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NUCLEIC ACIDS: STRUCTURE, CHEMICAL
PROPERTIES, AND THEIR CENTRAL ROLE IN
MOLECULAR BIOLOGY
Gylydzhova M.!, Malikgulyeva G.A.%, Yoldashova M.T.}
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Abstract: Nucleic acids, encompassing DNA and RNA, are the
fundamental biomolecules responsible for the storage,
transmission, and execution of genetic information. Their
structural versatility underpins their diverse functions, from
encoding hereditary traits to regulating gene expression and
facilitating enzymatic activity.

Keywords: nucleic acids, DNA, RNA, genetic information, double
helix, RNA structure, genetic replication, protein synthesis, gene
regulation.

UDC 577.21

Nucleic acids are indispensable macromolecules that serve as
the blueprint of life. Found in all living organisms and viruses,
they are the molecular repositories of genetic information. First
identified by Friedrich Miescher in 1869, their significance was
fully realized with the discovery of the DNA double helix by
Watson and Crick in 1953. The understanding of nucleic acids
has since expanded to encompass their dynamic roles in cellular
regulation, catalysis, and evolution. This article provides a
comprehensive overview of the structure, function, and
applications of nucleic acids, emphasizing their molecular
versatility and biological significance.
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Molecular Structure of Nucleic Acids

1. DNA: The Double Helix

DNA (deoxyribonucleic acid) is a polymer composed of
nucleotides, each consisting of a deoxyribose sugar, a phosphate
group, and a nitrogenous base (adenine, thymine, cytosine, or
guanine). The double-helical structure, stabilized by hydrogen
bonds between complementary bases (A-T and C-G), provides a
mechanism for genetic replication and stability (Watson and
Crick, 1953). DNA’s antiparallel strands and helical geometry are
optimized for compact storage and error-proof replication.

2. RNA: The Versatile Polymer

RNA (ribonucleic acid), though structurally similar to DNA,
differs by having ribose sugar and uracil instead of thymine. RNA
1s typically single-stranded, allowing it to adopt diverse secondary
structures such as hairpins and loops. These structures enable
RNA to perform varied functions, including encoding proteins
(mRNA), catalyzing reactions (ribozymes), and regulating gene
expression (miRNAs and siRNAs).

3. Non-Canonical Structures

Beyond the classical double helix, nucleic acids can form
alternative structures such as G-quadruplexes, Z-DNA, and
triplex DNA. These non-canonical configurations play critical
roles in telomere maintenance, gene regulation, and chromatin
dynamics (Smith et al., 2020).

Functions of Nucleic Acids

1. Genetic Information Storage and Transmission

DNA'’s primary role is to store genetic information, which is
faithfully transmitted to offspring during replication. The
sequence of nucleotides in DNA encodes the instructions for
synthesizing proteins, the functional units of the cell.

2. Protein Synthesis

RNA acts as the intermediary in the flow of genetic
information from DNA to protein. mRNA transcribes genetic
instructions, tRNA delivers amino acids, and rRNA forms the
structural and catalytic core of ribosomes. This central dogma of
molecular biology underpins cellular function (Crick, 1958).



3. Regulation of Gene Expression

Non-coding RNAs, such as miRNAs and IncRNAs, have
emerged as key regulators of gene expression. They modulate
transcription, translation, and mRNA stability, influencing
developmental processes and disease pathogenesis (He and
Hannon, 2004).

4. Catalytic Activity

Certain RNAs, termed ribozymes, possess catalytic
capabilities. The discovery of ribozymes, such as the self-splicing
intron and the ribosome’s peptidyl transferase center, challenged
the dogma that only proteins could act as enzymes (Cech, 1989).

Nucleic Acids in Biotechnology

1. Polymerase Chain Reaction (PCR)

PCR is a revolutionary technique that exploits DNA’s ability to
be amplified exponentially. This method, developed by Kary
Mullis in 1985, has transformed diagnostics, forensic science, and
genetic research.

2. CRISPR-Cas Systems

The discovery of CRISPR-Cas systems, derived from bacterial
defense mechanisms, has revolutionized genome editing. By
leveraging RNA-guided DNA cleavage, researchers can precisely
modify genetic sequences, with applications in medicine,
agriculture, and synthetic biology (Doudna and Charpentier,
2012).

3. RNA Therapeutics

The therapeutic potential of RNA has been realized in recent
years, exemplified by mRNA-based vaccines and RNA
interference (RNA1) technologies. These advances highlight
nucleic acids as a versatile platform for disease treatment and
prevention.

Challenges and Future Directions

1. Stability and Delivery: The inherent instability of RNA
and its susceptibility to enzymatic degradation pose challenges
for therapeutic applications. Advances in nanoparticle-based
delivery systems aim to address these issues.

2. Epigenetic Regulation: Understanding the role of DNA
and RNA modifications, such as methylation and acetylation, is
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critical for elucidating their regulatory functions and implications
in disease.

3. Expanding the Genetic Alphabet: Synthetic biologists are
exploring the incorporation of non-natural bases into DNA and
RNA to expand their functional repertoire, opening new avenues
for bioengineering.

Conclusion

Nucleic acids are the cornerstone of molecular biology, driving
genetic inheritance, cellular function, and biotechnological
innovation. From the elegant simplicity of the DNA double helix
to the dynamic complexity of non-coding RNAs, these
biomolecules continue to inspire and revolutionize science. As we
advance our understanding of their structure and function, nucleic
acids will undoubtedly remain at the forefront of research and
innovation, shaping the future of medicine, agriculture, and
synthetic biology.
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Abstract: Petroleum contamination poses a persistent challenge
to soil health and environmental sustainability. Among the myriad
bioremediation strategies, the utilization of Acinetobacter species
in peat soils has emerged as a promising approach. This article
synthesizes existing research to explore the mechanisms by which
Acinetobacter spp. contribute to hydrocarbon degradation,
emphasizing their metabolic versatility, adaptability to peat
environments, and interactions within microbial consortia.
Keywords: petroleum hydrocarbon contamination,
bioremediation, Acinetobacter spp., hydrocarbon metabolism,
biosurfactant production.
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The contamination of soil by petroleum hydrocarbons is a
global environmental issue resulting from industrial activities
such as oil extraction, transportation, and accidental spills. These
contaminants, characterized by their complex chemical structures
and hydrophobic properties, are resistant to natural degradation
processes, persisting in the environment and posing risks to
terrestrial ecosystems (Gong et al., 2018). Bioremediation,
employing microorganisms to metabolize pollutants, offers a
cost-effective and eco-friendly alternative to physicochemical
methods.

Acinetobacter species, ubiquitous in various environments,
have been identified as potent hydrocarbon degraders. Their

metabolic diversity, ability to produce biosurfactants, and
8



resilience under nutrient-limited conditions make them suitable
candidates for remediating petroleum-contaminated soils. The
unique properties of peat, including its high organic matter
content and water retention capacity, create a conducive
microenvironment for Acinetobacter spp., enabling effective
hydrocarbon degradation.

Mechanisms of Bioremediation by Acinetobacter spp.

1. Hydrocarbon Metabolism

Acinetobacter spp. possess an array of enzymes capable of
degrading diverse hydrocarbon fractions, including alkanes,
aromatics, and polycyclic aromatic hydrocarbons (PAHs). Das
and Chandran (2011) reported that Acinetobacter strains isolated
from oil-polluted sites exhibited high enzymatic activity, with
alkane hydroxylase and catechol dioxygenase playing central
roles in hydrocarbon degradation.

2. Biosurfactant Production

The production of biosurfactants is a hallmark of Acinetobacter
spp., facilitating the emulsification and solubilization of
hydrophobic  hydrocarbons. This process increases the
bioavailability of hydrocarbons, making them more accessible for
microbial uptake. Margesin et al. (2003) demonstrated that
Acinetobacter strains in peat soils significantly enhanced
hydrocarbon degradation rates by producing biosurfactants, which
reduced the surface tension of oil-water interfaces.

3. Resilience in Peat Environments

Peat soils, characterized by their high organic matter content
and acidic pH, present unique challenges for microbial survival
and activity. However, Acinetobacter spp. exhibit remarkable
adaptability to these conditions. Studies by Thavamani et al.
(2012) highlighted that the moisture retention capacity and
organic richness of peat not only support microbial growth but
also enhance the persistence of biosurfactants and enzymes
secreted by Acinetobacter.

4. Synergistic Interactions

In peat soils, Acinetobacter spp. often interact with other
microbial populations, forming consortia that exhibit enhanced
degradation efficiency. These interactions enable the cooperative
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metabolism  of

complex

hydrocarbons,

leveraging the

complementary enzymatic capabilities of different microbes.
Empirical Evidence: Key Studies on Acinetobacter in Peat-

Based Bioremediation.

Study Contamin | Remediatio | Key Findings

ant Type | n

Efficiency
Das and | Crude oil | >80% High enzymatic activity
Chandran degradation | facilitated hydrocarbon
(2011) breakdown.
Margesin et | Diesel 70% Biosurfactant
al. (2003) degradation | production  enhanced
bioavailability.

Thavamani | PAHs 65% Peat environments
et al. degradation | supported microbial
(2012) activity.
Ramos et | Mixed >T75% Synergistic interactions
al. (2010) | hydrocarbo | degradation | improved degradation

ns rates.

Challenges and Limitations

Despite the promise of Acinetobacter-mediated bioremediation
in peat soils, several challenges persist:

1. Nutrient Limitations: Peat soils, though rich in organic
matter, often lack essential nutrients such as nitrogen and
phosphorus, which are critical for microbial metabolism.

2. Environmental Variability: Factors such as temperature,
moisture, and pH significantly influence microbial activity.
Inconsistent environmental conditions in field settings can hinder
the scalability of laboratory-optimized processes.

3. Biosurfactant Persistence: While biosurfactants enhance

hydrocarbon bioavailability,

their persistence

in the soil

environment can vary, affecting long-term remediation efficiency.
Research into stabilizing biosurfactants in situ is needed.

4. Microbial
Acinetobacter

spp. must

Competition: In
compete with native microbial
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populations, potentially reducing their efficacy. Strategies to
selectively enhance Acinetobacter populations, such as
bioaugmentation, require further exploration.

The application of Acinetobacter spp. for bioremediation in
peat soils represents a synergistic integration of microbial ecology
and environmental restoration. By leveraging the metabolic
versatility, biosurfactant production, and adaptability of these
microorganisms, petroleum hydrocarbon contamination can be
effectively mitigated. Future research should focus on:

o Field Trials: Expanding the application of Acinetobacter
spp. to large-scale field conditions to validate laboratory findings.

« Genetic Engineering: Enhancing hydrocarbon-degrading
capabilities through genetic modifications.

o Consortium Optimization: Exploring microbial consortia
that include Acinetobacter spp. to maximize degradation
efficiency.

o Sustainable Practices: Integrating bioremediation
strategies with ecological restoration to ensure long-term soil
health.

By addressing these challenges and harnessing the unique
properties of Acinetobacter spp., bioremediation in peat soils can
contribute to sustainable environmental management and
pollution mitigation.
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Abstract: Saponins, a class of naturally occurring glycosides with
surfactant properties, have garnered significant attention for
their wide-ranging applications in pharmaceuticals, cosmetics,
and agriculture. Licorice (Glycyrrhiza glabra), a medicinal plant
widely used in traditional remedies, is a rich source of saponins.
Extracting saponins from licorice waste offers a sustainable
approach to valorizing agricultural by-products.

Keywords: saponin extraction, waste licorice, bioactive
compounds, amphipathic glycosides, pharmaceutical
applications.
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The extraction of saponin from waste licorice represents a
significant advancement in the utilization of agricultural and
industrial by-products. Licorice (Glycyrrhiza spp.), known for its
medicinal and sweetening properties, contains valuable bioactive
compounds, among which saponins play a pivotal role. Saponins
are amphipathic glycosides with a wide range of pharmaceutical,
cosmetic, and industrial applications. Their extraction from waste
licorice offers a sustainable and economically viable method of
resource recovery, contributing to global efforts toward waste

reduction and resource optimization (Chen et al., 2020).
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Composition and Importance of Saponins

Saponins are naturally occurring compounds characterized by
their detergent-like properties. Structurally, they consist of a
hydrophilic glycoside moiety and a hydrophobic aglycone
(sapogenin). These unique amphipathic properties make them
valuable in numerous applications, including their use as
emulsifiers, foaming agents, and bioactive components in
pharmaceuticals. In the pharmaceutical industry, saponins exhibit a
diverse range of biological activities, including anti-inflammatory,
antimicrobial, and anticancer effects. Their potential as
immunomodulators has also garnered attention, particularly in
vaccine formulations, where they serve as adjuvants to enhance
immune responses (Li et al., 2018). Furthermore, their ability to
enhance the bioavailability of certain drugs through improved
solubility and absorption makes them critical excipients in modern
drug formulation (Wang et al., 2019).

Waste licorice is a by-product of the licorice extraction
process, commonly discarded by the confectionery and
pharmaceutical industries. This residual material consists
primarily of fibrous components, residual glycyrrhizin, and minor
quantities of bioactive compounds. Historically regarded as
industrial waste, this by-product poses environmental challenges
if not managed properly. Recycling waste licorice not only
mitigates environmental concerns but also aligns with the
principles of sustainable development by transforming waste into
value-added products, thereby promoting a circular economy
(Zhang et al., 2021).

Extraction Techniques

The extraction of saponin from waste licorice involves a
variety of innovative techniques, each offering distinct
advantages and limitations. Advances in extraction methodologies
have aimed to enhance efficiency, reduce environmental impact,
and improve the purity of the extracted saponins.

1. Solvent Extraction: Solvent extraction is one of the most
widely utilized methods for saponin recovery. It involves soaking
waste licorice in solvents such as ethanol or methanol, followed by
filtration and evaporation to isolate saponins. This conventional
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approach is efficient for large-scale operations but often requires
additional purification steps to remove co-extracted impurities (Xu
et al., 2020). The optimization of solvent concentration and
extraction conditions remains a critical area of research.

