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Abstract

The effect of soil texture and time of soaking on aggregate stability of four major soil textural classes in
southeast, Nigeria was evaluated. Both the wet and dry sieving techniques were used for the study. Result findings
indicated mean weight diameter (MWD) of clay loam texture to be significantly lowest in wet sieving compared
to other texture classes. Period of soaking showed non-significant effect with all the indices used. Mean weight
diameter dry (MWDD) correlated with mean weight diameter wet (MWDW), degree of aggregation (DA) and
state of aggregation (SA), negatively at time 0, 30, 60, 90 and 120 minutes respectively. The correlation was
significant at P < 0.05 with MWDW and DA at times 0 minutes. At time 30 minutes, it was significant at P < 0.05
with DA, while at time 90 minutes it was significant with MWDW. At time 120 minutes MWDD correlated sig-
nificantly (P < 0.05) with MWDW, DA and SA. These results showed that the period of soaking had some contri-
butions to the stability of soil aggregates especially with the trend in the correlation matrix between MWD dry and

MWD wet, DA and SA.

Keywords: Aggregation, mean weight diameter, soaking, stability indices, texture

1. Introduction

Soil texture, an inherent property of soil, play a
great role in the physical and chemical properties of
soils. Its variation in nature brings about variation in
soil properties, crop growth and yield and changes in
environment. Soil texture is the center of activities and
can give spatial picture of the soil parent material and
micro climate of the soil area. Zhao et al. (2007) re-
ported that soil properties vary spatially in nature be-
cause of variation in soil parent materials and microcli-
mate. Soil texture can vary across agricultural soils and
easily influence spatial variability in crop yields. Thus,
texture can indicate or show the similarity of parent ma-
terial and homogeneity of soil forming processes. This
of which can be accelerated in southeast, Nigeria by
weathering as a result of continue disturbance during
farm management practices, intense rainfall and tem-
perature. Textural class type can result from selective
removal of clay particles by erosion, thereby increasing
the proportion of the coarser particles in the soil, leav-
ing more sand particles. Though the texture of a soil
may not be affected in a short-term period, every activ-
ity in agricultural fields ranging from cultivation (espe-
cially intensive), organic/inorganic amendment, imple-
ment in use, harvest and all other farm and soil man-
agement practices therein can have a pronounce effect
on the texture of a soil. Aggregation is very much asso-
ciated with soil texture and its mineralogical composi-
tion. Increased clay dispersion with OM mineralization
can decrease the macro and micro aggregates stability

of soils. Six et al. (2000), Denef and Six (2005) and
Norton (2006) found aggregate stability of soils to have
varied and dependent on the associated minerals. The
aggregation status of a textural class subjected to series
of disturbances can show reduction in pore spaces, soil
properties, carrying capacity and total collapse in soil
aggregates in their contact. Nweke (2014) found col-
lapse in the aggregation and carrying capacity of four
cultivated soils of southeastern, Nigeria. Micro aggre-
gate formation is important for the storage and stabili-
zation of SOC in the long term (Gale et al., 2000). In-
creased activities in agricultural fields by cultivation
and other management practices can reduce the binding
forces between the soil aggregates especially in soils
with low clay content such as southeastern soils of Ni-
geria. This has the capacity to cause leaching and ero-
sion that wash away the soil binding agents and render
the soil very weak to carry loads leading to the collapse
of the soil (Neaman, 2000; Neaman and Singer 2000;
Nweke, 2014). Thus, the development of stable soil ag-
gregation is very crucial to ameliorate any soil problem
that might arise from wet and dry behavior of soils, that
may impose restriction to effective cultivation and crop
production. Mbagwu (1992) found positive correlation
between aggregate silt + clay index with all the macro
indices, but water stable aggregate < 0.25mm index had
a negative correlation with all the macro aggregation
indices. Also, Igwe and Stahr (2004) reported signifi-
cant positive correlation between WSA (2.00 -
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1.00mm) and WSA (1.000 - 0.50mm), total clay con-
tent and silt + clay contents. While Nweke and Nnab-
ude (2015a) found that the contributions between OC,
silt + clay fractions and aggregate stability was small
and non-significant.

Many methods for assessing soil structural stabil-
ity have been developed and adopted. However, be-
yond all methods dry and wet sieving techniques have
been found generally applicable to all soils. This tech-
nique has the ability to offset or minimize the cumber-
some assessment and time-consuming aggregate size
distribution analysis. Nweke, (2000), Nweke and
Nnabude, (2014, 2015ab), Burkke et al. (1986) used dry
and wet sieving methods for direct soil structural sta-
bility assessment. Chisco et al. (1989) passed the soil
through a 4mm mesh and immersed with distilled water
for 10 minutes on the top of a nest of sieves of diameter
2,1, 0.5 and 0.25mm. The nest of sieves was then ver-
tically oscillated in water with stroke of 4cm for a time
period long enough to have a relatively constant mass
of particles in each sieve and the same procedure also
is used in the single sieve analysis. Matkin and Smart,
(1987) used 50 grams of air-dry soil 3.35-5. 60mm ag-
gregates immersed for 30 minutes in excess tap water
and then sieved by machine through 2mm and 0.5mm
sieves for 100 strokes both sieves being immersed into
and lifted clear of the water on each stroke. Conway
and stickling (1962) on the other hand used 25g soil
sample spread on the top sieve of a nest of sieves
(2.0mm and 0.5mm) and the nest was immersed and al-
lowed to soak for 5 minutes and then sieved for 2
minutes. The soil was completely submerged during
immersion and wet sieving. Also, Obi (1990) allowed
the aggregates to immerse for 5minutes before running
the aggregate machine for 2 minutes. Piccolo and
Mbagwu (1994) pre- immersed 20g of treated aggre-
gate for 30 minutes on a 0.5mm sieve, then vertically
oscillated 20 times at a rate of one oscillation per sec-
ond. Also Piccolo and Mbagwu (1999), pre- immersed
in water for 30 minutes using 20g of soil placed on the
top most of a nest of four sieves with diameter of 2.00,
1.00 0.50 and 0.25mm. Nweke, (2000) and Adesondum
et al. (2001), placed on top most of a nest of sieves 2,
1, 0.5 and 0.25mm 40g soil sample of < 5mm aggre-
gates and pre- immersed in distilled water for 10
minutes before oscillating vertically in water for 20
minutes. From the highlighted literatures, the highest
time so far used for pre- immersion or immersion be-
fore sieving is 30 minutes but precipitation sometimes
could even be more in a tropical environment. Some
agricultural fields in southeast, Nigeria is capable of
holding water for hours before the water drains off.
This will have effect on the stability of aggregates on
the field. To investigate this field conditions using wet
and dry sieving methods, four major textural classes of
soil in the southeast, Nigeria were selected for the study
namely; clay loam, sandy clay loam, loam and sandy
loam with the aim to determine the effect of texture on
aggregate stability, variation of aggregate stability with
period of immersion and to relate aggregate stability in-
dices to selected soil physicochemical properties.

2. Materials and Methods

2.1. Sampling and Site Description

Four locations in southeast, Nigeria were chosen
and sampled for this study. The locations distinguished
by textural class include; lIhiala, Omor, Lilu and
Nsukka area. At each location soil samples were taken
with a soil auger at the 0-20cm depth and put in air tight
polythene bag. Three samples each serving as a repli-
cate were collected from each soil textural class. The
area within each location from which the soil samples
were collected are;

Amamputu in Uli across Ogada River in Ihiala lo-
cal government area of Anambra state and Farm W7 an
experimental farm at Anambra lower river basin are the
two locations from which loam (L) texture soil for the
study was collected. The area is located on latitude
06°8'N and longitude 07°2'E.

The experimental plot, Turn-out W4 and turn-out
W8 (CRW4) in lower Anambra irrigation project field
at Omor was where the clay loam (CL) textured soil
was collected. The project is located on latitude 06°3'
and longitude 07°0'E

At Umuzu and Near Ugwuakukor, River Lilu, lo-
cated on latitude 06°20'N and longitude 07°12'E, with
an average annual rainfall of about 1500-2000mm is
where sandy loam textured soil was collected.

Nsukka is the next location from which the sandy
clay loam (SCL) was collected. It was collected from
the University of Nigeria Nsukka (UNN) Agricultural
farm. Nsukka is located on latitude 06°52'N and longi-
tude 07°24'E within the derived savanna zone of south-
east, Nigeria. More than 85% of its annual rainfall of
1550mm falls within the raining season. The soil is
characterized by rapid to very rapid permeability as a
result of high percentage of sand.

Also, in each of the location three (3) undisturbed
soil core samples were taken and used to determine
bulk density (BD) and pore size distribution, that is mi-
cro-macro pore; total porosity (TP) and hydraulic con-
ductivity (HC).

2.2. Laboratory methods

2.2.1. Chemical Properties

The cation exchange capacity (CEC) of the soils
was obtained by the extraction method of Jackson
(1958).

Walkley and Black (1934) method was used to de-
termine organic carbon content of the soils.

Exchangeable sodium was measured from ammo-
nium acetate leachate using the flame photometer.

2.2.2. Physical properties

Particle size analysis was measured by the Bouy-
oucos (1951) hydrometer method while core method
described by the Blake (1986) was used to determine
the Bulk density.

Water retention method was used to determine the
pore size distribution while total porosity was estimated
from bulk density and particle density using the for-
mula;

TP =1- BD x 100 -----===-=-=eemmmemv equation 1

PD
Where BD = Bulk density, PD = Particle density
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The modified constant water head methods of
Klute (1986) was used to measure Hydraulic conduc-
tivity.

K=Q X dz ------=-mnmmmmmmeme equation 2

Atxadn

Where K= saturated hydraulic conductivity cms*

Q = the steady state volume flow from entire vol-
ume cm?hr

dz = length of core sampler (cm)

A = cross section area (cm?)

t = change in time interval (hr)

dh = hydraulic head change (cm)

Core samples of length 5cm and 5.6 cm diameters
were used with hydraulic head changes of 2.5 cm.

2.3. Aggregate Stability

This was determined using wet and dry sieving
method of Yoder (1936). The principle involved the use
of sieves with diameters 2, 1, 0.5 and 0.25mm. The time
of soaking /pre- soaking selected were; O minutes, 30
minutes, 60 minutes, 90 minutes and 120 minutes, the
textural class evaluated were sandy loam, sandy clay
loam, clay loam and loam.

2.3.1. Dry sieve aggregate (DSA)

The dry sieving was done using the FRITSCH la-
boragetateban analysette (Germany) to shake the 40g
soil sample placed on top of a set of sieves, arranged in
their descending order of 2.00 mm, 1.00 mm, and 0.5
mm, 0.25 mm and dry stable aggregates DSA1 to DSA5
were obtained with the formula stated below;

DSA1 (> 2.00 mm) = wt of dry aggregates on 2.00 mm sieve x 100

initial weight of sample -----—---—-—----====- equation 3

DSA 2 (2.00 mm — 1. 00 mm) = wt of dry aggregates on 1.00 mm sieve x 100

initial weight of sample ----------------- equation 4

DSA 3 (1.00 mm — 0.5 mm) = wt of dry aggregates on 0.5 mm sieve x 100

initial weight of sample ----------------- equation 5

DSA 4 (0.5 mm - 0.25 mm) = wt of dry aggregates on 0.25 mm sieve x 100

initial weight of sample

_________________ equation 6

DSA 5 (< 0.25 mm) = wt of dry aggregates passed on through 0.25 mm sieve x 100

initial weight of sample —————-—---—--—---- equation 7
Dry mean weight diameter (MWDD) = I, xiwi
Where n = total number of size

_____________ equation 8

X = the arithmetic mean diameter of each size fraction

i = sieve opening (mm)

w = the proportion of the total weight occurring in each size grade

2.3.2. Wet sieve aggregate

40g of soil samples (< 4.75mm) from each of the
textures was placed on the topmost sieve of the nest of
sieves and pre- soaked at different periods and then os-
cillated for 2 minutes. The samples remaining in each
of the sieves were collected dried and weighed. After
weighing and recording the soil samples they were

2.3.3. Water stable aggregates (WSA)

bulked together and soaked for 24 hours in NaOH. The
sand was then washed through a 0.5 mm sieve into an
evaporating dish. The water was decanted and the sand
oven dried for at least 24 hours and weighed. This was
repeated with the 3 replications of the textures used.
The following aggregate stability indices were deter-
mined:

WSA 1 (> 2.0 mm) = wt of aggregates on 2.0 mm sieve x 100

initial weight of sample === equation 9

WSA 2 (2.0 mm — 1.0 mm) = wt of aggregates on 1.0 mm sieve x 100

initial weight of sample ----====-=-=---- equation 10

WSA 3 (1.0 mm — 0.5mm) = wt of aggregates on 0.5 mm sieve x 100

initial weight of sample -----=-=—------- equation 11

WSA 4 (0.5mm - 0.25 mm) = wt of aggregates on 0.25 mm sieve x 100

initial weight of sample -------=--------- equation 12

WSA 5 (< 0.25 mm) = wt of aggregates that passed through the 0.25 mm sieve x 100

initial weight of sample ———-- equation 13

2.3.4. Mean Weight Diameter wet aggregates (MWDW)

MWDW = 31| Xiwi =--m-nmmmmmmmemee equation 14
Where n = total number of size

xi = the sum of the product of the means diameter of each size fraction
Wi = proportion of the total sample weight wi of each size fraction
MWDW = Mean weight diameter of wet aggregates (mm)

2.3.5. State of aggregation (SA)

SA = wt of water stable aggregate — wt of sand x 100 ----------------- equation 15
wt of sample

2.3.6. Degree of aggregation (DA)

DA = wt of water stable aggregate — wt of sand x 100 ----------------- equation 16

wt of sample — wt of sand
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2.4. Experimental Design

The study was arranged as a factorial (4x5x3) ex-
periment in complete randomized design (CRD) where
factor A is the four (4) soil textural classes and factor B

is the five (5) different soaking /pre-soaking time with
three (3) replications. The Table 1 below show twenty
(20) treatment combinations of the soil textures and
soaking /pre- soaking time.

Table 1
Treatment combinations of the soil textures and soaking /pre- soaking time
Factor A Al A3 Ad
Factor B
B1 AlB1 A2B1 A3B1 A4B1
B2 Al1B2 A2B2 A3B2 A4B2
B3 Al1B3 A2B3 A3B3 A4B3
B4 AlB4 A2B4 A3B4 A4B4
B5 A1B5 A2B5 A3B5 A4B5
Factor A = Soil texture
Al = Sandy loam (SL)
A2 = Sandy clam loam (SCL)
A3 = Loam (L)
A4 = Clay loam (CL)
Factor B = soaking /pre- soaking time.
B1 = 0 minutes of soaking /pre- soaking time
B2 = 30 minutes of soaking /pre- soaking time
B3 = 60 minutes of soaking /pre- soaking time
B4 = 90 minutes of soaking /pre- soaking time
B5 = 120 minutes of soaking /pre- soaking time
Table 2
Final ANOVA Table
Source Degree of Freedom Value
Treatment combination AB-1 19
Factor A A-1 3
Factor B B-1 4
Interaction AB (A-1)(B-1) 12
Error AB(R-1) 40
Total ABR-1 59

2.5. Data Analysis

Data generated from the study were analyzed us-
ing the ANOVA test. Separation of treatment means for
statistical significance was done by the least significant
difference (LSD) at 5 % alpha level. Multiple correla-
tion analysis was used to compare dry and wet sieving
techniques at various soaking /pre- soaking time peri-
ods with the four soil textural classes and relating the
aggregate stability indices to selected soil properties.

3. Results.

The result presented in Table 3 showed the char-
acterization of the soil samples collected. Across the lo-
cations from which the soil samples were collected

sand was found to be the dominant fraction. And it var-
ies with the location with highest to least order of Lilu
(226%) > Nsukka (176%) > lhiala (145%) > Omor
(99%). Among all the location, Omor has the highest
clay (88%) and silt (112%) fractions, while the least
37% clay and silt respectively found in Lilu. The frac-
tions equally varied with replications. ljeh's compound
Lilu, replication (rep) | indicated highest (76%) sand
fraction and least (11%) in silt fraction among all the
replications. The next in rank is Ugwuakukor rep 2 and
3 that had the same sand fraction of 75% and least silt
fraction of 12% in Ugwuakukor rep 2. The least clay
(11%) fraction relative to all the replication and loca-
tions was obtained from Ugwuakukor rep. 3.
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Table 3
Percentage (%) sand, silt and clay of the soil textures used
TOTAL % % TEXTURAL
SIN LOCATION REPLICATION SAND CLAY | SILT CLASS
1 | Poultry section UNN 1 56 30 | 14 Sa”dﬁscg‘li’)'-oam
2 | Poultry section UNN 2 55 20 | 16 Sa”dy(sc'é‘}_’)'-oam
3 | Meterology section UNN 3 60 23 17 Sand;(lsccl:aal) loam
4 | Tieh’s Compound Umuzu, Lilu 1 76 13 | 1 Sa“‘gt‘;amy
5 | Near Ugwuakukor stream Lilu 2 75 13 12 | Sandy loam (SL)
6 | Near Ugwuakukor stream Lilu 3 75 11 14 | Sandy loam (SL)
CRW 4, W8 Anambra Lower
! River Basin Omor, Oyi LGA 1 35 32 33 Clay loam (CL)
Turn out W4 Anambra Lower
8 River Basin Omor Oyi L.G.A 2 33 29 38 Clay loam (CL)
CRW4, W5 Anambra Lower
9. River Basin Omor, Oyi LGA 3 31 27 42 Clay loam (CL)
10 | Amamputu Ogada 1 Uli 1 45 23 32 Loam (L)
11 | Amamputu Ogada 4 Uli 2 43 21 36 Loam (L)
12 | Exp. Farm W7 Anambra Lower
Basin Omor Oyi L.G.A 3 57 20 29 Loam (L)

3.1. Physicochemical characterization of the
soils used for the study.

The laboratory description of the soil samples used
is presented in Table 4. The result showed that both the
physical and chemical properties of the soil varied with
both texture and replication. The BD showed the least
value in rep 3 of loam texture relative to all other soil
textures and replications. The BD result of the soil tex-
tures showed a variation of SCL > C > SL > L. The least
and highest value of total porosity (TP) and field capac-
ity (FC) was obtained from SCL (42.2%; 27.0%) and L
(54.90%; 43.90%) respectively. The micro pore (MD)
and macro pore (MP) showed result variation of SCL >
L>CL >SL (MD) and SL > L > SCL > CL (MP) re-
spectively. MP value in CL is very small with a value

of 7.47% of which the percentage decrease in value rel-
ative to SL value is 160.11%. Clay loam (CL) soil rec-
orded the least (1.63 cmhr?) value of HC relative to
other soils, next in rank to the least is loam (L) soil that
recorded 8.00cmhr! of HC, while the highest
(34.43cmhrt) value was obtained from sandy loam
(SL). The recorded value for OC and OM content of the
soils is of low value and showed result variation of L >
CL > SL > SCL, though for OC content CL and SL rec-
orded the same value 0.33%. The CEC content of the
soils were of medium value and varied from 4.67
cmolkg? recorded in SCL to 8.80 cmolkg™ recorded
from loam (L) soil. The exchangeable Na of the soils is
of low value of which the least 0.27 cmolkg™ was rec-
orded in SL and the highest 0.43 cmolkg™ was obtained
from SCL

Table 4
Physicochemical characterization of the soils used for the study
H008 | Tex- | Repli | 20| A5 | te | Fc [ mD | VP | oc | om | cec Na
town ture | cation | 99 1 % % % % | % | cmolkg® | cmolkg!

lhiala Loam 1 1.3 3.1 5171376 | 330|187 | 08 | 14 8.4 0.2

2 1.2 3.4 570|458 | 419 | 147 | 0.8 | 14 4.0 0.4

3 11 175 | 56.0 483|476 | 94 | 02| 0.3 14.0 0.3

Lilu Slggﬂ]y 1 | 14 | 467 | 457 | 218|212 241 |02 | 04 | 44 0.4

2 14 20.1 | 46.4 | 375|348 | 116 | 0.6 | 1.0 6.8 0.0

3 1.3 365 | 498|296 | 272|226 | 0.2 | 0.3 6.0 0.4

omor | W | 1| 14 | 10 |487|388|437| 50 03|06 | 68 0.4

2 15 1.0 4191345334 | 85 | 0.3 | 0.6 5.6 0.3

3 1.3 29 | 509|416 |420| 89 |04 | 0.7 9.6 0.3
Sandy

Nsukka clay 1 15 175 | 434 | 285|323 | 111 0.2 | 0.3 3.6 04
loam

2 14 170 | 472|261 ]36.1 111|102 0.3 4.0 0.4

3 1.7 9.2 36.2 | 285 | 623 | 10.2 | 0.1 | 0.2 6.4 0.5

BD = Bulk density, HC = Hydraulic conductivity, TP = Total porosity, FC = Field capacity, MD = Micro-pore;
MP = Macro-pore; OC = Organic carbon; OM = Organic matter; CEC = Cation exchange capacity; Na = Ex-
changeable Sodium
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3.2. Effect of soil texture on aggregate stability
indices as determined by wet sieving technique.

The result of aggregate stability indices as influ-
enced by soil texture recorded in Table 5, showed that
the MWD obtained by wet sieving from CL was signif-
icantly (P < 0.05) lower than the values obtained from
the other soil textures, while others were not statisti-
cally different (Table 5). The water stable aggregates
WSA1 (> 2.00mm), WSA2 2.00-1.00mm), WSA3
(1.00-0.5mm), WSA4 (0.500mm - 0.25mm), SA and
DA gave similar result as MWD in that their significant
lower values were recorded in clay loam (CL). Their

values were also observed to be varied significantly
(P<0.05) strongly with the soil texture by the virtue of
their recorded values different from one another. In
WSAGS (<0.25mm) the obtained value with respect to
the various soil textures were very significantly differ-
ent from one another. Highest value (62.4) was rec-
orded from clay loam (CL) among all the soil textures
as against lower values recorded by the other parame-
ters in that particular soil texture (CL). The value of
WSA4 obtained showed the values from SCL and SL;
SL and L; L and CL to be statistically similar.

Table 5
Main effect of texture on aggregate stability indices as determine by wet sieving technigue
WSA 1 WSA 2 WSA 3 WSA 4 WSA 5
Texture MWDW > 2.00- 1.00 - 0.5 - < SA DA
2.00mm 1.00mm 0.5mm 0.25mm 0.25mm
Loam (L) 1.1 19.7 15.0 15.9 16.4 32.9 40.8 | 46.7
Sandy loam (SL) 1.3 26.9 15.9 12.4 18.2 26.5 457 | 49.8
Clay Loam (CL) 0.6 9.4 7.3 7.9 12.9 62.4 16.2 | 19.7
(ssa\g?_>)/ clayloam | 4 4 26.1 17.3 20.4 205 158 | 479 | 554
LSD (0.05) 0.31 9.58 2.55 3.06 3.96 7.31 10.59 | 10.50

MWDW = Mean weight diameter wet; SA = State of Aggregation; DA = Degree of aggregation; L = Loam; SL =
Sandy loam; CL = Clay loam; SCL = Sandy clay loam; WSA = Water stable aggregates

3.3. Effect of soil texture on aggregate stability
indices as evaluated by dry sieving technique.

The MWDD values (Table 6) obtained with re-
spect to the various textures were statistically (P<0.05)
different from each other except the recorded values in
SL and SCL; loam and CL respectively that are not sta-
tistically different from one another. The value of
MWDD recorded with respect to CL and L were higher
than the values obtained from the other soil textures.
The DSAL (>2.00mm) and DSA2 (2.00-1.00mm) gave
similar result as MWDD. The dry stable aggregate
DSA2 (2-1.00mm) showed significant difference
among the soil textures studied, but the recorded values
from SL, CL and SCL; L and CL showed statistically

similar result and non-significant. Dry stable aggregate
DSA3 (1.00mm - 0.5mm) value was statistically signif-
icant (P<0.05) different with sandy clay loam (SCL),
while other soil textures were not statistically different.
Dry stable aggregate DSA4 (0.5 - 0.25mm) value ob-
tained from L and CL showed statistically similar re-
sult, but values of SL and SCL were statistically
(P<0.05) different from the values of L and CL tex-
tures. The DSA5 (<0.25mm) value obtained from SL
was highest (60.4) and showed statistically significant
(P<0.05) different relative to the other soil textures. The
other soil textures of L, CL and SCL were not different
from each other statistically (Table 6).

Table 6
Main effect of texture on aggregate stability indices as evaluated by dry sieving
Texture | MWDD DSA 1 DSA 2 DSA 3 DSA 4 DSA5
>2.00mm | 2.00mm-1.00mm | 1.00mm-0.5mm | 0.5mm-0.25mm | >0.25mm
L 2.2 59.1 9.9 2.5 2.2 26.4
SL 0.3 1.6 2.6 6.5 28.6 60.4
CL 2.4 65.4 6.9 2.6 2.7 22.4
SCL 0.4 1.2 4.4 23.0 324 38.8
LSD(0.05) 0.58 19.10 5.01 9.50 3.11 19.17

MWDD = Mean weight diameter dry; DSA = Dry sieving stable aggregates; L = Loam; SL = Sandy

loam; CL = Clay loam; SCL = Sandy clay loam;

3.4. Aggregate stability evaluated under differ-
ent period of soaking.

The effect of period of soaking on the aggregate
stability indices used in the study showed non-signifi-
cant different among the period considered (Table 7).
The highest MWD of 1.4 was recorded in O minutes
relative to the other soil textures. The data generated
showed the values to be independent of the increment
in minutes as in some cases they decrease as the
minutes of soaking increased, while in some they in-
crease as the minutes of soaking increased. However, if

the result is interpreted with the mean value of all the
tested parameters, the effect of period of soaking on ag-
gregate stability show a result variation of 0 minutes >
60 minutes > 120minutes > 90minutes > 30minutes.
Higher value was recorded in each minutes considered
with respect to WSA5 (<0.025) relative to WSA1 -
WSAA4, while DA value in each minutes among all the
parameters tested recorded the highest value followed
by SA result.
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Table 7
Main effect of period of soaking on aggregate stability indices
WSA 2 WSA 3 WSA 4
Time MWD >\£V§(')A‘mlm 2.00mm- 1.00mm- 0.5mm- <\(/)V§?m?n SA | DA | Mean
' 1.00mm 0.5mm 0.25mm '
0 min. 1.4 29.7 13.7 11.9 15.0 29.8 43.7 | 48.4 | 24.3
30 min 1.0 16.7 15.3 15.2 18.1 34.7 35.7 | 40.0 | 22.06
60 min 1.1 19.1 15.4 14.7 16.7 36.3 36.7 | 45.4 | 22,91
90 min 1.1 20.4 12.2 14.8 17.2 35.5 36.1 | 40.3 | 22.20
120min 1.1 18.7 13.0 14.5 18.0 35.8 36.3 | 40.3 | 22.3
LSD0.05) | NS NS NS NS NS NS | NS

MWD = Mean weight diameter; WSA = Water stable aggregates; NS = Not significant; SA = State of aggrega-

tion; DA = Degree of aggregation

3.5. Correlation coefficient of aggregate stabil-
ity indices tested.

The relationship of aggregate stability indices
used presented in Table 8 showed WSAL1 to correlate
highly significantly (P < 0.01) and positive with WSA2
and MWD with r values of 0.393 and 0.976 respectively
while it correlates highly significant (P<0.01) and neg-
ative with WSAS5 r value -0.695 and negatively at
P<0.05 with WSA4, r value -0.306. Its correlation with
WSA3 showed negative and not statistically signifi-
cant. The water stable aggregate 2.00mm - 1.00mm
(WSAZ2) had highly significant (P < 0.01) positive cor-
relation with WSA3, WSA4 and MWD, but negative

and highly significant (P < 0.01) with WSAS5 their r val-
ues are; 0.542, 0.347, 0.565 and - 0.8.9 respectively.
WSAZ3 correlated highly significant (P < 0.01) and pos-
itive with WSA4 but negatively and highly significant
(P < 0.01) with WSAS5 with r values of 0.794 and -
0.575 respectively. Its correlation coefficient with
MWD though positive was not statistically significant.
Water stable aggregate 0.5mm - 0.25mm (WSAA4) had
negative and highly significant correlation with WSA5
with r value of - 0.397 but negative and non-statistically
significant correlation with MWD. WSA5 < 0.25mm
correlated negatively and highly significant (P < 0.01)
with MWD with r value of - 0.814.

Table 8

Correlation coefficient for the linear relationship between aggregate stability indices of water stable ag-
gregates (WSA) and mean weight diameter (MWD

WSA1L WSA2 WSA3 WSA4 WSAS MWDW
WSAL
WSA2 0.393**
WSAS3 -0.134 0.542**
WSA4 -0.306* 0.347** 0.794**
WSAS -0.695** -0.809** -0.575** -0.397**
MWDW 0.976** 0.565** 0.040 NS -0.173 NS -0.814

** = highly significant (** P < 0.01); * = significant (* P < 0.05); NS = Not significant at P < 0.05

3.6. Linear relationship between aggregate sta-
bility indices; MWD, DA, SA, and MWDD at 0-120
minutes.

The correlation coefficient results in Table 9
showed that at 0 minutes MWDW had highly positive
significant P < 0.01 correlation with DA and SA with r
value of 0.929 and 0.863 respectively and negative sig-
nificant correlation at P < 0.05 with MWDD, while DA
correlated positively (P < 0.01) with SA and negatively
with MWDD at P < 0.5 with r value of 0.976 and -
0.593 respectively. The correlation between SA and
MWDD was found to be negative and not significant.
The result of 30 minutes indicated MWDW to be cor-
related positively and highly significant (P < 0.01) with
DA and SA r values, 0.938 and 0.880 respectively, but
negatively and not significant with MWDD. The rela-
tionship between DA and SA at (P < 0.01) as well as
MWDD at (P < 0.05) were positive and significant with
r value of 0.972 and 0.639 respectively. SA and
MWDD linear relationship was negative and statisti-
cally significant at P.<0.05 with r value of - 0.621. The
60 minutes’ period of soaking showed MWDW to cor-
relate positively at P < 0.01 with DA and SA r values,

0.832 and 0.864 respectively, but negative and non-sig-
nificant with MWDD. DA result showed positive (P <
0.01) correlation with SA (r = 0.769) and negative but
not significant correlation with MWDD. The result of
90 minutes’ soaking showed positive (P < 0.01) and
negative (P < 0.05) relationship between MWDW and
DA (r=0.905); SA (r =0.860) and MWDD (r = -0.607)
respectively. Positive and highly (P < 0.01) relationship
was recorded between DA and SA r value is 0.986, but
correlate negatively and non-significant with MWDD.
The correlation coefficient of SA and MWDD was not
statistically significant. The correlation coefficient re-
sult of 120 minutes showed statistically significant re-
sult in all the parameters considered. MWDW had
highly positive and significant (P < 0.01) correlation
with DA and SA with r value of 0.951 and 0.922 re-
spectively and negative at P < 0.05 with MWDD with r
value, -0.616. The DA correlated positively at P < 0.01
with SA (r = 0.982) and negatively at P < 0.05 with
MWDD with r value - 0.607 respectively. While SA
had negative and significant (P < 0.05) correlation with
MWDD, r value -0.607. From the recorded result, it
was observed that MWDW correlated significantly
positive with DA and SA at every minutes of soaking
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considered and significantly negative with MWDD ex-
cept at 30 and 60 minutes that were not statistically sig-
nificant. SA was not statistically significant with

MWDD in all the minutes of soaking except at 30 and
120 minutes where it correlated significantly (P < 0.05)
negative.

Table 9
Linear relationship between MWDW, DA, SA and MWDD at time 0 to 120 minutes
0 minutes
Parameter MWDW DA SA MWDD
MWDW -
DA 0.929** -
SA 0.863** 0.976** -
MWDD -0.585* -0.593* -0.549 NS -
30 minutes
MWDW -
DA 0.938** -
SA 0.880** 0.972** -
MWDD -0.551 NS 0.639* -0.621* -
60 minutes
MWDW -
DA 0.832** -
SA 0.864** 0.769** -
MWDD -0.504 NS -0.396 NS -0.568 NS -
90 minutes
MWDW -
DA 0.905** -
SA 0.860** 0.986** -
MWDD -0.607* -0.535 NS -0.484 NS -
120 minutes
MWDW -
DA 0.951** -
SA 0.922** 0.982** -
MWDD -0.616* -0.651* -0.607* -

** significant at P < 0.01; * significant at P < 0.05; MWDW= mean weight diameter wet; MWDD = mean weight
diameter dry; DA = degree of aggregation; SA = state of aggregation

3.7. Correlation coefficient between aggregate
stability indices and soil physicochemical properties

The linear relationship between aggregate stability
indices and soil properties is presented in Table 10. The
result showed that at 0 minutes, the aggregate stability
indices had no significant correlation with the tested
soil parameters except for SA that correlated signifi-
cantly (P < 0.05) and negatively with exchangeable Na
(r=-0.627) and MWDD that correlated positively with

FCatP <0.01 and TP at P < 0.05 with r value of 0.734
and 0.586 respectively and negatively at P < 0.05 with
HC with r value -0.702. At 30 minutes the correlation
result was similar to that of 60, 90 and 120 minutes’
correlation results, where MWDD was found to corre-
late positively with FC at P < 0.01 and TP at P < 0.05
and negatively at P < 0.05 with HC incidentally their
(30, 60, 90 and 120) r values at the considered parame-
ters are the same.
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Table 10
Linear relationship between aggregate stability indices and soil properties
3 FC TP MD MP HC ocC CEC Exch. Na
parameter | BD gem % % % % cmhr? % cmolkg?® | cmolkg
At time 0 minutes
MWDW 0.147 -0.114 | -0.140 | 0.145 | 0.310 0.405 | -0.183 0.127 -0.538
DA 0.109 -0.151 | -0.068 | 0.131 | 0.407 0.363 | -0.011 0.020 -0.559
SA 0.127 -0.122 | -0.060 | 0.155 | 0.358 0.227 0.144 -0.064 -0.627*
MWDD 0.523 0.734** | 0.586* | 0.215 | -0.397 | -0.702* | 0.437 0.554 0.213
At time 30 minutes
MWDW 0.169 -0.169 | -0.179 | 0.315 | 0.081 0.255 | -0.335 0.136 -0.432
DA 0.254 -0.304 | -0.200 | 0.101 | 0.264 0.347 | -0.225 | -0.031 -0.480
SA 0.272 -0.315 | -0.192 | 0.062 | 0.346 0.313 | -0.079 | -0.106 -0.555
MWDD -0.532 0.734** | 0.586* | 0.215 | -0.397 | -0.702* | 0.437 0.554 0.213
At time 60 minutes
MWDW 0.450 -0.211 | -0.432 | 0.213 | 0.021 0.036 | -0.228 | -0.147 -0.440
DA 0.116 0.025 -0.102 | 0.250 | 0.140 0.104 | -0.111 0.160 -0.425
SA 0.331 -0.277 | -0.256 | 0.017 | 0.350 0.140 0.126 -0.363 -0.485
MWDD -0.532 0.734** | 0.586* | 0.215 | -0.397 | -0.702* | 0.437 0.554 0.213
At time 90 minutes
MWDW 0.150 -0.139 | -0.158 | -0.194 | 0.252 0.285 | -0.152 | -0.078 -0.409
DA -0.015 -0.105 | -0.039 | 0.063 | 0.273 0.170 0.084 -0.232 -0.271
SA -0.084 -0.076 0.119 | -0.020 | -0.329 | 0.155 0.198 -0.255 -0.250
MWDD -0.532 0.734** | 0.586* | 0.215 | -0.397 | -0.702* | 0.437 0.554 0.213
At time 120 minutes
MWDW 0.150 -0.226 | -0.158 | 0.119 | 0.279 0.376 | -0.317 0.000 0.301
DA 0.181 -0.275 | -0.151 | 0.084 | 0.324 0.303 | -0.138 | -0.176 -0.353
SA 0.148 -0.239 | -0.100 | 0.054 | 0.395 0.274 0.001 -0.200 -0.404
MWDD -0.532 0.734** | 0.586* | 0.215 | -0.397 | -0.702* | 0.437 0.554 0.213

** Significant at P < 0.01; * significant at P < 0.05; BD =

bulk density; FC = field capacity; TP = total porosity;

MD = micro porosity; MP = macro porosity; HC = hydraulic conductivity

4. Discussion

The dominant of sand fraction in the study proba-
bly reflect the parent material from which the soil clas-
ses were formed. The content of sand in the study
ranges from 31-76% in all the soil class types. The
dominant of sand may as well suggest that the parent
material is of coastal plain sand. Systematic variation
in soil texture class commonly occurs due to some fac-
tors such as vegetation cover, cultural practices, rate of
water movement and storage, tillage, organic and inor-
ganic applications, topography etc. In unprotected
lands for instance, the finer soil particles will be selec-
tively removed by erosion, this increases the proportion
of sand particles. Also, deforestation, farming practices
and intensive grazing change soil texture by aggravat-
ing soil erosion. Generally, the soil classes studied,
showed soils of high permeability and porosity, moder-
ate water and nutrient retention and transmission. The
bulk density of the studied soil was observed to range
from 1.1 - 1.7gcm?®. This result could be associated to
low OM and less aggregation, and non-compaction
from the impact of rain drops. Thus, poses no serious
limitation to agricultural productivity. The FC, HC and
TP values suggest soils with high water retention and
transmission that will ensure continuous nutrient sup-
ply and absorption into crop tissues. The MD and MP
results could be associated to the clay content of the
textural class; thus, the dominance of the MD may have
resulted from clay accumulation. Hence water retention
will be higher in soils with high clay contents relative

to those with low clay content. The OC, OM, CEC and
Na values were observed to be low. This simply suggest
soils deficient in plant nutrients or leached soils, low
nutrient recycling and cannot easily support crop pro-
duction without amendment. All these will have vari-
ous impacts on the soil aggregation status of the soils
studied.

The reflection of the results obtained in all the ag-
gregate stability indices evaluated by both wet and dry
sieving techniques (Table 5 and 6) showed soil texture
to be a significant (P < 0.05) factor controlling the ag-
gregation and stability of aggregates. High fraction of
large aggregates signifies a strong soil structure and a
high resistance to water erosion; however, the highest
fraction of aggregates was observed in <0.25mm (Table
5 and 6) and it is the only micro-aggregation index of
all the indices used in this study. Its higher values indi-
cated lower stability of the aggregate. The nature of the
result obtained could be associated among other things
with OM and mineralogical composition of the soil and
cultivation activities as the soils are under different ag-
ricultural activities. Cultivation of the soil weakens the
soil aggregates leading to reduction in the proportion of
larger aggregates. Spaccini et al. (2005) reported that in
Nigeria cultivation reduced the proportion of WSA be-
tween 6-61%. Albrech (1998) noted that when the con-
tributions of Na and Mg to the cation exchange capacity
of a soil exceed 30%, water stable macro-aggregates are
rare and this type of soil like the studied soils are par-
ticularly susceptible to dispersion or disaggregation.
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Among the soil textures the <0.25mm WSA of clay
loam (CL) was observed to be highest (62.4) deter-
mined by wet sieving of which the percentage reduction
in the other soil textures relative to clay loam (CL)
value were; sandy clay loam (SCL) (74.68%) > sandy
loam (SL) (57.53%) > loam (L) (47.28%) respectively.
In the clay loam also, the percentage reduction variation
in the WSA1-4 relative to <0.25mm is high, WSA1
(84.94%); WSA2 (88.30%); WSA3 (87.34%) and
WSA4 (79.33%) respectively. These variations could
be associated with OM content and clay mineralogy.
The dry sieve method depicted SL to be highest value
(60.4) in DSAS5 and overall highest value (65.4) in the
DSA was recorded in DSAL of clay loam (CL). Del
Galdo et al. (2003) and Nweke (2015) noted that OM is
generally mixed with the mineral soil constituents to
form soil aggregates. And OM content of the studied
soils were low (Table 4). However, in highly weathered
soil such as the studied soils clay mineralogy with iron
oxides other than OM may be responsible for the sta-
bility of soil aggregates against disaggregation and col-
lapse of aggregates (slaking). The result of soaking pe-
riod was not significant on the stability of aggregate in-
dices used. This indicates low contribution in the
stability of aggregates. The wetting and dry cycles
cause weak bonding between clay particles and the ag-
gregates of WSA class 1-0.50mm (Zhang and Horn,
2001).

All the aggregate stability indices used correlated
either positively or negatively with each other, soil
properties and with time 0-120 minutes at P < 0.01) and
/or P < 0.05 though some were not significant. The pos-
itive correlation indicated that as one of the aggregates
correlated increased the other also increased while neg-
ative correlation indicates that as one of the aggregate
index correlated increased the other decreased. Thus,
the correlation coefficient showed clearly that relation-
ship existed between the indices used, soil properties
determined, period of soaking observed and aggregate
stability. The correlation coefficient for the linear rela-
tionships especially between MWD wet and MWD dry
showed strong indication of the contribution of soaking
period to the stability of the soils. Water stability of mi-
cro-aggregate usually depends on OC binding agents;
therefore, the results generally may be attributed to the
OC content, differences in size of the aggregates and
clay content of the soil textural class studied. Amezketa
(1999) was of the opinion that aggregates of different
sizes show different stability with the highest stability
of the lower hierarchical order. The fact that aggregate
stability indices used did not correlate with OC and
CEC under observed period of soaking can be that the
level of OC and clay content (Table 4 and 3) is low and
percentage contribution of Na to CEC is very low to
cause aggregation, hence disaggregation of the aggre-
gates. Though high significant correlation coefficient
was obtained between OM and aggregate stability by
(Grieve (1980) and Mo lope et al. (1985) who worked
on soils that varied in OC content from 5.1 - 11.5%. In
contrast soils used for the study were low in OC content
of which range between 0.10 - 0.8 (Table 4).

5. Conclusion

The findings of study showed that of all the aggre-
gate stability indices used, both in wet and dry sieving
in aggregate stability determination, texture was found
to be a significant-controlling factor in both the aggre-
gation formation and stability of soil aggregates.
Among the soil textures, the MWD of the clay loam
was significantly low under wet sieving, because it is
prone to disintegration when wet and thus disappeared
more easily into water than the other soils. The correla-
tion of MWDD with MWDW, DA, SA was negative at
the observed soaking periods. However, there was a
significant correlation between MWDD, MWDW and
DA at time Omins. At time 90mins MWDD correlated
significantly at P < 0.05 with MWDW and at 120
minutes MWDD also correlated significantly with
MWDW, DA and SA. All these do confirm that period
of soaking has effect on the stability of soil aggregates.
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Abstract

The proposed article discusses some issues of aesthetic characteristics of dance art. It is emphasized that
choreography as a separate art form organically enters the morphological system of arts and interacts with other
types of arts. The aesthetic understanding of dance art is based on the universals of cognition, functioning, and
comprehension. At the same time, folk dance is typological, because it is included in the context of ethnoculture.

This article briefly describes the genre picture of the Azerbaijani folk dance, which is based on both aesthetic
ideas and features of the ethnoculture of the Azerbaijani people.

AHHOTaLUA

B npez[naraeMoiz'I CTAaTbC PACCMATPUBAIOTCA HEKOTOPBIC BOIIPOCHI 3CTCTUUCCKUX XAPAKTCPUCTUK TAHLICBAJIb-
HOT'O UCKYCCTBA. HOZ[‘IepKI/IBaeTCﬂ, qTO0 xopeorpa(blzm Kak OTZ[eHBHLIﬁ BUJ UCKYCCTBA OPTaHUYCCKU BXOAUT B MOP-
(I)OJ'IOFI/I‘IeCKYIO CHUCTEMY HUCKYCCTB U BSaHMOHeﬁCTByeT C ApyruMHu BUJaMU UCKYCCTB. OcTeTHYecKoe IIOHUMaHNuE
TaHICBAJIBHOI'O UCKYCCTBA OMMPACTCA Ha YHUBCPCAJIUN TO3HAHUA, (byHKLII/IOHI/IpOBaHI/I)I, ocMbIciieHus. Bmecre ¢

TEM, HapOJHBII TaHEeIl| TUIIOJIOTHYEH, MO0 BXOJHUT B KOHTEKCT ATHOKYJIBTYPHI.
B naHHOI cTaTbe KpaTKO XapaKTepU3yeTCsl )KaHPOBasi KapTHHA a3epOaii)kaHCKOT0 HapOAHOIo TaHIa, B OC-
HOBE KOTOPOTO JIEXKAT KaK 3CTeTUYECKHE MIPEACTAaBICHNU, TaK © OCOOCHHOCTH 3THOKYJIBTYPHI a3epOaiiIKaHCKOro

HapoJa.

Keywords: dance, culture, aesthetics, image, genre, art, people, music.
KuroueBble cioBa: TaHell, KyIbTypa, 3CTETHKA, 00pa3, 5KaHp, HCKYCCTBO, HAPOJ, MYy3bIKa.

[TocTostHHBIE M3MEHEHHMS, IPOUCXOASAIINE B TII0-
0abHOM MHPOBOM IPOCTPAHCTBE, TPEOYIOT 0cOO0TO
BHUMaHHs K MpOIEccaM XyJI0KEeCTBEHHOIO TBOpYe-
crBa. CeroJiHs J0CTaTOYHO OCTPO CTOSIT BOIPOCHI U
TEOPETHYECKOTO OCMBICIICHHUS ICTETHYECKUX TPOOIIEM,
U BOMPOCHI MOP(OJIOTHH HMCKYCCTB, NPHOPUTETHOM
Pa3BUTUHU KYJBTYpbI B 11eJIOM. JIOTHKO-UCTOpUYECKUI
aHaJIM3 pa3HbIX YPOBHEH (YHKIIMOHUPOBAHUS Xy J0XKE-
CTBEHHOI KYJIbTYpPBI CBHJETEIBCTBYET O TOM, YTO 3C-
TETUYECKUE NPE/ICTABICHUS NMPUOOPETAIOT 3HAuYCHHE
YHHUBEpPCAJbHBIX 3aKOHOMEPHOCTEH  YeJOBEUeCKOM
KU3HEACATETIHHOCTH.

X0poIIo U3BECTHO, YTO XYA0)KECTBEHHOE TBOpUE-
CTBO HE TOJIKO PACIIHMpPsIET FPaHH MO3HAHHS JINYHO-
CTH, MUPA, HO U CHOCOOCTBYET COBEPILICHCTBOBAHUIO.
IloTeHuuan, 3aJI0)KEHHBI B XYJOKECTBEHHOM KyJlb-
Type PpOXIAeT KpeaTUBHbIC, HOBATOPCKUE SIBICHHS.
XynokecTBEHHasi KyJIbTypa MMeeT 0COO0YI0 MHCCHIO,
100 00JIaZIaeT W CTETUICCKUMHU, W TYXOBHBIMH, U UH-
TEJUIEKTYaJIbHBIMH BO3MOXKHOCTSIMU. B coBpeMeHHOM
MHpE, KOTOPBIH OTIMYAETCs CIOKHBIMH IIPOLIECCaMH,
POJIb 3CTETUUECKON CHUCTEMBI KaK OJTHOM M3 BEIyIIUX
napaJrM MUpPOIIO3HAHHS UMEET BXKHOE 3HAYECHHE.

JloMHHMPOBaHHE Xy/10’KECTBEHHON KYJIBTYPBI KaKk
MOHMMAaHKE TIOBBIIICHHS KaueCTBA JKU3HH, TIOHUMaHUE
HAIMOHAJIBHBIX U PETHOHAJIbHBIX, TJI00ANbHBIX Mapa-
METPOB CIY)XHUT INPOrPECCHBHBIM TeHAeHIMsM. U B

9TOM acIieKTe HeoO0XoauMa BepHas WHTEPHpEeTarus
CYIIHOCTH, 0COOEHHOCTEH, 3aKOHOB, ()YHKIIMOHHUPOBA-
HUS 3CTETUYECKUX mpejacTaBieHuil. Tak, Hanmpumep,
3CTETHYECKUI 00pa3 MpeaCcTaBIsgeT COOO0 CHHTE3 IMO-
IIUOHAJIBHOTO U paroHansHOro. C OIHON CTOPOHHI,
HNPUOPUTETHB AMOIMOHAIBHO-TICUXOJIOTHYECKUE Jie-
TEepMHUHAHTBI, TAKHE, KaK, HHTYUIMs, (haHTa3Ms, BIOX-
HoBeHue. C Jpyroil cTopoHsl, He00X0AMMA OIopa Ha
KOHKPETHKY — UCTOPUIECKYIO, COIIMATIBHYIO, KyIbTYP-
HYIO.

