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ADVANCED HYDROGEN STORAGE:
GRAPHENE AND C2B4H6 STRUCTURES MODELED VIA DFT

Abstract. Hydrogen storage is a critical component for the advancement of clean energy technologies. Recent
progress in computational methods and material science has highlighted graphene and carbon-boron hydrides,
such as C2B4H6, as promising alternatives to conventional storage systems. This study employs Density Functional
Theory (DFT) to model and analyze the potential of these materials for hydrogen storage. The unique properties of
carbon and the exceptional characteristics of graphene, such as high electrical and thermal conductivity, tensile
strength, and elasticity, make it a standout candidate. Boron-doped graphene (B-graphene) is specifically investi-
gated for its enhanced hydrogen adsorption capabilities. Key challenges addressed include the computational com-
plexity of large systems, the accuracy of DFT methods, and the selection of appropriate parameters. The study finds
that B-graphene can adsorb up to six hydrogen molecules with suitable adsorption energy for ambient condition
recycling. Through DFT simulations, various configurations and the impact of structural modifications on hydrogen
storage capacities are explored, providing insights into optimizing graphene-based materials for energy applica-
tions. The results demonstrate the potential of B-graphene and C2B4H6 structures in advancing hydrogen storage
technologies, with implications for future research and practical applications in the clean energy sector.

Keywords: hydrogen storage, Density Functional Theory (DFT), Graphene, Materials Studio software, Boron-

doping.

1. Introduction

Due to the increasing progress in the field of
hydrogen storage [1, p. 2648-2653] and computa-
tional methods, graphene and carbonar structures
[2, p. 4955-4962] such as C2B4H6 are suitable al-
ternatives for conventional hydrogen storage sys-
tems shortly. In these structures, the DFT density
functional theory method is used for modeling,
and it is necessary to check its physical equations
[3, p. 2032-2037]. In this section, we examine the
structures and equations governing the problem.
Carbon is one of the amazing elements of nature
that has many uses in human life. Chemically, car-
bon is exactly in the middle of the periodic table,
and in terms of electronegativity, it can be

considered the middle between metals and non-
metals. This atom and some of its relatives have
the ability to form four covalent bonds. Another
unique property of carbon is that its atoms can be
bonded together at arbitrary lengths [4, p. 23723~
23730], which is unmatched among other ele-
ments. Mixing carbon with metals in a very small
amount also shows interesting properties, for ex-
ample, steel, which is one of the most important
engineering alloys, is obtained from the dissolu-
tion of about two percent of carbon in iron; Differ-
ent types of steel can be obtained by changing the
percentage of carbon (by only a few hundred per-
cent). A carbon atom has six electrons with an or-
bital arrangement of 1s2 2s2 2p2, which has four
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electrons in valence levels [4, p. 23723-23730; 5].
Therefore, a carbon atom has the ability to estab-
lish four bonds with other atoms. When the energy
difference between the two atomic orbitals is small
compared to the bonding energy, as is the case
with the 2s and 2p atomic orbitals in carbon, hy-
brid orbitals form [6, p. 1106-1112], these hybrid
orbitals play an important role in the bonding of
carbon atoms, and make us achieve different car-
bon structures. Therefore, a carbon atom has the

1s 2S

ability to establish four bonds with other atoms.
You can see carbon orbitals in figure 1. When the
energy difference between two atomic orbitals is
small compared to the bond energy, as is the case
with the 2s and 2p atomic orbitals in carbon, hy-
brid orbitals are formed. These hybrid orbitals play
an important role in the bonding of carbon atoms
and lead to various carbon structures [7, p. 6177-
6185].

2p

Fig. 1. Carbon atomic orbitals [3, p. 2032-2037]

Graphene is a flat and single-layer material
made of carbon atoms. These atoms are connected
in a two-dimensional and honeycomb network.
Graphene has a thickness of one atom and there-
fore is known as the thinnest material in the world
[8, p. 1741-1752]. Graphene consists of graphite
sheets. If we consider graphite as a notebook of
parallel sheets, each sheet is called graphene. In a
graphene sheet, each carbon atom is covalently
bonded to three other carbon atoms. These links
are placed in the same plane and the angles be-
tween them are equal to 120 degrees. In this case,
the carbon atoms are placed in a position that cre-
ates a grid of regular hexagons. The carbon-carbon

bond length in graphene is about 0.142 nm. Gra-
phene has unique properties that make it a very
valuable material [9, p. 337-344]. Graphene is an
excellent electrical conductor. Its electrical con-
ductivity is 100 times higher than copper and it is
an excellent thermal conductor. Its thermal con-
ductivity is 2000 times higher than that of alumi-
num. Graphene is one of the hardest materials in
the world and its tensile strength is 200 times
higher than steel [10, p. 5547-5554]. It is very light
and its density is only 2200 kg/m3. Also, graphene
has a very high elasticity coefficient. This means it
can take a lot of pressure without breaking.

Fig. 2. Graphene hexagonal structure

2. Problem statement and Challenges

The DFT method is a computational method for
calculating the structure and properties of materi-
als, which is based on the theory of the density
function [8, p. 1741-1752]. This method can be
used to calculate hydrogen storage properties in B-
doped graphene with hole decorations [11; 12, p.

235-452; 13, p. 11-18; 14, p. 320]. The main chal-
lenges of doing this with the DFT method are:

«  System size: DFT calculations can be very
time-consuming, especially for large systems. In
this work, the studied system consists of a gra-
phene sheet with hole atoms. This system is
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relatively small, but it can still take some time to
compute.

e Accuracy of the method: The DFT method
is an accurate method for calculating the structure
and properties of materials, but it still has some
limitations. For example, the DFT method cannot
fully account for quantum effects.

»  Selection of method parameters: The DFT
method has several parameters that must be se-
lected specifically for each system. Choosing inap-
propriate parameters can lead to inaccurate re-
sults.

e Inthis work, the researchers used the DFT
method to calculate the hydrogen storage proper-
ties of B-doped graphene with hole decorations.
They used a system with hole atoms and used DFT
method parameters suitable for graphene and bo-
ron. They found that the system can adsorb 6 hy-
drogen molecules with adsorption energy suitable
for recycling under ambient conditions.

Despite the mentioned challenges, the DFT
method is a powerful tool for studying hydrogen
storage properties in B-doped graphene with hole

2s -+

decorations. This method can be used to predict
the properties of this material and guide research
in the field of hydrogen storage.

3. Proposed Methodology

Carbon has three hybrid states with symbols sp,
sp2, sp3. In the sp state, the 2s orbital is hybridized
with one of the 2p orbitals, and in fact, each sp or-
bital is a linear combination of the two wave func-
tions of the 2s and 2p orbitals [15, p. 41310-41319]:

Ispa) = 5 (125) + 122:)), (1)
Ispy) = 75 (125) - 121:), @)

According to figure 3, for each hybrid, there will
be two sp orbital states. In the sp2 state, 2s orbitals
are hybridized with two 2p orbitals, and three or-
bitals are formed according to figure 3 with an an-
gle of 120 degrees. The wave function of this hy-
brid mode is as follows [15, p. 41310-41319]:

Isp2) = +=12.) - =12py), (3)

1 1 1
|Sp13) = +E|25)+E|2pi)+ﬁ|2py>, “4)

Isp2) = =% 120 = Z12p) + = [2m), 9

+ (WD - @

— SPa

+ @) o<

— SPp

Fig. 3. Sp orbital states

sp2 orbital

2 orbital

P sp? orbital

sp? orbital

Fig. 4. Sp2 hybrid orbital state

Graphene is a flat and single-layer material
made of carbon atoms. These atoms are connected
in a two-dimensional and honeycomb network.
Graphene has a thickness of one atom and there-
fore is known as the thinnest material in the world.
Graphene consists of graphite sheets. If we

consider graphite as a notebook of parallel sheets,
each sheet is called graphene. In a graphene sheet,
each carbon atom is covalently bonded to three
other carbon atoms. These links are placed in the
same plane and the angles between them are equal
to 120 degrees. In this case, the carbon atoms are
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placed in a position that creates a grid of regular
hexagons. The carbon-carbon bond length in gra-
phene is about 0.142 nm. Graphene has unique
properties that make it a very valuable material.
Graphene is an excellent electrical conductor. Its
electrical conductivity is 100 times higher than
copper and it is an excellent thermal conductor. Its
thermal conductivity is 2000 times higher than
that of aluminum. Graphene is one of the hardest
materials in the world and its tensile strength is
200 times higher than steel. It is very light and its
density is only 2200 kg/m3. Also, graphene has a
very high elasticity coefficient. This means it can
take a lot of pressure without breaking.

Graphene is a very promising material that has
the potential to change many industries. With the
development and commercialization of graphene
production technologies, it is expected that this is
the material where these atoms are connected in a
two-dimensional and honeycomb network, and
this is the structure that all graphene materials fol-
low in other dimensions. In fact, graphene is a
term that refers to single layers of graphite. If we
consider graphite as a book of parallel sheets, each
sheet is called graphene. In a graphene sheet, each
carbon atom has ¢ bonds with three other carbon
atoms. These three links are placed in one plane
and the angles between them are equal to 120 de-
grees. In this case, the carbon atoms are placed in
a position that creates a network of regular hexa-
gons. Of course, this is the most ideal state
of a graphene sheet. Also, each carbon atom has a
free bond out of the plane. The carbon-carbon
bond length in graphene is about 0.142 nm
[9, p. 337-344].

Graphene monolayer acts as the underlying
structure for carbon nanostructures. When these
layers are overlapped, a three-dimensional assem-
bly of graphite is formed, and the interaction be-
tween these layers takes place in the form of van
der Waals with an approximate distance of 0.335
nm. If a single layer of graphene is wrapped around
an axis, a one-dimensional carbon nanotube is
formed, and if it is wrapped into a sphere, a zero-
dimensional fullerene is formed. Graphene layers
with a number of 5 to 10 layers are called thin layer
graphene and layers with a number of 20 to 30 lay-
ers are called multilayer graphene. Pure monolayer
graphene is characterized by quasi-metallic prop-
erties [16, p. 114-124]. There are two types of
bonds in graphene. One is the o-type bond that ex-
ists between carbon atoms in the graphene plane
and is caused by the sp2 hybridization between s,

py, and px orbitals and is a covalent bond, so it is
very strong and the stability of the graphene struc-
ture is also This is the reason. Another bond is the
m-type bond, which occurs between orbitals per-
pendicular to the plane, i.e., pz, and is of van der
Waals type.

4. Results and discussions

Using the DFT modeling method, we simulated
the structure of graphene and C2B4H6. Now we
will examine the results obtained by changing the
structure and selected materials. Various phenom-
ena occur in these structures, and it is necessary to
investigate their physical processes. In this sec-
tion, we examine the optical phenomena of the
problem.

Two structures of zigzag graphene molecules,
one of whose boundary carbon atoms is limited by
hydrogen and has an sp2 orbital structure, and the
other, in addition to the boundary carbon atoms,
other carbon atoms are bonded with hydrogen in
the form of chair arms and They are with sp3 or-
bital structure, in addition, the structure of
C2B4H6 and its larger molecules have been inves-
tigated with Gossin 09 software by DFT method
with B3LYP/6-31G basis. Graphene molecule with
zigzag edge arrangement can be investigated by
hydrogenating its boundary edges and also its free
carbon bonds in the form of two types 1 and 2.
Then, the graphene molecule has been simulated
in two circular and right-angled arrangements.
Both arrangements have zigzag edges. First, the
simple graphene molecule without non-carbon
bonds and then the hydrogenated graphene mole-
cule, in which the free carbon bond is filled with
hydrogen atoms, were designed and calculated us-
ing the B3LYP-based DFT method. 3-21G has been
structurally calculated and investigated. In the fol-
lowing, the graphene molecule in four structures
with different number of carbon and hydrogen at-
oms, whose zigzag edges are filled with hydrogen,
is simulated and calculated based on B3LYP/6-
311G by DFT method. has been placed and various
quantities have been investigated for all four
structures. In the last part, by removing carbon at-
oms, structures have been obtained which have
been simulated by DFT method based on B3LYP/6-
31G and compared with structures without defects.
The calculations were done at a temperature of
298/150 degrees Kelvin and a pressure of one at-
mosphere, and the graphs were drawn with Matlab
and Gauss Sum software.
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4.1 Investigating the properties of zigzag
graphene molecular structure

In this section, the graphene molecule with a
different number of carbon rings is simulated in
different ways with Gossin 09 software by DFT cal-
culation method with B3LYP/6-31G average basis
and structurally calculated and investigated. is
placed Since we get a more stable material by hy-
drogenating graphene, and in addition, to improve
the efficiency of graphene, its band gap must be
modified, hydrogenation is one of the ways to cre-
ate a band gap in graphene, this section examines
the structure of the graphene molecule, which is

e 3

hydrogenated edge zigzag with sp2 orbital struc-
ture and hydrogenated chair zigzag with sp3 or-
bital structure. Graphene molecules with zigzag
edge arrangement can be investigated by hydro-
genating their boundary edges and also their free
carbon bonds in the form of two types 1 and 2.

Figure 5 shows the 4-ring, 8-ring, and 12-ring
structures of the zigzag graphene molecule, whose
border carbons are bonded with hydrogen. Dark
spheres, atoms of Carbon, and bright spheres are
hydrogen atoms and the lines show the bonds be-
tween them. In this figure, the orange lines mark
the zigzag bond at the edge of the molecule.

4

Fig. 5. zigzag graphene structure with the hydrogenated edge (a) 4-ring (b) 8-ring (c) 12-ring

With further calculations in the same way and
with the previous basis for 4, 8, and 12 ring struc-
tures at 298/150 K, the sum of electron energy and
zero-point energy (ground state electron energy at
zero K) was checked, which shows the more the

hydrogenated edge graphene molecule has a wider
structure, due to which it has more electrons, the
values obtained for the sum of electron energy and
zero-point energy increase. The results are shown
in table 1.

Table 1

Modeling calculations of graphene structures

The number of | Electron a dipole . Total electron energy
. energy formation energy .
rings moment (Hartree per particle)
4 49 0 -515.63 -755.42
8 83 0.0007 -1575.26 -1274.93
12 116 0.0018 -1275.51 -1575.10

In the continuation of the calculations, the en-
ergy level of the highest occupied orbital (HOMO)
and the energy level of the lowest occupied orbital
(LUMO) were checked for each of the structures
with different number of rings, according to the
growing trend of the structures, the HOMO energy
level descending and the LUMO energy level takes
an upward trend. As far as the amount of band gap
which is obtained from the difference of HOMO
and LUMO energy levels, is reduced by adding ben-
zene rings to the structure. As shown in table 2, the

size of the band gap in the 4-ring structure is
0.1420 electron volts, in the 8-ring structure it is
0.0800 electron volts, and in the 12-ring structure,
it is 0.0598 electron volts. By reducing this
amount, the difference in the size of the band gap
between the 4 and 8-ring structure is greater than
the similar difference between the 8- and 12-ring
structure. Therefore, with the expansion of the
structures, the difference in the size of the band
gap decreases.
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Fig. 6. 4-ring molecule of the first type: (a) HOMO level, (b) LUMO level, and (c) orbital spectrum

+

Fig. 8. 12-ring molecule of the first type: (a) HOMO level and (b) LUMO level

In figures 7 to 8, (a) HOMO level and (b) LUMO
level are shown with colored shells, which are red,
a positive charge density, and shells. The green
color shows the negative charge density, which
shows the symmetry between the shells in all the
images. In figure 7 (c), we see some selections of
the spectrum of molecular orbitals, which shows
the yellow levels of the LUMO and HOMO levels in
terms of electron volts. As indicated, the 53rd or-
bital shows the HOMO level, which is a filled or-
bital, and the 54th orbital, which is an empty or-
bital, shows the LUMO level.

Another issue that was discussed is the calcula-
tion of vibrational frequencies according to the in-
tensity of infrared rays (IR). In this study, the first
and highest vibration frequencies were considered

using the previous method and basis, and the ob-
tained results are listed in table 1. What can be
seen in the different structures of this type of gra-
phene molecule, different vibration frequencies
were obtained in such a way that as the molecule
gets bigger, the first vibration occurs at a lower fre-
quency and the frequency of the highest vibration
is increasing. Since we see the first vibration for
the 4-ring structure at the frequency of 102.73 cm
and for the 12-ring structure at the frequency of
38.60 cm, and with the expansion of the structure,
the first vibration occurs at a lower frequency and
the difference of this frequency in the structure of
4 and 8 rings is more than the difference of fre-
quency between the structure of 8 and 12 rings.
Also, for the 4-ring structure at the frequency of
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883.38 cm and the 12-ring structure at the fre-
quency of 3218.33 cm, we see the highest vibration
and with the expansion of the structure at a higher
frequency, the highest vibration occurs and the
difference of this frequency in the 4- and 8-ring
structure is more than the frequency difference be-
tween the 8- and 12-ring structure. In addition, as
the structure of the graphene molecule becomes
larger, the frequency interval between the first and
the highest vibration becomes larger.

Figure 9 shows the 4-ring and 12-ring structure
of the zigzag graphene molecule, where the border
carbons and surface carbons are bonded with hy-
drogen. The dark spheres are atoms. Carbons and
bright spheres are hydrogen atoms and the lines
show the bonds between them. As shown in the
figure, in the chair view, the hydrogen atoms are
attached to the carbon atoms halfway from the top
and bottom with an almost right angle.

Fig. 9. Structure of hydrogenated zigzag chair graphene molecule (a) 4-ring and (b) 12-ring

Next, the HOMO energy level and LUMO energy
level for 4- and 12-ring structures were investi-
gated, and according to the increase in the volume
of the structures, both the HOMO and LUMO en-
ergy levels decreased. The bandgap size is reduced
by adding benzene rings. As shown in the experi-
ment results, the band gap size in the 4-ring struc-
ture is 0.3355 electron volts and in the 12-ring

64 - 0.09577
63 —— 0.09296 =
62— |- 0.07776
o oo
60 —E— -0.25899
59 —1_— -0.29568

structure, it is 0.2939 electron volts. As shown, the
size of the band gap in the 4-ring structure of the
second-type molecule is greater than the size of
the band gap in the similar structure of the first-
type molecule, and this is also true for the 12-ring
structures. In general, the larger the tape gaff, the
more controllable the material is.

4

Fig. 11. 12-ring molecule of the second type (a) HOMO level and (b) LUMO level
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In figure 11, (a) HOMO level and (b) LUMO level
are shown with colored shells, which are red, with
positive charge density and shells the green color
shows the negative charge density and the sym-
metry between the shells is visible in each image.

According to the mentioned calculation
method and basis, the behavior of vibration fre-
quencies under the intensity of infrared rays was
investigated and compared, and for both struc-
tures of the second type of molecules, the fre-
quency of their first vibration is close to each
other, as well as the frequency of the highest vibra-
tion for these two structures, a value with a small
difference was obtained. Of course, by comparing
the values obtained for the same structures of

molecules of the first type and the second type, we
find that when the free bonds of the graphene mol-
ecule are filled, the first vibration occurs at a
higher frequency, and on the other hand, the more
free bonds in the If there is a graphene molecule,
we see the highest vibration at a higher frequency.
As recorded in table 2, the 12-ring structure of the
hydrogenated edge graphene molecule will wit-
ness its highest vibration at a higher frequency
than the rest of the structures mentioned in the ta-
ble. Because it has more free bonds than other
structures. Also, with the size of the structure of
the second type graphene molecule, the frequency
range between the first and the highest vibration
does not differ much.

Table 2
Calculated data of C2B4H6
The num- HOMO LUMO The size of tape fr_eque.ncy . Frequency Highest
. The first vibration . .
ber of rings (e-volt) (e-volt) gaffe (e-volt) . vibration
(per centimeter)
4 -0.1996 -0.0598 0.1369 69.2 34.93
8 -0.1485 -0.0877 0.07 25.5 79.37
12 -0.1635 -0.11 0.062 58.6 38.38

5. Conclusions and Future Works

We have performed first-principles electronic
structure calculations to study the hydrogen stor-
age properties of hole-decorated graphene. A sta-
ble and uniform decoration of the single-hole
atom on graphene can be obtained by doping B
substituents. We find stable geometrical configu-
rations of H2 molecules adsorbed on the hole-dec-
orated graphene sheet. The modified system can
adsorb 6H2 molecules with adsorption energy from
-0.529 to -0.655 eV/H2, which meets the ideal ad-
sorption energy range for H2 molecules to recycle
at near ambient conditions. Electronic structure
calculation and analysis show that the hole atom
interacts with H2 molecules and graphene through
charge transfer. The hole atom becomes a bridge
that connects H2 molecules and graphene and im-
proves the adsorption capacity of the graphene
sheet for hydrogen storage. Therefore, the modi-
fied system shows outstanding potential to be-
come one of the suitable candidate materials for
hydrogen storage. As a suggestion, wider graphene
structures can be designed and processed with
more precise bases. Also, by creating different hal-
ides, he achieved more stable and effective struc-
tures in different fields of science and technology.
In addition, making medicinal compounds from
graphene structures has made significant progress
in medical physics and reduced the side effects
caused by drug consumption. Also, by applying

defects to graphene structures and replacing other
atoms or molecules, he obtained new compounds
and increased the efficiency of graphene struc-
tures.
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TEXHUYECKHUE HAVKH

I'VPEHKO Anekcanap BanepbeBuu
IJIaBHbIN TEXHOJIOT, OCHOBATe/ b,
00O «Ilonmumep-tor», Poccus, r. Akcaii

IMPUMEHEHUME KOMITIO3UTHBIX MATEPUAJIOB B KOHCTPYKIIN
COBPEMEHHDBIX BECITMJIOTHBIX JIETATEJIbHBIX AIIITAPATOB

AnHomauusa. Cmames paccmampusaem npumeHeHue KOMNO3UmHbIx Mamepuaios 8 KOHCMpPYKYUU cO8pemMeH-
HbIX Oecnu10mHbIX JlemamenvHbix annapamos (BITIA), noduepkugds ux ponb 8 yayduleHuu KOHCMPYKMUGHbLX,
IKCNIYAMAyUOHHbIX U 60€8biX Xapakmepucmuxk smux annapamos. Paboma oxeamoiéaem wupoKuii cnekmp noju-
MEPHbIX KOMNO3UYUOHHBIX MAMEPUAN08, MAKUX KAK Y2Aenaacmuk u Cmekaonaiacmuk, Komopsie 61az200aps c60um
VYHUKAIbHBIM C80LICMBAM — HU3KOMY K03(duyueHmy mennoeozo pacuupeHus, 8blcoKoli yoeabHoli NpouHOCMU U
Hecmkocmu, a maxxce paduonpo3payHocmu — Haxooam ece 6oJiee WUPOKOe NPUMeEHEHUE 8 ABUAYUOHHOL npo-
MbIULIEHHOCIMU. AHATU3UPYEMCS 8AUSHUE IMUX MAMepPudnos Ha KoHcmpykyuio BIUTA, exnwouas pamst, 1onacmu
u rozensu, ¢ 0co0bIM BHUMAHUEM K UHHOBAYUOHHBIM MEXHOI02UAM NPOU3B0OCmad, makum Kaxk 3D-neuams u
UChob306anue npenpezos. Peaynvmamot ucciedosanus noduepkusarwm sHauumesibHoe ygeauueHue appexmus-
Hocmu BITIA 3a cuem uchonb308aHust KOMNO3umos, umo 0endaem ux He3aMeHUMBbIMU 8 COBPEMEHHBIX AIPOKOCMU-
yeckux KOHCMpPYKYUsIX.

Kntoueewle cnoea: KOMNO3umHsle mMamepuaiol, becnusiomHsle JiemameJibHble annapamel, 6€CHLU'IOH’1HMKM,

BIIA.

BBegenmne

B nepBoii nosnoBuHe XX Beka Havajaach paspa-
60TKa 6eCIMIOTHBIX JIeTaTeJbHBIX aIlllapaToB
(BIUTA) cHauana Ajs1 BOEHHBIX HYX[, a 3aTeM U
U1 TipuMeHeHnsT Gu3ndecKuMy auiiaMu. JTH arl-
rmapaThl BBITIOJHSUIM TaKMe BOEHHble (GYHKINHU,
Kak yaapHble U pa3BeJblBaTe/bHble ONepaluy, a
Takke MCIOMb30BaMNUCh Kak Leau AJisl TPEHUPO-
BOK. B cpaBHeHUM ¢ MaHEBPEHHOV MUJIOTUPYEMO
aBuanueii, BITIA nipeacrasisiii co6oit 60ee 6e3-
OTIACHBIN ¥ SKOHOMMUYHbBI BapUaHT, 0becreunBast
BBICOKYIO MOOVITBHOCTD 6€3 pycKa JJIsT SKU3HU TN -
JIOTOB. DTO MO3BOJMUJIO 3HAUUTENIbHO YMEHBIIUTD
KOHCTPYKTMBHBIE OTPaHMUYEHUS U COKPATUTh BeC
armnaparoB, MOBbIIAsT UX 3(PEGEKTUBHOCTh KaK B

060POHUTENbHBIX, TAK M B HACTYMAaTEeIbHBIX OIle-
pauusx.

TexXHOOTUYECKMIT TPOrpecc CIoco6CTBOBA
HIMpOKOMY pacrnpocTpaHeHuio BITJIA B rpaskgaH-
CKUX OTPaCisX, TIe UX CTaayu IIPUMEHSTb IJIs MO-
HUTOPUHTA ¥ KOHTPOJISI ITPOU3BOICTBEHHBIX 06B-
€KTOB, CTPOMTEJIbHBIX IIOIAI0K, HedTe- U ra3o-
MPOBOJOB, a TAKXKe JIS1 HAYYHBIX UCC/IeSOBaHUN U
IIOCTaBKY I'Py30B. Pa3BuTye MpoOn3BOACTBA Oecry-
JIOTHBIX JieTaTeJbHbIX anmapatoB (BJIA) criocob-
CTBYeT YKpeIUIeHUIO0 aBUaCTPOUTENIbHOV OTPaCIN.
Ha pucynke 1 6yget mpencTaBieH MPOTHO3 pa3B-
TUSI pbIHKA GECTIMIOTHBIX aBMAIIMOHHBIX CUCTEM B
Poccumn.
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Puc. 1. IIpozHo3 pa3zeumus pelHKA 6eCRUNOMHBIX ABUAYUOHHBIX CUCTEM, N0 OAHHBIM HAYUOHANBHOLI
mexHoJI02u1ecKoll uHuUyuamuest u Accoyuayuu «Asponexkcm» [1]

CrnepgyeT TakKe OTMETUTb, UTO B HACTOSIIee
BpeMsI B CTpaHe yxe CJI0XWIach MPOMBbILITIEHHAS
6a3a, BKJIIOYAIONIAsT TPOU3BOICTBO ONMTUKMU, MUK-
PO3NEKTPOHUKY, PAAMOCUCTEM, a TAKKe BbICOKO-
MPOYHBIX MOJAMMEPHBIX BOJOKHUCTBIX KOMIIO3M-
IMOHHbIX MaTepuanoB (I[IBKM). IIpumeHeHMe
CTEKJIOBOJIOKOH U YTJI€BOJIOKOH B KOHCTPYKLIUSIX
BJIA 103BOJISIET 3HAUUTENbHO COKPAaTUTh UX
Maccy, YMEHBUIUTb KOJMYECTBO KOMIIOHEHTOB,
MOBBICUTh SKOHOMMUYECKYI0 3Gh(PeKTUBHOCTL B
TPaXIAHCKOM aBMaluM M YIYyYIIUTh GOeBble Xa-
PaKTepPUCTUKYM BOEHHBIX JIeTaTebHBIX allllapaToB.

B MMpOBOI1 aBMaCTPOUTENBHOI IPOMBIILIEH-
HOCTU OKoio 20% TpOu3BOACTBEHHBIX MOIIHO-
CTell 3aHSITO MOATOTOBKOM K MPOMU3BOACTBY: pas-
pPabOTKOI MTPOEKTOB ¥ M3TOTOBJIEHVEM OCHACTKM.
B yacTHOCTHM, O/151 U3TOTOBJIEHMS JeTaneil KopIy-
coB BJIA 1 cooTBeTCTBYOUIMX ITpecc-hopM Ipe -
nouteHue otmaércs [IBKM c pasHoobpasHbIMM
apMUPYIOIIMMM BOJIOKHAMU U CMOJIAMM, TaKUMU
Kak mnoausdupHbie, SMOKCUIHbIE, (EHOJbHbIE,
nojauaMuiHble, CUJIMKOHOBbIE, MeJaMMUHOBbIE.
Takoii mog6op MaTepuanoB MO3BOSIET TOOUTHCS
’KeJlaeMbIX MeXaHUYeCKUX, SJIeKTPUUECKUX U Tell-
JIOBBIX CBOVICTB KOMIIO3UTOB.

JocTuskeHre TeXHOJIOTMYECKOT0 MPOphIBA B
aToi chepe TpebyeT BHEAPEHMS MHHOBAIIMOHHBIX
pellieHUI, BKIIOUAs CO34aHMe MPAKTUUHBIX MOJie-
Jieii, B TO BpeMs Kak pa3paboTKa MaealbHbIX MO-
Jeneli orpaHNMYeHa CyIeCTBYIOIIMMU TEXHOJIOT -
YeCKMMMU BO3MOXKHOCTSIMU [2].

B cBow ouepelb MMEHHO KOMIIO3UIIMOHHbBIE
MaTepuaabl IPUBJIEKAIOT BHUMaHME TeM, UTO UX
CBOJCTBA MOXHO TOYHO HAaCTpauMBaTh, BbIOMpas
KOMIIOHEHTbI COIJIACHO HYKHBIM TpeGOBaHMSIM.
JTO [elaeT UX He3aMeHMMBIMU B BBICOKOTEXHO-
JIOTUYHBIX OTpac/issx. OCHOBHBIE ITOTPEOUTENN TTO-
JIMMEPHBIX KOMIO3ULMOHHBIX MaTepuanos (ITKM)
B Poccun — sTO mpomsBoauTENM CTEKIO- U YI-
JIETJTACTUKOB, KOTOpbIe AeMOHCTPUPYIOT BbiFalo-
1yecss MPOYHOCTHbIE XapaKTePUCTUKU IIPU YCU-
JIeHUM HellpepbIBHBIMM BOJIOKHaMM. CO BpeMeHeM
npuMeHenue [IKM 3HaumMTeNbHO YBEIUUMUIOCH:
€CJIM B KOHIIe MMPOIIIOTo BeKa OHM cocTaBiisuii 10—
15 % marepuanoB B JieTaTeabHbBIX aliapaTax, To
ceifyac 3TOT MOKa3aTesb B MUWIOTUPYEMbIX alra-
parax mocturaet 60 % u 6osee, a B BITJIA — 80 % n
6oree.

1. IIpymeHeHMe KOMIIO3UMTHBIX MaTepua-
JIOB B KOHCTPYKIMU OECIMIOTHBIX JIETATE/Ib-
HBIX aniapaToB

Pama KBafipoKonTepa, 6yIyun KIIOUEBbIM 3J1e-
MEHTOM, J[O/DKHA 00ecreuyuBaTh >KECTKOCTD,
YCTONYMBOCTD, a3POAMHAMMUYHOCTD M MUHUMAaJIb-
Hy10 Bubpaimo. CoBpeMeHHbIe TEXHOJIOTUY M03-
BOJISIIOT CO3[1aBaTh paMbl U3 pa3sHOO6Pa3HbIX Ma-
TepuasoB, BKIOUas MJIaCTUK, ATIOMUHUI, CTEKIIO-
BOJIOKHO, KapOoH 1 Jaxke mepeBo. OgHako Kapbo-
HOBble paMbl CTAHOBSITCS MPEAIIOUYTUTENbHBIM
BBIOOPOM ¥3-3a UX JIETKOCTU ¥ TIPOYHOCTH, UTO CY-
[IeCTBEHHO Y/Iy4IllaeT MoJeTHbIe XapaKTepUCTUKA
1 obecIleurBaeT IMPEBOCXOIHYI0 a3pOAVHAMUKY

(puc. 2).
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Puc. 2. Pama dpoHa [3]

Kpome Toro, mucrnosnb3oBaHme KapboHa MO3BO-
JIIeT ONTUMM3UPOBATh BEC PaMbl, UTO BaXKHO [JISI
yBeJIMUeHUs IPOJ0KUTEIbHOCTH TI0JIeTa U yIy4-
IIeHUs] MaHeBPeHHOCTU. BakHO OTMETUTh, UTO
Kap6oH MPOBOAUT 3JIEKTPUUYECTBO, UTO TpebyeT
0co60r0 BHMMAaHMS TIPU pasMeIeHUM ITPOBOIOB U
3JIEKTPOHHBIX KOMIIOHEHTOB BHYTPU paMbl.

JlomacTyu, 4acTO M3roTaBAMBaeMble U3 ILIA-
CTUKA UM KapOOHa, UTPAIOT BaKHYIO POJib B IO-
JIETHBIX XapaKTepucTuKax nApoHa. KapOGoHOBbIe
JIOTIACTH TIpeJjaraloT JIYJINyI 6ajaHCUPOBKY U
MPOYHOCTb, B TO BpeMs KaK IJIaCTUKOBbIE JIOTIaCTU
MPeIOCTaBISIIOT OOJBIIYI0 TMOKOCTb M JTOCTYII-
HOCTb. BbIGOp MaTepuaa [AJIs JIoNacTeii 3aBUCUT
OT KOHKPETHBIX TPeOOBaHM K APOHY U YCIIOBMUIA
ero sKkcrutyarauuu [3].

VrnennaacTvK SIBASIETCS OOHMM U3 Haubosee
MpeIoUYTUTETbHBIX TOMMEPHbBIX KOMITO3UILIMOH -
HbIX MaTepuaaos (ITKM) B a3poKoCMMU4IeCKOoii IIpo-
MBIIIVIEHHOCTM 3@ CYeT CBOMX BbIJAIOUIMUXCS
CBOJCTB. DTOT MaTepuasl 06/1agaeT HM3KOI Terio-
MPOBOAHOCTBIO U 3JIEKTPOTIPOBOTHOCTHIO, a TaKKe
CTaOWJIbHOCTBIO Pa3MepoB IIPU TEMITePATYPHBIX
KojebaHusIX Garomapst HU3KOMY KO3GhOUIMEHTY

JIMHENHOTO pacupenus. Takxke yryienaacTUK Bbl-
JleJIsieTCsl CBOe M3HOCOCTOMKOCTBIO IPU TPEHUY,
YTO [eJlaeT ero MIeaJbHbIM JIJIS aBUaLMOHHBIX
MIPUJIOKEHWIA, TAe TPeOYIOTCS JKeCTKOCTb, YCTOM-
YMBOCTh K YTOMJIEHMIO ¥ KOPPO3MOHHAsI CTOM-
KOCTb.

W3-3a cBOero MnpeBOCXOAHOIO COOTHOLIEHUS
MIPOYHOCTH K Macce, 00eCcrieuIBaeMOTr0 BbICOKVIMM
3HAYEHVSIMY IPOYHOCTU ¥ MOAYJISI YIIPYTOCTY IIPU
OAHOBpPEMEHHO HU3KOM INIOTHOCTH, YIIeIIaCTUK
MO3BOJISIET CO37aBaTh GoJiee JIerkre KOHCTPYKIIUU
JleTaTeJbHBIX alllapaToB. JTO, B CBOIO OuYepe.b,
CITOCOGCTBYET MOBBIIMIEHUIO SHEPro3hPeKTUBHO-
CTU, YBEIMYEHUIO TTOJIE3HOM HATrPy3KU U Mpopjie-
HMIO NIPOJO/DKUTENBbHOCTY MTOIeTOB.

