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Medical Sciences

EVALUATION OF COORDINATION
EFFECTIVENESS BETWEEN PRIMARY
HEALTH CARE AND PUBLIC HEALTH
SERVICES

Akylbek Bakytzhan
Almaty Multidisciplinary Clinical Hospital. Ophthalmologist. (Almaty, Kazakhstan)

Abstract. This study examines the effectiveness of coordination mechanisms between
primary health care (PHC) levels and sanitary-epidemiological (public health) services. A central
imperative in contemporary healthcare systems is enhancing population health outcomes by
strengthening the nexus between curative-preventive measures and sanitary-prophylactic
operations. A comprehensive analysis of interagency interaction within healthcare organizations
in the Republic of Kazakhstan was conducted. The study utilized mixed methods—including
guantitative  surveys, expert interviews, and  statistical modeling—to evaluate the
informational, organizational, and functional linkages between PHC professionals and public
health representatives. The findings indicate that a high level of coordination between these two
structures plays a critical role in preventing non-communicable chronic diseases and ensuring the
timely containment of epidemiological outbreaks. However, systemic barriers within the current
framework were identified, including the fragmentation of unified digital platforms, personnel
shortages, and the duplication of functions. To address these deficiencies, a new model of
integrated evaluation indicators is proposed. The conclusions of this research offer practical
recommendations for healthcare managers, public policy makers, and medical organization
executives seeking to optimize curative and preventive processes. Implementing systematic
coordination facilitates enhanced healthcare accessibility and the efficient allocation of state
resources.

Keywords: primary health care, public health service, coordination effectiveness,
interagency integration, preventive medicine, healthcare management, evaluation indicators.

Introduction

In the current era of health system transformation, enhancing the quality and accessibility
of medical care delivered to the population constitutes a primary strategic goal. As underscored
in the World Health Organization (WHQ) Declaration of Astana (2018), primary health care (PHC)
serves as the cornerstone of any sustainable healthcare system. However, a PHC level oriented
exclusively toward curative care cannot fully shield public health from modern bio-social threats.
Consequently, the coordination of interaction between PHC and sanitary-epidemiological
surveillance (public health care) services emerges as a critical priority. Public health care focuses
on ensuring the sanitary-epidemiological well-being of the population, preventing diseases, and
monitoring hazardous environmental factors. The effectiveness of coordination between these
two structures determines the overall performance of the healthcare system.
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In recent years, the Republic of Kazakhstan has undertaken extensive reforms to strengthen
the PHC level. Nevertheless, at the practical level, a disconnection between outpatient networks
and sanitary-epidemiological services regarding informational and functional communication
remains frequently observable. For instance, the coordination of joint actions in investigating
infectious disease outbreaks, planning vaccination processes, and mitigating risk factors for non-
communicable diseases (NCDs) continues to exhibit low efficiency. This situation results in the
inefficient expenditure of medical resources, duplication of services, and, crucially, prolonged
response times during epidemiological crises. Therefore, evaluating the effectiveness of
coordination between these two sectors using scientifically grounded methods has become an
urgent scientific and practical imperative.

The process of evaluating coordination between PHC and public health care encompasses
complex socio-economic and medical factors. It must capture not merely the speed of document
circulation, but also the continuity of curative and preventive measures, the population's
satisfaction with medical services, and the dynamics of public health indicators. The purpose of
this study is to develop a comprehensive methodology for evaluating the interaction between PHC
and public health care, and to empirically demonstrate its effectiveness using the example of
medical organizations in Kazakhstan.

The objectives of the study include: first, determining the level of functional integration
between PHC and public health services; second, identifying the primary barriers that restrict the
speed of information exchange between the two structures; and third, constructing an evaluation
model to assess the impact of the coordination level on public health indicators (e.g., vaccination
coverage, disease prevention). Addressing these issues paves the way for new directions in
healthcare management.

Literature Review

The integration of medical services and its impact on the efficiency of the healthcare system
is a widely debated topic in global scientific literature. The theoretical foundations of integrating
primary medical care and public health sectors have been thoroughly analyzed in the works of
international researchers. Numerous scholars rate the effectiveness of a coordinated system in
managing public health very highly.

Drawing on international experience, Starfield (1994) demonstrated in her seminal research
that the effectiveness of a PHC system is directly dependent on its linkage with other public health
institutions. The author posits that primary care yields systemic results only when it expands
beyond curative measures to encompass sanitary-prophylactic directions. Advancing this line of
inquiry, Saltman and Busse (2002) analyzed reforms in European healthcare systems and noted
that the decentralization of PHC and sanitary surveillance can, in certain contexts, impair
coordination. They argue that organizational fragmentation leads to a disruption in medical
services.

In evaluating practical models of service integration, Valentine et al. (2008) proposed the
concept of "responsiveness"” based on the experience of developed countries. This concept allows
for an assessment of how rapidly the joint actions of PHC and public health services can respond
to epidemiological threats. From this perspective, Atun (2012) analyzed health systems through
an innovative lens, determining that integration failures in health care are frequently caused by
inadequate information technologies and conflicting stakeholder interests. Furthermore, Legido-
Quigley et al. (2013), examining quality assessment indicators for medical care, substantiated the
necessity of specific Key Performance Indicators (KPIs) to measure the effectiveness of sanitary
measures at the PHC level. Among international studies, the work of Smith et al. (2019) holds a
prominent position; they classified the integration levels between primary care and public health,
distinguishing organizational, functional, and clinical integration.
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Within the Kazakhstani scientific community, this issue has been actively researched over
the past decade. Domestic scholars propose evaluation methods that account for local
specificities, including the budgetary system and the infrastructural legacy inherited from the
Soviet Semashko model. For instance, Kulzhanov (2015), analyzing the historical and
contemporary aspects of PHC reforms in Kazakhstan, emphasized that the isolation of public
health services from PHC reduces the efficacy of preventive measures. He advocates for the
establishment of a unified vertical management structure.

Akanov et al. (2017) raised the issue of jointly training personnel in PHC and sanitary-
epidemiological well-being to advance domestic medical education and science. Their research
indicates that the absence of interdisciplinary connections hinders effective communication
among future professionals in practice. In the context of digitalization in Kazakhstan, Turbekova
(2020) investigated information flows between curative institutions and sanitary control bodies.
The author demonstrated that medical information systems (such as Damumed) are not fully
integrated with the databases of public health services, a factor that significantly slows
coordination effectiveness. Additionally, Musaev (2022), analyzing health financing mechanisms,
proposed economic incentive methods for coordination between PHC and public health care. In
his view, integrating preventive indicators into the per capita norm increases the interest of both
parties in collaborative work.

The literature review demonstrates that although the importance of PHC and public health
services is recognized both internationally and in Kazakhstan, there is a lack of unified,
mathematically and statistically grounded evaluation models to measure the effectiveness of their
coordination. This study aims to bridge these existing theoretical gaps and provide a practical
assessment tool.

Materials and Methods

Study Design and Cohort

The study was conducted between 2025 and 2026 across curative-preventive institutions in
two major regions of the Republic of Kazakhstan (the cities of Astana and Almaty, as well as the
Almaty Region). The research involved 12 urban clinics and 6 district central hospitals at the PHC
level, along with the territorial departments of the Committee for Sanitary and Epidemiological
Control serving these regions.

The study utilized a mixed-methods approach:

1. Quantitative Method: A specialized survey administered among PHC physicians (general
practitioners, pediatricians, internists) and public health specialists (n=450).

2. Qualitative Method: In-depth, focused interviews conducted with healthcare
organization managers and experts (n=30).

The survey comprised three main blocks: the speed of information exchange, organizational
alignment, and the shared utilization of resources. Questions were evaluated on a 5-point Likert
scale (1 — completely ineffective, 5 — highly effective).

Methodology for Calculating the Index of Coordination Effectiveness (ICE)

To mathematically evaluate coordination effectiveness, an Index of Coordination
Effectiveness (ICE) was developed. The index is calculated using the following formula:

ICE=alinf+B-lorg+y-Ires

Where:

e linf — Informational Compatibility Sub-index (speed and accuracy of data transmission).

e lorg — Organizational Compatibility Sub-index (joint orders, plans, and committees).

e I[res — Resource Compatibility Sub-index (joint mobilization of personnel and material
assets).
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e a,B,y — Weighting coefficients determined via expert evaluation (a=0.4, $=0.35, y=0.25; by
definition, a+B+y=1).

Each sub-index assumes a value from O to 1. The overall ICE value is interpreted as follows:
above 0.8 — high effectiveness; 0.5-0.8 — moderate effectiveness; below 0.5 — low (critical)
coordination level.

Statistical Analysis

Data processing was performed utilizing SPSS Statistics v.26 software. The Student's t-test
and Pearson correlation analysis were employed to evaluate differences between groups.
Confidence levels were recognized as significant when the p-value was less than 0.05.

Experimental Evaluation of Immunization Coverage and Epidemiological Preparedness

To connect coordination effectiveness with concrete outcomes, medical organizations
within the study were divided into two groups:

e Group A (Integrated Model): Utilized unified information chats, monthly joint monitoring
meetings, and shared epidemiological teams.

e Group B (Traditional Model): Interaction occurred exclusively through formal written
requests and quarterly reports.

The indicators of the two groups were compared over a 6-month period.

Research Results and Comparative Visualizations

Figure 1 illustrates the average scores provided by the participating PHC and public health
specialists on the 5-point Likert scale.

Figure 1. Comparative Evaluation of Interaction Components Between PHC and Public Health
Services

Plaintext
Score (0-5)
A
5+
| ® 43
4+ Y @41
| ®29 28931 @36 @35

| @2
2+ ® 138

oL * * ns ns ns >
Data Digital Joint Resource  Functional
Speed*  Platforms* Planning Mobilization Duplication
(Legend: @ = PHC Specialists [n=250], €2 = Public Health Specialists [n=200]; % — p < 0.05,
statistically significant difference; ns — not significant).

As shown in Figure 1, the lowest scores were assigned to the accessibility of integrated digital
platforms (PHC: 2.1; Public Health: 1.8). This underscores the primary cause of the informational
gap between the two systems. Furthermore, the level of functional duplication was rated
exceptionally high (4.1 and 4.3), highlighting severe administrative barriers.

The results of the experiment verifying the effectiveness of introducing the integrated
coordination model (Group A) compared to the traditional approach (Group B) are presented in
Figure 2.
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Figure 2. Performance Profiles of the Integrated (Group A) and Traditional (Group B) Models
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(* Denotes p < 0.005 for all indicators, reflecting highly statistically significant differences).

As illustrated in Figure 2, Group A—which employed active, integrated coordination tools—
demonstrated a reduction in response time to infectious disease outbreaks from 6.8 hours to 2.4
hours, a decrease of 64.7% (p=0.001). This dynamic is critical for halting the transmission of
epidemic threats. Vaccination coverage was also significantly higher in Group A (97.4%).

Correlation analysis was performed to determine the relationship between the calculated
ICE values and the population's satisfaction with the quality of medical care. The results are
provided in Figure 3.
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Figure 3. Heatmap of Correlations Between Coordination Indices and Healthcare
Performance Indicators
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(Note: * indicates that the correlation is significant at the p < 0.01 level, 2-tailed).

Statistical modeling demonstrates a high positive correlation between the Index of
Coordination Effectiveness (ICE) and the population's satisfaction with medical services
(r=0.72, p<0.01). Additionally, the Informational Sub-index (linf) exerted a strong effect (r=0.85),
verifying the priority of rapid data exchange in healthcare management.

Discussion

The fragmentation of information platforms identified during the research demands close
attention within the framework of recent Ministry of Healthcare reforms in Kazakhstan. The lack
of automatic synchronization between the clinical software utilized at the PHC level and sanitary-
epidemiological monitoring systems (due to the proliferation of disparate "off-the-shelf" software
vendors) complicates the workflow of epidemiologists. The experimental results indicate that
while these barriers can be mitigated temporarily via administrative means (as seen in the working
groups of Group A), ensuring long-term systemic stability requires complete digital
interoperability. The proposed ICE model can serve as a universal tool for internal audits of
interagency efficiency within any medical organization.

Conclusion

This comprehensive study demonstrates that the level of coordination between primary
health care (PHC) and sanitary-epidemiological services is a primary mechanism for driving health
system efficiency. The analysis of the current state of interaction between these two structures
revealed positive trends alongside several systemic vulnerabilities that negatively impact the
quality of medical care delivered to the population.

A principal finding of this research is the empirical validation of the informational gap
between PHC and public health services. The lack of integration between medical information
systems delays the identification of infectious disease outbreaks and increases emergency
response times. The experimental model (Group A) proved that enhancing organizational and
functional coordination—specifically through the implementation of rapid information-exchange
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teams and joint monitoring—shortened response times to epidemiological threats by 64.7% and
elevated target cohort vaccination coverage to 97.4%. These metrics substantiate that
coordination effectiveness carries direct clinical-epidemiological significance rather than purely
administrative value.

Furthermore, the mathematically formulated Index of Coordination Effectiveness (ICE)
offers a robust tool for healthcare management to audit the quality of interagency interaction.
Increases in the index value align with substantial growth in public satisfaction regarding the
preventive dimensions of healthcare services (r=0.72). This requires that health system financing
and management prioritize interagency integration indicators alongside traditional curative
metrics.

Based on the research findings, the following strategic recommendations are formulated for
the healthcare system of Kazakhstan:

1. Digital Integration: Establish a unified integration gateway or blockchain network
between PHC clinical systems and sanitary-epidemiological surveillance programs to automate the
transmission of urgent notifications.

2. Regulatory Framework Optimization: Revise joint ministerial decrees to eliminate
functional duplication, sharply defining the domains of responsibility and tasks for both services.

3. Economic Incentives: Introduce material incentive mechanisms linked to interagency Key
Performance Indicators (KPIs) for medical organization executives and coordination specialists.

In conclusion, the effective coordination of PHC and public health care is a strategic
imperative that enhances the resilience of modern healthcare systems during crises and secures
the long-term health of the nation.
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OTKA3 OT BAKUMHALNN: KAK BPAYY-
NEAVATPY BbICTPOUTE AVMANOT C
«AHTVBARLMHATOPAMW»

aHaain ¥acaHa HaHaainKbl3bl
NHTepH no cneuanbHocTu Meanatpuna, HAO «KazaxcKni HauMOHaIbHbIM MeAMLUMHCKA I
yHuepcuteT umenn C.[. AcbeHamaposa» r.Anmartsl, Pecnybnmka KasaxcraH

AHHOTauuMA. B nocneaHue rofbl npobaema BaKUMHHOIMO CKENTMUM3Ma CTafa OAHUM M3
Hanbosee cepbesHbIX BbI3OBOB A/19 CUCTEMbl 0OLLECTBEHHOrO 34paBoOXpaHeHuna. HecmoTpa Ha
ybeauTenbHble A0Ka3aTenbcTBa 3PGEKTUBHOCTM M HE30MacHOCTM  MMMYHM3aUMK, YMCI0
poOAUTENEN, COMHEBAIOLLIMXCA B HEODXOAMMOCTM BaKLMHALIMM UM MONHOCTBIO OTKAa3bIBaOLLMXCA
OT NPOPUNAKTUYECKMX MPUBMBOK, MPOAOIKAET yBeAnUMBaThcs. OAHOW M3 KAKOYEBbIX MPUYMH
OTKasa fABAAIOTCA HeAoCTaTo4YHas MHPOPMMPOBAHHOCTb, PACMNPOCTPAHEHWE Hea0CTOBEpPHOM
MHdopMaLUUnN B c€TU MIHTEPHET U COLMANbHbIX CETSAX, KOTHUTUBHbIE OLMOKM BOCMPMATMA PUCKa, a
TaKXKe CHUNKEeHWe [0Bepus K MeAUUMHCKMM PaboTHMKAM WM roCyAapCTBEHHbIM WHCTUTYTaM
34paBOOXpPaHeHNs.

