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BIOLOGICAL SCIENCES

LAMIACEAE MARTINOV, NOM. CONS. (= LABIATAE JUSS., NOM. CONS.) STACHYS L.

Abstract

Novruzi Nurlana
Nakhchivan Teachers nstitution
DOI: 10.5281/zenodo0.7994734

Mountain-xerophyte vegetation covers more than 50% of the territory of Garagush Mountain, one of the
highest peaks of the Daralayaz range. Stachys inflata Benth., Stachys lavandulifolia Vahl. . (S. boissieri Kapell.)
and Stachys rhomboidalis Grossh. belonging to the genus Stachys L. of the family Lamiaceae Martinov, nom.
cons. (= Labiatae Juss., nom. cons.) in the formation of mountain - xerophyte (frigana) vegetation also participates.

The species belonging to the genus Stachys L. grow in sunny areas with medium moisture and dry soil. It is
winter-hardy. It can spread by itself. It tolerates areas with little shade. It is found in sandy and rocky areas. It is
most often found in the dry rocky slopes of the mountains of Irag, Iran and the South Caucasus. It is an alpine
plant. It is a tree-like herb or subshrub. It is used in folk medicine as a medicinal plant.

Keywords: Garagush mountain, Lamiaceae Martinov, nom. cons., Stachys L., S. inflata Benth., S. lavandu-

lifolia Vahl. (S. boissieri Kapell.), S. pubescens Ten.

Mountain-xerophyte vegetation covers more than
50% of the territory of Garagush Mountain, one of the
highest peaks of the Daralayaz range. The main reason
is that the territory of the Nakhchivan Autonomous Re-
public has a severe continental climate. Since the sum-
mer is hot and dry, and the winter is harshly cold, xero-
phytic plants prevailed in the area. This led to the for-
mation of mountain-xerophyte or phrygana vegetation.
Stachys inflata Benth., Stachys lavandulifolia Vahl. (S.
boissieri Kapell.) and Stachys rhomboidalis Grossh.,
belonging to the genus Stachys of the family Lamiaceae
Martinov, are also involved in the formation of moun-
tain xerophyte vegetation. Numerous formations and
associations of this plant have been found in the area of
Garagush Mountain. Various photographs of the plant
were taken and analyzed (Figure 1). It is included in
plant systematics as follows.

Classis: Angiospermae
Subclass: Magnoliidae
Ordo: Lamiales Bromhead
Familia: Lamiaceae Martinov, nom. cons. (=
Labiatae Juss., nom. cons.) Genus: Stachys L.

1. Stachys fominii Sosn.

2. S. inflata Benth.

3. S. lavandulifolia Vahl. (S. boissieri Kapell.)

4. S. pubescens Ten.

5. S. stschegleewii Sosn.

Species of the genus Stachys L. grow in sunny ar-
eas with medium moisture and dry soil. It is winter-
hardy. It can spread by itself. It tolerates areas with little
shade. It is found in sandy and rocky areas. It is most
often found in the dry rocky slopes of the mountains of
Irag, Iran and the South Caucasus. It is an alpine plant.

Itis a tree-like herb or subshrub. Spreading up to 38 cm
wide, the I. S. lavandulifolia Vahl. is 20-25 cm tall. The
leaves are gray-green. Basal leaves 4-5 cm, oblong-lan-
ceolate to oblanceolate, usually with silky hairs and en-
tire margins. Root leaves are shorter and wider. Each of
its pink flowers is 7-10 cm in size, borne on short hairy
spikes covered with dense cotton threads, consisting of
2-6 florets. It blooms from late spring to early summer.
In the area, the plant is found in May-June.

In the formation of the meadow bushes of Gara-
gush Mountain, along with conifer juniperus, Acantho-
limon Boiss., Onobrychis Hill., Astragalus L., Astra-
cantha Podlech, Daphne L., Thymelaea Mill., Aspara-
gus L. and Thymus L., species belonging to the genus
also play a major role Stachys L..

The transition to forest-shrub areas usually begins
with sparse bushes. Juniperus foetidissima Willd.,
Rhamnus pallasii Fisch. & C.A. Mey., Rosa canina L.,
Lonicera iberica Bieb., Sorbus aucuparia L., Berberis
vulgaris L., Cerasus microcarpa (C.A. Mey.) Boiss. and
Pyrus caucasica Fed. in the formation formed by the
species, cereal - herbaceous (Stachys pubescens Ten.,
Pedicularis caucasica Bieb., Euphorbia marschalliana
Boiss., Reseda lutea L., Achillea tenuifolia Lam., Ver-
bascum cheiranthifolium Boiss., Scutellaria karjaginii
Grossh., Draba bruniifolia Stev., Ranunculus repens L.
etc.) is involved (1, p.91).

S. lavandulifolia Wahl. It is used as a medicinal
plant in folk medicine. It is known for its antidepressant
and appetite stimulating effects. It is used for digestive
disorders. Stachys species are used as herbal medicine
and desert tea in Anatolia as well as Iran.
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Figurel 1. Stachys lavandulifolia Vahl.
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SYNTHESIS OF NITROGEN-CONTAINING COOLIGOMER AND STUDY OF ITS INHIBITORY
PROPERTIES

Guliyeva Guljamal,

Master student of Chemical Engineering
Azerbaijan State Oil and Industry University
Naibova T.M.

Associate Professor of Chemical Sciences
Azerbaijan State Oil and Industry University
DOI: 10.5281/zenodo.7994737

Abstract

At the time of rapid development of technology in all fields of industry worldwide, corrosion protection of
equipment and facilities made of metal, mainly in oil refining enterprises, is one of the urgent problems. Much of
this problem falls on the oil sector, as it is associated with the failure of equipment and metal structures due to
atmospheric corrosion during oil and gas production, processing and transportation. These important problems
caused by corrosion processes continue to grow every year, however, this problem also leads to a sharp change in
the environmental factors of our planet.

Every year, 10-15% of manufactured metal parts fall into disrepair as a result of corrosion, and this struggle
does not lose its relevance, but is increasing day by day. Although it is not possible to completely prevent the
corrosion process, there are various ways to relatively reduce its speed, the simplest of which is the use of anti-
corrosion inhibitors, which are also easy to apply.

One of the important problems is the use of modified cooligomers with nitrogen-containing organic com-
pounds in the preparation of coating compositions and inhibitors in the corrosion protection of equipment and
facilities used in the oil and gas production industry, as well as in oil refining enterprises. The use of anti-corrosion
inhibitors in these industries has shown high through their expedient use. The use of corrosion inhibitors in indus-
tries has not only resulted in its effectiveness, but is also due to the fact that it has universal indicators and is cost-
effective [1-2].

Modification of existing phenol-formaldehyde, epoxide and resorcin-formaldehyde oligomers with nitrogen-
containing organic compounds with positive results leads to a decrease in the amount of free monomers in the
composition by about 5-7 times, a multiple increase in temperature indicators with an increase in the mass of the
molecule led to an increase in stickiness, toughness and degree of solidification, and performance indicators with
an increase in functionality [3-4].

The novelty of the research work is that the resorcinol-formaldehyde oligomer modified by copolydensation
method and obtained with a new composition, ecologically clean and economically favorable inhibitor is studied
in resorvoir water taken from "SHIRVAN OIL OPERATING COMPANY", sea water and ordinary water and the
investigation of its areas of use.

Keywords: modification, cooligomer, corrosion, resorvoir water, inhibitor

In the research study, resorcinol-formaldehyde
oligomer was modified with amide group compound
and its inhibitory properties were studied for the first
time. Modification of resorcinol-formaldehyde
oligomer was carried out by sopolycondensation
method in acidic environment. The main indicators of
the so-oligomer obtained were studied. For the purpose
of comparison, the resorcinol-formaldehyde oligomer
was also synthesized in the laboratory under the same
conditions and its main indicators were studied. It was
found that the amount of free formaldehyde in the
sooligomer decreased by about 2-3%, the softening
temperature increased from 80°C to 95°C, and the

density increased from 1150 kg/cm?® to 1225 kg/md. The
IR spectrum of both the modified oligomer and the
unmodified resorcinol-formaldehyde oligomer was
studied for comparison. From the comparative analysis
of the spectra, it became clear that the process is a
chemical modification, and the presence of an amide
group in the newly obtained compound gave reason to
use it as an inhibitor. In the second stage of the
conducted scientific-research work, a formation water
sample taken from "Shirvan Oil Operating Company"
was used.The ionic composition and physical-chemical
indicators of formation water were taken from the
laboratory of the specified organization (Tablel)
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Table 1
lonic composition of formation water, mg/l
. N Anions Cations
T — o
S a o
c E ¢ 2 3
o o ‘D ™ T +
N RS § 8 < | &€ X b 5
_— — —— (6]
T RS S ®) T |32 2 S =
14.64- 0.52- 40- 4390- 1012-
PsAr2 19.32 0.58 8956-11857 123 9 48 5765 1407 60-179
17.86- 0.57- 10976- 47- 5443- 211-
PS2AZ | 57,09 1.02 17073 | %% | T 119 7368 | 11632 | 1ous

In order to determine the inhibitory properties of

the resorcinol-formaldehyde oligomer, experiments

were first carried out in laboratory conditions. For this
purpose, 20x40x2 mm steel-D samples were taken. The

composition of the steel-D sample consists of elements
such as carbon, 14.22%, manganese 14-65%, silicon
12-13%, sulfur - 5%, phosphorus - 4%.The amount of
the inhibitor was calculated according to 11 of corrosion
medium. The study was conducted at room temperature
(20+50°C) for 6 hours with constant stirring. After the
test period, the sample was washed, dried and weighed
on an analytical scale. For the purpose of comparison,
the experiment is also carried out in an environment
without inhibitors, and the corrosion rate (k), protection
degree (z), protection effect (y) is determined by the

gravimetric method [5]:
Corrosion rate: K:% , g/m?saat

S-sample area, m?; t-study period;

Protection degree: Z=1""

ko

, %

Here, ko — corrosion rate without inhibitor, k —

corrosion rate with inhibitor

Protection effect: : y:% (3)
In order to check the effectiveness of the inhibitor,

laboratory studies were conducted in a comparative
manner in 3 environments - reservoir water, sea water
and distilled water. Formation water was taken from 2
wells of "SHIRVAN OIL OPERATING COMPANY"
(PsAr2 and Ps2Ar2) and tested on steel samples of
different sizes. The concentration of the inhibitor was
calculated according to 200, 400, 600 mg/l. 0.2, 0.4, 0.6
mg of cooligomer was dissolved in 10 ml of solvent and

mixed separately for 6 hours. 0.2, 0.4, 0.6 mg of

sooligomer was dissolved in 10 ml of acetone and the
weight of the steel plate was calculated after 6 hours in

the solvent medium. The protective efficiency, degree

@D of protection, and corrosion rate of different amounts of
Here, mg is the weight of the sample before
corrosion, g; mi-mass of the sample after corrosion, q;

)

inhibitor against the corrosion of carbon steel samples
in formation water were calculated and shown.
(Table2)

Table 2

Effect of modified resorcinol-formaldehyde cooligomer on corrosion of steel in formation water
environment

Modified resorcinol-formaldehyde

é Horizon Corrosion rate (k) in medium Inhibitor concentra- cooligomer

5 without inhibitor, g/m2hour tion, mg/l K, Z,

« g/m?hour % v
200 0,0014 99,7 387,8

1 | PsAr2 0,457 400 0.0011 99,8 493,6
600 0,0007 99,9 775,7
200 0,0021 99,5 217,6

2 | Ps2Ar2 | 0,543 400 0,0018 99,6 253,8
600 0,0004 99,9 1142

The role of hydrogen in the corrosion process in aqueous, alkaline and acidic environments is important, and
H_S is considered the most dangerous factor.It causes corrosion of gas equipment, metal structures, tanks and
pipelines.The next stage of the research was continued in sea water.The effect of the inhibitor on the corrosion of
steel in seawater - the corrosion rate, the protection effect and the degree of protection - have been studied and

shown in Table 3.
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Table 3
Effect of modified resorcinol-formaldehyde cooligomer on corrosion of steel in seawater
ol Modified resorcinol-
= . Corrosion rate (k) in medium Inhibitor formaldehyde cooligomer
.& | Horizan . o 2 -
5 without inhibitor, g/m*hour concentration, mg/I K, 0
195) 2 Z,% Y
g/m?hour
200 0,0018 99,6 287,3
1 | PsAr2 0,543 400 0,0010 99,8 537,6
600 0,0001 99,9 285,8
200 0,0019 99,5 236,7
2 | Ps2Ar2 0,457 400 0,0011 99,6 387,2
600 0,0002 99,9 157,8

Corrosion of modified resorcinol-formaldehyde oligomer in distilled water environment was tested in both

wells and shown in Table 4.

Table 4

Effect of modified resorcinol-formaldehyde cooligomer
on corrosion of steel in distilled water environment

o Corrosion rate Modified resorcinol-formaldehyde cooligomer
= (k) in medium | Inhibitor
§ Horizan without concentration, K, Z,
2 inhibitor, mg/I g/m?hour % 14
g/m?hour
200 0,0030 99,4 181
1 PsAr2 0,543 400 0,0017 99,6 135,7
600 0,0004 99,9 3194
200 0,0030 99,3 148,0
2 Ps2Ar2 0,457 400 0,0011 99,7 415,4
600 0,0003 99,9 152,3

It is clear from the conducted studies that many
factors affect the corrosion process of equipment and
facilities made of steel. These are influenced by the
chemical composition, the concentration of the inhibi-
tor, the nature of the corrosion environment, general
mineralization and other factors. Thus, resorcinol-for-
maldehyde cooligomer modified with an organic com-
pound containing amide group can be used as an inhib-
itor against corrosion of steel in the indicated environ-
ment[6].
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COMPOSITE BASED ON ACRYLAMIDE MODIFIED EPOXY-DIANE AND PHENOL-
FORMALDEHYDE SOOLIGOMERS

Abstract

Naibova T.M.,,
Akbarova G.S.,
Hasanli P.M.,
Shirinov T.T.

Azerbaijan State Oil and Industry University, Azerbaijan,

1010, Baku, Azadliq Avenue 34
DOI: 10.5281/zenodo.7994763

Epoxy-diene and phenol-formaldehyde oligomers were modified with acrylamide in an alkaline environment
by the sopolycondensation method, their main indicators were studied and they were used as binders, and an anti-

corrosion coating composition was prepared.

Keywords: oligomer, cooligomer, phenol-formaldehyde, epoxy-diene, modification.

Introduction

Oligomers or cooligomers, which belong to high
molecular compounds, are used as linkers in the prepa-
ration of composites for various purposes. The rapid in-
crease in demand for epoxy-diene and phenol-formal-
dehyde oligomers used as binders is due to their many
valuable properties. However, along with valuable fea-
tures, the presence of certain missing aspects is unde-
sirable both from an ecological and economic point of
view. After solidification of epoxy-diane and phenol-
formaldehyde oligomer, fragility, resistance to heat and
burning, low adhesiveness, and most importantly, free
monomers remaining in the finished product are unde-
sirable. It was modified with acrylamide to overcome
the shortcomings of these oligomers used as linkers.
The shortcomings of sooligomers functionalized by
chemical modification method have been eliminated,
and the areas of application of the composite prepared
on their basis have been determined [1-3].

Statement of the problem

The goal is to obtain a functionalized sooligomer
with a new composition by modifying the existing oli-
gomers in an alkaline environment with an organic
compound containing an amide group through chemi-
cal modification, to determine the composition and
main indicators with physico-chemical, physico-me-
chanical and spectral analysis, as well as to use func-
tionalized so-oligomers as a linker. to prepare an anti-
corrosion coating composition.

Methodology

For the purpose of comparison, the main indica-
tors and spectral analyzes of unmodified epoxy-diene
and phenol-formaldehyde oligomers were studied in
parallel. It was found that after the modification pro-
cess, the main indicators increased, and the amount of
free monomers decreased. (tables 1 and 2)

Table 1.

Key indicators of epoxy-diane oligomer and acrylamide-modified epoxy-diane sooligomer.

Ne Indicators Epoxy-diane oligomer Epoxy-diane sooligomer
1 | External appearance Light brown Light yellow
2 | Amount of epoxy groups, % 17.2 115
3 | Amount of volatile compounds, % 0.005 0.003
4 | Gelatinization time, hours (120° — 130° C) 5-6 3-4
5 | Molecular mass 500 748
6 | Softening temperature, °C 80 85
7 | Density, kg/m® 1250 1320
Table 2.
Key indicators of phenol-formaldehyde oligomer and acrylamide-modified phenol-formaldehyde
sooligomer.
No Indicators Phenol-f_ormaldehyde Phenol-fo_rmaldehyde
oligomer sooligomer
1 | External appearance Light brown Dark brown
2 | Amount of free phenol, % 14.87 3-5
3 | Amount of free formaldehyde, % 8.96 3.6-4.8
4 | Amount of hydroxyl groups, % 17.28 10.61
5 | Molecular mass 450 960
6 | Degree of solidification, % (140°C for 5 hours) 92.6 97.8
7 | Softening temperature, °C 65 70
8 | Density, kg/m3 1186 1250
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The fact that the functionalization process of existing oligomers by the copolycondensation method is a
chemical modification is reflected in the spectral analysis (pictures 1 and 2).
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Figure 1. IR spectrum of modified epoxy-diane sooligomer.
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Figure 2. IR spectrum of modified phenol-formaldehyde sooligomer.

Thus, the IR spectrum of the epoxy-diane sooligo-
mer modified with acrylamide shows the valence vibra-
tion of NH and -OH bonds in the absorption band of
3385.37 - 3851.23 cm'?, the valence vibration of the CH
bond in the absorption band of 2877.92 - 2930.13 cm™,
1541 .91 - 1702.02 cm deformation vibration of the
C=0 and NH bonds with the benzene ring, 1264.56 -
1396.49 cm™* absorption band deformation vibration of
amine groups, 1045.43 - 1182.57 cm™ the absorption
band 1 shows the deformation vibration of the -OH
bond at 906.20 - 960.40 cm™, the deformation vibration
of the CH bond, and finally the deformation vibrations
of the epoxide groups at 763.30 - 836.57 cm™.,

In the IR spectrum of the phenol-formaldehyde
sooligomer modified with acrylamide, the intense ab-
sorption band at 3423.12 cm™ indicates the valence vi-
bration of -OH and NH bonds, the deformation vibra-
tion of the weak NH bond at 2092.81 cm™, and the in-
tense absorption band at 1637.35 cm™* valence vibration

and a weak absorption band at 665.67 cm™ in-
dicates the presence of deformation vibration of the CH
bond.
Modified sooligomers were studied in differential
thermal analysis (Figures 3 and 4).
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Figure 3. DTA spectrum of modified epoxy-diane sooligomer.
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Figure 4. DTA spectrum of modified phenol-formaldehyde sooligomer.

It is clear from the pictures that the destruction
process of epoxy-diane sooligomer (picture 3) and phe-
nol-formaldehyde sooligomer (picture 4) goes through
three stages. In the first stage (at 200°C), the main de-
struction product is water, in the second stage, i.e. (at
200-300°C), breaking of functional groups is observed
as the oxidation process takes place, and at this time,
low-molecular compounds, mainly oxides, are formed.
At the last stage of the destruction process, intense de-
hydrogenation and carbonization of the residue takes
place. The coke number at 797.0°C in epoxy-diene
sooligomer was 40.23%, and the coke number at
797.2°C was 46.36% in phenol-formaldehyde sooligo-
mer.

It has been established that, regardless of the con-
ditions of destruction, the presence of oxygen in the
sooligomer has a thermooxidative nature and the bonds
are broken. A coating composition based on modified
epoxy-diene and phenol-formaldehyde sooligomers
was prepared and its main indicators were studied. The
composition of the coating composition is as follows
(k.h):

Epoxy-dian sooligomer - 45.0

Phenol-formaldehyde sooligomer - 50.0

Inorganic filler - 5.0

First, the sooligomers are dissolved separately in
an organic solvent, mixed, and then a calculated
amount of inorganic filler is added. It is mixed for 0.5-
1.0 hours at room temperature until a homogeneous
mass is obtained. The prepared coating composition is
hardened by the thermal method (at 140°C for 4 hours),
then the main performance indicators are determined. It
was found that the coating composition made on the ba-
sis of sooligomers is resistant to water, oil, gasoline,
weak alkaline and acid solutions. The hardness of the
coating is 0.48 : 0.70; impact resistance 45-50 kg/cm;
and its elasticity was in the range of 3-5 mm.

It is recommended to use it in corrosion protection
of the equipment and facilities operated in the oil and
gas extraction industry.

In conclusion, this thesis investigated the modifi-
cation of epoxy-diene and phenol-formaldehyde oligo-
mers through the incorporation of acrylamide in an al-
kaline environment using the sopolycondensation
method. The main indicators of these modified oligo-
mers were studied, and their potential as binders was
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assessed. Additionally, an anti-corrosion coating com-
position was successfully prepared using these modi-
fied oligomers.

Furthermore, the potential application of these ol-
igomers in modifying thermoplastics and enhancing
their properties was explored. The utilization of acryla-
mide-modified epoxy-diene and phenol-formaldehyde
oligomers as additives for thermoplastic materials
holds significant promise. By incorporating these mod-
ified oligomers into thermoplastic matrices, it is antici-
pated that notable improvements can be achieved in
mechanical strength, thermal stability, chemical re-
sistance, and adhesion.

Results
1. For the first time, epoxy-diene and phenol-
formaldehyde oligomers were modified with

acrylamide and their main indicators were studied.

2. It was found that functionalization of oligomers
with amide group compound eliminated their
deficiencies.

3. A coating composition was prepared using the
sooligomers with a new composition as a linker and its
main indicators were studied.

4. Durability of the coating composition in
different environments was checked.

5. It is recommended to use the coating
composition made on the basis of sooligomers in

corrosion protection of equipment and devices operated
in aggressive environments.
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Abstract

The development of entrepreneurship, the implementation of fundamental reforms in order to create a favor-
able business environment follows from the requirements of the economic development strategy implemented
under the leadership of President Ilham Aliyev. The article considers the provision of sustainable and balanced
development of the country's economy. The article also discusses the prospects for the development of regions,
which is one of the priorities of the current stage of the socio-economic development of our country and is suc-
cessfully implemented within the framework of the adopted targeted state programs.

AHHOTAIHSA

Pa3BuTHe peanpUHIMATEILCTRA, IPOBEACHHE (YHIAMEHTAIBHBIX PEPOPM C LIETBIO CO3IaHUS OJIArONpPHUsIT-
HOM JIeNIOBOW cpe/ibl BBITEKAET M3 TPEOOBaHUIl CTpaTerny IKOHOMHYECKOTO Pa3BUTHSI, PEAIU3yEeMOM O] PYKO-
BOACTBOM HpeBI/IZ[eHTa Nnpxama Ammena. B craTbe PaCCMOTPCHO obecrieuenue YCTOP'I‘IPIBOFO u C6aJ‘IaHCI/Ip0BaH-
HOT'O pa3BUTHUA DKOHOMHUKHU CTPAHBI. Tax ke B craTbe PacCMOTPCHBI NEPCIICKTUBLI PA3BUTHSA PETHOHOB KOTOpLIﬁ
SABJACTCA OAHUM U3 IIPUOPUTETOB COBPEMCHHOI'O 3Talla COUUAIBHO-3KOHOMUYECKOI'O pa3sBUTHUSL Haneu CTpaHbl U

yCenHO peain3yeTCs B paMKax MPUHATBIX HEJIEBbIX I'OCYAaPCTBCHHBIX IIPOTPAMM.

Keywords: entrepreneurship, state support, implementation, capital, financing
KiroueBble c10Ba: MpeJIpUHIMATENBCTBO, TOCYAAPCTBEHHAS MOJACPIKKA, peannu3anus, KanuTail, GuHaH-

CHpOBaHNE

Heas pa6oTsl nodydeHHe NPUOBUIH OT MOTpa-
YEHHOT'0 KanuTaja, (UHAHCOBBIX, PECYPCHBIX U MaTe-
PHATBHBIX CPEACTB Ha Ty WIH HHYIO JESTEIHHOCTH 32
OTIpeIeNIeHHBIN IepHo]T BpeMEHH, YIOBICTBOPEHHE T10-
TPEOUTETBCKOTO CIIPOCa, €r0 KOHKPETHBIX MOTPeOHO-
cTeil.

MaTtepuanabl 1 MmeToabl. B Azepbaiimkane mou-
THKa B 3TOU cdepe HampaBieHa Ha oOecrieueHHe pea-
JU3aIMA TOCYJAPCTBEHHOW MOJAEPKKH IPEIIpUHH-
MaTeIbCTBa B CUCTEMHOM (popme, moBEIIIeHHE Y dek-
TUBHOCTH  Mep  TOCYIJApCTBEHHOW  MOIJIEPKKU
npeanpunumarteneil. [lo peanuzanuu 3Toro crpareru-
YECKOT'0 HAIPaBJICHUS MPUHUMAIOTCS MOCIEI0BATENb-
Hbele Mepbl. Co3aH MEeXaHW3M TOCYAAapCTBEHHOU (hu-
HAHCOBOW MOAJIEPKKH MpeIpPUHUMATENbCTBA, KOTO-
pBIf  CIY)KUT BaXKHBIM  pEaJbHbIM ~ MCTOYHUKOM
YAOBJIECTBOPCHUS (PHHAHCOBBIX TOTPEOHOCTEN MANIBIX U
CpelHuX MpeAnpuHUMaTene.

ObecneueHo cosmanne B AsepOaiimkane donpa
MOOUIPEHUsI PKCIOPTa U MHBECTHLHUH, NEATEIbHOCTH
KOTOPOTO HampaplieHa Ha YBEIWYCHHE HKCIOPTHBIX
BO3MOYKHOCTEH CTPaHBI M IPUBJICYCHNE HHOCTPAHHBIX

UHBECTUIIMNA. Pa3BUTBHI IOCYNapCTBEHHO-IIPEIIIPUHU-
MaTeIbCKHe OTHOIICHUS, IPEANPUHATH 3HAYUTEIbHbIC
oIard IO COBEPIICHCTBOBAHUIO CUCTEMBI TOCyJap-
CTBEHHOIO DETYIMPOBAaHUS MPEANPUHUMATENbCTBA.
Co3nanbl paboyre MEXaHN3MBI 1O 3aIlIUTE MIPaB Hpe-
MIPUHUMATENEH, B Pe3yNIbTaTe UX MPUMEHEHHsSI KOJIn4e-
CTBO CIIy4acB BMELIATENbCTBA CHU3MIOCH. PeryispHo
MIPUHUMAIOTCS MEPHI IO YCHIICHUIO TPEAIPUHIMATENb-
CKOTO KOHCYJIbTUPOBaHUs, WH(OpMaIMOHHOrO obec-
MIEYEHUS U PA3BUTHSA JICTOBBIX OTHOIICHUH.

C 1 suBaps 2008 romga obecrniedeHa opraHU3anys
JEeSITeTBbHOCTH XO3SHCTBYIOMNX CYyOBEKTOB IO TPHH-
LUy «eAWHOTO OKHay». Ilocie BHEIPEHHS CHCTEMBI
«EIUHOTO OKHA» TIPOLEAYpPHl OTKpPHITHSA OW3Heca B
Aszepbaiimxane ObUTH cokpareHsl ¢ 15 1o 1, a Bpems,
3aTpauMBaeMoe Ha 3To, cokpatuiock ¢ 30 1o 3 nHew.
ITocne BHeApPEHUs JaHHON CUCTEMBI KOIMUYECTBO 3ape-
THCTPUPOBAHHBIX OPUIUYECKUX JIMI[ 3HAYUTEIBHO
yBenuumiocs[1].

B pesynbTare aapecHbIX Mep 4Ol YACTHOIO CEK-
topa B BBII nocturia 85%.
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B mensx obecnieyeHns: yCTOWYHMBOTO Pa3BHTHS
NpeANPUHUMATENbCTBA B CTPaHE BHEIPEHA MHCTHTY-
L[MOHAJIbHAs OpraHu3alUs NapTHEPCTBA TOCYapCcTBa U
npeanpuHuMarteneil. B cBsa3u ¢ 3TuM, co3naHHBIE Me-
XaHU3MbI (ATEHTCTBO MO Pa3BUTHIO MAaJlOTO U Cpen-
HETO MPpEeANPUHAMATEIhCTBA, A3epOaikaHCKui HOHT
MOOIIPEHUS IKCIIOpTa M WHBECTHLNH, ydeOHbIe Om3-
HEC-TIEHTPHI U JIp.) UrpatoT BaKHYyIO pOJb B Pa3BUTHH
OTHOIIIEHUH MEKAy TOCyJapcTBOM U IpeaNpHHAMATE-
JIEM Ha TPaXJaHCKOM YPOBHE.

B 2021 roxy A3zepbaiimkaHckuii GpoHI moormpe-
HUs dKcropTta u uHBecTHIMH (AZPROMO) OBl CO-
3/1aH I TOCTM)KEHUSI IIPUOPUTETHBIX liesell 1o yBe-
JIMYEHUIO HKCTIOPTHOTO MOTEHLIMAIA CTPAHBI U PUBIIE-
YEHHI0O WHOCTPAaHHBIX WHBECTHIMH. DOHI aKTHBHO
MOJEPKUBACT MpeANpUHUMATENIell B yBEIUYEHUU
SKCHOPTHOTO MOTEHIMAala npeanpuHUMaTeneit
CTpaHbl, PACIIMPEHUN HWHBECTHUIMOHHBIX BO3MOXKHO-
CTel, MONCKE MOTCHINAIBHBIX IMAPTHEPOB M peann3a-
I[N COBMECTHBIX ITPOEKTOB COTPYIHHYIECTBA.

MUHHCTEPCTBO SKOHOMUKH U A3epOaiiKaHCKHiA
(oHA  mToOOWIpEeHHA OKCMOpTa W  WHBECTHUINH
(AZPROMO) npoBOAAT BaxKHbIE SKOHOMHUYECKHE Me-
POIIPUATHS B 3TOM HAINlPaBJICHUM KaK BHYTPHU CTPaHBI,
Tax W 3a ee MpezeIaMu, BKIIIo4as Ou3Hec-(GpopyMsl, BbI-
CTaBKH, CEMUHAPbI 1 KOHPEPEHIIUH. DT MEPONPUITUS
Ba)KHBI KaK AJIS MIPOABIDKEHUS AETIOBOM Cpeibl U KO-
HOMHYECKOT0 MOTEHIIHAIA CTPAHBI, TAK U IS PA3BUTHS
JIETIOBBIX KOHTAKTOB MECTHBIX MpeanpHHUMAaTenei. B
YaCTHOCTH, MEPONPUSTHS, IPOBOAUMBIE B 3apyOexk-
HBIX CTPaHax, MOKa3bIBAIOT CBOM IOJIOKUTEJIBHBIE pe-
3yJIBTaThl B yBEIMICHUN 00beMa HHBECTHIMH B ITPHO-
PHUTCTHBIC HANIPABJICHNS 9KOHOMHKHU CTPAHBI.

VYxazom [Ipesunenta Azepbarimxanckort Pecmy0-
ki «O COBEpIICHCTBOBAHMM MEXaHM3Ma Trocynaap-
CTBEHHOM TOAJEPKKH PA3BUTUSA NpPEANPUHUMATEIb-
cTBa B AzepOaiimkanckoi Pecmy6muke» ot 31 mions
2018 rona ObL1 yupexaeH PoHa pa3BUTHS TP IIPUHHI-
MaTeNIbCTBA KaK MyOIMYHOE IOPHINYECKOE JIUIO MPH
MunucTepcTBe SKOHOMHUKHU[2]. B niensix 6oee addek-
THUBHOT'O HCIIOJIb30BAHUS JIBTOTHBIX KPEAUTOB T'0OJI0BAs
MPOLICHTHAs CTaBKa 10 KpeautaMm u3 PoHaa pa3BUTHS
MpealpUHUMATEILCTBA CHIKEHA ¢ 6% 10 5%. Bmecre
C TeM, HOBBIC MpaBWJIa W3MEHWIN JIMMHTHI BbIIAUU
cpennux kpeautos ¢ 50 001 go 1 000 000 manaToB.