2. Ultrasound-Assisted Extraction (UAE): UAE utilizes
ultrasonic waves to disrupt plant cell walls, facilitating the release
of intracellular saponins. This eco-friendly technique significantly
reduces extraction time and solvent usage, making it a preferred
choice for sustainable extraction processes. Studies have shown
that UAE enhances yield and maintains the structural integrity of
heat-sensitive compounds, positioning it as a promising
alternative to traditional methods (Liu et al., 2019).

3. Supercritical Fluid Extraction (SFE): SFE employs
supercritical carbon dioxide, often combined with co-solvents
such as ethanol, to extract saponins selectively. This method is
highly efficient and yields high-purity saponins. However, its
widespread application is hindered by high initial investment
costs and the need for specialized equipment. Despite these
challenges, SFE is gaining traction as an environmentally friendly
extraction technology (Sun et al., 2021).

4. Microwave-Assisted Extraction (MAE): MAE employs
microwave energy to heat the solvent and plant material rapidly,
accelerating the extraction process. This technique has been
shown to preserve the bioactivity of saponins while improving
extraction efficiency. The ability to fine-tune microwave power
and extraction parameters makes MAE a versatile and scalable
option for industrial applications (Huang et al., 2022).

5. Enzyme-Assisted Extraction (EAE): EAE involves the use
of enzymes to break down plant cell walls and enhance the
release of saponins. This technique is particularly advantageous
for its specificity and minimal environmental impact. Enzymatic
methods are increasingly being integrated with other extraction
technologies to achieve synergistic effects (Gao et al., 2020).

Applications of Extracted Saponins

The extracted saponins from waste licorice have diverse
applications across various sectors:
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e Pharmaceuticals: Saponins are used as adjuvants in vaccines,
leveraging their immunomodulatory properties to enhance vaccine
efficacy. Additionally, they are active ingredients in anti-
inflammatory, antimicrobial, and anticancer formulations,
demonstrating their versatility in addressing a range of health
conditions.

e Cosmetics: The natural foaming and emulsifying properties
of saponins make them essential components in skincare and
haircare products. Their bioactive nature adds value by promoting
skin hydration, reducing inflammation, and protecting against
oxidative stress.

e Food Industry: In the food sector, saponins are employed as
natural emulsifiers and stabilizers, contributing to the texture and
shelf life of processed foods. They also hold potential as dietary
supplements due to their health-promoting properties.

e Agriculture: Saponins serve as natural pesticides and
fungicides, offering an eco-friendly alternative to synthetic
agrochemicals. Their role as plant growth stimulants further
highlights their importance in sustainable farming practices (Gao
et al., 2020).

e Biotechnology: Emerging applications include their use in
nanotechnology, where saponins act as stabilizing agents for
nanoparticles, and in bioremediation processes to detoxify
pollutants in the environment.

Challenges and Future Directions

Despite the potential of saponin extraction from waste licorice,
several challenges persist. The optimization of extraction methods
to maximize yield and purity while minimizing environmental
impact is an ongoing area of research. Scalability remains a
significant barrier, as many advanced extraction techniques
require substantial capital investment and technical expertise.
Additionally, the variability in saponin content across different
sources of waste licorice necessitates standardization in raw
material processing (Yang et al., 2023).

Future research should focus on the integration of green
chemistry principles into extraction processes, ensuring minimal use
of hazardous solvents and energy resources. The development of
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hybrid extraction technologies that combine the strengths of
multiple methods may offer a pathway toward more efficient and
cost-effective ~ production. ~ Furthermore,  advancing  the
characterization of saponins through omics technologies will
enhance our understanding of their bioactivity, paving the way for
novel applications in medicine, industry, and environmental science.

The extraction of saponin from waste licorice exemplifies a
sustainable approach to resource recovery and industrial
innovation. By leveraging advanced extraction techniques and
embracing interdisciplinary research, it is possible to transform
industrial by-products into high-value compounds with significant
economic and environmental benefits. As global priorities shift
toward sustainability, the efficient utilization of waste licorice
aligns with broader goals of waste reduction, resource
optimization, and the development of circular economies. With
continued investment in research and technology, saponin
extraction will remain a key contributor to sustainable
development and innovation.
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Abstract: Petroleum hydrocarbon contamination of soil is a
critical environmental issue, threatening ecological integrity and
soil productivity. Alhagi camelorum, a drought-tolerant and
resilient leguminous plant, has gained attention for its potential
role in the phytoremediation of petroleum-contaminated soils.
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Petroleum hydrocarbons, resulting from industrial spills, oil
extraction, and transportation activities, are among the most
persistent environmental pollutants. Their hydrophobicity and
toxicity inhibit soil fertility, microbial activity, and plant growth,
posing long-term ecological challenges (Gong et al., 2018).
Phytoremediation, which leverages plants to stabilize, extract, or
degrade contaminants, is an emerging solution to these challenges.

Alhagi camelorum, native to arid and semi-arid regions, is
particularly suited for phytoremediation due to its robust root
system, nitrogen-fixing capability, and high tolerance to harsh
environmental conditions. This review examines the plant’s role
in mitigating petroleum hydrocarbon pollution, emphasizing its
ecological and biological traits that enable effective remediation.
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Mechanisms of Remediation by Alhagi camelorum

1. Rhizosphere Dynamics and Microbial Stimulation

The rhizosphere, a narrow zone of soil influenced by plant
roots, serves as a hotspot for microbial activity. 4. camelorum
exudes organic compounds such as sugars and amino acids,
which stimulate hydrocarbon-degrading microbial populations.
Alrumman et al. (2015) reported a 65% increase in microbial
diversity and activity in the rhizosphere of A. camelorum
compared to unplanted soil. These microbes, equipped with
enzymes such as alkane hydroxylases and dioxygenases, catalyze
the breakdown of hydrocarbons into less toxic metabolites.

2. Adaptability to Harsh Environments

A defining characteristic of 4. camelorum 1is its resilience in
arid and nutrient-depleted soils, often exacerbated by
hydrocarbon contamination. Its deep-rooting system not only
stabilizes soil but also improves aeration and water infiltration,
creating conditions conducive to microbial degradation. Studies
by Ghazali et al. (2004) indicate that A. camelorum thrives in
petroleum-contaminated soils with salinity levels that inhibit
other plant species, making it a versatile candidate for
phytoremediation in marginal lands.

3. Nitrogen Fixation and Soil Fertility Restoration

As a leguminous plant, A. camelorum forms symbiotic
associations with nitrogen-fixing bacteria, enriching the soil with
bioavailable nitrogen. This process counteracts the nutrient
depletion often caused by hydrocarbon pollution, fostering a
favorable environment for microbial and plant growth. Enhanced
nitrogen levels also promote the synthesis of enzymes involved in
hydrocarbon metabolism, accelerating the remediation process.

4. Direct Hydrocarbon Uptake and Phytodegradation

While microbial degradation is the primary pathway for
hydrocarbon remediation, A. camelorum contributes directly by
absorbing low-molecular-weight hydrocarbons. These compounds
are translocated into plant tissues, where they are metabolized or
stored as less toxic forms. This dual mechanism—microbial
enhancement and direct phytodegradation—broadens the plant’s
applicability in diverse contamination scenarios.
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Empirical Evidence: Key Studies on Alhagi camelorum

Study Contamina | Remediatio | Key Findings
nt Type n
Efficiency
Alrumma | Crude oil 65% Enhanced microbial
n et al degradation | activity in the
(2015) rhizosphere.
Ghazali et | Diesel 70% High tolerance to
al. (2004) degradation | salinity and nutrient
depletion.
Shah et al. | Mixed >60% Nitrogen fixation
(2018) hydrocarbon | degradation | improved microbial
S degradation rates.
Qadir et | Petroleum | 75% Demonstrated uptake
al. (2020) | hydrocarbon | degradation | and metabolic
S transformation of
hydrocarbons.

Challenges and Limitations

Despite its potential, the application of A. camelorum for
phytoremediation faces several challenges:

1. Slow Growth Rates: In highly contaminated soils, the
establishment of A. camelorum may be hindered, necessitating
soil amendments to support initial growth.

2. Long Remediation Timeframes: Like many
phytoremediation strategies, the process requires extended
periods, often spanning multiple growing seasons, to achieve
significant contaminant reduction.

3. Environmental Variability: Factors such as temperature,
moisture, and pH influence the plant’s growth and microbial
interactions, requiring site-specific optimization.

4. Toxicity Thresholds: Extremely high hydrocarbon
concentrations can exceed the plant’s tolerance levels, reducing
its effectiveness.

The integration of Alhagi camelorum into phytoremediation
frameworks offers a sustainable approach to addressing petroleum
hydrocarbon contamination, particularly in arid and semi-arid
regions. By leveraging its rhizosphere-mediated microbial
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enhancement, nitrogen fixation, and adaptability to harsh
conditions, 4. camelorum demonstrates significant potential for
restoring soil health and functionality.

Future research should focus on:

o Field Applications: Conducting large-scale trials to
validate laboratory findings and assess scalability.

« Genetic Enhancements: Developing genetically modified
strains with increased hydrocarbon degradation capabilities.

o Integrated Approaches: Combining 4. camelorum with
biostimulation and bioaugmentation techniques for enhanced
remediation.

« Economic Feasibility: Evaluating cost-effectiveness to
promote widespread adoption in resource-constrained settings.

By addressing these challenges and advancing interdisciplinary
research, 4. camelorum can play a pivotal role in the global effort
to mitigate soil pollution and promote ecological sustainability.
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Abstract: Petroleum hydrocarbon contamination constitutes a
critical environmental challenge, significantly impairing soil
functionality and ecological equilibrium. Alfalfa (Medicago
sativa), renowned for its robust growth dynamics and nitrogen-
fixing symbiosis, has garnered substantial attention as an
effective agent for phytoremediation in  hydrocarbon-
contaminated soils.
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The proliferation of petroleum hydrocarbon pollutants, a
byproduct of industrial processes such as oil extraction, refining,
and accidental spills, poses persistent threats to soil ecosystems.
Hydrocarbons disrupt soil physicochemical properties, inhibit
microbial biodiversity, and compromise agricultural productivity
(Gong et al., 2018). These contaminants persist in the environment
due to their hydrophobicity and chemical stability, necessitating
innovative remediation strategies. Phytoremediation—utilizing
plants to degrade, extract, or stabilize contaminants—offers a
sustainable alternative to conventional remediation methods, which
are often cost-intensive and environmentally intrusive. Among
phytoremediation candidates, alfalfa stands out for its extensive root
system, adaptive physiology, and symbiotic interactions with

rhizobial bacteria, which collectively contribute to its exceptional
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remediation potential. Its role extends beyond remediation,
potentially restoring soil functionality and contributing to ecological
recovery, making it a vital tool for sustainable land management.

1. Microbial Synergy and Stimulation

Alfalfa plays a pivotal role in augmenting microbial
degradation of hydrocarbons by exuding root-derived compounds
that act as substrates and signaling molecules for hydrocarbon-
degrading microbes. Liste and Alexander (2000) demonstrated
that alfalfa’s root activity increased microbial populations capable
of hydrocarbon degradation by approximately 70% in diesel-
contaminated soils. The root exudates, rich in sugars, organic
acids, and amino acids, serve as energy sources for microbial
communities, enhancing their metabolic efficiency. This finding
underscores the mutualistic relationship between alfalfa and soil
microbial consortia, where the plant facilitates microbial
proliferation and metabolic activity, accelerating contaminant
breakdown. Such interactions not only enhance the microbial
degradation of hydrocarbons but also contribute to the overall
biodiversity and resilience of soil ecosystems.

2. Modulation of Soil Physicochemical Properties

The structural and physiological attributes of alfalfa’s root
system contribute significantly to soil remediation. The plant’s
deep-rooting capability enhances aeration, reduces compaction,
and facilitates oxygen diffusion—critical factors for aerobic
microbial metabolism. Li et al. (2018) observed that alfalfa
cultivation in  crude oil-contaminated soils  created
microenvironments conducive to hydrocarbon biodegradation,
further substantiating the plant’s role in improving soil structure.
Enhanced oxygen availability not only supports microbial activity
but also promotes the chemical oxidation of hydrocarbons,
creating synergistic remediation pathways. Additionally, the
extensive root network anchors the soil, preventing erosion and
further degradation, thus offering a dual benefit of remediation
and soil conservation.

3. Direct Phytodegradation

Although microbial degradation remains the dominant pathway
for hydrocarbon remediation, alfalfa exhibits a supplementary
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mechanism through the uptake of low-molecular-weight
hydrocarbons. Phillips et al. (2009) reported that alfalfa assimilated
hydrocarbons into its biomass, thereby directly reducing
contaminant concentrations in the soil matrix. This dual
functionality—root-mediated microbial enhancement and direct
phytodegradation—positions alfalfa as a versatile agent in
phytoremediation strategies. Furthermore, studies indicate that
alfalfa’s metabolic pathways can transform absorbed hydrocarbons
into less toxic metabolites, reducing their environmental impact.
The potential to harness these metabolic pathways through genetic
engineering or symbiotic microbial inoculants offers promising
avenues for enhanced remediation efficiency.

4. Rhizosphere Dynamics

Alfalfa’s rhizosphere, the narrow zone of soil influenced by its
roots, serves as a hotspot for biochemical activity. This
microenvironment fosters a diverse microbial community capable
of degrading complex hydrocarbons. Merkl et al. (2005)
highlighted that alfalfa’s rhizosphere hosts specific microbial
strains that exhibit enhanced enzymatic activity, such as
monooxygenases and dioxygenases, which are crucial for
hydrocarbon degradation. By enriching the microbial diversity
and functionality within its rhizosphere, alfalfa amplifies the
efficiency of phytoremediation. Moreover, the interaction
between alfalfa and mycorrhizal fungi has been shown to improve
nutrient uptake and stress resilience, further bolstering the plant’s
capacity to thrive in contaminated environments.

Empirical Evidence: Key Studies on Alfalfa in
Phytoremediation

Contamin Remediatio .1

Study ant Type n Efficiency Key Findings

Liste and 70% Root exudates

Alexander Diesel microbial  |significantly boosted

(2000) enhancement microbial activity.

Merkl et al, . >50% Alfalfa  outperformed

(2005) Diesel deeradation other plant species in
& reducing hydrocarbon
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Contamin Remediatio .
Study ant Type n Efficiency Key Findings
levels.

