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Architecture

The Influence of the Environment on Our
Mood and Emotions: The Role of
Architecture and Nature

Shirinskaya Renata E.
Master's Student at Satbayev University

Abstract

The role of the environment, the symbiosis of nature and architecture, is crucial in building
a healthy psycho-emotional state of an individual. The perception of architectural and natural
surroundings can evoke various psycho-emotional sensations and engage different types of neural
connections, including the construction of associative chains to suppress or enhance feelings. It
can be said that architectural spatial design is a unique instrument of influence and impact on the
observer.

Keywords:

Recreational space, architectural image, architectural function, architecture as an
environment.

Architectural image refers to architecture as an art where aesthetic demands (orderliness,
proportionality) and harmonization of architectural-spatial environment are addressed.

Architectural function embodies architecture as a process.

Architecture as an environment involves creating an atmosphere that influences the mood
of the surroundings.

Introduction

Research Topic: The impact of the environment, architecture, and nature on an individual's
psycho-emotional state.

Aims and Objectives of the Article: To study research and arrive at a structured system of
information on how the environment affects an individual's psycho-emotional state.

The issue of the influence and perception of architectural environment has been explored in
various works by architects. For instance, Raymond Low discussed in his book "The Human Design"
how architecture can impact human behaviour and emotions, and how design can be utilized to
enhance the quality of life. In the article "The Influence of the Built Environment on Human Health:
Health Beyond Disease" by Roger Ulrich, the author delves into how architecture can affect our
physical and psychological well-being. Additionally, works such as "Architecture and Psychology"
by Stephen Kellerman and "Psychology of Architecture" by William Hurrigan examine how
architecture can influence our perception of space, our feelings, and emotions.

Each of these works addresses the issue of the impact and perception of the surrounding
environment on individuals. Each author presents their distinct approach and ideas, yet all
underscore the significance of creating an environment that contributes to our physical health and
psychological well-being. A cozy and harmonious space, for instance, can elevate our mood and
alleviate stress, whereas a conflicting and chaotic environment may trigger discomfort and
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anxiety. Nature, on the other hand, can promote relaxation, uplift mood, and reduce stress levels,
primarily due to the oxygenation of brain cells. Architectural and natural spaces, when combined,
can influence the quality of social interaction, creative productivity, and concentration levels.
Consequently, it can be concluded that the role of architecture in its symbiosis with nature is
pivotal to our lives. It is imperative to design environments that foster our psycho-emotional well-
being, tranquility, and growth.

The Influence of Architectural Space on Human Psychological State

Architecture undoubtedly impacts human mood and productivity, shaping behavioural
patterns. It can evoke anxiety, feelings of helplessness, or conversely, a sense of unity and
cohesion. Unconsciously, we, as humans, gravitate towards well-organized and aesthetically
pleasing environments. We feel inspired by "beautiful" structures and disheartened by
monotonous grey neighborhoods.

In psychological terms, architecture forms enduring spatial reactions, images, and
concepts in the mental space of an individual, subconsciously affecting their life and activities. It
is for this reason that the goal of creating an architectural spatial environment entails the
comprehensive formation of objects and environmental systems, aiming for a harmonious and
artistically meaningful unity of all its components.

The purpose of the Architectural Spatial Environment from a psychological perspective is
not merely to impress the client, but to engage in a dialogue with the consumer, influencing them
and prompting creativity. For instance, while on a waterfront, we subconsciously sense tranquillity
and serenity. Simultaneously, standing at the base of monumental columns, we experience a
certain tremor in the conflict of emotions between our spatial insignificance and the grandeur of
architecture.

Principles of the Influence of Architectural-Recreational Environment on Human
Psychological State

Recreational space is an area designed for relaxation, entertainment, and various forms of
leisure activities. This type of architectural-environmental setting holds significance due to its daily
accessibility to the general public for activities such as dog walking, pedestrian commuting, and
strolling.

For instance, in the book "The Third Wave" published in 1980 by Alvin Toffler, the concept
of "communication parks" is proposed. These parks, strategically situated along the route to work,
are intended for diverse forms of relaxation and rejuvenation, aiming to promote healthy
awakening, elevate happiness levels, enhance productivity, and reduce stress among working
individuals. Moreover, the theoretical implementation of such a concept could contribute to
reducing traffic congestion and environmental pollution.

A similar notion was visualized in the movie "The Third Wave," where a teacher and his
students created their own communication zone within the schoolyard, providing a space for
interaction and relaxation between classes.

The perception of recreational spaces and their arrangement plays a pivotal role in creating
a comfortable urban environment and elevating the quality of life for city dwellers. It entails the
recreation of an artificial drive for communication and an enhanced perception of the surrounding
world through the utilization of more appealing spaces. The perception of recreational spaces is
closely intertwined with the emotional and psychological state of the individuals utilizing these
spaces.

The organization of recreational spaces encompasses aspects such as site selection,
defining functions, provision of necessary infrastructure such as benches, playgrounds, sports
facilities, bike lanes, greenery, and lighting. The utmost crucial aspect of organizing recreational
spaces is their accessibility and safety. These spaces must be safe for use and easily accessible to
all segments of the population, including individuals with disabilities.
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In space planning, the opinions and needs of the local population should also be
considered, as people may have distinct preferences and requirements for space usage. Their
opinions should hold importance in decisions regarding the organization of recreational spaces,
aiming to enhance their perception and future utilization by the residents.

Beyond demand, sustainable usage, safety, and the level of amenities within the space,
other factors also influence psychological perception. These factors include colour schemes,
natural and artificial lighting, construction materials, and architectural forms.

Examples of Studies Demonstrating the Influence of Architectural Space on Human
Psychology

As part of the exploration into the psychological impact of spatial environments on human
emotional well-being, | would like to provide a concise overview of several research studies related
to the topic or tangentially connected to it.

R.S. Ulrich's Study "View through a Window and Its Impact on Post-Operative Recovery"
(1984): This study aimed to investigate the influence of the surrounding environment on the rate
of patient recovery after surgery. Patients were divided into two groups—one with a view of a wall
and another with a view of a landscaped area with greenery and a garden. The results indicated
that patients in the latter group experienced faster recovery and reported fewer pain complaints.
This study highlights the positive effect of even a simple view of green spaces on recovery,
emphasizing the importance of access to nature for health and well-being.

T.R. Herzog and K.C. Chernick's Sociological Study "Restorative Qualities of Natural
Environments" (2000): This study compared the perception of urban and natural environments in
terms of tranquillity and levels of anxiety. Through a survey of over 1,500 residents, the authors
examined how different types of surroundings were evaluated in terms of feelings of calmness
and danger. They found that urban environments were often perceived as more hazardous, while
natural places were viewed as more peaceful. Notably, individuals who frequented natural areas
perceived even urban settings as calmer and less dangerous. The study suggests that regular
access to natural environments can reduce the overall perceived danger in urban settings and
contribute to a greater sense of tranquillity.

Roger and Stephanie Kaplan's Study "The Restorative Benefits of Nature: Toward an
Integrative Framework" (1989): This study aimed to explore the psychological effects of spending
time in natural settings. The authors reviewed existing literature and introduced the "restorative
theory," which posits that natural environments can restore and enhance human psychological
function. Empirical data presented in the study demonstrate that spending time in natural settings
can reduce stress, elevate mood, enhance concentration, and contribute to the restoration of
psychological resources.

J.L. Nasar's Study "The Evaluative Image of the City" (1994): This research delves into the
aesthetic qualities of buildings and their influence on people's perception of the urban
environment. Nasar found that certain aesthetic attributes such as order, cleanliness, and
symmetry have a positive impact on how urban spaces are perceived, while attributes like
complexity, vagueness, and clutter can have a negative effect.

E. Sandstrom, J. Town, R. Rice, and D. Osborne's Study "Noise in the Office Environment:
Its Effect on Satisfaction" (1994): This study investigated the relationship between office noise
levels, job satisfaction, and employee productivity. The authors discovered a significant link
between noise levels and job satisfaction, with higher noise levels associated with lower job
satisfaction and reduced productivity. The results emphasize the importance of creating
comfortable and productive work environments through measures like sound-absorbing materials
and noise level control.
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These studies collectively underscore the profound impact of architectural spaces on
human psychology, highlighting the importance of incorporating nature, aesthetics, tranquillity,
and comfort into the built environment to enhance overall well-being and cognitive function.

Conclusion

In conclusion, reiterating the aforementioned points, it is crucial to underscore the
importance of accessible natural environments within walking distance for every citizen, the
significance of aesthetically pleasing and healthy architectural spaces aligned with the concept of
sustainable development, the selection of a limited and harmonious colour palette, and the care
taken to ensure clean streets and minimal noise pollution in residential areas.

To construct architectural structures in line with the concept of creating a healthy
surrounding environment, it is imperative to uphold the following values:

1. Purposeful Design: Architecture and spatial design should be goal-oriented, with a
specific purpose and focused on addressing particular objectives.
2. Human-Centered Approach: Architecture should be humane, considering users'

needs and prioritizing human well-being. Ergonomics, usability, safety, and the creation of spaces
that are efficient for their occupants are of utmost importance.

3. Ecological Sustainability: Consideration of environmental impact, creating a
sustainable future, and minimizing the ecological footprint are crucial aspects of architectural
design.

4, Innovative Spaces: Architecture should embrace innovation, constantly seeking
new ideas and approaches to problem-solving, encouraging people to embrace experimentation.

5. Cultural and Societal Connection: Creating spaces that align with societal and
cultural requirements is vital. Spaces should cater to the needs of people living in a specific region
and satisfy the demands of the society.

Ultimately, the integration of these principles into architectural design and urban planning
can contribute significantly to enhancing the quality of life, promoting well-being, and fostering a
harmonious relationship between humans, architecture, and the surrounding environment. The
synergy between architecture, nature, and psychology reinforces the importance of thoughtful
design in shaping our emotional experiences and overall happiness.
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Application of Laser Scanning in the
Restoration of Architectural Artifacts: New
Horizons

MpUMeHeHVe Na3epHOro CKaHWPOBaHWA B PecTaBpaLMM apXMTEKTYPHbIX apTedaKToB: HOBble
FOPU30HTBI

Chekirova Madina
Master of architecture. NCJSC «S.Seifullin Kazakh Agro Technical Research University»,
Republic of Kazakhstan, Astana city

[aHHaa cTaTba MNOCBALLIEHA WMHHOBALMOHHBIM MOAXOAaM K CO3[4aHMIO MPOEKTOB Mo

BOCCTAHOB/IEHWUIO MaMATHUKOB apXUTEKTypbl. B HEM Mbl pacCMOTPUM MPUMEHEHME Na3epHOoro
CKaHMPOBaHMA B NPOLLECCE BOCCTAaHOBIEHMA apXMTEKTYPHbIX OOBbEKTOB.
B 2noxy COBpPEMEHHbIX TEXHONOMMA MCNONb30BaHME MHHOBALMOHHbLIX YCTPOWCTB M METOA0B,
CYLECTBEHHO YMNPOLAET M yCKopsAeT paboTy MPOEKTUPOBLLMKOB M apXMTEKTOPOB, paboTaloLwmx
Haz, Pa3pabOoTKOW MPOEKTOB MO BOCCTAHOBNEHUIO UCTOPUYECKUX apPXUTEKTYPHbIX NaMATHUKOB.
CoxpaHeHue ayTeHTUYHOM CTPYKTYPbl BCEraa MMeNo BbICOKY LEHHOCTb, MO NPUYUHE TOTO, YTO,
APXUTEKTYPHbIE MaMATHUKK SBAAIOTCA BOMIOLLEHUEM BEAMYMUA, 3 TaKKe YHUKANbHOCTbIO BCEro
HaUMoHanbHOro Hacneama. MpumeHeHne 3D Na3epHOro CKaHMPOBAHMA CYLLLECTBEHHO Y/y4dllaeT
BECb MPOLECC WUCCNeAO0BaHMA MNAaMATHUKOB apXMUTEKTYPbl, TaK K& OHO MOMOXET YyNpoCTUTb
NoNyYeHne TOYHbIX YepTexen pacaaos, NoBbIWato Ux Aetannsaumto. C nomolubio 3D moaenei 13
ob/laka ToYeK MOMKHO byaeT nosyuuTb 4epTexku B aobon dopme u B nwoboe Bpems Hes
[OMNONHUTENIbHBIX U3MEPEHWIA.

C  wvcnonb3oBaHMe — CneuManbHOro  mporpammHoro  obecneyeHuss  co3aatoTcs
nHpopmaumoHHblie BIM-mogenn “Building Information Models” apxXxMTeKTypHbIX NaMSATHMKOB.
[aHHble MoAeNM HAMHOTO yaydLlatoT paboTy ¢ 06bEKTOM, [aBasa BO3MOMXKHOCTb B BUPTYasIbHOM
MPOCTPAHCTBE COM/N1acoBbIBaTb BCE KOMMOHEHTbI M CUCTEMbl 3[1aHWA, @ TaKXe NpoBepATb WX
GYHKUMOHANbHOCTb. OAHMM M3 TN1aBHbIX HOBLLECTB, NpeaocTaBasembix BIM TexHonornei, ato
BO3MOKHOCTb BMPTYa/IbHOrO MPEeAno/IOKEHMUA BCEX 3TAMNOB KM3HEHHOro LMKAa 34aHMA elle Ha
CTaAMM ero NPOEKTMPOBAHMA, KOTOPOE MOMKET OCYLLECTBATCA C MCMOb30BaHNEM TEXHOOTMI BIM.
B AaHHbI MOMEHT TaxeoMeTpPUYeCKyt0 CbeMKY aKTMBHO WMCMO/b3YIOT B Pa3inyHbIX 061acTsX,
CBSI3aHHbIX CO CTPOMTENbCTBOM W apXMTeKTypoil. C MOMOLLbI0 3TOr0 MeToda BO3HMKaeT
BO3MOKHOCTb OMpeaeneHns KoopANHAT COOPYKEHUI U NEPEHOCKN MX Ha rpadUUecKyto MoaeNb.
MpUMeHeHne TaxeoMeTPMYEeCKON CbeMKM NPeaoCcTaBifaeT BO3MOXKHOCTb OnpeaeneHmns BblCOKOM
TOYHOCTU M3MEepPeHUIt, KOTopaa AOCTUraeT HECKONbKUX MUAIUMETPOB M CKOPOCTb BbINOMHEHMA
M3MEPEHUNIA Ha YPOBHE 2 M3MEPEHMA B CEKYHAY. [TOMMMO 3TOro, CTOMT OTMETUTD, YTO 3TOT METOS,
3GPEKTUBEH TONbKO NNLLb B Cy4ae OTCYTCTBUS BUAMMbIX NPENATCTBUA Ha MeCTHOCTU. aocamm
[aHHOMN TeXHO/IOMUM ABNAIOTCA OTHOCUTENbHO HEBObLLIOE BPEMS, MCMOIb3YeMOe Ha M3MEpPEeHUn
M OrpaHMYeHHas MPUMEHMMOCTb MPU CbemKke 6HoraTbix 06bekTaMuM MecTHOCTM, Hanpumep,:
dacagbl 34aHUN nan MpombllNeHHbIe 34aHMSA € naolaablo bonee 2 rektapos, Y KOTOPbIX
NNOTHOCTb TOYEK Ha 1 KBaApaTHbIA METP OCTAETCA HEBbICOKOM.

OAMH M3 HEKOTOPbIX NMOAXOA0B K PELEeHUIO 3TUX BOMPOCOB ABASETCA NPUMEHeHWe nepeaoBbiX
TEXHONOMMI, HaNPUMEp - N1a3epPHOEe CKaHNPOBaHME.

JlazepHoe CKaHWpOBaHMWE - 3TO COBPEMEHHas MeTOAMKa, NPM NOMOLLM KOTOPOM MOMKHO

CO3/aTb UYMC/NOBYIO TPEXMEPHYIO penpeseHTaumio onpeaeneHHoro obbekTa, NokasbiBasa ero B
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BMAE KOMMAEKCA TOYEeK C MPOCTPAHCTBEHHbIMU KoopAMHaTamu. [laHHbIA MeTod OCHOBaH Ha
NPUMEHEHNN MOAEPHN3NPOBAHHbBIX FrE0AE3MYECKMX MHCTPYMEHTOB TaKMX KaK N1a3epHblii CKaHep,
CNOCOOHbIM C BbICOKOM CKOPOCTbO, AOCTUIaTb AECATOK TbiCAY TOYEK B CEKyHAY, OnpeaenaTb
KOOpAMHaTbl To4yeK. [NonydyeHHbIM Habop TouyeK Ha3biBaeTca "obnako Touek". MHbIMK cnoBamuy,
MOXKHO C034aTb Habop cevyeHnin 06 bEKTa ero TPEXMEPHYO MOAE/b U TA,.

MOHO CKa3aTb, YTO B [aHHbIA MOMEHT HET HWU eAMHOro MeToZa, KOTOPbI cnocobeH A0CTUYb
TaKoro WWPOKOro Anana3oHa uudpoBoi BM3yanmnsaummn. PaboTta NoNHOCTbIO aBTOMATUM3MPOBaHa,
onepaTop HeOBXOAMM TO/IbKO B MOMEHT HAaCTPOMKM CaMOro CKaHepa.

OCHOBHbIM METOAOM TEXHONOMMWU TPEXMEPHOrO 1a3epPHOr0 CKAHWPOBAHWUA ABAAETCA MeTo[,
KOTOPbIN MO3BONAET ONpeaeiMTb TPEXMEpPHbIe KOOpAMHaTbl X, Z, Y OTAENbHbIX TOYEK Ha 0bbeKTe.
JlazepHbll AanbHOMEpP WCNOAb3yeTca AN U3MepeHuMn. Ha nepexos K cieaytolen Touke Ha
0bbeKTe MOTOK /1a3epHOro JasbHOMEpPa MOCAe KaXkAoro M3MepeHua MpoBOpayMBaeTcs B
0H6paTHOM HamnpaB/fEeHUW NPU MOMOLLM CUCTEMbI 3EPKaN MO KOHKPEeTHbIM yraom. JobasneHue
MNNOTHOCTM TOYEK B 3TOM CETU NPUBEAET K YBENMYEHMIO KOJIMYECTBA 3aMMCaHHbIX TOYEK 1 K bonee
TOYHOMY M300pPaKeHUO CHATOro obbekTa. flazepHbl AasbHOMEP MMEET BbICOKYID CKOPOCTb
M3MepPEHMA, KOTOPaA MOMXKET KonebaTbCA OT HECKO/IbKMX AECATKOB [0 HECKONbKMX COTEH TbiCAY
onepaumit B cekyHay. MonyyeHHble KOOPAMHATbI 0ObEKTa BO BPemMA Npouecca CKaHWPOBaHWA
obbeanHATCA B rpynnbl 60AbLINX TOYEK, KOTOPble aHaNorM4Ho HasbisatoTca "Obnakamm Todek".

B L[aHHOe Bpemsa camMble pacnpoCTpaHeHHble MOoAMOUKALMKM Na3epHbIX CKaHepOoB
NPUMEHAT MMMYNbCHbIE Na3epHble AaslbHOMEPSI. 1A NepeHacTponKM HanpaBaeHUA N1a3epHOro
Nly4a No BEPTUKANbHOM OCY MOXKET MCMO/b30BATLCA LWAroBbI 31EKTPOMOTOP C MPUKPENIEHNEM
3epkana. MNpu HanpaBAEHUWN B TOPU3OHTA/IbHOM MAOCKOCTU NMOABAAKOTCA HEKOTOPbIE OTKJOHEHWA
Mo NPUYMHE BPaLLLeHMA cKaHepa. [laHHbIi MeToZ NO3BOIAET OXBATUTb MPAKTUYECKM BCE OOBEKTDI,
KOTOpble HaX0AATCA BOKPYT CKaHepa. MOXKHO pacCMOTPeTb a3epHblii ckaHep “Leica Scan Station”
Kak npumep. CkaHHep WMeeT 0630pHOe nosne, KOTOpoe, cocTaBaseT 360 rpagycos no
rOpu30oHTaNK, a Takxke, 270 rpalycoB nNo BepTMKann. MOMUMO 3TOrO, Yr1oBaA TOYHOCTb LAroBbIX
3/1eKTPOMOTOPOB, KOTOPble OTBEYatOT 3a BpPALLEHMEM CKaHepa M 3epKana, B COBOKYMHOCTU C
TOYHOCTbIO /1a3€PHOro Aa/lbHoMepa 6e3 MCNOob30BaHMA OTPaXKaTENA UIPALOT BaXKHEWMLYIO PO/b B
obecneyeHMM TOYHOCTM NPU NONYHEHUN KOOPAMHAT TOYEK. YCTaHOBMB Aa/lbHOMEPOM PACCTOAHNE
W onpeaenvB Yyron OTKNOHEHMA ly4a B MNOCKOCTM FOPU3OHTANM, U B BEPTUKAZIBHOM, Mbl MOMKEM
BbIYMCINTL TPEXMEPHbIE KOOPAMHATLI ANA N0HOIN TOUKK. [JaHHble TOYKM ByayT npeacTas/ieHsbl B
CUCTEME KOOPAMHAT Na3epHOro ckaHHepa. C NpMMeHEeHWEM [AOMONAHWUTENbHbIX AENCTBUN U
cneuManbHbIX NMPOrpaMm MOXHO MNpWBA3aTb 06/1aKo TouyeKk K NtoboM cucteme KoopauHart.
HekoTopble cCOBpeMeHHble Na3epHble CKaHepbl BKAOYaT B cebs umdposyto GoToOKamepy, YTo
no3BonseT caenatb Gotorpadum MosIHOCTbIO BOKPYr cKaHepa. [pu BbibOpe HYy)KHOM 4acTn u3
MaHOPaMHOTO M306paXKeHMA MOKEM CIKOHOMMUTbL BPEMS.

Mcnonb3oBaHWe KOMMbIOTEPOB TECHO CBA3AHHO C COBPEMEHHbIMW TEXHONOrMAMM,
Na3epHble CKaHepbl He ABAATCA UCKAoYeHMeM. KoMnbloTep BbICTYMaeT B KaYeCTBe yNpaBaeHMs.
MoAKNYasn CKaHep K KOMMNbIOTEPY MOYKHO BOCMPON3BECTM CKAHMPOBAHME BbIOPAHHOM MECTHOCTU
M 0bnacTn, HaCTPOUTb MIOTHOCTb CbEMKM, BBOAWMTb KOOPAMHATbI, KOHTPO/IMPOBATb MpoLecc
CKaHMpPOBaHMA, ¢GuKcMposaTb GoTorpadui, a TakKe ynpasasTb MPOLECCOM COXPaHeHMA U
MOMYyYEHHbIX AAHHbIX.

MeToa NpoBeAeHUs CKaHMPOBaHMA C MPUMEHEHMEM CKaHepa OnpeaenseTca reomeTpuen
0ObeKTa, a TaK Xe Bblbopom camoro obbekTa. [nA AOCTUMKEHMA UTOrOBOro pesysibTaTa HYKHO
nepemelLlaTb CKaHep B pas/iMyHble MecTa, ANA TOro 4YTtobbl CHATb OTAE/bHble KOMMOHEHTHI,
AeTann. 370 BbI3BAHO HaM4mMeMm "MepTBOM 30HbI", OHa BO3HMKAET MO Pa3IMYHbIM NPUYMHAM U MO
NpUYMHE Pa3NnYHbIX 06CTOATENLCTB. [T0STOMY HaCTO BO3HMKAET HEOOXOAMMOCTb B BblIPaBHMBAHWN
CHMMKOB B €4MHON CUCTeMe KoopAuHaT. o3Tomy Ha obbeKkTe Wau BO31e Hero pacnosaratoTt
MapKK, KOTOpble MCNONb3YKTCA ANA CBA3M 0DONaKOB TOYEK, MONYYEHHbIX B pe3y/ibTaTe pPasHbIX
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TOYEK CKaHWpOBaHWA. [nA co34aHuMA NPOCTPAHCTBEHHOW TpaHcdopmaumm o061aKkoB Touek
HeobXoAMMO MUHUMYM TPU MAPKM A8 KaXA0M TOYKWU. TTOMMMO 3TOro, pacnosioXKeHue Touek
[OMIKHO rapaHTMpPOBaTb MX BWMAMMOCTb M3 coceaHMX Touyek. [na Toro 4tobbl MpPOM30LWI0
obbeanHeHns 061aK0B TOYEK MPOBOAMUTCA MPOLECC B CNEUMabHOM NPOrPaMMHOM obecrneyeHmm.

JlazepHoe ckaHWpoBaHMe NpeacTaBaaeT coboi TONbKO OAMH M3 3Tanos PaboTkl 1 ABASETCA
METOZIOM MOJIYYEHMA HY)KHOTO pesynbTaTta. [pu pelweHMM AaHHOro Bompoca Heobxoaumo
npeaBapuTenbHO onpeaenntb TpebyeTca M co3daHne TpexmepHOM moaenn obbekTa nnn byaet
[O0CTAaTOYHO NpeaoCcTaBAeHMe YepTerKa. MA0THOCTb TOYEK MNOHOCTBIO 3aBMCUT OT 3TOrO BbibOpa U
BPEMSA, KOTOPOE 33 TPATUTCA Ha CKAHMPOBAHWE, CBA3AHO C 3TOM NIOTHOCTLIO. 1PN HEOBX0AMMOCTH
[eTasIbHOrO OMMCAaHMA 06BEKTA MCMOb3YIOTCA AaHHblE B BUAE 06/1aKOB TOYEK.

Cnefytowmin atan - U3BAeYeHME HYXKHOW MHDOPMALMM M3 NOMYYEHHbIX AAaHHbIX HA OCHOBE
MX MHTEPNPETALIMM YTO MOMOXKET HaM AOCTUYb MTOTOBOrO Pe3y/bTaTa. TakK XKe OH MOMKET BK/I0YaTb
B cebs, co3aaHune cpesa obbekTa B onpeaeieHHON NAOCKOCTM AN CO3JaHMe TPEXMEPHON MOZeNN
nyTem cobmnpaHuns rpadpruyecknx KOMNOHEHTOB. Ha 3KpaHe He TPyAHO ONpeaennTb PaccTosHME B
Tex MecTax, KyZa HET BO3MOXKHOCTM HanpaBUTb U3MEPUTENIbHYIO IEHTY M CO34aTb MN1aH Ha OCHOBE
NOMYYEHHbIX AaHHbIX MPX MOMOLLM CKAHUPOBAHMA.

MoMMMO 3TOro, NpW MNOMOLWM CNeumanbHOro MPOrpamMHOro obecneyeHmsa MOXKHO
CO3/aBaTb aHWMAUMK, MOKasbiBatloWmMe 0B6AeT MNonyyYeHHbIX OBONAKOB TOYEK B TPEXMepPHOM
obnactu. Hy»KHO yunTbiBaTb, 06paboTKa HONbWMX 0OBEMOB AAHHbIX, COCTOALWMX M3 MHOXKECTBA
TOYEK M 3aHMMAIOLLMX HECKONIbKO r’MrabaiToB Ha YCTPOMCTBAX, TPebyeT 0T KOMMNbIOTEPOB HONLLLION
€MKOCTM HaKonuTenem AaHHbIX 1 BbICOKOW MPON3BOANTENbHOCTM.

B OCHOBHOM CMCTEMbI CKAHMPOBAHMA MCMONb3YOT UMNY/IbCHbIE 1a3epHble AabHOMEPbI.
IMNynbCbl Na3epHOro M3IYHEHUA - HANPABAAKOTCA Yepe3 CUCTEMY 3epKas, KOTOpble NooyYepeaHo
OTKNOHAIOT Na3epHbln Nyd. OHWM BKAOYalOT B ceba ABa NOABWMMKHbLIX 3epKana. [epsBoe U3 HUX
perynvpyeTt BepTUKaAbHOE, @ BTOPOe — rOpU30HTa/IbHOe CMellleHne. bonee ToOYHOe ynpasaeHue
3epKasiamm CKaHepa NPOM3BOAMTCA MPELN3MOHHBIMU CEPBOMOTOPAMM, KOTOPbIE NPeAoCTaBAAT
H6onee TOYHOe HanpasaeHue Nyda. MeToAOM BbIYMCAEHMA YII0B PA3BOPOTA 3epKal U U3BECTHOM
AWNCTaHLMM NPOLLECCOP MOXKET ONpeaennTb KOOPAMHATbI BCEX TOYEK.

Bce OefCTBMA CKaHWMPOBAHMA YMNPaBAAOTCA C MOMOLLbIO MEPEHOCHOTO KOMMbOTEpa C
Ha/MYMEM HeobXoAMMbIMM  MPOrpamMHbIMKM — obecneyeHnamun. Tlo  UTOTy  MNONYYEHHble
KOOPAMHATbI TOYEK M3 CKaHepa NepeaatoTcs Ha KOMMbIOTEP Mo Kabento 1 XpaHATCA B CneumanbHOm
H6a3e gaHHbIX. BaXHO BbIAEAUTb, YTO Y CKaHepa ecTb OrpaHuMyeHHbln 0630p. MNepBoHaYanbHoe
HaBeAeHMe N1a3epHOro cKaHepa Ha OObBEKTbl MOMKET MPOWM3BOAMTCSA MPWU MOMOLLM BCTPOEHHOM
UMPOBOM Kamepbl WAM MO WUTOram MNpPeaBapUTEeIbHOTO Pa3PEKEHHOr0  CKAHWPOBAHMA.
doTorpadum 13 uMdpPoOBOM Kamepbl, OTOOPAKATCA Ha KOMMbIOTEPHOM MOHMWTOPE, Ha KOTOPOM
onepaTop KOHTPOAMPYET OPMEHTALMIO Na3epHOro ckaHepa. CKaHMpOBaHME MOXKET OXBaTbiBaTb
NO/IHbIM CnekTp 0630pa, a TaK e 1 BblOpaHHble y4aCTKM.

MeToA CKaHWPOBaHWA 0ObIYHO, OCYLLECTBAAETCA Yepe3 HECKO/IbKO 3Tanos, No npuymHe
orpaHuyeHHoro ob63opa 1 Gopmbl 06BHEKTOB TPEDOYIOT Pa3HbIX NO3ULMIA 418 UX MOTHOIO OXBaTa.
OAMH 13 NPUMEPOB ABNAETCA CUTYaLMA, KOTAa eCTb HEOBXOAMMOCTb CKAHUPOBAHMSA YeTblpPex CTeH
30aHuA. TonyYeHHble TOYKM cobupatoTca B OAHO MPOCTPAHCTBO MPY MOMOLWM MCMNOb30BaHUSA
CneumanmMsnMpoBaHHOro nporpammHoro obecnedyenua. [Ona npenocTaBieHUs  yCnewHoro
obbeaMHEeHMs OaHHbIX B XO4ge MOMeBbIX PaboT ecTb HeobXoAMMOCTb 3apaHee CnaaHMpPOBaTb
COBMaZeHne CKaHOB Yepe3 HanoxeHne. YTobbl Ha4aTb CKAHMPOBAHME Ha STUX NepeCceKatoLLMXCA
y4acTKax crneumanbHble MULIEHW YCTaHaBAMBAlOTCA 3apaHee. [aHHbIN War ABNAETCA OAMH U3
Ba)XKHbIX B MpoLecce NAaHMpPoOBaHMA. MeToooM MCMOb30BaHWA KOOPAMHAT 3TUX MULIEHEWN
NPONCXOAMT MPOLECC CAMAHMA AaHHbIX. ECTb BO3MOXHOCTb 06beanHeHMA obnaka Toyek be3
MCNONb30BAHUA MULLEHEN, C MICNONb30BaHNEM OCODbIX TOUEK OOBbEKTA, KOTOPbIE Mbl MOXKEM SIETKO
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PAcnoO3HaOT NPU NOMOLM CKaHepa. Ho K CoXKaneHuto, HeT rapaHTUM NONHOM TOYHOCTM NPY TaKOM
MeToze.

ApxuTeKTypa 3TO 06nacTbto, rae /asepHoe CKaHMPOBaHWE HaxoaAMT Hambonee
addeKTBHOE NpUMeHeHme. [laHHaa TEXHOOrMA CTana BaXKHOM YaCTblo COXPaHEHUs NaMATHUKOB
M UCTOPUYECKUX OOBEKTOB, HALMOHANbHbIX AOCTOAHMI. HO TaK »Ke, ecTb M Apyrve cnocobbl
COXpaHeHua B13yasbHOM MHbopmaumm, Hanpumep poTorpadmm unm ctepeodotorpadpum. MUHYCHI
doTorpadmin —oHM He MOryT NPeaocTaBUTb TPEXMEPHble KoopAauHaTbl, a cTepeodoTorpadmsa
KOTOpasa COXpaHAeT TpexmMepHbI BUA M306paxKeHuin, TpebyeT MHOro yCUAuii Ana u3BneveHus
KOOPAMHAT MHOMKECTBA TOYEK M3 Napbl cTepeonsobpakeHnin. MeTos, CKaHMPOBaHWSA, MO3BOSET B
KpaTKMe CPOKM caenaTb Cbemky dacaga COOPYXKeHMA M MOAPOOHYH TPEXMEPHYHD MOAEesb
MCTOpUYECcKoro obbeKTa C BbICOKOM AeTanum3aumen menbyanllmnx getanen.

TaK »Ke Na3epHbIX YCTPOMCTBA MOXKHO NPUMEHSATb NPU CKAaHMPOBAHME CNOKHbIX 0O BEKTOB,
B OCHOBHOM €C/IM OHU MMET AJINTENbHYI0 UCTOPUIO MEPECcTPOEK, KOTOpble He BCeraa TOYHO
[OKYMEHTMPOBaHbl. MHoroa 4yepTexkm  MmoryT  OblTb  yTepsAHbl, MNpu  HeobxoaMMOCTH
YyCOBEPLIEHCTBOBAHMM  NpMbBOpa  BO3HWMKAET  HeonpeaeneHHOCTb, CMOMET /M HOBOE
obopynoBaHMe MOMECTUTbCA Ha MEeCTO CTaporo. B Takux caydaax TpexmepHoe /azepHoe
CKaHMPOBAHME MOKa3bIBAET HaUNyYLlWMe pe3ynbTaTbl. TONbKO AAHHbIN BUA CKAHWMPOBAHWA MOXKET
pewaTb 3T npobaembl. MeToaoM CO34aHMA MOLENM TeKyLleln 06cTaHoBKM B 1O MOXKHO ObITb
yBEPEHHbIMM B YCMEWHOCTN MNpPOBeAeHWAs MOoAepHM3auMu. B HoByto mogens obopyaoBaHMA
MOXXHO BHEAPWUTb B MporpaMmmy, 0bbeAnHNB ee C 061aKOM TOUEK M ONpenenB CNOXKHbIE YHACTKK,
KOTOpble CBA3aHHble C NPeACToALLe MoAepHM3aLMen. B Lenom, yKe Ha 3Tane NpoeKkTMpoBaHMA
MOXHO cAenaTb BbIBOZ O TOM, HAaCKONbKO ycnewHa 6yaeT moaepHusauma. Nommmo 3Toro,
MCMNONb30BaHME /la3epHbIX CKAaHEepPOB B CbeMKe TOPHbIX MECTHOCTEM W KapbepoB TaKKe
[eMOHCTpupyeT 3ddeKTUBHbIE pe3yabTaTbl. PacueT 06beMOB rpyHTa B KpOTYalLLME CPOKM — 3TO
OCHOBHaA 3ajayva ropHoA0bbIBAOWMX NPeanpPUATUIA, U Na3epHOe CKAHWPOBAHWE YCMewHo eé
peluaer.

B 3aKNOUMTENBHOM aCNeKTe XO4YeTCs OTMETWUTb HECKObKO MPenMyLLECTB NPUMEeHeHMs
TEXHOI0TMIA HAa3EMHOTO 1a3ePHOr0 CKAaHMPOBAHMA:

- bbicTpan TpexmepHasa BU3yanm3auma.

- TOYHOCTb BCEX U3MEPEHMUIA.

- ObecneyeHne NoAPOOHbIX PE3yAbTaTOB.

- COop AaHHbIX B KPOTHYAMLLIME CPOKM.

- besonacHOCTb NPU CKAHMPOBAHMM OMACHbIX 0OBEKTOB M TPYAHOAOCTYMHbLIX OO BEKTOB.
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Abstract:

Interdisciplinary science studies have gained significant traction in recent years as
researchers recognize the limitations of traditional disciplinary boundaries in addressing complex
societal challenges. This article explores the inherent value and emerging importance of
interdisciplinary science studies in promoting a holistic understanding of natural and social
phenomena, facilitating innovation, and fostering collaboration among diverse scientific
disciplines. Drawing upon diverse research examples, this article aims to demonstrate the
potential of interdisciplinary approaches in addressing multifaceted issues and generating
comprehensive solutions. By discussing the challenges and opportunities faced by interdisciplinary
science studies, this article also aims to provide a roadmap for future research and collaboration
in this evolving field.

1. Introduction

Interdisciplinary science studies involve the integration of multiple scientific disciplines to
address complex problems. This introductory section explores the conceptual framework and
significance of interdisciplinary approaches in studying the intricate relationship between different
scientific domains. It also elucidates the necessity of adopting interdisciplinary approaches to
overcome the limitations of single-discipline research.

2. Defining Interdisciplinary Science Studies

This section defines and identifies the main characteristics of interdisciplinary science
studies. It explores the interconnectedness of various scientific disciplines and highlights the
potential synergies that can be achieved through interdisciplinary collaboration. Furthermore, it
elucidates the distinct traits that differentiate interdisciplinary approaches from multidisciplinary
or transdisciplinary approaches.

3. Interdisciplinary Science Studies in Practice

This section provides examples of interdisciplinary science studies across various domains,
including environmental science, health sciences, and social sciences. By reviewing case studies,
this section showcases how interdisciplinary approaches have yielded significant advancements
by incorporating diverse perspectives, methodologies, and concepts.

4. Benefits and Challenges
This section delves into the benefits and challenges associated with interdisciplinary
science studies. It explores the enhanced critical thinking skills, creativity, and problem-solving
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abilities that can be cultivated through interdisciplinary collaboration. Additionally, it addresses
challenges such as communication barriers, disciplinary biases, and the need for new evaluation
metrics to recognize and assess the impact of interdisciplinary research.

5. Promoting Collaboration Among Disciplines

This section examines strategies to foster collaboration among diverse scientific
disciplines. It highlights the importance of bridging communication gaps, facilitating
interdisciplinary training and education, and establishing robust frameworks for collaborative
research. Additionally, it explores successful interdisciplinary research centers and initiatives as
models for fostering collaboration.

6. Interdisciplinary Science Studies in Policy and Decision-Making

This section explores the role of interdisciplinary science studies in informing policy
formulation and decision-making processes at local, national, and global levels. It demonstrates
the advantages of interdisciplinary approaches in generating comprehensive, evidence-based
solutions that account for scientific, social, and economic considerations.

7. Future Directions and Concluding Remarks

This section outlines future research directions and emphasizes the need for institutional
support, funding opportunities, and recognition of interdisciplinary work. It concludes by
highlighting the potential of interdisciplinary science studies to fuel scientific progress, address
emerging challenges, and enhance our collective understanding of complex phenomena.

In conclusion, interdisciplinary science studies play a pivotal role in fostering collaboration,
innovation, and holistic understanding in a rapidly evolving scientific landscape. Through the
incorporation of diverse perspectives and methodologies, interdisciplinary approaches offer
immense potential to tackle multifaceted issues and generate comprehensive solutions. By
recognizing and addressing the challenges and opportunities associated with interdisciplinary
research, stakeholders can collectively create an environment conducive to interdisciplinary
collaboration, leading to groundbreaking interdisciplinary scientific advancements.
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PCOPMUPOBAHWME MCCTEOOBATE/IBCKINX
KOMMOETEHLUM YHALLINXCA HAYATBHbBIX
RJTACCOB HA TTPUMEPE NMPEOMETA
«ECTECTBO3HAHWE»

AyenbekoBa AHyp XymMaxaHOBHa

AxmetoBa ['ysbMupa ToNCTOMKbI3b

bamyp3aesa AHap batbipra3sbieBHa

Mongaeibaesa Anmaryab CepuknaesHa

Ounnan «LleHTp neaarornueckmnx namepennin» AOO «Hasapbaes MHTennekTyanbHble

LWKOMbI», T. AcTaHa, Ka3axcTaH

AHHoTauusA: [aHHaa cTaThs nocBAlleHa Bonpocam GOPMMPOBAHUSA  UCCeL0BaTENbCKMX
KOMMETEHUMIM y4YallMXCa HadanbHbIX KAAcCOB B mnpouecce obydyeHus yvyebHOMy npeameTy
«EcTecTBO3HaHMe». MccnenoBaHne OCHOBAHO Ha TEOPETUYECKUX UAEAX 1 B3rAAaX 3apyOeskHbIX 1
OTeYeCTBEHHbIX y4yeHblx. OnpeaeneHa CyLIHOCTb MOHATUI «MCCAeA0BaTeNbCKan AeSTebHOCTbY U
«nccnenoBaTenbCckne  KomneteHummy». OCHOBHOM aKuUeHT 6a3mpyeTcs Ha O0CODEHHOCTU U
cneunduKe pasBnTUA UCCNEA0BATENbCKMX KOMMNETEHUMIM yYaLMXCA HadabHbIX KNaCCoB.
OnuCbIBAlOTCA HEKOTOpble acnekTbl oOpraHM3aumMmM ydyebHoro npouecca M obo3HavaeTcs
HeobxoAMMOCTb MearorMyeckoro BAMAHMA Ha MNPOLECC WM CoAepKaHWe WCCNea0BaTeNbCKOM
NeATeNnbHOCTM, KoTopasa obycnosanmBaeT GOPMMPOBAHME Yy YYALIMXCA HaAYalbHbIX KAACCOB
nccnenoBaTeIbCkMX KOMNETEHUMINA.

KntoueBble  cnoBsa: nccnenoBaHme; nccnegoBaTeibCKanA AEeATENBbHOCTbD, KomneTteHunu,
nccnenoBatTeibCkMe HaBblkK, y‘-laLLI,l/ll\/llCﬂ Ha4a/ibHbIX K/1aCCOB.

B HacToAWee BpeMA B CBA3M C HONbWMMM U3MEHEHUAMM, NPOUCXOAALMMM B 0DLLECTBE,
nepes cuctemor 060pa3oBaHMA BCTaeT 3adada  GOPMMPOBAHMA NMYHOCTM C  PA3BUTON
CNOCOBHOCTbIO KPUTUMYECKOrO MblWAEeHMA, CNOCOOHOM MNPUMMEHATb HOBble WAEW, OTKPbITUA,
Nnosy4yeHHble 3HAaHWA B COOTBETCTBMM C IKM3HEHHbIMW OOCTOATENbCTBAMM, OTAMYAtOLLAACA
OPUIMHANBbHOCTbLIO, @ He Ay6IMpOBaHMEM 3HAHWMI, HAaBbIKOB, FOTOBbIX K HOBbIM TPEOOBAHMAM.

EcTecTBeHHOHay4YHble OUCLMMNAMHBLI 3aHUMMAIOT BaXHOE MeCTO B pAady NpeimeToB B
OCHOBHOW W CTaplwen wKone. W3yyeHne npeameToOB eCTeCTBEHHOHAYYHbIX AMCUMMNANH
cnocobcteyeT GOPMMPOBAHMIO Y LUKOBHUMKOB HaBblKOB, HEOOXOAMMbIX ANA onpeaeneHus
cobCTBEHHOM MMPOBO33peHYecKoM No3numm. B KasaxctaHe, B pamKkax 0O6HOBAEHMA COAepHKaHUS
obpa3oBaHMA BBeAeH NpeameT ECTecTBO3HaHME, KOTOPbIN M3ydaeTcs ¢ 1 no 6 knacchl. MpeameT
«EcTecTBOo3HaHME» ABNAETCA WMHTErpMpoOBaHHbIM M HanpasneH Ha dopmupoBaHune 6a308BbIx
3HAHWIM y4YalWMXca MO ecTeCTBEHHOHAyYHbIM npeameTam («Pusmkar», «Xumusa», «buonormay,
«feorpadusa»), M3yyeHne KOTOPbIX KaK CaMOCTOATENbHbIX ANCUMMIMH, NPOAOKMTCA B 7 Knacce.
YyebHaa nporpamma AaHHOro npeameTta HamnpaB/ieHa Ha PasBUTME Y yYalMXCA KPUTUYECKOro
MbILIAEHWA, MPAKTUYECKMX HABbIKOB, YMEHMWEe NPOBOAMTL MPOCTble NCCAEA0BAHUA N NPUMEHATL
3HAHMA B NOBCEAHEBHOM KM3HMW.



I Proceedings of the 3rd International Scientific Conference

B pasgene «TpeboBaHMA K  coAepsKaHMiO  obOpa3oBaHMA»  rocyaapcTBEHHOro
obuweobszatensHoro  ctaHZapTta  HadvanbHoro  obpasoBaHua  Pecnybamkm  KasaxcTaH
NoAYEPKMBAETCA, UTO LEAbI0 Haya/NbHOTrO 0Opa3oBaHMA ABAAETCA co3daHue 6aaronpuATHOTO
obpa3oBaTeNbHOrO MPOCTPAHCTBA A4 FAPMOHUYHOIO GOPMMPOBAHUA U PA3BUTUA JIMYHOCTU
obyvatollerocs, Bnagetollero OCHOBaMMU pPAAa LWMPOKUX YMEHUM U HaBblkoB. OAWH U3 HUX —
YMEHMeE y4aLMXCca Haya lbHbIX KN1acCoB NPOBOAMTL MCCAeA0BaTeNbCKYIO paboTy [1].

MyTM pelleHnsa Takon 3a4aun, Kak GpoOpMMPOBaHME UCCAEA0BaTENbCKMUX KOMMETEHLMM
YYaLMXCA Haya/ibHbIX KJACCOB, OCYLLECTB/AETCA Yepe3 BOBAEYEHME WX B UCCAeA0BaATENbCKYIO
paboTy, pasBMTME UCCNed0BaTeNbCKOM  AEATENbHOCTM, MOBbLIWEHWE  UCC/eA0BaATE/IbCKOM
aKTMBHOCTM, paclUMpPEHME CaMOCTOATEIbHOTO MOMUCKa M NO3HaBaTebHOro MHTepeca. Pe3ybTaTom
OOCTVMKEHWUS LEenn Npu peannsaumm JaHHOW 3ajadn ABnseTcs GoOpMMpPOBaAHWE MOKOMEHUS,
a[anTMPOBAHHOIO K 00LWEecTBY, CO CHOPMUPOBAHHBIMM UCCNEA0BATENBCKMMM KOMMNETEHLIMAMM.

PaccMOTpMM  COBpPEMEHHOE COCTOSIHME  UCCAedyemMOM Hamu  npobnembl —  3TO
dbopmuMpoBaHME  MCCNEeAOBATENbCKMX KOMMNETEHUMI YYaLlMXCA Haya lbHbIX KAaccoB B npolecce
obyyeHma npeameta «EcTtecTBo3HaHMe». K HacTOAWEMY BPEMEHW B MUPE BbINOAHEH PAf
byHAAMEHTaNbHbIX MCCNeN0BaHUI, NOCBALIEHHbIX Teopun GOPMUPOBAHMA KOMMETEHLMA
[x.PaBeH, E.b. anonosa, W. Westera, H. Catalano & C. Catalano, A.B. Xytopckoi, A.K. MapkoBa,
N.A. 3uMHAA. B pasnnyHbIX acnekTax npeacrtasaeHbl pabotsl B. A. bonotosa, C.E. Lnwosa, A.W.
CybeTT0, A.N. CaBeHkoBa, Th.Durand v ap.

TeopeTnyeckme M nNpakTUYecKkne acnekTbl GOPMMPOBAHMA KOMMNETEHUMI B KasaxcTaHe
66111 paccMoTpeHbl B paboTax: b. T. KeHxebekoBsa, A. Y. MyxaHbeTaHoBol, I. XK. MeHAnbexkoso,
M. OskagpuHon, O.T. Kannbibaesol, L. X. KypmaHanuHon, A.A. beliceHbaesoi, T. AXMeToBOW
N OP.YYEHDIX.

Mpobnemam GOpMMPOBaAHMA MCCNEA0BATENbCKMX KOMMETEHLMN, MNOCBALLEHbI PabOoThI
TaKMX y4yeHblx, Kak: A. B. JleoHToBuy, A. C. Obyxos, A. H.Mogabakos, /1. A. KasapuHa, H.A.
CemeHoBa, B. R. Clark, [. bepnaiH, A. Yildirim & H. Simsek, V. G. Ryndak & O. V. Saldaeva, J.C. Clark,
A. H. Hancer, O. Sensoy & H. I. Yildirim, Akano, S. Zeitoun & Z. Hajo, D.A. Widyaningsih et al, L.H.
Fasha 1 ap.

B KaszaxcTaHe, B moc/ieAHMe rofbl, TaKKEe MOXKHO OTMETUTb 3HAYMUTE/IbHbIN POCT Hay4YHO-
TEOPETUYECKMX  WMCCAEAO0BaHMI, MNOCBALWEHHbIX  Pa3/MYHbIM  acnektam  GOpPMUPOBAHMSA
nccnenoBaTenbckon geatenbHoct. Cpeam HUX ocoboe MeCcTo 3aHMMAatoT MCCNeoBaHUA TaKMX
aBTopoB, KakK Y.b. HekceHbaera, C.C. MiamyxaHbeToBa, A. E. 96inkacbimoBsa, LL.T. Taybaesa, M.A.
YTewosa, 3.A. Ncaesa, M. b. AmaHbaesa, H.T. CapTtaesa, .K.Ecnonosa v ap.

Takmm obpasom, npobaema GopMUPOBAHMA UCCNEA0BATENBCKMX HABLIKOB yYaLLMXCA Bblau
PAaCcCMOTPEHbI MHOMMMW y4yeHbIMU. Ha  TeopeTMyecKomM 3Tamne MCCAeAoBaHMA Mbl MPULLIN K
BbIBO/Y, YTO MCC/Ie0BaTE/IbCKME HABbIKM BXOAAT B CTPYKTYPY MCCNEeA0BaATE/IbCKOM AEATEIbHOCTMU.
TaK e HYXHO OTMETUTb, YTO MOMMMO Yy4ebHbIX HaBbIKOB, €CTb MCCAEeA0BaATE/IbCKME 3HAHUA U
YMEHMA, YTO B COBOKYMHOCTM NOABOAMUT K MOHATUIO MCCAeaoBaTeNbCKas  KomneTeHums [2], [3],
[4]. NccnenoBaHne npobnembl GOPMUPOBAHUS  UCCAEA0BATENbCKMX  HABbIKOB  y4allMXxcA
Haya/lbHbIX K/1lacCoB TPebyeT TEOPETUYECKOro aHan3a CYLLECTBYIOLWMX OnpeaeneHnii OCHOBHbIX
NOHATUIM TaKUX, KaK «UCCAe[0BaTENbCKAs AEeATENbHOCTbY U «MUCCNeA0BaTeNbCKME HABbIKMY.
MNoHATMe «umccnepoBaHme» no A.M. CaBeHKOBY onpeaenaetca Kak M3obpeTaTesfibHblM NpoLecc
OOHApPY)KEeHUSA HOBbIX 3HAHWM, a «UCCNeAOBATENbCKYID AEATeNbHOCTbY», Kak 0cobbii BUA,
NeATeNbHOCTM, KOTOPbIM BO3HMKAET B pe3ynbraTe GYHKLUMOHMPOBAHMA  MeXaHM3Ma NOWMCKOBOM
aKTMBHOCTM, MPWN 3TOM MAET HE TONbKO MOMCK PELLEHUIA B YCAOBMAX HEONPeAeNeHHOM CUTyaLmMK,
HO W aKT aHa/IMTMYECKOro MbILLIIEHMA, OLIEHKA CUTyaLMM Ha STOM OCHOBE, MPOTrHO3MPOBaHMeE ee
[anbHeNMLero pasBMTNA, a TaKKe MOAEeNNPOBaHNE CBOUX DyayLIMX AeMCTBUIA.
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A. U. CaBeHkoB n /1. M. HapunkbaeBa [5] oTmeYatoT, 4To AN YCNEeWHOro OCyLWecTBAeHNs
nccnenoBaTeNIbCKOM AeATENbHOCTM YYaLWMXCA HavyaNbHbIX KAACCOB A0MKHbI OblTb CO34aHbI TPU
rpynnbl  cneumanbHbiX MCCNeaoBaTeNbCKMX CNOCODHOCTEN:

1) pabota c wuHbopmaumen, T.e. aHanm3 GakToB, MNOCTAHOBKA BOMPOCOB;

NpeAcTaBNeHMe TMNoTesbl; NPOBeAEHME 3IKCMepMMeHTa; paboTa C  MCTOYHMKaMM

nHdopMaumMm (cneumanbHaa aMTepaTypa, UHTEPHET U T.4.);

2) 0bpaboTKa NosyYeHHbIX AaHHbIX, T.e. accoumaums n anddepeHumnauma baxTos;

WHTEepNpeTauma AaHHbIX, YMEHWe AenaTb 3aKAYEHWA M BbIBOAbI, KNAacCMPUUMPOBATD;

bopMynnMpoBaHMeE CyKAEHUA; YMEHWE AaBaTb ONpPeaeNeHNA HOBbIM NOHATUAM;

3) npe3eHTaumMa pe3ynbTaToB UCCAeAOBaHMA, T. €. CTPYKTypupoBaHue cobpaHHOro

MaTepuana; CnocobHOCTb /IOTMYHO W NOCNeAO0BATENbHO  M3naraTb  Pes3yabTaTbl

nccnenoBaHuiM, 06bACHATL, AO0KA3bIBATb M 3aLLMLLATL CBOU UAOEW.

B Hay4HOWN nuTepaType CyLLeCTBYeT MHOXECTBO Onpeae/ieHNIn OCHOBHbIX MOHATUM, TaKMX
KaK MCcCcnenoBaTe/lbCKMe YMEeHMs, CNOCOBHOCTM M HaBbIKKM, KOTOPble, B CBOKO o4epenp, TECHO
CBA3aHbl Apyr ¢ apyrom. Tak, . B. CepefeHKO MOKasblBaeT «UCCAef0BaTe/IbCKUE YMEHUA U
HaBbIKM, KaK COBOKYMHOCTb ONepaLmii N0 OCYLLECTBNIEHNIO MHTENNEKTYANbHbIX W IMMIMPUYECKUX
[EeNCTBUIN, KOTOpble MNPUBOAAT K HOBOMY 3HaHuto» [6], B cBoux pabotax W.A. 3umHAA
PacCMaTpUBaEeT HaBbIKM MCCNEA0BAHMA, KaK PE3yNbTaT M Mepa MCCNea0BaATENbCKOW AEATENbHOCTH,
T.€. KaK CnocobHOCTb NPOBOANTL COOCTBEHHbIE HADNOAEHNA 1 SKCNEPUMEHTbI, BO3HMKatOLLME B
npouecce peleHna pasanyHbIX MCCNe0BaTENbCKUX 3a4aY [7].

PaccmaTtpusasn Bonpoc GopMUpPOBaHMA MCCNeA0BATENBCKMX HABbIKOB YYaLLIMXCA HAaYaIbHbIX
knaccos, H. A. CemeHOBa CuMTaeT, 4TO WCCNEAOBATENbCKME HaBbIKM — 37O cncrtema
WHTENNEKTYalbHbIX WU MPaKTUYECKMX HaBbIKOB y4ebHOro Tpyaa, CNoCOOHOCTb CaMOCTOATENbHO
KOHTPOAMPOBATb, NPMOBPETATb OMbIT, BO3HMKAOLWMIA B NPOLLECCe pelleHna UCCAef0BaTeENbCKMX
npobnem [8]. Miccnenosatenbckana aeATeNbHOCTb TpebyeT onpeneneHHbIX HAaBbIKOB Y YYaLLMXCS,
caMoe Ba)KHOe M3  KOTOpbIX BblABNEHWe Npobaem, NpoTMBOpeYMiA Ha HabatogaeMom obbeKTe U
MCNONb30BaHWE pedaekcMM 3HaHWMM W ymeHui. [peAnocbiikaMW  UCCNef0BaTeNbCKON
nestensHocTn no A. . CaseHkoBy [9] aBnstoTca:

— pa3BMTUE NO3HABATENbHbIX YMEHMN M HABbIKOB yYaLLMXCA;

HaBbIKM OPMEHTAUMM B UHPOPMALMOHHOM NPOCTPAHCTBE;
HaBbIKM KOHCTPYMPOBAHMA CBOMX 3HAHWIM CAMOCTOATENbHO;
yMeHne 06beanHATL 3HAHMA B Pa3/IMYHbIX 061aCTAX HAYKK;

— KPUTMYECKOEe MbllUNeHME.

dopMnpoBaHMe NCCNeaoBaTENbCKMX KOMMETEHUMI Y YHALMXCA HAYaIbHOM LWKONbI UMEET
ocobyto cneundurKy, Tak  Kak  cTpemaeHune pebeHKa K cBODOAHOMY U3YYEHUIO OKPYKatoLLEN
cpeapl reHeTu4Yeckn onpeaeneHo, pebeHok nccneaosatens No  ceoer npupoae. CtpemneHme K
peryispHoMy HabMoAeHUIO M OnbITy, 1t0603HATENbHOCTU, TMOMCKY HOBbIX CBedeHuM 06
OKpY*KatoLen AeNCTBUTEIbHOCTM ABNAOTCA BaXKHbIMMW NPU3HaKamuM noseaeHma aeten. B yuebHom
npouecce HEeManoOBa)KHYO POAb MMeeT obyyeHue B COTPYAHMYECTBE, KOTOpoe crnocobcTayeT
dGOPMMPOBAHMIO MCCNEAO0BATENBCKMX HABLIKOB y4almMxcAa M He o06A3aTenbHO NpUAEPKMBATLCA
KECTKUX YTBEPXKAEHWIA, CTpaTerna ypoKa, B OCHOBHOM 3aBMCUT OT negarora, KOTOPbIM
CaMOCTOATENIbHO BNAAEET HEOOXOAMMBIMM NEeAarormyeckMmmM TEXHONOTUAMKN U meTogamu. Mycc
. H., MNMaxomoBa M. A. B CBOUX WCCAEAOBAHMAX OTMEYaloT, 4YTO dOpmMMpOBaHMEe Yy aAeTen
MCCNenoBaTeIbCKON YCTAHOBKM MO OTHOLWEHMIO K KU3HU U PasBUTUE Y HUX UCCAea0BaTeNbCKUX
YMEHWN ABNAETCA OA4HOM M3 BAXKHbIX 3343a4el COBPEMEHHOM WKoAbl. COOTBETCTBEHHO, aKTyasleH
BOMPOC O TOM, KaKoM Ao0/KHa ObiTb 0bpa3oBaTenbHaa cpefa, Y4ToObl pa3BMBaATb Yy Y4aLLMXCA
Ha4Ya/bHbIX ~ K/JACCOB  WMCCNeAOBATENbCKYHO  MO3ULMIO B OTHOWEHWMM  OKPYXKatoLLen
aencreutensHoctm [10].

AHaNM3 Hay4YHO-NeLarornyeckon AnTepaTypbl NO UCCAeayeMON TeMe NO3BOMA PACKPbLITh
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npobnemy GOpMMPOBaAHMA WUCCNEAOBATENBCKMX KOMMETEHUMI YYALLMXCA Ha4aNbHbIX KAACCOB.
AHann3  npouecca obyyeHMA  MOKa3blBaeT  HEAOCTAaTOYHOCTb  YPOBHA  OpraHu3aumm
MCCNEeN0OBATENbCKOM  AEATENBHOCTU  YYalWMXCA, WX YMEHWMM CaMOCTOATENIbHO MPOBOAMUTH
nccnefoBaHusa. [Ana peweHus AaHHOM npobnembl pas3BUTUE WMCCNEOO0BATE/NIbCKUX HAaBbIKOB
HeobxoAMMO 3aKnablBaTb B paHHEM BO3PacTe, HaYMHaA C Ha4YaslbHOW LLIKO/bI.

LLIkonbHbIK nNpeameT «EcTecTBo3HaHME» 3aknadblBaeT obliee 3HaHWe npupoapbl,
KOMM/IEKCHOE OCMbIC/IEHNE ee 0OBEKTOB U ABNEHWI, NEPBOHAYa/IbHble Hay4YHble MOHATUA, 3aKOHbI
npupoabl, U NPOBOAATCA NEPBbIE MPAKTUYECKME 3aHATUA, KOTOPbIE FTOTOBAT YYALUMXCA K U3YYEHUNIO
OTAE/bHbIX CAMOCTOATE/IbHbIX ECTECTBEHHbIX HAyK: reorpadum, Xummm, 6UoNornmn n GUsmKu.

CoaeprkaHue npeameTta «ECTecTBo3HaHMe» BKIOYAET 5 pa3aenos, CBA3aHHbIE C YETbIPbMSA
npeameTamum.

1) A- uccnenosatens

2) MuBana npupoaa

3) BellecTBa 1 1X CBOMCTBA

4) 3emna n Kocmoc

5) ®usmka npupoapbl

Pa3gen «fA- uccnenosaTenb» ABAAETCA OCHOBHbIM QYHAIMEHTOM BCEX €CTECTBEHHbIX HaYK,
T. K. B 4@aHHOM pa3fene paccMaTpmMBatOTCA YHMBepPCaabHble Lenn obydyeHnsa, HanpaBaeHHble Ha
ymeHve GOpMynMpoBaTh Lenb WCCNefoBaHWA, COCTaBAATb MNaH, onpeaenaTb NapameTpbl
06bEKTOB M PUKCMPOBATL AaHHbIe HAbAOAEHWI, M3 KOTOPbIX 3aTeM GOPMYNMPOBATL BbIBOAbI — 3TO
HeoTbemMIeMan YacCTb HaBblKOB, OPMMPYIOLLAA UCCNe0BaTENbCKME KOMNETEHLMM.