B3anMo000yCIIOBIIEHHOCTD, B3aUMOICHCTBUE KOH-
TEKCTa M XOpeorpapuIeckoro MCKyccTBa MMeEET He-
CKOIIBKO BEKTOPOB, KOTOpHIEC SBISIOTCS CIIeIU(pUYIe-
CKMUMH JJIs1 UCKyccTBa. Hampumep, mpomecc BKIrOue-
HUS B IPO(ECCHOHATBHYIO Cpey (pyHKITMOHNPOBAHNS,
oTIpeJieNIeHHbIe 3HAaHWSA, (U3MUECKHE BO3MOXKHOCTH,
YMEHHE BKIIOYAThCSI B KOJUIEKTUBHOE MTOBECHHUE, HOO
TaHIIEBAaJIbHOE HCKYCCTBO, XOpeorpaduyeckas IuIa-
cTHKa QYHKITMOHUPYIOT B PEXKUME 0COOO0M JUHAMHKH.

Mopdonorudeckast cucTeMa HUCKYCCTB IIPEJICTaB-
JsieT co0O0i CIIOXKHBIA KOHTJIOMepar CIeNU(UIEeCKUX
BHJIOB UCKyCCTB. BMecTe ¢ TeM, B3aUMOCBSI3U UCKYCCTB
UTParOT OrPOMHYIO POJIb B JaHHOH cucteme. [lonuepk-
HEM, YTO B3aUMOCBSI3H PAa3HBIX BUAOB UCKYCCTB JIEXKAT
U B OCHOBAaHMU NPOMUCXOXKJEHHSI UCKYCCTBA, U B €r0
Pa3BUTHH, U B CHHTETH3ME COBPEMEHHOTO HCKYCCTBA.
be3ycnoBHO, 4TO MaHHBIN acmeKT oboramaeT KaKablid
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BUJ MCKYCCTB, B ONHUX CIy4asx obOoramas ux Crenu-
(uKy, B APYTHX CIy4asx, yCHINBAs €e.

Kaxxaplii Bug MCKyccTBa 00JIaJaeT TOJNBKO eMy
CBOMCTBEHHBIMHU CPEJICTBAMHU Iepeiaun 00pa3oB, IMO-
LM{A, COCTOSHUM, cuTyalui u T.4. Bmecte ¢ tem, riy-
OuHa OTpakeHUS SIBJISIETCS] YHUBEPCAIBHBIM, IIEMEHTH-
PYIOIIMM Bce BBl UCKYCCTBa CBOMCTBOM. Bece BUIbI
UCKYCCTB OOBEIUHSAET CIHOCOOHOCTh YEJIOBEUECKOTO
CO3HAHMS NEPEKUTh MOJHOTY COIEP)KATEIbHOCTH 4Ye-
JIOBEUECKON JTyXOBHOM KHU3HEAEATEIbHOCTU. Peub
UAET, MPEXIE BCEr0, O LIEGHHOCTHOM BEKTOpE, Kacaro-
IIeMcs KaK [eIOCTHOCTH, TaK ¥ OMHAPHOCTH (CYOBEKT-
00BEKT).

Mopdosorudeckasi cucrteMa HCKYCCTB, Oyaydu
KOMIUIEKCOM CIIeIU()UIEeCKUX BHUJIOB UCKYCCTB, 0a3u-
pyeTcs U Ha ONpEeNEeeHHbIX yHUBepcanusx. M3 Hux
Ha30BEM CaMble CYIIECTBEHHBIE!

1.  KoMmieKcHOCTb, €AMHCTBO BOCIIPOHM3BE/E-
HUS;

2. BceoxBaTHOCTh YYBCTBEHHOTO W Palyo-
HaJIbHOIO;

3.  Bzammo3aBHCHMOCTB, 0c00as KOMMYHHKA-
THUBHas IPUPOJA BOCIPUATHS;

4.  MoTHuBanys 3CTETHYECKON AEATEIEHOCTH.

[Ipu »TOM, »HCTeTHYECKOE MOHUMAaHHE, CO0-
CTBEHHO ()EHOMEH ICTETUYECKOrO 3aBUCHUT OT aKTHB-
HOCTH 3CTETHUYECKOTO CYOBEKTa, KOTOPBIH «oIpese-
JACT MPEANOCHIJIKA TMOHUMAaHUA 3CTETUYECKON KYyJib-
TYpHI KaK OIIPeeICHHOI'0 MOyCca OTHOILICHUS K MUPY,
00pasyoIiero ypoBeHb, Ka4ecTBO, OKPAIlICHHOCTb OT-
HommeHus» [ 1, c. 402].

Bce BB HCKYCCTB B MOP(OIOTHIECKOH CHCTEME
00BEeIMHSIET TAaKXKE U TO, YTO TIPH YCIIOBHH CAMOIICHHO-
CTH Ka)XXJIOTO M3 HUX, BCE BHABI UCKYCCTB 00JamaroT
CHOCOOHOCTBIO OBITH BOCTIPHHSATHIM B OCOOOH ACTETH-
YECKOH MIIOCKOCTH.

OcTta"HoBUMCST Ha MY3bIKaJIbHOM HCKYCCTBE Kak
OJJTHOM U3 Hanoboee SMOIMOHAJIbHBIX U JUHAMHWYHBIX
BUOB HCKyccTB. Kak Xxopomio u3BecTHO, OCHOBOM CO-
JACPIKAHUA MY3bIKAJIbHBIX O6pa3OB ABJISIFOTCA TMEPCIKU-
BaHUSI JIIOJIEH, YMOLIMOHANBHO-TICUXOJIOTHYECKUE OTpa-
JKCHMS YeJI0BEUECKON KU3HU, XapaKTephl, HACTPOCHHUS,
PUTMBI YEJIOBEUECKOM AESTEIBbHOCTH.

OrpoMHOe 3HaueHHE B ()YHKIIMOHHPOBAHUH MY-
3bIKaJIbHOTO UCKYCCTBA UMEET KOHTEKCT. IMEHHO KOH-
TEKCTHasl 3HAYMMOCTb COJEPKaHUSI UCXOIHBIX UJEH U
3aMBbICJIOB, KOHKPETHKAa MPETBOPEHHUS T€X WM WHBIX
SMOIMOHAIEHO OCMBICIICHHBIX COOBITHIA, YYBCTB, SBJIC-
HHUM OIpenenseT MHOTO€ B BBIOOPE BBIPA3UTEIIBHBIX
CpC€ACTB MY3BIKaJIbHOT'O UCKYCCTBa U €0 B3aMMOCBSI-
3eil. Tak, HarrpuMep, OCHOBA CHHTE3a TeaTpajIbHOTo Oa-
JIETHOTO CIEKTAaKJIA COJACPXKHUTCA M BO B3aUMOCBA3SIX
MY3BIKQIBHOTO, M300pa3UTEeNIFHOIO HCKYCCTB, JIpamMa-
TYpPTHH U CIIeHOTpaduu. BaxkHO MOI4epKHYTH, YTO XO-
peorpadus Kak BH3YalbHOE, MPOCTPAaHCTBEHHO-BPE-
MEHHOE MCKYCCTBO, KOPPEIHPYET ¢ N300pa3UTEIbHBIM
HCKYCCTBOM, H, 0€3YCIIOBHO, C MY3BIKO.

Krnaccuueckoe omnpeneneHue CUHTE3a UCKYCCTB B
poccuiickoll Hayke cienyromee: «CHHTE3 HUCKYCCTB,
COYCTAaHUEC Pa3JIMYHBIX BHUJI0B HMCKYCCTBA, OKa3bIBarO-
IIUX MHOTOCTOPOHHEE JCTETHYECKOE BO3CICTBHUE.

EnuHCTBO KOMIIOHEHTOB CUHTE3a UCKYCCTB OIPEIEIIs-
€TCsl €IMHCTBOM HJIEHHO-XYI0XKECTBEHHOTO 3aMbICiia
[2, c. 206].

ColManabHBIH KOHTEKCT, B KOTOPOM (DYHKITHOHH-
PYET UCKYCCTBO JUKTYET MHOTHE BEKTOPHI UCKYCCTBA.
Cpeau HUX Ha30BEM MO3HABATENbHYIO, BOCIIUTATEIb-
HYI0, KOMMYHHUKAaTUBHYIO. IMEHHO cOlMambHO-HCTO-
pUYCCKUN KOHTEKCT (OPMHUPYET XYIO0KECTBEHHYIO
KynbTypy. [loguepkHeMm, 9TO aKCHOJOTHYECKUI (hak-
TOP 3/1€Ch UMEET OIPOMHOE 3HaUECHHUE.

TaHeBaIbHOE MCKYCCTBO KaK 3CTETHYECKOE
OCBOEHHUE MHPA, KaK CBOETO POJIa MUPOIPECTABICHUE
(uKCHUpyeT 3aKOHOMEPHOCTH, CBSI3aHHBIC M C TPUPO-
JIOM YelloBeKa, U C €ro MPEACTABIECHUSIMU O MpeKpac-
HOM, U C PallMOHANLHBIMU OCHOBaMH JKU3HEoOecmeue-
Hus. TaHIleBalbHOE UCKYCCTBO — 3TO KOHLIEHTPHUPO-
BaHHOE UCKYCCTBO, CITIOCOOCTBYIOIIEE MAKCHMATIBHOMY
BBIPOKEHUIO UYEJIOBEUECKUX HMOIMid. BmecTte ¢ Tem,
JAHHBIA BHUJI HCKYCCTBA BBICTYIIAET CBOETO POJia T'eHe-
paTopoM LIEHHOCTEW, CIUIAYMBAIOLUIUX KOJUIEKTHB H
CUTHAJIM3UPYIOLIUI O AYXOBHOCTH HAapoJa.

TanHmeBanbHOE WMCKYCCTBO A3sepOaiimkaHa BMe-
maetT B cebs pasHOOOpas3we TaHIEBAIBHBIX KAHPOB.
Kaxp1if 13 HUX MIMeeT CBOU XyH0KeCTBEHHBI 00pa3s.
O0pa3sI TaHIIEBATEHOTO MUpPa (HOPMHUPOBAIUCH MTOCTE-
MICHHO B TCYCHUU JITUTEIBHON UCTOPHHU a3epOaiiKan-
CKOTO UCKYCCTBa. be3ycIoBHO, UTO HAPOIHBINA TaHeI —
9TO c(hepa TBOPUECKOH NesiTelbHOCTH. BMecTe ¢ Tem,
MOYEPKHEM, YTO HAPOJHBIN TaHEeIl TECHO CBSA3aH C OC-
HOBaHUSAMH U UCTOPHUCH ITHOKOJUIEKTHRA. Tak, ero 00-
pasbl peanu3yroTCsl KaK XyAOKECTBEHHOE TOHUMAaHHE
KI3HEIEATCIFHOCTH STHOKOJUICKTHBA, MO0 XyHOXKe-
CTBCHHBI 00pa3 — 3TO, MPEkKAe BCEro M KOHKPETHKA
ucropun, u 0000MEeHHOE BOCcco3maHue Xu3HU. Ecim
0003HAYNTh STHOKOJUICKTHB KaK «aBTOPay IOJI CIOBOM
«aBTOP» NOJIpa3yMeBaeTcsi KOJUIEKTUBHOE €UHCTBO, 5
OBl CKazaia, €JUMHOAYIIHNE B3aHMOCBA3EH HApOIHOTO
MUPOIPENICTABICHUS C OCTETHUYECKUM OCBOEHUEM
TBOPUYECKOH J1EATENBHOCTH.

TaHIeBaIbHOE HCKYCCTBO — a3epOaiiPKaHCKOro
HApOJia SBJISIETCS BAXKHBIM CJlaracMbIM a3epOaiipkaH-
CKOH KyJIbTypbl. Bocrpusitue Mupa uyepe3 HapOAHBII
TaHel UMEET HECKOJIBKO BEKTOPOB, O0YCIOBICHHBIX
cnenn(UKOi TaHHOTO BHIa UCKycCTB. IIpexne Bcero,
MOJAYEPKHEM, YTO TaHEL BXOAUT B ATHOKYJIbTYPHBIN
KOHTEKCT, UIMEET CBOE YETKO ONPEJICIEHHOE MECTO B
MOP(HOIIOTHYECKON CHCTEME UCKYCCTB. Jlanee oTMeTuM
KOMMYHHUKATHBHEIEC COITUATbHBIC (PYHKITIH TaHIIEBAIb-
HOTO UCKyccTBa. M1 HakoHeI], yuTeM KOHIIEPTHOE HC-
TIOJTHEHUE a3epOai/PKaHCKUX HApOJHBIX TaHIEB Ha
CLIEHUYECKOH OCHOBE.

IIpupoma KpacoTsl HapOAHOTO TaHHa, Oe3-
YCJIOBHO, TECHO CBsI3aHa C HAIIMOHAJILHON CEMaHTHKOM.
JocTatouHo TpUBECTH B TpuUMep asepOailkaHCKue
TaHIIBI, CBS3aHHBIC C TPYIOBBIMH MPOLIECCAMU, H C 00-
PAIOBOM KYJNBTYpOH, U ¢ OBITOM, STHOTpapHICCKIMU
napamerpamu U T.7. OrpoMHO€ 3Ha4eHUE B TAHLEBAJIb-
HOM HCKyCCTBE MMeeT MuMecuc (moapaxkanue). O0-
Pa3bl HAPOIHOTO TAHIIA SBJITIOTCS 000OMEHHBIM 00pa-
3aMM I'paHell yesoBedeckoro xapakrepa. Ilogquepkaem
3HAYUMOCTD JINPUUECKUX 00pa3lioB HAPOJHOTO TAHIIA,
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100 B CHCTEME XYHOXXECTBEHHOTO TBOPYECTBA a3ep-
0aiiKaHCKOTO Hapoa JTUPUKA SBISETCS ero Hanboee
SIPKUM MEHTAJIbHBIM MPOSBICHUEM.

HapopHselif TaHen B CUly THUIH3ALUHM XYJOXKe-
CTBEHHOM KyJbTYpbl HMEET CBOM KJIUIIMPOBAaHHEBIE
¢dopmbl. 11 3T0 3aKOHOMEpHO, MO0 TaHIEBaJILHOE HC-
KYCCTBO, KaK ¥ IECEHHOE, JeKOPAaTUBHO-TIPUKJIATHOE U
T.JI. IUTA(OBAINCH B TEUCHUH MHOTUX BEKOB HCTOPUH
yenosedecTBa. C Apyroil CTOPOHBI, TaHEN B KOHTEKCTE
COBPEMEHHOTI'0 COLIMYMa UMEET CBOIO CUMBOJHKY, MO-
TUBUPYIOIIYIO OIpeaesicHHbIe (OPMBI XYI0KECTBEH-
HOU aKTMBHOCTH.

Hapopnsrii Taner mpenctaBiser coboil TBopue-
CKHMI NpolecC, BU3YaJlbHO aKTHUBHBIM, UMEIOIIMI [10-
CTaTOYHO CHJIBHOE CyrrecTuBHOe BiusHue. Crenu-
(uKa SMOIMOHANBEHONW HANpPaBIEHHOCTH HApPOIHOTO
TaHI[A TaKOBa, YTO BOCHPUHHMAIOUINHA €ro WHIUBHJ
HaXOJUTCs B IIpoLiecce CO3JaHus TaHIa. AKT UCTIONHE-
HUS TaHLIA ¥ aKT €T0 BOCIPUATHS HAXOIATCs B HEJeNIU-
MOM €IMHCTBE, HOO (POPMHUPOBAHUE XYI0KECTBCHHOTO
o0pasa B HAPOJHOM TaHIIE TECHO CBS3aHO C OCHOBAMH
STHOKYJIBTYPBI, JKU3HEIACSATEIBHOCTbIO ATHOKOJIEK-
THBa. VIMero B BUIy OCHOBaHUS OBITOBBIC, MaTEPHAIb-
HBIE, JYXOBHBIE.

XymoskeCTBeHHBIE 0O0pa3lbl CKJIAIBIBAIOTCS W3
MHOecTBa (pakropoB. Ciofa BXOIST IIEHHOCTHBIE
OpPHEHTAIH, MOpAJbHBIE HOPMBI, HJ€albl TOM HIIH
WHOM 310Xu. B oCHOBaHMM cO37aHUs 00pa30B JeKAT
JlyXOBHbIEe LieHHOcTU. Hampumep, ycToiuMBBIE KyJIb-
TypHBIE POPMBI, TPUOOPETAIOIINE YHUBEPCATIBHBIN Xa-
paktep. [lomuepkHeMm, 9TO HM3MEHEHU, TpaHCPOpMa-
IIUH B MIOHUMAaHUH CO3IaHUS XYI0KECTBEHHBIX 00pa-
30B IPOUCXOJAT B 3aBUCUMOCTH OT W3MEHEHHS
[CHHOCTHBIX OPUCHTUPOB, HOO OKA3BIBAIOT BIUSIHUE HA
MBIILIJIEHHE, ICUXOJIOTHI0, MUPOBO33pPEHHE.

OCOOCHHOCTH 3CTETHYECKOTO TO3HAHUS HCTO-
pPHUYHBI, 100 HEPa3pBIBHO CBSA3AaHBI C UCTOPUKO-KYIIb-
TypHBIM KOHTEKCTOM. Koppensamus 3CTeTHYeCKuX
MIPEJICTAaBICHU C KOHKPETUKON SMOXHU CTpaHbl, GHop-
MHUPYET TOT WU UHOH CTHIIb XyJ0XECTBEHHOT'O TBOP-
gyecTBa. B TaHHOM acmekTe MoJ4epKHEM POJIb SCTETHU-
YEeCKUX YHHMBEpCAIUH M crienu(uKy MO3HAHMS THO-
KOJUIEKTHBa HA HMCTOPUYECKMH dTall  HUCTOPUHU
XYyJI0’)KECTBEHHOI0 TBOpYecTBa. M 3TO 3aKOHOMEpHO,
100 AcTeTHYecKas cpena OOUTaHMS YeIOBeKa OpraHu-
30BaHa 0c000# COBOKYITHOCTBIO siBeHHiA. [locmennue
HE TOJIbKO MOTUBHUPYIOT, HO ¥ PETYJIUPYIOT OIPEAEIICH-
HBIE ICTETUYECKUE BEKTOPHI. 3JECh MOAYEPKHEM POJIb
coupyMa, MpaBHjla KOHTEKCTA, HOPMAaTHBHOCTH IIO-
psiaka Ku3HeoOecneueHus 1 T.1.

OTrpOMHYIO POJIb HTPAET CENEKTHPOBAHHBIN Xy10-
KECTBEHHBII OITBIT, KOHCONUINPOBAHHOCTE MOP(OIIO-
THYECKOW CHCTEMBI HCKYCCTB, ILEHHOCTHBIE CTaH-
JIapThl, CUCTEMAaTH3allus BOCIPOM3BOJCTBA YCTOWYM-
BBIX (DYHKIMOHAJIBHBIX JETEPMHUHAHTOB, [IEIOCTHOCTh
U IEeJIEeHANpPaBICHHOCTh AKTUBHOCTH 3CTETUYECKOrO
OCBOEHUS MHpa, clieln(rKa CUMBOJIMYECKHUX OIpese-
JICHUH, SIBJICHUN M MOHSATHH, (UKCUPOBAHHOCTH 3CTE-
THYECKOI MH(OPMALINH, CTETICHb M Ka4eCTBO €€ TPaHC-
TSN, OCOOEHHOCTH OOpa3HBIX, MHTEJUIEKTYaTbHBIX
pedurexcuii KOHTeKCcTa. B KOHEUHOM pe3yibTate, 3CTe-

THYECKOE OCBOCHUE MHpPa — 3TO OTPaKEHHUE YeJIOBEUe-
CKOTO CYIIIECTBOBAHIS, MUPOIIPEACTABICHHE KaK XyI0-
JKECTBEHHAsI CUCTEMa 3HAYUMBIX JICHCTBUI.

PaccmarpuBasi mapameTpbl CTETHYECKUX IIpel-
CTaBJICHUH 3THOKYJBTYPHI, TOCKOJIBKY HIMEHHO B JIaH-
HOH cpene GopMHUPOBAIICSI HAPOJHBINA TaHell, CIeTyeT
MOJYEPKHYTh Pa3HOOOpa3ue NPHUPOAHBIX, HCTOpPHYE-
CKHUX, COLIMATBHBIX YCIOBUHA. 3aKOHOMEPHO, 4TO ACTe-
THYECKOE OCBOCHHE KOHTEKCTAa OMUPAETCS Ha Pa3HO00-
pasue croco00B 1 HopM YeTTOBEUECKOH KU3HEACSITCIb-
HOCTH, a TAaK)KE IMEET OTIPE/ICIICHHBIC aJalTallHOHHBIE
¢yakunn. TakmM 00pa3zom, omopa Ha IeTIOCTHRIE UCTO-
pUYecKHe CHUCTEMHBIE KOMIUIEKCHI MOJpa3yMeBaeT H
crienuduyHOCTh 3cTeTnueckux ¢opM. U 310 3aKoHO-
MEpHO, MO0 3THOKYJIBTYpa ¢ IpHUCYyLIeH el scTeTnye-
CKOW KapTHHOW MHpa B Ipoluecce 3Boouun audde-
PEHLMPOBANACh 10 COLHAIBHBIM, KOH(ECCHOHAb-
HBIM, TIOJIMTHYCCKUM TIPH3HAKAM.

A3zepOaiipkaHCKHEe HAPOJHBIC TAHIBI MPOILIH B
CBOCH JBOJIFONIMU JIUTEIBHBIA MyTh U copMupoBa-
JIUCH B Pa3BEPHYTYIO )KAHPOBYIO CHCTEMY, Ky Ia BXOIST
1 TPYIOBBIC TAHIIBI, OBITOBBIC, TEPOMIECKHIE, CTIOPTUB-
HBIC, JHUPHUYECKUE, CONBHBIE M TPYIIOBHIC TAHIIBL,
TaHIBI-UTPBl U T.J. OJCTETHYECKHWE MPEACTABICHHUS
azepOaiiKaHCKOTO Hapoa IPKO IEMOHCTPHPYIOTCS B
TaHLIEBaJIbHOM UCKyCCTBE A3epOaiiiKkane.

TanneBanbHOE UCKYcCTBO A3epOaiiakaHa Hepas-
PBIBHO CBsi3aHa C OCOOCHHOCTSIMU 3THOKYJIBTYphI. Kak
XOpOIIO W3BECTHO, a3zepOailKaHCKHE apXEOoJIOTH, AT-
Horpadbl, HICTOPUKH JI0Ka3ajH, YTo a3epOaiipkaHckue
TaHIB YXOISIT CBOMMH KOPHAMH B TITyOOKYIO IpEB-
HOCTh. OO 3TOM CBUAETENBCTBYIOT HACKAJbHBIC PH-
cynku ['oOycrana, ['emuras, BaKHBIE CBEICHHS IO Ma-
TepUaNaM SMUYeCKUX W NHCHMEHHBIX HCTOYHHKOB
«ABecta», «Knura moero nena I'opryna». O apeBHo-
CTH a3epOaif[KaHCKUX TaHIIEB CBUICTEIHCTBYIOT U
TaHIIBI, BXOJSIIIME B T€ WK HHbIE 00psabl. Hamnpumep,
tanel] «COMIHUY, UCTIONHSIOUIMI BO BpeMsI Ipa3AHUKA
«HoBpy3». K azepbaiipkaHCKUM TaHI[aM HMEIOIIHE
JPEBHIOI0 HCTOPUIO OTHOCATCS TaKXKe TaKhe BHIBI
SULTBI Kak «Xamaiy, «XaxsimTay, «[ oIoMpKany.

Jlupuueckuit obpa3 azepOailJKaHCKHUX TaHIIEB
KaK 3CTETHYCCKH 3HAYUMOE SIBJICHHE MUMEET 0COOYIo
XYI0KECTBEHHYIO BBIPAa3UTEIEHOCTh, HOO SBISETCS
CIOCOOOM CaMOpPaCKpHITHS HAIIMOHAIHHOTO Xapak-
Tepa. JIOCTaTOYHO TPUBECTH B IPUMEP JTHUPUICCKUE
TaHIIBI, CONIEPKATEIBHOCTh KOTOPBIX BCETJa HAIpaB-
JICHa Ha TIIyOWHY YMOIIMOHAIEHOTO TIepe)KUBaHUS.

IIpuBeneM KiacCH(PHUKAIMIO a3epOaiPKaHCKUX
HapOJHBIX TAHIIEB:

«- TPaJUIIMOHHbIC TaHIbI;

- OBITOBBIC TAHIIBI;

- TPYIOBBIC TAHIBI;

- TepOMYECKUE, BOCHHBIC, CIIOPTHUBHBIC TaHIIBI-
UTPHL;

- KOJUICKTHBHBIC TAHIIBI-ATPBI «SLILTBD;

- HapOJHBIC TAHIBI PA3JINYHOTO COACPIKAHU [0,
c. 128].

OTMETHM U TaKyl TUPQPEepeHIHAIUI0 KAHPOB
HapOJHOTO TaHIA. Tax, CIoaa BKIIOUAOTCs 00psIIOBBIE
TaHIIbI, CBaIeOHbBIE, Mpa3AHIYHbIe. Tak, 0c000i kpaco-
TOW U MHOTOOOpa3reM OTJINIAUChH CBaIeOHBIC TAHITHI,
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KOTOpBIE BKIIIOYANIN B ce0S OTPOMHBII CIIEKTp TaHIIe-
BaJIBHOTO HMICKYCCTBa a3epOaliPkaHCKOTO Hapoaa, ITo
OBLIO 3aKOHOMEPHO. «B TeUeHNU HECKOIBKUX JTHEH Xa-
HCHJIC TIPU COMPOBOXKICHUH HAPOTIHBIX MY3bIKAIbHBIX
HHCTPYMCHTOB HCIIOJNHSJIM Ha HAPOJHOW JyXOBHOM
HHCTPYMEHTE 3ypHa COMPOBOKIAIN HAPOIHBIX MY3bI-
KaJbHBIX HHCTPYMCHTOB HCIIOJTHSIIA MYT'aMbl U TICCHH,
WCIIOJIHUTEIIH Ha HAPOJHOM JYXOBHOM HHCTPYMEHTE
3ypHa COTPOBOXKIAIN O0pb0y OoraThipei, copeBHOBa-
HUE «DKBIABIPY», IBIKCHHE KAHATOXOIIEB ITOJT OTKPHI-
TOM HEOOM, a TOCTH BECEITMIINCH, UCTIOHSS HHANBHIY-
aJbHBIC ¥ KOJUICKTHUBHBIC TaHITBD» [6, ¢. 129] .

Lenpro 3CTETMUECKOTO OCBOEHMS YEJIOBEUECKOU
JKU3HENICATCILHOCTH SIBIISICTCS COBEPIICHCTBOBAHKUE U
COXpaHCHHE JYUIIUX KAUYeCTB XYI0KECTBCHHOMN KYJIb-
Typsl. M, B 3TOM CMBICIE, IIETU SCTCTUKU YHUBEP-
cayibHBL. be3ycnoBHO, 9TO 3((GCKTUBHOCTh PA3BUTHS
XYJ0KECTBEHHOHN KYJIbTYPBI 3aBUCHT OT 0a30BBIX IICH-
HOCTEH, pEerHOHATBHBIX OCOOCHHOCTEH, CTEICHH Ty-
OWHEI 1 Ka4ecTBa KyJIbTYPHOTO THAJIOTa, MEHTAJIHTETa
U T

PaccmarpuBass My3BIKaIbHOE TAHIIEBAIBHOE HC-
KyCCTBO B acCIleKTe SCTCTUYCCKHUX IMPEICTaBICHUH,
MOICPKHEM, 3aKOHOMEPHOCTH CUCTEMHOTO MOP(OII0-
THYECKOTO YpoBHS. Tak, TaHIIeBAIbHOE HCKYCCTBO, KaK
U Ipyrue BUJbl HCKYCCTB, UMEIOT CBOMCTBA CYITECTUB-
Hble, KOMMYHHMKalMoHHbIe. [Ipu 3TOM onopoii Bo Bcex

BH/IaX UCKYCCTB SIBIISIETCS LIEIOCTHOCTh, OPTaHU30BaH-
HOCTb, HHTETPUPOBAHHOCTh B KOHTEKCT OOIIECTBA.
Hapsany ¢ Tem, 4To0 B COBpEMEHHOM MHpE, B HC-
KycCTBE HEOOBIYaiHO PacIIUpPEHbl PAMKU €ro MH(OP-
MAaI[IOHHOT'O MO3HAHUs, MPOLECCH B3aUMOIPOHUKHO-
BEHUS Xy0’KECTBEHHOTO U COLMAJIBHOTO, C OJTHOM CTO-
POHBI TaKkKe MOTHUBHPYIOT CUHTETUYECKUE SBICHUS B
XYJ0XKECTBEHHON KyIbType, C IPYyroil — coXpaHsioT
TPaIUIMOHHBIE 3CTETUYECKHIE IIEHHOCTH.
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Abstract

This article discusses some aspects of the study of the evolutionary stages of the musical language of the
Turkic-speaking peoples. The relevance of the methodological positions of evolutionism and the expediency of
relying on the scientific literature of the twentieth century are emphasized. The relevance of studying the evolution
of the musical culture of the Turkic-speaking peoples in the context of musical Turkology is noted.

This article also discusses some aspects of K.Kvitka's theory "from simple to complex”, as well as the role of
K.Kvitka's ideas in the development of musical Turkology. The relevance of K. Kvitka's ideas in modern ethno-
musicology is emphasized. It is assumed that, following the theoretical postulates of K. Kvitka, it is possible to
classify the stadial stages of the evolution of the musical art of the Turkic space. The general stadium determinants
of the music of the Turkic-speaking peoples, in addition to the comparative genre level, can also give tangible,
important results.

AHHOTaLUA

B ,HaHHOI7I CTaTbC PACCMATPUBAIOTCA HCKOTOPLIC ACTICKThI U3YUCHUA 9BOJIIOLIMOHHBIX CTaI[I/Iﬁ MY3BIKaJIbHOTO
A3bIKa TIOPKOSA3BIYHBIX HAPOAOB. HO,I[‘IepKI/IBaCTCSI AKTYyaJIbHOCTb MCTOAOJOTNYCCKUX HOSI/ILII/II7I 3BOJIOIMOHU3MA
1 11eJIecO00pa3HOCTh OMOPHI HAa HAYYHYIO JIUTEpaTypy XX Beka. OTMedaeTcss BOCTpeOOBaHHOCTh W3YUEHHS 3BO-
JIIOIIUH MYSBIKaHLHOﬁ KYJBbTYPbI TIOPKOA3BIYHBIX HAPOJOB B KOHTCKCTC My3LIKaJILHOI>'I THOPKOJIOTHUH.

B Z[aHHOfI CTAaTbC TAKIKC PACCMATPUBAIOTCS HCKOTOPBIC ACHICKThbI TCOPUHN K.KButkn «ot IPOCTOI0O K CJIOK-
HOMY», a Takxke poib uaeil K.KButku B pa3BuTHM My3bIKalbHON TIOpKoJoruu. IloguepkuBaeTcs: akTyaabHOCTb
unert K.KBUTKH B COBpEMEHHOM 3THOMY3BIKO3HaHUU. [IpeanonaraeTcs, 4To, Cleays 3a TCOPETUIECKUMHU MOCTY-
JJaTaMH K.KBI/ITKI/I BO3MOXHa KJ'IaCCI/I(i)I/IKaHI/ISI CTaJUAJIBHBIX 3TAIlOB 5BOJJIIOIIUN MY3BIKaJIbHOTO UCKYCCTBA TIOPK-
CKOT0 mpocTpaHcTBa. O0IIMe cTaguaabHbIe 1eTePMUHAHTEI MY3BIKH TIOPKOSI3BIYHBIX HAPOJ0B, IOMHUMO CPaBHU-

TCJIbHOT'O )KaHPOBOI'O YPOBHSA TAKKE MOTYT JaTh OLUIYTUMBIC, BAXKHBIC PE3YJIbTATHI.

Keywords: evolution, type, melody, oligatonics, culture, formularity, cliche, ethnomusicology.
KiroueBble cioBa: 9BOJIIOLMA, TUII, MEJIOAUS, OJIMI'aTOHUKA, KYJIbTYypa, (bOpMynLHOCTL, KJIMIIEC, 3THOMY3bI-

KOJIorus.

Haponnast xynbTypa BKiIIOHaeT B ceOs Xynqoxe-
CTBEHHBIC TUIACTHI, HAYMHAS C JPEBHOCTH 710 (yHKIIHO-
HUPOBaHUSl HAPOJHOM KyJIBTYpbl B COBPEMEHHOM CO-
quyme. B 3Tom acniekre noguepkHeM, 4TO O4EBHUIHBIC
COBIIAZACHUA B MY3BIKAJILHOM A3BIKE HApPOAOB TIOPK-
CKOI'0 MHUpa TpeOyIOT apryMeHTallud HapaMeTpoB HX
obmrero reHooraa. OuUKcaus TIOPKCKUX MY3bIKAJIb-
HBIX CETMEHTOB IIPEJICTaBIIsIET COOOI CIIOKHBIN Hccie-
JoBaTenbekuil mponecc. OpHEHTHPOM CITYKHT (op-
MYJIBHOCTb 3THX CEIMEHTOB, 0003HauCHHasi HAMU Kak
renodopmyna. ['enesuc poacrTsa, eaAuHbIE KOPHU TIOPK-
CKOH MY3BIKQJIFHON CHUCTEMBI 3aKJIIOUEHBI B THITOJIO-
THSAX 3THOKYJIBTYpbl. DOpMyIIbHBIE TTONIEBKH, KOTOPBIE
KOHIIGHTPUPYIOT B ce0e MY3bIKAIEHYIO CEMaHTHKY pe-
MPE3SHTUPYIOT IpeBHElmMe GOpMbl HHTOHUPOBAHUSI.
Bo3MOXHO HCHONB30BaHWE CHHOHUMOB Te€HOGOp-

MYJIBI, KOTOPBIE SIPKO BEICBEUMBAIOT U3y4aeMbIil (heHo-
MeH. HampumMep, TeHeTHIECKHA «3HAK», HMHTOHAITHOH-
HBII IPOTOTHII, PUTYaJIbHOE KJIMIIIE U T.[I.

O0pa3iibl My3bIKAIBHOTO (OJIBKIOpPA TEOPKOSI3bIY-
HBIX HapOJIOB CBHJETEIbCTBYIOT HE TOJBKO O CIIyXO-
BBIX Mapaysienn3Max. OOBEKTUBHO CYIIECTBYIOT HICH-
THU(UKAIMK 3BYKOBBICOTHOCTH, 3BYKOPSIOB, (YHKIIH-
OHAIBHBIX  COOTHOIICHWH  JIa[IOWHTOHAI[HOHHBIX
THUITOJIOTHH. DTH aHAJIOT MU UMEIOT «POJIOBO», TeHETH-
yeckuil xapakrep. IMEHHO B 3TOM CMBICIIE MOYKHO I'0-
BOPHTH O TOM, YTO reHO(opMyJia PeICTaBISET COO0H
OIIpE/IeJIEHHOE 3BCHO 3BOJIIOIMOHHOW WH(OpMaIny,
160, Kak ObUIO CKa3aHO, HAPOAHAS KYJIbTypa BKIIOYAET
B ce0sl pa3Hble HCTOPUYECKHUE IUIACTHI C IPEBHOCTH JI0
COBPEMEHHOTr0 (DYHKIMOHHPOBAHUSI MY3bIKAIILHOTO
(dhonpkIOpa.
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dukcaiys HICTOPUISCKUX CIOEB KYIbTYPBI, PHUK-
caiysl CTaIuaibHO Pa3IMYHBIX SBICHUN B MY3BIKaIb-
HOW KyJIbTYpE SIBJIICTCSI, 0€3YCIIOBHO, TPYIHOUCCIICY-
eMoii ipobaeMoit. OJHAKO, UCIONB3Ys H3BECTHBIC Me-
TOAOJIOTHYECKUE TPUOPUTETHI ITHOMY3BIKO3HAHUSA,
BO3MOXXHO BBIJICJIUTh W3 TOJHUAJIEMEHTHOTO IIeJIOTO
ompejeNieHHble Bexu sBomtonuu. [Ipexnae Bcero, pac-
CMOTpEHHUE JaHHBIX 3TANOB B MY3bIKE TIOPKOS3BIYHBIX
HapOJIOB MO3BOJISIET CPABHUBATH HX II0 TIPU3HAKY (Hop-
MHUPOBAHHUSA JTaJOBBIX CTPYKTYP.

CyIecTBYIOT pa3HBIe TEOPUU M IMOIXOABI K H3Y-
YEHHIO SBOJIOIMOHHBIX IIPOLECCOB B MYy3BIKE. bes-
YCIIOBHO, YTO CYIIECTBYIOT Pa3HbIe B3TIIAIBI Ha MPOHC-
XOXJICHUE ¥ Pa3BUTHE MY3BIKAIILHOTO UCKyccTBa. O0-
paTUMCsl K TEOPUH «OT MPOCTOTO K CIOKHOMY,
KOTOPAst IPUHAICKUT BUTHBIM (DOJIEKIIOPHCTAM C MU-
POBBIM UIMEHEM, B OCHOBE KOTOPOM JIEXKAT UJIEH HBOJIIO-
nuoHu3Ma. MIMEHHO 3BOIIOIMOHU3M MO3UIIMOHUPOBAI
00BETUHEHUE KYJBTYP B PETYIIAPHON MOCIIEI0BATEIb-
HOCTH, a TaK)Ke aKTyalIM3UPOBAN CPaBHUTEIHHBIH Me-
TOA HccienoBaHusa. Tak, B €r0 OCHOBE JICKAIN TaKHe
MOCTYTAThl KaK «HAIPABICHHOCTh JBHKCHUS YEIOBE-
YECKOT0 OOINECTBa M KYJIBTYPHI OT IMPOCTOTO K CIIOXK-
HOMY; SBOJIFOIIMOHHAS (OpMa KyJIbTypHOH AMHAMHUKHI
— TIOCNIEOBATEIbHOE  YCIOKHEHHWE  COLHAIBHOU
sku3Hm» [1, ¢. 373].

UccrnenoBanre (QyHKIIMOHUPOBAHUS T'€HO(OP-
MyJIbI Ha Pa3HOOOPa3HOM MY3BIKAIbHOM TIOPKCKOM
MaTepuase MoATBEPKIAET 3aKOHOMEPHOCTh TUHAMUKHU
MY3BIKQIBHBIX KYJIBTYpP «OT MPOCTOTO K CIIOKHOMYY.
OO0bennHEHNE TIOPKCKUX KYJNBTYpP TI0 MPHUHIUITY POJI-
CTBCHHBIX IIPOLIECCOB B HMX JBOJIIOIMH BO3MOXKHO Ha
OCHOBE STHOTCHETHUYECKMX peannid. Tak, eciu mpen-
CTaBUTh ceOc TeHO(GOPMYIBHBIA THI WHTOHAIIMU KaK
CBOETO POJa PEIUKT paHHE(OIBKIOPHOTO HHTOHUPO-
BaHUs, 00JIaaONUHA ITOIUCTAIHAIBHON CEMaHTHKOM,
BO3MOYKEH CPaBHUTEIbHBIN aHAIHM3 B TAHHOM paKypce.

I'enodopmyna kak neHTpaIbHAs €AMHHIIIA YTHOTE-
HETHUYECKHX MPOIECCOB TPeOYET IBOIIOIMOHHBIX MOJI-
X0JI0B, MO0 3THOTCHE3 IMPEJCTABIsCT COOOM, mpexe
BCEro, MPOLECC MPOHMCXOXKICHHUS M (OPMHUPOBAHUSL.
JlobaBUM Tak)Ke, YTO MMMaHEHTHBIE CBOMCTBA DTHO-
KYJIBTYPBl OOYCIIOBHIIN KaK BHYTPEHHHE, TaK M BHEII-
HUE (DaKTOPHI HBOIIOIMOHHBIX MpoIreccoB. Tak, 0e3-
YCIIOBEH HWHTETPUPOBAHHEIA «mpoduiby TeHodop-
MyJBl, H00 (hopMupoBaHUe Oa3UpyeTcst Ha OOITHOCTH
ayTeHTHYHBIX ITAPaMeTPOB C BHEITHUMH, a TpaHchop-
Maruu reHO(QOPMYIBHOTO psila OIPENENSIOTCS KOH-
TEKCTHBIMH NMPEOOPA3OBAHUSIMH.

Kaxk xopor1o u3BecTHO, B OCHOBE IBOTFOIIMOHHBIX
MIPOIIECCOB JIeXKaT MeXaHMU3MbI ajantanuu. Ecim npu-
HSTB 332 OCHOBY, 4TO TeHO(OpMyTa SBISIETCS OJTHUM W3
TaKMX aJalTallMOHHBIX MEXaHW3MOB, MOXXHO YTBEp-
JKIaTh, YTO SBOJIIOIIMOHHOE Pa3BUTHE B MY3bIKE TIOPK-
CKHX HapOoJIOB MMEJIO HEKHUIl peryisTtop, OT3bIBalo-
IIMKACS HA MHOTOYHCIICHHBIE PETHOHAIBHBIC U ATHOTE-
HETHYCCKHE W3MCHEHHUs. [ eHeTHYecKas IMaMsATh MPH
9TOM COXpaHseT IIyOWHHBIC, KOPCHHBIC CBOWCTBA, a
PETHOHANBHBIC BHICTYIIAIOT B KAYECTBE BAPHAHTOB OC-
HOBHBIX MY3BIKAJIbHBIX THIIOB B KOHTEKCTE TIOPKCKOTO
Mupa. UcTopust My3bIKH TIOPKOSI3BIYHBIX HAPOJIOB CBH-
JIETENIbCTBYET HE TOJIBKO O HAIIMOHAIBHOHN CHIeIU(pUKE

My3BIKaJIbHOHI KyJIbTYPBI TIOPKCKOTO MHUPA, HO U CyIIIe-
CTBEHHBIX YHHBEPCAIHSX, OOBEINHSAIOMNX €TO B €A~
HOE 1IeNoe, 100 My3bIKaJIbHAasl CHCTEMA — 3TO COBOKYII-
HOCTh KOJU(UIIMPOBAHHBIX 3JIEMEHTOB, MapKUPYIO-
mUX cHeuupuKy TOH WMIAM WHOM MYy3BIKQJILHOMN
KYJNbTYpBHIL.

ITo MHEHUIO STHOMY3BIKOBEIOB, «BO3PACT» MY3bI-
KaJIbHOTO 00pa3lia MOXKET ONpeNeNsiTh CTEIeHb MeJo-
JUYIECKOW Pa3BUTOCTH, a TAKXKe (PyHKIIMOHATIBHAS YET-
KOCTb M ONPENEICHHOCTh JIaJ0BBICKA3bIBaHuA. M3-
BECTHBI METOJBl aHAJIN3a, IO3BOJSIOIINE BBIIBUTH
HanboIee paHHKE YepPThl HHTOHUPOBaHMs. Tak, Hanpu-
Mep, «My3bIKa Pa3HbIX HAPOAOB, TP BCEX CBOMX HAllH-
OHAJIBHBIX OCOOCHHOCTSIX, MOJYUHSIETCS HEKOTOPBIM
00IIMM 3aKOHOMEPHOCTSIM. MOXHO IIpeIoiaraTh, 4To
WHTOHAIIMOHHOE 00pa30BaHUe TUATOHUYECKHX JIJIOB B
My3bIKE BCEX HApOJOB HAET TPEeMs OCHOBHBIMHU IIy-
TAMH: CEKYHJJOBOE OII€BaHUE ONOPHBIX TOHOB, CKauOK
B MeJoauH (TepPLOBBIH M KBapTOBBIA B MEPBYIO OYe-
penb) u MEIOINIECKOe 3al0JIHCHHE CKadkay [2, ¢. 6].

Onupasich Ha uaen yueHslx koHua XIX — Hagana
XX Beka, MOAYEpPKHY UX NPOAYKTUBHOCTh. Ha Mol
B3I, TEHUAIIBHBIE OTKPBITHS OCTANCh HE PACKPBI-
TBIMH B a3epOaif[KaHCKOM JTHOMY3BIKO3HAaHHU U
MIPAKTUYECKH HE UCIIOJIb30BaHHBIMH, TOCKOJIBKY HayKa
Hauyaso XXI Beka oTHecnach K HUM 0€3 JJOJDKHOTO I0-
HUMaHHS.

Pa3Burne azepOailkaHCKOM My3bIKH, B YacCTHO-
CTH, CTAaOMJIbHBIE U MOOMIIBHBIE 3JIEMEHTHI CTPYKTYPBI
CBSI3aHBI C H3MEHEHUSIMH 3BOJIIOLIMOHHOrO Mopsiaka. B
COOTBETCTBHH C ATUM BBICTPAUBACTCA aHAIUTHYECKAs
cxema:

1. ManooObeMHBIE JIAIHI;

2. KsaproBsle nansl;

3. KBUHTOBHIIT JTaOBEIH KPYT;

4, Jlagp! ¢ yBeIMUEHHOM CEKYHIOM.

OpHako, Mpekae 9YeM HCIOJIb30BATh MOCTYNATHI,
6e3yCII0BHO, UMEIOIINE HH(OPMAIIMOHHYIO IEHHOCTH,
ClIeyeT M30UpaTeIbHO OTHOCHUTCS K JIeTepMHHAHTaM
TOro miu uHoro ucrtounuka. Tak, FO.M.Jlortman nucain
0 TOM, YTO K HICTOYHHUKAM «HAJI0 MOJIXOAUTH KaK K TeK-
CTaM, HY>KAAIOUINMCS B ACUIN(POBKE, CBOCOOPAa3ZHOM
PacKOIUPOBAHNU, KOTOPOE AOJDKHO MPEALIECTBOBATH
LIUTaTHOMY MX UCHOJb30BaHUIO» [3, c. 125].

Wnen o paHHUX opMax My3BIKH BEIyIIUX 3THO-
My3bikos10oroB EBpomnbl koHua XIX — Havyana XX Beka
ObuTH IpoaHanu3npoBaHbl K. KBUTKOH B ero HaydHOM
Tpyae «[1epBoOBITHEIE 3BYKOPSIIBD» [4].

JlaHHBIl MaTepuan OTHOCUTCS K UCTOPUU MY3bl-
KaJbHOM HayKH SABJSIETCS IIEHHBIM ONBITOM 3THOMY3bI-
KO3HAHM, HEOOXOIUMBIM U Pa3pabOTOK COBPEMEH-
HOW a3epOail’KaHCKOI 3THOMY3BIKOIOTHH.

«CnoBankuii My3sikoBel A.DNbIIeKOBa B CBOSH
crathe «/IpeBHHE CTPYKTYpHBIE (POPMBI JIaJJOBBIX CH-
CTEM B CJIaBSHCKOW HapoJHOI My3bIKe» BIIOJIHE 000C-
HOBaHHO CUUTAET MEJIO/NH, TIOCTPOCHHBIE Ha Ou-, TpH-
, U TETPAXOpJAHBIX 3BYKOPSaX, PEIUKTAMH JPEBHEH-
el cTaguM My3bIKaJIbHOW KyIbTYpbI CIaBaH» [4, C.
277]. OnuraroHHble AUATOHUYECKUE PSIIbl, B YACTHO-
ctu, Tpuxop sl K.KBuTKa cunrtan «caMoCTOsSTEIbHOM,
KHI3HECIIOCOOHOM M IpeBHEH 1a0BOi cucteMoii» [4, c.
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275]. bonee ToOrO, MOAYEPKUBA BaXKHOCTH (PYHKIIHO-
HaJIbHBIX CBSI3€H B OpraHU3allMd OJIMI'ATOHHBIX CTPYK-
Typ.

B.JL.I'omoBckuid B KOMMEHTapusX K Tpylam
K.KBUTKH OTMETHII, YTO «CETrOAHS, MPU CYLIECTBYIO-
IeM COCTOSTHHM M3yYeHHUE JaHHOW CTaJuH MY3bIKallb-
HOTO MbIIIeHus, npeanonoxenuss K.Ksutku B cyie-
CTBOBaHHUM JPEBHUX JUATOHUYECKUX TPUXOPAHBIX Jia-
JIOBBIX CHCTEM IIOJIHOCTBIO TOATBEPAWIOCHY [4, c.
275].