K HacrosimmemMy BpeMeHH MPUHATO MHOXECTBO 3a-
KOHOB, HaIlIPaBJICHHBIX HAa COBEPIICHCTBOBAHUE NIPABO-
BOIi 0a3bl npeanprHUMaresibcTBa. OIHUM U3 TaKHX 3a-
KOHOB, CIIOCOOCTBYIONIMX Pa3BUTHIO MpPEIIpPHHUMA-
TEJIbCTBA, sABISETCS  3akOoH  AsepOaiiKaHCKOU
Pecniy6mmmkn «O perynupoBaHHH TIPOBEPOK B cdepe
NpeANPUHUMATENbCTBA U 3al[UTE HHTEPECOB IIPEATPH-
HUMaTeneny, mpuHaThli 2 uons 2013 roxa(3].

B 3akoHe oTpakeHb! L€ U PUHLUIBI IPOBEPOK
B cepe NpeanpHHUMATENLCTBA, TPaBUiIa OpTraHHU3a-
IIMM W TIPOBE/ICHHS, IpaBa U 00S3aHHOCTH IPOBEPSIIO-
IIMX OPTaHOB ¥ JIOJKHOCTHBIX JIMILL, BOIIPOCHI, CBSI3aH-
HBIE C 3aIUTOH IIPaB U MUHTEPECOB NPEAIIPUHUMATEIICH.

OcHOBHasl LieJIb 3aKOHA - YCTAHOBUTH €IUHBIE NIPABUIIA
MIPOBEICHUS IPOBEPOK B Chepe NpeIPHHIMATENHCTBA
U TIPeOTBPAaTUTh HE3aKOHHOE BMEIIATENILCTBO B JAes-
TEJIBHOCTh TpeJIpUHUMAaTeNell BO BpeMsl MPOBEPOK.
Bce Buapl mpoBepok, NMPOBOAMUMBIX Ha TEPPUTOPUU
CTpaHBbI, JOIDKHBI IPOBOJIUTHCS TOJIBKO B CIy4YasX W B
TIOPSIIKE, TMPEAYCMOTPEHHBIX HACTOSAIIMM 3aKOHOM, C
MIpeIBapUTENFHON perucTpanneil B eTnHOM HHpOpMa-
OHOHHOM peectpe[4].

B Benymmx cTpaHax MHpa IPUMEHSFOTCS pa3ind-
HBIE YKOHOMHYECKHE MOJIEITN PA3BUTHSA NIPEAIPHHAMA-
TenbcTBa. O/lHA U3 TaKUX MOJIENel - 0COObIe IKOHOMH-
yeckue 30HBL [lenpro co3maHus 0cOObIX IKOHOMUYE-
CKUX  30H  SBISETCd  YCKOPEHHE  pa3BUTHUSA
MIPUOPHUTETHBIX CEKTOPOB 3KOHOMHKH, CO3JIaHne Ooee
ONarONPUSATHBIX YCIOBUU JUIS TPUBICYCHUST MECTHBIX
U MHOCTPAHHBIX HHBECTUIMH, MOJIJAEp’KKAa pPa3BUTHUSL
BBICOKOTEXHOJIOTHYHBIX TIPOU3BOZCTB, OpPTaHU3ALUs
KOHKYPEHTOCIIOCOOHOTO, 3(P(PEKTHBHOTO IMPOU3BOJI-
CTBa M yCIIyT.

B AszepbatimkaHe BeeTcs COOTBETCTBYIOMIAS pa-
00Ta 10 CO3JaHMIO HOBBIX MOJENICH Pa3BUTHA Mpel-
MIPUHUMATEJILCTBA - 0COOBIX SKOHOMUYCCKUX 30H, UH-
JIYCTPUAJIBHBIX MAPKOB U MUKPOPaAloHOB, arponapKoB.

PesyabTart

B HacTosmee BpeMs CHCTEMAaTHUECKU U MTOCTIE0-
BaTCJIbHO MPUHUMAIOTCA MCPBI IO PACIIUPECHUTO TIPCI-
MPUHUMATEJIBCTBA U MOBBIIICHUIO €TI0 POJIM B OKOHO-
MHKE, a TaKKe MO JaJbHEHIIEeMy YJyUIICHHIO [EN0-
BOT'0 M MHBECTHIIOHHOTO KJIMMaTa B cTpane. Pehopmbl
MIPOBOAATCS B chepe MOANEPKKH YaCTHOTO CEKTOpaA,
3alIMTHI IPaB U MHTEPECOB IpeANpUHUMATENEH B co-
OTBETCTBHH C HOBBIMH 3KOHOMHYECKUMH yCIOBHSIMH,
TIPUMEHSIOTCS MEXaHU3MBbI, OTBEYAIOIINEe COBPEMEH-
HBIM TOTPEOHOCTSM, AJIST Pa3BUTHS 3TOTO CEKTOpa C
Y4eTOM MEXIyHapOJHOTO OIbITa. B pe3ynprarte rocy-
I[apCTBeHHOﬁ NOAACPKKN MPEANPUHUMATEIILCTBA KO-
JIMYCCTBO Cy6'l)eKTOB NpeANpUHUMATEIILCTBA 3a I10-
ciegHue 17 ner yBeIM4miIoch B IISTh pas, JO0JIA YacT-
Horo cextopa B BBII npeBricuna 85 npoueHToB, a ero
JI0JISL B 3aHATOCTH NIPEBBICHIIA 76 TIPOLICHTOB.
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The Azerbaijani people are one of the most ancient peoples of the world. In Azerbaijan, even in antiquity
there was a great propensity for large families. Many rites of Azerbaijan contain rich demographic elements. In
Azerbaijan, some of these customs still exist. For example: during childbirth, near the bride were midwifes, mother
of a daughter-in-law, and an older sister. After giving birth, the daughter-in-law was given sherbet, the girl's navel
was buried on the doorstep in the corner of the room, and the boy's navel was buried in a mosque or in a stall. Until
the end of 40 days, did not allow strangers to the child. These customs gave impetus to the increase in the number
of marriages. People, the newlyweds knew each other before the wedding so the families were strong and the

number of fertility was a lot.

Keywords: historical demography, Azerbaijan traditions and customs, ancient beliefs of the Azerbaijan peo-

ple, the cult of the Sun, Azerbaijani historiography.

It is possible to find numerous valuable and inter-
esting information about historical and demographic is-
sues (such as growth and birth) in the ancient beliefs of
the Azerbaijani people. According to the oldest beliefs
of the Azerbaijani people, everything that is alive must
grow, reproduce, take root like a tree, and branch out
like tree branches. It is no coincidence that Azerbaijani
people has a word of blessing: “I want that you to have
a thousand branches like a tree”. In this word of bless-
ing, the worship of the tree of life, which is one of our
ancient beliefs, is reflected. In many Turkic-speaking
peoples, including other peoples, the goddess of birth
and fertility is identified with a tree, and often with a
plentiful tree, or is depicted as a double tree. For exam-
ple, one of the seals found from the Sumerian city-state
of Uruk depicts Inanna, the goddess of birth and fertil-
ity, holding the tree of life. So, since the most ancient
times, people have imagined plentiful trees in a closely
related manner related to demographic processes such
as growth and reproduction.

M. Mathieu notes that in many ancient mytholog-
ical belief systems, the creation of the sky and the uni-
verse is associated with a tree. According to one of
these beliefs, the child of the Sun, that was once in dark-
ness, was formed in the petals of a lotus towering on a
high elevation. This is how the lotus that grew on the
hill near the city of Shmunu gave life to the young Sun
Goddess. The description of the lotus flower, with the
holy child sitting among its petals, is found in the leg-
ends of the Roman period [11, p.15-16]. In this exam-
ple, the "coming out" of the plant and the sun as the
parents of the “holy child” actually proves once again
that people associate growth and population settlement
only with natural favorable factors. That is, from the
earliest times, our great ancestors understood that
wood, sun, air, water, and soil are important compo-
nents for normal living, reproduction, and generation
on earth, and they valued the absence of any of these

factors as the end of life. The tree of life, which is a
symbol of life and growth on earth, was seen as a unity
of these four sacred elements: “In ancient Azerbaijan,
the tree of life was known as a symbol of the noblest
and highest ideals of Azerbaijani people, as a sign of
immortality and eternal life. The connection between
the tree of life imaginations and the sun symbol has tra-
ditionally been passed down from generation to gener-
ation” [14, p.54-55].

The depiction of the goddess protecting birth and
growth together with a tree on the artistic embroidery
attributed to the Altai Turks in the Hermitage museum
confirms the above once again. The image on that art
sample, which belongs to the IV-IlI centuries, clearly
shows that the ancient Turkic-speaking peoples treated
the tree of life as the protector of birth. According to M.
Seyidov: “The “world tree” is considered the creator
and protector of the whole world, as well as people. If
such a belief prevailed, then Umay, the goddess who
protects children with a tree, should naturally be asso-
ciated with a tree” [13, p.37]. A number of Turkic-
speaking peoples believed that the tree of life de-
scended from the sky together with Umay, the goddess
who protects birth and children. The association of
Umay, the goddess of birth, with the plentiful tree was
due to the fact that both were directly related to growth
and reproduction, as mentioned above. That is, if the
tree bears fruit and grows, the goddess Umay also helps
the birth of people, which ensures the increase of gen-
erations; she patronized pregnant women and their chil-
dren.

The traditions, customs and rituals of the Azerbai-
jani people are distinguished by their primacy, com-
pleteness of content and thematic extensiveness among
the national cultures of the peoples of the world. These
customs and rituals were formed as a result of the cen-
turies-old history of cohabitation of the Turkic peoples.


https://doi.org/10.5281/zenodo.7994803

16 German International Journal of Modern Science Ne57, 2023

Many of them reflect the beauty characteristic of an-
cient times. From this point of view, the rituals associ-
ated with the worship of the Sun, folk beliefs are of
great interest. The cult of the Sun or worship of the Sun,
which is one of the ancient traditions of Azerbaijan, re-
taining its incarnation in the customs of Nowruz, could
be preserved from the ancient times of our ancestors to
the present day in one form or another. Sun plays a de-
cisive role for the existence of life, development, pro-
gress and improvement on our planet [10, p.209]. Our
morning begins with the first rays of the sun peeking
over the horizon, and everyone starts their working day.
In the early stages of human existence, there was no ar-
tificial light. People used only Sunlight and Moonlight,
and in their absence they found themselves in complete
darkness. Therefore, our ancestors worshiped the Sun
and the Moon [1, p.44].

In honor of the sun, a sacrifice was made. Accord-
ing to the “father of history”” Herodotus, the Massagetae
tribes living in the modern territory of Azerbaijan con-
sidered the sun to be the only God and sacrificed a tree
to a horse [6, p.234; 4, p.478]. Azerbaijani historians
K.Aliyev and F.Aliyeva wrote: “Some ancient tribes
living in the modern territory of Azerbaijan considered
the long-lived oak as a symbol of population growth
and prosperity and brought this tree as a horse sacrifice,
they splashed the bark of this tree with the blood of a
killed horse” [3, p. 63]. According to the ancient astral
view of the Azerbaijani people, the horse and the bull
were considered a symbol of the sun, as well as a sym-
bol of prosperity and population growth. The sacrifice
of a horse to the sun, as well as the frequent images of
a bull in the rocks of Gobustan, confirm the connection
between the sun and the Earth [5, p.214; 4, p.478].

Thus, the cult of the Sun originated as a result of
the need of our ancestors for light and warmth, their at-
titude to the environment, and over the course of mil-
lennia, it influenced the development of man and the
formation of sacred thinking. Then our ancestors, in or-
der to bring themselves closer to the sun, to become a
relative with it, created images that included mythical
creatures, created images, the status of the sun as a doc-
ument of sacredness. One such being was “Al Ruh” (lit-
erally — “red spirit”), that fought against the forces of
darkness, the enemies of slander. Belief in “Al Ruh” is
still preserved in some areas of Azerbaijan, customs
and traditions. When the sun and moon were darkened,
people united their efforts and helped the sun. Regard-
ing this, N.Rzayev writes: “In Azerbaijan at the end of
the X1X and beginning of the XX centuries, Al Ruh was
opposed to evil spirits as a good spirit. When the sun
and moon were eclipsed, they called him for help. In
the beginning, fires were lit, salutes and guns were
fired, and drums were beaten so that the sun or moon
would get rid of evil spirits” [12, p.42; 7, p.164].

In the ancient beliefs of the Azerbaijani people,
there was the image of Humay, who protected pregnant
women, newborn children, the family hearth from any
evil spirits, and also patronized the growth of the pop-

ulation. Most likely, these female images were associ-
ated with the period of matriarchy, when the genus was
considered on the maternal side. Later, these female im-
ages patronizing the population were associated with
the cult of the sun. Yellow and red color in the ancient
beliefs of the Azerbaijani people personified the fire of
the patronizing sun. That is why, both Albasti and Hu-
may were depicted as a virtuous woman with golden
yellow, red braids. Therefore our ancient ancestors took
care of their future children and held a series of rituals
and measures to protect pregnant women from the neg-
ative effects of evil spirits. For example, pregnant
women's blankets and head coverings were made of red
cloth.

Thus, the wealth of ancient beliefs, customs and
rituals of the Azerbaijani people related to family val-
ues, caring for pregnant women and newborn children,
population growth is indisputable evidence of the rich-
ness and antiquity of the demographic views of our peo-
ple, which have made a valuable contribution to human
civilization.
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Under the guidance of the 13th Five Year Plan, the application of TPACK can effectively activate traditional
education models, accelerate educational transformation, expand educational horizons, increase educational diver-
sity, and better meet the needs of society for more advanced knowledge and services. It also helps to establish a
"Double First Class" system, thereby improving the educational level of universities and ultimately achieving the

goal of a smart campus.
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1. Introduction

Due to the advancement of technology, high-tech
has become an important technology applied to all in-
dustries in the industry, and its role cannot be ignored.
Especially in the education industry, it not only in-
volves general knowledge, but also involves more prac-
tice. Therefore, it faces more challenges and requires
more proactive measures to accelerate educational
transformation and achieve higher levels of educational
effectiveness. The 13th Five Year Plan also provides
guidance for this. In order to promote the development
of universities and restore traditional educational mod-
els, we must closely combine theoretical research, cre-
ative thinking, and practical applications.

1.2.The Role of Teachers in the Age of Artificial
Intelligence

With the development of modern science, more
and more people have the oppority to acquire and share
knowledge through modern information technology,
which has brought about revolutionary changes in the
field of education in the future. Vice Minister of Edu-
cation Du Zhanyuan stated that with the development
of science, more and more scholars have higher learn-
ing levels and better literacy. By utilizing advanced in-
formation technology and creative thinking, teachers
can convey knowledge to students in the most precise
way, thereby benefiting them greatly. Teachers not
only possess rich professional literacy, but also must
possess excellent classroom performance and practical
operations, as well as good information collection and
analysis abilities. Through continuous reform and im-
provement, university teachers can provide high-qual-
ity courses and eliminate low-quality courses, thereby
creating more competitive, creative, and challenging
high-quality courses.

2. Education Informationization Teaching

With the progress of technology, information
technology has deeply influenced our teaching mode.
Nowadays, we can improve our abilities by using vari-
ous emerging technologies such as MOOCs, flipped

classrooms, micro classes, virtual reality, mobile learn-
ing, educational informatization, intelligent education,
and makers. In the current era of artificial intelligence,
teachers must be more actively involved in educational
reform in order to better adapt to market competition.
The philosophy of 'the only constant is change' also il-
lustrates this point. Director Wu Yan emphasized that
the diversity of higher education should be actively ex-
panded to meet the society's demand for high-quality
talents, combining modern information technology
with traditional education and teaching, strengthening
the quality of education and teaching, and enhancing
teachers' educational abilities to meet the society's de-
mand for high-quality talents.

2.1.The Impact of TPACK on Teachers

Based on a questionnaire survey of TPACK
among teachers in five universities in Urumgi, Zhou
Haitao emphasized that teachers can enhance the vari-
ous elements of TPACK among university teachers by
strengthening self-reflection and creating a teacher
teaching community. [3] Ren Xiuhua and Ren Fei con-
structed a TPACK knowledge structure framework for
university teachers based on the knowledge structure
characteristics of university teachers. Through a survey
questionnaire, they analyzed the correlation between
teaching experience, training frequency, teacher educa-
tion background, and TPACK of university teachers.
Based on the TPACK structure characteristics pre-
sented in the research results, they proposed to enhance
teachers' TPACK ability by conducting diversified
training, developing situational learning activities, and
building collaborative groups, Promote the professional
development of in-service teachers and the training of
pre-service teachers. [4] In the era of artificial intelli-
gence, professional and disciplinary construction
should pay more attention to innovative concepts, and
curriculum construction should be more open and
transparent. So, how to continuously improve the
teaching effectiveness of higher education and evaluate
students' learning outcomes is worth our attention.
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2.2.TPACK Introduction

Since the 1990s, due to the popularization of in-
formation technology, Punya Mishra and Matthew J.
Koehler at Michigan State University in the United
States have borrowed Schulman's learning theory and
developed this new teaching method, which combines
knowledge and methods organically to achieve optimal
teaching results. TPACK, as a comprehensive educa-
tional tool, aims to help teachers better understand and
apply the skills they possess, thereby enhancing their
overall quality. It not only helps teachers better master
the required knowledge, but also helps them better ap-
ply these technologies to improve the quality of their
teaching.

Through in-depth exploration of TPACK, teachers
can better grasp and apply the most advanced educa-
tional concepts, thereby better guiding the classroom.
The composition of TPACK includes three main parts:
TK, CK, PK [5], which form a complete curriculum
system, and the four parts are PCK, TCK, TPK, and
TPACK [6]. These four parts form a complete curricu-
lum system, which can help teachers better grasp the
course content and better apply the latest educational
concepts.

With the development of artificial intelligence, the
role of teachers has also undergone significant changes,
and their responsibilities have become increasingly
complex. The TPACK framework advocates that teach-
ers should be familiar with both the theory of the cur-
riculum and relevant technologies, and combine these
knowledge to adapt to the current educational environ-
ment. This method can not only demonstrate the pro-
fessional level of teachers, but also enable them to
achieve the best classroom effect.

3. Modernized teaching mode of education

3.1. Deauthoritative Role of Teachers

As a teacher, we need to be more actively involved
in the classroom and guide, motivate, coordinate, and
cultivate students' independence through intelligent
methods, so that their thinking can be fully cultivated.
We also need to dare to challenge traditional teaching
methods and encourage them to establish a good atmos-
phere of communication, cooperation, and mutual
growth with others.

3.2.Students Expect to Teach Students Accord-
ing to Their Aptitude

Teachers not only need to impart a lesson plan to
first level students, but also have a deep understanding
of students' learning characteristics, and combine vari-
ous educational resources such as MOOC and micro
courses to provide targeted and efficient guidance, thus
achieving an organic combination of education and
teaching.

3.3.Backward teaching methods of teachers

With the development of technology, the black-
boards, chalk, projectors, and other traditional educa-
tional resources in the classroom cannot meet the de-
mand for high-quality courses in today's society. There-
fore, it is crucial for teachers to utilize emerging
technologies such as the internet and mobile devices to
improve the quality and effectiveness of their courses.
In today's fast-paced information society, one class is
enough time to impart a complex concept to everyone.

However, how can we utilize limited resources on the
internet to transform the energy of one class into an ef-
fective micro class to meet current needs and gain
recognition from students?

3.4.Education and research capabilities need to
be improved

Teachers should actively explore new teaching
methods, combining the latest scientific knowledge
with practice, in order to enable students to better grasp
the latest developments in the subject. They should play
a dual role as educators and Sub-1, constantly exploring
the reform of classroom teaching to enhance their re-
search capabilities. Teachers should not only teach pro-
fessional courses, but also strive to cultivate students'
skills in literature search, analysis, and practical writ-
ing.

3.5.Education evaluation methods need to be im-
proved

By introducing various educational measurement
tools, such as intelligent assessment and multimedia as-
sistance, it can effectively help teachers and students
better grasp classroom content, stimulate their learning
interest, cultivate their innovation ability, and effec-
tively transform classroom content into practical ac-
tions, thereby better promoting the development of the
classroom.

4. Advantages of TPACK in New Teaching
Models in Universities

4.1. Development process of instructional design

With the popularization of new media technology,
the schools of Shaanxi International Business Research
Institute have successfully combined IT, classrooms,
learning resources, etc. closely to form a comprehen-
sive teaching method, providing students with the op-
portunity to explore, learn, and communicate, thus cre-
ating a unique teaching environment that enables stu-
dents to better understand and master the knowledge
they have learned [7], and also helps them better apply
the theories they have learned, To achieve better learn-
ing outcomes. Utilize the Internet and other TPACK
tools, such as TPACK, to help teachers better under-
stand and grasp the key points of the course, and be able
to use these tools to improve classroom effectiveness.
In this way, teachers can better utilize these tools and
better guide other teachers, promoting the progress of
the entire classroom..

4.2.Construction of TPACK integration mode

Within the framework of TPACK, a key factor is'
context '. According to Dr. Mario Antonio Kelly, [8]
TPACK involves a school that is influenced by multiple
factors such as physical conditions (including software
and hardware infrastructure), family education history,
cognitive characteristics, psychology, and class spirit,
thereby forming a complete learning atmosphere. The
overall operational requirements of TPACK are very
clear, so we must attach importance to grasping the sit-
uation. At the same time, we also need to equip teachers
with TPACK skills [9] and the important roles they play
in this operation process.

The structural framework of TPACK is subject to
many limitations, such as the selection of course con-
tent and the teaching methods of teachers. Therefore,
when constructing a TPACK integration model, we
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need to deeply integrate TK and CK, and use TPK to
create interesting learning situations and stimulate stu-
dents' learning enthusiasm. Therefore, the TPACK,
PCK, TPK, and TCK levels of teachers have a signifi-
cant impact on their comprehensive and deep integra-
tion abilities. In order to effectively improve the quality
of undergraduate teaching, we should adopt the
TPACK integrated teaching model in order to achieve
the best teaching effect.

4.3.Advantages of TPACK integration mode

TPACK integration mode aims to build a compre-
hensive, comprehensive and highly flexible curriculum
system by using the most advanced Al technology,
combining the three traditional concepts of "TK", "CK"
and "PK", as well as the three cutting-edge elements of
"PCK", "TCK" and "TPK", so as to help learners better
master the required subjects and better use these ele-
ments to improve their learning level. By adopting var-
ious methods, such as using testing tools, we can effec-
tively teach information technology [10], providing
strong support for improving the quality of education in
universities.

4.4.Application of TPACK integration mode in
teaching system reform

Based on information-based education, we are
committed to achieving better education and learning
by enabling learners to have more independent thinking
and action. We are working hard to promote TPACK's
educational method, making it more widely used in our
classrooms, and helping our teachers better achieve in-
formation-based education in the context of informati-
zation.

4.5.Teachers' own conditions

Teachers should strive to improve their subject
knowledge and skills, and continuously strengthen their
ability to integrate knowledge. In addition, they should
also conduct more practical exercises in the classroom,
develop an effective TPACK architecture based on
teaching themes and students' characteristics, and con-
tinuously update teaching methods to improve teaching
quality.

4.6. Teachers' Self reflection

In order to enhance the professional level of teach-
ers, enhance TPACK skills, and perfectly integrate into
the classroom, continuously improve the classroom
content. Regularly reflect on classroom content and
continuously explore the potential value of the class-
room, in order to truly solve problems in the classroom
[11].

5. Intelligent mobile terminal teaching

With the development of the Internet, intelligent
mobile terminal teaching has become an effective way
that is not limited by geography and time. It not only
allows teachers to teach better, but also helps students
understand knowledge faster. At the same time, high-
quality micro course resources can also allow students
to easily acquire knowledge outside of class.

5.1. Schools should strengthen institutional con-
struction

Teachers should actively explore new teaching
models and innovative methods, and incorporate them
into the credit management system to measure their

TPACK teaching ability, and encourage them to inte-
grate these technologies into higher education teaching
to improve teaching quality.

In order to better promote the development of uni-
versities, we should improve a comprehensive curricu-
lum assessment mechanism in order to objectively and
accurately evaluate the quality of teaching. This mech-
anism should cover teachers' information-based teach-
ing skills, classroom teaching quality, online viewing
volume, learners' understanding of the taught topic, and
how to organize and implement these mechanisms [12].
Reforming the form of final exams and adopting a com-
prehensive and comprehensive evaluation system can
allow teachers to flexibly guide students based on ac-
tual situations, thereby improving their learning status,
motivating them to constantly explore and realize their
self-worth, greatly improving the classroom atmos-
phere and greatly enhancing the level of education in
the classroom.

Conclusion

The use of TPACK has laid a solid foundation for
the implementation of improving the quality of educa-
tion and teaching. Its operation has greatly benefited
teachers' professional quality, technical application, sit-
uational mood, and other aspects. Moreover, the opera-
tion of TPACK has brought positive impacts to their
career. Through in-depth reform of traditional teaching
methods, we hope to play a better role in intelligent
campuses. This will greatly enhance the abilities of
teachers and bring more opportunities for their profes-
sional development. We will also combine artificial in-
telligence theory to bring a new perspective to contem-
porary teachers, and continuously try and promote this
new TPACK integration model through the use of
TPACK. This will enable us to better integrate our
knowledge into the classroom, thereby better promot-
ing our higher education and achieving better national
standards, laying a solid foundation for the develop-
ment of talent.
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Abstract
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The article deals with the problem of forming the lexical competence of students of higher education in ped-
agogical institutions of higher education at the German language lessons. The effectiveness of methods of teaching
lexical units is substantiated, possible ways of assimilating new lexical material by future teachers of the German
language with its active usage in speech activity are presented.

AHoTanisa

CrarTst mprcBsideHa npoOseMi GpopMyBaHHS JIEKCHYHOI KOMIIETEHTHOCTI 3/100yBadiB BHIIOI OCBITH Iejia-
TOTIYHUX 3aKJIaJ(iB BUIIOT OCBITH Ha 3aHATTAX 13 HIMEIbKOT MOBU. OOIpyHTOBaHO €()eKTUBHICTh METO/IIB HABYAHHS
JIEKCUYHUX OJJMHUIIb, IPE/ICTABICHO MOJKIIUBI IUIIXH 3aCBOEHHS MaOyTHIMH YUUTEIIMHU HIMEI[bKOT MOBH HOBOTO
JIEKCUYHOTO MaTepiajly 3 HOro akTHBHUM BUKOPHUCTAHHSIM Y MOBJICHHEBIH JIsITBHOCTI.

Keywords: lexical competence, future teachers of the German language, lexical units, education applicant,
motivation, foreign language educational trajectory, institution of higher education.

Kiro4oBi cj10Ba: JeKcHYHa KOMIIETCHTHICTD, MalOyTHI yYUTE HIMEIIFKOT MOBH, JIEKCHYHI OIWHUII, 370-
OyBadi OCBITH, MOTHBAIIis, iIHIIOMOBHA OCBITHS TPAEKTOPIs, 3aKJa ]l BUIIOI OCBITH.

[MpoGnema (GopMyBaHHS JIEKCUYHOI KOMIIETEHT-
HOCTI 3/100yBauiB BUIIOi OCBITH HE € HOBOIO y METO-
JMYHHX CTyHisX YKpaiHu Ta 3apyOixoks. Ha namn mo-
I, neil HampsM moTpedye MOCHIeHOI yBarm Hay-
KOBIIIB Ha Cy4YacHOMY eTari po30yJOBH CHUCTEMH
OCBITH YKpaiHH, OCKIJIbKM Ba)IJIMBHM € INEPEOCMHC-
JEeHHA MAXOoniB 10 i GopMyBaHHSA 3 ypaxyBaHHSIM
PIiBHS BOJIOIHHS iHO3EMHOIO MOBOIO Ha Pi3HHX eTamax
HaByaHHS. [IpeMeTOM HaIIOro AOCIIHKEHHS € TOIIYK
e(eKTHBHHUX CTpATeTiii HaBYaHHS JICKCUKH 3100yBaviB
BHUIIOi OCBITH, SIKI PO3MOYMHAIOTH BHBYEHHS JAPYroi
iHO3eMHOT MOBH (HIMEIbKOT), OCKIJIbKH € YMOXIIH-
BUTbH 3/IICHEHHS BinOOpy Ai€BUX MeToaiB s dop-
MyBaHHS IHIMBIIyaJbHUX IHIIOMOBHHX OCBITHIX
TPAEKTOPiN MEAArOTIYHUMU 3aKJIaJaMU BHIOi OCBITH
VYkpainu.

Merta cTatTi — OOTpyHTYBaTH €(hEKTUBHICTH Me-
TOJIB HAaBYAHHS JIEKCUYHOTO Marepially 3700yBauiB
BUIIOT OCBITH HAa MPAKTUYHUX 3aHATTIX i3 HIMEIBKOT
MOBH, SIKi PO3IIOYNHAIOTH ii BUBUCHHSI.

@dopMmyBaHHS JEKCHYHOI KOMIIETEHTHOCTI € Of-
HUM i3 KIIOUOBHMX CIIOCOOIB ONaHyBaHHS 1HO3€MHOL
MOBH: Yy IIPOIIEC] CIyXaHHs 00’ €MHUH CIOBHUKOBHH 3a-
mac JoIoMarae OTpUMYBaTH iH(POPMaIilo, B YCHOMY
MOBJICHHI Ja€ MOXJIMBICTh UITKO BHCIIOBIIIOBATH
BJIACHI JYMKH, a ITiJl 4aC YUTAaHHS J[0TIOMarae 3700yBa-
YaM JIETKO PO3YMITH TEKCT. 3aCTOCYBaHHS e()eKTUBHIX
METOJIIB HAaBYaHHS JIEKCHKH CYTTEBOIO MIpOIO IO-

JIETIIy€e MpoIlec ONaHyBaHHS iHO3eMHOI MOBH. J[lo-
ciigauku A. Herrel ta B. Henrikson [2, 3] nponony-
I0Th HACTYIIHI: PO3YMIiHHS 3 OMOPOIO HA KOHTEKCT, BUB-
YCHHS CITIJIBHOKOPCHEBUX CIIiB, BEJCHHS CJIOBHHKA,
KOHTEKCTyali3alisi, MapKyBaHHs, [epcoHaji3allis,
acoriailisi, KaTeropus3allisi CJIiB, CEMaHTUYHE BigoOpa-
»keHHs Tommo. [1if yac HaBYaHHS JIEKCUKH BUKJIATa4eBi
HEOOXiTHO BPaxOBYBaTH IHIWBIAyalbHI OCOOIMBOCTI
TpyIIH Ta PiBEHb BOJOAIHHS iHO3eMHOIO MOBOI0. Ha 1mo-
YaTKOBOMY €Talli JISTTIIE OBOJOMITH HIMEIIBKOIO MOBOIO
3a JOMOMOTOK JIEKCHYHHX Irop, HAaTOMICTh WiIBH-
HICHHS PiBHS 3HAHb 3yMOBJIIOE AaKTHBI3aIliI0 a0CTPaKT-
HOT'O MHCJICHHSI.

I3 Meroro peanmizauii mocraBieHOT MeTH J0-
CJTIJDKEHHS BUKJIa1ad — oro aBTop — Ta 16 3m00yBaviB
BHIIIOI OCBITH OCBITHBO-TIpo(eciitHoi mporpamu «Ce-
pemas ocBita (MoBa 1 miteparypa (aHIJiiicbka,
HIMEIIbKA))» B paMKaxX pealtizallii MpaKTUIHOI CKIIa0-
BOI 000B’A3KOBOI OCBITHHOI KOMIIOHEHTH «MeTomauKa
HABYaHHS JAPYroi iHO3eMHOI MOBH (HIMEIIBKOi)» MPO-
BEIH CKCIEPUMEHT, SKHU BKIIOYAB TCOPCTHYHY Ta
NPaKTHYHY YaCTHHK. MOro pe3yIbTaté Mu cripoGyeMo
BUCBITJIIMTH y Halllii CTATTI.