: Improved oxygen
L1 et al'Crude Oil Enhap ced availability catalyzed
(2018) aeration : : :

microbial degradation.
Demonstrated uptake of
Phillips etHydrocarb Biomass low-molecular-weight
al. (2009) |ons integration hydrocarbons into plant
tissue.

While alfalfa demonstrates remarkable potential in
phytoremediation, its efficacy is contingent upon specific
environmental and contamination conditions. High hydrocarbon
concentrations, for instance, can exert phytotoxic effects,
inhibiting alfalfa’s growth and metabolic functions (Wu et al.,
2014). Additionally, soil properties such as pH, salinity, and
nutrient availability influence the plant’s performance.

Alfalfa represents a biologically robust and ecologically viable
solution for addressing petroleum hydrocarbon contamination in
soils. By leveraging its synergistic interactions with microbial
communities, structural contributions to soil health, and potential
for direct contaminant uptake, alfalfa effectively mitigates the
deleterious impacts of hydrocarbon pollutants. Future research
should prioritize optimizing alfalfa’s performance in extreme
contamination scenarios, investigating genetic or microbial
inoculations to enhance its resilience and remediation efficiency.
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Abstract: Soil salinity is a global agricultural challenge,
adversely affecting soil productivity and crop yields. Brassica
oleracea (cabbage), a widely cultivated vegetable, has emerged
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reducing soil salinity, emphasizing its physiological mechanisms,
ecological advantages, and effectiveness in field applications.
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Soil salinization, driven by natural processes and
anthropogenic activities such as irrigation and deforestation,
poses a severe threat to global food security. High salinity levels
impair plant growth by disrupting water uptake, ion balance, and
metabolic processes (Parida and Das, 2005). Traditional methods
of soil desalination, such as leaching and chemical amendments,
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are costly and resource-intensive. Phytoremediation, utilizing
salt-tolerant plants to extract or stabilize salts, offers an eco-
friendly and cost-effective alternative.

Brassica oleracea, commonly known as cabbage, exhibits
notable tolerance to saline conditions, making it an ideal candidate
for reducing soil salinity. Its robust root system, high biomass
production, and ability to accumulate sodium and chloride ions
contribute to its potential as a phytoremediation crop.

Mechanisms of Salinity Reduction by Cabbage

1. Ion Uptake and Accumulation

Cabbage absorbs significant quantities of sodium (Na+) and
chloride (Cl-) ions from saline soils, redistributing them into its
biomass. Qadir et al. (2014) demonstrated that cabbage plants
grown in moderately saline soils accumulated up to 35% of the
soil’s sodium content within their tissues, effectively reducing
soil salinity. This ion sequestration mitigates osmotic stress,
improving soil conditions for subsequent crops.

2. Water Uptake and Leaching Enhancement

The extensive root system of cabbage enhances soil water
infiltration and facilitates the downward leaching of salts beyond
the root zone. Studies by Ashraf and Foolad (2007) highlighted
that cabbage cultivation in saline soils improved soil structure and
reduced surface salt concentrations, creating a more favorable
environment for plant growth.

3. Organic Matter Contribution

Cabbage contributes organic matter to the soil through root
exudates and decomposed plant residues. This organic input
improves soil structure, enhances microbial activity, and increases
the soil’s cation exchange capacity (CEC), which helps
immobilize salts and reduces their bioavailability. Enhanced
microbial activity further supports the breakdown of salt-affected
soil aggregates, restoring soil health.

4. Salt Redistribution

By absorbing and redistributing salts into their biomass,
cabbage plants act as a natural desalination system. Upon
harvesting, the removal of salt-laden plant tissues effectively
extracts accumulated salts from the soil. This process, termed
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phytoextraction, has been shown to reduce soil salinity
significantly over successive planting cycles (Zhao et al., 2015).

Empirical Evidence: Key Studies on Cabbage in Salinity
Reduction

Study Salinity Reduction | Key Findings
Level Efficiency

Qadir et al. | Moderate | 35% Significant sodium

(2014) salinity reduction |uptake in cabbage
tissues.

Parida and | High 28% Improved soil

Das (2005) | salinity reduction conditions through ion
sequestration.

Zhao et al. | Saline 40% Salt redistribution
(2015) irrigation | reduction facilitated by cabbage
water biomass.

Ashraf and | Mixed 30-50% Enhanced water
Foolad salinity reduction infiltration and

(2007) levels leaching.

Challenges and Limitations

1. Salinity Thresholds: While cabbage exhibits moderate
salinity tolerance, extremely high salt concentrations can inhibit
its growth and limit its remediation potential.

2. Nutrient Imbalances: Excessive accumulation of salts in
cabbage tissues can interfere with nutrient uptake, reducing the
plant’s overall growth and biomass production.

3. Harvest and Disposal: Proper management of salt-laden
biomass is essential to prevent secondary salinization. Safe
disposal or repurposing of cabbage residues is a critical
consideration.

4. Economic Viability: The integration of cabbage-based
phytoremediation into agricultural systems requires cost-benefit
analyses to ensure economic feasibility, particularly for small-
scale farmers.

The use of Brassica oleracea for reducing soil salinity
represents a promising, environmentally sustainable approach to
managing saline soils. By leveraging its ion uptake capabilities,
organic matter contributions, and adaptability to saline
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environments, cabbage offers a practical solution for enhancing
soil productivity. However, further research is needed to:

o Optimize Cultivation Practices: Develop agronomic
strategies to maximize cabbage’s salinity remediation potential
under different soil and climatic conditions.

o Field Trials: Validate laboratory and greenhouse findings
through large-scale field studies to assess scalability and
effectiveness.

o Integrated Systems: Explore the potential of combining
cabbage with other salt-tolerant species or soil amendments for
synergistic effects.

e Economic and Environmental Impact Assessments:
Evaluate the long-term benefits and potential trade-offs of
cabbage-based phytoremediation, including biomass management
and ecosystem impacts.

By addressing these challenges and integrating innovative
practices, Brassica oleracea can contribute significantly to global
efforts in combating soil salinization and promoting sustainable
agriculture.
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IKOHOMMNYECKHUE HAYKH

N3MEHEHUME POJIMU MEHE/I?KEPOB B YCJIOBUSX
NMUP®POBU3AIINA BU3HEC-ITPOLECCOB
CaiimaramoeroBa I'.A.

Caiimaeambemosa I 'ayxap Amaneenvouesna - Jloyenm,
kageopa «Menedsxcmernmy
Kacnutickuti ynusepcumem mexnonoeuii u UHHCUHUPUHSA
umenu I1l. Eenosa,
2. Axmay, Pecnybnuxa Kazaxcman

AHnHOmauusn: 8 yciosusax yugposusayuu 6usHec-npoyeccos poiu
U 005A3aHHOCMU MeHeoHCepo8 Npemepnesarom 3HaAYUmenbHsle
usMeHenus. Oma  cmamvs  paccmampuéaem — Kliouesvle
mpancopmayuy,  c6A3aHHvle ¢ BHeOpeHuem  Yugpposvix
MEeXHON02Ull U YCUNeHUeM 3A8UCUMOCMU Ou3Heca Om OAaHHBIX.
OcHogHoe 6HUMAHUe YOeleHO aoanmayuu K UMeHeHUsM,
cmpame2uieckomMy UCNONb308AHUI0 YUPDPOBLIX MEXHONIo2UU U
Gdopmuposaruo HO8bIX NOOXO0V08 K YNPABIEHUIO.

Kniwueevie cnosea: mpancgopmayus  poau  meneodicepa,
yugposuzayus, ynpasierue usmMeHeHUsIMuU.

[MudpoBuzammss  npeacTaBiaseT coboW  (PyHIaMEHTAIbHOE
npeoOpa3zoBaHue B OM3HECE, MPUBOJAIICE K U3MEHEHUIO OU3HEC-
MoOJIeNiel, OpraHU3alMOHHBIX CTPYKTYP M METOJIOB YIpPaBICHUS.
B yci0BUSX MHTEHCHMBHOTO BHEIPEHHUS TEXHOJOTHUM, TaKMX Kak
HUCKYCCTBEHHBIA WHTEJUICKT, OJIOKUYEHH, POJM MEHEIKEPOB
TpaHC(HOPMHUPYIOTCS, YTOOBI COOTBETCTBOBATH HOBBIM
TpedoBanusim [1, 7].

[MudpoBuzamust crnocoOCTBYeT aBTOMATHU3AIUU PYTHHHBIX
3a/lady, YTO OCBOOOXKTACT MEHEIKEPOB OT OIMEpalOHHOM
Harpy3kKd M TIO3BOJISIET COCPEIOTOUUTHCA HA CTPATETHUECKHUX
aCmeKTax yIpaBjieHHs. ABTOMAaTH3alUsl PYTHHHBIX 3a1ad ¢
MTOMOIIBIO MU(PPOBBIX TEXHOJIOTHH CYIIECTBEHHO M3MEHHUIA POJIb
MEHE/DKEpPOB B COBPEMEHHOM Ou3Hece. Takue CHCTEMBI, Kak
Enterprise Resource Planning (ERP) u Customer Relationship
Management (CRM), mnpenocTaBisitoT BO3MOXHOCTH IS
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WHTErpallUd  JAHHBIX, ONTUMHU3ALMHU PadO4YMX MPOLECCOB U
noBbIlIeHUs 3(G(EKTUBHOCTH B YIOPABICHUH pecypcaMu u
B3aMMOOTHOIIEHUsIMU ¢ kiueHTamu. Cucrembl ERP, Takue kak
SAP m Oracle NetSuite, MO3BONSIOT OOBEIMHUTHL KIIIOUEBEIE
OM3HEC-MPOIIECChl, BKJIIOYas YMpPaBICHUE ILETOYKAMU IMOCTABOK,
(dbuHaHCHI, POU3BOJCTBO M YeJIOBEUECKHEe pecypchl. Hampumep,
BHenpenue ERP-cuctemMbr B kommanum Siemens MO3BOJIUAIIO
COKpaTUTh BpeMs Ha 00paboTKy (hrHaHCOBBIX omeparuii Ha 30%,
YTO BBICBOOOIUIIO PECYPCHI JIJIsl CTPATETUYECKOro aHaiu3a. Takue
pelIeHusl ynpoIawT A0CTyn K WHGOpMAIui, MUHUMHU3UPYIOT
PYYHOM BBOJI JAHHBIX U CHIKAIOT BEPOSITHOCTH OHIMOOK, YTO
OCOOEHHO Ba)XXHO B KPYIHBIX OpraHu3alMsX C MHOXXECTBOM
noapaznenenuii. Cuctembl CRM, Ttakme xak Salesforce wu
HubSpot, MIOMOTAIOT MEHeIKepaM YIPABJIATh
B3aMMOOTHOIICHUSIMA C KJIMEHTaMU, aBTOMATH3UPYysS 3ajJlayuu,
CBSI3aHHBIC C MPOJAKaMU, MAPKETHUHIOM U oOciyXuBaHuem. B
komnanuu Coca-Cola ucnonb3zoBanne CRM-cuctemnl Salesforce
no3Bowiio Ha 20% yBennuuTh 3)PEKTUBHOCTD OTIENA MPOAAXK
3a CYET aBTOMATH3alluu 3aJ1a4, CBSI3aHHBIX C aHAJIU30M JIAHHBIX O
KJIIMEHTaX U MPOTHO3UPOBAHUEM cIipoca. MeHemKephl O0JIbIle HEe
TpaTAT BpeMs Ha COCTaBJIEHHWE OTYETOB BPYUYHYIO, a
dbokycupyroTcsi Ha  pa3pabOTKe  CTpaTeruil  TOBBIICHUS
JIOSTTBHOCTH KJIMEHTOB U BBIX0JI€ HA HOBBIC PBIHKH [3].
Buenpenue nudpoBbIX penieHui s aBTOMATU3aI[Ud aKTUBHO
UCIIONIB3YETCSl KaK B KPYIHBIX KOPIOpALUSIX, TAK U B MaJIOM H
cpenHem OwusHece. B Snonum, Hampumep, komnanusi Toyota
BHenpuia cuctemy Toyota Production System, couerarorryro
AJIIEMEHTHl AaBTOMATHU3AlMK U OEpEeKIMBOrO MPOM3BOACTBA. IJTO
MO3BOJIMJIO  3HAYUTENIbHO TOBBICUTh TMPOU3BOAUTEIBHOCTh U
cHu3uTh 3aTparbl. B CIIIA komnanusi Amazon nmpuMep TOro, Kak
aBTOMATH3AIMsI PYTUHHBIX OMEpanuii MOXET TpaHC(HOPMHUPOBATH
ynpaBinenue. Vcnonbp3oBaHue — OONAYHBIX  TEXHOJOTHM U
MaIIMHHOTO OOYYEeHMS ISl ONTUMHU3AIMU IEMOYEK IMMOCTaBOK U
aHanu3a JaHHBIX O MOKYNATeJIbCKUX MPEANOYTEHUSX Jajio
BO3MOKHOCTh MEHEIKEPAM COCPEIOTOUYUTHCS HA CTPATErMUECKUX
3ajladyax, TaKuX Kak pa3paboTka HOBBIX MPOAYKTOB H
reorpaduyeckoe pacmupenue OuszHeca. B EBpore, kommaHus
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Nestlé Baeapuna unrerpupoanable ERP-pemennst SAP, koTopbie
oOBeAMHUITU TIponiecchl Oosiee yem B 150 cTpanax. 9To mMO3BOIUIIO
CTaHAAPTU3UPOBATh  MOJXOJAbl K  YNPABICHUIO, YIYUIIUTh
KOHTPOJIb 32 PECYPCaMHU U MOBBICUTH IPO3PAYHOCTH ONEPaIUH.