B xonne XIX —Hauane XX Beka yueHbIe CUUTANH,
YTO B KOHTEKCT 3BOJIIOLIMOHHON HCTOPUUECKON CXEMBI
C HEOOXOAMMOCTHIO CIIEAYeT BKIIFOYATh MEIIOTUIECKUE
00pa3ibl paHHE(ONBKIOPHOTO MHTOHHPOBaHUS. bes-
YCIIOBHO, B COBPEMEHHON HAayKe W3BECTHBI U MPOTUB-
HUKU 3TOU TEOPHUH, HO, B TO K€ BpeMsl, HET U HAYYHBIX
TPYAOB, KOTOphIe OBl Ha OOIIMPHOM MaTepHaye e
OIPOBEPTAIH.

Bynem y4uThIBaTh OCHOBHOM BEKTOP KOHIIETILIUU
«OT TIPOCTOTO K CIIOKHOMY» - HambOollee paHHHE 00-
pas3mbl MY3BIKAIEHOTO (DONBKIIOpa OTPAaHUYHBAIOTCS
Y3KHM 3BYKOBBIM JAMana3oHoM. IIpumeuaTtenbHo, 4TO
paccMaTpuBasi My3BIKaJIbHBIE 00pa3Ibl OJMTaTOHUKH,
K.KBuTKa cuntan ux TOHaJIbHO COCTOATENbHBIMU. OH
OTIpeNIesiI MX KaK «y30CTh TOHAIBFHOTO 00BeMay. B pa-
60Tax M3BECTHBIX 3THOMY3BIKOBEJIOB HE pa3 Xapakre-
PHU30BAINCH YCTOHYMBBIE MEJIOANYECKUE THIIbI, BBISB-
JsieMble B IIPOIlecCce CPABHUTENBHOIO aHAINM3a MY3bI-
KaJIbHOTO (oNIbKIIOpa TOrO WM HWHOTO pPEruoHa.
Joctarouno ObIIO yKa3aTh HA AUAMAa30H, HHTEPBAIUKY
JlMana3oHa U 3aKJIIOYUTENbHBIN YCTOM.

@OYHKIMOHAIbHO-CPAaBHUTEIbHBIA aCIEKT aHa-
JIM3a MO3BOJISIET CUUTATh, YTO U3YUYEHHE CTaJAHAIbHOU
9BOJIIOLMH, C OJHOW CTOPOHBI, U3YUEHHE MHUCbMEHHBIX
HMCTOYHUKOB MY3BIKaJIbHO-TEOPETUYECKON CpeiHEBe-
KOBOW HayKH ITO3BOJIUT OOBSICHUTH T€ WIIM HHBIC U/ICH-
TU(DUKAIMH TIOPKOS3BIYHBIX KYJIbTYp. PaccMoTpum He-
KOTOPBIE METOJIbI M3yUEHUS IPEBHUX MIJIACTOB MY3BIKH
B UCTOPUU TEOPETUUYECKOTO ¥ HCTOPUUECKOTO ITHOMY-
3bIKO3HaHUA. «[Ipu MonbITKax MO3HATH TaliHY paHHUX
9TAallOB  MY3BIKAJIBHONW HBOJIOIMM  HCCIIEAOBATEIIN
MOJIB3YIOTCA. .. CIEAYIOIIUMHI METOJaMHU:

1. u3yyeHHWeM MHUCHbMEHHBIX MaMATHUKOB TeX
HapoJ0B, KOTOpbIE HMENN MY3bIKaJbHO-TEOPETHYE-
CKYIO JIUTEPATYypy B APEBHEHUIINE BPEMEHA;

2. CpaBHUTENbHBIM U3YYEHHEM MY3bIKH T€X HAPO-
JIOB, KOTOPBIE CTOSIT HA HU3IIUX CTYNEHSX pPa3BUTUS, U
MY3BIKHM KOHCEPBAaTUBHBIX CJIOEB KYJbTYPHO-Pa3BUTHIX
HapoJIOB;

3. ucciieloBaHUEeM MY3bIKAIbHO-(HIOreHeTHYe-
CKHX Mapajuieliei;

4. u3y4eHUeM TeX HaleBOB MECEH, TEKCThl KOTO-
PBIX U QYHKIMH YKA3bIBAIOT HA MX JIPEBHEE IPOUCKOXK-
nenue» [4, c. 218].

B koHTEKCTEe My3BbIKaIFHON TEOPKOJIOTHH HE00XO-
JIUMBIM MaTE€pHaJIOM SIBJISIFOTCSL:

1. TIucpMeHHBIC UCTOYHHKH MO MY3BIKAJIbHOMN
HayKe CpPEIHEBEKOBOIO Iepuoja UcTopuu AsepbOaii-
JOKaHa;

2. OOpsimoBasi My3bIKalIbHasl KyJIbTYpa;

3. Jerckwuii, MATEPUHCKHI (QOIBKIOD;

4.  Vicmonp3oBaHWE NaHHBIX OHTO- M (UIIOTE-
He3a;

5.  Omopsl Ha My3BIKaJIbHBIE OOPA3IBl C Tpe-
HMMYIIECTBEHHBIM MpPeoOpa30oBaHWEM Y3KOrO OHama-
30Ha PUTMUYECKOI METOOCTHHATHOCTH.

Jlob6aBuM Takxke, 4TO, KaK IPaBHIIO, HCCIIEI0BA-
TeNU ¢ OOJIBIONH OCTOPOKHOCTHIO OTHOCHIIN K IIEPUO-
JU3allMd CPaBHUTEIBHOTO aHalIM3a MY3BIKaJIBbHOTO
(boJBKIOpa, B YaCTHOCTH, K (DOJBKIOPY, MUMEIOLIEMY
MO3/IHEHIIINE «HACTOEHHS» MY3bIKaJIBHOTO SI3BIKA, KO-
T'Jla CBSI3M BHYTPH PETHOHATIBHOTO (DYHKIIHOHHPOBAHUS
MY3BIKaJIbHOH KYJIBTYpBI OBUIH OCITa0JICHBI.

Mertoauka aHaIN3a My3BIKAIBHOTO (DOIBKIOPA TT0
CXEME «OT IMPOCTOTO K CIIOKHOMY» JaeT OIpEeAcIICH-
HBIE PE3yIbTaThl KOAU()UKAIIMK MY3bIKH TIOPKOS3BIU-
HBIX HapoaoB. Cienys 3a U3BECTHBIMH yUEHBIMHU BO3-
MOJKHO TpPEJIONKHUTh KJIACCU(PUKALUKN CTaTUaIbHBIX
9TaNoB 3BOJIIOLIMU MY3BIKAJILHOTO HCKYCCTBAa TIOPK-
CKOr'0 MPOCTPaHCTBa. be3yciaoBHO, 3TO 3amaya CIOXk-
Hast, 100 TpeOyeT OrpOMHOr0 KOJMYECTBa Marepuasa
Pa3HBIX PETHOHOB TIOPKCKOT0 MHUpa Pa3HbIX IBOJIIOIH-
OHHBIX CTaJWi Pa3BUTHSA MY3BIKAIBHOTO HCKYCCTBA.
Ha nam B3risin, oOmue cTaguaibHbIE TETEPMUHAHTHI
MY3bIKH TIOPKOS3BIYHBIX HAapOJIOB, MOMHUMO CpPaBHH-
TEIHHOTO KaHPOBOTO YPOBHS TaK)K€ MOTYT JaTh OIpe-
JeTICHHBIE pe3yibTaThl. be3ycaoBHO, YTO MeEXOKaHpO-
BB CPAaBHUTENBHO-THIIOJIOTHIECKIH aHAIN3 SIBISICTCS
Oonee mHpOpMaTHBHBIM. BMecTe ¢ TeM, cdopmupo-
BaHHBIE ’THOMY3bIKOBEJAMHU OTPE/ICTICHHBIE CTaIUAIIb-
HBIE XapaKTePUCTHUKH MY3BIKAILHOTO (OJIBKIOpa MO-
T'YT IEMOHCTPUPOBATh HICHTH()UKAIMN B MY3bIKE TIOP-
KOSI3BIYHBIX HApOJOB.

OTMeTHM, YTO KaHPOBAast CHCTEMA, OTPaXkasi HCTO-
PHIO, KOCBEHHO CBHIECTEIILCTBYET 00 BOJIIOINH a3ep-
0aifKaHCKOH MY3BIKH, MY3BIKaIbHO-BBIPA3UTEIBHBIX
cpencts. be3ycioBHO, YTO >KaHPOBAsi cUCTEMa HECET U
OIIpEeeIIeHHbIN cTananbHbIH cMbIci. Tak, oOpsimoBas
MYy3bIKa, OTpakaromasi paHHe()OJIbKIOPHOE HHTOHUPO-
BaHME, C OJIHOI CTOPOHBI, U MpPOdecCHOHANbHAS MY-
3bIKA YCTHOM TPAAULMHU, C IPYTrOil CTOPOHBI.

K.KBuTKa cunTaj, 4TO0 HEOOX0AUMa TeHeTHYeCKas
CHCTeMaTH3alisl MY3bIKAIBHOTO Qonbkiopa. [lo3xe
MOSBUJIOCH TAKOE HAINpaBJIeHHE KaK My3bIKAJIBHOE ClIa-
BSIHOBEJICHHUE C HECYLIUM TepMHUHOM apxetuna B.JI.Io-
LIOBCKOTO, Teopus (opmymnbHOocTH M.3eMI0BCKOTO M
T.JI.

OOpareHne K MHSHHIO BELyIIIUX STHOMY3BIKOJIO-
roB Hauana XX Beka EBponsl u Poccuu, onopa Ha co-
BPEMEHHBIE HCCIICAOBAHNUS JIPEBHUX JIAJIOBBIX CUCTEM
TIO3BOJISTIOT TOBOPHUTH O TOM, UTO Ha MPOTSDKEHNH BEKOB
MY3bIKQIBHOE MCKYCCTBO IBOJIIOI[MOHUPOBAJIO TIO He-
CKOJIbKUM BekTopaM. CyIecTBOBaI C OJIHON CTOPOHBI
MIPOIecC CaMOPa3BUTHSI IEPBUYHBIX UMITYJIIBCOB, (Hop-
MHUpPOBaHMA ayTeHTHYHBIX Tpamuuuil. C apyroi cro-
POHBI, B pe3yibTaTe B3aUMOJCHCTBUSA C WHOHAIIHO-
HaJIbHBIM MY3BIKQJIBHBIM MaTepuaiomM, Mo oborarie-
HUE JIOKAJIbHO! KYIbTYPHI.

W3yuenne 5BOMONUN MY3bIKAIBHOW KyJBTYpBI
TIOPKOSA3BIYHBIX HAPOJIOB aKTyalH3UPOBAHO K KaXKAOH
TIOPKCKOW «BETBM» Teorpa)uuecKoro MpocTpPaHCTBa,
TIOCKOJIbKY 3BOJIIOIHS — 3TO HEOOpAaTHMBIE CTPYKTYp-
HBIE M3MEHEHHs, TpeOyroune (UKCalmuu U COOTBET-
CTBYIOIIEH HHTEPIIPETALIUHU.
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N3yuenne tpyaoB Takux yueHbix kak K.KButka,
B.M.bensesa, ®@.Konecca, B.JI.T'omosckoro, ®.Pyo6-
nosa, O.AnekceeBa, ['.I'enbmromsu, @.Ayspbaxa,
T.Yuncona, K.K.Buna, I".Keppu, I1.Jlangpu, I'.I'pes,
®.Toppedpanka, A.Ommmc, X.Bepuepa, ®.Bpemepa,
B.Bynnca, K.3akca, A.Wnonscona, O.Dnelmepa,
II.Coxonbckoro, A.damuHiueiHa, P.Jlaxa u apyrux
MO3BOJISIET C ONTUMAaJIbHOM CTENEHbI0 00BEKTUBHOCTH
BBIJIBUTaTh CPaBHHUTEIbHBIC INPHOPHUTETHI B AHAIN3C
9BOJIOLMOHHBIX IPOLECCOB B MY3bIKE TIOPKOS3BITHBIX
HapoZoB. Tak, OJHUM W3 METOAOB CPAaBHHUTEIHHOTO
aHanmu3a K.KBurtka cuuran crnepyromei: «/ckomblit
HAMOHAIIBHBIM 3JIEMEHT B MY3BIKE OIIPEACICHHOTO
HapoJia MOXKET OBITh BBISICHEH TOJIBKO I1OCTIE yJalCHUS
BCETO TOTO, YTO B HEil ecTh O0IIEro ¢ My3bIKOH MHBIX
HapoJIOB M J0JDKHO OBITH OTHECEHO K 001emMy GoHIy»
[4, c. 8]. K.KBuTKka OBbUI MPOTHB MOJXOJO0B K TaKOMY
CPaBHUTEIBHOMY aHAJIN3Y, IPU KOTOPOM T'MIIOTETHYE-
CKH OOBSBISIETCS OOLIHOCTH MY3BIKAIBHOTO (OJIBK-
JI0pa ONpE/IeICHHOTO PErnoHa.

He cay4aiiHO yd4eHBIH ¢ OONBIION OCTOPOIKHO-
CTBIO OTHOCWJICS K TEPHOAM3AIMN CPAaBHUTECIHHOTO
aHanM3a, B YaCTHOCTH, K (DOJIBKIOPY, HMEIOLIEMY
TO3HEHIIINE «HACTIOCHUS» MY3BIKQIBHOTO A3bIKA, KO-
T71a CBSI3M BHYTPH PETHOHAIBHOTO (DYHKIIMOHUPOBAHUS
MY3bIKaJIBHOW KyJbTYpbl ObUIM OcnabieHsl. JlaHHOe
YTBEpKICHUE apTyMEHTUpPYET OoOpallieHHe K IMOHCKY
(hOpMYJIBHBIX OCHOBAHUI, THUIIOJIOTUH B CPaBHUTEIIb-
HOM aHaJu3e, OIyCKasl IPU 3TOM pa3HHIy I[EIOCTHBIX
MEJIOINYECKHUX TEKCTOB.

[TocTaBneHHblE W3BECTHBIMH  (OIBKIOPHCTAMHU
BOIIPOCHI aKTyaJIbHBI 10 CeH JIeHb, NOO HEJOCTATOYHO
uccienoBanel. Hampumep, HeT oTBeTa Ha BOIpOC,
chopMynHpoBaHHBIN B Hadaie XX BeKa, KOTOPHIi Ka-
CaeTcst My3bIKH CIaBSHCKHX HapomoB. OTMETHM €ro
BOCTPEOOBAHHOCTb U B KOHTEKCTE MY3bIKaJIbHOM TIOP-
Kostoruu: «COXpaHsUINCh JIM Ha CIaBSHCKOH MOYBE K
TOMY BpPEMEHH, KOT/1a HauaJloch (PUKCUPOBaHUE HAPOJ-
HBIX MEJIOIMI ¢ HAy9HBIMU YCTaHOBKaMH, T€ 0COOEH-
HOCTH MY3bIKQJIEHOTO TBOPYECTBa, KaKHe MOKHO ITpe.I-
mojiaraTh CYIIECTBOBABIIMMH B 3IIOXY CO3JaHUS HX
MY3BIKaIbHOM KyIbTYpBI, IIpu Oojiee TeCHOM oOIIe-
Hum» [4, c. 8]. IlockoabKy OTBET Ha JaHHBIA BOIPOC
TpeOyeT IiIyOOKHX apXeoJOrM4ecKnX, UCTOPHIECKUX,
STHOTpadMUECKUX HCCIICAOBAHUH, MBI TIOIILIN BCIIEA 32
JUHTBUCTaMH W COCPEIOTOYMINCh HA W3BECTHBIX
WJICHTUYHBIX (OPMyJIax TIOPKCKOTO «SI3BIKA» MY3bI-
KaJIbHOTO MHUpAa.

MakcumasbHasi HHTeHCHU(UKaIHS N3y4YeHus TIpo-
6J1eM MY3BIKaJILHOM TIOPKOJIOTHH TECHO CBSI3aHa C pac-
IIMPEHHEM KOHKPETHOTO MaTepHaia HCCIIeJOBaHUs.
Bwmecte ¢ Tem, HeoOX0oauM 0TOOp Marepuala, B KOTO-
POM aKKyMyJIMpOBaHBI Hambomee SpKue W 3HAUYNMBIE
JIETEPMHUHAHTHl MACHTH(UKAINH MY3BIKH TIOPKCKOTO
Mupa. Ha Ham B3ruisz, BeIABHKEHHE HA IEPBBIN IIaH
(yHIaMEeHTaNbHBIX COBMAJECHUH IO3BOJHUT Jajee
yriryOnsaTh CpaBHUTENBHBIA aHann3 Mo pernonHam. 1
€CITH TIEPBBII ATAIl CBUJIETEILCTBYET 00 YHUBEPCATHAX
B MY3bIKQJIbHOW KYJIbTYpe TIOPKCKUX HAPOJOB, TO BTO-
poii — o cneruduke.

Be3yciioBHO, dYTO perHOHANBHBIE  KYJIBTYPHI
MMEIOT CBOH 30HAJbHBIE OTIHYHL. M MpoBeaeHne cpas-

HUTETHHOTO aHAN3a M0 TaKOTO POja 30HaM — ATO He-
00XxoMMoOe citaraeMoe CPaBHHUTEIFHOTO aHain3a; 0o-
Jiee TOro, ero cieayromuit stamn. Ilpeqaraercs nouck
OO0ILETIOPKCKOTO MHBAPHAHTA, 32 OCHOBY KOTOpOTO Oe-
percs TeHOMOPMYJBHBIA psia  a3epOaiPKaHCKOM
HapoJHOW My3blkd. Ilo HameMy MHEHUIO, IpoLecc
AQHAIUTHYECKOH PEKOHCTPYKIMU MO3BOJIUT OT OOLIMX
BEKTOPOB MEPEHTH K 30HAIBHBIM, a Janee, K CHelH-
(UYHBIM IS KaXKT0H MY3BIKAITBHOW KYJIBTYPHI TIOPK-
CKOTO MHpA.

Teopus «OT MPOCTOTO K CIOXKHOMY» MOXKET TaK
WIM WHaYe AWCKYTHPOBAThCS, OJHAKO B YCIOBHIX
azepOailKaHCKOM MY3BIKH H3Yy4eHHe a3epOaikaH-
CKOTO MY3BIKaJbHOTO (DONBKIIOpa IO YKa3aHHOMY
TIPUHLIMITY MOKeT OBITh 1iesiecooOpasHeiM. bornee Toro,
CTaTh OJHOM W3 MapaJurM CPaBHUTEIHHOTO aHAJIU3a.
[TpuBnekas k aHaM3y y3K0OOBEMHBIE JIa/Ibl, U CPABHH-
Basg JlaHHbIE 3BYKOPSAIBI B MY3bIKE TIOPKOS3BIYHBIX
Hapo/0B, MBI NOJy4aeM BO3MOXKHOCTb PacCy’KAaTb O
MIEPBUIHOM CJIOC PAaHHEPOIBKIOPHON Menoaukn. Bme-
CTE€ C TEeM, MBI OIIIPacMcs He TOJIBKO Ha 3BYKOPSITOBBIH
OJIUTaTOHHBIN MPUOPHUTET, TO U oOpamaemMcs K QyHK-
IUOHANBEHOM «OKU3HWY JTaja.

Tak, B KauecTBe METOIOJOTHYECKOH OCHOBBHI
HEOOXOIMMO WCIIONBF30BAHNE CPABHUTEIBHO-()YHKITH-
OoHanbHOro aHanuza. llocnenHee BO3MOXHO, TIIO-
CKOJIBKY UCTOPHYECKUN 0TOOD N1a10()yHKIIMOHATIBHBIX
3BYKOCOUETAHHI OMHUpPAETCs Ha JIOTUKY WHTOHHpYE-
MBIX MY3bIKaJIbHBIX 3BYKOB B HCITOJTHUTEIBLCKOMN Inpak-
THKe. B (opMyNBHBIX IMONEBKaX KPUCTAILIM30BAIHCH
MOTEHINH Ja10(pYHKIIMOHATBFHBIX OTHOIIEHMA. bonee
TOTO, OHH TPHOOpETANH MOPOXKMAIOIINNA XapakTep U
CIIY’)KWJIH BEKTOPOM CIIOKCHHS MY3BIKATBHOH CH-
cTeMbl. B aToM cMBIce 0OpaTUM BHUMaHHE Ha TO, 9TO
Jetanm3anys QYHKIIHOHAIEHBIX OTHOIICHUN 3aBICHMA
OT crieI (UK MY3bIKATEHBIX 00pa3oB. OcoOeHHOCTH
sI3bIKa a3epOailKaHCKOTO MY3BIKATBHOTO (OJIBKIOpa
U MY3BIKQJILHOTO (hOJIBKIIOPA TFOPKOS3BIYHBIX HAPOJIOB
OTIPEIEIIAIOTCS «OKU3HBIO J1aJ1a» B KaX10M KOHKPETHOM
npumepe, XoTs (pyHKIIHOHAIEHO-CMBICIIOBOE COAEPIKa-
HUE HE BCCrjia MACHTUYHO B Pa3HbIX MY3BIKaJIbHBIX
TpagUIUAX, HO0 MeToJuuecKasi KOHKpETHKa 3aBHCHMa
OT UCTIOJHATEIILCKUX HIOAHCOB, KOTOPBIC BHOCST CBOHM
KOPPEKTHBBHI.

PaccmarpuBas craguanbHbIE TapaMeTphl HHTOHA-
UOHHBIX MPOIECCOB, OTMETHM OOIIES3BIKOBEIC CBOM-
CTBa, TaKMe KaK HAIIMOHAIBHO-CIENU(UICCKHAE TaK U
VHHUBEPCAJINH TIOPKCKOH MY3BIKAIBHOW «pedm», H00
APKOCTb U KOHCTAHTHOCTDH BBIPA3UTCIIbHOCTHU MEJIOAU-
YeCcKHX MOJEJeH, onpeaesieMbIX HaM1 Kak reHohop-
MYJBHBIN A1 QyHKIMOHUPYET IpeAeTIbHO SCHO. I eHo-
(OpMYNBHBIN pSAZl OTpakaeT HE TOJBKO XapaKTepH-
CTUKM HAIMOHAILHOTO CTpOs  a3epOaiKkaHCKOM
MY3bIKH. J[aHHBIE MO/IENIN 3aKII0Yal0T B ceOe IBOIIO-
UOHHBIC ITapaMeTPhl MYy3bIKaJIbHOM KYIbTYpHI. ['eHe-
THYECKas PEKOHCTPYKIHUS OOIIETIOPKCKOM (popMyIb-
HOCTH, TIO3BOJIIET YTBEpXKIaTh, 4YTO TeHo(dopMyla
MMEeT WICHTUYHBIA 3HAKOBBIA CTaTyC B aHAIH3HPYe-
MBIX MY3BIKaJbHBIX JIOKAHAX, KO0 B reHOhopMyIax
OTPa3sWINCh JIaJONHTOHAIMOHHBIE YHUBEPCAJINH TIOPK-
CKOW MEHTaJIbHOCTH.

OO6pamieHre K TpyaaM 3THOMY3BIKOJIOTOB KOHIIQ
XIX — nagana XX Beka 00yCIOBICHO HE TOJHKO HX
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3HaYEHHEM B UICTOPHUH 3THOMY3BIKO3HAaHUSA. B azepOaii-
JDKAHCKOM 3THOMY3BIKO3HAaHMM MX paOOThI HE aHAIH-
3UPOBAJIMCH U HE OBUIM OCHOBOM METOJOJIOTHYECKHX
OCHOB B TpyJAax a3epOail/KaHCKHX MY3BIKOBEIOB.
Kommentupyst Toipko oany padoty K.Keutku «Ilep-
BOOBITHBIE 3BYKOpsiasDy B.JI.I'omoBckuii mucan: «Pa-
6oTa KBuTKH, HE MMetoIas ceOe paBHON B MY3bIKOBE/I-
4ecKOl nuTepaType, ocTagach HEU3BECTHOH 3a mpeje-
nmamu Coserckoro Coro3a, a OOJBIIMHCTBO COBETCKHUX
MY3BIKOBEIOB IPOSIBHIIO K HEW IMOJIHOE paBHOAYIIHE.
Tem He MeHee «I1epBOOBITHBIE 3BYKOPSIBI» - TOBOPOT-
HBII ITyHKT B 00JTaCTH MCCIIENOBaHUS IPEBHEHIINX JIa-
JIOBBIX CHCTEM, KaK C TOUKH 3PEHUS METONOJIOTUH, TaK
U KPUTHYECKOT0 OXBaTa MaTepHaja. OTO — BbIIAIOIIH-
ecsi JOCTHXKEHUs MUPOBOM HayKH, MPEABOCXUTHBIIEE
Ha TPUALATE C JUIITHUM JIET Pa3BUTHsI HAYIHON MBICIH
B cTpaHax EBpomnsl [4, c. 276].
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Abstract

At present, the chemistry of high-molecular compounds is one of the fastest growing areas of independent
science. In modern times, there is not a single area of human activity in which high-molecular compounds are not
used.

High-molecular compounds have existed since very ancient times. However, many believe that these com-
pounds became known by chemists after obtaining them artificially or synthetically. This is not the right idea.
Thus, while the synthetic production of member substances began at the beginning of the XIX century, high-
molecular compounds were known even before 100 thousand years. Since its inception, humans have always been
in contact with high-molecular compounds in their daily lives. So, cellulose wool fibers, which are the basis of
wood, skin wheat starch, which is the basis of potatoes, etc. it is included in the order of highmolecular compounds.
They feed people, dress them, provide them with medicines, etc. it is necessary. For this, the science of chemistry,
including the preparation of compositional materials on the basis of chemical compounds, new and used for various
purposes, is one of the pressing problems of the day. All this has always been the most important funds for life.

One of the important directions of modern chemistry is the obtaining of materials with new composition and
necessary properties that can replace natural existing materials and their application in various fields of Industry
[1].

The application of high-molecular ion-exchange compounds in various fields of Science and technology is
one such direction. The research work carried out also relates to this topic.

lon-exchange resin high-molecular compounds are produced in various types in the UK, France, the Nether-
lands, Italy, Japan and other countries.

Currently, the industry produces ionites (ion exchanger resins) of the following general grouping:

KY — cationite "yauBepcansusbiii”, strong acid cationite;

KB — cationite "0ydepusrit”, weak acid cationite;

AB — anionite “BRICOKOOCHOBHBIH”, strong essential anionite;

AH — anionitis” Hu3koocHOBHBIN", Weak essential anionitis.

Most ion exchanger resins made on the basis of high-molecular compounds are solid, insoluble, compounds
with limited swelling capacity [2-3].

lon-modifiers based on cooligomers modified with nitrogen-containing compounds were used for various
purposes and positive results were obtained [4-5].

lon exchanger resins are those that contain many functional groups in their composition, including -OH, >NH,
-NH2, -COOH, etc. as they belong to polyfunctional compounds, their application areas are different.

Sulfocationite prepared on the basis of modified cooligomer was used in softening of technical water and
positive results were obtained.

In laboratory conditions, tests were carried out to reduce the water hardness by trilometric method and posi-
tive results were obtained.

Sulfocationites based on functionalized cooligomers are recommended to be used in softening of technical
water in thermal power plants.

The innovation in the research work is to synthesize an environmentally friendly and economically viable ion
exchanger resin with a new composition and explore its application areas.

Keywords: modification, copolycondensation, oligomer, sulfocationite, ion-modifier.

Experimental part. In the research work, the
resorcine-formaldehyde oligomer was first modified
with urea, and then sulfocationite was obtained.

Soligomer-based sulfocationites (ion exchangers)
outperform alumosilicates and sulfolated coal in their
active ion-exchange resin capacity and chemical dura-
bility.

In a flask with a volume of 250 ml, 40 g of cooli-
gomer and 120 g of 96% solid sulfuric acid are placed
and heated to about 140°c. After the cooligomer is com-
pletely dissolved, the solution (mixture) is cooled to
room temperature, and then poured into a porcelain
bowl, immediately adding 30 ml of 37% formalin. The
porcelain is then fixed in the bowl for 2 hours. After
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cooling, it is washed off with water (until a neutral re-

action). The obtained sulfocationate decomposes into

particles 1-3 mm in size.

For comparison, the modified resorcine-formalde-

hyde oligomer was sulfoized under the same conditions

and applied in parallel in its main indicators (Tablel).

Tablel
The main indicators of ion exchangers based on modified
and unmodified resorcine-formaldehyde oligomers
Func- Particle Pour Degree of Actual Specific
Ne lon exchangers tional size, volume | inflatabil- density volume
groups mm g/ml ity % kg/m® ml/g
Sulfocationite based on un- SO
1. | modified resorcine-formalde- —Ol—f 1-3 0,605 0,18 1256,2 0,9
hyde oligomer
Modified resorcine-formalde- %?_'3
2. | hyde oligomer based sulfoca- ‘NH 1-3 0,833 0,33 1672,7 1,5
tionite CO

The IR-spectra of the unmodified resorcine-formaldehyde oligomer and the modified resorcine-formaldehyde
cooligomer have been studied. (Figure land 2).
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It was found that valence vibrations characteristic
of carbonyl (- CO) and amine (>NH -) groups in modi-
fied resorcine-formaldehyde oligomer and unmodified
cooligomer in IR—spectra corresponding to absorption
bands in the range of 600-4000 cm™ were observed in
1644.85-1719.39 cm?, and deformation vibrations
were observed in 1041.32 cm* bands. Also observed in

IR-spectra valence and deformation vibration C=C
group 1644.85 - 3392.29 cm-1 (deformation); -CH
group 727.45 cm (valence); -OH group 1644.85-
1651.88 cm-1 absorption bands are reflected.

Also, the IR-spectrum was studied in ion ex-
changer resins based on the non-modified and modified
resorcine-formaldehyde cooligomer (Figures 3 and 4).
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Photo 3. IR-spectrum of ion-modifier based on unmodified resorcine-formaldehyde cooligomer

3
96
94 -
o
<
o
o 92 L
=
T B
© o
= ©
Z g 2
g = @
=
88 L
(3]
©
>
86 o
©
r
o
84 &
4000 3500 3000 2500
N4
94
8
93
5 8
92 3 =
© =
[} ™
91 ©
©
90 n
Q
?
© 89
e
S
T 88
o
o
E a7
o
w0
86 ©
&
85 {
~
84 r
83 Q
82 )
4000 3500 3000 2500

1733,27
1651,89

7.62

1550,16

1459,70

1237,97
102

2000 1500 1000 500

BonHosoe yucno (cm-1)

Photo 4. IR-spectrum of ion exchanger resin based on modified resorcine- formaldehyde cooligomer

The observation of SOs; groups in absorption
bands 1644.85-1544.88 cm-1 in IR spectrum in sul-
focationites based on unmodified resorcine-formalde-
hyde oligomer and modified resorcine-formaldehyde
cooligomers shows that the obtaining of sulfocationite
by interaction of solid sulfuric acid with oligomer and
cooligomers occurs due to chemical bonds. It is as-
sumed that methylol groups easily bond with sulfuric

acid, resulting in the entry into the benzene ring —SO3
groups.

DTA and TGA analyzes were also carried out to
determine the temperature indicators of ion exchanger
resins (Figures 5 and 6). Thermogravimetric study of
samples was carried out on the Netzsch Sta
449F3STA449F3A-0836-M apparatus, in the tempera-
ture range of 20-9000C, in an inert medium.
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Photo 6. DTA and TGA analysis of modified resorcin-formaldehyde cooligomer based ion exchange resin

From the DTA and TGA curves, it was found that
the destruction process of sulfocationite goes through
three stages. Residual mass loss was 5.29% in unmodi-
fied resorcine-formaldehyde cooligomer-based ion
change and 2.85% in unmodified resorcine-formalde-
hyde cooligomer-based ion change.
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INOJYYEHUE CHEIUAJIBHBIX KOMITIO3UITMOHHBIX HEMEHTOB HA OCHOBE
HNOPTJTAHAINEMEHTOB C ITNIPABJIMYECKUMHU JOBABKAMU
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The results of testing composite cement based on industrial waste-phosphogypsum are presented. The results
of the experiments showed the possibility of using phosphogypsum to obtain a multicomponent composite cement

with a lower firing temperature.
AHHOTaLUA

HpI/IBeZ[eHBI Pe3yibTaThl UCOBITAHHUA KOMIIOSUIIMOHHOI'O IEMCHTA HA OCHOBE MPOMBIIIJICHHOT'O OTXO,Z[a'(bOC-
(I)OFI/IHCB.. PeByJ'IBTaTBI MMPOBCACHHBIX OIIBITOB MMOKa3aJn O BO3MOXKXHOCTH HUCIIOJIb30BAHUS (1)OC(1)OFI/IHC21 AJIA IOJ1Yy-
YCHHUA MHOTI'OKOMIIOHCHTHOT'O KOMITO3UIITMOHHOI'O IEMEHTA C OoJlee HU3KOM TeMnepaTypoﬁ 00sHra.

Keywords: Hydraulic additives, ettringite, phosphogypsum, sulfomineral clinker, differential thermal analy-

sis.

KiroueBble cioBa: ['mapasinuueckue n00aBKH, STTPUHTHUT, dochorumc, cyabPpoMUHEpaIbHBIA KIHHKED,

nuddepeHIHaIbHO-TEPMUYECKUN aHAJIH3.

Lean padorel/Introductions. J{ns moseimieHus
AKTHBHOCTH IIOPTJIAH/IIEMEHTa C THAPABIMYECKHMHU
nobaBKkaMu W 0e3 HHUX BBIBOJWIN CYNb()OKIHHKEPHI
Pa3sHOro MUHEPAIOTUYECKOT0 COCTABA, TOJyYEeHHbIE Ha
ocHoOBe (hocdorurca.

Marepuansl u meroanl./Materials and meth-
0ds.Bbuti  MCTIONB30BaHBl LIM(EPHBIH TOPTIaHALe-
MeHT Mapku 400 AXaHrapaHCKOTO IIEMEHTHOTO 3a-
BOJIa,lIJIAKM YMMKEHTCKUE,JIMHUT,I0JIY4YEeHHbIH Y-
TeM OOHra aHrpeHckoi riamubl npu 700-800°C u
TJTUEIKBI.

Cynb(QOKIMHKEPHI MOJTydaau 00)KUTOM ChIPbEBOH
CMeCH 3aJIaHHOTO cocTaBa npu Temnepatype 1250°C.B
3aBUCHMOCTH OT Ns CYJIb(OKIMHKEpa COJlepXKaHUe B
HeM cyibdoamroMuHara coctaBisio 3,5-18%,cyib-
¢ocmmukara -10-82%,6emura -0-65%,cynbdara kanb-
nus B cB0OOIHOM cocTtosinnu -0-32,3%.

B pabote ObIIM MCHOTB30BAHBI BSDKYIINE, COCTAB
KOTOPBIX IPUBE/ICH B Ta0I.3.

Kak BHOHO W3 pe3ynbTaToOB, NPUBEACHHBIX B
Tab1.3,3HaYNTENPHOE CHIDKCHHAE AKTHUBHOCTH BSKY-
iero HaOroaeTcs IPU BBEJICHUN B €r0 COCTaB IILIa-
k0B (1040%) u riuanTa (40%). ek cHagana (B BO3-
pacte 1u 3 cyT) 3HAYUTENHHO CHIDKACT aKTHBHOCTH
MOPTJIAHIIEMEHTA, 3aTeM (K 28 CyT TBEpACHUS) Jaxe
HECKOJIBKO €€ MOBBIIIACT.

Jlyiss yCTpaHEeHHsT 3TOTO SIBJICHUS ObLa M3ydeHa
BO3MOJKHOCTh TIOBBIIICHUS AKTHBHOCTH IMOPTIIAHILC-
MEHTa C BBeJleHueM 5-35% ruapaBandeckux 100aBoK,
cyabdokauakepoB ¢ Nns=0,1;0,5;1,0;1,5;2,0;2,5;u 3,0.
Brutn ompeeneHbl ONTUMABHBIE COCTABBI BSDKYIIETO
(Tabn.4).
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Tabmmma 3
Howmep Tum Rcymero, % OTHocuTeNnbHAs IPOYHOCTh NPH CKATUH, %, uepes
coCTaBa ’ 1 cyT 3cyr | 7cyr | 28cyr | 180cyr
1 Hoana“Hz[ueMeHT JUTs acOECTOIEMEHTHBIX 100 100 100 100 100
n3aeaui
2 [nakonoprnaranemenT(40% mutaka) 39 52 56 59 -
3 nuautnopriaanauement (20%rnuanTa) 56 106 95 100 76
4 [muantnopTaananemMenT(40 romauTa) 74 67 48 47 40
5 'nuexnoptaanauement (30% rauexa) 63 83 101 134 94
XapakTepucTuka Bsi- | OTHOCHTEIbHAS MPOYHOCTH IPH CXKATHHU, %,K IIPOYHOCTH 6€3/106aB0U-
Homep HKYILETO HOT'O MOPTJIaHALIEMEHTa JJIsl aCOECTOLIEMEHTHBIX M3/IeIHH
cocrasa | (E;sjfnii}s;;; 1 cyr 3¢yt 7 cyT 28 cyT 180 cyT
1 0,5 o 322 - 326 181 105
2 0,1 Jo 167 114 108 100 -
3 15 Jo 102 103 116 113 100
4 15 Jo 216 65 58 47 47
5 1,5 Ho 90 100 104 117 100

VYcraHoBneHo, uto BBeaeHue A0 35% cyinb-
¢doxnmHKepa ¢ ns=0,5 MOBBIIIAET aKTUBHOCTH 0€37100a-
BOYHOT'O NOPTJIaH/IIEeMEHTa BO BCE CPOKU TBEP/ACHUS B
1,8-3,2 paza; BBemenne o 20%MmuIaKomopTIIaHALE-
MEHTa, MOJIU(PUIMPOBAHHOTO CYIb()OKINHKEPOM C
Ns=0,1 B HayalbHBIE CPOKH TBEPIACHUS IOBBIIIACT
MPOYHOCTh UCXOJHOTO MIU(PEPHOTO MOPTIaHALEMEHTA
B 1,6 pasa.

['MUHUT ¥ MTUEeKNOPTIIAHIIIEMEHT OTHOCSTCS 00-
Jee aKTHBHBIMHM TPU BBEICHHH B HX COCTAaB CYJb-
(hOKITMHKEPOB € Ns 0OJIBIIE €AMHUIIBL, T.€.TIPH OOJIBLIOM
COJICp’)KaHWU B HUX CyJnb(ara Kaublus B CBOOOIHOM
COCTOSIHUH..

JAnst BBISICHEHHS IPUYNH, 00yCIIaBIMBAIOIIIX O-
BBIIIICHUE AKTHBHOCTH ITyNIIOJIAHOBBIX MOpTJIAHALE-
MEHTOB IIPU BBEJICHUHU B MX COCTaB CYJIL(OKIMHKEPOB
pa3HOro cocTaBa ,0blIa U3yuyeHa KHHETHKA X THpaTa-
IIMH METOZIOM OTIpEICTICHUs CBSI3aHHOW BOMBI, BBIACIIE-
Hust Ca(OH)» ,a Taxoke BBIIOJTHEH PEHTIeHO(a30BbIi U
muddepeHInaNIEHO-TEepMIUUECKUH aHaAJIN3 TPOAYKTOB
THIpaTaIyH.

PesyabTraTrel u o0cyxnenusi/Materials and
methods. Ananu3 cMmemaHHbIX CyIb()aTHPOBAHHBIX
[IEMEHTOB IT0Ka3aJl, YTO CBA3BIBAHUE B HUX BOJBI HUIIET
s dexTuBHO, yeM B 6€3100aBOYHBIX IIeMeHTaX. Boine-
neane Ca(OH)2 mpu TBepA€HUHN BBICOKOMIPOYHBIX CMeE-
[IAHHBIX LIEMEHTOB HE MPOHCXOIUT, DTO CBUAETENb-
CTBYET O TOM, YTO B IIPOILIECCE TBEPACHUS BBLACIAIONIA-
scs Ca(OH), ObICTpO CBSI3bIBAacTCS C OE3BOIHBIM
Cynb(}OaTIOMUHATOM U HECBA3aHHBIM CyJIb(aTom
KaJbIus Cyab(pOKINHKepa B 3TTpuHTHT. OOpa3oBaHue
STTPUHTHUTA B IpOIlecce TBEPACHHS CyIb(paTHPOBaH-
HOTO IMYII[0JAHOBOIO [IEMEHTA MOTBEPKAAETCS PEHT-
reHo¢a3oBeiM W IupdepeHnnanbHO-TEPMUIECKUM
aHaJIM3aMH NPOJYKTOB T'HApaTalHH.

IIpomusBoncTBa CyNbHOMUHEPATLHOTO H TOPT-
JaHALEMEHTHOTO KIMHKEPOB MPAKTHYECKH HUYEM HE
OTIMYArOTCA. TEXHOJIOTHS IPOU3BOJCTBA MEPBOTO
BKJIIOYaeT B ce0s CTajuM IIOATOTOBKH CHIPHEBOTO
nuiama, cocrosimero u3 gocdorurnca (7-52%),u3Bect-
HsKa (73-44%) n kaoauHoBoOH rimHbI (20-3%), 00kura
mama ipu 1250°C Bo Bpamaroieiics neuu ¥ nMomMosna
KIIMHKEpa.

Jis omydeHus. MHOTOKOMIIOHEHTHOTO IIEMEHTA,
COJICPXKAIIET0 MOPTIAHIICMEHTHBIH U CyJIb(OMHUHE-
paibHBIN KIMHKEPHI U TUAPABIUYECKYIO J00aBKY, IMO-
MOJI MOKHO OCYIIIECTBIIATH OTHOBPEMEHHO B OJTHOM ar-
perare.

BeiBoabi./Conslasions.OnbITHO-IPOMBIIITIEHHAS
naptusa(500T) cynb(pOMHHEpANIFHOTO KIMHKEpa Oblia
BEIITyIIeHa HA AHTPEHCKOM KOMOMHATE CTPOHUTEIBHBIX
MatepuanioB. Cyab(pOMUHEPATBLHBINA KIMHKEP XapaKTe-
pusoBancs KH=0,667,ns=1,5, temmnepaTtypa oOxura
konebanacy ot 1250 mo 1300°C.Mapka mosny4eHHOro
nemenTa cocraBmia ot 300mo 400. Comeprkanue ¢oc-
¢orunca B cripbeBoii cMecu mocturano 20%.00xur
KJIMHKEpa IPOUCXOAUT BO Bpawatouieiics neun 3X 80m
6e3 kakux-1mbo TpyaHocTed. OnbITHAS MapTHS CYyJIb-
(hoMHHEpaNEHOTO IIeMEHTa ObLIa WMCIIOJF30BaHA IMPHU
WU3rOTOBJIEHHH OETOHHBIX M3EJIHA KaK CAMOCTOSTEb-
HOE BSDKYIIEE, a TaKKe JUIS TOTy9IEeHUs] MHOTOKOMIIO-
HEHTHOTO LIEMEHTA.
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NCIIOJb30BAHHUE JIETUPOBAHHBIX MEJTIOIIUX TEJ ITPU N3MEJIBYEHUHN
BbBICOKOABPA3UBHBIX MATEPHUAJIOB
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The possibilities of using alloying additives to improve the wear resistance of cast-iron cylpebs for fine grind-
ing of cement are given. Marked increase in wear resistance of cylinders alloyed with chromium

AHHOTAN NS

IIpuBeneHbI BO3MOXKHOCTH NPUMEHEHUS JIETHPYIONUX T00aBOK JJIS MOBBIMIEHUS H3HOCOCTOMKOCTH 4yTyH-
HBIX IHJIBIIEOCOB Ul TOHKOT'O M3MeNb4YeHHs LeMeHTa. OTMeueHb! MOBBIILEHNST N3HOCOCTOMKOCTH LIMJINHIIPOB,

JIETUPOBAHHBIX XPOMOM

Keywords: Cast iron cylpebs, alloying additives, wear resistance, mill, abrasive dies.
KiroueBblie ciioBa: UyryHHBIC IIFUTHIEOIIBI, JISTUPYIOMIHE JOOABKH, H3HOCOCTOMKOCTD, MEIIFHUIIA, a0pa3uB-

HbIC MaTpHLbI.

Beenenue. /Introductions. B nacrosiiiee Bpemst
HaOJII0JaeTCs pacIIupeHre 0O0bEMOB HCIOIb30BAHUS
UIBIIEOCOB B TMPOU3BOJACTBAX, CBSI3AHHBIX C TOHKUM
U3MeNbYeHHeM. OTH Meolie Tejla HauboJiee mpoCThl
B H3TOTOBJICHUH U BBITYCKAIOTCS U3 JICIIEBOTO MAaTEPHU-
ana (uyryna).OJIHaKo mpaKTHKa MPUMEHEHUS B TOPHO-
PYIHOH MPOMBIIIICHHOCTH ITOKa3alla, 9YT0 MX Pacxo[
HECKOJIBKO BBIIIIE ,9€M CTaJIbHBIX mapoB. [loaTomy Bo-
MPOC TTOBBIMICHIS] U3HOCOCTOHKOCTH YYTYHHBIX IIHITh-
neOCoB akTyaleH, IPU ATOM Haubojee IepCIeKTHUB-
HBIM METOJIOM SIBJISIETCS JISTHPOBAHUE HCIIOIB3YEMOTO
YyryHa.

Hean padorsi. /Aim. [IpruMeHeHUE JTETUPYIONUX
J00aBOK (dJalle BCEro HCIOJB3YIOTCS MapraHel, HH-
KeJ, XpOM, BaHAJHii) IMO3BOJISCT CHU3UTH PAacXoj U3-
MENBYAONINX TN MPH IepepaboTKe BBICOKOAOpa3UB-
HBIX JKEJIE30PYIHBIX MaTepPHAJIOB U PyJ IBETHBIX Me-
tamoB 10 50%. B 1memMeHTHOH NpPOMBIIIJICHHOCTH
OTMEUYEHBl Clly4al TIOBBIICHUS HW3HOCOCTOWKOCTH
UIBIIE0COB U3 JIETHPOBAHHBIX YYTYHOB B 3pa3a u 00-
nee.

Marepuaasl u meroani. /Materials and meth-
0ds. JIXKM3aKCKUM TIOJUTEXHUYECKUM HHCTHTYTOM H
nabopatopueii “TexHonorus MmeramwioB” TamikeHT-
CKOT'0 TOCY/IapCTBEHHOT'O TEXHUYECKOTO YHHBEPCUTETa
JUISL U3MEJIbYECHUS BBICOKOAOPa3MBHBIX HEOKHCIIEHHBIX
JKEJE3UCThIX KBAPLUTOB MHXalJIOBCKOTO MECTOPOXK-
JICHUSI BBIIIOJIHEH KOMIUIEKC JIa0OpaTOpHBIX W TPO-
MBIIUICHHBIX UCITBITAHUH 110 OTpeIeIeHNIO 3¢ (HeKTHB-

HOCTH IHJIBIIEOCOB C JIETHPYIOMMMHU no0aBkaMu. Mc-
TBITAHUSIM OBUTH TIOJIBEPTHYTHI IMIIBIIEOCHI, BBITIAB-
JICHHBIC W3 YyTYHOB, JIETUPOBAHHBIX BaHAJINEM U XPO-
MoM. ConeprxaHue Xpoma B UyryHax cocrasisuio 0,17-
0,30%, Banagus -0,2-0,3 mpu COOTBETCTBYIOIIEM CO-
Jep>KaHuM B psAAoBBIX nuibnebdcax 0,14% xpoma u
0,02% Bananus. McnplTaHus IOKa3aiu, 4To JETUPOBa-
HHE YyT'yHOB ITOBBIIIAET TBEPJOCTH IIIIIBIIEOCOB Ha 15-
30 egunun no bpuHemmo. JlabopaTopHBIe HCIIBITAHHS
MO OIIPEJENICHHIO N3HOCOCTONKOCTH NMPOBOAMIN B Ja-
00paTOpPHOH MIApOBOW METBHHUIIE 00BEMOM 711 TIPH CO-
OTHONIEHUH Tapel:pyna:oga=10:2:1.00mee Bpems
M3MENBYCHHS U1 OIEHKH W3HOCOCTOMKOCTH COCTa-
BUJIO 42 4, 3aMeHa U3MENbUaeMOr0 MaTepualia u BOJIbI
MIPOBOJMIIACKH Yepe3 Kaxkable 3,54.

