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Abstract: It was established that adsorptive immobilization of microorganisms on the electret polyethylene
films runs faster than on the non-electret ones independently of the adsorbate polarity. Immobilization was found to
occur together with the charge carrier transfer from the surface layer traps of the electret film into the structure of
the microorganism cells, and neutralization of the charges during metabolism in the cells. The electric intrinsic
field of the electret polyethylene films was found to intensify the vital functions of soil microorganisms and promote
the accelerated growth of their colonies. The optimal surface charge density range of starch-containing
polyethylene films was 4-8 nC/cm?. Named phenomena lead to the accelerated biodegradation of the polymer films.
The kinetics of biodegradation of electret and non-electret polymer films by soil microorganisms was found
different. Strength of the electret films decreases immediately after burial in soil, because in the competition of
polymer aging and accumulation of biodamages in the film the latter process is prevailing. This is why the
destruction of the electret films by soil microorganisms takes less time.
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1. INTRODUCTION have laid the basis for the optimal, ecologically safe
approach to the problem of the polymer waste
recovery [4, 5]. The properties of biodegradable

films do not in fact change during the package

Since the 1960ies polymer film wastes have
started to be a hazardous source of contamination of

the upper soil and coastal waters of world’s ocean.
This problem is worsening due to a constant growth
of their consumption volumes in the form of the
packing materials [1]. Degradation of polyolefins in
natural conditions that constitute above 40% of the
whole polymer film refuse takes dozens of years [2,
3]. Biodegradable polymer materials (BPM), created
at the end of the 20" century, with controlled lifetime

service life whereupon they are disposed. Under the
action of atmospheric  factors and  soil
microorganisms they undergo accelerated
physicochemical and biological transformations via
joining metabolic processes of the natural biological
systems [6-8]. Biodegradable plastics are not
dangerous for the environment since the main
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products of their destruction are safe for the
ecological equilibrium [9].

The term “biodegradable” is commonly used to
denote the materials degraded at least partially by the
biological systems. According to ASTM standard D-
5488-94d and European norm EN 13432-2000,
“biodegradable” means “capable of undergoing
decomposition into carbon dioxide, methane, water,
inorganic compounds, and biomass”. Biodegradation
is the degradation of an organic material caused by
biological activity (biotic degradation), mainly
microorganisms’ enzymatic action [7].

Today’s industry of plastic materials has a
range of BPM with a wide spectrum of properties
meeting the requirements of different economic
spheres. These materials can be subdivided into the
following classes according to their structural and
technological parameters [10]:

e biodegradable plastics based on natural
polymers (polysaccharides, proteins, lignin, etc.) [11-
13];

e biodegradable polymers synthesized by
chemical and microbiological techniques [14-16];

e composite BPM [17-19].

During manufacture of composite BPM, their
synthetic polymer binder is most often filled by some
natural polymer, e.g. starch, cellulose, chitin, and etc.
[20-22]. Biodegradable materials based on
polyethylene and its copolymers, polypropylene, y -

butyrolactone and natural polymers are in great
demand in today’s market. Most important advantage
of these materials is their lower cost as compared to
the non-modified synthetic polymers. They are not so
costly because the recovered vegetable raw stock
used as biodegradable filler is 2 to 3 times cheaper
than the binders. Development of composite BPM
with a high degree of biopolymers content became a
main way of plastics biodegradation ensuring. But
this way is connected with technology complication
and worsening of film properties. It is reasonable to
suggest that on this way the chemical-technological
reserves of biodestruction degree increase are
exhausted.

New in principle approach to solution of the
problem of biodegradation of polymeric wastes
consists in transformation of polymer materials and
their products into the electret state. An electret is the
electric analogue of magnet, i.e., it is a dielectric
generating a permanent electric field in the
neighboring space [23]. Thermoplastic polymers are
typical dielectrics. They acquire a stable electret
charge during extrusion without application of any
external electromagnetic effects. The spontaneous
electret state is intrinsic for the polymer fibers [24],
polymer blends [25], and filled plastics [26].
Microorganisms are extremely sensitive to any
changes in the external electromagnetic field. The
weak electric field of the polymer films and fibers
(the surface charge density is about a few nC/cm?)

intensifies adsorptive immobilization of
microorganisms and exerts an essential effect on
bacteria metabolism, thus accelerating their growth.
It makes sense to electrify polymer disposables since
electrization does not alter their service properties
but assists significantly in multiplication of the
microorganisms destroying the polymer
macromolecules. The method of converting polymer
materials and goods into the electret state can make a
base for a new modern trend in reclamation of
polymer wastes.

The way microorganisms respond to the electric
field is not yet fully understood. It is believed that
cells polarized in the electric field are brought into
the adsorptive-electrostatic interaction with the
electret substrate during which the field changes the
elementary forms of motion of the ions, polar
molecules, double electrical layers and so on.

The purpose of the present work was to disclose
the principles of microorganisms immobilization on
the electret polymer films and to study how the
intrinsic electric charge of the films affects their
biodestruction kinetics by the soil microorganisms.

2. EXPERIMENTAL

2.1. Materials

In our experiments we have used low-density
polyethylene (PE) (Russian State Standard GOST
16337, PE grade 15803-020), corn starch (St, GOST
7697), and inorganic salts: ammonium sulfate
(NH4)2SOs and  potassium  dihydrophosphate
KH2PO4. These salts are traditionally used as
components of culture mediums for the
microorganisms cultivation, they are heat-resistant
and endure co-extrusion with polymers. They are
known as biogenic fillers for polymeric carriers of
the microorganisms able to accelerate immobilization
and biofilm growth on the carriers [27].

The polymer compositions were prepared by
mechanical mixing of the ingredients and
granulation. The granulate was used further to form
100+£5 mem thick films on a hose film machine.

To study immobilization of microorganisms on
the film we have used yeast of Saccharomyces
family as a model culture as they have no pathogenic
forms among the species of this family. Besides, they
are eukaryotic (nuclear) cells that are widely applied
in food industry (brewing, bread baking, production
of vitamins, and etc.).

In the experiments on studying immobilized
microorganisms, we have also used associations of
soil microorganism-destructors isolated from the
universal soil. The soil presents a mixture of turf,
humus, fertilizers and biological dopes. This culture
was grown in Petri dishes on a mineralized nutrient
medium wherein the films under study were placed.
The dishes with the samples were endured in a
thermostat under T = 26 + 2°C, after which the
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growth rate of the microorganisms was visually
recorded following the Russian Standard GOST
9.049 (Polymer materials and their components.
Methods of laboratory tests for mould resistance).

2.2. Investigation methods

Circular (10 mm) film samples used in the
immobilization experiments underwent annealing to
remove the technological charge. The samples were
then electrified in dc corona discharge with varying
field intensity (2+5)*10% kV/m. The efficient surface
charge density oer of the films was controlled (GOST
25209) by the methods of the vibrating electrode and
by the electret-thermal analysis (ETA). The ETA is
one of the most informative methods for studying the
electret charge in the condensed media. Its essence
consists in recording the kinetic parameters of charge
relaxation. Charge relaxation in solid dielectrics
proceeds rather slowly in usual conditions therefore
it is expedient to use thermal stimulation in the
electret studies. The temperature dependence of
thermally stimulated currents (TSC), called in the
physics of dielectrics the TSC spectrum, helps to
understand the mechanisms of generating the electret
effect.

The TSC spectra of the electret films were
obtained by the method described in our paper before
[28]. The film sample was placed onto grounded
aluminum electrode and was covered by a Teflon
film overlaid with another aluminum electrode. The
current in the electrode-film- electrode circuit was
recorded during heating the system at a 5°C/min rate.

We have recorded the currents generated under
thermally stimulated depolarization (at 2,5°C/min
heating rate) of the culture fluid drops with
suspended in them Saccharomyces cells in a series of
experiments using the method described in [29]. The
TSC spectra shown hereinafter are the result of at
least ten replicate tests averaged by a software used
for statistical processing of spectra.

Crystallinity of the films having different
compositions was determined by the X-ray
diffraction analysis in the monochromatic CuKa,
radiation by the X-ray diffractometer DRON-3M
(Burevestnik, Russia).

To study physicochemical interactions between
the constituents of the films and assimilation of
biogenic components by the microorganisms we
have used the IR spectroscopy (Specord-80, Carl
Zeiss Jena).

The degree of biodestruction of the films was
estimated by monitoring breaking stress at tension as
related to their endurance time in soil. The films
were cut in the form of spatulas of standard sizes
(GOST 14236) and were placed into the cups with a

soil to 3-5 cm depth. Once a week, the soil was
watered. The samples were periodically removed
from the soil and tested on a tearing machine Instron.

The results of experiments cited below were
processed by the methods of mathematical statistics
(confidence intervals and standard deviations were
controlled).

3. RESULTS AND DISCUSSION

3.1. Microorganism’s immobilization

The polymer films charged in the negative
corona discharge have shown a peak of the positive
current on the TSC spectra (Figure 1a). This peak
corresponds to liberation of the charge carriers
during the heat-induced destruction of the PE
crystalline structure (melting point T, = 107°C). The
stronger was the intensity of the polarizing field the
higher was the peak. The “halo” of the positive
current with a maximum at T = 60°C corresponds to
relaxation of the surface charge localized on the film
defects.

When the films are charged in the positive
corona discharge (Figure 1b) the peak corresponding
to the PE melting point shows a negative polarity.
Two “halos” of opposite polarity of the surface
charge with the maxima at about 65 and 80°C were
also detected. These “halos” resulted from relaxation
of heterocharge (charge of the opposite sign) field
which was directed against polarizing field [26]. The
most likely interpretation of these peaks is the
following: During TSC, at about 65°C, the internal
field due to the surface charge aligns some additional
dipoles in the film. This process yields a positive
peak. At 80°C, the dipole alignment is thermally
destroyed, yielding a negative peak. This latter peak
has the same polarity as the peak at about 110°C
caused by internal drift of the surface charges.

The endurance of the polarized films of both
signs in water has resulted, firstly, in a noticeable
drop of the peak at T = 110°C and, secondly, in a
complete disappearance of the surface charges and
the corresponding “halos”.

The TSC spectrum of the culture fluid
containing Saccharomyces cells (Figure 1c, curve 7)
looks like a positive “halo” with a maximum at 7 =
60+70°C. It corresponds to liberation of the charges
due to protein denaturation and thermal destruction
of the lipids incorporated in the membranes and cell
protoplasm. The temperatures of these processes are
a bit higher than those of the surface charge
relaxation of the electret films.
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Figure 1 — TSC spectra: a— PE films subjected to a negative corona discharge, curves 1, 2 and 3 correspond
to field intensity E =-12, -6 and —4 kV/cm; b — PE films subjected to a positive corona discharge, curves 4, 5
and 6 correspond to E = +12, +6 and +4 kV/cm; ¢ — drop of the culture fluid with Saccharomyces cells (curve

Exposure of the films in the culture fluid leads
to the reduction of the electret charge density. The
analysis of the TSC spectra of the films subjected to
the corona discharge of unlike polarity
-12 kV/cm and +12 kV/cm (Figure 2) has revealed
the following.

First, the current peaks corresponding to Tr of
the PE have reduced after the first day of exposure in
the culture fluid (curves 2 and 6). Secondly, a “halo”
has appeared on the spectra in the region 50-80 °C
and its area has been expanding till some limits with
exposure time. Thirdly, the “halo” has disappeared
with washing of the biofilms away from the
polymeric substrate (curves 4 and 8).

Evidently, adsorption of cells from the culture
fluid on the film substrate goes together with
neutralization of the charge carriers entrapped in the
surface layer of the film. The fact that the large peak
on the TSC spectra decreases independently of the
substrate charge sign is a confirmation to the
presence of both positively and negatively charge
areas in the cells participating in the electrostatic
interaction with the substrates.

As we have mentioned earlier, the surface
charge disappears fully when the films were exposed
in water. Consequently, the “halo” of the positive

currents at 30-90 °C presented in Figure 2 complies
with denaturation of proteins, enzymes, polypeptides
and lipids found in the composition of the cells. This
is confirmed by coincidence of the form and typical
for the “halo” temperatures presented in Figures 1¢
and 2 (curves 2, 3, 6 and 7). The “halo” vanishes as
soon as the biofilm is washed away.

The height of the main peak on the TSC spectra
that complies with thermal decomposition of the PE
crystalline structure reduces during exposure of the
film in the culture fluid (Figure 2). It looks as if
crystallinity of the films reduces. But the control
measurements of the X-ray crystallinity of the film
substrates before and after immobilization of
microorganisms have proved it to be invariable. It
means that the electrically unbalanced cells adsorbed
in the sites of the substrate where unlike charges are
localized have neutralized them. The removal of the
biofilms from the substrates does not irreversibly rise
the peak. Therefore, the charge carriers entrapped in
the PE crystalline structure undergo annihilation
during immobilization of the cells. Apparently, the
charge carriers are travelling during metabolic
processes from the traps into the cellular structure
and are neutralized there.
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Figure 2 — TSC spectra of PE films charged in corona discharge of the negative (a) and positive (b) signs: 1
and 5 — initial, 2 and 6 — after a day of exposure in culture fluid, 3 and 7 — after 2 days of exposure, 4 and 8 —
the same with the washed away biofilm.

3.2. Biofilm growth

We have estimated the electret charge effect on
the microflora growth immobilized on the films by
the extent the film samples overgrow with the soil
microorganism culture. The intensive growth of the
colonies was observed around all electret samples of
the initial PE and its compositions PE + starch and
PE + KHPO,, in contrast to the non-electret films.
This confirms the fact that the electric intrinsic field
of the films intensifies metabolism of the
microorganisms and growth of the colonies. Figure 3
illustrates the dependence of zone width L of
microorganisms colonies intensive growth around the
film samples on the surface charge density cer Of the

films. The optimal value of charge density ranges
from 4 to 8 nC/cm?.

It is observed from Figure 4, that the spectra of
the polymer composites PE + starch display the
absorption bands of polysaccharides characteristic
for the —OH group, i.e. the broad and intensive bands
of valence vibrations in the region 3600-3200 cm™,
and characteristic bands in the region 1646-1644 cmr
L. Strong absorption in the region 1200-1000 cm™*
and in the configuration-sensitive region 900-800
cm? characterize the vibrations of the starch
molecular skeleton [30].

2
5+ 6
%1
i |
2 6

4
Time [days]

Figure 3 — Time dependence of zone width L of film samples overgrowing by microorganisms at different
value of surface charge density of starch-containing PE films cer (NC/cm?): 1-0,2-2,3-4,4-6,5-8,6 -
10 nC/cm?,
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Figure 4 — IR spectra fragments of film samples:

4 — electret of similar composition after exposure in soil (for 6 months)

1 —from initial PE; 2 — non-electret composition PE + starch (10%); 3 — electret of similar composition;

The IR spectral analysis of the film samples 2
and 3 in the initial state and after their exposure in
soil (sample 4) has shown that the electret composite
films contain polysaccharide with a deep
amorphization degree [31]. This is confirmed, in
particular, by changes in the IR spectra intensity in
the 1476 cm™ and 730 cm™ regions. So, we can state
that a recombination of the supramolecular structure
takes place in PE which become apparent in the
effect of intensity smoothing of so-called
“crystallinity bands” seen after starch introduction
into the composition (samples 2 and 3), and after
starch assimilation by soil microorganisms (sample 4).

Broadening of the band and reduction of the
valence vibration intensity in the region of 3600-
3000 cm?® for samples 3 and 4 confirms that
polysaccharide hydrogen bonds in the initial system
are partially reordered and reconstructed under the
electret charge effect, which results in increase of the
number of hydroxyl groups available for hydration.
The fact of starch amorphization is supported by
variations in the absorption band intensities at 1645
cm® (characterizes C=0O bond) and 926 cm?*
frequencies (characterizes ¢« -1-4 glycosidic starch
linkage). To interpret the IR spectra qualitatively in
specified regions we have measured their optical
density and compared to the one of the absorption

band at 720 (valence vibrations of groups —CHx-)
chosen as a reference one [32]. The analysis of the
relationship between optical densities of the
absorption bands under study has brought us to a
conclusion that the absorption band at 1645 cm™ has
expanded by 20-25% in the electret sample 3 as
compared to sample 2, and by 50-55% in the electret
sample 4 after exposure in soil in contrast to sample
3. This proves amorphization of polysaccharide due
to the electret charge effect on the supramolecular
structure of starch (sample 3), which accelerates
further  decomposition of starch by soil
microorganisms (sample 4). So, it is evident that
biodestruction of the samples in soil is intensified by
the presence of the electret charge in starch-
containing polymeric films.

Considerable changes in the IR spectra have
been recorded also when PE films were doped with
such fillers as inorganic salts known to be a source of
energy for the microorganisms. This filling results in
the intensity growth and a shift to a lower mode
number of the peak 1077 cm™ corresponding to
oscillations of the oxidized molecular groups (with a
C-O bond). In the case PE is filled with potassium
hydrophosphate, this peak shifts to the region of
1050 cm* due to phosphorus tailing to the oxidized
groups and formation of P-O-C and P-OH bonds.
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Ammonium sulfate, used as a filler, shifts the peak to
the region of 1060 cm™, which corresponds to the
valence vibrations of the S=O bond. However,
characteristic peaks KH2PQO4 (850, 1080, 1300 cm™)
and (NH4),SO, (600, 1060, 1400 cm) overlap with
peaks of the PE vibration spectra. Thus, it is hard to
detect the difference in assimilation rates of
inorganic salts by microorganisms in the electret and
non-electret films by means of IR spectroscopy. This
can be easily done by estimating their strength loss.

3.3. Biodegradation of films

As of now the biological mechanisms and
stages of polymer degradation by soil
microorganisms have been established.
Biodegradation of starch-filled films begins with
assimilation of starch particles on the film surface by
the microorganisms and formation of the pores
instead of particles, as a result of which the film
looses its mass. The threads and conidial fungi heads
forming colonies cover the film. The polymeric
material experiences embitterment and cracking due
to the invasion of mycelium and pore clogging by the
metabolic products. Using the electret-thermal
analysis the relaxation transitions in polysaccharides
were identified [33] along with sorption of soil
moisture by the film and microbiological failure of
starch structure. Assimilation of starch particles
opens way for the microorganisms to the least
ordered interfacial areas at the PE-starch interface.

Nevertheless, strength of the electret films
initially is increasing when exposed in soil (Figure
5a, curve 1) This is possible due to migration of
stabilizers from the film, plasticizing effect and
chemical action of humic acids found in soil that
initiate secondary crystallization of PE and its
macromolecular cross-linking [3, 6]. Strength of the
films decreases afterwards exponentially in time with
increasing amount of microbial damage. After 9-10
months of endurance in soil the film looks like a
brittle  perforated structure, and its strength
approaches zero. We may consider the problem of
creating biodegradable films solved since the
resultant structure is penetrable for water and air, it is
safe for the living beings and does not affect
environmental equilibrium. The final stages of
biodestruction of the film are decomposition of
separate film fragments till the end products in the
form of water and CO,.

The kinetics of biological decomposition of the
electret films is essentially different (Figure 5a,
curve 2). The original strength of the electret films is
higher than that of the non-electret ones since the
formation of the polarizing charges is accompanied
by structural ordering of the polymer binder [26].
Loss of strength starts immediately after burial in
earth. It follows that the intrinsic field of the film
induces the activating effect on the Kkinetics of
adsorption immobilization of microorganisms, their
metabolism intensity and growth rate, and vital
functions of their colonies grown on the film. This
does not mean that aging processes leading to
restructuring of the film have stopped. The
competing process of macromolecular breaking by
the microorganisms-destructors are more intensive
than those of film strengthening. As a result, the
period of biodestruction of the films in soil shortens
by the time during which strengthening of the non-
electret films and their further weakening till the
initial strength value takes place (Figure 5a, period
70).

Figure 5b illustrates the initial areas of
microbial changes in the film strength with time.
Both non-electret PE films (diagram 3) and the ones
filled by the salts giving energy for microorganisms
(5, 7) display almost a similar strengthening rate
independently of the film composition. Transfer of
the films into the electret state results in their
strength loss immediately after their exposure in soil
(4, 6, 8). The rate of this process is conditioned by
the nature and concentration of the biogenic filler, as
well as its electric conductivity that defines the value
of the polarizing charge formed in the film.

Figure 5¢ shows the similar dependencies for
the starch-filled PE film. The strengthening rates of
the films with different filling degrees (curves 9 and
10) are different because the content of PE in them is
also different. The strength loss with 5 and 10%
filling degrees (10 and 12) differs insignificantly
because a similar relation is observed in the velocity
of two competing processes: i) aging, cross-linking
of macromolecules and strengthening of PE in soil;
ii) microbial damage of the films compensating the
strengthening effect.
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Figure 5 — Strength variation of the films of different compositions during exposure in soil for 8 months
(a) and 3 months (b, ¢): 1, 2 — PE + starch (20%); 3, 4 — PE; 5, 6 — PE + KH2PO4 (5 %); 7, 8 — PE +
(NH4)2S04 (5 %0); 9, 10 — PE + starch (5%); 11, 12 — PE + starch (10%). Dashed line indicated non-electret
films, solid lines — electret films with the surface charge density (nC/cm?): 5.5 (2 and 4); 2.5 (6 and 8);
6.0 (10 and 12)

CONCLUSION

It was established by electret-thermal analysis
that adsorptive immobilization of microorganisms on
the electret PE films runs faster than on the non-
electret ones independently of the adsorbate polarity.
Immobilization was found to occur together with the
charge carrier transfer from the surface layer traps of
the electret film into the structure of the
microorganism cells, and neutralization of the
charges during metabolism in the cells. These
findings can be used to improve manufacturing

technologies  for  biodegradable  films and
biotechnological processes.

The electric intrinsic field of the electret PE
films was found to intensify the vital functions of soil
microorganisms and promote the accelerated growth
of their colonies. The analysis of IR spectra of
biodegradable electret starch-filled films has shown
that polysaccharides undergo amorphization due to
the electret charge formation in the films and the
effect of soil microorganisms. The optimal surface
charge density range of starch-containing
polyethylene films is 4-8 nC/cm?. Named
phenomena lead to the accelerated biodegradation of
the polymer films.
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The kinetics of biodegradation of electret and
non-electret polymer films by soil microorganisms is
different. Strength of the non-electret film after
burial is increasing at first due to aging of the
polymer (secondary crystallization, cross-linking of
macromolecules) and is reducing afterwards
exponentially as a result of biological damage.
Strength of the electret films decreases immediately
after burial in soil, because in the competition of
polymer aging and accumulation of biodamages in
the film the latter process is prevailing. This is why
the destruction of the electret films by soil
microorganisms takes less time.
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MHUKOPHU300BPA3YIOIIUE MAKPOMUIIETHI KAK 3BBEHO KPYTOBOPOTA ®OC®OPA B
JIECHBIX 9KOCUCTEMAX

Annomayua:. B cmamve paccmampusaemcs GiusHue aASPOXUMUYECKUX CBOUCME NOUE HA COOepiHCcaHue
@ocghopa 6 nio006vix MenNax NeCHvIX MAKPOMUYEMOS. YCMAaH08IeHo, Ymo COOepiICcanue 2yMyca U NOOGUNHCHBIX
@opm ocgpamos 6 nouse He oxasvigaem 3HAUUMO20 GIUAHUA HA HaKOnjeHue (ocgopa maxpomuyemamu. B
pabome nNOKA3aHO, UMO NPU NOBLIWEHUU KUCTOMHOCMU NOYEEHHO20 PACHEOPA CHUNCAECMCA COOePHCAHUe
NOOBUNCHBIX popm Gocghopa 8 necHoll noyge, npu 5mMom HAOIIOOAEMCS OMHOCUMENbHO CIMAOUIbHOe HAKONLeHUe
gocghamos 6 kapnoghopax murxopuzodpazyrwux epudos.

Knrouegvie cnoea. muxopuza, maxpomuyemvl, @ocgop, nouea, cooepicanue 2ymycd, KUCIOMHOCHb
NOYBEHHO20 PACMEOPd.

BBenenue

Muxkopu3000pa3yone MaKpOMHIETH HTPAIOT
BaXXHYIO POJIb B JIECHBIX 3KOCHCTEMaX, OHU 00pa3yioT
cMMOMO3 € pacTeHHsMH  MHOTUX  BHJIOB,
TpaHC(HOPMHUPYIOT B IOYBE COEIMHEHHS 3JIEMEHTOB
MHHEPAILHOTO TUTAHUST U TIEPEeBOJAT HUX B
JOCTYIIHYIO AJsl HoryomeHus ¢opmy. Tem cambiM
OHHU KOMIICHCUPYIOT Ne(pUIUT OUOT€HHBIX JIEMEHTOB
B JIECHOH OKOCHCTEME IyTeM BKJIIOYEHHS JTHX
3JIEMEHTOB B Ouoruueckuii kpyrosopor [1-3].
OynkunonaneHas ponb  rpuboB B Iporecce
KpPYroBOpOTa BEUIECTB B MPHUPOJE ONpENeNseTcsl UX
CIIOCOOHOCTBIO CHUHTE3UPOBATh KOMIIEKC
BHEKJICTOYHBIX (DEPMEHTOB, C IOMOIIBIO KOTOPBIX
MPOMCXOIUT Jerpajalysi PacTUTEIBHOTO CcyOcTpara
[4,5]. DepmenraTrBHasS cuUCTEMa 3KTOMHUKOPH3HBIX
rpubOB CrMOCOOCTBYEeT 00pa30BaHUIO OPTaHHMUYECKUX

KHCJIOT, KOTOpPBIE COACHCTBYIOT  XHUMHYECKOMY
BEHIIICIIAYMBAHUI0 MHHEPAJIbHBIX MOBEPXHOCTEH ¢
nocienyromeit mobwimsamueir P, K, Ca, Mg u
VBEJIMYCHUIO WX TOCTYMHOCTH Ui pacTeHuil [6].
OmHUM W3 OCHOBHBIX CBOHCTB MHKOCUMOUOHTOB
SIBIISICTCSA CIIOCOOHOCTD AKKyMYJIMPOBaTh
oTIpe/ieNIeHHbIE XUMHUUYECKHE JJIEMEHThI u3
MIOYBEHHOTO CyOcTpara, KOTOpPhIE CIyXaT (hakTopom,
OIpEeENAIOLUIIM MPOTEKAOIIUE B HUX
¢du3nonoruyeckue U OMOXMMHUYECKHE Hpoluecchl. B
JIeCHOW mozcTwike copepxkutcs (mo 20 %) Munenus
JMKOPAcTyIMX TpHUOOB, KOTOpPHIH CHOCOOCTBYET
3allaCaHrI0 PACTBOPUMBIX MOTU(POCHATOB U IIEPEHOCY
WX B pacTeHHE-X03s5HH [7].

CrocoOHOCTE  MOOWIHM3alMM  Makpo- U
MHUKPO3JIEMEHTOB cyberpata o0ycroBieHa
arpoXMMHYECKUMHM  CBolictBamu mouB [6]. Bce
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NPUYUHBI, BIUSIONIME HA AKKyMYJSIIUIO MHKPO- H JOCTYMHOCTh Uil  pacTeHuil. OTO  BBI3BAHO
MaKpOd2JIEMEHTOB B MaKpPOMHIETAaX, H3y4CHbl HE o0pazoBaHreM HEpPacTBOPHUMBIX COCIMHCHUI
JIOCTaTOYHO TIOJHO, OJHAKO MOXHO BBIICIHUTH docthopa, B wactHOCTH (OCPATOB ANIOMHHUS U
OcHoBoroJaraonie  (axkropsl, Cpeaud  KOTOPBIX Kene3a. TeM He MeHee, AJISl KUCIBIX JIECHBIX IOYB C
TFeOXUMHUYECKUI cocTaB cyOctpata, pH mouBbl, pH 4-5 GoraTbix rpuOHBIM MUILIEINEM B CPaBHEHHH C
COJIep’)KaHWEe OPraHMYeCKUX BEIIECTB, a TakKxke HEWTpaIbHBIMH u IICJIOYHBIMHU MOYBAMH,
(baxTOpBI, BIUSIOIUE HA TOABWKHOCTD JJIEMEHTOB U COXpaHsieTcst BBICOKasI TpaHchopManmoHHas
UX JOCTYIHOCTb JUIst OMOTHI [8]. CHOCOOHOCTD, oOecrneynBaroIas JIOCTYITHOCTh
OnHUM H3 BKHEHIIUX MAKPOIJIEMEHTOB B dochopa u yaydmiaromias IUIOJOPOAUE B JIECHBIX

pacTUTETFHON KIIETKE SIBIISICTCS ¢docdop, bopmanusx.

¢du3noorMyeckas poyib KOTOPOIO 3aKII0YaeTCs: B
perymsiiuu cuHTe3a Oenka, IENeHHS M Pa3BUTHUA
KICTOK, MEXaHH3Max »JHEPreTHYeCKoro OOMeHa.
CpenoOHBIE MHKOPHOOOpA3yIomue TpPHUOBI CIyXKaT
UCTOYHHUKOM (ocdopa B panvoHe NMUTAHUS >KUTEIEeH
Pecniyonuku Benapycs [9]. CymectByer mpobiema
JOCTYMHOCTH (ochopa A pacTCHUN Ha Pa3THYHBIX
TUMax  IOYB. B  Tomenbckoit  obnactu
CpelHeB3BELICHHOE cozepxanue (Gochopa B IMouBax
CEJIbCKOXO3SIIICTBEHHBIX  3eMeNb  cocTaBiser 179
Mr/kr [10], 175 JIECHBIX TTOYB MpeAroaraTces ooee
HHM3KHE 3HAUeHHs OSTOro Iokasarens. B pernone
npeodaaroT JIepPHOBO-TION30IUCTHIE CYIECYaHble U
HeCUaHbIe TIOYBHI, o0pa3oBaBIIHecs Ha
MEJIKO3CPHUCTBIX ~ IECKaX, YacTo MOJCTHIASMBIX
MOpPCHHBIM ~ CYIJIMHKOM. [ JIaBHBIM ~ HCTOYHHKOM
coequHeHU  Qochopa L MOUB  CIyXKAT
MOYBOOOpa3yoIue TIOPOJBL. MuHepainbHble
¢docoarel, B yacTHocTH conu  opTohochOpHOt
KHCJIOTHI, ABJIAKOTCA OCHOBHBIM MCTOYHHKOM ITUTAHUA
JUISL PacCTeHUH U, KaK IpaBUJIO, NpeodIafaioT B OYBE
HaJ OpraHMYEeCKHUMH COCIUHCHUSIMH. PacTBOpHMBIC
tdhopmer pochopa MpencTaBICHEI B OCHOBHOM IBYMS
rpynnamu coseit: ¢ocharamu Kajblus, MarHus |
(bocdatamu OKCUIIOB kele3a U aTroMUHUS. [{yis moys
HO/I30JIMCTOrO THIIA XapaKTepHbl (ocdaThl xenesa u
ATFOMUHHSL. YcroitunBocTh MHHEPaJIbHBIX
coenuuenuit Gochopa (oprodocdaros Ca, Al, Fe) B
3HAYUTENILHONM CTEIIEHW 3aBHCHUT OT IOYBEHHBIX
yCHOBHﬁ: OT BCJIMYHUHBI KHUCJIOTHOCTH IIOYBCHHOI'O
pacTBOpa, OT OpPraHHYeCKOro KOMIIOHEHTa, OT
IPaHyJIOMETPUYECKUX XaPAKTEPUCTHK, OT BIAKHOCTU
U TEMIECpATypbl IMOYBBLI. IToBbIIIEHNE KHUCJIOTHOCTH
MOYBEHHOI'0 PAacTBOPa, CIOCOOCTBYET IOHMKCHHUIO
MOJBIKHBIX (opM docdopa u 00pa30BaHUIO TPYTHO
pactBopuMbIX  (ochoprEIX  comeir.  Docdop,
CBSI3aHHBIH C OpPraHMYECKOH 4YacThIO MOYBBI, IS
pacTeHHI TPYIHOMOCTYIICH M HCIIOJB3YETCS IO Mepe
MHUHEpaIN3aI11 OpPraHUYeCcKOro BEILIECTBA.
KonmdaectBo Hanbosiee moaBMWKHBIX Tpymil (HocdaToB
YBEJIMYUBACTCA MPU NEPEXOAC OT CYTTIMHUCTBIX ITOYB
K necyansiM. C YMEHBIICHUEM BJIAXKHOCTH BECJIMYMWHA
norionierust  pochopa Bozpactaer, TeMmIeparypa
6o  yckopsieT, Jmb0  3amMemnseT  (PU3UKO-
XMMHUYECKHE PEaKIMH, HETIOCPEICTBEHHO CBS3aHHbIC
¢ mpoueccamu norsouieHus Gpocdopa [11, 12].

st epHOBO-TIO/130JUCTHIX TOYB [ 'oMesbeKoro
[Toneckst ¢ BBICOKOH KHCIIOTHOCTBIO XapaKTepHa
HHM3Kas MOABMXXHOCTh (ocopa M CHIDKCHHas €ro

Heabp paboTel cocTOsNIa B OIIGHKE BIMSIHUS
HEKOTOPBIX arpOXMMHUYECKHX CBOWCTB Ha HAKOIUICHHE
¢dochopa MEKOPH3000pa3yIOIIMMHU TPHOAMH.

Marepuaibl H MeTO/bI HCCIeJOBAHMSA

O0BexkTOM UCCIIeI0BaHUI CITY>KHITH
MHKOPHU3000pa3yrole MakKpOMHUIIETH W TIOYBEHHBIN
cyberpar JIECHBIX HacaxneHul ['omenbckoit
obnactu. beumn 3amoxensl 11 mpoOHBIX miomanei.
IIpo6bl  CHETOOHBIX  MAaKpPOMMLETOB M IOYBHI
oToupanu Ha TEPPUTOPUU Teproxckoro,
MaxkeeBckoro, ['paboBckoro u PomaHOBHYCKOTO
JecHHYeCTB | OMENbCKOTO — JIecxo3a, a  TakxKe
JIrobanckoro necHumdecTBa OKTAOPHCKOTO JIECXO03a.
JlecanuectBa ['oMenbCKOTO Jiecxo03a PaCHOJIOKEHBI
MPEUMYIIECTBEHHO Ha IEPHOBO-TIOA30JIUCTHIX €1a00 -
W CpeIHE OMNOA30JICHHBIX CYIECUaHbIX M IECYaHBIX
Nno4Bax, OOpa30BaBIIMXCA HAa  MEJIKO3EPHHUCTHIX
Meckax, 4YacTo IIOACTHJIAEMBbIX Ha HEOOJBIION
rnyouHe (B mpenenax 1 M) MOpPEHHBIM CYTJIMHKOM.
Jlns mouB XapakTepHa KHCas W CHJIBHOKHCIAs
peakuusi cpenbl, HU3KOE CcojepXaHHe Tymyca (cC
npeoOiagaHmeM GynpPOoKHCITOT), HU3Kas
HACBIIIEHHOCTh OCHOBaHHSIMH, TIOTJIAIICHHBIC
OCHOBaHU B OCHOBHOM H*, A" conexanue
docpopa (0,06 — 0,08 %) c mnpeobnanaHreM
MuHepanbHbiX  (ocharo  [13]. JIrobanckoe
JIECHUYECTBO HAXOAWTCS Ha TEPPUTOPUHU JEPHOBO-
MOJI30JIUCTBIX 3200JI0UYEHHBIX MMECYaHbIX U HU3MHHBIX
TOp(hsAHO-00MOTHEIX TOYB. IIOYBBI HMEIOT KHCIYIO
peaxImIo cpenipl, coxepkat vame 3-5, uHoraa 1o 7 %
rymyca. O0l1iee ero KoJIM4ecTBO CYIIECTBEHHO pacTeT
C YBEJIMYEHHEM CTENEeHU TuapomMopdusma, B LEIOM
COCTaB ryMyca — r'yMaTHO-(YJIbBaTHBIN, CO/EpKaHHE
docdopa (0,05 0,5 %), c¢ mpeobnanaHreM
OpPTraHUYECKUX COCIMHEHHH.

Ha mpoOHBIX IuTOmansx HpOHU3BOIWICS OTOOD
mpod TMOYBHI W cOOp 00pa3loB TUKOPACTYIIUX
rpuboB. [IpoObr mouB otOupamu cormacHo ['OCT
28168-89. OOIee KOJIMYECTBO MPOO COCTaBHIO 55,
MO MATh OOpasloOB C KAKAOW IUIOMAAN, W3 HHUX
dbopmupoBanack ycpeanérHas npoba moussl. [Tocrme
BBICYLIMBaHUS mpob KaXJ0ro cTaluoHapa
MPOBOJIMIICSL XMMHYECKHI aHaIn3 TI0 OIPEesICHHUI0
OOMEHHOI KHCIIOTHOCTH, COJIEp)KaHHI0 TymMyca H
tdochopa. Ananu3 1poO TOYBBI BBHINOJHSICS B
cootBercTBiM ¢ [OCT 26483-85 n 'OCT 26213-84.
OmnpeneneHne KHUCIOTHOCTH  MOYBHI BBINOJIHEHO C
nomombsto pH-merpa 150 MU, Conepxanue dochopa
B mouBe onpexaensun cormacao I'OCT P 54650-2011.
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IIpu cbope rpuOOB yUUTHIBAICSA pa3Mep IDIOLOBOTO
Tena W WX BUAOBOW coctaB. OtOupamum TpHOBI
cnenyromux BumoB Boletus edulis Bull., Leccinum
scabrum  Bull., Leccinum aurantiacum  Fr,
Cantharellus cibarius Fr.,Russula vesca Fr.Jlus
Ka)XJOro Buaa TrpuOOB CcOOpaHHOTO Ha pa3HBIX
CTaloHapax ObLIM C(HOPMUPOBAHBI OOBEIHMHEHHBIE

mpoOsl. [lociie BEICYMIMBAHHUS M O30JICHUS KakKIou
mpoObI ompenersn conepxanne Gocdopa B rpudax
cormacHo I'OCT 26657-97.

TakcanoHHast ~ XapaKTEPUCTHKA  THUIIMYHBIX
JIPEBOCTOEB, I'1ie OBLIN 3aJI05KEHBI TPOOHBIE ILIOIA !,
npuBeieHa B Tabauue 1.

Taoauna 1
TakcanoHHbIE MOKa3aTeJ M NPOOHBIX IIOIA/KeH
IIIT | Cocras HacaxxaeHus | Bospacr, Tun neca/ Cpennue ITonnora
JIeT snadon BBICOTA, M JUaMeTp, cM HACAKICHUI
1 5B3C2[Q 70 b. op./B2 26,2 27,4 0,8
2 8b2C 65 b.xuc./Ca 28,0 28,2 0,8
3 5C5b+[1 40 C. op./B2 17,1 17,4 0,7
4 4C3b10cl1 A1C 56 C.uep./As 19,8 20,2 0,8
5 7C3b+/1 50 C.mm/A; 20,4 21,0 0,8
6 8C2b+11 26 C.mmr/A; 10,1 8,9 0,8
7 6C113b 30 C. op./B2 13,4 13,5 0,7
8 7C3b 65 C.mmr/A; 24,0 26,2 0,6
9 6C4b 24 C.ep./A; 7,8 8,0 0,8
10 7C2B1 1+E 60 C.xuc./Cy 25,4 28,0 0,9
11 10C 40 C.ep./A; 12,2 12,0 0,6
Craructuueckas 00paboTka  pe3yJIbTAaTOB Pe3yabTaThl HcC/IeJOBAHUI U UX 00CyKIeHHe

XAMUYECKOTO aHalM3a MPOBOAWIACH C IOMOIIBIO
tabnuunoro penakropa MSOffice Excel 2010. Bouin
HCIIONb30BaHBl  METOOBI  KOPPEIALHOHHOTO U
JICCKPUIITHBHOTO aHAITN3a JaHHBIX.

PesynbraTe OLICHKH arpoOXUMHYECKUX
ToKaszaTened Mo4Bbl M conepkaHue ¢ochopa B

rpn6ax pa3JIMYHbIX BUAOB IMPEACTABIICHBI B Ta6J'II/II_[€
2.

Taoauna 2
CBoiicTBa J1eCHBIX OYB M cojep:kanue ¢pocdopa B Npodax MAKPOMHLIETOB
Conepxanne pochopa, I/KT CyXoro BEIecTBa
Ne pH Fy?,ﬁoyc’ Boletus Leccinum Leccinum Cantharellus Russula
Housa edulis scabrum aurantiacum cibarius vesca
1 5,0 2,0 0,144 5,8 57 51 4,5 3,2
2 4,7 3,6 0,074 4.4 4,5 4,1 3,6 3,0
3 4,5 2,2 0,082 4,8 4,7 4.4 4,0 34
4 4,3 0,4 0,091 52 4,4 4,6 5,2 3,0
5 4,2 1,3 0,077 6,9 59 5,5 44 4,9
6 4,1 15 0,079 54 53 57 4,2 44
7 4,1 2,7 0,088 55 4,3 4,9 3,8 4,8
8 4,0 1,4 0,085 5,9 6,7 5,4 4.8 4,9
9 4,0 09 0,073 54 5,4 49 4,9 53
10 38 2,5 0,039 4,1 4,8 4,1 4,5 3,2
11 3,6 0,8 0,042 49 4,7 4,1 3,5 3,9
ISPC Global Applied Research,
Harrisburg, USA 13 THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 | SIS (USA) =0912 | ICV (Poland)  =6.630
. | ISl (Dubai, UAE) = 0.829 { PUHII (Russia) =0.234 | PIF (India) =1.940
Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ) ~ =1.042 | IBI (India) = 4.260
i JIF =1.500 { SJIF (Morocco) =2.031 |
3Ha4eHHS  KHUCIOTHOCTH TIOYBHI  MPOOHBIX collepKaHNe TOABIDKHBIX (GopM Qocdopa B JIECHBIX
IIoImaAed BapbUpOBAIM B JHanazoHe 3,6 5,0 HOoYBaxX HE OKa3bIBA€T 3HAYMMOI'0 BJIMSIHUI Ha

(xoaddurent Bapuammu 10 %), conepxaHue rymyca
B 3HAUUTENbHON cTeneHu BapbupoBaso oT 0,4 no
3,6% (ko3 dunueHT Bapuanuu 54 %), KOHICHTPAIIHS
NnoABWXHBIX (opMm ¢ocopa cocraBmna 0, 039 =+
0,144 r/kr cyxoit mouBsl (KOA(pPHUIUESHT BaprHaluu 35
%). Jlannpie B Tabaumue 2 CrpynmupoBaHbI 110
CTCIICHH YBEIMYCHHS 3HAUCHUI KUCTIOTHOCTH MTOYBEL.

[IpocnexxuBaercst  o0miass  3aKOHOMEPHOCTb
CHIDKEHHS COJep KaHUs TOABIKHBIX GopMm (ocdopa

C TOHIDKCHHEM KHCIIOTHOCTH IIOYBBl. 3HAuYCHHUE
koopdunuenra  xoppemsmuu  coctaBmio 0,81
(p<0,05).

JocroBepHoii 3aBUCHMOCTH MEXIY

COJIep’KaHUeM T'yMyca U MOJBIKHBIX GopM (ocdopa
B mo4Be He ycranosieHo (R<0,1).
KoppensuoHHbIi aHaN3 MEXAY COIepKaHUEM

KodpdunueHT HaxkomieHus Qocpopa B IUTOTOBBIX
Tesax rpuOOB pasHBIX BUJIOB. Tak ko3¢ punueHt
KOppeISIMA ~ MEXIY COAEpIKaHWEeM IOJIBHIKHBIX
dopm dochopa B mouse u B kaprodopax Boletus
edulis cocmasun (-0,34), Leccinum scabrum (- 0,29),
Leccinum aurantiacum (- 0,27), Cantharellus cibarius
(- 0,53) u Russula vesca (- 0,31).