Pearizariiss TeopeTH4HO1 CKIIAJ0BOI BimOyBanacs
Ha JICKIIHHUX Ta MPAKTUYHHX 3aHATTSIX OCBITHHOTO
KOMIOHEHTY «MeTonuka HaBUYaHHA JPYyroi iHO3eMHOT
MOBH (HIMEIBKOI)», fKa € JAUCIHUIUIIHOI0 000B’S3KO-
BOTO IIMKIY OCBiTHROI mporpamu «CepemHs OcCBiTa
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(Mosa i nmitepatypa (aHrmiiicbka, HiMelbKa))», a 11 BUB-
YEHHS — BJIACHUM BOJICBUSIBIICHHSM, 3yMOBJICHUM BH-
6opom wiei ocBiTHRO-TIpodeciiinoi mporpamu. [Ipak-
THYHA CKJIaJ0Ba JOCIIJXKEHHA Iependadaia ONUTY-
BaHHA 3700yBa4iB  BHINOI  OCBITH, a TaKOX
CIOCTepE)KEHHS I aHKeTyBaHHS HUMH YYHIB IIiJl 9ac
MPOXOKEHHS BUPOOHWYOI TEHAarorigHoi MpaKTHKH.
Js 3abe3nedeHHss 00’ €KTUBHOCTI MalOyTHI BUMTENI

AQHOHIMHICTB 1 ITpO Te, 110 TXHI KOMEHTapi KOJHUM YH-
HOM HE BIUIMHYTb Ha CTaBJICHHS BHKJIaJ[a4a 10 HUX.

OnutyBaHHs 37100yBaviB BUIIOI OCBITH pO3MOYa-
nocs i3 nutaHHs: «Hu qoctaTHho Bam mpakTHuHUX 3a-
HATH /IS TIOKPAIIEHHs PiBHS BOJIOAIHHS APYroi iHO-
3eMHO{ MOBH (HiMerbKoi)?» Sk BunmHO i3 puc. 1, 69%
3100yBayiB BHUIOi OCBITH BHCJIOBIJIHCS TO3WTHBHO.
[Tpotunexny TouKy 30py MaroTh 31%.

HIMEIbKOi MOBH OyJM TIOBIIOMJIGHI Mpo HOro
Uu AOCTATHBO Bam NPAKTUYHHUX 3AHATH JJIS NOKPAINCHHSA piBHﬂ
BOJIOAIHHSA HiMelbKOI MOBH?
31%
BTak ®Hi

69%

Puc. 1. Bisyanizayis 6ionogioeii na nepuie 00CTiOHUYbKe 3aNUMAHHS

HacrymHe mociiiHULIBKE 3aITUTaHHS CTOCYBaJIOCs
BUSIBJICHHSI IHTEpECY 10 BUKJIaJaHHs MalOyTHIMH BUH-
TEJSAMU APYTOi 1HO36MHOT MOBH. BiNBIINICTH pecroH-
JICHTIB BUCJIOBHJIUCS MMO3UTHBHO, a came 56% (Puc. 2).

44%

Yu xotiniu 6 Bu noB's13aTn cBo10 Maii0yTHIO pogeciio 3
BUKJIAJJAHHSAM JAPYroi iHo3eMHOi MoBH ?

Be3cymHIBHO, came iHTepec aoromMarae 3100yBayeBi
BHUILOI OCBITM TPOSBISITH IHILIATUBY B OCBITHHOMY
MpoIeci.

B Tak

56% “ Hi

Puc. 2. Bisyanizayis 6ionogioeii Ha opyze 00CLiOHUYbKe 3aNUMAaHHs.

STk BHIHO 3 puC. 3, OUIbIIE MOJIOBHHU OMUTAHUX
(62,5%) MalTh METY — BOJIOJITH HIMELHKOIO MOBOIO
Ha HajexHoMmy piBHi. Konu 3100yBadi BMOTHBOBaHI,
BOHU MPOSIBISITUMYTh IHTEPEC Ta MO3UTHBHE CTaB-
JICHHS [0 HaBYaHHs. YYaCHHKH, SKi HE MAlOTh MOTH-
Ballii 10 BUBUEHHS IHO3EMHOT MOBH, Ha BCi TUTAHHS aH-

keTH BignoBiganu Heoxoue (18,7%). Jnsa aBox yuac-
HukiB (12,5%) 0axaHHS BOJIOMITH HIMEI[BKOK MOBOIO
MiKpiJIeHe OaXKaHHSM BIIBIZATH HIMEILKOMOBHI
kpainn. OquH y4yacHUK 3a3HauuB (6,3%): «Himenpka
MOBa JIO3BOJHMTh MEHI CTaTd KOHKYPEHTOCHPO-
MOKHUM.
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6,3%

12,5%

18,7%

3 aiko10 MeTo10 Bu BUBYa€Te HiMebKY MOBY?

¥ BOJIOAITH HIMEI[BKOIO MOBOIO
Ha HaJIeKHOMY PiBHi

¥ He BMOTHBOBAHI J0 BUBUCHHA

1HO3eMHOI MOBH
M BiBiaTA HIMELIBKOMOBHI
KpaiHu

62,5%

KOHKprHTHOCHpOMO)KHiCTB

Puc. 3. Bisyanizayis 6ionogioeii Ha mpeme 00CHiOHUYbKe 3aNUMAHHSL

3BEpHEMOCS IO ONKCY PE3yJIbTaTiB aHKETyBaHHS
YUHIB, NIPOBEJICHE Ha HaIlle MpPOXaHHS 3700yBayaMu
BUILIO1 OCBITH T1i]] 4ac POXOKEHHs BAPOOHMYOT 1e/1a-
TOTIYHOI TPAKTHKH y 3aKalaxX 3arajbHoOi cepemHbOi
ocBitu. BapTo 3a3HaunTH, M0 MWKOILIPi Oyim morepe-

JUKEHI 3a3iajieriip mpo ioro aHoHiMHICTh. s pe-
atizanii nporo eramy JOoCiiKeHHs 24 HOro y4yacHUKH
Oyu po3noaiieHi Ha 2 miarpymnu, o 12 oci6 y KoxHi#.

YyacHukam 000X rpyn OyJo 3alporoHOBaHO 3a-
TIOBHUTH aHKETH /ISl BU3HAUEHHS PiBHA IXHBOTO iHTE-
pecy 1o BHBYCHHS HiMEIbKOi MOBH (Tabm. 1).

Taommms 1
MoTuBalis Y4HiB 10 BUBUEHHS HiMelIbKOI MOBH
. . . Kinekichi
3anuraHHs Bignosiai %
MTOKa3HUKU
o Jlyxe mikasi 11 46
. . . . o IlikaBi 6 25
1. Yu miikasi T001 ypOKH 3 HIMEIIbKOT MOBH? 1 L.
e He nyxe mikasi 5 21
e Hynni 2 8
e [IpamroBatu 3 IHIIIOMOBHHMMM TEKCTAMHU 4 16
. e BukoHyBaTH rpaMaTH4Hi BIPaBU 6 25
2. II1o T0o6i mogobaeThCst pOOUTH HA yPOKaX v P P
. .. e BuuTH HOBY JIEKCHUKY 4 16
3 HIMEILKOT MOBH? .
e 3aiimaTHcs B rpynax 8 33
o BupnTH TEKCTH Ta Iialoru 2 10
. o Tak 15 63
3. Yu sterko T001 01aTH MOBHUI Oap’ep? .
i p €p e Hi 9 37
4. Yu npuHOCUTH TOO1 KOpPUCTh BUBUEHHS | ® Tak 20 83
HiMeNbKOI MOBU? e Hi 4 17
[IpoanamizyBaBm  pe3yjibTaTH aHKETYBAaHHS, MOTHBAIi] O BUBUCHHS MOBH, BOHH HAIIOJETJINBI, CTa-

BapTO 3a3HAYMTH, IO TIEBHA YaCTHHA PECIIOHCHTIB
BUSIBIISIIOTh HHM3bKHH pIBEHb IHTEPECY /0 BHBYEHHS
HiMelbKoi MOBH (29%) Ta BBa)KatOTh NPOLIEC BUBYCHHS
HOBHX CIIiB HellikaBuM. Jlesika YacTHHA y4YHIB MarOTh
CTpax CIUIKYBaHHS HIMEIBKOIO MOBOIO 4epe3 Opak
ciioBHUKOBOTO 3amacy (37%). Ilpore nepeBaxkHa Oiib-
micth 3100yBadiB ocBiTH (71%) i3 BHCOKMM piBHEM

PaHHO HABYAIOTHCS Ta JEMOHCTPYIOTh BUCOKI PE3yJib-
TaTH Ha 3aHATTSIX.

He menn BaxuBuM OyJi0 BU3HAYEHHS KOJIa Me-
TOJIB, SIKI OMMOMAraloTh Y4YHSIM B ONMAHyBaHHI HOBOI
JIEKCHUKH JIO OYATKY EKCIIEPUMEHTY Ta sIKi 3 HUX BOHU
BBa)KalOTh €()eKTUBHUMHU (Ta0II. 2).
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Tabmuws 2

Ilepenik MeTO1iB HABYAHHS JTEKCUKHU

SIki MeToaM HaBYaHHS
JIGKCUKM  HaWJacTilie
3aCTOCOBY€ BUUTEJb HA
ypokax i3 HiMeIbKoi
MOBH?

BuBueHHs CITiB y MpoIeci YNTAHHS Ta CIIyXaHHS.

BuBueHHS JIEKCHKH 32 IOTIOMOT0I0 YKJIaJAaHHS CIIUCKIB CIIIB.
BuBueHHS CITiB y KOHTEKCTI.

BuBueHHs CIIiB il Yac YUTAHHS KHHT.

BuBueHHS CTiB IUIAXOM 1X HaITMCAHHS.

BuBYEHHS IEKCHKH HIJISIXOM CJIOBHUKOBHX irOp.

BuBueHHS c1iB Kpi3b IPU3MY ITICEHb.

[epernsax ¢hinpMiB HIMEIIBKOIO MOBOIO.

HapuanHS nUIIXOM BUBYEHHS CHHOHIMIB Ta aHTOHIMIB.
HaBuaHHs 32 METOJIOM IpaMaTHYHOTO MEPEKIay.

SIki MeToau HaBYaHHS
JIEKCUKA TH BBa)Kacll
mikaBuMu?

HaBuaHHs Ha OCHOBI YMTaHHS Ta CIIyXaHHS.

BuBYCHHS JICKCUKH IIITSIXOM YKJIQJaHHS CITUCKIB CITiB.
BuBYCHHS CITiB HA OCHOBI KOHTEKCTY.

HapuaHHS 3a JOITOMOTOF0 YUTAHHS KHHUTH.

BuBYCHHS CITiB IIJISIXOM TPEHYBAHHS MPABOIUCY.
BuBYeHHS JIEKCUKH HA OCHOBI CIIOBHUKOBHX irop.
BuBdeHHS CJ1iB Ha OCHOBI MTICECHb.

e HapuanHs mix gac neperisany (iTbMiB HIMEIIBKOIO MOBOIO.
e HaByaHHS NUIIXOM BHBUCHHS CHHOHIMIB Ta aHTOHIMIB.

e HaBuyaHHS Ha OCHOBiI METOly I'PAMATUYHOIO MEPEKIATY.

3a pe3yiabpTaTaMy aHKETYBaHHs OLIBLIICTH ydac-
HUKIB (75%) CTBEpIKYIOTb, 110 BOHH BHBYAIOTh JICK-
CHKY, YKJIaJal0uH CITUCKH CJIiB, BUBUAIOYH iX MPABOIIUC
Ta HUIIXOM MNpPOCIyXOByBaHHs. Jlumie ImicTh y4HIB
(25%) 3a3Hay4arOTh, 1110 BUBYAIOTH HOBI CJIOBA, JIMBIIS-
yuch (iABMU Ta YUTAOYM KHUTM Yy BUIBHUHA dac.
HaiinikaBimmumMu MeToaMy HABYAHHSI JISKCUKH IS TIe-
peBakHOI OinpmocTi omutaHux (83%) € BUBUCHHS JICK-
CHKHM 3a CIOBHHKOBHMH KapTKaMH Ta Il 4ac IIe-
permsiny dimpmiB. AHKeTa Oynia po3poOieHa 3 METOIO
BHOOPY e(heKTHBHUX METOJIIB HaBUYaHHS JIEKCUKH 3710-
OyBauiB OCBITH, SIKi BHKOPHCTOBYBAIIUCS IIiJ| Yac 3a-

HATH y (poKyc-Tpymi.

HacTynmHuM KpOKOM IOCTiKCHHsS OyJI0 BUKO-
HAHHS TECTOBHX 3aBJaHb JJIsI BU3HAYCHHS PIBHSA BO-
JIOZIHHS HIMEIbKOIO MOBOM. TecToBi 3aBmaHHs Oyin
PO3pOOJICHI Mmicist ABOX THXKHIB HABUAHHS JICKCUKU Ha
0a3i TpaauIIHHUX METOAIB JJIsI BU3HAYCHHS PIiBHA
iXHBOI e(EeKTHBHOCTI B OCBITHhOMY Iporieci. [lorme-
pelHE TECTYBaHHS BKJIIOYATO 3aBJaHHS HAa BCTAHOB-
JICHHS BIAIMOBITHOCTI, 3alIOBHEHHS IPOITYCKiB, 3aIH-
TaHHA 13 MHOXKHHHHUM BapiaHTOM BiJIIIOBifi, 3aITUTAHHS
Ha BU3HAYCHHS PaBUJIBHOCTI Ta mepeadadano podoory
31 crnoBHHKOM. Jlyisi mepeBipKd BUKOPHCTOBYBAJHUCS
pO3/1aTKOBI MaTepianu, sSKi IpeACTaBICHI B TaOHIIi
(tabun. 3). Bci yuacHUKM BHKOHYBAJIU 3aBIaHHS CaMmo-
CTIHHO.

Tabmurs 3
IlepeBipka 3HaHb CIIiB
C11080 He nan’stato HO}“aHO Iepexnan/ BI/IKOpI/ICTaIL'IH}I
I1aM sTaro IIOSICHCHHS Y p€UYCHH1
3abpynHeHHs
CMmiTTS
Haskonuiuse cepenoBuiie

AXTHBHY y4acThb B €KCIIEPHMEHTI B3sUIH 31100Y-
Bavi 0CcBiTH (POKYCHOT Ta KOHTPOIBHOI rpy1. CrovYaTky
pe3ysibTaTH BHUKOHAHHS 3aBJaHb OyJIM 1AEHTHYHI.
HacrynHa yactuna 6asyBanacs Ha IpakTU4HINA poOOTI
y Kiaci. BoHa BKIItOYana nmpoBesieHHS 3aHATh Ha OJHY
i Ty camy TeMy, HiJl 4ac sIKMX 3aCTOCOBYBAJIHChH pi3Hi
METOJIY HaBYaHHS JIEKCHKH, 3 MOJAIBIINM TECTyBaH-
HSIM Ta OLIIHIOBAaHHSM PE3yJIbTaTiB B KOXKHIiH 3 HUX. Jlo-
clHimHUIbKa po0oTa po3movayacs 3 KOHTPOJBHOI
TPYIH, 3aCTOCOBYBAJIMCS TaKi METOJIM HABYAHHS JICK-
CHKH, $IK: BHMBYCHHS CIIiB, HAaBYaHHS YHTaHHSI U
ayJiIoBaHHs, HAaBYaHHS 3a CIIOBHUKOBUMH KapTKaMH,
BUBUCHHS JIEKCUKH IIUIIXOM YKJIaIaHHSI CITUCKIB CIIiB.

[Tix gac ekcriepuMeHTy 3 (POKYC-TPYIIOI0 BUKOPH-
CTOBYBAJTUCSI METOIM BUBYCHHS JIEKCUKH Ha OCHOBI
MoJiTy ciiB Ha 3 rpynu: gopma, BXKHBAaHHS Ta 3Ha-
yeHHs. [licis 3akiHYeHHS JOCITIHKEHHS OYyJO mpoBe-
JICHO TECTYBaHH:, K€ MaJIo HA METi IIepeBipUTH eek-
TUBHICTh 3aCTOCYBAaHHS O3HA4YeHUX MeTomiB. Ilicms
MIPOBEACHHS JOCIiIKEHHS TeCT OyB €KBiBaJICHTHUM
TOMy, 10 OyB 3alpOIOHOBAHHM MEpea IOYaTKOM
eKCIIEPUMEHTY. BiH BK/IFOUaB 3aBIaHHs Ha 3alI0BHEHHS
MPOMYCKiB, 3alHWTaHHS i3 MHOXXHHHHM BapiaHTOM
BIMOBIIi Ta BU3HAUEHHS NIPABUILHOCTI TBEPIKEHb.
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Bu BBa:kae€Te, 110 3aNPONOHOBAHI CJIOBA €:

Jlerkumu

29%

CKJIAHOCTI
33%

Hyxe cknagHumMu
19%

CxiragauMu

19%

Puc. 4. Bizyanizayis pe3yriomamie ankemyeanms

Sk BumHO 13 puc. 4, muime cemepo y4HiB (29%)
BBKAIOTH 3allPOIIOHOBAHI cJIoBa Jerkumu. Lls Hee-
JIMKA YacTHHA PECIOHICHTIB Ma€ Kpaluil piBeHb BO-
JIOAIHHS MOBOIO, HiXk pemrta. KinbKiCTh ONMUTaHUX, SIKI
BBA)KAIOTh 3alpPONOHOBAaHI CJIOBAa IOMIPHOi CKIa-
HOCTI, CTaHOBHUTH 8 0ci0 (33%). Bonu maroTh mocrar-
HbO LIMPOKHUH CIOBHHUKOBMM 3amac. IIporsarom ekcre-
PHMEHTY TPOBOJIUBCS MOHITOPUHI PiBHS 3HaHb CIB 1
rOTOBHOCTI iX BuBYaTH. Came CIIOBHUKOBHII 3amac Ta
AKTHBHE HOr0 BUKOPHCTAHHS B yCHOMY Ta MMHCEMHOMY
MOBIICHHI JIO0IIOMarae 0O0’€KTHBHO OIIHUTH pPiBCHb
3HaHB 3400yBadiB OCBITH.

3aBepIuagbHUM €TaloM €KCIIEPUMEHTAIBLHOTO J0-
CIiPKeHHS OYB pO3paxyHOK Ta aHai3 310paHuX TaHUX,
Ha OCHOBI SKHX OyJo 3poOJICHO BHWICHOBKH Ta IIe-
pEBipeHO, UM BCi MOCTABJEHI LI OyJiM peani3oBaHi.
Pe3ynbTaTi MOBTOPHOTO AaHKETYBaHHS MPOJEMOH-
CTpYBaJIM TIO3UTHBHI 3pywmieHHs Yy (GoOKyc-rpyIi
(+32,5%) Ta He3HauHi y KOHTpOJbHIH (+12%). Ha oc-
HOBI OTPUMaHMX JaHMX MOXKHA 3pOOMTH BUCHOBOK, 1110
BUKOPHCTaHHS €()EKTHBHHUX METONIB HABYAHHS JICK-
CHKH Ma€ MMO3UTHBHHI BIUTHB Ha MPOLIEC ONAaHYBaHHSI
HIMETIbKOi MOBH, aJ[kKe TIOTpeda Y MIOTIOBHEHHI CIIOBHU-
KOBOI'O 3alacy € ICTOTHOK, OCKUIBKH i€ MPUPOIHE
SIBUIIE NIPOTATOM BCHOTO XKHUTTH, 11 MOCTIHHHI nporec
3YCTpivi 3 HOBIMH CIIOBAMHU.

[Ticnst neranbHOrO BUBYEHHS JOCIHIAHUIBKHX 3a-
NUTaHb OyJIO BHSBJICHO, IO METOAM HaBYaHHS, SIKI
HaJarTh Jume AediHiTHBHY 1H()OPMALII0 ITPO KOXKHE
CJIOBO, SIK€ MOTPIOHO BHBYMTH, 200 sIKi nependavyarTh
OaraTopazoBe TOBTOpeHHS iH(opmarii, o0 BHUB-
YaeThCsl, HE MalOTh CYTTEBOTO BILIMBY Ha NOINOBHEHHS
CJIOBHUKOBOTO 3aracy. BUBUCHHS JIEKCUKH CKIIAIHIIIIE,
HDK TpoCTe 3amaM’siTOByBaHHS ciiB. Pozminsemo

naymky pocrigaukis K. Flanagan i S. Greenwood o0
JOTPUMaHHA BHUKJIAJAa4aMH YOTHPHOX (PakTOpiB mpH
BHOOpI METOHIB HaBYAHHS JICKCHKH: |) YJacHUKH
OCBITHBOTO TIPOIIECY, SKUX BOHH HABYAIOTh; 2) Xapak-
Tep CIiB, SKMX BOHU HABYAIOTH; 3) Wil Y HABYAHHI [IUX
cIiB; 4) MeTOAM JJIsl BUBYCHHS CITiB [1].

BaxuimBo mam’staTH NMpo 3arajJbHUH HPUHIMIIL,
SIKM{ TOJIETIIY€ 3aCBOEHHS HOBOI JISKCHUKH: 37100yBayi
OCBITH TOBHMHHI MaTH MOJIMBICTh BHUBYATH HOBI
CIIOBa, BHKOPHCTOBYIOUM pi3HOMAHITHI METOAU Ta
(hopMU HaBUAHHS, SKi aKTHBHO 3aJy4aTh iX IO OCBITHB-
oro npouecy. CrioaiBaeMocs, 110 BUKOPUCTAHHS BHIIIE-
3a3HAaUYCHUX METOJIB JOMOMOXeE 3100yBadaM OCBITH
CTaTH BepOOdiIaMH — «ITIOABMH, SKi JTFOOISITH BUBYATH
CJIOBa Ta CTAIOTh EHTYy3lacTaMM MOBH, JIOOHUTEISIMH
CIiB, YMTAYaMH, SIKI 3HAIOTH cjoBay [4]. Hami mo-
CIII/DKEHHS B IMii cdepi Bce IIe TPUBAIOTH 1 B MOBHIH
Mipi HiITBEPUKYIOTh 3aIPONIOHOBAHY TiIOTE3Y.
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Abstract

This article provides an overview of the history of the question of the unfinished novel «The Mystery of
Edwin Drood» by Charles Dickens, the critical reviews of the novel, and attempts to complete it.

AHHOTALUA

B nanHOI cTatbe maéTcst 0030p UCTOPHHU BOIIPOCca He3aKOHYEHHOCTH poMaHa «Taitna DnBuHa [pynay kimac-
CHIKa aHTJIMHCKON uTepaTypsl Yapib3a JlnkkeHca, KpUTHYECKUX OT3BIBOB O POMaHE M MOTIBITOK €T0 3aBEPIICHUS.

Keywords: Charles Dickens, The Mystery of Edwin Drood, novel, classic, literature, completion, criticism,

analysis, research

KuoueBblie cioBa: Yapnes Jlukkenc, Talina DnBuHa JIpyna, poMaH, Kiaccuka, JIMTEpaTypa, 3aBepIleHue,

KpUTHKA, aHAJIN3, UCCIICTOBAHUEC

Yapnb3 JIMKKEHC NPUHAMJIEKUT K TEM BEIUKUM
nycaTesisiM, MHpPOBasl CllaBa KOTOPBIX YTBEpPAWIACH
HENOCPEACTBEHHO C MOSBIEHUEM UX MEPBBIX MPOU3BE-
nenuil. He Tonbko B camoit AHriuu, HO U B ['epmanuy,
®panuuu, Poccun Bckope mociie BbIX0/Aa B CBET IEp-
BEIX KHHT bo3a (riceBmoHnM Momomoro JInkkeHca) 3a-
ropopmwi 00 aBTope «IIMKBHKCKOTO KiyOa», «Omm-
Bepa Teucta» u «Hukomaca Huxms6m». B Poccum
KHATH JIWKKkeHca OBUIM OIEHEHBI IO JOCTOMHCTBY
o4eHb paHo u B Hadase 40-x romoB XIX Beka cucrema-
TUYECKM M MHOTOKPATHO MeyaTaluCh HAa CTpPaHUIAX
JUTEPATYPHBIX KYPHAIOB U BBIXOJWIN OTACITHHBIMU
n3nanusmMu. HTEpec K KaKIoMy Ipou3BeeHUIo JJuk-
KEeHCa JIaBHO M IMPOYHO YTBEPAWICS B JIMTEPATypHOU
KPUTHUKE Pa3HBIX CTPAH U KAXKI0€ U3 HUX OKPYKEHO Lie-
JIOM CUCTEMOM TPaKTOBOK, KOMMEHTapUEB U KpUTUYE-
ckux mpourteHuil. Ho oHO W3 HEUX 3aHMMaeT 0coOCH-
HOE MECTO B 3TOM JIUTEPATYPHO-KPUTHUECKOM PsIy U
BEI3BIBAET 0cO00T0 poJia MHTEpec. D10 - poMaH «TaifHa
Onsuna Jpyna» (1870).

Yapnb3 JIlukkeHC OTKpPBLUI CBOUM TBOPYECTBOM HO-
BBIIl 3Tall B UCTOPUM aHIUIMHCKOro peanmusma. Ero

TBOPUYECKUN METOJ[ COSAUHHI B cebe MpealecTByIo-
ome moctkeHus peammsma XV Bexka m xymoxe-
CTBEHHBIH OIBIT POMaHTUYECKOW NMO3TUKU. OH yTBEp-
JIUJI CBOUM TBOPUYECTBOM >KaHpP COLIMAIbHO-TICUXOJIOTU-
YEeCKOro poMaHa - pOMaHa O Tepoe W oOmmecTBe, Tne
CTaBHJIMCH OCTPHIE COIMABHBIC MMPOOIEMBI U B TO Ke
BpEeMsI CO3/IaBAINCH SIPKHUE, 3aIIOMHHAIOIINECS 00pa3bl.
IIucarens co3pan JJUKKEHCHAaHY - HEIOBTOPUMBIN Xy-
JIO’)KECTBEHHBIH MHUP, OTMEYESHHBIH OCOOBIM MOITHYE-
CKHUM €JJMHCTBOM, OPUTHHAJILHOCTHIO €0 TBOPUYECKOTO
ctiusd. OH U3BECTEH KaK CO37aTellb «POKIECTBEHCKOM
MHCCHUW» - 0COOOH YTOMMYECKOW WIIEeH, CBSI3aHHOW C
o0pa3om aHrmickoro PoxkecTBa kak mpa3IHAKA BCe-
o0IIero equHEeHUsT ¥ TapMOHUH B o01mecTBe. Ha aTom
TBOpUYECKHE OTKPBITHS [JJuKKeHCa He 3aBepIIaoTCs: OH
SIBJISIETCSL OJTHAM M3 IIEPBbIX MUcaTeNleld B MUPOBOM JIH-
TepaType, B3SBIIMXCS 32 pa3pabOTKy HOBOTO ICTEK-
THUBHOTO aHpa. Bxuax B a1y obnacte Yapabza duk-
KeHca 3HauuTeNeH U HecoMHeHeH. Ero nocneanuii po-
MaH «TaitHa OpsuHa [lpyna» B JHTEpaTypHOM
00IIECTBEHHOM MHEHHH U KPUTHUKE TPAIUITMOHHO CUH-
TaeTCs IeTEKTUBHBIM.
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«HeoKkoH4YeHHBIN NETEKTUBHBIM pOMaH — 3TO HE
MPOCTO HEOKOHYEHHBIN poMaH, - 3aMevaeT aBTop Of-
HOM M3 caMbIX COJIep>KaTeIbHBIX KHUT O TBOPUECTBE
Hukkenca T.U. CunbMan. - CI0XeT 371eCh HE TOJIBKO He
MOJIy4aeT CBOETO JIOTHUECKOTO 3aBEPILIECHUS, HO JIUILEH
CEpIIIEBHUHEBI, CYIIECTBA - pa3raiku. B To e Bpems
«Tattna DuBuHa [Ipynay» - 0IHO U3 CaMBIX 3aMeYaTeIlb-
HBIX TIpom3BeIeHuH JIiKkeH ca 10 TiTyOnHEe IICHXO0JIOTU-
YECKOT0 aHanu3a». [[efiCTBUTENbHO, IOCIEIHUN POMaH
JlukkeHca OTpa)kaeT XapaKTEepHBIA [UIsl HHUCATENsl B
KOHIIE €T0 TBOPYECKOTO IyTH HHTEPEC K TIIyOHHAM Ue-
JIOBEUECKON TCUXUKH, MOPOI0 Jake OOJE3HEHHBIM U
HEOOBIYHBIM ¢ MpOosiBIeHUusIM. Ho TOT orpomHbIil UH-
Tepec, KOTOPBIM MPOSIBISIIOT YUTATENH, U KPUTHKA K
3TOMY POMaHy OOBACHSIETCS, KOHCUHO, TIEPBBIM 00CTO-
SITETILCTBOM - UyA€CHOM, UCTUHHO TUKKEHCOBCKOM, Je-
TEKTUBHOM 3arajkoi, BOJICIO CYABOBI OCTaBIICHCS
HepasranaHHoil. U Ta, u npyras ocoOeHHOCTH poMaHa
B3aMMHO YCIJIMBAIOT ApYT Apyra. MHTepec JIukKkeHca K
HEOOBIKHOBEHHOMY ¥ OOJIC3HEHHOMY JOCTHT B 3TOM
poMaHe 0co0oi OCTpOTHL. JleTeKTHBHas 3arajgka Io-
CTaBJICHA, HO HE pa3rajaHa. «TaitHa OnBuHa pyna» B
Gonpliei Mepe, YeM KakoH-IHO0 APYrod JUKKEHCOB-
CKHUI pOMaH, 0TBEYaeT BCEM TPEOOBAHUSM yBIICKATCIIb-
HOT'O YTEHHS.

Hcropus cozmanusi poMaHa OTHOCUTCS K TIOCTIE-
HHM TOJaM JKM3HH M IHCATEIbCKOH JeATeNbHOCTU
JuxkeHnca. IlepBele HAOPOCKM ero ObUTH CAETAaHBI B
utone 1869 rona. [lepBoHavanbHbIN 3aMbICEN CBOAMICS
K JIF000BHOI HHTpPHUTE HA (POHE TPAIUIIOHHOH OOPHOBI
3a HacleAcTBO. PoMaH OBLT 3ayMaH Kak pacckas o Iy-
meBHOM KoH(pmukTe Po3sr banm (byron) m DpBuna
Jpyna, OBYX MOJONBIX JIOACH, NpeaHa3HAYCHHBIX
JPYT JUTS IPYTa «II0 3aBEIIAHIIO» X POAUTEINEH, HO HEe
JIEOOSIIIMX IPYT Apyra U u30paBIIMX Pa3IndHbIC MyTH
B sku3HU. Ho Bckope, yxe B aBrycre 1869 rona, mian
KHHUTH OclokHWICs. [lepBoHavampHBINA 3aMbIcen 000-
raTUJICS MHOXKECTBOM JOIOJHHUTEILHBIX MOTHBOB, KO-
TOpbIE B KOHIIE KOHIIOB M3 BTOPOCTENEHHBIX CTaJH
TJIaBHBIMH.  Pa3BuTHe  KpUMUHANIBHBIX  MOTHBOB
yBIIEKIIO TiHcatens. Mmes pomaHa - yOWicTBO Isimei
CBOETO TUIEMSHHUKA, YOWNCTBA, MPUYHHBI KOTOPOTO
JIOJDKHBI OCTAaBaThCS HESICHBIMH, - Kazajach JIUKKeHCY
3aMaH4YMBOM - KaK CBOCH CEHCAI[MOHHOCTELIO, TaK U BO3-
MOJKHOCTBIO Pa3BUTHUS OOTaTO¥ COOBITHAMH U 3aITyTaH-
HOUM MHTPUTH. DTO U OIIPEASITIIO 0COOYIO CTHINCTHYC-
CKYIO CTUXHIO POMaHa.