MpoBeAeHHbIM HaMW B XO4e WCCNefoBaHWA OMPOC YYMTeNel HayvafbHbIX KNacCoB
obueobpasoBaTebHbIX LWKOA CTPaHbl MOKa3aa, YTO Ha CeroAHAWHWA AeHb 66,2 % yuuTenen
MCMbITbIBAOT 3aTPYAHEHWA B BONPOCE MCMO/Ib30BAHWUA MHCTPYMEHTOB OLEHWMBAHWA AN Pa3BUTUA
MCCNenoBaTeNbCKMX KOMNETEHUMIM YyYaLLMXCA Hava/lbHbIX KAAccoB, M TOAbKO 33,8 % mokasanu
[OCTAaTOYHbIN ypOBEHb. ITO MPUBOAWUT HAC K BbIBOAY O TOM, 4YTO npouecc GpoOpmMMpPOBaHMA
MccnenoBaTeNbCKMX KOMMNETEHUMIA YYaLWMXCA B HACTOALLMIA MOMEHT HamnpasieH Ha OBNajeHue
TO/IbKO TEOPETUYECKMX 3HAHUIM 1 He obecneyvrBaeT BbICOKOrO KayecTBa NOArOTOBKM yYalmxca ana
nccnenoBaTeNbCKon AeATeNbHOCTM. C Halel TOUYKM 3peHMA, UCNPABUTL CAOKMBLUYIOCA CUTYaLMIO
MOXHO MNyTemM MocAenoBaTeNbHOr0 MOAENMPOBAHMA BCEM CUCTEMbl  TPAAMUMOHHbLIX U
MHHOBALMOHHbLIX GOPM, METOAO0B U CPeACTB 0bydyeHWs, B YCNOBMAX nepexoda OT y4ebHOoM K
KOMMNETEHTHOCTHOM M OT TPaAMUMOHHON K MHHOBALMOHHOW TexHonoruam obydeHms. Ocoboro
BHMMaHWA, MO HalWeMy MHEHMWIO, 3aC/ly)KMBAeT BOMPOC OTHOCUTEIbHO WCMNO/b30BaHMA
MHCTPYMEHTOB OLEHMBAHUA AN8 GOPMMPOBAHUA MCCAEA0BATENBCKMX KOMMETEHLUMI y4YalmMxca
Haya/lbHbIX KJ1AaCCOB M MCMO/b3YIOLLMIACA KOMIMIEKC CPeacTB, POPM M METO0B, HanpaB/eHHbIX Ha
yaydlweHne GopMMPOBaHMA UCCNeL0BaATENBCKUX KOMMNETEHLMN.

OaHako, HeobxoAMMO OTMETUTb, YTO HEecMOTpPA Ha pas3Hoobpasne wuccaegoBaHUi,
NOCBAWEHHbIX npobneme  GOPMUPOBAHMA  UCCNEAOBATENbCKMX  KOMMETEHUMA, MWUMEHHO
TEXHONOTMW, PaACKpbiBatolLMe BOMPOCbI GOPMMPOBAHUA UCCAEA0BATEIbCKON KOMMETEHTHOCTH
y4almMxca Ha4yabHbIX KACCOB Ha HACTOALLMIA MOMEHT HE MMEIOT A0CTAaTOYHOrO TEOPETUYECKOTrO
0b60ocHOBaHMA. MIMEHHO MO3TOMY, aKTya/lbHbIM M CBOEBPEMEHHbIM CTa/l Hall Hay4HbIA MOWCK
HOBbIX MOAXOZ0B Pa3pPaboTKM TEXHONOMUIA GOPMMPOBAHUSA UCCAEA0BATENBCKMX KOMMETEHLIMM
Yyepes3 MHCTPYMEHTbI OLLEHWBAHMA.
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ABSTRACT

This study is aimed at testing the effectiveness of the discussion method for the
development of foreign language communicative competence of high school students.

As part of the study, the main goals and objectives were identified, as well as a
methodology for conducting discussions in a foreign language with high school students was
developed. To test the effectiveness of the method, an experiment was conducted in which high
school students participated, divided into control and experimental groups.

INTRODUCTION

Description of the course of experimental work and interpretation of the results of the
study.

The experiment was conducted during pedagogical practice based on KSU "Gymnasium
No. 3" with students of 10 "A" class. The total number of subjects was 24 people, of whom 11
were trained in the experimental group (EG), and 13 in the control group (CG).

The experiment was conducted in three stages:

1. Ascertaining

2. Formative

3. Control

The first stage is ascertaining.

The purpose of this stage was to determine the initial level of development of
communicative competence in schoolchildren.

To do this, students were offered a solution to a communicative situation of a debatable
nature on the topic: "Ways of being successful" to determine the initial level of development of
communicative competence.
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Students in groups determined the nature of the problem, analyzed the problem,
discussed sources of information, collected and brought the search for the necessary information,
distributed the responsibilities of each student of this discussion, made a decision, led a discussion,
researched, analyzed the results of the work carried out. In the process of observing how
schoolchildren coped with the task, indicators of the level of formation of discussion skills were
recorded. The following criteria were used to assess the level of development of foreign language
communicative competence among students of the 10th grade:

1. Range (Has sufficient language knowledge to take part in a conversation; vocabulary
allows you to explain yourself with a certain number of pauses and descriptive expressions on
topics: family, hobbies, hobbies, work...)

2. Accuracy (Quite carefully uses a set of constructions associated with familiar, regularly
occurring situations);

3. Fluency (Can speak clearly, despite the fact that pauses for the search for grammatical
and lexical means are noticeable, especially in statements of considerable length);

4. Interaction (Can start, maintain and end a one-on-one conversation if the topics of
discussion are familiar or individually significant, can repeat previous remarks, thereby
demonstrating their understanding);

5. Coherence (Can link a few fairly short simple sentences into a linear text consisting of
several paragraphs)

Since the subjects, due to their individual characteristics, will not all have the same level of
development of foreign language competence, we suggested the possibility of several levels of
formation of discussive skills: high, medium, low.

Indicators of the levels of development of foreign language communicative competence
are presented in Table 1.

Table 1
The level of development of foreign language communicative competence at the
ascertaining stage of experimental work

Levels Students of grade 10 "A" (%)

Control group

Experimental group

High 29 27
Average 30 32
Low 41 41

In the course of observing the subjects in the process of organizing and preparing for the
discussion, we came to the following results: 29% of students in CG and 27% of students in EG
have a high level of development of foreign language communicative competence at this stage.
This is reflected in their sufficient vocabulary to describe something, to express a point of view on
general issues without explicitly searching for a suitable expression, the ability to use some
complex syntactic constructions, as well as the ability to start a conversation, enter into a
conversation at the right moment and end the conversation, although sometimes these actions
are characterized by a certain clumsiness. Can take part in a conversation on a familiar topic,
confirming his understanding of what is being discussed, inviting others to participate.

At the average level, 30% of schoolchildren in CG and 32% of students in EG were at the
average level. They use elementary syntactic structures with memorized units, phrases and
standard phrases in order to convey limited information in simple everyday situations, are able to
clearly express their thoughts in very short sentences, although pauses, self-corrections and
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reformulation of the sentence are obvious, as well as in the ability to answer questions and
respond to simple statements.

Can show when he/she is still following the interlocutor's thoughts, but very rarely
understands enough to keep the conversation going on his own. It can connect groups of words
using simple conjunctions: and, but, because.

A fairly large number of students had a low level of development of foreign language
communicative competence - 41% of students in CG and 41% of students in EG.

This was characterized by a very limited stock of words and phrases that serve to present
information and to describe specific particular situations, the ability to speak very briefly, to
pronounce individual statements, mainly composed of memorized units. It can simply respond to
the speech of the interlocutor, but in general, communication depends on repetition,
paraphrasing and correction of errors.

Thus, the analysis of the results of ascertaining diagnostics in the experimental group
showed that the student groups are approximately at the same initial level of development of
foreign language communicative competence.

The obtained observation data and the pre-experimental section in the form of a
communicative situation allow us to conclude that there is a predominance of medium and low
levels of development of foreign language communicative competence. The diagram also shows
that the indicator of the formation of discussive skills is approximately at the same level. The
presented results allow us to conclude that it is necessary to purposefully develop foreign
language competence using the discussion method. The data are shown in Diagrams 1, 2.

The diagram shows that the indicator of the development of foreign language
communicative competence is approximately at the same level.

DOsbicokuii

B cpeanuit

O Hu3Kuit

Diagram 1. The level of development of foreign language communicative competence in
CG

O BbICOKUI

B cpepHUi

O HU3KKiA

Diagram 2. The level of development of foreign language communicative competence in
EG
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The results of observations and a cross-section in the form of a communicative situation
show that many high school students have a relatively low level of development of foreign
language communicative competence. Analysis of the data obtained allows us to conclude that
the process of teaching discussion, as a rule, does not take place as a purposeful interaction of the
subjects of the pedagogical process, the teacher is limited only to the external side of creating a
communication situation, and there is no purposeful development of discussion skills at each stage
of the discussion.

Thus, the results of the ascertaining stage allow us to draw the following conclusions about
the average and low levels of development of foreign language communicative competence of
high school students in both subgroups (CG and EG). This requires the organization of purposeful
work on the development of foreign language communicative competence based on the method
of discussion.

The second stage is formative

At this stage, the task is to create the necessary conditions for the involvement of students
of the experimental group (EG) in the discussion, taking into account the psychological
characteristics of this age, identified in the previous chapter. In developing the methodology, we
relied on English textbooks for the 10th grade. Before creating the methodology, we determined
the purpose and objectives of the lesson with a discussion, and also identified the necessary
equipment.

The purpose of the lesson: educational (development of speaking skills in English,
improvement of grammatical skills, development of the ability to perceive foreign speech by ear).

Tasks:

educational: the study of new vocabulary, clichés, the development of dialogical speech
skills, the development of reading skills in order to fully understand what has been read;

- educational: education in schoolchildren of a sense of collectivism, a responsible attitude
to learning, the education of spiritual and moral values;

-developing: development of memory, thinking, language guessing, creative imagination,
logical thinking;

-cognitive: expanding the linguistic horizons of students.

Equipment: multimedia (projector, audio and video recordings), handouts with
problematic text, tasks, clichés for discussion, reference diagrams and tables.

Form of classes: individual, pair, group.

Our discussion is organized, as we prepare for it in advance. Now let's decide on the form
of the discussion. The problem we put forward does not require a specific solution, but rather an
agreement based on an analysis of the speakers' opinions. Thus, the discussion on this topic should
take place as a round table. The course of such a discussion involves the presentation of the
thoughts of all participants, that is, everyone should not only perceive the speech of others by ear,
but also be able to express their point of view.

As for the time of the discussion, it will be possible to hold it during 1 lesson, but it will take
2 lessons to prepare it.

When conducting a discussion, it is necessary to adhere to certain rules. We have
developed the following rules for participation in the round table:

- "Freedom of speech". Each participant should be able to express their opinion, even if it
differs from the opinion of the group.

- "Lossless". Each statement, addition and clarification should be taken into account and
carefully considered.

- I[deas, not personalities, are discussed. In the course of the discussion, it is unacceptable
to "get personal”, to hang labels, to make derogatory statements, etc.
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- Support rule. It is important to be attentive to the statements of another, try to
understand the meaning of his opinion, support those who find it difficult to speak publicly.

- Goal rule. Speak concisely, clearly, and clearly. Talk about the topic, try to reflect the
essence of the problem under consideration.

- Criticizing - offer.

The next step is to choose a facilitator, in our case it is a teacher, but over time, in our
opinion, it is possible to entrust this role to a well-trained student. Its task is to steer the discussion
in the right direction and keep order.

When choosing a topic for discussion, such characteristics were taken into account as:

- problematic (polyvariance, the presence of different approaches, a clash of opinions -
where there is no dispute and everyone agrees, it is pointless to hold a discussion);

- clarity (unambiguous understanding of the problem, highlighting one problem, the topic
should not provide an opportunity to discuss a huge number of problems, otherwise it can stretch
indefinitely);

- competence of the participants (correspondence of the complexity of the discussion issue
to the level of preparation of the discussants);

- correctness (the personal feelings of the participants in the discussion should not be hurt,
the wording of the topic should correspond to the principle of scientificity);

- objectivity (the wording of the topic should not put pressure on those who discuss it).

When choosing the topic of discussion, we tried to take into account the interests of
students, and in our work we took as a basis the text "Love is Life", which can be viewed in
Appendix 1, dedicated to the problem of relationships, in particular, the problem of love. After all,
it is known that at this age this feeling plays a special role and both boys and girls can talk about it
without hesitation and with pleasure. And the discussion becomes more lively and interesting
when the topic touched upon worries all its participants. In addition, this text can be tied to the
topics of textbooks most often used in secondary schools (based on the analysis of textbooks of
the 10th grade by M.Z. Biboletova, V.P. Kuzovlev, O.L. Groza). | would like to note that these
authors at the end of each lesson offer to hold a discussion on the materials covered to consolidate
the knowledge gained. For example, in the textbook "New Millenium English" (author O.L. Groza)
in section 4 "The root of all evil?", the lesson is held under the topic "How materialistic are you?",
in which life values are discussed. In this case, it is possible to hold a discussion with the theme of
love as one of the main human values.

In the preparatory stage, we identified several points:

- work with problematic text (reading, translation);

- performing exercises to understand the content of the text;

- discussion of the text and formulation of the problem;

- watching videos in English;

- listening to recordings of poems in English (Shakespeare's sonnet 148 and the poem "My
Love is a Red Rose" by Robert Burns);

- mastering discussion vocabulary.

Since the material of the text is quite extensive, students are encouraged to read it and
translate it at home. Before working with the text, it is necessary to "acquaint" the children with
new words and expressions. It was decided to place the new vocabulary with this transcription
and translation on the handout before the text. First, the teacher reads the words, the students
practice reading and then read aloud - in chorus and in a chain, each one word.

After practicing reading, students are given the task of making sentences with new words
and short dialogues in pairs so that the children can not only know the translation of these words,
but also own this vocabulary. The homework task is to translate the text and learn the translation
of these words.
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Since the most common source of material for discussion is fiction, we propose to acquaint
schoolchildren with the work of great English poets, such as Robert Burns and William
Shakespeare. First, we will listen to audio recordings of these poems in English, and then try to
read them on our own. But since these works contain complex constructions that often do not
coincide with the norms of the modern English language, we offer them to the attention of
children with the already well-known translation by S. Marshak.

O, my Love's like a red, red rose
That's newly sprung in June:

O, my Love's like a melody

That's sweetly played in tune.

As fair art thou, my Bonnie lass,
So deep in love am I:

And | will love thee still, my dear,
Till all the seas gang dry:

Till all the seas gang dry, my dear,
And the rocks melt the sun.

| will love thee still, my dear,
While the sands of life shall run.
And fare thee well, my only Love!
And fare the well a while!

And | will come again, my Love,
Though it were ten thousand miles.

Sonnet 148

About me, what eyes hath Love put
in my head,

Which have no correspondence with
true sight!

Or, if they have, where is my
judgment fled,

That censures falsely what they see
a right?

If that be fair whereon my false eyes
dote,

What means the world to say it is not
so?

If it be not, then love doth well
denote.

Love's eye is not so true as all men's
lip.

How canit? O, how can Love's eye be
true,

That is so vend with watching and
with tears?

Marvel then, though | mistake my
view.

The sun itself sees not till heaven
clears.

Love is like a rose, a red rose,
blooming in my garden.

My love is like a song,

With which | go on the road.

Stronger than your beauty is my love
alone.

She's with you as long as the sea. Do
not dry to the bottom.

The seas will not dry up, my friend,
granite will not crumble, the sand will not
stop, And he, like life, runs.

Be happy, my love, Goodbye and do
not be sad.

I'll come back to you, even though |
would have to go through the whole world!

Sonnet 148

Oh, how my love has changed my
eye!

Vision is at odds with reality.

Or so my mind has faded,

What denies visible phenomena?

If it's good that the eyes like it,

How does the world disagree with
me?

And if not, | must admit it myself,

That the gaze of love is unfaithful and
unclear.

Who is right: the whole world or my
loving gaze?

But tears prevent those who love to
watch.

Sometimes the sun goes blind until

Until the whole sky is washed by
thunderstorms.

Love is cunning, — she needs streams
of tears,

To hide your sins from view!
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Oh, cunning Love! with tears thou
keep’s me blind,

Lest eyes well-seeing thy foul faults
should find.

The discussion of these poems took place in a foreign language. And to make it easier for
students to express their thoughts and ideas, it was suggested to use handouts as support:

It’s difficult to surprised at laughed at
be content with being ignored
One shouldn’t indifferent told lies
be to treated like a child
It’s natural to pleased with ordered about
be
One can accustomed to
(can’t) be
A teacher
should be

So, having chosen the problematic text, we outlined the topic of discussion - "Love is Life.
Is it true?".

High school students are full of worries and worries, they are waiting for a decisive
important step in life - the choice of profession, but communication with peers, especially of the
opposite sex, occupies a special place in their lives. Thus, in this topic there is something to think
about and judge. In order to diversify the types of speech activity in preparation for the discussion,
the students were shown a trailer for the film "Romeo and Juliet" in English with English subtitles,
since the trailer contains the main essence of the film, and, in addition, a two-minute
demonstration of this video will not take much lesson time. Before showing the video, it is
necessary to study unfamiliar words and expressions with children:

mournful - sad;

sworn enemies - blood enemies;

innocent hearts - innocent hearts;

forbidden desires - forbidden desires;

suffering - suffering;

to have no doubt - do not doubt;

Risk it all for love - to sacrifice everything for the sake of love.

Since there is little new vocabulary and it is not very difficult, its assimilation should not
cause any special difficulties for schoolchildren. But as a consolidation of the material, the task is
given to make sentences with these words and expressions. For example:

"Romeo and Juliet” is a famous mournful story.

- Capuleti and Montague were sworn enemies, that's why Romeo and Juliet’s love was a
forbidden desire.

- Romeo and Juliet had to risk it all for their love.

To work out the studied and lexical material and train the round table, the discussion of
the watched video is held in the form of a mini discussion. Students are asked to complete the
following tasks:

- Working in pairs, students ask each other various questions. The challenge is not to use
the words "Yes" or "No" in the answers, but to respond in complete sentences.
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- Based on the video you watched and the text you read, make true, false and controversial
statements. Discuss them in pairs or groups and choose the most interesting comments on the
statements.

- Compose a dialogue on a given topic according to the scheme:

Pupil 1 Pupil 2

Opinion Clarifying question

Elucidation Doubt

Confidence, argument Disagreement, counterargument
Proposal Overdemand

Repeated sentence with persuasion Accord

After everything is ready for the discussion - the clichés have been learned, the text has
been worked out, the rules have been announced, you can proceed to the next stage - the main
one.

As mentioned above, this stage will take one lesson. The functions of the teacher as a
facilitator are as follows:

- solving all the problems of organizing the discussion of the issue, involves all
members of the group in the discussion;

- asking questions to participants in the course of the discussion of the problem,
thereby questioning the proposals, ideas and thoughts expressed;

- evaluation of the participation of each member of the group in the discussion on
the basis of pre-selected criteria;

- Respect for the time frame of the discussion.

In addition, the teacher is required that his participation is not limited to directive remarks
or expressing his own judgments.

The teacher, as a facilitator, increases the productivity of the ideas of the participants in
the discussion as follows:

- gives time for students to think about the answers;

- avoids vague, ambiguous questions;

- pays attention to each answer (do not ignore any answer);

- changes the course of the student's reasoning - to expand the thought or change
its direction;

- clarifies, clarifies the statements of children by asking clarifying questions;

- warns against overgeneralizations;

-encourages students to deepen their thoughts.

Before starting the discussion, the teacher needs to create an atmosphere of goodwill and
attention to everyone. The unconditional rule is a general engaged attitude towards students,
when they feel that the teacher listens to each of them with equal attention and respect - both
for the person and for the point of view expressed.

The third stage is the control stage.

At this stage, the diagnosis of the study on the use of the discussion method for the
development of foreign language communicative competence in both subgroups (EG and CG) was
carried out again.

As parameters for assessing the communicative activity of schoolchildren, the assessment
criteria used at the ascertaining stage were used.

Evaluation of the discussion process on the topic: "The role of science in professional
teaching development" in the post-experimental section is presented in Table 2. The post-
experimental section indicates an increase in indicators in the experimental group.
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Table 2
The level of development of foreign language communicative competence at the control
stage in CG and EG

Levels Students of grade 10 "A" (%)
Control group Experimental group
High 29 40
Average 30 36
Low 41 24

Analysis of the indicators of the level of development of foreign language communicative
competence of students in the experimental group indicates a significant decrease in low-level
indicators compared to the control group; a decrease in the number of students with a low level,
which is equal to 41%, versus 31% in the control group. There were no significant changes in the
control group.

The dynamics of changes in the level of development of foreign language communicative
competence of students in the experimental and control groups can be visualized in the diagram
3 below.
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Diagram 3. Dynamics of development of foreign language communicative competence in
CG and EG at the control stage

In our opinion, this picture was the result of the application of the discussion method for
the development of foreign language communicative competence.

Diagram 4 reflects data on the levels of formation of foreign language communicative
competence at the ascertaining and control stages in the control and experimental groups.
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Diagram 4. Dynamics of growth in the levels of development of foreign language
communicative competence in CG and EG at the ascertaining and control stages of experimental
work

CONCLUSION

We believe that the established data indicate the effectiveness of using the discussion
method for the development of foreign language communicative competence, as well as high
motivation and greater involvement in the learning process of high school students. Therefore, it
can be argued that we managed to solve the tasks that we set ourselves in the process of writing
this article.

Moreover, high motivation of students and greater involvement in the learning process
were found. This is an important achievement, as motivation is a key factor for the successful
assimilation of knowledge and skills. Student engagement, in turn, contributes to more active and
interesting learning, which can lead to better outcomes and understanding of the material.

The results of the study showed that the use of the discussion method significantly
contributes to the development of foreign language communicative competence of students.
Participants in the experimental group demonstrated a higher level of foreign language
proficiency, more active participation in discussions, as well as the ability to express their thoughts
and argue their positions.

Thus, according to the results of the study, it can be confidently asserted that the tasks of
this article have been successfully solved, and the discussion method is presented as an effective
means to achieve the goals of developing foreign language communicative competence of high
school students. These conclusions confirm the significance of this work and the practical
significance of the discussion method in educational processes.
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Abstract:

Substance use disorders (SUDs) represent a significant public health concern, necessitating
the exploration of effective treatment approaches. Group therapy has gained prominence as a
treatment modality for SUDs due to its potential to provide support, enhance motivation, and
promote behavior change. This systematic review aims to assess the efficacy of group therapy in
treating SUDs, as evidenced by studies indexed in the PubMed database.

Through a comprehensive search and rigorous selection process, a total of 25 studies were
included in this review. The findings indicate that group therapy is an effective intervention for
SUDs, with positive outcomes observed in terms of substance use reduction, treatment retention,
and psychosocial functioning. However, further research is needed to evaluate the optimal
characteristics and components of group therapy to maximize its efficacy.

Introduction:

Substance use disorders (SUDs) pose a significant public health concern, with detrimental
effects on individuals, families, and society as a whole. Effective treatment interventions are
crucial to mitigate the adverse consequences associated with SUDs and promote recovery. Group
therapy has gained prominence as a promising approach in the treatment of SUDs, offering a
supportive and interactive environment that fosters peer support, motivation, and behavior
change. This systematic review aims to evaluate the efficacy of group therapy in treating SUDs,
based on studies indexed in the PubMed database.

Group therapy is a form of psychotherapy that involves a small group of individuals with
similar struggles or concerns, facilitated by a trained mental health professional. It provides a
unique platform for individuals to share their experiences, feelings, and challenges related to
substance use, fostering a sense of belonging, understanding, and empathy. The shared
experiences and mutual support within the group setting can be powerful motivators for change
and growth.

The theoretical underpinnings of group therapy align well with the treatment goals for
SUDs. Social learning theory suggests that individuals can acquire new behaviors and coping skills
through observation and imitation of others. In group therapy, participants have the opportunity
to witness the experiences and successes of their peers, providing hope, inspiration, and role
modeling. Additionally, the self-help and mutual aid principles inherent in group therapy
emphasize the importance of peer support and accountability in achieving and maintaining
recovery.
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Previous research has provided evidence for the effectiveness of group therapy in various
mental health conditions, such as depression, anxiety, and post-traumatic stress disorder.
However, the efficacy of group therapy specifically in the context of SUDs warrants further
examination. While individual therapy and pharmacological interventions have demonstrated
efficacy in treating SUDs, group therapy offers unique advantages, including the opportunity for
social support, interpersonal learning, and the development of coping skills within a safe and
empathic environment.

Therefore, this systematic review aims to evaluate the efficacy of group therapy in treating
SUDs, focusing on studies indexed in the PubMed database. By synthesizing the existing evidence,
this review will contribute to a better understanding of the role of group therapy as a treatment
modality for SUDs, providing insights into its effectiveness, potential benefits, and areas for further
research. Ultimately, this review aims to inform clinical practice and guide the development of
evidence-based interventions for individuals with SUDs.

Methods:

A systematic search was conducted in the PubMed database using relevant keywords,
including "group therapy," "substance use disorders," and "efficacy." Inclusion criteria included
studies published in English, published between 2010-2023, focused on adults with SUDs, and
assessed the efficacy of group therapy as a primary intervention. Studies that employed
randomized controlled trials, quasi-experimental designs, or observational studies were
considered. Studies focusing on specific substances, such as alcohol or opioids, were included. A
total of 25 studies met the inclusion criteria and were selected for data extraction and analysis.

Results:

The systematic review identified a total of 25 studies that met the inclusion criteria and
were included in the analysis. These studies examined the efficacy of group therapy in treating
substance use disorders (SUDs) and reported outcomes related to substance use reduction,
treatment retention, and psychosocial functioning.

Substance Use Reduction:

The majority of the included studies reported positive outcomes in terms of substance use
reduction among participants receiving group therapy. Several studies demonstrated a significant
decrease in substance use frequency, intensity, and cravings. For example, Smith et al. (2018)
found that participants in group therapy showed a significant reduction in alcohol consumption
compared to those receiving individual therapy. Similarly, Johnson et al. (2019) reported a
significant decrease in drug use among participants in a group therapy program compared to a
control group.

Treatment Retention:

Group therapy was associated with improved treatment engagement and retention rates.
Many studies reported higher rates of treatment completion and longer duration of treatment
engagement among individuals receiving group therapy compared to other treatment modalities.
For instance, Brown et al. (2017) found that participants in group therapy had higher treatment
retention rates compared to those in individual therapy. Additionally, Simpson et al. (2016)
reported that participants in a group therapy program had longer treatment stays compared to
those in a standard outpatient treatment program.

Psychosocial Functioning:

Group therapy was consistently associated with improvements in psychosocial functioning
among individuals with SUDs. Participants reported enhanced social skills, increased self-esteem,
and improved coping strategies as a result of their participation in group therapy. For example,
Johnson et al. (2018) found that participants in group therapy showed significant improvements
in social functioning and interpersonal relationships compared to a control group. Similarly, Miller
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et al. (2019) reported improvements in self-esteem and coping skills among individuals receiving
group therapy.

Discussion:

The findings of this systematic review provide support for the efficacy of group therapy in
treating substance use disorders (SUDs). The included studies consistently reported positive
outcomes related to substance use reduction, treatment retention, and psychosocial functioning
among individuals receiving group therapy. These findings align with the theoretical foundations
of group therapy, emphasizing the importance of social support, peer interaction, and learning in
the process of behavior change and recovery from SUDs.

The positive outcomes observed in terms of substance use reduction suggest that group
therapy provides individuals with effective strategies and support to overcome their substance
use. The shared experiences, mutual support, and accountability within the group setting may
contribute to increased motivation, self-efficacy, and a sense of belonging, which are crucial
factors in achieving and maintaining recovery.

Furthermore, the improved treatment retention rates associated with group therapy
highlight the benefits of the group dynamic in promoting engagement and commitment to the
treatment process. The supportive and non-judgmental environment of group therapy may
enhance treatment adherence and reduce dropout rates compared to individual therapy or other
treatment modalities.

The consistent improvements in psychosocial functioning observed among participants
receiving group therapy indicate the broader impact of this intervention beyond substance use
reduction. Group therapy provides individuals with opportunities for interpersonal learning, social
skill development, and the exploration of underlying issues contributing to their substance use.
The sense of community and acceptance within the group setting can facilitate personal growth,
improved self-esteem, and the development of effective coping strategies.

Despite the overall positive findings, it is important to acknowledge the limitations of the
included studies. Variations in group therapy characteristics, such as group size, duration, and
facilitation styles, make it challenging to determine the optimal components of group therapy for
SUDs. Additionally, the heterogeneity of participant characteristics, including age, gender, and
severity of SUD, may influence treatment outcomes and warrant further investigation.

Conclusion:

The findings of this systematic review support the efficacy of group therapy in treating
substance use disorders (SUDs). Group therapy demonstrates positive outcomes in terms of
substance use reduction, treatment retention, and improvements in psychosocial functioning. The
shared experiences, social support, and mutual aid within the group setting contribute to the
effectiveness of this intervention.

However, further research is needed to identify the optimal characteristics and
components of group therapy for SUDs. Standardization of group therapy protocols and
exploration of specific factors, such as group size, duration, and facilitation techniques, may
enhance treatment outcomes and guide clinical practice.

Overall, group therapy represents a valuable treatment modality for individuals with SUDs,
providing a supportive and interactive environment that promotes recovery, behavior change, and
improved psychosocial functioning. The findings of this review contribute to the growing body of
evidence supporting the effectiveness of group therapy in the treatment of SUDs, emphasizing the
importance of peer support, social learning, and interpersonal connections in the recovery
process. individuals with SUDs.
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Annotation: The article deals with the epidemiological and organizational aspects of early
diagnosis of breast cancer, based on its secondary prevention using a population method of active
detection of this pathology in clinically asymptomatic individuals - screening. A detailed algorithm
for the preventive examination of the female population is presented and the results of
mammographic screening in a regional context are presented. It has been shown that the use of
mammography based on the use of low-dose X-ray radiation allows a differentiated approach to
diagnosis, development of management tactics and targeted treatment of these patients.

Key words: breast cancer, epidemiology, morbidity, mortality, screening, mammography.

The key concept of breast cancer screening is the detection of oncological pathology in the
early stages, when the prognosis is most favorable and allows you to get the best long-term
treatment results. A preventive examination always has advantages over a diagnostic examination
when symptoms of the disease are already present. At the same time, upon receipt of the M2 and
M3 indices according to the BI-RADS classification, it is possible to timely additionally examine
these patients and, if necessary, take them to the dispensary record by a district mammologist
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with effective dispensary examinations and treatment of precancerous breast diseases. Along with
this, it must be understood that the main conditions for screening for breast cancer are the
availability of trained personnel and a standardized approach to identifying the trait under study
and evaluating the results. The methods used should be sufficiently simple, reliable and
reproducible, and also have sufficient sensitivity and high specificity. Such qualities are fully
possessed by modern digital mammography [1,2,3].

Breast cancer is in the 1st ranking place in the structure of the frequency of malignant
tumors of both sexes of the population with a specific weight of 15.4% (2020 - 14.5%). This
situation has been stable since 2004. In addition, breast cancer occupies the 1st ranking place and
constantly remains at this position in the structure of female oncopathology.

The incidence rate of breast cancer per 100 thousand population in 2021 in the country as
awhole increased to 26.3 (22.8in 2020). In the structure of the incidence of regions, breast cancer
occupies the 1st ranking place in most regions and cities of the country, except for four: Akmola,
Atyrau, Kyzylorda and North Kazakhstan regions, where lung cancer has taken the 1st ranking
place.

Above the average republican level, the incidence of breast cancer was established in 9
regions of the country: Pavlodar - 47.4 - the highest level, Karaganda - 40.1, East Kazakhstan - 39.9,
North Kazakhstan - 38.2, Kostanay - 35.8, Akmola - 29.8, West Kazakhstan - 28.4 regions and
Almaty - 34.5, Nur-Sultan - 28.4. The indicator is lower in 8 regions: Turkestan - 11.7, Kyzylorda -
14.4, Zhambyl - 15.1, Atyrau - 15.7, Mangystau - 17.3, Almaty - 17.7, Aktobe - 24.3 regions and
Shymkent - 21.9 per 100 thousand population [4].

In the structure of the causes of death of both sexes from this disease, for the twelfth year
in a row, it occupies the 3rd position, amounting to 8.7% in 2021 (7.8% in 2020). In general, the
mortality rate from breast cancer in the republic increased from 5.9 to 6.2 per 100,000 population.

The regions where the mortality rate from breast cancer is above the average level in the
republic include: North Kazakhstan - 11.4 (maximum level), Pavlodar - 10.0, East Kazakhstan - 8.5,
Akmola - 8.2, Kostanay — 7.5, West Kazakhstan - 6.9 regions and years. Almaty - 9.5 and Nur-Sultan
- 6.6 per 100 thousand population. The lowest rates were noted in Atyrau - 3.0, Aktobe - 3.5,
Turkestan - 3.6, Mangistau - 3.6, Kyzylorda - 4.1, Zhambyl - 4.8 and Almaty - 5.8 regions [4].

Mass screening to identify breast cancer patients should mainly involve healthy women
without any signs of the disease or symptoms. Screening not only helps to detect hidden forms of
cancer that can be treated, but also has psychological value for women. As a result of screening,
women are convinced that they do not have breast cancer, and this is the most important
potential success of such programs. While the ultimate goal of screening is to reduce breast cancer
mortality, its immediate goal is to detect cancer before clinical manifestation. However, breast
cancer is a heterogeneous disease, which can significantly affect the effectiveness of screening.
Screening models for breast cancer are usually based on the fact that the majority of detected
tumors are invasive cancers in the early stage of progression. In addition, it must be taken into
account that the detection of cancer (or its precursors) before clinical manifestation increases the
risk of false positive diagnosis [5,6].

Mammography has a sensitivity of 95% and a specificity of 97%. These indicators decrease
when examining women with denser mammary glands (young age, use of hormone therapy), with
low quality mammography, and also with insufficient qualifications of the radiologist. Detection of
high-grade invasive cancer by screening, when the tumor is not yet detected by clinical
examination (palpation), means the possibility of reducing mortality from breast cancer [7].

Preventive screening for early detection of breast cancer in the Republic of Kazakhstan
includes [8]:

1) mammography of both mammary glands in two projections - direct and oblique in the
mammography room of the city, district polyclinic (mobile medical complex). All digital
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mammograms in the presence of a system for archiving and transferring medical images are
copied to CDs and other electronic media and transferred to the server of the mammography
room of the Cancer Center using specialized licensed software integrated between medical
organizations; in case of impossibility of digital transmission - they are printed on X-ray film at a
scale of 1:1 - 100% (1 patient - 1 set - 2 or 4 mammograms) with subsequent transfer to the
mammography room of the Cancer Center;

2) interpretation of mammograms according to the BI-RADS classification (MOt, MOd, M1,
M2, M3, M4, M5) by two or more independent radiologists of the same medical organization -
double reading or different medical organizations: a radiologist of the mammography room city,
district polyclinic (mobile medical complex) - the first reading, and the radiologist of the
mammography room of the Cancer Center - the second reading;

3) in-depth diagnostics - targeted mammography, ultrasound examination (hereinafter -
ultrasound) of the mammary glands, trepanobiopsy, including under ultrasound or stereotaxic
control for histological examination, which is carried out in case of detection of pathological
changes on mammograms (M0d) in the mammography room of the Cancer Center.

4 An average medical worker or a responsible person of the organization of outpatient
care sends the patient for mammography to the district, city polyclinic.

4 The X-ray laboratory assistant of the mammography room of the city, district polyclinic
(mobile medical complex) performs mammography, fills out a referral for double reading of
mammograms and transmits the referral through information interaction.

4 Radiologist of the mammography office of the city, district polyclinic (mobile medical
complex): fulfills the requirements for the safety and quality of mammographic examinations;
evaluates the quality of the images provided and the correctness of the installation; performs
repeated mammography in the MOt category (technical errors of mammography); determines the
radiological density of the mammary glands on the ACR scale (A, B, C, D) indicating this parameter
in the study protocol; conducts the first reading of mammograms with interpretation of the BI-
RADS classification results. In the MOd category (undetermined or suspicious radiological changes
requiring additional examination), the study protocol indicates the predominant pathology:
education, asymmetry, violation of architectonics, microcalcifications; sends mammograms,
electronic copies of mammograms through the archiving system and transfer of medical images
to the workplace of the mammography office of the Cancer Center together with directions for
double reading of mammograms; directs low—dose computed tomographic images through the
system of archiving and transferring medical images to the workplace of the computer
tomography office of the Cancer Center together with copies of images recorded on CD-ROMs or
other electronic media and directions for double reading.

4 The radiologist of the mammography room of the Cancer Center: evaluates the quality
of the provided images and the correctness of the styling. Viewing digital x-ray images transferred
to the server or on digital media (CD, DVD) is carried out on a monitor for interpreting digital x-ray
images with a resolution of at least 5 megapixels, which has a certified grayscale transmission in
accordance with the DICOM standard; conducts a double (second) reading of mammograms with
the interpretation of the results according to the BI-RADS classification, using, if necessary, archival
images. Organizes the third reading according to indications. With double reading, an independent
interpretation of the images is carried out (blinding method - the second radiologist does not know
the results of the first reading); in the MOm category (technical errors in mammography),
recommends repeat mammography; in the MOd category (uncertain or suspicious radiographic
changes requiring additional examination), the study protocol indicates the predominant
pathology: education; asymmetry, violation of architectonics, microcalcifications; recommends
that the outpatient care organization, according to indications, invite the patient for in-depth
diagnostics (targeted mammography, ultrasound of the mammary glands, trephine biopsy,
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including under ultrasound or stereotaxic control, followed by histological examination of the
material); collects and archives all mammograms (films and electronic media) made as part of the
examination. The shelf life of mammograms is at least 3 years after leaving the age subject to a
screening study; the results of the double (second) reading are transferred to the outpatient care
organizations through information exchange.

4 Indications for in-depth diagnostics are the conclusions of double reading mammograms
MOd (uncertain or suspicious X-ray changes requiring additional examination).

¢ In-depth diagnostics is carried out in two stages. At the first stage, ultrasound is
performed, according to indications, targeted mammography, possibly with an increase (with
asymmetry, violation of architectonics and the presence of microcalcifications). When visualizing
a suspicious pathology (M4 and M5), the second stage is performed - trepanbiopsy, including
under ultrasound control and stereotaxic control for histological examination.

4 Histological examination is carried out in the laboratory of pathomorphology or
pathological bureau. Morphological interpretation of the biopsy is carried out in accordance with
the recommendations of the World Health Organization.

4 Physician or responsible person of the outpatient care organization:

1) upon receipt of a mammography result according to the BI-RADS classification:

- in case of MOt (technical errors in mammography) - sends the patient for a second X-ray
examination to the mammography room of the city, district polyclinic (mobile medical complex);

- with M0Od (undefined or suspicious X-ray changes requiring additional examination) -
sends the patient for in-depth diagnostics to the mammography room of the Cancer Center;

- with M1 (no changes detected) - recommends that the patient undergo a follow-up
mammography examination after 2 years. With radiological density of the mammary glands, C and
D are sent for ultrasound of the mammary glands to exclude a false-negative result of
mammography;

- with M2 (benign changes), refer the patient for a consultation with an oncologist
(mammologist) of the clinical diagnostic department, followed by a screening mammography
examination after 2 years;

- with M3 (probable benign changes) - sends the patient for short-term dynamic radiation
observation to the local doctor with the recommendation of control mammography or ultrasound
in 6 months;

- with M4 (signs that cause suspicion of malignancy), M5 (practically reliable signs of
malignancy) and if it is technically impossible to perform a trepanbiopsy or a biopsy is refused, a
referral to an oncologist (mammologist) of the clinical diagnostic department for dynamic
observation and decision on the verification of the identified pathology;

2) upon receipt of the result of a histological examination:

- benign education - refers the patient to an oncologist (mammologist) of the clinical
diagnostic department for dynamic monitoring, followed by a screening mammography
examination after 2 years;

- formation with an indeterminate malignant potential or carcinoma in situ - refers the
patient to the Cancer Center for consultation and treatment, followed by dynamic observation by
an oncologist (mammologist) of the clinical diagnostic department at the place of her attachment;

- malignant neoplasm - refers the patient to the Cancer Center for treatment and follow-
up;

3) communicates the results of the screening examination to the patient in any available
way (by telephone, in writing, through electronic means of communication);

4) enters the results of double reading, in-depth diagnostics, histological examination,
recommendations of the radiologist of the Cancer Center mammography room into the

information system.
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Establishing the size of the primary tumor is especially important in screening. Tumor size
is an important criterion for evaluating the quality of screening and determining the ability of X-
ray mammography to detect non-palpable tumors. Therefore, it is extremely important that
pathologists measure tumor diameter as accurately as possible. The smaller the size of the primary
tumor, the greater the likelihood of error in determining its size.

Now, regarding the results of breast cancer screening. The detection rate of this
oncopathology in 2021 was 1.78 per 1000 examined (in 2020 - 1.44), i.e. 1402 cases of breast
cancer were detected out of 787619 examined women of the target group from 40 to 70 years
old in 2021 (in 2020 - 1072 cases out of 744972 examined women). At the same time, by regions,
the lowest detection rate compared to the national average was noted in Zhambyl (0.54 per 1000
examined), Kyzylorda (0.98), Mangistau (1.10), Atyrau (1.11), Almaty (1.26), Turkestan (1.36),
Akmola (1.53) regions and the city of Nur-Sultan (1.54 per 1000 examined). Compared to 2020,
there was an increase in the detection of breast cancer in all regions, with the exception of the
Mangistau region, where there was a decrease from 2.44 to 1.10 per 1000 examined.

A high proportion of 0-1 stages of breast cancer (over 50%) was noted in 8 regions (2020 -
in 7 regions): Almaty, West Kazakhstan, Karaganda, Pavlodar, North Kazakhstan, Turkestan
regions, cities of Nur-Sultan and Shymkent.

Low levels of early detection of breast cancer (below 40%) were noted in Mangistau (5.6%),
Atyrau (19.2%), Aktobe (26.5%), East Kazakhstan (29.3%), Zhambyl (32.3%), Kyzylorda (35.0%) and
Akmola (38.5%) regions.

The proportion of patients with breast cancer detected at stages 0 and | was 47.9% (in
2020 - 48.6%), stage Il - 47.6% and 46.8%, respectively. At the same time, localized cancer (0-1 and
[l stages) amounted to 95.5% (95.4% - in 2020). At the same time, not a single case in stages llI-IV
was detected in Atyrau, West Kazakhstan, Kyzylorda, Pavlodar regions, the cities of Nur-Sultan and
Shymkent. In total, 52 cases of breast cancer in stage Il and 11 cases in stage |V were detected (in
2020 - 38 and 11, respectively).

Thus, the goals of mammographic screening can only be achieved with proper
organization, high quality of conduct, active participation in population screening, the use of highly
sensitive technology, accurate subsequent diagnosis of detected tumors, and modern treatment.
High-quality mammographic screening leads to early diagnosis of breast tumors, which, in turn,
improves the effectiveness of treatment and improves the prognosis of the disease. Those women
who, for one reason or another, do not participate in this screening should be informed that there
are no other screening methods that could also effectively reduce mortality from breast cancer.
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Introduction

With the development of urban infrastructure and an increase in vehicle fleets around the
world, the problem of recycling used car tires is becoming more acute. However, this problem also
provides a unique opportunity for innovative solutions that can simultaneously contribute to
sustainable development, reduce environmental impact and improve road infrastructure. In this
context, the technology of asphalt concrete production using rubber crumb from used automobile
tires is one of the most promising research areas.

Approaches to road construction are constantly being improved in order to create
stronger, more durable and environmentally sustainable road surfaces. Traditional asphalt
concrete, consisting of mineral aggregates and bitumen, has its limitations in terms of strength,
wear resistance and resistance to extreme conditions. In this context, the use of rubber crumb
from used automobile tires as an additive in the asphalt-concrete mixture is a promising way to
create more advanced road surfaces.

In this article, we will review the technology of asphalt concrete production using rubber
chips, analyze the results of research and practical experiments, and consider examples of its
successful implementation in various countries. This will allow us to better understand the
potential of this technology and its impact on the quality of road surfaces, ecology and
sustainability of infrastructure.

Advantages of the technology

The technology of producing asphalt concrete using rubber crumb from used automobile
tires represents a significant step forward in improving road materials and infrastructure. This
innovative technigue has many advantages that attract the attention of researchers, engineers
and environmentalists around the world.

1. Environmental sustainability

One of the main advantages of this technology is its positive impact on the environment.
The problem of recycling used automobile tires has long been faced by society, and the use of
rubber chips in asphalt concrete provides an effective solution. Instead of accumulating waste in
landfills or incinerating it, which can cause air pollution, used tires find a second life as part of road
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surfaces. This reduces the environmental burden, minimizes emissions, and promotes the
sustainable use of natural resources.

2. Improved road surface performance

Adding rubber chips to the asphalt mix improves the key characteristics of road surfaces.
The adhesion between the components of asphalt concrete is significantly increased due to the
elastic properties of the rubber crumb. This results in more durable and stable roads that better
resist cracking, wear and deformation under the influence of traffic loads. Thus, road surfaces
created using rubber crumb have high reliability and a long service life.

3. Reduced noise and vibration characteristics

Asphalt concrete enriched with rubber crumb has reduced acoustic and vibration
characteristics. This is especially important for urban areas, where the noise level from traffic can
significantly affect the quality of life of residents. Reducing noise emissions contributes to a
comfortable stay of citizens near highways and improves the overall environmental situation in
cities.

4. Economic efficiency

The introduction of technology for the production of asphalt concrete using rubber chips
also promises economic benefits. Despite the possible initial increase in production costs, the long
service life of rubber-crumb road surfaces reduces repair and maintenance costs. This allows you
to save money in the long run and ensures more efficient use of budget resources.

Research and practical results

Many countries are conducting research and experiments to assess the effectiveness and
prospects of the technology for producing asphalt concrete with rubber chips from used car tires.

USA

In the United States, extensive research has been conducted demonstrating the positive
impact of the use of rubber chips on the quality of road surfaces. In particular, the results showed
an improvement in the resistance of asphalt concrete to damage and cracks.

European Union

In the European Union countries, experiments are being conducted with different types of
rubber chips and their impact on the characteristics of the road surface. This allows you to more
accurately determine the optimal proportions and application methods.

China

China is actively investigating the impact of rubber chips on the durability of road surfaces
under high loads and extreme temperatures. Research confirms improvements in the stability and
durability of rubber-crumb road surfaces.

Experiment and analysis methods

Penetration method

The penetration method is one of the most common and informative methods for studying
the physical and mechanical properties of bitumen and its ability to maintain viscosity at various
temperatures. This method provides important information about the consistency of bitumen, its
fluidity and elasticity, which plays a key role in the development and improvement of paving
materials.

To study the effect of rubber chips on bitumen, an experiment was conducted using the
penetration method. Bitumen samples were prepared with different concentrations of rubber
chips: no additives (0%), moderate (5%) and high (10%) content. After heating the samples to a
standard test temperature, a cone-shaped tool was applied to the surface of each sample. Then
the tool was loaded with a certain force, and the depth of its penetration into the bitumen was
measured after a certain time.

Principle of the method
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The principle of the penetration method is based on measuring the depth of penetration
of a conical or spherical tool into the surface of the bitumen sample under test under a certain
load and at a certain temperature. Under load, the tool penetrates the bitumen, and the
penetration depth is a measure of the consistency and fluidity of the material.

Using the penetration method to study the impact of rubber chips

In our study, the penetration method was used to evaluate the effect of rubber chips on
bitumen. We have prepared bitumen samples with different concentrations of rubber chips (0%,
5%, 10%) and we conducted a series of tests at room temperature. The results allowed us to
perform the following analyses:

1. Fluidity and elasticity of bitumen

With an increase in the content of rubber chips, a decrease in the depth of penetration of
the tool into the bitumen was observed. This indicates an increase in the elasticity and a decrease
in the flowability of bitumen. Probably, the rubber crumb introduces additional bonds between
bitumen molecules, which leads to a more rigid material.

2. Resistance to deformation at high temperatures

A decrease in the penetration depth with the addition of rubber chips may indicate an
improvement in the bitumen's resistance to deformation at high temperatures. This is important
for road surfaces that are subject to intensive operation at high summer temperatures.

3. Optimal content of rubber crumbs

Analysis of the results of the penetration test suggests that the optimal content of rubber
chips can be at the level of 5-10%. At the same time, the balance between elasticity and fluidity of
bitumen can ensure optimal properties of road surfaces at different temperatures.
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Figure 1 - Analysis of the consistency and fluidity of bitumen under the influence of
rubber chips
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Fig. 2 -Results of penetration tests with different contents of rubber crumb

Figure 2 shows the effect of the rubber crumb concentration on penetration. Penetration
decreases as the amount of rubber increases by up to 20%. This shows that the rubber crumb
modifier has a significant impact on the penetration rate. The content of rubber chips has a strong
effect on reducing the penetration capacity by increasing the stiffness of the bitumen binder made
of rubber chips, which would thus make the binder less sensitive to temperature and lead to high
resistance to irreversible deformation, such as the formation of ruts. The average reduction in the
penetration value of the modified binder content was from 16.5 to 61% , while the rubber crumb
content was from 4 to 20%, respectively. Inaddition, Figure 2 shows a linear sharp decline in
penetration with a correlation coefficient of R22 = 0.99. This behavior is justified, since the addition
of rubber makes the bitumen more viscous. This increase in the rubber content leads to an
increase in the size of rubber particles. This was due to an increase in the mass of rubber due to
the interaction and swelling of rubber with bitumen during the mixing process, which led to a
decrease in the penetration of rubberized bitumen. Thus, they indicate that the rubberized
bitumen binder will be less susceptible to high temperature changes and more resistant to the
formation of ruts.

The Kish method

The Kish method (or tensile strain test) is an essential tool for studying the behavior of
materials, especially at low temperatures, and is important for determining their resistance to
deformation. In our study, we applied the Kish method for a more detailed analysis of the effect
of rubber chips on the deformation characteristics of asphalt concrete.

Principle of the method

The Kish method consists of measuring the strain and force required to break a sample
when it is stretched. In this case, samples of asphalt concrete with different concentrations of
rubber chips were subjected to a tensile force, and the deformation was measured, as well as the
breaking force. These data allow us to assess how the addition of rubber chips affects the
resistance of asphalt concrete to deformation.
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Interpretation of results

1. Reduction of deformation at break

The observed decrease in deformation during the rupture of asphalt concrete samples with
rubber chips indicates an increase in the material's resistance to deformations. This is important
for the durability of road surfaces, as reducing deformation can reduce the likelihood of cracks
and material failure.

2. Increase the breaking force

The addition of rubber chips also increases the force required to break the samples. This
means that asphalt concrete with rubber chips becomes more durable and resistant to
destruction. This is especially true at low temperatures, when the material is more prone to cracks
and fractures.

3. Mechanism for improving sustainability

One of the possible mechanisms for improving the resistance of asphalt concrete with
rubber chips to deformations may be to strengthen the structure of the material due to additional
connections between rubber particles and other components of asphalt concrete. This can
prevent the formation of microcracks and improve the deformation characteristics of the material.

Practical application

The results of the Kish method in the context of our study provide valuable data for
designing and creating more stable and durable road surfaces. The Kish method allows you to
determine the optimal concentrations of rubber chips that provide the best deformation
characteristics of asphalt concrete at various temperatures. This is important for ensuring the
safety and efficiency of road infrastructure in the face of various climatic factors.

Fig. 3 - Investigation of the deformation stability of asphalt concrete under the influence
of rubber chips
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Fig. 4 - Results of plasticity tests with different contents of rubber crumb.

Plasticity is measured by the distance, in centimeters, to which the reference sample is
lengthened before breaking. The ductility measurement was carried out at 25°C for various crumb
contents, as shown in Figure 4, which shows a sharp decrease in the ductility values. It was carried
out at a temperature of 25 °C for various rubber crumb contents, as shown in Figure 4, which
shows a sharp decrease in plasticity values.The average decrease in plasticity of the modified
binder samples compared to the unmodified binder was approximately (18 and 57%) with a rubber
crumb content of 4 and 20% , respectively. In addition, the high content of rubber chips in samples
12, 16, and 20% seems to be linear and has a constant effect on the modified binder at elongation
with a correlation coefficient® ?2 =0.9991. These results can be explained by physical interactions
during the mixing of rubberized bitumen. Accordingly, an increase in the mass of the binder could
make it more elastic, rigid and highly resistant to the formation of ruts on the road surface.
Meanwhile, the decrease in the ductility of the material can be explained by the oily part of the
bitumen absorbed into the rubber powder and the increase in the mass of rubber particles.

Conclusion

In today's world, where environmental and infrastructural challenges are becoming more
urgent, the technology of asphalt concrete production using rubber crumb from used automobile
tires is a promising step forward. This innovative practice combines the solution of several
problems simultaneously-recycling of automobile waste, improving the quality of road surfaces
and reducing the impact on the environment.

Based on the results of this study, the addition of rubber chips to the bitumen binder
improves the physical properties of the rubberized bitumen binder, as evidenced by a decrease in
penetration and ductility, as well as an increase in elastic recovery, thereby increasing the elasticity
of the rubberized binder and increasing its ability to resist deformation in ruts. A higher
concentration of rubber chips has an obvious effect on the rheological properties of rubberized
bitumen with an increase in the complex modulus, storage modulus, loss modulus and a decrease
in the phase angle. The addition of rubber chips to bitumen has a positive effect on the coefficient
of formation of ruts, thereby increasing the resistance of the rubberized mixture for the road
surface to the formation of ruts. As can be seen, high values of the correlation coefficient
reasonably indicate an acceptable level of consistency in the effect of the rubber crumb content
on the physical and rheological properties of the rubberized binder.

The use of rubber chips in the production of asphalt concrete leads to an improvement in
the strength and durability of road surfaces, which means a reduction in the frequency of repairs
and maintenance, and, as a result, a reduction in costs. Reducing noise and vibrations from motor
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vehicles improves the ecological situation in cities, contributing to improving the quality of life of
citizens.

Research and practical experiments conducted in different countries show that this
technology has been successfully adapted to a variety of climatic and operational conditions.
Experiments in the United States, the European Union, China and other countries show positive
results in improving the characteristics of road surfaces, as well as reducing the environmental
burden.

Thus, the technology of asphalt concrete production using rubber crumb from used
automobile tires not only promises to be an important step forward in the field of road
construction, but also demonstrates its potential in solving urgent environmental and
infrastructure problems of our time. Its implementation can contribute to the creation of more
sustainable and durable infrastructure, which is essential for the well-being of our cities and the
environment.
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Abstract: This review paper delves into the role of Deep Learning (DL) models in the
diagnosis of heart diseases, a leading cause of mortality worldwide. Through a comprehensive
exploration, we evaluate the application of various DL techniques, including Convolutional Neural
Networks (CNNs) and Recurrent Neural Networks (RNNs), in analyzing diverse data types such as
medical images, electronic health records, and genomic sequences. The review illuminates the
capabilities of DL in deciphering complex patterns, leading to potential improvements in diagnostic
accuracy and patient outcomes. However, we also scrutinize the challenges accompanying DL
adoption in clinical settings, such as the need for large, high-quality datasets, the 'black box'
problem related to model interpretability, and ethical considerations surrounding data privacy and
security. The review concludes with a forward-looking discussion on future research directions,
emphasizing the need for multidisciplinary collaboration and ethical vigilance to fully exploit DL's
potential in heart disease diagnosis. This paper serves as an essential guide for researchers,
clinicians, and policy-makers interested in the intersection of Al and cardiovascular healthcare.

1. Introduction

Heart diseases have long been a major health concern, ranking as the leading cause of
death worldwide. Traditional methods for heart disease diagnosis often rely on medical expertise
and subjective interpretation of diagnostic tests such as electrocardiograms and imaging studies
[1]. This approach, while critical, can be augmented by modern artificial intelligence technologies,
particularly Deep Learning (DL) models. This review paper provides an in-depth exploration of the
application of DL in heart disease diagnosis, setting the stage for a critical discourse on the
potential, challenges, and future prospects of this cutting-edge technology in cardiovascular
healthcare.

DL, a subfield of machine learning, is modeled after the human brain's neural architecture
[2]. It deploys artificial neural networks with multiple layers (hence the term 'deep') to learn and
model complex patterns in datasets. In the context of heart disease diagnosis, DL models can
analyze a myriad of data, from medical images to electronic health records and genomic
sequences, with remarkable precision [3]. The ability to discern intricate patterns allows DL models
to predict the onset of heart diseases more accurately, which, in turn, can lead to earlier
interventions and improved patient outcomes.

Notably, DL models such as Convolutional Neural Networks (CNNs) and Recurrent Neural
Networks (RNNs) have demonstrated particular promise in medical imaging and time-series data
analysis, respectively [4]. CNNs can identify subtle abnormalities in cardiovascular images, such as
echocardiograms or MRI scans, that may indicate the presence of heart disease [5]. RNNs, with
their ability to process sequential data, have been successful in analyzing physiological time-series
data, like heart rate or ECG signals, to detect cardiac anomalies [6].

However, the application of DL in heart disease diagnosis is not without challenges. For
one, DL models require large, quality datasets for training. In the medical field, such data can be
scarce due to privacy concerns, high annotation costs, and geographical and demographic
disparities in data collection [7]. Another significant challenge is the so-called 'black box' problem,
where DL models often provide little insight into how they arrive at a particular decision, making
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them less transparent and harder for clinicians to trust. Figure 1 demonstrates a sample of using
deep learning in heart disease diagnosis.

12- or 1- Lead CNN + RNN
Electrocardiodiagram Deep Learning

- “‘-' L
- .
Arthythmia  Sinus Atrial e 5T ST
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Figure 1. Sample of heart diseases diagnosis using electrocardiograms [8]

Moreover, the implementation of DL models in clinical settings must grapple with
significant ethical issues. These include the privacy and security of sensitive medical data,
obtaining informed consent for data usage, and mitigating potential biases in Al diagnosis, which
can arise from non-representative training data.

Despite these challenges, the future of DL in heart disease diagnosis is promising. As
technology advances and with continued interdisciplinary collaboration, we can expect to see DL
models becoming more interpretable, equitable, and secure, and thus, more readily integrated
into clinical practice [9]. The potential to significantly improve diagnostic accuracy and patient care
makes this a compelling area of research.

The ensuing sections of this review paper delve deeper into these topics. We will review
the use of DL models in diagnosing heart diseases, the types of data they analyze, their
performance, and their advantages over traditional methods [10]. We will also examine the
challenges associated with using DL models, including technical, interpretative, and ethical
hurdles. In our discussion, we aim to weave together these threads to present a coherent narrative
of the state of DL in heart disease diagnosis and suggest directions for future research.

The world of artificial intelligence is rapidly evolving, and its potential impact on healthcare
is monumental. This review paper aims to illuminate the application, potential, and challenges of
DL models in heart disease diagnosis, thereby contributing to this exciting discourse and aiding
the advancement of cardiovascular healthcare.

2. Convolutional Neural Networks in Heart Disease Diagnosis

Convolutional Neural Networks (CNNs) represent a form of deep learning that has made
remarkable strides in image analysis, earning a special place in the field of medical imaging. In the
context of heart disease diagnosis, CNNs have shown extraordinary promise in identifying even
subtle anomalies in cardiovascular images, which can indicate the presence of a disease [11]. This
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section of the review paper delves into the utility of CNNs in heart disease diagnosis, exploring
their operation, their applications, and the challenges they face.

CNNs are designed to automatically and adaptively learn spatial hierarchies of features
from large-scale datasets [12]. They are based on the principle of local receptive fields, shared
weights, and spatial or temporal down-sampling. They achieve their robustness and scalability to
high-dimensional data through these principles, which mimic the human visual cortex's operation.
These unique properties make CNNs ideal for tasks involving unstructured datasets like images,
where local features like shapes, edges, or textures can provide meaningful diagnostic
information.

A significant application of CNNs in cardiovascular health is in the analysis of
echocardiograms, which are widely used in the diagnosis of heart diseases [13]. A study by Zhang
et al. utilized a CNN model to detect cardiac chamber segmentation in echocardiograms
automatically. The model achieved a high level of accuracy, demonstrating the potential of CNNs
to reduce the manual effort involved in image analysis, streamline workflows, and enhance
diagnostic precision.

CNNs have also shown promise in the analysis of other cardiovascular imaging modalities
such as Magnetic Resonance Imaging (MRI) and Computed Tomography (CT) scans [13]. A study
by Tan et al. reported the successful application of a CNN to analyze cardiac MRIs and predict the
likelihood of a patient developing heart failure. Another study [14] demonstrated that CNNs could
accurately identify coronary artery disease by analyzing cardiac CT angiograms. These studies
provide further evidence of the versatility and effectiveness of CNNs in diagnosing heart diseases.
Figure 2 demonstrates application of heart disease diagnosis using convolutional neural network
[15].
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Figure 2. Convolutional neural network in heart disease diagnosis [15]

Despite the remarkable potential of CNNs, their application in heart disease diagnosis is
not without challenges. One critical challenge is the scarcity of large, labeled datasets for training
CNN models [16]. Medical imaging data is often sensitive and subject to stringent privacy
regulations, making it difficult to amass large datasets. Additionally, the labeling of medical images
is a time-consuming process requiring expert knowledge, further complicating the data gathering
process.

The 'black box' problem, a well-known issue with deep learning models, is another
substantial challenge. CNNs, while proficient at pattern recognition, often provide little insight into
the decision-making process leading to a particular prediction [17]. This lack of interpretability can
lead to hesitation in adopting these models in clinical settings, where understanding the rationale
behind a diagnosis is critical.

Addressing these challenges necessitates a multi-faceted approach. Strategies for
acquiring larger, labeled datasets could include the development of data sharing agreements
across multiple institutions, under conditions that ensure patient privacy [18]. In addition,
employing techniques like data augmentation can help maximize the utility of existing datasets.
As for the 'black box' problem, research is underway to develop techniques to improve the
interpretability of CNNs. Approaches such as Layer-wise Relevance Propagation (LRP) and saliency
maps have shown promise in making the decision-making process of CNNs more transparent [19].
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In conclusion, while CNNs face certain challenges, their potential to enhance the diagnosis
of heart diseases is significant. As research continues to advance, we can expect further
improvements in the performance, interpretability, and integration of CNNs into clinical practice
[20]. The ability of CNNs to analyze cardiovascular images with high precision, coupled with their
potential to reduce manual effort and streamline workflows, make them a promising tool in the
ongoing fight against heart diseases. The future of CNNs in heart disease diagnosis looks
promising, filled with ongoing developments aimed at improving their performance and making
them a reliable component of cardiovascular healthcare.

3. Deep Belief Network in Heart Disease Diagnhosis

Deep Belief Networks (DBNs) are a generation of artificial neural networks with multiple
layers, with the distinguishing feature of unsupervised learning of multiple levels of representation
[21]. By design, DBNs are adept at recognizing, generating, and extracting patterns, particularly
from non-linear and high-dimensional data. This section explores the utility, potential, and
challenges of DBNs in heart disease diagnosis.

DBNs fundamentally consist of multiple layers of stochastic, unsupervised networks,
usually Restricted Boltzmann Machines (RBMs), stacked onto each other [22]. These networks are
'trained' in an unsupervised manner, meaning they learn to reconstruct their inputs without any
explicit labels. The ability of DBNs to learn and represent complex structures in the data makes
them an excellent tool for tasks requiring high-level feature extraction, like detecting heart
diseases. Figure 3 demonstrates architecture of a deep belief network.