B aspoxocMmueckux KOHCTPYKUMSIX yIJellia-
CTMK YaCTO IPUMEHSIeTCs 151 U3rOoTOBaeHMs Gio-
3eJIsDKeli, CYJIOBBIX 9JIEMEHTOB M OGIIMBKYM KPbI-
JIbeB, pa3iMYHBIX BUIOB OINEpeHUs U MIaccu
(puc. 3). K npumepy, 3HaumuTe/lbHAasd 4YaCTb KOH-
ctpykuun BITJIA «OpuoOH» BBITIOJTHEHA U3 YTJie-
POIOHOTO BOJIOKHA, YTO MOAYEPKMUBAET BXKHOCTD U
3(heKTUBHOCTD MCIIOAb30BAHUSI TOTO MaTepu-
asa B COBPeEMEHHbIX aBUAIMOHHBIX TEXHOJIOTUSIX.
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Puc. 3. Dnemenm waccu BIIJIA u3 yenennacmuxa [4]

VrieriacTuky, Haxopnslliuecss B 4ucjiae Bexny-
OMX MaTepuajoB B a3pPOKOCMMUYECKO WHOY-
CTpUM, YaCTO MPOU3BOASITCS C UCIIOIb30BaHMEM
SMOKCUAHBIX CMOJ KaK OCHOBHOTO CBSI3YIOIIETO.
Apmupyouiye BOJIOKHA B YIJleIlaCTMKax Ipef-
CTaBjeHbl B popMax OJHOHAIIPABIEHHBIX KI'YTOB
M TKAHbIX MU3[eNUii, IPU 3TOM CTPYKTypa TKaHU,
BKJIIOUAsl TOJIIVMHY HUTEN U TUM MepeneTeHusl,
OKa3bIBaeT 3HAUMTe/lbHOEe BIMsSHME Ha (bUHAb-
Hble XapaKTepUCTMKM MaTepuana. B mpomussBop-
crBe BIIJIA u gpyrux ITIKM npuMeHS 0T 5SKOHOMMU-
YeCKM BBITOJHbIE TEXHOJOTUM, Takue KaK KOH-
TaKTHOE U BaKyyMHOe (popMoBaHMe, YTO OObSICHS-
eTcsl HeOoOXOOMMOCTbIO COKpallleHus 3aTpaT WU
MIPOU3BOICTBOM HEeOOJIbIINX TTAPTUI U3TENIA.

Cpenyt MTHHOBAIMOHHBIX TOAX00B K CO3aHMIO
YIJIeNacTuKa AJjis1 KOMIakTHbIX BIUJIA Beimensi-
I0TCSI aIIUTUBHBbIE TEXHOJIOTUM, KOTOPBIE MO3BO-
NS0T 3(PHEKTUBHO U GBICTPO CO30ABATh C/IOXKHbBIE
o gopme magenusi. OgHaKO KOMIIOHEHTBI, U3T0-
TOBJIEHHbIE C TOMOLIbI0 3D-MevaTt u3 HerpepbIB-
HOTO BOJIOKHA, YaCTO JE€MOHCTPUPYIOT CHUKEH-
Hble MeXaHM4YeCKMe XapaKTepUCTUKU TI0 CpaBHE-
HUIO C U3OEeNUsIMU, TPOU3BEIEeHHbBIMU TPagULIM-
OHHBIMM METOJIaMU. TO CBSI3AHO C HVKHEN 06b-
e€MHOJ [o/ell BOJIOKHA, KOTOpasi B CpeJHEM CO-
cTasiisieT 0KoJ10 20% (rmpotus 60% y CIOMCTOTO YT-
JIeTIZIaCTHKa), a TaKKe C aHU3OTPOINMein U mopu-
CTOCTBIO MaTepuasia.

B mpousBoncTBe neTaneii OJjsi aBUALMIOHHBIX
KOHCTPYKIIMi1 0c060e 3HaUeHMe TpuobpeTaeT Tex-
HoJiorus npenperos. [Ipemnper mpencTaBisieT Co-
6071 monaydabpukaT U3 TKAHOTO WU KTYTOBOTO
HAIlOJIHUTeJIS], TNpefBapUTeNbHO IPONMUTAHHOIO
CBSI3YIOLIMM. DTOT IPOLLECC ITO3BOJISIET TOUHO KOH-
TPOJMPOBATHh MACCOBYIO JOJIIO CBSI3YIOIIEro, 0bec-
reunBasi OFHOPOLHOCTh TOJIIVHBI M CTAOWIb-
HOCTbh (PU3UKO-MEXaHNYECKUX CBOVICTB B UTOTO-
BOM Martepuaie. [Iperperu MOryT ObITh IIOITOTOB-
JIeHBI JIJIS1 UCTIONIb30BAHUS B PA3JIMUYHBIX METOAAX
dbopmoBaHMsl, BK/IIOUAs ABTOKJIABHOE UM BAKyyM-
HOoe. JTa TEXHOJOTMS HaXOOUT ULIMPOKOE

MpUMeHeHVe B aBUAILIMOHHOW OTPac/iu OJIsl U3TO0-
TOBJIEHUSI YIJIETUIACTUKOB [4].

B cBOI0 Ouepenb MHTEPECHBIM ITPeICTaBIISIOTCS
M CTEeKJIOIUIaCTUK, KOTOPBIM M CTOUT [elieBye U
BBICOKO# ITPOYHOCTHI0, TMOKOCTBIO, JKECTKOCTDIO, a
TaKKe OTIMYAIOTCS YCTOMUYMBOCTBIO K XUMMUYE-
CKMM BO3IECTBUSM, BUOpaIMsSIM, pPaayoNpO-
3PavyHOCTBIO U TEILIO- U 3JIeKTPOMU30JISILIMOHHBIMU
cBorictBamu. IIpy 3TOM CTEKJIOIUIACTUKM UMEIOT
IUIOTHOCTD, TIOUTU B YeThIpPe pa3a MeHbIlle, YeM Y
CTaJIK, YTO JleJlaeT UX BeChbMa YHUBEPCATbHBIMU
IIJIS IIIMPOKOTO CIeKTpa MpUMeHeHUIA.

151 CBSI3bIBaHMS CTEKIOBOJIOKOH B CTEKJIOTJIa-
CTMKaX OOBIYHO VCITOIb3YIOT SITOKCUIHbIE, TTOJM-
a¢dupHble, BUHMIIDUPHBIE U (PEHOTbHbIE CMOJIBI.
Mopudukauus cBoiicTB Takux IIKM Bo3MosKHa 3a
CYET MUCMOIb30BaHUS PA3JIUYHBIX TUIOB CTEKJIO-
BOJIOKOHHBIX HAIlOJIHUTeJelt, BK/OYass HUTH,
SKIYTBI M TKAHU PasMYHbIX BUIOB IIJIeTEHUSI.

Mexanuueckue cBoiictBa [IKM 3aBucar ot Ka-
4ecTBa KOMIIOHEHTOB — HAIIOJHUTESI M MaTPUIIbI
— a Takke OT MPOYHOCTU UX B3aUMMOCBSI3U, OTpe-
JesieMoii afre3ueii CBSI3YIOLIEero K HaloJHUTEI0
U CTeIleHbI0 yCaJKy MoauMepa B mpolLecce OTBep-
skgeHust. 1711 obecrieueHust MaKCMMAaIbHO ITpoY-
HOCTY B3aMMOCBSI3Y KPUTUYECKM BakHA MOJHAsI
MPONUTKA CTEeKJIOBOIOKHA CBSI3YyOIMUM. B nccie-
IOBaHMM, HAIPaBJIEHHOM Ha BbIOOpP OMTUMAaJIb-
Horo cocTaBa 1151 BITJIA, 6bUtM TIpoM3BeaeHbI 06-
Paslbl U3 YETHIPEX Pa3IMUHbIX KOMOWHALIVIA CMOJT
Y TKaHeii: mosmadupHas CMoJia C aTJIaCHO U cap-
’KeBOJ TKaHblO, a Takke 3MOKCUIHAS CMOJIa C aT-
JIAaCHOM ¥ capskeBOi TKaHblo. O6Gpasilbl MPOILIN
UCIBITaHMS Ha PaCTsDKEHME U yIapOIIPOYHOCTb, U
BBISIBWJIM, UTO Hambojee MPOYHBIMM OKa3aINCh
06pa3sIlbl U3 capskKeBOi TKaHM C SITOKCUIHOI CMO-
JIOTA.

BnusgHme Ha MexaHudeckue cBoiictBa I[TKM
TaKke OKa3bIBaeT OpPMEHTallMsl CJIOEB HAIlOJIHM-
Tesisl. B 3aBMCUMMOCTY OT KOHKPETHBIX OrlepaloH -
HBIX YCJIOBUI M PaCIOJIOXKeHUS] JleTajeil B KOH-
CTPYKLIMM JIeTaTeAbHOTO afmnapara, pas3Hbie
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MeTO/Ibl YKIAJIK/ MOTYT TpeATouTUTe/bHee Ipy-
rux. Hanpumep, njs getaneii, mOABepPraloiuxcs
BBICOKMM TeMITepaTypHbIM Harpy3kam, TakKux Kak
bro3e/sK, ONMTUMATIBHONM SBJSIETCS IBYHAIIpaB-
neHHas ykiaanka (0°/90°), a gns gerasneit, moasep-
ralomyxcss BMUOpaIMsIM, TakKuUX KaK KpbUIbSI U
maccu, peKoMeHIyeTCs  yIJioBas  yKjajka
(+45°/-45°).

3..-"‘"

-

Jlomacty BUHTA SIBJSIIOTCS OJHOJM M3 4aCTO MC-
MT0JIb3YEeMbIX feTajiet, AJis KOTOPhIX MIPUMEHSIOT
CTEK/JIOIUIACTUKM. DTU MaTepuaabl AeMOHCTPHU-
PYIOT BBICOKYIO YCTAJIOCTHYIO IIPOYHOCTD ¥ JOJITO-
BEUHOCTb, OCOGEHHO BaKHbIE B YCIOBUSIX Ilepe-
MEHHBIX Harpy3oK, 4YTO [JejlaeT MX IIpeAInouTm-
TeJIbHBIM BBIOOPOM B CPaBHEHMM C MeTa/UlMue-
cKuMu aHajoramu [5] (puc. 4).

Puc. 4. Koncmpykyus nonacmu u3 cmexkaonaacmuxa 0as BITJIA eepmonemnozo muna [4]

[Tpu nipoeKTUpOBaHMM JAHHON AeTalu KIJe-
BBIM aCITIEKTOM OBLIO OITpefieieHIe ONITUMATbHOTO
KOJINYECTBA UM OPUEHTALUU CJI0EB IOJIMMEPHBIX
KOMMO3UTHBIX MaTepuanoB (IIKM), uto6sl obec-
MeYUTh AOCTATOUHYI0 MPOYHOCTh CUCTEMbI KOAK-
CUAIbHBIX HeCYIIMX BUHTOB arapara. AHaaus
MoKasaj, uyTo Haubosnee 3pheKTMBHAST KOHCTPYK-
LIMSI JIOTACTU JOCTUTAETCS TIPU UCTIOAb30BaHUU 16
CJIO€EB C aJIbTEPHATUBHBIMYU HAMTPaBJIEHUSIMU OPU -
entauuu (0°/90°) u (+45°/-45°). IIpu 3TOM, BaXKHO
OTMETUTb, UTO MaKCUMa/IbHOE KOJIMUECTBO CJIOEB,
VJIOKEHHBIX I0A, YIJIoM (+45°/-45°), He HOJIKHO
MPEBBIIIATD ABYX.

Pagmnonpo3pauHbie CBOICTBA CTEKIOIIACTU-
KOB Je/IaloT UX He3aMeHUMBbIMIU B TIPOU3BOLACTBE
pagMoTeXHUUECKX KOMIIOHEHTOB JJIs1 JIeTaTe/lb-
HbIX arnmnapaToB. Vcrosib30BaHMe CTEKIOMIaCTH-
KOB He TOJbKO YMEHbIIAaeT MacCy KOHCTPYKIINN,
HO TaKKe yJIydlllaeT e€ TeXHUYeCKue XapaKTepu-
CTUKYM OGjaromapsi UX IUIIEKTPUIECKUM CBO¥-
CTBaM. B GeCImMIOTHBIX JieTaTeIbHBIX ariapaTax
IIMPOKO TPUMEHSIIOTCS paauoIlpo3padyHbie 3jie-
MEHTBI, TaKMe KaK 00TeKaTeaM aHTeHH Y KPBIIIKNA
JIIOKOB, M3TOTOBJIEHHBbIE U3 CTEKJIOIIACTUKA, KO-
TOpble 06eCcreunBaioT 3al[UTy BHYTPeHHEro 060-
PYIOBaHUS OT BHEIITHMX BO3JeCTBUIT U MUHUMMU--
3UPYIOT UCKKEHUS 37IeKTPOMArHUTHBIX BOJIH.

[Ipon3BOACTBO AeTaneit METOAOM PYYHOI BbI-
KJIagKM ¥ c60pKa ammapaToB BPYYHYIO, a TaKkKe
UCIIO/Ib30BaHMe CBI3YIONIMX, OTBEPKAaeMbIX MIpU
KOMHATHOJA TeMIeparype, SIBJISIIOTCSI

IJINTeIbHBIMU U PeCypCOEMKMMMU Tpolieccamu. B
KOHTEKCTe HeOoOXOOMMOCTY MacIITabMpOBaHMS
npousBoacTBa BIIJIA 1ienecoo6pa3sHo paccMOT-
peTh BHeAPEHNE aJbTePHATUBHBIX, 60see s¢dex-
TUBHBIX TEXHOJIOTMIA, CIIOCOOHBIX YCKOPUTHh U
YIPOCTUTb NPOMU3BOACTBEHHBI ITpolecc [6].

2. [IpeumyniecTBa KOMIO3UTHBIX MaTepua-
JIOB, MICTIO/Ib3YE€MBIX B 0€CIIMIOTHUKAX

[IpymeHeHMe KOMIIO3UTHBIX MaTepuaioB B
KOHCTPYKIMM OeCNMIOTHBIX JIeTaTelbHBIX arra-
patoB (BITJIA) mocTeneHHO CTAaHOBUTCS AOMMWHMU-
pylolieit MpakTMKoi, 61arogapsi 4emy JOCTUra-
eTcsl 3HauMuTebHOe YIyullleHe UX KOHCTPYKTUB-
HbIX MapaMeTpoB. OTU MaTepuUasbl MO3BOJISIOT
paspabarbiBaTh KOHCTPYKIMM, KOTOPBIE OT/IMYA-
I0TCSI HE TOJIbKO JIETKOCTBIO U BBICOKOJ a3po/iHa-
MUYHOCTbBIO, HO TaKke ¥ BO3MOKHOCTbIO 3ddek-
TUBHOTO HaHECEHUs CTeJIC-TIOKPbhITUii. Kpome
TOTO, B KOMITO3UTBI MOTYT OBbITh MHTEIPUPOBAHbI
pasnauuHble apMupyoie (aspl A yIydlieHus
X YCTOMUYMBOCTU K OBPEXAEHUSIM MPU BBICOKUX
ckopocTsx. BIIJIA 4acTo MMeEIOT JTaMMHUPOBAH-
HYI0 WJIM COHIBUYEBYIO CTPYKTYPY, UTO CITOCOO-
CTBYET COKpAILleHUI0 KOJIMUECTBA AeTajeil U KOM-
TTIOHEHTOB MPY MPOEKTUPOBAHNY, OCOGEHHO B MH-
TErpUPOBAHHBIX KOHCTPYKIUAX, TAKUX KaK 00b-
eqVHeHMe Kpblia U (Pro3essska.

OCHOBHbBIE apMUPYIOIIYe MaTepUasbl, UCIOJb-
3yeMble B KOMIIO3UTHBIX KOHCTPYKIMSIX BITJIA,
BKJIIOUAIOT YIJIEPOJHOE U CTEeKJIOBOJOKHO, a CU-
CTeMBI CMOJ YaCTO COCTOSIT U3 SMOKCUOHBIX U
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6VCMaTeMMIUIHBIX CMOJI, TIPY 3TOM TePBbIe MMPe/I-
MOUTUTETBHBI 33 CUET JIyullieil o6pabaTbiBaeMo-
CTU, @ BTOpbIe — 3a BBICOKYI0 TE€PMOCTOKOCTb.
BbIOOp KOHKPETHBIX MaTepuaaoB UM CUCTEM IJIst
KOMITIO3UTOB JOJIKEH COOTBETCTBOBAThH CIIeldu-
YyeCKMM HarpyskaMm M YCJIOBMSIM SKCIUTyaTaluu
BITJIA.

Cpeny KIIOUEBBIX ITPEUMYIIECTB KOMITO3UT-
HbIX MaTepuanoB B BIIJIA MOXHO BBIAEIUTH Clie-
Iyromue:

1. B cpaBHeHMM C TpaIULIMOHHBIMM MeTas-
JIMYECKMMU MaTepuaaMu, KOMITO3UTBI 00J1a1ai0T
BBICOKOJ YAENbHOM MPOYHOCTBIO U KECTKOCTHIO,
HU3KUM KO3(POUIMEHTOM TeIUIOBOTO paciuupe-
HMS, BBIAAKOIIENCS YCTAJIOCTHOM MPOYHOCTBIO U
BUOPAIMOHHOI YCTONYMBOCTHIO, UYTO ITO3BOJISIET
CHU3UTDb BeC KOHCTPYKUMIT Ha 25-30%. Biaromapst
CBOEil JIeTKOCTM M TIpocTOTe (OpMUPOBAHUS
CJIOKHBIX MJIY KPYTTHBIX KOHCTPYKIIMI, KOMIIO3UT-
Hble MaTepuasibl Takke TpeJaraloT 3HauUUTesb-
Hble BO3MOKHOCTH JJIs1 TPOEKTUPOBaHMSI.

2. KommosuTHble MaTepuaabl MOTYT ObIThb
CIenyaNbHO paspaboTaHbl ST  ONMTUMU3AIUA
KOHCTPYKIMY 6e3 M3MeHeHMs Beca, O3BOJISIS TeM
caMbIM JIOCTUTaThb HEOOGXOAMMBIX ITapaMeTpOB
MIPOYHOCTY U YKECTKOCTU, UTO KPUTUUECKU BAKHO
IIJISI MUHTETrPUPOBAHHOTO (DOPMIUPOBAHMS OOJIBIINX
IO ielt, Hampumep, B BbICOKOTEXHOJIOTUUHBIX
KoHCTpyKuusx BIUIA, rae kpbuto u drosenssk 06-
pasylT eIVHYIO CTPYKTYDY.

3. Bmaromapsi yHUKQJIbHOMY COYETAaHUIO Me-
XaHMUYeCKUX CBOMCTB apMUPYIOIIMUX BOJOKOH (yT-
JIepOAHOI0, CTEKJIOBOJIOKHA U T. [I.) U CBSI3YIOILETO
s dekTa ocHOBHOTO MaTepuasa (CMOJIbI), KOMIIO-
3UTHl 06eCreynBalOT HEOOXOIMMble XapaKTepu-
CTUKM JJIsl CTPYKTYPHOTO TIPOEKTUPOBAaHUSI B
a3pPOKOCMUYECKON MHAYCTPUM, TOBBIMAsA (QyHK-
LIMOHABHOCTb U 3P (HEKTUBHOCTh UCITIOIb30BaAHMS
BITTIA [7].

3aknoueHue

UccnenoBaHue moATBepskOaeT, YTO MpUMeHe-
HMEe KOMIIO3UTHBIX MaTepuaaoB B KOHCTPYKIIUU
BIUTA urpaeT KJIIOUYEBYIO POJib B MOBBILIEHUU UX
3(pheKTUBHOCTHU, LOJTOBEUHOCTH 1 6€30IaCHOCTH
3KCIUTyaTaluu. YIIeraacTUKU U CTEKIOIIIACTUKH,
6ylaromapst CBO€i JIETKOCTH, BbICOKOW IMPOYHOCTU
M CIIOCOOHOCTYM K apMMUPOBAHMIO, TIO3BOJISIIOT 3HA-
YUTEJIbHO YIYYIIUTh a3poJuHaMMUUeckue U 3KC-
MayaTalMOHHblE XapaKTePUCTMKM ammapaTos.
BHenpeHye MHHOBALMIOHHBIX TEXHOJIOTUM, TaKUX
Kak aJiIuTUBHOE NPOMU3BOICTBO U IIpeIperu, Cro-
COOGCTBYeT YCKOPEHMIO MPOU3BOACTBEHHBIX MPO-
11eCCOB U MOBBILIEHNIO KaueCcTBa KOHEUHOI Mpo-
OyKIuu. B 3ak/ii0yeHre MpUMeHeHe KOMIIO3UT-
HbIX MAaTepUa/iOB CTAHOBUTCS OMNpeAessiouum

dbakTopoM B pasBUTUM COBpPeMeEHHBIX BIIJIA,
MpeAoCTaBJIsIs 3HAUMUTEIbHbIE IPEUMYIIECTBA Te-
pen TpPamguIMOHHBIMM MaTepuajaMu U CIIOCOO-
CTBYSI MHHOBAIMSIM B a3pPOKOCMMUYECKON WHIY-
CTpUMN.
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THE USE OF COMPOSITE MATERIALS
IN THE DESIGN OF MODERN UNMANNED AERIAL VEHICLES

Abstract. The article examines the use of composite materials in the design of modern unmanned aerial vehicles
(UAVs), emphasizing their role in improving the design, operational and combat characteristics of these vehicles.
The work covers a wide range of polymer composite materials such as carbon fiber and fiberglass, which, due to
their unique properties — low coefficient of thermal expansion, high specific strength and stiffness, as well as radio
transparency — are increasingly being used in the aviation industry. The impact of these materials on the design of
UAVs, including frames, blades and fuselages, is analyzed, with special attention to innovative production technol-
ogies such as 3D printing and the use of prepregs. The results of the study emphasize a significant increase in the
efficiency of UAVs due to the use of composites, which makes them indispensable in modern aerospace structures.

Keywords: composite materials, unmanned aerial vehicles, drones, UAVs.
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H)KAPIJIAI‘AHOB ApunbkaH AiigapoBuu
MaructpauT, YuusepcureT HOskHoi1 Kanmndopuun, CIIA, 1. Jloc-AHkenec

IMPAKTUKU YCTOMUMBOI'O TEXHUYECKOI'O OBCTYKUBAHUS
B DQHEPTETUYECKOM CEKTOPE: OB30P TEKVIIUX TEHJIEHIIUI
U1 BYJIYIIIUX HATIPABJIEHUI

AHHOMauusa. SHepzemuueckuil cexmop 00JxeH COanIancuposams pacmyujue nompedHoCcmu 8 371eKmpoIHep-
2UU C 9KOJI02UUeCKOli ycmotiuugocmoto. Ycmotiuugsie Memoosl 00CIyHUBAHUS ABASIIOMCA KAIOUOM K NOBbIUEHUIO
appexmusHocmu, CHUMCEHUIO 3aMpam u MUHUMU3ayuu 8030elicmeus Ha oKpyxcaroulyio cpedy. BHedpeHue 2KoJ10-
2UYECKU UUCMBIX MAMEPUAnos, Memooos COKpaweHus omxodos u 3Hepzo3gekmusHblx onepauuii, 0cobeHHo no-
Cpedcmaom npeduKmusHozo 00CIY#UBAHUS C UCNONb308aHUeM MHmepHema seuleti u aHaaumuxu OaHHbLX, MOXEm
3HAUUMEILHO CHU3UMB YACMONY 0MKA308 060py008aHus U NPOOIUMb CPOK CNYHObl UHPPpACMpyKMypsl, mem ca-
MbIM NOBBIUASL IKCNAYAMAYUOHHYIO0 3hheKmusHoCms U IKOHOMUI cpedcma.

Kntoueewle cnoea: mexHuueckoe O6Cﬂy)fCMBGHLl€, 3Hepzemuqec1<u11 cekmop, ycmoﬁqueoe passumue, UuckKyc-
CMEeHH bl UHmMeJjiekm, UuHmepHem eeweﬁ U uHmezpayus aHajiumuku 60nbLUUX OAHHBIX.

aHepI‘ETI/I‘IECKaH OTpacib TOJHA IMpobieM U
BO3MOSKHOCTEN [JIs1 YAOBJIETBOPEHUS pacTy-
IIMX TTOTPEOHOCTEN B 3JIEKTPOIHEPTUM, OKA3bIBAS
TIpY 3TOM MMHUMAaJIbHOE BO3[IeliCTBME Ha OKPY>Ka-
I0IIYI0 cpeny. PacTeT mMOTpe6GHOCTh B YCTOMYMBOM
06CTY>KMBaHUM IJI51 TTIOBBIILIeHMs 3G (PEeKTUBHOCTH,
CHIDKEHMS 3aTpaT U MUHUMMU3AIUU BO3AEMCTBUS
Ha OKpYXKaIOUIyl0 cpemy. DT Mepbl obecrieyaT
IIOJITOBEYHOCTh MH(PACTPYKTyphl B TaHIEME C
I7100aJIbHBIM TIEPEXOIOM K 60siee SKOJTOTUUHBIM U
YCTOMUMBBIM SHEPTeTUYECKUM CHUCTEeMaM.

Takue mpob6ieMbl, KaK MCTOIIEHME PeCypCoB,
3arpsisHeHMe ¥ WM3MeHeHMe KiaumaTa, OoJblie
HeJTb351 UTHOPYPOBATh,  YCTOMUMBbIE METOIbI 06-
CITYKMBAHMS OYAYyT UIPaTh BAKHYIO POJb B KOH-
Tpojie 3TUX MPo6seM. ITO HOCTUTAETCS ITyTEM
TIpMMeHeHMsT IKOJIOTMUYECKM YMCThIX MaTepuaos,
METOIOB COKpAIIeHMUs OTXOMOB U 3Heprosddek-
TUBHBIX OIepauuii. I3 HeCKOIbKMUX TakKUX METO-
OB OHMM M3 CAMbIX MOIIHBIX TOJKHO OBITD IIpe-
IUKTUBHOE OOCTY>XMBaHME C WCIIOMb30BAHNMEM
VHTepHeTa Beliein M aHAIMTUKY JaHHBIX. DTO MO-
SKeT 3HAUMTETbHO CHU3UTh YaCTOTY OTKAa30B 060-
pPYIOBaHMSI, a TAKKe YBETMUUTH CPOK CITYSKOBI SKM3-
HEHHO Ba)KHOW MHQPACTPYKTYPhbl. DTO HE TOJbKO
TTOMOKET TOBBICUTh SKCILTyaTallMOHHYIO 3¢ dek-
TUBHOCTb, HO ¥ BHECET CYIeCTBEHHbI BKIaj, B
9KOHOMMIO CpeACTB U 3alUTy OKpyXKalollei
Ccpenpbl 3a CUET COKpallleHUs YacThIX 3aMeH U 3a-
MPOCOB HAa PeMOHT [1].

A6yananyap, b. u gp. (2021) o6HapyKUIU, UTO
3(pdeKTUBHBIE METOIbl TEXHUUYECKOTO OOCTYKM-
BaHMS, TaKMe KaK MPeIUKTUBHOE 00CTY>KMBaHMeE,
MOTYT 3HAUMTEJIbHO COKPATUTH BBIOPOCHI yTIJie-
polla OT OOBEKTOB reHepalyuy SHEePruM 3a CUeT
obecrieyeHMsI ONTUMAIbHON ITPOU3BOIUTELHO-
CTY 060PYA0BaHMSI, YTO IMTPUBOJUT K COKpAI€HUIO
BbIGpPOCOB Ha 10-20 % 3a cueT MpemoTBpalleHus
HEMCIIPaBHOCTeN ¥ onTuMusaiuu 3pheKTUBHO-
ctu [2]. Kpome TOro, MeToIbl yCTOMYMUBOTO TEXHU -
YeCKOro OOCTY>KMBaHMS, KOTOpbIE MWCIIOIb3YIOT
9KOJIOTMYECKM YMCThIE MaTEPUAIbl M MHUIIUATUBBI
o TepepaboTKe, TOMOTAlOT MUHMMMU3UPOBATH
OTXOJIbI I YMEHBIIUTD BO3/AEICTBME Ha OKPYKaI0-
IIYI0 Cpefay OT MEPOIPUSITUIA TI0 TEXHUUECKOMY
006CTYKMBAHUIO.

Lleab 9TO CTAThU — U3YUUTD TEKYILIME TEHAEH-
My U OyAyIIye HarpaBJeHUs B MeTOJax yCTOM-
YMBOTO TEXHMYECKOTO OOCTY)KMBAHMS B 9HEPTETHU-
yeckoM cekTope. OHa HaIlpaBJieHa Ha IIPeJoCTaB-
JIeHKe BCeCTOPOHHero o63opa TOro, Kak pa3BuBa-
IOTCS 3TU METOMbI, TEXHOJIOTHUIA, OIpeessIomuX
3TY U3MEHEHUS, ¥ OXKUTAeMbIX pa3paboTOK, KOTO-
pble OYAYT OIpenensiTb OyAyllee TEXHUUYECKOTO
00CTYXKMBaHMUSI B SHEpreTUYecKoii orpacyin. Pac-
CMAaTpUBast 3TU aCIEeKTbI, CTATbS CTPEMUTCS IO -
YEepPKHYTh BaKHOCTh YCTOMUMBOTO TEXHUUYECKOTO
006CTY>KMBaHMS IJIS TTOBbINIEHNST 9(PGHEKTUBHOCTH,
CHVKEHMS 3aTPaT U 3alIUThI OKPYXKAIOIIEN CpeIbl.
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Tekyiiye TeHOEHIVU M OymylIMe Halpas-
JIEHUSI B YCTOMUYMBBIX METOHAX OOCTYKMBAaHUS
B 3HEPreTMYecKoM CeKTope

OpHOI U3 3aMeTHBIX TeHAEHIUI B yCTOMUU-
BOM OOCIY)XMBaHUM B IHEPTeTUUECKOM CEKTOpe
SIBJIIETCSI BHEAPEHME 3KOJOTUYECKM YMCThIX Ma-
TepuasoB. DTO BKIIOUAET MCII0Ib30BaHMe 61opas-
JlaraeMbIX CMa304YHBIX MATePUAJIOB U Macesl, KOTO-
pble CHMKAIOT 3arpsi3HeHMe OKpYsKalllleit cpefbl,
M 3aMeHy OIaCHBIX XMMMUUECKUX BEIeCTB 3K0JIO-
IMYECKM YUCTBIMM aJbTePHATUBAMMU, UTO MUHM-
MU3UPYET TOKCUUHBIE OTXO01bl. Kpome TOTrO, pac-
TeT BHeJpeHMe IepepabaTbiBaeMbIX U IMOBTOPHO
MCITO/Ib3yeMbIX KOMIIOHEHTOB, YTO ITOMOTaeT CO-
KpaTUTb OTXO/IbI ¥ TIPOABUTATH METO/IbI KPYTOBOIA
S5KOHOMMUKMH [2].

Bymyuime HanmpaBiaeHMs B 3TO 06/1acTH, Bepo-
SITHO, 6YIyT BK/IIOYATh O0JIee TECHYIO MHTErpalnio
3TUX METOMIOB, OOYCJIOBJIEHHYIO TOCTVDKEHUSIMU B
00671aCTH 3eJIeHbIX TeXHOJIOIUIi U 60Jiee CTPOTUMMU
9KOJIOTMYECKMMM HOpMaMu. ITOCTOSIHHOEe coBep-
IIEHCTBOBAHME ¥ BHEJIpeHME YCTOMUMBBIX MaTe-
pUaIOB HEOOXOOMMbBI IJIST JOCTVMKEHMUS [TOJITO-
CPOYHBIX LieJieil yCTOMUMBOCTY B SHEPreTUIECKOM
cekTope. VccienoBaHusl MOKa3bIiBalOT, YTO Takue
METObI HEe TOJbKO CIIOCOOGCTBYIOT 3alUTE OKPY-
SKaIoIeil cpeabl, HO ¥ IOBBIIIAIT SKCIUTyaTal-
OHHYI0 3G (PEKTUBHOCTb M CHMKAIOT 3aTpPaThl Ha
06CITysKMBaHME, TEM CAMBIM 06€CITeunBast Kak KO-
JIOTUYECKMe, TaK ¥ SKOHOMUUECKME BBITO/IbI.

CokpalieHue OTXOHOB SIBJSIETCSI HeOTbeMJie-
MOIJi YaCThIO YCTOIUMBBIX METOIOB OOCTY>KMBAHMS
B SHEpPreTMUYECKOM CEKTOpe, BK/IYas CTpaTermu
M0 MMHMMM3AUMUM 00pa30BaHUS OTXOMOB, Iepe-
paboTKe U MMOBTOPHOMY MCITOJIb30BAHUIO AeTajeit
1 MaTtepuaysioB. DdPeKTUBHbIE CTpPATErMU BKIIIO-
YaloT BHeZpeHMe rpaduKoB 06CTyKMBaHMSI, KOTO-
pble COKpalaloT HEHYKHbIe 3aMeHbI, U UCII0J1b30-
BaHMe pacUIMpeHHOl AMAarHOCTUKU OJIs1 TIpefoT-
BpalleHMs Ype3MepHOro ob6ctyskuBaHus. [lepepa-
00TKa ¥ TOBTOPHOE MCIIOb30BaHME KOMITOHEH-
TOB, TaKMX KaK MeTa/uInyecKye geTaam u CMa3ou-
Hble MaTepuasibl, He TOJbKO COKPAIal0T OTXOMbI,
HO ¥ CHWKAIOT SKCILTyaTalMOHHbBIE PAaCXOJbI.
Hampumep, o630p Herpete-Kapmoco, M. u mp.
(2022 r.) nogvYepKMUBaeT BaXKHOCTDb CTPATETUI KPY-
rOBOJ 9KOHOMMKM B YIIPABJI€HUM OTXOOAMU, IO -
YepKMBas MPeuMyIecTBa MTOBTOPHOTO UCIIOIb30-
BaHMS U TMepepaboTKM MaTepuauoB C 1eIbl0 MU-
HUMM3AIUY OTXOJIOB U TIOBBIIIEHNUS YCTONUNBO-
ctu [3].

DHeprospdeKTUBHbIE ONepanyy M0 TeXHUYe-
CKOMY OGC/Ty>KMBaHUIO MMEIOT pellaiolee 3Have-
HMe [JIS1 CHIDKeHMS TIOTpPeOJeHMus] SHEpPTUMu WU

TTOBBIMIEHNST YCTOMUMBOCTY ITPOMBIIIVIEHHBIX CU-
creM. OIHOI M3 KJIIOUEBBIX CTpPATeruii SIBASIETCS
OITUMM3AIUS IPAdUKOB TEXHNYECKOTO 0OCTYKI-
BaHMsI, TapaHTUPYIOIIAs, YTO 0bOpymoBaHMe 006-
CIY>KMBAETCSl TOJIBKO MPY HEOOXOAMMOCTH, TEM
caMbIM M30eras 3aTpaT Ha SHEPIUIO, CBSI3aHHBIX C
ype3MepHbIM OOCTY;KMBAaHUMEM WM HEOXMIAH-
HbIMU cH6ossmu. [TporaocTuueckoe o6CIykKuBaHue,
KOTOpOe MWCIOJb3yeT NaHHble U aHAIUTUKY MJis
MPOTHO3UPOBAHMUS TOTO, KOTJa ClefyeT IIPOBO-
IUTh MEPOIPUSITUS TI0 TEXHUYECKOMY OOCITYKU-
BaHMIO, TIPOJEMOHCTPUPOBAIO 3HAUUTEIbHBbIN
MOTEHLMAN B CHISKEHUM TTOTPe6IeHs] SHEPTUM B
MIPOMBILIVIEHHBIX cpefax [4]. 3TOT monXo[ OnmTU-
MU3UPYET TrpaduKM TEXHUYECKOTO OOCIYyKMBA-
HMSI, TeM CaMbIM IIOBbILIAS 3KCILTyaTallMOHHYIO
3(phEeKTUBHOCTD U YCTONUMBOCTh TAKUX CUCTEM,
KaK HacOCHbIe CCTEMbI U TeIIJIOBbIE 3JIeKTPOCTAH-
1117078

Kpome Toro, MHTErpauust CMCTeM yIIpaBJIeHMUS
SHeproroTpe6ieHneM (integrating energy
management systems (EMS)) B pakTuKy Te€XHU-
YeCcKOTo OOCTY>KMBAaHMSI TIO3BOJISIET OCYIIECTBIISITh
HepepbIBHBIN MOHUTOPUHT U OTITUMU3AIIUIO UC-
Mojb30BaHMs sHepruu. EMS 1mo3BoJiseT moayJyaThb
IaHHbIe O IMOTPeOJEeHUY DHEPIUM B PEKMMe pe-
aTbHOTO BPEMEHM, YTO I03BOJISIET Gpuramam Io
TEXHUYECKOMY OOCTYKMBAaHUIO PUHUMATH 060C-
HOBaHHbIe pellleHus, TOBbIIAWIINKe 3Heproad-
dexTuBHOCTB. Mumioc, C. u ap. (2023) 06cykAaoT,
KaK MHTEIeKTYaJTbHble CUCTEMBI YIIPABIEHUS
SHEeprornoTpebdaeHneM (intelligent energy
management systems (IEMS)) mosBbIilnamoT 3Hep-
roagdeKTUBHOCTh M JKCIUIyaTallMOHHbBIE TIPO-
1[eCChl C TOMOIIBIO PACUIMPEHHON AHAIUTUKUA U
MOHMTOPMHTA B peXX1Me PeasbHOT0 BpeMeH!, UTO
NPpUBOAUT K 3HAUMUTEJbHOM SKOHOMUU SHEprmum B
pasauMuHbIX cpenax [5].