Mesxny rpubaMu pa3HbIX BUIOB HE YCTAHOBJIICHO
JIOCTOBEPHOTO PasiM4usl 10 COAEpKaHHIo Qocdopa
(p>0,05), Bapuamus cocraBuina 18 %, 4To yKas3bIBaeT
Ha OIHOPOIHOCTb BBIOOpKH. IIpoaHann3mpoBas
pe3ynbpTaTel comepkaHus (Gocdopa B rpubax 1o

BUJOBOMY COCTaBy MOKHO CKa3aTb 0
HE3HAUUTENbHOM BapHallud 3TOro mnokxasarens. Ha
pucynke 1 IpEeACTaBICHbl  pacIpeneNeHus

coneprxanus Gpochopa B rpubax pasHbIX BHIOB.

dbochopa B TrpHbax © TMOYBE IO3BIBACT, YTO

7
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Eolefus edwiis Leccivm Leceimum Cemfhiarellus Russwlavesca
scabrum auranfiacum cibarius
Pucynok 1- Coaep:xkanue pocopa B J1010BbIX TeJIAX MAKPOMHIIETOB.
3HayeHus k03 ULMEHTOB Bapuanuu 3aBUCHMOCTh COZEPXKAaHUSI JOCTYNHBIX (opm
u3MeHsyiocb ot 12 — 22 %, mus Leccinum ¢docharop B mouBe or pH mouBeHHOro pacTBOpa

aurantiacum 12 %, Cantharellus cibarius 13 9%,
Boletus edulis 14 %, Leccinum scabrum 15 % no
Russula vesca 22 %. Cpennee coxmepxanue pocdopa
B mpobax rpuboB cocrasuio 4,71 £ 0,85 r/kr cyxoro
BEIIIECTBA.

Ha pucynke 2  mnoka3aHO  OTHOILIEHHE
KOHIIeHTpauu ¢ocdopa, MPUBEICHHOE K CpPeIHEH B
MaKpOMHIIETaX H B [IOYBEHHBIX O0pasmax c
pazimyHOil  KHCHOTHOCThIO. C  MOBBIICHUEM
KHACJIOTHOCTH ITOYBEHHOTO pacTBOpa HaOI0Ialoch
CHW)KECHHE COJIep>KaHUsl TOJBIKHBIX GopMm dochopa
Ha OIIBITHBIX YYacCTKaxX, HNPH O3TOM KOHICHTpalusd
(dhocdaToB B rpubax MEHsIACh HE 3HAUUTENBHO.

UMEET JIMHEHHBIA XapakTep, XOPOIIO OINUCBIBAETCS
JUHEHHBIM ypaBHeHHeM perpeccun R* = 0,82. He
YCTaHOBIIEHO 3aBUCHMOCTH MEXIY COJAEpKaHUEM
¢dochopa B rpubax ¥ KHCIOTHOCTHIO MOYBBI R2? =
0,04. Tak >xe He HaOIIOMAJIOCH JOCTOBEPHOW CBS3U
MeXIy coiepxkaHueM (Gocdopa B rpHOax W
COZIEp’)KaHMEM €T0 B JEPHOBO-TIOJ30JHMCTHIX MOYBAX.
MosxHO MPEATION0XKUTD, 4TO BBICOKasI
(epMeHTaTUBHASI AaKTUBHOCTh MUKOPH3000pa3yIoInX
rpuOOB, SBISIOTCS BaXKHBIMU (haKTOpaMH IepeBojia B
TOYBE MAaJIOPACTBOPUMBIX coenuHeHuil ¢ocdopa B
nocrymabie Gopmsr [4].

ISPC Global Applied Research,
Harrisburg, USA

14

E' THOMSON REUTERS

Indexed in Thomson Reuters

PLEY
e ¢
jooetesle




| ISRA (India) = 1.344 | SIS (USA) =0912 | ICV (Poland)  =6.630
. | 1Sl (Dubai, UAE) = 0.829 | PHHII (Russia) = 0.234 | PIF (India) = 1.940
Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ) ~ =1.042 | IBI (India) = 4.260
i JIF =1.500 i SJIF (Morocco) =2.031 i
0 2,0 -
= 1,8 -
L 1,6 _
5 5 14 R?= 0,826~
S E 1,2 - - -~ e JIyHeliHAs
§ ;: 10 | pccacceasl s caoo=--- (Konuentpanus P B
5 % 8'2 ] ~ R? = 0,0422 noye)
= 2 ! ~ = = = J]pHelinas
é 8’3 i (Kownrentpaius P B
= 74 rpudax
O 0,0 T T T T T T T T T 1 p )
O 0 < < 4 4 N O i N
o < F <2
N
pH noussl

Pucynoxk 1 - Bausinne pH nouBeHHOro pacteopa Ha BeJIMUMHY cofep:xxaHus pocdopa B cucreme nousa —
rpuobI.

3akaiouyeHue

ATpOXMMHYECKAE  CBOWCTBA  TOYBHI -
Cofliep)KaHWEe  TryMmyca,  KHCIOTHOCTh  TIOYBHI,
COJiepKaHue  TOABWXKHBIX  (opMm  docdopa He

OKa3bIBa€T 3HAYMMOIO BIMSHUS Ha HAKOIUICHHE
tdochopa makpomuneramu. IlokazaHo crabuIBEHOE
HakomeHne  Qochopa B IUIOJOBBIX  Tejax
MHKOPH3000pa3ylolux TIpuOOB pPa3HBIX BHIOB B
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THE SYNERGY INFLUENCE OF HAZARDS AT WORKSTATIONS AT A
HEIGHT ON MEANS OF LANYARD MADE OF ROPE

Abstract: The construction workers use individual protection systems against fall from height in both for extra
protection and as a single measure of protection when the work is short or for technical reasons other measures of
protection are not possible. During the activities at height the hazards at workstations are acting not only to the
worker, but also on personal protective system against falling from a height, damaging it. The anchor being a
component of individual systems for protection against falls from height, which connects the body holding device
and the anchor point to ensure the safety of users must retain the characteristics of protection throughout the
period of use. Given the dangers at different workstations in construction, this article presents their influence on
the protective characteristics of connecting means made of rope. It also presents the conclusions on the main
causes of loss of the protection features of connecting means made of rope.

Key words: means of coonection, ropes, danger/hazards, construction.
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1. Introduction the European Directive 89/686/EEC it was not
pursued because it was not translated into specific
The mean of lanyard being an essential requirement standards by which full compliance is
component of all protection systems for protection given the presumption of conformity of such a
against falls from a height, which together with other product.
components (body support device and safe Because over time occupational accidents due
anchorage) is used in various sectors. The most to falls from heights continued to appear, it is clear
important tasks of a lanyard means are: that the risk factors present in the working
» connect the body holding device to a safe environment act not only on employees but also on
anchor point; personal protective equipment (abbreviated further
* to support the user's body in the supported PPE), influencing negatively its protection features.
position; The lack from specific standards EN 1891, EN 358
* to support the wearer body in case of a fall. and EN 354 of requirements that establish product
Because it ensure the protection against serious performance taking into account the actual use
or fatal accidents, maintaining of the characteristics conditions, led to the establishment of erroneous
of protection of lanyard means throughout the entire protection features or some false lifetime use, which
period of use is crucial. proved to have repercussions on direct user. Accurate
Presently placing into the market of a lanyard estimation of the life of a lanyard means made from
means is governed by FEuropean Directive rope is based on understanding the phenomena that
89/686/EEC as amended and supplemented, those adversely affect their protection features.
must meet the essential health and safety Studies on the effect of the mechanical factors
requirements throughout the entire life. In addition, or the synergistic effect of the various hazards of the
to ensure adequate protection against the risks in protective characteristics of the constituent materials
question, must be able to withstand to the effects of of the various components to the personal protective
the inherent environmental factors in the foreseeable equipment against falls from height were made by
conditions of use. Although this requirement exists in Krzysztof and Marcin Baszczynski Jachowicz [1, p.
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117, p. 123; 2, p 445; 3, p 21; 4, p. 2, p. 18. Although
the analyzed studies have led to a better
understanding of the size and pattern of accidents,
however the allocation of a single specific cause for
an accident or incident is rarely accurate and is often
considered a flawed approach because it fails to
identify the real causes. Regarding the synergistic
action of risk factors to the characteristics of
protection of lanyard means made of rope, studies are
in an early stage. Thus, from the desire to correctly
estimate the "life" of complex belt Krzysztof
Baszczynski and Marcin Jachowicz conducted a
study [32] in which they watched the influence of the
synergistic action of weathering, light, mechanical
factors and dust on different strap samples used to
achieve them.

Due to the large number of work accidents
recorded each year in construction [5] by the study
carried out | wanted to draw attention of involved
factors to the importance of identifying existing
hazards in the workplace for the selection of the
appropriate lanyard means made of rope .

2. Methodology

The methodology that was the basis of the
survey was to identify the existing hazards at

different workstations at a height in constructs to
identify and develop accelerated test methods by
which to determine the impact of hazards on the
protective characteristics of different rope types.

Since in actual use conditions is likely that
existing risk factors in the work environment to
combine, in the study the synergistic effect was
achieved by overlapping the factors effect for
degradation through accelerated methods. Thus,
samples of various diameters of rope were exposed
to a sequence of degradation: weather conditions;
dust and abrasive edges; moisture and cold. To track
the effect of the degradation factors on the rope
material, each exposure was followed by a static
strength test according to EN 1891[6, p. 7] continued
to break.

3. Rope samples and test methods

Considerind that the technology of manufacture
of the ropes has reached a plateau, only one polymer
is predominantly on the market — the polyamide; for
the series of tests were acquired ropes of polyamide

with  different diameters made
manufacturers (see Table 1).

Rope samples purchased

No. Static rope type A Rope

diameter,
mm

1 10

l 3

2 10

3 10,5

4 10,5

by different

Table 1
Characteristics Code
- the mantle structure has woven strands 40 | 10 NK
(8 strands khaki, black strands 32)
- the core is made up of 14 twisted strands
with a diameter of 0.63 mm
- the mantle structure has colored braided | 10 AN
strands 40 (4 strands of black and blue
strands 36)
- the core is made up of 16 twisted strands
with a diameter of 1.86 mm
- the mantle structure has 40 strands braided | 10,5N
black
- the core is made up of 14 twisted strands
with a diameter of 1.82 mm
- the mantle structure has 16 colored wires | 10,5
twisted (2 wires blue, one red thread, one | TRI

thread yellow, gray 12 threads)
- the core is made up of 40 twisted strands
with a diameter of 0.63 mm
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No. Static rope type A Rope Characteristics Code
diameter,
mm
5 10,5 - the mantle structure has 54 colored wires | 10,5
interlaced (6 wires khaki and black yarn 48) NK
- the core is made up of 16 twisted strands
with a diameter of 1.82 mm
6 11 - the mantle structure has colored strands | 11 AN
woven 48 (6 strands of black and blue strands
42)
- the core is made up of 16 twisted strands
with a diameter of 1.68 mm
7 11 - the mantle structure has colored strands | 11 NK

woven 48 (6 strands khaki and black strands
42)

- the core is made up of 16 twisted strands
with a diameter of 1.68 mm

To determine how the hazards from the work
environment, act during a year, the protective
characteristics of the lanyard means made of rope,
sets of specimens for each type of rope were exposed
to different types of degradation through accelerated
methods. Since for lanyard means the static
resistance is representative and closely linked to its
durability, each degradation was accompanied by a
determination of static resistance according to EN
1891 continued to break. In parallel, samples of rope
coded as 10.5 TRI were used for a year by workers in
construction in various activities at height.

Prior to the exposure of the ropes to the series
of degradation, all samples were conditioned at (23 +
2) °C and at a relative humidity of (50 + 5)% for 168
hours. The conditioning was carried out in a climate
chamber Feutron provided with a ventilation system,
which allows to ensure uniform temperature and
humidity conditions, in the whole enclosure.

3.1 The degradation to weathering
Key variables that influence the weather are

ultraviolet radiation, temperature and water

/humidity. In setting test parameters was taken into

account the position that Romania has in the world
[(7)]. With a moderate climate, with sunshine yearly
on a horizontal surface less than or equal to 5 GJ/m2
[8, p. 8, p 9], calculations determined that 1 year of
sunlight is equivalent to an exposure in the
laboratory to an energy radiation equal to 201 MJ/m?.
Applying the principle of similarity to the
achievement aging of the ropes was used method of
ISO 4892-2 [ 9, p.7].

Thus, sets of specimens of each type of rope
were exposed for 400 hours to artificial sunlight
using a test chamber Q-Sun Xenon Xe-1 equipped
with a lamp Xenon arc (see Figure 1 ). A day filter
was installed between the irradiance source and the
sample and the was set at (0.51 = 0.02) W / (m2-nm)
for wavelength of 340 nm.

Specific exposure conditions were:

- Standard panel temperature: (65+3) °C;

- the temperature in the test chamber: (38+2) °C;

- relative humidity: (50£10) %;

- radiation - Narrowband: (0,51£0,02) W/(m?-nm)
wavelength 340 nm;

- exposure period: 400 hours;

- The number of cycles of exposure: 200 (1 cycle:

102 min. Drying; 18 min. sprayed with water).
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P U A TR

Figure 1- Aging equipment for determining exposure to artificial radiation (xenon) - Q-SUN xenon

Results of the appearance of the ropes after
exposure for 400 hours in the UV radiation are

shown in Table 2.

Table 2

Notice recorded after exposure of ropes for 400 hours to UV radiations

Type of rope

Photos before exposure

Photo after exposure

Observations

10 NK

10 AN

105N

ExPUSA koodyy
+

- discoloration
- rope surface
slightly sticky

- slight dulling
- rope surface
slightly sticky

- without
discoloration

10,5 TRI

11 AN

- severe
discoloration

- rope surface
frosted

- discoloration
- rope surface
slightly sticky
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Encoded ropes 10.5 N 11 NK 11 NK showed no
changes in the appearance. Since encoded rope 10,5
TRI showed a marked discoloration in order to

observe any structural changes that occurred, it was
analyzed under a microscope (see Figure 2).

Figure 2 — The microscopic analysis of TRIM 10.5 rope before and after exposure to UV

As shown in Figure 2, following exposure to
UV radiation, surface of the rope (mantle) has been
damaged, which stresses that under the action of UV
radiation the polymer structure undergoes various
changes that can influence their physical and
chemical properties. This is demonstrated by the
results recorded in Table 3.

3.2. The exposure to dust

The idea that particles of dust on most
construction workstations could pass through the
mantle of the rope and get to the core strands
reducing their integrity, determined the need to
monitor the influence of this phenomenon on the
tensile strength of the ropes.

Method on dust exposure was modeled after the
pr. EN 354: 2006 [10, p. 18] and consisted in the

Figure 3 - Device used to dust degradation

exposure of the test specimens of rope to 1000 cycles
of abrasion in a sand bath through a roller system.
The device used to carry out this degradation being
provided with a drum that performs a oscillatory
motion at an angle of 90° to permit back and forth
movement of the test specimen, through sand, over a
length of 200 mm.

The device (see Figure 3) has been set so that,
for each cycle the specimen to be passed through the
sand bath twice (back and forth). As the abrasive
material was used special sand with a grain size
ranging between 0.1 mm and 1.0 mm (see Figure 4).
The abrasive material has been changed at the
beginning of each test.

After completion of the test / degradation,
samples were visually inspected and then subjected
to the static strenght test, continued to break.

Figure 4- Abrasive material - sand
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3.3.  The exposure to abrasive edges

Since the rope connecting means are used in
various individual protection systems for working at
height, one of the criteria by which the user can
decide whether connecting means is defective or not
is the mantle damage. If for limiting systems we can
not speak about a true contact for the connecting
means with the abrasive edges, in terms of
positioning systems and access on rope such
situations are common. The need to monitor the
effects of unprotected edges on the protective
characteristics of the ropes was determined by the
conclusions of interviews with construction workers
that frequently use access and positioning systems on

the rope and admitted that there are situations
(especially when the rope was new) the protection of
the rope at the edges contact area was omitted. To
track the effects of the unprotected edges on the
protective characteristics of the ropes, it was
simulated such action by switching under load (120
kg) samples of rope over the abrasive edge of
concrete (with roughness of 18 micrometres and an
edge radius of curvature of 2 mm) (see Figure 5).
Rope samples were subjected to 5 passes over edge.
A crossing over the edge consist in raising and
lowering the ground of a mass of 120 kg.

Figure 5 - Exposure to abrasive edges

3.4. Conditioning to moisture and cold

Given that during cool weather unforeseen
circumstances may arise the activity at height can be
done the test will be made in accordance with section
5.2.2. | EN 354: 2011 and consists of dipping the
sample of anchor in water fresh at least 1 h at a
temperature of (23 + 5) °C and then, within 90 s after
removal from the water, has been placed in the cold
room for at least 4 hours at a temperature of (-4 + 0/
-2)°C.

After completion of the test / degradation, the
specimens are subjected to the tensile strength.

3.5. The static strength / the breaking
strength

Because the static resistance establishes the
relationship between external forces and effort
(internal forces) and the relationship between effort
and tension; by determining its was monitored the
ropes capacity to resist to all demands arising in the
entire lifespan. The test method for determining the
static strength is described in standard EN 1891 and
consists in the exposure of the test specimen (which
may be part of the system or part of it) for 3 minutes
at a force of 15 kN. It is considered that the
requirement for static strength is satisfied if during
that time when the force was applied, the specimen
does not break.

The test equipment used to perform the static
strength test is a traction machine in accordance with
4.1 of EN 364: 1992 (see Figure 6).
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Figure 6 - Static test machine for tensile, compression, shear and bending materials, type H50K-S with

interchangeable cells

The results of test series are presented in Table 3.

Table 3
The influence of the risk factors on the ropes breaking strength
Breaking strength, N, after exposure
t=23°C, t=23°C, t=23°C, t=23°C, t=23°C, t=23°C, t=23°C, UR=
UR=50 %, UR=50 %, UR=50%, |UR=50%, 168 UR=50 %, UR=50%, |50 %, 168 hours +
168 hours 168 hours + | 168 hours + lhour| hours + 400 168 hours + 168 hours + 400 hours at UV
1000 abrasion {immersion in water| hours at UV | 1000 abrasion 1000 abrasion radiation, 0,51
cycles + 4hours radiation, 0,51 cycles + cycles + abrasive W/(m2-nm),
Rope conditioning W/(m2:nm), |abrasive edges | edges + lhour A=340 nm +1000
code t=-4°C =340 nm immersion in abrasion cycles +
water + 4hours abrasive edges +
conditioning lhour immersion
t=-4°C in water +
4hours
conditioning
t=-4°C
10 NK 16.550 15.413 16.400 13.987 15.960 15.700 13.373
10 AN 16.260 15.931 15.542 14.340 16.117 15.663 14.230
105N 17.820 17.227 16.973 17.030 17.200 16.600 15.893
#?_\,? 20.375 16.400 16.427 16.100 16.388 16.143 16.087
10,5 NK 16.620 15.480 15.487 14.800 14.193 14.085 12.877
11 AN 16.987 18.020 16.290 15.840 17.280 16.227 15.275
11 NK 18.494 18.100 16.317 16.827 17.997 16.260 16.143

Analyzing the results recorded in Table 3, it can
be seen that the magnitude of synergistic risk factors
on the tensile strength of various types of wire
exposed to combinations of degradation depends on
the number of risk factors, the diameter of the rope
and not least the lack treatments applied ropes.

Thus, satisfactory results in relation to the
requirements of European harmonized standards
have the ropes coded 10.5 N, 10.5 TRI 11 AN and 11
NK, which means that these cords have undergone
various treatments, which makes them resistant to the

water, UV protection, and not least to the abrasion
resistance.

4. The method validation

Also, by comparing the tensile strength of rope
samples (10.5 TRI) exposed for 1 year in real
conditions of use (see Table 4), on a site with those
derived from the exposure of same rope type at all
degradation "stacked" (table 3), we can say that the
results are similar.
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Tabelul 4

The breaking strength results after exposure of the rope 10.5 TRI to synergistic effect of the identified
risk factors and the real conditions of use for 1 year

Breaking strength, N
degradation type Epr. 1 Epr. 2 Epr. 3 The average
value
Synergy created in the
laboratory by  the 16.460 15.900 15.900 16.087
accelerated degradation
overlay
Exposure for 1 year on site 15.700 16.600 15.720 16.007
in real conditions of use

This proves both the correct identification of
hazards existing at workstations at height in the
construction, and the development of a right protocol
for test simulation in the laboratory of the synergistic
action of risk factors present in the workplace.

5. Conclusion

Results obtained from tests showed that the
means of protection against falls from height made of
rope lose some of the protection features in use. The
main factors causing this process are the synergistic
action of ultraviolet radiation and risk factors. As can
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Abstract: Language communication consider as a complicated human active ; it requires to do different
language skills ; in different ways for the purpose of showing the ability and communication efficiency; and
perhaps the most important theses submitted in this field (the theory of speech verbs ) it considers one of most
prominent achievements in the field of linguistic studies, especially deliberative which considers in the recent
time the pole which rounds in his course the different deliberative studies. The search of the direct speech verbs in
verse of religions conversation in the Holy Quran has studied according to division which Dr. Mahmood Ahmad
Nahla has discussed it because it agrees with Arabic language characteristic, benefiting in this from the division of
Austin and Searle and their standards for the purpose to exit with ( Arabic theory of speech verbs) he divided it to
five parts is ( rhythms, applications, information, obligations, and expressions ) all of these located under the
class of direct speech verbs and this which we apply in our study to verse of religions conversation.
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The speech verb: the biggest basis. since it is the issue of dialogue

The definition of speech verb is each vocalized between us for religions occupied a large area in
raises as effective achievement indicative formal intellectual, international, Islamic, ancient and
system in addition it considers as grammatical contemporary studies. This theory has roots at Arabic
material active entreats speech verb to achieve scholars in difference of their specializations, but it
fulfillment purposes as demand, order, promise, and didn’t" study for itself, but it came with signals in
effective goals linked to response of receiver act as difference researches and it might most notably
rejection and acceptance and then it is act aspires to investigation of news and composition but in the
be effective act which mean it aspires to be the west Austin consider establishment stage, but Searle
impact in speaker social or institutionally and then represents maturity and classification stage which
achieve something .Shukri  Alambkhot defined it basing on clear method. As Austin distinguished
:speech (which mean lexical and grammatical between three types of speech verbs :
structure) which construction strength progress it 1-Speech verb(linguistic verb): it means
and which mean by this making behavioral or mental releasing meaningful vocalizations in  useful
effective and say something, which mean making a sentences and right grammatically, it consists known
certain act and behavior, and in another meaning linguistic levels, it consists of linguistic voices
pronunciation with something is getting effective arranged in right linguistic structure which leads to
attachment so it is a pronunciation represent special meaning, which Austin called it verbs it is:
meaningful performance act effect in receivers to do the voice verb, structural verb and meaningful verb.
something, it is linguistic activity it is aim is 2-Achievement  verb(the  verb  included
changing the reality and searching in it, it is search speech):is achievement intentional verb from theory,
about interesting in deliberative linguistic .it is one of which mean is achievement things and social verb
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with words it consider to be verb completed
including speech and it isn’t" verb resultant from
speech when | say :lI promise it mean | am doing
promise verb itself.

3-Effective verb (verb resultant from speech) it
is impact which achievement verb causes in speaker
or listener, which mean the impact represents the
result of speech.

Austin sees that achievement speech verb is
known, but effective speech verb isn’t" agreement
and the purpose of it reaching to the aim and produce
the consequence of saying . we might find in one
pronunciation three types of speech verbs.

The efforts of Austin and Searle consider
important and effective especially the studying of
construction verbs which connecting with direct
forms and conditions of its using in speech like
report and question, it considers the basic section for
its analyzing work. and then reaching to difference
using ways to communication and telling speech verb
to receiver. Islamic scholars pointed out in their
researching to direct and indirect speech verbs and
distinguished between them .the scholars of assets
and meaning exerted a big effort in their
determination, so we find at them a clear realization
to the concept of speech verbs which related to direct
or letter or original meaning, besides to their
knowledge what falls under it from indirect meanings
or what called exiting from apparent appropriate . it
might the speakers using to direct speech verbs
coming from his desire in reaching his intent and
commissioning the receiver with something or
directed it with his favor from one side and deported
it from damage from other side and then fulfillment
the aim of speech.

1- The Rhythms :

It means the rhythm of verb with saying,
compare its pronounce in the presence, and the verb
falls in it just pronounce it, and this kind expands to
include the wverb of buying, sale, gift,
recommendation, awsuit, denial, acknowledgment,
abdication about the right, marriage, divorce,
agency and similar, Searle called it advertisements.It
requires for its authenticity difficult conditions was
placed by jurists, it might doesn’t” different from the
conditions of Austin and Searle, the most important
of them:

1-the speech be clear significance on the require
without frank.

2-to be followed to language usage, for each
verb has especial pronunciation, sale verb different
from recommendation verb and so.

3-each of speaker and listener to be know what
passed from other and agree on it.

4-the rhythm of verb to be complete .

5-the tense of verb present or future to be
pronounce and meaning, or meaning only, if its
pronounce and meaning are past, it will be news.

6- as for devotion condition in work is requiring
to all speech verbs.

It should be noted now these conditions don’t
specialize to rhythms only but it is general conditions
to perform speech verbs successful performance.

(God received the covenant of the prophets,
"Inasmuch as | have given you of scripture and
wisdom; should a messenger come to you verifying
what you have, you shall believe in him, and
support him." He said, "Do you affirm My covenant
and take it upon yourselves?" They said, "We affirm
it." He said, "Then bear witness, and | am with you
among the witnesses. Whoever turns away after that-
these are the deceitful. Do they desire other than the
religion of God, when to Him has submitted
everything in the heavens and the earth, willingly or
unwillingly, and to Him they will be returned? Say,
"We believe in God, and in what was revealed to us;
and in what was revealed to Abraham, and Ishmael,
and Isaac, and Jacob, and the Patriarchs; and in
what was given to Moses, and Jesus, and the
prophets from their Lord. We make no distinction
between any of them, and to Him we submit.

" Whoever seeks other than Islam as a religion,
it will not be accepted from him, and in the
Hereafter he will be among the losers. How will God
guide a people who disbelieved after having
believed, and had witnessed that the Messenger is
true, and the clear proofs had come to them? God
does not guide the unjust people)

These verses have many verbs which represent
rhythms as acknowledgment , judgment and denial,
acknowledgment represent in ((they said we
decided)) and ((say we believed in Allah and what
descended on Ibrahim...... we don’t differentiate
between anyone of them and we to him Muslims)),
the speech verbs which completed with these
pronunciations are acknowledge and recognition
with what Almighty asked from them and which
representation with recognition with prophecy with
all prophets without differentiate between anyone of
them, the recognition of prophets with the books of
all prophets and their religions, it gave us effective
represents perfection and faith, because the prophets
admitted about this you are their followers you
should follow them in this too, as for judgment
represents in ((whom take over after this those are
libertines)), and ((whom wants other than Islam
religion won't accept from him and he is in afterlife
from losers)), it represents his achievement strength
in issuing the judgments from God in the matter of
whom infringed approval of the prophets, his
almighty issued judgments in them because he is the
owner of authority and this not need known
linguistic, he ruled on them with losing and
libertines which mean the exiting from the order of
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God, and he pointed out to them with achievement power has changed according to the

((those))significance to the moral demission, they are

speakers class and their psychological state .

far from the satisfaction of God to their infraction 2-Applications:
and their exiting from order they are far from its This kind includes speech verbs which

recompense, as for denial represents in((other than
the religion of Allah they wanted and to him who in
heavens and earth believed willingly and
unwillingly)) and ((how Allah guides people who
disbelieved after their faith)), the completed speech
verbs in this sayings represents in the denial on
whom wants to fellow religion than religion of God
and it is the right religion which prophets and
apostles approved it, who live in heavens and earth
believed it, {who} is using for human.

From  other  verses  which
acknowledgment and denial ,

(Say, "Who provides for you from the heaven
and the earth? And who controls the hearing and the
sight? And who produces the living from the dead,
and produces the dead from the living? And who
governs the Order?" They will say, "God." Say,
"Will you not be careful?" Such is God, your Lord-
the True. What is there, beyond the truth, except
falsehood? How are you turned away?)

included

The prophet Mohammed (peace be upon him)
reminded them blessing of God on them, in the form
of question then his Almighty when reminded this
detail, he reminded after it words altogether, his
saying ((who manages the matter))and that because
sections of the management of God in the upper
world, the bottom world, souls world, bodies world
and things without end, he reminded it all, when he
reminded some of these details, he followed
assuredly with total words to refer on the rest then
God explained that prophet Mohammed (peace be
upon him), if he asked them about the planner of
these situations, they would say Almighty God, and
this mean that addressees in this speech was knowing
God and was admitting him, they who said in their
worship to fetishes, it is making us closer to God and
it is our intercessor to God, they was knowing these
fetishes don’t work and don’t harm, thereupon he
said to his prophet(peace be upon him): ((say won't
believe!)), {won't believe}this mean you make these
fetishes partners to God in worship, with yours
recognition that all welfare in the life and afterlife
was happened by the mercy of God, and yours
recognition these fetishes don't work and don’t harm,
in their answer achievement verb which came
approval about what prophet reminded them about,
then following with another achievement show, is
denial, if he denied on them their worship to the
fetches after their recognition and admitting with
God.

We notice from this all, these verbs have caused
changing in the current situation, it available all
conditions which the studiers identified, in it
available intent and reporting intention, its

significances to the demand, regardless to its form,
and the direction of conformity in it, is being from
the world t to words, as for achievement purpose of
it, is the effective in the speakers to do something, or
telling about something and order application
includes suffice form, and prevention in different
form, question and call. Order mean: the form which
requires from him on the way of snobbery, but on
condition it isn’t need from it the threat or overstated
or so....the snobbery was required in order
application, which mean the student conceived
himself high, even he doesn’t in reality, also pray
for and petition exit to what is on the way undergo
and equality, it is using form which refers to the
demand of speaker from listener to do something on
the way of snobbery, whether it is snobbery
significant at God, like the snobbery of scholars on
ignorant, and the equitable ruler on his people or it
was height significant at people like the height of
rich on poor and something like that, the command
has many forms is :

The command verb in the form of (Do), the
present verb with (L) for command, the name of
command verb, deputy source of command verb,
command name like you commanded with
something, pronunciation specialized for obligatory
like: ought, should, must and other. Sentence semi,
formulas morphological like passive voice besides
the news forms from sender with authority, it may
command verb comes tacitly then we understand it
from text. The scholars differentiate in the using of
command, it isn't enough formulas morphological
alone in its definition, it must get aid from the text
and clues in this, besides to the class of sender and
whom send to and this what enter in deliberative, the
matter isn't linguistic but deliberative linguistic,
linguistic situation isn’t the only standard, it should
be related to the class of sender, because it is
changing formulate indication from command to
other thing. In this directing with using of command
form looks doesn’t belong to linguistic modest only,
but it is agreement with authority of sender on
condition it doesn’t disagree with authority higher
than from his authority.....and it is religions teaching
authority. We find command verb in the religions
conversation verses significantly, and it led
achievement role to effect in the receiver, especially
the verb (say)it repeated in these verses significantly,
its coming shapes consecutive from speech verbs,
the pronounce with him Almighty God by Gabriel
(peace on him), and the pronounce for him is the

prophet Mohammed(peace be upon him), it will
be pronounced after received to pronunciation, this
verb (say)it is command verb from execution verbs
fellow it another verbs, especially order achievement
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verbs which represent command, call and question
(Messengers before you were ridiculed, but those
who mocked them became besieged by what they
ridiculed. Say, "Travel the earth and observe the
final fate of the deniers).The verb (say) is command
verb, it is more coming in the conversation situation
in Holy Quran, it may its using in this situation to
assured the speech which preceded it, God warned
the people , and said to his prophet say to them don’t
be proud about what you find in this life and you
reached it with its pleasures and desires, walk in the
earth to know the truth about what the prophet told
you, the punishment of those who lied the prophets
.when you walk on the earth and travel in the
countries it may to see those archaeology. The order
of God came to direct his prophet in requiring from
them walking in the earth and see remnant of
mockers with prophets, to investigation achievement
purpose represents in emphasis what mentioned
before, effective verb is warning them, if they don’t
leave what are they, they will experience the
punishment, besides the entertainment of his prophet
(peace be upon on him), the Holy Quran follow the
prophet in all his steps, the Holy Quran indicate
hypocrisy of the people of the book in many
positions, ( Some of the People of the Book say,
"Believe in what was revealed to the believers at the
beginning of the day, and reject it at its end, so that
they may return). This speech is transported speech
from Jewry people, their sayings came as order

represents achievement verbs (believed,
disbelieved), its achievement power is the
questioning, and represents in deceiving the
Muslims, and their skepticism in their doctrine, the
pretence with faith in the first of day, and then
disbelieved in the end of the day, it is trick which
may suspect some of weak minded, especially

Arabian who believed that the people of book are
more knowledge in the religions and the books, if
they see, they will believe and then disbelieved after
that, they will tempted them not to enter in Islam for
their believing that the people of the book found
shortage in it so they retracted from their believing in
it, and this represents effective verb. The prevention
consider one of applications which effect in the
speaker to leave verb or saying , it is one of
construction methods, it mean ° it request the desist
from the verb on the way of snobbery and
compulsion’ it is prevention of order, it has two
conditions, they are :

_ The snobbery .

_ committed the speaker with it .

If one of these conditions misfire,  the
prevention will exit from its original to continuous
purpose which the text impose it, as the threat, pray
for, contact and the like, it has only one form it is
the present which coupled with prevention(No), the
prevention which opposite to command ‘and agree
with command in the matter both of them it must has

snobbery and both of them related with other, itisn't
possible human command himself or prevent
himself, and must be consider the state of the subject
of being need for them, and differentiate in the
matter both of them specialized in the form which is
different from other, the command refers to request,
prevention refer to forbidding, the order must has
commanded will, the prevention must has completed
distaste. As for the amount of desist from the verb
between one time or continuous, there isn't
indication in this, it shouldn't be without
presumption in the speech, besides the nature of
forbidden thing, for example amount of desist in
your saying ( don’t drink wine) is different from
amount of desist in your saying (don’t speak), two
pictures are sharing in desist indication, but they are
different in its amount, as for the first refer to
continuous of desist, and not to his will in the
second. From theme which is about prevention came
in religion conversation verses in Holy Quran :

(And do not argue with the People of the
Scripture except in the best manner possible, except
those who do wrong among them. And say, "We
believe in what was revealed to us, and in what was
revealed to you; and our God and your God is One;
and to Him we are submissive). The verb (don’t
argue) is achievement verb, his form is prevention
which is requiring fulfillment with desist about
arguing with people of the book except the nice of
the speech, he doesn’t require from them desist from
arguing at all, his obligated power lies in using
softness in the arguing, without using intensity, he
ordered with arguing with what is better, it is the
duty which doesn’t allow the other he said((and
argue them with what is better))this is conversation
from God to his prophet and all Muslims people to
argue the people of the book from Jews and
Christianity ((with what is better)) it mean only with
nice of the speech for warning to the verses of God
the better is the higher in advantage from one side
accept to his mind and it might the higher in
advantage from other side accept impression to him
and it might prevent the two things, and (arguing) it
mean opposition from doctrine in the way of
argument in it, and in this indication to advantage of
argument, because if it was ugly whatever the case,
when he says ((with what is better))and he discovers
the class of the speaker sympathy in the argument
which lead to effective verb represents in convince
them and effect on their thoughts, and their return to
the mind in explanation arguments which displayed
on them and then investigation the purpose from the
speech, intensity in speech had to aversion and
protest ~ from it. As we notice in religions
conversations verses in Holy Quran, that prevention
combined with command and this return to the nature
of the Holy Quran which connect legislative side and
the system of transaction, worship and creeds, it has
to be from command to performance all duties and
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then prevent from all forbidden things, it is rare that
one of them separated from other, saying of God :
(And mention in the Scripture Abraham. He was
a man of truth, a prophet. He said to his father, "O
my father, why do you worship what can neither
hear, nor see, nor benefit you in any way? O my
father, there has come to me knowledge that never
came to you. So follow me, and | will guide you
along a straight way. O my father, do not worship
the devil. The devil is disobedient to the Most
Gracious. O my father, | fear that a punishment from
the Most Gracious will afflict you, and you become
an ally of the devil. He said, "Are you renouncing
my gods, O Abraham? If you do not desist, | will
stone you. So leave me alone for a while) These
verses come in the text of speech about the invitation
of Ibrahim (peace on him) to his father to worship
God and leaving the worship of fetishes, this verses
contain command verbs like {remember, follow me,
leave me} also contain in about negation ((don’t
worship to fetishes)) for command verb {remember},
it is order to prophet Mohammed (peace be upon
him) in remembering the strong of lbrahim (peace on
him) it may the reason for this prophet Mohammed
(peace be upon him), his people and the people of his
town didn’t occupied with education and reading the
books, if he told about the strong of Ibrahim (peace
on him) as it happened, it would report about
prescient and evidence to his prophecy, command
verb came achievement verb his doing effect with
proof the prophecy Mohammed (peace be upon
him), besides another effect represents reply their
claim on them Ibrahim was father of Arabs and most
of them appreciation and they are closer to him and
religion, it seem Almighty God say to them as you
were imitators to yours fathers as you claim, saying
of God: ( But they say, "We found our parents on a
course, and we are guided in their footsteps) the
most honored of their fathers lbrahim (peace on him)
they imitated him in leaving the worship of fetishes
that you were from imitators or infer evidences
which lbrahim (peace on him) reminded about the
corruption the fetishes that you were from inference
people this is from one side, from the other side there
were many from infidels in the time of prophet
(peace be upon him) were saying :how we leave the
religion of our fathers and predecessors , Almighty
God reminded the story of Ibrahim (peace on him) to
be evidence indicate to them, Ibrahim (peace on
him) to be evidence indicate to them how lbrahim
left the religion of his father and undone it, in this
preferred the right evidence on his father, and then
after that the command and negation verb came (( |
will guide thee to the way that is even and straight))
((serve not Satan : for Satan is a Verb | against
(Allah) most gracious ((guide)) is command verb
which lead to achievement verb his power lies in
guidance to the right way prevention from worship
evil, it mean don’t obey the evil because he is repel

against the most gracious {God}, so God repelled
him with this adjective, God reminded this adjective
to evil with he has from qualities and sins, God
reminded the greatest sins of evil, disobedience to
God isn’t coming except the person who has weak
opinion ((guide)) and ((serve not)) are coming to
formation speech verbs which its achievement power
represent in guidance, and what follow it from
effective verb be clarified in breaking the evidences
of his father in worship fetishes and then his
invitation with mind evidence and guidance to the
straight way in worship, invitation of prophet
Mohammed (peace be upon him)to them, it is
invitation to guide them because they are his people.
The class of speaker which formulate the order with
special from and leads with it the pronunciation
conversation purpose and its function is certain
communication, as we see, we find that command
and negation are classes, and they are using
according to deliberative text, which represent
acknowledge the nature of command which meaning
order picking or sufficiency from it, besides to the
acknowledge characteristic of both sender and
receiver and this what holy Quran clarified in
religions conversation verses from order applications
is the question, it mean ((is requiring)) science with
some thing which isn’t known before, it is
information which they said in it, it request report
what you don’t have it mean question, which mean
request understanding and of them who differed
between them and he, said it is information what
mention before it doesn’t understand, if you ask
about it again it was question, it is from construction
methods which complete with special tools, it is
tools according to the questioner about three types

1-1t is using to ask for conception sometimes and
ask for ratification at other and its tool is {Hamza}

2-1t is using to ask for ratification only and its
tool {Do, Does, Did}

3-1t is using to ask for conception,
other tools.

Question was considered from applications
which Searle called it (directives), its function to
guide the receiver to answer it. The sender uses it to
control the events and he uses it control on the mind
of receiver and he use it to progress the speech
towards what the sender wants, in holy Quran the
question in it differs from the question in human
speech, it isn’t real question, the reason for this
return to questioner doesn’t know what he question
about, he wants the answer to know about it .except
God, he doesn’t question from his creatures about
something, because he is prescient, so question in
holy Quran be reprimand and report and this
expressed it with achievement power it might mean
by this question from God to his believers holy
Quran has many types of question which happened
between prophets the followers of other religions one
of them (They said, "Who did this to our gods? He is

it includes
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certainly one of the wrongdoers. They said, "We unacceptable .and here we don’t agree with him in

heard a youth mentioning them. He is called
Abraham). These verses came in the story of prophet
Ibrahim when he came out from town to his people
to celebrate their feast, he beg the question with
illness because he didn’t want to be with them, after
their exiting, he crashed the fetishes and he left axe
in the neck of the biggest one of fetishes, when the
people came back and saw what had happened to
their God, they asked themselves by their saying
((who had done this to our God?)) this is question for
the purpose of lament and investigation in the matter
to get perpetrator this lead to their saying ((they said
we heard young man reminds them)) ((he is from
oppressors )) decision from them he is oppressor he
should punish for his doing because he oppressed the
God with aggression this is aggrandizement and
oppress the people aggression to their right, and
respect to their god sanctification their sacred and
He oppressed himself with trespass to thing he
doesn’t have right. To do something he shouldn’t to
do this is their speech about prophet Ibrahim, saying
verb came in the form of question (( who done this to
our God)), achievement verb represent in knowing
fetishes crusher his achievement power represent in
getting on doer, as for effective verb which
consequent from saying, he make it lesson in order
not someone else to do something as he done from
one side and to proof their power on other side from
question which came from almighty God on the
tongue of his prophet in his speech to the people of
the book, ( Say, "O People of the Scripture, why do
you reject the Revelations of God, when God
witnesses what you do? Say, "O People of the
Scripture, why do you hinder from God's path those
who believe, seeking to distort it, even though you
are witnesses? God is not unaware of what you do).
Achievement speech verb which represent with
question in ((why are you disbelieve, why are you
repel )) fulfilled achievement power which represent
in denial to them, their disbelief with verses of God
and their rebuff people about faith with their
acknowledge it is right, biggest which represent with
prophet Mohammed (peace upon on him) who find
his character Torah and Gospel, their acknowledge
broadcast doubt in Muslim, especially the weaker
faith of them, effective verb is reprimand to them.

These verses contain another order verb and it is
calling , it mean :calling advocated to agree, or it
request acceptance of who is invited to who called .
It came in speech for purpose as : making relation
with the other for invitation or conversation and for
purpose which understanding from text, and in it
encourage to attention to theme or with advocated,
Dr . Mohammed Ahmad Nahla had taken out it

It from type of applications, so he said “as for
the call doesn’t consider speech verb, it doesn’t
consider about issue or it doesn’t stand on reference
and their appreciation to support deleted is

the opinion because the call is achievement
pronunciation leads to order and recall who is invited
for going to who is called, and making receiver to
answer sender .besides it is entrance to other speech
verbs from command, negative and question, also
command is entrance to it and it unites with it to
achieve speech verb, its purpose effective and
achievement, from guidance speech verb because it
simulates the receiver to reaction of speaker, and it
occupied significant space in the text of Quran
because it connects to command and negative, the
call is the first speech verb, the speaker do it to be
able after that to determine his aims, in returning to
verses we find the repetition of calling ((the people
of the book)) to attract their attention but not others it
is achievement verb, its achievement power lies. In
refuting their argument and their rebuke because
Arab was respecting what the people of book has
from science, so specialization the book with them
and cancelled their value, it reveals to annulment
what at others from gentiles and whom don’t have
the book for them .As for effective verb represent in
encouraging people especially Muslims not to taking
from them, their science are distorted and void, the
command verb (say) has repeated, the repeat leads to
effective verb representative in emphasis. The
supplication consider from application verbs, it
belongs to the speaker, besides its tense present and
future, it mean command on the way of supplication
and submission in the style of command be, if it
emits from lower class to higher class, the different
between it and command the first called for the verb
is different from which prevents about it, it doesn’t
be unless from lower to higher, As for command is
encouragement in doing and Preventing from leave
it, is requiring that whom ordered from him inferior
from who ordered for the supplication has three
forms: command form, Negation form and report
form:

('So We inspired him: "Build the Ark under Our
observation and by Our inspiration. And when Our
decree comes to pass, and the oven boils over, load
into it two pairs of every kind, together with your
family, except those of them against whom the word
has already been pronounced. And do not speak to
me concerning those who did wrong; for they are to
be drowned. Then, when you and those with you are
settled in the Ark, say, "Praise be to God, who has
saved us from the wrongdoing people. And say, "My
Lord, land me with a blessed landing, as you are the
best of transporters). These verses came in the text of
speech about the people of prophet Noah (peace on
him) and what has done to him and how God rescued
him from them, these verses have achievement verbs
and its purpose is supplication, even the
pronunciation ((claim)), supplication came in many
positions to indicate that doing doesn’t carrying out
without supplication, from that positions ((Oh my
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cord! Help me for that they accuse me of false hood))
his victory their destruction it had for this effective
verb represent in Gods saying ((say praise be to
Allah who saved us from oppressive peoples )), the
effect of supplication is salvation from who lied him,
then achievement verb came in the form of the call
and the command, achievement power has moved to
the supplication which receiver understands it when
he hears it, in Gods saying ((Oh my lord ! enable me
to disembark with thy blessing for thou are the best
to enable us to disembark)) his order that he call for
God with supplication which is more important and
more benefit to him, it is request that God descend
him in the ship or in the earth when he exits from it,
disembark which God bless him in it and give to him
increase with goodness and he intercedes the
supplication with compliment in his saying ((thou are
the best to enable us to disembark)), also these
verses contain another rhythm verb represent Gods
saying: ((they are flooded )) , it is achievement verb
refers to rhythm from God, approved this, God
talked about them in form, command is past, order
of God be and it will be.
3-information:

Information mean “the saying which is
requirement by it the proportion of known to known
with negative and affirmation, and it is, the speech
which enter in it honesty and lying, information is
describing with honest if it agrees the case and it
describes with lying if it doesn’t agree with the case,
and it sometime is describing with honest only or
lying only it isn’t for information but for purposes is
outing from the text of sentence which emphasis its
honest or lying, from this information of holy Quran,
information of holy Quran have honest only because
it is the speech of almighty God, even the
information regardless of who say it, saying of Jew
:Aziz son of God, and saying of Christianity :

Jesus son of God, speech which is lying
because the reality lie and refuse it, even it honest
and lying whence it is information the information is
describing with honest and lying to reason which is
out from phrase includes it within the deliberative
because it doesn’t study the pronunciations for itself
but it studies its using in the speech, taking with
consideration status and reference which is returning
to it, circumstance of the receiver and whatever
surrounds the speech .taking with consideration when
telling the state of receiver, it may the first one who
referred to the information is Almbrad when he was
asked by Canadian philosopher that he finds in
speech of Arab, much speech without meaning, they
say {Abdallah is getting up}then they say {that
Abdallah is getting up} {Abdallah will get up} and
the meaning is one only, Almbrad answered him :
no, different meanings when they say {Abdallah is
getting up} it is information about his getting up, and
{that Abdallah is getting up} it is answer about

question of the questioner and {Abdallah will get up}
it is answer about denies his getting up.