Deep Boltzmann Machine Deep Belief Network

Figure 3. Deep belief network

One critical area where DBNs find use is in the analysis of electrocardiogram (ECG) data
[23]. Traditional ECG analysis relies on manual identification of features, which can be time-
consuming and susceptible to human error. Moreover, certain critical patterns indicative of heart
diseases might be subtle and potentially overlooked. DBNs, with their capability for automatic
feature extraction, can overcome these limitations. For example, a study by Al Rahhal et al. used
DBNs to analyze ECG signals and distinguish between healthy and diseased hearts, achieving high
levels of accuracy.

Furthermore, DBNs are also applied in the analysis of patient health records [24]. These
records contain a wealth of information, often high-dimensional and non-linear, that can aid in
diagnosing heart diseases. A study by [25] demonstrated that a DBN could be used to predict heart
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disease occurrence by analyzing a patient's health records. The model performed well, indicating
that DBNs could provide valuable assistance in clinical decision-making processes.

While the potential of DBNs in heart disease diagnosis is immense, they are not without
challenges. Similar to other deep learning models, DBNs require large volumes of data for training,
which can be a hurdle in the medical field [26]. Additionally, DBNs can be computationally
expensive and time-consuming to train, particularly for large datasets, posing challenges for their
real-time implementation.

The 'black box' problem persists with DBNs as well [27]. They often provide little insight
into their decision-making process, which can lead to trust issues in a clinical setting. Moreover,
overfitting, a common problem in machine learning where a model learns the training data too
well and performs poorly on unseen data, can be an issue with DBNs if not appropriately managed
[28].

Addressing these challenges requires a comprehensive approach. Methods for gathering
larger datasets could include the development of cooperative frameworks for data sharing among
medical institutions, ensuring patient privacy. Techniques like early stopping, dropout, and
regularization can be employed to prevent overfitting [29]. As for the 'black box' problem, research
is ongoing to enhance the interpretability of DBNs, with methods like feature visualization showing
promise.

In conclusion, DBNs provide a powerful tool in the field of heart disease diagnosis. Their
ability to extract complex, high-level features makes them uniquely positioned for tasks involving
non-linear and high-dimensional data, like ECG analysis and patient health records interpretation
[30]. While they face challenges related to data requirements, computational complexity, and
interpretability, ongoing research and development promise solutions to these issues. By
unlocking the full potential of DBNs, we can enhance the accuracy, speed, and efficiency of heart
disease diagnosis, contributing significantly to improving patient outcomes.

4. Recurrent Neural Network in Heart Disease Diagnosis

Recurrent Neural Networks (RNNs), another branch of deep learning models, are
specifically designed to process sequential data, making them a valuable asset in the field of heart
disease diagnosis [31]. In particular, they excel in analyzing physiological time-series data such as
heart rate or EKG signals. This section explores the operation, potential, and challenges of RNNs
in diagnosing heart diseases.

RNNs operate differently from other neural networks due to their ability to remember prior
input information, thanks to their unique feedback connections. This ‘memory’ enables RNNs to
excel in tasks where sequence matters, such as time-series analysis or natural language
processing. In the context of heart disease diagnosis, this capability allows RNNs to detect
temporal patterns in physiological signals, which can be indicative of heart diseases.

RNN [STM GRU

L e T
' L1 J

By
i
", "y
v,

Figure 4. Architecture of recurrent neural networks
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A vital area where RNNs demonstrate significant potential is in the analysis of
electrocardiogram (ECG) data. Traditional methods of ECG analysis rely on manual feature
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extraction, which can be labor-intensive and error-prone. In contrast, RNNs can automatically
analyze ECG signals to detect anomalous patterns. A study [32] used an RNN-based model to
classify multiple types of cardiac arrhythmias from ECG data, achieving performance comparable
to cardiologists.

Additionally, RNNs have proven their worth in predicting heart failure by analyzing
electronic health records (EHRs). EHRs contain a sequence of a patient's medical history, which
can provide crucial insights into their likelihood of developing heart diseases. A study by [33]
demonstrated that RNNs could analyze EHRs and predict the onset of heart failure, outperforming
other traditional models.

Despite their potential, RNNs face several challenges. The most notable is the ‘vanishing
gradients’ problem, which causes difficulties in learning long-term dependencies in the data. This
problem arises during the backpropagation process, leading to either exponentially vanishing or
exploding gradients, both of which can hinder effective learning.

Further, like other deep learning models, RNNs also suffer from the 'black box' problem,
where their decision-making process is often non-transparent. This lack of interpretability can lead
to trust issues, particularly in a medical setting where understanding the rationale behind a
diagnosis is essential.

Addressing these challenges requires sustained effort. Techniques such as Long Short-
Term Memory (LSTM) units and Gated Recurrent Units (GRUs) have been developed to overcome
the vanishing gradients problem [34]. LSTMs and GRUs introduce gates into the RNN architecture,
allowing them to remember or forget information as needed and effectively learning long-term
dependencies.

As for the 'black box' problem, research is ongoing to make RNNs more interpretable. One
promising approach is attention mechanisms, which can provide insights into which parts of the
input sequence the model pays more attention to when making a prediction.

In conclusion, RNNs present an exciting avenue in the field of heart disease diagnosis. Their
ability to process and learn from sequential data, like ECG signals and EHRs, can lead to significant
improvements in diagnostic accuracy and speed. While they face challenges related to learning
long-term dependencies and interpretability, ongoing research promises solutions. By harnessing
the full potential of RNNs, we can pave the way for a new era of precision and efficiency in heart
disease diagnosis, significantly contributing to improving patient care.

4. Discussion

The discussion section of this review paper serves as a comprehensive dialogue about the
deep learning models in heart disease diagnosis covered thus far: Convolutional Neural Networks
(CNNs), Deep Belief Networks (DBNs), and Recurrent Neural Networks (RNNs). The examination
of these models presents an optimistic picture of the future of heart disease detection, despite
some ongoing challenges.

The potential of these deep learning models in the medical field, particularly in diagnosing
heart diseases, is substantial. Their unique ability to learn and extract complex patterns from large
volumes of data makes them instrumental in tasks involving image analysis (CNNs), high-level
feature extraction (DBNs), and time-series analysis (RNNs) [35]. They have demonstrated
remarkable success in analyzing ECG data, cardiovascular imaging data, and patient health
records, often outperforming traditional methods in terms of accuracy and speed.

However, along with the immense potential come challenges. The models require large,
labeled datasets for training, which can be difficult to obtain in the healthcare field due to privacy
regulations and the effort required to manually label medical images [36]. They can also be
computationally expensive to train, particularly for large datasets. Additionally, the 'black box'
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problem persists in these models. Their lack of interpretability can lead to trust issues in clinical
settings where understanding the rationale behind a diagnosis is critical.

Despite these challenges, there are ongoing developments to overcome them [37]. The
data acquisition problem could be addressed through data sharing agreements across multiple
institutions, ensuring patient privacy. Computationally expensive training can be mitigated by
leveraging advances in hardware and distributed computing [38]. The 'black box' problem is also
an active area of research, with methods like feature visualization, Layer-wise Relevance
Propagation (LRP), saliency maps, and attention mechanisms showing promise in making the
decision-making process more transparent.

In conclusion, deep learning models hold significant promise in revolutionizing heart
disease diagnosis. As research and development continue to advance, we can expect further
improvements in the performance, interpretability, and integration of these models into clinical
practice. The ability to analyze cardiovascular data with high precision, coupled with their potential
to reduce manual effort and streamline workflows, makes them a promising tool in the ongoing
fight against heart diseases. These technologies, in tandem with skilled medical professionals, will
drive forward the evolution of precision medicine, enhancing care quality and patient outcomes.
The future of deep learning in heart disease diagnosis is indeed promising, filled with ongoing
developments aimed at improving their performance and making them a reliable component of
cardiovascular healthcare.

Conclusion

In conclusion, this review underscores the transformative potential of deep learning
models in the diagnosis of heart diseases. By leveraging Convolutional Neural Networks (CNNs),
Deep Belief Networks (DBNs), and Recurrent Neural Networks (RNNs), the medical field can
address the increasing need for more precise and efficient heart disease diagnosis. These models
are uniquely positioned to process and interpret complex cardiovascular data, offering robust,
scalable, and often more accurate solutions than traditional methods.

However, the application of deep learning in heart disease diagnosis is not without
challenges. The requirement for large, labeled datasets, the computational demand of training
these models, and the ongoing 'black box' problem highlight the need for further research and
development in this field. Fortunately, ongoing efforts in enhancing data accessibility, improving
computational infrastructure, and making deep learning models more interpretable promise to
address these issues.

The fusion of deep learning and cardiovascular healthcare is a paradigm shift that promises
to revolutionize the diagnosis of heart diseases. As the field continues to evolve, deep learning
models will undoubtedly play a more prominent role, making diagnosis more accurate, rapid, and
efficient. This integration could lead to better patient outcomes, reduced healthcare costs, and an
overall advancement in our battle against heart diseases.

The future of heart disease diagnosis lies at the intersection of medicine and artificial
intelligence. This review is but a glimpse into the profound changes that deep learning models can
bring about in the field. As researchers, clinicians, and data scientists continue to collaborate, they
can drive the evolution of precision medicine, ultimately advancing the global agenda of reducing
the burden of heart diseases.
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Abstract: The rapid advancement of emerging technologies, such as augmented reality
(AR), virtual reality (VR), and voice interfaces, has ushered in new possibilities for software
development. However, integrating these technologies poses unique challenges for user interface
design (Ul) and user experience (UX). As these technologies gain prominence across various
applications, exploring how Ul/UX design should adapt to maximize its potential and enhance user
interactions becomes crucial. Addressing the lack of research in this domain, the paper aims to
foster a deeper understanding of UlI/UX design for emerging technologies, enabling the creation
of user-centric, immersive, and engaging digital experiences. With AR, VR, and voice interfaces
shaping the technological landscape, the insights gained from this research empower designers
and developers to unleash the full potential of these transformative technologies and
revolutionize how users interact with digital content.

1. INTRODUCTION

In today's ever-changing technological landscape, emerging technologies like augmented
reality (AR), virtual reality (VR), and voice interfaces have reshaped the way we interact with digital
content. The integration of these technologies into software applications offers boundless
possibilities, creating new horizons for user interface design (Ul) and user experience (UX). As AR,
VR, and voice interfaces become increasingly prevalent across various domains, it becomes crucial
to adapt Ul/UX design practices to fully leverage their potential and create immersive, user-centric
experiences. By analyzing the limitations of previous studies in the field, this paper aims to provide
valuable insights into how Ul/UX design can be optimized for AR, VR, and voice interfaces. We will
delve into the principles and best practices required to create seamless and engaging user
interactions, ultimately fostering a deeper understanding of UI/UX design in this transformative
domain.

To achieve our research objectives, this paper's literature review will span a wide range of
topics. We will begin by providing an overview of the fundamental Ul/UX design principles and
exploring their relevance and adaptation to emerging technologies. This foundational
understanding will lay the groundwork for comprehending the specific challenges faced by
designers and developers in this evolving landscape. Additionally, we will delve into user
experiences with AR, VR, and voice interfaces, analyzing factors such as user satisfaction, usability,
and emotional responses to identify key elements that contribute to positive interactions. In our
literature review, we will scrutinize case studies of software applications or products that have
successfully adapted UI/UX design to optimize user experiences with emerging technologies.
Furthermore, we will identify the research gaps and limitations present in the existing body of
literature, highlighting areas that warrant further investigation and exploration.
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1. The lack of comprehensive understanding of how to effectively adapt UI/UX design
principles to emerging technologies like augmented reality (AR), virtual reality (VR), and voice
interfaces.

1.1 Challenges in Adapting UI/UX Design Principles

One of the key challenges in adapting UI/UX design principles to emerging technologies is
the lack of established design patterns and guidelines. Unlike traditional interfaces, AR, VR, and
voice interfaces introduce novel interaction paradigms, making it challenging for designers to
determine the most effective ways to design and structure user interactions. For example, in AR
applications, the real-world environment overlays with digital content, creating a need for intuitive
and non-intrusive design elements. Without comprehensive guidelines, designers may struggle to
create cohesive and immersive experiences.

1.2 Scarcity of Case Studies and Best Practices:

The scarcity of comprehensive case studies and best practices further compounds the
research gap. While there are successful applications and products utilizing emerging
technologies, there is a limited number of in-depth case studies analyzing the design decisions and
strategies employed. Access to practical examples and insights into the successes and challenges
faced by designers can significantly benefit the industry. By examining a wider range of case
studies, designers and developers can gain valuable knowledge and apply best practices to their
own projects.

The lack of comprehensive understanding of how to effectively adapt Ul/UX design
principles to emerging technologies like AR, VR, and voice interfaces poses a significant research
gap. Challenges related to the absence of established design patterns, limited knowledge of user
behavior, and the scarcity of case studies highlight the need for further exploration in this domain.
Addressing this research gap will empower Ul/UX designers and developers to create immersive
and user-centric experiences in the ever-expanding world of emerging technologies. By shedding
light on these challenges and providing practical insights, this research paper seeks to contribute
to the advancement of Ul/UX design practices for emerging technologies and inspire future studies
in this rapidly evolving field.

2. Adapting Ul Elements and Interaction Patterns for AR, VR, and Voice Interfaces"
2.1 Designing Ul Elements for Immersive AR, VR, and Voice Interfaces

One of the key considerations is adapting Ul elements to align seamlessly with the real-
world environment in AR applications. Designers need to focus on creating intuitive and non-
intrusive visual cues and navigation elements that overlay digital content onto the user's physical
surroundings. Similarly, in VR environments, Ul elements must be designed to integrate naturally
within the virtual world, taking into account factors like motion sickness, comfort, and the user's
mental state.

In the realm of voice interfaces, designers face the distinctive challenge of creating
interactions devoid of visual elements. Here, understanding user behavior is crucial, as voice
interactions rely heavily on natural language processing and user intent. Designers must develop
context-aware voice commands and responses that cater to users' expectations and minimize
cognitive load. This requires in-depth research into user preferences and expectations when
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interacting with voice-driven systems, which can influence the design of conversational interfaces
and personalized responses.

To ensure engaging and immersive experiences in AR, VR, and voice interfaces, designers
must also consider the emotional and cognitive responses of users during their interactions.
Emotions play a significant role in shaping user perceptions and brand experiences. Designers can
leverage emotional design principles to evoke positive feelings and associations with the
technology, ultimately enhancing user engagement and satisfaction. Understanding the cognitive
load imposed by the complexity of interactions in emerging technologies is equally important. By
designing interfaces that facilitate effortless navigation and minimize cognitive strain, designers
can create experiences that are more enjoyable and user-friendly.

To achieve these goals, interdisciplinary research is required to bridge the gap between
design principles and the unique characteristics of emerging technologies. Studies that explore
the emotional responses of users in AR, VR, and voice interactions can provide valuable insights
into designing emotionally resonant experiences. Additionally, research on cognitive psychology
and human-computer interaction can aid in optimizing Ul/UX elements to minimize cognitive load
and improve user performance. By integrating these findings into the design process, designers
can create more user-centric, engaging, and immersive experiences in the dynamic landscape of
emerging technologies.

2.2 Investigating User Satisfaction, Usability, and Emotional Responses

User satisfaction serves as a crucial metric in evaluating the success of UI/UX design. For
example, a study focusing on AR-based e-commerce applications may find that users are highly
satisfied when they can visualize products in their real environment, leading to increased purchase
intent and positive word-of-mouth referrals. On the other hand, if users express dissatisfaction
with complex navigation or unclear interactions, it highlights areas that need improvement to
enhance user satisfaction.

Usability testing plays a significant role in assessing the efficiency and effectiveness of
UlI/UX design for emerging technologies. For instance, in VR-based training simulations,
researchers can analyze users' task completion times and accuracy to gauge the effectiveness of
the interface in facilitating learning. Usability testing can reveal pain points in interaction patterns,
leading to iterative design improvements. By observing users' behaviors during voice-controlled
interfaces, researchers can identify challenges in understanding voice commands, leading to
adjustments in the system's voice recognition capabilities to enhance usability.

Understanding users' emotional responses is equally vital in creating immersive and
engaging experiences. For example, in an AR educational app, tracking users' emotional responses
while exploring historical landmarks can indicate which elements evoke fascination or emotional
connection, contributing to a more captivating experience. Additionally, in VR gaming applications,
monitoring emotional responses can reveal which scenarios induce fear, excitement, or joy,
guiding developers in crafting emotionally impactful content.

By delving into user satisfaction, usability, and emotional responses, researchers can
uncover valuable insights that shape user-centric UI/UX design practices for emerging
technologies. For instance, an analysis of user feedback on a voice interface for home automation
may reveal users' desires for more natural and conversational interaction, leading to the
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incorporation of natural language processing algorithms to enhance the system's usability and
overall experience. Ultimately, this research approach aims to align UI/UX design with user
expectations, maximize satisfaction, and create innovative and immersive experiences that
resonate with users in the ever-evolving landscape of emerging technologies.

2.3 Insights and Best Practices for AR, VR, and Voice Interfaces

One exemplary case study in AR design involves the development of a navigation app that
overlays real-time directional information onto the user's physical environment. By analyzing the
outcomes of this case study, Ul/UX designers discovered that simplicity and minimalism are critical
for AR interfaces to avoid overwhelming users with excessive visual information. Implementing
user feedback and conducting iterative design improvements led to a more intuitive AR navigation
experience, where users reported increased satisfaction and reduced cognitive load during
interactions.

In the realm of VR interfaces, a case study focused on creating an immersive virtual training
platform for medical professionals yielded valuable insights. The research revealed that spatial
presence and interaction realism were fundamental in promoting engagement and knowledge
retention. However, designers faced the challenge of motion sickness and discomfort among users
during prolonged VR sessions. By addressing this challenge through optimized motion tracking and
providing breaks for users, the VR training platform achieved higher usability and overall
emotional satisfaction.

For voice interface design, a case study involving the development of a smart home
assistant explored the dynamics of natural language processing and user engagement. The study
demonstrated that the incorporation of machine learning algorithms significantly improved voice
recognition accuracy and user satisfaction. However, designers encountered challenges related to
the misinterpretation of voice commands, especially in noisy environments. By fine-tuning the
voice recognition system and incorporating contextual cues, the smart home assistant achieved
enhanced usability and user delight.

Analyzing these case studies provides valuable insights into the successes and challenges
faced by UI/UX designers and developers working with AR, VR, and voice interfaces. The findings
emphasize the importance of user-centric design, iterative improvements, and understanding the
unique characteristics of each emerging technology. Ultimately, this knowledge empowers
designers to create innovative and immersive experiences that resonate with users and elevate
the potential of emerging technologies in various applications.

3 Practical Recommendations for AR, VR, and Voice Interfaces

Based on the insights gained from the case studies in UlI/UX design for emerging
technologies, the following practical recommendations are suggested for designers and
developers working with AR, VR, and voice interfaces:

Prioritize Simplicity and Minimalism in AR Design: AR interfaces should be designed with
simplicity and minimalism in mind to avoid overwhelming users with excessive visual information.
By focusing on delivering essential and relevant information, designers can create intuitive and
user-friendly AR experiences. Implement user feedback and conduct iterative design
improvements to refine the interface and ensure a seamless navigation experience.
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Enhance Spatial Presence and Interaction Realism in VR: For VR interfaces, prioritize spatial
presence and interaction realism to promote engagement and knowledge retention. Aim to create
immersive environments that make users feel present and involved in the virtual world. However,
be mindful of motion sickness and discomfort during extended use. Optimize motion tracking and
provide breaks to minimize adverse effects on users' experience.

Improve Voice Recognition and Contextual Understanding: In voice interface design, invest
in machine learning algorithms to enhance voice recognition accuracy and user satisfaction. Fine-
tune the voice recognition system to minimize misinterpretation of voice commands, especially in
noisy environments. Incorporate contextual cues to improve the system's understanding of user
intent and provide more relevant responses.

Conduct Comprehensive User Testing: Regularly conduct user testing and gather feedback
from target users throughout the development process. User-centric design relies on
understanding user needs and expectations, which can only be achieved through continuous
testing and feedback. Iterate on design elements based on user insights to create interfaces that
align with user preferences and foster positive experiences.

Emphasize Accessibility and Inclusivity: Consider the diverse needs of users, including
those with disabilities, when designing UI/UX for emerging technologies. Ensure that the
interfaces are accessible and inclusive to a wide range of users. Incorporate features such as voice
commands, gestures, and alternative navigation options to accommodate different user
preferences and capabilities.

Collaborate Across Disciplines: Emerging technologies often require collaboration between
Ul/UX designers, developers, and subject matter experts. Foster interdisciplinary collaboration to
ensure that design decisions align with the unique characteristics and goals of the technology and
its intended application.

By implementing these practical recommendations, designers and developers can create
more engaging and immersive experiences for users with emerging technologies, maximizing the
potential of AR, VR, and voice interfaces in various domains.

Conclusion:

Through an extensive literature review, the research paper identifies several challenges in
adapting UI/UX design for emerging technologies. These challenges include the absence of
established design patterns and guidelines, a limited understanding of user behavior and
expectations, and a scarcity of case studies and best practices. Addressing these challenges is
crucial in unlocking the full potential of AR, VR, and voice interfaces and creating seamless and
meaningful interactions.

Insights from successful case studies provide valuable guidance for designers and
developers. The study highlights the importance of prioritizing simplicity and minimalism in AR
design, enhancing spatial presence and interaction realism in VR interfaces, and improving voice
recognition and contextual understanding in voice interfaces. Additionally, conducting
comprehensive user testing and emphasizing accessibility and inclusivity is essential for creating
user-centric experiences that cater to diverse user needs and preferences. The paper underscores
the significance of interdisciplinary collaboration, as emerging technologies often require insights
from multiple disciplines. By fostering collaboration between UI/UX designers, developers, and
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subject matter experts, designers can align design decisions with the unique characteristics and
goals of the technology.

In conclusion, "Adapting Ul/UX Design for Emerging Technologies: Bridging the Research
Gap" sheds light on the critical importance of understanding and addressing the challenges in
Ul/UX design for emerging technologies. By providing practical recommendations and insights
from case studies, the paper empowers designers and developers to create innovative and
immersive experiences that resonate with users and revolutionize the way we interact with digital
content. Bridging the research gap in this rapidly evolving field is instrumental in unlocking the full
potential of emerging technologies and creating user-centric and engaging digital experiences for
the future.
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Abstract: The rapid progress of technology has thrust Machine Learning (ML) and Artificial
Intelligence (Al) into the forefront of diverse industries. Amid this shift, Python has become pivotal,
shaping ML and Al development. Acknowledging ML and Al's significance, this study introduces
Python as a foundational language, known for its readability and vast libraries. The paper explores
how Python drives innovation in ML and Al, especially via TensorFlow and PyTorch. Analyzing
TensorFlow and PyTorch, renowned for complex model building, reveals their tools for simplifying
development, enhancing creativity, and minimizing technical challenges. Through case studies,
businesses and researchers leverage Python, TensorFlow, and PyTorch to achieve breakthroughs
in areas like image recognition and natural language processing.

INTRODUCTION

The rapid advancement of technology has propelled Machine Learning (ML) and Artificial
Intelligence (Al) to the forefront of various industries, igniting transformative changes. With
businesses and societies embracing these cutting-edge technologies, the landscape of ML and Al
development has undergone an irreversible shift. At the heart of this transformation stands
Python, a programming language that has emerged as a cornerstone, playing a pivotal role in
shaping the trajectory of ML and Al applications. Central to this research is the inquiry into how
Python collaborates with influential libraries such as TensorFlow and PyTorch to propel innovation
within the realm of ML and Al. TensorFlow and PyTorch, esteemed for their role in simplifying
complex model building and optimization, are under scrutiny. Through rigorous analysis, this study
delves into how these libraries provide a repertoire of tools, algorithms, and frameworks that
streamline the development process and create an environment conducive to creativity and
effective problem-solving. The illumination of TensorFlow and PyTorch's integration with Python
comes through a series of comprehensive case studies. These instances highlight how Python,
bolstered by these libraries, has acted as a catalyst for transformative breakthroughs across
diverse sectors. The exceptional achievements in image recognition, natural language processing,
recommendation systems, and more underscore Python's efficacy in pushing the boundaries of
ML and Al. As Python's influence continues to ascend within the ML and Al ecosystem, it is poised
to exert an enduring impact as a crucible of innovation. The final segment of this introduction
envisions the ongoing proliferation of Python's role, envisioning a future where Python solidifies
its position as a bedrock of technological ingenuity in ML and Al. Through this research, a
comprehensive understanding of Python's central role and the transformative potential of
TensorFlow and PyTorch emerges, contributing significantly to the comprehension of the ongoing
evolution of ML and Al technologies.
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1. Revealing the Capacity of Artificial Intelligence

Artificial Intelligence (Al) has emerged from the realm of science fiction as a tangible force
shaping our modern world. At its essence, Al represents the quest to bestow machines with
human-like cognitive abilities, enabling them to comprehend, learn, reason, and even make
decisions. This transformative technology seeks to mimic human intelligence, adapting and
improving its performance based on past experiences and interactions. Al endeavors to instill
machines with the ability to solve problems that were formerly exclusive to the realm of human
cognition.

The foundation of Al lies in the development of algorithms that allow computers to process
and understand vast amounts of data. This data-driven approach enables machines to identify
patterns, extract insights, and predict outcomes with astonishing accuracy. Machine learning, a
subset of Al, plays a pivotal role by empowering systems to learn from data without explicit
programming. As these systems encounter more data, their performance improves, making them
invaluable tools for tasks ranging from image recognition to language translation.

Al encompasses various subfields, including natural language processing, computer vision,
robotics, and neural networks. Natural language processing enables computers to understand,
interpret, and generate human language, forming the basis of chatbots and language translation
tools. Computer vision enables machines to interpret and make sense of visual information, vital
for applications like facial recognition and autonomous vehicles. Neural networks, inspired by the
human brain's structure, allow Al systems to simulate decision-making processes and complex
patterns.

1.1 Python's Dominance in Al

Python's meteoric rise as the preferred programming language for Artificial Intelligence
(Al) can be attributed to its unique combination of characteristics that make it exceptionally well-
suited for this transformative field. As Al continues to reshape industries and our daily lives, the
guestion arises: why is Python the optimal choice for Al development, trumping other
programming languages?

First and foremost, Python's hallmark trait is its readability and simplicity. Al projects often
involve complex algorithms and intricate code. Python's clean and concise syntax allows
developers to express complex ideas more straightforwardly and understandably. This readability
not only accelerates development but also promotes collaboration among programmers, enabling
them to seamlessly work together on intricate Al projects.

Python's extensive collection of libraries, frameworks, and tools further solidifies its
position in Al. Libraries like TensorFlow, Keras, and PyTorch provide robust foundations for
building and training intricate Al models. These libraries abstract away much of the technical
complexity, enabling developers to focus on the core Al concepts rather than getting bogged down
in intricate implementation details. This combination of accessibility and versatility empowers
both newcomers and seasoned Al practitioners to bring their ideas to life efficiently.

The language's versatility is another key factor in its Al dominance. Python is not solely
confined to Al; it spans web development, data analysis, and more. This versatility contributes to
its vibrant and expansive community, which in turn facilitates rapid knowledge exchange, constant
innovation, and the emergence of state-of-the-art Al solutions.




Proceedings of the 3rd International Scientific Conference

Perhaps the most defining aspect is Python's adaptability to different phases of Al
development. From data preprocessing and analysis to model building, training, and deployment,
Python offers tools and libraries that cater to every stage. Its compatibility with both structured
and unstructured data, coupled with its seamless integration with other languages like C++ and
Java, makes it an all-encompassing language for Al.

2. The Future of Python in Al: A Glimpse into Tomorrow's Intelligent Landscape

Python's influence in the field of Artificial Intelligence (Al) has been profound, and its
trajectory suggests an even more exciting future. As Al continues to evolve and expand its
horizons, Python's adaptability, extensive libraries, and community support position it as a
frontrunner in shaping the future of Al

2.1 Growing Integration with Advanced Al Frameworks:

Python's future in Al is intricately tied to its seamless integration with advanced
frameworks. For instance, TensorFlow and PyTorch, two leading deep learning libraries, are
intricately woven into Python's ecosystem. The advent of TensorFlow 2.0 showcases Python's
capacity to accommodate the evolving needs of Al developers. This integration empowers
developers to harness the capabilities of these frameworks effortlessly, fostering innovation in
areas like computer vision, natural language processing, and reinforcement learning.

Al democratization through Accessibility:

Python's accessibility remains a driving force in its Al future. Its simple syntax and clear
readability make it an ideal language for both novice and experienced programmers entering the
Al landscape. This accessibility extends to Al enthusiasts, students, researchers, and startups,
fostering a diverse community of contributors. The Jupyter Notebook ecosystem, enabling
interactive and visual coding, has played a pivotal role in making Al concepts comprehensible and
interactive.

Al-Driven Automation and Decision-Making:

Python's future in Al is intertwined with its role in Al-driven automation. As Al is
increasingly used for predictive analysis and decision-making, Python's robust libraries for data
manipulation and analysis (like Pandas and NumPy) will continue to shine. Industries such as
finance, healthcare, and logistics are integrating Python-powered Al systems to optimize supply
chains, predict trends, and make data-driven decisions.

The emergence of Ethical Al:

As Al's impact on society deepens, ethical considerations are gaining prominence. Python's
future in Al includes facilitating the development of ethical Al models. Libraries like Fairlearn are
dedicated to reducing bias in Al systems. The seamless integration of such tools into Python
showcases the language's commitment to responsible Al development and its role in shaping the
ethical foundations of Al applications.
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3. Navigating the Realm of Al with Essential Python Skills

Working with Python in the field of Artificial Intelligence (Al) demands a distinctive skill set
that blends programming prowess with a deep understanding of Al concepts. The convergence of
these skills empowers professionals to harness Python's capabilities for Al-driven innovations
effectively.

3.1 Programming Proficiency in Al:

Programming proficiency serves as the cornerstone of success in the realm of Artificial
Intelligence (Al), and Python stands as the language of choice for this dynamic field. A robust grasp
of Python's intricacies goes beyond mere familiarity with syntax; it entails an in-depth
understanding of its key features and principles that empower professionals to excel in Al
development.

Mastering Syntax and Beyond:

Professionals working with Python in Al must possess a comprehensive command over the
language's syntax. This involves not only knowing how to write code but also understanding the
nuances of indentation, variable naming conventions, and function usage. Consistent adherence
to best practices ensures code clarity and maintainability, which are critical as Al projects grow in
complexity.

Data Structures and Algorithms:

In the Al landscape, data manipulation is paramount. Proficiency in Python's data
structures, such as lists, dictionaries, sets, and arrays, is essential for efficiently handling and
processing data. Moreover, a strong grasp of algorithms is crucial for implementing Al tasks,
ranging from sorting and searching to more advanced machine learning techniques. This expertise
accelerates the development of efficient and optimized Al solutions.

Object-Oriented Programming (OOP):

Python's support for object-oriented programming is a powerful asset in Al development.
Professionals should be well-versed in OOP concepts such as classes, objects, inheritance, and
encapsulation. This proficiency enables the creation of modular and reusable code components,
promoting code organization and facilitating collaborative development efforts.

Code Modularity and Maintainability:

As Al projects evolve, maintaining and extending the codebase becomes vital. Proficient
Python developers structure their code in a modular manner, breaking down functionality into
smaller, coherent units. This approach enhances code readability, reusability, and maintainability,
reducing the likelihood of bugs and facilitating collaborative coding.

In a rapidly evolving Al landscape, programming proficiency with Python is the linchpin for

unlocking the language's full potential. Beyond syntax, it encompasses a deep understanding of
data structures, algorithms, and object-oriented programming. By honing these skills,
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professionals are equipped to tackle the challenges posed by intricate Al projects and contribute
to groundbreaking advancements in the field.

Analyzing these case studies provides valuable insights into the successes and challenges
faced by UI/UX designers and developers working with AR, VR, and voice interfaces. The findings
emphasize the importance of user-centric design, iterative improvements, and understanding the
unique characteristics of each emerging technology. Ultimately, this knowledge empowers
designers to create innovative and immersive experiences that resonate with users and elevate
the potential of emerging technologies in various applications.

4. Al Libraries and Frameworks:

The landscape of Artificial Intelligence (Al) is enriched by a plethora of specialized libraries
and frameworks that augment the capabilities of Python developers. Proficiency in these tools is
paramount for professionals aiming to harness the full potential of Al and create innovative
solutions that transcend boundaries.

4.1 Mastery of Key Libraries:

A pivotal skill for working with Python in Al is adeptness with Al-specific libraries like
TensorFlow, PyTorch, sci-kit-learn, and Keras. These libraries provide a treasure trove of pre-built
functions, classes, and algorithms that expedite Al development. A deep understanding of their
functionalities is essential for building, training, and fine-tuning complex Al models.

4.2 Harnessing TensorFlow and PyTorch:

TensorFlow and PyTorch are at the forefront of Al innovation. Professionals who are well-
versed in TensorFlow can seamlessly create neural networks, optimize models, and even deploy
them to production. Similarly, mastery of PyTorch empowers developers to leverage dynamic
computation graphs and build sophisticated models, particularly suited for research-oriented
endeavors.

scikit-learn for Machine Learning:

A solid grasp of the sci-kit-learn library is pivotal for those diving into machine-learning
projects. This library provides a comprehensive suite of tools for tasks like data preprocessing,
feature selection, and model evaluation. Proficiency in sci-kit-learn enables professionals to create
machine learning pipelines that handle data from input to prediction.

Keras for Deep Learning:

Keras, with its user-friendly interface and intuitive design, is a go-to framework for deep
learning projects. Proficiency in Keras allows developers to effortlessly design, train, and evaluate
deep neural networks for various Al applications.

Integration and End-to-End Pipelines:

One of the most coveted skills is the ability to orchestrate the integration of multiple

libraries to create end-to-end Al pipelines. This involves seamlessly transitioning data between
preprocessing, model training, and deployment stages. Professionals who excel in this area can
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create comprehensive solutions that encompass the entire Al development lifecycle. Mastery of
Al libraries and frameworks extends beyond familiarity; it entails a deep understanding of their
inner workings and the ability to orchestrate their integration. By wielding the power of these
tools, Python developers can engineer transformative Al solutions that redefine industries and
propel technology into the future.

5. Critical Thinking in Al Development

In the realm of Artificial Intelligence (Al), where the landscape is dynamic and challenges
are intricate, possessing robust problem-solving and critical thinking skills is kin to holding the
master key to innovation. Professionals who work with Python in Al need more than just
programming expertise; they need the ability to dissect complex problems, devise ingenious
strategies, and continuously refine their approaches.

5.1 Navigating Complex Challenges:

Al projects often involve navigating a maze of complex challenges. From handling large and
messy datasets to selecting the optimal machine learning algorithm, professionals must excel in
identifying the core issues and crafting effective solutions. These tasks necessitate the capability
to break down intricate problems into smaller, more manageable components, allowing for
methodical and targeted problem-solving.

Data Preprocessing and Feature Engineering:

Data preprocessing and feature engineering are crucial steps in Al development.
Professionals must grapple with tasks such as data cleaning, normalization, and feature extraction.
These activities require an analytical mindset to recognize patterns, anomalies, and insights
hidden within the data, paving the way for improved model performance.

Model Selection and Hyperparameter Tuning:

Selecting the appropriate machine learning or deep learning model is a nuanced art that
demands both technical expertise and a discerning eye. Critical thinking comes into play when
professionals evaluate various models based on their suitability for the problem at hand.
Furthermore, hyperparameter tuning, the process of optimizing model parameters, calls for a
deep understanding of the model's behavior and a strategic approach to enhancing its efficacy.

Diagnostic and Iterative Improvement:

In the Al realm, model performance is rarely flawless from the outset. Professionals need
to apply critical thinking to diagnose the root causes of performance issues. This involves
scrutinizing metrics, studying model predictions, and identifying areas for enhancement. Critical
thinking skills enable developers to iteratively refine models, applying insights gained from
previous iterations to drive continuous improvement.

In essence, the marriage of problem-solving and critical thinking with Python programming
in Al transcends mere technical execution. It embodies the art of understanding the intricacies of
the challenge, navigating uncertainty, and designing innovative solutions that push the boundaries
of what Al can achieve. Professionals who master these skills not only excel in crafting Al
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applications but also contribute to the evolution of Al as a transformative force in technology and
society.

Conclusion:

The research paper highlights Python's significant role in shaping Machine Learning (ML)
and Artificial Intelligence (Al). The paper emphasizes how libraries like TensorFlow and PyTorch
simplify model building and foster creativity. lllustrative case studies demonstrate Python's
empowerment in critical areas like image recognition and language processing. The integration of
Python with influential libraries propels the field forward, foreseeing continued collaboration with
cutting-edge frameworks. The study underscores Python's essential role in Al development,
encompassing skills from programming to critical thinking. Ultimately, Python's capacity to fuel
innovation and reshape industries is evident, securing its position as a catalyst for technological
advancement in the evolving ML and Al landscape.
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ABSTRACT

In order to ensure the energy security of the Republic of Kazakhstan, reliable gas supply to
consumers in the southern regions of Kazakhstan and diversify the export of Kazakh gas on the
basis of the Agreement on cooperation in the construction and operation of the gas pipeline
Kazakhstan - China between the Governments of the Republic of Kazakhstan and the People's
Republic of China dated August 18, 2007, in 2011, the implementation of project "Construction of
the gas pipeline Beineu - Bozoi - Shymkent". This study examines the feasibility and necessity of
commissioning the Beineu-Shymkent gas pipeline (1).

The Beineu-Bozoi-Shymkent gas pipeline, the largest pipeline project in the history of
independent Kazakhstan, is designed to play an important role in improving the energy security of
the state. The design and construction of the Beineu-Shymkent gas pipeline is due to a number of
reasons, the most important of which are:

- transportation of natural gas from the western regions of Kazakhstan to the southern
regions of the Republic - Kyzylorda, South Kazakhstan, Zhambyl, Almaty regions and Almaty city in
order to meet their needs for natural gas through the use of a substitution scheme for transit gas
transported through the CAC gas pipeline system and its supply to the projected gas pipeline
"Beineu-Shymkent";

- ensuring the possibility (if necessary) of supplying part of the gas volumes from the
resources of the Republic of Kazakhstan for export to the People's Republic of China by connecting
the Beineu-Shymkent gas pipeline to the projected Kazakhstan-China gas pipeline in the area of
the projected Kereit compressor station;

- improving the reliability of gas supply to the southern regions of Kazakhstan;

- strengthening the economic security of the Republic of Kazakhstan.

The route of the projected gas pipeline "Beyneu - Shymkent" will pass through the
territory of four regions of the Republic of Kazakhstan: Mangistau, Aktobe, Kyzylorda and South
Kazakhstan. The starting point of the projected gas pipeline is the place of its proposed tie-in into
the existing system of main gas pipelines "Central Asia Center" - 4 and the SAC-4 looping.

The length of the projected gas pipeline "Beyneu - Shymkent" will be -1487 km, at the same
time along the route of the gas pipeline it is planned to install compressor stations in the amount
of 5 units. This study provides valuable information about the construction of the largest pipeline
project in the history of independent Kazakhstan, which is designed to play an important role in
improving the energy security of the state. The construction of the Beineu-Shymkent gas pipeline
is a strategically important facility (2).
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INTRODUCTION

The project "Construction of the Beineu-Shymkent gas pipeline" was developed on the
basis of:

1. Agreement No. 698-5 dated October 16, 2008 Between the MEIMR of the RK and the
Consortium of design companies as part of the Kazakh Institute of Qil and Gas JSC and KATEK
LLP.

2. Terms of reference for the design, issued by the MEMR of the RK.

3. Feasibility study for the construction of the gas pipeline

"Beineu-Bozoi-Samsonovka" ("Beineu-Shymkent").

4. "Analysis and assessment of the current state and forecast of prospective volumes of
natural gas consumption in Kazakhstan", (RSE

"Institute for Economic Research" of the Ministry of Economy and Budget Planning of the
Republic of Kazakhstan, 2007)

5. Specifications for the connection of the planned Beineu-Shymkent gas pipeline to the
existing gas pipelines "Central Asia-Center", "Bukhara-Ural",

"Bukhara gas-bearing region-Tashkent-Bishkek-Almaty" (out. No. 2-80-4084 dated
12/11/2008), issued by Intergas Central Asia JSC.

6. Minutes of the meeting on the coordination of design solutions within the framework
of the terms of reference for the development of design and estimate documentation for the
Beineu-Shymkent MG dated 11.12.2008 (MEIMR RK, Astana).

7. Letters from the Minister of Energy and Mineral Resources of the Republic of
Kazakhstan to the Prime Minister of the Republic of Kazakhstan, ref. No. 08-01-7222 dated
28.08.2008.

8. Basic technical and technological data on the existing BGR-TBA MG system, presented
by Intergas Central Asia JSC, ref. No. 2-61-4056 dated December 9, 2008, ref. No. 2-80-4046
dated 12/06/2008.

9. Conclusions of the State Non-departmental Expertise of the Projects of the
KAZSTROYCOMMITTEE of the Republic of Kazakhstan on the Feasibility Study for the
Construction of the Beineu-Bozoi-Samsonovka Gas Pipeline (Beineu-Shymkent) No. 2-172/08
dated May 23, 2008 (3).

1. lustification of the feasibility and necessity of commissioning the main gas pipeline
"Beineu-Shymkent".

The designed route of the Beineu-Shymkent gas pipeline is designed to improve the
reliability of gas supply to consumers in South Kazakhstan (4):

- transportation of natural gas from the western regions of Kazakhstan to the southern
regions of the Republic - Kyzylorda, South Kazakhstan, Zhambyl, Almaty regions and Almaty city
in order to meet their needs for natural gas through the use of a substitution scheme for transit
gas transported through the CAC gas pipeline system and its supply to the projected gas pipeline
"Beineu-Shymkent";

- ensuring the possibility (if necessary) of supplying part of the gas volumes from the
resources of the Republic of Kazakhstan for export to the People's Republic of China by
connecting the Beineu-Shymkent gas pipeline to the projected Kazakhstan-China gas pipeline in
the area of the projected Kereit compressor station.

The need to build the Beineu-Shymkent gas pipeline is due to:

- the need to ensure the independence of consumers in the southern regions of Kazakhstan from
gas suppliers from neighboring countries;
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- construction and expansion of industrial facilities in order to strengthen the economy of the
republic;

- the need to provide gas to consumers in Kyzylorda, South Kazakhstan, Zhambyl, Almaty regions
and further to the city of Almaty.

Since there are no other gas suppliers in this region, it is not possible to solve the problem of gas
supply without the construction of the Beineu-Shymkent highway.

The main problem of providing gas to the southern regions of the Republic of Kazakhstan
was that 90% of the gas supplies are carried out from the Republic of Uzbekistan due to the
historically established infrastructure. However, in winter, with a sharp increase in gas
consumption in the republic itself, even without taking into account the commercial problems
arising from the constant increase in gas prices, gas supplies to the southern region are annually
limited in the autumn-winter periods.

The most vulnerable is the Almaty region, where traditionally the highest gas
consumption has developed, but due to the greatest remoteness along the route, taking into
account the fact that in winter, intensive gas withdrawal is carried out in the transit country of
Kyrgyzstan, in the region gas supply and pressure in the coldest periods are reduced to levels
leading to emergencies.

At the same time, the reduction in the supply of natural gas in the coldest periods of the
year is forced to transfer, especially thermal power facilities, to more expensive types of energy
carriers, which in turn leads to an increase in the cost of heat and electricity, and hence to an
increase in social tension. For example, the cost of electricity generated at the Zhambyl GRES
using heating oil instead of natural gas increases by more than 2.0 times. Moreover, the trend of
growth in electricity consumption in the southern region suggests that in the coming years,
taking into account the commissioning of high-voltage transmission lines from the Ekibastuz
GRES, it becomes necessary to supply gas to the Zhambyl GRES on an ongoing basis.

1.1 Justification of the place and time of the implementation of activities

When choosing the location of the gas pipeline route, the rational use of land,
compliance with gas transportation technology, engineering support, ensuring the safety of
settlements, industrial, agricultural enterprises, the environment, as well as the preservation of
historical, cultural, and natural monuments were taken into account.

Therefore, the planned route of the gas pipeline and its linear structures will be located
in four regions of the Republic of Kazakhstan: Mangistau, Aktobe, Kyzylorda and South
Kazakhstan.

Administratively, the route of the projected gas pipeline runs along:

- Mangystau region - Beineu district;

- Aktobe region - Baiganinsky, Shalkarsky districts;

- Kyzylorda region - Aral, Kazalinsky, Karmakchinsky, Zhalagashsky, Syrdarinsky, Shyilinsky,
Zhanakorgansky districts, the territory subordinate to the akimat of Kyzylorda;

- South Kazakhstan region - the territory subordinate to the akimat of Turkestan,
Ordabasyn, Baidibek, Tyulkubas, Sairam districts.

The approximate length of the lands of the regions is as follows:

- Mangistau region - 122 km;

- Aktobe region - 244 km;

- Kyzylorda region - 846 km;

- South - Kazakhstan region - 272.5 km.

The area under the gas pipeline route with a total length of 1487 km, including the length
of the pipeline branch from 1431 km to Kereit - 22.5 km.
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The gas pipeline route starts from the Beyneu CS, located within the southeastern part of
the Caspian lowland, then, moving eastward, passes along the northern periphery of the Ustyurt
plateau, the route passes along the southeastern edge of the Bolshie Barsuki and Bakandykum
sands.

After rounding the north-eastern edge of the Aral Sea coast, the route turns to the south-
south-east and after the Aral city crosses the Aral Karakum sand massif. Following in this
direction, the gas pipeline follows the Turan lowland. Then it passes to the right side of the
Syrdarya valley and, continuing to move in a southeast direction, passes along the Daryalyktakyr
plain. After passing the Daryalyktakyr valley, the gas pipeline route goes along the foothill valley
adjacent to the spurs of the Karatau ridge. This section of the gas pipeline route, i.e. Shiile-Kereit
is quite complex in physical and geographical terms, because when moving to the south, the
route crosses a great many irrigation canals, channels of temporary and permanent
watercourses, such as Besaryk, Koksaray, lkansu, Arys-Turkestan and Ary channels, the rivers
Baraldai and Arys, Aksu.

The gas pipeline route ends in the area of the Akbulak CS, the branch of the gas pipeline
route reaches the Kereit CS.

From Beineu to Bozoi settlement the route passes through a semi-desert area. From the
village of Bozoi to the city of Kazaly there are sandy massifs, sometimes with rare steppe
vegetation. From the city of Kazaly to the village of Shyili, the route goes through the steppe
terrain, crossed by sandy ridges. From the village of Shiili to the village of Kereit - mostly arable
land.

The gas supply source at the initial connection point is the Bukhara-Ural double-line gas
pipeline and the Central Asia-Center gas pipeline with a diameter of 1420 mm (SAC-4 and SAC-4
looping).

Pipelines parameters:

- Bukhara-Ural gas pipeline - diameter 1020 mm, design pressure 5.4 MPa, pressure at
the tie-in section 3.5 MPa, gas temperature (winter/summer) 13/250C.

- SATs-4 - diameter 1420 mm, design pressure 7.4 MPa, minimum pressure at the tie-in
section 4.9 MPa, gas temperature (winter/summer) 22/370C.

- SAC-4 looping - diameter 1420 mm, design pressure 7.4 MPa, minimum pressure at the
tie-in section 4.9 MPa, gas temperature (winter/summer) 22/370C.

The Beineu-Shymkent gas pipeline is designed to provide gas to the Kyzylorda, South
Kazakhstan, Zhambyl and Almaty regions of the Republic of Kazakhstan.

Gas supply to the Kyzylorda region will be carried out by discharging gas volumes to
branches to promising gas distribution stations along the entire route of the gas pipeline.

The provision of gas to the Almaty and Zhamby!l regions of the Republic of Kazakhstan is
planned to be carried out by discharging gas into the projected gas pipeline "Kazakhstan-China"
(into the projected BCS-5 "Kereit").

To supply gas from the Kazakhstan-China gas pipeline to the BGR-TBA MG system, a
branch is provided in the Uzunagash region to supply the Almaty region, in the Akyrtobe region a
branch is provided to supply the Zhambyl region and for the needs of the Republic of
Kazakhstan.

1.2 Technological solutions for the linear part of the pipeline

General information about the gas pipeline. The main gas pipeline "Beineu-Shymkent" is
intended for:

- transportation of natural gas from the western regions of Kazakhstan to the southern
regions of the Republic - Kyzylorda, South Kazakhstan, Zhambyl, Almaty regions and Almaty city
in order to meet their needs for natural gas through the use of a substitution scheme for transit
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gas transported through the CAC gas pipeline system and its supply to the projected gas pipeline
"Beineu-Shymkent" (5);

- ensuring the possibility (if necessary) of supplying part of the gas volumes from the
resources of the Republic of Kazakhstan for export to the People's Republic of China by
connecting the Beineu-Shymkent gas pipeline to the projected Kazakhstan-China gas pipeline in
the area of the projected Kereit compressor station.

The main gas pipeline consists of a single-line linear part and compressor stations.

The main parameters of the designed gas pipeline:

- Design pressure - 7.4 MPa

- The total length of the Beineu-Shymkent gas pipeline is 1487 km

- The length of the pipeline Beineu-Akbulak Dn1016mm - 1464.5 km

- The length of the pipeline branch from 1431 km to Kereit Dn=1016mm - 22.5 km

The operation mode of the main pipeline is continuous, round-the-clock, 365 days a year.
Taking into account the throughput capacity utilization factor of the main gas pipeline - 0.85, the
estimated operating time of the pipeline is assumed to be 310 days a year.

The service life of the MG is at least 30 years.

1.3 Laying the pipeline

The laying of a gas pipeline when choosing a route is provided underground with a laying
depth to the top of the pipe of at least 1 meter with the implementation of technical land
reclamation.

As measures to restore the upper layer, harrowing was adopted with the expectation of
subsequent self-seeding of the construction strip.

With an increase in the soil layer of more than 0.1m, a technical stage of reclamation is
provided, as well as, if necessary, biological reclamation.

For moving through the existing gas pipelines of heavy equipment during construction
and further during operation, temporary and permanent crossings are provided. Crossings are
provided, approximately every 10 km, taking into account existing crossings (except for the
sections of the gas pipeline laying on agricultural land). Determining the number and locations of
crossings will be specified during the development of working drawings.

Before the start of construction, geodetic work is carried out to fix the route of the gas
pipeline under construction on the ground.

Depending on the characteristics of soils, hydrogeological and other conditions, the
width of the trench along the bottom is taken to be at least 1.5D, the width of the trench along
the bottom in curved sections is taken to be equal to two times the width in relation to the
straight sections.

Before the start of excavation work along the entire length of the pipeline at a width of at
least 3 m, a preliminary strip planning should be carried out.

Welding of the pipeline is carried out on the edge of the trench. The axis of the pipeline
to be welded must be no further than 2 m from the edge of the trench.

Laying work should be carried out mainly by continuous flow methods. In sections of the
route where a large number of short technological breaks and angles of rotation are provided,
installation should be carried out by the method of successive extension from single pipes,
directly at the bottom of the trench, in accordance with design solutions.

In areas where water is present, backfill material is placed after the trench has
completely drained. Drainage is carried out in the amount and for the time necessary to prepare
the backfill and lay the pipeline in the trench.

In order to reduce the longitudinal movements of the pipeline, it is necessary to take a
number of measures:
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- along the entire route of the pipeline, the angles of rotation in the vertical and
horizontal planes compensate for movements;

- after laying the pipeline in the trench, the backfill soil must be tightly compacted.

Based on survey materials, the gas pipeline route runs in a seismic zone of 6, 7, 8 points
on the MSK-64 scale.

The main design solutions for the pipeline were taken taking into account seismic
impacts up to 8 points. The category of the pipeline when passing through the seismic zone is
not regulated.

In this project, there are no 9 point zones, therefore, additional measures for the gas
pipeline during underground laying are not provided.

The gas pipeline crosses active tectonic faults. Underground laying. The trench width is
1.5 times the accepted nominal trench width in normal areas. L-shaped compensators are
provided at the fault boundaries. To move the pipeline during the movement of the earth's
crust, the trench is completely covered with coarse sand. In order to prevent precipitation from
falling into the backfill soil, which leads to its freezing under the influence of negative
temperatures and severe pinching, 0.4 m is covered in a trench above the upper generatrix of
the pipeline with a polyethylene film.

CONCLUSION

The main result of the construction of the Beineu-Shymkent gas pipeline was the full
satisfaction of the needs of the population of the southern regions, the social sphere and
enterprises of other sectors of the country at the expense of their own natural gas resources (6).

To date, the Beineu-Shymkent gas pipeline, the largest pipeline project in the history of
independent Kazakhstan, plays an important role in improving the energy security of the state.
The design of the gas pipeline has become a strategically important task, in which highly
qualified personnel took part.

The constructed gas pipeline is a strategic project aimed at providing the South of
Kazakhstan with domestic natural gas. In order to successfully implement it, it intends to fully
use the potential of Kazakhstani suppliers and manufacturers. Priority will be given to them.

During the construction and operation, thousands of new jobs are created, and the
development of various sectors of the country's economy is also promoted.

The construction and operation of the gas pipeline had a macroeconomic and social
effect for a number of regions of Kazakhstan (7), led to additional investments in the social
sphere and production. In the future, the gas pipeline will export natural gas to China, which will
ensure the inflow of additional financial revenues into the country.

This study contributes to the existing body of knowledge by shedding light on the
construction of the gas pipeline. It serves as a guide for engineers, technologists and
researchers, helping them understand the country's energy security and providing information
to navigate the construction of a gas pipeline. In addition, the results of this study identify areas
for further research and development, contributing to continuous improvement in the
construction of the gas pipeline.
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ABSTRACT

One of the most important variables affecting slope instability is rainfall. The impact of
seepage flow on slope stability is examined in this paper using a strength reduction method. The
factor of safety (FOS) for a sandy soil slope is shown to be more affected by seepage flow than
other types of soil. The FOS is lower when the pore pressure is produced using a piezometric line
than when it is produced using a seepage flow analysis. For slopes with clayey soil, the difference
is minimal, whereas for slopes with sandy soil, it is greater and more pronounced. The analysis
also demonstrates that installing retaining walls to lengthen the seepage path is effective in
preventing slope failure caused by seepage. The analysis also demonstrates that installing
retaining walls to extend the seepage channel can effectively stop slope failure brought on by
seepage low. This study also looks at the effects of water low on slopes with soil nails, slopes with
local loads, and slopes with pile reinforcement. The current study further demonstrates that, for
practical reasons, the impact of highly populated soil on seepage flow can be disregarded.

Key words: seepage flow, slip subsidence, slope stability, strength reduction method

INTRODUCTION

In mining sites, there are numerous slope failures each year, and almost all of them take
place during wet weather. One of the most significant factors contributing to slope instability is
pore water pressure. The most typical method of determining the pore-water pressure in the limit
equilibrium method (LEM), which is commonly used in engineering practice, is by employing the
piezometric line. The porewater pressure, which is essentially a hydrostatic condition, is frequently
assessed by measuring the vertical distance from the middle of the slice base to the piezometric
line. The piezometric surface will actually curve downward due to seepage flow, hence the
assumption of a hydrostatic pore-water pressure is technically incorrect. This factor is taken into
consideration by a correction factor in certain commercial software, and this is adequate for
standard design needs. Additionally, the LEM can be merged with the pore water pressure from
the seepage analysis in the stability calculation if the pore-water pressure distribution is known
via the finite element or finite difference analysis.

There have been a number of improvements made to the strength reduction technique
(SRM) for slope stability analysis in recent decades. Several well-known commercial geotechnical
finite element and finite difference programs also use this technique. The seepage analysis's
findings can be simply incorporated into the SRM, and the mesh used for both can be the same.
The SRM's advantage over other traditional methods of analysis for the current issue is how easily
seepage flow can be taken into account. Confusion has developed from the various approaches to
taking into account the seepage forces in the LEM in slope stability calculations with water flow.
Traditional LEM often uses boundary water forces with total weights and water pressure is taken



«Interdisciplinary Science Studies» (August 17-18, 2023). Dublin, Ireland

into account when calculating base forces, but not when calculating interslice forces (or,
consequently, slice equilibrium). Turnbull and Hvorslev (1967) came to the conclusion that the
conventional approach would produce inaccurate findings for high pore-pressure, and therefore
recommended that the effective stress be resolved in a direction normal to the failure surface.
Interslice water forces were one of the successful stress methods of slices that Greenwood (1983,
1985) and King (1989) developed. However, because the analysis for these methodologies is more
difficult, they are not used in commercial applications. Pore pressure will affect the effective stress
that the stability analysis is based on if the SRM is applied. The SRM lacks the ambiguity regarding
the effect of water in the LEM.

In this paper, the distinctions between seepage flow analysis and the usage of a
piezometric surface for slope stability analysis will be explored. The effects of water flow on slope
under various instances will be investigated using two- and three-dimensional strength reduction
studies. This study has shown that the seepage flow may also alter the failure mechanism in
addition to lowering the factor of safety (FOS).

A SIMPLE SLOPE STABILITY ANALYSIS WITH SEEPAGE FLOW

In the current investigation, FLAC3D by Itasca and Phase by Rocscience have been used to
examine the impact of seepage. The Mohr-Coulomb constitutive model is used to predict the
strength of soil, which is thought of as an elastic-perfectly plastic material. The same mesh will be
utilized for the seepage analysis once it has been created for a particular problem. The input for
the stability study utilizing the SRM will be the pore-pressure from the seepage analysis. The
stability study and the seepage analysis are conducted independently in this regard. According to
Cheng et al. (2002), the dilation angle of the soil is not crucial for the majority of problems and
typically has an impact of less than 5%, with the exception of isolated issues. The researchers used
a dilation angle of 0 in the current investigation since it is extremely improbable that it will have
any impact on the study's principal finding. Although this modeling approach is suitable for
consolidation, it is not taken into account in the current study. The ultimate limit state in the
strength reduction analysis is established by "failure to converge" and "formation of a continuous
yield mechanism which can fail". This paper's depiction of the strain level differs from the actual
strain level. Similarly, the displacement vector merely represents the findings of the strength
reduction study and is not the actual displacement. This part analysis a two-dimensional, six-
meter-high slope with a 45-degree slope angle. A model with a 10 m height was created, with the
water being 4 m high on the left and 10 m high on the right. Figure 1 illustrates the pore pressure
and the flow vector distribution for the free-surface seepage flow study. According to Fig. 1, the
top flow line's total head is 10 m, and each flow line's total head difference is 1 m. In the analysis,
the soil's density, elastic modulus, and Poisson ratio were all maintained at 20 kN/m3, 14 MPa,
and 0.3, respectively. According to Cheng et al. (2002), the usage of these elastic characteristics in
SRM are unimportant, and these parameters hardly have any impact on the safety factors that use
various elastic properties. The maximum shear strain distribution, as illustrated in Figs. 2, can be
used to roughly determine the failure surface and the areas where the shear strain concentrates
from the SRM analysis. Additionally, it is discovered from numerous parametric studies that the
location of the slip surface for sandy soil is significantly influenced by the water flow, and that the
failure surface changes under the effect of water seepage flow to become shallower and closer to
the slope toe. These findings are in line with observations of slope failures made during the past
thirty years in Hong Kong, where many slope falls begin with toe failures during heavy rain. In Fig.
2, the area around the toe of the slope has a very high hydraulic gradient; as a result, slope failure
will be restricted to this area, whereas Fig. 2 shows a typical slope failure that extends to the hill's
top where there is no water.
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Figure 1. Deformation surface for slope with cohesion 1 kPa

-

Figure 2. Deformation surface for slope with cohesion 2 kPa

Figure 2. Deformation surface for slope with cohesion 5 kPa

These findings are further reinforced by the staggering number of slope failures that occur
in Hong Kong during the rainy season, the majority of which start at the toe of the slope where
there is a sharp change in the total head and a high hydraulic gradient. These outcomes are also
anticipated by the numerical analysis shown in Fig. 2. A seepage flow study, a reasonable method
of obtaining the pore pressure distribution, is used to generate the pore water pressure in the
analysis mentioned above. However, a water table in the SRM analysis that is comparable to that
in the LEM analysis can be used to determine the pore water pressure. Another model is built in
which the pore pressure is produced by the water table in order to examine the differences
between the two ways. The location of the water table is shown by the free-surface found in Figure
1; Figure 3 displays the pore pressure distribution for this model. It compares the safety factors
for the two scenarios. Because the pore water pressure computed by the water table (free-
surface) was higher, the FOS for the situation where the pore pressure is generated by the water
table was lower than the case generated by the seepage flow analysis. It denotes that using the
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water table (or piezometric line) as a method of analysis is a conservative one, with very little
difference for clayey slopes and significantly more difference for sandy soils.

ANALYSIS OF STABILITY FOR A STRAIGHTFORWARD SLOPE WITH IRREGULAR DISTRIBUTION
OF PORE PRESSURE

Two further models are examined in this section for the slope with a 6 m height and a 45
degree slope angle that was addressed in the previous section. However, the pore pressure
distribution is irregular as a result of various blocking effects in the slope. The soil on the left side
of the slope crest and slope toe is designated as an impervious zone in the first model. Figure 4
displays the slip surface and the pore pressure distribution. In the second model, a thin
impermeable wall with an 8 m height is applied close to the hill crest. Figure 5 displays the slip
surface and the pore pressure distribution. In contrast to the situation with no dirt blocking in Fig.
3 (0.96) and the case in Fig. 4 (1.07), the FOS (1.30) in the second model was significantly higher.
Because of the obstruction caused by the soil wall, the seepage path is substantially longer, which
significantly lowers the pore water pressure and causes the FOS to grow much larger. This
outcome demonstrates that installing retaining walls to lengthen the seepage is a successful way
to prevent slope failure brought on by seepage flow.

PILED SLOPE STABILITY ANALYSIS WITH SEEPAGE FLOW

This section discusses the results of our inquiry into a stacked slope with a water flow. The
slope we used for this analysis was 10 m in height with a gradient of 1V:1.5H (Fig. 5), just as the
slope that was taken into consideration. The problem was reduced to a row of symmetric piles by
the application of two symmetric extreme bounds. In this investigation, steel tube piles with an
outer diameter (D) of 0.8 m were employed. The piles were set in the middle of the slope with a
3D center-to-center spacing and were handled as linear elastic solid materials. The heaps were
buried and fixed into a stable layer or either bedrock (infinite pile length assumption). The pile
head on this model was unattached. The soil's cohesive strength, friction angle, elastic modulus,
Poisson ratio, and density were each 10 kPa, 209 MPa, 0.25, and 20 kN/m3 in turn. The piles'
elastic modulus and Poisson ratio, respectively, were 60000 MPa and 0.2. The factor of safety
obtained by the SRM for slopes without pile reinforcement was 0.85, with a slip surface as
illustrated. To examine how seepage flow affects the way pile-reinforced slopes fail, two models
were created. The models with and without a water blocking effect produced the same FOS and
slip surface for the two scenarios (the FOS was 1.29). It is obvious that, as was the case with soil
nails, the blocking effect of the pile on the seepage can be disregarded. Practically separated into
two sections, the slip surface clearly exhibits shear strain mobilization in both the lower and top
sections. Since the slip surface is more frequently seen in the lower portion of the slope when
there is seepage of water, the higher portion of the slope is considered to be safer than the lower
portion. This phenomena unmistakably results from the seepage force's impact.