ITporHocTMyeckoe ¥ MpoduIakTUIecKoe 06-
CJTy>KMBaHME UIPAIOT BAXKHYIO POJIb B ONMTUMU3A-
I[MY TIPOU3BOAUTETHHOCTU U LOJATOBEYHOCTH 060-
pymoBaHusl. BHempeHMe IMPOTHOCTMYECKOTO 00-
CIY>KMBAHMS C MUCIO/Nb30BaHMeM KMHTepHeTa Be-
et (IoT) 1 aHAMUTUKYM OAHHBIX ITIO3BOJISIET B pe-
KMMe PeajibHOrO0 BpeMeHM OTC/IEKMBATh U MPO-
THO3MPOBATh OTKAa3bl 060PYIOBAHMUS, UYTO IO3BO-
JisleT CBOeBpeMeHHO BMemuBaThes [4]. C apyroit
CTOPOHBI, MpoduIaKTUUECKOe O06CTyKUBaHMe
BKJ/IIOUAET B cebs1 peryisipHble TIAHOBBIE 3a1aUM
0 OOCTY>KMBAaHMIO, HATIPABJIEHHbIE HA MPOJIJIEHUE
CpOKa CJIY>KObI 0OOPYHOBAaHMSI UM COKpallleHue
HenpeJBUAEHHbIX IMOJOMOK. Takoi Moaxop ra-
paHTUpyeT 3¢b(PeKTUBHYI0 paboTy MaIIuH 1 000-
pyIoBaHMS, CBOASI K MMHUMYMY BEPOSITHOCTD
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BHE3aITHbIX OTKA30B U IOPOTOCTOSIIIETO PEMOHTA.
dddexTuBHBIE CTpaTeruy MPOPUIAKTNUIECKOTO
06CITY>)KMBAHMSI UIPAIOT BAKHYIO POJIb B IOAEP-
SKAaHUU ONTUMAIbHOM TTPOU3BOAUTENLHOCTU 060-
PYZOBaHMS, TIOCKOJbKY TO3BOJISIOT aHaIU3UPO-
BaTh HEMOJIAJIKM A0 TOTO, KaK OHMU IepepacTyT B
cepbesHbIe.

IIndposas Tpanchopmanysi ¥ UHTEIEKTY-
aJbHBIE TEXHOJIOTUM  PEBOJIOIMOHUZUPYIOT
naHamadT 06CTyKMBAHUS B JHEPreTUUEeCKOM CeK-
Tope. OBHO U3 TaKMUX BAKHBIX Pa3paboOTOK SIBJIS-
10TCS 1M POBBIe 6/IM3HEIbl, KOTOPbIE IIpeHa3Ha-
YeHbI JIT KONMMPOBAHMUSI (PU3MUECKUX AKTUBOB.
[IndpoBbie 61M3HEBI TPEAJIATAI0T BO3MOKHOCTHU
MOHUTOPMHTA ¥ MOJIe/IMPOBaHMSI B PeaJIbHOM Bpe-
MeHM. BO3MOXKHOCTM MCKYCCTBEHHOTO WHTe-
nekta (Al) ¥ MamIMHHOrO OOyUYeHMS YIydlIaloT
MPOTHO3UpPYyeEMOe OOCITysKMBaHMe, ellle OoJIbIle
yOeskmaloT Hac B OyAyIIeM o6C/TysKMBAHMUS B SHEP-
reTUYeCKOM CeKTOpe. ITU TeXHOIOTUM TOBbIIIAI0T
HaZIEXXHOCTb aKTVBOB ¥ 3HAUMUTETHHO COKPANIAIOT
pacxonbl Ha 06C/TysKMBaHME 3a CUeT UCI0JIb30Ba-
HUSI OTPOMHBIX MAaCCMBOB JAHHBIX JIJIST TPOTHO3M-
poBaHMS MPO6JIeM IO TOTO, KaK OHU MTPOU30MIYT.
He roBopst yke 0 BIUSIHUM aBTOMAaTU3AILUU U PO-
GOTOTEXHVKMU, KOTOPbIE aBTOMAaTU3UPYIOT 3a1aum
0GCITY>)KMBAHUS, TOBBIIAIOT SKCILTYyaTAlMOHHYIO
3(pGheKTUBHOCT ¥ BHOCST JOIMOJHUTEIbHbINA
BKJIaZ, B obecrieyeHne yCTONYMBOCTY 32 CUeT MU-
HUMM3aLMY YeJI0OBEUECKUX OUIMOOK U CHUKEHMS
BO3LelCTBMSI Ha OKPYXXaWILylo cpeny [6]. B coBo-
KYyITHOCTY 3TU WHTEJIEKTYaJIbHbIE TEXHOJOTUYU
yCTaHABIMBAIOT HOBBIE CTAHJAPTHI KavyecTBa 00-
CITY>)KMBaHUSI B SHEPTETUUECKOM CeKTope, obecre-
yyBast Kak 9KOHOMUYECKME, TaK ¥ IKOJIOTUUECKMe
MpeuMYyIIeCcTBa.

OGyueHre OOCTYKMBAIOIIETO IEePCOHAIA
YCTOMYMBBIM METOmAM IIOBbIIIAET 3(DPEKTUB-
HOCTb paboThl ¥ MMHMMM3UPYET BO3[eiiCTBME Ha
OKpysKawIyio cpeay. [IporpaMMsl 3e/1€eHOTO 06Y-
YeHUs] YIYUIIaloT UCIIONb30BAHME PECYPCOB, CO-
KpaIIaT OTXOMbI M YKPEIUISIIOT YCTOYMBOe 613-
HeC-TIpeyMYIIeCcTBO KoMIauun. JloronHeHHast pe-
ambHOCTb (AR) m BupTyanbHasi peasbHOCTb (VR)
MpeJIaraloT MMMepPCHMBHOE MpaKTuyeckoe obyue-
HUe, YIydlliasi COXpaHeHVe HAaBbIKOB M COKpAIast
3aTpaThl. HermpepbiBHOe 06pa3oBaHyie ¥ MeTOIbI
3eJIeHOT0 YIIPaBJIeHNS UeIoBeueCKIMM pecypcaMm
(HRM) crioco6CTBYIOT (GOPMUPOBAHUIO KYIBTYPBI
YCTOYMBOTO Pa3BUTHSI, TTOOUIPSISI MTPOAKTUBHYIO
9KOJIOTUYECKYI0 OTBETCTBEHHOCTH [7]. DT cTpare-
' >KM3HEHHO Ba’XHbI OJIsI OOCTUMIKEeHUSI LIEJIeI‘/JI
YCTOUMBOTO  pasBUTUS B  SHEPTreTUUYECKOM

CeKTOope, MoBbIIeHNUs 3G (HEeKTUBHOCTHU U YIIpaBJie-
HUSL.

HopmaTuBHBIE M HOPMAaTMBHO-IIPABOBBIE
aCHeKThI MMEIOT BaXHOE 3HAaueHMe B ITPAKTUKE
TEXHUYECKOTO OOCTYXKMBAaHUSI B SHEPreTUYecKOM
cextope. [IpaBuia yCTOMUMBOTO TEXHUUECKOTO 06-
CITY>KMBAHMS, YCTAaHOBJIEHHbIE HAIIMOHAIBHBIMU U
MeKAYHAapOIHBIMY OpraHaMy, HallpaBJIeHbl Ha CO-
KpallleH/e BbIOPOCOB yIliepofa M IPOABVsKEHMe
9KOJIOTMYECKY YUCTBIX METOHOB MCIIOTb30BAHUS
sHeprum [8]. CobmiomeHMe 3TUX CTAaHAAPTOB Tpe-
OyeT BHEAPEHMS IKOJIOTMUECKY UMCThIX METOJIOB U
TEXHOJIOTUI, TOAAePsKKY LieJieil YCTOMUMBOro pas-
BUTUSI ¥ MMHUMMU3ALUY BO3OECTBUS Ha OKPYKa-
Iomyio cpeny. [lepenoBble MPakTMKY, Takue Kak
BHeJIpeHye IMGPOBBIX ABOMHNUKOB U MTPEOUKTUB-
HOTO OOCTY>KMBAHMS, VIITIOCTPUPYIOT, KaK KOMIIa-
HMUM MOTYT COO6I0HATh MpaBuiia, OGHOBPEMEHHO
TTOBBIINIAsT TTPOU3BOIUTENBHOCTh U YCTOMUMBOCTb.
LIndpoBbie IBOITHMKY, KOTOPbIE SIBJISTIOTCS BUPTY-
ATBHBIMM KOMUSIMM (PU3MUECKUX aKTUBOB, 0bec-
MeYMBAIOT MOHUTOPVHT M MOJEIMPOBaHMe B pe-
aJTbHOM BpeMeHU, IIOMOrasi KOMIIaHMSIM ITPOTHO-
3UPOBaTh U MPeJOTBPANIATh OTKa3bl 060PyIOBa-
HUS [9]. DTU CTPYKTYPbI CTUMYIUPYIOT KaK COOITIO-
IleHVe 3aKOHOJATeNbCTBA, TaK M WMHHOBAIUM,
yAy4IIasi onepanyoHHOe COBEPIIEHCTBO B 9Hepre-
TUYECKOM CEKTODE.

BHempeHMe yCTOMUMBBIX METOIOB OOCTYKMBA-
HUSI B SHEPIeTUYECKOM CEKTOpe COMPSIKEHO C He-
CKOJIbKMMM 00IMUMM mpoodsemMamu. K HUM OTHO-
CATCSI TeXHUYeCcKue Oapbepbl, TakMe KaK CJIOXK-
HOCTh MHTETrpalyy IepeJoBbIX TEXHOJOTUIA, Ta-
KMX KaK CUCTEMbI IPeIVMKTUBHOTO O6CTYKMBaHNS,
M HeOOXOIMMOCTh KBTM(PUIMPOBAHHOTO TI€PCO-
Hana gjs ux abdextuBHOM sKcruryatamum [10].
duHaHCOBbIe 6apbepbl TaKKe CO3JAIOT 3HAYM-
TeJIbHbIE TIPEMSITCTBUS, TOCKOIbKY ITepBOHAYAIIb-
HbIe MHBECTULIVY, HEOOXOAMMBIE AJIS YCTONUMBBIX
TeXHOJIOTUIA 1 CBSI3aHHOTO C HUMU 0OyUYeHMsI, MO-
TYT OBITH CyLIeCTBEeHHbIMMU. KpoMe TOro, opraum-
3aI[MOHHbIE 6apbepbl, TaKMe KaK COMPOTUBJIEHNE
M3MEHEeHMSIM U HeoOXOAMMOCTb 3(PGeKTUBHOro
MEXBEIOMCTBEHHOTO  COTPYIHMYECTBa,  eIle
Oosiblile YCIIOKHSIIOT IPUHSATIE 3TUX MeTOozOB [11].

Crpateruu mpeoioneHus 3TUX ITPo6ieM BKITIO-
yapT obecrieueHyue aJeKBaTHOTO (MHAHCUPOBa-
HUST ¥ (MHAHCOBBIX CTUMYJIOB IJISI TIOMJEPSKKU
TepBOHAYAIbHBIX MHBECTULINI B yCTONUMBDIE TEX-
Hojnoruu [10]. [IpegocTaBieHe MporpaMm IoCTO-
SIHHOTO 06yUYeHMs TapaHTUPYET, UTO 06CTYKMBAIO-
LIMii TIepcoHana OyAeT OCHAlleH HeoOXOOMMbIMU
HaBbIKAMM IJIS1 YIIPABI€HUS U WHTEPIIPETALN
C/IOKHBIX ~ JTQHHBIX [12]. Kpome TOTO,
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dbopmMupoBaHme KyIbTypbl YCTOMUMBOCTU B Opra-
HMU3aUMSIX TTOCPeACTBOM MPUBEPKEHHOCTU PYKO-
BOZCTBA U TIOOMIPEHMST KPOCC-(PYyHKIMOHATBHOTO
COTPYAHMYECTBA MOXKET IOMOYb CMSITUUTD COIPO-
TUBJIEHME U3MEHEHUSIM U 06eCIeUnTDb YCIIeNTHOoe
BHeJIpeHMe YCTOMUMBBIX METOIOB OOCTYKMBAHUS.
Hcnonp3oBaHue TMOAOEpKMBAWOIIE  rocymap-
CTBEHHOJ TOAUTUKM U HOPMATUBHBIX aKTOB
TaKKe MOKET CO3IaTh GJIATOTIPUSITHYIO Cpeny IJIst
TIPUHSITUSI 3TUX MeTONIOB [13, 14].

Pemas 3T mpo6ieMbl IOCPEACTBOM CTPATETH -
YyeCKOro IJIaHMPOBaHUS U UCIIOAb30BaHMS UME0-
IIMXCS pecypcoB, SHEPreTUYeCcKuii CeKTOP MOKeT
TOBBICUTH CBOIO YCTOMUMBOCTD U 3(PhEKTUBHOCTD
paboThI, CITOCOOCTBYS AOCTIMKEHMIO O0jiee Mupo-
KX 9KOJIOTUYECKMUX Y IKOHOMUYECKUX LIeJIein.

Bymyive HarpaBieHUsT M MHHOBaIUY B 0OCITY-
SKMBAaHUUM SHEPreTUUYeCcKOro ceKTopa, Kak oxuia-
eTcs1, 6yoyT B 3HAUMTENbHOI CTEIIeH) 3aBUCETh OT
HOBBIX TEXHOJIOTUIA, MEHSIIOILENCS MOJUTUKU U
MPOA0JIKAIOLIEICS BOMIOIMM YCTOMUMBBIX MpaK-
TUK. OXXMIaeTcs, UYTO IlepeoBble TEXHOIOTUM, Ta-
Kue kak MU, VlHTepHeT Belleii M aHAIUTUKA 6OJTb-
IIMX JaHHBIX, IPOM3BEAYT PEBONIOLMIO B YCTOM-
YMBOM OOCTYXMBaHUM, 06eCrieunB BO3MOKHOCTh
MPeIUKTUBHOIO OOCHYKMBAHUS, ONTUMU3ALUU
SHepronoTpebseHns] ¥ TOBBILIEHUST 06Ieit 3¢-
dbexTMBHOCTM 9HepreTMueckux cucrem [15].
Kpome TOro, HOBble MaTepuabl U UHTEJIEKTY-
aJbHbIe TATYMKM, BEPOSITHO, OYIYyT UTPATh pella-
IOIIYIO POJTb B IIPOJJIEHUM CPOKA CIYKObI 060pyI0-
BaHMS U COKpalleHu BpeMeHU MpocTosi. YTo Ka-
CaeTcsl TMOMUTUKY, OYAyIIyMe TEeHOEeHIMM YKa3bl-
BaIOT Ha 60J1ee CUITbHBIN aKIeHT Ha HOPMAaTUBHBIX
paMKax, KOTOpble MOAAepKMBAIOT YCTOIUYMBbBIE
MHBECTULIMM U BHeApeHNe 3e/IeHbIX TeXHOIOTUIA.
IMakeT ycroitunBoro ¢uHaHcupoBanus EC 2023
SIBJISIETCSI IPMMEpPOM TOTo, Kak (MHAHCOBbIE CTU-
MYJIbl U TIOAAEPXKUBAKOIIYE MpaBuiaa MOTYT CTHU-
MYyJIMPOBAaTh Iepexor K 60Jiee yCTONYMBBIM SHED-
reTMYeCKMUM IpakTukam [16]. ITo mepe cOmvskeHMSI
3TUX TEXHOJIOTUI U MTOUTUK OKUIAETCS, UYTO IBO-
JIIOTIUST YCTOWYMBBIX METOMIOB OOGCTY>XKMBAHUS GY-
JleT coCpefoTOoYeHa Ha IPUHIUIIAX KPYTOBOW KO-
HOMMKM, MOOLIpsIsi MOBTOPHOE MCIIOIb30BaHUE,
mepepaboTKy ¥ TOBTOPHOE MCIIOIb30BaHMe MaTe-
pUaJIOB AJjis1 MMHUMM3AIMU OTXOHOB U BO3MeEli-
CTBUSI Ha OKPY3KAIOIILYI0 Cpesly. DTU JOCTIDKEHUS B
COBOKYITHOCTM TIPEATIOJIaraloT Ipeodpasyronmii
CABUT B CTOPOHY 60Jiee YCTOMUMUBBIX, 3PHEKTUB-
HBIX UM YCTOWYMBBIX CTpaTEruii 0OCTY>KMBAHUS B
3HepPreTUYecKOM CEeKTOpeE.

3akinoueHue

ITogBoast UTOT, MOKHO CKa3aTb, UTO YCTONYM-
Bble METOJbI OOCTYKMBAHUS B 3IHEPTeTUUECKOM

CeKTOpe MMEKT BaXHOe 3HaueHue IJis pelieHust
OBOMHONM 3amauM YAOBJETBOPEHMS PpacCTyIIEro
CIIpoCca Ha SHEpPrui0 M MUHMMM3ALUM BO3Zei-
CTBMS Ha OKpYKamwIyio cpeny. Tekyiiye TeHIeH-
LMY TIOUePKUBAIOT BaXKHOCTh 3KOJIOTUYECKU UM-
CTBIX MaTepuajioB, COKpallleHUsI OTXOJ0B U 3Hep-
ro3dGexTUBHBIX Oorepannit, 06yCIOBI€HHBIX 10-
CTVDKEHUSIMU B 00JIACTM TPEIUKTUBHOTO 0OCITY-
SKMBaHUSI M MHTEJIEKTYaJlbHbIX TEXHOJIOrU. By-
IyIye HaIlpaBjeHUs, BepOSITHO, 6YIyT coCpemo-
TOUEeHbl HAa MHTEerpauuy MCKyCCTBEHHOTO MHTEN-
nexra (Al), UntepHeta Bemeli (IoT) u aHanuTUKM
OO/BIINX MTaHHBIX, MMOAAEPKMBAEMbIX Pa3BUBAIO-
MVMMCSI HOpPMaTUBHBIMM 6a3aMy ¥ ITPUHIIUIIAMMU
KPYTOBOV 5KOHOMMKU. [IpUHSIB 9TU yCTOIUYMBBIE
MeTO[Ibl, SHEPTeTUUECKUI CEeKTOP MOXET IOBBI-
cuTh 3¢ PEeKRTUBHOCTD, COKPATUTDh PACXOIbl U BHE-
CTV 3HAUUTENbHBIN BKJIaA B IVIOOATbHbBIE LN
ycToiunBoro passutus. IIpomosmkatoieecs: pas-
BUTHME ITUX METOAOB 00eliaeT 6osee yCTONUMBOE
M 9KOJIOTMYECKM UYNMCTOE SHepreTudeckoe Oymy-
uiee.
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SUSTAINABLE MAINTENANCE PRACTICES IN THE ENERGY SECTOR:
AN OVERVIEW OF CURRENT TRENDS AND FUTURE DIRECTIONS

Abstract. The energy sector must balance the growing demand for electricity with environmental sustainability.
Sustainable maintenance practices are the key to improving efficiency, reducing costs and minimizing environmen-
tal impacts. The introduction of environmentally friendly materials, waste reduction methods and energy-efficient
operations, especially through predictive maintenance using the Internet of Things and data analytics, can signifi-
cantly reduce the failure rate of equipment and extend the service life of infrastructure, thereby increasing opera-

tional efficiency and cost savings.
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QUALITY OF EXPERIENCE (QOE) METRICS
IN COMPUTER-AIDED HEALTHCARE SYSTEMS: A REVIEW

Abstract. This review aims to highlight the current metrics of quality of experience (QoE) related to healthcare
ecosystems. Understanding of the current situation and suggesting future directions by examining the landscape of
QoE metrics within healthcare ecosystems. In addition, this review paper refers to the subjective metrics including
metrics related to the patient itself, and other metrics called objective that are related to the system and network
environment. Taking into account the constraints that may exist in the healthcare environment, the analysis takes
into account both subjective and objective measures. this study also partitions the case study QoE metrics by deter-
mining and integrating to reach better optimization of healthcare ecosystem metrics. Furthermore, future directions
for improving QoE evaluation in healthcare include integrating Al, continuous monitoring, and real-time feedback
loop metrics should be considered. The results of this study show how to improve patient experiences and guide
future investigations in this developing area.

Keywords: QoE metrics, healthcare systems, patient experience metrics, Computer-aided systems.

1. Introduction

Quality of experience (QoE) is defined as “the
overall acceptability of an application or service, as
perceived subjectively by the end-user. The rec-
ommendation also includes the complete end-to-
end information about client, terminal, and net-
work infrastructure; and may be influenced by the
client context”. Hence, measuring a subjective
QoE may differ from one client to another, it is

usually estimated using objective parameters [1, p.
723-734]. The relationship between QoE and QoS
is non-trivial and we have to analyze if additional
factors can influence the perception of quality for
the delivery of multimedia content especially in
cloud computing environments and SDN net-
works. figure 1 shows factors contributing to QoE
[2, p. 308-318].

QoE
Objective Subjective
lity of
Wy o Human Components
Service
' : . ' 1 '
Service Transport Application Emotiong - ~-- Service £ |
factors factors factors S billing |

Fig. shows factors contributing to QoE

QoOE in healthcare systems reflects overall sat-
isfaction of users with the network system and

services [3, p. 92718-92730]. For personalized and
remote healthcare services, and for monitoring
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patient conditions QoE is essential. QoE in
healthcare systems has become an important di-
mension in delivering contemporary health ser-
vices in addition to this. Clinical outcomes solely
used to measure the effectiveness of healthcare
traditionally, but the new paradigm shift is evolv-
ing which recognizes the importance of patient-
centered care and places its focus on the overall
experience of an individual within the ecosystem
of healthcare. In healthcare, QoE represents both
subjective and qualitative dimensions related to a
patient while coming into contact with clinical ef-
ficacy's aspects as well as those other factors con-
tributing towards satisfaction, involvement, and
wellness altogether. With years passing by, tech-
nology merging along with increased patient-cen-
tered care has raised importance towards QoE in
Healthcare [4, p. 1-6]. It is covers a wide range of
issues— usability of healthcare applications, effec-
tive communication between patients and provid-
ers, seamless integration of technology into work-
flows, and satisfaction with the healthcare journey
[5, p. 102779]. Elements like reaction times, avail-
ability of medical records, and compassionate
treatment all play a major role in the overall expe-
rience quality. The patient experience is expand-
ing with the introduction of telehealth services,
health applications, and electronic health records
[6, p. 865-876]. One of the most important things
is to have these technologies that not only fulfill
clinical standards but also improve patient’s over-
all well-being. QoE factors are particularly im-
portant in areas such as telemedicine, where the
success of remote consultations depends heavily
on how easy it is to use, reliable and emotionally
connected technology can be [7, p. 3083].

The main point of this argument is that the au-
thor wants to understand what QoE in healthcare
really involves. The first statement also highlights
the fact that there is a systematic review through
which the study synthesized past literature. This
second statement, on the other hand, says that
even if this has been looked at at many angles over
time, little remains known about it and hence a
new perspective is needed.

2. Contribution of this work

This systematics review’s aim is to develop in-
sights and trends from current research work.It is
rather based on aggregating different studies
therefore being seen as a blue print for future
works on quality of care improvement in
health.Meaningful insights can be obtained by in-
cluding only those metrics that are most likely to
have an impact on medical care delivery.These

include CES or Customer Effort Score and NPS or
Net Promoter Score which are specific metrics
used by businesses in the healthcare industry.In
addition, its concise tabular format enhances read-
ability making it an excellent resource for under-
standing and applying QoE measures in various
scenarios.

3. Types of qos measurement in healthcare
system

QoE metrics [8, p. 8387-8408] The QoE is em-
ployed to evaluate a product or service's overall
user satisfaction and usefulness. These metrics ex-
plore the subjective experience in addition to tech-
nical performance [9, p. 1-6]. Typical QoE
measures consist of:

3.1 Subjective Metrics:

Mean Opinion Score (MOS): Quantifying the
overall quality of a system or service, MOS is com-
monly used. The users are required to grade their
experience on a numerical scale which majorly
ranges from 1-5 with five being the highest score
[10, p. 2505-2519].

User Satisfaction Surveys: These surveys seek
opinions and views of users concerning different
aspects of experience. One may ask about usabil-
ity, content quality and perceived performance
among others [11, p. 716-724].

Qualitative Feedback: Users’ comments and
qualitative feedback can be useful for identifying
specific problems, preferences, or areas to work
on.

Focus Groups: When done in a well organized
manner, Focus groups can provide detailed in-
sights into experiences of users and bring out com-
mon threads.

3.2 Objective Metrics:

Bitrate: For video streaming applications,
Higher bitrates often offer better quality. However
it is vital to balance between quality and band-
width restrictions [9, p. 1-6].

Frame Rate:The higher frame rates contribute
to smoother video playback and improved user ex-
perience.

Latency:This is measured as latency where
there is delay between action and corresponding
response. It therefore implies that low latency is
important in real time applications like online
gaming and video conferencing [12, p. 2290].

Packet Loss:The network performance would
be degraded due to packet loss. Thus lower packet
loss usually implies better performance.

Jitter: What is Jitter? It is a variation in the ar-
rival of data packets. For smoother experiences,
packets must be delivered consistently.
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Resolution: What does resolution mean?
Higher resolutions result into better quality of the
video and image applications.

Start-up Time: What’s it called when the time
for an application or service to start is long
enough? User satisfaction depends on how long an
app or services takes to start.

Error Rates: How often do errors occur? Error
rates are measured by glitches or mistakes in
userinterface and content delivery.

3.3 Key Metrics for Measuring Patient Experi-
ence

Measuring patient experience involves looking
at both subjective as well as objective metrics that
collectively reveal different aspects of patient sat-
isfaction and wellness within healthcare industry
[13, p. 6243-6269]. Here are some of the metrics
are used for assessing Patient QoE:

Net Promoter Score (NPS): NPS is one of the
most valuable KPIs in healthcare because it gives
real-time feedback regarding customer satisfac-
tion and loyalty. The focus must be on promoters,

while detractors should ideally be converted into
promoters; thus NPS cannot be used to identify
likes and dislikes specifically. Thus, low NPS
means there is a high chance that patients will
leave their doctor or hospital therefore hospitals
have to conduct root cause analysis as well as im-
prove their services in order not to lose any cus-
tomers due churns.

Customer Effort Score (CES): CES is considered
as a driver of loyalty hence can easily be measured
using one question only. This score helps measure
how many patients found their interaction easy
compared with all those who answered.

Customer Satisfaction (CSAT): CSAT help to
understand how patient providing specific contact
made at the hospital. It calculated by considering
the satisfied-responses divided by total-responses.

Number of Open Issues: it help to observing
how many issues are still in unresolved state for a
specific patient or over a period of time.

Quality Metrics: used to assess how service is
given match the patient needs.

Table 1

Shows the summarization of these metrics

Category Metric

Description

Subjective Metrics | MOS

users rate their experience on a scale of 1 to 5.

veys

User Satisfaction Sur- | Gathering opinions using surveys.

Qualitative Feedback

qualitative feed back from user.

Focus Groups

Structured discussions with a group of user.

Objective Metrics | Bitrate balancing quality, bandwidth.
Frame Rate (Fr) Higher Fr contribute smoother video.
Latency Measures the delay between sender and receiver in a time
Packet Loss Refers to packet lost, used for asses the network.
Jitter Vibration in time of packet delay
Resolution Used in video streaming, refers to the quality of the trans-

mitted video.

Start-up Time

measuring time take for an application or service to start.

Error Rates

Frequency of error in user application or content delivery.

Patient  Experi- | NPS Indicates patient satisfaction and loyalty, to improve ser-
ence Metrics vice.

CES Measures ease of patient interactions

CSAT Assesses how patient perceive specific service at hospital.

Number of Open Is-
sues

Observe the unresolve issue for a patient over time period.

Quality Metrics

Evaluate the service match patient needs.

4. Literature Survey of QoE in Healthcare
Systems

Several studies discuss the significance of QoE
in healthcare systems are illustrated in this survey,
highlight the main contributions. Furthermore,
the summarization of these studies is presented in
table 2.

o In[14, p. 844-856], The authors identify 22
main categorie, 51 sub-categorie that underlie the
experience quality concept in healthcare and pre-
sent them in a classification framework that sug-
gest relationship between experience quality and
satisfaction.
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e In this paper [15, p. 54-70], the effect of
service quality on health-services experience was
asses with help of Smart software package, and
data was combined via the questionnaire survey.

e In this paper [16, p. 137-140], the authors
investigate factors like (technical and non-tech-
nical) to evaluate the patients and doctor using the
seviece with video consultations (teleconsulta-
tions).

e In[17,p.2483-2500] the authors proposed
overview of metrics of assessing quality of medical
images, discuss the performance metrics in QoE-
oriented resource allocation for health monitors,
and provide a taxonomy of different metrics em-
ployed to evaluate medical image.

e  They proposed in [18, p. 723-734], a novel
adaptive QoS computation algorithm (AQCA) for
efficient monitoring of system performance indi-
cator, i.e, transmission power,duty cycle, and
route selection via medical data processing.

e  The main contribution of this research [19]
is they develop and work on QoE-driven data com-
munication frame-work for tele-healthcare in An-
droid. The framework introduces a QoE-driven
congestion controller (QCC) and a QoE-driven
multi-path  transmission  control  protocol
(MPTCP) scheduler (QMS). These component

worked together to enhance data transmission
throughput and robust in telehealthcare system.

e  The study [20, p. 1195-1214] provide view
and perceptions of patient toward the quality of
healthcare services. The healthcare service quality
dimensions i.e, physical environment, customer-
friendly, responsive, communication and privacy.
Hospital healthcare service quality was examined
in order to find out its effect on patients satisfac-
tion.

e The main Contribution of this study [21]
refers to emphasizing its complexity and its close
association of patient satisfaction. It highlight the
evolving significance of patient experience metric
in context of healthcare reimbursement and per-
formance policies.

e  The study refers to [22, p. 19-28] qualita-
tive investigated relationship between overall user
satisfaction and five key aspect of clinical infor-
mation system, namely, key functionalitie; effi-
ciency of use; intuitive of graphical user interface,
communication, collaboration and information
exchange.

o In this paper [23], the authors describe a
framework of three short generic measures cover
patient experience, result, and integration, used
individual or in combination in all levels of the
healthcare aplication providers.

Table 2

The summarization of the literature review

Ref. Methodology

Main Contributions

[14] | Classification Frame-

Identifie 22 main, 51 sub-categories metrics. Suggests a relationship
work between experience quality and satisfaction.

[15] | SmartSoftware &

Assesses the mediating effect of service quality on health services in-
Questionnaire Survey | novation and outpatient experience. Utilizes SmartPLS for analysis.

nical and Non-Tech-
nical Factors

[16] | Investigation of Tech- | Investigates factors influence patient and doctor quality of experience

QoE-Oriented Re-
source Allocation

[17] | Overview of Metrics & | Proposes overviews of metrics for assessing medical images.

gorithm

[18] | Proposal of AQCA Al- | Propose an adaptive QoS computation algorithm for efficient monitor-
ing data processing in healthcare applications.

Driven Framework

[19] | Development of QoE- | Introduce QoE-driven data communication framework for tele-
healthcare using Android device.

[20] | Assessment of
Healthcare Service
Quality Dimensions

Assesse healthcare service quality dimension and their impact on pa-
tient satisfaction and loyalty.

Experience Metrics

[21] | Exploration of Patient | Highlight the significance of patient experience metrics in healthcare
application and system performance.

[22] | Qualitative Investiga- | Investigates the relationship between user satisfaction and key aspect
tion of clinical information system.

[23] | Description of
Measures

Describes a framework of three measures covers Patient Experience,
Satisfaction Result, and Service Integration for healthcare provider.
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5. Conclusions

the review highlight on the main roles of QoE
metrics in assessing user satisfaction and across
healthcare system. The presented table 1 shows
the set of subjective and objective metrics, offering
a valuable reference for practitioners and re-
searchers. In addition, covering challenges includ-
ing subjective in assessment and trying to diverse
content, emphasize the need for ongoing studies
in QoE methodologies. Addressing issues in the
real-time applications and ensurs healthcare data
security remain critical considerations.

6. Recommendation, Challenges, and Fu-
ture direction:

Moving forward, future endeavors in QoE in
healthcare systems assess should focus on enhanc-
ing subjective metrics by develop more robust
methods for effective subjective metrics across dif-
ferent users, considering individual perceptions
and preferences. Privacy and data security re-
search approach most be considered in future di-
rections to ensure healthcare data security while
collecting valuable patient experience data,
aligned with stringent privacy regulations. Fur-
thermore, investigates real time optimization
strategy to address challenges in latency, ensuring
a consistently high-quality user experience in dy-
namic network conditions. By addressing these fu-
ture directions, the field can progress toward more
standardized, adaptive, and efficiently.
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XbIJIBIPOB Armib XbIAbIP OIJIbI
PYKOBOAMTEJIb IPYIIIIbI pa3paboTKM,
000 «1C-CodT», Poccus, r. MockBa

1C: KABMHET COTPYJHUKA:
VMHHOBAIIMY B 3JIEKTPOHHOM KAJJPOBOM JOKYMEHTOOBOPOTE

Annomauus. B cmamee paccmampusaemcs cepsuc «1C: Kabunem compyoHuxar, npedHasHaueHHoiii 015 83a-
umodeticmeus KomMhauuii ¢ ux nepcoHanom. Onucamst npeumyujecmea nepexodda om OYMaxcHozo K INeKMpPOHHOMY
Kadposomy 0OKyMeHmMoobopomy, 3aKkoHodamesibHble UHUUUAMUBb! 8 MOt 001acmu, a makice GyHKYUOHAIbHbIE
B03MOMHOCIU Cepsuca, 0becneuusarnlyezo 08ycmopoHHUti 00meH dokymenmamu. O6Cyxdarmcs 80npocs UHme-
2payuu ¢ nopmanom «Pa6oma é Poccuu» u UCNonb308aHUS JIEKMPOHHOT NOONUCU.

Knroueenle cnoesa: «1C: Kaburem compyoHUKa», 31eKMPOHHbIT Kadposbili doKyMeHmoo60pom, 371eKIMpoHHAs
noonuce, HR-0okymeHnmsl, yugposusayus, 20Cyciyeu, UHmezpayusl.

BBegenune

O6MeH [OKyMeHTaMM, IIPeIyCMOTPEeHHBbIMU
TPYIOOBBIMM OTHOIIEHUSIMM, YaCTO HAa3bIBAIOT Kaji-
POBBIM [TOKYMEHTOOO0POTOM. DTO 3asiBJIEHUSI U
MIpMKa3sbl, CIIPABKM ¥ PACUETHbIE JIUCTKU, — JOKY-
MEHTBI, KOTOpbIe MPeayCMOTPEHbI TPYIOBbIM 3a-
KOHOZIaTeIbCTBOM, 0 opMJIsieMble MEXIY paboT-
HMKOM U ero paboTomaTeseM.

KagpoBble HOKYMEHTBI, KaK U ApPYTMe HOKY-
MEHTBhI B JI000it npyroit cdepe Haleit >KU3HU
obopMJISIICh HA 6yMare U CKPEIvISUIUCh IO -
CSIMM U TIeUaThio opraHmsanyuu. [IJist ocyIecTBie-
HUSI 9TOTO IEeJCTBUSI COBEPIIEHHO €CTeCTBEHHbIM
6bL10 MocelleHre oduca paboromaTens. B pegkux
CIyyassx MOXHO 6bIIO cebe MpencTaBUTh OOMEH
IOKyYMEHTaMM OTIIPaBKO/ MX B KOHBepTe IO
O0OBIUHOII TTOUTe.

i1 IpeapusiTuii, COTPYIHMKU KOTOPBIX pa-
60TaIOT OMCTAHLIMOHHO WM BaXTOBBIM METOMOM,
obopMiieHMEe TOKYMEHTOB OTHUMAJIO OTIOJIHU-
TeJIbHOE BPEMS U PECYPCHI.