[Toompenue BHEJIPECHUSA VHHOBALINI B YCIIOBUSAX
U(POBU3ANMKN CTAHOBUTCS OJHUM W3 KIIOYEBBIX (PAKTOPOB
ycrexa JJIsi COBPEMEHHBIX MEHEKEPOB. ITO CBS3aHO C
HEOOXOJMMOCTBIO OTEPATUBHOTO PEArdpPOBAHUS HA W3MEHEHUS
BO BHEIIHEH Cpene, BKIIOYAsl TEXHOJOTHYECKUE IPOPBIBBI,
U3MEHEHHSI  MPEANOYTEHUNM  KIMEHTOB UM YXKECTOYEHUE
KOHKYpEHTHOW OoprObl. MccienoBaHusi IMOKa3bIBaIOT, 4YTO
KOMIIaHUM, TJ€ MNOJJEPKUBACTCS KyJbTypa WHHOBalMi, B 2,5
pa3a yaille JIOCTUTAIOT JIUIUPYIOIIUX MO3UIINI Ha PBIHKE [5].

OguuM Y3 TOPUMEPOB YCHEIIHOTO BHEIPEHUS HWHHOBAILIUMA
apisiercs  kommaHusi  (Google, TI€ MEHEIKEphl aKTHUBHO
MOAJACP>KUBAIOT IKCIIEPUMEHTBI U BHEAPEHUE HOBBIX HHU(PPOBBIX
pewennii. Ilomutnka «20% BpeMEHM Ha MPOEKTHD) IO3BOJISIET
COTpyIHHUKaM paboTaTh HaJ, COOCTBEHHHIMH WHHOBAIIMOHHBIMU
UJIESIMU, YTO TMPUBEJIO K CO3JaHUIO TaKUX MPOAYKTOB, kak Gmail
u Google Maps. D10 cTano BO3MOXKHBIM OJlarojiapsi MEHeHKepam,
KOTOPBIE BBICTYIAIOT HE TOJIBKO KaK JIUJEPhI, HO U KaK MEHTOPbI
1 cBomx koMmaHI. B Slmonmm kommanus Panasonic BHeapwia
ctpareruto «Design Thinking», rae akieHT ngenaercss Ha
MOOIIPEHUE KPEaTUBHOCTH U DKCIEPUMEHTOB. MeEHemKephl
aKTUBHO YYacCTBYIOT B pa3pabOTKe WHHOBAIIMOHHBIX MPOIYKTOB,
TaKuX KakK yMHBIEC JOMAIllHUE YCTPOMNCTBA, CIIOCOOCTBYIOIIHE
MOBBIIICHUIO KadyecTBa KU3HM KiIuMeHTOoB. B  I'epmanum
KOMIIaHWM, Takhue kak BMW, akTHBHO  HCHOJB3YIOT
WHHOBAIIMOHHBIE XaObl JJII TECTUPOBAHUS U BHEAPEHUS HOBBIX
uneil. MeHemKkepbl TMOJIEPKUBAIOT KPOcC-(QYHKIIMOHATBHBIC
KOMaH/IbI, TJI€ CIIECIUATMCTHI U3 Pa3HbIX 00JacTeil paboTaroT HaJl
CO3JJaHUEM MPOTOTUIIOB W HM3YYCHUEM HX MNPUMEHHMOCTH Ha
peiake. B CIIIA kommanust Apple co3nana KyabTypy WHHOBAIIHM,
KOTOpasi OCHOBaHa HAa TECHOM B3aUMOJEHCTBUM MEHEIKEPOB C
VH)XEHEPAMU U JU3alHEPAMMU.

HecmoTpss Ha oOueBHAHBIC MPEUMYIECTBA, aBTOMATHU3aAIIUS
TaKXe CTAJIKUBAETCS C PSAOM BBI30BOB. OJHUM U3 HUX SIBISETCS
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HEOOXOAMMOCTh OO0Yy4Y€HHUsS COTPYJHUKOB pabOTe C HOBBIMU
cucremamu. Hampumep, B wuccnenoBanusix Harvard Business
Review otmeudaercs, uto oxono 40% mpoekToB uHPPOBOIi
TpaHcOpMaIK CTATKUBAIOTCS C COMTPOTUBICHUEM COTPYAHHUKOB
U3-32 OTCYTCTBUS HEOOXOIMMBIX HaBBIKOB. TpaHcdopmarius
Ou3Hec-mpoLeccoB  TpeOyeT OT MEHEIKEPOB  pa3pabOTKu
CcTparerud 1o OOyYEeHHIO COTPYAHUKOB U  MPEOJIOJIECHUIO
COMPOTUBJICHUSI U3MEHEHUSM [4].

KopnopatuBHoe o0ydeHHE MODKHO BKIIOYATh MOJIYJIU TIO
U(GPOBBIM TEXHOJIOTUSM, AHAIMTUKE JAHHBIX W YIPaBICHUIO
u3MeHeHusiMu.  [IpumepoM  MOTyT  CIIy)KUTh  HPOrPaMMBbI
NOBBIIICHUS  KBAIM(UKAUWU,  NpejlaraéMble  BEAYLIUMU
yHuBepcutetamu, Haripumep, MIT Sloan School of Management.
MeHnempkepbl TODKHBL MOOLIPSATh BHEAPEHUE HOBBIX HAECH U
HKCIIEPUMEHTHUPOBATh C IU(PPOBBIMU HHCTPYMEHTAMH, YTOOBI
MTOBBICUTH THOKOCTh KOMITaHHUH [2].

Takke CTOMT y4UTHIBAaTh PUCKHU, CBS3aHHBIC C (PMHAHCOBHIMU
BJIOKEHHMSIMU B DKCIIEpUMEHTHI. Hampumep, He Bce MNPOEKTHI
MOTYT OBITh YCIEUIHBIMH, UTO TPEOyeT OT MEHEIKEPOB OanaHca
MEXIY SKCIIEPUMEHTAMH U ONIEPALIMIOHHON CTAOMIBHOCTBIO.

['MOKOoCTh W yMEHHE YNpaBIATh W3MEHEHUSIMU CTaHOBSITCS
KJIFOUEBBIMUA 4Y€pTaMHU yCHENIHOro MeHemkepa. Lludpposuzanus
TpeOyeT OT JMIAEPOB CO3JaHUs MHHOBAI[MOHHBIX PEIICHUN B
yCIoBUsIX HeomnpeaeneHHocT. OcHoBHas uzes B padorax Keiina
3aKJIIOYAeTCs B TOM, YTO LU(POBU3ALMS MEHSET NPUBBIUHBIC
HOJIXO/Ibl K YIPABJICHUIO, TPEOYET OT JUAEPOB HOBBIX METOJIOB U
HaBBIKOB JJIsi JOCTMIKEHMSI YycCIexa B YCJIOBMSIX OBICTPBIX
WU3MEHEHUI U HEOTIPEAECIEHHOCTH. ABTOPBI YKa3bIBAOT HA TO, YTO
CHOCOOHOCTh aJaNTHPOBAThCA K M3MEHEHHUSM cTaja He MPOCTO
BAKHOW, a KIIOYEBOM 4YepTOMl [10X0/la MEHemkepa. ITO
MO/IPa3yMEBAET: YMEHHE OINEpPAaTUBHO PEarupoBaTh Ha BBI3OBbI
BHEIIHEH cpeapl, OyAb TO M3MEHEHHS] B TEXHOJIOTHSX,
NOTPEOHOCTSIX KIMEHTOB WJIM PHIHOYHBIX YCIOBHUSAX, TOTOBHOCTh
nepecMaTpuBaTh TPAJAMIMOHHBIE TOAXOAbl K  YIPaBIEHUIO,
BHEJIPSITh HOBbIE MPAKTUKU, CIIOCOOHOCTh BUJIETh BO3MOKHOCTH B
U3MEHEHUsIX, a He TOJNbKo  yrpody. B  ycrnoBusx
HEONPEEICHHOCTH HEBO3MOXKHO MpeJcKa3aTh Bce (HaKTOpHI,
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BIUsitoIKe Ha 6usHec. KeilH u ero xosuiern nog4epKuBaroT, 4yTo
yCHEIIHbIE JUAEPbl CIIOCOOHBI: MPUHUMATh PEIICHUsS] OBICTPO U
Ha OCHOBE JOCTYNHOW HWH(OpMaluu, CO34aBaTh CTPATErHH,
KOTOpBIE OCTAlOTCSI TMOKMUMH W aJallTUPYyEMbIMH, BIOXHOBIISTH
COTPYIHHKOB [1].

C yBenuuyeHHEM 4Hclia YIAAICHHBIX COTPYIHUKOB MEHEIKEPHI
JOJDKHBI  pa3BUBAaTh HaBBIKK pabOThl B LHUQPPOBBIX Cperax,
BKJIIOYAsl UCIOJIb30BaHUE IIATPOpPM I COBMECTHOM pabOThI,
Takux kak Microsoft Teams wnu Slack. Menemkepsl, KOTOpbIe
paHbllie YOpPaBISUIM KOMaHAaMHd B TPAAUIMOHHBIX O(PHUCHBIX
YCIOBUSIX, TETEPh CTAIKUBAIOTCS C MPOOJIieMaMu, CBS3aHHBIMH C
HEOOXOMMMOCTBIO  ajmanTanuu K mudpoBort  cpexe. s
3(()EKTUBHOTO HCIONB30BAHUA O3TUX IUIATPOPM MEHEIKEPHI
JOJKHBI pa3BUBATH PsiJl HABBIKOB, TAKUX KaK:

— yMeHHe OBICTPO OCBaWBaTh M S(PPEKTUBHO NPUMEHSTH
WHCTPYMEHTBI NJisl YNPAaBJICHUS KOMaHJaMU M TMPOEKTaMHU, IS
ucnosib3oBanusi Microsoft Teams BakHO 3HATh, KaKk MPaBUIBHO
HacTpauBaTh COCIMHEHUS TUIS1 pa3HbIX IIPOEKTOB,
OpraHU30BbIBATh BUACOKOH(PEPEHIINH, UCIIOJIb30BaTh Pa3IuYHbIC
BCTPOEHHBIE (DYHKIIMU JJIs1 COBMECTHOM pabOTHI.

— MEHEIKephbl JIOJKHBI OBbITh CHOCOOHBI KOOPAMHHUPOBATH
JNEUCTBUSL KOMAaHJ, YETKO CTAaBUTh 3aJayd, OTCJIEKHUBATH X
BBINIOJIHEHWE M  MOJJEPKUBATh CBSA3b BBICOKOTO  YpPOBHA,
UCIIOJB3YA TaThopmy aJis oOMeHa COOOIIEHUSIMU U COBMECTHOM
paboTHI.

— TOHUMAHMWE AMOLMMN U OTHOUIEHUM C COTPYJHHUKAMHU YEPE3
nu(ppoBble  KaHAbl CBA3M, YTO OCOOEHHO Ba)XHO s
NOAJIEP)KaHUSI MOTUBALlMM M OMNEPAaTUBHOCTH B  YCJIOBHSX
OTrPaHUYEHHOI0 JIMYHOTO KOHTAKTA. DTO BKJIIOYAET BO3MOKHOCTh
pacro3HaBaTh, KOTJa COTPYAHUKHN HYKIAIOTCS B MOAEPKKE HIIH
UMEIOT ITpoOJIeMBI ¢ BBITIOJTHEHHEM 3aa4 [1, 6, 7].

[HudpoBuzamuss  OM3HEC-TIPOIIECCOB  MEHSET  pPOJIU U
00s13aHHOCTH MEHEKEPOB, Jejias aKIeHT Ha CTpaTernyecKoM
MBIIJIEHUH, TEXHOJOTMYECKOM TIpaMOTHOCTH M aJlallTUBHOM
JUAEpPCTBE. YCHeX MEHEIKEpPOB B HOBOW pEATbHOCTH Oyner
3aBUCETh OT MX CIOCOOHOCTM MPUHUMATh HW3MEHEHUs U
UCIIOJIb30BaTh BO3MOKHOCTH, MPEAOCTaBIsIeMble LHU(PPOBBIMU

33



TexHoJoTusMHU. bynyiee ymnpaBieHusl mpeanosiaraeT CUMOHO3
TEXHOJIOTUI U YEJIOBEYECKOIro MOTEHIMaA.
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OUJIOJTOI'MYECKHUE HAYKH

AHI'JIMACKUE COKPAIIEHUA B COOBIIEHUAX
HHOJAPOCTKOB: A3bIK 3BOJIIOIIMHU NJIN
YINPOLIEHUA?

Xospuna K.M.

Xospuna Kcenus Maxcumosna —cmyoenm,
Kpacnospckuii mexnuxym srcene3Ho00poicHO20 Mpancnopma,
2. Kpacnosapcx

Annomauus: COBPEMEHHBI Mup Xapakmepuzyemcsi
CMPeMUmMeNbHbIM pa36UmuemM mexHoI02Ull, U A3blK, KAK HCUBOU
Opeanusm, Heuz0eNCHO adanmupyemcs K OMUM USMeHeHUsM.
Oonum U3 ApKUX NpUMepo8 MakKkou aoanmayuu se1semcs
WUPOKOEe UCNOIb308AHUE AHRTULICKUX COKPAWEHUL 8 COOOUEHUSX
noopocmkos. Imom @eHomeH 6bl3bleaem Kax aOONbIMCmeo,
maxk u 00ecnoKoeHHOCmb, NOPOHCOAsi OUCKYCCUU O €20 GIUSHUU
HA A3bIK U MEHCNOKOJIeHYecKoe obujerue.

Knioueevie cnoea: cokpawenue, abbpesuamypa, CcOyuanibHblll
KOHMeKCm, A3bIK08asl UHHO8AYUSL, K)IbmYypa.

