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Chemical sciences

ANTIMONOAMINE OXIDASE ACTIVITY OF TRI- AND TETRACYCLIC CONDENSED PYRIMIDINES
AND RELATED COMPOUNDS OF LINEAR STRUCTURE

A.S. Grygoryan

S.G. Israelyan

A.A. Harutyunyan

Scientific and Technological Center of Organic and Pharmaceutical Chemistry of the National
Academy of Sciences of the Republic of Armenia, Yerevan, 0014, Armenia, Azatutyan ave. 26

Background. One of the consequences of the globalization process, which began in recent decades,
is an increase in stress-related effects on humans, which leads to a sharp increase in the incidence of
various diseases, including, among others, neurodegenerative diseases, mental disorders and various
forms of depression. There is a modern wide arsenal of drugs with various pharmacological effects for
the treatment of depression, among which monoamine oxidase inhibitors (MAQIs) are some of the most
effective. However, it is known that MAQ inhibitor drugs are often not effective enough, have significant
side effects and cause drug resistance. Monoamine oxidase is a flavoprotein associated with the inner
mitochondrial membrane that carries out the oxidative deamination of amines, polyamines and amino
acid derivatives. Monoamine oxidase exists in two forms: MAO-A and MAO-B, which, despite significant
identity in the primary amino acid sequence, exhibit slightly different substrate specificity. Thus, MAO-A
is responsible for the metabolism of serotonin (5-hydroxytryptamine), norepinephrine, dopamine, while
MAO-B shows specificity for dopamine, benzylamine, phenethylamine and, weaker, for serotonin. It is
interesting to note that MAO-B catabolizes of the analgesic 1-methyl-4-phenyl-4-propionoxypiperidine
(MPPP, Ro 2-0718) via the pyridine intermediate 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)
to the final quaternary salt neurotoxin MPP+ (1-methyl-4-phenylpyridinium), which causes symptoms of
Parkinson's disease. It is known that low levels of neurotransmitters in the plasma and tissues of the body
are one of the etiological causes of depressive conditions, and therefore MAQO inhibitors, causing an
increase in the concentration of neurotransmitters, contribute to the correction of mental disorders. In
addition, the enzymes polyamine oxidase (PAQs), L-Amino acid oxidases (LAAOs), and Lysine-specific
demethylase 1 (LSD1) are also similar in biochemical function and structure to monoamine oxidases A
and B. Polyamine oxidases requlate the metabolism of the biogenic amines spermine and spermidine,
which play a decisive role in cell growth and differentiation. Lysine-specific demethylase 1 (LSD1) plays
an important role in the epigenetic regulation of gene function. Dysfunction of these enzymes plays a
significant role in the processes of carcinogenesis. In connection with the above, the search for new drugs,
inhibitors of monoamine oxidases and related enzymes is of significant interest in medicinal chemistry
[1,2].

Purpose of the study. Previously, we described the syntheses of substituted pyrimidines and fused
pyrimidines and studied their antimonoamine oxidase activity [3], and also patented a pyrido[1,2-a]py-
rimidine derivative with high antimonoamine oxidase activity [4]. Since it is known that antimonoamine
oxidase activity is characteristic of tri- and tetracyclic antidepressants, this report describes the study of
the antimonoamine oxidase activity of tri- and tetracyclic fused pyrimidines and their acyclic intermedi-
ates. Synthesized fused pyrimidines were obtained by one-pot three-component cyclization of substituted
pyrimidines, aromatic aldehydes and 5,5-dimethylcyclohexane-1,3-dione or 2-naphthole according to the
described method [5,6]. In all series of fused pyrimidines, the aromatic ring contains substituents with
electron-donating (ED) and electron-withdrawing (EW) groups, which makes it possible to evaluate the
influence of electron effects and the size of substituent groups on antimonoamine oxidase activity.

Condensed pyrimidines of the following types have been studied: 5,5-((aryl)methylene)-

bis(6-amino-2-methylpyrimidin-4(3H)-ones 1-6, 2-(amino, methyl, methyhio)-5-ary!(-8,8-dimethyl-

5,8,9,10-tetrahydropyrimido[4,5-bjquinoline-4,6-(3H, 7H)-diones 7-13, 2-(amino)-8,8-dimethy!-5-
(pyridine-3-yl)-5,8,9, 10-tetrahydropyrimido[4,5-b]quinoline-4,6-(3H, 7H)-dione 14, 10-amino-7-aryl-7,9-
dihydro-8H-benzo[7,8]chromeno[2, 3-d]pyrimidin-8-ones 15-18 and 9-amino-12-aryl-10, 12-dihydro-11H-
benzo[5,6]chromeno[2,3-d]pyrimidin-11-ones 19-26.
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1-6 713 14 15-18 19-26
1-6: R = NO, (1), MeO (2), CI (3), Br (4), F (5), OCH,Ph (6).
7-13: R",R? = NH,, OH (7), Me, 2-OH-3-MeO (8), NH,, NO, (9), SMe, CI (10),
NH,, 2,3-MeO (11), NH,, NO, (12), NH,, OCH,Ph (13).
15-18: CI (15), NO, (16), F (17), Br (18).
19-26: OCH,Ph (19), CI (20), 2,3-MeO (21), MeO (22), Br (23), Ph (24), 2-OH-MeO (25), F (26).

The source of monoamine oxidase (MAO) was a 50% bovine brain homogenate, which was ob-
tained by homogenizing the brain in a glass homogenizer with an equal (by weight) volume of a 2.5%
Arcopal solution. In the resulting 50% homogenate, MAO activity was determined. The experimental
samples contained 0.2 ml of homogenate, 0.18 ml of a solution of the test compound and 0.18 ml of a
substrate solution. The sample volume was adjusted to 1.8 ml with 0.1 M K-Na-phosphate buffer to pH
7.4. Serotonin (5-OT) creatinine sulfate monohydrate was used as a substrate, which was added to the
samples after a 30-minute preincubation of the enzyme with the test substance at room temperature.
The serotonin content in the sample is 10 umol/sample. Oxygen saturation was carried out for 5 minutes
at 37 °C and then the samples were incubated for 45 minutes at 37 °C in an oxygen atmosphere. The
reaction was stopped by adding 0.2 ml of 50% trichloroacetic acid. The protein was precipitated by cen-
trifugation at 3000 rpm. In the protein-free supernatant liquid, the ammonia content was determined by
isometric distillation for 24 hours, followed by nesslerization and photometry using a PEK-56-2 photom-
eter-nephelometer. MAO activity is expressed as a percentage of control drug Indopane. Each compound
was tested in 3-4 experiments (average data of 4 experiments), which are given in table.

Table.
Effect of the studied compounds at a dose 1+10° of umol/ml on deamination
serotonin (5-OT) by brain monoamine oxidase (MAQ) in vitro (p<0.05).

Compound | Inhibition, % | Compound | Inhibition, % Compound Inhibition, %
1 48+3.2 10 24 (n/calc) 19 5042.6
2 70+4.2 11 4242.8 20 52424
3 61+4.4 12 5242.4 21 90+46.4
4 68+4.8 13 3742.2 22 40+2.8
5 80+5.6 14 72+4.8 23 52+2.8

6 56+3.2 15 62+3.8 24 24 (n/calc.)
7 48+3.0 16 52+2.8 25 4042.6
8 56+3.4 17 19 (n/calc) 26 6544.0
9 48+3.2 18 33+2.2 Indopane 86+6.0

It was found that most of the compounds studied showed some level of antimonoamine oxidase
activity. Acyclic derivatives 1-6, which are heterocyclic analogues of triarylmethane, exhibit moderate
antimonoamine oxidase properties, most pronounced in the 4-fluorophenyl derivative 5. Annelation of
the pyridopyrimidine ring with cyclohexanone to form tricyclic fused pyrimidines 7-14 is accompanied by
a slight decrease in antimonoamine oxidase activity, which little depends on substituents on the pyrimi-
dine and phenyl rings. In the series of tetracyclic fused pyrimidines, 9-amino-12-(2,3-dimethoxyphenyl)-
10, 12-dihydro-11H-benzo[5,6]chromeno/2,3-d]pyrimidin-11-one 21 showed a pronounced antimonoam-
ine oxidase activity, inhibiting enzyme activity by 90%. The control drug indopan exhibits 86% activity in
this test.

As expected, the 3D model of compound 21 clearly shows that, due to steric hindrance, the phenyl
group is moved out of the plane of the tetracyclic framework and is at almost a right angle to it (fig.)



Figure. 3D Model of tetracycle 21.

Conclusions. The antimonoamine oxidase activity of previously synthesized tri- and tetracyclic
fused pyrimidines and related compounds was studied. It was found that a derivative of the heterocyclic
system benzo[5,6]chromeno[2,3-d]pyrimidin with two electron-donating 2,3-dimethoxy groups in the
benzene ring exhibits high anti-MAQO activity, inhibiting the enzyme by 90%. The remaining compounds
in this series showed less activity. The results obtained create the prerequisites for further research in
this direction.
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Introduction.

As it is known, the ash waste generated during the use of thermal processing of wood and
other plant raw materials as enerqy fuel has traditionally been used as an effective mineral fertilizer
due to the main macro- and microelements necessary for the full growth and development of plants.
During the burning of firewood in boiler houses, ash waste is usually formed in the form of three
types of fractions (fly ash from cyclones, fly ash from filters and bottom ash) that differ in terms of
volume, chemical composition and properties. The composition and physical properties of ash frac-
tions (particle size, density, etc.) depend on many factors, including the physical and chemical prop-
erties of the fuel used, operating parameters of combustion systems, flue gas cleaning technologies,
etc. it depends. The analysis of studies on the use of ash waste as a mineral fertilizer shows that
ash waste contains ecologically active compounds of heavy metals (cadmium, lead, zinc, copper,
etc.), the concentration of which increases with the transition from bottom ash to ash [1].

Main part

Their composition - in accordance with the requirements of the established standards, does
not allow their use for agricultural purposes and determines its use in other areas of industry. There-
fore, the search for effective technological and environmental aspects of such ash waste recycling
is an urgent task. In this regard, construction composites obtained from accessible and inexpensive
wood waste are of great interest [2]. Silicate bricks are used in almost the same areas as other
small-sized wall materials. Silicate brick is made by using a moistened mixture of siliceous materials
and other lime-containing components with the application of pigments, light fillers, and then hard-
ening in an autoclave under hydrothermal conditions. The process can be schematical described as
follows:

Oduncagn kil qah@ Kvars qumu Shang Sulu Ct;é}l];mu
Uyudilma 20...25% ahang
Birgs tiyiidiilma
S % - I R e,

Figure 1. Schematic representation of silicate brick production.

Silicate bricks can have strength from grades M100 to M300, frost resistance from grades
F25 to F100, water absorption of at least 6%, average density of 900-2200 kg/m°. With the increase
in the rate of housing construction in our country, the issue of the production of efficient building
materials, including silicate materials, is becoming more and more important. In this regard, the
production of silicate bricks with an average density of less than 1000 kg/m? in building materials
is an urgent issue. It was determined that when wood ash is used as a component of the raw mate-
rial mixture for the production of silicate bricks, a significant reduction in energy costs is achieved
while maintaining the operational characteristics of the products. Addition of up to 45% ash to the
composition of the silicate mixture during the co-grinding of the raw material mixture, including
lime, sand and wood ash, not only improves the composition of the silicate mixture and the molda-
bility of the raw brick, but also participates in the formation of calcium hydrosilicates. The strength



of the brick is ensured not by the total physical adhesion of new binding compounds, but by the
chemical interaction of lime and quartz sand with the formation of calcium hydrosilicates according
to the reaction:

x Ca (OH)2+Si02+mH20 — xCaO-SiO2nH:O.

The production of silicate bricks differs from the production of ceramic bricks according to
the following technical and economic indicators:

- relative simplicity of the production process;

- high level mechanization and automation of production;

- less energy consumption;

- compared to ceramics, the duration of the technological process for the production of bricks
is reduced by 5-10 times;

- The price of silicate brick is 2 times lower than that of ceramic brick. Silicate brick production
consists of the following technological stages:

1) preparation of raw materials;

2) purchase of silica-lime binder (SLB);

3) preparation of silicate mixture and quenching of lime in it;

4) molding of raw brick;

5) brick processing in an autoclave;

6) packaging and storage of finished products.

The preparation of silicate mixture includes mixing of SLB and other raw materials, moistening
the mixture to the required moisture level and extinguishing the lime in the mixture, etc. includes.
The initial mixing of the mixture is carried out in low-speed or high-speed double shaft mixers with
cyclic or continuous operation. Mixers are equipped with pipes or special devices to provide the wa-
ter and sharp saturated steam necessary to achieve optimal humidity and improve the quality of
the silicate mixture. After the raw materials are mixed, the silicate mixture from the mixers is fed
to the slaking apparatus for slaking lime.

Results

The processing in the autoclave can be divided into three cycles.

1). The first period lasts from the moment hot steam enters until the temperature of the raw
materials is equalized, the pressure is kept at atmospheric level until it reaches t=100 °C. The mois-
ture content of the raw material increases and the phase of evaporation of the raw material occurs.
This period lasts from 0.5 to 0.75 hours. During this period, the dissolution of Ca(OH)2 and a small
amount of SiO2 begins, and the formation of high-base calcium hydrosilicates - Ca>SiH> by their
interaction - gives the brick high frost resistance.

2) Isothermal storage time at maximum temperature and pressure maintaining 100% humid-
ity. During the first 1.5 hours, condensate continues to flow from the surface layers of the brick to
the central part of the brick. The concentration of free dissolved lime decreases and more intensive
dissolution of SiO2 continues; as a result of the chemical reaction, low-base hydrosilicates are
formed - CaSiH, which has high strength (up to 30 MPa), but low frost resistance (up to 10 cycles).

3) Cooling begins when the temperature and pressure decrease, as a result of which the brick
cools down to 100 °C. Due to the temperature difference between the brick (100 °C) and the envi-
ronment (15 - 20 °C), sudden evaporation of moisture from the brick (up to 10 - 12%) occurs. There
are several ways to intensify autoclave processing.

1) Autoclaving at t=203 — 205 °C is economically profitable.

2) Inclusion of more active siliceous components (tripol, fly ash, finely ground ceramic shards,
ceramic gravel and gravel) in the silicate mixture.

3) Application of crystalline "fillers" (from 1 to 3%) - silicate production waste.

Keywords: silicate brick, firewood, processing, component, material.
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In light of the contemporary environmental landscape, the imperative to devise robust corrosion-
resistant formulations for the preservation of metal infrastructure has become increasingly salient on a
global scale. Consequently, there exists a discernible inclination towards the deployment of composition-
type reagents as corrosion inhibitors[1]. Chemical reagents serve as indispensable components within
the realms of oil extraction and refining industries, instrumental in the mitigation of corrosion,
prevention of salt precipitation, and function as bactericides to uphold equipment integrity. Henceforth,
exhaustive scholarly inquiry has been diligently pursued in this realm within the Commonwealth of
Independent States (CIS), with particular emphasis on Azerbaijan, culminating in the creation of corrosion
inhibitors of notable industrial relevance[2-3].

The objective of the research presented herein was to synthesize imidazolines derived from oleic
acid, diethylenetriamine, and hexamethylenediamine in various mole ratios conforming to established
standards. Subsequently, a preservative solution was formulated by incorporating these imidazolines into
T-30 oil at different concentrations, with the intention of application subsequent to an exhaustive
analysis of their physical and chemical attributes.

Table 1.
Constituent Profile | Concentration Corrosion resistance duration, in days
distribution 0.001% sulfuric
in the solution, % | Q-4 In seawater acid  (H2504)
hydrochamber | environment | concentration
in solution
NoT T-30 oil + s Continuation 157 days 151 days
Sample | for 210 Days
NeD 7-30 oil + 10 Continuation Continuation | Continuation
Sample | for 210 Days for 168 Days | for 168 Days
o 7-30 oil + s Continuation 137 days 135 days
"~ | Sample for 210 Days
e T-30 oil + 10 Continuation 145 days 141 days
“ | Sample Il for 210 Days
e 7-30 oil + 5 Continuation Continuation | Continuation
"~ | Samplelll for 210 Days for 210 Days | for 210 Days
N T-30 oil + 10 Continuation Continuation | Continuation
Sample Il for 210 Days for 210 Days | for 210 Days

the T-30 turbine oil yields a discernible enhancement in the corrosion protection efficacy for "steel-3

Sample I: Imidazoline synthesized from Oleic Acid and Diethylenetriamine at a 2:1 molar ratio
Sample Il: Imidazoline synthesized from Oleic Acid and Hexamethylenediamine at a 2:1 molar ratio
Sample Il Imidazoline synthesized from Oleic Acid and Hexamethylenediamine at a 1:1 molar ratio

As indicated by the data presented in Table 1, it is evident that the incorporation of inhibitors into

"

metal plates across various environmental conditions, encompassing assessment under a "Q-4" thermal
hydrochamber, exposure to seawater, and immersion in a 0.001% H2SO4 environment.
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Abstract

The article studies modern aspects of the assessment of the export potential of the petro-
chemical complex of Azerbaijan in modern times. For this purpose the export potential of petro-
chemical complex has been investigated and possibilities of expansion of export structure have
been analysed. The importance of creation of competitive petrochemical enterprises along the ad-
ditional production chain was substantiated. The export potential of large petrochemical enter-
prises put into operation in recent years was revealed and prospects for its increase were consid-
ered. The prospects of creating export-oriented petrochemical enterprises in the Sumgayit Chemi-
cal-Industrial Park were studied. The possibility of increasing the export potential of the petro-
chemical complex of Azerbaijan was assessed.

AHHoOmayus

B cmamee u3y4YeHbl COBPeMeHHble dCNeKMbl OUEHKU 3KCNOPMHOo20 NOMeHuuana
Hegomexumuyeckoeo Komnsekca AzepbalioxcaHa 8 cospemeHHoe spems. C 3mol uesbro Obin
UCC/1e008aH 3KCNOPMHBIL NOMEHYUA Hegdmexumuyeckoeo Komnjekca U NpoaHaau3upoBaHbl
BO3MOXHOCMU  paclupeHuss CMpYKmypbl 3kcnopmd. O60CHOBAHA BAXHOCMbL  CO30aHUS
KOHKYPeHMOCNOCOOHbIX Hegmexumuyeckux npeonpusmut no donosiIHUMebHoU
npou3BoocmBeHHoU yeno4yke. Packpbim 3KCNOpMHbIU NOMEHYUAT BBEOEHHbIX B SKCNJIyamayuro 8
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B coBpemeHHOe Bpemsi 3KCNOPMHbIU NOMeHyuas uzspaem 60/bWy0 posib B YKpenaeHuu
KOHKYPEHMOCNOCOOHOCMU ~ 3KOHOMUKU — CMPAHbl,  obecneyeHuu  MakposKoHomuveckol U
makpocmabusbHocmu [1; 2; 3]. BanomHbie cpedcmaa, nocmynarowue 8 Cmpady 3a c4em 3KCnopmHoU
NpooyKyuUU, UMerom Cmpame2udyeckoe 3Ha4yeHue C MOYKU 3peHuss obecneyeHus: GuUHAHCoBoU
cmabusibHocmu.  [1o3momy, NOMUMO 3KCnopma Hegdme2azosol NPoOYKUUU, BAXHLIMU 3a0a4amu,
cmoswumu  neped Hawel cmpaHol B COBPEMEeHHbIX YC/IOBUSX, CYUMAOMCS GHOPMUPOBAHUE
HeHepmMsAH020 3KCNOPMHO20 NOMEHUUAA U yBesudeHue obbemos 3kcnopma [4, 5; 6].

Hecny4alHo 8 Noc1ie0HuUe 200bI Be0emcs uesieHanpasaeHHas paboma 8 HanpasieHuU yKpenaeHus
3KCNOPMHO20 NOMEHUUAIA Hepmexumu4eckoeo KoMmniekca, Komopsbid ssisemcs 00Hol u3 ompacsel
HeHe(msHo20 CeKmopa Co 3Ha4yumMesIbHbIM 3KCNOPMHBIM NOMEHUUAIOM Haweld CMpaHbl. Hanpumep,
8800 B 3Kcnyamauuro 8 2019 200y BaXHo20 3KCNOPMOOPUEHMUPOBAHHO20 NPednpusmus - 3a8o0d
NOAUIMU/IeHA BbICOKO20 0AB/ICHUS] OKA3AJ1 CYyUjeCmBeHHoe BUSHUE Ha POCM HeHe(hmMsIH020 3KCnopma
Hawedl cmpatbl. Cnedyem ynomsaHyms 3aso0 nosunponuneHa SOCAR Polymer, komopbil umeem euje
00UH BbICOKUL 3KCNOPMHBILU NOMEHUUA U CHUMAemMCs NepBbIM KPYNHbIM NpeonpusmuemM, CO30aHHbIM B
Hegmexumuyeckold ompacau Hawel CMpaHbl 8 pAMKax 20Cy0apcmBeHHO-4acmHo20 napmHepcmad. 60%
uHBecmuuyud, 3a0elicmBoBaAHHbIX B8 CO30aHUU Npednpusmus, npedocmasus poccutickud "fasnpombank”,
ocmasneHelie - "SOCAR", "Vitol" "Pasha Holding", "Gilan Holding" u "Azersun Holding". O6wud
UHBECMUUUOHHbIU ~ NOMEeHYuadsa  3mMo20  CMpPame2udeckoeo  3KCNOPMHO-0PUeHMUPOBAHHO20
Hegmexumu4eckoz2o npednpusamus cocmassigem 816 miH. dos. CLLUA. Haxoousca Ha yposHe 00/11apa.
VIHmepecHo, 4mo 3a nepuod paboms! 3mMo20 3aBo0ad oxudaemcs nojydYeHue doxooa 8 pasmepe 6,3
munuapoa 00s11apos, u3 kKomopbix 30% 6yoem npuxooumsCsa Ha YUCMYyr NpUbbIIb KOMNAHUU. B mo x#e
Bpems, B pe3ysbmame 0esmesbHOCMU 3MOo20 KPYNHO20 3KCNOPMHO-OPUEHMUPOBAHHO20 3AB00d,
3KCNOPMHbIe 00X00bI HeHepMAHO20 CeKkmMopa Haweld CMpPaHbl 3Ha4UMesIbHO BO3pACMYM. Mo MoXem
Cbl2PAMb  BAXCHYK POJiIb B CO30AHUU HOBbIX UCMOYHUKOB (QUHAHCOBLIX Pecypco8 CMparbl U
popmupoBaHuu GPUHAHCOBO2O UCMoOYHUKA [7; 8]. [na nosbiweHus 3KCNOPpMHO20 NOMEeHuuanda u
C030aHUs  KOHKYPeHMOCNOCObHbIX Hepmexumuyeckux npeonpusamul  BO3MOMCHO  3pdekmusHO
UCNOJ/Ib308AMb HOBbIE SKOHOMUYECKUE MeXaHU3Mbl, B MOM Yuc/ie CBOOOOHbIe IKOHOMUYECKUE 30HbI, U
BA}CHO ux yqumsisams [9; 10; 11, 12, 13; 14, 15, 16].

Cnedyem ommemums, 4mo 60/1bLIoe 3HAYeHUe B COBEPUIeHCMBOBAHUU CMPYKMYPbl IKOHOMUKU
Hawel CmpaHbl UmMeem Xumudeckul u Hepmexumuyeckull Komniekc, obnaoarouull HeHepmaHbIM
KCNOPMHbIM NOMEHUUAIOM. V3B8eCMHO, 4Mo UCMOPUS OCBOEHUS 3M020 paloHa HaNPsSIMyr CBA3AHA C
passumuem HegpmsaHol npombiuieHHocmu. Tak: «B  1960-e u 1970-e 200bl pazsuBasiucCh
HegmenepepabameiBaroujue ompacau U Co30dB8aAJUCL NepBble Hepmexumudeckue npeonpusmusl.
Mepsbil KpynHbIt Hepmexumuyeckull 3a800 8 3akasKkasbe bbii BBedeH B8 3Kcniyamayutro 8 1952 200y 8
CymealibiImcKkoM NPOMbIWLIEHHOM UeHmpe - 3asode "CuHmeskaydyk". B nocnedyrowjue 2006/ 3mMa
ompacsib bbicmpo passusanack [17, s. 12]. B yacmHocmu, 8 Cymeadlibimckom NPOMbIUIIeHHOM UeHmpe
MOXCHO OMMemumb 3KCNOPMHbLILU nomeHyuasa obbekma «3[1-300», 88e0eHH020 8 3Kcnyamauuro 8 1988
200y, u obbekma «[loaumup 120», CcmpoumesbCMBo KOmopo2o bbiao 3asepuweHo 8 1989 2ody. B
pe3ysibmame  3KCNJIyamauyuu  3mux — MowHocmel  NOoSBUMAACh — BO3MOMCHOCMb  3(PeKmuBHO
nepepabamsiBams NOOOYHbIE NPOOYKMbI U Cbipbe Nepepabomku Hegmu u eaza 8 Hawel cmpaHe u
Npou3BoOUMb 3KCNOPMHO-0PUEHMUPOBAHHYH NPodyKuuro [18, c. 196].

CoBepuwieHcmBoBaHue 0oNnbIMad, nNoJly4YeHHo20 B8 Hawel cmpaHe, U onpedeseHue bosee
UHHOBAUUOHHbIX NOOX0008 SBJISFOMCS BAMXCHBLIMU YC/I0BUSMU OJIS UCNOJIb30BAHUS BO3MOMCHOCMEeU
ousepcupuUKayuU 3KOHOMUKU U pOCMA 3KCNOPMHO20 NOMEHYUA/A 3d c4em nepepabomku Xumudeckol u
Hegmexumuyeckol NPOMbILIEHHOCMU. BaXHO CUCMEeMHO U3y4amb MeKYWue 3KOHOMUYecKue
npobsieMbl Hepmexumu4ecko2o Komniekca u bosee 21yb0Ko oueHUBame €20 3KCNOPMHbIU NOMeHyUadn
[19]. Tlpu 3mom Heobxodumo co30ams U passBuBAMbL CUCMeEMY JIo2UCMUKU B8 3mol cpepe B
coomsemcmauu  C  MUPOBbIM  ONbIMOM,  4YmObbl  OUEHUMb  3KCNOPMHbIE  BO3MOMCHOCMU
Hegmexumuveckux npednpuamud u peaauzosams becnepeboliHbie NOCMABKU CbipbS U MAMEPUAsIOs,
HeobxoOumbix 019  yBesuyeHuss — 0b6bemMos  NPou3BOOCMBA.  3KCNOopmd. OpeaHu3zayus
MHO20(YHKUUOHA/IbHOU slo2ucmu4eckol cucmembl No3Bosissem obecneqdums 6osiee BbICOKUU YpOBeHb
YNPpasaeHus — npoueccamu  POPMUPOBAHUS,  OBUMCEHUS,  UCNOJIb30BAHUS — XUMUYECKo20 U
Hepmexumu4yeckozo Cbipbs U 3¢ppekmuBHo20 BbIB00a 20MoBoU NPOOYKUUU HA MUPOBbIe PbIHKU. B cBA3U
C 3MUM Heobxo0UMO yCcuIuUMb CHabxeHue Cbipbem BaxHbix 06bekmos CyMeaumcKo2o 3aso0a «ImuJsieH-
[MonusmusieH», Komopbid SBJISeMCA OCHOBHbLIM KPYNHbIM 20CYOapPCMBEHHbIM HedmMexuMU4ecKum
npednpusmuem Hawel cmparbl. Tak, B HACMOSUee BpemMs OCHOBHAS MEeXHO/I02U4eCckas YCmaHoBKa
amoeo 3asoda «3(1-300» pabomaem He COBCeM HA yYpoBHE NPOKMHOU MOUJHOCMU, U BAXCHO YCUIUMb



CbipbeBoe obecneyeHue 3mol YCMAaHoBKU. Mbl cqumaem, Ymo npu 3Mom cedyem yCKopUmb NPOUECChl
npuobpemerusi bosiee coBpemeHHbIX NepepabamsiBaroULUX MouiHocmel U BHeOpeHus: mexHosao2ul B8
Hawy cmpaHy. Takxe Heobxooumo pacuupums 3pdekmuBHble MApKemuH208ble UCCed0BaHuUs 015
VenybsieHHo20 U3y4eHUs 3KCNOPMHbIX BO3MOXCHOcmel npednpuamudl 0aHHoU cgepbl. Hanpumep, Ha
Cymeaumckom 3aBo0e «3musieH-NoIU3IMUIeH» ciedyem NPUHSIMb Mepbl NO YBE/IUYeHUIO NPOU3BOOCMBA
3mol NPOOYKYUU U OCBOEHUH HOBbIX PbIHKOB, UCX00S U3 00CMamoyHol peHmabesibHOCMuU 3KCNopmHoU
UeHb! Bax3HOU 3KCNopmHOU NPOOYKUUU HA MUPOBbIX PbIHKAX. Ycmouldusoe passumue npeonpusmull
Hegmexumuyecko2o KOMNJIeKCa u ysenudeHue 3KCNOPMHOo20 NOMEHYUAsa NO0XUMESbHO BAUSIOM Ha
COYUasIbHO-3KOHOMUYeCKoe pazsumue Hawel CmpaHbl. B 4esaom, NoMumMo nposedeHus MacmabHbIX
pabom NO CHUXCEeHU 3aBUCUMOCMU 3KOHOMUKU CMPAHbl OM Hepmu, HapauwusaHue Bo3mMoxHocmel
Hegmexumuyecko2o KOMNJIeKcd, npusieqeHue 60/buie20 Koau4ecmaa 8atomHbIX pecypcos B CMpPaHy
Makx#e uzpaem BAXHYH POJib B peleHuU CoyuadbHO-3KOHOMUYecKux npobsem. B 4acmHocmu,
Hegmexumuyeckue Npednpusmus BbINOHAOM Bedyujue GyHKUUU B8 YCKOpeHuu pazsumus 20podd
Cymealibim, GopMUPOBAHUL €20 KAK COBPEMEeHH020 20podd U NpespaujeHul e20 B8 MOUHbIU
npombiuLeHHbIU yeHmp [20].

Cnedyem ommemums, YMO HenpepbiBHOe pasBuUMuUe Hepmexumuyeckoeo Komnaekca u
UHMEHCUBHOE YCKOPeHUe 3mux Npouecco8 chopmMupoBaIUCh KAk 00HA U3 OCHOBHbLIX COCMABJISHOULUX
3KOHOMUYecKol NoIUMUKU Hawe2o eocydapcmaa 8 3mou cpepe. Tak, 8 «Cmpamezudeckol 00poxHoU
Kapme  passumus  Hegpme2azosol  NPOMbIWIEHHOCMU  (BK/IHOYAS — XUMUYECKYro  NPOOYKUUKD)
AzepbatioxaHckold Pecnybsuku», ymsepxcoeHHol Ykazom [Ipe3udeHma cmpaHbl om 6 dekabps 2016
200a, NpeodycMompeHo YKpenseHue CMmpPYKMYypbl 3KCNOPMOOPUEHMUPOBAHHbLIX —npednpusmud.
Hegmexumuyeckol NPoOyKUUU U yBesu4deHue obbemoB8 3KCNopma NOCMAassieHbl Cmpameauyeckumu
yesiamMu u 8 Hacmosujee spems Udym nNpouecCbl 00CMUX@eHUs 3mux uesed.

B 6auxcadiuwue 20061 00/14#cHbI 6bimb pacuiupeHbl Mepbi No 6os1ee NPoOYKMUBHOMY UCNO/Ib30BAHUHD
SKCNOPMHbIX BO3MOXCHOCMeEU XuMuyeckol u Hegpmexumudeckol npodyKuuu. JosmeH 6bimes 0ocmueHym
BbINYCK bos1ee KOHKYPeHmMocnocobHoU U 3KCNOPMOOPUEHMUPOBAHHOU XumMu4Yeckol U Hegpmexumu4eckou
npoodyKyuu Nno donosHUMebHoU Npou3BoOCMBEHHOU Uenoyke, Npu 3MOM NPUOPUMEMOM OOJIHHO
cmams 3¢gekmusHoe ucnosib3osarue cyuwecmasyrouwel coipbesol 6asel [21]. C Opy2ol CmMopoHbI,
c1iedyem yoenums BHUMAHUE yBeudeHuro Npou3Bo0CMBa 3KCNOPMHO-0pPUeHMUPOBAHHOU NPOOYKUUU B
Hegmexumuyeckom Komniekce, 06,1a0arouem CusibHbIM NOMEHUUAIOM, U UCNOJIb30BAHUK NOMEHUUAda
0715 ee 3KCNOpmMa Ha BHEWHUe PbIHKU. IKCNOPMHbIG NOMEeHYUAds NOoAUIMUIeHd, U30NpPONUI0BO20
cnupma, nponusneHa u opy2od NPOOyKuuUU, Npou3BoouUMol HA Hepmexumudyeckux npeonpusmusx,
ocmaemcs BbICOKUM. Hapady ¢ smum, B8 Npoueccax op2aHu3auyuu HOBbIX XUMUYecKux npeonpusmud 8
CymealibimcKoM — XUMUKO-NPOMbIWJIGHHOM — NApKe  OOJIM(HbI  NPOOYKMUBHO — UCNOJIb30BAMbLCS
BO3MOXCHOCMU, CO30aHHbIe 0J151 NOBbILEHUS NOMEeHUUAad NPoU3B0ACMABA 3KCNOPMOOPUEHMUPOBAHHOU
NpooyKuuU.

Takum obpaszom, co30aHue 3>mo20 NApKA NO3BOJIUIO  CHOPMUPOBAMBL  COBPEMEHHYH
NPOU3BOOCMBEHHYO U 3KCNOPMHYHO  UHGPAcmpykmypy, a makxie co30aHbl 00CMAamoYyHO
npuseKamesibHble YC08Us 0718 BHYMPEHHUX U BHEeWHUX UHBecmuyud 8 napk. CoBpemMeHHble acnekma|
Pa3BUMUS HegpmexuMu4ecko2o KOMNJIeKCca CMpaHbl U HanpasieHus 0esmesibHOCMU 0es1arom BaXCHbIM
HanpasJ/ieHue uHBecmuuud 8 3my cgepy. B yacmHoCcmu, 3a cyem coBepuIeHCMBOBAHUS UHHOBAYUOHHO-
OpPUEHMUPOBAHHO20 PA3BUMUS U CMPYKMYypbl nNpeonpusmull HeHepmsaHoU  NPOMbIUIeHHOCMU,
PAcnNosIoxeHHbIx 8 20pode Cymeaum, Moxcem bbimb cpopmuposaH bosiee 61azonpusmHbItl NOMeHuUas
0/18 yBesiuYeHuUss 3KCNOPMHO20 NOMeHUUadsd.

Kak Mbl yxe YnoMUHAAU paHee, 3KCNOpmHbie B03MoxcHocmu CymMeaumcKo20 XUMUYecKoz2o
UHOYCMPUA/IbHO20 NAPKA YBEIUYUBAKOMCS, YUC/IO pe3udeHmos 3mo2o Napka cocmassisem 37, a obujud
0bbem HanpasgemMbIX UMU UHBeCMUuUt cocmasnigem 4,4 muinuapda 0o/11apos. BbiCOKO 0UeHUBaromcs
BO3MOXCHOCMU NOBbIWLEHUS 3KCNOPMHO20 NOMEHUUAd/1d 3a cHem Co30aHUs 3KCNOPMOOPUCHMUPOBAHHbIX
U KOHKYPeHmMOocNoCcobHbIx npednpuamud 8 3Mmom NApKe.

B 6nuxcadwee Bpemss Mbl cmaHem csudemensamu 6osee UHMEeHCUBHO20 POCMA 3KCNOPMHO20
NOMeHYUana Hegpmexumu4ecko2o KoMnJIeKca Hawel cmpaHbl. Kpome mozo, Mbi cCHumaem, 4mo Mepbl No
NOBbIWEHU 3KCNOPMHO20 NOMEHUUAId HepMexumMuyeckoeo KOMNJIeKCa Cbi2parom BAMCHYH POJib B
VKpenJsieHuuU 3KkoHomu4eckol 6e3onacHocmu Cmparbl, pasumuu NpeodnpuUHUMAmesIbCmaad U Y/1y4ueHuU
bu3Hec-cpedbl, NOBbIWEHUU UHBECMUUUOHHOU npusiekamesasHocmu [22; 23; 24, 25; 26]. [1pu 3mom mbi
cyumaem, 4mo 0bbeKMUBHAS OUEHKA 3KCNOPMHO20 NOMEeHUUdsd HepmexumMu4yeckoeo KOoMNnJiekca
Moxxem €o30amb  00NOJIHUME/IbHbIE CMUMYJbl 019 YCKOPeHUs UHHOBAUUOHHO20 pad3sumusl U
PACWIUpeHUs NPUMeHeHUs1 UugpoBkix mexHoio2ul 8 Hawel cmpare [27; 28]. [Tomumo Bce2o 3mo2o, Ha



Haw B32/1590, Cpedu NpUOpUMEmMOoB CO30aHUS Cemu KOHKYPeHmMOoCNocobHbIx npednpusmudll B Npoueccax
IKOHOMUYECK020 pasBumus Ha 0CB0O0IOeHHbIX MeppUMOPUSIX UMEHMCS BO3MOXCHOCMU 0p2aHU3auuUU
3KCnopma psoa Hegpmexumudeckol NPoOYKYUU, 8 MOM Yucsie uzdenud u3 Nacmmacc, Ha yposHe mMasioeo
U cpedHe20 nNpednpuHUMamesibCmaa pe2uoHd, d MAkXe yoos/1emBsopeHuUs MecmHo2o cnpoca [ 29; 30;
31:32;33].

Cyumaem BAXCHbIM y4ecmb  2pynny @GAKmopoB U NPUHAMb Mepbl 071 3pdekmuBHo20
UCNOJIb30BAHUS 3KCNOPMHO20 NOMEHUUAAa HepmexumMu4yeckoeo Komnsekca, 6osee 0b6bekmuBHO
NpoaHaau3UpoBame U OUEHUMb 3KCNOPMHbIE BO3MOXCHOCMU, YyBeauqums 0010 3mold ompaciu 8
3KCnopme CMpPaHhbI:

— Heobxodumo OasibHelwee yenybieHue Npoueccos pacluupeHuss Cywecmsyrouux 8 HacCmosuwee
BpemMs MouwjHocmel XUMUYeCcko2o U Hegdmexumuyeckoeo npou3sodCmBd NO  00NOJHUMEbHOU
npou3BooCMBeHHoU Ueno4yke U CO30aHUs 3KCNOPMHO-OPUEHMUPOBAHHBIX NepepabambiBaroUiUX
meppumopudi;

—NPOYECChl CO30AHUSI HOBbIX U BbICOKOMEXHOIO2UYHBIX Hemexumuyeckux nepepabamsiBarouiux
npednpuamud Ha 6ase He¢hme2azoB020 Cbipbs O0JIHCHBI OCYULECMBISMbCS UHMEHCUBHEE,

- c1:edyem paccmMampusams CO30aHUe KPYnHbIX 3KCNOPMOOPUEHMUPOBAHHBIX XUMUYECKUX U
Hegpmexumuyeckux npednpusmul U Kiacmepos Ha 6dze coBpemMeHHbIX mexHoaoul ¢ y4emom
CYUWeCMBYHUUX CbIPbeBbIX PECYPCOB B CMPAHE U PE2UOHE;

- c/1edyem NPUHSIMb Mepbl NO YCKOPeHU MPaHcoepa mexHo102ul U NPUBACYEHUI UHOCMPAHHBIX
uHBecmuuul 018 passuMUS 3KCNOPMOEMKUX HAanpasaeHull XUMUYecko2o U Hepmexumu4eckozo
KomnJiekca u m.o.
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INFLUENCE OF COMMERCIAL DECISIONS ON THE PROCESS OF ORGANIZING COMMERCIAL
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Abstract

In modern conditions of a market economy, enterprises need to constantly improve, not
stand still, in order to stay in this endless flow of information and constantly changing trends. This
is due to high competition in the market. The enterprise must be able to quickly adapt to changes
in the external environment. To achieve this, all commercial activities of the company must be
flexible and customer-oriented.

Keywords: modern conditions, commercial activity, company, process, industry.

Introduction.

Commercial activity acts as a way to implement commercial relations between market entities,
which become dominant in a market-oriented economy. These relations are designed to stimulate
production, develop needs, and intensify commodity-money exchange. Therefore, commercial activity,
being an objectively necessary category of a market economy, has priority importance and occupies a
leading place.

The essence of commercial activity is an integrated approach to organizing a set of commercial
processes and operations aimed at performing commercial functions in the implementation of
commodity-money exchange at all its phases.

As noted above, commercial activities include processes and operations of an organizational,
managerial, legal and economic nature. It does not cover technological operations performed along the
entire path of movement of goods from production to the consumer, such as loading, unloading,
packaging, packaging, storage, sorting, and preparing goods for sale. These operations reflect the
technology of trading processes. Commercial activities and technology of trading processes are
interrelated, but each of them has its own place and functions [1].

Main part

Without commercial activity there can be no technology, just as without technology there can be
no commercial activity. These disciplines form the system of functioning of the trading industry.
Commercial activity takes place not only in the trading industry, but also in manufacturing, in the service
sector, in the market for intellectual property, technology, and securities. It is based on the organization
and management of commercial processes.

The commercial process means the sequential execution of operations that provide organizational,
economic, social, and legal aspects of commodity-money exchange.

The set of specific operations depends on what stage of the exchange the commercial process
serves and according to what scheme the exchange is carried out. For example, in the presence of
intermediaries, the path of movement of commodity-money exchange is as follows: manufacturer - one
or more wholesale intermediaries - retail trade - the final consumer, and in their absence: manufacturer
- final consumer without intermediaries. A commercial operation is an important component of
commercial activity, which is a set of techniques and methods that ensure the functioning of different
stages of commodity-money exchange.

All commercial operations can be divided into main and auxiliary. Some of them have specific
features (for example, exchange, auction operations).

Thus, commercial activity consists of commercial processes and transactions that take place in the
interaction of market entities with the aim of ensuring the effective exchange of goods and services.

In the process of commercial activity, both economic and social problems must be comprehensively
solved. The goal that comes to the fore is to make a profit, which also serves as a means for solving other
equally important problems. including social ones; and presupposes high economic training of a specialist
in commercial work.

The main objectives of commercial activity are:

-formation of relations between entities operating in the market on a mutually beneficial basis;



-increasing the ratio of supply contracts, strengthening contractual discipline:

-development of stable direct economic relations, increasing their efficiency;

-protecting the interests of consumers, ensuring their priority;

-introduction of progressive methods of wholesale and retail trade;

-increasing the level of work on studying demand, economic justification of the need for goods;

-improving the mechanism for managing commodity resources, supply and demand, creating a
competitive assortment;

-promotion of sales of goods, after-sales service, provision of additional services

timely and adequate response to changes occurring in the market.

The choice of location for a retail trade enterprise is a strategically important decision that largely
determines the success of its activities. Convenience of location is a significant factor in the
attractiveness of a trading enterprise for consumers. Often, merchants have to invest large amounts of
money in purchasing and equipping retail premises. Therefore, it is important to choose a location for
your store that will provide an advantage over competitors and allow you to quickly achieve a return on
investment [2].

When choosing a store location type, the following options may be considered.

1. The central business district is an area where many commercial enterprises are traditionally
concentrated and the most important public transport routes intersect.

2. Personalized service over the counter is a traditional selling method. It assumes that the seller
serves each buyer, helps him in choosing a purchase, advises on the use of the product, packs and releases
the product.

When identifying purchasing intentions, the seller determines the attitude of buyers towards types,
varieties, etc. The sale ends with settlements with buyers and the issuance of purchases to them. The
advantages of this method are that it provides assistance from the seller in selecting the right product,
and it is also possible to push the buyer to make a purchase. The disadvantages are that a lot of time is
spent on consultation and dispensing of goods, which can cause queues and irritation of other buyers.

3. Sale of goods with open display and free access. This method of sale is characterized by the fact
that the goods are openly displayed at the seller’s point of sale (on counters, slides, hangers, etc.). The
buyer has the opportunity to independently inspect and select the desired product.

The impact of advertising decisions on commercial activity can also be seen in figure 1.

Figure 1. Directions for spending funds on advertising, in%

Results

Achieving a positive commercial result requires efforts to increase the advantages of a trading
organization in any situation, even if it operates successfully in the market. Commercial work must be
carried out actively, ensuring a systematic increase in the volume of sales of goods and services while
ensuring the profitable operation of the trading organization. In modern conditions of market
development, uncertainty in the external environment and ever-increasing competition, the role of
commercial activities of enterprises, ensuring business profitability and further development, is
significantly increasing. Currently, commercial activity is considered not only as a process of performing
trade and organizational operations, but also as the most important area of functioning of a trading
enterprise, which has a significant impact on the final results of the work.
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Abstract

The stability of the international monetary system is a complex issue that requires constant
attention and monitoring. The analysis of the current system, its mechanisms, processes, and the
challenges it faces, clearly indicates the need for potential changes in its operation. Among the
challenges, four are particularly noteworthy, requiring continuous research to understand their
impact on national financial systems. These challenges are the rapid growth of Fintech, the in-
creasing role of emerging economies within the international monetary system, the digitization of
currencies, and the transition towards a multipolar international monetary system.