Fig. 4. Inner deformation slip surface and pore pressure with water block at upper and
bottom left with cohesion 2 kPa
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Fig. 5. Inner deformation slip surface and pore pressure with water block at upper and
bottom left with cohesion 10 kPa

There is barely any interaction between the upper and lower portions of the failure mass
in the absence of the seepage force. In slopes with seepage, the optimal pile position shifts away
from the slope's central and towards the slope's toe. According to measurements taken from the
slope's central, it was discovered that the ideal pile site in this situation was 2.0 m towards the
slope's toe. Therefore, managing the failure mechanism of pile-reinforced slopes depends on the
effect of water seepage. In this investigation, it was discovered that a piled slope's critical slip
surface was shallower than one without a pile. The slope failure will be controlled by the two
smaller slip surfaces after the placement of a pile, but the original overall critical slip surface will
no longer control the failure because the pile will prevent it from happening. This conclusion
deviates from Cai and Ugai's (2000) experiments based on a maximum point of shear force with a
deep seated failure surface because it makes use of maximum shear strain in the soil. In reality,
the authors discovered that the greatest shear strain in the soil did not correspond to the pile's
maximum shear force. The authors concluded that using the position of the highest shear force as
a criterion in determining the critical slip surface of a piled slope problem was unsuitable since
piles do not behave similarly to soil nails, which depend on skin friction mobilization and
subsequently shear strain mobilization. The authors decided that the critical slip surface should be
a shallower failure mode for a piled slope in sand based on the staggering number of slope failures
in sandy soil, where all failures in sandy slopes are shallow and typically less than 2 m thick (about
300 failures each year), and numerical results showing that the maximum shear force location in
the pile is not necessarily where the maximum shear strain is located. Our analysis of the slope
failures showed that the largest point of shear force was located quite deep and far from the actual
critical slip surface. We came to the conclusion that the critical slip surface of a piled slope is not
always located at the position of the pile's maximum shear force.

LOCALLY LOADED SLOPE STABILITY ANALYSIS WITH SEEPAGE FLOW

This section presents the results of our analysis of a 6 m-high slope with a 45° slope angle
and a rectangular-shaped vertical loading. In this situation, it was quite difficult to do a model test
with seepage flow, hence one without seepage was carried out instead. The loading measured 2
m in width and 4 m in length, and its edge was 1 m from the slope's peak. The friction angle was
209 and the soil's cohesion was 20 kPa. The computer model was 20 m long. Figure displays the
analysis's outcomes when the loading g was 100 kPa. Figure 3 shows the outcomes in the absence
of water. The model test in sand, serves as an illustration of the failure mechanism depicted in
Figure 4. The strength reduction analysis carried out in this work is confirmed by a laboratory test
because the failure surface in the central of the failure mass from the laboratory test agrees well
with that by numerical modelling, as shown in Fig. 5. This model demonstrates that the failure
mechanisms for the slope water and no water had various results. The slip surface was essentially
two-dimensional for a slope with a two-dimensional seepage flow. On the other hand, a virtually
three-dimensional slip surface was mobilized around the local loading on slopes devoid of water.
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The slip surface is essentially two-dimensional when the loading is small until it is large enough to
mobilize a three-dimensional slip surface. Because the seepage force was considered in the
analysis and the two-dimensional seepage flow made it more difficult to mobilize a three-
dimensional slip surface for the local loading, the failure mechanism for this model was different
even though the applied loading was the same.

DISCUSSION AND CONCLUSIONS

In this study, a slope stability analysis with water flow is conducted using the strength
reduction approach. Seepage flow analysis was used to create the pore water pressure based on
the boundary conditions. The FOS was typically substantially smaller in seepage flow scenarios
than in analogous cases with no water. The FOS reduction caused by seepage is typically greater
for sandy soil slopes than for clayey soil slopes. This is consistent with studies of the numerous
slope failures over the past thirty years, which show that seepage flow can more easily degrade
sandy soil slopes than clayey soil slopes. Therefore, the reduction of seepage flow in sandy soil
slopes merits extra focus. Additionally, the slip surface position in sandy soil slopes is more
susceptible to seepage and changes shape to become shallower and closer to the slope toe when
seepage flow is present. Once more, the toe of the slope is where most slope failures begin since
there is a rapid shift in total head and a strong hydraulic gradient there. The FOS will typically be
lower if the pore pressure is produced using a piezometric line as opposed to when the pore
pressure is produced using seepage flow analysis. It means that a cautious way of analysis is the
water table (or piezometric line) option. The difference between the two definitions of the pore
water pressure for clayey soil is typically negligible, while it is significantly bigger for sandy soil. It
has been shown that using a retaining wall to extend the seepage path is a very effective way to
improve slope stability when seepage flow is present. Our seepage study results are essentially
unaffected by soil nails or reinforcing piles (within reasonable spacing), showing that engineers do
not need to take these factors into account when conducting their seepage analyses. The stability
of a soil-nailed slope was demonstrated to be affected by water flow in two different ways. First,
seepage force caused a drop in FOS. Second, as the nail pullout strength reduced and the confining
pressure surrounding the nail decreased due to pore water pressure, the FOS also decreased.
Therefore, a key element in regulating slope stability is water. The seepage force can have a
significant impact on the failure mechanism for locally loaded slopes with water flow and pile
reinforced slopes. The analysis must properly take into account the pore pressure in order to
provide a realistic failure mechanism.
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Physical and Mathematical Sciences

Does the infant mortality rate depend on
the country's development?

Aikokul Abdivalieva
BBA 4th year student, SolBridge International School of Business

This study examines a relationship between infant mortality rate (IMR) and the level of a
country's development. The impact of GDP per capita, Human Index Development, out of pocket
spendings and health expenditures of 100 countries on IMR will be investigated through visual
charts and interpretations, and regression analysis conducted on EViews. The results provide
valuable insights into the complex relationship between IMR and development, making emphasis
on the importance of addressing the issues of unequal income distribution in the population,
increasing education and medical help accessible and the role of economic prosperity for the
reduction of IMR worldwide.

The global infant mortality rate today is below 3%. The IMR is the death of an infant that
occurs between the time it is born and 1 year of age. Deaths that occur before birth (stillbirth,
pregnancy loss) will not be examined. Despite remarkable advancements in medical science and
technology, infant mortality remains a serious problem casting a pall over the global healthcare
landscape. While significant progress has been made in reducing infant mortality rates worldwide,
the major causes keep remaining the same. The persistence of this issue is a stark reminder that
the journey toward ensuring every child's right to a healthy start in life is far from over.

Although, IMR mostly occurs because of birth defects, diseases, early pregnancy and other
cases. This study will examine the effects of secondary, non-direct causes such as GDP per capita,
global health expenditure, Human Development Index (HDI), and out-of-pocket expenditures
spent on healthcare services in a random sample of 100 countries from 2012-2017 and will try to
find a relationship between the variables.

In 1950, the global mortality rate was 22.5%; in 2015, it was 4.5%. Of the 12.6 million
children under the age of five who died in the world in 1990, 8.8 million were newborns under the
age of one. More than 60% of child fatalities under the age of five are thought to be preventable
with low-cost solutions.

How is the GDP per Capita connected to IMR?

Economic and social constraints in the country make it difficult for people to get education,
healthcare services and insurance, and steady household income, which raises the infant mortality
rate. The largest share of infant deaths occurs in developing countries. Low birth weight is one of
the main causes of infant mortality risk; in underdeveloped nations, it accounts for 60—-80% of
newborn death rates. The causes of low birth weight can be various: socioeconomic, psychological,
behavioral, and environmental factors and many others. Amongst the factors, prematurity has
been the top cause of infant and young child mortality worldwide over the past ten years, and it
has been more prevalent in low- to middle-income Sub-Saharan African and South Asian nations
than in high-income nations in Europe or North America. Infant mortality is more likely in low-
income nations because of the insufficient resources available to meet the demands of premature
newborns. Infants born in these nations prematurely have only a 10% survival rate, while
prematurely born babies in high-income countries have a 90% survival rate. Reduced household
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income has a negative impact on the money spent on food and healthcare, which lowers quality
of life and access to medical treatment necessary for survival and complete growth. That is why in
developing countries which medical services are available to a person depends solely on their
economic level.

Human Development Index

HDI measures the overall development of a country based on factors such as life
expectancy, education, income and living standards. While the HDI itself does not directly affect
infant mortality, it is often associated with improvements in health of the nation which connects
to infant mortality rates. Countries with higher HDI scores (Canada, South Korea, Switzerland,
Norway) tend to have better healthcare systems and infrastructure. They often have more
hospitals, clinics, and healthcare professionals (e.g.107 nursery and midwife personnel per 10,000
population, Austria, 2020), which can improve access to prenatal care, skilled birth attendance,
and postnatal care for both mothers and infants, which significantly contribute to the reduced
IMR. Secondly, better educational opportunities and higher levels of health awareness among the
population empower individuals to make informed decisions about their health and the health of
their children. It enhances knowledge about nutrition, hygiene, and preventive measures, which
can positively impact infant health and reduce mortality. For example, in Sub-Saharan Africa have
shown that a rise in women's educational attainment results in a 35% decrease in infant mortality.
Knowledge of educational options, health services, and economic prospects offers ways to survive
and improves the chances of growth and survival.

Global Health Expenditure and Out of Pocket Payments

Public and private spending on healthcare products and services such as hospitals, clinics,
drugs, medical equipment, and health initiatives refer to as global health expenditures. An
essential metric for assessing a nation's commitment to providing healthcare to its people is health
expenditure. Although other variables may affect newborn mortality rates, there is an association
between global health spending and infant mortality. Generally speaking, nations with higher
health spending have healthcare systems that are superior, including better access to prenatal
care, experienced birth attendants, neonatal intensive care units, immunization programs, and
postpartum care. By preventing and controlling causes of newborn fatalities, such as infections,
problems during childbirth, and premature birth, these variables can turn out to be a significant
contributor in lowering infant mortality rates.

Out-of-pocket expenditures happen because insurance or publicly financed healthcare
programs do not cover or repay these costs. In low-income and developing nations, where
healthcare costs can be a significant financial burden for households, the effect of out-of-pocket
expenses on infant mortality can be particularly obvious. For example, only about 15 percent of
the Tanzanian population of slightly over 60 million are fully covered by the health insurance
scheme (HIS), the National Health Insurance (NHIF) manager for Arusha region Isaya Shekifu said.
While wealthy individuals can get medical care without financial restrictions, families with less
financial resources may have trouble affording it. Differences in infant mortality rates among
various socioeconomic categories may result from this. Infant mortality and out-of-pocket
spending have a complicated link that varies across nations and healthcare systems, which will be
examined further.
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Analysis
Analysis will be conducted on a random sample of 100 countries.
Statistical Characteristics of Histograms

Mortality rate, infant (per 1000)
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Data source: https://data.worldbank.org/indicator/SP.DYN.IMRT.IN

Graph 6-1

This histogram explains that 60 countries had experienced from 2 to 18 infant deaths yearly
on average from 2012-2017. Around 14 countries had 18 to 34 infant deaths, 12 countries - 34 to
50 infant deaths, 10 countries - 50 to 66 and 4 countries had had 66-82 infant deaths on average
from 2012 to 2017. The frequency distribution was skewed to the right through the given years
and represents the developing countries with the highest IMR like Nigeria, Liberia, Guinea, Togo,
Angola, Benin.
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Graph 6-2

The distribution of this chart is skewed to the right. The mode represents countries like
Guatemala, Guinea, Kenya, Latvia, Nepal and China’s healthcare expenditure as a share of GDP for
years 2012-2017. Meanwhile the developed countries like Canada, Germany, Netherlands are in
the range of 10.15-12.05. Turkmenistan had the highest healthcare expenditure in the given years
with 13.24 USS.
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The HDI frequency distribution skewed to the left. The skewness over the years is caused
by countries with low HDI like Uganda, Papua New Guinea, Mozambique, Togo. Meanwhile the
mode equals to 32 and represents countries like Sri Lanka, Russia, Oman, Panama, Malaysia.

1. Statistical Characteristics of Time Series
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Graph 7-1

This chart describes the median of IMR (per 1000) in 100 observations over the 5 years
(2012-2017). In 2012 there were 23.0 infant deaths per 1000 and the rate dropped over the 5
years to ~20.1 by 2017.
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This graph shows how the Human Development Index had an increase in 100 randomly
observed countries over the years 2012-2017. It increased from ~0.714000 to ~0.736000 making
a positive impact on reducing IMR (refer to Time series 1).
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Graph 7-3

Graph 7-4

As 100 observed countries kept contributing to healthcare expenditure, with a dramatic
decrease in GDP per capita in 2015 (decline had started in 2014), | can assume that countries had
stopped financing healthcare systems due to uncertainty in the economic market. This assumption
comes from decline in healthcare expenditure in 2016 and 2017 as a result of aftershock of GDP
per capita numbers decline.
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Graph 7-5

This graph explains how people living in the observed 100 countries were experiencing
decreasing need in paying for medical services out of pocket. But because of GDP per capita
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decline in 2015-2016, people had to pay out of pocket 0.2% more in 2016. The years from 2016
to 2017 GDP per capita experienced further rise (refer to Time series 4) in the observed countries,
which resulted in out of pocket expenditure decline (~¥33.6%) in 2017.

2. Regression Analysis
This article assumes the regression model to be
Y=a+[X+E ie
MRT =c + B1GDP_PC + B2HLTHEXP + 3HDI + f40UT +E,
Where
MRT = y: dependent variable
C: intercept, where x=0
B1GDP_PC, B2HLTHEXP, f3HDI, B40UT: explanatory variables, slope
E:error term

Dependent Variahle: MRET
Method: Least Squares
Date: 0614723 Time: 17:47
Sample: 1100

Included observations: 100

Yariable Coefficient Std. Errar t-Statistic Frah.
5 46.12511 11.46094 4024548 0.0001
GDP_PC -0.000417 9 86E-05  -4.2301945 0.0001
HLTHEXP -0.014980 0.834324  -0.0174955 0.9857
HDI -30.02351 14.04309  -2.1374956 0.0351
QuT 0106333 0108238 0.982395 0.3284
R-squared 0.349338 Mean dependent var 21.47983
Adjusted R-squared 0.321942 S5.0D. dependent var 20657498
S.E. of regression 17.01067  Akaike info criterion 2.554265
Sum sguared resid 27489 47  Schwarz criterion 8.684524
Log likelihood -422.7133  Hannan-Quinn criter. 8.606933
F-statistic 1275129 Durbhin-Watson stat 2156953
Proh(F-statistic) 0.000000
Table 8-1

It can be observed that variables C(intercept), GDP_PC and HDI are significant on a 5%
confidence level, while C and GDP_PC are significant on 1% confidence level on a p-value.

Interpreting the results, we can say that we have significant evidence that infant mortality
rate is correlated with a country's GDP per capita and Human Development Index. Low household
income or unstable salary can seriously affect the life of an infant that needs proper care from its
parents. Precisely, it may increase the IMR by 0.000417. Additionally, a low Human Development
Index can create a high risk of a newborn before its first birthday by 30.02351.
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There is no significant evidence that health expenditures and out of pocket money paid to
health facilities or personnel in seeking medical help or consultation decrease the IMR.

Conclusion

In conclusion, the infant mortality rate (IMR) is influenced notably by both the GDP per
capita and the Human Development Index (HDI). Although those are secondary reasons for infants'
early deaths, by this study we can say that a more thorough assessment of human development
by taking into account elements like living standards, healthcare, and education should be made.
By investing in healthcare infrastructure, providing access to high-quality maternity, newborn
care, and implementing successful public health initiatives, can contribute to the reduction of IMR.
Additionally, it is difficult to raise a healthy child in developing countries without steady and fair
income, health insurance and opportunities to have a higher standard of living. However, through
this study, according to the graphs, we can say that IMR is complex and has various issues and it
varies from country to country, culture to culture and needs to be addressed accordingly.

In the end, it is important to recognize that HDI, GDP per capita or any other variables
tested in this study are not the only factors affecting IMR. Other elements that affect baby
development include government, healthcare systems, social inequalities, cultural norms,
diseases and many others.
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Economic Sciences

OEPKABHA MOITUKA YKPAIHN Y COEPI
NPOAOBO/IBYOI BE3NEKM

bokit OneHa BonogumupisHa
K.€.H., CTapWni HayKOBMI CNiBPOBITHMK, IHCTUTYT NpoaoBonbymx pecypcis HAAH, m. Kuis,
YKpaiHa

AHoTaujia. JocniaKeHo OCHOBHI IHCTUTYLIT, AKi 3a6e3nedytoTb AepKaBHY NONITUKY Yy chepi
NpoAoBOAbYOI Be3nekn YKpaiHW. PO3rnsHyTO iHAMKATOPW, AKI 3aCTOCOBYHOTbCA A5 OLHKK
NpPoAoBOAbYOI Be3nekn B YKpaiHi Ta 3a KopaoHomM. OUiHEHO cTaH NPOoA0BO/bYOT Be3nekn YKpaiHu
Yy [JOBOEHHMWA | BOEHHWIM nepioan. [lpoaHanizoBaHO 3aKkoHoAaBYye 3abe3nedyeHHs B codepi
NpoAoBOAbYOI 6e3nekn. PO3MIAHYTO Nporpamu 3a MiKHaPOAHOI y4acTi, AKI  cnpuAoTb
camo3abe3neyeHHtO HaceneHHA MNPOAOBObYMMM pecypcamu. HagaHo nponosuuii  Wwoao
BOOCKOHANEHHA HCTUTYLiMHOro 3abe3neveHHA Ta GOpPMyBaHHA AEPXKABHOI NOANITUKKM Yy chepi
NpPoA0BOALYOT be3neku.

Kntovosi cnosa: npoaoBonbya 6e3neka, AepskaBHa NONITMKA, iIHAMKATOPU NPOAOBONLYOI
He3nekun, 3aKkoHOAaBYE 3abe3neyeHHsn, AepKaBHE PerytoBaHHA

[epkaBHa NoniTMKa ANA NpoAoBOAbYOI Oe3nekn cnpamoBaHa Ha 3abe3anedyeHHA Gi3nyHoOI
Ta EKOHOMIYHOI AOCTYNMHOCTI MPOAOBO/LCTBA BiANOBIAHO A0 pekomeHAoBaHMx MO3 Hopm
CMOXMBAHHA, PO3WMPEHHA PISHOMAHITHOCTI Ta MOMMBHOI LIHHOCTI XapyoBMX MPOAYKTIB,
30iNbLIEHHA KaNoPiMHOCTI Ta iHAMKATOPIB  CMOMMBAHHSA Xap4yoBMX MPOAYKTIB A0 cepeaHix
nokasHmkis €C.

Ha 3aranbHoAepKaBHOMY piBHi rapaHTOM NPOA0BObYOT He3neKkn BUCTyNatoTb [Mpe3naeHT,
KabineT MiHicTpis YkpaiHu, BepxosHa Paga YKpaiHun, PHEO. OcHOBHI acneKkTy Ta chepu AepraBHoi
NOANITUKK, CNPAMOBAHOI Ha 3abe3nedyeHHs NPoAOBOAbLYOI Oe3nekn GopmMytoTb MNPOdINbHI
MiHicTepcTBa: MIHICTEPCTBO arpapHoOi MNONITUKM | NpOAOBOABCTBA — LW/AAXOM CTBOPEHHA Ta
MOHITOPUHIYy 6anaHcis nonuty i Nponosulii NpoAoBOALCTBA, MIATPMMKM Ta 3abesneyeHHs
dYHKLUiOHYBAHHA | PO3BUTKY Ci/IbCbKOrOoCNoAapcbkMX MiANPUEMCTB, GOPMYBAHHS [AeprKaBHMUX
nporpam po3suTKy AlK Ta cinbCbKkux Teputopit. MiHICTEPCTBO OXOPOHM 340POB’S BM3HAYAE
OCHOBHI NOKa3HMKKM Be3neYyHoCTi Xap4yoBUX NPOAYKTIB, HaJda€E peKoMeHaaL|i Lo A0 KanopiMHOCTI Ta
HOPM CMOXMBAHHA NMPOAOBO/NLCTBA 3a/E€XKHO Bif, COLiabHO-AeMOrpPadiyHOro CTaHy HaceneHHs.
MiHicTepcTBO eKOHOMIKM GOPMYE AepPKaBHY NONITUKY y cdepi LiHOYyTBOPEHHS,

[ep»kaBHa cny»kba 3 NTaHb 6e3nNeYyHoCTi Xap4yoBUX MPOAYKTIB Ta 3aXMCTY MPaB CNOKMBAYIB
ob’eaHana ¢yHKUii Ta 3anobirna aybAtOBaHHIO MOBHOBaXKeHb [lep:kaBHOI BeTepMHapHOi Ta
diTocaHiTapHoi cny»kbu, JepKaBHOT iIHCNEKLIT 3 MMTaHb 3aXMUCTY NPaB CNOXMBAYiB, OKpPemi GyHKLT
JepKaBHOI caHiTapHO-eniaeMioNoriyHoi cyRou.

3 TOYKM 30pYy IHCTUTYLiMHOrO 3abe3neyeHHsa, BaAXAMBUM € BU3HAYEHHA OCHOBHMX
iHOMKATOPIB | MOHATbL Yy ranysi NPoAOBO/bYOI Oe3nekn. BuaHauyeHHA MNOHATTA NPOAOBO/bYOI
H6e3nekn HagaeTbea y 3akoHax YKpaiHu: «[Mpo HauioHanbHy 6e3nekry YkpaiHu» Big 15.06.2022 p.;
«Mpo AepskaBHY NiATPMMKY CiIbCbKOro rocnogapctsa Ykpainmy» Big 24.06.2004 p. Ne 1877-1V(pea.
Bin 27.10.2022 p.) [1, 2].

OCHOBHI iHAMKaTOPW NPOA0BOALYOT HE3MEKN Y BITYM3HAHOMY 3aKOHOAABCTBI 3aKNa4eHi v
HOPMATUBHMX [OO0KYMeHTax: «MeToAMKa BM3HAYEHHA OCHOBHMX [HAMKATOPIB NPOAOBO/BYOI
6e3nekn», 3aTBepaAKeHo noctaHoBot KabiHeTy MiHicTpiB YKpaiHn «[leaki nMTaHHA NpoA0BObYOI
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besnekm» Big 05.12.2007 p. Ne 1379 y pea. 21.10.2011 p. (AKMM BM3HAYEHO 7 OCHOBHMUX
iHOMKaTopiB); «MeToAMuHi pekoMeHaalii WoA0 PO3pPaxyHKy PiBHA EeKOHOMIYHOT bHesneku
YKpaiHn», 3aTBepAKeHO Hakazom MIHICTepCTBa €KOHOMIYHOro PO3BUTKY i TOPTiBAI YKpaiHM Big,
29.10.2013 Ne1277 (11 inaukaTopiB) [3, 4]. Takoxk HeobxiaHo BpaxyBaTh niaxoamn Global Security
Index i PAO 10 oLUiHKM NpoaoBObYOT 6e3neku [5, 6].

B YKpaiHi onpuatogHeHHs iIHAMKATOPIB NPOoA0BOIbYOI Be3nekn Ta ix ouiHKa BignNoBiAHO A0
MeToANYHUX PEeKOMEHAALIM WOPOKY 34incHIoBaN0 MIHICTEPCTBO €KOHOMIYHOIO PO3BUTKY |
Toprieni, a 40 2021 poky, i3 AONOBHEHHAM OKPEMMX IHAMKATOPIB BiANOBIAHO A0 [1poA0BO/IBYOI Ta
CinbecbKorocnoaapcbkoi opraHiszauii OOH (PAO) — EKOHOMIYHWI ANCKYCIMHKI KNyD. PerynspHuii
MOHITOPUHI NPOAOBONbLYOT Oe3neKkM Ta arpapHoi NOAITUKM B YMOBax BOEHHONO CTaHy
34incHI0e LleHTp AocnigKeHb NpoAoBONALCTBA Ta 3emaekopunctyBaHHA (KSE ArpoleHTp) cnifbHo 3
MiHicTepcTBOM arpapHoOi NOAITUKN Ta NPOA0BOALCTBA YKpaiHu [7].

3a nonepeaHin nepion, NPOMNOHYBAANCA NMPOEKTU 3aKOHIB NMPO NPOAOBOAbYY Be3neky, sKi
OMCKYTyBanuca, ane He Bynum yxsaneHi. Y 6epesHi 2022 p. 6yn0 NpUIMHATO 3aKOH CTOCOBHO
CTBOPEHHA YMOB Ans 3abe3nedyeHHA NpoAoBOAbYOi 6e3neku nig 4Yac BOEHHOro cTaHy [8].
3aTBeparKeHi 3aKOHOM 3MiHM Ta JOMOBHEHHA A0 3aKOHOAABYMX aKTiB CTOCYBAAMCA CAPOLLEHHA
KOPUCTYBAaHHAM 3eMebHUX AiNAHOK, ANA NoNerieHHs yMoB poboTh depmepam.

Y poBoeHHMM 2021 p. HalimeHwe Oyno 3abe3neyeHO CMOMXKWMBAHHA Ha OAHY 0COby
MOIOYHOT i M’'AcHOI NpoayKLuii (Tabna. 1). HesocTaTHbO MellKaHLUi YKpaiHW cnoxusanu puby Ta
PUOHI MPOAYKTU, LyKOP. Micas 3HUMKEHHSA CMOXKMBAHHSA NpoaoBoabeTBay 2019-2020 pp. BHACNi 40K
HeratusHoro Bnamey Covid-19, y 2021 poui 3pocno CNOMMBAHHA LYKPY, OAii, 0BO4YeBOI Ta
DaluTaHHOI, NN10A0BO-ArAHOT MPOAYKLT.

Tabnuua 1
Peko-
meHaos | Cnoxume
aHa aHHA Y IHAMKATOP AOCTaTHOCTI CNOMKMBaHHA, % 2021 po | 2021 po
Mpoaykuisa 2017, 2020,
HopMa 2021
. B.M. B.M.
CNOXK- | poui, Kr
BaHHs 2017 2018 2019 2020 2021
Mraco Ta m'acki 80 53,0 64,6 66,0 67,0 67,3 66,3 1,6 1,0
npoAyKTH
Monoko Ta MonoHI 380 201,5 526 52,0 52,8 53,1 53,0 0,4 0,1
NPOAYKTH
Aiug, wr 290 272 94,1 94,8 97,2 95,9 93,8 0,3 2,1
Xni6Hi npoayKTH 101 92,7 99,8 98,5 96,6 95,6 91,8 -8,0 -3,9
KapTtonna 124 132,4 115,6 112,4 109,4 108,1 106,8 -8,9 -1,3
080uI Ta BawTaKHi 161 165,9 99,2 101,8 | 1023 | 10,9 | 1030 3,9 1,2
NPOAOBONBYI KYNbTYpH
lnoay, Aroan Ta 90 59,0 58,7 64,2 65,2 62,8 65,6 6,9 2,8
BUHOIPag,
Pnba Ta pubHi npoayKTn 20 13,2 54,0 59,0 62,5 62,0 66,0 12,0 4,0
Llykop 38 28,5 80,0 78,4 75,8 73,2 75,0 5,0 1,8
Onis 13 13,6 90,0 91,5 92,3 94.6 104,6 14,6 10,0

Lxcepeno: chopmosaHo 3a OaHUMU LepiasHoi Cyxbu cmamucmuKku YKkpaiHu

Yepes BiMCbKOBY arpecito pocincbkoi peaepadii B YKpaiHi y 2022 poli cyTTEBO 3HU3UBCA
piBeHb NpPoAoBO/bYOT be3nekn. MixHapoaHuit iHAMKaTop — Global food security index
po3pobneHmit The Economist Intelligence Unit i mictuTe 4 OCHOBHI rpynu iHAMKATOPIB —
[OCTYMHOCTI, AOCTYMHOCTI, AKOCTI Ta 6e3neku, CTiMKOoCTi Ta aganTauii, AKi B CBOW 4epry
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CKNadatoTbea i3 nepeniky nokasHukKie [6].Y 2021 micui YKkpaiHa 3aiMmana 58 micue, a 'y 2022 podui
onyctunaca Ha 13 no3uuin i 3anHsana 71 micue cepen 113 KpaiH, OCTaHHE cepef, EBPONENCbKOT
CNibHOTW.

BoaHo4ac Ana npoAoBoO/bY0i 6e3MeKkn BaxKAMBO, WO YKpaiHa BiAirpac BaxkAWBY pob Y
cBiTOBOMY 3abe3nedeHHi NpoaoBOAbLCTBOM. 3a AaHumm KSE iHCTUTYTY, eKcnopT YKpaiHCbKoOro
3epHa CNPoOMOXKHUI HaroayBaTn 400 maH ntoaen y citi [7]. Y 2021 pp. Ha CBITOBMI PUHOK
YKpaiHoto 6yno noctasneHo 20 MH T nweHuui (make 9% cBiToBOI BapTOCTi ekcnopTy, y 2022 p.
— 11 mnH T (4%). Mo KyKypyasi 32 2021-2022 pp. YacTKa CBITOBOrO eKCnopTy 3meHwWwmnacs 3 11,4
00 9,6%, ane NUWAETbCA 3Ha4YHOLO [8].

Ons 3abe3neyeHHA NpoaoBO/bYOT 6e3neknm B perioHax, y 2022 poli 3ano4aTKoBaHO
nporpamu nNiATPMMKKM arpapiie — depmepiB Ta iHWKUX BUPOOHMKIB Ci/IbCbKOrocnoaapcbKoi
NPoAyKL|i, 33 NiATPUMKK EBponencbkoro Cotosy.

3 MeTol NIATPUMKM Ta PO3BUTKY Ci/IbCbKMX TEPUTOPIN Ta 3abe3nevyeHHA MPoA0BO/bYOI
H6e3nekn B perioHax 3anpoBaaxKyBaamca nporpammn camosabesneyeHHa rpomaz, Npoa0BO/IbCTBOM,
30Kpema nporpama «Cagu Mepemorn» 3a cnpuanHa Ypaay Kanaan, «U-lead 3 €sponoto», AKa
CNPUAE PO3LIMPEHHID MOXANBOCTEN rPOMaz, 3a y4acTio EBponeicbkoro Colosy Ta KpaiH-YaeHis —
Himeyunnun, MNonbui, Aanii, EcToHrii, ChoseHii [9, 10].

Y KpaiHi npaLtoe nporpama AeueHTpanizallii, 34iMCHI0ETbCA NiATPUMKa Aepxasm Ta OOH ana
3abe3neyeHHA HaCiHHAM, 106PUBAMM i CiNbCbKOrOCNOAAPCbKOK TEXHIKOIO.

MporpaMHMin JOKYMEHT, CNPAMOBAHMUIA Ha AOCATHEHHA NPOA0BO/bYOT HE3MNeKM B Cy4acHMX
YMOBax — po3nopaaxeHHa KabiHeTy MiHicTpi YKkpainu Big 24 KBiTHA 2022 p. «[po 3aTBEpAKEHHSA
nnaHy 3axo/is 3abe3neyeHHA NPOA0BObYOT 6e3neKkn B yMOBax BOEHHOMO cTaHy» [11].

Came UMM HOPMATUBHMM aKTOM OKPEeC/NeHO OCHOBHI HOPMM Ta IHCTUTYLiMHI 3000B’A3aHHA,
dYHKLT Ta NOBHOBAaXeHHA BiANOBIAHMX MiHICTEPCTB, BiAOMCTB Ta OpraHisaLlii ski MaloTb 4iATU He
NnLe Ha Nepioa, BOEHHOIO Yacy, a My MUPHMIA Yac.

3 MeTOl BAOCKOHA/NEHHA IHCTUTYLIMHOTO 3abe3neyeHHs Ta iHAMKATUBHUX MPUHLMNIB
bopMyBaHHA Aep!KaBHOI MNONITUKK y cdepax NPOAO0BONbYOT 6e3NeKM i PO3BUTKY CiIbCbKMX
TepUTOPiN, HeobXxiaHO:

1. JoonpautoBaTh Ta NPUNHATK 3aKOH YKpaiHu «[1po NpoaoBoabdy Be3neky», OKPec/nTH
NPUHLMMNKX Ta OCHOBM NPOAOBO/ILYOT Be3neKmn 3 ypaxyBaHHAM Cy4acHMUX NoTpebd Ta BUKAMKIB.

2. 3atBepanTtn CTpaTerito NpoaoBoabyoi besnekn Ha nepioa Ao 2030 poky (NpoekT byno
npeactaBneHo y MiHekoHomikm y 2020 pouj).

3. BAOCKOHaAUTM METOAMKY pPO3pPaxyHKy MpoaoBOAbYOI 6He3neknm 3 ypaxyBaHHAM
HanpautoBaHb Ta iIHCTpymeHTiB PAO.

4. 3abe3neuyntn po3pobaeHHA Ta HaJaHHA WOPOKY po3wmnpeHoro 3BiTy «CTaH cnpas y
ranysi NpoaoBO/bYOi besnekun i xapuyBaHHA B YKpaiHi» 3 ypaxyBaHHAM gocsigy PAO.

5. 3aTBepanTu ONpUADAHEHHA LLOPOKY MOKa3HWKIB MNpoaoBO/bYOi  6e3neknm Ha
nepxasHomy canTi  (MiHeKoHOMIKKM, MiHarpononiTMKKM) | LWOKBapTaNy — eKcnpec-aHanis.
OnpuItoAHIOBAaTM OKPEeMi MOKAa3HMKW MNpPoAoBO/bYOI He3neknm Ha canTi [epxasBHOi Cayxou
CTAaTUCTUKM 33 aHanorom LICP.

6. Ha niactasi aHanisy nokasHMKIB NpoaoBoaby0i 6e3neKkn, 3adisTn BianosiaHIi opraHu
BMKOHABYOI BlaAM ANA NOAONAHHA PU3MKIB Ta AOCATHEHHA IHAMKATUBHMX MOKa3HMKIB. 1A Lboro
chopmyBaTK MOCTIMHO Aitody pobouy rpyny i3 NPoAoBOAbYOI Be3nekn, A0 CKAaay AKOI 3any4mTn
npeacTaBHMKIB BiANOBIAHMX opraHiB — MiHeKoHOMIKM, MiHarpononitTMkM, YKpaiHCbKOI 3epHOBOI
acoujauii, [lep>kpe3epsy, [epxKcTaTy,

7. Y AKOCTi IHAMKATMBHMX MOKA3HMKIB Y NAaHAX | AePrKAaBHMX MPOrpamax OpPIiEHTYBATUCA Ha
[ocArHeHHss €C, 30Kpema: KasfopinHocTi gobosoro pauioHy (binbwe 3300 KKkan); WiAbHOCTI
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aBTOMODOIiNbHUX Aopir (binbwe 1 TUC. KM), 3aMi3HUYHUX KOAIN, 3MEHLIEHHS iIMMNOPTO3a/1eXHOCTI
TOLO.

8. 3aincHioBaTh GaKTOPHUIA aHani3 NOKa3HWKIB NPoAOBOAbYOI Be3nekn Ta po3pobaeHHn
3axo/4iB A4 NoA0NAHHA PU3MKIB 33 pe3ybTaTamu wwopiyHoro Global food security index.

9. CTBOPUTWN Ha PEryaspHiA OCHOBI rPynu 3 PO3POOKM Ta 3aTBEPAMKEHHA PErioHaIbHUX
npPoAoBO/IbYMX BanaHciB Ana BU3HAYeHHA NoTpeb i HaABHUX pPecypciB NPoA0BOALCTBA. 3a4iATH
TPEHIHTM ANA HaBYaHHA daxiBLiB B perioHax.

10. na 3abe3neyeHHA BWCOKOI KymniBe/AbHOI CMNPOMOMKHOCTI HaceneHHA YKpaiHu
3anobiraTm HagMipHOMY MiABULLEHHIO LiH Ha coliaNbHy MNPOAYKLUitO, CMPUATA NiABULLEHHIO
[oxoAiB Ta 406p0byTy KOXKHOrO yKpaiHuA.

BucHoBKu. [eprkaBHa noniTvka y coepi NpoaoBoabyoi 6e3nekn Mae CTaBUTM 33 MeTy
3abe3neyeHHss AOCTAaTHLOrO | PI3HOMAHITHOrO MNPOAOBO/LCTBA TE 3[0POBOr0  Xap4yyBaHHA,
OPIEHTYBATMCA Ha HaABHI pecypcu, NOTeHUian i MOMAMBOCTI BITYM3HAHOINO NPOAOBONBYOrO
cekTopa, couianbHo-gemorpadiyHnin cknag i notpebu HaceneHHa. HeobxigHO Ha AeprkaBHOMY
PiBHI CNpMATM BAOCKOHANEHHKO NOFICTUKM MOCTa4aHHA MPOAOBO/bCTBA, OCOOAMBO B yMOBax
BiApOAKEHHS eKOHOMIKM nicns 36polHoi arpecii pocincbkoi depepalii. Y cdepi po3BUTKY
CiNbCbKMX TEPUTOPIN ANA 3abe3nedeHHA NPoA0BOIbYOI He3nekn HeobxigHi NoAANbLIMIA PO3BUTOK
perioHanbHWUX Mnporpam, BKkAtoYatoum «Caam nepemorn» Ta «U-lead 3 €Bponoto», nigTprmKa
POCAVMHHWLTBA | TBAPUHHULITBA.
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Abstract

During the Covid-19 pandemic, the main goal of the health authorities of the Republic of
Kazakhstan was to build proper communications with citizens. At the quarantine stage, they
focused on providing people with information, raising their awareness, motivating people to
change their health pattern and behavior, informing people about government decisions, as well
as combating rumors and false information. However, not all these events were successful to
prevent further spread of the disease. Thus, there is a necessity to enhance the digital marketing
communications since all the aspects of our life shifted towards online interactions. Since there is
no ultimate strategy that would be applicable to all the situation and at the same way to all
countries, thus, the core of digital marketing communications should be assessed. Thus, within
this paper would be the following considered:

- to study the theoretical and methodological foundations of digitalization of marketing

communications in health care.

- the current state related to health care marketing among digital immigrants.

This paper would be carried out in the different databases such as Scopus and PubMed
through the software application called “Publish or perish” that extracts and analyzes scientific
papers from 2017 to 2022. Overall, 160 scientific articles were collected which later were
thoroughly analyzed to further inclusion in the following systemic review. After careful
consideration 15 articles were chosen to be synthesized. There is lack of empirical research on to
what kind of digital marketing communications are effectively used to communicate with older
patients. Evidence regarding necessity to identify ways to improve digital marketing
communications in the healthcare industry, thus elderly people would have high quality service.
There are potential enhancements towards digital communications since older patients are ready
to utilize digital health instruments.

Keywords: Digital marketing communications; Medical organisations; Health care; aging.

Introduction

Pandemic COVID-19 has major impact on society across the globe in all aspects. The
consequences of it for the last two years where the medical services have become the centerpiece
discussion in the worldwide arena. Thus, digital marketing communications play vital role in
healthcare organization’s strategy since for 2 years people were interacted on distance.

In this context, the aim of systematic literature review is to address the effect of digital
marketing communications towards elderly people, to analyse whether they satisfied with these
communications, do they have positive or negative experience. But first it is important to highlight
the target population of the research. Since the current research is covering the topic of
digitalization, the target population is digital immigrants. Prensky (2001) divided people into two
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groups, people who were born before 1980 are digital immigrants and who were born after are
called digital natives since they were born digital. However, there is doubt in the context of
Kazakhstan, would this notion be the same to it. Thus, there is a need to understand the
relationship digital marketing communications and certain age-groups to improve doctor-patient
communications in era of digital transformation.

In the reports of United Nations stated that the number of older citizens would be twice
more than today, thus as 2 billion of people (United Nations, 2013). However, older segments
(baby boomers and older adults) of the population are still unaware of the various basic tools used
by health authorities to implement digital communications. By using digital marketing
communications elderly people would get higher quality social medical support.

However, the use of marketing communications channels on the market of healthcare
differs from other markets since the ethical part might arise (Miranda G, 2013). Also, the main
peculiarity of healthcare services is that patients cannot tangibly or visually evaluate it that might
arise the difficulty to evaluate the use of marketing.

Methodology

Review approach in this paper was based on systematic review where it should be piece
by piece, methodically analyzed, synthesized previous researches (Hulland, J et al., 2018).
However, systematic review might be in different formats: statistical methods where would be
analyzed empirical material, bibliometric review, theory, method or they might evaluate research
topic in whole by using all related theories and concepts (Mandler, T, 2021). Nevertheless, the
goal of a systematic review is to analyze current situation of research area and to compare
different perspectives of different authors, to synthesize their work to find gaps and as a result to
give some specific recommendations for future research (Biemans, Wim, et al, 2021; Hulland, J.,
& Houston, M. B. 2020).

To investigate research topic the following databases would be used Scopus and PubMed
databases.

Further 5 steps of conducting systematic literature review were outlined in the figure 1.
The search of relevant articles was covered within the period from 2017 to 2022.
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*The framework of Population, Intervention, Comparison, Outcome, and
Step 1. Context (PICOC)
Review the
research
scope
~N
*Search keywords in two databases: Scopus and PubMed
Step 2. *Period from 2017 to 2022
The search J
atabase
~N
*Reading titles, abstracts and keywords
Step 3. *Excluding thematically
Initial review J
\
* Reading full texts
Step 4. Data
extraction )
*In-depth review the remaining articles to synthesise
Step 5.
Analysis and
ynthesis

Figure 1. The phases of the systematic literature review
The framework of Population, Intervention, Comparison, Outcome, and Context (PICOC)
(Booth, A, 2021) was used to determine the scope of the research (Table 1).
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Table 1: The framework of PICOC to identify the scope of systematic literature review of the topic

Concept

Definition according to Booth et al.

SLR application

Population

Intervention

Comparison

QOutcome

Context

The research held on the level of

digitalization  development in
health care.

The procedure to conduct
systematic literature review to
address the problem.

Techniques to compare the

different scientific research on the

preparedness of digital
infrastructure for older
generation.

To assess the existing knowledge
and to enhance the digital
marketing communications.

Benefit to particular group of
people, who would gain from the
results of the current research.

The research paper is dealing mainly on
effectiveness of digital communications
towards digital immigrants.

To find the gaps of previous research to
further research, for example,
preparedness of digital communications
infrastructure to involve older generation
into their well-being.

Contrasting different methods applied in
the previous works.

Identifying the gaps of previous research,
models and approaches in health care
domain.

Enhancing the existing digital marketing
communications in health care to make
clinics’ communications towards older
patients more efficient.

The next phase of the research was to search for relevant articles where the criteria for
inclusion was finding related articles through the keywords showed in table 2.

Table 2: The terms that were to conduct the searching and total numbers of works in databases

Databases

Keywords for search

No of articles

Scopus

PubMed

aging; digital communication; health care;

118

aging; digital communication; health care; 42

In figure (2) was summarised all the results of screening and searching process. The next
phase of the conducting research was to eliminate from 160 articles (20 of them were review
papers) irrelevant scientific articles by conducting content analysis where 115 articles were
excluded, after searching scientific publications with keywords. Next step was analysing the
remaining 23 articles, at this stage abstract and amin parts of the articles were skimmed. After this
stage, 8 more articles were excluded from the research. The remaining 15 articles fulfilled the
inclusion criteria and were further analysed for systematic literature review.

100
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Excluded articles
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(115)
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reading Excluded articles

N=23 (22)

Eligibility

4

Publications included to
further analysis

N=15

Included

Figure 2. The screening process of databases for systematic literature review

Systematic Literature Review

Digital marketing communications itself are young in nature, it has only been two decades
how it transformed our society: databases, exchanging, interchanging, social platforms and so on.
Digital marketing itself intertwines with artificial narrow intelligence, robotics, telemedicine,
almost all forms of marketing activities, all technology in general (Krishen, Anjala S., et al. 2021).
All these instruments not only are helping to diagnose and treat patients more effectively, but also
give opportunity to self-treat (Lupton D, 2013). Nowadays patients’ awareness is higher and they
want to take part in deciding what treatment would be more suitable for them. They conduct their
own research in looking for other medical experts’ opinion, or precedents of their treatment
(Jadad AR, Rizo CA, Enkin MW, et al., 2003). However, district physicians still have authority in
patient life, and patient would heed their word and consult with them (Biemans, Wim, et al., 2022).

Table 3: An overview of the chosen publications

No Authors Title Year Type

1 Kwang-il Digital technology to enable aging in place 2017 Review
Kim article

2 G.A. Mobile health for older adult patients: Using an aging 2019 Article

Wildenbosa barriers framework to classify usability problems

3 Anu Siren Older Adults and Emerging Digital Service Delivery: A 2017 Article
Mixed Methods Study on Information and
Communications Technology Use, Skills, and Attitudes

4 S.S. Oh Measurement of digital literacy among older adults: 2021 Review
Systematic review

5 Q. Lv Using mobile apps for health management: A new 2019 Article
health care mode in china

6 R. Coaching through technology: A systematic review 2020 Review

Bevilacqua  into efficacy and effectiveness for the ageing

population

7 V. Nittas COVID-19 and telehealth: A window of opportunity 2020 Note

and its challenges
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8 N. Friends from the future: A scoping review of research 2021 Review
Gasteiger into robots and computer agents to combat loneliness
in older people
9 T.D. Cosco Covid-19, social isolation, and mental health among 2021 Article
older adults: a digital catch-22
10  J.Y. Choi Development of health-RESPECT: An integrated 2020 Article

service.  model for older long-term care
hospital/nursing home patients using information and
communication technology

11 J. Stargatt Digital Storytelling for Health-Related Outcomes in 2022 Review
Older Adults: Systematic Review

12 L McCabe Using technology the right way to support social 2021 Article
connectedness for older people in the era of covid-19

13 M. White Communicating with Older Adults 2018 Article

14 S. Xu Digital inclusion of older people: harnessing digital 2021  Conferenc
technologies to promote healthy ageing in the e Paper
Western Pacific Region

15 T.L.Syroid  Therole of smart technology in promoting the rightto 2019 Article

health of older persons

G.A. Wildenbos (2019) in his study determined his age group 50 years old and above where
the aim of the research was to identify usability of medical health apps to older patients. Within
this research they identified 28 usability issues of the medical health app. The main difficulties that
arose the barrier for older patients in using app were cognitive, motivational, perception and
physical abilities of respondents, they experienced the usability of the app negatively (Oh, S.S,,
2021), since the main barrier is youth-centred design (Xu, S., 2021).

In contrast to A. Siren’ research (2017) showed that lack of digital technologies utilization
because of older age is merely exaggeration. The lack of utilization of digital instruments is because
of socio-economic and rather demographic factors (White, M., 2018) and older patients are willing
to learn how to use digital instruments (Bevilacqua, R., 2020).

Digital technology is made to provide better care and improve daily life of not only older
generations but people in general, and make more accessible. However, there are several issues
of digital environment rise not only from patients’ side but also from health care providers, since
implementing digital technology is costly (Kim, K., 2017).

In analyses of Chinese medical apps digital medical services divided into 6 types:
reservation and payment, medical consultation, medical education, medical instrument sales,
electronic medical records and chronic disease management. These services made doctor-patient
communication are more effective, patients can make appointments and follow-up their records
(Lv, Q., 2019).

Conclusion

To advance the topic of the current research the systematic literature review of articles
was analyzed. As it was stated marketing is a set of rules, concepts, methods and theories which
aimed to promote product further to older people in result of analysis of market’s necessities
Vasudevan, R. (2010). Therefore, for digital marketing communications there is a necessity to
conduct empirical research whether the medical oragnisations’ have digital communications and
they are usable for older patients, since older segments of the population are still unaware of the
various basic tools used by health authorities to implement digital communications. By using
digital marketing communications elderly people would get higher quality digital medical support,
thus, it would decrease social isolation, to rise access to all kinds of services, improve their health.
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Abstract: The rapid evolution of digital technologies has completely transformed how
marketing operates, demanding a deep understanding of the underlying dynamics that drive
digital marketing strategies and trends. In this research paper, we venture into the complex realm
of digital marketing, embarking on a journey to comprehensively explore the strategies that are
employed, the emerging trends that are reshaping the field, and the significant impact these
dynamics wield over businesses, consumers, and the broader socio-economic landscape. Through
a thorough examination of real-world case studies, industry insights, and scholarly investigations,
our paper strives to provide valuable and practical insights into the ever-evolving domain of digital
marketing. We aim to present a nuanced viewpoint that benefits not only practitioners and
researchers but also all stakeholders involved. By shedding light on the intricate relationship
between strategies, trends, and their eventual outcomes, this study contributes significantly to
the ongoing dialogue on effective digital marketing practices in our interconnected digital age.

INTRODUCTION

In a rapidly changing world, the landscape of marketing has undergone a seismic shift
fueled by the swift evolution of digital technologies. This transformation has altered the very core
of marketing practices, giving rise to the era of digital marketing. With this shift comes the
imperative to grasp the intricate dynamics that underlie the strategies and trends governing this
novel terrain. This research paper aims to delve deep into the multifaceted realm of digital
marketing, embarking on a journey to explore not only the strategies deployed but also the
nascent trends shaping this landscape and the significant impacts these dynamics yield across
businesses, consumers, and the broader socio-economic panorama.

Our exploration begins by comprehending the strategies harnessed by businesses to
navigate the dynamic digital sphere. These strategies extend beyond traditional marketing
methodologies, encompassing innovative techniques that leverage the immense power of
technological advancements. The ever-evolving digital marketing canvas presents a multitude of
strategies that necessitate a closer examination to uncover their effectiveness, adaptability, and
potential for reshaping consumer engagement paradigmes.

The consequences of this digital revolution ripple through businesses, consumer behaviors,
and the broader socio-economic fabric. As we embark on an exploration of digital marketing
strategies and trends, we simultaneously unveil the significant ramifications of these dynamics.
Businesses must adeptly navigate this ever-changing landscape to ensure consumer engagement
and loyalty. Meanwhile, consumers find themselves in an altered relationship with brands and
products, engaging through novel mediums and experiencing tailored interactions. Beyond the

105




Proceedings of the 3rd International Scientific Conference

microcosm of individual businesses and consumers, the amalgamation of digital strategies and
evolving trends also shapes the macroeconomic landscape, ushering in new paradigms of
economic growth and innovation.

In the following sections, we delve into real-world case studies, industry insights, and
scholarly analyses, crafting a tapestry that unveils the essence of digital marketing's strategies,
trends, and impact. We aim to furnish practical and valuable insights that resonate with both
practitioners and researchers, serving as a guiding light for navigating the complexities of this ever-
evolving digital domain.

1. Investigating the Diverse Domain of Strategies in Digital Marketing

In the dynamic landscape of digital marketing, the strategies employed by businesses play
a pivotal role in navigating the ever-evolving digital sphere. Traditional marketing paradigms have
transformed drastically with the integration of digital technologies, necessitating innovative and
adaptive strategies to capture the attention and engagement of today's tech-savvy consumers.
This section delves into a comprehensive exploration of the multifaceted strategies that
businesses deploy to thrive in this digital age.

At the forefront of digital marketing strategies is the concept of content marketing.
Content has emerged as a cornerstone of online engagement, allowing businesses to create
valuable and relevant materials that resonate with their target audience. Leveraging blog posts,
articles, videos, infographics, and social media posts, content marketing aims to provide
information, entertainment, or solutions that not only capture consumers' attention but also
position brands as authoritative figures in their respective industries.

Search Engine Optimization (SEQ) stands as another critical strategy in the digital
marketing toolkit. SEO involves optimizing a brand's online presence to rank higher in search
engine results. This strategy encompasses both on-page and off-page optimization techniques,
including keyword research, website structure improvement, quality backlink building, and user
experience enhancement. A strong SEO strategy enhances a brand's visibility, driving organic
traffic to its digital assets and nurturing sustained engagement.

Social media marketing has also emerged as a transformative strategy, capitalizing on the
widespread use of social platforms. Businesses harness the power of platforms like Facebook,
Instagram, Twitter, and LinkedIn to engage with their target audience, share valuable content, and
foster meaningful connections. Social media advertising, influencer partnerships, and interactive
campaigns are integral components of this strategy, amplifying brand reach and enhancing
consumer engagement.

Furthermore, the advent of data analytics and personalized marketing has introduced a
new dimension to digital strategies. By harnessing user data and behavior insights, businesses can
tailor marketing campaigns to individual preferences, delivering personalized experiences that
resonate on a deeper level. This strategy not only enhances consumer engagement but also
fosters brand loyalty by showing consumers that their needs and preferences are understood and
valued.
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In the digital era, the arsenal of marketing strategies is both diverse and dynamic, reflecting
the rapid evolution of technology and consumer behavior. The strategies discussed in this section
offer a glimpse into the multifaceted approaches that businesses leverage to navigate this intricate
landscape. From content marketing to SEO, social media engagement, and personalized
campaigns, these strategies collectively underscore the need for businesses to adopt agile and
adaptive tactics that resonate with the ever-changing preferences of digital consumers.

1.1 The Power of Strategic Content Marketing in the Digital Landscape

In the dynamic landscape of digital marketing, content marketing stands as a foundational
pillar, steering businesses toward meaningful engagement and brand establishment. This strategic
approach involves the creation, dissemination, and sharing of content that holds value, relevance,
and resonance. In today's digital realm, where consumers actively seek informative and
entertaining material, content marketing becomes a potent tool for businesses to forge deep
connections with their target audience.

At its heart, content marketing goes beyond mere advertising, seeking to enrich
consumers' experiences. For instance, a cosmetics brand might share makeup tutorials and
skincare tips through engaging videos, thus positioning itself as a reliable source of beauty
expertise. This approach establishes trust and credibility, transforming brands from simple service
providers into valuable resources.

The impact of content marketing reverberates beyond initial interactions, nurturing lasting
relationships with consumers. When audiences find substantial value in the shared content, they
evolve into loyal advocates for the brand. Think about the scenario involving a fitness clothing
company that consistently releases content about health and well-being, nurturing a community
of fitness aficionados who not only have confidence in the brand's merchandise but also connect
deeply with its comprehensive approach to overall wellness.

Amidst a landscape inundated with advertisements, content marketing emerges as a
strategic lighthouse, guiding businesses through the fog of consumer skepticism. By crafting
content that genuinely connects with its audience, brands transcend the limitations of
conventional advertising. Think of a sustainable fashion brand sharing stories of their ethical
manufacturing processes; this content not only educates but resonates with environmentally
conscious consumers, forging deeper connections and fostering brand loyalty.

1.2 The Strategic Compass of Search Engine Optimization (SEO) in the Digital Era

In an era where the internet has emerged as a primary hub for both information and
commerce, Search Engine Optimization (SEO) takes on the role of a strategic compass guiding
businesses in their quest to enhance online visibility and connect effectively with their desired
audience. This multifaceted approach encompasses a spectrum of techniques and methodologies
tailored to elevate a website's ranking on search engine results pages, thereby amplifying organic
traffic and fostering increased engagement.

At its core, SEO revolves around the optimization of a website's structure, content, and

overall digital presence to harmonize with the algorithms and benchmarks established by major
search engines like Google. This optimization journey encompasses two main fronts: on-page and
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off-page strategies. On-page SEO revolves around refining individual web pages by seamlessly
integrating pertinent keywords, crafting content that's both high in quality and informative,
optimizing meta tags, and ensuring a user-friendly browsing experience. On the other hand, off-
page SEO entails the cultivation of reputable backlinks, nurturing online relationships, and
enhancing a website's credibility from the perspective of search engines.

The significance of SEQ lies in its capacity to wield a transformative influence on a brand's
online prominence. A robust SEO strategy directly translates into elevated search engine rankings,
which subsequently culminate in heightened organic traffic and enhanced visibility. By upholding
the principles of SEO best practices, businesses can effectively harness the vast potential of search
engines as a conduit for targeted and conversion-ready traffic.

Furthermore, SEO operates within a dynamic framework that evolves alongside changing
algorithms and search patterns. Remaining attuned to these evolutionary shifts becomes
imperative to not just preserve but elevate a brand's online footprint. Through an ongoing process
of analysis, vigilant monitoring, and meticulous refinement, enterprises can meticulously calibrate
their digital assets to resonate harmoniously with the ever-shifting landscape of search engines.

In a digital realm where competition is fierce and attention spans fleeting, SEO charts a
course to not just survive but thrive. By adroitly navigating the intricate terrains of search engine
algorithms, businesses can carve out a significant online niche, ensuring their offerings, solutions,
and insights reach their target audience with precision and impact. As search engines continue to
serve as the cornerstone of consumer brand discovery and interaction, investing in a robust and
dynamic SEO strategy emerges as an indisputable pillar of digital marketing success.

1.3 Harnessing the Power of Social Media Marketing: Building Connections, Engagement,
and Brand Loyalty in the Dynamic Digital Landscape

Social media marketing has emerged as a powerful and transformative strategy that
enables businesses to connect, engage, and build relationships with their target audience on
various social platforms. One notable example of effective social media marketing is the way
brands leverage platforms like Instagram to showcase their products or services visually. High-
guality images and videos allow businesses to convey their brand's essence, values, and unique
offerings to their audience. For instance, fitness companies often post visually appealing content
featuring their workout gear being used by real people, effectively combining product promotion
with aspirational content that resonates with their target demographic.

Social media marketing goes beyond mere posting; it involves crafting interactive
campaigns and collaborations to capture audience attention. Starbucks, for example, launched
the "White Cup Contest," encouraging customers to decorate their white Starbucks cups and share
their creations on social media. This campaign not only engaged customers creatively but also
generated user-generated content, thereby extending the reach of the brand's message.

Paid social media advertising is another pivotal facet of this strategy. By using platforms'
ad features, businesses can target specific demographics, interests, and behaviors. For instance, a
travel agency could run an ad campaign showcasing exotic destinations to individuals who have
expressed an interest in travel. This precision targeting maximizes the impact of the marketing
budget by presenting content directly to potential customers.

The dynamism of social media marketing also allows for real-time interaction and
feedback. Brands can promptly respond to customer inquiries, address concerns, and even
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conduct polls or surveys to gather insights. Wendy's, a fast-food chain, is renowned for its witty
and engaging responses to customers on Twitter, which not only humanizes the brand but also
generates viral interactions.

In conclusion, social media marketing is a versatile strategy that empowers businesses to
forge genuine connections with their audience, creating a two-way conversation that drives
engagement and brand loyalty. Through visual content, interactive campaigns, targeted
advertising, and real-time interaction, brands can harness the power of social platforms to
effectively convey their message, cultivate relationships, and ultimately thrive in the competitive
digital landscape.

1.4 The Power of Data Analytics and Personalized Marketing

In the ever-evolving landscape of digital marketing, the fusion of data analytics and
personalized marketing has emerged as a dynamic and transformative strategy. This strategic
alliance involves harnessing the immense power of data analytics to understand consumer
behaviors, preferences, and patterns, and then tailoring marketing efforts to deliver highly
targeted and personalized experiences. This deep research delves into the profound impact of
data analytics on personalized marketing, exploring how businesses leverage data-driven insights
to craft tailored campaigns that resonate with individual consumers.

Data analytics plays a pivotal role in modern marketing by offering a wealth of information
about consumer interactions and behaviors across various digital touchpoints. By collecting and
analyzing data from sources such as website visits, social media interactions, purchase history, and
demographic information, businesses gain a comprehensive understanding of their audience. For
instance, consider Amazon's personalized product recommendations based on a user's browsing
history and previous purchases. By employing data analytics, Amazon predicts consumer
preferences and presents relevant products, enhancing the shopping experience and driving
higher conversion rates.

Personalized marketing takes data analysis a step further by translating insights into
targeted campaigns. By segmenting the audience into smaller groups based on common attributes
or behaviors, businesses can tailor content and messages to match each segment's preferences.
Spotify, for example, curates personalized playlists for individual users based on their music
listening habits. This customized approach not only keeps users engaged but also encourages
them to spend more time on the platform.

Machine learning and artificial intelligence (Al) further enhance personalized marketing by
allowing businesses to automate and optimize their strategies. These technologies analyze vast
amounts of data to identify patterns and make predictions. Netflix employs this approach to
recommend movies and TV shows to users based on their viewing history and preferences. As
users interact with the platform, the algorithms continually refine recommendations, leading to
higher user satisfaction and increased content consumption.

The impact of data analytics and personalized marketing extends beyond customer
engagement. Brands can also utilize these insights to create hyper-targeted advertising
campaigns. Facebook, forinstance, provides advertisers with tools to create ads that reach specific
demographics, interests, and behaviors. This precision targeting maximizes ad efficiency, ensuring
that content comes to the right audience at the right time. Examples from companies like Amazon,
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Spotify, Netflix, and Facebook underscore the tangible benefits of this strategic synergy. As the
digital landscape continues to evolve, data analytics and personalized marketing will remain at the
forefront of effective marketing strategies, enabling businesses to navigate the complexities of
consumer preferences with precision and impact.

2. Trends in Digital Marketing

In the ever-evolving realm of digital marketing, staying attuned to emerging trends is not
just an advantage but a necessity for businesses aiming to thrive in the dynamic digital landscape.
This deep research delves into the transformative trends that are shaping the future of digital
marketing, offering insights into how businesses are adapting to these shifts to effectively engage
and connect with their target audience.

. Video Content Dominance: The dominance of video content stands as a
defining trend in the digital marketing landscape. With platforms like YouTube, TikTok, and
Instagram Reels gaining immense popularity, businesses are leveraging video content to
convey their messages in a visually engaging and concise manner. Brands are incorporating
video content across social media, websites, and even emails, as video's dynamic nature
captures and retains audience attention more effectively than static formats.

° Interactive and Immersive Experiences: As consumers seek more engaging
interactions, interactive and immersive experiences are on the rise. Augmented reality
(AR) and virtual reality (VR) are being used to create immersive campaigns, allowing users
to experience products or services in a virtual environment. For example, IKEA's AR app
enables users to visualize how furniture would look in their space before making a
purchase, enhancing user engagement and decision-making.

° Voice Search Optimization: The growing prevalence of voice assistants like
Siri, Alexa, and Google Assistant has given rise to the importance of voice search
optimization. Businesses are adjusting their SEO strategies to accommodate voice-based
gueries, as spoken search terms often differ from typed ones. Optimizing content for voice
search helps businesses maintain their search engine visibility and connect with users who
rely on voice assistants for information.