VIK 81-25

B coBpeMEHHOM MHpE HCNOJB30BAHUE COKPAILIEHUH — 3TO
palMoHalbHOE  pelleHue, OOYCIOBJIEHHOE OCOOEHHOCTSIMU
COBPEMCHHBIX KOMMYHHUKAIMi. B yCIOBHSX OTrpaHHMYEHHOTO
BpEMECHH U TIPOCTPAHCTBA, XapaKTEPHBIX MJII TEKCTOBBIX
COOOIIIEHUH, COKpAIlleHUs MO3BOJIAIOT CYIIECTBEHHO YCKOPHUTH
nepenauy uHbopManmu. OHH  CTaHOBATCS CBOETO  poja
cTeHorpadueit, 5JKOHOMS AparoleHHbIe CeKYHAbl U CUMBOJBL. J{Jist
MOJIPOCTKOB, MPUBBLIKIIUX K OBICTPOMY TEMITY KHU3HH M OOHITHIO
uHpopMaruu, 3To 0coO0eHHO BaxHO. COKpallleHHs CTaHOBSTCS
HEOTHEMJIEMOM  YacThl0O WX  [U(PPOBOrO  JIEKCHKOHA,
CBOCOOpa3HBIM  KOJOM, TIOHSITHBIM TOJBKO TIOCBSIIICHHBIM.
[Tonynsipusie BeIpaxkenus, Takue kak 'LOL' (laughing out loud —
cmeroch Beayx), 'BRB' (be right back — ckopo BepHych) wim
'MO' (in my opinion — Ha MO€ MHEHHE), CIyXaT YIOOHBIMU

HHCTPYMCHTAMU  JIJIA  BBIPAXKCHUA 3MOI.[PIfI n  YIHPpOUICHHA
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oOuieHusi. OHU HE TOJBKO SKOHOMSAT BpPEMsi, HO M OTpa)karoT
CTpEMJICHHE  MOJPOCTKOB K  CO3JaHUI0  COOCTBEHHOTO,
YHHUKAJIBHOTO SI3bIKOBOTO MPOCTPAHCTBA, B KOTOPOM COKPAIICHHS
BBITMOJHSIOT (PYHKIIMIO COLUATBHON MACHTU(UKALINN.

C nmpyroil CTOpPOHBI, YpE3MEPHOE YBICUECHUE COKPAIICHUSIMU
MOXKET TPHUBECTH K OOCAHEHHIO S3bIKA M  CHIDKCHHIO
TPaMOTHOCTH. 3aMeHa LIETIbIX CIIOB Ha ab0OpeBUATYpHI, YIIPOLIAeT
BBICKA3bIBAaHUE, JIMIIAsl €ro HIOAHCOB U  HAMOLMOHAIBHOM
riyounsl, Hampumep: LOL — Laughing Out Loud (cmeroch
BciyX). BRB — Be Right Back (ckopo BepHYCH) - mpuMeHsieTcs,
KOI/Ia COOECEIHUK JOJKEH HEHAJ0JTr0 BBIUTH WM MPEKPATUTH
pasroBop, HO HamepeH BepHyThea. IMO/IMHO — In My Opinion
/ In My Humble Opinion (Ha MOe MHEHHUE / TI0 MOEMY CKPOMHOMY
MHEHHUIO) - HCIOJIB3YETCsl NJIsi BBIPAXEHHsI JIMYHOTO MHEHWUS,
0COOCHHO B IUCKYCCHUSX WU MPU OOCY>KJICHUH CTIOPHBIX TEM.

TMI — Too Much Information (ciuuikom MHOTO HH(OpMALIAN)
- 9TO COKpAIllEHHWE BBIPAKAET HW3IHUIIHIOI OTKPOBEHHOCTH WIIH
MOAPOOHOCTU, KOTOPbIE COOECETHUK cuel Obl HEHYXHBIMU WU
HeynoOHbIMH. YOLO — You Only Live Once (ku3Hb maercs
OUH pa3) - HCIOJB3YeTCs IS ONMpPaBIAHUs PHUCKOBAHHBIX WIIH
CMEIIBIX TMOCTYIKOB, MOAYEPKHUBAS UICIO0 O TOM, UYTO HY>KHO YKUTh
Ha MOJIHYIO KaTyIIKY, He OTJIsiAbIBasiCh Ha nocienctsus. FOMO —
Fear of Missing Out (cTpax YIyCTHTh 4YTO-TO Ba)KHOE) - 3TO
COKpAIllEHUE OIMUCHIBAET YyBCTBO TPEBOTM WJIM OECIIOKOWCTBA U3-
3a TOr0, YTO KTO-TO MOKET MPOMYCTUTh UHTEPECHOE COOBITHE WU
BaxHyo uHpopMmaimio. IDK — I Don't Know (s He 3Haio) -
IPOCTOE M YacTO HCHOJIb3yEMOE COKpallleHUE, 4TOObl BBIPA3UTh
He3Hanue win comHenne. BTW — By The Way (kcratu) -
OpUMEHSICTCST JJI1  BBEACHUS JIOTIOJIHUTENLHOW WH(OpMAIINY,
KOTOpasi He SIBJISIETCSI OCHOBHOM TEMOM pa3roBopa, HO MOXKET ObITh
uHTepecHoil mim Baxxnoi. TBH — To Be Honest (uecTtHO roBopsi)
- JTO COKpallleHWe WCHOJb3yeTcs [JIsl Hayaja YEeCTHOTO
BBICKA3bIBaHWSI WM TPHU3HAHMS, 3a4acTyl0 B pPas3roBope, T
TpeOyercst oTkpoBeHHOCTh. SMH — Shaking My Head (xauas
TOJIOBOM) - YacTO HCIOJB3YEeTCS B COLMUAIBHBIX CETAX WU B
TEKCTOBBIX  COOOIIEHUSAX, YTOOBI BBIPa3UTh HEIOBOJBLCTBO,
yIMBJICHUE UM Pa304apOBaHUE IO TOBOAY YEro-TO HEJETOro Win
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pazapaxaromero. JTO MOXET TMPUBECTH K TPYAHOCTSIM B
MOHUMAHUU JUIsl CTapIIEro IOKOJEHUS, KOTOPOE HE 3HAKOMO C
TUMHU COKpAIICHUSIMHU, CO3/1aBas Oaphep B OOIIEHUH MEXIY
ITOKOJIEHUSIMU. Y IPOLLIEHUE U CTAaHAAPTU3ALMS BBIPAXKECHUN MOKET
TaKK€  CHU3HTH  CIIOCOOHOCTH K  CaMOBBIPQXECHHUIO U
pPa3MBILUIEHUSAM, OrPAHUYMBAS CIIOBAPHBIM 3amac W HAaBBIKU
IIMCBMEHHOW peur MNOoApOoCTKOB. llocTtossHHOE wHcnonb30BaHue
COKpAIllCHWM B TOBCEIHEBHOW IIEPENMCKE MOXKET INPUBECTH K
opdorpadhuyecKkuM U MyHKTYalIMOHHBIM OIIMOKAM, YTO HETAaTUBHO
CKa3bIBACTCS HA pa3BUTUU HABBIKOB IPAMOTHOIO MHUCHMA.

Opnnako, cinenyeT OTMETUTh, UTO MCIIOJIb30BAHUE COKPALICHUHN —
ATO HE TOJIbKO HeraTHBHBIA eHoMeH. [losiBieHre HOBBIX CJIOB U
BBIDAKEHUM — D3TO €CTECTBEHHBIM IIPOLIECC HBOJIIOLMU A3bIKA.
Coxpaienus, OyIydn 4acThbiO 3TOTO Mpoliecca, MOryT 00oramarb
A3bIK, 00ABJISIA B HETO HOBBIE OTTEHKH 3HAYEHHSI U HOBBIE (DOPMBI
BBIPA3UTENBHOCTH. B  oTnmume oT ycrapeBmux ¢pa3
BBIPAYKEHUH, COKPAIICHUS SIBIAIOTCS JKUBBIMU W THOKMMH, OHH
MOTyT OBICTPO HCYE3aTh WJIM HM3MEHSATHCA B 3aBUCHUMOCTH OT
W3MEHEHUS COLMAIBbHOM CUTyallMH. BaXHO NMOHMMATh, YTO 3TH
COKpalleHUs] (YHKIUOHUPYIOT B OINPEIEICHHOM KOHTEKCTE —
He(OpMaJTbHOM OOIIEHHUH CPEINU CBEPCTHUKOB — M HE IPETEHIAYIOT
Ha 3aMEHY MOJIHOIIEHHOTO SI3bIKa B O(UITHAIEHON 0OCTaHOBKE.

ConManbHBIE ~ KOHTEKCT, B KOTOPOM 3TH  COKpAILlEHUS
TIOITYJISIPHBI, TAKXKE UTPAET 3HAYUTENBHYIO poJib. C OTHOM CTOPOHBI,
UCIIOJIb30BAHME TAKUX BBIPAKEHUI CIOCOOCTBYET YKPEIUICHUIO
WJIEHTUYHOCTH  MOJIOACKHBIX  CYyOKYyJIbTYp UM COLMAJIbHOM
crutoueHHocTH. € Ipyroil CTOpOHBI, OHO MOJKET CO37aBaTb
pasfelieHne MEXIy pa3jIMYHbBIMU BO3PACTHBIMM TpyNnamMu H
MOBBIIIATE Oaphep B MEXKIOKOJEHYECKOM O0O0IeHnu. B3pociabiM
TPYAHO TIOHATH MHOTHME W3 OTUX COKpPAIEHUH, YTO MOXKET
3aTpyaHUTh d()PEKTUBHOE OOIEHNE C MOJIOACKBIO U TIPUBECTU K
HEJONOHMMaHusIM. B To ke Bpems, Ui  IOAPOCTKOB
UCMOJb30BAHUE OSTUX COKpAIIEHUH MOXET CIYXUTb (HOpMOii
IIPOTECTa MPOTHUB YCTAPEBIIMX HOPM $A3bIKA M BJIACTH CTapILETO
ITOKOJICHUSI.

B 3aknrodyeHue, HWCIOIb30BAHUE AHTVIMACKUX COKpAICHUW B
COOOIICHHSIX TOAPOCTKOB — 3TO CJIOXKHBIM (PEHOMEH, KOTOPHIN
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HEITb3sl OJIHO3HAYHO OIICHUTH KaK IMO3UTHUBHBINA WM HETaTUBHBIN.
C omHOHW  CTOpPOHBI, OHO  CIOCOOCTBYET  YCKOPECHHUIO
KOMMYHUKAIIMK ¥ SKOHOMHUHM BPEMEHHU, HO C JIPYyrOod — MOXKET
NPUBECTH K  YIOPOINEHWIO  sI3bIKA W TPYJHOCTSIM B
MEKITOKOJICHUECKOM OOIIeHHH. BaKHBIM SIBIISIETCS TIOHUMAaHUE
TOTO, YTO 3TOT (PEHOMEH — ECTECTBEHHAs 4YacTh S3BIKOBOU
HBOJIIOLIMM, M HEOOXOAMMO HaMTH OallaHC MEXIy YAOOCTBOM
UCTIOJIB30BaHUSI COKPAIICHWH H COXpaHeHHeM OoraTcTBa W
I'PAaMOTHOCTH s13bIKa. B KOHEYHOM cueTe, Kak U J00as si3bIKOBas
WHHOBAIIMS, COKpAICHWs SIBJISIOTCSA JIMIIb YacTblo Oolee
IIMPOKOTO TMpoIlecca HM3MEHEHHs s3bIKa, W WX BIHMSIHUAE Ha
KyJIbTYpy M OOLIECTBO OyJIeT ONpEAeNsThCS TeM, KaK MbI, Kak
MIOJIb30BATENH S3bIKa, Oy/IeM HX BOCIIPUHUMATDH U aIaliTHPOBATb.
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I'EOT'PAONYECKHUE HAYKHU

PO.JIb OGPA3OBAHMUS B PA3BBUTUUN KPEATUBHOU
IKOHOMMUKH
bepauesa A.X.

bepouesa Aiibonex Xooocanenecosna — cmapuiuil
npenooasamei,

Kagedpa ceoepagpuu, ceocpaguueckuti paxyivmemn,
Typrxmenckuii 20cyoapcmeer bl YHUGepCcumem umMeHu
Maxmymxynu,

2. Awxabao, Typxkmenucman

AHHOmMauua: 6 cmamve pACCMAMPUBAETNC KIOYe8ds poib
obpazosanus 8 opMuposaHuu U PA3GUMUU  KPeamusHoll
9KOHOMUKU.  AHanuzupyromcs  0COOeHHOCMU — KPeamusHbIX
UHOYCmMpUll, ux 3sHadeuue OJisl COBPEMEHHO20 IKOHOMUYECKO20
passumus u mpebosanus K cucmeme 00paz08aHusi, CnoCoOHOU
n0020MOBUMb  K8ATIUPDUYUPOBAHHBIX CHEYUANUCINO8 Ol IOl
chepvl.  Ocoboe  sHUManue  Yyoensemcs  HeoOX0OUMOCMU
uHmezpayuyu  NPAKMU4ecKkoeo Onvimd, MeHCOUCYUNTUHAPHOZO
nooxoda U pazeumus — MEOPHeCcKO20  MbLULIEHUsT 8
00pazo6amenbHbIX NPOSPAMMAX.

Knrouesvie cnosa: kpeamugnas 3IKOHOMUKA, 0Opazosamue,
meopueckoe MbluLleHue, UHHOBAYUU, MeNCOUCYUNTUHAPHDILLL
n00X00.

