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Abstract

Genistin dose-dependently increases ADP:O ratio in liver mitochondria. This process is especially notice-
able in succinate oxidation. At low concentrations, genistin, does not affect on mitochondrial respiration,
but with increasing of its concentration glutamate oxidation significantly decreases.Genistin inhibits lipid
peroxidation and lytic enzymes activity in mitochondria. This means that genistin increasing bilayer mem-
branes of mitochondria, stabilizes compactness of membranes. In this regard, cobra venom’s exogenous
PLA2 availability obstructed to phospholipids of mitochondrial membranes.
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Numerous in vitro study have shown that genis-
tin is capable of qualitative and quantitative
enhancing bone metabolism in the femoral-
metaphyseal tissues of elderly rats [1]. The pres-
ence of genistin in the tissue culture caused a sig-
nificant increase in alkaline phosphatase activ-
ity, deoxyribonucleic acid (DNA) and calcium con-
tents. It is also revealed that genistin has a strong
bone loss preventive activity on experimental
rats, and is especially enhanced by combination
with fructooligosaccharides 2]. The amount of
new bone produced by grafting genistin in colla-
gen matrix was compared to the bone produced
by collagen matrix alone in New Zealand White
rabbits, and was observed that genistin caused
significant increase in bone formation [3].

There are additional areas of gonadal synthesis of
estrogen-stimulated genistin [4]. Genistin is the
nuclear receptors that are activated by fatty acids
and prostaglandins, and function as a transcrip-
tion factor [5-6].

Genistin inhibits tumor necrosis factor, positive-
ly regulating prostaglandins [6]. In the research,
[7-8] genistin showed antioxidant properties.

Mitochondria produce more than 90% of cell
energy through oxidative phosphorylation. About
60% of the energy, released during the oxida-
tion of substrates in mitochondria, dissipated
as heat, maintaining a stable body temperature.
Mitochondria are organelles not only provide the
body with energy, but also maintain a dynamic
relationship of metabolism. Mitochondria have all
the basic functions of the cell: contractility, ions
transport, heredity, etc. [9-13]. During the nor-
mal process of oxidative phosphorylation from
0.4% to 4.0% of oxygenused in mitochondria is
converted to superoxide radicals (07 05) [14-15].
Mitochondria are the major regulators of calcium
homeostasis, cells acid-base balance, the level of
production of cellular activity regulators, as free
radicals and nitric oxide. Many experimental data
were obtained indicating that mitochondria are
the primary targets of various pathological effects
[16-19]. Moreover, mitochondria play a key role in
apoptosis [20-22].

Recently it was shown that the reduction in intra-
cellular ATP levels by only 15-20%, intensity of
all cell energetic functions fallto 75-80% of the
initial value, which leads to the development of
multisystem pathologies [23]. Mitochondria use
about 85% of oxygen consumed by the cell, in
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the formation of ATP. In close dependence on
intracellular ATP is the cells’ ability to maintain
their specific energetic function. Thus, mitochon-
dria are organelles that are integratedfunctional-
ly into the work of all life-support systems. Due
to the abovementioned facts, considerable inter-
est is study the effect of genistin to respiration,
energy formation and reactive oxygen species of
mitochondria.

Study of the effect of genistin on respiration and
oxidative phosphorylation, generation of reac-
tive oxygen species, oxidase systems activity of
liver mitochondrial membrane are the aim of this
research.

Materials and methods

Experiments were carried out on Wistar rats with
an initial body weight of 180-200 g.Mitochondria
from rat liver cells were isolated by the meth-
od of Schneider and Hogeboom [24]. All proce-
dures were performed on isolated mitochondria
at 0-2 °C. Study of the energy parameters of iso-
lated mitochondria was performed by Chance and
Williams [25]. The experiments were performed
with the addition of genistin into the polarograph-
ic cell. Study of activity of rotenone sensitive and
insensitive NADH-oxidase systems, as well as the
mitochondrial succinate oxidase carried by Alma-
tov KT. et al. [26]. Lipid peroxidation of mito-
chondria was determined by the method of [27].
A principle of the method based on the reaction of
thiobarbituric acid with malondialdehyde formed
on peroxidation of unsaturated fatty acids having
2-3 diene bond.

Malondialdehyde content was measured at a
wavelength of 535 nm on a spectrophotometer
(SF-16)vs. control. Calculation of the products
content which react with thiobarbituric acid was
performed based malondialdehyde molar extinc-
tion equal 1,56x10° u/cm™t and expressed as
nanomoles of malondialdehyde/mg protein per
min. Genistin was used as glycerol solution and
carried into the polarographic cell (at a final con-
centration of 20, 40, 60 microgram/milligram
protein of mitochondria) and studied features of
changes in the functional state of mitochondria.
Mitochondrial protein content was determined by
Lowry et al. [28]. The results were processed by a
parametric Student’s t-criterion and its determin-
ing of arithmetic mean value of M and its standard
error m. Genistin was purchased by ZuleiChem,
China.
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Results and discussion

The data presented in Figure 1 show that genis-
tin, dissolved in glycerol at low concentrations (20
ug/mg of protein) does not influence on glutamate
oxidation in liver mitochondria. At the same time
after genistin administration at a dose of 60 pg/mg
of protein, mitochondrial oxidation rate of gluta-
mate in the metabolic state of V,, V, and V, slightly
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Genistin. 5-hydroxy-3-(4-hydroxyphenyl)-7-
[(25,3R,4S,55,6R)-3,4,5-trihydroxy-6- hydroxymethyl)
oxan-2-yl] oxychromen-4-one.

Other names

Genistoside

Genistine

Genistein 7-glucoside

Genistein glucoside

Genistein-7-glucoside

Genisteol 7-monoglucoside
Glucosyl-7-genistein

Genistein 7-O-beta-D-glucoside

Chemical formula:C, H, O

21" "20T 10

Molar mass: 432.37 g/mol

(10.8, 14.0 and 11.5% respectively of control lev-
el) decreases. Genistin does not affect respiratory
control rate of Chance and dinitrophenol stimulated
mitochondrial respiration. However, genistin dose-
dependently increases ADP/O ratio. Introduction
of genistin into the polarographic cell of 20, 40 and
60 pg/mg of mitochondrial protein leads to increase
of ADP/O ratio respectively by 8.6, 11.5 and 15.6%
of control levels.
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Figure 1 — Influence of genistin on respiration and oxidative phosphorylation of liver mitochondria

In low concentrations, genistin does not affect the
oxidation rate of succinate in different metabol-
ic states of mitochondria. It should be noted that
genistin dose-dependentincreases ADP/O ratio. For
example, if after adding genistin a dose of 20 ug/g
of mitochondrial protein, ADP/O ratio increases by
11.0% compared to control, after the introduction
of 40 and 60 pg /mg of protein - 29.6 and 42.4%.
In the presence of genistin,increase of ADP/Oratio
with succinate in liver mitochondria, in our opin-
ion due to the phenomenon of “reverse electron

transfer” (on restoration of NAD*) [29]. A significant
advantage of succinate in maintaining a high level
of energy-dependent NADH compared with NAD-
dependent substrates as the main factor deter-
mining the specific role of succinate in energy sup-
ply. Its advantage in this respect is obvious when
we consider the 10-100 fold difference values K,
restore NAD* for succinate and NAD-dependent
substrates. This leads to the existence of the fund
capacious pyridine nucleotides, depending on suc-
cinate and inaccessible under normal conditions
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for NAD-dependent substrates. This fund is a good
example of dynamic compartmentalization of mito-
chondria, when the realization of various meta-
bolic pathways are not determined by morpholog-
ical (structural), but kinetic parameters. The high
and the maximum level of energy-rich compounds
NADH and related transhydrogenase and biosyn-
thetic reactions can not be achieved at low speed
energy production of NAD-dependent substrates
and realized only at the expense of the respective
high speeds associated with the oxidation of succi-
nate [30]. In our opinion, the increase in ATP con-
tent in mitochondria leads to the closure of cyclo-
sporin A sensitive pores. In the work [31] it has been
shown that at binding of ATP (to a lesser extent ADP
and AMP) channel is rapidly closing.

According to the viewpoint of supporters of the
translocase hypothesis of respiration, it is interesting
to study the natural physiological metabolites that
affect the translocase activity and thus act as physi-
ological regulators of cell bioenergetics [32]. In our
opinion, genistin enhances the translocase activity.

0,54

0,4

Malonicdialdehyde,
nanomole/mg of protein

It is known that the exchange of adenine nucleotides
(ATF*/ADF?®*)between the mitochondrial matrix and
the cytosol, carried out by a special transport sys-
tem — translocase, determines the gross rate of res-
piration.The most significant feature of the translo-
case is its electrogenic nature. This means that nucle-
otides transport in energized mitochondria occurs
always in one direction: ADP from the cytosol to the
mitochondria, ATP - from mitochondria to the cyto-
sol, where K|, for exogenous ATP in more than 100
times higher than for exogenous ADP; the ratio of
ATP/ADP of the cytosol and ATP/ADP of mitochon-
driais a linear dependence from the size of the mem-
brane potential. Adenine nucleotide translocase,
working synchronously with the H* -ATP-synthase
system and oxidative enzymes [33] is under control
intramitochondrial pool of adenine nucleotides and a
linear dependenceof the size of this pool [34].

Data on alterations in lipid peroxidation during incu-
bation of mitochondria under in vitro conditions
(at 36.7°C in ischemic state) by genistin are given
in Figure 2.

[ Control
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Figure 2 —Influence of genistin on lipids peroxidation in mitochondria

Note: Lipid peroxidation in mitochondria was measured by addition of 20 micromole of FeSO,+0,2 micromole of ascorbate. Aggregation of malonicdialdehyde was
determined at 532 of optic density. Measuring medium: KCI - 115 mM, NaH,PO, - 1mM, tris-HCI - 5 mM (pH - 7,4) at 36,7°C.

At incubation of mitochondria, in 20, 40, 60 and
80 minutes of the experiment formation of malo-
nic dialdehyde reinforced to 2.37, 3.08, 4.21 and
4.62, with genistin barely reinforced to 1.86, 2.09,
2.53 and 3.17. Consequently, genistin significant-
ly reduces lipids peroxidation in the mitochon-
dria. Lipids peroxidation in biological membranes,
including in mitochondrial membranes, occurs with
the formation of aldehydes of different structures -
they are the products of the decomposition of poly-
unsaturated fatty acids and squalene peroxides.
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Approximately 40% of the total carbonyl com-
pounds fall to share of malonic dialdehyde. Malonic
dialdehyde is very sensitive to amino groups of pro-
teins and amino acids and forms internal and inter-
molecular bonds [35].

Influence of various biologically active compounds
on the mitochondrial membranes can be studied by
means of alterations in the activities of the reten-
tion-sensitive and rotenone-insensitive NADH oxi-
dase, succinic oxidase. The physiological significance
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of these enzymes is not only their biotransforma-
tion of energy and participation in the process of
electron transport through the respiratory chain to
molecular oxygen, but also in the regulation of the
rate of intake of various substances and the remov-
al of metabolites, changes in conductivity, and con-
tractility of mitochondrial membranes [36].

Genistin in small amounts does not affect the activ-
ity of mitochondrial oxidases (Table 3). An increase
in the content of genistin, added to the mitochon-
drial suspension slightly reduces NADH oxidase
activity, but increases succinate oxidase activ-
ity. Therefore, genistin reduces NADH oxidase
activity and increases succinate oxidase activity.

The change in the oxidation of NAD-dependent
substrates to succinate oxidation is such a mecha-
nism that, under the influence of external stimuli,
translates the consumption of energy-rich substanc-
es to a more economical state. This energy is sub-
sequently used to restore cell activity. To enhance
the synthesis of proteins and lipids, a high-energy
potential of the mitochondria is required. No oxi-
dation substrates are compared with succinic acid
in the creation of energy-rich compounds and the
reduction of pyridine nucleotides [37]. Therefore,
genistin, inducing the formation of a high-energy
potential in mitochondria, accelerates the synthesis
of proteins and fats in the cell by enhancing the oxi-
dation of succinate.
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Figure 3 — Influence of genistin on rotenone-sensitive and rotenone-insensitive NADH-oxidase
and succinic oxidase

The increase or decrease of membrane-bound oxi-
dases activity is due to the acceleration or vice versa
slowing down of NADH and succinate reach to the
enzyme activity center, and this is checked by deter-
mining the changes in enzyme activity by incubation
of endogenous lipolytic and proteolytic enzymes
under activated conditions. If genistin is actually a
membrane stabilizer, then oxidases activity should
undergo smaller changes in comparison with the
control rates. Incubation was performed by adding
40 ug of genistin to per mg of mitochondrial protein
(under conditions of ischemia at 36.7°C). After 20,
40, 60, 80, 100, 120, 140, 160, 180, 200, 220 and
240 minutes, changes in the activity of mitochon-
drial oxidases were detected. The results are shown
in Table 1.

If at the incubation of control mitochondria at 20,
40 and 60 minutes, rotenone-sensitive NADH oxi-
dases activity increased by 12.8; 17.4 and 18.9%,
in the presence of genistin increased by 5.8, 7.9
and 11.2%. After 80 minutes in the mitochondria of
both groups, the activity of the rotenone-sensitive
NADH oxidase began to decrease in comparison
with that in the 60 minute and in the 100 minute
it began to equal the previous index before incuba-
tion. After 140 minutes, the activity of this oxidase
began to decrease gradually in both groups. Reduc-
tion of oxidase activity was more noticeable in con-
trol mitochondria. If the activity of control mito-
chondria decreased by 11.1, 18.0, 24.4, 32.3, 45.8
and 54.4% in 140, 160, 180, 200, 220 and 240 min-
utes of the experiment, then, with the participation
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of genistin, it decreased only by 5.5, 8.4, 11.8, 17.6,
23.4 and 30.1%.

At the incubation of mitochondria at 36.7°C, the alter-
ations observed in the activity of the rotenone-sensi-
tive NADH oxidase are also observed in the activity of
succinic oxidase. An increase in oxidase activity at the
beginning of incubation indicates an increase in the
effect of endogenous lytic enzymes and free radicals

on membranes and facilitating the reach of substrates
to the active site of oxidases because of an increase
in “non-bilayer” membrane sites [38]. Subsequently,
enhancement of endogenous lytic enzymes activ-
ity and free radicals accelerates membrane damage.
Because of these changes, dysfunction of the activity
of cytochrome c, coenzyme Q and other compounds
located in the inner membrane of mitochondria and a
decrease in the activity of oxidases is observed.

Table 1 — Dynamics of oxidases activity alterations at incubation of mitochondria by genistin at 36.7°C

(Mzm; n = 5-6).
Activity, nanogram of O, atom/min to mg of protein
Incybatio'n Rotenon sepsitive Rotenon insgnsitive Succinate-oxidase
period, min NADH-oxidase NADH-oxidase
Control Genistin Control Genistin Control Genistin
Control 55,54+4,27 55,54+4,27 7,05+0,42 7,05+0,42 184,6+6,7 184,6+6,7
20 62,65+4,86 58,76+4,22 7,39+0,43 7,17+0,41 215,4+7,9 189,4+6,9
40 65,20+4,97 59,93+4,20 7,60+0,41 7,30+0,38 224,5+8,5 196,4+7,6
60 66,04+4,88 61,76+4,12 7,73+0,39 7,44+0,46 237,0+9,0 204,5+8,2
80 62,42+4,23 58,70+4,04 7,95+0,48 7,50+0,48 222,1+7,7 196,9+6,8
100 57,54+4,08 55,70+£3,98 8,10+0,53 7,60+£0,45 201,7+8,9 191,0+7,7
120 53,76+3,97 55,20+3,60 8,29+0,52 7,67+0,49 189,9+8,5 188,3+7,5
140 49,37+4,01 52,48+3,77 8,44+0,57 7,75+0,52 178,5+6,9 184,8+6,8
160 45,54+3,84 50,87+4,01 8,74+0,62 7,99+0,47 168,7+7,7 183,6+7,5
180 41,99+3,42 48,98+3,78 9,07+0,66 8,23+0,49 161,0+7,3 182,0+6,9
200 37,60+£3,24 45,76+2,55 9,71+0,72 7,24+0,52 154,3+6,5 178,5+6,4
220 30,10+2,27 42,54+2,67 10,34+0,76 8,49+0,56 139,7+6,2 171,7+6,0
240 25,32+2,30 38,82+2,89 10,74+0,79 8,73+0,59 125,7+6,0 167,0£7,1
260 114,2+5,7 162,2+6,2
280 104,316,1 157,316,5
300 91,0£5,2 147,3+5,4

Cytochrome c is heme-containing protein, which is
found in large quantities in the cells of humans and
animals. The main function of this hemoprotein is
participation inelectron transport in the mitochondri-
al respiratory chain. Relatively recently it was opened
no less important role of cytochrome c in the process
of apoptosis induction [39]. It is believed that mito-
chondria contain two pools of cytochrome c: weak-
ly and firmly bound to the membrane [40]. Proteins
belonging to the first pool carry out the reaction of
electron transport and are responsible for catalysis
of reactive oxygen species in the intermembrane
space. Hemoproteins of the second pool do not par-
ticipate in the transport of electrons of the respira-
tory chain.Their function is mitochondrial membrane
destruction in cases when the mitochondrial antioxi-
dant system is not able to recycle accumulated hydro
peroxides of lipids in these organelles.