Bech pomaH MPOHMKHYT OIIYIIEHUEM HEM30EK-
HOCTH mpecTyreHus. [IpemqdayBcTBus, NpeacKa3aHus,
COOTBETCTBUE KAPTHH U COCTOSHHUH MPHUPOJIBI - Mpad-
HbIE TIEPESKUBAHUS T€POEB, HEOOBIKHOBEHHBIE CUTYya-
LMY, BBI3BIBAIONINE B IIAMITH CIOKETHI TOTHYECKOTO
pOMaHa «y’KacoB WM TailH» U CTPAHHIBI MPEIBITYIIIX
pomaHoB camoro JIMKKeHca, I/ie BCTpeyaloch HEMaso
«CTPAIITHBIX» MOTHBOB M OOCTOSTEIBCTB, - BCE 3/1€Ch
HaJIMLO M BCE BMECTE C TEM KaK-TO [O-HOBOMY CIO-
JKETHO W CTHIUCTHYCCKH OpraHm3oBaHo. OOpasHas
CTUXHS pOMaHa HEOOBIYHA W BIEYATISIONA: B HEM
OIIyIIAaeTCsl 3pesioe MacTepcTBO JIMkkeHca, B3sIBIIE-
TOCsI 32 HOBYIO /I ce0s1 Xy10’)KeCTBEHHYIO 3a/1ady - CO-
3/1aHNe JETEKTUBHOT'O POMaHa.

UYapnb3 JIUKKEHC CKOPOIOCTHXKHO CKOHUAJNCA Jie-
Bsatoro uioHst 1870 rona, B pasrap paboTsl Haj poma-
HOM. BocbMoro uroHs OH, HE OTpBIBAsACH, MPOCUAET
HaJl PYKOITUCBIO POMaHa, MIOCBATHB paboTe BECh JICHb,
CJIOBHO NpEAYYBCTBYsSI KPaTKOCTb OCTaBILEIroCs €My
cpoka paborel Haxm HUM. Poman «TaitHa DnBuHa
Hpyna» obopBaics Ha IBaaTh TpeThelt rinase. [Ipen-
I0JIaranoch, YTO POMAaH BBIAET B ABEHAALATH €KEMe-
csi4yHbIX BhITyckax. K MomeHTy cmeptu JlukkeHca
OBUTO OMYyONMKOBAHO TPH BHITYyCKA, €Ile TPH OBLIH
OCTaBJICHBI B PYKOITHCAX, MPUTOTOBJICHHBIX K ITyOn-
Kalluy, ¥ HalleyaTaHbl cpa3y Mocje CMEepPTH MHUcaTens.
Tyt poman u obopsaics. CBepx 3TOro, He yIajloch
HaWTU HU OJHOM CTPOYKU, HU OJHOU 3aMETKU - KpOME
KpaTKOro YepHOBOT'O HAOPOCKA O/THOM IJIaBbl, KOTOPYIO
JIMKKEeHC peIni He BKJII0YaTh B OKOHYATEIbHBINA TEKCT
poMaHa. ABTOp YHEC CBOIO TaliHy B MOTWIY, JIUIIb
HATIOJIOBUHY HAIIMCaB CBOE MPOU3BEICHHE.

Ha nporsokennn 6osee 4eM cTa MATHICCATH JIET,
MPOIIEAIUX CO BPEMEHH CO3/1aHHs POMaHa, KPUTUKHY,
JUTEPATypPOBEbI M YUTATEIHN OBIOTCS HaJl €T0 pasrai-
Kkoi. OHU CTPOST NPEATIOIOKEHHS U COCTABIISAIOT JIOTH-
YecKHe CUCTEMbI OTHOCUTENIBHO TOT0, KTO YOUI repost
pomana DasuHa Jpyna u OblI M OH ACUCTBUTEIHHO
yOUT, KTO TaKOW TaWHCTBEHHBIN MucTep Jluk J[3Tuepw,
BHE3aMHO MosiBUBIIMiics B Kioiictepreme, - ropoe,
IJIc pa3BOPAYMBAIOTCS COOBITHS poMaHa B OOJbINCH
cBoeil yactu. Yapnb3 JIUKKEHC CII0OBHO IIOJApUIl CBOUM
YUTATENSAM YHUKAJIBHBIA XyJI0)KECTBEHHBIH pedyc, KO-
TOPBIN pasrajabplBacT yxKe HE OJHO MMoKoJIeHue. [ ero
pasrajiku €CTECTBEHHO TpeOyeTcs U3YINUTh B MeIbyan-
mAX JETAIAX M MOAPOOHOCTSAX NOIIEAIIMH 10 Hac
TEKCT POMaHa, IPOCIEAUTh B HEM HCTHHHBIE H JIOKHBIE
«KIIIOYM» K pasrajke.

I'umores cymecTByeT MHOXKECTBO, YTO TOBOPUT O
HOIYJIIPHOCTH poMaHa. MIHTepec K poMaHy BBI3BaH H
TEM, YTO 3TO MOCIEeIHEE U K TOMY e He3aBepIIeHHOe
npousBeneHne J{UKKeHca, U TeM, YTO 3TO POMaH COOBI-
THIHBIN, (aOyibHBIA W NOCTATOYHO 3aIlyTaHHBIH, K
yeMy [lMKKEHC MMeeT MpsSMOe OTHOIICHHE, BBEAS B
TEKCT POMaHa MOTHUBBI, BEAyIIHe K pa3IUYHbIM IIOBO-
poTaM cioxera. OTUM M 00yCIIOBIEHO HEMAJIOE YUCIIO
CYIIECTBYIOIIMX T'urore3. PoMaH ciioBHO mOOykmaeT
yUTaTeNe! KAaTh, a TUTEPATOPOB - CO3AABATH IPOIOI-
XKEHUsI, TOZOOHO HEKOTOPHIM APYIMM KHHUraM TakKoro
pona - pomanam JIxeiin Octen, «/xen Diipy» Llap-
noTThl bponte, «AliBenro» BansTepa CkoTTa mim po-
MaHa Mapraper Mutdest «YHecEHHbIE BETPOM». DTO
KHHATH 0c000T0 poja, MPOJ0IDKAIOIINE KUTh B BOOOpa-
KEHWN YHUTaTeleil 0coObIM 00pa3oM - HECMOTps Ha
pasiuyme uX TBOpYECKOW cynpObl. M ecnm pomaHBI
Ocren, bponre, Cxorra 1 MuTues - 3aBeplIeHbl, U
YUTATENb JKIET OT IPOJOJKEHUID AadbHEHIIIEro pas-
BUTHS COOBITHH IOCTIE YK€ pacCKa3aHHOW aBTOPOM HC-
TOpHUH, TO NponokeHue «Taitusl DasunHa JIpyna» 3a-
TPYJIHEHO TeM, 4yTo B Oymarax JI[MKKeHca He OCTalloCh
HUKaKHX HAOPOCKOB U IIJIAHOB, MO3BOJISIOIIUX CYJIHUTh
0 TOM, KaK aBTOp HaMepeBalCs 3aBEPIINTH CBOIO HE
paccka3aHHYIO 70 KOHIIa UcTopuio. I1omeITKH ycTaHo-
BHTH 3TO U 3aBEPUINTH POMaH HOPOAWIH HEIYIO JTHUTe-
paTypy BOKPYT HETO, OKPY>KHB €r0 0COOBIM KPHTHKO-
JUTEPATyPHBIM OPEOJIOM.
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OpHako, poOMaH BBI3BIBAET U BIIOJIHE TPAAULIUOH-
HBIIl MHTEpPEC JUTEPAaTypOBEIOB - KaK MPOU3BEICHUE
Yapnb3a JIUMKKeHCa, IIyCTh U HE3aBEPIICHHOE, HO CO-
3[laHHOE UM B OIpEJENICHHbIN NMepuoa CBOEH auTepa-
TypHOH AEATENIbHOCTH, HEOThEMJIEMOI YacTH €ro Ju-
TEpaTypHOrO Hacnenus. B HCTOpuM AHTEpaTypsl
MPOYHO yTBEPAMIACH NEPUOIU3ALNA TBOpUeCcTBa [Iuk-
KEHCa, pasfelsiolmas €ro JHUTEPATypHYI JIesATellb-
HOCTb U IPOU3BEJIEHN Ha YeThIpe nepuona. [lepuonn-
3anus TBOpUecTBa JIMKKeHCa OCHOBaHA HAa TOM, YTO €ro
0O0IIECTBEHHBIE, TIOINTHIECKUE, STHIECKUE B3TIISAIbI U
BO33PEHUSI CTPEMUTENIBHO 3BOIIOIMOHUPOBATIM U Me-
HSUIUCh Ha MPOTSDKEHUM ero >ku3HU. COOTBETCTBEHHO
MEHSUICS ¥ €T0 B3TJISI Ha peaIbHOCTh U OTpaXKeHue e
B ero kHurax. «TaiiHa DnaBuHa Jlpyna» OTHOCHTCS K
4eTBEPTOMY IEPHOAY TBOpUECTBA MUCATENS, KOTJa Xy-
JIO’KECTBEHHAsl OPUCHTAIUSI €r0 TBOPYECTBA U3MEHH-
J1ach Y MOCJE TPaHIMO3HBIX COLMAIbHBIX poMaHoB 50-
X TOZIOB OH 00paTHiICA K CEHCAIIMOHHBIM, TICHXOJIOTH-
YECKMM, KpUMHUHAIBHBIM TeMaM. [loaxon k Tomy, 4To
BOIUIOTWJIOCH B TeMaTuke W mpobiemartnke «TaiHb
OnsuHa [lpynay» omymaeTcs B IPEABLTYIUX €ro KHHU-
rax - pomanax «bonpume Hagexae» (1861) u «Ham
obmuit mpyr» (1865), a Taxke B MOBECTAX M paccKazax
9TOro NEPUOAA.

O tBOpuecTBe Yapip3a JlUKKeHCa CyIIECTBYET Ta-
KO€ MHOXECTBO paboT, 4TO B aHIJI0-aMEPUKaHCKOIT HC-
TOPHUH JIUTEPATYPHI 110 HUM CO3JIaHbI CIICIHaIbHbIC Y-
TEBOAMTEIH, CIPABOYHNKH, OndIHorpadieckue yka-
3aTeny ¥ AMKKEHCOBCKHE SHIMKIone . O630p 3TOr0
6e30pe)XKHOTO KHIKHOTO MOPSI 3aHSJT ObI MHOTHE CTpa-
HUIIBI, Ja)K€ €CIH CBECTH €r0 K MEPEUUCICHHIO JTHIIb
OCHOBHBIX PaboT 0 TBopuecTBe mucarens. Cuemyer
OTrPaHUYUTHCS JHIIb JAHHBIM POMAaHOM, B3ATBIM JJIS
aHaliu3a, u4To cpasy XKe Cy’kaeT KPyT KPUTHYECKHX pa-
60T. Ho naxe u takoil 0030p MOKeT OBITh TOJIBKO BBI-
GOPOYHBIM, CBSI3aHHBIM C IPOOIEMATHKOM JaHHOM cTa-
TBH.

Bce tpuanath naTh J€T CBOEH JIUTEpaTypHOU Jie-
ATENBHOCTH J[MKKEHC TOJb30Bajcsd BHUMAaHHEM KpH-
TUKHU: OH Cpa3y K€ MOCJe BbIXOJa MEPBBIX KHUT CTall
3HAMEHHUTBIM THCATEIEM M OCTAaBaJICSl TAKOBBIM MpHU
*ku3Hu. OH cTan JereHJoH, MH(POM BHKTOPHUAHCKOU
AHrmu, 6ecCOpHO MEPBIM M0 3HAUYEHHIO ITHCATEIIEM.
Ilepeouenka ero TBopuecTBa Hauaiach B 80-€ roJbl
XIX Beka B CBSI3U C MOSIBUBIIUMUCS pabOTaMH MTO3UTH-
BUCTCKOH KPHUTHUKH, B YaCTHOCTH, paboramu ['eHpmn
JIpronca, rae coaepKaaiuch COMHEHHS B 6€CCIIOpHOCTH
ero jmreparypaoro aBroputera. Ha pybexe XI1X-XX
BEKOB TBOpPYECTBO JIMKKEHCa MOIBEPIajoCh KPUTHKE
CO CTOPOHBI JHTepaTypHOH rpynmsl bmymcoepn -
Kpy)XKKa mucaresbHUIBl Bupmkuaun Bynsd: onu He
HaxOJIMJIH B HEM TITyOUHBI, TOJITEKCTa, TOHKOTO IICHXO0-
JIOTU3Ma, CUUTas €ro JIMIIKOM MPOCTBIM U OTKPBITBIM,
paccUUTaHHBIM Ha MOJIOA0I0, HAMBHOTO YUTaTENs. AH-
INIUsl TOBOJIBHO CKPOMHO OTMETHJIA €r0 CTOJIETHE B
1912 rony.

B 20-30-e rogpt XX Beka uHTEpec K JIMKKEHCY
cTai OpICTpO Bo3pacTaTh. BeImio MHOTO OHOTrpadmye-
CKHX paboT, comepKaBIINX HOBBIE, HE M3BECTHBIC JI0
TOM mops! Matepuaisl. B 1938 roxgy BBIIIIO YeThIpex-
TOMHOE coOpaHwue ero nepenucku, B 40-e Toapl MOSBH-
JMCh PabOTHI, B KOTOPBIX PACKPBIBAIOCH MAcCTEPCTBO

JukkeHca, OorarcTBo ero (aHrazuu, yMeHue TpaHc-
(opMHpPOBaTh PEILHOCTH U CO3JaBaTh 00OOLICHHBIE
00pa3bl 6oJbLION XynoxkecTBeHHON cuitbl. B 50-60-
TO/bI YHCIIO PaboT o JIuKKeHce yBeTMYMBAIOCh CTpe-
MUTENBHO, U ITpodiieMaTnka X pacmupuiack. B 1962
roAay AHTIHS TOp)KecTBeHHO oTMermna 150-metme co
IHS eT0 poXIeHus; B 1965 roxy cramo BHIXOIUTH Ue-
TBIPHAIIATUTOMHOE COOpaHue ero counHenuil. B 1970
TOJy OTMEYaJi CTOJIETHE CO AHA ero cMepT. FOommen-
HBIE MaTepHajbl, KOHPEPEHIINA 1 HOBBIE pabOTHI BBI-
XOAWIN W OPTaHW30BBIBAIICH €XKErOJHO; BBIIIIO HO-
BOE, TEKCTOJIOTHYECKN BBHIBEPEHHOE COOpaHHE €ro co-
YHHEHUIl MOA pelakuueil CHenuagucToB IO ero
tBOpuecTBy K.Tumnorcona u JI.barra. Tene- u pa-
Juonepenadyy, CHeKTaKIH, BBICTABKHU, 3aceaHus Me-
MOPHAIBHOTO JIMKKEHCOBCKOTO OOIIECTBa COCTaBMIIN
TO, YTO Ha3bIBAIOT B AHIJIMM «JIUKKCHCOBCKOW HHIY-
CTpHEi»: BBHITYCK €ro KHAT M KHUT O HEM, IOCOOHiA,
aIb00MOB, NPOBEACHNE CEMUHAPOB M HAYYHBIX IHC-
KyCCHH TIO €ro TBOPYECTBY, 3allWTa IWCCEPTAIHH,
9KpaHW3aLMs U TeaTpasibHbIE MOCTAHOBKU €T0 IPOn3-
BEACHHH CIIeNIAJIM €r0 cBOCOOPAa3HBIM HAI[OHAIBHBIM
HMHCTUTYTOM, TaK ke Kak Yunbsama Illexcnupa.

B orpomuoM koimnuecTBe paboT o J[ukkeHce ero
MOCNIEAHUI pOMaH (UIypHpOBal HE CTOJb YK 4acTo:
OCHOBHOE BHHMaHHE YIENSIOCh APYTHM €ro Mpou3Be-
JECHUSIM. DTO OBLIO CBSI3aHO euié W C TeM, YTO CTalld
0COOEHHO MOMYJIAPHBIMH PabOThI O KOMUYECKOM HC-
KyccTBe JIMKKeHca, a 3TOT pOMaH, €CII He CUUTATh He-
CKOJIBKHX 3IIM30/10B, HE JaBajl MaTepHaia A TAKOTO
aHammu3a. Takoro pona paboTsI - uccienoBanus A.beii-
kepa, P.I'apuca, ¥.Okcrona, C.Maununr, M.Kut3una -
BEIXOIWIH 0c0OeHHO YacTo B 60-70-e rompl. ABTOPHI
9THX PabOT UCKAJHM B ITHCATENIe CBOEOOPA3HOT0 Jpama-
Typra, MacTepa co3JaBaTh HEYTO BPOJe «Tearpa B po-
MaHe», a Tak)Ke MacTepa UCI0JIb30BaTh (POIBKIOPHEIE,
CKa304YHBIe MOTHUBHI. BCE 3TO He Kacajock mpsMo po-
MaHa «Taitna DaBuHa pyaa», mo3Tomy 6osee 4acTo u
MOJTHO aHAJIM3MPOBAINCH APYTrHe Mpou3BeaeHus J{uk-
KEHca.

Ho pomaHn 3HaumnTensHoO yamie GUrypupoBai B pa-
60Tax MHOTO poJa. DTH HUCCIECIOBAHMS CBSA3AHBI C HC-
TOpHEH KJIAaCCHYECKOTo IETEKTHBA B aHTJIO-aMEepUKaH-
CKOH M eBpOINEHCKON JIMTEpaTypHOl Tpaauuuu. B us-
BECTHBIX HCTOPHYECKUX 0030pax JETEeKTUBHOTO KaHpa
- kaurax «Pa3Butue neTeKTUBHOTO pomana» (1958)
3.Mepu, «I'HycHOE yOmiicTB0. OT NETEKTUBHOIO pac-
cKkaza K mnoiuieickomy pomany» (1972) JIx.Caii-
MoHca, «HebOecHble uiieiku. JIeTeKTUB B aHTJIMMCKOM
mpo3se ot ['ogeuHa 1o Konan [doitmsa» (1976) 1U.Orcoun
- Yapnb3y JIMKKEHCY U ero nocieHeMy poMaHy Heus-
MEHHO OTBOJAMTCS OTZAEJbHas IiaBa. OJHAKO, aHATU3
«Tattael OpBuna Jlpyna» NPOU3BOAUTCS MpEUMYyILe-
CTBEHHO B IUIaHE COJEP)KaTeIbHO-TEMAaTHYECKOM, C
MIpUBJIEYEHHEM 0030pa HanboJsee N3BECTHBIX THITOTES.
CoOCTBEHHO, aHAIHU3 CTHIIS B IIMPOKOM CMBICIIE 3TOTO
CJIOBa HE TPOU3BOJMTCS; 00pa3Hasl cucTeMa poMaHa 1
€ro XyJI0XKECTBEHHAsI CTHXUS HE HCCICTYIOTCS.

TouyHO Tak e MPOM3BOAUTCS pa3zdop poMaHa B
CHEIHANBHBIX paboTax O pONIM M MECTe NETEKTHBA B
TBOpuecTBe [luKKeHca, Hanboiee HHTepecHas U3 KOTO-
pBIX - paboTta @unnna Komnmmaza «/{ukkeHc u mpecTyn-
nenue» (1962). B pabote noapoO6HO paccMaTpuBaeTcs
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poib KpUMHHAIBHON TeMbl B TBOpuecTBe Yapib3a
JlukkeHca, BO BCEX €€ YaCTHBIX MPOSABICHUAX U JETa-
JISIX: TeMa TIOPbMBI, Cy/1a, CIEACTBHS, Pa0OTHI ITIOJIUIINT
U CBHIIIUKOB, CMEPTHOM Ka3HHU, pacKasHUsS M Pa3HOTO
pona mpectymieHuil. KHura npezaraeT TInaTelbHbINR
aHau3 Npou3BeAeHUl JIMKKeHca Ha TEeMaTH4EeCKOM
YPOBHE - C MPOCICKUBAHUEM BCEX IOMMEHOBAHHBIX
mpoOJIeM ¥ CIO)KETHBIX MOTHBOB. B kHUTE ecTh TiaBa,
MIOJIHOCTBIO TOCBSIIEHHAs aHanu3y poMaHa «TaiiHa
Onsuna Jlpyna»: 3Ta TaaBa, 3aKII0Yaonas KHATY, KaK
OBl BeHYaeT KPHMMHHAIBHBIC MOWCKH JIMKKEHCa, BBHI-
JIMBILIUECS HAKOHEIl B OTJENIbHOE MPOU3BEICHUE, yiKe
L[EJINKOM ITOCTPOEHHOE MO 3aKOHAM U KaHOHaM JIeTeK-
TUBAa. DBOJIIOLUS KPUMHHAIBHON TeMmbl y JlUKkeHca
JlaHa B paboTe J0CTaTOYHO ITOJHO M YOEOUTEeNLHO, HO
aHanu3 poMaHa «TaitHa OaBuna {pyaa» npeamnaraercs
OJIHOCTOPOHHE - JIUIIIb B IJIaHE €r0 KPUMUHATIBHOI Te-
MaTHKH.

B Poccuu tBopuecTtBO JIMKKEHCA BCErna BBICOKO
[EHWJIOCH M KHUTH €T0 H3/IaBAIUCh U OBLIN MO IIIPHEI
y IIIPOKOTO YWTaTeNs. BrmepBbie ero mepeBox ObLI
HaneudartaH B >xypHaje «CbeiH OteuectBa» B 1888 roay;
NepBBIi IEPEeBO/I pOMaHa B )KypHaje «bubnunoreka s
yrenus» B 1840 roxy. O JlukkeHce mucaiu B CBOUX pa-
6orax B.I'bemunckuit m W.I'.Uepusruesckuii, Jles
Toscroii Ha3Bal €ro OAHUM U3 JIOOMMEHIINX UM IHca-
teneil. IlepeBonbl [Jukkenca, caenannele Mpunapxom
BBeneHckuM, 3HAMEHUTHIM NEPEBOAUMKOM MHCATEN,
OBLIH TANAHTIUBHI, ¥ MyOJIMKa TOoTf00mTa KHure JIuk-
keHca. EMy 6€30roBOpOYHO OTBOAMIIH OJTHO U3 TIEPBBIX
MECT B Py 3apyOCKHBIX UCaTeNeH.

B coBerckom nuteparypoBenenuun Yapnp3 Juk-
KEHC TaKKe OIICHWBAJICA HEWU3MEHHO BBICOKO. Ero
MHOT0 M3AaBaiay 1 yutain. B 1957-1963 rogax ObLIO
W3JaHO TPUIIATUTOMHOE cOOpaHHe COUMHEHMH IHca-
TEJlsl - Ha OCHOBE IIEPBOT0 M3JIaHUsI COOPaHHMs €ro co-
ynHeHNH B AHrmy, B 1881 rogy takxe B TpUALIATH TO-
Max. O J/lukkeHce MHucany KpyHmHEHIIe yueHble U Hc-
cienmoBatenu - A.A.EmuctparoBa, B.B./Bamesa,
H.I1.Muxansckas, 3.T.I'paxxganckas. Bemura pabora
W.Karapckoro «dukkernc B Poccun. Cepemuna XIX
BEKay», COJAEpKallas MHOTO IEHHBIX MaTepHAlOB O
cynsbe kHUT macatens B Poccunm. OmHOW W3 caMBIX
[EHHBIX W MHTEPECHBIX paboT O mucarene Oblia yixKe
ynomsiHyTas panee pabora T.U.CunbMman «JIuKkeHC.
Ouepku TBOpuecTBay (1970). Haubomnbiee BHUMaHuE
B 9THX TPYAaxX yJEJAIOCh COLMAILHON CTOPOHE TBOP-
gecTBa /IMKKeHCa, ero caTupe M KPUTHKE COBPEMEH-
HOTO eMy oOmiecTBa. 3HAUHWTEIFHO MEHee IHCAlH O
(anTa3mm JIuKKeHca, TeaTpalbHBIX IIPHEMax B €ro
TBOPYECKOI MaHepe, TPOTECKE U FOMOPE, O €r0 «POXK-
JIECTBEHCKOM MHUCCHM», a TaKK€ M O KPUMUHAIBHOU
TE€ME B €r0 KHUrax U €ro pojid B CO3JAHUU XKaHpaA JAe-
TEKTHBA. B CBOIO ouepesib aBTOPHI ClIeUAIBHBIX paboT
0 JIETEKTHBE, BHa4Yaje HEMHOT'OYHCIICHHBIX, 00XO0IMIIH
ombIT JIMKKeHCa CTOPOHOW. B 0THOM U3 epBhIX paboT
TAaKoOro poja - UCTOPUHU JETEKTHBA, HANUCAHHOM H3-
BECTHBIM IHCATENEM 3TOTO jKaHpa ApKaaueM Aamo-
BBIM — « MO TFOOUMBII )KaHP - IETEKTUB. 3aMETKH TTH-
carers» (1980) B kauecTBe co3naTeneil 1 ocHOBaTenei
xaHpa ¢urypupyiot J.A.Ilo u A.Konan [oiine, HO 0O
BKJIa/ie B Hero JI[MKKeHca HUYeTro He TOBOPHUTCS.

Takum 00pazoM, poMaH He HOIYYHJI LEIOCTHOTO
aHaIM3a B Pa3IMYHbIX pabOTaxX, XOTs O HEM HAIUCAHO
Hemaio. OJTHaKo, 3TOT aHANIU3 Pa3dopOcaH 10 MHOTUM
paboTaM C pa3IUYHBIMU HCCIEIOBAaTEILCKUMH  Iie-
nsimu. [IpoGiiema ero 1enocTHOro M MOJHOTO aHaIu3a
MIPOAOJIKAET OCTAaBaThCA NEPCHEKTUBHOIA.

IlombITkM 3aBEpHIEHHs pOMaHa CIEAYET BBLIE-
JIUTh B OTHENBHYIO TPYIITy KHUT: OHU TaKXKe HUMEIOT
CBOIO UCTOPUKO-TTUTEPATYPHYIO OCHOBY. DTO paboOTEHI,
MOCBAIICHHBIE HCKIIOYUTENBHO NETEKTUBHOM 3arajke
pOMaHa U MpeIararoliue CBOX TOYKY 3PEHHS HA Hee
u ee pasrajaky. IlepBoit 3 HuX Oblua 3HaMeHHTAas pa-
6ora J[xona IIpokTopa «MepTBel BBICIEKHUBACT
(1887), B KOTOpOI1 BriepBHIE CTABUIIOCH MTOJI COMHEHUE
TO, YTO TEPOH poMaHa ObUI JeHCTBUTENILHO yOUT. DTa
K€ TOYKA 3pEHHs JIeryla B OCHOBY Jpyrod paboOThl —
«3aranka nocienHero crokera J{ukkenca» (1905) Ou-
apio JIsHra. DTy TOUKY 3pEHUSI IIBITAJICS ONPOBEPTHYTh
Ix Kamuar Yonrepe B pabore «Kirounm k TaiiHe
Oneura [pyma» (1911). Jlamee rumore3bl M BepcHH
MHOXHIIUCh M MEXIy aBTOpaMHU HMX Hayayuach IOJe-
MUKa, B KOTOPOY MOKHO TENEPh BBIIEIUTh HECKOJIBKO
TOYEK 3peHHs, KaXKIas U3 KOTOPBIX MOAJEPKHUBAETCS
OTIpeJIeJIEHHBIM KPYTrOM HCCIIeIoBaTeIeH.

B coBerckoM nuTEepaTypoBEAEHHH HEKOTOpOE
BpeMsI IOMNBITOK pasrajku TalHBI HE IMpeIIpHUHUMA-
nock. Ilpy M3maHuM TPUALIATUTOMHOTO coOpaHus co-
yuHeHu J{ukkeHca, B 27 ToMe, Tie ObLT Hare4yaTaH po-
maH «TaitHa DaBuna [pyzna», U3naTeNd MOMECTHIN
rmaBy w3 paborsl JIx.Kammar VYomnrepca (M.,
«Xyn.mt.», 1962), IpUHIB €r0 BEPCHIO B KadeCTBE
Hambonee yoegurensHoi. Ee ocnopmia T.U.Cunbman
B cBoel kaure o Jlukkernce (1970). Ognako, korma co-
3[1aBaJICSI COBETCKHH TeNeHIbM IO poMaHy B 70-X To-
Jlax, aBTOpbl (puibMa ONsTh-TaKu CKIOHUIIUCH K BEp-
cun [Ix.K.Yonrepca.

B 1990 rony mon pemakmueii E.FO.I'enueBoii BbI-
nuia kaura «Taitna Yapnb3a J[ukkeHcay, BKIOUaBLIast
B ce0s1 HECKOJIBKO CTaTeH Mo TeMe pasraJku U HCTOPUHI
cosznanus «Taitael OnBuHa Jpyaa». B Hee Bomm cta-
teu U.CmapixeBckoil «Kto takoit Muctep daTuepu» u
A.Anmkcra «Kto yomn DnsuHa [Ipyna», B KOTOPBIX
IpeJularajgich HOBBIE BEPCHU K pasrajke pomaHa. B
1993 rony B xypHaie «Dmmonorndeckue Haykm» (Ne2)
Oputa omybnmkoBaHa craThs M.KonadueBoit «Xymoxe-
CTBEHHAs JETallb, CIOOKET M PEKOHCTPYKIIUS HE3aKOH-
yeHHOro poMasa Yapib3a JIUKKeHCay», IIpeasiaraBas
enie oJHy Bepcuio. Takum 06pa3oM, MOKHO OTMETHUTH,
YTO TOMBITKH pa3rajaTh CIOXKET IOCIEAHEr0 poMaHa
JlKKeHca 3HAYUTENNbHO OKMBWIHNCH B TIOCIEIHUE JIe-
CATHJICTHS U BPSAJ JIH 0 KOHIIA Mcuepiansl. BeposTHo,
OyIyT NPEeINPHHSATH 1 HOBBIE MOIIBITKH €r0 pa3ra/iKy.

Bcé BBIIEN3/105k€HHOE MOKA3bIBAE€T, YTO POMAaH
«Taiina DnBuna [pyna» npeacTaBiser U 1o ced IeHb
HECOMHEHHBIH UHTepec U1l aHanu3a. Ero ctunuctuye-
CKHE 0COOECHHOCTH HCCIICIOBAHBI SIBHO HEJIOCTATOYHO.
PomaH 10CTaTOYHO CIIOKEH U B HEM, BO BCAKOM CHY-
yae, B TOM 4acTH, KOTOPYIO yCIell HanucaTh JIuKKeHc,
COJIEPKUTCS] HEKHMH TTapaioKC: BCE B KHUTE COCPEAOTO-
YeHO, KaK U MOJI0KEHO B IETEKTUBE, HA TallHE IPECTYTI-
JICHHS, HO B TO K€ BpeMs BHHMAaHHE aBTOpA 3aHUMAET
B 3HAQUUTEJIbHON MEpe TalHa YeI0BEYECKOM yIlH, CO-
3HaHUE U NoJco3HaHMe. PaccnenoBanue, KoTopoe, Mo
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BCEH BEPOSITHOCTH, JIOJPKHO OBLIO COCTaBUTB COJIEpIKa-
HHUE BTOPON, HEU3BECTHOM, UaCTH - HE MOKET HE BKIIIO-
4aTh B ce0s ¥ MCCIIEI0BaHMs TITyONHHBIX TaifH yesoBe-
94eCKOH NCUXUKU: HE TOIBKO CaMO NMPECTYIICHUE, HO U
NICUXOJIOTMUECKUE MIPUINHBI €T0 3aHUMaloT J{[UKKeHca.
Iloanonbe venoBeka, HOUHOM MHUpP €ro CyLIECTBOBa-
HHS, IBOWCTBEHHOCTH €TO IIPHUPOJBI, POJIb HpPparHo-
HaJIbHOTO B €T0 MOBEACHHUH - TAKOBBI IPOOJIEMBI, KOTO-
pele ocMmbBICiBaeT mmcaTens B «TaifHe OnBuHA
Hpyna». B atom cmbicne Ixon [Ixacnep, «310aeid»
pOMaHa - HOBBIN repoi s JIuKKeHca: 4en0BeK SPKUii,
OJlapEHHBIN, MY3bIKaHT, apTUCT, JTUYHOCTh BOJIEBas U
CTpacTHas, OH IIPU 3TOM U JIMUYHOCTh MaTOJIOTHYECKas,
HapKOMaH ¢ OOJIC3HEHHBIMH OTKJIOHEHUSIMH B IICH-
XHKe, YeJIOBEK CIIOCOOHBII JI0JIr0 U XJIaIHOKPOBHO T'0-
TOBUTH M COBEPLINTH YOUHCTBO. DTOT TepOii IpeaBoc-
xumaet repoeB Ockapa Yailbaa 1 MHOTUX T€pOEB aH-
TIMACKON uTepaTypbl XX BeKa; TeMa COOTHOILLEHUS
HCKYCCTBA, TallaHTa U MOPAJM CTAHOBHTCS, HAUMHAS C
neecel bepnapaa Loy «lunemma Bpada», OqHOU H3
CaMBbIX TIOYJISIPHEIX B Hell. Bech 0Opa3HbIil cTpoit po-
MaHa HEOOBIUCH: B MHUpE, KOTOPHIM OmuchBaeT Jluk-
KEHC, BCE 3bI0KO M HEHAJIKHO; CMEPTh HAXOJJUTCS TAe-

TO PSIIOM - HEJAPOM TaKyr0 OOJIBIIYIO POJIb B TOBECT-
BOBaHUM WIpaloT Kiaabuimie u Morwisliuk JI€paic,
BBI3BIBAIOUINN B MaMATH MOTHJIBIIMKOB IIEKCIIHPOB-
ckoro «lammera». MOXHO TPEANONOKUTH, YTO
«Taitna OnBuna Jlpyna» - npousBeaeHUEe, KOTOPOE ro-
TOBUJIO HOBBIM 3Tall B TBOpUecTBE JJukKkeHca 1 Bcell aH-
TJIMACKOM JIUTEpaTypbl TOTO BPEMEHHU.
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Abstract

The acquisition of a foreign language is a lengthy process. Learned foreign words go into memory, but later
the learners may forget them or, after repetition for varying lengths of time, they can memorize them. Forgetting
foreign words has two degrees: forgetting the foreign words and their meaning in the native language or forgetting
only the meaning of the foreign words in the native language. Learners must learn the forgotten foreign words
again, like unknown words. Foreign language learners use only part of the learned words actively through speaking
or writing, but there are words that learners can only understand when they listen or read. This division is the basis
of the division of memory into active and passive. This publication examines the dynamics of the process of foreign

language learning.