Information is verbs which describe facts and
events in the outside world, and it enter with it what
confer from the news of world, social issue and the
religion issue and else, as for achievement purpose
of it, it transferring the reality honest transferring, if
honesty had achieved in transferring, it would have
been achieved fidelity condition, and if fidelity
condition achieved, the verbs would achieve a
successful achievement .

Holy Quran presented the stories of prophets
and their conversations with their people, and their
facing to heavenly messages and this is from unseen
news which prophet Mohammed didn’t know about
it nor his people, their information was coming from
high level, its knowledge expanded the time and the
place on its extension and informing about their
stories consider as one of the Miracles which
supports call of prophet Mohammed (peace be upon
him) and honest of his prophecy, besides taking
wisdom and sermon from it. (These are some stories
from the past that we reveal to you. Neither you, nor
your people knew them before this. So be patient.
The future belongs to the pious). The information
and stories of holy Quran form particular style, in
spite of the existence style of the story called {the
historical story} which aim to tell about the historical
events without submission to phenomenon of
{possibility} and {potentiality}, it submit to
artificial elements that form plot which is surround
with events, situations and people, as for the story
of Holy Quran which we call it {the practical story}
which concerns about transferring the fact in the way
which appears aimed ideas from text, the difference
between it and (artificial) returns in nature of
effective, its size increases in {the practical story},
the emotion of the receiver remains sentimental
more than artistic in it, because he realizes it deals
with the reality without additions and possibilities
and in this achieving conviction element to connect
reality events with artistic methods and it give to it
miraculous character. Religions conversations verses
have news and stories prophet, their calling .to their
people, from this saying God : (And mention the
brother of Aad, as he warned his people at the dunes.
Warnings have passed away before him, and after
him: "Worship none but God; | fear for you the
punishment of a tremendous Day. They said, "Did
you come to us to divert us from our gods? Then
bring us what you threaten us with, if you are being
truthful. He said, "The knowledge is only with God,
and | inform you of what | was sent with; but | see
you are an ignorant people. Then, when they saw a
cloud approaching their valley, they said, "This is a
cloud that will bring us rain." "In fact, it is what you
were impatient for: a wind in which is grievous
suffering. It will destroy everything by the command
of its Lord. And when the morning came upon them,
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there was nothing to be seen except their dwellings.
Thus We requite the guilty people). When almighty
God gave types of evidences and proofs confirmation
theism and prophecy, people of Makkh refrained
from and they didn’t care about, because they are
busy with worldly pleasures so God told them the
story of prophet Hood with his people tribe of add,
they have more money and power than them, God
ruled on them with torment because of their disbelief,
and God told us how he tortured them with storm,
and what happened of conversation between Hood
and his people and their urge with torment, this story
has came to take lesson from it and to leave their
ignorance and their pertinacity, if they continue on
their denial, the torment will descend on them,
saying speech verbs have came news about people of
prophet add his achievement power represents in
intimidation the people of Makkh, Add had power
and money, they didn’t escape from punishment so
how about them. As for effective verb is taking
lesson from who precede them and to proof miracles
of holy Quran in information about previous nations,
besides entertainment prophet Mohammed (peace be
upon him) and mitigation to his heart, the rejection
of his people to accept the evidences and the proofs
aren’t the qualities of his people, but it is habit is
happening in all previous nation and direction of
identical in it from the words to the world, with
fulfillment devotion and honesty conditions in
transferring the information. From information is the
negation it means : division of the all speech whether
it is affirmation or negative when rejection person is
honest in what he said, his speech mean negative
speech and when he knew it is lying what he negated,
it is odium in negative, that all odium negative
without contrary it can call odium negative, because
negative can not call negative odium . Some of them
say that who published validity of negative about the
thing validity of negative about it, so in this speech
verb came in to cancel the speech which precede it,
from it saying of almighty God : (And for their
saying, "We have killed the Messiah, Jesus, the son
of Mary, the Messenger of God." In fact, they did
not kill him, nor did they crucify him, but it
appeared to them as if they did. Indeed, those who
differ about him are in doubt about it. They have no
knowledge of it except the following of
assumptions. Certainly, they did not kill him ). The
pronunciation came in pride and brag status in what
they have done from sins, in their point of view is
heroism, it is considering to them, and they assured
with (( we are)), holy Quran made what they
considered good deeds to them, the negative came in
the pronunciation saying of God : (( they not kill
him nor did they .crucify him but to them, he (the
crucified) had been given the look of prophet Jesus)),
his mandatory power represents in rejection what
Jews have claimed, with its free from certainly, to

need confirmation, effective verb being in making it
temptation to disbelievers, and guidance to believers
about falsity of their claiming .and from the negative
the saying of God :

(Abraham was neither a Jew nor a Christian,
but he was a Monotheist, a Muslim. And he was not
of the Polytheists. ) After that Jews claimed that
Ibrahim from them and Christianity claimed that
Ibrahim from them, God protested on them, that the
Torah and the gospel have descended after Ibrahim,
how is it possible that he is Jewish or Christian,
making the lawsuit without proof isn’t permissible in
the mind, how it is possible making the after
appearance of its corruption, then God denied of his
being Jewish or Christian, because it is
disparagement characters in holy Quran, as distorted
from their way, but he was Hanafi which mean he is
leaving all religion except Islam, by using the tools
{not} and after it {did}, in saying of God ((he was
neither a Jew nor a Christian )) and ((and he was not
of the polytheists )) the negative become stronger
and tougher to achieve honesty condition in
transferring from one side and separation the words
from the world in the speech which preceded the
negative and the direction of the conformity from the
words to the world after negative the negative speech
verb resulted achievement power which represent in
annulment the previous claims, as for effective verb
represents in Islam is more correct than other
religions, because it is extension to the religion of
prophet Ibrahim (peace on him), so it isn’t distorted
and the first to follow.

4-the obligations:

It is speech verb which the speaker means by it
doing something willingly to the listener in the future
and he is sincere in his speech, and he is insistent on
fulfillment with it it contains: the promise
intimidation pact, security, warning and other . and
it participates with applications toward conformity
and both of them the direction of conformity in it
from the world to the words both of them differs in
the reference, the reference in the obligations (the
speaker), as for in applications is (listener). The
promise and intimidation consider the most
prominent obligation verbs, because it returns to the
speaker, he is able person on fulfillment with it and
achievement it, it means by it: the promise, the
appointment, intimidation and time are resources, |
promise him, he promises is exceeding to objects, it
can in it exclusive on one of them, the promise in
goodness and the intimidation in evil | promise him it
doesn’t be except in evil, it saying | promise him
with evil and it doesn’t say I promise him evil, and
the truth of the promise is telling about goodness
which teller achieves in the future or evil, and the
difference between the promise and intimidation,
that intimidation in the evil especially, as for
promise in the goodness and evil and when it

be evidence on falsity of their claiming, it doesn’t released, it would specialize with goodness. From
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what it came in religions conversation verses promise
and intimidation, saying of God:

(Those who disbelieved said to their
messengers, "We will expel you from our land,
unless you return to our religion." And their Lord
inspired them: "We will destroy the wrongdoers.").
And it might from naughtiness of disbeliever and
their oppression, their warning to their prophets and
believers, their threat with expulsion them from their
country after they couldn’t speak with them unless
they return to them and this intimidation with evil to
prophet, almighty God confronted it with promise
and intimidation, the intimidation when God swear
that he will damn them, and the promise was for the
prophets and believers that he will stay them the
earth after destruction of disbelievers, and this is
penalty for whom fears status of God and his threat,
threat speech verb is coming from speakers, the first
speaker are disbelievers and their intimidation
doesn’t have conformity from the world to the words,
because the speaker can not execution his
intimidation, for this devotion has denied, as for the
second speaker is almighty God who confronted their
intimidation, making it without importance, he
assured it with swear ((to destroy oppressive)) and he
promised them, living their place effective verb
represents in reassure the prophets and who believed
with them, that God reward and supports them, the
direction of conformity in it from the world to the
words. And from intimidation which and specialized
with it the people of the book, saying of God:

(O you who were given the Book! Believe in
what We sent down, confirming what you have,
before We obliterate faces and turn them inside out,
or curse them as We cursed the Sabbath-breakers.
The command of God is always done.). In this verse
speech the people of the book and it doesn’t include
them all, so God said (( those who have received the
book)). This is on us which is particular to those who
was knowing the whole Torah, and who was like
this, so he is knowing the evidences which are
referring to the prophecy of Mohammed (peace be
upon him), because Torah was including all these
evidences, so that God said : ((confirming that
which is {already} with you)) which mean is
confirming to the verses which are existing in Torah,
which are referring to the prophecy of Mohammed
(peace be upon him), and if the knowledge was
happened, this was disbelief downright obduracy.
God ordered them with affirmation in believing
prophet Mohammed (peace be upon him), and that
God joints strong intimidation with this, when it
happened, he teach them their disbelief with it
become excuse on them, and evidence on their
obduracy and their interesting on the falsehood, as
for their threat with damnation like the people of
Saturday, it is from obligation verbs which represent
intimidation and threat with descending the
punishment on them, as for effective verb which

represents in obligating them to believe the prophecy
of Mohammed (peace be upon him). And from the
obligations . the treaty, it is obligation between two
sides or more, and it came in religions conversation
verses, saying of God :

(Say, "O People of the Book, come to terms
common between us and you: that we worship none
but Allah, and that we associate nothing with Him,
and that none of us takes others as lords besides
Allah." And if they turn away, say, "Bear witness
that we have submitted."). The speech has came to
all people of the book, the prophet Mohammed
called them to gather on word to work with it and
publish it, their calling to the people of the book, in
it there is kind of kindness to the heart of the
receiver, the situation is situation of inviting to
conciliate between sides and communication to
treaty. Which mean by this Quran, Thora and gospel
are concurrent in invitation to it, and it is
monotheism word. Obligated monotheism and refuse
partners and don’t taking lords without Almighty
God, itis invitation to practical monotheism, which
mean by it (( that we worship none but Allah and that
we associate no partner with him, and that some of
us take not others for lords besides Allah)). The
speech is preceding with negative, refusing
polytheism, and achievement power represents in
contracting treaty with all religions and the
agreement on worship God, as for effective verb is
amity in invitation the people of the book to contract
the agreement, the direction of conformity in it from
the world to the words, with achievement devotion
condition to obligate all sides in the future. And in
this we find that obligation verbs achieved the
achievement purpose to it, it is belong to the speaker
who is capable of achieving it, specially which
connecting with God and his prophets, as for which
is connecting to other side, it doesn’t achieve its
purpose, because it doesn’t have ability on achieving
it, even it seems to him, he able on this, obligations
came to refer on the present and the future identical
to its conditions .

5-the expressions:

It is type of direct speech verbs, it contains the
speech verbs and what includes from styles and
terms which by it the speaker expresses his feeling in
the case the satisfaction, anger, success, failure and
others . these verbs don’t limited on the special
events of the speaker, but exceed to what happened
to the people who participates in the verb and it
effects psychologically and sentimentally on the
speaker and it is entering in it : thanks verb
congratulation verbs, sympathy verbs, regret verbs,
sorrowfully, wish, love, hate, anger, apology and
else . it doesn’t have direction to conformity, it is
compensated for it devotion condition, when it
achieved, the verb completed successfully. We find
in religions conversation verses in holy Quran many
speech verbs which express about psychological and
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sentimental cases which the prophets felt it and
imagine the reality which they were living in it, from
this saying of God :

(We sent Noah to his people. He said, "O my
people! Worship God; you have no god other than
Him. | fear for you the punishment of a tremendous
Day." The dignitaries among his people said, "We
see that you are in obvious error." He said, "O my
people, 1 am not in error, but I am a messenger from
the Lord of the Worlds." "I deliver to you the
messages of my Lord, and | advise you, and | know
from God what you do not know Do you wonder that
a reminder has come to you from your Lord, through
a man from among you, to warn you, and to lead
you to righteousness, so that you may attain
mercy?").

In this verses is telling from almighty God about
the story of prophet Noah (peace on him) and we
find the kindness in his invitation to them, beginning
with the call, he called them (( O my people )) the
calling has warning power to make them feel that he
Cares about them because they are his people, in
meditation to this calling, it appears he doesn’t call
people unless God tortured them, it is call the
torment of God, what assured that the way of calling

Here is coming to warn to the importance of the
matter which they invited for it and it is from
kindness with them in order to make their hearts
respond to the great matter which is worship God, so
we see the prophets invite their peoples with what
they feel from alliance with them and this by adding
pronunciation people to conscience of the prophet to
close their souls, and order them in worship God,
he clarified the reason for this, the worship mean
submission in the heart in higher level of submission,
it has a greatest blessings, so no one deserve the
worship except God, there is no God nor idol except
him (Allah)and he afraid on them ((the punishment
of tremendous)), the torment is continuous pain on
them, it might another punishment, but it means
here the painful punishment on what it was from
sins, he didn’t make his fear on them with doubt but
telling them the torment will be on them, if they
don’t accept his invitation and his advises he said (( |
advise you)) . The advise is sincerity of intention
from corruption in treatment, (advise) is opposite in
cheating in the work, cheating doesn’t be except
with bad intention, prophet Noha (peace on him)
expressed his feeling toward the situation of his
people and their reality, they are worshipping
fetishes, he expressed his fear on them, the speech
verbs (( | fear for you )) and ((I advise you )), and
hopefulness in (( so that you may attain mercy?)) it
has achievement power represents in advising and
guidance, it expresses what he feels toward his
people from kindness, clemency and compassion on
them, in them there is his house hold who doesn’t
believe God, he spoke with his son after the flood in
other verse, with saying of God:

(And it sailed with them through waves like
mountains, and Noah called to his son who was
apart [from them], "O my son, come aboard with us
and be not with the dishelievers.” [But] he said, "I
will take refuge on a mountain to protect me from the
water." [Noah] said, "There is no protector today
from the decree of Allah, except for whom He gives
mercy." And the waves came between them, and he
was among the drowned.) as for effective verb refers
to sympathy and mitigation about prophet
Mohammed (peace be upon him) and encourage him
on patience and constancy, from natural of nations is
denial prophet and messengers, if their invitation
conflicts with their interests. From the expressions is
wish, wishing the thing : want it, is requesting
something which the self love and desire in it, but he
doesn’t please to get it, as for hopelessness in saying
of God:

(But if bounty comes to you from Allah, he will
surely say, as if there had never been between you
and him any affection. "Oh, | wish | had been with
them so | could have attained a great attainment.”).
Or it may for which mean it is possible and don’t
coveted in getting it . as the saying of God:

(So he came out before his people in his adornment.
Those who desired the worldly life said, "Oh, would
that we had like what was given to Qarun. Indeed,
he is one of great fortune.”). The difference between
it and the please, the wish enters in impossibilities
and the please enters in possibilities, its tools are:
would that, do you, albeit, might, may be . From
verses which the wish came in it, saying of God:

(It was said, "Enter Paradise." He said, "l wish my
people could know Of how my Lord has forgiven me
and placed me among the honored."). The wish is
coming on the tongue of the friend of Yasin (Habib
Bin Israel Najar) after his people hit him with their
feel till he died, say to him enter the heaven, he
wishes that his people who scorned him knew the
recompense,  forgiveness and status which he
reached by his faith, to wish such as it. The wish is
expression verb which refers what he feels toward
his people, his achievement power represent in
wishing his people knew situation which he reached
to it. Effective verb refers to encourage on the work
as he worked, there isn’t direction in it for
conformity with achieving devotion condition in the
wish, from the case which indicated psychological
emotion of the prophets, the story of prophet
Ibrahim (peace on him) with his father, this story
repeated in many verses, it has came in the poets
Sara verses (69 — 84) and in the prophet Sara verses
(52 — 70) and in Zukhruf Sara verses (26 _ 28) and in
Mariam Sara verses (41_ 48) it might the more
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clarification to human emotion previous Soras
almighty God said: (And mention in the Book [the
story of] Abraham. Indeed, he was a man of truth
and a prophet. [Mention] when he said to his father,
"O my father, why do you worship that which does
not hear and does not see and will not benefit you at
all? O my father, indeed there has come to me of
knowledge that which has not come to you, so
follow me; I will guide you to an even path. O my
father, do not worship Satan. Indeed Satan has ever
been, to the Most Merciful, disobedient. O my
father, indeed | fear that there will touch you a
punishment from the Most Merciful so you would be
to Satan a companion [in Hellfire]." [His father] said,
"Have you no desire for my gods, O Abraham? If
you do not desist, | will surely stone you, so avoid
me a prolonged time. [Abraham] said, "Peace will
be upon you. | will ask forgiveness for you of my
Lord. Indeed, He is ever gracious to me. And | will
leave you and those you invoke other than Allah and
will invoke my Lord. I expect that | will not be in
invocation to my Lord unhappy."). Ibrahim called is
father (( O my father)), because in that politeness
notification and lobbying the self, this from what the
status require, because its speech from son to his
father about something great from one side and,
speech for invitation from other side, so the sentence
is coming with two achievement purpose, the first
represents in calling the relative with tool of distance
person, warning to the great of the matter its
importance and the second is politeness and pity with
father. The effective verb represents in lobbying the
selves with nice speech, his father faced him with
calling which refers to the feeling of anger (( O
Ibrahim? If you do not desist, | will stone you . so
leave me alone for awhile )), here the calling came
with the name of the son without pity or love
notification and with stoning threat and expulsion, as
for the calling in the speech of Youssef and his father
Yacoub (peace be on them) in the saying of God: (
[Of these stories mention] when Joseph said to his
father, "O my father, indeed | have seen [in a
dream] eleven stars and the sun and the moon; | saw
them prostrating to me.” He said, "O my son, do not
relate your vision to your brothers or they will
contrive against you a plan. Indeed Satan, to man, is
a manifest enemy.). Here the speech from father to
his son (( O my son )) which refers to the pity of the
father toward his son, and it might the reason for this
the difference in religions between the father and his
son in the speech of Ibrahim and his father, if we
compare it with the speech of Youssef and Yacoub
(peace be on them). The summarize from this
religions conversations verses discovered the human
self cases and what happened to it from emotions, it
gave us complete imagine about the case of prophet
and messengers in their invitation to their people,
the psychological reaction to their people and its
effectiveness in the prophets, the purpose of it

achieved in expressing about the cases in the shape
which available in it devotion condition and what it
leaves from effect in every one who repels to
invitation from being patient with what happened to
other nations.

Conclusion and result:

So that communication is linguistic science
which searches in how the sender use the language in
achieving higher level of successful communication
with receiver, then of signs, it was the most suitable
to study religions conversation in holy Quran,
because it is communication active which standing
on transferring linguistic efficiency to achievement
communication  efficiency. The  conversation
consider as important means of invitation means to
worship God and follow the right religion, it
clarifies by it the right picture to dogmas of religion
and its rule and its decency and it including what the
prophets done with their people or with all people of
the religions from conversation in the different ways
and in different styles and it all have one name
(religions conversation) rhythm happened change in
current situation it has the conditions which students
defined it . it has intent and reporting and its
achievement power changed accordance to the class
of the speakers and their psychological state.
Command verb was in religions conversation : verses
significantly, it led achievement function which
followed by effect on the receiver, especially the
verb(say) it has repeated in the verses significantly
and its coming shaped continuous of speech verbs
who pronounced it God by Gabriel (peace be on him)
and who pronounced for is prophet Mohammed
(peace be upon him), it became pronounced after
received the pronunciation, this verb (say) is
command verb from achievement verbs which is
followed by other verbs, especially application
achievement verbs which represents with command,
the call and the question. Command and call shaped
entrance to other speech verbs the speaker uses to
reach with it to other purposes, from command,
negative and question, it gather with other
achievement verbs to achieve speech verbs,
achievement and effective purpose for it. The
obligation verbs fulfilled the achievement purpose
for it, it belongs to the speaker who able an
achieving, especially which connected to almighty
God and his prophet (peace be upon him)as for
which connected to other side, it doesn’t achieve its
purpose Because he doesn’t has the ability on
achieve it, even it seems to him, he has ability on
this, the obligations came to refer to the present and
the future identical to its conditions. Religions
conversations verses in the expression verbs, it
discovered about human psychological cases and
what it has from emotions, it presented a total
imagine about the cases of prophets and messenger
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psychological reaction to their people and its effect
in messengers, the purpose of it has achieved in the

from effect in every one who repels to invitation
from being patient with what happened to other

expression about these cases in the form which nations .
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Sheykh Mahmud Shabustari (1287-1356), the
philosopher-poet is renowned mostly with his work
“Gulshani-raz”. His other esteemed and reputable
work “Saadatnama” gives details of the poet’s life,
philosophy and views. The work, being abundant
with valuable information and ideas regarding Sufi
teaching, meanwhile draws attention as a
philosophical source that reflects crucial ideas of
sufi’s views in it.

While we were looking through catalogue and
internet resources regarding this work that we
included into the research for the first time, we also
discovered some “Saadatnama”s written by other
authors. Tracing back to such “Saadatnama”s written
in the medieval literature, we could identify
availability of some works with similar subject. We
have to highlight that, even though some of those
works were indirectly associated with Shabustari’s
“Saadatnama” in terms of its idea and content, the
other part of it had only a name in common with the
abovementioned work. The works are the following:

1. “Saadatnama”(XI century) by Nasir
Khosrov is a work with 30 sections containing 300
couplets which teach the rules of morality by advice.
It is no coincidence that the work consists of 30
sections. So that, 30 birds are characterized as 30
symbols of perfection and wisdom, which was
published with its French translation by Edmond
Fagnon. Seyid Munir Badakhshani published the

Doi: &os¥ef http://dx.doi.org/10.15863/TAS.2016.09.41.5

and “Risala” by Kheyrhayi Herati”
(Bombai,1333/1915). This work, published under the
name “Safarnama” and “Rovshaninama” by Mahmud
Ganizada (Berlin, 1341/1922) was translated into
Turkish by Maliha Ulkar Tarikahya (Istanbul, 1958).

Nasir Khosrov has brought forward such
theories in his “Saadatnama” by which he wanted to
believe and convince that he could make the human
being happy. He has widely used sayings in his work,
and mentioned that, genuine felicity can be reached
by the talks of mystics (Arefs). He saw the felicity in
giving up the sense of self-esteem, like all other
sufis:

If you forget about your self-esteem, you can be
a man who worship God (1, p.14)

The following couplets by Nasir Khosrov given
at the end of the book, aim at to deliver the value of
his work:

“I told three hundred couplets about pure and
clean heart,

And the wit called it “Saadatnama”

If you want to stick it in your mind by wit and
thought, and desire the help of felicity in every work,
always weigh such high and valuable bywords.

Since these are valuable pearls, and words by
Khosrov oghlu Nasir (1, p.27)

Meliha Ulkar Ambarjioghlu, the researcher,
stated that he had found a note in sources explaining
that “Saadatnama” is also attributed to another author

masnavi under the name “Kitabi-Kheyrhayi- named Nasir (Bahar, Maliku’sh-Shuera. Sabk-
Muvahhid-Vahdat” together with “Rovshaninama” Shinas).
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2. “Saadatnama’by Shekyh Mahmud
Shabustari. Manuscripted copies of this work,
written in masnavi, khafif verse of prosodic meter,
are preserved in British Museum’s Library,
Nurosmaniyya Library of Turkey, Majlis Library of
Tehran and Tehran University Library. Although
“Saadatnama” work is introduced with 3000 couplets
and 8 chapters in the major memoirs and catalogues,
it is summed up in all copies with 1568-1570
couplets and 4 chapters. The authors of memoirs and
catalogues provided false information, having
referred to opinions written by “Shabustari” in the
introduction of “Saadatnama”. We think that, even
though Shabustari, at the beginning, aimed to
conclude “Saadatnama” by 3000 couplets and 8§
chapters, he summed up it in 4 chapters (Recognition
of holy and Almight Vajibul-Vujud’s being,
Recognition of God’s attributes, Recognition of
God’s names, Recognition of acts of God) and 1570
couplets for unknown reasons.

It is important to state that, this work has not
randomly been called “Saadatnama”, which is wide
in volume and deep in content compared with other
“Saadatnama”s. As the author told:

“There is not a work in verse containing
mystical insight, divine evidence and the verses of
Holy Quran. Furthermore, nobody had any
information all over the world about the availability
of prosaic book that contain the abovementioned
scientific fields together”

Therefore the author decided to write such
work. Afterwards he emphasized:

“But the thing is that, such couplets will be
referred to by the figures of science, thought and
lore.

Special terminology of the four masters has
been mentioned there, so have a look at it with
certainty.”(2, p.152)

The thinker added one more thing to make clear
why he called his work by the word “felicity
(Saadat)”:
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“On the contrary, this work summed up the
fundamentals of divine unity, wisdom and religion,
and no additional senseless words are reflected in it.
(2, p.153)

I called it “Saadatnama”, because I saw genuine
felicity in it.

Felicity of the ahli-zikr is in it.

Its destination will always be felicity which will
start with felicity and end with worship.

We think that, Shabustari, like previous
“Saadatnama’s authors, used “felicity” not only in

mystical and religious meaning, but also as a “rule”,
“law”, “treatise” and “constitution”. It is true that, the
author seeks felicity in being reunited with the Truth,
like his predecessors. He explains what he has to go
through on the way to God in his work:

“If you want to find a way to the presence of
God Almighty, hold firmly the mind and action”. (2,
p.151)

Like thinkers, Shabustari is based on heart, not
mind to reach the Truth in his work, although he
treats God with rational thought:

“A fool, who has ascended the peak of Sufi’s
pleasure and pure heart, prevails over agile man of
reason.” (2, p.185)

In another couplet he writes:

“It is heart affair, ask it from heart, and never
deal with senseless things again”. (2, p.168)

-Hereby he also reminds of “sufism” being
“heart science” and “state science”.(3, p.80)
According to Lahiji, “Mind is helpless in ingenuity
of the truth” (4, p.192,)

He wrote “Know yourself, as you are self-
universe” in “Gulshani-raz” ” (4, p.41,) masnavi by
which he wanted to say that he felt pity, for all
perfect faces have been accumulated in human, but
the human was unaware of it, and couldn’t reach the
truth which was main purpose of mysticism.
Shabustari indicated the way to felicity in his
“Saadatnama”:

“If you can get them, but cannot reach what you
want, God’s slave has composed its basis in poem for
you” (2, p.152)

Based on unity (tawhid) on this way, he
explained the essence, attributes, names and actions
of God from the viewpoint of ‘iIm-ul-yageen (the
knowledge of certainty), Ayn-ul-yageen (the vision of
certainty), haqqg-ul-yageen (the level of certainty
gained through experience). He duly used fables and
stories to argue his opinions:

“A lover, whose heart burns with the flame of
love, dreamed Hazrat Haqqi, Allah Taala.

Sunk into grief and sorrow, the man turned to
Him and asked him for help telling that he did not
have any other way out to turn to. (2, p.165)

That is, affinity with the Truth is perfect level
of the human. Here another motive attracts attention:
Attar’s coordination with Simurg and Simurg’s
(thirty birds) sameness.

But another point has to be noted that, he
called his work “Saadat” (felicity) to put all such
issues in scientific order, because ‘“saadat” was
reflected not only in religion and mystical literature,
but also as abovementioned in scientific literature.
“Saadat” used in religious meaning is different from
that used in mundane meaning. “Saadat” in the
medieval literature was used as “rule of law”. Both
“Gutadgu-bilik” by Yusif Khas Hajib, or
“Saadatnama” by Nasir Khosrov” or “Saadatnama”
by Falakeyi Alayi Tabrizi, or “Kimyayi-saadat” by
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Gazali are set of certain rules. “Gutadgu-bilik” deals
with the rules of state, “Kimyayi-saadat” by Gazali
tells about the rules of faith and mysticism,
“Saadatnama” by Nasir Khosrov is about the rules of
morality, and “Saadatnama” by Falakeyi Alayi
Tabrizi refers to the rules of the science of
accounting.

Shabustari substantiates his opinions as below:
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I will not be satisfied with writing, teaching and
giving advice

I will compile this science above all sciences for
religion (in verse form) -hereby he clarified the name
of the work to certain extent.

3. “Saadatnama” by Falakayi-Alayi-tabrizi
Abdullah b.Ali The work was written by the
command of Sadaddin Mahammad ibn Tajaddin Ali
Us Savaji, Gazan khan’s vazir in 1309 in order to
teach state accountancy, and was completed in 1336-
37. This is the first among four books
(“Saadatnama”, “Ganuni-saadat”, “Jamiul-hesab”
and  “Risaleyi-Falakkiya”  (“Kitabus-siyagat™))
written on the science of accountancy of Elkhanilar
state. “Saadatnama” was written in “siyagat” writing
method then used in the offices of finance stationary
and wagf. (see, 5)

The work reflects initial traces of double
counting method (graded method) in modern
calculation system. Whereas the renowned founder
of such system of computing practices is considered
Fra Luca Bartolomeo Pacioli who was the author of
“Summa de Arithmetica, Geometria Proportioni et
Proportionalita”. The book was first received by
dr.A. Zaki Validi Togan in 930 from Konya
Yusufagha Library. According to Dr.Jamal Elitash, a
copy of the work is preserved in Ayasofya library.

4. “Saadatnama’ by Sahar Abdal (1459). This
work is, actually, turkish version of “Saadatnama”
written by Nasir Khosrov. The work is a translation
in verse. Sahar Abdal lived in the XV century, and
was priest in nature. He made a number of trips.
Having visited the grave of Nasir Khosrov during his
trips, dreamt Nasir Khosrov and thereafter translated
his “Saadatnama”.(6, p.3) Sahar Abdal fell under the
influence of the Nasir Khosrov’s “Saadatnama”
while translating; therefore he added two sections
himself: “Haza kitabe-Saadatnama” vo “Dar bayani-
xatimatul-kitabe-Saadatnama”. Hence the volume of
the work increased from 300 couplets to 500
couplets.

5. “Saadatnama” by Vahidi,(see, 7) one of the
prosaists of the XVI century classic Turkish
literature. We cannot provide any information about
its content, because we couldn’t access to the work.

6. “Saadatnama” by Prizranli Shami, poet of
the XVI century. Prizranli Shami (date of death:

1591), who interpreted ‘“Pandnama” by Faridaddin
Attar considered useful to write a work; therefore he
called it ““Saadatnama”(8, p.85). Shami, known with
his translation and interpretations made from persian,
is one of the figures of classic turkish literature. His
main works are: “Sharhi-Mathnawi”, “Sharhi-
Gulustan”, “Sharhi-divani-Hafiz” (21 manuscripted
copies of this work are known), “Sharhi-Baharistan”
(This is is the interpretation of “Baharistan” by
Abdurrahman Jami), “Saadatnama” (“Sharhi-pandi-
Attar”). This work has been written as an
interpretation of “Pandnama” ascribed to Faridaddin
Attar. Such interpretation called “Saadatnama” has
been dedicated to Zeyrak Agha, one of the
companions of Il Murad. Meanwhile, such
interpretation has more copies among interpretations
made on “Pandnama”.

7. “Saadatnama”, translation work written by
Jami Rami (Galibolulu Jami) in the XVI century. The
work was translated from “Rovzatush-shuhada” of
Huseyn Vaiz Kashifi. The work is considered to have
been written in 1553 in some sources, or 1534 in
others. (see, 9)

The work is a sample of magtali-Huseyn in a
certain sense. “Saadatnama” is about shahaadat
(martyr) of Imaam-e-Hussein, grandson of Prophet
Mahammad, and Karbala events. The work has been
written both in prose and in verse. (see, 10) Quran
verses, hadiths and kissas have been widely used in
the work. At present this is preserved in
(nu.42Yu516) in Nurosmaniyya Manuscript Library
under the name “Saadatnama:Tarjumeyi-Rovzatush-
Shuhada”.

As it seems, most of works with similar names
abovementioned, have been written in religious-
mystical theme. Namely for this reason, we tried to
seek linguistic shades of meaning, and definition of
the notion “saadat” (felicity) in religious, mystical
and scientific literatures, as this notion was the
source of idea-content of the foregoing works.

Definition and scope of meaning of “Saadat”

“Saadat” is an Arabic word, and means
“happiness or felicity”(11, p.261)

Alongside with “saadat” (©as) which means
felicity, we can come across some phrases that
express the shades of the same meaning like “saad”
(2), or “soud” (as=-), (12, p.44-45) “soadeyn”-
s, OF “soodan”cllew- (Venus and Yupiter-stars
that bring happiness), as well as ezafe constructions
like “soad oxtor”- Lis) 2w (star of happiness), which
are expressions formed by “saad” in Arabic.

There is a notion “saadat” in Holy Quran, too.
“Soid” ( %) is used to mean “happy” (seid) and
“they became happy” to mean “suidu” ()s%) (13,
p.300)

In the old Turkish language, a word “kut” was
used as an equivalent to “saadat” to mean “felicity”.
“Kut” has some shades of meaning like “luck”,
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“state”, “fate”, “destination” and “saadat” in “Divani Sufis maintain that, “saadat” (felicity) is

lugat it-turk” by Mahmud Kashgarli (14, p.388-389).
Based on it, we can tell that, “Gutadgu-bilig” (1069-
1070) written by Yusif Khass Hajib is “Happiness
bringing science” or “Happiness carrying science”.

“Saadat” in religious and mystical literature

“Saadat” is a notion expressing comfortable and
carefree lifestyle that human being tries to reach in
this world. But such felicity that human waits for and
wants to reach, is conditional that is related to
mundane conditions. “And only believer can live
permanent felicity” (15, p.13)

In accordance with Indian myth, wise men
decided to hide the secret felicity, because people
evaluate felicity when they reach it. One of them
suggested hiding it on the top of mountain, while
others preferred to hide it in the seventh level of the
Earth, or in the deepest of the sea. Finally, one wise
man put forward an interesting offer: “Human beings
have that intelligence to discover mountains, seas
and seventh layer of the Earth. But they do not direct
such intelligence to discover and know them. We
have to bury felicity in their heart, so it will never
come to their mind to have a look at their hearts.”
(16, p.28)

According to Islam, genuine felicity is related
neither to people, nor events, nor fortune, nor
position, nor opportunity. Felicity has only a secret
that is love and trust in God. The tradition locates
felicity in paradise, and wretchedness in hell (15,
p.13)

“tranquility of soul after giving up the world” (17,
p.149)

Felicity is also a genuine beauty. “Genuine
beauty is in occultation, do not seek it anywhere
except occultation” (attar151). Therefore Attar finds
the following ways appropriate:

“Firstly sacrifice yourself, then come to reason”
(17, p.172), “I do not know any other condition that
is more superior than the person’s disappearance by
sacrificing his existence.. .... Nobody would be able
to reach such felicity.” (17, p.175)

Conclusion:

Consequently, although main idea of
“Saadatnama”s written in the medieval centuries was
the dream to reach felicity, conditions required to
realize such dream or ways to felicity etc., the word
“saadat” mainly bore the meaning of “designed
rules” or “an issue considered as perfect”. It is of
great importance to mention that, “saadat” in
mundane definition means recognition and perfection
of oneself, while in religious meaning it stands for
“settle in paradise being close to God”. Although
felicity was used in mystical definition to mean
“reach the Truth, ultimate union or the level of
certainty, “saadat” had not found its definition in
relevant dictionaries.
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Psycholinguistics in the Uzbek linguistics is
considered a relatively new interdisciplinary science.
Thanks to its innovative approach it has established
itself as a scientific space of the national psychology,
physiology and linguistics. Considering the
production of speech, psycholinguistics describes
how the language system and the rules for
constructing speech enable a person to express his
thoughts. Describing the process of speech
perception, psycholinguistics analyzes not only the
process itself, but also the result of understanding
human speech. Psycholinguistics describes how it
reflects our involvement in joint activities
interlocutor. When we learn the relation between the
language and thought, how the impact on the human
mind through language, we understand why language
is a powerful tool for the control of human behavior.
As we know, the object of psycholinguistics is a
collection of individual objects which it studies. The
subject of science is an abstract system of objects or
some system of abstract objects. The subject of
Psycholinguistics is other than that of linguistics.
Psycholinguistics interested in the process of
functioning of the sign system, namely, the process
of creation and perception of sign language by
people. Thus, psycholinguistics on the project
coincides with linguistics, and on the subject varies
with it. Psycholinguistics deals with the processes of
encoding and decoding, as they relate to the state of
information with the state of the participants of
communication. Here it is supposed that the
processes of speech relates not to a language system,
but to a man, with his mentality.

Psycholinguistics has three subject areas:

a) the production of speech;

b) the perception of speech;

¢) the formation of speech.

And in each case it is assumed that
psycholinguistics draws its attention to those sides of
these types of speech activity, which are due to the
language system. In fact the intercourse is considered
not as a simple way of sending information from one
individual to another, but as a process of internal
regulation of society itself. Perceptions of speech are
considered in the context of in psycholinguistics.
Every reader will understand the text in its own way
and it is called the interpretation of the text. In such
interpretations the special role is played by cultural
and national characteristics of the
subject. Psycholinguistics studies the text, how the
text exists in the minds of those who perceive it.
That's why the idea of individuals on the language
system bear the imprint of the personal experience.
According to psycholinguistic concepts of the human
speech organization is not a passive repository of
information about language. This is dynamic
(moving) functional system. Receiving new
information a person remakes it. Language reflects
the culture of the people. Language is the main
activity not only the human, but also the national
spirit - the spirit of the people. Specially studied the
psycholinguistic characteristics of speech under
emotional stress, where the correct orientation is
difficult or completely broken. In such cases the
following psycholinguistic signs of emotion reveal:
the average length of the interval between the speech
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pauses is less; the average duration of a pause is
longer; the ratio of the durations of pauses to the
duration of the speech sound better; the number of
false starts, paraphrases, semantically irrelevant
repetitions, grammar disagreements, logically and
grammatically incomplete sentences, functional
inversions, speech stereotypes are more; volume
fluctuation (more noticeable); the percentage of
statements with a clear positive or negative
connotation are  (much  more);  Semantic
fragmentation or meaninglessness, usually while
maintaining the integrity of the grammatical phrase.
The phonetic monotony or patients reinforce the tone
in the subsidiary, secondary parts of the sentence and
muffles it in the main, the semantic part. Repetition
of words pronounced by the interlocutor and the
senseless shouting the same words, the same phrases
as can be seen. As it is seen the symptoms are very
different, reflecting the diversity of forms of
schizophrenia The so-called Korsakov psychosis: a
sharp memory disorder, reflected in speech (eg, in
paraph - one word "pops up" instead of another)
occurs in organic brain lesions, or as a consequence
of chronic alcoholism. The so-called Pick's disease or
Alzheimer's: a noticeable speech stereotype - phrases
are composed of the same expressions and are
pronounced with the same tone, and the same facial
expressions and gestures. The study of the
mechanisms of development of language and speech
ability, Rece perception and speech production
process takes place through research relationships
with speech consciousness and sub consciousness,
emotions and intellect. Moreover, all mental
processes without exception, both cognitive and
emotional, not simply matched with speech, but were
considered as indispensable components of speech.
We have also considered speech in the context of its
relations with the mental qualities and the state of the
individual. On a materials taken from the Uzbek
literature there was traced a link between cognitive
(perception, attention, memory, thinking,
imagination) aspect of speech, psychodynamic
(motive, affective, emotional) features and a
communicative aspect. As a rule studies on such
issues and also the development of language and
speech ability, perception and speech production in
adults were the subject of investigation.

The aspiration for studying the formation of
speech and the factor of a person who perceives it
has a long history in the Uzbek linguistics. The
person who is producing words picks up them like a
jeweler as Navoi stated “in the form a bunch of
pearls (words)” [1.77-8.168]

According to Modern linguistics the linguistic
structures (phoneme, morpheme, lexeme and forms)
are general and they appear in speech in the form of a
sound, letter, syllable, suffix, word, word
combination, sentence and a text. [2.10-10.84]

That’s why psycholinguists analyzing these
characteristic features of speech are general
phenomena and the result of a person’s natural
speech activity has achieved much success in solving
the problems of text analyses.

Psycholinguists studies the speech as the
method of expressing the reality. And at the same
time speech being the main method of exchanging
and keeping information is also the reflection of
culture, a period of history and a person’s spiritual
world. And this was the reason why there appeared
different definitions given to this phenomena by the
linguists. The definition “text doesn’t exist out of the
process of its creation” given by A.A.Leontiev
demands to give a special attention to above
mentioned processes in psycholinguistics and study
them in the semantic, psychologic, pragmatic,
cognitive aspects.

The approach to the text as the result of speech
activity is the  characteristic = feature  of
psycholinguistics. During the speech intercourse one
of the partners tries to influence on the other and
change his/her motions and emotional state. In other
words during the conversation one of the partners by
actions without a word or by words tries to influence
on his/her spiritual state and speech. The changing of
spiritual state follows the changing relations of a
person to interlocutor and it sometimes brings to
changing relations. And that means it is important to
understand the terms of relations, because speech as
the bases of relations has influensive strength.

At first it is important to select the language
units according to the terms of speech contacts. And
then the recipient should receive the speaker’s idea
according to his own needs. Such approach to the
problems of speech contacts planed two directions of
text analyses. The first direction studies the process
of text formation and the second how the recipient
understands the meaning of the text.

Two stages of speech formation first stressed
out by A.S.Vigotskey who said that “the movement
in the program of thought speech begins with motive
and progresses in thought first in the form of a word
in inner speech and then in loud speech”. [4.43-9.21]
Here it is important to stress one movement. We
think this theory is characteristic for healthy people
but in mentally sick people this inner stage of
forming words is absent. In such people it appears in
loud  speech unwillingly. According  to
A.S.Vigotskey the first is a motivating stage, which
precedes the stage of formation of thought. Here
we’d like to present some examples taken from
fiction to prove this idea.