Further intensification of the above-mentioned
alterations at the end of the incubation causes a
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sharp decrease in the activity of oxidases. The slow-
ing down of the aforementioned abnormalities of
the mitochondrial membrane by genistin leads to a
decrease in the changes in the activity of NADH oxi-
dase and succinic oxidase during incubation as com-
pared to the control readings. Therefore, genistin
can be considered a membrane stabilizer.

During incubation, genistin significantly slows
down rotenone-insensitive NADH oxidase activ-
ity. If in 20, 40, 60, 80, 100, 120, 140, 160, 180,
200, 220 and 240 minutes of the control incuba-
tion, rotenone-insensitive NADH oxidase activity
increased by 4.9; 7.8; 9.7; 12.8; 14.9; 17.6; 19.7;
24.0 28.7; 37.8; 46.7 and 52.4%, with the participa-
tion of genistin increased by 1.7; 3.6; 5.6; 6.4; 7.8;
8.9; 10.0; 13.4; 16.7; 18.4; 20.4 and 23.8%. There-
fore genistin significantly slows desorption of cyto-
chrome ¢ from the inner membrane of the mito-
chondria to the intermembrane space. According
to experimental data, the outflow of cytochrome c
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on the intermembrane space leads to “apoptosis” of
the cell [40-42]. The outflow of cytochrome ¢ from
the intermembrane space to the outer part of the
mitochondria can occur in two ways. The first is the
rupture of the outer membrane as a result of swell-
ing of mitochondria [40], and in the second path the
outer membrane remains intact and cytochrome c
emerges through the giant pores of the outer mem-
brane, which in the open state passes molecules up
to 1.5 kDa [42].

Usually the stability of the membrane is determined
by the ratio of “bilayer” and “non-bilayer” regions
and phospholipid/phospholipid and phospholipid/

proteins [43]. Alterations in the above mentioned
readings lead to an increase or decrease in the bilay-
er and nonbilayer regions of the membrane, and as a
result, the hydrolytic activity of phospholipases and
proteases concerning phospholipids and proteins
decreases or increases. To test the effect of genis-
tin on this process (with the addition of 40 ug of
genistin for each mg of the mitochondrial protein at
20°C), in our next experiment, changes are deter-
mined in the activity of mitochondrial oxidases at
20, 40, 60 and 80 minutes of incubation after addi-
tion of 0.08 pg of PLA2 of the Central Asian cobra
Naja naja Oxiana Echwald for each mg of the mito-
chondrial protein (Table 2).

Table 2 — Dynamics of oxidases activity alterations at incubation of mitochondria by genistin and PLA2

(M£m; n = 4-5).
Activity, nanogramof O, atom/min to mg of protein
Incubation Rotenon sensitive Rotenon insensitive Succinate-Oxidase
period, NADH-oxidase NADH-oxidase
Min isti
PLA2 Genistin + PLA2 PLA2 Geggg‘ * PLA2 Genistin + PLA2
Control 53,7+3,8 53,7+3,8 7,00+0,38 7,00+0,38 182,9+6,5 182,9+6,5
20 67,645 58,1+3,7 8,79+0,42 7,88+0,35 140,3+6,2 163,1+5,8
40 54,2+3,9 56,1+3,5 9,72+0,54 8,43+0,37 100,2+5,6 150,9+4,7
60 28,0+3,3 43,4+2.8 11,02+0,58 9,01+0,43 66,7+3,4 120,3%4,5
80 12,1422 32,4425 14,05+0,67 9,69+0,48 46,1+2.3 103,5+3,1

In the 20th minute of the experiment, rotenone-
sensitive NADH oxidase activity increased by 25.9%
under the influence of PLA2 and only 8.2% under
the influence of genistin. Starting from the 40th
minute of the experiment, rotenon-sensitive NADH
oxidase activity is restored to the control state. Fur-
ther incubation leads to a decrease in the activity of
oxidases and this process is accelerated according to
the course of incubation. Genistin significantly slows
down the decrease in oxidase activity. If by the 60th
and the 80th minute of the experiment rotenone-
sensitive NADH oxidase activity decreased by 47.8
and 77.5% compared to the control, with the partic-
ipation of genistin by only 19.2 and 39.6%.

Under the influence of PLA2, rotenone-insensitive
NADH oxidase activity increased and this process is
accelerated according to the course of incubation.
Genistin significantly reduces the change of rote-
none-insensitive NADH oxidase activity under the
influence of PLA2. If in 20, 40, 60 and 80 minutes of
incubation rotenone-insensitive oxidase activity of
control increased by 25.6, 38.9, 57.5, and 100.7%,
with genistin increased by only 12.6, 20.4, 28.7 and
38.5%. This means that because of hydrolysis of the
phospholipids of the inner mitochondrial membrane

with PLA2, the activity of the rotenone-insensi-
tive NADH oxidase increases due to an increase of
NADH reaches to the active center of NADH oxi-
dase, and this process is accelerated according to
incubation, i.e. enhances the hydrolysis of phospho-
lipids [43].

PLA2 begins to decrease succinic oxidase activity
located in the inner membrane of the mitochondria
at the beginning of the incubation. Genistin also sig-
nificantly decreases the hydrolytic activity of PLA2
relative to succinic oxidase. If at 20, 40, 60 and 80
minutes succinic oxidase activity is reduced by 23.3,
45.2, 63.5 and 74.8%, with genistin only decreased
by 10.8, 17.5, 34.2 and 43.4%. Genistin signifi-
cantly inhibits the hydrolytic activity of PLA2 rela-
tive to the phospholipids of the inner mitochondrial
membrane.

Analyzing the results it can be concluded that
genistin increases dose-dependent ratio of ADP/O
in liver mitochondria. This process occurs par-
ticularly noticeable in the succinate oxidation.
At low concentration genistindoes not affect the
mitochondrial respiration, but glutamate oxida-
tion decreases significantlywithincrease of its

Volume 2 | Issue 6 | December 2017 11
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concentration. Genistin inhibits lipid peroxida-
tion and lytic enzymes activity of mitochondria.
This means that genistin increasing a strength of
bilayer areas of mitochondrial membranes, stabiliz-
es a membranes compactness. In this connection,
an availability of exogenous PLA2 of cobra venom
to phospholipids ofmitochondrial membranes is
obstructed.
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Abstract

The literature indicates that Haplophyllum perforatum Skimmianine main alkaloid belongs to sedative or
neuroleptic remedies. The psycho-activating elements have been identified at low doses (1/100 LD50) in
the form of: motor and exploratory activity increasing on Lapin and Hall test; extended duration of white
mice swimming before the immobilization on Porsolt test; Skimmianine synergy to Benzedrine activating
effect; in the test on antagonism to the kataleptogenic effect of haloperidol, anxyolitic effect according to
the Kilfoil method. The Skimmianine low doses pharmacological features identified permit to classify it as
thymostenic or antidepressant. The peculiarity of Skimmianine is its central M-cholinopositive potentiation
caused by arecholin, distinguishing it from traditional antidepressants.
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Mwupsaes FO.P., CaHoes 3. W., Pacynosa X.A. asikanouapbl,
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Mony4yeHa
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MpuHaTa
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AHHOTauus

Y rnaBHoro ankanouga u3s pacteduns LlenbHonmctHmka mnckonotoro (Haplophyllum perforatum) ckummn-
aHMHA, OTHOCALLEroCs MO /IMTEPATYPHbIM JaHHbIM K CeAaTUBHbIM MM HEMPOJIENTUYECKMM CPeACTBaM,
B MaJibix go3ax nopsaaka 1/1000 ot J1/1,50 BbisiB/IEHBI 3/71IEMEHTbI ICUX0AKTUBMPYIOLLErO AENCTBUS B BUAE:
YCUNEHUS ABUraTENIbHON U UCCIe0BaTE/IbCKOM aKTUBHOCTEN MblLLEN B TecTe no Metoay JlanmHa mn Hall;
YANAUHEHUS NMPOAOIKUTENIbHOCTU MaBaHMS 6ebIX MblLeN 4,0 MUMMOOUAM3aLumM B TecTe no Porsolt; cuHep-
rM3Ma CKUMMMaHMHa K akTUBUPYIOLLLEMY AeNCTBUIO PEeHaMUHA; B TECTE aHTaroHM3Ma K rasionepua0/10Bom
KaTaJIerncuu, a TakxKe aHKcuonuTudeckoro gernctems no Metoay Kilfoil; YkasaHHble dapMakosiormyeckue
CBOMCTBA MaJlblX 103 CKUMMMaAHMHA MO3BOJISIOT OTHECTU €ro K TUMOCTEHMKAM UM aHTMAEnpeccaHTaMm.
OCO6EHHOCTBIO CKMMMMAHWHA ABASIETCA €ro MoTeHLMPOBaHME LEHTPasIbHOro M-X0/IMHOMO3UTUBHOIO
[ENCTBUS BbI3bIBAEMOI0 apEKO/IMHOM, OT/IMYAIOLLLEFO €r0 OT K/1aCCUYECKMX aHTUAENPECCAHTOB.
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BeeaeHune

CKUMMMaHUH SBASETCS  NaBHbIM  aJIKaJIoNa0M
B HaA3eMHbIX 4acTax pacTteHus LlenbHonucT-
HMKA MCKOJIOTOro cojepyKaHMe KOTOpOro [A0Xo-
ant no 50-70% ot obLuiert cyMMbl anKkanouaos
(X. Pacynoea, 1993) [1]. InamnBmuAayanbHble aska-
nouvapl LlenbHOMCTHYKA, B TOM YMC/IE U CKUMMMA-
HWH, J0BOJILHO NOAPO6BHO U3y4danuck B ota. Papma-
KOJI0TMK 1 TOKCUKO10rMK MIHCTUTYTa XMMUK pacTu-
TenbHbIX BelecTB B 60-70-X rogax v 6b1711 oTHece-
Hbl K CeAaTUBHbIM UM HEMPONENTUYECKUM Cpe/-
ctBam (H. . EBpoknmoBa u coasT., 1971; 1972) [2,
3]. B 6onee no3aHUX ncciefoBaHUAX O CKUMMMA-
HUHE YNOMMHAJI0Ch KakK O HEMPOJIENTUKE, YCTYMato-
LLLEeMY MO aKTUBHOCTM xnopnpomasmHy (J. Cheng et
al., 1986) [4]. AHann3 ony6/IMKOBaHHbIX paHee AaH-
HbIX O CKUMMMaHMHE MO3BOJINA 3aMETUTb, YTO MpU
ero GapMaKoJIOTMYeCcKMX UCCAed0BaHUAX UCMOb-
30BanCb J03bl B npegesax oT 10 go 20 Mr/kr, Kak
BHYTPb, TaK M MapeHTepanbHo. B umccneposaHu-
X MPOBEAEHHbIX B MOC/eAHEE BpPeEMS aBTOpaMu
Obl10 3aMeYeHo, YTO CKUMMMAHWUH, HauMHas C 403
0,1-1,0 Mr/kr npu npnéme BHYTPb B 6 TecTax npo-
SIBUJ1 3JIEMEHTbI MCUXOAKTUBUPYIOLLLETO JAENCTBUS.
XapaKTepHOM OCOOEHHOCTbIO CKMMMMWAHMHA SBS-
eTCs ero a,-afipeHo- 1 M-xoMHOCTUMYMpytoLLiee
OeNCTBMe, OT/IMYalollee ero OT OO/bLUMHCTBA
celaTUBHbIX U aHTUAEenpeccaHToB cpeacTs. [aH-
Hoe nccsiegoBaHME NOCBSILLLEHO AeTanu3aummn KoM-
nJiekca TUMOCTEHUYECKUX WM aHTUAENPECCaHT-
HbIX CBOMCTB CKUMMMaHMHA.

O61beKTbl U MEeTOAbI UCC/IE00BAHUN

anKasiong, CKUMMMUaHUH (B-darapuH) BblaeneH
M3 HaZ3eMHbIX YacTen obpas3uoB pacteHus Llenb-
HO/IMCTHMKA COOpaHHOro B paMioHe npearopum
xpebTa babaTar CypxaHaapbuHCKoM obnactu Y3be-
KncTaHa. Mo cTpykType oTHOCUTCA K dypaHOXUHO-
JINHOBbLIM asikaslouAaM U MMeeT CTPOeHMe Mpea-
cTaBJ/iIeHHoe Ha pucyHke 1. T. nn. 175-176, Hepac-
TBOpPUM B BoAe. PacTtBopuM B 1% consaHom kucnoTe.

N
P
Me N O

Me

PucyHok 1 — CtpykTypHas ¢opMysia CKUMMHUAHUHA

(dapmakosiormyeckme onbIThl NpoBefeHbl Ha bec-
nopodHbIX 6esibiX Mbllax 0b60oero nosia Maccom
20-23 r 1 6enblX Kpbicax caMuax Mo 5 »XMBOTHbIX
B rpynne. B nccnegoBaHnmn ncnoab3oBanaunch crieay-
HoLune MeToabl:

1. BausHuUe CKUMMUAHUHAG Ha 0s8uz2amesibHyHo
akmusHocmb ([A) 6enblX Mbilel U3y4eHOo
no Metoay Jlanuna (1991) [5] roe BM3yasibHO
NOACYMTBIBAIOCh UYMC/Ty MepeceyeHui Kpe-
CTOO06pa3HbIX /IMHMI 32 1 MUH Noj Npo3pau-
HbIM CTEKJISIHHbIM KOJINaKOM AuaMeTpom 25
n BblcoTol 30 cM. Mlcnonb3oBanuchk A03bl CKUM-
MmnaHmnHa 0,1; 1,0; 10,0 u 100 Mr/Kr BHYTpb.

2. BausHue ckummuaHuHa Ha [A, uccnedosamerb-
CKYt0 0esimesibHOCMb U Uy8CmM8o mpegoau nsy4e-
HO B TeCTe «OTKpbITOe rnosie» Ha 6esbiX Kpbl-
cax no Hall [6], roe cooTBeTCTBEHHO noAcym-
TbIBa/IMCb YMC/IO MOCELLLEHMN KBaApPaTOB, YMC-
N0 06cNeloBaHHbIX HOPOK M YUC/IO BblJENEH-
HbIX KaJI0BbIX 60JIOCOB B CpeAHEM MO rpynmne
3a 2 MUH onbITa.

3. M3yyeHo e6ausHUE CKUMMUAHUHA HA hpooos-
HUMeENbHOCMb  NPUHYOUMesIbHo20  NAA8aHusi
Mblllel no metoay Porsolt [7], roe noacyet
NPOAC/HKMUTENIBHOCTU MJ1aBaHUs B CEK Hauyu-
Hascs yYepe3 4 MUH OT MOMEHTa OMyCKaHuA
YKMBOTHOIO B COCY/, C BOAOW 40 MOMEHTa Mnpu-
HATUS MbILIbIO XapaKTepHOM «no3bl 6ecno-
MOLLHOCTU» UJIN «OTHassHUS». DTOT OMbIT CYU-
TaeTcs rNaBHbIM MPU OLEHKE aHTUAENPeCCaHT-
HOro AEeNCTBUSA U MO3TOMY OMbITbl MPOBEAEHbI
B CPaBHEHUM C KNAaCCUYECKUM aHTUaenpeccaH-
TOM aMUTPUNTUSIMHOM.

