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Abstract: the surface properties of aliphatic amines synthesized on the
basis of fat and oil production wastes have been investigated. For their
solutions, the CMC values were determined in the temperature range
10—45°C. According to the data obtained, the values of equilibrium
adsorption at research temperatures, which have values at CMC,
which is approximately 1.68-10-2 mol/cm’, have been calculated.
Therefore, for the flotation of sylvinite ores with a mass content of the
main required component of more than 20%, the required amount of
this amine is more than 10 g per ton of ore (this amount is calculated
using the CMC value). As shown by the research results, the optimal
temperature for extracting KCl from model solutions using the
developed amine fluctuates in the temperature range 22 <35°C. It was
found that at 30°C the CMC value is 145 mg / I, and at 35; 40 and
45 °C the values of this indicator are 201, 342 and 376 mg / L.
Keywords: aliphatic amine, critical micelle concentration, Kraft point,
flotation, collector, surfactant, conductometry, surface tension.



W3YUEHUE MOBEPXHOCTHO-AKTUBHBIX CBOVICTB
AIMOATUYECKOI'O AMUHA, CUHTE3UPOBAHHBIX HA
OCHOBE 0TXOA0B MACJIO)KHUPOBOI'O ITPOU3BOACTBA
Byxopos IIL.B.!, Dmmeros U.J1.>, Amnzos B.3.°
(Pecny0Jinka Y30eKuCTaH)

'Byxopoe Ilyxpam Bypuesuu - Kanouoam xuMueckux Hayk, 0oyexm,
Kagheopa obwelt xumuu,

TawkenmcKull XuMUKO-mexXHON0SUYECKULL UHCIMUMY I,
“Duwmemos Ussam Jycumbamosuy - OOKMOp mexHuueckux Hayx,
npocgheccop, 3asedyrowuil 1abopamopueli;

I A0uz06 Bobupoicon 3amuposut - JOKmMop mexHuueckux Hayk,
8e0YUULL HAYYHBIU COMPYOHUK,
abopamopusi KOAIOUOHOU XUMUU,

Hncmumym obweti u HeopeaHuyecko Xumuu
Axademuu nayk Pecnyboauku Y36exkucmat,

2. Tawxenm, Pecnyboauka Y36exucman

Annomayusn: uccnedo8ambvl NOBEPXHOCMHbLE ceolicmea
anupamuyeckux amuHo8, CUHME3UPOBAHHBLIX HA OCHOBE OMX0008
MACROAHCUPOBO2O NpOU3B00Cmed. s ux pacmeopos onpeoeieHvl
snauenuss KKM ¢ unmepsane memnepamyp 10-45°C. Ilo nonyuenuvim
OAHHBbIM ~ pPACCHUMAHbL  3HAYEHUsL PABHOBECHOU adcopbyuu npu
memnepamypax uccieoosanuti, umerwwue sHavenus npu KKM,
xomopas cocmasnsiem npumepro 1,68-107 monv/cm’. Credosamensho,
0Nl hromayuu CUIbBUHUMOBLIX PYO C MACCOBLIM COOECPHCAHUEM
OCHOBHO20 HeobXx00umMo2o Komnoneuma oOonee 20% neobxooumoe
KOIUYeCmeo 0aHHO20 amuna cocmasisem oonee 10 e Ha MouHY pyobl
(OanHOe Koauuecmao paccuumaHo ¢ Ucnoavsosaruem 3naverui KKM).
Kax  noxasanu  pezynomamsl  ucciedo8anui,  ONMUMANbHA
memnepamypa uzenevenusi KCI uz MmooenbHbix pacmeopos ¢
UCNONBL30BAHUEM PA3PAOOMAHHO20 AMUHA KOJleOiemcsi 8 Ouanasome
memnepamyp 22<35°C. Ycmanoeneno, umo npu 30°C 3nauenue KKM
cocmasnsiem 145 me/n, a npu 35; 40 u 45°C 3unauenus 3moeo
nokazamens cocmasasiom 201, 342 u 376 me/n.



Kniwwueevle  cnosa:  anugpamuueckuii  amuH, Kpumuieckas
KOHYyeumpayusi muyennooopazosanus, mouka Kpagpma, promayus,
cooupamernvw, [1AB, kondykmomempusl, Nn08EPXHOCMHOE HAMANCEHUE.

Early works reported on the synthesis of aliphatic amines based on
oil and fat production waste. [1]. The study of the composition of these
amines showed that this product is a mixture consisting mainly of
saturated amines with more that 17 carbon atoms. The study of some
colloidal-chemical characteristics of this raw material predetermines
the possibility of their use as a cationic collector of mineral ores.
Therefore, this work presents the results of studying the surface
characteristics of the synthesized mixture of aliphatic amines (AA) and
its flotation activity in relation to KCI.

The flotation activity of amines is indirectly characterized by the
amount of adsorption of their molecules on mineral crystals and the
turbidity of its aqueous solution, which depends on the solubility, as
well as the critical micelle concentration (CMC).

In aqueous solutions of aliphatic amines at very low
concentrations corresponding to the critical micelle concentration
(CMC), spherical micelles are formed containing from 20 to 100
molecules and characterized by a narrow particle size distribution.
Micelle formation occurs within a certain temperature range for each
surfactant, the most important characteristics of which are the Kraft
point and the cloud point [2].

The Kraft point is the lower temperature limit of micelle
formation of ionic surfactants, in most cases it has values within the
temperature range of 10-20°C. It is known that at low temperatures
of the Kraft point, the solubility of surfactants is insufficient for the
formation of micelles.

The cloud point is the upper temperature limit of micelle
formation, usually having values within the temperature range of 50-
60°C, and at higher temperatures, the system consisting of surfactant
molecules and a solvent loses its stability and stratifies into two
macrophases. It is known that at concentrations below the CMC, the
amount of surfactant is insufficient for the formation of stable
adsorption layers on the surface of minerals, and in the opposite
case, the adsorption layers are characterized by low mobility,
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fragility and instability due to the transition of a micelle from one
form to another (cylindrical, disk-shaped).

With a change in temperature, for solutions of aliphatic amines, a
shift in CMC 1is characteristic, respectively, an urgent task was to
determine this point for the synthesized amines in the temperature
range of 10—45°C.

Currently, there are numerous measurement methods for determining
the CMC, which were determined using the conductometric method and
the maximum pressure method. The conductometric method 1s based on
measuring the concentration dependence of the electrical conductivity
of solutions. Based on the obtained research results, isotherms of
electrical conductivity were constructed, which served as the basis for
establishing the amounts of adsorption of the studied samples of
aliphatic amines at the S: L interface. The electrical conductivity of the
solutions was measured on an FE-30 conductometer (Mettler Toledo).
Aqueous solutions of the amine were prepared using a bidistilate
obtained by distilling the distillate in a quartz apparatus with the
addition of potassium permanganate.

From the original amine solution, 8 solutions with different
concentrations were prepared by successive doubling of the previous
solutions. An initial solution of a colloidal surfactant with a
concentration of 50 g/l in an amount of 25 cm’ was introduced into a
volumetric flask with a volume of 50 cm3, and its volume with the
addition of distilled water was brought to 50 cm3. From the prepared
solution, 25 c¢cm’ of the solution was taken, transferred to a 50 cm’
volumetric flask, brought to 50 cm’ with water, and the remaining
solution was poured into a conductometric cell and the electrical
conductivity was measured. In this sequence, the remaining solutions
were prepared and the values of electrical conductivity were measured.
All solutions (12.5; 6.25; 3.125; 1.5625; 0.78125; 0.39; 0.195 and
0.0975 g/1) were prepared immediately before measurement. After
each dilution and thorough mixing, the contents of the vessel were kept
for 8-10 minutes in a thermostat to establish thermal equilibrium. After
the end of the measurement, the cell and electrodes were thoroughly
washed. To determine the constant of the conductometric cell, a
resistance of 0.1 N was measured. KC1 solution prepared from twice
recrystallized salt sample.



The dependence of the equivalent electrical conductivity on

concentration to CMC obeys the Onsager equation:
= —AVG, (1)

where,  i1s the equivalent electrical conductivity at infinite
dilution; A- constant, depending on temperature, dielectric constant,
viscosity of the medium.

Cell constant k was calculated by the formula:

k= oRy, (2)

where, Ry is the resistance of 0.1 n KCI solution; - specific
conductivity of 0.1 n KCI solution, reference data.

The specific electrical conductivity of solutions (S/m) was
calculated by the formula:

k 3)
R,

where, R, is the resistance of the surfactant solution.

The equivalent electrical conductivity of solutions was calculated as
the ratio of specific electrical conductivity to concentration (dm,cm/g),
where the concentration is expressed in g/dm”.

The obtained data were used to plot the curves of the dependence
= (C), which is shown in Fig. 1.

A break in the slope of the curve at a concentration of 130 mg/l
corresponds to the formation of ionic micelles, i.e. KKM. The
relatively low CMC values are probably associated with the presence
of branched hydrocarbon radicals and double bonds close to the
functional group.

The effect of temperature on the CMC values is investigated. The
temperature was maintained with an accuracy of = 0.05°C using a
water thermostat and controlled by two thermometers. The
measurements were carried out at temperatures of 30, 35, 40 and 45°C.
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Fig. 1. Dependence of the equivalent electrical conductivity of the
synthesized amine solutions at a system temperature of 25°C

In the process of measuring the surface tension, the CMC value was

determined. At 30 ° C, the CMC value is 145 mg/l, and at 35; 40 and
45 °C the values of this indicator are 201; 342 and 376 mg / 1 (Fig. 2).
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Fig. 2. Dependence of the critical concentration of micelle formation
on the temperature of the system
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Fig. 2 clearly shows a minimum in the range of 20-30°C, therefore,
the Kraft point for this substance in aqueous solutions lies in the range
of these temperatures. A similar character of the temperature
dependence of CMC was observed for anion-active [3] and for cation-
active surfactants in [4, 5]. The U-shaped curve with a minimum can
be explained by a change in the structure of water and the nature of
hydration of surface-active ions with a change in temperature [6].
Thus, there is a temperature of =~27°C, which corresponds to the
minimum CMC value. At higher and lower temperatures, a high
concentration of surfactant molecules is required to form micelles.

Numerous existing literature data show that the CMC of one
surfactant, determined by different methods, has different meanings.
Therefore, to verify the above data, the CMC values were calculated
by changing the surface tension of surfactant solutions using a
laboratory stalagmometer ST-2 (maximum pressure method). The
surface tension of solutions was calculated by the formula:

_ P 4)
=5 o

where, and | - surface tension of amine and distilled water,
mN/m; P and P, are the pressure of the bubble when it rushes through
the amine solution and distilled water. The results of determining the
CMC by this method are shown in table. 1.

Table 1. CMC values of aliphatic amine in aqueous solutions at
different temperatures

CMC, mg/l
Method of measurement 20 30 40
conductometric method 156 150 350
maximum pressure method 149 146 339

The detection of a minimum in the CMC region on the isotherms
indicates a mixed composition of the studied surfactants. The obtained
values of surface tension were used to calculate the amount of
adsorption A (mol/m?):

10



A= 1.d (5)

where, R is the universal gas constant; T is the absolute temperature,
K; - activity.

The calculated values of adsorption depending on concentration and
temperature are presented in table. 2.

Table 2. Values of equilibrium surface tension (y), and adsorption (A)
of aqueous solutions of an aliphatic amine at T = 35°C

C, mg/l v, mN/m A, mol/cm’
90 74,6 4,010
110 73,5 5,8-10°
130 68,4 1,04-10”
150 56,7 1,24-10”
170 43,1 1,58-107
200 31,2 1,68-107
250 76,5 1,71-107
300 78,2 1,78-107

As shown in table. 2, with an increase in concentration, the
adsorption values increase and after reaching the CMC it has a stable
value. This character of the dependence is due to the spatial structure
of the surface-active ion and the limiting amount of surfactant particles
adsorbed per unit surface area [7].

The conducted studies of the surface tension of aliphatic amine at
temperatures from 10 to 45 °C in the concentration range from 0.09 to
12.5 g/l made it possible to determine the minimum values of the
critical concentration of micelle formation in the temperature range 25-
30 °C. According to the data obtained, the values of equilibrium
adsorption at research temperatures, which have values at CMC, which
is approximately 1.68-10” mol/cm’, have been calculated.

The nature of the interaction of the collecting reagents with minerals
and the form of their adsorption depend on the state of the mineral
surface and the reagent in the pulp. Sorption phenomena on the surface
of sylvinite minerals, which are heteropolar crystals, have both a
chemical nature and a physical form of adsorption of ions and
molecules [8]. However, in real processes it is impossible to clearly
define the boundary between physical sorption and chemisorption.
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The hydrophobicity of the surface of mineral particles is the
thermodynamic condition for their flotation. Hydrophobization of a
mineral surface is possible when the energy of interaction of water
molecules with each other is greater than their energy of interaction
with the mineral surface.

The results of modern studies using modern instrumentation confirm
that the main forms of sorption of a collector on a mineral surface are:
chemisorptions, the formation of valence-saturated products of a
heterogeneous chemical reaction, and physical sorption of ions and
molecules. At the same time, there are conflicting scientific opinions.
For example, Sutherland and Wark, 1958; Bachmann, 1955; De Bruyn,
1955; Fuerstenau m Fuerstenau, 1956 and others determined that
hydrophobization and flotation of minerals are due to the fixation of
amine ions and vice versa Arbiter other 1943; Heil, 1961 fixing not
ions but molecules.

At the present time, a theory has been created that probably quite
adequately describes the processes of hydrophobization and flotation
of mineral ores [8]. According to which, for the effective flotation of
minerals that do not have natural hydrophobicity, both a chemically
fixed and physically adsorbed collector must be present on the surface.
The absence of one of the forms of sorption of the collector on the
surface will lead to depression of the mineral flotation.

Thus, in order to ensure the maximum recovery of insoluble
impurities into the flotation sludge product, the determining factor is
the choice of the optimal flocculant flow rate at the base flow rate of
the sludge collector.
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Abstract: the article presents the results of studies of the degrees of
hydrophilicity of coal-mineral sorbents based on Navbakhor alkaline
bentonite and various activated carbons. The data obtained show the
possibility of increasing the amount of sorption of organic substances
on bentonite clays by modifying them with coal adsorbents based on
wood chinar and Angren brown coal. The creation of adsorbents with
the necessary technological properties and a dual nature, which are
active in the purification of various technological liquids from organic
and inorganic substances, is ecologically and economically beneficial.
Therefore, it is considered an urgent task for further scientific
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research in this direction to create effective adsorbents based on local
raw materials of the Republic.

Keywords: bentonite, montmorillonite, activation, modification,
hydrophilicity, coal.

AJICOPBIIMOHHBIE CBOMCTBA YIJIEMUHEPAJIBHBIX
AJICOPBEHTOB HA OCHOBE BEHTOHHUTOB
HABBAXOPCKOI'O MECTOPOXJIEHUSA
KOapamesn )K.B.l, boiimaTtoB I/I.M.Z, MamarajineB H.H.3,
J1MeTOB I/I.I[.4, OumioB A.M.’, TneyoaeB C.0.t
(PecnyOsinka Y30eKkucTaH)

"FOnoawes JKypabex Baxpomosuu — cmaxcep-ucciedosameis;
? Botimamos Hemoun Mamamiynosuy — maaduiuii HayuHblil
COOMPYOHUK;

I Mamamanues Hozum Humaorconosuy — mMaaouwiuii HayuHbiil
COOmMpPYOHUK,

Hncmumym obweti u neopeanuyeckou xumuu Axademuu Hayx
Pecnyonuku Y36exucman,

"Duwmemos Hzzam Jycumbamosuy — OOKmop mexuHuveckux Hayx,
npocgeccop, 3asedyrowuil 1abopamopueli,
nabopamopusi KOANOUOHOU XUMUU,

Hucmumym obweii u neopeanuyeckou xumuu Akademuu HayKk
Pecnybnuxu ¥36exucman,

2. Tawkenm;
>Ouunoe Axbapoicon Mamaionyc yenu — mazucmpanm,
Hamaneanckuii undxcenepro-mexnono2udeckuti UHCImumym,

2. Hamanean;

Tneybaes Cadamoun Oneapbaesuy — Xumux,
Axaodemuuecxuii auyei npu Kapaxkainakckom ecocynugepcumenme,
2. Hykyc,

Pecnybnuka ¥36exucmarn

AnHomayusa: 6 cmamve NPUBEOeHbl pe3YIbmamvl UCCAe008AHULL
cmeneHell 2uOpOPUILHOCMU YeAeMUHEPATIbHBIX COPOEHMO8 HA OCHOBe
Hasb6axopckozo WenouHo20 benmonuma u DA3UYHBIX
akmusupogeannvlx  yeneu. Illonyuennvle  OanHble  NOKA3bIBAIOM
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B03MOJCHOCMb  YBEUYEHUS  KOJIUYEeCm8d COpOYuU Op2aHu4ecKux
gewjecme Ha OEHMOHUMOBLIX 2NUHAX, NYymMeM MOOUuPuUKayuu ux
V2ONbHbIMU A0COPOEHMAMU HA OCHO8e Oepesa YuHapvl U AHepHecKo2o
oypoeo  yena.  Cozdanue  adcopbenmog ¢  HeOOXOOUMbIMU
MEXHONO2UHEeCKUMU — CBOUCMEAMU U  OBOUCMBEHHOU  NPUpOOOL,
AKMUBHBIX NPU OUUCHKE DA3TUYHLIX MEXHOIO02UYECKUX HCUOKOCmel
OMm  Op2AHUYECKUX U  HEeOP2AHUYEeCKUX  eeujecms,  s61iemcs
IKOJIO2UHeCKU U OIKOHOMUYECKU 6bl20OHbIM. lloomomy cuumaemcs
aKmyanbHou  3adavel — NpogedeHue  OANbHeUwux  HAy4HbIX
ucciedo8anuil 8 OAHHOM HANPAsieHuu Oisi CO30aHUsl IPHeKmusHvIx
aocopoenmos Ha 0OCHOBe MEeCHHbIX Cbipbesblx pecypcos Pecnybnuku.
Kniueevlie cnoea: Oenmonum, MOHMMOPULIOHUM, AKMUBAYUS,
Mooupuxayus, 2uopoPuIbHOCMS, Y20ilb.

Currently, the development of the world industry dictates the
consumption of sorbents for use in the technological cycle of
production and in the processes of disposal of hazardous waste in
this industry.