Pesyabratel u  o6cyxaenusi. /Results and
discussions. PesynbraTsl 1a00paTOPHBIX HCIBITAHHUI
ITOKAa3aJi, 9TO B pe3yJIbTaTe Jake HeOOoMbImuX 100aBOK
xpoma u BaHaus (10 0,3%) moBBIIAETCS H3HOCOCTOM-
KOCTh muibnebcoB Ha 7-13%. B menmom momydeHHBIS
pe3ynbTaThl UCHBITAHUN MO3BOJIMIM PEKOMEHJO0BATh
MIPOMBINIICHHOE MPOU3BOJICTBO IUIBICOOB U3 TMPH-
POJHOJIETUPOBAHHBIX PYI.

Jl1st mpOMBIIITIEHHBIX HCOBITAaHUA Ha Makees-
CKOM TpPyOOIMTEHHOM 3aBojie ObLIa OTIUTA TMAPTHS
ubIie6coB Maccoit 270T, koTopast ObuIa HarpasiIeHa
JUIS. CPaBHUTENbHBIX HUCIHBITAHUN Ha MUXaiOBCKUI
TI'OK. Ux xuMuueckuii cocTaB v TBEPOCTb NPUBEIEHBI
B Tabm.1.

Tabiuma 1
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N unuHaps! U3 DpUPOAHO-

OCHOBHbBIE TAPaMETPBI [umuHApE! PSAAOBOI MOCTABKH JICTHPOBAHHOTO YyryHa
XuMudeckui coctas, %:
Yraepon 3,0-3,5 3,0-3,8
Kpemuuii 0,3-0,9 0,5-1,1
Mapraser 0,3-1,0 0,3-0,8
XpOM 0,07-0,22 0,25-0,58
BaHAIUN 0,02-0,03 0,2-0,4
docdop 0,07-0,12 0,1-0,3
cepa 0,15 0,15
TBEPJOCTh 110 bpuHETI0:
MaKCUMyM 450-480 510-530
MHUHAMYM 465 520

W3 naHHBIX aHAIK3a HUIBIIEOCOB MPOMBIILICHHOM
mapTuu BUAHO 9To mobaBka 0,2-0,4% BaHamms u 10
0,4-0,6% xpoMa MPUBOIMUT K MOBBIIICHUIO TBEPIOCTH
mteniedcos Ha 50-60 ex.mo bpuremtio.

Jns onpenencHus 3PPEKTUBHOCTU HCIOIH30Ba-
HUS HOBBIX HM3MEJBUYAIOIINX TEJ Ha O0OTaTUTEIHHOMN
(habpuke Muxaiinockoro 'OKa ObUTH BBITTOJHEHBI
MIPOMBIIIJICHHBIC UCTIBITAHUA. JIeTHpOBaHHBIC IUNbITE-
OCBHI IPUMCHSTHCH B IIAPOBOY MEJBHHUIIC MOKPOT'O U3-
MenpueHus 4,5x6M (o6bemom 89 M%) TpeTheil cramuu
npu nepepaboTKe HEOKUCIICHHBIX KBAPIIUTOB B OHOM
W3 IPOMBIIIUICHHBIX ceKnii B mapamienpHoit ceximm B
AHAJIOTHYHYI0 MEJIBHUILY OBUIH 3arpy>KEHbI CTaJIbHBIC
mapsel auamerpoM 40MM.B xone ucnbiTaHui, KOTOpHIE
OCYLIECTBIISUIM B TeueHHe 56 cyT, Obuia mpoBeneHa

OIpoOOBaHMI LMKIOB H3MENIbYEHHS CPaBHUBACMBIX
cekuuid. KpynHocTe H3MeNbuUE€HHOro Marepuaia Io
knaccy 2000mkMm coctaBuna 88,5-89%.,mo kiaccy
100mKM -96-98%,10 Kmacey 4mrm -93-95%.

U3 amanuza pe3ysabpTaToB OMPOOOBaHUIl ObuLia
YCTaHOBIICHA WACHTUYHOCTh TEXHOJOTHYECKHX ITOKa-
3aTeneil MeIbHUII, 3arpyKeHHBIX IUIne0caMu H IIa-
pamu. Y nenpHBIE pacXoIbl SJIEKTPOIHEPTHH Ha 1T u3-
MeJIb4aeMOro MaTepualia 1o CpaBHHUBAEMBIM MEJbHH-
oaM TakXKe OKAa3aJIHNCh MPAKTUYECKH OIMHAKOBBIMHU
(6,9-7,1 kBt -u.).

CBOIHBIC HKCILTyaTAIlHOHHBIC MTOKA3aTEIH MCITBI-
TaHUH NpUBEAEHBI B Ta01.2

Tab6mumna 2
Cex1us

Iloka3aTenu o6 N7
Tun uzmenbyaroei cpeasl [Maps Iunbneocs
O06beM MeIbHULEBL, M° 91 89
Macca BHYTpUMEIEHUYHOM 3arpy3KH Ha HAYaJIO HCIBITAaHUH, T 111,5 105,6
Macca norpy3Ku MeTbHHIl U3MENTbYAOIIUMU TEIaMHU, T 127 115,2
Pacxox Memonux e 3a Mepruo]T HCIIBITAHUHA, T 130,4 125,9
Cyxoii Bec nepepaboTaHHOMN CeKIMei pybl, ThIC.T 251,6 2459
Y nenpHBIA pacxo] H3MeIbyaloe cpeasl Ha 1T pysl, 1° 0,518 0,512

U3 naHHBIX Ta01.2 BUIHO, 9TO PACcXO HHJIbIIeOCa,
MOJIyYEHHOTO W3 TPHUPOJIHOJETHPOBAHHBIX YYT'YHOB,
COTIOCTaBUM C PACXOJ0M CTAIIbHBIX IIapPOB.

CpaBHeHHUE H3HOCA JICTUPOBAHHBIX IHIIBIICOCOB U
UJIBIIE0COB PSAOBON MOCTAaBKH C yUYETOM paHee Mpo-
BEJICHHBIX HWCIBITAHUN IO3BOJMIO YCTAHOBUTb, YTO
pacxoj ONBITHBIX IMIIbIIEOCOB HIKE Ha 6,5%.

BuiBoasl./Conslasions. B abopatopHBIX ycio-
BHSX OBLIN MCIIBITAHBI TAK)KE MEIIOIIHE TENIa C MOBBI-
menHo# (mo 20%) maccoBoit moneit xpoma. M3HOCO-
CTOMKOCTh YYT'YHHBIX MEIOIUX TEJl, BBIMOJTHEHHBIX B
BUJE LMJIMHAPOB U conepxkammx 12,5% xpoma BO3-
pocina B 3,5 pa3a mo cpaBHEHUIO C aHAIOTMYHBIMHU Te-
JlaMH U3 HeJIErMpOBaHHOIO 4yryHa. MI3HOCOCTOMKOCTh
YYT'YHHBIX JIUTHIX B BUJIE IIAPOB, COACPKAIIUX XPOM B
npenenax 12-17%,mo0 pesynbraram 1ab0paTOPHBIX HC-
cienoBaHUi yBenmuuiach B 2,3-2,6 pa3a. Mcnbeitanue
9TUX IIapOB B NMPOMBIIUIEHHBIX YCIOBHUSX MOKa3ajo
CHW)KEHHE MX pacxoza B 2,1-2,2 paza 1o cpaBHEHUIO CO
CTAJIbHBIMU LIapaMU PSAOBOM MOCTaBKH.

W3 nmpuBeneHHbIX HCCIEIOBAHUM BUIHO, YTO Jie-
TUPOBaHUE MEJIOUIUX TEJ O3BOJISET CYILIECTBEHHO CO-
KpaTUTh UX PacX0]] B TEXHOJOTUH U3MEIbUCHHUS BBICO-
KoaOpa3MBHBIX MaTEPHAJIOB.

Cnucok uTepaTrypsl:

1. Bbormanos, B.C.OcHOBBI pacuera MamvH U
000py10BaHMS NPEANIPUATHI CTPOUTENHHBIX MaTepHa-
noB u m3nenuit: yueonuk /B.C.bornanos u ap.- Cra-
poiit Ockon: U3a-so THT,2013.-680c.

2.  Bbormanos, B.C.OmeHka u onpeneieHue us-
Hoca wMemomux Tei/B.C.bornanos, II.A.Xaxanes,
H.IT1.Xapun. MexBy30BcKuii cCOOpHHK cTaThel ~IHep-
rocOeperaromue TeXHOIOTHUECKIE KOMIUIEKCHI i 000-
pyJOBaHUE JUISI TPOU3BOJICTBA CTPOUTETIHHBIX MaTEepH-
anoB”.-2015.-¢.149-151.

3. Toiicuc,M.BBeeHne B TEXHOJIOTHIO II0O-
mona/M.I'oiicuc  //LleMeHT u ero NpUMEHEHHE.
CI16:U13-Bo Kypnan “Ilement’-2014.-Ne3.-¢.36-41.

4.  TlopceB,M.A.MozepHu3zanusi KOHCTPYKIIHU
OpoHEePyTEPOBOTHKX TUTAT B apOBKX
mensaunax/M.A.Ilopues //LleMeHT u ero npuMeHeHne
.CII6:13-Bo XKypnan “Tlement”’-2013.-Ne5.

5. Xaxanes,[I.A.BiousssHue KOHCTPYKTHBHKX
napamerpoB  ®yreposkn THIM  Ha  mpouecc
m3menpuyeHus/I1.A. Xaxanes, B.C.boraaHos,
M.IO.EnbuoB. Mup. Lemenra, Ne 3.-2013.-¢.60-63.



Danish Scientific Journal No72, 2023

31

HISTORICAL SCIENCES

UKRAINIAN-POLISH RELATIONS 1920-1921
IN THE MEMORIAL HERITAGE OF M. HALAGHAN AND |. MAZEPA

Parkhomenko V.

Doctor of Historical Sciences,

Associate Professor of History

V.0 . Sukhomlinskyi National University of Mykolaiv
Mykolaiv (Ukraine)

VYKPATHO-TOJILCBKI BIITHOCHWHM 1920-1921 pp.
B MEMYAPHIN CITA/IIIAHI M. TAJTATAHA TA 1. MA3EITA

ITapxomenko B.A.
O0KMOp iCMOPUYHUX HAVK,

doyenm xkagedpu icmopii Mukonaiecbkoeo HayloHAIbHO20

Abstract

yuisepcumemy imeni B.O. Cyxomauncvkozo
M. Muxonais (Vxpaina)
https://doi.org/10.5281/zenodo.7997459

The article, based on the memoir legacy of M. Galahan and I. Mazepa, highlights the critical assessment by
contemporaries of the Warsaw (1920) and Riga (1921) agreements for the future military and political position of

the Ukrainian People's Republic
AHoTanis

VY crarTTi Ha mijcTaBi MemyapHoi ciaauan M. [anarana ta [. Masenu BUCBITIIEHO KPUTUYHY OIIHKY Cydac-
Hukamu Bapmiasebkoi (1920) Ta Pusbkoi (1921) yroa uis mojanbIoro BiicbKOBO-IONITHYHOTO cTaHoBUIa Y HP.

Keywords: memoirs, Ukrainian revolution, Poland, agreement
Kuarouosi ciioBa: memyapu, Ykpainceka peBomtontis, [lonsmma, yroga

3aBepLIaIbHUM, ale BXIMBUM €TanoM YKpaiH-
cpKoi peBourorii 1917-1921 pp. Ta 30poiiHoi 60poTEON
3a YKpaiHCBKY JIepKaBHICTh CTaB BIHCHKOBO-IIOJITHY-
HUH COI03, YKIAICHUH MK YKpaiHcbkoro HapomHoro
Pecniy6unikoro (YHP) Ta IMonbiuero y kBithi 1920 p.
AHatizy i€l moii BiIBOAUTHCS HAJICKHE MICIE Y CY-
YyacHIM yKpalHChKii icTopuuHii jiteparypi. Ha Bin-
MiHY BiJl paJsIHCBKOI icTopiorpadil, ykpaiHChKi qoCTi-
JIHUKU HE XapakTepusyroTh Bapmascbky yroay 1920 p.
BUKJIFOYHO Y HETaTHBHHUX TOHAX, HAMAraroyuch JOCIi-
JUTH BUTOKH YKpaiHCHKO-TIOJILCHKOTO COIO3Y Ta HOTO
TIO3UTHBHI MOMEHTH /ISl Y KpaiHH.

Tak, nanpuknaa, 0. TepemeHko HaroyomyBas,
10 JOTOBip OyB IMIEBHUM YCIIXOM YKPaiHCHKOT AHILIO-
MarTii, SK¥if JaB 3MOTy OTPUMATH BiCHKOBO-TIOTITHIHY
miaTpuMKy. BogHowac, s BapimaBu HOBHIA COIO3HUK
(axTiaHO OyB 6€3 TepHuTopii 1 apmii, Mo i BU3HAYAIIO
HEepiBHOTIPaBHICTh YMOB mi€i yromm [1].

OriHfO0YM MPUYHHHY, sKi criorykanu C. [letmopy
nianucatn Bapmascsknii norosip, C. JInTBHH poOUTH
BHCHOBOK, IIO Ha Ieif KPOK HOro MigIITOBXHYJIH 3a-
rpo3a BilfHU 3 OUIBIIOBHKAMH Ta BiZICYTHICTh PEAIbHOT
miaTpuMKH 3 60Ky kpaiH AHtanTH [2]. IcTopuk O. [1as-
JIFOK Ha3MBAa€ HU3KY (PAaKTOPiB, 110 BU3HAYMIN HEBAAUY
peamizanii Bapmascekoi yrogm. Ilo-mepmre, oco-
OucricHuii xapakrep norosopy (YO. ITincyncekmit -
C. Ilermopa), npoTe oOKIBa JiJiepy HE 3MOIJIHN TIepe-
KOHATH CBOi MOJITHYHI €ITH Ta CYCHiIBCTBO y HEOO0-

XiTHOCTI IIOTO cOt03y. [To-apyre, mepeOiNbIIeH S PO3-
Maxy IOBCTaHCHKO-CEJISTHCBKOTO PyXy B YKpaiHi sK
YUHHUKA TIOTYXHOI MIATPUMKH Il MalOyTHBOTO
HaCTyIly YKpalHCBKO-NONBChKUX Biiicbk. Ilo-Tpere,
BIJICyTHICTh OYiKYBaHOI J0omoMoru 3 OoKy KkpaiH AH-
TaHTH [3].

Jocnigauk B. JIMTBHH cTBEpIXKYE, 1110 TONBCHKO-
YKpalHChKUIl COr03 OyB €IMHOI0 MOJKIIMBICTIO BECTH
OopoTeOy 3a yKpaiHChKy JepkaBHicTh y 1920 p.,
OCKIJIbBKH JIO3BOJIUB 1€ HA PiK IPOAOBXKHUTH MOJIITHIHY
ictopito YHP [4]. Takoi x IyMKH ZOTpUMYEThCA 1 B.
ConyaTeHKO: OCKUIBKM aJIbTEPHATHBHI BapiaHTH BH-
siunncst Ut [1eTiropy Ha TOH yac BUYEpPIIaHNMH, COI03
i3 [ompmiero OyB €IWHHM MIAHCOM caMO30epeKeHHS
YHP [5].

VYHIKaTbHAM JDKEpesroM YKpaiHChKOI PeBOIOIIL
1917-1921 pp. cranu MmemyapHi TBOpPH CBIJIKIB Ta y4a-
CHUKIB THX TOJii. MeTa cTarTi — Ha miAcTaBi MeMyap-
Hoi cmagmuan M. [Nanarana ta I. Masenn BUCBITIHTH
OLIHKY cy4acHuKamu Bapmrascekoi (1920) ta Pusskoi
(1921) yroa mist momanbmioro BiiChKOBO-TIOIITHYHOTO
cranosuma YHP.

Kpurnuny ouinky Bapmascekoi yroau (KBiTeHb
1920 p.) mpencTaBieHO B MeMyapHiil CiaamuHI yKpa-
THCBKOT'O BIMCBKOBOTO Ta JUIIOMATHYHOrO Jisda
M. I'anarana. Jlo memyapis (Bupanuas 2005 p.) M. T'a-
JlaraHa B SIKOCTI JOKYMEHTAJIBHOTO JOJATKy BMIIIEHO
i «Bigkputnit muct M. anarana 3 npuBoxy pidHMII
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yKJaieHHs BapiiaBchKkoi yroany, qatoBanuii 27 oepe-
3Hs 1933 p. JlokyMeHT po3modnHaBcs Tak: «Jlorosip,
mo Horo 3akimroueHo 21 kBitHa 1920 p. mix ykpaiH-
ISIMU 1 ossikamu, Oyne e, MaOyTh, TOBIHH Yac npe-
METOM IHTepecy U OIiHKH B YKPaiHCHKil iCTOpHUHIH i
nyominucTHYHIN Jitepatypi. CBiil norisin Ha el o-
TOBIip Ta HOT0 OIIHKY 31 CTAHOBHIIA YKPAiHCHKUX 1HTE-
peciB s 3po6uB me B 1920 p.» [6, ¢. 534]. ¥V cnoramgax
M. Tanaran 3ragyBas, mo y 4epBHi 1920 p. BiH, mocomn
B YTOpPIIKHI, JIHIIIOB BUCHOBKY, IO MiCIIS i ITHCAHHS
Bapmascrkoi yronu mix ITeriroporo Ta [lincyaceknm,
Homy nepeOyBaTH B TomimiHbOMY ypsini YHP Bxe He
Ma€ CEHCY.

M. l'anaran BKa3yBaB, IO NPO IO Yroay BiH
nizHaBcs nepeOyBaroun B Bymarmernri, ofHaK OCKiTBKA
BOHA Maja Ta€EMHMH 3MICT, TUIJIOMAaTUYHUHA KOPILYC
YHP 3 Heto He o3HaMOMIUIH. YKpaiHCBKI IHUIUIOMATH
3’ixanucs no Bigus. Tam y3HaBIIM Mpo 3MICT yrojaw,
MEMYapHCT OLIIHUB il BKpaii HEraTUBHO, BBAYKAIOYH, 1110
TTonpma 3a HamaHHA BIMCHKOBOI IOIIOMOTHM BHMAara-
THUME TEPUTOPiaJIbHUX 1 EKOHOMIYHUX NPIOPHUTETIB Bif
YHP, a ykpaiHChKe BIiHCHKO mepewae Mia MONbChKHAN
KOHTPOJIH [6, ¢. 486-487].

14 gepBHs 1920 p. M. Nanaran npudys mo XKwme-
PHHKH Ha HapaJy 3 ronoBHuUM oTamaHoM YHP C. Ilet-
JIOpOIo, 1e Oyna iX ocTaHHA 3ycTpid. BigBepToi pos-
MOBH 3 IIPHUBOJY NepcrekTuBHUX BinHocuH YHP i3 Io-
JBINEIO TaK 1 He BixOymocs [6, c. 497-498]. I 30 uepBHA
lamaran y cBOeMy JIMCTI MIHICTPOBI 3aKOPJIOHHHX
cupaB A. HikoBckkoMy, BiZI3HAUYWB CBOI MOOOIOBaHHS
oo corw3sy [emmopu - ITicyachKOro, i MPOCUB TPO
cBOO BifcTaBKy. Ha mymkxy M. I'anarana, [lomemma y
pa3i HeoOXiTHOCTI 3aBKAN JOMOBUTHCS 3 PaASHCHKOIO
MoCKBOIO 3a paxXyHOK YKpaiHCBKHX 3€Melb, a yKpaiH-
CBhKE BIMCHKO B IIiif CHTYallii IePeTBOPUTHCS HA TOJIO-
HeHnX. He MOXHa TakoX HTHM Ha TEpUTOpiaJibHI MO-
crynky Bapiiasi, Bignatoun ['anunuuny, 00 «CHHU ra-
JUIBKOI YacTHHM YKpPaiHCBKOTO HAapoAy Hepuri
nposinin KpoB 3a igero CobopHoi Ykpainu» [6, ¢. 535-
536]. Y BepecHi 1920 p. MmeMyapuCT BiIiiIIIOB Bijx TU-
ioMatu4Hoi ciry:x6u YHP, po3mouaBimm HOBE Bxke
eMirpamiiHe KUTTS.

ITonbchbKO-yKpaiHChKI  BIJHOCHHH — OypEeMHMX
1920-1921 pp. 3HaiuLIM BigoOpaKeHHs TaK0X Y CIIO-
rajfiax KOJMIIHLOTO IIpeM’ep-MiHicTpa ypsaay Jupexro-
pii YHP 1. Masenn. Memyapuct HEOJTHO3HAYHO CTaBH-
BCS 710 /1€ yKpaTHO-TOJIBCHKOT0 COI03Y, MOOOI0UNCH
TEPUTOPiaTbHUX 3a3iXaHb 3 00Ky ITombIii. 30kpema BiH
OyB IIpOTH yKJIajgaHHs, y KBiTHI 1920 p., Bapmascsk-
koro gorosopy mixk C. Ilermoporo ta FO. ITincyace-
KM, 1 Y TpaBHI OTOJOCHB IIPO CBOIO BiJICTaBKY 3 IIO-
cajau rojioBu ypsany [7, c.414]. Y cmoragax BiH TaKOX
ornucye 1 mojii, 1o BigOyBanIuCs HarepeToIHI Ta Mmicis
yKkinagauaa Pusskoro mupy 1921 p., mixk Bapmasoro Ta
MoOCKBOIO B cepeoBHIII YKPATHCHKOI emirparii.

3 kiang 1920 p. micns mopa3ok Ha GPOHTI, ypsia
VHP onunuBcs Ha Tepuropii [lomnbmi, B MicTi TapHOBI.
Y Tabopu 111 iIHTEPHOBAHMUX MTOTPANTMIH THCAY1 BiiiCh-
koBux apmii YHP. IIpoTte nomiTHuHE XXUTTS TPUBAJIO.
B ciuni 1921 p. y TapHOBI i3 IpeaCTaBHUKIB Pi3HUX YK-
paiHCHKHX IMOJITHYHUX MapTii Ta rPOMaJCBKUX Opra-
Hizariit yrBopena Paga PecmyGutiku, 1o ctana 3akKoHO-
napunM opranoM YHP. OuonmB Pany PecmyOmixu 1.
®emenko-YomiBerknit. Y cnoranax I. Ma3zena Bin3Ha-
Yae, 110 YKpaiHChKi ypsa10BILi Ha moyatky 1921 p. 6ynu

BIIEBHEHI B TOMY, IO TIOJILCHKUH ypsifI, Hi B IKOMY pas3i,
HE MiJiec Ha MUpP 3 OLIBIIOBHKAMH 1 OOPOTHOA MPOIOB-
KHUTHCH.

Tomy yknaganus Pusbkoi MupHOi yroau y oepe-
3H1 1921 p., Mix pagsgaCHKOI0 MockBoro i Bapmiasoto,
3a CBIIYCHHIMU MEMYapHCTa, BUKINKAIN Cepe]] yKpa-
THCHKHX ITONITHKIB PO3TYOJICHICTh Ta po3yapyBaHHS. 3a
UM J1oroBopoM, [losnbina 30008’ s13yBasiacs He MaTH Ha
CBO{# TepUTOPil BOPOXKKUX paiasHCHKiH Pocii 30poitanx
¢dopmyBanb. Bignosizno cranoBuine ypsny YHP Ta
yKpaiHChKHX BifichkoBuX B [lompmi moripmrmmocs. ®o-
pMajbHO YKpaiHCHKMM eMIirpaHTaM 3a00pOoHsIacs Mo-
JITHYHA TISUTBHICT Ha MONBCHKIN TepuTopii. Y 3B 3Ky
3 uuM, y TapHOBI, 26 KBITHsI, BiIOYJIOCS OCTAHHE Jiera-
neHe 3aciganHsa Paan Pecry0Omiku, Ha SIKOMY CXBaJIeHO
MOCTaHOBY: «Yepe3 HecHpUATIMBI MOJITHYHI 00CTa-
BHHH, III0 yTBOpPWJIACS MICHA paTH]ikamii MHPOBOTO
noroBopy Mixk I[omnbiero i OLIBIIIOBUKAMH, 3aCiTaHHs
Panu PecrryOuiku npununsitoTsest Ha TepeHax [lonbri»
[7, c.449].

18 tpaBus I. Masena 3yctpises 3 C. Ilemtropoto.
OcTaHHIf HaJAIITOBaHWI JOBOJI NECHMICTUYHO, BBa-
)KaB, 110 €IMHUN TeTep BUXIJ - IPOPUBATUCS BIHCHKO-
BHUMM 3arOHAaMH B YKpaiHy, U MJHATTS TaM CEJISIH-
CHKO-TIOBCTAHCHKOTO PYXy HPOTH PaAsSHCHKOI BiaIu
[7, ¢.450]. Ma3ena Takox Bifg3Ha4mB, 1m0 [Tokia 00i-
LsU1a paHile 030poiTH YOTUPHU YKPaiHCBKI AWBI3IT 11st
60poTH0H 3 OLTFIIIOBHKAMHU, alie BiTEIIep BiAMOBIIIACH
BiJl I1bOTO TUIaHy. TakuM 4uHOM, peiin 30poitHux dop-
MYBaHb B PaASHCbKY YKpaiHy, IO IUIaHyBaBcs Ha | Be-
pecHs, 3MicHeHO He 0yJI0, 1 e Ha AYMKY MEMYapHuCTa,
Maio atansHi Hacmiaky [7, ¢.464]. Amxe po3nodatuit
nizHime Jpyruit 3uMoBuii ToXia BiAOYBCs B 30BCIM iH-
IIMX yMOBaX i OyB mpHpedYeHH 3a3/ajeriib Ha HEB-
Jaqy.

Hagecni 1921 p. I. Ma3zena 3miiicCHUB MOI3OKH 10
Bepniny, [Iparu, Bigus mo6 3ycTpiThcs 3 IpeJcTaBHU-
KaMU YKPaiHChKOI eMirpartii i 00rOBOPUTH MOKITUBOCTI
NEePEHECEHHS MOMITHYHOT AisTIbHOCTI 13 [Tosbiti B iHIII
€BpOTICHCHKI NepkaBu. TakuM unHOM, Masera BBaxas,
IO YKJIAJaHHS TOJSKaMH PH3bKOTO MHPHOTO JIOTO-
BOpY 3HIBENIOBAIO TNONEpeqHI0O BapiaBcbky yromy
1920 p. mpo coro3 3 YHP.
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The success rate of dental treatment is considered high when 95% of orthopedic structures after 5 years and
85% after 10 years of use do not create problems for patients and doctors [3,4]. Clinical cases, which, due to the
combination of several possible causes of complications, can be considered diagnostically difficult, deserved a

separate analysis - this became the subject of our study.

Keywords: fixed dentures, terms of use, quality assessment.

The purpose of the work is to analyze the clinically
important aspects of the expert assessment of the qual-
ity and suitability of NZP for use, to determine the ap-
propriate diagnostic formulations and appropriate ther-
apeutic measures.

Materials and methods.

An outpatient dental examination was performed
on 104 patients - 58 (55.76%) women and 46 (44.23%)
men aged 30-60 years, contacted the clinic of orthope-
dic dentistry to determine the need to replace or change
the design of the IUD. Terms of using stamped,
stamped-cast, soldered, solid-cast WIP in 30 (28.84%)
people - up to 6 months, in 45 (43.26%) people - from
6 to 12 months, in 15 (14.42%) people %) people - from
12 to 24 months, in 14 (13.46%) people - from 2 to 5
years. The data of anamnesis (according to the prob-
lem-oriented scheme), detailed examination of the oral
cavity, panoramic radiography, occlusal diagnostics, as
well as assessment of the suitability of NZP for use in
terms of biocompatibility and surface condition were
analyzed [8].

Results and discussion.

Concern or concern of patients that artificial
crowns or bridges do not meet the requirements, re-
quests, needs or expectations, accompanied by a variety
of

complaints of a local or general nature. In such
cases, despite the expected visibility of the “unsatisfac-
tory” (imperfect, unacceptable) state of ILD, the pros-
thodontist-stomatologist faces special tasks compared
to the initial visits of patients [1.2]. Firstly, dental treat-
ment in history, in particular the selection and fitting or
the presence of dentures, implants of teeth and jaws, not
accidentally recognized by WHO experts as factors af-
fecting the state of public health and access to health
care institutions [9]. At the same time, the need for
medical care may also be due to other circumstances
that are significant in the overall structure of the short
or long-term physical, mental and social functioning of

the patient, the influence of which is manifested pre-
cisely when using dentures. Conditions such as the for-
mation of somatic symptoms (feeling unwell) for men-
tal reasons - compensatory neurosis, allergies, unspeci-
fied, orthopedic devices and related unfavorable cases,
other specified conditions after surgical treatment cre-
ate considerable difficulties for the diagnosis of general
medical practitioners. Dentists, unfortunately, are also
not always able to recognize the underlying condition
that causes the need for medical care, so some compli-
cations of dental interventions have remained unspeci-
fied. Secondly, the description of the state of dentures
provides for a reasoned certification of “fitness for the
purpose as a fact of compliance with the established re-
quirements for the ability of the prosthesis to perform a
certain function under given conditions” or, conversely,
non-compliance. In addition to "nonconformity", for a
clear definition of responsibility for manufactured
products, non-fulfillment of a requirement related to the
intended customer (physician and patient) or specified
use is characterized as a "defect” [10]. None of the 104
patients at the time of the examination had a specified
diagnosis and, accordingly, a reasoned plan of treat-
ment, which gave grounds for seeking a consultation.
Signs of an unsatisfactory condition of the ICD such as
a violation of fixation and defects in the design of the
restorative material, secondary carious lesions and frac-
tures of the supporting teeth, damage to periodontal tis-
sues, violation of occlusal contacts, inaccurate fit or in-
correct formation of the edges of the crowns, as well as
local or general adverse reactions are usually associated
with significant costs. time, effort and funds to fulfill
the main and related medical appointments Along with
determining the indications for the use of fixed prosthe-
ses, methods of preparing teeth, techniques for making
crowns, criteria for their quality and guarantee2, possi-
ble tolerances for the quality of manufacturing crowns
are provided, taking into account the clinical features of
the pathology and the state of the patient system, as well
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as the possibility of complications, independent of
treatment tactics [11]. Experienced specialists note that
the discussion of a preliminary treatment plan with the
execution of the patient's voluntary informed consent,
as well as the reflection in the contract (agreement) for
the provision of dental services, the possibility of cer-
tain complications, independent of the quality of the
doctor's work, meets the requirements of clinical guide-
lines, settings and protocols [6].

As you know, one of the criteria for the success of
dental orthopedic treatment, according to medical and
statistical reporting, is the proportion of cases of re-
placement of dentures due to "significant shortcomings
that exclude or make it unacceptable to use the result of
work in accordance with its intended purpose or to
eliminate which is required high costs” [5.7].

The indicators of the quality of medical care are
satisfaction with the conditions for the provision and
results of treatment and the frequency of patient com-
plaints (according to sociological studies), because
quality (poor, good or excellent) is the degree to which
the totality of its own (constant) characteristics of the
product meets the requirements of the consumer [3.4] .
Tests and criteria for assessing the quality (good, fair,
poor, unacceptable) of artificial crown prosthetics, rec-
ommendations for the prevention of adverse events, ad-
justment or remanufacturing of dentures have already
been developed, although they have not yet been widely
adopted. According to the results of the examination,
crowns of good and satisfactory quality in 23 (22.11%)
persons were considered appropriate for the purpose,
suitable (recommended) actions - to observe and, if
possible, correct), and unsatisfactory and unacceptable
quality in 81 (77.88%) persons - inappropriate, unsuit-
able for applications with recommendations to replace
in a planned (prophylactic) manner or without delay.

conclusions

1. To clarify the reason for seeking medical help
(the main condition), dentures in the analysis of outpa-
tient examination data should be considered as a struc-
turally and functionally integrated, and not a temporary
or isolated part of the dentoalveolar system.

2. Diagnostic formulations indicate the structural
and clinical (technological) characteristics of dentures,

reactions of the body to dentures or circumstances
associated with the use of dentures and affect the state
of health, but in themselves are not a disease.

3. Based on the assessment of the level of quality,
suitability for the purpose, as well as the suitability of
NZP for use / subsequent use for 104 patients, recom-
mendations were made regarding concomitant thera-
peutic measures: periodic monitoring, adjustment, re-
placement or design changes. Prospects for further re-
search, in our opinion, are related to development and
coordinated implementation of standardized criteria for

assessing the preserved / lost quality of dentures, which
is important not only from a clinical, but also from a
medical statistical and legal point of view.
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This article analyzes the dynamics of the treatment of infiltrative tuberculosis with drugs of the 5th line. 1

trimester
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Introduction

The epidemiological situation of tuberculosis in
the Republic of Kazakhstan today is characterized by a
decrease in the incidence and a simultaneous increase
in the number of patients with drug-resistant (DR) tu-
berculosis. The Republic of Kazakhstan is among the
18 WHO priority countries in terms of multidrug re-
sistance (MDR-TB). In general, in the Kostanay region,
against the background of a decrease in the incidence
of tuberculosis, there is a clear trend towards an in-
crease in the number of patients with primary MDR-
TB. In the period 2020-2022, the decrease in the inci-
dence of tuberculosis ranged from 74.6% to 64.7% per
100,000 population. At the same time, the number of
patients with primary MDR TB increased from 15% to
25.3% over the same time period. The treatment of DR-
TB is complicated in terms of designing a treatment
program: it is lengthy, requiring patients to take a
course of chemotherapy for up to two years, while ex-
periencing the side effects of medications.

The aim of the study is to analyze the dynamics
of treatment when taking drugs of the 5th line in the 1st
trimester.

Materials and methods of research: retrospec-
tive analysis of patients' medical records.

Recipients: a group of patients - 10 people (men)
from 24 to 56 years old. Weight category of human is
from 40 to 72 kg.

Anti-tuberculosis drugs of the 5th line: Be-
daquelin, Delamanid, Clofazimine, Linezomide.
Levofloxocin and Cycloserine are added or excluded
depending on the treatment regimen and compliance
with the protocol.

Treatment of patients with infiltrative form of tu-
berculosis is carried out under the supervision of a
phthisiatrician, who is fully responsible for the correct-
ness and effectiveness of treatment. The entire course
of treatment of patients with infiltrative tuberculosis, or
its individual stages, is allowed to be carried out in a
hospital with a round-the-clock or only day stay, as well
as in a sanatorium and on an outpatient basis.
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Table 1
y : . Dynamics of the first
Ne Treatment regimen Anamnesis trimester Outcome
negative | positive
Lo During treatment,
ITR (individual treatment there is a positive
regimen) according to the trend due to th
scheme crggversﬂ%noof sepu
s, (4 20Bdq(6)LexCsLzdCfz. Comﬁlain_ttsh of tum, X-ray picture.
' . couah with muco-
years old, | Bedaquiline 2 tab. -200 mg i
weight 72 | Levofloxacin 4 tabl - 1000 gg;lélrzr;t wesglgrglésns]' * glf;?:ﬁsare ho com
kg) mag R A ! : .
Cycloserine 4 tablets - periodic sweating. II(puég)rllwelght 10
1000 mg o dvhamics |
Linezolid - 1 tablet 600 mg ; R e
Clofazimine 1 tab 100 mg compaction of foci.
ITR (individual treatment
regimen) according to the :
scheme 20Bdq(6) DIm During the(}reﬁt-
(6)CsLzdCfz ment pertoc, there
is a positive trend.
Bedaquiline 2 tablets 200 There are no com-
Béars 0%35 ma Comblaints of pGI::R; weight 4
yea ~ | Delamanid 4 tablets 200 | cough with muco- + g
weight 65 kg, 69 kg.
kg) md : purulent sputum. Sputum conversion
Cycloserine 3 tablets 750 hieved
ma ?(C rglvgyhamics is
rI;]lgezolld 1 tablet - 600 positive due to
Clofazimine - 1 tab. 100 compaction of foci.
mg.
ITR (individual treatment
regimen) according to the No spu-
scheme 20 tum con- There
BdaLfxCfzLzdCs version. are no
K (29 | Bedaquiline 2 tablets 200 | Complaints of | X-ray dy- com-
years old, | mg cough with muco- | namicsis | plaints. | There is a negative
weight 60 | Levofloxacin 4 tablets | purulent  sputum, | negative Gained | trend.
kg)) 1000 mqg general weakness. due to in- | weight 2
Cycloserine 3 tablets, 750 creased kg, 62
mg infiltra- kg.
Linezolid 1 tablet - 600 mg tion.
Clofazimine 1 tab 100mg.
ITR (individual treatment
regimen) according to the He gained weight
scheme . by 8 kg, sputum
A (34 | 20Bda(6)LfxCsLzdCfz (C::(?urgﬁla\ll\l;];['tsh mucgf smear conversion
years old, | Bedaquiline 2 tabl 200mg urulent  soutum + was achieved after
weight 47 | Levofloxacin 4  tabs spin le streaﬁs 0]; 1, 2, 3 months of
kg) 250ma g : treatment, R. dy-
: blood persist .
Cycloserine 3 tabs 250mg namics + compac-
Linezolid 1 tab 600mg tion of foci.
Clofazimine 1 tab 100mg
ITR (individual treatment ggurgﬁl\?\;iq';\sr?]fucus
gf:?ulerr?leen) according to the sputum + Gained
weight by 2 kg,
H (51 | 20Bda(6)LfxCsLzdCfz :
yeurs old, | Becaquiine 2 bl ooma | ST o o | s o
weight Levofloxacin 4  tabs t fter 2.3 ths of
58kg) 250mg sputum ? e{ : tmgnoI S0
Cycloserine 3tab 250mg nr:%{z:]s rl om ya_c-
Linezolid 1 tab 600ma ki Sl
Clofazimine 1 tab 100mg crease in infiltration
ITR (individual treatment : :
Fears él2d4 reaimen) according to the | Complaints of Ea”s]egt\fjvr?]l%megg)
zvei ht 46 scheme cough with mucus + cgﬁvgrsion
k )g 20Bda(6)LfxCsLzdCfz sputum achieved after 1 2.3
g Bedagquiline 2 tabl 100mg =
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Levofloxacin 4  tabs months of treat-
250mg ment, R. dynamics
Cycloserine 3tab 250mg + compaction of
Linezolid 1 tab 600mg foci, decrease in in-
Clofazimine 1 tab 100mg filtration
During treatment,
the patient gained 2
kg in weight. Com-
: laints of shortness
Complaints at ad- P :
ITR (individual treatment | mission: cough with OLbsrﬁ?;reiuerrlt?gn
reaimen) according to the | mucopurulent spu- \r/)ve)gkness ersist.
K scheme tum, shortness of The conveFszion of
( 47years 20Bda(6)LfxCsLzdCfz breath at rest, severe sputum smear by
old Bedagquiline 2 tabl 100mg | weakness, sweating, bacterioscopy and
Wei'ght70 Levofloxacin 4  tabs | swelling in the legs, bacterial culture
kg) 250mg weight loss up to 20 was not achieved
9 Cycloserine 3tab 250mg ka within 3 months, after 1.2 3 months
Linezolid 1 tab 600mg fever up to 38.- of treatment
Clofazimine 1 tab 100mg | 39.0*c in within 3 Radi S
weeks. adiologically,
there is a negative
trend due to an in-
crease in infiltra-
tion.
During the treat-
ITR (individual treatment ﬂ]i(\a/gtb}ihneigllsaﬁgcrﬁ:
regimen) according to the dioloical dvnam-
T scheme Complaints of fre- ics A?chieve%
(41 years zggj%%ﬁ)lh]f:gst;é? fgémq guent cough with sputum smear con-
old Levofloxacin 4 tabs mucopurulent spu- version by bacteri-
weight- 250mq tum, general weak- oscopy and bacte-
40kg) Cycloserine 2tab 250mg ness. rial culture after the
Linezolid 1 tab 600ma first month of treat-
Clofazimine 1 tab 100mg Gained 7kg in
weight.
ITR (individual treatment During the treat-
regimen) according to the ment, there is a pos-
scheme : itive clinical and ra-
63 years | 20BHa(BILixCsLzdcrz | complaTe of HE- diological dynam-
old Bedaquiline 2 tabl 100mq mucopurulent  Spu- ics. Sputum smear
Weight - Levofloxacin 4 tabs | , general weak- conversion by bac-
57 kg) 250ma ness: terioscopy was
Cycloserine 2tab 250mg ' achieved.
Linezolid 1 tab 600mg Gained 2 kg in
Clofazimine 1 tab 100mg weight.
ITR (individual treatment | Complaints at ad- E]ggtng éZ?tit\rlgaéiini-
regimen) according to the | mission: general cal aﬁ([j) radio-
E scheme weakness,  cough raphic dvnamics is
56 years | 20B(BILICsLzdCfz | with sputum_diffi- o Convaraion
old Bedaquiline 2 tabl 100mg | cult to separate, of spljtum smear by
Weight- Levofloxacin 4 tabs | moderate shortness bacterioscopy and
55kg 250ma of breath, night bacterioloay was
Cycloserine 3tab 250mg sweats, loss of appe- achieved 9y
Linezolid 1 tab 600mg tite, weight loss, fe- Gained 3 ka in
Clofazimine 1 tab 100mg | verupto 37.5C weight g

Conclusion: 8 recipients showed positive dynam-
ics in the form of sputum conversion, clinical and radi-
ological dynamics.

In 2 recipients, a negative trend is observed due to
the preservation of bacillus excretion, an increase in in-
filtration in the lungs.

The organizational form of treatment is deter-
mined taking into account the

severity of the course of the disease, the epidemic
danger of the patient, the material and living conditions

of his life, the psychological characteristics of the pa-
tient, the degree of social adaptation and local condi-
tions. Regardless of the organizational form of treat-
ment, the requirements for the standard (protocol) and
control of its implementation, as well as continuity be-
tween medical institutions when changing the organi-
zational form of treatment to another, must be ob-
served. Treatment outcomes are evaluated using perfor-
mance criteria such as:



38

Danish Scientific Journal No72, 2023

- clinical (reduction or disappearance of symptoms
of intoxication; micro-biological - sputum smear con-
version;

-X-ray - reduction of infiltrative-inflammatory
changes in the lungs and draw up appropriate documen-
tation.

To assess the effectiveness of each course of
chemotherapy, a quarterly pooled analysis using stand-
ard definitions of its results, which are carried out by
the Central Medical Control Commission (CMCC), is
required.

In the next article, we will present an analysis of
the dynamics of the treatment of infiltrative tuberculo-
sis with drugs of the 5th line of the second trimester.
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Abstract

The article, illustrated with 19 figures, discusses the complicated path of research on a plant toxin, on the
basis of which Nils Lofgren and Bengt Lundqvist, after several different modifications of the gramine molecule,
managed to find a substance with desirable characteristics. In 1943, Lofgren synthesized xylocaine (lidocaine).
Lundquist proved the effectiveness of LL 30 by experiments on himself, conducting conduction and spinal anes-
thesia. Torsten Gordh performed clinical trials. On November 22, 1943, Astra received the rights to manufacture
and distribute xylocaine (lidocaine) throughout the world. Brief biographies of Nils Lofgren and Bengt Lundqvist
are given. The significance of the use of xylocaine in medicine is described. After the successful introduction of
xylocaine, other amide local anesthetics were developed: mesocaine, prilocaine, mepivacaine, bupivacaine, eti-
docaine, articaine, EMLA, etc.

AHHOTaLUA

B crartbe, nimoctpupoBaHHOW 19 pucyHKamu, paccCMaTpUBAETCs CIOXKHBIA MyTh UCCIAEAOBAHUS PACTUTEb-
HOrO TOKCHHA, Ha ocHOBe KoToporo Humbscy JIédrpeny u benrry JIyHAKBHCTY MOCIE HECKONBKHUX Pa3IHYHBIX
Mou(UKaKi MOJIEKYJIB TPaMHHA yIAJIOCh HAMTH BEIIECTBO C XKeJIaTeNIbHBIMU XapakTepucTukamu. B 1943 rony
JI&dprpeHom ObLT CHHTE3UPOBAH KCHUIIOKAUH (JTHIOKanH). JIYHAKBHCT SKCIIEpUMEHTAaMH Ha ceOe mokasai 3ddek-
tuBHOCTH LL 30, mpoBoAs NpOBOJHUKOBYIO U CIIMHHOMO3TOBYIO aHecTe31I0. TopcTeH I'op BEIMOIHMIT KIIMHUYE-
ckue ucnpiTanus. Kommnanus Astra 22 HosiOps 1943 r. monydmiia mpaBa Ha MPOU3BOJCTBO U PACIPOCTPAHEHHE
KCHWJIOKamHa (JIMmokamHa) Bo BcéM mupe. [IpuBozmsarcs kpatkue omorpadru Hunsca JIéprpena n benrra Jlynn-
kBHUCTa. ONMUCEIBaeTCS 3HAUCHHE MNPUMCHCHUSA KCUJIOKanHa B MEIUIIUHC. TTocie yCeuHOro BHEAPECHUS KCHUIIOKa-
HMHa ObLIN pa3pa60TaHLI ApYTHUC aMUJHBIC MECTHBIC AHCCTCTUKU: MC30KAWH, NIPHUJIOKanH, MCIIMBAKAWH, 6y1'II/IBa—
KaWH, 3TUJI0OKauH, apTiukaud, OMJIA u np.

Keywords: xylocaine, history, local anesthesia, Holger Erdtman, Nils Loéfgren, Bengt Lundqvist.
KiroueBble c10Ba: KCHJIOKAaWH, UCTOPHS, MECTHas aHecTe3ns, Xonuerep Oparmas, Hunsc JIéprpen, benrt
JlynakBucrt.

Abstract

The article, illustrated with 19 figures, discusses the complicated path of research on a plant toxin, on the
basis of which Nils Lofgren and Bengt Lundqvist, after several different modifications of the gramine molecule,
managed to find a substance with desirable characteristics. In 1943, Lofgren synthesized xylocaine (lidocaine).
Lundquist proved the effectiveness of LL 30 by experiments on himself, conducting conduction and spinal anes-
thesia. Torsten Gordh performed clinical trials. On November 22, 1943, Astra received the rights to manufacture
and distribute xylocaine (lidocaine) throughout the world. Brief biographies of Nils Lofgren and Bengt Lundqvist
are given. The significance of the use of xylocaine in medicine is described. After the successful introduction of
xylocaine, other amide local anesthetics were developed: mesocaine, prilocaine, mepivacaine, bupivacaine, eti-
docaine, articaine, EMLA, etc.

AHHOTAUUA

B cratpe, mimrocTpupoBaHHOH 19 prCyHKaMH, pacCMaTPUBAETCS CIIOXKHBIN IyTh UCCIEIOBAHNS PACTUTEIb-
HOTO TOKCHHA, Ha ocHOBe KoToporo Humscy JIéprpeny m benrty JIyHAKBHCTY mOciie HECKONBKHX Pa3IHIHBIX
MoTU(HUKAINN MOJIEKYJIBl TPaMIHA YAAJI0Ch HAWTH BEIIECTBO C KeNaTeIbHBIMH XapakTepuctukamu. B 1943 roxy
JIéprpeHoM OBbUT CHHTE3UPOBAH KCHIIOKAaWH (JIA0KauH). JIyHAKBHUCT 3KcniepiMeHTaMu Ha cebe mpokaszan addex-
tuBHOCTH LL 30, mpoBo1st MPOBOJHUKOBYIO U CITMHHOMO3TOBYIO aHeCTe3HI0. TopcTeH ["op/1 BHITOIHII KITMHNYE-
ckue ucneltanus. Komnanus Astra 22 HosiOps 1943 1. mosryuniia npaBa Ha NMPOM3BOACTBO M PACHPOCTPaHEHHE
KCHJIOKauHa (JIMJo0KanHa) Bo BcéM mupe. [IpuBonsites kparkue ouorpadun Hunbca JI€prpena n benrra Jlyna-
kBHCcTa. OnHChIBaeTCS 3HaU€HNE NPUMEHEHU KCUIIOKanHa B MeauLMHe. [Tocne ycrenmHoro BHeIpeHus: KCHUIIOKa-
nHa ObLIM pa3paboTaHbl JpYyrHe aMUIHbIE MECTHBIE aHECTETHKH: ME30KauH, NPUIOKanH, MEITMBAaKanH, OynuBa-
KaWH, dTHJIOKanH, apTukand, OMJIA u np.

Keywords: xylocaine, history, local anesthesia, Holger Erdtman, Nils Lofgren, Bengt Lundgvist.
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KuioueBble ¢j10Ba: KCWIOKaWH, HCTOPHUS, MECTHas aHecTe3ns, Xoibprep Dparman, Hunmwsc JI€prpen, benrt

JlynakBucT.