4. WN3yuanocb énusiHUe CKUMMUGHUHA HA /1I0KOMO-
mopHoe Oelicmeue ¢eHamuHa (5 ™Mr/kr n/k).
OuenuBanacb A Mbliwen y Bcex 3-x rpynn
B MCXOJHOM KOHTPO/IbHOM onbiTe. CKUMMMUaA-
HUH BBOAW/Ica B go3ax 1,0 n 3,0 Mr/Kr BHyTpb
3a 1 yac oo BBegeHUs deHaMUHa 3aTeM Yyepes
1, 2 1 3 4aca noBTOpHO oLeHMBanacb 1Ay Bcex
rpynn Mbiwen. OnbITbl NPOBOAMIUCL NOA, CTe-
KNSIHHBIM  KOJINAKOM MO  BblLLEONMCAHHOMY
MeToay JlanuHa [5]. B 3ToM onbiTe nccieno-
BaJIOCb B/IMSIHME aJIKaJionaa Ha YyBCTBUTESb-
HOCTb LEHTPa/IbHbIX 0, -aJ[peHOpeLILenTopoB
aKTUBUPYEMBbIX PEHAMMHOM.

5. BausiHue sewecmea Ha 6blpaxceHHOCMb 24/10-
nepudonoeoli kamanencuu. OnbITbl NPOBOAU-
JINCb Ha 6enbiX MbilaxX, KOTOPbIM NpeaBapu-
TenbHO 3a 1 yac Ao BBeAeHUs ranonepuaona
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U3venenue B mnpoueHTax

2.

(0,3 Mr/kr n/K) BBOAMACA CKUMMMAHWUH B A03aX
1,0 u 3,0 Mr/kr BHyTpb. B onbiTax noacunTbiBa-
Nacb CPeHsAsA Mo rpynmne NpPoao/IKUTESIbHOCTb
KaTasiencumn Mblllel BblpaXkaBLUENCs B BuAe
COXpaHEeHUs «Mo3bl JIEKTopa» Mo rpynne B Cek
Ha npoTsXkeHune 5 yacos onbiTa. B onbiTe oue-
HMBA/IOCb BJ/IMSIHUE CKUMMMAHWHA Ha Bblpa-
YKEHHOCTb LieHTpasibHoro [1,-6/10kupytoLiiero
NENCTBUS rasionepuaona.

Wccnedosanocb makice BAusiHUe CKUMMUAHU-
HA HA Yy8CM80 mpegoau 8 cheyudasibHOM onbime
no memody Kilfoil (et al., 1989) [8] B KpecToo-
Opa3HOM 5-TW KamMepHOM NnabupuHTe C 1-M
CBET/IbIM B LIEHTPE U 2-M5 OTXOAALLMMMN CBET-
NbIMU U 2-M$51 TEMHbIMU KaMepaMu. B onbiTax
MbILLM NMOMELLLA/INCb B LLEHTPAJsIbHYIO CBET/YIO
KaMepy roJIOBOM HamnpaBJ/IEHHOM K TeMHOM
Kamepe. OObI4YHO, OKa3aBLUMCb B HEMPUBbIY-
HOI 0BCTAHOBKE MbILLIM NPEANOYMUTAIN 3aHATD
TEMHble KaMepbl, HO BpeMeHaMu rnepexoansin
M3 Kamepbl B KaMepy. MoacunTbiBaaoCh Ymc-
N0 NepexofoB M CyMMapHOe BpeMs HaXOXK-
OEHUs B CBET/IbIX M TEMHbIX KamMepax B ceK
M BblcuMTbIBasAcA uHAekc K=Tce/TteMm, rae
TcB — obOLlee BpeMs HaXxOXKAEHUS B CBET/bIX,
a TteM — B TeMHbIX KamMepax B ceK. B 60s1b-
LUMHCTBE OMbITOB MHAeKC K paBHsACsS yncny
B npeaenax 0,1-1,0. MNpn BBEAEHUMN aHKCUO-
reHa Kopa3soJsia 25 Mr/Kr n/K Mol B 60/1bLUEN
CTeneHun cuaesn B TEMHOM KaMepe U pexke

150

UcxopHblid

2 vyac

. BausHue

MEHSIM KaMepbl, a MHAeKC K 1 yncio nepexo-
OB PE3KO YMEHbLLA/IUCh, @ B HEKOTOPbIX OMbl-
TaX MblLLM 3aHAB TEMHbI OTCEK HE BbIXOANM
M3 HEro Ha NPOTAXKEHUN BCEX 2-X MUH OMbITa.
AHKCUO/IUTUKN YCTPaHSA/IM YYBCTBO TPEBO-
MM, YTO BbIPaXkasloCb B 4YacTOM CMeHe KaMep
M NPeanoYTEHNN CBET/IbIX OTCEKOB N COOTBET-
CTBEHHO 3HA4YUTENBHO YBEJIMYEHMU UHAEKCA
K no cpaBHeHWIO C NMoKasaTeNssMU UCXOOHbIX
N KOHTPOJIbHbIX OMbITOB.

CKUMMUAJHUHA HA  UeHmpasbHble
M-xonuHopeuenmopbl OLLEEHUBAJIOCh Ha MbILLIAX
B no3ax 0,1 n 1,0 Mr/Kr BHyTpPb B CpaBHUTE/Ib-
HbIX OMbITax C K/IACCUYECKUM aHTUIENpPECCaH-
TOM aMUTPUNTUIMHOM B TecTe NPOAOIKMU-
Te/IbHOCTU TPeEMopa Ha BBEAEHMSA apeKosIMHA
10 mMr/kr n/k.

Pe3y11 bTaTbl UCcaiegoBaHUA

1. V3y4eHue BAUAHUS CKUMMUAHUHA Ha [1A mulwel

no Metoay JlanuHa nokasano, 4to [A BO BCcex
rpynnax Mbillel yMeHblllasiacb MO CpaBHe-
HUIO C MCXOAHbIM KOHTPOJIbHbIM OMbITOM,
HO Ha ¢dOHe BBeAEHMS asikasonda OHa YMeHb-
LLa1acb B 3HAYNTE/IbHO MEHbLLIEN CTEMNEHU, YEM
B KOHTpPO/IbHOM rpynne. Kak BUAHO Ha pUCYH-
Ke 2, CKUMMMaHUH B A03e 1 Mr/Kr npossun
Hanbo/IbLLYIO aKTUBHOCTb, a ao3a 0,1 — 6onee
apdekTmBHON, YeM 100,0 mMr/Kr.

OKouTtpoJab (AUCT. BOJA.)
% CkumMmuanun 0,1 mr/kr p/o
B8 Cxummuanun 1,0 mr/kr p/o

I Cxkummvuanun 10,0 mr/kr
p/o
= Cxumvuanun 100,0 mr/kr

p/o
5yvac

MpoAOAKUTENBHOCTE BPEMEHU

PucyHok 2 — BansiHue ckuMMMaHWHa Ha ABUraTesibHyl0 akTUBHOCTb o JlanuHy.

BausiHue ckuMMuaHuHa Ha nogedeHue besbiX KpbiC
U3y4YeHO B TecTe «OTKpbIToe nosex» no Hall [6] rae
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ucnbiTbiBascs B 4o3ax 0,1; 1,0; u 5,0 Mr/Kr BHYTPb.
[A oueHuBanacb No YNC/y NOceLLEHNIM KBadpa-
TOB, MCCNeJoBaTe/IbCKasi aKTUBHOCTb — MO YMC-
Ny 3arna4plBaHUM B MPOCBETbI HOPOK, a YyB-
CTBO TPEBOIM MO YUCJY BblAENEHHbIX KaJI0BbIX
60t0coB 3a 2 MUH onbiTa. CKUMMMaHWH BO BCEX

MCMO/Ib30BaHHbIX J03ax yBeamunn A v uccne-
[0BaTE/IbCKYHO aKTMBHOCTb oT 1,5 go 3-x pas
M Hanbosiee aKTUBHOM OKa3asach Ao3a 1,0 Mr/kr,
a HauMeHee — 100 mr/kr. OnbIT NMokasan, 4YTo
4ymcno o6cseloBaHHbIX HOPOK MPUMEPHO COOT-
BETCTBOBaJ10 nokasatenam A (cm. Tab. 1).

Tabanuya 1. BaMsHne cKuMMMaHMHA Ha ABUraTesIbHYH, UCC/IEA0BATE/IbCKYH) aKTUBHOCTb U YYBCTBO

MpenapaT (CKUMMWaAHUH) Y . .
MCJ10 NMepecevyeHunit nosen
B J103aX
KoHTposb (du3.p-p) 15,6 (100%)
0,1 mr/kr p.o. 24 (154 %)
1,0 Mr/kr p.o. 42 (269%)
10,0 mr/kr p.o. 27 (173%)
100,0 Mmr/kr p.o. 25 (160 %)

Yncno KanoBbix 6ONHOCOB, KOTOpPOe OObIYHO
YBEJINYMBAETCS Y KPbIC HA GOHe YyBCTBa CTpaxa
M TpeBOrn Ha GpoHEe CKUMMUMAHWHA BO BCEX Orbl-
Tax 6bl10 3HAYMTENBHO MEHbLUMM, a Ha (oHe
1,0 Mr/Kr p0 4-x pas, YeM B KOHTPOJIbHOM rpyrrne,
YTO rOBOPUT 06 YMEHbLLEHNN YyBCTBA TPEBOI.
Ycunenunio pedeKaummn.ot 60bLUMX [03, o4e-
BMOHO CBSA3aHO C M-X0/IMHOMOTEHUMpYHOLLLEE
[encTBMe CKUMMUaHWHA

. BausHue cKkumMmuaHuHa Ha npodonxucumerso-
HOCMb NPUHYyouUmesbHO20 NaAAsaHusi Moiwel
no memooy Porsolt) [7].

Kak yKa3biBanoCb Bbille, NOACHET NPOAO/IKMI-
Te/IbHOCTU MNNaBaHWUA B CEK. HauMHasCs vepes
4 MWH OT MOMEHTaA OfYyCKaHMs >XMBOTHOIO
B BOAY. [loacunTbiBaiacbk NPOAO/IKUTENBHOCTb
NnaBaHUs B CEK 10 MOMEHTA NPUHATUS MblLLIa-
MM XapaKTEPHOM «Mo3bl 6ECMOMOLLHOCTU» UK

TpeBoru 6enbix Mbiwweli B Tecte no Hall [6]

Yucno o6cnenoBaHHbIX Y
MC/10 KaNoBbIX 60/110COB
HOpPOK
16,5 (100%) 8 (100%)
24 (124%) 3 (37%)
43 (260%) 2 (25%)
25 (152%) 4 (50%)
24 (146%) 5(63%)

«0TYasiHUA» 6e3 MocaeayroLero yTonieHus.
Beuay TOro, 4yto 3TOT TECT cYMTaeTcs Hanbo-
Jlee nokasaTe/IbHbIM NpU OLLEHKEe aHTuaenpec-
CaHTHOro JeNCcTBMA BewecTs [7, 9], 3TV onbIThbI
CO CKUMMMAHWHOM NPOBOAMINCH CPABHUTE b-
HO C M3BECTHbIM MPUMEHSIEMbIM TPULIMK/INYE-
CKMM aHTUAENPECCAHTOM aMUTPUMATUSIMHOM.
B 3Tux onblTax ucnons3osanamck go3sbl 0,1; 1,0
n 10 Mr/kr BHyTpb. Kak BUAHO U3 npuBeOeH-
HbIX Ha PUCYHKe 3 AaHHbIX, BCe A03bl Npenapa-
TOB YBENNYMAWN MPOAO/IXKUTENBHOCTbL MJlaBa-
HMS MbllUEN A0 NPUHATUSA «NO3bl BeCrnoMoLLL-
HOCTW», KOTOPasi COCTaBW/1a B CPEAHEM MO KOH-
TponbHoM rpynne 6,4 muH (100%), a Ha doHe
BBEAEHUS CKMMMMAHMHA W aMUTPUNTUAMHA
BO BCEX MCMOJIb30BaHHbIX [103ax 6blia 3HaYM-
TeNbHO Gosblien. 1o AaHHBIM 3KCNEepPUMEHTaA
CKMMMMaHKH 6b111 60/1€€ aKTUBHbBIM MO CpaBHe-
HUIO C aMUTPUNTUAMHOM U go3a 10 Mr/Kr oka-
3a/1acb Hanbosiee aKTUBHOM Y 060MX BELLLECTB.

350 -

300 -

250 -

200 -
150
100 -
0 1

npoueHTax

O CKHMMHAHHH

OAMHTPHOTHIHH

3¢ PeKTMBHOCTb Npenapara B

Hexonublii

0,1 mr/kr 1,0 mr/kr 10,0 mr/kr

JAo3a npenapara

PMCYHOK 3 —BaunsiHuMe cKUMMMaHMHA U AMUTPUNTUSINHA Ha NPOAOO/IXKUTE/IbHOCTb NPUHYAUTEJIBHOIO

naaBaH1s MbiLlen (B % OT UCXOAHOrO OnbITa).
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4. BausiHue CKUMMUAJHUHG HA /1I0KOMOMOopHoe Oeli-
cmeue (heHamuHa. B onbiTax Ha MblLLAX CKUMMMU-
aHuWH BBoausca B go3ax 0,3 n 1,0 Mr/Kr BHYTpb
u yepes 1 yac BBoAUICS deHaMUH 5 MI/Kr n/K.
Kak nokasanu akcnepuMeHTbl Yepe3 2 1 3 4yaca

HzmeHenne B npoueHTax

I1 POAOJIAHTENBHOCTE BPEMEHHH

nocsie BeeAeHUs peHaMnuHa OTMeYasiocb YCu-
JIeHue [BUraTeslbHOM aKTUBHOCTU MbILLEN
Mo CpaBHEHUIO C KOHTPOIbHOM rpynnon B 1,5-
2 pa3sa, a go3a 0,3 6bln1a 60/1e€e aKTUBHOMN, YEM
1,0 Mr/Kr Bo Bcex onbITax (CM. pUCYHOK 4).

B KonrTpoas (Penamvun 5,0 mr/kr n/k.)

7 Crkummuannn 0,3 mr/kr p.o. +
¢penamun 5,0 Mr/kr n/k.

@ Ckummuanuy 1,0 mr/kr p.o. +
®enamun 5,0 Mr/kr n/k.

PucyHok 4 — BansHue ckuMMuaHuHa Ha ycuneHue A mbiwein Ha ¢oHe peHaMumHa

Ha ocHOBaHWM MOJTyYeHHbIX Pe3ysITaTOB MOXKHO
CAlenaTb BbIBOZ, O CYLLECTBEHHOM MOTEHLIMPOBaHMM
MaslbiMMU [103aMU CKMMMMaHWHA JIOKOMOTOPHOIO
nencTems GpeHaMmHa, KOTopoe 0b6YyC/I0B/IEHO CTU-
MY/ISILIMEN LEHTPa/TbHbIX O, -3/JPEHOPELIENTOPOB.

5. BausHue CcKUMMUAHUHAG HA 2as0nepudososyro
Kamasencuto.

B npoBeAeHHbIX OMbiTax Ha MbllaX CKMMMM-
aHWH BBOAM/ICA B Ao3ax 1 n 10 Mr/kr BHyTpb
3a 1 yac go BBeaeHus rasonepugona 0,5 Mr/kr
n/K. VlccnegoBaHne nokasaso, YTO caM raso-
nepuaon Bbi3Basl KaTaJIENCUIO MbllUEN B BUAE

«Mo3bl JIEKTOPa» NPOAO/IKUTE/IbHOCTBLIO 6osee
140 cek Ha NpoTsyKeHWe 5 4acoB, B TO BpeMs
Kak Ha ¢$OHe CKMMMWaAHWHA NPOAO/HKUTENb-
HOCTb KaTasierncum 6blia MeHee BblpaXkeHa
Ha 30-50%. MoyxHO caenaTb BbIBOA, YTO a/iKa-
noung B go3ax 1 un 10 Mr/Kr 4yacTM4YHO NPOTMBO-
[AEeNCTBYeT KaTa/IeENTOreHHOMY AeNCTBMUIO raso-
nepuaosna, T. e. NposeaseT [-noTeHuupytoLlee
nencteue. OTMeYEeHO TaKKe, YTO A,03bl CKUMMU-
aHMHA 3HAYMTE/IbHO OT/IMYaloLLMeCs MO Besiu-
UYMHE OKa3blBaloT G/IM3KOE MO BbIPayKEHHOCTU
AHTAroOHM3MpYKOLLLEro AeNCTBME K AEeNCTBUIO
ranonepuaona. [JJaHHble onbiTa NMpeacTaB/eHbI
Ha pUcyHke 5.