The variety of both nature and the amount of adsorbed substances
in the industrial process and the severity of environmental protection
requirements require the creation of highly efficient adsorbents for
cleaning gas and liquid emissions from organic and inorganic
chemical pollutants.

Bentonite clay is a widely used material in the national economy
and i1s a chemically stable sorbent. The sorbent is not toxic to humans
and does not harm the environment. The listed qualities make it
possible to distinguish bentonite among similar materials.

However, bentonite clays, being a highly hydrophilic material,
have disadvantages in the processes of sorption of non-polar organic
substances. Activated carbons as an adsorbent for organic and non-
polar substances are indispensable, firmly entrenched in the
leadership position.

In connection with the above, the creation of adsorbents with dual
characteristics based on bentonite and activated carbons is considered
an urgent task, for the solution of which it is necessary to fully study
the structural features, as well as the conditions for activation and
modification of the original objects of study [1, 2]. The scientific and
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technical literature contains data on the possibility of creating coal-
mineral adsorbents by mixing coal, coal containing raw materials and
natural aluminosilicates [3, 4].

Objects and research methods

In our early works, we reported on the creation of coal-mineral
adsorbents based on acid-activated Navbakhor alkaline bentonite
and activated Angren and charcoal (tree plane), which were
conventionally named CMSPTAC-4 and CMSAAC-4 [5]. Studies of
the adsorption of non-polar adsorbates have been carried out.
benzene and toluene at these facilities.

This paper presents the results of studying the amounts of water
vapor adsorption and changes in the degrees of hydrophilicity of the
developed coal-mineral adsorbents.

The hydrophilic properties of the adsorbents were determined using
a Schottky microcalorimeter. In this case, traditional adsorbents were
used as the working fluid, since water and benzene. For experiments,
the adsorbent samples were first ground using a ball mill, then sieved
through a sieve 0.25 mkm in size, dried at 150 ° C and evacuated using
a McBen-Bakra apparatus for 8 hours to a residual pressure of 10-3 Pa.

Results and their discussion

The processes of water vapor adsorption on UMSAU-4 and
UMSAUCH-4 coal-mineral sorbents were investigated, the results
obtained are shown in Picture-1.

It is known that the rectilinear shape of the isotherm curve of the
ACPT adsorbent indicates the chemical nature of the interaction of the
adsorbent surface with water vapor. The introduction of coal crystals
into montmorillonite results in the hydrophobization of its surface. At
low values of relative pressure, a sharp rise in the adsorption isotherm
is observed for samples CMSPTAC -4 and CMSAAC-4 and reaches
adsorption equilibrium at medium values of relative pressure.
However, as the curves of the diagram show, the sorption activity with
respect to water vapor decreases in comparison with ACPT by more
than 3 times.
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z=mol'kg

Fig. 1. Isotherms of water vapor adsorption on adsorbents: 1)
activated carbon plane tree (ACPT), 2) brown coal (BC-B); 3) coal-
mineral sorbent with plane tree activated carbon (CMSPTAC-4); 4)
coal-mineral sorbent with activated Angren carbon (CMSAAC-4); 5)

acid activated montmorillonite (AAML)

The adsorption isotherms were used to calculate the monolayer
capacity m, the saturation volume as, and the specific surface area of

the adsorbents S (table 1).

Table 1. Structural sorption properties of adsorbents

Monolayer Specific surface Saturation

Sample capacity, area, adsorption,

Am, mol / kg Sm’/g A, mol / kg
AAML 1.22 79.80 10
ACPT 0.52 33.96 0.8
BC-B 0.64 47.70 1.0
CMSPTAC 4 1.20 79.30 2.5
CMSAAC -4 1.15 76.11 3.5

From the data Table 1 that 12% of the total adsorption of water vapor
falls on the capacity of the monolayer, which is about 3.5 mol / kg. The
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CMSPTAC -4 and CMSAAC -4 coal-mineral sorbents based on CFAM
have relatively the same specific surface area (S).

The heat of wetting is one of the main indicators for characterizing
the hydrophilicity of adsorbents. Therefore, the amount of heat of
wetting of the studied objects was investigated. It is known from
numerous literature data that at values of heat of wetting > 1 the
sorbent has a hydrophilic surface, on the contrary, at values B <1 it is
hydrophobic [6].

Consequently, hydrophobic coal sorbents have phility values <1,
and bentonite clays, respectively, >1. As established as a result of
research, the modification of bentonite clay with carbon adsorbents
with subsequent steam activation leads to a decrease in the phility
coefficient by 16 times or more. The results of determining the
coefficient of phility of coal-mineral adsorbents are given in table 2.

Table 2. Hydrophilic properties of coal-mineral adsorbents

Heat of wetting, kDj kg
Sample Phility coefficient
Water Benzol
AAML 95,20 26,44 3,60
ACPT 43,14 73,18 0,59
BC-B 28,03 108,78 0,26
CMSPTAC -4 52,27 110.28 0,24
CMSAAC -4 49,53 114.13 0,22

The data obtained show the possibility of increasing the amount of
sorption of organic substances on bentonite clays by modifying them
with coal adsorbents based on wood chinar and Angren brown coal.
The creation of adsorbents with the necessary technological properties
and a dual nature, which are active in the purification of various
technological liquids from organic and inorganic substances, is
ecologically and economically beneficial. Therefore, it is considered
an urgent task for further scientific research in this direction to create
effective adsorbents based on local raw materials of the Republic.
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Abstract: the article presents the results of research of new mineral
additives on the strength properties of cements. The proposed mineral
additives made it possible to obtain cements without lowering the
grade. Modification of additives involves increasing and increasing
the feedstock and its chemical activity. Modified additives have a
positive effect on the properties and strength of cement.

Thus, it is established that the use of fractional waste from steelmaking
(FWSP), and heat treatment of waste from kaolin enrichment (TWKE)
as modification of additives (MA) leads to energy savings for grinding
cement and reducing the cost of the product. The proposed additive
and methods for preparing additives for cement open up a wide
possibility of recycling industrial waste in the production of cement,
improves the environment in the industrial region, and also stabilizes
the physical and mechanical properties of cement products.

Keywords: cement, mineral additives, clinker, strength.
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IMPOYHOCTH HIEMEHTOB, IOJIYYEHHBIX C JJOBABKOM
HEPEPABOTAHHBIX MUHEPAJIOB
Mupumos T.XK.', Onnmon T.d.%, Illomancypos ®.D.°,
Temupos r.e. (Pecmy0siuka Y30eKkucraH)

"upumos Tyituu JKymaesuy - mnaduiuti Hayunwlii cOmpyOHux,
nabopamopus hocghoprwix yoooperull,
Hncemumym obweti u neopeanuyeckou xumuu AH Pecnyoiuku
Vabexucman;
’Onumos Tormac Papxodosuy — dupekmop,
Aneuepckuii ghunuan
TawkenmcKutl XUMUKO-MEXHOA02UYECKULL UHCIUMY M,
3H10Mchyp08 Do3zunboex Pammox yenu — accucmenm,
Kagheopa MawluH-annapamos NUULe8020 NPOU3B00CMaEa, OCHO8
mexanuky, TawkenmcKkutl XuMuKko-mexHoa02u4eCKuti UHCImumym,
"Temupos F'onub Baxmuép yenu - Maaduiuii HayuHbli COmpyOHUK,
nabopamopus pocghopHvix y0obpeHuti,
HUncemumym obweti u Heopeanuuecxkou xumuu AH Pecnyonuxu
Vs6exucman,
2. Tawxenm, Pecnyonuka ¥Y36exucman

AHHOmMayua: 8 cmamve NPUBOOSMCA Pe3YIbMambl UCCIEO08aAHUL
HOBbIX MUHEPANbHBIX 000AB0K HA NPOYHOCMHbIE CBOUCMBA YEMEHMO8.
Ilpeonacaemvie  munepanvHvle 000a8Ku  OalU  BO3ZMONCHOCHLb
NONYyYeHUss YemeHmos 6e3 nouudcenus mapku.  Moougurayus
000a60K noopazymesaem ygeiuueHue U nogbluleHue UCX00H020 Cblpbs
u ez2o xumuyeckuui axkmusnocm. Moouguyuposannvix 0006asKuU
noJ0JCUmMeNbHOe 6lUsem HA CBOUCMBA U NPOYHOCH YeMeHmA.

Takum obpazom, ycmaHo8ieHo UCNONb308aAHUE PPAKYUOHHBIL OMX00
cmanenyiaguivioz2o npoussoocmea (POCIII), u mepmoodbpabomkou
omxooa oboeawenus kaoauna (TOOK) 6 xauecmee mooupuxayuu
0obasox (M]]) npusooum x 3KOHOMUU IHEPeUU HA NOMOI YeMeHma U
CHUDICeHUuto cebecmoumocmu npooykma. Ilpednacaemvle dobasxka u
Cnocobbl NpueomMosieHUs 000ABOK K YeMeHm)y OMKPbl8aom WupoKyo
B03MONCHOCMb  YMUMUZAYUU — NPOMBIUIEHHBIX — OMX0008 8
npoU3800CmEe YEeMEeHMOo8, Yiyuuiaem 3KON02UI0 6 HPOMBIULIEHHOM
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pecuoHe, a makace cmadunusupyem QuuKo-mexanuiecKue ceoucmaeda
YeMeHmMHOU NPOOYKYUU.

Knioueevie cnoea: yemenm, munepanivhvlie 000a6KuU, KIUHKED,
NPOYHOCMb.

O} dekTuBHBIM CITOCOOOM CHIDKCHHSI CE0ECTOMOCTH IIEMEHTa H
MOBBINICHUSI €r0 KadecTBa SBJSETCS MPUMEHEHHE MHHEPATbHBIX
no6aBok. [IpupoaHpie 106aBKH UCCIEIOBAHBI JOCTATOYHO TIOJHO U UX
NPUMEHEHUE 3a4acTylO CBSI3aHbl HAJIWYMS MPOMBIIUICHHBIX 3aMacoB,
OTIAJEHHOCTH  OT  TPOU3BOJAUTENS  I[EMEHTa, CTaOWJIbBHOCTHU
XUMHYECKOTO COCTaBa U CBOMCTB IMOJIE3HOT0 UCKOMaemoro [1, 2].

Moaudukanusi TPUPOTHOTO CHIPhSI M OTXOJOB IMPOMBIIIJICHHOTO
MPOU3BOJICTBA HAWIYYIIUH MyTh IMOJYy4YEeHHUs J100aBOK C 3apaHee
W3BECTHBIMHU CBOMCTBaMH W oOOecrmedyeHus:  CTAOMIBLHOCTHU
XapaKTEpUCTHUK IEMEHTOB [3-6].

Meroasl monudukanuu no6aBok (MJl) MoryT ObITH pa3IUYHBIMU:
XUMHUYECKas, MEXaHOAKTUBallUs, Tepmuyeckas u T.J. llpu
XUMUYECKON  Moaudukanuu  100aBOK  OCYIIECTBISIETCS  BBIBOJ
HEHYXXHOT'O COCTABJISIIOIIETO KOMIIOHEHTA ChIPhs, T.€. MPOUCXOAUT
obOoraieHue coipbd. Mexanudeckass MoaAudUKaIMsg MoJIpa3yMeBaeT
YBEJIMUYEHUE YACITHHON MOBEPXHOCTH UCXOAHOTO CBIPbSI, YTO O3HAYACT
MOBBIIIEHUE  €r0  XHMHUYECKOM  aKTUBHOCTU.  Tepmuueckoe
MOAU(PUIMPOBAHUE HAUOOJbIIE PACHPOCTPAHEHHBINA CIIOCO0, KOTOPOE
MO3BOJISIET MOJy4YaTh JO0ABKH C YIOPaBIIEMBIMH M CTaJIbHBIMU
nokazatenssMu  kadectBa. CoBMeEIIEHHME  MEXaHOAKTHUBALMU U
TEPMUYECKOTO MOAUPUITUPOBAHUS TaET HAUOOIbIIUN A PEKT.

MuHepalibHble J100aBKH, HauOojee IIMMPOKO TPUMEHSEMbIC B
IIEMEHTHON TPOMBIIUIEHHOCTH, TMPEJACTaBISIOT COOOW  TOPOIBI
MPUPOJHOTO M MCCKYCTBEHHOI'O MPOUCXOXKACHUS, COCTOSIIUE U3
HU3KOOCHOBHBIX CHUJIUKATOB, AJTIOMHUHATOB U (EPPUTOB KaJIbIIHS,
aMmopdHOrOo KpeMHe3emMa U JPYyrHMX BEIIEeCTB, 00JIaJaroIInx
JOCTaTOYHO  3aMETHOM  CAMOCTOSITEJIBHOM  TUIAPABIMYECKOU U
MYIIIOJIaHOBOM aKTUBHOCTHIO (t-KpuTepus uiau kputepusi CThIOICHTA).
[lenbto mpuMeEHEHHs] TaKUX J00AaBOK SBJSETCS 3aMEHa MMH YacTH
IIEMEHTHOTO KJIMHKEpa B COCTABE IIEMEHTa IPHU COXPAaHEHUU WIH
YBEJIMYEHUH MPOYHOCTH IIEMEHTA.
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[TonoxuTtenbHOE BIMSHUE MPUMEHEHUs N00ABOK , MHEPTHBIX IO
OTHOULIEHUIO K BOJIE U HE BCTYMAIOUIUE B XMMHUUECKOE B3aUMOJECICTBIE
B TIPOIECCE THUApPATANH IIEMEHTa, OOBACHSCTCS CTUMYJIUPOBAHUEM
dbopMHUpOBaHMUS YCTOMYMBOW ¥ IJIOTHOW  YIAKOBKA  MAaTPHIIBI
LIEMEHTHON TBepAetoumel cucreMbl. Hambosiee nenmecooOpa3HbIM B
ATOM HAMNpABJICHUU MOTYT OBITh HUCIOJIb30BaHUE MHUHEPATbHBIX
7100aBOK C HAWMEHBIIIMMH pa3MEpPaMH YaCTHII, HAIIPUMEP MPUMEHECHUE
B COCTaBE IIEMEHTOB MUKPOKPEMHE3EMa.

Texuuueckue TpeOOBaHUs, MpEAbSBISEMbIE JJIsi POU3BOJICTBA
MOJIU(UIIMPOBAHHBIX J00ABOK K IIEMEHTY OOIIEU3BECTHBI: yJIEIbHas
noBepxHocTh B mpeaenax 200-500 MZ/KI‘, YTO HAaXOOUTCSI B 00JIacTh
3HA4YEeHUs YICTHHON MOBEPXHOCTH IIEMEHTA; aMOp(Hasi, CTEKI000pa3Has
M YaCTUYHO KPUCTAJUIM30BaHHas CTPyKTypa. Bbicokas ynenbHas
MOBEPXHOCTh T00ABKH M IIEMEHTA HE UCKIIIOYAET CHI)KEHHUSI aKTUBHOCTU
LIEMEHTA MpH JUIUTEIHHOM XpaHeHuu. [1losTomy, akTyansHOM CTaHOBUTCS
3aja4a TMOMCKa Crnocoba CHoCOOCTYIOMIEro JJIUTEIBHOTO XpaHEHUs
TOHKOMOJIOTBIX JOOABOK WJIU IIEMEHTA.

OnnuM U3  cHocoOOB, HaNpaBJICHHBIX HA YCTPaHEHUE HSTOrO
HEJIOCTaTKa MPOU3BOJACTBA M MPUMEHEHUS IIEMEHTA, MOXYT OBITh
JOCTUTHYTa IyTeM MPOW3BOACTBA MHHEpaJIbHOM CcMecu U3
KOMIIOHEHTOB IIMXThI MOMOJIa 1ieMeHTa. J[aHHBI cOCO0 MO3BOJISIET
MOJIy4YaTh LIEMEHTHI IIUPOKOW HOMEHKJIIATYPbl HEMIOCPEICTBEHHO NIEPEN
MCIIOJIb30BAaHUEM 1IEMEHTA P MPOU3BOJICTBE CTPOUTEIILHBIX padOT Ha
00BEKTaxX CTPOUTETHCTBA.

Takum o0pa3oM, HENbI0 JTaHHOW PadOTHI SIBISETCS HCCICIOBAHHE
BIIUSIHUSL MOJM(DUIIMPOBAHHBIX MUHEPAIBHBIX JT00aBOK, MOJYYEHHBIX
nyTeM  MOAU(PUIIMPOBAHMUS  OTXOJIOB  METAJUTypTHMUECKOW |
000raTUTENbHBIX MPOU3BOJICTB, Ha MPOYHOCTHHIC CBOMCTBA 1IEMEHTOB.

JIist uccnenoBaHuid B Ka4eCTBE OOBEKTa OBLIM MPHUHSTHI KIMHKEP
nopmiananemMeHTHein AO “bekabaaieMenT”, (GpakIUOHHBIM OTXOA
cranemnaBswibHoro mnpousBoacTBa (DOCIIIT) ¢ pazmepom uyactuil
MeHee Smm  AO  «Y3meTkoMOMHAT», (IOTAIMOHHBIM  OTXOJ
oOorailieHuss CBUHILIOBO-IMHKOBOM pyabl (CO®) AnManIbIKCKOTO
ropuoMetaiutypruueckoro komouHata (AI'MK) u necuanbie 0TXO/bI
oborarmenus kaonauHa (nanee TOOK). XuMudeckuii coOcTaB HCXOTHBIX
MaTepHuasoB MpUBEIEH B Ta0. 1.
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Tabauya 1. Xumuueckuii cocmag ucxoOHbIX Mamepuaios

Coaep:xanue, mace. %
SiO, | ALO; | Fe;0; | CaO | MgO | SO; | ILILIL )
Kiunakep | 22,48 | 4,08 | 4,03 | 2,02 | 64,07 | 1,32 | 1,04 | 99,04
TOOK 50,62 | 11,97 | 10,54 | 5,56 | 2,21 | 3,20 | 13,35 | 9745
®OCIIIT 18,60 | 5,22 | 20,10 | 41,58 | 12,55 |0,15| 3,05 | 101,25
COd 4575 8,72 | 7,11 | 14,59 | 7,10 | 2,98 | 8,83 95,08

MarepuaJbl

B nepBom ciiydae, Moa(PUIIUPOBAHHYIO JOOABKY MOJIYYalOT MyTeM
cmemBanusa @OCIIII ¢ pasmepom yvactuin, meHee SmMM U COD npu
CICAYIOIIEM COOTHOIICHHH KOMIOHEHTOB (Mac.%): ®OCIIII 25-67;
CO®  33-75. Moaudukanuo  700aBOK  TPOU3BOIMUIN
MEeXaHOAaKTUBalUel B jJabopaTopHoil mapoBoit menbHuile MBJI-1 co
CTaHJIapTHOM 3arpy3KOi METIONINX MIapOB U U3MEIbYAEMOr0 MaTepuaa.
Pa3zmepsl npumenseMbix koMoHeHToB 100aBku (POCIIII ¢ pazmepom
gactuil MeHee SMM 1 CO® B Buje necka ¢paxiuu 0-1 MM) mo3BOJsIET
UX HCHOJb30BaTh HEMOCPEACTBEHHO BBOJOM IIPH MOMOJIE LIEMEHTHOTO
KJIMHKEpa, TUIca U 100aBKU B MenbHUILY. [Ipu 3TOM MexaHOaKTUBALIUS
N00aBKM MPOMCXOAUT BO BpeMsl TOMOJIa IIEMEHTA, YTO IIO3BOJISIET
COKOHOMUTH JHEPrul0 M BPEMEHU Ha TOJYYEHHE TOHKOMOJIOTOU
nob6asku. JloctarouHo Beicokoe conepxkanue SiO, u Fe,O; B oTx0omax
CIIOCOOCTBYET COMOOYHMIIICHUIO CTEHKM MEJIbHMIIBI U IApOB M TEM
caMbIM  sBISieTCS  ()aKTOPOM  TIOBBILIEHHUS  MPOU3BOAUTEIILHOCTH
MMOMOJIBHOTO arperara.