BBenenue. B COBpEMEHHOM MHpE, XapPaAKTEPU3YIOIIEMCH
OBICTPBIMU TEXHOJOTUYECKUMU MU3MEHEHUSMH U TJIo0amu3aluei,
KpeaTHBHasi JKOHOMHKA CTAaHOBUTCSI Bce 0oJjie€ BaKHBIM
(hakTOpOM HIKOHOMHUYECKOTO POCTa M COIMAIBLHOTO Pa3BUTHSI.
KpeatuBHasi 3KOHOMHUKAa OXBaThIBAET IIMPOKUN CIEKTP BHUJOB
NEATEeIbHOCTH, OCHOBAaHHBIX Ha TBOPYECTBE, WHHOBALUSIX M
WHTEJUICKTYyallbHOM ~ COOCTBEHHOCTH,  BKJIIOYasi  HCKYCCTBO,
JW3aiiH, Meaua, TEXHOJIOTUU, MOAY U Jpyrue. Y CHENIHOoe
pa3BuUTHE OTOM cdepbl HAMPSAMYyK 3aBHCHT OT HaJIUYUS
KBaJIU(UIIMPOBAHHBIX KaJIpPOB, CIIOCOOHBIX I'€HEPUPOBATH HOBHIC
UJIeH, CO3/1aBaTh WHHOBALMOHHBIE TPOAYKTBI M YCIyTH U

3h()EKTUBHO yMPaBIATh KpPEaTUBHBIMU TpPOEKTamMu. B cBsizu ¢
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TUM, CHUCTeMa O00pa3oBaHUs WIPAeT pEIIAIIYI0 poOjb B
MOJATOTOBKE CHEIUATUCTOB JIJIsl KPEATUBHON SIKOHOMUKHU.
OcHoBHas 4acThb. KpeatuBnas DKOHOMMKA,
XapaKTEPHU3YIOMIAsCs HEOMPEACICHHOCTRI0O W JUHAMUYHOCTHIO,
TpeOyeT OT CHEIUAIUCTOB THOKOCTH, aJalnTUBHOCTH W
CIIOCOOHOCTH K OBICTPOMY OOYYEHHIO B YCJIOBHSAX IOCTOSHHO
Pa3BUBAIOIINUXCS KpEaTHBHBIX WHIYCTPHUH.
MeXauCIUIUIMHAPHOCTh, TPHUCYIIAas KPEaTHUBHBIM TPOEKTaM,
OOBEAUHSIONIMM 3HAaHUS W HABBIKU W3 Pa3IMYHBIX O0JacTei,
TaKMX KaK HMCKYCCTBO, TE€XHOJIOTMH, OW3HEC W TyYMaHHUTApHBIC
HayKH, 00yClIaBIMBaeT HEOOXOIUMOCTh MHTETPALIMU ITUX 3HAHUU
B oOpasoBareibHbie TporpamMmbl. OpHeHTalMs KpeaTHBHOU
HPKOHOMHUKU Ha WHHOBAIIMU, TEHEPAIIUIO HOBBIX WJICH U CO3/laHue
YHUKAJIBbHBIX TMPOAYKTOB M YCIYyT, MOJAYEPKUBACT BaXKHOCTb
pa3BUTHS  TBOPYECKOTO  MBIIUICHUS ©  CIIOCOOHOCTH K
HECTAaHJAPTHBIM  pemeHusIM.  [loCKOJIbKY B KpeaTHUBHBIX
WHIYCTPUSAX KITIOUEBYIO POJIb WTPAET YEIOBEUCCKHH KaruTaj, a
UMEHHO TBOPYECKHE CIIOCOOHOCTH, 3HAHUS M HABBIKH OTIEITHHBIX
Jr07ed, cucTeMa oOpa30BaHMS JOJKHA COOTBETCTBOBAThH PSIY
TpeboBanuii. Bo-nepBbix, 00pa3oBaTelIbHbIE TPOTrPAMMBI JOJIKHBI
CTUMYJIMPOBaTh KPEAaTHUBHOCTh, BOOOpaKEHHWE M CIOCOOHOCTH K
HECTaHJAPTHOMY  MBIIUIEHUI0.  Bo-BTOpBIX,  HEOOXOAMMO
00€eCIeynuTh MEXIUCIUILTUHAPHBINA TOIX0/, UHTETPUPYS 3HAHUS
¥ HaBBIKM M3 pa3HbIX oOnacteil mis (GpopMupoBaHUS HIMPOKOTO
Kpyro3opa u yMeHHusl padoTaTh Ha CThIKE TUCIUIUINH. B-TpeThux,
MPaKTUYECKOe OOYYEHUE WIPAET BAXKHYIO POJIb, MPEIOCTaBIISS
CTYJIEHTaM BO3MOXHOCTH MOJYYUTh OIBIT pa0OTHI B KPEATHBHBIX
MPOEKTaX, Pa3BUTh MPO(EeCCHOHATbHBIC HABBIKU M YCTAaHOBHTH
CBS3U C WHAYCTpHel. B-deTBepThIX, aKTyaJdbHOCTh U THOKOCTH
oOpa3oBaTeIbHBIX TPOTPaMM, WX TIOCTOSHHOE OOHOBJICHHWE U
amanTanus K W3MCHSIONIMMCS TpeOOBaHWSAM pBIHKA TpyAa W
TEXHOJIOTHYECKHUM WHHOBAIUSM, SIBIITIOTCS  HEOTHEMJICMBIMH
YCIIOBUSIMH  YCIICIIIHOM TIOJTOTOBKH crenuaanucToB. Hakowner,
pa3BUTHE TMPEANPHUHUMATEIBCKUX HAaBBIKOB, TAKMX KaK OCHOBBI
Ou3Heca, ynpaBJIeHHE MPOEKTaMH U MapKETUHT, HEOOXOAUMO JIJIst
CIEIUAINCTOB B KPEATUBHOW DJKOHOMHKE, KOTOPBIE YacTo
paboTaloT Kak (priIaHCephl WM CO3JIal0T COOCTBEHHBIC
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KOMIIQaHUM. CymectByeT MHO’K€ECTBO YCIIEIIHBIX
0o0pa30BaTeNbHBIX NPAKTHUK B Cpepe KpeaTUBHOW HSKOHOMHUKH,
BKJIFOYAIOIIUX CO3/IaHUE KPEATHBHBIX J1a0OpaTOpuil U CTyIui B
YHUBEPCUTETAX, IJ€ CTYJACHTBl MOTYT padOTaTh HaJ pealbHbIMU
IPOEKTaMU B COTPYJHUYECTBE C MPEACTABUTEISIMU WHIYCTPUU;
pa3paboTKy MEXAUCUUIUTMHAPHBIX MPOTpamMM, OOBEAMHSIOMINX
pa3linyHbIe oOyact 3HAaHUHU u CIIOCOOCTBYFOITUX
(GbOpMUPOBAHNIO KOMITJIEKCHOTO MOAX0/1a K PEIICHUIO TPOOIIEM.

3akaroyenune. OOpa3oBaHUE UIpaeT KIIOYEBYIO pOJb B
pa3BUTUM KpEaTUBHOW 3KOHOMHUKH, OOECHEeYMBasi IMOATOTOBKY
KBAJIM()ULIMPOBAHHBIX CHEIUAINCTOB, CIIOCOOHBIX T'€HEPUPOBAThH
HOBBIE€ W[, CO3/1aBaTh WHHOBALlMOHHBIE MPOAYKTHI U yCIyTU U
3¢ (EKTUBHO YNpPaBIATh KpPeaTHUBHBIMU IpoekTaMu. s 3Toro
HEOOXOJUMO  CcO3/aTh THMOKYI0 M  aKTyaJlbHYl0 CHCTEMY
o0pa3oBaHUs, OpPUEHTUPOBAHHYIO HA pa3BUTUE TBOPUYECKOTO
MBIIUICHUS, MEXIUCUUIUIMHAPHBIA  TOJAXO0J, IPAKTHYECKOE
oOy4eHHE M TIOCTOSHHOE OOHOBJIEHWE 3HAHUN W HaBBIKOB.
HNuBectnn B oOpa3oBaHue B c(epe KpeaTUBHOM HKOHOMHKHU
ABJIAIOTCS ~ WHBECTHIMSMHM B Oyaymiee,  CIOCOOCTBYS
PKOHOMHUYECKOMY  POCTY,  COLUMAJIbHOMY  pa3BUTHIO U
KyJbTYpPHOMY OOOTaIlIEHUIO 00IIEeCTBA.
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INEJATOT'HMYECKHUE HAYKH

OBYUYEHUE TBOPYECTBY KAK BAKHBIN DJIEMEHT
B CUCTEME BOCIIMTAHUSA INYHOCTH
Ykcykobaena I'.E.

I'yvanaz Epkenogna - macucmp nedazocuueckux Hayx,
npenooasameitb Xy00AHceCmeeHH020 mpyod,
Anumbemosckasn cpeosis WKoAa-0emcKull cao,

c. Anumbem, Pecnybnuxa Kazaxcman

AnHomauun: meopuecmeo — Hauboiee Cr0JCHAs cepa
OMHOWIEHUSL 4eNl08eKA K OKpYlcarowemy Mupy npupoovl u
obwecmay, Haubojee co8epuieHHas Hopma camoymeepIHcOeHUs.
JUYHOCIMU 8 cUCmeMe 83aUMOC8sA3ell COBPEMEHHOU YUBUIUZAYUL,
8 NpOAGIEHUU MBOPYECKOU AKMUBHOCMU U BCECIOPOHHE2O
pazeumus. Bce Oocmuenymoe Ha — ce200HAWHUL ~— O€Hb
yen06euecmeom 68 pazeumuU NPoU3B0OCMBEEHHbIX CUIL, 8 CO30AHUU
MUPOBOU cucmemvl KYJIbMYPHLIX YEHHOCMeEU, 8 (BOopMUpo8aHuu
0YX08H020 O00UKA NYYUWUX C8OUX Npedcmasumereli AGJAencsl
NPOOYKMOM 4el08eHecKo20 MEopuecmsd, BONIOWEHUS IHCUBOLL
MBOPUECKOU  MbICAU 00U 8 O02POMHOU  COBOKYNHOCHIU
Hanpaegienuti Xy00HceCmeeHH020 mpyod U Camo0esimelbHOCHU.
Knwuegvie cnoea: uzobpaszumenvrnoe uUcKyccmeo, meopyeckoe
gocnpusimue, 00beKm, mMeopus HNO3HAHUS, NPOPecCUOHATbHAS
HO020MOBKA, — XYOOHCECMBEHHbIUL  NPUHYUN,  CAMOPA38UMUE
JIUYHOCTU.

Ha wHpiHemHeM »dTame pas3BUTUS  OOIIECTBA TBOPUECTBO
MOJIOAEKHN TPU3BAHO CTaTh OJHUM W3 JICMCTBEHHBIX PbIYAroB
YCKOPEHUS COLUAIBHO-DKOHOMHYECKOTO pa3BuTHsA. l[locTosiHHOE
CTPEMJICHUE JIMYHOCTH K TBOPYECTBY, IPOU3BOACTBY HOBBIX
3HAaHUW U XYJ0XXKECTBEHHBIX LIEHHOCTEHW BCEra ONPENECISINCH
KaK BBICIIMM YPOBEHb YMCTBEHHOT'O MIporpecca, CamOCO3HaHU,
HPAaBCTBEHHOT'O W (DM3WYECKOT0 PA3BHTHS UYEIIOBEKA, KOTOPBIM
HEPEIKO HAYMHAET IMOCTUTaTh CMBICI CBOEro mpusBaHus. Korma
JUYHOCTH JIOBOAUTCS cJiejaTh XOTs Obl OJUH IMar B pyclie
TBOPYECKUX ITOMCKOB, TOTIa OH HAYMHAET OLYIAaTh HU C YEM, HE

CPaBHHMYIO PaJOCTh 1O IMOBOJY TOJBKO YTO CO3JIAHHOTO MM H
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HUKOMY IIOKAa €€ HE H3BECTHOIO DJIEMEHTA JyXOBHOM WIIU
MaTepUaIbHOW KyJIbTypbl. JIMIIb mOCHE Takoro mara Tsara K
TBOPYECTBY CTAHOBHUTCS HEOJOJUMOM M O€3rpaHUYHOM, Kak
HEOJIOIMMO U OE3rpaHUYHO CTPEMJICHHE YEJIOBEKa KO BCEMY,
HEU3BECTHOMY, TaMHCTBEHHOMYy. (CaM € TBOpPYECKHUA IOUCK
CTAaHOBUTCSl CPEJICTBOM OOHOBJICHHUS MHpa MPUPOIBI U CaAMOTO
YEJIOBEKA, €ro HEeNpexXoadaimuM CcBoMCTBOM. KoHeuHo, s
2h(EeKTUBHON peaym3alii  ATOTO  CBOMCTBA  HEOOXOIMMBI
ONpEICJICHHbIEC YCIOBUS. ['JTaBHOE U3 HUX - MPHU3BAHUE YEIIOBEKA
camMoil 0oJbIION 00IIeCTBEHHON IIeHHOCThI0. OJIHAKO caMu 10
cebe ATU YCIOBUS HE POXKAAIOT TAIAHTOB: OHU JIOJKHBI aKTHBHO
UCIIOJIb30BAThCSL YEJIOBEKOM B TOM ILJIaHE, YTOOBI Pa3BUTUE €O
TBOPYECKOM CIIOCOOHOCTH OCYIIECTBIISIIOCH KaK «CaMOpPa3BUTHEY,
peryiaupyeMoe BHYTPEHHUM TMOOYKICHHEM, KEJTAHUEM TBOPHT.
@dopMUpOBaHUE K€ TaKOro MOOYKIEHUS O0O0YyCIOBIMBAETCA
HEJbIM KOMIUJIEKCOM KOHKPETHBIX KU3HEHHBIX (DaKTOpPOB U
CUTYyallMii: TBOPYECKOIO KOJJIEKTHBA, HWHTEPECAMH CEMBH,
YpOBHEM oOpa3oBaHus, KYJbTYPBI, TUTOJOTUUECKUMHU
OCOOEHHOCTSIMH, TEMIIEPAMEHTOM  KOHKPETHOIO  YeJOBEKa.
O} pexTUBHOCTH B pa3BUTHH TBOPYECKOIO MOTEHIMAIA JTUYHOCTH
JNOCTUraeTcs JUIIb B TOM cCllydae, €CIU JaHHBIA KOMILIEKC
(GakTOpOB U CUTyaIllMil OPUEHTHUPYET €€ Ha TMOCTOSHHBIN TOUCK
HOBOTO, €CIM caM JTOT TIOMCK CTAaHOBHUTCS  HOPMOU
KuzHeneaTeabHOCTH. OJHAKO TMPAaKTUKAa BBISBISIET CIOXKHOCTD
TOM paboOThl, HEPENIEHHOCTh MHOTHMX HACYIIHBIX MPOOJIeM.
AKIIEHT CerojiHs JejlaeTcs Ha IIOMCKE OTBETOB Ha MHOTHE
BOIPOCHI, MPOJIMKTOBAHHBIE )KM3HbIO, HA OCHOBE 0OJIee TECHOTO
B3aMMOJCUCTBUS  Teopur WU mnpakTuku.  [lo-mpexHemy
NPUXOAUTCS KOHCTATUpPOBaTh cia0yro 3PQPEeKTUBHOCTh MX
BHEJIPEHUS B TNPAKTUKY Yy4eOHO-BOCHHUTATENIBHOIO IMpoliecca.
[IpuunHa, ckopee BcCero, B TOM, YTO Y4€OHO-BOCIUTATEIIbHBIN
npoliecc B IIKOJE, B KOJJIEAKE M By3€ MOKa €lIe MCKYCCTBEHHO
pa3apo0ieH Ha YacTh (B COOTBETCTBUM C TPYIIIAMU JUCIUIUIAH U
COOTBETCTBEHHO  THUMOBBIMH  y4E€OHBIMH  MPOrPAMMaMH),
OPUECHTUPOBAHHBIE HA «CBOKY» XapaKTEPUCTHUKY, YTO HE
peanu3yer BAXKHEWINEro NEeAarorudyeckoro  IOJIOKEHUS O
HEOOXOJMMOCTA OPTraHUYHOTO OOBEIMHEHUS BCEX CPEJNCTB
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BOCIIUTaHUSI B LEJIOCTHYIO CHUCTEMY B3aMMOCBS3M YEIIOBEKA C
BO3/ICCTBYIOIIEH HA HETO CPEHOM.