Keywords: process of foreign language learning; passive and active vocabulary; human reason and memory;
memorizing of foreign language words; second-language attrition; language retention; model of how foreign lan-

guages work in the human mind

Research in Support of Modern Foreign Language Learning

1. Introduction

Mastering foreign languages has always been an
intriguing issue. This issue is covered in a lot of linguis-
tics articles. Although numerous methodologies for
learning foreign languages have been developed, there
is still more to discover. The two key issues that philol-
ogists are continuously concerned with are the effective
learning of foreign languages and overcoming the neg-
ative effects of losing language knowledge.

Learning a foreign language is a challenging and
creative process. The need to master various skills nec-
essary for language proficiency causes the challenge.
Children learn to read and write as they begin school,
but they begin to understand and speak their native lan-
guage at a very young age. On the contrary, when hu-
mans learn a second language, these activities can go
on at the same time.

Finding the ideal balance between the develop-
ment of fundamental language skills—listening and
reading with comprehension, as well as speaking and
writing in a foreign language—is necessary for success
in language acquisition.

It is debatable whether simultaneous development
of all skills and which teaching techniques are the most
practical ways to learn a foreign language. Responses
to these questions include how we can develop all skills
and which teaching techniques are the most practical
ways to learn a foreign language. Before addressing this
issue, it is better to first consider the factors that influ-
ence foreign language acquisition.

There are numerous factors that influence lan-
guage acquisition, and they can be divided into two cat-
egories: those that are helpful and those that are harm-
ful.

The most effective method for learning a foreign
language is the one that requires the least amount of ef-
fort. You can achieve the best outcomes by finding the
right ratio of time spent speaking, listening, reading,

and writing in a foreign language. This should also in-
clude a pleasant learning environment, which includes
the use of audio-visual aids, educational materials, and
a student's alert and unhurried frame of mind. Special
consideration should be given to the circumstances that
have a detrimental impact on learning, such as anything
that makes learning too difficult or when learning ad-
vances at an inappropriate rate.

The two key issues with learning foreign lan-
guages are the inability to keep in memory the words
learned and the challenge of communicating in a for-
eign language. Even when the student understands the
other person very well, it may be difficult to respond in
a foreign language. Also, there is a decline in language
skills, even among people who have previously
achieved language ability but do not continue to prac-
tice a foreign language.

2. Human mind components

Scientists are interested in the role of human
minds since people have a constant desire to improve
their intellectual skills. The ability of the human intel-
lect is extensive. The ability for thought and analysis
belongs to the human mind. There are some theories
that explain how the mind works. Some psychologists
believe that the mind's essential components are only
the "highest" intellectual processes, like reason and
memory.

Memory and reasoning serve complementary
functions. Memory serves to maintain access to previ-
ously acquired information (including information re-
cently generated in the course of a task) while reason-
ing seeks to derive new information from the old. [1]

3. Passive and Active vocabulary

There are two types of vocabulary: active and pas-
sive. Humans’ active vocabulary is the one that is used
in both their private and public lives on a regular basis.
The higher the vocabulary, the more advanced the
speaker's linguistic culture. Words that a person knows
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and can understand to varied degrees but does not ac-
tively use when speaking are included in their passive
vocabulary. The native language's vocabulary is always
larger than that of other languages. The vocabulary of
the foreign language may theoretically grow to be
larger than that of the native language, but this shows
that the foreign language has already supplanted the na-
tive language. This is possible for people who reside in
a foreign nation and only speak the local language. [2]

Receptive and productive vocabulary are other
names for passive and active words. Grammar and vo-
cabulary are the fundamental building blocks of lan-
guage. The time and effort needed to master these two
fundamental concepts in a foreign language are the
greatest. It is common knowledge that reading and lis-
tening comprehension in a foreign language are always
simpler than speaking and writing. In addition, the
words we use are far less typical than the ones we un-
derstand. Each of these things has an explanation, and
it's crucial to recognize and comprehend this while de-
veloping strategies for learning other languages. [3]

Because of language learning and the natural de-
terioration of language if it is not consistently used, hu-
man active and passive vocabulary knowledge is con-
tinuously changing. People employ their regular vocab-
ulary, pick up unfamiliar words and lose old ones,
experiment with some updated terms, and learn about
other people's vocabularies. Humans' active and pas-
sive vocabularies may easily switch words back and
forth over time, but their passive vocabularies will al-
ways be much larger.

4. Prevention of attrition and promotion of re-
tention

The loss of second-language ability, also referred
to as "second-language attrition", happens whenever a
learner uses the second language insufficiently. When
learners reach fluency or competence, their language
abilities typically begin to deteriorate because of a de-
crease in interaction with the second language, whether
from a loss of communication with others or other fac-
tors. Foreign language attrition is the gradual decline in
language ability, usually because of a decrease in lan-
guage input and use.

Language retention, which should be defined as
the deliberate participation in actions that will slow or
impede attrition, is the reverse of language attrition.

There are at least two components to retention: preserv-
ing or generating possibilities for both language input
information and production. The latter refers to the an-
ticipation of output that results from genuine interac-
tion with others, not just the expression of utterances
for practice. [4]

5. Author's thesis for Dynamic model of foreign
language learning

The human mind has two basic faculties: reason
and memory. Reason and memory have their own spe-
cific functions that complement each other. Physiolog-
ically healthy people have equally well-developed rea-
son and memory. Greater deviations in either direction
are more likely to represent some sort of disease state.
Foreign language learning takes time and effort. There
are various steps involved in understanding, learning,
and using unfamiliar words. The repetition of previ-
ously forgotten words is a necessary part of learning a
foreign language because of the human inclination to
forget. Reason and memory are the two basic cognitive
processes involved in learning a foreign language.
These two mental functions of the human mind interact
and support one another. Both skills are interdependent,
meaning they complement each other. Reason takes the
lead while learning foreign language grammar, and
memory takes the lead when learning new vocabulary.
Everyone has a vocabulary that is both passive and ac-
tive, according to theory. This is governed by the
memory's ability for storing passive and active lan-
guage information, or, more specifically, by the distinc-
tion between the memory's ability for passively storing
lexical objects and that for actively processing them.

My understanding is that the model of how foreign
languages function in the human mind has four sectors
that make interconnections.

The dynamic model of foreign language learning
has the following interconnected sectors (fig. 1):

1. Senses: hearing and sight

2. Language skills: listening, reading, speaking,
and writing

3. Reason

4. Memory

Each of the functional sectors has sub-sectors with
specific duties. All functional sectors and subsectors in-
teract.
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DYNAMIC MODEL OF FOREIGN LANGUAGE LEARNING

skills by listening by reading by speaking by writing
reason comprehension comprehension thinking thinking
decode translation translation translation translation
time for reception for reception for production for production

memary UPPER LAYER
result  Active vocabulary

BASIC LAYER

Foreign words that are well understood and actively used by the language learner

Passive vocabulary Foreign words that the language learner comprehends but cannot actively use

LOWER LAYER
Words for review

DEEP LAYER
Forgotten words

Foreign words that the learner studies but forgets the meanings in their native tongue

Foreign words that were learned but fully forgotten and need to be relearned

Author: Ognyan Kostadinov, https:/forcid.org/0000-0002-9183-5243
Fig. 1

5.1. Reception of unfamiliar foreign words by
listening and reading

Obtaining information in a foreign language, also
called "input information™, is done through the sensory
skills of hearing and vision. My understanding is that
the first memorization of vocabulary depends primarily
on attention and the duration of contact with the new
and unfamiliar foreign words. Effective acquisition of
new vocabulary requires that, when learning texts, they
must be heard repeatedly with quality speech repro-
duced. After listening to the text twice, it is good to lis-
ten to it again, but at the same time, the students should
visually follow the written text. It is recommended that
texts that are studied within one lesson is good to have
3-4 unfamiliar foreign words that are repeated several
times in the text. It is also recommended that learners
go through the text at least three times without translat-
ing the unfamiliar words. The goal is first to memorize
only the foreign word without its translation into the
learner's native language. During this stage, the learner
is expected to understand the meaning of the unfamiliar
words from the context, i.e., reason is involved. After
translating the word with a dictionary, the text must be
read and translated again. It is recommended that after
the translation of the text, the unfamiliar words be in-
cluded in the grammar exercises for learners to hear
other meanings of the words and to reinforce their
memorization. It is advisable to give more time and at-
tention to unfamiliar words in a foreign language when
learning them for the first time. Attention and timing
for the first acquisition of new vocabulary are crucial
for the length of time foreign words remain in the learn-
er's memory.

5.2. Memory and stages of foreign language
memorization

According to the model, the memory is divided
into four layers. The uppermost layer, the closest to the

layer of the mind, is used for the active foreign lan-
guage vocabulary. The active vocabulary is that which
is used in speaking and writing. The active vocabulary
reflects the level of proficiency in the language. The
level of a foreign language's active vocabulary depends
on the effort that is put into learning the language, but
it also depends on the level of vocabulary mastered in
the native language. The foreign language vocabulary
cannot be richer than the native language vocabulary.

The passive foreign language vocabulary is in the
second memory layer. This is the vocabulary of words
that the foreign language learner understands when lis-
tening or reading but is unable to reproduce when
speaking or writing. This layer of memory is the most
dynamic because, in learning a foreign language, a part
of the words in passive vocabulary go to the active vo-
cabulary but could also go to the lower third layer of
memory if they are not used.

The third layer of memory is the vocabulary of for-
eign words whose meaning in the native language is un-
known. In this layer of memory are the words that are
in the process of being assimilated and transferred to
some of the upper layers of memory.

The fourth layer of memory is the "forgotten" for-
eign words, which have not completely disappeared
from the deep memory. In fact, these are the words that
are forgotten because they are not used. The recovery
of "forgotten" foreign words is significantly easier than
learning new unfamiliar foreign words.

5.3. Dynamics of the process of foreign lan-
guage word memorization, attrition, and promotion
of retention

The human mind has three properties that influ-
ence the rate of foreign language acquisition, retention,
and loss. The capacity of memory, attrition, and reten-
tion of the learned vocabulary and grammar of the for-
eign language are what determine the dynamics of
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learning a foreign language. After a foreign word is en-
countered and learned, it remains in active memory for
a short time. Usually, the words pass to some of the
lower layers of the foreign language's memory.
Knowledge of a foreign language is both passive and
active. The passive level is the lower one, and the vo-
cabulary in it is the basic vocabulary. Passive vocabu-
lary is upgraded during the time when the foreign lan-
guage is learned. After frequent listening and reading
of the words from the passive vocabulary, some of them
pass into active memory. The words in active memory
can go to passive memory when they are not frequently
used.

Methods: Practical experience in learning foreign
languages, theoretical knowledge, and descriptive
method is applied by the author of the article.

Conclusion: The article pays special attention to
the efficient acquisition and memory retention of the
vocabulary of foreign languages, which are the main
problems in their study. The author of the article be-
lieves that since nature has universally applicable laws
and that man is a product of those laws, it is best to learn
a foreign language in a natural way through listening
comprehension. Practical results prove that the acquisi-
tion of a foreign language is easier with listening com-
prehension and constant review that is learned and kept
permanently in the memory. The author's maxim is that
foreign language learning should keep the foreign lan-
guage alive through listening comprehension, reading
comprehension, and communicating in person with na-
tive speakers.

Proposal for techniques and strategies for for-
eign language learning:

The strategies are based on following principals:

1. Vocabulary — to be used the word list of Oxford
Learner’s Dictionaries base on first list of 3000 words
by CERF level and second list of 5000 words by CERF
level which includes the first list words. [5]

2. The words of both lists are divided in 6 levels:
Al, A2, B1, B2, C1, C2.

3. All lessons must be strictly based on currently
studied list of words beginning with list of 3000 works,
and later with list 5000 words and the proper level (Al
or A2 or B1 or B2 or C1 or C2). The words from previ-
ous levels must be also included to the texts.

4. It is recommended that the studied material be
easy to understand. The new words should be in accord-
ance with the word sheet, as per point 3. The new words
from the text should also be used in the exercises. Every
3-5 lessons have a summary lesson, including all new
words and grammar from the previous lessons. It is rec-
ommended to repeatedly listen to the lessons and to
practice listening to the text and reading at the same
time.
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INTRODUCTION

A distinctive feature of the regulation of the activ-
ities of non-profit organizations in the legislation of
countries where common law applies is the initial pos-
sibility of using a corporation, a limited liability com-
pany to obtain the status of a non-profit organization.
Sometimes this form is filled with a certain legal fea-
ture. At common law, the purposes of private organiza-
tions are not primarily a matter of legislative regulation;
the presumption that it was established to carry out le-
gitimate purposes applies. At the same time, re-
strictions were placed on trade organizations and legal
practices requiring special permits. In relation to non-
profit organizations in common law countries, there are
fewer 'hybrid' forms than on the continent (indeed their
activities may be 'hybrid"), as charities in these coun-
tries (from the UK onwards) are each could always
carry out almost all business activities. At the same
time, since the main function of companies is officially
declared as "service to society”, the socially useful
goals of the organization (regardless of the form) are
considered as non-profit organizations, since they are
not "self-financing"”. Mandatory (although not always
effective) follow-up control in connection with the
company's compliance with the objectives, first of all,
many of them have tax benefits. Thus, the activities of
any organization are divided into taxable and non-tax-
able types.

In common law countries, the term "Non-Govern-
mental Organizations" is rarely used in the academic
literature, as state-sponsored organizations and govern-
ment agencies traditionally fit the definition of NGOs.
In this regard, all NGOs are usually called "non-profit"
(non-profit - not for profit), and can also have the status
of "public benefit" and "charity" organizations.

Currently, in common law countries, the organiza-
tional forms of non-profit (especially charitable) activ-
ities are regulated by law, although there is a lot of ju-
dicial precedent in this area. Therefore, the "independ-
ent" and "non-profit" status of the organization must be
confirmed in the courts.

The activities of non-governmental non-profit or-
ganizations in Bulgaria are regulated by the Law "On

Non-profit Legal Entities” adopted in 2001. This law
regulates the composition of government structures and
the procedure for the activities of non-governmental or-
ganizations (voting procedure, quorum, etc.). However,
in addition to court registration, there are organizations
that can be registered as public organizations by the
Ministry of Justice (with privileges).

The legal status of associations in Turkey is based
on Article 5253 of November 4, 2004 [1] and Article
72 of the 2001 Civil Code [2], associations are estab-
lished by three main governing bodies: the general
board, the executive body, and the audit commission
(supervisory board). The Law on Unions also defines
the powers of these bodies. The association acquires the
status of a legal entity after submitting the charter and
other documents to the city government. According to
the law, in accordance with Article 62 of the Civil
Code, the Association must convene its first meeting
and organize internal management bodies within 60
days from the moment the charter is sent to the regis-
tration body. Article 74 of the Civil Code and Law and
Article 9 of the Law "On Associations” govern internal
management. Meetings should be held at least once
every three years. The head of the association is author-
ized to check the activity of the association in order to
achieve the goals established by law. He also checks the
procedure of keeping accounts, presents the control re-
sults to the executive body and the general meeting for
consideration. According to Article 23 of the law,
newly elected members of the executive and control
bodies are required to submit reports to the governor
within 30 days after the general meeting.

In Poland, non-governmental organizations are
usually created in the form of associations and founda-
tions. According to the Law on Associations of 1989,
an association must be registered in the place of incor-
poration (Article 8). After that, information about the
Association is entered into the State Court Register.
Each association must establish at least three leading
bodies: the general council, the governing body and the
internal control body. The order of their creation, com-
position and powers are regulated by the statute. Com-
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pliance with the law will be checked at the time of reg-
istration with the local court. In May 2016, the Law "On
Association" was amended (Articles 40-42), according
to which a new type of association was introduced -
"simplified"[3]. Such an association does not have the
status of a legal entity (paragraph 1 of Article 40), can-
not establish local branches, cannot join the union of
associations, have legal entities as founders or partici-
pants, carry out economic activities, make any contri-
bution or charity. may accept donations and have par-
ticipant contributions (Article 42). Article 22 of the
Law allows the formation of associations of associa-
tions, which form at least three associations. Other legal
entities may also be part of the founders.

Article 3 of the 1984 Law on Foundations [3] pro-
vides that a foundation can be established on the basis
of a notarial document expressing the will of the
founder. The law does not specify a minimum or max-
imum payment. If the company plans to carry out busi-
ness activities, the Fund must have at least 1000 Polish
zlotys*. The fund may engage in business activities to
achieve its goals (Article 5, Clause 5). It is noted that
the existence of authorized capital in each fund is con-
sidered the only mandatory body of the organization -
management body. There are no other special require-
ments in the legislation.

In Sweden, "non-governmental organizations™ are
non-profit or non-profit community-based organiza-
tions. A general approach to them is that no registration
is required. If an NGO does not carry out any commer-
cial operations, it must be registered with the Swedish
Patent and Registration Office under the 1974 Trade-
marks Registration Act. In order to register a non-gov-
ernmental organization as a legal entity, the minimum
requirements must be met: the NGO must have a found-
ing document and an executive committee. Finland, un-
like Sweden, has Association Act 503/1989 [4]. In its
articles 7 and 8, the basic rules and internal rules devel-
oped during the formation of the association, the mini-
mum and maximum number of members of the execu-
tive committee and auditors, their term of office, the re-
porting year, the conditions for choosing the annual
committee and auditors, as well as the general the date
of the meeting is indicated. Association registration is
carried out by the National Patent and Registration Of-
fice. The application for registration of the association
shall be submitted in writing together with the charter
and internal rules. The state registration body verifies
the correctness of the information and its name and
other characteristics. Associations may be given time if
there are problems with registration. All changes made
to the constituent documents, as well as the authoriza-
tion to sign on behalf of the association, must be regis-
tered. The law regulates the voting procedure at the
general meeting of the association, including possible
special forms (by mail, etc.). If the meeting is not held
in a regular manner, each of the members of the associ-
ation has the right to demand its convening. Emergency
meetings can be held.

The main law on non-governmental non-profit or-
ganizations in Latvia is the Law on Associations and
Foundations of 2003.[5] (The 1992 Act applies in part).
Article 12 of the Law applies to associations and private
foundations. The law does not apply to political parties,
religious organizations, trade and trade unions, and

public foundations, as each type of such organization is
regulated by special laws. The law adopted in 2003
contains a set of rules regulating the internal structure
of non-governmental non-commercial organizations.
At least two people are required to establish an organi-
zation. When the association is established, the legisla-
tion requires only two governing bodies: 1) general
meeting of participants; 2) an executive body consist-
ing of one or more members. Unlike the 1992 Act, there
is no requirement to appoint a permanent auditor or an
audit committee - their duties can be carried out by the
executive. In addition, a non-governmental non-com-
mercial organization has the right to establish other
management bodies or determine the internal structure
at its discretion according to the main contract. Charter
non-profit organizations, as well as the changes intro-
duced, must be transferred to the register of non-gov-
ernmental non-profit organizations, and the organiza-
tion must be registered in the national registry in order
to acquire legal capacity. If the registration body does
not comply with the requirements of the law, the regis-
tration period will be extended and a time will be set for
making changes to the charter. If changes are not made,
the registration body will make a decision to refuse reg-
istration. The decision of the registering body can be
appealed to the administrative court in the general ad-
ministrative procedure.

In federal countries (USA, Canada, Australia), the
status of joint ventures is usually regulated at the level
of federal entities, but "preferential treatment" is given
at the federal level. There is no specific law governing
NGOs in England and Wales. According to Article 1 of
the Charity Law adopted in 2006, they are organiza-
tions established "solely for charitable purposes”. Arti-
cle 2 states that charity "serves the public interest"
which includes, inter alia, preventing and combating
the spread of poverty, promoting education, spreading
religion, protecting human rights, and protecting and
improving the environment. In this way, "charitable
purpose™ can be interpreted very broadly. 1-44 Charity
Act 2006 was replaced by Charity Act 2011. Any or-
ganization, if it is a charity and is duly registered, must
demonstrate that its aims are for the "public good". This
requirement is imposed on every organization. A char-
ity does not have goals, some of its activities are aimed
at the welfare of society, some are not. The State Char-
ity Commission examines the organization's activities
to determine whether the goals of the organization's ac-
tivities serve the public interest or not. If the Charity
Commission considers that social requirements are not
met, it will not be registered. The Commission may re-
quire a change of purpose before registering an organi-
zation to ensure that its purpose or activities meet the
"public interest requirements."

The most common historical form is charitable as-
sistance (not a legal entity), sponsors of a charitable or-
ganization have the following obligations to perform
socially beneficial functions:

1) to ensure the implementation of charity goals
for the benefit of society;

2) To comply with the instructions given by the
Charity Commission for socially beneficial purposes;

3) to submit full information about their socially
beneficial activities to the annual report of the trustees'
councils.
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A charity fund can use any property without re-
strictions on its content. At the same time, the sponsors
of the charity are required to report to the beneficiaries
(not always a fiduciary) about the progress of the char-
ity. Adherence to the "Public Welfare Criteria" - the
global obligations of charity sponsors; this is a require-
ment that is always implemented, not just at the time of
registration.

In the US and Canada, non-profit organizations do
not need to do this at the state (provincial) level, where
necessary, as state (provincial) legislation regulates
their status. There are no state independent civil unions
in the United States. All associations were established
by state or municipal authorities, which played the most
important role in this regard. The oldest associations
were townships known as "city corporations”. The first
educational institutions - Harvard (1638) and Yale
(1701) were established on the basis of state grants and
were managed by priests who were representatives of
the church and also under the patronage of the state [6].
The logic of formation of organizational and legal
forms of non-governmental non-commercial organiza-
tions can be observed by analyzing the history of the
US legal system. The first form used for non-commer-
cial purposes was traditionally the trust. The trust was
established in the 18th century to manage assets con-
sisting of contributions and donations to city corpora-
tions, early educational institutions, and religious or-
ganizations. However, American courts intervene in the
activities of charitable funds that receive donations. For
example, according to the court, in 1993, one of the do-
nations made at Cornell University exceeded the limit
established by the state for this educational institution.
Common law has defined the requirements for a trust
organization used by US courts. The founding docu-
ments of a trust must contain three main elements that
describe it: the trust, the object and the intention to es-
tablish the purpose. The documents constituting the
trust define the following: the purposes of the trust; the
property entrusted by the founder to the trustee; the
names of the beneficiaries or, if the trust is created for
charitable purposes, the mechanism by which the ben-
eficiaries can be identified; methods by which trustees
manage property for the benefit of certain persons or
for certain purposes [7].

CONCLUSION, In addition to bona fide require-
ments, the requirements of US law of a targeted nature
and the inability to establish a clear corporate govern-
ance structure have led to the establishment of organi-
zations with effective corporate structure and targeted
specialization. The corporation as a general organiza-
tional and legal form helped to expand the activities of
associations. Creating an internal corporate structure
for non-profit organizations has benefited the business
community, which defines the most effective govern-
ance model for a charitable corporation. It should be
noted that the US business community has traditionally
been the main source of funding for NGOs. Funds be-
came the next organizational and legal form that en-
sures the efficiency of management and the closest con-
nection with business. During the rapid development of
capitalism, the establishment of funds corresponded to
the interests of big capital. In particular, after the death
of G. Ford (the founder of the famous Ford company)

in 1947, the voting shares of the companies founded by
him were transferred to relatives and the voiceless - the
Ford Foundation. Thus, the Ford Foundation was ex-
empted from paying taxes and collected a large amount
of money.

Later, in American law, non-profit organizations
gained the ability to make a profit, allowing the state to
"Kill two birds with one stone":

1) financial reporting requirements have been
strengthened, as profit-making includes strict and de-
tailed reporting of income and expenses;

2) non-governmental non-profit organizations that
provide educational, medical and other socially im-
portant services to the population have been equated in
the economic situation with commercial organizations
that traditionally provide services to the population in
the United States.

In the USA, the rapid development of independent
non-profit organizations in modern forms begins: 90%
of current NGOs were formed after the Second World
War [8]. Currently, there are approximately 1.4 million
registered charitable organizations in the United States.
The most common analysis of US legislation allows de-
termining the following characteristics of a non-profit
organization: its purpose _ "public interest”; it acts as a
"non-harmful” charity; it is based on self-management
and self-sufficiency of internal management; subject to
compliance with the necessary criteria and conditions,
he is exempt from federal taxes, as well as from taxes
on property and funds transferred to him.
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Introduction

Since long time ago, many people have considered
religious studies or scientific studies of religion as
something absurd and unpleasant. According to Ninian
Smart (1927-2001), professor of religious studies over
more than four decades, and a powerful advocate of the
study of religion for the enrichment of common human-
ity, it is called absurd because scientific approaches
tend to distort inner feelings and responses to the trans-
cendent/divine. It is called disliked because scientific
study brings a (cold) rational approach to what should
be “warm and thrilling.” This assumption is wrong, alt-
hough it is completely understandable. Of course the
humanities—including religious studies—must deal
with inner feelings, because humans cannot be under-
stood if their emotions and religious experiences are not
understood.. This is definitely different from the ap-
proach in the natural sciences which treats ‘rocks’ or
‘electrons’ as inanimate objects [1]. Religious studies
are also disliked due to the problem of the strengthen-
ing of religious fundamentalism today which is “aller-
gic” to scientific religious studies, because it is consid-
ered ‘to endanger’ faith, ‘mislead’ or at least make a
religious person away from his/her religion because it
examines existing religious beliefs with certainly scien-
tific methods that regard religion as part of culture so
that it is legitimate to be ‘criticized’ explicitly.

What is Religious Studies?

According to Smart, first of all it must be distin-
guished between “doing theology” and “studying reli-
gion”. To do theology, in a general understanding, is to
articulate a belief. Processing and making arguments
and looking for justifications—although from scientific
materials—but in order to strengthen their religious be-
liefs. Included in doing theology is writing works with
the purpose of preaching, showing the weaknesses of
other people’s beliefs—and at the same time-- showing
the perfection of one’s own religion. However for
Smart, in the study of religion itself, theology is part of
the phenomenon that must be understood. For example,
the architectural writings of Le Corbusier, a French ar-
chitect, of course, must be included as material in com-
piling the history of modern architecture, even though
Corbusier’s own writings aim to be practical and are
part of his activities as an architect. Architectural histo-
rians need not be architects. In the same way, a scholar

of the scientific study of religion can benefit from the-
ological works without necessarily being a theologian.

Studying religion scientifically means explaining
religious phenomena practiced by its adherents,
whether observed from the aspects of their religious ex-
perience, social relations, cultural, economic and polit-
ical behavior related to their religious activities, with a
certain set of scientific approaches or methods. Accord-
ing to Smart, the scientific study of religion is aspec-
tual, polymethodical, pluralistic, and without clear
boundaries. Firstly, It is aspectual in the sense that reli-
gion must be treated as an aspect of existence. People
behave or react religiously, this is what is raised by re-
ligious studies; as economics elevates human economic
behavior. Secondly, The study of religion is polyme-
thodical in the sense that different methods or disci-
plines are used to discuss these aspects. Therefore, a
scholar of religion needs to understand religion with
historical, philosophical, theological, sociological, psy-
chological, phenomenological and other approaches.
Third, It is pluralistic in nature because there are many
religions and religious traditions, and it would appear
that religious studies that are carried out seriously will
be definitely attracted to more than one religious tradi-
tion. Fourth, The study of religion is without clear
boundaries, because it is impossible or unrealistic to
generalize a standard definition of religion. One defini-
tion (of religion) may describe some special elements
of one or two religions, but may not include many other
religions [2].

Religion as part of culture is a religion that being
understood, lived and practiced by historical humans
and because of that it becomes part of the object of sci-
entific study. Included in this are products produced by
religious actors such as religious texts or religious in-
stitutions and others. All products of religious thought
and activity are usually closely related to political, eco-
nomic, cultural and social activities which further
strengthen religion as an object of scientific study.

The theological approach is a way of understand-
ing religion by reading religious texts such as the scrip-
tures, sayings of the prophets and writings of religious
scholars and saints in religious traditions. The theolog-
ical approach is a very common way of understanding
religion in world religions. However, it turns out that
religious sacred texts were born and developed accord-
ing to the culture in which these religions arose. The
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holy book (scripture), for example, was born in a cer-
tain historical and cultural context. Likewise, the say-
ings of the prophets which later became religious laws
also appeared in a particular culture. Therefore, to un-
derstand Islam one must understand Arabic culture.
Likewise for Hinduism one must understand Indian
culture, for Confucianism and Taoism one must under-
stand Chinese culture, for Judaism one must understand
culture in the Middle East, and so on. Professor Hassan
Hanafi, a leading Egyptian Muslim intellectual, states
that God’s revelation came down in a dynamic histori-
cal-anthropological context, not static [3]. The Shari’a
of the prophets will vary according to their respective
cultural contexts which are indeed unique and particu-
lar. In the language of Professor Shahab Ahmed (2016),
religion and religious teachings cannot be separated
from Pre-Text, Text, and Con-Text [4]. Therefore, the-
ological and anthropological approaches are two ideal
approaches to understand religion and become interest-
ing approaches in religious studies.

Theological Approach

This approach in a fairly long historical period is
the most dominant and most influential approach in re-
ligious studies or the comparative study of religions,
even to this day, although it no longer dominates. For
centuries, theology was considered as the “Queen of the
Sciences”, especially in the Jewish, Christian and Is-
lamic world. This is a normative and subjective ap-
proach. With this approach, a follower of a religion,
whether Christianity, Islam or another religion, when
making a theological study, usually does one of two
things: first, internal study. In this case, a religious
scholar/researcher is an insider who tries actively in his
scientific activities to preserve and promote the superi-
ority of his religion and defend it from threats or attacks
from other people. Second, external. In this case, a re-
searcher or adherent of a certain religion conducts a
study of other people’s religions/beliefs to ‘assess’ and
‘judge’ them by the measure of the researcher’s religion
(or prescriptive attitude). In the past, this approach was
also called the textual approach or the biblical approach
with its main characteristics: apologist and polemist.