160
140 — e Kontpom
/ Tatornepui0i
120 - / 0,3 Mrfkr /K
100 / — ;—-:... =y
80 4.--'" bl T aans CKHMMHAHHH
60 / A 1,0 mr/kr p.o.+
40 7 “V" Taonepuion
20 e* 0,3 Mr/kr vk
ﬂ ST | T 1
- » CKHMMHAHHH
& & & & & 10,0 mr/kr p.o.+
& y % Tanonepron
&‘-’ 0,3 Mr/Kr /K

PVICYHOK 5 — BansaHne CKUMMMaHMHA Ha ANNTENbHOCTb ranonepwp,onosoﬁ KaTaJiencumum B CeK
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6. BausiHue ckuMMUAHUHG Ha 4yyscmeo mpesozu

no Kilfoil [8].

Kak yKasblBasoCb Bbille, B KOHTPOJIb-
HbIX OMbITaXx MPW MOMELLEHUM WMHTAKTHbIX
MbIlLEN B 5-TN KaMepHbIN NaBbUPUHT MbiLLN
npeanovynTasnm HaxoAUTbCA B  TEMHbIX

Kamepax. [llpn ycuneHun 4yBCTBa TpEBO-
M BbI3bIBAEMOM aHKCUMOreHOM KOpa30J/ioM,
MbilUN elé B 6osbLUEN CTeneHu npeano-
YyMTanM TEMHbIE KaMepbl U peXke BbIXoAu-
M 13 Hux. [aHHble MoslydeHHble B Ofbl-
Tax co ckuMMuaHuHom 0,1; 1,0 n 5,0 mMr/kr
npeacTaB/ieHbl B Tab. 2.

Ta6bnumua 2 — BamaHme ckummunanuHa 0,1; 1,0 u 5 mr/Kr Ha yyBcTBO Tpesoru no Kilfoil

Bpems Haxox- Bpems Haxoxx- | Yucno nepexo-
Mpenapar, go3a MopacyeT BENNYMHDI
[OEHUs B CBET/IbIX | AE€HUSA B TEMHbIX | [4OB U3 KamMepbl
+ Kopason 25 mr/kr n/K umHaekca K=Tce/Trem
otcekax (Tcs) oTtceKax (Trem) B KaMepy
YncTbIt KOHTpob(ancT.Boaa 41 79 9 41/79= 0,52
+ Kopasos n/K)
CkuMMuaHunH 0,1 Mr/Kr BHYTpb 87 33 23 87/33 =26
+ Kopa3o
CkuMMmaHuH 1,0 Mr/Kr BHYTpPb 78 42 18 78/42=1.9
+ Kopaso/i
CkuMMMaHUH 5,0 Mr/Kr BHYTpPb 76 44 16 76/44 = 1.7
+ KOpa3o
[lonyyeHHble pe3ynbraTbl  CBUAETENbCTBYHOT 10 Mr/Kr n/K n y Bcex XMBOTHbIX KOHTPOJIb-

O TOM, 4YTO BCE A03bl CKUMMWAHWHA MPOSIB/IS-
IOT MPOTUBOTPEBOXKHOe AencTeme. VHaekc «K»
yBe/IMumMBasca ot 3-X Ao 5-Tu pas, Ho Hanbosee
aKTUBHOM 6blna Ao3a 0,1 Mr/kr, a 4o3bl 1 1 5 Mr/kr
Mo pesy/isTaTaM MaJio OT/INYa/IMCh MeXKay COOO0M.

. BausHue CcKUMMUAHUHG U amMumpunmuauHa
Ha ueHMpanbHelie M-xonuHopeyenmopbl

Ha 6enbix
BBOAWJICS B

MblILLAX
nose

OnbIThI
caMLiax.

NpoBeAeHbI
ApeKomH

HOW rpynbl Bbi3blBaa TpeMop (LeHTpasbHoe
M-X0/IMHOMO3UTUBHOE AENCTBUE) NPOAOSIMKN-
Te/NIbHOCTbIO B cpeaHeM no rpynne 11,6 MuH
npuHsaTon 3a 100%. Ha ¢oHe cKMMMMaHU-
Ha B go3ax 0,1 n 1,0 Mr/Kr BHYTpb NPOA0/IK-
TeNIbHOCTb TpeMopa yBesmymaacb B 2 pasa,
a Ha doHe aMUTPUNTUOMHA B TeX e A03ax
BHYTPb YyKoOpoTuiacb B 2 pa3a. [laHHble
Nno BJINSHUIO CKUMMMaHUHA M aMUTPUNTUANHA
Ha BbIPaXXEHHOCTb apEeKOJ/IMHOBOIo TpPemMopa
NnoKasaHa Ha pucyHke 6.

200~

150

O CHAMAMME HMH + SR e MH

O ArAMTRANTNMH + & REKeAMH

m § #10 = ]
O it AL |

Kowrporns 0,Imrixr 1,0mrxrux
(apexorom  u L0 10 narixr
10 mr/xr) mrixr

PucyHok 6 —BnusHue ckuMMmnaHuHa u amutpuntuamnia 0,1 u 1,0 Mr/Kr BHyTpb Ha NPOAO/HKUTE/ILHOCTb

apeKo/IMHOBOro TpeMopa Ha 6esbiX Mbllax (B % OT UCXOAHOrO)

Ha ocHoBaHMM AaHHbIM pUCYHKa 6 caenaTb BbiBOA,
4YTO CKUMMMWAHWH MOTEHUMpYyeT M-XO/IMHOCTUMY-
Snpylollee AeNCTBME apeKo/IMHaA, B TO BpeMs Kak
aMUTPUNTUH 6JIOKMPYET UX.

O6cy)XaeHune pesybTaToB

Bupa, pactenui Haplophyllum perforatum, Takyke kak
n Skimmianine (cemM. Rutaceae) 061a4at0T LLMPOKMM
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CMNEKTPOM OMONOrMYECKON aKTUBHOCTU U LLIMPOKO
NMPUMEHSAOTCA B TPaAMLMOHHON MeAWLUMHE CTpaH
FOxkHoM 1 HOro-BocTto4uHol A3snm no BecbMa pa3HbiM
nokasaHuam (M. Gondwala et al., 2015) [10]. dypaHo-
XMHOJIMHOBbLIM asikasiong, CKUMMUaHWH (B-darapuH)
M3BECTHbIN B JIMTepaType KaK TpPaHKBM/IM3aTOP
(H.WN. EBooknmoBa u coasT., [2, 3]; J.Cheng [4],
B MasibIX go3ax, HaumHas oT 0,1 Mr/Kr npu BBeAEHUU
BHYTPb MO JaHHbIM aBTOPOB B 6-TU TeCcTax YBEPEHHO
NPOSIBUA KOMIJIEKC MCUXOCTUMYNIUPYHOLLMX dPdek-
TOB, NMO3BOJISKOLLIMX OTHECTU €r0 K KN1acCy TUMOCTEHMU-
KOB WM aHTuaenpeccaHToB. OpUrnMHaabHOCTb CKUM-
MMaHMHA, KaK aHTUAenpeccaHTa NposiBAsIach B €ro
M-XOJIMHO- U HEKOTOPbIM A-aAPEHOCTUMYJ/IMPYIOLLEM
AENCTBUN. DTUMU CBOMCTBAMU CKMMMMAHWH OT/IU-
Yancs oT OGOMbLUMHCTBA WM3BECTHbIX aHTUAenpec-
CaHTHbIX CPEACTB B YMC/IE KOTOPbIX U3BECTHbIN aMu-
TpunTuamd [11]. CpaBHEHME aKTUBHOCTU CKUMMM-
aHMHA U aMUTPUNTUAMHA B TecTe MPUHYAUTENIbHO-
ro naasaHusa Mbiwen no Porsolt [7], oTHocAwemcs
K OCHOBHbIM TOKa3aTeNsaM aHTUAENPECCaHTHOMo
OENCTBUS, MOKa3asio CyLLEeCTBE/IEHHOe MpenmylLLe-
CcTBO nepsoro. 1o BAnsHMIO Ha M-xonnMHopeLenTopbI
CKMMMMaHMHA U aMUTPUNTUAMH AENCTBOBA/IM MPO-
TUBOIOJIOXKHO, T. €. €C/IM aMUTPUNTU/IMH C U3BECT-
HbIMU M-X0/IMHOB/IOKUPYIOLLIMMIN CBOMCTBa-
MU MPOTUBOAENCTBOBA/I TPEMOPHOMY [ENCTBUIO
apeKosIMHA, TO CKMMMMWMAHWH MOTEHLUMPOBAs €ro.
M-xonuHobGIoOKUpYytoLLlee  AEeNCTBUE  aMUTPUNTU-
JIMHA B KJIMHWUKE SIBASETCS MPUYMHOMN psiia U3BECT-
HbIX ero mnobo4HbIX 3PEPEKTOB CO CTOPOHbI Cep-
[E4YHO-COCYAUCTON CUCTEMBI, 3aTPYAHEHUU MOue-
BblOENIEHNS U YXYALUEHWUS KOTHWUTMBHbIX CBOWCTB.
a-AapeHob1oKMpytoLLiee AENCTBME MCUXOTPOMHbIX
CpeACTB JIEXXUT B OCHOBE Pa3HbIX GpOPM AUCKUHE3INM
npu Ux OAnTeIbHOM npumMeHeHun [11]. BosmoykHoe
KJIMHUYECKOE MPUMEHEHME CKMMMMUAHMHA WCKJILO-
4nno Obl BbilleyKas3aHHble MOGOYHblE OENCTBUS.
Bonee Toro, Mo)KHO OXKMAATb YyHLUEHUS KOTHUTUB-
HbIX CBOMCTB MaLMEHTOB, TaK Kak B HacTosLlee Bpe-
M$l XOJIMHOMO3UTUBHbIE CPECTBA MPUMEHSAIOTCA MpU
CTapyecKunx pacctpoicTeax namatu [12, 13]. Takue
GYpPaHOXMHOJIMHOBBLIX a/IKa/IONA0B KaK AMKTAMHUH,
pobyCTUH Y-darapuH MMetoT 6osbluee CTPYKTYp-
HOE CXOACTBO CO CKUMMMaHMHOM [14] No cpaBHEHUIO
C ApYrMMK npeacTaBUTENsIMM 3TOrO KJlacca coeaum-
HEHUM U Y HUX TaKXKe MOMHO OXXMAATb MCUXOCTU-
MY/ZIMPYIOLLIME CBOMCTBA OT Masibix A03. [NoaTeepyk-
JEHNEeM 3TOMY CNy»KaT $aKTbl CBUAETENLCTBYHOLLME
O Ha/IM4MM OnpeaesIeHHOro aKTMBUPYIOLLErO BO3-
OENCTBUS HA OPraHU3M >KMBOTHbIX B 3KCMEPUMEH-
Tax, onucaHHbIX B KHuUre-cripasoyHuke ®.C. Cagput-
auHosa u A.T. Kypmykosa, (1980) [15]. AHTaroHnsm
$apMaKosIOrMyeckoro AencTBMS MasbiX U 60/bLLINX
[03 Y pas/INYHbIX BELLECTB M3BECTEH B MeAMLMHE,
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HO B IaHHOM CJ/ly4ae yKa3aHHbIN pajg GypaHOXUHO-
JIMHOBbIX aJIkasloMao0B B A03ax B npeaenax 1/1000
oT J1[1,, MOXET 6bITb MPUMEHEH /INLLbL KaK TUMO-
CTEHMK, a ero TPaHKBUAM3UPYIOLLME CBOMCTBA
HabogalTCs OT HenpuemsieMo 6oJblnX  [03
1/10-1/3 ot J1[,,. B 60/blUKNX f03aX Y 3TUX asiKa-
NOUJOB BbIsSIB/IEHbI OAHOBPEMEHHO LMTOCTaTUYe-
CKWNe, 3CTPOreHHble, MPOTUBOMUKPOOHbIE, MPOTUBO-
napasuTapHble U pyr1e CBOMCTBA HEXKe/laTe IbHble
npu CUCTEMATUYECKOM MPUMEHEHNN B KaKOM JIN6GO
M3 YKa3aHHbIX KayecCTB, B TO BPEMS KaK TUMOCTEHMU-
YyecKoe AeNCTBME MPOSB/ISETCA B [A03ax Ha nopsaa-
KM MeHbLUMX. [IpyruMm cnoBamMm TUMOCTEHUYECKOE
WM aHTUIENPECCAHTHOE AENCTBME CKMMMMUAHWMHA
MOYKHO CUYMTaTb ero cneyuduyecknm dapmMakosio-
rMYecKMM OeNCTBUEM.
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The research work introduces the notion of the sum of vector products, which are the first (orthopositive)
part or the second (orthonegative) part. Further development of this notion is the idea of conjugate vectors,
vector differential operator on the surface, the surface gradient, the derivative of the surface, the surface
divergence and rotor. Surface functions, their surface differentiation and integration are considered. The
peculiarities of the surface functions are shown. All their terms represent functions consisting of, at least,
two variables. Furthermore, surface functions have second-order mixed partial derivatives, whereas, at least
one of the second-order mixed partial derivatives of any term does not vanish. The surface features restora-

tion theorem is proved in this research.
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KypraH, Poccuiickas ®epepauys;
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22.12.2017

BBoaAUTCS NOHSATME O CnaraeMbiX BEKTOPHbIX MPOM3BEAEHUIM, KOTOPbIMU ABASIKOTCS MepBasi MW OpPTOMo-
JIOXKUTENbHAst YacTb U BTOPasli UM OpPTOOTpULLIATE/IbHAs YacTb; AAa/IbHEMLUNUM Pa3BUTUEM 3TOFO MOHATUS
ABNSETCA NMpeAcTaB/IEHNE O COMPSKEHHbIX BEKTOPaX, BEKTOPHOM aAnddepeHLMabHOM NOBEPXHOCTHOM
ornepaTope, NOBEPXHOCTHOM FpaAueHTe, NPOU3BOAHONM MO MOBEPXHOCTU, MOBEPXHOCTHLIX AMBEPrEHLMM
n poTope. PaccMaTpmBatoTCs NOBEPXHOCTHbIE GYHKLMMU, X MOBEPXHOCTHOE AnddepeHLMpoOBaHME U UHTE-
rpupoBaHue. lNMokasaHbl 0CO6EHHOCTU MOBEPXHOCTHbIX GYHKLMI, A1 KOTOPbIX BCE CNaraemsble SBASKOTCS
YHKUMAMU HE MEHEE YeM [1BYX NepPEMEHHbIX, KDOME TOro, MOBEPXHOCTHbIE GYHKLMN MMEIOT CMELLIAHHbIE
YacTHble MPOM3BOHbIE BTOPOro Mopsiaka, Npy 3TOM, MO KpaiHel Mepe, OfHa U3 CMeLLaHHbIX YaCTHbIX
NMPOM3BOAHbLIX BTOPOro nopsaKa oT Jitoboro caraemMoro He obpaltaeTcsa B Hy/b. [lokasbiBaeTcs TeopemMa
O BOCCTaHOBJIEHMM MOBEPXHOCTHOM GYHKLIMM MO €€ MOBEPXHOCTHOMY FPaAMUEHTY.
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BeeaeHune