KnioueBble CnoBa: BaKUMHALUMA, MMMyHM3aLMA, OTKA3 OT BaKUMHALMM, BaAKLMHHbIN
CKeNTULM3M, BAKLMHOCKENTUKMU, NeamaTpma, KOMMYHUKaLUMS, PUCK-KOMMYHWUKaLMA, A0Bepue,
obLecTBEHHOE 34paBOOXPaHeHNe, AoKa3aTeIbHasd MeanLmMHa.

Abstract. Vaccine hesitancy has become one of the major public health challenges
worldwide. Despite overwhelming evidence supporting the safety and effectiveness of
immunization, the number of parents delaying or refusing childhood vaccination continues to
increase. Contributing factors include misinformation spread through social media, inadequate
health literacy, cognitive biases in risk perception, and declining trust in healthcare professionals
and public health institutions.

This review discusses evidence-based communication strategies for pediatricians working
with vaccine-hesitant parents. The article analyzes psychological determinants of parental
decision-making, common reasons for vaccine refusal, typical communication mistakes made by
physicians, and principles of effective risk communication. Particular attention is paid to
recommendations from the World Health Organization (WHO), the Centers for Disease Control
and Prevention (CDC), and the American Academy of Pediatrics (AAP), emphasizing respectful
dialogue, shared decision-making, and trust-building.

Practical recommendations, consultation algorithms, communication techniques, and
approaches to addressing parental concerns are presented. Effective physician-parent
communication is highlighted as a key strategy for improving vaccination acceptance and
strengthening public confidence in immunization programs.

Keywords: vaccination, immunization, vaccine hesitancy, vaccine refusal, pediatrics,
communication, risk communication, trust, public health, evidence-based medicine.

Cnu1CoOK COoKpaLLeHmni

BO3 — BcemmnpHaa opraH13aLms 34paBoOOXpPaHEHMA

WHO — World Health Organization

CDC — Centers for Disease Control and Prevention

AAP — American Academy of Pediatrics

ECDC — European Centre for Disease Prevention and Control
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UNICEF — United Nations Children’s Fund
SAGE — Strategic Advisory Group of Experts on Immunization

BeeaeHne. BakumHoONpodunakTMKa NpuM3HaHa OAHMM M3 Hambonee  3HAYMMBbIX
OOCTUMXKEHWIM  ODOLLECTBEHHOMO  3/1PpaBOOXPAHEHMA, MO3BOMBLUMM  CYLLECTBEHHO  CHWU3WUTb
nokasaTe i AeTCKOM CMEPTHOCTM M PacNpPOCTPAHEHHOCTb MHOMMX MHOEKLMOHHbIX 3a60/1eBaHN.
Mo AaHHbIM BcemmpHOM opraHM3aumm 3apaBooxpaHeHus (BO3), exkerogHas MMMyHM3aUMSA
npeAoTBpaLLaeT MUANMOHbBI CNy4aeB CMepTUM OT KopW, ANdTepuM, KOKAKWa, NOAMOMMENUT],
cTonbHAKa M Apyrux uHdeKumin. HecmoTpa Ha BbICOKYHO 3PPeKTMBHOCTL M He30MmacHOCTb
COBPEMEHHbIX BaKLMH, BO MHOMMX CTpaHax Habnwaaerca yBenvMyeHue uucna poauTenen,
COMHEeBaKLIMXCA B HEOOXOAMMOCTM NpoBeAeHNA NPOPUNAKTUYECKUX MPUBMBOK MM NMONHOCTbIO
OTKa3bIBaOLLMXCA OT BaKUMHALMUN AeTEN.

MpWYMHBI OAHHOTO ABAEHWMA MMEKT MHOrO(GaKTOPHbIM XapaKTep M BKAKOYAOT BAMAHME
UMPPOBLIX MeaMa, PacnpocTpaHeHMe HeaOCTOBEPHOM MHPOPMALMKM, CHUMKEeHMEe [0Bepusa K
odNLMANBbHBIM UCTOYHMKAM, KOTHUTUBHbIE MCKAXKEHMA NPU OLEHKE PUCKa, a TaKke 0cObeHHOCTH
Ky/IbTYPHOW W PEenurnosHon cpeldbl. B pesynbTaTe Bpay-neamaTp CTa/KMBAETCA He TOMbKO C
MeAVLUMHCKON, HO M C BbIPAXKEHHOM KOMMYHWKATUBHOW 3afaden, Tpebyioulen BaageHus
COBPEMEHHbIMM NOAXOAAMM K KOHCY/IbTUPOBAHWUIO NALMEHTOB.

B ycnoBmAx pocTa «BaKLMHOCKENTUUM3IMA» NPOodeccMoHaNbHaa KOMNETEHTHOCTb Bpaya
onpeaenaeTcA He TO/NbKO YPOBHEM KAMHWYECKUX 3HAHWIA, HO M CMNOCODHOCTBIO BECTU
KOHCTPYKTMBHbIA AManor, npeaynpexaaTb pasBUTME KOHOAWMKTHbIX CUTyauMii M COXPaHATb
[oBepuTenbHble OTHOWEHWA C cembel. CoBpemMeHHaa KOHLEeNnuua pUCK-MeHeaKMeHTa
paccmaTpmBaeT 3OPEKTUBHYIO KOMMYHMKALMIO KaK OAWMH W3 WMHCTPYMEHTOB MNPOQUAAKTUKM
MeNLUNHCKMX, OPUANYECKMX U COLMANBHBIX PUCKOB, BO3HUKAOLWMX NPW OTKa3e OT BaKLMHALUM.

MpWunHbl OTKasa poauTeneh oT BakuuHaumn. OTKas poauTeneit OT NpoBeaeHMs
NPOPUNAKTUYECKMX MNPUBMBOK NpeactaBndaeT cobON CNOXKHOE COLMANbHO-NMCUXONOTNYECKOE
ABNeHne, dopmumpylolleeca NoJL BO3AENCTBMEM KOMMAEKCA OOBEKTUBHBLIX M CYyOBEKTUBHbBIX
dakTopos. CornacHo KoHuenuuu «vaccine hesitancy» (HepewnTenbHOCTb B OTHOWEHMUM
BaKLMHAUMK), NpeanoxKeHHoM skcnepTammn BO3, HONbWKMHCTBO poamMTENnei Henb3a pasfenvTb
MCKNOYMTENbHO HAa CTOPOHHMKOB MM MPOTUBHMKOB BaKLMHALMMK. 3HAUMTEIbHAA YaCTb HAXOAMUTCA
MeXAay 3STUMM NO3NUMAMM, UCMbITbIBAA COMHEHWA OTHOCUTENbHO Be3onacHOCTH, 3dEeKTUBHOCTH
NN HEOBXOAMMOCTM UMMYHMU3ALMM.

OaHUM 13 BeaylmMx GaKTOPOB ABAAETCA HeAOCTaTOYHAA MeAMUMHCKAA FPamMOTHOCTb
HaceneHua. PoauTtenn Hepeako MONYYAKOT CBEAEHMA O BaKUMHALUMKM M3 COLMANbHbIX CETew,
MHTEPHET-GOPYMOB, BUAEOXOCTUHIOB M MECCEHAKEepPOoB, rae MHbGoOpMauMa peaxko NpoxXoauT
Hay4HY0 3KCNepTU3y. IMOLMOHANbHO OKPaWeHHble UCTOPUM O NPeanoaaraemMbiX OCNOKHEHMAX
nocne nNPWUBMBOK BOCMPUHMMAIOTCA 3HAYMTENbHO CUIbHEE CTAaTUCTUYECKMX [AaHHbIX, 4TO
06BACHAETCA OCODEHHOCTAMM KOTHUTUBHOIO BOCMPUATMA PUCKA.

BaXKHyt0 pO/Sb  WrPaeT CHWMMKEHME  WMHCTUTYLMOHANbHOTO  O0BEPMA K CUCTEMe
3apaBooxpaHeHua. OTpUUATeNbHbIM OMNbIT 0OLEHWA C MeANLMHCKMMM PAabOTHUKAMKM, HEAOCTAaTOK
BPEMEHM Ha KOHCYyAbTaUMAX, WMCNONb30BaHWE CNOXHOW MeAMUMHCKOM TepMuHonormm 6e3
COOTBETCTBYHOLWMX MOACHEHMI CNOCOBCTBYIOT GOPMMPOBAHNIO HACTOPOIKEHHOrO OTHOLIEHMA K
PEeKOMeHAAUMAM BpaYa.

CnefyeT yumTbiBaTb M MCUXONOTMYEcKMe 0COBeHHOCTU poauTeneit. 4na MHOrMx OTKas oT
BaKLMHALMWM CTAHOBUTCA NPOABNEHMEM CTPEMIEHMA MAKCMMANbHO 3alMTUTL pebeHKka. B aTom
C/yyae pelleHre OCHOBbIBAETCA He Ha OTPULLAHMM HAYKK, @ HA BbICOKOM TPEBOXKHOCTM U KenaHum
n3bexaTb NOTeHLMaNbHOro Bpeaa. [103ToMy arpeccMBHoe nepeybexkaeHne HepeaKo yCuamBaeT
COMPOTMBAEHME N CHUXKAET BEPOATHOCTb Aa/lbHENLWEro COTpyAHNYECTBa.
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Kpome Toro, Ha NpuHATME pelleHMit OKa3blBAlOT BAMAHWE COLIMOKYAbTYPHbIE TPaAMLMM
CEMbM, PENTNO3HbIE YOEKAEHNA, MHEHWE POACTBEHHMKOB M MAEPOB 0OLLECTBEHHOTO MHEHMA.
B nocneaHue roabl 3HaYUTENbHOE PACMPOCTPAHEHME NONYYNAN PA3NUYHbBIE KOHCIMPOAOTUYECKME
Teopuu, CTaBAlWMe Mo4 COMHEeHMEe AeATeNbHOCTb  GapMaLEeBTUMYECKMX  KOMMAHWUA 1
rocyZapCTBEHHbIX MPOrPaMM MMMYHM3aLMN.

Takum 06pa3om, MPUUYMHbLI OTKa3a OT BaKUMHALMM ABAAIOTCA MHOFOKOMMOHEHTHbIMMU U
TpebyoT KOMMNIEKCHOTO aHa M3a Npu BbIOope CTpaTernmn obLEHMA C KaXKA0M KOHKPETHOM CEMbEN.

OcHOoBHble  MPUHUMNBLI  3GPEKTUBHOM  KOMMYHWKaumn. CoBpemeHHas  nauueHT-
OPUMEHTUPOBAHHAA MOAE/Nb 34PaBOOXPAHEHNA NpeanonaraeT nepexos oT AMPEKTUBHOIO CTWUASA
0bULEHNA K MAPTHEPCKOMY B3aMMOAENCTBUIO MENKAY BPAYOM M NaUMeHTOM. B ocHOBe [AaHHOMo
NoAxo/a NexKaT yBaKeHne aBTOHOMMM NaLUMeHTa, OTKPbITbIM 0OMeH MHbopMaLMen N COBMECTHOE
NPUHATUE PeLLEeHUI.

MepBbIM 3TAaNOM yCrelwHONn KOMMYHUKAUUW SBNAETCA YCTaHOBNEHWE [0BEPUTENbHOrO
KOHTaKTa. MccnenoBaHuMA MOKasblBAOT, YTO YPOBEHb A0BEPUMA K Bpady ABAAETCA OAHMM M3
Hanbonee 3Ha4YMMbIX GAKTOPOB, BAMAIOWIMX HA COrlacMe poAMTeneit NpoBOAUTb BaKUMHALMIO.
Mpu aTom posepue GopMMpyeTca He ToNbKO HBaarogapa NpodeccMoHaNbHOM KOMNETEHTHOCTH
cneumanncTa, HO W Yepes MPOABNEHWE 3SMNATUKM, YBAXKEHWMA W 3aMHTEPECOBAHHOCTM B
6naronony4mn pebeHka.

AKTMBHOE CcaylWaHWe NpeAcTaBaseT cobOoM BarKHbI KOMMYHWKATUBHbLIA WHCTPYMEHT,
NO3BONAIOWMI BPAYy BbIABUTb WCTUHHbIE MPUYMHBI COMHEHWI poauTenei. KMcnonb3oBaHue
OTKPbITbIX BOMPOCOB, YTOYHEHWUA M NepedpasvpOoBaHNA AEMOHCTPUPYET BHUMAHWE K MHEHMIO
CeMbM 1 CNOCOBCTBYET CHUMXKEHMIO SMOLLMOHANBHOTO HAaNPAXKeHNA. POAMTENN 3HAUNTENbHO Nerye
BOCMPUHMMAIOT Hay4Hyr MHOOPMaUMIO NMOC/e TOro, Kak MOYyBCTBYKOT, YTO MX OnaceHua Oblan
yCAblLWaHbI.

Ocoboe  3HayeHwe  npuobpeTaeT  MNpPUMEHEeHWe  MeToA40B  MOTMBALMOHHOMO
KOHCYNbTUPOBaHMA. [laHHbIM NOAXO0A4 OCHOBAH Ha OTKAa3e OT KOHOPOHTAUMK M npeanonaraet
COBMECTHbIA MOWCK pelleHnAa. Bpay nomoraet poauTeNnsM CaMOCTOATE/IbHO COMOCTaBWUTb
BO3MOMKHble NPerMyLL,eCcTBa BaKLMHALMUM C NOTEHLUMANbHBIMKU PUCKAMM OTKa3a OT Hee. [pu sTom
aKLLeHT AenaeTcA Ha BHYTPEHHEeN MOTMBALUMKM CEMbM, @ HE Ha aAMWUHUCTPATUBHOM AaBNEHUW.

He meHee BaXKHbIM ABASETCA MPUHUMN PUCK-KOMMYHUKaumn. Mepenada MHPopmaLmm
[OMIKHA OCYLLEeCTBAATLCA MPOCTbIM, MOHATHLIM A3bIKOM 6e3 Ype3mMepHOro WCMNo/b30BaHMA
MeANLMHCKON TEPMUHONOTUU. IPPEKTUBHLIMU CUMTAIOTCA CPaBHEHMA abCOMOTHOrO puUcKa
Pa3BUTUA OCNOKHEHWM MOCAE BaAKUMHAUMM WM PUCKA TAKENOTO TeYeHUA WMHPEKLMOHHOrO
3abonesaHua. Mpu 3Tom Bpayy HeobxoAMMO u3beraTb NPeyBeNMYEHMs KaK MOMb3bl, TaK M
BO3MOKHbIX HEFATUBHbIX MOCNEACTBUN.

PUCK-MeHeA)XMeHT B MNpaKTUKe Bpada-negmatpa. B coOBpeMEHHbIX YCNOBMAX OTKas
poauTeNneit OT BaKUMHALMM PAacCMATPMUBAETCSA HE TONbKO KaK KAMHMYecKaa npobiema, HO U Kak
0OBEKT CUCTEMbI YNPaBieHNA NPOdECCMOHANbHBIMU PUCKAMMU.

C nosvumMv  MEOMUMHCKOrO  PUCK-MEHe[KMEeHTa OTCYTCTBME  NPOPUIAKTMYECKON
MMMYHM3aLUMW NPUBOANT K YBEMYEHMIO BOCTIPUUMUYMBOCTI AETCKOTO HACENEHNA K YNPaABAAEMbIM
NHbeKUMAM, GOPMMPOBAHMIO IOKAJ/IbHbIX BCMbIWEK 3a00/1eBaHUN U CHUMKEHUIO  YPOBHS
KONNEKTUBHOTO MMMYyHUTETA. OCOBEHHO BbICOKYHD OMACHOCTb 3TO MPeACTaBAfeT ANna AeTen C
MMMYHOAEDUUMTHBIMM  COCTOSIHUAMM,  OHKOIOTMYECKMMM  3aboneBaHMAMM U OAPYTMMK
MeANLMHCKMMM NPOTUBOMOKA3aHMAMM K BaKLMHALMM.