DH3UKO-MEXaHUYECKUE MCIBITaHUS 1IeMEeHTOB mpoBoAsaT nmo ['OCT
310.1-76, 310.3-76, 310.4-81, a MOpPO30CTONKOCTH OINPEACISIOT IO
OzDSt 10060.1-95.

Kak BumHO U3  pe3yiabTaTOB  HUCMOBITAHUW, ONTUMAIbHOE
coaepxxanue M/I B iemente cocraBusaeT 15-25 mac.% (coctaBsl 1-7),
rJe CHIDKEHHE MapKH I[EMEHTOB HE HaOJIoJaeTCa. Y BEIUUYCHUE
koqmyectBa MJ[ Oonee 25% mnpuUBOAUT K TOHMKEHUIO MapKu
nementa (coctaBel 9-11). VBenuuenune konmdyectBa COD no 80
Mac.% B coctaBe M/ Takke NPUBOJUT K CHUKECHUIO MapKH IIEMEHTA
(coctaB 8). Mop030CTOMKOCTh 1IEMEHTOB cocTaByisieT 70-75 IUKIIOB
MOMEPEMEHHOTO 3aMOPAXKUBAHUS U OTTABAHMUSL.
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Bo BropoM ciaywae, wmoaudukanuo J00aBKU  MPOBOAMIIN
TepMooOpaboTKkoi oTxoma oboramieHuss kaonuHa. TOOK sBnsiercs
IPOIYKTOM TepMooOpaborku mpu 650-850 °C mecuanoro orxoja
oOoraiieHrus KaoiauHa AHIPEHCKOTO MecTopoxaeHus. llecuansiid
oTX0J oOorameHus] KaoJMHOB oOpa3yerca mpu (IOTAUOHHOM
oOoraieHny kaoauHOB HAa OO0 «AHIPEH KaOJUHW.

[IposiBieHrEe TUAPABINYECKOW AKTUBHOCTU TIE€CYAHBIM OTXOJ0M
oOoramieHusi KaoJarHa IPU €ro TepMooOpabOTKE CBA3AHO C TEM, YTO B
CTPYKType OTX0Ja OOOTallleHUs KaoJMHA TMPOUCXOIAT (PU3UKO-
XUMUYECKHUE  MPOLIECChl, CIOCOOCTBYIONIME  TOBBIIIEHUIO  HX
TUAPABINYECKON aKTUBHOCTU. KBaplieBble COEAMHEHUS TPETEPIEBAET
M30MOpGHBIE MPEBPAIICHUS U MEPEXOIAT B Oojiee aKTUBHYIO (opMy
KpeMHe3eMa, KOTOpbIe CIOCOOCTBYIOT akTUBHOMY cCBsi3biBaHuio CaO,
BBIJICTSIIOIIETOCS MpPH  THUApPATAllMM  IIEMEHTHBIX MHHEPAJIOB, a
TJIMHUCTBIE MUHEPAJIbl COAEPKAIIMECs] B COCTABE OTX0/1a 00OTalleHHs
KaoJIMHA TPETEPHEBaIOT TaK K€ CTPYKTYpHbIE H3MEHEHHUS, TO €CTh
MPOUCXOJIUT OOE3BOKMBAHUE KAOJMHUTA U TIEPEXOJ] €ro B Ooiiee
aKTUBHYIO (POpPMY — METAKaAOJIMHUT.

N3 nnemeHTOB 1a00paTOPHOTO MOMOJIAa KJIMHKEpA, TUICa U 100aBKOM
TOOK, u3menbueHHBIX A0 yAEIbHONW NOBEpXHOCTH 0KOJ0 300 MZ/KF, B
cootBerctBuM ¢ ['OCT 310-81 ¢dopmyroT 00pas3ipl - MOPU3MBI
pasmepom  40x40x160 MM, KOTOpBIE MOCIE MPOMAPKU WIH yepe3 28
CYTOK TBEpJICHHUSI B BOJE UCIBITHIBAIOT HA IPOYHOCTH MPHU CKATHH.

ITpumepsr BBOAa mo6aBku TOOK ¢ HanOombIeit aKTUBHOCTBIO M
CBOICTBA IIEMEHTOB Ja0OpaTOPHOTO IMOMOJIA B IIAPOBONM METHHHMIIC
MBJI-1 ¢ no6aBkoit TOOK, a Taxke ero cMech C JAPyrdMu HamoOoJjee
pacrpocTpaHeHHBIMA MUHEPAILHBIMU JI00aBKaMH MTPUBE/ICHBI B Ta0I. 1.

Uto 6€3100aBOYHBIN IIEMEHT UMEET MPOYHOCTh MPHU CXKATUM Yepe3
28 cyrok BogHoro TtBepacHus 42,2 MIla u COOTBETCTBYET Mapke
«400». TIIpu ngobaBke TOOK 5-20 wMacc.% NpPOYHOCTHBIC
XapaKTePUCTUKU HE CHUKAIOTCS, @ B HEKOTOPBIX CiTydasx (IpuMepsl 1,
2,5,7,8, 11) noBeimatorcs 10 5%.

OntumanbHoe konmuuecTBO TOOK B cocTaBe 1IEMEHTOB COCTABIISIET
15-20 macc.%. IIpodyHOCTH LIEMEHTOB COOTBETCTBYIOT Mapke «400».
VBenuueHne KoJauMdecTBa JO00AaBKM  HEXKENATeNbHO, TaK  Kak
HaOmrogaeTcss  cHwkeHwe  wmapku  1emeHta. TOOK — mMoxHO
KOMOWHHUPOBATh C JIPYTUMU H3BECTHBIMU J00ABKaMH B YKa3aHHBIX
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npenenax B coctaBe 1eMeHToB. Hampumep, TOOK  moxHO
koMOuHupoBath ¢ 5-10 Macc.% TOIUIMBHBIM 30JIOLLJIAKOM  HIIU
rimexoM. [Ipu coBmectHoM ucnosibzoBanuu TOOK u ®OCIIII gosns
nocyeHero cocrasiset 5-20 macc.%.

Takum  o0Opa3oMm, yCTaHOBIIGHO  IOJIOKHUTEIHHOE  BIIHMSIHHUEC
BBINNICYKA3aHHBIX MOJIU(PUIIMPOBAHHBIX TO00ABOK HA MPOYHOCTHHIC
cBorictBa 1eMeHToB. Mcmons3oBanue ®OCIIII, CO® u TOOK B
kayecTBe M/ MpUBOAUT K YKOHOMHUU PHEPTUU HA MOMOJI LIEMEHTA U
CHIDKEeHUMIO cebectoumocTu 1emeHrta. [Ipennmaraembie go6aBka u
CIOCOOBI MPUTOTOBJICHUS T100aBOK K IIEMEHTY OTKPBIBAIOT HIMPOKYIO
BO3MOKHOCTh  yTWJIH3allMA  NPOMBIIIJICHHBIX  OTXOJOB B
MIPOM3BOJICTBE LIEMEHTOB, YJIYUYIIA€T 3KOJOTHMI0 B MPOMBIIUIEHHOM
peruoHe, a Takxke CTabmIM3upyeT PU3NKO-MEXaHUUYECKHUE CBOMCTBA
LIEMEHTHOM MPOIYKIHH.
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Abstract: the quality of pollen and seed progeny of pine plantations,
growing in conditions of airborne pollution by road transport on the M3
highway, was investigated. It was found that the levels of air and soil
pollution by emissions from vehicles do not lead to obvious violations of
the quality of seed progeny in Scots pine. No significant changes in the
morphology and energy of seed germination were revealed. But the
quality of plant pollen decreases and an increased number of
cytogenetic disturbances is observed in seed progeny of pine.

Keywords: pine, pollen, seeds, vehicles.

BJIMSAHUE BBIBPOCOB ABTOMOBHUJIBHOI'O
TPAHCIIOPTA HA IBJIBIY U CEMEHHOE ITIOTOMCTBO
COCHBI OFBIKHOBEHHOH
Bacuases /I.B. (Poccuiickas @enepainus)

Bacunves /lenuc Braoumuposuy — kanoudam 6uoi02u4ecKux Hayx,
CMapuuti HayyHolll COMpPYOHUK,
Jabopamopust paouonocuu
U IKOMOKCUKOIO2UU CEeNbCKOXO3ANUCNBEHHBIX PACMEHUL,
DedepanvHoe 20cyoapcmeeHHoe 0I00HCeMHOe HaAYUHOe YYpedcOeHue
Bcepoccuiickuil Hayuno-ucciedo8amenbCKkuil UHCmumym paouoiocuu
u azpoakonocuu, 2. OOHUHCK
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AHHOmMauuA: ucciedo8aHo Kauecmeso nulibybl U CEMEHHO20 NOMOMCMBA
COCHOBbIX Hacaxicoenutl, nPOU3PACMAOWux 8 VCIOBUSX
A2POMEXHO2EHHO20 3A2PA3HEHUS ABMOMOOUTbHLIM MPAHCNOPMOM  HA
mpacce M3. Ycmanoeneno, umo yposHu 3acpA3HeHusi 6030yXa u noue
8bIOpOCAMU  ABMOMPAHCNOPMA He HPUBOOSAM K SGHbIM HAPYULEHUAM
Kayecmea ceMenH020 NOMoMCmed y CoCHbl 00bIKHOGeHHOU. He eviasneno
00CMOBEPHBIX USMEHEHUL MOpGONocUU U IHEPUU NPOPACMAHUS CEMSH.
Ho cnuocaemcs  kauecmeo nolibybl pacmenuti u HAOI00AEmcsl
NOBLIWEHHOE HUCIO YUMOLEHEeMU4eCcKUX HAapYyWeHuli y CemMeHHO20
NOMOMCMBA COCHBbI.

Knroueswie cnosa: cocna, nvlivya, cemena, asmomparcnopm.

1. BBegenne. 3eleHblE HAcaXIEHUS M Jeca BIIOJb aBTOTPAcC
OaJaHCHUPYIOT Ta30BbIM COCTAB BO3AyXa U YPOBEHD €T0 3arps3HEHHOCTH,
CHIDKAIOT 1IymMoBOe BoznencTBUe. Ho 3(h(peKTUBHOCTD BBITOIHAEMBIX
MU (PYHKIIUA MOXET CUJIBHO CHHXKAThCSl B pe3yjbTaTe BO3JECHCTBHS
TOKCUYHBIX BBIOPOCOB aBTOMOOWJILHOTO TpaHcmopTa. K Takomy
BO3JICHCTBUIO OCOOEHHO YYBCTBUTEJbHbI XBOWHBIE pAcCTEHHs, a
MOCKOJIBKY OHH YacTO SIBIISIIOTCS BHAAMHU 3IU(]HUKATOpaMH, TO HUX
rubeslb WM YrHETEHUE OKa3blBaeT CYIIECTBEHHBIM A(dPexT Ha
(YHKIMOHUPOBAHUE SKOCUCTEM.

[enpro HacTOsMIEH pabOTHI SBISIACH OLIEHKA BIMSHUS BHIOPOCOB
aBTOTPAHCIIOPTa  HA  PENPOAYKTHUBHYIO byHKIIUIO COCHBI
OOBIKHOBEHHOM.

Marepuanbl u Mmeroabl. HccienoBamnch A€peBbs  COCHBI
oObikHOBeHHOM (Pinus sylvestris L.), mpowuspacrarooiime BAOIb
apromoounsHoit Tpaccel M3 (T). Kontpons (K) Obi1 cobpan B
AKOJIOTHYECKU YyucToM Mecte B 500 MeTpax OT Tpacchl.

[Te1ab11a COCHBI coOupanack B cepeaune mas 1o 10-30 ctpoOusioB ¢
JepeBa, U XpaHuiach B xonoawibHuke. [llumku coOupanu B Hayane
nekadbps 2019 r. Ha kaxaoMm W3 y4acTKOB B MpejiesiaX TOMOTE€HHOTO
npeBocTost codupanu no 20-50 mmumiek ¢ kaxaoro u3 7-10 gepeBbeB
Ha BbIcOTE 1.5-2 MeTpa OT MOBEPXHOCTH 3eMiu. g no3peBaHus u
cTpaTU(UKAUKM TIUIIKA BBIJEPKUBAJIM BHE TMOMEIICHUS J0 KOHIIA
deBpans. 3areM WX JOCTaBISUIM B JIAOOPATOPHIO M XPaHWIH TPHU
KOMHAaTHOM TeMIIEpaType W HU3KOW BIIAXKHOCTU JO PACKPBITHUS M
BBICHITIAHUS CEMSH, KOTOpble OOECKphUIMBAIM Bpy4yHyI0. [Ipm 3TOM
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OMpENEsUIM YHUCIO HOPMAJIBHBIX M a0OpPTHUBHBIX (HEBBINOJHEHHBIX,
CYXUX, HEIOPA3BUTHIX ) CEMSIH.

JIns aHanu3a KadyecTBa MbUIBILI MPOBOJAUIOCH €€ OKpalluBaHUE
BOJHBIM pacTtBopoM Homa (1:5). Ilocne dero moa MHUKPOCKOIIOM
ONPEAEISAIOCH YUCIIO HanOosee pacnpoCcTpaHEHHBIX
TepatoMOp(HBIX (opM: pasHOpPa3MEPHBIC BO3AYIIHBIC MEIIKH (BM);
CXXaTble MM; OTCYTCTBHE | mM; OTCYTCTBHE TIM; JehOPMHUPOBAHO
TEJIO MBUIBLEBOTO 3€pHA; PEAYLMPOBAHO TEJO 3€pHA; PEAYLIUPOBAHbI
oM, C TpeMs T[M; BOPOTHHUYKOBAs; THUNEPTPOPUPOBAHHOE
(AUTLIIONUTHOE) TBLIBIIEBOE 3€PHO.

JIns aHanu3a KadyecTBa CEMEHHOIO MOTOMCTBA CEMEHA COCHBI
npopamuBainuck B Tepmoctrare mnpu 24 °C B yamkax Iletpu Ha
CMOYEHHOMW TUCTUUIUPOBAHHOM BOAOW GUIbTpoBaIbHOM Oymare. [1pu
MPOPAIIMBAHUNA ONPEAEISUIM BCXOXKECTh (Ha 7 JE€Hb) W DHEPIUI0
npopactanuss (Ha 14 neHb). I IIUTOTEHETMYECKOrO aHaIu3a
HCIOJIb30BAIMCh MIPOPOCTKHA CEMSIH C KOpeIKamMu JUIMHOU 7-10 MM, B
nepuoj; muka mnepBeix MUTO30B [1, 2]. Kopemku QukcupoBaiu B
ariero-ankorojie (1:3), okpammBagd aleTOOPCEMHOM U TOTOBHIIH
BpEMEHHBIC JIaBJICHbIC MpemnapaThl. B KaXJoM M3 Mpenaparos
aHAIM3UpOBAIUCH Bce aHa-tenodasubie kinetku (1170-2260 ana-
Tenoda3 Ha BapUaHT OMNbITA) W PACCUMTHIBAJIACH JOJISI KJIETOK C
HATOTEHETUYECKUMU  HapyweHusimu. [lpu  aHanuze  cmekTpa
HapyIIeHUH  OMNpENesUIMCh  XpOMaTHIHbIE  (OJWHOYHBIE) U
XPOMOCOMHBIE (JIBOMHBIE) MOCTBHI W (PparMeHThI, MHOTOIOJIOCHBIC
MHUTO3bI, & TAK)KE OTCTABAHUSI XPOMOCOM.

MwuToTHYecKass  aKTUBHOCTh  KJIETOK KOPHEBOM  MEPUCTEMBI
MIPOPOCTKOB CEMSIH OLIEHUBAJach C IOMONIBI0 MHUTOTHYECKOTO
MHJIEKCA, BBIPAXEHHOTO B TpolleHTaxX. Jljsg »Toro B mpemnaparax
MOJACYUTHIBATIOCh YHMCJIO MHUTO30B U OO0IIEee YHUCIO  KJIIETOK.
Mutotndeckuit uaaexc (MI) paccuutbiBancs mo gpopmyiie:

P+M+A+T
M] = —* 100,
1+P+M+A+T

rae: P — KOIM4yecTBO KIETOK KOPHEBOM MEPUCTEMBI HAa CTaauu
npodaszbl; M — KOJIMYECTBO KJIETOK KOPHEBOW MEPHCTEMBl HAa CTaJIUU
MeTadasbl; A — KOJUYECTBO KJIETOK KOPHEBOW MEPUCTEMBI HAa CTAJIUU
anadaspl; T — KOJIMYECTBO KJIETOK KOPHEBOW MEPUCTEMBbI Ha CTaJUU
tenodasbl; | — KOMMUECTBO KJIETOK KOPHEBOM MEPUCTEMbl Ha CTaJUU
uHTepdasbl.
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OKCHepUMEHTAIbHBIE JIaHHbIE TMPOBEPSJIUCHL IO  KPUTEPUIO
JlukcoHa Ha HaJIM4Me BBIOPOCOB, KOTOpPHIE HCKIIOYAIUCh U3
nalbHEHIero paccMoTpeHus. /lanabie 00pabaThIBAIMCh METOIaMHU
BApHAIMOHHONW CTaTUCTHKUA C HCIHoJb30oBaHneM Microsoft Office
Excel 2007. [ns ontumuzanum oObeMa BBIOOPKH MPUMEHSIIACH
METOJIUKA CTaTUCTUYECKOTO aHanmm3a AMITUPUIECKUX
pacupeaenenuid  [3]. CraTucThyeckas 3HAYUMOCTh  OTJIMYHUU
OIleHUBAJACh 1Mo KpuTepuio CThIOICHTA.