In Christian history, for example, great theologi-
ans like St. Augustine of Hippo with his works of On
Christian Doctrine and Confessions, Thomas Aquinas
with Summa Theologica, Paul Tillich with Systematic
Theology, Karl Barth with his magnum oppus Church
Dogmatics, and many others, use a single theological
approach. They do not only make theological works
that campaign and deepen the superiority of Christian
teachings, but also evaluate other religions. Thomas
Aquinas for example taught that all religions outside of
Christianity are false. We can read volumes of Chris-
tian theologians from the Middle Ages to the modern
with an apologetic theological model.

Islamic studies in the middle age did the same
way. We can read pre and medieval theological works
such as al-Ghazali with one of his works, al-Qawl al-
Jamil Fi Radd ‘alad Man Ghayyara al-Injil, Tbn ‘Arabi
with al-Futihat al-Makkiyyah, Ali Ibn Hazm through
al-Fasl Fi al-Milal wa al-4hwa wa al-Nihal, Abdul Ka-
rim Shahrastani through al-Milal wa al-Nizal, Ibn Tay-
miyyah through al-Jawab al-Sahih Liman Baddala Din

al-Masth, and Abdul Qahir Ibn Tahir lIbon Muhammad
al-Baghdadi through al-Farqu Bayn al-Firaq. These
works also not only declare the perfection of Islam but
also strip away the flaws of other religions. In modern
times such works have appeared more and more.

Theology vis-a-vis Religious Studies

As already mentioned, the task of a theologian is
to promote the superiority of his religious tradition and
convince people that the doctrines and teachings of this
religion can give meaning and hope in an uncertain life.
But more than that, a theologian can also discuss im-
portant contextual issues such as the environment,
global climate change, human rights, problems of intol-
erance, marginalized groups of people and others. All
of these issues are given a theological value. To what
extent theological doctrines can respond to these im-
portant issues. However, a theologian is still an ‘in-
sider’ who interpreting his theological views.

The discipline of religious studies or comparative
study of religions is different from the theological tasks
above, at least that’s what happened in universities in
the West that have departments of religious studies.
Scholars of religious studies must be designed not to be
‘insiders’ in any religious tradition. His task is to carry
out scientific studies of religious traditions with certain
scientific approaches, whether with phenomenological,
historical, sociological, anthropological, hermeneutic
or other approaches. Thus, a scholar is not an ‘insider’
playing the role of a theologian addressing a particular
religious audience. Even though a scholar of religious
studies is a religious person or has adherence to a par-
ticular religion, he must avoid the ‘normative role’ of a
theologian. He must avoid judging, determining, and
promoting the values, norms and claims of the religious
traditions he studies [5]. His task is to classify and ana-
lyze the claims and contexts around that tradition,
whether it is history, culture, or social interactions that
give rise to the theological views and claims.

Indeed, here it must be understood the fundamen-
tal difference between religion, the study of religion,
and being religious [6]. Many scholars, students, and
especially non-graduate people are confused to distin-
guish these three points. In Indonesia, almost all reli-
gious scholars who carry out scientific studies on reli-
gion—even become professors in (certain) religious
studies, but at the same time often become theologians
in the midst of their society or community. When
speaking in public as well, he ‘unifies’ the attitude be-
tween being a scholar who tries to explain his scientific
analysis while also making values, defining, and pro-
moting his religious tradition. This attitude is similar to
that of Christian theologians in the West, also in Asia
in the 1950s to 1990s. However, in the West, there is
gradually a clear distinction between theological fig-
ures and scholars of religious studies by looking at their
actions and works..

To be a scholar of religion who is proficient in re-
ligion does not have to be a theologian (insider), just as
someone who is religious does not mean that he cannot
become an expert in scientific studies of religion. This
is in accordance with the adage that “to be good at
teaching biology you don’t have to be a frog or a fish
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first”. Currently, when the study of religion or Compar-
ative Religion is approached with a multi-disciplinary
scientific method, the lecturer of religious studies does
not have to be someone who is trained in that discipline.
Sociologists, anthropologists, political scientists, psy-
chologists, philosophers, and cultural scientists can
teach religious studies or Comparative Religion with
their scientific approach or perspectives. Indeed, reli-
gion is the main object for religious studies, but its stud-
ies are no longer dominated by only scholars in reli-
gious studies or theologian [7].

Anthropological Approach

This approach seeks to understand human-made
cultures related to religion. The extent to which religion
influences culture and vice versa, the extent to which
the culture of a group of people influences religious in-
terpretations. In the history of religious studies there are
several figures who have always been the reference for
this approach, which became widely known as the
study of Religious Anthropology. For example Edward
Burnett Taylor (1832-1917), James George Frazer
(1854-1941), Andrew Lang (1844-1912), Wilhelm
Schmidt (1868-1954), Clifford Geertz (1926-2006) and
others. We will focus on just two figures, Taylor and
Clifford Geerzt, whose thoughts were discussed in the
department of religious studies.

Edward Burnett Tylor (1832-1917)

Edward Tylor is a scientist (an anthropologist)
who most of his life is used to direct attention to prim-
itive people, especially to the Indian tribes in Central
America. For his very serious observations, he pro-
duced quality works such as Anahuac: Or Mexico and
The Mexican Ancient and Modern (1861) and the Early
History of Mankind and the Development of Civiliza-
tion (1865). However, his peak work, Primitive Culture
(1871), which he wrote in two large volumes, has led
him to become a renowned British anthropologist.
Primitive Culture can be called a ‘bible’ for later scien-
tists who were deeply inspired by what they called “Mr.
Taylor’s Science” [8].

At first, Tylor was not interested in religious mat-
ters. However, his involvement in the life of primitive
people requires him to understand their beliefs about
spirits, gods, myths, and the origins of those beliefs. Af-
ter a long struggle with primitive culture, Tylor came to
the conclusion that religion is “belief in something spir-
itual”. According to him, all religions, big and small,
primitive and modern, have always based their belief in
spirits who think, behave and feel like humans. There-
fore, the essence of every religion is animism (anima:
spirit), namely belief in a living being, who has power,
who is behind everything. This animism that becomes
the focus of Tylor’s attention.

In primitive society, initially two questions and
concerns arose: first, what is the difference between a
living and a dead body; what causes humans to wake
up, sleep, faint, get sick and die? Second, what form
appears in human dreams and fantasies? Observing
these two problems, “the ancient savage philosophers”
of primitive society then tried to answer them in two
stages: first, by stating that every human being has two
things, namely the soul and spirit (phantom) as a
shadow of the second self for soul. These two things are

also considered as an inseparable part of the body. Sec-
ond, by combining the soul and spirit earlier, the ‘wild
philosophers’ succeeded in discovering the conception
of a Soul that Has a Personality [9]. Their vivid experi-
ences of death and dreams allowed primitive peoples to
think for the first time of the simple theory that all life
is caused by a spirit or spiritual principle. They regard
the spirit as a very ethereal, insubstantial shadow of a
human being with a very subtle, thin and shadow form.
He is the one who gives life to humans [10].

Furthermore, according to Tylor, animism has de-
veloped. Initially, people only thought of an individual
spirit as something small and specific, merged with the
trees, rivers or animals they encountered. Then, this
spirit power started to grow. In the minds of primitive
peoples, the spirit of a single tree gradually developed
into the spirit of the forest or the spirit of the whole tree.
Furthermore, the same spirit will also be considered in-
creasingly separated from the object that first mastered
by further strengthening its own identity and character.
Each place and region has spirits of different strengths
and levels: the highest spirit, the high spirit, the low
spirit, and the lowest spirit. There are spirits of wind,
rain and sun which are higher in rank than the spirits of
trees and rivers. The tree spirits can’t do anything about
it if the sun spirit decides not to rain so the trees dry up
or the Rain Goddess decides to destroy the trees by
sending a flood [11]. With a theological view of the var-
ious levels of spirits and their powers, the worship of
many spirits (polytheism) arose.

Such a complex polytheistic system was charac-
teristic of the religious model of the most ancient times.
No matter how simple, this civilization will always
seek the highest level, namely when they try to form a
society that has one God, a single power that overcomes
other gods. According to Tylor, slowly but surely,
every civilization will lead to a new direction, the final
stage of animism, namely belief in one God (monothe-
ism), although the paths taken are not always the same.
And without any doubt, the Christian and Jewish soci-
eties (including Islam, sic.) are the best examples of this
last stage. They have formed a very logical final for-
mula of the entire developmental process that had be-
gun centuries before, shrouded in the dark fog of pre-
historic times. That is, when the first human whom Ty-
lor called a ‘wild philosopher’ concluded that spirits
controlled the world around him [12].

With the various explanations above, Tylor wants
to show that the origins of religious belief (God) in
mankind actually evolved: from animism to polytheism
and ended in monotheism. Tylor, who was born and
raised in England, was certainly influenced by Charles
Darwin’s theory of evolution. Darwin, who published
The Origin of Species (1859), later became a byword
and a highly controversial figure, especially in Eng-
land. According to Daniel L. Pals, his idea of develop-
ment took its most obvious form in Tylor’s thought. In
the following years, as the debate intensified, many
thinkers emerged who raised troubling questions about
basic elements of Christian beliefs such as the historical
truths of the Bible, the truth of miracles and the ques-
tion of the divinity of Jesus Christ. With the publication
of Primitive Culture which brought a new theory about
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the origins of all religions, including Christianity, the
doubts that had previously settled in European society
grew stronger [13]. Tylor’s research results actually
show conclusions similar to those of sociologists like
Durkheim, for example, that religion is actually the re-
sult of social (and cultural) construction of humans, and
not revelations handed down by God as believed by be-
lievers.

Tylor’s theory was then met with resistance, espe-
cially from the church scholars. Andrew Lang for ex-
ample, a folklorist from Scotland, who had previously
been a follower of Tylor’s theory, later refuted it. Based
on the research he did, there is evidence that primitive
society from the beginning has had embraced monothe-
ism. Primitive religious understanding, says Lang,
never began with polytheism and their original mono-
theism was not a complete development of animism.
Lang’s observations later received support from Wil-
helm Schmidt, an anthropologist and Catholic priest
from Germany. He also argued that the religious under-
standing of all primitive societies was monotheistic
from the start, and monotheism was the original form
of all human religions that have existed, until the pre-
sent day [14].

In religious studies, the question arises: in study-
ing religion, why does it always have to start with
“where did religion originate?” To this question there
are two possible answers. First, it is a “general symp-
tom” in the Humanities discipline. If we study philoso-
phy as a discipline, for example, we usually study the
history of philosophy first: where and when did philos-
ophy begin, who were the first philosophical figures,
what model of philosophy first emerged, and so on.
Second, in the Study of Religion, especially in the con-
text of the figure of Max Miiller, a British scholar with
German nationality who is a philologist of Indian reli-
gions, tracing the origins of religion means an attempt
to find the most original and earliest form of religion
because it is considered the purest form. Itis a challeng-
ing endeavor to find the purest form of religion because
it will reveal a great mystery and become a basis for
analyzing the historical development of religions.

Third, in religious studies, the issue of where reli-
gion originates is the most crucial problem, especially
in the Western Christian world. Before the emergence
of descriptive or scientific studies of religion, religious
knowledge in the West was completely dominated by
Theology (Theology as the “Queen of Sciences” also
has actually become a common phenomenon in the Is-
lamic world (East) for quite a long period of time).
Therefore, in the context of Western Christianity (Eu-
rope), when anthropological, sociological, and psycho-
logical theories emerge that reject God, the question of
the origin of religion is ‘a life-and-death’ problem that
cannot be negotiated anymore, because it concerns the
main things and the main thing in religion, namely the
belief in the existence of God. The church, with various
propaganda and proselytizing, wants to stem the under-
standing and movement of atheism and draw European
society back into the arms of the church.

If scholars agree that the theory of the origins of
religion is still important for students and academics to
debate as initial knowledge, then this must be done in a

scientific matter and not with the aim of preaching,
namely wanting to show the superiority of religious ar-
guments vis-a-vis anthropological, sociological and
psychological studies that have been produced through
a long series of research. What often happens is that
students and academics do not properly understand the
theories of the origins of religion through the first writ-
ings of the initiating scholars. What often happens, they
discuss the theories through third or fourth references
or through translation books, which are very likely to
have reduced the main material of the theories.

In an interesting article entitled The study of reli-
gion and the rise of atheism: conflict or confirmation?
(2011) Michael Buckley, professor of Theology at the
Department of Religious Studies at the University of
Santa Clara, California, explained that there was indeed
a fierce battle between Uratheismus supporters and Ur-
monotheismus ones. The scientific quest of 191 century
anthropologists, sociologists and psychologists for the
culture of primitive peoples required them to seek
deeper into the origins of primitive religious beliefs in
the Ultimate Reality. And the results of that research
then became something very bitter for the church. E.B.
Taylor, for example, concluded that his scientific re-
search had strengthened his personal position to be an
agnostic who was skeptical of religious faith [15]. Sir
John Lubbock through The Origin of Civilization and
the First Condition of Man (1870) as quoted by Buck-
ley, put forward the thesis that atheism is indeed the
earliest and most primitive phenomenon of human reli-
gious. This phenomenon, before the time of Lubbock,
has given fresh blood to the theory of August Comte
(1798-1857) about the three stages of the intellectual
development of society. Through in-depth research on
religious culture in primitive societies, Lubbock finds
that “Uratheismus not in an explicit denial of the reality
of any god, but in the absence within these earliest cul-
tures of all religion” [16].

In line with Lubbock, other scholars such as Durk-
heim, George Frazer, and Sigmund Freud both asserted
that totem worship, as the highest representation of re-
ality, in primitive societies was the most primordial
form of belief, and the most original foundation of all
religions. In looking at the religious experience in hu-
mans, Freud dived into the deepest psychic experiences
of humans through what he called “longing for Oedi-
pus” and his feelings of guilt for killing his father.
Through psychoanalysis, Freud argued that basically
what is called God does not actually exist, he is only an
image (picture) of a great father. Therefore, if the totem
is the earliest form of surrogate father, then the concept
of a god or gods appears later [17].

In the same spirit as Freud, Carl Gustav Jung (died
1961), a psychologist who is also against religion, ar-
gues that what is called God is actually a representation
of a number of libido energies. Through a series of psy-
chological research, Jung believed that God is a con-
struct of the libido that is based on the image of a
mother rather than a father figure (In terms of this fig-
ure, Jung is different from Freud who refers more to the
father figure) [18]. The figures above have come to the
conclusion that religion can be found in the earliest
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primitive humans, but not with the concept of god. Ty-
lor, for example, although he defined religion as “belief
in spiritual beings”, in the view of ancient society, these
so-called spiritual beings were none other than individ-
ual spirits residing in nature, not God from “another
realm”.

Contrary to the views of the above scholars, the
supporters of Urmonotheism also point to scientific ar-
guments for belief in God in the most ancient primitive
societies. Wilhelm Schmidt, for example, by adopting
Andrew Lang’s theory of high gods, asserts through his
work Der Ursprung der Gottesidee as quoted by Buck-
ley, that the idea of the Supreme Being can be found in
almost all cultures of primitive societies. Expressed in
the same form and model, but the idea of it is prominent
enough to make its position quite dominant and unques-
tionable. Because of this, the ideas and beliefs about
Urmonotheismus existed in its earliest stages as the re-
ligious object of all subsequent primitive cultural mod-
els. Primitive society had no difficulty recognizing the
idea of a Supreme Being. Thus, monotheism is at an
early stage, not a late one, in the development of the
religious thought of mankind. More than that, Raffaelle
Pettazzoni, according to Buckley, shows that the idea
of primitive monotheism is a form of revolution against
polytheism in primitive society itself. Pettazzoni con-
ducted research on primitive Maori society. They wor-
shiped lo as the god of the sky. They also believe that
lo is the creator of other gods like Rangi and Papa.
However, in the final analysis, Pettazzoni discovers
that lo is Rangi himself and it is Rangi who stands be-
hind lo as the real God of Heaven who ultimately exalts
his position as lo (under the name lo), an uncreated sub-
stance and as the initial source of everything [19]. Thus,
Pettazzoni’s research concluded that from the begin-
ning the beliefs of primitive peoples were not merely
monotheism, but also that they opposed polytheism by
demonstrating the only Supreme Power as the initial
source and creator of all things, including creating mi-
nor gods.

In the heated debate between proponents of
Uratheismus and Urmonotheismus, on the academic
front, the research that has been carried out by Lub-
bock, Taylor, Evans-Pritchard, Frazer, and Durkheim
for example, or evolutionists such as Darwin and Rob-
ert N. Bellah, who most recently, has very strong influ-
ence, and become a mandatory reference for the re-
viewers. More than that, it has also become a popular
general reading. On a broad scale, their works together
with Darwin’s theory of evolution led to the strength-
ening of skeptical, even atheistic views and attitudes in
European society in the 19" century. Of course, such
anthropological, sociological, and psychological re-
search that underlying on observation is difficult to dis-
prove, although there is always the possibility of being
broken with different evidence and new discoveries.
During the golden age of the scholars, even to this day,
the church (theologians) or scientists who agree with
the church always show confrontation.

This attitude of confrontation, even hostility, was
regretted by Buckley. In the context of the dominance
of theories of the origins of religion which ignore the

revelation of God, Buckley proposes the scientific dis-
cipline of Religious Studies to explore theological en-
deavors that differ in its nuance from what was carried
out by Theological Studies in the 19" and 20" centu-
ries. In other words, it is no longer time for theologians
and theological disciplines to continue to be hostile to
scientists. If the study of theology focuses on the sci-
ences of divinity, then the theologians must undertake
a journey towards in-depth knowledge of anything
about God that will produce a positive and enlightening
perspective. Buckley wrote:

There is no time now to argue and nuance this sug-
gestion with the distinctions it obviously cries for, but
only to propose that the scientific study of religion
could well call the theological enterprise to an inquiry
quite different from that which obtained in the nine-
teenth and twentieth centuries. For, to allow the final
word to Nicholas Lash: “Every Christian, and hence
every Christian theologian, is called to journey in the
direction of deeper knowledge of the things of God, and
the journey is a homecoming, for God is our end as well
as our beginning.” [20]

If human culture has been explored in such a way
by scientists in various scientific disciplines, then inter-
est matters to researchers of scientific studies of reli-
gion, according to Buckley, is to reveal things related
to God. For example, revealing important moments of
human spiritual experience about God. Buckley rhetor-
ically asks: can Christ be seen as giving light, so that it
is interesting to study, rather than having to compete
with controversial problems that have been found in
scientific studies of religion? Christian theologians may
be able to study well about the illumination of Jesus
without having to look for data on human culture, but
they can sufficiently show what can be learned from
God. Nostra aetate produced by the Second Vatican
Council is a reflection of the spiritual wealth of the
Holy Father. The Nostra, according to Buckley, has
acknowledged that God’s Light can illuminate anyone
of His creatures and in any religious tradition. Can
Christian theologians make a scientific study of the in-
ner wealth of Christian figures about God to produce
such amazing Nostra? [21]

Clifford Geertz (1926-2006)

Another anthropologist who deserves to be our ex-
ample is Clifford Geertz. Geertz, one of the most well-
known American anthropology masters and made fa-
mous in a small town in East Jawa-Indonesia, because
of his research which was highly reckoned with in the
1970s due to the new concept he initiated, namely in-
terpretive anthropology. Geertz’s career began when he
was a doctoral student in his second year at Harvard,
Geertz and his wife left for the island of Java and settled
for two years in Mojokuto (Kediri) East Java, to study
a heterogeneous society in terms of culture and reli-
gious beliefs. After receiving his doctorate in anthro-
pology in 1956, he accompanied his wife again and
came to Indonesia, specifically to the island of Bali for
an anthropological research. Geertz’s main mission as
an anthropologist in Java and Bali is ethnography,
which is to provide a detailed and systematic descrip-
tion of the people on the two islands in order to reveal
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how the various aspects of people's lives can merge into
an intact culture [22].

In 1960 Geertz published The Religion of Java, a
very famous and controversial work on the abangan-
santri-priyayi trichotomy in the pattern of socio-reli-
gious relations in Javanese society. It is this work that
is always remembered by the anthropological commu-
nity around the world and brought Geertz to the stage
of fame and a special place in the world of American
anthropology. After that, other quality works were also
appeared, Agricultural Revolution (1963), The Socio-
History of an Indonesian Town (1965), Islam Observed
(1968), The Interpretation of Culture (1973), Meaning
and Order in Morocean (1980) and Local Knowledge
(1983).

In an essay entitled Thick Description: Toward an
Interpretative Theory of Culture, which is found in The
Interpretation of Culture, Geertz reminded, as quoted
by L. Pals, that although the culture word is understood
by anthropologists with different meanings, but the key
to understand is the idea of meaning (meaning or sig-
nificance). Humans, said Geertz by quoting Weber, are
“animals confined in webs of meaning (significance)
that they spun themselves”. Therefore, if someone
wants to do what anthropologists have done, namely to
explain other people’s cultures, then he has no other
choice but to use the method that the British philoso-
pher, Gilbert Ryle, called “Thick Description” (in-
depth painting). One must be able to describe not only
what actually happened, but also (explain) how one’s
understanding of that incident [23].

Ryle gave the example of two kids winking. The
first child blinks his eyes without realizing it (acci-
dentally) because of the motion of his eye nerves, while
the other child blinks his eyes at someone else on pur-
pose. Physically or “thin description” (a shallow paint-
ing) shows that the two events are the same. However,
if one explores further the significance of each event,
one will find a difference. The first incident is mean-
ingless. On the other hand, the second blink is full of
meaning that the second child wants to convey. “Thick
description” which involves the meaning of the event
shows that the wink of the second child (wink) is much
different from the blink of the first child (twitch).
Therefore, according to Geertz, it can be understood
that ethnography—as well as anthropology—in general
always involves “deep painting”. His task is not merely
to describe the structure of primitive tribes or parts of
rituals that are more specific to religious people, for ex-
ample the Muslim fasting practice in the month of Ram-
adan. Its main task is to search for meaning, find the
essence behind one’s actions, the meaning that lies be-
hind all life and ritual thoughts, structures and beliefs
of the studied objects [24].

However, it must also be remembered that a cul-
ture is not just a matter of meaning, or only as some-
thing that is purely filled with symbol systems like
mathematics. Customs or people’s behavior must also
be observed because culture finds its articulation
through behavior, or more precisely through social ac-
tion [25]. If interpretive anthropology is a way to see
the system of meaning and values that people use in

carrying out their lives, then this interpretive anthropol-
ogy will always be interested in religious issues. Geertz
was very sure of that and he showed it in his very fa-
mous book, The Religion of Jawa (1960). Anthropolo-
gists call this work as the best ethnographic book in the
American anthropological tradition. Geertz not only
conducts in-depth studies by being directly involved
with the life and language of the Javanese people, but
he also discusses in detail the complex relationships be-
tween Islamic, Hindu and local indigenous beliefs
(Abangan, Kejawen: Javanese religion). In this book,
Geertz sees religion not merely as an expression of so-
cial and economic needs but also as a cultural fact as it
is in the culture of the Javanese people [26].

In his research on the unique culture and religion
of the Balinese people, Geertz made a conclusion that
any study of religion will be successful if it takes two
important steps: first, one must start by analyzing the
set of meanings contained in the religious symbols
themselves. According to Geertz, this is quite a difficult
task. Second, what is no less difficult, namely because
these symbols are closely related to the structure of so-
ciety and the psychological aspects of members of the
community, the series of symbols must be continuously
traced, whether from the way of creating, the process of
receiving and interpreting them and deviations of those
meanings. This relationship can be analogous to an im-
age with three points forming a triangle. The first point
is for symbols, the second point is for society, and the
third point is for individual psychology [27].

Another example of the use of interpretive anthro-
pology is Geertz’s work entitled Islam Observed
(1968). This book describes a comparison of Indone-
sian and Moroccan Islamic culture. Besides these two
countries have population majority of Muslim, both
have also experienced drastic social changes in the
modern era. Most Indonesians work in agriculture
(please note that Geertz’s research was conducted in the
1960s) and the majority of Moroccans work as herders.
Both of them had been colonized by Western nations
(Indonesia by the Dutch and Morocco by the French).
Geertz wanted to see the important role religion has
played and is currently playing in the process of social
transformation that has taken place in both countries
[28].

In the process of the entry of Islam into Indonesia,
in this case Java, Geertz created a description of the leg-
end of Sunan Kalijaga as a Wali (saint) who was very
popular in spreading Islam in Java. He was born into
the ruling family of the time, during the Hindu-Bud-
dhist era, when the high-caste ruling class was consid-
ered the country’s spiritual elite. In an atmosphere of
palace aristocratic life, the implementation of religious
rites actually functioned as political power and reli-
gious authority for the king at the same time. The inter-
esting thing about the legend of Kalijaga is that when
he became the guardian of the propagator of Islam, who
was ordained by Sunan Ampel, he did not leave his
childhood Hindu-Buddhist culture. According to
Geertz, he then helped establish the Mataram kingdom
and took advantage of his position in royal ceremonies
to introduce Islam, and one of the ways was to continue
to voice the values of Hinduism and Buddhism [29].
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Synonymous with the story of Sunan Kalijaga, ac-
cording to Geertz, the emergence of Islam in Morocco
can be seen well from the life story of a saint named
Sidi Lahsen Lyusi (real name is Abu Ali al-Hasan Ibn
Mas'ud al-Yusi), one of the last generation of Mara-
bouth who lived around the 1600°s. Marabouthism is a
mystical understanding and practice of Moroccan Islam
inherited from the Murabithun dynasty. Like Kalijaga,
Lyusi is considered by Moroccan Muslims as a Wali
(saint) who is knowledgeable, has noble character and
has spiritual charisma so that he also has many super-
natural powers [30]. According to Geertz, Kalijaga and
Lyusi have a lot in common. Both emerged and played
arole in critical times in the development of their soci-
ety, but then they found a way out and a solution. They
are both wandered from place to place eagerly search-
ing. They are both lived in proximity: Kalijaga in the
sixteenth century and Lyusi in the seventeenth century.
Both of them also come from the elite of their society,
Kalijaga is an aristocrat, and Lyusi is a sharif (descend-
ant of the Prophet Muhammad) [31].

However, continued Geertz, there are significant
differences between both of them in their socio-cultural
context and problem solving. In Java, the crisis facing
Kalijaga was the result of the weakening of the Hindu-
Buddhist Majapahit and its demoralization, followed
by the introduction of vital and dynamic Islam. Mean-
while in Morocco, the crisis that Lyusi finds is a society
has devoted Islamic for centuries but has experienced
disintegration from within, which makes society split
into small groups. They need the guardian as the central
figure. Therefore, if Kalijaga is looking for a solution
to the crisis of his society by finding harmony and aes-
thetic integrity, then Lyusi is trying to overcome it by
directing society to strict moral requirements (by im-
plementating Shariah and morals) which are believed
to be true religious teachings [32]. In Geertz’s defini-
tion, the religions in Morocco and Indonesia, although
both are Islamic, show very different cultures, feelings
and motivations. In Indonesia (meaning Java, sic.),
there is calm, patience, introspection, full of considera-
tion, sensitivity, asceticism and even it might say al-
most no obsession. In Morocco, Islam is active, aggres-
sive, passionate, courageous, tenacious, moralist, pop-
ulist and obsessive [33].

Conclusion

Religion as a scientific object requires it to comply
to scientific methods. Theological and anthropological
approaches are two scientific methods in understanding
religion critically. These two approaches cannot be sep-
arated because many normative theological aspects are
closely related to anthropological facts. Anthropologi-
cal studies of religion such as those carried out by
Clifford Geertz show that the face of religion is very
plural because it is practiced in various human cultures.
In Indonesia in 1970s, for example, there is a religious
model that is calm, patience, introspection, full of con-
sideration, sensitivity, asceticism and even it might say
almost no obsession. In Morocco in 1970s, Islam is ac-
tive, aggressive, passionate, courageous, tenacious,
moralist, populist and obsessive. However, even
though in religious studies, religion is treated as empir-

ical data (to be cold and rational), for adherents of reli-
gion (believers) it remains as something “warm and
thrilling”.
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Abstract

The article presents an analysis of several approaches to the theory of formation of coatings on a substrate. It
is shown that, despite various modifications and refinements of the classical theory of nucleation, it is imperfect:
the theory is built on the rough assumption that microscopic aggregations of atoms have macroscopic characteris-
tics and, in general, equilibrium thermodynamic parameters; in practice, in all works devoted to the initial stage of
the nucleation of a new phase, the formation of a metastable phase is considered to be instantaneous. It is shown
that the probabilistic nature of the description of the nucleation process as a random Markov stationary process or
one-dimensional Fokker-Planck equations requires a more rigorous justification, since a number of assumptions
(no aftereffect, ordinary nature, etc.) do not follow from the physical picture of the phenomenon; since it is not the
distribution functions themselves that are experimentally observable (as in quantum theory), but their moments
and correlators, it is advisable to analyze the statistical regularities of the initial stage of nucleation using the
Stratonovich approach. It is shown that fractal models are hardly suitable for describing the initial stage of the
formation of crystallization centers. A simple model is proposed that gives some physical ideas about the process
of homogeneous nucleation. It is shown that the radius of the nucleus is practically independent of the type of
metal atoms, the average number N of particles in the nucleus is of the same order.
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AHHOTALINA

B craTtbe npezcTaBieH aHaNIN3 HECKOJIBKHX ITOJIX0/I0B K TEOpUH 00pa3oBaHMsi MOKPHITHH Ha moitoxke. [1o-
Ka3aHo, 4TO, HECMOTpPS Ha pa3MuHble MOJU(UKAIIMY U YTOUHEHUS KIACCHYECKOH TEOPHH 3apoAblnieoOpazoBa-
HHsI, OHAa HECOBEPIIIEHHA: TEOPHs TIOCTPOEHA Ha TPyOOM JIOMYIEHUH, YTO MUKPOCKOIIMYECKUE CKOIUICHHSI aTOMOB
00J1a/1a10T MAaKPOCKOIMYECKUMH XapaKTEPUCTUKAMH U, B LIEJIOM, PAaBHOBECHBIMH TEPMOJMHAMUYECKUMH Tapa-
METpaMH; MPAKTUYECKH, BO BCEX PabOTax, MOCBSIICHHBIX HAYaIBbHON CTaJNH 3apOXKICHUSA HOBOH (a3bl, 00pa3o-
BaHME METACTAOMIBHON (a3bl CUNTaeTCS MTHOBEHHBIM. [10Ka3aHO, 4TO BEPOATHOCTHBIN XapaKTep OMHUCAHMUS IIPO-
1iecca 3apoJpIeo0pa3oBaHms KaK CIly4alHOTO MapKOBCKOTO CTAI[HOHAPHOTO MPOIIECCa WM OJHOMEPHBIX YpaB-
Heanit Poxepa-Ilnanka Tpedyer Goree cTpororo 0O0OCHOBAaHUS, IOCKOIBKY PsI MPEATIONOKCHUHA (OTCYTCTBHE
MOCJIEICHCTBYUS, OPAMHAPHOCTE U Jp.) HE BBITEKACT M3 (PU3NYECKON KapTHHBI SBICHUS; TaK KaK 3KCIECPHMEH-
TaJIbHO HaOJIFOaeMBIMH SBJIAIOTCS (KaK M B KBAHTOBOW TEOPUH) HE CaMy (DYHKIIMHU PACTIPEICICHNUS, & ©X MOMEHTBI
Y KOPPEJSITOPHI, TO LeJIecO00pa3Ho MPOBEICHNE aHaM3a CTATUCTUUECKUX 3aKOHOMEPHOCTEH HaYalIbHOM CTaaun
3apoAplieo0pa3oBanusi, UCIONB3ys moaxon CrpaTtoHoBuua. [lokasaHo, 4TO (pakTajgbHBIE MOJEIU MaJO IMPH-
TOJIHBI JIs ONTMCAHKS HauyaJIbHOM cTainy 00pa3oBaHus LIEHTPOB KpucTauu3anuu. [IpeanoxkeHa mpocTyo MoJielb,
KOTOpast JaeT HEKOTOpbIe (PM3MYECKHUE MPEACTAaBICHNUS O Ipoliecce TOMOTEHHOT0 3apoblieodpasoBanus. [loka-
3aHO, YTO PaJNyC 3apo/IbIlIa MPAKTHYECKH HEe 3aBUCHUT OT BH/a aTOMOB MeTallla, CpeaHee yuciao N yacTul B 3a-
POZBIIIE UMEET OUH HOPSIOK.