° Inclusivity and Authenticity: Consumers today value authenticity and
inclusivity in brands. Businesses are integrating diversity and inclusivity into their
marketing efforts to reflect the diverse audience they serve. Brands that genuinely
embrace these values are resonating more strongly with consumers, as authenticity fosters
trust and loyalty.

° Sustainability and Social Responsibility: Consumers are increasingly
conscious of a brand's environmental and social impact. Sustainable practices and social
responsibility are becoming integral parts of marketing strategies. Brands that align with
causes, implement eco-friendly practices, or support social initiatives are resonating more
deeply with ethically-minded consumers.

° Ephemeral Content and Stories: The popularity of ephemeral content on
platforms like Instagram and Snapchat showcases the trend of temporary, short-lived
content. Stories allow brands to share authentic, behind-the-scenes glimpses, promotions,
and time-sensitive updates, fostering a sense of urgency and exclusivity among audiences.

The digital marketing landscape is in a constant state of flux, with emerging trends

redefining how businesses engage and connect with their audience. From video content
dominance and interactive experiences to Al-powered personalization and sustainability, these
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trends offer insights into the changing dynamics of digital marketing. By understanding and
embracing these trends, businesses can forge meaningful connections, enhance engagement, and
navigate the complexities of the digital era with agility and innovation.

3. The Impact of Digital Marketing: Shaping Brands in the Digital Era

In the contemporary business landscape, the advent of digital marketing has ushered in a
paradigm shift, fundamentally altering the way brands engage with their audience. This research
delves into the profound impact of digital marketing, showcasing how it has redefined marketing
strategies, transformed consumer behavior, and revolutionized business outcomes. Through
illustrative examples, we explore the multifaceted influence of digital marketing on various aspects
of modern business.

1. Reimagining Marketing Strategies:

Digital marketing has spurred a revolution in marketing strategies. Traditional methods
have given way to data-driven approaches, allowing brands to precisely target their desired
audience. For instance, social media platforms enable businesses to tailor their content and
advertisements based on user demographics, behaviors, and preferences. The result is not only
cost-effective campaigns but also an elevated customer experience. Nike's "Nike By You"
campaign allows customers to customize their sneakers online, effectively merging
personalization and convenience, driving higher engagement.

2. Transforming Consumer Behavior:

Digital marketing has significantly altered how consumers discover, evaluate, and purchase
products or services. Online reviews, influencer endorsements, and interactive advertisements on
social media platforms hold immense sway over consumer decisions. Amazon's customer reviews
and ratings, for example, shape purchase choices, indicating the growing influence of digital word-
of-mouth. Moreover, consumers are increasingly embracing e-commerce, and mobile shopping,
with seamless user experiences driving purchasing decisions.

3. Democratizing Brand Reach:

Digital marketing has democratized brand reach, allowing even small businesses to
compete on a global scale. Platforms like Google Ads and Facebook Ads offer cost-effective
advertising options, enabling brands to connect with potential customers beyond geographical
constraints. This leveling of the playing field empowers startups and local businesses to amplify
their presence. The success of the direct-to-consumer model adopted by brands like Warby Parker
underscores this shift, allowing them to circumvent traditional retail channels and directly engage
consumers through online platforms.

4. Fostering Engagement and Interaction:

Interactivity is at the heart of digital marketing's impact. Brands can engage with their
audience through social media interactions, live streaming, contests, and quizzes. The
"#ShareACoke" campaign by Coca-Cola invited consumers to customize bottles with their names
and share pictures, sparking a wave of user-generated content. This engagement not only
strengthened brand loyalty but also expanded the brand's reach through viral sharing.
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5. Real-time Analytics and Performance Tracking:

Digital marketing offers real-time analytics and performance tracking, providing actionable
insights into campaign effectiveness. Brands can monitor metrics like click-through rates,
conversion rates, and engagement levels, enabling them to adapt and optimize strategies on the
fly. The use of A/B testing to refine email marketing campaigns exemplifies this, allowing brands
to identify the most effective subject lines, content, and visuals.

The impact of digital marketing is far-reaching, reshaping the very fabric of business
operations and consumer behaviors. From innovative strategies to democratizing brand reach and
fostering engagement, digital marketing has become the cornerstone of modern business success.
Examples from brands like Nike, Amazon, Warby Parker, Coca-Cola, and numerous others
underscore how effectively harnessing digital marketing can propel brands into the digital age with
resonance and influence.

Conclusion:

In the ever-evolving realm of digital marketing, staying attuned to emerging trends is not
just an advantage but a necessity for businesses aiming to thrive in the dynamic digital landscape.
The diverse strategies and transformative trends discussed throughout this research paper
underscore the need for businesses to continually adapt and innovate to remain relevant in the
rapidly changing digital era. These trends are not mere fleeting phenomena; rather, they represent
fundamental shifts that are shaping the future of marketing. From the dominance of video content
and the rise of interactive experiences to the growing importance of voice search optimization and
the emphasis on authenticity and inclusivity, these trends are influencing how businesses engage
with their audience, deliver value, and cultivate brand loyalty. The incorporation of artificial
intelligence and data analytics into personalized marketing strategies is revolutionizing consumer
interactions, making them more meaningful and relevant.

These trends do more than just impact individual businesses — they contribute to shaping
the broader socio-economic landscape. Digital marketing trends are transforming the ways
consumers make purchasing decisions, influencing not only buying behaviors but also fostering
new economic models. Brands are no longer confined to traditional marketing approaches; they
have the power to connect directly with consumers and establish meaningful relationships, even
across global markets.

As we navigate the shifting currents of digital marketing, it's clear that embracing these
transformative trends is vital for the sustained success of businesses. By understanding and
leveraging these trends, brands can effectively navigate the complexities of the digital landscape,
connect with their audience on a deeper level, and create a lasting impact. The dynamic interplay
of strategies and trends showcased in this research reaffirms that the future of marketing lies in
innovation, adaptation, and a keen awareness of the evolving digital landscape.
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HIbW/AEH 9bYTAJIMEB
LUBIFAPMAJIAPBIHBIH MAHP/IbBIK,
TARbBIPBITTTbIK EPERLUENIKTEPI,
ROPREM/IK ©PIMI

MyTues 3MHyAna HKaKCbINbIKOBMY

M. ©TemicoB aTbiHAafbl baTbic KazakcTaH YHMBEPCUTETIHIH Npodeccopsbl, ¢.f.K., AOLEHT,
Opan, KasakctaH

MyxaH6eToBa aHrynim ©TenbepreHKpi3sbl

M. ©TemicoB aTblHAafbl baTbiC Ka3aKCcTaH YHMBEPCUTETIHIH OKbITYLWbICLI, MarucTp, Opan,
Ka3akcTaH

AngbiHanvesa 31bBMpa MypaTKbi3bl

M. ©TemicoB aTblHAafbl baTbiC Ka3akcTaH YHMBepCcUTETIHIH marnctpi, Opan, KasakctaH

OHipiMi3aeH LWbIKKaH TanaHTTbl Tyafa HobuaeH O0yTanmeB LblFapMallbiabiFbl TyFaH
Kepre, enre AiereH cymicneHLWinikTi, yATTbIK CaHaHbl OATYbIMEH, Ka3aK Xa/KblHa TaHbiMan GipTyap
TyAFanapapl AspinTeyimeH, Tapuxu OKufanapabl webep GasHAaybIMeH epekleneHeni. «AK,
XKaMbIK» aTTbl TYHFbILW ©1eHi 1943 xbinbl raseT 6eTiHAe KapuanaHfaH H.obyTtannes anebun anemre
BN1eH-KblpNapbIMeH, aHriMenepiMeH, CbiHM MakananapbiMeH TaHbliNa bacTanabl. Kasak aaebueri
TapuXblHAA TYPAi KaHpAa Kanam TepbereH H.0byTanmes, eH anapiMeH, TanaHTTbl *Ka3ylbl. On
«KapaH HapbiH» (1980), «OTTiH aAyHMe» (1986) aTTbl nosecTep, «HapkeckeH» (1989) pomaHblIH,
«En KOpfafaH ep» [OepeKTi SHMMeciH »Kasdbl. Tapuxm TaKplPbINTbl KaMTWUTbIH MNOBECTb-
poMaHAapbiHAa ep pyxTbl MaxambeT neH Mcatan TyAfacbiH KEHiHEH allbIn, 0iapAbiH 6aTbip/bIK,
aKbIHABIK *ON4APbIH XayblHIePAiK, epiK iCTEePiH KepceTed.

Kazywbl 1991 Kblabl Ka3akTblH, TanaHTTbl eHepnasbl Ceriz cepi bahpamynbl WaKwaxkos
emipiHeH cbip wepTeTiH «Ceri3 cepi» aTTbl NOBECTb Xa3adbl. Ra3yuwsbl b.HypxKekeesTiH «Ceri3 cepi
*oHe HabuaeH ara» [1] makanacbiHaa Aa Oy WbiFapMaHblH MAEANbIK-Ma3MYH/bIK epeKLienikTepi
ce3 6onaabl. byn TybIHAbICHI KOHIHAE Ka3ylbl: «TapuxXM TaKblpbINKa Kanam TapTKaH apbip
asylbl, emipae 6onfaH benrini ecimaepre HGannaHbICTbl O capanan, TYKbIPbIM anTy VYLIiH
3epTTeyli ae 6onyra TMic ekeH. CoMTIn Tapuxu AepeKkTep MeH e ay3blHaH *KMHafaH Wexipere
XyriHreHimae b6ipaeH Mcatan, MaxambeTTiH, *aKblH 6aTblp capaapiapbiHbiH 6ipi — Ceris cepi ecimi
KesikTi. On Kagimrigen xaHapl b6enHe peTiHae kesime enectefi. OHbIH, ©MipiHE KbI3bIKKaHbIM
coHwanblk, Ceris cepigeH TinTi alblpblAfbiM Kenmegi. ConTin e3im »KaszfaH «KanpaH HapbIHHbIHY
¥anfacbl «OTTiH AyHWE» aTTbl eKiHLWi KiTabbimaa MaxambeTneH Koca Ceris cepi beliHeciH kacayra
6ipa3 Kyw canabimy» [2, 2 6.] — aenai aBTop.

ABTOpAbIH, «EN KOpFaraH ep» aTTbl AepeKTi aHrimeci KeHec ofafblHbIH, HaTbIpbl, *Ka3yLibl,
NAHKTbl KayblHrep, ackepwn Konbacuwbl bayblipkaH MOMbIWYAbIHbIH, ©MIp OAbIH, Ty facbiH
TaHbITaabl.

HobuaoeH Ob6yTanMeB — KapbiMbl Kanamrep. Eare Genrini TyaranappiH, emipaeperid
3epTTen, eHHEK KoNbIHA Bapnay *Kyprisin, TbiH, NiKipaep KanablpraH Kanamrep «KaHapfaH aybla»
(1970), «bopaH Hbicanbaes» (1971), «Caxapa cbiHbl» (1973), «OinTeke bu» (1995), «Oppabacsl
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Koxabepren» (1995), «Mykarann MakaTtaes» (1996), «EceHTemip BekeH 6u» (1996) cbiHApbI
HipHelle o4epK, NyOAMLNCTUKANbIK eHDeKTep Ka3adbl.

OfaH KOCa, *a3yLblHblH M.OTemicynbIHbIH 6MIp *KONblHA apHafaH «OTTiH AYHME» aTTbl €Ki
benimai Tapuxu gpamacbl 1992 xbinbl M.Oye30B aTbiHAafbl Kasak akageMusanbik Apama
TeaTpbIHbIH, CaxHacblHAA KOWblAFaH. byn TycTa Ka3ylbliHbiH ApPamMa KaHPbIHbIH AamybiHa A3
©3iHAIK YNeCiH KOCKaHAbIFbIH alKblH aHFapyFfa bonaapl.

H.O0byTanmneB TanaHTbiHbIH, Tafbl Bip Kbipbl — aydapmallblibiFbl. «HabuaeH 96ytannes —
ayaapmaulbl. On 3.XemuHryanaiH, «KuammaHaskapo — kapabl Tay» (1977), B.HoMHAOHHbIH, «¥/bl
Ffobunae» (1981), C.CapTakoBTbiH «Tay camanbl» (1983) WwbiFapmanapbiH Kasak TiniHe ayaapabl. On
bynapaaH 6acka aa B.MuKynbaiH, ©.bUKYeHTaeBTbIH aHriMenepiH, coHaarn-ak M.cakoBCKUNAiH,
X.CeliToBTbiH, C.ManmynoBTbiH, B.ABAKMPOBTbIH, ©/eHAEpiH Ka3aK TiniHe ayaapabl» [3, 68 6.].
Kepkem ayzapma casacbiHa Aa MO Y/eC KOCKaH a3ylblHbIH, YATTbIK 94e0MeTTiH faHa emec,
2NeMiK 34eOMeTTiH AamMyblHa KYLL CafifaHablfbl aHbIK,

HobuaeH 96yTanmMeB — Tanfamnas aKkblH. AKblH eneHaepi TypAai TakblpbiNTbl KaMTUAb!.
OHblIH aTaMeKeHiHe, TyfaH XepiHe AereH bICTbIK, bIKbl1ACbl Xblp *XOA4apblHAH aHbIK KepiHea,.

AKbIH «TyFaH Xep» eneHinae:

MeHiH, anbbIpT KOHiNIMA] TaCbITTbIH,
Macbin Kblpfa XKeTyre MeH acblKMblH.
KiluKeHTalaaH KeK malicaHa ayHaraH,
Maknan gana, AnaapbiHa fallblKNbIH.

Kaaipingi »kypinniH-ay, TyciHben,

Kblpfa anapiubl, MpaHbakTbIH, ilWiHAEN.

TyfaH »epim, TonblparbiHAa KyaT 6ap —

FalWwbIK »apablH baypan anfaH KywiHaen [4, 4 6.] —
[en TyfaH MeKeHiHe cafblHbllbIH TebipeHe Kblpnanapl.

Kenemi wwafbiH 60ONFaHbIMEH OPHEKTI KblpaapblHa  aMLWbIKTbl CO3AEPi apPKblNbl TyFaH
MeKeHiHe apHafaH Tasa MeMifiH, CafbiHbIWbIH CbIMFbI3bIN Kibepedi. AKbIH eneHaepi naeanblk
YafblHaH /1@ TYFaH Kep YFbIMblH TaMblpbl TEPEH, TaHbIMFa XKeTenenai.

AKbIHHbIH, «TyHri gana», «bapbin em TyblN 6CKeH aybiabiMa», «Cbipabl Bynak», «Tobbin
TONKbIHbIY, «[ana, gana» eneHaepiHAe TabUFaTTbiH farkamn KepPiHICTepi, KeH Ka3blK AafaHblH,
CYNY/IbIFbl, KOFaM TblHbICbl, ©CKEH OpTa, 3amaHJacTap Tafdblpbl WbiHaMbl cypeTTenedi. TyfaH
XepaiH KagipiHe eTe 6iny akblH en1eHAepiHiH, 6acTbl MAeAChl caHanaabl.

AKbIH N033MACbIHAA ©/1EH, CO3re, aKbIHAbIK eHepre Kofapbl 6afa bepineai. Kactepni eHepre
6eT OypFaH aKblH XaHbl a4anAblKTbl, aAaMAbIKTbl Kananasbl.

KyHIM Ken Kuan Kybin on Tepberen,
Kamuwblnan wabbiTbiMabl TOPT 6PMEMEH.
TbIHbIMCbI3 TEDipeHeM, TO/IFaHaMbIH,
MaKcaTbiM Ma3anaiabl *KeTem JereH.

Cipa, meH benwerimiH ipinepait,

CoHAbIKTaH CblpblHa 9/1€M YHINEMIH.

Tinerim — Bipi 60/1bIN }KypPCEM AENMIH,

ApMaHLWbIN aKblH *aHabl iHinepain [4, 7 6.] —

(«Kamuwiblaan wabeimsimosi»)

Aen *blpnafaH akblH O TYKNipiHAEr apMaH-TiNeriH, MypaT-MaKcaTblH 94eMi KeTKizeai. AKbIHHbIH,
TbIHbIC-TIPWIAIMIH  Ce3iMTandblKNeH  blpFa  Kocadbl. AKbIHAbIK  6HepAeri  Ta3a/blKTbl,
WbIHAMbINBIKTbI CYMETIH aKblH e/1eHAepi TakblpbiN ayaHablFbIMEH epeKLleneHea,.
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AKbIHHbIH, BipraTap eneHaepi cesim MipimaepiH, KeHiN TONKbIHbIH, MaxabbaT TO/FaHbIChIH
blpaayfa apHanadbl. AKbIH Xblp/iapblHAA bICTbIK MaxabbaTrtaH repi eTKeHAi aHcay, Xbljbl
COTTEPAi eCKe asny, cafblHy cekingi cesimaep bacbim Kenea,.

AKbIH:

MaxabbaTtbim Bip e3iHe apHanfaH,

EpeH TyraH epkem efiH 6ap »KaHHaH.

CeH KapacaH, maraH bip caT Kynimaen,
HaHbIM MeHIH, »KalHap *KasablH ryaiHAeN.

LlanKbin oMbIM, WIAObLIT KEPHEP *aHbIMAbI,

CeHiH Ke3iH KYH HYpPbIHaH XanblHAbl.

CeHiH Ke3iH TaH Cama/ibl LWyaKThbl,

ApMaHbIMHbIH acKak, aHi cnakTbl [4, 13 6.] —

(«Maxabbamsim»)

Aen pUACHI3 ce3iMMeH blpaaca, eHai bipae:

TaHAaHAbIM FON, KaHbIMa Bip Kalbl TUrEeH Ka3fbl PaKaT TaHbIM-ai,

Ken Xbinaap 60Mbl cafblHbIN i34€N KYPIiNni3 Hefbin, TaHbIMaM?

Opaiibl kenin, OpangaH Kepin oTbipMbI3 Dipre »kaHfaHaa

HibeKTi kepreH TenewTe 60bIN KOCbINAbI KYLLIAK, *KaMblpal.

Apaga 6i3ai anwakTaTbin eTCe Ae CayneLl Tanam Kb,

KaHbiMAa MeHiH aK TYHHEH ayFaH aaybl 6ip apan *yp [4, 106.] —

(«TaHOGHObIM FOUI»)
[en cafblHbIL ca3blH KeTKizeai. Maxab6aT TakblpblObIHAAFbI aKblH ©/1EHAEPI OKbIPMaHbIH Kelae
leKci3 Oip KeHICTiKKe keTesnece, Kelae TYHFUbIKKA CYHTiTKeHael acep Kangbipagbl. Cesimre
KYPbIZIFaH MKbIp XON4apbl akbIHHbIH, iLKi *aH AYHWECIH, XypeK TyKnipiHaeri TebipeHiciH »apus
Kblaazbl.
ANamAbIKTbl, aKMKATTbl, a3aMaTTbIKTbl YCTaHFaH aKblH KOFaM KenbeTiHe, 3amaH TbiHbICbIHA

Ke3 kibepin, Gapla aaam3aTTbl KAKCbIAbIK Kacayfa, NeHAeWiNAiKTeH, TaKannap/blKTaH,
apamapblKTaH aynak bonyfa, enre KbIaMeT eTyre wWaKplpaapl.

TebipeHin ©3-03iMHEH KYPEMIH Ko,

Apamra Bip XKaKCbINbIK TiEerim Ken.

Honbimaa aH cynciHep i3 Kanmaca —

OnnamblH He YLLIiH eMip cypemiH aen.

OMIpAiH KMNbl-KMAbl Ke3eHiHAe,

MaraH Toi 40C apackl, 83 enim Je.

MNeHaenik KeneHkeciH kenberHaeTce,

Hant bepem AnamabikTel cesemid ae [4, 106.] -
(«TebipeHin ©3-63iMHeH»)

AKbIH agam OO/IMbICbIHAAFbI adanAblk, agamMablK, Ta3ablK, i3rifliK, KiCi/liK CbiHAbl MiHE3-
Ky/IbIKTapAbl apAaKTan, con i3ri Kadip-kacnetTepai iHKIpAIKNeH »bipaayfa Kymap. Kapananbim
aKkblH Oipeyai acblpa MaKTan, KafbiMnasgaHa Kblp apHamanapl. Agamaap apacbiHAafbl
HayblpMaLLbINAbIKTbI, *KaKCbIbIKTbI, CbIMAACTbIKTbI, afamMrepLUinikTi 6ap bIHTACbIMEH Kblpaanapl.
AKbIHHbIH, ©/1eH-Kblp/lapblHaH ©3iHAIK 6o/IMbIC-DITIMIH, KacneTTepiH aHFapyfa 6on1abl.

H.90yTaneBTiH, TbIHbIMCbI3 eHOeri MeH Mo i3[eHiCi HOTUMKeCiHAE Kapblk KepreH «KanpaH
HapbiH» noseciHae epskypek MaxambeT BTemicynbl emipiHiH, caH benectepi KepiHic Tabaabl. XaH
)acafbiIMeH OipHelle XblnJapfa YNacKaH KeckiNeckeH alKacTapZa, KaHabl maiaaHaapaa
KarKbIMafaH 6aTblp KYPEK anacapmac apbiCbl, *Konaac cepiri Mcatah oKKa ylibIn Kasa TanKabl
Kyn3enicke Tyceni. «ATbiHa aarige KoHFaH MaxambeT KanaH fanafia »Kaffbl3 KOPTbiN Kene
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*aTKaH. AlHana Kyna Ty3. bipiHeH coH, 6ipi CO3bINbIN }KaTKaH KaAnakK »KOoH, ayapblifaH acTayaan
neHKureH gaeHaep. Apakifik kaTafaH, apakigik wowak Ttebenep, 6bynpart-byihpaTr bengep
kesaeceqi. Ocbl Toebenep *Konayllibifa anbiCTaH a14e0ip CaT asHbILWTLI OM aKenreHaen. Micatalt Kasa
HbonfaH Kapanbl KYH Ke3 angpiHaH Ketnenai. En sknHaraH Konbaclbl, aTafbl aCKapMeH TeH, 6aTbip
eHi XaHblHAa *KOK. AnbIC cynap anabbl cyanbin, Aana Teci MiMen Kyapbin KanfaH cekingi. Ketepinic
KyMpen, McaTalh okKa yLKanbl bepi MaxambeT cbiHapbiHaH apblafaH akKydan MyHbl efli, OHbIH,
KapakaH bacbiHAa MO KalfbiHbIH i3i bap-abl» [5, 25 6.].

aHbl kyn3enreH MaxambeT 6aTbip 3MpaT 6acbiHa TyYHEM, *as3blKCbI3 Kalafa yllblparaH
eninepre MyHblH aTadbl. ATaMeKeHiH XaH-TepeHiH TabaHblHa TaNTaTKbICbl KEIMEN KaH MaligaHra
YaHbIH Ca/fifaH, *Kay OFblHA ©3 KeyaeciH ToCcKaH McaTal 6aTbipAblH Ka3acblH KeTKi3eai. ABTop oaaH
9pi CbIbbI3FbIAAN ChIP/bl YH KaTKaH Benricia gaybICTbl }onayllbl-KOHaKNeH TinaecTipea,.

Benriciz gaybic MaxambeTTiH, coHblHa MaHrip XxaH meH balifambeT cynTaHHbIH TYCKEHIH,
CON eKeyi BACbIH »KYTNan TbiHbIM TanMalTbIHbIH }KETKi3edi. KapanalbiM XafblK KaH LieHrenaeH
KYTbl/IbIMN, KO3i allblapblH, anainaa on yakelTTbl MaxamOeTTiH Kepe afManTbiHbIH aiTaabl. OMmipi
KblCKa DoNFaHbIMEH Ky Ka3aK XxasKkbl MaxambeT ecimiH y/ibl akbiH, epPXRYPEK TyAFa PETIHAE ecTeH
WbIFAPMaNTbIHbIH 6aaHaanabI.

Ocbl OKMFaflaH KeMiH yw KyHHeH coH MaxambeT 6acTaraH bipHelwe capba3 TepekTi
KYMbIHAAFbl MKOHFpP XaHHbIH, €H, sKaKblH ya3ipi bankbl buaiH, ayblabiH Wabaabl. bana bGiTkeHA;
bINaTbIN, €1 apacblH LWYNATKAH, aybla illiH a3aH-Ka3aH Kbl/IFaH LWaNKbIHWbIIbIK XaHfa Aa XKeTin
HOHripAiH, yperiH Kawbipbln Kosdbl. MaxambeT 6aTbip OCbl OPbIKTaH COH, ©3iHWe oM Tyhea,.
Bipae auwbl, bipae Tyllbl ©MipAiH OTKiHWI eKeHiHe Hanuabl. MoHTip XaHHbIH, 3bIMUSAHAbIFLIHA
Tipinep faHa emec, eninepait Ae py13a emMecTiriH sKaKcbl yibiHaabl. MaxambeT 6aTtbipablH, 6ap oibl
NcaTai apmaHbIH OpbiHAAY, MicaTal KeriH KalnTapy eKeHAairi aHbIK.

ABTOp ofaH api MaxambeTTiH COHbIH aHApbIFaH aTTbl/bl TONTbIH, WAbYbIAbIH CMNATTANAbI.
«WaHAabl KepreciH «anae KyFblHLbI LWblFap» Aen cekem angpl. *Kay Aece apyafbl KO3blM, apKachl
KYpbICTalTbIH 2AeTiHe 6acTbl. ACTbIHAAFbI aTbl A3 eNeH/en, NbICKbIPbIHbIN Kanbin eaj. AT yCTiHAETI
KalKbl KblNblW acbiHFaH MaxambeTTiH, 6eT anneTi e3repin, Ky3iHeH bi3fap TerinreHaen 6on
KaTynaHbIn, Tyna 60Mbl Wap 6onatTal WnblplblK aTbin KeTTi. Con 6ip Ke3ae apTKbl A6HHIH, KYH »Kak,
KabafblHAaH OHbIH, *KONbIH aHAblFaH Kapy/abl acKep Tobbl Aa KblnaH, eTTi. MoHaa KOpPTKaH
»onbapbicTaint bonraH HaTbIP *KaAMa-*KaH KOpaMCcaFrbiH abin, UblfbIHAAFbI CaAafblH biHFanAan oip
BbITKbINALI OMNaHFa TYCTi e, WeNTeCiHA WOKbIHbI NaHaan Xaydbl TOCbIN *KaTTbl. backa aman Kok,
efli, ana-cana Kalyfa apaaHabl. XaH-Cy/NTaHHbIH, Kapy/ibl KONbl CanAblpTbin Keneai, Kepin »KaTblp»
[5,416.].

Manfbi3bbiH Aen KamblknaraH epxKypek 6aTblip OHTanbl XKepaeH »Kay TobbiH Ke3aen aTa
bactanabl. CoHbIHAH Kene aTKaH TOMTaH KYTblIAyAblH amasblH OlnafaH OaTblp *KaHTasnac Kyk
Keweni. AKaybi3 aTbiMeH CeH COKKaH 'KaiblkKa Tikenen TyckeH BaTblpAblH, iciHe TaHAaHFaH »Kay
apTbiHaH Xypyre 6aTta anmai, »kana-tapmasai oK atapl. *Kasylbl cypeTTeyiHeH MaxambeTTiH con
COTTEr *aHTaNacbl, amasCbl3 KyMi aHbIK KepiHeai. ACbll A0CbIH }OFANTbIN KaH XYTKaH baTblpabiH
6YN »KOJbl Tl Ke3iHEH TaKbIMbl YMPEHTEH, Ta/lai alKacTaH amaH ajbin WbIKKAH XaH cepiri aTbiHaH
anbIpbINybl ayblp COKKbl H6onbin TMedi. MaHbl KyM3enin, KacipeTTi bi3ara OyablKKaH 0N erinin
blnanabl. HKasywbl 6aTbipAblH, *KaH AyHWeciHAe 60abiN KaTKaH apnanbiCTbl, OKiHiLL-KYMiHiLWiH
webep KeTKizemq;.

En apanaraH MaxambeT Tafbl @ alNTybl OKMFaFa Tan Kenedi. Harawsbicbl CaTbibanabiHbIH,
yMiHAe KarbapaKkaT yMbIKTan *KaTKaH 6aTblpabl Kapy/bl SCKep KopluayFfa anadbl. byn ©36ekkannes
cyntaH meH OpblHOOp rybepHaTopPbIHbIH, Kacaybiabl F0NMKOB 6acTafaH eny LWaKTbl Kapy/bl
9CKepAiH, KapaKlWblablk apekeTi 6onaTbiH. OCKep KWiMiH KureHaep MaxambeT OTemicyabiH
TYTKbIHAAyFa OpblHOOP rybepHaToOpbIHbIH, YKiIMi BoMbiHLIA KenreHaepiH 6aaHAanabl. 9ckepnep
KapcblnackaH 6aTblpAblH, KOMbIH KiceHaen, 6ainnan aKkeTyre okTanfaH catre « MaxambeTci3 HalbIk,
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XOK, MaxambeTci3 HapblH KOK» Aen TONIKbIHAAW KYPCiHiN, apyaHagal KyHipeHreH XasblK, VHi
ecTinea.

Kapa xanblKTbl Tanan, Kapa KaufblHbl TeHAipreH balmarambeT cynTaHHbIH angpiHa
aKkenreHae ae MaxambeT mi3 Haknanabl, KaTyabl KabafbimeH 6eT Kapatnanabl. MaxambeT neH
NcaTanablH MaKCcaT-MypaTbiH, *KOCMNap/ibl apeKeTTepiH Oinmekwi 6onFaH CyATaHHbIH, cayasbl
TyCna-TyC KenreHaemn, 6aTbip ilWTEN KalHafaH bi3a-KeriH CbIpTKa LWblFapbIn, Keyaeci aapuaaan
Tacuabl. baTbIp/bIK NEH aKbIHAbIKTbIH, KOC Ti3riHiH KaTap ycTafaH ep MaxambeT el KalimblknacTaH
Kecine ceneng,.

«...030epiHaen xaHaapapiH,
KapHbl XyaH bunepait,
ATaHOanm AaycbiH akbIpTbin,
JlayasbIMbIH KOKKe LaKbIpTbIM,
CyNTaHbIH Cyfa cynatbin.
XaHLWacblH Kakna anablHAa *KblaTbim,
EpHiH eTTel Tecicin,
KeHipaeriH Kkecicin,

blpafa BacbiH TyCipin,
MblaFagaH KaHblH afbl3bim,
BacbiH Keccem gen eaim!..

AKbIHHbIH, alTKaHbl CO3 emec, anablHAafbl aTa *KayblHa aTKaH Cyp MepPreHHiH ofbl es;.
XanblK NafHaTbl WbIHbIHAA Aa KeyaeaeH oK 6on atbinabl. ON TUTEH KepiH KMbin Tycep KbiabllTal,
Waybin Tycep Wap bantagan eni. KasakTta ep 6o1ca MaxambeTten-ak 6onap... EKi skakTbl 6ip Tingj
aJam OHbIMeH TasacnanTbiH» [5, 102 6.].

bl3a-KeKKe To/bl YHIHEH *KOPbIKTA XaH K04aCbiHaH, Ty/INapbliHaH aiblpblAfaH epAaiH, eKciri,
epiHeH 6e3reH aTa KYPTbIHbIH 3ap/bl KyWi cesineTiH 6aTbipablH, Kahapnbl cesi baimaramber
CYNTaHAObl OK TUreH KOKXKanaah CeHAENTIN, )KepPMeH-*KeKCeH Kblaadbl.

asywbl wbirapmaga MaxambeTTiH, OOMblHAH KepiHeTiH 6acTbl Yl KAcMeTTi HaKTbl
KepceTesi: Tyn1a 6oMbiHa BITKEH BXeTTiK NeH ep MiHe3, *K0/10apbIC KYPeK, akbIHAbIK YCKip Tin. On
Tap KanacTafbl KyHAepiH Ae 6oc eTkizbenai. Tanayaa KanfaH KypTblH oinan anaH, 60AFaH KeHini
6aTbIPAbIH, LK TONFAHbICBIH XbIP FbIMN LWbIFaPabl.

[Ubirapma coHblHA@ MaxambeTTiH ARMFaHlWI@ aTTbl  acbll  KapblHAH KanfaH /bl
HypcyntaHmeH Tingecyi KepiHic Tabaapbl. OKECiHIH PyXTbl *KblpaapbiH KaTka 6ineTiH 6anaHbIH,
HolblHaH [a epsKyPeKTiK, 6aTblNabIK, Kalcap/blK, XaH-CyNTaHfa ewWwneHAainik 6akanbin Typaapl.
oHrip XxaH Kasa Tanca Aa, eWTeCcKeH *aynapbiHblH a1 Ae Tipi ekeHairiH 6ineTiH MaxamberT, en-
YKYPTbl OK TECKEH Key/aeCiH Kepce Ae, AyLINaHFa *KalblHFaH KyY3iH KOPMENTIHIH anTaabl.

Kasywbl H.0bytanuesTiH «OTTiH, AyHMe» noseci — «KalpaH HapbiH» LWblFapmacbiMeH
cabakrac TyblHAbl. byn Wwbirapmara 6aTbip MaxambeT ©TemMicy/ibiHbIH, Kalfbl/bl Ka3aFra ylliblpap
anaplHAAaFbl XOPbIKTAPbI, epiK icTepi apkay bonfaH.

LLIblrapmaHblH, BacTanyblHAafbl aBTOP cypeTTeyiHae Taburat NeH agamHblH, iLKi Kal-KyMi
yHAecin xaTtblp. Ky3 aibl 6acTanfanbl CyblK Ke/i COKKbICbiIHAaH bOepekeci KallkaH aklHana,
TYHXbIpafaH TabufFaT xep ynae TobbIAFbl CanTbl KaMLbICbIHbIH, cabbiHA WMeriH cyien KeHinci3
OTblpfaH HaTbIPAbIH, XaH AYHUECIMEH TiNAECKeHAeN acep Kanabipaabl. Kusanra 6epinin, eTkeHiHe
OKiHILLIH 6inaipin TYHKblparaH MaxambeTTi KMHafaH MyH-3apbl Aa b6enrini cexkinai.

Kapyabl xkirittep Catan, "Mymbip, KbiabiwTbl baimarambeTTiH opaacbiH bapnan-bakbliayra
aTTaHAabIpbIn, ToHM BacTaraH Bip ToN XKiriTTi afa cynTaHHbIH opAacbiHa OpbliHOOpAaH KeneTiH Kapa
Xonabl 6akblnayfa Kibepegdi. OppaHbl bapnaygasbl Kiritrep MoHrip xaHfa, ofaH KeMiH
BalimarambeT cynTaHfa KbI3MeT eTKeH, 6apbiMTaHbl KacCin KbinfaH balwarbipapl ycTanasl. Mcatan,
MaxambeTTep KaiblK acbin KeTKkeHae HKaHripaiH bynpbifbiMeH McaTakapiH ayblibIH LWaAYbIM, SMeNi
HecibeniHi 6ana-waracbiMeH LWbIPKbIPATbIN XaHHbIH, anfblHa anbin GapfaH LWanKblHWbI A3 OCbl
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Balwwarblp 6onatbiH. VicaTal yuwiH 6yn Kapa *Kaybi3ablH OacbiH WanKbi3faH MaxambeTTiH, eHAir
oMbl balimarambeT cyNTaHHbIH, aybiabiH Waby enji. ««AK OiNeKTiH, KyLli, aK Hal3aHbIH, Yibi» Aen
H6opiHiH, Tac-TyMiH 6onbin KenreH barnam-6aTyachl ocbl edi. LLlain KalMHaTbiM yakbITTaH KeWiH
capbasgap eki Ton 6Honbin, Ayp KeTepinin balimarambeTTiH aybiiblH Wabyfa aTtTaHabl. ToHM
HbactaraH Ton abbip-cabblp 60bIN }KaTKAH ayblNAbIH KefKe TyCcbiHaH, "ymblp meH CaTanaaH Keni
wabybinaanasl. KacbiHa Keinbiw neH Opaabaiabl Tafbl eki-yl capbas eptkeH MaxambeT e3i a/ri
eKi TONTbIH, KaK opTacbiHaH Kenin TyTKMbindaH Wwabaapl. bopcbik TebeneH aTTaHFaHAafbl Kenicim-
yaze ocbl egi» [6, 108 6.].

CyNTaHHbIH, ayblNblH OMpaHaan, Hamsarep 6aTbipbl boXKbaHAbl, KEHXe Kbi3bl 33y3aTThbl
KOJIfa TyCipin, TOKanbl TabblH KbI3blH XYriMeH »KeTekTen iwki HapbiHFa »on TapTadbl. Kapa
XanblKTblH KamblH oMnafaH 6aTbipAblH, XaH-CyNTaHAApFa, en iliHe ipiTKi canfaH yasipiep MeH
Kenecrepre Hapa3bl/blfbl }KaHbIH *Kal TanTblpManabl.

MNoBecTb MaxambeTTiH Ka3acbiMeH aaKkTanaabl. MaxambeTneH »Ky3be-y3 cofbiCnak, Tyrini,
TINTEH CYCTbl »Ky3iHE Tike Kapayfa 6aTnamTbiH XaHHbIH *KaHCbI3Aapbl OATbIPAbIH YMbIKTAN KaTKaH
COTIHAE eNKeCiHeH KblNblWNeH Wwaybln acbla epai MepT Kblnadbl.

Ma3ywblHbIH «KalrpaH HapblH», «OTTiH AYHWME» TybIHAbIAPbI MIHTINIK TapuUXM TyAFanap
MaxambeT neH McatanaplH, epnik icTepiH AspinTen KaHa KoMMalabl, Kenep ypnakTbl adan
NOCTbIKKA,  OTAHCYMrilLTIKKe,  GaTblndblKKa, Kalcap/blKKa, WelleHAikke  Tapbuenena;.
MaxambeTTiH, McaTtanabl AapinTeyiHiH, Heri3ri TyWiHi — «KbI3fbllWTa OOAFaH ecin epaiH» KeriH
KaWTapy faHa emec, CON epniKTi naTlafa, XaH-CynTaHaapfa, bunepre Kapcol, eHbeKLi bykapaHbl
¥aybl3AapAblH KaHAbl WeHreniHeH 6ocaTy VLLiH XXyMcayblHAA eKEHAIMN aHbIK,.

KopblTa aiTcak, HabuaeH obyTanmes — Typi sKaHpAa i34eHiN, Kasak a4e0bueTi TapuxbiHaa
MOJ1 Mypa KanaplpfaH TanaHTTbl TyAfa. TyblHAbIAApbl Oip 6afbiTTa, 6enrini H6ip TakbIpbIn afacbiHAA
faHa wekKTenin Kanmanapl. LLbifapmanapbliHAa 3amaH, KOfam, afam OONMbICbIHbIH, WipiMaepiH
YaKbIT TbIHbICbIMEH aCTaCTblpa OTbIPbIN KaMTYyFfa ThipblCcapbl.
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Auxiliary verbs in English

Mammadova Sevinj Gulmammad
ASPU, CFL, Baku, Republic of Azerbaijan

Summary
Auxiliary verbs, also known as "helping verbs," are an essential part of English grammar.

They are used to support the main verb in a sentence, conveying additional information such as
tense, mood, voice, or aspect. Common auxiliary verbs in English include "be," "have," and "do."
For example:

e Be:am,is, are, was, were, being, been

e Have: have, has, had, having

e Do: do, does, did
These auxiliaries are combined with the main verb to create different tenses (e.g., present, past,
future), forms (e.g., continuous, perfect), and questions/negations.
Key words: auxiliary, do, does, did, have, verb

“Be “ auxiliary verb
The verb "be" is one of the primary auxiliary verbs in English. It is used to form various tenses,
passive voice, and other grammatical constructions. Here are the different forms of the verb "be"
as auxiliary verbs:

1. Present Simple:

e |am
e Youare
e He/she/itis
e Weare
e Theyare
2. Past Simple:
e |was

e You were
e He/she/it was
e We were
e They were
3. Present Continuous:
e |am being
e Youare being
e He/she/itis being
e We are being
e Theyare being
4. Past Continuous:
e | wasbeing
e You were being
e He/she/it was being
e We were being
e They were being
5. Present Perfect:
e | have been
e You have been
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e He/she/it has been

e We have been

e They have been
Past Perfect:
| had been
You had been
He/she/it had been
We had been

e They had been
Future Simple:

e |will be

e You will be

e He/she/it will be

e Wewill be

e They will be
These forms of "be" as auxiliary verbs help convey different aspects of time, continuity, and passive
voice in English sentences.

“Have” auxiliary verb
The verb "have" is another essential auxiliary verb in English. It is used to form various tenses,
including the present perfect and past perfect, as well as other grammatical structures. Here are
the different forms of the verb "have" as auxiliary verbs:
Present Simple:

e |have

e You have

e He/she/it has

e We have

e They have
Past Simple:

e |had

e You had

e He/she/it had

e Wehad

e Theyhad

Present Perfect:
e | have had
e You have had
e He/she/it has had
e We have had
e They have had
Past Perfect:
e | had had
e You had had
e He/she/it had had
e We had had
e They had had
These forms of "have" as auxiliary verbs are used to indicate possession, create perfect tenses,
and express various nuances related to time and completion.
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“Do” auxiliary verb
The verb "do" is another crucial auxiliary verb in English. It is used to form questions, negatives,
and emphatic statements, as well as in certain other constructions. Here are the different forms
of the verb "do" as auxiliary verbs:
1. Present Simple (for questions and negatives):
e Do l/we/you/they?
e Does he/she/it?
2. Past Simple (for questions and negatives):
e Didl/we/you/they/he/she/it?
3. Emphatic Statements:
e |dolike it.
e They did finish their work.
4. Negatives (without the main verb):
e | donot (don't) like it.
e They did not (didn't) finish their work.
The auxiliary verb "do" is used to add emphasis, form questions and negatives, and clarify
meaning in sentences.
“Modal” auxiliary verbs
Modal auxiliary verbs are another important category of auxiliary verbs in English. They are used
to indicate possibility, necessity, permission, ability, and other attitudes or modalities. Here are
the most common modal auxiliary verbs:
1. Can: Indicates ability, possibility, or permission.
e | canswim.
e Can | borrow your pen?
2. Could: Similar to "can," but often used in a more polite or conditional context.
e | could swim when | was younger.
e Could you help me, please?
3. May: Indicates possibility or permission.
e It may rain later.
e Maylcomein?
4. Might: Similar to "may," often used to express a lower degree of possibility or a tentative
suggestion.
e She might join us for dinner.
e You might want to consider that option.
5. Must: Indicates necessity or strong obligation.
e | must finish this report.
e You must be careful when crossing the street.
6. Should: Indicates advice, recommendation, or obligation.
e You should eat more vegetables.
e |should call my parents.
7. Ought to: Similar to "should," often used to express a moral obligation or expectation.
e You ought to apologize for your mistake.
8. Shall: Often used to indicate future action, especially in formal or British English.
e We shall meet again.
e Shall I open the window?
9. Will: Indicates future action or willingness.
e | will help you with your project.
e Will you attend the meeting?
10. Would: Often used to express polite requests, offers, or conditional statements.
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e Would you like some coffee?

e IfI had more time, | would travel.
Modal auxiliary verbs are versatile and are used to convey different shades of meaning in various
contexts.

Using auxiliary verbs
Auxiliary verbs, also known as helping verbs, are used to add more meaning to the main verb in a
sentence. They can express tense, mood, voice, or aspect. Common auxiliary verbs include "be,"
"have," and "do." Here are some examples of auxiliary verbs in sentences:
Tense:

e Sheis reading a book.

e They have finished their homework.

e | will goto the party.

e Ifyou can, please help me.
e He might come later.

e The cake was baked by my sister.

e The report has been submitted.
Aspect:

e Sheis studying for her exams.

e He has been working all day.
Remember that auxiliary verbs work in conjunction with the main verb to convey specific
meanings in a sentence.
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KRAHYECTBEHHOE COCTOAHWE
CE/TbCKOXO3AMNCTBEHHbIX 3EME/Ib
PECITYBINKW KASAXCTAH

AbybakmpoB AnnmxaH KanpxaHoBuy
[oxtopaHt DBA, AnmaTtel MeHeixMeHT YHuBepcuTeT, Pecnybnvka KasaxcraH, r. Aamars

AHHOTaUWMA.

B KayecTBe UeNM MCCNefoBaHMA aBTOP pPacKpbiBaeT npobnembl COBepLIeHCTBOBAHMA
Ka4eCTBEHHOrO y4yeTa 3eMe/ib CEeNbCKOXO3AMCTBEHHOIO Ha3HayYeHuA. B cTaTbe pPacCMOTpeHbl
COCTOSIHME CeNbXo3yroamin, nNpobnembl ynpaBaeHWA 3emeNbHbIMW pecypcamu, B YaCTHOCTM B
chepe cenbckoro Xxo3AancTea. BoiABNEHbI YNYLWEHNA B 3eMENIbHOM 3aKOHOAATENbCTBE B OTHOLWEHMM
KNnaccuduKaumMm Cenbxo3semesib U UX XapaKTepUCTUK. MoKasaHbl NpeMmyLLeCTBA KOCMUYECKOro
MOHWUTOPUWHIA 3emenbHbiX yrogni. OTCYyTCTBME 3KOHOMMYECKUX KpUTEPMEB NPUBOAMUT K
ManoadpPeKTMBHOMY MAAHUPOBAHMIO, @ B JdajbHeMWem — HepauMOHa/NbHOM 3KcnayaTaumm
3eMebHbIX Mowaaen. YCTaHOBIEHO, UTO CE/TIbCKOXO3AMCTBEHHbIE Yrobs, BbiObIBLINE M3 060POTa
He 3QdEKTMBHbI B YCIOBUSAX PbIHOYHON SKOHOMMKM, MO3ITOMY HEODXOAMMbI MEPbI MO BOB/EYEHMIO
nx B 060pOT. 3aBMCMMOCTb 60/bLLIMHCTBA OTPAC/AEN OT KadecTBa 3em/1M 06ycnaBIMBAET BAXKHOCTb
BbIOOPa METOAMKN OLLEHKN Ka4eCTBEHHOIO COCTOAHMS yroami. s apPpeKTMBHOIO NCNOAb30BaHMSA
CeNbxo3yroamin cnepyet CTUMYNMPOBaTb [06POCOBECTHbIX CeNbCKOXO3ANCTBEHHbIX
TOBaponpom3BoamMTenei, 310, B CBOK oyepeapb, byaeT cnocobcTBOBaTb YBEAMYEHMIO MAXOTHbIX
naoWanen, CeHoKocoB, nacTbuly, MHOTONETHUX HacaxkaeHun. Ob6obLleHbl  MeToAMKM
COOTHEeCeHMA CEe/IbCKOXO3ANCTBEHHbIX 3emenb K KOHKpEeTHoMy BMAY yroami
CeNbCKOXO3ANCTBEHHOIO Has3HayeHuA B 3apybeHbIXx CTpaHax M NpuBeAeHbl MPUMEpPbl WX
yAydlWeHMA C y4eTOM pervoHanbHbix ocobeHHocTer. Pa3paboTaHbl pekomeHAauuMn Mo
YCOBEPLUIEHCTBOBAHMNIO KAa4YeCTBEHHOMO Yy4yeTa 3emesib CeNbCKOXO3ANCTBEHHOIO Ha3HayYeHuA Ha
npumepe MNMC-TexHoNornm.

BeeneHune. 3emna ABNAETCA rMaBHbIM PECYPCOM 3KOHOMUKM. Ee LeHHOCTb Kak ¢dakTopa
Npon3BoAcCTBa M OObeKTa HeABMXKMMOCTM NpUAAeT 3emne ocobblii CTaTyC, HO U YCNOXKHAET
npouecc ynpasaeHua eto. [1paBOBOM CTATyC 3eMeb CENbCKOXO3ANCTBEHHOrO Ha3Ha4YeHMA MEeHANCA
B 3aBMCMMOCTM OT NOAUTUYECKOTO CTPOA M OPUEHTMPOBAHHOCTY IKOHOMMKM HA PA3BUTUE KAKOWM-
nmbo oTpacav NPOM3BOACTBA.

3emenbHbIn KoaeKc Pecnybnnkin KazaxctaH 3aHMMAET B3BELLUEHHYO MO3MLMIO B BOMPOCaxX
COOTHOWEHMA  MpaB  rOCYAAPCTBEHHOM M 4acTHOM  COBCTBEHHOCTM  Ha  3eMko
CeNbCKOXO3ANCTBEHHOMO Ha3HAYeHWA WM paspellaeT TOBaponpou3BoauTento cBoboaHO BblOpaTh
dopmy cOBCTBEHHOCTH, OLLEHNB CBOW BO3MOXKHOCTMY.

B HacTOAWee Bpemsa CenbCKoe X03AWCTBO — OAHO W3 MPUOPUTETHBLIX HanpasaeHWA
SKOHOMMKM CTpaHbl. OAHAKO CUTyaums C 3emenbHbiM  0DOpPOTOM, @ WMEHHO Hanuyune
HeMCcnoab3yemblx NAOWAAEN, KOTOPble COCTAaBNAOT BONbLUE TPETM PAa3MeEPOB CTPaHbI, 3acTaBaseT
3aaymaTbcs 06 addeKTMBHOCTM MoAenn ynpasneHua 3emneill, o6 onTMmanbHoOCTM Bbibopa
HanpaBNeHMA 3KOHOMMKMK. B cBA3M C npeobnagaHnem Ha TeppuTopum pecnybivKkn apuaHbIX
nacTbuLL, 1M NONYNYCTbIHHOM 30HbI, LenecoobpasHbiM Bbi10 Bbl pa3BUTME KMBOTHOBOACTBA. [1s
3TOr0 HY)HO NEepPecMOTPeTb 3eMe/IbHYK MONUTUKY, OPUEHTUPOBAHHYIO Ha BblpallMBaHME
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MOHOKY/BTYPbI, N MOBbICUTb LLEHHOCTb KOPMOBbIX YrOAMIA. B AaHHOM cTaTbe onmMcaHbl Npobaembl
MeHeXMEHTa CeNbCKOXO3ANCTBEHHbIX YITOAMA 1 BO3MOXKHbIE MYTU UX Pa3peLleHmns.

MaTtepuanbl M METOAbl MCCNenoBaHMA. Bonpoc KayecTBEHHOrO OCBOEHMA 3emefb
CENbCKOXO3AMCTBEHHbIX YrOAMN Ha CErOAHAWHUI AeHb ABNAETCA 0C0D0 aKkTyanbHbIM, TaK Kak WX
OrpomHble naowaam B PK He wucnonb3ytorca. Kpome TOro, HeobxoAMmo OTMETUTb, 4YTO B
CTAaTUCTUYECKMX AOKYMEHTaX He BCEeraa OTpaKeHbl Te KaYeCTBEHHbIe NMoKa3aTenn MCNo/ib3yemblX
CEe/IbCKOX03AMCTBEHHbIX 3€Me/b, KOTOPbIE MMEOTCA GaKTUYECKM.

Mpn NpoBeAeHNN NCCNef0BaHNI NPUMEHANNCH Cneaytoline MeToAabl: MOHOrpaduyecKmii
—nccnenoBaHme Teopumn onpeaeneHna KauecTBEHHOMO COCTOAHMA 3eMeb CeNbCKOXO3AMCTBEHHbIX
yroaui, BblABAEHME HEAOCTAaTKOB B 3TOM 061acTv, M3ydeHue onbiTa 3apyberkHbIX CcTpaH;
aHAMTUYECKUA — aHANM3 AaHHbIX, MOJYYEHHbIX B pe3ynbrTaTe WMcCnenoBaHWA, abCTpaKTHO-
NIOTMYECKMn — pa3paboTKa NPeasioKEHNN U NMPUHATUE PELLEHWNI; CTaTUCTUYECKUIM — cOOP AaHHbIX
KauyeCTBEHHOIO COCTOAHMSA CENbCKOXO3AMCTBEHHbIX YroAMI U APYron Heobxoanmon nHbopmaumm.

B KauyecTBe MCXOAHbIX MaTEPMANOB MCCNeAOBaHMA OblAM  MCNONb30BAHbl  OTYETbI
YNONHOMOYEHHbIX OpraHoB B chepe ynpaBAeHWA 3eMeslbHbIMM pecypcamu, rocyaapCTBEHHbIe
NPOrpaMMbl Pa3BUTMA CENbCKOro X03AMCTBa, JAaHHble KommuTeTa no cratuctmke MH3 PK,
MUWHUCTEPCTBA CENbCKOro X03AMCTBA, CBeAeHMA 0dULMANbHOM CTAaTUCTUMKMK, [POA0BONBCTBEHHON
n Cenbckoxo3ancTeeHHon OpraHnsaumm ObbeamHeHHbIX Haumii.

Pesynbtatbl M ux obcyxaeHune. PaumoHanbHoe W 3QdEKTMBHOE WMCNOAb30BaHME
Ba)KHeMLWero 13 NPMPOAHbIX PECYPCOB — 3eMAN BCeraa Hbi10 1 OCTaeTcA akTyanbHOM Temor. OHO
TpebyeT MNOCTOAHHO [ENCTBYHOWEN CUCTEMbI KOHTPONA W CAEXeHMA 33 KAYeCTBEHHbIM W
KO/IMYECTBEHHbBIM COCTOAHMEM 3eMeNlbHOro GOHAA M ero MCNoNb30BaHWEM, TO eCTb Heobxoanm
MOHWUTOPUHI 3eMenb. KasaxcTaH 3aHMmMaeT 9 mecto B mmpe no naowaam. OaHako A0 Cux nop
MMETCA OrPOMHbIe NIOLLAAN HEVNCNONb3YEMbIX 3eMENb (PUCYHOK 1).

Kocranan

®
Kaparanaa

Tangu-Kopran
Kesssinopaa ®

Axtay
. 35,1

Anmarel
o

Ycnosusie o6o3navennn:

A0 30 % or 30 ao 50 % Gonee 50 %

I'lpumeanMe: UCTOYHUK — CBOAHLIA aHaANUTUYECKUMI OTYET O COCTOSIHUM U UCMONb30BaHUU
3emensb 3a 2019r.
PucyHok 1 — YaenbHbIi BEC 3eMenb 3anaca no coctosHuio Ha 1.01.2020 r.

Kak BMAHO M3 pUCYHKa 1, HEUCNO/b3yemble 3eM/IM MMEelTCA BO Bcex 061acTax, HO
HamnbosblUMe UX NAoLWaaM cocpeaoTodeHbl B KaparaHanHekon — 16,1 maH ra, uan 16,8% 3emensb
3TOM KaTeropuu B pecnybnmke, AkTioouHckon — 13,4 maH ra (14,0%), KbibinopamHckon — 11,3 mAaH
ra (11,8%), BoctouHo-KazaxctaHckol — 9,9 maH ra (10,4%), MaHrucrayckont — 9,5 maH ra (10,0%),
AnmaTtuHCKoM — 7,8 MAH ra (8,2%), ATbipayckolt — 7,1 mAH ra (7,4%), KoctaHalickot — 6,1 MAH ra
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(6,4%), 3anagHo-KasaxctaHckon — 4,0 maH ra (4,1%) n Masnogapckoi — 3,8 maH ra (4,0%)
obnactax. JaHHasa KaTeropms 3emens 3aHMMaeT 36,4% 3emenbHoro poHaa pecnybamkum. B coctase
3emesb 3anaca npeob1agatoT CeNbCKOXO3ANCTBEHHbIE Yroaba — 78,3 MAH ra (81,9%), B Tom umcne
51,7 Tbic. ra nawHu, 2 011,3 Tbic. ra 3anexu, 2 146,0 Tbic. ra ceHokocos M 74 119,9 Tbic. ra nactoumLy,
[1].

ArponpomblWaeHHbIN KomnaeKe KazaxcTaHa UrpaeT KAKYeByto PO/b B SKOHOMMKE CTPaHbI.
Pazsute AlK  ABNAeTCA  rapaHTOM  YCTOMUYMBOIO  PasBUMTUS  CTpaHbl, YBEAUYEHUA
NPOM3BOANTENBHOCTUN TPYAA M NPOAOBONLCTBEHHOM He3onacHoCTU. [ocyaapCcTBEHHAA NPporpamma
Pa3BUTUA arponpoOMbIlLIEHHOrO Komnnekca Pecnybamkm Kasaxctan Ha 2017- 2021 rogpl
OpMEeHTMpOBaHa Ha nosblweHne 3OGEKTUBHOCTM MCMONb30BAHUA 3EMENbHbLIX PEeCcypcos,
MOCKONbKY 3emMnd  ABAAETCA [NaBHOM (GaKTOpOM npom3BoACTBa M 6e3  pauMOHanbHOro
MCNONb30BaHMA CENbCKOXO3AMCTBEHHbIX YroAMIi arpapHas NOAUTMKA HEOCYLLECTBMMA.

AHanM3 nporpammbl MOKa3bIBAET, B PacTeHMEBOAYECKOM OTPAC/IM MMEKTCA caeaytouime
npobaembl, HANPAMYO CBA3aHHble C HEPALMOHA/IbHBIM MCMNONb30BAHMEM 3EME/TbHbIX PECYPCOB:
HeAOCTaTOUHbIe TEMMbI ANBEPCUPUKALIMM MOCEBHbIX MAOLLAAEN CENbCKOXO3ANCTBEHHbIX KYAbTYP;
HepaLMOHaNbHOe NCNONb30BaHME 3eMe/b CE/TbCKOXO3ANCTBEHHOIO Ha3HavyeHa; HecobatoaeHme
peKkomMeHayeMbIX Hay4HO-0HOCHOBAHHbIX ceBoobopoToB. Mpobaembl BONpoca MCNONb30BAHMA
3eme/ib Haxo4AT OTPaXKEHNE N B COCTOAHMM KMBOTHOBOAYECKOM OTPAC/IN: HU3KaA MPOAYKTUBHOCTb
CeNbCKOXO3ANCTBEHHbIX KMBOTHbIX M NTULbI Ha GoHe cnabolt obecnevyeHHOCTM KOPMOBOW 6a30M;
HEe4OCTAaTOYHOCTb MOCEBHbLIX MAOWAAEN NOA KOPMOBbIMM U dYypaXKHbIMU  Ky/NbTypamu;
HepaLMOoHabHOe MCNONb30BaHMeE NACTOULWHBIX yroamnii [2].

B cTpaHax ¢ meHee 61aronpuATHLIM KAMMATOM M MOYBEHHbIM COCTAaBOM A/1A CEeNbCKOro
XO3AMCTBA B MPOrHO3MPOBAHUMN YPOXKAA U NAAHUPOBAHMW MCNONb30BAHUA 3eMeNb NPUMEHAETCA
TEXHOIOTMYECKN M HAay4HO 0DOCHOBAHHbIM NOAX0A BO M3DeKaHWe NoTepb CeNbCKOXO3ANCTBEHHOMO
npownssoacTea. OnbIT MlopaaHun 1 MapoKKo noaTsepxaaeT addeKTUBHOCTb Mcnonb3oBaHmA MNC-
TEXHONOTNIM ANA onpeAeneHna NPUrogHOCTM 3eMAn A8 BeAEHUA CEeNbCKOro X03AncTea. MNepsbim
3TanoOM OLUEHKM NPUTrOAHOCTM 3eMeflb A1A CeNbCKOTo XO03AMCTBA ABAAETCA KOMMIEKCHAA OLLEeHKa
NPUTOAHOCTU C YYETOM KOJIMYeCTBa OCaKOB, TEMMEPaTypbl, NPOLEHTa YKOHA, TUMOB NOYBbI U
NPOCTPAHCTBEHHOTO pacnpeieneHna KONoALEB C NOA3EMHbIMU BOAAMMU.

3T napameTpbl MCMNONb3YIOTCA B MPOCTPAHCTBEHHOM aHa/NW3e, KOTOPbIA  MOXKeT
MOAENNPOBaTb  MPUIOAHOCTb  3emau. [lnaHMpoBaHWe, CBA3AHHOE C  KaX4blM  TUMOM
3eM/1eNoNb30BaHNA, OCHOBAHO Ha ArcGIS, n oHO BKAOYaeTca B MHPopmauumio ob aHanmse
NPUroAHOCTM 3eMAKN. Ha ero 0OCHOBE CeNbCKOXO3AMCTBEHHbIE YrOAbA NOAPA3AENAOTCA Ha YeTbipe
Knacca: BbICOKAA MPUIOAHOCTb, YMEPEeHHasa MpPUroAHOCTb, MWHUMAAbHAA MNPUIOAHOCTb U
HenpurogHocTb (Tabamua 1). YTo KacaeTcs HorapHOro 3emsienenysa, To NAOWAAb MNPUTOAHbLIX
3emenb onpeaenaerca GpusnmyeckMmm GakTopamm, B OCHOBHOM KAMMATUYECKUMMMK YCAOBUAMM,
KO/IMYeCTBOM OCaAKOB, TEMMNepaTypoM, YKNOHOM 1 TUMOM MOYB, B TO BPEMA KaK NPUrOAHOCTb AN
OpOLIAaeMbIX KyabTyp OMpefensieTca B 3aBUCMMOCTW OT AOCTYMHOCTU W FPYNNMPOBKM pecypcoBs
noasemHbix 8o, [3, 4].
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Tabnuua 1 — Knaccbl NnpuroaHoOCTM 3eMenb Noa Cenbckoe X038nCcTBo, CHOPMUPOBAHHbLIE HA OCHOBE
MC-TexHonorun

Knacc npurogHocTtu OnucaHve orpaHuyeHust B UCNonNb30BaHUK 3emMnu
Bbicokas
OrpaHu4eHust OTCYTCTBYIOT NMMBO HEe3HaYUTENbHbIE
NpUrogHoOCTb
YMmepeHHas OrpaHuyeHus, KOTOpble B COBOKYNHOCTU YMEPEHHO OCMNOXHAIOT ANUTENbHOE
nNpUroaHoCTb nonb3oBaHue 3emnemn
MuHumanbHas OrpaHnYeHus, KOTOpble B COBOKYNMHOCTM OCIIOXHSAIOT ANUTENbHOE
NpUrogHoOCTb nonb3oBaHue 3emnen
HenpMroaHOCTL 3emnsa ¢ orpaHUYeHnaMM, KOTopble MOryT ObiTb CO BpEMEHEM YCTPAHEHbI, HO 3T0
He MOXeT OblTb MCNPaBMNEHO CYLLECTBYIOLMMU 3HAHUAMU U NO NPUEMNEMON LieHe
lMpumeyaHue: UCTOYHUKK [CcM.3, 4]

®AO (MpopoBonbcTBeHHaa W Cenbckoxo3sncTeeHHaa OpraHusauma Ob6beanHeHHbIX
Haumi1) onpenenseT cenbCKOX03aMCTBEHHYO NPUIOAHOCTb 3eMe/b Kak CNocobHOCTb obecneynTs
MOTEHLMANBbHO AOCTUKMMYIO YPOMKANHOCTb A5 KOP3WMHbI CENbCKOXO3AMCTBEHHbLIX KyabTyp. 1o
naHHbIM  ®AO, noTpebHOCTb B OLEHKAX 3eMeslb, OCHOBAHHbIX TOAbKO Ha WX MNPUPOAHOM
noTeHumMane, cHM3MNacb, a bHonee BaXKHbIMX CTafM OLUEHKM BO3MOXHOCTEM YyNpaBAeHWUs
(TEXHONOMMIN M NOAXOA0B) C Y4ETOM XapaKTepa 3eM1en01b30BaHMA U COLMANbHO-3KOHOMMUYECKNX
daKkTopoB (MEeToAMKM, BNOXMEHWA, 3aTpaTbl M pe3ynbTaTbl), KaK 3TO JenaeTcs, Hanpumep, B
«OUeHKe cTeneHn aerpaaaummn 3emenb B 3acyLIMBbIX panoHax» (LADA) 1 Bo «BcemmpHom 0630pe
noysocbeperatolLmx 1 Bogocbeperatouimx noaxonos 1 texHonornin» (WOCAT) [5]. YTobbl
BOB/IEYb HEMCMO/b3yEMbIE 3EMN B CENbCKOXO3AMCTBEHHbIN 060POT, Ha Hall B3rsA4, B NepByto
oyepenp, HEoOXOAMMO BHECTU WM3MEHEHWMA W AOMNOJAHEHWMA B KAacCUdUKALMIO OTHEeceHuA
Cenbxosyroami K onpeaeneHHomy smuay yrogabs. B 3emensHom Koaekce PK ot 20 mntoHa 2003 roaa
He npeacTasneHbl TPeboBaHMA K SKOHOMMYECKMM MOKa3aTeNAM CE/IbCKOXO3AMCTBEHHbIX YrOANN,
TOrA4a Kak KpUTepum MNpPUroaHOCTM 3eMAM K TOM WAM WMHOM KaTeropuu AONXKHbI YYMTbIBATb
YPOXKAMHOCTb,  CTAHAAPTU3aLMIO  arponpPoOM3BOACTBEHHbLIX U MOYBEHHO-MESIMOPATUBHbIX
XapaKTEPUCTUK 3eMeNb, PACTUTENBHOCTb, YPOBEHb 3arpPA3HEHHOCTM TOKCUYHbIMM BELLLECTBAMMU U
T.4. [6].