Pe3yabTathl ucciaeaoBanus. [Ipyu uzydyeHun aHOMaJIMii pa3BUTHS
IBUTBITBI COCHBI OBUIM BBISIBJICHBI paclpoCTpaHEHHbBIC TepaToMOp(HBIE
dbopMbl: pazHOpa3MEpHBbIE BM; CXaTble BM; OTCYTCTBHE | BM;
OTCYTCTBUE 2 BM; Je()OpMUPOBAHO TEIO MBUIBIIEBOTO 3€pHA;
peAyLHUpPOBAHO TEJIO 3€pHa; pEeAyUUpOBaHBI BM, C 3 BM;
BOPOTHHUYKOBAsl; TUNEPTPOPHUpPOBaHHOE (IAUILUIOMJAHOE) THUIBLIEBOE
3epHO. Y CTAHOBJICHO, YTO YacCTOTa aHOMAJIMHA TBUIBIBI Y TOMYJISIIAN
COCHBI TTPOM3PACTAIOMICH BIOJb aBTOCTPAIbl CTATUCTUICCKU 3HAYUMO
BBIIIIE, YEM B KOHTpose (Tabnuua 1).

Tabauya 1. Yacmoma ecmpeuaemocmu mepomop@hHuIX hopm nuiivybl

Bapuant

®opMa NbUIbIBI K T
HopmanbsHas 89,60+0,04 | 59,53+0,04
PaznopasmepHbie BM 1,32+0,01 11,92+0,01
Cxatple IM 2,75+0,01 12,62+0,01
OtcyrctBue 1 BM 1,54+0,01 3,13+0,01
OTtcyTcTBUE TM 0,61+0,01 1,74+0,01
JledopmMupoBaHHOE TEJI0 MBUTBIIEBOTO 3€pHA 0,77+0,01 4,44+0,01
PenyunpoBanHoe TEI0 MbUIBIIEBOTO 3€PHA 0,39+0,01 0,96+0,01
PenyimpoBanubie BM 2,70+0,01 4,26+0,01
BopoTtHnukoBast 0,06+0,01 1,22+0,01

3 BM u Ooiee 0,22+0,01 -
FHneprO(prOBaHHoe; e(g;lgﬂonnHoe) MBUTBIIEBOE 0.06+0,04 0,17+0,04

Ananu3 Mop(OIIOTUYECKUX XapAKTEPUCTUK U SHEPTUHU IPOpPACTaHUS
CEeMSIH pacTeHMH NpPOM3pACTAIOIIUX BJOJb aBTOMOOMJIBHON Tpacchl
MoKa3aj TeHJEHIUIO K HEOOJIbIIOMY CHI)KEHUIO uncia aOOpTUBHBIX
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CEeMSH M POCTY MX SHEPruu mpopactanus. Ho 10CTOBEpHBIX OTIMYUIA
OT KOHTPOJIA 00HapykeHo He Obuto (Puc. 1 u 2).
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KoHTponb Tpacca e KoHTponb Tpacca

Puc. 1. Jlons abopmusHwvix Puc. 2. Dnepeus npopacmanus

CeMSH CEeMAH

HaunOounbmias BEepOSATHOCT, OOHAPYKHUTH OHOJOrMYecKUe 3(PPeKThb
HETaTUBHOTO BJMSHUS aBTOMOOWJIBHBIX BBIODOCOB HMEETCS Ha
KJIIETOYHOM YypoBHE. M3BECTHO, 4YTO YyCTOMYMBOCTH PACTEHHUUA K
BO3/JCHCTBUIO HEOIArONPUATHBIX ()aKTOPOB BO MHOI'OM OINpPEAEIAETCS
CHIOCOOHOCTBIO HMX MEPHUCTEM COXPaHATh KJIETOYHBIH COCTaB U
MO//ICPKUBAaTh HOPMAJIBHBIE TEMIBl JEICHUS KIETOK. BBIXIIONHBIE
raspl, B COCTaB KOTOPBIX BXOSAT TsDKEIble METaJUIbl, CIIOCOOHBI
CHUYKaTh MUTOTUYECKYIO aKTUBHOCTh KIIETOK [4, 5]. X0oTs y pacTeHuM,
IIPOU3PACTAOIINX BJOJb ABTOTPACCHI, CTATUCTUYECKH 3HAYUMOIO
CHIDKEHHS MHMTOTHYECKOW AaKTUBHOCTM HE OBbUIO BBISBICHO, HO
MMeEEeTCs sSIBHAasl TEHICHIIMS K €€ CHIDKEHUIO (puc. 3).

[IpuMeHeHrne METOJ0B IMTONEHETUYECKOIO AaHajM3a IO3BOJIMIIO
BBISIBUTh CTaTUCTUUeCKH 3HauuMoe (p<0.05) yBenuueHue yucIa
XPOMOCOMHBIX HApyUIEHWHA B KOPHEBOM MEPUCTEME IPOPOCTKOB
CEMSIH Y paCTeHUM, TPOU3PACTAIOIINX BJIOJIb aBTOTPACCHI (pucC. 4).
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abeppanmmvix K1emok
* - omauuue cmamucmuuecKku
3HAYUMO

Cumraercs, uYTOo B CilyyasX, Korga HE U3BECTEH (QakTop,
WHAYLUMPYIOIIUMHA  MOBBIIIEHHYIO  4YacTOTy  LUTOT€HETHYECKHX
HapyLIEHUH, TO O €ro NPHUPOAE MOXKHO CYAUTH IO COOTHOUIEHUIO
PETUCTPUPYEMBIX TUIIOB abeppaluil. X0Th TEXHOTCHHBIE MOJUTIOTAHThI U
HE CO3/Jal0T HOBBIE BUbl XPOMOCOMHBIX a0eppariuii, KOTOpble HE MOIJIN
Obl HaOMIONAThCS W B KOHTPOJIE, HO COOTHOILEHHE pa3HbIX THUIIOB
WHAYLUPYEMBIX ~ HApyIIEHUHA  MOXET  3aBUCETh  OT  IPHUPOJIBI
neiictpyromero ¢akropa [6]. Tak, TsKenble MeETaulbl CIIOCOOHBI
MOBBIIIATE JIOJIF0 T€HOMHBIX HApyIIeHUH [7]. AHanu3 COOTHOLIEHUS
3apETUCTPUPOBAHHBIX B  XOJI€  MCCIEAOBAaHUS  pa3HbIX  BUOB
LUTOr€HETUYECKUX aldepparvii JeCTBUTENILHO BBISIBUJI CTATUCTUYECKU
3HAYMMOE TIOBBIIIEHUWE JOJIM TE€HOMHBIX HapyIIEHUH Yy CEMEHHOIro
MOTOMCTBA PACTEHUI TPOU3PACTAIOIINX BIOJIb aBTOTPACCHI (puC. 5).
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Puc. 5. Yacmoma pasnvix munos abeppayuii.

* - OTJIMYHE CTATUCTUYECKHU 3HAYHUMO.
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BeiBoabl. Ha oOCHOBaHMM ITONy4EHHBIX pE3YyJbTaTOB MOYKHO
CKa3aTb, YTO YPOBHHU 3arps3HEHMs] BO3AyXa M II0YB BBIOpOCAMU
ABTOTPAHCIIOPTAa B pailloHE aBTOTpacchl M3 He NPUBOIAT K SBHBIM
HapylIEeHUsIM  KadecTBa  CEMEHHOIO  IIOTOMCTBA Yy  COCHBI
OOBIKHOBEHHOM. HeT J0CTOBepHBIX W3MEHEHHH MOPQOJIOTHH U
DHEpPruM IpopacTaHus ceMsH. Ho cymecTByromuid  ypOBEHb
3arpsA3HEHUs] CHUXKAET KAdeCTBO MbUIBLIBI PACTEHWW M OKA3bIBACT
MYyTareHHO€ JEMCTBUE HA CEMEHHOE IIOTOMCTBO COCHBI.
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Abstract: in this article, the author examines the main problems of
the recreation and tourism development in Kamchatka region. The
territorial features of the natural conditions of the peninsula are
shown, the problems and prospects of sustainable development of
recreational nature management in the region are studied. A
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AnHOmauuna: 6 OaHHOU Ccmamve a8MOPOM pPAaACCMAMPUBAIOMCS
OCHOBHbIEe NPobeMbl pazsumus pekpeayuu u mypuzma Ha Kamuamxe.
Ilokazanvl meppumopuanbHvle 0COOEHHOCMU NPUPOOHBIX VCI0BULL
NOJYOCMpPO6a, O0emaibHO U3YYeHbl NpoOIeMbl U  NepPCneKmussl
YCMOUYUBO20 PA3BUMUSL  PEKPeayUuoHHO20 HNPUPOOONONb308AHUL 8
uccnedyemom pezuote. IIposedén noodpobHbI aHanu3 HaIUdus
MYPUCMCKOU — UH@pACMPYKMYPbl, HE0OX00UMOU  On  pA3GUMUs
OaHHO20 HANPAGIeHUs PA38UMUSL MEPPUMOPUU, A TAKICEe HA OCHO8e
NPOBEOEHHO20 AHANU3A NPEOSIONCEHbl NYMU DeuleHUsi BblOeNeHHbIX
npooO.eM, UMEIOWUXCS 8 PecUOoHe.

Knrwoueswvie cnosa: Kamuamka, npobnemvt pazeumus, mypusm, [BPO,
PeKpeayuoHHoe npupoOOnoIb308aHUe.

KamuaTckuii kpail, sBIAromuMicS 4YacTbio J[aIbHEBOCTOYHOTO
®enepansHoro okpyra ([JBO), ob6namaer OoratbiM OPUPOAHO-
pECYpCHBIM  IOTEeHIHAJIOM. Ha  ceromHsmHuM JOeHb OCHOBOWM
SKOHOMMKH Kpasi SIBJISIOTCS 100bIYa U nepepadoTka peiObl (6osiee 30%
OT BCEX MPOMBIILIEHHBIX MPEANPHUITHI Kpasi). 31eCh COCPEAOTOUEHBI
YHUKaJIbHBIE TMPUPOJHBIE OOBEKTHI U SIBJICHHS, CBSI3aHHBIE C
BYJIKAHUYECKOW  JIEATEIIBHOCTBIO. IlepBo3ganHOE  COCTOSIHUE
MPUPOIHBIX KOMIUIEKCOB, CBOEOOpa3ne U OOraTCTBO KUBOTHOTO MUPA,
a TaKkKe BBICOKAs ACTETUYECKas MPHUBJICKATEIBLHOCTh JaHAIMA(TOB
JOTOJIHAIOTCS. pa3HOOOPa3HbIM KYJIbTYPHO-UCTOPUUYECKUM HaceIueM
permona. Ilostomy B mranax paszsutua JIBO, Hapany c
PHIOOTIPOMBICIIOBOM  crienuanu3anuet KamuaTckoro kpas, ocoboe
BHUMAHHUE  YZACJICHO  OIEPEXAIIIEMy  Pa3sBUTHIO  COLIMAJIBHO-
HKOHOMUYECKON HH(PACTPYKTypbl, COBPEMEHHOI'O pPEKpPEaLMOHHOTO
MIPUPOIOIIOIB30BaHus U Typu3Ma Ha Kamuarke.

B reonomutnyeckom otHomeHun Kamuarckuii kpail 3aHUMaeT
CTPAaTErM4YEeCKA BAKHYIO TO3UMLUIO — OH PACIOJIONKEH Ha CEBEPO-
BOCTOKE CTpaHbl, OMBIBAETCS BOJAMHM THXOro OkeaHa, bepuHrora u
OxoTckoro  Mopeu, BXOIUT B  cocTaB  J[allbHEBOCTOYHOIO
(dbenepanbHOrO OKpyra M BKJIIOYaeT B ceOs mosiyocTpoB Kamuartka,
Kaparuacknii m KomaHmopckue ocCTpoBa, a TakkKe MAaTEPUKOBYIO
4aCTh, COCAMHEHHYIO C TMOJYyOCTPOBOM Y3KHMM II€PELIEHKOM —
[TapanonbckuMm nosom. VM3Bep:keHUST BYJIKAHOB U CBS3aHHBIE C HUMH
MIPUPOAHBIE MpoLEcChl (MPEXKIE BCEr0 3TO OTHOCUTCS K TEPMaIbHBIM
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UCTOYHUKAM U TeizepaMm), (GopMupyroT MecTHbI mnanHmmadpt [6].
JlelicTBylonME W TMOTYXIIME BYJIKaHbl, TE€H3EpPbl U TEPMAJIbHBIC
HUCTOYHUKH, CUMTAIOTCS OJHUMHM U3 KJIIOYEBBIX MNPHUPOTHBIX
arTpakuuii KamyaTku, €XerogHo MpUBJIEKAIOIMMH ThICSIYM TYPUCTOB
co Bcero mMupa. Ho GorarcTBo mpupomnoro Hacieauss Kamuatku He
OTpaHUYMBAECTCS ByJIKaHamu. [IpUBIEKATENIBHOCTh 3TOW TEPPUTOPUU
00ecreunBaOT Pa3sHOOOpa3HbIe TEOJIOTHYECKUE, TUIPOJOTUYECKUE,
naHAmaQTHRIC W MAaJCOHTOJIOTHICCKIAE TTAMSITHUKH TIPUPOIBI, a TAKKE
e€ 6oraroe 6bmopazHoodpasue [1].

B COBpeMEHHBIX YCIOBHSX OCYLIECTBICHUE PEKPEALTUOHHOTO
MPUPOJIONIONIB30BAHMS  TJIaBHBIM ~ 00pa3oM  CBSI3aHO € 0C000
oxXpaHsieMbIMU  TmpupoaHbiMu  Teppuropusimu  (OOIIT). D10
O0OyCJIOBIEGHO POCTOM HHTEpeca K 3JKOJIOTMYeckoMmy Typusmy. Ha
Kamuatke pacnonoxeno 121 OOIIT pa3nmuuHbIX YpOBHEH, HX
IIOmAap 3aHuUMaeT okoio 14,5% oT miomaau MoayoCcTpoBa
(472 xm”). OcobenHoCThI0 KaMuaTKy SBISETCS PACIIONOKEHHE [TOUTH
70% Bcex TypucTckux 00beKkToB Ha TeppuTopusix OOIIT, B Tom uucie
3alOBEIHBIX [S].

Ilo nanneiM arentcTBa «Kamuarka-Mudopm», B 2018 r. KamuaTtky
nmocetwsio 200 THIC. dYenoBeK, B TOM umcie, Oomnee 10 ThICSd
MHOCTpPaHHbIX  TypuctoB. [loctunuiei Ha  Kamuatke  Obutn
3a0pOHHUPOBAHBl 3a MHOTHE MECAIBl BIEpPE] M B CE30H OBbUIH
nepenosiHenbl. OpHako B JyetHuid ce3oH 2017 1. oOmiee Yucio
noceruteneid Kpononkoro 3amoBegnuka U FOxxHO-KamuaTckoro
denepanibHOTO 3aka3zHuka (rae pacnosoxkenbl [lonuua [elizepos,
KaJbJiepa ByJIKaHa Y30H W KypuibCkoe 03€epo), COCTaBUIIO BCETrO
mumib 9130 gen., u3 koTopeix okosio 3000 yen. ObUIM WHOCTPAHHBIMU
TypUCTaMH. ODTO CBS3aHO C  TPYAHOCTSIMHU  TPAHCHOPTHOTO
oOecrnieuenus Typuszma [11].