PaboTta nocesllieHa paccCMOTPeHUIO psda orepa-
LMK Ha NPOCTPAHCTBE MagKux QYHKUMN U BEKTOP-
HbIX nonen B R® [1-3]. B kKauecTBe MCXOAQHOMO MyH-
KTa MOTyT BbICTYMNaTb Hy/IEBble BE/INYMHbI. VX MOXK-
HO YC/IOBHO pasfennTb Ha ABe Kateropuu. K nep-
BOM KaTeropmMm OTHOCSTCS BEJIMYMHBI, COAEPXKNUMOE
KOTOpbIX «MycTo». Ko BTOpOM — cocTosiLMeE U3 BE/IN-
UYMH, CyMMa KOTOpbIX paBHa Hy/o. K nocnegHen
KaTeropmMm OTHOCUTCS BEKTOpPHOE Mpom3BeaeHME
onepaTopa [amMusToHa (Hab.na) Ha caMoro cebs. [MNpu
3TOM WCMOJ1b30BaHWE B3aMMHO MPOTUBOMOJIOMHbIX
KOMIMOHEHTOB 3TOr0 MPOU3BEAEHMS CO34AET onpe-
JeNeHHble TMEePCneKTMBbI, B YaCTHOCTWU, Pa3BUTUS
3/IEMEHTOB NOBEPXHOCMHO20 8EKMOPHO20 aHAsu3d,
NPUIOXEHNEM KOTOPOro MOXKET ObITh OnpeaesieHme
3HEepreTUYECKNX MapaMeTPOB CUJIOBbIX, HanpuMmep,
3/IEKTPOMAarHUTHbIX nosen [4-11]. K Takum ane-
MeHTaM MOryT ObITb OTHECEHbI BEKTOPHbIN aAndde-
PEHLMAJIbHBIM MOBEPXHOCTHbIM OnepaTop, NoBepX-
HOCTHbIN TPagMeHT, NMPOM3BOAHAA MO MPOU3BOJIb-
HOIM NMOBEPXHOCTU, NMOBEPXHOCTHbIE AMBEPreHLUS U
poTOp, ABNSIOLLIMECS aHA/I0faMM COOTBETCTBYHOLLIMX
BE/IMYMH MepBOro nopsiaKa. HassaHHble onepauuu
OTHOCATCS K MOBEPXHOCTHOMY AuddepeHLMpoBa-
HUIO, KOTOPOE MOXKHO paccMaTpuBaThb B KayecTse
0oOpaTHOM 334341 K MOBEPXHOCTHOMY MHTErpUpPoOBa-
Huto. NepeyncriieHHble onepauumn MoryT MUCMOJ/1b30-
BaTbCA [OJ18 MOSYYEHMs PA3/IOXKEHUIN psAa BEKTOp-
HbIX NMpPeACTaB/IEHNN BTOPOro NopsifKa, 4aCcTb KOTO-
PbIX MMEET aHaI0rM NEPBOro NopsiaKa.

Uenb

Llenbto HacTosLlero nccieoBaHUa SBASETCS pac-
LUMPEHNE CPEACTB MOBEPXHOCTHOIO BEKTOPHOIMO
aHasm3a.

MeTopauka

OCHOBHbIMW TeEOpPeTUYECKMMU MeTodaMMu Uuccse-
JOBaHMS B paMKax HacTosuien paboTbl SBASHOTCA
MeTo/ bl BEKTOPHOM anrebpbl U aHaM3a.
PesynbraTthl

1. Cnaraemble BEKTOPHbIX NPON3BEAEHNN

Ons sektopoB G n H umeeT MecTo onepauus
BEKTOPHOrO NMPOM3BEAEHUS

GxH=(G,H -G.H,)i+

+(G.H,-GH.)j+(G.H,~G H,)k.

Ero MoXHo npeacTaBuTh B BUAE:
GxH=(G Hi+G.H j+GHk)-

—(G.H,i+G H_j+G,HK).

OnpeodeneHue 1.1. Onepauus

GxH=G Hi+G.H j+GHK
ABNSETCS nepsoll Uau opmonosanoicumesibHol Yacmbto
gekmopHozo npoussedeHuss GXH  BeKTOpHbIX
nonen

G=G,i+G j+Gk

MH=Hi+H j+Hk.

Onpedenenue 1.2. Onepauus
Gx, H=HXx G=GH i+G H. j+G HK

aBnsgeTca  emopol  uau  opmoompuuamesibHol
Uyacmvto 6EKMOPHO20 Npou3gedeHus.

OuyeBuaHO, 4YTO
GxH=Gx, H-Hx, G=Gx H-Gx; H.

Bce BbllLecKa3aHHoe cripaBeJ/IMBo U 4J1s1 pOTopa.

Onpedenenue 1.3. Onepauus

oM., oM,. oM
i+ j+

dy 0z ox

rot M:=Vx M= k

ABNAETCSA nepeoli UaAU opmonoaoXcumesibHol Yacmobio
pomopa rotM eekmopHo20 hons

M=Mi+M j+Mk.

OnpedeneHue 1.4. Onepauns

oM M oM
rot, M:=Vx, M= yi+a L j+—k
0z ox ay
aBnsgeTca  emopol  unu  opmoompuuamesibHol

yacmeoto pomopa rotM .
OuyeBnNaHO, 4TO
rotM = rot, M —rot,;M

mm VxM=Vx M-Vx M.
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2. ConpsykeHHble BEKTOPbI
OnpeodeneHue 2.1. Onepauus
GX H=Gx, H-Hx,G=Gx H+Gx, H

ABNISIETCS CONPANCEHHLIM 8EKMOPHbLIM Npou3eedeHU-
em BeKTOpHbIx nonen G n H.

OnpeodeneHue 2.2. Onepauus
rot M := rot,M +rot,M
mm VX M=Vx M+Vx, M

ABJIAETCA CONPANCEHHLIM POMOPOM 8EKMOPHO20 NOJIA
M.

Onpeodenenue 2.3. OnepaTtop
VX'V
Vii=Vx, V=Vx, V=—-+—=
9’ 9’ 9’ 2
= i+ it k

0y0z  0xdz"~ 0Oxdy
aABaSeTCA BEKTOPHbIM andodepeHUmanbHbIM
NMOBEPXHOCTHbLIM OMEPaTOPOM.

3. MoBEpPXHOCTHbIA rpagueHT U npousBoAHas
Mo NOBEPXHOCTMU

OnpeodeneHue 3.1. BekTop

FW . W . W
i+—j+
dydz  dxdz"~ dxdy

SIBNISIETCS MOBEPXHOCTHbIM TPagMeHTOM YHKLMUK
w.

grad W =V W = (1)

Mo aHanormMm c MpPoOu3BOAHOM MO Hamnpas/EHUIO
BbIYMCNIAETCA NPOU380OHAS NO hosepxXHOCMU

2
;W =(grad, W)-n=
(0

2 2 2

= + +
0yoz cos® 0x0z cosy

3aecb

cos0. (2)

0xdy

n=icos@+jcosy+kcosO

— nosie eOMHUYHbIX HOopMaJien MOBEPXHOCTHU
anddepeHUMpoBaHUS.

Teopema 3.1. lNpoussodHas ¢pyHkyuu W(x,y,z) (cka-
/IAPHOZ0 No/1s1) NO HEKOMOopoU No8epxXHOCMU paeHd
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npoeKkyuu nosepxHOCMHo20 2padueHma HAa eOuHuY-
HbIli 8eKMOP HOPMAsU K 3moli hosepxHocmu (8 coom-
semcmaytoujeli mouke).

2
dsw _
do
CnpaBeaIMBOCTb 3TOM TEOPEMbI HENOCPEACTBEHHO
BbITEKaeT u3 (2).

grad, W|cos(grad, W,n).
S S

Cneocmeue. [logepxHoCmHbIl 2padueHm CKAsaspHo-
20 N0/l pdseH No eesuyvuHe nNpou3sooHoli noss no
nosepxHocmu, 0418 Komopol 3ma npou3sooHas (8
coomeemcmayroujeli moyke) a6s19emcss MakcumMasib-
Hol, u coenadaem no HanpasseHuo ¢ eOUHUYHbIM 8eK-
mopoM HOpMAsu K 3moli nosepxHocmu.

2
max dsW =|grad, W|=
do
_ow Y (aw) (2w,
dyoz 0x0z oxdy

Mycts ana ¢yHkuymn U(x,y,z), BCe cnaraemble
KOTOpPOM ABASAIOTCA QYHKUUSMU HE MEHEE YEM ABYX
NnepeMeHHbIX, MMEKLLEN CMeLlaHHble YacTHble
NMpoun3BOAHbIE BTOPOro NopsKa, No KpanHen Mepe,
O/1Ha M3 CMELLIaHHbIX YAaCTHbIX MPOM3BOAHbIX BTOPO-
ro nopsiika ot Jit06oro caaraemMoro He obpauiaeT-
cq B HyANb. [1ns ogHoo6pasus TepMUHONOINMKN Takas
PYHKUMSA MOXKET ObITb Ha3BaHa NOBEPXHOCMHOU.

Teopema 3.2. [losepxHocmHas ¢yHkyus U (x,y,z)
Moxcem 6bimb 80CCMAHOB/1EHA NO ee N0B8EPXHOCMHO-
My epadoueHmy G e coomeemcmeuu ¢ hopmMynol:

U =|[[G.dydz+ [ G dvdz+ [ G.dxdy -2V =

= R(xayaz)—i_f)z(yaz)-i_Ql(x’yaZ)—'_
+0,(x,2)+ R (x,y,2)+ R, (x,y) =2V .
Mpu aTOM
V=R=0 =R,

a MHTErpasibl MNOHMMAaKTCA KaK MOBTOPHbIE HEO-

npeaesieHHble C  HyAeBbIMW  adAUTUBHbLIMU
COCTaBASAOLLMMMU.
JlokasaTenbCcTBO

oG, 9'U 9G, 0G,

o  oxdydz Iy oz
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U MO»KHO 1cKaTb B BUAE:
U= H G dydz + H G, dxdz +
+J.J- G dxdy+ f(x,y,z).
Mpu 3TOM
[[G.dvdz= R (x,y,2)+ B(3,2),
[] G dxdz = 0, (x,3,2)+ 0, (x,2),

HG dxdy =R (x,y,2)+R,(x,y),

3
[] 6.dyaz _%G._ IR
axayaz ox  0xdyoz
3 oG 00
J [[ G dxdz=—>= 99
oxdydz 77 7 dy  oxdyoz
3 3
d szdxdyzanz o’R,
0xdydz dz  Jxdyoz
C yyeTtom (3)

F=0 =R =V(x,,2).

Torpa
f(x,y,z)==2V
Mpu 3TOM
2
aay;]z o Uj G.dydz +
+[fa, dxdz+ij dxdy+ f(x,,7) | =

=Gx+ [Q1+Qz(x z)+

+R, +R2(x, »)=2V]=G,.
AHanorn4Ho

TeopeMa f0Ka3aHa.

3ameuaHue 1. PaBeHCTBO HY/110 a4 AU TUBHbIX COCTaB-
NSAOWMX MOBTOPHbIX HeornpeaeseHHbIX WMHTerpa-
JI0B BbITEKAET U3 TOrO, YTO B MOBEPXHOCTHbIX PYHK-
LMAX COOTBETCTBYHOLLMX C/laraeMbIX HeT.

3ameuaHue 2. TloBepxHOCTHast GYHKUMS MOXKET
OblTb BOCCTAHOB/IEHA MO €€ MOBEPXHOCTHOMY

rpagMeHTy M C MOMOLLbI MOBEPXHOCTHOMO UHTE-
rpana, OA4HaKO 3TO pelleHWe MOXKET OKasaTbCA
6o/iee rpoOMO3AKMM M3-3a HeObXOA4MMOCTU orpe-
OEeNeHns NOBEepPXHOCTU WHTerpupoBaHmsa. Kpome
TOro, NPV NOBEPXHOCTHOM UHTErPUPOBAHUN MOTYT
NOABAATbLCS KOHCTaHTbl U GYHKLUUM OAHOM nepe-
MEHHOW, BC/IeACTBME 4Yero BO3HMKaeT Heobxoau-
MOCTb Npuberatb K MX oTOpacbiBaHMIO, T.€. K Mpo-
ussony [12-15].

lpumep.
Y

+B—sin(x+z)}j+[2y_%]k,

U=y + =+ Zpsin(x+2)+x7 +
y oy

grad, U :[322 —%]i+

+Z Xy +—+sm(x+z)+xy

y y y

4. lNoBepxHOCTHas AMBEPreHLUs N MOBEPXHOCT-
HbI pOTOpP

B (1) nmeetr ™MecTo npousBepeHue BekTopa V
Ha ckanap W . MoryT 6bITb pacCMOTpPEHbI CKansap-
HOe 1 BeKTOpHOe npoussefeHus V¢ Ha BekTop M

OnpedeneHue 4.1. Onepauns
*M,_  O’M, 9°M.
dydz  dxdz  Oxdy

ABNSETCS NMOBEPXHOCTHOM AMBEpPreHLUeNn BEKTOp-
Horo nosns M.

diviM=V, - M=

OnpedeneHue 4.2. Onepauus

2 ’M
roty M=V xM = oM, _ = i+
0xdz  odxdy
M, *M_). (M, M
+ £ = j+ L — * 1k
oxdy  dyoz dydz  0xoz

ABISIETCS MOBEPXHOCTHbIM POTOPOM BEKTOPHOIO
rnons M.

OnpedeneHue 4.3. Onepauus

rotg M=V x, M=
_OM,. M, . M,
i+ ~j+
 Oxoz 0xdy 0y0z
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ABNISETCA nepsoll Uau opmonosaoicumesibHol Yacmbio

noeepxHocmHozo pomopa rot; M .
OnpedeneHue 4.4. Onepauus

rotg M=V x, M=
M, *M.. oM
= i+ =j+ <k
0xdy 0yoz 0x0z

ABNIAETCA emopoli  unu opmoompuuameanoU

Yacmoto N08ePXHOCMHO20 pomopa rot, M .
rot;M =rot; M —roty |\M
mm VixM =V, x M-V x, M.
OnpedeneHue 4.5. Onepauus
rot M := rot siM+rotg ;M

mm VX M=V x M+V x, M

ABNIACTCA CONPAWCEHHbIM NOBEPXHOCMHbIM POMOPOM

8eKmopHozo noss M.
5. HekoTopsble popmysbl
Vi(oV +BW)=aVV +BV W
(ou=const, B=const).
Vs (E+BF)=aV,-E+BV,-F.
Vix(aE+BF)=aV xE+BV XF.
A=V, .V, = 0* 0° 0°

= + + :
dy’oz’  ox’dz  ox’oy’
V.V,=V,.V=3

0x0yoz
2 2

VXV, s—vsxvsai(;—z—s—an
x| dy Z

d(d> 9*). o(a> 9
t—l sz sz it 5252 K
dy| 0z= ox oz| dx~ dy
o’ 0’ o’
= si+ it ~K.
0xady dyoz 0zox
o’ 0’ 0’
= ~i+ R -k
0x0z dyox dzdy
0 0 0
o axoz  oxdy’ JW(W -2)=
=divggrad W =V, -V W,

Vx, Vg

ASWE(
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Ag(oV +BW)=0AV +BAI .
AF=AFi+AGF j+AFK.
divrot, F=V-(V xF) =
=—divgrotF =-V - (VxF).
graddiv F=V(V,-F)=
=V x(VxF)+(V-V{)F.
grad,divF =V (V-F)=
=Vx(VyxF)+(V-V,)F.

graddivg F =V (Vi -F) =V x(V xF)+AF.

rotroty F =Vx(V xF)=V (V-F)-(V-V)F.

rotgrot F =V x(VxF)=V(Vy-F)-(V-V)F.
rotgroty F=V x(V xF)=V (V- F)-AF.
rot,grad W =V xV W =0.
divgrot; F=V; - (V xF)=0.
Vo(VW)=WVV +VV W +VV X VIV .