ITpy 3TOM AOKYMEHTOOOG0POT MEXKIY COTPY/I-
HMKOM UM OpraHm3alueii He 3aKaHYMBAeTCsl eIy-
HOBpEMEHHBIM O(QOpPMJIEHMEM MaKeTa JOKyMEH-
TOB IIpU IpueMe Ha paboty. C pacue THbIMU JIUCT-
KaMM, HalpyuMep, 3aKOHOJATEJIbCTBO 06sI3bIBAET
paboTomaTesnsi O3HAKOMJISITh PAOOTHUKOB TIOT,
noanuce exemecssuHo [1]. Komanamposku, OT-
ITyCKa, IPUKa3bl, CIPaBKU, — BCE 3TO BHYIIUTEIb-
HbI/ perynsipHblii 0OMeH TOKYMeHTaMM.

OT 6ymMaru K 3JIeKTPOHHBIM JOKYMEHTaM

BymakHOe B3auMMOZeiiCTBMEe BOCIPMHUMAJIOCH
BIIOJTHE eCTeCTBEHHO 10 TeX I0p, [I0Ka He IOSIBU-
Juch cMapTdOHbBI, a JIeKTPOHHbIE CEPBUCHI HE
CTa/IM YaCThIO Hallleli K13HU. B mmepmos MaccoBO
undpoBU3aIUM JIIOJM, TIPUBbIKAIOIIME K OHJIAlH
B3aMMO/IeICTBUIO B ApyruX cepax, CripaBejiMBO
OXXMIAIOT aHAJIOTUYHOTO ITOIX0/1a M B OOIEHMM CO
cBOMM paboromareneM. ITOKyIIKa IMOBCEIHEBHBIX
TOBAapoOB, 3aKa3 TakCH, 3alMCh Ha TIPUEM K Bpauy,
3asgBJieH/e Ha BbIAAUY 3arpaHNacnopTra Win 3a-
MeHY BOJIUTE/bCKUX MPaB, — BOT JIUIIIb HETIOTHBIA
TepeueHb HOBBIX OHJIAVH MPUBBIUEK [2]. B mepuof,
ke nangemum COVID-19 BO3MOXHOCTb yAaJieH-
HOTO B3aMMOJENCTBUSI C ITOCTABIIMKOM JII060TO
TOBapa WM YCIYTU CTajaa COBCEM OUEeBUAHOIA [3].

B cdepe nmepexoma oT 6yMakHOTO B3aMMOJEl -
CTBUSI MeXIy KOMIaHMell U ee COTPYAHUKAMU K
371IeKTPOHHOMY Hejb3sl He OTMeTUTb U MHUIMA-
TUBBI rocymapctBa. K JIoBy ckaszaThb 3akKOH 00
3JIEKTPOHHO oAy [4] 6bUT JaBHO, HO B HEM He
OBLJIO YETKUX MHCTPYKIMIA O TOPSIIKE ee TIpuMe-
HEeHMS UMEHHO B KaJIpOBOM JIOKYMEHTO0O0pOTe.

KagpoBblif 3/IEKTPOHHBIN JOKYMEHTOO0O-
pPOT ri1a3aMy 3aKOHOJATesI

29 anpens 2021 roga B I'ocgymy P® Ha pac-
CMOTpeHMe ObII BHECEH 3aKOHOITPOEKT, TOTIOTHSI-
ouii TK PO craTtbeit 22.1, KoTopasi 3akperniseT
BO3MOKHOCTb OOPMJIEHUS U TIPUMEHEHUS Kaj-
POBBIX TOKYMEHTOB B 3JIEKTPOHHOM Buue 6e3
HeoOXoaMMOCTM AyOMMpoBaTh MX Ha Gymare [5].
Buecenne mnonpaBok B Tpyznosoii kopekc P®
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MO3BOJIIET TPakOaHaM YCTPOUTHCS Ha paboOTy B
IPYTOM TOpOJie U TOINICATh TPYAO0BOI AOTOBOP,
He noceinast opuc. JJIOKyMeHTbI, HEOOXOIUMBIE OT-
IeJTy KaJipoB, MOXKHO 6yIeT BU3UPOBATh OUCTAH-
IIMOHHO C TTIOMOIIIbIO 3JIEKTPOHHOJ TMOIMCH.

ITo 3amymMKe aBTOPOB 3aKOHA [IJIs1 OpraHu3aIn
KaJIpOBOTO 3JIEKTPOHHOTO TIOKYMEHTO0O0pOTa OY-
IeT UCIIOAb30BaThesl udposas mwiatdopma «Pa-
6ota B Poccun», Ha KOTOpOIi paboTomaTen CMO-
TYT CO3[IaBaTh M XPaHUThb JOKYMEHTBI, a COTPY/I-
HUKM — MMOAK/IOUATHCS K Hel yepe3 noprtan «['oc-
yCayTu» am60 uepe3 MHPOPMAILMOHHYIO CUCTEMY
paboropaTes, IpM YCIOBUM, UYTO OHA COOTBET-
cTByeT TpeboBaHusAM TK PO [6].

IpenmnosaraeTcs, 4To IS Mepexofa K 3JeK-
TPOHHOMY KaJlpOBOMY B3aMMO[IeCTBIIO, KOMIIA-
HUM HYXKHO:

e  TIOJYYUTDb COTJIaCHe COTPYAHMKOB Ha MUC-
MTOJIb30BaHME 3JIEKTPOHHBIX JOKYMEHTOB BMECTO
OyMaykHbBIX, IIEPEXO]T Ha 3JE€KTPOHHbIN JOKYMEH-
TOOOOPOT 1IJ11 paOOTHMKA He SIBJISIETCST 00sI3aTeNb-
HBIM, ¥ BBITIOJIHSIETCS TOJIBKO C €ro 0(UIMATbHOTO
coryacus,

e CHAGOUTHh CIEIUATUCTOB MPEIIIPUSITUS
KBATMGUIVPOBAHHBIMM 3JIEKTPOHHBIMY TTOMATIN -
csamu [7],

e  CHAGOUTH COTPYIHUKOB IIPEOIIPUITUS He-
KBAIMGUIVPOBAHHBIMM WM TIPOCTBIMU  3JI€K-
TPOHHBIMU NTOATIUCSIMU [8],

e nopaboTaTh KaapoBYyI0 WHMOpMaIOH-
HYI0 CUCTeMY IJIS MHTerpauuy C moprajom «Pa-
6ota B Poccun» [9].

00125 cxema B3aMMOJeiCTBUS

Torpma, 1O 3agyMKe 3aKOHOAATeNs, obmas
cXeMa B3aMMOMENCTBUS BBINIIAUT CJIeTYIOUINM
obpasom:

IpencraBuTenb paboTOmATENSI — KaK IPaBUIIO,
3TO CIENMANNCT KaPOBOI CITyKObI:

e  odopmiseT B MHOOPMALIVMIOHHOV CUCTEME
KaJIpOBbIiT JOKYMEHT, HanpuMmep, «[IpuKas o mpu-
eMe Ha paborty, (T-1)» [10],

e  TIOAMMCHIBAET €ro KBaIMMUIMPOBAHHONM
3JIEKTPOHHO MTOATINCHIO,

e  BBITpPY)KaeT Ha mopTas «Pa6oTa B Poccum».

COTpYIOHUK, KOTOPBIi JOIKEH 03HAKOMUTHCS C
MIPUKA30M:

e  TOIKIIOUaeTcs K noprany «Pa6ora B Poc-
CUM», aBTOPU3YSCh, HAIpUMep, uepe3 CepBUC
«Locycimyrn» [11],

e  3HAKOMMTCS C JOKYMEHTOM,

e  CTaBUT CBOIO ITPOCTYIO 3JIEKTPOHHYIO MO~
IINCh.

C/IOXKHOCTM M HEyZOoOCTBa i1 COTPYIHMU-
KOB

[MpencraBieHHass cxema OCTAaBSIET BOIIPOCHI.
Kak moATONKHYTh COTPYAHMKA K 03HaKOMJIEHUIO C
JOKYMEHTOM Ha nopTtane? CBSI3b MOTy4yaeTcs, 1o
CyTH, OBHOCTOPOHHSSI. U KaKk Ipu TaKo¥ OGHOCTO-
POHHEI CBSI3U MPUHUMATD 3asIBJ€HUS OT COTPYA -
HuKa? Benb eciin Ux mo-rpeskHeMy 0OpMJISITh Ha
6ymare, TO Kakoil TOTJa BOOOIe BO BCeM 3TOM
CMBICJI, eC/iM JOKYMEHTOOOOPOT He CTaHOBUTCS
TIOJTHOCTBIO 3JIEKTPOHHBIM ?

Pemnrenne ajist paGOTHUKOB M OpraHU3aInii

Cepsuc «1C: KabuHeT cCOTpyIHUKA» TaeT OTBET
Ha 9T Bompockl! [12]. OH obecrieunBaeT ABYHa-
MPaBJIEHHBIII TOTOK 3J€KTPOHHBIX JOKYMEHTOB,
CO31aBasl MOMHOIIEHHBIN KaAPOBBI 3J1€KTPOHHBIN
IOKYMEHTO060POT.

«1C: KabuHeT coTpygHMKa» — 3TO BeO-puIIo-
>KeHMe, KOTOPOe MO03BOJISIET COTPYLHMKAM BUIETh
nHdopmaiuio o cebe U CBOEH 3apIiaTe, MOJIyYaTh
pacueTHble JIUCTKY, 3HAKOMUTBCSI C JTOKYMEH-
TaMu, a TakKe — 3aKa3bIBATh CIIPABKY, 0OPMIISITh
3asBJIeHUSI Ha OTMYCK, MepefaBaTh CBeleHUs 06
M3MeHeHUM JIMYHBIX TaHHBIX M MHOTO0€e IPyToe.

Hcmonb30BaTh CEPBUC MOXKHO U3 JIIOOOTO TMO-
IyJISIpHOTO Opaysepa WuaM uepe3 MOOUIIbHbBIE
ycrpoiicTBa. [Tpunoxkenne «1C: KabuHeT coTpyn-
HMKa» JOOoCTynmHO B AppStore [13] m Google
Play [14].

Kak pa6oTopmareiio MOgKIIOUUTHCSI K cep-
Bucy «1C: KaOuHeT cOTpygHUKa»

[NMopkioueHMe JOCTYITHO U3 MOMY/ISIPHBIX MTPU-
noxenuii 1C, HaripuMmep, «1C: 3apmiaTta U ymnpas-
neHye nepco”anom» [15] umu «1C: Byxrantepus»
[16]. B HacTpoiikax Nporpammsbl IpeayCcMOTpeH
MacTep NOAKIIOYEHMSI, KOTOPbIi B HECKOIbKO
KJIMKOB TIO3BOJISIET CO3JATh COTPYIHMKAM Kabu-
HETHI U Pa30CaTh MepPCOHa/IbHbIE TPUTJIAIIEHUS
JLJIS HOAK/II0YeHUs K HuM [17].

JJIeKTPOHHAS MOJIINCh COTPYAHMKA

ITocne mopkimoyeHMs] K KabUMHETY y COTPY/-
HMKa TMOSIBJISIETCSI BO3MOXXHOCTb CO3[aTh CBOIO
37eKTPOHHYIO MOAINUCh, NPUAYMAaTh OJs1 Hee Ma-
POJIb M COTJIACUTBCS C ee XpaHeHueM B obs1ake. Kak
TOJBKO MOJANMCH CO3[aHa, €e MOXXHO MCIIO0/Ib30-
BaTh JJ1s1 pabOThI C JOKYMEHTaMMU.

COTpyIHMK Terepb MOXET MNOANCATh PacyeT-
HBI JIUCT, TIOATBEPAUB TEM CaMbIM (haKT O3HAa-
KOMJIEHUSI C HUM, MOXET MOJaTh ¥ MOATINCATD 3a-
sIBJIEHME Ha OTIYCK. PyKoBOAMTE/Nb TaKOI OTITYCK
MOJKeT COTIJ1acoBaTh, MOAMNUCHIBASI €T0 Y)XKe CBOEeN
MMepPCOHAJIBHON 37IEKTPOHHOI MOAMNUCHIO.

st Micrionb30BaHysI TOANMCY IPUIOKEHKE 3a-
MpalixBaeT Mapojib, HO, €C/IM MOANUCh HYKHA
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CIMIIKOM YacTO, MOKHO MHOTIPOCUTH MPOTpamMmy
3aIIOMHMTBH MApOJIb 10 KOHIIA ceaHca paboThl Win
10 KOHLIA THSL.

IToueMy 37IeKTpPOHHAsA MOAINUCH B 00/IaKe?

IMoamuch — 3TO MpeXxie Bcero Kpumnrorpadus.
A yCcTaHOBKa KPUIITOCPEACTB Ha KOMIIbIOTED CO-
TpyAHUKA — He mpocToe neiictBue. K npumepy,
I 6pay3epa Hy>KeH IJIarMH, a YCTAaHOBUTh KPUII-
TOCpe[ICTBA Ha MOOWIbHbIE YCTPOICTBA MPAKTU-
YyeCcKy HeBO3MOKHO [18].

KcraTu, gaske Ha caiite ®HC, B 1MuyHOM Kabu-
HeTe HaJororiaTe/bIIMKa, BapMaHT XpaHeHUS
MOAINCY B 00J1aKe OTMEeYeH KaK PEeKOMEHIOBaH-
HbIIi. A TIpM MCIIOJAb30BaHMUM He 06JIaUHO IO -
MMACK OTHENbHO MpemyIpeXaaeTcs, 4To paboTa ¢
MOOMJIBHBIX YCTPOWCTB OymeT HemocTymHa. Cyas
10 BCEMY, 9TO 00Ilee OTpacjieBOe OrpaHUUYeHNe,
KOTOpPO€ Ka’keTCsl BIIOJHE PasyMHBIM UM O0GOCHO-
BaHHBIM.

Kakumm gokymeHTaMu opopMIISITH COTJIa-
cue COTpPyJHMKa Ha ydyacTue B 3JIEKTPOHHOM
KaZpoBOM JOKYMeHTOo0oO0opoTe?

B HacTOSIIIMIT MOMEHT OJISI 9TOTO BUIUTCSI He-
CKOJIBKO BAPMAHTOB, HY OVH U3 HUX HE TPOTUBO-
peunT TpeGOBaHMSIM 3aKOHOJATETbCTBA.

Bapuanr 1. BHecT U3MeHeHUS B KOJUIEKTUB-
HbIIT TOTOBOP ¥ 03HAKOMUTb BCEX COTPYIHUKOB C
ero HOBOJI pemakiuyeii. HoBble COTpYIHUKYU OYIYT
3HAKOMMUTBCS C Hel oA, MOANUCH NIPU MpuemMe Ha
pabory.

Bapuanr 2. BouceiBaTh corjiacue Ha 3JIeKTPOH-
HBI/ JOKYMEHTOOO0POT B MHAMBUIYAIbHBII JOKY-
MEHT. 3TO MOKeT ObITb JOIOJHUTEIBHOE COTJIa-
[ieHue K TPYyJOBOMY ILOTOBOPY [JISI CYLIECTBYIO-
IIUX COTPYAHUKOB, a AJIsI HOBbIX — MYHKT B TPYI0-
BOM JIOTOBODeE.

Bapuant 3. OdopmisTh coriacue Ha 3JieK-
TPOHHBIN [TOKYMEHTOOO0POT OTHENbHBIM [OKY-
MEHTOM — COIJIaCUEM.

Br160Op BapuaHTa 3aBUCUT OT OpraHU3aIUMA.

JonomuuTenbHbie Bo3MOXHOCTH «1C: Ka-
OMHEeT COTPYTHUKA»

Bnarogapsi peannM30BaHHOMY B3aMMHOMY 006-
MeHa AOKYMeHTaMM C I0pUANYECKM 3HAUMMBIMU
MOATIMCSIMU MEXKIY COTPYIHMKOM M paboTomare-
JieM, OTKDbIBAeTCSI 1IeJIblii Psifi, TIepPCIeKTUBHBIX
BO3MOXHOCTel. Tak, HanpuMmep, B INePCIEeKTUBe
Ha 6a3e «1C: KabuHeTa cOTpyaHNKa» MOXET OBITh
peann30BaH CEpPBUC aBAHCOBBIX OTUETOB MOMAOT-
YETHBIX JINII.

3akiaoueHue

[lepexon, Ha 3JIEKTPOHHBIN KaZpOBBIA OKY-
MEHTOO0OOpPOT C MCIOJb30BaHMEM cepBuca «1C:
Kabuner coTpygHuKa» TMpencTaBisieT Co6oit

3HAUMTEJIbHBINM IIar BIepeld B ONTMMMU3aLUM pa-
O0TBI C JOKYMEHTaMM MEXKIY paboTomaTelsIMu U
COTPYOHMKAMU. DTOT CEPBUC HE TOIBKO YIIPOIIAeT
nporiecc opopMIeHNsT ¥ 0OMeHa KaJpOBbIMU JI0-
KyMEeHTaMM, HO ¥ obecleunBaeT OPUINIECKYIO
3HAUYMMOCTD BCEX AeiicTBUI1 6arogaps 3J1eKTPOH-
HOJ Tmoamucu. Byayiiee KaapoBOTO MTOKYMEHTO-
obopoTa 3a UMGPOBBIMM TexHOJOrusIMu, U «1C:
KabuHer cOTpymHMKa» SIBJISIETCS SIPKUM IIpUMe-
POM MX YCIIEITHOTO BHEIPEeHMS.
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1C: EMPLOYEE'S OFFICE:
INNOVATIONS IN ELECTRONIC HR DOCUMENT MANAGEMENT

Abstract. The article discusses the "1C: My Office” (Employee's Self-Service Application) service designed for
interaction between companies and their staff. It highlights the advantages of transitioning from paper to electronic
HR document management, legislative initiatives in this area, and the service's functional capabilities that ensure
two-way document exchange. Issues of integration with the "Work in Russia" portal and the use of electronic sig-

natures are also discussed.

Keywords: "1C: My Office”, Employee's Self-Service, electronic HR document management, electronic signa-
ture, HR documents, digitalization, government services, integration.
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ITOCTPOEHUE PABEHCTBA: UCC/IEJOBAHME 'EHJIEPHOTI'O PA3PBIBA
B MPOBbBIX APXUTEKTYPHbBIX ®VIPMAX

AHnHomauyus. B danHoli cmamve npo8ooumcst aHalu3 2eHOepHO20 paspsleéa 8 apXumekmypHslx upmax Ha
MexcdyHapooHoMm yposHe. Ocoboe sHUMaHUe yoensemcst mpyoHOCmaAM, ¢ KOMOPbIMU CIAIKUBANMC HEHWUHbL 8
amoti npogeccuoHanvHoli o6aacmu, u npedaazaromcs cmpamezuu 018 yayduleHus 2eHdepHozo pageHcmeaa. Hccne-
dosaHue oceewjaem KOMNIEKCHble ACNeKmol, C8S3aHHble C 0OCMYNOM K KAPbEPHBIM 803MONCHOCMM, YC08UAMU
mpyoa, a maxxce npede3smocmamu U KOpnopamueHsiMu NOJUMUKAMU, Komoposie 1u6o cnocobcmayom, 1ubo npe-
namcmeym npopeccuoHaIbHOMY pOCMY ¥eHWUH 8 apxumexmype. AHAIU3UPYIOMC UCMopuUecKue U Co8pemMeH-
Hble JaHHbie, Umo0bl 8bI6UMb KOPHU 2eHOEPHO20 HEPABEHCMBA U NPEONOH UMb IPdekmusHbvie Memodsl ezo npe-
odosieHus. Paccmampusaiomcs makice KyJ1bmypHole U COYUAIbHbIE PAKMOPbL, KOMOPble 0KA3bIBAI0M 8/IUSHUE HA
Kapwvepy X¥eHuuH 8 daHHoll ompacau. Imo uccaedosarue noduepkusaem 8axHOCMs co30aHusi noddepxcusarouleti
cpedol, Komopas cnocobcmeosanda vl pazeumuio U NPOOBUNCEHUI HEHWUH HA PABHBIX HAUANAX C MYMCUUHAMU,
obecneuusas makum 06paszom 6oJiee cnpasednusoe U UHKIO3UHOe pabouee npocmpaHcmao.

Knrouessle cnoea: zeHdeptoe pageHcmeo, apxumexkmypd, 2eHOepHbili paspoie, KapbepHoe NPodsuiceHue, Kop-

nopamugHas NOJUMUKAa, Mexc0yHapooHslli aHAnu3.

BBegenus

B uccnemoBaHuy apxXmuTeKTypHOU mpodeccun
[1; 2; 3], TpPaAULMOHHO JOMMHUPYEMOI MY>KUM-
HaMM, OOHAapYyKeHbl 3HAUUTE/IbHbIE M3MEHEHUs.
IlaHHbIe TIOKa3bIBAIOT, UTO JOJIS XEHIIMH B apXu-
TeKType B cTpaHax JIaTMHCKO AMepuku u Biamsk-
Hero Bocroka 3a mocienHue [ecsTh JeT BbhIpociia
npuMepHo Ha 15-20% [4]. Tem He meHee sKeH-
HIVHBI POJO/IKAIOT CTAIKUBATHCS C TIPETSITCTBU -
SIMM Ha TTYTU K PYKOBOJSIIIIUM POJISIM, TA€ UX H0JIS
penko mpesbrmaer 25% [5; 6; 7, ¢. 120-131].

WccnemoBaHue Takke IIOKa3aao, UYTO JKEH-
IIMHBI B apXUTEKType Yallle CTaJKMUBAIOTCS C He-
dbopMmanbHBIMM OapbepaMu, TAKUMU KaK TeHAep-
HbIe€ CTePeOTUIIbl ¥ HecHaaHCHMPOBAaHHBIN pabo-
ynit rpaduK, UTO CHMKAET UX BO3MOXKHOCTU IJIST
npodeccuoHasbHOro pocta. [To maHHbIM Becemup-
Horo 6aHka (2017), B cTpanax BiskHero BocToka
SKeHIIMHBI COCTaB/SIOT Bcero okoJio 10% Bcex 3a-
HSTBIX B apXUTEKType, B TO BpeMs Kak B JIaTuH-
CKOJi AMepuKe 5TOT IOKa3aTesb focturaet 30% [8,
c. 50-65].

BaskHOI1 yacThIO MCCIeIO0BaHMS SIBJSETCS aHa-
JIU3 TTONMUTUK GUPM, KOTOPbIE MOTYT CITOCOGCTBO-
BaTb MJIM IPEISITCTBOBATh Kapbhepe XKeHIMH. B uc-
cnepmoBanuy Kanpuitotn (1988) nmoguepkmBaeTcs,
YTO MHOTME apXUTEKTYPHbIE QVPMBI ITPOIOIKAIOT
MO Iep>XMBaTh MYKCKOe TOMUHMPOBaHMe 3a CUeT
HedOpMaJIbHbIX CeTell U IMPeaB3SITOr0 OTHOLIEHUS
K PYKOBOZSIIMM poJisiM [9, c. 274-290; 10, c. 649-
666]. ITO HAbMIOIeHVIEe IO TBEPKIAAETCS UCCIeI0-
BaHmeM Norris (2009), KoTOpbIii yKa3biBaeT Ha
KyJIbTYpHbIe Gapbepbl, KOTOPbIE YCUIMBAIOT T'€H-
IepHbIe pas3Inuus B IIpodeccuu.

O6cykmeHue pe3ylbTaTOB ITI0KA3bIBAE€T, UTO
IJIST TIpEeOA0JIeHNsI TeHAEePHOr0 pa3pbiBa HEOOXO-
VM KOMIIJIEKCHBIN IMOAX0M, BKIIOUAIOIMINII M3Me-
HEeHMST B KOPIOPATMBHON KyJIbType, 0Opa3oBa-
TeJibHble MHULIMATUBbBI U TOCYOApCTBEHHYIO TO/I-
JIeP>KKY B BiJle 3aKOHOJaTebCcTBa U pedopm. DT
Mepbl MOTYT IIOMOYb CO3[AaTh 060Jiee MHKIIO3UB-
HYIO ¥ CIIpaBeIJINBYIO0 MPoGheCcCUOHANTBHYIO Cpey,
CIIOCOOCTBYIOIIYIO YCTOMYMBOMY FOPOICKOMY pas-
BUTUIO.
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Mamepuanst u memoost

B maHHOI yacTu MUcCcaeqoBaHUsI paccCMaTpuBa-
eTCs aHAJIM3 JaHHbIX, COOPAHHBIX U3 Pa3IMUHbIX
apXUTEKTYPHBIX GUPM IJIS1 U3yUeHUS TeHIepPHOTO
paspbiBa B apXUTEKTypHOI cdepe. MeTommuka
BK/IIOUYAeT KOJMUYECTBEHHBII U KauyeCTBEHHbIN
aHanaM3 KaJipoBOM CTAaTUCTUKM, aHKeTHMpPOBaHME
COTPYIHMUKOB M MHTEPBbIO C PYKOBOAUTEISIMUA.
Oco6oe BHMMaHMe yaeaseTcs BIUSHUIO KOpIiopa-
TUBHOJ IIOJIMTUKM HA KapbepHOe IIPOABIKEHME
SKeHIIMH B apXUTEKType.

Iyist cbopa JaHHBIX MCITOIb30BAIUCh CTAHIAPT-
Hble METOAMKN COLMOJIOTMUEeCKUX UCCIefOBaHMIA,
BKJIIOUAsl aHKeTMpPOBaHMe U MPOBeieHNe CTPYKTY-
PUPOBAHHBIX MHTEPBbIO. AHKETbl BKIIOYAJIM BO-
MpOChl, HampaBjlieHHble Ha BbISIBIEHMUE YPOBHS
YIOBJIETBOPEHHOCTU PaboTO, BOCIIPUSITUSI KOP-
MTOPATUBHOI KyJbTYPbI I BCTPEUEHHBIX OapbepOB
Ha OyTH npodeccuoHaIbHOTO pa3BuUTus. VHTEp-
BbIO C PYKOBOJUTE/ISIMMU IO3BOJIMIN MOJTYUUTH 60-
Jiee TTyOOKOE TTOHMMAaHMe BHYTPEHHUX TTOIUTUK U
Mep, MPUHMMAeMbIX GUpPMaMM JJisI COMENCTBUS
reHJepHOMY PaBEeHCTBY.

O6paboTKa cO6paHHbIX JAHHBIX IPOBOAMIIACE C
MUCITOJIb30BAHMEM CTATUCTUUYECKOTO ITPOTpaMM-
HOro obecrieyenns, Takoro kak SPSS mau R. Oc-
HOBHbIE CTAaTUCTUUECKME METObI, IPUMeHsIeMble
B MICCJIeIOBAHMM, BKTIOYAIV IeCKPUITTVBHBI aHa -
JIN3, KOPPESILMOHHBIN aHAIN3 U perpeCcCUOHHbIN
aHanau3, YTO TO3BOJIUJIO OLIEHUThb CBSI3U MeKOYy

pas3IMYHBIMY ITePeMEHHBIMY U UX BIMSHME HA Ka-
pbepHbIii poct [11].

PesyabTaThl aHaMM3a JaHHBIX BU3YaIU3UPOBA-
JIUCh C TIOMOILIbIO I'PadUKOB U Tabmuil OJis 6oyee
HAIISIAHOTO IIpeiCcTaBiIeHus. VICo/b30BaInCh K-
CTOTpaMMBbl [JI1 JeMOHCTpalyyu pacipeneaeHus
OTBETOB, JIMHEHbIe Tpa(yKM AJis ITOKa3a TeHeH-
LMt ¥ U3SMEeHEeHUiT BO BpeMeH!, a Takske Kopobua-
Tble [AMArpaMMbl [JIS CpPaBHEHMS PasIMUYHBIX
TPYIII 10 KJII0UEBbIM NOKa3aTesnsm [12]. Ot Bu3sy-
anu3aluy MOMOIIM UAEeHTUGUIMPOBATh KiIove-
Bble 06j1acTy, Tpebylolye BHMMaHMUs, U 060CHO-
BaThb pPeKOMEHIAVM 10 YIYYIIeHWUIO MOJUTUK B
0671aCTV TeHAEePHOTO PaBeHCTBA.

Takum 06pa30M, METOOIOTHUS MUCCIIeIOBAHMS
TIpeICTaBasIeT CO0O0if KOMIUIEKCHBIN TMOIX0Hd K
aHa/IM3y TeHJIEePHBIX aCIeKTOB B apXUTEKTYPHOI
uugyctpuu [13, c. 112-123], couerass cbop maH-
HBIX, VX aHAJIM3 ¥ BU3yaIM3aluuio ajst popmMupo-
BaHMSI 000CHOBAHHBIX BBIBOJOB M MPAKTUUYECKUX
peKoMeHIanuii. DTO TMO3BOJISIET HE TOJIbKO BbI-
SIBUTh CYIECTBYIOIIME TTPOGIeMbl, HO U TIPeaJio-
KUThb 3¢ GdeKTUBHBIE CIIOCOOBI UX pelleHus] Ha
YPOBHE OTAEIbHBIX (GUPM M BCeil OTpaciau B lie-
JIOM.

[71s1 60J1€€ MOTHOTO IIOHMMAaHMS B3aMOCBSI3€ii
MEXIYy KapbepHbIM POCTOM U T€HIEePHbIMM acIek-
TaMM B apXUTEKTYPHBIX GUpPMax, aHaIn3 JaHHbIX
ObLI TIpeICTaBAeH B BUAE HECKOJbKUX TabauIl U
rpadukoB [14, c. 88-97]. BoT nmpumepsl TabmMII,
KOTOpPbIe MOTYT OBITh BKJIFOUEHBI B MICCIIEIOBAHME

Tabnuia 1
PacnipeneneHue posieit 1o reHAepHOMY MIPU3HAKYy B apXUTEKTYPHBIX hupmax
Poyb B KOMIIaHUM IIpoueHT >XeHIIMH IIpoueHT MY>KUMH
PykoBoguTenn 25% 75%
CpenHuit MeHeIKMeHT 40% 60%
Mnapaiimii mepcoHat 50% 50%
Tabauia 2
CpaBHeHME reHIEePHOro COCTaBa 0 permoHam
Peruon IIpoueHT >XKeHIIMH IIpoueHT MY>;KUMH
Bmskamit Boctok 10% 90%
JlatuHCckasgs AmMepuka 30% 70%

OTU OaHHbIe IIOMOTAalT BU3YaIU3UPOBATh Cy-
[IeCTBYIOIIME TeHIePHbIe Pasinuus U MOJUePKU-
BalOT perrMoHaibHble 0COGEHHOCTY B pacrpeesie-
HUU POJIETA.

Ins manbpHelillero aHaau3a MCIIOIb30BAINUCh
MEeTO/Ibl KOPPEeJISIIIMOHHOTO aHaM3a, YTOOBI OTpe-
IeJINTh, KaK (aKTOpbl, TaKMe KaK reHaepHas Io-
JUTHUKA GUPMBI WJIM JOCTYIT K OOYUYEHUIO U TTOBbI-
IIeHUI0 KBanudukaiuu, BIAMUSIOT Ha KapbepHoe

MIPOJIBMKEeHME KeHIMH. Pe3ybTaThl 9TUX aHAIMU-
30B MOTYT OBbITh IIPEeICTABIEHbI B BUIE KOppeJsi-
IIMOHHBIX MaTPUIL UM PErpecCUOHHBIX MOJEJEi,
KOTOpbIe TIOAPOOHO OMMCHIBAIOT B3aMMOCBSI3U
MEeXIy M3yJ4aeMbIMM ITepeMeHHbIMMA.

O™ Tabmuibl U rpaduveckue AAHHbIE He
TOJIbKO Je€MOHCTPUPYIOT TeKyIllee COCTOSIHUE e
B apXUTEKTYPHOV MHOYCTPUM, HO U TIPEJOCTaB-
JITIOT OCHOBY [IJIT OOCYKHEHMSI MOTEHIMATbHbIX
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pellieHUlt U cTpaTeruit Ojsl COKpallleHUsI TeHaep-
HOTO paspbiBa Ha paboueM MmecTe. BrimoueHne
3TUX JAHHBIX B CTAThIO IOOABJISIET BECOMOCTH ap-
TYMEHTaM ¥ CIoCcOOCTBYeT GOPMMUPOBAHUIO 060C-
HOBaHHbBIX BBIBOJOB U peKoMeHauuit [15].

Yrob6sl m06aBUTh B CTAaTbl0 MHMOpMALMIO O
Ba)KHLIX JKEHIMHaAX B apXMUTEKType, Mbl MOXXEM
BKJIIOUNTD JaHHbIE O BeAyIIUX apXUTEeKTopax, KO-
TOpbIe OKa3a/Iu 3HaUNTEeIbHOE BAUSHIE HAa UHIY-
cTpuio. BOT HeCKO/JIbKO MMeH M3BECTHBIX >KeH-
[IVH-apXUTEKTOPOB, KOTOPHIE MOTYT ObITh YIIOMSI -
HYTbl B KOHTEKCTe TeHIepHOIro paspbiBa U UX
BKJIafa B IIpodeccuio:

o  3axa Xaamup — NMOHEpKa B MUpe apXUTeK-
TYpBbI, IepBas XXeHIMHa, Mmoayyuiias [IpuTiike-
POBCKY10 TpemMuto. E€ nep3kuii ¥ MHHOBALMOHHbI1
CTWJIb OCTaBUJI 3aMETHbIN Cjiell B apXUTEKType T10
BCEMY MUDY.

e Hopma Meppuxk Ckiaape - amepukaH-
CKasl apXUTeKTOp, U3BeCTHAsA CBOMMM 3KOJIOTMYe-
CKM YCTOMUMBBIMU U COLIMATIBHO OPUEHTUPOBAH-
HbBIMM TTPOEKTaMM, OHA CUMTAETCS OJHUM U3 JIU-
IIepOB B 00JIaCTHM YCTONYMBOM apXUTEKTYPHI.

e Kasyé Capzuma — AMOHCKask apxXUTeKTOop,
KOTOpas Takke 6bIa ymocTtoeHa [TpUTIIRepOBCKOIA
MpeMu1U 32 CBOM YUCThbIe, COBpeMeHHbIe TTPOeKThlI,
KOTOpble TapMOHUYHO COYETAIOTCS C OKPYKalo-
el cpemoii.

IMpobuan BAMATENbHBIX >KEHIIMH-apPXU-
TeKTOPOB

B momonneHnue kK 3axe Xanun u Jinde bo bapau,
B MCC/Ief0BaHMe BKIIOUEHbl Caeayiolue Kirye-
Bble uUrypsl 13 JIaATUHCKOI AMEPUKN:

o Kapwmesn Iloppac (Kocra-Puka) — nsBecr-
Hasl CBOMMMU YCUJIUSIMU B O0JIACTM IKOJOTUUECKU
YCTOMUMBOrO  1Ou3aiiHa, OHa  paspaborana

MHOKECTBO IIPOEKTOB, KOTOpbIE CITOCOOCTBYIOT
COXpaHEeHUIO OKpyKallleil cpeabl Ipu OLHOBpe-
MEeHHOM ofOecrevyeHuM KyJIbTYpHOI peeBaHTHO-
CTHU.

e Ta6pmana Kapmabo (Mekcuka) — IMojy-
ynia MeKIyHapoITHOe IIpU3HaHMe 3a CBOIO paboTy
B CO3JaHUU IIPOCTPAHCTB, KOTOPbIE aKLeHTUPYIOT
Ha KYJbTYPHBIX U COLMAJIbHBIX aClleKTax MeKCU-
KaHCKOM apXMUTEeKTypbl. E€ oaxXo K au3aiHy 1e-
HUTCS 32 BHUMAaHMeE K JeTalIsIM U UCIOIb30BaHME
MeCTHBIX MaTepUaioB.

e OJmusaber IlmaBuk (Unam) — u3BeCTHa
CBOMMM MHHOBAIMOHHBIMY ITPOEKTaMM B 06J1aCTH
OOIIECTBEHHOTO ¥ SKMJIMITHOTO CTPOUTEhCTBA,
KOTOpbIe IMpeoOpasoBaii MHOTUE YpOaHUCTUYE-
ckue nanamadTe Unmm. E€ pabota momoria omnpe-
IeIUTh COBPEMEHHOE HalpaBjeHUe B UMIUIICKON
apXuUTeKType.