TpancnoptHas cBs3b KamuaTku ¢ MarepukoBoil yacteio Poccun u
3apyOeKHbBIMHA CTpaHAaMH Ha CETOAHSIIHUNA J€Hb OCYIIECTBIISETCS
TOJIBKO BO3AYIIHBIMH M MOPCKMMU TyTsAMU. [J1laBHBIE BOpOTa
nonyoctpoBa — r. IlerponaBnoBck-KamuaTckuii, pacrnoyioxKEHHBIN B
I0)KHOM dYacTH TeppuTOpuu. BHyTpeHHHE CBSI3UM 00ECIEeUHUBAIOTCS
MOPCKHUM, BO3IYIIHBIM U aBTOMOOWJIBHBIM TpaHCIOpToM [2]. OmHako
B YCJIOBHSX OTPAaHMYEHHOCTH AaBTOJOPOKHON WHQOPACTPYKTYPHl H
OYaroBOr0 pacIpoCTpaHEHUs JIOPOKHOW CeTH OONbIIoe 3HaYeHUE
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UMEIOT  BEPTOJIETBI, KOTOPbIE  IIMPOKO  MCHOJIB3YIOTCS A
NAaCCAKUPCKUX NEPEBO30OK BHYTPHU IOJIYOCTPOBA, B TOM YHCIE U B
TYPUCTCKHUX IIEJISIX, YTO TpeOyeT 3HAYMTEIbHBIX (DMHAHCOBBIX 3aTpart.
Takum 00pa3oM, MepelBUKEHUE K OTHAIEHHBIM MPUBJICKATEIbHBIM
00bEKTaM  TMOJIyOCTPOBAa  CTAHOBUTCS  TPYAHOJOCTYIHBIM  JIJIA
OonpImMHCTBA TypucTOB (Hampumep, JlommHa [I'efizepoB, o03epo
Kypunbckoe, OOJIBIIMHCTBO BYJIKAHOB M BCS TEPPUTOPHs OBIBIIETO
Kopsikckoro okpyra (hakTH4ecKd HEIOCTYITHBI JJISI aBTOTPAHCIIOPTA)
[7]. T'ycTroTa JOpOXKHOM CETH MOJYOCTpOBa KpaiiHe HEpaBHOMEpPHA.
ABTOJIOpPOTH CBSI3BIBAIOT JIMIIL HaumOoJiee KpYIHbIE HacelEHHbIC
MIYHKTBHI B FOXKHOM U HEHTPAJIbHOM YacTsAX MoyocTpoBa (puc. 1).

ks 5 evpenapmosek-Kamaaresni
YeTe-BonbAMPEUR Tapuinty e
ABTOMOOHIBHRIE JOPOrd .'lCIil.'li'lJ'II-TOFﬂ-I\[

H MEPEXOIHBIM (TPABHHERM ) DOKPHTHEM

ABTOIHMHHKR

Puc. 1. Jlopooscnas ungppacmpyxmypa Kamuamxu
Hctounuk: kapTa-cxema coctaBjieHa aBTopom 1o [13].
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[ToMrumMO TpaHCIOPTHOM TPYIHOAOCTYNMHOCTH, Ha Kamuarke
UMEETCS 3HAYUTEJIbHOE KOJMYECTBO SKOJOTHYECKHX MmpodieM. HMx
MOKHO MOAPA3/JEIUTh HA €CTECTBEHHBIE (SIBJSIOLIMECS CIEACTBUSAMU
re0JOrMYeCKOr0  yCTPOWCTBA, Teorpaduueckoro TMOJIOKEHUS U
KJIUMaTa) U aHTpornorennsie. K ecTecTBeHHBIM Mpo0ieMaM, B MIEPBYIO
ouepelb, MOXKHO OTHECTH BIMSHHE ByJKaHu3Mma. I3BepxeHus
BYJIKAHOB Yallle BCEro HE MMEIOT KAPAMHAIBHOTO pPa3pyILIMTEIBHOIO
XapakTepa, HO BBIOpOC B aTMocdepy BYJIKAaHHYECKHX Tra3oB, Mapa,
NUPOKJIACTUYECKUX TMOPOJI, @ TAKKE COMYTCTBYIOLINE 3EMIIETPSICEHUS
U TIPOYME NPOSBICHUS BYJIKAHUYECKOW AKTUBHOCTH BIIMAIOT Ha
COCTOSIHUE DKOCHCTeM peruoHa. TaildyHbl, IyHaMHu, OOWIIbHBIE
aTMOC(epHbIe OCaIKU BBICTYNMAIOT MOIIHBIMU (haKTOpaMu BIMSIHUS
Tuxoro okeana Ha IPUPOJHYIO CPey MOJIyOoCTpoBa. HacTbie moxkKapbl
Ha OOLIMPHBIX JIECHBIX TEPPUTOPHUSIX TAKKE HAHOCAT CYIIECTBEHHBIN
yiiep6 npupoaHoii cpene [9]. AHTponoreHHas AesITeIbHOCTD SIBISETCS
NPUYMHON IEJIOT0 psAa SKOJOTMYECKUX MpoOJeM MOIyOoCTpOBa.
3arpsi3HEHHE TPUPOJHBIX BOJ W  YHUUYTOXKEHUE  YHUKAIBHBIX
OMOpEeCYpCOB  SIBJSIIOTCSL OCHOBHOM  DKOJIOTUYECKON MpoOsieMoid
pernoHa. HepanuonaiibHasi BbIpyOKa JIECHBIX MAacCHBOB, HE3aKOHHAas
0X0Ta U OpaKOHbEPCKUU BBUIOB PhIObI SBISIIOTCA HanOoJee OCTPhIMU
npobnemamu Kamuatku. Bc€ 3T0 cka3piBaeTcs Ha UCTOILECHUU
OropecypcoB, MPUBOAUT K Pa3pyLICHUIO YKOCUCTEM, HAHOCHUT YIIepO
VHUKaJIBbHBIM JIaHamadTaM, SBISIOIMIUMCS OCHOBOM ISl pa3BUTHUSA
MEKIyHapOJIHOTO U BHYTPEHHETr0 Typusma [3].

Crnenyromum BAKHEUIIINM aCIeKTOoM, OnpeIeIIAIONUM
MEPCIEKTUBBl PA3BUTHUSL PEKpEAlMH W TypHU3Ma, SIBISETCS MpodiieMa
HEJIOCTAaTOYHOM PAa3BUTOCTH TYPUCTCKOM MH(GPACTPYKTYPHI B PETHOHE.
Ha cerogusmuuii aeHb rocTuHUYHAs ceTh KamuaTckoro kpas
npejacTaBieHa Bcero 65 o0beKTaMu pa3MelIeHUus, YTO HE B IMOJIHOU
Mepe YIOBJETBOPSET MOTPEOHOCTAM TYPUCTCKOrO ToOToka [4].
Hedburmut  oOBEKTOB  pa3MelleHus:  OOyCJIOBJIMBAeT  KpaifHe
3aBBIILICHHBIE 1IEHbl HAa MPOKUBAHUE, HE COOTBETCTBYIOIINE YPOBHIO U
KauecTBY MPEAOCTaBIAEMbIX yciiyr. OCHOBHOE KOJIMYECTBO FOCTUHMII
pacmoyio)KeHO B IOKHOM  4acTH  MOJYOCTpOBa, B  Ipelenax
ITeTponaBiiOBCKO# arjioMepanuu, 4To OTPaKEHO Ha puc. 2.
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Puc. 2. 'ocmunuunas ungppacmpyxmypa Kamuamku

HcTounuk: kapTa-cxeMa cocTaBlieHa aBTOPOM 110 [4].

3HaUUTETBHBIC pa3Mepsl TEPPUTOPUHU Kamuarku, eé
T'COTMOJIUTHYECKOE MOJIOKEHUE, a TAKKe KIMMAaTHYeCKUE 0COOCHHOCTU
perroHa MpPEeIONpPeeTIN CBOCOOpPa3HBI XapakTep U CHernuduKy
pa3MeIeHUsT HACEJICHHBIX MYHKTOB WU PAa3BUTUS XO3SHUCTBA, B TOM
Yucle W PEKPeAlOHHOTO  MPHUPOAONOJBK30BaHUsA.  Pa3mMerieHne
MIPOU3BOJICTBEHHBIX OOBEKTOB Kpasi, pa3BUTHE CHUCTEMBI PACCEICHUS U
TPAaHCTIOPTHOW  CETH, WCIOJB30BAaHHE  MPUPOJHO-PECYPCHOTO U
DKOHOMHUYECKOTO  IOTCHIIMAJIOB,  CYIIECTBYIOIIAs  CTPYKTypa H
CHCIIMAIM3AIAS  XO3SMCTBA  XapaKTEPU3YIOTCSI  HEPaBHOMEPHOCTBIO
pacrpeneneHus Mo TeppuTopur pernoHa. OCHOBHAS YacTh HACEICHHUS
Kamuyatku, pecypcHOTO M SKOHOMHUYECKOTO TIOTEHITHAJIa COCPEIOTOUCHBI
B F0)KHOHM Y4aCTH TIOJIyOCTPOBa, B Mpejieniax ABaYMHCKON arioMepanvy 1
r. IlerponaBnoBcka-Kamuarckoro. B To ke Bpemsi, ceBepHbIE pailOHBI
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MOJIyOCTpOBa W  TPWJIETaloliasi MaTEepUKOBasg 4YacThb  SBJISIFOTCS
MPAKTUYECKH HEOCBOCHHBIMU, O0OJIafasi MpU OSTOM 3HAYUTEIHHBIM
MIPUPOTHO-PECYPCHBIM, SKOHOMUYECKAM WU TYPUCTCKUM MOTEHIIUATIOM.
CnoxuBiIasics CUCTEMa  Pa3BUTUSl  MUIAHUPOBOYHOU  CTPYKTYpHI
TEPPUTOPUM OTpPaXKEHa B YpPOBHE ypOaHU3alluM, B pa3IUuusix B
IUIOTHOCTA  HACEJICHHWSI  OTHAENBbHBIX  pPAOHOB  MOJYyOCTpOBA U
PACITOJIOAKEHNN OCHOBHBIX TPAHCIIOPTHBIX ITOTOKOB.

Ha ocHoBe aHanmn3a TEppUTOPUATIBHOTO PACIPENCICHUSI OCHOBHBIX
O0OBEKTOB TYPHUCTCKUX AaTTpPakIUi, C Y4eTOM HX TPAaHCIOPTHOU
JTOCTYITHOCTH M Pa3BUTOCTH HMH(PpacTpykTyphl, HAa KamyaTke MOXHO
BBIJICTIUTh pAliOHBI, HaWOOJIEE TIEPCIICKTUBHBIC JUISI  Pa3BUTHUSA
PEKPEAMOHHOTO  MPUPOAONOIB30BAHUSI H  Typu3Ma. |aKOBBIMH
sisitoTcs FOxxabIM n LlenTpansHbIi (cM. puc. 3).

\

E CepepHurii-2
D CenepHutii-1
I:’ LenTpaneeiii
- KOst

Puc. 3. Oyenxa paiionoe no cmenenu 0ceoeHHoOCmu meppumoputi u
OCHAUWEHHOCNU MYPUCCKOU UHDPACMPYKIMYPOT

Hcmounuk: kapma-cxema cocmaeneHa asmopoM HA OCHOGe
NPOBEOEHHO20 AHANU3A.
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Takum 06pa3zom, MOXKHO 3aMETUTh YETKOE Pa3JIeIeHHE MOTyOCTPOBa
Ha OoJiee pPa3BUTYIO IOKHYIO YacTh M MPAKTUYECKH HE OCBOCHHBIN
ceBep. SIBHO BBIPAXKEHO HEPABHOMEPHOE paCIpEESIEHNE HAaCEIEHHBIX
MyHKTOB, JTOPOXXHO-TPAHCIIOPTHONH WH(PPACTPYKTYpPHl U OOBEKTOB
pekpeanuu u Typusma. [Ipu 3ToM CymecTBYET psiji OTMEUEHHBIX HAMU
DKOJOTHYECKUX  MPOOJEM, CBS3aHHBIX C  HEPaBHOMEPHOCTHIO
pa3MeIeHusT HaceleHHs W OO0BEKTOB HMHPPACTPYKTYpHI, HYTO
MPENATCTBYET KOMIUIEKCHOMY Pa3BUTHUIO PETMOHA.

B Hactosimee Bpems, B COOTBETCTBUM C HaMEUYEHHBIMHU
[IpaButensctBoM P® mnmanamu nepcrnektuBHOro passutus JIBO,
BKJIIOYasi TeppuToputo omnepexaromiero pazputus (TOP) «Kamuarkay,
B Kpae peanu3yercsl KOMIUIEKC HHBECTUIIMOHHBIX IPOEKTOB,
HaIlpaBJICHHBIX Ha COLMAIBHO-3KOHOMHUYECKOE pa3Buthe Kamuartkwy,
OpraHU3alUI0 MEKPErnOHAIBHOT O u MEXIYHAPOIHOTO
COTpyJaHHUYECTBa. B uuciie NpOEKTOB — CTPOUTENLCTBO KackKajaa
Maibix [DC nHa p. TonmaueBo, CTPOUTENBCTBO JABYX YYaCTKOB
aBTOMOOMIBLHOM  Joporn  MunbkoBo-Kimoun-Ycrte-Kamyarck, B
paiione EnuzoBo u ap. [10]

Jlns  pemenuss cymectByonmx npooinem TOP  «Kamuatka» u
YCKOpeHHUs pa3BUTHS chepbl Typu3Ma U PeKpealud Ha MOJyOCTPOBE
L[EJIECO00PA3HO HCIIONIB30BAThH CIEAYIOIINE MY TH:

1) Pacumupenune cetn OOIIT permona u co3maHue HaIMOHAIBHBIX
MapKOB B LIEJISIX aKTUBU3AIMU PA3BUTUSA MEXKIYHAPOIHOIO Typru3Ma Ha
IIOJIyOCTPOBE;

2) Pacmmupenue TpaHCHIOPTHON WHOPACTPYKTYphl pETHOHA H
000pyZI0BaHUE CETH a’pOJAPOMOB M MOPCKHX MPUYATIOB JJISI PA3BUTHS
BHYTPEHHHX KOMMYHUKAIIUN U TIPUEMa TYPUCTCKOrO TPAHCHOPTA.

3) Pa3BuTHe CyIIECTBYIOIIEH TYpUCTHUECKONM HH(PPACTPYKTYPHI,
MO/IPAa3yMEBAIOILEE PEKOHCTPYKLMIO CYIIECTBYIOUIMX W CO3JaHUE
HOBBIX OOBEKTOB pPa3MENICHMs JJIsi PA3IMUHBIX KAaTerOpuil TYpPUCTOB:
TOCTUHHUII, 0a3 OT/IbIXa, CAHATOPUEB, TOCTEBBIX JOMOB, KEMIIMHIOB U Jp.;

4) Opranuzanusi Opo(PecCHOHATLHOTO OOYYEeHHS UM TOBBIMICHUS
KBAIM(UKALIMM MECTHBIX KaJpoB B cdepe TypusMa, B IEJIX
YBEJIMUEHUsI KOJMYECTBa TepcoHaja U TIOBBIINICHUS KayecTBa
oOcmykvuBaHus B chepe Typu3Mma,

5) Pa3zpaboTka MepONpHATHI 1O MOBBIIMICHUIO OTBETCTBEHHOCTH 3a
co0roieHne CYILLECTBYIOLIUX MIPUPOIOOXPAHHBIX 3aKOHOB,
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HalpaBJEHHBIX HA MPEJOTBpalleHUE OpaKOHbEPCTBA U 3arpsi3HEHUS
OKpyxaromen cpensl Kamuartky;

6) [IponBmwxenne KamuaTckoro Kpas Ha  BHYTPEHHEM H
MEKJIYHAPOJIHOM TYPHUCTCKMX PBIHKAx: pACIIMPEHHUE PEKIaAMHOU
NeATEeIbHOCTH Ha BceepoccniickoM u  MeXIyHapoaHOM YpPOBHE,
opranuzaius myOiauKanuil o TYpUCTCKUX pecypcax peruona B CMU,
pa3paboTKa TEeMaTHYECKHX TEJICBU3MOHHBIX TMepeaad, oOecredeHue
y4acTusl pETHOHA B MEKJIYHAPOJHBIX U PETHOHAJIBHBIX BBICTABOYHBIX
MEPONPUATUAX, CO3JaHUE TYPUCTCKUX MH(POPMAIMOHHBIX LEHTPOB B
HaceneHHbIX IyHKTax JIBO, mpoBeneHue W NONMyJsipA3anuUs
cOOBITUHHBIX MeponpusiTuii KamuaTckoro kpas;

7) BxitoueHue  OOBEKTOB  TYpUCTCKOH  MHQPACTPYKTypbl B
[IPpOrpamMMbl ~ HOBBIIIEHUS HWHBECTULMOHHOW IPHUBJIEKATEIBHOCTH
Kamuarckoro kpas, ¢ LEIbI0 BHEJIPEHUS WHBECTULUN B DPA3BUTHE
Typucthueckoro ousHeca Ha Kamuarke.

B 3aBepmienne cnemyer orMeruTh, 4ro Kamuarckuil Kpai,
OJilarosiapsi CBOEMY YHUKAJIbHOMY IPUPOAHO-PECYPCHOMY MOTEHLIUAIY,
ABJISIETCSI OAHUM W3 HauOoJiee NPHUBJICKATEIbHBIX HAMPABICHUN IS
pa3BUTHs peKpeanuu U TypusMa B cTpaHe. OqHaKo, HA CETOIHAIIHAN
JIeHb, TPAHCIIOPTHOE OOECHeYeHue U TYPUCTCKash HHPPaCTPYKTypa
pEeruoHa, a TaKKe COLMAIBbHO-KYJbTYPHBIM CEPBUC, B CHIY
PacCMOTPEHHbIX  IPUYUH,  PAa3BUTBl  OTHOCUTENBHO  Ciado.
VYnanennocts or nentpa P®, HepaBHOMEpPHOE TEPPUTOPUAIBHOE
pacrpeseneHue HaCeJIeHHBIX IIYHKTOB, JIOPOKHO-TPAaHCIIOPTHOM
UHQPACTPYKTYphl U PEKPEAIIMOHHBIX PECYPCOB, a TaKXK€ HEIOCTATOK
O0OBEKTOB pa3MEIICHUs TYPUCTOB SIBJISIFOTCS KJIFOUEBBIMH IIpoOieMaMu
Pa3sBUTHS MEXIyHAPOIHOIO TypU3Ma B perHoHe. MOKHO yTBEpKaaTh,
YTO COBEPUIECHCTBOBAHUE COBPEMEHHOU OpraHu3aluu
PEKpPEALMOHHOTO TPUPOJOIOIB30BAHUS M TypHU3Ma MOXKET CTaTh
BAKHBIM  OKOHOMHMYECKMM CTHUMYJIOM Ha IIyTH YCTOWYHBOIO
COLMAJIbHO-O)KOHOMUYECKOT0 pa3BuTHs KamyaTku.
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Abstract: a systematic approach to the analysis of various brain
structures (SGM) - human - child is presented. Numerous ultrasounds
were carried out, which ensured the creation of a model for
calculating the estimation of the information entropy of the SGM
cluster - the bug. It was established that the basis of the model is able
to identify various stages of cerebellar development, as well as
reproduce the quantitative indicator of the "maturity” of the neural
tissue of the cerebellum. Demonstrated the possibility of using
computer-based ultrasound data to create reasoned judgments about
the degree of cerebellum development in dissipative SGM - a child.

Keywords: brain, ultrasound computer model, dissipative system.
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2. Canxm-Ilemepoype

Annomayus: npeocmaesieH  CUCMEMHbIL NOOX00 K  AHAIU3Y
PA3UUHbIX cmpyKmyp 20710681020 mo3zea (CI'M) - yenosexa — pebenka.
IIposeodenvr mnoeouucaennvie Y3U, obecnewusuue cozoanue mooeinu
8bIYUCIEHUSL OYeHKU UH@opmayuonnou sumponuu kiacmepa CI'M -
Mo3diceyka.  Ycemawnosneno, umo  6asuc  mMooeau  Cnocobeu
uoenmughuyuposams paziuuHvle CMAOUU PAZBUMUSL MO3AHCEUKA, d
makdice 80CNPOU3BECMU KOAUUECMBEHHBI NOKA3AMeNb «3PeloCmuy
HeUpOHHOU MKAHU MOo3dceyKa. [Ipooemoncmpuposana 603M0HCHOCHb
UCNONB30BAHUSL  KOMNbIOMEPHbIX  Oauubix Y3U 0na  cozoanus
APSYMEHMUPOBAHHBIX CYHCOCHULL O CMENeHU PA3BUMUSL MO3ICEUKA 8
ouccunamuegnoti CI'M - pebenxa.