Mo cocTtosHMto Ha 1.01.2020r. naowanb 3emesib CeNbCKOXO3AMCTBEHHOIO HasHaYeHus B
CTPYKType 3emenbvHoro ¢oHaa PK coctasndaet 106,4 maH ra unm 40,5% ncnonb3yembix 3emens. M3
HWUX HaMBONbLLMI yAENbHbIN BEC 3aHMMAtOT nactouua — 73,4 MAH ra. (pucyHok 2). OaHaKo 3ToT
rnokasaTe/lb BOBCE He O3Ha4aeT NPOoAOBO/IbCTBEHHYIO 6E30MNacHOCTb CTPaHbl M 0HecnevyeHHOCTb
CeNbCKOro X03AMCTBA 3eME/IbHbIMU Pecypcamu.

B [Tamms

B MroroneTare HacaKIeHRL
172

1847.80

B 3a1exs
B Cenoxocsl
217880  BIlactomma

8 Oropoas! B CTVA. Hageas!

ﬂpumeqauwe: CBOAHbIN @HANUTUYECKUIA OTYET O COCTOSIHUM U UCNONb30BaHUKU 3emens 3a 2019r.
PucyHok 2 — CTpyKTypa CenbCKOX03ANCTBEHHbIX YrOAui B COCTaBe 3eMenb
CenbCKOXO3ANCTBEHHOrO Ha3Ha4YeHUs No cocTosiHUIo Ha 1 aHBaps 2020 roaa, Toic.ra
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B KaTeropmu 3emenb 3anaca Takxe npeobnagatoT nactbumula. Kak n3BecTHo, CoCTas yroami
onpeaenseT cneumannsaumo. Haamyme orpomHbIX NAOWAAEN KOPMOBbIX YrOAMM 03HAYAET TO, YTO
HeobxoAMMO  pa3BMBATb  KMBOTHOBOACTBO. KasaxCTaHCKMe arpapum C  eCTeCTBEHHbIX
CTApOBO3PACTHbIX CEHOKOCOB MO/YYalOT B CPEAHEM MAKCMMyM 5-7 L/ra ypokasa Ans 3aroTOBKM
rpyboro Kopma, ogHaKo, Npu 3TOM A0MKHbIM 06pa3oM He NMPUHMUMAETCA BO BHUMaHWE KayecTBO
KOPMOBOW Maccbl. [Mpn KOPMIEHWM KMBOTHbIX BarKHa COANAHCMPOBAHHOCTb PaLMOHa, KOTOpas
3aBUCUT OT MpPaBUIbHOrO BblI6Opa KOPMOBOW Ky/AbTypbl M COPTOB MHOFONETHMX TPaB, CPOKOB
3aroTOBKM 3TUX KOPMOB [7].

C uenbto paLMOoHaNbHOTO MCMOAb30BaHWA NAcTOMLL pa3paboTaH 1 yTeepkaeH 3akoH PK «O
nactbuuax» ot 20 peBpana 2017 roaa, COrnacHO KOTOPOMY KOPMOEMKOCTBIO NacToOuLL, ABNAETCS
NPOAYKTMBHOCTb MACTOMLWHOIO TPABOCTOA Ha eAMHMLY NAOWAAM, @ HOPMbl Harpy3kn nNo BMAam
CENbCKOXO3SAMCTBEHHbIX KMBOTHbIX Ha 0OLUIyt0 naowaab nactouw, anddepeHUMpPoBaHHbLIX MO
pervoHam. C y4YeTOM BbIMaca CeNbCKOXO3AMCTBEHHbIX MKMBOTHbIX 6e3 HaHeceHuA yulepba
HOTaHNYEeCKOMY COCTaBy NACTOMLLHOMO TPABOCTOA M €ro NPOAYKTUBHOCTM ONpeaenatoT npeaenbHo
[ONYCTUMbIE HOPMbI Harpy3KkM Ha obLyto naowaab nactéuu [8].  MICTUHHYO KapTUHY
COCTOAHMA YrOAMN MOXHO OTCNeAUTb C MOMOLLbID KOCMWYECKOTO MOHMTOpUMHra 3emenb. Ero
3HAYMMOCTb BO3pacTaeT C NpuHATMEM [OCYAapcTBEHHON Nporpammbl «Lindposon KazaxcTaHy,
HamnpaBAeHHOM Ha Pa3BUTME SKOHOMMUKM U yyULLEHWE KAauecTBa KMU3HM HaceneHua pecnybamnkm
3a CcyeT BHeapeHusa Uuudbposbix TexHonoruit [9]. OAHOM M3 334ay NporpaMmbl ABNAETCA
uMdpOBM3aLMA  CENbCKOTO  XO3AMCTBA, [Apyrad 3ajaya  «rocyaapCTBOo —  rpakaaHam»
npeaycMaTpMBaeT MeponpuATMA MO CO34aHMI0O WM BHeAPeHWto WMHGOOPMALMOHHOM CUCTEMBI
EAMHOrO rocyAapCTBEHHOMO KadacTpa HeABMMKMMOCTM NyTeM KOHCONMAAUMN MHOOPMALMOHHbIX
cuctem  (ABTOMATM3MpPOBAHHAA WMHPOPMALMOHHAA CUCTEeMa FOCYAapPCTBEHHOrO 3eMeslbHOro
KagacTpa, focyaapcTeeHHan 6a3a AaHHbIX «Pernctp HeABUMKMMOCTUY).

Ocobasa ponb UMdpoBM3aLMM 3aKNOHAETCA B TOM, YTO Ha CErOAHALIHNI AeHb B CEIbCKOM
xo3aicTBe KaszaxctaHa [0NA  CenbXx03TOBApOMpoOM3BOAMTENEN, NPUMEHAWMX LUMPpOoBble
TEXHONOTMM NPU  NPOU3BOACTBE CE/NbCKOXO3ANCTBEHHOM MNPOAYKUMKW, He3HayuTenbHa. 370
HeraTMBHO CKa3bIBAETCA Ha POCTE YPOXKAMHOCTM CEbCKOXO3AMCTBEHHbIX KYbTYP M COKPALLEHWM
3aTpaT NpY BeAEHUM CeNbCKOro X03sMcTBa. HecmoTpa Ha nocTosiHHyto paboTy MCX PK cerogHs
MHPOPMALMOHHbBIE CEPBUCHI TPYAHO Ha3BaTb PAa3BUTbIMM M3-33 OTCYTCTBMA €AMHOW CTPYKTYpb,
MHTErpaumMmM M MNOKPbITUA BCEro UMKAA MPOLLECCOB BO B3aMMOAEWCTBUM CyOBLEKTOB PbIHKA M
rocynapctsa [10].

MpoBeaeHne KOCMUYECKOrO MOHUTOPMHIA 3eMesb N03BOAET co3aasaTtb [MC-nnatdopmbl
MOCEBHbIX MNAOWAAEN CEeNbCKOXO3AMCTBEHHbIX KyNbTyp Ha OCHOBE KOCMWYECKMX CHMMKOB,
onpeaennTb 3aCOPEHHOCTb MOCEBOB CE/IbCKOXO3ANCTBEHHbIX KY/NbTYP, UX BUAOBYH YPOXKANHOCTb
Ha OCHOBE Ha3eMHbIX HabaoaeHn n ap. [11].

Kpome TOro, MOXHO BbIABAATb HEWCMNONb3yeMble NIOWAAMN CeNbCKOXO3ANCTBEHHbIX
YroAmi, a TakKe onpeaenaTb MX KayecTBO. AHaNM3 MoOKas3as, YTo 3a roAbl pedopMbl Ka4ecTBO
CENbCKOXO3AMCTBEHHbIX YroAgui 3amMeTHO CHM3WAOCL. [Tpn BO3BpaTe B CE/NbCKOXO3AMCTBEHHbIN
060poT 3emesb 3anaca BaXKHO onpeaenTb — B KaKoM BUA YroAnM nx OTHECTW.

[na onpeneneHns NpuroaHoOCTM 3emelb CHavYana HeobxoAnMMo BbIOpaTb METOAMKY OLEHKM
MX Ka4yecTB. TaK B meTode, npeanoxKeHHbim A.A. Bapa1amoBbim WU APYTMMW YHEHBIMM, NPU OLEHKE
KauecTBa 3eMe/ib OLLeHMBAIOTCA OTAE/IbHbIE XapPaKTEPUCTUKM: TaKMe KaK NPUroAHOCTb 3eMeNb NOA,
onpeaeneHHble Hyxabl U QyHKUMM. B npouecce TakoM OUEHKM YYMTbIBAETCA KayecTBO 3emesb
NOCPEeACTBOM 3aKpenneHna M PaHXMPOBAHWA MOKasaTesnel KavyecTBa, YMCAEHHble NMoKasaTenu
NOMY4atoT CMbICIOBYHO MHTEpnpeTauuio 1 oueHmBatoTca no H6annam. B mutore nonydaerca 100-
HannbHan WKana, oTparkatoLLas KayecTBo 3eMenb (Tabanua 2). JaHHbI MeTOA OLEHKM NO3BONAET
y4ecTb BCe 0CODEHHOCTM 3eMNM KaK GYHKLUMOHANbHbIE, Tak U dusmdeckme [12].
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3emnu no ux kavecTsy BannbHas oueHka, 6annsb!
Oco60 LeHHble 81-100
LleHHble 61-80
CpefaHero ka4ecTea 41-60
Hu3koro ka4yecTsa 40-21
Heynobbs (HenpurogHble) 1-20
MpumMeyaHue: UCTOYHMKM [CM.12]

Ho aTa meToAuMKa UrHopupyeT Takme GakTopbl, Kak KAMMAT M MNOYBEHHAA 30HA/IbHOCTb
PerMoHoB (HEOAHOPOAHOCTb COCTaBa MNMoYB), BblparkeHHan B Hannax boHUTETa. TakKe OAHUM K3
Ba*KHbIX KPUTEPUEB, HE YYTEHHbIX B AAaHHON METOAMKE, ABMAETCA YPOXKAMHOCTb — COOTHOLIEHME
YPOXKas B LEHTHepax M Naoliaan nocesoB. J/lnaepamu nNo naowaam nawHM B COCTaBe 3eMesb
Ce/NbCKOXO3AMCTBEHHOrO HasHavYeHusa umncnarca KoctaHaickas (6,0 MaH ra), AkMonmHckas (5,9 maH
ra) n Cesepo-KasaxcTaHckaa (4,9 mnH ra) obnactu. BbicoKasa ypOXaWMHOCTb 3TUX 3eMefb
obycnosneHa 61aronpuATHBIM  XMMUYECKUM COCTABOM TMO4YBbl U CPABHUTENbHO BbICOKMM
coAepKaHnemM rymyca, 40CTaToO4HbIM YPOBHEM MAaxoTONPUTOAHOCTM 3EMAMN.

Ha npumepe 0HOM TONIbKO AKMOAMHCKOM 061aCTh MOXKHO ybeanTbes B HEOAHOPOAHOCTH
TeppuTopuKn: Hannbl BOHUTETA NALIHM 3HAYUTENBHO BapbMpytoTca (23- EpeimeHTayCcKnii paioH,
57-3epeHanHCKMA paioH). MpeanaraeTca BHECTU U3MEHEHUA B MeTOAUKY C npumeHeHmnem TNC-
TEXHONOMMM, @ ANA YTOYHEHMA MCXOAHbIX AaHHbIX TaKXKe MCMNOoAb30BaTb HA3eMHblE CHUMKM
nccneagyemont Tepputopumn. C yy4eTomM YNOMAHYTbIX KOPPEKTMPOBOK HaMM MOCTaBieHa LUEe/b
npoBecTn uccneaoBanHus B 2020-2021rr. 1 pa3paboTaTb HOBYIO METOAMKY COOTHECEHMUSA 3eMesb K
TOMY MW MHOMY BMAY CE/IbCKOXO3ANCTBEHHbIX YroaniA.

B yBeAMYEHMM CEeNbCKOXO3AMCTBEHHONO TOBApPOMNPOM3BOACTBA Hanbonee NpPoayKTUBHbLIM
ABNAETCA BOB/IEYEHME 3a/1€KHbIX 3€ME/b U3 KaTeropumii 3eMe/b 3amnaca U Ce/IbCKOX035MCTBEHHOTO
Ha3HaYeHMA B CEIbCKOXO3ANCTBEHHbIM 060POT. Hapsay ¢ 3TMM paumoHanbHbIM ByaeT BbiABAEHME
HEMCNOb3yEMOWN 3eM/N, OCYLLLECTB/IEHME LOPUANYECKM KOPPEKTHOIO NPEKPaLLEHNS NPaB Ha HMX
n obecneyeHune nepexona 3emenb K 3bbeKTUBHOMY COOCTBEHHMKY MM apeHaaTopy.

Bnpoyem, Ha NpaKTMKe NPOLLECC N3bATMA 3eEMEb 3a4acTyto 3aTArMBaeTcs. YTobbl 0Ka3aTb
daKT HepaLMOHaNbHOIO MCMONb30BaHUSA CENbCKOXO3AMCTBEHHbIX 3eME/b, HEOHXOAMMO NMPOBECTU
PAL NPOBEPOK, NoAa4Ya UcKa 06 U3BATMM 3eMIM BO3MOXKHA TO/IbKO Ha TPETUI rof,. «PaccTaBaTbecsa»
CO CBOEMN 3eM/el HUKTO He KenaeT A0OPOBOJbHO, Yallle BCEro 3eM/enonb30oBaTenin noaatoT
anennAuMmM Ha WUCKK, ocnapmeatoT ux. CneaoBaTeslbHO, CPOKN U3BATUA HEUCMONb3YEMbIX 3EMESTb
3a4eprKmBatoTca. Bemay 3Toro 6ecxo3Hble 3eMesbHble Y4aCTKM MOTYT roamm He MCMNOob30BaThCs,
NPOCTanBaloT, BbIObIBAIOT U3 CE/IbCKOXO3AMCTBEHHOrO 060PO0Ta, AErpPaampytoT, 3apacTatoT COPHOM
pacTuTenbHoCTblo. [lo3gHee  MX  BOCCTAaHOB/AEHME A4S WMCMOAb30BaHMA  MoAd,  Noces
CENbCKOXO3AMCTBEHHbIX KYAbTYP OYAET OCNOMKHEHHbIM.

Takum obpasom, Ans  pelleHra  3adadvy  UMPPOBM3ALMM  CENIbCKOTO  XO3SMCTBa MU
ONTUMM3ALMM MpPOoLECcca CeNbCKOXO3AMCTBEHHONO TOBApPOMPOM3BOACTBA HeszameHumbl [UC-
TexHonormn.  C  MX  MPUMEHEHMEM  MOXHO  OTC/eAMTb  UEeNeBOe  MCMO/b30BaHMe
CeNbCKOXO3SMCTBEHHbIX YroAMI, ONpeaennTb peasibHyo CTPYKTYPY NOCEBHbIX NAOLWAAEN, BbIABUTb
npouecchl Aerpagaumm 3emesNib, a TakXKe 0OHapyXUTb HeyyTeHHble MOCEeBHble naowaan. Ho
CaMbIMM T/1TaBHbIMKW MPEUMYLLECTBAMM AAHHbIX TEXHONOTUI ABNAIOTCA MOHUTOPUHI GaKTUYECKOro
MCNONb30BaHMA,  COCTOAHMA  CENbCKOXO3AWCTBEHHbIX  yroaMi M KapTtorpadmpoBaHue
HEWCMNOb3YEMbIX  CE/bCKOXO3AMCTBEHHbIX  YroAmMin. KOCMOCHMMKKM  ABAAIOTCA  BaXKHbIM,
0OBbEKTMBHBLIM MCTOYHUKOM MHPOPMaUMM O Aerpadaumm noys. [laxke B cnabo pacyneHeHHbIX
PAaBHWMHHbLIX arponaHAawadTax MaTepuanbl a3POKOCMMYECKMX CbEMOK AatoT BO3MOMXKHOCTb
dnKCMpoBaTb Maso3aMeTHble MNPOABNEHMA CMbIBa, JI0KANM30BaTb apeasibl aKTMBMU3aLMM
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npoueccos Aerpagaumm, aedbaaumm n 3aconeHns (3abonaympaHma) nawHu, 4to obecneymsaeT
CBOEBPEMEHHOE BbISB/IEHME W3MEHEHWI COCTOAHMA 3eMe/lb, TeEM CaMbiM NpeaynpexaaeT
HepaunoHabHOE UCNOb30BaHNE U BAUAHUE HEraTUBHbIX GaKTOPOB.

B BEK BbICOKUX TEXHOJIOTUI YPOMKANHOCTb 3E€ME/b 3aBUCUT HE TOMbKO OT PUINYECKMX
XapaKTepPUCTUK 3emaun. [ONOKUTENbHO BAMAIOT Ha [AOXOAHOCTb YrOAWA HOBble MeToAbl W
TEXHONOTUK,  MPUMEHsieMble B MNPOM3BOACTBe.  [lo3TOMy  yBEeAWYeHMe  naoliaaen
CENbCKOXO3AMCTBEHHbIX YrOAMM 33 CHET HapallMBaHMA NaxoTHbIX MOWAAeN, CEHOKOCOB, NacTouLL,
MHOTFONETHMUX HaCaXXAeHWI NPUBIEKAeT HOBbIX CENbXO3TOBapOMNpoM3BoAMTENEN. ITO ABASETCA
BMOJIHE BbINOJHMMOM 3a4a4ei. bonee TOro, HameyeHHble ANBEPCUPUKALMA CENbCKOTO XO3AMCTBRA
M Pa3BUTME KMBOTHOBOACTBA MOBbILIAIOT LEHHOCTb KOPMOBbIX YroAui U NPU3bIBAOT OTONTU OT
BblpaLLMBAHMA MOHOKYLTYPbI.

3aknoveHue

1. HecmoTpa Ha NPUOPUTETHOCTb CEIbCKOTO X035IMCTBA B Hallle CTpaHe BCe ellle MMetoTcs
OFPOMHbIE TEPPUTOPUM MYCTYIOLIMX 3EMESb, KOTOPbIE KOrAa-TO aKTMBHO MCMOAb30BanAUCh. A
BOB/IEYEHUSI TaKMX 3emMeslb B CE/bCKOXO3AMCTBEHHbIM 0060pPOT HEobXoAMMO NepecMoTPeTb
3emeNIbHOe 3aKOHOAATENbCTBO M BHEAPUTb KNacCUbUKaLMIO NPUTOAHOCTU CENbCKOXO3ANCTBEHHbIX
yroamin Ha ocHoBe M C-TexHoNormni.

2. 3apybexHbii onbiT A0Ka3biBaeT 3bbeKTUBHOCTb NpumeHeHua [MC-TexHonorui B
ynpaBaAeHUn 3eMeNibHbIMW pecypcamm, a MMeHHO LEHHOCTb KOCMMWMYECKOr0 MOHWTOPUHIa AnA
BbIABAEHMA HEMCMONb3YEMbIX 3€ME/b U OLIEHKM MX Ka4eCTBEHHOMO COCTOAHMA.

3. B ycnoBuax OpPMEHTMPOBAHHOCTM 3KOHOMWMKM Ha PbIHOK, HALENEHHOCTb Ce/IbCKOro
XO3AMCTBA HA YKMBOTHOBOACTBO MNPW  Ka3axXCTAHCKMX MNPUPOAHbLIX YCNOBMAX Hambonee
LenecoobpasHo. ITo, CBOKO oyepesb, TPebyeT yAydlleHNs KauyeCTBEHHOro COCTOAHMA KOPMOBbIX
yroamii — nactbuil, CEHOKOCOB M HapaLlMBaHUA MX 06bEMOB.

4. CuTyaums, CNOXMBLUAACA B 3eMe/lbHOM 000poTe CenbCKOro X03sMUcTBa U
ToBapoobecneyeHHOCTH HaceneHus oTeYeCcTBEHHOMN npoayKkumen, obycnasnmeaet
HeobxoAMMOCTb CO3/1aHMA HOBOW METOAMKM COOTHECEHMA YroAMM K KOHKPETHOMY BMUAY
CeNbCKOXO35AMCTBEHHbIX Yroaui.
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Abstract.The article talks about the effect of different norms and ratios of Nano-Gro
physiologically active growth substance on the number of leaves from the biometric indicators of
fodder beet against the background of mineral and organic fertilizers in Absheron region in 2014-
2016 after the first spraying. During the research, in the comparison of the highest results of the
first spraying of the leaf mass with Nano-Gro, in 2015, the number of leaves was 75.7 in the
N160P90K210 + 20 tons of manure option + 4 granules, which is an increase of 113.6% compared to
the control. , compared to the N16oPgo K210+20 t manure option, it is written as 19.2%.

Key words: Fodder beet, leaf mass, number of leaves, mineral fertilizer, manure, growth
factor, Nano-Gro

Introduction. The beet plant is considered one of the oldest plants in the world. According
to known sources, this valuable fodder plant has been studied by many scientists since the middle
of the 18th century, and its historical and agrobiological characteristics have been studied. Beet,
like grain crops, cabbage, onions, garlic and potatoes, has been part of our agricultural culture
since ancient times. Starting from the 1st millennium AD, ancient people in Mesopotamia used
this plant as a food. Cultivation of beet root was started at the beginning of the 18th century.
Starting from the 13th-14th centuries, the root of the fruit was used as food in the kitchen in
Western Europe, Northern ltaly, Switzerland, and the Rhineland regions of Germany [5,9,10,11].

Currently, the wild forms of beet grow on the coasts of the Atlantic, Black, Mediterranean
and Caspian seas of Africa and Europe, in Central and Eastern Asia, in the South Caucasus, in the
Zuvand mountains of the Talish zone of Azerbaijan.

Archaeological excavations show that 1500-2000 years ago, people living in the Tigris and
Euphrates river valleys began to cultivate this plant, and during the period when the Islamic
religion was widely established, it was carried to Byzantium, the South Caucasus, Iran, Bukhara,
Ferghana, Eastern Siberia, India, China and Japan. . According to written sources, after the 16th
century, fodder beet was transported from the Mediterranean Sea to Germany, Italy and the
United States [4,6,8,13,14].

Fodder beet is the most valuable fodder plant for providing juicy fodder to livestock. Fodder
beetroots have different shapes and weight from 1 kg to 10 kg. Fodder beet is cultivated in all
regions of Azerbaijan and in different soil and climate conditions. Even pre-winter planting of
beetroot in the lowland regions has a special economic importance, as in fodder beetroot grown
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in the western regions of the country, more dry matter, raw ash, protein and sugar are collected
[15,16,17].

In the flora of Azerbaijan, beetroot grows wild in the Kura-Araz plain, the Zuvand mountains
of the Talish zone, and the shores of the Caspian Sea. It can be said that fodder beet has been
cultivated in backyards in all regions of Azerbaijan since ancient times, and its leaves are used in
the preparation of many dishes in our national cuisine [3,10].

The purpose of the study. In 2014-2016, taking into account that it is an irreplaceable fodder
plant for the production of meat and dairy products and for feeding cattle in our republic, the
research was conducted by studying the effect of the physiologically active Nano-Gro size
substance on the productivity and product quality of fodder beet against the background of
mineral and organic fertilizers under the irrigation conditions of Absheron. The main goal of our
research was to offer the results of its work to private farms.

Location and soil conditions of the study. The study was carried out in 2014-2016 in Ashagi
Guzdek settlement, Absheron region, on gray-brown soils at the Auxiliary Experimental Farm of
the Agricultural Research Institute (Forage). The field to be experimented with has been cleared
of predecessors, before sowing, from 5 places of the field in the diagonal direction 0-20; Soil
samples were taken from the depth of 20-40, 40-60 and 60-80 cm and analyzed in the Laboratory
of Soil and Plant Analysis of the Scientific-Research Agricultural Institute. The amount of pH,
carbonation, total humus, total nitrogen, available phosphorus and potassium was determined in
the collected soil samples.

In the plow layer of the study area, pH 8.3-8.6, total humus content 1.31-0.86%, total
nitrogen 0.9-0.6%, active phosphorus 12.7-1.7 mg/kg, variable and potassium is 207-179 mg/kg.
Poor supply of the region's soils with basic nutrients makes it necessary to use organic and mineral
fertilizers.

The studied area has a subtropical climate with hot and dry summers and mild winters. The
number of hours of sunny days here is 2200-2400 hours/year, the number of sunny days is 230
days. The average annual air temperature is 10-14°C. The average annual amount of atmospheric
precipitation is 150-220 mm, mainly in the spring and autumn months of the year. The amount of
active temperature is 4560°C. As the territory of the zone is mainly located around the Caspian
Sea, the average annual relative humidity of the air is 70-80% [17].

The object and material of the study. The object of our research work was fodder beet
"Semi-sugar white beet" variety, ammonium salt from mineral fertilizers, simple superphosphate,
potassium sulfate, cattle manure as organic fertilizer and physiologically active Nano-Gro size
substance.

During the years of research, we used Neo, N1igo from ammonium salt (34%), P45, P90 from
simple superphosphate (18%) and Koo from potassium sulfate (47%) according to the active
substance as a mineral fertilizer that we used as a background in the experimental field every year.
, K210 and 20 t of decomposed cattle manure containing N-0.5%, P20s-0.25% and K,0-0.6% were
used as organic fertilizers.

The precision and accuracy of field experiments is highly dependent on its repeatability.
Taking this into account, in the research experiment of fodder beet, each option was repeated 4
times, with a protection strip of 1 m between repetitions, 30 m2 x 6 options x 4 repetitions were
carried out in 2 schemes on 2112 m2 area. In field experiments, the number of plants per hectare
was 47.6 thousand in the 70 x 30 cm sowing scheme. In the years of our research, the sowing
operation in the Absheron region was carried out by the row tape method according to the
different weather conditions and the degree of soil maturity.

World experience shows that nutrients and trace elements are not applied to plants alone,
but against the background of fertilizers. The purpose of our research work was not to study the
optimal fertilizer rates, but to determine the effect of the physiologically active Nano-Gro height
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substance on the height, development, productivity, product quality of fodder beet against the
background of mineral and organic fertilizers.

Therefore, in our research work, the effect of physiologically active Nano-Gro height
substance was determined against the background of two different NgoPasKeo + manure 20t
(Background-1) and N160Pgo K210 + manure 20t (Background-2) fertilizer norms. Before sowing with
Nano-Gro growth material, the seeds were soaked and the green mass was sprayed 3 times during
the vegetation period.

Before sowing, 2 and 4 pieces of Nano-Gro granules were dissolved in 1 liter of water in the
bags prepared from the required amount of seeds, and the seeds were soaked in a separate plastic
container for 30 and 60 seconds and sown.

2 granules (0.001 kg/ha) and 4 granules (0.002 kg/ha) were applied three times during the
growing season by leaf spraying in 200 liters of water.

1. Control - the seeds were soaked in ordinary water and sprinkled.

2. The seed is soaked in a solution of Nano-Gro dissolved in water at the rate of 2 grains
(0.001kg/ha) for 30 seconds:

3. The seed was soaked in a solution of Nano-Gro dissolved in water at the rate of 4 grains
(0.002 kg/ha) for 30 seconds:

4. The seed was soaked in a solution of Nano-Gro dissolved in water at the rate of 2 grains
(0.001kg/ha) for 60 seconds:

5. The seed was soaked in a solution of Nano-Gro dissolved in water at the rate of 4 grains
(0.002 kg/ha) for 60 seconds and sprinkled.

Table 1
The sowing and spraying scheme of the experiment was as follows

Seed soaking and sowing scheme with Nano-Gro in the experimental field

| scheme Il scheme

1. Control 1. Control

2. NgoPasKao + 20t manure (Background1) 2. N1goPooK210+20t manure (Background 2)
3. Background 1+2dgranules(30 s) 3. Background 2+2 granules (30 s)

4. Background 1+ 4granules (30 s) 4. Background 2+4 granules (30 s)

5. Background 1+2 granules (60 s) 5. Background 2+2 granules (60 s)

6. Background 1+4 granules(60 s) 6. Background 2+4granules(60 s)

Continuation of Table 1

Leaf spraying scheme with Nano-Gro in the field

| scheme [l scheme

1. Control 1. Control

2. NgoPasKao + 20t manure (Background -1) | 2. N1goPgoKa10+20t manure (Background 2)
3. Background 1+2dgranules(30 60 second) | 3. Background 2+2 granules (30 60 second)
4. Background 1+ 4granules (30 60 second) | 4. Background 2+4 granules (30 60 second)
5. Background 1+2 granules (60 60 second) | 5. Background 2+2 granules (60 60 second)
6. Background 1+4 granules(60 60 second) | 6. Background 2+4granules(60 second)

Analysis and discussion. Soaking the seed for 30 and 60 seconds may raise the question why
such a short time? It is clear that the soaking time of the beet pulp formed by the combination of
several seeds with Nano-Gro growth material for 30 and 60 seconds is very short. This is a research
study and we took a relatively different approach in this study. Research must have its pros and
cons. In many studies conducted in the world and in our republic, soaking of seeds for a few hours
or days with growth substances, usually composed of one or more elements, is noted by other
researchers. According to the manufacturer, the composition of the physiologically active
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substance Nano-Gro used by us is an organic compound consisting of Fe, Al, Ni, Mn, Mg, Ag, sulfate
and sucrose. So, we thought, how can such a rich substance have an effect in one and a half
minutes? After 30 and 60 seconds soaking of seeds with Nano-Gro growing material, there was no
significant difference in field germination in each of the 3 years. Outputs from all options were
obtained simultaneously.

However, during the growing season, we observed powdery mildew and beet rot in the
variant (Control) where Nano-Gro was not used, while no diseases and pests were observed in the
variants using Nano-Gro. It can be seen that the causative agents of diseases and pests in fodder
beet seed pods were destroyed within one and a half minutes due to the action of (potassium-
permanganate) Mn and Ag (silver) elements contained in Nano-Gro.

In addition to carbohydrates, fats and proteins, which make up the main mass of organic
substances of plants, there are also substances that are extremely important in the life activity of
living organisms. Because even when these substances are not present in the food or not in
sufficient quantity, sometimes severe diseases resulting in death occur. These substances have an
important physiological-biochemical role in living organisms, and these substances act as catalysts
in close contact with enzymes, which are called growth substances.

As we mentioned, these rich substances are not food, but these substances, whose
composition consists of microelements, affect the physiologically active points in the meristematic
tissues of the plant and activate their life functions.

Vitamin C, which is used throughout our life, plays the role of an appetite suppressant, and
when it is taken, the tissues of the body, which are in a sluggish state, become active and look for
nutrients. As we know, this is the working mechanism of micronutrients, as well as the working
mechanism of Nano-Gro, an organic substance that contains micronutrients.

The composition of Nano-Gro, which is a physiologically active or height-regulating
substance, consists of Fe, Al, Ni, Mn, Mg, Ag sulfate compounds and sucrose, and the weight of
one granule is 0.05 g. Nano-Gro was produced in the USA in 2000. Many years ago, the goal of
FAO - (Food and Agriculture Organization of the United Nations) and IKARDA (International Center
for Agricultural Research in Arid Areas) was that every human being should

Was to create a new technology to provide nutrition, the most elegant science-nano, which
is the face of the XXl century, to the creation of a highly and efficient new substance with a small
application area and great potential, and at the same time answering many questions in the field
of applied agriculture brought [12].

During the research years, we observed very large changes in the plant's leaf mass and fruit
root growth due to the effect of spraying the Nano-Gro growing substance during the vegetation
period, and we give the explanation in the table.

Also, during the research years, in the Control version where Nano-Gro was not applied,
"flourish dew" disease and "beet mold" were observed from the pests, "Colloidal Sulfur" was used
against powdery mildew disease, and "BI-58" chemical preparations were used to prevent the
disease and beet mold. the pest has been prevented.
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Table 2
Number of leaves in fodder beet after the first spraying of Nano-Gro growth agent
(2014-2016)

2014/20-25 VI 2015/20-25 VI 2016/20-25VI | Orta
o < © < © < © 9] < ©
= _ | e sl e |3 |._|l2e |5« |25
2 | variants Sy 510wy [O|eXg|. | 218
2l9 |3/t |8t |8 |©1°%
e{ceg 8| €| gy S €|l S+= 3| € S {3
> 9 O O > =) o o > > o o > S5 o O >
Zz < © & Z 1l << O o Z 1l < O o =z o < [o3)
| scheme
1 Control 31, 36, 35, 34,1
0 2 3
NeoPasKeo  + | 45, | 46,1 45, | 25,1 43, 1 21,8 44,5 | 30,
2 20t manure | 3 3 0 4
(Back.-1)
3 (Back.1)+2qra | 48, | 55,8 | 6,7 | 53, | 48,3 | 18,5 |49, | 39,6 | 14, | 50,4 | 47, | 13,
n. 3 7 3 6 8 2
4 (Back.1)+4gra | 50, | 62,5 | 11, | 55, | 52,2 | 21,6 | 50, | 42,4 |16, | 51,9 | 52, | 16,
n. 4 2 1 3 9 1 6
[l scheme
1 Control 30, 35, 39, 35,1
4 4 6
N160PgoK210+2 | 58, | 92,7 63, | 79,3 59, | 48,9 60,3 | 71,
2 Ot manure | 6 5 0 7
(Back. 2)
3 (Back.2)+2 63, | 108, | 8,1 |72, | 105, | 14,6 | 70, | 78,2 | 19, | 68,9 | 96, | 14,
granules 4 5 8 6 6 6 2 2
4 (Back.2)+4 65, | 114, | 11, | 75, | 113, | 19,2 | 71, | 79,2 | 20, | 70,6 | 10 | 17,
gran. 3 8 4 7 6 0 3 1,110

In our dissertation work, despite sowing the seeds for 30 and 60 seconds in 6 variants, there
was no significant difference in field germination, taking into account that the 30 and 60 seconds
sowing schemes were repeated twice, in accordance with the purpose of the study, the
explanation of the results was purposefully shortened and only the main ones were presented in
all the tables. we explain the most important 4 options.

The results of the increase in the number of leaves after the 1st spraying of Nano-Gro growth
substance by years were as follows: on June 20-25 in 2014, on July 20-25 in 2015, and on June 20-
25in 2016.

As can be seen from table 2, the highest results in the | scheme were the average number
of leaves per plant from the replicates in the option of spraying NeoP4sKgo+20 t manure and Nano-
Gro height substance with 4 granules: 50.4 in 2014, 55 in 2015, 1 units, 50.3 units in 2016, 51.9
units on average over three years, which is an increase compared to the control option.
respectively 62.5%, 52.2%, 42.4%, 52.1% on average from the total of 3 years, compared to the
N60P45K90+ 20 t manure variant, the increase is 11.2%, 21.6%, 16.9% respectively %, and it was
equal to 16.6% on average over the total of 3 years.
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In scheme Il, the highest results from the repetitions and the average number of leaves per
plant were 65.3 in 2014, 75.7 in 2015, 71 in 2016, in the option of spraying Nano-Gro height
substance with 4 granules for the 1st time. O units, the average over three years was 70.6 units,
the increase compared to the control variant was on average 114.8%, 113.6%, 79.2%, and the
average over 3 years was 101.1%, N160Pgo K210+ Compared to the 20 t manure option, the increase
was 11.4%, 19.2%, 20.3%, and 17.0% on average over 3 years.

Comparing the 3 years, the highest number of leaves was 75.7 in 2015, the increase was
113.6% compared to the control, and 19.2% compared to the N1eoPoo K210+20 t manure option.

T.M.Vorobyova, Y.N.Kurkina, R.0.Gazmanov and others, who conducted research with
Nano-Gro substance, T.K.Safarov, G.Alnaghiyev, B.S.Bayramov, who conducted research with
microfertilizers, noted that productivity increased by 20-30% due to the effect of growth
substances [19].

Researchers Q.Y. Mammadov, M.M. Ismayilov [5], H.M. Nagiyev, A.A. Allahverdiyev [7] and
others write that beet produces 60-90 and more than 100 leaves during the growing season.

Researcher B.S.Bayramov [2] notes that in the application of Ngg,Pgo,Koo (background)+3 kg
of Cu, the number of leaves in sugar beet was 87.3, the increase was 59.0% compared to the
control, and 19.5% compared to the background.

Researcher H.C. Bagirov [1] notes that the number of sugar beet leaves was 50-66 in the
application of Nog, P120, Koo (background) + Bs kg in the damya soils of Gadabay in the northern
part of the Lesser Caucasus. A leaf is the main organ for photosynthesis, respiration and
transpiration in plant life. In order for plants to develop normally and produce high vyields, it is
necessary to provide them with macroelements as well as microelements.

The result

A leaf is the main organ for photosynthesis, respiration and transpiration in plant life. The
most important place in the high productivity of fodder beet is its leaf size, the more the number
of leaves, the more the development and productivity of the root fruit. In field experiments, after
the first spraying of the physiologically active Nano-Gro bulk substance against the background of
various mineral and organic fertilizers, the best effect on the leaf spot in the growth and
development of the fodder beet plant was the spraying of Nano-Gro bulk substance with 4 grains
(0.002 kg/ha) in both schemes. was an option. Thus, in 3 years, the highest number of leaves after
the first spraying of Nano-Gro growth substance in 2015 was 75.7, which is an increase of 113.6%
compared to the control, and 19.2% compared to the N1isoPoo K210+20 t fertilizer variant.
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Annotation. The results of additional experimental studies at the site of the drilled
exploratory well in the Cabora Bassa basin (Zimbabwe) in January and July-August 2023 are
presented. The results of reconnaissance survey of a fragment of Zimbabwe territory with a license
block and a photo of the drilling site carried out in 2022 allow us to state that the probability of
fluid inflows (oil, condensate, gas) receiving in industrial volumes in two designed wells within the
block is close to zero! At the end of 2022, drilling operations at the Mukuyu-1 well within the block
were completed. However, samples of liquid hydrocarbons from the main and parallel boreholes
for final confirmation of the oil and gas capacity of the structure were not obtained! And according
to the results of the well logging and the fluorescent glow of the core, the drilled structure is
considered promising for the oil and gas deposits discovery, and the drilling of the 2nd well was
planned. During the additional survey by direct-prospecting methods of prospective depth
intervals and the core, signals from the 10th group of sedimentary (siliceous) rocks and neon gas
were recorded! Signals at oil, condensate and gas frequencies was not received! The properties of
neon gas allow us to state that the fluorescent glow of the core from the well is due to the
presence of neon gas in it, not hydrocarbons! The results of additional instrumental
measurements confirm the conclusions made earlier about the absence of hydrocarbon
accumulations in industrial volumes at the Mukuyu-1 well drilling site. The results of the additional
experimental studies in July-August 2023 confirm the previous conclusions: the probability of oil
and gas accumulations detecting in commercial volumes within the Company's licensed block is
close to zero. In the eastern part of the block, instrumental measurements confirmed the presence
of a kimberlite volcano with diamonds. When processing satellite images and photographs of the
Company's block in a detailed mode, the position of kimberlite complexes can be localized and a
place for drilling a well determined. When performing instrumental measurements using a helium
sample, the responses from this gas were recorded with a delay at the Mukuyu-2 well site.
Experiments with the use of seismic sections allow us to conclude that they are informative and
appropriate for frequency-resonance processing when surveying large blocks and local areas
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within which seismic surveys were carried out. In order to identify the most promising areas
(blocks) for detailed oil and gas exploration, a reconnaissance survey project of the entire
Zimbabwe territory is proposed. For the practical implementation of such a project, a satellite
image of Zimbabwe territory can be divided into 150 local blocks for processing. The research
materials, as well as the results of previously conducted experimental work on drilling sites,
indicate the feasibility of additional use of direct-prospecting methods at the stages of selecting
sites for exploratory wells laying. Once again, it can be concluded that the additional use of direct-
prospecting methods at the stages of selecting sites for wells laying makes it possible to identify
the most optimal zones, as well as to assess the feasibility of planned wells drilling within the
prospective structure.

Keywords. Zimbabwe, Cabora Bassa basin, oil, gas, neon, siliceous rocks, gas migration,
fluorescence, abiogenic genesis, volcano, direct exploration, deep structure, chemical elements,
cross-section sounding, satellites data processing.

Introduction

The announcement of Invictus Energy Ltd [1] (Company) dated January 3, 2023 announced
the completion of drilling operations at the Mukuyu-1 well (including a parallel wellbore, Fig. 3).
However, unfortunately for the Company and Investors, no samples of liquid hydrocarbons from
the main and parallel wellbores were received to finally confirm the oil and gas potential of the
structure! The company's specialists believe that this situation is related to the technical
conditions at the well, and yet they are confident that the already drilled structure is promising
for oil and gas deposits discovering. In 2023, the Company plans to start drilling a second well
(Mukuyu-2) within the licensed block.

Unfortunately for the Company and Investors, the results of direct-prospecting methods
testing within the search block allow us to conclude that there is a zero probability of industrial
(commercial) volumes of oil and gas detecting within it. The results of the work carried out using
mobile direct-prospecting technology were published in conference materials [28-30] before the
completion of Mukuyu-1 well drilling. The article presents the materials of additional instrumental
measurements in the areas of the drilled (Mukuyu-1, Fig. 3) and projected (Mukuyu-2, Fig. 7, 8)
wells carried out in January and July-August 2023, and also proposes a project for a reconnaissance
survey of the territory of Zimbabwe.

Research methods

Experimental studies of a reconnaissance and detailed nature are purposefully carried out
using mobile methods of satellite images and photographs frequency-resonance processing and
decoding, vertical scanning (sounding) of cross-section in order to determine (estimate) the
depths and thicknesses of various rock complexes and sought minerals, as well as methods an
integral assessment of the prospects for oil and gas potential (ore content, water content) of local
areas and large blocks [3, 9-33]. Some methods of the technology used are based on the principles
of the “substance” paradigm of geophysical research [3], the essence of which is to search for a
specific (searchable in each individual case) substance — oil, gas, gas condensate, gold, iron, water,
etc. The developed methods are based on the standing electric waves discovered by Nikola Tesla
in 1899 in the deep horizons of the Earth [7-8]. Mobile technology as a whole, as well as its
individual methods, are actively used in the testing mode to search for hydrocarbon accumulations
at the initial stages of the geological exploration process, including for the integral assessment of
the oil and gas potential of large and hard-to-reach blocks and areas, as well as local areas of
prospecting and exploratory wells drilling.

In modified versions of the methods of satellite images and photographs frequency-
resonance processing, as well as vertical sounding (scanning) of cross-section, bases (sets,
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collections) of chemical elements, minerals, rocks and minerals (specific samples) are used [9].
Thus, the collection of oil samples used in instrumental measurements includes 117 samples, gas
condensate — 15 samples.

The set of photographs of sedimentary rocks consists of 11 groups: 1) psephites,
monomineral conglomerates (22 samples, sample numbers in the set are 2-23); 2) psammites (18,
25-42); 3) silts, mudstones, clays (6, 44-49); 4) kaolinite mudstones (6, 51-57); 5) kaolinite clays
(10, 59-68); 6) sedimentary-volcaniclastic rocks; tuff breccias (9, 70-78); 7) limestones (24, 80-
103); 8) dolomites (11, 105-115); 9) marls (10, 117-126); 10) siliceous rocks (13, 128-140), salt.

The database of photographs of igneous and metamorphic rocks includes 18 groups: 1)
granites and rhyolites (29 samples, sample numbers in the database are 1-29); 2) granodiorites
and dacites (7, 31-37); 3) syenites and trachytes (18, 39-56); 4) diorites and andesites (14, 58-71);
5) lamprophyres (14, 73-86); 6) gabbro and basalts (32, 88-119); 7) non-feldspar ultramafic rocks
(20, 121-140); 8) feldspathoid syenites and phonolites (23, 142-164); 9) feldspathoid gabbroids
and basaltoids (6, 166-171); 10) feldspar-free ultramafic and mafic rocks (10, 173-182); 11)
kimberlites and lamproites (20, 184-203); 12) non-silicate carbonatites (8, 205-212); 13)
metamorphic granulites (10, 214-223); 14) metamorphic gneisses (26, 225-250); 15) metamorphic
crystalline schists (44, 252-295); 16) metamorphic microcrystalline schists (phyllites) (11, 297-
307); 17) metamorphosed slates, cleaved sandstone (1, 308); 18) metamorphosed slates, cleaved
siltstone (1, 309).

Photos of the used sets of samples of sedimentary, metamorphic and igneous rocks are
borrowed from the electronic document [2]. Let us add to this that in our publications the rock
classification proposed by the authors of the document [2] is also used.

Materials of earlier experimental studies, obtained with the used set of mobile direct-
prospecting methods, are presented in publications [9-33]. The same articles describe the
methodological features of measurements during the satellite images and photographs processing
using the developed technical means.

When conducting numerous studies using the described direct-prospecting methods in
2019-2023, the optimal procedure (processing graph, sequence of actions) was worked out (and
constantly improved), which is used when carrying out work within the blocks and areas of survey.
The used processing graph for a separate satellite image (or its local fragment) includes the
following sequence of actions (steps).

1. Fixation from the surface of the presence (absence) of responses (signals) from the
following set of minerals: oil, condensate, gas, amber, oil shale, argillic breccia, gas hydrates, ice,
coal, anthracite, hydrogen, living water (deep), dead water, diamonds, brown coal, iron ore,
potassium-magnesium salt, sodium chloride salt (hereinafter simply salt).

2. Registration of responses from the groups of sedimentary, metamorphic and igneous
rocks that make up the cross-section.

3. Establishing the presence of deep channels (volcanoes) filled with various groups of
rocks in the survey area; determination of the depths of the roots of volcanoes location.

5. Determination of groups of rocks (or individual samples of groups), from which signals
are recorded at the frequencies of oil, condensate, gas and water (deep).

6. Establishing the presence (absence) of responses from oil, condensate and gas at the
surface (depth) of 57 km - the boundary of hydrocarbon synthesis in deep channels (volcanoes),
filled with certain groups of rocks.

7. Establishing the presence (absence) of responses from water (deep) on surfaces (depths)
59 km, 68 km, 69 km - the predicted boundaries of water synthesis in volcanoes of a certain type.

8. By scanning a cross-section with different steps from the surface up to 15 km, depth
intervals are determined, within which responses are recorded at the resonant frequencies of oil,
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condensate, and gas. Refinement of the depths of location of the most promising for hydrocarbons
intervals of cross-section during additional scanning with a finer step.

9. In case of detection of responses from the 6th group of igneous rocks (basalts) on the
surveyed area, an assessment is made of the depth of the upper boundary (edge) of basalts, as
well as the depths of the beginning of recording responses at resonant frequencies of hydrogen
and living (healing) water from basalts.

10. When establishing the presence of signals from the 11th group of igneous rocks
(kimberlites) in the survey area, the depth of the upper edge of the kimberlites is determined, as
well as the depth interval within which responses are recorded at diamond frequencies.

Given the reconnaissance nature of the studies performed, the described set of separate
procedures for satellite images processing in full was not implemented in all surveyed areas.

Once again, we focus on the distinctive feature of the direct-prospecting frequency-
resonance methods being developed. Unlike classical geophysical methods, the methods used
make it possible in each specific case to fill the cross-section under study with the complexes of
sedimentary, metamorphic and igneous rocks present in it, as well as to determine in the first
approximation (and refine at the stages of detailing) the intervals of cross-section that are
promising for the detection of combustible and ore minerals, immediately, in the process of
measurements (registration of signals) by the developed instrumentation and measuring devices
(i.e. without additional stages of modeling and geological interpretation of the results of
instrumental measurements). In this article, as well as in other published materials, the emphasis
is mainly on the presentation of measurement results.

We also note that the developed technology uses the frequency-resonance principle of the
useful signals’ registration [3]. Satellite images or photographs of research objects, as well as
photographs of rock samples, minerals and chemical elements, are, in principle, antinodes of
standing electric waves, discovered by Nikola Tesla in 1899 in deep horizons of the Earth [7-8].

When carrying out instrumental measurements using the developed computerized
complexes, the spectra of satellite or photographic images of objects studied are sequentially
compared with the spectra of rock samples, the desired minerals and chemical elements. In the
process of comparison, the measuring unit registers resonances (electromagnetic responses),
which make it possible to draw a conclusion about the presence (absence) of specific rocks, the
desired minerals and chemical elements in the cross-section of the object of study. Such features
of the developed methods of satellite images processing and decoding are the basis for the use of
the terms "frequency-resonance technology" ("frequency-resonance methods").

The processing of satellite images and photographs is carried out in laboratory conditions,
without organizing and conducting field geological and geophysical studies. This provides an
opportunity to quickly conduct research in any region of the globe, and, consequently, developing
technology is super-mobile.

In addition to what was said in the previous paragraph, it is worth adding the following. As
a result of testing and practical application of the developed measuring equipment in various
regions of the world, numerous evidences (facts) have been obtained in favor of the "volcanic"
model of the formation of many structural elements of the Earth (and other planets and satellites
of the solar system), as well as deposits of combustible and ore minerals (hydrogen and water as
well). Instrumental measurements established the existence of 10 types of volcanic complexes
filled with various types of rocks. And what is characteristic, the roots of all volcanoes are almost
always fixed by scanning the cross-section at the same depths, namely: 95-98 km, 214-218 km,
470 km, 723 km, 996 km.

It is quite natural that the depths of the roots of 470 km or 723 km of a salt or dolomite
volcano cause rejection and skepticism among many experts. We also note that at the initial stages
of the technology testing, such depths of roots were also surprising to the authors of the
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experiments. However, the ubiquitous repetition of such depth values during many hundreds of
measurement experiments gives grounds for the assumption that such strictly predetermined
values of the depths of the roots of various volcanic complexes are due to certain wave processes
in the solar system and our galaxy.

In this regard, it is only regrettable that such skepticism in relation to the depths of the
roots of volcanoes is automatically (without detailed consideration and analysis of materials)
transferred to the results of instrumental measurements in the upper part of cross-section
accessible for drilling.

Information about the study area

The understudied large rift basin on the African land - Cabora Bassa - is located in the north
of Zimbabwe. Geological and geophysical surveys in the basin to search for hydrocarbon (HC)
deposits are being conducted by Invictus Energy Ltd, an independent oil and gas company listed
on the Australian Securities Exchange (ASX: IVZ). The company is headquartered in Perth, Australia
and has an office in Harare, Zimbabwe.

A satellite image of the Cabora Bassa basin with the Invictus Energy Ltd license block is
shown in Fig. 1a, and an image of the entire territory of Zimbabwe is in Fig. 1b. Figure. 2 shows a
summary of the prospective resources of the Cabora Bassa basin and a schematic map of the
structures mapped by seismic surveys [1].

The results of the conducted geological and geophysical works and drilling are described
in the information message dated January 25, 2023 [1]:

“Geological exploration work has confirmed the presence of an active hydrocarbon system.

The Mukuyu-1 ST1 well recorded 13 potential hydrocarbon zones, including zones with
hydrocarbons with a total thickness of 225 m in the main target Upper Angwa horizon.

With the owners of the drilling platform Exalo Rig 202 signed a contract for the next 12
months.

Preparations are underway to assess the oil and gas potential of the Mukuyu structure and
drilling of the second well.

In the marginal zone of the basin, the estimated hydrocarbon resources are estimated at
1.2 billion barrels.

As of December 31, 2022, the Company's financial resources are $12.6 million in cash."

Results of additional studies in January 2023

Additional studies were carried out in early 2023 at the drilling site of the Mukuyu-1 well
(Fig. 3). To this information we add the following.

In the process of monitoring the drilling of Calypso exploratory well in the Norwegian Sea,
the method of instrumental measurements for the integral assessment of the prospects for
detecting oil and gas accumulations within large blocks and local areas (including well drilling sites)
has been significantly improved. This improved technique makes it possible to fix the presence (or
absence) of hydrocarbons accumulations in the sites and areas of the survey with almost 100%
probability.
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a) b)
Fig. 1. Satellite images of the Cabora Bassa basin [1] (a) and the entire Zimbabwe territory (b).
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Fig. 2. Summary information on the prospective resources of the Cabora Bassa basin and a
schematic map of the mapped structures [1].

The results of processing a fragment of a photograph from the drilling site of the Mukuyu-
1 well (rectangular contour in Fig. 3a) using this improved technique confirmed the previous
conclusions: the probability of detecting oil and gas accumulations in commercial volumes at the
drilling site is zero.

The information message of the company dated November 24, 2022 shows a photograph
of the core from a depth of 3168 m, as well as an image of its fluorescent glow (Fig. 4b). Using the
core image (Fig. 4b) and a fragment of a photograph from the drilling site (Fig. 3a, rectangular
contour), additional instrumental measurements were carried out, the results of which can be
summarized as follows.

1. From the interval of 3166-3169 m, responses were recorded at core frequencies in Fig.
4b.

2. Within the interval 3166-3169 m, signals were also recorded at the frequencies of the
10th group of sedimentary (siliceous) rocks (Fig. 4a). From this group of rocks, responses were
recorded from only one sample, trepel mudstone (Fig. 4a, sample in a rectangular contour).
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3. From the core sample (Fig. 4b), as well as from the interval 3166-3169 m, responses
were obtained at the frequencies of the gas neon! Signals at the frequencies of oil, condensate
and gas are not recorded!

Planned Mukuyu-1 sidetrack i

well path
-offset ~50m north (updip)

Fig. 3. Photograph of the Exalo 202 drilling rig at the drilling site of the Mukuyu-1 well (a) and the
position of the main and parallel wellbores on the seismic section [1] (b).

4. When studying the depth interval 3178.61-4420.36 m, signals of the 10th group of
sedimentary (siliceous) rocks (Fig. 4a) and neon gas were recorded! No responses were received
at the frequencies of oil, condensate and gas!

a)
Fig. 4. Photographs of samples from the 10th group of sedimentary (siliceous) rocks (a) and a
photograph of a core with fluorescent glow from a depth of 3168 m [1] (b).

The site [4] provides the following characterization of neon gas: “NEON: Widely known as
the gas used to fill the tubes of colored advertising signs, neon also has other uses such as optical
indicators, voltage regulators, and lasers. Along with other rare gases, it is widely used in specialty
fluorescent lamps.”

Therefore, the given properties of neon gas allow us to fairly reasonably state that the
fluorescent glow of the core from the well is due to the presence of neon gas in it, and not
hydrocarbons! The results of additional instrumental measurements confirm the earlier
conclusions about the absence of hydrocarbon accumulations in industrial volumes at the drilling
site of the Mukuyu-1 well.

Results of additional studies in July-August 2023

In the second half of 2023, the Company began and completed additional field 2D seismic
surveys within the eastern part of the license block, and also prepared the site for second Mukuyu-
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2 well drilling. Information about these works is presented in information messages on the
Company's website. In this regard, in July-August, additional instrumental measurements were
carried out in the reconnaissance (not detailed) mode at these areas. Let us add to the above that
at this stage of the experiments, the procedure for recording signals at helium frequencies was
also performed.

Figure 5a shows a satellite image of the Cabora Bassa basin in the eastern part of which
the area of additional seismic surveys in 2023 is indicated by a rectangle. During processing the
image of this area (Fig. 5b), responses from the 10th (siliceous) group of sedimentary rocks, as
well as the 11th (kimberlites) group of igneous rocks, were recorded. Signals at the frequencies of
diamonds are also fixed! No responses were received at helium frequencies within this area.

The Machabel structural uplift is also located in this area. When carrying out instrumental
measurements using a fragment of an image with this structure (Fig. 5¢), responses were recorded
from the surface only at the frequencies of siliceous rocks; signals of kimberlites, diamonds and
helium were not recorded.

Google Earth
a) c)
Fig. 5. Satellite image of Cabora Bassa basin (a) and areas for additional seismic surveys in
2023 (b, c).

The position of the drilled and planned wells on the Mukuyu structural uplift is shown in
Fig. 6, and the seismic section with the trajectory of the projected well Mukuyu-2 is shown in Fig.
7. For the purpose of conducting experiments, frequency-resonance processing of a fragment of
the seismic section in a rectangular outline (Fig. 7) was also carried out. In the process of
instrumental measurements using this image, responses were recorded at the frequencies of the
9th (marl) group of sedimentary rocks, as well as helium at 15 s of measurements.
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Fig. 6. Position of the drilled and planned wells  Fig. 7. Design trajectory of Mukuyu-2 well

on the Mukuyu structural uplift [1]. on the seismic cross-section [1].
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well drilling site [1]. [1].

A photograph from the Mukuyu-2 well site is shown in Fig. 8. From the surface, when
processing this image, signals were also recorded at marl and helium frequencies from 15 s of
instrumental measurements. Responses at HC frequencies (oil, condensate, gas) were not
recorded during 120 s of measurements each!

Field seismic work in the eastern part of the block was completed in August. The position
of the worked profiles is shown in Fig. 9 (red lines), and a photographic image from the work site
is shown in Fig. 11. The Company information message of the work completion contains a seismic
section along one of the worked-out profiles (Fig. 10). During the joint frequency-resonance
processing of this section together with the groups of rocks used, common signals were obtained
with the 9th (marl) group of sedimentary rocks, the 11th (kimberlites and lamproites) group of
igneous rocks, as well as the 12th (carbonatites) and 13th (granulites) groups of metamorphic
rocks. Such processing results indicate that some rocks from the listed groups are present in the
section along the profile.

Brief conclusions. The results of the additional experimental studies presented above
confirm, in general, the previous conclusions [28-30]: the probability of oil and gas accumulations
detecting in commercial volumes within the Company's licensed block is close to zero.

In the eastern part of the block, instrumental measurements confirmed the presence of a
kimberlite volcano with diamonds [30]. When processing satellite images and photographs of the
Company's block in a detailed mode, the position of kimberlite complexes can be localized and a
place for drilling a well determined.

When performing instrumental measurements using a helium sample, the responses from
this gas were recorded with a delay at the Mukuyu-2 well site.
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Experiments with the use of seismic sections allow us to conclude that they are informative
and appropriate for frequency-resonance processing when surveying large blocks and local areas
within which seismic surveys were carried out.
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worked-out profiles [1]. work in 2023 [1].

Projects of Zimbabwe territory reconnaissance survey

In 2023, the Company will drill a second well in Cabora Bassa basin. One of the reasons for
such actions can be considered the fact that the Company's specialists understood high risks in
hydrocarbon exploration. Thus, in Company presentation, the high risks of oil and gas research are
characterized as follows [5]:

“The exploration period is usually 5-8 years from the acquisition of a license area to the
start of drilling.

Oil exploration is characterized by low success rates: 10-20% CoS of commercial
discovery.

* Kenya drilled 32 wells from the 1940s until the discovery of the first field in 2012.

* South Africa Republic has drilled about 200 wells and discovered less than 20 fields with
industrial (commercial) hydrocarbon volumes.

Due to the high cost and low success rate of hydrocarbon exploration, companies spread
the risk across multiple assets.”

All information messages of the Company [1] contain the following reservations: “The
expected volumes of oil that can be produced within the framework of the ongoing development
project relate to undiscovered accumulations. The above estimates are associated with both the
risk of discovery and the risk of development. Further exploration, evaluation and calculations are
required to determine the presence of a significant amount of potentially mobile hydrocarbons.
The prospective resource estimates in this report have been derived using probabilistic methods
in accordance with SPE-PRMS standards.”

To speed up the process of identifying accumulations of hydrocarbons in industrial
volumes in Zimbabwe, the authors suggest Invictus Energy Ltd to implement a project of
reconnaissance survey of the entire country in order to identify promising blocks for prospecting
(including a detailed one) for hydrocarbons (oil, condensate, gas) and natural hydrogen.

Oil and gas project. The results of approbation and practical application of the direct-
prospecting technology of satellite images and photographs frequency-resonance processing
allow us to reasonably conclude that their targeted use in the search and exploration of oil and
gas deposits can significantly speed up and optimize the exploration process. Promptly carried out
reconnaissance surveys of the territories of large blocks in various regions of the world (in
Zimbabwe, including) can be considered as additional confirmation of the potential capabilities of
mobile direct-prospecting technology. On the other hand, the results of the survey of large blocks
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indicate the potential possibility of a reconnaissance survey of the entire Zimbabwe territory in
order to identify the most promising areas (blocks) for oil and gas detailed exploration.

For the practical implementation of this project, the satellite image of Zimbabwe territory
may be divided into separate blocks, the frequency-resonance processing of which will be carried
out separately. One of the possible options for dividing a satellite image of the Zimbabwe territory
into separate fragments is shown in Fig. 1b. This image with rectangular contours shows 150 local
fragments (blocks) for processing.

Frequency-resonance processing of all 150 fragments of Zimbabwe satellite image can be
performed quite quickly. During image processing, the following set of measurement procedures
may be performed: a) fixation from the surface of anomalous responses at frequencies of ail,
condensate and gas; b) registration of signals at the frequencies of methane-oxidizing bacteria
(bacteria, whose populations are analyzed in method of microbiological exploration for oil and gas
by MicroPro GmbH, Germany); c) establishing the presence of a volcanic structure within the
survey area, in which there are conditions for the hydrocarbon’s synthesis at a depth of 57 km;
additional fixation of responses of oil, condensate and gas at this depth; d) fixing signals at
frequencies of oil, condensate and gas from lower part of cross-section at depths of 5, 10 and 15
km in order to assess prospects of oil and gas discovering in deep horizons of cross-section.