BrnonHe  MOHATHO, YTO  MOJIOXKEHHWE O  BCEMEPHOM
OPUEHTHUPOBAaHUU BCEX 3BEHBEB  y4E€OHO-BOCHUTATEIBHOIO
mpolecca Ha BOBJICUCHHE CTYJIEHTOB B pa3iuyHbie (OPMBI
TBOPYECKOTO IIOMCKa €II€ HE JaeT MPEACTABICHHUS O TeX
O0appepax, KOTOpbIE CTOST HA IMyTH pa3pabOTKU M BHEAPEHUS
MpOrpaMM TBOPUYECKOUN MOJATOTOBKH CTYJICHTOB.

@OopMHUPOBAHUE CUCTEM MPEIMETHBIX OTHOIICHUH JIMIIb OJIHA,
XO0T W HauOoyiee CYIECTBEHHAas CTOpOHA B pealu3aluu
TBOPYECKOTO ACUCTBUS. J[BE Apyrue CTOPOHBI 3aKIIOYAIOTCSA B
«BBIOOPE» BBISIBISIEMOTO B HOBOM KauecTBe OOBEKTa U B CaMOM
IIpoLIECCE ONPENEICHUSI HOBOIO KadecTBa, KaK paHeEe He
npucyied OoO0BEKTYy MPEeAMETHOM XapaKTepucTUKH. «Bbridop»
OCYULIECTBJISIETCS. B BHJIE BBIJIEICHUS OOBEKTa M3 MHOMXKECTBA
JIpyrux B (YHKIIMU HOCUTENS MNPU3HAKOB POJCTBA (OOIIHOCTH
COJlepKaHMs, KOJIMYECTBEHHO-KAUECTBEHHBIX IapaMETpPOB) C
YCIIOBUSIMU MTPOOJIEMHOM cuTyanuu. BMecte ¢ TakuM «BBIOOPOMY»
MPOU3BOJIUTCSI  CBOETO  poja  «oOpaboTKay 00BbEKTA,
3aKJII0YAIOIAsACd B OTHOCUTENBHOM «BBICBOOOKIEHUM» €ro M3
OoOyCJIOBIMBAIONIEH  CMBICT  JAHHOTO  OOBEKTAa  CUCTEMBI
OTHOIIEHUH mpeaMeTHOro mMupa. K dnciy «BbICBOOOXKIAIOMITUX)
JICMCTBUMA MO’KHO OTHECTH BCEBO3MOKHBIE M3MEHCHHMS OOBEKTa,
CHOCOOCTBYIOIIME €r0  COAEpPKATEIbHOMY  COJMMKEHHIO ¢
NpOOJIEMHBIMH  YCIOBHSIMH, U YCIOBHYIO 3aMEHY OOBEKTa
AHAJIOTUYHBIM 10 CBOWCTBAM ¥ BBINIOJHAEMBIM (PYHKIUSIM
PEIMETHBIM 00pa30BAHHUEM.

B  cymHocTH  cBoeil = BBICBOOOXKIEHHME  pPaBHO3HAYHO
pa3pyLIEHUIO ONPEIEIAIOLIETO 00BEKT MPEeIMETHO-
uH(popmanmonHoro ¢ouga. Crenyer OTMETUTh, UYTO IMPOILECC
pa3pyllieHus KaKk TaKOBOHM - 3TO HE TOJBKO KaKOE-TO OJJHOAKTHOE
coObITHE, ACHUCTBUE U T.JA., CBA3AHHOE C PEIICHMEM KOHKPETHOU
3a7la4i, OH HENPEPHIBEH B TECUEHHUE BCEU YEJIIOBECUECKOU KU3HU.
OcymiecTBisisch B (OpME PACTOPKEHUSI CTEPEOTUITHBIX CBs3el
00BEKTa, OTPAHNYUBAIOIIUX MPOIIECC €TO MO3HAHUS, pa3pyIIeHUE
CUCTEM MPEIMETHBIX OTHOILICHHI 00ycoBIUBaeTCs
HEMPEPHIBHOCTHIO TO3HABATEIBHON JIESATEIBHOCTH YEJIOBEKA,
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HEYCTaHHBIM OOOTalllEeHUEM WM CBOETr0 >KU3HEHHOTO OIlbITa,
MOCTOSIHHBIM HAKOIIJIEHHEM HOBBIX 3HAaHMM U MpeoOpa3zoBaHUEM
WX B apryMEHTUPOBAHHBIE W YHOPSJAOYEHHBIEC MPE/ICTABICHUSI.
Takum  oOpa3zom,  paspylieHHE  CTEPEOTUIIHBIX  CUCTEM
NPEIMETHBIX OTHOIICHWHA OKPYKAIOIIEr0 HAC PEaIbHOIO MUpA,
IPOSIBIISIIOLIEECS B OTHOCHTEIIBHOM BBICBOOOKIEHUM U3 HHX
aHAIM3UPYEMbIX OOBEKTOB, CIYXHT €CTECTBEHHBIM 3aKOHOM
(YHKIIMOHUPOBAHMUS YEIOBEUYECKOTO CO3HaHWA. B moboMm ke
TBOPYECKOM  PELICHHWH  NPOUCXOAUT  JHUIIb  JIOKaJbHasd
aKTyajnu3alus JAHHOTO Ipoliecca, NMPUBEACHHAsA K KOHKPETHOM
npoOJIEeMHON CUTyalluH, K KOHKPETHOMY CIIOCOOY MCIIOIb30BaHUs
HAKOIUICHHBIX 3HAHUU.

AKTyanu3anusi TBOPYECKOM oOmepaluu Kak aBTOMAaTHYECKU
pean3yeMoro 3aKOHa TBOPYECKOM JNEATEIBHOCTH MO3ra TEpsieT
cBOI0 3((PEKTUBHOCTh, €CJIM MpEnoAaBaTeib HE CMOT JIOBECTH
CTYZEHTA /10 IOHUMaHUs €€ «HOBOOOPa3yIOIIEro» CMbICia, T.€. 0
MOHUMaHUs TPUHIUIA, €€ JCHCTBUS B KAaueCTBE WHCTPYMEHTA
BBISIBJICHHUSI OOBEKTOB B HOBOM CYIIHOCTH. A Takoro MOHUMAaHHS
HEJb3s JOOUTHCS OOBSICHEHHUEM JIMIb OOUIEH JHaAIEKTUYECKOU
MOJCIIA POXKJACHUS HOBU3HBI — BBISBICHUS OOBEKTa B HOBOM
KaueCcTBE TMpPH BBEJICHUM €ro B HENPUBBIUHYIO CHUCTEMY
IIPEAMETHBIX OTHOLIEHUW. Bocnpusitne 3TOM MOJEIM HAa YPOBHE
OTBJICUEHHOI'O OT KaKOH Obl, TO HU ObUIO MPEIMETHOCTH CYKICHHUS
NOPOXKIAET Yy CTYJIEHTa HEYAOBIECTBOPEHHOCTh [0 IOBOLY
OTCYTCTBUS TMPEACTABICHUS O TOM «CHJE», KOTOpas BBOJUT
OOBEKT B HOBBIC NPEIMETHBIC OTHOIICHUS, MOBOPAYMBAET €O
JIPyror CTOPOHOM, IMPUCBAUBAET €My HOBOE cBOMCTBO. HO, mo3HaB
UCTOKH 3TOM «CHJIbDY, CTYAEHT OCTaeTCs AAJIEKUM OT MOHHUMAaHMS
HOBOTO KaK HOBOM HCTUHBI, (POPMHUPYEMON CaMHUM CO3HAHHEM
YEJIOBEKa, a HE M3bIMAEMOM B BHUAEC SAPKOM KAPTHUHBI U3
NPEIMETHBIX «OrpedoB» MpUpoAbl. JMoakTuka mnpernoaaBaHUs
OCHOB HM300pa3UTEIBHOIO TBOPYECTBA KaK pa3 M JIOJDKHO OBITh
HalpaBJIE€HO Ha TO, 4YTOOBI CHOCOOCTBOBAaThH MOHUMAaHHUIO
CTYJEHTaMH «HOBOOOPA3YIOIIEr0» CMbICIIAa TBOPUYECKUX ONEpaLlnil.

[IpoGnema wU300pa3UTENHHOTO TBOPYECTBA B IOHOIIECKOM
BO3pacTe€ 3aHMMAET Ba)XHOE MECTO B CHUCTEME KOMILIEKCHOIO
M3YUYEHHs YEJIOBEKA, MMOITOMY BHJIHBIE YUYEHBIE BCEr/a CTaBUIIU
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npo0ieMy HW3y4yeHUsT TBOpPUYECKOM akTUBHOCTH Jojaen. C
BO3HUKHOBEHUEM TEOPUM IIO3HAHUS KaK CaMOCTOSITEJIbHOU
OTpaciii HAay4YHbIX 3HAHUN TMOUCKOBOE MBIILJICHUE CTAHOBUTCS
O0OBEKTOM HCCJIENOBATEILCKOW  JesiTelbHOCTH. B aHamm3se
OTKpBITHH,  M300pETeHM,  MPOIECCOB  XYIOKECTBEHHOTO
TBOPYECTBA YYCHBIC CTAW BBIABISITH 0OJiee€ CIOXKHBIC (POPMBI
NOBEJECHUS YelloBeKa B TBopueckoM noucke, (b.I'. Ananbes, H.C.
Jlewitec, C.U. Hlanupo, II.M. SAxo6con, B./l. Heosuuuun, N.C.
Axumanckas, C.I'. Adpamosa, E.b. llusnosa, H.U. IOngamkuna,
b.A. AnemyxambetoB, K.K. Myparaes, K. K. Amuprazun, E.C.
ACBUIXaHOB M JIp.) HEXEJIH DJIIEMEHTApHble MOAU(PUKAINU
TBOPYECKOTO JNEUCTBUS: MOJEIUPOBAHUE MBICJIEHHBIN
HKCIIEPUMEHT, TPUEMbI U METOIbI N300PA3UTEILHOTO TBOPYECTBA.
DNEeMEeHThl TBOPYECKOW  JIESTENBHOCTH JOCTATOYHO YETKO
chopMyIHpOBaHbl, KIACCUPUIUPOBAHBI U TMPEIJIOKEHBl K
ucnons3oBanuwo [1, c. 255; 2, c. 45]. Tem He MeHee, Kormaa
CTABUTCS BONPOC O Pa3BUTUU TBOPUECKON CIIOCOOHOCTH
YyeJoBeKa, HENb3sl He oOpaliaTh BHUMAaHHMS Ha WX WCTHUHHBINA
(YHKIIMOHATBHBI CMBICT - OBITb JIOTUUYECKUM CPEACTBOM
BOIUIONIICHUSI ~ AJIEMEHTAPHBIX  TBOPUYECKUX  OMepainuii B
UCCIIEyeMON  MPEIMETHOCTH, T.€., OBITh  YCIOXHEHHOMU
MomuduKanuer dTux omnepauuii. MHade TOBOps, Bce OTH
CJIOKHBIE 3JIEMEHTBl YEJIOBEYECKOrO0 TIO3HAHUS HE HUMEIOT
CaMOCTOATENbHON (YHKIIMU BBISBICHUS OOBEKTOB B HOBBIX
KaueCcTBax. JTO YCIIOBHBIE JIOTUYECKUE CTPYKTYPhl MBIIUICHUS,
c(hopMyJIMPOBAHHBIC YEJIOBEKOM B Ka4yeCTBE dhopm
CYIIECTBOBAHMSI, WJIM CIOCOOOB  OBITHUSA,  DJIEMEHTapPHBIX
TBOpYECKUX omepanuii. Y naHHOe NOJIOXKEHUE JOKHO OBITh
HUCXOJHBIM MOMEHTOM B OpraHM3alud TEOPUU U TMPAKTHKU
TBOPYECKOMU MOJTOTOBKHU CTYAEHTOB.

B nmnpenonaBaHuM TEOpUM M TMPAKTUKU H300Pa3UTEIIBLHOTO
TBOpYECTBA B KadyeCTBE CaMOCTOSITEIbHOM JUCIUIUIUHBI U
pa3BUTHUSI  TBOPYECKOM  CIIOCOOHOCTM  CHHTE30M  JBYX
HAaIpPaBJICHUN B TBOPYECKOU IOATOTOBKE CTYAEHTOB B IIPOLECCE
Mperno/laBaHusi YYEOHBIX MUCIUIUIMH — HEU3MEHHO PEeIIaloTCs
HECKOJIBKO TMpo0jeM: HUHTeHcuuuupyercs 000 ydeOHBbIi
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OpoLEeCC, B IUIAHE BO3PAaCTaHUSl MBICIIEHHOM aKTUBHOCTH
CTYZEHTOB:

- yray6usiercst 061eo0pa3oBaTebHOE 3HAHHE,

- TIOBBIIIAETCS YPOBEHb HMX B3aMMHOTO HHTEIUIEKTYaJIbHOTO
oOOraIieHus.