CyllecTBEHHOe 3HayeHMe WMelT pUAMYECcKMe acneKkTbl AeATeNbHOCTM  Bpava.
MeanuMHCKMIN paboTHUK 06A3aH NpeAoCTaBUTb POAMTENAM MOJHYI, AOCTOBEPHYK M Hay4HO
0H60CHOBaHHYO MHOOPMALMIO O NPEUMYLLECTBAX BAKLMHALMM, BO3SMOMKHbIX NOCTBAKLMHANbHbIX
peaKkumax u NocneacTBMAx OTKasa OT MMMYyHM3aUMK. B cnyyae oTkasa Heobxoammo opopmUTb
MHGOpPMMpPOBaHHOE [A0DOPOBO/NIbHOE COrNacMe MAM OTKAa3 B COOTBETCTBUM C AEMCTBYHOLLMM
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3aKOHOAATENIbCTBOM M CAeNaTb COOTBETCTBYHOLLYHO 3aMUCh B MeAMLMHCKOM AOKYMEHTALMK. TaKoM
NoAxoA MO3BONAET MWMHWMM3NPOBATb MPABOBblE PUCKM WM MNOATBEPAMUTb BbINOJHEHME BPAYOM
CcBOMX NpodeccnoHanbHbix 06s83aHHOCTEN.

OTaenbHyKO Trpynmny COCTaBAAT PenyTaumoHHble pPUCKKU. KoHbanKTHoe obuieHue,
MCMNONb30BaHME KATErOPUYHbIX BbICKA3blBAHWUIA WAW AEMOHCTPALMA 3MOLMOHANbHOW peakumn
CNOCOBHbI NPMBECTM K CHUMKEHMIO A0BEPUA HE TONIbKO K KOHKPETHOMY Bpayy, HO M K MeANLIMHCKOM
OopraHn3aumMm B LeJOM. B yCnoBMAX LUMPOKOrO pacnpoCcTpaHeHUs CoLManbHbIX CETEN HeraTUBHbIM
OMbIT B3aMMOAENCTBMA ObICTPO CTAHOBMTCA AOCTOAHWEM ODLLECTBEHHOCTM M OKa3bIBAET BAUAHWNE
Ha OTHOLWEHMWE APYIMX POAUTENEN K BaKUMHALMN.

dddeKTMBHAA cUCTEMA PUCK-MEHeIKMEeHTa npeanonaraetr perynapHoe obydeHue
MeANUMHCKMX PabOTHMKOB HaBblkaM KOMMYHMKaUMKW, BHeApPEHWe eAMHbIX anAropUTMOB
KOHCY/NbTUPOBAHMS W WUCMNONb30BaHME COBPEMEHHbIX pekoMeHAaunn npodeccnoHanbHbIX
MeANUMHCKUX COODLLECTB.

TunuyHble oOWMWBKM Bpayva npu OOWEHUW C pPoaUTENAMM, OTKa3bIBAKOLWMMUCA OT
BaKUMHAUMKN. DPPEKTUBHOCTb KOHCYAbTMPOBAHMA pOAMTENEN BO MHOMOM OMpeaenseTca He
TONbKO 0O6beMOM MNPOdECCMOHANbHbBIX 3HAHMI  Bpaya, HO W  ero KOMMYHWKATUBHOMN
KOMMNeTeHTHOCTblo. COrnacHO COBPEMEHHbIM  MCCneaoBaHMAM B 061acTM  MeaUUMHCKON
KOMMYHMKaUMKW, MPUYMHON Hey[auYHOro Amanora Hepeako CTAaHOBATCA He MeaMUMHCKMe
pasHornacua, a OWMbKM B MOCTPOEHUM ODOLEHNA. HEKOPPEKTHAA TaKTUKA KOHCY/bTUPOBAHMA
cnocobHa ycunuTb Hefdosepue, CcHOPMMPOBATb HEraTUBHOE OTHOWEHWE K  CUCTeMe
34PaBOOXPAHEHNA U MNPUBECTM K OKOHYATENbHOMY OTKa3ly CemMbM OT JasibHelwero
B3aMMOLENCTBUA C MeANUMHCKMMM PaBOTHUKaMMU.

OpgHoM  ©3  Hambonee pacnpoCTpaHEeHHbIX OWWOOK ABNAETCA  MCNO/Ab30BaHMWeE
aBTOPUTAPHOro CTUNA obWeHnA. Bpay, OCHOBbLIBAACL WCKAHOUUTENbHO Ha COOBCTBEHHOM
npodeccmoHanbHOM aBTopuTeTe, TpebyeT 6e3yCNOBHOrO BbINONHEHWA PEKOMeHAaUMNn, He
YYMTbIBAA SMOLMOHANbHOE COCTOAHME W OMaceHWAa poauTenei. BbiCKasbiBaHMA, coaepalime
KaTeropmyHble TpeboBaHWA UKW YrpO3bl BO3MOMKHbBIMW NOCNEACTBUAMM OTKa3a OT BaKUMHALMK,
BOCMPMHMMAIOTCA KaK AaB/NIEHWE M Bbl3bIBAKOT MCMXOI0rMYECcKoe CONpoTMBAEeHWe. B pesynbTaTe
POAWTENN HAYMHAKT MCKATb a/NbTePHATUMBHbIE WCTOYHMKM MHOOPMAaLMKM, KOTOPbIe 3a4acTyto
OKa3bIBalOTCA HEAOCTOBEPHbLIMMU.

[pyroi pacnpocTpaHeHHOW OWMHBKOM ABNAETCA UTHOPMPOBaHME BOMPOCOB U COMHEHWN
poauTeneit. B ycnoBmAx orpaHMYeHHOro BpEMEHM NMPMUEMA BPaY MOXKET CTPEMUTLCA KaK MOMKHO
HbiCTpee 3aBEpPWNTb KOHCY/IbTALMIO, OrpaHMYMBasACb KPAaTKMMM OTBETAMWU UK UCMONb30BAHNEM
MeANLMHCKON TepMUHONOTMM Be3 Heobxoammbix nosicHeHW. HepoctaTtok MHopmaLmm
CNoCcOBCTBYET COXPAHEHMIO TPEBOXKHOCTM M CHUNKEHWNIO AOBEPUA K CNELMANNCTY.

OTpuuaTenbHOEe BAMAHME OKa3biBaeT 3MOLMOHANbHAA pPeakuuMAa Bpava Ha OTKas
poautenen. JlemoHCTpaumsa pasgparkeHua, KpuTuka ybexkaeHuin cembu, O0OBUMHEHMA B
6e30TBETCTBEHHOCTM MM CAPKACTUYECKME 3aMeYaHMNA HAPYLWAOT NPUHLMMBI MEAULMHCKOM 3TUKM
M NPenaTCTBYOT KOHCTPYKTMBHOMY B3aMMOAENCTBMIO. MccnenoBaHMA MOKa3bIBAlOT, YTO
HeraTMBHbIA OMbIT OOWEHUA C MEAMUMHCKMM MNEPCOHANOM ABAAETCA OAHOM M3 MPUYMH
bopMMpPOBaAHMA YCTOMUMBOMN BAKLMHOCKENTUYECKOM MNO3ULNN.

Cepbe3Hon OLWMOKOM ABNAETCA Neperpyska poamtenei cTaTUCTUYECKUMU AaHHbIMK Hes
0ObACHEHMA WX MNPAKTUMYECKOro 3HayeHMA. HecMoTpAa Ha BbICOKYKD Hay4yHYH LEHHOCTb
KO/IMYECTBEHHbIX MOKa3aTeneln, OONbWWMHCTBO MNAUMEHTOB BOCMPUHUMAKOT  MHPOPMaLMIO
NPenMyLLECTBEHHO Yepe3 3MOUMOHANbHOe BOCMPMATME pUCKa. o3aTomy Bpady HeobxoamMmo
nepeBOAMTb CTAaTUCTUYECKME CBEAEHWMA B MOHATHbIE KAMHWYECKME MPUMEPbI M MCMOAb30BaTb
CpaBHEeHWe PUCKOB BAKLMHALMK C PUCKAaMM CaMOro MHOEKLMOHHOTo 3aboneBaHus.

He meHee BaxHOW Npobaemoit ABNAETCA NOMNbITKA M3MEHUTb NO3ULMIO poanUTENEN 33 OAHY
KOHCyNbTaumto. PopMmpoBaHne A0BEPUA NPeACTaBAseT cobOoM ANNTENbHbIM NPOLLEeCcC, NO3TOMY



Proceedings of the 14th International Scientific Conference

[aBNeHWe C Lenbto NosyYyeHUA HeMe/IEHHOrO COr1ackA YacToO OKasblBaeTCA He3dhEKTUBHBIM.
CoBpeMeHHble MOZAENM KOHCYIbTUPOBAHNA PAaCCMATPUBAIOT AaXKe COXPaHEHWE KOHTaKTa C CeEMbel
KaK MOMOMUTE/bHbIA pe3ynbTaT, MOCKO/AbKY MOBTOPHbIE BCTPEYM 3HAYUTENbHO MOBbILWAKT
BEPOATHOCTb MPUHATUA PELUEHNA B MO/b3Y BaKLUMHALMW.

Kpome TOro, HefocCTaTouyHOE AOKYMEHTMPOBAHWE MPOBEAEHHOW KOHCY/NbTaLMM MOMKET
NPUBECTM K BO3HMKHOBEHWMIO KOPUAMYECKMX pUcKoB. OTCYTCTBME 3anMcuM O MpeaocTaB/ieHHON
nHbopmaumm,  obCYyKAEHMM  BO3MOMHbIX  MOCNEACTBMM  OTKasa U 0bopMAEHUM
MHGOPMMPOBAHHOTO OHBPOBOILHOMO OTKA3a 3aTPYAHAET 3aWMTY NPaB MeANLMHCKOro paboTHMKa
NPV BOSHWUKHOBEHWMW CMOPHbIX CUTYaALMNA.

Takum o0bpasom, npeaynpexaeHne KOMMYHMKATUBHbIX OLWMOOK SABNAETCA BaXKHbIM
3N1eMeHTOM NpodecCUoHaIbHOM MOoAroTOBKM Bpada-neamatpa M CcrnocobCcTByeT MNOBbIWLEHUIO
3dEKTMBHOCTN NPOTrPammMm UMMYHONPODUNAKTUKM.

MpakTUyeckMe pekomeHZalLuu Bpayvy-neamaTpy No BeAEHUIO AManora € poauTensamu.
CoBpemeHHble MOAXOAbl K OpraHuM3aumMm KOHCY/IbTMPOBAHMA poAUTeNnei npeanonaratot
MCMNONb30BaHME MALUMEHT-OPUEHTUPOBAHHON MOJENN ODOLLEHWA, OCHOBAHHOM Ha MPUHUMNAX
NapTHEPCTBA, YBaXKEHWA aBTOHOMMM NALLMEHTA M COBMECTHOTO NPUHATUA pelweHni. [pakTnyeckan
[eATeNbHOCTb BpaYva A0/1XKHA OblTb HaNpaBieHa He TONIbKO Ha MHPOPMMPOBaAHME poaUTENEN, HO
M Ha OPMMPOBaAHME AONTOCPOYHOTO A 0BEPUTENBHOTO B3aMMOAENCTBUA.

Ha nepBom 3Tane KOHCyAbTaUMW Bpayy pPEeKOMEHAYeTcA OonpeaennTb YpPOBEHb
OCBEAOMNEHHOCTU POAUTENEN O BaKUMHALUMM U BbIABUTb OCHOBHbIE MPUYMHBI COMHEHMUI. [N
3TOro uenecoobpasHo MCMNoab30BaTb OTKPbITblE BOMPOCHI, NO3BOAAKOLME NoAPobHO obcyanTb
cywiecTsylolme onaceHua. MNogobHaa cTpaTerna cnocobCTBYET CHUMKEHMIO 3MOLMOHANBbHOMO
HaNPAXKEHNA U AE@MOHCTPUPYET YBAXKMUTENBHOE OTHOLIEHME K MHEHUIO CEMBMY.

Mocne BbIABNEHMA OCHOBHbIX MPWYMH OTKa3a Bpayy caedyeT NpPeaoCTaBUTb HAy4HO
0H60CHOBaHHYO nHdopMaumto, COOTBETCTBYIOLLYHO COBPEMEHHbIM KNMHUYECKUM
pekomeHaaumAm. MHPopmauma AoMKHA ObITb M3N0KEHA AOCTYMHbIM A3bIKOM C Y4ETOM YPOBHA
MeANLMHCKOM  rpamoTHOCTM  poauTeneir. Ocoboe BHUMaHWE peKoMeHAyeTcA YAenATb
0OBACHEHMIO COOTHOLWEHMA MOMb3bl M PUCKA BaKUMHALMK, NOAYEPKMBAA 3HauMTeNbHO bonee
BbICOKYIO BEPOATHOCTb TAMKENbIX OCNOMHEHWA NPU ECTECTBEHHOM TeuyeHUU MHOEKLUMOHHbIX
3aboneBaHNM MO CPaBHEHMIO C KpalHe peakuMmMM  Cepbe3HbIMU  MOCTBAKUMHANbHbIMMK
OC/IOXKHEHMAMM.

IbPEKTUBHBIM  MHCTPYMEHTOM  ABAAETCA MNPUMEHEHME MEeTOAO0B MOTMBALMOHHOIO
KOHCYNbTMPOBaHWA. BMecTo npamoro ybexaeHua Bpay Nomoraet poauTensam CamoCTOATENbHO
OUEHUTb BO3MOMHble MOCNEACTBMA MPUHATOrO  peweHuda. Vcnonb3oBaHMe  BOMPOCOB,
HanpaB/EHHbIX Ha OCMbIC/IEHME CODCTBEHHbIX LIEHHOCTEM M OTBETCTBEHHOCTM 33 340POBbE
pebeHKa, cnocobCcTBYET Pa3BUTUIO BHYTPEHHEN MOTMBALMK K BaKLIMHALMN.

Mpu  0BCY)KAEHMM  BO3MOMKHbBIX — MOCTBAKUMHANAbHbIX  Peakuuin  Bpady  creayet
NPUAEPKMBATLCA MPUHLUMMNA OTKPLITOCTM. 3amanymMBaHMe BEPOATHOCTM KPATKOBPEMEHHOIO
NOBbIWEHMA TEMMEPATYPbI MAM MECTHbIX PeaKLMiM MOXKET NPUBECTU K NOTEpe AOBEPUS NMPU UX
BO3HMKHOBEHUW. HanpoTus, npeaBaputenbHoe WMHPOPMMPOBaHWE poAMTENEN CnocobcTByeT
GOPMMPOBAHMIO PEANUCTUYHBIX OXKMAAHUIA U CHUKEHMIO TPEBOXKHOCTMY.

Ba)kHOe 3HayeHue MMmeeT npeaocTaBreHne POAMTENAM BO3MOMKHOCTM O3HAaKOMMUTLCA C
HafEeKHbIMW  UCTOYHWKAMM  MHOOPMALMKM, BKIOYAA MaTepuansbl BcemupHOM opraHusaumm
34PaBOOXPAHEHMNA, HALMOHAAbHbIX MPOrpamm MMMYHONPOGUNAKTUKM U NpOodeCcCMOHANbHbIX
MeAMNLMHCKMX accoumaumin. Takon NOAXOZ, CHWXKAET BAMAHME HeAO0CTOBEPHOM MHbOPMaLMK,
PacNpPOCTPaHAEMON Yepes CoLMabHble CETU U HEMPOBEPEHHbIE MHTEPHET-PECYPChI.

B cnyyae oTKasa OT BaKUMHALMMK Bpavy PEKOMEHAYEeTCA COXPaHATb NPodeccrmoHanbHoe
B3aMMOLENCTBME C cemMbel. HeZonycTMmo npekpawate HabawoaeHwe pebeHka uwan
[EeMOHCTPMPOBaTb HEraTMBHOE OTHOWeEHWE K poanTenam. MoBTOPHbIE KOHCY/1bTalMK NO3BONAKT
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NOCTENEHHO U3MEHUTb OTHOLIEHME CEMbM K BaKLMHALMKM NO Mepe NOABMEHMA HOBbIX BONPOCOB
MW U3MEHEHUA KM3HEHHbIX 0BCTOATENLCTB.