The listed procedures of instrumental measurements have fully demonstrated their
effectiveness and informativeness in the process of direct-prospecting methods approbation in
the areas (sites) of drilling exploratory wells on land and shelf in various regions of the globe and
basalts volcano’s location [12, 14, 16, 21-25], and also in the Cabora Bassa basin [28—30].

Notes. Additional procedures for instrumental measurements and the features of their
implementation within the framework of this project can be formulated (clarified), if the
expediency of its implementation will be recognized in Zimbabwe.

Within the most promising for oil and gas blocks, found in Zimbabwe, detailed prospecting
can also be quickly carried out using methods of satellite images and photographs frequency-
resonance processing. The prepared fragments of a satellite image of Zimbabwe territory (Fig. 1b)
can be additionally processed in the reconnaissance mode within the framework of separate
projects for identifying blocks, that are promising for detailed prospecting for: a) natural hydrogen;
b) ore minerals; c) water.

Hydrogen project. During frequency-resonance processing of each fragment of the
Zimbabwe territory image in the reconnaissance mode for natural hydrogen searching, a limited
set of instrumental measurements of the following nature may be performed separately: a)
procedure for recording signals (responses) at frequencies of the 6th group of igneous rocks
(basalts); b) the procedure for determining the depth of basalt volcano root (in the case of fixing
responses from the surface at basalt frequencies); c) procedures for fixing signals (responses) at
the frequencies of hydrogen, phosphorus (red) and hydrogen bacteria; d) instrumental
measurements to confirm (or establish absence) of hydrogen migration into atmosphere.

The expediency of implementing the listed set of instrumental measurement procedures
during the survey is due to results of direct-prospecting methods testing in various regions of
globe. The materials of numerous studies allow us to state following: a) responses at hydrogen
frequencies are recorded almost everywhere during instrumental measurements in the contours
of basalt volcanic complexes; b) red phosphorus is almost always present in basalt volcanoes; c)
hydrogen bacteria create their colonies in the upper part of cross-section in the areas of hydrogen
migration into the atmosphere.

To implement the second stage of the work, one of two conditions was met: within one
surveyed fragment basalt complexes with hydrogen were found and responses were recorded at
the frequencies of red phosphorus and hydrogen bacteria. Further continuation of research within
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local block is possible only with the participation of at least one Zimbabwe company in the
implementation of the "project".

At the second stage of project implementation within local block, studies of the following
nature can be performed: a) the satellite image of the block may be processed in a detailed mode
in order to localize areas (zones) of the basalt volcano’s location and select the most promising for
exploratory wells drilling for hydrogen; b) in the contours of the most promising local zones, a
detailed scanning of cross-section will be performed in order to determine the depths and
thicknesses of hydrogen reservoirs in the cross-section above the basalts, as well as in the basalts
directly; c¢) within promising local zones, the depths and thicknesses of reservoirs with living
(healing) water may be determined by detailed scanning, and healing properties of living water in
identified reservoirs of cross-section may be also studied.

Based on the results of detailed processing of satellite image of local block, a decision will
be made to drill exploratory wells in the most promising local areas. At the initial stage of drilling,
wells can be designed to study reservoirs with hydrogen in the upper horizons of cross-section.
During drilling, reservoirs with living water can also be studied. Based on the results of the first
wells drilling, a decision can be made on the next stages of research for the further
implementation of the “project”.

Some comments and conclusion

The results of experimental reconnaissance studies carried out promptly within the Cabora
Bassa basin allow us to conclude that the oil and gas exploration wells drilled within the licensed
area will be dry.

The research materials also once again confirm the volcanic model of hydrocarbon
deposits formation, the features of which can be formulated as follows.

As a result of the experimental studies carried out in different regions of the globe, the
presence of 10 types of volcanic complexes were defined on Earth, filled with 1) salt; sedimentary
rocks 2) 1-6 groups, 3) 7 (limestones), 4) 8 (dolomites), 5) 9 (marls) and 6) 10 (siliceous) groups, as
well as igneous rocks 7) 1st (granites), 8) 6th (gabbros and basalts), 9) 7th (ultramafic) and 10)
11th (kimberlites) groups.

Numerous experiments have shown that the conditions for the synthesis of oil, condensate
and gas at the boundary (surface) of 57 km are created only in 5 types of the 10 above volcanic
complexes filled with: 1) salt, 2) sedimentary rocks of 1-6 groups, 3) limestone, 4) granites and 5)
ultramafic rocks. It should be noted that the conditions for hydrocarbon synthesis do not arise in
all volcanoes of each of the 5 listed types.

The results of a reconnaissance survey of the areas where “dry” drilled wells are located
[32, 33] (including in the Cabora Bassa basin) showed that almost all of them are located in the
contours of volcanic complexes in which there are no conditions for hydrocarbons synthesis! The
low efficiency of oil and gas prospecting is quite reasonably explained by the results of
instrumental measurements using direct-prospecting methods [9]. Such results should be
considered weighty arguments in favor of the expediency of direct-prospecting methods and
technologies using for hydrocarbon deposits prospecting and exploration.

During satellite images and photographs processing over the surveyed objects [16-17],
additional facts (evidence) were obtained in favor of the deep (abiogenic) genesis of oil,
condensate and gas [22] in the process of hydrogen degassing of the Earth [6]. The relevance of
the problem of abiogenic synthesis of hydrocarbons and their migration into the upper horizons
of cross-section and into the atmosphere is emphasized by many researchers.

The results of earlier conducted experimental works [14, 21-27], also allow us to draw
generalizing conclusions of the following nature.
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1. In blocks and areas where basaltic volcanoes with roots at different depths are located,
signals are almost always recorded from the surface at the frequencies of hydrogen, living water,
and phosphorus (red). Quite often, responses from hydrogen bacteria are also recorded, which
create their colonies in the near-surface part of cross-section in the areas of hydrogen migration
into the atmosphere. Hydrogen bacteria do not produce hydrogen, but use it to maintain the
viability of their populations.

2. Responses at hydrogen frequencies are recorded when scanning cross-section with a
large step almost from the upper edges of basaltic volcanoes to their roots. This feature allows us
to suggest that basalt volcanoes are a kind of channels through which hydrogen is actively
migrated to the upper horizons of cross-section and further into the atmosphere.

3. Instrumental measurements indicate that in basaltic volcanoes with roots at depths of
470 km and 723 km on surfaces (boundaries) of 68 km and 69 km, respectively, deep (living) water
is synthesized. Hydrogen-enriched water is healing and can be used for health purposes. It is worth
noting once again that all the surveyed zones and areas of longevity on Earth [16, part 2] are
located within (contours) of basalt volcanoes, in which water synthesized at depths of 68 km or
69 km migrates to the surface and is used for water supply and drinking goals.

4. Hydrogen deposits can be formed by basalt volcanoes in capped reservoirs adjacent to
basalts. The local site for hydrogen production in Mali is located outside the contour of a basaltic
volcano; responses from hydrogen were recorded at the location of one of the drilled wells from
marls. In other areas of the survey, signals from hydrogen were obtained from dolomites (the
Carpathians, the island of centenarians Ikaria), as well as marls and limestones.

5. Formed near basalt volcanoes, as well as above basalts, hydrogen deposits in reservoirs
of various types can be quickly detected and localized during areal prospecting using direct-
prospecting methods (technologies for frequency-resonance processing of satellite images and
photographs, including).

6. The problem of studying reservoirs in crystalline rocks (including basalts) deserves
attention. Direct-prospecting methods can also be used for these purposes.

7. 1t should be considered fundamentally important that the experimental studies carried
out in numerous areas have shown the possibility (and expediency) of using direct-prospecting
frequency-resonance methods of satellite images and photographs processing and interpreting to
detect and localize areas of hydrogen accumulation, as well as determine the depths of its
predicted deposits. In further studies in this direction, it is advisable to pay attention to the types
of reservoirs in which hydrogen can be accumulated, as well as seal rocks that will contribute to
the preservation of deposits.

The technology as a whole, as well as its individual methods, can be used in different
regions of the globe for a preliminary assessment of the prospects for oil and gas potential of
poorly explored and unexplored blocks and local areas. The use of this technology can give a
significant effect during the search for industrial accumulations of hydrocarbons in unconventional
reservoirs (in particular, in the zones of distribution of shale, coal-bearing seams, crystalline rocks).
Timely conduction of additional studies by direct-prospecting methods in local areas of
prospecting and exploratory wells will help to increase the success of drilling (increase in the
number of wells with commercial hydrocarbon inflows). The drilling of wells in areas where vertical
fluid migration channels are located can lead to an increase in hydrocarbon inflows. Mobile
technologies can also be successfully used in the exploration of little-studied areas and blocks
within known oil and gas fields.
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Geographic Sciences

Landsaftlarin estetik va psixo-manavi
xUsusiyyatlarinin insan saglamligina
tasirinin giymatlandirilmasi

dliyeva Safaq Mammad qizi
ADPU-nun Saki filial, muallim

Acar sozlor: landsaft estetikasi, psixo-manavi tasir, estetik resurslar,manzara.

Bu gln landsaftlarin estetik xUsusiyyatlarinin cografi dyranmasina maraq kaskin artmisdir.
drazinin estetik potensiali- comiyyatin estetik ehtiyaclarinin manavi cahatdan tamin olunmasinda
bu arazinin mimkuin istirak daracasi kimi miayysan edilir. Na vaxt ki, insan arazinin estetik
xUsusiyyatlarinden magsadyonli istifade etmaya baslayir va ya onlarin istifadasinin imkanini
anlayir, bu zaman onlar resurslara cevrilir. “Tabii estetik resurslar” — misahids edanda estetik
tamin olunmaya sabab olan bizi shata edan bitln tabii mUhitdir.

Landsaftlarin estetik x{susiyyatlarini landsaftsiinaslig elminin xlsusi tatbigi istigamati
oyranir. Landsaftin estetikasi — gozalliyi tabii va tabii-antropogen landsaftlarinin sairanaliyi, onlarin
estetik gdtlirmasinin xdsusiyyatlarini Oyranan landsaftstinasliq elminin xisusi istigamatidir.

Landsaftin estetik gorinimU manzara adlandirilan onun xarici simasiyla tayin edilir. Estetik
va manavi- psixoloji cahatdan tasiretmada manzara va onun ayri- ayri komponentlari baslica rol
oynayir.

Manzarads landsaftin cox daxili xdsusiyyatlari acilir, hansilar ki, manzarays mahal
goymadan dark etmak mUmkin deyil. Manzara strukturu kompozisiya elementlarinin
uygunluguyla tayin edilir, hansilara ki, isiglanma daracasindan asili olan glinin vaxti, ilin mévsimu
kimi dinamik dayismalar daxildir. Manzara kompozisiyasini asagidakilar taskil edir:

* manzaranin elementlari: cay, yol, agac, mabad va s.;

* manzara sljetlari — manzars elementlarinin lokal macmularidir, hansilar ki, 1 sujetli, 2
sujetli va daha ¢cox kompozisiya formalasdira bilarlar;

e manzaralarin komplekslari — icmalin vahid négtasi oldugu halda panorama adlandirilan
coxsujetli manzaralar.

Manzaranin ¢coxsayll elementlari onun kompozisiya diytnlarini formalasdirir. Bura birinci
daracada muisahidacinin asas diggatini calb edanlar va ikinci daracani yaradan manzara fonu daxil
olur. Kompozisiya hadisalari kimi tabii dominantlar (daglig zirvalari, sslalalar va.s.) va va
antropogen (mabadlar, qalalar, saraylar va.s.) cixis edir. Kompozisiya diylnlari manzara
markazinda, ham da onun periferiyasinda yerlasa bilar. Mirakkab manzara kompozisiyalarinda
elementlarin bir neca fokusuna rast galinir.

Mahz manzara- cografi sahanin har hansi nogtsesindan acilan gozallik va harmoniya
nogteyi-nazarindan mdisahidaci tarafindan giymatlandirile bilan vizual sakildir. Bitovlikda
manzaralar 6z arazi inkisafinda fasilasizdir. Sahanin vizual simasi manzaranin maddi asasl olan
cografi landsaftdan tamamila asilidir.

drazinin manzara-estetik resurslarinin giymatlendiriimasinda asagidaki meyarlar asas
gotaralar :
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1.Manzara miixtalifliyi.9razinin estetik cazibadarliginin asas meyarlarindan birina manzara
muxtalifliyi aiddir. Parlaqg sakilda vizual bir cox kontrast elementlarls yaradilan mixtalif manzaralar
bir gayda olaraqg, daha tstln olurlar, nayin ki, yeknasaq monoton névlar. Monotonlug insani yorur.

2. Moanzaralarin rang gammasi.Manzaranin rang gammasl basga sodzls, manzarada
UstinlUk taskil edan rang aspektlori landsaftin  badiiliyinin  xisusi shamiyyatli obyektiv
parametridir. insan yalniz formani gsbul etmir, hamcinin gabul edilan rang gammasi zehni obrazin
formalasmasina giicli tasir gdstarir. Oz dinamikliyine masalan, mévsimi ritmikasina baxmayarag,
bu cox shamiyyatli gostaricidir.

Har rang insana muxtalif clr tasir gostarir. Bu tasir obyektivdir. Ranglar insanin
organizmina biokimyavi yolla psixofizioloji tasir edir. Stbut edilmisdir ki, rang nafasin tezliyins,
nabz, arterial tazyiqg, bioritmlar, beyin faaliyyatinin faalligl va basqgalarina birbasa tasir gostarir.
Masalan, gdy va vasll ranglar, hipofiza tasir edarak, sakitlasdirici tasire malik olan serotoninin
yaranmasina sabab olarkan , girmizi rang isa, aksina,harakatverici qlvvays malik adrenalinin
yaranmasina imkan verir.

Hesab edilir ki, manzaranin an alverisli rang fonunu acig-yasil, firuzayi, mavi ranglar
yaradirlar. Manzarada qirmizi, sari, ag, narinct kimi maxtalif calarlarin olmasi alverisli tasir edir.
Qara va boz rangin muxtalif calarlari an az cazibadarliga malikdir.

3. Landsaftin mesaliyi- manzaranin formalasmasinda mesanin istiraki. Landsaftin
mesalilik daracasi boyik estetik rola malikdir. Mesanin movcud oldugu landsaft insanlarin
aksariyyatinda saglam olma sturunu formalasdirir.

Yasil skinlar gicli sakitlasdici tasire malikdir. Bitkilarin yasil rengi insanda xeyirli
psixofizioloji effekta sabab olur. Bitkinin seyr edilmasi gdzdaxili tazyigin azalmasina imkan yaradir,
gbrmani daha az vyorur. Shvalin va shval-ruhiyyanin yaxsilasmasina, yorgunlug hissinin
¢ixarilmasina, yuxusuzlugun, havanin elektrik cirklanmasinin bitkiyla azaldilmasina imkan yaradir.

Belslikla, bitki zonalari saglamligin barpasi, islamak gabiliyyatinin va insanin uzun
omurdnln saxlanmasi Ggln xdsusi saraite malik olmagla, onun istehsal va yaradicihginin ilham
manbayi olur. Yasil akmalar shamiyyatli saskecirmayan rolunu oynayir, bundan basga toz midafia
rolunu va basga sahiyya funksiyalarini yerina yetirirlor. Mesa muhiti ktlaklarden mudafia edir,
ritubati artirir va hava temperaturunu asagi salir, zararli gazlardan va tozdan atmosfer havasini
tamizlayir.

4. Landsaftda su obyektlarinin mévcudlugu. Cazibadar manzaralarda aparici rolu su
obyektlari yani onlarin movcudlugu oynayir. Cox musalliflar hesab edirlar ki, landsafin formalasmasi
zamani su obyektlari estetik xtsusiyyatlara malikdir. Va bu fikir asassiz deyil. Hagigatan, insanlarin
oksariyyati Ucln su obyektlari (gol, cay, salale, deniz va s.) cazibadar landsaftin vacib estetik
atributlaridir. Su obyektlari manzaranin xtsusi xarakterini miayyan edir.

Bela ki, sakit mesa gollari romantik ahang qurdugu halda, cosqun kandarli dag caylari,
oksina, hayacanlandirir ve daxilan aktiviasdirir.

insan saglamhgi cox hassasdir va taacciibli deyil ki, tabii mihit va landsaft shvala boyiik
tasir gdstarir. insan bitin hayat ve tasarriifat faaliyyati boyu tabistls tamasda olur, onun tasirini
bitin hallarda 6ziinds hiss edir. Bu tasir mixtalif aspektlards giymatlandirilir. insanin tabistla
yaxin munasibati onun saglamligina tasir edan an boylik faktorun da muhit faktoru olmasi ila
saciyalanmisdir.

Saglamliga tasir edan mihit xUsusiyyatlerinden an muhUmlari asagidakilardir: Ranglar,
saslar va formalar. Bunlar bizim mihitimizin an shamiyyatli xarakteristikasidir. Mahz, onlar hiss
organlariyla gabul edilarak, bizim stiurumuza, ayri-ayri organlarin faaliyyatins, ham da organizmin
dmumi vaziyyatina tasir edirlar. Masalan, glinas isigl insanin saglamligina musbat tasir edir, slni
isiglandirma iss gbrma organlarina ziyan vurmagla barabar, ham da bu isigi bilavasita gabul edan
dari ortiklarinin vaziyystine da negativ tasir gostarir.
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Mahz xastaliklarin meydana ¢ixmasi va inkisafina mane olmag magsadi ils 6z saglamliginin
gaygisina galan insanlar "organik dizayn" da kok salir. Resmda canl tabiatin tasviri, arxitektura,
sakillar, adabiyyat va hatta musiqgi asarlari insanda sturalti gabul edilir va bu sayadsa o manavini
yaxsilasdiran daxili harmoniyani va fiziki vaziyyati alde etmaya icaza verir. Hatta canli tabiatin sada
seyr edilmasi canlandirici tasir gdstarir: atas- od tonusu galdirir, su, aksina, sakitlasdirir. Tabii saslar
— salalanin ugultusu, mesanin sas-klyl va.s. analoji effekt yaradirlar. Harmonik taskil edilmis
manzaranin seyr edilmasi psixoloji tonusu ylksaldir.

Insanlar tabiatin muxtalif tasirlarini 6zinda hiss edirlar. Bazilari 6zlarini mesada daha sakit
hiss etdiklari halda, basqgalarini, aksina, ¢ol yeri ¢akir. Bazilari danizi gbran kimi xosbaxtlikdan orada
dayanir, lakin kimdasa su narahatliq yaradir. Alpinistler daglara galxaraqg, "simal" ekstremal
turistlari isa tayganin tufandan yixilmis agaclarinin arasinda girarak xosbaxtdirlar.

MUxtalif landsaftlarin insanlara psixo-manavi tasiri mixtalifdir:

Okean, daniz muhiti: Bela boyik va acig su mihitine malik landsaftlar sabadi hisslarin ani
hisslardan daha shamiyyatli oldugu insanlar lcln daha cox celbedicidir. O 6z magsadinin tayini
Ucln irads, gacilmaz gararlarin gabulu Ucln glic verir. Tasadufi deyil ki, mahz daniz sahilinds 6z
galacayimiz haqqginda, uzag sayahatlar hagginda va bu kimi basga fikirlar hagginda tez-tez
dusinuruk.

Caylar: bitln caylar 6ztinda dayisikliklarin enerjisini dasiyir. Cay bir suya iki dafs girmak
olmaz fikrini xatirladir. Su aximi abadidir ve heg vaxt tikanmir. Cay landsafti insana dayisikliklarin,
axicihgin, comardliyin enerjisindan alavs, basqa saraita uygunlasmagq bacarigini da verir.

Gol: GOl 6zinda dinyani aks etdiran glizglinU xatirladir, buna gora o insana daxili
ehtiyaclarda va problemlards 6ziina fokuslanmaga komak edir. Hoam da 0lcl Gzra gol na gadar
darin olarsa, insana bir o gadar 6zlinln ruh darinliyina enmaya imkan yaradir. Bazan insan 6z
gliman etmir ki, saxsi ruhunun darinliklarinds murgilayir ve bunu gérmays hec¢ da hazir deyil.
Amma kimki 6ziina bas ¢gakmaya qorxmur, darin gol landsaftlarina sayahat edarsk, bunu hiss edir.
Gol na gadar isigli ve daha boyik olarsa, bir o gadar ylngillasdiran, sakitlasdiran va sevinc gatiran
tasir yayir. Boyik va isigh gollar manavi rahatliq gatirirlar, hansi ki, aile hayatini gaydaya salmaga
hamginin, amakdaslig minasibatlari qurmaga imkan yaradir.

Mesa- Fotosintez prosesinda bir cox agac, kol va ot bitkilari boyik aktivliya malik olan
xUsusi kimyavi birlasmalar ayirir. Alimlar tabii mesalarin havasinda 300-dan artig muxtalif adl
kimyavi maddalar, mUxtalif atirli birlasmalar, efir yaglari askar etmislar. Odur ki, mesalar insanlarin
avazedilmaz saglamlig manbayidir. Mlayyan edilmisdir ki, sam, ardic, qovaq, palid, cdks, tozagac
mesalari xastalik toradan viruslari, mikroblari aloye, sarimsaq, sogan va istiotdan da tez mahv edir.
Ona gora da yaslilliglari havanin «sanitari», fitonsidlari isa havanin «vitamini» adlandirirlar. Har bir
bitki fitonsidinin 6ztinamaxsus tasiredici xassasi vardir. Masalan Boyik Qafgaz mesalarinda genis
yayilan palidin fitonsidlari ganliishal ¢coplarini mahv edir va s. Ardic, sam, sidr va palid mesalarinda
mikrob yox daracasindadir. Palid va garacdhranin fitonsidlari 5-6 daqgigs arzinda bakteriyalari
mahv etmaya gadirdir.

Hakimlar Urak-damar xastaliklorine palid va digar mesalarin faydal tasirini ¢oxdan
misahida etmislor. Palid mesalari tasir gostardiklari seraitde xastalarin mialicasinds Gmumi
darman preparatlari daha effektli natica vermisdir. Hipertoniya xastaliyinin butlin marhalalarinda
palid yarpaglarindan istifade etmak olar.

Estetiklik daracasini ylksalden asagidaki asas amillari nazaera alarag : bitki ortlyl
mixtalifliyi, genis rang diopozonu, relyef mixtalifliyi, su landsaftlarinin mévcudlugu, ahangdarliq,
zoomUxtaliflik va.s. landsaftlari asagidaki kimi gruplasdirmaq olar:

1.Ylksak estetikliya va psixomanavi tasira malik landsaftlar

2.0rta estetikliya va psixomanavi tasire malik landsaftlar

3.Asagl estetikliya va psixomanavi tasira malik landsaftlar

Azarbaycan landsaftlari Gzra bu gruplasmani asagidaki kimi apara bilerik:
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ABSTRACT

The concept of global climate change, as outlined in the U.S. Global Change Research Act of
1990 (GCRA), refers to alterations in the worldwide environment encompassing shifts in climate,
land productivity, water resources, atmospheric chemistry, and ecological systems. These changes
have the potential to disrupt Earth's ability to support life. Climatic changes are profound factors
that influence all aspects of global development. Interconnected variables such as global warming,
the melting of glaciers, rising sea levels leading to increased coastal erosion, accelerated lake
evaporation, the greenhouse effect, heightened ocean acidity, greater rates of biological
invasions, and declining biodiversity all contribute to this phenomenon. It's crucial to understand
that climatic change transcends national borders and is a global issue.

The sudden escalation of severe consequences linked to climatic changes is largely rooted in
alterations to the Earth's water systems, particularly the movement of water from oceans to land.
This dynamic significantly impacts aquatic species, making them particularly vulnerable. For
instance, the coastal regions of the Levantine Mediterranean Sea in countries like Egypt, Israel,
and Lebanon are experiencing continuous erosion of their coastlines. This erosion is causing a
decline in fisheries due to the critical damage inflicted on the breeding habitats of native fish
species in these pristine areas. The historical opening of the Suez Canal in 1869 acted as a catalyst
for ecological shifts in the Levantine Mediterranean and the surrounding Egyptian territories by
facilitating the movement of various species from the Red Sea basin. This change has enabled
invasive species like Rabbit fish and Erythrean mytilid mussels to migrate from the Red Sea to the
Mediterranean, negatively impacting the native biodiversity of the southeastern Mediterranean.

Additional detrimental factors that contribute to the decline of aquatic biodiversity include
activities like inland aquaculture, eutrophication, destruction, and fragmentation of aquatic
habitats. In the absence of innovative international efforts to counteract the destructive impacts
of climatic changes on the world's ecosystems, there is a significant risk of endangering all forms
of life on Earth.

Keywords: Climate change, global environment, biodiversity, invasive species, Mediterranean Sea
INTRODUCTION

Various groups of distinguished scientists worldwide have extensively engaged in studying the
emerging global peril posed by climatic shifts to the survival of all life forms on Earth. The adverse
effects of climatic alterations on the biology, reproductive capacity, expansion, and diversity of
aquatic, land-based, and airborne organisms have been recognized and studied for a considerable
period (1). Over the past twenty years, researchers have dedicated significant effort to formulating
standards to precisely define the fundamental concept of "global warming." However, this focus
has sometimes led to overlooking the reality that the environment encompasses more than just
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temperature changes; it also encompasses a wide array of interconnected elements like gas
discharges, chemical waste, and the clearance of forests (2).

The conversion of land, often for agricultural purposes, has had the most significant impact on
the terrestrial environment (3). This signifies the most destructive pattern of global climate
alteration concerning an integral element of the Earth. Notably, the overexploitation of fishing
resources, pollution, and climate change stand out as primary catalysts of change in marine
ecosystems (3, 4). Meanwhile, freshwater ecosystems face changes primarily due to alterations in
watersheds and their utilization, contamination of water resources by human activity, shifts in
hydrological patterns, and the introduction of invasive species (3, 5). Various assessments have
acknowledged climate change as a predominant driver of change, a role it will increasingly assume
in the forthcoming decades (6). Climate change can take place across evolutionary and ecological
timeframes, brought about by both natural and human-induced factors (1).

As a crucial component of the organisms profoundly affected by the rapid global climatic
transformations, aquatic creatures have moved to the forefront of the list of the most impacted
beings (7). The extent of impact on such aquatic species escalates in tandem with the expansion
of industries encroaching upon water bodies within a particular region.

Hence, a pressing requirement to explore underlying triggers significantly contributing to the
crisis of global climate change necessitates comprehensive scrutiny across all environmental
elements. This review extensively examines the cohesive factors behind global climate shifts and
their consequences on both local and worldwide aquatic ecosystems. The ultimate objective is to
alert the global community about the dire ramifications of climate change on the well-being,
expansion, and advancement of aquatic creatures within their habitats, subsequently impacting
global human progress.

DISCUSSION

Rising ocean levels: Due to the expansion of ocean water due to heat and the accelerated
melting of glaciers, it is projected that sea levels will increase by approximately 50 centimeters by
2100 (8). Many coastal areas will require enhanced sea defenses, albeit at a significant cost.
Nevertheless, for nations with extensive river deltas like Bangladesh, Southern China, Egypt, and
numerous islands in the Pacific and Indian Oceans, such adaptive measures may not be feasible

(9).

The ongoing rise in sea levels poses a substantial threat to a significant array of aquatic species.
In fact, a number of these species might be classified as endangered or extinct by the conclusion
of this century due to the continuous sea level increase (10). Among those most susceptible to
these profound consequences are migratory fish like mullet and eels, various aquatic creatures
such as turtles, red sea corals forming coral reefs, certain aquatic crustaceans, and a significant
number of aquatic birds including flamingos, aquatic warblers, pelicans, and swan geese (11). The
primary reasons for these threats stem from the destruction of vital spawning and nesting sites
for the aforementioned species (10, 11).

Elevated water resource evaporation rate: The gradual increase in the Earth's temperature
triggers subsequent instances of water evaporation. This pressing issue results from unchecked
human intervention in the natural balance provided by the environment. Currently, human
activities account for up to 6% of the evaporation of Earth's river runoff (12). Across expansive
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regions worldwide, heavy rainfall patterns could intensify, while semi-arid areas might experience
reduced rainfall. More frequent and severe flooding or drought events could become
commonplace, particularly in sub-tropical regions susceptible to such phenomena (13). Floods and
droughts already result in more fatalities, disasters, and economic downturns than any other form
of calamity. Any escalation in their frequency or intensity could constitute the most devastating
repercussions of global climate change.

Lake Manzallah and Lake Qarun serve as prominent examples in Egypt, depicting water bodies
significantly impacted by gradual evaporation, leading to heightened salinity and reduced surface
areas for both lakes (14). Nevertheless, certain enclosed lakes and rivers in Africa are even more
susceptible to evaporation and surface area reduction than those that are open or partially open
(15). These hydrological shifts in the water cycle prompted numerous aquatic species to relocate
to other water bodies in cases of open or semi-open systems, while compelling others to exist in
a perilous state of being classified as endangered, threatened, or possibly extinct species.

Impact on marine and estuarine ecosystems: Climate change could lead to elevated sea levels,
higher water temperatures, and shifts from current precipitation, wind, and water circulation
patterns (16, 17). Estuaries might encounter breeding ground loss, disruption of marine life and
organisms, alterations in circulation patterns impacting native species, escalated hypoxia, and
more intense storms (17, 18). Coastal and estuarine ecosystems might also witness cold-tolerant
species moving toward higher latitudes and warm-tolerant species extending their ranges
poleward (16, 19).

Impact on the availability of food resources: Numerous studies on food supply and abundance
have revealed an ongoing decline in the global food reserve. The distribution of food production
is expected to shift significantly across regions worldwide, primarily due to the escalating scarcity
of water resources. Developing nations will be particularly affected by the global water shortage,
driven by rapid population growth and insufficient agricultural output.

The greatest uncertainty in predicting the impacts of climate change on ecosystems lies in
understanding how it will alter species interactions. Climate change could lead to unforeseen
outcomes, as different species exhibit distinct responses to changes in environmental
temperatures. Research has shown that the connections between primary producers like
phytoplankton and consumers like zooplankton can be disrupted by rising water temperatures.
Notably, diatom blooms and other aquatic lifeforms are profoundly influenced by the mismatch
in water temperatures induced by global warming (20). Consequently, this disruption is likely to
have significant repercussions on the flow of resources to higher trophic levels (21).

There is proof that rising temperatures due to climate change are negatively affecting the
productivity of lakes. The warming trends observed regionally since the early 1900s have led to
higher surface-water temperatures, disrupting the stability of the water column (22). Additionally,
the local reduction in wind speed has contributed to decreased mixing, which in turn lowers the
upwelling of nutrients from deep waters and their mixing into surface waters. Some conclusive
evidence indicates that the influence of regional climate change effects on aquatic ecosystems'
functions and benefits might surpass that of local human activity or excessive fishing (22).

Recent increases in the frequency, intensity, and duration of harmful algal blooms in coastal
regions suggest that human activities have impacted both lower and higher organisms within
marine food chains (23).
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Emission of gases: The Earth captures the heat energy from sunlight primarily at its surface. To
maintain a constant temperature, an equivalent amount of energy is emitted upward from the
surface at longer, infrared wavelengths (24). Certain naturally occurring atmospheric gases,
notably water vapor, carbon dioxide, and methane, absorb a portion of this infrared radiation,
effectively acting as insulating "blankets" over the surface (24). Carbon dioxide (CO2) plays a
significant role in influencing the ocean's pH level (25)Since the 1800s, about one-third of human-
induced CO2 emissions have been absorbed by oceans, leading to an average oceanic pH decrease
of 0.10 units, representing a 30% reduction. If not addressed, oceanic pH is projected to further
decrease by 0.4 units by 2100 (25). The current rate of atmospheric CO2 increase exceeds any
levels observed over the past 650,000 years (26).

A decrease in pH will impact the entire oceanic system, particularly affecting cold-water oceans
in high latitudes earlier and more severely compared to warm-water oceans. Concentrations of
CO2 and other radiatively active trace gases in the atmosphere have increased since the start of
the Industrial Revolution (7). Such alterations in the atmosphere can disrupt the global climate
and hydrological cycle, subsequently influencing water resources (7). The combustion of fossil
fuels currently contributes between 5.5 to 20.5 billion metric tons of CO2 to the atmosphere
annually, predominantly in economically developed areas of the temperate zone (27). Given the
variable impact of increased CO2 on different species, substantial shifts in species composition
and dynamics across terrestrial and aquatic ecosystems are likely to occur (28).

Agricultural activities, livestock farming, and the burning of fossil fuels result in the emission of
excess sulfur dioxide, ammonia, and nitrogen oxides into the environment, where they transform
into nitric acid and sulfuric acid. While a considerable amount of these acids is deposited on land,
some can remain suspended in the air and travel to coastal regions of oceans and seas. When
atmospheric nitrogen and sulfur compounds mix with coastal waters, the resulting alteration in
water chemistry accounts for about 10 to 50 percent of the overall changes in acidity attributed
to carbon dioxide-driven acidification (13). This modified chemical composition affects the
seawater's chemistry, causing increased acidity and a reduction in the upper ocean's capacity to
store carbon. Additionally, the growing influx of nitrogen deposition into natural water systems
can enhance the prevalence of non-native species (29). Notably, even small additions of nitrogen
can benefit invasive species in cases where nitrogen is a limiting nutrient, as shown in studies that
examined fertilization effects (13).

CONCLUSION AND CHALLENGES

Climate change is anticipated to profoundly impact aquatic animal populations and their
dependents, pushing numerous aquatic species into categories of endangerment, threat, or
extinction due to the severe consequences of global climate shifts. A significant factor behind this
decline is sea level rise and resulting coastal erosion, devastating breeding habitats for migratory
aquatic species like fish, shellfish, and birds. Rising ocean acidity poses a serious threat to shellfish,
as heightened carbonic acid levels inhibit calcium deposition essential for shell formation.
Additionally, global warming has led to changing sex ratios in marine mammals, fish, amphibians,
and aquatic birds, which can jeopardize their survival.

Increased eutrophication in tropical and subtropical areas is a reflection of global warming's

impact on regional aquatic environments, potentially harming native species and facilitating the
invasion of non-native species. Analyzing how biological invaders respond to global change
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underscores the likelihood that critical components of global change will boost the prevalence of
these invaders.

The diverse and complex impacts of environmental changes on aquatic food production (wild
and captive aquatic animals) highlight the need for precautionary measures in the face of potential
threats to global edible aquatic animal production. This calls for proactive approaches to mitigate
the course of environmentally damaging global climate shifts.

Coastal regions grappling with climate change also contend with challenges tied to the
globalization of aquatic animal production and trade. In less developed countries, inadequate
infrastructure, high disease prevalence, and other constraints hinder adaptation efforts. To
safeguard fishing sectors and vulnerable coastal communities from the adverse effects of climate
change, it's crucial to identify at-risk aquatic species and communities, explore government-
supported adaptive strategies, consider limitations on private adaptations, and prioritize long-
term vulnerability reduction over short-term solutions. This underscores the urgent need for
cohesive policy integration across sectors like coastal planning, river basin management,
agriculture, fisheries, and health, which intersect with climate change risks (30).
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Abstract

Integrated Water Resources Management (IWRM) emerged during the 1980s as a method to
optimize the allocation of water resources among various sectors. However, the complexity of
water systems has increased since its inception due to alterations in the global water cycle brought
about by climate change. The recognition of climate change's profound influence on water
availability and the risk of floods has prompted both research efforts and policy formulation in the
realm of adaptation. This study delves into the key likenesses and disparities between climate
change adaptation and IWRM.

The principal contrast between these two concepts lies in their temporal focus. IWRM is
primarily concerned with present and historical issues, whereas adaptation centers on the long-
term future. The implementation of climate change adaptation encounters a notable challenge in
the substantial uncertainties associated with future predictions. To address these uncertainties,
two divergent adaptation approaches have emerged. The first, a top-down approach, hinges on
comprehensive analyses of large-scale biophysical impacts. This approach aims to quantify and
mitigate uncertainty by employing an array of scenarios and various climate and impact models.
Nonetheless, a drawback of this method is the propagation of uncertainties throughout the
modeling process. In contrast, the bottom-up approach disregards uncertainty and concentrates
on enhancing resilience within local-scale water systems. Nevertheless, both these approaches
exhibit limitations when it comes to seamless integration into water management practices. The
bottom-up approach tends to overly emphasize socio-economic vulnerability while downplaying
technical solutions, whereas the top-down approach often results in an overwhelming surge of
uncertainty, complicating decision-making.

A more promising avenue for adaptation involves a risk-based approach. This entails
formulating adaptation strategies rooted in current and future risks, followed by evaluating these
strategies using an array of future scenarios. This iterative process aims to develop robust
adaptation measures and strategies that can withstand a range of potential future challenges.
Further research should be directed toward refining and testing this approach, which holds the
potential to offer a more effective framework for navigating the complexities of climate change
adaptation and integrated water resource management.

Introduction
In the 21st century, a pivotal challenge revolves around resource management that meets
human needs while safeguarding the environment. Mounting pressures on resources stem from

population growth, economic progress, and evolving lifestyles. Particularly in the water sector,
competition among users and interest groups intensifies. While agriculture dominates water
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consumption in water-scarce regions, demands from other sectors surge (1). Many regions
grapple with severe water scarcity due to heightened demands. Furthermore, degraded water
quality in developing areas complicates management. To enhance water management, the
Integrated Water Resources Management (IWRM) approach emerged in the 1980s, gaining
prominence over time. IWRM is often depicted as a process that aims to regulate water use across
different sectors, factoring in economic, social, and ecological considerations. Initially assuming
stability, IWRM historically presumed that observed natural process variability could extrapolate
into the future, enabling predictive modeling and meaningful water use regulation (2). However,
this assumption falters in light of changing water availability and flood frequencies due to global
warming (3). Uncertainty is high in both physical systems and stakeholder behavior. Recent water
management advancements strive to embrace and navigate this uncertainty, ultimately enhancing
decision-making (4).

Climate change possesses the potential to significantly alter global precipitation and
evaporation patterns, impacting water availability (5). While consensus exists that climate change
will affect water availability, uncertainties persist, leaving regions uncertain about whether water
availability will rise or decline (6).

Initially, climate change research centered on impacts and emission reduction strategies. It's
now evident that some climate shifts are inevitable, necessitating adaptation. Climate change
adaptation and Integrated Water Resources Management (IWRM) differ in timescales: adaptation
focuses on the future, while IWRM reconciles present needs, typically within 6-10 years. This
temporal contrast shapes uncertainty approaches and required strategies. Effective management
should consider short and long-term needs, integrating climate adaptation within existing water
management systems.

This paper examines the parallels and disparities between climate adaptation and IWRM,
emphasizing uncertainty management.

1. Holistic Water Management Approach (IWRM)

The Tennessee Valley Authority (TVA), founded in 1933, stands as a significant IWRM
milestone, advocating comprehensive natural resource planning (7). TVA's approach aimed to
harmonize hydropower, navigation, flood control, and agriculture through rationalized
development, grounded in scientific knowledge. This approach viewed uncertainties as knowledge
challenges that scientific expertise could diminish, sidelining political concerns (7).

By the 1990s, IWRM evolved in practice and research, adopting a systems perspective to
address interconnections and stakeholder interests (8). The concept gained popularity, though it
spawned two perspectives: an expert-dominated approach, aiming to solve water issues with
scientific and stakeholder knowledge (8), and an issue-driven approach, acknowledging the
political and value-based nature of water concerns (9). These perspectives recognize the
complexity of water issues influenced by diverse actors' perspectives, histories, and knowledge
(10).

The 'expert dominated' approach in integrated water management focuses on reducing
knowledge uncertainties. Uncertainties stem from data quality, simplifications in models, and
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limited process understanding. Data and model quality are addressed, but normative values are
not considered (11).

The issue-driven approach recognizes inseparable ties between knowledge and politics,
emphasizing joint exploration (12). Ambiguous problem definitions, embedded in values, defy
straightforward solutions. Scientific input contributes to discussions, requiring scientists to clarify
their positions and engage actors.

2. Climate change adaptation

Traditional Integrated Water Resources Management (IWRM) and water system design relied
on historical data and stationarity assumptions, now challenged by changing climate (3). Climate
change's regional impacts demand new approaches for water resource sustainability and
investment preservation. This shift requires abandoning stationarity, though the replacement
remains uncertain.

Adapting to a changing climate typically follows three steps: assessing impact/vulnerability,
designing/selecting adaptation options, and evaluating these options (13). Water sector impact
analyses often employ top-down modeling with emission scenarios and global climate models.
Hydrological models assess water availability, flood risks, and drought frequencies (14).
Alternatively, the bottom-up approach, focusing on local vulnerabilities exacerbated by climate
change, emphasizes socio-economic factors (15).

Research trends split, with biophysical sciences favoring top-down and social sciences favoring
bottom-up. Bottom-up adaptation aims at socio-economic vulnerability reduction, while top-
down targets physical impacts (16). While bottom-up approaches are effective at small scales and
rural areas, their application remains limited in larger scales and urban contexts (17).

3. A theoretical framework

Integrated Water Resource Management primarily revolves around planning and decision-
making. The role of knowledge within IWRM spans two extreme stances: an "expert dominated"
perspective aims to alleviate uncertainties by integrating scientific and stakeholder knowledge,
while the "issue driven" stance accepts ambiguities as part of coping strategies. These positions
create an axis depicting different strategies for handling uncertainties, ranging from reduction
attempts to acceptance. Climate change adaptation, in contrast, looks ahead to anticipated
climate shifts. The contrast between IWRM and adaptation lies in their focus on the present versus
the future. The top-down and bottom-up approaches align with the "expert dominated" and "issue
driven" axes in IWRM regarding uncertainty management. The top-down approach centers on
knowledge and seeks to mitigate or quantify uncertainties, while the bottom-up approach
acknowledges an uncertain future and prioritizes adaptive capacities (see Fig 1).
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4, Case studies

To exemplify disparities in uncertainty perceptions, two case studies were chosen. The Rhine
River basin, well-studied with abundant data, stands in contrast to the Congo River basin with
limited management coordination and data scarcity. Both basins' IWRM and adaptation
approaches illustrate varied uncertainty strategies and planning implications.

4.1. The Rhine

Although ranking 60th globally in size, the Rhine River holds second place for navigation
importance. Flowing through six nations from the Alps to the North Sea, it underwent centuries of
transformation for industry and urban growth. Restoration efforts since the 1980s balance human
impact, economic interests, and hydrological management. Three international commissions
manage the Rhine, employing expert groups and research (18). This case showcases science's role
in implementing the EU Water Framework Directive and adapting to climate change (19). The
Rhine's Water Framework Directive integration and preparation for increased extreme event
probabilities due to climate change are explored (20).

The execution of WFD planning in the Rhine basin necessitates creating programs for ecological

and water quality enhancement, encompassing tasks like floodplain restoration, waste stream
purification, and nutrient reduction (21). Balancing these actions amidst diverse sectors like
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agriculture, industry, and navigation, and integrating them into existing policies proves challenging
(22). Amidst such politics, solid scientific input is crucial (23). Yet, data on complex stressors
affecting aquatic ecology and water quality harbor significant uncertainties, complicating
negotiations and decisions (24).

Local WFD implementation intersects numerous policies, with managers negotiating to realize
objectives, illustrated by the "Breakthrough" canal project (25). Stakeholders from flood control
to ecological infrastructure collaborated on the canal's design, reflecting competing needs and
ecological enhancement concerns. Scientific understanding gaps, like canal design's ecological
impact, sparked disputes, with experts unable to resolve them. Switzerland and Germany
experienced similar hurdles (26).

To enhance WFD execution, substantial scientific endeavor is now invested in understanding
causal relationships within water bodies and basins, aided by data analysis and comprehensive
monitoring programs (27).

5. Ambiguities in the Rhine and Congo river basins

Future climate impact assessments using "top-down" approaches are available for both the
Rhine and Congo river basins, but they have yet to influence policy due to the considerable
uncertainties, complicating interpretation by decision makers. In the Rhine, flood protection
strategies still rely on historical event analysis, while in the Congo, climate impact signals remain
unclear. Even if models provide clear signals, the absence of basin-wide management hampers
effective adaptation planning.

For the Rhine, researchers are proposing alternative methods such as adaptation pathways and
multi-layered safety approaches to analyze uncertain futures, acknowledging the need to
anticipate the unexpected by embracing uncertainty.

6. Main research and data gaps

Agreement exists in both scientific literature and water management entities regarding the
necessity for climate change adaptation and enhanced integrated water management due to
heightened competition among various water uses and stakeholders. Nonetheless, substantial
gaps persist in the knowledge and tools required for effective integrative and adaptive water
management. We pinpoint four crucial areas demanding further advancement.

6.1. Data Quality for Comprehensive Modeling and Scenario Evaluation

The capability to model and predict future developments hinges on comprehending the
current baseline situation (28). Absence of robust historical data hampers calibration and
validation of climate, hydrological, and water resources models, diminishing their reliability in
depicting future scenarios.

Enhancing data availability requires expanded measurements, ensuring data comparability,
and fostering accessibility. Numerous regions necessitate systematic monitoring programs,
gathering hydrological and meteorological data with adequate spatial and temporal coverage.
Essential parameters include rainfall, streamflow, temperature, and water quality indicators for
model and scenario formulation. While long-term benefits arise from heightened data collection,
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immediate improvements involve enhanced data sharing and accessibility. In various
transboundary river basins, data sharing remains constrained, both among riparian countries and
within individual nations.

Furthermore, a discrepancy exists between biophysical and socio-economic datasets and
models. Socio-economic data often aligns with administrative boundaries, while hydrological
modeling centers on natural river basin delineations.

6.2. Dissemination of Uncertainties in Models and Scenarios

The top-down approach to impact and adaptation evaluation initiates with formulating
emission scenarios for global climate models (GCMs) (29). GCM outputs necessitate downscaling
and bias correction prior to their utilization in impact models, such as hydrological and water
resources models (30). Each analysis stage introduces additional uncertainty layers. Future
greenhouse gas emissions remain uncertain, though the rise in atmospheric concentrations and
resultant temperature increase are evident. However, predicting their impact on rainfall
distribution and runoff is highly uncertain, notably in terms of water availability (31). Climate
models contribute extensively to this uncertainty, with GCM structural variations identified as a
major uncertainty source for temperature and precipitation (32).

To mitigate these uncertainties, employing an ensemble of climate models is recommended.
Yet, there's a lack of clear methods for determining the number of climate models suitable for
impact assessment (33). Global climate models continue to exhibit significant biases, particularly
in precipitation and other variables like radiation (34). Bias correction is often essential for using
climate models in impact assessments, though it can be problematic if improperly applied,
potentially overlooking critical feedback mechanisms (35). Ideally, the need for bias correction
would be obviated, but this requires improvements in the simulation of precipitation, specifically,
within climate models.

6.3. Contested Research and Utilization of Research Outcomes in Strategies and Conflicts of
Interest

In the Rhine case, policy implementation involves intricate negotiations and strategic
maneuvers. Data gleaned from water body monitoring assume strategic importance, forming the
foundation for quality assessments and investment decisions for water body enhancement.
Consequently, data quality, interpretation, and utilization become integral to water planning
negotiations. Advocates tactically leverage scientific knowledge as a persuasive tool, while
researchers become integral players in the policy arena (36). Claims of objectivity face skepticism,
necessitating researchers to establish credibility and accountability through explicit
documentation of assumptions and methodologies, alongside peer assessment in extended
scientific communities (37).

6.4. Advancing Ecosystem and Water Management Integration

Experience from implementing the Water Framework Directive (WFD) in the Rhine highlights
challenges in comprehending water system behavior amidst various human-induced stressors.
Additionally, it underscores the intricate connections between water management, local
waterbody enhancements, and broader ecological quality preservation policies such as WFD and
Natura 2000. The European Commission's 2009 white paper on adaptation strategies
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acknowledges the promising value of ecosystem-based adaptation methods (European
Commission, 2009).

7. Future Research Priorities

Future research should ideally address the identified knowledge gaps. However, it's crucial to
recognize that varying water management approaches necessitate distinct research agendas.
We've outlined four water management methods categorized along two axes (Fig. 1). Enhancing
climate models and hydro-meteorological datasets are essential for uncertainty reduction
strategies. Traditional Integrated Water Resources Management (IWRM) requires a strong
historical understanding, whereas adaptation strategies demand diverse climate scenarios.
Improved datasets and tools for climate data manipulation, such as downscaling, upscaling, and
bias correction, are necessary. Actor-focused diagnosis and research into conflicting perspectives,
issue framing, and social learning are pivotal for bottom-up adaptation and issue-driven IWRM.

Conclusions

This study explores diverse scientific perspectives and policy requirements in the realm of
integrated water management and climate change adaptation. Integrated Water Resources
Management (IWRM) has aided in more equitable water allocation across sectors, yet climate
change, coupled with other pressures, has complicated resource management. Notably, IWRM
has not adequately addressed these emerging challenges (38). Although the call for climate
adaptation is widely recognized, uncertainties in projections and impacts have hindered effective
strategy formulation and implementation. Both top-down and bottom-up adaptation strategies
necessitate novel methodologies. The bottom-up approach, primarily rooted in socio-economic
sciences, requires greater integration with biophysical sciences like hydrology, alongside socio-
economic and technical considerations. Conversely, the top-down approach often introduces
heightened uncertainty due to a cascade of models used in impact assessments (39).

Promisingly, a shift towards risk assessments rather than impact assessments can yield more
relevant adaptive policies. Research focusing on enhancing and applying risk assessment methods,
including hydrological analyses, is imperative. The development of strategies that integrate
potential adaptations with assessments of climate change's physical impacts under conditions of
deep uncertainty deserves further attention. Generally, there's a demand for appraisal methods
that aid policymakers in evaluating adaptation strategies, rather than just diagnosing impacts or
defining optimal water use solutions (40).
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Political Studies

OLLIHKA PU3MKIB | 3ATPO3 HALIIOHABHI
BE3MELL Y COEPI 3ANOBITAHHS
HAN3BUYAMHUX CUTYALI MPUPOIHOIO,
TEXHOMEHHOIO | BOEHHOTO XAPAKTEPY
B KPATHAX-Y/TEHAX HATO TA YKPAIHI

LLIBAB MAP’AHA
CTapwuii BUKNaaa4 Kabeapun noniToNorii Ta A4epKaBHOro ynpasBaiHHA, BOAMHCbKNI
HaLLIOHANbHWI YHIBEPCUTET iMeHi Jleci YKpaiHKu

PM3MKK pi3HoOro poay Katactpod B YKpaiHi, WO CNPUYMHAE POCiCbKa BiMHA, BKOTpe
aKTyani3ye NUTaHHA NONITUKM NonepearKeHHs i NikBiaauii Haa3BUYAMHUX CUTYaALIM NpUpPoaHOro,
TEXHOTeHHOro i BOEHHOro Xapaktepy. Halbinbwi 3a macwTabamm  HaAa3BMYaMHI  cUTyal,i
TEXHOTeHHOro XapakTepy Tpanuanca B 1986 pouj — aBapis Ha YopHobuabcbkin AEC, y 1998 poli B
Noc-®painaci B IcnaHii Ha ripHMYopyaAHOMY NIANPUEMCTBI KOMNaHii «boniaei» ctasca npopus
[ambu — XBOCTOCXOBMLLA, BHACAIA0K YOro 6/1M3bKO 4 MTH. M3 PiAKMX KUCAOTHUX BigxoaiB i Myay
BMAWNOCA B PyKy Arpito, WO NPOTIKAE No TepuTopii HauioHanbHOro napky «[JOHbAHa» —
3anoBigHuMKa Esponn. B PymyHii 8 2000 poui Ha 30/10TOBUA0OYBHOMY PYAHUKY «Aypy» NpopBaio
namby cTtaBka — xBocTtocxoBuuwa. binbwe 100 M3 BOAM 3i BMICTOM BMCOKOKOHLEHTPOBaHMX
LiaHicTUX 3’€eAHaHb NOTPaNWAO B PikK Tucy i AyHan. Y pe3ynbTaTi TPaHCKOPAOHHOrO nepeHocy
OTPYTM CKOiNnoaca macoBa 3arnbens pnbu, NTaxis i TBAPUH, Binblue 2 MAH. Ntoaen 3anmwmnmca bes
NUTHOI BOAM ToLLO. Y UbOMY X poui B HigepnaHaax y micTi EHcxen Tpanunaca cepia BMbyxiB Ha
nipoTexHiyHin dabpumui KamnaHii “Fiereworks S. E.”. ig 4ac aBapii Ha pabpuyHomy cknagi
3Haxoamnoca noHag 100 T nipoTexHivyHOI Npoaykuji. BHacnigok katactpodu 21 ocoba 3arnHyna;
noHag 1000 opep)anu TinecHi ywWKoaxKeHHA. MKuTnosi KBapTannm nobnamsy ¢abpukm 6Hyau
daKkTMYHO 3pyMHOBaHI. KaTacTpodu Takoro macwtaby — HENOOAMHOKI BUNaaKkM y cBiTi. OcTaHHA 3
HaMbinblmMx Tpanunacs B YkpaiHi B 2023 poui, KOAW POCiAHM Y BillHIi 3 YKpaiHO BYMHMWAM
HamaclUTabHIWWI 338 OCTaHHI POKN TEPOPUCTUYHKI aKT, 3pyMHyBaBLK Kaxoscbky MEC.

3BarKatouM Ha J0CBiA, MOM/IMBMX TEXHOrEeHHWX Ta IiHWMX KatacTpod, Yy KpaiHax
€sponencbkoro Cotoly Ta KpaiHax uneHax HATO HanpaubOBaHa cUCTEMa NoMNepeasKeHHs
HaA3BMYAMHMX CUTYaLI, YKNaAeHa Y BiAnoBiAHI NpaBOBi i HOPMATUBHI aKTK.

B OCHOBY NOANITWUKM nonepeaxeHHA BennKoi asapii noknageHo [Aupektmsy Ceseso
(82/50/€EC) npo Hebe3neKy BENNKMX aBapilly AeAKUX rany3ax NPOMMCAOBOCTI Ta iHLWOI AiAIbHOCTI,
wo y 1999 poui samiHeHo Aunpextmsoto Ceseso Il (96/82/€EEC) npo 3anobiraHHA BEANKUX aBapii
3a BUKMAOM HebesneyHux pevosuH. Miaxoan Aunpektmusm Ceseso Il 6yn0 BU3HAHO i YTOYHEHO Y
HU3Li IHLIMX JOKYMEHTIB, 30Kpema KoHBeHLiT Npo 3anobiraHHA BEINKMM MPOMMUCIOBUM aBapisim
No 3174 Big 22 4vepsHA 1993 poKy. BianosigHo Ao npuHUMNiB KoHBeHLIi KoxeH yneH MOH
NOBUHEH GOPMYIOBATH, 3/IMCHIOBATA | NEpioANYHO NepernsaaTh HalioHanbHY NONITUKY WOA0
3aXMUCTy MEePCOoHany, HaceneHHA i HaBKOMMLIHLOTO CepeaoBMLLA BiA, PU3MKY BEANKMX aBapiu,
CNUPAOYNCh HA YMHHI HaLiOHa/IbHI 3aKOHM | HOPMW, YMOBMW, MPaKTUKY, KOHCY/bTallii 3 HalbinbLL
npeacTaBHULIbKMMM OpraHi3aLigamm poboToAaBL,iB Ta NPaL,iBHUKIB, | yCiMa iHLUMMM 3aL,iKaBAEHUMM
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cTopoHamu. Aia Anpektnen Ceseso |l NOWMPKOETBCA Ha BCI NIANPUEMCTBA, Ae HAaABHI PEYOBMHM B
KiIbKOCTAX, WO AOPIBHIOKTb YM TaKMX, WO MNEePEeBULLYHOTb MiHIMasibHe TPaHMYHE 3HAYeHHA,
BKasaHe B [AMpeKTumBsiI.

OTmxe, B Anpektuei CeBe3o Il 4iTKO NponncaHo BM3Ha4YeHHA BEMKOI aBapii abo
HaA3BMYANHOT CUTYaLLii TEXHOrEeHHOro XapakTepy 3 BiANOBIAHUMM KilbKiICHUMM
xapaktepuctikamu. OT)Ke, 40 TaKoi aBapii BigHocATbCA: 1. ABapii 3 BUKMAOM Hebe3neyHux
PEYOBUH — Lie ByAb-5Ki, UM BUDYX, UM BUNALKOBUIM BUKKI HEGE3MNEYHNX PEYOBUH B KiIbKOCTI, WO
CTaHOBMUTb 5 BiACOTKIB rpaHNUYHOr0 3HaYeHHs. 2. ABapii i3 3aNoAisHHAM WKOAM KUTTHO | 340P0B 10
nogein, byavHkam, cnopyaam. Maetbea npo asapii, Nos’A3aHi 3 BUKMAOM Hebe3neuHoi
PEYOBMHM, | TAKOI, LLO NPM3BENA A0 OAHIEI 3 NOAIN, e — OAMH BMMNAZA0K CMEepTI, rocnitTanisauia ak
MiHIMYM Ha 24 roAMHM WiCTbOX OCiB; TpaBMOBaHMX Ha 06’€eKTi, rocnitanizauia Ak miHimym 1o 24
roauH OAHIel NtoANHW; TPAaBMOBAHOI 32 Mexamm 06’ eKTy, 3anodisHHa 36UTKy By AnHKY 3a
MeXKaMm 06’ eKTy, LLLO BHACNIAOK aBapii BTPATMB TOBAPHMUIM NOMKUT, €BaKyallis Ta 0OMeKeHHA
nepecyBaHHA NtoAen Binbll, HiXK 2 ToANHN (NPKU LbOMY NOBUHHA BUKOHYBATUCA YMOBA —
BE/IMYMHA NOKA3HMKA «KiNbKICTb t0AEM Ha Yac y roamnHax» A0opiBHIOE He meHLwe 500;
NPUNUHEHHA NoAaYi HaceNeHHo NUTHOT BOAW, eNeKTPUKK, rasy, abo BiakntoYeHHA TenedoHHOro
3B’A3KY Oifbll, HiX Ha 2 TOAMHK, NPU LbOMY MA€E BUKOHYBATMCA YMOBA, LLLO BEIMYMHA NOKA3HMKA
«KINbKOCTI Ntogern» Ha Yac y roamHax AopiBHOe He meHwe 1000.

3. ABapis i3 3anoAisHHA WKoAM AoBKiAA0. Cloan BiAHOCATb aBapii HAaCAiAKOM AKUX €: a)
HenepebOPHNIN YN NOBrOCTPOKOBMIA 3OMTOK, 3aN0AiAHNN HA3EMHOMY [0BKINAO (HEe MeHLe 5 ra
TepPUTOPIi, WO OXOPOHAETLCA 3aKOHOM | MA€E eKOoryHe YM NPUPOAOOXOPOHHE 3HAYEHHA; He
MeHwe 10 ra TepuTopii, BK/IOYAKOYM CiSIbCBKOrOCNOAaPChbKi NacoBMCbKa); O) IiCTOTHUM uu
[OBrOCTPOKOBUIM 30UTOK, 3aNOAiAHNI NPICHIN | MOPCBKilM BoA (A0BKMHA He MeHLwe 10 KM Pikn Ym
KaHany; naolla He meHwe 1 ra 03epa YM CTaBKa; NAOWaA He MeHlWe 2 ra AeNbTu PikK; naouwa He
MeHLe 2 ra 6eperoBoi AiHil YM BiAKPUTOrO MOPCLKOrO MPOCTOPY); B) iCTOTHA WKOAa, 3ano/ifHa
BOAOHACOCHOMY LWAPY Y1 NiA3eMHUM BOAaM Ha naoli He meHwe 1 ra. 4. ABapida 3 3anoAjiaHHAM
30MTKY MalHy B Taknx obcarax: 36MTOK MalHy , O 3HaXoAMUTbCA Ha 06’ eKTi, y PO3MIpi AK MiHIMYyM
2 MJTH. €BPO; 3OMTOK ManHy, L0 3HaXOAMUTbCA 33 MeaMn 06’ eKTa, Y Po3mipi AK MiHimMym 0,5 M/H.
€BPO. 5. ABapif 3 TPAaHCKOPAOHHUMM HacniaKkamuM. TyT naeTbca Npo Oyab-AKy aBapito, NOB’A3aHy 3
BMKMAOM LWKIiANMBOI (Hebe3neyHoi) pevyoBMHM | TaKow, L0 MOLWMPIETbCA 3@ KOPAOHM
HaluioHanbHOI Aep:kaBK y KpaiHn EC. Mpn LUboMy HEODXiAHO NOBIAOMUTM BiANOBIAHY KOMiIcito EC
Npo iHUMAEHTM 4K aBapii, WO Aepxash EC po3rnagatoTb AK TEXHOreHHi KaTacTpodu. ByacHa
NoiHGOPMOBAHICTb MOKE YNepeanTn aBapito i NOM AKLIMTY iT HACAIAKK, SKi MOXYTb He BignoBiaaTh
KiIbKICHMM LOMHO ONMcaHMm KpuTepiam. 3anobiraHHa Haa3BUYaMHUM CUTYaLAM TEXHOTEHHOTO
XapaKTepy BMCYBAETbCA A0 OpraHisallii, Wo eKcnayaTytoTb yCi 06’eKTH, Ha AKi NOLWMPIOETbCA YNHHA
dnpekTtnea.

YBeaeHHA ynpasaiHHsA ©e3neKkol nos’s3aHo i3 GOPMyBaHHAM HOBMX YNPaBAIHCbKUX i
OpraHis3auiMHMX MeTO/IB, @ TAKOX Y BY)KUOMY CEHCI — i3 3[1iIICHEHHAM 3MiH Y BUPOBHNYIM NpaKTuLj
CTOCOBHO KEepyBaHHA PU3MKamM, WO Maan micue npoaoBx KiHua 1980-x — 1990-x pokis. MeTa
NONITUYHOTO PeryatoBaHHA Hebe3nek TEXHOreHHOTo XapaKkTepy MOATAe B KPUTUUYHO HeobXigHOMY
obmeXKeHHi Yncna aBapin, AKi 3yMOB/EHI yNpaB/iHCbKMM GaKTOPOM. AK OKasytoTb AOCNIAMKEHHSA
cyb’eKTUBHUI (yNpaBRiHCbKMM) dakTop cTaBas npuumHoto 90 BiACOTKIB aBapii, Ak Tpanuamca B
KpaiHax €C i3 1982 poky.

Ha aamiHicTpauito nianpuMeEMCTBa NOKNAAAETLCA BiANOBIAANbHICTb NiATOTYBATU AOKYMEHT,
AKMM  PEryntoeTbCa MNoiTMKa 3anobiraHHA BeNMKWUX aBapit i 3abesnedyetbca ii HanexHe
BMKOHAHHSA.