BritoueHne 3TUX JAHHBIX B aHAJIU3 MMO3BOJIUT
MOAYEPKHYTh 3HAUYUTEJIbHbIE TOCTUXKEHUS YKeH-
IIMH B apXUTEKType, a Takke MPOAEeMOHCTPUPO-
BaTh, KaK JKEHIIVHBI MOTYT BJIUSTb U U3MEHSThb
JnagmadT apxXUTEKTYPHOI podeccuu. DT Mpu-
MepbI OAEPKAT apTyMEHTALMI0 0 HE0OX0IVIMO-
CTY YCTpaHEHUsI TeHIePHBIX 6apbePOB U MOOIIpe-
HMSI PaBEHCTBA B aPXUTEKTYPHOI OTPACIIN.

AHanu3 pes3yabTAaTOB ¥M UHTEpIIpeTanus
JaHHBIX

JlaHHbIE TTOKA3bIBAIOT, YTO, HECMOTPS HA HEKO-
TOpOe yIy4lIeHue CUTyalluy, KeHIIVHbI BCe elle
He[OIpeACTaBAeHbl B BBICIIMX 3IIEJI0HAX yIpaB-
nenust. O6¢y>kmaeTcst B3aMMOCBSI3b MEXKIY KOPITO-
PaTUBHOM KyJAbTYPOIl U KapbePHBIM POCTOM, IO -
yepKuBasi, Kak HehopMabHbIE CETYU U TIPEIB3SITO-
CTHU B OLleHKe BKJIaJla MOTYT BJIVSITh Ha TPOABVIKE-
HMe JKeHIIVH.

FeHOepHOe pacnpefeneHne Nno PoNsaM B apXUTEKTYPHbIX hrpMax
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Ha mnpepncraBneHHON [OuarpamMme IOKa3aHO
pacripefiesieHe MYKYMH U SKEHIOMH II0 pasjiny-
HBIM pOJIIM B apXUTEKTYpPHbIX ¢upmax. Kak
BU/IHO, KEHII[MHBI COCTABJISIOT JIUIITb 25% PYyKOBO-
IuTeseit, Toraa Kak B poJisiX CpeJHero 1 Maagliero
MeHeIKMeHTa UX OoJis yBeanunuBaeTcs 00 40% u
50% cOOTBETCTBEHHO. DT AAHHbIE NE€MOHCTPU-
PYIOT reHiepHOe HEPaBeHCTBO B BEPXHUX 3IIIeJI0-
Hax yIpaBIeHNs ¥ TOAUYEPKUBAIOT MOTPEOHOCTD B
paspaboTKe cTpaTeruii Ijsl yAy4IIeHUs] TeHaep-
HoOro 6ajiaHca Ha BCeX YPOBHSX YIIPABAEHUS B ap-
XUTEKTYPHOM MHIYCTPUMN.

HanbHelmmii aHajau3 3STUX JaHHBIX MOXKeT
Crioco6CTBOBaTh  pa3paboTKe  MEpPOMpPUSITHIL,
HalpaBieHHbIX Ha Y/AydllleH/e KOpHOpPaTUBHOM
KYJbTYpPbI U TIOJUTUK, UYTO, B CBOIO OUepefb, CII0-
COOGCTBYET CO3JaHMI0 PABHBIX BO3SMOXXHOCTEN ISt
KEHIIMH B apXUTEKType, YBeIuumBasi UX MOpel-
CTaBJI€HHOCTb B PYKOBOZISIIIUX U YITPaBJI€HUECKNUX
POJISIX.

3akaoueHue M peKOMeHJauumn

NccnepoBaHye BbISIBUIIO YCTOMUMBBIN TeHep-
HBII paspbiB B apXUTEKTYPHBIX QUpMax I10 BCeMY
MUPY, OCOOEHHO B PYKOBOZSIIMX ¥ BBICIINX
yIIpaBjieHuUeCKuX ponsix. HecmoTps Ha yBenuue-
HMe YKC/a KeHIIVH B apXUTEKType, 0COGEHHO B
JlatuHckoit Amepuxke u bamskHem BocToke, maH-
Hble€ TMOKa3bIBAIOT, UTO >KEHIIMHBI MPOIOJKAIOT
CTaJIKMBaThCSI CO 3HAUMTENbHbIMM GapbepaMy Ha
IyTU K MPOJBUXKEHUIO B CBOeI MpodeccruoHab-
HOJ1 Kapbepe. ITO BKIIOUAeT B ceOSI CTepeOTHUIIbI O
TeHIEePHBIX POJISIX, HecOalaHCUPOBAaHHbBIN pado-
uyuii Tpad@uMK M KOPHOPATUBHbIE KYJIbTYPbI, KOTO-
pble He CIIOCOGCTBYIOT T€HIEPHOMY PaBEHCTBY.
BaskHO OTMETUTD, UTO ITPOBJIEMbI TEHAEPHOTO pas-
pbIBa yCYTYO/ISIIOTCSI OTCYTCTBMEM TIOANEPKKM Ha
YpOBHE KOPHOPATUBHONM IMOJMUTUKYU U o6GpasoBa-
TeIbHBbIX UHUIMATUB.

Ha ocHOBaHMM pe3ynbTaTOB UCCIEI0BAHUS pe-
KOMEHJIyeTCs clieyloliee:

1. Pedopmuponauune KOPIOPATUBHBIX
MOJIMTUK: APXUTEKTYpHbIe GUPMBI TOKHBI I1e-
PeCcMOTpEeTb CBOM BHYTPEHHME ITOJUTUKU U ITPaAK-
TUKMU C LeTbI0 YCTPAaHEHUs TeHIePHbIX 6apbepoB.
DTO BKJIIOUaeT B cebs BHeApeHMe TMOJUTUK, CII0-
COGCTBYIOMUX TMOKOMY TpaduKy paboThl, pa3pa-
O00TKy MporpaMM MEHTOPCTBA [JIs1 SKEHIIUH U
obecrieueHye MPO3PAYHOCTY KPUTEPUEB MTPOIBU-
SKeHMS TI0 CITY3KOe.

2. QO6pasoBaTejibHbIe MHUIIMATUBBI: Y Cli-
JieHue o6pa3oBaTeIbHbBIX IIPOrpaMM, HaIllpaBjIeH-
HbIX Ha IOBbIIlIEH)Ee OCBEJOMJIEHHOCTY O Ba)KHO-
CTU TeHJIepHOrO0 PaBeHCTBAa B apXWUTEKType. ITO
MOKeT BKJIIOUaTh B cebsi ceMUHAapbl, BOPKIIIOIbI U

KypChl, KOTOpbIE€ CIIOCOOCTBYIOT Pa3BUTUIO Te€H-
IepHO-YYBCTBUTEIbHOI paboueit cpebl.

3. TocymapcTBeHHasi moagepikka: BaxHo,
YTOOBI rOCYyIapCTBEHHbIE OPraHbl BBOAWIN 3aKO-
HOZATe/JbHbIE M PETYISITOPHbIE MEpPbI, KOTOpPbHIE
CII0CcO6CTBOBa/IM OBl YCTPAHEHMIO TEHIEPHOTO He-
paBeHCTBa B MpodeccruoHaabHbIX cdepax, BKIIO-
yas apXUTeKTypy. DTO MOXeT BK/IHYaThb HAJIOro-
BbI€ JIbTOTBI J/Is1 KOMIIAHWi, aKTUBHO TTOIIEPsKM-
BaIOIIVX PaBEHCTBO, a TaKke CTporue mrpadsl 3a
IVICKPYMMHAIIMOHHbBIE TPAKTUKN.

4. CospaHue ceTeii moagep>kKkm: Paspa-
00TKa CeTeBbIX U MOIJEPXKUBAIIUX COOOIIECTB
IIJISL SKEHIIVH B apXUTEKTYpe, KOTOpbIe ITPegoCTaB-
JISTIOT IIaT(OPMBI I OOMeHa 3HaHMUSIMMU, OIIbI-
TOM ¥ BO3MOXKHOCTSIMM [IJIsI ITPO(ECCHOHATbHOTO
M IMYHOCTHOT'O POCTA.
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CONSTRUCTING EQUALITY:
A STUDY OF THE GENDER GAP IN GLOBAL ARCHITECTURAL FIRMS

Abstract. This article analyzes the gender gap in architectural firms at an international level. Special attention
is given to the challenges women face in this professional field, and strategies for improving gender equality are
proposed. The study illuminates the complex aspects related to career opportunities, working conditions, as well as
biases and corporate policies that either facilitate or hinder women's professional advancement in architecture.
Both historical and contemporary data are analyzed to identify the roots of gender inequality and propose effective
methods to overcome it. Cultural and social factors that impact women's careers in this sector are also considered.
This research emphasizes the importance of creating a supportive environment that would foster the development
and promotion of women on equal footing with men, thereby ensuring a more equitable and inclusive workspace.

Keywords: gender equality, architecture, gender gap, career advancement, corporate policy, international anal-
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RELATIONSHIP BETWEEN SOME PHYSICAL AND CHEMICAL FACTORS
AND EPIPHYTIC ALGAE IN EUPHRATES RIVER, IRAQ

Abstract. This study was conducted monthly at four sites in the Euphrates River from the Hindiya Barrage
Project to Al-Kifl district in central Iraq, from November 28, 2022, to August 28, 2023. The study aimed to measure
some chemical and physical properties of the Euphrates River water and to study the phytoplankton and epiphytic
algae communities on Phragmites australis and Ceratophyllum demersu plants. Additionally, the study aimed to
examine the quantity and classification of the algae. The results showed that air and water temperatures ranged
between 15-49°C and 12-39°C, respectively. The pH values ranged from 6.5 to 8.9, indicating that the river water
tends towards alkalinity. Electrical conductivity values ranged from 1249 to 1880 uS/cm, while total dissolved solids
were between 650 and 930 mg/L. The four studied stations' water was very hard, with total hardness values ranging
from 360 to 900 mg/L. Calcium hardness varied between 364 and 900 mg/L, while magnesium hardness ranged
from 67 to 178 mg/L. Chloride values ranged from 180 to 342 mg/L, showing significant effects of the study locations
and months.

The results indicated a significant effect of the study stations and months on the numbers of epiphytic algae on
Phragmites australis and Ceratophyllum demersu, with counts ranging between 13.0 and 557.0 cells/cm?®. The plant
type also showed a significant effect, with Ceratophyllum demersu having a higher count (209.85 cells/cm?®) com-
pared to Phragmites australis (129.54 cells/cm®). A total of 174 identified species belonged to five classes, with
Bacillariophyceae comprising 60.34% of the identified species. The phytoplankton identified on Ceratophyllum de-
mersu included 89 species, while Phragmites australis had 84 species. Bacillariophyceae formed the highest density
on Ceratophyllum demersu, followed by Chlorophyceae (21.83%), Cyanophyceae (16.66%), Euglenophyceae
(0.57%), and Dinophyceae (0.57%).

Keywords: Epiphytic Algae, Phragmites australis - Ceratophyllum demersu plants.

1. Introduction algae, golden algae, and diatoms [2, p. 97]. Micro-

Algae are photosynthetic organisms that live in
water and have chlorophyll as their main pigment.
They are devoid of roots, stems, or genuine leaves
and possess uncomplicated reproductive processes
lacking a protective covering of non-reproductive
cells. Algae are categorized according to their nu-
cleus type, where blue-green algae are classified as
prokaryotic and all other types of algae are classi-
fied as eukaryotic [1, p. 15-19]. Algae can be cate-
gorized into two groups: macroalgae, which in-
cludes seaweeds, and microalgae, which encom-
passes green algae, blue-green algae, yellow-green

algae are single-celled organisms that carry out
photosynthesis and occasionally engage in hetero-
trophy, contributing around 60% of the oxygen on
Earth. They can serve as a source of nourishment,
nutritional enhancements, and have several in-
dustrial uses [3, p. 591-600]. Algae are abundant in
freshwater environments and play a crucial role as
primary producers. Nevertheless, their abundance
can result in detrimental effects such as the for-
mation of algal blooms, which can deplete oxygen
levels and cause environmental issues. Addition-
ally, they can produce poisons that are toxic to all
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forms of life [4, p. 169-184]. Numerous studies
have specifically examined epiphytic algae on
aquatic plants because of their significant contri-
bution to primary productivity. Epiphytic algae are
the most prevalent organisms in aquatic systems
and have a vital function in preserving ecological
equilibrium [5, p. 252-259]. Epiphytic algae abun-
dance is affected by variables such as fertilizer
availability, light intensity, and water movement.
Controlling these parameters can effectively man-
age the growth of epiphytic algae and ensure a har-
monious equilibrium between algae and aquatic
plants in environments.

Marine algae are intriguing because they ex-
hibit a diverse array of biological activities, such as
antibacterial, antiviral, antifungal, anti-allergic,
and anticoagulant capabilities [6, p. 1187-1209; 7,
p. 2448; 8]. Performed an ecological investigation
on the abundance and characteristics of epiphytic
algae on Ceratophyllum demersum and Phrag-
mites australis in the Tigris River located in Bagh-
dad [9, p. 37-52]. Discovered a total of 209 species
of epiphytic algae on Ceratophyllum demersum
and Phragmites australis. The study also observed
that certain types of algae were specifically ad-
hered to particular areas of the plants [10]. Carried
out a systematic examination of epiphytic algae on
different aquatic plants in the Hawizeh Marsh and

Sadda Al-Hindiva 58

Al-Halla
Al-Halla Raver

Al-Najaf Govemorate

discovered multiple previously unidentified spe-
cies in Iraq.

2. The Study Area

The Euphrates River starts in Turkey and flows
through Syria and Iraq. It crosses into Iraq through
the Al-Bukamal region. The Euphrates River in
Turkey receives a substantial amount of water
from various important tributaries, which make up
about 88.70% of the river's flow. In Syria, the re-
maining 11.30% of the river's water comes from
other tributaries. There are no rivers that flow into
the Euphrates River inside the borders of Iraq. The
river has a total length of 2,290 km, with 40.8% of
its course located in Turkey, 23.7% in Syria, and
35.4% in Iraq. The Euphrates River holds the dis-
tinction of being the longest river in the Middle
East, boasting an average annual discharge of over
30 billion cubic meters [11, p. 1-12]. After crossing
into Iraqg, the Euphrates River creates a delta area
between Hit and Ramadi, which stretches for 150
km until it reaches the Hindiya Barrage. At this
point, the river divides into two branches known as
the Hilla River and the Hindiya River [12]. Four
sites were chosen to collect samples of the river
water, beginning at the Hindiya Barrage, going
through the Hindiya district, and ending at the Al-
Kifl district, as shown in figure 1.

Fig. 1. The Iraqi map by google earth
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3. Physical and Chemical Water Tests

3.1 Temperature

Air and water temperatures were measured di-
rectly in the field using a standard thermometer
graded from 0-100°C.

3.2PH

The pH value was measured in the field using a
pH meter after calibrating with standard buffer so-
lutions (4, 7,and 9) [13].

3.3 Electrical Conductivity

In the field, the electrical conductivity of the
water was assessed using a portable conductivity
meter (HI 9811-0, HI 9811-5) manufactured by
HANNA. The results were quantified in microsie-
mens per centimeter, and the salinity values were
determined using  conductivity = measure-
ments [13].

3.4 Total Dissolved Solids (TDS)

Total dissolve solid were measured directly in
the field using a TDS meter (HI 9811-0, HI 9811-5)
by HANNA, with results expressed in mg/L [13].

3.5 Total Hardness

Total hardness was determined by titration
with 0.01 EDTA-2N solution using Eriochrome
Black T as an indicator, with results expressed in
mg/L [13].

3.6 Calcium Hardness

Calcium hardness was determined by titration
with EDTA-2Na solution and 1 N NaOH, using Mu-
rexide as an indicator, with results expressed in
mg/L [14, p. 1-30].

3.7 Magnesium Hardness (mg L-1)

Magnesium values were calculated using the
formula:

mg Mg / L [mEq hardness /L - mEqCa+2/L] x
12.16

mEq hardness /L = mg hardness] x 0.0499

mEqCa +2 = mgCa+2 ] x 0.0499

3.8 Chlorides

25-50 ml of river water was placed in a conical
flask, a few drops of potassium chromate were
added until a yellow color formed, and titration
was done with silver nitrate until a red color ap-
peared. The result was calculated from the burette
reading [14, p. 1-30].

4. Algae Study

4.1 Qualitative Study

Non-diatom algae were examined under a mi-
croscope at 1000x magnification (Olympus) after
thorough shaking of the sample bottle. Diatoms
were clarified using nitric acid and examined at 40-
100x magnification.

4.2 Quantitative Study

The method by Furet and Benson-Evan (1982)
was followed. 25 ml of sample water was placed in
a 100 ml graduated cylinder, topped up to 100 ml,
and 1 ml of Lugol's solution was added for sedi-
mentation over ten days. The top 90 ml was re-
moved using a vacuum device, and the remaining
10 ml was used for quantitative and qualitative al-
gae assessment.

5. Preparation of Diatom Slides and Cell
Counting

A clean hemocytometer slide is taken and
placed on a hot plate (70°C). Using a fine pipette,
0.05 ml of the well-mixed concentrated sample is
placed in the center of the glass slide. The drop is
left to dry completely. A drop of concentrated nitric
acid is then placed in the center of the dried drop.
After the acid evaporates, a small amount of Can-
ada balsam is taken and placed on a cover slip,
which is then inverted onto the dry drop with gen-
tle pressure to ensure the even spread of the Can-
ada balsam and to avoid air bubbles near the edges
of the cover slip. The slide is then ready for count-
ing [15].

6. Results

6.1 Physical and Chemical Water Tests

6.1.1 Temperature of Air

According to figure 2, the air temperature fluc-
tuated between 15°C and 49°C throughout the
study period from November to August 2023. Sta-
tions 1 and 2 reported the coldest air temperatures
in January, March, and December, respectively.
August recorded the greatest air temperatures at
stations 4 and 3, reaching 47.1°C and 49.6°C, re-
spectively. The analysis findings revealed statisti-
cally significant disparities in air temperature
among the sample stations and months, with a sig-
nificance level of 0.05.
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Fig. 2. Monthly variation in temperature of air at study stations. Water temperature

6.1.2 Water Temperature

According to figure 3, the water temperature at
study sites 1, 2, 3, and 4 varied from 12°C to 39°C.
The minimum water temperature of 12°C was doc-
umented in December at station 1, and the maxi-
mum water temperature of 39°C was recorded in
August at station 3. The water temperature at

stations 1 and 2 fluctuated between 18°C and 38°C
for the whole duration of the study period. Figure
7 demonstrates notable statistical disparities in
water temperature among the stations and study
months, with a significance level of 0.05. Pre-
sented below is the temperature chart:
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Fig. 3. Monthly variation temperature of water at study stations. pH (Hydrogen ion concentration)

6.1.3 pH Values

The data presented in figure 4 show that the pH
values varied across the stations and study months
(from November to August 2023). These variations
included both spatial changes (among stations)

and temporal changes (across months). However,
these changes were not statistical significant at a
probability level of 0.05. The highest pH value rec-
orded was 8.6 at station 1 in November, while the
lowest pH value recorded was 7.1.
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Fig. 4. Monthly variations of pH at the study stations

6.1.4 Electrical Conductivity (EC)

According to figure 5, station 4 had the highest
average electrical conductivity values at 1555.70
mg/L, which were significantly different from the
values obtained at stations 1, 2, and 3. Neverthe-
less, there was no substantial statistical disparity
observed in the electrical conductivity
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measurements obtained at stations 1 and 2. The
data also shows notable disparities in electrical
conductivity levels measured across the months of
the study. Station 2 had the highest electrical con-
ductivity (EC) value in June, while station 4 had the
lowest EC value in November, and station 3 had
the lowest EC value in August.
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Fig. 5. For monthly electrical conductivity at the study stations

6.1.5 Total Dissolved Solids (T.D.S.)

The data presented in figure 6 indicate that the
total dissolved solids (T.D.S.) values varied from
650 mg/L to 860 mg/L at station 1 over the course
of the research months. However, it should be
noted that these differences were not found to be
statistically significant. At station 2, the Total Dis-
solved Solids (T.D.S.) values varied between 660

mg/L and 930 mg/L, and there were noticeable var-
iations throughout the course of the study months.
The T.D.S. values at stations 3 and 4 varied be-
tween 650 mg/L and 901 mg/L, and between 690
mg/L and 910 mg/L, respectively. Furthermore,
there were no statistically significant variations in
T.D.S. values among all stations and study months
at a significance level of 0.05.
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Fig. 6. Monthly variations of total hardness at the study stations

6.1.6 Total Hardness

According to figure 7, the total hardness meas-
urements reveal that the greatest value of total
hardness was seen at station 1, measuring 615
mg/L. This value was considerably greater than the
values reported at the other stations. The maxi-
mum monthly value was 755 mg/L, seen in July,
which exhibited a substantial deviation from the
values reported in the remaining months of the

study. The total hardness values varied from 516
mg/L to 840 mg/L at station 1, from 360 mg/L to
760 mg/L at station 2, from 364 mg/L to 728 mg/L
at station 3, and from 440 mg/L to 900 mg/L at sta-
tion 4 (Al-Kifl) during the study period. There were
notable variations in overall hardness values
among the several stations and over the course of
the research months, with statistical significance
at a level of 0.05.
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Fig. 7. Shows monthly variations in total hardness values at the study stations

6.1.7 Calcium Hardness

The calcium hardness levels exhibited variabil-
ity across different research locations and months,
as depicted in figure 8. The calcium hardness levels
at stations 1 and 3 varied between 364 mg/L and

900 mg/L in February and June, respectively. The
calcium hardness levels at stations 1 and 2 varied
between 364 mg/L and 760 mg/L from February to
November. These differences were statistically sig-
nificant with a p-value of 0.05.
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Fig. 8. Shows monthly variations in calcium hardness values at the study stations

6.1.8 Magnesium Hardness

The magnesium hardness values varied from
168 mg/L to 764 mg/L at station 1, from 130 mg/L
to 86 mg/L at station 2, from 145 mg/L to 67 mg/L
at station 3, and from 178 mg/L to 70 mg/L at sta-
tion 4. There were statistically significant varia-
tions in the levels of magnesium hardness between
the months of November and August in the study,
with a significance level of 0.05. Moreover, there

were notable disparities among the stations in re-
lation to the levels of magnesium hardness. Sta-
tion 2 reported the highest value of 119.0 mg/L,
whilst station 3 recorded the lowest value of 110.0
mg/L. Moreover, the duration of the study had a
notable influence on the levels of magnesium
hardness, with the peak value observed in July and
the minimum value in February, as depicted in fig-
ure 9.
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Fig. 9. Shows monthly variations in Magnesium hardness values at the study stations

6.1.9 Chlorides

Figure 10 shows that there is a significant im-
pact of the study stations and months on chloride
concentrations from January to August. Station 4
recorded the highest chloride concentration of
342.0 mg/L in January, while station 1 recorded the

lowest chloride concentration of 170.0 mg/L in Au-
gust. The chloride concentrations at stations 2 and
3 ranged between 180.0 to 284.0 mg/L and 182.0 to
243.0 mg/L, respectively. There were significant
temporal and spatial differences in chloride con-
centrations at a significance level of 0.05.
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Fig. 10. Shows monthly variations in chloride values at the study stations

Algae demonstrate remarkable resilience and
adaptability to various environmental stresses, en-
abling them to survive under diverse conditions,
including fluctuating temperatures during the
study months. The results indicate a significant
impact of the study locations on algae counts, with
the highest average number of algae being 195.5
cells/cm? at station 3, while the lowest count was
122 cells/cm? at station 4.

The data also show a significant influence of the
study months on algae counts. The highest average
count of 252 cells/cm® was recorded in June, com-
pared to the lowest average of 95 cells/cm?® in De-
cember. Algae counts varied significantly across
the other months, ranging between 101.5 and
237.88 cells/cm3.

Additionally, the type of plant significantly af-
fected algae counts. The algae count for

Ceratophyllum demersum was 201.85 cells/cm?,
while for Phragmites australis; the count was lower
at 129.54 cells/cm?®, with a statistically significant
difference.

7. Epiphytic Algae on Phragmites australis

The results indicate that the highest value for
algae on Phragmites australis was recorded in No-
vember at station 1, with 393.7 cells/cm3. The min-
imum value were recorded in December at station
3, with 13.0 cells/cm3.

8. Epiphytic Algae on Ceratophyllum demer-
sum

The statistical results showed in table 1 the
highest value in June at station 3, with 557.0
cells/cm?®. The minimum value was recorded in No-
vember at station 2, with 101.5 cells/cm?3.

Table 1
The effect of stations, months, and plants on the numbers of algae per unit cell/cm3
stations

Months Plant ] 2 3 2
November Phragmites australis 393.7 48.0 179.0 59.0
Ceratophyllum 96.0 23.0 287.0 150.0
December Phragmites australis 75.0 24.0 13.0 113.0
Ceratophyllum 211.0 211.0 77.0 36.0
January Phragmites australis 110.0 310.0 177.0 44.0
Ceratophyllum 155.0 180.0 288.0 81.0
February Phragmites australis 166.0 101.0 322.0 153.0
Ceratophyllum 410.0 213.0 380.0 158.0
March Phragmites australis 177.0 191.0 140.0 99.0
Ceratophyllum 235.0 290.0 370.0 212.0
April Phragmites australis 165.0 75.0 67.0 38.0
Ceratophyllum 153.0 302.0 255.0 401.0
May Phragmites australis 68.0 155.0 103.0 202.0
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stations
Months Plant 1 3 3 1
Ceratophyllum 309.0 299.0 151.0 97.0
June Phragmites australis 87.0 92.0 212.0 153.0
Ceratophyllum 320.0 398.0 557.0 197.0
July Phragmites australis 88.0 258.0 71.0 33.0
Ceratophyllum 195.0 81.0 41.0 45.0
August Phragmites australis 109.0 143.0 91.0 77.0
Ceratophyllum 98.0 199.0 122.0 111.0
L.S.D 0.05 1.63
Effect of plant species Phragmites australis Ceratophyllum
129.54 209.85
L.S.D 0.05 0.26
9. Algae Cyanophyceae (Blue-Green Algae): These algae

A total of 174 species were identified in this
study in table 2, belonging to five classes as shown
in Figure 11. The distribution of these species is as
follows:

Bacillariophyceae (Diatoms): This class consti-
tuted 60.34% of the total identified species. Among
these, 51.14% were recorded on Phragmites aus-
tralis, with 89 species identified on Ceratophyllum
demersum (48.27%) and 84 species on Phragmites
australis.

Chlorophyceae (Green Algae): This class repre-
sented 21.83% of the total species. On Ceratophyl-
lum demersum, they accounted for 17.81%, and on
Phragmites australis, they made up 17.24%.

Cyanophyceae

Euglenophyceae
0.57

formed 16.66% of the total species. On Ceratophyl-
lum demersum, they constituted 14.94%, and on
Phragmites australis, they made up 10.91%.

Euglenophyceae: Only one species was identi-
fied in this class, representing 0.57% of the total.
This species was recorded on both Ceratophyllum
demersum and Phragmites australis, each making
up 0.57%.

Dinophyceae: This class also constituted 0.57%
of the total species. One species was identified on
Ceratophyllum demersum, but none were found on
Phragmites australis.

Dinophyceae
1%

17%

Chlorophyceae
22%

Bacillarriophyceae
60%

Fig. 11. Shows monthly variations in classes of Algae
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Table 2

A list of the types of algae identified in the four studied sites for both the reed
and shamrock plants during the months of the study (+ type present and - type not found)

Cyanophycea

Epiphytic

P.australis

C.demersum

Anabaena Sp.

+

Calothrix Sp.

C. turgid us (Ktz.) Naegeli

C. minutes (Ktz.) Naegeli

Gloecapsa sp

+ |+ |+

Lyngbya arboricola Bruhl et Biswas

L.mesotrica Skuja

+

Lyngbya sp.

M. glauca (Ehr.) Naegeli

M.minima Heck

L.major Meneghini

Nostok Sp.

Oscillatoria animelis Agardh

0. articulata Gardner

O. curviceps Agardh

O.limosa Roth Agardh

O. nigra Vaucher

0. rubescens de Candoll

O.sancta (Ktz.) Gomont

O. tenuis Agardh

Oscillatoria SP.

+ |+

Phormidium tenue (Menegh) Gom.Gomont

P.luciduis Ktz

Phormidium Sp.

Spirulina Laxa G.M.Smith

S.major Ktz.

S. princeps West and West

+ 4+ |+ |+

Chlorophyceae

Ankistrodesmus convolus Corda

+

Asterococcus superbus (Cienk) Scherffel

Chlamydomonas angulosa Dill

C.epiphytica G. M. Smith

C. globosa Snow

Chlamydomonas sp.

+ 4+ [+ |+

Chlorella vulgaris Bejerinck

+ |+

Chlorococcum humicola Naeg.

Cladophora Sp.

+ |+

Closterium parvalum Naegeli

+ |+

Coelostrum astoideum De Not

Cosmarium botrytis Meneghinii

C. leave Rabenhorst

+ |+ [+

Gonium pectoral Mueller

Mougeotia boodle

+ |+ |+ |+

Oedogonium sp.

Pediastrum boryanum (Turp.) Meneghini

P. duplex Meyen

P. simplex Meyen

Scenedesmus aboundans (Kirch) Chodat

+ 4+ |+ |+

+ |+ |+
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Epiphytic

Cyanophycea P.australis C.demersum

Scenedesmus acuminatus (Lag.) Chodat +

S. armatus Chodat +

S. bernardii Smith -

S.bijuga (Turb.) Lagher +

S.dimorphus (Turb.) Ktz. -

S. quadricauda (Turb.) de Brebisson

S. quadricauda var westii

Selanastrum gracile (Reinsch) Korsch

Selanastrum sp.

Spirogyra longata (Vauch.) Kuetzing

Spirogyra sp.

Staurastrum alternans

Staurastrum sp.

Tetraedron hastatum (Reisch) Hansg.

1
AR R R R R R A R R

T.regulare Ktz.

Ulothrix zonata (Webre and Mohr.) Ktz.

Ulothrix sp

RN AR R R

Zygnema sp

Euglenophyceae

Euglena gracilis Klebs + | +

Dinophyceae

Ceratium hirundinella (Muell.) Du Jardin - | +

Bacillariophyceae

Order Centrale

Coscinodiscus lacutirs

C. comta (Ehr.) Kuetzing

C. meneghiniana Kuetzing

C.ocellata Pentose

M. granulate (Ehr.) Ralfs

M.varians Agradh

Stephanodiscus astrea (Ehr.) Grun

[+ ]+
[+ |+

S. dubius (Fricke) Hustedt

Order Pennales

+

Amphora coffeaeformis (Ag.) Kuetzing

A. normannii Rab.

A.ovalis (Ktz.) Kuetzing

Amphora veneta Kuetzing

Bacillaria faxillifer (Muell.) Hendey

[+ ]+

Caloneis amphisbaena (Bory) Cleve

C.permagna (Bail.) Cleve

Caloneis ventricose (Ehr.) Meister

Cocconeis pediculus Ehernberg

C.placentula Ehernberg

Cymatopleura elliptica (Berb.) W.Smith

C. solea (Berb.) W. Smith

Cymbella affinis Kuetzing

C. amphicephala Naegeli

C. aspera (Ehr.) H.paragallo

C. caepitosa Kuetzing

|||+ |+ ]+

[+ ]|+ ]+

C. cistula (Ehr.) Kirchn
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Cyanophycea

Epiphytic

P.australis C.demersum

C. delicatula Kutz.

+

C. gracilis

C. helvetica Kuetzing

C.lanceolata (Ehr.)

C. leptoceros (Ehr.) Grunow

C. parva (W. Smith) Kitchn

C. tumida (Berb.) van Heurck

C. tumidula Grunow

C. turgid (Greg.) Cleve

Diatoma elongatum (Lyngb.) gradhA

D. hiemale (Roth.) Heiberg

D. vulgare Bory

Diploneis ovalis (Hilse) Cleve

D. smithii (Berb.) Cleve

o e I o I o I I e I I o o I IS

Eutonia curvata

E. pectinalis (Ralfs) Rabenhorst

Fragilaria bervistriata Grunow

F. capucina Desmazieres

F. virescens Ralfs

Gomphoneis olivaceum (Horne) P. Dawson ex Ross et Sims

G. acuminatum Ehernberg

G. angustatum (ktz.) Rabenhorst

G. constrictum Ehernberg

G. fanensis Maillard

G. gracile Ehernberg

S R e R e e e e e N N e N R R A A A

G. intricatum Kuetzing

G. parvulum (ktz.) Kuetzing

G. tergestinum (Grun.)

Gyrosigma acuminatum (ktz.) Rabenhorst

[+ ||+ ]+ ]+

G. attenuatum (ktz.) Rabenhorst

+ 4+ |+

Hantzschia amphioxys (Ehr.) Grunow

Mastogloia elliptica (Ag.) Cleve

+ |+

M. smithii Thw. Ex. W. Sm

Navicula. anglica Ralfs

N. cincta (Ehr.)

N. gibbula Cleve

N. gracilis (Ehr.)

[+ [+ |+ ]+

N. graciloides A.Mayer

N. halophila (Grun.) Cleve

Neidium affine (Ehr.)Pfitz

Nitzschia acicularis (ktz.) W. Smith

Ni. Hantzsch

Ni. amphibia Grunow

Ni. commutata Grunow

|+ |+ |+ ]|+ ]|+

Ni. Dissipata (ktz.) Grunow

Ni. fruticosa Grunow

Ni. gracilis Hantzsch

Ni. hantzschiana Rabenhorst

Ni. hungarica Grunow

Ni. intermedia Hantzsch ex Cleve et Gran.

+ 4+ [+ |+

N S I o I o I o IR IR I I I IS
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Cyanophycea

Epiphytic
P.australis C.demersum

Ni. longissima (Berb.) Ralfs

+

Ni. obtusa W. Smith

Ni. palea (ktz.) W. Smith

Ni. parvulla W. Smith

Ni. recta Hantzsch ex Rabenh.

Ni. romana Grunow

Ni. sigma (ktz.) W.Smith

Ni. sigmoidea (Ehr.) W. Smith

Ni. tryblionella Hantzsch

Nitzschia Sp.

|+ |+ |+ ]|+ ]+

Pinnularia acrosphaeria de Brebisson

IR R A R R

P. divergins Ehr.

P. gibba Ehr.

+ |+

P. viridis (Nitzsch.) Ehrenberg

Pinnularia Sp.

Rhoicosphenia curvata (ktz.) Grunow

+ |+ |+

Rhopalodia gibba (Ehr.) O. Mueller

+ |+ |+

R. gibberula (Ehr.) O. Mueller

+
1

R. musculus Kuetz

Rhopalodia sp.

Surirella ovalis de Brebisson

S. ovate Ktz.

S. tenera Gregory

Synedra acus Kueting

e O o

S. capitata Ehrenberg

S. pulchella (Ralfs) Kuetzing

S. ulna (Nitzs.) Ehrenberg

S. ulna var. oxyrynchus (Ktz.) Van Heurck

Tryblionella coarctata

+ 4+ |+ |+

T. levidensis

[+ [+ |+ |+ |+ |+ ]|+ ]|+ ]+

10. Discussion

The present investigation documented sub-
stantial disparities in the quantity of genera and
species recognized across all locations. The tested
areas of the Euphrates River exhibited a significant
abundance and variety of epiphytic algae on
Phragmites australis and Ceratophyllum demer-
sum. The density of these algae is influenced by
seasonal fluctuations and the nutrient composi-
tion of the Euphrates River, which includes ni-
trates, phosphates, and carbon dioxide (CO2) re-
quired for photosynthesis [16, p. 605-614; 17].
These algae function as indicators of pollution in
river water and as the main producers in aquatic
food chains. Multiple studies have demonstrated
that epiphytic algae serve as a reliable indicator of
external factors affecting water quality, surpassing
the effectiveness of phytoplankton [18, p. 57-63].
Station 3 exhibited the greatest abundance of phy-
toplankton, whilst station 4 had the lowest count.