BBEJIEHHUE. Bcé Hauaoch C HaTypajbHOIO
npoaykra. MecTHOe aHecTe3upylollee CpPEeACTBO He
OBLIO LIEITBIO, KOTJa HAYaJIUCh HCCIIEI0BAHUsL, UTO B KO-
HEYHOM HTOre MPUBEJIO K OTKPBITHIO KCHJIOKaWHa.
Hemenxuit xumuk I'aHc ¢on Diinep-Xemsnun (Hans
von Euler-Chelpin) wunTepecoBancs XUMHUUECKHMH
cyocranmusamu B pupoze (puc. 1). B 1896 r. Cpante
Appennyc (Svante Arrhenius), kopudeit mBeackoi Xu-
MHH, YrOBOPHI ero npuexarb B CTOKIrojbpM Uil pa-
00TBI TMYHBIM accucTeHTOM. DoH Diepy-XenbnuHy
Ob110 B 3TO Bpems 23 rona. B cdepe ero HayyHbIxX vH-
TepecoB ObUTH (hePMEHTHI, BUTAMHHBI U XUMHYCCKHE

cekpeTsl reHoB. Kuura Oiinepa XenbnuHa «XuMHS
pactenuii» (1907-1908) crana KiaccHYecKoOi, a Takke
HCTOYHHKOM BJIOXHOBEHUSI Ul HAYMHAIONIIMX XUMH-
KOB, KOTOpBIE MO3XKE CTaNW IMMOHEpaMu B HOBOM JHC-
numnHe onoxumuu. OH monyuun Hobenesckyro mpe-
Muio o xumun B 1929 1. BMecTe ¢ capom ApTypom
Tapnenom (Arthur Harden) u3 Jlonnona 3a mccienosa-
HUS CIUPTOBON (pepMEHTAINH YTICBOAOB U PoiH dep-
MeHTOB [2]. B magame XX Beka MHOTHE YYCHBIC YKe
CUHUTAJH, YTO Ha MIPOU3BOACTBO XUMUIECKUX BELIECTB

Puc. 1. I'anc Kapn Aseycm Cumon pon Juinep-Xenovnun (1873—1964) — wsedckuil 6UOXUMUK HEMEYKO20
npoucxoxcoenus. Jlaypeam Hobenesckou npemuu (1929 2.), Boavwozo kpecma @edepanvhoil cuyxrcoor OPI
(1959 2.). [louemnwiii akademux 7 YHUBEPCUMEMO8 MUPA

BIISTIOT reHbl. DoH Ditnep-XenbuH nonarai, 4To
XUMUST PEPMEHTOB MOXET CIIOCOOCTBOBATH pacIIMpe-
HUIO 3HaHMH B 00xacT 6nosorun u renetnku. OH Xo-
TEJl UCCIIEA0BATh, KaK TeHbl U ()ePMEHTHI XUMUYECKH
B3aMMOCBSI3aHBI, ¥ OTOOPa3WTh pEATbHBIN Ipolecc
HACIIEI0OBaHHUA C YUCTO XMMHUYECKOH TOUKH 3PEHUS.
Bwmecre ¢ Hunscconom-2ie (Herman Nilsson-Ehle) on
3aMHTEPECOBAJIICSA NPUYMHON YCTOMUUMBOCTH OTHAEIb-
HBIX COPTOB SYMEHS K OIpPEeNCHHBIM BpeauTesiM. B
1932 r. mpodeccop I'epman HunbcCon-One u3z JlyHa-
CKOTO YHHUBEPCUTETA MPEIOKIT (OH DHepy SIMEHB,

MOJIBEPTIINIICS MyTalMu, B pe3yJibTaTe KOTOPOil OH
CTaJl HECTIOCOOHBIM TTPOHU3BOANTE Xsopoduimt. Hcce-
JIOBaHUs, IPOBEIICHHBIC HA MYTAaHTHOM STYMEHE, OBLTH
pacmupeHHBIMH, W (GOH Oiep pasgenun paboTy
MEXTy HECKOJBKUMH TPYIIIIaMH CBOUX KOJUIET M CTY-
nentoB, Xappu Xenctpém (Harry Hellstrom) cnenan
CHEKTPOMETPUIECKHE MCCIECIOBAaHHUS CITUPTOBBIX JKC-
TPaKTOB U3 JINCTHEB stuMeHs (puc. 2). C MOMOIIbIO Yilb-
TpapUONIETOBON CIEKTPOMETPUN OH OOHAPYKHI CO-
eIMHeHNe, HalloOMHUHarolee HHAO0I. bosee TiarenbHoe
n3ydeHue mokasano B 1933 r., 9To ero coctaB MOKET
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I, Aeidione cupore 4
B Ao Matiloln: 5,

Gemeine Gerpe.
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Puc. 2. HAumensv

obI1Th npeacTanieH Gopmyioit C11H14N2. D10 6611
STOBUTBIN alKaJIOU]], COAEPIKAIIUIICS TOJIBKO B pacTe-
HUSX C HEAOCTaTKOM XJjopodumia. @on Ditnep-Xenb-
MIUH Jall EMy Ha3BaHUE «TPAMHHY B YECTh JIATHHCKOTO
Ha3BaHMS 371aKOBBIX pacTeHHil cemeiicTBa Gramineae.
B xoze uccnenoBanuii Obula BBIIBUHYTA UZES O TOM,
YTO TOKCHH MOXET CIYXHTh CEIbCKOXO3SHCTBEHHBIM
nectuuuaoM. Heckonpko Apyrux uccienoBaTeseil Bbl-
DS U U3yYUIIN TPaMHUH. BBIBOIBI M3 CTaphIX HCTO-
puit 0 TOM, 9TO BepOIIOBI HE XOTAT €CTh OIpeeIicH-
HBIE BUJBI TpaB, nposepsutn B Poccun A.IL. OpexoB u
C.C. HopkuHa, B3sBILKECS 32 MCCIECAOBAaHUS Pa3iiny-
HBIX TpaB. U3 Arundo donax (puc. 3, 4) win rurast-
CKOro TpOCTHI/IKal OHHU CMOIJIM BBLACIIUTH AJIKAJIOU[
JIOHAKCUH C MOJICKYJIIPHOH (hopMyIioii, Kak y WHIO0JIA,
HaiiienHoro (GoH DinepoM-XenbnuHOM U XencTpé-
MoM — C11H14N». OH ObLT uMneHTuueH rpamuy [3, 4].

Tenepyr @oH Diinep, eCTECTBEHHO, Cropai OT Jr00-
MBITCTBA IO TOBOJY TOYHON MOJEKYJISpPHOH CTpyK-
TypbI IPaMUHa, MOJATBEPKIEHHE KOTOPOH MOXHO OBLIO
MOJIY4UTh, CHHTE3UPOBaB ero B ynadoparopun. Cymie-
CTBYIOIIAsi MOJICKYJIsipHAs popMyJia MOTIIa OBITh TIPE/I-
CTaBJICHA TI0 MEHbBILIEH Mepe IBYMS Pa3lIUIHBIMU H30-
Mepamu. Heckonbko MpHOIH3HTENbHBIE CIIEKTPOMET-
pudeckue wuccienoBaHus Xappu XewicTpéMa  «K
CYaCTHIO» YKa3blBaIX B HEMPABHIHLHOM HAIPaBICHHUU.
VIMeHHO wHTeprperanusi, MoJJepKaHHAs Npodecco-
POM, OKa3aJlach pemaroniel, HeCMOTpS Ha TO, YTO C XH-
MHUECKOI TOUKH 3peHus OHa Obu1a HeBepHOH. DoH Di-
JICp PpeIMnI TMONbITATBCA OCYHMIECTBUTHL CHUHTE3, H
HUMCHHO 3J1€CH TMOABJIACTCA CICAYIOIasds BaKHas JINY-
HOCTh B MCTOPHM CO3JAaHHS KCHJIOKanHa — XOJIBrep
Opnarmas (puc. 5).

Puc. 3. Anexcanop Ilasnosuu Opexos (1881—-1939) — xumuk-opeanux, cneyuaiucm no aikaioudam, akademux
AH CCCP (1939)

! TuranTckumii TPOCTHHK MOKET BBIPACTH JIO 7-METPOBOH
BEICOTHI, €T0 CTBOJ HUCIIONB3YeTCs JUTS H3TOTOBJICHNUS (IIeHT

1 TpyOOK OpraHa, a TakXKe JPYruX AePeBsHHBIX
HHCTPYMEHTOB.
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Puc. 4. Tpocmnux eueanmcexuti (Arundo donax) ¢ mpyouamoeim cmebniem. On codepaicum aikaioud, KOmopolil
ROCAYIAICUL HAYATLOM HPOU3BOOCNEA KCULOKAUHA

Puc. 5. Holger Erdtman (1902—1989). Ilpu oecycmayuu cunme3supyemvix ewjecme 0OHapyscu spgexm
MecmH0o20 00e3001UBAHUSL, UMO 6 OdbHeliueM NOOYOULO K NOUCKY HO8bIX aHecmemukog [1]

Eme B nerctBe Xomprep DpATMaH YBIEKCS XH-
muei. Korza B Bo3pacte MATHAAATH JIET OH MPHHSIT
ydacTHe B UCCIICIOBAaHUU IIOCEJIEHHUS] KAMEHHOTO BEKa,
OOHApY)KEHHOTO B TOP(sIHOM 00JI0TE, TO, KaK HH
CTPaHHO, UMEHHO TEMHbIE, KUCIOTHbIE JKUJIKOCTH U
YepHO3eM 3aMHTEPECOBAIN €ro OOJbIIe BCEro. DpAT-
MaHa yBJIEKaJIM XMMHUYECKHE IPOLECCH B IPUPOJE, a
nociue npouTeHus: kHuru @on Diinepa «XuMus pacte-
HUI» OBbUI 3aXBaueH XUMHEH OKOHYATENbHO M Oecro-
BopotHO. OH Hayaj M3y4aTb XUMHIO IIOJl PYKOBOJ-
ctBoM (hoH Ditniepa B CTOKIOJIBMCKOM KOJUIEKE U B
1926 roxy moJy4Hs CTENeHb, KOTOpas MMeNa SIBHBII
YKJIOH B CTOPOHY €CTECTBEHHBIX HaYK, OXBATBIBas 300-
joruro, 6oTaHWKy M xumuro. FOHOmIeckuii mHTEpec
DparMana K Ieper{oro Top(sHbIX O0JIOT BCe €IIe 0CTa-
BAJICSI CUIIBHBIM, M €TO HEIAaBHO MPHOOPETCHHBIE 3HA-
HHS TENEPh MTO3BOJIMIIN €MY ITy0Xe MPOHUKHYTH B €T0

xuMut0. OJHAKO OH ObUT BBIHYXK/ICH HA BPEMsI OTKa-
3aThCs OT U3y4YeHUs TOPGIHBIX O0JIOT, Korna GpoH Dii-
JIep MOPYYHJI €My HAMKCaTh 3aBEPIIAOIIIE TE3UCHI 0
peHUHY — OMOXHMHYECKH BaKHOMY (epmeHTy. B npo-
ecce paboThl DpATMaH C/eal OTKPBITHE, KOTOPOE 110
ceil IeHb UMEeT BaKHOE 3HAUCHHE B IOHIMMAaHUH METa-
0oJM3Ma B TIOYKaX M XKU3HCHHOH POJIM HOHOB KaJIbITHS
Y MarHus B aKTUBAIIMW PCHHHA W IPYTUX (EPMEHTOB.
B To Bpems DpaTmaH, HECOMHEHHO, HE OICHHJ JKU3-
HEHHO BaXXHYIO POJb HOHOB KaJbLUs B aKTHBAIUU
(hepMEHTOB, U TOJILKO Yepe3 MHOTO JCCATUIICTHIH OBLIO
MIPOBEJICHO JIETAIbHOE HCCJICOBAHHUE ATHX MEXaHM3-
MoOB. DT1a pabora mpuBesna k noixyuennto HobeneBckoit
MIPEMUH 110 (PU3HOIOTHH H MEIUITHHE OHOXMMHUKaMH .
Oumepom u D. JIx. Kpedcom B 1992 r. Yuuio 6osee
60 et Ha omMcaHUEe TOr0, KaK BKJIFOYAIOTCS M BBIKIIIO-
YalOTCsl peaklUuH B KieTkax opranusma. OTKpbITHE
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Oparmana B 1928 1. 65110 OMyOIMKOBAHO W UCTIONIB30-
BaJIOCh HECKOJBbKUMH XMMHKaMHu B 30-¢ n 40-e ronsl,
XOTSI MHTEPECHl CaMOro IEPBOOTKPBIBATENs OOJIbILE
KacaJIiCh NPOYKTOB, J0OBIBAEMBIX B JIecax U 00JI0Tax.

B 1934 roay Xonbrep OpATMaH 3alIUTUI JOKTOP-
CKYIO JTUCCepTalnIo, KOTOpasi OblIa IMOCBAIIEHa TOMY,
KaK MOTYT OOpa30BBIBATHCS T'YMHHOBBIE KHCIOTHI M3
(enonoB. B mpornecce TeopeTnueckoro 000CHOBaHUS
OH OBII HACTOJBKO COBPEMEHHBIM, YTO HCIIOIB30Bal
3JIEKTPOHHYIO TEOPHIO, ¢ KOTOPOH MO3HAKOMMIICS BO
BpeMs yaeOsl B AHTuH. COTJIacHO 3TOHM TeopHH, pac-
Ipe/ieNIeHne IEKTPOHOB B MOJIEKYNax BiIMSET Ha (u-
3MOJIOTHIECKUE CBOMCTBA M PEAKIHOHHYIO CIOCO0-
HOCTb COEIMHEHUH. DTO OBLIO HOBOE HANPaBJICHHE, KO-
TOpOE HE HAIUI0O TOHMMAaHHS €ro OIINOHEHTOB U
SKCIEepTHOI KoMuccuu. B pesynprare OpaTMman He mo-
JIy4WJI BBICOKUX OLICHOK, XOTS OH, BEPOSITHO, HX 3aCITy-
xu. [Ipodeccop Bpop Xommbepr (Bror Holmberg)
CYUTAJ, 4TO DpJATMaH IOTEPIIEN Heyiauy B CBOCH aHa-
JUTHYECKO paboTe, Tak KakK BBIIOJHSI €€ HE OJMH.
OnHako B AHIVIMHM OH HE MOT CIEJaTh €€ B OANHOYKY.
Briectamias muccepranus ObLTa 3aryoiieHa, U OyayIee
OpaTMaHa Kak MCCIIEOBATENS CTAI0 COMHUTEIBHBIM,

HHU3Kas OLECHKAa €ro TpyJa HE JaBaja BO3MOXHOCTH
CTaTh MPENOJaBaTeNIeM U Ha4aTh COOCTBEHHBIC HCCIIE-
noBanus. Onnako I'anc ¢on Diinep moiaydms BHOJIHE
nocratouyHoe (hpmHaHcupoBaHue 3a HobeneBckyro mpe-
MHIO M BCEMHPHYIO PEIyTalfio, YTO MO3BOJIMIO EMY
MIPUTIIACUTD JIOKTOpa XoJjbrepa JpATMaHa IIOMOIIHH-
KOM IpenopaBaTens B cBoil HayuHo-uccnenoBarens-
CKHUI WHCTUTYT OPraHMYEeCKOM XMMUH JUIS UCCIIe10Ba-
HUS CTPYKTYpHI TpaMuHa [1].

3neck nosiBnsercss Hunbe JIEQrpen. Ito 610 ero
NIEPBOE 3HAKOMCTBO C CHHTE30M MECTHBIX AHECTETH-
KOB, KOTOPBIH YBIIEK €TI0 HA BCIO OCTABIIYIOCS XKHU3Hb.

JI&drper B 1933 1. mocTynmi Ha XUMHYECKHH (a-
KyJbTeT CTOKIOJIBMCKOTO TIOJIMTEXHUYECKOTO MHCTH-
TyTa, ¥ K 1935 1. Gt yixe coaropom (¢ Hellstrom u
von Euler) cratbn, B KOTOpPO#l OMUCHIBAIOCH BBIEIE-
HUE aJIKaJIONIa TPaMHHA U3 MYTaHTHBIX BUJOB SUMEHS
[5]. Byay4umn cryneHTOM, OH CTal MOMOIIHUKOM JIEK-
Topa B IHCTUTYyTE OMOXUMHH, @ B CIEAYIOIIEM I'OAY —
ACCHCTEHTOM TIPEIoaBaTeNsi B XMMUYECKOH Jabopa-
TOpHH, pyKOBOZUMOI1 (oH Ditnepom-XenbnrHoM. OHa
3aHMMaJia TOT )K€ 3TaX, 4TO U IHCTUTYT OpraHu4ecKou
XuMHH, Ha yiune Kungstensgatan, 45 (puc. 6).

g N d

e

d

Puc. 6. 30anue Cmokzonvmcko2o norumexuuyecko2o uncmumyma. Iocmpoeno ¢ 1904 2. 30ecw, 6 nebonvuiou
nabopamopuu 8 NOOBAILHOM NoMeujeHul 6e3 OKOH, ObLI CUHME3UPOBAH KCUNOKAUH

JIédprpen mosnakommics ¢ OparmanoM. Pabora
10 CHHTE3Y €ro 3aMHTepecoBaja, M OH MPEeAI0KMII Ho-
Mompb Dparmany. Tak kak oHM 00a CHIIBHO HHTEPEco-
BAINCH CBA3BI0 MEXKIY MOJICKYJSIPHOI CTPYKTYpod M
dusnonorugecknm dpdexrom, a JIEprpen ObuT MoIIO-
JBIM U TAJAHTJIUBBIM XUMUKOM, DpATMaH ¢ Oiaronap-
HOCTBIO TIPHHSUI 3TO mpeznoxeHue. PapmaieBTuye-
ckast KoMmaHusi Astra 1t paGoThI BBIAETHIA «HEOOITb-
HIyI0 CyMMYy». OTO J1aJI0 BO3MOXHOCTb 3aIIATUTDH 3a
peakTUBBl M OHWOXMMHYECKHE HCIIBITAaHHUS Ha CPOK
MeHblIe roja. Kak pacckasbiBasl o4eBHIEL COOBITHI
Benrr Jlunnbepr (Bengt Lindberg), Bmocnencrsum
npodeccop xumuM, OpATMaH JOOMICS TOro, YTO
«Pharmacia» npenocraBuia MajeHbKUH TPAHT Ha HC-
CJIC/IOBAHUS, TaK KaK OH 3HAJ JUPEKTOpa KOMIIAaHHH.

[IpoxyiazHOE OTHOIIIEHHE CO CTOPOHBI KOMITAaHUU Astra
ObLIO, BO3MOKHO, BCJIEJICTBUE TOTO, YTO KOMIIAHMS HE
JyMaja 0 BO3MOKHOCTH HAHTH 3aMeHY HOBOKAWHY.

Korzna cuHTE3npoBaIMCh pas3iIMuHbIE BEIIECTBA,
OHHM TOJBEPrajicCh MPEIBAPUTEIHLHOMY UCTIBITAHUIO B
nmabopaTopur, KOTOpOE 3aKII0YaloCh B IETYCTAIMU
WM TpeHUH 00 s3bIK. Bee onu maBamu agdext oneme-
HHUA 1 OBUIM MOCTAHBI B Astra Ha JaJbHEHUIIINE UCITBITA-
Hust. Iy 9TOM 3amauu KoMnaHus HaHsia Yibeha GoH
Oiinepa, ceiHa Xanca ¢on Diinepa-XenbnuHa, B Kave-
CTBE MEJIUIIMHCKOTO KOHCYJbTaHTa (puc. 7). OH pabo-
tan ¢uznonorom B Kapommuckom unctutyte. M3 16
CHHTE3MPOBaHHBIX
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Puc. 7. Yaogh cpon Ditnep (1905—1983) Ovin nepsvim MeOUYuHCKUM UCCIe008ameNeM, KOMOPbIll UCTbLINbLEAL
HOBbILL MECMHbIL AHeCmemuK, npouszeedenuviti Ipommanom u Jlégepenom 6 30-e 200b. Quzuonoe Yogh gon
Dilnep omkpwl HOpadpenanut u npocmazinanounsl, noryuun Hobenesckyio npemuio no gusuoiocuu
u meduyune 6 1970 a.

coctaBoB 10, Kak mpenmnosiaranoch, ObUIM OCO-
OcHHO WHTEepecHHl. YIb() (oH Dinep CKOHIEHTPHPO-
BaJI BHUMaHHE HA HUX U MPOBEPSUT UX JICHCTBHE Ha TJ1a-
3ax MOJONBITHBIX KponukoB. Kamas pasznuuHble pac-
TBOPBI HA POTOBUILY, OH OIPEIEIISI CUIIy UX MECTHOTO
o0e300mmBatoiiero 3gdexra. OHa u3Mepsack pasapa-
JKCHUEM POTOBHUIIBI BOJIOCKAMH PAa3JIMYHOM TOJIIHHBI,
KOTOpast OblIa HEOOX0ANMa, YTOOBI 3aCTABUTH KPOJIKA
MOpPrHYTb. HecKonbko M3 HCCIEeOBAaHHBIX COCTaBOB
JTaBaJId CHIIBHBIN 3 QeKT, HO Koraa Yiabpd doH Ditnep
CPaBHMJI MX C HOBOKaWHOM, KOTOPBIH B T€ TOJBI OCTa-
BAJICS JIyYIITIM MECTHBIM aHECTETHKOM, 0Ka3aJloCh, YTO
HH OJIMH U3 HUX HE OBLI cIIocOOCH ¢ HUM KOHKYPHpO-
BaTb.

Oparmal u JIEGrpeH ony0IMKoBaIl pe3yJIbTaThl
uccnenoBanuii B «Svensk Kemisk Tidskrift (1937, vol.
49, a He 48, KaKk yIOMSIHYTO DpATMAaHOM B €r0 IMUChME
XonMmcTeary). DTo OblTa BayKHAsI CTAThs JJ1s1 000HX XH-
MHUKOB. Hamncana Ha HEMEIKOM, SI3bIK€ XHMMHH TOTO
spemenn:  Uber eine neue  Gruppe  von
Lokalanisthetisch wirksamen Verbindungen (O HOBOM
TpyIe COeANHEHUH, 00IaJaronMX MECTHOAHECTE3H-
PYIOIINM JEHCTBHEM).

ITocne mpoBeneHHBIX HccienOBaHUK Xoibrep
OpATMaH CUUTAN, YTO JAajbHEHIIMN CHUHTE3 Oecrep-
criektuBeH. KoMmnanus Astra He Haluia HOBOTO Belle-
CTBa, CIIOCOOHOTO KOHKYPHUPOBATh C aHECTETHKAMH,
KOTOpBIE YK€ ObLJIM Ha PBIHKE, M MPEKpaTHiia CBOIO
CKpPOMHYIO (PMHAHCOBYIO TMOJAECPKKY. XaHc (HoH Dii-
nep-XeJblep MoTepsyl UHTEPEC, Kak TOJIBKO OBLIO 00-
Hapy’>keHO, YTO TpaMHH He3((HEeKTUBEH MTPOTHB BPEIU-
Telei CeIbCKOXO035HCTBEHHBIX PacTeHNUil; KpOMeE TOTo,
OH HE XOTeJ JINYHO (MHAHCHPOBATH HCCIIEIAOBAHUS
MECTHBIX aHECTETHKOB, TaK Kak 3Ta npoOiema Obuia
Jlajieka OT TOH, KOTOPOH TPaJANIIMOHHO 3aHUMAJICs UH-
ctutyT. C Tex nop OpATMaH UCHONIB30BaICA XaHCOM

(o DitnepoM-XeTbIIMHOM IS UCCIICAOBAaHUN B 4aCT-
HOM nopsiake. UToObI 3apabaThIBaTh Ha XKU3Hb OH BBI-
HYXICH ObUT HaWTH nApyryoo pabory. B 3T0 Bpems
OpaTMaH caenan NOoCieIHIO HONBITKY HOIYyYUTh J10-
NoJIHUTENbHOE (puHaHCHpoBaHue oT Astra. [Ipuexar
0e3 mpeBapUTEIbHON JOTOBOPEHHOCTH B IITA0-KBap-
THpY KoMItauuu B Sodertélje, o oOpaTuics k ApBuay
Anbpoty (Arvid Ahlroth), MeHemkepy «mo pacte-
HUSIM», C KOTOPBIM HO3HAKOMUJICSI Ha BCTpEYe XUMH-
k0B B CTOKrosbMe. AJBPOT JIOTOBOPHIICS C MPE3UICH-
ToM Astra bépre ["abpuennconom (Borje Gabrielsson)
0 BcTpeue ¢ DpATMAHOM OJIUH Ha OJMH. B pesynbraTe
— DparMany OBLIO TIPEIOCTaBICHO HeOobIoe prHaH-
CHPOBaHHE.

Xonbrep DpaTMaH ObLT BRIHYXKICH OCTaBUThH OT-
JIe7l XUMUH, TOBOPSI TTO3KE, YTO CHeNIAll OH 3TO 0e3 co-
JKaJICHUSI, TIOCKOJIbBKY WHTEJUIEKTYyaJbHBIH KIMMAT HE
OBUT CTOJIb XOPOIII, KaK 3TO MOTJI0 Obl ObITh. Kak cTo-
POHHHK COIMAJ-IEMOKPATUUECKON MapTHH, OH, BEPO-
SITHO, UMEJ1 B BUJy CHJIHOE IIPOHEMELIKOE HACTPOSHHE
Xanca (oH Ditnepa-XenblnHa U €T0 PEaKIIHOHHOE OT-
HouIeHne K *H3HU. Cam DpaTMmaH OblT yOeKIICHHBIM
aHmropmwioM U He JOOWT (GoH Diinepa-XenblIHHA.
JIéprpen, HanIpoTUB, OBLJI CKJIOHEH K conuanusmy. B To
BpeMsl €ro B3IJLIIBI TAKXKE OTIMYAIHNCH OT B3IJIAIOB
¢on Ditnepa-Xenpnuaa. OH ObUT UPE3BEIYANHO pau-
KaJIbHBIM M TI03)Ke JIaXke cTall 4ieHoM komuTera CToK-
TOJIBMCKOTO  PaJIMKajJbHOTO CTYAEHYECKOTO Kiyoa.
Bo3MosxHO, 4T0 DpATMaH X0Ten nomemaTts JIEprpeny
mpomoinKatk pabory M yOexman ero, 4ro HHUYETo
OoJibllie HE MOJYYUTCS M3 CHHTE3a, KOTOPbI OHH BbI-
nojHWIM BMecte. OH Hamucaln B MHChbMe, TaTHPOBaH-
HoM 1971 r., cnenytomee: «A OvL1 ouenv paccmpoen
y3Has, umo JIégeper npodondican nauty pabomy ¢ amu-
oamu, max KaK y MeHs Oblio YCMouuugoe Hameperue
nPOOOIHCUMb UCCIe008AHUe, KO20d 5 oYY npogec-
copemeo Xomnana (Bo Holmstedt). A ckazan 06 smom
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Jlogpepeny «3a boxanom sunozpaonozo eunay. Ilpu uc-
NOAb308AHUU MeX dHce CPeOCm8 KOMMYHUKAYUU OH CO-
00U MHe, YUMo sI He NOHUMAJ, YMO AMUHOKUCTbIL
AHUIUO MO 6eWecmBo, HaA KOMOPOM CMOUM KOHYEH-
mpuposamocs (!). JIégepen 6 koneunom cueme nouy-
YUl TUYEH3UPOBAHHYIO CMeneHb U bblll «000p» docma-
MOYHO, YMOObl NOCIAMb MHE NUCLMO CO CLOBAMU «C
61a200apHOCMBIO 3G UOEI0Y.

JIE€prpen paboTanx MOMONTHUKOM MpPENOJaBaTENs
B MHCTHTYyTE OMOoXHMuu B 1935-1936 rT., a mo3ke B 00-
mei XuMudeckor maboparopunm HHCTHUTYTa (1936-
1941). OH MPOAOIKIII CBOO TMPEIOIaBATEIBCKYIO JIe-
SATENBHOCTB M Ha 3TO BPeMs MPEKPATHI MIPAKTHICCKYIO
paboTy Mo MEeCTHBIM aHecTeTHuKaM [6]. B nHagane 40-x
rogoB JIEhrpeH npennpuHsI HOBYIO MOIBITKY BO300-
HOBUTD HCCIICIOBAaHUs, KOTOPbIE OH HA4WHaJ B DpAT-
MaHoM. B mepuox ¢ mas 1940 mo uroms 1942 r.
JI&drpen pa3paboTam MECTHBIA aHECTETHK JIOKACTHH
(Lokastin) — koMOHHAIMIO HOBOKAWHA U AHUIHHOB.
OroT cuHTE3 OBLI (PaKTHIECKHU TIEPBBIM MECTHBIM aHE-
cretukoM JIEprpeHa, KOTOPHIH KIMHUYECKH IPOBE-
psiin Ha manueHTtax. VcciiemoBaHWS TOKCHYHOCTH U
(hapMaKoJIOTHYECKHE WCIBITAHNS OBUIM BBHIIIOJHCHEI B
akazeMu4eckoil OonpHuIle B Ymrcaina CBaHTOM AH-
HepcrtamoM (Svante Annerstam) u Cturom CrénuHOM
(Stig Sjolin). AHeCTETHK MMEJ MPEUMYIIIECTBO, TaK KaK
MOT M3TOTaBJIMBATHCS U3 CBIPbSI BHYTPH CTPAHBL, HO BCE
)K€ OH He UMen Takoro 3¢ ¢eKTa Kak HOBOKauH. JTO
OBLT XOPOLIHIA aJIbTePHATUBHBIN MECTHBIH aHECTETHK B
nepros Tekymiero kpusuca. JIéprpen yacto ayman o
mpobnemMe pa3pabOTKH MECTHOTO aHEeCTeTHKa, Oolee
3((eKTHBHOTO, YeM HOBOKawWH. BeposTHO, HEMeIKue
XUMHKH, paboTaBmue ¢ (oH IinepoM-XeIbIIHHOM,
BIOXHOBWIHM W HAaIpaBWINA €ro MbICIX Hazanx B 30-e
Tofbl K cuHTe3y aHWInHOB. OCHOBHAs UAEs BO BpeMs

paboTel ¢ DpATMAaHOM COCTOSUIA B TOM, YTO MECTHO-
00e300mmBaroIIee CPEACTBO JOIDKHO MMETh INIOCKYIO
MoJiekyiy. JI€prpeH, BeposTHO, OTKazaics OT ITOH
ujeu, kak pacckaspiBana Mura ®@umep (Inga Fischer),
— onmHa u3 cryneHTok JIEprpena B 1942 r. OH Hauan
JyMaTh B HOBOM HAIpPaBJICHUU — OTHOCUTEIBHO OPTO-
a¢dekTa, U 3TO B KOHCUHOM CYETE MPHUBEJIO K CO3/1a-
HUIO JIBYX BELIECTB, KOTOPHIE CTAJIH M3BECTHBIMU KaK
LL 30 uw LL 31. Bemecrsa Ha3pIBadIWCh B 4YECTH
JI€prpena u Jlynnksucra, a muGPHI CBA3AHBI C MOPSA-
KOBBIMH HOMEPAMHU CHHTE3MPOBAHHBIX ONBITHBIX 00-
pastos [6]. Tak kak JBE METHIIOBBIE TPYIIITH 3aHUMAIH
OpPTO-TIOJIOKEHU B OEH30JIBHOM KOJIBIIE, MOJEKyJa
npuoOpeTana U30THYTYI0 CTPYKTYpY M3-3a pacrpeje-
JieHus daekTpudeckoro 3apsaa. LL 30 mano otiuuancs
OT OJTHOTO U3 MECTHOO0E300/IMBAIOIINX COCTABOB, CUH-
TE3UPOBAaHHOT0 UM e1ne B 30-e roJs! — TOJIBKO O1HA Me-
tuoBast rpynmna (CHs) Obiia HoBo# (puc. 8). @yHKIM-
OHAJFHOE pa3nuyue OBbLJIO 3HAYMTENBHO W 3aKJIIoYa-
JIOCh B TIPOCTPAHCTBEHHOH OpPHEHTAIMH MOJEKY,
KOTOpasi CHJIBHO OTIHMYaiack. Jlerycranust ocrtaBanach
€IMHCTBEHHBIM METOJIOM, UCTIONIB3yeMbIM JIEprpeHOM
JUIsL CPAaBHEHMS CHJIBI J€MCTBUS MpenapaToB. Meroa B
1esioM OB CITUIIKOM HETOUYEH, YTOOBI perraTh IMOAX0-
JIAT JIM HOBBIH COCTaB B KAUECTBE MPAKTHIECKU IPHUMeE-
HSIEMOTO MECTHOT'O aHECTETHKA.

IlosiBnenne Mosomoro benrra JlyHaksucra
(Bengt Lundqvist), cTyaeHTa-XUMHKa, ChIrpaio 00b-
LIy poiib. JIyHAKBHCT IPUMEHUIT B XUMHUH HOBBII Me-
TOJI UCTIBITAHHUS BEIIECTB — HKCIIEPUMEHTAIbHBIC HHb-
eKIMM, KOTOpbIe 3aTeM CTajl HCIONb30BaTh Ha
Kungstensgatan, 45. B 3To Bpems mccienoBaTeNid He
HMEIH A0CTaTOYHBIX CPEICTB, I0ITOMY HE MOTJIH cebe
TI03BOJISITH UCTIONIB30BAHHE TTOIOTIBIT-

Puc. 8. LL 30 — obpazey nosoeo mecmmnozo anecmemura xcuioxauna [1]
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HBIX XUBOTHBIX, TaK YTO OH CTaJl UX «IIOAOIBIT-
HOW CBUHKOY. JIyHIKBUCT OBLI TOPSIIUM IKCTIEPHMEH-
TaTOPOM, MOJHBIM 3HTY3Ha3Ma K UCIBITAHUIO Pa3Iuy-
HBIX JIEKapcTB Ha cebe. [laxke eciy KpOJIMKU U MOPCKHE
CBUHKH ObLM jpoctymnHbl, JIEprpen u Jlynaksuct He
UCIIOJIb30BaIM UX. I 1aBHOM NpUYMHON 3TOr0 SBUIIACh
MPOCTOTA BBHINIOJIHEHUS UCTIBITAHUH Ha ceOe, 4ToObI pe-
HINTh HACKOJIBKO XOPOLIMM ObLT HOBBIN Npenapat. OHU
HE MMENH HUKaKoro (hapMalreBTHYECKOTOo HOy-Xay U
HUKAaKOI'O OIbITAa 3KCIIEPUMEHTOB Ha KUBOTHBIX. PUCK
Ka3aJici MMHHMMAaJbHBIM — BO BCSKOM ciydae JlyHn-
KBHCT OBLIT CTIOKOCH.

Cawm JIédprpen ommmcan, kak Lunkan (Tak Bce Ha3bI-
Baiu benrra JIyHAKBHCTA) TONPOCHI, YTOOBI €T0 I0-
ITyCTHJIM arpoOupoBaTh Mpemnapar Ha cede, I1ociie 4ero
oH nan emy LL 30. B 310 BpeMs aHECTETUK y HUX yXKe
ObLT (CHHTE3MPOBaH, BEPOSTHO, B KOHIIE 1942 1.).

B kadyecTBe MHCTPYKLIMH JUIS IPOBE/ICHHS OTIBITOB
JIyHOKBUCT HCIIONIb30BaJ KHHUTY MO MECTHOW aHecTe-
3UM, IPEJOCTaBICHHYIO eMy Te3koi benrrom Jlarep-
rpeHoM (Bengt Lagergréen), cTyJeHTOM-MEINKOM, €TI0
KOMIIaHBOHOM ¥ IIOMOIIHHKOM, KOTOpPBIH II€pBOHA-
YaJIbHO [T03auMCTBOBaJ €€ y nokropa Topctena ['opaa.
Hcnonb3ys TEXHUKY NPOBOJHUKOBOM aHECTE3UM, OH
BBOAMJ ceOe mpenapaT B mayel] ¥ GUKCHPOBAI MIPOFOI-
JKUTENLHOCTh aHecTe3uu (puc. 9).

Puc. 9. Hnvexyus 6 ochosanue nanvya 6vlia Haubosee Ucnoib3yemvlm
MemoOOM UCHbLIMAHUSA MECIH020 00e300usaouie2o 3¢gexma Ha
000p06oaLYAX. VKON U0l 8 KOHUUK NATbYA NO3BOANL ONPEOeTUmy, K020d HACHYNALA AHeCMe3us U Ko20d
Oeticmeue nocmenento npoxoouno [1]

JlynakBuct mpoBoaun cebe MHBEKLUS B PYKH,
HOTH M TeJI0, U3MEPsUT KPOBSHOE JaBlICHHE, MyJbC, OT-
Medaj HaTnIue o004HbIX 3¢ dexror. OH naxe BKIIO-
YT B CBOM 3anucH 3 (eKT oT CIHHHOMO3rOBO# aHe-
CTe3UH, KOTOpYIO clienall cebe nepen 3epkanoM. Takas
CIIO’KHAs 10 TEeM BpPEMEHaM aHEeCTe3Ms BBIMOJHIACH
TOJIBKO B OOJBHUIAX, I/I€ UMEJHUCh CHELUAINCThI, aH-
THJIOTHI ¥ 000pYyJOBaHKE /IS peaHNMAIMN Ha CITydai,
€CJIU BOSHUKHET OCJIOKHEHHE.

He sicHO, cBSi3aHO 1M 3TO C 3KCIEPUMEHTOM, HO
Obu1 citydail HeymayHOW momnbITKM JIyHAKBHCTA OT-

KPBITh BXOJHYIO 1Bepb. OH BO3MIICS C KIIFOYOM, TIOCTO-
SIHHO €r0 POHSUT M OBLI IIPUHSAT 32 MbsTHOTO. BO3MOXHO,
YTO €ro Majblbl «OTKa3bIBAINCH IIOBUHOBATHCS» U3-32
a¢ddexta MeCTHOH aHecte3uu. Pa3mocagoBaHHbBIN
Jlynakeuct ucue3 u3 iaboparopuu ¢ LL 30 u BHOBB
TIOSIBUJICSL TIOCJIE HECKOJIBKHUX JHEH OTCYTCTBUS, CKa-
3aB, YTO 3TO JIyYIIHH MECTHBII aHECTETHK M3 BCEX U
TIOJATBEPMII 3TO 3asBJICHUE NETAIBHBIM OTYETOM O
MIPOBEJCHHBIX ~ HCCIIEAOBAHUAX.  OJTO  NPUAAIO
JIé¢prpeny OoJple yBEpeHHOCTH B TOM, YTO OH, HAKO-
Hell, HallleJI BEIECTBO, KOTOPOE TaK JI0Jro MCKal (pHc.
10).
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Puc. 10. Hunvc Jlégpepen (crnesa) u benem Jlynoxeucm. CHUMOK cOenan 8 XumMuyeckotl 1abopamopuu paoom
¢ npubopom, uchonvzyemvim ons cunmesa [1]. @omo AstraZeneca [26]

Hccaenosarenn

T IaBHYIO POJIb B MCTOPUH KCHUIIOKAWHA? CHIIpalH,
koneuHo, Hunbe JI€drpen u Benrr Jlynnksuct [6].
OHM TPYAMIHCH, YTOOBI CAENATh CBOE OTKPHITHE, BO
MHOTOM JKEpPTBYsI COOOM, 3aIlaTCHTOBAIN €T0, a MO3Ke
MOJIYYHIIM BO3MOXHOCTb HACHAXKAATHCS CBOEH JOJEH
ot npuoObUTH. OHY OBIIIM O4YEHb PAa3HBIMHU JIFOABMH, BO3-
MOJKHO, I03TOMY OHH TaK MPEYCIHENN BMECTE C CAMOIO
Havana. [Ipu Bctpeue B 1942 r. JIyHAKBUCT OBLT MOJIO-
JBIM CTyAeHTOM, a JIEhrper coTpyaHukoM Kadeapsl,
Ha JIEBSITH JIET €ro crapiie. JIyHIKBUCT IPUHEC III0TOK
CBEKEro BO3yXa B YUeOHYI0 XMMHUYECKYIO J1aboparo-
puto ¢ e€ 3actosiBiielicst atmochepoii. Bqoem onu 4a-
CTO OocTaBajuCh B kabuuere JI€hrpena, yToObI 00Cy-
JUTh XHMHUYECKHE OCHOBBI MECTHOH aHECTE3WH.
JIérpena B TedeHHE NOATOTO BPEMEHH IIpecieioBaa
uzes, 94T0 BCE MECTHBIE AaHECTETUKU MOYKHO MOJIyYUTh
13 OOBIYHOM XMMHYECKOH CTPYKTYpHl. JIYHOKBHUCT, C
JPYTOi CTOPOHBI, C)KUTAEMBbIH JIFOOOTIBITCTBOM TO3KC-
MepUMEHTHUPOBATh HA COOCTBEHHOM Telle C pas3iind-
HBIMHM XMMUYECKHUMH BEIECTBAMH — OBIIT IIPUPOXKIEH-
HBIM 3KCTIEPHMEHTATOPOM.

Huubce JIEgrpen — XMMHK U TMYHOCTh

Hunbc JI€prpen ObuT 0gHONM U3 3aMedaTebHBIX
(uryp cpenu mBEACKHX XMMHKOB-HCCIEIOBATENCH —
HETPATUIIMOHHBIN, C OoraThiM BOOOpaK€HHEM, Ka-
IPU3HBIA U CBOEr0 poJia F€HUAIbHBIA YYEHBIH, KOTO-
PBIi OBLT TaK)Ke YpPE3BBIUAHO JIOTOIIEH M HUKOTIa He
caaBaics, OKa He JOCTHraa cBoeil nenu. B tedenue
HeCKOJIbKUX JieT JIEpTrpeH Obl1 01HUM N3 caMbIX Oora-

2 Hazpanwue «Kcumokanuy MIPECTABIISET COOOH
KOMOMHALIMIO €T0 OCHOBHOI'O BEIECTBA, KCUIMANHA, U

ThIX Jirozel B IlIBenuu — 3a CUHTE3 KCUJIOKAaWHA OH I10-
JTy4ui 6oibnryto cymMmmy. Ho 3TH feHbIu mpuHeCIu emMmy
OoJipllle HEYZAuH, YeM CYacThsi U BMECTE C MPHUCTpa-
CTHEM K aJIKOTOJII0 U MEJIaHXOJIMEeH IPUBEIH €ro K KOH-
YUHE B Bo3pacte 53 JnerT.

OH OBIJT YEIIOBEKOM C aTJICTHYECKUM TEJIOCITIOXKe-
HUeM, Oonee mect (GyToB (cBeime 180 cMm) pocTom.
Ero Bec xonebaics mexay 85 u 95 kr. «Upe3BeruaitHo
TIPUSITHAS U SHEPTUYHAs JINYHOCTH» — TaK OH OBLI OTIH-
can beprunem Takmanowm (Bertil Takman), kosuteroii u
JpyromM, KOTOPBIA paboTall ¢ HUM Ha Kadeape XUuMuu ¢
1943 r. O umen co6CTBEHHOE MHEHHE TI0 MHOTHUM BO-
pocaM, YacTo UIYTUJI C OKPYKAIOIIUMH, ObUT TBOpYE-
CKOH JITMYHOCTBIO, BBIIEISIOLIECIICS BO MHOTUX OTHOLLIE-
HUSIX CBOMM POMAHTHYECKMM B3IJIAZOM Ha JKU3Hb.
Hanpumep, ero yeneueHue My3blkoi. Ero Opat ObiT
poQeCCHOHANBHBIM MY3BIKAaHTOM, a jkeHa, MHrpun,
Ha KOTOpoii oH xeHwics B 1940 r., 6puta govepsio [y-
craBa Jlarepksucra (Gustav Lagerqvist), My3bIkaHTa
KamepHoTro opkectpa. JIEDTrpeH BEIPOC B My3bIKQJILHOM
cpelie, ¥ My3bIKa JJIs1 Hero o3Hadana MHoroe. Kak-To B
IIyTKY OH CKa3ajl, YTO €Cii BBl He Jro0ute Momapra u
BerxoBeHa, To HHMKOTJa HE MOIHWMETECh B IJIa3ax
JI€prpena. OH ObLT OOJNBITUM MOKJIOHHUKOM OTEPHI U
yUWiICAd WrpaTh Ha CKpPUIIKE, IO3JAHEE OH XpaHMI
CKPHIIKY W MOJICTAaBKY JUII HOT B cBoeM KkabuHere. 1o
cinoBaMm npyra beépua Jlymmara (Bjorn Luning), ero
MY3bIKaJIbHbIE CHOCOOHOCTH, O/IHAKO, OBLIH JIOBOJILHO
CKPOMHBIMH U 33 MOCIEAYIOIIUE TOJbl €r0 Urpa Hu-
CKOJIBKO He ynyumuiacs. M TeM He MeHee, B MOCIey-
IOIIEM OH Jake Opai ypOoKH WIpbl Ha BHOJIOHYEIH,

cydukca -xkaun st 0003HaYESHUS] MECTHOTO
aHecTesupyromiero aeiicreus [11].
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YTOOBI YIY4IINTh CBOM YMEHHS Ha MY3bIKAJIbHOE I10-
TPUIIE.

PomaHTHK B cepaue, OH 00U ObIBaTh B CEJlb-
CKOW MECTHOCTH W PacciialbisiThCsl OT TOBCEIHEBHOM
pytuHbl. OH Tarkke OBLI JOCTATOYHO CIIOPTUBHBIM.
YTBepiKkaal, 4To B IOHOCTH OBLI BeChbMa XOPOIIHM (yT-
6osmctoM. OH JHOOWII UTPBI C MSYOM BO BCEX BHJAX,
HE MOT IPOITH MUMO AETeH, Urparomux B ¢pyTdO0I U He
MOUTPaTh HEMHOTO ¢ HUMH. B nome y Hero ObuT cTON
JUIL HACTOJBHOTO TEHHHCA, W OH JIOOHMI UrpaTh HpHU
NEpBOM IpeACTaBUBIIEHCS BO3MOXKHOCTH. Kak roso-
pUIM KOJUIETH W YJICHBI CEMbH, (PM3MYECKH OH OBILI
OYCHB KPETIKHM.

JI€drpen Obu1 Ype3BBIYANHO CHPABEIUIMBBIM Ye-
JIOBEKOM M BCEI/la CTapalicsl MOCTYNaTh IO COBECTH.
Ecnu oH B criope ¢ kKeM-TO BBIXOJIMII U3 ce€0sl MIIH TO-
CTyIaJl HeCIPaBeAJIUBO, TO CTApAICS CAENIaTh BCE UTO
MOT, 4TOOBI W3BUHHUTBHCA M KakK-TO KOMIICHCHPOBATH
910. B onexne npeanounrtan HeOpManbHBIH CTHIb,
MOAOOHO COBPEMEHHOMY YHHBEPCHUTETCKOMY CTY-
JICHTY.

Hecmotps Ha ciyx0y B BoeHHOE BpeMs, JIEprpen
poJoIDKail paboTaTh B XUMUYECKOH J1abopaTtopuu Ha

3 :

ymuie Kungstensgatan, 45. OgHoit 3 ero padoT 656110
HCCIIEJOBAaHME B3PBIBUATHIX BemecTB. OH Takke oMor
B ITOMCKaX albTEePHATUBHBIX JIEKAPCTB, KOTOPHIE MOTIIN
OBITh ClIENIaHbI U3 CHIPBS, JOCTYITHOTO IIBEICKUM (ap-
MaleBTHYECKUM KOMITaHHSM.