Keywords: IMS, Hegemon Currency, FINTECH, Digital Money, Emerging Markets.

Introduction.

The world economy is in a state of profound transformation, driven by a multitude of factors that
are increasing its complexity. These changes are reshaping the global economic landscape and the man-
agement of international monetary and financial affairs. In this dynamic environment, the future evolu-
tion of the IMS is crucial for the development policies of national financial systems. Our research aims to
shed light on these developments and their implications, emphasizing the following key points:

The IMS proved ineffective in the face of the global financial crisis. For the most part, we highlight
two important factors that determined the depth of the fall of the world economy in the last crisis: pro-
cyclicality and financial innovation. The procyclical nature of the development of the global economy
was associated, on the one hand, with false incentives for the development of financial management
and corporate governance of financial institutions and, on the other hand, with a fundamental underes-
timation of long-term risks. Financial innovation, another factor, played a significant role in the unfolding
of the crisis. New financial instruments, technologies, and non-traditional financial institutions appeared,
while the risk management, financial supervision, and regulatory systems remained unchanged. In the
vears since the subprime financial crisis, changes and transformations have taken place, which can gen-
erate vulnerabilities.

National Financial Systems Interconnection with International Monetary System.

The collective efforts to reform the IMS continued after the Kingston conference. As Edward Bern-
stein predicted, the IMF and IMS today are very different from what they were in 1976 [1]. The SDR is
not at the system's center, and floating exchange rates are more comfortable for national financial sys-
tems. IMF members have tried to respond to financial crises, meet the needs of countries in transition,
and increase attention to financial stability. However, the changes made were ad hoc responses to
emerging needs, not comprehensive reforms of the IMS themselves. One of the collective efforts to try
to reform the IMS was at the G-20 meeting in 2011. Before the Cannes summit of the G-20, Michel
Camdessus, former managing director of the IMF, Alexandre Lamfalussy, former managing director of
the BIS and President of the European Monetary Institute, and Tommaso Padoa-Schioppa, former Minis-
ter of Economy and Finance of Italy founded an international group to develop a new vision of the inter-
national monetary order. The resulting initiative, the Palais Royal, was comprehensive but largely ignored
by policymakers [2]. More recently, a group of IMF experts developed studies that proposed new policies
to the IMF, explored reform options or revised existing policies, and presented an overview of the chal-
lenges facing the IMS [3].

According to this study, IMS today is a significant force. Thus, IMS has evolved over the past four
decades to become less prescriptive than its predecessors, which had more rigid rules. Indeed, many of
the features of the current IMS—freedom in choosing the exchange rate regime (with a de facto central
role for the US dollar in the IMS), significant openness to trade, and capital flows—have provided more
flexibility in responding to shocks and crises. At the same time, this evolution coincided with the period
of commercial and financial globalization, with the reduction of poverty and the large-scale increase of
incomes and inequality. However, the crisis of 2007/09 revealed considerable weaknesses in the IMS,
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which provided an impetus for reform. In particular, the IMS has not prevented tensions between domes-
tic policymaking and global financial stability from forming.

Moreover, weaknesses in financial supervision have allowed vulnerabilities to accumulate. As a re-
sult, the IMF and other institutions and groups of countries (FSB, G20) responded by taking substantial
steps to revise the supervisory and lending toolkits. However, as the eurozone crisis deepened in 2011,
policymakers focused on more immediate political challenges. Currently, the research of economic sys-
tems brings us closer to a deeper understanding of the foundations of the functioning of the economy,
where technical-scientific progress inevitably generates the emergence of new "high" technologies, in-
formational sub-branches, and "new" qualitative financial markets.

Therefore, we have identified the most significant challenges IMS faces (Figure 1).

IMS Challenges

Increasing Role Of Emerging

Markets Hegemon Currency(s).

The Digitalization of Money FINTECH

Figure 2. IMS Challenges

Several fundamental considerations are focused in the debate on the future shape of the SMFI:

1. The ability of the system to accommodate the growing economic power and active participation
of the leading emerging economies, including a possible global role for their currencies

2. The system's adoption of the necessary institutional mechanisms to advance international co-
operation while reducing the risks of protectionism, currency wars, and political conflict

3. Distributional equity in promoting the specific development needs and objectives of low-income
developing countries

The significance of these elements has increased in recent years as the globalization of markets
and industries has deepened the links between countries. However, the central issue in the SMFI debate
is attributed to the hegemonic currency(s).

Currently, the dollar remains the dominant international currency. It maintains its position for sev-
eral reasons. The US financial market is the most liquid in the world, and this status quo is self-reinforcing
because the US financial system is so extensive that investors from all over the world concentrate their
transactions in this market. All other aspirants to the role of the dominant international currency have
many shortcomings [4]. The economies of the UK and Switzerland need to have the size and scope to
provide markets with the scale required by the IMS. Japan's economy is periodically in crisis, and in the
past, the Japanese government discouraged international use of the yen because that status discouraged
export-oriented production by maintaining a "competitive"” exchange rate. As for the EURO, according to
Benjamin Cohen, it is a currency without a country - the product of an international agreement, not the
expression of a single sovereign power. Its success, therefore, depends critically on the continued cooper-
ation of EMU member states, which can hardly be guaranteed at all times. Decentralized decision-making
among sovereign governments without coordination is potentially a recipe for disaster [5].

As it stands, the US dollar is the linchpin of the current international monetary system. It is the
primary funding currency, with approximately half of all cross-border loans and international debt secu-
rities denominated in dollars. The majority of foreign exchange transactions, about 85%, are conducted
in dollars. It also holds the lion's share of official foreign reserves, representing 56% [7]. Furthermore,
almost half of international trade is invoiced in dollars, and approximately 58.77% of international pay-
ments are made in dollars [8].

The fact that global attraction to the yen, euro, and renminbi has not grown stronger is usually
associated with one or a combination of these factors. For example, in the case of the euro, fragmented
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domestic capital markets and the absence of a genuine European safe asset - one that provides stability
in difficult economic times - would have prevented more comprehensive use of the euro [9].

However, the general consensus is that other currencies continue to face considerable obstacles to
moving the US dollar into the IMS and that the system's shape can be expected to remain unchanged
soon.

There is even an active debate in the literature about how long it takes for one major currency to
replace another. The consensus is that the process takes years if not decades. [10]

In contrast, consumers have generally had much more limited exposure to and interest in the use
of international currency, except in "dollarized" or "euroized" economies, where the US dollar or euro is,
or was, the formal means or informal means of payment instead of the national currency [11].

Over time, due to the complex phenomena occurring in the IMS, the situation has changed
significantly. Globalization, combined with the rapid evolution of online services, has fueled consumer
demand for payment services that operate across borders and are much faster, cheaper, and easier to
use. As a result, global tourism flows, for example, have doubled over the past 15 years. The number of
internet users has doubled, as has the number of mobile phone users. Data transfer costs have dropped
considerably, and access to more convenient services has expanded. Global remittances have increased
by more than 50% in just ten years, while cross-border e-commerce activity has tripled [12]. As a result,
the phenomenon of digitalization of currencies gained momentum.

Therefore, it is natural that new and emerging private payment methods mainly target consumers
and employees, not merchants, who constitute a much larger category than potential users with
associated network effects. This meant that existing digital initiatives were adopted much more quickly.

How we respond to the challenges of digitizing international currencies depends on the
international monetary community. On the one hand, it can focus on efforts to ensure the prosperity of
private payment systems in a space that respects common global policy priorities. Alternatively,
mobilizations can be accelerated to overcome remaining weaknesses in global payment systems, where
it is believed that only public money can provide a secure store of value, a credible unit of account, and a
stable means of payment. There is a third option: doing both simultaneously and creating an environment
where public and market-based payment systems effectively complement each other, jointly shaping the
2 1st-century payments universe [13].

To understand the drivers of international currency use in the digital age, we need to pinpoint the
factors that determine international currency use. Given that consumers are at the heart of the
competition for international digital currencies, the factors and their relative importance determining
the extent and scope of global currency adoption could be permanently reconsidered following the
change in their preferences [13].

Price stability remains a prerequisite for a currency's widespread use, whether digital or not. For
this reason, many central banks worldwide have adopted price stability as their primary objective. This is
why unstable crypto-assets such as bitcoin, whose price in fiat currencies is highly volatile, will never be
able to serve as a reliable means of payment (Table 1). Finally, the currency with the lowest inflation rate
would crowd out its competitors [13].

Table 1. Historical Annual Return, Bitcoin (in USD)

Year Opening price Closing price Return (%)
2011 0.30 4.72 953.8%
2012 4.72 13.51 272.4%
2013 13.51 758 4500 %
2014 737 322 -76.7 %
2015 322 429 69.3%
2016 429 966 161.1%
2017 966 13769 959.2%
2018 13763 3830 -72.2%
2019 3832 7208 89.5%
2020 7208 28990 302.8 %
2021 28994 46306.45 39.8%
2022 46311.75 16547.50 -65.1%
2023 16547.91 42265.19 155.9 %

Source: [14].



In addition to stability, convenience is another important factor, especially for end consumers,
which will play an increasing role in the digital age. This means that digitization can significantly change
the way currencies compete with each other. It also follows that it will become much more difficult to
predict the future contours of IMS [13].

A further challenge of IMS is the increasing role of emerging markets. Emerging and developing
economies account for nearly 60% of global GDP and drive significant global poverty reduction. In the
last three decades, China alone has lifted more than 600 million people out of poverty [15]. However,
after years of success, emerging markets - as a group - are now facing a harsh new reality. Growth rates
fell, capital flows reversed, and the medium-term outlook deteriorated sharply.

Moreover, based on current IMF forecasts, emerging and developing economies will converge to
advanced economy income levels at less than two-thirds the pace that was forecast just a decade ago
[16]. This is a problem not only for emerging markets but also for the developed world, which has come
to rely on emerging markets as destinations for investment and customers for its products [15]. It also
carries the risk of rising inequality, protectionism, and populism. According to Christine Lagarde, emerg-
ing and advanced economies must play their part to promote faster and more sustainable convergence.
First, this requires boosting innovation - by removing barriers to competition, reducing red tape, improv-
ing labor mobility, and investing more in education and research. This would unleash entrepreneurial
energy and help attract private investment in new, surprising, and valuable ideas [15]. Second - facilitat-
ing more significant technology exchanges between advanced economies and their emerging peers. This
would require, for example, finding a balance between protecting intellectual property and disseminat-
ing technology.

Another critical area that could cause turbulence in IMS is the interaction between technology and
financial services - FinTech. In the pre-COVID-19 period, there has been an increase in international in-
terest in developing new payment and credit technologies, including digital payments, currencies, and
online lending platforms, sometimes provided by non-bank providers. These initiatives promise to lower
costs and improve access to finance for more underserved households and businesses. However, as with
any financial innovation, these initiatives give rise to potential risks to financial stability, 242, as well as
new opportunities. In addition to increased monitoring of these risks, rethinking and reforming the nec-
essary reqgulatory structures, including the appropriate boundary between banking and non-banking ac-
tivities when setting regulatory standards and providing access to central banks, may be necessary. The
rapid development of monetary digitization and FinTech phenomena gives IMS even greater complexity.

Conclusion.

The world economy is going through a profound transformation caused by a series of factors that
have direct implications for increasing the economy's complexity. As a result of these developments, the
industrial landscape of the world economy and the management of international monetary and financial
affairs are fundamentally changing. How the SMFI will evolve in the future is crucial for the development
policies of national financial systems. In this context, we would like to mention the following:

1. Global economic and financial activity depends on the USD financing capacity. Wide interna-
tional use of a dominant currency generates significant benefits for IMS, but also presents risks. The ben-
efits come from network effects, which reduce capital transfer costs and risks around the financial sys-
tem. The risks are generated by the exposure of many international investors and borrowers to the US
dollar. Consequently, shocks to US monetary policy, US credit conditions, or general increases in global
risk aversion are likely to be transmitted to domestic financial systems. These dynamics increase the im-
peratives of managing the risk of a reduction in cross-border flows by national financial systems.

2. The COVID-19 pandemic and its aftermath have produced vulnerabilities in the world economy.
It highlighted the need for a better global financial safety net that protects emerging markets and de-
veloping economies. These countries face significant economic pressures even in regular times and have
little room for maneuvering in the face of such devastating global shocks. Given the growing importance
of emerging countries in the world economy, helping them to withstand such shocks should be in the
interest of advanced economies.

3. How we respond to the challenges of digitizing international currencies depends on the interna-
tional monetary community. On the one hand, it can focus on efforts to ensure the prosperity of private
payment systems in a space that respects common global policy priorities. On the other hand, mobiliza-
tions can be accelerated to overcome remaining weaknesses in global payment systems, where it is be-
lieved that only public money can provide a secure store of value, a credible unit of account, and a stable
means of payment. There is a third option: doing both simultaneously and creating an environment where



public and market-based payment systems effectively complement each other, jointly shaping the 2 1st-
century payments universe.

4. FinTech presents unique opportunities for financial systems. The rapid changes in technology
transforming the financial system will enable financial institutions to improve the execution of various
core functions. However, some aspects of fintech represent significant new, unprecedented challenges.
Adjusting the regulatory framework of financial systems to the challenges generated by FinTech is one
of the main objectives of the new configuration of the financial architecture after COVID-19.
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Abstract

The development of offshore oil and gas fields is currently one of the prospective, but eco-
nomically high-cost trend of the oil and gas industry. The paper discusses the issue of upfront de-
velopment at the stage of geological exploration ("Development-in-Exploration”), which makes it
possible to improve the economic performance of offshore projects (primarily for small and me-
dium-sized oil and gas discoveries).

Keywords: Hydrocarbons, offshore, field development, DHI, exploration, Gulf of Mexico, in-
tegrated model, development-in-exploration.

At present, compared to 1990 (Figure 1), there is a significant increase in oil production from off-
shore fields (an increase of more than 2 times from 12 to 28 million barrels per day), while in onshore
fields the increase in daily production was 32% and only due to production from shale formations in the
USA, Canada and Argentina [1]. Meanwhile, traditional HC formations have been under a steady de-
crease of daily oil production after the decade of 2000s. This problem is associated with an extended
level of exploration of the world's onshore oil and gas basins and, accordingly, a decrease of the potential
for the discovery of new large and medium-sized hydrocarbon fields in traditional reservoirs and the
gradual exploitation of already discovered ones. Scientific and technological progress since the 80-90s
of the 20th century has driven the development of the continental offshore (mainly the US shelf of the
Gulf of Mexico and the shelf of the North Sea) in all regions of the world, reaching its apogee in 2005-
2024. Offshore fields are characterized by increased technological complexity compared to onshore
fields, as well as high CAPEX, which directly depend on the time of the project implementation from the
beginning of exploration to the production of the "first oil".

To solve this problem, the authors consider the experience of discovering deposits in the offshore
area of the Salino del Istmo basin (Gulf of Mexico, Mexico).

In contrast to the U.S. Gulf offshore, the studying area is the least explored area of the Mexican
shelf. HC deposits were found mainly in the upper part of Tertiary sediments (Figure 2). The trapping
mechanism is one of the main risk factors. The presence of HC deposits is confirmed by the evidence of
DHI anomalies (attenuation of a negative seismic anomaly along a single hypsometric level), AVO analysis
and seismic inversion, which makes it possible to select prospective structures only by the presence of
DHI anomalies at the exploration stage. This fact is fully confirmed by the results of exploratory drilling
within the basin — all 15 wells drilled within DHI targets confirmed the presence of HC deposits (the
largest is Zama with geological reserves of about 400 Mtons, and all the rest - from 20 to 100 Mtons). It
should be noted that targeted exploration for hydrocarbon deposits by the presence of DHI anomalies is
widely used in various regions of the world for turbidite sediments, such as on the Norway and West
Africa offshore [2]. Figure 3 shows an example of the identification of the DHI anomaly in the Turonian
deposits at the Jubilee field (Ghana) and the UM4 formation at the Yoti prospect (Mexico). In general, HC
deposits in the Salino-del-Istmo basin are confined to the raised wings of anticlinal structures bounded
by faults [3] or adjacent to salt diapirs. In such traps, there are signs of an anomalous seismic attribute,
which can be explained by the presence of hydrocarbons in oil reservoir (DHI). In several cases, the mor-
phological features of amalgamated channel systems are well traced [5]. The genesis of HC deposits of
Tertiary sediments is associated with the movement of fluids from Mesozoic sediments along faults and
conservation in the encountered sand bodies.
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Figure 1. Global daily oil production by supply segment: comparison of oil production from con-
ventional onshore, unconventional, shallow water and deep water. (Source 1990-2009: modified from
Infield System, BP Statistical Review 2014. Source 2010-2025: modified from UCube, Rystad Energy
2019).
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Figure 2. Example of a seismic section with the results of the structural interpretation.



ico) and the Turonian deposits (right) at the Jubilee field (Ghana).

Analysis of the available drilling results showed that the confirmation of the resources before and
after drilling varies from 0.9 to 1.6 for prospects with DHI, averaging 1.2. Thus, we can confidently claim
that a direct exploration feature of the HC presence has been found within the Salino-del-Istmo basin,
which makes it possible to estimate the volume of expected HC with a high degree of probability and,
accordingly, to start advanced planning for the prospect or a group of prospects development and facil-
ities.

In modern international practice, the cost of drilling one exploratory well onshore varies from 1 to
30 MMUSD, depending on the depth and duration of the drilling. In the case of offshore drilling, the price
of an exploratory or appraisal well can vary from 20 to 200 MMUSD, depending on many factors (mobi-
lization, water depth, depth of the prospective target, downtime due to technical and weather reasons,
formation evaluation program, etc.). The cost of offshore drilling rigs is dozens of times higher than on-
shore ones, and the daily rate for drilling platforms varies from 150 to 500 KUSD/d depending on the
region and water depth. Therefore, the design of offshore exploration and appraisal wells should be
planned with the possibility of further use as part of the development set of wells (for production or
injection).

However, the main factor influencing the economics of a project is the development where the
costs can rise to billions of dollars which in turn is critical for small and medium-sized fields. Depending
on the operator’s approach to the offshore development, the new field can either be started up via long
tie-backs to an existing facility or by installing a new “standalone” facility such as fixed platforms (jacket
platform or compliant tower) or floating platforms (TLP, SPAR, FPS or FPSO). The development wells
might be set up with dry trees allowing direct access to the well at surface or wet tree production systems
that can be configured in multiple ways (satellite, cluster, or daisy chain well system). Common subsea
facilities can include multiphase pipelines, subsea boosting and processing, artificial lift methods and
distribution systems. To accelerate the evaluation and optimization of different development concepts
from a technical and economic perspective it is required to start the development system planning (FEED)
within the exploration period for further preparation of the field development plan (FDP). While the eco-
nomics of large and unique fields (such as Zama in the Salino-del-Istmo basin) can withstand long design
periods until the first oil, then for small and medium-sized HC fields, each year before the start of pro-
duction is extremely critical for maintaining a positive project NPV.

Thus, for the prospective structures of the Salino-del-Istmo basin with medium HC reserves, it is
necessary to significantly optimize the process (duration) of field preparation for production. The authors
propose the concept of advanced development at the stage of geological exploration (development in
geological exploration), which includes the following main stages (Figures 4 - 7):

Stages for “Development-in-Exploration” [4].

1. Prospect selection with only DHI anomalies (Figure 4).

2. Assessment and selection of the highest priority (more than 10 Mtons of STOIIP) groups of pro-
spects (groups consist of 1-5 prospects) for further development (Figure 4).

3. Confirmation of the first prospect by the drilling results and re-evaluation of the remaining pro-
spective groups updating (Figure 4).



4. Performing a feasibility study considering the drilling results of the first exploration well for all
selected prospective groups based on a conceptual integrated model (Figure 4).
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Figure 4: Selection of DHI prospective groups and confirmation of the first DHI target.

5. Preparation and drilling of all other DHI prospects (Figure 5).

6. In parallel with the process of exploration of the selected prospects, a conceptual pre-FEED is
being prepared, in term of evaluating all possible options of development concept optimization by con-
sidering the use of multilateral horizontal wells, construction of a Central Processing Platform (CCP) on
the location of the first drilled prospect and subsea configuration of the remaining groups of prospects
with connection to the main CCP (Figure 5).

7. As the selected groups of structures are drilled, the pre-FEED is updated, and a FEED is formed
for Phase 1 — production from the first drilled prospect (group of prospects). Evaluation of a scenario for
possible replenishment of HC deposits [6], considering the high abnormal formation pressure of oil de-
posits discovered within the Salino-del-Istmo basin (Figure 5).

8. Preparation and start of pilot production:

a) The first drilled discovery can be connected to existing neighboring fields (synergy) before the
completion of the production platform. For this purpose, exploration wells can be converted to injection
wells (since they usually perforate OWC), and appraisal wells can be converted to production wells (since
they perforate the oil/gas zone with maximum NetPay). Appraisal wells construction should be planned
with the possibility of further production. The appraisal well is drilled as a vertical to perform all geolog-
ical and geophysical studies and ORA testing, after which a 500-1500 m side track is drilled, than a short
ORA test is performed in side track and the well is conserved before the pilot production starting. This
will increase production rates at the pilot production stage and accelerate the acquisition of interference
between the exploration and appraisal wells during interference well testing implementation. (Figure 5-
6).
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Figure 5: Exploration drilling for remaining prospective DHI groups and start of pilot production.
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8. Preparation and start of pilot production:

b) By the time a production platform is installed at the first drilled prospect, the remaining pro-
spects will be connected according (in case of success) to a technical platform located in the first drilled
discovery (Figure 6).

9. Performing interference tests for wells carrying out pilot production to remove risks and uncer-
tainties in achieving designed production levels [7] (Figure 6).
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Figure 6: Involving of another discovery to pilot production and interference well testing imple-
mentation.

10. By the time the exploration stage is completed, a FEED for Phase 2 and subsequent phases is
formed for all discoveries, including a scenario for the installation of an additional production platform
at another prospective group, if this improves the economical indicators of the project (Figure 7).
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Figure 7: Development concept for involving of all prospective groups into development.

Advanced development approach (Development-in-Exploration) will definitely improve the eco-
nomic performance of the Salina-del-Istmo Basin projects (including similar prospects with turbidite gen-
esis deposits) and achieve a positive NPV even for prospects and discoveries with small HC resources. Pilot
production for discoveries with small and medium resources is a key factor of the project success.

Globally, the implementation of the proposed approach will make it possible to involve in the de-
velopment of already discovered, but "abandoned" due to the small resources of offshore fields. Also it
will allow to increase the total world daily production of offshore fields by 3-10 MBBl and, thus, compen-
sate the decline of onshore oil fields production from traditional reservoirs.

The success of the implementation of the “Development-in-Exploration” approach is not only fo-
cused on changing the traditional oil and gas development philosophy of the Operators but also the pos-
itive involvement of the governmental regulatory authorities. In this context, motivation and support
from the government institutions will be required to accelerate implementation of these changes by es-
tablishing more flexible guidelines and permissions for Operators.
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Abstracts

With the improvement of people’s living standards and the accelerated pace of life, obesity
has become more common, and scientific weight loss has come into being. In this paper, an ordi-
nary differential equation is applied to establish a weight loss model, and the effects of diet, me-
tabolism, work and physical exercise on body weight are discussed, providing a theoretical basis
for scientific weight loss.

Keywords: BMI, ordinary differential equations, weight loss modelling, body weight, calories

1 Problem analysis

Body Mass Index (BMI)[1] is an internationally used measure of body fatness and health. The index
is calculated by dividing the weight (kg) by the square of the height (m), the ratio obtained by this formula
can reflect the density of the human body to a certain extent, and the provisions of the ratio of 18.5-25
for normal, greater than 25 for overweight, more than 30 for obesity. Because of the simplicity of the
calculation, BM! is now commonly used to evaluate the nutritional status of the human body, the degree
of fat and thin or physical development level.

Obesity is, in a sense, the excess of fat over the norm. If a person absorbs food containing too many
calories, these excess calories in the body are converted to fat and weight is gained. In order to lose
weight, it may seem necessary to eat less or not eat at all, but in order to maintain life, a certain amount
of energy (calories) must be consumed to maintain the most basic metabolism, and calories are also con-
sumed for work, study and physical activity. Therefore, weight loss should be based on a correct analysis
of the relationship between diet, metabolism, work and physical activity. A mathematical model of
weight loss is thus developed.

2 Model hypothesis

(1) Assuming that a person's daily intake of calories from food is a kJ, of which b kJ is used for
metabolism (i.e., auto-consumption), while ¢ kJ per kg of body weight must be consumed every day for
work and life, and 8 kJ per kg of body weight must be consumed every day for physical exercise.

(2) Aperson's calorie stores in the form of fat are 100 per cent effective, and 1 kg of fat contains
42,000 kJ of calories.
(3) Let weight @ = w(t) be a continuously differentiable function of time t.

3 Modelling

It is generally believed that changes in body weight are caused by the disruption of energy conser-
vation in the body [2]. When the body's calorie intake exceeds the body's consumption, it is a positive
energy balance, and the excess calories are converted into fat and stored in large quantities in the body,
resulting in an increase in body weight, on the other hand, when the body's calorie intake is less than the
body's consumption, it is a negative energy balance, and when the calories intake does not satisfy the
body's needs, the body tissues break down to meet the body's needs, resulting in a decrease in body
weight.Obviously, the daily change in a person’s body weight is equal to the body weight produced by the
input of calories minus the body weight consumed by the output of calories, where the input of calories
is the net absorption of calories after deducting the metabolism, and the output of calories is the total
amount consumed by work, life and physical exercise.



Since 1kg of fat contains 42000 kJ of calories, a person's net absorption of fat per day is 4a2000

and the net consumption of fat per kg of body weight per day is ZZ; 0’% . The change in body weight from

t to t+ At is then known as

a-b +
Ao=oft+A)-oft)~ - At- Zzooﬁo o(t)At .

The resulting mathematical model for weight change is

do_(a-b)-(a-+plo

dt 42000 (1)
o(0)= w,.
4 Model solving
Solving equation (1), we have
J. dw _ J. dt
(a-b)—(a+p)w * 42000
Using the initial conditions (0)= @, ,the solution gives
(a+p)t

a-b—(a+pw=[a-b—(a+p)wf @,
arrange to get

oft)= 2P _3=h —(a+ By Zzgﬁg

a+pf a+pf ' (2)
The derivation of equation (2) gives
do a-b- (o + B, :;_ggo (3)
dt 42000

From equation (3) the effect of weight loss (fattening) can be analysed as follows.
(1) Ifa=b>(a+p)m,, e, the net daily absorption is greater than the total initial consumption,

d_a) > 0,then weight gain occurs.

(2) Ifa-b<(a+p)aw,, ie, the net daily absorption is less than the total initial consumption,

dd_cto < 0,then weight loss will occur.

(3) Ifa=b=(a+p)a,, ie net daily absorption equals total initial consumption, (jj—cto =0,then

body weight remains unchanged.
(4) Taking the limit at both ends of the equation (2)
lim a)(t)za—b. (4)
t—+0 o+ ﬂ
5 Conclusion
The results of the above analyses show that with proper control of a (eating), b (metabolism), o

(work, life), and [ (physical activity), it is possible to keep body weight within a certain range, and math-

(a+p)t
ematically, e #%0 decays very quickly, with body weight generally approximating

within a lim-

o+
ited period of time (e.g., 3-4 months).Therefore, in order to lose weight, it is necessary to reduce a, in-
crease b, a and B . From a safety and health point of view, individuals should not lose more than 0.2

kg of weight per day, and health experts suggest that it is appropriate for the average person to lose 2.5
to 4.0 kg of weight per month [3].It is necessary to point out that some diet pills on the market may have



some kind of quick-acting effect on b (metabolism), but human metabolism cannot go against the phys-
iological laws of the human body, so some drugs are forced to drastically change the metabolism of a
person, but instead, they have adverse consequences for the human body. The correct strategy for weight
loss is, above all, a good diet, work and exercise habits, i.e. proper control of a and e+ 3. Of course, for

a small number of obese people and athletes, the study of metabolic changes that do not harm the body
is also necessary.
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CYBOIMTUMAJIBHE KEPYBAHHA IHTEHCUBHWM NPOLJECOM EJIEKTPOJIIZY

TemsaHa Muxadnosa
YIIVHT, YKkpaiHa
FOnisi MakcumeHnKkoBa
Y/IVHT, YKkpaiHa

3anponoHoBaHo Memod HabIUXeHO20 PO3B 'A3KY CUH2YAAPHO-36ypeHOoI 3a0adyi onMUMAsabHO20 Ke-
PYBAHHS IHMeHCUBHUM NPOUEcom esiekmposisy. [1obydosaHo cybonmumasbHe KepyBaHHS, Ujo BUKOPUC-
MOBYOMb ACUMNMOMUKY HYJ/1b0BO20 NOPSIOKY MA OUiHEeHO 6/1U3bKICMb OMPUMAHO20 HAbIUMEHO20
PO38’A3Ky 00 MOYHOZO.

[pouec enekmponizy 8 npukamodHomy wapi onucyemscs dyHruietoC(X,t) aka ycepeduri obna-
cmiQ = {[0,5]1x [0, T1} 3ad0806Hse pisnatio
3 NOYAMKOBUMU YMOBAMU

c(x,0)=co(x), ¢ (x,0) =0(x),2)
_ p(®) _
ma eparuyHumu ymosamu  C, (0,t) =—=,  ¢(J,t) =y (t),3)
a

et - yac penaxcayii; P(t) - kamodHa eycmura cmpymy po3psidy iois memany,a = Z - F - D - enexm-
DPOXIMIYHA cmand, C(X, t) - KOHUEeHMpau,is ioHia memasy 8 o6'emi enekmposizepd, O - MOBUWUHA NPUKA-

MOOHO20 Wapy.
Mompi6Ho 3Haiimu make kepysarHsa P(t) , wo 3adosonbHse ymosy

T 2
jo p2(t)dt < oo ,(4)
Wob NiC/1A 3aKiHYeHHs NPoUECy enekmpoizy BUKOHYBAACS YMOBA
c(x,T)=6(x),
T
a pyHKujoHan erepaii I[p(t)]= IO p?(t)dt

Habysas HalUMeHW 020 3HA4YeHHS.
Bukopucmosyroyu [1] Bdanocs doBecmu, wjo ys 3a0aqa eksiBaseHmHa 3aoadi 3 MiHiMaabHOK eHe-
PRIEI0 3 PYHKUIOHAIOM KOCMI

[p(t)]= f 2(t)dt + I[c o()Pdt 5
[p(t, 8)-p(t)], OT)—>0npuﬂ—>O,

3acmocosyroyu NpUHUUN Makcumymy loHmpseiHa [2] 08 BupiteHHs Ubo20 3aBOAHHS, OMpPUMY-
EMO, W0 ONMUMAJIbHE KEPYBAHHS p(t) B Uit 3a0a4i BU3HAYAEMBCSA 3 POPMY/IOH

olt)= —%V(O,t),(@



oeV (X, t) € EQUHUM p03B’a3KkoM Kpaliosoi 3adadi (7)—(9)
.V, =V, =DV, (7)
V(x,T)=-2¢,(x,T)
{frvt (x.T)=-26,(x T)+ 2[e(x T)-8(x)}
V,(0,t)=0;
{v (5,t)=0. ?
OCKifibKU 4ac penakcauii T, € MasuM napamempom, a 3adadi (1) —(3), (7 — 9) — cuHaynspHo-36yperi, mo

WYKAEMO iX pO3B’A3KU Y BU/ISOI CYMU pe2yiipHOI CKadoBoi ma GyHKUII 2paHUYHO20 Wapy, KOMHY 3 SKUX
306paxaemo Ak cymy pady 3a CmeneHsmMu T

c(x,t)=c(x,t)+TIc(x,z),  V(x,t)=V(x,t)+QV(x,7),(70)
:iT:Ci(Xi); Ilc(x,7) ir IIc;(x,7).(71)

o0} o0
V(x,t)=Y 7;Vi(xt) = Zr QV;(x,7),(12)
i=0 i=
0eT = '[/’[r T = (T —t)/ T\ - WBUOKI 3MiHHI 8 0Kosli moyok T = 0 it =T sidnosidHo.
[liocmasnstoyu paou (11) i (12) do pisHsHb (1) i (7), epaHuyHux ymos (3) i (9), ma npupisHioro4u
KoegiuieHmu npu 0OHAKOBUX CMeneHsxX T, , okpemo 3anexHi 8id t,T,T , ompumaemo 3adayi 0715 peay-

0 -
JIAPHUX CKIA00BUX NOPAOKY T, MA 2PAHUYHUX PYHKUI

{EOt = DCoyx {_\Tm = DV 3
Co(%,0)=Co(x) Vo (x,T)==2[co (%, T)-60(x)]
Coy = —%_O(O,t) {VOX(O,t): 0.,
co(6.1) =) Vol6:1)=0
{Hcoﬂ +TIcy, =0, i=0 {QV0 - +QV,. =0, i=0 o
IIc;,, +I1c;, = DIIC; 45, 121 QViz +QVi: =DQV, 1, i>1

L1Jo6 i3 ompuUMaHux piBHSHb BUHAYUMU Y/1eHu po3suHeHs (11) ma (12), nompibHo 3adamu no4a-
mkosi ymosu. Ix ompumaemo, niocmassigrodu (11), (12) y suxioHi noyamkosi ymosu (2) ma (8) ma npupi-

BHKOROHU KOQQ.’)/U/.EHmU npu 00HAKOBUX CMeneHsIX Ty .

Icy(x,0)= ¢ —Cy(x,0); ey (x,0)=0
QVp(%,0)==2¢, (X, T)=Vo (X, T} QVy_(x,0)=2c,(x.T)+Vo(x.T)

CnissiOHOWeHHS 0111 BUSHAYeHHsI KoepiuieHmis 1 -20 nopsadky psdis (11), (12) moxcHa sunucamu
dopmansHo ona 1 21. Tak sk maemo cnpasy 3 po3nodinieHor cUCMeEMOro, MO BUKOPUCMAHHS KOXCHOI
HacmynHoi' ckaadosoi poskaadis (11), (12) sBumazae 00C1ioxeHHs Ha po3B'a3Hicmb Ma NiOBUWeHHS BU-

Moe 0o enaokocmi ¢yHKuil [3], wo Bxo0ame 0o 3adayi.
J1ns nobyodosu HabUXEHO20 KepyBaHHS Halnpocmiuio2o Budy, 06MexuMocs 00C/TIOHEHHAM CUC-

mem (13), (14) ma (15), (16).
Bukopucmosyroydu [2], dosedeHa HacmynHa meopema.

.(16)

0 . . . .
Teopema 1.CybonmumarnsHe KkepysaHHs P (t) € PILWEHHSM IHMe2pasibHO20 PIBHAHHS I3



L2(0,T)

A0 =10)-[ Kt )p*(e)dz, (17

bD 2 2
aef Zeﬂ tT n/b:\/;/'

kt,7)= 2?2 N e/lﬁD(Hr—ZT),.
a n=1
_ d X bSIO (_ )n+1 -4, DT
i _.[0 (1—g)xn(x)dx ViE 2D (1—e )

€duricmb po38'a3Ky pisHsHHs (17) sumikae 3 mozo, wo f (t) el, (O,T ) ma dodamHoi BusHadve-

Hocmi A0pa k(t, T). 3a donomoeoro Memo0iB po38'a3yBaHHS PIBHAHb 3 BUPOOXEHUM A0pOoM [2] 3Haxo-

0umMo po38'a30kK piBHaHHSA (17). C y60nmUMa/7bHe KepyBaHHa Mamume Bu2/1s10
o0

Po(t)=2Y (0~ 9 BT -2 Qv°(0,t) 15
a n=1 ﬂ

B AKOMY KOHCMAHMU Q , BU3HAYAOMbCS 3 HECKIHYEHHOI CUCMeMU JiHIOHUX HeOOHOPIOHUX aseebpaidHux

DIBHSIHb.
OuiHKyY 6au3bkocmi cybonmumMasabHo20 KepyBaHHs 3adadvi 00 onmumasibHo20 0aroms Maki meo-
pemu.

Teopema 2. OnmumasbHe KepysaHHs 3adadi (1)—(5) p(’[) 36i2aembca 0o cybonmumasabHO20 p0 (t)

0

nput, —> 0,/ 3Haddymscs maki cmani T?, C,wozaymosu0< 7, <7,

p(t)-p°(t)<cr, v 0<t<T.

Teopema 3. Akwo noyamkosi ymosu  3aoa4yi  (1)—(5) 3adososbHSHOMb — yMoOBAM

Co (X) eW21(0,1), H(X) el, (0,1), mo icHye makeQ < 7, < T?, wo
‘I [p]-1 [po]‘ <cz?.

0

E Z (7 n—9n )}/ n - BIONosiOHe cybonmumMasibHe 3Ha4YeHHs QYHKUIOHATY 3a0adyi.
n=1

3anponoHosaHa memoduka 00380/1uaa nobydysamu acuMnNmMomuKy po3B a3Ky 3adavi onmumasib-
HO20 KepyBaHHs 0J18 CUH2YJIIPHO 36yYpeHo20 2inepbosiidHo20 PIBHAHHS. [JouiibHO BIOMIMUMU, W0 BUKOPU-
CMAHHSA 3AKOHIB KepyBaHHS BiiblU BUCOKO20 NOPSIOKY,HiXC Hys1bosul, nompebye dodamkosux 00C/i-
0x(eHb Ha po38’a3HICMb [4] BIONOBIOHUX CAMOCNPAXCeHUX 3a0ay [ NIOBULLEHHS 0OMeX(eHb Ha 2i1adKicmb
pyHKUIL, Wo BXx009mMb 00 3a0adyi.

m 1[p° )=
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Abstract

Scenario modeling allows policy makers to see the implications of climate policy on
emissions, enerqgy costs, security of supply, storage, and fixed supply requirements versus variable
energy supply requirements. Policy makers can use simulation to identify technology and
performance gaps and make decisions about which technologies to support by understanding
investment costs, lead times, and including all of their benefits and risks. Early involvement of
policy makers in modeling is essential to ensure awareness, flexibility and agility to develop policies
to achieve carbon neutrality by 2050. Policy agility and flexibility will be required to change paths
if the technologies currently being developed do not live up to expectations. Trade-offs will need
to be found between different technological options, costs, pathways, energy security and
environmental protection.

Simulation necessarily entails numerous assumptions about various future events. These in-
clude intertemporal dynamics, the availability and productivity of technology, socio-political pref-
erences, constraints and boundaries. This assumption will form the conclusions as the modellers
form the scenarios. Future scenarios are based on transparent assumptions about future events



quantify dimensions and variables, especially when different stakeholders have different perspec-
tives on issues, dynamics, or desired outcomes. These assumptions are intended to take into ac-
count various factors, such as the levels of technical, commercial and social readiness of various
technologies, but they may not fully reflect the uncertainties about how they will be deployed, and
such technologies may not be available in a timely manner and at expected prices.

AHHOMAyus

ModenuposaHue cueHapues No3BoJISem UUAM, onpedeIsoWUM NOAUMUKY, yBudems no-
c1e0cmaBuUs Kaumamuyeckol NOUMUKU 0J1F BbI6pPOCOB, 3ampam HA 3Hep2uro, Ha0exHoCmu no-
CMABOK, XPaHeHUsI U NOCMOSHHbIX MpeboBaHul K NOCMABKAM NO CPABHEHUHD C NepeMeHHbIMU NO-
mpebHoCmAMU 8 NOCMABKAX 3Hepauu. [o/IlumuKU Mo2ym UCNo/1b308amMb MOOEIUPOBAHUE OJ1s1 Bbi-
AB/IeHUS HEOOCMAMKOB MexHo102ull U NPOU3BOOUMEIbLHOCMU U NPUHSMUS peweHul 0 mom, KaKue
mexHos102uU c/1edyem NoooepIuBAMb, NYMeM NOHUMAHUS UHBECMUUUOHHbIX 3amMpam, CPOKOB Bbi-
NOJIHeHUS 3aKa308, A MAKME BK/IK0YAs BCE UX NPeUMYUIeCcmBa U pucku. 3abiazoBpemeHHoe npussie-
YeHue NoJIUMUKOB K MOOeIuUpoBaHUro Heobxooumo 015 obecneyeHuss UHGOpMUPOBAHHOCMU, 2ub-
KOCMU U GepamuBHOCMU, C 4esibHo pa3pabomKu NOIUMUKU NO OCMUMEHUHO ye/1epoOHOU Helmpasib-
Hocmu K 2050 2ody. [Tompebyemca onepamusHOCMb U 2UbKOCMb NOJUMUKU, YmMobbl U3MEHUMb
nymu, ecsiu paspabamseigaembie 8 HACMOAWee BpeMs MexHoI02uU He onpasdarom oxudaHud.
Heobxodumo 6ydem Halmu KOMNPOMUCChI Me0y PasUuYHbIMUMEXHOI02UYECKUMU BApUAHMAamu,
3ampamamu, NYmMAMU, SHepeemuyeckol 6e3o0nacHoCMbHo U 3auumodl okpyxarouel cpeosbl.

MoodenuposaHue obsizamesibHO B/1e4em 3a c060U MHO204UC/IeHHbIe NPEONOJIOHEHUS O pa3-
JIUYHBIX BYOyusux cobbimusx. K HUM OMHOCAMCS MeBpeMeHHas OUHaMUKa, 00CMYNHOCMb U NPO-
u3800UMeEIbHOCMb MexHoI02ul, COUUAIbHO-NOUMUYECKUE NPEONOYMEHUS], 02paHUYeHUs U epa-
HUUBbI. Mo npednosioxceHue 6ydym ¢opmMupoBamsBbIB00bI NO MEPE MO20, KAK pa3pabomyuKku mMo-
deseli 6ydym opmuposams cueHapuu. CueHapuu byoyuwie2o 0CHOBAHbI HA NPO3PAYHOCMU NPEoNo-
JI0MEeHUU KacamesibHO 6yoyuiux cobbimud, 3ampazusaroujux BCe COOMBEeMCcmBYwUe dacnekmsl
SHepeemuyeckol cucmembl. AHAIUMUKU U CNeyUasucmsl NO NJIAHUPOBAHUK CMAKUBAOMCAC
MpYOHOCMAMU NPU KoJIuYecmBeHHOU OyeHKe NapamempoB U NepemMeHHbIX, 0CO6eHHO Koz20a pas-
Hble 3aUHMepPecoBaHHbIe CMOPOHbI UMEKOM PA3/iudHbIe 8321890kl Ha NPobIeMbl, QUHAMUKY pa3Bu-
MUS UnU ycesaemble pe3ysibmamal. Imu NPeonoIoXeHUs HanpasaeHb! Ha y4em paziudHbIX dak-
MOopOoB, MAKUX, KaK YpOBHU mexHu4Yyeckol, Kommep4yeckol U couudsibHolU 20moBHOCMU pPas/iuy-
HbIX MexHo/02ul, 0OHAKO OHU MO2ym He B NOJIHOU Mepe Ompaxamb (pakmopbl HeonpeoeneHHo-
Cmu 8 omHoweHuU nymel Ux BHEOpeHus, U Makue mexHoa02uU He Mo2ym bbimb NOJyYeHbl
CBOEBPEMEHHO U NO OXUOAEMbIM UeHaM.

Keywords: forest, economy, ecology, energy, environment, biodiversity, innovations,
investments.

KrroyeBnble €108a: 71ec, 5SKOHOMUKQ, IKOJ102USl, IHepeemuKda, OKPY*aroujasl cpedd, buopasHo-
obpazue, UHHOBAYUU, UHBECMUYUU

JHepeemuyeckas UHgpacmpykmypa, NOCMpoeHHas celyac, 00/HAa COOMBemcmaoBams mpebo-
BAHUSM HyJ1eBo203Hep2onompebieHus, 4mobski uzbexcams npobaem ¢ akmusamu. CpOK 3KCnayamayuu
BCeX akmuBoB macwmabauHgdpacmpykmyps! cocmassisem bosnee 30 nem. CnedosamesibHo, /itobbie 06b-
eKmbl, NOCMPOeHHbIe celi4ac, 0H-HblI COOMBEMCMBOBAMb HAUUOHA/IbHBIM UeeBbIM NOKA3AMesam
BbI6POCOB UJIU J182KO MOOEPHU3UPOBAMBCSBOYOYUIEM.