The findings also indicated notable monthly fluc-
tuations, with the highest mean algal count ob-
served in June and the lowest in December,
demonstrating statistically significant variances
over the study period. Ceratophyllum demersum
exhibited a greater abundance of algae compared
to Phragmites australis, with a statistically signifi-
cant distinction at a probability level of 0.005. The
elevated levels of algae seen on Ceratophyllum de-
mersum for the whole duration of the study can be
attributed to its consistent presence throughout
the year, which allows for sufficient time for algal
proliferation. Multiple studies conducted in differ-
ent aquatic settings in Iraq, such as the Tigris and
Euphrates rivers, have demonstrated that diatoms
surpass other types of algae in abundance due to
their exceptional ability to withstand challenging
environmental circumstances [19, p. 39-50]. The
studies conducted in the Tigris and Euphrates riv-
ers on epiphytic algae revealed that diatoms were
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the most prevalent, followed by green algae [19, p.
39-50; 20, p. 495-505].

Diatoms have a higher numerical density than
other algae that grow on water plants, as docu-
mented in numerous local (Iraqi) and global stud-
ies [9, p. 37-52]. Environmental elements, such as
light and temperature, play a vital role in the
growth and attachment of algae to aquatic plants
like Phragmites australis and Ceratophyllum de-
mersum. This attachment occurs in several areas
of the plants, including the stems, roots, and
leaves. The inclusion of nutrients such as nitrates,
phosphates, nitrogen, and silica also has a notable
impact [21, p. 421-438; 22]. Typically, during the
summer season, the density of algae tends to rise
as aresult of increased levels of light, temperature,
and nutrients. These factors create optimal cir-
cumstances for the growth of algae [23, p. 18-32].
During the winter season, there is a decrease in the
abundance of algae, especially green and blue-
green algae. This is because of the colder temper-
atures, reduced sunlight, and increased river water
levels caused by rainfall [24, p. 1443-1451]. The
present investigation revealed a reduction in the
concentration of green and blue-green algae
throughout the winter season at all locations as a
result of dredging operations and the combustion
of plants in the study area. This decline led to a
drop in the overall number of epiphytic algae on
Phragmites australis and Ceratophyllum demer-
sum. Furthermore, the loss was exacerbated by the
elevated water levels in the Euphrates River result-
ing from substantial precipitation and snowfall
[25, p. 1-14]. The findings revealed a significant re-
semblance in the quantity of diatom species adher-
ing to the same host plant across several seasons.
This implies that the host plant's geometric shape,
kind, and environmental circumstances have an
impact on the makeup of the epiphytic algal popu-
lation. The greatest resemblance between diatoms
found on plants was observed in the Chloro-
phyceae group on Ceratophyllum demersum and
Phragmites australis. The greatest resemblance in
host plants was observed in Euglenophyceae dia-
toms found in both Ceratophyllum demersum and
Phragmites australis. In contrast, Bacillari-
ophyceae diatoms exhibited the lowest similarity
between these plants, with a larger abundance on
Ceratophyllum demersum. The variation could be
attributed to the structural characteristics of the
host plant and the prevailing environmental fac-
tors in the Euphrates River. The prevalence of al-
gae species from the genera Cocconeis, Achnan-
thes, Nitzschia, = Gomphonema, Navicula,

Cymbella, Synedra, Cyclotella, and Oscillatoria on
all epiphytic plants during the entire study period
probably played a significant role in the observed
high similarity, as these are plants that grow un-
derwater. This discovery is consistent with previ-
ous research conducted by scholars [26, p. 1-10;
27; 28, p. 1-16], which revealed that the prevalence
of a certain type of algae resulted in notable varia-
tions in the makeup of epiphytic algae on plants.
The Scenedesmus algae's capacity to adhere to
Phragmites australis and Ceratophyllum demer-
sum is due to its extensive distribution in Iraqi and
global water bodies, consistent nutrient supply,
and its ability to withstand adverse conditions.
The present study's results align with those of [29,
p. 513-519], which demonstrated that the presence
and characteristics of epiphytic algae on aquatic
plants are impacted by several chemical and phys-
ical features of the river, such as the availability of
CO2, total alkalinity, pH, and light. These factors
have an impact on the quality and overall abun-
dance of the algae. Prior research has ascribed the
disparities to fluctuations in environmental fac-
tors and seasonal fluctuations. In the present
study, diatoms were shown to be the most preva-
lent algal groupings. This is attributed to their ca-
pacity to thrive in many aquatic habitats and their
structural adaptations for attachment, such as
stalks in Gomphonema and gelatinous sheaths in
Cymbella and Navicula, or by forming colonies. Di-
atoms possess characteristics that provide them a
competitive advantage and promote their growth
on aquatic hosts, distinguishing them from other
types of algae [30, p. 5878-5883; 31]. The preva-
lence of high silica concentrations in the algae's
environment also contributes to their dominance
[32]. Diatoms are the most common type of algae
that grow on the surface of plants in the seas of
Iraq [33; 34]. Their dominance in running is evi-
dent [35, p. 1510-1533]. The present investigation
revealed that Dinophyceae is the least abundant
class of algae, with just one species observed on
Ceratophyllum demersum and none on Phrag-
mites australis. This difference is attributed to fac-
tors such as the duration of plant growth, the hor-
izontal position in the water, and the smaller per-
centage of Phragmites australis that is submerged
compared to totally submerged Ceratophyllum de-
mersum [36, p. 10-18].

11. Physical and Chemical Parameters

The temperature is vital because it affects the
presence of aquatic life and the biological func-
tions of aquatic species. It has a substantial impact
on the process of dissolving elements and gasses
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in the aquatic environment [37; 38, p. 1443-1451].
Temperature fluctuations impact the physiology,
behavior, and dispersion of living organisms. The
present study documented distinct monthly fluc-
tuations in water and air temperatures, character-
ized by elevated temperatures during the summer
months and reduced temperatures in winter,
which can be related to Iraq's climate. The temper-
ature differences seen among the study locations
can be attributed to changes in the sampling time
and depth [39, p. 90-100]. Temperatures start off
lower in the morning and then rise as we approach
midday. In addition, the pace at which water flows
can play a role in achieving thorough mixing, re-
sulting in consistent temperatures throughout the
water column without any variation in thermal
stratification [20, p. 495-505]. The findings of the
present investigation are consistent with other
prior studies conducted in Iraq [10; 15; 28, p. 1-16].
pH is a quantitative measure of the concentration
of hydrogen and hydroxide ions in water, which is
essential for maintaining the chemical and biolog-
ical equilibrium of water. The pH of aquatic envi-
ronments is affected by respiration and photosyn-
thesis, which in turn affects the physiology and
metabolism of aquatic organisms and the availa-
bility of components in the water [40, p. 117-122].
Electrical conductivity (EC) quantifies the pres-
ence of both positively and negatively charged ions
in water [13]. It denotes the electrical conductivity
of water, functioning as an indication of dissolved
salts. Electrical conductivity (EC) is strongly corre-
lated with the concentration of total dissolved sol-
ids (TDS) and tends to rise in regions affected by
agricultural and industrial practices. Electrical
conductivity (EC) is influenced by water tempera-
ture, such that a one-degree Celsius increase re-
sults in an increase in EC. Elevated levels of dis-
solved salts can also lead to an increase in electri-
cal conductivity (EC), which is influenced by the
specific kind and concentration of ions present. In
moving streams such as rivers, the electrical con-
ductivity (EC) is typically low. This is mainly due
to the dissolving of soil salts and organic materials
from living creatures [25, p. 1-14]. Rainfall can lead
to elevated EC values by causing soil to be carried
into rivers, which in turn increases the concentra-
tion of dissolved soil salts. EC can be elevated by
the strong agitation caused by waves and the up-
ward transport of substances from deeper levels to
the surface.

Total Dissolved Solids (TDS) refers to the pres-
ence of inorganic salts and trace amounts of or-
ganic matter in water. The primary constituents of

suspended solids consist of calcium, magnesium,
sodium, potassium cations, bicarbonate, and chlo-
rides. The present investigation observed no sta-
tistically significant variations in TDS among the
sample locations. Station 4 had the greatest rec-
orded value during winter, followed by an observ-
able rise in suspended solid values during spring
and summer. However, there were no significant
variations across the stations and study months at
a 0.05 probability level. The rise in Total Dissolved
Solids (TDS) during the summer months can be at-
tributed to the elevated levels of dissolved salts re-
sulting from evaporation. On the other hand, the
variations in suspended solids during the spring
season are caused by processes such as dilution,
sedimentation, and decomposition [42, p. 7649-
7665]. The greatest Total Dissolved Solids (TDS)
values observed during winter at station 4 can be
attributed to the discharge of waste into the river.
This conclusion aligns with the results reported by
[23, p. 18-32], who documented the highest TDS
levels during summer. The elevated Total Dis-
solved Solids (TDS) levels observed during winter
in the Al-Kifl region can be attributed to agricul-
tural practices. This is mostly due to the higher
presence of calcium and sodium ions, which signif-
icantly contribute to the salinity of the river. The
Total Dissolved Solids (TDS) values are higher than
the acceptable limits for aquatic life, both at a local
and global level, surpassing 500 mg/L [43, p. 429-
441]. Hardness is a crucial chemical characteristic
that is used to assess the appropriateness of water
for both home and industrial purposes. The pres-
ence of dissolved carbonates, calcium, magne-
sium, and sulfates is responsible for the hardness
of water. The overall concentration of positive ions
is represented by it, and it is regulated by several
multivalent ions, primarily calcium and magne-
sium [40, p. 117-122]. Calcium, which is a main
factor in water hardness, decreases the buffer ca-
pacity by reducing the solubility of carbon dioxide
[44, p. 29-35]. The present investigation revealed
notable fluctuations in calcium hardness, with the
most elevated measurements observed at station 4
during the month of July and at station 2 in No-
vember. Conversely, the lowest values were rec-
orded at stations 1 and 2 in February and Novem-
ber, respectively. These disparities were statisti-
cally significant at a probability threshold of 0.005.
The concentration of calcium in natural bodies of
water is influenced by the kind of soil and the
course of the river, with a notable example being
the Euphrates River, which passes through calcar-
eous soil abundant in calcium carbonate. Calcium
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can also be derived via the disintegration of crea-
tures that possess structures abundant in calcium.
Organisms may consume calcium ions for the pur-
pose of building structures and facilitating fish re-
production, which can lead to a decrease in cal-
cium ion levels. Additionally, the development of
insoluble compounds can also contribute to lower
calcium ion levels [14, p. 1-30]. The higher quanti-
ties of calcium relative to magnesium seen during
the study period can be attributed to many rea-
sons, such as agricultural runoff, industrial dis-
charge, and sewage [45, p. 218]. Magnesium com-
pounds have greater solubility compared to cal-
cium, and the concentration of magnesium is in-
fluenced by both water temperature and the pres-
ence of dissolved oxygen [46, p. 81954-81969].
Magnesium is a vital element for the production of
chlorophyll in algae and aquatic plants. If there is
a lack of magnesium, it might result in a decrease
in chlorophyll levels [47]. The study's findings are
consistent with the results of previous studies [28,
p. 1-16; 48].

12. Conclusions

1. Diatoms dominated both in quantity and
species over other types of algae.

2. There were clear variations in some bio-
logical, chemical, and physical, characteristic of
the Euphrates River water across different study
sites and months.

3. A strong correlation was found between
the number of epiphytic algae on Phragmites aus-
tralis and Ceratophyllum demersum and the study
sites and months, with higher algal counts in sum-
mer and lower counts in winter.

Recommendations

1. Conduct diagnostic studies on epiphytic
algae on aquatic plants at the molecular level, iso-
lating and identifying species abundantly found in
the Euphrates River. Physiological studies should
be conducted to explain the mechanisms enabling
their presence despite extreme environmental
conditions throughout the study months.

2.  Study the spread and diversity of epiphytic
algae.
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MEJAUIIUHA, PAPMAIIUA

JIOBAHOB Pycinan KacbimoBuu
IIpenoaaBaTe/ib, BoIciinii MeIUIIMHCKNUIA KOJTemK, KazaxcraH, r. AIMaThl

OUATHOCTUKA U ®OPMNPOBAHUE MOTUBALIN
Y ByAYIIUX MEJCECTEP ! ®EJIbAIIEPOB ITPU N3YYEHUU
YUYEBHOM JVICHUIIIMHBI «<AHATOMU S UEJIOBEKA»

AHHOmauusa. B cmamee paccmampusaemcs npobaema OuazHOCMuKU U GopmMuposaHus Momusayuu y cmy-
0eHmoe MeOUYUHCKUX cheyuaibHocmeti, 00yuanuuxcs no oucyuniuHe «AHamomus uenoseka». Aemop denaem
861600, UMO UeJeHanpasieHHas paboma no paseumuio MoOmusayuu cnocobcmayem He MojbKo yayulieHul yche-
8aemocmu, HO U (popMUPOBAHUI YCMOUUUB020 uHmepeca Kk npogeccuu. Cmames moxcem 0blmob NOJAE3HA NPENO-
dasamensm u memooucmam 8 0061acmu MedUYUHCK020 00pa308aHUs, a MAKxce 8cem 3auHMepPeco8aHHbIM 8 NOBbL-

weHuu ahpexmusHocmu yue6Ho20 npouecca.

Knroueenle cnoea: momueayus, yue6Has OUCYuniuHda, aHamomus ueaosexka, medcecmpel, penvouiepot, dua-
2HOCmuKa momueayuu, popmuposarue Momueayuu, NPoGeccuoHaIbHas dessmeibHOCMb, MeOUKO-npodurakmu-

ueckuti pakyniomem.

AKTyaJIbHOCTb MCC/I€TOBAHUS

AKTya/IbHOCTb MCC/TeJOBAHMsSI 06YC/IOB/IeHA He-
CKOJIBKMMM K/TIOUEBBIMU (haKTOpamu. Bo-IepBbIX,
AHATOMUSI YeJIOBEKA SIBJISIETCSI OCHOBOIIOJIArar-
et OUCHUILIMHOM B IMOATOTOBKE MEIMIIMHCKMAX
CIeIMaINCTOB, TaK KaK 3HAHMe aHaTOMUM KPUTH-
YEeCKM BaKHO ISl YCITELTHOTO BBIIIOJHEHMS IPO-
(deccroHambHBIX 06s13aHHOCTE. BO-BTOPBIX, YpO-
BEeHb MOTMBAIMI CTYIEHTOB HAIIPSIMYIO B/IMsIET Ha
KauecTBO MX 00yYeHMs 1, Kak CIecTBMe, Ha (op-
MUpOBaHMe IMPodecCMOHANbHBIX KOMIIETEHIINIA,
Heo6GXOOMMBIX IJis1 paboThl B cdepe 34paBooOXpa-
HEHMS.

CoBpeMeHHbIe TpeGOBaHUS K MeIUIMHCKOMY
00pa3oBaHMIO aKLIEHTUPYIOT BHMMaHNUe Ha Heob-
XOAMMOCTHM He TOJIbKO Iepemaur 3HaHMif, HO U
(hopMUPOBaHUS Y CTYIAEHTOB YCTONUMBOTO MHTE-
peca k yueGHOMY mpoiieccy. [Ipo6iema HU3KOM
MOTMBAILIMY CTYJEHTOB, OCOGEHHO Ha HaYaJIbHBIX
KypcaX, OCTaeTcsl aKTyaJbHOM U TpebyeT KOM-
IJIEKCHOTO MOAX0/1a K AMarHOCTUKE ¥ KOPPEKLIM.
B yc/10BMSIX 6BICTPO MEHSIOIIErocss Myupa U pasBu-
TUS TEXHOJIOTMIT BayKHO MCIT0/Ib30BATh MHHOBAIIY -
OHHbIE METOIbI 0OYUEeHMsI, KOTOPbIe MOTYT ITOBbI-
CUTh 3aMHTEPECOBAHHOCTb CTYJEHTOB U UX aKTUB-
HOCTb B OCBOE€HMM yue6GHOT0o MaTepuaa.

Kpome ToOro, HemoCTaTOK MOTUBAIMM MOKET
MIPMBECTU K CHUKEHUIO KauecTBa MOATOTOBKM 6Y-
IYUIYX MEIMKOB, UTO B CBOIO OUEPEbh OTPAXKAETCST

Ha YpOBHE MEIMIIMHCKUX YCJIYT U, B KOHEUYHOM
UTOTe, Ha 30pOBbe HaceyneHus1. [TosTomy mccie-
IOBaHMe METOIOB IMarHOCTUKU ¥ (POPMMUPOBaHMS
MOTUBAIUM Y CTYJAEHTOB MEIUIIMHCKUX CIIeIy-
aJbHOCTE SIBJSIeTCS BaykKHOJ 3ajaueii, CIiocoo-
CTBYIOIIEJ ITOBBIIIEHNIO KauecTBa 06pa3soBaHus U
npodeccruoHaabHOV IMOATOTOBKM OYAYIIUX MeJ-
cectep u ¢ebaIIepoB.

ILenp vcciegoBaums

[lenbio JAaHHOTO MCCAeOBaHMS SIBJISIETCS U3Y-
YeHyue MeTOO0B AMAarHOCTUKM YPOBHA MOTHUBalIN
Yy CTY[I€HTOB MeIMUILMHCKMUX CIelyaJbHOCTeH, a
Takke pas3paboTka U BHegpeHue 3()PeKTUBHBIX
MOIX0A0B K DOPMMUPOBAHMIO M MOBBIIIEHUIO MO-
TUBAMK OYAYIIUX MeacecTep U GebanepoB Ipu
M3YUYEeHUM YIeOHOM OUCIIUIUIMHBI «KAHATOMMSI de-
JIOBEKa».

Marepmuajbl M METOIbI MCCIEAOBAHMS

[IJist IpoBeIeHMsT MCC/IeIOBaHMS ObUIN UCIIONb-
30BaHbI KaK MepBMUUHbIe (CTaTUCTHUYECKASI MHGDOP-
Mauusi), Tak ¥ BTOPUYHbIE UCTOUYHUKM (HaydHbIE
paboThI).

MeToppl, MpyMeHEHHbBIE B X0O/Ie MCC/IeTOBAHMUS,
BKJIIOYAJIV aHa/In3, 06001eHNe 1 MHTePIIPEeTALINIO
IaHHBIX.

PesynbTaThl UcCCiIe0BaAaHUS

[To3HaBaHMe YeIOBEUECKOT'O OpraHm3Ma — 3TO
CJIOXHBIN M yBJI€KaTeNbHbIN IMPOLIECC, KOTOPbINA
HauMHaeTCsl C TepBOro Kypca MeAUIIMHCKOTO
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YHUBEPCUTETA U MPOAOJ/IKAETCS Ha MPOTSHKEHUU
BCeit yuebbl. M3ydast IpUUMHBI Pa3/IMIHBIX SIBJIE-
HUIA, MBI CTaJKMBaeMCsl C HEYJIOBUMBIMMU UCTU-
HaM¥, Ha TTOMCKM KOTOPBIX CTOUT MOTPATUTh BCIO
CBOIO XM3Hb. KTO ke Takoii uenoBek? Kak pasra-
IaTh 3aragky GOPMMUPOBAHUSI €r0 OPraHOB U CU-
cTeM? ITU BOIIPOCHI BOJHYIOT OYIYIIMX Bpadeii.

[Ipu uccnemoBaHMM YeslOBEKA BasKHO YUYUTHI-
BaThb €T0 MPOMCXOXKAeHMe, pa3BUTIE U CTAHOBJIE-
Hue. CBsA3b Mexxay dopmoii u hyHKIMe opraHoB
He CTaTUMYHA: OHA aJaIllTUPYyeTCs MO, BAMUSHUEM
BHelIHelM cpenbl. YemoBeK B3aMMOIENCTBYET C
MIPUPOJION, OO TIPUCITOCABAUBASICH K Hel, 1160
M3MEHSIS e€.

@akTOpbl OMOJIOTMYECKOV U  COLMATbHOM
Cpelbl UTPAIOT KIIOUEBYIO POJIb B (HOPMUPOBAHUN
YyejI0BeYeCcKoro Tesja. BamusHMe TaKuX acIeKkTOoB,
Kak TPy, CIIOPT U YCJIOBUS XXU3HU, TaKXKe CyIlle-
CTBEHHO.

OmHMM M3 TJaBHBIX HaIlpaBjeHuii pedopM
IO/DKHO CTaTh pa3BUTMe 06pa3oBaTeNbHON CU-
CTeMbl, OT KOTOPOJi 3aBUCUT MHTEJJIEKTYaJIbHbII U
IYXOBHBIN ITOTeHIIMa obmectBa. KauecTBo meau-
LIMHCKOrO0 006pa3oBaHus oIpenenseT mpodeccro-
Ha/IM3M Bpaya; yJydllleHUs MOXHO AOCTUYb, CO-
BpeMEHHO MOAX0/s K yue6HOMY IIPOLieccy M OIu-
pasicb Ha TOCTUKEHUS MeIUIUHBI.

«AHATOMMSI 4YeJIOBEKa» SIBJISIETCS KIII0YEeBOI
IVCLMIIIMHOIMM, JieXkallleil B OCHOBe MeIUIIMHCKOTO
ob6pasoBaHMsl. 3HAHMS O CTPYKType U popme opra-
HOB, a TaKkke 0 QYHKIMOHAIbHBIX CMCTEMAX Opra-
HM3Ma UTPAIOT BaXXHYIO POJIb B Pa3BUTUM KIUHU-
YeCKOro MBIIUIEHMS Y Oyaymux Bpauei [1, c. 267].
[IperiomaBaHMe 35TOM HAayKyM OCHOBBIBAETCS Ha
IBYX OCHOBHBIX (hopMax 00pa30BaTeIbHOTO IPO-
1ecca, IpM 3TOM MpaKTUUYeCKue 3aHSITUS 3aHU-
MaloT IeHTpasbHOe MecTo. OHU He TOJbKO obec-
MeYyBalOT TEOPETUYECKYI0 6a3y, HO M CII0C00-
CTBYIOT (DOPMMPOBAHNIO HABBIKOB aHaIM3a K-
HUYECKUX CUTYaIUii, TPO6YKIast y CTYAEHTOB VH-
Tepec K HayYHbIM UCCJIeJOBAHUSIM.

Kypc anaToMuy 06bIYHO HAUMHAETCS C BBee-
HMUS B TIPEIMET, OCBEIAIIEro ero coiepskanue u
MeTonbl MccienoBanusa. dunocodckoe MmoHUMA-
HMe B3aMMOCBSI3U ¢GOpMbl U GYHKIMU, KOTOpbIE
MEHSIIOTCSI TIOJT, BO3/IeiiCTBYEM COIIMATbHOI U 6110-
JIOTUYECKOI cpefbl, YIIy6/IsieT MUPOBO33peHMe
CTYIE€HTOB U YCUIMBAET UX MHTepeC K aHaTOMUMN.
AHaToMMSs paccMaTpMBaeTCs Kak HayKa O 3aKOHO-
MepHOCTAX HOpMUPOBAHUS CTPYKTYPhI U (PYHK-
1M YeJioBeYecKoro Tesa.

HcTopuueckas repclieKTyBa aHaTOMUM BaskHa
LIS CO3[IaHusl MPaBUIbHOM MOTMBAUMU B yuebe.
NzyueHne JlesITeIbHOCTHU BBIJAIOIINXCS

aHaToOMOB, Takux Kak [I. H. 3epnos u I1. U. Kapy-
31H, BJJOXHOBJISIET MOJIOJI0€ TTIOKOJIeH) e He TOIbKO
CJIeIoBaTh UX MyTeM, HO M BHOCUTD CBOJt BKJIA[ B
pasBuTKe Hayku [3, c. 21].

V3yyeHne BHYTPEHHUX OPTaHOB HPOBOAUTCS
OJTHOBPEMEHHO C aHaJI1M30M COCYAUCTOM CUCTEMBI,
KOoTopasi obecreunBaeT ux (QyHKIMOHMPOBAHME.
BakHbIM acriekToM SIBJISI€TCS MHHepBalus U UC-
ciefoBaHye GYHKIMOHAIbHBIX eIMHULL TapeHXU-
MaTO3HbIX OPraHOB, KOTOpPbIe CIOyXaT OTpaxke-
HMeM paboThl KaKOOTO M3 OpraHOB. 3HaUeHMue
M3y4eHMs] MOUeIl0/IOBOTO arnrapara CJI0KHO repe-
OIIEHUTh: OHO (OPMUPYET y CTYHEHTOB IMOHMMA-
HMe GYHKIMOHMPOBAHUS UX OpPraHu3Ma, MOMO-
raeT BbIOpaThb aZeKBATHBbIE METOMAbI KOHTpAIem-
UM U 3alIuinaetT oT uHbekuuit. IleHTpanbHas
HepBHasl CYCTeMa ¥ OpraHbl UyBCTB pacCMaTpUBa-
I0TCS C TOYKY 3DEHMUS] UX SBONIOLUN, CPAaBHUTEb-
HOJl aHaTOMMM U afaNTalyuy )KMBOTHBIX K pasiany-
HBIM YCJIOBUSIM OKpyKamwlleil cpenbl. OyHKIUMK
yeJl0BeYeCKOT0 MO3Ta TeCHO CBSI3aHbl C COLM-
aJbHO TOJIe3HO AesATeNbHOCTbIO, KOTOpas CIO0-
co6CTBOBaja Pa3BUTUIO aOCTPAKTHOTO MBIIIIe-
HUS, TOALEPXKMBAEMOIO peueBbIMY HaBbIKAMM U
3BOJIIOLIMEV TOJIOBHOTO MO3Ta. AHaTOMMS OPTaHOB
YYBCTB MOKa3blBaeT, UTO I[eHTpalbHasi HepBHas
CUCTEMA ¥ OPTaHbl YYBCTB 00pPa3yiOT LeJOCTHYIO
CUCTeMY Kak B (PyHKIIMOHAJIbLHOM IIaHe, TakK U B
acreKkTe pa3BUTHS, UYTO MO TBEPKIAETCS yUeHeM
W. I1. ITaBioBa 06 aHanu3aTopax. OpraHbl YyBCTB
dbopMHUPYIOTCS KaK aJalTUBHBIE CUCTEMBI, pearu-
pymolKe Ha pa3/iMuHble BHEIIHME Pa3ApakUTeNN.

CremyeT OTMETUTb, UTO aHATOMMSI, KaK Hayd-
Hasl OUCIUIUIMHA, COGMpPAEeT U CUCTEMATUIUPYET
(baxTsl (3TO €€ omucaTeabHasi CTOPOHA), a TaKKe C
MTOMOIIBIO BOJIOLUMOHHBIX U (YHKIMOHATbHbIX
acCIleKTOB MT03BOJISIET MHTEPIIPETUPOBATD 3T JaH-
Hble U BBISIBJISITh CTPYKTYpPHbIE 3aKOHOMEPHOCTHU
[2, c. 115]. DdbdexkTBHOCTD aHATOMUM TTOMOTAeT
MOHSTD CKPBIThIE 3aKOHOMEPHOCTH J1J151 PEryIUpo-
BaHMS >KM3HeOEeITeIbHOCTU opraHmsma. Takum
o6pa3om, pelrasl yKasaHHbIe 3amady, aHATOMMS
OTKpbIBaeT HOBble TOPU3OHTHI [IJIT CBOEro pa3Bu-
TUSL.

K unciry mpmMopuTeTHBIX 3a/a4, CIIOCOOCTBYIO-
X TIOBBILIEHMUIO KauecTBa OO0yUYeHUsI aHATOMUU
B BBICHIMX YUeOHBIX 3aBeleHUSIX U (hOpMUPOBa-
HUIO YUeOHBIX HABBIKOB Y CTYIEHTOB, OTHOCSITCS:
obyueHMe YTEHUIO U MPAKTUUECKOMY ITpUMeHe-
HUIO yueOHOI, HAayYHO ¥ HayYHO-MeTOoUYeCcKoit
JIUTEPaTypbl; pa3BUTHE HABBIKOB MCIIO/Ib30BaHUS
Pas3IMYHBIX CIIPaBOYHBIX MATEPUAIOB; GopMupo-
BaHMe KIMHUYECKOTO MBIIIJIEHUS Yepe3 caMOCTO-
sITeNbHBIN aHanu3 uHGOpPMaUUM U BbIBeJeHUe
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HeOoOXOIMMBIX 0000IIIeHNIT; pa3BUTHE MHTEpeca K
MeaUIIHE.

[MpakTuyeckue 3aHSITHUSI TI0 aHATOMUM YeJIo-
BeKa JOJDKHBI BKIIOUATh KIMHUYECKME HabIome-
HMSI, KOTOpble B CBOEJ OCHOBE YacTO IpeacTaB-
JITIOT c060¥i SKCIIEPMMEHT, HAallpaBJI€HHbII Ha BbI-
SIBJIEHME CBOJCTB MCC/IemyeMoro oobekra. Peko-
MEHIYEeTCSI BBIMOJMHSATD 3aaHusl, TPeOyIOIINe OT
CTYJIEHTOB aHATUTUUYECKUX, COTTOCTABUTETbHBIX U
KpeaTMBHBIX HABBIKOB, UTO COMENCTBYET pa3BU-
TUIO TIPAKTUUECKUX YMEHUI U MOTUBAIUM Oymy-
LIMX Bpaueil.

Kpome Toro, ciegyer CTUMYIMPOBATD CTYIEH-
TOB K CaMOCTOSITeJIbHOMY M3yUYeHUIO MaTepuasa,
MOOIIPSITh UX YCIIEXU U JOCTUKEHMSI, a TAKXKe T10-
MOTaTh B PeIIeHUM BO3HUKAKOIIUX BOIPOCOB U
TPYAHOCTE.

BakHO Takke caenaTh yueGHBI IIpollecc I0-
CTYITHBIM ¥ MHTEPEeCcHbIM [JI1 CTYAE€HTOB, MOKa-
3aTh MM IPaKTUYECKOoe ITpMMeHeHMe MoTyuYeHHbIX
3HaHMI M HABBIKOB B OymyIei mpodeccroHalb-
HOJ esTeJIbHOCTH.

BoiBOabI

TakuM 06pa3oM, UCCAeIOBaHUS B JaHHOI 06-
JIaCTM MOTYT BHECTM 3HAUMTEIbHbIN BK/IA B pa3-

MeIMIVHCKUX YUe6HbIX 3aBeIeHNSIX, 8 TAKKe CII0-
COOGCTBOBATh TOBBINIEHUIO KaueCcTBa MeIUIIVH-
CKMX YCIIYT B OymyIieM. AKIIeHT Ha IMarHOCTUKE U
dbopMuUpoBaHMKY MOTHUBALMM Y CTYOEHTOB IIpHU
M3yUYeHMM aHATOMMUM ITI03BOJIUT CO3aTh 6oee 3¢-
(dekTMBHBIE 00pa3oBaTe/ibHbIE CTpaTernu, KOTO-
pble GYOYT OTBeUaTb TPeOGOBAHMUSIM BpPEMEHU WU
CII0COOCTBOBATH MOATOTOBKE BbICOKOKBATMPUIIM-
POBAaHHBIX CIEIMATNCTOB B 06/1aCTV MEIUIIMHBI.
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FOR FUTURE NURSES AND PARAMEDICS IN THE STUDY
OF THE ACADEMIC DISCIPLINE "HUMAN ANATOMY"

Abstract. The article deals with the problem of diagnosis and motivation formation among students of medical
specialties studying in the discipline "Human Anatomy". The author concludes that purposeful work on the devel-
opment of motivation contributes not only to improving academic performance, but also to the formation of a stable
interest in the profession. The article may be useful for teachers and methodologists in the field of medical educa-
tion, as well as for anyone interested in improving the effectiveness of the educational process.
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ONJI0JIOINA, NHOCTPAHHBLBIE
A3BIKU, ) KYPHAIINCTHUKA

CYPOBIIEBA EkaTrepuHa BaagumupoBHa
rpodeccop, KaHAUIAT GUIOIOTMUECKUX HAYK, CTAPIINiI HAYyUHbIV COTPYIHUK,
MoCKOBCKMIT TOCYIapCTBEeHHbIN YHUBepcuTeT uMeHu M. M. JlomoHocoBa, Poccus, r. MockBa

ITNCbMA BO BJIACTbD B 3ITMCTOJIIPHOM HACJIEAVIN JI. H. TOJICTOI'O

AnHomauus. O0Ha u3 HAcyujHslx NpobaeM CO8PEMEHHOL pycCUCMUKU — U3ydeHue INUCMOIAPHbIX 00pawjeHuli
80 8]1aCMb PYCCKUX nucameneil. dmu 00paujeHus, HapagHe ¢ OpyHeckuM NUCLMOM, NPABOMEPHO Gbl0eIUMb 8 0CO-
Obtii ycanp. Iepy JI. H. Toncmozo npuxadiexcam obpawjeHus K umnepamopam — Anekcanopy II, Anexcandpy III u
Huxkonato II; uneHam yapckozo npasumenscmea — JI. A. Toncmomy, [I. H. Habokosy, K. II. Tlo6edoHocuesy,
H. B. Mypasuwésy, A. I. Bynvieuny, I1. A. CmoasinuHy (6 HEKOMOopbIx CAyUasx Ham U38eCmHsl 0MmeemHsle NUCbMa).
Hamu kpamko paccmampugaiomcs memsl nucem nucameisi 61acmsm.

Kniouessle cnoea: «nucvMo 8/1acmumenio», «<NUCbMO Yapro», INUCMospHulil waup, /1. H. Toncmoti, pycckas

aumepamypa XIX gexa.

BBeneHue (aKTyaJabHOCTD, I1€JIb, 0030D -
TepaTypsl 10 TeMe, MaTepyajbl M MEeTOIbI)

Papgom mccnenmoBareneli — Kak JIMHIBUCTaMK,
Tak M JMTepaTypoBefaMy, Halpumep, TaKUMMU,
Kak P. Jlazapuyk [8], H. Crenanos [13, c. 74-101],
V.M. Tonp [20], O. I1. ®ecenxo [22], K. 10. Jlanmna-
HanuneBckuii [9, c. 121-153], M. [I. KysbmuHa [6,
c. 48-51], — yxe u3yvaacs sKaHpP OPYKeCKOro
IyCbMa B SNUCTONSAPHOM Hacneauy IlymkunHa u
mycaTesieii ero BpeMeHM, a Takke B HacjleIuu
TBOpYeCKOi MHTe/ureHu pybesxka XIX u XX se-
KOB [3]. Heo6xomuMo Takke M3YIUTb KaHp Biia-
CTSIM B TBOPUYECTBE PYCCKUX KIACCUKOB HE TONbKO
XVIII Beka 1 He TOMBKO NYIIKMHCKOM, HO U MO37-
Helimux 3mox (B yactHocTu, JI. H. Toncroro) —
3TOT acCHeKkT TeMbl [IPeAIonaraeT u3ydyeHue 3nu-
CTOJISIPHBIX OOPAIeHUT IUTEPATOPOB IIAPSIM U UX
NpUOGIVMKEHHBIM (Tpo6ieMa 0CO60Tr0 SIMUCTOJSIP-
HOTO >XKaHpa «IMChbMa Liapio» ocTaBjieHa HaMu B
[15, c. 11-112]). Ha Hau B3r/1s1, HEOOXOAMMO KOM-
IIJIeKCHOe M3ydyeHMe myuceM TOJICTOro BO BIAacTh
(3MMUCTONSIPUIA B LI€JIOM Y3Ke CTajl IIpeIMEeTOM pac-
cvmotpenus [10]). [IpoaHanM3upoBaB 3MUCTOISIP-
HOe Hac/leaye mycaresis 1o AKafieMu4eckomy €o-
O6paHuio counmHeHuit [21], Mbl BBIAENWIN LB
psn nvcem TOCTOTO BJIACTSIM — BCETO HAMM BbISIB-
sneHo 21 muckMo (6 mMceM MMIlepaTopam — OIHO
13 HUX OTKPBITOE — U 15 mycem uieHam 11apcKoro
IIpaBUTENIbCTBA).  AHaliu3  MMEHHO  3TOrO

maTepyaia npeacTaBieH B JaHHO cTaTbhe. OroBo-
pUM, UTO Mbl He 3aTparuBaeM OOIIMPHYIO Iepe-
nucky nucarens ¢ Benukum Kusgaszem Hukosmaem
MuxaitioBuueM (3TOT mMaTepuana BIUCLIBAETCS B
TpaguULMIO Ipy>KecKoro nucbMma) [18, ¢. 617-620] u
c II. A. CronpinuHbBIM O 3eMesibHOI pedopme [17,
c. 124-129].