PasBuTte TBOpYECKOW MAEATEIBHOCTH CTYACHTOB, TaKUM
oOpa3oM, BKJIIOYaeT B ce0s MOTyYEeHHE HMHU TEOPETUUYECKUX
OCHOB M300pa3UTEIbHOTO TBOPUECTBA, a TaKke (HOPMUPOBAHUE Y
HUX IPaKTUYECKOTO ONbITa COOCTBEHHOW IESATENIBHOCTH B 3TOM
HaIpaBJICHUU.

[TonsiTue  «M300pa3sUTENBHOE  TBOPUECTBO  CTYJIEHTOB
UCIIOJIB3YETCSl JJIsl  XapaKTePUCTHKU JBYX B3aMMOCBS3aHHbIX
IPOLIECCOB: IIeJIEHANPaBIEHHONW y4e0HO-BOCIIUTATENIbHOM pabOThI
[0 Pa3BUTHIO 3TOrO0 BHUIA TBOPYECTBA M CaMOMl TBOPYECKOU
JEeSATEIbHOCTH 110 CO3AaHUI0 N300pa3UTENBHBIX OOBEKTOB.

TBOpPUECTBO OKA3BIBAET OIPOMHOE MOJIOKUTEIBHOE BIMSHUE HA
Bce 0€3 HCKIIOYCHHsS] TICHUXWYECKHEe (YHKIIMH: BOCIPHUSITHE,
aMsTh, MBIIUICHHE, BOOOPAKEHHUE | T.J. DTO TAKXKE CTUMYI IS
pa3BUTHSL BOJIEBBIX YCHUJIHMH, T.K. €My OOBIYHO Tpelyercs
NPEOoAOeTh MPenmsATCTBUS W TpyAaHoctd. C  TBOpPUYECTBOM,
HAKOHEIl, BCErJa CBsI3aHbl DMOIIMOHATbHAS OT3BIBUUBOCTD,
YBJIIEYEHHOCTb, YYBCTBO YJIOBJETBOPEHHOCTH, PATOCTU OT
IUIOAOTBOPHBIX  3aHATUW. IlodTOMYy MHpOBO33peHYECKas U
MOTHUBHPYIOIIAs  HANpPaBICHHOCTb  JCSATEIBHOCTU  SBIISIOTCS
BOXHEHIIMM yCIIOBHEM IOCTPOEHUS IIEJIOCTHOIO Ipolecca
obyuenus [3, c. 159; 4, c. 41].

Pa3Butre M300pa3UTETLHOrO TBOPYECTBA - COCTABHAs 4YacTb
y4e0OHO-BOCIIUTATEIBHOTO npoiiecca, ycnex KOTOpPOTO
OTpeesieTCs:

a) oOecrieyeHreM eIMHCTBAa O0yU€EHHUs, BOCIIUTAHUS U Pa3BUTHS
HAa OCHOBE TIOBBIIICHHS TMO3HABATEIbHON HAMPaBICHHOCTH
y4eOHOro IMpoliecca, YCUJICHUS MEXIPEAMETHbIX CBA3EH,
UCTIOJIb30BaHUsI aKTUBHBIX METOJIOB OOyUEHHUS U BOCIIUTAHUS IS
(dhopMHUPOBAaHUS TBOPUYECKOTO MBIIIUICHHUS;

0) KoOopauHAIMEW BO3JCHCTBUM, BIUAIOINIMX HA pa3BUTHE
MBIIUICHUS], YyBCTBA U BOJIIO CTY/ICHTA.
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[ToaToMy wn300pa3uTeNbHOE TBOPYECTBO MBI paccMaTpHUBAEM
KaK OJIMH W3 BaKHBIX BUJOB Y4E€OHOU NIEATETbHOCTH B Ipoliecce
oOy4deHusl CTyJIEHTOB KoJuie/kel 1 U 2 KypcoB, CHEHATBLHOCTH
«/Iuzaitn» Ha 3aHATUAX 10 JUCUHUIUIMHAM, «PHCYHOK»,
«Kommnozumusi» u «Mctopusi UCKYCCTB» BBIJEHSS B HEM IIEJIH,
comepkaHue, (GOpMbI, METOJIbI OpPTaHWU3AMH W YIPaBICHUS
TBOPUYECKOW JIEATEIBHOCTHIO U €€ OMOLUHMOHAIBHO - BOJIEBOTO
CTUMYJIMPOBAHUSI KOHTPOJIS, QHAIN3a M OLEHKH PE3YJIbTATOB.
[lenocTHBIN MOAXOM K Pa3BUTHIO U300PA3UTEIHHOTO TBOPUYECTBA
COCTOMT B TOM, YTOOBI HCXOJsl U3 IIEJIEBBIX YCTAaHOBOK Ha
dbopMHpOBaHUE BCECTOPOHHE PA3BUTOM JIMYHOCTH COBPEMEHHOTO
CHienuaincTa, He0oO0X0IMMO OOBEIUHUTHh B €IMHYIO CUCTEMY BCE
y4eOHO-BOCIIUTATENIbHbIE  BO3JCHCTBUS, HAMpaBIICHHbIE Ha
dbopMHUpOBaHUE  COIMATBHO-IIECHHOCTHBIX  KAauyeCTB  HOBOTO
YyeJoBeKa, MHTETPAIbHBIM BBIPAXKEHUEM KOTOPBIX  SIBJISIETCS
TBOpYECKasi aKTUBHOCTh OyAYIIUX CIEIUATIMCTOB.

HeobxoaumMo OTMETUTBH, UTO MPOIECC PA3BUTUS TBOPUYECKUX
CIIOCOOHOCTEM CTYJIEHTOB KOJUIEKa — 3TO HE TOJILKO OBJIAJICHUE
CTPYKTYpPOU MOUCKOBOM JIEATEIIBHOCTH. 3JHAYUTEIIBHYIO POJIb 31ECh
WUTParOT OCO3HAHUE IIEJIEN TBOPUECKOIO TPYJla U MOHUMAaHUE E€ro
pE3ybTaTOB KaK MCTOUYHMKA HOBBIX MOUCKOB. [loaTOMY O0OyueHue
TBOPYECTBY B IMPOLECCE IMPENOJABAHUA  XYJOKECTBEHHBIX
JUCIHUIIINH OKa3bIBaeTCs 0COOCHHO 2(h(PEKTUBHBIM B TOM CIiIydae,
KOr/ia MeJaror caMm TBOPYECKU MOAXOAUT K MOCTPOCHUIO 3aHSTHUSA:
TOTOBUT Y4YeOHBIN MaTepuaia TakuM oOpa3oM, 4TOOBI M3ydaeMoe
OTKpBITHE WM HW300peTEHUE TPENOAHOCUIIOCH  MPENeIbHO
HArJsiAHO.  YCleX B Pa3BUTUM  TBOPYECKMX CIOCOOHOCTEM
CTYJICHTOB OOECIEYMBACTCS JUIIL COCAMHEHUEM HarJISIIHOCTH
MPOLIECCOB B3aWMOIPEBPAICHUS W3BECTHBIX 3HAHWUWA HA IMYyTHU K
OTKPBITHIO C TEOPUEHN OMEPALMOHAIBHON CTPYKTYPBI TBOPUECKOTO
MBIIUJIEHUS U €r0 JUAJEKTUYECKOW MpUpOAbl. PackpwiBas mepen
OOyJarOIIMMHUCS pPeaIbHOE COJIEP)KaHHE TBOPUECKOTO IOMCKA B
BHUJIC TOJTAHOTO PA3BUTHS MBICIM Ha IMYTHU K HOBOM HJEE,
MeJaror TeM CaMbIM BOBJICKAET AYJUTOPHUIO B TOHUCKOBYIO
NEeATEIbHOCTh,  3aKJIaJbIBAET B €€  CO3HAHUHU  OIBIT
CaMOCTOSITEJIbBHOTO ~ TIOJIYYEHHs] 3HAaHUW U3  COBOKYIIHOCTHU
COJIEPKaTEIHHOTO U BO BPEMEHU Pa3pO3HEHHBIX (PAKTOB.
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Abstract: The integration of computational technologies and
advanced digital tools has fundamentally transformed the medical
field, ushering in an era of precision, efficiency, and accessibility.
These advancements have revolutionized every aspect of
healthcare, from diagnostics and treatment to research and
public health management, establishing new paradigms in
medical science.
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The diagnostic capabilities in medicine have been
exponentially enhanced by computational technologies.
Advanced imaging modalities such as magnetic resonance
imaging (MRI), computed tomography (CT), and ultrasonography
rely on cutting-edge algorithms to generate highly detailed
anatomical and functional visualizations. These imaging systems
enable clinicians to detect pathologies such as neoplasms,
fractures, and vascular anomalies with unparalleled accuracy
(Johnson & Lee, 2019). Furthermore, the application of artificial
intelligence (Al) has refined diagnostic precision by enabling the
analysis of complex datasets, identifying subtle patterns in
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medical images that might elude even the most experienced
practitioners. Al-powered systems are increasingly integrated into
routine diagnostics, offering predictive analytics that support
early detection of conditions like cancer, neurological disorders,
and cardiovascular diseases, thereby improving patient outcomes
and reducing mortality rates (Brown et al., 2021).

The digitization of patient care through electronic health
records (EHRs) has streamlined the management of medical data.
EHRs consolidate patient histories, laboratory results, imaging
studies, and treatment protocols into a unified digital interface,
facilitating seamless collaboration among healthcare providers
(Davis et al., 2018). Telemedicine platforms, leveraging high-
speed internet and secure communication protocols, have further
enhanced accessibility by enabling remote consultations,
particularly in geographically isolated or underserved regions.
These technologies collectively ensure continuity of care and
improve patient outcomes. Moreover, mobile applications and
wearable devices allow patients to actively engage in their health
management by monitoring vital signs and adhering to treatment
regimens (Martinez et al., 2020). The integration of patient-
reported outcomes into digital health platforms enables clinicians
to tailor interventions more effectively, enhancing the overall
quality of care.

Big data analytics has emerged as a cornerstone of precision
medicine, enabling the tailoring of therapeutic interventions to
individual genetic and phenotypic profiles (Wilson et al., 2019).
Advances in genomic sequencing, supported by robust
computational frameworks, allow for the identification of genetic
predispositions to diseases. This has transformed fields such as
oncology, where genomic insights inform the development of
targeted therapies, minimizing adverse effects while maximizing
efficacy. Such approaches underscore the shift towards a more
personalized and patient-specific model of care. Furthermore,
multi-omics data integration—combining genomics, proteomics,
and metabolomics—offers an unprecedented understanding of
disease mechanisms, paving the way for novel therapeutic targets
and biomarker discovery (Nguyen et al., 2022). These
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advancements extend beyond oncology, influencing cardiology,
neurology, and immunology by enabling the development of
customized treatment regimens.

The role of computational tools in biomedical research cannot
be overstated. Sophisticated data analysis platforms facilitate the
interrogation of massive datasets, uncovering critical insights into
disease mechanisms and therapeutic targets. Artificial intelligence
has expedited drug discovery by modeling molecular interactions
and predicting pharmacokinetic properties, thereby reducing the
time and cost associated with traditional experimental
methodologies (Green et al., 2019). Computational modeling of
biological systems has also diminished reliance on animal testing,
offering ethical and efficient alternatives in preclinical research.
Moreover, advances in machine learning algorithms enable the
identification of novel drug candidates through virtual screening,
optimizing the drug development pipeline. The application of
blockchain technology in research data management further
ensures data integrity, reproducibility, and collaborative
opportunities across institutions globally (Taylor & Roberts, 2021).

The advent of robotic-assisted surgery, guided by
sophisticated computer systems, has revolutionized operative
techniques. These systems provide surgeons with augmented
precision, dexterity, and visualization, enabling minimally
invasive procedures that reduce postoperative complications and
recovery times (Hernandez et al., 2020). Additionally, virtual
reality (VR) and augmented reality (AR) platforms are
redefining surgical training, allowing practitioners to refine their
skills in realistic simulated environments. Advanced haptic
feedback systems further enhance the realism of simulations,
equipping surgeons with the expertise needed to perform
complex procedures. Real-time intraoperative imaging and Al-
assisted guidance systems are now integral to achieving optimal
surgical outcomes, particularly in delicate procedures such as
neurosurgery and cardiac surgery (Lopez et al., 2022).

Computational technologies have become indispensable in
managing global health crises, such as pandemics. Predictive
modeling, powered by machine learning, facilitates the analysis
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of epidemiological data to forecast disease trajectories and
optimize resource allocation (Patel et al., 2020). Mobile health
applications and wearable devices enable continuous monitoring
of vital signs, empowering individuals to take proactive measures
in managing their health while supporting population-level health
monitoring. Additionally, real-time data aggregation and
visualization platforms, such as geographic information systems
(GIS), provide critical insights for policymakers to design
effective  containment  strategies. = Cloud-based  health
infrastructures enable rapid sharing of clinical insights, expediting
the development of vaccines and therapeutics during public health
emergencies (Kim & Park, 2021).

Despite the transformative potential of technology in medicine,
its integration is accompanied by challenges. Data privacy and
cybersecurity concerns demand robust regulatory frameworks to
safeguard sensitive medical information. Furthermore, equitable
access to technological resources remains a critical issue,
necessitating policies that bridge the digital divide. Ethical
considerations, particularly concerning Al-driven decision-
making, require ongoing dialogue to ensure transparency,
accountability, and trust (Anderson et al., 2022). The increasing
reliance on automation and algorithms raises questions about the
potential for bias, emphasizing the need for continuous oversight
and validation. Addressing these challenges will be pivotal in
ensuring that technological advancements serve as a force for
equity and inclusivity in healthcare.

The interplay between computational technologies and
medicine has catalyzed profound advancements in healthcare
delivery, research, and education. As these technologies continue
to evolve, their capacity to address complex medical challenges
and enhance human health is boundless. However, it is imperative
to approach this transformation with a commitment to ethical
standards, data security, and universal accessibility, ensuring that
the benefits of innovation are equitably distributed across all
populations (Williams et al.,, 2023). By embracing this
technological evolution responsibly, the medical community can
sustain its mission of improving health outcomes on a global
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scale. The fusion of human expertise with computational power
will undoubtedly define the next frontier in medicine, promising a
future where healthcare is not only more effective but also more
compassionate and inclusive.
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