V- (WF)=WVy-F+(VW)-F+VIW - (VX F).
M3BecTHble MeToAbl HE MO3BOAAKT MOJIYYUTb aHa-
JIornyHble GOpPMYNbl AN BbIpaXKeHUin Vg (FG)
V, -(FXG), (G-VoOWF,V x(WF), Vi x(FxG),
(G-VY)F, Ag(VW). Ons nx nonyyeHus, a Tak-
YKe [N peLleHus ApYrux 3a4ad CyLlecTBYHOLLMIA
apceHasn cpeacTB OMepaumin C BEKTOPaMU MOXKET
ObITb paclUMPEH 3a CYET BBEAEHUS B PACCMOTPEHME
JIMHEMHOM KOMBOMHALUMKM KOOPAUHAT U ee AeneHus
Ha BEKTOP, HYJ1IEBOr0 M MHMMOTO HYJIEBOIO BEKTOP-
HbIX AnddepeHLManbHbIX ONepaTopoB, NCEBAOBEK-
TOPOB M KOMGUHMPOBAHHbIX BEKTOPOB.
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The article analyzes the research results on the increase of root-, shoot-formation of stem-cuttings and the
yield increase of grapes through the use of water activated with biologically active substances. Water acti-
vation was being conducted by low-intensity modulated electromagnetic field treatment. It was observed
that the water had the functional properties of the substances mentioned. In our experiment, the effective-
ness of its impact on stem-cuttings and fruit-bearing grapes exceeded the action of the most biologically
active substances. It is shown in the article that the use of low-intensity modulated electromagnetic field
and the technology based on it is very promising in viticulture and requires further development.
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OTBETCTBEHHbBIVN aBTOP

I-I OJ'I yLI e H M e Papguesckun .11, kaHanaaT

CeJIbCKOX035IMCTBEHHbIX HayK,

Nnocago4yHOro MmatTepuala npogeccop

Kadeapbl BUHOrpaapcTBa,

N MOBbLILLEHNE YPOXKAUHOCTMW | fouer Bk

Ky6aHCcKuIM rocyaapcTBEHHbIN
arpapHbIii YHUBEPCUTET

BUHOIrPaAHbIX HACAXKAEHUM | meen i T Toyoumnn
KpacHopap,

n YTe M n p M M e H e H M ﬂ Poccuiickas ®epepauns

3/IEKTPOMArHUTHOIO MOJISl | Knouessie cnosa

3KOJIOrMYyeckoe 3emMaenenue,
~ BMHOIPagapcTBo,

HM3KMX MHTeHCMBHOCTeM 3/1IEKTPOMArHNTHOE noJse,

MaTpuLa, KopHeobpasoBaHue,

M p.03 HEeKOpHeBble 06paboTKH,

ounonoruyeckm
aKTUBHblEe BELLECTBa,
Papguesckui N.T1., MaTy30k H.B., OnbxoBatoBs E. A. YPOXKaMHOCTb
Ky6axckuli 2ocydapcmeerHbili azpapHbili yHUsepcumem MonyyeHa
umenu W.T. TpybunuHa, KpacHooap, Poccutickas ®edepayus 13.12.2017
MpuHaTa
doi: 10.22406/bjist-17-2.6-33-41 22.12.2017

AHHOTaUus

B cTaTbe npmnBeaeH aHann3 pe3ysibTaToOB UCC/1IEA0BaAHMA MO MOBbILLEHMIO CTENEHU KOPHE- U Noberoobpa-
30BaHUS YEPEHKOB M MOBbLILLEHNIO YPOXKANHOCTU BUHOMPAAHbIX HacaXkKAeHU NyTEM NPUMEHEHUS BOAbI,
aKTMBUPOBAHHOM CBOMCTBAMM OMOJIOMMHYECKM aKTUBHbIX BeLLeCTB. AKTMBALUMSA BOAbl NPOBOAN/IACL MYTEM
06paboTKM 3/IEKTPOMArHUTHLIM MOJIEM C MOAY/IMPYEMbBIMU XapaKTEPUCTUKAMU NPU HU3KOM MHTEHCUB-
HOCTW BO3A4ENCTBUSA. YCTAHOBJIEHO, YTO Takas Boda o6s1agaeT GYyHKLUMOHANbHbIMU CBOMCTBAMM YKas3aH-
HbIX BelecTB. DPPEKTUBHOCTbL ee BO3AENCTBMSA Ha BUHOIpagHble YepPeHKU 1 NA0A0HOCALLME BUHOMpas-
Hble HacaXkAeHWs B HaLLMX IKCNepPUMEHTaX NPeBOCX0oAM1a BO3AENCTBME PaCTBOPOB CaMUX BMON0OrMYecKn
aKTUBHbIX BellecTB. [TokazaHo, YTO NPUMeEHEHME B BUHOMPaAapCTBE 3/IEKTPOMArHUTHOMO MoJIs C MOAY/IN-
PYEMbIMUN XapaKTEPUCTUKAMU MPU HU3KMUX MHTEHCUBHOCTAX BO3AEMNCTBUSA M BA3MPYIOLLENCA HA HEM Tex-
HOJIOTMN UMEET 3HaUYUTEIbHbIE NEPCMNEKTUBLI U TPEDBYET Aa/ibHENLLErO PA3BUTUS M COBEPLLIEHCTBOBAHUS.
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BeeaeHune

B HacTosillee BpeMsi 4enoBe4yecTBO BCe 4alle
BbIHY>XIEHO peLlaTb BOMPOC 3KOJIOMMYHOCTM MpOo-
Lecca npomsBoACTBa MPOAOBOJILCTBEHHOIO ChIpbs
M rOTOBOW NMPOAYKLUUWU U3 Hero. ToTasbHas UHAY-
cTpuanmsaums 3emnenenvs, npeanosararoLlas
NOBCEMECTHOE MPUMEHEHMNE XMMUYECKUX CPEaCTB
3alMTbl U NUTAHUS PaACTEHUI, HE TOJIbKO YXYA-
LLIAKOT KayeCTBO CE/IbCKOXO3SMCTBEHHOM MNPOAYK-
unmn, aenas ee HebesomnacHon AN noTpeduTenen,
HO U ABAAKOTCA o4epeaHbIM 3arpsasHAOLWLNM GaKTo-
POM /151 OKPY>KaloLLLEN CPebl, YTO Hapsay C UCTO-
LLLEHMEM 3aMnacoB NPUPOAHbIX PECYPCOB U HapyLule-
HMEM 3KOJIOTMYECKUX CBA3EN B SKOCUCTEMAX CTas10
rno6asnbHom Npobsiemon. Tak, N0 HEKOTOPbLIM OLLEH-
KaM CrneuunasncToB, 10 TPETU o6beMa BCeX 3arps3-
HEHWI 3KOCMUCTEMbI MPUXOAATCS Ha A0/ CeJlb-
CKOro X038MCcTBa. MI3MeHUTb COXKMUBLLIYHOCS CUTYa-
LMIO, CHU3MB TEXHONEHHYIO Harpy3Ky Ha OKpy»Kato-
Lyto cpeny 6e3 notepm ypoXKanHOCTU U CHUXKEHUS
KayecTBa MnoJiy4aemMom nNpoayKumm NnpnsBaHo nony-
NsSipHOE BO BCEM MUpe M pasBMBaloLLLEeCs Hanpas-
NIeHMe — «3KOJIornvecKoe 3emMsiefenine», B OCHOBY
KOTOPOro MOJIOXKEH MPMHLUMMN OTKa3a OT MUCMOJ/Ib30-
BaHUSA CUHTETUYECKUX MUHEpasIbHbIX YO00peHUH,
XMMUYECKNX CPeACTB 3alluUTbl PacTeHWI, MaKCu-
MaJIbHOrO MCMOJIb30BaHUsA Pas/IMYHbIX 6KOsI0rK-
YecKMx GaKTOpPOB MOBbILLIEHMS MA0A0POAMS MOYB,
noaaBJsieHMs Pa3BUTUSA 6ONE3HETBOPHbLIX MUKPOOP-
raHM3MOB BpeanTEsIEN U COPHbIX PAcTEHMI, a TakK-
YKE KOMIMIEKC MHbIX MEPONPUATUI, YyudLUAOLWMX
yc/10BUS GOPMMPOBaAHMS YpoXKas U He OKa3sblBato-
LLMX NMPY 3TOM HEFAaTUBHOIO BO3AENCTBUS Ha COCTO-
AHUE oKpy>KatoLlen cpeabl [1].

V13 KBaHTOBOI MeXaHMKM U3BECTHO, 4YTO Jito6as ane-
MeHTapHas 4YacTuLa HeM3MeHHO obslagaeT Tpems
$dyHOaMeHTabHbIMM CBOMCTBAMM: 3apSaA0M M Mac-
COW, a TaKyKe CMMHOM, KOTOPbIN 3aBUCUT OT NEPBbIX
ABYX. BnvsiHMe cnvHa Ha BO3MOXKHOCTb M Xapak-
Tep NPOTEKaHMS XMMUYECKUX peaKLnii JOCTOBEPHO
YCTaHOBJIEHO COBPEMEHHOM HayKOW, a U3y4YeHUeM
3TOro BOMpoca 3aHMMAETCs KBaHTOBas XMMMUA U ee
nogpasaesn CrnuHOBasi XMMUs, U3 KOTOPOM WU3BECT-
HO, YTO XMMUYECKMMU peaKkLUMaMM YNpPaBAsAoT ABa
PyHOaMeHTaNbHbIX paKTopa — 3HEPrus U ChUH.
MexaHn3M, 61arogaps KOTOPOMY OCYLLECTBAAKOTCS
MHPOPMaLMOHHbIE B3aMMOAENCTBUS CPeAN YKUBbIX
CUCTEM, C TOUYKM 3peHUs oPpULMAIbHOM COBPEMEH-
HOM HayKM 3aK/1IH0HaeTCs B HENOCpeACTBEHHOM y4a-
CTUK B 3TOM MNpoLEecce CMMHOBOM COCTaBSANOLLEN
3/1IeMeHTapHbIX YacTuu, [1pn 3TOM 3anpeT XxMMuye-
CKMX peaKLui No cNnHy HenpeoaoauMm. Ecnm B peak-
LMOHHOW cCpeae B3auUMOAENCTBYIOLLME YaCTULbI

HaxoAATCA B CMHIJIETHOM COCTOSIHUKM (C HM3KOM
3Hepruen), To B NoAaBASAIOLLEM 6O/bLUMHCTBE CY-
YaeB XMMMUYECKME peakuMn Mpu 3TOM HEBO3MOXK-
Hbl, @ €C/IN B3aMMOJENCTBYIOLLME HYAaCTULLbI Haxo-
AATCSA B TPUMNJIETHOM COCTOAHUM (BO3BYXKAEHHOM),
TO MPOUCXOoAUT 06pasoBaHME XMMUYECKOM CBSI3W.
JTrobas xumMmyeckas peakums CBs3aHa C nepemelwe-
HUSMU 940€ep aTOMOB, U3 KOTOPbIX COCTOAT MOJIEKY-
Jibl peareHToB, U C NEPECTPOMKON UX I/IEKTPOHHO-
ro okpy>keHus. [NoTeHUManbHas SHEPrns CUCTEMBI
aTOMOB onpeaesseTcs PacrnosIoXKEHNEM 3J1EKTPO-
HOB WM a4ep, a MOCKOJIbKY pacrnpefeneHue 3/ek-
TPOHOB 33[,aHO B3aMMHbIM PacMo/IOXKEHUEM aaep,
TO /1I06OMY TaKOMY PacMoO/IOEHUO COOTBETCTBY-
€T eIMHCTBEHHOE 3HaYeHMe NOTeHLNAIbHOM 3Hep-
rnu cuctemsl. [Nepexon MoneKy/ibl C O4HOM NOBEpPX-
HOCTM MOTEHLMAJIbHOM 3HEPrUM Ha ApPYryro CBs3aH
C U3MEHEHWEM 3/IEKTPOHHOIo U (U/IM) CMMHOBOIO
COCTOSAHUSA MoJieKy/bl [2]. TaknM obpasoMm, B 61O-
XMMUYECKNX peaKkumsix 6oblloe 3HaYeHUe UMeeT
He TOJIbKO MOJIEKY/ISIPHast, HO U CMMHOBAas AMHAMM-
Ka, KOTOpas B 3/IEMEHTAPHbIX XMMUYECKUX aKTax
WUrpaeT [ABOSKYK POJib: C OAHOM CTOPOHbI, OHa
aKTMBHO B/IMSIET HAa MEXAHU3M U KUHETUKY peaKkLmu,
a c Apyrov — BeCbMa YyTKO pearnmpyeT Ha MOJIEKY-
NSAPHYIO AMHAMUKY 3/1IEMEHTAPHOI0 XMMMYECKOro
akTa [3].

CneynPpnYHOCTb CMMHOBBLIX B3aUMOAENCTBUI NPO-
SAB/IIETCA BO BJIMSHUM YNOPSAOYEHHON OpUEHTa-
LMW OOHOM CUCTEMbI S4EPHbIX CMTIMHOB Ha ApPYryHo.
Mpn 3TOM camMonpousBobLHO dopMUpPYyeTCsa eam-
Hasl «CpefHEB3BELUEHHas» OpPUEHTaLMA PasInNYHO
HanpaBJ/IEHHbIX CMUHOB. B oT/in4mMe oT XxaoTn4eckmx
BO3MYLLUEHMIN, HANPaBAEHHbIA XapaKTepP N BO3MOXK-
HOCTb HAKOMJIEHUS OPUEHTALMOHHOMO BO34ENCTBUS
MOYXEeT CTaTb AOCTAaTOYHbIM A5 YNOpPsSA0UMBaAHNS
He TOJIbKO MUKPO-, HO M MakKpocucTeM. A TaK Kak
B JIIO60OM >XMBOM OpraHM3Me OJHOMOMEHTHO Mpo-
TeKaeT uesblih psg, XMMUYECKMX peaKkLui, To, BO3-
OENCTBYS Ha CNUHOBYIO COCTaB/ISIOLLYHO BELLECTB
B HMX Y4aCTBYIOLLMX, CTAHOBUTCS BO3MOXHbIM KOp-
pPEKTUPOBATb T€ WUAN MHble BMOXMMUYECKME MPO-
LLeCCbl, MHULUMUPYS UX, MO0 NPEenSTCTBYS UX NPO-
TekaHuo. Takue BAMSHUS TMPU3HAKOTCA KBaHTO-
BOM MeXaHWKOI, COr/laCHO KOTOPOW [/1aBHYHO POJib
B YCTAHOBJIEHUM CMUH-CMIMHOBOIO pPaBHOBECUS
UrpaeT HekoTopoe ocoboe (nosieBoe) B3aMMoei-
CTBME TOXOECTBEHHbIX YacTul, [4].

DKCNepUMEHTaIbHO YCTaHOBJ/IEHO $IBJIEHME AMUC-
TaHTHbIX MEXXKJ/IETOUYHbIX 3/IEKTPOMarHUTHbIX B3a-
UMOLENCTBUIA MeXXAy [OBYMS KyJ/IbTYpaMu TKaHU
npw BO34eNCTBUM Ha O4HY U3 HUX paKTOpoB 6MOJI0-
rMYecKom, XMMUYECKon nam GU3NYecKomn Npupoabl
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C XapaKTepHoM peaKuuen apyrom (MHTaKTHOM)
KY/bTYpbl B BUAE 3€pPKasIbHOM0 LMTOMATUYECKO-
ro apdekTa, 4TO onpenensieT KAETOYHYH CUCTe-
MYy KaK AeTeKTOp MOAY/ALMOHHbIX 0COB6EHHOCTEMN
3/IEKTPOMArHUTHbIX U3JTyYEHUN U SABNSETCS OAHUM
M3 MHOOPMALIMOHHbIX KaHa/IoB B OMO/IOrMYECKUX
cucTeMax. 9TO NOKasbIBaET POJib KBAHTOBbIX sBJ1E-
HU B MexaHM3MaxX PYHKLMOHUPOBAHUS FreHeTu4Ye-
CKOM MporpamMmsbl KNeTKU M NPOLLECCOB KOAMPOBA-
HUS MHPOPMALIMKM B CMELLMAIN3NPOBAHHbLIX KJ1€TOY-
HbIX CMCTeMax, Hanpumep HelTpoHax. OHO No3BO-
nsdeT co3paBaTh CNOCOObI BO3AEMCTBUA Ha MNpo-
LLecchbl, NpoTeKalLine B BUOSIOrMYECKUX CUCTEMAX
NnocpeaCcTBOM CO34aHUS CUTHAJZIOB M KOPPEKTU-
POBKKM MOMeEX, BO3HMKAOLWMX B POTOHHOM KaHasie
nepegayu 6uonornyeckon nHdpopmaumm [5].