Knwueswvie cnoea: 2on06nou M032, KomnviomepHas moodenb Y3HU,
OUCCUNAmMueHas cucmemd.
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VIIK 539.1+519.61

Pa3zBuTne COBpEMEHHBIX MPEICTABICHUNA O JIUCCUNATUBHBIX
CTpYKTypax cGOpMHpPOBAJIOCh HAa MHOTOYHUCIEHHBIX MaTepuaniax
OMOJIOTHYECKHUX HCCIICIOBAaHUM, YCTAHOBUBIIIUX oO1ume
3aKOHOMEPHOCTH OINHUCAHUS TEPMOJAMHAMUYECKUX TMPOIIECCOB B
[IprpoaHBIX KUBBIX CUCTEMAax. BBIAENAS CEPUIO NMOHATHM TAKUX KaK
CUCTEMa, OTKPBITAasl CUCTEMa, OMOJIOTMYECKasi CUCTEMA - YKa3bIBACTCS
Ha HaJIM4YUEe HEPABHOBECHBIX MPOIECCOB, SBIAIOUIMXCS OCHOBOU
YCTOMYMBOIO Pa3BUTUSI M CYIIECTBOBAHUS CJIOKHOW CHUCTEMBI, B
YaCTHOCTH TOJIOBHOTO MO3ra 4eJloBeKa. B Takol cucTeMe MOCTOSIHHO
MPUCYTCTBYIOT ~ KOHBEKLIMOHHBIE TOTOKH  3HEpruu.  boibias
MHTEHCUBHOCTh SHEPre€TUYECKUX IMOTOKOB IMPUCYTCTBYET HA PaHHEU
CTaJNM pa3BUTHUS opranusma pedenka. Ciemys STUM MPeCTaBICHUSM,
CTPYKTYpHbI TosioBHOTO Mo3ra (CI'M) uenoBeka paccMaTpHUBAIOTCA Kak
CJI0’KHO OpraHM30BaHHas CTallMOHApHas OTKpPbITasl cucrema. B Takoi
CUCTEME  OTYETIIMBO  TMPOSBISIETCS  CBOWCTBO  CIIOHTAHHOCTH
(dhopMUpOBaHUs KJIACTEPOB — BHYTPEHHHUX CTPYKTYp, OOJIaJaroIInX
YHUKQJIbHBIMU HWHAUBUIYIbHBIMU Pa3JIMUUSIMHU, BBIPAXKECHHBIX B
TepMHUHAX UHPOPMAITMOHHOMN YHTPOITHH.

['omoBHOW  MO3r  SBJISIETCS  YHUKAJIBHBIM  COCPEIOTOUYCHUEM
HEUPOHHBIX  CTPYKTYp, MPEACTaBICHHBIX, B  aHATOMUYECKOM
OTHOIIEHUH, Kiactepamu. AnHatomuueckn CI'M xapakrepusyercs
HaOOpOM M3 IIECTH TOHKHX CIIOEB, OOpPa30BaHHBIX U3 CEPOro
BEIIIECTBA, KOTOpbIE pachpenesieHbl 0 TMOBEPXHOCTH  OEoro
BemecTBa. OOImas MOBEPXHOCTh TOJIOBHOTO MO3ra IPE/ICTaBliCHA
puGIeHON TOBEPXHOCTHIO, HA KOTOPOH OTYETIMBO BBIICISIIOTCA
0opo3bl M BHAAWHBI — YriayOJeHus. DTa OCOOCHHOCTH ITO3BOJISCT
paccMaTpuBaTh 0ObEMHBIC W TIOBEPXHOCTHBIC MOKA3aTEIN KIACTEPOB.
Takue npencraBieHus: B MOJHON Mepe COOTBETCTBYIOT OINPEIEICHUIO
JTUCCUTIATUBHOM  CHUCTEMBI,  OOJIajlatonied  MHOTOYHCIICHHBIMU
(YHKITMOHATBLHBIMU COCTOSIHUSIMU. B MEIUIIMHCKON TMpakTUKE B
KaueCTBE THUIIOBBIX METOJIOB OlIGHKH coctossHus CI'M  mpuHsTO
paccMaTpuBaTh MAarHUTOpe3oHaHCHYl0 Tomorpaduio (MPT) wu
yIBTPa3BYKOBOE UCCIIeIOBAHUE (Y3N), OCYIIIECTBIISIEMBIX
MOCPEACTBOM  KOMITBIOTEPHBIX  CKaHEpOB, OOECHEYMBAIOIIMX B
MHTEPAKTUBHOM PEXKHUME TMOJYYEHHE MAacCUMBa JaHHBIX H30paHHBIX
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(parMeHTOB TOJOBHOI'O MO3ra, a TaKXe YHCICHHBIX IOKazareei
M30paHHBIX KJIACTEPOB.

MaccuB maHHBIX — 3TO CTATHCTUYECKAM MACCHUB IIOKa3aTelne
COCTOSIHUSI HEHpOHHOW TKaHHW, M30paHHOTO (parMeHTa TOJOBHOTO
Mosra. Mcmomb3ysi KOMITBIOTEPHBIE TPOTrpaMMbl  (POPMUPOBAHUS
MacCHUBOB JAHHBIX, peanusyercs npoueaypa CO3JaHMs
JUArHOCTUYECKOTO 3AKITIOYEHHUS.

Onepupysi OHSITUEM MaccuBa JaHHBIX Aiig u3dpanHoit CI'M, kak
IpaBuUJIo, CO3JaeTcs yCpEeAHEHHAs OLICHKA noKa3aTes
SHEPreTUYECKOTO0 COCTOSIHHMS HEMPOHHOrO Kjacrepa. Pacmmpum 3T1o
npejacTaBieHne. B Takom ciiydae MOXHO CKaszaTh, YTO JJIsl JIFOOOMU
JUCCUTIATUBHOM CHUCTEMBbl XapaKTEpPHO OTCYTCTBUE COCTOSIHHE C
«TOBTOPEHUEM COOBITHIY. B MpocTOM HILTIOCTpAaTUBHOM IPUMEPE IO
ATOMY  TE€3UCYy MOXHO TOBOPHUTH O  HEBO3MOXHOCTH  Ha
MPOJOJIKUTEILHOM BPEMEHHOM HMHTEpBaje (pukcanuu AByX U Oosee
a0OCOJIIOTHO ~ MJCHTUYHBIX ~ MacCHMBOB  JIaHHBIX,  HalpuUMep,
KapauorpaMM, PpEHTTeHOTrpaMM, TOMOrpaMM. AKCHOMAaTUYECKOE
MPaBUJIO, CO3/JAaHHOE HA OCHOBE 3TOT0 TE3HCa, PEATU3yeTCsl B paMKax
teopembl  JlmyBwuis  [1], KkoTOpas TOCTYJIMPYET COXpPaHEHUE
MOCTOSIHHBIM ~ DJIEMEHTAPHOTO  KjacTepa (ha30BOro IMPOCTPAHCTBA
HaOmMOIeHUs, XOTS (opMbl W pa3Mepbl  UCKIIOYUTEIBHO IS
BBIOpPAHHOTO HabOpa KIACTEPOB MOTYT MEHAThCS. UTO (hakTHUECKU U
MPOUCXOJIUT B TPOIECCE PA3BUTHS OpraHuM3Ma, B YACTHOCTH
rOJIOBHOTO Mo3ra. HecMOTpsi Ha BapUaTUBHOCTh Pa3MEpPOB Pa3IMUHBIX
KJIACTEpPOB,  HAlpuMep, B  TOJIOBHOM  MO3T€  MO3KEUKa,
MECTOMOJIOKEHHE KJacTepa B (Pa3oBOM MPOCTPAHCTBE HAOIIOIEHUS
COXpaHSIETCSl IOCTOSIHHBIM. B TakoMm ciydae, cieayeT MpU3HaTh, YTO
GyHKUMS pacnpelieNIeHUs] 3JIEMEHTOB M30paHHOrO KJlacTepa OCTaeTCs
HEU3MEHHOM Ha BCEM Iepuoje Ku3HU. M3 »TOro cremyer, 4TO
GyHKUMS ~ paclpeiesieHus  BJEMEHTOB  HM30paHHOro  Kiacrepa
YHUKaJbHA, a (yHKIMOHAJIbHAs OIIEHKa Pa3BUTOCTH KjacTepa
dhopmupyeTcsi B TepMUHAX SHEPTHUU.

Hanuune npencraBieHus 00 yCTOMYHMBOM COCTOSIHMM KiacTepa,
BO3HUKAIOIIEE B HEPABHOBECHOW Cpele MpU YCJIOBUHU JAUCCHUIIALIUU
(pacceuBaHus) PHEPrUHU, KOTOpas MOCTYIMAeT HW3BHE, OOeCleYynuBaeT
BO3MOKHOCTH TIPOBOJUTH pacueT OICHKH WH()OPMAITMOHHON SHTPOIIUU
[2]. Bwimensis kmaccudeckuii OWHApHBIA IMOJXOJ B OINpPEACIICHUU
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uH(poOpMaIMU, pacCMaTPUBAETCSl MapaMeTpuyecKkas MOJENb KiacTepa,
co3JaBaeMas Ha OCHOBe mokazarenss oObema (V) u miomanu
MOBEPXHOCTH (S), KOTOPbIE YCTAHABIMBAIOTCS B MPOLIETypPe HATYPHOTO
V3U uccnegoanus CI'M, B 4aCTHOCTH, MO3KEUKa.

Moszxeuok siBngercs: yacteio CI'M, obnamaeT kopoii, oOpasyromieit
IBYXJIOJIbHYIO CHUCTEMY. B aHaTOMHYECKOM IUIaHE HAJl MO3KEYKOM
BO3BbINIAeTCA 3aThiouHas obmacte CI'M. M3ydeHne aHaTOMHUYECKHX
OCOOEHHOCTEM  pa3BUTUSA  MO3KE€YKa Ha  PaHHUX  CTaauAX
dbopMHUpOBaHUS OpraHW3Ma YeJOBEKa IMPEACTABISIETCS AaKTyaJlbHON

HpO6H€MOﬁ, ITOCKOJIbKY co34acT OCHOBBI IMOCTPOCHHUA
JOJIT'OBPCMCHHBIX CY)KIIGHI/Iﬁ O Pa3BUTOCTHU I[BHF&TGJ'IBHOﬁ AKTHBHOCTHU
OopraHusma.

(DOpMaJII/ISM IIOCTPOCHUA CY)KIIGHI/If/'I co3aacTCa B TCpMHHAX
HapaMeTpI/I‘IGCKOf/'I MOICIIN, peaJ]HBYGMOﬁ Ha OCHOBC BBIPAKCHHA:

X(t) =(s+v)Cos(t) —vCos (S :; v t)

Y(t) = (s + v)Sin(t) — vSin (S : v t)

I'ne s- HOpMUpPOBAHHOE 3HAYEHHWE IUIOMIAAM TMOBEPXHOCTH
MO3K€UKa; V- HOPMHUPOBAHHOE 3HAuC€HHE OObeMa MO3Keuka; t-
napameTp pa3BepTKU COOBITHI /paauan/

[Ipouenypa VY3M mno3BosisieT B pa3HbIE MOMEHTHI Pa3BUTHSA
opranusma 3adukcupoBath GOpMy U pazMepbl MO3Keuka. Mo3KedoK
SIBJISIETCSL 4acThbio AuccunaTtuBHOM cuctembl — CI'M. OreHka ypoBHS
MH(OPMAITMOHHON SHTPOIUU JUCCUTIATUBHOTO KJIACTEpa — MO3KEUKa,
CO3/MaeTcad MO pe3ysibTaTaM KommbioTepHoro Y3WM wuccienoBanus,
KOTOpOE€ BOCIIPOM3BOAMUT TOKAa3aTellb 00beMa U TUIOMATN MO3XKEUKa
[3]. B ocnoBe moctpoeHuss wmonenu GOPMHUPOBAHUSA OICHKU
MH(POPMAITMOHHON SHTPOMNUU, 3aJI0KEH MPUHIIUIT MOHUTOPUHTA
pa3BUTUS CTPYKTYphl Mo3xkedka. [lo mepe pa3Butus opraHuzma
YBEJINYNBACTCS KOJIMYECTBO 3JIEMEHTOB KJIACTEPA,
UJCHTUPUIIUPYEMOTO KaK MO3KEYOK B MHTEPAKTUBHOM pexxkume Y 3U.
Otor 3hdexT npocieKUBAETCI B MATEeMaTHYECKOM MOJEIU U
MPEJICTABIICH HAa PUCYHKE.

Od4eBUHO, E€CTECTBEHHOE pa3BUTHE TOJOBHOTO MoO3ra TpeOyeT
JETANIBHOIO0 PacCMOTPEHUS yBenuuuBarouieics cioxHoctu CI'M, B
YaCTHOCTH,  TOBBIIICHUSI ~ 3pPEJIOCTH  CTPYKTYphl  MO3XKEUKa.

OObnapy>xeHne Kak MUHUMYM JBYX COCTOSIHMM Pa3BUTUS CTPYKTYpPHI
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MO3XKEUKA — «HE3PENOW» U «3peyiol» CTPYKTYphI, XOPOIIO
IpOCIEKUBAETCS Ha TpadrueckoM 00pasze MoJIemu.

Hopma "CTpyKTYypbl MO3Xe4yKa"

—@— CTPYKTypa He3penas

—==— CTPYKTYypa 3penasn

MapameTp v

I'IapahnrneTp s

Puc. 1. I'pagpuueckuii oopaz cmpykmypobl MO3H#ceuKa

[lepBUYHO BOCHPOM3BOJIMMBIA B MOJEIH 00pa3, COOTHOCHUMBIN C
HEpPa3BUTOM CTPYKTYpoO#l, 00JiaaeT KOMIAKTHOCThIO. Hamportus,
o0pa3 ¢ pa3BUTON CTPYKTYpPOM XapaKTepU3yeTCs HE3aBEPIICHHOCTHIO
IIEPUMETPA, YTO MOKHO COOTHOCUTH CO CIIUPAIIBHBIM IPOLIECCOM.

PaccMoTpeHHbpIl B KauecTBE  WJUIFOCTPATHUBHOIO  MPUMEPA,
CpelcTBaMH MOJCIUPOBAHUs, 00pa3 CTPYKTYphl MO3KEUKa, HA OCHOBE
VY3U, n1no3BoJseT apryMEHTUPOBAaHO  MPOBOAUTH  MOCTPOCHHE
TAKCOHOMUYECKUX MpPaBWJI PA3BUTHS  HEUPOHHOU  CTPYKTYPBHI.
DopMHUpPOBAHNE TAKCOHOMUYECKUX IPABWJI TO3BOJISIET YCTAHOBUTH
«TOHKHE» paznuuusi HeHpoHHbIX CI'M, B TOM 4UMClIe U MO3KEUKa, Ha
Pa3HBIX CTAAUSAX PA3BUTHUA, U, YTO BAXKHO MPOBOJAUTH COMOCTABIICHUE
MOJYYEHHBIX PE3YJbTATOB B Pa3HBIX BO3PACTHBIX IPYyNMIax AETEH.

DOTO  OKa3pIBaeTCAd  YPE3BBIYAWHO  BAXXHOM  KOMIIBIOTEPHOMN
BBIUUCJIUTEIBHOW TPOUEAYPOl B TEPUOJI PAHHETO MOHUTOPUHTA
muccunatuBHoil cuctemMpl CI'M. Hannmume BO3MOXKHOCTH CO31aBaTh
KOJIMYECTBEHHBIE IIOKA3aTEIM O PA3BUTOCTH MO3XKEYKa, HApaBHE C
MoKazaTeisiIMi  O0beMa W IUIONIAA TOBEPXHOCTH, MOITydaeMbIX
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OCPEJICTBOM 00pabOTKM MaccuBOB naHHbIX Y3U, cmocoOcTByeT
BOCIIPOU3BEACHUIO aPTYMEHTUPOBAHHBIX MEUIIUMHCKUX CYKJICHUM.
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Abstract: the article presents data on the treatment of inflammatory -
destructive periodontal diseases. The authors came to the conclusion that
treatment should be comprehensive and aimed at eliminating
inflammation in the periodontal area, eliminating the periodontal pocket,
stimulating reparative osteogenesis, restoring function, and preventing
negative effects on the general health and quality of life of patients. The
use of conductors in drugs for the treatment of inflammatory and
destructive periodontal diseases is due to their ability to increase the
transmucous conductivity of drugs to the inflammation focus, allowing
you to create an effective concentration of the active drug component that
is part of the composition in the entire volume of periodontal lesions and
maintain it throughout the entire period of treatment.
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Annomayusn: 6 cmamvbe NPeOCMAsieHbl  OAHHbIE — JIeYeHUs.
B0CNAIUMENLHO-0ECMPYKMUBHBIX 3a00aesanull napooonma. Aemopwi
NPUUWLIU K 8b1800AM, UMO JedeHUe OOJNCHO Oblmb KOMNIEKCHbIM U
HanpasieHo Ha TUKBUOAYUIO 8OCNANEHUs 8 NAPOOOHMANbHOU 0baacmu,
ycmpaHenue napooOOHMAaIbHO2O Kapmana, CMUMYTAYUIO
penapamueHo2o ocmeoeeHesa, s8occmanoseHue @yHrxyuu,
npeoynpexcoeHue He2amueHo20 6IUAHUL HA odujee 300posve U
Kawecmeo  JicusHu  nayuenmos. Ilpumenenue npoBoOHUKO8 8
JIEKAPCMBEHHbIX — npenapamax — 0as  JjJedeHusi  BOCNAIUMEeNbHO-
0eCmpyKmMuUHbIX  3a001e8aHUll  NAPOOOHMA  00YCI0BIEHO  UX
CBOUCMBOM nOBbIUUAMb MPAHCMYKO3ZHYIO nPOBOOUMOCTb
JIEKAPCMBEHHbIX CPeOCme 6 0Ha2 B0CHANEHUS, NO380J551 CO30amb
aghhekmusnylo  KOHyemmpayuio - aKmuHo20  JIEKAPCMBEHHO20
KOMNOHEeHmMA, 6X005uje20 6 COCMma8 KOMNO3UYuu, 80 6cem obOveme
NapoOOHMANLHBIX NOPANCEHUN U NOO0epI’CAmb ee 8 MmedeHUe 6Ce20
nepuooa neyenusl.

Knioueevle cnoea: napooonm, napooowmum, uUMMYHOMOOYIAMOPLL,
NpPOMUBOBOCHAIUMENbHBIE U AHATe3UpYIowue detimaue.