“Good received our daughter’s prays at dawns,
I feel better, don’t wake her up at dawns now”. She
closed her eyes and didn’t open then. At dawn she
died. Father wanted to take his little girl to another
room from her mother’s dead body and at this
moment she didn’t open her eyes and prayed: “Oh
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God bless my mother and give treatment to her
illness. [5.290] In this passage, taken from famous
story by Abdulla Qahhor a little girl repeats the
words sleeping and without knowing that her mother
has already dead. Here the reality hasn’t found its
reflection in her mind yet. The aim, thinking, word
selecting processes didn’t exist here in interior
speech but reflects in loud speech. The little girl’s
words appear here in the form of conditional reflex,
because she was made to pray at dawns every day for
the sake of her sick mother. This often happens in
young children’s speech and they don’t analyze the
words weather they are positive or negative. We
think that interior stage is absent here.

Here is another example taken from the novel
of “The past days” (O’tkan kunlar) by A.Qodiriy.

“... There was somebody coming.

“Who is this?”

“It ‘s me, Kumush...”

Otabek recognized her, that was crazy Zaynab.

“Go away!”

“It’s me, Kumush” said Zaynab.

Zaynab become crazy because of her love to
Otabek and even then she wanted to be “Kumush”
for her beloved person. Because of this love she goes
mad and then became murderer. And for this
unhappy woman the only word “Kumush” was
the key for happiness and love. But miracle wasn’t
happened, this magic word had been lost for ever and
then looking back again and again Zaynab went
away” [6.385]

This example proves that mentally sick persons
usually repeat the words because of which they
become mad. They don’t really recognize the
meaning of the words which they repeat
unconsciously. Here is one more example.
“Qurbonbibi always talks to herself and if somebody
approaches to her, she praised Zebi and said how she
played dutor, how she sang a song, sew scull caps
and she also praised her beautiful figure, eyes and
brows. And then all of a sudden she begins to ask
everybody saying “Where is Zebi? Where is my
dolling Zebi? Then begins to cry”.

In this both above mentioned examples there
are no thought and motive processes according to
speech situation. That is why such affect states
should be studied from the theoretical point of view.

Let’s analyze one more example.

References:

1. Nurmanov A (2002) History of Uzbek
linguistics. —Tashkent 2002.

“... Mother, I’'m not upset of him. My life and
my youth are spent waiting for him at night”, -she
said. And at this moment the door of the room
opened and drunk Qodirjon entered the room. Seeing
him they both said “there, he has come”. But instead
answering them Qodirjon asked “Where is, where is
my Anna, where is my dolling Anna? And then fell
down [8.285]

There is saying among the people “A drunken
person says the truth”. And that’s true because a
person becoming drunk tells the words which he
would not say them when they are conscious. But the
words, hidden under thought usually come out or
realized in loud speech when a person is under
hypnotic state or being drunk. Having analyzed
above mentioned psychologic conditions we
differentiate three types of speech formation
processes.

The first type is characteristic for mentally
healthy people’s speech, the second type is
characteristic for formation of speech in affect
conditions. And the third type can be seen in the
speech of both types of people: mentally healthy and
mentally sick. In the first type the realization of
speech happens in the following way.

I. Inner speech: 1. Aim. 2. Thought. 3. Inner
programming.

I. Loud (enter) speech.

The second type is characterized with missing
all processes concerning to the formation of inner
speech in affective states. It has the model: inner
speech- 0. (zero) Loud speech doesn’t always
correspond to the real speech situation but it is a
speech corresponds to psychological state of a
person. In the strong state of stress the speech may
loose its activity and may not work. That’s why the
following model is characteristic for the second
type, i.d. for loud speech in such cases:

I. Inner speech -0

1. Loud speech- 0

Here is an example for it: ...
burst out into tears” [7.265]

In such situations mimes play the main role in
the process of communication. That’s why it needs a
special psycholinguistic analyzes correspondingly to
a new direction of scientific researches.
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2. Shahobiddinova S (2002) General and
private dialectics and it’s images in Uzbek
morphology. —Tashkent 2002.

ISPC Global Applied Research,
Harrisburg, USA

47

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630

. i ISl (Dubai, UAE) = 0.829 | PUHII (Russia) = 0.234 | PIF (India) =1.940

Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ) ~ =1.042 | IBI (India) = 4.260
i JIF =1.500 i SJIF (Morocco) =2.031 i

3. Leontief AA (1960) Psycholinguistic unit 8. Copokun I0A (1985)

and generation the speech statement. - [ICHXOIMHTBUCTHYECKHE ACIIEKTHI

Moscow,1960.

4. Vigotskey AS

(1956)

The elected

psychological researches. Moscow, 1956.
5. Kahhor A. Selected works Volume 5.-

Tashkent.,1987.

N3yYCHUS

Texkcra.M.,1985.

9. Safarov SH (2006) Kognitiv tilshunoslik. -

Jizzax, 2006.

10. Mahmudov N

(2014) Soz ma'no

taraqgiyotida ziddiyat. -Tashkent, 2014

6. Qodiriy A (1974) “The past days”. —

Tashkent, 1974.
Chulpon A (1994) Selected works Volume
3 and 2.-Tashkent, 1994.

ISPC Global Applied Research,

Harrisburg, USA

48

THOMSON REUTERS

Indexed in Thomson Reuters



[ ISRA (India) = 1.344 | SIS (USA) =0.912 {ICV (Poland) =6.630

.| ISI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.234 | PIF (India) =1.940

Impact Factor: | g australia) = 0564 | ESJI (KZ) ~ =1042 | IBI (india) = 4.260
{JIF =1.500 { SJIF (Morocco) =2.031 |

SOI: 1.1/TAS DOI: 10.15863/TAS ' Av_az Ermetov

International Scientific Journal Nat PhD in History, Docent

) i . ational University of Uzbekistan,

Theoretical & Applied Science Tashkent, Uzbekistan

kamola_nuz@rambler.ru

p-1SSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)

Year: 2016 Issue: 9 Volume: 41

Published: 30.09.2016 http://T-Science.org

SECTION 13. Geography. History. Oceanology.
Meteorology.

FEATURES OF RULING OF THE SOVIET GOVERNMENT IN
UZBEKISTAN: PARTICULARLY IN ORGANIZATION OF DOMESTIC
AFFAIRS AND THEIR ACTIVITIES (1925-1945 YEARYS)

Abstract: The article consists the analysis of the process of the consolidation of governing system, specifically
the organization of the organs of domestic affairs and their participation in the process of accomplishing socio-
economical and political changes.

Key words: state control, the Soviet police, law, authorities, Turkestan, regulations, orders, the People's
Commissariat of Internal Affairs.

Language: English

Citation: Ermetov A (2016) FEATURES OF RULING OF THE SOVIET GOVERNMENT IN
UZBEKISTAN: PARTICULARLY IN ORGANIZATION OF DOMESTIC AFFAIRS AND THEIR ACTIVITIES
(1925-1945 YEARS). ISJ Theoretical & Applied Science, 09 (41): 49-51.

Soi: http://s-0-i.0rg/1.1/TAS-09-41-7  Doi: &os¥€f http://dx.doi.org/10.15863/TAS.2016.09.41.7

INTRODUCTION stated that the Commissioner of Internal Affairs of

As a result of the coups, in October, 1917 the Turkestan ASSR, national inspectors Bukhara and
Soviet government came to power in russian and Khorezm People's Republic temporarily remain in
then in Turkestan( 1917- in Turkestan, in 1920- in their posts. The police and criminal investigation
Khiva khanate and Bukhara emirate). For department, created in the Uzbek SSR, subordinated
strengthening its power Soviet government started 7 regional offices, one-city district (old town in
creating a range of governmental institutions of Tashkent), 13 district offices and Privokzalny
public administration and control. For protecting and department of Samarkand region. [2,p.44]
establishing the soviet system, in November, 1925 In order to improve the activities of the newly
following the public order and participation in socio- established bodies of internal affairs December 1,
economical and political processes there were 1925 the NKVD took the "Charter of the Soviet
created the organs of domestic affairs. [1,p.163-164] workers' militia dehkan Uzbek Soviet Socialist

At the end of 1924 as a result of the national- Republic." In particular, in paragraph number 1 of
territorial delimitation of Central Asia and the Uzbek the Charter states that "The Soviet workers' militia
SSR (1925, February), the internal affairs bodies, Dekan Uzbek SSR is the executive body of the
carry out their activities in the territories of the central and local government, which is implementing
Turkestan ASSR, the Bukhara and Khorezm People's all the decisions, orders and decrees for the
Republic came under the jurisdiction of the People's protection of revolutionary order and ensure the
Commissariat of Internal Affairs of Uzbekistan. independence of the central and local authorities" .
Powers and tasks defined on the basis of legal The tasks assigned at the time to the police, were as
regulations, statutes, decrees issued, the decisions follows: the protection of revolutionary order, to
and instructions of the People's Commissariat of ensure personal and property safety of citizens;
Internal Affairs of the Republic of Turkestan were participate in the implementation of all decisions,
mutually agreed and coordinated. As a result, the orders and decrees issued by the parent
general supervision over the activities of the police organizations; security prisons; fight against crime;
and the criminal investigation department was control of the sanitary condition of settlements;
entrusted to the People’s Commissariat of Internal issuance of passports to the population; the
Affairs (NKVD) of the Uzbek SSR. In the resolution paperwork to receive parcels and postal money
adopted by the NKVD of the Uzbek SSR, it was orders, recovery of lost documents; imposition of
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administrative penalties; control of agriculture; it?" Was asked, "Is it right to consider the fist sector,

Checking the number of head of livestock and more.
al. [3,p.14]

In May 1927 in the Uzbek SSR NKVD it was
liquidated and on its basis was created by the Central
Administration, concerned with the protection of
public order, fight against crime and others.
However, this restructuring did not last long. So, in
October 1928 the People's Commissariat of Internal
Affairs was re-organized. According to Resolution of
the All-Russian Central Executive Committee and
Council of People's Commissars of December 31,
1930 the activities of the NKVD was suspended. As
a result of these changes, the police with all his
presence staff were transferred to the CPC, and the
regional, city and district police stations were subject
to the relevant territorial executive committees. May
25, 1931 for the first time in the USSR was
developed and approved by the Charter of the
worker-peasant militia. In 1932, at the Joint State
Political Administration (OGPU) was organized by
the General Directorate of the police. In 1934, the
NKVD was again organized by the police and the
Home Office was to submit to him. During this
period of the Internal Affairs of Uzbekistan was
carried out simultaneously with the changes in the
socio-economic sphere. December 2, 1925 at the
extraordinary session of the Central Executive
Committee of the Uzbek Soviet Socialist Republic
adopted a decree "On the nationalization of land and
water." Since that time and until 1929, was abolished
in Uzbekistan 4801 farm landlord type, extra land
were confiscated 23,036 households. In general, the
land and water reform the Soviet government was
one of the measures aimed at the elimination of the
propertied classes, the construction of a classless
society and created the basis for the forced
collectivization of agriculture in the coming years.
[4,p.141]

As a result of the publication of November 7,
1929 in a press article of Stalin's "Year of Great
Change", as well as support for the Plenum of the
Central Committee of the CPSU (b), held in the same
year, it offers a policy of accelerated collectivization
of agriculture and dispossession were defined tasks
mass collectivization. [5,p.3-4]

In the course of the policy of nationalization of
property, means of production, livestock, agricultural
products, seed reserves of rich and medium farmers,
to restore its economy under the conditions of the
New Economic Policy (NEP), were forcibly
expropriated. States were strictly defined area of land
sown and prices for agricultural products, grow and
pass by farmers. [6,p.448]

As can be seen from archival documents, the
issue was considered at the dispossession of various
sessions and meetings of the Soviet government
organizations. At one of these meetings in the course
of the dispute on "Who is the fist and how to fight

which has three cows?" One of the participants of the
meeting (Osa) responded as follows: "Of course.
Naturally, farmers, stands out for its developed
economy, transformed into a fist, in addition, they
are afraid of dispossession, do not want to have
excess stock. ... Generally speaking, a fist in the first
place, "socially dangerous element" and secondly
"political enemy of the Soviet government. "'[7,p.13]

Since that time, the pressure on farmers, which
had a practical focus on collectivization, turned to the
destruction of dekhkan farms. He began the pursuit
of the figures. As in all regions of the Soviet state in
Uzbekistan is carried out by the collectivization
campaign, "threats and pressure." Farmers forced,
under intense pressure to join the kolkhoz. Those
who were against it, regardless of social status,
"dekulakize." [8,p.9]

From archival documents it is clear that in the
process of collectivization number deported from
Uzbekistan in 1933 amounted to 5500 farm fist,
while from the entire territory of Central Asia was
sent over 10 thousand dekhkan farms across the
Union, the number of deported families since the end
of 1929 until the middle of 1930 was 320 thousand,
the vast majority of the deportees were sent to special
camps or special settlements located on the outskirts
of the country. [9,p.31]

World history knows a lot of wars and military
conflicts, but the worst tragedy of the twentieth
century is the Second World War, its consequences
are felt even today. After Nazi Germany attacked the
Soviet Union (22 June 1941) June 30, 1941 under the
leadership of Stalin organized the State Defense
Committee. In the hands of the State Defense
Committee was concentrated state and military
power. [10,p.29]

Based on the military conditions began to
implement changes in the structure, tasks and powers
of state institutions. For example, in 1941 on July 20
issued a decree of the Presidium of the Supreme
Soviet of the merger of the People's Commissariat of
State Security (NKGB) of the USSR and the People's
Commissariat of Internal Affairs (NKVD) (It should
be noted that in February 1941 the NKVD and its
field offices were divided into 2 parts, namely, the
NKVD and NKGB. In April 1943, the NKVD was
again divided into two independent Commissariats).
The main aim of these reforms, it was said, was to
"ensure the security of society and state in the
country to improve the work on prevention activities
and foreign agents for the prevention of crime."

RESULTS AND DISCUSSION

As can be seen from the documents in the first
days of the war in Uzbekistan in the city and district
military commissariat it received more than 14,000
applications. Most of the applicants in the first days
went to the front, among them were the police, as an
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example, that 50% of students of the Tashkent police
school, 149 employees of the police in Samarkand,
204 police departments best employee of the
Tashkent Railway became part of the Uzbek Division
and the Division of General Panfilov who
participated in the battles of Moscow. [11,p.31]

In the translation process on a war footing of
the economy on a national scale, the NKVD Uzbek
Republic issued an order "On the abolition of the
holiday staff personnel of the Interior and review
them from leave the service" (30 June 1941). The
tasks assigned to the police and their powers were
extended.

It should be noted that in the studied years the
tasks entrusted to the bodies of internal affairs in the
scale of the Soviet Union to some extent differ from
the territorial point of view, depending on the
proximity of the front. For example, frontline police
officers, along with the tasks assigned to them under
the Charter were to lead the armed struggle against
the enemy saboteurs, spies and traitors, to ensure
timely execution of military orders.

The tasks assigned to the bodies of internal
affairs of Uzbekistan also were different in the field
of public order and safety, they were as follows: a)
enforcement of discipline and order in public places;
b) the control of traffic safety on the roads (the use of
transport, effective participation in road construction
and maintenance of repair works); c) for various
kinds of natural disasters to provide comprehensive
assistance to the population, the protection of public

References:

=

(2016) AAP RUZ, f. 58, op. 1, d. 774, I.

2. Eropkin M (1967) Development organ to
militias in Soviet government. -Moscow, 1967.

3. Zhalilov TA, Halimov R (1983) Militia Soviet
Uzbekistan -Tashkent: Uzbekistan, 1983.

4. (1987) The Soviet militia: history and
contemporaneity (1917-1987) -Moscow: Yurid.
Lit., 1987.

5. Petrov NV, Skorkin KV (1999) Who managed
NKVD? (1934-1941). The Reference book.
Moscow, 1999.

6. (2003) The History Uzbekistan. Toshkent,2003.

7. (2006) The Tragedy collectivization, reference
1929-1955. Documents and material. T.1. -
Toshkent: Shark, 2006.

8. (1991) The Rehabilitation. The Political

processes 30-50-h years. AN.YAKOVLEVA.

Moscow: Politizdat, 1991.

property; g) provision of first assistance to the
victims in an accident or a criminal attack, shipping
them to the hospital; d) ensuring the proper
implementation of the passport system (setting
temporary and permanent residence of citizens and
foreigners, checking their attitude to conscription); e)
provision of reference works to levy administrative
penalties within the powers given to the police and
other authorities. [12,p.575]

After the adoption of the Central Committee of
the CP of the Uzbek SSR and the CPC decision "On
measures to implement the plan of deliveries of grain
production of all kinds of" (18-20 November 1943),
on the internal affairs agencies in the field have been
tasked with the protection of grain products, installed
in the control points and reception delivery,
protection of places of storage of agricultural
products, participate in the sowing and harvesting of
grain and other agricultural products. [13,p.48-49]

CONCLUSION

In conclusion, it should be said, that after the
establishment of the soviet government in
Uzbekistan there were organized the institutions of
public administration and control. Within the scope
of their tasks and powers the organs of domestic
affairs participated in socio-economical and political
processes being accomplished in the area. The
transfer of organs of police into military situation
increased their obligation in enforcement the law and
fight against crime.

9. Harchenko OV (2008) State management in
sphere of police activity in Russia: soviet
periody. // History state and right. 2008, 10.

10. Gutman MY (2009) The Legal mechanism of
the fortification of discipline in organ of the
militias at years of the Great Domestic War
1941-1945 gg. // History state and right. 2009,
10.

11. Glushachenko SB, Shatilov SP (2008) The
Fight organ to militias with crimes, infringed
upon weakening of fighting efficiency to Red
Army, at years Great Domestic Voyny. //
History state and right. 2008,

12. Dzhalilov T (1971) Militia Uzbekistan in
system organ soviet socialist state and her(its)
activity of the transition to socialism. -
Tashkent, 1971.

13. (2016) CGA RUZ, f. 904, op.1, d. 296, II.

ISPC Global Applied Research,
Harrisburg, USA

51

% THOMSON REUTERS

Indexed in Thomson Reuters




[ ISRA (India) = 1.344 | SIS (USA) =0.912 {ICV (Poland) =6.630

.| ISI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.234 | PIF (India) =1.940

Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ) ~ =1.042 | IBI (India) = 4.260
i JIF =1.500 i SJIF (Morocco) =2.031 i

SOI: 1.1/TAS DOI: 10.15863/TAS Yuriy Konstantinovich Dimitriev

International Scientific Journal Associate Professor

. . . Advanced Doctor in Engineering Sci.,

Theoretical & App“ed Science Rzhanov Institute of Semiconductor Phisics, Siberian

Branch RAS, Russia

p-1SSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online) dimi@isp.nsc.ru

Yyear: 2016 lssue:9  Volume: 41 Anatoliy Filippovich Zadorozhny

N T ani PhD of Engineering Sci., Professor

Published: 30002016 http://T-Science.org Novosibirsk State University of Architecture and Civil

Engineering (Sibstrin), Russia
SECTION 4. Computer science, computer 3af@ngs.ru
engineering and automation.

ON CONDITIONS OF LOCAL SELF-DIAGNOSIS OF
MULTIPROCESSOR COMPUTING SYSTEMS UNDER MULTIPLE
FAULTS

Abstract: Multiprocessor computing systems with point-to-point communication links in which t-multiple
faults are allowed at the level of the processing modules are considered. For the known model of Preparata, Metze
and Chien the conditions are found under which a technical state of each module can be determined by results of
the comparative analysis of the outputs of tests relating to modules from its limited neighborhood. The state of the
modules is defined in the course of diagnosis and its results are used for the management of sequence further
testing of the system modules.

Key words: the multiprocessor computing systems, system diagnostics, graph models, local self-diagnosis,
conditions of self-determination of a state of processor modules.

Language: Russian

Citation: Dimitriev YK, Zadorozhny AF (2016) ON CONDITIONS OF LOCAL SELF-DIAGNOSIS OF
MULTIPROCESSOR COMPUTING SYSTEMS UNDER MULTIPLE FAULTS. ISJ Theoretical & Applied
Science, 09 (41): 52-61.

Soi: http://s-0-i.org/1.1/TAS-09-41-8  Doi: &os¥€f http://dx.doi.org/10.15863/TAS.2016.09.41.8

YK 681.3.012+681.3-192

OB YCJIOBHUAX JTOKAJIBHOI'O CAMOJIUATHOCTUPOBAHHUA MHOI'OITPOLHECCOPHBIX
BBIYUCJIMTEJBHBIX CUCTEM ITPU MHOKECTBEHHBIX OTKA3AX

Annomayusn: Paccmampugaiomcss Myibmunpoyeccopmble GbIUUCIUMENbHbIE CUCIMEMbl CO CEA3MU MOYKA-
mouKa, 8 KOmopwix 0onyckaromcs t-kpammuvle omkaszvl Ha ypoghe obpabamuviealowyux mooyreil. /[ns uzeecmuoii
mooenu Ilpenapamvi, Memya u Yowcena Hailoenvl yciosusi, npu KOMOPHIX MEXHUYECKOEe COCOSHUE KAHNCO020
MOOYIIsL MOdcem Oblmb ONpedesieHo No pe3yibmamam CONOCMASUMENbHO20 AHAAU3A UCX0008 MECMUPOSaHUs.,
OMHOCAUWUXCL K MOOYIAM U3 e20 ocpanuderHol okpecmuocmu. Cocmosnue moodyneli onpeoeisiemcs 8 npoyecce
OUACHOCIMUPOBAHUSL U €20 Pe3YTlbMambl UCHONb3YIOMCSL O YNPAGLeHUs. NOCLe008AMENIbHOCIbIO OANbHEUUE20
mecmuposanusi MOOyIei CUCmembl.

Knrouessie cnosa: muo2onpoyeccopHule 8bl4UCTUMENbHbIE CUCTEMbl, CUCIEMHAS. OUACHOCIMUKA, MeopemuKo-
2paghosvle Mooenu, IOKAIbHOE CAMOOUACHOCMUPOBAHUE, YCI0GUL CAMOONPEOENeHUs. COCMOSIHUSL NPOYECCOPHBIX
Mooynel.

Paboma evinonnena npu noooepycke Poccuiickozo ¢onoa
dynoamenmanvuoix uccnedosanuit (npoexm Ne 14-07-00169.a)

1- BBeueHne KOTOPLIX MO3BOJIAIOT UM B OJUHOYKY MNPOBEPATH U
OLICHUBATH TEXHHUYECCKOC COCTOsSIHUE Apyrux
IIpy  KOHCTPYHMpPOBaHMM  MacCIITaOMPYEMbIX MOJyNeH, WX JUarHOCTUYECKHE  CIOCOOHOCTH
MHOTOIIPOLECCOPHBIX BbIYUCIUTCIBbHBIX CUCTEM paccMaTpuBarOTCd HAa CHUCTEMHOM YPOBHE, T.C. Ha
(BC) B BHJE COBOKYIHOCTH IPOIECCOPHBIX YPOBHE OTHAEJNBHBIX 00paOaTHIBAIOIIMX MOIYJICH |
MOJyJeH, (yHKIIMOHAIbHBIE XapaKTEPUCTUKH CBsI3€H MEX1y HUMU.
ISPC Global Applied Research,

Harrisburg, USA 52

% THOMSON REUTERS

Indexed in Thomson Reuters



http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:dimi@isp.nsc.ru
mailto:3af@ngs.ru
http://s-o-i.org/1.1/TAS-09-41-8
http://dx.doi.org/10.15863/TAS.2016.09.41.8

ISRA (India)
ISI (Dubai, UAE)
GIF (Australia)

Impact Factor:

= 1.344
0.829
0.564
JIF =1.500

SIS(USA)  =0912 | ICV (Poland)  =6.630
PUHIL (Russia) = 0.234 | PIF (India) =1.940
ESJI (KZ) =1.042 | IBI (India) = 4.260

SJIF (Morocco) = 2.031

PocT cOXXHOCTH TIPaKTHYECKH IMPUMEHSIEMBIX
BC omnepexaeT pocT Halle)KHOCTH 00pabaTHIBAIOMINX
MOIyJe, ™3 KOTOPBIX CHCTEMa  CTPOHWTCS.
Ompenensitonieit xapakrepuctukoit BC cranoBuTcs
HEe €€ MPOM3BOJUTENBHOCTb, a CIOCOOHOCTD
npojnoKaTh  (YHKIMOHUPOBATH B TEUYEHHUE
MPOJIOJDKUTEILHOTO BPEMEHH IPH HAJMYUH OTKA30B
ee 2JIeMeHTOB (kMBYydYee (pYHKIMOHUpPOBaHHE). DTO
CTaBUT 3a/Jady aBTOMATH3UPOBATh MPOIEIYPY
OTIpeNeNICHUs] TEXHUYECKOTO COCTOSHHS CHCTEMBI
(cucteMBl € CaMOAMAarHOCTHPOBAHHEM). Jost
HCCIENOBAaHUA OUarHoctuueckux csoiictB BC Ha
CHCTEMHOM YpOBHE HCIIONB3YETCS  TEOPETHUKO-
rpadoBast MoOmenb, TpemiokeHHas B [1] u
Ha3piBaemass [IMY-mopensio. B 9TOW MOJeNIu
uneHTuGUKaIusl TeXHu4eckoro cocrosHusa BC
OCYIECTBIISICTCS ~ C  IIOMOLIBI0  QJITOPUTMOB
COTIOCTAaBUTEIHHOTO aHanmm3a HCXOMI0B
TCCTUPOBAHMA, BBIMOJHAEMOI0 OJHUMH MOOYJIAMU
CHUCTEMbI HaJ APYTUMMU. HpI/I AHAJIU3C YUYUTLIBACTCA
IuarHoctmdeckas cTpykrypa BC — oTHommeHus
TECTHPYEMBIH—TECTHPYIOUINA MEXKIy €€ MOIYIISIMH.

Mepoii OTKa30yCTOMYNBOCTH
camoauarsoctupyeMsix BC ciyxuTr kpamuocmo

Heucnpasnocmey {,  TpexncraBsomas  co0Ooi
HanOoJbIIee YHUCIIO OJIHOBPEMEHHO
MPUCYTCTBYIOIIUX B CHCTEME  HEUCIPaBHBIX
MOAyJied, TOpU  KOTOPOM  €II€  BO3MOXKHO
ompeneneHue ee cocrosHud. Hamuuume B cucrteme
KpaTHBIX  HEWCIIPAaBHOCTEW  BBI3BIBAET  yTpaTy
TecTaMu cBoiicTBa HanexHoctu. llocnennee

O3HA4aeT, 4YTO OIEHKH, IOJydaeMble HCIPABHBIMU
TECTUPYIOLIINMHI MOJTYJISIMH, COOTBETCTBYIOT
(haKTHIECKOMY COCTOSIHHIO TECTHPYEMOTO MOJYJIs, a
OLICHKH, MoJTy4aeMble HEHCIPaBHBIMU
TECTUPYIOIIMMH ~ MOAYJSIMHM, HE  3aBHCAT  OT
COCTOSIHUSI TECTUPYEMOTO MOJTYJISL.

OOmmMM  Ansi  MHOTOYMCIICHHBIX — METOJIOB
CaMOJIMarHOCTHKH, M3BECTHBIX U3 JIUTEPATypHI (CM.,
Hampumep, [2]), saBasgercs To, 4To cocrosHue BC

BBIBOJAWTCS U3 ANPHUOPHBIX IPEANOJOKECHUH O
TEXHHYECKOM  COCTOSHHUHM  (MCHpPaBHBIH  WIH
HEHCIIPABHBIM) HEKOTOPHIX MOJIyJel, B o00IeM

cilyyae BIOMpaeMBbIX ITPOU3BOJIEHO, U Oa3upyeTcst Ha
HEOOXOZMMOCTH  BBINIOJIHEHHWS  HaJX  MOAYJSIMH
CHCTEMBI BCEX BO3MOXHBIX TECTOB — HE3aBHCHUMO OT

(akTHIecKoro COCTOSTHHS CHUCTEMBI.
CaMoMarHoCTUpOBaHUWE  MPEACTAaBIsieT  COOOiA
mporiecc mpo6d W omuOOK, HampaBICHHBIA Ha
«BbIUUCIeHUE» coctosiHus BC, koTopoe  He

MPOTUBOPEYUT HU OJHOMY M3 MOJYYEHHBIX MCXOJIOB
TECTUPOBAHUS NPH 33JAHHBIX NPABHIAX HEHAJCIKHOI
MHTEPIPETALUH PE3yJIbTATOB TECTOB, BBIMOJIHIEMBIX
HEHCIPaBHBIMU TECTUPYIOIMHU MOJTYJISIMH.
OCHOBHBIE HEIOCTaTKH OMNHCAHHOIO I0JX0Ja
cocroar B cuenytomeM. 1. IIpouenypa cbopa
nHdopmanuu as omnpexaenenust cocrosHus BC u
«OTKaTa» IpH  OOHApyXEHWH  OUIMOOYHOCTH
amnpHOpHBIX  IIPEANOJOKEHHH O  COCTOSHUH

BBIOpDAaHHBIX MOZYJICHl  MOXET 3axBaThIBaTh BCIO
cucremy. 2. CaMOIMarHOCTHKa CTPOUTCS Ha 0ase
COIOCTABUTEIBHOTO aHANM3a PE3YIBTATOB HOIHO20
MHOKECTBAa TECTOB HaJ CUCTEMOH HE3aBHCUMO OT
¢daktnueckoro  cocrosHuas  BC. 3. Llensio
CaMOJMarHOCTUPOBAHUS MPOBO3IIIAIIAETCS
OOHapy)XeHHE HEUCIIPAaBHBIX MOJIYJICH CHCTEMBI.
Unentnduxanns UCIIPAaBHBIX Mojyneit
paccMaTpuBacTCs Kak OOOYHBIN Pe3yIbTar.

OTH HEIOCTaTKH OTPAHUYUBAIOT BO3MOKHOCTH
nmpuMeHeHnss mnoaxoma [l] K caMOOMarHOCTHKE
KHUBYYUX CHCTEM. [IJI1 TaKUX CHCTEM IEPCHEKTHBHA
TIOCTAHOBKA 3aJ]aull CHCTEMHOTO JHAarHOCTHPOBAHMS,
KaK TMpoOJeMbl HIACHTU(QHUKAIIMH XOTS OBl OIHOTO
HCIIPaBHOTO MOAYJIS. BhIJeIeHHbIe OTUH WK IpyIINa
UCIIPAaBHBIX MOJYyJIEH COCTABISIOT JHAarHOCTHYECKOE
A0pO CHCTEeMBl. MoAynu szpa HCIONIB3YIOTCA Ui
OTpENICNIEHNs] COCTOSHUS emié He MPOBEPEHHBIX
MOJIyJIed, B TOM YHUCIEe — HJICHTU(QHUKALMH HOBBIX
HCIIPABHBIX MOJIyJeH, TIOTIOJTHSIOIINX
JUarHOCTHYECKOE sAApo. TeM cambIM peann3yercs
W3BECTHBI  emé i  KOMIBIOTEPOB  IEPBBIX
TIOKOJICHWH TPHUHIUI JUArHOCTUPOBAHUS METOAOM
pacumpsIoOmerocss JuarHocTHdeckoro sapa. Ilpm
HCTIONIB30BAaHUH JHUATHOCTHYECKOTO SApa COCTOSIHHE
T000T0 MOZYNs, CMEXHOTO C MOXIYJIEM H3 sIpa,
OTIpeieNIAeTCs 10 UCXOY €AMHCTBEHHOIO TECTa Haj
HUM. DTO YMEHbIIAET YHCJIO TECTOB, HEOOXOJUMBIX
JUISL  ONPENENICHUS] COCTOSHUS CHCTEMBI M, Kak
CIIEZICTBHE,  YBEJIMYMBAET BpeMS HCIIOJIb30BaHUS
CHCTEMBI 10 Ha3HaueHHuro. lcronp3oBaHHE MeTona
BBIJICTICHNS] TMarHOCTUYECKOTO spa oOecrednBaeT
60mnb1yIo HAJIS)KHOCTh 3aIUTBl CHCTEMBI OT
Pa3pyLIMTENHHOTO BO3JIEHCTBHS CO CTOPOHBI €Ile He
BBIABIICHHBIX HEHCIPaBHBIX Moayied m OObIIyro
ONIEPAaTHBHOCTh PEAKIMW HA TOMBITKY TaKOTO
Bo3zeiictBus. OOpasyemas Ha 0ase siipa CBsI3aHHAS
NOJCUCTEMa M3 HUCIPaBHBIX MOJYyJeH MOXKeT
HEME/UIEHHO  MEepeKNIIoYaTbcs  Ha  peIIeHHe
NPUKIATHBIX 33434, YTO CO34aéT OCHOBY JUIA
COBMEIIEHHUS CYeTa C JMarHOCTUKOW U OpraHU3aluu
KUBYYEro (YHKIHOHUPOBAHUS BC. Bmepssie
HCTIOJIB30BaHHE MeTofa BBIJICITICHUS
JMarHOCTHYECKOTO sapa ULt
CaMOJIMarHOCTUPOBAHUS OIKCaHO B [3].

B [4, 5] mna wmomenmm IIMY mnpennoxxen

«0€30TKATHBIN»  METOJ  CaMOJUATHOCTHKH  C
IIOMOIIIBIO (hyHKIIMOHATTFHO BBIICIISIEMOTO
JIMarHOCTHYECKOTO siipa JJis  ciy4as KpaTHBIX
YCTOMUMBBIX OTKAa30B. Meton JIOITYyCKaeT

HCIOJIB30BAHUC aJallTUBHBIX JCHCHTPAIN30BAHHBIX
AJITOPUTMOB, TTO3BOJIAIOIINUX JOCTUYDL JII CHUCTEMBI

CBOMCTBA JKUBYYECTH. Kak BBIJICJICHUE
JMUATHOCTHUYECKOTO sApa, TaKk W HACHTH(UKAIUSI
COCTOSIHMS OCTaJILHBIX MoAynen CHUCTEMBI

OCYILECTBIIIIOTCS. HAa OCHOBE aHajau3a HCXOJ0B
TECTUPOBAHMs, MOTY4YaeMbIX B XOJE TECTUPOBAHUS
cucreMbl. Unentndukanus cocrostaus moayineir BC
OCYILECTBIIIETCA IO pe3ylbTaTaM TEeCTUPOBAHUS
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MOJyJIeH, HaXOAAIIMXCS B WX OrPaHUYEHHOM F ={v} U Ha3plBaeM €ro «obpazom
OKPECTHOCTH, B CBA3H C YEM HpCZ[JIO)KeHHLIf/'I METOQ HeHCHpaBHOCTeﬁ». MHOXECTBO F(t) :{F }

Ha3BaH Memooom JIOKAJIbHO20 o k
camoauaenocmupoeanuﬂ. B [4’ 5] BBEJICHO AOMMYCTUMBIX HEHUCIIPABHOCTEU COCTaBJIAKOT BCEC

onpejieJleHHe W JIOKa3aHbl  HEOOXOAWMBIE H
JIOCTaTOYHBIC YCJIOBUSI JTUaTHOCTUPYEMOCTH NpH
UCIIOJIb30BaHUN OTPAaHMYEHHOT0 Habopa JIOKAIBHBIX
NPU3HAKOB HJCHTU(UKAIIMA COCTOSIHUSI MOJYJIEH,
Ha3BaHHOTO bazovimu yerosusmu
camoonpeoenenusi. OTINIATEIIFHOW OCOOCHHOCTHIO
0a30BBIX YCIIOBHII CaMOOIIPENENICHUS SBISCTCS TO,
YTO OHHM OCHOBAaHBI HA aHAIN3E JIUIIb TEX HCXOJOB

TECTHPOBaHUS, KOTOpBIE IT03BOJISIFOT
UACHTUQHUIAPOBATh  OelicmeumenbHoe COCTOSHHE
MOJYJIAL.

B [5, 6] HaiiieHbl HOBBIE MPU3HAKU JIOKAIBHOTO
caMOOIIpeIeJIeHUs, UCIIOJIb30BaHUE KOTOPHIX BENIET K
MOCTPOCHHUIO 6onee 3¢ PEeKTUBHBIX
JICHEHTPAIN30BAHHBIX  aJIalITUBHBIX  AJTOPUTMOB
CaMOIUarHOCTUPOBAHUSL.

B naHHO# cTaThe MPOBOAMTCS CHCTEMAaTH3AIIHS
W3BECTHBIX W TPEANAraloTCs HOBBIE  YCIIOBHSA
caMooTIpe/ieieHus, 00eCIeUNBAIOIINAE TTOCTPOCHUE
3(h(eKTUBHBIX JEIEHTPATH30BaHHBIX aIalTUBHBIX
ANTOPUTMOB CaMOJMAaTHOCTHPOBAHUS U JKUBYYUX
BC. HoBuzHa wucnonbp3yeMoro mnoaxoAa COCTOMUT B
BO3MOYKHOCTH KOPPEKTUPOBATH 3HAUYEHUE MPOEKTHOM
XapaKTePUCTUKU camoguarHoctuku  BC
KpaTHOCTH  HEUCIpPaBHOCTEH o  4Hciy
HEUCTIPAaBHBIX MOYJIEH, TOCTOBEPHO BBHISBICHHBIX B
XO0Jle  CaMOJMAarHOCTUPOBAHMS, 4YTO BeIET K
YMCHBIIICHUIO YHCJIAa TECTOB, HEOOXOIMMBIX IS
OTIpeNIeICHUs] COCTOSIHUS CHCTEMBI B IIETIOM.

2- OnpenesneHust ¥ 0003HAYECHHS

Huarnocruueckas ctpykrypa BC npencrasnena
OPHEHTHPOBAHHBIM rpadom D=(,E) c

B3BCUHICHHBIMU JOyTraMH, B KOTOPOM N = I\/| , 31€Ch

|X| O3Ha4ya€T MOIIHOCTHh MHOKECTBA X. BepH.II/IHBI

veV rpada orobOpaxaror IIyTH
(v,\w)eE, vweV, TECTOBBIE CBSI3U MEXIY

MoAyJiuv, a

aumu. Bec a(v,w) ayru (V,W) IHarHocTHYeCKOTo
rpada paBeH IBOMYHOMY UCXOLY COOTBETCTBYIOLIETO
tecra: a(v,w)=0, ecnu MOmyidb V CYHMTAET, YTO

Moayab W ucmpaseH, U a(v,w)=1 B mpoTHBHOM

cnyyae. Kak cka3zano Beime, mia [IMY-monenu
HCXOJl TECTa, BBHIIOIHIEMOTO UCIIPABHBIM MOJYJIEM,
JIOCTOBEPEH, a HCXOA TECTa, BBIIOIHICMOTO
HCHCIIPABHBIM MOJYJIEM HCHAJIS)KEH: OH HE 3aBUCHT
OT ()aKTHYECKOTO COCTOSIHUS TECTUPYEMOTO.

UToObl YIPOCTHTh HU3JOXKCHHE, MEPEHOCUM
TEPMUHOJIOTHIO CHCTEMBI Ha IMPEACTABJISIONINNA €€
rpad.

CocrosiHre Tpada OmUChIBaeM TEPEUUCICHUEM

BO3MOXKHBIE codeTaHnss u3 N BepmuH 1o N, rue
n=1t, a t —KpaTHOCTb ~ HEHCIIPaBHOCTEH.
PaccmarpuBaroTrcss  OTKasbl yCTOMUNBBIE
HeucnpaBHocT Moayied BC. Vmopsnouennoe
muOXecTBO o(F,) HCX0MOB TECTOB, KOTOPOE MOMKET

OBITh  TOJYYCHO
HEHUCTIPaBHOCTEH

itic:
F,

cocrostamsi rpada. Cumopom o(F,) coemecmen c

3aIaHHOI'O
Ha3bIBaCM

oOpasa
CHHIPOMOM

obpaszom HewucnpaBHocteit F,, a F, nopoowcoaem
curgpom o(F,).

Hns KOTOPOMY  COIIOCTaBJICHA
BEpLIMHA v, MHOXECTBa

r‘(vy={weVv: (wv)eE},
r(v)=fweV: (v,W)eE} u HV)=T"(vV)UT(v)
OpeACTaBJIAIOT B JUArHOCTUYCCKOM rpa(l)e MOy

TCCTUPYIOIHUC, TCCTUPYCMbBIC U CMCIKHBIC. CormacHo
BECy AYyT, MHINJACHTHBIX BCPIINHE \' , BBITIOJIHACTCA:

V) =T (VUL v), L) =T, (v)uT(v).
3nece T H(V) NI, (V) =D u T, (VUT(V) =D .

I'pad Ha3piBaeM {-AHATHOCTHPYEMBIM, €CIH U
TOJBKO €CIH TI0 3aJaHHOMY CHHIPOMY MOXHO
UACHTU(UIUPOBATh BCE HEUCIPABHBIC BEPIIUHBI
JIMAarHOCTHYECKOro rpada, KOTAa HX YHCIO He
MPEBBIIIACT 3aJaHHOTO 3HAYeHHWs t KpaTHOCTH
HeucnpaBHocTed. B [7] mokaszaHo, 4To eciiu B rpade
HET B3aHMHO TECTUPYCMBIX BCPUINH, TO
HCO6XOI[I/IMI)IMI/I U J0CTAaTOYHBIMHU YCJIOBUAMU t-
JauarHoctupyemoctu sBistotes: 1) N >2t+1; 2)

MOJTYJIs,

v eV{jF'l(v)| >t}. Jamee paccmatpuBaeM rpadesl,

YJIOBJIETBOPSIIOIIME 3TUM YCIIOBHSM.
3- AJITOPUTM CaMOAHATHOCTUPOBAHUS

B [4-6, 9-10] omucam moaxom K
JUarHOCTHpOBaHUIO kUBy4Hx BC, ocHOBaHHBIN Ha
TOM, 4YTO (haKTHYECKOe COCTOSIHHE ~ KaJ0u
BEpIIMHBI V, VeV , JIHarHOCTHYECKOro rpada
D=(V,E) ompemensercs ¢ mOMOMBIO HpaBHI
COMOCTABUTEIBHOIO aHajM3a UCXOZ0B
TECTUPOBaHHS, KOTOPbIE OTHOCSATCS TOJBKO K
BEpIIMHAM W3 €€ OrPAaHWYCHHON (M CIOCOOHOM K
pPOCTY B XOZ€ AMAarHOCTHPOBAHHWS) OKPECTHOCTH M

Ha3BIBAIOTCS npasunamu (JTOKaIBHOTO)
camoonpeoenenus.

Anroputm JIOKAJILHOT'O
CaMOJIMarHOCTHPOBAHU MPEICTABISACT coboit

HUTEPATUBHBIA MPOIECC U COCTOHUT U3 YePEAYIOIINXCS
maroB 1)  TeCTHpOBaHHS,  3aBEpPHIAIONIETOCS
OINIPEZCTICHNEM 3HAUCHWH 3JEMEHTOB CHHIPOMA,

IPUCYTCTBYIOMMX B Tpad)e HEWCIPABHBIX BEPIIMH KOTOPBIE ~ OTHOCATCA K  y4acTBYOIIUM B
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TECTHPOBAaHUH BEPIIMHAM, U 2) COMOCTABHTEIHLHOTO
aHAIM3a MOJYYCHHOTO (¢hpacmenma  CUHIPOMA.
Pe3ynpTaToM CONOCTAaBHTEIBHOTO aHAIM3A SBIACTCS
M3MEHEHHE COCTOSHMSI BEPLIMH JHAarHOCTHYECKOTO
rpada (wm mpocto "coctosius rpada’). CocrosHue
rpaga  omuChHIBa€TCI €  IOMOINBIO  METOK,
COIOCTABJICHHBIX €ro BepiuuHaMm. Kaxmoil BeprinHe

Vv COIIOCTaBIIEHA m(v)e M,
M={0123.3}. m(v) =2,
(aKTUYECKOE  COCTOSHHME  BEPIIMHBI  V  HE
WACHTU(QHUIUPOBAHO (B YAaCTHOCTH, Iepea HadalioM
numarHocTupoBanus); 3Hademme M(V)=0 mm

MCTKa

3HaueHne eciu

m(v) =1, ecnu no pesyiabTaTaMm aHaaM3a TEKYIIETO

3HA4YeHHs CHHIPOMAa  BepmMHA \  TpU3HAHA
COOTBETCTBEHHO MCMPABHOMN WM HEUCTIPABHON (ITH
COCTOSIHHMSL Ha3blBaeM Quranbibimu). COBOKYITHOCT
HallIeHHBIX (UHABHBIX METOK BEPIIMH, TaK ke, Kak
caM MpolecC HUX  ONpeeseHus, Ha3bIBaEM
pasmemkoii 2pagpa. PazmeTka Tpada 3aBepimaetcs,
KOTJIa YCTaHOBJIEHO (pMHAJIBHOE COCTOSHME JUIA BCEX
€ro BepLIUH.