Keywords: coating, nucleation, statistics, new phase, probability, thermodynamics, distribution function.
KiroueBble ci1oBa: TIOKPBITHC, SapOZ[BIH.Ie06pa3OBaHI/Ie, CTaTHUCTHUKA, HOBas (1)21321, BCPOATHOCTDb, TCPMOJANHA-
MUKa, QYHKIHS pacrpeaeIeHus.

Ecnu noayoxkka MMeeT BBICOKYIO TEeMIIeparypy,
KOTJIa IPOMCXOIUT HHTEHCUBHAS TU(DY3HsI aTATOMOB,
TO 00pa3oBaHHE MOKPHITHH (IUIEHOK) Ha ITOAJIOKKE
MPOUCXOJUT 10 OAHOMY M3 TPeX KJIaCCHYECKUX MeXa-
HHU3MOB pocTa. [Ipy BEIOJIHEHUHN YCIOBUH Y2 = Y12 + Y1

(Y1 — TIOBEpXHOCTHAs SHEPTUS MOI0KKH, Y2 — OBEPX-
HOCTHAsI SHEPIUs MOKPHITHS (IUICHKH), Y12 - TOBEPX-
HOCTHas 3Heprus pasjena a3 — Mexy HOANOKKON U
IUIeHKOI) niu Mozens Ban-nep-Mepse, korna BTopoit
CJION He HaYMHAET PACTH, IOKA POCT MEPBOTO CIIOS HE

3aKoH4YUTCS (pHC. 1).

— —

Pucynox 1. Mooenv Bau-oep-Mepse

[Ipu BBITTOIHEHUH YCIOBHH Y2 < Y12 + Y1, BOBHUKAET OCTOBKOBBIN POCT MM MoJienb DonbMepa-Bebepa (puc. 2).

— —

Pucynox 2. Mooenv @onvmepa-Bebepa
IIpu BbINONHEHUU NMEPBOHAYAIBHO YCIOBHS Y2 > Y12 T Y1, @ 3aT€M YCIOBHUE Y2 < Y12 + Y1, TO peagu3yercs

Mojens CtpancTku-KpacTaHoBa, B KOTOPOI MOKPBITHE PAaCcTET CHavaa MOCIOWHO, a 3aTeM 00pa3yloTcs TpeXxMep-
HBbIE OCTPOBKH (puc. 3).

—> e

Pucynox 3. Mooero Cmpancmxu-Kpacmanoea

Kraccuueckne MexaHU3MBI pocTa MOKPBITHH OC-
HOBaHbI Ha TEOPUH (Ha30BBIX MPEBPALIEHHH, KOTOPOMY
MmocBAIIeHB paboTel ['m60ca, Kommoropasa, JxoH-
coHa, Mhana, ABpamu (moxpo6uro cmotpu [1]). B 3apy-
OexHOW JMTEepaType JaHHAs TEOpHs M3BECTHA Kak
«KJIMA theory». Kitaccmueckne MexaHH3MBI pocTa Mo-
KPBITHH onpeziesieHsl B paborax onemepa, Openkens,

3enpaoBuua [1]. [Tocne HUX OBLIO MPEANPUHATO MHO-
JKECTBO IOMNBITOK YCOBEPLIEHCTBOBATH KIACCUYECKUE
MEXaHU3MBI POCTa MOKPHITUIA, OTHAKO OHU HE NPUBEIU
K €€ paJuKalbHOMY H3MeHeHur. CornacHo Kiaccude-
CKOH TeopuH, 0Opa3oBaHue 3apojbliieli HOBOH (asbl B
cTapoil MeTacTaOWIBbHOW (Daze paccMaTpuBaeTCs Kak
(dbaykryanmonHsli nporecc. [Ipu gomymeHnn Makpo-
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CKOMUYECKHX CBOMCTB JUIsSl MaJbIX arperaToB W3MEHe-
HHUE CBOOOHOI 3HEpTUn 00pa30BaHuUs 3apO/IbIIICH, CO-
CTOSIIUX U3 | MOJIEKYJI, PABHO:

AF = (Ml _Hz)l +3y,, (1)

rze Ui ¥ P2 - XAMUYECKUE TIOTEHIMAIbl COOTBET-

CTBEHHO CTapoii 1 HOBOI1 (ha3bl; S — MOBEPXHOCTH 3apO-

JBIIIA; Y12 — HOBEPXHOCTHAS YHEPTHA Ha TPAHUIE Pa3-
nerna das. U3 ycnosus sxcrpemyma 0AF/Oi cenyer:

Ap=27y,0,/1, 2
rJie V2 — 00BEM OJTHOTO atoMa (MOJIEKYIIBI) (a3bl
2,a T,

JIBITIIA.

B ciywae kpucTaynmm3anyu IMepeoxiIaXkKICHHOTO
pactiaBa ApL M, COOTBETCTBEHHO, 'k MOYKHO BBIPAa3HUTh
qepes MepeoxIaxkaeHue:

=2 MY12T0/PqAT . (3)
Torna paGoTa 06pa3oBaHMs KPUTHUECKOTO 3apPO-

Iplma cheprdeckoil GOpMBI TakKe BBIPA3UTCS Kak
¢dyaxmus AT:

- KpUTHYECKHH paauyc cdepruyeckoro 3apo-

3 2
w=ap, =M e I,
3 (p) q’aT)

rae M — MonekyIIspHEIii Bec; p — INIOTHOCTH 3apo-
JIbIIIA; ( — TEIUIOTA TUIABICHUS; T o — PABHOBECHAS TEM-
neparypa aByx (a3 6eCKOHEUHO OOJIBIIIOTO pajnyca.

CkopocTh 00pa30BaHUsl KPUTUYECKUX 3apOJIbl-
1Iei 3aMUChIBaCTCS TaK:

J=K,EWK, )

rae W — umeet cmbicn (4); MmHOXKUTENS Ko — Tep-
MOJMHAMUYECKH HE OMNpENEIsIeTCs] U Pa3HbIMU aBTO-
paMH, Ha OCHOBE MOJIEKYJSIPHO-KHHETHYECKOTO pac-
CMOTpPEHHS Npoliecca, MOoIydeHs! pasaunuHsle K.

HecmoTtps Ha paznuuHble MOAUDUKAIIUN U YTOU-
HEHMS KJIACCHUECKOW TEOpUH 3apoJbIIIe0Opa3oBaHuUs
M ee BIIOJIHE IMPAaBHIBHOM KAa4eCTBEHHOM OINHCAaHUHU
mpoIiecca 3apoxk/JIeHUS LIEHTPOB KPUCTAIUIM3ALINH, OHA
BCE-TaKM JjaJieka OT COOTBETCTBHUS SKCHEPHMEHTAIIb-
HBIX ¥ TEOPETHIECKNX JAaHHBIX. DTO BBI3BAHO CIIETYIO-
IIAMH 00CTOATEIILCTBAMMU:

- TEOpHs TIOCTPOEHA Ha TPpyOOM JIOMYIIEHUH, YTO
MHUKPOCKOIIMYECKHE CKOIUICHHS aTOMOB OO0JIafaloT
MaKpOCKOIIMYECKIMHU XapaKTePUCTUKAMH U, B IEJIOM,
PaBHOBECHBIMH TEPMOJANHAMHYECKIMH TapaMeTpaMH;

- TMPaKTUYECKH, BO BCEX pabOTax, MOCBSIIEHHBIX
HaYaIIbHOM CTaJIUU 3apOKJIeHUsI HOBOM (hasbl, 00Opa3o-
BaHUE MeTacTaOWIbHON (a3sl CUNTAETCS MTHOBEH-
HBIM;

- Teopus (M ee MOAM(HUKAIINN) COAECPIKUT P TMa-
paMeTpoB, HE UMEIOIUX CTPOTr0 KOJIUYECTBEHHOIO pe-
HICHUSI.

Kpurnueckuii 3apoabinn odpasyercst mocieoBa-
TEJIBHO B CEPHUHU CIIyYalHBIX aKTOB MPUCOEAUHEHUS U
OTpbIBa aTOMOB (MOJIEKYJT) APYT OT Apyra. [losTomy 3a-
poapIeodpazoBaHue — CIy4YailHBINA MpoIecc BO Bpe-
MEHH W MPOCTPAHCTBE. DTO MPEIONpPEIeIseT BeposT-
HOCTHBIN XapaKTep MapaMeTpoB, KOTOPHIE OMUCHIBAIOT
KHHETHKY 00pa3zoBaHus 3apoabimeil. KommdecTseHHOE
OTIHICaHMeE CIyYalHOTO MpoIiecca qaeTcs ero GyHKImen
pacrpenienieHusl, yIOBIECTBOPSAIONICH KHHETHIECKOMY

ypaBHeHHIO. B 001emM ciryyae KMHETHYECKOe ypaBHe-
HHUE SIBISIETCSl CJIOXKHBIM HHTErpo-anudepeHab-
HBIM YpaBHEHHEM, PEIIUTh KOTOPOE HEBO3MOXKHO. O1-
HaKo, €CIIM PaccMaTpuBaTh CIy4aiHBIH Mpolecc Kak
MapKOBCKHUH, TO KHHETHYECKOE ypaBHEHHE EPEXOAUT
B nmuddepeHnuaIbHOe YpaBHEHHE, KOTOPOe UMeeT 00-
Jiee IpoCcTON BUI. B yacTHOM ciyyae myacCOHOBCKOIO
mporecca THOeT M Pa3MHOXKEHHS ¢ KOHEYHBIM YHC-
JIOM COCTOSIHWH TIOXTydaeTcs cucreMa anug¢epeHIn-
AJIBHBIX YPABHCHHUI KUHETHKH 3apOABIIICO0Pa30BaAHIS
(cm. [2-5]):

dpo (t)/dt = _xopo(t)ulpl(t)v
P (8)+ 11 s (t) ©

dpn(t)/dt = A’n—lpn—l(t)'

31ech Ao — BEPOSATHOCTD TIEpEX0/1a CUCTEMBI U3 CO-
crostaus Eo B E1 w1 T.11.; 11 - BeposTHOCTH mepexona u3
cocrosnus E1 B Eo u 1.1. BepostHOoCTh nepexona u3 En
B En.1 monmaraercs nymo (nn=0), T.e. coctosiuue E, mis
TaKOW cucTeMbl - normoraroiee; Pi(t) - BeposTHOCTH
HaXOXJICHUSI CUCTEMBI B COCTOSTHUU E;.

Cucrema ypaBHeHHH (6) sBiIgeTCS CHCTEMOH
ypaBHenuid KomnmoropoBa [6]. OOmee perienue
HAacTOJBKO T'POMO3JIKO, YTO HE IIO3BOJIET IPOBECTH
aHaIM3 Ja)XKe YUCICHHBIMU MeTomamu. IIpuBeneHHbII
BBIIIIE TIPUMEP MOKa3bIBAET, YTO OOIBIIMHCTBO HCCIIE-
JOBaTeNei NACT MO Iy TH pPelIeHus ypaBHeHNH 1uddy-
3MOHHOTO THIA, MaTeMaTH4YecKas TEOPHsl KOTOPBIX
pa3paboTaHa JocTaTOYHO MOJHO (Hampumep, [7, 8]) u
KOTOPBIE ONMCBHIBAIOT MpOIecC CiIydailHBIX Oy»kaa-
HUM, a TaKKe TEOPUU HAJIEKHOCTH, TOPSAKOBBIX CTa-
THCTHK, MAaCCOBOT'0 OOCITY)KUBAHUS U PS APYTHX).

K uuciny OCHOBHBIX KMHETHUYECKHMX YPaBHEHHH,
BBITEKAIOUIMX M3 JAUPPEepeHIHAIbHBIX YpaBHEHUIl
Konmoroposa, st cirydaifHBIX MapKOBCKHX IIpoOIec-
COB OTHOCATCA ypaBHeHHs: CMoiyxoBckoro-Yenmena
u ®oxkkepa-Ilnanka. Ilpu MHOromMepHOM BekTOpE (,
ypaBHeHI/Ie ®okkepa-Ilnanka umeer BUa [9]'

0 1
—=—Z ki) ZQ,quef-m

Honqub pemeHI/Ie ypaBHeHUs (7) B SIBHOM BHJIE
yZAaeTcs UMb B YACTHBIX CIy4asiX, HallpHUMep, €CIIH Be-
munHa K nuHeiHa mo nepeMeHHbIM (], a BennaruHa Qjk
HE 3aBHCHUT OT (. YpaBHeHUe (7) UMeeT BaKHYIO POJIb
B HECTALIMOHAPHOH TEOpUU 3aMENJICHHS HEHTPOHOB
[10], oanako ero nuHeapu3auus IPUBOJUT K TOMY, UTO
€ro pelleHre CBOJAUTCS K OTBICKAHUIO COOTBETCTBYIO-
meid ¢yHKuuu ['puHA TpH PasTUYHBIX TPAaHUYHBIX
YCIIOBHSAX.

s pemeHus cToxacTHuecKux anddepeHnais-
HBIX ypaBHEHHH AU((Y3HOHHOTO THIA, K KOTOPBIM
TaKkke OTHOCATCS ypaBHeHHs (6) u (7), pa3BUTO He-
CKOJIBKO TIOJIXO/IOB, M3 KOTOPHIX HEOOXOIMMO OTMe-
tuTh nojaxoasl Mto [11] u Ctparonosuyua [12]. Pewas
3amnMcaHHble s mpouecca Mapkosa Y(t) croxactuye-
CKUE ypaBHEHHUs Tula JlaH)keBeHa, MOXHO HaXOJIUTh
COOTBETCTBYIOLINE €EMY HECTAL[IOHAPHBIE WU CTaLHO-
HapHblE MOMEHTBI U KOPPEISTOPHI, OJHOBPEMEHHBIE
WM MHOTOBpeMeHHbIe [12] croxacTndeckue ypaBHe-
Hus Uro [11]:
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¥, =f.(y)+ X o(y)e(t), (8)

rae (9(t) - nenpTa-KOPPENTMPOBAHHEIE IO BPEMEHH
ciiy4aifHple (QYHKIHH, UMCIOT HEAOCTATKOM TO, YTO C
BXOJSIIIUMH B Hero BeIpakeHusamu tuna o(Y){(t) npu
Pa3IMYHBIX BBIKJIAJKAX HENb3sl 00paIaThCst MO 0ObIY-
HBIM TMPaBUJIaM, TPUTOAHBIM JUIS [VIAJKHX (YHKIHH.
3T0 00CTOATENBCTBO HEYOOHO € MPAKTHYECKOH TOUKH
3penunsi. OObIYHBIE TpaBHiIa NPEOOpPa3OBAHUS MOKHO
NPUMEHSTh K CTOXacTHYecKoMy ypaBHeHHto Crtparo-
HoBHua [12]:

Vo =0, (y)+ > a%(y)e 1), ©)

3allUCAHHOMY B CHMMETPU30BaHHOM CMBICIIE.
IIpu sToM ypaBHeHHe (9) MOHUMAETCS TaK: CHauajIa Mbl
3aMUCBHIBAEM €TI0 VIS Og-KOPPEIUPOBAHHOMN alpPOKCH-
Maruu nporeccos (E)(t), a 3aTeM B 3TOM ypaBHEHHH Iic-
pexoauM K peaeny €—0, 9To naeT HaM ypaBHeHHE (8).

OtMeTruM, 9TO 00a IMOAX0Ja 0 HACTOSIIETO Bpe-
MEHH TI0Ka eIIle He HAaIlUTA CBOCH peann3aiuil B TeOPUHN
3apoXkIeHusT KpuctawioB. Hampumep, B padote [13]
CKa3aHO, YTO «HM3Yy4YCHHE O00pa3oBaHMs HOBOW (hazbl
MPUBEJIO K CO3/IaHHIO OOIIET0 METO/Ia ONMCaHHs KHHe-
TUKHM ()a30BOr0 Hepexoja MepBOro pojaa, B KOTOPOM
POCT MaKpPOCKOIMYECKOT0 3apojbllia CTaOMIBHON
(assl «... 0OBIYHO CBOJMTCS K PELICHHUIO OJTHOMEPHOT'O
ypaBHeHuss Doxkkepa-Ilnanka...». [TomoOHbIH 01X01
OBLT WCTIONB30BaH | B padote [14]. OaHako, oTHOMEp-
Hoe ypaBHeHHEe Dokkepa-IlraHka MPUBOIUT K OTCYT-
CTBHIO (DIIYKTyaluii, 4T0 IPOTHBOPEIHUT CAMOMY TTOHS-
THIO 00pa30BaHMS 3aPOABIIICH 3a cUeT QIIyKTyaIlHi.

B pabore [15, r1.9] mokaszaHo, Kak JeTKO H IPOCTO
MOJy4YaTh HWHTETPANbl IO TPACKTOPUSAM, YpPaBHEHUS
®dokkepa-Ilnanka u Jlamxkesena-Mro. OgHako, Kak Mbl
OTMEUaJH BBIIIE, MOJYYUTh PEIICHUS dTHX ypaBHEHUH
JUIA peaNbHBIX CyyaeB ObIBaeT OYEHB TPY/IHO.

B 3axioueHne OTMETHM clielyroIee:

- (hopManbHBIN BEPOSTHOCTHBIM XapaKTep omuca-
HUS TIpoLIecca 3apoIble00pa3oBaHus KaK CIIyJaiHOTo
MapKOBCKOTO CTallMOHAPHOTO MPOIIecca WIH OJHOMEP-
HBIX ypaBHeHH ®okepa-Ilnanka Tpedyer 6osee cTpo-
roro 00OCHOBaHUS, TIOCKOIBKY P MPEINOI0KCHUN
(oTcyTCTBHE MTOCTENESHCTBHSA, OPIMHAPHOCTE U JP.) HE
BBEITEKACT U3 (PU3MICCKON KapTHUHEI SIBIICHIS,

- TaK KaK SKCIEPUMEHTAIbHO HaOII01aeMBIMH SIB-
JstroTCs (Kak ¥ B KBAHTOBO# TEOPHH) HE caMy (DYHKIINU
pacrpeieNieH s, a UX MOMEHTHI U KOPPEJIATOPHI, TO Iie-
J1eco00pa3HO MPOBEACHUE AaHANIM3a CTATUCTHYECKHX
3aKOHOMEPHOCTEHN HaYaIbHON CTaJINU 3apOIbIieo0pa-
30BaHUs, NCTIONB3Ys noaxo CtpaToHoBHya [12];

- UHTEpPECHBIE PE3yIbTaThl MOXKHO MOJYUYUTh, UC-
M0JIb3Ysl CHHEpreTUUecKuid moaxox [15].

B 80-e ronasl mponuioro CToJeTHsI UCCIEeN0BaTe-
JIeH MPUBJICKIIO HEOOpAaTHMOE OOBEINHCHHE YACTHII B
KJIacTephl — 3a/laya, aHAJIOTMYHAsi OTMEYEHHON HamMu
Bbie. CTajo MOHSATHO, YTO UMEHHO KJacTepHu3alus
SIBIISIETCS] OJTHUM U3 CTIOCOO0B BOSHUKHOBEHHUS (hpaKTa-
JI0B B HE0OpaTUMbIX Tiporieccax. Burten u Cannep [16]
MIPEIJIOKUITA MOJIENH TAKOTO poJia — MoeNb uhdy3n-
OoHHO-OrpaHm4eHHON arperammu (JJOA), craBmeit
MpeIMeTOM UHTEHCHUBHBIX HcciiefioBanuii [17-20]. Mo-

JIeNTb OYCHb TPOCTA: COBEPILAIOIINE CITy4aiiHOEe OJTyK-
JTAHWUE YaCTHIIBI B PE3yJIbTaTe aKKpeuH (IPHUCOCIIHE-
HUs1) 00pa3yroT KJIacTep, MPUXO/IA MO OJHOW U3ANU U
MPUCOCTUHSSICH JTHOO K TOUYCUHOMY IICHTPY KJIacTepH-
3aluy, MO0 K paHee aKKPETUTHPOBABIIUM YACTHIIAM.
VHTeHCHBHBIE KOMITBIOTEPHBIC HCCIICIOBAHUS IIOKa-
3aJIH, 9TO B PE3yNbTaTe TaKoOTo Mporecca 00pa3yroTcs
CJIOXHBIC pa3BeTBICHHBIC (pakTaibl. B [16] BeImEneHO
TPU IUHAMHUYECKHX pexuma: 1) pekum, OMU3KHHA K
paBHOBECHOMY; 2) 00pa3oBaHUE CTPYKTYp U 3) XaoTH-
yeckuil pexkuM. [Ipu sToM muddy3uto CKpBITOH Ter-
JIOTBI OT PAcTYIIETO KPUCTAILTIA OTOXKAECCTBRISIOT C ABU-
JKCHHUEM CIIyYaliHO OJIY»TAIONIUX YACTHUI[ K KIacTepy.
HepaBHoBecHbI KpuCTaJlI, IO MHEHHIO aBTOPOB [16],
(opma KOTOpOro onpeAeNsieTcs NocTpoeHneM Bynbda,
COOTBETCTBYET pexuMy (1). DopMbI CHEXXUHOK COOT-
BETCTBYIOT pexxumy (2). HeynopsimoueHHsli xaoTuue-
CKHH POCT KpHCTaJIa, OTOXISCTBIIeMbIH B [16] ¢
JOA, noBeneHHBIH 10 KOHEYHOTO MpeeNa, CIYXKHUT
npuMmepoM (3). Hambomnee W3BECTHBIM DKCIICPUMEH-
tanbHbIM npuMepoM JIOA sBIsieTCS 3IEKTpOJIUTHYE-
CKOE€ OCaXXJIeHHe MeTaluioB Ha 3jektpon [17]. Onuca-
HHUE POCTa KPUCTAJUIUTOB OCYIIECTBIISETCS C TOMOIIBIO
CTallMOHAPHOTO YpaBHEHHS TUPQPY3UU IS ITIOTHOCTH
noHoB U(r, t) ¢ morioImaronMMy rpaHHYHBIMHU YCIIOBH-
SIMH:

VU(F,t)=0 (10)

U/S =0+ o6pesanue (11)

JIOTIOTHEHHBIMHU YCJIOBUSIMH POCTa Ha TpaHUIIE:

V, ~nVU/S, (12)
rre Vn - HopMaJlbHasi CKOPOCTh POCTa YaCTUIIBI HA
TpaHMUIIe.

Ucnonp3ys BenmuuHy Vy, 3aJaBacéMyr0 COOTHO-
merreM (12), yaanock moka3aTh YHCICHHBIM MOJICITH-
pOBaHHEM, YTO YHOMSHYTBIA BBIIIE MPOIECC IKBUBA-
nerreH JJOA. B cienyromieit ctatbe pabotsl [16] Can-
nep npemioxu kouTuayanbayo JJIOA. Bmecrto (10)-
(12) 6bu10 TIpeIoKeHO HOPMYIHPOBATH 3814y B TEp-
MUHAX JBHKCHHS [TOBEPXHOCTH pa3Jiena, MOAMUThIBA-
eMoH ciTydaifHO Oy’)KTaroIlMMH YacTHIIAaMH, M Iepe-
MHCaTh YPABHEHUSI B BUIC:

ViU=0. (13a)
V,=-nVU|S/4n. (136)
U(R,)=0, (138)
UX)=1-70¢)
U(Xéiéba.)zl' (137)

Ha 6onbmom paccrossaun Ro mone U mogaepxu-
BaeTcsl paBHBIM HYJIIO; BHYTPU 00JacTH, OrpaHHYeH-
HOW TIOBEPXHOCTBIO pa3fiena, OHO PaBHO EIUHUIIE;
x(Xs) O3HawaeT KpHMBH3HY IIOBEPXHOCTH pasaena B
Touke Xs; Vn - HOpMaJbHAs CKOPOCTh IOBEPXHOCTH
paznena. @opma oOpe3aHus] COOTBETCTBYET 3aja4e O
BSI3KMX NaJIbLIaX, HO IIPUTOHOCTH €€ B paMKaX MOJIEIN
JOA comHHTENbHA, TIOCKOJIBKY TPAaHUYHOE YCIOBHE
IIPU YHUCICHHOM MOJIENMpOBaHNA Ha ocHoBe JJOA
BKJTIOYAET TOJIBKO OOpe3aHHe Ha MajloM PACcCTOSHHH,
COOTBETCTBYIOIIEM pa3mepam yacTuil. Ho xakoe-To 00-
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pe3anue He0OXOIUMO - B IIPOTHBHOM CIIydae BO3HHK-
HyT Heduzndeckue ycioBus. Pemars ypasuenus (13)
MPSMBIMH METOJIAMH CJI0KHO. OJHAKO 103Ke OBLIO MOo-
Ka3aHo, 4T0 Oojiee 3(P(PEKTUBHOE PEIICHHUE MOXKET

OBITH JOCTUTHYTO IYTEM Iiepexojia K urerpo-nudde-
pEeHLMATBHOMY YPABHEHHIO:

1+ (4m) ™ [ dXox(X4 )06 (Xs, Xg. )/ an'= [ dXsG(Xs, X )8(Xs), (14)

rae G(X,y) — dyukums I'puna 11 AByMEpHOTO
ypaBHeHus Jlannaca. IHTerpai B 1€BOH 4acTu ypaBHe-
Hus (14) — moreHMan NBOWHOTO CIIOSI BEIMYUHBI —
¥/4m, cozmaromuii ckayok mouis ot 1 1o 1-x(Xs) Ha mo-
BEpPXHOCTH pazjaena. Yucinenno pemas (14), MOKHO T0-
JIy4ath (hpaKTaIbHBIC CTPYKTYPHL. 3a MOCIECTHIE TOIBI
B TeopeTudeckoM Imiane B JJOA cyIIecTBEHHBIX U3Me-
HeHuil He mpowusomwio [13, 14, 17-20]. OTmeruMm Te-
meph cleAyromue oocToaTenscTBa: Moneinb JJOA He
BBIXOJUT 32 PAMKH TE€OPUH MapKOBCKHX IIPOIIECCOB, O
KOTOpPOW MBI TOBOPHIJIH BBIIIE, TEM 0OJIee YTO MApPKOB-
CKHE BETBSAIINE INPOLECCHI, B NMPHUHIUIE, ONUCHIBAIOT
CIIOKHBIE BETBSIIUE CTPYKTYphl; ypaBHeHus JJOA
(4.10)-(4.12) u (4.13) HEPHUMEHNUMBI K HaYAIBHOM CTa-
JIUH arperaliii U3-3a HeOolpeIeIeHHOCTH B ONpeiene-
HUH TIOBEPXHOCTH «OTHOI WIH «JIBYX» YaCTHII U T.1.
W €€ KPUBH3HEI, a TAK)KE M3-3a «CIJIBHOI» HECTaIfo-
HapHOCTH HAYaJIbHOTO IMPOIecca arperarii; IMEIOTCS
Cepbe3HBIC BO3PAKCHUS B OTHOUICHUH TPaHUYHBIX
YCIIOBHH, HE BRITEKAOIIIX HEMTOCPEICTBCHHO U3 (pr3u-
YECKOW KapTUHEI SBICHHUS.

Takum 00pa3oM, (pakTaibHbIC MOJACIH, B TOM
gucie u JIOA, Mano IpUroAHsl Ui ONUCAHUS Havyallb-
HOHM cTaguu 0Opa30BaHUsl LIEHTPOB KPHCTAJUIM3ALMH.
OpHaKo OHU OYCHb IOJIC3HBI IS MOAETIUPOBAHUS MHO-
T'HX MOCIEAYIOIUX CTaAui pocTa KPUCTAJIIOB.

31eck MBI XOTHM HPOJEMOHCTPUPOBATH OJHY
MPOCTYI0 MOJIENb, KOTOpas JaeT HEKOTOpHIe (U3nde-
CKHE TPEACTaBJICHUS O MPOIECCe TOMOTEHHOTO 3apo-
IeIeoOpa3oBaHus. B oHOPOIHOI cpene ¢ IIOTHO-
CTBIO YHCJIa YACTHUI] N BEPOATHOCTH W(r) TOTO, UTO 0NN~
KA cocell HAXOAUTCS HA PACCTOSHUU [k OT
BBIOpaHHOW YaCTHIIbI, HETPYTHO TOJIyYUTh U3 KJIACCH-
YeCKOW CTaTHCTHYECKOW (PM3UKH, U OHA PABHA:

W(r, )= 4nni? exp|-4xn?/3].  @s)

BepOHTHOCTL HaXO0XIACHUA N 4acTHIl B 3ap0;[51me

. BepositHoeTs (15) MBI ompepenum, ¢ Ipyrou cTo-
POHBI, KaK OTHOLIEHUE 3HEPIUH 6OSOBCKOFO aToMa

E=27%/2a, z—cady4, a=const) «x mommoii

SHEPTUM CUCTEMBI (UIeabHBIN ra3) (3/ 2nkT0). Oto

CJIeJIaHO JUIS TOTO, YTOOBI KaYeCTBEHHO OLICHHTh, OY-
JICT JIM OTIUYATHCSI KPUTHUYCCKUH painyC 3apOIbIINa Iy
, HampuMep, Ui pa3nu4yHbIXx MetamwioB? Takum oOpa-
30M, MBI IMEEM

2

z%/2a-N
3/2nkT,

Jlorapudpmupys o6e yactu (16) u mpoBons He-

CIIO’KHBIE TIPEOOPa30BaHUS, TIOTYIHAM:
) 3. T, 4
Z T 2.3
—9In10+In| A= |+=n—2=—Nn"r;] .(17)
T,) 2 AT 3

31ech MepBHIi WICH BOZHUKACT IIPH ITOICTAHOBKE
KOHCTaHT, 0=1 - o0ecIieunBaeT SIHYI0 Pa3MEpHOCTh
BEIIMYHH, 1o — TemrepaTypa IuaBieHus, AT=To-T1 -
nepeoxnaxaeane. M3 (17) BUAHO, YTO TEpBbIC IBa
YIleHa CJeBa MPeHeOPEeKUMO Majlbl 0 CPABHEHHUIO C
OCTaNILHBIMU. JTO Cpa3y yOHUpaeT 3aBUCUMOCTH Ik OT Z,
T.€. OT BU/Ia aTOMOB KPHCTAJIM3YIOIIETOCs BEIIEeCTRa.
OxonuarenbHO U3 (17) umeem:

r31T
* mn AT

Ecnu caenaTh OIEHKY 110 CPEIHUM BEJIHUHUHAM: Ty
~ 1 1M, To~ 1000 (mmst metamuios), AT ~ 100, n = N —
gpcny Jlommuara ~ 3-10%° cm3, To MBI omyuum ams
yycia yactul B 3apoapiiie N ~ 100. Huxe Mbl npuBo-
IUM JaHHBIC, B3sATHIC W3 pabotel [21]. Bumno, uto
HAIIIK OICHKH 10 (opmyde (18) kauecTBEeHHO coriacy-
IOTCSL C DKCIIePUMEHTAIFHBIMU JaHHBIMU. [leiicTBu-
TEJEHO, PAINYC Ik 3aPOIBIIIA IPAKTHYSCKH HE 3aBHUCHT
OT BHJIa aTOMOB MeTallIa, cpegHee Yucio N JacTHIl B

= (amn)"rN expl- 4nNn?r? /3] 16)

(18)

PaaMyCcoM I« paBHA, OYE€BHUIHO, W HW 3apOJBIIIC UMECT OZINH IIOPANOK.
Tabmuna 1.
IMapaMeTpbl KMHETHKH 3apOAblNIe00pa3oBaHus NPH KPUCTAUIN3ANMHI NEePeoXJIaKIeHHbIX MeTaJuIoB [21]
MeTtann To, K AT, K Ik, HM N
Pryts 234 90 0,8 100
OnoBo 505 180 0,8 130
BucmyT 544 200 0,8 30
CauHel 600 170 1,1 180
I'epmanuii 1210 295 0,9 130
Cepebpo 1234 253 1,2 430
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U3 (18) cnemyer, 4To B IPAaBOM YacTH CTOSIT Iapa-
METpBI, BEIMYMHY KOTOPBIX HE U3MEHHIIb B IMINPOKHX
npenenax, T.e.