Ocoboe BHMMaHWE Heobxoaumo yaenAaTb NpaBubHOMY OQOPMIEHWUIO MEeAMLUHCKON
OOKYMeHTaUMn. KoHCcynbTauma A0MKHA COAepKaTb CBEAEHMNA O NPeoCTaBNeHHOM MHOopMaLMK,
06CYKAEHNM NPEMMYLLLECTB M BO3SMOXHbIX PUCKOB BaKLMHALUMM, OTBETAX Ha BONPOCHI poauTenen,
a Take opopM/ieHHbIM MHGOPMUPOBAHHBIM AO0OPOBO/bHbLIN OTKA3 NPU OTCYTCTBMK COrlacksa Ha
nposeaeHne NPUBMBKMK.

Takmm 0bpasom, NpakTMYecKas peanmnsauma COBPEMEHHbLIX MPUHUMNOB MeAMLMHCKOM
KOMMYHMKaLUMM  cnocobCcTBYeT MOBbIWEHUIO  3QPEKTUBHOCTM  NpodunakTnyeckon paboTsl,
CHUXXEHWIO KOHPNIMKTHOCTU M YKPENAEHUIO A0BEPUA HACeNEHMA K CUCTEME 34PaBOOXPAHEHMA.

MeXayHapoaHbIM  OMbIT  KOMMYHUKAUWMK € BaKLUMHOCKENTUYECKM HACTPOEHHbIMU
poguTenamu. B nocnegHue roabl npobnema BaKUMHOCKeNTMUM3Ma npuobpena rnobanbHbii
XapaKkTep, 4To 00yc/noBMAO pPa3paboTKy MexayHapoAHbIX pekoMeHZauui no 3pPeKTUBHON
KOMMYHUKaUMM MeXaY MeANUMHCKUMIN paboTHMKaMn 1 poantenamu. Hambonee aBTopuTeTHbIE
noaxoabl NpeacTaBieHbl BcemupHoW opraHusaumern sapasooxpaHeHusa (BO3), LleHTpamu no
KOHTPOMO U npodmnakTnke 3abonesaHmnin CLLUA (CDC) 1 AmepuKaHCKOM akagemuen neamaTpum
(AAP).

Modx00 BcemupHol opeaHu3ayuu 30pasooxpaHeHus (BO3)

BO3 paccmaTpuBaeT HepewmnTeNbHOCTb B OTHOLWEHMM BaKkUMHaUMK (vaccine hesitancy) Kak
04HO W3 Hambonee 3HAYMMbIX MNPEnATCTBMIA ANA  OOCTUMMKEHMA HeobxOoAMMOro ypoBHSA
KONNIEKTUBHOIO MMMYHUTETA. B CTpaTernyecknx 4OKyYMeHTax OpraHM3aumm noa4epKkmMBaeTca, YTo
NPUYMHOM OTKa3a Yalle BCEero ABNAOTCA He OTCyTCTBME MHOOPMaUMK, @ HEAOCTATOK AOBepUsA K
MeANLMHCKMM PabOTHWKaM M CUCTEME 34PaBOOXPAHEHMA.

BO3 pexkomeHAyeT NPUMEHATb NPUHLMMAbI PUCK-KOMMYHMKaLMK, NpeaycmaTpuBatoLLime
CBOEBPEMEHHOE, OTKPbITOE W MPO3payHoe 0bCyXKAeHWE NMPEeMMYLLECTB M BO3MOMKHbIX PUCKOB
BaKLMHaumn. Ocoboe BHUMaHWeE yaenseTcs pa3BUTUIO KOMMYHUKATUBHbLIX HAaBbIKOB MEANLIMHCKMX
PabOTHMKOB, MOCKONbKY WMMEHHO Bpay oOcCTaeTcA Haubonee aBTOPUTETHLIM MUCTOYHUKOM
nHdopMauun Ana BONbLIMHCTBA pOAUTENEN.

OpraHu3auma TakKe peKOMeHAyeT aKTUBHO MCMOAb30BaTb LMPPOBble MHPOPMALMOHHbIE
pecypcbl, NPOTUBOAENCTBOBATb PACMPOCTPAHEHNIO MeANLMHCKOM Ae3NMHGOPMaLMN N PEryNaApHO
oby4aTb CneumanmcToB COBpeMeHHbIM MeTOAaM KOHCYbTUPOBAHMA HAaCeNEHMA.

Mo0x00 LleHmpos no KOHMPOtO U Npogunakmuke 3abonesaHuli CLLA (CDC)

PekomeHaaummn CDC ocHOBaHbl Ha KOHLEMUMM NPe3yMnTMBHOrO noaxoaa (presumptive
approach), cornacHo KOTOpOW Bpay Ha4MHAET KOHCY/IbTALMIO C NPEANONONKEHNA, YTO BaKLMHALMSA
ABNAETCA CTAaHAAPTHOM YaCTblO MeAMLMHCKOM NOMOLLM. Hanpumep, BMeCTo BONpoca «XOoTute n
Bbl CAENaTb CEroAHs MPUBMBKY?» PEKOMEHAYETCA WCMNOo/b30BaTb GOPMyaMpoBKy «CeroaHs
BaweMmy pebeHKy HeobXxoaMMO NPOBECTN NNAHOBYHO BaKLMHALMION.

Nccneposanns CDC nokasbiBatoT, 4TOo noAobHasa cTpatera cnocobCcTBYET YyBEANYEHMIO
OxBaTa BaKUMHaUmMen 6e3 HapyLeHWa J0BEPUTE/bHbIX OTHOLLEHWIA MeXKAY BPa4YOM U CEMbEN.

Mpn  BO3HMKHOBEHWM COMHeHMn crneumannctbl CDC  pekomeHAYHOT BHMMATENbHO
BbICNYLWATb POAUTENElN, NPeaoCTaBUTb Hay4HO OBOCHOBAHHbIE OTBETbl M MPU HEOHBXOAMMOCTM
NPOAO/MKUTL  obcyaeHWe Ha nocneayowmx npuemax. Ocoboe BHMMaHWe yaenseTcs
CMOKOMHOMY, YBaXKUTEIbHOMY CTU/O OBLLEHMA 1 OTKA3y OT KOHPPOHTALMUN.

Mo0x00 AmepuKaHckol akademuu neduampuu (AAP)

AMepUKaHCKaa akaZeMna neamatpum pacCMaTpmBaeT 4OBEPUTENbHbIE OTHOLEHWA MEXAY
BPAQYOM W CeMbel KaK OCHOBHOW GaKTop ycnewHon WMMyHonpodunakTuku. CornacHo
pekomeHaaumam AAP, Bpady cneayeT NpoABAATb SMMATWMIO, NPU3HABaTb MPaBO pPoAMTENen
3a/1aBaTb BOMPOCHI U MPUHMMATL peLleHna, O4HOBPEMEHHO NPeAO0CTaBAAA MAaKCMMANbHO NOHYIO
W LOCTOBEPHYIO MHGOPMaLMIO.



Proceedings of the 14th International Scientific Conference

AAP  peKkOmeHAyeT WCNONb30BaTb MeTOAbl MOTMBALMOHHOIO KOHCY/bTUPOBAHMS,
NO3BONAIOLINE MOBbLICUTb BHYTPEHHIOK TOTOBHOCTb POAMUTENEN K BakUMHAuMKW. [lpyn 3TOM
opraHusauua noAYepKMBAET, YTO OTKA3 CEeMbM OT BaKUMHAUMW He [O/MKEH CTaHOBMUTbCS
OCHOBaHMEM A5 NpeKpalleHns meamumnmHcKoro HabatoaeHua pebeHka. HanpoTtus, coxpaHeHne
KOHTaKTa MNO3BOAAET MNOCTENEHHO (GOPMMPOBATL AOBeEpMe K cnocobCTBYeT nocaeaytolemy
NPUHATUIO PELLEHNSA B MOJIb3Y MUMMYHU3ALNN.

Kpome Toro, AAP vyaensetr 6onblWloe BHMMaHMe BoMpocam MNpPodeccnoHaibHOro
obpa3oBaHMA MeAMUMHCKMX pPabOTHMKOB, PEKOMEHAyA BKAYaTb o0byvyeHMe HaBblkam
KOMMYHMWKaLUMN U MEeAMLMHCKON NCUXON0TMM B MPOrpaMmbl NOArOTOBKM Bpaden-neamaTpos.

CpaBHUTENbHBIM aHANN3 MEXAYHAPOAHbIX NOAX0A0B. HeCMOTpA Ha OTAENbHbIE Pa3NNYMA
B METOA0/IOTMN KOHCYNbTUPOBaHMsA, pekomeHaaunm BO3, CDC n AAP nmetoT obuime npuHLMMLI.
Bce opraHusaumm npmsHatoT, YTo 3PPEKTMBHAA KOMMYHUKALMA A0KHA CTPOUTLCA Ha YBaAXKEHNM
K IMYHOCTWN POAUTENEN, UCMONb30BAHMN 0Ka3aTEe/IbHON MeAMLUNHCKON MHOOPMALIMN, Pa3BUTIM
NOBEPUTE/IbHbLIX  OTHOLWEHWIA M OTKa3e OT KOHOPOHTALMOHHOM Modenn  oblieHus.
MerKayHapoAHbIA OMNbIT MOKa3bIBAET, YTO MMEHHO COYEeTaHMe KANHMYECKOM KOMMETEHTHOCTU
BpPaya C BbICOKMM YPOBHEM KOMMYHMKATMBHbIX HaBblIKOB MO3BOSIAET A0OUTHCA Hambonblien
3bDEKTMBHOCTM NpPOrpamm MMMYHOMPODUNAKTUKM U MOBLICUTb MPUBEPKEHHOCTb HacesneHua
BaKUMHALMW.

3akntoyeHue. OTKas poauTenein oT BaKUMHaUMM npeacTaBnsaeT cobon oaHy n3 Hanbonee
aKTyanbHbIX Npobnem coBpemeHHOM neauMaTpum M OBLECTBEHHOrO 34PaBOOXpPaHeHus. B
YCNOBUAX LUIMPOKOTO PaAcnpoCTpaHeHMA LUMPPOBbIX TEXHONOTNIM, COLMANbHbIX ceTel U 6ONbLIOro
obbema HeJOCTOBEPHON MeANLMHCKON MHGOPMALIMKM BONPOCH MMMYHOMPOOUNAKTUKM BbIXOAAT
33 PAMKM UCKAOUYMTENbHO KAMHMYECKOM NPAKTUKKM, 3aTparneas NcuUxoiormMyeckme, coumanbHble,
NPaBOBblE M 3TMYECKME aCMEKTbl OKAa3aHUA MeAMLMHCKOM NOMOLWM. B CBA3M C 3TUM AeATeNbHOCTb
Bpaya-neamaTpa TpebyeT He TONbKO rAyboKMx npodeccmoHanbHbiX 3HaHWMM B 0b6sacTu
BAKLUMHOMNPOPUNAKTUKM, HO W  BbICOKOrO YPOBHA KOMMYHMKATMBHOM KOMMETEHTHOCTM,
nossosAtoLLen 3GHeKTMBHO B3aMMOAEMNCTBOBATb C POANTENSAMMN, UCMbITbIBAIOLWMMM COMHEHMA B
OTHOLIEHWWN BaKLIMHALNMN.

MpoBeAeHHbIM aHaNM3 NOKa3blBAeT, YTO BONbLWIMHCTBO PoAMTENEN, OTKA3bIBAOLIMXCA OT
BaKLUMHALMN, HE ABASIOTCA KAaTErOPMYECKMMM MPOTUBHUKAMM UMMYHMU3ALMN. BO MHOMMX CayYasx
nx pelleHne obBYCNOBAEHO HeAOCTaTKOM JOCTOBEPHOM WHPOPMALMM, BbICOKMM YPOBHEM
TPEBOMHOCTM, HEFATUBHbIM OMbITOM B3aMMOAENCTBUA C MEANLIMHCKMMM PabOTHMKAMMK, BANSHUEM
HBAMMKANLLETO OKPYKEHWUS AW PACNPOCTPAHEHMEM MEAMLMHCKON Ae3MHGOPMALIMN B MHTEPHETE.
CnepoBaTtenbHO, OCHOBHOM 3aJa4el Bpada CTaHOBUTCA He KOHPPOHTaUMA C CEMbeN, a co3aaHne
YC/IOBMI [ONA OTKPbLITOTO, YBAXKMTE/IbHOTO M apryMmeHTMPOBAHHOIO AManora, OCHOBAHHOro Ha
NPUHLMNAX A0Ka3aTebHON MeANLMHbI.

CoBpeMeHHble  MOAENN  KOMMYHUKALUMKM,  BKAOYAA  MeTOoAbl  MOTMBALMOHHOIO
KOHCY/IbTUPOBAHMA, aKTUBHOTO CAYLIAHWA U PUCK-KOMMYHUKALMKN, AEMOHCTPUPYIOT 3HAYMTENIbHO
Hbonee BbICOKYIO 3DDEKTMBHOCTb MO CPABHEHMUIO C TPAAMLMOHHBLIM AMPEKTUBHLIM CTUAEM
obuweHma. Mcnonb3oBaHMe AaHHbIX MOAXOA0B CMOCOOCTBYET CHUMKEHWIO 3MOLMOHANBHOMO
HanpAXKeHWs, YKPEenaeHuo A0BEepUs MexKay BpadyomM W CEMbEM, MOBbLIWEHUIO MeANLMHCKOM
rPaMoTHOCTU poauTenei nu GopPMMPOBAHMIO OCO3HAHHOM MPUBEPHKEHHOCTM BaKUMHaUMKU. [pu
3TOM COXPaHeHWe A0/ITOCPOYHbIX A0BEPUTESIbHBIX OTHOLIEHUIM AaXKe B C/lydae NepBoHa4albHOro
OTKa3a poAuTeNner pacCMaTPMBAETCA KaK BaKHbIM GaKTOP, NOBbILLAOULMIA BEPOATHOCTb MPUHATUA
NO/I0XKUTENBHOMO PELLEHWA B AA/IbHENLLIEM.

Ocoboe 3HayeHune npuobpeTaeT BHeApPeHWe MPUHLMMNOB PUCK-MEHeaKMeHTa B
NPaKTUYECKYlO AeATeNbHOCTb Bpaya-neamatpa. CBoeBpemeHHOe BbifABAeHWe HaKTOpPOB,
CNocobCTBYIOLIMX OTKasy OT BaKUMHALUMM, T[pPamoTHOe WHPOPMMPOBaAHME poauTenen o
NPEeMMYyLLECTBAX M BO3MOXKHbIX PUCKaX MMMYHM3aLMKN, cobntoaeHne TpeboBaHWIM MeaNLMHCKOM
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3TMKW, a TaK¥Ke MNpaBWMIbHOE JOKYMeHTaNbHOe OodopmaeHMe MNpouecca KOHCY/NbTUPOBaHMA
NO3BONAIOT MMHMMW3NPOBATL MEAMLMHCKME, OPUAMYECKME U PENYyTaUMOHHbIE PUCKW. TaKoWn
KOMM/IEKCHbIM NoAaxoZ cnocobCcTBYET MOBbIWEHMIO KaYecTBa OKa3aHUAa MeAMLUMHCKOM NOMOLLM U
obecneynBaeT NPaBOBYIO 3aLUMLEHHOCTb KaK NaUMeHTa, Tak U MeAULMHCKOro paboTHMKa.