[Ipy  BHINONHEHMM  pasMETKH  TOBEJICHHE
KakI0# BepiiMHbl rpada 3aBUCMT OT COCTOSHHS

CMEXHBIX C Helo BepmmH. Kaxmoi Bepmmue V

rpa(ba IIPUCBAUBAIOTCS METKHU-CITMCKH,
COIIOCTAaBJICHHBIC HCKOTOPBIM BBIZICJICHHBIM
COCTOAHHAM H3 MHOXCCTBa M. B nponecce
Pa3sMETKU  BCPIINHBI OOMCHHUBAIOTCS  METKAMM-

CIMCKaMH, TaK YTO Ka)kJas M3 HUX 3HAET COCTOSHUE
BEPIIMH U3 HEKOTOpOH CBOEW OKPECTHOCTH.
BennunHa W cocTaB OKpPECTHOCTH Uil KaXKAOU
BEPIIMHb WHAWBUAYAJIEH M 3aBUCUT OT TMOPSJIKA
TECTUPOBAHUS, MCXOJOB BBIMOJHEHHBIX TECTOB, OT
3a/IEp)KEK B TEPECHUIKE WHAMBUIYAIbHBIX METOK-
CIIUCKOB U Jp. BaxHO, YTO Kaxmas BepIIHA
"BBIYUCIISIET" CBOE COCTOSIHME, UCXOJS U3 TEKYILLEro
3HAYEHHS €€ METOK-CIIHCKOB.

3. Ba3oBbie ycJa0BHS JIOKAJILHOT O
caMoonpe/eaeHus
Pasmerka JTIHArHOCTHYECKOTO rpada

OCYIIECTBJIACTCA IO IIaram. Ecnu na O4YEPEIHOM I'-M
miare I/IJZ[eHTI/I(bI/ILlI/IpOBaHa HEUCIIpaBHad BEPIIMHA Vv,
TO B z[am;HeﬁmeM YCJIOBUA CaMOONPEACICHUA JIA
weH(v)

CMCXKHBIX C HCHO BCPUINH

! MomHocTs MHOKecTBA M 3aBHCHT OT BBIGOpa
YCIOBHH  CaMOONPEAENECHHs, HCHOIb3YEMBIX B
KOHKPETHOM aJITOPUTME CaMOJHarHOCTUPOBAHUSL.

2 TepMuH pasmemka 2pagha TPUMEHSEM Kak K
npoueccy ONpejeseHns] (UHAIBHOTO COCTOSHHSA
BepmIMH rpada, TaKk M K OIHCAHUIO MHOXECTBA
BepIIMH rpada, NONYyYUBIIMX METKH (QHHAILHOTO
COCTOSIHUS Ha HEKOTOPOM mare
CaMOJMarHOCTHPOBAHUSL.

paccMaTpuBalOTCS  Ha
R (w), obpazoBanHOM wnckmodenueM u3 H (W)

OCTaTOYHOM  MHOXCCTBEC

BEPIIUHBI V (PaBHO KaK M APYTMX CMEXHBIX C HEIO
UACHTH(HUINPOBAHHBIX HEUCIIPABHBIX BEPIINH).

Cy1iecTBeHHON HOBOH 0COOCHHOCTBIO
pa3BUBacMOTO moaxona K JIOKAJILHOMY
CaMOJMarHOCTHPOBAHUIO SABIISIETCS BO3MOXHOCTH

ONEPAaTUBHOW KOPPEKTHPOBKU 3HAYEHUS MPOEKTHOM
XapaKTEPUCTUKU CHCTEMBI — KpaTHOCTH
IOMyCTHUMBIX HeucrpaBHocTeil { — B ciydae, korma
JUIi ~ HEKOTOPBIX  BEPIIMH  YCTAaHaBJIMBAeTCS
(MHATBHOE COCTOSIHME HEUCTIPABHOCTHS. YCTaHOBKa
Ha mare I CaMOJMarHOCTUPOBAHMA (PHHAIBHOTO

COCTOSIHMS HEHCTIpaBHOCTH it MHOKecTBa f () (V),
100 =",

YUYUTBIBAEMOH B
KOPPEKTHPOBKE €€

BEpUIMH W3  OKPECTHOCTH,

BCPLIINHC \'A MNpUBOAUT K
WHAWBUAYAJIbHOTO nopoea

camoonpedenenus Q" (v):
QW) =Q"Y(v)—7"(v) . Bymem  Ha3wIBaTH
(V) BEIMYUHON  KOPPEKTHPOBKH  IIOpOTa
CaMoOIIpe/Ic/ieHHs] BEpPIIMHBI V Ha_ [-M  Iare
CaMOJIMarHOCTHPOBAHHUSI.

HaganeHoe  cocrosHue rpada  3amaertcs

CIICIYIONIMMH  3HAYCHUSIMH,
K01 BepIIHHBI rpada:

YKa3bIBaCMbIMHU U1

RO (v)=H(v);
@) =0;
fOW) =,
Q") =t;
m©@(v) = 2.
HauansHoe 3HAYCHUE rnopora

CaMOOIIpe/ieNieHNs 1711 BCeX BEpLIMH Ipada paBHO
BEJIMUMHE KPaTHOCTU HEUCIPABHOCTEH t, MOCKOJIBKY
anpuopHass uMH(opManus O MOIIHOCTH 00pa3a
HeUcHpaBHOCTe OTCyTCTBYET. [lopor MeHsercs Ho
Mepe onpeneieHus (UHAIBHOIO COCTOSHHS VIS
HOBBIX BEPLIKH.

Ha r-m miare pasMeTKd AHArHOCTHYECKOTO
rpada, r=1, 2, ..., mIId KaXIOH BepIIMHBI Tpada
BBIIIOJHAIOTCSA CIEAYIOIINE IPeoOpa3oBaHus:

IR (V) UR(T, (V) >
> QW) - (V)] MO (V) =1
[RT (V) Q W~ (V)]

HmYv)=0

@)

@)

3 Yro6bl TOMYEPKHYTH MEPBUYHOCTH BIMAHHSA
COTJIAIIEHUS o KpaTHOCTU JIOIYCTHUMBIX
HEHCIPaBHOCTEHl Ha JMAarHOCTHYECKHE CBOMCTBA
CHCTEMBI, €70 Ha3bIBAIOT AKCUOMOU KPAMHOCU.
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m”(v) =0 [VweT, (V){m(r) (w) =0} & JJIEMEHTapHbIE (YHKIMH COBMECTHOCTH HMEET
&l - r © L ) CIICTYFOTIHIA BHI.
w \"J V))um (W) = -— -
[vwe (T (v) O T (V)HM® (w) = 1] f, (v, W) = VW v W v W, (8)
(r) — -1 (r) — -— - —
m®" () =1 vwel *(V{m™ (w) =1, (4) 7 (v, W) = VW W VW, ©)
m?(v) =0 > [T(v) =T *(v) UT,(v); Ilycte F, — o6pas HeucmpaBHOCTENt
vwe (HW)-T(v)-T[,(\)-T,(M){f(w):=, (5) mmarHocthaeckoro  rpapa D, o(F) —
= fW)UT); 7 (w) ::l f (W)[}] (bparMeHT  TOPOKIAEMOTO UM CHHZIpOMA,
O ) =1 - ) copMHUpOBaHHBII Ha [ arax pa3sMeTKH,
M) =1 W)= V) oy c"(F)co(F), un D —  moarpad
vwe (H(v) - F;I (A (w) = fF(w) UT(v); (6) JIMarHoCTHYeCKoro rpada (Ha3plBacMblil  1ajee
70 (W) = | £ (W)|}] noxarpagom TECTHPOBAHHUS), UHJYIIAPYEMBbIi
o . snementamn o (F,) .
REW) = HW) ~{voT 7 (V)] ecmam(v) =1, Onpedenenue 1 [ua ¢paemenma
RO (w) = H(w) —{I(v)uT, (VU ) cunopoma "V (F)  yuryueii  cosmecmuocmu
VU T, (V)}}], ecmu m(v) = 0. HA3b18AEMCA KOHBIOHKYUS INeMEHMAaAPHbIX DYHKYUL
Z-cO6MEeCMHOCIU, COOMEEMCMBYIOWUX 3HAUEHUAM
3mece  M(V):=z o06o3HauaeT  OMeEpaIrio SCMENmMOE U3 O'(r)(Fk) . npueedemnan
NPHCBOGHKMA  BEPUIMHE V  METKH  (UHATLHOTO COBEPUIEHHOU OUZBIOHKMUBHOU HOPMANbHOU ¢hopme
cocrostans: z€{0, 1}. Bepaxenns (1) u (2) (CAH®) u u3 xomopoii uckmouenvl MuHmepMbl,
YKa3bIBalOT 6asoBbie npsiMble yCIIOBHS cooepacauue Goree QU (D;)  nepemennvix &
CaMOOINpeeaCHUsT —  NPH3HAKH  (DHUHAIBHOTO . (r) -
COCTOSIHHMSI ~ BEpIIMHBI, HCXOAS W3  3HAYCHUH unepenoil - popye. - 3oeco Q7(Dy) nopoe

CUHJApPOMA, OTHOCSIIMXCS TOJBKO K HEH caMol.
Bripaxenus (3) u (4) mnpeacTaBisioT 0a3oBble

BBIBOAMMbI€ YCIOBHUA CaMOOIPEACICHUA —
yciaoBuAa YCTaHOBKH q)HHaJ'ILHOI‘O COCTOSAHUA
CMEXKHBIX BCPIINH, ﬂBJI?[IOH.[eﬁCSI CJICACTBUEM

HUICHTU(QHUKAINN (PHHATHHOTO COCTOSHHS BEPIINHEI V
cornacHo (1) u (2). IIpeoOpa3zoBanus B BEIPAKESHUIX
(3)—(4) BBITEKAIOT M3 TPABHJI ONPEJCICHHUS] UCXO/0B
tectupoBanus s [IMYU-monenu, B COOTBETCTBUU C
KOTOPBIMH

M) eV -F)&T ' WUT,WIcR],  ecm

BepuHa V wuempasHa, u T (V) < F, Xo (i) C Fy,

€CJIM BepIIMHa V HeucnpaBHa. B Beipaxkenusx (5) u
(6), 3amaroMX YCIOBHS KOPPEKTHPOBKH IOpOTa
camoomnpenenenus s Bepumasl V, T (V) u f(w) —

CIIMCKH, COIOCTaBIIsIeMble BepIIMHAM V H W
COOTBETCTBEHHO. Bripaxkenust (7) omnpenensior
OCTAaTOYHbIE  MHOXKECTBAa  JUII  BEPIIMH, HE

MepeIe/ X Ha F-M Iare B (PMHaIbHOE COCTOSIHHE.
4- ®@yHKIHMU COBMECTHOCTH

B [11] ans omucaHust CBOMCTB HCIIOJIb3YEMBIX
HEHAJIeKHBIX TECTOB MPEUIOKEHO HCII0JIb30BaTh
OyneBbl (YHKIUH, HA3bIBAEMBIC 3JIEMEHTAPHBIMH
(hYHKIUSAMU COBMECTHOCTHU. DJIeMEHTapHAasT ()YHKIIHS
COBMECTHOCTH  IEPEUUCISIET  COCTOSIHUSL — Tapbl
BEPILHH, YYACTBYIONIMX B BHIMOJHEHUH TecTa (V, W)

, KOTOpbIE

ze{0,1}

COOTBETCTBYIOT
JTOr0  TECTA.

3aIaHHOMY HUCXOIY
Hna  TIMY-monenun

camoonpedenenuss, pPacCHumanHvlli Ha Y-M waee
pasmemxku 0ns nooepaga Dy .

Onpedenenue 2. @yuxyus coemecmHocmu
Has3vleaemcsi onpeoenanujell, ecai OHd UMeem Xoms
Obl  00HY 00WYIO NepeMeHHYI0 8 NPAMOU  UdU
uneepcHoll gpopme. Bvioenennvie obuyue nepementoie
HA3b18aeM ONPEOeTUMBIMU.

Onpedenenue 3. Pyuxkyus coemecmHocmu
Ha3vbl6aemcs:  NPOOYKMUSHOU, eciu ee  opma
10380J5€m YMOUHUmMs (UIU 02paHudums) 001acmo
pasmeujeHus 8epuiut OnpeoeneHHo20 COCOAHUA, UX
YUCTIO UMY 83AUMHOE PACNOLONCEHUE.

OyHKIMU  COBMECTHOCTH, YIOBJIETBOPSIOIINE
ompeneNeHus M 2 WM 3, Ha3BIBAEM 3HAYUMBIMU.
Hanwume winu OTCYTCTBHE CBOWCTBA 3HAYMMOCTH
33JaHHON (YHKLIHUH COBMECTHOCTH acCCOLHHPYEM C

He(OPMANBHBIM ~ HOHATHEM  "IHATHOCTHYECKHUE
cBoiicTBa"* COOTBETCTBYIOIIETO nozarpada
TECTUPOBAHHSL.

5- YcaoBus rpynmnoBoro camMmoomnpeaejaeHust

Oynxmust  0-coBmectHoctn  (8)  3amaer
OTHOIONCHUE YaCTUYHOTO TIIOpAAKa Ha MHOXKECTBE

4 HO,H JUAarHoCTHYCCKUMU CBOMCTBaAMHM

IIOHUMaEM JII00BIE KOJIMYCCTBCHHBIC nim
Ka4YCCTBCHHBIC I10KAa3aTCJikd, KOTOPLIC IIO3BOJIAIOT
OLICHUTH JOCTHXHUMOCTD nim Bq)(i)CKTI/IBHOCTB
CaMOAAarHoCTUpOBaHUA, a TaKiKe IIPpU3HAKH,
KOTOPBIC ITO3BOJIAOT I/IJIGHTI/I(I)I/IHI/IPOBaTB COCTOSHHUC
OTACIBHBIX MOJIyJ'IGﬁ CHCTCMBI.
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BEPLIMH, YYaCTBYIOIMX B BIIOJHEHHU TecTa (V, W) ceszHOCIU D, =(V,, Ep) u Dy =(V,\ Ey)

, IO UX COCTOSIHUIO: METKa COCTOSIHUSI TECTHPYEMOM
BEpIIMHBEI HE OOJBIIE METKH TECTHUPYIOIICH.
TpaH3UTUBHOCTH OTHOILIECHUS ®) Ha
COJZIEPXKATEEHOM YPOBHE O3HAYAET, YTO B IPOCTOM

O-myTm HeHWcIpaBHBIE BEPIIMHBI MHPEAIMIECTBYIOT
HCIIPAaBHBIM.

Hpumep. PaccmoTrpum ¢parmeHT
CHHIpOMA

o (Po (Vo' Vs)) :{a(vo* Vl) =0,

a(v, v,)=0,a(v,,v;) =0}
KOTOPBI COOTBETCTBYET MOATpad)y TECTHPOBAHMUS,
MPEICTABIAIOIETO MPOCTOM MyTh U3 BEPUIMHBI V, B

BeplIMHY V,. i1 Hero (QyHKIUA COBMECTHOCTH
HMeEET BUJI:
Po (Vo' Vs) = fo(VO! Vl) fO(Vl' Vz) fo(VZI Vs) =

= (V_O\/VI)(V_IVVZ)(V_ZVV3) =

= Vg Vy Vo Vg v VgV VoV V Vg Vi VoV V VoV, VoV v VoV, VoV

g~ TpOCTOro KOHTYpa, IIOPOMKIAIOIIErO
cuagpom o ([Ry (v, v3)1T,(V5,V,)),  oTHoOIeHHE
TPAH3UTHBHOCTH TPHUBOJUT K SKBUBAJIEHTHOCTU

(hMHATBHOTO COCTOSIHUSI €T0 BEPIINH:
By (Vo Va) Fo (Vo Vi) = Vo ViV, vy v VWi V,V; . (10)
He ocraHaBnuBasch Ha APYrUX KOHCTPYKIUSIX
CBSI3HBIX TOArpadoB TECTUPOBAHUS, OMUCHIBAEMBIX
(dyaxaueit copmectHocTH Buaa (10), chopmymupyem
ux o011ee CBOHCTBO.
Csoticmeo 1 (yciosue 2pynnosoeo
camoonpedenenus). Eciu onn cesasnoeo 0-nodepaga

D, =(,, E,), onuceisaemozo ¢ynxyuei (10),
Haiioemcs eepuiuna W, W &V, , cmeocnas xoms ovl ¢
oonoii gepwunoi V, €Vy, u maxas, ymo m(w) =0,
Mo QUHATbHOE COCMOsIHUE 8CeX 8epuiuH noocpaga
D, ycmanasnusaemcs no ucxody eouncmeennozo
mecma (W, V, ) .

W3 cBoiicTBa rpynmoBOro CaMOOIpeIe/ieHUs
BBITEKAET CJIE/YIOIIEE.

Ceoticmeo 2. Ecwu 0aa cei31H020
noocpaga Dy =, E;)  dyurxyus coemecmnocmu
umeem suo (10), mo

1. Kozoa |V,|=Q"(D,), mo ece sepuunvt u3
V, ucnpasuwr: Vy, ¢ F —> Vv, eVy{m(v,) =0};

2. Kozcoa ona mexomopoui eepuunsvt V, €V,
yCmanaeueaemcst
m(v,) {0, 1},
v, e{V, -V, },V, =V, ewnoansemes m(V,):=m(v,).

Craenyromee CBONCTBO yKa3blBaeT YCIOBHS
o0beMHEHUS KOMITOHEHT 0-cBsI3HOCTH,
onmcriBaeMbIX (pyHkimei (10).

Ceoticmeo 3. Ecm 6
MeCmuposanust  Cyujecmeyiom

Gunanvroe
ona

cocmosAHue

mo Kaxcoou  GepuiuHbvl

nooepacghe
xomnonenmor  0-

onucvisaemvie Pynxyueri (10) u maxue, umo VeV, ,
weV,', a eepuunvt V u W cmedxncnot 6 epage D, mo
npua(v, w) =a(w,Vv) =0 eepuunvt us Dy u uz D

UMeom 00UHAKOBOE COCMOAHUE U MU KOMAOHEHMbL
Mocym bblmb 00beOUHEHbL 8 0OH).

6- TpeyroJIbHUKM TeCTUPOBAHUS

BazoBeie ycmoBus (1), (2) camoompeneneHus
BEpUIMHBI V YYHTHIBAIOT HMCXOABI TECTHPOBAHMS,
BBIIIOJIHSIEMOIO HA OTKPBITOM OKpPECTHOCTU 3TOH
BEPIINHBI, & UMEHHO, UCXOJBI TECTOB BHAa (W, V) H

(v,w), tne we H(v). PaccmoTpenue 3aMKHYTOM

VUH(V)

camoornpeneieHus [8].
IIycte mnms BepmIMHBEI V IHArHOCTHYECKOTO

OKPECTHOCTHU Jac€T HOBBIC  YCJIOBUA

rpada {w, u} < H(v). Paccmotpum
OpPHEHTHPOBaHHbIN NoNHBIN Tpad Ks ¢ MHOXeCTBOM
Bepmma  {v, W, U} . HaszoBeM TpeyrombHHKOM

TECTUPOBAHWUS OpPWUEHTHPOBAHHBIA monrpad rpada
Ks, He conepxxamuii B3auMHO 0OpaTHBIX Ayr. s
BEPIUIMHBI V JANAarHOCTHYECKOro rpaja MHOXKECTBO
TPEYroJbHUKOB  TECTHPOBAHHUS HAa  MHOMKECTBE

{v,w, u} 3amaercs BeIGOpoM ayr Ks. B [6, 8]
BBIJICIICHBI JiBa OCHOBHBIX TPEyroJibHUKA
TECTUPOBaHMsS, OINKHCHIBAGMBIX Habopamu  IIyr:
Ai ={(Vv W)v (Vv U), (Wv U)} 158
A, ={(v, w), (w, u), (u, v)}. Tlokazano, 49TO BCE
oCTalibHbIE TPEYrOJIbHUKH TECTUPOBAHUSI
SKBUBAJICHTHBI ~OCHOBHBIM C  TOYHOCTBIO  JIO

0003Ha4YCHHMS BEPLIUH.
B [6] mnokazaHo, uYTO [ TpEYroibHUKA
TCCTUPOBAHUA Ai CUHAPOMBI

o"(A) ={a(v,w) =0, a(v,u)=0, a(w,u) =1} u
o (A,) ={a(v,w) =0, a(v,u) =1, a(w,u) =0}
JarnT (1)yHKL[I/IIO COBMECCTHOCTH, KOTOpaH COCTaABJIAICT
YCJ'IOBI/Ie CaMOOHpC,I[CHeHI/Iﬂ HeHCHpaBHOﬁ BepHII/IHBI
v: m(v) =1. B TpeyroibHUKE TecTHPOBaHUs Buaa A,

CUHJIPOMBI
GEI)(AZ) :{a(V1 W) = O, a(V,U) = O, a(W,U) :1} ,

Gg)(Az) ={a(v,w) =0, a(v,u) =1, a(w,u) =0} "
Gg) (A,) ={a(v,w) =1, a(v,u) =0, a(w,u) =0}

COCTaBISIFOT COOTBETCTBEHHO
CaMOOTIPE/ICNICHIsI  HEUCTIPABHOCTH
BEPIUIMHBI W U BEPIIUHEI U.

W3  Bcero  MHOXECTBA  TPEYrOJILHUKOB
TECTUPOBAHMS, KOTOPbIE MOXHO MOCTPOUTH HA
muoxkectBe  V(V)=vUH(V), Bblgenensl  Te,

KOTOpHbIE obecreynBaroT
BEPIIUHBI V. Hnst BEPIINH

yCIJI0BUE
BEPIIUHBI V,

CaMOOIIPEACIICHNE
w, U e H(v)
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UIeHTUUKALIUSL (uHANTEHOTO COCTOSIHUSA [Tpeamonoxxum AL ONMpPEAETCHHOCTH, 4YTO B
obecnieunBaeTcs W3 AaHAJIOTHYHBIX TPEYTOJIbHUKOB ,IlI/IaFHOCTI/I‘{eCKI/Iﬁ rpa(b BXOIHT Jyra (V,W),
TCCTUPOBAHUA,  IOCTPOCHHBIX — HA  MHOMKECTBaX HasoBeM TecT, peanusyeMblii 3TOM Ayroif, npsavoim.
V(w) =wuH (W) " V(u)=uwH(u) Paccmorpum BO3MOXKHOCTb, KOTOPYIO
COOTBETCTBEHHO. MPEAOCTaBISICT JUIA  CaMOOIPEACTICHUS] BEPIIUH
[MpuHIMNMANTEHYIO BO3MOXKHOCTb rpada HCTIONIb30BaHNE MIPOTHUBOIIOI0KHO
3((eKTUBHOTO  HCIMOJB30BAHUS  TPEYTOJEHUKOB HaTPaBJICHHON IIyTH pabouero rpada,
TECTUPOBAHMS IIOKA3bIBAECT YCTAHOBJIEHHOE B [8&] COOTBETCTBYIOIIYIO TecTy, Ha3bIBACMOMY

CBOHCTBO JOCTaTOYHOCTH HCTIONIb30BAHUSA 06pamHuuvIM.

TPEyroJbHUKOB TECTUPOBaHUS BHJAa A2 B COYETAaHUU PaccMoTpuM (hyHKIIMM COBMECTHOCTH AJISI BCEX
¢ ycaoBusmi (1) u (2) Anst ROCTHXKEHUS JOKaNbHOU BO3MOXHBIX 3HaYeHUI CUHJIpOMA
t-nuarHocTupyeMocTH i Kiacca IMPKYJISHTHBIX o (v, w) ={a(v, w), a(w, v)} npu

JTIMarHOCTHYECKUX TpadoB, OMUCAHHBIX B [1].

7- O6paTHOe TeCTUPOBaHHe

B mpaxTnke mocTpoeHHs MHOTOMPOLECCOPHBIX
BBIYHMCIIUTEIBHBIX CHCTEM CO CBS3SIMH TOYKa—TOYKA
ONpeZeINiIach  TEHACHIUS K  HCIIOJIb30BAHUIO
OJTHOPOJHBIX BEPUIMHHO CHMMETPHYHBIX pPabodmx
rpapos G =(V,,,E, ). Crpykrypa paGouero rpaca
3ajaHa oOsacteio nmpumenenuss BC. B BepmmHHO
CUMMETPUYHOM Tpade BCe BEPIIMHBI YKBHUBAJCHTHEI
MO0 UX IOJO0XEHHI0. ITO MO3BOJISIET NMPUMEHSTh JUIS
yIIpaBIeHUS CHCTEMOM JCLCHTPaIN30BaHHbIE
OTKa30yCTOWYHBBIC QITOPUTMB, yIpoIaer
CTPYKTYpY OINEpalMOHHON CHUCTEMBI, B YaCTHOCTH,
o0Jier4aeT MOCTPOCHNE OTIEPAIIMOHHON CHCTEMBbI IS
macmrabupyemoii BC. OtMedeHHBIE CBOICTBa
JeNaloT  BEPIIMHHO  CHMMETpPHYHBIE  Tpadsl
MPUBJICKATEIBHBIME TAKXXE M JUIS MCIONb30BAHUS B
xkuByqanx BC.

ITo 3KOHOMMYECKUM coobOpakeHUAM
quarnoctuyeckuii rpag D = (V, E) BC peanusyercs
kak moarpad pabogero rpada G =(VW, EW), TaK
n EcE,. Pabounii rpad
CUMMETpPHYECKUE Jyrd: eciu B paboueM rpade
G=(V,,E,) sBomonusercs (V,W)eE,, 10 ®u
(w,v)=E, .
CaMOIMarHOCTUPOBAHUS
UCIIOJIb30BaHKE

JUATrHOCTUYCCKHX
Ayramu, 4qTo

yro V =V, nmeer

Kiaccnueckas

[1]

MOJIENTHb

npeArnosaraeT
OPHEHTHPOBAHHBIX
ACHMMETPHYHBIMH
COCTaBIsSIET HEOOXOAMMOE U
JOCTaTOYHOE yCIIOoBUE Ut JOCTHKCHUS
ONTHUMAJBHOCTH  JUardHoctuyeckoro rpaga. B
ONITUMAJBEHOM JUAarHOCTHYECKOM Tpade Yucio ayr
TPH 3aITAaHHOM { MUHUMAJIBHO.

OpHako TPHUMCHEHHUE ONITUMAJTLHOTO
JquarHoctudeckoro rpadga B Buae noarpada
pabovero NpUBOAUT K HEMOJIHOMY HCIIOJIb30BaHHIO B
HeNsIX  CaMOJMarHOCTHPOBaHMS — BO3MOXKHOCTEH
nocieHero. J{pyrumMu ciioBamMu, eCITi BEpIIUHBL V U
W cMexHsl B pabouem Trpade, TO M3 JBYX
BO3MOXHBIX MEXIy HUMH cBsseir (V,W) u (W, V)

rpadoB ¢C

pabodero rpada ans peanuzanuu AMArHoCTUIECKOTO
nozarpada UCIob3yeTcs JIUIIb O/IHA.

a(v,w), a(w,v) €{0,1} . Anamu3 3THX CHHIPOMOB
JIaeT CIEAYIOIINE YCIOBHS OMPENSTUMOCTH BEPIIHH
JIUarHOCTHYECKOTO Tpada.

Csoticmeo 4.

o (v, w) ={a(v, w) =1, a(w, v) = 0} > m(w) ==
m.e. GepUIUHA W CaMOONPedenuMa Kax HeucnpasHasl.

Csoiicmso 5.

o (v, w) ={a(v, w) =0, a(w, v) = 0} >

> m(v) = m(w) ’
m.e. ¢uHarbHOE
cosnadaem.

B [9] mnomydensl ycinoBus, HpU KOTOPBIX
CUMMETPUYHBIA LUPKYISIHTHBIA JMarHOCTUYECKUM
rpad, omnucanHeld B [1], t-amarHocTupyem npu
HCIOJIb30BaHUHI obOpaTHOTO TECTUPOBaHUS
COBMECTHO C YCJIOBHSIMHU 0a30BOil ONpeneIrMMOCTH

(HuQ).

cocmosiHue eepuiuH v u W

8- YciioBHOE caMoonipe/iesienne

Cummerpuueckuii  xapakrep ¢GyHKmum -
coBMectHocTH  (9) TO3BONsIET  paccMaTpHUBaTh
HEOPHUEHTUPOBAHHbIE |-TIoATpadbl TECTUPOBAHUSL.

IMycts D, =(V,E) (CBSA3HBIN)
HEOPHEHTHPOBAaHHBIN |-mtoarpad TectupoBanus. J{is
HEro GyHKIMA 1-coBmecTHOCTH

®(D,) = m —— (v, vV,), mpuBemeHHas K

CAH®, nepeuncinsieT Bce €ro BEPLIMHHBIE OKPHITHS

[12], a momydeHHas W3 Hee COKpAIIEHHAas

OU3BIOHKTHBHAsS  ¢opMa  yKa3plBaeT BCE  €ro
MUHUMATIbHbIE BEPIINHHbBIE TTOKPBITUS:

- = P

o(D,) = n(vi,vj)eEl (v; v Vj) = Ukzlluk - (1)

3neck f4, — TepM, p, <V, yKa3bIBaroUMi

coctaB Kk -ro 1Mo CYeTy BEpIIMHHOTO ITOKPHITHS

rpaga D,, a p — YnCI0 MUHUMAJIBHBIX TOKPBITHH.

TepM  MUHHManbHOTO  paHTa  COOTBETCTBYET
HAaNMEHBIIEMY MTOKPBITHIO, a PAHT 3TOTO TePMa €CTh
YhCI0 BepmMHHOTO mokpeiTusa. @opma (11)

eIMHCTBEHHAs, MOCKOJBKY JIUTEpalbl BCEX TEPMOB
B3ATHI B HHBepcHO# Gopme. Tepmbt pynkimuun P(D,)
[ONAPHO pAa3IMYHBl W IMPEACTABISAIOT coOol ee
MPOCThIE UMIUTHKAHTHI, a cama ¢yukius DO(D,) —
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TYIHMKOBast JHO, NEePEUUCIIAIOIIAs BCE pElIeHU 3aJayu O BEPUIMHHOM MOKPHITHHM Aus 1-

MHUHUMAaJbHBIE TOKPBITHSA 3aJaHHOro |-moarpada
HEHCIPaBHBIMU BEPIIMHAMH.

VYcnoBumesi, 4To TepMmbl B BbIpaxkeHun (11)
MepeHyMEpOBaHbl B MOPSAKE BO3pacTaHUA dHCIA
JUTEpPAJoOB B HUX, TAK YTO |,ul|s|y2|s...§|,up|. B

TaKOM cCllyd4a€ 3Ha4YCHUC |/11| YKa3bIBa€T 4YHUCJIO

BEPIIMHHOTO TIOKPBITHSl  paccMaTpuBaeMoro 1-
noarpada.
Bo3moxkHocTs  camoonpenenenus s -

noarpada ooOmero Buga D, ocHoBana Ha TOM, 4TO
npu nopore CaMOOIIPEeIEIICHUS
g< |V1|, q=Q(D,), ¢ynxums (11) npurmmaer

sug  ®(D) = Ule My ,Toe p' HamOONBIIHIA paHT

MPOCTBIX HMIUTMKAHT (yHkiuuu (11) Takoi, dro
p'<q.
(yHKIMKE coBMecTHOCTH s l-moarpada obmero
BUA OTIPENICIIAIOTCS CIICAYIOIIHM.
Ceoticmeo 6. Ecnu 8
mecmuposanust D, ona

neucnpasnocmu  F, npu nopoce camoonpedenenus

q=Q(r)(D1)’ pynryus ®(D1):U::l/lkl p'<aq,
makoea, Yymo:.

1) He umeem obwux nepemenHbix,
@ynryus coemecmuocmu HenpoOyKmMueHa,

IlosTomMy pgumarHocTuueckue CBOMCTBa

1-nooepage
3a0anHo20  obpasa

mo oma

2) umeem obwue nepemenuvie Vy,V,, ..., V, , mo
Dl

camoonpeoeisemvie 6epuiunbl: Vi, V,, ..., V; € Fj ;

1-nooepagh mecmuposanus umeem

3) cocmoum uz eouncmeennozo mepma Ly, mo

6ce  BePUIUHDbI 1-nooepagpa  mecmuposarus

C(,ZMOO}’lpe()e]lﬂeMble, a UMEHHO. H < Fj u

M-}y V-F). Ipu evnonnenuu ycrosuii (1)

ww  (2) ocywecmensemes — coomeemcmeyiouas
KOppeKmuposxka nopoza camoonpedenerus. B ciyuae
(3) uoemmuguyupyromes  ucnpasuvie  eepuiunbl,
NO3MOMY KOPPEKMUPOBKA NOPO2ad CAMOONPEeOeNeHUs.
He NPOU3B0OUMCAL.

[MoguepkHeM, dYTO B Cilyyae BBITIOJIHEHUS
cBoiicTBa 6.3 HMMeeT MECTO CaMOOIpeNEIeHUe IS
WCNIPAaBHBIX ~ BEpIIMH JAMArHOCTHYECKOro Tpada.
Hackomnpko M3BEeCTHO aBTOpaM, OIPENCIUMOCTD
ucnpasHvix BEPUIMH U3 paccMoTpeHus 1-moarpagos
TECTUPOBaHHS PaHEe HE OMHCHIBAIACE.

Wrak, g wuneHTUQUKAIUK — QUHATBHOTO
COCTOSIHMSI BepHIMH [UIg 1-moarpada TecTUpOBaHUS
o0miero BWIa Ha OCHOBE CBOWCTBa 6 Tpedyercs
peUInTh 33/1a4y O MEePEUUCICHUN er0 MUHUMAJIbHBIX
BEPIIMHHBIX NOKPBITUH. 13BeCcTHO, UTO Naxe 3amada
0 MMOCTPOCHHUU HEKOTOPOTO (;r06oro)
MHHUMAaJBHOTO  BEPIIMHHOTO  MOKPBITUS  JUIA
3agaHHOTO rpada B obmem ciydae siBisercs NP-
HNOJHOW. OTO TpeOyeT TOHMCKAa MPUOIMIKEHHBIX

moarpagoB. OgHO W3 TakUX PpEIICHHH COCTOUT B
CIICYIOIIEM.

[TponykTHBHOCTB 2eMeHTapHON (QyHKIUH 1-
COBMECTHOCTH (9) COCTOUT B TOM, YTO €IUHUYHBIN
UCXOJ] TecTa HE WACHTH(QUIMPYET HEHCIIPaBHbIC

BEpIIMHBI TOYHO, a YKa3blBaeT Ha MepeceueHHe
MHOKECTBa BEpILUH, Y4aCTBYIOLIUX B
TECTUPOBAHMUH, c 3aJJaHHBIM obpazom

HEHCIPABHOCTEH, BBIIENSAS MOJMHOMXKECTBO BEPIIHH,
K KOTOPOMY OHM  NPUHA/UICKAT,  COTJIACHO
CIIeIyOLIEMY.

Ceoticmeo T.

Va(v,w)=1e o(F){{v.w}nF, =J}.
YCIIOBHS {V,WnF #J
{v,W} wmoryr 6mbiTh

HCKJTFOUEHBl M3 AMarHOCTHYECKOTO Tpada BMECTe C
WHIWICHTHOM WM JyTrod, a TeKyllee 3Ha4YeHHE
Iopora CaMoOTIPEICIICHHsS YMCHBIICHO Ha CIUHUILY.
[losToMy  mOCTHTaeMyr0  ONPENEIUMOCTh |
COOTBETCTBYIOIYIO KOPPEKTUPOBKY nopora
CaMOoOTIpe IeJICHHSI Ha3bIBAEM YCIOGHBIMU.

ITpn HCIIOJIB30BaHUU YCIIOBHOTO
caMmoompeneieHuss u3 moarpada TECTUPOBAHHS
YAANSIOTCA KaK HEUCIpaBHBIE, TaK W HUCIPaBHBIE
BEPIIUHBL. DTO TpPeOyeT KOHTPOJIS 3a COOIOICHHEM
aKcuomvl KpamHocmu, COTIIACHO KOTOpOW oO1ee
YHCIIO HWCHPABHBIX BEpIIMH B OCTaTOYHOM Tpade
JOJDKHO OBITH OOJIBINE YHCIIa HEUCTIPABHBIX BEPILUH,
qTo clenyeT u3 YCIIOBHSA N>2t+1,
XapaKTEPU3YIOLIEro IIMY-monens
CaMOJMarHOCTHPOBAHUSL.

CBOHCTBO caMoOompeesieHuss 7  MO3BOJISET
oNy4yaTh MNPUONMKEHHOE pEIIeHHEe 3aJa4d o
BEPIIMHHOM TMOKPBITHHU Tpada B BHIEC 3aJa4d O €ro
pebepHoM mokpheITHH. KapnuHampHOE pas3nuune B
CIO)XKHOCTH "BepmMHHBIX" ¥ "pebepHBIX" 3amad
COCTOUT B TOM, YTO TEPBBIE OTHOCATCS K pas3psay
SKCIIOHEHIIMAILHO CIIOKHBIX, B TO BpeMS Kak JJIst
BTOPHIX W3BECTHBI TMOJMHOMUAIBHBIE aITOPUTMBI.
XOpo1110 U3BECTEH CIIEYIOLIUN Pe3ynbTar.

Teopema 1 (Xapapm). Jusa xaosicooeo epaga G
YUCTO 8ePUIUH 8 TI0O0M 8EPUIUHHOM ROKpbIMUU X He
MeHblue yucna  pebep 8 NPOU3BOTILHOM
napocowemanuu M,  m.e.  umeem  mecmo

Hepasencmeo |M | < | X | |-

BrimosHenue

0O3HA4Yac€T, YTO BCPIINHBI

[Mockonbky — 1uist
COBMECTHOCTH BHJA

3JIEMEHTapHON
(9) axcuoma

semonasiercs (a(V, W) =1— |{V, W} Fk| >1),

TO OHa BBIMOJHSAETCS M AJIS JII0OOT0 MapocoyeTaHus
3aganHoro rpajga G. Ilostomy  Teopema | B
KayecTBE CIEACTBUA AaeT CleIyIollee.

Cesoiicmeo 8. Ilycmv Ons  I-nodepagha
mecmuposanuss D, = (V,, E|) eco npousgonvroe

napocodemanue umeem 810

M(D,) ={(v,w): v,weV,,(v,w)eE}.

GyHKIHH
KpaTHOCTH
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Voanenue anemenmos napocovemanus M(Dl) BBIIIOJJTHCHUM  TE€CTAa, W  HA3BIBACTCSA  MPAMbBIM

uz epagpa D, = (V,, E;) ¢ koppexmuposkoii nopoea

camoonpeoenenus Ha GeNUuny |M (D1)| NPUMEHUMO

OJ131 YCIIOBHO20 CAMOONPEOENCHUSL.

[peumyitiecTsa, JIOCTaBIIsIeMbIC
HCIOJIb30BAHHEM  TeopeMbl 1,  COCTOST B
crenyromeM: 1) MOXXHO HCIHOJIB30BaTh MOCTPOCHHUE
KOHKPETHOTO TapOCOYCTAHUsSI B KAUECTBE peuieHus
3a7a4i O BEPINHHHOM MOKPBITHH, TIPH KOTOPOM HE
HapymaeTcs  aKcuoMa  KpaTHOCTH;, 2)  TIpH
WCITOJIb30BAHUK  TIAPOCOYCTAHMS ISl YCIOBHOM
KOPPEKTHPOBKH MOPOTa CaMOOTIpEICIICHAS U3 Tpada
HCKITFOYArOTCSI TOJBKO M TOJNBKO 3ICMEHTHI
NapocouYeTaHHs, a OCTaBIIMECS DICMEHTH -
noarpaga MOTYT ydYacTBOBaTh B JajibHEHIIeM

JIUarHOCTUPOBaHUY; 3) hibE: MIOCTPOEHUS
HAHOOJIBIITIX NapoCovYeTAHUM W3BECTHBI
MHOTOYHCIICHHbIE JETePMUHUPOBAHHbBIC u

PaHIOMHU3MPOBAHHBIE, TOYHBIE M INPHOIMKECHHBIE
ITOPUTMBI C TOJMHOMHAIBHOM CIOXHOCTBIO Kak
JUIS OTZENBHBIX KilaccoB rpadoB, Tak U s rpados
obmero BHHa, B TOM YHCIE  aJITOPUTMEI,
JIOITyCKaIOIINe NapaieabHyI0
JEIEHTPAIM30BaHHYI0 peanu3anuo. Jlyammit u3
H3BECTHBIX AJTOPHUTMOB MOCTPOSHHUS HAHUOOJNBIIETO
HapocoYeTaHus uMeeT MOJIMHOMHAJIBHYIO

CIIO’KHOCTD O(| EJM) .

KapanHampHBIM peleHneM 3a1a9d O TIOKPBITHH
BepmiuH l-moarpada TECTUPOBAHHS MHOXKECTBOM
HCHCIIPABHBIX  BEPIIMH, @PU KOTOPOM  TaKKe
aBTOMarHyecku  obecrieunBaercst  coONIOJCHUE
AKCHOMBI KPaTHOCTH, SIBJISIETCS CIIE/IyIOLIee.

Csoucmeo 9. Ecwu npu evinoiHeHuu
ouepeonozo mecma (V, W) nonyueno a(V, w)=1, mo
BEPUIUHBL,  YUACTNBOBAGUIUE 6 BbINOJIHEHUU 3MO20
mecma, yOansaOmcs u3 OUASHOCMUYEecKo2o 2epaga
emMecme C UHYUOGHMHBLIMU UM OyeamMu U C
CONYymcmsylouwum ymeHbuleHueM Ha eOuHuyy nopoad
camoonpeoeneHusl.

Hcnonb3oBaHue Takoi oniepaTUBHON YCIOBHOM
KOPPEKTUPOBKH  TOpOra  CaMOOIpeNeNieHHs — a)
YBEJIMYUBACT BEPOSTHOCTH MPOJAYKTUBHOCTH paHEe
00pa30BaHHBIX  (YHKIUHA  COBMECTHOCTH  H
COIYTCTBYIOIIEE COKpalleHHe OOIIero BpEeMEHH
MUATHOCTUPOBaHUSA, ©O) TO3BoiseT  HM30exarh
o0pa3zoBaHus OonbpIIKX 1-moarpadoB ¥ IPUMEHEHHS
TPYAOEMKHX TPOLEAYpP WX JAATHOCTHYECKOTO
aHaim3a, a JII  TOPOCTBIX  CTPYKTYp  Jaer
BO3MOXXHOCTh ~ OBICTPOTO  ONpEJENICHHS  YHCIIa
napocoyeTraHus. OTH NPEUMYIIECTBA OKYIAlOT
BO3MOXHYIO NOTEPIO 3¢ P eKTUBHOCTH
JIHATHOCTUPOBAHUS, BBITEKAIOIIYIO u3

coornowenns [M|<|X].
OrnmcanHoe CBOMCTBOM 9 YCIIOBHOE

CaMOOIIpENIeIeHNe  BEPUIMH  JIUarHOCTUYECKOTrO
rpada OTHOCHTCS K BEpIIMHAM, YYacTBYIOIIUM B

YCIOBHEIM camoomnpenaeneaneM. B pabore [11] mia
[IMY-monenu HalJieHbl IpaBUIa KOCBEHHO20
YCIOBHOTO  CAMOOINpPENENECHUs, IPH  KOTOPOM
caMOoOIpeieJIeHHe Tapbl BEPLIMH OCYIIECTBISIETCS
Ha OCHOBE aHalli3a HCXOJOB TECTOB HaJl TPEThei
BEPIIUHOM.