B paboTte no co3pgaHuio 3KosI0rMyecku besonac-
HbIX CEJIbCKOXO3SMCTBEHHbIX TEXHOJIOTMIA C Yycre-
XOM  UCMOJIb3YETCA Ha/IMUYME  JIEKTPOMArHUT-
HbIX CBOWMCTB, MPUCYLLUMX BCEM OOBEKTAM >KMBOM
M HEXMBOW MPUPOAbl OKpYy»KatoLlen Hac dpusnde-
CKOW peanbHOCTU U GOPMUPYEMbIX CMMHOBBLIMU
MOMEHTaMM 3JIEMEHTAPHbIX YacTUL, COCTaBJ/IsO-
LUMX OCHOBY Bcel matepum [2, 3]. DdnekTpomMarHe-
TU3M JIEXXUT U B OCHOBE peHOMeHa MHOopMaLU-
OHHoro nepeHoca (L), cocTosero B ToM, 4TO
CNEKTPbl YaCTOT pPas/IMyHbIX O6BHEKTOB (MaKpo-
N MUKPOOPraHM3MOB, TKAHEBbIX KY/bTYp, BELLECTB
M T. O.), BO3AENCTBYS Ha aKLENTOPHY cpeay Cho-
COGHbI BbI3bIBaTb B HEN M3MEHEHWS, COOTBETCTBYHO-
LMe AAaHHOMY KOHKPETHOMY OObEKTY.

Tak, Ha BOAOMPOBOHYO BOAY MOryT ObITb NepeHe-
CeHbl CBOMCTBA NeCTMUMAOB, BUONIOrMYECKN aKTUB-
HbIX BELLLECTB MU MPOYMX KOMMOHEHTOB A5 MoCaeny-
toLen obpaboTKM €0 HaCaXKAEHUM CE/IbCKOXO035M-
CTBEHHbIX KY/IbTYP B3aMeH XMMMNYECKMX NpernapaTos.
[Moka3aHa 3pPeKTUBHOCTb TakKMUX 06paboToK B Ppop-
Me NOJIMBOB M OMPbICKMBAHUI C MOJTyYEHNEM pe3y/ib-
TaTOB, HEPEAKO NPEBOCXOAALLMX MOJTYHEHHbIE C NPU-
MEHEHMEM OPUrMHAIOB, MPUMEHSEMbIX B Ka4ecTBe
MaTpUL, (MICTOYHMKOB CNEKTPOB 3/IEKTPOMArHUTHbIX
4acToT) No 3pHEKTUBHOCTM, a STOT MO3BOJISET 3HA-
YNTENBbHO CHU3UTb BHOCUMBbIE [103bl MW NOJIHOCTLIO
3aMeHUTb NPUMEHSIEMblE XMMMNYECKME BeLLecTBa MX
YaCTOTHbIMM MpernapaTaMn Kak B chepe CesIbCKOXO-
39MCTBEHHOIO NMPOM3BOACTBA, TaK M B MHbIX HaMNpaBs-
NIEHUSIX HapOA,0X03IMCTBEHHON AeATEIbHOCTW.

O6beKTMBHOCTL  ¢deHoMeHa WMHPOPMALIMOHHOMO
nepeHoca n 3¢PeKTUBHOCTb €ro NPUMeHeHUs MHO-
rOKpPaTHO NOATBEPXKAEHbI SKCNEPUMEHTAJIbHbIMM [2,
3, 5]unpomnssoacteeHHbiMK [1,4, 6,7,8,9, 10] pabo-
TaMu B 06/1aCTU pacTeHWeBOACTBA. AnnapaTypHO
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peann3oBaTb WMHGOPMALMOHHbIM MEpPeHOC MO3BO-
NAOT CcaMble pas/inyHble YCTPOMCTBA WM MpucHo-
cobnieHus, parolme BO3MOXKHOCTb HarpaB/IEHHO
BO3J€EMNCTBOBAaTb Ha 00pabaTbiBaeMble OOBLEKTHI
3/IEKTPOMArHMTHbBIM MOJIEM HU3KUX U KpamHe HU3-
KWX YacTOT, HanpuMmep, B AManasoHe BosH LLlymaHa
WA B BUAMMOM YacTM cneKTpa (CBET € pas/IMyHbIMU
OJIMHaMK BoAH). LleneBble o6bekTbl o6pabaTbiBa-
HOTCS C NPUMEHEHNEM NPOMEXKYTOUHbIX HOCUTENEN,
B CTPYKTYPY KOTOPbIX BHOCUTCS COOTBETCTBYHOLLLAS
MHPopmMaums B BMAE 3/IEKTPOMArHUTHbLIX CUrHa-
JI0B C Pa3/IM4HbIMUN XapaKTEPUCTUKAMU, CBOMCTBEH-
HbIMM OGBEKTY-MaTpULEe (06bEKTY-A0HOPY). Taku-
MU YCTPOMCTBaMM ABASIOTCS, Hanpumep, CEPUNHO
BbIMyCKaeMble B Hallel CTpaHe M 3a ee pybexkammu
TaK Ha3blBaeMble «aKTUBHblE PEMPUHTEPbI», dJ1EK-
Tpou3MepuTesibHble NPUBOPbI — reHepaTopbl cre-
LlMasIbHbIX CUIHAJI0B, S1a3epHble YKa3KM U CBETOAMU-
OZHble NlaMMbl MKW NaMnbl HakaanBaHmsa. OTanyme
crneumanm3nMpoBaHHbIX YCTPOMCTB COCTOUT B TOM,
YTO OHW MO3BOJIAKOT MOAY/IMPOBaTb NPUHMUMAEMbIN
OT 06beKTa-A0HOPA CUrHa, NpeXxae Yem ToT oyaeT
nepefaH Ha 06bEeKT-aKLEeNTop, YTO AeaeT NnepeHocC
ele 6osiee NPoAYyKTUBHBIM, MOCKOJIbKY 3OPEKTUB-
Hasi UHTEHCUMBHOCTb BOCMPUHMMAEMOIO U3/TyYEHUS
AN15 pasHbIX aKUENTOpOB pa3/iMyHa, Npexae BCero,
B 3aBMCMMOCTU OT (PU3NOSIONMYECKOrO COCTOSIHWUS
BOCMNPUHMMAIOLLIErO OOBbEKTA.

Mcnonb3oBaHMe Nogo6HbIX TEXHOIOTUI NMOMOXKET
KapAMHa/IbHO M3MEHUTb MoAX0Abl, NMPUMEHsIEMbIe
B COBPEMEHHOM arpapHOM CeKTope, CAeNnaTb ero
BbICOKO3()PEKTUBHBIM, peHTabesIbHbIM U 3KOJI0MU-
yecKku 6e3onacHbIM [8, 10].

MaTepuanbl U MeTOAbI

MccnepoBaHnst no ycTaHOBAEHUIO 3GPEKTUBHO-
CTU NPUMEHEHUS aKTUBMPOBAHHOWM BOAbl CO CBOM-
CTBaMU OMOJIOTMYECKM aKTMBHbIX BELLECTB Oblau
npoBefieHbl HAMU Ha y4acTKe TEXHMYECKOro copTa
BUHOrpaga braHka B y4eOHO-OMbITHOM XO3AMCTBE
«Kyb6aHb» KybaHCKOro rocyaapCcTBeHHOro arpapHo-
ro yHuBepcuteTa. HekopHeBble 06pabOTKM KYCTOB
ocywiecTeasAmn no ¢pasam Beretaymm: B ¢asy pocTa
no6eros 1 COLBETUI, HAKAHYHE LBETEHMS BUHOTpa-
[a, B Hayasie pocTa Arof, U Co3peBaHns aroj, BUHO-
rpaga [9, 10].

Bbinn ncnbiTaHbl cneayoLve BapuaHTbl HEKOpHe-
BbIX 06pPabOTOK KYyCTOB:

e BOAA (KOHTpPO/Ib);

¢ 0,1% pacTBop npenapaTta «PoCcToK»;



Receipt of planting material and increasing of grape yield through the use of low-intensity electromagnetic field

BJIST

¢ 0,1% pacTBop NpenapaTa «KpeMHun»;

e aKTMBUPOBaHHas BoAa CO CBOMCTBAMM MpenapaTa
«PocToK»;

* aKTMBMPOBAHHasA BOAA CO CBOMCTBaMM npenapaTa
«KpeMHuin.

B kauecTBe 06beKTa UccaeoBaHUIM UCMOIb30BaIN
O/1HOI/1a3KOBbIE€ YEPEHKMU, 3arO0TOBJIEHHbIE U3 HMK-
Hel 30Hbl BbI3peBLUMX noberoB. [1o Hayana onbl-
Ta YEpEHKU XPaHWIN B XOJI0AMNABHON KaMepe npu
TemnepaTtype +2C. V3yyeHue pereHepalMOHHbIX
CBOWCTB YepPEHKOB NPOBOAUIN NO METOAMKE, pa3pa-
6oTanHou .11, Paguesckum [11].

BecHon 4epeHKW Hape3anun Ha Tpebyemyto AJINHY
1 cBa3biBasn B NMy4dkn no 40 wT. lNocne 24-4yacoBo-
ro BbIMauMBaHWs B BOAE MO OJHOMY My4Ky YepeH-
KOB ObI/10 3a/10)KEHO 8 BapMaHTOB OMbITOB OMMUCaH-
HOro 3KCNePUMEHTA B 4-X MOBTOPHOCTAX KaXKAbIM.
YepeHKM KOHTPOJIbHOro BapuaHTa OblM nomelule-
Hbl HWXKHMMM KOHLLAMK B 06bIYHYO BoAy. anTens-
HOCTb 06paboTKM BO BCeX BapuaHTax — 24 vaca.
TonwmHa cnos XXMAKOCTU COCTaB/IS/1a OKOJ10 5 cMm.

Mocne 06paboTKM BCe YepEHKM MOMELLLAIN Ha YKope-
HeHMe B M1aCTUKOBbIE cocyAbl ¢ Boaown, no 10 yepeH-
KOB B Kakapln cocy,. NoBTOpHOCTb onbiTa 4-X KpaT-
Hag. [nsa ynobcTBa NpoBeAeHUsl y4ETa BCe YEePEHKM
6b111 NpoHyMepoBaHbl. C1oM BoAbl B TeYEHME BCETO
onbITa NOALEPXKMBAJIM HA YPOBHE OKOJI0 3 CM.

Bbinn ncnbiTaHbl cneaytolime BapuaHTbl 06paboT-
KM YePEHKOB:

1. KOHTPO/b;

2. VHOO/IMNYKCYCHas KUC0Ta;

3. nasep (1:1);

4. nasep (1:1) = TpaHcodep (7 en.);
5. TpaHcoep (7 eq.) = nasep (1:1);
6. TpaHcoep O;

7. TpaHcdep 3;

8. TpaHcdep 7;

9. TpaHchep 10;

10. TpaHcdep 0-10 (war no 0,5).

AKTVMBUPOBaHHYIO BOZy CO CBOMCTBaMM UCMbITbIBA-
€MbIX BMOJIOrMYECKM aKTUBHbIX BELLLECTB rOTOBU/IN
C UCNO/Ib30BaHMEM MaTpPULL 3TUX BELLLECTB B HATUB-
Holl ¢popMe (3aBOACKME OPUTMHANbLI MpPenapaTos)
rnocpeacTBOM MPUOOPHOro BO3AENCTBUS 4Yepe3s
HUX Ha HOocUTeslb. B KayecTBe KpUTEPUEB OLLEHKMU
3O PEKTUBHOCTM UCMbITLIBAEMbIX BapUAHTOB Ofbl-
Ta MCNOb30BaJIM MOJIyYeHHbIe AaHHblE MO KOpHe-
1 Nnoberoobpa3oBaHMIO YEPEHKOB, a TaKXe Mo ypo-
»KalHOCTW BUHOrpaaa (T/ra), cpeaHen Macce rpos-
A (r), caxapmcTocTu coka arog, (r/100 cm3).

PesynbtaThl M 06CY)XKAeHUe

Ha ocHOBaHWMM MHOrOJIETHUX WCCIEA0BaHUI OblLIO
MOKasaHO B/MSIHME HEKOPHEBbIX OOPabOTOK KyCTOB
0,1%-HbIMM pacTBOpaMM BUOSIOTMYECKM aKTUBHBIX
BELLECTB M aKTMBUPOBAHHOM BOJIOM CO CBOMCTBaMM
[JaHHbIX MPenapaToB Ha MOBbILLEHNE YPOXAMHOCTU
BMHOIPaHbIX HACaXAEHMNIN U Ka4eCTBEHHbIE MOKa3aTe-
NN ypoXkas copTa braHKka no cpaBHEHUIO C KOHTPOJIEM.

Huyke npuBeneHbl cpefiHMe [OaHHble 3a Mepuof,
nccaeaoBaHus.

Mo BapmaHTaM oOMblTa YPOXKAMHOCTb B CPeAHEM
C O[HOro reKTapa 3a nepmos, UccaeoBaHuil cocTa-
BMUA, T:

e BOAa (KOHTposb) — 8,3;

e 0,1%-HbIN pacTBOp nNpenapaTta «Poctok» — 10,2;

e 0,1%-HbIlN pacTBOp NpenapaTa
«KpeMHuin» — 10,6;

e aKTUBMPOBaHHasl BOJa CO CBOMCTBaMMU npenapaTta
«PocTok» — 11,7;

e aKTMBMPOBaHHas BoJa CO CBOMCTBaMM npenapaTa
«KpeMHuim» — 12,6.

1o OTHOLLEHUIO K KOHTPOJ1KO 3TO COCTaBMN0,%:
e BoAa (koHTposb) — 100;

¢ 0,1% pacTBop npenapaTa «PocTok» — 123,6;

¢ 0,1% pacTtBop npenapaTta «KpeMHuin» — 127,8;

e AKTUBMPOBaHHas BOJa CO CBOMCTBaMMU MpenapaTta
«PocTok» — 141,8;

* aKTMBMPOBAHHas BOAA CO CBOMCTBaMM NpenapaTa
«KpemMHuin» — 152,9.
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Tak)ke M3y4YeHO BJ/INSIHME HEKOPHEBbLIX 00pPaboToK
BMHOIPaAHbIX KYCTOB YKa3aHHbIMW MpenapaTamMu
B Pa3/IMYHbIX BapMaHTax OMbITOB Ha YyBeJIMYEHUE
cpefiHen Macchbl rposau, I

e BOAa (KOHTposb) — 82,9;
e 0,1%-HbI pacTBOp npenapata «Poctok» — 102,4;

e 0,1%-HbIl1 pacTBOp NpenapaTa
«KpeMHuin» — 80,8;

e aKTUBMPOBaHHasl BOJa CO CBOMCTBaMU npenapaTta
«Poctok» — 117,4;

* aKTMBUPOBaHHas BoJa CO CBOMCTBaMM npenapaTa
«KpeMHuin» — 88,0.

Hanbosblias no BapraHTaM onbiTa cpeaHsas mMacca
rpo3amv BMHorpaaa copta bnaHka okasanack B Bapu-
aHTe, rae HeKOpHeBble 06PabOTKM KYCTOB MPOBO-
AN aKTUBMPOBAHHOM BOAOM CO CBOMCTBAMM Mpe-
napata «PocTok» 1 coctaBuna 128,4 r unun 141,6%
K KOHTPOJIIO.

V3yyeHO BAMSHME HEKOPHEBLIX 06PAabOTOK KyCTOB
copTa braHKa Ha caxapuUCTOCTb COKa sirof, BUHOrpa-

Aa rno BapnaHTaM ofblTa.

Mo BapuaHTaM OrMbiTa CaxapuCTOCTb COCTaBMAA,
r/100 cm3:

e BoAa (KOHTposb) — 24,3;

¢ 0,1% pactBop npenapaTta «PocTok» — 23,5;
¢ 0,1% pactBop npenapaTa «KpemMHum» — 25,1;

® aKTMBUPOBaHHasA BOJa CO cBoMCcTBaMU npenaparta
«PocTok» — 24,6;

* aKTMBMPOBAHHas BOAA CO CBOMCTBaMM
«KpeMHua» — 24,5.