AHanu3 MexayHapoAHOro onbiTa, MNPeACTaBAEHHOTO0 pPeKoMeHZauuaAMM BcemumpHoM
opraHmsauum 3apaBooxpaHenns (BO3), LUeHTpoB No KOHTPOAO M NpodunakTuke 3abonesaHnit
CLUA (CDC) u AmepuKaHCKOM aKkagemum neamaTtpum (AAP), cBMOETENbCTBYET O eAMHCTBE
OCHOBHbIX MPUHUMMNOB 3ODEKTUBHOM KOMMYHMKALMM C BAKLUMHOCKEMNTUYECKM HACTPOEHHbIMM
poanTenammn. HezaBMcMMO OT 0COHBEHHOCTEN HALMOHAIbHbIX CUCTEM 3[1paBOOXPaHEHNS, BeayLme
MeXAYHapOAHble OPraHM3aLmMmn PEKOMEHAYIOT CTPOUTbL B3aMMOAENCTBME Ha OCHOBE YBaXKEHWA,
3MMATUKM, OTKPLITOCTM, NMPO3PAYHOCTU NPeaoCcTaBaAAeMon MHGOPMALMKU U NAPTHEPCKON MOAENM
NPUHATUA PeLUeHNn. DT NOAXOAbl [AOKa3ann CBO 3OPEKTMBHOCTb B MOBLILEHWMM OXBaTa
HaceneHua BaKLMHAUMEN N CHUXKEHWM YPOBHA BAKLMHOCKENTULM3MA.

Takum 06pa3om, KOMMYHMKATMBHAA KOMMETEHTHOCTb Bpaya-neamatpa CTaHOBMTCH
HEOTbEMIEMON COCTaBAsOWEN ero nNpodeccMoHanbHON AeATEIbHOCTU U OAHUM M3 KAOYEBbIX
GaKTOpOB ycCnewHon peannsaumm nNporpamm MMMyHONpPodUNakTMKkM. CoBepLIEHCTBOBAaHME
HaBbIKOB OOWEHMA C POAUTENAMM [JO/KHO PACCMATPMBATLCA KaK BaXKHOe HanpasaeHue
HEMpPepbIBHOTO  MeAMUMHCKOro  0bpa3oBaHMA  HapaZy C  MOBbIWEHWEM  KIMHUYECKON
KBanMPUKaummn. BKkatoyeHne coBpemeHHbIX MeTo408 MeAMLIMHCKOM KOMMYHMUKALLMK, NCUXON0TUN
OOLWEHNA N PUCK-MEHEOKMEHTA B MPOrpamMmbl MOArOTOBKM W MOCNEAMNNOMHOIO 0byyeHus
MeANLMHCKMX PabOTHMKOB MO3BOJIUT MOBbLICUTb KAaYeCTBO KOHCY/bTUPOBAHWUA CEMEN, YKPENUTb
[lOBepME HaCeNeHNA K CUCTEME 31PaBOOXPaHeHMA 1 0becnevmnTb ycTonuMBoe PyHKLUMOHUPOBaHWE
HaUMOHANbHbIX MPOrpaMm MMMYHOMPODUNAKTUKM.

MepcnekTUBHLIMWM HAaNPaBNEHUAMM AANbHENWNX UCCNef0BaHMIA ABNAIOTCA pa3paboTKa u
BHeApeHWe CTaHOAPTU3MPOBAHHbBIX a/NTOPUTMOB KOHCYNbTUPOBAHWA pPOAUTENEN, OUeHKa
3QPEKTUBHOCTM  PA3NUYHBIX  MOJene  KOMMYHWMKAuMM B 3aBUCMMOCTM  OT  YPOBHA
«BaKLMHOCKENTULUM3MA», U3yYeHMe BANAHUA UMOPOBbIX TEXHONOTMIA M COLMANbHBIX CeTeil Ha
dopmMMpPOBaHME OTHOLIEHWNA HACENEHMA K BaKLUMHALUMK, a TaKkKe pa3paboTka obpasosaTeNbHbIX
NporpamMm, HanpaBAeHHbIX Ha MOBbILEHNE KOMMYHWKATUBHOW KOMMNETEHTHOCTU MEeAMULIMHCKMX
paboTHMKOB. KomnnekcHas peanus3auma YyKasaHHbIX Meponpuatin byaeT cnocobcTBoBaTb
MOBbIWEHMIO TMNPUBEPKEHHOCTU HACeNeHMs BaKUMHAUMKM, COXPAHEHUIO BbICOKOrO YPOBHA
KONNEKTUBHOTO MMMYHUTETA W CHWXKEHWUIO 3a001eBaemMocT WMHOEKUMAMK, YNpPaBAsEMbIMA
cpeacTBaMm cneunduryeckon NpodunakTUKK.
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CMMHANBHAA MbILLEYHAA ATPODUA
(CMA) Y JETEWV: OT PAHHEW
ONATHOCTUKU (CUHAPOM «BANOMO
PEBEHKA») K MATOTEHETUYECKOW
TEPAMUU

aHaain ¥acaHa aHaainKbl3bl
NHTepH no cneuanbHocTy Meanatpuna, HAO «KazaxcKni HauMOHaIbHbIM MeAMLUMHCKAN I
yHuBepcuteT umenun, C.[. AcbeHamnaposa» r.Anmatsl, Pecnybnmka KasaxcraH

AHHOTaumMA. CnuHanbHaa MblleyHas atpodua (CMA) ssnsetcs oaHMM M3 Hambonee
PaCNpPOCTPaHEHHbIX ayTOCOMHO-PeLeCCMBHbIX HacneACTBEHHbIX HEePBHO-MbILLEYHbIX
3a60/1eBaHNI AETCKOro BO3pacTa, 0OyCNOBAEHHbIX MyTaumamu reHa SMIN1, npuBoAALIMMUM K
gedunumty 6enka Survival Motor Neuron (SMN) w nporpeccupylowen aereHepauum o-
MOTOHEMPOHOB NepeAHMX POroB CNMHHOIO Mo3ra. 3aboneBaHue XapaKTepuayeTca LWMPOKUM
CNEKTPOM KAMHMYECKUX MPOABAEHUIM — OT TANKENbIX NpeHaTasibHbix GOpM [0 OTHOCUTE/NbHO
6naronpuUATHLIX BapMaHTOB C Aeb6TOM BO B3POC/IOM BO3pacTe. KntouyeBbIMU KAMHUYECKMMM
NPU3HaKammM ABASIOTCA NPOrpeccnpytoLlan MbllleyHasa cnabocTb, reHepann3oBaHHas rmMNoOTOHKS,
CHUXXEHWE WA OTCYTCTBME CYXOXKWU/bHbIX pedaeKkcoB, HapylleHne ABUraTeNbHOro Pa3BUTMA Npu
COXPaHHOCTN MHTENNEKTYaNbHbIX QYHKLMIA.

B cTaTbe npeacTaBAeHbl COBPEMEHHble JaHHble 00 3NMAEMMONOTUM, MONEKYASPHO-
reHeTMYeCKMX MexaHM3Max pa3BuTMA 3aboneBaHMA, KnaccuduKaLmMmn, naToreHese U KAMHUYECKMX
npoasaeHunax pasanyHbix TMinos CMA. Ocoboe BHMMaHWeE yaeNeHo CUHAPOMY «BANOrO pebeHKa»
KaK OIHOMY 13 Hanbonee paHHUX KAMHMYECKUX NPOSBAEHUI 3a601€BaHNA, aNTOPUTMY AENCTBNM
Bpava-neamaTpa npu noaospeHnm Ha CMA 1 BO3MOXKHOCTAM AnddepeHLmManbHOM AMarHOCTUKM.

CoenaH BbiIBOA O TOM, YTO CBOEBPEMEHHAA MOJIEKYAAPHO-TEHETMYECKAA AMArHOCTMKA,
BHEZIPEHNE HEOHATa/IbHOrO CKPWMHMHIA M MaKCMManbHO pPaHHEe Hayaslio MnaToreHeTUYecKom
Tepanum No3BOAAKOT CYLLECTBEHHO M3MEHUTb eCTeCTBEHHOe TeyeHue 3aboneBaHua, yaydylwnTb
OYHKUMOHANBbHbIA MPOrHO3 M KAa4eCcTBO M3HM NaUMEHTOB.

KntoueBble €NoBa: CnMHanbHaa MbllledHan atpodus, CMA, aetn, SMN1, SMN2, cuHapom
BAsioro pebeHKa, MOEKYNAAPHO-TeHETUYECKass  [AMArHOCTMKA, HeoHaTa lbHblA  CKPUHMHT,
HyCMHEepCeH, pucaunaam, oOHacemHoreH abenapBOBeK, MaTOreHeTMYeckaa  Tepanwus,
peabunutaums, neamaTpus.

Abstract. Spinal muscular atrophy (SMA) is one of the most common autosomal recessive
neuromuscular disorders of childhood caused by pathogenic variants in the MN1 gene, resulting
in deficiency of the survival motor neuron (SMN) protein and progressive degeneration of anterior
horn motor neurons. The disease demonstrates a wide clinical spectrum ranging from severe
prenatal forms to mild adult-onset variants. Progressive muscle weakness, generalized hypotonia,
loss of tendon reflexes and delayed motor development with preserved cognitive function
represent the major clinical manifestations.

This review summarizes current evidence regarding the epidemiology, molecular genetics,
pathogenesis, classification and clinical presentation of SMA. Particular attention is given to floppy
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infant syndrome as the earliest clinical manifestation, diagnostic algorithms for pediatricians and
differential diagnosis.

Early molecular diagnosis, newborn screening and prompt initiation of disease-modifying
therapy are essential for improving survival, motor outcomes and quality of life in children with
SMA.

Keywords: spinal muscular atrophy, SMA, children, SMN1, SMN2, floppy infant syndrome,
molecular diagnosis, newborn screening, nusinersen, risdiplam, onasemnogene abeparvovec,
disease-modifying therapy, rehabilitation, pediatrics.

CnWCOK COKpallleHui

CMA — CnuHanbHaa mbllievyHas aTpodus

SMN  — Survival Motor Neuron

SMN1 — Survival Motor Neuron 1

SMN2 — Survival Motor Neuron 2

MLPA — Multiplex Ligation-dependent Probe Amplification

BeegeHne. CnuHanbHaa MblweyHas atpodua (CMA) npeactaBndeT coboit Taxenoe
HacneACTBEHHOE HepBHO-MblWeYyHoe 3aboseBaHWe, XapaKTepuaylolleecA Nporpeccupytollei
fereHepaumern a-MOTOHEMPOHOB NepeaHMX POroB CIMHHOIO MO3ra, YTO NPUBOAMUT K Pa3BUTUIO
CUMMETPUYHON MbllWeYyHOM cnabocTn, rMNOTOHMM, aTPODUM CKENeTHOM MyCKynaTypbl U
HapYWeHMIO KM3HEHHO BaXKHbIX OYHKUMIA opraHu3ma. 3aboneBaHWe OTHOCMTCA K rpynne
opdaHHbIX (peaKknx) HacneacTBeHHbIX Oone3Hel W ABNAeTCA OAHOM M3 Hambonee YacTbIx
reHeTUYECKUX MPUYNH MNAAEHUYECKOM CMePTHOCTU. B noaasnatolem bonbwnHctee cayvaes CMA
HacneayeTca No ayTOCOMHO-PELLeCCMBHOMY TNy M 0OyCcN0BNEHA MyTaLMAMM UM TOMO3UTOTHOWM
aeneumen reHa Survival Motor Neuron 1 (SMN1), pacnonoskeHHoro B 1oKyce 5913 XpomMocomsi.
HapyweHune ¢yHKUMM OAHHOTO reHa NpuMBOAMT K CHUXKEeHMO npoaykuum 6enka SMIN (Survival
Motor Neuron), HeobxoAMMOro [AnA HOPMaNbHOIO GYHKLUMOHMPOBAHUA W BbIXKMBAHMA
MOTOHEMNPOHOB.

Mo AaHHBIM 3NUMAEMMONOTMYECKMX UCCNeA0BaHUM, YacToTa poxaeHua aeten co CMA
COCTaBAseT B cCpedHEeM OAMH caydal Ha 6—10 TbicAY HOBOPOMAEHHbLIX, @ HOCUTE/IbCTBO
naTo/s0rM4yeckoro BapmnaHTta reHa SMN1 BcTpevaeTcs NpUbAN3UTENBHO Y OIHOTO YenoBeKa 13 35—
50 B 06Uen nonyasaumm. HecmoTpsa Ha OTHOCUTENBHO HU3KYIO PacnpPoCTPaHEHHOCTb, 3aboneBaHne
MMEET BbICOKYID MeAMKO-COLMAJIbHYIO 3HA4YMMOCTb BCAEACTBME TAXKENOro MPOrpecCcUpyroLero
TeYeHWAa, paHHEeN WHBAAMAM3AUMM MNALMEHTOB, BbICOKOW CMEPTHOCTM MpU  OTCYTCTBMM
CBOEBPEMEHHOrO  JIeYEHMA W 3HAYMTENbHOM SKOHOMMYECKOM  Harpy3kuM Ha  cucTemy
3/1paBOOXPAHEHNA.

Ha npoTsxeHun mHormux net Tepanna CMA HoCKAa UCKAIOYUTENBHO CUMMITOMATUYECKNI U
NanNMaTMBHLIA  xapakTep. OCHOBHble neyebHble MeponpuATMA OblAM  HanpasaeHbl Ha
NPOOUNAKTMKY  AbIXaTeNbHOM  HEeAOCTAaTOYHOCTM,  KOPPEKUMIO  HapyweHWd  NUTaHus,
0pTONeAMYECKUX OCNONKHEHUM W yAydlleHMEe KayecTBa *KM3HM naumeHToB. OAHaAKO pa3BuUTUE
MONEKYNSAPHON FEHETUKM, TEHHOW HKEHEPUN U BUOTEXHOJIOMMIN CTaNI0 OCHOBOM NPUHLUMNMANBHO
HOBOrO 3Tana B SIe4eHUN AaHHOro 3abonesaHuA. B nocneaHune roapl B KAMHUYECKYHO MPAKTUKY
BHEeApPEeHbl MaTOreHeTU4YecKkne npenapatbl — HYCUHEPCEH, PUCAUNAAM U OHACEeMHOreH
abenapsoBeK, BO3EMCTBYOWME HENOCPEACTBEHHO Ha MONEKYNAPHbIE MeXaHM3Mbl 3a601eBaHUA
M cnocobHble CyWeCTBEHHO M3MEHUTb ero ecTeCTBEHHOE TedeHue. bnarogapa NOABNEHWUIO 3TUX
meToaoB nevyeHna CMA cTana OOAHMM M3 NEpPBbIX HACNeACTBEHHbIX 3aboneBaHUIt HepBHOM
CUCTEMbI, A1A KOTOPOro paspaboTaHa apdeKTMBHAA NaToreHeTMYeCcKaa Tepanus.

HecmoTpAa Ha 3HauuTeNbHble AOCTUMKEHWA COBPEMEHHOM MeaMUMHbLI, SOPEeKTUBHOCTb
NeYeHNA HanpAMYH 3aBMCUMT OT CPOKOB MOCTAaHOBKWM AMarHosa. [lereHepauma MOTOHEWPOHOB
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HauMHaeTCA ele Ha AOKAMHMYEeCKOM 3Tane 3aboneBaHuA, 1 nocne nx rmbenn BOCCTaHOBNEHWE
yTPa4YeHHOM OYHKUMW CTAHOBMTCA HEBO3MOMHbIM. VIMEHHO MNO03TOMY PaHHAA AMArHOCTMKA
npuobpeTaeT KAtoYeBoe 3HavyeHne. Hanbonee 4acto nepsble NposasaeHMA 3aboneBaHns y aeTen
paHHEero BoO3pacTa 00beAMHAITCA MOHATUEM «CUHAPOM Bsinoro peberka» (floppy infant
syndrome), KOTOPbIA XapaKTepu3yeTca BbIPAKEHHOM MbIWEYHON T[UMNOTOHMEN, CHUNKEHMEM
ABUraTeNbHOM aKTUBHOCTM, 33ZEPXKKOM MOTOPHOrO PasBUTUA M OCNABAEHUEM CYXOXKMIbHbIX
pednekcoB. [laHHbIA CMHAPOM He ABASeTCA crneumduuHbiM  UCKauYMTenbHO ans CMA 1
BCTPEYAEeTCA MPU PaA3/IMYHbBIX FTEHETUYECKUX, HEBPONOTMYECKMX, MeTaboNNUYECKUX U MbILLEYHbIX
3a00/1€BaHMNAX, YTO 3HAYUTENbHO YC/NOXKHAET AMArHOCTUYECKMM NOMCK. Tem He MeHee
CBOEBPEMEHHOE pacrno3HaBaHWe KAMHUYECKMX MPU3HAKOB W MNpPOBEAEHME MOJEeKYyAAPHO-
reHeTM4YeCcKoro nccnenoBaHMA NO3BONAIOT YCTAHOBUTL AMArHO3 Ha PaHHMX CTaamax 3aboneBaHns
M HayaTb leYeHne A0 Pa3BUTUA HEOBPaATUMbIX MU3MEHEHWNI B HEPBHOM CUCTEME.