YaumsbiBas BpemeHHble pamMmKu U Xxapakmep 3mo2o nepexood, Mo0e/IupoBAHUe NOKA3bIBAeM, YMo B
meyeHue MHo2ux 1em mpebyemcs o4eHb KpynHomacuimabHas cucmema CCUS. OHa deticmayem Kak no-
C/1e0Hee cpedcmaBo, ec/iu nepexod 3adepxcusaemcs. Ymo 8 c80r o4epedb, N03B80/19em NPOOOIH UMb Pa-
60my B 0OCHOBHbIX OMPAC/IIXNPOMbILLIEHHOCMU, MAKUX KaK NPoU3800CMBO UemMeHmd, Cmasu U XuMuKka-
mos, ¢ MpPyooM NOOOArOWUXCS COKPA-UWLeHUKO, U 0axce npu 00CMUXeHUU Ye/1epooHoU HelimpaabHOCMU Mo-
yem nompebosamscs 0ad/ibHelwee CoKpauje-Hue BbI6pocoB NAPHUKOBbIX 2a308. [TOCKOJIbKY CKOPOCMS,
Heobxodumas 015 dekapboHu3zayuu, cetiyac o4eHbBbicoka, CCUS moxem npoosiums CPOK 3KCNJlyamayuu
Hecoomasemcmayrowiell UHGPAcmpyKmypbl, 02pAHUYUMb YPE3MEPHbIe 3ampambl HA 3HepeemuyYeckud
nepexod u uzbexams couuasbHbix nompsceHud. [1,10]

JHepeo3ppekmuBHOCMb U ONMUMU3AYUS CMAaHym ocHosol Bcell NoAUMUKU B 0baacmu 3Hepae-
MUKU. DMO BAXHbIUI1EMEHM YNpasaeHUs CNPOCOM HA SHEp2Uko B MUPE C HYJ1eBbIM YPOBHEM BbI6POCOB K



2050 200y. Ymo 8 caoroo4epedb nompebyem bbicmpo2o pazsepmbIBaHUs Mep NO NOBLILEHU 3pdekmus-
HOCMU U CO30aHUsi ONMUMAJTb-HO20 CNPOCA HA 30AHUS], NPOMbILLIEHHOCMb U MPaHcnopm. loumuyeckue
Mepbl 6y0ym BKIOYAMb 3HAYUMeE Tb-Hble UHBeCMUUUU U 0by4YeHue nepcoHasna 0Jisl BbINOJIHEHUS] MOHY-
MeHmabHoU 3adaqu. [1oumuKa 00/I#HA NOOWPSIMb, A HE 3a0epHUBAMb U3MEHeHUSs 8 SHep2emuy4eckol
cucmeme.

ModenuposaHues pamkax npoekma «[lymu K ycmotl4usol 3Hep2emuke» NoKasaso, 4mo NPo2pecc
6b1JT C/TULKOM MEOIeHHBIM, W15 00CMUMCeHUS y2aepooHol HelimpaibHOCMU HA NYMU K UesaesoMy NOKA-
3amesto 1,5-2°C 00s1#cHbI 1U6O QONOSHUMEILHO COKPAMuUmMab, UbO yaasausams He meHee 90 ['m Ouok-
cuda yenepoda Kk 2050 200y «cepeduHe nymu» CouuasibHO-3KOHOMUYECKo20 npoz2Ho3a 90 m-3KkBuBa-
JIeHMHbI MeKywum 2106abHbIM Bbibpocam CO2 3a Yemsbipe 200a. Heobxodumo BHEOPSMb NOIUMUKY
O0/18 CHUMEeHUSI U ONMUMU3AUUU CNPOCA 3Hepauko, 06€3y2/1epOoXUBAHUS SHEP2OCHAOMEHUS U BHEOPEHUS
UHX(E@HEPHbIX U eCmecmBeHHbIX mexHoa02ul yoaneHus yenepooa. [2,16]

HccnedosaHus no QUeHKe XU3HeHHO020 UUK/Id NOKA3bIBAKOM, YMO He CYujecmsyem NoJIHOCMbHO ye-
J1epOOHO-Hel-mpasibHO20 SHeP2eMUYeCKo20 peuleHusl. Bce mexHoio2uu mpebyrom Mamepuasnos U BbiCo-
KomemnepamypHbIX NPOLECCOB, KOMOPble NPUBOOSM K BbI6POCAM NAPHUKOBbIX 2308. PeueHusi N0 B0306-
HOBJISIeMbIM UCMOYHUKAM3Hepauu mpebyrom Cmanu, uemeHma u KpemHus. s anekmpomobusied u ce-
metl 8 akKymy/1smopHbIX bamapesxmpebyromcs peoko3emesibHbIe Memasisbl. Bodopod Mmoxem nonacme
B ammMocgepy u 0Kazams HecamusHoe Bo30elicmBue. VIHBeCmuyuu 8 3HepeemuKy Mo2ym 03Ha4ams yae-
JIuYeHue BbI6pOCOB Ce200Hs, YMOo NO3B0/IUM COKPA-MUMb BbI6POCkI B Bydyuiem. ModenuposaHue He mpe-
byem y4ema 3mo2o U3MeHeHUs 8 NePCNeKMUBAX, IHep2emMuU-YeCKUX MOOE/ISIX U MOOesISX BbI6POCOB NAPHU-
KoBbIx 2a3o8 (GHG) B8 5KOHOMUKE, NOCKOJIbKY OHO MOOe/IUPYemcsiC UCNO/Ib30BAHUEM UCMOPUYECKUX MeH-
Oeryud. [3,19]

B3zaumodelicmsue mexHosio2ul : YposHU mexHoioeu4eckol 2omosHocmu (TRLS) a8asromcs memo-
0OM OUeHKU 3pesiocmu MmexHoa02uU. YPoBHU KoMmepdeckol ecomosHocmu (CRLs) npedcmassnisirtom coboll
Memo0d, N03B0OJIAHOUUL OUEHUMb PA3/IUYHbIe NOKA3amesiu, KOMOopbie BAUSHOM Ha KOMMepYecKue U pbIHOY-
Hble YCI0BUS, BbIXO0SUUE 3 PAMKU JIULWb YPOBHS MexHO102u4ecKol 3pe/Iocmu. YpoBHU coyuasibHoU 2o-
mosHocmu (SRLs) npedcmassisirom cobol Memod, N03B0/ISHOULUL OUEeHUMBb, B KAKOU CmeneHU Ho-Bble udeu
U UHHOBAUUU HAX008m OMKJIUK Y 0moesibHbIX /Uy U epynn jrodel, a makxce byoym Jiu OHU UHmezpupo-
BAHbI B 06WEecmBouUbYdym Jiu OHU NPUHUMAMb PelleHUs, Kacarowuecs ux NpUMeHeHUs 8 8ude HopMamus-
HO20 U PUHAHCOBO20 pexuMd.

[Tymu ycmou4usol 3Hepeemuke: SmasnoHHbIl cueHapuli No380J1sem NPoaHaIu3upoBams BEPOSM-
HOCMb 00CMUXEeHUSI KOHKPemHbIX Uesell 8 Mupe No €20 mekywiel mpaeKkmopuu. Imo HU3HEHHO BAXHAS
yacme BCex UCc/1e00BaHull. AHaAU3 KOHKpem-HbiX Nokazamesel, 0CHOBAHHbIU HA umo2ax 6308020 cue-
Hapus, mMoxem CcBUOemesbCMBOBAMbL O MOM, YMO 00/120CPOYHAS Uesib B 061acmu 3pdekmusHoCmuU
(LPG), Hanpumep 25-npoueHmHoe cokpaueHue sHepeoemkocmu K 2050 eody, Ckopee Bce2o, s3mo byoem
00CMU2HYMO C Y4emom HaUUX HbIHeUIHUX NPeodnosIoxeHud OmHOCUMesIbHO MemMnNoB 3KOHOMUYECKOo20 pas-
BUMUS U pOPMUPYHOLLUXCS B3AUMOCBSI3el Mexy I3HepeemuKkol U 3KOHOMUYECKUM pa3sumuem. Pe3ysib-
mMamal UCXOOHO20 CUEHAapuUs Mo2ym Makxe cudemesibcmBoBamMb O MOM, YMO NPU HbIHEeUWIHeM Habope
donywieHull u B3aumocssizell KoHKpemHbIt LPG 8psd iu 6ydem docmuzHym. [4, 18]

MoOdenupoBaHue u aHaau3 3Hepeemu4YecKux mexHo102ull

JHepaus Bempa— 3mo B0306HOB/ISeMbIl UCMOYHUK SHep2uU, KOMOopbIt UCNo/ib3yem mypOuHb! 015
npeobpazosaHus Bempa Ha Cywe wHa Mope B 31eKmpuyecmso.

CoJiHeqHas 3Hepaus — 3mMo BO30OHOB/IAeMbIUUCMOYHUK 3Hepaul, KomophkIt UCNo/ib3yem COJIHeY-
HbIU cBem Yyepe3 pomoeasibBaHu4eckuesnemeHmsi (PV) uiu Habop 3epkas u iuH3 OSKoHUeHmpauyuu 60s1b-
wod naouadu CoaHeYyHo20 CcBema Ha noJiy4amesu 01 BbipabomKU 371eKmpo3HepauU (KOHYEeHmMpUpPOBAH-
Has COJTHeYHAs 3Hepeusl).

[udposHepeemuKka — 3mo BO306HOB/IAEMbIU UCMOYHUK SHEpeUU, KOMOopPbIU 0XBAMbIBAem WUPOKUL
cnekmp mexHos102ud, UCNOJIb3YHOULUX CUJTbI @CMecmBeHHO20 KpPYy20BOpOMA BOOb.

[eomepmasibHas 3Hepaus — 3mo BO30OHOB/ISeMbIl UCMOYHUK 3Hepauu, noJyYaemsil u3 mensa
BHYMPU 3eMHOU Kopbl. E20 MOXCHO UCNO/Ib30BaMb 0J151 BbIPABOMKU 3/1eKMPO3HEP2UU UIU UCNO/Ib30BAMb
B Ka4yecmae NpsAmMo20o UcmoyYyHuka mensa. [5,17]

buomacca npedcmassisem coboll Bo306HOB/ISeMbIl UCMOYHUK 3HEepauU, U320mOoBJeHHbIU u36uosio-
2UYeCcKUX UCXOOHbIX Mamepuasos, KOmopbie BKIH04arom maepoyro buomaccy, buomac-cy CmoYHbIX 800, J1ec-
Hble 0MX00bl, BOOOPOC/IUU Ce/IbCKOX03AUCMBEHHbIE OMX00bI.

AMOMHbIe 3/1eKmMPOCMAaHyuU Npeobpazyrom amoMHYH 3Hep2uro B NOE3HYH 3Hepauto. ObbIYHbIe
amoMHble 3/IeKMPOCMAHyuU Npo- u3sBo0sm mensao 019 npusodd mypbuHbl 015 BbipabomkKu
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J/1eKmpo3aHepeul. AMoMHbIe CMAaHyUU Mo2ym obecne4usams menJioM 20p00CKoelueHmpaabHoe omonJie-
Hue U NPOMbIUISIEHHbIE NPOUECChI.

[pUpOOHbIU 2a3 — 3Mo uckonaemoe monsuBo, 0bbIYHO Cxcueaemoe 0/ NPOU3BOOCMBA MenJd,
Heobxodumozo 019 paboms! Naposold mypbuHbl. OH MAkxe umeem opyaue npuMeHe-HUs 8 menJie, KyJiu-
Hapuu, NPOMbIULIIEHHOCMU, MPAHCNOPMe.

Yeonb — 3mo mBepdoe uckonaemoe monJiuBo,0b6bI4HO Cxcueaemoe 0/11 pabomsl NApoBoUd mypbuHbI
019 BbIpabOMKU 3/1eKmMpo3HepauuU mensid.

YnasnusaHue, ucnosib3osaHue u xpaHeHueynepoda (CCUS) — 3mo npouecc y1asau- 8aHus 8b16po-
cos yenekucsiozo easa (CO2) npu npouzsodcmse uckonaemol 3Hepeuu

U NPOMbIUIIEHHbIX NPOUECCOB OJI XpaHe- HUS 2/1y60Ko nod 3emsiell u/iu NOBMOPHO20 UCNOJIb308d-
HUS. 2Ma mexHo102Usi MOXEMm CO4YemamaCs C yesiem, NpupooHbIM 2a3omM buomaccod.

Bo0opod — 3mo Cbiny4ee XumMuyeckoe Be- uecmao, KoOmopoe B HACMOsUee BPeMs UC- N0JIb3yemcsl
B OCHOBHOM NpuU nepepabomkeHedmu u Npou3soocmBe ammuaka (01 yoobpeHull) u MmemaHosa. B 6yody-
wiem Bo00poOMOXCHO bydem UCNOIb308aMb B KA4eCMBE 3HEP2OHOCUMEsIS U HAKONUMesIs SHepauU.

J/1ekmpuyecmBo U NPouecc NpeBpaujeHusi dHepeemu4eckol cucmembl B 3/IeKMPUYECKYH NO-
CpedcmBoM 3/1eKmpuUPUKAYUU paccMampusaemcs Kak K4 K 6bICmpomy BHeOpeHur B0306HOB/IAe-
MbIX UCMOYHUKOB3Hepauu. [6,14]

XpaHeHue 3/1eKmpo3HepauU — 3MO Y/1AaBIUBAHUE 3Hepauu 0718 NOCedyue20 UCNOIb30BAHUS U
BKJIt04aem B ceba aumudl-uoHHbIebamapeu, ynpassisembie BOOOPOOHbIe AKMUBbI U 2UOPOAKKYMY/IUPYHO-
wue 3/1ekmpo- CmaHyuu. B 6ydyuwem 007208peMeHHoe XpaHeHuUe 3HepauU Moxem BKIYAMb 8 cebs
pazpabomku 8 06,1acmMu MEXaHUYeCcKo20, MenJioBO20, 1eKMPOXUMUYECKO20 U XUMUYECKO20 XPAHEHUS.

JHepeo3¢ppekmuBHOCMb HANPABIeHA HA UCNOJIb30BAHUE MeHbUe20 KOUu4Yecmaa 3Hepauu 018
obecneyeHUss MO20 Xe NoJie3-Ho20 Bbixo0a 0/18 Y00B/IemBOPeHUS HeobX0-OUMbIX SHepeemuYyeckux no-
mpebHocmed.

ModesnuposaHue cueHapues: UHCMpPYyMeHm 0189 060CHOBAHHO20NPUHAMUS pelueHul

B3aumodelicmsue mexHoio2ull UMeem pewiaroulee 3HaqyeHue 018 NpeobpazosaHus 3Hepeemuye-
cKol cucme- Mbl. B3aumocBs3b 8/SemMcs KJIKHYOM K 6anaHCupoBaHUK CNPOCa U NPeosioxeHUst 3Hepauu ¢
IKOHOMUYecKolyenecoobpasHoCmeko U ycmolquBoOCMbIO. TexHOI02UYeCKUe 4enoYKU CBSI3bIBAKOM IHEP20-
cHabxyceHue om 006b14U, NPeobpPA30BAHUS, XPAHEHUS, nepedaqyu u pacnpedesieHuss pecypcos 0o npedo-
cmassieHus 3Hepeemuyeckux \aiye. KoaudecmaeHHoe MooeaupoBaHue 3mux yenodyek nomozaem onpede-
JIUMb KOMOUHAUUK mexHoa02ul, popMU-PYOULUX 2PAPUKU NOCMABOK U UHBECMUUUU C HAUMEHbWUMU 3a-
mpamamu npu cobsrodeHuu mpebosaHull 3Hepee-muyeckol 6e3onacHocmu U Kaumamudeckux yesed.
[7,15]

ModenupoBaHue cuyeHapues NO3B0JISEM JIUYAM, ONPECesSUUM NOJIUMUKY, YBudems NOC/Ieo-
CMBUSA KIUMamuyeckol NOAUMUKU 0J1 BbI6POCOB, 3aMPam Ha 3Hepauro, HA0eXHOCMU NOCMABOK, XPa-
HeHUs1 U NOCMOSIHHbIX MpeboBaHull K NOCMABKAM NO CPABHEHUHD C NEPEMEHHbIMU NOMpebHOCMAMU B
nocmaskax. losumuKku Mo2ym UcnoJsib308ams MOOeIUpoBaHue 0Ji8 BbiSIB/IeHUS HeO0CMAMKOB MexHOo-
J102ull U NPoU3BOOUMEIbHOCMU U NPUHS-MUS peweHull 0 mom, Kakue mexHo102uu cedyem noooepiu-
BAmMb, NYymMeM NOHUMAHUS UHBECMUUUOHHbIX 3amMpam, CPOKOB BbINOJIHEHUS 3aKA308, d MAKX(e BK/YAsI
BCe UX NpeumMyuecmsa U pucku. 3absaeospemeHHoe NpuBieqeHue NoJIUMUKOB K MOOe/IupOBAHUKD HEOb-
X00uMo 019 obecneqyeHus: UHPOPMUPOBAHHOCMU, 2UBKOCMU U EPAMUBHOCMU, C Ue/lbro pa3pabomku No-
JIUMUKU NO QOCMUXEHUHO YernepooHol HeldmpasibHocmu K 2050 2ody. [Tompebyemcs onepamusBHOCMb U
2ubkoCcmb NOIUMUKU, YMOobbl U3MEeHUMb NYMU, ec/iu paspabamsiBaeMsie B HACMOosiUjeeBpemMs MexHOJI0-
2uu He onpasoarom oxcudaHull. Heobxooumo 6ydem Halmu KOMNPOMUCChI MeXOY PA3/IuYHbIMUMEXHOIO-
2u4YecKuUMU BapuaHmMamu, 3ampamanmu, Nymsamu, IHepeemuyeckol 6e30nacHOCMbHO U 3auumol OKPYa-
roueli cpeosl. [8,11]

ModenuposaHue obs3amesibHo B/1e4em 3a cob0ol MHO204YUC/IeHHbIE NPEONOJIOXEHUS O PA3/IUYHbBIX
6yoyujux cobbimusx. K HUM OMHOCAMCA MeBpemMeHHas OUHAaMuKkda, 00CMyNnHOCMb U NPOU3BOOUME Tb-
HoCcmb mexHos02ul, CoYUAIbHO-NOAUMUYECKUe NPeONoYMeHUs], 02paHUYeHUSs U 2paHUUbl. 2mo npednosio-
xHeeHue bydym ¢popmupoBambBbIBO0LI NO Mepe Mo20o, KAk paspabomyuxku modesnel 6yoym ¢popmuposams
cuyeHapuu. CueHapuu b6yodyuieco 0CHOBAHbI HA NPO3PAYHOCMU NPEONOOXEHU KacamesibHo byoyuiux co-
6b/mud, 3ampazusaroLLUX BCce COOMBEMCMBYWUE ACNeKMbl 3Hepeemu4eckol cucmembl. AHAJUMUKU
U cneyuanucmsl NO NJIAHUPOBAHUK CMAKUBAOMCACMPYOHOCMAMU NPU KOSUYECMBEHHOU oueHKe na-
pPamMempoB U NepemeHHbIX, 0CObeHHO K020a pa3Hble 3aUHMePecoBaHHbIe CMOPOHbLI UMEHOM Pa3/IuYyHbIe
832719061 HA NPobeMbl, OQUHAMUKY PA3BUMUS UU esaemble pe3y/ibmdambl. Imu NpeodnosioxeHus
HanpasJ/ieHbl HA y4em paziudHbIX GaKkmopos, MAKUX, KaK YPOBHU MexHU4Yeckol, Kommepyeckol u co-
yuasabHol 20MOBHOCMU PA3/IUYHbIX MexHO/I02ul, 0OHAKO OHU MO2Ym He B NOJIHOU Mepe OMmpaxamsb



pakmopbl HeonpedeseHHOCMU 8 OMHOWeHUU nymel ux BHeOpeHUs, U makue mexHo102uu He Mo2ym
6b/Mb NOJYYeHbl CBOEBPEMEHHO U NO 0XUOaeMbIM yeHam. [9,13]

Lns ueneli 5moeo npoekma bbi1a NpumMeHeHa Memodos102usi MoOe/IuPOBAHUSI 0J11 CPEOHECPOYHO20
U 00/120CPOYHO20 NIAHUPOBAHUS SHEeP2emuUYeCKoU CUCMeMbl, AHA/U3a 3Hep2emuy4yeckol NOAUMUKU U pas-
pabomku cueHapues —mooesib MESSAGE.

B smoli Modesiu UCNOJIb3yemcs Camasi HU3Kasi CUCMeMHasi CmoumMocma 0/ ONMUMU3AUUU SHepee-
MuYecKux cucmem Npu paz/iuyHbIX MEXHOI02UYECKUX U NOUMUYECKUX CUeHapusix 0151 00CMU-X(eHUSs yerie-
POOHoU HelimpasibHocmu K 2050 2ody. [Mosumuku Mo2ym 3axomemsb UCNO/Ib308aMb 00NOIHUMEIbHbIE
Kpumepuu, 0mpa arouue MecmHbie U HayUOHAa IbHble YCJ10BUS, BOSMOXCHOCMU U LesuU UX SHepaemu4eckol
cucme-mbl. Mo Moxem BK/HYAMb NPeonoYmeHue MecmHbIX pecypcos, MaKkCUMAasibHOe NOBbILIEeHUE
SHepeemuyeckolibe3onNacHoCmu, coyuaabHo20 6,1a20COCMOSHUS U PABEHCMBA Me0y NOKOJIeHUSMU.

CyeHapuu, cMoOe/IUPOBAHHbIe B KOHMEKCMe 3M0o20 NpoeKkma, npedcmassisom npeobpazosaHue
SHepeemuyeckol cucmemel, 8B3aumodedcmsue mexHo102ull U CMA24YeHUe Noc1e0cmaull U3MeHeHUs K/u-
Mama s 2eon0IUMuU-4ecku cmabusibHoOM mMupe. PacnpocmpareHHol owubKol S8/15emcsi UCN0/1b30BAHUE
cuyeHapues 0719 aHasu3d, 011 KoOmopo2o OHU He NPedHA3Ha4YeHbl. Takum 0bpasom, cepbesHbie 2eonoaUumu-
yeckue nompsiceHus mpebyrom moJibKo 0mMOesibHbIX CueHapues U Mecmos Ha YyBCMBUMEIbHOCMb, HO U
3HA4YUMEsTbHO20 NEePecMompa MooesIuU 3Hep-eemudyeckol cucmembi. CueHapuu yenepooHol HelimpaibHo-
CMu ucciiedyrom BeposmHbIe BHYMpPeHHe Co2/1aCoBAHHbIe mpaekmopuu passumus 0o 2050 2oda. [7,16]

ModenupoBaHue ucnosib3yem ynpouseHHoe NpedcmasieHue peasabHbiX S3Hep2emu4Yeckux CUCMeM.
3mo mooenuposaHue obbeduHsem 2eoepagduyeckue paloHbl, CeKMOPbl SKOHOMUKU U MexHos102uu 0715
popmupoBaHusi cyx#oeHul o Heobxooumbix 6YOYULUX MEXHO02USAX, U3MEHeHUSX 06pa3a Hu3HU u obuye-
CMBEeHHO-NOJIUMUYeCKOMNPU3HAHUU. ECcecmBeHHO, KoiudecmBeHHas oueHKa BK/ro4Yaem 8 cebs npeono-
JIOXCEHUS B YCI0BUSIX Heonpede-ieHHoCMU. [ToCKo/IbKY byodyuiee Heu3BecmHo, MOOe/IupOBAHUE OOJTHCHO
6bIMb He 0moesibHbIM NPOEKMOM, d Henpe-pbiBHbIM NPOUECCOM, OCHOBAHHbBIM HA NOSIBACHUU HOBbIX Uded.

ObbI4yHoe ynpasneHue sHepeemuyeckumu cucmemamu ESK OOH, He npusedem K mpebyembim u3-
MeHeHUSIM. Y4umbiBasi 00/1208e4HOCMb CyuiecmByrouell 3Hepeemu4Yeckol UHGPAacmpyKmypbl U HEXBAMKY
BpemeHU 0/15 00CMU-XeHUSs Y21epo0HoU HelimpaibHOCMU, POJib «2apaHmuu byoyuie2o» CMaHoBUMCS BCe
bosiee saxcHol u akmyasibHou. O2paHuYeHuss Kpumu4eckux CbipbesbiX pecypcos, He0bxo0umMbix 019 SHep-
2emuyecko2o nepexoda, 006asastOMHEoNPeoeeHHOCMU U CJIOXHHOCMU K CYXOeHUSM, KOmopble Heob-
xooumo coename. [11,16]

CueHapul yenepooHoU HelimpaibHOCMU, CMOOeUPOBAHHbIU 0718 3mol NybuKauuu, YCmaHasau-
Baem NOMEeHYUAIbHbIT NyMb K doCMUXceHuro yenepooHol HelimpansHocmu K 2050 200y ¢ ucnosib308a-
Huem «cpedHell» coyuaibHO-3KOHOMUYECKoU nepcnekmuBshk! 0J15 onpedesieHuUs CNpoca Ha 3Hepauro. Moodesib
Ha4yuHaemcs ¢ Cyuecmayoujux sHepeemuyeckux cucmem E3K OOH u y4umseiBaem CmMouMoCmsb pasiuy-
HbIX 3Hep2emuYecKux mexHo/102utiucPOKU peasau3ayuu 018 oUeHKU mexHosao2ul u mousHocmed, Heobxo-
OUMBbIX 0J18 3HEP20CHAbXeHUS C HaUMEeHb- WUMU CUCMEeMHbIMU 3ampamamu 0/ NOO0ePIKU OCHOBHbIX
npeononoxeHull 06 SKOHOMUYecKoM pocme.

[pu HaIOMHEHUU 02paHu4eHud, Maxkux Kak B8bI6pocbl NAPHUKOBbIX 24308, COOMBEMCMBYHOUUE Hy-
J1eBbiM Bblbpocam K 2050 200y, CMPYKMYypa 3HepeoCHab eHUs U3MeHUMcs 019 00CMUMCeHUSs CUeHapus
C HyJs1eBbiM Bblbpocom yesiepoda. Modesib makx e 0emanusupyem UHBeCmuyUU 8 3HepeemuyecKyro UH-
ppacmpykmypy u mopeossito om 006bI14U pecypcos 00 pacnpedeseHus.

Modesnb ydumsisaem 3¢gpexkm macwmaba. 3ampamal Ha 3HEp2uro U Bpems pazpabomku mMexHo-
J102Ull OCHOBAHbI HA OUEHKAX 3KCNepmoB 8 06/1acmu mexHo102ul. PaccyumanHas «CmoumMoCmeb» BKJTHO-
yaem Nonpasky Ha BO3BpAMUHBECMUYUL 019 Npedcmas/ieHus UHBECMUUUOHHO20 060CHOBAHUS U CO-
CMouM U3 OUEHKU «3ampamHo2o 0by4e-HUs» 3a CHem NoBbIUWLEHUS 3¢ gekmuBHOCMU, ONMUMU3AUUU U KO-
Homuu 3a c4em macwmaoba. [4,16]

Modesib y4umbIBaemcnpoC Ha 3HepaUrd, MExXHO102UU U UHGPACMPYKMYypPY 0J19 00CMUXCEHUS HyJ1e-
BbIX BbI6POCOB C UCNO/IL30BAHUEMMEXHOI02UL C HU3KUM U HYJ1eBbIM BbIBPOCOM Ye1epoda Hapsdy ¢ Cyuje-
CMBYHOWUMU 3HEep2emuyYecKUMU MEXHOI02USMU.

OnpedesieHus cueHapues;

basosbil cueHapull (REF). 3mom cueHapuli paspabomar Ha 0cHoBe Habopa UCXOOHbIX donyueHud,
@HOBAHHbBIX HA UCMOPUYECKUX MeHOeHUUSX U meKyujux noaumukax. OH onucbiBaem OUyeHKY Mupd 8 @
HbiHewHem Bude. 6a3o8bil cyeHapul N0380/ISem aHAAU3UPOBAMb BEPOSIMHOCMb OOCMUMEHUS MUPOM
onpedesieHHbIX yesnel Ha e2o mekyweld mpaekmopuu. bydyujue BbI6poCbl onpedessstomcs OmHocumesib-
HoUKkoHOMUKoU nopmaens mekyuwux u byoyusux aibmepHamus NOCMABOK, d MAKHE MeMNamu MexHo-
Jioeude- CKo2o obyYeHUs U UHHOBAUUU U NPeonosIOXEeHUSIMU C MeHOeHUUAMU, 1exauumMu B OCHOBe




6a308020 cyeHapus. Bo scell nybukayuu pe3y/ibmamai cueHapues yenepooHol HelmpasisHOCMU Cpas-
HuUBaromcs € 6azoBbIM CueHapuem.

CueHaputl yenepodHol HeldmpansHocmu (CN). CueHapul yenepodHold HelmpasibHOCMU HA3Ha-
yaem obsizamesibHoe o02paHuyeHue yenepooHol HeldmpanasHocmu K 2050 200y u HanpasneH Ha 02paHu-
yeHue 27106a1bHO20 NOBbILLEHUS memMnepamypb! MeHee 4em Ha 1.5°C k 2100 2ody. B s3mom cuyeHapuu oue-
HusaemcsiyenecoobpazHocms obecnedeHusi K 2050 200y Hy1eB020 yYpoBHS BbI6BPOCOB Y2/1epoda B COOM-
BEMCMBUUANEXHOJI02UYECKUMU, UHHOBAUUOHHBIMU U UHGPACMPYKMYPHBIMU OONYUICHUSIMU, 3A/I0XCEH-
HbIMU B 6A30-B0OM CUEHapuU. IKOHOMUYECKU MeHee NpuBIeKame/ibHbIMU CMAHOBAMCS BaPUAHMbI NOCMA-
BOK, OCHOBAHHbIE HA UCKOnaemMom monJiuse. Bo30b6HOB/Isemas u amoMHasi 3Hepeusi 8 3Ha4umesibHou
cmeneHu 3ameHsem uckonaembie 8uObl MoNIUBA. Y4umaeiBas nopmaess 6yoyuiux 8apuaHmos NPEeoIoxe-
HUSI, UHHOBAUULU MeMNoB 0CBOEHUS mexHo02ull 8 pamkax 6azos020 cueHapus, cueHapudl yenepooHoU
Heldmpa/ibHoOCMucB0OUM BHeOpeHue 3mux mexHo02ul K MUHUMyMy. [1ob604YHbIe 3¢dekmbl pey1upoBaHusi
cnpoca cMse4arom 0asJieHue Ha NPeosioHeHUe.

VIHHOBAUUOHHBbIU cueHapud Y2nepooHol HetmpasisHocmu (CNI). bBydywee, xapakmepusyrouieecs
yesne-pooHol HellmpasabHOCMbH, 3aMemHO OMJIUYAemcsi Om UCXOOHO20 CUeHapusi U npeodnosioxeHud o
CNPasedsIuBbIX MexXHOI02USIX. VIHHOBAUUOHHbIU cueHapudl yenepooHoU HelmpasibHOCMU POKYCUpyemcs
Ha NOMeH-UuaibHbIX NPeuMyuecmaax UHHOBAayud U NOIUMUK BHEOPeHUs, KOMOopble YCKOPSHoM 0CBOe-
Hue pbIHKOMUHHOBAUYUOHHbIX MexHos102udl.

3mo sKo4aem - Y1as/uBaHue, ucnosib3o8aHue u xpaHeHue yenepoda (CCUS) ¢ ucnosib3o8aHuem
0ekapboHU3UPOBAHHbIX UCKONAeMbIX BUOOB MONJIUBA C UCNOJ/b30BAHUeM yaasiusaemo2o CO2, nepepa-
60maHHo20 B YuKuYeckol yenepo0Hol SKOHOMUKE UU XPAHAUWE20Cs, U UCNO/Ib30BAHUE NPSIMO20 Y/1aB-
ausarus CO2 u3z ammocgepsi.

AMOMHaAs 3Hep2emuKka ¢ KpYynHOMAacuwmabHbIMU KOHCMPYKUUSMU PEaKMOpPOB U HOBbIMU Masibimu
MOOY/IbHbEIMU peakmopamu (MMP), a makce 0onosIHUMeE IbHbIe 3Hepeemuyeckue yCayau NOMUMO 3J1eK-
Mpo3HepauU, Makue Kak nepexod Ha CUHMemuyYyeckoe monJsuso, MexHOI02UuuU U NPOMbIUICHHbIE NPO-
uecchbl. Bo0opoo ¢ posibto CUHMemu4ecko2o monJiusa U 8000podd 8 Ka4ecmae moniusad 019 NPAMo20 U
KOCBEHHO20 KOHEYHO020 UCNOJIb30BAHUS.

YenepooHas HelimpasibHOCMb C NepBo2o B32/190a euwe 0adsek om OO0CMUXEeHUS YerepoOHOU
HeldmpansHocmu, npou3sodum 39% 2no0banbHbix Bbibpocos CO2 u UCMOPUYECKU UMeem BbICOKUE Bbl-
6pocbl, BK/IKOYAS CMPAHbI C CaMbIM BbICOKUM YPOBHEM SKOHOMUYECKO20 pa3sumus 8 Mupe. Hecmomps Ha
Nno3umuBHble 0653amesibCmBa CMPAaH, Pe2uoH NO-NPexcHemy CU/IbHO 3dBUCUM OM UCKONAemMo20 mon-
JIUBA. V1 no-npexHemy, Ha uckonaemblie B8udbl naiusa npuxooumcs bonee 80% sHepeocHabxceHus EIK
OOH. Xoms mowsHocmb ycmodlvusol 3HepeemuKku bbiIcmpopacmem, memnbl pPOCMAa HedoCMAamoYHb.

B 6azosom cueHapuu Ha 3anadHyro Espony u CesepHyro Amepuky 6ydem npuxodumscs 6osee 75
% o0bujux Bbibpocos CO2 ESK OOH 8 2050 200y. Ha cekmopbi 3/1eKmpo3Hep2emuKu U mpaqHcnopma npu-
xodumcs 6onee 60 %bi6pocos EDK OOH u3-3a npodosmarowelica 3asucuMocmu om UCKONdembix BUOOB
monsusa. [11,16]

Benapycs, Mongosa, Ykpauna Poccus

Cnpasennmebiit Nepexos K BHEAPEHNIO TEXHO- Npwp i ras 6yper no-np y A P

NOrMM € HU3KUM 1 Hynesbim BNGPO(QM yrne- BaTh B 3HEpreTuyeckom Ganance. m]epnan IHep-
3anapnan Espona pona npeanonaraet, 4to CCUS ¢ koreHepauu- FETUKA MOXET CbIrPaTh KUIHEHHO BaXHYIO POfb B
WHTeHCcndUKaUma MCNonb3oBaHKUA IHEPruv BeTpa, CONHYa U Npo- e ueHTpanu 0 TennocH AOCTHXKEHUN YINEPOAHON HEATPANbHOCTN Peruo-
nisoacTea 6UOMACCHI ABNAGTCA KUIHEHHO BAXKHBIM acNeKToM aromHon IHeprn n GQPETOBOYO BeTpa craner Ha Hapagy C Apyrumu yCYOﬁ‘lMBNMM TexHonoruna-
MaccoBbIX ", Ha Hal OM ypoBHe oc obnacTAMM cHab: F MU, BKNIOYAA BETPOBYIO W rMpo3HepreTuky. Mc- |
ANA NOAAEPXKA uenein Knumarnyeckon NEﬁYpaﬂbNO(YM. Jvor Konaembie BUabl TONNMBA JONXKHbI 6biTh OCHalwe-
Pervox np T OCTaBaTbCA MUP UEHTPOM UHHOBaUW- Hbl CCUS u cootsercrsosarb TpebGosaHuam no
OHHbIX UCCNeAoBaHMA B 06NACTN YNCTBIX nia. Tem He YNPaBAEHNIO METAHOM.
meHee, oA P ITUX wit TpebyeTca fo-
NONHWTENbHAA NONUTUYECKARA NOAAEPKKA N GUHAHCUPOBaH e,

LenTpanbHan Aaua
CesepHan Amepuka Maccosbiit nepexog T UCKONaemoro Tonnuea

Coepunennsie LWratel n Kawaga eneppsior K TEXHONOrMAM, OCHaweHHbim CCUS, pnaer
AOCTaTOMHO  BPEMEHW ANA  PaclMpenns

HOBbIE W CYWeCTBYlOWMe TeXHONormnm c 10HbIH KaBKas SER g:saepmsanm P uelpr;nux,

HU3KMM U Hynesbim BbIGpPOCOM yrnepoa B VcKonaemble BWgH TOMAMBA NPOA r | o e Gl ke

USREC AbepcAbAN, Choro, BHepITH 3anagHsie Bankas! Vrpatb BaXHylo ponb B pervoHe, a ANepHaA || gyeppeHuA aToMb:OI?I 3HEprn n BOROPOAA.

ueckoro Ganatica. CLUIA morm Get sosma- Yronb, HedTb U ras, OCHaLLEHHbIe TeXHONo- IHEPruA, Bo306HOBNAEMbIE NCTOUHNKMN 3HEprun

BATG(AASEHYID. PRIPACOTEY. Y PRISSpTEISR- rmamn yrnepoaa, np 5 " aHeproapdekTMBHOCTL cnocoberayloT

He HeBONbILMX MOAYNbHBIX PEaKTOPOB ANA

6onee WIPOKOro CNONb3OBAHUA IHEPruN.

10T OCTAaBATLCA HACTLIO IHEPreTUNEecKon cu- AOCTHXKEHUIO uenei yrnepogHoi

cTembl. becnpeyegeHTHoe UCNonbiosakne HeNTPanbHoCTH,  UHHOBAUMOHHbIE  pelweHuA,

MMAPO3HEPrAK  YCKOPUNO pacnpocTpaHe- Takue Kak BOAOPOA, HabupaloT NoNyNApHOCTL B

HUe BETPA, 3 BHEIPEHNE MaNbiX MOAYNbHBIX [RONTOCPOMHOM NONUTUKE.

AfEPHbIX PEakTOpoB Npespawaer nHepa-

CTPYKTYPY KOHEYHOTO WCMONb3OBaHUA B Uentp ¥ BocTouHan E

YIMepoaHo-HeATpanbHyio. PervuoH 3aBucuT OT UMNOPTa MCKONAemMoro Tonnu-
8a. [inA obecneuennn sHepreTuueckoin 6esonac-

HOCTW W CO3[aHNA YCTORUMBLIX IHEPreTUUEeCKUX
cncrem Heobxoaumo Macwrabuposanue u pas-
BEPTHIBAHME BCEX HM3KOYINEPOAHbIX N HYNeBbixX
TEXHONOIMA.

PucyHok 1 TexHoso2u4eckue, KoMMmep4yecKkue U CouUabHbIe YpoBHU 20MOBHOCMU



bonee boeambie cMpaHbl Makxe 00JIHHbI CMPEemMUmbsCKOomMpPUUAamMesIbHOMY Bbibpocy Yenepooa,
ymobbl Npoepecc B 00CMUMeHUU YerepooHoU HelimpaibHOCMU U 3KOHOMUYECK020 pa3BuUMUS pas/uyd-
emcsa 8 cybpezuoHax ESK OOH. CnedosamesibHo, BbICOKOPA3BUMBbIE CYbpe2UOHb! O0JIHCHbI HE MOJIbKO
CMpemMumbCs K 00CMUXEeHUOUHOUBUOYAsIbHbIX Uesiel, HO Makxe Heobxooumo no00epuBams CMPAHbI,
0/15 Komopbix docmuxeHue yenepooHol HellmpasibHocmu s8s19emcs bosiee coxcHou 3aoayedl.

Bbibpocbl CO2 no cekmopam

YenepodHas HelimpasibHOCMb mpebyem cokpaujeHusl BbI6pOCOB BO BCeX CMPAHAX U BO BCeX CeK-
mopax. Ompacsesble BbI6POCbI NPOMBILLICHHOCMU, 30aHUl U MPAHCNOpmMa OO0/#CHbI 6bIMb 3HAYU-
MeJibHO COKPAUeHbI.

Hekomopble cekmopa sHocssm 6osibwiudl BK1ad, Yem opyeue. KpynHble ompacsu, maxkue Kak npo-
U3B800CMBO 3/1eKMPO3Hepaul, MPAHCNOPM U NPOMbIUIIEHHbIE NPOUECChI, BHOCAM HAUbO/IbWUU BKIAO B
8b16pocbl CO2. Imo CBA3AHO C UX CU/IbHOU 3dBUCUMOCMbBIO OM UCKONAeMo20 MONJIUBd. B cueHapuu ye-
J1epo0HoU HelimpaabHOCMU MPAHCHOPMUPOBAHHOE UCKONAeMoe MONJIUBO, 31eKMPO3HEepeemuU4ecKas UH-
pacmpykmypa u 3em/enosib308aHuecnocobcmayrom KomneHcayuu Bsibpocos CO2 8 CO4emaHuu co 3Ha-
yumesibHbIM COKpaWeHuUem BbI6poCoB B8 Opy2ux CeKmopax.

Bbibpocbl CH4 no cekmopam

Cesnibckoe x0350cmao, 1ecHoe x03aUcmso u opyaue Budbl 3emaenosib3osaqus (AFOLU) no-npexc-
Hemy SIBJIIFOMCST KPYNHbIMU UCMOYHUKAaMu BbI6poco8 memara. CHuxeHue 0obbI4u yesis, Hegpmu u 2asd,
CHUMcaem BbI6pOCbIOM NOCMABOK U U3B/I@YeHUS HUOKUX U MBEPObIX BEWECMB B CueHapuu yerepooHou
HeldmpasibHoCMU. BbI6poCbiomxo0008 Makx#e 3Ha4umesibHO COKpawaromcs 3a cyem bosiee CyujecmseH-
Ho20 KOHMpPoJisi Memana. [13,16]

Bbibpockl MemaHa umerom 3HadeHue. Cpasy nocse Bbibpoca memad (CH4) 8 120 pa3 moujHee, 4em
yenekucsabiteas (CO2), 3azpazHarouud kaumam. Kak u CO2, cooepxcaHue Memaqa 8 ammocgepe 8 Hacmo-
AWee BpemMsi Haxoo0umCcs Ha pekopoOHO BbICOKOM ypoBHe. Imo BMopoli NO pacnpoCMpPaHeHHOCMU aHmpo-
noeeHHbIt napHukosbilt aocie CO2. Bbicokul nomeHyuan 2106a/1bH020 NoOMenJsieHUss Memaa 03Ha-
yaem, YmMO €20 ymeyKU B AMMOCHepPY 00/ #HbI bbiMb CBe0eHbI K MUHUMYMY. [1pu Ko3pduuueHme ymeyku
0KO0J10 3-4% npeumyuiecmao 3amMeHbl yeris BOM, BePOSMHO, ucye3aem. PacuiupeHHsIl MOHUMOPUH2 U Om-
YyemHoCMb NO3B0/1UJIU bbl CO30amb boJiee HadexHblemMexaHu3mbl 0J151 pewieHusi dmod npobiemsl. Hegpme-
2a308bIl CEKMOpP U2paem BAXCHYH POJib B pe2y/IupoBAHUU MemaHa u bosee wupokol dekapboHu3auuu
sHepeemuyeckoll cucmembi. CokpaujeHue 0obbI4u uckonaemo2o menausa 6ydem cnocobcmsosams Co-
KpaweHuro sbibpocos CO2 u CHA4.

Bbibpocbl CO2 Heobxodumo bydem 3Ha4yumesibHO COKpamumae BO BCEX CEKMOPAx U BO BCeX pe2uo-
HAxX 3a C4em ucno/ib30BAHUSI BCEX HU3KOY2/1ePOOHbIX U Hy/1eBbIX mexHo/102ull. Hu 00uH cekmop 3KOHOMUKU
He Moxcem bbImbNPOoUSHOPUPOBAH, U HU 00UH BAPUAHM MEXHOI02UU He Moxem bbimb UCK/IH0YeH. Heob-
X00umo bydem nNpuHaMb Mepbi 0J15 pelueHus MacumabHol 3adaqu, cmosauwel snepedu. Xoms dekapboHu-
3ayus 3Hep2ocHabx3eHUs uMeem pewlaroujee 3HadyeHue 0J11 00CMUXCeHUs Y2nepooHol HelmpaabHOCMU,
U 3mMo JIulb 00UH U3 MHO2UX CeKMOpPOB, BKOMOPkIX Heobxooumo dedicmsosams yxe celiyac. bosee 3¢-
ekmuBHoe 3em1eno/ib308aHue, ecmecmaeHHbIe NO- 2&10Mmumesiu yei1epoodd U mexHo02uu Yaasausa-
Hus yenepoda mpebyrom 00Ccmamo4YHol NOO0epHKU U uHBecmuyud. [1poMbilLIeHHbIe NPOLecChl U Ko-
HeYHoe UCNoJ1b30BaHUe, BK/IOYAs MPAaHCNoOpm U 30aHusi, cokpawiarom Bbibpocki CO2. [10,16]

YenepooHo-HelimpasibHoe bydyuiee 00CMUXCUMO NPU NPABUIbHOU NOJIUMUKE, CMUMY/Iax U B3du-
modelicmsuu mexHosnoeud. [na e2o macwmabupoBaHus ¢ becnpeyedeHmHol CKOpocmbto nompeby-
FOMCSA paz/lu4Ho20 pooa mexHos02uuU. Heobxodumbie mexHoI02uU Yxe CYUecmayrom, U MHo2ue U3 HUX
SKOHOMUYECKU Bbl200HbI NpuU 006asIeHUU CoOomBemMcmayruLelt HopMamusHo-npasosol 6assl. Tem He me-
Hee, yenepooHas HelmpasibHoCmb 6yoemcoxcHou, Ho npedcmasumodl.

SppekmusHocmb onpedesissemcsi C MOYKU 3peHUst SKOHOMUKU, 3/1aCMUYHOCMU UeH U CNpocd, Uame-
HeHus 06pasa Xu3Hu, uHmeHcus-Hocmu (MIx/BBI1) u uHxeHepHol 3¢gpekmusHocmuU. Mo He OmHo-
cuUmcsl K mepmoouHamuke.