PaccMoTpum (yHKIMM COBMECTHOCTH /IS Hap
CMEXHBIX TECTOB, OOPa30BAHHBIX HAa MHOXECTBE
Bepmue {V, W, U}. Vmeercst Tpu mapbl CMEKHBIX

TCCTOB, pa3jInvarONIMeCcsd CTCICHLBIO IOJy3axoaa /

MOTyHCX0Aa COOTBETCTBYIOIIUX BEpILIUH:
{(v, u), (w, )}, {(v,w), (w, )} m {(v, w), (v, u)}.
Ananus yHKIHI COBMECTHOCTH,

00pa3oBaHHBIX [JISi KaXKIOH W3 YyKa3aHHBIX [Map
CMEXHBIX TECTOB, [all JBa CJICAYIOIUX MpPU3HAKA
KOCBEHHOT'O YCJIOBHOTO CaMOOIPE/ICIICHHSI.
Csoticmeo 10. Ecau obpas neucnpagnocmeii
F. noposcoaem cunopom o (F), maxoii, umo
Ol HeKomopou  napbl
{(v,u), (w,u)} svinoansemcs

{a(v, u) = a(w, u)}c o (F),
mo npu J1060M COCMOAHUU Gepuiunbl U umeem
mecmo {V, Wy F, = .

CMENCHbIX mecmoe

Csoticmeoll. Eciu obpas neucnpaernocmei
F. nopoxcoaem cunopom " (F.), maxoii, umo
CMENCHBIX

ona  Hekomopou  napol mecmog

{(v,w), (w,u)} evinonnsemcs
{a(v,w) =0, a(w,u) =3 <" (F),
mo {vV,u}nF, #D.
Hnst mapel cMexHbIXx TecTtoB {(v,w), (v,u)}

OTHOIICHHUS KOCBEHHOTO
CaMOoOTIpeIeNIeHNs He CYIIEeCTBYIOT.

[Ipyn wWCMONB30BaHUM KOCBEHHOTO YCJIOBHOTO
caMooIIpesielieHns B ciydae cBoiicTBa 10 BepiInHBI

{v,w} ¢
JMarHOCTHYECKOro rpada ucKimovaoTcs. B ciayuae
cBoiictBa 11 w3  gmarHocTmuYeckoro  rpada

HCKIIIOYA0TC BEPIIMHBL {V, U} C MHUUJICHTHBIMH

YCJIOBHOT'O

VHIOUJACHTHBIMUA um Ayramu us3

UM Jyramu

Ilycts D;(v) — moarpad TtectupoBanms,
HHIYUPOBAHHBIH MHOKECTBOM BEpIINH
{v, R(I;H(v)), R (v)), R(T, (W)} 0O0603Ha4YNM

VW) =VURIH(Y) 1 V,(v) =R W)UT,(v).
Bynem paccmarpuBaTh HOJHBIN JBYJOIBHEIA rpad C
nomsima - Vi (V) wm  V,(v). Dtor rpad 3amaer
OTHOIICHHUs MexIy BepummHamu noxarpada Dy (v),

cooTBeTcTBYytomIHe cBoiictBam 10 u 11. Onmpasics Ha

ceoiictBa 10 u 11, B [11] nokazaHo ciemyroiiee.
Ymeeporcoenue. K nooepagpy mecmuposanus

D; (V) npumenumo ycrosnoe camoonpedenenue, npu

KOmopom u3 Heco y()a/m}omc;z 6epuiliUHbl oonu ¢
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MeHbuel MOWHOCMbIO U paBHOe YUCiIo NPouU360J1bHO

svlOUpaemvlx  8epuwiuH Opyz2oli 00U, a MNopoe
camoonpeoenenus  YMEHbWAemca HA — BeIUYUHY
z=min{V,(v)[, |V, (")} -

9- 3akuouenne

Paccmotpen CHUCTEMHBIN YPOBEHb

camonuarHoctuposanuss BC mpu MHOXECTBEHHBIX

OTKa3ax " HCX0ax TECTHPOBaHUS,
cootBercTByrOmKX [IMYU-moenu.
BriBeneHsb! YCIIOBUS JIOCTOBEPHOU

UICHTU(HUKALUA TEXHUIECKOTO COCTOSIHUSI MOIYJIA
BC, mpom3BonuMoii 1O pe3yibTaTaM TECTHPOBAHHS
TOIBKO U3 MOAYyJEH, HaXOIAIIHUXCS B €ro
OTrpaHUYEHHON OKPECTHOCTH. Takoe
CaMOJIMarHOCTUPOBAaHUE HA3BaHO JIOKAJIBHBIM 1-
JAUAarHoCTUpoOBaHUEM, a YCJIOBHUA I/II[CHTI/I(bI/IKaHI/II/I

COCTOAHHUA MO}IyJ’IH — yCJ'IOBI/ISIMI/I cro
caMoonpeueneHI/m. HpennomeHa KJIaCCI/I(I)I/IKaLII/Iﬂ
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OCHOBBI I ®AKTOPHI SKOJOTMYECKOU MMOJIMTUKHA

Annomayua. B nacmoswei cmamve npu oceeujeHuu 0ObEKMUBHBIX OCHO8 U CYOBLEKMUBHLIX PAKmMopos
9KON02UHECKOU NOTUMUKU 2100ANU3AYUU OTPAICEHbL OeMOKPAMUYECK ULl XapaKmep U yMAHUCMU4ecKoe 3HaueHue
obecneyenuss buocgheprnozo pasnosecus HeoOXO0UMO20 O OYOywje2o 4eno6eyeckol YusUnU3ayuu, npu dmom
HAYUOHANbHASA IKONO2UYECKAs, NOTUMUKA KaXHC0020 20Cy0apcmea 6 2100anbHOM HiaHe OXpaHvl Hpupoosl
cyumaemcsi cyoveKmom YnpaeieHus dmux CmpyKmyp.

Kniouesvie cnosa: enobanruzayus, unmezpayus, QYHKYUOHATLHOCb, 2€09KON02US, UHCTHUMYYUOHATUZAYU,
mparncgopmayus.

BBEJIEHUE WHucTuTynnoHanbHele CTPYKTYpBI o
YIIPaBIIEHUIO rJ100aIbHOM 9KOJIOTMYECKON

WHterpatuBHass ~ HKOJOTWYECKass  IOJUTHKA MOJUTHKOH  HCXOIAT M3  OOMMX  HMHTEPECOB
rocyaapcTBa BBITIOJIHSET OCHOBHYIO OTAENBHBIX TOCYIApCTB WJIM TOCYAApCTB PETHOHA U
JETEPMHUHHUPYIOIIYIO POJIb B €ro Iiio0anu3aiuu, TO (dbopmupoBaHust JeSITeTbHOCTH OpraHU3aIH
€CTh ero (yHKIMOHAIIbHAS JIESTENbHOCTD 10 OXpaHe ONTHUMU3UPYIOUIMX 3TH HYXIbl. ODYHKIMH HX
MPHUPOABI 00ECIIEUNBAET SKOJIOTHIECKOE PaBHOBECHE CTPYKTYPHBIX 3JIEMEHTOB 3aKIIFOYAI0TCS B
u craOwibHOCTh. HanmoHanbHast 3KoJIOTHYECKast HEOOXOUMOCTH OpraHu3aIIH rJ100aIbHOTO
MOJIUTHKA OTHAENbHBIX TOCYJapCTB B KauecTBe YIOpaBIEHUSI W KOHTPOJSA ONPEAETICHHBIX IpobieM
CTPYKTYPHOTO CYOBEKTa TII00aIbHOM SKOJIOTHIECKOH (Hanpumep aTMoc(hepHOro BO3/lyXa,
MOJIMTHKA CYHUTAETCS OCHOBOM OOECHEYEeHHUs! ero 6ropasHoobpasus, MIPEAOTBPAICHUS
CyIIecTBOBaHUS M 3PQPEeKTUBHOCTH. Tak Kak eciu OITyCTHIHMBAHMSI, HCIIOJIb30BaHNWE TPAHCTPAHUYHBIX
TEO3KOJIOTHYECKasi  MOJIMTUKA  TOCYJapCTB  He BOJIHBIX PECYPCOB U APYTHE HANPABICHHUS).
KOODJMHUpYETCS  IJIOOATbHOM  9KOJOTMYECKOH
HNOJHUTUKOM, yPOBEHb JIOKAIbHBIX U PErHOHAIBHBIX MATEPHUAJIBI U METO/IbI
mpobjeM  yBeMMYMBAeTCs, YTO  MNPHBOAWT K
ro0anu3anud U 3TOMY MOXXHO TPUBECTH CKOJBKO VYmpaBneHne — TIOOATBLHOW — 3KOJOTHYECKOM
YTOIHO TPUMEPOB. DTO MPOUCXOJUT IOTOMY, HYTO MTOJTUTHKO 3TO  TIOJIUTHYECKas  IPaKTHKa
robanbHas  TEOdKOJIOTHYECKass KapTHHA  MHpa rocyJapcTB MHpa B IUIAHETApHBIX MacmTabax
(hopMupyeTcs 3a CUeT pa3BUTHS OOIIEUEIOBEUECKOM cocTosAmasl W3 OpTraHU3alMH JEATEIBHOCTH |
TUTaHeTapHOUW OuochepHOU 3BOIONUU U OJarogaps KOHTPOJSI B CBOMX PETHOHAX WHCTUTYTOB IO
palnMoOHAILHON MOJMTUKU CTPaH, KOTOpas OCHOBaHA rapMOHM3AIMN 3AIIUTHl TPUPOABI M COXPaHEHHS
Ha 3aKOHaX PaBHOBECHSI. BO3MOXKHOCTEH CaMOBOCCTAHOBJIEHHsI —Ouocdepsl,
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W3MEHEHHSI U OCBOCHHMS IPHPOIBI B COOTBETCTBHU C
LEISIMU U 3aia49amMu. [ IpeBpamieHns yrpaBIeHIs

riao0ansHOM JKOJIOTHYECKOI MTOJINTUKHU B
OOIIIEYETIOBEYCCKYI0  IIEHHOCTh, 3Ta  MOJHUTHKA
JIOJDKHA OTBEYATh JKM3HCHHBIM HHTEpPECaM BCEX
SKATEIIEH [JIAHETEI. Ioatomy yIpaBJIeHUE
ria00aabHO#M YKOJIOTHYECKOM TOTUTHKOMN HE SBIISETCS
CTUXUHHEIM MPOIIECCOM, a HCXOJIUT u3
YHHBEPCAIHHOTO xapakTepa 00BEKTUBHOM
HEOOXOTUMOCTHH Tpedyer CO3HATEIIEHOU

OpTaHM3aly HWHCTUTYIHOHAIBHBIX CTPYKTYyp. B

OmmwkaiimieM OynmymeMm oXumaercs, d9ro cdepa
(YHKIMOHANBEHOM  HEATENbHOCTH  YIPaBJICHHUS
IMOJINTUKOM Oyzner ele Ooiee

pacHmMpsATbCSIOXBAThIBas OTHOLICHHS 4YeJoBeKa U
o0IecTBa 1 1ake KOCBEHHBIE HATPaBIICHUSI.

HecMmotpst Ha TO, 4TO HMccienoBaHUS (QYHKLIUI
9JIEMEHTOB ~ MHCTUTYIHOHAJIBHOU CTPYKTYPBI
MEXKAYHapOIHBIX 9KOJIOTO-TIOJUTHYECKHE
OTHOIICHUH M WX YNPaBIICHHUS SBISIOTCS OOBEKTOM
HayKd TOJHTHYECKOH 3KOJIOTHH, ceffdac OCHOBHOE
BHUMAaHHE yJelsieTcs OXpaHe  OIpeIeIICHHBIX
KOMIIOHCHTOB TPHUPOABL. ['0BOpS MOAPYroMy CBS3b
Mexxny KoOHBEHISIMH TIO OXpaHe OIpeIesICHHBIX
KOMIIOHCHTOB ~TIPHPOIBI W  PaTH(PHUIHPOBAHHBIX
OOJNBIIMHCTBOM TOCYJApCTB (HAIpUMEp IO OXpaHe
030HOBoro cimod B Kuwoto u  coxpaHeHus
OuopasHooOpa3us) HOCHUT  (pparMEeHTapHBIA |
JTUCKpeTHBIN XapakTep. OCHOBHOM HNPUYMHON 3TOTO
SBIISETCA NPe/ICTaBISIFOLMN IbTePHATHBHBIE
uHTEpechl (MIOCO(DCKUX TEOPUH M METOJOJIOTHil
MUANICKTHYECKUI TOJIXOM KOTOPBIX ONHMpaeTcs Ha
OemHOTy. XOTSI COOPMHPOBAaHHOE B pE3yNbTaTe
AHTPOITOTEXHOTEHHOTO BITUSTHHS riobanpHOe
9KOJIOTHIECKOE MIPOCTPAHCTBO MTOJITBEPKAACT
OOIIIHOCTh MHPOBOTO TE€O03KOJIOTHIECKOTO Ieii3axa
TpeOYIOMmEero OpraHu3alui KOMIUIEKCHOW CHCTEMBI
B3aUMOCBSI3aHHBIX ~CTPYKTYPHBIX 3JE€MEHTOB. B
cymiectBytomeii  puiaocodekoit  amreparype B
OOJBIIMHCTBE CIIy4aeB yNpaBlICHHE SKOJIOTHYECKOM
MOJUTHKOM ~ paccMaTpUBaeTCs  Kak  AKOHOMHUS
NPUPOJHBIX PECYPCOB, OPraHU3ALUs MATEPUAILHOTO
MIPOM3BOJICTBA Ha OCHOBE 9KOJIOTHUECKUX
TpeOOBaHWI, JNHKBHIAIMSA €r0  IOCIEACTBUH,
OTpaHHYCHUE AHTHIKOJOTHYECKOH JeATeThbHOCTH
WIA HWCIOJBb30BaHHE MEp B paMKaxX 3aKoHa. XOTS
CTPYKTYPHI YIIPaBICHUS TI00ATBHON IKOIOTHUECKON
MO THKOM OJIPa3yMeBaIOT YCTaHOBJIICHHE
KOHTPOJISI ~ HaJ  MCHOJIHEHHEM  JISHCTBYIOIIMX
MEXKAYHAPOIHBIX MEKIOCYJIapCTBEHHBIX JIOTOBOPOB
Y KOHBEHIUH.

BooOuieM B Mupe B albTepHATUBHBIX TEOPHUSIX
YIPABJICHUS SKOJIOTMYECKOW MOJUTHKH B YaCTHOCTH
SKOHOMHCTaMH B cdepe yIpaBiIeHHs TII00aTbHON
9KOIOJMTUKON MO ONTHMHU3ALMU 3SKOHOMHYECKHX
MEXaHM3MOB BHECEHBI MHOXKECTBO NpeIOXKeHUMH| 1,
c. 35; 2, c. 341]. B GompmmHCTBE W3 HUX B cdepe

TIPUMEHAIOT SKOHOMHUYECKNUE CaHKIUU 110 MPUHIOUITY
(polluter pays principle) ¢ nenpr0o 060CHOBaHMS

W3MEHEHU  HMX  JeATeNIbHOCTH. 10 ecThb
“3arpsA3HAIOINNE  OKPYXAIOIIYyI0 Cpely JOJDKHBI
omnaunBaTh  pacxonel”. Takke 1O  MHEHHIO
MIpeACTaBHUTENEH Jpyroro HarpaBJIeHUs
9KOJIOTUYECKHE KOHTPOJIbHBIE CTPYKTYPBI
OCHOBBIBASICH ~ Ha  MNPHUHIMIIAX  B3aUMOCBSI3H

3arpsA3HSIONINX TEXHOIOTHH JOJDKHBI TNTAHUPOBATHCS
Ha Oonee qumTensHBIE cpokn[3, c. 127].

C HayaJOM ITOCJIEAHETO JeCATHIIETHS XX BEKa
eme Oojee yKpemwiIoch MHEHHE O TOM, 4TO
YIpaBJIECHUE OXpPaHOW MPUPOJHON OKpyKarole
Cpempl CO CTOPOHBI MEXIYHAPOAHOTO HAyIHOTO
coo01ecTra c MIOMOILBIO HarpasJIeHUH
MOJIIEP)KUBAIOIIUX HCIIOJIb30BAHHE HKOHOMHYECKHUX
MexaHu3MoB. [Iporecc rinobanu3anyu Okasal CBOE
BJIMAHUE Ha MOMYJIApU3alUIO }IaHHOfI KOHICIIIMH.
Hanpumep 3a mnocnegHue pABa JACCATWIECTHS B
pelieHnl  MIOOANbHBIX TMPOOJIEM 3IKOJIOTUUECKON
MOJUTHKH  WIPacT  BAXHYID  poONb  3aJadyd
MEXAyHapogHoro coTrpyaHuyectal4, c. 93]. B
YCIOBUSIX 3KOHOMHYECKOW KOHKYPEHIUH IPOOIEMBI
(PMHAHCOBO-TEXHOJIOTHIECKOTO obecrieueHus
9KOJIOTHYECKUX  MEPONPUSTHH,  HCIOJIB30BAHHUC
SKOHOMHYECKHX (DAaKTOPOB MpPH HKOHOMHYECKOM
KOHTpOJIC HaJq TpaHCHaIMOHAJIbHBIMU
KOpIOparusMi, M  OCYIIECTBICHHE SMIIMPUKO-
COLIMOJIOTMYECKUX HCCIEJOBAHUI Kacaloluxcs psiaa
rOCyJapCTB U PETHOHOB.

Takum o0pazom yIpaBJICHUE oomei
9KOJIOTHIECKOH TIOJINTHKON c TIOMOIIBIO
9KOHOMHUYECKHX MEXaHHU3MOB SIBJIACTCSI
OCYIIECTBIICHHEM KOMILTEKCa MEPOTPHUATHH

rOCYI@pCTBOM MPHBOJSILINX KAYECTBO OKPYKAIOIIEH
cpefibl B (KaUECTBEHHOE) ONTHMAILHOE COCTOSHUE.
Takast HOJIUTHKA TO €CTh SIKOHOMHYECKHH MOAXOM K
peleHnio  3Koornueckux mpobaem (cost-benefit
analysis) HecMOTps Ha OTHOCHTEIBHO OOIBIIOE
KOJIMYECTBO HpeTeH?;PIﬁ U KPpUTUKHU, DTOT TOAXO Ha

CeFOI[HﬂIHHI/If/'I JACHb MOJIy4uuni1 Ha IMPpaKTUKE
HanOoJuiblllee pacupoCTpaHEHHeE.

HecMmotps Ha 9TO B YIIpaBICHUU
9KOJIOTMYECKONW  MOJMUTHKONH 3TOT  CHocod  He

MPEeTEHIyeT Ha BCECTOPOHHEE pEIICHHUEe MPOOICMEI.
[ToToMy 4TO, BO-TIEPBBIX OH HE YUUTHIBAET JIPYrUe
COIIaJIbHBIC pOOIEeMBI MPOUCXOSIINE B
obmectBe.O4eHb  CIIOXKHO  JOCTHYL  KadyecTBa
OKpy)Kalomieil  cpeipl  UMeEIIecs B BUILY
9KOJIOTUYECKOW MONUTHKUA. MHEHUS O NpueMIieMoM
COCTOSTHUM  OKpYXarollel cpeasl B 0OIIecTBe
pasiinyHoe, HHOTAA BCTYIAIOT B peskoe
TMPOTUBOpPEUNE pPA3IUYHbIE MHTEPEChl M LIEHHOCTHU.
Bo BTOpBRIX B cepe SKOHOMHUECKOTO MOAXO0Ja K
SKOJIOTMYECKON TOJUTUKE MEXaHU3Mbl MPUHITHI
peuieHnii B peaJbHOCTH BO BHHMMaHHE He
npuHuMaroTcsi. OpraHbl BJACTH Ha camMOM Jiele B

YIiipaBJICHUA JKOJIOTHYECKOI MOJIMTUKOM K a6CTpaKTHOI71 CTCIICHU UMCIOT OJHY LCJIb. Ha camom
CyOBEKTaM HCIIOJB3YIOIMINM TPHPOIHBIE PECYPCHI nene HHTEPECHI Ppa3IMYHbIX HIpeANpUSTHH,
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OpTaHM3alii M OTHACIHBHBIX COTPYJHHKOB MOTYT
JIOBOJIBHO CEPBE3HO OTIMYATBCS APYr OT JApyra.
INomutnueckne apTHy, 00IIECTBECHHBIE
opraHuzany 1 OU3HEC CTPYKTYpBl MOTYT BJIMSTH Ha
NPUHATHE TIOJIMTHYECKUX PEUICHUH B chepe 3aluThl
OKpykaromeit cpeasi[S, c. 132].

Hecmotpst Ha TO, YTO B HACTOAMIMH TEPHONI
BPEMEHH YCWJIMBAETCS TEHACHIMS YIpaBJICHHS
r1I00aNbHOM TE€0’KOJOTHMYECKOH ITOJUTHUKH, HENb3s
CKa3aTh, YTO 3TOT MpOIECC MPOTEKaeT IiIajgko[6, C.
232].

Kpome atoro ycunmBaeTcs ydacTHe B JIPYTHX
cepax TI00ATBPHONH SKOIOTUYECKOW TONHTHKHA H
CBOWMCTBO YHUBEpCANN3allUN Bce OobIIe OpocaeTcs
B riaza. [losToMy mosiBiIsieTcss HEOOXOAMMOCTD
paccMaTpuBaHMS M HCCIENOBAaHHUS  YIpPaBICHUS
rI00aJbHOM  T'EOIKOJIOTHUECKONM MONHUTHKH — Kak
BOXHOTO (haKTopa MHTETpalMd MEXAYHapOIHBIX
otHomeHUA. To €cTh CTPYKTYPHO-(PYHKIIMOHAIEHOE
U CHCTEMHO-KOMIUIEKCHOE HCCJIEJOBaHHE DTHX
MPOLIECCOB IPUBOAWUT K IIOJHOMY IOHHUMAaHHIO
YIPaBICHUS TII00ATBHOM IKOJIOTUUECKON MOIUTHUKI

M IIOKAa3bIBaeT  aKTYyaJbHOCTH W  CJIOXXHOCThb
poOIIEMEL.

Tocynapcrea u pErHOHATbHBIC
OpraHU3alHOHHbBIC CTPYKTYPBHI SIBJISIOIMECS

CyObEeKTaMH MHCTHUTYLMOHAJIBHONH CHCTEMBI M HX
(yHKIOHAJIBHAS POJIb B OXpaHe MPHUPOABI, C OJHOM
CTOPOHBl  MOAXOAUT K  CTENEHH  Pa3BUTHSA
JeMoKparnieckoro oodmectsa. C Ipyroil cTOpOHBI B
COOTBETCTBHH C TPEOOBAHUSIMHU CUTYAIMU a/IeKBATHO
JIMHAMHYECKHU Mensietcs|7]. [HoaTomy ux
ONTHMU3AINS TOKAa3bIBACT CIOKHOCTH INIOOATBHOM
9KOJIOTMYECKOH TIOJMTUKKA M Tpobiiema TpedyeT
CHCTEMHO-KOMIUIEKCHOTO JINAJIEKTHIECKOTO
MOAXO0/A, TO €CTh!

*  VYmupasnenne MEXYHapOIHBIMHU
9KOJIOTHYECKUMH, TIOJIUTHUYECKUMH OOBEKTOM —
OmpeNieNeHue  MOTEHIMAJIbHBIX  BO3MOXKHOCTEH
BCTpanBaHUA BHYTPEHHEH u BHEIIHEN
HKOJIOTHYECKOW  TIOJMTHUKH  OTAENBHO  B3STHIX
TOCyIapCcTB, PETHOHOB B TJOOAJbHYIO CHCTEMY
HKOJIOTHUYECKON TIOJUTUKU U UX BHEAPCHHUE.

+ CyObekr OTHOIICHHHA rI100aTbHOM
9KOJIOTHYECKOH MOJHMTHUKH — CO3/IaHHE IPAaBOBBIX
OCHOB ONTHMHU3AIMM  JEATEIBHOCTH  Pa3JIMUHBIX
TOCYAapcTB, TIOJTUTHYECKUX TIapTHH,
TrOCYAapCTBEHHBIX u HEToCyapCTBEHHBIX
OpraHu3aIyi, a TaKxe pa3BUTHE
MHCTUTYLNOHAIBHOW CUCTEMBI.

* OrtMeTHB CTpaTerHuecKue
MEXIYHApOJHBIX OKOJOTHYECKUX  IOJIUTHIECKUX
OTHOIICHWH,  OOECHEeYNTh  IOCIEA0BATEIHHOCTD
TAKTHYECKUX 3aJaHUN MO OCYIIECTBICHUIO IIEIIH:
pa3paboTka TIPOEKTOB, NPOTpamMM, IUIAHOB U
OpraHu3alysl UX UCTIOIHEHUS U KOHTPOIIb.

*  JluddepeHunanbHbI MOAX0] K CHTYallUH
o ri06aIbHOMY JKOJIOTHYECKOMY MECTY
HallMOHAIIbHOT O rocyapcTBa, OKa3aHHe

HaIpaBJICHUS

MaTepUAIbHOM, TEXHUYECKOM, TEXHOJIOIMYECKOH H

METOAUYECKOMN ITOMOILIA " HCIIOJTHEHUIO
MEKTyHAPOIHBIX KOHBEHIINH, JIOTOBOPOB
periiaMeHTUPYIOIINX HX TE09KOJIOTHUECKYIO

MOJIUTUYECKYIO AEATEIbHOCTb.

* Jlna mpuBiedeHUs: OOJNBLIErO KOJIMYECTBa
Hapoja K  YIpPaBICHUIO MEXTyHapOAHOU
9KOJIOTUYECKON IOJUTHKE HEOOXOJIMMO YKPENUTh
arUTAIIOHHO-TIPOTIATaHJUCTKYI0O  CHCTEMYy, 0a3sy
JaHHBIX W TEOPETUKO-METOJOJIOTHYECKHE OCHOBHI,

yAYYIICHHE  TPAHCIOPTUPOBKH  3KOJOTHYECKHUX
3HaHUI U y4eOHBIX CPEIICTB.

» Pazpabotka 00IIIEYETTOBEYECKIX
JIEMOKPATHYECKHX MPUHIIATIOB YIpaBICHUS

I00ANTBEHOM KOJIOTHUCCKOW MOJUTUKON U CO3aHHe
OOBEKTHBHBIX YCIOBHU (IIPABOBBIX, MOJIHTUYCCKUX,
TICUXOJOTUYECKHUX TOJIOKEHUH) 110 BHEIPEHHUIO.

e Jlouck mNOTEHIUAIBLHBIX BO3MOKHOCTEH
YCHJTMBAFOIIIUX JIEATEIHLHOCTE pecypcoB
3KOJIOIMYECKOU MIOJINTUKU (TexHHKO-
TEXHOJIOTHYECKOe U (PHHAHCOBOE OOecIedeHHe) H
MOBBIMIAIOMIAKA ~ PONIb  CyOBEKTHBHOTO  (hakTopa
(MHTEIJIEKTYalbHBIE  YPOBEHb YENIOBEKa, KOPITyC
KagpoB) HWHCTUTYLIHOHANbHAs CHCTeMa (CeMb,

Maxajuld, BOCHHTaHHE, TPYAOBBIC KOJJICKTUBBI) H
Ba)KHOE 3HAYCHUE UMEET €TI0 pean3arys.

WX CcOBepIIEHHOCTh Ha HAIMOHAJBHOM H
PETHOHAJIBHOM YPOBHE TOBOPUT O 3(PQEeKTUBHOCTH
YIOpaBIEHUS MEXIyHAPOIHBIMH HKOJOTMYECKUMHU
OTHOILICHUAMU B JIeSITeTbHOCTH
HHCTUTYLIHAOHAIBHOU CUCTEMBI. OcHoBHas
mpo0iemMa B 3TOM — CTPOUTENBCTBO MaTepUalbHOTO
TIPOM3BO/ICTBA Ha OCHOBE 3KOJIOTHUECKOH KyIbTYPHI.
[Motomy uTO mr00ast AEATENHHOCTH B 0€3yCIOBHOM
TIOPSIIKE  CBSI3aHHAsE C 9KOJIOTHYECKOW KYJBTYPOH
MIOKa3bIBaET COOTBETCTBUE WHTEpECaM CBSI3aHHBIX
HETI0CPEICTBEHHO (maxxe KOCBEHHO) c
MaTepHaJIbHBIM MPOU3BOACTBOM[8, C. 35]. Ycunenue
“HHIyCTPHATIBHOTO AABICHHWA~ Ha NPHPOLY H €ro
pa3iuYHbIE PETHOHANbHBIE CBOWCTBA YCIIOXKHSIOT
YIPAaBJIEHUE  MEXAYHAPOJAHOHM  DKOJIOTMYECKOH
NOJUTHKOM. B cTpaHax Mupa  opraHuzanus
MaTepHaIbHOTO TPOM3BOJACTBA HAa COBPEMEHHBIX
Hay4HBIX HCCIEIOBAaHMAX M TEXHOJIOTHAX B
YIPaBICHUH MEXIYHAPOAHBIMH 3KOJIOTHYECKHMHU
OTHOIICHHUSAMH CYUHTAIOTCS OJHMMH W3 BaKHBIX
HampasieHui[9, €. 207]. Dro B cBow ouepens,
Tpedyer YCOBEPILICHCTBOBAHHE TEXHUYECKUX
CPEICTB CHCTEMBI 3KOJOTMYECKOTO KOHTPOISA H
CO3/aHME KOpITyca BBICOKOKBATHU(HUIINPOBAHHBIX
KagpoB, M TIPUBOJUT K YCIOXHEHUIO CHCTEMBI
KOHTpoJsi. [OBOps WHaue BHEAPEHHWE HAYIHO-
TEXHUYECKUX JOCTIKEHHH B c(hepy IKOIOTHIECKOTO
KOHTpPOJISI CIyXXHT OCHOBOW oOOecreueHus  ero
noautrdeckoit addexrruBHocTH. [103TOMY TEXHHKO-
TEXHOJIOTHUECKOE YCOBEpPUIEHCTBOBAHUE
WHCTUTYLIMOHANBHBIX ~ CHCTEM  3KOJIOTUYECKOTO
KOHTPOJII M CTENeHb O0ecHedYeHus! KaJIpaMH 10
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npaBy  TPHU3HACTCS  IOKas3aTelieM  Pa3BUTHA
COBPEMEHHOT'O TIPOU3BO/ICTBA.

PE3YJIbTATBI U BBIBO/IbI

Mo3kHO cienath BBIBOJIBL, UTO:

* Bo-nepBbIx, HalMOHATIbHASA YKOJIOTHUECKAS
MOJMTHKA KaXJ[0TO TOCYIapCTBa ABISIACH CYOBEKTOM
YNIPABIICHUSI CUCTEMBI 3alUTHl OKPYXaloeH cpensl B
riio0anbHOM Macmrabe HaTIpaBIACTCS Ha
obecrieueHrne COXpaHeHNsI OMOCPEPHOTO PABHOBECHS
HEOOXOMUMOTO Ui OyAYIIEro  YelIOBEUECKOW
[UBWJIM3AIMN W MOKA3bIBACT €ro JEMOKpPAaTHYECKUH
XapakTep ¥ ryMaHucTHueckoe 3Hauenue| 10, C. 66].

* Bo-BTOpBIX, HHCTUTYIMOHAJIbHASL CHUCTEMA
YIIpaBJIEHUsA HallUOHAJIbHOM, PErMOHAIBHOI
9KOJIOTMYECKON IOJUTUKOM SBISAACH OTHOCUTEIIBHO
CaMOCTOATENIbHOM  CHCTEMOW  (pyHKIHOHAIIBHBIE
B3aUMOCBS3H MEX Ty ero CTPYKTYPHBIMHU
3JIEMEHTaMHU obnamatoT CTIeIaIbHBIMHU
NOOY)XIAIOMMMH MOTHBAMH M MEXaHU3MaMH B
Ka4yecTBE COCTAaBHBIX YacTeH I100aIbHON TTOMUTHKY.

References:

1. Tolikov VN, Smolina YE (2008) Ekonomika
ekologii // Vestnik Tambovskogo universiteta.
Seriya: Gumanitarnie nauki. — 2008. — Ne 2. —
pp. 35.

2. Botobayeva G (2004) Ekonomicheskiye
instrumenti ekologicheskoy politiki v praktike
Yevropeyskogo Soyuza // Obshestvo i
ekonomika. — 2004. — Ne 7. — pp. 341.

3. Siebert, Horst (1992) Economics of the
environment: Theory and policy, 3rd edition,
Berlin: Springer, 1992, pp. 127.

4. Ohl, Cornelia (2003) Inducing environmental
co-operation by the design of emission permits
/I Environmental policy in an international
perspective / ed. by Laura Marsiliani,
Dordrecht: Kluwer, 2003, pp. 93.

5. Mamashokirov S, Usmonov E (2009) Problemi
razvitiye perspektivno-ekologicheskogo
bezopasnosti. T.: Nauka, 2009. pp. 132.

*  B-TpeTbUX, WHCTUTYyIHOHAJIbHAs CHCTEMA
rI06aIpHON SKOJIOTHUYECKON MIOJIUTHKH HE
OTPaHWYMBACTCS TOJBKO OXPAaHOW HPHUPOJHOTO
paBHOBECHSI INIAHETHOM OMOC(ephl, HO U BBINOJIHIET
(YHKIHMIO KOHTPOJS 32 cepamMH aHTPOIIOT'€HHOTO,
AQHTPONOTEXHOTCHHOTO ¥ aHTPOIOJIUTHYECKOTO
BIMSIHHUS 4YeJIOBEKa Ha NPHPOAY B HAIMOHAIBLHOM,
PETrHOHAIBHOM YPOBHSX.

*  B-ueTBepThIX, cHUCTeEMa  YIPaBICHUA
MEXTYHAPOIHBIMH 9KOJIOTUIECKIMHU
MOJUTHYECKUMHI OTHOIICHUSMH B COOTBETCTBHUH C
o0ocTpeHneM riI00aabHOM IKOJIOTHYECKON CUTYAIHH
muddepeHnnpysach Ha HAITMOHAIBFHOM,
PETHOHAIBHOM YPOBHSX €TO HANpaBICHUS W 3aadu
eme Oonee KOHKpEeTH3upyroTcs. B dacTHocTH, B
Hacrosmiee BpeMst B cdepe  DKOJIOTHYECKOM
MIPEANPUHUMATEIBCKOW  AEATENIbHOCTH  LIMPOKO
PacIpoCTpaHsIOTCsl MEHEPKEPCTBO U MAPKETHHT.

*  B-narsix, TEXHHKO-TEXHOJIOTHYECKHE
OCHOBBI CHCTEMBI YIPaBJICHUSI MEXKAYHAPOIHBIMH
9KOJIOTHYECKHUMHU  TIOJINTUYECKUMH ~ OTHOIICHUSMHU
obecrieunBarOT pa3BuTHEe W 3(PPEKTUBHOCTH TAKUX
HalpaBJICHUH Kak “UHTEJUIEKTYaJbHYI0 €MKOCTh,
0a3bl JaHHBIX, aBTOMATH3aINs 1 KOMITBIOTEPH3ALIHA.

6. Mamashokirov S (2012) Realnost ili panika. T.:
Ekonomika-Finans, 2012. pp. 232.

7. Mohammad SA (2011) Mejdunarodnoye
ekologicheskoye  pravo v  istoricheskoy
retrospektive // YevrAzYu. -Ne§ (39). 2011.

8. Mamashokirov S (2013) Dinamika vsemirnogo
problem // T. Falsafa va hugug, 2013. - Ne 3,
pp. 35.

9. Sartayeva RS (2012) Ekologiya cheloveka,
novaya ontologiya i ustoychivoye razvitiye
Kazaxstana. Almata. IFPR KN MON RK, 2012.
pp. 207.

10. Jurayev YA (2013) Voprosi ekologicheskogo
suveriniteta Respubliki Uzbekistan // Falsafa i
huqug, 2013. - Ne2 (57). pp. 66.

ISPC Global Applied Research,
Harrisburg, USA

65

THOMSON REUTERS

Indexed in Thomson Reuters




[ ISRA (India) = 1.344 | SIS (USA) =0.912 {ICV (Poland) =6.630

.| ISI (Dubai, UAE) = 0.829 | PMHII (Russia) = 0.234 | PIF (India) =1.940

Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ) ~ =1.042 | IBI (India) = 4.260
i JIF =1.500 i SJIF (Morocco) =2.031 i

SOI: 1.1/TAS DOI: 10.15863/TAS Vusal Hidayet Eminbayli

International Scientific Journal Ganja branch of Azerbaijan National Academy of

) . ) Sciences,

Theoretical & Applied Science Ganja, Azerbaijan

p-1SSN: 2308-4944 (print)  e-ISSN: 2409-0085 (online) Elnur Tanriverdy Mammadov

Ganja branch of Azerbaijan National Academy of

Year: 2016 Issue: 9 Volume: 41 Sciences,

Published: 30.09.2016  http://T-Science.org Ganja, Azerbaijan

I-hasan@hotmail.com

SECTION 12. Geology. Anthropology.
Archaeology.

ABOUT INVESTIGATION OF HISTORICAL-ARCHITECTURAL
HERITAGE OF GANJA BASED ON THE LOCAL SAMPLES

Abstract: In this scientific paper for the first time has been investigated the basic features of historic-cultural
and architectural heritage of Ganja on the basis of scientific sources and materials as the multiculturalism sample.

Tolerance and multiculturalism is the state policy of Azerbaijan. The article examines of multiculturalism in
the context of the contemporary globalizing world. The authors believe that the future of global society is
impossible without the coexistence of different cultures, and tolerance and multiculturalism are the main principles
of the new global society.

Also based on different historical sources, archive materials, manuscripts samples, various arguments and
springs have been researched the main characteristics of historical development process of ancient cultural values
of this old urban civilization center.
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Introduction descendant of imam,” “from the family lineage of
One of the main sample of historic-cultural and imam” [1, 11-16]
architectural heritage of Ganja is the Imamzada The historic monument of Ganja - Imamzade
tomb-complex. tomb-complex attracts the attention of a number of
Architectural traditions of ancient and modern features from the point of multiculturalism view:
Ganja have an importance as the multiculturalism 1. Ganja Imamzade is an important pilgrimage
sample from the point of historic-cultural view. This shrine. This place is visited by thousands of people
city has more than 4000 years old and here there is every year. It should be noted that the number of
one of the main and ancient historical monuments of visitors is increasing every year as well as foreign
Muslim East civilization — Imamzada tomb. This countries. Interesting fact is that non-Muslims are
important monument is situated 7 kilometers from also among that memorial.
the city of Ganja, on the right shore of Ganjachai 2. The mausoleum, built around the grave of
river. mevlana Ibrahim in the VIII century, was enlarged in
Imamzade complex is one the main symbols of the XIV-XVI centuries, and subsidiary buildings
Ganja city and important example of medieval around it were erected in the XVII-XVIII centuries.
architecture of Azerbaijan. At the present time, as The tomb is the most important part of the Imamzade
one of the most valued places of pilgrimage of the complex. The height of the dome of tomb building is
Islamic world, Imamzade tomb-complex in Ganja is 12m, the height of cupola is 2.7m with diameter of
a sacred place for local population, as well as 4.4m, covered with blue tiles. Another designation
pilgrims that come from different foreign countries. for Imamzade, also known as the Goy (Blue) Imam
Imamzade mausoleum, situated in one of the Turbe, according to different sources can be related
ancient scientific and cultural centers - Ganja State to ancient belief of the Azerbaijanis to Goy Tanri,
History-Culture Reserve, was built in 739, on site of from whom the Turkic dynasties claimed to be
the grave of mevlana Ibrahim. Imamzade means “the descended.
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3. Ganja Imamzade is a very valuable, ancient
epigraphic monument. The inscription on the
monument of great importance and recordings are
available.

4. This historical monument is an important
source of investigation of traditional ethnographic
view of the valuable of Azerbaijan people, national
and moral values.

5. Ganja Imamzade complex has a very refined,
high-quality craftsmanship and architecture features,
combining of this complex.

6. The area of Imamzade complex was included
in the property of the Sheykhzamanlis — the
descendants of Nizami Ganjavi, the great Azerbaijani
poet and philosopher. Through the centuries, people
carried and protected this sacred site. Ganja
Imamzade have the value as an important source of
research of the genealogical history of the people.
Thus, as a result of the analysis of ancient
manuscripts and historical documents it was
determined that, a prominent thinker and poet
Nizami Ganjavi (1141-1209), as representatives of
the owners of the private land owner of the
monument over the long term and their graves have
been preserved to this day in the cemetery near the
monument Imamzade.

7. Ganja Imamzade complex also has been
known for years as the shelter, that helped lonely
people, people living in poor conditions, or facing
sickness and homelessness. Subsidiary buildings of
Imamzade complex were used as an orphanage
during former Soviet reign in 1930-1944s. This
sacred place became a shelter for the little children
from various ethnic backgrounds who suffered in the
World War Il. Nowadays, the members of different
religions still come to pay their respect to this holy
place. The valuable experience of Azerbaijan in the
sphere of interreligious dialogue and cooperation has
been highly appreciated and is well-known to
everyone in the world.

8. This is an example of valuable historical and
architectural importance of the Western region of
country, characterized by religious monuments in
terms of tourism development. Reconstruction and
renovation works carried out now will be further
increased the value of this monument in the future
for development of this important sector - tourism.

Materials and Methods

One of the basic materials for this research is
the traditional craftsmanship.

a) Wool waving was one of the main areas of
weaving. Sheep farming made up the main raw
material base of wool weaving. In Ganja carpet-
weaving formed as one of the widespread sector of
wool weaving and handicraft, generally. The
majority of women of Ganja and its regions got busy
with waving and their carpets were distinguished
with their brightness and robustness. According to

the sources, hundreds of handicraft enterprises had
engaged in the production of carpets in the third
quarter of the nineteenth century. In addition to this,
one thing should be noted that that the carpet has
gone through several stages in its development.
Matting which are considered as first tissue material
were knitted with hemp and cane. Later, simple rugs
have been occurred, following that colorful and
embroidered rugs, then zili, verni and sumach. In the
last stage, fleecy carpets were knitted with a
complicated pattern. Fleecy products were divided
different species according to its form and size, such
as: carpet, rug, prayer mats moreover, without pile
carpets are classified due to its production techniques
and the purpose of utilization: palaz(kind of carpet
without pile), verni, sumach, ladi, saddle-bag, horse-
cloth, holdall, sack, pouch, salt bag etc. Among them
palaz hold special place was related to its daily
importance. Palaz divided into two groups: Saya
(plain) and patterned. Sayapalaz knitted as striped
and without striped, patterned knitted like tayuzlu.

b) Generally, during the exploring of weaving
artit is important to touch on the condition of mastery
neigborhoods which are the units of essential town-
building. In this period, Sharbaglar and Boyagchilar
which had already been independent, were created
like streets and gradually was a part of neighborhood
Imamli, in the frontier of the eighteenth and
nineteenth century.

In research of problem of multiculturalism has
so great significance heritage of genius persons as
poets, thinkers.

¢) Nizami was a genius who projected his
humanism beyond national borders, as clearly
evidenced by his choice of main characters of his
masnavis. His hero can be Persian, Arabian and
Greek. The aim of Nizami is not captured by the
nationality of the hero or character. The purpose is to
find the supreme literary solution of the idea.
However, neither the choice of main characters nor
the reperesentation of dozens of nationalities
throughout his poems is unintentended. Nizami does
so inientionally. Thus he once more demonstrates
that he writes about and for human beings, and that
the readers of his works should be not one nation but
many nations. And consequently it happened exactly
that way. Nizami is one of the most wiedly-translated
classics in the world. What’s more, ever newer
languages will join the ranks of these languages.
Through his works Nizami not only founded a
literary pattern to be repeated over centuries, but
also the pattern for building ideas, nations, morality
and states.

d) The ideals which Nizami propagated eight
centuries ago remain desirable today. Humanity is
presently fighting for domination of the features
Nizami wished to see human beings and society. The
city Nizami depicts in his final poem — in “Igbal-
name” part of “Iskandername” actually was the

ISPC Global Applied Research,
Harrisburg, USA

67

7% THOMSON REUTERS

Indexed in Thomson Reuters



{ ISRA (India)

Impact Factor: | g\¢ (australia)

{JIF

, = 1.344
{ 1SI (Dubai, UAE) = 0.829
=0.564 |
=1.500 |

SJIF (Morocco) = 2.031

| SIS (USA) =0912 | ICV (Poland)  =6.630
| PHHIJ (Russia) =0.234 | PIF (India) =1.940
i ESJI (KZ) =1.042 = 4.260

| 1BI (India)

society he dreamt of and wished to see implemented.
Along with other world genius who served a kind of
global school, Nizami has clear stake in the overall
progress attained by mankind from Nizami’s time
until now.