BaKHbIM 3TanomM COBEPLEHCTBOBAHMA AMATHOCTMKM CTaN0 BHEAPEHMEe nporpamm
HEeOHaTa/IbHOro CKpWHWHra Ha CMA, KoTopble y»Ke peannsytoTCA BO MHOMMX CTpaHax Mumpa.
Pe3ynbTaTbl MeXAyHapOAHbIX MCCAeAoBaHUN ybeanTenbHO AEMOHCTPUPYHOT, YTO NpoBeaeHue
naToreHeTU4YecKon Tepanun B AOKAMHMYECKON cTaamu 3abonesBaHuA nNo3sonAeT 6ONbLUIMHCTBY
[eTei AOCTUYb BO3PACTHbIX ABUraTeNbHbIX HABbIKOB, 3HAYUTENbHO YAYYLIWUTL BbIXKMBAEMOCTb U
CHM3UTb PUCK TAXKENON WHBaAMAM3aUMW. B cBA3M C 3TMM paHHee BblABAEHWE MALMEHTOB
PAacCMaTPMBAETCA KaK OAMH M3 OCHOBHbIX (GAKTOPOB YCMEWHOro /fleYeHna W  ABNAETCA
NPUOPUTETHBIM HAaNPaBAEHNEM COBPEMEHHOM NeamaTpumn, MeaULUMHCKON FreHEeTUKM U AeTCKOM
HEeBPONOrnK.

CoBpeMeHHbIN Bpay-neamatp MUrpaeT KAYEBYO POJb B CUCTEME PAHHEro BbIABMEHWA
CMA, NocKoNbKYy MMEHHO neauaTp Yalle BCero nepBbiM CTA/NIKMBAETCA C AETbMU, MMELWMMM
NPU3HAKM MbIWEYHOW TUNOTOHMWU U 3a4EPHKKM MOTOPHOTO Pa3BUTUA. 3HAHWE KAMHUYECKMX
ocobeHHOCTeN CMHAPOMaA «BANOro pebeHka», anropuTMmoB anddepeHUnanbHOM ANarHOCTUKN U
COBPEMEHHbIX  BO3MOXHOCTEM  MONEKYNAPHO-reHeTu4eckoro  obcnenoBaHMA  NO3BOAAET
CBOEBPEMEHHO HANpPaBWTb NaLMeHTa K NPodUIbHbIM CNeumaancTaMm U CyLLeCTBEHHO COKPaTUTb
BpemMA 40 Hayana naToreHeTMyeckom Tepanuu. B ycnosBuAx CTPEMUTENbHOrO pPa3BUTUA
NepcoHaNM3MPOBAHHOW  MeaMUMHbI W BHEAPEeHWA WMHHOBALMOHHBLIX METOAOB  JleHeHMs
NOBbILLEHME HACTOPOMKEHHOCTU Bpayer nepBMYHOro 3BeHa B OTHouweHum CMA npuobpetaet
0CcobYt0 aKTyasbHOCTb.

Uenb ctaTeM — 00606WMTb COBpPEMEHHble JaHHble O MONEKYNAPHO-TEHETUYECKMX
MexaHM3Max Pas3BUTUA CNUHANAbHOM MblWEYHON aTpodum y AeTel, NpPoaHanM3mMpoBaThb
0COBEHHOCTN KANHMYECKOM KapTUHbLI M PaHHEN AMArHOCTUKM CMHAPOMA «BANOro pebeHka», a
TaKKe  NpeacTaBuUTb  COBPEMEHHble  BO3MOMHOCTM  MATOTEHETUMYECKOM  Tepanuu U
MYNbTUANCUMNANHAPHOIO  BEAEHMA  MaAUMEeHTOB B COOTBETCTBMM  C  aKTya/ibHbIMM
MeXAYHaPOAHbIMM PEKOMEHAAUMAMMN.

dNMAEMMONOTMA CNMHANBHOM MbllieqyHOW aTpodun. CnmHanbHaa MblledyHaa aTpodusa
(CMA) oTHoCUTCS K umcny Hambonee pacnpoCTpaHeHHbIX HAC/NeACTBEHHbIX HEPBHO-MbILLIEYHbIX
3a00/1€BaHNI OETCKOro BO3pacTa WM ABAAETCA OAHOM M3 BeAyLIMX TeHETUYECKUX MNPUYUH
M/3aZIEHYECKOM CMEPTHOCTU. HecMOoTpsA Ha To 4TO 3aboneBaHme KnaccuPuumMpyeTcs Kak opdaHHas
NaToONOrMA, €ro KAMHWYEecKad W CcouManbHaa 3HAYMMOCTb YpPe3BblYAMHO BbICOKA BCAEACTBME
TAXKENOro NPOrpeccupytowero Te4YeHusa, paHHero pPasBuUTUA MHBANUAM3ALMK, HEODXOAMMOCTM
[OPOroCTOALLErO NIEYEHUA U ANTENBHOTO MYNbTUANCLUNANHAPHOIO HabAAeHMA NALMEHTOB.

Mo AaHHBIM MEXAYHAPOAHbIX NONYAALMOHHbIX MCCAeA0BAHWUM, pacnpocTpaHeHHOCTb CMA
coctasnaeT B cpeaHem 1 cnydai Ha 6 000—10 000 KMBOPOKAEHWUIM, OAHAKO MOKA3aTe/IM MOTYT
BAapbMPOBATb B 3aBUCMMOCTM OT 3THMYECKOrO COCTaBa HAaCeNeHMA, HaCTOTbl HOCUTENBbCTBA MyTaLMI
reHa SMN1, ocobeHHocTen perucTpaumm opdaHHbIX 3aboNeBaHWn U BHEAPEHUA MNPOrpaMmm
reHeTUYeCKoro CKpWHWHra. B cTpaHax EBponbl 1 CeBepHol AmMepuKM 4YacToTa 3aboneBaHuA
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coctasnaeT npubansntenbHo 1:8 000 HOBOPOXKAEHHDBIX, TOrAA KaK B OTAE/bHbIX MONYAALMAX C
BbICOKMM YPOBHEM POACTBEHHbIX OPAaKOB 3TOT NMOKa3aTeNb MOXKET ObITb 3HAYMTEIbHO BbILLE.

CornacHo  pesynbTaTamM  KPYMHbIX  MOJIEKYAAPHO-TEHETUYECKMX  MCCNeA0BaHUM,
HOCUTENAMM MATONOrMYECKoro BapmaHTa reHa SMN1 asnatoTca npumepHo 1 n3 35-50 yenosek.
OTO 03HayaeT, YTO 3HaYMTeNIbHas YacCTb HaceneHus ABNAeTCA BeCcCMMNTOMHbIMKM HOCUTENSAMM
MyTaUmMK, He NoA03peBas O HaANMYMM TEHETUYECKOro pucKa. Mpu poxaeHnn pebeHka OT ABYyX
HocuTenen BepoAaTHOCTb pa3suTMa CMA coctaBndeT 25 %, BEPOATHOCTb POXKAEHMA 34,0POBOrO
Hocutena — 50 %, a BEPOATHOCTb POXKAEHWMA reHeTUYeCcKn 340p0oBoro pebeHka — 25 %. ITu
[aHHble NOAYEePKMBAIOT BaXKHOCTb MeANKO-TEHETUYECKOTO KOHCYNbTUPOBAHMA cemelt, 0COBeHHO
nNpv Hann4YMm cnyyvaes 3aboneBaHNA cpean POoACTBEHHUKOB.

Cneaoyetr OTMETUTb, YTO PACNPOCTPAHEHHOCTb Pa3/aMYHbIX KAMHWMYEeCKux Tunos CMA
HeoAMHakoBa. Hambonee uvacto BcTpedvaetca CMA | tuna (6onesHb BepaHura—Todpdmana),
KoTopaa cocTasnaer okono 50-60 % Bcex cnyvaes 3abonesaHuA. MmeHHo 3Ta ¢dopma
XapakTepusyeTtcs Hanmbonee paHHMM AeboTom M TaxKenbim TedeHuem. Ha ponto CMA Il Tmna
npuxoamTtca okono 25-30 % cnyyaes, Toraa kak CMA [l v [V TMNOB AMarHOCTUPYOTCA 3HAYNTENbHO
pexe un oTanvatoTca bonee 6AAroNPUATHLIM NPOrHO30M BCNEACTBME COXPaHeHUA Bobliel YacTu
GYHKLUMN MOTOHENPOHOB.

3a nocnefHwe nABa fgecatunetma anuaemmonornd CMA cyleCcTBEHHO WM3MeHWNach
6narofaps  BHEAPEHWIO  COBPEMEHHbIX  METOAOB  MONEKYNAPHOM  AWMArHOCTUKM U
naToreHeTU4Yeckoro neyeHma. Ecan paHee 60nblIMHCTBO naumeHToB co CMA | Tna nornbanu 8
nepsble ABa roga »W3HW BCAEACTBME NPOrpeccupytollei AblIXxaTenbHOM HeAOCTaTOYHOCTH, TO B
HacToslee BpemA HBaarogapa MUCNOMb30BAHWUIO HYCMHEPCEHA, PUCAMNAAMa U TeHHOM Tepanuu
3HaUUTE/NIbHO YBENWYMAACh NPOLO/IKUTENBHOCTb  MU3HW  MALUMEHTOB U YAYYLWKAOCH  WUX
PYHKUMOHaNbHOE COCTOAHME. TakMm 0Opa3om, COBPEMEHHAA 3NUAEMMONOorna 3abonesaHus
XapaKTepPU3YeTCA He TOJIbKO yBe/MYEHMEM BblABNAEMOCTU HOBbIX C/ly4aes, HO M POCTOM 4uKcaa
NaLMeHTOB, 4OCTUTAOWMX NOLPOCTKOBOrO M B3pPOC/0ro BO3pacTa.

Ba*KHbIM GaKTOPOM NOBbIWEHWA BbIABAAEMOCTN 3a601eBaHNA CTAN0 LMPOKOE BHEAPEHME
MONEKYNAPHO-TEHETUYECKNX MeTo08B nccnenoBaHmA. MeToL MY/IbTUNAEKCHOWN
nurasosasucumont amnandukaumm (MLPA), KonnyecTBeHHOM NMOAMMEpPa3HOM LEenHOM peakuum
(gPCR) 1 coBpemMeHHbIX TEXHONOTMA CEKBEHMPOBAHMA MO3BOAAIOT MOATBEPAMTbL AMATHO3 C
BbICOKOM TOYHOCTBbIO YKe Ha paHHWX 3Tanax obcnenoBaHua. bnarogaps AOCTYNMHOCTM
reHeTMYeCKoro TeCTUPOBAHMA 3HAYUTENIbHO COKPATUAOCh KOIMYECTBO OLIMOOYHbIX AMArHO308, a
CPOKWM MOCTAaHOBKM OKOHYaTe/bHOrO0 AMArHO3a CYWEeCTBEHHO YMEHbLIWMANCL MO CPABHEHUKO C
npeablaywmmMmn ecATUAETUAMM.

Ocoboe mecTo B coBpeMeHHOM annaemmonornn CMA 3aHMMaeT HeoHaTaAbHbIA CKPUHUHT.
B nocneaHwue roabl nporpammbl MaccoBOro o6cne0BaHMA HOBOPOXKAEHHbIX Ha Ha/MYMe Aeneumm
reHa SMN1 BHeApeHbl BO mHOrmx ctpaHax Esponbl, CLLUA, KaHaae, ABCTpannu, AnoHnn n page
APYTMX rocyaapcTs. Pe3ynbTaTbl MeXAYHAPOAHbIX UCCNeL0BaHUI CBUAETENbCTBYOT O BbICOKOM
3ddeKTMBHOCTM NOAOOHbLIX Nporpamm. BbiaBneHMe 3aboneBaHua A0 MNOABAEHMA MNEPBbIX
KAMHUYECKMX CMMMOTOMOB MO3BOJIAET HadaTb MAaTOreHeTMYecKoe JledyeHMe B  Mepuos,
MaKCMMaNbHOM COXPAHHOCTM MOTOHEMPOHOB, YTO 3HAYUTENbHO YAyylWaeT AO0ArOCPOYHbIN
nporHo3 3abonesaHumA. 10 AaHHBIM MeXAYHAPOAHbIX PErUCTPOB, AETWU, MONYYMBLUME TEPANUIO B
NPecMMNTOMaTUYECKON CTaaMK, CYLLECTBEHHO Yallle AO0CTMratoT BO3PACTHbIX ABUraTeNbHbIX
HaBblKOB, CaMOCTOATE/IbHO CWAAT, CTOAT W XOAAT, YTO pPaHee CYUTANOCh MPAKTUYECKM
HEBO3MOXHbIM A4 NaumeHTos co CMA | Tnna.

INUAEMNONOTUYECKME [AaHHblE TaKXe CBWAETEeNbCTBYIOT O CYLLeCTBEHHOM CHUMKEHUN
MIa4EHYECKON CMEPTHOCTM, cBA3aHHOM co CMA, B CTpaHax, rae peann3oBaHbl NPOrpaMmbl
PaHHero BblfABNEHWA W obecneyeH AOCTYN K MNaTOreHeTUMYecKoM Tepanuu. BmecTe ¢ Tem
coxpaHaeTca npobnema HepaBHOMEPHOW AOCTYNMHOCTU COBPEMEHHbIX METOA0B AMArHOCTUKM U
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NneyeHunsa. B cTpaHax ¢ orpaHMYeHHbIMM pecypcamMu AMarHO3 HepeaKo YCTaHaBAMBAETCA YrKe Noc/e
NOABNEHMA  BbIPAXKEHHbIX HEBPONOTMYECKMX  HapyWeHWn, Korga 3HauMTeNbHas  4acTb
MOTOHENPOHOB yTpadeHa, a 3GDEKTUBHOCTb TEPANUN CYLLECTBEHHO CHUMKAETCA.

B Pecnybnunke KasaxcTaH, Kak M BO MHOMMX cTpaHax LleHTpanbHOM A3uuM, HakonieHue
3NUMAEMMNONOTMYECKNX AaHHbIX NpoaoKaeTca. Co3aaHne HauMOHaNbHbIX PErMcTPOB NALMEHTOB C
opdaHHbIMK  3ab0NeBaHMAMMK, paCLIMPEHUE BO3MOXKHOCTEM  MOJIEKYNAPHO-TEHETUYECKOM
OMArHOCTUKM M BHEAPEHMEe NPOrpaMm pPaHHEro BbIABNEHNA ABNAOTCA BaXKHbIMM HAaNPaBAEHNAMM
COBEpPLIEHCTBOBAHMSA CNeumann3npoBaHHON meauumMHCKoM nomouwm aetam co CMA. lNoBsblilweHne
OCBEZOMNIEHHOCTM Bpayelt NEepPBMYHOrO 3BEHA O KAMHWYECKMX NpoABneHuAx 3abonesaHuA
CNocobCTBYET COKPALLEHMIO AMArHOCTMYECKOro nepuoja M CBOEBPEMEHHOMY HamnpaBieHMUIo
NaUMEHTOB B CNeLManm3npoBaHHbIe LLEHTPbI.