Korza nosiBusiace Heo0Xo4uMOCTh poBepuTh LL
30, JI€prpen oOparmics K TOKTOpY MeAMIMHBI Jleo-
Hapay [onnbepry (Leonard Goldberg, 1911-2010) B
KaponuHCcknit HHCTUTYT, 9TOOBI TOT MOXPOOHO TIPO-
AHATTM3UPOBAJI TOKCHYHOCTE U 3 dexTrnBHOCT LL 30
10 CPaBHEHHIO C HOBOKAaHMHOM, KOTOPBI B TO BPEMs
ObLT 3TaIOHHBIM MECTHBIM aHecTeTHKOoM. Ilocne Bcero
JIMIIb IBYX HEJIENb UCTIBITAHNH OH MOJTYyHYWII IPEIBAPH-
TeJIbHBIE JJaHHbBIE, CBUETENILCTBYIONIHE O TOM, uTo LL
30 mpeBoCXOAWII APYTHE MPEeTapaThl, He BBI3BIBAJ pa3-
JpaKEHHUST W MMeNl HU3KYI0 TOKCHMYHOCTh (puc. 11).
Kanmmpatckyro nuccepranuio 1o Xxumuu Hubc
JIéprpen ycnemno 3ammtun30 urons 1943 r. IMocne
9TOTO OH CKOHIIEHTPUPOBAJICS Ha IMOMOIIHM B HAYYHOH
paboTe MOJOABIM KOJIJIETaM U3 ero koMaHsl. OHH, pa-
OoTas

Puc. 11. ﬂeOHap().F onobepe 6 nabopamopuu Kaponurckozo uncmumyma

C DHTY3Ma3MOM, IONYYWIHA PSIl MPEBOCXOTHBIX
pe3yIbTaTOB II0 MECTHBIM aHECTETHKaM, KOTOpBIC
CTalll JOKYMEHTAIIFHBIM MaTepUAIIOM JJIS UX JHUCCEp-
tarmid [7-9]. Ilpu mommepxkke ¢upmbel Astra, rme
JI€prpen paboTanm HaydYHBIM KOHCYJIBTAHTOM, (PUHAH-
COBas CUTyaIllsl HECKOJNBKO ymydmmunack. HecMotps
Ha M3BECTHOCTh, KoTOpyio JIédrpeHy mpuHec KCHIIO-
KanH, OH TPOJOJDKAT MPENoIaBaTeIbCKYI0 AEATENb-
HOCTH Ha Kadeape XUMHHN 10 Hagaia 50-X ToHoB.

IarentoBanue LL 30

[Tony4uB MONOXKUTENbHBIE PE3YJbTATHl UCIIBITA-
Hus LL 30, JIéprpen u JlyHAKBHCT OBICTPO COCTABUIIN
MATeHTHOE 3asBICHHE, MOJIICAHHOES UMU OOOMMH, U
npucoeMHWIN K HeMy oTuyér ['onmpbepra. I'eponue-
ckue wucheiTaHus JIyHAKBUCTa Ha ceOe BIICYATIIFIIH
JI€brpena, u OH pemuiL, 9TO JOJDKEH pa3IeIuTh C HUM
MpHUOBLTB, KOTOPAsk MOTJIa OBITH MOyYeHa OT MPOIAXKHI
nupokauHa. Ilatent 6su1 Bergan 15 uroms 1943 r. 3atem

OHHU TIPHUHSUIMCH 32 paboTy MO MpoJaxke mpemnapara
(apmaneBTHieckoii kommnanuu. [locime orTkasa He-
ckompkux upm (Pharmacia, mpencTaBUTEIbCTB KOM-
manwii w3 CIIA), B koHeYHOM utore Astra 22 HOSOps
1943 r. mosyunna npaBa Ha MPOU3BOJICTBO U PACIIPO-
CTpaHEeHHE KCWJIOKawHa (JIMJOKAaMHA) BO BCEM MHUpE.
JluyokanH MPOW3BEN HACTOSAIIMK CIBUT MapaJurMbl B
anecte3uu. [Ipemapar ctam mans «ACTpbD» MaIIMHON
JUTs 3apabaThIBaHUS JCHET U BBIBEJ KOMIIAHUIO B DITUTY
(apmaneBTHYECKOW MHAYCTpHH. [lepBbIMH C HOBHH-
Kol no3HakoMunuck cromaronoru Esponsr u CIHIA,
HO BCKOPE JIMJIOKaNH CTaJId IPUMEHSTh U B IPYTHX Me-
JULUHCKUX YYPEXKICHHUAX Ha OOoJbIIeld 4JacTH MHpa
[26].

Uccnenosatenu mnonyywin 10.000 mBenckux
KPOH KaK CBOETO poJia «IPeAOIUIaTy», IUTIOC JINIEH3H-
OHHBIE TUTATEXXH U MPOIEHT ¢ mpuObuTH. Korma Havamncs
COBIT, UM BBHITUIAYUBAINCH B TeueHue 17 jet 4% posuitu
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¢ mpoxax. ToNbKO HECKOIBFKUMHE TO1aMH TO3Ke, KOTaa
mperapaT ObLT 3apEeTUCTPUPOBAH W BBINYIICH Ha (ap-
MaleBTHYECKUIl PBIHOK MO KOMMEpPYECKHUM Ha3Ba-
HHueM «Kcuinokann», TOSBWINCH TO-HACTOSIIEMY
Oonpiine nensru. [lozmHee, yToOBI M30EXKaTH CIUII-
KOM OOJIbIINX HANOTOB, JIEGTpEH naxe ObUT BEIHYK/IECH
nepeexats B [IBeiinapuio [1]. B 1948 rony Ymopasie-
HHE IO KOHTPOJIIO 32 MPOAYKTAMHU M JIEKapCTBaMH

0I0OPHIIO JIMTOKAWH JIJIs UCTIOIb30BaHus B COeIIHEeH-
sbIx [Tatax [26].

JoxTopckas quccepranus Jégrpena

Ilepen 3ammrToii  OKTOPCKOM  JauccepTalnuu
JIéprpen ouyens BonHOBajcs (puc. 12). OH ocobeHHO
0os1ICs 32 TO, KAKYIO IO3UIIHIO 3aiiMET ONIIOHEHT, OHOo-
xuMUK 1 Joktop Dpuk xopnec (Eric Jorpes). xop-
Tiec, KOTOPbIH OBLIT U3BECTEH CBOEH PE3KO-
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XYLOCAINE

A NEW SYNTHETIC DRUG

By

Nils Lofgren

o

oM

Puc. 12. Tumynonouii nucm dokmopckoii ouccepmayuu Hunoca Jlégepena «Uccnedosanus no mecmuuim
anecmemuxam. Kcunokaun, nogulii cunmemuieckuil npenapamy

cThi0, poawics B Kokar, Ha OHOM K3 OCTPOBOB,
npuHaiexamux OUHISHINY, CTal TpaXIaHUHOM
[[IBennu B 29-netHem Bo3pacte. [Ipodeccop B Kapo-
JIMHCKOM MHCTHUTYTE, OH MOJIYYHI BCEMUPHYIO H3BECT-
HOCTh 3a paboTy MO OYHCTKE AaHTHUKOAryJIsHTa rema-
puHA. 54-7TeTHUI ONIIOHEHT OBLT HAa BEpIIMHE CBOCH
Hay4HOH Kapbepbl M MOT OBITh YPE3BBIYAHO KPUTHU-
HBIM, €CIIH OBl 3aX0Te.

31ble SI3BIKM TOBOPHIIM, YTO C TOYKH 3PCHHS XHU-
mun JI€Prpen nmocie ccopsl ¢ IparmanoM B 30-e ToapI
He CJieNal HO4TH HUYEero HOBOTO, U UTO, 110 CYIIECTBY,
TOJIBKO MeTmIoBas rpynmna otianyaet LL 30 ot ogHOTO
U3 COCTaBOB, KOTOPHIE CHHTE3UPOBAIUCH UM BMECTE C
DpATMaHOM.

Ha 3amute JIEprpen yOeauTenbHO MOKa3asl 3Ha-
yerne kcmokanHa [10]. Ixopnec ObUT HACTpOEH Io-
JIOXKUTENBHO, XBAIWI HAyJHBIE KaYeCTBA AUCCEPTAIIHH.

Bmecre ¢ Tem, ero HeomoOpeHHE BBI3Bal TOT
(baxT, 9TO HMCCIIEI0BATENN UCIBITHIBAIN HOBBIE MECT-
HblE aHECTETHKH, Oe3pacCyqHO MPOU3BOJIS IKCIIEpHU-
MeEHTHI Ha cebe u 1obpoBoibiax. Kpome toro, [xop-
nec cuurai, uto JIEGrpeH He AOHKEH HEOOLEHUBATD
BaYXHOCTB €T0 paboThl ¢ DpATMAHOM.

Korgma JI€prpen momyums camble BBICOKHE OT-
3BIBBI HA TUCCEPTALINIO, OH MCIIBITAN YIOBIETBOPEHHUE.
Orto mpomsonuio 6oxee dyeM uepe3 13 mer mocie 3a-
IIATHI KaHIUAATCKON nuccepTani B CTOKTOIBMCKOM
MOJIUTEXHUYECKOM MHCTUTYTE. OH IOCTHT HAUBBICIICH
TOUKHU B CBOEI HAyYHOU Kapbepe.

IIpo6JieMbl aHECTE3UOJIOTOB

IIpu npoBenennn MecTHOro 00e300IMBAHUS HO-
BOKaMHOM Tpo0ieMoii Obuta Majiasi NMPOJO0JDKUTEIh-
HOCTb JIEHCTBUS aHECTETHUKA, MMOATOTOBKA K aHECTE3UU
U HEBO3MOXXHOCTh XpaHEHHsI pacTBOpa C Ba30KO-
HCTpuKTOpOoM. [Topomok BHavase JOmKeH OBITh pa3Be-
neH. PacTBop HOBOKaWHa ¢ aApeHATMHOM TPYIHO CO-
XpaHATh, TaK KaK MOCICIHUN HAa BO3AyXe OBICTPO pas-
pymaercs. AJpeHaIWMH JOJDKEH J00aBIATBCS B
pacTBOp HOBOKaWHA KaIUIAMU (UTO OYCHb HETOYHO!) U
HETIOCPEICTBEHHO Tepe MHbeKIuel. [loaTomy moaro-
TOBKa K aHECTE3WH OblJa JIUTEIBHBIM MPOIECCOM.
AHECTEe310JIOTaM U XUpPYypraM Hy>KeH ObLT aHEeCTETHK,
KOTOPBIN JeiicTBOBAI ObI OBICTPO, 3P PEKTUBHO U TIPO-
JOJDKUTEIILHOE BPEMSI, MOT COXPaHAThCS BO (hIaKOHAX.
B 510 Bpems mosiBWICA JHAOKaWH, KOTOPBIA yIOBIIE-
TBOPsUT 3TUM TpeboBaHusM. B 40-e¢ roast B IlIBermn
ITOJT MECTHOW aHECTe3Hel BHINMONHUIACh 1/3 omepanuit
[1; 27]. D10 6BLIO OoNee OE30MACHO IS AI[UCHTOB.

Bonbioit puck MecTHON aHecTe3Ur BO3HUKAI IPU
BMEIIIATEIECTBAX B 00JIACTSIX, OOTaThIX KPOBEHOCHBIMHU
coCyJaMH — TOKCUUECKOE BIUSHUE Ha CEpIEeUYHO-COCY-
JUCTYI0O W HEPBHYIO CHUCTEMBl. VIMEHHO TOITOMY
Ba)KHO OBLIO MPOBECTU UCTIHITAHUE JTUAOKAWHA HA TOK-
CUYHOCTbH 110 CPABHEHUIO C HOBOKAMHOM.

IlepBblii KOHTAKT ¢ HOBBIM MECTHBIM aHecCTe-
THKOM

®parMeHT 3TOM CTaTbM HANMCaH HA OCHOBAaHUU
nnrepsbio Topcrena I'opma (Torsten Gordh, 1907—
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2010), moxTOopa MEAMIIMHBI, TIEPBOTO MIBEIACKOTO aHEe-
cre3nonora; ['opx momyann odpa3oBanue B Mancone,

Topx 6611 TIAaBHEIM aHECTe3MOI0roM B Kaponms-
ckoit OonpHuIe, CtokronsM, Ieemnus, ¢ 1940 roga o
BbIXO/a Ha meHcuio B 1974 roay (puc. 13). T'opxa mpo-
BeJI TIepBbIe KIMHUYECKHE UCIIBITAHUS HOBOTO MECT-
HOTO aHecteTrka  jugokamHa  (Xylocaine®;
AstraZeneca, Jlonnon, BenukoGpuranus) B 1944—1947
ronax. ['opa ymep 25 urons 2010 rona B Bo3pacte 102
JIeT.

Bot uro coobmmn 'opa B cBoeM HHTEPBBIO: «Bec-
Hou 1943 200a mwl  yoicumanu 8 pecmopare
Stallmdstaregdrden nocne cobpanus nepconana Kapo-
aunckou 6orvHuysl. Tope Kopuepyn (Tore Kornerup,
1912-1998), komopwiil ObLL MOUM KOIE20U U OhMATb-
MOJIO20M, CKA3A, YMO ) He2o ecmb Opy2 No gamuiuu
JIynoxeucm, ¢ KOMopvim OH 3aHUMALCS (hexmosanuem
U y KOmopoz2o ecmv HOBbIll MeCMHbIl aHecmemux. A,
ecmeCcmeenHo, 3aUHMepeco8aics, HO CKA3al, Ymo,
npexcoe uem UCHbLIMbIBAMb €20, 5 Xomen 0bl cHauana
CPABHUMb €20 MOKCUYHOCMb C MOKCUYHOCIbBIO NPOKA-
UHA, KOMOPbIL Mbl UCNONb308AU Yawye 6ce2o. A xomen
3HAMb, A6IAEMCs IU OH bojlee Ul MeHee MOKCUYHBIM,
npescoe uem ucnonb308ams e2o. TonbKko npumepHo ye-
pe3 200, Kozoa s nosHakomuics ¢ JIynokeucmom u
Jlégheperom, s nowHsAN, Umo um OelucmeumenbHO ecimb
umo npeonodcums. OOHAKO 8 Mo 6peMs s Obll 3aHAM
ceoell duccepmayueti 0 HaApyweHuu KposooopaweHus
U ObIXanus npu dQPUPHOM U BHYMPUBEHHOM HAPKO3E )
KPOIUKOB, NOIMOMY MHe ObLI0, O YeM HOOYyMAamb.

Ewe oonum uenogexom, komopuwiii ObLl YACMUYHO
8067IeYeH 8 UCIOPUIO C TUOOKAUHOM, 6bin benem Jla-
eepepen (Bengt Lagergréen), komopbiii makdice Obil
Gexmosanvuguxom. On 3nan JIynokeucma u JIégepena,
u Koz20a JIynokeucm 3axomei npo8ecmu HeKoOmopwvle

mrat Buckoncus, ¢ 1938 mo 1940 rox y Pamsda Yo-
tepca (Ralph Waters, 1883—1979), nmoxtopa Mmenu-
LUHBL.

Puc. 13. Topcmen ['opo, 00kmop mMeOuyuHCKUx Hayk, oenaem c80r NOCIOHION aHeCme3suio neped yxo0om Ha
nexcuro ¢ doaxcHocmu npogeccopa Kaponunckoii 6onvruyst 6 1974 200y [11]

mecmul ¢ aHecmesuell naibyes, oHu No2ogopuau ¢ Jla-
2epepeHoM, KOMOPblil YUUICs y MeHsl OKONo 3 Mecayes
6 Hauane 1940-x 20006. A dan emy KHu2y o mecmHou
anecmesuu. OHU NONPOCUNU €20 NPOOEMOHCIMPUPO-
6amb aHecmesuio nAlbya, NOMOMY YMoO UM HPEOCmo-
S0 coenamyv npezenmayuio o0ust Komnanuu Pharmacia
6 Yncaney [11].

IIpennamMepeHHbIe NEPeI03NPOBKH

Topcren 'opn — muoHep B 00IacTH IMIBEICKOM
AHECTE3MOJIOTHH, YEJIOBEK, OTBETCTBEHHBIH 32 KIIMHH-
YeCKHe UCITBITAHNS KCHIIOKanHa, BCIOMHUHACT: «4 npo-
B80YUPOBATL MOKCUUECKYIO PEAKYUIO HA KCUNLOKAUH, KO-
mopas ybexcoana MmeHs, Ymo jieweHue npu 3mom o6yoem
Makum dice, Kak npu nepedosuposke HoGoKaunda. S
npeoHameperrHo 0asanl NAyueHmam 08oUHyI0 003y, V
HUX HAYUHATUCHL KOHBYIbCUU U cyOopozu. Ho mbl 3nanu,
KaK Jleyums 9Mo OCLONCHEHUE C NOMOWblo bapbumy-
pamog. Tak umo mokcuueckas peaKyus YMeHbuaidacs
U 8C€ 3aKanuUBanocy xopouio. Mol pewtunu, ymo max-
CUMANbHAsL 003a pasHsemcst 00Homy epammy. Obcne-
OdyembiM nayuenmam 0agaiu mpu epammal

Koeoa xcunoxaun navaiu ucnonvzoseams 3a epa-
Huyetl, bvlau cryyau mokcuyeckux peaxyuil. [lpu smom
npumensau 2% pacmeop, 6 mo 8pems Kax s Ovli 0060-
nen pesynomamamu esedenusn 0,25% pacmeopa. Ilo
Moemy MHeHUI0, UCnob308amb 2% pacmeop OvLio 00-
cmamoyHo puckosauHviM. Onpagoano 5mo mMoabKo
0151 CIMOMAmMOoa02UU, 20€ 88005IM MUHUMATLHYIO 003y —
1 mn. Eouncmeennas npobrema, Komopas nepeoua-
4ANbHO BO3HUKANA Y CHOMAMON0206, Oblla CEA3AHA C
mem, 4mo OHU UCTIONb308ANU MEMATIUYECKUE WUNPUYbL.
Yacmuysr memania us wnpuya 6bl3uleanu pazopaice-
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HUue mKaueu y nayuenmos 6 mecme unvekyuu. B cma-
YUOHAPAX Mbl UCHONb30BAU CIEKIIAHHbIE WNPUYBL U He
UMenU MaxKux OCIOHNCHEHUI ).

HccnenoBanusi B CTOMaTOI0THA

B 1944 r. cromarosoru BepBble UCIONb30BaIH B
cBoelt mpaxTuxe npenapar LL 30, xoTopslil nmo3aHee
CTaJI U3BECTEH, KaK KCUJIOKAWH U JIMAOKaWH. XHUJIbJIUHT
beépu (Hilding Bjorn) npenonaBan B Koponesckoit
mKkosie cromatoiorud B Crokromeme (puc. 14). Ero
JOKTOPCKas AMCCEepTaIys ObUIa MOCBSIICHA JIICKTPO-
cTuMy- Jsmuu 3y6oB. C momompio M300pEeTEHHOTO
AIEKTPHYECKOTO CTUMYISATOpa (Tpoodpas3a coBpeMeH-
HOTO 3JIEKTPOOJOHTOMETPA) OH OLIEHUBAJI ITOPOT OoJTe-

T 2. ']

Puc. 14. Xunvoune bvépn (1907-1965) — nqueccop,

BOI1 YyBCTBHUTEIBHOCTH B 3y0ax. DT0 OBLIA IPEBOCXO/-
Hasl M3MEpHUTENbHAS TEXHNKA, KOTOPAas XOPOIIO TOAXO0-
QA JUTs UCTIBITaHus 3()(EKTUBHOCTH HOBOI'O MECT-
Horo anecteTuka LL 30. OH co3aan Mozaenb 60au SKC-
TpaopauHapHoro kayecTsa [28]. [Tomoranu npoBoauTh
WCTBITAHUS MOMOINHUK TpenonaBareiss CBeH Xy
(Sven Huldt) u ero xena, I'yapyn (Gudrun), koTopas
yroBapuBalsia CTYJICHTOB MPUHATh y4acTUC B IKCIICPH-
MEHTaX, 9acTO CONPOBOXKIAIOMUXca Oonpio. B kaue-
CTBE KOMITEHCAIINU CTYJCHTHI OTY9ajH CIIUPT U 110 15
KpOH B JICHb — HEIJIOXast CyMMa B TO BpEMSI.

K coxanenuto, o cioBam 'onmubepra, beépa x0-
TEJ OIYOJMKOBATH PE3YIIbTATHI

Touemnulii dokmop cmomamono2uueckozo axyibmema

Jlynockozo ynueepcumema. Paspaboman snexmpuueckuii npubop, no3eorsuiouuil MmouHo usmepsmo 2myouy
anecmesuu kcunokaurom. E20 uccneoosanust colepanu 601buyio poib 6 paseumuu CImomMamono2uy u
obesbonusanus

B Svensk Tandlakare Tidskrift, yTo OBUIO «ILIOXOM
uneeii». HykHO ObUIO yOJIMKOBATBCSA B IKypHAae
Lancet, Tak Kak IIBEJCKHE CTOMATOJOTHYECKHE JKYp-
HaJlbl HE UMEJIH [IMPOKOTO PaclpoCTPaHEHHUS! B MHUDE.
Ho onu He nymanu 06 3TOM, KOT/1a HaneyaTain CepUIo
u3 5 crareil. PaboTel comepkaay OCHOBHBIC pe3yIib-
TaThl MEJUIIUHCKNAX M CTOMAaTOJIOTHYECKHX HCCIIEI0BA-
HUH KCWIOKaWHa M ObuTH u3naHel B 1948 1. Jlo aToro
BpPEMEHH HUYEro He IyOIMKOBAIOCh, TaK KaK HE ObLI
roToB nareHT u JIEprpen 3anperusn odble MyOIMKa-
I(HH.

VcnpiTaHusi Ha )KUBOTHBIX M HECKOJIBKO JIET HC-
MBITAHWN Ha JIIOJIX MOKa3ajd, 4yTO IMpemapaTr He pas-
JpakaeT TKaHU TakK e, KaKk JAPYrue MeCTHbIe aHecTe-
Tukd. Ho 0T cTOMaTONI0TOB CTalIN MPUXOIUTH CO00IIIe-
HUS O BBIPWKEHHBIX OTEKAX M pa3IpakarolieM
JISWCTBHU I10CIIE aHECTE3UH KCHIIOKauHOM. YUTo cityun-
noch? benrt JIlyHAKBHCT U3y4HII OTYETHI 1 OOHAPYKHIL,
410 1o60YHbIe 3((HeKTh! OBIIIM CKOHIEHTPUPOBAHBI B
HECKOJIbKMX KIMHHUKaxX. OKa3ajloch, YTO HEKOTOPHIE
CTOMATOJIOTH NPHUBBIKIHN 3apaHee HaOMpaTh MECTHBIE
AHEeCTeTUKH B CBOM INNPHUIIBI, a 3aTeM OCTaBJIATh

LIMPUIBI TOTOBBIMHU 10 T€X IOP, T0KAa OHU HE MOHAJ0-
Osarcst. Kpome Toro, ux mImpuIp! 4acto ObUIM MOJTHO-
CTBIO METANIMYECKUMH. Tak Kak pacTBOp KCHUIIOKanHa
Obu1 OoJiee KUCIIBIM, Y€M HCIIOJIb30BaBIIUECS paHee
MECTHBIE aHECTETHKH, IIO3TOMY HOHBI METAJIIOB, TAKHX
KaK Me/lb W HHKEJb, PACTBOPSIINCH B INTIPHUIAX. YIKe
yepe3 10-15 MUHYT KOHLEHTpauusi MoIJa CTaTh
HAaCTOJBKO BBICOKOW, YTO BhI3bIBAJIA MOOOYHBIE 3(-
¢exrol [12]. C mepexooM Ha CTEKJISIHHBIE IIIPHUILI U
WN3MEHEHHEM IPOILEyp HCIIOJIb30BaHHS aHECTETHKOB
npo0ieMa ucuesna.
Bbuorpadus Huubca JIédrpena

Hwsc Marnyc JI€drpen (Nils Magnus Lofgren —
puc. 15) poauncs 18 aBrycra 1913 r. u Beipoc B ['am-
nebn (Gamleby) m Atsumabepre (Atvidaberg). Ero
orers Kuyt Xpsnmap JIéprpen (Knut Hjalmar Lofgren)
Obu1 OyxranTepoM, keHwics Ha Omme Jluanodepr
(Emmy Lindberg). ¥ Huunbca 65110 2 crapmmx Opara u
cectpa. Ilocime choauM BBIMYCKHBIX JK3aMEHOB B
Norrmalm cpenneii mkone Ctokromsma B 1932 1. pa-
6otan ctaxepoMm B anrteke [lanapubl. OH OpoCHII CBOIO
MIEPBYIO
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Puc. 15. Hunvc Maenyc Jlégepen (1913—1967). Dmom nopmpem 6vi1 coenarn 60 8pems e2o npedbléanus 6
Llsetiyapuu

paboty Ha (apMaleBTHYCCKOM IMOMPHIIE M BECHOU
1933 r. 6bu1 3aunciieH B CTOKTOIBMCKHIA TOJTHTEXHHU-
YeCKUil MHCTUTYT (B TO BpEMs OH eImie ObUI YacThIO
CrokronbsMcKoro yHuBepcureTa). Paboran accucren-
ToM peniogaBatens B MactuTyTe 6moxumuu ¢ 1935 o
1936 rox u B IeHTpaIbHON XUMHUECKON 1a00paToOpuu
uHcTuTyTa ¢ 1936 o 1941 roxn. B urone 1943 r. nony-
YUJI YUYEHYIO CTeIeHb KaHAWIa-Ta HayK. JloKTopckyro
JIUCCEPTAIMIO YCTIEITHO 3amuTii 24 mast 1948 1. u 6b11
Ha3HaueH INperogaBaTesieM Mo XUMUU 8 uioHS 1948

Y L OCALN

roga [10]. 13 saBapst 1956 r. JIEdrpen cran q0meHTOM
Ha Kadenpe OpraHuIecKoi  OHOIOTHIECKOW XUMHUH B
CTOKTOJIBMCKOM TIOJNIMTEXHMYECKOM HHCTHTYTE, a 1
utoist 1963 1., — mpodeccopom Ha Kadeape opraHuie-
ckoil xumuu B CTOKroiabMckoMm yHuBepcurere. Kom-
JIeTa-XUMHK Ha3Ball €T0 «Y3HUKOM KCHJIOKanHa.

B Teuenme ciemyromero roga OH MOKHHYM 3TOT
MIOCT U CTaJl 3aHUMAThCS CAMOCTOSITENIbHBIMU UCCIIE]0-
BaHUSMH.

Ett nytt lokal-

anestetikum med

utomordentliga

egenskaper —

kort latenstid

lang duration

vhet fran Astra — resultat av svensk kemisk forskning

)

' hog tolerans

stor hdllbarhet

En virldsn

Puc. 16. Borvwasn 3onomasn medans Koponesckoul wieedckou akademuu eCmecmeenHbix HayK (ciesda) u nepsas
PEKNAMA KCUNOKAUHA
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JIéprpen 3a cWHTE3 KHIOKaWHA TMOJYYHJ MHOTO
Harpaj v npu3oB. B 1952 1. o 66T IpencTaBieH K 30-
noroit mepanu llIBenckoit XUMUUECKON akaJleMuu, a B
1956 r. — x 30m10TOM Memanu KoponeBckoit mBeackoit
aKaJeMUU €CTECTBEHHBIX HayK (puc. 16). B 1962 r. on
CTajl TOYETHBIM JOKTOpOM cToMartojoruud B CTOk-
TOJbME.

Ymep Hunbc JIéprpen 21 ssuBapst 1967 rona B Jlu-
muare. [locne ero cmeptu ¢pupmoit Astra OpiIa yuape-
JKIeHa cTuneHaus ero uMeHn — «Ctunenaus Hunbca

JIE€prpena» — 3a MOCTIKEHHUS B 00JIaCTH (apMaIleBTH-
YEeCKOW XUMHHU. JTa Harpaja eXXerogHo BpydaeTcs Mo-
JIOABIM HCCIIEAOBATENsIM, B OCHOBHOM JJISi Hay4HBIX
MOE3/I0K.

Bbuorpadus benrra Jlynaksucra

Benrr Hosed Jlyuaxsuct (Bengt Josef Lundqvist)
poamics 5 oktsaops 1922 r. B Crokroneme (puc. 17).
OH Gbl1 eIMHCTBEHHBIM pebenkom [éTsl i Moseda

-

Puc. 17. Benem Hoszeg JIynoxeucm (1922—1953). Packpaweno asmopom

Apsuna JlyanksucroB (Gota et Josef Arvid
Lundqvist). Ero oten mMen mpow3BOICTBEHHBIH OM3-
Hec. B nerctBe beHrT oueHs oOMI CLIOPTHUBHEIE CO-
CTs3aHus: Oer 1o IepeceueHHOW MECTHOCTH, IIaBa-
uue, ctpensoy. B 1941 r. on okonuun Ostra peanbHyro
ruMHasuio. [1o mMaremaruke ero OIEHKH OBLIH XOpO-
IIKE, XOTS, BEPOSTHO HEJOCTATOYHO, YTOOBI M3y4aTh
MenunuHy B KapomuHckoMm uHcTUTyTe. OH MONTYYHIT
BBICOKHE OIICHKM [0 aHIVIMHCKOMY SI3bIKY, Marema-

THKE, XUMHAHU U Y/IOBJICTBOPUTEIbHBIC — 10 PEIUTHO3-
HBIM 3aHATHSM, PUCOBAHUIO M (DPAHIY3CKOMY SI3BIKY.
[Tocne oxkOH4YaHMS IIKOJIBI OH IIOLIEN Ha BOEHHYIO
ciryx0y, a 3areM nocTymml B CTOKIOJIBMCKHNA TOJIH-
TEeXHUYECKU HHCTUTYT. PexToBaHNEe ObIII0 X000H, KO-
TOpOE B €ro JKU3HU 3aTMWIO Bce aApyrue. OCHOBHOE
opyxue — cabisi, HO OH TakXKe mpoOoBai cedst ¢ parnu-
poii, BeicTynas B cocrase llIBenckoil HalMOHAIBHOM
KoMaHIs! (puc. 18). Beul TpexKkpaTHBIM YEMIIMOHOM
[Benuu no pexroBanuto (1948-1950).
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Puc. 18. @exmosanvwuku, unenvt Hayuonaivhot cooproi. Cresa nanpaso: Cmen Pamens, Ponogh Mazuyccon,
«JIynkany u Topcmen Banvepen 6 1947 200y

OdYeHp MHTEPECOBAJICS MEIUIIMHON, HO BBHIOpAI
xuMuto. CTal IOMOITHAKOM TpenoaBaTets (CTapIInM
mab0paHTOM) M MOIYYIJI YICHYIO CTEIICHb 110 XUMHU.
Benrt Jlynnksuct conpoBoxaan JIéprpena B Jlozanny
B UlIBeiinapuu. C TOUKM 3peHUs] XUMUHU BpeMsl, IIPOBe-
JICHHOE TaM, He TIPHHECIO HUYero HoBoro. MM oboum
OBUIO JIOBOJILHO CKY4HO, XOTs «JlyHKkan» ObL1 Ooiee
MO3UTHBHBIM. [1ociie TOro Kak OH MPOXKUII TaM HEKOTO-
poe BpeMms, eMy 3aXOTEeNOCh PaCIIUPUTh CBOU TOPH-
30HTHL. JIyHIKBHCT mpHoOOpen Kpyu3Hoe cyaHo, 20-
METPOBYIO MOTOPHYIO sIXTy Ha Bepdu B JInaunré. Ero
LIeJIBIO OBIIO OTIIPABUTHCS B INTUTENBHBIN KpyH3 110 EB-
porne u Cpetn3eMHOMY MOPIO, B35IB C CO00# HECKOIBKO
CBOMX TOBapwuileii no gpexrosanuro. B konme srera 1953
roja oH Obw1 B LlIBerum, paboTan Hax SAXTOH Ha BepdH.
BosHukia npobiaeMa ¢ BUHTOM, U OH COBEPLIMI 00JIb-
I110€ KOJIMYECTBO MOTPYKEHHI, YTOOBI IPOU3BECTH pe-
MOHT CHU3Y. BO3MOXHO, 3TO CTaJ0 HArpy3Koi Ha ero
KPOBSIHOE JIaBJICHHE, ¥ BMECTE CO CTapOoil YeperHo-
MO3roBOH TpaBMo# (B 1952 ronay), mpuBeno K HH-
cynbTy. JIYHAKBHACTY KaKMM-TO 00pa3oM yajoch mpe-
0JI0JIETh TPYU MWJIM WM OKOJO TOTO JI0 CBOEH KBap-
TUpBl. K 3TOMY BpeMeHH ero cocTosiHHE, O4YEeBHHO,
3HAYUTEIBHO YXymwiock. [1o ciioBam oHOTO M3 €ro
Ipy3eii-eXToBaNBIINKOB, B (DEXTOBAIFHOM KiyOe
OBUTIO HEKOTOpOE OECHOKOMCTBO, KOT/Ia OH HE SBHJICS
Ha O4EPEHYI0 BCTpedy B TOT BeUep: PaHbIIIe OH BCEraa

npucytcTBoBai. Ctur JIMHICTpoeM, KOTOPHIHA OBLT TO-
JIMLIEHCKUM BpadyoM, OTIpaBWics B KBapTupy JIyHn-
kructa. Korma oTBera He mOCIemoOBaio, KBapTHpa
Obu1a BCKpBITA, U JIYyHAKBHUCT OBLI HalJieH MEPTBBIM.
D10 cnyunnock 2 aBrycta 1953 rona. JlyHakeucrt no-
xopoHeH Ha knanouie Hoppa nox Ctokronsmom [13].

B namsth o ceie B 1955 roay matepbio ObL1T co-
311aH 1enpblii MeMopuanbHblil oy benrra Jlynaksu-
CTa Ul OIUIaThl OOYyYeHHsT MHOTHX MOJIOJBIX M TIep-
CHEKTUBHBIX CTYJCHTOB-XHMHKOB C IT€PBOHAYAIBHBIM
KaIlUTaJIOM B pa3Mepe OKOJIO 3 MUJUTMOHOB IIBEACKHUX
KpOH, 00JIbIIIast 9aCTh KOTOPOTO OblJIa T0JTydeHa OT po-
SIITH 3a KCWiIoKauH. [lomydaTenei rpaHTOB BBIOMPAIOT
Huctutyr opranuuyeckod XumuM CTOKTOJIBMCKOIO
yauBepcurera u llIBenckoe xummuyeckoe OOIIECTBO
[14; 29].

3HaYeHHe KCHJIOKAMHA VISl MeANLUHBI

Kcunokaus/munokand ObLI MEPBBIM U3 Mpernapa-
TOB TPYMIBI aMU/I0B, ITMPOKO IMPUMEHSEMBIX B KIIH-
Huke (puc. 19). Ero no-npexxHeMy HCIONIB3YIOT B Me-
JUIUHE Ojarojaps CrocOOHOCTH BBI3BIBATH OBICTPO
HacTymamomyt, oosee 3Q(eKTHBHYI0O M 10CTaTOYHO
MIPOAOJIKUTEIBHYIO MECTHYIO H PETHOHAPHYIO aHECTE-
30, HE3HAYHTENBHOE alulepreHHoe peiicTeue [15].
PacTBopHI IMI0KanHA MPUMEHSIOT
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Puc. 19. 1% pacmeop audokauna euopoxiopuda onsa uHvekyuil, bes koncepsanmos. Hnnocmpayus J.L. Johnson

JUTT MHQUIBTPAIIOHHON aHECTEe3UH, i OJIOKH-
poBaHus nepudepuvecKux HEpBOB U MEPUAYPAILHOMN
anecte3zuu. Kpome Toro, 5% pactBop 3Toro npenapara
UCTIONb 3YIOT AJIS CIUHAJIBHON aHeCTEe3UH NPOJOJIKHU-
TenbHOCTHIO 30-60 MuH. JInokanH NpUMEHSIOT TaKXKe
B Ma3sxX, JKeJe M adpo30JIAX JJI MECTHOM aHeCTe3UH
CJIM3UCTBIX 000JI0YEK M KOXHBIX TOKPOBOB (KpeM H
mwracteipp EMLA).

BHyTpuBeHHBIE MH(GY3MN JTHIOKaWHA HPOBOISAT
M0 IIOKA3aHHAM, HEMOCPEACTBEHHO HE CBS3aHHBIM C
aHecTe3neil. DTOT mpenapar mpuodpest MHUPOKOe MpH-
MEHEHHE B KapJUOJIOTHIECKOM MPAKTUKE JUIS JICUCHHS
Y IPOQUIIAKTUKY JKETYI0UYKOBBIX apUTMHIA (IKCTpacu-
CTOJIUSI, TaXWUKapAus, TperneTanue, GUOpPHIUIALMS), B
TOM 4YHCJIE B OCTPOM Iepuoje MH(papKTa MHOKapAa,
MY UMIUIAHTAI[MH UCKYCCTBEHHOTO BOAMTENS PUTMA,
MPY WHTOKCUKAIMU TIUKO3UJaMH, Hapkose [16; 17].
Kpome TOro, BHYTpHMBEHHOE BBEICHHE JHIOKaMHA
Havallil IPUMEHSATH C [EJIbI0 CHHXEHUSI BBICOKOH TeM-
neparypsl Tela, JUIs aHaJIbIe3UH IIPH XPOHUIECKuX 00-
JSIX ¥ KaK JIONIOJHEHHeE K o0mieii anecresnn. Ha ocHoBe
W3y4eHUs JINI0KanHa ObIIN pa3paboTaHbl MHOTHE JpY-
THe aMH/IHbIe MECTHBIEC aHECTETHKHI: ME30KaH, IPHIIO-
KanH, MENUBaKauH, OyNWBaKaWH, STHIOKAWH, apTH-
kauH, EMLA u np. [6; 27; 28].

B 1957 rony dbapmakosnor bo ad Dxencram u ap.
[18; 26] cuHTE3UpOBAIM METMBAKAWH U OYITMBAKAWH, B
1969 rony Hunbcom JI€brpenom u Kneecom Ternepom
ObuT cuHTE3MpoBaH npwiokauH [19]; a B 1972 romy
Anamc u ap. [20] paspaboranu stumokauH. [lepBas
CTaThsl, OCBSIICHHAS apTUKAaWHY, TAKXKE MOSBUIIACH B
1972 romy [21; 22; 23]. Ilouck yudeHBIX MNPOJOIKA-
eTcsL...

3AKJIIOYEHHE. JlugokauH no-mpexHeMy sB-
nsieTcs «paboyer JOomagKoi» s MecTHOW (MHMMITb-
TPaIMOHHOM, TIPOBOTHUKOBOH U TIOBEPXHOCTHOM), pe-
THOHApHOW M KOMOWHHPOBAaHHOH aHeCTe3WH B OONb-
IIMHCTBE aMOYJIaTOPHBIX KJIMHUK M OOJBHHUIL IO BCEMY
Mupy. JIngokanH MO3BOISAET MPOBOIANUTE PSIT IPOLEAYD

U orepanuit 6e3 ob1eil anecTe3uH, ¢ OTIMYHBIM HOCTe-
OIepallMOHHBIM 00€300JIMBaHHEM U CHH)KEHHEM IIO-
TpeOHOCTH B OIMATaX U JPYTUX CUIBHOAEHCTBYIOIINX
npenapatax. JIngokaus Bxiro4eH BeceMupHOl opranu-
3anuM 3apaBooxpaHeHus B CIIMCOK OCHOBHBIX, Han00-
nee 3GGEKTUBHBIX U OE30IAaCHBIX JICKAPCTBEHHBIX
CPEICTB, HCOOXOIUMBIX B CHCTEME 3APaBOOXPAHCHUS
[24], B Poccun — B [lepeueHp sKU3HEHHO HEOOXOAMMBIX
1 BaXKHEHIINX JICKApPCTBECHHBIX MPENapaToB U MEIH-
uuHckoro npuMeneHus Ha 2019 rox [25]. Cuntes u
BHEJPCHHUE JHIOKaWHA B KIMHUYCCKYIO IPAKTUKY
CTaJIM TIOBOPOTHBIM 3TANOM B PAa3BUTUU MECTHOW aHe-
CTE3HH.
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Abstract

The stages of extraction of the sum of flavonoids from the aerial parts of Ammothamnus Lehmannii and
purification of the resulting extract were studied, which subsequently allow to obtain the final substance without
green colouring. The optimal adsorbent is activated carbon and its amount for removing the green color of the
water-alcohol extract from the raw materials used have been determined. For intensive extraction of the sum of
flavonoids from the aerial parts of Ammothamnus Lehmannii, an extraction method with forced circulation of the
extractant was used. Based on the research results, a fourfold extraction of the sum of flavonoids from the aerial
part of Ammothamnus Lehmannii was proposed by infusion at the first contact of the phases — 4 hours, at the
second and third - 3 hours each, at the fourth — 2 hours. At the same time, it is possible to extract at least 95% of
the amount of flavonoids from the content in the raw material.

AHHOTAIHUSA

W3ydeHsl cTaiuy SKCTPAKIUU CYMMBI (DIAaBOHOHMIOB W3 HAJ3EMHOW YacTH Ammothamnus Lehmannii u
OYHMCTKH IMOJYYCHHOI'O0 3KCTPAKTAa, MO3BOJAONIUE B MOCICAYIONIEM IMOJYYUTh KOHCYHYIO Cy6CTaHIII/IIO 0e3 3ene-
HOM OKpacCKHu. OnpeneneH ONTHUMAaIbHBII a,Z[COp66HT — aKTI/IBI/IPOBaHHHﬁ YroJjib 1 €ro KOJIU4eCTBO AJId yJaJICHU
3€JIEHOM OKPACKU BOJHO-CIIUPTOBOI'O 3KCTPAKTa U3 UCIIOJIb3YEMOT'O ChIPbs. /{11 HHTEHCUBHOIO 9KCTParupoBaHus
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CyMMBI (pJIaBOHOMIOB U3 Haa3eMHOM yactd Ammothamnus Lehmannii npumeneH MeTO SKCTPaKIMU ¢ IPUHYIU-
TEeNbHON UPKYJISIIUuEl 3KcTpareHTa. Mcxoas u3 pe3yapTaToB UCCIeA0BaHUH, MPEAJI0KEHA YEeThIPEXKpaTHasK dKC-
TPaKIUst CyMMbI (pJIABOHOUIOB M3 Haa3eMHOM yact Ammothamnus Lehmannii HactanBaHueM npu epBOM KOH-
TakTe (a3 — 4 vaca, IpU BTOPOM U TPEThEM - TI0 3 yaca, P YeTBEPTOM — 2 vaca. [Ipu 3TOM MOKHO H3BJICYb HE

MmeHee 95 % cymMMbl (pIIaBOHOHMIOB OT COJEPIKAHHS B CHIPHE.

Keywords: Ammothamnus Lehmannii, flavonoids, ammothamnidine, lemanine, extraction, purification, ac-

tivated carbon.
KiroueBble ciaoBa: Ammothamnus Lehmannii,
OYHCTKA, aKTUBUPOBAHHBIN YTrob.

Beenenne

Ammothamnus Lehmannii Bunge — ammorammyc
Jlemana u3 cemeiicta Fabaceae (6060BbIe) — HEBBICO-
kuit kyctapHuk 50-100 cM BBICOTHI C CHJIBHO pa3BETB-
JICHHBIM OT OCHOBaHUs cTeOieM. Moiople BETBH ce-
pebpucTo-0enbie OT TyCTOro OMYNISHHs! M3 TPHKAThIX
BOJIOCKOB. JINCThsl HEapHOMEPHCThIC, cepedpucTo-oe-
naple.  Benuuk  Oenmpiii. Bo0  mIETKOBUCTBIM.
Ammothamnus Lehmannii mpouspacraer Ha neckax u
M0 TPaBeNbHO-TAJICYHUKOBBIM cyOcTparam. Pacrenne
I[BETET B ampelie-Mae, MIOAOHOCHT B Mae-HioHe. Pac-
npoctpaneH B Y30ekucrane B byxapckoit u Cypxanna-
pBUHCKOI obmacTsx [1].

Kopau ammoramuyca Jlemana comepxar 4,7-5,1
% OpraHnYecKuX KUCIIOT, TAKUE KaK JJUMOHHAS, 10J104-
Hasl, BUHHAS, I1aBeJIeBast, MOJIOYHAsl, sSSHTapHas, MaJli-
HOBasl, a TaKkke (HeHOIKapOOHOBBIE KMCIOTHI U UX TIPO-
M3BOJHBIE: N-TUAPOOKCHOEH30MHas, MPOTOKATEXOBas,

HO

= HO

OrBap, momyueHHslii w3  Ammothamnus
Lehmannii, B HapoJHO MEAUIMHE UCTIONB3YETCS MPU
nedyeHuu peBmatusMa [ 13]. BelieneHHbli ankanous ca-
(hokapITH IMeeT raHTINOOIOKaTOpHBIE CBOMCTRA [ 14].

Ha ocHOBaHMM NMPOBEICHHBIX HCCIEIOBAHUH 110-
Ka3aHO BBIPOKCHHOE aHTUTCIBMUHTHOE JCHCTBHE
cymMmbl  (DJTaBOHOMIOB H3 KopHedr Ammothamnus
Lehmannii [15, 16].

dnaBoHOMBI (JIeMaHUH, AaMMOTaMHHMH), BbIJIE-
neHHble 13 Ammothamnus Lehmannii, moka3sanu Beico-
KYyIO JIe4eOHYI0 aKTHBHOCTH P JICUCHUU IelaThTa U
S3BBI KUIIeuHuKa [17].

Iean uccienoBanmsi

W3y4yeHue cTaauu dKCTPaKIMU CyMMBbI (JIaBOHO-
UJI0B U3 Haj3eMHoM gact Ammothamnus Lehmannii u
yaajeHue npuMecei, MpuIaloIInxX 3eJIeHbI OTTEHOK.

JKcrepuMeHTAIBHAS YacTh

JAnst poBeIeHUs SKCIIEPUMEHTOB OBIIIO 3ar0TOB-
JICHO ChIpbe — HajJ3eMHas 4yacTh (H/4) Ammothamnus
Lehmannii, cobpannas B nepuon 20 anpens — 10 mas
2021 rona B Byxapckoii obnactu Pecnybnukn ¥Y36eku-
CTaH, Ha CEBEPHOM CKJIOHE Topbl Kyipmxykray, B

HO
O <
0

(1aBOHOMMBI, aMMOTAMHHU/IWH, JEMaHHWH, SKCTPaKIHs,

¢dbypynosas [2]. Ankanounsr cocrasior 0,12-0,72%:
N—okwuchk MaTpuHa, COQOKAPIUIANH, MaTPHUH, COPOKap-
MWH, [IUTU3WH, JJeMaHuH, N—OKHCh JemMaHuHa [3, 4]. B
KOpHSIX 3TOTO pacTeHHus U3 (hIaBOHOMIOB H30IHPO-
BaHbl aMMOTaMHHJIUH, KBEPLETHH, JIIOTCOJIUH, JieMa-
HuH [5-8].

Hanzemuas sacts (#/9) Ammothamnus Lehmannii
conepxur 0,6-4,4 % ankamouoB (maxukapmnuH, codo-
KapIHH, aMMOTaMHHUH, N—OKHCh MaTpHUHA, MaTPHH, CO-
¢doxapmnuH, uTU3nH) (3, 4, 9, 10], 4,79-6,43 % op-
FaHWYECKMX KHCIOT (s0104Hast, aumonHas) [2], 4%
kpacureneit [11] u 0,5-1% dmaBoHOUIOB (JIFOTEONHH,
KBEPIICTHH, PYTHH, H30KBEPIETHH, TUHApo3uN) [§, 12].

B nabGoparopun XuMu#u KyMapuHOB U TEPIICHOH-
JnoB MHCTUTyTa XHMMHUHM pacTUTEIBHBIX BELIECTB
(UXPB) AH PVY3 u3 kopreit Ammothamnus Lehmannii
BBIJIeNIeHbl (priaBoHOMIBI JIeMaHuH (1) U aMMOoTaMHH-

muH (2) [7, 8].

HO 0 OH

et

HO o
2

okpecTHOCTH JKamamxap casi. BeicylieHHbIe KOPHH 2-
5 cM anuHOH, 4-7 MM B JuaMeTpe, Ha NONEPEYHOM
cpe3e Okpyribie. [10BepXHOCTh KOpPHEH MPOIOIBHO-
MoprmHUCTas1. Kopa TeMHO- mim KpacHOBaTo-0yporo
uBeta. OT OCHOBHOTO KOPHSI OTXOJIST BO BCE CTOPOHEI
MHOTOYHCJICHHBIC TOHKHE IMPHUIATOYHBIE KOpHH. [lo-
BEPXHOCTh HEOUHIIICHHBIX KOPHEH KPaCHOBATO-0yporo
I[BETA, IPOI0JILHO-MOPIIMHHUCTAs. 3amax ciadblii cBOe-
00pa3HbIif, BKyC TOPHKOBATHIN.