HccnegoBanus u ero pe3yiabTaThl

1. ITmcema JI. H. TosicToro mmmneparopam

IMucsmo-kanoba Anekcaumapy II (22 aBrycra
1862 r.) [21, T. 60, c. 449-450] comep>XUT NMPOTECT
MpOTUB 00bIcKa B IcHoI1 [TosHe, TPOBEIEHHOTO B
OTCYTCTBME TMucarensi. B KauecTBe MPUUUHBI
o6bIcKa 1ed KaHAAapMOB KHsI3b B. A. JIoAropyKkoB
Ha3BaJI MPOXMBAaHME B MMEHUM LeJI0T0 Psifia JIto-
neii, He MMEIOUIMX pa3pelleHus] Ha XKUTEIbCTBO.
ToJicTO MPOCUT BOCCTAHOBUTD CIIPaBEIJIMBOCTD —
II0 ero MHeHMIO, 06bICK He3akoHeH. OH 6ecIIoKo-
UTCSI, YTO €ro aBTOPUTET Cpelyu Hapoga 3TUM
ob6pIcKOM 6ymeT momopBaH. ITncemo ToscToro
MMeJIO MOC/IeICTBUEM JIUILIb TO, YTO JOATOPYKOB
HaIpaBuU/I TyJIbCKOMY rybepHaropy II. M. [lapa-
raHy ImMcbMo 7 ceHTsIOps 1862 ., B KOTOPOM ITIpO-
cu nepenath TolcToMy IIpU BCTpede, YTO OOBICK
He OymeT MMeTh K TOJICTOMY JIMYHO HMKAKOTO Ka-
CaTesbCTBA, XOTS [EeVCTBUTEJBHO HEKOTOPbIe
soau sxkuin y Tosictoro 6e3 MMCcbMEHHOTO paspe-
HIEHMS] Ha KUTEJIbCTBO, @ Y OJHOTO M3 HUX OblIa
HalijeHa 3alpelléHHas JauTepaTtypa, M 4YTO
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SKaHOApMbl CTapaloTCsl BBITIOMHATL ITOJOOHBIE
JleJia O BCelt AeMMKaTHOCTBIO M OCTOPOXKHOCTBIO.
8-15mapra 1881 r. aTUPOBAHO MOJUTUYECKOE
nucbMo Toncroro Anexkcanapy III [21, T. 63, c. 44-
45]. B aTo BpeMs 1éN CyneOHbIi MPOIIecc HaJl Tep-
popuctamu, yOUBIIMMU AnexkcaHapa II
(A. 1. Xens6oBsiM, Codbeii [TepoBckoit, H. Y. Poi-
cakoBbIM, I'. M. TenbdMaH 1 IpyruMm), OKUIAICS
CMepTHBIN MPUTOBOP HaA, HuUMMU. [IucaTens mpu-
3bIBAET MMIIEPATOpPA IO COOOPasKeHUSIM TyMaHHO-
CTY TIOMMWJIOBATb MOACYOUMBIX. «[IpocTuTe (Youiiiy
Anekcannpa II — E. C.), Bo3gaiiTe mo6pom 3a 3710,
M U3 COTEH 3J/I0/leeB eCSITKU MepeiayT He K BaMm,
He K HUM (3TO HEBAKHO), a IIepeiIyT OT bsIBOJIA K
60Ty M y TBICSAY, Y MWIJTMOHOB APOTHET Cep/ilie OT
pPamoCTy ¥ YMWIEHUSI TIPU BUJIEe TIpMUMepa 1o6pa ¢
MPecTojia B TaKylo CTPAIIHYIO JJIT ChIHA YOUTOrO
OTLa MUHYTY» [21, T. 63, c. 44]. IHTepecHO TO, UTO
Anekcannpy II ToscToii [aéT ouveHb BBICOKYIO
OILIeHKY, Ha3bIBasl ero 1apém, «CaeJaBliuM MHOTO
mobpa M Bcerpga KeJlaBIIMM Oo6Gpa JOAsM, CTa-
PbIM, TOOPBIM YEJIOBEKOM», YOUTHIM BparaMm He
JIMUHBIMU, a CYIIECTBYIOLIEr0 CTPOSI «BO MMS Ka-
KOTO-TO BBICIIEro 6Jlara BCEro YejoBeYecTBa». B
3TOM TeKCTe COMEPKUTCS 1LIe/blii Psif OTChUIOK U
MpsSIMBIX 1IuTaT U3 CBsmieHHoro ITucanus. He 6y-
IeT 60JIbIIoJ HATSKKOI CKasaTbh, YTO 3TO IOC/IA-
HMe — CBOEro pojia peaurmo3Hasi pornosenb Xpu-
CTOBBIX MCTUH. TeM 6oJjiee UTO OHM MTPYMEHMMBI U
K TIOBCEIHEBHOI XXM3HU, B YACTHOCTU, BecbMa
«3¢hderTUBHBI», 10 crIopHO¥ MbIc/ JIbBa Huko-
JlaeBuYa, IIpu 60prde ¢ peBoMOIMOHEpaMu. Toro
ke MHeHUsI, uTo U ToscToit, mpuaepskuBacs u B.
C. ConoBBbEB (OH BBICTYIIWJI CO CXOOHBIM IPU3BI-
BOM BO BpeMSI OJHOTO M3 CBOMX OOIIECTBEHHBIX
BBICTYIUIEHMIT); OQHAKO He BCe pasmesyin 3Ty
TOUKY 3peHus — TaK, aHaJIu3 3SIUCTOSIPHOTO
Haciaenusi mokaspiBaer, yto H. ®. demopos,
W. C. Akcakos, [I. ®. AkcakoBa GbLIM CTOPOHHM-
KaMM CMEePTHOM Ka3HU TEPPOPUCTOB (TTOApoOHee
0 MMCbME U O CyZe HaJ, TEPPOPUCTaMU B BOCIIPUSI-
TUU COBPeMEHHUKOB [13, c. 74-101]). Heobxogumo
OTMETUTD eIllé oAMH MHTepecHbI ¢akT: 20 deB-
pass 1880 r. B. M. 'apiuinx Hanpasui M. T. Jlopuc-
MeJMKOBY MMCbMO C TPOChOOTi O TTOMUIOBAHUN U
npoueHuu U. O. Miiogenkoro, crpenssiiero B JIo-
puc-MenukoBa (3TO CXOACTBO MeXAY MOCJaHU-
saMu mnucaTteneit ormetmna B. A. Crapukosa
[12, c. 91-92]). Kpome TOTrO, HEOOXOAVIMO MMETH B
BUAY, UTO 3a TPU TOfa 10 youiicTBa Anekcannpa II,
B 1878 r., TosiCcTOI MO-MHOMY pearMpoBajl Ha Aeji0
B. 3acynuu, ctpenssieit B @. ®. TpenoBa, — OH
Ha3BaJI OIIpaBaaTeIbHbII TPUTOBOP et «6eccMbIC-
Inuen» u «aypbo» [7, c. 421, 423]. KapauHaibHoe

usMeHeHme MmupoBocnpusaTus JibBa Hukonaesuua
HaJIULIO.

B nmuceme-nipocs6e Anekcauapy III ot 2-3 gH-
Baps 1894 r. [21, T. 67, c. 4-11] comep>xxuTcs 3a-
CcTynmHu4ecTBO 3a [. A. Xuiakosa, COCIaHHOI'O Ha
KaBka3z 3a cBou penuruosHble ybesxxmeHus (OH
CKJIOHSIICSI K CEKTAaHTCTBY). [IncaTenb ykasbiBaer,
YTO IIpeciiejOBaHNe YeJoBeKa 3a ero 06pa3s MbIC-
Jieit HegomycTuMo. [Tpy 3TOM B MOC/TaHUY TOTUED-
KMBAIOTCSI BBICOKME MOpaJ/ibHble KauecTBa XWii-
KOBA — OH B BBICIIEI CTEIeHU MOPSIL0YHbII Yeno-
BEK BHE 3aBMCUMOCTH OT TOTO, BEPHBI €T0 YOk e-
HUS uan HeT. Kpome TOro, oH caM CTasl XXepTBOi
MPEeCTYIUIEHUS] — Y HEro oTob6pany MaJloIeTHUX
JIeTel, TIpU 3TOM CChLIASICh HAa MpuUKa3 MMIlepa-
Topa. TeKCT mMchMa JOCTATOYHO CYX M OduIma-
JIeH, HAaITOMMHAaeT 0OUIMATbHbIN JOKYMEHT, B KO-
TOPOM He COIEepKUTCS HUKAKUX «3IMOLMIi» afipe-
CaHTa IO OTHOIIEHUIO K afpecaTy. B mucbme Bbi-
CKa3bIBAeTCSI MBIC/Ib, YTO TIPaBUTEJISI BBOASIT B 3a-
6y>kKIeHne ero MpuOAMKEHHbIE, TBOpsIMe 6e3-
3aKOHMS OT ero MMeHM.

IMucemo Humkonar II or 10 mas 1897 r. [21,
T. 70, c. 72-76] npencTaBiseT cob0ii 3aCTyIHUYe-
CTBO 3a MOJIOKAH, Y KOTOPBIX BJACTU OTOMPAIOT
nmeteii. TOnCTOM ceTyeT Ha TO, UyTO B Poccuu cyie-
CTBYIO TIpecjieOBaHMS 3a BepPY, OCY>KIaeT Ipeciie-
IOBaHMe CeKTaHTOB U YKa3bIBaeT Ha TO, YTO 3TO He
CIIOCOOCTBYET MOAIEPsKaHUIO MPaBOCiIaBUs. DTO
TOC/IaHMe BMeCTe C CONMPOBOAUTENbHBIMU MUCh-
mamu psagy aui, (A. ©. Koru, A. @. Oncydneny, K.
0. Xucy, A. C. Tanaesy, A. A. Toncroi) [21, 1. 70,
C. 76-81] nucatenp otnan KpecTbssHaMm bBy3ymyk-
ckoro yesma Camapckoii ry6epuuu B. M. TokapeBy
u B. T. YenenieBy, 3aexaBlIMM K HEMY 110 JOpPOTe B
IMeTepOypr XJI0OMOTAaTh O BO3BPAIEHUM [ETEIA.
Bmecte co cBomm mmucbmMoM TOJCTOM mepepast
mucbMo JIbBa JIbBOBMYA K BeIMKOMY KHA310 ['eop-
o0 MuxaitiioBuuy, ¢ KOTopbIM JleB JIbBOBUY GbLIT
JINYHO 3HAKOM.

E1é ogHO mucbMo MMIepaTopy 0 MOJIOKaHaxX —
3TO mUcbMoO OT 19 ceHTsa6ps 1897 r. [21, T. 70,
c. 140-141]. 9to obpauieHue SBISIETCS CBOETO
pona Tpomo/DKeHMeM mpenbiayiiero. Hecmorpst
Ha Bce obpamieHus, OeTM MOJIOKAHAM BO3Bpa-
meHbl He 6pUIM. HecMOTpSI Ha BCe XJIOMOTHI CAMUX
MOJIOKaH AeTU UM 10 CUX TOp He BO3BpallleHbl.
Kpome Toro, ToscToit ykasbsiBaeT Ha abCypaHOCTb
MIPOUCXOISIIEro — CyllleCTBYeT MHOXECTBO MOJIO-
KaH, Y KOTOPBIX B T€X YCIOBUSX JETU HE OTHSTHI.
ITucaTtenp mojaraer, 4YTo 1Iapb CTaJl KEPTBOI 06-
MaHa CO CTOPOHBI CBOMX HEeJO6POCOBECTHBIX MTPU-
OMVKEHHDBIX, U TIPUCOEINHSIETCS K MHEHUIO, U3JI0-
>KeHHOMY B TaseTe «['pakgaHMH», YTO BCE
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MpOMCXOJsIlee TPOTMBHO BOJIe rocymapss U
HEMBICJIMMO B PYCCKOM rocyzapctBe. OTBeTa Ha
MMMCbMO He MocjaenoBano. Bo3BpalleHue geTeit B
CeMbM COCTOSIOCH TI03Ke, B (peBpasie 1898 r. mo-
cie nocewenns T. JI. Toncroit K. I1. ITo6emoHoC-
1ieBa B sHBape 1898 1.

Pequrno3HbpIM MpecjiefOBaHUSIM TOCBSIILEHO
mucbMo Tonctoro Hukonaro IT ot 7 ssHBaps 1900 r.
[21, T. 72, c. 514-522] — mocnaHue sABAsSETCS 3a-
CTYITHMYECTBOM 33 CEKTaHTOB — MOJIOKaH, IyX0-
60poB M mpounux. Ilucarenp yTBEpPKOAeT, UTO B
Hallleil cTpaHe peuruo3Hble MpecaefoBaHUs Cy-
IIECTBYIOT — «I10 HeJopa3yMeHuto». ToacToit mo-
BTOpPSIET CBOIO MBIC/Ib O HEJOITYCTMMOCTH IIpeciie-
IOBaHUSI CEKTAHTOB. I BHOBb 3BYUUT MBICJIb O
TOM, YTO MPUOIMKEHHBIE LIapsl TBOPST OEeCUMH-
CTBa 3a CIMHON cBoero npasutens. O6palieHue
TOSIBUJIOCH T10CJIE TTOJTy4eHus nucbma oT A. M. bo-
JISTHCKOTO C M3BECTHEM O TOM, UTO JYX06O0PBbI, TTPO-
>)xuBarolye B KaHagze, skenaloT BepHYTbCsl B Poc-
CUIO — 3TO KEHBI ¥ MaTepyu AYyX0O60pOB, COCIAH-
HBbIM B SIKyTCKYIO 06/1aCTh 32 OTKAa3 HECTV BOWH-
CKYI0 TTOBUHHOCTb. CocJlaHHbIe B SIKYTCKYIO 00-
JIaCTb CEKTaHThl, YKJIOHSIOIIMEeCS OT BOMHCKOW
CJTY>KOBI, ObUTM YBEPEHBI, UTO Uy Th IIO3KE TOXKE TT0-
JydaT paspelueHue Ha Boie3f, B Kanany [21, T. 72,
c. 102-105]. 18 mag 1899 r. Ha X0HaTaiCTBO CO-
CJIAHHBIX TyX060POB ObLT MOTYUEH OTKA3 U UX Ma-
TepU U KEHBI PENIVIM BEPHYTbCS, UYTOOBI IMOcCe-
JIUTHCSI BMECTe ¢ HUMU B SIKyTcKoOii obmactu. bes
0co60T0 paspenieHnst STOro CAeIaTh 6bUIO HENTb3S,
TaK Kak OyxXo00pbl OBLIM BBIMYIIEHbI 13 Poccun
6e3 mpaBa Bo3BpamleHus: Ha Poguny. O Hamepe-
HUM pyxobopieB mucan Tosctomy BomsHckwMii,
repeciaB €My 3TO MUChbMO. JTO MUCHMO OBLIO
NPUIOKeHOo K nucbMy Tosctoro uapro. Ilncemo
6but0 Tepenano Hwukomawo II mpu comeiicTBuM
O/M3KOr0 3HAKOMCTBA ceMmbu ToscToro, cyme6-
Horo mesitenss H. B. IdaBbimoBa. DTo obpalieHue
IOCTUTJIO CBOEI Ieu: KEHBI AYX0O0POB CMOTIN
BepHYThCS B Poccuio.

OtkpbITOE o6paieHye «llapwo 1 ero TOMOUTHU-
Kam» [21, T. 34, c. 239-244] Hanucano 15 mapra
1901 r. u ony61mKkoBaHo B «JInctkax CBOGOAHOTO
cnoBar» (1901, ampennb, N2 20) nocie Havana CTy-
IeHuyeCcKux BoHeHuii B mapTte 1901 r. B cBoéM 06-
parmienuu ToJICTOl MOJEMU3UPYET C BJIACThIO, 06-
BUHSIET €€ B TpOBeJIeHMM HeBePHO TTOIUTUKY (OH
roJjiaraeT, YTO B IIPOMCXOISIIEM «BMHOBAThI He
3Jible, 6eCITOKOIHbIE JIIOAY, a TIPAaBUTENbCTBO, He
XOTsllee BUAETh HUUEro, KpoOMe CBOEro CIOKO¥-
CTBUSI B HACTOSIIIIYI0 MUHYTY», IIpejjiaraeT Mepbl
Mo TMpeo6pasoBaHMI0 00IIecTBa (ypaBHMUBaHME
KPeCcTbsIH B IIpaBax C JOPYIMMM TpaskgaHaMu,

OTKas3a OT NMPaBWI YCUJIEHHO OXPaHbl; yHUUTOXE-
HMe BCeX MPeIsITCTBUI K IperoaBaHnio, 0o6pa3o-
BaHMIO, BOCIIUTAHMIO; YHUUTOKEeHI e BCeX CTecHe-
HUT peIurnosHoit ceo6omsr)). O6paliaercs muca-
TeJIb He TOJIbKO K Liapio: «O6paliaemMcs KO BCceM
BaM, JIIOJSIM, MMEIOIIYM BJaCThb, OT 11apsi, YWIEHOB
roCyJapCTBEHHOTO COBETa, MUHUCTPOB, IO POJX-
HbIX... <...> O6pamjaeMcsi KO BceM BaM — 1apio,
MMUHUCTPaAM, YJIeHaM roCyLapCTBEHHOrO COBETAa U
COBeTUMKAM M OJM3KMM K IIapio, — BOOOIIE KO
BCEeM JIML[aM, UMEIOIIMM BJIaCTh...». JIeB Hukoiae-
Bu4 nuiet: «ObpairaeMcs K BaM He Kak K Bparam,
a Kak kK 6patesam». U B gpyrom mecte: «Obparia-
eMCs K BaM He Kak K JII0JSIM IPYyToro jareps, a Kak
K HEBOJIbHBIM eIVHOMBIIUIEHHUKAM, COTOBapu-
IIaM HaIluM 1 6paThsiM». TO eCTh He MTPOCTO KakK K
JoasaM (Kak TpsSMO AeKkjaapupyeT nucaTenb B
mucbMe K Anekcaugpy III 815 mapra 1881 r.) u He
TOJIBKO KaK K XpUCTHAHaM (UTO MPSIMO He 3asIBJISI-
eTcsl, HO MOJApa3ymMeBaeTcss B TOM >Xe NUCbMe
Anexcanpnpy III), a MMeHHO Kak K COTOBapullam u
K O6paThaIM.

IMocnennee obpaiieHme Toncroro K Hukosaio I1
oTHOCUTCA K 16 ssHBaps 1902 r. [21, T. 73, c. 184-
197]. HaunHaeTcs MMUCbMO JOCTaTOYHO HEOOBIU-
HBIM oOpaleHueM: «JIro6e3HbIi 6pat!». B mucbme
COmepXXUTCS KpuTrKa mpasyienus Hukonas — Toi-
CTOVi TUIIET O HeJIeTOlA, TTI0 ero MHeHUIO, IIeH3YPe,
O PpeMUrMO3HBIX TOHEHUSX, O MPUTECHEHUSIX
Hapoga. Kpome Toro, oH BbICKa3bIBaeT MbIC/b, UTO
Halll HApOJ, yAAIWICS OT IIpaBOC/iaBus, a CaMoep-
’KaBye BOOOIIEe ycTapeyio, OMYyeT COBETHMUKOB
1apsi, TOBOPUT O HECTIpaBe[IMBOM MIpaBe 3eMesb-
HOIT co6cTBeHHOCTHM [19, €. 27-29]. 9TO MMUCHMO J10-
IUI0 A0 Ljapsg Ipu IocpefHMYeCcTBe Benmkoro
Kusa3s Hukonas Mwuxaiinosuua. Ha Hamr B3riism,
9TO IMUChMO TUIIOJIOTUMYECKU O/M3K0 K «[Imcbmy
BoKasIM CoBeTckoro Coro3a» A. M. Co/sKeHULbIHA
(1973). O6a aBTOpa CO3MaaM, CKOpee, He MUChMa,
no BeipaxkeHuwo E. Y. 3amMsaTMHA, «B XUMMUYECKU
YMCTOM BUAE», a MyOIULIMCTUUECKME TEKCTHI B JIe-
KJIapaTUBHOI HAITpaBI€eHHOCTH, B KOTOPbIX UETKO,
apryMeHTUPOBAHO M3JIOXKUINM CBOU B3IJISIIBI OT-
HOCUTEJIbHO TIpeobpa3oBaHmst cTpaHbl. O6a aB-
TOpa 06pallaroTCcsT K TPYIINe JIIOAEN, CTOSIINX Ha
camoii BepilMHe MMPaMUIbl BIACTH, @ HE K KOH-
KPETHOMY JIMIYy WM Oe3JIMKO OpraHm3aliuin.
Kpome Toro, o6a aBTOpa CO3aI0T CBOY TEKCTHI OT-
HIOAb HE TIOTOMY, UTO BJACTh yIIeMMUIa UX JINYHO
He TI0TOMY, YTO UM OT BJIaCTU YTO-TO Hazo, a Mo-
TOMY, YTO HaXOISTCS B UOENHON OMMO3ULIUU K
3TOM BJIACTU U MOTYT NPEAJI0KUTb MHbBIE, HEXXEIU
MIPOBOIVMMBIE BJIACTBIO ITYTH TI0 ITPe0OPa30BAHNUIO
cTpansl [15, c. 11-112].



AKTyaJbHbIe UCCIeOBAHUS ¢ 2024, N231 (213)

DUIOJIOTHA... | 66

2. IIucema JI. H. ToJicTOrO WieHaM IIapCKOTo
IIpaBUTEIbCTBA

20 anpenst 1861 r. ToncToi HampaBuiI Mpoiie-
HMe MUHUCTPY HapoaHoro npocsetenus E. I1. Ko-
BaJIEBCKOMY C MPOChOOiT 0 paspelnieHny U3gaHus
SKypHasa «ScHas MojisiHa», 1eJib KOTOPOro — Ieja-
roruyeckasi. 'oTOBy10 mporpaMmmy XypHasia U Ie-
pedeHb COTPYAHMUKOB IMCATENb MPUIOXKUI K T10-
claHuio. VsgaHue GbLIO paspelieHo, HO BCKOpe
OHO GBITO ITPEKPaIeHO M3-32 MaJIeHbKOTO THPaska
[21, T. 8, c. 367-369].

Ham usBectHBl ABa nucbMa TOACTOrO MMHMU-
CcTpy HapomgHoro mnpocsemnienus . A. Toncromy.
ITepBoe M3 HUX OTHOCUTCSI K OKTSIOPIO — HOSIOPIO
1872 1. [21, T. 62, c. 338-340] u comepXUT B cebe
MPOChOY 03HAKOMUTHCS C €ro «A36yKOoii» U, eciaun
oHa 6ymeT ogob6peHa, O3BOJIUTh UCIIOJIb30BATh €&
B [IPeIoiaBaHUM B HAPOAHbBIX IIKOIAX.

B cnemytoniem nucbMe MMHUCTPY OT 18 ampesnis
1874 r.[21, T. 62, c. 81-83] mucaTesnb CIPaBJISETCS,
omo6peHa Jin ero «A36yka» IJisI HAapOJHBIX IIKOJI,
M BBIPAXKAeT kKejlaHue IpeACTaBUThb Ha PacCMOT-
peHre MuHMCTepCTBA HApPOAHOTO MPOCBEILIeHUS
COCTaBJIEHHBII UM TIJIaH MPeNoaBaHusI B HAPO[ -
HBIX IIKOJIaX.

OTtmeTnmM, uTo 22 anpens 1874 r. MUHUCTD OT-
BETUJI IIMCATENI0, UYTO «A30yKa» pacCMOTpeHa U
yacTuyHO omobpeHa. Omo6GpeHHbIe MecTa GyOyT
OmyOJIMKOBaHbI B KypHaje MuHucTepcTBa. Ilpu
3TOM 4YacTb «A36yKu» oTBepruyTa. [I. A. ToscToi
coo6IIaeT Takxke, UTO IJIAH IMPEIoJaBaHMUsl pac-
CMOTpeH O6yZeT, ec/iu MMUcaTesb IPUILIET ero. JleB
HuxomaeBuu mpUHSI pellleHMe OIy6GIMKOBATh
CTeMaabHYI0 CTAaThbl0O O MPOCBEIIeHUM — B Mae
1874 r. o Hamucas cTaTbio «O HApOJHOM 06paso-
BaHuUM». Kpome TOTO, JIeToM ciaemytomero 1875 r.
OH cocTaBwm1 «IIpaBuia Ojs meJarormueckux Kyp-
COB» M TIOCJAJ 3TOT TEKCT Ha paccMOTpeHue B
yrpasneHre MOCKOBCKOTO yue6HOro okpyra [21, T.
17, ¢. 331-335, 710-713].

20 aBrycta 1879 r. ToscToi o6paTuiics C MUcCh-
MoM K MuHMCTpY 1octuiium [I. H. Ha6okosy [21, T.
62, c. 469]. Ha aToT pa3 nucaTenb IPOCUT paspe-
IIUTh €My T0JIb30BaTbCSI «CEKPETHBIMU [leIaMU»
apxmuBa MMHMUCTepCTBa ocTuimu. OH coobIaer,
YTO Yyepe3 MMHUCTPA MHOCTPAHHBIX JeJl paHee OH
y3Ke UCITPOCUIT pas3penieHus: paboTaTh B apXMBe 110
«CeKpeTHBIM JejaM» JIJisT paboThl Hall TPYAOM U3
uctopuu KoHua XVII — Hauana XVIII Bekos. OTBeT
HabokoBa HaM ITOKAa HEM3BECTEH, OJHAKO W3-
BECTHO, UTO paspelreHue 6bUI0 ITOTYYEHO.

15 mapra 1881 r. ToscToit 06paTUICS C TUCh-
mom K K. II. [To6emoHocueBy [21, T. 63, ¢. 57-59] ¢
MpockO0oi1 Mmepegath ero nmucbMo Anekcanapy III

ot 8 — 15 mapra 1881 r. OgHako ITo6eq0HOCIIEB OT-
Ka3aJICsl TeperaBaTh MIMCbMO, O YEM M COOOIIMIT B
oTBeTHOM mociaanuu [21, T. 63, c. 59], ogHOBpe-
MEHHO OTKJIOHMB IONBITKY NucaTessl aleyinpo-
BaTh K €ro «XpUCTUAHCKOMY UYyBCTBY» U yKa3aB Ha
pasHuIly B MOHMMaHuM XpUCTa y ajpecata U aj-
pecaHTa: «B TaKOM BaXXKHOM [iejie BCE IOJIKHO Je-
JIaThCS 110 Bepe. A TpOYMTaB MMCbMO Ballle, I yBU-
JleJI, UTO Ballla Bepa OHa, a MOs M LlepDKOBHas Bepa
Ipyrasi, ¥ 4To Hall XpUCTOC — He Balll XpUCTOC.
CBOero $ 3Hal0 My>XeM CUJIbI ¥ UICTUHBI, UCLIEJISII0-
M pacciabieHHbIX, a B BallleM IT0Ka3aauch MHe
yepThl pacciaabieHHOro, KOTOPBII caM Tpebyer
ucuenenus» [21, T. 63, c. 59]. 3tum orBeToM «Toi-
cToit 6611 yapydeH. OcobeHHO no3uumeit [Tobeno-
HOCILIeBa, KOTOPBI «ykaceH» M BHYIIaeT OTBpa-
meHue» [5, c. 359]. MsBecTHO Takke, yTo [To6emo-
HOCIIEB YTOBapMBAJI 1[apsl He MPUCTYIIUBATHCS K
coBeTaM ITOMMJIOBATh youiill. Ha mucbMe ITobemo-
HOCIIeBa Ha 3Ty Temy Asekcauap III co6cTBeHHO-
py4yHO Hamycan: «ByabTe OKOMHBI, C TOLO0OHBIMMU
MpeIOKeHUSIMM KO MHE He TTIOCMeeT IIPUINTU HU-
KTO, ¥ UTO 8ce uiecmepo 6ydym noseuieHsl, 3a 9TO S
py4atoch» [5, c. 359] (mogpobHee 06 3TOM CIOKeTe
pacckasano B kuure H. H. T'yceBa, omHOTO 13 6110-
rpadoB mumcaress, TMYHO 3HAKOMOTO C HUM [4]).
CasineHHMK ['eopruin OpexaHoB, 3aTparuBas 3TOT
«CIOXeT», TOBOPUT O TMOJSIPHOCTU MMUPOBO33peHMs
Toncroro u [TobemonHoceBa [11].

B nuceMe-mipocb6e MUHNUCTPY BHYTPEHHUX JIeJT
. JI. Topembikuny (okoio 20 amnpens 1896 r.) [21,
T. 69, c. 83-88] ToncToi mpoTecTyeT NPOTUB TIpe-
CJIeOBaHUS JIIOAEN, UMTAIIUX €ro 3alpeliéH-
HbIe COUMHEHMS], BBICKA3bIBAET MBIC/Ib, UTO M10/I00-
HBIMM MepaMy HEBO3MOKHO OCTaHOBUTH PaCIIPO-
CTpaHeHMe UIel U 4TO NpecyiefoBaTh ClefyeT He
uaen, a X UCTOYHUK, TO €CTb caMoro ToscToro —
06IIecTBEHHOEe MHEHMe, KaK IojIaraeT MucaTelb,
He MOKeT ObITh TTIOMeX0¥i (He00X0IMMO OTMETUTD,
YTO HEKOTOpble COBPEeMEHHbIe MCC/IeSOBaTelH,
HanipuMmep, II. B. bBacmHCckuii, mosaraimT, 4TO
MMEHHO OOIIeCTBEHHOe MHEHMe, B TOM 4UMCIIe
MeKIOyHapOoIHOe, YAEepKMBAJIO PYCCKOe TMpaBu-
TEeJbCTBO OT MpecienoBaHusi JIbBa Hukomaesuua
[1; 2]). [IucaTenp MPOCUT COOOIIUTH €MY O pelle-
HUM NIPaBUTEJIbCTBA O PellieHMM [IOCTaBIeHHOTO B
nucbme Bompoca. OZHAKO OTBeTa He TMOCaeno-
BaJIo.

Tekcr mucema ToNICTOrO MMHUCTPY HOCTULIUK
H. B. MypaBséBy (okoso 20 anpens 1896 r.) [21, T.
69, c. 89] sBasieTcs OOCIOBHBIM IIOBTOPEHMEM
nmucbMa K [OpeMbIKMHY (MMCbMa OOOMM MMHMU-
CcTpaM ObUIM OTHpPaBJIeHbl OFHOBpeMeHHO.) OT-
BeTa ToJicTON He TToayYm1 1 OT MypaBbéBa.
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20 aBrycta 1905 r. TosicToM HaITpaBWI MUCbMO-
MPOChOY MUHUCTPY BHYTpPeHHUX men A. I'. Byibi-
ruHy [21, T. 72, c¢. 18-19] ¢ XozaTaicTBOM 3a Kpe-
CTbSIH, HAKa3aHHBIX 33 pasTpoM Liepksu. JleB Hu-
KOJIaeBUY YTBEPXKIAET, UTO PasrpoM ObUI COBEp-
IIEH B COCTOSIHMM BPEMEHHOI'0 YMOIIOMellaTe/b-
CTBa, YTO KpeCTbsIHE PACKauBaIOTCS B CBOEM IIpe-
CTYIUIEHUMM M YTO OHUM Yy)Ke IIOHeC/IM HaKa3aHue,
MO3TOMY MX MOKHO OTIYCTUTb. 3aCTYITHUYECTBO
pe3yJbTaToOB He UMeJO.

18 oxkTrabpst 1907 r. ToyicTOi HampaBUJI eIl
OJTHO IMUCbMO-TIPOChOY A. I'. Bynbirmuy[21, T. 77, .
228]. 9To xopaTaiicTBO 3a A. M. boxsiHCKOTO, ape-
CTOBaHHOTO 3a M3JaHue c60pHMKa «JIyX0O60PIbI» C
QHTUITPABUTEIbCTBEHHBIMM BbICKA3bIBAHUSIMU. B
3TOM e MUCbMe MucaTelb HAIIOMMUHAET O CBOEM
mucbMe I1. A. CtonpinuuAy ot 26 uwnsa 1907 r., B
KOTOpOM TMucaTe/ib M3jaraeT CBOM B3IVISAbI Ha
MpUUYMHHbBIE PEBOJIIOIIMOHHOTO HaIMpsKeHUsT B
CTpaHe U Ha 3eMeJIbHbIII BOIpoC (IoaApobHee 06
3TOM ITOC/IaHUM B KOHTEKCTe nepenucki ToncToro
co CrosbluHLIM [17, ¢. 124-129]).

B mucbme-npockOe I1. A. CtonbinuHy oT 21 aB-
rycta 1908 r. [21, T. 78, c. 209-210] ToncToit 3acTy-
MaeTcsl 3a KpecTbsIH, apeCTOBaHHbIX 10 NTOA03pe-
HUIO B NpuHaAjaesxxHoCTu K KpectbssHckomy Co-
103y. Bckope KpecTbsiHe 6bUIM BBITYIIEHBI.

3aknoueHue

Takum o06pa3omM, Ha MaTepuage IIUCEM
JI. H. TosicToro nuMmriepaTopaM u 4ieHam L[apCKOro
MPaBUTEIbCTBA MOKHO MPOC/IEANUTb B3aMMOOTHO-
HIEHMSI C BJIACTSIMM U YTOUHUTD PSif, YoKe IMOTyyeH-
HbIX (DAKTOB U O11eHOK. MBI MOKEM BBIIEIUTD PSII
TOBTOPSIIONIMXCS TeM B TMCbMax Halllero Kiac-
CMKa (3aIlUTa CEKTaHTOB, OOMAaH IPUOIMKEH-
HbIMM Laps). IlocmaHusi pycckmux mucaresieii BO
BJIACTH SIBJISIIOTCSI 0CO00V Pa3sHOBUAHOCTHIO ITIU-
CTOJISIPHOTO >KaHpa, o06jafalonieil Kak 3cTeTuye-
CKOJi IIeHHOCTbBI0, TaK ¥ MUCTOPUUECKUM JOKYMEH-
TOM — CBUIETEJbCTBOM B3aMMOOTHOLIEHUIA Bia-
CTU U JIUTEepaTyphl B Hallleil crpaHe. Kpome TorO,
MMoA06HbIE MIChMA YTOUHSIIOT HAIlM MpeCTaBie-
HUSI O MUPOBO33peHMUM Iucatesis u ero pumocod-
CKUX Y TIOJINTUYECKUX B3T/ISITaX.
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LETTERS TO AUTHORITIES
IN THE EPISTOLARY HERITAGE OF L. N. TOLSTOY

Abstract. One of the pressing problems of modern Russian studies is the study of epistolary appeals to the power
of Russian writers. These appeals, along with a friendly letter, are rightfully allocated to a special genre.
L. N. Tolstoy wrote appeals to the emperors — Alexander II, Alexander III and Nicholas II; to members of the tsarist
government — D. A. Tolstoy, D. N. Nabokov, K. P. Pobedonostsev, N. V. Muravyov, A. G. Bulygin, P. A. Stolypin (in
some cases we know the response letters). We briefly consider the topics of the writer's letters to the authorities.