HavanbHbiM ~ 3TanmoM  KOMIUIEKCHOTO JICYEHUS  BOCHAIMTEIBHO-
JECTPYKTUBHBIX 3a00JI€BaHUI TapOJOHTA SIBJIAIOTCSI  ATHOTPOITHBIE
TEPANeBTUUECKUE MEPOIPUATHS, HANpPABICHHbIE HA JIMKBUAALIMIO
(dakTopoB,  CHOCOOCTBYIOIIMX  TOJIEPKAHUIO  BOCHAIUTEIBHBIX
MPOIECCOB B TMAapOJOHTE B CBSI3U C MPUKPEIUICHUEM OHOIICHKH,
BKJTIOYAOIIME: 00ydYeHHE M KOHTPOJb MHIWBUAYyaJTbHON TUTHEHBI pTa,
ylaJeHue HaA- M TOJIECHEBBIX 3YOHBIX OTJIOKEHHUH, 3aKpPBITHIN
KIOpETaX, JIEYEHWE Kapueca M €ro OCJIOKHEHUM, YyCTpaHEHHE
HaBUCAIOIIMX KpaeB TuioMO. HeoTbemsieMbIM  3JieMEHTOM,  JIs
noctkeHus:  3(PGEKTUBHOCTH  Tepanuu, SBISCTCS  YCTaHOBJICHHE
JIOBEPUTEIIHBIX OTHOIICHUH C maneHToM [4, 9, 33].

BtopbiM 3TanoM siBsieTCsl MEIMKaMEHTO3Hasl TEparusi, BKIOYaroIast
MIPUMEHEHUE AaHTUCETITUKOB, MPOTUBOBOCIIAJIUTEIILHBIX IpENnaparos,
BUTaMUHOB, ()€PMEHTOB, UMMYHOMOIYJIATOPOB. OCHOBY COBPEMEHHOTO
MEIMKaMEHTO3HOTO JICYCHUS BOCTIAIUTEIBHBIX 3a00JI€BaHUI MapoIOHTA
COCTaBJISIIOT ~ AHTHUCENTUYECKUE  JIEKAPCTBEHHbIE  cpeAcTtBa. Ha
CErOJMHAIIHANA JIEHb MECTHOE [MPUMEHSIETCS IIUPOKUM  CIEKTP
npenapatoB: 0,05% pactBop xuoprekcuauHa, 0,01%  pactBOp

54



Mupamuctuna, 3% pactBop nepekucu Boaopoaa, 0,02% pactBop
¢bypaumnuna, 0,1% pactBop nepmanranara kanus [9, 30]. M3BectHO
Tak)ke, YTO TMPU BOCTAIUTEIBHO - JECTPYKTHBHBIX 3a00JICBAHMSIX
MapoI0HTA UCIIOJIB3YIOT AaHTUCENTUKH, COJIEpKaIUe WOl - «beTtaauny,
rje Hoa MpelcTaBieH B BHUAE KOMIUIEKCA MMOJUBUHWINUPPOIUIOH
riona; 0,02% nekaMeTOKCHMH B HM30TOHHYECKOM pacTBOpE XJopuia
HaTpusi - «J/lekacam»; OKTEHHIWH Ha OCHOBE (HEHOKCHITAHONA -
«Oxktenucent» [11, 33].

B  mHacrosimee Bpems, 1O  pe3yidbTaraM — MHOT'OYHCIIEHHBIX
AKCIEPUMEHTATIBHBIX U KIMHUYECKUX MCCIIEIOBAaHUN, HAyYHO JO0Ka3aHo,
YTO MpenapaToM BbIOOpa B MApOJOHTOJIOTUU SIBJISIETCS XJIOPTEKCHJIUH,
TaK Kak OH ¢AUHCTBEHHBIN mmoaasisieT oonee 80% Ouoruenku [7, 22, 29].
[ToBepXHOCTH 3yOOB, UMILJITAHTOB U CIIM3UCTOM OOOJIOUKHU PTa COACPKUT
OaKkTepralibHbIC KJIETKU, B CTEHKaX KOTOPBIX MPUCYTCTBYIOT aHHUOHHBIC
rpynnbl  (cynbdatel, gocdarbl, KapOOKCUIBHBIC TPYIIIbI), UMEIOLIUE
OTpUIIATEIILHBIN 3apsJl, TEM CaMbIM XOpoIIed abcopOrueit Kk HUM
00J1alaeT MOJOKUTEIBHO 3apsKeHHBIN OucOuryanua. M3BecTHO, 4TO
KOHIICHTpAIUsl AHTUCENTHKA B MOJIOCTH pTa MOCIE OJHOKPATHOIO
MIPUMEHEHUSI COXPAHSAETCS A0 § 4YacOB, MOCJIE TPEXIHEBHOrO - 110 14
JIHEeM, a MCHOJIb30BaHUS 10 9 nHedl - B Teuenwe 11 Hedenp, 4To
oO0BsCHSETCS CIIOCOOHOCTBIO XJIOPTeKCUANHA CBS3bIBATh
KapOOKCUJIbHBIE TPYIINIBI MYIMHA ¢ 3aMeniaTh HOHBI KaJbIlud,
BBIJICTISIEMbIC CIIOHHBIMHM JKe€Je3aMU. AHTUCENTHK COXPAHSET CBOIO
AKTUBHOCTh B MPHUCYTCTBUU KpPOBH, THOSI, Pa3JIMYHBIX CEKPETOB U
OpraHUYEeCKUX BEIECTB. XJIOPTeKCHUIWHA OWTITIOKOHAT OKa3bIBaeT
BBIpKEHHBIN 3¢ (EKT B OTHOIIEHUU BUPYCOB, TpuboB poaa Kanauna,
IPAMIIOJIOKUTENBHBIX M TPAMOTPHIIATENBHBIX  a’pOOHBIX U
aHadpOOHBIX OakTepuii, He Hapymias (YHKIMOHAIBHYI) aKTHUBHOCTH
nakToOamwiu u 6udunodbakrepuii [16, 20, 35].

OpnHako, HECMOTpPST HA BBICOKYIO KIMHUYECKYIO 3(PPEKTUBHOCTD,
XJIOPTEKCUJIUH B BUJE PacTBOpa Il TOJOCKaHUM HMEeT psif
HeXeNaTeTbHbIX AP (HEKTOB: OKpallIMBaHUE TTOBEPXHOCTEHN 3y0O0B, MJIOMO,
OpPTOMEINYECKUX KOHCTPYKIIUHM, CIM3UCTOM OOOJOYKU;, HETPHUSTHBIN
BKYC W  HapylleHHME€ BKYCOBOW UyBCTBUTEIBHOCTH, BBI3bIBACT
JICCKBAMAIIAIO THUTEIHS CIIM3UCTOM O0OJIOUKM mojocTu pra [21, 24].
[TpoTnBOMUKpPOOHBIE TpenapaThl CUCTEMHOTO JCHCTBUS MPUMEHSIOTCS
npu arpecCUBHBIX u TSKEIBIX dopmax  mapoOIOHTHUTA,
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COIPOBOKIAIOIIUXCS COMAaTUUECKON IMATOJIOTUEH, OCIOXKHEHUSAX IMOCHE
XUPYpPrudeckux BmemaTensCTB. [lo naHHBIM JMTepaTypbl HauOolee
9acTO TPUMEHSIOTCS  CICAYIOMME aHTHOWOTHKH: METPOHHIA30,
JUHKOMUIIUH, KJIMHAAMUIIVH, a3UTPOMHUIIVH, MUJICKaMUIIYH,
POKCUTPOMUIIMH, JOKCUIMKIMH, rpamuiuauH C, aMOKCHUIIMJUIVH,
ookcarmH, mumpodaokcaryH [4, 19, 34].

[To pesynbraram mnOCHEAHUX HAYYHBIX HCCIEIOBAHUN Haubosee
3¢ (HeKTUBHBIM AHTUOMOTHUKOM, JEHCTBYIOIIMM Ha aHa’pOOHYIO
MUKpOQIIopy, SBISETCA METPOHWIA30j1. B anTedyHod cetu ceromHs
NpPEICTaBICHO pa3HooOpa3ue JIeKApCTBEHHBIX IMpernapaTtoB s
MECTHOTO MPUMEHEHHUsI, COJIepKAIINX METPOHUAA30JI B KOMOMHAIINH C
OpyruMu  aHTuOMoThkamu, antucentukamu, HIIBC: «Metporun
JlenTay, anre3auBHbIN Oaiib3aM «AcenTay, renb «[ nanyaeHT», mieHKd
«Iunmen» [3, 15, 33].

Crnenyer OTMETUTH, YTO HA CETOJHAIIHANA JCHb MEPCIEKTUBHBIM
SBIIICTCS. BHEJpeHHWE (harorpenapaTtoB IMpHU JICYEHUH BOCHAIMTEIBHO-
JECTPYKTUBHBIX 3a00JjieBaHUN TKaHeW mnapojoHTta. [IpeumyiiecTBom
OakTepuodaroB mepen aHTHOMOTUKAMH SIBIISICTCA HMX HM30MpaTeIbHOE
NEICTBME KMMEHHO Ha TaToreHHyro wmwukpoduopy [7, 16, 21]. B
MOCJIEIHUE TOJbI BO MHOTUX OOJIACTSIX KIMHUYECKOW MEIUIIUHBI
MIPUMEHSIOT CTPYKTYPHBIM aHAJIOr COSAVUHEHWN TIpymmbl BUTaMHHA BO,
oOMajmaronuii  aHTHOKCUJAHTHBIM,  WMMYHOMOJYJIUPYIOIIMM U
MIPOTUBOMUKPOOHBIM  JielicTBreM. [Ipemapar HCHONB3YIOT B BUJIE
WHBEKIMIA W/ UM MHCTWUISIMN B TApOOHTATIbHBIE KapMaHbl. OCHOBHOE
JecTBUE Tperapara - MeMOPaHOMPOTEKTOPHOE,  OMpPEesieMoe
CHW)KCHHEM  WHTEHCHMBHOCTM  OCHOBHBIX  JIMIUAMOIYJIUPYIOLINX
MeMOpaHOJECTPYKTUBHBIX (hakTopoB. B oTeuecTBeHHOU muTeparype
BCTPEYAIOTCA JIAHHBIE O TPUMEHEHUM CPEACTBA IPU XPOHUYECKOM
TeHEPAIIM30BAaHHOM IapOJIOHTUTE HAa (JOHE SI3BEHHOM OOJIE3HM KeITylIKa
Y ABEHAATUTIEPCTHOM KUIIKK [ 15, 26, 31].

JlokazaHo BJIMSHHE O30HMPOBAHHOIO Maciia «O30HUI» Ha COCTOSIHUE
MYKO3aJIbHOTO HMMMYHHUTETa TMOJOCTH PTa Yy OOJBHBIX XPOHUYECKUM
NapoAOHTUTOM. O30H BIMSET HAa MUKPOUUPKYJSIIUIO, AKTUBHOCTH
CUCTEMBbl AHTUOKCHJIAHTHOW 3alIUThl W KOPPEKIMIO HapyIICHUIN
MEPEKUCHOTO OKUCJIeHUsT JumuaoB. [Ipemapar mpeacraBiser coOoi
MAaCJISIHBIM PacTBOP MPOAYKTOB TIIyOOKOTO OKWCIIEHUS HEHACBHIIECHHBIX
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KapOOJIOBBIX KUCJOT MPUPOIHOTO MPOUCXOXKIIEHHUS, €ro MPUMEHSIOT B
KaueCTBE alllJIMKALMI B MapoAOHTANIbHBIE KapMankl [ 10, 19, 30].

B Hacrosimee  BpeMs = HAy4yHO  JIOKa3aHO  MPUMEHEHUE
(U3MOTEPAeBTUIECKIX METOJOB JICUCHUS B KOMIUIEKCHOW Teparmu
BOCIIAJTUTEIHHO-IECTPYKTUBHBIX 3a00J€BaHUM MapojoHTa. B KkauecTBe
CaMOCTOSITEIIbHOM IPOLIETYPHI WIH KOMOMHUPOBAHHO c
AJNIEKTPOMArHUTHBIM ~ TIOJIEM  MOPUMEHSAIOT — JiazepoTepanuio  [21].
Hcnonp3oBanne  (GOTOMMHAMHYECKOM  Tepamuu  OOyCJIOBIUBACT
oOpa3oBaHHe (boTOKOAryIISIITMOHHOMN TJICHKH, oOmanaromeit
IIPOTUBOBOCTIAJIUTEIILHBIM U YCIIOBHO - A€3UH(GUITUPYIOIIMM CBOKWCTBOM,
YTO MO3BOJISIET YCKOPUTH CPOKU PEreHepali TKaHeW MmapoaoHTa [5].
N3BecTHO, YTO MOJ IEHCTBUEM TPAHCKPAHUAIBLHOU 3JIEKTPOCTUMYIISLIMH
BBIICISIIOTCA ~ DHJAOTCHHBIC  ONUOWAHBIE  MENTU[bI,  SBJSIOLIUECS
MMMYHOCTUMYJISITOPAMH M CIIOCOOHBIE PEryJIMPOBATh BHIPAKEHHOCTD
MMMYHHOTO OTBeTa [7]. CIeayronmm 3TaroM SBISIETCS XUPYPrAYECKOe
JICYCHUE MO TOKAa3aHWsM, BKIIIOUAIONIEe B CEOSl OTKPBITHINA KIOpETax
MapOJIOHTATILHBIX KapMAaHOB, JIOCKYTHBIE OIEpaliy, TMHTUBIKTOMMUIO,
IJIACTUKY Y3/ICYKU BEPXHEW W/WIM HUKHEH T'yObl, BECTUOYJIOIIACTUKY,
yaaJleHne 3y0oB, He Mojyiekamux coxpanenuro [9, 18]. Jlamee cnemyer
OpPTOMEINYECKOE JICUEHUE C IIEJIbI0 BOCCTAHOBJICHUSI IICJIOCTHOCTH U
(GyHKIMH 3yOHOTO psiia, CTAOMIIM3allMU NapOJIOHTa U BKIIIOYAET B ceOs
n30upareibHoe  MpUIUTM(GOBBIBAHUE, BPEMEHHOE  IIMHUPOBAHUE,
M3rOTOBJICHHE ChEMHBIX M HEChEMHBIX TpoTe30B [17, 23].

[Io mnokazaHWsIM NOPUMEHSIOT TaKK€ OPTOJOHTHYECKOE JICUEHHE,
HaMpaBJICHHOE HAa YCTPAaHEHHE 3yOOUEITIOCTHBIX aHOMAINIA U BTOPUYHBIX
nedopManiii  3yOHBIX — PSAJOB, CTAOMJIM3AIMIO  TMAPOJIOHTAILHOTO
KomiIiekca [19].

[Tocnemqaum 3Tanom SIBISIETCS BOCCTAHOBUTEIBHAS TEPAINUS C LETbIO
CTUMYJISIIUU ~ pereHepallid KOCTHOW TKaHW. JTOMY  MIpoleccy
CIOCOOCTBYET MPUMEHEHHE CPEJCTB M METOJIOB, BIMAIOIIUX Ha OOMEH
BELIECTB, MUKPOLMPKYJISLUIO, UIMMYHHYIO cuctemy [4, 31].

OcobeHHoCTH naToreHesa BOCHAJIUTEIBHO-AECTPYKTUBHBIX
3a00JIeBaHUN TMApOJIOHTa TPAKTYIOT HEOOXOIUMOCTH HCIIOJIb30BAHMUS
MIpernapaToB, BIUSIONIMX HA UMMYHHYIO CUCTEMY C LIEJbIO YBEITUYCHUS
Mepruoia PEMUCCHUH W COKPAIEHHS] CPOKOB JICUCHHS 3a00JICBAHUIA.
AHanu3 COBPEMEHHOW JIMTEPATYpbl MO3BOJISIET CAENIATh BHIBOJ O TOM,
YTO B HACTOSIIEEC BpPEMs HCIOJb30BAHHUE HMMYHOMOJYJIATOPOB B
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TEepanvy NapOJOHTUTA HEAOCTATOYHO PACIpPOCTPAHEHO, HECMOTPS Ha
BBICOKYI0 3 pekTuBHOCTD [25, 32].

Hayuno pgokazana »ddektuBHOCT, «llomiokcuaoHus» -  3TO
OTECUECTBECHHBIN, XUMHUYECKU YUCTBIM, BBICOKOMOJIEKYJISIPHBIN
MMMYHOMOJYJISITOP,  OONaialolMid TakkK€e W aHTUOKCHIAHTHBIM
neiicteueMm.  Ilpumensercs wMectHO B ¢GopMe  TaOJICTOK  JUId
paccaceiBaHvs. | TaBHOW OTJIMUMTENBHOW YEPTOM Ipernapara SBISETCA
€ro CIIOCOOHOCTh CTHUMYJIUPOBATh AaHTUUH(EKIIMOHHYIO PE3UCTCHTHOCTD
opranusMa, mHpu 3ToM ycuiuBaercss oOpazoBanue PHOa, eciam ero
COJIEpP’)KaHHE HAa HU3KOM WIIA CPETHEM YPOBHE, U HECKOJIBKO CHUKAETCS
MIPU TIOBBIIIEHHOM COJEpKAHUU JIAHHOTO IUTOKWHA. TakuMm o00pazom,
aKTUBUPYIOTCS (PaKTOPHI crienudUIeckor U HeCHeIM(PUUECKOMN 3aIluThI
opranusma [17, 28].

NmmyHoMonysisatop «['€noH» - CUHTETUYECKUM NMENTHUJI, COCTOSLINAN
n3 14 aMUHOKMCIIOTHBIX OCTAaTKOB. [IprMeHsieTcs B BUIC alllJIMKaliid Ha
JECHY W WHCTWULALIMKA B TMAPOJOHTAJIbHBIE KapMaHbl. AKTHUBAIUS
MECTHOTO UMMYHUTETA CBSI3aHa CO CIIOCOOHOCTBIO TpernapaTa U3MEHSITh
CIIEKTP CHHTE3UPYEMBIX KJIETKAMH IMTOKHHOB, a TaK)Xe IOBBIIIATh
(YHKIIMOHAJIBHYIO aKTUBHOCTH  (PUOPOOJIACTOB W AMUTEIHATBHBIX
KJIETOK, YTO CIOCOOCTBYET pereHepalnny KOCTHOM TkaHu [25, 26].