Takum o06pa3om, COBPEMEHHAs 3MNUAEMMONOINA CNUHANABHOM MbIleYHOM aTpodum
XapPaKTEPM3YETCS BbICOKOM 4acCTOTOM HocuTenbcTBa MyTauui reHa SMNI1, OTHOCUTE/NbHO
CTabWUAbHOM YacCTOTOM POXKAEHUSA DOJbHbLIX AETEN U CYLWECTBEHHLIMU U3MEHEHMAMM MPOrHO3a
3abonesaHna 6narogapAa BHEAPEHMIO MONEKYNAPHO-TEHETUYECKOM AMArHOCTUKKM, MPOrpamm
HEeOHaTaNIbHOTO CKPUHMHIA W COBPEMEHHbIX METOA0B MaTOreHeTM4YeckoW Tepanuu. PaHHee
BblIABNIEHME MALMEHTOB OCTAaeTcA OAHMM M3 KA4YeBblX (AKTOPOB YCMEWHOro NevyeHua wu
onpeaenaeT AanbHeNLee Ka4ecTBo Ku3Hu aeter co CMA.

3TNONOTUA N MONEKYNIAPHO-TEHETUYECKME OCHOBBI 3aboneBaHMA. CnMHabHAA MbllleyHan
atpodua (CMA) npeactasasieT cobol HacneACTBEHHOE HEepPBHO-MbllieYyHoe 3abosieBaHWe C
ayTOCOMHO-PEeLEecCMBHbIM TUNOM HacnefoBaHMA, BO3HMKalOWee BCAEACTBME HEeAO0CTaTOYHOW
npoaykuum 6Henka Survival Motor Neuron (SMN), HeobxoaMmoro Ana HOPMaJbHOTO
OYHKUMOHMPOBAHMA W BbIKMBAHMA MOTOHEMPOHOB MNepefHMX POroB CMWMHHOTO Mo3ra. B
HacToswee BpemAa CMA paccmaTpuBaeTcs Kak OAHO M3 Haubosnee M3yYeHHbIX MOHOTEHHbIX
3ab0n1eBaHNI, ANA KOTOPOro pa3paboTaHbl 3GHEKTUBHBIE METOAbI MONEKYAAPHON AMATHOCTUKN U
NaTOreHeTM4yecKoro e4eHus.

eHemuyeckue npu4yuHel 3a601esaHUA. OCHOBHON NpuyMHON pa3suTua CMA asnaetca
FOMO3WUrOoTHaA Aefeums UAM natoreHHble BapuaHTbl reHa SMIN1 (Survival Motor Neuron 1),
JIOKA/IM30BAaHHOIO Ha AIMHHOM Naeye 5-i1 xpomocombl (noKyc 5q13). Mo gaHHbIM MONERYNAPHO-
reHeTMYeCKUX mccnenoBaHun, npubnamsmtensHo 95-98 % nNauMEHTOB MMET TFOMO3UTOTHYHO
Aeneumto ceibMoro sk3oHa reHa SMIN1, Toraa Kak y ocTaBlmxca 2—5 % BbIABAAKOTCA TOYEYHbIE
MyTaumn, Hebonblne Aeneumm nnm Aynamkaumm 4aHHOro reHa.

e SMIN1 koampyeT cuHTe3 6enka SMN, KOTOPbI SKCNPeccUpyeTca NPaKkTUYecKn BO BCeX
TKaHAX opraHm3ama. Hanbonbliee 3HaYeHUe AaHHbIM BeNoK MMeeT AN1A ABUraTe/lbHbIX HEMPOHOB
CMWMHHOTO  MO3ra, TMOCKOJIbKY  y4acTByeT B  npoueccax CcHOpKM  ManblXx  A4EPHbIX
puboHykneonpotenHos (SNRNP), obecneynBatoLmMx NpPaBuIbHbINA CNAANCUHT MHGOPMALMOHHOM
PHK. Kpome Toro, 6enok SMN urpaet Ba)kHyto posb B TpaHcrnopte MPHK BHyTpM aKcoHa,
dGOPMMPOBAHNN  HEPBHO-MbILEYHbIX CMHAMNCOB, MNOAAEPMKAHUM CTPYKTYpbl UMTOCKeNnetTa w
COXPaHEeHMM ¥M3HEeCnocobHOCTN HEMPOHOB.

Mpun OTCYTCTBMW AOCTAaTOYHOrO Ko/AMyectTBa ¢yHKUMOHaANbHOro 6enka nocTeneHHo
HapylwaeTca paboTa ABUraTeNbHbIX HEMPOHOB, PAa3BMBAETCA UX AereHepauma v nocneayrollas
rmbenb, YTo NPUBOAMT K MPOrPECCUPYIOLLEN MbllLeYHON cnabocTu 1 aTpodumm.

Ponb eeHa SMN2. OcobeHHocTblo reHeTukn CMA ABnseTcA Hannyume BTOPOro NPaKkTUYecKn
naeHTUYHOro reHa — SMIN2, KOTOpbIM TaKKe pacnonoxeH B 06n1acti 5g13. HecmoTps Ha BbICOKYHO
cteneHb romonormm ¢ SMN1 (okono 99 %), mexay HUMK CyL,ecTBYEeT OZiHa KPUTUYECKM BarKHaA
HYK1eoTUAHaA 3aMeHa B CelbMOM 3K30He.

3Ta, Kasanocb Obl, He3HauMTeNbHaA 3amMeHa He U3MEeHAET aAMWHOKWUCNOTHYHO
nocnefoBaTeNbHOCTb BeNKa, OAHAKO CyLLeCTBEHHO BAMAET Ha NpoLecc cnaancmHra npe-mPHK. B
pesynbtate okono 90 % TpaHckpuntoB reHa SMN2 TepaloT ceAbMOM 3K30H W CUMHTE3UPYIOT
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YKOPOYEHHbIN HecTabunbHbln 6ENOK, KOTOPLIM BbICTPO Pa3pyLUAeTCA U NPAKTUYECKKN He obnasaeT
HMONOrMYECKOM aKTUBHOCTbIHO.

Nnwb npnbansmntensHo 10 % monekyn MPHK SMIN2 BKAtOYatOT ceibMOM 3K30H MONHOCTbIO,
6narogaps yemy obpasyeTca NosHOLUEHHbIN 6enok SMN.

NMmeHHO noaTomy reH SMIN2 Ha3blBatoT reHoOM-MoAMPUKATOPOM TAXKECTU 3aboeBaHumA.

Yucno Konul SMIN2 kak gakmop npoeHo3a. B otanymne ot reHa SMN1, KOAnM4ecTBo Konui
SMN2 y pasHbIX Jt0AeN 3HAYUTENBHO BapPbMPyeT. BOAbLWIMHCTBO 340P0BbIX NOAEN UMEIOT OAHY
AN OBE KOMUM AaHHOTO reHa, 0AHaKo y naupeHTos co CMA nx 4ncno moxeT A0CTUraTb NATU U
bonee.

YCTaHOBAEHO, 4YTO KO/MYecTBO Kommin SMIN2 HenocpeaCcTBEHHO CBS3aHO C TAMECTbHO
3aboneBaHums.

Mpn Hannumn:

» 2 konuin SMN2 obbluHO pa3BuBaeTca Hanbonee Taxenaa popma — CMA | Tuna;

> 3 Konui Yyalle Habaogaetca CMA Il Tuna;

» 3—4 konuit xapakTepHbl ana CMA Il Tuna;

» 4—6 Konui 3aboneBaHne MOXKET NPOTEKATb 3HAYMTE/IbHO JIerve UaM NPOABAATLCA YKe
BO B3pocsiom Bo3pacTte (CMA [V Tuna).

CnefyeT OTMeTUTb, YTO AaHHAA 3aBUCMMOCTb He ABnAeTcA abcontoTHoM. [axke npw
O4MHAKOBOM Kosimyectse Konuii SMIN2 KanHUYeckoe TeveHne 3ab01eBaHNA MOXKET CyLLeCTBEHHO
Pa3NnMYaTbCA, YTO OODBACHAETCA  CyLLeCTBOBAHMEM  AOMONHUTENbHbIX  TEHETUYECKMX WU
aNUreHeTU4Yecknx GakTopos.

Tem He meHee onpeaeneHue Konmyectsa Konmii SMIN2 B HacToAllee Bpemsa ABAAETCA
0b6A3aTeNIbHbIM  3TAaNOM MOJIEKYNAPHO-TEHETUYECKOTO 06CNel0BaHMA, MOCKO/IbKY M03BOAAET
NPOrHO3MPOBaTb TAXKECTb 3a601€BaHMNA M BbIOMPATb ONTUMA/bHYIO NeYebOHYO TaKTUKY.

Tun HacnedosaHusa. CMA HacnenyeTca No ayTOCOMHO-PeL,eCcCMBHOMY TUMY.

3T0 03Ha4yaeT, 4YTo 3aboseBaHWe pPa3BMBAETCA TO/ILKO B TOM C/ayyae, ecnn pebeHOoK
nonyyaet gedekTHbIn reH SMN1 oaHOBpeMeHHO OT 0boumx poauTenei.

Echn oba poautens agnaTca HECCMMNTOMHBIMKM - HOCUTENAMM  MATONIOrMYECKOro
BapWaHTa, BEPOATHOCTb POXKAEHMA AeTeln pacnpeaenaeTca cneayowmnm obpasom:

» 25 % — pebeHok 6oneH CMA;
» 50 % — 340pOBbI HOCKUTENb MyTaLUMN;
» 25 % — NoNHOCTbIO 310POBbIN PeOEHOK, He ABNAIOLLMIACA HOCUTENEM.

BonblwmnHCTBO poautenen aeterm co CMA KAMHWMYECKM 340PO0Bbl M Y3HAOT O CBOEM
HOCUTENbCTBE TOJIbKO MOC/Ae PoXKAeHuA 6onbHOro pebeHka nan NpoBeAeHMA FeHeTMYeCcKoro
obcnenoBaHMA CEMbMU.

IMeHHO No3TOMYy MeAMKO-reHeTUYeCKoe KOHCYNbTMPOBaHWE npuobpeTaeT BakHelwee
3Ha4YeHuMe Npu NAaHMPOBaHUN NocaeayoWmMX bepemeHHOCTEN.

CospemeHHble ~ mMemoObl  MoseKynapHoU  duaeHOCmMuKu.  Pa3BuTne  TEXHONOTUIA
MOJIEKYNAPHOM FreHETUKM NO3BOIUIO 3HAYMUTENBHO MOBLICUTL TOYHOCTb AMArHOCTMKKM CMA.

Hanbonee pacnpocTpaHeHHbIMM METOAAMM ABNAIOTCA:

MLPA (Multiplex Ligation-dependent Probe Amplification) — coBpemeHHbIn meTos,
KO/IMYECTBEHHOM OUeHKM udumcna konmn reHoB SMIN1 u SMN2. OH cymTaeTcs «3010TbiM
CTaHAAPTOM» AMArHOCTMKK, TMOCKOJIbKY MO3BONAET OAHOBPEMEHHO ONpeaennTb Hanuuune
[eneumm N KoM4ecTBo Konunin 06omx reHos.

KonnyectBeHHaa nonmmepasHada uenHaa peakumsa (QPCR) npumeHsaeTca AnA MaccoBOro
HEOHATaZIbHOrO CKPWMHMHIA M ObICTPOro BbIABAEHMA Hambosee PacnpOCTPaHEHHbIX Aeneunit
SMN1.

CekBeHMpoBaHWe HoBoro nokoneHua (NGS) ucnonblyeTca B CAyyadx, Korda Aeneums
SMN1 He BbIABAAETCA, HO KAMHMYECKaa KapTuHa cooTteeTcTByeT CMA. MeTtoa no3sonder
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OOHAPYXWUTb TOYEYHble MyTaumu, HebonblMe WHCepuMM U Aeneumn, KOTOpble HEeBO3MOMKHO
onpeaennTb CTaHAAPTHLIMM METOAAMM.

Mpn  HeobxoaMMOCTM  AOMONAHUTENBHO MNPOBOAAT WMCCNeAOBaHME  APYTMX [EHOB,
aCCOLMMPOBAHHBIX C HACNeACTBEHHbIMM HEPBHO-MbIWEYHbIMX 3aboneBaHnAMK, YTO 0COBEHHO
Ba*KHO Npu nposeaeHnn anddepeHuUmanbHOM ANAarHOCTUKN CUHAPOMA «BAIOro pebeHKa».

3HayeHue MonekyaapHol Oua2HOCMUKU 8 cospemeHHol neduampuu. [losBneHue
naToreHeTM4YeCcKom Tepanum NPUHUUNNAABHO N3MEHMIO 3HAYEHWE FreHETUYECKOro MCCAeA0BaHNA
npn CMA. Ecam paHee MoONeKkynapHoe NOoATBEpPKAeHWe AmarHo3a 6bino  Heobxoaumo
NPEVMYLLECTBEHHO AN  YTOYHEHMA NpUYMHLI  3aboneBaHMA W MeAMKO-TeHeTUYeCKoro
KOHCY/IbTUPOBAHMA CeMbW, TO CEroaHA Pe3y/bTaTbl reHEeTUYECKOro aHaAM3a HenocpeacTBEHHO
onpeaenatT TaKTUKY TeveHuns.

Ocoboe 3HayeHMEe MMeeT MaKCMManbHO paHHee NoATBEP)KAEHWE — AMarHosa.
MHOro4YnmcneHHble KAMHWYECKME UCCNeaoBaHMA MOKasanan, 4To 3QDEeKTMBHOCTb Tepanuu
HYCMHEPCEHOM, PUCAMMAAMOM M OCODEHHO TFeHHOW Tepanuen 3Ha4MTeNbHO Bbille y AEeTeln,
JleyeHne KOTOPbIX HaA4yaTo A0 MOSBAEHUS BbIPAXKEHHOM MbllleYyHon cnabocTu U HeobpaTUmoM
rmbenn MOTOHEeMpPOHOB. VIMEHHO NOSTOMY COBPEMEHHble MeXAYyHapoAHble PeKoMeHAauun
NOAYEePKMBAOT HEOBXOAMMOCTb NPOBEAEHUA MONEKYNAPHO-TEHETUYECKOrO UCCNef0BaHMUA NPK
nepsom nofo3peHnn Ha CMA, a TakKe NoAAEPKMBAIOT BHEAPEHWE NPOrpamM HEeOHaTaNbHOro
CKPUHMHTA.

Takvm 06pa3om, LOCTUKEHNA MOTEKYNAPHOM FEHETUKM He TOIbKO MO3BOIMN YCTAHOBUTL
WCTUHHbIE MEeXaHM3Mbl Pa3BUTUA CMMHANBHOW MblWEYHOM aTpodUM, HO U CTaan OCHOBOM ANA
CO34aHMA NPUHUMMNMANBHO HOBbIX METOAOB /e4eHUA, U3MEHUBLUMX eCTeCTBEHHOEe TeyeHue
3abonesaHunA. CerogHA reHeTMYecKaa AMArHOCTMKA ABNAETCA 00A3aTeNbHbIM 3TaNOM BeAeHUs
nauneHTos co CMA 1 o4HUM K13 KNtoYEBbLIX GAaKTOPOB, ONPeaenatoLLMxX NPOrHo3 U 3GEKTUBHOCTb
naToreHeTM4YeCcKom Tepanuu.