N-r ~const. (19)

CootHomrenre (19) mpuOIMKEHHO BBITIONHASTCS
IUISL MHOTHX BelecTB. [TIyOOKHe IPHYHHEL TOJOOHBIX
KOPPEJSLUHI ITOKa ellie He SCHBL

U3 mpuBeaeHHOTro BBIIE KPAaTKOTO 0030pa Ipo-
Hecca 3apoAbllieo0pa3oBaHus CIEAYeT, YTO B ITOM
HarpaBJIeHUH HEOOXOANMBI KaK TEOPETHIECKHUE, TaK U
9KCIEPUMEHTAIILHBIC YCUIIUS JUISl BBISICHEHHST MHOTHX
BOIIPOCOB, YaCTh U3 KOTOPBIX OTMEUYEHa HAMU BBIIIIE.
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Currently, Kazakhstan is intensively introducing new information and communication technologies (ICTs),
increasing competition from foreign media, and gradually switching to new standards for TV and radio companies,

telecom operators, and digital broadcasting in the country.

Keywords: New media, Mass media.

Information processes are global in nature, but
have national characteristics of the emerging state.
With the acquisition of sovereignty in Kazakhstan, a
new system of mass media was formed. De-monopoli-
zation of the telecommunications and broadcasting sec-
tors has been implemented. The emergence of new me-
dia organizations, private and joint-stock media, and
TV and radio companies has made it possible to quickly
and easily enter the media market, constantly feeling
the need for information resources and messaging.

Currently, the mobile telephony market is actively
developing in the country. The Ministry of Transport
and Communications of the Republic of Kazakhstan is
actively working to introduce the 3G cellular commu-
nication standard in the territory of the Republic. By the
beginning of 2012, there were 24 million mobile sub-
scribers in the country (the population of Kazakhstan as
of May 4, 2012 was 16.73 million people).

Internet users are growing rapidly in Kazakhstan.
So, from 2000 to 2009, the number of Internet users in
Kazakhstan increased from 70 thousand to 2.3 million
people (increased 30 times). By 2010, the number of
Internet users was 3.5 million. At the beginning of
2012, there were 8.7 million Internet users in the coun-
try.

Currently, new media, in particular social net-
works, are rapidly developing all over the world, and
Kazakhstan is no exception. Facebook is one of the
most frequently used social networks in the world and
the most frequently used query in the Google search en-
gine. As noted by the Executive Director of the com-
pany" Intenews-Kazakhstan "M. Yelshibayeva, " if
Russian Internet users like such social networks as Od-
noklassniki and Vkontakte, Kazakhstanis prefer Face-
book and My World. In addition, Kazakh is one of the
four most frequently used languages on Facebook. (1).

The first cable TV networks in the country began
to be created in the late 1980s. Currently, 146 cable TV
operators provide cable TV services in the republic,
mainly in regional centers and major cities of the coun-
try. The country is rapidly developing a cable television
system, where subscribers of this type of broadcasting
are offered more than 100 channels. In March 2003, the
Association of Cable TV Operators was established in

Kazakhstan. The main cable TV players in Kazakhstan
are:

- Alma-TV JSC,

- Alem Communications Holding, which includes
Digital TV networks (Almaty), G-Media (Pavlodar),
Sekatel (Aktau, Astana, Almaty) and 5 other companies
in the cities of Taraz, Aktau, Zhanaozen, Uralsk, Ak-
tobe.

- tv icon,

- Kazakhtelecom and iDTV.

According to experts, the pay TV market in Ka-
zakhstan is growing by 15-20 percent annually.

Kazakhstan is actively implementing new infor-
mation technologies in the mass media. A large terri-
tory of the country contributes to the development of
satellite television-television without borders. Kazakh-
stan's Baikonur cosmodrome, a space rocket launch
center, provides great assistance in this direction.
Thanks to the Zharyk satellite TV system, it became
possible to broadcast TV programs from the Northern
and southern capitals to all regions of Kazakhstan, as
well as TV programs from some countries of Russia,
Uzbekistan, China, and Mongolia. peripheral broad-
casting.

In July 2011, the second Kazakh satellite "Kazsat-
2" was launched, providing the republic with satellite
communications, as well as digital television and radio
broadcasting. This satellite is intended for domestic
broadcasting and telecommunications. And with the
launch of Kazsat-3 in 2013, the republic will not de-
pend on foreign telecom operators. For the creation of
the third satellite in 2011-2013, Kazakhstan will allo-
cate 24 billion tenge (2) (1 ruble = 4.6 tenge, 1 dollar =
149 tenge).

Currently, the state program "Electronic Govern-
ment" is being implemented, approved by the Decree
of the President of the Republic of Kazakhstan dated
November 10, 2004. Its goal is to create a corporate in-
formation system throughout the country. It consists of
two stages: the first one is informative and the second
one is interactive. An e-government web portal has
been launched as a single window, bringing together all
the Internet resources of government agencies.

Kazakhstan has started developing 6 national web-
sites. The first is the national educational website,
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which hosts electronic textbooks for schoolchildren and
students. The second is the first national medical web
portal for a wide range of users. There will be a project
of the electronic library of Kazakhstan. A large portal
"National heritage of Kazakhstan" is planned, contain-
ing information about the history, culture, ethnic group
of Kazakhstan, its peoples. There will be two more por-
tals: a portal for legal entities and a business portal that
reveals the country's business potential.

The most important priority for Kazakhstan is the
country's transition to digital broadcasting by 2015,
which is due to global trends — the transition period of
the International Telecommunication Union "Geneva-
2006 "(2007-2015).) introduction of digital television
broadcasting in coordination with broadcasting. Ka-
zakhstan has developed a state program for the devel-
opment of digital television and radio broadcasting in
the Republic of Kazakhstan for 2008-2015. Its imple-
mentation requires the allocation of funds from the na-
tional budget, as well as extra-budgetary sources: direct
domestic and foreign investments totaling 36.165 mil-
lion tenge (3).

On July 3, 2012, Kazakhstan launched a digital
terrestrial TV broadcasting network in the cities of
Astana, Almaty, Karaganda, Zhezkazgan and Zha-
naozen. In total, the network includes 827 radio and tel-
evision stations. DVB-T2 broadcast standard with
CUD. Two multiplexes equivalent to 30 SDTV chan-
nels are broadcast in Astana, Almaty and regional cen-
ters, and one multiplex of 15 TV channels is broadcast
in other localities. The construction of the digital ter-
restrial television network is scheduled to be completed
in 2015. The national TV and radio broadcasting oper-
ator Kazteleradio JSC provides parallel operation of the
existing analog broadcasting network.

To increase the competitiveness of domestic tele-
vision production, it is planned to create a global multi-
segment broadcasting network, which provides for the
appearance of the largest news agency in Central Asia.
The Ministry of Communications and Information of
the Republic of Kazakhstan (now the Ministry of Cul-
ture and Information of the Republic of Kazakhstan)
opened a new TV and Radio Complex in Astana in De-
cember 2011. Currently, the draft law "On TV and Ra-
dio Broadcasting" has been approved, which regulates
issues related to digital broadcasting, as well as other
issues of great importance for the development of the
industry.

If in 1990 there were only two national TV chan-
nels in the republic, then 4 radio programs and about
400 magazines and newspapers were published. Cur-
rently, more than 7 thousand people are registered.
Mass media, of which 3,018 mass media operate on a
permanent basis. The share of print media (newspapers
and magazines) is 91% of the total number of mass me-
dia, electronic media - 8.5%: 63 TV channels and 42
radio companies, 146 cable TV operators and 6 satellite
broadcasters, 0.5% - news agencies.

The share of non-State media in the country's in-
formation market is 85 percent. The largest contribu-
tion among print media:

- social and political publications-36%,

- information -32%,

- scientific and analytical -27%.

Almost half of the total number of newspapers is
published in Kazakh and Russian, there are newspapers
published only in Kazakh or only in Russian, some
newspapers are Uyghur, Korean, English, German, etc.
Foreign news agencies are accredited in Kazakhstan:
ITAR-TASS, RIA Novosti, Reuters, Franz-Press,
Xinhua, etc.

Since 2005, funding for supporting ethnic media
and demonstrating interethnic relations has been in-
creased more than 4 times. In Kazakhstan, newspapers
and magazines are published in 15 languages, radio
programs-in eight, TV programs-in 11 languages, the
state allocates funds to support the activities of 19 eth-
nic media outlets, a total of 33 (4).

Electronic media coverage in the country is pro-
vided by 11 TV channels and 5 radio stations. Programs
at the national level: Khabar TV channels — 98.19%,
Kazakhstan-98.06%, El-Arna — 83.58%, First Channel
Eurasia-78.82%, Kazakh Radio-93.2%. There is a sat-
ellite channel "Caspionet”, which broadcasts in Central
Asia, the Middle East, Europe and North Africa. In
2011, Caspionet began broadcasting in the United
States, and its programs also became available in Amer-
ica (5). Rural localities are mainly covered by the state-
owned Khabar, Kazakhstan, and El-Arna channels.

Non-governmental republican TV and radio com-
panies broadcasting at their own expense on a large ter-
ritory of the republic: KVN, NTK, Channel 31, STV,
Radio Russia Asia, Europe plus Kazakhstan, Radio NS.

About 2,400 foreign media outlets, including 2309
newspapers and magazines, 83 TV and radio programs,
are distributed on the domestic Kazakh information
market. More than 80 foreign media outlets are accred-
ited in Kazakhstan. About 90% of the total number of
foreign media titles distributed on the territory of the
republic in Russian, 5% - in English, 5% - in other lan-
guages of the world.

The largest foreign media distribution networks in
the republic: Kazpost JSC, AiF-Kazakhstan Joint Ven-
ture LLP, Eurasia-Press JSC, Alma-TV JSC, Sekatel
LLP, Kazcenter-TV, Katelko+. The total volume of
mass media distributed by these structures is 70 percent
of the total volume.

Kazakhstan was the first among the Central Asian
states in the CIS to start broadcasting using advanced
technologies using digital television, a multimedia sat-
ellite system for transmitting a television signal and live
television broadcasting.

Today, the leading role in the country is played by
computerized information communication networks,
which are introduced into our lives in different direc-
tions, within individual states, regions, and at the trans-
national level, forming a wide network of connections,
whose services are often compared. functions of the
nervous system.

The information technology revolution has
strengthened the introduction and development of
global QMS, satellite, cable TV, mobile telephony are
rapidly spreading in the republic, the number of web
publications, information multimedia resources is
growing, fiber-optic communication and paid video are
developed. Socio-economic changes in Kazakhstan's
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society have determined the direction of development
of new information technologies and mass media in the
country.

The trend of preparing national broadcast pro-
grams that can compete with international programs is
becoming more and more noticeable, the launch of its
own communication satellite provides direct television
broadcasting throughout the country, specialized cable
television services are being created, digital and inter-
active broadcasting is gradually being introduced, and
the Internet is actively developing.

The politically strong trend towards deregulation,
the country's openness to expanding the perception of
global messages, and the commercialization of televi-
sion systems contribute to accelerating integration pro-
cesses, which, in turn, increases the competitiveness of
new participants in the information market.

The creation of a market for information services,
the emergence of various operators, networks of com-
munication firms, and new TV and radio channels in

Kazakhstan are factors that influence the prospects for
the development of modern media in the country. Mod-
ernization of a number of countries and regions can be
successful if the society retains its uniqueness in the
context of communication and economic globalization
with the active development of new information tech-
nologies and the latest mass media.
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USING DIGITAL FILTERS OF GNSS-MONITORING DATA IN THE PORTABLE APPLICATION
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GNSS monitoring has become widespread in transport, significantly increasing the efficiency of its use.
Moreover, the data received through communication channels, as a rule, is stored by online services and can be
further used to solve a variety of tasks. Monitoring service providers provide an opportunity for users to freely
upload reports generated on the basis of monitoring. However, the use of this data comes with a number of limi-
tations. First of all, this is due to errors in determining the current speed of the car, which is due to the peculiarities
of satellite navigation technology. Therefore, monitoring data are subject to preliminary processing in order to
exclude or correct anomalous observations caused by measurement error. The portable application "Stamm™ pre-
sented in the article contains tools for smoothing incorrect measurements.

Keywords: digital filters, driving cycles, satellite monitoring, GPS-Glonass navigation

Introduction

The processing of GNSS online monitoring data
(Global Navigation Satellite System includes the col-
lection, analysis and interpretation of information re-
ceived from satellite navigation systems. This is mainly
information about the coordinates and speed of objects,
tied to the exact time counts. The reverse channel of the
system also provides for the transmission of arbitrary
data. This may be data from various sensors related to
the technological process of the object of monitoring.

Specialized programs and algorithms are used to
process GNSS online monitoring data, which allow you
to accurately determine the coordinates of objects and
monitor their movement. This is important for many in-
dustries, such as transport, geodesy, construction, etc.
Processing GNSS online monitoring data is a necessary
tool for accurately determining the location of objects
and monitoring their movement. This makes it possible
to increase work efficiency, improve safety and reduce
the cost of transportation and other operations.

Methods of correcting the error of GNSS navi-
gation

To ensure high accuracy of GNSS online monitor-
ing data, correction methods are used to eliminate er-
rors and distortions that occur during data transmission
and processing. Some of these methods include:

1. Signal correction: This method is used to elim-
inate errors associated with signal distortion during its
transmission through the Earth's atmosphere. For this
purpose, data on the state of the atmosphere obtained
with the help of additional instruments are used.

2. Differential correction: This method is used to
eliminate errors related to various factors, such as mul-
tipath propagation of the signal and incorrect location
of satellites. For this purpose, data obtained with the
help of additional receivers at nearby points is used.

3. Carrier frequency phase correction: This
method is used to eliminate errors related to the phase
change of the carrier frequency during its transmission

through the Earth's atmosphere. For this purpose, data
on the state of the atmosphere obtained with the help of
additional instruments are used.

4. Ephemeris correction: This method is used to
eliminate errors related to the incorrect location of sat-
ellites at the time of signal transmission. For this pur-
pose, data on the exact location of satellites obtained
with the help of specialized stations are used.

All these correction methods make it possible to
increase the accuracy of the GNSS data of online mon-
itoring and provide more reliable control over the
movement of objects.

The error in determining the coordinates of GPS
(Glonass) systems can be caused by various factors,
such as:

1. Signal distortion during transmission through
the Earth's atmosphere, which may lead to inaccuracies
in determining the distance to the satellite.

2. Multipath propagation of the signal, when the
signal is reflected from various surfaces and reaches the
receiver with a delay, which can also lead to inaccuracy
in determining the distance to the satellite.

3. Incorrect location of satellites, which may lead
to inaccuracy in determining the coordinates of the ob-
ject.

4. Errors in ephemerides that describe the exact lo-
cation of satellites at the time of signal transmission.

5. Incorrect receiver setup or data processing.

To eliminate these errors, the correction methods
described above are used. It is also important to choose
the location of the receiver, taking into account the min-
imization of possible interference and signal distortion.

Thus, the accuracy of determining coordinates and
speed using GNSS navigation depends on several fac-
tors, such as the number and location of satellites, the
quality of the receiver and error correction methods.
Glonass and GPS systems ensure the accuracy of deter-
mining coordinates at a level from several meters to


https://doi.org/10.5281/zenodo.7994919

German International Journal of Modern Science Ne57, 2023 55

several tens of meters, depending on the number of sat-
ellites used and signal reception conditions. In terms of
speed, Glonass and GPS systems allow you to deter-
mine the speed with an accuracy of several meters per
second. However, additional sensors such as speed sen-
sors, accelerometers, and gyroscopes can be used to
measure speed more accurately. In general, the accu-
racy of determining coordinates and speed is quite suf-
ficient to control the mode of operation of vehicles.
However, the extensive database of high-speed profiles
of cars formed during the monitoring process can also
be used for scientific research. For example, to deter-
mine typical speed profiles or driving cycles of cars and
special equipment [1-6].

When using the monitoring database, it is neces-
sary to take into account data stream compression algo-
rithms when storing information about the speed of ve-
hicles on GNSS online monitoring servers, they are
used to optimize the use of data storage and reduce the
load on the network and reduce the amount of data
transmitted without loss of information quality.

One of these algorithms is the delta coding algo-
rithm, which is based on preserving the difference be-
tween successive values of vehicle speed. This allows
you to reduce the amount of data transmitted if the
speed of the vehicle does not change significantly. An-
other algorithm is the Huffman algorithm, which is
used to compress text data. It can also be applied to ve-
hicle speed data if this data is presented as text strings.

V. t]k:mf'h

Data compression algorithms such as LZ77 and
LZ78 can also be used, which are based on finding du-
plicate fragments in the data stream and replacing them
with references to previous occurrences. This reduces
the amount of data transmitted if the speed of vehicles
is repeated at certain time intervals.

However, if there is an error in determining the
current coordinates using GNSS for the reasons noted
above, the use of stream compression algorithms can
multiply this error. But even the speed profiles obtained
with the minimum speed update frequency of one sec-
ond at the moment require pre-processing. (Pic. 1), and
it can be both positive and negative.

The figure shows jumps in the calculated speed
values relative to the assumed real ones. Thus, smooth-
ing of numerical values is necessary to eliminate outli-
ers.

Correction of the initial monitoring data

To do this, you can use data coarsening using
spectral data analysis tools, for example, compare the
source data from the GNSS monitoring server (Pic. 2 at
the top left) and the data obtained using the Wavelet
transform (Pic. 2 at the bottom left) available in the
Stamm 4.2 program [2, 7]. It is obvious that the approx-
imation of GNSS monitoring data with a given detail
makes it possible to smooth out emissions over the en-
tire field of the velocity profile.
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Pic. 1. The curve of the speed change during the acceleration of the car
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Pic. 2. A velocity profile subjected to a Wavelet transform. Stamm 4.2

However, the approximation of the entire velocity
curve at once, as a rule, does not completely eliminate
the errors caused by the imperfection of the coordinate
determination technology (Pic. 3). In the figure, you
can see that there is a presence of negative values in the
data smoothed by this method. In addition, to restore
the data processed using the wavelet transform, addi-
tional computing power costs associated with a large
number of coefficients of theoretical dependence com-
parable to the size of the original sample are required.
The features of the wavelet approximation also impose
strict restrictions on the sample size.

GMNS5 monitoring.swb ]

In the latest version of the program, the author
added the function of digital filters. In fact, this is also
an approximation, but performed on a narrow area de-
termined by the width of the filter. The difference lies
in the fact that the application of the filter "replaces”
incorrect data and you can get a corrected selection, for
example, in the adjacent column of the workbook of the
Stamm program. By controlling the type of digital filter
and its settings - width and coefficients, you can
achieve the desired degree of "correction” of the data
(Pic. 3). The effect of the filter on the original sample
can be estimated using the graph obtained in the appen-
dix (Pic. 4).
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Results and discussion

The use of digital filters allows you to clear the
initial sample received from the GNSS monitoring
server from abnormal values, the type of filter and its
settings should be determined based on the data com-
pression algorithms used on the server and the quality
of GPS equipment, Glonass terminals. The given exam-
ple of data correction made it possible to achieve almost
complete compliance of the "Stop" phase with real traf-
fic conditions.

Conclusions

The proposed methods and approaches for pro-
cessing experimental data obtained by exporting re-
ports from GNSS monitoring servers will improve the
quality of the sample and remove anomalous observa-
tions that distort the studied patterns. In addition, the
use of digital filters does not require further reuse of
computer computing power. An important feature of
the Stamm application, along with the noted functions
of preprocessing, data analysis and visualization, is its
mobility. The program does not require the installation
and use of any additional libraries or files, since it is a
mobile application capable of being executed from any
available medium [7].
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The paper presents a review on the influence of dispersed refractory compounds inoculation into the weld
pool on weld metal microstructure formation in low-alloyed high-strength steels. Primary structure formation pro-
cess features are considered in the refractory nonmetallic inclusions presence in the liquid metal, as well as on the
interface of 6-dendrites and y-phase. of The inoculant influence possibilities on the bainite transformations tem-
perature range, microstructural components formation with higher brittle fracture resistance, and weld metal tough-

ness values improvement are shown.

Keywords: low-alloyed steels, welding, structure, inoculants, 5-dendrites, austenite. bainite

Introduction

High strength low-alloyed (HSLA) steels have be-
come widely accepted in fabrication of welded metal
structures. Owing to application of special welding
technologies and selection of appropriate welding con-
sumables, welded joints of these steels are capable of
providing high values of strength, ductility and tough-
ness. Numerous studies were published in recent years
in special literature devoted to the problems of for-
mation of metal microstructure in welded joints of
HSLA steels. Particular attention is paid here to the role
of bainitic components of weld microstructure. Numer-
ous studies, considering bainite initiation and growth in
BCC iron alloys are indicative of the fact that the fea-
tures of the process of formation of this microstructure
are still not quite clear. To date two main mechanisms
of y-> a transformation in iron alloys have been quite
well studied and described, namely the diffusion and
the shear mechanism. Diffusion mechanism occurs at
temperatures close to A . It is described by the process
of carbon redistribution between y-(austenite) and a-
phase (ferrite) and realized as pearlite transformation.
The shear mechanism takes place at temperatures close
to Ag, it runs almost instantly and is realized in the form
of martensite transformation. The complexity of de-
scription of the mechanism of intermediate transfor-
mation (bainite) consists in that it involves both these
processes. There is a quite large number of factors,
which determine the priority of this or that mechanism
during bainite structure formation. This is exactly why
the bainite structures are characterized by a considera-
ble quantity of morphological forms (upper, lower,
globular, acic- ular, lath, lamellar, intragranular, poly-
hedral bainite, etc.). Depending on the kind and com-
position, each of these structures has its values of
strength, ductil ity and toughness. Formation of a par-
ticular kind of bainite in the weld metal has a significant
influence on the mechanical properties of welded joint
as a whole, so that a more profound understanding of
the features of the processes of bainite initiation and de-
velopment requires further investigations in order to
expand our knowledge base on this subject.

The main alloying element, used in HSLA steels
to increase the strength values, is carbon. Increase of
the content of carbon (precipitating with formation of

carbides) promotes steel hardening. Carbides, however,
also lower brittle fracture resistance of the metal. To
improve the steel strength, it is necessary to increase its
carbon content, and, thus, more efforts are required to
slow down carbide formation and their refinement.
Well-known is the difference in carbide distribution be-
tween bainite, which forms at high or at low tempera-
tures, i.e. between the intergranular and intragranular
ones, respectively. In the upper region of bainite trans-
formation, when the effectiveness of carbon diffusion
in the solid solution is quite high, a considerable quan-
tity of carbon has enough time to go beyond the grains,
reach the boundaries, and precipitate in the form of car-
bides, while the ferrite grains proper remain free from
the carbide precipitates. In the region of lower temper-
atures of bainite transformation, the carbon diffusion
rate decreases markedly. Slower carbon diffusion, as-
sociated with lower temperature of bainite transfor-
mation, enables a certain quantity of carbon to precipi-
tate in the oversaturated bainitic ferrite. In this case,
fine dispersion of lamellar carbides in the single-crystal
variant forms inside the grains, although more than one
variant of carbide precipitation can be observed. Thus,
both the size of primary austenite grains and the tem-
perature range of bainite transformation have a signifi-
cant role during formation of secondary microstructure.
INFLUENCE OF INOCULANTS ON PRIMARY
STRUCTURE FORMATION

In general, whole technologies of low-alloyed
steel welding consist in forming a fine-grained ferrite
structure in the weld metal. It is believed that it should
be promoted by formation of fine-grained structure of
primary austenite. It should be noted that there are a lot
of disputes in publications on the influence of the size
of primary austenite grains on bainite transformation.
Some researchers believe that the fine size of austenite
grains leads to faster growth of bainite, others believe
that the small grain size reduces the probability of the
real transformation, and some do not notice any
changes in bainite transformation at reduction of pri-
mary austenite grain size [1—3]. Differences of opin-
ion on this issue are largely determined by the fact that
initiation, growth and decomposition of primary struc-
ture, on the one hand, are poorly amenable to direct in-
vestigation because of the high temperature and speed
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of the processes, and on the other hand, because of a
lack of experimentally confirmed physical values for
description of thermodynamics and kinetics of the pro-
cesses, as a perfect computer model of formation of pri-
mary structure of HSLA steels is not available. How-
ever, based on the considerations that development of
metal microstructure, and of its mechanical properties,
respectively, starts from formation and decomposition
of the primary structure, the task of expanding our
knowledge base on this question is highly relevant.

So far it is not possible to predict the size of aus-
tenite grain in the weld metal, as the factors, controlling

\

transiormation

Peritectic

the grain size, are by far not completely understood.
The theory of grain growth envisages that nonmetallic
inclusions, contained in the weld metal, should control
the grain size through grain boundary blocking (Zener
effect). Practice showed, however, that such an analogy
is not justified, as austenite grains form as a result of 8-
ferrite transformation, while Zener pinning-efifect de-
scribes blocking of the grain boundaries during their
growth from the liquid phase. The driving force of grain
growth is usually equal to just several Joules per mole,
whereas the activation energy of austenite transfor-
mation from 8-f/e_rrite grows

7 1\

~a

Peritectic reaction

vt
Heat extraction direction
Figure 1. Mechanism of peritectic solidification [11

unlimitedly at overcooling. In this case blocking
of Sly interfaces cannot be effective. The mechanism of
blocking the boundaries of columnar austenite grains
does not agree with the shape of these grains, either, as
the movement of S/y interfaces along the direction of
the maximum temperature gradient has no obvious lim-
itations. In this case, if the pinning process were effec-
tive, the austenite grains should be isotropic as a result
of their forming. North et al. in work [4] presented a
description of such crystallization. However, additional
investigations are needed to clarify these issues. The
size of columnar austenite grain should in a certain way
correlate with grain size in the base metal on the fusion
line, as solidification occurs through epitaxial growth
of these grains [5]. This connection, cannot be simple,
however, as during solidification those grains, where
the crystallographic orientation coincides with (100) di-
rection, are located in parallel to the direction of the
highest temperature gradient. Such grains grow quickly
and inhibit the growth of grains with another crystal lo-
graphic orientation. An experimental study, illustrating
the influence of crystallographic texture on grain size
[6], shows that nonmetallic inclusions located in the
base metal (for instance, carbonitrides), can limit coars-
ening of weld metal grains on the fusion line and, thus,
eventually result in smaller grain size in the fusion
zone.

When considering the processes of primary struc-
ture formation, it is necessary to take into account the

R

fact that they proceed at contact of the three phases and
are described by peritectic reactions, respectively.
Peritectic crystallization of metal at its cooling occurs
in two stages. At the first stage a peritectic reaction pro-
ceeds in the point of contact of three phases (L-liquid +
8-ferrite + y-austenite) in the temperature range a little
lower than the peritectic temperature, leading to sepa-
ration of L-liquid and 8-ferrite with lateral growth of y-
austenite around 8/L interface. At the second stage
peritectic transformation begins with thickening of the
layer of y-austenite at the expense of 8-ferrite phase and
y-austenite tip advancing into the liquid L-phase (Fig-
ure 1). Development of high-tem- perature laser scan-
ning together with the confocal microscopy [7] allows
observation with a high resolution of phase transfor-
mations in the high-temperature region in peritectic
steel. Results of these investigations [8, 9] showed that
the peritectic transient process is controlled by diffu-
sion of the solutes. It was found that partial remelting
of 8-phase also is influenced by diffusion of solutes. It
is shown that y-phase initiates and grows on the inter-
face between 8- and L-phase, while y-phase quickly
separates them in the process of growth. A conclusion
was made that the interface enrichment in carbon is in-
creased with increase of the cooling rate that deceler-
ates initiation of y-phase. Moreover, it is shown [ 10]
that the interface movement speed is influenced by
elastic energy of the interface and coefficient of solute
distribution
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Figure 3. Dependence between mismatch parameter and density of y-phase nucleation centers on the interface
with S-dendrite [ 17]

Refractory inclusions with melting temperature
above that of the metal melt, present in the thin layer on
the surface of 8-dendrites, where y-phase initiates and
develops, depending on the wettability index, can be
absorbed by the growing phase or can accumulate on
the interfacial front and influence the interfacial energy.
Experimental results given in publications confirm this
conclusion. So, work [12] shows the results of investi-
gation of the influence of inoculation of such refractory
oxides as MgO, ZrO,, Ti, 03, Ce,03 into the steel melt.
Determination of wettability index between the refrac-
tory oxides and liquid iron and S-Fe showed that the
contact angle of wettability changes depending on time
and temperature of contact. This is indicative of the
possibility of interfacial reactions. From the viewpoint
of thermodynamics, reactions with oxygen evolution
can be in place at temperatures characteristic for steel
pool melts [13, 14, 17]:

Al;,03 — 2Al + 30. AG° = 1225000 - 393.87T
(J/mole),

MgO — Mg + O. AG° = 89960 + 82.0T (J/mole),
2TiO2 = Ti,03 + O, AG® = 379908 - 97.069T
(J/mole),
3TiO2 = TisOs + O, AG® = 387866 - 112.215T
(J/mole).

It results in accumulation of decomposition prod-
ucts on 8—>y interface. As a result of the conducted
studies, Bhadeshia et al. [15] came to the conclusion
that increase of oxygen content in the steel melt does
not affect the size of primary austenite grains, while au-
thors of [16] express the idea that formation of y-phase
is influenced by accumulation of alloying elements on
the interface, for instance magnesium, as a result of
MgO decomposition. The density of distribution of po-
tential centers of new phase initiation depends on the
energy on the initial phase boundary. The activation en-
ergy is primarily affected by increase of grain boundary
energy, as a result of increase of the content of alloying

elements on them. Increase of grain boundary energy
will lead to increase of the speed of formation of new
phase nuclei.

Experimental data given in publications confirm
this conclusion. So, work [15] gives the results of stud-
ying the influence of inoculation of such refractory ox-
ides as MgO, ZrO,, Ti,0,, Ce,0, into the steel melt. It
was found that formation of solidification microstruc-
ture is influenced by chemical composition of the in-
clusions, as well as parameter of mismatch between y-
Fe and oxide and 8-Fe and oxide (Figure 2).

Moreover, it is found that with increase of the pa-
rameter of mismatch between 8-Fe and oxide the quan-
tity of y-Fe grains which formed in the body of one den-
drite, becomes greater (Figure 3).

INFLUENCE OF INOCULANTS ON
SECONDARY MICROSTRUCTURE
FORMATION

Change of primary structure morphology by inoc-
ulation of dispersed refractory compounds before weld-
ing influences formation of weld metal secondary mi-
crostructure. Work [18] gives the results of investiga-
tions on adding refractory oxides, carbides and nitrides
to the weld pool. It is shown that depending on physico-
chemical properties of the compounds, the inoculants
influence the size of primary structure grains. Increase
of primary austenite size should reduce the effective-
ness of carbon diffusion that is confirmed by the change
of temperature range of bainite transformation (Figure
4).

Lowering of bainite transformation temperature is
accompanied by inhibition of carbon diffusion that
causes carbide precipitation in the ferrite grain body,
and by development of lower bainite structure in the
weld metal (Figure 5) by deceleration of the processes
of upper bainite and Widmanstatten ferrite formation.
Change of microstructural composition results in im-
provement of weld metal toughness values (Figure 5).
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and weld metal impact toughness (2)

Experimental results given in work [18] confirm
the possibility of inoculant influence on weld metal
structure. It is found that addition of dispersed particles
of refractory compounds with the respective physico-
chemical properties to the weld pool allows changing
the primary structure grain size, and promotes shifting
of bainite transformations to lower temperature region.
Increase of lower bainite content in the weld micro-
structure, owing to upper bainite and Widmanstatten
ferrite, as a result of development of such processes, al-
lows improvement of their mechanical properties.

CONCLUSION

Formation of weld metal microstructure takes
place during a continuous process, which starts from
initiation and development of primary structure and
ends by formation of a secondary microstructure. Pri-
mary structure grain size depends on the energy of in-
terfaces between 5- and y-phases, and it is determined
by the effectiveness of carbon diffusion during y->a
transformation. Inoculation of refractory compounds to
the weld pool liquid metal enables influencing the pro-
cesses of primary structure formation, temperature
range of bainite transformation and formation of a sec-
ondary microstructure with higher content of lower
bainite in the metal of HSLA steel welds
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