100 3Hep203¢pdeKkmMuBHOCMbH NOHUMAaemcs 00yC/I0B/IeHHOE UeHaMU COKPAauleHue cnpoca Ha 3Hep-
2uro 8 pesysibmame 00NOJHU- MeJIbHbIX 3amMpam Ha CUCMeMmy NO CPABHeHUr ¢ 6a30B8bIM CueHapuem. 3mo
BKJIHOYAem KAk mexHo/I02u4eckue, mak u NoBedeH4Yeckue noKasamesiu Ha BbICOKOM YpoBHe azpe2upoBsd-
HUSI, KOMOpbIe MOOE/IUPYHOMCS Yepe3 UmepamuBHYH CBS3b Mex0y 3Hep2emuyeckol cucmemol U HUCXO-
oawel MakpO3KOHOMUYECKOU MOOE/IbHO 0J1F KaX 0020 pe2uoHd, He0bxo0umMbie 0J11 00CMUXMEeHUs y2/1epoo-
Hol HelmpasibHocmu K 2050 2. [4,16]

B yesiom, 3ameHb! MexaHu3mMa NoOCMAsOK U B pa3BUMUU MEXHO102Ull C HU3KUM U Hy/1eBbIM BbI6pPOCOM
yenepoda Heo0oCmamoyHo 019 O0CMUXCeHUS  yenepooHol  HedmpasibHocmu. [IpeobpazosaHue



SHepeemuy4eckol cucmembi 015 0npedesieHUs NPUOPUMEMOB O0JIHHO BK/IHOHAMb B cebs UHGpacmpykmypy
KOHEYHO20 UCNOJIb30BA- HUS, MAKYK KAK 3/1eKmMpoMobusiu, 3apsaoHas UHGpacmpykmypa, mensiosble
HAcochl, MONJIUBHbIE 31eMeHMb], CUCMeMbl XPaHeHUS.

Bce pe2uoHb! CoKpauarouue cnpoc 3a cHem MacumabHbix UHBeCmuyul 8 UHGpacmpykmypy c bosee
HU3KOU 3HEP20eMKOCMBbHO U NOBLIUIEHHOU 3HEep203pgekmuBs-HOCMU, 3HAYUMETbHO COKPAUiarom Henpe-
PbIBHOE UCNO/Ib30BAHUE UCKoNaemo2o monsiusd. CybpeeuoHsl Ha4uHarom sHedpeHus CCUS u 800opodHol
UHGpacmpykmypsbl, pacwupsrom macuimabel 80306H0B9emMol u A0epHOU 3HEpeemuKU, a Makie sHeo-
PAOM UHGpAcmpykmypy 019 2u2aHmckKol BbipabomKuU 31eKmpo3HepuU.

Tabauya 1
YposeHb mexHono2u4eckol, Kommepyeckol U couuaibHoU 20mMmoBHOCMU
Heobxodumo Kk | COBOKYNHbIU YposeHb | YposeHb | YposeHb
2050200y Bpe- | cpedHe2o0oB0U MmexHosI0- | KoMMep- | coyuasib-
TexHo/o- | euoHe memn pocma JKBUBA/IeHM auyeckol | yeckou Hou 2o-
euu E2K OOH 2020-2050 ea. 2omos 20MOBHO- | MOB-HO-
Hocmu cmu cmu
500,000 sBem- | MowHocms: OO0uHHaouams 90 60 50
Bemep PAHBLIX MYpOuH | 6,4% MUJT/TUOHOB MOHH
MOUWIHOCMbIO leHepayus: cmanu, uau 6%
2,240 IBm, 8bI- | 7,6% MUPO-B0O20 NPOU3-
pabamsisa Bodcmaa cmanu
rowux 6,750 82020 200y.
TBm-y
CosiHye 7 MUJIJIUOHOB 2,8 musiuoHa
naxesned Kom- PdYymMb0oIbHbLIXNO-
MYHQ/IbHO20 MouwHocme: s1edl ¢ CosHey-
macwmaba ob- | 8,6% HbIMU 6bamape-
wed MouyHo- leHepayus: MU pasHbI NJ10-
cmbto 2,650 9.5% waou besbeuu.
Bm, 8bipaba- (0,07%) Bcezo
MbIBArOWUX pe2uoHa E3K
4,430 TBmy OOH.
MowHocmb /JlobasneHue yu-
npouzBoocmsa | MowHocme: cmol MOUJHO-
udpo- 3J1eKMPO3Hep- 1,4% cmu 250 F'Bm,
SHep-e- euu B 25 pas [eHepayus: 4YmMo 3K-BUBA-
muKa bosiblle, Yyem B 1,5% JieHmHo 13 «[lio-
2020 200y (120 muHam Tpex yuje-
Bm s 2050 Jud».
200y)
nobaneHas 2eo-
MOUJHOCMb 3/1EK-
MouwHocmb MouwHocme.! mpo3Hepeuu B8
reomep- npoussoocmsa | 11,3% leHepa- | 2020 200y: 14,1
MAJIbHAS 1ekmposHep- | yus.: 11,3% Bm. Pacwupe-
SHepaus euu B 25 pas Hue E3K OOH 8
bosbwe, yem 8 8-9 pa3z npesbi-
2020 200y(120 waem HbiHew-
Bm 8 2050 HHOt0 2/106a/1b-
200y) HYH NPONYCKHYHO
CNOCObHOCMb
buo CHUXMeHue Ha Bmecmumocms | HenpepbiBHbit
SHepee- 25 Bm snex- 6e3 CCUS: (- nepexod Habuo-
muka mposHepauu u3 | 2,3%) maccy ¢ CCUS.
buomaccn! 6e3 | leHepayus: (- Obweenpous-

CCUS no cpas-
HEeHUro C

1,8%)

BoOdcmBo buo-
MaccblyoBoumcs




CE200HAWHUM

no CpasHeHuro ¢

YPOBHEM U yBe- Ce200HAWHUM
JiudeHue Ha 27 yposHem K 2050
Bm 6uo-maccwl 200y (> 72% ¢

c CCUS (cezo- CcCus)

OHs1 <1Bm)

AmomHas | Obwas Mous- MouwHocme: JlobassieHue yu-

3Hepausi Hocmb 604 2,6% [eHepa- cmol 390MBm
[Bm, 8bipa- yus: 2,9%
bomka 4,400
TBmy

Vickonae- CHuwceHue Ha be3 CCUS leHepayus ¢

moe mon- | 54% (-740 I'Bm) | MowHocmb:! CCUs:

JIUBO mouwiHocmed, (-2,5%) leHepa- | 2,810 TBmy
pabomarowux | Uyus:

Ha uckonaemom | (-8%,)
monJiuse,

He ocHaujeH-

Hbix CCUS, Ho

420 'Bm HosbIx
MousHocmed,
060py00oBaH-

Hbix CCUS

ccus Tekyujue 2/10- 46 'm CO2 ons
ba/ibHbIe Bbl- XPAHeHuUs1coom-
6pocbl CO2 3a | Bemcmayem
0sa 200a npubs. 25%

(ynosne-Ho 46 | obbema mupo-

m CO2) BbIX NPUPOO-
HbIX 3aNAcos K
2020 2.

Bodopoo K 2050 2. uc- Vcnonblyemces | CLUA, 3,97 1)
noJsib3yemcsi 4.1% 730480
oKoJio 7,68 nonemos Ca-
I/ unu 64 mypHa V
Mm H2 —npak- (AnonnoHa-11)
muydecku c 0 8 Ha JlyHy

20202

3anosiHume 3,5
MUWIIUOHA OupU-
xabnel [uHOeH-
bypea
JKcnyamupo-
BAMb B MeYyeHue
00H020 200a 7,5
MUJIJIUOHA 2py30-
BUKOB Kniacca 8
(msHcernbix epy3o-
BuUKoB), 0bopydo-
BAHHbIX MONJIUB-
HbIMU 371eMeH-
mamu, 8 CLLA,
npoe3x3as 8
cpedHem 62 750
MUJsIb HaaBmo-
MobUsIb B 200:
Tekyuwjue 2py30-
BUKU KJs1acca 8,




3apea2ucmpupo-
BAHHbIE B MUJIJIU-

OHa.
SHepeo /JlsykpamHoe VayqweHue CHuxceHue 06-
2ppek- CHUXeHue Ko- (cHu#eHue Ko- | weeo FE Ha32 EJ
mus- HeyHol 3Hepeo- | HeyHol 3Hep2o | (-20%) npu po-
HOCMb emMKocmu no- eMKoCmu): cme

CpasHe HUr ¢ 2,5% BBl Ha 70%

ucmopu

4YecKuUMU meH-

deHuusaMU

3ma mabsuya sko4yaem 8 cebsi YypoBeHb MexHOA02Uu4eckol, Kommepyeckol u coyuaibHou 20-
MOBHOCMU, KOMOPbIUNPeocmassieH 8 UHGOPMAUUOHHbLIX MexHoao2u4eckux pestome ESK OOH. YposHu 2o-
MOBHOCMU OCHOBAHbI HAa Pamo4yHol Kiaaccugukauyuu pecypcos OOH (PKOOH) — yHuBepcasabHO npu-
emiemolinpuMeHUMOoU Ha MeXOYHAPOOHOM YPOBHE Cxeme YCmMoU4uB020 ynpas/ieHus BCemu 3Hepeemuye-
CKUMU U MUHEPA/IbHbIMU Pecypcamu, NPU UCN0JIb30BAHUU 3MUX pPAMOK 0J18 OUeHKU Mo20, Ha Y4em Cocpe-
00moYuUMb UHBECMUYUU U KAKUe UHHOBAYUOHHbIE MexXHoI02uU

ViHBecmuyuu Heobxooumbie 015 MexHo102ull C HUIKUM U HyJ1eBbIM YpOBHEM Bbi6pOCOB y2inepoda

YenepooHas HelimpasibHOCMb mpebyem 3Ha4yumesIbHo20 c0BuU2a B8 pacnpedeseHuu uHsecmuyul 8
byodyuwue 3HepeemuYeckue cucmemel. MooenupoBaHue NoKasbisaem, Ymo UHBECmuUyuU 8 006bI4y UCKO-
naemo20 MonuBAHANPABJISHOMCSE B Opy2ue CeKmopbl 3Hepeemuyeckol cucmemsl. ViHBecmuyuu 8 BO3-
06HOB/IIeMble UCMOYHUKU 3HepauU yBe/lu4uBaromcs 8 Yemaipe pasd, d UHBeCmuyuU B 3Hep2o3¢ddekmus-
HOCMb pacmym U coCmas/isitom Yem-sepms om obuwje2o obbema uHsecmuyull 8 3Hepeemuky. 3Hadqu-
mesibHbIl pocm UHBecmuyuld makxe HabirodaemcasddepHoul sHepeemuke, CCUS u Bodopode. [15,16]

Bce pe2uoHbl 00/1#CHbI NepeHanpasuUmMb pecypchbi cedvyac, NOKAa He CMaso CIUWLKOM NO30HO. 3HAYU-
meJibHble UHBECMUYUU B 3Hep203¢dekmuBHOCMb U nepedady, pacnpedesieHue U xpaHeHue npUuHoCsm
NoJib3y BCEM 3aUHMepPecoBAHHbLIM CMOPOHAM. [Tompebumesiu Mo2ym u3B/1e4s Bbi200y U3 bosiee HU3KUX 3d-
mpam Ha 3Hepauro ¢ boseesHepeo3IppekmusHbIMU doMmamu. [ToCMaswuKu 3HepauuU U Ompac/u MAakie Mo-
2Ym CHU3UMb 3aMpams! HA NPOU3BOOCMBO 3HepauU 3a CYem MOOepHU3UPOBAHHOU Nepedayu U XpaHeHus
3Hepeuu.

[TonumuKu U pUHAHCoBbIt MUP 00JIXHHbI pA3pabomams UHBECMUUUOHHbIE PaMKU 0J1F BCEX HU3KO-
V2/1epOOHbIX SHEp2eMUYeCKUX NPoekmos. [IpasumesibCmaam ciedyem Noo0epiUBAMb NPOEKMbI PA3BU-
mus ¢ coomsemcmayrouseli cmpykmypoll pacnpedesieHus puckos u obec4ams 00cmyn K He0opo2omy ¢u-
HAHCUPOBAHUI0, YMobbkl YCKOpUMb BHEOpeHUe UHHOBAUUOHHbIX mexHoao2ud. [16,19]

Lns obecnedeHusi 61a2onpusimHbIX UHBECMUYUOHHBIX CU2HA/I0BU NPUBJIEYEHUS] YaCMHO20 PUHAH-
CUPOBAHUSA B NPOEKMbI C BbICOKUMU KANUMA/IbHLIMU 3aMpamamu, Heobxooumanoc1ie008amesibHAas no-
JIUMUKQA U PbIHOYHbIE MEXAHU3MbI. [1071umuKuU 00/1*#cHbI 6bIMb HadesaeHb! NOJIHOMOYUSMUUNOOUIPSIMbCS
3@ NPUHAMUE pewumesibHbIX UHBeCMUUUOHHbIX peueHUd.
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Abstract

Complex global energy systems are at the heart of any economy, in terms of supply, then
national energy systems are not isolated, but are part of optimized interconnected intra- and inter-
regional systems. These systems are characterized by the presence of natural resources and
technologies that can affect sustainable growth, namely a changing technological landscape
driven by low-cost technologies, as well as environmental and geopolitical issues that significantly
affect the structure and policy options of the energy system. Once energy systems begin to change,
it will take significant time for industrial and downstream users to adjust their activities to the new
energy systems.

Clean and affordable enerqgy technologies are advancing rapidly, but most are still at an early
stage of implementation, while technological options exist for most states, prohibitive costs,
regulatory barriers and social pressures hinder large-scale deployment.

AHHOmMayus

CrnoxcHble 27106a/bHble 3Hepeemuyeckue CUCmeMbl 1eXam B8 0CHOBe 160U IKOHOMUKU, C
MOYKU 3peHUSs NPEOIOXEHUS, MO HAYUOHA/IbHbIe SHep2emuyYyeckue cucmembl He U30/1UpOBaHbI, a
ABASIOMCA YACMbO ONMUMU3UPOBAHHBIX B3AUMOCBA3AHHbIX BHYMPU- U MEXPe2uoHa/IbHbIX CU-
cmem.2mu cucmemb! Xapakmepu3syrmcsl Haau4uem npupooHbIX pecypcos U mexHoso2ul, Komo-
pble Mo2ym NOBAUSMb YCmoU4uBbkIt pocm, a UMeHHO, MEeHSHUUUICS mexHoI02u4ecKull



JIaHowagm, obyc/1081eHHbIU HEOOPOo2UMU MEXHOI02UAMU, a MAKXE 3KOI02UHecKUMU U 2e0N0J1u-
muyeckumu npobiemamu, Komopble CyueCmBeHHOo BUSKOM CMPYKMYpPY U BAPUAHMbI NOJAUMUKU
SHepaemuyeckol cucmembl. Kak moJsibKo 3Hepeemuyeckue CUCmemMb! Ha4HYm MEeHSMbCS, NPOMbILL-
JIeHHbIM NOJIb30BAMEJIAM U NOMPEbUMEIAM HUXCHE20 38eHa Nompebyemcs 3Ha4umesibHoe Bpems,
ymobbl NpUCNOCObUMb CBOH DessmesIbHOCMb K HOBbIM 3Hep2emu4yeckum cucmemam.

TexHo/102uU 3K0/102u4ecKU Yyucmod u Hedopoeol 3Hepauu bbICmpo pa3BuUBAOMCH, HO 60Jb-
WUHCMBO U3 HUX ewe Haxo0amcsa Ha paHHel cmaouu BHEOPeHUs, B MO BpeMs Kak mexHosio2ude-
CKUe BapuaHmal cyuiecmsyrom 0J18 60/1bWUHCMBA 20CYy0apCms, HeNOMEpHO BbICOKUE 3ampambal,
HopMamuBHble 6apbepb U CouUanbHoe 0assieHue npensmcmasyrom KpYynHOoMacwmabHomMy pazsep-
MbIBAHUIO.

Keywords: forest, economy, ecology, energy, environment, biodiversity, innovations,
investments.

Knroyesble c108a: s1ec, 5KOHOMUKA, IKOJ102USl, IHepeemuKda, OKpYaroujasl cpedd, buopasHo-
obpasue, UHHOBAUUU, UHBECMUYUU

[loBbiweHue 3Hep203¢pekmuBHOCMU, BO30OHOBISEMbIE UCMOYHUKU SHEp2Ull, BbICOKOIpdeKkmus-
Hble MexHO/I02UU CHULAHUS UCKONAemMo20 MOoNJIuBd ¢ NPOUECCOM Y/1asAUBAHUS, UCNO/Ib30BAHUS U XpaHe-
HuA yenepodd, amoMHAas 3Hep2emuKkd, B000pod, KOMNJIeKCHoe U ycmoUdusoe ynpassieHue NpUpoOHbIMU
pecypcamu — Bce 3mo 4acmab pewieHusi N0 00CMUXCeHUrO yes1epodHol HempasbHOCMU, 00HAKO MOJIbKO
cMerible, He3ameoiumesibHble U ycmolyusbie deticmaus Mo2ym BO BpeMss 0eKapboHU3UPOBAMbIHep2e-
MUKY BO U3bexaHue Kaumamu4yeckold Kamacmposi.

JHepeus umeem peuiarousee 3Ha4eHue 0718 N000eP@aHuUs Mupd, COMPYoOHUYecmad, Ycmolyuso-
CMU U Ka4eCmBa XU3HU B HAWeM pe2uoHe. IKCNepmab! Hauwl/iu Yemkue nymu 0715 NOJIUMUKOB K CO30aHUHKO
SHepeemuyeckol cucmemsl C Hy/1eBbIM YpoBHeEM Bbibpocos yenepoada. [1,16]

MexyHapooHoe compyoHUYeCmBo UMeem CyujeCmBeHHO BAXHoe 3Ha4YeHue 0/ 0OKA3aHusl Noo-
0epxKu B CO30aHUU YCMOUYUBBIX SHEP2eMUYECKUX CUCMeEM YCKOPeHUU Nepexood K UCN0Jib30BAHU0 SHep-
2uu B yesiax 0ocmuxeHus yenepooHol HelimpaibHOCMU Ha Niamaeopmy 019 Y4acmus 8 SKCK/IHO3UBHOMU
Npo3paqyHom ouasnoze, 0bMmeHe NepedoBkbIM 0ONbIMOM U 0by4YeHUU Opye2 Yy opyad, 0J11 COBMECMHO20 00CMUX(e-
HusiaHepeemuyecKkux yenel B pamkax Ljened ycmotiyusozo pazsumus OOH, 018 mozo 4mobbl no020mo-
BUMb 06WECMBO U NOCMPOUMb HEOOXOOUMYH UHGPAcmpyKmypy U y4uium 0bpazom ucnoib308amb HAUIU
NPUPOOHbIE pecypchbl. Macuimabsl U CIOXHOCMb SMUx NPobieM CMAaHoBSIMCs Bce bosiee 04eBUOHbIMU C
KaxObIMOHeM, PasHo Kak U npedomaspauieHue Kamacmpo@duyeckux uUsmeHeHuUl Kaumama u 00CmuxceHue
uesiu No 0epaHuYeHuro memnepamypsi 2106a1Ho2o nomensieHus 0o 1,5°C.

Pazsumue 0aHHbIXx mexHoio2ul mpebyem HoBOU HOPMAMUBHO-NPABOBOU 6a3bi B8 NOOOEPHKY He-
medieHHoU Kommepuuauzayuu. OCHOBbI NOUMUKU MAKX e 00JIXHHbI BK/IHOYAMb HOPUOUYECKU CBA3bIBA-
roujue obs3amesibCmaa 8 OMHOWEeHUU PACUpPeHUs Mex0yHapoOHoU nepedayu mexHo102ud, coeiaco-
BAHHbIX CMAHOApmMOB U onpedesieHul 0715 «3e/1eH020» B000p0o0a, IHEeP203pdekmuBHOCMU U 3Hep2ocbepe-
JHCeHUS. Bce pewieHus 00/ HbI 0UeHUBAMBCA C Y4emom CyUeCmaYUUX U NPEOCMOoAUUX yeted YUCMbIX
HY1eBbIXBbIOPOCOB Y2/1epodad U K/IUMamu4yeckol HelmpasabHOCMU, NPU 3MOM BCS SHepeemuyeckasl UHgpa-
cmpykmypa 0osxHa b6bimb NOCMPOEHa 8 COOMBEMCMBUU C Hy/1eBbiM 3Hep2onompebieHuem. ViHmeapa-
YUus UHHOBAUUOHHbIX 3HEpeemuyecKux mexHo102ull Hapsoy ¢ NpeobpazoBaHUemM SHepeemuYyeckKux pbIHKOB
u nepepabamsiBarouwiux ompacsiel — 3mo BbI308 U BOIMOXHOCMb. [2,15]

ViHBecmuuuu, Heobxodumbie 0/151 OOCMUXCEHUS] HU3KOY2/1epOOHOU 3KOHOMUKU, OKYNSIMCS C UHAH-
CoBOU MOYKU3PEeHUS U NO3BOJIAM U3bexamb HeUCHUCIUMbIX U30epXH(eK, CBA3AHHbIX C IKOHOMUYECKUMU,
COYUA/TbHBIMU U Yes108e4eCKUMU NOMPSCEHUSMU U3-3d KAUMAamu4eckol Kamacmpogsbi.

pubuzumersnsHo 80% nepBuYHoOU 3HepauU B HACMosLee BpeMs NPUX00UMCS Ha UCKONdemoe mon-
JIUBO, XOMS pa3Hble CMpaHsi 6y0ym No-pazHoMy NOOOEPHUBAMb PA3/IUYHbBIE MexXHOI02ul, HaM Heobxo0uMo
nocmas/isime YcmoU4uByro 3Hepauro 018 peuleHuss NpobieMbl U3MeHeHUs KumMama u obecneqyeHus Kade-
CMBA XU3HU HA 27106a/1bHOM YPOBHE, NPU 3MOM NOO0EPHUBAMb B NPUHIMUU Mep NO YCKOPEHUI MPAHC-
popmayuu u 0bmerHa nepedossiM onbIMomM 8 061aCMU pA3BUMUS 1@CHBIX U CeIbCKUX palioHoB, 0COOeHHO
20p0008, NPOMbIUI/IEHHOCMU, 30aHUl U MPAHCNoOpmMa, 00HoBpemMeHHo docmueas uenel [losecmku OHs
OOH 8 obracmuycmol4uso2o pazsumus Ha nepuod 0o 2030 2oda u uesned [1apuxcko2o co2aaueHusl no
kaumamy. [3,14]

OCHoBHbIe uesiu 00CmuxceHUs yenepooHol HelimpaibHOCMU 3aK/IOYAOMCA B CIE0YHOUIEM:.



- VIHhopmuposaHue o cnekmpe BapuaHmos u peuteHull 018 00CMUXCeHUs YernepooHol Helimpa ib-
Hocmu

- Heobxodumo nodoepxcarue ycuiul no 00CMUXCEHUro Y2epooHoU HellmpaibHOCMU U npusJjieye-
Hue UHBecmuyuUU B NPOEKMbI 3K002U4eCKU YUCMOoU UHGPpacmpyKkmypb! NpU HapawuBaxue NOMeHuuadaa
IKOHOMUK pe2uoHoB 0715 00CMUMeHUs1 obuwux yened

- [lpu 3mom Kaumamuyeckue mMooesiu NOKA3bIBArOM, YMO MeKyujue HayuoHaIbHble 0elicmaus u
MeXOYHAPOOHbIe K/IUMamu4yeckue yesu, YCMmaHoBaeHHbIe B [TapuiCKOM coaaweHuu no KAumMmamy u Ha
KoHgeperyus OOH no Bonpocam usmeHeHUs K1umama, He obecnequsarom yenepooHol HelmpasbHo-
CMU u 0epaHuyeHus en106aabHo2o nomensieHus 0o 1,5-2°C cnedosamesibHo, eCmb 00CMUMUMbIE NYMU K
paspabomke u co30aHuro YenepooHo-HedmpaabHbIX SHep2emu4yeckux cucmem NOCPeocmBaomM B3aumooel-
cmBus mexHoo2ull U YenepooHo-HelimpasibHble SHepeemuyeckue cucmems]

- duBepcuguKkayuu NOCMAsoK nepsuYHol U KoOHeYHoU 3Hepauu;,

- YCKOPEeHHbIU 0mKaz om mpaouyuoHHbIX UCKONAemMbiX BUOO8 MONJIUBd;

- 371eKMPUGUKAUUS BCEX CEKMOPOB 3d c4em BO30OHOB/ISAEMbIX UCMOYHUKOB 3Hepauu u s0epHol
SHepeemuKu;,

- noBCeMecmHoe BHedpeHUe mexHos102ull C HU3KUM U HyJ1e8bIM BbI6POCOM y21epooad, yias/iu-
BAHUE, UCNOJIb30BAHUE U XpaHeHue y2/1epodd, Bo00po0 U S0epHyHo 3HEp2emuKy HOBO20 NOKOJIeHUS,
pewleHus NO XpaHeHUto 3Hepeudl.

- nepedayy u BHedpeHue mexHos02ul;

- UHCMUMYYUOHA/IbHbIU NOMeHyuas 0718 NJAHUPOBAHUS U NPoBedeHUs ambuyuosHol mpaHcgpop-
MauuU 3Hepeemu4Yeckux CUCmem;

- yyacmue u NPUHSMUEe CO CMOPOHbI BCEX 3AUHMEPeCcoBaHHbIX CMOPOH 0J18 CO30aHUsi 6e30NacHbIX,
doCMYNHbIX U Y2/1epo0HO-HeUmpPasibHbIX IHEP2eMUYECKUX CUCMEM.

- NOBbLIWLAMb 0CBEOOM/IEHHOCMb O NPEUMYUIECMBAX BCEX MexXHO102ull C HU3KUM U HyJ1eBbIM YpOB-
Hem BbIbpoCoB y2nepooa;

- yc108US 019 UHAHCUPOBAHUS CNPABEO/IUBO20 NEepexoda K Y2s1epo0Ho-HeldmpaabHbIM S3Hep2emu-
yeckum cucmemam, CoomsemcmayrouUM NOMpPebHOCMAM

B 3mom ciy4ae delicmaus 00/IKHbI Ha4ambCa Yxe cetvyac, Ymobbl MaKCUMAabHO UCN0JIb30BAMb
BCE MexHO/02UU C HU3KUM U HYJ1eBbIM YPOBHEM BbIOPOCOB yenepoda 0719 00CMuUMCeHUs YanepooHoU
HedmpasibHocmu K 2050 200y.

BaxycHoe 3Ha4yeHue umeem KoopOUHUPOBAHHOE MeXOYHAPOOHOe compyOHUYECmBOo 0/15 00CMu ce-
HUS1 Y2/1epo0HO-HelmpasibHbIX IHEpeemuYecKux cucmem, ¢ obecnevyeHuem Cmosib He0bX00UMYH IKCKIIH-
3UBHYHO U HEUMpPAsibHYHO N1amgopmy 018 pazpabomku npasusi, CMAaHoOdpmoB U HOPM 0JiS CUCMEMHbIX
usMeHeHul 0bpasa u3HuU U UHGpacmpyKkmypsl, ¢ Nodoepxcusarowels NoaumuKod, CMmumMy/Iamu U HopmMa-
MmuBHO-Npasosol 6asol NoowpsoULee PeaUuOHAIbHOEe U CYbpeauOHAIbHOe MexXHUYecKoe CompyoHUYe-
CMBO B CEKMOPAX 3HEpeemuKU, NPOMbIUIIEHHOCMU, CMPOUMEeILCMABA U MPAaHCcNopma 0719 NPOeKmos,
npedcmassigrowux obuult uHmMepec, u 20Cy0apCmBeHHO-4acmHo20 napmHepcmad. [4,13]

[Ipu 3MOM CoBEPUIeHHO 04eBUOHO, YMO BJIUSHUE Yesl0Be4eckKo20 pakmopa umMeem OmHoueHue K
HazpesaHuro ammocgepsl, okeaHa u cywu. Cedyac unu HUKo20d, eciu Mbl XOMumM 02paHu4UmMb 2/106a/1b-
Hoe nomensieHue Ha 1,5°C; 3mo 6ydem HeBo3MOXCHO be3 HemMedieHHO20 U 2/1y60K020 COKPAaULeHuUs Bbi-
6pocoB BO BCex CEKMOPAX. VI3MeHeHue Kaumama npusooum K 3KCmMpemasibHbIM NO200HbIM ABIEHUSIM U
NOCACOYHOWUM COUUA/IbHBIM U 3KOHOMUYECKUM NOMPACEHUSM BO BCeX pe2UOHAx Mupd. B mo e 8pems
yemoUlyusble 3Hepeemuyeckue cucmeMbl UMEm pPeularoulee 3HavyeHue 018 obecneyeHus Kayecmsa
HU3HU U 1exam B 0CHoBe peanuzayuu losecmku 0Hs OOH 8 obiacmu ycmod4yuso2o passumus Ha ne-
puod do 2030 eoda.

Knumamuy4eckue mModesiu NOKA3bIBAarom, Ymo meKyuids NOUMUKA COKPAWeHUs BbIbpocos yese-
po0a u onpedesisemMble Ha HaUUOHAIbHOM yposHe BK1aob! (NDCs) He coomaemcmByrom momy, 4mo mpe-
byemcs 0151 00CMUXCeHUS Uesiu 02paHuYeHust 2106a1bHo20 nomensieHusi Ha 1,5-2°C. Cywiecmayem Heco-
omBsemcmaue Mexdy Co2/1acOBAHHbLIMU CMPAHAMU Uesiamu 8 06/1acmu 3Hep2emuKu U KIuMama 8 COom-
BeMCMBUU K UesisiM [TapuiCcKo2o CoanauieHus U yxe pakmuyecku 00CmueHymo20o Npo2pecca, npu 3mom
ocmaémcs mMasno BpemeHu, Ymobbl 02paHUYUMb NOCIeOCMBUS UsMeHeHuUs Kaumama.[5,12,16]



PucyHok 1 Y2nepooHo- HelimpasibHas 3Hepeemuyeckas cucmema byoyuie2o

CrnoxcHble 2/106a/1bHble 3HepaemuYeckue CUCMeMbl J1eXam B 0CHOBEM0O0U IKOHOMUKU, C MOYKU
3peHUs NPeOJIOXEHUS, MO HAUUOHA/IbHbIe 3Hep2emuyeckue cucmeMb He U30/1UpOBAaHbI, d ABJISFOMCS Ya-
CMbH ONMUMU3UPOBAHHbIX B3AUMOCBS3AHHbIX BHYMPU- U MEHPE2UOHA/IbHbIX CUCMeM.Imu cUCMeMb! Xa-
PAKMepu3yromMcs Haau4uem npupoOHbIX pecypcos U mexHo102ull, KoOmopble Mo2ym NoBAUSMb yCmoUudu-
BbIl pOCM, A UMEHHO, MeHSHUUUCA mexHoi02udeckull 1aHowagpm, 0byca08/1eHHbIU HeOopo2UMU Mex-
HOJI02USIMU, @ MAKXe 3KO0102U4eCKUMU U 2e0N0/IUmuYeckumu npobiemamu, Komopbie CyuecmBeHHO
BJIUSOM CMPYKMYPY U BAPUAHMbI NOJUMUKU SHepeemuyeckol cucmemsl. Kak moJibKo 3Hepeemuyeckue
cucmembl Ha4YHym MeHSIMbCS, NPOMbIUIICHHBIM NOJIb30BAMEIAM U NOMPEbUMENaM HUMXHe20 38eHad No-
mpebyemcs 3Ha4umesibHoe Bpems, 4mobbl NPUCNOCOOUMb CBOH 0essMesIbHOCMb K HOBbIM 3Hepaemuye-
CKUM cucmemanm.

TexHono2uu 3Ko02udecku qucmod u Hedopo2oll 3Hepeuu bbICMmpPo pazsBuBArOMCS, HO 6OJIbUIUH-
CMBO U3 HUX euje Haxo0Imcsl Ha paHHed cmaouu BHEOPeHUs, B MO BPEeMs] KaK MexHoa02u4eckue 8apu-
aHmsbI cywecmayrom 0/18 60bWUHCMBA 20CY0apCcms, HeNOMEPHO BbICOKUE 3ampamabl, HOPMAMUBHbIE
bapbepbi U coyuanbHoe dasseHue Npensmcmayrom KpynHoOMacwmabHoMy pas3sepmbiBaHUH.

Cywecmsyrom UHHOBAYUOHHbIE CNOCObbI NPOU3BOOCMBA SHEp2UU C HU3KUM U HYJ1EBbIM YPOBHEM
BbI6POCOB Y2/1ep0o0d, BK/IK4AS MEXHOI02UU BO306HOB/ISIEMbIX UCMOYHUKOB 3HEpeUU, BOOOPOO, UCKONAEMOe
MONJIUBO, Y/1AaB/IUBAHUE, UCNO/Ib30BAHUE U XpaHeHue yenepodad (CCUS) u amomHyro 3Hepeemuky. MHoxe-
CMBeHHOCMb BbIbOpa makxe mpebyem KoMNIeKCHO20 N00X00a K BbI6OPY ONMUMA/IbHO20 COYemaHust
mexHosoeud. Co CMopoHbI CNPOCA MAKXe NPOU30ULIA HeKOMOopasl 0ekapboHU3auusl 3a c4em cucmemHol
apdekmusHoCMU, 37eKMpuPuUKaAUUU SHEpeemuYeckol cucmemsl U yugposusauuu. [6,11,16]

VIHHOBAUUOHHbIE MEPbI B NPOMbIULIEHHOCMU, MPAHCNOPME U CMpPOoUMesibCMBe, OKA3bIBArOM KJIt0-
YeByro poJib, B YCKOpeHUU paspabomku, pa3zBepmsiBaHUU U pacnpocmpaHeHuu mexHosio0eul, a makie
ymBsepxco0eHue NoAUMUKU 0J1F Nepexood K 3Hepeemu4yeckum cucmemam ¢ HU3KUM YpoBHeM BbI6pOCOB, B
MOM quce nymem 6bICMpo2o pazBepmMbIBAHUS U BbIPABOMKU YucmoUl 3Hepauu U NPUHSIMUS Mep NO NO-
BbIWEHUI 3Hep203¢dekmuBHOCMU, B8 MOM YuC/ie aKMmuBU3ayuU ycuut No NO3MAnNHOMY OMKAasd om uc-
NOJIL30BAHUS Y20 IbHbIX 3/1eKMPOCMAHUUll U 0mKasa om HesdpekmusHbix cybcudull Ha uckonaemoe
monJiuBo Npu O0O0HOBPEMEHHOM OKazaHuu uesesol noddepycku bedHelwed u Haubosee ysa38umol



NOJIOBUHE HaAces1ieHuUs B COOMBEMCMBUU C HAUUOHA/IbHbIMU YC0BUSMU U NPU3HAHUU B HEO6X00UMOCMU
nomouwu 0181 obecneyeHus cnpasedsiuBo20 AHA/IU3d, OCHOBAHHbIU HA pe3yibmamax MooesuposaHus, a
Makxe uccaedyromcs pas/iudHbie NYmu, C NOMOWbHO KOMOPbIX MOXCHO OOCMUYb HYJ1eB020 YPOBHS BbI6PO-
COB y2/1ep00a 3a cHem MexHO/102U4eCcKo20 B3aumModelcmausl U oCyuwecmasieHus [loBecmKu OHs Ha nepuod
002030 200a. [7,10,16]

Cnedyem ommemums,4mo B Npoyecce MooeslupoBaHuUs, NpoBedeHHo20 0715 yesiel Hacmoaw,e2o
doksiada, npeonosiazanock, YMo mexHoao2uu bydym obecneqyusams 0ekapboHU3auuUro 8 YCMAHOBICHHbIe
CPOKU U B NOJIHOM 06beme, ec/iu pa3pabomka U BHeOpeHUe MexHo102uuU Kakum-1ubo obpasom 3adepicusa-
FOMCA UU €C/1U MexHO/102Us UCK/TH04Yaemcs NOBECMKU OHSl, Heobxooumo 6ydem nepecMompems NPO2HO3
docmutceHus yenepooHol HellmpasibHOCMU, NPU MEHSOWEMCS 1aHOWagpme 3Hep2emuyecKux mexHoJio-
2ull Komopble BJIUSIFOM HA 3HepaemuYyeckue cucmemal

llymu docmuceHus y2aepooHoU HedmpaabHOCMU COBMECMUMbI C HAUUOHA/bHbLIMU UHMepPecamu.
00J#CHbI 8 CPOYHOMNOPAOKE 3dBEpUIUMb PA3pabomKy CBOUX HbIHeWHUX nymed u adanmuposams CBOU
SHepeemuyecKue cucmembl 8 COOMBEMCMBUU C UesIaMU [1apuicKo2o coe/iauleHus No KIumMamy, a mpaHc-
opmauus 3HepeemuYeckux cucmem 00JIHHA HaYambCs yxce celqac u He moxcem bbimb oCywecmssieHa
U30/1UPOBAHHO.

YenepooHas HelimpasibHOCMb 03Ha4Yaem 00CMUMCeHUEe HY/1eB020 YPOBHS BbI6POCOB ye1epoda ¢ ue-
JIbH0 02paHuyeHus 2i106aibHo2o0 nomensieHus 0o 2°C (cmpemnerue K 1,5°C) 8 coomsemcmauu ¢ [apux:-
CKUM coeniauieHuem, a makxe mpebyem muiamesibHo20 banaHcupoBaHus Gakmu4yeckux 8bI6pocos ye-
J1epo0a yoasneHuem ¢ NOMOWbIO eCmecmBeHHbIX No2omumernel, UHXeHepHbIX MmexHo02ull ymuau3ayuu
yenepooa u ycmpaHeHuem BbI6pocoB yeaepood.

CoenacHo lapuxcckomy coeiauwieHuro No KaumMamy yeaepooHas HelmpasibHOCMb onpedessiemcs
Kak docmuceHue 6aiaHca mexcoy aHmponNo2eHHbIMU BbI6pPOCAMU U3 UCMOYHUKOB U abcopbyuel no2sio-
mumesamMu BbI6p0COB NAPHUKOBLIX2A308 BO BMOPOU NOJIOBUHE 3M020 CMOoiemus. B KoHmeKkcme 3mo2o
NpoeKkma yenepooHasl HelimpasbHOCMb OMHOCUMCSA K OOCMUXCEHU YUCMbIX HY/1eBbiX BbI6POCOB Yya/e-
po0a, Komopbkle o2paHu4yuBarom 2106aasHoe nomensieHue 0o 1,5-2°C, nymem ypasHosewusaHus 3apeau-
CMPUPOBAHHbIX BbIBPOCOB Ye/1epoda (8 0OCHOBHOM 0B8YOKUCU Y2/1epodd U Memad) ¢ yoaieHuem yenepooa
yepe3z ecmeCcmBeHHbIe N02I0MUMe U UIU UCKYCCMBEHHbIe MexHO102UuU yoadieHus y21epodd, makue Kak
CCUS, buosHepeemuka c yaasausaHuem u xpaHeHuem yenepooa (BECCS) u npamotizaxsam so3dyxa (DAC),
a Makx3e 3a cyem ycmpaHeHus BbI6POCOB ye1epodad NOCPeoCcmBOM Nepexodd K NOCM-Y2/1epo0HOU 3KOHO-
muke. [8,16]

YanepooHas HelimpaibHOCMb He ABASEMCA KOHEeYHbIM Pe3y/IbMAamom, 3o HEOMbem/1emas 4acma
nymu K cmabuau3ayuu KOHUeHmpayuu NapHUKoBbIX 24308 B Kaumame. OOHAKo B Kayecmse omoesibHol
uesnu, 00HoU nosiumuKuy21epooHol HelimpasabHocmu bydem HedoCcmamoYHO 0J1S 02PAHUYeHUS 2106as1b-
HOo20 nomenJieHus. EC/u yenepooHas HelimpasabHoCcme 6yoem 0ocmueHyma CIUuULKOM NO30Ho, 019 ycmpa-
HeHus npeBbilieHUs NoHA00baMCs YUCMbIeOMPUUAMESTbHbIE BbIOPOCKI ye1epodd. ECcmb Hadexod, Ymo 8
byoywem docmuxxceHue yenepooHol HelmpaabHOCMUNO380Um Ynpassigsms BbI6pocamu yenepooa ¢ me-
yeHuUem BpemeHu, U e20 Heobxooumo bydem nepuoduyecku nepecMampusams U pewams maxkue Bo-
NpOoChl, Kak ucmopuyeckue s8bibpochbl. [9,16]

Yemod4uBble s3Hepeemuyeckue cucmembl, OCHOBAHHbIE HA Mpex CMOJINAx, MAKux Kak 3Hepeemu-
yeckas 6e30nacHoCMb, Ka4ecmao XU3HU U 3K0102u4eckasl ycmolyusocms, 3aujumsam obwecmso om
6yoyujux puckoB. SHepeemuyeckasl 6e30nNacHoCMb, CBA3AHA ¢ obecneyeHuem 3Hepeuu, Heobxooumod 0151
IKOHOMUYECK020 pa3BUMUS, KAYeCMBO HU3HU OMHOCUMCS K obecneyeHuro Hedopo2oll 3Hepauu, 00Cmyn-
Hol 0719 Bcex B Jioboe Bpems; a 3K0/102u4eckas YycmolyuBoCMb OMHOCUMCS K 02paHu4eHuro 8o3oel-
CMBUS 3HepeemuYecKux CuCmem Ha KUuMam, 3KoCUcCmemy U 300poBbe. bbicmpbiti Nnepexod K ycmolyusol
SHepeemukempebyem muiamesibHo20 NPUHAMUS peweHud, Yymobbl Haldmu 6anaHc Mexoy 8Ccemu mpems
cmosinamu 0J151 BbINOJIHeHUs obuienpusHaHHoU [TosecmKu OHS 8 0b1acmu ycmolyuso2o passumus Ha
nepuod do 2030 2o0a.

Cucmembi ycmolyusol 3HepeemuKku U yenepooHol HelmpasibHOCMU Heobxo0umMbl OIS aHAIu3a
B3aumodelicmsus mexHosioeull. ModenuposaHue u KOMMeHmMAapuu 3KCNepMOoB UCX00am U3 mo2o, Ymo
memMnbl 3KOHOMUYECK020 pazBumus 6yoym coxpaHeHb! U Kaxoas cmpaHabydem umems CBOU SHepaemuye-
CKue npednoYmeHust U Nymu nepexood, 0CHOBAHHbIE HAa 0becnevYeHHOCMUNPUPOOHbIMU PeCypcamu, mex-
Honoeu4eckol U UHgpacmpykmypol 0CHOBE, KyJibMmypHOM HAC/eOuU, UCMOopUYeckol 3aKOHOMepHOCMU
IKOHOMUYeCK020 pa3BUMUS U HOpMamusHo-npasosol base.



PucyHok 2 Cucmema yenepooHol HelimpasibHOCMu

Obs3amesnbcmao No obecneyeHuro 00CmMyna K Hedopo2um, Ha0ex CHbIM, YCMOoUYUBbIM U COBPEMeH-
HbIM UCMOYHUKAaM 3Hepauu 0J18 Bcex BKItoYeHo B L{enu OOH 8 obiacmu ycmouiyuso2o passumus (LIYP).
2momnooxod oxBamsiBaem L{YP u nod4yepkuBaem B3auUMOCBS3b MEXCOY PA3/IUYHbIMU ACNEKMAamu ycmod-
yusoUlisHepeemuKu U KOMNPOMUCChI Mexcdy mpems cmosinamu. [7,11]

[Touck 6anaHca mexcdy mpems CMosNamu SBASEMCS CI0XHOU couudsibHOU, NoIUMuUYeckod, 3Ko-
Homuyeckol u mexHosioeudeckol 3adayed. [Juanoe no ycmolyusol 3HepeemuKke Cmaxem BaHbIM Wa-
20M 0J19 CMPAaH 8 onpedesieHuU KOMNPOMUCCOB U CuHepauu 0J1F obecneyeHus sHepeemuyeckol 6e3onacHo-
CMU, KaQ4YeCMBA ¥U3HU U 3Koa02udeckol ycmodqusocmu. Xoms NpoCMbIX omBemoBHem, Heobxooumo
CPOYHO Halimu 6anaHC Mexoy 3MumuU KOHKYPUPYHOULUMU, HO B3AUMOCBA3AHHBIMU UHMepecamd.

JlocmueHue KOHCeHCyca no nepexody 3Hepeemuku K yenepooHol HelmpasibHOCMU SB89emcs
cs1oxcHol npobiemod. Beibop NOAUMUKU B/IUSeM HA CyWecmByrouue U HOBble 3Hepeemuyeckue mexHo-
J102UU U 3KOHOMUYeCKUU pocm U 3aBUCUM OM HAUYUS HAUUOHA/IbHbIX S3HEep2emuYyecKux pecypcos. Bce bo-
Jiee COamele BpemMeHHble pamMKUO3Ha4Yarom, 4mo udeasbHbie NYmu 00CMUXEHUS YernepooHol Helimparis-
HOCMU CMAaHoBSIMCSA BCe MeHee oCyu,ecmauMbl be3 HaHeceHus yuiepba obuiecmay. [ToCKObKY Kax)oas
CMpaHa umeem yHUKasabHble 06CmosmesbCmaa, Heobxooumo obecneqyums pasHbIt 0OCMYN K pecypcam
019 docmuceHus y2nepooHol HelimpaibHOCMU.