B ucrosip3yeMoM Npu SKCIEPUMEHTaX HaMH Chl-
pBe comep)kaHHe CyMMBI (DIaBOHOHWJOB COCTaBHIIO —
0,5 % 1O OTHOIIEHUIO K CTAHAAPTHOMY 00pa3ily Jiema-
HUHA (ONpe/iesIeHHE MPOBOANIN M0 METOIUKE, OTIMCaH-
noii B [18]), Binaxuocts — 9,6% (I'® XI, Boim. 1, ¢. 285);
coziepkanue 3076l obmei — 6,8% (I'® XI, Beim. 2, c.
24); 301161, HEpacTBOpUMOii B 10% pacTBope XJI0pUCTO-
BogopoiHoM KkucioTel — 1,8% (I'd XI, Beim. 2, c. 25);
JpYrux 4acTei pacTeHus (JINCThEB, YEPEIIKOB, B TOM
YHcIe OTACNCHHBIX pH aHamm3e) — 2,8% (I'd XI, Bem.
1, c. 275); wactul, He MPOXOISAIINX CKBO3b CHTO C OT-
BepcTusaMH auaMeTpom 7 MM, - 10% (I'® X1, Bem. 1, c.
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275); dacTull, MPOXOAAIINX CKBO3b CUTO C OTBEPCTH-
ssmu uametpom 0,5 MM, - 5% (I'® XI, Beim. 1, c. 275)
); opranndeckoit mpumecu — 1,5% (I'® XI, Boim. 1, c.
276); munepanpHoit npumecu — 1,6% (I'® XI, Boim. 1,
c. 276).

Konuuecmsennoe onpedenenue cymmel ¢ragono-
1006 B 00pa3Iax OCyIIECTBIUIN MO CIEIYIOMCH METO-
quke: Oxono 0,050 r pacTepToro B CTyIKe U MpenBa-
PHUTENBHO BBICYIIEHHOTO 10 TIOCTOSIHHOM Macchl Ipe-
napara (To4Hast HaBecka) pacTBopsitoT B 30 mi 95%
STHJIOBOTO CIIHPTa B MEPHOU KOJIOE BMECTHMOCTEIO 50
MJI, IOBOJSIT OOBEM PacTBOpa TEM XKE PAaCTBOPHUTEIIEM
JI0 METKH | repeMermmuBaioT (pactsop A ). 1,0 mi pac-
TBOpa A NEpeHOCsT B MEPHYIO KOJ0y BMECTUMOCTBIO
25 M1, JOBOJAT 00BEM pacTBOpa TEM K€ PacTBOPHUTE-
JIeM JI0 METKU M IiepeMelnnBarot (pactsop b).

W3MepstoT oNTHYECKYIO INIOTHOCTD MOIYyYEeHHOTO
pactBopa b Ha cnekrpodoToMeTpe IpH JJIMHE BOJIHBI
288 um+2 uMm (Ig E 4,09) B KtoBeTE C TOJIUHON CII0S
10 mm.

B kauecTtBe pacTBOpa CpaBHEHHS HCIIOIb3YIOT
95% 3TUNOBBIN CIHPT.

Coneprxanre CyMMbI ()JIaBOHOMZIOB B ITIEpecueTe
Ha JIEMaHMH-CTaHAAPT B CYXOM IIpernapaTe B IPOICH-
TaX (X) BEUHCIAIOT 0 hopMyIe:
a,-0,25-50-25-D-100 ay,-D-50

100-25-a-025-D,  a-D, '
rne: a, — macca CO nemanuna 6 spammax;, a —
Mmacca npenapama 6 gpammax, Do— onmuueckas niom-
nocmo pacmeopa CO nemanuna;, D — onmuueckas
HIOMHOCMb PACMEOPa NPenapama.

Ilpuczomoenenue pacmeopa CO nemanuna. Oxoso
0,050 r nemaHuHa (TOYHAs HaBECKa), IPEIBAPUTEIBHO
BhICylIeHHOTO 1pu Temneparype 100 — 105 °C B Teue-
HHE 3 4acoB, pacTBOPAIOT B MEPHON K0JIOe BMECTHUMO-
cteio 100 M B 95% cnupTe, TOBOIAT TEM K€ PacTBO-
pHUTeIeM 10 METKH U IlepeMeInBaroT. PacTBop rojex B
TeueHne 1 mecsma.

0,25 MJ1 IOTY4EHHOT O pacTBOpa EPEHOCST B MEP-
HYIO KOJIOY BMECTUMOCTBIO 25 MII, JOBOJST 10 METKH
TEM K€ pacCTBOPHTEJIEM 1 IIEpeMEIINBatOT (PacTBOp UC-
MOJB3YIOT CBEKETIPUTOTOBICHHBIM).

W3ydyeHne cTagum SKCTpakIUU CyMMBI (pJIaBOHO-
unoB u3 /4 Ammothamnus Lehmannii u ouncrku no-
JIy4eHHOTO 3KCTPAKTA, MO3BOJISIOIINE B TOCIEAYIOIIEM
MOJYYHUTh MPOAYKT 6€3 3eeHON OKPacKH MPOBOIMIH
Ha OCHOBE METOJMKH NpHuBeeHHBIE B [19]

OKCHEePUMEHTBl 0  HM3YYEHHIO  JKCTPAKLHUH
cyMMBI (taBoHOM 0B U3 H/9 Ammothamnus Lehmannii
B Pa3JIMYHBIX YCIOBHUSIX MPOBOAMIN CIEAYIONMM 00pa-
30M. [lo 1 Kr pacTUTENFHOTO CBHIPbS CEMHKPATHO JKC-
TparupoBajy, HacTauBas 1o § 4acoB IPHU KOMHATHOH
Temrieparype. BeIxon 1ecTBYIOINX BEIIECTB ONpee-
JSUTH B K)XKJIOM CJIMBE DKCTpakTa. B ciemyrommx skc-
MEpUMEHTaX CHIPhE SKCTPArupoOBaIN B TUHAMHUUECKUX
YCIIOBUAX. DKCTPAKTH O0BEAUHSIN ¥ aHAJM3UPOBAIIH.

Dxempaxkyus 6 OuHaAMU4eCcKuUx yciosusx (OKc-
mpakyus ¢ nepemewusanuem). B sxcTpakrop ¢ ycra-
HOBJICHHBIM HACcOCOM /ISl LIUPKYJIMPOBAaHUS JKCTpa-
rerra 3arpyxanmu 10,0 xr ceipbs, 3amuBanu 60,0 1 70%-
HOTO 3TWJIOBOTO CITUPTa M SKCTPAKIMIO ITPOBOIMIIH,
MUPKYJIUPYS SKCTpareHT co ckopocteio 100 n/dac.

OKCTpareHT LUPKYJIUPOBAIN BBITATUBAHUEM JKC-
TpaKTa U3 HUILA YKCTPAKTOPA, II0JaBasi CBEPXY B BUAE
aymia. IlepByro 3KCTpaKIMIO MPOBOAWIN B TeUeHHE 5
4acoB, 3aTeM IKCTPAKT ciuBanu B konudectse 40,0 1.
B skcTpakTop 3amuBanu HOBYI mnopiuio 70%-Horo
strnoBoro cruprta (40,0 1) ¥ MPOBOAMIN IKCTPAKLIUIO
AQHAJIOTUYHO TIEPBOH AKCTpakUuu. TakuM ke oOpazom
MIPOBOJMIIN TPETHIO U YETBEPTYIO dKCTpakuuu. ITomy-
YEHHBIE YKCTPAKTHI OT(IIBTPOBBIBAIN, OOBEIUHAIN 1
aHAIN3UPOBATIH.

Oxempakyus 8 Ounamuueckux ycaosuax (Okc-
Mpaxkyus ¢ NpuHyOUmMensHou YupKyrayuen dKCmpa-
2enma). B skcTpakTop, 060pYMOBaHHBIN MEIIAIKOM,
3arpyxanu 10,0 Kr cbIpbs, Ui oOecredeHust cBoOo-
Horo BpauieHus Memranku 3anuBaiu 100,0 1 70%-Horo
STUJIOBOTO CHHUPTA. 3aTe€M BKIIOYAIU MEMIANKy, Bpa-
LIAFOIIYIOCS CO CKOPOCThIO 70 00/MUH, U IKCTPAKITUIO
MIPOBOJIMIIN B TedeHue 5 dacos. [locne ucreuenus spe-
MEHH MeIAaJKy OTKIIYaIH, 3aTeM IKCTPAKT CIUBAIU
B KoiuuecTBe 80,0 1. B skcTpakTOp 3a/MBagy HOBYIO
nopuuto 70%-Horo stunosoro crupta (80,0 1) 1 mpo-
BOJIMIIM 3KCTPAKIMIO aHAJOTHYHO MepBOH. Takum sxe
00pa3oM IPOBOIWIN TPETHIO M YETBEPTYIO JKCTpakK-
mun. IlomydeHHBIE 3KCTPAaKTHl OT(HIIBTPOBBIBAIH,
00BEANHSIIN U aHATU3UPOBAIIH.

W3y4yeHnue qUHAMHUKH SKCTPAKLIUH CyMMBI (JI1aBo-
HOMIOB W3 HamseMHOW wactd Ammothamnus
Lehmannii, mpoBoaumu Mo Cleqyromed METOAUKE.
IIporece 3KCcTpakuy NPOBOAMIN aHAJIOTHYHO IO Me-
TOAY SKCTPAKUMU C MPUHYAUTENbHOW LUPKYJIALMEH
sKcTpareHTa. Bo Bpems skcTpakuuu kaxzasle 30 MUH
oTOupany npoOy M aHAIM3HPOBAIN BBIXOJ CYXHX Be-
mecTB. [Ipomecc 3KCTpakIUM OCTAaHOBWIIM MO JTOCTH-
KEHHUH (Hha30BOTO PAaBHOBECHS.

Pe3yabTaTsl U HX 00Ccy:KaeHHE

JIeHCTBYIONMM BEIIECTBOM CYOCTaHIMM Mpera-
para «Jlemapun» siBisercs cymma (1aBOHOUIOB (J1e-
MaHHWH, aMMOTaMHUJIUH U JP.).

[To opraHonenTU4ecKuM M (PU3UKO-XUMHYECKUM
mokazarensaM cyOcTaHuus mpemapata «Jlemapun»
JOJDKHA OTBEYATh CIEAYIOUIMM TPeOOBaHUAM: MOPO-
IIOK KPacHOBATO-KOPHYHEBOTO I[BETA CO creruduye-
CKMM CJTa0bIM 3aIllaxoM, pacTBopuMa B cnmpte 96%
(F'OCT 5962-2013) u wmeranone (I'OCT 6995-77),
mpakTHIecku HepacTBopuMa B Boje (DC.2.2.0020.15)
(I'd XI, Bem. 1, c. 175). IloTepst B Macce TpH BBICYIIIN-
BaHHMH JIOJDKHA OBITH He Oonee 1,0% (I'® XI, BoIm.1,
c.176). CynpdartHas 30ma u3 1 T mpemapara (TogHas
HaBecka) He 1oJpKHA npeBbimaTh 1,0% (I'® XI, Beim. 2,
c. 25). Tsoxensie metaiutbl He 6omee 0,001% (I'd XI,
BHITL 1, c. 165).

IIpy NpOMBINUIEHHONW 3arOTOBKE PacTUTEJILHOTO
CBIPbSI KOpHEH pacTeHWH HaJl3eMHbBIE YaCTH BBHIOPACHI-
Batotcs. Onako H/a Ammothamnus Lehmannii comep-
XKHT Te ke (PIIaBOHOMIBI, KOTOPBIE UMEIOTCS] B KOPHSIX.
Kpome Toro, Hag3eMHast 4acTh pacTeHus, Oyaydn exe-
TOZHO BO30OHOBISIEMBIM HCTOYHHKOM CHIPbS, UMEET
3Ha4YMUTENbHbIE IPEUMYIIECTBA NIEPE]] TOA3EMHBIMHU Op-
ra"namu. [1o3ToOMy JUI MOJIHOLIEHHOTO UCHOAb30BAHUS
pacteHust Mbl HcchlemoBanu  H/4  Ammothamnus
Lehmannii, sBisfonTyrocst OTXOJOM TMPH 3arOTOBKE
KOpHEH, MIaHupys €€ B KadecTBE JIOTIOJIHUTEIHHOTO
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CBIPBEBOT0 HCTOYHHKA TTOJTyYeHHUS CyOCTaHIIMY IpeTa-
para «Jlemapuny». M3BecTHO, 4YTO Haa3eMHbBIC YACTH U
MOJ3E€MHBIE OPTaHbl PACTEHUsI pPa3IUYarOTCs 110 XUMU-
94EeCKOMY COCTaBy, YTO BIMSAET Ha U3MEHEHHs B TEXHO-
JIOTMM TOJy4eHHus LeneBoro mpoxaykra. Kpome Toro,
H/4 pacTeHMH coJep)KaT MUTMEHTHbIE BELIECTBa, KOTO-
pBI€ B TIOCJIEAYIOIMIEM MPHUAAIOT 3€JICHYI0 OKPAcKy IMO-
JIy4aeMbIM IIPOTYyKTaM.

B xumuko-¢papManeBTHIECKOH MPOMBIIIIICHHO-
CTH IIPH NPOM3BOJCTBE MPOAYKTOB, KOTOPBIE XOPOILIO
PacTBOPSIOTCS. B OPraHMYECKUX PACTBOPUTEISIX (XJIO-
pocdopmM, sTHIATIEeTaT M. Ap.) YaCTO BO3HUKAIOT IIPO-
OeMBbl OYHCTKH JKCTPAKTa OT COIMYTCTBYIOUIMX Be-
IIECTB, NPUJAIOIINX UM 3€JIEHYIO0 OKPAaCKy.

C oT0M# po06IeMOH CTONKHYJIHNCH NIPH pa3padboTke
TEXHOJIOTHH MOJIyYeHHs] cyOCTaHIMK TpemnapaTa «Jle-
MapuH», JeHCTBYIOIUM BEIIECTBOM, KOTOPOTO SIBIIS-
eTcsi cymMMa (DI1aBOHOMIOB (JIEMaHWH, aMMOTaMHUJIUH
U 1p.). DTH (IIaBOHOU/IBI XOPOIIO PACTBOPUMEI B Opra-
HUYECKUX PACTBOPUTEISAX, TAKUX KaK ATHIOBBIH CITUPT,
METWJIOBBIH CIIUPT, XJIOpOdOpM, STUNALETAT, OyTaHOI,
HE pacTBOPHMBI B T'€KCaHE, IKCTPAKIIMOHHOM OCH3HMHE
U TIETPOJICHHOM 3pHpe. DKCTPaKINOHHAS CIOCOOHOCTh
OeH3MHA M reKcaHa HeJOCTAaTOYHA IS yOalleHUs XJIo-
POGUIUIOB U IPYTUX MUTMEHTHBIX BEILECTB.

JUis ynaneHus COMmyTCTBYIOIUX BEIIECTB U3 IKC-
TpaKTa METOJIOM OCAXIEHHsI CHIDKAIOT KOHIICHTPALIUIO
cnupra. [l 3T0ro CIUpPTOBBIN 3KCTPAKT CTYIIAOT, 3a-
TEeM K KyOOBOMY OCTaTrky J00aBIISIOT paBHBIA 00beM
BOJBI JINOO CYCIICH3HMIO DPa3IMYHBIX aJCOPOCHTOB U
TIIATENBHO NEPEMEIINBAIOT.

Jnst maTeHCH(UKAIMK Tporiecca B KauecTBE aji-
copOeHTa MM OCBETIMTENS B OCHOBHOM HCIIOJB3YIOT
(unbTpOBANIEHYIO OyMary, pa3MOYeHHYIO B BOJIE, CyC-
MIEH3MIO TaJlbKa, KAaoJHMHa, OCHTOHHUTA, ITOPOIIKA IIell-
JIFOJIO3BI U JIP., KOTOPbIE aJcopOupyIOT Ha CBOEH IT0o-
BEPXHOCTH B3BEIICHHBIC YaCTHIIbI, IUTMEHTHI, CMOJIBI.
ITpu 3TOM GONBIIMHCTBO OANIACTHBIX BEIIECTB KOAry-
JUpYIOTCA U OBICTpee oceqaroT Ha AHO. JKHIKOCTh 3a-
TE€M OTCTaWBalOT, OaJUIaCTHBIE BeIlecTBa (UIBTPYIOT
Wi UeHTpudyrupyror. Hcrnonb3oBaTh 3TOT MeTO]
OYHCTKH MOJYKHO IpPH MOJYYECHHH BEIIECTB, KOTOpPHIC
XOpOLIO PacTBOPSIIOTCSA B BOJE M CHUPTE, a TAKXKE UX
cMecsiX (CalloHWHBI, TAHWHBI, TIIMKO3U/BI U 1P.).

Jis ynaneHus COIMyTCTBYIOIUX BEIIECTB, IPHa-
IOLIMX 3€NEeHYI0 OKPAcKy, METOJOM KHMJIKOCTHO-KHUJI-
KOCTHOH 3KCTPaKIMH CI'YIIEHHBIH SKCTPAaKT 00padaTsI-
BalOT OPraHUYECKHUMH PACTBOPUTEISIMH, KOTOpPBIE HE
CMeEIIMBaIOTCA ¢ BoJIoM. B kauecTBe pacTBOopuTes ya-
CTO MCHOJIB3YIOT XJIOPO(hOpM, ITUIIALETAT, TUXJIOPME-
TaH U Ap. JlaHHBI METOX MOXHO MCIIOJIb30BaTh IpU
MOJyYeHNH BEIIECTB, KOTOPBIE HE DPACTBOPSIOTCA B
BBIIIIE YKA3aHHBIX OPTraHUYECKUX PACTBOPUTEIIAX.

Hcnonp3oBaHue BbllIEyKa3aHHBIX METOAOB yJa-
JICHUsI 3€JEHOM OKpackM B OKCTpPaKTe W3 H/Y
Ammothamnus Lehmannii HeBO3MOXHO, Tak Kak IO
HNEpBOMY METOAY aMMOTaMHUIVH K JEMaHUH BbINa-
JAal0T B OCAJOK BMECTE C COIMYTCTBYIOIIUMHM Belle-
crBami. [Ipr 06paboTKe IrycToro 3KcTpakTa oprannyie-
CKHUMH PACTBOPHUTEISIMH 110 BTOPOMY METO/Y, HapsILy C
COITYTCTBYIOIMMH BEIIECTBAMH, B PACTBOPHUTENH IIe-
PexXonAT U aMMOTaMHUIMH, U JIEMaHUH.

3enmeHass OKpacka CIHUPTOBBIX OKCTPAKTOB U3
HA/J3€MHBIX YacTel pacTeHHs B OCHOBHOM OOYCIIOB-
JICHA TIPUCYTCTBHEM XJIOPO(DHUIUIOB U APYTHX MUTMEHT-
HBIX BEUIECTB. 3eJIeHas OKpacKka B AKCTPAKTaX MOSBIIS-
eTcd NpHU JKCTPAKIUM 3TAaHOJIOM C KOHIIEHTpalueu
Bbime  50%. Y4uWTBIBasS 3TO, NPEMIOKEH CIOCO0
OUUCTKHM OT CONMYTCTBYIOIIUX BELIECTB, MPHJIAIOIINX
3eNleHyl0 OKpacky [19], 3akmrouatomiuiics B cieayro-
mIeM: SKCTPaKIUs H/Y JIEKaPCTBEHHOTO PACTEHHS TIPO-
BOJWTCS STHJIOBBIM CIIUPTOM C KOHIeHTpanuei 60-
75% ¢ mocnenylomuM yAOaJeHHEM 3€lICHOM OKPacKH
BOJHO-CITUPTOBOTO 3KCTPaKTa 00pabOTKON aKTHBHPO-
BaHHBIM YTTIEM.

IIpu ouucTke OT IPUMECEH, IPUAAIOILUX 3E€ICHBIN
OTTEHOK PKCTpakTa u3 H/a Ammothamnus Lehmannii,
MIPUMEHSUIN 3TOT MeToJ o4uCcTKU. C 3TOM Ienbio u3y-
YEHBI CTaJIUS KCTPAKIIMU CYMMBI (DJIABOHOMIOB U3 H/Y
Ammothamnus Lehmannii u odYucTKH TONMYyYEHHOTO
9KCTPAKTa, MO3BOJISIIONIUE B MOCIEAYIOUIEM TOIY4YUTh
MPOAYKT Oe3 3eIeHO OKPaCKH.

Wzydenne BIWSHUS KOHIEHTPAIMH CIHUPTA MPH
00paboTKe SKCTPAKTOB aKTHBUPOBAHHEIM yTJIEM Ha 3e-
JICHYIO0 OKpAacKy ITOKa3ayo, 4TO 3eJeHas OKpacKa 3Kc-
TPAaKTOB TOCIIE OOpaOOTKH aKTHBHPOBAHHBIM YTIIEM
yaamseTcs TpPU HCIOJIH30BAHWU B KadecTBE JKCTpa-
T'eHTa ATUJIOBOTO CIHPTA ¢ KoHLeHTparmei 70-75%.

Ha BTOpOoM 3Tamne n3ydanu KOJIHYECTBO aKTUBUPO-
BAaHHOI'O YIJISi, HEOOXOIUMOTO ATl yIaleHUs 3eJIeHOM
OKpAacCKH HKCTPAKTOB. Y CTAHOBHMJIM, UTO JUIS yJaNeHUs
3eJIeHOM OKpacKd B 3KCTpakTe w3 H/a Ammothamnus
Lehmannii akTuBHpOBaHHBIA Yroib HEOOXOAUMO JI0-
0aBIATh B KonmyecTBe 2 % K CYXOMY OCTaTKy JKC-
TpaKTa.

DKCIIEPUMEHTHI TI0 M3YYCHHUIO BIHSTHUS TPOIOJ-
KHUTEITHHOCTH 00paOOTKU BOIHO-CIIUPTOBBIX IKCTPAK-
TOB aKTHBUPOBAaHHBIM YTJEM Ha YAaJCHHE 3eJICHON
OKpAacCKH MOKa3aJy, YTO AJIS MOJIHOTO yJaJIeHHs 3elie-
HOM OKpacKu OKcTpakTa u3 H/a Ammothamnus
Lehmannii meo6xomimo 06pabaThIBaTh aKTHBHPOBAH-
HBIM YTJIeM He MeHee 6 4acoB.

IIpu npuMeHeHUN BBIIEONUCAHHON METOJUKH JKC-
TPAKIIUIO HYXHO MPOBOANUTH ITUJIOBBIM CIIUPTOM C KOH-
uenrpauuen 70-75 %. OqHako, 3TO MOXKET NMPHUBECTH K
YMEHBIIICHHIO BBIXOZA JICHCTBYOIIUX BEIECTB, TaK Kak
9TH COSITUHEHHUS TUIOXO PacTBOPSIOTCS B BOJTHO-CITAPTO-
BBIX CMECSX. DTOT HEZOCTATOK MOYKHO YCTPaHHUTh HHTCH-
cuuKanmel mporecca SKCTPAKIIIH.

Ha ocHOBaHHMM pe3ynbTaTOB H3YYCHUH CTaIH
OKCTPAKIMU  CyMMbI  (DIABOHOMIOB U3  H/Y
Ammothamnus Lehmannii B pasnuunbix ycrnoBusx
YCTQHOBMJIM, YTO TPHU SKCTPAKIINU HCCIEIYEMBIX pac-
Terui 70%-HbIM 3THIOBBIM CITHPTOM, MOYKHO JOCTHYb
BBIZICTICHUS JeCTByrOmuUX BemiecTB 6onee 90%, skc-
Tparupysi ChIpbe CEMHUKPATHO WU WHTCHCHQHUIUPYS
mporecc IKCTpakiun (Tao. 1).

Kak u3BecTHO, OONBITMHCTBO HACTOCK, BBIITyCKa-
eMBIX B  (apMameBTUYECKOW MPOMEBIIDIICHHOCTH,
HMEIOT 3€JICHYI0 OKpacKy, yJaJeHHe KOTOPOH MPHUBO-
JIAT K YIYYIICHHIO TOBAPHOTO BUAA POIyKTa. J{iIst pe-
IICHUS 3TOU 3a/1a4M MpeajiaraeTcs MCIoIb30BaTh pas-
paboTaHHYIO METOJMKY OYMCTKH SKCTPAKTOB aKTHBH-
POBAaHHBIM YTJIEM.



Danish Scientific Journal No72, 2023

61

Tab6muma 1
Ikcrpakuusa H/94 Ammothamnus Lehmannii 70%-HbIM 3THJI0BBIM CIIMPTOM
CH10c06 HkeTpaKiH Brixon cymmBI (i1aBOHOMIOB, %
OT COJIEP)KAHUSI B CBHIPhE

IIsTukpaTHast SKCTPAKIIHS 72,1
llecTrKpaTHas SKCTPaKIHUs 83,8
CeMuKpaTHas SKCTPAKIIUs 94,8
OKCTpakIys ¢ nepeMelInBaHuEM 95,2
DKCTpAaKIMs B CHCTEME TOABIIKHOTO SKCTPAreHTa 96,4

W3ydeHne TMHAMUKH SKCTPAKIMK CyMMBI (riaBoHOHZOB 13 H/9 Ammothamnus Lehmannii mokasaino, uto npu
NIepBOM KOHTaKkTe (ha30Boe paBHOBecHe (PaKTHUECKH JOCTUTAETCS Yepe3 S5 4acoB, OJHAKO BBIXOJ (DIIaBOHOMIOB

nociie 4 4acoB MEHsIETCsl HECYIIECTBEHHO (pHcC. 1).

2 g 60 -
& S ]
= ]
e 50 ]
=) i
= =5 ]
2 E 40 ]
i,
) 30
Z 3 z
& 5 20 1
] Bpemsa
10 ~ = HACTANBAHMNSI,
] I _ B qac
0 - —
4 5 6

B ]-cauB 10,2 25,3 38,6 52,5 52,6 52,7

0O 2-cnuB 8,3 12,4 24,6 24,6 24,8

B 3-ciuB 5,2 9,4 11,8 11,9

& 4-cinus 3,2 6,5 6,5

B 5-ciiuB 0,4 0,8 0,9

Puc. 1. Juuamura skempaxyuu prasonouoog 70%-Hoim 3muioebim cRUupmom
u3 /v Ammothamnus Lehmannii

Kpome Toro, mo mcTedeHHWH MEPBOTO Haca IpH
nepBOM KOoHTakTe (a3 BbIxoJ (p1aBoHOMIOB ObLT HU3-
KUM. DTO OOBSACHSETCS TeM, YTO B MEPUOJ MEPBOTO
yaca MpoTeKaeT mporecc HabyxaHus celpbsi. Heobxo-
JVMOE BpeMsl HAaCTauBaHUS IIPU BTOPOM U TPEThEM
KOHTaKTax (a3 coctaBmiIo 3 yaca, IpU YeTBEPTOM — 2
gaca (puc. 1).

W3 puc. 1 Taxke BUIHO, YTO OCHOBHAS YacTh (hi1a-
BOHOHWIOB M3BJIEKAETCA 3a YETHIPE CIIMBA SKCTPAKTa U
BBIXOJI cocTaBIsieT 96,5% oT copepkanus B chipbe. Ta-
KHMM 00pa3oM YCTaHOBMIIH, YTO SKCTPAKIHUIO (hIaBOHO-
0B 70%-HBIM STUIIOBBIM CITUPTOM METOJIOM IKCTPaK-
UM C TPUHYAWTENbHOM NHUPKYJISAIUEH SKCTpareHra
HEOOXOJIMMO TIPOBOJAWTH YeTHIpeXKpaTHo. [Ipm 3ToM
BpeMs IEPBOM IKCTPAKIUH JOIKHO COCTABIATH HE Me-
Hee 4X 4acoB, BTOPOIl M TpeTbel dKCTpakuuil - mo 3
yaca, 4eTBepToi — 2 Jaca.

BoaHo-cupTOBBIE 3KCTPAKTHl MOCIE YAAJICHUS
3€JIEHOM OKpacKW CTyHIAloT, pPa30aBisIOT BOJOH B
00beMHOM cooTHoUeHuH 1:1 u cymmy (aBoOHOHIOB
MATHKPATHO M3BJIIEKAIOT H-OYTaHOJIOM METOJOM JKHJ-
KOCTHO-XHMJIKOCTHOM 3KCTpakuuu. ByTaHONBHBIN 3KC-
TPAaKT CryLIAIOT, PACTBOPSIOT 3% BOJHBIM PacCTBOPOM

KOH. IlomyueHHsIit pacTBOp HEUTPATH3YIOT 5%-HBIM
BogubsiM pactBopom HCI 1o smauennst pH 5-7. Tlpu
9TOM ()JIAaBOHOMIBI BHINAIAOT B 0ca10K. Ocaok Gpuiib-
TPYIOT, IIPOMBIBAIOT AUCTHIIIMPOBAHHON BOOH, 3aTEM
CyIIaT Ha BO3JyX€ B TEUCHUE CYTOK, H3MEIbYAIOT, I0-
BTOpHO cymar npu temmneparype 40-50 °C. IIpu stom
BBIXOJ JleMapuHa cocTaBiseT 0,3% OT Macchl ChIPbS.
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Solar radiation that falls to the crown of the trees is a key factor in determining the thermal regime of the
vegetation cover and soil; it also effects the entire set of biochemical processes occurring in plants.
Traditional methods for quantifying solar radiation can be done in two ways: directly (eg, quantum sensors)

or indirectly (eg, using hemispherical photography).

Whereas remote sensing technologies are used to assess various forms of solar radiation or its components
within the tree crown. The creation of a 3D model of crown structure with high spatial resolution is a reliable
source of spatial information about the state of illumination in various parts of the forest.

AHHOTaLUA

ConHeuHOe U3Ty4eHUE, KOTOPOE MOCTYNAeT Ha BEPXHIOK IPAHUILY PACTUTENBHOTO MOKPOBA, SIBISIETCS KO-
4eBbIM (PAKTOPOM IPHU ONPEETICHUH TEIUIOBOTO PEeXKKUMa PACTUTEIHLHOTO OKPOBA ¥ MOYBBI, OHA TAKXKE BIIMSET Ha
BCIO COBOKYITHOCTH OMOXMMHUUECKHX ITPOIIECCOB, MPOTEKAIOIINX B PACTCHUIX.

TpanuuuoHHBIE METOABI KOJNMYECTBEHHOW OLICHKU COJHEYHOI'O U3IY4YEHMsI MOI'YT OCYLIECTBIATLCS JABYMs
crioco0amMu: HETIOCPEACTBEHHO (HaNpHMep, KBAaHTOBBIMU JaTUMKAMH) WJIN KOCBEHHO (HaIpuMep, IpUMEHss Mo-

nychepudeckyio Gpororpaduio).

Torpa kKak IMCTaHINOHHBIE TEXHOJIOTHUH 30HANPOBAHUS MCIONB3YIOTCS AJIS OLIEHKH PA3IMIHBIX OPM COJ-
HEYHOH paJualiy WiIK ee KOMIIOHEHTOB B Tpejiesiax KpoHbl iepeBbeB. Co3nanne 31 cTpyKTypsl KPOHBI C BBICO-
KHM MPOCTPAHCTBECHHBIM pa3peIICHUEeM SIBIISCTCS IOCTOBEPHBIM HCTOYHUKOM IIPOCTPAHCTBEHHOH nH(popManuu o
COCTOSIHAH OCBEIIEHHOCTH B PA3JIMYHBIX YACTSIX JIECHOTO TIOKPOBA.

Keywords: solar radiation modeling, light attenuation, remote sensing, shortwave radiation, undergrowth

illumination state.

Kurwuesble ciioBa: MOAECIMPOBAHUE COJTHEYHOU paauanuu, ocnabieHue CBE€TA, AJMCTAHIIMOHHOEC 30HAUPOBA-
HUE, KOPOTKOBOJIHOBOC M3JIyYC€HUE, COCTOAHUC OCBCHICHHOCTHU MMOAJIECKA.

BBenenue

N3ydeHne paguaioHHOTO PeKUMa U paualioH-
HOro OajaHca JIECHBIX YKOCHCTEM — OJHMH W3 CaMbIX
Ba)KHBIX aCIIEKTOB MPHU HCCIICJOBAHUH UX CTPYKTYPHI U
(hyHKIHOHUPOBaHUA. BaXHO OTMETHTH, YTO MOTOKH
COJTHEYHOH paJvalliii SBIIAIOTCS BEIyIIUMH B JICCHOM
9KOCHCTEME, TaK KaK OHH (DOPMHUPYIOT IHEPTETHKY
Bcex mporieccoB. [Ipu mepepacrnpeneieHn B 9KOCH-
CTeMe JaHHBIE MOTOKH JEJIal0T TOPU3OHTAIbHYIO U
BEPTHKAIBHYIO CTPYKTYPBI 9KOCHCTEMBI O0Jiee CIOXK-
HBIMH, TIPH 3TOM CO3MaeTCsI BO3MOXHOCTH (1100,
Ha000pOT, HEBO3MOKHOCTH) (HOPMUPOBAHHUS OOITBIIETO
KOJIMYECTBA SIPYCOB IKOCHUCTEM.

TpaguIMOHHBIMUA METOJaMHU pacuéTa MOCTYILIC-
HUS COJIHEYHOW paJMalid Ha MOBEPXHOCTHh peibeda
y4acTKa MECTHOCTH SIBIITFOTCS. METOJIbI, MIPECTaBICH-
HBIC, B YaCTHOCTH, B pabotax [1. M. Puua. Ho onu He
OepyT B pacueT penbed) KPOH JIECHBIX AepeBbeB. On-
HAKO, UMCHHO penbe() KPOH JAepeBheB (MX KPYTH3HA, a
TaK)Ke SKCIIO3UIINSA), OTIPEIEeNIIeT KOJIUIECTBO COTHE-

HOH pajMaIiy, MOCTyHAalollee Ha BEPXHIOI IOBEpX-
HOCTh KpOH (WJI BEPXHIOIO TPAHHMILy JECHOW 3KOCH-
creMmbl). Jlanee naeT pacnpeneneHue pajuanuy 1o ee
BEPTUKAJIbHBIM COCTABIISIONMM. Tak, eClIi yUUTHIBATh
caM penbed KpOH /IepeBbeB, 00bEM COTHEYHOH paana-
MM MOXET Ha HEKOTOPBIX ydJacTKaX CYIIECTBEHHO
MIPEBBIIATH PACCYMTAaHHBIE PaHee 3HAYCHUS TIOCTYTIIIe-
HUS Ha CKJIOH penbeda, Wi Ha000poT, yMEHbIIATH HX,
€CITH TIPH 3TOM (POPMHPYIOTCS 30HBI 3aTEMHEHUSI.

—  TociegHee BpeMs YBEIMYMICS HHTEpPEC K
Pa3IMYHBIM UCTOYHUKAM BO30OHOBIIIEMON SHEPTHH, B
TOM YHCJI€ HETIOCPEACTBEHHO K COTHEYHBIM TETUIOBBIM
1 DJIEKTPUYECKIM HCTOYHUKAM SHEPTHH. YaCTHYIHO 3TO
CBSI3aHO C T€M, YTO MPOUCXOAUT CYIIECTBEHHOE yJe-
LIEBJICHUE TEXHOJOTUN NPOU3BOACTBA, CBA3AHHBIX C
TIOJTYIIPOBOTHUKOBBIMH (POTORIIEKTPHUECKUMHU TeHEpa-
Topamu. Kpome TOoro, orpoMHyI0 pob UrpaeT peKiIaM-
Hasl MOJINTUKA IPOU3BOAUTENEH COTHEYHBIX T€HEPaTo-
POB TEIIOBOH U 2IEKTPUUECKON dHepruu. Tem He Me-
Hee, (OTORIEKTPUIECKUE MCTOUYHHKH BCE €IIE CTOST
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OUYCHb JJOPOTO M y HHUX CIUIIKOM OOJBIION CPOK OKY-
MaEMOCTH.

W3zBecTHBIM siBisieTcss TOT (akT, 4To 3¢ PeKTnB-
HOCTbH COJIHLIA B KaYE€CTBE MCTOYHHMKA YHEPTHH CyIIie-
CTBEHHO OTJIMYAETCs MO MapaMeTpaM Ha MPOTSHKEHUH
CYTOK (HOYBIO, HallpuMep, COJIHEYHAsl SHEPrHsl SBJIs-
eTCsl HEJOCTYITHOM), M CHJIBHO 3aBHUCUT OT BPEMEHH
roza (JIETOM COJIHEYHOH SHepruu 00JIbIIe, YeM 3UMOH).
I[Momumo 3TorO, Takas 3)(HEeKTHBHOCTE MOXKET 3aBH-
CeTh OT KOHKPETHOH KJIMMAaTHYeCKOW 30HBI (Tak,
HalpuMep, B JOXKUIUBBIX TOPOAAX HA CEBEPE COJIHEU-
HOHM 3HEPTHH MEHBIIE BCETO, a B IIyCTBIHE €€ TOPa3/io
OOJIBIIIE).

PaznuuHble METOAMKH NMPEBOCXOAHO PabOTaIOT B
KOHKPETHBIX TeorpauyecKux peruoHax, OJHAKO
MMEIOT CYIIECTBEHHBIE MTOTPEITHOCTH B IPYTUX PETrHO-
Hax. Haubonee coBepiieHHBIE M3 TAKUX METOJHUK OIIH-
paroTcsi Ha KOMOMHHPOBAaHHOE NPUMEHEHUE DKCIEePH-
MEHTJIbHBIX HaOJIOIEHUH C METEOCITyTHHUKOB M JlaH-
HBIX METEOPOJIOTHYECKHX W3MEPEHHH, MMOIYIEHHBIX C
MEKAYHAPOIHONH CETH METEOCTAaHNHMI, OCHAICHHBIX
CIEIUATN3UPOBAHHBIM ~ 00OPYIOBaHHEM  KOHTPOJIS
COJIHEYHOH paJfaliH.

1 llonsiTHe COTHEYHOI paguanMu

OCHOBHBIM HCTOYHHKOM 3HEPTHH, KOTOPBIH 0bec-
MeYMBAET MHOXKECTBO MPHPOAHBIX MPOIECCOB B OHO-
chepe 3emun, sisercs Comnnne. OHO obecrieunBacT
HMIMPOTHOE TIOSICHOE TPOTPEeBaHUE IOBEPXHOCTH
3emMun, UMPKYISIIHUIO BO3AyXa B aTMocdepe W MHOTO
JPYTHX MPOILIECCOB.

VcrouHnkoM cBeTa Ha HaIIel IUIaHEeTe SBILIETCS
COJIHEUHasl pajguaiys, kotopas nsmepsiercss Coined-
HOHM KOHCTaHTOH (3TO YHCIIO YHEPTHH, KOTOPOE IIPHUXO-
autcs Ha 1 cM? TIOBEPXHOCTH, MEPHEHIMKYIIAPHON K
CONHEYHBIM Jy4aMm) (63, 71, 76). Tak, Hanpumep, I
eBpOIeiicK1X yCcI0BHi OHa cocTasnseT 7,74 Jlx/ cm? *
MHUH.

ConHevHasi pajauanusi, KOTopas IOCTyNaeT Ha
BEPXHIOI TPaHUIly atMocdepbl 3eMJiI, YaCTUYHO OT-
pakaeTcs U MOTJIOMAETCs B caMoil atMocdepe, B 06ma-
KaX, B PaCTUTEILHOM ITOKPOBE 3eMHOMU TOBEPXHOCTH U
B camoii 3emsie. Ta pagmarus, KoTopas oTpakaercs B
KOCMHYECKOE IPOCTPAHCTBO (AIb0EN0), COCTaBIISET
npubmm3uTensHo 1/3 ot Beeit sueprum [14, 15]. Tlo
JUTMHE BOJIH CIIEKTP COJIHEYHOH paJuallii MOXKHO pa3-

JISTATh Ha YIbTpadHoNeToBbie JTyur (OHU MpaKTHIe-
CKH TIOJTHOCTBIO TOTJIOMIAIOTCS caMoil aTMocdepoii),
BHIMMEIC JTy4H U OMKHUE HH(pakpacHbie iyun. JIyuun
¢ anuHo#t BoaH B 0,4-0,7 MKM COCTaBISIFOT BUIUMYIO
4acTh CIEKTpa (BECh CBET), UTO SBISACTCSA MPHOIH3H-
TEJILHO MOJIOBUHOW BCEMl CyMMapHOM paauanuu, KOTo-
pasi mocTynaeT Ha MOBEPXHOCTh 3eMsid. OJTHAKO, CTOUT
3aMETUTh, YTO 4YeM Hmke COJHIE OT 3€HUTa U YeM
TOJIIIE cama aTMocdepa, TeM MEHBIIIe BUIUMBIX JTyden
MOTYT IOCTHYh IOBEPXHOCTH ITAHETHI. TakK, 4eM HIDKE
HaJ ropu3oHTOM Haxoautcs ColtHIle, TeM MeHbIIee KO-
JIUYECTBO YIbTPa(QHOIETOBEIX U TeM OOJIbIIIee KOIHIe-
CTBO HH(PAKPACHBIX JTydeH MOCTyIaeT Ha 3eMHyIo [ 13,
14].

Cama aTMocdepa TOIJIONIAET CYIIECTBEHHYIO
4acTh COJHEYHOU »Hepruu. Kpome Toro, npu cruiomi-
HOW 00JIAYHOCTH Ha 3€MHYIO0 MOBEPXHOCTh MOCTYIIACT
npuMepHo Ha 1/2 — 1/3 MeHble paguanuy, 4em B 6e3-
oOJlayHbIe JHU MPHU PABHBIX MPOYUX ycJoBusx. Ha To
KOJIMYECTBO PaJHAIIH, KOTOPOE MOCTYIAeT Ha TOBEPX-
HOCTBH 3€MJIH, BIHSIET HEMOCPEICTBEHHO YKIOH M BCS
9KCIO3HUIHS 3eMITH. Tak, B CEBEPHOM

MTONTYIIAPUH CKIIOHBI, KOTOPBIE OPHEHTHPOBAHBI
Ha T, OyIyT IMOJydaTh TOpa3no OObIIC pagualny,
YeM CeBEpHBIC, BOCTOYHBIC WIIH 3aIaIHBIC CKJIOHEIL.

bann obnayHoCTH ompenensieT CTeNeHb 3aoIHe-
HUs HeOOCBO1a 00TAYHOCTHIO U OOBIYHO TIPUBOTUTCS B
METEOPOJIOTUYECKUX CBOJIKAX MOTOABI. Tak, B 4aCTHO-
ctd, mias 10-O0amnpHO# mikanbl, 0 0amioB COOTBET-
CTBYET OTCYTCTBHIO 00JauHOCTH, 1 0ajl cOOTBET-
ctByeT 10% 3amomHeHUss HeOOCBOAA OOJIIAYHOCTHIO M
1.1 [15].

Ha pucynke 1 B kadecTBe mpuMepa OTpaKeHa 3a-
BHCUMOCTH OCITA0JICHUS MPHUXOJAMIECTO H3IIYUSHHS OT
Oayta 00JIagHOCTH. 37€ech 0 ocH adcrmcce 0003Haya-
FO0TCsl OaJUTBl 00JaYHOCTH, a TI0 OCH OPAHWHAT — JKCIIe-
PUMEHTaJIbHBIC CPEIHECYTOUHbIC 3HAYCHUS (DOTOTOKA
COJTHEYHBIX (DOTORICKTPUUECKUX OaTapeid, HOPMHUPO-
BaHHBIE K PACUETHHIM 3HAYCHHUSM. DKCIIEPUMEHTAIb-
HbIe 3HAUEHHUsI 0003HAYAIOTCS TOUYKAMH, PACUETHBIE —
CIUIOIIHOW JuHUeW. PacueTHble 3HaueHHs (POTOTOKA
TIOJTyYEHBI 1O KOHKPETHOW Mozenu ajsi 6e3001auHbIX
ycnoBuid. [lapamerpsl Momenu ObUTH MMOIOOPaHBI IO
M3MEPEHHBIM 3HaYCHHSIM (POTOTOKA AJIS O€300JIa9HBIX
YCIIOBUH.
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Puc. 1 Omnupuyeckas 3agucumocms ocaabrenus 00Aa4HOCmMbl0 01 CPEOHECYMOUHbIX 3HAUEHUT

[o rpaduky Ha pucyHKe | BUIHO, 9TO IPU MaJbIX
3HA4YEHHAX 00JaYHOCTH (POTOTOK MOXKET KaK yOBIBaTh,
TaK ¥ BO3pacTaTh. Y ObIBAaHHE MOKHO CBSA3aTh C YaCTHY-
HOM 9KpaHMPOBKOH, a BO3PACTAHUE — C JOIIOJIHUTEIb-
HBIM OTpPaXCHHEM OT OOJAaKOB, HE SKPAHUPYIOIINX
Connue. JloNONHUTENBHBIE OTPAKEHUSI MOTYT YBEJIH-
ynBaTh (POTOTOK MpuUMepHO Ha 15 % [13].

OHepreTudeckuil OTOK BIUSET HA TeMIepaTypy
pacTeHuii, KpoMe TOro, OH BMECTE C 3€MHBIM H3Iyde-
HHEM OO0ECIICYMBACT KOHBEKIIMIO W TPAHCIUPAITHIO.
Pacrenuss monmy4aroT SHEpruto, Koropas CIocoOHa
HaKaIUTUBaThCA B BHUJE TeIUIAa JIMOO TPEBPAIIaThCSA B
(hOTOXMMHUUECKYIO SHEPrUi0 MpU BO3/EHCTBUH (HOTO-
cuHTe3a. OCTaBIIYIOCS JHEPTHIO MPUHATO CUYHUTATh
HETTO pajuanuei.

Cremyer OTMETHTB, 9TO JIeC UMEET 3HAUUTEIIFHOES
BJIMSTHUE HA MPOLIECC TOTIONIEHUS pajraiu. Toibko
HEOOJBIIIOE KOJMYECTBO PaTUalii B TYCTOM JIECy MO-
KET JOCTUTHYTH NOBEPXHOCTH ITOYBBI. TaK, Hanpumep,
B IIMPOKOJIMCTBEHHOM JIeCy paguanus OyIeT CocTaB-
JISITH TONIbKO 1-5%, a mociie TUCTomnaza OHa MOXKET yBe-
muuntbes 10 50-80%. B rycThix enoBhIX jecax Ha Io-
BEPXHOCTH ITOYBHI NMPHUXOIUTCS TOIBKO 2-3% 0T 00-
MIETO KOJIMYEeCTBA OCBEIIEHHOCTH CONHIEM. JIMCThs
JIepeBhEB CIOCOOHBI TpomyckaTh oT 10 10 25% Bceid
COJTHEYHOH paIualuy, MOCTYMAIoIed Ha HX MOBEpX-
HOCTB [68].

KagecTBo paamamum moja moJIOTOM Jieca Harpsi-
MYIO 3aBUCHUT OT OIITUYCCKHUX CBOHCTB JJUCTHEB U TOTO
KOJIMYECTBA PAJMAIN, KOTOPOE MOCTYIAET Yepe3 Mpo-
cBeTHl B Jiecy. ClienyeT OTMETUTh, YTO XBOMHBIE TO-
POJIBI Jieca 00JagaT Oosee BHICOKOW CIOCOOHOCTHIO
IMPpOMYyCKaTb COJTHEYHBIC JIYYH, B TO BPEMs KaK JIMCT-
BEHHBIM IIOPOALI UMEIOT OOJBIIYI0 M30MpPaTEIbHOCTD
ONpEeICNICHHBIX JIy4ei.

2 Moaesin u3MepeHHsi COJIHEYHOM paauanuu

CymiecTByronue BceoObeMITIONIHe 00305l IO KO-
JMYECTBEHHONW OLEHKE CpPEeAbl JIECHOTO OCBEICHHUS
OITyOJINKOBaHBI MHOTMMH aBTOpaMH, B YacTHOCTH,
Kowmo [40] u IIpomu [63, 64], Haunnas ¢ 2000 r. AB-

TOpBI MOKA3alld XapaKTep U CBONCTBA Pa3INYHBIX HC-
MIOJIb3YEMBIX HHCTPYMEHTOB, IIPUMEHSAEMBIX METOMOB,
a TaK)Ke CBA3AHHBIX C HMH 3aTparT.

W3mepeHuss CONHEYHOM paguanuu OCYLIECTBIIA-
IOTCSI JOCTATOYHO JABHO HA METEOPOJIOTHYECKUX CTAH-
LUSIX C IOMOILBIO MTUPaHOMETPOB — IPUOOPOB, U3MEPS-
IOIUX YBEIMYEHHE TEMIIEPATyphl MOTIOMAOIIETO
00beKTa MOJA JACHCTBUEM COJIHEYHOI'O H3JIyYeHHs, O
YeM MUIIYT pa3IMYHbIe aBTOPHI B paboTtax 2009 — 2017
rr. [12, 17, 63, 68, 70, 71].