In this city all are equal, while respecting human
rights is a bedrock societal norm. Money has already
been abolished. There are no police either, rendered
obsolete by the absence of legal violations in this
conscientious and disciplined society.

e) We have not yet attained Nizami’s desired
world or the above-mentioned days. Nevertheless,
humanity has always longed for such happy life, both
eight centuries ago and millennia goneby. Therefore,
there is today, and will remain tomorrow, the need
for the light of Nizami’s word and candle.

f) Each compatriot of Nizami — each
Azerbaijani-is in need of this light. Each compatriot
of Nizami — each resident of earth and each citizen of
the world — is in need of this light. Nizami Ganjavi, a
person embodying the wishes of everyone, belongs
to all. He is eternal because he belongs to everyone.
Nizami will always be one step ahead of us,
navigating towards a serene future.

By the way, the heritage of Nizami Ganjavi,
especially his poems with different scientific-
historical facts and arguments have so great
importance as the indisputable sources in research of
various aspects in investigation of such academic
themes as legal culture and its historical review, also
basis of multiculturalism traditions in Ganja and the
whole Azerbaijan.

Conclusion

Handicraft traditions of Ganja city is one of the
basic characteristics in investigation of urban culture,
multiculturalism and tolerance features.

In the research stage of Ganja, carpet weaving
was particularly notable in the field of weaving.
Without pile carpets that belonged to different areas
although had same style but they were distinguished
from others with artistic characteristics, colour and
patterns. When were knitted without pile carpets in
that time, sheep and cave wool made utilized as raw
material.

In Ganja and other cities, have been used not
only wool, but also cotton and silk, silver and gold
helves, even precious stones. At the end of XIX -
early XX century without pile carpets, palaz and
“cecim” were widespread. Tightly woven wool
products Cecim played an important role in the daily
life of every Muslim family. Women knitted cecim
for themselves and even for their daughters as dowry.
With wool and silkcecim case, face blanket, face
couch, face pillow, face bolster, curtains, saddle,
saddle-bags and mattresses were made too. In the
nineteenth century, the majority of women were
involved in carpet and palazweaving furthermore,
they earned enough.

1. Carpets and palaz were weaved in a long
run and it was so complicated, that is why, these
aspects were influenced on their prices. The prices of
t carpets were 3-4 chevrons up to 18 chevrons, or
from 3-4 silver to 7 silver. Thus, for the carpets this
was 4 m length, 2.5width had to 2 pood wool. Kilim
(tapestry-woven type of rug)which included kind of
without pile carpets differed from each other,
depending on its area. For them have been used
repeated different geometric components decorated
with thick and thin horizontal lines. Zili had a special
place among without pile carpets. The zili of Ganja
was distinguished by its composition and colors. In
these zili were reflected geometric elements such as
birds, buta, and rhombus without pile carpets shadde,
verni and sumakh also were an interesting due to
their technology features. Shadde has been used in
order to both hanging on the wall and lying down as
cover.

2. Usually there were camel caravans, people
and domestic animals descriptions. Verni and
sumakh that include without pile carpets more widely
used in Ganja compare with Baku and other cities.
EIm, walnut leaves, red sandalwood, pomegranate
peel, onion peel and other plants and herbs have been
used for painting yarns and ready products in
Azerbaijan. In Ganja dyeing has been developed in
the same way. In addition to the above-mentioned
dyeing substances, also mineral substances, swampy
clay, wood ash, salt, alum and major cattle urine had
been used as an auxiliary means. It should be
mentioned that the auxiliary items were divided into
two groups according to the period of operation,
some of them used to paint before (alum, lavashana
etc.), whereas others carried out a duty as strengthen
and change the color of dye.

3. Divided into two parts for the quality of
dyes, dyes consisted of properties and practical.
Natural colors has been used for knitting the yarns of
carpets which were domestic demand or order,
practical dyes has been used for market products. By
the middle of the nineteenth century, natural dyes
made utilized in Ganja. Even any woman who didn’t
work as a dyer could get natural paint from plant,
fruit leaves that were within arm's reach. After the
discovery of artificial coloring matters mostly,
products were painted through artificial colors.

4. At this point it is necessary to mention some
characteristic features of dyeing, which is an integral
part of a weaving. Thus, technological process of
dyeing divided into three phases and the first phase
was the collection of dye plants and the correction of
paint fluid.

5. In the second phase of the material prepared
for dyeing, the strengthening of color belonged to the
third phase. The quality of wool was very important
role in dyeing. So, for waving, etched from the waist
part of sheep were considered as better quality in
spring clipping. For the preparation of this product,
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wool was selected, was washing with substance
which was prepared from grass ash and was growing
on the ground. Washing with cold water, was giving
the softness and shimmer that ensured to store suet in
the content of water. Yet, it was influenced on the
quality of paints, negatively. Obtaining pigment
substance, it means that the preparing of pigment
substance was necessary in the field of dyeing.

6. Usually, paint plants were collected in
spring and autumn. In the light of this reason, in that
period were obtained colorful paints from collected
plants. Some of them have been used as desiccated,
the rest of them as natural case. During the painting
process, yarns were boiled together with paint plants
or firstly, dye solution was prepared. Then the
solution was released into the same yarn. Prior to that
alum or sour plum mixed with alum included the
solution which prepared from lavashana. If they were
not anylavashana in that case rub or buttermilk has
been used instead of lavashana. Dyeing process was
carried out in specially designated places. Local
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CO3JAHME HOBBIX MCXO/JIHBIX JTUHUI JTIOLEPHBI C TEHOTUIIOM BBICOKO
A30TOUKCALIMHA

Annomayun. B Oannou cmamve npusedeHbl UCCIe008aHUst N0 pa3pabomke NPUemos UHMeHCUGUKayuu
npoyecca CUMOUOMUYECKOU A30M@pUKCAyUL TIOYEPHbI, 34 CHem PACULUPENUsl ACCOPMUMEHMA, B6EOCHUs HOBbIX
copmos 60606bIX KyIbmyp U CO30aHUsl YCA08U OJisl (OPMUPOBAHUS. U IPDEKMUBHO20 GYHKYUOHUPOBAHUS UX
CUMOUO3A C COOMBEMCMBYIOWUMU BUOAMU KIYOEHbKOBbIX OaKmepuil.

Knrouesvte cnosa: noyepua, xknybenvrosvie Oaxmepuu, cumbuomuueckas azomeurcayus, OUOI0cUYecKuUll
asom, COpmMoOMUKpOOHbIE CUCTEMBL.

BBEJIEHUE

Bobosrsie TpaBel B Kasaxcrane 3aHumaror 6oiee MIPEUMYIIECTB KYJIbTYPHI - BHICOKAS 3((EKTUBHOCTD
20% Tulomiamed  mamHU  TOA  MPOU3BOJCTBO cuMOnoTHYeCKO# azordukcaruu [1, 2]. JlaurenpHoe
KOPMOBBIX TpaB. OQHAKO B CYIIECTBYIOIIUX COpPTax BpeMsi  pabOTBl MO  M3YYEHUI0  MPOOJIEMBI
HEIOCTaTOYHO pEAJM30BaHO OJHO W3 TJIABHBIX PacTUTETFHO-MUKPOOHBIX CHMOMO30B OCTaBaJIHChH
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MOHOIIONIMEHl MHUKPOOHOJIOTHYECKUX HHCTUTYTOB,
CO3/MAIOMMUX  BBICOKOA((EKTUBHBIE  MUKPOOHEIC
npenapartsl. B pesynpTaTe poib pacTeHUs-XO34UHA,
HanOonee TEHETHYECKH CTa0MJIBHOIO MapTHepa
pacTUTEILHO-MUKPOOHOH CHCTEMB, B
(opmupoBaHMM CHMOMO30B HEJOOLECHHMBANACH, a
LeJICHATIpaBJieHHast CceleKuus OOOOBBIX Ha 3TOT
NPU3HAK MTPAaKTHYECKH He mpoBoaunacs[3, 4]. B atoit
CBSI3M HCCJICZIOBAaHMs, HAIIPABICHHBIC Ha pa3padoTKy
METOZOB CO3IaHMS M IOJYYCHHE HOBOTO HCXOIHOTO

Mmarepuana, COYETAIOIIETO BBICOKYIO
MPOIYKTUBHOCTh C IIOBBIIIEHHOH CIOCOOHOCTHIO
(ukcarm  aTMOocdepHOro  a30Ta,  SBIAETCA
aKTyaJIbHOH 3agaueint npu CO3JaHUH

CTPECCOYCTONUYMBOM IEPMOKYIBTYPHI [5, 6].

VY JrouepHBl 4acTh I'€HOB, JETEPMUHHMPYIOIIUX
CUMOMO3 ¢ KIIyOCHbKOBBIMU OaKTEPHUSMH, Y4aCTBYET
B KOHTpOJIe pa3BUTUS ¥  (YHKIMOHUPOBAHUS
apOYCKYJISIPHOH 3HIOMHKOPHU3bI, a B3aUMOJICHCTBUE
pacTeHWil ¢ MHKOpU3HBIMH  IpubamMu |
KITyOE€HBKOBBIMH OaKTEpHsIMU paccMaTpHUBAETCS Kak
TpoitHas cuMmOmoTHyeckas cucrema |[7]. Iloatomy
WCCIIECJIOBAaHMS,  HAINpaBICHHbIE HA  CO3JAaHUE
BBICOKOTIPOAYKTHBHBIX ~ aCCOLMALMKA JIIOLEPHBI C
obonmu 9HJ0-CUMONOHTAMH, SIBIISIFOTCS
MEPCTICKTUBHBIMH C TOYKH 3PEHUS TOBBIIMICHHA
OHMOJIOTUYECKO# a30T(HUKCAIIUH U CUMOHOTHYECKOTO
NOTCHIMajda B  L[EJIOM, CHIDKEHHUS  CTEleHH
3aTPaTHOCTH W TOBBIUICHUS  DKOJOTHYECKOI
OPHEHTHPOBAHHOCTH CEIILCKOTO Xo3stiicTBa.
Co3nanue  BBICOKOI((EKTHBHBIX  PAaCTHTENHLHO-
MHUKPOOHBIX CHCTEM B arpoleH03aX IyTeM CEICKIUH
COPTOB JIFOLEPHBI C BBICOKUM CHUMOMOTHYECKUM

MNOTCHIHMAJIOM SABIIACTCA HOBAaTOPCKHUM
HalpaBJICHUEM, OTKPbIBAKOIIIUM BO3MOXHOCTHU
pacmpeHnAa aJJalITUBHBIX CBOMCTB paCTeHHﬁ,

MPUIaHAS UM HOBBIX MeTaOONMYecKuX (PyHKIUH H
Ha OCHOBE 3TOTO - MOJYYCHHUS BHICOKOKAYECTBCHHOM
U SKOJOTMYECKHM YHCTOW CeJIbCKOXO3SICTBEHHOM
npoaykuuu [8, 9, 10].

Metoabl co3aaHus  BBICOKOI((EeKTHBHBIX
PACTUTEJHLHO-MUKPOOHBIX CHCTEM B arpomeHo3ax
MyTeM CeJEeKIMU COPTOB JIIOHEPHBI C BBICOKHM
CHUMOHOTHYECKHM MOTEHIHATIOM.

CBoiicTBOM (HUKCannu a30Ta U3 aTMOC(HEPHOTO
BO3/yXa U CHHTE3a OPTaHHMYECKUX a30TCOJCPIKAIIUX
COCIMHEHUH 00NagaroT KIyOCHBKOBBIE OaKTepHH
poxa Rhizobium, kotopsie 00pa3yioT Ha KOpHSIX

0000BBIX TpaB KIyOCHBKH, BCTyIas B CHMOHO3.
[Ipuuem pasHble BuAbI OakTepwil pa3BHBAIOTCS Ha
KOpDHEBOM  CHCTEME  OIpPEACICHHBIX  BBICIINX
pactenuii. Tak y JrouepHs! 3To Oakrepun Rhizobium
meliloti. Tlocie TPOHUKHOBEHHS B KOPHEBOii
BOJIOCOK O3TH OaKkTepUW BBI3BIBAIOT HHTEHCUBHOE
JIeJICHUEe KIETOK KOpHS, B pe3yjibTare 4ero
nosiBiseTcs KiyoeHek. Camu GakTepuy pa3BHBAIOTCS
B OTHX KIyOeHbKax Ha KOpHSX, Yy4JacTByi B
aCCUMWJISIINY a30Ta. Tam OHHM TpaHC()OPMHUPYIOTCS B
pa3BETBIICHHEIC (dopmBI - OaxTepousbl,
MOTJIOLIAIONINE MOJEKYJSPHBIA a30T, aMMOHHIHbIE
CONM, AaMWHOKHCIOTBI, HHUTpaThl. B  KadecTBe
HCTOYHHKA yTJepoja KIyOCHBKOBBIE OaKTEepHH
UCIIONIB3YIOT MOHOCAXapu/abl, TUCAaXapHIbl, CIIUPTHI,
OpraHWYecKue KHUCIOTHl. Ecian KopHH 0000BBIX
OTMHPAIOT, a KITyOeHbKH pa3pyImaiTcs,
KIIyOCHBKOBbIE OaKTepUu HE IMOTUOAIOT, a BEAyT
o0pa3 ku3Hu canpodutoB. s wuccienoBaHuUil B

Mepuo  IBETCHHS JIIOLEPHBI U3 MHUKOPH3BI
Pa3IHMYHBIX COpTOB u CJIOKHOTHOPHAHBIX
OMYJIUE  ObUIH  OTOOpaHBl  cpopMUPOBAHHEIC
KIyOeHpKkH. C TOMOIIBIO MHKPOOHOJIOTHYECKUX

MaHHIYIAOUA HMX OSTHX KIyOCHBKOB, METOJOM
ImoceBa Ha arapm3oBaHHYI0 O00OOBYIO cpeny ObLIH
BBIJICTICHBI KIIyOCHbKOBBIE OakTepuu. B pesymbraTe
psAna Tmaccaxkeil, IONy4YeHBI UHCTBIE KYJIBTYpPBI
Rhizobium meliloti, xotopeie u cramu ob6bEeKTaMU
uccrnenopanni.  KiyOeHpKOBBIE OaKkTepUH UMEIOT
pasmepsl oT 0,5 10 3 MxM. OHE He 00pa3yIoT cIop,
MIOJIBIKHBI, TPaMOTPHLATENbHBL. [[1s HOpMalbHOTO
MIPOTEKaHNUsI OOMEHHBIX IIPOIECCOB OHU HY)KHTAIOTCS
B JIOCTyme Kuciaoposaa. B yabopaTopHbBIX ycCIoBHAX
KOJIOHUM KITyOCHBKOBBIX OaKTepHi XOpPOMIO PacTyT
npu temneparype 25°C Ha miuoTHeIX cpegax. OHH
HUMEIOT XapaKTEepHYI0 OKPYIIIyI0 (OpMY, CIM3HCTOMH
KOHCHUCTEHIIMH, Ipo3paunble. M3  iIyOeHBKOB
JOLEepHBl  ObUIM  BbIAENEHBl  Oaktepum.  Jlms
omnpeneNeHns poJA0BOM U BUJIOBOM MPHUHAIJIEKHOCTH
Obula  TpoBeNEHa  MOJIEKYJISIPHO-T€HETHYecKas
SKCHEepPTH3a HAa OCHOBAaHMM aHAJIM3a HYKICOTHIHOU
nocnenoBarenbHoctn  16S  rRNA  rena. Bcero
npoanajgm3upoBano 20  mTamMMoB  OakTepwuii,
BBIJICJICHHBIX M3 KIYOCHBKOB Pa3JIMUHBIX COPTOB H
CI'Tl mounepusl. Ha pucynke 1 mpencraBiena
MOpQOIOTHS KIJIETOK OaKTepWH, BBIJCICHHBIX W3
KIIyOCHBKOB JIFOLIEPHBL.
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Pucynok 1 - Baktepuu, BbljieJIeHHbIE U3 KJIY0eHbKOB JIIOLepHbI, X1500

Wnentudukarys IITAMMOB ObuIa
OCYILIECTBJICHA METOJOM ONpPENCNHCHUS MPSIMOU
HYKJICOTHIAHOW TIIOCIEIOBAaTEIbHOCTH  (pparMeHra
16SrRNArena, c¢ moCIenyrOmNAM —OIpeaeIIeHIEM
HYKJICOTHIHOH UICHTUIHOCTH c
MOCIIEA0BATEIFHOCTAMY,  JCTIOHMPOBAaHHBIMH B
MeKIyHapoaHo# Oasze manubix GeneBank, a Taxke
MOCTpOEHHEM  (DUIIOTEHETHYECKUX  JePEBBEB  C
HYKJICOTHUIHBIMH MOCJIE/I0BATENILHOCTSMU
peQEepeHTHBIX ITAMMOB.

Ha 60060Boii cpene Obuta Hapaborana 6rnomacca
pU300UaNbHBIX OaKTEpUil JIIOLICPHBI HAa OCHOBE
ITaMMa B1-2013. Wnokynsuuo JIIOLIEPHBI
MPOBONWIIA Tiepen TmoceBoM u3 pacdera 200 i
HMHOKYJISITAa Ha TEKTapHyl0 HOPMY BBICEBA CEMSH.
Bcero 6bmo o6paboraHo 20 00pasoB JFOLEPHBI.
Konrponem ciyxunu BapuanTsl 0e3 00pabOTKH
pU300HATBEHBIMH OaKTepusIMH, Takxke 1o 20 HoMepoB
KaKIOW KyJbTypbl. B mepuoj LBETEHUs JIIOLECPHBI
Obul mpoBeaeH orbop 10 pacreHuMit ¢ KaxIoW
JeISIHKM Ha KOHTposie (0e3 WHOKYISIIMH) W C
HHOKYJIAIUCH PHU300HATBHBIMH OaKTePUSAMH IS
yueTa KIyOCHbKOB Ha KOPHSAX pacTeHuil. BaxHyro

poib B a30TQUKCAMM WIpaeT TeMIepaTypHBIH
¢aktop m Bmara. B ycmoBmsax 2014-2015 rr.
(hopMupoBaHre KIYOCHFKOB OBLIO OTMEUEHO JIMIIh Y
HECKOJIPKUX 00pa3IoB IIONEpHEL. B mepBeIil TOx
KHU3HM JIIOIEPHBI Ha KOPHIX KIyOCHBKOB HE
00pa30BBIBAJIOCH, B CHIYy CBOMX OHOJOTHYECKUX
ocobeHHOCTEH. Ha KOpHSAX JNIOLEPHBI BTOPOTO TOAA
JKM3HM, OBUIM BBIIEJICHBI KIIyOCHBKH Y JIIOLEPHBI
HU3MeH4YMBOM, copT Hanéxkuas - 9 wTyK, JIONEPHBI
cuneii, copt Canauto -16 mrTyk, JIOLEpPHBI CHHEH,
copt Pagyra -18 mTyk, JrO1epHBl U3MEHYHUBOH, COPT
Kapabanbikckast pagyra — 22 mryku (tadna. 1).
U3BecTHO, 9TO KITyOEHBKOBEIE OAKTEPHUH TOTIIOMIAOT
3 atMocdepHoro Bo3ayxa mo 300 kr a3ora Ha 1 ra,
IIPU 3TOM B XOJI€ MX XXM3HEAEATEIHHOCTH B ITOYBE
ocraercs  Oomee 50 kr  a3oTcouepiKaIInx
coenmmHennii. Ilpu omenke asorduKcupyromeH
aKTMBHOCTH METOJIOM CpaBHEHHS C He 0000BOi
KYJIBTYpOH, OBUIO YCTAaHOBJIIEHO, YTO MaKCHMallbHOE
YCBOGHHE aTMOC(EepHOro aszora OTMEYEHO
JIroniepusl cuneit copra Canauto u gocturano 89,2%.
VY ocrajgbpHBIX 00pa3ioB (QuKcanus a3oTa Obuia B
npenaenax ot 83,7 no 88%.

Taoauna 1

@urcanus aTMOCc(PEPHOro a30Ta paCTEeHHSIMH JIIOLEPHbI, HHOKYJINPOBAHHOI PH300HATBHBIMHU 0AKTEPHSIMH.

Bapuant Konngectso Cyxas benox YcBoeHo a30Ta, Mr
KITyOCHBKOB, macca pacTUTeTFHON BCero BT %
IIT. pacTeHwui, macchl, % armocheps
r oro

Jlroriepua cunsist copt Canauto 16 28,9 3,48 1005,7 897,5 89,2
JlrouepHa cunss, copt Pagyra 18 25,2 3,58 902,2 794,0 88,0
JlrouepHa wu3MeHuYUBas, COPT 9 20,6 3,31 681,8 573,6 84,1
Hanéxunas
JlrouepHa wu3MeHuYUBas, COPT 22 18,5 3,58 662,3 554,1 83,7
Kapabanbikckas pagyra
JKurHax 4.6 2,35 108,1
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Baxxubim (haxTopoMm npu AKTUBHOM B rnoceBax JIIOLIEPHBI HU3MEHYUBOMN
a30T(UKCHPYIOIIEH JIESITENBHOCTH JIFOIIEPHBI Kapababikckas pagyra comepx’aHue a30Ta HUTPAaToOB
ABJISIETCS ~ cozlepaHHMe Oellka B pacTeHUsX. B IMOYBE COCTABJISUIO 2,28 MI/KI, YTO OTHOCUTCS K
Hakorulenne  Oeilka B pacTUTENbHOW — Macce HU3KOI obOecmeyeHHocTH 1o rpaganuun  O.B.

JIIOLIEPHBI, ONpEJesUId TOJBKO B oOpasuax, TIie
ObU10 OTMEYEHO (POPMHUPOBAHUE KIIyOCHBHKOB.

PesynbraTh OMOXUMHUYECKOU OLICHKH
MOKa3aJM, 4YTO HAKOIUICHWE a30Ta Yy YeThIpex
BBIJICJICHHBIX 00PAa3II0B JIFOLIEPHBL, CHOPMHUPOBABIICH
Ha KOPHAX KITyOCHBKH, B PACTHTEILHOW Macce OBLIO
B IIpeleNax OIHOTO MOpsaKa U BaphupoBajo oT 3,31
10 3,58 %.

Poct u pasBurue pacreHudl HepazpbIBHO
CBSI3aHBI C IOCTOSIHHBIM IOTPEOJICHHEM 3JEMEHTOB
nuTaHus. B 3aBUCMMOCTH  OT  OHMOJIOTMYECKHX
0COOCHHOCTEW CEJIbCKOXO3SICTBEHHBIX KYJIBTYp |
X TMPOAYKTHBHOCTH, IMOYBEHHOI'O IUIOAOpPOAHA U
YPOBHSI IPUMEHEHUs yI0OpeHUH, KIMMAaTHYECKUX U
IOTOHBIX yCJ'IOBI/Iﬁ HOTpe6HeHI/Ie IIUTATCIIbHBIX
BEIICCTB PACTCHUSAMHM Ha (OPMHUPOBAHUE YpOXKas

MOXET BapbHUpOBATh B JOBOJIBHO IMUPOKOM
JAHara3oHe.
Pa3Mep HCIIOJIb30BaHUA a30Ta ITOYBBI

pacTeHUsIMH 3aBHCUT OT COAEPKaHUS B HEH Tymyca 1
MHTEHCUBHOCTHU €r0 MHHEpAIN3allH, OTpeIeNIeMOi
HIMPOKMM CIIEKTPOM BHEIHHX (hakTopoB. bosbiias
yacTh aszora mouBel (97-99%) cocpemoToveHa
opraHndeckoi popMe, B OCHOBHOM B I'yMycCe U Tesax
MUKPOOPIaHU3MOB U HEJNOCTyIHa Uil pacTeHuid. 1lo
Mepe MHHEpaIM3allud TyMyca M pPacTUTEIbHBIX

OCTaTKOB OpFaHI/I‘ICCKI/Iﬁ a3oT nepexoauT B
JAOCTYIIHBIC JUIA paCTeHI/Iﬁ MUHCPpaAJIbHBIC
COCINMHECHMUA.

[TpoBeneHHbIEe arpoXUMHYECKHE HCCIEIOBaHUS
MOKAa3aJI1, YTO COJIepKaHKUE a30Ta HUTPATOB B ITOYBE
noJi noceBamu paziauuHbix coptoB v CI'TI monepHsl
B IIEpHOJI 1IBETEHHUsS] KoJiebajoch B cpeiHeM ot 1,72
10 6,55 Mr/kr.

CrnoOnukoBoii (Tabm. 2).

[TouBenHble mPoOOBI, OTOOpaHHBIE B IOCEBAax
JIIOLIEPHBI M3MEHYMBOW W CHHEH, pa3fesulich Ha
JIBE TPYNIBI IO OOECIICUCHHOCTH II0YB a30TOM
HUTPAaTOB — HH3KOW W cpemHed  (Tpamarus
Cno6nuxoBoit O.B.). Bricokoe comepxaHne azora
HUTPATOB B cpenHell rpymnme obecnedeHHOCTH 6,53
1 6,55 MI/Kr OTMEUYeHO B 00pa3Iax JIOLEpHBI COpTa
Jlazypuoit u obpasma JI-1316. Huzkoe comeprkaHue
a3oTa HUTPATOB B MOYBE OTME4YeHO B oOpasmax JI-
1331, JI-1333, JI-1334 (1,74, 1,94, 1,94 wr/xr
COOTBETCTBEHHO). OcranbHbIe o0pasipl,
OTHOCSIIHMECS K HHM3KOH 00eCne4eHHOCTH, HMEIOT
cpennee comepxanue 3,20 mr/kr (JI-1330, JI-1332,
JI-1336, JI-1326, JI-1318, JI-1323, JI-1324, JI-1341).
[TouBeHHbIE TPOOBI, HAKOMHMBIIME OOJIBIIE a30Ta
HUTPATOB CO CpemHUM conxepkanmeM 4,81 Mr/kr,
OTHOCSTCS K cpeqHel rpynne no rpaganuu. K HuM
otHOcsATCs o6pa3msl JI-1321, JI-1317, JI-1319.

®ocdop, Kak 1 a30T, HTPAET B )KU3HU PACTCHUH

Ba)XHOE 3HAUCHHWE, ITOCKOJIBKY MPUHAMAET
HETOCPECTBEHHOE y4dacTue BO BCEX
OMOXUMHYECKHX  IpoLeccax  O0O0YCIOBIMBAIOIIMX

poct u passuthe pactenuil. K Hemoctatky ¢ocdopa
0COOEHHO YyBCTBUTEJBHBI pacTeHUs B nepsbie 10-15
nHeit mocne BcxomoB. Conepkanue (ocdopa mof
ITOCEBaMU PA3JIINIHBIX COPTOB U CI0KHO-THOPHUIHBIX
MOMYJANAN  JIIONEPHBl B TEPHOJ [[BETCHUS
HAaXOAWJIOCh OT OYeHb HHU3KOro 3,8 MI/KT, [0
MOBBIIIEHHOTO 394 MI/KT no IIKaJie
00eCIIeYeHHOCTH TI0YB, BKITIOYAst U HU3KOE U CpeIHEe
CoJIepXKaHue.

Ta6auna 2
Conep:xaHue 31eMEeHTOB MUTAHUS B MOYBE MO/ MOCEBAMH Pa3JIMYHBIX COPTOB
u CI'TI 1rouepHbI B IepHOJ LBETEHUsI
Bapuast N-NO3, P,0s,
MI/KT MI/KT
Jloyepna usmenuugas

JlazypHas (St.) 6,53 11,8
JI-1316 6,55 27,2

J1-1327 3,16 5,4
JI-1330 2,87 14,1
JI-1331 1,72 28,8
J1-1332 2,17 23,4
JI-1333 1,94 17,7

JI-1336 3,73 9,7
JI-1321, copt Hagexxnas 5,49 34,8
JI-1326, copt CemupedeHckasi MecTHas 3,96 34,4
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JI-1329 2,26 16,3
Kapab6asnbikckas pamyra (St) 2,28 28,4
J1-1334 1,94 18,9
JI-1317, copt KapabamnbIkckas KeMIyKHHA 4,23 39,4
Jloyepua cunsas
JI-1318 Conanto 3,80 22,4
JI-1319 Panyra 472 15,9
JI-1323 Tlnaner 2,71 3,8
JI-1324 Kescana 3,98 10,3
JI-1341 Vpanbckas cuHss 3,32 19,6

B mouBennbix oOpazmax JI-1317, JI-1321, JI-
1326 ~ nHabnronanach  TEHACHUUS  yBEJIWYCHHS
tdocdopa, xoropas cocrapisina 39,4, 34,8, 34,4 mr/xr
COOTBETCTBEHHO. 3aMETHOE CHIDKeHue (ocdopa B
MOYBE MPOUCXOAWIO y obpasmos JI-1323, JI-1336, JI-
1327 wu cocraBnsno B cpeanem 6,3  mr/kr. Ha
OCTaNBHBIX  OOpasmax  copepkanme  (ocdopa
HAaXOIWJIOCh Ha CPEAHEM YPOBHE COIJIACHO ILIKAJIbI

obecrieyeHHOCTH, W OBIJIO B mpexpenax ot 15,9 mo
28,8 MI/KT. Wnrencndukanus mpoliecca
CUMOMOTHYECKON a30T(HHKCAIMHN Y JIIOLEPHBI BIUSET
U Ha MpPOAYKTUBHOCTH KyJbTyphl. IIpoBeneHHbIe
HCCIICIOBAHMsl MOKa3ald, YTO MpPU HHOKYJISLUH
CeMsiH JIIOLIEPHBI M JIOHHHMKA OTMeYajach MpuOaBka
ypokasl CyXOro BELIECTBA M CEMSH B CPaBHCHHUE C
KOoHTpoJeM (Tabim.3).

Taoauna 3
Ypo:kaiiHOCTDh CYXOro BeleCTBA H CeMSIH Pa3INYHbIX COPTOB JIIOLEPHBI
Bapuantsl YpoxkaiiHOCTB, 11/Ta
CyXOro mpubaBka | ceMsH | mpuOaBKa
BEILECTBA

JlroniepHa cunss copt, Canauto (6e3 HHOKYIISIINN) 62,4 1,9
Jlroriepua CHUHSIS, copT Canauto (MHOKYJISIIHS 67,4 +5 2,1 +0,1
pu300HaTEHBIMHU OaKTEPUSIMH)
JlrouiepHa cunss, copt Pagyra (6e3 HHOKYIISIITNN) 67,9 2,0
JlroniepHa cusstst, copt Pagyra (MHOKYIAINS pU300HATEHBIMU 72,7 +4.,8 2,1 +0,1
OaKTepusIMN)
Jlroniepra m3meHunBas, copt Hanéxnas (0e3 HHOKYIISAINN) 66,4 2,1
Jroneppa  w3MmeHumBast, copT HanéxHas (MHOKYISAIUSL 70,4 +4 2,2 +0,1
PpU300HATEHBIMEU OAKTEPUSMH )
Jlroniepua m3menunBas, copt Kapabanmsikckast pamyra 63,8 2,2
(Oe3 MHOKYIISTIIH)
Jronepaa  w3MeHumBas, copt Kapabambsikckas pamgyra 70,2 +6,4 2,4 +0,2
(MHOKYTAIHS pU300HaTbHEIMH OaKTEPHSIMH)

B unenoM, ypoxallHOCTB CyXOro BelLECTBa Kax BugHO w3 Tabmuuel 3 Hambombias

JIOLIEPHBl HAa BCEX BapuaHTax C WHOKYJSIHKEH
konebanach B cpemHeM oT 54,6 mo 68,4 m/ra, Ha
koHTpose oT 50,4 1o 62,5 m/ra. YpokalHOCTb CeMsH
JIOIIEPHBI C MHOKYJISIMEN BapbupoBana ot 1,8 1o 2,3
1/ra, 6e3 uHOKy MK oT 1,6 1o 2,1 11/ra.

B uvacTtHOCTH, cpeau usydaemsix coproB u CI'TI
JIOLIEPHBI 110 YPOXXaWHOCTH CyXOro BEILIeCTBa U
CEMSH BBIIENWIHCE 4 00pasna (Tadi. 2).

npubaBka (+6,3 1/Ta) M0 ypoxarm CyXOro BelecTBa
Cpely TPeCTaBICHHBIX 00Pa3IoB OblIa Y JIIOIIEPHBI
u3MeH4nBoii  copra  Kapabanbikckas — pajyra,
WHOKYJIHPOBAaHHON pH300MaNBHBIMU OaKTEepHsAMH H
cocraBmsia 70,2 1w/ra. Hammenpmas (+4 1m/ra) y
JFOLIEPHBI N3MEHYHUBOM, copra Hanéxnas
(MHOKYJISIMS pU300MAIBHBIMU OaKTEPUSIMH).
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3AK/IIOYEHUE

Takum oOpa3oM, B pe3ynbTaTe UACHTH(GHUKAINN
20 mTaMMOB OaKTepHii, BBIICIIEHHBIX U3 KIIyOSHHKOB
JIOLIEPHBI MeTonoM aHanm3a Qparmenta 16SrRNA
reHa, ObUIa MOJyYeHa MOJIEKYJISIPHO-OMOJIOTHYecKas
XapaKTepUCTHKA ITaMMa.

IIpu ouenke a3zoTdukcUpyoUmeld aKTHBHOCTH
METOJIOM CpaBHEHHS ¢ He 0000BOH KyJIbTYpOil, ObLIO
YCTaHOBIICHO, YTO  MAaKCHMAalIbHOE  YCBOCHHE
aTMoc(epHOro aszoTa OBUIO OTMEYeHO y oOpasma
monepHsl cuHed JI-1318  wm moctmramo 89,2%. ¥V
OCTaNBHBIX 00pa3moB (UKcaIys a30Ta BapbHpOBaa
B mpenenax ot 83,7 mo 88%.

B pe3ynbTare HCCIEeI0BaHUI 05110
YCTaHOBIICHO, YTO COZAEp)KaHWE a30Ta HUTPATOB B
MOYBE IMOJ MoceBaMHU paziuyHbix coproB u CI'TI
JIOLEPHBl B TEpUOJ  LBETEHHS Kojiebaloch B
cpenem ot 1,72 no 6,55 Mr/kr, U B IIeJIOM, BCE
oopasupel mo rpagaiuu O.B. CnoOHHKOBON MOXKHO
65110 OTHECTH K  HHU3KOM M CpeiHeH
obecrieueHHOCTH.  BBICOKOE  comepkaHue a30Ta
HUTPATOB B CpemHel rpymnme odecredeHHOCTH (6,53
n 6,55 MI/KT TOYBBI) OTMEYAIOCh B IIOCEBaxX
moniepHsl  copta JlazypHoir u oOpasma JI-1316.
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Huzkoe comepxaHme a3oTa HHTPATOB B TIOYBE
OTMeYeHO B moceBax oOpasmon JI-1331, JI-1333, JI-
1334 (1,74, 1,94, 1,94 Mr/kr COOTBETCTBEHHO).
OcranbHble 00pa3ipl, OTHOCAIIMECS K HHU3KOH
00ECIIEYCHHOCTH, UMENIN cpenHee coaepxanue 3,20
MI/KT.

3ameTHOe CcHMXKeHHE (ochopa B TOYBE TOA
moceBaMu pa3nuyHbIX copToB W CITI monepHBI
Habmoxanoce y obpasmos JI-1323, JI-1336, JI-1327
1 COCTaBILIO B cpeaneM 6,3 wr/kr. Ha octambHBIX
oOpasmax cozxepxanue ¢ochopa HAXOTUIOCH Ha
CpeIHEM YPOBHE COTJIACHO IIKAJBl 00ECIIEYeHHOCTH,
u ObuT0 B TIpeaenax ot 15,9 mo 28,8 mr/kr.

WHOKyNsIust CeMsIH JIFOLIEPHBI pU300HATbHBIMU
OakTepusiMU, B OOJNBIICH CTCIICHU OKa3aia BIIUSHHC
HAa YPOXKAWHOCTh CYXOT'O BEIIECTBA, HEXKEIU CEMSH.
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HOHyJ’IﬂL{Hﬁ J'IIOL[CpHI:I, cne,uyeT BBIACJIIUTH o6pa3ub1,
MHOKYJIMPOBAHHBIE PH300MANIBHBIMH  OaKTEpPHIMHU,
KOTOpBIE Jad MpHUOaBKy ypokasi CyX0oH MacChl — 3TO
moriepHa cuHAA oOpasen JI-1318 wm JI-1319 u
JroriepHa n3MeHunBas oopasert JI-1321 u JI-1316.
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AHAJIMTUYECKHUE MOJIEJIA TYPBYJEHTHOI'O TEYEHMSI )KUJIKOCTH B KPYI'JIOM TPYBE

Annomayus. B cmamee paccmampueaemcs xapakmep meueHus JCUOKocmu (600bl) HA YUIUHOPUUECKOM
yuacmke Kpyenou mpyowl. Ilpeocmasienvl opmyasl 015 paciema napamempos 8UXpesozo medeHus HCUOKOCmu Ha

ocroganuu K- moodenu mypoynenmuocmu.

Knrouesvie cnosa:. mypoynenmmnoe meuenue, popmyna, K- modens, cocmasnaowas, mpy6a, s#cuokocme.

BBEJIEHUE

TypOyneHTHOE  TeueHHE  XapaKTepH3yeTcs
WHTEHCUBHBIM  II€pPEMEIIMBAHUEM  XKHUJIKOCTH C
U3MEHEHUEM BEJIIMYMH CKOPOCTEH M JaBIICHUM.
Onmcanue mporecca TypOyJEHTHOTO — TCUCHHS
JKUJKOCTH ~ MOXHO  TNPEACTaBUTh  Pa3IMIHBIMH
MOJIETISIMH, KOTOpBIE OTIMYAIOTCS MEXIy COoO0oMH
CJIOHOCTBIO M TOYHOCTBIO peweHus [1]. Pasznuuaror
MOJIETH  TYpOYJICHTHOCTH HYJICBOTO  ypaBHEHHSA
(Mozenp BUXpEBOW BSI3KOCTH BO BHYTPEHHHX CIIOSIX
xugkoctw;  Monens  Cebecm-Cmurta;  MOJEnb
Bonnyuna-Jlomakca; Moznenbs TypOyNEHTHBIX CTpPYH;
Mojens byccunecka), ¢ OIHUM ypaBHEHHEM (MOJENb
Cranapra-Annmapaca), ¢ nByms ypasHeHusmu (K-¢
MOJIEIN — CTaHAapTHas, HHU3KOpEIHONBICOBasS H
HemHelHas; K- Monenu; Moaens Menrepa; Moielb
RNG) wu rubpuaneie Mojenun TypOyIeHTHOCTH
RANS/LES.  Mogaenun  HyJIeBOro  ypaBHEHHS
SBJISIFOTCSI HanOoJIee MPOCTHIME MOZEISIMH, KOTOPBIE
JIAlOT  SBHBIC anreOpanyecKue BBIPAKEHUS IS
TypOyJIeHTHOH Bs3KocTH. [WMOpumHBIE MOJENnH
TypOynentHocth  RANS/LES  mpencrasistorcs
OCPEIHEHHBIMH 10 PelHonbacy ypaBHEHHSIMH
HaBbe-Ctokca [2] B yCHOBHSX MOJEIHPOBAHUS
KPYITHBIX BUXpeil. Monenn TypOyJIeHTHOCTH C IByMS

ypaBHEHHSIMH B TIOJIHOM OO0BEME OIHCHIBAIOT
XapakTep TypOYyJEHTHOTO TEYEHHs >KUIKOCTH IpH
cpeiHMX o00beMax MoJenupoBaHus. PaccMoTpum
OIHY W3 Mojened TypOylIeHTHOCTH C JByMs
ypaBHEHHSMHU M JAIUM MaTeMaTH4YeCKOe OIHCAHUE
npolecca TeueHHs )KUAKOCTH B KPYTJIOH Tpyoe.

KommbrorepHoe  MopenupoBaHHe — Iporecca
TypOYJIEHTHOTO TEUeHHs BOJBI B KpYIJIOH TpyOe
peamm3oBeiBaioch B moxyine CFD mporpammHOro
kommmrekca COMSOL  Multiphysics 5.1 [3, 4].
TeepnorensHass oObeMHass Monenb (parmeHTa
KpYTJIoi TpyOBl UMIIOPTHPOBAIACH U3 MPOTPAMMHOM
cpenbl SolidWorks MOCPEICTBOM MOYJISI
LiveLink™ for SOLIDWORKS®. BuyrpeHnHuii
JUaMeTp MOJENH CTaJbHON TpyOBl mpuHUMaics 14
MM, JiuHa — 30 MM.

Bo Bkmamke «®Pusnka» OBUIH yCTaHOBJIEHBI
rapameTpsl  JJAMUHAPHOTO TEYEHHS BOABI IIPH
temrnieparype 1 293.14 K (ogHO(dasHbIil mMOTOK).
Juckperu3anust MoTOKa >KUAKOCTH IPUHUMAJIACH 110
ymosqanuto  P1+P1  (nuHeiiHBIe 37€MEHTH U
KOMITOHEHTBI TOJISI IaBJICHUH).

MopenupoBanue  TypOyJICHTHOTO  TEYEHUS
OCYLIECTBJISIJIOCH  METOAOM  ypaBHeHMi  Hasbe-
Crokca, ocpemnuéuubix 1o Peiinonpacy (RANS).
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JaHHBIA MeTOA  UCHOJB3YETCSl Ui ONUCAHUS 5.2 cooTBeTCTBEHHO. [IOpUCTOCTh € AN MPUHATOM

TypOyJIEHTHBIX TEUCHHI JKHAKOCTH, NHPH 3aMEHE
CIly4aliHO HW3MCEHSIOIUXCS XapaKTEPUCTHK ITOTOKA

CyMMaMu OCpeZ[HéHHBIX u MyJIbCAlITMOHHBIX
COCTaBJIAIOLIUX.

Pacuer IMPpOU3BOAUIICA 1o k-¢ MOACIN
TYp 6yﬂeHTHOCTI/I JJIA HCCXKUMACMOI'O II0OTOKa

xugkocti [5]. k- Momenb OTHOCHTCS K Kilaccy
muddepeHInaTbHEIX MoJeNnell TypOyJIeHTHOCTH C
IBYMS YypaBHEHMAMH [UISl OIMCAHHUA CABUTOBOH
HEC)KUMaeMOH TypOyJICHTHOCTH.