CnocobHocmb adanmupoBambCs K MAakomy C/I0HHOMY Nepexo0y XU3HEHHO BaXHO 019 pa3pabomku
MeXAHU3MOBOOCMUXCEHUS] KOHCEHCYCa Mexdy 3auHMepPecoBaHHbIMU CMOPOHAMU B OMHOWEHUU obecne-
YeHUs CBOeBPeMeHH020 U bbICMpP0o20 NPUHAMUSA peweHul. bbicmpbil nepexod mMoxem paspywums 06-
Wecmao, ecsiu NOJIUMUKU He UCNOJIb3ytom Bce 00CMYNHbIe BapudaHmel. Mo2ym nompebosamscs daxce
HexcesiamesibHble BapuaHmaI.
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PucyHok 3 SHepeemuyeckas Tpusiemma Kak 0CHOBA 0715 00CMUMCeHUs yeaepooHol HelimpasibHo-
cmu

YenepooHas HellmpasbHOCMb 0oCMu2aemcs 3a c4em CoOYemaHus MexHoa02ul C HU3KUM U HyJ1e-
BbIM YpoBHEM BbIOPOCOB Y21epodad U usmeHeHul B couuadsibHoM nosedeHuu. Cnpoc Ha 3Hepauro bydem
onpeoesiambCa 3KOHOMUYECKOU aKMUBHOCMbHO, U3MEHeHUEeM 06pasa 3#U3HU U NOBbIUIEHUEM 3Hep203ppek-
MUBHOCMU, HU3KOY2/1ePOOHbIM MONJIUBOM, UHMEIeKMYA/IbHBIMU MEXHOI02USMU U 3/1eKmpugukayuel
BCeX CeKMOopPoB, 4YmMo NOO0epIuBAem KOMNJICKCHbIU NOOX00 K 3Hepeemuyeckum mexHo102UusM, Ymobbl
npedcmasnsgms UHMepechl BCex CMPAH-41eHOBUMAKCUMU3UPOBAMb CUHEP2UID PA3/IUYHbBIX UCMOYHUKOB
sHepeuu. [19]

Vickonaembie BUObI MONJIUBA B HACMosiuee BpemMsi Npeob1adarom B SHEP2OCHAbIEHUU U3-3aycma-
pesuieli UHppacmpykmyphbl, NPOCMOMbI MPAHCNOPMUPOBKU, XPAHEHUU, UHGPACMPYKMYPbI U NJIOMHOCMU
sHepeuu. Cywecmayrouue U HoBble asibMmepHamuUBHbIe HU3KOY2/1epOOHbIe U be3yeiepo0Hble MexHoI02UU
Heobxo0umMoucnos1b308ame 0181 NOO0EPIKU yCmoU4uBo20 pazBuMuUs. YcmolduBble UHHOBAUUOHHbIE pe-
werus, makue CCUS, B000po0 u amoMHas 3HepeemuKa HoB020 NOKOIEHUS, O0JI*CHbI Obimb PaCUIUPeHbI,
ymobbl COOMBEMCMBOBAMb CMOUMOCMU U MEeXHUYecKol KOHKYPeHmMOCNnoCcobHOCMU mMpaduyUOHHbIX
mexHos102ull 3a c4em UHHOBAUUOHHO20 NPO2peccd, SKOHoMuUU macuimaba u 6osiee mecHol YBS3KU C pbi-
HOYHbIM cnpocom. [19]

AHQJIU3, OCHOBAHHBIU HA pe3y/ibmamax MoO0e/IupOBAHUS, NOKA3bIBAeM, YMO PACUIUPEeHHbIIHabop
UMEHOULUXCA MexXHUYecKUX BapuaHmos 8 N000EpX Ky paspabomku NOUMUKU U MeOyHapooOH020 Compyo-
Hu4Yecmsa 8 061acmu 3HepeemuKU, NPOAHAIU3UPOBAHHbIE PeUICHUS U MEeXHOI02UU BK/IKOHYAM 3HEep203¢-
pexkmuBHOCMb, BO306HOB/ISEMbIe UCMOYHUKU 3HEpaUU, UCKONaemMoe monJiuBo, S0epHYH 3HepeUro U BO-
0dopo0, @ Makxenooxoosb! K CBA3bIBAHUID yerepodd, makue kak CCUS, BECCS u npsmol 3axsam B030yXa.

Vicnosib3oBaHue ucciedosarust no QUeHKe 3usHeHHo20 Uukaa (LCA) 07159 no0mBep 0eHuscB0e20
nooxoda. LCA cpasHusaem mexHosi02uu Ha 0CHOBE BO30eUCMBUS HA OKPYX(ArOULYHO Cpedy B MeyeHue
BCE20 CPOKA CAYX#ObI: OM mex, KOmopble UMerom HauMeHbWUU yenepooHbil c/1ed, 00 mex, KOmopble
mpebyrom 3Ha4umesibHo20 Y/IaBIUBAHUS U XPAHeHUs yernepood, 4mobbl bbimb Ye/nepooHo-Helmpasib-
HbIMU. [loYmu HaBepHaKas nepexooHbId nepuod Nompebyromcs BCe MexXHOA02UU C HU3KUM U HYJ1eBbIM
BbI6POCOM Y21epoda. Hanpumep, nosiumuku mo2ym nepelimu K 8000p00HOU SKOHOMUKeE C Mol CKOPOCMAbIO,
¢ komopol 3/1eKmposiu3epbl UCNOL3YHOM HU3KOY2/IEPOOHYHO SHep2uro Bempd U COTHUA, a MAKXe amom-
Hyro 3Hepeuro. OHU MAakxe mMo2ym pazoesiums UHBECMUUUU, UCNoJIb3ys B000PO0 U3 NPUPOOHO20 2a3d C
CCUS 0ns1 yckopeHust UHpacmpykmypbi BOOOPOOHOU IKOCUCMEMbI. XPAHEeHUe aKKyMy/ISMOPOB U YJ1y4ueH-
Hoe ynpasjieHue pacnpedesieHHbIMU pecypcamu  Mo2ym Ccmabu/iu3uposams U ONMUMU3UPOBAMb



https://unece.org/sites/default/files/2022-07/LCA_0708_correction.pdf

3/1IeKmpOo3Hepauro 8 cemu. Vickonaemoe monsiuso ¢ CCUS u amomHoU 3HepeemuKu&a4yecmse ynpas/isie-
MbIX UCMOYHUKOB 3HepauuU mMo2ym BbINOJIHAMb GyHKUUO 6a30800 Hazpy3Ku u obecneqyusams 2ubKOCMb
0/151 NPepbIBUCMbIX BO30OHOB/ISIEMbIX UCMOYHUKOB IHEpauU, MAakux Kak Bemep U COJHeYHAas IHepeusl,a
makce obecneyusams Ha0eXHOCMb 3Hep2emuy4Yeckol cuCmeMmai.

Jlns docmuxceHus yenepooHo-HelmpasibHoU 3Hepeemu4eckol cucmems! B pe2uoHe Heobxooumo
bbICMpopazsepHymb Bce 00CMYNHbIe B HACMOSUWee BPeMsi HU3KOY2/1ePOOHbIe U HyJ1eBble MexHoI02uu
0J19 3Hep2oCHAbXeHUs, a MAakx e NOBbICUMb 3¢PeKmuBHOCMb cUCMeMbl. Mo BKItoYaem npeobpasosa-
Hue 3HepeoCcHabyeHus nymem ycmaHosku mexHosio2uti CCUS Ha 3asodax, pabomaroujux Ha UCKONaemom
monJiuge, pacuiupeHue Macuimabos NPoeKmMoB No BO306HOB/ISEMbIM UCMOYHUKAM 3Hepeuu, pa3sepmai-
BaHUe amom-HoU 3Hep2emuKu, 3anyck KpynHOMAacwmabHbix ycmoldyuBbiX BOOOPOOHbIX NPOEKMOB U
BHedpeHue opyaux mexHonoaud. [18]

Kpome moeo, HaUUOHA/IbHbIe Cemu U MexcemeBblecoeduHeHUs] 00/#CHbI bbIMb YCUIeHb! U paCUU-
PeHbl B COOMBEMCMBUU C COYeMaHuUem 3Hep2ocHabxeHuss mpebosaHuli MpPaHCHAUUOHAIbHO20 PABHO-
Becus. [lng docmuxeHus yenepooHol HelmpasibHocmu K 2050200y u peasnuzauuu [losecmku OHS Ha ne-
puod 0o 2030 200a Heobxodum pacuiupeHHbItd Habop mexHoo2ul. Y BCcex 3Hep2emuyeckux mexHosao2ull
ecmb He00CMAmKuU, KOMOopPble MOXCHO CBECMU K MUHUMYMY, eC/IuUCN0/Ib308aMb UX COBMECMHO U CMpa-
meauyecKu.

> [ 3nepreruxa nannerce ocHosHbiM
Aonto koToporo npuxogutea 40%
06WMX BLIBPOCOB NAPHUKOBbLIX rasoB. -
: ”
’/

I ||

cocTaBnAT 54% ot obLero o6bem:

‘ Beex 6e3yr)
¥ HU3KOYNEPOAHBIX TEXHONOT it U

TPOMBILLINEHHOCTD, TPAHCNOPT U ﬁ bl
ﬁ‘ CTPOUTENBCTBO BMECTe B3ATbIe ( *
a0 a & CokpalyeHue BbIGPOCOR OT Cyl|ecTByIouero

8bI6POCOB NAPHUKOBLIX rA308. NPeANOXeHHs 3a cueT:

- - .
» '"q M [] L * JHeproadhexTMBHOCTH
3 A N ’ ‘&’ ? - B dekTHBHBIX Wit € HUSKUM
\ Pl ’ 3

ypoanem ahnﬁpocoa (HELE).
TexHonorui

ynasnueauus (CCUS) yrnepoga

3
&?o ?QOQ,@ \ P
:’:6‘&0 s EE :@ ” rnyﬁoxaa AeKapboHM3aLuAa yepes:
\ i \ e
a

3nex‘rpu¢ukauun
* TONNMBO C HU3KUM COAEPIKAHUEM YINEPOs;

a ny6okas nekapGoHusauua Yepes:
+ OHeproadpekTUBHOCTD
* JneKkT "
2 (@ ] W JHepruu
w'”"
bl | ny6okan AekapboHMsaums Yepes:
mﬂ * 3P PeKTUBHOCTL CUCTEMDI U LINKITMHHOCT
* SnekTpuduKaums

| * Texwonoruueckue uHHoBaLum

PucyHok 4 [leticmsus N0 00CMUXCEeHUr0 Yer1epo0Ho-HelmpaibHoU 3HepeemuYyeckol cucmems|

YenepooHas HelimpasibHOCMb, B KOHEYHOM cyeme, nompebyem 3Ha4umesibHbIX U3MeHeHUU B Mom,
Kak pabomaem 3K0HOMUKA, YMO NOMEHUUAIbHO MOXEem NPUBECMU KO MHO2UM HenpeoBUOeHHbIM NOC/Ie0-
cmauam. Jlroboe bbicmpoe BHedpeHue uameHeHul mpebyem KoopouHayuu passumusi mexHosao2ud, Kom-
MepuuaIu3ayuu u obusecmseHHo2o npusHaHus. [1,16]

«YPOBHU 20MOBHOCMU» — 3MO 00bIYHO UCNO/Ib3YeMbil NOKA3amesib 0719 ONUCAHUS MOo2o, YmMo
Heobxo0uMo pewiums BO BpeMs BHEOPeHUs U3MeHeHUs, 1roboe bbicmpoe BHeopeHue usmMeHeHuld mpe-
byem KoopouHayuu pazBumuUsi mexHo102ul, KOMMepyuau3ayuu u obuecmseHHo20 NPU3HAHUS

YposHu mexHono2udecko 2omosHocmu (CRLS) npedcmassstom cobol memod, N0380/SUUL OUe-
HUMBb pas/iuyHbIe NOKA3amesiu, KOmopbie BUSHOM HA KOMMEPYeCKUe U PbIHOYHbIE YCII08US, BbIXO0AWUE
3@ paMKu JlUuWb YPOBHSI MexHoso2u4deckold 3pesocmu. YposHu coyuasabHol eomosHocmu (SRLS)



npedcmasnaom coboll Memod, NO3BONIAWUL OUEHUMb, B KAKOU cmeneHu HoBbkle udeu U HHosauyuu
HAxo0s1m OMKJIUK Y omOesibHbIX /Ul U 2pynn Jitooed, a makxe 6yoym Jiu OHU UHMe2pupoBaHsl 8 obue-
cmBso u 6yoym U OHU NPUHUMAMb pelleHUs], Kacaroujuecst Ux NpUMeHeHUs 8 BUOe HOPMAMUBHO20 U ¢u-
HAHCoBO20 pexcumd.
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Abstract

The article discusses the meaning, content and features of education and training of primary
school teachers in higher educational institutions based on business innovations. In modern educa-
tional discourse, the issue of introducing business innovations into primary education teacher train-
ing programs is becoming increasingly relevant. In the traditional education system, social, produc-
tion, economic processes and conditions are not studied in depth and are not taught while prepar-
ing future teachers. This problem shows the need to form an effective training system based on
business innovations in accordance with the requirements of modern professionally oriented edu-
cational institutions. During the program-correction experiment, the author emphasizes the need
to introduce “business innovation” into training courses to ensure quality education and training
of specialists adapted to modern society. The article describes the importance of business innova-
tions in forming the professional training of future primary school teachers through the changes
taking place in the field of education in Kazakhstan. One example of the successful implementa-
tion of this idea is the opening of an innovative business club called “Smart Coach” at the Abay
Kazakh National Pedagogical University, Institute of Pedagogy and Psychology. The club was
launched to create an innovative environment in which students develop entrepreneurial skills and
learn new methods in education. Also, current reforms in the field of education being implemented
in the country are aimed at creating conditions for the formation of high morals, leadership quali-
ties, preparation for professional development and innovative activities of future teachers. This
article aims to examine existing research and scholarship to clarify the significance of integrating
business innovation into teacher education and its potential implications for primary education.
Moreover, educational organizations require specialists who have received special economic train-
ing in business organization and who have sufficient motivation to organize business in educational
institutions. Thus, at present, in the educational space of universities, an orientation towards busi-
ness innovations, ways of considering preparation for professional activity, is relevant. In addition
to emphasizing the importance of integrating business innovations into teacher education, it's cru-
cial to highlight the broader impact such initiatives can have on society. By equipping future edu-
cators with entrepreneurial skills and innovative teaching methods, this approach not only en-
hances the quality of education but also foster a culture of creativity and adaptability essential for
navigating the complexities of the modern world.

Keywords: primary school, business innovation, professional activity, professional specialist,
business club, future teacher

Introduction. The concept of education in Kazakhstan opens the way to changing the current sta-
tus of education to a qualitatively different one, different from the previous one. One of the possible
scenarios for the development of education in the period from 2023 to 2029: from traditional educa-
tional programs to preparing students for the future, focusing on updating the value aspect of the con-
tent of education, developing global competencies, emotional intelligence, critical thinking, entrepre-
neurial and financial literacy of students, and differentiation and individualization of learning.[1] Educa-
tional programs will continue to be improved to include modules aimed at developing entrepreneurial
skills and basic soft skills. Particular attention will be paid to developing the creative and entrepreneurial
potential of students. However, there are a number of problems, including the issue of training teaching
staff for professional activities with an emphasis on business innovation. Solving these problems requires
an integrated approach and active integration of innovations into the education system.



Main part. Increasing entrepreneurial literacy, starting at the primary school level, is an
economically rational and relevant, necessary measure. This is because the future of the country's
economy is in the hands of professionals. We need specialist teachers who have received special economic
training in higher educational institutions and who have sufficient motivation to organize a profession.
Professor Isabel Welpe from the Technical University of Munich accurately conveyed the importance of
entrepreneurship for individuals and society with the following thoughts: “Entrepreneurship is a need of
society. This philosophy, based on personal initiative and the understanding that entrepreneurship is not
limited to just finding a job, helps a person find his place, builds respect for him and opens the way to
true innovation, finding the necessary steps to make the world a better place” [2]. According to scientist
Bell Robin, the quality of education in this area can help improve the economic situation of developing
countries [3].

Entrepreneurship education can be defined as the development of behavior, attitudes and abiljties,
and a range of efforts to improve entrepreneurial attitudes, skills and thinking to solve problems such as
creativity, innovation, business startup and idea generation. as the pinnacle of entrepreneurial education

[4].

Business innovation, characterized by the creation and implementation of new ideas, processes
and products, has long been recognized as the driving force behind growth and competitiveness in various
industries. In recent years, scholars have increasingly focused on the relevance of the principles of
business innovation in the educational field. The parallel between the corporate world and education
leads researchers to believe that educators can benefit from adopting innovative approaches to address
the changing needs of students and navigate the complexities of today's classrooms. Teaching
entrepreneurship was first introduced in the Harvard Business School back in 1945 and has since gained
popularity (Mwasalwiba, 2010). It is nowadays widely taught across the globe with special attention in
developed countries such as the United States, the United Kingdom, Germany, and the Netherlands.
Entrepreneurship courses and programs are offered at universities, high schools, secondary schools, and
even at primary schools. This growing interest in entrepreneurship education is due to the fact that the
latter has been found to lead to students and young individuals nurturing a lasting interest for
entrepreneurship (Torimiro and Dionco-Adetayo, 2005).

The term “entrepreneurship education” is commonly used in the United States and
Canada,whereas in the United Kingdom and some parts of Europe, the term “enterprise education” is
preferred (Gibb, 1993). This field is very young, emergent, and in its infancy phase (Low,2001); it is, hence,
natural that it is facing epistemological, theoretical, pedagogical, and practical challenges (Fiet, 2007)

Methods. One important aspect of business innovation relevant to education is the development
of an entrepreneurial mindset among educators. Scholars such as Draycott and Ray (2011) emphasize
the importance of instilling qualities such as creativity, adaptability, and risk-taking in teachers similar
to those valued in entrepreneurial ventures. By cultivating an entrepreneurial mindset, educators are
better equipped to embrace change, experiment with new teaching methods, and create a culture of
innovation in educational institutions. Business innovation refers to innovative methods and strategies
applied in a corporate environment to improve efficiency and competitiveness. The application of these
innovations in education can bring new approaches to classroom management, individualization of
learning and the use of technology in the learning process.

In “The Role of Business Education in Promoting Innovation,” scholars Stephanie Essig and Erica
Francis (Essig & Francis, 2016) discuss how business education can promote innovation in a variety of
fields, including education. The authors emphasize the importance of implementing innovative teaching
methods and collaborating with the business community to ensure effective learning.

Moreover, the principles of design thinking, widely used in business to solve complex problems and
develop products, promise significant results in improving pedagogical practices. Researchers such as
Brown (2008) advocate the application of design thinking methodology in education to enable teachers
to empathize with students, identify their needs, and co-create innovative solutions to educational
problems. By integrating design thinking into teacher preparation programs, educators can develop a
deeper understanding of learner-centered pedagogy and improve their teaching practices accordingly.

Technology integration is another key aspect of business innovation with profound implications for
education. As highlighted by Zhao (2018), the rapid development of digital technologies presents both
opportunities and challenges for educators. Teacher preparation programs that emphasize technology
integration equip educators with the necessary skills to effectively use digital tools, improve teaching
effectiveness, and develop students' digital literacy. By using technology-based learning methods,



teachers can create dynamic learning environments that accommodate diverse learning styles and pre-
pare students for success in the digital age.

Moreover, the collaborative nature of business innovation highlights the importance of networking
and partnerships within the education community. Researchers such as Fullan (2016) advocate a collab-
orative approach to educational innovation in which educators collaborate with peers, industry profes-
sionals, and community stakeholders to exchange ideas, share best practices, and co-create innovative
solutions. By cultivating a culture of collaboration, teacher preparation programs can foster a sense of
collective responsibility among educators and promote a continuous cycle of professional learning and
growth.

Implications for primary education. In the context of primary education, integrating business inno-
vation principles into teacher training holds enormous potential for transforming teaching practice and
improving student learning outcomes. By equipping elementary school teachers with entrepreneurial
thinking, design thinking skills, technological knowledge, and collaboration skills, teacher preparation
programs can empower them to create dynamic learning environments that promote creativity, critical
thinking, and problem-solving skills among young students.

The literature synthesis highlights a compelling rationale for integrating business innovation prin-
ciples into teacher education programs, particularly in primary education. By adopting an entrepreneurial
mindset, using design thinking methodologies, integrating technology, and fostering collaboration, edu-
cators can develop innovative teaching practices that meet the diverse needs of students and prepare
them for success in an ever-changing world. Going forward, further research and concerted efforts are
needed to examine implementation strategies and the effectiveness of incorporating business innovation
into teacher education, with a focus on its impact on primary education pedagogy and student outcomes.

According to these literatures, business innovation in primary schools includes the following
aspects:

1. Entrepreneurial Mindset for Teachers: Fostering an entrepreneurial mindset among elementary
school teachers involves developing creativity, adaptability, and risk-taking. This allows educators to
embrace change, experiment with new teaching techniques, and create innovative classroom
environments.

2. Applying Design Thinking Methodology: Design Thinking provides teachers with tools to
understand student needs, empathy, and co-create solutions to educational problems. This helps create
learner-centered curricula and improve teaching techniques.

3. Integrating technology into learning: The use of modern digital technologies allows teachers to
create interactive learning materials that are personalized for each student and provides new
opportunities for learning and assessment.

4. Collaboration and Partnership: Fostering a collaborative culture among teachers,
administrators, parents, and the community encourages the exchange of ideas, the transfer of best
practices, and the co-creation of innovative solutions.

Application of these principles in practice includes:

- Organizing trainings and master classes for teachers on the development of entrepreneurial
thinking, including methods for encouraging creativity, adaptability and readiness for change.

- Introduction of design thinking methodology into the pedagogical process, through the
organization of special courses, workshops and projects that allow teachers to practice empathy,
problem definition, and co-creation of solutions.

- Integration of modern technologies into the educational process: Introduction of interactive
whiteboards, use of educational applications and online platforms for learning and assessment of
progress.

- Creation of educational communities and cooperation networks: Organization of business clubs,
regular meetings, forums and seminars where primary education teachers can exchange experiences,
share best practices and work together to solve educational problems.

The implementation of these methods in practice will create a stimulating, innovative environment
in primary schools, conducive to effective learning and development of students.

Research results. Based on these conclusions and the results of our experiment, we opened a busi-
ness innovation club “Smart Coach” for students of the educational program “Primary Education with
Business Innovation” of Abai KazNPU. The goal of the club is to provide students with the development
of business innovative knowledge and skills in the field of professional activity. Club objectives:

> developing in students the ability to think entrepreneurially and see opportunities for realizing
their potential;



> developing skills in inventing business ideas and creating a business plan and developing them
to the level of entrepreneurial activity;

> development of business modeling skills among future specialists, increasing enthusiasm for pri-
vate entrepreneurship, training in personal professional growth, development of soft skills, training in
self-research.

> formation of research skills and use of modern information technologies.

> development of entrepreneurial skills through participation in master classes of business train-
ers of the National Chamber of Entrepreneurs of the Republic of Kazakhstan “Atameken”, etc.;

Students' participation in practical classes focused on business innovation allows them to inde-
pendently determine the criteria for a successful business and gain knowledge that will help them create
individual business strategies in modern conditions. In addition, meeting with entrepreneurs and busi-
nessmen enriches students' business communication experience and contributes to the development of
their organizational and communication skills. Such connections help students expand their network of
business contacts and receive practical advice from experienced specialists. Currently, this approach is
mainly offered by private universities, which use innovative technologies such as simulation games and
VR reality to create students’ first business projects [5,6]. Students can choose a company or business
project for which they currently work, or submit their own project and develop it under the guidance of
a program mentor. If there is no project, the mentor will suggest it. It is very important to have personal
guidance from a mentor throughout the learning process[7]. Reviews of the content of entrepreneurship
courses have shown that effective teaching methods include case studies, individual presentations, group
projects, formal lectures, seminars, guest speakers, online learning and group discussions (Fayolle et al.,
2008; Lonappan et al., 2011 ; Solomon, 2008) [8]. All this helps students develop a more complete and
practically oriented understanding of business and develop the skills necessary for successful entrepre-
neurial activity. That is why the formation of qualified specialists is a pressing issue. This is only possible
with the formation of an entrepreneurial mindset. It includes the following personal qualities: motiva-
tion; active life position, responsibility; creativity; a bunch of; stress tolerance (Sousa & Almeida, 2014)
[9]. An innovative club for future primary school teachers can have a positive impact on the professional
growth of students. Here are a few reasons why the business innovation club is important for future
teachers:

- Development of Entrepreneurial Skills: The Business Innovation Club allows students to become
familiar with the concepts and principles of entrepreneurship. They can study various aspects of business
such as planning, marketing, finance and resource management. Developing these skills will help future
teachers be flexible and innovative in their practice and will help them develop their own educational
projects or programs.

- Exchange of experience and knowledge: Within the club, future teachers have the opportunity to
exchange experience, knowledge and ideas with colleagues and experts in the field of business innova-
tion. This allows them to expand their knowledge, learn about best practices and technologies, and re-
ceive feedback and constructive advice on their projects and ideas.

- Networking and Partnerships: The Business Innovation Club provides aspiring educators with the
opportunity to develop valuable professional connections and partnerships. They will be able to meet
people from the business sector, representatives of startups, innovative companies and other educational
institutions. These connections can open up new opportunities for collaboration, resource sharing, and
Joint project development.

- Development of innovative thinking: The Business Innovation Club promotes the development of
innovative thinking of future teachers. They learn to think creatively, find new ways and solutions, and
adapt to a rapidly changing educational environment. This helps them better prepare students for the
challenges of the modern world and provide quality education that meets the demands of today.

- Integration of modern technologies and methods: within the circle, future teachers can get ac-
quainted with modern technologies and methods that help to effectively use innovations in their prac-
tice.

The innovative business club Smart Coach prepares future primary school teachers to improve the
quality of education, develop creative thinking and readiness for modern challenges in the field of edu-
cation. It is important to create and implement educational programs that serve as training for future
entrepreneurs. Such programs should include not only a theoretical basis, but also practical assignments,
projects, cases, work with real business situations and the opportunity to collaborate with enterprises
and the business sector. They also promote the development of communication, decision-making, re-
source management, adaptability and creative thinking skills.



As part of the development of entrepreneurial thinking and practical skills of students of specialty
6801302 “Primary education with business innovation,” a master class on the topic “Entrepreneurship
and Marketing” was organized. A joint event with the innovative business club "Smart Coach" took place
on November 20, 2023. The master class brought together leading experts in the field of entrepreneur-
ship and marketing. Students received valuable practical advice and delicacies from the experience of
professionals, including information about government grants and the importance of marketing in en-
trepreneurship.

Discussion. During the event, modern methods of developing competitive specialists, strategies for
attracting clients, product placement and creating unique offers on the market were actively discussed.
Students showed deep interest in topics related to innovative business, which confirms their potential
readiness for entrepreneurial activity. Particular attention is paid to the students’ presentation of their
own startup projects. Each project - "Paraqtime”, "Ai-Qadam" and "Zholdas" - represents innovative ideas
in the field of education and child development. This indicates not only the academic achievements of
the students, but also their readiness for entrepreneurial activity. The master class “Entrepreneurship
and Marketing” had a positive impact on the students, inspiring them to further develop their ideas and
professional skills in the field of entrepreneurship and marketing. Experts assessed the students’ training
at a high level, expressing confidence in the successful use of their startup projects in the future. The
master class confirmed the importance of an innovative approach in education and entrepreneurship, as
well as the relevance of the topic for modern educational programs.

Conclusion. To summarize, it can be argued that the integration of business innovation in education
is not only the next step in the development of the educational system, but also a strategic investment
in the future of society. It is a collaboration between education and business to create a sustainable and
innovative environment that promotes the prosperity of both students and society as a whole.
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Abstract

The article shows that the graphical representation of functional dependencies is an
invaluable tool for the development of students' thinking, a more detailed understanding of
physical phenomena and laws. Classification of graphic problems and the order of working with
graphics are given. Graphing is finding an approximate solution to a problem by constructing a
graph. The graphical calculation is simple, the solution process and the result are clear, but the
accuracy is not very good. Reading and understanding graphs is very important and graphs are the
international language of engineering.
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Physics problems refer to a specific problem that can be solved with the help of logical thinking,
mathematical calculations and experiments based on the laws of physics. In many methodical
literature, the subject was considered as a system of tasks aimed at the study of physical phenomena,
the formation of concepts, the development of logical thinking of students and the practical
application of their knowledge.

During physics teaching in high school, problem solving plays an important role in learning the
subject in depth and increasing students' interest in the subject. The main purpose of the case is for
students to understand in depth the compliance with the laws of physics and to analyze the physics
events they have learned. They must be able to apply this to practical problems.

Solving problems in the learning process (creating problem situations, forming practical skills and
habits, transferring new knowledge, repeating and generalizing, knowledge control, developing students’
creative abilities), extracurricular work (association, evenings, debate and physics SSC) and
Extracurricular Studies ( Olympiad) It is aimed to develop the mental activities of students by performing
them in their own activities.

According to the basic axioms of the methodology, children acquire knowledge better when they
apply it in practice. Problem solving is a practical activity. The subject therefore acts as a criterion for
mastering knowledge. From problem solving skills, we can understand how the student understands the
essence of the problem and what laws of physics she can see while solving those problems. Experience
shows that the student understands the physical meaning of various concepts only when she mentally
studies examples.

Many vears of experience shows that it is extremely important to instill and develop problem-
solving skills in students from the moment the physics course is first taught (Grade VI). The fact that our
teachers with pedagogical experience attach special importance to problem solving in their daily
activities proves this once again. For this reason, both our scientists working in the field of physics
teaching methodology and our experienced teachers always recommend that the teaching of the subject
should be concluded with problem solving and that this should be taken into account when assigning
homework.

Prepare a plan for problem solving:

« transferring the problem situation to an appropriate physical theory, determining whether it is
possible to replace the data in the problem text with the model specified by the given theory;

« To determine the regularities (rules, principles) of the objects and events in the subject and to
write their mathematical expressions;

* Check whether the received system equations are sufficient to find the unknowns in the problem,
add new equations if necessary.

In the solution phase, the mathematical expression of the quantity sought is determined with the
help of formulas and the solution plan is created.



Implementation of the plan:

* Finding the unknown, solving the system of equations in general:

* bringing physical quantities into the BS unit system;

* To calculate the unknowns by writing down the values of the quantities in the general equation
obtained.

Checking the result - the accuracy and correctness of the answer obtained as a result of solving
the problem is checked.

During the solution research phase, the answer and its physical meaning are analyzed. Although
this stage is often treated superficially by teachers, it has great didactic possibilities. Students are more
mentally active at this stage. They discuss not one but multiple solutions to the problem.

One of the methods and tools used in solving physics problems is the graphical method. Graphical
way - traditionally different images, diagrams, etc. It is applied to the solution of problems given by. The
application of problem solving and graphical methods in students'independent studies in physics lessons
plays an indispensable role in establishing a connection between physics and mathematics subjects.
Graphical representation of functional dependencies is aimed at the development of students' thinking.
During the formation of physical regularities, dependencies between quantities are expressed in the form
of analytical tables or graphs.

Graphing tasks and problems are basically divided into 4 groups: graph reading, graphing tasks,
problem solving by graphical method and graphical representation of measurement results. Each is used
for a specific purpose. It is not possible to say exactly which part of the physics course and which subjects
will be used in teaching these or other task and problem groups. Graphical problems can be used in all
grades. However, the graphical method does not reduce the role of the algebraic problem-solving method
in teaching physics.

To simplify problem solving, to visualize physical events related to problem solving, to increase
students’ ability to use it by choosing the appropriate scale and working with a ruler, to give students the
habit of correct measurement and the ability to approximately determine the degree of error of the result
obtained. A better understanding of functional dependence and, as a result, the development of
functional thinking in students is the use of the graphic method. is one of its advantages.

Our observations show that the problems that students have difficulty in solving problems in
physics teaching are graphic problems. The lack of a theory for the solution and application of graphic
problems creates some problems in the use of such problems in schools. In order to find and solve existing
problems, it is important to show the solution stages of graphic problems, determine the solution
method, show the ways of using them in the education process, and reveal their meanings based on
concrete examples.

Graph comes from the Greek word “graphikos” meaning drawn. Plots are of various types
depending on the type of plane coordinate system. In most cases, charts are created in the rectangular
Cartesian coordinate system. Graphing is finding an approximate solution to a problem by constructing
agraph. The graphical calculation is simple, the solution process and the result are clear, but the accuracy
is not very good.

Teaching physics in schools should be done by establishing connections between physical events.
For this, students need to master and understand the dependency between quantities. These
dependencies are necessarily taken into account when formulating physical laws. These dependencies
can be expressed in the form of an analytical table or graph.

The graphical representation of functional dependencies is an invaluable tool for the development
of students' thinking and a more detailed understanding of physical phenomena and laws. Graphs
graphically visualize the progression of physical laws. Representing functional dependencies between
quantities graphically requires students to have a high level of mathematical literacy.

If every possible value of the variable x corresponds to only one value of the variable y, such a
relationship between x and y is called a functional relationship or function. X is the value of the argument
and y is the value of the function. In physics, physical quantities play the role of arguments and functions.
In order to create a graph of the dependence between two physical quantities, it is necessary to know
the graphs of some functions known from high school mathematics courses.

Appropriate and correct use of graphics has an important place in the polytechnic education of
students, in their work in production and in their vocational training.

Graphical representation of physical phenomena and laws on which the operating principles of
various technological processes, machines and devices (devices) are based is quite common. In modern
times there are very few books on the management of mechanical engineering, metal technology,



automobiles and electro-radio engineering in which scientific principles in this and other parts of the
technique are not graphically related. Technical reference dictionaries often provide charts and graphs.
Such tables and graphs are reflected in the passports of many devices. It is clear from here that reading
and understanding the graphs is very important. It is the international language of graphics technology.

It is also necessary to show the psychological aspect of the issue under consideration. Widespread
use of the graphic method not only develops children's memory and thinking, but also improves their
visual and motor activity, the ability to perform drawings quickly, reqularly and quickly.

Graphical tasks that replace various calculations require little logical thinking when looking at
calculations. Considering this point of view, the graphic method should be widely applied in classes
consisting of students who have various logical difficulties in active activity forms. At this stage, the
gradual assimilation of the principles of the graphic method becomes a skill, and the student uses it in
her practical activity. When teaching students the basics of physics, it is impossible to master without
solving various tasks graphically. The role of graphs in analyzing the results of a series of laboratory
studies is unique.

Graph problems have been classified in various ways by Methodists. Classification according to the
table below has been deemed appropriate.

Depending on the
situation of the matter Request example and problem solving
compiled according
tostructure
Creating a graph of the dependence of the traction force on the speed
of the vehicle, based on the data in the table
Table information || v, 1,6 2,2 3,7 4,4 53
m/sec
F,kN 47,0 32,5 21 13,7 12,5
Functional Plotting v, (t) in equation of motionx =5 + t — t2 assuming x,=0
dependency
Measurement Mathematically graphing the quadratic periodic change of length of
and observation a dancer by varying its length
Event or process The figure shows the x(t) dependence «
diagram Definition of the moving object. 1st chart,
How are parts 2 and 3?Is it characterized? 2
1 3
t.sec
In the given chart X, M &
functional analytical According to the data in the chart
expression of writing the equation of motion.
dependence 30
15
0 5 10 15 20 tsec
Based on chart From the object's speed graph v.m/sec
Unknown amount find v, m/sec Finding the
momentum of motion
Vt.SEC




With the help of a ready-made graph, students can determine the values of physical quantities
without making mathematical calculations. However, calculating with a formula can be difficult for
them.

Modern science and technology use graphics very widely, so every student, no matter where she
studies in the future or where she works after graduation, will definitely have to work with graphics.

It is possible to choose graphs suitable for different age groups in physics classes. "Graph” is
generally understood as a line that visually describes the dependence of one quantity on another
quantity. It is necessary to teach students not only the ability to create graphs freely, but also the ability
to solve questions about the quantities sought on a ready-made graph, the "correct language”."Line
language" is precise, concise and concise. You just need to learn and use it.

In the process of teaching physics, the graphic method can be used not only in lessons but also
when students do their physics homework.

How to work with charts:

a) Correctly determine the axes according to information content (quantities, units of
measurement)

b) Select a single part (these parts may be different on the axes) or set the price of one part on the
given axes

¢) Determination of the nature of dependencies (fixed or variable).
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Tourism industry is rapidly developing around the world. People travel to different destina-
tions and sights. Cultural and educational tourism is one of the main type of tourism. It helps people
to develop their knowledge about different cultures and historical events. This paper discusses the
main problems in the development of cultural and educational tourism and ways to solve them.
The main results obtained during the study demonstrate the relevance of the chosen research di-
rection, as well as the need for the development of this industry in the subjects of the Republic of
Kazakhstan.
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Cultural and educational tourism is one of the most popular types of recreation and leisure. Cul-
tural-educational tourism is a niche sector within the broader tourism industry that focuses on providing
visitors with opportunities to explore the cultural heritage and educational resources of a destination.
People travel different countries and destinations to explore their sights and cultural heritage. Cultural
and educational tourism opens opportunity to develop people’s horizon and cultural knowledge.

This article is aimed to analyze cultural and educational tourism and identify main problems in the
field of cultural and educational tourism.

The aim of the article defines following objectives:

- to identify the concept of Cultural and Educational tourism by analyzing definitions;

- to analyze Cultutal and Educational tourism in Kazakhstan;

- to define main problems in Cultural and Educational tourism.

Definitions and Conceptual Frameworks:

Several scholars have attempted to define cultural-educational tourism and provide conceptual
frameworks to understand its dynamics. For instance, Richards (2011) defines cultural tourism as "the
movement of people to cultural attractions away from their normal place of residence, with the intention
to gather new information and experiences to satisfy their cultural needs." This definition emphasizes
the role of cultural experiences and learning in tourism activities.

Similarly, McKercher and du Cros (2002) propose a framework for understanding cultural tourism
that includes various dimensions such as tangible heritage (e.g., historical sites, monuments), intangible
heritage (e.g., performing arts, festivals), and creative arts (e.g., visual arts, crafts). They argue that cul-
tural-educational tourism involves interactions with these diverse cultural elements to facilitate learning
and appreciation.

Motivations and Experiences of Cultural-Educational Tourists:

Research suggests that cultural-educational tourists are motivated by a desire for learning, per-
sonal enrichment, and cultural immersion (Pearce, 2005). They seek authentic experiences that enable
them to interact with local communities, traditions, and customs. Weaver and Lawton (2007) highlight
the role of interpretation and storytelling in enhancing the educational value of cultural tourism experi-
ences. Effective interpretation techniques can help visitors contextualize historical and cultural infor-
mation, making it more meaningful and memorable.

Cultural-educational tourism in Kazakhstan is an emerging field that holds significant potential for
promoting the country's rich cultural heritage, diverse traditions, and historical landmarks.

Cultural Heritage and Tourism Development in Kazakhstan:

Kazakhstan boasts a diverse cultural heritage shaped by its nomadic past, Silk Road history, and
multi-ethnic population. Scholars such as Sharipova (2016) emphasize the importance of cultural



heritage preservation and promotion in Kazakhstan's tourism development strategies. Efforts to safe-
guard historical sites, traditional crafts, and intangible cultural practices contribute to the attractiveness
of Kazakhstan as a cultural-educational tourism destination.

Cultural and educational destinations in Kazakhstan:

Petroglyphs of Tanbaly: The Tanbaly Petroglyphs, designated as a UNESCO World Heritage Site,
showcase a plethora of ancient rock carvings spanning from the Bronze Age to the Iron Age. Additionally,
archaeological digs at Koskuduk and Baskukkuk in Mangyshlak have unearthed artifacts from the same
historical era. Further insight into the region's evolution is provided by the necropolises of Koshkar-Ata
and Kalipan.

Silk Way and Otyrar ruins: In ages past, the northern branch of the Great Silk Road was adorned
with numerous oasis cities, each a testament to the thriving trade routes of yore. Among these relics, the
ancient medieval caravanserai atop Mount Sherkala in western Kazakhstan stands as a renowned sym-
bol. Despite the Silk Road's eventual demise, local reverence for this site persists, underscoring its endur-
ing significance. Beyond facilitating the exchange of goods, these routes played a pivotal role in dissem-
inating technologies, ideologies, and religions, including Buddhism, Nestorian Christianity, Manichaeism,
Zoroastrianism, and early Islam. Along the way, numerous towns and supporting infrastructures were
established. Evidence of the caravans' journeys lies in the remnants of Otyrar, located in southern Ka-
zakhstan. Adjacent to this historic site, Sairam has flourished as a vibrant hub for over three millennia.

Mausoleums: Mausoleums as Khoja Ahmed Yassawi, Aisha Bibi, Arystan Bab and others are also
main representatives of cultural and educational tourism in Kazakhstan. Especially, the 14th-century
mausoleum of Khoja Ahmed Yasawi, situated in nearby Turkestan, holds immense religious significance
and reverence. For believers, making seven pilgrimages to this sacred site is considered equivalent to a
Journey to Mecca. It offers a tangible connection to the rich history of Sufism in Kazakhstan. In addition,
The Mausoleums of Karakhan and Dautbek stand as some of the oldest religious structures in Kazakh-
stan. According to folklore, Dautbek, the commander-in-chief of the Karakhanid army, was the son-in-
law of Shah-Mahmud Buhr Karakhan, hence their tombs are situated in close proximity to one another.

Museums: Fascinating relics are housed in Kazakhstan's museums: such as the ancient Golden Man
displayed at the National Museum in Almaty, intricately crafted string dombras showcased at the Kazakh
Museum of Folk Musical Instruments, and the pottery workshop found at the Ethnographic Museum of
Kyluet in Shymkent.

World Heritage Year In-
Site Location scribed Description

Home to thousands of ancient rock carvings dating from the

Petroglyphs  of Mangystau Bronze Age to the Iron Age, providing insight into prehistoric
Tanbaly Region 2004  cultures and artistic expressions.

Mausoleum  of A holy and revered site, the mausoleum is dedicated to the
Khoja  Ahmed influential Sufi mystic Khoja Ahmed Yasawi and is consid-
Yasawi Turkestan 2003  ered an architectural masterpiece of the Timurid era.
Saryarka - Encompassing the vast steppe ecosystem and numerous
Steppe and Lakes Akmola and lakes, this site serves as a critical habitat for migratory birds
of Northern Ka- Karagandy and showcases the unique natural landscapes of Kazakh-
zakhstan Regions 2008  stan.

The Silk Road emerged around the 2nd century BCE and en-
dured until the 16th century, forming a vast network of

Silk Roads: the From Central trade routes that linked diverse societies across Asia, the
Routes Network Asia to Subcontinent, Central Asia, Western Asia, and the Near
of Chang'an- Zhetysu  re- East. This UNESCO World Heritage site encompasses the
Tianshan  Corri- gion in Cen- corridors stretching from Chang‘an/Luoyang, the capitals of

dor* tral Asia 2014  China during the Han and Tang dynasties, to the Zhetysu




World Heritage Year In-
Site Location scribed Description

region of Central Asia, encompassing parts of China, Ka-
zakhstan, and Kyrgyzstan. Kazakhstan boasts eight listed
sites within this heritage corridor.

Table 1- the UNESCO World Heritage Sites recognized in Kazakhstan along with their locations,
vears of inscription, and brief descriptions.

Motivations and Experiences of Cultural-Educational Tourists in Kazakhstan:

Research on tourist motivations and experiences in Kazakhstan's cultural-educational tourism sec-
tor is limited but growing. Studies by local scholars like Alipova (2019) suggest that tourists are drawn
to Kazakhstan for its unique cultural landscapes, UNESCO World Heritage Sites such as the Mausoleum
of Khoja Ahmed Yasawi, and opportunities for cultural immersion with Kazakh nomadic traditions.

Furthermore, the revival of cultural festivals, folklore performances, and handicraft demonstra-
tions enhances the authenticity of cultural experiences for tourists (Khakimzhanova & Nurgalieva, 2018).
Interactions with local communities, homestay experiences, and participation in cultural workshops con-
tribute to meaningful and educational encounters for visitors interested in exploring Kazakhstan's cul-
tural diversity.

Problems in Cultural and Educational tourism in Kazakhstan:

Tourism is developing in Kazakhstan. Every year Kazakhstan is open to tourists from different coun-
tries and cultures. Cultural and educational tourism is one of the main aspects of tourism in Kazakhstan
as people travel there to explore variety of historical and cultural sites. However, there are several prob-
lems in cultural and educational tourism:

1. In many destinations of cultural and educational tourism, there is no so-called "anchor" to hold
a tourist for more than one day. If the average duration of a tourist's stay at the resort is about 10 days,
then even in the most famous cities with world-class cultural monuments, like Turkestan or Venice, it is
rarely more than two days, and if we talk about small towns or historical villages, tourists rarely stay
there for more than a few hours. Tourists choose places of interest in advance, which they must definitely
visit. Thus, after visiting any attraction or destination, they rarely return again, because this object has
already been included in their "collection" of tourist impressions.