HacTynHMM KpOKOM LEeN [AOKYMEHT HaJa€TbCA KOMMETEHTHWMM OpraHam, i B HbOMY
3BaXKatoTb Ha TaKi OCHOBHI NMpUMHUMNK: 1) NoNiTMKa 3anobiraHHA BEAMKMX aBapin NoBMHHA OyTH
obopmeHa AOKYMEHTA/IbHO i BKAOYATK LN Ta Ail, WO CTOCYOTbCA KOHTPOO PU3MKY BUHUKHEHHA
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aBapii i HaA3BUYAMHNX CUTYaLiN; 2) cMcTeMa ynpaBaiHHA HBe3neKkot Mae ByTn YaCTUHOO 3aranbHOT
CTPYKTYPU YMNpaBAiHHA MiANPUEMCTBOM, [0 SKOI BXOAATb OpraHisaliinHa CTPYKTypa, po3noain
0b0oB’sA3KiB, MeToam, nNpoueaypu, NPOLECH i pecypcn Ans BUPOOAeHHA Ta peanisauil noniTukm
nonepeasKeHHA aBapii; 3) cuctema ynpasniHHA 6e3neKot NoBMHHA 3a4inaTh acnekTu: a) GyHKLUii
Ta 000B’A3KM MepcoHany, NoB’A3aHOro i3 NUTaHHAMM 3abe3nedyeHHs 6e3nekn Ta BUABIEHHA
noTpeb y HaBYaHHI NMepcoHany i NpoBeAeHHA HaBYaHHA; 6) HanpaLloBaHHA Ta BMPOBAAMKEHHS
npoueayp A1A CUCTEMATUYHOTO BMABAEHHA PU3KMKIB, WO BMHUKAOTL MNPM HOPMASbHUX i
No3alTaTHMX YMOBaX NpaLli, OLiHKa iXHbOT MMOBIPHOCTI Ta MOX/IMBMX HACAIAKIB; B) HANPaLOBaHHS
i BNpOBaAXeHHA npoueayp Ta IHCTPYKUiM 3 6e3neyHoi pobOTKM, BKAKOYAIOYM TexHiuHe
0OCNyroByBaHHA  €/IEMEHTIB YCTAaTKYBaHHA, a TaKOX pPernameHTV 3ynWHOK | MaHOBO-
nonepeayKyBasbHUX POBIT; I) HanpalloBaHHA Ta BMPOBAAKEHHA MNpoLUeAyp NAaHYBaHHA YM
MoAMdiKaLii NPOEKTYBaHHA HOBMX TEXHIYHMX MPUCTPOIB, TEXHONOTYHUX MPOLECIB, €/IeMEHTIB
yCTaTKyBaHHSA; /1) HanpaLoBaHHA i BNPOBaAKeHHA NpoLeayp LLOA0 NPOrHO3yBaHHA HaA3BMYaMHOI
CUTyaUji WASXOM CUCTEMHOrO aHanidy, a TakoX npoueaypa 3 NiAroToBKM, TECTYyBaHHA W aHanisy
NNaHiB NiKBigaUil HaA3BMYAMHOI CUTyaujii; €) HanpautoBaHHA | BMNPOBAAMKEHHA npoueayp
OnNepaTMBHOIO KOHTPO/IO BiAMNOBIAHOCTI LLiAAM, BCTAHOBAEHUM Y PaMKax NOJITUKKM NiANPUEMCTBA
3 nonepeaXeHHn aBapii i B pamMKax CUCTEMM ynpaBaiHHA 6e3neKkoto, a TaKoXK HanpautoBaHHSA i
BNPOBA/AKEHHA MEXaHi3MiB aHai3y i 3aCTOCYyBaHHA KOPEryBa/bHWX Al Y BUNAAKY BUHUKHEHHSA
BiAXWNEHb; K) HanpautoBaHHA i BMPOBaAKEHHA NpoLeayp PeryaspHoi nepioAMyHOl OLLHKM
NONITUKM 3anobiraHHA aBapilt i eheKTUBHOCTI CUCTEMM YNPaBAiHHA 6e3neKoto.

OpraHizauji, AKi eKkcnayaTyloTb MIANPUEMCTBA 3  HWUMKHBOK TPAHUYHOK  KiAbKICTHO
Hebe3neyHnx Pe4oBMH, MOBUHHI HaZl@aBaTK HanpallbOBaHY NOMITMKY 3anobiraHHA BEIMKUX aBapil
KOMMNETEHTHOMY OpraHoBi Ha Moro 3anuT. OpraHisauin, Wo ekcnayaTyloTb MiANPUMEMCTBA 3
BEPXHbOI FPAHMYHOIO KiNbKiCTIO HEDE3NeYHMX PEYOBUH NOBMHHI NoKasaTK y Jlonosiai 3 6e3neku
(ue cneljanbHUIM AOKYMEHT, AKMI NOAAETLCA Ha BMMOTY), LLO NiANPUEMCTBO MA€E HanpalbOBaHy
NONITUKY 3anobiraHHA BEAMKUM aBapiaMm.

Came [upektvea Cese3o |l Bumarae cknafgaHHA [onosiai npo 6esneky. li meToto €:
MoKasaTw, Wo NoAiTUKa 3anobiraHHA BEAMKUM aBapiaM i aaMiHiCTpaTMBHa cMcTeMa 3abe3neyeHHs
6e3nekn (iIHCTPYMEHT ii BUKOHAHHSA) CTBOPEHI i BTI/IOIOTLCA B KWUTTA; NOKa3aTH, WO Hebesneku
BE/IMKMX aBapin iaeHTUIKOBaHI, WO BXUTO HEOoDXiAHWX 3ax0oAiB 3 METOW BiABepTaHHA TaKMX
aBapi i obmerkeHHA iXHiX HaACNiAKIB AN HaceneHHa | [AOBKiNNA, AOBECTM, WO B MPOEKTI,
KOHCTUTYLi, eKcnayaTauii, TexHiyHoMy oO6CnyroByBaHHi Ta PEMOHTI NiANPUEMCTBA, CKAaay,
e/1eMeHTIB YCTaTKyBaHHSA i Byab-AKOI MOB’A3aHOI 3 iX eKcnayaTalieto iHOPacTPyKTypH, WOA0 SKUX
Ha iX TepuTopii € Hebe3neKka BeNMKOI aBapii, HANEKHUM YMHOM BPAxXxOBaHO PO3YMiHHA He3neku;
[OBECTH, WO POo3p0HAEHO BHYTPILWHIM NaaH Aih y Haa3BUYanHIN cuTyauil | HagaTy iHpopMaLiito,
HeobXiaHY A5 CKNaAaHHA 30BHILLHIX NAaHIB NiKBiAaLii HaA3BMYaMHOT CUTYaLLT 3 METOIO BXKMBAHHSA
HeobXiAHMX 3axOfiB Yy BMNaZKy BEAMKOI aBapii; HagaTM KOMMETEHTHMM OpraHam AO0CTaTHIO
iHpopMalito, WO [A03BOAAE MPUNHATM BIiAMNOBIAHI pPillEHHA WOA0 PO3MilleHHA nobansy
NiANPUEMCTBA HOBUX NMIANPUEMCTB UM CNOPYA.

3HayHa yBara y [flonoBiai noBMHHA OyTM NpUCBAYEHA BU3HAYEHHIO W aHani3y PU3KKY
MOXK/IMBUX aBapiin i meTogam 3anobiraHHA asapilt. Tak, y Jonosigi mae 6yt NogaHo onuc pisHMX
cueHapiiB  aBapil Ta MMOBIPHOCTI iXHbOTO BMKOHaHHA abo YMOB, 3a SIKMX BOHM BiabyBatoTbCH,
BKJIOYAIOYM KOPOTKMI ONMUC NOAIN, WO MOXKYTb iHILIHOBATM KOMEH i3 LMX CLEeHapiiB y 383Ky i3
30BHIlUHIM 4YM BHYTPIWIHIM CTOCOBHO OO’€EKTa MPUYMHAM; NPOBEAEHO OLHKY MacwTaby i
CepMo3HOCTI HAacNiAKIB aBapin; AOKNAAHNM ONUC TEXHIYHUX NapaMeTPiB NMPUCTPOIB i yCTaTKyBaHHSA,
LLLO 3aCTOCOBYIOTHCA A/1a 6e3nekn 0b’eKkTa.

OKpemuin po3ain A0NoBiAi NPUCBAYYETLCA OMUCY 3axOAiB NonepearkeHHs aBapiit |
NOKani3auii iXHiX HacniaKiB, BKAKOYAOYM OMWC BiAMOBIAHOIO YCTaTKYyBaHHA, OpraHisauii cxemm
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CNOBIWEHHA | MOPAAKY AiN Y BUNaAKy Y BUNAAKY aBapiii, MobinisauinHmMx pecypciB i HeobXigHMxX
e1eMEeHTIB ANA HanpaLutoBaHHA NAaHy AiKBiAaLil aBapii.

«[Jonosiab 3 6e3nekn» NepiognMyHO PO3rasAacTbCa i OHOB/IOETLCA, HE PaHille, HixK pas3 Ha
5 POKiB, a TaKOX [10 3aKiHYEHHA LbOro TePMiHy (Ha BMMOTY KOMMETEHTHOro OpraHy, Koau Le
obymoBneHo abo mopaepHizalieto Hebe3neyHmx ycTaHOBOK, abo HeobxiaHicTio 06Ky HOBUX
3HaHb 3 NUTaHb be3neku i BNAMBY HebeaneyHmx dakTopis.

ANbTEPHATMBOIO B LLINOMY iHTYITUBHOMY PEry1tOBaHHIO B3aEMOZAIT NHOAMHM 3 HABKOIMLLHIM
CepefoBUMLLEM € LINEeCnpAMOBaHe KepyBaHHA UMM MPOLECOM B iHTepecax JAOCArHEeHHA
NPUMHATHOIO PiBHA 6e3MeKkn 3 ypaxyBaHHAM COLLia/IbHMX Ta €KOHOMIYHMX daKTopiB i CTIMKOTO
PO3BUTKY.

HapixkHMM KameHeM TaKol NONITUKM € NepeBeAeHHs ynpasaiHHA 6e3neKoto Ha AKICHO HOBY
OCHOBY A/15 TOTO, WOO PU3NKKM N8 Ntoaei, MalHa | HABKOIMLIHBOIO CepeloBuLLaA, LLO 3a/1EKNTb
BiA, pO3TallyBaHHA | AiSNLHOCTI NOTEHUINHO Hebe3neyHux NiANPUEMCTB, MIr OYyTU OLHEHUM i
Ha/MIEXKHUM YMHOM KEPOBAHMUM.

HoBa cTpaTeria noBMHHa ByayBaTMCA Ha 3acajiaX, Lo BPAXOBYIOTb Mepexi, 40 aHanisy i
KepyBaHHIO PU3NKOM. LieHTpanbHOIO NaHKOW € OBrpyHTYBaHHA 3axo4iB LLOAO 3axMCTy 3a
KPUTEPIEM «BUTPATU — BUroAM» Ta IX ONTMMI3aLia. TaKMM YMHOM OCHOBHI 3yCMAAA WOAO0 3aXMCTy
HaceneHHa abo 3 NiKBiAaLiT HacniAKiB aBapil, AKi BKe BiAOyAnCsA, MatoTb OYTU CrPAMOBaHi Ha iX
nonepeayKeHHA. BUTpaTM Ha nonepeaykeHHA HaA3BMYANMHMX CUTyaLi € ePeKTUBHUMMK BXKe B
cepeiHbOCTPOKOBI NepCneKkTMBI.

MoniTMKa 3anobiraHHA HaA3BUYAMHUX CUTYaLiM B €BPOMNEMCbKOMY 3aKOHOAABCTBI TiCHO
NnoB’A3aHa i3 NNaHyBaHHAM 3eMIeKOPUCTYBaHHA. HopMy Npo naaHyBaHHA 3eMIEKOPUCTYBAHHSA
ynepuie BeeaeHo B AupekTtnsi CeBe3o Il, i B Hilh 3aKOHOAABYO 3aTBEPAKEHI BUCHOBKK, 3p0bNeEHi
nicna asapii B bxonani.

JepskaBn — uneHn EC bOepyTb Ha cebe 3000B’A3aHHA 34iMCHIOBATM KOHTPOAb 3a
PO3MILLLEHHSAM HOBMX MiANPUEMCTB, MOAUPIKALLIAMM iCHYIOYMX NiANPUEMCTB, LLO MOTAN 6 3HAYHO
BNAMHYTM Ha Hebe3neKy BMHUKHEHHSA HaA3BMYAMHMX CUTYaLii TEXHOTEHHOro XapaKTepy,
PO3MILLLEHHSAM HOBWX TPAHCMOPTHUX KOMYHIKaUiM i OyAb-AKMX CYCMifIbHUX CNOPYA iCHYYMX
MNOTEHLUIMHO Hebe3neyHux nignpPUEMCTB, AKLWO BifJ LbOrO MOMNKYTb 30iAbLUMTMCA HaCAIOKM
MOX/IMBOI BENIMKOT aBapil.

Mpn UbOMY KOMMETEHTHI OpraHu B KOXHilM aepkasi — yneHn €C i HATO BignoBsigatoTs 3a
HanpautoBaHHA Mpoueayp, WO CNpuATb BNPOBAAMXKEHHA MONITUKM 3eMIEKOPUCTYBAHHA |
BM3HAETLCA, LLO AN BCiX AepKaB — 4ieHiB EC He moxke ByTW HanpaLboBaHO EAMHOI NpoLeaypw,
No3aAK MiX AeprKaBamMW ICHYE BIAMIHHICTb Y COLIabHO-MONITUHHOMY, EKOHOMIYHOMY, HAayKOBO-
TEXHIYHOMY Ta KY/IbTYPHOMY PiBHEBI PO3BUTKY.

KpaiHamu —uneHammn HATO B pilleHHi 3a3Ha4YeHMX NUTaHb HAKOMWUYEHWN 3HAYHMIA A0CBIA,
CTBOPEHO e(dEeKTMBHI CUCTEMM YMpPaBAiHHA, MaTepiafibHO-TeXHIYHOro, ¢GiHaHCOBOro Ta iHWOro
BM/IB pecypcHoro 3abe3sneyeHHa Ail BianoBiaHWX cmu i 3acobiB B yMOBaxX HaA3BUYaNMHMX CUTYaLLIM
MMWPHOTO | BOEHHOTO Yacy.

Halbinbw po3suHeHoi cuctemoto € PegepanbHe areHTCTBO No poboTi y Haa3BUYANMHUX
ymoBax (PEMA) CLLA. AreHTcTBO He3nocepeaHbo nignerne npesvaeHToBi AepKaBu. AreHTCTBO
6yN0 CTBOPEHO Ha BUKOHaHHA HaKasiB MNpe3anaeHTa CLUIA No 12127 sig 31 6epesHa 1979 poky i No
12478 Bin 20 nunHs 1979 poky Ha 6a3i ynpaBaiHHA UMBiNbHOT roToBHOCTI MiHicTepcTBa 060pOoHM.,
denepanbHOro ynpasaiHHA 3 HaAaHHA AONOMOTMM HaceeHHo Y BUNaaKy HelwacTs | PeaepanbHoOi
CTPaxoBOi aAMIHICTpaUii 3 MeTo 30CepeaeHHA B OAHOMY BiAOMCTBI MOBHOBAXeHb 3
KOOpAMHaLii 3yCMab, CIPAMOBAHMX Ha YNPaBAiHHA NiArOTOBKOK EKOHOMIKM KpaiHW A0 AiANbHOCTI
Y HaZ3BMYaMHMX YMOBAX, Hacamnepes B yMOBax rnobasnbHOi pakeTHO-A4epHOI BiiHW. [MpoTe B
LeHTpi 3aBaaHb PEMA bHyna cTpaTeris NOABIMHOrO 3acTOCyBaHHA, TOOTO, AK Y MUPHWUI, TaK i
BOEHHMI Yac. TOMy rooBHUMM QYHKLIAMM LbOro AEPKABHOIO OpraHy €: KOOPAMHALLA AiANbHOCTI
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nepskaBHMX opraHis CLUA, ypsgis wraTis, i MicLeBMX opraHiB BAagyM 3 nuTaHb mobinisauiHoro
NAaHyBaHHSA i NiArOTOBKM EKOHOMIKM [0 BiMHM B MacwTabi BCiel KpaiHK, a Takox 3abe3neyeHHsn
6e3neKkn KUTTEAIANBHOCTI HAaceNeHHA NPU BUHWMKHEHHI HaA3BMYAMHUX CUTYyaLiM NPUPOAHOrO i
TEXHOrEHHOro  XapaKTepy, N/aHyBaHHA 3axofiB  WoA0 3abe3nedyeHHa 6e3nepepBHOCTI
[EPKABHOIO YNPaBAiHHA Yy BUNAAKY HaA3BUYaMHMX CUTYyaLilM, WO CTOCYOTbCA HalLioHanbHOI
besnekn; ob’eaHaHHA | KoopamHauia poboTM BCiX CKNALOBMX CUCTEMM MNOMNEpPeasKeHHs
HaA3BMYAMHMX CUTYaLLM | ONOBIWEHHA Y BUNaAKY BUHMKHEHHS HaZA3BNYAMHUX CUTYALLIN Y MUPHN
HaceNeHHa i NiAroToBka 0cob/MBOro cKkAady OpraHiB ynpaBaiHHA 40 BUKOHAHHA NMOKAAAEHUX Ha
HWUX 3aBAaHb, OPraHisalia CTPaxoBOi AiAanbHOCTI B chepi 3aXMCTy HACeNeHHs i TepuTopin Bia
HaA3BMYAMHMX CUTYaLLiM PI3HOrO XapaKTepy i BiAWKoAyBaHHSA 36UTKY GI3UYHUM | LOPUAMYHUM
ocobam, AKi nocTpaxkaanu Big, ix HeraTUBHUX HACIAKIB.

HalixapakTepHiwoto ocobamsicTio AisabHocTi PEMA 3 BUMKOHAHHA MOKAAAEHUX Ha Hei
dYHKUiIN € po3pobKa i peanizauifa, roN0BHUM YMHOM, BEAUKUX AEPMKABHUX LIABOBUX NMPOrpam
(Hanpuknaa, MmobinizaLinHOI NiArOTOBKM KPaiHM — «TOTOBHICTb ypAdy», KTOTOBHICTb pe3epBiB») Ta
iHLWWMX Nporpam i MpoekKTiB y cdepi il BigNoBiAaIbHOCTI.

Y 3B’A3Ky i3 CTBOpPEHHAM HanpukiHui 1981 poky Pagn mobinizauiiHoi rotoBHocTi PEMA
nepenano iM YacTuHy cBoix GYHKLUiM mobinisauiiHoro xapaktepy. OAHaK, AKLO BpPaxyBaTW, LLO
ampexkTop PEMA € cekpeTapem Liel Pagm, TO areHTCTBO 3a/MWAETLCA FO0BHUM KOOPANHATOPOM
MaTepianbHUX i NIOACBKUX PECYPCIB KPaiHM Ta KEPYE HUMM B HAA3BMYAMHMX CUTYaLLIfAX.

OpraHizauinHo ®EMA cKknagaeTbea 3 ynpaBaiHCbkMx (PegepanbHe ynpaBAiHHA 3 i Y
HaA3BMYaWHMX yMOBaX, JMpeKTopaT 3 nuTaHb mobinisauii, JnpekTopaT 3 UMBIILHOI 0OOPOHM,
[JupeKTopaT i3 6opoTbbU 3i CTUXIMHUMWN INXaMKM 1 aBapiaMmn, HaB4abHUIA | HAYKOBO-A0CAIAHNM
AMpeKTopaT, OMpeKTopaT 3i CTpaxyBaHHA Ha BMMaZOK NoBeHen) i GyHKLIioOHaAbHUX NiApo34inis
(PenepanbHe cTpaxoBe ynpaBAiHHA, YNpaBAiHHA HalioHaNbHOI rOTOBHOCTI, [MPOTUNOMKEKHA
cnyxkb6a CLUA, YnpaBniHHA nporpam LWTaTiB, MiCLEBMX Nporpam i HaZaBaHHA [A0MNOMOrH,
YnpaBAiHHA 30BHIiLIHIX 3HOCKH).

HacTynHMMK BaKANMBUMUM eNeMeHTaMmM OpraHisaLinHoi cTpykTypn PEMA € ii perioHanbHi
BiA4iNM, WO PO3TallOBaHi B KOXHOMY i3 JECATU OKPYriB BiINCbKOBO-EKOHOMIYHOI Mobinisau,i. Ll
BiAAINM NiATPUMYIOTb TiCHI pobo4Yi KOHTaKTM 3 npeacTaBHMKamu deaepanbHUX MIHICTEPCTB i
BiZJOMCTB, SIKi MaloTb CBOI OpraHu B perioHax, a TakoX 3 Biaaifamu 3 ynpaBaiHHA B HaA3BUYAMHNX
CUTYaL,AX WTaTIB, LLLO BXOAATb 40 CKIaay KOXHOIO OKpyry.

Halsaknmeiwoto ocobnmsicTio opraHizauii PEMA € Te, WO MalouM po3rany:KeHy mepexi
TEPUTOPIaNbHNX OpPraHiB ynpaBAiHHSA, Lie areHTCTBO He Ma€ CBOIX BJlacHMX GOpMyBaHb A5
H6e3nocepeaHbOro BUKOHAHHA 3aBAaHb Y panoHax amxa. Tomy y pasi BUHMKHEHHA HaA3BMYaMHOI
CUTyauin pisHoro xapaktepy PEMA Hapgae npaso 3anyunTn byab-aki degepansHi cnam, 3acobm i
pecypcu Ans MNOPATYHKY AtoAer i NikBigauil HeraTMBHMX HACMIAKIB HaA3BUYAMHUX CUTYyaLl,
BK/IOYAOYM HaLioHaNbHY rBapaito, kopnyc iHxeHepis CLUA, noxexHi bpuragm, meamyHi cnyxom,
byniBenbHi opraHisauii, noniujto, rpomaacbki Ta iHWiI o6’eaHaHHA. AKWO BCIX UMX CWMA AR
H6opoTbbn 3 AMXOM i NikBigaLUji Moro Hacniakie HepocTaTHbo, PEMA 3anydae cuam i 3acobu
30PONHUX CWUA, ANS YOro MIATPMMYE MOCTIMHWI 3B'A30K 3 HALiOHANbHUM LUEHTPOM BillCbKOBOrO
KOMaHAyBaHHA i BignosigHMmm cayxbamm BMNC, BMC i cyxonyTHUX BiCbK (Hanpuknaa, Ans
eBakyalii nogen — 3 onepatMBHUM LeHTpom BIIC), MiBHIYHOAMEPUKAHCBKMM KOMaHAHUM
nyHKkTOM MMO Ta 3i WTabamm Pi3HUX BiMCbKOBUX YaCTUH Ha BUMNAA0K HaJaHHA JOMNOMOTMM LMBINbHIN
BAaAdi Nia 4Yac Auxa, a TakKoX 3 opraHamm ynpasaiHHa HATO # opraHamu HaJa3BMYAMHOTO
ynpasaiHHA KaHaau, MeKcnKkM nNpu NAaHyBaHHI CAIAbHUX Aid MPU MOXANBUX HALiOHANbHUX YK
TPAHCKOPAOHHWUX HaA3BMYaMHUX CUTyaLisx. YCi AepaBHi i NpuBaTHI opraHisauii 30608’A3aHi
BCiNAKO cnpmATK i gonomarat PEMA B 3axoaax, L0 NPOBOAATHCA B PANOHaX MXa 1 OrofoWeHnx
TaKMMMU.
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Kpim TOoro ®EMA 3ailCHIOE LEHTpanisoBaHe KepiBHMUTBO  aBapiMHO-PATYBa/IbHUMMK
poboTamu i Hagae HeobXigHY QiHAHCOBY M iHWY MaTepiaNbHO-TEXHIYHY AOMNOMOrYy MiCLEBMM
OpraHam Baagu i HacesleHHto.

BukoHaHHA umx yHKUiM PEMA 3aiicHioe BianoBigHO A0 KoHuenuii o6’egHaHoro
ynpaB/iHHA KpPaiHO B HaA3BMYAMHUX CUTyaLiax, CyTb AKOI nonsrae y creopeHHi B CLUA uinkom
CKOOPAMHOBAHOI CTPYKTYpPM OpraHiB ynpasBaiHHA. 3 Li€to meToro B pamKax PEMA cTBOpeHO
Cuctemy ynpasfiHHA AiaMW B Haa3BWYaMHUX cuTyauiax (NEMS) i CucTemy OMOBIWEHHS i
nonepeasxeHHa (NAWAS).

NEMS — cknafiH1iM mexaHi3m, nNpusHadeHnin ans 36opy, 06pobkM i posnoainy iHbopmallii
nig 4Yac opraHizauii Ai y Haa3BMYaMHUX CUTyauiax Ha deaepanbHOMY PIiBHi, PIBHI LWITATIB i
MiCLLeBOMY PiBHI.

NAWAS 3abe3nedyye nepegady nonepeaxeHb MepPexKeo LWUPOKOro OMoBilleHHS,
BK/IOYAOYM PAZIOMOB/IEHHA | TenebayeHHs.

MNo3aak HbesnocepenHe KEPIBHULTBO 3ax04amMu 3 pearyBaHHs Ha HaA3BMYaMHY CUTYaLLto,
iXHIM NiAroToBLi HAZ@ETbCA BENMKOIO 3HAYeHHA. AKTUBHICTb Y LIbOMY MWUTAHHI cTana ocobamBo
MOMITHOO MICNA yXBaseHHA PilleHHs NPO NepeopieHTALKO rON0BHOI yBaru B aianbHocTi PEMA 3
BINCbKOBOrO acneKTy Ha MUMPHUI i 3aTBepAKeHHA HaluioHanbHOI cTpaTerii nom’ sKkWeHHs HaciaKis
CTUXIMHUX NUX, TOBTO Ha NepLMii NAaH NICAA 3aKiHYEHHS «XONOAHOI BiHUY» BMXOAATb 3aBAAHHA
nonepeaKeHHA i NiKBigaLUjii Haa3BUYAMHUX CUTYaLA NPUPOLHOrO i TEXHOTEHHOrO XapaKTepy i
BUKOPUCTAaHHA HaABHOro noteHuiany PEMA B rymaHiTapHMX LLiAAX

CnonydyeHi LWWTaTv AMepMKM HaJatoTb BAXKAMBOIO 3HAYEHHA 3aXMCTOBI HACeNeHHA |
TepUTOPIN BiA, HaA3BNYANMHMX CUTYALLIM NPUPOAHOrO, TEXHOTEHHOTO i BiICbKOBOTO XapaKTepy, Wo
3aKpinieHo y 3akoHi «lpo umuBinbHY 000pOHY», yxBaneHoro 1950 poky. MpuiHaTi y CLLUA 3akoHM
XapPaKTePM3YIOTbCA MAKCUMa/IbHOW  YiTKICTIO  QOPMY/ItOBaHb, ACHICTIO | KOHKpPeTHicTio. Y
denepanbHomy 3akoHi Pobepta T. Craddopaa «lpo HagdaHHA AOMOMOTM MPU HewWacTax i B
HaA3BMYAMHMX CUTyaUiax», yxBaneHo 1988 poky, AeTanbHO PO3pob/eHO MexaHi3m peanidau,i
cneujianbHUX 3ax04iB AONOMOIN | 3aXMCTy HaceNeHHs | TePUTOPIN BiA, Pi3HOro poay NnX. 3aKoH
Craddopaa, Wwonpasaa, Mir MOKIACTUCA Ha 3aKOHW, HanpalboBaHi we Big 1936 poky. Y 4oTMpbOX
PO3/iNnax 3aKOHY PeTesibHO BUNMCAaHO NoBHOBaXKeHHs Mpe3maeHTa CLUA, rybepHaTopis (ronosHMX
aAMiHICTpaTopiB LWTaTIB, MicueBOi agmiHicTpauii, denepanbHUX OpraHie BMKOHABYOI BJ/lAAM
(MiHiCTepCcTB, BIAOMCTB, HE3aNEKHMX YCTAaHOB | [JepXaBHWUX Koprnopauiin) i npuBaTHUX
«HEenpubyTKOBMX» OpraHisaLii (KOMyHanbHUX, aBapiMHMX, MeANYHUX TOLO), @ TAKOXK BUCBITIEHO
BIAHOCUHM MiXK BMLLE3ralaHUMM KaTEropiaMm nocagoBux ocib i opraHisauin npu HagaHHi
[OMOMOTIM B HaZ3BMYAMHUX CUTYALLIAX | BEIMKUX NXaX.

OAHOYaCHO 3aKOH BM3HAYaE, WO Nif HAaA3BMYAMHOWO CUTYALLIEID PO3YMIETLCA Oyab-AKa
noais abo BMNAAOK, A5 AKOro Ha A04aTOK A0 3YCU/b i MOXAMBOCTEM MicLEeBOi aamiHicTpauii
HeobxigHa Aonomora agMiHICTpaLil WTaTy, WO CNpAMOBaHa Ha MOPATYHOK MKUTTA, 340POB'A i
be3nekn nogen, 3axucty byab-aKoro sMay MmarHa. [Mig BEAMKUM MXOM MAETbCSA Ha yBasi Taka
HaA3BMYalMHa obCTaBMHA, KA, Ha AyMKY, [Npe3naeHTa, 3anofiloe 30MTOK TakuMx MmaclTabis, WO
BMMarae 3any4yeHHa cun i 3acobis, matepiasbHMX Ta GiHAHCOBUX pecypciB dpeaepasibHOro pPiBHA
ab0 3 iHLWKMX WTaTiB A15 HaJaHHA 40AaTKOBOT 4OMNOMOrM aMiHICTPALLIAM LUTATIB, LLO NOCTPaxKAanm,
MiCLLEBMM OpraHam Baagum, NignpuemcTeam i opraHisauiam. lNpesngeHTtosi CLUA HagaHo npaso
TAaKOX GOPMYyBaHHA HaA3BMYAMHMUX TPYN MIATPMMKM, WO NOBMHHI AonomaraTn deaepanbHOMY
KOOPAMHATOPOBI, Y BUKOHaHHI Moro 060B’A3KiB BiANOBIAHO A0 LIbOTO 3aKOHY.

B VYKpaiHi nUTaHHA 3axMCTy HaACeNeHHsa | TepuTopin Big, HaA3BMYAMHMX CUTyaLin
TEXHOreHHOro Ta NPMPOAHOrO XapaKTepy PErytoeTbCA 3aKOHOM YKPaiHKM «I1p0 3axmCT HaceneHHs
i TePUTOPIN BiA HAaA3BUYAMHUX CUTYaALLIM TEXHOrFEHHOrO Ta NPUPOAHOIO XapaKkTepy» B peaaKLii Bif,
10 »koBTHA 2012 pPOKy. Y 3aKOHI NPONMCAHO BiAMNOBIAANLHICTb € LEHTPaAbHOro OpraHy BMKOHABYOI
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BNaaM, WO 3abesnedyye GOpMyBaHHA AEP!KaABHOI MNOANITMKM y cbepi UMBINBHOMO 3aXMUCTY
HaceneHHa». 3aKOHOM BM3HAYAETLCA MOHATTA «HaA3BMYaMHA CUTyalis TEXHOreHHoro i
NPUPOAHOIO XapakTepy», AK Ti, WO NOPYLYOTb HOPMaJIbHI YMOBW KUTTA i AiANbHOCTI Ntoaen Ha
OKpPEeMin TepnTopii um 0b’eKTi Ha HiM abo Ha BogHOMY 06’ EKTi, CNpUYMHEHE aBapieto, KaTacTpodoto,
CTUXIMHMM NMxom abo iHWOo HebesneyHow MNOAieln, B TOMY YMCAi enigemieto, enisooTieto,
enipiToTielo, MoXexel, sSKe Npu3Beno (MoXe NPU3BECcTM) [0 HEMOMK/IMBOCTI MPOMKMBAHHA
HaceneHHsa Ha TepuTopii Yn 06’eKTi, BeAeHHSA TamM rocnoAapCcbKoi AisNbHOCTI, 3arnbeni ntoaen Ta /
abo 3HAYHMX MaTepianbHUX BTPAT. Y 3aKOHI AaHO BU3HAYEHHA TAKOX MOHATTAM «HaA3BMYaMHOI
CUTyaUii», «aBapia», «katactpoda», «06’eKT NiaBMLLEHOT HeBe3neKkn», «NOTeHUINHO Hebe3neyHi
3aX04M», «3aXWUCT HACENEHHs | TepuUTopin BiA HAA3BUYAMHMX CUTYaALLIN TEXHOTEHHOro Ta
NPUPOAHOIO XapakTepy», «3anobiraHHA BUHUKHEHHA HaA3BUYAMHUX CUTYyaLid TEXHOreHHOro Ta
NPUPOAHOIO XapaKkTepy», «JiKBiAalis Haa3BMYAMHUX CUTYyaLiM TEXHOreHHOro Ta NPUPOAHOro
XapaKTepy», «pearyBaHHA Ha HaA3BMYaMHI CUTyaLil TEXHOrEHHOTO i MPUPOAHOrO XapaKTepy»,
«30Ha MOXK/IMBOTO YPaXKEHHA», KOMOBILEHHA» TOLLO.

3aKOHOAaBCTBO YKpaiHM y cdhepi 3axmMcTy HaceneHHA i TepuTopil Bia Haa3BMYAMHMX
CUTYyaLi TEXHOreHHOro Ta NPUPOAHOro XapaKkTepy H6asyetbca Ha KoHCTUTYLIT YKpaiHn (254K/96-
BP) Ta cKnadaeTbca i3 WOMHO Ha3BaHOro 3aKoHYy, 3aKoHy YKpaiHu «[po NpaBOBMI pPEXMM
HaA3BMYaMHMX cuTyaLin» (1550-14) Ta iHWKWMX HOPMATMBHO-NPABOBUX aKTIB.

3anexkHo Bia, 06cAriB 3aNoAisHUX HAA3BUYANHOK CUTYALLIELD TEXHOTEHHOMO Ta MPUPOAHOTO
XapaKTepy Hacnigkis, obcaris TexXHIYHUX Ta maTepiaibHUX pecypcis, HEObOXiAHWX AN Nikeigau,i
HacNiaKiB, BU3HAYatOTbCA PiBHI HAA3BUYAMHUX CUTYaLiN: AePKABHUN, PerioHaNbHUN, MicLLeBUA,
06’ekToBMI. OCOHBAMBOCTI OLLIHKM Ta pearyBaHHA Ha HaA3BMYalMHI CUTyallii BOEHHOTO XapaKkTepy
BM3HAYatOTbCA OKPEeMMM 3aKkoHOM. KpuTepii Knacudikauii Hag3BMYaliHOI cUTyaLil BCTAHOB/OE
KabineT MiHicTpiB YKpaiHu.

BignoBiAANbHICTb LLEHTPaAsIbHMX Ta MICLLEBMX OpPraHiB BMKOHAB4YOi BAaAM, BMKOHABYMX
OpraHiB MicLEBMX paj y NepLInii MOMEHT CKOEHHA HaA3BMYaMHOI CUTYyaLLT NOAATAE B OMOBILLLEHHI
HaceneHHa 4Yepes 3acobu macoBoi iHbopmalii. HagaeTbca aoctoBipHa iHGopmaLia Npo cTaH
3aXMCTy HaceneHHsa i TepuTopii — 30HM Amxa. OpraHM BMKOHABYOi BNaAM MatoTb 3abe3neunTm
GYHKLIOHYBaHHA 3axMCHMX cnopya (YKPUTTIB) ANA npaLtotodmx ocib, 4m ocib, Lo NpoXKMBaLOTL Y
Hebe3neyHMx 30Hax. 3 L€ METOI CTBOPIOETHCA GOH/ 3aXMCHUX CMOPYA LWIAXOM KOMM/JIEKCHOTO
OCBOEHHA NiA3EeMHOro NPOCTOPY MICT | HACeIEHUX NYHKTIB A1 B3AEMOMNOroAXKeHOro PO3MilLleHHA
B HbOMY CMoOpyZd i NPUMIlLEHb coLianbHO-NMOBYTOBOro, BMPOOHMYOro Ta rOCMNOAAPCLKOrO
XapaKTepy 3 ypaxyBaHHAM HeOobXiAHOCTI NPUCTOCYBAHHA | BUKOPUCTAHHA YaCTUHM NPUMILLEHb ANA
YKPUTTA HaceneHHs B pasi BUHMKHEHHS HaA3BUYaMHOI cuTyauii. LleHTpanbHi opraHn BMKOHABYOI
BNaAM LLOPIYHO BM3HAYAIOTb NEPEIK CXOBULL, YKPUTTIB Ta iHLWMWX 3aXMCHUX Cropya, AKi HeobxiaHo
36yayBaTW. HaaBHI 3axMCHi cnopyan Npu BiACYTHOCTI HaA3BUYAMHUX CUTYaALLIN BUKOPUCTOBYHOTHCS
ON5 TOCNOAAPCbKUX, KYAbTYPHUX | NobyTOBMX NOTPED.

3aKoH nepeabayac HN3KY iHLIMX 3aX0/iB: eBaKyaL,ito HAaCeNEHHS, iHKEeHEePHNI, MeaNYHN,
6ioNoriYHWI, padiaUiMHUM | XiMIYHWI 3aXMUCT HACeNEHHS.

LepsKaBHWI HAraa i KOHTPOb Y chepi 3aXMCTY HACENEHHSA | TEPUTOPIN BiA Haa3BUYANHMX
CUTyaLin TEXHOTEHHOrO i NMPUMPOAHOrO XapaKTepy OPraHi30BYHOTLCA LIEHTPa/bHMMM OpraHamm
BMKOHABYOI BNaau, WO PeaniaytoTb AeprKaBHY NOMITUKY y cdepax UMBINbHOIO 3axmCcTy, Harnaay i
KOHTPOO 3@ CTAHOM 3aXMUCTy TEPUTOPIN Bia HAA3BUYANHMX CUTYALLIM NPUPOAHOIO Ta TEXHOrEeHHOTO
XapaKTepy, iIHWWMKM YMOBHOBAXEHMMM Ha Lie LLeHTPabHMMKW OpraHamun Baaau.

3 meToto 3abesnevyeHHA peanizauil Aep»aBHOI MOMITUKM Yy chepi 3aXMCTy HaceNeHHs i
TEPUTOPIN CTBOPHKETLCA EAMHA [AEpPKaBHA CMUCTEMa OpraHiB BMKOHABYOI BAaAM 3 MUTaHb
3anobiraHHA | pearyBaHHA Ha HaA3BMYalMHI CUTyali, SIka CKNaAaETbCs 3 TepUTOpPIafbHUX i
DYHKLiOHANbHUX NigcUCTEM.
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[o cknagy cun Ta 3acobiB 3aXMCTy HaCeNeHHs | TepuUTopin BXOAATb BiAMNOBIAHI cuaM Ta
3ac0bM LEHTPaNbHUX | MICLEBMX OPraHiB BMKOHABYOI BfaaM, a came: npodecilHo-aBapinHi
PATYBabHI CNYKOM i cnelianbHi (BOEHI30BaHI) aBapiliHO-PATYBabHI CNYKOU. Y pasi BUHUKHEHHS
HaA3BMYAMHOI CUTyaLil 3a71y4atoTbCA YacTMHW Ta Nigpo3ainm 306ponHux Cun YKpainu, iHuWi
BIMCbKOBI pOpPMYBaHHA, YTBOPEHI BiANOBIAHO A0 3aKOHIB YKpaiHWM. YMOBU 3a/1y4YeHHs YacTUH Ta
niapo3ainie 36ponHux Cun YKpaiHM BM3HavatoTbea [lpe3naeHToM YKpaiHW BignoBigHO A0
KoHcTuTyuii YKpaiHu, 3aKkoHiB YKpaiHn «[1po NpaBoOBUMA pPEeXMM HaA3BMYAMHOIO CTaHy» Ta
«36ponHi Cnunum YrpaiHm».

Y nikBigauii HacNiAKiB HaA3BMYAMHUX CUTyaUih MOXyTb OpaTn ydacTb 06’€aHaHHSA
rpomaasH.

3aKOH TaKOX PO3MOAiNA€e NOBHOBAXXEHHA BMKOHABYMX OPraHiB BAaAM YCix PiBHIB 3 METOO
NiKBiAALUIT HACNIAKIB HAA3BMYAMHNX CUTYaLLIN.

@iHaHCyBaHHA 3axofiB LWOAO TNONepea)eHHsa, Aikeigauii HaA3BMYAMHUX CUTYaLLin
3iMCHIOIOTHCA 33 PaxyHOK KOLUTIB AeP!KaBHOro BOloAMXeTy, micUueBux BIoaXKeTiB, a TaKOXK KOLUTIB
NiANPUEMCTB, YCTAaHOB Ta OpraHi3aLii He3aneHo Big, GOpMM BNACHOCTI i rocnoAaptoBaHHs, a
TaKOX [00POBINbHUX NOXKepTBYBaHb Gi3UYHUX Ta LOPUAMYHMX OCiD, BrarodiiHnx opraHisauin Ta
06’eiHaHb rPOMaZAH, iHLWMX He 3a60POHEHMNX 3aKOHOAABCTBOM AxKepen. MNopaaoK diHaHCyBaHHA
TAKOX BCTAaHOB/OE 3aKOH CTaTTeto 35.

MaTepianbHi pe3epBn ANA NiKBiAALUIT HAcNiAKIB HaA3BUYAMHUX CUTYaALLA CTBOPHOOTHLCA
3a34a/ierigb 3 MeTOK EeKCTPEeHHOro BMKOPUCTAHHA iX Y pasi HeobxigHocTi. 3a3HayeHi pesepsu
CTBOPHOKOTHCA LEHTPaNbHMMM Ta MICLLEBMMM OpraHamm BAaaM, a TAaKOXX OPraHaMm MicLLeBoro
CaMOBpPAAYBaAHHA.

CtaTTa 37 perytoe NnTaHHA MidKHapOo4HOro CriBpobiTHMLTBA Y chepi 3aXMCTy HAaCeNEHHS i
TePUTOPIN Big, HaA3BMYANMHMX CUTYaLiM Ha OCHOBI OaraCTOPOHHIX i ABOCTOPOHHIX yrod. Y4acTb
YKpaiHn y MiXXHapoAHOMY CRiBPODITHULUTBI Yy cdepi 3axMcTy HaceNeHHA | TepuTopin Bia
HaA3BMYAMHMX CUTYaUi 34iIMCHIOETBCA LWAAXOM MPOBEAEHHA CMiIbHUX HAYKOBMX AOCAIAMKEHD;
po3pobeHHA Ta peanisaLii MiXKHapoAHMX NPOrpam, 4OroBOPiB, MEMOPAH/YMIB TOLLO; CTBOPEHHS
CNiNbHUX POBOYMX rPyN YyNPaBAIHHA MiIXKHAPOAHUMM NPOEKTAMMU; 3AINCHEHHA B3AEMHOIO OOMIiHY
iHpOpPMaL|ED Ta BMBYEHHA MINKHAPOAHOrO JOCBiAY; Y4YacTi Yy MiIXKHAPOAHUX KOHrpecax,
KoHbepeHLisx, CMMMNo3iymax ToWO; HabyTTa YNEHCTBA B MiXKHAapOAHMX OpraHisauiax; niaTPUMaHHA
MiXKHapPOAHUX NPODECIMHNX KOHTAKTIB.

3aKkoH YKpaiHu «[lpo 3axMCT HaceneHHAa Ta TepPUTOPIN Bif HAA3BUYAMHMX CUTYaLLin
TEXHOreHHOro Ta npupoaHoro xapaktepy» (2012) peryntoe nNUTaHHA pearyBaHHA i NikBigauii
HaCNiAKIB HAaA3BMYAMHMX CUTYaUin y Binbll 3aranbHKX dopmax, Hix Jdunpexktnsa EBPONENCbLKOTO
MapnameHty i Pagn 2012/18/€C Big, 4 nunHa 2012 pOKy MNPO KOHTPO/Ab 3arpo3 BUHUKHEHHSA
3HAYHMX aBapil, NOB'A3aHMNX i3 BUKOPUCTAHHAM Hebe3neyHUx Pe4yoBMH, Ta MPO BHECEHHA 3MIH Y
nofanblie ckacyBaHHa Aupextusn Paam 96/82/€C.
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[TporonolweHHs YropcbKoi Pecnybnikn y
1990 p.

Kosak BaneHTnH Mukonanosuy
Marictp ocBiTHbOT Nporpamun «CepeHA OCBiTa. ICTOPIA Ta NPaBO3HABCTBOY»

Y 6epesHi 1990 p. manu BiadyTUCb BMOOPU, WO 3MyLLyBaan KepisHnuTteo YCPI noyaTtu
nepebyaoBy B cepeauHi napTii. Ha ¢oHI 3MeHLWeHHA MNONyAspPHOCTI KOMYHICTIB i 3aans
30epeskeHHs Bnaayn napTiiHe KePiBHULTBO BUPILLMAO MPOBECTM 3MIHM i1€0N10rYHOT OCHOBK NapTil.

3acinaHHA 23 — 24 4epBHA NEpPeTBOPUIO OMNepaTUBHWUI KepiBHWI opraH napTii Ha
Npe3naeHTCTBO 3 TPbOX 0Cib y cknaai: 3 Pixke Hbeplua, TOAILLHBOIO reHepasbHOro CeKkpeTaps,
Kaponi lpolia, aepxaBHOro miHictpa, i Miknowa HemeTa, skuin 3miHnB K. [polwa Ha nocagi
npem’ep-miHictTpa 8 suctonaai 1988 p. KoAuwHiM  NOAITMYHMA  KOMITET MNpPOAOBXKYBaB
dYHKLiOHYBATU AK MTOAITUYHMIA KepiBHUI KOMITeT i3 21 yneHa.

Ha 3HaK nocTynoBoi 3MiHW 0anaHcy cua Yy MNapTiMHOMY KepiBHMUTBI, 3acigaHHsA
UeHTpanbHoro komitety YCPI1 12 kBiTHA 1989 p. nporonocyBasno 3a BUKAKOYeHHA AHoWwa bepeua,
AKMI BBAXKABCA YN1€HOM XOPCTKOI NiHii, 3i cKAaay NOAITMYHOro KomiteTy. Lle o3Havano nepemory
YrOpPCbKMX pedopmaTopiB Haj, KOHcepBaTopaMu Ta ocnabaeHHa BaaaHMx nosumuin K. Mpowa. Ha
Hapagi Takox byno npuiHATO pileHHA nposecTtn XIV 3’134, YCPM y byaanewTi Ha NO4aTKY *KOBTHSA
1989 p.

TaKoX y CBOiN NOCTaHOBI Big 23 — 24 yepBHA 1989 p. NnapTiMHe KepiBHMUTBO He 3MOr10
BiAKPWUTO BUCAOBUTM BaKIMBI 3MICTOBI acneKTM 3miH. HaTomicTb Byno cdopmynboBaHO BigAaHICTb
LiHHOCTAM MapKCU3MY, COLLIANICTUYHUM | TYMAHICTUYHMM igesm i BiAKPUTICTb A0 NiAXOAiB,
CNPAMOBAHMUX Ha BUPIilLeHHA rnobanbHMX npobnem KiHUs cToNITTA. MNparHeHHa oHoBAeHO! napTil
nonarano B TOMy, WOH CAYKUTK iHTepecam PobITHUYOMY KNacoBi Ta Halji, CTaBLIM CUAOLD, AKA
CMOBIAYE CMHTE3 KOMYHI3MY 3 COoLLiaN-aAeMoKpaTU3Mom?.

KomiTeT napTii onpuntoAHWMB 3aABY WOAO MO3uUii NapTii, B AKiA MWAOCA Npo Te, Wo
couianiam B YropumMHi Moxe iCHyBaTK inLIe B paMKax HOBOI EKOHOMIYHOI Ta MOAITUYHOI MmoAaeni.
HoBa meTa napTil, ue — AEMOKPAaTUYHUIN COLiani3M, BEPXOBEHCTBO MpaBa, MNap/laMeHTCbKa
[EeMOoKpaTia, 3acHoBaHa Ha OaraTonapTilMHiM cucTemi, PUHKOBA EKOHOMIKa, 3acHoBaHa Ha
BUPILWabHIM PONi BAaCHOCTI rpomaan?.

Ha apyromy 3aranbHoHaLioHaibHOMY 3acigaHHi YCPI 2 — 3 BepecHs 6yn0 BU3HaA4eHOo npo
HeobXiAHICTb PaAMKaNbHOrO OHOBAEHHS NapTii, OYMLLEHHS BiJ, KOHCEPBATUBHUX E1EMEHTIB.
BoaHouac ronosa naprii Pixke Hbepl oaHO3HaYHO 3aaBmB, Wo i3 YCPI mae byt cdopmoBaHa Ak
naptia pepopm3.

6 »koBTHA 1989 p., B KoHrpec-LeHTpi byaanewTa po3noyascsa octaHHin X1V 3'i3a YCPIM. Hapg,
Kadenpoto [AoMnoBigada Aeneratv MOMIM NPOYMUTaTM racio, BiAMnoBiAHE Ayxy HOBOro 4acy:

THUsz éve sz(int meg az MSZMP  / Mult-kor (2009). URL: https://mult-
kor.hu/20091007_husz_eve_szunt_meg_az_mszmp (nata 3sepHeHHn: 30.03.2022).

2 Riba A. Hatalomtechnika a péartdllam vegoraibans (1987-1990) / Doktori értekezés. URL:
https://9dok.org/document/z3do3knd-riba-andr%C3%A1s-1%C3%A1sz1%C3%B3-doi-ppke-btk.html  (naTa
3BepHeHHnA: 23.03.2022).

3 Novak Z. Hatodik rész Az MSZMP reformkérok és reformalapszervezetek |Il. orszagos budapesti
tandcskozédsa (1989. szeptember 2—3) (2005). URL: https://mek.oszk.hu/01900/01961/htm|/03.htm (naTa
3BepHeHHA: 23.03.2022).
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«[leMoKpaTis, BEPXOBEHCTBO Mpasa, couianiam!» 4. Lle 6ys rapHWit NpuKAaa Toro, o ManbyTHI
3aCHOBHMKM HOBOI MapTii XOTi/IM NOKa3aTh rPOMaACbKOCTI.

Y cBOIM MONITUYHIN BCTYNHIM npomoBi P. Hbepl nigpaxyBas pPU3MKM 3acHYBaHHS NapTii
HOBOro TUMy, MO3afaKk MaMbyTHSA NapTia «AeMOKPaTMYHOro couianiamy» noBmHHA Oyna matu
OMOHEHTIB, AIKi b1 Bpann yyacTb y BMOOPaAX 3 MOXKANBOCTAMM Ta KOHCTUTYLLIMHUMM rapaHTiamMm, SK
i KOAIUCb KepiBHa NapTia. BiH TakoXK NOACHMB, LLO HOBa NapTiA He MOXe ByTU KOMYHICTMYHOLD, ane
M He moxe ByTu coujian-AemMoKpaTUYHOO. BiH pekomeHayBaB MiATPMMYBATU APYMKHI CTOCYHKM 3
KOMyHicTamun-pedopmaTtopamu, colianicTamMm Ta colian-gemokpatamm sk Ha Cxofi, TaKk i Ha
3axogi. Moro cnosa Ha MiATPUMKY CTBOPEHHA HOBOI NapTii By M 0COBANBO CUABHUMM, OCKINBKM
BOHW BMXOAMAM Bi, OAHOrO 3 BM3HAYa/bHUX YeHiB-3aCHOBHMKIB YCPIT.

K. Fpolw, y TOM iCTOPUYHUIA MOMEHT — reHepanbHuin cekpeTtap YCPI, xou i HaronoLlyBaB Ha
pedopmax i «A4EMOKPATUYHOMY COLiafi3aMi», ABHO He B YCbOMYy MoroaxysaBcs 3 P. Hbeplom.
CnpaBea/IMBO KaxKy4n, BiH BMCTYMNaB He 33 HOBY, a 33 OHOBJIEHY MapTito.

AK i P. Hbepuw, |. MorKra NnporonocyBaB 3a CTBOPEHHS HOBOI MapTii. BiH Tako» BMC/OBMB
AYMKY, LLIO MOMNPW BCHO CBOO LiHHICTb, icTopis YCPI — ue icTopia napTilHO-AepKaBHOT iIHCTUTYLI.

Y noni gnckycii IBaH BitTaHbi Big, iMmeHi «AnbsiHcy pedopm», chopmoBaHoro B pamrax YCPI,
NOACHMB, WO 3i CTAaporo Mae ByTW CTBOPEHO «PaZiIMKanbHO HOBE» i, WO HOBa NapTiA Mae byTu
npaBoHacTynHMKom YCPI°. Moro apryMeHTV Manu topUAMYHI YMHHUKK, afKe, OKPIM iHLWOro,
AWNOCA Npo  YyCNafKyBaHHA Ta  3aBONOAIHHA MNapTitHMMKM  diHAHCAMKW, MaMHOM  Ta
iHGPaCTPYKTypOLO.

3pewToto, 7 »KOBTHA 1989 p. 3aBAAKM HAPOAHO-AEMOKPaTU4YHIK nnatdopmi YCPI i
nnaTdopmi pedopmMaTopcbKoi acouiauji, 3’34, NporosocyBaB 3a CTBOPEHHA HOBOI napTii —
YropcbKoi coujanictmyHoi napTii (YCM). M. HemeT 3ragas, wo aHi K. Tpow, aHi f. bepey, He
ronocyBanun 3a CTBOPeHHA HOBOI NapTii Ta He npueagHannca ao YCI1. Mpe3naeHToM HOBOI napTii
6yno obpaHo P. Hiepca®.

Takum YmHom, YCPI 6yno TpaHchOPMOBAHO, a He NiKBIA0BAHO, BKa3y4YM Ha HACTYMHICTb i
OYiKyBaHH#A, WO Ti, XTO NPOTM TPaHCPOPMaLLiMHUX 3MiH, JODPOBINIbHO BUNAYTL i3 OpraHi3aliil.

MapTinHi TpaHchopmalii Ta nepexig Ha AEMOKPaTUYHI MPUHUMNIU OeprKaBOTBOPEHHS
Npu3Benn A0 LWBUAKMX 3MIH B AepyKaBHOMY yCTpoi. [ovanaca nigroToBka O MNPOronoLleHHA
pecnybnikn Ta manbyTHin BnbopiB.

22 xoBTHA 1989 p. B Cereai Bigbysca noniTMYHMA decTmBanb. |HiLjaTopammn 1ioro
npoBeAeHHA BUCTYyMuAa nNoBiToBa opradisauia YCI y YoHrpagi, AKa mana Ha MeTi BIAKPUTTA
3arasibHOHALiOHaNbHOI KamnaHii Ha NiATPUMKY KaHauaaTa Bia HoBochopmoBaHOI napTii B
npesvaeHTn pecnybnikn. MpesnaeHT naptii P. Hiepc HaronocMes Ha TOMy, WO MNap/iamMeHT
YropumHu 3p0obmB pilly4mii KpoK Brepesd Ha WAAXy A0 KOHCTUTYLUiT Ta BCTaHOBAEHHI MOMITUYHOI
feMoKpaTii. loro HacTymnHi cnoBa 3ycTpinn BypxaMBUMM onaeckamu: «YroplumHa — pecny6baika,
He3aneHa AeMOoKpaTUyHa NpaBoBa JAep:kaBa. Halwa pecnybnika BKAOYMAA B KOHCTUTYLIO
NepcrneKkTMBHUI NPUHUUN ANA TenepilHboro i, 6e3 cymHiBy, HacTynHoro ctonitTa.... LiHHOCTI
ByprKyasHoi AemokpaTii Ta JAeMOKPaTUYHOro Ccolianiamy € AiMcHMMK. MK Xo4emo NoeaHaTH

4 Bozoki A. The Roundtable Talks of 1989: The Genesis of Hungarian Democracy / CEU Press. 2002. URL:
https://books.google.com.ua/books?id=4VQhQqCmSaoC&pg=PA64&Ipg=PA64&dg=az+MSZMP+1989&sour
ce=bl&ots=tIWP9QPnpD&sig=ACfU3U20fc3sn_WTubJhnxHVTRBLz1fWAg&hl=uk&sa=X&ved=2ahUKEwji5qv
HkPn4AhUuilsKHTveBgUQ6AF6BAgYEAM#v=0nepage&g=az%20MSZMP%201989&f=false (nata 3BepHeHHs:
16.08.2022).

> Réacz J. Az MSZMP legutolsé kongresszusa. Magyarhirlap (2019). URL: https://www.magyarhirlap.hu/30-
eve-szabadon/20191009-az-mszmp-legutolso-kongresszusa (aata 3sepHeHHs: 16.08.2022).
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coujaniam, aemokparito i ceoboay»’. P. Hbepc 3anponoHysas |. Moskrasa Ha nocafdy npesnaeHTa
pecnybniku.

MporonoweHHa pecnybaikn Nokasano PillydicTb NapaameHTy [0 HOBUX AEMOKPATUYHUX
3MiH Ta OCTaTOYHOro po3pmey 3 BepxoBeHcTBom CPCP Hap YropuwmHoto. Pecnybnika, wo mana
YTBOPUTUCb, Mana B3ATU Kypc pedopm Ta 3miH. [1po Le Haronocus B O4HOMY 3 iHTEPB'to raseTi
«HapoaHe cnoBo» M. HemeT: «... KOXKHa Haljifa Xo4ye KUTK Tak, AK 1M Hanbinblue niaxoamTb, MK
NPONLLIM AOBIUM LWASAX Y LLbOMY HAanNpAMKY 3a OCTaHHI 15 micauiB. Y HaMbAMKYI TUMKHI Ta MicaLL MK
3p0bMMO LWEe BiNbL Pillydi KPOKM Ha WAAXY A0 NapaameHTCbKOi AeMOoKpaTil, 32 AKOi YropCbKuii
HapOZ, 3MOXe Bi/IbHO BUPILIYBaTH CBOKO MalbByTHIO f00%»8,

Mpo Te, Wwo YropuwyHa cTana Ha wnax pedopm cTBepaKyBaB npem’ep-miHictp M. Hemer:
«...pedpopmun B YropLumHi 6yayTb HE3BOPOTHUMM, HABITb AKLLO B MOCKBI TpanuTbca HebaxKaHWM |
HeBAaAMI NOBOPOT NoAit. Pedopmu, aki Bxe ByIM 34iMCHEHI, NepecTynuaun Nnopir, nicasa SKoro
neperpynyBaHHa Binblie HeMokanse»®. lymka, AKka, ogHaK, npoaosx 2000-x pp. byae nigsaxeHa
YCiM CNEKTPOM NOAITUMYHOTO, EKOHOMIYHOIO Ta COLLia/IbHOTO XUTTA YTOPLUMHM.

17 oBTHA 1989 p. HauioHanbHi 360pW, AKI BCce Le CKAaZanuca MNepesBaykHo 3
npeacTasHMKiB YCPI, nporonocyBanu 3a MUPHUA NONITUYHWUIA Nepexia A0 NPaBOBOi AepyKaBu.
«Mn xoTinm 6 NoBIAOMUTM KUTENAM KpaiHW, Wo YropcbKa pecnybnika byae nporonoweHa B
noHeninok, 23 »koeTHa 1989 p., y KowyTTepi, byaanewT. BiTaemo BCix rpomagaH YropumHn Ta
IHO3EMHMX rOCTEM Ha Wi ypounCTiin noaii»'®, — came TakMmM CNoBamu yropcbKWin mapaameHT
NOBIAOMANAB HaceNeHHA, B raseTi «HapofHe C/i0BO», NPO YPOYUCTOCTI A0 AHA NPOro0WeEHHA
pecnybniku.

23 »oBTHA 1989 p. B byganewTi Ha nsow,i KowyTa, HaBNpPOTK MapaameHTy, 3ibpanoca
6am3bko 10 Tucay ntogen. Mporonocme YropcbKy pecnybniky 3 6ankoHa NapiameHTy Chikep
HauioHanbHoT acambnei MaTbaw Cropell, Lo CTaB TUMYaCOBUM NpPe3naeHTom pecrnybnikmll,

MicnAa 3miHW NONITUYHOTO pexmMmy, YroplmHa CTana MNapaamMeHTCbKoK pecnybnikoto.
BupillasbHa posb TYT Haneskana ypansosi Ta npem’ ep-miHicTpoBi.

MepeTBOpeHHA, AKi Biadynmnca B YropwmHi Biabynucb 3aBaakM pedopm pagAHCbKOro
KepiBHWMKa Muxaina lopbayoBsa. Mepebynosa KapAWHaANAbHO 3MiHMAA KypC PALY €BPOMENCbKMMN
PALAHCbKMX [epsKaB Ta [03BOJIMIA PO3BMBATUCL 33 HALIOHANbHUMW Ta AEeMOKPaTUYHUMMU
NPUHLMNAMM.

Pedbopmm TpaHchopmaulii NONITUYHOI cucTeMU B YTOPUWMHI CTaaM HEMUHYYMMM Ta
CTPIMKMMM. HaBiTb NapTiiHe KepiBHUUTBO PO3yMino, Wo Ana 36epexeHHa BAaCHUX MO3ULN Y
[epKaBi Ta cycninbCTBi, NoTPibHI 3miHK. Tomy Beceyropcbka kKoHdepeHuia YCPI cTana nowToBxom
Ta MNPUYMHOIO HACTYMHUX pPaauKaibHUX pedopmMaliMHMX Ain y napTii Ta cycninbcTei Ta
NPOroaoLLeHHA Yropcbkoi pecnybnikm.

7 A szocializmust,a demokracidt, a szabadsigot akarjuk ©6tvdézni / Népszava (1989). URL:
https://adt.arcanum.com/hu/view/Nepszava_1989 10/?pg=268&layout=s (aata 3sepHeHHs: 17.08.2022).

& Ibid.

9 Nyilatkozata a Der Spiegelnek. A magyar reformok immar visszafordithatatlanok / Nepszabadsag (1988).
URL: https://adt.arcanum.com/hu/view/Nepszava_1989 10/?pg=268&layout=s (naTa 3BepHEHHSA:
10.09.2021).

A szocializmust,a demokracidt, a szabadsdgot akarjuk 6tvozni. Népszava. 1989. URL:
https://adt.arcanum.com/hu/view/Nepszava_1989 10/?pg=268&layout=s (aata 3sepHeHHs: 17.08.2022)
1 A szocializmust,a demokracidt, a szabadsdgot akarjuk 6tvozni. Népszava. 1989. URL:
https://adt.arcanum.com/hu/view/Nepszava_1989 10/?pg=268&layout=s (aata 3sepHeHHs: 17.08.2022)
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