WNutepec Takke mnpeacTaBiseT renenoaodHas Qopma mnpemnapara
Ackopbar xuTo3aHa (COJMM aCKOPOMHOBOW KHCJIOTHI U XWTO3aHA).
XUTO3aH - 3TO MPUPOJHBIA OHOTIOIUMED, TIOTYYaeMbIi U3 KOMIIOHEHTA
DK30CKEJIEeTa WICHHCTOHOIMX XWTHUHA METOJOM JICAllCTUIMPOBAHUS.
JlokazaHo, 4YTO JaHHBIA TOJKCaxapua 00J1aaeT WUMMYHOTPOITHBIM
JICMCTBUEM, a TaKXK€  aHTUOKCHUIAHTHOM,  JCTOKCHMKALIMOHHOM,
aHTUOAKTEpUAIIBHOW U pEreHepUPYIONIe aKTUBHOCTHIO. OJIHAKO Ha
CEerOJHSIIIHUN JI€Hb O MEXaHU3ME MOAYJISIIIMA MMMYHHOTO OTBETa
JAHHOTO IIperapara U3BECTHO KpaiiHe Maio [6, 28]. «beraneiikuny -

JeKapCTBEHHbIN UTOKHUHOBBIM UMMYHOMOAYJISATOD,
NpEACTaBIAIOMINN CcOO0M pPEKOMOMHAHTHBIA MWHTEpJEeKuH - Ip
yenoBeka. HeOonbmas monekyna WMJI - 1p sBusercs riaBHbBIM

MEAUAaTOPOM MECTHOM BOCHAJUTEJIIBHOW PEAKIMH, IMOJABISET
pacnpocTpaHeHrue WH(EKIUU, yJaydiaeT 3JIMMUHAIUMIO MaTOTeHHBIX
MHUKPOOPTraHU3MOB M PEreHEpalu0 MOBPEXKIACHHOW TKaHu. lIpum
MECTHOM IIPUMEHEHUHU «beraneiikuna» MOBBIIIAETCS
(GyHKIIMOHANIBHAS AKTUBHOCTh HEUTPO(MUIBHBIX TPAHYJIOIHTOB,
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UHIYUHUPYETCS nuddepeHIupoBKa MPEIIIECTBEHHUKOB
UMMYHOKOMIIETEHTHBIX  KJIETOK, yCWJIMBaeTcs  mpoiudepanus
TUM(OIMTOB ¥ aKTUBUPYETCS IPOTYKIIHS ITUTOKAHOB [ 14, 25].

JlekapcTBeHHBIN ~— mpemapar  «Mmmaiidg» - aganToreH ¢
MMMYHOMOZYJIMPYIOLIEH, aHTUOAKTepUATbHON 151
MIPOTUBOBOCHAJIMTEIBHOM ~ AaKTHMBHOCTBIO  TaKXKE€  HMCHOJB3YETCS
MEPOPATbHO B paMKax KOMIUIEKCHOTO JIEYEHUsS] NMApOJOHTHUTA CPEIHEH
CTETICHU TSKECTU. B pe3ynbTaTe KCHEpUMEHTAIbHBIX UCCIIECIOBAHUN U
KJIMHUYECKUX HCIIBITAHUN BBISABICHO, YTO MpErapar, BO3JACHCTBYS Ha
UMMYHOKOMITETEHTHBIC OpraHsl, BBI3bIBACT s ekt
KOJIOHMECTUMYJHpytoiero  (akropa,  yBeinuuuBasi  OOHOBJICHHE
TUMQPOUIHBIX KIETOK, TEM CaMbIM MHIYLIUPYETCS KICTOYHBIA H
TYMOPAJIbHBIN UIMMYHUTET [6].

B nacrosiiiee BpeMsi IpOBOIUTCS PSIJT KIIMHUYECKUX U JIAOOPATOPHBIX
UCCIIEIOBAaHUI UMMYHOMOZYJISITOPA - uHTEpHEpPOHOreHa
«uxnodepon». Ilo gaHHBIM JUTEPATYPHBIX HCTOYHHKOB, HAKOIUICH
HEOOJBIION OMNBIT  KCIOJB30BAHMS JIMHUMEHTa LHUKJIO(EepoHa B
MPaKTUYECKOW CTOMATOJIOTUU. M3BECTHO, YTO Mpenapar CTUMYJIUPYET
CTBOJIOBBIE KJIETKM KOCTHOT'O MO3ra, (paroIuTo3, CHUXKAET aKTUBHOCTD
MaTOTEHHOW  MHUKPO(MJIOPHI, YTO  CHOCOOCTBYET  YMEHBIIICHHUIO
AHIOTOKCUKO3a. [lonoxkuTenpHble KIMHUYECKHE 3(D(EKThI CBA3aHBI CO
CHOCOOHOCTBIO ~ BOCCTaHABIMBATh  MECTHBIM  HecnenupuIecKui
MMMYHHBI OTBET U CTAOWJIM3UPOBATH MPOIECCHI JIUIMONEPOKCHIAIUH.
Kpome Toro, muaument «lluxinodepoHa» HUCMONB3YIOT B KOMIUIEKCHOM
TEpariyu XPOHUYECKOTO TE€HEPATM30BAaHHOTO TMAapOJOHTHTAa Ha (oHe
renmarura C, BUY - uadekuuu, 6pynemresa [19, 29].

NmmyHomonyssatop  «l'amaBuT»  IpUMEHSETCd NpPU  JICUCHUH
MapOJIOHTUTA B BUJIE CYOJIMHTBAJILHBIX TA0JIETOK U MHBEKIUH. [Ipemapar
OTEUECTBEHHOIO  MPOMCXOXKJICHUS  TOBBIIACT  (PYHKIIMOHAIBHYIO
aKTUBHOCTh ~ MakpodaroB,  yBEJIMYMBAECT  CHHTE3  DHJIOTCHHBIX
MHTEP(PEPOHOB, YCWIMBAECT BBIPAOOTKY AaHTHUTEN, CHHTE3UPYIOLIUXCS
MIPOTHUB onpeesieHHoro Bo3oyautens [10, 16].

[[Tupokoe mpuMeHEHUE B CTOMATOJIOTMM Halled UMMYHOMOIYJISITOP
MECTHOTO JIEUCTBUS «Amymon» IIPEACTABIOLINNA co0oi
MOJIUBAICHTHBI KOMITJIEKC aHTHTEHOB, COAEpKAIUil OakTepualibHbIC
mramMmMmbl 13 OakTepuii, Haubojee YACTO BCTPEUAIOIIMXCS TMIPH
BOCTIAJIMTEIHHBIX 3a00JIeBaHUSAX TOJOCTH pra. llpemapar ycunmBaer
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(daronuTapHyt0 aKTUBHOCTb, YBEIMYMBAECT KOJMYECTBO JIM3OIMMA B
CIIIOHE, HMMYHOKOMIIETEHTHBIX aHTUTEIONPOAYLUPYIOMIUX KIIETOK,
MMMYHOTJIOOYJIMHA A, WTPAIONICTO TJIABHYIO POJIb B CHUCTEME 3alllUThI
POTOBOI MOJIOCTH, & TAKKE YTHETACT MEPEKUCHOE OKUCIICHUE JIUMHUIOB.
MHorouncieHHbIe KIIMHUYECKUE U MUKPOOHOJIOTUYECKUE UCCIICOBAHUS
MOKA3aJI BHICOKYIO A((EKTUBHOCTh MPUMEHEHHUS TAaHHOTO TIpernapara B
KOMIUIEKCHOM JICYEHUU BOCHAIUTENIbHBIX 3a00JICBaHUN MMapOJOHTA
Pa3JIMYHON CTENEHH TSHKECTH, MPOSBIISIONIYIOCS B HOpMalIM3alliu
UMMYHHOTO cTatyca OonbHbIX [4, 14, 29]. OtaenbHyio Trpymmy
COCTABJISIIOT MMMYHOMOJYJISITOPbl PACTUTEIBLHOTO TPOUCXOKICHUS.
WNutepec wu3ydyeHHss JaHHOW TpYINbl TpemapatoB CBs3aH C
BO3pAaCTaHWEM KOJIMYECTBA MAIlMEHTOB, OTMEYAIOIIUX MOOOYHBIC
pEeaKiMM IOocje MpUeMa XUMHUOMPENapaToB, TAKUX KaK MpPUBBIKAHUE,
nepeo3upoBKa, auiepruyeckue peakiuu. [lo maHHbIM COBpeMEHHOM
3apyOeXKHONH HM OTCYECTBEHHOM HAy4dyHO - HCCIIEIOBaTEIbCKOM
JTUTEPaTypbl npu  JICUCHUU BOCHIAJTUTEIIBHO-IECTPYKTHBHBIX
3a00JIeBaHUN TApPOJOHTA KCIOJIB3YIOTCS CICAYIOIIME IpenapaThl
PaCTUTENILHOTO TPOUCXOKICHUS: POMAIlIKa, SXHUHAIEs, HBKAJIMIT,
mandeit, 3BepoOOH, COJOJAKA, YHCTOTEJ, MsATa IIepedHasd,
THICSAYETIUCTHUK, PEBEHb, KajJeHayjda, JrouepHa. Ilpu sTom
UMMYHOCTUMYJIUPYIOIIMMH CBOMCTBAMHU OOJIQAlOT JIMIIb dXHHAIECH,
3Bep0OOH, KeHbIIIeHb, uncToTen [20, 23].

Cpean  UMMYHOMOJYJIAITOPOB ~ OTE€YECTBEHHOIO  ITPOM3BOJICTBA
PaCTUTENBHOTO MPOUCXOKIEHUS OCHOBHYIO JIOJII0, OKoJIOo  85%,
COCTaBJIAIIOT TpernapaThl Ha OCHOBe OxuHarlen myprypHoit (Echinacea
purpurea). OKCTpPakT 3XHHAIIEM OKa3bIBa€T HMMMYHOMOIYJIUPYIOIICe
JeCTBME 3a CUET COJIepXKaHus (PSHUITPOMAHOMIOB, Hauboee
BEPOSATHBIMU JICHCTBYIOITMMH BEIIECTBAMH, W3 KOTOPBIX, 00JIaJaroT
IUKOpYEBasi KKCJIOTa, TOJMCaxapubl U aTKWIaMHUIbl HEHACBIICHHBIX
kucnot. [lpemapar crocoOCTByeT cTUMyIISIuU ¢aroiuro3a, 3a CyeT
Murpary  (GarorMToB B oOYar TOPAKEHUS W TaKkKe pa3pyIICHUIO
AHTUTCHA TyTEM TPOJYKIIMM aKTUBHBIX ()OpPM KHCIIOPOAa, TEM CaMbIM
TIOBBIIIAs  HECTEU(PUICSCKYI0 aKTHUBHOCTh IMPOTUBOMH(EKITMOHHOTO
UMMYyHHTETa. Ha ceromusamHanii 16Hb SKCTPAKT dXHUHAIICH MPE/ICTABICH B
coCTaBe 3YOHBIX TACT, OIOJIACKMBATENICH, HACTOEK, CUPOIIOB, TabJIETOK
Ui paccacbiBanus [23, 31].
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JIJIs MECTHOTO JIeUeHHUs BOCHAIUTEIBHBIX 3a00JIeBaHUN TapOOHTA
UCTIONIL3YIOTCSL  pa3finyHble  (OPMBI  JICKAPCTBEHHBIX  IIPEMapaToB:
PacTBOpPHBI, I'ellM, Ma3M, IUICHKH, KoHauTepckue (opmer [24, 30]. IIpu
JIOKQJTbHOM TIPUMEHEHUM TIperapaTtoB I JICYCHHS I1apOJOHTHUTA
3a4acTyl0 BO3HHMKAET MpoOiieMa JOCTaBKU AKTUBHBIX JIEKAPCTBEHHBIX
KOMIIOHEHTOB W CO3/IaHH€ B oOuare IMOPaKEHUs HE0O0XO0IUMOM
KOHIICHTpAIIUX JICKapCTBEHHOTO cpeacTa [15].

DO} PeKTUBHOCTh MAHHBIX CHUCTEM TMPH JICYCHUH BOCHATUTEIBHBIX
3a00s1€BaHU MApOJAOHTa HEJIOCTATOYHA M3 - 32 MPAKTUYECKU TOJTHOTO
OTCYTCTBHSA y HHUX BBICOKOM MPOBOJIHMKOBOW aKTHMBHOCTH BMECTE C
MPOJIOHTUPOBAHHBIM JICUCTBUEM AKTUBHBIX JIEKapCTBEHHBIX
KOMIIOHGHTOB M JUIS MCKIIOUEHHUS JTOM TIPOOJEeMBbl HEKOTOPHIC
JICKapCTBEHHBIC CPEJCTBA HMMEIOT B CBOEM COCTaBe THAPOGUIBHYIO
OCHOBY,  SIBIIIIOIIYIOCS  TNPOBOJHMKOM  HW/WJIU  IIPOTEKTOPOM.
[IpumeHeHne MpOBOIHUKOB B JICKAPCTBEHHBIX Iperaparax sl JICUCHHUs
BOCTIAJIMTENIPHO-/IECTPYKTUBHBIX 3a00JICBaHUM MapoI0HTa 00YCIOBICHO
MX  CBOMCTBOM  TMOBBIIIATh  TPAHCMYKO3HYIO  IIPOBOAUMOCTH
JIEKQPCTBEHHBIX CPEJICTB B OYar BOCHAJCHHUS, TO3BOJSASI CO3/aTh
3 PeKTUBHYIO KOHIICHTPAIUIO AKTUBHOTO JIEKapCTBEHHOTO
KOMIIOHEHTa, BXOJAIIET0 B COCTaB KOMIIO3HUIIMH, BO BCEM OOBEME
MapOJIOHTAIBHBIX TOPAXEHUNW M TOAJAEpkKaTh €€ B TEUCHHE BCETO
nepuoja jeuenus [ 12, 20].

Haunbomnee M3y4eHHBIM M YacTO BCTPEYAIOIIUMCS B MPAKTHYECKOM
3/IpaBOOXPAHCHUN IPOBOJHUKOM SIBISIETCS  JAUMETHICYIb(OKCHUT -
«Inmexkcunmy. Ilpemapar mnpeacraBiser coOOM  KOHIIGHTpAT IS
MIPUTOTOBJICHUS PACTBOPA VISl HAPYKHOTO ITpUMeHeHus. JIekapcTBEHHbIE
dbopmbl ¢ «JIUMEKCHIOM», KaK IIPABWIIO, TPOCTHI B HW3TOTOBJICHHH,
COCTaBe Y MPUMEHEHHUH, a MEXaHU3M JICUCTBUS CBSI3aH CO CITIOCOOHOCTHIO
XOpOIIIO TMPOHUKATh Yepe3 OUOJIOrMYecKre MeMOpaHbl U TEM CaMbIM
MOBBIIIATh WX TMPOHUIIAEMOCTh ISl JIEKAPCTBEHHBIX BeliecTB. [lpu

JICYCHUN XPOHUYECKOTO TeHEPATN30BAaHHOTO MapoJIOHTHTA
ucnons3yercs  10% «/lumexcuag» ¢ B3Becbto 1% ubymnpodena,
«Komerenb» c METPOHUIA30JIOM. Opnnaxo [IPUMEHEHUE

JII/IMGTI/IJ'ICYJ'IBq)OKCI/IJIa B BBICOKHX KOHOCHTpaIHAX MOKET
CIIpPOBOLOUPOBATE  OXKOI' TKaHeﬁ, TAKIKC  BO3MOJKHO  IIPOABJICHHUC
annepmquKOﬁ pPCaKunn, a HCIIPHUATHBIC OPraHOJICIITHYCCKUC CBOMCTBa
pactBOpa MW CJIOXKHOCTb XpPaHCHWA W HCIIOJIB30BaHUA, B CBA3HU C
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XUMHUYECKOW HECTaOWJIBHOCThIO, PACTEKaeMOCThIO UM BBIMBIBAHHUEM
POTOBOM  JKMJIKOCTBbIO, OrpaHWYMBAIOT NPUMEHEHUE IMpernapara B
MPaKTUYECKOW CTOMATOJIOTMH, @ UMEHHO B apoAoHToJioruu |7, 29].

K coBpeMEHHBIM  MPOTEKTOpaM  OTHOCUTCS  AKBAKOMILJIEKC
TIMIepocoyibBaTa TUTaHa - «Tu3omb». IloMHMO CmOCOOHOCTH K
muhdy3un B odar mopakeHus (10 8 cM) Oaromaps TelIeBOM CTPYKType
3a CUeT XMMUYECKHU CBSI3aHHOTO aToMa TUTaHa ¢ TIIUIEPUHOM, TIpernapaT
oOramaer pEreHEePUPYIOLIUM, AHTUCENITUYECKUM,
MPOTUBOBOCTIAJIMTEBHEIM W QHAITE3UPYIOIIMM  JCHUCTBUEM, UTO
MO3BOJIICT IIUPOKO HCIIONB30BaTh «TH30/b» B Pa3IMYHBIX OOJIACTSIX
MEJIMIIUHBI, B TOM 4HCIe cTomarosiorud. IIpemnapaT mMOIHOCTHIO
BBIBOJIUTLCS U3 OpraHu3Ma B TeueHHe 24 4acoB, HE HAKaIUIMBAETCs, HE
MEeTabOIM3UPYETC M TPAKTHUYECKHM HE HMeeT MOOOYHBIX 3(PPEKTOB.
M3BecTtHO Takke, 4TO0 «TH3051b» OTHOCUTCS K METANTIOKOMILIECKHBIM
COCJIMHEHUSIM, YTO CHOCOOCTBYET JUIUTEIBHOMY CPOKY XpaHEHUs U
COXPAHEHHUIO CTEPWJIBHOCTH Ha MPOTSHKEHUU BCEro MEpUoa XpaHECHUS
(mo 1 roma) [5, 20].

K omHuM W3 WHHOBAITMOHHBIX TPAHCKYTAHHBIX M TPAHCMYKO3HBIX
MIPOBOTHUKOB OTHOCHTCS OTEUYECTBEHHAs pa3paboTka -
KpEeMHHUICoAepk Al rauueporuaporensb - «CumatuBur». JlaHHBINA
npenapar MpeJcTaBlieH TUAPOQUIBHOM OCHOBOM, KOTOpas HWMEET
BBICOKYIO  TpPAaHCKyTaHHYO U  TPAaHCMYKO3HYIO  aKTHBHOCTb,
COBMECTUMOCTh CO MHOTMMH JIGKAPCTBEHHBIMH CPEACTBAMH, UTO
MO3BOJISIET MaJIbIM KOHIIEHTpanusM «CHIIaTUBUTA» HE MEHEe TITyOOKO
MIPOHUKATh B TIOP@KCHHBIE TKaHHW, YyBeIW4HMBass dA(OPEKTUBHOCTDH
AKTHUBHBIX JICKAPCTBEHHBIX JI00ABOK.
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