2. Tourist resources (architectural objects, engineering structures, natural objects, etc.) may have
"natural” and "artificial” attractiveness. "Artificial attractive objects" can also be created. Therefore, it is
more important to promote a variety of tourist products that reflect the potential tourist opportunities
of a city or region. Therefore, more "poor" destinations for cultural and historical resources follow the
path of cultural emulation, creating specially monuments of tourist interest, provoking the appearance
of a "new model”, for example, "Karlag camp" in Karaganda (Kazakhstan), etc.

3. In addition, the value scale of cultural and historical resources is extremely mobile, depending
on the prevailing ideology of the era, therefore, tourist resources can not always maintain a high level of
attractiveness in the system of modern tourism, a good example of "museums of local lore" and their fate
in tourism

4. The tourist infrastructure in many especially small towns is not sufficiently developed. We are
talking not only about tourist accommodation facilities, but also about catering establishments,
transport accessibility of some facilities, and the almost complete absence of roadside service.

5. The problem of seasonality in cultural and educational tourism. This problem is acute not only
for the type of tourism in question, but also for tourism in general.Seasonality is understood as a steadily
recurring cyclical nature of tourist activity characteristic of a given place, associated with changes in
recreational conditions.

Seasonality in tourism has the following signs:

e The main tourist season is called the period of the most dense flow of tourists to the destination;

e According to the intensity of the tourist flow, the following seasons or periods are distinguished:

"peak " is the most favourable period for tourist trips, it is characterised by the maximum density
of the tourist flow with the most comfortable conditions for them. For example, for cultural and educa-
tional tourism, this is the summer or spring season;



"high" - there is a fairly high demand for tourist services, however, the flow of tourists is no longer
so intense, activity is on the decline;

"low" - is the season of decline in activity in the tourist market, this period is characterised by a
decrease in prices for tourist services;

"dead" - is the period when the demand for tourist services becomes as low as possible, for example,
for cultural and educational tourism - this is the season of late autumn or winter.

e Countries, regions, cities and individual destinations that are more developed in terms of tour-
ism have a longer tourist season, the unevenness of the tourist flow is not so obvious;

e Factors influencing seasonality in tourism:

- natural and climatic;

- economic;

- social;

- demographic;

- psychological;

- political situation, international environment, etc.

6. Not enough attention is paid to territorial branding as an object of cultural and educational
tourism.

Territorial branding itself is an important factor in promoting the territory, it is based on political,
economic, socio-cultural potential and natural and recreational resources, as well as on brands of goods
and services localized in a certain geographical area. A tourist brand is a regional brand that defines the
image of a given region, it is associative information that is stored in the memory of consumers of the
brand, that is, everyone who has ever encountered it. Often the administration of the region or the local
The Tourism Committee is limited to creating a bright emblem. And, after all, competition for tourists
includes creating and maintaining an image. The image of any tourist place is very strongly influenced by
its visual image created by cinema and television, music, or celebrities.

Thus, a developed logo is not enough, branding is a much broader concept

The branding of the region is aimed at:

e attraction of external and development of internal markets,

e purposeful formation of consumer perception of the uniqueness of the territory,

e increasing the recognition of the territory, the beneficial presence of its image in the media.

The functions of the tourist brand of the territory are that it should reflect the important ad-
vantages of the territory. The brand should combine the population, cultural traditions, economic and
political activities, communication with the internal and external environment, should combine the de-
velopment strategies of the territory and the values that it is ready to offer to people.

The process of branding territories is a complex multifunctional set of actions that must take into
account many factors on which the success of the entire branding campaign depends.

This creates major difficulties and problems in the industry, such as:

e replacing a comprehensive brand project with a logo development or PR program;

e lack of involvement of residents in the branding process;

e absence or shortage of qualified performers of the branding project;

e lack of implementation of the developed recommendations.

7. The last issue is the lack of clear regulations for the work of travel agencies. After the cancella-
tion of licensing of tourist activities, travel agents do not have documents confirming their professional
status, which leads to a decrease in the degree of trust on the part of consumers, as well as on the part
of tour operators. The main problem of travel agencies is poor-quality provision of information to tourists,
since often their main goal is to earn money, and not to satisfy the needs of the client as much as possible.

It is possible to minimize the negative impact of the above factors on the basis of an integrated
approach that provides for a combination of long-term measures aimed at the development of tourist
infrastructure, and medium and short-term measures aimed at the formation and promotion of a variety
of tourist products reflecting the potential tourist opportunities of a city or region.

In conclusion, cultural and educational tourism is one of the main types of tourism which is being
developed around the world. People travel to explore historical and cultural sites and broaden their hori-
zon and develop their knowledge. Tourism in Kazakhstan is growing faster than in past, and people travel
to Kazakhstan to explore its historical sites and UNESCO’s World Heritage sites. However, there some
problems in cultural educational tourism as lack of accommodation, seasonality, problems with branding
and travel agencies.
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Abstract

This article considers the use of gaming technologies in foreign language lessons, creating
and using game situations in educational process, that contribute to increasing the motivation of
students.

Keywords: gaming technology, communication activities, linguistics, motivation, online re-
sources, offline games.

Learning a foreign language in modern society is becoming more and more in demand. Gaming
technology is one of the most effective and successful among modern educational technologies. This
concept refers to the quality of activity, which is characterized by a high level of motivation, the need to
acquire knowledge and skills, the effectiveness and interest of students.

L. S. Vygotsky, A. N. Leontiev, D. B. Elkonin and others were engaged in the development of the
theory of the game, its methodological foundations, its significance for the development of the student
in Russian pedagogy.

By the nature of the game techniques are most often used: plot, role-playing, business, imitation.
According to the subject orientation, games in all school disciplines are distinguished. Game technologies
stimulate interest in learning language material.

To organize communication within the framework of the game, it is necessary to form these skills
in the conditions of the educational process.

Today, a modern foreign language lesson is a complex didactic work with the use of computers,
Internet technologies, modern technological means.

The educational motivation of schoolchildren is very important in the formation of a personality,
because without it, effective educational activity and the development of the student’s abilities for self -
improvement, self -development, self -education are impossible. The complexity of the study of motiva-
tion is due to the fact that the student is encouraged to study a complex of motives that not only enrich
each other, but also oppose each other. Motivation is formed, changed and rebuilt in the process of ac-
tivity. The success of educational activity is determined by motivation, which has a great impact on the
effectiveness off the educational process.

It is possible to motivate children at an early stage of language learning through positive emotions.
Positive emotional experiences arise when it is possible to evoke love for the language being studied. But
sometimes in certain categories of students endowed with strong-willed qualities, negative emotions
caused by dissatisfaction with the task, can stimulate activity in the right direction.

The effectiveness of mastering foreign language is directly dependent on the activity of students,
involving them in all types of speech activity, so that they listen to foreign language speech as much as
possible, speak, read and write in a foreign language. The teacher needs a constant creative approach to
solve educational tasks so that the educational activity itself, organized by him, is interesting for students
and not only caused high motivation that ensures their activity in the classroom, but also retains its in-
fluencing force during extracurricular time.

Zoltan Derney, a Hungarian-born British researcher, professor of phycholinguistics at the University
of Nottingham, who is also known for his research on the motivation of learning a second language,
wrote in his book “Motivational strategies in the language classroom”, that certain conditions must be
created before starting any attempts to cause motivation. In his opinion, the following three motivational
conditions should be present:

1. proper behavior of the teacher and his good relations with students,



2. apleasant and friendly atmosphere in the classroom,

3. aclose-knit group of students with established group norms.

Of course, these three conditions are interrelated, because you cannot have a pleasant atmosphere
in the classroom if there is tension between you and the students. Zoltan Derney also gives several pos-
sible options for the development of students’ motivation.

In the first strategy, the professor suggests demonstrating and telling about your passion for a
foreign language and how it affects you personally; try to share with your students that you value learn-
ing a second language and that it is a meaningful experience that brings pleasure and enriches your life.
In the second strategy, he says that it is necessary to take the education of children very seriously. Show
students that you care about their success. Believe that your students can achieve more. In this strategy,
the quality of the relationship between the teacher and the students is very important. Teachers who
support their students, who respond to their problems and who manage to establish relationships of
mutual trust and respect are more likely to inspire students in the learning process.

The professor gives several tips that will help establish contact between the teacher and students:

-greet children and remember their names;

-smile at them:

-pay attention to interesting features of their external

type (for example, a new haircut);

-learn something special about each student and sometimes mention it;

-take an interest in their life outside of school;

-find out birthdays,

-send notes/homework to absentees students.

Professor Dernei says that our relationships with students depend on our good relationships with
their parents. For most children, parents' opinions matter, and therefore parents can be allies in any
motivational strategies [1]. Dr. Gavin Reid, an educational psychologist from Canada, in his book “Moti-
vating learners in the classroom: ideas and strategies,” presents possible strategies for developing moti-
vation: 1. Try to use different approaches to learning. Some children are good at learning visually, but for
others it may be difficult. You can provide assignments to students, giving them the opportunity to use
their own approach to learning in the classroom. 2. Creativity needs to be encouraged Gavin Reid says
that many creative people only begin to think seriously about their education after leaving school. This is
because the exam system often does not encourage creativity. The modern education system provides
little opportunity to be distracted by creativity, but in turn, for many students, a creative approach is the
main one motivating factorin learning. 3. Ensure gradual achievement of success. Success is an important
factor in motivation and successful learning. The teacher needs to motivate students so that they find
the path to success. 4. Be prepared to tell students about their own personal progress. Progress is a per-
sonal matter for each student, because the result of one person's progress cannot be the result for some-
one else. It is important that the criteria for progress are individualized. 5. Learners must believe in their
abilities. Self-confidence is crucial to achieving any degree of success and motivation, but often the edu-
cation system is focused only on assessment. This factor can completely destroy any element of self-
confidence, so it is important to recognize any achievements, no matter how small they may seem to
others. They can be significant for an individual student. Often those who seem to have achieved a lot
have surprisingly low levels of self-confidence. This may be because they are not receiving the positive
comments that they really need. The key here is not to take it as a job title, but to provide ongoing feed-
back so that trainees can develop and maintain self-confidence. 6. It is necessary to correctly select tasks
according to the age and interests of students. Students can quickly lose motivation if the task is inter-
esting to them, but beyond their ability, and vice versa 7. The author advises using different learning
styles in the classroom. Each lesson should contain elements of auditory, visual, tactile and kinesthetic
interaction. 8. Some children need some pressure to be motivated, for example you can set deadlines and
create an element of competition. 9. Gavin Reid talks about using group work in foreign language classes.
Working in groups can be a great motivational tool, but at the same time it is important to ensure that
the group work provides a positive experience for everyone involved. 10. The teacher helps to develop
responsibility and independence of students. This is important because it gives learners some control over
their learning. It is control that stimulates responsibility and allows students to move from external to
internal motivation. 11. It is necessary to encourage student choice. This is part of a plan to give students
independence in their learning. [2].

Authors of the book “Best practice in motivation and management in the classroom”

Thus, to summarize, we can say that the effectiveness



mastering any type of activity depends on the child’s motivation for this type of activity. Activities
are more effective and produce better results if the student has strong, vibrant and deep motives. The
game method can be called a valuable method of stimulating interest in learning, which is based on the
creation of game situations in the educational process.
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Abstract

All languages of mankind are a means of communication between people; their structure
and functioning are determined by the features of the structure and functioning of the human
brain, organs of speech and hearing, which are the same for all people. The emergence and
development of languages also depends on the basic patterns of socio-economic and cultural-
historical development common to all peoples. This causes the presence in the systems of different
languages of universal features, that is, those that are found in every human language (for
example, the presence of vowels and consonants, division into syllables, communication through
sentence-statements, etc.). Therefore, linguistics is divided into general and particular.
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General linguistics deals with the properties inherent in any language and builds a theory
applicable to different languages. It seeks to determine the essence and nature of the language, to find
out the origin of languages and the general laws of their development and functioning, to give a
classification of languages, and also develops methods for their study.

Private linguistics comprehensively studies any one language or group of languages that are close
in origin and / or geographical location. For example, Russian studies studies the Russian language,
romance studies - related Romance languages (French, Italian, Spanish, Romanian, Moldavian, etc.),
German studies - Germanic languages (German, English, Swedish, Danish, etc.).

Private linguistics can be synchronic and diachronic.

Synchronic linguistics (from the Greek "syn" - "together" and "chronos” - "time") is a description of
a language at a certain moment of its existence, referring to any era. For example, one can study the
Russian language of the beginning of the 2 1st century without any connection with its history, and this
will be a synchronic description. A description of the Old Russian language of the 12th century can also
be synchronic if it is carried out without any comparison with the language of an earlier or later era, for
example, the 11th, 13th, or 21st centuries.

Diachronic linguistics (from the Greek "dia" - "through", "through" and "chronos” - "time") considers
the facts of the language in a historical aspect, in chronological order, that is, it studies the language in
development. Diachronic, for example, will be the study of the formation and development of the system
of cases in the Russian language.

General and private linguistics are closely related. Theoretical knowledge is born in the process of
practical study of specific languages. The results of these studies serve as a basis for identifying and
understanding the most important general theoretical problems. In turn, the obtained theoretical
conclusions have an impact on the improvement of the principles and methods of studying specific
languages. In order to better understand the history, structure and functioning of a particular language,
it is necessary to understand the general laws of origin and development, the structure and functioning
of human languages in general: after all, each language is only a part of the general linguistic picture of
mankind. That is why the study of a specific language - Russian, English, Spanish, Arabic, Japanese and
any other - is necessarily supplemented by the study of theoretical problems that general, or theoretical,
linguistics considers.

Therefore, the study of individual languages and groups of languages (Russian studies, German
studies, Indology, Arabic studies, etc.), that is, private linguistics, and the theory of language are in
constant interaction: everything new that linguists find in the languages they study is immediately
comprehended and included in the theory of language; each new theoretical achievement is widely



included in the practice of studying specific languages, is reflected in interpretations and definitions, and
leads to changes in the study and teaching of languages.

It is also customary to single out theoretical and applied linguistics.

The general, fundamental information about the language obtained in theoretical linguistics is
used by applied linguistics for practical purposes in various fields of human activity: in medicine,
psychology, technology, teaching languages, translation, creating writing for non-literate peoples,
advertising, linguistic examination of texts, etc.

Linguistics as a science includes a number of separate disciplines, among which are the disciplines
that study the internal structure of the language, and the disciplines that study the functioning of the
language in society.

The former include, for example, phonetics, lexicology and grammar. Phonetics studies the sounds
of speech and intonation, lexicology studies the vocabulary of a language, grammar studies the structure
of a word (morphology) and the structure of a sentence (syntax).

Sociolinguistics is one of the disciplines related to the functioning of language in society.
Sociolinguistics is a special branch of linguistics that studies the impact of the social environment on the
language and speech behavior of people. Sociolinguistics is interested in how people use language units:
how age, gender, social status of a person, his education, general cultural level, place of residence and
other factors external to the language influence the characteristics of language use.

In the second half of the 20th century, a number of other new branches of linguistics arose: text
linguistics, which studies the organization and functioning of entire texts; psycholinguistics, which
studies language in its connection with the human psyche; cognitive linguistics, the subject of which is
language as a means of storing and organizing knowledge about the world; mathematical linguistics,
which studies the language in order to adapt it to communicate with a computer, phonosemantics, which
studies the perception of certain sounds of a language by a person, neurolinguistics, which studies the
speech functions of the brain, ethnolinguistics, which studies the connection of a language with national
characteristics of the thinking and behavior of the people, and a number of other linguistic disciplines.

All these areas exist in close interaction with each other and help to better understand the
language - a complex and diverse phenomenon.

The place of linguistics among other sciences

Linguistics is included in the range of humanitarian disciplines related to the study of man and
human society, and interacts with them.

Linguistics has the closest and most ancient ties with philology, of which it is an integral part, as
well as with philosophy, logic, and history.

For philosophy, the most important question is about language as an instrument of thinking and
cognition, this aspect is also studied in linguistics. In turn, philosophy gives linguistics the general
methodological principles of language learning, substantiates the requirements of comprehensiveness in
the study of the object, historicism, concreteness, and practical verification of results.

The correlation of logical forms of thinking with the linguistic forms of their expression is a problem
common to linguistics and logic, with which linguistics has been associated since the time of Aristotle.

At the intersection of history (the science of the processes of changing the social structures of
society) and linguistics, a deeply developed discipline arose - historical linguistics. Closely interact with
linguistics and other sciences of the historical cycle.

So, thanks to archeology, many monuments of writing have been discovered, for example, birch
bark letters of ancient Novgorod. Ethnography develops general principles for the functioning of
language in societies of various types. When studying a particular language, a linguist cannot help but
draw on data about the life and culture of the people who speak it.

Linguistics as a science of linguistic communication is closely related to sociology - the science of
the laws of development and functioning of society.

Natural language is a sign system, therefore linguistics is often considered as one of the most
important branches of semiotics - the science of signs and sign systems.

Thus, there is a close relationship between linguistics and the sciences of the humanities cycle.

Linguistics is also connected with the natural sciences. The most ancient is the connection of
linguistics with physiology, which studies the structure of the speech apparatus, the formation of speech
sounds in it, the perception of sounds by the organs of hearing. Linguistics is also connected with one of
the branches of physics - acoustics, already in Ancient Greece, speech sounds were studied in terms of
their height, strength and duration, i.e. on an acoustic basis. In addition, linguistics is associated with



biology, one of the significant theories of which is the theory of evolution, with mathematics, which

allows developing a statistical theory of language, and with other natural sciences.
Thus, linguistics has connections with almost all areas of modern knowledge.
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In the article we gave explanations and comments about the terms and concepts of cognitive
linguistics We tried to critically analyze the ideas and opinions expressed in the scientific literature
about the essence and structure of the concept. It is important to form the theoretical base of the
research by taking into account the acceptable ideas and conclusions put forward in those
considerations. These ideas and considerations, taken mainly from the theory of linguo-
psychological unity, form the scientific basis of our research.

Moreover, in the article there are brief comments about the terms conceptosphere and
verbal sphere of the concept, which are apparently similar to each other. We emphasized that the
term conceptosphere was used in both senses and moments until the theory of linguological-
psychological unity. At the same time, we noted that it is more correct to use the term
conceptosphere in the sense of the totality of all concepts existing in a language. In cognitive
linguistics, this tradition has already been sufficiently established, and it is better not to break this
tradition.
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Modern linguistics recognizes that the role of concept in cognitive linguistics is very important. It
should not be forgotten that each psycholinguistic school and even each researcher may have their own
explanations and interpretations regarding the concept. Perhaps the reason for these different ap-
proaches is that the concept "is a purely theoretical category that cannot be observed visually, and this
aspect allows us to put forward different opinions about it" [11, p. 29-30]. It is also a fact that at one
time issues that could not be visually observed or proved through experiments were not considered as
research objects of psychology.

S.Askoldov-Alekseev is of the opinion that the concept is a unit of thinking and includes or replaces
numerous objects, actions and thinking operations in the process of thinking [2, p. 4].

We believe that a concept cannot simply be a unit of thought, if it is a unit of thought, it must also
be a unit of understanding. Because understanding and thinking are a single process and it is impossible
to imagine them separately. Even as stated in the theory of linguistic-psychological unity, understanding
and thinking are two sub-acts of a single act.

D. Likhachov uses the term concept to express the synthesized thinking units that are only his own
and reflect the realities of the real world, depending on the individual's educational level, personal ability,
social and professional experience. According to his opinion, the concept consists of the synthesis of dif-
ferent semantics of the lexeme in the individual consciousness of the language carrier. In terms of the
understanding of words, the concept creates real opportunities in overcoming obstacles and barriers,
which express a different shade for each individual [8, p. 4].

Based on this opinion of D. Likhachev, it is possible to say that the concept does not arise based on
the semantics of the word. It consists of a general synthesis of a set of meanings acquired later by an
individual's personal life experience. The scientist believes that the concept performs an exceptional func-
tion in the process of communication through language.

In his research, Vladimir Karasik summarizes the opinions expressed by various experts about the
concept. According to his own opinion, concepts are mental structures that typify a large part of human
experience and preserve it in memory [6, p. 59]. V. Karasik believes that the concept is the social experi-
ence that an individual "forms on the basis of the information he receives" [6, p. 128] or the quantum of
knowledge gained by living [6, p. 361].

Both D. Likhachev's and V. Karasik's considerations are bold steps towards understanding and ex-
plaining the general essence of the concept. But these ideas cannot be considered the last and final ideas
about the concept.



S. Vorkachov believes that the term "concept” supported by N. Arutyunov, S. Askoldov-Alekseev, D.
Likhachov, Y. Stepanov, V. Neroznak, S. Lyapin, V. The term "lingvokulturema" supported by Vorobyov,
the term "mythologema" supported by V. Bazilev, the term "logoepistema” supported by Y. Vereshagin
and V. Kostomarov are constantly in conflict with each other. Among them, the concept and term "con-
cept"” is the most active and has the right to exist. In terms of frequency of development, this term is
superior to all other newly created terms [13, p. 41].

Based on this opinion of S. Vorkachov, it is clearly observed that there are certain disputes and
disagreements about the names of terms and concepts that express cognitive processes, as well as dif-
ferences of opinion about the essence of the concept.

According to A. Zalevskaya, the concept is a dynamic perceptual-cognitive-affective structure ex-
isting in the human mind, and it is fundamentally different from either the concept or the meaning [14,
p. 39]. A. Zalevskaya singles out the individual character of the concept and notes that the concept is the
personal gain of the individual.

Accepting the second opinion of A. Zalevskaya, that is, considering the concept as a personal gain
of the individual, means that it is meaningless and useless to investigate separate concepts on the basis
of cognitive linguistics. Regarding this issue, Mayil B. Asgarov writes: A. Zlevskaya is a very valuable, old
and experienced scientist who has been working in the field of psycholinguistics since the 1970s. He was
the first professional psycholinguist to accept the theory of linguological-psychological unity, and in this
respect, we owe him our loyalty. But it is impossible for us to accept his reasoning that "the concept is
the personal gain of an individual”.

Mayil B. Asgarov justifies his opinion that it is equally wrong to consider the concept as individual
or human. If the concept were an individual gain, it would have to be explored again and again in each
individual base of a nation. That is, there would be ten million variants of the "mother" concept in the
Azerbaijani language base if we consider only North Azerbaijan, and 70 million if we consider all the
Azerbaijanis of the world.

On the other hand, if the concept were human, then there would be no need to study the same
concept in different language bases. A concept explored in one language database would be applicable
to other languages as well. But in fact, we see that the most popular concepts, such as "family" and
"relative" concepts, which should be treated the same in almost all peoples and nations, have different
sub-concepts and different verbal spheres in different languages of the world.

Let's note again that if the concept was the result of individual experience or the same, human
thing for all individuals, nations, then there would be no need to study different concepts in different
languages. But we see the complete opposite. We even come across cases where the same concept is
studied comparatively in different languages.

According to another opinion of S.VVorkachev, the concept is a minimal operational unit of thought
and at the same time a unit of collective knowledge, but also has the potential to be expressed in lan-
guage.

M. Pimenova believes that what a person knows, guesses and thinks about the units of the external
and internal world is the so-called concept itself. A concept is not the whole of reality, but only an idea
of apartofit[10, p. 8].

In fact, the set of these ideas put forward by S. Vorkachov and M. Pimenova corresponds to the
concept of the image of intelligence that we find in the theory of linguistic-psychological unity. We will
talk about this later.

Z.D. Popova believes that the associative connection with the name of the concept belongs to the
verbal sphere of the concept, in no case can it enter its content, it simply reflects them through language
units and allows to describe its content. The researcher also puts forward such an idea that the concept
may not have any substantive name or name expressed by language units.

Following this idea, we want to make such a generalization, taking into account the considerations
put forward by S. Vorkachov and M. Pimenova a little earlier. The problem of whether the concept has a
name or not can be easily solved on the basis of the theory of linguistic-psychological unity. Contrasting
concepts with incomplete, complete and expanded intellectual codes that enable understanding and
thinking, it is possible to say that a concept without a verbal expression is equivalent to an incomplete
code, and a concept with a verbal expression or a name is equivalent to a complete code. We will talk
about the concept equivalent to the augmented intelligence code later.

Apart from the concept, V. Krasnykh mentions another cognitive unit such as "cognitive structure”,
The researcher believes that the cognitive base is formed from cognitive structures that have the poten-
tial to encode and protect information. V. Krasnykh is of the opinion that cognitive structures are



elementary units. The researcher considers them, on the one hand, the most basic and important units,
and on the other hand, indivisible stable units. According to the researcher, cognitive structures form the
basis of human competencies and shape them [7, p. 64].

V. Krasnykh distinguishes two types of cognitive structures: phenomenological and linguistic. Ac-
cording to him, phenomenological cognitive structures form the system of knowledge and ideas related
to all linguistic and extra-linguistic phenomena. The researcher includes historical events, real personali-
ties, laws of creation of the world, works of art, etc. to the phenomena considered here. According to his
opinion, language and speech competences of a person are based on cognitive structures of linguistic
nature. They form knowledge about the laws of language. Knowledge of syntax, vocabulary, phonetic-
phonological laws and rules is also added here [7, p. 64].

Z.D.Popova and I.A.Sternin present the concept as a non-continuous mental structure and consider
it the basic unit of the individual's thought code. Researchers list the main features of the concept as
follows:

1) has a sufficiently normalized internal structure,

2) it is the result of the cognitive activity of an individual within a social group,

3) it is encyclopedic information of an integrative nature related to the reflected object or being,

4) it is the interpretation of the information presented by the collective consciousness,

5) reflects the position of public consciousness regarding the object or being.

These points mentioned are more like a summary of opinions put forward by different experts than
independent research results. There is a logical contradiction between the second point given here and
the fourth and fifth points. That is, the second point is almost a modified form of the well-known opinion
of A. Zalvskaya and to some extent it echoes the opinions of M. Pimenova. The fourth and fifth state-
ments mostly reflect S. Vorkachev's views.

We should also note that sometimes the terms concept, understanding, word, meaning are consid-
ered the same and these terms are used interchangeably as if they were synonyms. Sometimes there are
attempts to present them as completely different things that have nothing to do with each other, putting
a Chinese wall between them.

N.D. Arutyunova uses the terms "concept” and "understanding” as synonyms in many cases: "The
concept of reality itself, like other concepts of religious consciousness ... acts as a sign of some units
expressed by symbols" [1, p. 24]. L.O. Butakova behaves in the same way in some cases: "a concept is a
term related to practical or household philosophy and usually appears as a result of social traditions,
folklore, religion, ideology, life experience, and artistic images" [4, p. 67].

A.L. Babushkin notes that such behavior has already taken the form of a tradition: "recently, lin-
quists almost do not use the term "understanding” in its classical sense at all, instead they are more
inclined to talk about the category of thinking called concept” [3, p. 14].

Most researchers prefer to distinguish between these concepts. Some sources say: understanding
is something people understand and agree on, and the main purpose here is to be able to find a "common
language" when discussing problems in the future; and the concept has a completely independent char-
acter, people have certain hesitations when restoring it [5, p. 45].

When Y.S. Stepanov compares the concept with the understanding, he comes to the conclusion
that the concept is the structural unit of the human mind with a larger capacity; the concept "is a complex
unit and in terms of its structure consists of the concept itself on the one hand, and on the other hand
the sum of the value that a person gives to this concept” [12, p. 40-43].

V. I. Karasik, just like Y. S. Stepanov, believes that these terms have a completely different meaning
and capacity: "A concept is an idea about things and beings and reflects their general and important
features, while a concept is not just an abstract sign, at the same time, it is an idea that includes concrete-
associative and emotional-evaluation features” [6, p. 24].

According to S.X.Lyapin's conclusion, the concept can be interpreted as "secondary or derivative
form creation that reflects the existence of a person in the world", as well as signs, symbols, representa-
tions related to relevant concepts. He believes that "a person has concepts, images, behavioral stereo-
types, values, ideas, etc. when he lives, communicates, thinks, acts in the world ... at the same time he
lives, communicates, thinks, acts in the world of concepts, compared to which the traditional essence of
concepts, images, behavioral stereotypes and so on is individual, projected or reduced form has essence"
[9, p. 11].

This opinion of S.X.Lyapin means that reality in imagination is richer against the background of
similarity between reality in life and reality in imagination. Indeed, as a result of the fact that the pictures
in the imagination are fuller and more attractive than in life, novels based on life are more interesting



than real life, and the picture in the painting is more beautiful than in real life. These facts once again
prove that the dream world, which is the result of human imagination and thinking potential, is richer
than the real world.

Despite all this, most researchers do not oppose these terms and even note that there is an internal
connection between the concept and the understanding. These inner forms one of the learned aspects
of the concept. As a result, it turns out that the concept provides mutual understanding between people,
and concepts are built on more general thoughts and are structurally based on both the concept and the
(cultural, sensory, life, household, social and other) experiences gained by the person himself.
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Problems and priorities for ensuring social protection in the region

Compared to other regions, social protection systems in Europe and Central Asia, including social
protection floors, have traditionally been well developed and have high levels of coverage. However,
there are significant differences between countries in levels of social protection spending, sources of
funding, adequacy of benefits and the role of social partners. Some countries, including most EU member
states, have mature and comprehensive social protection systems, usually consisting of a well-organized
social insurance system and a social protection system characterized by universal coverage (European
Commission, 2017a). However, in some countries, fiscal consolidation measures may jeopardize the pro-
gress achieved. In other parts of the region, especially in Central Asia, social protection systems face
challenges such as limited coverage, insufficient benefits, budgetary constraints and weak administrative
capacity, and therefore fail to lift people out of poverty and informality. (Gassmann, 2011).

Overall, national policy discussions raise the issue that social protection systems in the region are
increasingly facing challenges of coverage, adequacy and financial sustainability. Changes in the world
of work and the aging population are having an increasing impact on the financial sustainability of social
protection systems and on sustainable development in general. In particular, the rise of non-standard
forms of employment, including part-time work, fixed-term work and low-wage work, as well as the
emergence of new forms of employment (for example, fulfilling orders received via the Internet) have a
negative impact on social protection coverage and benefit levels. as many workers remain outside the
social protection system, both now and in the future (ILO, 2016 b; Degryse, 2016).

Younger generations face particular challenges due to demographic dynamics and structural
changes in the labor market, including a shift to precarious work, as well as the long-term effects of the
global recession following the financial crisis.As a result of recent reforms, young people have found
themselves in a situation where they will have to shoulder an increasing share of the costs of paying
pensions to an increasing number of pensioners; however, their pension may be reduced compared to
that of current pensioners (European Commission, 2017a). These implications must be taken into ac-
count to ensure intergenerational equity and maintain social cohesion in the region.

One challenge is the inadequacy of benefits in many countries, preventing even those in employ-
ment from escaping poverty (ILO, 2017f). For example, in some Central and Eastern European countries,
families receive low child welfare benefits, preventing significant increases in income security for families
with children (Bradshaw and Hirose, 2016).

Moreover, although pension systems in many countries provide universal coverage of social or min-
imum pensions, pension levels are often below the poverty line, which fails to prevent poverty in old age
(European Commission, 2015c¢).

Recently, some countries have introduced reforms to extend the coverage of social protection sys-
tems to those previously excluded or receiving inadequate benefits, including part-time workers and the
self-employed (European Commission, 2017b, 2016B). . Other countries, especially in Central Asia, are
rebuilding their social protection systems after the transition to market economies in the 1990s and
adapting them to current conditions, making significant efforts to close coverage gaps, improve the ad-
equacy of benefits and improve the sustainability of systems (UNICEF, 2015b ). Further efforts are needed
to create comprehensive social protection systems.

The main issue discussed in the region concerns old-age pensions. Although many countries have
achieved universal social protection coverage for older people, some countries face challenges to the
sustainability and adequacy of pension systems. In the process of fiscal consolidation, European countries
have made a number of changes to state pension systems, which relate to increasing the insurance period
for receiving a full pension, increasing and equalizing the established retirement age for men and women,
and reducing pension amounts.



EU Member States have focused on measures to ensure the financial sustainability of pension sys-
tems, but the adequacy of benefits is a major concern (European Commission, 2015c¢, 2015d). In partic-
ular, there is a problem with the adequacy of women's pension assumptions, given that women, on aver-
age, contribute for a shorter period and at a lower rate throughout their lives (partly due to the persistent
gender wage gap), while that their life expectancy is higher.

In addition, as a result of parametric reforms of public pension systems, future retirees in many
European countries will receive smaller pensions (ILO, 2014a), which will reduce the responsibility of the
state for providing income security in old age. In contrast, some countries in Eastern and Central Europe
have moved away from pension privatization reforms initiated in the 1990s and have fully or partially
nationalized their pension systems.

In recent years, measures have been taken to ensure the long-term sustainability of such systems.
The focus is on contributions and the level of benefits is directly related to actual contributions made,
raising concerns about the adequacy of benefits (Hirose and Hettes, 2016). Some Central Asian countries
have begun to introduce private pension systems; for example, in 2014, Armenia introduced a funded
pension system, which is mandatory for workers.

Europe has comprehensive social protection systems that provide universal (or near-universal) cov-
erage in at least one area of social protection (excluding health). For example, in Kazakhstan, France and
Sweden, the entire population receives at least one type of social protection benefit. Other countries
experience incomplete social protection coverage, such as Armenia, Azerbaijan and Georgia, where less
than half the population receives at least one type of social protection benefit.

Child and family benefits

Although many countries in the region provide universal social protection coverage for children, on
average, 88 percent of all children under 14 years of age have actual access to social protection benefits
(see Figure 6.34). Universal coverage is achieved in 21 countries through different means: for example,
Austria, Finland and Estonia have universal systems, Belgium and the Russian Federation have a combi-
nation of social and insurance benefit systems, and Kazakhstan and Poland have social benefits (see .
also Fig. 2.4). However, actual coverage of child benefits is significantly lower in countries such as Arme-
nia, Kyrgyzstan and Tajikistan.

Maternity protection

Compared to other regions, countries in Europe and Central Asia have achieved high rates of effec-
tive coverage of cash maternity benefits. Maternity protection is one of the areas of social protection
that has a high level of actual coverage in this region. On average, coverage of working women with cash
maternity benefits is 81 percent. Most countries, especially EU member states, provide cash maternity
benefits to all working women.

Many countries have achieved universal coverage through social insurance systems (eg Austria,
Belgium, Iceland and Cyprus), other countries (including the UK, Malta, Portugal and Croatia) supplement
social insurance with social protection programmes. In Central Asia, maternal health remains a chal-
lenge. For example, in Azerbaijan, Georgia and Kyrgyzstan, more than 75 percent of working women still
do not have access to maternity benefits.

Social security for the unemployed

On average, 42.5 percent of unemployed people in Europe and Central Asia receive unemployment
benefits (see Figure 6.36). The figure is 57 percent in Eastern Europe, 46 percent in Northern, Southern
and Western Europe, and only 12 percent in Central and Western Asia. Low coverage can be explained
by a number of factors, including high levels of long-term unemployment in some countries, significant
levels of informal employment in others, and the fact that many unemployed people are not registered
with employment services.

In a number of countries, social unemployment insurance is supplemented by social assistance;
Thus, in Austria, Germany and Ireland the actual coverage of the unemployed reaches 100 percent, in
other countries the actual coverage is lower - from 80 percent in Belgium, 73 percent in the Netherlands
and 62 percent in Malta to 45 percent in Spain. In contrast, in other parts of the region, especially Central
Asia, only a small number of unemployed people (on average 12 percent) actually receive unemployment
benefits. However, the unemployed retain the right to receive general social benefits.

Disability pensions

The share of pension recipients among persons with severe disabilities is estimated at 87 percent.
A comparison of different parts of the region shows that the highest coverage (about 98 percent) is in
Eastern Europe, followed by Northern, Southern and Western Europe with coverage of about 92 percent;
in Central and Western Asia, just over half of the eligible population has access to disability pensions.



In most countries with universal coverage, cash disability pensions are provided through social in-
surance mechanisms (e.g. Belgium, Hungary and Italy), through a combination of social insurance and
universal social protection systems (e.g. Azerbaijan, Bulgaria and Latvia) or through means-tested social
protection systems (eg in Armenia, Ireland and Finland). In other countries, including Georgia, only social
benefits are available. In other parts of the region, especially in Central and Western Asia, only half of
the population with severe disabilities actually receives pensions.

Old age pensions

Europe and Central Asia have achieved relatively high coverage of old-age pensions. On average,
95.2 percent of people of retirement age receive a pension (see Figure 6.38). Despite the overall positive
trend, some countries still face challenges in expanding pension coverage; this is particularly the case in
Central and Western Asia, where effective coverage now averages 82 percent.

Most countries where all older people actually receive social security pensions are located in North-
ern, Southern and Western Europe, but there are examples of universal old-age pension coverage also in
countries in Eastern Europe, Central and Western Asia (for example, Kyrgyzstan, Slovakia and the Czech
Republic).

For example, the Netherlands, Poland and Romania have pension insurance systems; in other coun-
tries, insurance pensions are supplemented by social pensions, which are received by all older people (for
example, in Denmark) or only those whose income does not exceed a specified limit (for example, in Bel-
gium, Israel and Malta). Some countries, particularly in South-East Europe, continue to have problems
providing old-age pensions to older people.

Social help

Countries in the region differ in the extent to which vulnerable categories of the population are
covered by social assistance, which in this case are defined as all children and adults outside the social
insurance system and people of retirement age who do not receive insurance pensions. While countries
such as Belgium, Kazakhstan, Slovenia, Finland, France and Sweden provide universal coverage for vul-
nerable groups, other countries in the region, such as parts of Central and Western Asia, have significantly
less coverage.

On average, every third representative of vulnerable groups of the population is not covered by the
social protection system. At the same time, there are some positive trends in the region, such as the
gradual expansion of social benefits to families living in poverty in Kyrgyzstan and Tajikistan.

Government spending on social protection of the population excluding healthcare

On average, the region's total government spending on social protection (excluding health care) is
higher than in other regions, amounting to about 16.5 percent of GDP (see Figure 6.40). The share of
social protection expenditure in GDP has increased in many countries, in particular as a result of the
recession and high unemployment (ILO, 2017f). In other countries, the share of such expenditures in GDP
has fallen significantly as a result of fiscal consolidation measures.

There are significant differences between countries in the region: while in Finland and France total
spending on social protection is approximately 23 percent of GDP, in the Russian Federation it is about
11 percent, in Armenia - 5.1 percent, in Kazakhstan - 3.9 percent. In fact, a comparison of parts of the
region shows that the leaders are the countries of Northern, Southern and Western Europe, where the
level of spending is 17.7 percent of GDP; they are followed by Eastern European countries (12.5 percent
of GDP). At the same time, in Central and Western Asia the level of spending on social protection is rela-
tively low (9 percent of GDP).

As the structure of government spending on social protection excluding health shows, in most
countries a significant part of it goes to providing the elderly population with a guaranteed income (see
Figure 6.4 1), which is partly explained by the demographic composition of the population. Overall, Europe
has the highest proportion of older people in the world, but there are significant differences across the
region.

In Northern, Southern and Western Europe, older people make up 19.6 percent of the population,
and in Eastern Europe - 14.6 percent, However, in Central and Western Asia, older people make up only
7.7 percent of the population. Accordingly, the share of government spending allocated to social protec-
tion of the elderly population varies significantly in the countries of the region.

Expenditures on social protection for people of working age include unemployment benefits, work
injury benefits, disability pensions, maternity benefits and general social assistance. People of working
age constitute the largest category of the population, but in some countries (eg Albania, Bosnia and Her-
zegovina, Bulgaria, Greece, Malta and Ukraine) spending on benefits for working-age people represents



only asmall part of total spending. In contrast, countries such as Armenia, Belgium, Denmark and Finland
provide a more balanced distribution of social protection spending across age groups.

There is significant variability in spending on child social protection. While in the UK this figure is
approximately 3.8 percent of GDP, in other countries the share of spending on family and child benefits
is lower. In Northern, Southern and Western Europe, public spending on child welfare amounts to about
2.5 percent of GDP, in Eastern Europe - 1.1 percent of GDP (see Figure 2.3). Countries in Central and
Western Asia have a strikingly low share of government spending on child benefits (0.8 percent of GDP),
especially given the high proportion of children in the population in this part of the region (25 percent).

Because child poverty is a serious problem for countries in the region, current levels of public
spending on social protection appear insufficient to adequately provide children and families with in-
come security, including in high-income countries. This is of particular concern in Central and Western
Asia, where a quarter of the population is made up of children, as inadequate income security can seri-
ously impede children's development (UNICEF, 2015b, 2017).

Prospects for the development of social protection in the region

Our brief analysis of the state of social protection systems in Europe and Central Asia shows that
the region has made progress in building comprehensive social protection systems, including social pro-
tection floors as set out in the ILO Recommendation.

No. 202. At the same time, there is a significant coverage gap and insufficient benefits, especially
in terms of ensuring adequate coverage of the self-employed and people with non-standard forms of
employment, including its new forms. To achieve the goals identified under the Sustainable Development
Goals, special attention needs to be paid to the following measures:

- High-income and upper-middle-income countries that have already achieved high levels of benefit
coverage and adequacy must maintain their progress and ensure that ongoing and future reforms do not
compromise benefit coverage and adequacy, At the same time, sustainable mechanisms for financing
systems should be ensured through an effective combination of social insurance and budget financing. In
this way, the challenge of maintaining an appropriate balance between adequate benefits and financial
sustainability can be achieved;

- Countries where coverage and benefit levels are still low should focus on extending coverage to
populations outside the scope of systems to achieve universal coverage, while ensuring that benefit levels
are sufficient to meet the needs of the population. In some countries, this will require increased efforts
to combat informality and transition to the formal economy, and to ensure sustainable financing mech-
anisms through a combination of social insurance and public welfare systems;

- To accelerate progress towards SDG 1.3 and related targets, greater attention should be given
to closing coverage gaps and increasing benefit levels. Some countries — notably Azerbaijan, Belgium,
Germany, Georgia, Denmark, Norway, Portugal, Slovenia, Turkey, Finland, France, Montenegro, Switzer-
land, Sweden and Estonia — already prioritize social protection in their national voluntary reviews of im-
plementation of the 2030 Agenda;

- all countries in the region should step up efforts to ensure adequate social protection coverage
for people regardless of their form of employment, with an emphasis on strengthening social protection
for the self-employed and workers in non-standard forms of employment, including new forms of em-
ployment. Innovative solutions are needed to adapt social protection mechanisms to the characteristics
of these groups of workers and labor market dynamics.

Conclusion

At the same time, the world faces a number of fundamental challenges, such as demographic
changes, low economic growth, migration, conflict and environmental problems. Employment models
are changing rapidly, new forms are spreading with limited guarantees of job and income protection, in
which the worker is deprived of adequate social protection.

Growing income instability, including among the middle class, and decent work deficits have sig-
nificantly undermined faith in social justice and undermined the unspoken social contract in many coun-
tries around the world, while in others fiscal consolidation policies threaten long-term progress. achieved
in the implementation of the human right to social security and other rights.

These problems can and should be solved. Without extending social protection to those previously
excluded and adapting systems to new forms of work and employment, it will be impossible to eliminate
decent work deficits and reduce insecurity and vulnerability across society. Modern life is unthinkable
without social protection. Social protection measures not only support the realization of the human right
to social security, but are also an economic and social necessity.



Well-designed social protection systems help reduce poverty and inequality while maintaining so-
cial cohesion and political stability. The importance of social protection for inclusive economic growth is
highlighted by vigorous efforts to strengthen social protection systems in low- and middle-income coun-
tries in Africa, Asia and Latin America and the Caribbean. Progress made in establishing social protection
systems, including minimum levels, shows that society is capable of providing at least basic social security
to all people, steadily increasing its coverage and level.

I hope that the article will be useful to those working in the social security sector and will serve as
a source of evidence-based information for policymakers in their work to strengthen social protection
and social justice and promote sustainable development.
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Abstract

The article presented herein forms a segment of a broader research endeavor undertaken by
the young researchers of the “Science Group” at Western Caspian University. The primary objective
of our investigation was to scrutinize the impact of anxiety indicators on cognitive performance.
Participants in our study comprised students aged 17-21 years, enrolled in diverse courses. A key
impetus for our research was to explore the temporal effects of stress and arousal levels on
cognitive functionality. Somatic alterations occurring within our body at optimal excitement levels
positively influence the enhancement of our cognitive functions (such as attention, memory, and
the process of memorization), thereby boosting our productivity, albeit within certain limits.
However, when stress becomes excessive and chronic, it elicits a contrary response. When the level
of excitement surpasses the optimal threshold, a decline in cognitive functions is observed,
indicating an inverse relationship.

Keywords: exam stress, optimal level of excitement, individual excitement, situational
excitement, short-term memory, attention.

INTRODUCTION

Excitement, as a physiological response, varies depending on the situation at hand. Literature
indicates that specific regions in the brain exhibit activation preceding and following an event. During
such periods of excitation, the focus of investigation is primarily on pyramidal neurons, which are located
in the cerebral cortex, the outermost layer of the brain. These neurons are also present in deeper layers
of the brain and participate in the process of excitement. One of the reasons for the acceleration of heart
rate during excitement is the release of hormones into the bloodstream by the endocrine glands. The
initial response to excitement involves the nervous system stimulating the release of hormones such as
adrenaline, noradrenaline, and cortisone, which can be interpreted as a preparatory state for stress
(Karamova N.Y., 2010). The Yerkes-Dodson Law, formulated by psychologists Robert M. Yerkes and John
Dillingham Dodson in 1908, establishes a direct correlation between an individual’s productivity and
their level of excitement. According to this law, heightened levels of arousal can enhance an individual’s
performance up to a certain threshold. Beyond this point, if the level of arousal becomes excessively high,
performance tends to decline. The law suggests that the most effective strategy to augment arousal and
performance is to engage in tasks that maintain alertness (Figure 1). (Robert M. Yerkes, John Dillingham
Dodson, 1908).
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Figure 1. Yerkes-Dodson Law (Yerkes and Dodson, 1908).