Mo OTHOLUEHMIO K KOHTPOJIHO 3TO COCTaBUI0, %:
e Boga (koHTposb) — 100,0;

e 0,1% pactBop npenapaTta «PocTok» — 96,7;

¢ 0,1% pacTBop npenapata «KpemHum» — 103,3;

e aKTMBMPOBaHHas BOJa CO CBOMCTBAaMM npenapara
«PocTtok» — 101,2;

e aKTMBMPOBaHHas BOJa CO CBOMCTBaMU npenapaTa
«KpeMnuin» — 100,8.

lMoKa3aHo, YTO Ha CaxapuUCTOCTb COKa Arof, BUHO-
rpaga copta buaHka HekopHeBble 00paboTKM
KyCTOB OMO/IOrMYECKN aKTMBHbIMU BeLLEecTBaMu
M UX MHOOPMALIMOHHBIMWN KOMUSIMU OKa3a/IM He3Ha-
yuTesIbHOE BAUSHME.

Pe3ynbraThbl KOpHe- 1 No6eroobpa3oBaHUs NO KaXK-
[OMY 13 BapUaHTOB OMbITa NOKa3aHbl B Tabsmuax 1
n2.

Tabamua 1 — Mob6eroo6pasoBaHue (4,015 YHEPEHKOB C pacNyCTUBLUMMUCA Ia3kaMu, % / A/iMHa no6eros, cM)

Pesynstat no onbity (%/cMm.):
[MokasaTesib 3 4
% cM % cM % cM % ‘ cM % cM
CpepgHee no Bapuantam | 350 | 11,11 | 27,5 | 10,13 | 65,0 4,72 80,0 7,60 75,0 8,05
Pesynbrat no onbiTy (%/cMm.):
[MokasaTesib 8 9
% cM % cM % CcM % ‘ CM % cM
CpepgHee no BapuaHTam | 65,0 8,00 70,0 7,62 80,0 8,23 67,5 9,81 50,0 8,32

Tabnuua 2 — YKopeHAeMOoCTb (0,019 YKOPEHUBLLUXCA YePEHKOB,% / cpeHee KOJIMYeCTBO KOPHeN
Ha YepeHKe, LUT.)

PesynibTat no onbITy (%/1WT.):
lMokasaTenb 3 4
% wT % wT % wT % ‘ wT % wT
CpenHee no BapuaHTam | 5,00 1,50 20,0 4,80 20,0 3,00 40,0 5,91 27,5 413
Pesynbrtat no onbiTy (%/cMm.):
MNMokasaTesb 8 9
% wT % wT % T % wT % wT
CpenHee no BapuaHTam | 17,5 6,88 27,5 4,63 47,5 6,21 42,5 3,28 10,0 3,00
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BbIBO,D,bI n npeaaoXxeHuns

B xoae npoBefeHHbIX HaMKU UCCeA0BaHUIA Bbl10
YCTaHOBJIEHO, YTO BOAA, aKTUBMPOBAHHAsA MyTeM
00pabOTKM  HM3KOYACTOTHbLIM  3/IEKTPOMArHUT-
HbIM MOJIEM C MOAY/IMPYEMbIMU XapaKTepUCTUKa-
MW CBOMCTB OpPUrMHasbHbIX NpernapaToB 61os10rm-
YeCKM aKTMBHbIX BELLECTB, NpMobpeTaeT CBOMCTBA
npenapaToB-mMaTpuL, a eé BO3AENCTBUE HA YKOpe-
HsieMble YepeHKM 1 BUHOIpaaHOe pacTeHMe No CBO-
e 3bbEeKTUBHOCTU MPEBOCXOAUT pPe3y/ibTaThbl,
noslydeHHble Npu 06paboTKax pacTBoOpamMu Opu-
rMHasIbHbIX MpenapaToB 6M0JIOMMYECKM aKTUBHbIX
BeLlecTB 6osiee yeM B 1,3 paza. [pu 3TOM, B aKTU-
BMPOBaHHOW BOJE HET HM OJHOM MOJIEKY/Ibl XUMU-
YeCKMX MnpenapaToB, MCMOJ/Ib30BaBLUMXCS B Kaue-
CTBE MaTpuUL, T. €. NPUPOCT KOJIMYECTBEHHbIX MOKa-
3aTesiei 6bI1 NoJsTlyYeH UCKAKUYMTENBHO Bharogaps
3¢dekTy MHIOPMaALMOHHOIO nepeHoca. PakTuye-
CKM Mbl 3aMUCbIiBaEM B CTPYKTYPY BOAbl CBOMCTBA
npenapaToB UCMbITbIBaeMbIX GUOJIOrMYECKM aKTUB-
HbiX BellecTB. OCHOBbIBAsICb Ha pe3y/sibTaTax Npo-
BeZlEeHHbIX MCCNeA0BaHUIA, MOXKHO 3aKJKUUTb, YTO
npumMeHeHne deHomMeHa MHDOPMALIMOHHOIO nepe-
HOCa XMMMYECKUX MNPenapaToB Ha MPOMEXKYTOou-
Hble HOCUTE/IN C LEeNbio BO3AENCTBMA Ha Guosio-
rmyeckme o6beKTbl M Ba3MPYHOLLLEMCS Ha HEM Tex-
HOJIOTMK B BMHOIPadapCTBE MMEET 3HAaUYUTE/IbHbIE
NnepcneKkTmMBbl U TpebyeT AasibHEMLLEro pa3BUTUS
M COBEPLUEHCTBOBAHMUS.
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CeepeHus 06 aBTOpax

PapueBckuin lMeTtp lMaHTeneeBny, KaHAMAAT CE/IbCKOXO3AMCTBEHHbIX HayK, npodeccop Kadeapbl BUHO-
rpagapcTia, goueHT BAK, KybaHCKMiM rocyaapCTBEHHbIN arpapHbln YHUBEPCUTET nMeHn W. T. TpybunmHa,
KpacHopap, Poccuiickas ®epepaups.

O6nacTb Hay4YHbIX MHTEPECOB: BUHOIPaaapCcTBO, MMTOMHMKOBOACTBO; NPUMEHEHUE PU3NYECKUX PaKTo-
POB MaJibiX U CBEPXMasiblIX MUHTEHCMBHOCTEN U [103 B CEJIbCKOM XO3SMCTBE.

MaTy3ok Hukonait BacunbeBuy, JOKTOP CENbCKOXO3AMCTBEHHbIX HayK, npodeccop Kadeapbl BUHOrpa-
napcTBa, npodeccop BAK, KybaHCKUIM rocyaapCTBEHHbIN arpapHbIi YHUBepcuTeT uMenn V. T. TpybunmHa,
KpacHopap, Poccuiickas ®epepaums.
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POB MaJibIX M CBEPXMaJIbIX MHTEHCUBHOCTEN U 403 B CE/IbCKOM XO35ICTBE.
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This article provides information on the effective cleaning of dusty air on dust collectors, depending on the
processing of raw cotton of different classes, as well as industrial grade. Analytical and experimental studies
have been carried out to improve the cleaning effect of a dust collector of the type of a SS by changing the
slope of the incidence of the incoming pipeline. The value of the angle of inclination in the walking pipeline
with the minimum concentration of dust emerging from the dust collector.
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Introduction

It is known that at present time the principle part of
a volume production in Uzbekistan is cotton clean-
ing industry. Nowadays, the cotton cleaning factories
face the problem of raising the standards of manufac-
tured products. In order to solve this problem innova-
tive equipment and technology for cotton processing
have been installed at companies of cotton industry.

A great attention is paid to a law of “Preservation of
atmosphere” adopted in December, 29 in 1996 and
a work of the first president concerning ecological
problems in fast terms and progress guarantee, air
pollution, ecological problems in our republic world
financial-economic crisis in the book “Solutions, ways
and measures in terms of Uzbekistan, modernization
of technological and technique reprocessing and sup-
porting the small business subjectivities financially [1].

In recent years despite the fact that vortex dust col-
lectors (VZP) way out from manufactures of cot-
ton cleaning industry, they remain more effective in
cleaning air than other dust collectors. The reason
for getting out of production is that after a certain
period of time the clogs are formed in it. To find out
the cause of that the practical research of dust col-
lectors were conducted [2].

Method

To emission dust from the center of transforming
dust collectors as a result of air rotary in mount-
ing locator are passed from used dry collectors
mechanically.

Dust locator mounting might be cylindrical, cylindri-
cal-mounting, or mounting in shape. Dust air gets
into dust locator through the pipe with the speed
of 14-18 m/s and it moves along the inner part
of round moving. From the center of transforming
power the dust particles pushed out to the inner
part, storage dust is gathered then it goes into dust
pipe and goes out to dust bunker, [3], [4].

Having spun airflow loses the speed to the 2,5-
3 m/s, goes into inner part and is thrown out by
means of upper aperture. Usually dust collected in
the bunkers of dust collectors is taken away by a
SCrew conveyor.

There are several differences between dust waste
produced by cotton cleaning industry and other
industrial manufactures, for example fiber impurity
tackiness, size dimension, amount of reeling degree
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and others. Consequently, it is complicated to con-
duct research of dust collectors used in cotton
cleaning factories.

It is known that besides organic and mineral impuri-
ties there are fiber impurities in air composition W
entering the dust collectors (Figure 1)

here, W =W, +W,

W, - a number of impurities taken from dust col-
lectors, kg.

W,=C +C,+B, (1)

here, C, - a number of organic impurities taken from
foreign matters composition, kg.
C, - a number of mineral impurities taken from
foreign matters composition, kg.
B, - a number of fiber impurities taken from
foreign matters composition, kg.
W, - a number of air impurities cleaned in dust

collectors, kg.
W,=C/+C,+B (2)

here, C; - a number of organic impurities cleaned
in dust collectors of air composition, kg.
C), - a number of mineral impurities cleaned
in dust collectors of air composition, kg.
B’ - a number of fiber impurities cleaned in dust

o

collectors of air composition, air.

‘W:

"W,

Figure 1 — Movement of entering and going out of
dust collectors
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There are several ways of determining concentration
of dust going into atmosphere from cotton cleaning
manufacture (color metric, netelometric, titrometric,
indicative optic, electro also standards or geometric
and others); the most convenient and popular is a
standard method. [5], [6].

Its working principle is that it transmits certain
amounts of dusted air through a filter with before-
hand measured weight. After transmitting the air fil-
ter's weight is measured one more time. The differ-
ence of filter's weight (mg) by means of filter moving
air’s ratio with measured of going out concentration
to atmosphere hove determined. This dimension is
measured in mg/m3.

To take samples the filter AFA has been chosen. This
filter also successfully catches the tiniest particles
of dust, also aerodynamic resistance is small, that
allows a big volume of air transition up to 100g/
min. Besides that, AFA filter pushes the moisture
from itself. A volume of air going through the filter
is measured by rotameter, rheometer or Migunov’s
aspirator.

Figure 2 — The general appearance of rheometer

There are cork section in rotameter a volume of pass-
ing air is measured by this device concerning to cork
section’s height. Migunov’s aspirator consists of four
little rotameters and a pump and is a comfortable
device to be used to measure dust concentration in
conditions of factories.

Rotameter device has four diaphragm (figure 3)
absorbing the air and giving change opportunity.
Each rotameter has its own registration certificate.

Jointly with  “Preservation of atmosphere
environment” committee a practical research
was carried out to measure dust going out into
atmosphere from “Korosuv” cotton cleaning
factory. [4].

General view of setting the system to determine
dust concentration is shown on picture 3.

\

Figure 3 — Scheme for determination of dust
concentration of a device.
1 — reometre; 2 — branch pipe;
3 — air absorbing pipe, 4 — SS-6 dust locator

Token AFA weight was measured in advance in side
of filter branch (1) pipe we install evenly and fix
thoroughly. Than one and of filter branch by means
of hose is fixed air section-valve (3), on another
end of filter branch by means of hose is fixed a
rheometer (1) (Figure 2). After preparing a device
for practice suitability then, it is fixed on the dust
locator SS-6 (4) taking accounts of its safety. Bang
out from dust locator to atmosphere the tube is
mounted vertically, seconds counter and rheometer
are switched simultaneously and worked for 5
minutes. After stoppage both ones AFA filter is taken
from inside of branch pipe, it is put in four formatted
sack not to pour out the dust [7], [8].
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Filter is measured on analytical scales and weight is
written. If we note format weight g1 and than g2, a
volume of air is going through by means of filterV, in
this case its air concentration is found the following:

C:M 3)

, mg/m’
In order to find a measure of absorbing air by means
of filter coefficient £ =0,91 a duration of practice
has absorbed for a minute, and multiplying of air vol-
ume is measured with ratio of 1000 to then (t):
-T )
V=k'Q—, m’ / min
1000
It is known, Q |/min, t-minutes. To convert this
dimensions m? it is divided into 1000 quantity. Unit-
ed (3) and (4) formulas, it is written the following:
- -1000
C:(gz g1) . mg (5)
O-T-k
Having known the speed of air flow going into dust col-
lectors, mass of dust particles and what wear it is, when
the particles rub strongly we were able to say articles
separation. Therefore, it was necessary to study practi-
cal aspect of trajectory and this problem has researched.

(4)

There were researched the practical and theoretical
experiences to study the cleaning efficiency in two
types of VZP-1200 and SS-6 of dust collectors in
case of delay of amount of dust impurities in dust col-
lectors, according to this connection the place of ced-
nus of pneumotransport pipe produced from “Metan”
cotton cleaning manufacture unscrewing the bolt the
pipes home token off. After that the principle wire
which is done from screen with blue measures of 2x2

mm woven like baggy installment placing inside of
pipe pneumotransport pipes were refastened.

The surface of pneumotransport pipes with the fol-
lowing help is determined

z-d?
= m? (6)
/ 4
here: d — the inner diameter of pneumotransport pipe

is 420 mm.

The baggy screen’s length in the large particle impu-
rities have chosen.

The diameter of different screen is also alike of
inner diameter. In chasing the length of serene for
30 minutes taking into accounts maximal volume
of inside release of impurities of 2 m have chosen.
In this case the total air transition of pipe is less to
aerodynamic resistance. The surface of different
serene is expressed by formula

fo, =h-m-d W (7)

here: h — the length of serene varieties of 2 m
Results

Turning the pitch of air going into dust locator using
the laforatory the air conductivity was 10 I/min bay
means of determination of fiber AFA weight the dust

concentration has been researched [9], [10].

As it shown in table if the entering air relatively to axis
pitch corneris & =20° the dust concentration is low.

Table 1 — Inclined relation of dust concentration of air pipe

e | Tesorof| Thedonng | Tine| e | Akt | AFAharatr | COnCtr
experiments EllEh s pipe degrees | min | air, Q, I/min experlggnt,gl expen:znt, gl, dust C mg/m3
SS-6 10 5 10 1,221 12,596 250,0
1 SS-6 20 5 10 1,315 8,140 150,0
SS-6 30 5 10 1,021 10,121 200,0
SS-6 10 5 10 1,003 11,923 240
2 SS-6 20 5 10 1,215 6,129 108,0
SS-6 30 5 10 1,321 9,966 190,0
SS-6 10 5 10 1,256 11,129 217,0
3 SS-6 20 5 10 1,315 6,002 103,0
SS-6 30 5 10 1,098 6,012 180,0
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Figure 4 — Change of dust concentration
1 — declined corner o =10°,
2 — declined corner a =20°,
3 — declined corner o =30°

The concentration relation relatively to axis of air
pipe going into dust locator.

Discussion

Relatively to horizontal axis of a =20° air pipe of
dust locator which is going out from fiber condens-
er of “Korasuv” cotton cleaning manufacture turning
to under corner for production analyzed in picture 4.
In Figure 1 there were shown the inclined connection
of entering air concentration of pipe position stated.

Conclusions

In collusion we should say that the entering air into air
collectors relatively to norizont, where o = 200’ dust
concentration which is going out relatively got increase
till 40-60% , this principal cause was proved in practi-
cal researches, the number of dust vocation of parti-
cles is increased and as a result wear of locator barrier
of dust particles has increased. This state of particle’s
speed tall and separate from air flow nowadays with
the aim of separation of fiber impurities in cleaning
process of dust collectors is not paid attention.
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