[Tapamerp criaaxuBaHUS ow M 3aKOH CTEHKH

JKUAKOCTU YCTaHOBJIEHA BenuuuHoW 1. JlaBneHue
BOJBI B KPYTJI0H TpyOe MpUHUMAIOCH BEUIHHOH 50
k[la npu  koddppuumeHTe  HU30TEPMHUYECKOI
ckumaemoctu [6] pr paBHom O 1/Tla. TIlonme
CKOPOCTEH TeUeHHsI )KUJIKOCTH PACKJIabIBacTCs Ha 3
cocTaBifomye (M0 KOOPIWHATHBIM ocsMm). Jlis
COCTaBJIAIONIMX TIIOJISl CKOPOCTEH TEYEHUsl BOJBI
OBUTH YCTaHOBJICHBI CJICAYIONINE 3HAUCHHS: 1I0 OCH X
=0 wm/c, mo ocu Yy =0 M/c u 10 ocu Z = 3 m/c.
[MapameTpsr pa3z0menuss Mmonenu Qparmenra
Kpyrioil TpyOBl Ha KOHEYHBIE JJeMEHTH [7]

Tpyost B (mnsa  rThmamkmx  TpyO) 3amaBaiuch MIpeCTaBICHEI B Ta0M. 1.
YHHBEpPCAIbHBIMU MOCTOSIHHBIMHU BenmuuHamu 0.2 u
Taoauna 1
CraTrucTnka u pa3Mephbl CeTKH.
HaumenoBanue Beanunna
MuHIMaNbHOE Ka9eCTBO AIEMEHTA 0.02121
CpenHee KauecTBO dJIeMEHTa 0.5031
TeTpasapanbHBIE 2IIEMEHTHI 458917
ITpu3MaTuyeckue 3JeMeHTHI 224760
TpeyroabpHbIe TEMEHTHI 44952
I"paHUYHBIE AJIEMEHTEI 780
Bepmmast 8
MaxkcuManbHBIH pa3Mep dIIeMEeHTa 0.954
MuHIMaIbHEIA pa3Mep dJIeMeHTa 0.18
Koa¢hdunmeHT KpUBU3HBI 0.5
MUHUMAJIEHOE KOJIMYECTBO DJIEMCHTOB 10 CaMOi KOPOTKOH TpaHuIle 0.8
MakcuManbHbli TEMII pOCTa JIEMEHTA 1.13
3anuieM ypaBHEHHE KOJIMYECTBA JIBHXKCHHUS BSI3KOW  JTUCCUNALMM  KHHETHYECKOW  JHEpPruu

JUIi  HEC)KMMAaeMoro IIOTOKa  JKHUAKOCTH  TIpH
HE3HAUNTEITFHOM H3MEHEHHWH BEJIMYMHBI IIJIOTHOCTH
u Temnepatypsl (1)

pu-v)-u =V~[— P+ (g + 4 )(Vu +(vu) )]+ F, (1)

IJie p — IIOTHOCTh, KI/M®; U — T0JIe CKOPOCTeEi, M/c;
V — omeparop ['amunbToHa; p — nasnenwue, Ila; | —
€IMHUYHBIA TEH30p; } — ANHAMHUUYECKas BI3KOCTh, [1a
* C; it— TypOyJIeHTHasl AMHAMHUYEcKast BSI3KOCTb, I1a -
¢; Vu — rpammeHt U, M/c; T — abcomoTHas
temnepatypa, K; F — oobemuas cuna, H/m3,

TypOyneHTHass IUHaMHUYECKass BSI3KOCTb it
onpezensercs o hopmyne (2)

kZ
ﬂt:p'clu?l (2)

rie C, — mapamerp K-¢ Mozmenum TypOyIeHTHOCTH
(konucranta) [8], C, = 0.09; k —xunernueckas
sHeprus TypOyneHTHoCTH, MZ/c? & CKOPOCTh

TypOynenTHocTH, M%/cS,
[Ipu 5TOM TOJKHO BBITIOTHATHCS ycioBue (3)

pV~(u)=0 @)

Just k-¢ momenmu TypOyJIEHTHOCTH 3allHIIeM

ypaBHeHue (mepBoe) OamaHca — KUHETHYECKOM
sHepruu TypOyientHoctn (4). K — 3T0 3Heprus
COOTBETCTBYIOIIAs]  ITyJIbCAI[MOHHBIM  CKOPOCTSIM
TypOYJ€HTHOTO  JABW)KEHHMA B  JKHIKOCTH |

OTHECCHHAsA K €€ MacCcCe.

p(u-V)-k=V-H,u+iJVk}+ P, —pe, (4)

Oy

rae ox — mapamerp K-¢ Mopenn TypOyJIeHTHOCTH
(xoucTanTa), ok = 1.0; Vk — rpagment K, m%/c?; Py —
reHepanys KUHETUYeCKOH YHEPTHH TYpOyIeHTHOCTH,
Br/m3.
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I'enepanus KUHETUYECKOM SHEpruu
TypOynenTHOCTH Py ompenensercs o ¢popmyie (5)

P = 14, [Vu : (Vu +(Vu)’ )] (5)
rge . —  OHepaTop  «OTHOIIEHHE  MEXIy
rpaIueHTaMW». 3aluIieM ypaBHEHHE (BTOpOe)
OanaHca CKOPOCTH BS3KOU JUCCHIIALIN

KAHETHYEeCKOH 3Heprum TypOymeHTHOCTH (6). € —
CKOpOCTh, ¢ KOTOpoil K mpeBpaimaercs B Teruio
BCIIEICTBHE BSI3KOTO TPECHHS.

2

plu ‘V)'EZV'H/J‘F&}V{I‘FC&E& _ngpE , (6)
05

rae o, — mapaMerp K-¢ Mopmenu TypOyJICHTHOCTH
(koHcranra), o, = 1.3; Ve — rpaauent &, M%/c% Cyq —
napameTp K-& Mozenun TypOyneHTHOCTH (KOHCTaHTa),
Ca = 144; Cp, - mapamerp k- wMogenu
TypOymenTHOCTH  (KOHCTaHTa), Cpo = 1.92.
I'paHu4HBIC YCNOBHUSA Ul CTEHKH KPYIIoil TpyOBI
npezncTaBieHsl B popmynax (7), (8) u (9)

u-n=0, (7

rme N — HOpMainb K TpaHWIEe (BEKTOp Bceraa
HampaBJieH BHYTPh pacueTHoi obnactu). KuakocTb
CKOJIB3UT II0 BHYTPEHHEH CTEHKE KpPYIJIOH TpYObI.
CKkopoCTh TEUYEHHsI BOABI y CTEHKH TPYyObl paBHa
HYIIIO.

Vk-n=0 (8)

T u
[(,u+,ut)<Vu+(Vu) )]-n:—p—iu[ang,, 9)
S
rae U, — JuHaMuuYecKkast (CIBUTOBasi) CKOPOCTh, M/C;
S) — paccTosHHME OT BHYTPEHHEH HOBEPXHOCTH
KpYIJIOH TPpyOBI 7O I'paHHUIBI TEUYCHHS >KUAKOCTH C
YUYE€TOM BA3BKOCTH, MM, Utang, — TaHI'CHIIMaJIbHaA
CKOPOCTB, M/C.
Utang. oTipezenseTcs 1o ¢gopmyse (10)

Uggng, =U—(u-n)-n (10)
Jlnst  pasBHTBIX  TypOYIEHTHBIX  IOTOKOB
CKOPOCTh  BSI3KOM  JICCHIALAM  KMHETHYECKON

9HEPrHd TYpOYJNCHTHOCTH & ONpPEACNACTCS MO
¢dopmyne (11)

C,k? 1)
cE=p ol
kO

roe Ky — mapamerp k-¢ Momenmu TypOyJeHTHOCTH
(koHcranra), ky = 0.41.

Bemmurba =~ aGCONMIOTHOTO — OaBJICHUS  Pabs.
XKHUJKOCTH onpeaensercs no gpopmyse (12)

Paps. = P+ Pret.» (12)

TJIE Pref. — CTAHIAPTHOE aTMOC(HEPHOE JaBIEHUE, Pref
=101.325 kIla.

VropsajioueHHas ~ KMHETHYECKas  SHEprus
TypOY/NEHTHOCTM MOTOKA JKUAKOCTH Kreg (M%/c?)
paBHA MaKCHMaJIbHOMY 3HAYCHHIO JIBYX apI'yMEHTOB.

Kreg. =max(k 0) (13)

VHopsano4eHHas CKOPOCTh BA3KOH JUCCUNALMH
KHUHETMYECKOH SHEpPruM TypOYJIEHTHOCTH IIOTOKA
KHUIKOCTH &reg.  (M?/c’) paBHAa MakCUMAaJbHOMY
3HAYEHHIO JBYX apTyMEHTOB.

E1eg. =Max(e0) (14)

[penensHast miuHA CMEIIUBAHHUSA Lmixlim, (M)
KHUJIKOCTH Ha I[WIMHAPUYIECKOM Y4YacTKe KpPYyIJoi
TpyOBI TIPU TypOYJICHTHOM PEKHUME OIPEILIIASTCS 110

dbopmyse (15)

Livixtim. =2 Lyet s (15)

rae Lyer, — 6a3oBast jinHa,
Lrer. = 0.008999999999999994 M.

ITo dopmynam (16) u (17) HaxXomAT pacyeTHBIC
KHHETHYECKYI0 DHEprur0  TypOyJIeHTHOCTH  Keal.
(M?/c?) " CKOpPOCTh BA3KOM JTUCCUTIAIIAN
KUHETHYECKOH SHEPTUU TypOYIEHTHOCTH &cal, (M?/CE).

2
100
I(cal.:|: £ :| (16)
p'Lmiinm.
10-C, -Vk?®
gcal.:#—\/_ (17)
I-mixlim.

k-ypasuenue, nuuelnbli kodduiment Cy (kr/(m® -
¢)) OyZeT paBeH NMPOU3BEJCHUIO JIBYX MEPEMEHHBIX p
u p (18). IlnotHocts Bomel B Qopmyire —
OTpHULATEJILHOE 3HAYCHHE.

Cx=—P (18)

TJIe yt — BCIOMOraTelbHas rnepeMenHas, (1/c).
Cocraisifoliie  CKOpOCTH — aedopManuu S
MIpEJCTaBIICHbI B CUCTeMe ypaBHeHHH (19)
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Syx = UX
S, =0.5(vx+uy)
S, = 0.5(wx +uz)
S,y =0.5(uy+Vx)
Sy =Vy ' (19)

rae S — ckopocTh medopmanmu, 1/c; XX, YX, zX, XY, Y,
Zy, Xz, yZ, 77 — cocrasustomnue; U, V, W — MpOeKIUH
BEKTOpa CKOPOCTH COOTBETCTBEHHO Ha OCH X, ), Z.

AbGcomroTHas ckopocTh Aedopmarun Saps. (1/¢)
ompenensercs mo Gopmye (20)

Savs = (S0 (8 F +(5  +(8,0F +(8,, F (8, F +(5,F +(5,, F (5.

HcrouHuk neicTBUST KUHETHUYECKON SHEpruu
TypOynentHoctu Ks (1/c?) u ckopocts casura e (1/c)

(20)

JBIKYLIAXCSL CIIOEB JKHUIKOCTH B KPYIJIOW TpyOe
ompenerstores mo popmynam (21) u (22)

kg =2-(ux)? +uy(uy +vx)+uz(uz+wx)+vx(uy +vx)+2-(vy)* +vz(vz+wy)+wx(uz+wx)+wy(vz+wy)+2-(wz)*  (21)
e= \/0.5(4-(ux)2 +2-(uy+vx)? +2-(uz+wx)? +4-(vy)* +2-(vz+wy)* +4-(wz)* )+ eps (22)
Nuseprennms [9] div u (1/c) paBHa cymme 0= ‘/m (26)

nojiedl  ckopocted  TypOYJNEHTHOIO  TEYEHUs
KUJIKOCTHU I[eﬁCTByIOHIHX 0 KOOPAUHATHBIM OCAM

(23)

div u=ux+vy+wz (23)

Benuuuna ckopocti notoka xuakocta U (m/c)
B TYpOYJICHTHOM peXUMe OIpeesseTcs no popmyie
(24). ITpn TypOyJIeHTHOM JIBUKECHUU
(HEeyCTaHOBUBIIEMCSI) KHMJIKOCTH C  3aJlaHHBIMH
TPaHUYHBIMU YCIIOBHSIMH, BEIHYUHBI OCPEIHEHHBIX
CKOpOCTEH MEHSIOTCS BO BPEMCHH.

U=vu?+v?+w? (24)
CocTaBisiolmye  BUXPEBOTO  IOJSL  IOTOKA

xkunkoctn 2 (1/c) [10] B TypOyJIeHTHOM pexuMe
NpPE/ICTaBICHbl B CHUCTEME, COCTOSIIEeH M3 Tpex
ypaBHeHHH (25)

0, =wy-vz
0, =-wx+uz, (25)
0, =vX—-uy

rae £2,,€,,02, — COCTaBJIOIIKE BUXPEBOTO IMOJS

IOTOKa (2.
Bennuuna 2 pasHa

BennunHa KMHEMaTHYecKOiH BA3KOCTH v (M%/c)
KHJKOCTH paBHa OTHOIICHHIO 4 K p. Bs3kocTh

XapakTEpU3yeT CTENEHbL TEKY4YEeCTH BOABI |
NOABUXKXHOCTHU €€ YaCTHUII.
y=H 27)
P
BHSKOCTHOG HaHpH)KeHI/Ie — CHJ1a BA3KOCTH,

NPUXOJSIIAACS Ha €IUHMIYY IUIOATU HOBEPXHOCTH
pazzena IByx cioeB. COCTaBIAIOIINE BSI3KOCTHOTO
Hanpskenus o, (H/m?) naxoaarcs o popmynam (28)

O-qx =H '(2 *UX-Nyesp + (Uy+VX)~ nymesh +(IJZ+ WX)' r‘|zmesh)
Oy =H- ((VX+ Uy)‘ Nymesh +2 VY- Nymesh T (VZ +WY)' nzmesh) ) (28)

O’m =M ((WX+ UZ)- nxmesh +(Wy+VZ)- nymesh +2-wz- nzmesh)

T€  Nxmesh,  Nymesh, Nzmesh ~—  COCTABJISIOIINAE
HOPMAaJIbHOT'O BEKTOpPA.
COCTaBHﬂIOHII/Ie MOJIHOT'O  HAIIPSIKCHUS  Otot.

(H/m?) npejicTaBiieHbl B cucTeMe ypaBHeHHit (29)

Ototx = O px — P Nymesh
(29)

Ototy = Oy — P Nymesn s

Ototz = Oz — P Nymesh
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TOC Ototxs Ototy, Ototz COCTABJIISIOIINE IIOJIHOTO CoCTaBIISIOLNINE CKOPOCTH HaNPsLKCHUSA CIBHTA

HANPSDKEHUS Otot.. wd (ITa) cmoes

¢dopmymnam (30)

KUOAKOCTH  ONPEACIIAOTCA 110

Tygux = 2° M- UX

Tugyp = 1+ (vx-+uy)
Tudax = 1 - (WX +Uz)
Tugry = H- Uy +VX)
Ty =2-H°VY
Tygay = 1 (WY +V2)
Tuixe = - (UZ+Wx)
o=z wy)

(30)

TAC Tvdxx, Tvdyxs Tvdzxs Tvdxy, Tvdyys Tvdzy, Tvdxzy Tvdyzy Tvdzz —
COCTaBJIAIOINE CKOPOCTU HAIIPSAKCHUA CABUTA Tyd.

Tydzz = 2 - WZ

SHEPIMM BO BHYTpeHHIOW sHepruo) Q, (Br/md)
paccuuThIBaetcs o gpopmyse (31)

Bsaskoe paccesiHue U BA3KOCTHAs
muccunaims  (mpeoOpa3oBaHMe — KMHETHYECKOId
Q,) = Tygue “UXF Tyggy “UY + Ty ~UZ+Tyquy VX Tygyy VY + Tygy “VZF Ty - WXF Ty WY + Ty “WZH P+ Epg (31)
PasHOCTHBIE ypaBHEHUS M1 KHHETHYECKOW TypOyneHTHOCTH  &res.  (ITa/c?)  GyayT  UMeTh
SHeprud TypOysIeHTHOCTH Kres (BT/M®) M ckopoctu crenyrormmit Bux (32) u (33)
BSA3KOM  IUCCHNIALMHM  KHHETHYECKOH  SHEPrHU
U
Koo :—(wa—tj-(kxx Ky +Kpy )~C -k =P+ p-u-ky + povek, + pow-k, (32)
k
7
Eres. :_(#+O-_tJ.(€XX +8yy +gzz)_cdin_ &= Pg +p-u-&y +p'v"9y tp-W-&,, (33)
&
rae Cein — MuHelHb koddduuuent (xr/(m® - c)), Cain=-0C. ¥ (34)
ompenensercss 1o  Qopmyne (34). P, pasen P = max(Cgl Yo g K 10) (35)

MaKCHUMaJIbHOMY
apryMEHTOB.

S3HAUYCHUIO JBYX TIPUBCIACHHBIX

Pa3zHOCTHOE ypaBHEHHWE U TIONSL CKOPOCTEH
Ures. (H/M®) TypOyNEeHTHOro TeuyeHUs KUAKOCTH C
y4eToM JIeHCTBHS OOBEMHON CHIBI OyneT HMeTb
CIIETyIOIINNA BUJ

Upes, = pX+,0'U'UX+p-V-uy+p.W.uz_[

riie Fx — cocrapnstomas oobemHuoii cunbt (H/m3).
PasHocTHOE ypaBHEHHE A IOJS CKOPOCTEH
Vres. (H/M®) TypOylneHTHOro TedeHHs >KMAKOCTH C

a(2-ux) .\ auy+vx) . 8(uz+wx))i(lu+ut )-F,,

(36)

ox fo74

oy

YY4ETOM [eHCTBUS OOBEMHON CHIIBI
(31040 1102128:370i

OyneT uMeTh

Vies, = P U-VX+ py+p~v-vy+p.w.vz_(

rae Fy — cocranstomas 06beMHoit cutbl (H/mS).
PasHocTHOE ypaBHEHHE I TOJS CKOpPOCTEH
Wres, (H/M®) TypOyIeHTHOro TeueHHs >KHMAKOCTH C

avx+uy)  o2-vy) 6(v2+wy)].(ﬂ+ﬂt)_ F,,

@37)

OX oz

oy

y4eTOM JIeHCTBUSI OOBEMHOUN CHIIBI
CJIeAYIOIIHMI BU

OyneT wWMeTh
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Wpes = 0-U-WX+ 0-V-WY+ PZ+ 0-W-WZ— a(WXJFUZ)+ a(wy+vz)+8(2-wz) (u+p)-F,, (38)
: ox oy o
rae F, — coctaBnsiomas o6semuoit cusl (H/mS). Pres = p-divu (39)
PaSHOCTHoe3 YpaBHCHHC JUA  NaBJICHUA p’ef' Crnabas (opMa aHaNUTHYECKU BBIBOIAMTCS IUIS
KugkoeTH (Kr/(M™ - ¢)) GyneT MMeTb creAyromui MOJIENeH, BKIIOYAIOIINX  CIOXKHBIE TPAHHYHBIC
BHA YCIOBUSL € 3aBHCHMOCTSMH OT TEPEMEHHbIX,
cucTeMbl oTcueTa, Bpemenn. Crmabas ¢opma it K
OyIeT UMeTbh CJIe YOI BUA
My iz 4
—test(kx)-[,u+6—kj-kx—test(ky)~(y+0—£}ky—test(kz)-£y+a—;]-kz—p~(u-kx+v-ky+w~kz)-, @)
-test(k)+ P, -test(k)+C, -k -test(k)
roe — test chenwaneHBI  omeparop, CO3daeT Cnabas Gopma [uis € OyeT UMETh CICAYFOLIHI

TECTOBYIO (DYHKIUIO JUISl TIEPEMEHHOH.

BUJT

_ : Lo Jus e - : Ml —hfu- : e )
test(ex) (;H— O}J &y test(sy) (,u+ o;] &y test(ez) (y+ O-gj &, —p (u Ex V& +W sz) (41)
-test(s)+ P, -test(s)+ C y;, - & -test(e)

Cnabere  ¢opMBl 111 OOBEMHOW  CHUIBL,
JIEHCTBYIOIIEH HAa BHYTPEHHIOI TOBEPXHOCTH TPYOBI F, -test(u)+ F, -test(v)+ F, - test(w) (42)
U I TOoJeH CKOpocTel TypOyJIeHTHOTO TEUEHHS
JKUJIKOCTH, MpeACTaBiIcHbl Gopmynamu (42) u (43)
COOTBETCTBEHHO

_[6(u,x)‘u N a(u,y) v a(u’z)~WJ-test( )_(6(v,x) L av,y) s a(V’Z)'Wj'
oX oy oz OoX oy oz
- ow,x)  alwy)  a(w,z) “3)
test(v)—[ 2 u+ ay V4o 'Wj -test(w)

C nomouipto (GyHKIUIT (HOPMBI BBITOIHSIETCS
anMpOKCUMAIMsl TOJS  HEM3BECTHBIX  BEIHYMH.
Oyukius GopMbl s € OyaeT UMETh CIIeTyFOLIHi
BUJL

—£+8&y

(44)

Xoj pacuera BenuuuH U, P, K 1 ¢ npescrasien
CeTpPEeTHPOBAaHHBIMU MmIaraMu | u 2 (mepBas
cenpMast ureparun). Pemarens — PARDISO (Parallel
Direct Sparse Solver for Clusters), paboraer ¢
obmmmu cucteMamu AX = B 1 UCTIONB3yeT METOUKY
BOJIHEHHS IICHTPA, KOTOpas MPOBEPSET BEIHINHY
MTOTEHIIHATILHOTO LEeHTpa OTHOCHTEITFHO
ITOCTOSTHHOTO HEKOTOPOTO IOpOoTa, YTO II03BOJIIET
YUUTHIBATh OCOOBIC TOUKH M KOMIICHCHPOBATh HX.

Segregated solver
Number of degrees of freedom solved for: 1203246.

Segregated solver iteration 1.

Segregated Step 1

Nonsymmetric matrix found.

Scales for dependent variables:
Pressure (compl.p): 5e+004

Velocity field (compl.u): 6e+002
Orthonormal null-space function used.
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Iter SolEst Damping Stepsize #Res #Jac #Sol Linlt LinErr LinRes
1 0.072 05 0.072 2 1 1 1 5.2e-5 1
Segregated Step 2
Nonsymmetric matrix found.
Scales for dependent variables:
Turbulent dissipation rate (compl.ep): 3.2e-005
Turbulent kinetic energy (compl.k): 3.1e-005
Orthonormal null-space function used.
Iter SolEst ResEst Damping Stepsize #Res #Jac #Sol Linlt LinErr LinRes
1 1.7 2.3e+4 0.35 1.7 2 1 1 4 0.00065 1
2 2.8 2.4e+4 0.35 2.8 3 2 2 14 0.00089 0.00018
3 2 1.7e+6 0.35 2 4 3 3 26 0.00025 0.00015
Solution error estimates for segregated groups
0.036, 1.8

Residual error estimates for segregated groups
1.7e+004, 3.5e+004

Segregated solver iteration 7.

Segregated Step 1

Iter SolEst Damping Stepsize #Res #Jac #Sol Linlt
7

1 3.7
Segregated Step 2
Scales for dependent variables:

Turbulent dissipation rate (compl.ep): 51
Turbulent kinetic energy (compl.k): 0.034

0.5 3.7 14 7

Iter SolEst ResEst Damping Stepsize #Res #Jac #Sol

1 1.1 8.3e+3 0.35 1.1 26
2 084 1let4 0.35 084 27
3 058 1l.6et+4 0.35 0.58 28

Solution error estimates for segregated groups
1.9,0.73

Residual error estimates for segregated groups
2.8e+003, 2.4e+008

19
20
21

LinErr LinRes

111 0.00072 0.00031

Linlt  LinErr LinRes
19 133 0.00016 2e-7
20 136 0.00093 1.1e-6
21 139 0.00067 9.1e-7

3AKJIIOYEHHE

Mopgens mpomecca TypOYJIEHTHOTO TEUCHHUS
JKUJIKOCTH MOXHO IPEICTaBUTh B BHJE 3aKOHOB
U3MEHEHHUsI BEJIMYMHBI IO CKOPOCTEH MOTOKA Ha
paccMaTpuBaeMOH JUIMHE Kpyriiod TpyObl. 3TO
U3MEHEHUE COIIPOBOXKIAETCS yBEIIMUYEHUEM
3HAYeHHWH K W & B 3aBUCHMOCTH OT CBOWCTB
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Introduction

Up to the end of Middle Ages, Ganja was one of
the most resplendent and well-known scientific and
cultural centers of the East throwing down a
challenge to Europe from both the economic and
cultural point of view. Medieval historians called
Ganja the last greatest urban and frontier point
("Sarhad dar al-mulku™) in the North of the Moslem
world.

The carried archeological digs and historical
sources refer the history of Ganja to the VII century
B.C. Since the X-XI centuries A.D., the glory of
Ganja, the city outliving the period of its economic
and cultural development, flourishing and becoming
mighty, spread from Kiev Russia to India, China and
the whole East. The high-level organization of the
defence system of Ganja with 300 thousand people
of its population is a proof of rise of a level of its
development [1, 35].

Historical facts show that exactly in this area —
in Eastern Georgia, majority of the population
consisted of Azeri Turks. One of our most ancient
sources "Kitabi - Dada Gorgud" proves this fact.

At the same time, Tiflis Moslem Emirate kept
close relations with the State of the Shaddadis
existed in Azerbaijan at that time.

Being a Turkish-Islamic Union, the State of the
Shaddadis (an ancient Azeri state) including the

Doi: &Gos¥ef http://dx.doi.org/10.15863/TAS.2016.09.41.13

Seljugs (a Central Asian empire), prevented the
conquest of Western Azerbaijan lands by Georgia
and its protector — Byzantium for a long time [2].

In 1054, after conquering Azerbaijan, the
Seljugs feudalized both the State of the Ravvadis and
the State of the Shaddadis. Ganja also became a
vassal of the Seljugs. The well-known Ganja Gate
was prepared in the period when the State of the
Shaddadis was a vassal of the Seljugs.

Materials and Methods

Afterwards, as a result of the collapse of the
Caliphate, the Tiflis-Moslem Emirate became
independent. This emirate existed up to 1122, when
David IV (a Georgian tsar) put an end to it. In 1122,
after the collapse of the Tiflis-Moslem Emirate, the
present Western Georgia practically fell under the
government of David IV. After David IV, Demetri I,
who came to power, became a ruler of those lands
[4].

The most prosperous period of Ganja as a city is
the period of governing of the Shaddadis. In 1063, a
representative of the Shaddadis' dynasty — Shavur,
with a strategic goal built a stable fortress around the
city and mounted a two-door gate in it. On the
surface of one half of the gate there was an
inscription in Arabic written in Kufi handwriting:
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Picture 1 - The inscription on the surface of one half of the Ganja Gate,
which is kept in the Monastery of Gelaty near Kutaisi, the Republic of Georgia
Picture 2 - A schematic description of the inscription
e 2
acdl Lu[V) Wy A e St 1 3
(5) o o] il b Joadl o so\s -V 4
Giy M sl 16
usCe oy ol (] (eas)) Jus T
Tmsl 3 i 3 Lo [2 5] Li(l) 8
Picture 3 - A graphic way of writing of the inscription lines
The translation of the inscription is the following: By the blacksmith Ibrahim ibn Osman
"In the Name of the Gracious and Angaveyh ; fifth, Eﬂfﬁh’. four hundredth
Merciful Allah! Our great ruler and emir year accor _mg_tot e N
. . (the beginning of Moslem era from the
Seyid Shavur ibn Al-Fazl — as the Allah h
: . 16" of June 622)
willed, long may he rule - enjoined us to
grzzd:uclfn:?sl_i,igitfolgggirg\%eupl Id::]:(;r.ence As it may be seen from the inscription text, in
Mahammad ibn Abdullah, Long n{ay he 1063, the iron gate was made by the blacksmith
also live, as the Great Allah willed! Ibrahim ibn Osman Angaveyh by Ganja ruler Emir

Shavur's order. Gazi Abul Faraj Mahammad ibn
Abdullah directed the work on preparation of the

gate.
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But this iron gate did not exist in the history of
Ganja for a long time.

A terrible earthquake taken place in 1139 made
difficult to defend Ganja, which was subordinate to
the Seljugs. Historical sources prove very well that
the Georgian Tsar Demetri | took advantage of
absence of any defence of the city, attacked it, sacked
the tumbledown Ganja without any resistance, and
took away its gate to Gelaty monastery near Kutaisi.
At present, one half of the gate with the inscription
on the surface has been fixed to the wall in front of
the grave of David IV in the yard of Gelaty
monastery in Georgia [3-5].

All guests and tourists visiting the monastery
are given information that the gate was brought to the
monastery by the army of Demetri | as if a symbol of
victory over Ganja at the time of fighting with it. But
in reality it is clear that the Georgians did not have
any powerful forces to fight against the Seljugs.

The fate of another half of the gate is unknown.
There are many different conjectures from many
sources about it:

"In XVIII century, one half of the Ganja
gate was used in covering the roof of the
monastery when repairing it" [5, 84].

"The Arranian ruler Gara Songur
rendered assistance to the population of
Ganja, took revenge on the Georgians,
brought a half of the gate back, founded new
Gana and placed the gate there."

"Zubdat an-nusra va nuxbat al-usra™ by
Imadaddin al-Isfahni

The Georgian Tsar Demetri | did not take
away both parts of the Ganja gate; he took
only one half of it to Georgia. The another
half turned out to be brought to Derbend and
was fused there" (it is said that it was utilized
for moulding bullets)

.. is taken from the manuscript "History
of development of fine arts in Azerbaijan™ by
Javad bey Rafibeyli

Historical sources prove that the first of these
statements is the most realistic one. Information
about utilization of another half of the gate during

repair of the monastery in XVIII century is found
most often.

Conclusion

The statement about corrosion and decay of one
part of the gate is unlikely. In this case another half
of the gate would also subject to corroson and decay
because both parts of the gate had been made from
the same material and at the same time.

Imadaddin al-Isfahni's statement about the
restitution of the gate to Ganja people by the
Arranian ruler Gara Songur is refuted by other
historical documents and presence of the gate itself
in Gelaty monastery.

The statement about taking one half of the gate
away not to Georgia but to Derbend is also proved to
be mistaken and is refuted by many historical facts.
The last statement itself shows that both parts of the
gate were carried away to Georgia and one of them
disappeared in XVIII century.

The gate made by the blacksmith Ibrahim ibn
Osman Angaveyh, known in our history as Ganja
gate, a symbol of immovability of the city can be
included into the row of our metal memorials
reflecting elements inherent to the Islamic Culture.
Within the framework of our people's medieval craft
samples reached our era and adorning many world
museums, our artistic metal work and incrustation
attracts attention most of all. One of the factors
stimulating its development was availability of iron
resources, which were abundant around Ganja.

The basis of one half of the Ganja gate kept in
Gelaty monastery consists of a big bolted iron frame.
The frame is divided into 7 partitions in heught. Each
of the partitions has 9 parts in breadth. All the parts
are bolted to each other. On the top of the gate, on
the Il and Il partitions there is an inscription. The
inscription was enchased on the surface of the gate. It
proves the high-level craftsmanship of the
blacksmith Ibrahim ibn Osman Angaveyh, and, at the
same time, his master's aptitudes towards artistic
metal and incrustation work [2-4].

The issue on restitution of the intact half of the
Ganja gate to Ganja was raised many times during
the past centuries. But because of obscure reasons the
negotiations on the issue came to nothing.

Up to present, one part of the Ganja gate still
lives its sad life in Gelaty monastery near Kutaisi in
Georgia.
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Introduction

Notion, tasks and problems of political
modernization of society, basis and peculiarities of
political modernization in the countries of
Uzbekistan, models of political modernization of the
world and Uzbekistan’s experience, it’s theoretical
basis.

Political-philosophical analysis, learning
appearance and development of theory of political
modernization in the examples of countries of East
and West, comparing the models and experience of
political modernization of the Uzbekistan, the
problems of it’s improving in future.

Scientific learnt it’s external and internal factors
connected with conceptional solutions. Explore the
matter “Uzbekistan model”.

Scientific publications and as will be widely
used in processes of education, perfecting basis of
theories and practices of political modernization.

Solving the passing period problems plays very
important role in modernization of society [1, p.277].
“The question is assigning the realizing functions of
strategy in passing period, working out their solving
mechanisms and determining each country’s
peculiarities for realizing it into reality, - writes
professor S. Otamurodov. - For modernizing a
country and passing to democratic society it is
necessary to consider not only promotional degree,
but in its turn the mentality of people who are living
there” [2, p. 236]. So, during passing period we
should pay attention will-power, mentality like other
factors of the people. It helps doing successful

elaborations. For example it’s known to everybody
that in Japan, China and South Korea developing
steps are passing solidly. In its turn, the Japan, the
China and the Korean people is getting great profit
from these elaborations.

Materials and Methods

Deeply analyzing existing factors of politics,
we abovementioned that Uzbekistan worked out
traditional evolutional way. Considering the features
of the conception which worked out by president
Islam Karimov gives an opportunity of preventing
from arising difficult situations, social conflicts, and
instability in our country. They are, in its turn, played
an important role while solving arising social-
political and economical difficulties solidly and
starting elaborations gave its fruits successfully. The
peculiarities of solving strategies of passing period
problems of Uzbekistan the whole world public
recognized and it is called “uzbek” model.

It’s known that liberalization — is first step for
democracy of society. Each country’s spiritual
imagination is bounded with its achieving what kind
of ideas and purposes, and founding on what kind of
mind. The way which Uzbekistan chose is a forming
way of citizen’s society protected all human
advantages and insured their all rights. It is of course,
requires gaining several difficulties, complexities,
and conflicts.

Firstly, we should say the conflicts between
olds and news. Old constitution’s bad habits don’t
want to leave and want to live for a long until taking
out it from root. But new constitution ideas deeply
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realizes the necessity of rebuilding society and
bounding this necessity to the life-death notion, fate
of each citizen, spiritual needs of people, during
centuries formed life style and viewpoint, comes to
the world as protector idea in any aspect. This idea’s
life assigned with fighting difficulties even very hard
pains of just these old bad habits.

Thirdly, it is an opportunity for presenting their
abilities, free life style and human independence. It is
social, political, spiritual-mental event which makes
us feeling the notion of independence and adding our
portion for developing our country.

Fourthly, it is preparing citizens as its active
protector and active attendant of just democratic
process in the deepening condition of democratic
process. It is very difficult and a social event which
requires time and condition. Because, for living
thinking of the “suffer” how to get rid of the colonial
period’s bad habits and for overcoming the “obstacle
” of earning for living using our mind humanity
needs inside will-power, mental will-power.

The level of political cultural, political mind
and notions assigns the attendance of human in social
life. Where political cultural and political mind is
high there people actively and solidly attend to
government work. People in meetings, discussions
can follow and present their attitudes how the
decisions are accepting and how their execution is
controlling. And they don’t be careless to political-
social meetings which belong to their life. And in
opposite, they will attend for preparing them, in
result for execution of decisions they feel the
responsibility for their profit.

There is each nation’s applying style to
democracy coming from nation’s needs, spiritual-
mental world, each nation’s own life and thinking
style, historical traditions, attitude to the life and
other properties. In this meaning when our president
said: “There are appropriate and proper features of
democratic process in east which was formed in
ancient times. It is impossible passing carelessly it.
Indeed the democratic process in east will develop
slowly and conformably. In this sphere the attempts
of revolution changes brings very unpleasant, even
tragedian results. West scientists also called
revolution as “wild and ancient form of social
development”. Naturally, this way is not for us he
meant there is forming uzbek factors of establishing
democracy [3, 122].

Uzbekistan after achieving independence learnt
several countries’ ways of democratic development.
And in these countries there are exemplary and
worthy experiences of democracy. The president of
Uzbekistan saying the necessity of dealing with this
question coming from each nation’s its own national
spirit, persuaded that not considering needs of this
ancient, rich traditional nation would bring lot of
serious problems: “the degree and promotion of
democratic changes depends on the appropriateness

with peoples’ intelligence and social meditation.
Historical experience duly authenticated that copying
democratic processes blindly from away doesn’t give
any work. Otherwise, this way causes confusing and
dangerous effects.” There is fact in abovementioned
suggestion. We can see brightly it in the bloody
conflicts and political events which happened in 90s
of XX century.

It’s known from history; not considering native
peoples’ feelings leads either leader or whole
country, and population into dead end. It is
impossible establishing west democracy blindly in
east countries, imitating to it causes unexpected
tragedies. We are watching its bitter effects in
example of Tajikistan and especially in Afghanistan.
Being careless to inimicality of free and under mask
of religion effected on getting quite weak of
government and ruling apparatus, letting ruling
power without attention brought unfortunates for
thousands of families.

If we take in this viewpoint, accepting stability
as a situation of steadiness in Uzbekistan, it realizes
the opportunities of reconstructing and fertile
development. In this case the stability situation is
admitted as the necessity of inside and outside
positive effects. However the fertility of these
changes is managing by the government basing on
the factors of gradual development of Uzbekistan
society.

After achieving the independence there was
important problems for solving in front of
Uzbekistan: absolute redirecting of state and society
democratic processes to absolute new way. We have
to admit particularly, these processes passed with
several conflicts and difficulties. Because though
Uzbekistan possess all attributes, signs of stateness
(as if other countries) in composition of former
union, all of those were exist shapely only. There is
no any way except this where managing the country
staying from Moscow, as well, being advantage of
the statue of only leader “party” from all countries’
constitution [4, p. 151-166].

The “right” of being sovereign, and structuring
of their own development way was written in the
main law of that period but for union republics it was
not valid.

The constitution (Main Law) of Uzbekistan
Republic which accepted on 8" of December in 1992
serves righteous guarantee for democratic direction
of country development. On the one hand this
document is the result of people’s intellect and
political mind, on the second hand depicts future
sovereign state, also nation’s fate. Human’s honor
which reflects in itself humanness traditions,
historical and cultural inherit of nation and its value
was taken as a main theme of Main Law. The great
importance of humanity is particularly admitted in
the Constitution. The highest righteous resolution of
relationship between citizen, society and states
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reflects in it and defined main theme of social justice
is providing stability in society.

The leader of Uzbekistan often tells the ideas
which challenges all people to think about political
culture and political activeness which was one of
serious problems of democratization of society:”"We
have to repeat the political activity of our nation
doesn’t answer to the requirements of world, and still
weak. We have to confess that: we can’t get rid of
from old models. It is getting difficult to apart from
bad habits of colonial system and administrative-
command system which all important decisions are
accepted from “high”, we, common people were only
obedient executors, sometimes victim of without
thinking accepted decision”. So, in this case there is a
great facility in front of education and political
institutions.

If we analyze the society of Uzbekistan in this
viewpoint, we can see clearly those political
activities of people are not still in the level of
democratic factors. There are still advantages of the
political ideas and imaginations of old society in our
society. In political activities of citizens is getting
very difficult being clear from feeling of passiveness,
laziness.

The importance of political elaborations is in
our country, nowadays there was created good
conditions for setting up to the life the important
factors of democracy, for developing their political
culture, for increasing social-political activity of
public people. There is formed featured value of
democratization of political processes in Uzbekistan.
I. Karimov deeply analyzing the experiences of
independence period and the experiences of leader
foreign countries put forwardly the democratic
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brosXs

CrossRef (USA)
http://doi.crossref.org

OURNAL

lN D’EX.mn

http://journalindex.net/?qi=Theoretical+%26+Applied

Journal Index

+Science

/M rebus:ist

PFTS Europe/Rebus:list (United Kingdom)
http://www.rebuslist.com

KOFST

BRI EEIF R

Korean Federation of Science and Technology
Societies (Korea)
http://www.kofst.or.kr

OAJ!

Open Academic Journals Index (Russia)
http://oaji.net/journal-detail.html?number=679

Open Academic
Journals Index

Collective

Collective IP (USA)
https://www.collectiveip.com/
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http://www.doi.org/
http://doi.crossref.org/
http://www.jifactor.org/journal_view.php?journal_id=2073
http://www.jifactor.org/journal_view.php?journal_id=2073
http://journalindex.net/?qi=Theoretical+%26+Applied+Science
http://journalindex.net/?qi=Theoretical+%26+Applied+Science
http://www.daij.org/journal-detail.php?jid=94
http://www.rebuslist.com/
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http://oaji.net/journal-detail.html?number=679
http://esjindex.org/search.php?id=1
https://www.collectiveip.com/

| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630

. | ISl (Dubai, UAE) = 0.829 | PHHII (Russia) =0.234 | PIF (India) =1.940

Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ) ~ =1.042 | IBI (India) = 4.260
i JIF =1.500 | SJIF (Morocco) =2.031 |

Indexed in Thomson Reuters

THOMSON REUTERS, ResearcherID (USA)
http://www.researcherid.com/rid/N-7988-2013

@ Stratified

Stratified Medical Ltd. (London, United Kingdom)
http://www.stratifiedmedical.com/

INNO @ SPACE

SJIF Scientific Journal Impact Factor

SJIF Impact Factor (Morocco)
http://sjifactor.inno-space.net/passport.php?id=18062

INFOBASE INDEX

InfoBase Index (India)
http://infobaseindex.com

RedLinlc

RedLink (Canada)
https://www.redlink.com/

D

simply better

TDNet
Library & Information Center Solutions (USA)
http://www.tdnet.io/

THOMSON REUTERS

ALL SUBMISSIONS SCREENED BY:

+/ iThenticater

Professional Plagiarism Prevention

WANT TO PRE-CHECK YOUR WORK? »

i

Indian Citation Index

Indian citation index (India)
http://www.indiancitationindex.com/

INDEX @ COPERNICUS

Iz N TR R OCNR: T L OhENG AT

Index Copernicus International (Warsaw, Poland)
http://journals.indexcopernicus.com/masterlist.php?q=2308-4944

UspgaTtensctBo «JlaHb»
INEeKTPOHHO-bMBAMOTEYHas
cuctema

DJIeKTPOHHO-0UOIHOTEYHASI cCHCTeMA
«M3narenncrBa «Jlanby» (Russia)
http://e.lanbook.com/journal/

THOMSON REUTERS, ORCID (USA)
http://orcid.org/0000-0002-7689-4157

ISPC Global Applied Research,
Harrisburg, USA

98 THOMSON REUTERS

Indexed in Thomson Reuters



http://www.researcherid.com/rid/N-7988-2013
http://www.stratifiedmedical.com/
http://www.indiancitationindex.com/
http://sjifactor.inno-space.net/passport.php?id=18062
http://infobaseindex.com/
http://e.lanbook.com/journal/
https://www.redlink.com/
http://orcid.org/0000-0002-7689-4157
http://www.tdnet.io/
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International Academy of Theoretical & Applied Sciences - member of Publishers
International Linking Association (USA) - international Association of leading active scientists
from different countries. The main objective of the Academy is to organize and conduct research
aimed at obtaining new knowledge contribute to technological, economic, social and cultural
development.

Academy announces acceptance of documents for election as a member:

Correspondents and Academicians

Reception of documents is carried out till January 20, 2017.
Documents you can send to the address T-Science@mail.ru marked "Election to the Academy
members"”.

The list of documents provided for the election:

1. Curriculum vitae (passport details, education, career, scientific and research activities,
achievements)
2. Photo ( jpg)
3. List of publications
4. The list of articles published in the scientific journal 1SJ Theoretical & Applied Science on the
requested section:

* to correspondents is not less than 7 articles

* academics (degree required) - at least 25 articles.

Detailed information on the website  http://www.t-science.org/Academ.html

The Presidium Of The Academy
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| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630

.| ISl (Dubai, UAE) = 0.829 | PHHII (Russia) = 0.234 | PIF (India) =1.940

Impact Factor: | GIF (Australia) =0.564 | ESJI(KZ) ~ =1042 | IBI (India) = 4.260
i JIF =1.500 | SJIF (Morocco) =2.031 |

International Academy of Theoretical & Applied Sciences - member of Publishers
International Linking Association (USA) - MmexayHapoaHoe 00beMHCHNUE BEAYIIHX aKTHBHBIX
YUEHBIX C pa3HbIX cTpaH. OCHOBHOM IEJbI0 ASITEIPHOCTH AKAICMHHU SBISIETCS OPraHU3aHs 1
OPOBEICHHE HAYYHBIX HCCICIOBAHHN, HAMpPABICHHBIX HA MOJYy4YEHHE HOBBIX 3HAHHMN
CITOCOOCTBYOIINX ~ TEXHOIIOTHYECKOMY, JKOHOMHYECKOMY, COIHATPHOMY W KYyJIbTYPHOMY
Pa3BHUTHIO.

AkajieMusi 00bSIBJISIET PHEM JOKYMEHTOB Ha M30paHHe B CBOIi COCTAB:

YjieH-KOPPECTIOH/IEHTOB U AKa/IEMHKOB

[Tpuem nokymenToB ocyriectsisercs g0 20.01.2017.
JIoKyMeHTBI BBICBLIAIOTCS 1O afapecy T-Science@mail.ru ¢ momertkoii "M30panue B coctaB
Axanemun".

CnHCcoK I0KYMEHTOB NMPeI0CTABIsIeMbIX JIJIsI H30paHHA:

1. ABrobuorpacdus (macnopTHble JaHHBIE, 00yUeHHE, Kapbepa, Hay4dHasl 1 UCCIIeI0BATENbCKAs
JeSITeNbHOCTD, TOCTHKEHUS)
2. ®oro (jpg)
3. Crirucok Hay4HBIX TPYIOB
4. Criucok crateii onmy0OIMKOBaHHBIX B Hay4yHOM KypHaie 1SJ Theoretical & Applied Science
10 3alpalliuBaeMON CEKIUU:

* LISt WIEH-KOPPECTIOHIEHTOB - He MeHee 7 cTaTel,

* U1 akaJIeMHKOB (HEOOX0/IMMa yueHast CTCTICHb) - He MeHee 25 cTaTei.

IMoapoouas undopmanust Ha caiite  http://www.t-science.org/Academ.html

The Presidium Of The Academy
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