Certain studies indicate that the intensity of examination-related anxiety exhibits variability
contingent on experience. The anxiety level experienced during an initial examination may exhibit a
gradual decline following extensive practice. A study undertaken at the University of Zadar revealed no
significant alteration in the stress levels of psychology students during examinations conducted within
the same quarter. However, considering the brief interval between examinations within a single quarter,
this result is not deemed entirely accurate (Zadar, Croatia Received June 20, 2011). Consequently, this
phenomenon is the subject of ongoing long-term research. Research conducted by Carreras, P. and
Fernandez Castro focused on the adaptation to examination stress among first and second-year
university students. The findings revealed that the anxiety levels of first-year students surpassed those of
second-year students (Carreras, P. and Fernandez Castro, J. 1998).

The primary objective of this research is to investigate the underlying mechanisms of emotional
regulation, specifically focusing on the modulation of excitement. By comprehending the nature of
arousal, we can gain valuable insights into the strategies employed for emotion regulation, particularly
in the management of intense positive emotions. It is noteworthy that anxiety is frequently encountered
within social contexts, such as meetings or group activities. Therefore, an exploration into the realm of
emotion is instrumental in elucidating its role in social interaction and communication. This
understanding can potentially enhance our ability to navigate and respond to various emotional states
effectively.

RESEARCH METHOD

In an endeavor to examine the correlation between cognitive metrics and the degree of arousal,
our initial approach involved the utilization of situational and individual arousal assessments, as devised
by Spielberger-Khan. It is observed that an elevated level of arousal can precipitate psychosomatic
disorders, whereas a diminished level of arousal can result in a state of depression and reduced
motivation. The arousal scale, a significant contribution by Ch. D. Spielberger and Yu. L. Khan, has been
instrumental in this study. The Russian adaptation of this scale, referred to as the Reactive and Personal
Anxiety Scale, gained prominence through its inclusion in STAI (1976, 1978). This technique was further
adapted and standardized by Yu.L. Khanda. The test facilitates the determination of anxiety as a
consequence of situational (reactive) arousal and personal arousal, thereby enabling an investigation into
their impact on cognitive functions.

Situational anxiety, a universal human experience, is typified by a spectrum of emotions, including
tension, anxiety, and nervousness, elicited in response to specific environmental contexts. These
emotional responses, varying in intensity, are transient and subject to change over time as they represent
an individual’s emotional reaction to the prevailing situation. On the other hand, individual arousal is a
stable attribute, influenced by an individual’s temperament, character, upbringing, and the capacity to
employ specific strategies in response to external stimuli. This constant value underscores the inherent
variability in human responses to similar situations.

The test under consideration is composed of two distinct blocks of questions. The first block, com-
prising 20 questions, is designed to capture the respondent’s current emotional state. The second block,
also containing 20 questions, seeks to understand the respondent’s typical emotional state. The indica-
tors for Situational Anxiety (SH) are computed using the formula ., 1-3.2 + 50. Here, Y. 1 represents the
sum of scores from items 3,4, 6, 7,9, 12, 13, 14, 17, 18 on the scale, while 3.2 is the sum of scores from
all remaining items (1, 2, 5, 8, 10, 15, 16, 19, 20). The indicators for Individual Excitement (FH) are cal-
culated using the formula X, 1-X.2 + 35. In this case, >, 1 is the sum of scores from items 22, 23, 24, 25,
28,29, 31,32, 34, 35,37, 38, 40 on the scale, and X.2 is the sum of scores from the remaining items (21,
26, 27, 30, 33, 36, 39). During interpretation, the results are evaluated as follows: scores up to 30 indi-
cate low excitement, scores between 31 and 45 suggest medium excitement, and scores of 46 and above
denote high excitement. A significant deviation from the average level of arousal, particularly high
arousal, signifies a propensity to experience intense arousal in situations where the individual’s expertise
is being evaluated. In such instances, it is recommended to reduce the subjective evaluation of the situa-
tion and issues, focus on deep contemplation of the activity, and foster a sense of confidence in success.

The assessment is typically administered to individuals aged 16 and above. The demographic under
investigation in our study comprised individuals aged between 17 and 21. The research was conducted
among students in their first, second, third, and fourth years of study at Western Caspian University. On
average, the test was administered to a sample size of 25 students per course. The research was carried
out on a regular academic day prior to the examination period, with the objective of studying the impact
of impending examinations on anxiety levels. All students participated in the testing process under iden-
tical conditions, ensuring the consistency of the data collected.



Upon conducting a statistical analysis of the research findings, it was discerned that the first-year
students exhibited situational anxiety levels averaging at 34.75 points, with an individual anxiety index
of 38.7 points. The students in the second year demonstrated levels of situational excitement averaging
at 42.25 points, with an individual excitement index of 44.3 points. The third-year students displayed
situational excitement levels averaging at 40.35 points, and an individual excitement index of 42.1
points. Lastly, the fourth-year students manifested a situational anxiety level of 41.82 points on average,
and an individual anxiety index of 46.3 points. These findings provide a comprehensive overview of the
varying levels of anxiety and excitement across different academic years. (Figure 2).
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Figure 2. Individual and situational anxiety indicators of students studying in |, Il, Ill and 1V
courses.

To investigate the influence of arousal on cognitive functions, we employed the “Memory by
Number Test”, a tool designed to evaluate short-term memory. This test facilitates the assessment of
short-term visual memory, its capacity, and precision. A table comprising 12 numerals intended for
memorization is prepared. This table is displayed for a duration of 20 seconds, following which it is
removed. The participant is then required to record all the numerals they can recall. The assessment of
short-term visual memory is based on the count of accurately recalled digits. The standard range for
adults is typically 7 #2 points. Consequently, the short-term memory scores were found to be 8.02 points
for first-year students, 8.25 points for second-year students, 8.95 points for third-year students, and 8.07
points for fourth-year students.(Figure 3).
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Figure 3. Indicators of short-term memory of students studying in |, I, Ill and 1V courses.

CONCLUSION

The findings of the conducted research generally indicate a trend of escalating situational and
individual anxiety with advancing age. Given that our study was undertaken on regular academic days
preceding examinations, and students were in the throes of exam preparation, the observed level of
arousal can be deemed as optimal. Somatic alterations transpiring within the body at this optimal level
of arousal exert a positive influence on the efficiency of cognitive functions, including attention, memory,
and the process of memorization. However, an arousal level exceeding the optimal threshold can
precipitate a decline in productivity and cognitive function. This observation aligns with the Yerkes-
Dodson law, which posits that arousal enhances the efficiency of cognitive processes up to a certain
threshold of excitement, considered as the optimal level of arousal for each individual. When the level of
arousal surpasses this optimal threshold, a converse phenomenon is observed, characterized by a
deterioration in cognitive functions.

Consequently, our observations indicated that the optimal level of arousal stimulates cognitive
processes in the students under study. The short-term memory index, which was found to be higher than
the standard norm, coupled with an average level of arousal, substantiated the inference that the



students under study were essentially healthy, exhibited functional brain activity, and possessed the
capability to activate cognitive processes as necessitated. Overall, it was discerned that cognitive
processes are intrinsically linked to arousal processes.

References

1. Karamova, N.Y. (2013). The problem of studying stress and its interactions with cognitive
processes. Works of Young Scientists, (7), pp 221-228.

2. Iskakova, U.B., Abisheva, Z.S., Zhurunova, M.S., Zhetpisbaeva, G.D., & Ismagulova, T.M. (2016).
Situational anxiety and psycho-emotional condition of students during border control. International
Journal of Applied and Fundamental Studies, (11-5), pp 900-902.

3. Proceedings of the | International Scientific and Practical Conference 27-28 February 2024
Madrid.Spain 2024 p 117-118.

4. Vivian, N.G., Koh, D., and Chia, S.E., Examination Stress, Salivary Cortisol, and Academic
Performance, Psychol. Rep., 2003, vol. 93, p. 1133.

5. Yerkes RM, Dodson JD. The relation of strength of stimulus to rapidity of habit-formation.
J.Comp.Neurol.Psychol. 1908,18: pp 459—-482.

6. Exam Experience and Some Reactions to Exam Stress1 N. Simic and I. Manenica University of
Zadar Department of Psychology Kresimirova obala 2, Zadar, Croatia Received June 20, 2011

7. Carreras, P. and Fernandez Castro, J., Adaptation to Examination Stress in First and Second Year
University Students, Stud. Psychol., 1998, vol. 40, p. 181



Technical sciences

RESEARCH ON THE EXTRACTION OF ORGANIC SUBSTANCES FROM THE GRAPES

Hajiyeva Reyhan Shahmerdan

Ph.D in Chemistry

[smayilova Narmina Tahir

graduate student,

Azerbaijan State Oil and Industry University

Abstract

The main and very popular product obtained from grapes is grape wine. However, its
production leads to the collection of a large amount of waste - grape mash and pith. However,
these products can be the starting raw materials for the production of semi-finished products
containing a large amount of biologically active compounds. One of the most important
properties of grape puree and pith is the ability to act as an antioxidant, that is, it inhibits
lipid oxidation processes in fat-containing systems. In this regard, it is important to use useful
substances in such waste.

Keywords: modern conditions, commercial activity, company, process, industry.

Introduction.

Since grape seed oil has a wide range of biological activity, it is in high demand in the world
market in the food, cosmetic and pharmaceutical industries. Grape oil is characterized by a high
amount of poly- and monounsaturated fatty acids; it contains tocopherols (vitamin E), carotenoids
(vitkamin A), chlorophylls and phenolic compounds, which have antioxidant, immunostimulating,
anti-inflammatory, astringent and wound healing activities. These compounds cannot be
synthesized by the human or animal body, they can only be obtained from food. Grape seed oil is
obtained from grape seeds, which are waste from wine and juice production. 20-25% of the mass
of processed grapes is waste, and the amount of grape seeds in the waste varies between 25-38%
[1]. Grape seeds contain 10-20% fat, mainly consisting of triglycerides of fatty acids.

Main part

Carbon dioxide (CO2) extraction of grape seeds is an alternative, modern and promising
technology for extracting biologically active substances from plant raw materials. Carbon dioxide
has low values of critical parameters: Tcrit = 30.9 °C, Pcrit = 72.8 atm., critical density 0.469 g/cm3;
CO2 is non-flammable, non-toxic and allows selective and advanced processing of raw materials
with different extraction parameters. Effects of pressure, temperature and time on grape oil yield
during SCFE-CO2. Thus, the following CO2 conditions are suggested to obtain maximum oil from
grape seeds: 250 bar, 80 °C, extraction time 60 min and CO2 consumption 69 g/min, oil yield from
0.84-0.42 mm crushed seeds Merlot grape variety 14 .66% [4]; 400 bar, 41 °C, extraction time 90
min and CO2 consumption 32 g/min, and oil yield from Cabernerank seeds is 14.49%.

Extraction method with diethyl ether.

The mass fraction of total extractives in the raw material is determined by complete
extraction with a low-boiling solvent in a glass Soxhlet apparatus (Figure 1). Diethyl ether with a
boiling point of 34.5-36.0 °C is used as a solvent [2].

High performance thin layer chromatography determination of component composition of
extracts was carried out by thin layer chromatography method. This technique is as follows. About
0.1 g (accurately weighed) of the extract is placed in a glass beaker, 10 cm3 of diethyl ether is
added, and the sample is stirred with a glass rod until it is completely dissolved. After that, the
resulting mixture is dried with anhydrous sodium sulfate until all traces of moisture disappear so
that the solution is completely clear. In parallel, highly efficient "Sorbfil" plates are prepared: they
are activated by heating in a drying cabinet at a temperature of 130 °C for 30 minutes; Mark the
starting line 1 cm from the beginning of the plate. Then, the ether-dehydrated solution of the
extract sample is applied by capillary to the starting line of the prepared plate, which is then placed
in the chromatographic chamber. Chromatography is performed on the vapors of a mixture of



solvents: hexane: diethyl ether: acetic acid (80:20:1), using the developing reagent H2504 (2%
solution). After that, the plate is placed in a drying cabinet for a few minutes to fully develop all the
spots on the chromatogram. Quantification of individual groups of test substances is carried out by
scanning densitometry using a computer program for evaluation and calculation of SorbfilTLC
Videodensitometer chromatogram parameters. The chromatograms are then analyzed for group
composition.

Figure 1. Low-boiling hydrocarbon solvent extraction setup.
1-electric stove; 2 - water bath;
3 —receiving flask; 4 — Soxhlet apparatus; 5 — refrigerator.

Removal of the lipid complex was performed by pressing, extraction with a highly volatile organic
solvent and liquid carbon dioxide. CO2 extract of grape seeds is a yellowish-green oily transparent liquid
with a pleasant smell and a bitter taste. The oil obtained by thorough extraction with diethyl ether is a
greenish oily liquid with a pleasant odor and a bitter taste. The oil obtained by cold pressing in a
laboratory hydraulic press with a compressive force of 100 kN/cm2 and a holding time of 15 minutes is
a yellowish oily liquid with a pleasant smell and a delicious taste.

Oils obtained by pressing, diethyl ether extraction and COZ2 extraction were analyzed by thin layer
chromatography. The results of the study of the component composition of the extracts are shown in
Figures 2, 3, 4. Figure 2 shows the lipid composition of grape seed CO2 extract.

Results

The completed set of researches made it possible to develop technologies for the processing of
secondary winemaking waste and the extraction of organic matter from grape seed.

Grape varieties have been studied and analyzed as a source of raw materials for obtaining grape
oil. As a result, it became known that the most promising are the seeds of Bianco, Riesling, Sauvignon,
Floral Muscat grape varieties with an oil content of 15-19%. Experimentally, it has been determined that
grapeseed oil contains a favorable complex of fatty acids, for example: stearic from 4.7% to 11.2%, oleic
from 27.3% to 32.9%, linoleic from 39 .2% to 43.7%, linolenic from 0.4% to 0.9%;

The study of the lipid complex of grape oil obtained by mechanical extraction, hydrocarbon
solvent extraction and carbon dioxide extraction showed that CO2 extraction provides the maximum
amount of biologically active substances and the maximum amount of oxidation products.

It has been shown that in order to maximize the yield of grapeseed oil and reduce the amount of
accompanying lipids in its content, it is suggested to use electroactivated liquid hydrothermal treatment
from NaCl aqueous solution. to use for 35 - 40 minutes at a concentration of 1% to 5%, a pH of 1 to 3 to
15% in an amount of 13.0%, a temperature of 105°C to 110°C needed.



Figure 2. Report on the determination of organic matter in the seed oil of Riesling grape variety.
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DESIGN AND DEVELOPMENT OF A SYSTEM FOR CONTROL OF AUTOMOBILE DRIVING
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Introduction

The market sector for unmanned vehicle traffic control systems is new and rapidly growing in the
world. For many years, research has been carried out on the development of driver assistance systems to
improve road safety. These systems are referred to by the global engineering community as ADAS (Ad-
vanced Driver Assistance Systems). Large automakers are developing developments in the field of creat-
ing unmanned vehicle traffic control (UVTC) systems based on ADAS systems. IT companies and military
equipment manufacturers, such as Google [ 1], Nvidia [2], Tesla [3] are also successfully developing DBMS;
DARPA [4]; Armament Research; Development and Engineering Center; Oshkosh Defense; Lockheed
Martin; Mira Autonomous Control Equipment,; Ruag Defence; Torc Robotics; Kairos Autonomy; Selex ES;
Oto Melara; G-Nius, etc.

Experience in developing unmanned vehicle traffic control systems

To assess the performance and increase the level of competition among developers of unmanned
traffic control systems, with the support of the US government, competitions for unmanned vehicles
(UVs) were organized - DARPA Grand Challenge [4]. The holding of these competitions revealed all the
shortcomings of unmanned vehicles and significantly influenced the development of the unmanned in-
dustry. It should be noted that most of the participating teams were a combination of a large automaker
that provided the vehicle and a university that was involved in the implementation of unmanned func-
tions on this vehicle.

In 2014, the first national standard in the field of autonomous vehicles was approved in the United
States - SAE J3016 “Automated traffic control systems for vehicles. Classification, terms and definitions”
(SAE J3016 Taxonomy and Definitions for Terms Related to On-Road Motor Vehicle Automated Driving
Systems) [5]. The standard was developed by the newly created On-Road Automated Vehicle Standards
Committee and contains definitions, terminology, and classification of automation levels of road vehi-
cles. The document in question is the basis for the subsequent development of standards and defines the
future language of communication of the community dealing with issues of automated and autonomous
telephone exchanges.

The SAE J3016 classification [5] gives the following definitions for automation levels:

e level 0 — without automation;

e level 1—driver assistance;

e level 2 — partial automation;

e level 3 — conditional automation.

e level 4 — increased automation (for example, Tesla’s Model S (Hardware version 2), which suc-
cessfully passed autopilot tests in California [3];

e level 5 — full automation (a project to develop unmanned driving technology, started by Google
[1].

The main difference between Google’s developments and other UV developers is that during the
movement, the data received from LIDAR is verified with high-resolution three-dimensional maps rec-
orded earlier. Thanks to this, it is possible to detect obstacles along the route using a comparison method.
Therefore, at this stage of development of autonomous driving technologies, Google cars do not drive on
all public roads, but only on those where detailed 3D maps have already been recorded.

In the Republic of Kazakhstan at the moment there are no automobile manufacturing companies
that would develop such vehicles. But in the neighboring Russian Federation there are a number of com-
panies that are successfully developing this idea and plan to enter our market shortly: Yandex [6], Cogni-
tive Technologies [7], FSUE NAMI [8], PJSC KamAZ [9], Avrora robotics [ 10] etc.

Among Russian developers of unmanned vehicles, one of the most successful companies is Yandex
[6]. The goal of the development, like that of Uber [11], is to use unmanned vehicles in the field of
transport services (passenger taxis, cargo transportation, etc.) in the future. To date, Yandex has devel-
oped two prototypes of unmanned vehicles based on the Toyota Prius and Kia Soul.

The hardware consists of the following types of sensors. Inside the car, there are front and rear
cameras, from which images are used to recognize cars, pedestrians, road signs and markings, as well as



the boundaries of the roadway. Three LIDARs are installed on the car's roof: Velodyne HDL-32 and two
Velodyne VILP-16. These devices scan the surrounding space using a laser emitter. Based on information
about the reflections of rays, a three-dimensional map is compiled, with the help of which the exact
distances to certain objects around the machine are calculated. The machine is also equipped with sen-
sors that determine its location, speed, and direction of movement. These are GPS/GLONASS receivers,
an inertial measurement unit, and sensors that measure the vehicle’s odometric data, for example, the
rotation speed of individual wheels.

To reduce the gap in the technological development of unmanned vehicle traffic control systems
and the development of UV automatic control technologies adapted for use in Russian climatic road con-
ditions, UV competitions are held annually in Russia [12].

Electric platform of the unmanned vehicle being developed

An electric platform was chosen as the chassis for installing the unmanned vehicle traffic control
system (Fig. 1).

Several advantages of electric transport over traditional types of vehicles justify this choice. The
development of electric transport is a global trend. Almost all major automakers are developing in this
area, and the leading countries of the world (USA, China, Japan, Germany, Great Britain) have long-term
programs to support the development of electric vehicles and stimulate consumers. Currently, support is
expected from the government of the Republic of Kazakhstan.

Figure 1. Appearance of the electrical platform

Control of chassis electrical units does not require the installation of actuators and drives in the
case of mechanical, hydraulic and pneumatic units, which helps to increase the safety and reliability of
vehicle systems, as well as increase the speed and reduce the cost of its various systems.

This electric platform is the basis of the electric bus (Fig. 2). The use of route transport as an object
where unmanned solutions will be applied is explained by a number of reasons: the main route of the
vehicle is predetermined, the ability to move along dedicated lanes for public transport, and the ability
to charge batteries at the end points of the route. The indicated reasons for using an electric bus as an
object of unmanned operation are relevant in the case when a regulatory and legislative framework for
unmanned vehicles in the Republic of Kazakhstan is formed, according to which it will be possible to
operate UV on public roads.



wd,

High performance
A precision
GNSS+IMU

Thermal imager

Pesgam Titan
¥

_‘H

8 =

Velodyne
HDL-32
Camera Basler

Cm—
ZED Stereo

camera
Lidar Sick LMS
Pro 511

‘ N

N\
! ? O 3 o
’ Continental
~ ARS441
Ultrasonic
Wheel encoder Ultrasonic Lidar Radar i
sensor Velodyne ('omm_mrzl sl
Parkmaster HDL-32 ARS510

Figure 2. Appearance of the developed electric bus and the hardware of the system for determin-
ing the situation around the vehicle

The hardware of the system for determining the situation around the vehicle is shown in Fig. 2 and
consists of several types of sensors.

To detect other traffic objects and obstacles along the route, as well as build a virtual map of the
route, 4 Velodyne HDL-32 LIDARs located around the perimeter of the vehicle will be used. The system
will also feature a Sick LMS Pro 511 planar LIDAR installed at bumper level. This LIDAR has a higher
frequency and environmental protection and will be used to detect obstacles ahead of the vehicle at
longer distances.

An important aspect when designing a control system is the reliability of the entire control system
as a whole. This issue is especially relevant in extreme road and climatic conditions.

To increase the reliability of the obstacle detection system on the UV, in addition to the lidar sys-
tem, it is planned to use a system of short- and long-range radars. The Continental ARS441 and SRR510
radars have suitable characteristics. The use of this system of several radars will make it possible to assess
the situation ahead of the car and measure the distance to obstacles at long ranges (up to 250 m). The
operation of radars is less affected by weather conditions, the color of objects, and illumination. Radars
also have good range and speed resolution and instant data processing, which is especially important for
high speeds. It is worth noting that systems with various types of radars are already commercially used
by large automakers in the development of ADAS systems.

In the near zone (up to 3 m), the situation around the UV will be monitored using a system consist-
ing of 16 ultrasonic sensors.

Compliance with traffic rules is a mandatory condition for operating UV on public roads. Recogni-
tion of participants in the road scene, in particular, other cars, pedestrians, road signs, markings, etc.
carried out using a technical vision system, the hardware of which is Basler video cameras [13]. The un-
manned vehicle traffic control system uses three video cameras that completely cover the forward view.

To increase the efficiency, reliability, and safety of the systems for detecting obstacles and other
road users, a thermal imager will be used. The thermal image obtained from it, after processing by the
computer complex, will improve the recognition of the boundaries of the roadway, and pre-assess up-
coming turns and curvatures on the route. A thermal imager, unlike video cameras, operates when illu-
minated by the headlights of oncoming cars, through smoke, dust, fog, and rain.

For accurate positioning of the UV on the ground, it is planned to use a complex loosely coupled
navigation system, consisting of high-precision GNSS navigation and an inertial unit with an odometer.



Experimental studies of SBUD components planned for installation on an electric bus

Before installing the hardware on the electric bus, the functionality of the driver assistance system
was realized and implemented, aimed at recognizing the road scene, and traffic objects and warning
about a possible critical situation.

To operate the system for recognizing road scene parameters and traffic objects, it was proposed
to use a ZED stereo camera [14] with an Nvidia Jetson TX2 computing module. This combination of equip-
ment should ensure continuous data collection while driving and the construction of a 3D model of the
road scene, with further saving and loading into a common database. The system allows you to con-
stantly collect data about the environment and draw a movement trajectory, which will help you plot
the most favorable route of movement (Fig. 3).

= oy
Figure 3. Construction of a depth map with a ZED stereo camera

The camera requires a USB 3.0 interface, a high-performance Nvidia video card or an Nvidia Jetson
TX 1st or 2nd series development platform, and the Cuda 7.5 library installed (this driver is publicly avail-
able).

Based on the results of studies of the stereo camera, the range of the system was assessed. The
average range is 11.65 m, which satisfies the requirements and allows the construction of depth maps
based on the stereo camera, which can later be used in work.

In parallel with the experimental studies of stereo cameras, work was carried out with LIDARs. The
goal is to assess the possibility of generating a point cloud of a road scene and the feasibility of further
localization of the UV inside the point cloud. The tests used a Velodyne VILP 16 LIDAR, the scanning mech-
anism of which uses a rotating mirror. If the mirror's rotation axis is almost perpendicular to the mirror
surface, the scan of the reflected laser beam will be an elliptic curve. The undeniable advantage of this
approach is that every point in the surrounding space is scanned twice. But at the same time, such a scan
makes processing the scanning results in themselves several times more difficult, since, in addition to
increasing the volume of output data, points of the same area were obtained not from one, but from
different positions (if we consider a moving system), the resulting point cloud contains “noise”.

Fig. Figure 4 shows an example of a point cloud obtained using Velodyne VLP 16 LIDAR [15] in the
city of Astana. A blue dot is visible near the center of the image. It indicates the position of the LIDAR in
space. The representation of data in space is carried out by combining two-dimensional point clouds.
When the module rotates, an array of points from each emitter-detector pair forms a continuous circle
on a flat surface.

In the example above, the LIDAR was installed on the roof of a car, so in the image below the blue
dot, there is a dark area - the body of the car. The image shows a road fence, ground, and trees.

If there are obstacles on the optical path that prevent you from obtaining data about what is be-
hind them, such areas remain empty in the figure. It is also possible to mount the LIDAR at an angle of
90° to the vertical axis to change the field of view.

The Velodyne VLP 16 LIDAR reviewed belongs to class 1, that is, it is considered safe for the eyes.
The sensor is housed in a waterproof housing that remains operational at temperatures from -10 to +60
C° and is optimal for use in cars.
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Figure 4. Point cloud

Based on the results of LIDAR studies, the feasibility of using this method of localizing vehicles in
space along the boundaries of the roadway has been confirmed. The quality of the algorithm is 78%. It
should be noted that checking the lane detection method is part of localizing the vehicle in space. In the
future, when the unmanned electric platform moves, the pre-compiled map will be compared with the
map obtained in real-time, also generated using LIDARs. Based on the comparison results, the UV will be
localized in a relative coordinate system, where the center is LIDAR.

Experimental studies of the route positioning system were also carried out, consisting of:

e dual-antenna GNSS receiver OS-203-GSM [16];

e two GNSS antennas AT330;

e inertial block Girolab GL-VG109.

The system is made according to a separate scheme for integrating data from the GNSS receiver
and IMU, i.e. they work independently of each other. The IMU is periodically adjusted based on GNSS data.

In total, after installing the equipment on the vehicle, 10 races were carried out along the route.
The chosen route simulated an urban environment consisting of buildings close to each other, trees,
metal structures, trusses, and pipes located along the road. An analysis of the operation of the navigation
system was carried out after the races and consisted of comparing coordinates from the GNSS receiver
and the IMU unit.

During the races, the integrity and smoothness of the trajectory, the quality of GSM communica-
tion along the entire length of the route, the possibility of integrating the positioning system with the
onboard computer, and the need and quality of operation of the inertial unit were determined. A frag-
ment of the testing is shown in Fig. 5.

The quality of tracking of navigation satellites throughout the entire trajectory was normal. The
only exceptions were the intersections with iron trusses and pipes, which caused a trajectory shift of 1-
3s.

The quality of the GSM network signal was satisfactory, however, at the beginning of the route,
communication disruptions (irreqular) were noticed. It is recommended to use Wi-Fi to transmit correc-
tive information from the base station to the vehicle.

o

Figure 5. Operation of navigation equipment during testing



The use of an inertial block caused a deterioration in the smoothness of the trajectory, but the use
of an inertial system is desirable to prevent sharp jumps in the trajectory when tracking of navigation
satellites deteriorates. The distance between points during optimal operation was about 2 m along the
entire route. It should be noted that the navigation trajectory cannot be considered a reliable source of
positioning information.

Thus, this navigation system can be used in urban environments, but without the presence of tun-
nels and other long-term interruptions in communication with GNSS satellites. To improve the accuracy
of vehicle positioning in space, in the future, it is necessary to ensure joint work with diversification sys-
tems to increase the reliability of the system (technical vision, work with laser scanners, etc.). Work will
also be done to improve the quality of the output trajectory of the inertial system, and repeated testing
is planned.

According to the results of studies of the navigation system, the deviation of the artificial neural
network movement trajectory from the GNSS movement trajectory did not exceed 3 m. The minimum
deviation value is 1.334 m, the maximum is 2.647 m. The wide interval between the minimum and max-
imum value arose because communication with the GNSS satellites was lost for a long time (more than
10 s) due to interference in the traffic area (metal trusses and pipes) and low vehicle speed. In the future,
it is necessary to improve the quality of the ANN output trajectory, as well as to ensure joint work with
diversification systems to increase the reliability of the system.

Technical implementation of an unmanned vehicle

Preparation for the installation of unmanned control systems for both the electrical platform as a
whole and its components and assemblies is one of the most important tasks. Some components bor-
rowed from commercially produced vehicles are not suitable for integrating a self-driving control system.
Thus, a hydraulic power steering with an electric hydraulic pump is currently installed on the electric
platform. This solution complicates the implementation of steering control in unmanned mode and leads
to an increase in the cost of the design, an increase in its complexity, and a decrease in reliability in the
case of using additional actuators and drives. In the future, this design solution cannot be applied to a
production model.

To avoid these problems, it was decided to implement a steering mechanism with an electrome-
chanical power amplifier. Developing your mechanical rack unit is impractical due to the large financial
and time costs. To speed up the development of electromechanical power steering, an analog was chosen
that is freely distributed on the CIS market and fully meets the requirements set in the technical specifi-
cations. According to the technical specifications of the Joint Engineering Center of the GAZ Group, a
steering mechanism with an electromechanical amplifier was selected and implemented. This rack-and-
pinion steering with a torque sensor on the input shaft, an electric motor located parallel to the rack axis
(drive from the electric motor to the rack through a belt drive and a ball screw drive) and an electrome-
chanical power steering control unit meets the parameters.

The planned transition to a steering system with the possibility of external influence and connec-
tion to ADAS systems with an autopilot function in the future consists of using an electromechanical
steering mechanism of the selected type to control the vehicle’s turn. This type of steering mechanism
meets the requirements for load capacity, and durability and does not violate wheel alignment angles.
Fig. 6 shows photographs of the installation field of the electromechanical rail on the standard places of
the subframe of the unmanned electric bus being developed with minimal modifications.

Figure 6. Electromechanical rack installed in a regular place in an electric bus

Steering control will be carried out by changing the rotation parameters of a three-phase synchro-
nous electric motor mounted on the steering rack. Control signals will be transmitted via the CAN bus.



This solution ensures the integration of steering control into the overall vehicle CAN bus architecture,
rapid response to control input, and reliable operation of the steering control as a whole.

To implement the steering mechanism on a prototype UV, it was necessary to solve several main
problems:

« selection and configuration of the steering motor controller, and transmission of control com-
mands via the CAN bus;

* development of software for electric motor control;

e layout of the steering mechanism with an electromechanical amplifier in the standard places of
the car.

When choosing a controller for an electric motor, difficulties arose due to the lack of a product, or
the characteristics of the existing ones did not meet the requirements. In addition, all technical solutions
on the market are aimed at companies operating on a large industrial scale.

The selected module [17] allows you to adjust the position, speed, and torque of the electric motor.
In addition, this module is also a controller, with the help of which it is possible to receive and transmit
messages to the CAN bus.

Conclusion

The structure of the unmanned vehicle traffic control system has been developed, the hardware
has been selected, and barriers in the field of technical implementation of a steering control system with
the possibility of external influence have been overcome. Design documentation is being developed for
various SBUD systems, software, and data transmission networks that unite all subsystems into a single
network on the onboard computer system, and an electrical platform is being prepared for the installa-
tion of unmanned traffic control systems. Experimental studies of the components planned for installa-
tion on the electric bus were also carried out. The research results confirmed the feasibility of using the
selected components on the UV.

At the moment, the prototype electric bus is equipped with an electromechanical steering rack
with the possibility of external control. The system was tested. After installation and debugging of the
technological equipment, a prototype of the UV will be tested at a specialized testing site to check and
debug all systems.
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TRAINING CNNS TO RECOGNIZE MANUSCRIPTS TRAINING CONVOLUTIONAL NEURAL NET-
WORKS TO RECOGNIZE MANUSCRIPTS

Mitauali Adiletkhan Ruslanuly
Astana IT University, Astana, Kazakhstan

Abstract

Convolutional neural networks (CNNs) are commonly used for image classification tasks, in-
cluding recognizing manuscripts. The process of training a CNN to recognize manuscripts typically
involves several steps:

First, the dataset of manuscript images needs to be preprocessed to ensure that the images
are of a consistent size and format. This may involve resizing, normalization, and data augmenta-
tion techniques, such as random rotations or flips, to improve the quality of the images and to
increase the size of the training set. Next, the dataset is typically split into training, validation, and
testing sets. The training set is used to train the CNN model, while the validation set is used to
evaluate the performance of the model during training and to adjust the hyperparameters of the
model. The testing set is used to evaluate the final performance of the trained model on unseen
data.

The CNN model is defined and compiled using appropriate activation functions, loss func-
tions, and optimization algorithms. The model architecture may consist of multiple convolutional
layers, pooling layers, and dense layers, with the number and size of the layers depending on the
complexity of the task and the size of the dataset. The model is then trained on the training set
using backpropagation and gradient descent techniques to minimize the loss function. During
training, the performance of the model is evaluated on the validation set to determine whether
the model is overfitting or underfitting the training data. If necessary, the model is fine-tuned by
adjusting the hyperparameters, such as the learning rate or the number of layers, to improve its
performance on the validation set. Finally, the trained model is tested on the testing set to evaluate
its performance on unseen data. The accuracy of the model can be further improved by using trans-
fer learning techniques or more advanced architectures such as recurrent neural networks (RNNs)
or attention-based models.

Overall, the process of training a CNN to recognize manuscripts requires careful prepro-
cessing of the dataset, selection of appropriate hyperparameters and optimization algorithms, and
monitoring of the model's performance during training and evaluation. With proper implementa-
tion, CNNs can achieve high accuracy in recognizing manuscripts, making them a valuable tool for
applications such as document analysis and digitization.

Keywords: CNN — Convolutional neural networks, The Mnist — Modified National Institute of
Standards and Technology database, Cross-entropy loss — is used when adjusting model weights
during training, GPU — graphics processing unit, Probability — simply how likely something is to
happen, Prediction — prediction, or forecast, is a statement about a future event or data.

Introduction

Handwritten digit recognition is a classic problem in computer vision and has numerous practical
applications such as automated mail sorting, check processing, and signature verification.

Manuscripted digits are a challenging subset of handwritten digits that are written in a more free-
form style and have greater variation in size, shape, and style. Convolutional neural networks (CNNs)
have been shown to achieve state-of-the-art performance in digit recognition tasks, surpassing human-
level accuracy. In this paper, we explore the use of a CNN based on the Lenet5 architecture to distinguish
between manuscripted digits. We start by preprocessing a dataset of manuscripted digit images to ensure
that they are of a consistent size and format. We then split the dataset into training, validation, and
testing sets and train the CNN using backpropagation and gradient descent techniques. During training,
we monitor the performance of the model on the validation set and fine-tune the hyperparameters of
the model to improve its accuracy. Finally, we evaluate the performance of the trained model on the
testing set to determine its accuracy in distinguishing between manuscripted digits.



Our results demonstrate that the Lenet5 CNN architecture can achieve high accuracy in distin-
guishing between manuscripted digits, with potential applications in automated data entry and image
recognition tasks that involve manuscripted digit data.

Literature review

Handwritten digit identification has long been a fundamental issue in the field of computer vision
and it has been extensively studied in the literature. Traditional approaches to digit recognition involved
manually designing features and using classifiers such as support vector machines (SVMs) or decision
trees. However, these approaches often require domain expertise and suffer from limited accuracy on
complex datasets.

Convolutional neural networks (CNNs) have revolutionized the field of computer vision, achieving
state-of-the-art performance on various tasks, including digit recognition. LeCun et al. proposed the Le-
net5 architecture in 1998, which was the first successful CNN for digit recognition, achieving near-hu-
man level accuracy on the MNIST dataset. Since then, numerous variations of CNN architectures have
been proposed for digit recognition, such as AlexNet, VGG, and ResNet. These architectures have achieved
even higher accuracy on the MNIST dataset and other more complex digit recognition datasets such as
SVHN and MNIST-M.

However, recognizing manuscripted digits is still a challenging problem, as they exhibit greater
variation in size, shape, and style compared to standard handwritten digits. Several approaches have
been proposed in the literature to address this challenge. For example, some methods involve segmenting
the digit into smaller sub-regions and applying different recognition algorithms to each sub-region. Other
methods involve using generative models, such as generative adversarial networks (GANs), to synthesize
new examples of manuscripted digits and augment the training dataset.

Despite these efforts, there is still room for improvement in recognizing manuscripted digits. In this
paper, we explore the use of a CNN based on the Lenet5 architecture to distinguish between manu-
scripted digits. We also experiment with different preprocessing techniques and hyperparameter settings
to improve the accuracy of the model. Our results demonstrate that the Lenet5 CNN architecture can
achieve high accuracy in recognizing manuscripted digits, which has potential applications in automated
data entry and image recognition tasks that involve manuscripted digit data.

Main part (methodology, results)

To get started, we'll need to import some libraries from PyTorch. In addition, we will also use mat-
plotlib.pyplot to see our image data and test data. We will import requests to get an image from the
internet to test our model. We also need the Image module from the PIL library because that is what our
testing image will be, an image. We also need to import the copy library in order to copy our model later

on.
Import libraries

import copy

import torch, torchvision

from torch import nn

from torch import optim

from torchvision.transforms import ToTensor
impert torch.nn.functional as F

import matplotlib.pyplot as plt

import pandas as pd

import numpy as np

from sklearn.metrics import confusion matrix

import requests
from PIL import Image
from io import BytesIO

Set the batch size to 64:
numb_batch = 64

We need to transform the image into a tensor that can be used, so we do torch vision.transforms.ToTen-
sor(). We get the training data from the Mnist library and set download to True. Then we need to trans-
form the images. The same can be done for the validation data except that that train is False. We also
need the data loaders for each dataset and set the batch size to the wanted number, 64:

T = torchvision.transforms.Compose([
torchvision.transforms.ToTensor ()

D

train_data = torchvision.datasets.MNIST( 'mnist_data’, train=True, download=True, transform=T)
val_data = torchvision.datasets.MNIST( 'mnist_data®, train=False, download=True, transform=T)

train_dl = torch.utils.data.Dataloader(train_data, batch_size = numb_batch)
val _dl = torch.utils.data.DataLoader(val_data, batch_size = numb_batch)



plt.imshow(train_data[e][e][@e], cmap ='gray"')

<matplotlib.image.AxesImage at @x284bcl7ecae>
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Creating and Validate the Model: This validation will use the validation set of handwritten digits
and compute how many images are predicted right out of the total number of images. This is just a simple
loop through every image in the validation data loader:

L5 GrEie Leiei) s . def validate(model, data):
model = nn.Sequential( total = ©
nn.Conv2d(1, 6, 5, padding=2), N
correct = @

nn.RelU(), . - .
nn.AvgPoolad(2, stride=2), for i, (images, labels) in enumerate(data):
nn.Conv2d(6, 16, 5, padding=e), images = images.cuda()
nn.ReLU(), x = model(images)
nn.AvgPool2d(2, stride=2), value, pred = torch.max(x,1)
nn.Flatten(), pred = pred.data.cpu()
nn.Linear(400, 120), total += x.size(@)
nn.ReLu(), correct += torch.sum(pred == labels)
nn.Linear(12e, 84), return correct*100./total
nn.ReLU(),

nn.Linear(84, 10)

)

return model

For training, we will set the default value to 3 epochs, the learning rate to 0.001, and the device
to the cpu of the machine. These can be changed by using parameters when calling the train function.
We will use Cross Entropy Loss as our loss function of choice and the Adam optimizer. An array of
accuracies of the validation set is also being kept to plot the graph after the training process is finished
for us to see how the model did on the validation. We only want the best model, so we have to keep a
max_accuracy variable and keep updating it if a new accuracy is higher than maximum. Then we just
copy the best model into best._model and then return best_model at the end of the function:

def train(numb_epoch=3, lr=le-3, device="cpu"):
accuracies = []
cnn = create_lenet().to(device)
cec = nn.CrossEntropyLoss()
optimizer = optim.Adam(cnn.parameters(), lr=1r)
max_accuracy = @
for epoch in range(numb_epoch):
for i, (images, labels) in enumerate(train dl):
images = images.to(device)
labels = labels.to(device)
optimizer.zero_grad()
pred = cnn(images)
loss = cec(pred, labels)
loss.backward()
optimizer.step()
accuracy = float(validate(cnn, val dl))
accuracies.append(accuracy)
if accuracy > max_accuracy:
best_model = copy.deepcopy(cnn)
max_accuracy = accuracy
print(“Saving Best Model with Accuracy: ", accuracy)
print('Epoch: ", epoch+1l, "Accuracy :", accuracy, '%")
plt.plot(accuracies)
return best_model

Now we check if a GPU is available. If so, then we can use it. If not, then we must resort to using
the CPU:

if torch.cuda.is available():
device = torch.device("cuda:@")
else:
device = torch.device("cpu")
print("No Cuda Available")
device

device(type="cuda’, index=8)



Now we will call the training function to actually train the model. Since the function will return
the best model, we store it in the name lenet. | chose to call the function with 40 epochs but you can try
different values and see what works best:

N n N Epoch: 17 Accuracy : 98.918883656210938 %
lenet = train(4e, device-device) Epoch: 1B Accuracy : 98.9080015258789 %

Saving Best Model with Accuracy: 95.91999816894531 Ep“:f ;g 2““"“5’ gg'gfggggégiiggggxx
Epoch: 1 Accuracy @ 05.91999816834531 % pach: couracy i o=s.

Saving Best Model with Accurscy: 97.378@@2746582p3 CPOCh: 21 Accurscy : 98.81999965462422 %

Epoch: 2 Accuracy : 07.3708B@274658203 % Epoch: 22 Accuracy : 98.37999725341797 % 90
Saving Best Model with Accuracy: 97.720@0122879312 Epoch: 23 Accurscy : 98.33098385175781 %

Epoch: 3 Accuracy : 97.72000122070312 % Epoch: 24 Accuracy @ 98.93820838517578 %

Saving Best Model with Accurscy: 98.19999694824219 Saving Best Model with Accuracy: 99.9199966438664 085
Epoch: 4 Accuracy @ 95.19999594324219 % Epoch: 25 Accuracy @ 99.8199956430564 %

Saving Best Model with Accuracy: 98.52999877929688 Epoch: 26 Accuracy @ 98.5 %

Epoch: 5 Accuracy @ 98.52999877929688 % Epoch: 27 Accuracy : 93.86890261@35156 % 9.0
Saving Best Model with Accuracy: 98.5999984741211 Epoch: 28 Accuracy : 985.97@9212287@312 %

Epoch: 6 Accuracy : 98.5999984741211 % Sawving Best Model with Accuracy: 99.85999755859375 s
Saving Best Model with Accuracy: 98.63080838517578 Epoch: 29 Accuracy : 99.85999755859375 % -
Epoch: 7 Accuracy : 593.682800038517578 % Epoch: 3@ Accuracy : 95.38000933064844 %

Saving Best Model with Accuracy: 98.7988@891552734 Epoch: 31 Accuracy : O8.094389244140625 % 970
Epoch: B Accuracy : ©8.79000091352734 & Epoch: 32 Accuracy @ 98.21999815894531 %

Epoch: 9 Accuracy : 98.31999969452822 % Epoch: 33 Accuracy : 98.83999633739062 %

i:n’::g 5;5::’:5?:iy“ftga’“;;;;;;*5';5532529;99755859375 Saving Best Model with Accuracy: 00.3009984741211 %5
Seving Best Model with Accurscy: 96.87000274658203 LPOCh: 34 Accurscy i 99.0999984741211 %

Epoch: 11 Accuracy : 98.8780B274658203 % Epoch: 33 Accuracy : 98.77999877229638 % 9.0
Epoch: 12 Accuracy : 98.B1999969482422 % Epoch: 36 Accuracy : 98.88950938564842 %

Epoch: 13 Accuracy : 95.36680861835156 % Saving Best Model with Accuracy: 99.129997253417%7 0 5 10 15 20 25 0 » 40
Epoch: 14 Accuracy : 98.59000244142625 % Epoch: 37 Accuracy : 99.12999725341797 %

Epoch: 15 Accuracy : 98.87008274658203 % Epoch: 38 Accuracy : 99.11888861835156 %

Saving Best Model with Accuracy: 99.21080213623p47 EPoch: 39 Accuracy : 98.5789912297@312 %

Epoch: 16 Accurscy @ 99.81898213623047 % Epoch: 49 Accuracy : 98.93822838517578 %

Although we were already using the validation data to find the accuracy of our model, we also
want to see where the model got confused. In order to do this, we will have a list of predictions and
ground truth for every image in the validation set. Call the function and store it in two numpy arrays that
are returned from the predict_dl function:

def predict_dl(model, data):

y_pred = []

y_true = []

for i, (images, labels) in enumerate(data):
images = images.cuda()
x = model(images)
value, pred = torch.max(x, 1)
pred = pred.data.cpu()
y_pred.extend(list(pred.numpy()))
y_true.extend(1list(labels.numpy()))

return np.array(y_pred), np.array(y_true)

y_pred, y_true = predict dl(lenet, val _dl)

Now that we have two numpy arrays of the predictions and the ground truth, we can use the con-
fusion matrix feature from sklearn. We are showing this confusion matrix through a pandas dataframe.
Hopefully, since our model was somewhere in the neighborhood of 99% accurate with the validation
dataset, there should be little confusion between digits:

pd.DataFrame(confusion_matrix(y_true, y pred, labels=np.arange(©,10)))

0 1 2 3 4 5 6 7 8 9
0 975 1) 1] 0 0 0 0 0 4 1
1 0 132 0 o) o) 0 1 0 1 1
2 1 1 1028 0 0 0 0 1 1 0
3 0 0 1 1003 o) 2 o 0 2 2
4 0 1 1 0 974 0 0 0 1 5
5 1 0 0 5 0 as4 1 0 1 0
6 5 4 0 0 1 3 943 0 1 1
7 0 3 4 0 0 0 0 1019 1 1
8 2 1 2 1 0 0 2 0 9863 3
9 0 2 0 0 9 2 0 3 1 992

Now that we are confident that our model is pretty good at classifying digits, we can get any image
from the internet with a single digit in it and see what the model predicts! We use the requests library to
get the path and then we can access the contents of the path. This is where we use the Image module
from PIL to open the image from the path. Then we need to resize it to (28, 28) in order to be accessible
by the model. Finally, we call the model with the transformed image (from PIL image to tensor). We must
send in an image as a float and set to the device we want to use. After the model predicts and returns an
output, we need to do a softmax in order to normalize the output into probability (0.0 to 1.0):




def inference(path, model, device):

r = requests.get(path)

with BytesIO(r.content) as f:
img = Image.open(f).convert(mode="L")
img = img.resize((28, 28))
x = (255 - np.expand_dims(np.array(img), -1))/255.

with torch.no_grad():
pred = model(torch.unsqueeze(T(x), axis=0).float().to(device))
return F.softmax(pred, dim=-1).cpu().numpy()

We can simply just copy the image’s address from the internet and paste it in the string path. Then,

we can access the contents of the image and resize it, similar to what we did in the inference function:
path = "https://thumb.ac-illust.com/c3/c3f1db3e849f676df427981547fbadcc_t.jpeg”
r = requests.get(path)
with BytesIO(r.content) as f:
img = Image.open(f).convert(mode="L")
img = img.resize((28, 28))
x = (255 - np.expand dims(np.array(img), -1))/255.