OCHOBHOW IIeTIBI0 TAaKUX H3MEpEHHuil sABIsAeTCA
ONpeNleNICHUEe TEeMIEpaTypbl M CTENEHH Iporpesa
noyBsl. [logoOHBIE HM3MEPEHUS MO3BOJIAIOT OLIEHUTH
YPOBEHb MHCOJLIUH (00IydeHHe JTF000H TOBEPXHOCTH
HOPSAMBIMU COJIHEUHBIMHU JIydaMM) U €€ BapHaluil B 3a-
BHUCHMOCTH OT Teorpauyeckux KOOpJIHHAT, BPEMEHH
CYTOK, BPEMEHH Tojla WA KIMMaTHUYECKUX ycIoBuil. B
MOJIABJIAIONIEM YHCIE CIIy4aeB TAaKUE U3MEPEHUsS OCy-
IIECTBIIAIOTCS AJIS TOPU30HTAIBHON MOBEPXHOCTH, TaK
KaK TOPU30HTaJIbHAs! TOBEPXHOCTB SIBIISIETCS] HanOoJIee
OMM3KMM aHAJIOTOM MOBEPXHOCTH IOYBHL. [ OpH30H-
TaJIbHasl OPUEHTALMS ABIISETCA HE CAMOM ONITUMATIbHON
OpHEHTAIMeH ¢ TOYKH 3PEHHS MaKCHMaJIbHOTO IOTJI0-
LIEHUSI COJIHEYHOW PHEPruu, 4To CIeAyeT U3 TPYHOB
TaKMX aBTOpOB, kak Tokapesa, Y e, Mapkyc u 1py-
rue [20, 28, 29, 30].

ITosToMy Ha HEOONBIIOM YHCIIE METEOCTAaHIIMH
BBITNOJIHSIOTCS. U3MEPEHHS C MOMOIIBIO IEPreTUOMET-
poB — MpUOOPOB IJIST U3MEPEHUS MPSIMOU COJTHEUHOMH
paauanyy, KoTopas mnagaeT Ha MOBEPXHOCTh NEpIEH-
JUKYJSIPHYIO COJTHEYHBIM JTydaM. Takue mpuOopsl mo-
CTOSIHHO OTCJIEXKMBAIOT HampasieHue Ha ComHie, of-
HAKO, COOTBETCTBYIOIIMX M3MEPEHUH 3HAYUTEIHHO
MEHBIIE B CHITy OOJIbIIeH CI0XKHOCTH TaKoTro MpHoopa.

Ha pucynke 2 okazaH OOBIYHBIN CIEKTP COTHEY-
HOT0 U3JIy4eHUs BOJIM3H MOBEpXHOCTH 3eMuH [63], Tre
OCH X COOTBETCTBYET JIJIMHA BOJIHBI, OCH Y — HOPMHPO-
BaHHAs CIIEKTPaIbHASI YyBCTBUTEIBHOCTh M3IYYCHHS.
Ha rpa¢uxe nokasansl HOpMHUPOBAaHHbIE 3aBUCHMOCTH
CHEKTPAIIbHOW YYBCTBUTEIBHOCTH IS  Pa3IHYHBIX
2JIEMEHTOB, UCIIOJIb3YEMBIX JUI H3MEPEHUS COTHEUHON
paanarmy.
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Puc. 2 CneKmp COJIHEYHO20 U3NIYUEeHUS U CREKMPATIbHAA YY6CMEUMENIbHOCHb PA3TUYHBLX DJIEMEHNO06

IIupanomMerp, UCNOIB3yEMBI B METEOPOJIOruYe-
CKUX HM3MEpEHHMsIX, UMeeT Haubosee PaBHOMEPHBIN U
HNIMPOKUN [Mama30H CIEKTPaJbHON YyBCTBUTEIHHO-
CTH, TIPH 3TOM OH IpeoOpa3yeT NPaKTUYECKH BCIO
SHEPIHI0 COJTHEYHOTO M3IIyYeHHs B TEILIO.

MO>HO HPEANONI0XKNUTh, YTO CE30HHBIE, a TaKkKe
CYTOYHBIE BapUallMi PETUCTPUPYEMOM COJIHEUHOMU pa-
IUalN BOJNW3H MMOBEPXHOCTH 3eMIIH OyIyT 3aBUCETH

OT CHEKTPaJbHOW YYBCTBUTEIBHOCTH HCIHOJIB3YEMBIX
9JIEMEHTOB, [UIMHBI HAKJIIOHHOTO ITyTH M3JTy4eHHs B aT-
Mochepe U M3MEHEeHHUi aTMocdepHOl MPO3pavyHOCTH
JUIS pa3HbIX CIIEKTPAJIBHBIX y4acTKOB. Clie0BaTeNbHO,
4YeM CHiibHee Oy/leT W3MEHSThCS MPO3PAuyHOCTh aTMO-
cdepsl B CIIEKTPaJIbHOM JIHaIla30He KOHKPETHOTO 3Je-
MEHTa, TeM CHJIbHEe OyIyT NMPOSBISATHCA CE30HHBIE U
CYTOYHBIE BapHaIlH PETUCTPUPYEMOH pagnalyy.
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Puc. 3 Bapuauuu CneKkmpa CONMHEeYHO020 U3NIYHYEeHUA 6 meYeHue OHA: a —.Jiemo, b — suma

Tak, CIIEKTp COJTHEYHOTO M3JIY4YCHHUS CMEIAaeTCs B
KpacHYI0 00J1acTh MPH yCJIOBHH, YTO HAKJIOHHBIA MyTh
u3aydeHuss B atMmocdepe yBemuuutcs. CooTBeT-
CTBEHHO, Bapuanuu 3()(EeKTUBHON MPO3PAYHOCTH AaT-
Mochepbl pazIn4alTcs B 3aBUCUMOCTH OT CIIEKTPajb-
HOM 4yBCTBUTEIBHOCTHU 3JIEMEHTOB CEHCOPA.

YuuThIBasi 3aBUCUMOCTb CIIEKTPa COJIHEYHOTO M3-
nydenus — E()) u criekTpaibHy0 4yBCTBUTEIBHOCTD —
SR(), npeobpa3oBaTens 3HEPrUU OT JJTUHBI BOJTHBI —
(4), apdexruBHBIN TTOTOK conHeuHOM paguranuu — 1 ef
JUTSL KaXKZIOTO KOHKPETHOTO IPHOOpa MOXKHO HpecTa-
BUTb B BHJIE (POPMYIIBL:

I, = [E(4)-SR(A)-dA .
E(A)=E,(4) expl- [el(A.0)-di)

al /... ! )
3nech — K03(h(GUIMEHT MOTJIOMIECHHS
COJIHEYHOTO M3JTy4eHHs IS JaHHOM IJIMHBI BOJHBI, B
3aBHCHMOCTH OT JJIMHBI yTH — | B atMocdepe.

Heo6xoanMo 0TMETHTB, 4TO MOZEIN aTMOC(EpPHI,
KOTOpast ObI OTBEYaIa BCEM NPEABBISEMbIM TpeOOBa-
HUSIM, B HacTosimee Bpems He cymectByeT. OnHako,
CYIIECTBYET OTPAaHWYEHHBIH HAOOp TaK Ha3bIBAEMBIX
CTaHIAPTHBIX MOJeNe aTMochepsl I KOHKPETHBIX
reo(pM3NIEeCKUX YCIOBHH C HEOIpPEIeNIeHHON cTere-
HBIO JIOCTOBEPHOCTH ISl OTIPEIENICHHBIX I1apaMeTPOB.
TaK, HanpuMep, 3TU MOACIIN U UCTIOJIB3YIOTCSA B METO-
ke SMART.

ITosTOoMy mIMpOKOE pacHpOCTpPaHEHUE MOIYYar0T
SMIIMPUYECKHE MOJIENIN NepecyeTa aTMOC(EpHOro Io-
TJIOLIEHUS JUIsl IPOU3BOJILHOM BbIcOTHl CoutHIa. boib-
masi 4acTh M3 STHX CYIIECTBYIOUIMX MOenei Oblia
a/IalTUPOBaHa I0J] aKTHHOMETPUYECKUe n3MepeHus (¢
NOMOIIBI0 TIHpaHomeTpa) [43, 44, 61, 78].

PasmigHple MOZETH OTIMYAIOTCS CBOMMHE CIIOCO-
0aMu OMHCaHWS AHAJIMTUYECKOH 3aBUCHMOCTU IIPO-
3pAaYHOCTH WM aTMOC(HEPHOW MAacChl OT 3CHHUTHOIO
yraa Connua. [enb nocTpoeHus: Takux MoJienei — co-
31aHue OoJiee TOCTOBEPHON MOJIEIH, YeM IIPOCTast 3a-
BHUCUMOCTh JIJIsSI TUIOCKO# aTtMocdepsl, KoTopas OyaeT
MPUTOJHA IS Pa3IMYHBIX BHIOB PETHCTPHUPYIOLIHX
mpudopos [78].

B cBs3u ¢ 3THM BO BCeM MHpPE Pa3BOPAYMBAIOTCS
CTaHIIUN MYJbTUCTICKTPAIBFHBIX H3MEPCHUN COJHEY-
HOM pagmaiuu. CTOMMOCTb TakuMX CTaHLUUNA B He-
CKOITBKO pa3 MPEBHIIACT CTOMMOCTB IPOCTOTO MHPaHO-
MeTpa. CremoBaTenbHO, TaKOE MYIBTHUCIIEKTPAIBbHOE
000pyI0BaHUE MMEETCS TOJILKO Ha HEKOTOPBIX N30paH-
HBIX METCOCTAHIIUAX.

Bcero okouio 1/4 4acTh COJIHEYHOTO M3JTy4eHHS, B
COBOKYITHOCTH Ha3bIBAEMOT'0 KOPOTKOBOJIHOBBIM H3ITy-
YCHUEM, BXOHUT B BEPXHIOIO YaCTh aTMOC(Ephl 3eMIIH.
Ipumepno 20% - 30% mnororiaercss atMochepoit u
oTpakaeTcss OOpaTHO B KOCMOC, COOTBETCTBEHHO.
OcranbHble 50% MPOHMKAIOT B aTMOC(EPy 1 HOTIIOIIa-
FOTCSI BO3JTyXOM, CYIIeH U OKkeaHaMH. Y TbTpadHoIeTo-
Boe mmyderue (0,01-0,4 M) COCTaBNSAET JIHITH HEMHO-
ruM Gosee 8% OT 00IIero KOIMYECTBA COTHETHOTO U3-
JydeHus. Bech CHEeKTp TMOTJIOMEHHOTO W3ITyYCHHUS
MIPUBOJUT K (DOTOCHHTE3Y, UCTIAPEHHUIO TOTUIMBA, Tasi-
HHUIO CHETa W JIbJla ¥ COTPEBAaHUIO0 36MHOU MOBEPXHO-
CTH.

Kak TOIBKO KOPOTKOBOJHOBOE H3IIyueHHE Kaca-
€TCsI MOBEPXHOCTU 3eMJIH, BO3HUKAIOT TpH (POPMBI B3a-
MMOJICUCTBUSA: MECTOIOIJIOIIEHUE, Tepeaada U oTpa-
JKEHUeE.

Kak mpaBuiio, cojlHeUHOE H3IIyY€HHUE MOJ TOJI0-
TOM H Ha JICCHOH MOJICTIIIKE BBIpaXKaeTcs B BUIC KO-
(uIeHTa MPOIYCKaHKs, KOTOPBIA 3aBHCHUT OT CIIC/Y-
OIMX (PaKTOPOB: TNIOTHOCTH M TOJIIUHBI PACTHTENb-
HOTO CJI0s; penibeha MECTHOCTH; TIOJI0KEHHUS CONHIIA.
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[IIupoxo nmpuHsATasg TEOPUS O CBETONPONYCKAHUU
B JIECY pacCMaTpHUBACT HABEC KaK MYTHYIO cpeny. DTo
ypaBHEHHE Ha3bIBaeTcs ypaBHeHHeM bupa—Jlambepra—

Byrepa:

| = 10ex p™

rne: | = NHTeHCHBHOCTB CBETa 0] HABECOM;

10 = uznyueHue, najgarouiee Ha BEPXHIO YacTh
T10JIOTa;

= K03(QPHUIINCHT NOTAIICHHAS;

= IDTOLIAb JIACTOBO MOBEPXHOCTH.

OmHO#M M3 IEeHTPaJIbHBIX COCTABISAIOMINX JFO00M
9KOJIOTO-(DU3UOJIOTHUECKOW MOJIENH W MOJeIeH, yqu-
TBHIBAIOIUX CBETOBYIO KOHKYPEHIIMIO B YAaCTHOCTH, SIB-
JSIeTCsl ONUCaHNe B3aMMOJCHCTBHS COJIHEYHOM DHEp-
TH{ ¥ PaCTUTEIBHOCTH.

B pamkax rio6anbHO IpoOIeMbl B3auMoieii-
CTBHS PaCTUTEIBLHOCTH M aTMOC(EpBI, OTIEIBHO CTOUT
o01mast 11t BcexX IM0IX0/10B podiieMa B3anMOAECHCTBUS
COJIHEYHOU paJHalliyl U PACTUTENFHOCTH. 3HAYUMOCTh
ee MOXHO OIpeneNuTh OnochepHoil 3HAYUMOCTHIO

npolecca IOrJIONIEHHS aBTOTPOGHBIME OpraHU3MaMu
COJIHEYHOW SHEpruu npu GoTocHHTE3e.

Ha pucynke 4 (a, b) mpuBoauTcs cxema BbIYUCIIE-
HHS JIOJU COJIHEYHOU pajuanuu, KoTopas IafaeT Ha
KpPOHY JIepeBbEB HOJA pa3HbIMH yriamu. KpoHa Kax-
JIOTO JiepeBa allpoKCUMUpyeTcs HabopoM oIpeeIeH-
HBIX SYEEK, YTO BUIHO U3 (POPMYIIBL:
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Pucynox 5— mouxu uxcayuu nonosscenusi CoHya RO azumymy

3 Ucnonb3oBaHue Pa3IUYHBLIX TeXHOJOIHMil B
MOJIeJIMPOBAHUH

VIHTEeHCUBHOCTH CBETa B JIECY B OCHOBHOM 3aBH-
CHT OT CTPYKTYPBI [10J10Ta, aTMOC(HEPHBIX YCIOBHIH, Xa-
PaKTepUCTHUK Yy4acTKa M BBICOTAa CONHIA. OTH Mapa-
METPHI CO3AI0T PA3HOOOpA3HBIE CBETOBEIEC Y30PHI MO~
Jecka, KOTOpEIE BEIPAXKAIOT HE TOJIBKO
TOPU30HTAIBHYI0 HEOTHOPOIHOCTh, HO M BEPTHUKAIb-
HYIO BapHaIliio B OO0 TaHHBIII MOMECHT BPEMCHH.

Ocranpable (pakTOpHI (2 IMEHHO, CTPYKTYpa MO-
JoTa W XapaKTePHCTUKU 3aJaHHOTO y4acTKa) JacTo
MPEJICTAaBJICHBI U ONUCAHBI C UCTIONB30BaHHEM JaHHBIX
JIucTaHIMoHHOTO 30HANpoBanus 3emuu ([133). Cpenu
MPOYEro, BEICOTA KPOHBI IA€T YETKYIO CTPYKTYPHYIO 1
TeOMETPHUYECKYI0 HH(POPMAITUIO JIUCTHEB U BETBEH, KO-
TOpBIE SIBJSIFOTCSI BKHBIMM ITepeMeHHbIMH. Takast uH-
dbopmarnus HeceT B cebe ompeneneHHbIE MapaMeTphl,
KOTOPBIE MOTYT OBITh YETKO U I(PPEKTHBHO OMUCAHBI
JUIIF B TPEXMEPHOM IMpocTpaHcTBe. Kpome Toro,
OTIpeNieNIeHHbIE XapaKTePUCTHKH, TaKue KaK MUKpOpe-
nmbed, acmeKT, HAKIOH M BBICOTA HAll YPOBHEM MODS,
MOTYT OBITh TOJyYEHBI U3 TOYHOH HU(PPOBOH MOICITH
penbeda Beicokoro pasperienus (IIMP). Takas moens
MOJy4aeTCcs] C MCIIOJIb30BAHWEM AaKTUBHOW CHCTEMBI,
Hanpumep, oOHapykeHHe CBeTa JATbHOCTH (TEXHOJIO-
rust muaap) [54, 67, 69].

B Hame BpeMs cymecTByeT MHOXKECTBO padoT,
B KOTOPBIX aKIIEHT AETAeTCs Ha JaHHYIO TEXHOJIOTHIO.
PasnudaHBIe aBTOPHI IPUMEHSIIH €€ B CBOUX HCCIICIOBA-
HUSIX JI1SI KOJJMYECTBEHHOH OLIEHKH 9KOJIOTMYECKUX H3-
MEHEHHUH B mojyiecke jecoB. Tak, paa uccnegopateneit
B 2017 r., Bkimrouast Kypryasa u apyrux, o0beqMHUIN
60pTOBOE JINIAPHOE CKAHUPOBAHKNE U CEHCOPHYIO CETh
¥ TTOJTYYMIIM OLIEHKY MHUKPOAKOJIOTHYECKHX TpaHchop-
Maui B TPONMHYECKUX JiecaX B JIAHAMIA(PTHOM Mac-
mrabe [68].

OueBUIHBIM SIBISIETCS] TOT (DAKT, YTO TEXHOJIOTHUS
JUCTAHIIMOHHOTO 30HAMPOBAHMS SIBISIETCSI OYEHb IO-
JIE3HBIM ¥ BaKHBIM HCTOYHUKOM HH(DOPMAITUH O COCTO-
SSHUU OCBEUIEHHOCTH BHYTpHU Jieca. CymecTBylomue
COBpPEMEHHBIE 0030pbl 10 KOJMYECTBEHHOH OIIEHKE

OCBEILCHHOCTH JIECOB ITYOJHMKYIOTCS MHOTUMHU COBpE-
MEHHBIMH HUCCIIE0BATEISIMU.

Hcnonb3oBaHHe MOPTATHBHBIX NPUOOPOB, Ha3bl-
BaEMBIX [IUTOMETPAMH, U APYTUX KBAHTOBBIX TaTUNKOB
B KQ4ECTBE COCTABHOM YaCTH IPSAMbIX U3MEPEHUN, IIPU-
BOJUTCS B PA3JIMYHBIX MCCIIEIOBAHUSIX, IPH ITOM II0-
mycdepuyeckas goTtorpadus cuuTaeTcsi caMbIM pac-
MIPOCTPAHEHHBIM KOCBEHHBIM CIIOCOOOM TIOJTyYECHUS
naHubix [40, 63].

B couetannu ¢ mosneBBIME JaHHBIMH TUCTAHIINOH-
HOE 30HANPOBAaHHE 00ECTICUNBAET PsA MIPEUMYILECTB,
TaKUX KaK TeHepalus HeTIPEPhIBHBIX TaHHbIX,

npocTpaHcTBeHHas HHpopManus ¢ 3P PeKTUBHOM
CTOMMOCTBIO B OoJiee HIMpOKOM Maciitade. Monenupo-
BaHHE C HCIIOJIb30BAaHHEM TIeorpa(puyecKux IaHHBIX
unpopmanmonuoii cuctemsl (I'MC), Harpumep, MOXKET
OBITH HCIIOIF30BAaHO BMECTO TOJIEBBIX JaHHBIX I 00-
JlacTei, re takas HHGOPMaLHs HEJOCTYITHA WK ObLIa
OBl CITUIIIKOM JTOpOTOH Juts 3amuci. C MOMOIIBIO 3TOH
CTpaTeruy COo3IaeTcs HelpephIBHAS KapTa, T1e CBETO-
BbIE YCJIOBHSI MOTYT OBITh IIOCTABJICHBI B KaU€CTBE KO-
HEYHOro pe3ynbrata [37].

OnHoM 13 HanboJjee TOYHBIX METOAUK IT0J00HOTO
pacuera siBisercss Metoauka PV-GIS. Dto GecrutaTHbIi
OHJIAIH-KaJIbKYJISITOP COJTHEYHOH (POTOAIEKTPHUUECKOI
SHEPTHU IS AaBTOHOMHBIX HJIM HOJKIIOUEHHBIX K
ceTKe (POTOINEKTPUUIECKHX CHCTEM U yCTaHOBOK B EB-
pomie, AMmepuke, Adprke U A3UH, 9TO NMO3BOJISAET CMO-
JIeTTMPOBATh TEHEPATOP COJHEYHOTO 3JIEKTPUUECTBA, a
TaKXe KapThl COJIHEUHOTO U3Ty4YEHUs..

JlaHHyI0O METOJUKY OIHUCBIBAIM PAJ AaBTOPOB,
nauuzas ¢ 2000-x rr. Tak, Hanpumep, B 2006 r. oO1mmp-
HOE HCCIIE[IOBAaHME COJHEUHOW paJuallid Ha OCHOBE
JUCTaHIIMOHHOTO 30HIMPOBaHUs C NpUMEHeHueM PV-
GIS mpoBoautcs JlaBepHOM U APYTHMHU YICHBIMH

[61]. Vx MeTom OCHOBaH Ha MPOCTPAHCTBEHHOMN U
BPEMEHHOW WHTEPHOJSIIMU Pe3yIbTaTOB METEOPOJIO-
TUYECKUX M3MEPEHUI COJIHEYHOH paJiMaliiyi C KOPPEK-
LHEH M0 3HAYCHUSM O0JIAaYHOCTH M3 JaHHBIX CITyTHH-
KOB JIJIs1 KOHKPETHOM reorpaguyecKoifl TOUKH.

B TO Bpems kak macCUBHBIN ONTUYECKUN JaT-
YUK B JIBYMEPHOM ()OpMaTe MOXKET OBITh NPUMEHEH B
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Pa3IUYHBIX OTPACIAX JIECHOTO XO3SIMCTBA, TPEXMep-
HBIC JaHHbBIC MOTYT MPEUIOKHUTE OONBIIEE KOJINIECTBO
JieTajell HaBeca U Jiyulllee IOHUMaHUE CTPOSHHs Jeca.
Tak, MOXHO HCIIPaBUTh HEKOTOpPbIE HEJOCTATKH Iac-
CHUBHOT'O JAMCTaHLIMOHHOTO 30HAMPOBAHMUs, HalpUMep,
npo06JieMbl 00J1aYHOTO OKPOBA W HACHIIIEHHST PACTH-
TENBHOTO MHJeKca TakuM 00pa3oM, AWCTaHIMOHHOE
30HAUPOBAaHUE B KOHTEKCTE COJHEYHOM pajuaiuu Ha
JIECHBIX HACAXICHMUAX B Pa3MHYHBIX Macmrabax Wr-
paeT CyLIECTBEHHYIO POJIb.

B nanHO cTaThe pacCMOTPEHBI PA3JINYHBIE BapH-
AHTBI WCTIONB30BAHMS aBTOPAMH TEXHOJIOTHH AWCTAH-
IIMOHHOTO 30HIMPOBAHUS TP MIOCTPOCHUH CBOMX MO-
neneii. BosaymHoe nazepHoe ckanuposanue (BJIC) u
Ha3zeMHoe Jna3epHoe ckaHupoBanue (HJIC) - ato nBe
HIMPOKO UCIIONb3YeMbIE CHCTEMBI, B TO BpeMs Kak J0-
TIOJIHUTENbHAsI MHPOpPMAIUS MOKET OBbITh B3STa U3 OIl-
THYECKUX M300paXeHUH MO0 CO CIyTHHKOB, JHOO C
dpoBBIX Kamep Ha 0a3e OECHMIOTHBIX JIETATEIbHBIX
anmapartoB. O6maka touek u3 BJIC nmm HJIC Obuti 00-
paboTaHBI M ITpe0Opa30BaHbI B BOKCENH, T/Ie ObIIa pH-
MEHEHa MOJIETb Iepeladn.

Bonpimast 4acTh BOKCEITHHOTO MOIETHPOBAHUS
ommpaercs Ha 3akoH bupa— JlambGepra—bByrepa. Oto
(u3MuecKHil 3aKOH, OMPENeNAIOIUA ociabIeHue ma-
pajIeTbHOT0 MOHOXPOMAaTHUYECKOTO My4yKa CBeTa IpHU
paclpoCcTpaHeHHH €ro B IOIJomamomeil cpene.
HaGmonaeTcs Takxke reHepaiust JIMAapHBIX OKa3aTe-
JIel, TaKUX KaK BBICOTA IOJIOTa WK IIOTHOCTH T0JIOTa,
KOTOPBIE 3aTeM HCIIOIb30BATIUCH B KAYECTBE UCXOAHBIX
JaHHBIX AT JajdbHEHIIero aHanms3a.

BonbIIMHCTBO aBTOPOB 32 OCHOBY CBOMX padOT
CTaBAT BO3MOXKHOCTH JIa3€pHOM TEXHUKH, TAE BO3-
MoxkHa 3D — renepauus gansasix [60, 73]. Orto, Bepo-
ATHO, O/THO M3 TJIaBHBIX IIPEHUMYILECTB JIMAapa mepen
JPYTMMH JaTYHKaMH. VICHonb30BaHHE BOKCEIHBHOTO
WM 00BEMHOTO MUKCENBHOTO MOJETUPOBAHUSA HAXO0-
JUTCA Ha BEpIIMHE CIHCKAa, TJe CTPYKTypa IoJiora
MpeJcTaBIeHa 3JIEeMEHTaMH KyOnueckoro oobpemMa, Ko-
TOpBIE TUOO0 3aMOJTHEHBI AJIEMEHTAaMH PACTUTEIBHOCTH,
mbo Her. buodusnueckue U CTPyKTypHBIE CBOMCTBa
oJjiora Jieca MOTYT OBITh MOJY4Y€HbI C MOMOUIBIO JIH-
JIApHOM TEXHUKHU C BBICOKOH JleTanu3aiue.

Hpyro#t meton renepauuu 3D-monenu — 3TO sB-
Hasl TeOMEeTpHYECcKasi peKOHCTPYKIMS caMoro KyroJa,
“BUIUMOr0” NaTYMKOM, a 3aTEM MOJEIHMPOBAHUE pe-
KUMa u3nydeHus BHyTpu Hero. HJIC Opln ycmemrHo
MPOTECTUPOBAH B KauyecTBE MHCTPYMEHTA VISl PEKOH-
CTPYKIIMM CTPYKTYpHI IIOJIOTA, CTBOJA JAEpeBa M AMa-
MeTpa I OLEHKH 00bheMa CTBOJIa M HAI3eMHOM OHo-
Maccel 2012-2013 rr. Takumu aBTopamu, kak Ceizern,
Sur u apyrumu [66, 81].

HexoTtopbie aBTOpPBI HCIIOIB30BATH 3TOT BUA TEX-
HUKY, TOKa3blBasi IPU 3TOM XOPOIIUE PE3yNbTaThl,
IOpUMEHsST TaK Ha3blBaeMbIl HHCTPYMEHT EXuaHel
(EVI), maunnas ¢ 2013 r. [68, 74]. OTo Ha3zemHas Na-
3epHasl CUCTEMa PETHCTPAlMy (OPMBI BOJHBI, OCHO-
BaHHAs Ha KOHLEMINHM CKaHMPYIOUIETO JIUAapa C He-
CKOJIBKMMH yIJIaMHu 0030pa I10J] HABECOM U NEpEMEH-
HBIM pa3MepoM Jiyda U OIU(GPOBKONH (HOPMBI BOJHBEI.
beuto nponemMoHCcTpUpOBaHo, yTo EXnHa BoccTaHaB-
JMBAET CTPYKTYPHBIE INapaMeTpPhl JIPEBOCTOS, TaKHe

KaK BBICOTA JIPEBOCTOS U MIOTHOCTH cTBOA. [Tomyuen-
HBIE JaHHBIE HCTIOJIb30BATHCH AJISI CO3AAHHS BUPTYajb-
HBIX TEOMETPUUECKUX MOJIeNIeH JIECHBIX YYaCTKOB.

Eme onHOi MOAENBIO CBETONPOILYCKAHHUS SIBIIA-
ercsa LITE (oneHmuk nepexsaTa NpOMyCKaHUS CBETA).
JlanHast MoJieNb TIPEJICTaBIAET COO0H MporpaMmy, Ko-
Topast obecrieunBaeT BbIBOA 3D-0IeHOK IIomaan jau-
CTbEB U KPOHBI JEpPEeBhEB. B CBOMX MHOTIOYUCIEHHBIX
uccienoBanusax, HaunHas ¢ 2000 r., Komo ucnons3yer
3Ty TexHojoruto, Tak kak LITE npenocrapnser kapTbl
10 BCEMY HCCIIEAYEMOMY y4YacTKy, Takxe HH(opMa-
LU0 O CBETOBOM pEKHMMe B BHIOpaHHBIX MecTax [40,
41].

B cBow ouepens moxaens SLIM (Mozens mepe-
XBaTa TOYEYHOTO CBETa) TOTOBHT JaHHbIE IS BXOJa B
LITE, vo SLIM Taxxe sBisieTcs: “aBTOHOMHON MpoO-
rpaMMOH, IpeJHAa3HAYeHHOM I OIEHKH HHJIEeKca
IUTOLIAaH JIMCTa, oK 3a30pa U KoaddunueHra npo-
IycKaHus 1o noiycdepuyeckuM dororpadpusm [41].

MHOTHMH HCCIEA0BATEISIMHA TIPUMEHSETCS TIPO-
rpamMa DART (muckpeTHBIH aHH30TPOIHEIN TIepeHOC
W3IIyYeHHs1), KOTOpasi, BEPOSTHO, SBISIETCS OTHUM M3
CaMBIX TOMYJISIPHBIX HHCTPYMEHTOB JUIS MOJICITUPOBa-
HUSI M300paXKEHUH IUCTAHIIMOHHOTO 30HIUPOBAHMS.
PaspaboTanHast neHTpoM H3ydeHus Onochepsl 13 Koc-
Moca (CESBIO) Bo ®panuuu monens DART mnpen-
CTaBIsICT COOOM KOMIUICKCHYIO (DU3HYeCKH OOOCHO-
BaHHYI0 3D-monens B3aUMOAEHCTBHS W3ITy4ECHUS
3emin u aTMOcepsl OT

BUAMMOTO JI0 TeIuioBoro wuH¢ppakpacHoro. OH
UMHTHPYET U3MEPEHUSI TACCHBHBIX M aKTHUBHBIX CITyT-
HUKOBBIX [JAaTYMKOB JUII TOPOJCKHX W TPHPOIHBIX
nmanamadTos [42]. OTH MOZENHN BBIYUCISIOTCS B JIIO-
OBIX PKCIEpPUMEHTANBHBIX (aTMocdepa, penbed, ec,
Jata) U HMHCTPYMEHTAJIBHBIX (IIPOCTPAHCTBEHHOE M
CIIEKTPAJIbHOE pa3pellieHne, HampaBiIeHne 0030pa)
KOH(UTypanusx.

JlaHHas MoJeNlb COBCEM HENaBHO IPEACTaBHIIA
METOA Ui MOJEIMPOBAaHUS CUTHAJIOB JIMJAP M IOKa-
3aj1a BBICOKMII MOTEHIMAN I IPUMEHEHHS B JIECCHOM
XO34HCTBE, O YeM CBUAETEIBCTBYIOT PabOThI MHOTHX
€BPOIEHCKUX W a3MaTCKUX ucciemoBareneid [54, 60,
67, 69, 79].

YoOHbIH cnoco®d TeHepupoBaHUS IPOCTPaH-
CTBEHHOH MH(OPMAINH — 3TO HaJIMYKe paboden cpezpl
B [UC-mardopme, o ueM B cBOUX Tpynax mumryT boxe
u JlmmMm [37]. [lporpammuoe obecnieuenue ['MC, mo-
CTaBJIIEMOE BMECTE C ITaKETOM aHaJI3a COJHEYHOH pa-
JUalliM, HCIHOJB30BAJIOCH PAIOM HCCIeIoBaTeNei.
Conneunsle mMozenu ['MIC pabotaioT Ha pacTpOBBIX
cnosix mudpoBoit Moaenu penbeda. Oda CONHEUHBIX
anamutuka U3 ESRI ArcGIS, a taxxke n3 MHCTHUTyTa
9KOJIOTHUECKOTo MojenupoBanus Helios agantupyiot
JaHHYIO METOJIUKY B roJryceprueckux pororpadusx.

C npyroii croponsl, 3D-Mo€eb B3aUMOIEHCTBUS
JIECHOTO CBeTa TpeOyeT OmpejieNeHHbIe XapaKTepH-
CTHKH JIepeBa, TaKue Kak BBICOTa, Paanyc U (opMa Ko-
POHBI, OHH SBJISFOTCS )KU3HEHHO BAKHBIMH BXOIHBIMHU
JaHHBIMH 111 Takoi Mojieni. CIIEKTpOMETp TakxkKe Uc-
TIOJIB30BAJICS JUIS OTpeneeHusI KO3QPUIIMeHTa oTpa-
KEHHS W TIPOITyCKAaHHUS JINCTHEB, KOTOPHIE OBLIH TO-
MTOJTHUTEIBHBIMH TPEOOBAHMSIMHI IS 3aITyCKa MOIETH.
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Tak, boxe u npyrue aBTOpHI MOKa3all UHTErpa-
MO pajiapa ¢ HU3KOU BeposTHOCTHIO iepexBaTa (LPI),
JUIAPHOTO METPUYECKOT0 MOAX0Ja U MOl COJIHEU-
HoM paguanuu Ha ocHoBe [ YIC ans modydeHus KapTol
COJIHEUHOH pajinaIuu

[37]. CornacHo ux pesymbratam, MOJEIHU, BKIO-
Yalolye JJIMHY ITyTH B CPOK IIepeaadH, SBISIOTCS 00-
Jiee THOKUMH C TOYKH 3PEHHs] BOCIPOU3BEIEHHS CYO-
CYTOYHBIX M CE30HHBIX KOJeOaHWi. XOTs Takas BapH-
aHTHAs MOJEb XOPOLIO 3apPEKOMEHI0BaNA

ce0s1 Ha MCCIIEAYEMBIX yIacTKaX, OHa IPOJEMOH-
CTpUpPOBAJIa HEKOTOPOE CUCTEMAaTHYECKOE CMELICHHE B
TYCTBIX JIECAX, YTO MPHUBEINIO K CHIKEHHUIO IPOU3BOIH-
TeNBbHOCTU. bojee BBICOKOE pa3pelieHHe JUAApHBIX
JIAaHHBIX TPUBEJIO ObI K HanOoJiee penpe3eHTaTHBHBIM
METpPHKaM CTPYKTYPbl PacTUTEIBHOCTH M MOTJIO Obl
YIIyUIINTh IPOU3BOAUTENIEHOCTD 1aHHON MOAETH.

Xots OomybIlasi YacTh MHTETPALMH MPOUCXOIHIIA
myTeM 00pabOTKN HECKOJIBKHX AaHHBIX B KAYECTBE OT-
JIENIbHBIX BXOJHBIX NAHHBIX, BIIOJHE BO3MOXHO, YTO
cTouT o0benumHNTh Habopwel maHHBEIX BJIC m HIIC,
YTOOBI JIOTIOJMHUTH APYT JApyra. MHOTrHE aBTOpPBI
CMOIJIM 0XapaKTepHU30BaTh MHTEHCHBHOCTH CBETa Ha
pa3HBIX BBICOTAX BIOIb BEPTUKAIBHOIO IPAJUEHTA 10-
nora. KoHeuHO, 3TO TO, 9TO MOKET CAEIaTh OOBIYHBII
METOJl U3MEPEHUs], HO OH MOXET MOTPedoBaTh JI0MOJI-
HHUTEIbHBIX PECYPCOB.

B Hacrosiee BpeMsi KOHIENTYaTIH3UPYyETCs HHU-
nuatuBa noj HazpanueM GlobALS (rnobanpHas 6a3a
noctaBiKOB AaHHbIX BJIC), HanpaBieHHas Ha co3/1a-
HUE CETU BO3MOXHBIX IMOCTABIUMKOB AaHHbIX BJIC
[45]. C mpyroil CTOpPOHBI, €CTh TAK)XXE CTPAHBI, TAKHE
kak [lombmra, KoTopble HE CIIOCOOHEI ceifuac caenaTh
CBOM JIaHHBIC JAWMCTAHIIMOHHOTO 30HAMPOBAaHUS 0O0IIe-
JOCTYITHBIMH ¥ O€CIIIIATHBIMM, €CITH 3TO JIeNIaeTCsl B MC-
CJIEZI0BATENBCKUX LEIAX.

[IpaxkTHdecku Bce UCCIETOBaHHUS aBTOPOB IPOBO-
JWIINCh B YMEPEHHBIX PETHOHAX, TTaBHBIM 00pa3oM B
ceBepHOM moxymapuu (B yactHocTH, B EBpome, Ka-
Haze, CeBepHoil Amepuke). EnuHCTBEHHOE HCCneno-
BaHHE He Ha ceBepe ObIJIO MPOBEJCHO B TPOIHUYECKOM
CcMeIIaHHoM Jecy Bo ®Ppaniry3ckoii ['Buane B FOxHOM
Awmepuke [70]. ABTOpBI JaHHOT'O UCCIIEIOBaHMsI, HAIH-
canHoro B 2017 r., BbICKa3ainu NpPeANnonIokKeHHe O pa3-
JU4YUU TUNOB JecoB. VIMEHHO pa3muuust B YCIOBHSX
MUKPOOKPYKEHHS, BKIIOUasi CBET, TOTEHIMAIbHO BIIU-
SIFOT HA DKOCUCTEMHBIE ITPOLIECCHI JIECOB, €r0 AUHAMUKY
M COCTaB Cpeabl OOUTaHMS.

Kpowme Toro, pan uccinenoBaHuil onupacs Taxke
Ha paJIMaIlOHHBIN MOIYJb IPOTPAMMHOTO KOMILIEKCa
C OTKPBITBIM UCXOIHBIM KOJIOM JUISI aBTOMaTH3HPOBAH-
Horo ['eoHay4HOTO aHaNM3a, KaK, HAPUMEp, ITO MPeI-
CTaBWJIM HEKOTOpPHIE aBTOPHI B CBOEM HCCIEIOBAHUU
2015r. [39].

MHnorue cuctemsl HJIC komMmMmepuecku JOCTYITHBI
JUIS TOKYNKH WU apeHAbl, KPOME TOr0, UMH MOXHO
nerko ynpasiaTe. OfHAKO, U3-3a CBOETO OIPaHUYEH-
HOTO IPOCTPAHCTBEHHOIO OXBaTa 3TOT HMHCTPYMEHT
TpebyeT OOUIMPHOM T0JIEBOH pabOTHI, a TAaK)Ke MHOTO
BPEMEHH M pabodeld CHiIbl A MOKPBITHS IMIMPOKOI
mwiomanu. Tun seca, au3ailH oOpasna, TEXHUIECKUE
XapaKTepUCTHKH CKaHEepa, HACTPOHKH IpuOOpa M mMo-

TOJHBIE YCIIOBHS — BCE ATO MOXKET 3HAYUTEIHHO TPO-
JUTHTBH BpeMsI, HEOOXOAMMOE ISl 3aBEpIICHHS pa3pado-
Tok. Kpome Toro, 00paboTka JaHHBIX TaKXKE TEXHHUYEC-
CKH CJIOXKHA U TpeOyeT JOMOIHUTENEHOTO BpeMeHH! 00-
paboTKH.

CornacHo HeJJaBHEMY HCCIIEIOBAHUIO, IIPOBEICH-
HoMy B 2006 r., tuaap cTan JOCTYyIHEe B MOCIIEIHUE
JECATHIICTHS, KaK 3asBIISIIOT AHAEPCEH U JApyTue yde-
HBIC

[60]. 3arparsr Ha c6Op JAHHBIX COOTBETCTBEHHO
cam3mwuck. [Ipnodperenne muaapa 8 2007 u 2015 ro-
nax coctaBmwio 3,34 u 2,00 nomrapa CILIA 3a rexrap
COOTBETCTBCHHO

[47]. Kpome Toro, camoseT 1t 06paboTKU MaH-
HBIX Oyzmer ctomth npubnmsutensHo 4000 nomtapoB
CIA/4. Takum 00pa30oM, IICHBI HA CTUHUITY TLTOIIAH
HU3KH, €CJIM IIPH 3TOM UMEETCss MHOTO TUIOLIafen A
TIOKPBITHSL, HO, €CJIM YYaCTKH HEOOJIbIINE U M30JIUPO-
BaHHBIC, 3aTPAThl MOTYT OBITh HAMHOTO BhIIIE [36].

Takum o00pazoM, Ha OCHOBE MpOJEIaHHOW pa-
0OTBI, MOJKHO CHETAThH CICAYIOIINE BBIBOIBIL:

[l dTo KacaeTcs THIA JaATIUKOB, TO aKTUBHAS 00-
JIacTh, B YACTHOCTH JIa3epHas TEXHOIIOTHUS, HETIOCPE-
CTBCHHO BJIMSCT Ha BEIOOD TIPHU aHAIIN3E YCIIOBHIA OCBe-
IICHUS IO ITOJIOTOM JIeca WM BHYTPH HETO;

[/ HU OJMH HaOOP JAHHBIX, IOJYYEHHBIX OT Mac-
CHBHOTO JaT4yHKa, BBIBOJAAILIETO IPOCTPAHCTBEHHOE
COJIHEYHOE M3JIy4eHHUE, He ObLI UCIIOJIb30BaH B PElCH-
3UpyeMbIe HCCIIeI0BAHNY,

[l ucmonbp3oBaHHE OECIWIIOTHBIX JIETATEIbHBIX
amnmaparoB Ui OyIOYIINX HCCIeJOBaHUIN TaKkKe SBIIS-
€TCSI MHTEPECHOM INepCIeKTUBOH, TaKk Kak JaeT THO-
KOCTh B IUTIaHE HMOKPBITHS, U MOXXET YCTPAHHUTH IIPO-
6ensl kak ¢ moMomeio BJIC, Tak 1 ¢ momompio HJIC;

[l TIOMHMO BBICOKOTO IPOCTPaHCTBEHHOTO pas3-
peurenust 3D, ciocOOHOCTh GOPTOBOTO JTa3€PHOTO CKa-
Hepa MPOHUKATh CKBO3b KYIIOJI TaKXXe SBISIOTCA Ipe-
HUMYIIECTBOM, TaK KaK IPH 3TOM YUUTBIBAeTCA JieCHAs
MOBEPXHOCTh. DTO MCCIEIOBAHUE HCIOIB3YeTCs MPH
JIa3€pHOM CKaHUPOBAHMU M JUIS pacueTa WHIeKca Ipo-
HUKHOBEHHS Jla3epa;

[1  Takoi MHIEKC CIIOCOOEH MPOAEMOHCTPHPO-
BaTh Pa3IMYHYIO IPOU3BOUTEIHHOCT U TOYHOCTH B
3aBHCHUMOCTH OT THIIA JIeCa;

[l TEeXHOJIOTHS INAAp CTAHOBUTCS BCE MEHEE JI0-
poroii, 1 Bce OOJbIIee KOJTHYSCTBO CTPAH OTKpPHIBAET
cBoH 0a3bl TAaHHBIX JJIS MyOIMYHOTO IOCTYIIA, pa3iIHd-
HBIE CyOBEKTHI HOOMIPSFOTCS K IPHHATUIO MHUIIUATHBEI
pacIIUpUTH CBOM HCCIIEI0BATENbCKHUE YCHIUS i 00-
Jiee HayYHO 0O0CHOBaHHOTO MOHUTOpPHHTA M YIpaBJje-
HHUE HAIllUMU pecypcaMu.

3akii0yeHue

B Hay4HOU cTaThe OBUIM TPEJCTABICHBI pa3-
JIUYHBIC BApUAHTHI IPUMCHECHHS aBTOPaMHU COBPEMEH-
HBIX TEXHOJIOTUH JUCTAaHIIHOHHOTO 30HIUPOBaHUS TIPU
MIOCTpOeHUH cBoux Mojenei. [IpoananmusupoBaB pa-
00Tl MHOTMX aBTOPOB, B YAaCTHOCTH HCCIICJOBaHHUE
Kobasmmm, cnenannoe B 2012 1. [49], MOXHO NPHIATH K
BBIBOJlY, 4YTO 00paboTKa jecHoro mnosora B 3D-dop-
MaTe MOXeT 00eCHeunTh MPOCTPAHCTBEHHOE pacIpe-
JIeNICHHe CBeTa TOJIeCKa B JIECHON ITOACTHIIKE WU
BJ/10JIb BEPTUKAJIBHOTO YKJIOHA IPEBOCTOSI. XOTS TaKOMH
moaxoJ1 TpeOyeT OoJIbIle BpeMEHH I BRIYUCICHUH 1
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0oJbIIe CTPYKTYPHBIX IEPEMEHHBIX, 3€Ch MOXHO T10-
JIy9HuTh OoJiee Halle)KHBIE SHEPTETHUCCKIE U YTIIEPO/I-
HBIE TIOTOKH.

Bonee Toro, mpeumyiectso ucnonb3oanus BJIC
unu HJIC 3akmrodaeTcst B TOM, YTO OHU HE TOABEp-
JKEHBI BO3JICHCTBHIO CBETA, 110 CPABHEHUIO C IoJycde-
pudeckumu portorpadusmu. MIHTErpamms 3THX cucteM
MorJia Obl CTaTb HOBBIM BUTKOM B Pa3BUTHHU UCCIIEO-
BaHUH B JaHHOM HAIPaBIICHUH, TaK KaK 3TO MOXKET
obecreunTh O0Jee BEICOKYIO CTEIIEHh TOYHOCTH TOTY-
YEHHBIX JTAaHHBIX. TeM He MeHee, aJTOPUTM IS CIIHS-
HUS IByX HA0OPOB JaHHBIX elle He 10 KOHIIa CTaHJap-
TU3HPOBaH, CIEIOBATEIBHO, OH HYXIAeTCs B ICTANb-
HOM U3yUYCHHH.

C napyroil cTOpOHBI, MPOrpaMMHBIE IAaKEThl COJI-
HEYHOH pagualui MOTyT 00ecreunTh OBICTPBIE U KO-
HOMHYECKH 3()(EKTHBHBIE OLIEHKH COJIHEYHOH paana-
UM B CyOKOMIIOHCHTHOM MaciiTtade (Hampumep, ape-
Bocron <10 ra). Hmskas dactoTa OHHMOOK
(mpubnusuTensHO 2%) TOBOPUT O TOM, YTO CMOZEIH-
pOBaHHBIC JaHHBIE MOTYT OBITH UCIIOJNE30BAaHBI B MUK-
POMETEOPOIIOTHH C BBICOKOH CTENEeHBI0 ToyHOCTH. Of1-
HaKO BHIOOp MPOTPaMMHOTO OOECTeUeHHS UMEeT pe-
mraromiee  3Ha4eHHe, OCOOCHHO Tmpu pabore cC
OonpmMu MacmrabaMu. bone, B 4acTHOCTH, Ha psay
C JPYTMMH HCCJIEIOBATENIMU MPOTECTHPOBAT IIPO-
rpammy ArcGIS u ee conHeuHBIH aHaIN3 Ha pacCTPOBBIX
CJIOSIX pa3MepoM A0 4 MIJUIMOHOB A4Y€eK, OJHAKO ycIie-
XOB B uccienoBaHusx He Obuto. Kpome toro, psa uc-
CIIEZIOBaHUM omupancs Takke Ha pajuallMOHHBIA MoO-
Iy7b TIPOTPaMMHOTO KOMILIEKCAa ¢ OTKPBITBIM HCXOJ-
HBIM KOJOM JJIsi aBTOMATH3HPOBAHHOTO T'€OHAYTHOTO
aHam3a.

Ha npoTsbkeHNN HECKOBKUX IECATHICTHH UCCTIe-
JIOBATEIIM W yYCHBIE pa3padaThIBald MHOXKECTBO ITOJI-
XOJIOB, YTOOBI CIIEJIaTh U3MEPEHUS CONIHEUHOW pajma-
IIUHM CKaK MOKHO TOuHee. B coBpeMeHHOM Mupe, Tam,
r7le TeXHOJOTHsS AUCTAaHIIMOHHOTO 30HIMPOBaHMA pa-
0oTaeT ¢ HOBBIMU JaTYUKAMH U MIaTGopMaMu, MOJIe-
JIUPOBAHUE COJHEYHOTO M3JyY€HHs BBIXOJWUT Ha HO-
BBbIIl YPOBEHb.
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