Keywords: «Letter to Ruler», «Letter to Tsar», epistolary genre, L. N. Tolstoy, Russian literature of the XIX
century.
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KVILTVPOJOTHUA,
NCKYCCTBOBEAEHUE, TU3ANH

MUXAMJIOBA Kcenns CepreeBHa
CcTyneHTKa, UpKyTCKUit TOCYAapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET,
Poccus, r. UpryTCK

COLIVIAJIbHBIN MTU3AH:
POJIb IN3AMHA B PEHIEHUU COLIMAJIBHBIX ITPOBJIEM

AHHOmauus. B danHoll cmamee paccmampusaemcs KOHYenuyus CoyuansHozo Ju3ating u ezo éusiHue Ha pe-
WeHue akmyanbHblX COYUANBHBIX NPOOJIEM. ABMOP AHANU3UPYeM pA3NUUHble UCCIe008ameNbCKue pabomaot, nN0o-
uepKUBas ANCHOCME QU3ALIHEPCKUX peuleHUli 8 KOHMeKCme NOHUMAHUS U YIyulueHus coyuanbHoli cpedst. Ocoboe
BHUMAHUe YOenaencs npumepam YCNewHslX COUUAIbHbIX NPOEKIM06, MAKUX KaK ycmotiuuesie doma u 20podcKue
020p00dbl, KOMOpble OeMOHCMPUPYIOM, KAK OU3ATiH MOXCEM AKMUeU3Uposams cO00UIECINEO U YIYUUUMb Kauecmao
HU3HU. B pabome makice npedcmassieHa madauyd, ONUCs8auids Kiouessle NPoeKmsl 8 001acmu COYUanbHO20
ousatina, u 8sideneHsbl KOHKpemHole pe3yivimams! ux peanusayuu. Cmames HanpasnieHa Ha 0CO3HAHUE YeHHOCMU
COYUANbHO20 OU3AliHa KaK UHCMPYMeHmMA COYUanbHOl mpancopmauuu u skaruaem ¢ ceds 00WUpPHbILi CNUCOK
Jumepamypol 015 0aivHeliuiezo u3yueHus memol.

Knrouessle cnoea: ousati, coyuansHsie npobaemsl, UHKAHO3UBHOCMY, CNpABedIUBOCMb, COYUANbHbIL U3atiH,
nompeb6Hocmu nosv3o8ameretl, peuieHus 01 00uiecmad.

BBenenue

CouyanbHBIN OAU3aliH — 3TO NOAXO0M, KOTOPBIA
(dokycupyeTcst Ha UCIIOIb30BaHUY IU3AHEPCKUX
pelieHuit IJ19 agpecali COIlMaIbHbIX BOIIPOCOB.
V3MeHeHMe OOIIECTBEHHBIX HOPM, YIydlleHue
KaueCTBa KM3HU U CO3TaHMe MHKIIO3UBHOM Cpefbl
— OCHOBHbI€ 1IeJIM COIMaIbHOTO AM3aiiHa.

[Ipumepsl posu Au3aiiHa B pellieHUM CoLuanb-
HBIX TTPO0JIeM:

1. VcroitumBoe kuiabe. IIpobiaema: Hemo-
CTaTOK JTOCTYITHOTO SKMJIbSI IJIT Majioo0ecrevyeH-
HBIX cjoeB HaceyneHus. Pemenne: Cos3gaHue Mo-
IYJIbHBIX ITOMOB U3 MepepaboTaHHBIX MaTepua-
JIOB, KOTOpPbIe MOXKHO OBICTPO U HEHLOPOro cobu-
paTb. Takye ToMa CIIOCOGHBI 00eCTIEUUTD KMUTbEM
Jofieli B KPU3UCHBIX CUTYALUSIX.

2. Topoackme oropoasbi. I[Ipo6iema: He-
XBaTKa CBEXMUX IMPOAYKTOB B YPOAHUCTUUECKUX
30Hax, ioxoe nutanue. Pemenue: [TpoekTuposa-
HMe TOPOACKMX OTOPOMOB U 3€JIeHbIX KPBII, rAe
SKUTEJIY MOTYT BbIpAllMBaTh COOCTBEHHbBIE OBOLIU
U (PYKTHI, CIIOCOOCTBYSI HE TOJbKO YIYULIEHUIO
MIUTAHMSI, HO ¥ CO3[aHMIO COOOIEeCTBa.

3. HudpacTpyKTypa a1 JII04ei C orpaHu-
YeHHBIMM BO3MOXXHOCTAMMU. [Ipobiema: Hemo-
CTYITHOCTH OOIeCTBEHHOTO TPAHCIIOPTA U 3aHMit
IJI JII0Ae ¢ MHBAJIMAHOCTBIO. Pelienne: JIu3aiH
6e36apbepHOIi Cpefbl C TIOMOIIBIO TTAHTIYCOB, TaK-
TUJIBHBIX MTOPOKEK ¥ CIeMaJbHBIX aBTOOYCOB,
UYTO IO3BOJISIET JIIOASIM C OTPaHUUYEHHBIMU BO3-
MOSKHOCTSIMM CBOGOTHO TTepeIBUTAThCS.

4. CoumajbHbIe IpWIOKeHUs. [Ipobiema:
N3onsius NOoKWIbIX JIOJlell M OTCYTCTBUE COLM-
aJbHBIX CBsI3eii. PenieHne: PazpaboTka MpOCThIX B
MCITOJIb30BaHUM MOOUIBbHBIX MIPWIOXKEHM, KOTO-
pble TIOMOTAIOT TIOKWIBIM JIIOASIM OOIIATHCS,
HaXOJUThb €IVHOMBIIIJIEHHUKOB U y4aCTBOBAaTh B
COLIMANbHBIX aKTUBHOCTSIX.

5. OGpasoBaTejbHbIe IIPOrpaMMbI. IIpo-
6nema: Hwuskuit ypoBeHb 0O6pa3oBaHMS Cpeau
OIpeie/IeHHbIX I'PYyNIl HaceneHus. Pemenne: [Iu-
3aiiH 00pa30BaTeNbHBIX IIATGOPM U MPOrpaMM,
KOTOpbIE YUUTHIBAIOT Pas3/IMUHbIE CTUIU OOyUEeHUST
M KyJbTYpHBI/I KOHTEKCT, [ealoT obpa3oBaHue
60s1€€ TOCTYITHBIM ¥ YBJIEKATEJIbHBIM.
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Puc.

OTU IpUMephl TEMOHCTPUPYIOT, KaK KpeaTUB- «The City» [2], paccMaTpMBalOT, KaK ropojcKas
HBIVi TOAXO0Z, K AM3aliHy MOKeT CyILleCTBEHHO BJIM- cpela MOXKeT ObITb MOAMOUIIMPOBAHA C IIEbIO
SITh Ha PellleHye COIMAIbHbIX MTPO6JIeM U yITydIlle- TOBBILIEHNST KauecTBa XXU3HU TOpoxkaH. Poib nu-
HIMe KaueCTBa JXMU3HU B COOOIIECTBAX. 3aifHa B pelleHUM COUMATbHBIX MpobyieM Ju3aitH

HecmoTps Ha TO, YTO COUMAJIbHBIN OuU3aiiH MOXXeT BHOCUTD BKJIA[l B pellleHMe TakKuX COLMab-
CTaj aKTyaJbHOl TE€MOJ} CpaBHUTEIbHO HeJaBHO, HBIX IPO0OJIEM, KaK:

CYIIEeCTBYET psii paboT, pacCMaTPUBAIOUIUX €ro e [lnogoponne ropofCcKO¥ Cpenibl.
CYUITHOCTb ¥ MeToAbl. Hampumep, B KHUTe e  HexBaTka sKUJIbS.
«Designing for Social Change» aBTopos dnut C. e  JlocTyr K 06pa3oBaTe/IbHBIM Pecypcam.
Kopuens u Toppa JIOHTrByAa OMUCHIBAIOTCS MMPaK- o  CouuanbHas U30/5LMS.
TUYeCKMe PUMeEPBI, Kak IAM3aiiH MOXeT BO3[eli- Crnenyiomiye mpuMepbl JeMOHCTPUPYIOT, Kak
CTBOBATh Ha COLMasibHbIe mpoleccsl [1]. Ipyrue YHUKAJbHbIE AM3allHEPCKME pelleHMs OMOTamT
uccaegoBarteny, takue kak Ilatpuka lemmec B B 9TMX 00J1aCTSIX.
Tabnuia
IIpoekT Onucanue PesynbTar
1. YcToitunBbie foMa [IpoexTpoBaHue HeJOpOTuX, | YBeAuueHue JOCTYITHOCTY XKUbS

9KOJIOTUYECKM UNCTBhIX JOMOB

2. Topoxckue oropoabl

Co3nmaHue O6IlleCTBeHHbIX cagoB
B yp6aHI/ICTI/I‘IeCKI/IX YCIOBUAX

[MToBbIllIeHME YPOBHSI TPOJIOBOJIb-
CTBEHHO1 6€30MaCHOCTH M COLIM-
aJIbHOJ CBSI3U

3. AmanTUBHBINM OM3aiiH

HOCTSAMMU

PaspaboTka mIpomyKIMM IJIsT JTH0-
Ieit c orpaHMYeHHBIMU BO3MOXK-

ViyulieHue KauecTBa KU3HU U
COLIMA/ILHOM MHTEerpauumn

4. I'padduUTH KaK UCKYCCTBO

[TpeBpaleHe 3a6POUIEHHBIX
3[IaHMI1 B XKMBbIE POCTPAHCTBA
yepes yIMYHOEe UCKYCCTBO

Peabunurarnus o6IeCTBeHHBIX
MeCT ¥ BOBJIeUeHMe co0bIecTBa

Kak ormeTtun [I;koH Maiin, Begyliuii nusaiHep
Y 9KCIEPT B 06JIaCTY COLMAIBLHOTO AM3aiiHa: «Iu-
3aifH — 9TO He TOJIbKO CO3[laHMe KPaCUBBIX 00bEK-
TOB. DTO MOIIHBIA MHCTPYMEHT [Jis1 pelleHust

CaMbIX OCTPBIX COLMAIbHBIX ITPOOIEM, ¥ MbI, KaK
IM3ajiHepsl, OO/DKHBI MCIIOAb30BaTh €ro, YTo6bl
CO37aBaTh 00jiee MHKIIO3MBHOE U CIIpaBeIIMBOe
0011IeCTBO».
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1. «Design for Social Impact» (Benmxu Jin) —
DTa KHUTa UCC/IeNyeT, KaK Ou3aiiH MOXET ObITh
MCIIO/Ib30BaH [JISI pelIeHMs] COLUMAIbHBIX IIPO-
6JieM, BKJIIOYasi IPMMeEpPBI YCIIENTHBIX TTPOEKTOB B
06Jy1acTH 3[IpaBOOXpaHeHMs, 0Opa30BaHMUSI U IKO-
JIOTUN.

2. «The Design of Everyday Things» ([oH
Hopman) — HopmaH akieHTMpyeT BHMMAaHME Ha
TOM, KakK JAM3aitH IPOTYKTOB U OKPY>KeHUS BJIMSIET
Ha TIOBCETHEBHYIO JXU3Hb JIIO/IEl, TTOAYEpPKUBaAs
HEOOXOMMOCTh YUYMTBHIBATb HYXIObI Pa3JIUUHBIX
TPYIIN HaceeHwus.

3. «Design as Politics» (HaramaxaTur) —
ABTOp 00OCyKmaeT, KaK OM3aifH MOXET CIYXXUTh
MHCTPYMEHTOM JJIs1 MU3MeHeHUs O6IIecTBa 1 aHa-
JIM3a COUMATBHBIX CTPYKTYD, IMpeiaras KOHKpeT-
Hble TIPMMEPHI TOTO, KaK AM3aiiH MOXET penaTh
colyanbHbIe MPO6IEeMBI.

OTU KHUTU U UX aBTOPbI TOAUYEPKUBAIOT BaK-
HOCTb IM3aiiHa B CO3[aHUM pellleHMUi, HampaB-
JIEHHBIX Ha YJTy4llIeHue XU3HY JII0JIei U pelieHue
COLMATbHBIX BOIIPOCOB.

3axmtoueHre ColuanabHbIN IU3aiH OpeCcTaB-
JiseT co60¥i MONTHBIV MHCTPYMEHT JIsl pelieHus

aKTyaJIbHBIX COLIMATbHBIX TP0o6eM. OH He TOJIbKO
MpejJiaraeT KpeaTUBHbIE PelleHNs, HO U CII0Co0-
CTBYET aKTMBHOMY BOBJIEUEHMIO COOOIECTB, UTO B
IIeJIOM BeJeT K YAyYIIeHWIO KauecTBa KMU3HU. B
JaTbHeNIeM BaskKHO MPOJO/DKATh UCCIEA0BATD U
IOKYMEHTHPOBATh 3 PEKTUBHOCTb TAKUX MOIXO0-
IIOB.
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SOCIAL DESIGN: THE ROLE OF DESIGN IN SOLVING SOCIAL PROBLEMS

Abstract. This article discusses the concept of social design and its impact on solving current social problems.
The author analyzes various research papers, emphasizing the importance of design solutions in the context of
understanding and improving the social environment. Special attention is given to examples of successful social
projects, such as sustainable homes and urban vegetable gardens, which demonstrate how design can energize a
community and improve the quality of life. The paper also presents a table describing key social design projects and
highlights specific outcomes of their implementation. The paper aims to recognize the value of social design as a
tool for social transformation and includes an extensive reading list to further explore the topic.

Keywords: design, social issues, inclusion, equity, social design, user needs, community solutions.
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THE ROLE OF INFORMAL SETTLEMENTS AND THEIR IMPACT ON SOCIETY

Abstract. A slum complex is a residential complex constructed informally on either government-owned or pri-
vate land within city limits and without official approvals or pre-established designs. Most of them either conflict
with or are unsuitable for the designated land utilized and supported by authorized metropolitan comprehensive
plans and specific plans. The emergence of informal settlements in Iraq has occurred only recently. This problem
became evident clearly and had a strong impact after 2003, mainly as a result of the lack of central authority or the
weak rule of law, as well as widespread insecurity, which provoked waves of violence, which led to internal displace-
ment, which was exacerbated by the scarcity of serviced and affordable land within cities, predominantly on state-
owned land within municipal boundaries. Most of these settlements are comprised of inadequate housing that lacks
essential physical and environmental standards, marked by severe poverty, deprivation, and insufficient services.
Furthermore, certain informal divisions have enticed affluent residents to capitalize on the existing situation and
the surge in unregulated real estate development, often with minimal oversight over construction activities.

Many of these communities exhibit similar traits, such as poorly constructed housing, inadequate public services
and infrastructure, and an urban environment in decline, contrasting sharply with the standards found in nearby
formal residential areas.

The legislator and the official took into account this case and its illegal motive and created a legal formula that
gave it the status of an official residential complex with some administrative controls and permits as a procedural
solution for the existence of these random complexes for his prior work that it is not possible to remove them.

Keywords: slums, informal settlements, Iraq, urban problems, infrastructure, quality of life, economic pro-

spects, legislation, control.

Introduction

The rapid urbanization trend is evident as ap-
proximately four billion individuals currently re-
side in urban areas globally [1; 2, p. 685]. Out of
this population, more than 1.6 billion individuals
reside in underserved urban areas or informal set-
tlements, often referred to as slums [3]. The antic-
ipated increase in slum residents will likely exceed
a twofold rise over the next 30 years unless signif-
icant interventions are implemented [2, p. 685;
4, p. 337-338].

While large cities are projected to expand fur-
ther, the majority of urban residents currently re-
side in smaller to mid-sized urban areas [5, p. 16-
23; 6, p. 33-41; 7, p. 93-104]. These locales often
face challenges such as inadequate local

governance structures, deficiencies in basic ser-
vice provision, and limited capacities to ensure op-
timal living standards and healthcare for their in-
habitants [5, p. 16-23; 8, p. 1-322; 9, p. 586-599].

Achieving sustainable and fair development in
these urban areas will necessitate extensive, col-
laborative efforts spanning from local to global
levels. Residents and participatory practices have
a crucial role in this context. Their significance lies
not just in accessing improved and more readily
available data, but also in effectively transforming
this data into actionable insights. These insights
are essential for facilitating decision-making and
planning across various levels [10, p. 47-57; 11,
p. 31-46].
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Enhancing the quality of life and economic pro-
spects for residents in informal settlements hinges
on a precise assessment at the urban scale. This as-
sessment identifies severely underserved neigh-
borhoods and pinpoints those that could rapidly
benefit from targeted, minor infrastructure im-
provements [12, p. 8963-8968]. Assessments of
whether a community lacks sufficient services
heavily rely on local factors. Analyzing building
topology concerning the established road network
provides a measurable standard [13].

Informal settlements typically feature a com-
plex and varied layout, often dense and irregular.
Residents predominantly modify their homes
through small-scale social and physical adjust-
ments, reflecting local human-scale needs and
preferences [14, p. 63-75].

Informal settlements encompass diverse resi-
dential areas where communities reside in self-
built housing, characterized informally due to
their legal status, physical conditions, or both [15].

The General Organization of Physical Planning
in Egypt (GOPP) defined informal settlements in
2006 as; “areas developed through individual ef-
forts, whether with single or multi-story buildings
or shacks, without adherence to legal regulations
and lacking physical planning. These settlements
are typically situated on lands not designated for
housing in the city's master plan. While some
buildings may be in good condition, they often lack
basic services and utilities, posing environmental
and social risks” [16, p. 12-16].

Informality represents a widespread trend pre-
sent in both the Global South and increasingly no-
ticeable in the Global North [17, p. 267-286]. In the
Global South, this phenomenon has become
deeply rooted as a lifestyle and is most evident in
informal settlements' ongoing expansion and de-
teriorating conditions. These settlements are a
lasting and increasing outcome of urbanization
and are a prominent indicator of social, economic,
and physical disparities [18]. In 2015, it was esti-
mated that about one-quarter of the global popu-
lation resided in informal settlements such as
slums, amounting to roughly one billion people
worldwide. This number is projected to increase
twofold by 2030 [19]. Informal settlements, often
burdened with a negative reputation and viewed as
an urban policy challenge, play a crucial strategic
role in urban development. They offer low-income
populations access to affordable housing, land,
and financial resources. Additionally, these settle-
ments supply the formal city with labor for indus-
tries, construction, public services, and service
sectors, as well as providing inexpensive goods and
services [20]. Many informal settlements exhibit

innovative, resourceful, and well-organized hous-
ing practices. The development and expansion of
these settlements typically occur without adher-
ence to official codes and regulations [21; 22,
p. 297-319].

Cities evolve through a combination of struc-
tured and unstructured practices and processes
[23; 24, p. 1040-1051]. Urbanization mirrors
broader patterns of globalization and commercial-
ization, playing a crucial role in the social, politi-
cal, and economic evolution of cities. Tradition-
ally, significant physical transformations in urban
areas have been driven by planned city renewals
and expansions, which encompass city infills, land
readjustment and acquisition initiatives, basic ser-
vice provision, housing schemes, and public open
space planning [19]. In Asia, rapid urban develop-
ment spurred by market dynamics and extensive
infrastructure initiatives has led to swift changes
in cities. This shift has heightened the need for af-
fordable housing, land, workforce, and job oppor-
tunities, while also amplifying the significant role
of informal activities in the urban economy [20; 25,
p. 1-21].

From urban and local master plans to various
stakeholders and community groups targeting the
'development’ of particular city regions and their
segments, often with diverse standards, motiva-
tions, and results and minimal coordination, the
city evolves on multiple levels [26, p. 169-195]. In
this scenario, transformation is complex, debated,
non-inclusive, evolving, and can take spatial, tem-
poral, or functional forms. Informal settlements
typically exhibit fine-grained, dense, and irregular
patterns. Most transformations at the local, hu-
man scale involve residents making small-scale
socio-physical changes and  adaptations
[26, p. 169-195; 27, p. 63-75].

The United Nations established the World Ur-
ban Forum in 2001 and introduced the "Cities
without Slums" initiative. This program uses the
term "slum" to refer to "a broad spectrum of low-
income settlements and/or inadequate living con-
ditions” [28].

Since then, there has been a growing interna-
tional focus on informal settlements and their in-
habitants, leading to the implementation of sev-
eral key policy initiatives. These include the UN
Charter on Housing Rights, the Universal Declara-
tion of Human Rights, UN-HABITAT standards for
informal housing, Chapter 7 of Agenda 21, and
Goal 7, Target 11 of the Millennium Development
Goals [29, p. 22-23].

Squatting refers to the unauthorized or infor-
mal occupation of buildings or land. According to
UNCHS, housing tenure pertains to the rights
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households have over the housing and land they
occupy, specifically regarding land ownership.
This encompasses households living in squatter
housing without legal title to the land they occupy,
and who do not pay rent, as well as those in squat-
ter housing paying rent [30].

Due to the insufficient official response to the
increasing housing demands, Informal Settle-
ments have emerged as a natural solution. This
trend can be attributed to several factors such as
the post-colonial transition, rising urban poverty
rates, and the effects of structural adjustment pol-
icies and other neoliberal programs that have lim-
ited formal welfare opportunities for the impover-
ished [30].

Unplanned urban sprawl has become a critical
global issue today. The status of Housing, Land,
and Property Rights (HLPR) not only impacts peo-
ple's ability to live comfortably and sustainably,
but it also directly affects their safety and well-be-
ing. According to the latest report from the Special
Rapporteur on adequate housing, which empha-
sizes the right to an adequate standard of living
and non-discrimination, transmitted to the UN
General Assembly by Secretary-General Ban Ki-
moon on 8 August 2016, adequate housing is intri-
cately linked to the rights to life, security, and dig-
nity. The report highlights that poverty and inad-
equate housing are estimated to contribute to a
significant portion of global deaths, underscoring
the urgent need for improved housing conditions
worldwide [31].
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In Iraq, an informal settlement refers to a resi-
dential area constructed without proper approvals
or predetermined designs on either state-owned or
private land within municipal boundaries. These
settlements often deviate from the intended land
use originally outlined in urban master plans and
detailed plans [32; 33, p. 1-28]. Several of these
settlements exhibit similar features [34]:

1. Poor-quality housing construction.

2. Absence of essential public services.

3. Deteriorating infrastructure and urban en-
vironment.

The city of Baghdad faces challenges with un-
planned settlements, as illustrated in figure 1 [35,
p. 12]. These informal residential areas have arisen
due to various factors, which we will explore fur-
ther. There is a possibility to tackle the issue of in-
formal housing and enhance the urban environ-
ment [36].

Informal settlements refer to areas where clus-
ters of residential units have been built on land ei-
ther not officially owned by the residents or occu-
pied without legal permission [37]. The illegality of
spontaneous housing constructions is partly due
to the rapid population growth observed in numer-
ous cities in developing regions. Various factors
contribute to this phenomenon, such as incremen-
tal building according to financial capacity, a prac-
tice adopted by families to expand their homes
gradually [38].

2
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Fig. 1. Indiscriminate settlements in Baghdad [35, p. 12]



AKTYyaJbHbIe UCCTIeOBAHUS ¢ 2024, N231 (213)

z TMY|75

The Arab Institute defined unauthorized
houses as constructions erected on government-
owned or privately-owned land without proper
permission. These dwellings are typically situated
in regions lacking governmental services and be-
yond direct governmental oversight [39]. Approxi-
mately 1.6 billion individuals worldwide reside in
substandard housing conditions, among them one
billion people living in slums and informal settle-
ments [40].

The Causes and Challenges of Informal
Housing in Iraq: A Technical, Social, Political,
Legal, and Administrative Analysis

1. Technical reasons

There is a lack of affordable residential plots
due to delays in implementing adequate services
and infrastructure, delays in implementing resi-
dential areas according to the proposed expansion
and approval through master plans for financial
and administrative reasons, and the failure to im-
plement new cities and towns. In numerous areas,
informal settlements by local populations gain so-
cial acceptance from the authorities as a resolution
to housing issues. However, this approach intensi-
fies the problem. Implementing control measures
and enhancing oversight are the solutions.

2. Social reasons

One of the main reasons is the desire or neces-
sity for certain ethnic groups or minorities to es-
tablish themselves in specific regions, which occa-
sionally compels them to settle there and leads to
the development of informal settlements. This sit-
uation is tied to the significant population growth
rate, driven by societal norms that promote child-
birth and large families. Consequently, the persis-
tent demand for housing remains high, yet the de-
velopment of new housing is not keeping pace.

3. Political reasons

The significant number of low-income house-
holds, caused by factors such as security tensions,
terrorism, unemployment, forced migration, and
displacement, prevents them from obtaining for-
mal housing. The absence of subsidized economic
and social housing has resulted in a significant in-
crease in land and property prices, fostering the
growth of informal settlements in Iraqi cities, par-
ticularly in Baghdad.

4. Legal reasons

Outdated laws and regulations create an unap-
pealing economic environment for investors

interested in funding social housing projects.
There is also no legislative framework allowing the
organization of an informal settlement.

5. Administrative reasons

Various legislative hurdles, such as required
approvals and fees, complicate the processes of
buying, selling, and even renting properties. These
barriers make the housing market less appealing
for investors, particularly in the realm of social
housing. The situation worsens the new economic
housing construction shortage, leading to a de-
crease in informal settlement housing. Despite the
availability of government loans at reduced rates,
these are insufficient and primarily benefit middle
and high-income groups, neglecting the needs of
low-income individuals. The reason for this is that
the loan necessitates the applicant to possess a
residential piece of land as security, which most
families do not have.

The increasing need and housing market have
exacerbated the imbalance due to various ele-
ments, including rapid population growth, insuffi-
cient housing development, displacement, and mi-
gration. These elements collectively facilitate the
expansion and proliferation of informal settle-
ments unless the sector is revitalized, improved,
and differentiated, and support is extended to peo-
ple experiencing poverty.

At the community level, trial initiatives will be
implemented in key sectors like residential devel-
opment and public-private collaborations to cre-
ate new neighborhoods, aiming to test and confirm
the innovative strategies outlined in the policy.
Projects that achieve success will be implemented
in various other regions nationwide. Effective
communication and promotion will be crucial for
the success of field reform and pilot initiatives.
This policy signifies a fundamental change from a
top-down approach to housing provision to an en-
abling strategy where the government oversees the
sector. At the same time, private enterprises con-
struct the majority of housing. Engaging private
sector firms in housing construction, providing fi-
nancial support for housing projects, and oversee-
ing the development and management of shelter
infrastructure will necessitate extensive initia-
tives. Figure 2 illustrates the housing strategy im-
plementation approach.
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Fig. 2. Housing Strategy Implementation Approach

Efforts will be made to promote the new ap-
proach and persuade stakeholders that the bene-
fits exceed the risks. Another important aspect is
applied research, focusing on key topics to en-
hance policies or implementation methods over
time.

Enhancing the housing sector's performance is
a multifaceted endeavor that necessitates a variety

of diverse and ultimately interconnected efforts.
Befare

Secondary
Lenders

The primary approach to implementing Iraq's Na-
tional Housing Policy is to improve the operating
environment at senior government levels while
formulating and testing pilot projects at the local
level. As illustrated in figure 3, this approach will
pave the way for the long-term sustainable devel-
opment of the housing sector and begin to meet
pressing housing needs from the earliest stages of
policy implementation.
After

'
Bank n

Private Private
Bank 1 Bank 2

Fig. 3. Evolution of the housing finance subsector

The primary initiatives of the housing policy
are set to be rolled out within a span of five years.
Although it will take longer to achieve the objec-
tives of this policy, it is possible to start all major
initiatives before 2015 to begin reaping the bene-
fits of a rational and productive housing sector,
which is increasing significantly to meet the needs
of the Iraqi people. This is different from saying
that reform is expected to be achieved overnight.
On the contrary, the overall shift from the public
sector to the provision of housing on a larger scale
in the private sector must be gradual, occurring
over several years as the private sector's ability to
respond to growing demand in a secure and eco-
nomically vibrant Iraq improves. The capacity of
housing lending by commercial banks is not at the
easy, required and administratively successful

level, and this capacity is expected to grow at a tre-
mendous pace. The sooner commercial banks en-
ter the market significantly, the sooner they go.
However, given the long time required to reform
the legal framework, many banks will likely remain
on the sidelines until the necessary collateral and
financial asset recovery means are in place. Poli-
tics adopts this gradation not because the slower
change is better but because it is the most realistic.
Timely changes are expected to occur at a gradual
pace.

Another critical axis for regulatory develop-
ment will be in the area of housing finance, where
a new axis will be that the Housing Finance Law
and its accompanying implementing regulations
are required to ensure that lenders and banks ob-
tain these loans through adequate access to assets
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in the event of loan default. This will require a
comprehensive new law to provide for confine-
ment, property restitution, and collateral resale.

Results

Due to rapid population growth, internal mi-
gration trends, insufficient affordable housing,
failed previous housing initiatives, low household
incomes, and soaring real estate prices in urban
residential areas, Baghdad and its suburbs are ex-
periencing a significant rise in slum settlements.
The need for synchronized urban planning strate-
gies and effective responses to population growth
and housing challenges have perpetuated informal
housing developments. This expansion has en-
croached upon agricultural lands surrounding
Baghdad, extending into state-owned properties,
institutions, and even allocated citizen plots. The
proliferation of informal housing has risen across
various parts of Baghdad. Residents have inde-
pendently constructed dwellings within residen-
tial neighborhoods, military department head-
quarters, military industrial zones, mass organiza-
tions' facilities, and army camps, resulting in their
conspicuous presence. Implementing robust urban
planning strategies and housing policies is imper-
ative to tackle these challenges effectively.

Indiscriminate land utilization poses numerous
challenges, encompassing economic, social, and
planning issues, which can result in urban deteri-
oration, decline, and conflicting land use de-
mands. The primary objective is to enhance the
quality of life for both current and future citizens
by effectively managing resources and ensuring a
visually appealing urban landscape. Key risks asso-
ciated with excessive land use include:

Urban hazards and distortion of the urban
fabric: The issue arises from residents’ widespread
disregard and failure to adhere to urban planning
laws and regulations. Authorities issue building
permits through planning committees. Instances
have been observed where houses are constructed
without proper authorization, resulting in mixed-
use conflicts. Consequently, this situation contrib-
utes to architectural discrepancies, the abandon-
ment of many demolished structures, and an in-
congruity in building functionalities.

Environmental and health hazards: Proper
urban planning ensures that cities can mitigate en-
vironmental and health risks by adhering to care-
fully devised strategies. Failure to adhere to these
plans or the presence of urban blight can signifi-
cantly harm the local environment and the well-
being of its inhabitants.

Economic risks: Responsible authorities de-
velop frameworks to oversee citizens' welfare and
societal benefits and ensure adherence to laws.
Non-compliance incurs costs for both authorities
and citizens, impacting service provision and ne-
cessitating additional expenses for alternatives or
enforcement measures.

Security risks: The authorities have developed
a structural blueprint to ensure citizen welfare and
security while minimizing risks that could jeopard-
ize them. This necessitates careful consideration
and maximum avoidance of such risks through ef-
ficient utilization.

Social risks: Social risks emerge when individ-
uals do not adhere to laws governing construction
and regulation, jeopardizing social security and
causing social disruption and division.

1- Informal settlements diminish the space
of the green belt encircling Baghdad, exacerbating
desertification and posing a significant challenge
to agricultural livelihoods.

2- Deficient services and healthcare issues
arise from inadequate infrastructure and service
accessibility in these localities and their environs.

3- Extensive loss of agricultural land and
green areas within the city has environmental con-
sequences, notably contributing to regional deser-
tification.

Institutional reform

The development of Iraq's institutional and
regulatory framework following the war continues.
Although the Constitution provides clear direc-
tives for exercising various authorities, legislation
and regulations concerning crucial economic sec-
tors like housing are still being delineated. A com-
prehensive law covering the housing sector's re-
quirements is needed. How housing-related insti-
tutions will exercise their new responsibilities in
the future has not changed and has not yet been
defined, nor have legal and administrative frame-
works been established.

Discussion

Various factors contribute to the emergence of
slums and urban sprawl, such as population
growth, ineffective deterrent laws, a shift from ag-
ricultural activities resulting in land neglect for
construction, and migration dynamics. Urban ex-
pansion contributes to the proliferation of city
outskirts and informal settlements, resulting in
the reduction of essential green areas vital for pu-
rifying Baghdad's environment. The green belts
encircling the city serve as its final defense against
environmental pollution.
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e New residential developments should re-
frain from encroaching on agricultural land. The
majority of housing units, over 70%, were con-
structed during the period from 2010 to 2020.

o  The expansion initially emerged in various
locations adjacent to the authorized residential
zones, gradually spreading outward.

e  Most households boast favorable incomes,
with a majority employed in public sector roles,
thereby aiding in addressing the issue.

e  Urban regulations have a substantial im-
pact on mitigating the overuse of agricultural land.

e  Sprawling areas suffer from inadequate in-
frastructure such as schools, hospitals, police sta-
tions, and other essential facilities, posing health
and safety risks for residents. This issue requires
immediate attention.

The Steering Committee endorsed the
roadmap, which was crafted with technical support
from the UN representative. It was subsequently
presented to the Poverty Reduction Strategy Com-
mittee, as mandated by Cabinet Resolution 91
(2014), in collaboration with the Ministry of Plan-
ning. Alongside the Ministry of Migration and Dis-
placement and the Ministry of Housing and Con-
struction in Baghdad, the UN representative initi-
ated the "National Informal Sector Programmer for
Settlements and IDPs." This initiative aims to es-
tablish an execution framework that supports na-
tional housing policies and a strategy for sustain-
able shelter solutions.

Conclusions

The burden of solving the problem of informal
settlements does not lie with a single entity in any
country; instead, multiple parties must take on
this responsibility and find practical, permanent
mechanisms with the future in mind. Planning is-
sues are often costly for future generations, and
they may have different resources, climate, secu-
rity, and political situations to correct the course.
It is disgraceful for an official to think with indi-
vidualism and selfishness when making decisions
in any profession, especially concerning one of the
most essential human and citizen rights: housing.
The failure to address the issues in an oil-rich
country like Iraq, with its vast resources and im-
mense human potential, exemplifies narrow-
minded thinking, indifference, and shifting re-
sponsibility onto others, including future genera-
tions. This is evident in the actions of oversight
and executive bodies in the parliament, govern-
ment, and judiciary. The problem is that the bur-
den of this responsibility does not allow the few
professionals to challenge an entire system called

the people, who need to know their rights and du-
ties before blaming the government or parliament,
despite the importance of the latter and the revival
of principles of accountability and oversight.

That being said, there are many solutions to the
housing and informal settlements crises, both in-
side and outside Iraq, and there are excellent ex-
amples of other capitals overcoming this contem-
porary phenomenon since the beginning of the
new millennium. In Iraq, the relinquishment of
headquarters by political parties in government
buildings and the evacuation of presidential pal-
aces would have significant implications and be re-
ceived as a moral gesture from the top of the polit-
ical hierarchy to the rest of society. This step could
restore a glimmer of hope in reestablishing respect
and dominance of the law and its influence on eve-
ryone in society, thereby enhancing the applica-
tion and appreciation of the Constitution by all.

Furthermore, starting to address the crisis of
informal settlements and housing in the capital
will have positive repercussions on national unity
and rebuilding trust between the components of
the Iraqi people and its provinces, which also suf-
fer from a lack of trust and whose wounds from
sectarian wars and sectarian tensions have not
healed. Iraq's history is rich with crises, and re-
searchers, academics, and historians must influ-
ence the political class to benefit from the vast
amount of studies conducted by Iraq's esteemed
universities, whose scientific connections date
back to the British mandate days. The scientific
heritage can find practical solutions to the current
crisis, provided that officials are committed to pro-
fessional implementation, free from favoritism,
quotas, and political conflicts that burden the cur-
rent political scene in Mesopotamia.

Recommendations

In order to reduce slums, the research recom-
mends the following points:

1. Strengthen the capacity of central and lo-
cal authorities to help prevent sprawl mechanisms.

2. Improvements to the legal framework.

3. Explore actionable solutions that build on
successful experiences

4. Creating adaptability in the execution or
restructuring of urban or environmental regula-
tions, particularly focusing on their practical im-
plementation and application. Identify the author-
ities responsible for this task, and establish or clar-
ify the executive responsibilities through a dedi-
cated parliamentary committee in collaboration
with the Baghdad Municipality, which oversees
these regulations.
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5. Raising public awareness about the issue
of informal settlements and their risks by distrib-
uting brochures and magazines that detail their
detrimental impact.

6. Limiting the issuance of building permits
on agricultural lands should be prioritized.

7. Encouraging residents to engage in agri-
culture, promoting investment in agricultural
lands rather than leaving them unused for con-
struction purposes, guiding farmers on modern
farming techniques, and training them in using ad-
vanced agricultural machinery to enhance produc-
tivity.

8. Various methods exist to decrease infor-
mal settlements. These include constructing verti-
cally rather than horizontally, minimizing land us-
age for buildings, focusing on building in rugged,
non-agricultural terrain instead of fertile land, and
adhering to policies that promote satellite cities.
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