Now that we have successfully transformed the image and resized it, we can see what the image
looks like. If the image looks very different (meaning that the image has been stretched or shrunk signif-
icantly) than what it originally was from the internet, chances are that the model might predict incor-
rectly:

plt.imshow(x.squeeze(-1), cmap="gray")

<matplotlib.image.AxesImage at ©x284bd655c10>
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Now it's time to get the prediction for the image. We can just call the inference function, which
will then call the model itself. Once we receive the predictions, a numpy array of size 10 — for 0 to 9
digits, we have to find index of the array that has the largest value, which means that the model is most
confident in that answer. To do this, we use the built-in argmax function of numpy. Finally, we can just
print the index, which is the digit predicted, as well as the probability (as a percent done by multiplying
by 100), which is nothing but the value of the pred array at the index:

pred = inference(path, lenet, device=device)

pred_idx = np.argmax(pred)

print(f"Predicted: {pred_idx}, Probability: {pred[e][pred_idx]*1ee} %")
Predicted: 8, Probability: 10@.@ %

Here we can just show every the whole numpy array to see the model’s prediction of the probability
of each digit (0-9) being the digit in the image. A really good model should be able to distinguish greatly
between the correct digit and the other 9 incorrect digits. In this case, only 8 is even close to orat 1 (100
% probability), whereas the other digits are very close to 0 (0 % probability):

pred

array([[7.2250548e-14, 8.4960937e-15, 1.1781145e-12, 1.6298326e-12,
1.5884027e-18, 6.5970306e-11, 3.0543030e-13, 4.0287147e-16,
1.0000080e+08, 5.3478467e-13]], dtype=float32)

Conclusion
In conclusion, training a CNN (Lenet5) to distinguish between manuscript digits is a challenging
problem that has been extensively studied in the literature. CNNs have demonstrated remarkable success
in digit recognition, including the Lenet5 architecture, which was the first successful CNN for digit recog-
nition. While recognizing manuscript digits remains a challenge, there have been many approaches pro-
posed in the literature to improve performance. This paper explores the use of the Lenet5 CNN architec-
ture to recognize manuscript digits and highlights potential applications in automated data entry and



image recognition tasks. Overall, this research can contribute to the development of more accurate and
efficient methods for manuscript digit recognition.
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ICTOPISI ®IIOCO®II BUHA

MamroweHko Paica BacunisHa
HauioHanbHull yHiBepcumem xap4osux mexHonoeaitl (Kuis)

Abstract

The article contains philosophical reflections on the existence of wine since time immemo-
rial. The concepts of "philosophy”, "wine" and "being" are explained. Reflections of the Greek phi-
losophers Socrates, Plato and Aristotle on the existence and consumption of wine are given, about
the most direct connection between wine and philosophy, which was in the symposia that took
place in ancient Greece, about meetings that were accompanied by wine and that contributed to
deep philosophical dialogues at many symposia of that time. Wine is considered as an aesthetic
category and a subject of philosophical research from the time of the Neolithic to the present day.
The place of wine in the culture of different nations is shown, as well as the connection between
wine, art and philosophy. About a drink that has a centuries-old history of its appearance and its
production.

AHOmayia

B cmammi HasedeHi ¢inocopcbKi po30ymu Npo ICHYBAHHSA BUHA 3 HE3aNAMSMHUX Yacis.
PosmaymadeHi NOHIMMS Wo make «ginocogis», «BuHo» ma «bymms». HasedeHi po3dymu
2peubKkux ¢inocopis Cokpama, [lnamoHa i Apucmomesna w000 iCHYBAHHA MA BXUBAHHS BUHA;
npo Hatbe3nocepeoHiwul  38'930K BUHA 3 @inocogicro, Wo nosgeas 8 CUMNO3iymMax, AKI
Bidbysanucs B8 aHmMuy4Hil [peuil, npo 3ycmpidi SKi CynpoBOOXCYBAIUCA BUHOM | AKI Cnpusiu
2ubokuM ginocopcbkum diasoeam Ha 6azambox MOOIWHIX CUMNO3iyMax. Po3eIiHYmMo BUHO AK
ecmemuyHy Kamez2opito ma npeomem ¢inocopcbKux 00CaI0HeHb NOYUHAYU 3 YacCiB HEOHeaima
00 Hawux OHiB. [TokazaHo Micuye BUHA B KyJbMypi pi3HUX HAPOOiB, d MAKOMC 3B'A30K BUHA,
mucmeuymsa i ginocodii. llpo Hanit skuld mae bazamosikosy cmopito Nossu ma npo o2o
BUPObHUYMABO.

Keywords: Wine, philosophy, neo-nelite, symposia, civilization, taste, symbiotic relationship,
archaeological evidence, meaning of life, alcoholic drink.

Knroyosi cnosa: BuHo , ¢inocogis, HeoHenim, cumMno3iymu, YuBiii3auis, cMak, cumbiomuyHi
BIOHOCUHU, apxio/l02i4yHi CBIOYEHHS, CeHC XUMMS, aIK020/IbHUU Hanid.

Icmopis BuHa i ginocogii

AKe uikase c/10BOCNOJIyYeHHs — BUHO I iiocogis. [lexmo BBaXae, wo BUHO, ue Hanil, a gpinocodis
ue po3dymu npo bymms. A akxce bymms 6e3 BuHa. fjasatime cno4amky 3’9cyemo, wo make ginocodis.
Omitce, pnocodia - ue «1tobos 0o myopocmi»!  Tak, «110608 00 MyOpoCMi», Ue nepule, icmuHHe 3Ha4eHHs
c108a «ginocoia». Tomy pinocopis BuHa ue po3oymu. po3oymu NPo me, Wo iCHYE BeUKA BIOMIHHICMb
MiXC BUHOM SIK 3aC060M, WO CNPUSIE MOBAPUCLKOMY CNIJIKYBAHHIO [ BUHOM SK CAMUM no cobi K
npeomemom 2i0HUM PinocopCbKUX QOCITIOHEHb.

bymms 00uHU ue cneyugiyHut cnocib ii yHIKaibHO020, HeNOBMOPHO20 ICHYBAHHS. Y csimosill
pinocodii ue noHIMMSs MpakmyemMbCsi NO-pi3HOMY. OOHAK NPU BCiX BIOMIHHOCMSIX BOHO OUIHHEMbCS K
ocobausa peasnbHicme, 36a2HeHHsI AKoi 003B0/1S€ IOOUHI Kpauje 3po3ymimu camy cebe.  Apucmomerib
mpakmysas «bymmsi K bymu», @ MAaxkox< BUC/I0BIOBABCA NPO «OBymms. K make». 3 mux nip mepmiH
«bymms» BUKOPUCMOBYHOMb MAKOX He Y PO3YMIHHI ICHYBAHHS 83A2dJl, A NO3HAYAOMb HUM «BCE, U0
ICHYE» — BXUBAOMb Y 3HAYEHHI «CBIM», «BCECBIM», «KOCMOC». bBymms € Hal®yHOaMeHManbHiwum 3i
BCix ¢pinocogpcbKui kKamezopitl.

TepmiH «ginocodia»,  3ano3udeHo 3 2peubkoi mMosu,; epeu. @ilocola «a0bos8 00 3HAHHS,
dinocogis» nos'azaHe 3 epey. PIA0COPOC «oCBIYeHUU, y4eHul», YymBOPEeHUM 3 OCHOB IMEHHUKIB @IAOC
«opye» [ go@la «Hayka, Mmyopicme». OCMUC/IEHHS MOHKOWB BUHA — CNPABA XUMMS Ui/IUX NOKOJIiHb, a



MOoMy ONUCaM MOHKOWB YUX MAEMHUX NPOUedyp NPUCBAYEHO He 00HY KHU2Y, He 00HY npauro. BuHo ma
inocogis npomsizom yciei' icmopii 6inbw NoB'3aHi, Mix coboro Hix Moxce 30amucs. bazamo YHIKanbHUX
pinocopcbkux OyMOK BUHUK/U 3ABOSKU BUHY, a MOoxXce U ycynepeY. He duBHo, W0 BUHO 3'SBUJIOCS Y BUC-
HOBKAx Besukux mucaumernis. OcHosy MalbymHbOi Ky/ibmypu U000 ICHYBAHHS MA BX#UBAHHS BUHA 6Yy/1uU
3aKknaodeHi epeubkumu ginocogpamu Cokpamom, [l1amoHom | Apucmomesiem.

CmapooasHi ¢inocogu npo BuHoO

Cokpam, 3aCHOBHUKIB 3axioHoi ginocodii. (469 pik 0o H.e. — 399 pik 0o H.e) — nucas, wo: «BuHo
3BOJIOMCYE | YyMUXOMUPHOE OYX | 3aKOIUCYE MYpPOOMU PO3yMYy, BOHO OMHCUBJIAE HAW padocmi, BOHO - MACJIO,
WO NioauBaeMbCA B N02ACAro4Ull BO20HL ¥UMMS. SKUWO MU N'EMO NOMIPHO | MAsIeHbKUMU KOBMKAMU,
BUHO NPOCOYYEMBCS B HAC AK HAUCOI00WA PAHKOBA POCaA».

BionosioHo ¢inocodii [lnamoHa (428-348 22. 00 H.3.), BUHO MAE MAKYX NPUPODY, WO | BO2OHb. BUHO
3liepiBae Oyuwly, 3BiIbHSE i K BI0 YepcmBocmi, mak [ 8id mypbom. Bmim, BniuB BUHA He 3800UMbCS
MiNIbKU 00 3Bi/IbHEHHS BIO 4020Ch: BOHO CNPABJAE | NO3UMuUBHUU epekm, 60 NpUHOCUMb YOJI08IKOBI
CepeodHb020 BIKY BIPY B CBOKD MYXCHICMb, CMApWomy NOKOMIHHIO padiCmb CNISIKYBAHHS, N0BepmMae 0o
xumms, do2o n'tomb 3a 6axaHHsM. [11amoH BBAXAE BUHO He BMIineHHAM 6e371ady i BislbHOCMI, d,
HABNaku, 8io0bpax3eHHAM NOPAOKY Ma 2apMOHii: HeobXiOHO siuwe Cysopo 00MPUMYBAMUCH HOPMU U000
(1020 CNOMCUBAHHS. BiH HaBIMb BBAXCAE 3/I0BXUBAHHS, HANPUK/IAOD, CHOM, 32YOHIUIUM, HIXC 3/10BXUBAHHS
BUHOM.

Apucmomesib (384 p. 0o H.e. — 322 p. 00 H.e.) bys cmyodeHmom [11amora, aKull cam bys y4yHem
Cokpama, nposis 61u3bKo 0Badussmu pokis 8 Akademii [lnamoHa 8 AgiH, cno4amky sik cmydeHm, a
nomim Sk acouiliosaHud. [li3Hiwe BiH Has4yas OnekcaHopa MakedoHCbKo20. BUHO Y pO3YMiHHI
Apucmomesis € npussiIetioBaHUM [HCMPYMEHMOM AaHMPONOJI02IHHO20 NI3HAHHS: 3 (i020 00NOMO20H)
MOXCHA BUOI/IUMU NPUXOBAHI 0C061UBOCMI JIFOOUHLU.

@inocodiro BuHa i BuHonumms, 6i1bW-MeHW NOBHOK MIPOH BIOMBOPeHo Hacamneped Uy OyMKax
sidomux icmopuyHux ocobucmocmel - NOC/II00BHUKIB OpesHix ginocogpis. Tak, KeiHm lopauiti @nakk
(fopauid, 65-8 pp. e.) He cnpulimas BUHO SIK 3a2po3y, 60 «xopobpicmb CMApodasHb020 Kamopa BUHOM
2apmysanacs». Y tio2o noesii BUHO € HANOEM BipHOI'Ma NPUEMHOI OPYXOU, YBAXHOI Myopocmi. A 2peubKull
apucmokpam [laymapx (bnusbko 50-125 pp.) 8B8axas, wo 2apadqull memnepameHm Y NOEOHAHHI «3
BOCHEHHOK PIOUHOH» WBUOWE BUCHAMXCYIOMb OP2aHi3M, | €, 30Kpemd, NpUu4UHOr NepedyacHoi cmepmi
OsnekcaHopa MakedOHCbK020. BiH BBAMAB, WO CNPABXHA KOPUCMb BI0 BUHA He B CN'SAHIHHI, a B8
BUWYKAHIU KOMYyHIKabesibHOCMI, SKit BOHO CNPUSIE, | XOPOWOMY CaMonoYyymmi, SKe BOHO NPUHOCUMb.

Y Cmapomy 3a8imi HanucaHo. «BUHO KOpUCHe 015 #UmmSs JIOOUHU, KULO NUMUMEW (020 NOMIPHO.
Lo 3a cumms 6e3 BuHa? BoHo cmBopeHo 0JiF Becesouwis 1t00aM. BuHo —ue s8iopada cepuro i Bmixa 015
dywi. | 8ce ue — BUHO».

Ha dymKy Besukozo pomaHicma OnekcaHopa [roma (1802-1870), BUHO € 3pAa3KOM BUMIPY CMYNeHs
uusinizoBaHocmi Hapodis. Y (ioco MBopax BUHO nNepedac NUWHY PO3Kiul mpaouuiti BesUuKOC8imMCbKo20
canoHy enoxu Jirodosika XIV, HalpoMaHmMu4yHiWoi enoxu GpaHuy3bKoi icmopii. BoHO € KBIHMeceHuiero
3acmisinisi, K | CaJIOHHA pO3MOBA € HauBsUWUM NPOSIBOM MOBHOI MOHKOUWJ.

Ane Hallbe3nocepedHiwul 38'A30K BUHA 3 GisIocoiero Nosis2as 8 CUMNO3iyMax, SKi 8iobysanucsa 8
aHmuyHit  peuii mo 6yau 3ycmpidi SKi- CYynpoBOOXYBAIUCA BUHOM | SKi CNpUsau  2auboKum
pinocopcbkum dianoeam. Dinocogia cmaHosBuIa 20710BHY MEMYy Po3MOB HA 6azambOoX MOOIUWIHIX
cumnosiymax. Lled pakm nokasye auuie 00Hy CMOPOHY NOEOHAHHS BUHA | ¢iocodil. B miYacu BBaxasu,
wo came Cokpam cnycmus ¢inocodiro 3 Hebec [ 88i8 il B 1H0OCbKe 3umms, (020 BBAXAIU NEPUIUM
2peybkuUM  MOPAJIbHUM Muc/iumesieM. Pasom 3 mum, 2peku maau 0asHO ymBepoxceHul 38u4yal
062080p0BAMU NUMAHHS, WO CAYWHe, a Wo XxubHe, a no2ig0u Ha Mopasb BUC/IOBBAIU B YCIX
simepamypHux msaopax. Cokpam 0719 062080peHHs Ha CUMNO3iyMax cmasus ceplo3Hi NUMArHs Npo poJib
Camoeo BUHA, NPO BU3HAHI YeCHOMU mMaki K cnpaseodnusicms, NoObOXHICMb, 300posull 2/1y30,
cMinusicms i Myopicms.  Tak, BUHO CNOHYKA10 00 HANUCAHHS GiTocodCbKUX mpakmamis, 0o po30ymis,
00 CNIIKYBAHHA B KOJi 00HOOYyMUiB, ane (1020 Couid/bHI [ ICMOPUYHI KOHMeKCmuU CamMo20 BUHA SK
npeomema 2i0HUM GinocopCbKUX 00CTIOHeHb K camum nocobi, Kpi3b npusmy ginocodii, Ha mod yac
6y/10 We He docmamHb0 062pYHMOBAHO.

BuHo i ¢inocogis s8iddasHa manu cumbiomuyHi BiOHOCUHU, AKI 3apOOUIUCS Wie 3a 4acis Nnossu |
BUHQ, [ piniocodii. Apxeoso2ivHi CBIOYEHHS NPO ICHYBAHHS BUHA NOXO0SIMb 3 HEOJIMUYHO20 Nepiody, Mak
8 €2unmi BuHo2paoapcmaso bysio sidome 3a X mucsy pokis 00 Hawoi epu.

OcMUCIeHHSI MOHKOW,IB BUHA — CNPABA XUMMS UIJIUX NOKOJIIHB, d MOMY ONUCAM MOHKOWLIB UUX
MAemMHUX Npoyedyp NPUCBSYEHO He 00HY KHU2y, He 00HY npayro. PeHomeH BUHA B 0ABHI Yacu oNUCAHO
BCeCBiMHbO BIOOMUMU pinocopamu, 8 biibW Ni3HI 4acu NPo BUHO NUCAIU WyMepu, enikypeliyi cmoiku,



Npo HbO20 32a0YEMbCA B KOOEKCi Xammypani, cnoeadu npo BUHO SK CUMBOJY Kposi Icyca Xpucma
NiOHIManaca y paHHbOXPUCMUSHCLKIU ¢inocodii; 8 Hawi 4acu NPo BUHO NUCA/IU BYEHI, iCMOPUKLU,
BUHOPOOU, QOC/IOHUKU, apxeosioau, Ue 3aKopOoHHI 00CTiOHUKU maki aK [pxoH Jinsopm, [p+edmi o,
Jlyenac bepHelm, KesiH CBiHi, PeHOesn [pem, 8im4u3HsHi 0ociioHuku Banepit TiHmysnos, [Tasio MazesiAc,
Edyapo Mopoodeubkud, Cepeiti Knimos, OnekcaHop Lllanosanos, Mukona Xesepxees, I8aH 11a4Kos,
KocmsaHmuH ®paHk, Bonodumup onos, Mukona boliko, OnekcaHop MupoHeHko, [lassio onodpuza,
Mapis Kocmuk, €s2eHis Hikonaldyyk ma 6aeamo iHWux.

TpowKu icmopii BuHopobcmaa

BBa)aemsbcs, Wo BuUHOpobcmaBo noyasno po3susamucs 6aussbko 8000 pokiB momy B8 padoHi
3akaskaszs, CxioHoi' AHamosii ma nisHouyi 2ip 3azpoc (cy4dacHud IpaH). Ha mepumopii' IpaHy 8 patioHi
Xaoxci-@ipy3, 3aceneHomy 7 000 pokig momy, 3HAUW/IU 271eYUKU i3 3a1ULKAMU PeYOBUH, IKi 0OHO3HAYHO
BKA3yBa/U HA BUHO2PAOHe BUHO. Apxeosioeu 0idwiiu BUCHOBKY, Wo Bxe moodi bys supouweHul Bud
BUHO2pady, aHanoeidHul cyqacHomy Vitis vinifera, 3 aKo2o 8u2omoB/atomsb i 6iibWiCMb Cy4aCHUX BUH. 3
yux pezioHis BuHopobcmso nepedwio do Meconomanmii, peyii ma €zunmy. lo Opy2o2o mucs4onimms
00 H.e. BXUBAHHS BUHA B [peyii cmasno 4acmuHoK Ky/1bmypu.

3icmopii Bioomo, wjo BuHo 3apodusiock y CmapooasHbomy bausbkomy Cxooi. Moxiuso, BOHO 6y/10
v Meconomamii. CmapooasHit bnusbkul CBim BBAXAEMbCS KOJUCKOK YuBIini3auii. Tomy i He OUBHO, Uj0
BUHO 3apoousiocs mam, e No akmy 3apooxysandach Uusinizayis. Heabusiky posib y icmopii CmBOpPeHHS
BUHA 3iepanu iHikitul. BoHU po3noBcrodusiu BUHO 6YKBAIbHO No BCboMy bacelHy Ceped3emHo20 mops. €
0aHi, W0 y 0py2oMy mucss40aimmi 00 Hawloi' epu BOHU BXce Masiu Mop20Bi 38'a3Ku 3 €2unmom. Mox1uso,
vV We dasHiwi Yacu BoHU | 3aBe3u BuHo 8 €eunem. Bidomo, wo y 3150 poui 0o Hawioi epu y OpesHboMY
€aunmi BXe CnoXUBaau BUHO. 6azamo 2aeyuKis i3 3a1UKamu BUHA 3HAXoouiu y epobHUUSX opyeor
duHacmii paHHbo20 yapcmaa. A uye 2600 poku 00 Hawoi epu. [ledyamKu Ha mux 2i1e4ukax csid4yams, U0
8 Mi Yacu BUHo2pad sBuUpowyBasu y bauxHsomy Eaunmi. Hadsidomiwum suHopobom 6y8 ¢apaoH [ocep
(npasus y 2665-2645 pokax 00 H.e.), 3 K020 no4anack mpems ouHacmis €aunmy. BurHo y CmapodasHili
[peuii - Konucui 3axioHoi yusinizauii - 3'asunocs y 2000 poui 00 Hawoi epu. PodoHayaibHUKOM
BuHopobcmaa y CmapodasHil [peuii Beaxanu 6oea [ioHica. ®@ykidio (460-400 poku 0o H.e.) AK
30CHOBHUK ICMOPIi K HAyKu 20B0puB, WO 2peku Nonpouwdiucs 3 BAdpBAPCMBOM, KOJU NOYAJIU
BUpOWYBAMU BUHO2PAO — HACMI/IbKU BUHO BY/10 BAXUIUBUM 015 HUX MA IX KY/JbMYypU.

Munu Go2o menaum i Xo/o0HUM, 3 npaHowamu i 6e3, yucmum i po3basieHomy Bodor. [peku
p036asif/Iu BUHO 00HY (1020 YACMUHY — YOMUPMA YACMUHAMU BoOU. [peku BUMPUMYBAIU CBOI BUHA |
BxcuBanu oeo y NoMipHil Kiibkocmi. Bumpumka 8iobysanace 8 nigpocax (2auHsHUX amepopax). llepeo
3a/1UBOM BUHA ameopu 0bKyproBaau 60x#coIuHUM Bockom abo mpas 'aHum nadaqHom. Odiceld i3 [omepa
32a0ye npo BuHa 11-piyHoi BUMPUMKLU.

Pumcbka imnepia nepeliHsna y 'pekis Kysibmypy, 6oz2is, apximekmypy i, 38u4atiHo, 110608 00 BUHA.
boeom BuHopobcmaa y epekis bys bagpoc. PumnasHu Bipusu, Wo BUHO 6Y/10 NOBCAKOEHHOH He0bXiOHICMIo.
Hanid cmas macosum, demokpamuy4HuUM i 6ys docmynHUM 019 BCiX, Hasimeb 019 pabis. | momy, wob
3abe3neqyumu nocmiliHi NOCMABKU BUHA, HA BCIX Mepumopisax, AKi NiOxoouau 0715 BUHOPObCMBd, BOHU
BUPOWLYBA/IU BUHO2PAO.

Pumcbka imnepis 6ysa oyxce 8e/IUKOr | BNJIUBOBOH, KOHMPOJIHOBA/IA BECb Ceped3eMHOMOPCbKUL
baceliH. ToMy Ky/ibm BUHA PO3NOBCHOOUBCA HA Oyxe Besuki mepumopii: 8i0 Icnawii 0o [3painto, 8i0
bpumarii do €2unmy. B momy qucsi, PUMCbKa iMnepisi BNJIUHY/IA HA iICMOPI0 menepiluHix BUHOPOOHUX
pezioHis ®panuii, Himewquru, Imanii; Icnawii; Mopmyeanii. B mod 4Yac 6yiu nonysisgpHUMU  COpmu
BUHo2pady: AnbbaHcbke, Maccikcbke, CoppeHmilicbke, Llekybcbke, danepHcbke. CepedHit vac 01
BUMPUMKU — PUMCbKUX BUH CKkiadas 15 pokis. BuHa 048  HAPOOHUX MaAc -3 POKU.
Mucmeumso BuHopobcmBa Ha038uU4YalHO — PO3BUHYJIOCA B  CepeoHbosiyYl.  MoHacmupi  cmasiu
BAXUIUBUMU 2PABUAMU Y BUPOOHUUMBI, eKcnopmi ma 36epexeHHi BuHd, Wo npusseso 00 mopissi
BUHOM, AKa 3'€0Hana pezioHu no B8citi €8poni.

BuHo2padHe BUHO — ye cmapooasHit Haniti cmeopeHul 6azamosikoBOK NPAUEHD | KMIMIUBICMIO
HapooiB, WO Hacessstomb WUPOKI Mepumopii 3 NOMIDHUM CNeKOMHUM Kjimamom. BuHo ysilwiio B
noscsikOeHHUl nobym, ane He KOMHA J/o0uHa 3Hadoma 3 (020 B/IACMUBOCMSAMU, COPMOBUMU
ocobsiusocmAMU | Micuem ke 3aiMae BUHO ceped Pi3HOMAHIMMS HanoiB.

Jlns 6azambox sitodell BUHO — ye NPOCMO AJIK020/1bHUU Hanil, ane BoOHU NOMUJISHOMbLCSA. BUHO — ye
npodykm 6a2amosikosoi icmopii, Ky/bmypu ma todcbKoi npaui. Mo2o BXUBAHHS 0MoYyeHe pumyanamu,
mpaouuigamMu ma emukemom. BuHo moxce bymu OxepesioM ecmemuyHo20 3a00B0JIeHHS, COUid/IbHO20
€0HAHHA ma ubokux ginocopcbKux po3dymis. BuHo 30amHe nepedamu me, wo Ha dywi mak camo, K
MY3UKaHmMU y BU2/10i My3Uu4HO20 MBOPY YU XYOOXCHUKU Y Ned3axc. Xo4a My3uKka Yu neli3aic MOXCYymab



BUKJIUKAMU Y HAc emouii CNOHMAHHO. A BUPA3HA CU/IA BUHA 3ad/exums 8i0 acouiauitl y csiooMocmi
KOX(HO020 XmO (1020 0e2yCmye. SKW,0 BUHA MAOMb CUJTY BUC/IOB/THOBAHHS, MO BOHU PO3KAXCYMb NPO CBOH
icmopito HapoOXteHHT ma XummeBul WiFX, NPO KyJbmMypy ma mpaouuii Kparo, 38(0KU BOHU POOOM.

CmsoproBamu BUHO — Ue MUCmMeumaso, ue ginocodis, ue ceHc xxumms, akul 3amseye. @inocodis i
BUHO — 0BA CYNYyMHUKU, WO CYyNPOBOOMCYHOMb 00UH O0HO20 yce cBOE bymms. BumoHYeHe BUHO €
HeBi0'EMHOI CK/1A00BOK) PO3KILLHO20 CNOCOBY Xcumms. BUHO — 4apiBHUK, AKUl Mae 8aady 3miHUMuU
csidomicmsb Ha mol HeobxioHul 2padyc, aKull 00380196 NOOUBUMUCS HA peyi HEe3BUYHO, iHaKWe, He mak,
AK 3aB8XOU.

MucmeumBo numu - ue He me, 4020 MOXHA HABYUMUCS 3a 0OUH BeYip abo NPoYUMABUIU OOHY
KHU2y. L{e me, do 4020 Bapmo npazHymu NOCmIlHo, beanepepsHo, Kesux 3a Keauxom. EnemeHmu Kpacu y
BUHI 3a/1examb UiJIKOM Bi0 HAWO20 CNPUUHSAMMS, MOXC NI3HABAMU BUHO BAPMO 00HOYACHO Yumamu
Npo HbO20 [ HACOI00M#CYBAMUCS HUM.

BUHO Y NOEOHAHHI i3 ¢inocogiero ue maxkul Kokmelsib KUl 00HO3HAYHO BAPMO CNpobysamu.
Cumnosiym OyMKU | Kesuxa ue npo me, Wo BCi MU — Pi3Hi, ase BCix Hac 06'€0HYE 00He - npucmpacms 00
AKICHO20 BUMOHYEH020 BUHA. BUHO € HEe MeHW BAaMUIUBUM CKAAOHUKOM J1t00cbko2o bymms. Kysbmypa
BXUBAHHSA BUHA MAE HAba2amo CKAAOHIULY OPeaHiKy, HiX Y@ UBAHHS, HANPUKAAo, nusd. Moxuiuso, y
UbOMY MOMCHA BIOWYKAMU NPUYUHY NEBHOI enimapHoCmi BUHA WO00 NUBA, AKe BBAXAEMbLCS
byOeHHiwum i npocmituum Hanoem. OCMUCIHHS MOHKOW,IB BUHA — CNPABA MUMMS UI/IUX NOKOJIiHb, a
MoMy onUCam MOHKOW,IB UUX MAEMHUX NPOUEJYP NPUCBSHEHO He 00HY KHU2Y, He 00HY NPAUFO.

Hema ceHcy 2080pumu NPO YCOOHY KPUMUKY, Koau (0embCs npo subip BUHA: Bpewmi, Bce
3anexwums 8i0 ocobucmoao cmaky. OcHoBa ocobucmocmi, mobmo 3HAHHS [ 00CBI0, NPUMAMAHHI IFOOUHI
Nnio Yac o03HatloMIeHHs 3 KOHKPemMHUM BUHOM, Mex Mae 0cobucmicHy npupody. [Ipouec CMakyBaHHs BUHA
NOPIBHIOEMBCS (3 NPOUECOM NPABUJIbLHO20 MUC/EHHS, WO 0dpye paodicmb [ HACOMI00Y BI0 XUMMS.
dinocogia dae moxciusicms 3p03ymimu, 3Haldmu 0cob1uBuUl 38 930K MIXC pe4amu, CBIMOoM i Il0OUHO, a
BUHO B UbOMY pasi € paduie HepayioHasbHUM ma KpeamusHUM CNOCObOM Ni3HAHHS. TobMo, CMaKyBaHHs
2apHO20 BUHA O0AE HAM 3A00BOJIEHHS, A/l Ue MAKOX 0aE MOXUIUBICMb Mucaumu. CMak 3anpoulye
pPO3MIpKOBYBAMU NPO Me, Wo MU N'emo, | BIOKpusae 6e3niy dymok Bi0 ¢inocodis 00 38u4aliHUX
deaycmamopis.

AKWO Ha CMAK BUHO BIOPI3HAEMbCA Y Pi3HUX HAUILU, MO YU 83A2asii MOXe ICHyB8amu make NOHAMmS,
AK CMAK BUHA. AKWO BIONOBIOb He2amuBHd, CMak Cyb'ekmusHUl | 3anexcums auwe Biod iHOUBIOYaIbHUX
nepexusaHb. TOM(, YU MOXEeMO MU NO-CNPABXCHLOMY PO30iIUMU HAcosody Bi0 Ub020 Keuxa.
He3anexwHo 8i0 mo2o, € 6aXAHHS YU Hi, - ICHYE HAOIS Ha Me, U0 MU MOXEeMO NOSICHUMU Hawe 6a)caHHs
PO30iIUMU Keslux HalKpaujo2o BUHA 3 HAWUMU CyNYyMHUKAMU 3*cumms. Kpumuku BuHa 00380/15t0mb cobi
8 00HY MUMb 2080PUMU, U0 CMAK Cy6 eEKmMUBHUU, a BX#e HACMYNHOI Mumi — pekomeHOyBamu 00Hi BUHA
6isIbWe 3a iHWI, NOSICHIOKYU, U0 Ui BUHA HEeNepeBepuIeHi.

@inocogcbkuli OUCKYPC NPO BUHO

@inocoia icHye woHatimeHwe 2500 pokis Ha Mmepumopii, Ky Ha3uBaemMo mMu 3axo0oM, | Mae uje
6inbW 0asHE KopiHHS B8 A3ii. Ane 0o cepeduHu 2000-x poKiB mepmiHy «@inocogis BUHA» HABIMb He
icHyBano. 3a ocmanHi 15 pokis 3'a8unocs Kinbka MmoHo2padill i KibKa aHmosio2it, npucssYeHux yid memi,
Xo4a i HaBpsA0 Yu MOXCHA HA38amMUu UeHMPAabHo Yy Ginocodii. Y 38'a3Ky 3 makum OUCKYpCoM BUHUKAE
NUMAHHs, Yomy ¢inocodu B3azani NoBUHHI 0620B0prHOBAMU BUHO, i YOMY 6YOb-XMO, XMO UiKaBUMbCS
BUHOM, NOBUHEH NPUC/TYXamucs 00 MOo2o, W0 20BopAMb ginocodu.

@inocogcbKuli OUCKYPC NPO BUHO BUHUK HE Y BAKYyMi. [Jo cepeduHu 20-20 cmosiimms mMu 6 Hikoau
He 3ycmpinu «ginocodito ekoHoMiKu», «pinocogiro npasa, «pinocodito Hayku», «binocoiro coyianbHUX
HayKk» 4u «isIocopito MUCMeumaa», KOXHA 3 AKUX CMaaa CMaHoapmHOK 4acmuHor PilocopCcbKo2o
KaHoHy. ®inocopam 3asxou bys0 Wo cKkazamu npo Ui NPAKMUKU, ane BOHU He by/u OpeaHi30BaHi B8
OKpemi cybouCuuNIiHU 3i CBOIMU B/IACHUMU NpeoMemamu.

[punyuweHHaM, Wwo Cmoimb 3d NOABOK UUX CyO6OUCYUNJIiH, € me, WO BUBYEHHS inocodil
NPUHOCUMb Y HUX NEBHI HaBUYKU YU 6i1bW NOBHE PO3YMIHHS U000 3aHYPeHHS Yy cami OUCUUNJIIHU. Takum
YUHOM, HOMA2aro4YUCh 3'9CyBamMuU, KUl BHECOK Moxce 3pobumu ¢inocogis BuHa y cnisibHomy obumernis
BUHA, MOX(HA HAMPANUMU HA NUMAHHAM NPO Me, SKi came HABUYKU YU 3HAHHS XApakmepu3yrmb
pinocodiro.

[Mepwe, wWo 04eBuOHO: ¢inocodia KopucHa, KOaAU JIH0OCbKA NPAKMUKA NIOHIMAE CKAAOHI
KOHUeNnmyasibHi NUMAHHS. B UboMy BUNAOKY Pislocopu po3mymadyrodu KoHUenmyaabHi NUMArHS,
BUKOPUCMOBYHOMb J102IKY, POKYCYroHU | BIOMOYYHOYU NUMAHHS, AKi NOmMpibHO Nocmasumu, wob sHecmu
ACHICMb, | NOSICHIOYU NPUNYUIEHHS | NepedyMOoBU, SKi He € 04eBUOHUMU | NPO AKI NPAKMUKYHOYI NeBHI
BUOU Qifl/IbHOCMI MOXCYMb He 3Hamu. MoxiuBo, Baxuiusiwe me, Wo Giocopu BUKOPUCMOBYHOMb CBOH)



30amHicmb pobumu BUCHOBKU | popmMy/IHoBaMU KOHUenUii 019 cuHmesy cgep 00C/ioeHHs, AKi Ha
nepwul noesiisgd Moxymbs 30dBAMUCA He NOB'A3AHUMU M@ Cobor. 3BuYalHo, ue 3a2adsibHi
iHMeneKkmyasbHi HaBUYKU, ane ¢inocopcbKa nio2omoska Mae 3pobumu ix 0cob/1uBoO BNPABHUMU.

@inocopu Makox« cneyianizyromscs Ha pauioHasbHoOMy 0brpyHMYBaAHHI. He 3a00B0/IbHAHYUCH
NPOCMO BCMAHOBJICHHAM NOXOOMEHHS HAWUX CUCMeM NepeKkoHAaHb, Ginocodu 30Cepedxcytombscs Ha
dokaszax, ki nidmpumyroms HaWwi CUCMeMU NePeKoHAaHb, [ Ha MOMY, YU MAEMO MU BA2OMIi Nidcmasu
Bipumu B me, y WO BIPUMO, WO BUMA2d€e OOCTIOMEHHS MO20, WO CAMe BBAXAEMbLCS BA2OMUMU
nidcmasamu. [HwWuUmMu cro8amu, inocopu Oymaroms NPO MUCTEHHS | HamMazaromscs po3pobumu
KOHUenuji, aKi 00NOMOXCYMb HaM MUC/IUMU YimKilue.

Y 6yob-5KoMy pasi, AKWO NPAKMUKA He NOPYUYE HOOHUX KOHUENMYA/bHUX NUMAHb, BOHA HE €
dobpum KaHoudamom 0518 PilocoPCbKO20 OCMUCTEHHS. € CYMHIBU, WO XO4Y KOJUCh MU Nobayumo
pinocopiro asmopemoHmy, inocopito pobomu Koan-ueHmpy abo dinocopito maxci, momy uio
04eBUOHO, WO BOHU HEe NIOHIMarome KOHUEeNmMyasabHi abo JsoeidyHi npobiemu, AKki nompebyromb
BUpIWeHHS. 3 Ub020 BUNIUBAE, WO 019 MO020 Wob @inocopcbkull OUCKYPC PO3BUHYBCA HABKOJIO
NPakmuKku BUHOPOBIB, MO NOBUHHI ICHYBAMU KOHUENMYAsbHi NUMAHHS, SKi, NpuHalimHi, nompebyroms
yBazu. Ome, 3 aKUMU KOHUenmyaibHUMU NUMAHHAMU CMUKAEMbCS BUHOPObHA iHOYCmMpid, Ha fSKe
pinocopcbke 0ocnioxeHHs Moo 6 NPoUMU CBOE CBIMJIO BiONOBIOHO BUPOOHUUMBY BUHA.

BuHo - ue He NpoCmo NOPUis anKo2osto, [ 020 HIKOAU He MOM(HA Naymamu 3d epekmom 3i
CNUPMHUMU Hanosmu abo 3 Kokmelnamu. BuHo - ue He 3miwaHull Hanit, a mpaHcgopmauis sBuHo2pady.
lepemaopeHHs dywli nid (020 BNIUBOM € JlulLIe NPOOOBHEHHAM [HUIO20 NEePEemMBOPEHHS, SKe NoYaIoCs,
MOMC/IUBO, N'IMOecsim poKiB Momy, Kou BUHO2PAd Bnepule 3ipaasiu 3 j103U.

Ky/s1bmypa cnoXuBaHHs BUHA - e He NPOCMO CYKYNHICMb NPpAasUI emuKkemy.

L{e uine camocmiliHe HanpasieHHs 8 po30i/ii ¢inocopii BUHA, SKe 2pYHMYEMbCS Ha NOBA3I 00 BUHA,
do npupodu, do cebe ma 0o iHwux aroded. Yum bisbuie 0UHA 3aHYPHEMBCS Y ICMOPIto BUHA, Y (1020
NOX00M(eHHs, Y (i020 BUPObHUUMABO, Yy Memagizuky, y (020 NosimuKy ma eKoHOMIKY, mum 6ibuie
PO3YMIEW HYOMY BYUMb io4odisa BUHA. A BYUMb BOHA HAC!

- HACO/1I00:#CYBAMUCS BUHOM BOYMJIUBO, OOC/IIOHCYHOYU (1020 CMAK, apoMam,iCmopito;

- UiHysamu pi3HOMaHimms BUH ma nosaxamu terroir, 3 9K020 BOHO POOOM;

- diumucst BUHOM 3 671U3bKUMU, U406 CMBOPUMU aMMOCepy EOHAHHS | CNINIKYBAHHS,

- BXUBAMU BUHO NOMIPHO, W06 BOHO 36a2a4yB8asio ¥Uumms, a He WKoous1o tomy.

BucHosku

Omi#e, Koau Mu NIOHOCUMO Kesux BUHA 00 BYCM, MU HACOJIOOXCYEMOCS NPOUECOM, WO MPUBAE:
BUHO - Ue XUBA icmoma, 0CMarHit pe3y/ibmam iHWUX *#UBuX icmom i NpabamasKo XUmMmS 8 HAC CAMUX.
Lle uina ginocogis, aka rpyHmMyemsCcs Ha NoBasi 0o BUHA, 00 NPUPOOU, 0o cebe ma 0o iHwuXx rooed. Kpim
Mo20o, BUHO CNOHYKAE 00 MBOPYOCMI Ma BOYyMIUBUX PO30YyMIB. Biodymms Hacos00u ma BullyKaHocmi,
AKI CYyNPOBOOMCYHOMb CNOMUBAHHS BUHA, MOXCYMb B0amu 00 MBOPY020 HAMXHEHHS ma CMuMy/1Ho8amu
msopyull npouec. bazamo XyOOXHUKIB, NUCbMEHHUKIB MaA MUMUIB 3HAX00SMb Yy BUHI 0Xxepesio
HAMXHeHHS ma emouiliHo2o 36a2aqyeHHs 019 CBOIX MBOPIHb. BuHO 36az2adye »cumms JIH00UHU, doxe ye:
KJ1H04 00 HOBUX 3HAHb, eMoUill Ma Bpax3ceHb; MOXIUBICMb NOOOPOXCYBAMU CBIMOM, He BUXOOSYU 3 OOMY,
3HatloMumucs 3 pi3HUMU Ky/Ibmypamu ma mpaouuismu,; 4yoose 00NOBHEHHS 00 POMAHMUYHOI BeYepi,
OpYXHbOI 3ycmpidi abo cimeliHo20 cBAmMaA. BUHO — ue Mucmeymaso dummsi!

3 Buwe HagedeHo2o0 MOXCHA CKA3amu, W0 PO3BUMOK HAYKU HOBO20 4acy AK [ COUid/ibHI
nepemasopeHHs BUKJ/IUKAIU 00 XUMMS HOBY OpieHMauito B8 Ginocoii. AKWwo 8 cepedHi BiKu BOHA
BUCMYNAsIA B COKO3I 3 6020C/I0B8AM, B €N0OXY BIOPOOHEHHS - 3 MUCMEUMBOM MA 2YMAHIMAPHUM 3HAHHSIM,
Mo menep BOHA CNUPAEMbLCSA 20JI0BHUM YUHOM HA HAYKY. | NOCKiIbKU HAYKa 3almae nposioHe micuye B
csimoansdi uiei enoxu, mo i 8 ¢inocoii Ha nepwiuli NaaH Buxo0SMb Meopii Ni3HAHHS 2HOCeonoeaii.

Y3aeanbHIoO4U, BUHO BNIUBAE HA KyJbMYypYy ma mucmeuymso Yy 6aeamoepaHHul cnoci6,
Bi006pAXCArOYU 3HAYEHHS MA CUMBOJTI3M Y PI3HUX ACNEKMAx XUmmMS Cycninbcmaa. Mozo npucymHicms 8
penieitiHux obpadax, nimepamypi, My3uui ma mucmeymsi c8id4ums npo o2o enubokud KysibmypHuUl
BNJIUB | 3HAYeHHS 0J151 IF0OCMBA Yepe3 BIKU. BUHO — ye He NpoCMOo Hanit, BOHO € HEBIO'EMHOK YaCMUHOK
Hawoi Ky/s1bMypHOI CNaduwjuHu ma MucmeybKoi' mpaouyii.
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