MaToreHes CMNMHA/NbHOW MbIWeYHOW aTpoduun. [laToreHes CNMHANbHOM MblWEYHOM
aTpodum (CMA) npeactasnaet coboM CAOXKHbIN KacKa MONEKYNAPHBIX U KNETOYHbIX HAPYLLUEHW,
BO3HMKaOWMX BCAEACTBME HEAO0CTAaTOYHOM akcnpeccun bBenka Survival Motor Neuron (SMN).
Nednunt paHHoro 6enka NpuMBOAMT K Mporpeccupytolwlern AereHepaumm Q-mMOTOHEMPOHOB
nepegHUX pPOroB CAWHHOIO MO3ra, HapyLEeHWIO HEPBHO-MbILWEYHOM nepenayn, pPasBUTUIO
CUMMETPUYHOM MblleYHoM cnaboctn, aTpodmmM CKENETHON MYCKYyNaTypbl U MPOrpeccupytoLLei
ObIXaTeNbHON HeagoCTaTOYHOCTU. COBPEMEHHbIE UCCAeA0BaAHMA NOKa3aaM, YTO MaTONOrMYECKN
npouecc npmu CMA 3aTparMBaeT He TO/IbKO MOTOHEMPOHbI, HO U APYyrMe TKaHM OpraHn3ama, 4Tto
NO3BO/IAET pacCMaTpMBaTb 3aboneBaHMe Kak MyNbTUCUCTEMHYO MAaTONOTUIO.

buonoauveckaa pone benka SMN. bBenok SMN ABnAeTca  yHMBEpPCA/bHbIM
BHYTPUKNETOUHbIM DENKOM, 3KCMPEeccupyembiM MPaKTUYECKM BO BCEX TKAHAX opraHuama. Ero
OCHOBHas QYHKLMA 3aK1t04aeTca B obecneyeHmnmn cOOpPKM Masibix S4epPHbIX PUOOHYKNEONPOTEUHOB
(small nuclear ribonucleoproteins, snRNP), y4acTBytoLMx B NpoL,ecce CnaaicuMHra npe-maTpuyHom
PHK. Braroaaps aTomy mexaHnamy npoucxoamnT npasuibHOe co3peBaHme MHpopmaLmoHHom PHK,
HeobXxoAMMON ANs CMHTE3a PYHKLMOHANBHO aKTUBHbIX OENKOB.

Kpome y4yactma B npoueccax cnnarcuHra, 6enok SMN obecneunBaeT TpaHcnopT
MaTpuyHoM PHK BAONbL aKCOHA MOTOHEMpPOHa, peryimpyer GopmmpoBaHmMe HEPBHO-MbILLIEYHbIX
CMHANCOB, y4acTBYeT B NOAAEPKAHUWN CTPYKTYpbl LIUTOCKENEeTa, CNOCOOCTBYET POCTY aKCOHOB M
COXPaHeHUO PYHKLUMOHANbHOW aKTUBHOCTM ABUraTENbHbIX HEMPOHOB.

Bbicokas  MeTabonmyeckaa aKTMBHOCTb  MOTOHEMPOHOB  AenaeT  UX  0COHEeHHO
YyBCTBUTENbHBIMWU K AedunumTy 6enka SMN. MMeHHO No3ToMy Npu HeAOCTaTOMHOW NPOAYKLMM
[aHHOro 6enKa B NepByto o4epeab NOPAXKaKTCA KNETKM NepeHMX POroB CMIMHHOMO MO3ra.

LezeHepayua momoHelpoHos. OCHOBHbIM 3BeHOM natoreHesa CMA asndaetca
nocreneHHasa rmbenb A-MOTOHEMNPOHOB NepeaHNX POroB CMMHHOTO Mo3ra. HegocTaTok 6enka SMIN
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HapylwaeT MNpoLecchl BHYTPUKNETOYHOro TpaHcnopTa PHK u 6enkoB, CHWXaeT yCTOMYMBOCTb
HEMPOHOB K MEeTabOo/IMYECKOMY CTPECCY M aKTUBUPYET MEXaHW3Mbl MPOrPamMMMUPYEMOM KNETOYHOMN
rmbenn (anontosa).

Ha paHHuWx aTanax 3aboneBaHMa NpoucxoauT HapylweHne dyHKUMM MOTOHEMPOHOB Oe3
BbIPa)KEHHOM rmMbenn KneTok. B 3TOT nepuon, NaToNorMyeckme M3IMeHeHuda elle moryT ObiTb
YaCTMYHO 0BpPATMMbBIMM MPU CBOEBPEMEHHOM HAa3HAYeHMW NaToreHeTnuyeckomn Tepanmm. OQHaKo
no Mepe NporpeccMpoBaHns 3aboneBaHMAa pa3BMBaeTcA HeobpaTMmaa AereHepaums
ABUraTeNbHbIX HEMPOHOB, COMPOBOXKAAOLWLAACA YTPATON CNOCOOHOCTN K NPOBEAEHUIO HEPBHOIO
MMNyAbCa.

MccnepoBaHmA MNOKasanum, YTO 3HAYMUTENbHAA 4acTb MOTOHEMPOHOB norvbaet eule A0
NOABAEHMA NEPBbIX KNMHNUYECKMX CUMNTOMOB 3a601eBaHNA. IMeHHO 3TUM 06BACHAETCA BbICOKaA
30 EKTMBHOCTb 1eYEHMA, HAYATOro B AOKJAMHMYECKOM CTaanK, Koraa 6o/blian 4acTb HEMPOHOB
ocTaeTca PyHKUMOHANBHO COXPaHHOMN.

HapyweHue HepsHo-mbiweyHolU nepedayu. OAHUM M3 PaHHUX NPOSBAEHWN NaToreHesa
ABNAETCA TMOpPa’KeHWe HepBHO-MbIleYHbIX cuHancos. [Jdeduumt 6enka SMN npuBoauT K
HapyweHMo GOPMUPOBAHMA NPECUHANTUYECKMX OKOHYAHWI ABUraTENbHbIX HEPBOB, CHUMXEHMIO
3QPeKTMBHOCTM nepesiayn HEepPBHOrO MMMyNbCa W MOCTEMNEHHOW AeHepBaLMM  MblWEYHbIX
BOJIOKOH.

B oTBeT Ha MNoOTept WHHEpBaLMM MbllIEYHbIE KNETKM YTPayYMBalOT CNOCOOHOCTb K
NONHOLUEHHOMY COKpalleHWto. CHayana pa3BMBaeTCA MblleyHaa cnabocTb, a 3aTem BCAeAcTBUE
OTCYTCTBMA aleKBAaTHOM HEPBHOMN CTUMYNALMK GOPMMPYETCA BblpaxKeHHaa aTpodua CKeneTHOM
MYCKynaTypbl.

Hanbonee BblpaxkeHHble M3MeHeHWA HabMOAAtOTCA B MPOKCMMAbHbLIX FPYMNNax MblWL,
WHHEPBMPYEMbBIX Hanbosnee KPYyMHbIMM  MOTOHEMPOHAMWU. VIMEHHO NOSTOMY KAWMHWYECKH
3aboneBaHMe HauMHaeTcA C ocnabneHnsa MbllL, LWeK, Nae4YeBoro M Ta3oBOro nosAca, TOraa Kak
4yBCTBUTENBHOCTb OCTAETCA NONHOCTbIO COXPAHHOW.

Paszsumue MoiweyHol ampoguu. AnvTenbHaa AeHepBauma NPUBOAMT K BblPaXKeHHbIM
MOPHONOrMYECKMM NIMEHEHUAM CKENETHOM MYCKYaTYpPbl. B MblLLUEYHbIX BOJIOKHAX YMEHbLUAeTCs
coAeprKaHue COoKpaTUTeNbHbIX OeNKOoB, CHUXAeTcA WX AMaMeTP, Pa3BMBAETCA 3aMelleHue
MbILLEYHOM TKaHM COeANHUTENbHOM U XKMPOBOM TKAHbIO.

MblweyHaa aTtpodua  COMPOBOXKAAETCA  MNPOrPEeCcCUMpPYOWMM  CHUKEHMEM  CUJbI,
OorpaHMyYeHnem ABuraTesIbHoM akTMBHOCTU M GOPMUMPOBAHMEM OPTONEANYECKMX OCNOKHEHUNA. Y
NAUMEHTOB MOCTENEHHO Pa3BMBAKOTCA KOHTPAKTYpPbl CyCcTaBoB, Aepopmaumm MO3BOHOYHMKA,
CKOINO03, KNPO3 1 AepopmMaLmn rpyaHON KNETKU.

Bblpa*KEHHOCTb MbIWEYHON aTPOdUM 3aBMCUT OT KAMHMYECKOro Tuna 3abonesaHuAa M
BPEMEHM Hayana naToreHeTMyeckon Tepanuu. [pn CBOEBPEMEHHOM /NeYeHUU BO3MOMKHO
COXpaHeHMEe 3HAYMTEeNbHOM YaCTM  MbIWEYHOW MacCbl W NPeaoTBPaLLEHME  TAXKENbIX
opTONeAMYEeCKNX OCNOKHEHUNA.

MopaxceHue dvixamesnoHol cucmemsi. OAHOM U3 OCHOBHbIX MPUYUH MHBANMAN3IALNN 1
cMepTHOCTM naumeHToB co CMA sBnseTca nporpeccupylollee noparkeHue AblxaTenbHOoM
MYCKynaTypbl. B naToN0rnyeckmnin npoLecc BoBaeKatoTca mexpebepHble MblLLbl, MbILLbl }KMBOTA
M BCMOMOraTenbHaA AplXxaTeNbHaa MyCKynaTypa, Torda Kak ¢yHKuMA amadparmbl Ha paHHMX
CTaauAx 3a60neBaHNA OTHOCUTENIbHO COXPaHEHa.

OcnabneHune apixaTeNbHbIX MbILL, NMPUBOAMUT K CHUMNKEHUIO XM3HEHHON eMKOCTU Nerkumx,
HapyweHMO KawneBoro pednekca, HAKOMNEHUO OPOHXMANbHOTO CeKpeTa W PasBUTUIO
PEUMANBUPYIOLNX  MHOEKUMIN  HUKHUX  AblXxaTeNbHblX MNyTel. [locTeneHHo dopmupyeTca
XPOHMYECKan AplxaTeNbHaA HEAOCTAaTOYHOCTb, ABNAKOWAACA OCHOBHOM MNPUYNHOM NEeTaNbHOCTH Y
nauneHtTos co CMA | Tna npu OTCYTCTBMW CBOEBPEMEHHOIO /IeYEHUA.
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BHeapeHWe coBpeMEHHbIX METOA0B PECMMPATOPHOM NOALEPHKKM CYLLECTBEHHO YAYHLIMAO
NporHo3 3abosieBaHnss, OAHAKO MaKCMManbHbIM 3PGEKT A0CTUraeTCA TOJIbKO MPU COYETaHUM
CMMMNTOMATUYECKON NOMOLLM C NaTOTEHETMYECKOM Tepanmen.

BausHue OJeguyuma 6enka SMN Ha Opyzaue opeaHel u cucmemsl. CoOBpPeMeEHHble
nccnefoBaHMA  CBMAETENbCTBYKOT O Tom, 410 CMA He orpaHMyMBaeTCA NOpPa*KeHMem
NCKMOUYNTENIbHO ABUraTebHON cucTtembl. benok SMN akcnpeccnpyeTca BO MHOTMX TKaHAX
opraHuMama, N03ToMy ero AePpuunT MOXKET CONPOBOXKAATLCA HAPYLIEHNAMMN GYHKLMMU PA3ANYHBIX
OpraHos.

Y 4acT MauMEeHTOB OMMCaHbl M3MEHEHWUA CepAEYHO-COCYAMCTOM CUCTEMbI, HaPYLIEHNA
MOTOPUKM XKeNyA04HO-KMIWEYHOTO TPAKTa, CHUXEHWE MUHEPANbHOM NAOTHOCTU KOCTHOM TKaHM,
HapyweHna obmeHa BeWecTB, 3HAOKPWHHbIE pPACCTPOMCTBA WM OCOBEHHOCTM Pa3BUTUSA
nepudepmnyeckon HepPBHOM CUCTEMbI. XOTS AaHHble M3MEHEHMA OObIYHO MeHee BblpaskeHbl Mo
CPAaBHEHMIO C MOPA*KEHMEM MOTOHEMPOHOB, OHW MOATBEPXKAAOT MYNAbTUCUCTEMHBIN XapaKTep
3ab60/1eBaHUA N HEOBXOAMMOCTb KOMIMIEKCHOMO Habto4eHMA NaLMeHTOB.

lamozeHemuy4eckaa mepanusa Kak eo30elicmeue HaA MOseKyAApHbIe MEexXaHU3Mbl
3a06onesaHuAa. CoBpemeHHble MeToabl  nedeHna CMA  OCHOBaHbl Ha  BO34EMNCTBUM
HenocpeACTBEHHO Ha MOJIEKYNAPHbIE MeXaHW3Mbl naToreHesa. HycuHepceH W pucamnaam
M3MeHAKT npouecc cnaaicuHra reHa SMN2, yBennumBasa CUHTE3 NonHoueHHoro 6enka SMN.
[eHHaA Tepanua oHacemMHoreHom abemnapBOBEKOM HampaB/ieHa Ha A0CTaBKY OYHKUMOHANbHOW
Konun reHa SMN1 B KNeTKM OpraHnM3ma C MCNo/ib30BaHMEM aZeHOACCOLMNMPOBAHHOIO BUPYCHOrO
BEKTOpa.

Bce cyuwecTBylolMe naToreHeTMYecKkne npenapatbl obbeauHAeT obwas uenb —
BOCCTAHOB/NIEHWE [OCTAaTOYHOro ypoBHA 6enka SMN p[o pa3suTua Heobpatumolt rubenmu
MOTOHEMNPOHOB. VIMeHHO 3TUM 0bbAcHAeTCA NpMHUMN «time is motor neuron» («Bpema — 370
MOTOHEMPOHbI»), KOTOPbLIA CEroAHA NEeXWUT B OCHOBE MENKAYHAPOAHbIX peKoMeHZauuin no
BeAEeHMIO NauneHTos co CMA.

Takum 06pasom, naToreHe3 CNMHANbHOW MblWeYHOW aTpodum npeacTaBnsetr cobow
NOCNen0BaTeNbHbIN KAaCKag MONEKYNAPHbBIX, KNETOYHbIX M TKAHEBbLIX HAPYLUEHWIM, HaYMHAOLWMIACA
c pednumnta 6enka SMN M 3aBepLUaOLWMNCA NPOrpeccHpytollein AereHepaLmein MOTOHENPOHOB,
HapylWeHMEeM HEPBHO-MbIWEYHOM nepeaavnm M pasBUTMEM TAXKENOM Mbllle4yHon cnabocTtu.
CoBpeMeHHOe MOHWMMaHME 3TUX MEXaHM3MOB CTano  QyHAAMEHTOM  AnA  co34aHuA
NaToOreHeTU4YeCcKoM Tepanuu, CyLLeCTBEHHO M3MeHMBLUEN NporHo3 3abonesaHua. Cneayrolimm
JIOTMYECKMM 3TarnoM ABMAETCA PACCMOTPEHMEe KanmHudecknx dopm CMA, ocobeHHoCTeEn KX
TEYEHMA W BO3PACTHbLIX PA3IMUMI, YTO MMEET KAYeBOEe 3HaYeHMe [ANA CBOEBPEMEHHOM
AMArHOCTUKM M Bbibopa nevebHOM TaKTUKN.

KnaccnduKauma cnuHanbHOW MbleYyHOM aTpodun. CnmHanbHaa MbllleyHaa aTpodus
(CMA) npeacTaBnseT coboit KAMHUYECKM N TEHETUYECKMN TeTEPOreHHY0 rpynny HacneACcTBEHHbIX
3abos1eBaHUI, 0O6beANHEHHbIX OOLWMM NAaTOreHETUYECKUM MEXaHM3MOM — HeJ0CTaTOYHOCTbIO
6enka Survival Motor Neuron (SMN). Haubonee pacnpocTpaHeHHOW aABnsetcs 5g-
accoummpoBaHHas CMA, obycnoBneHHas mytaumamm mnm aeneumen reHa SMN1. MimeHHO 3Ta
dopma coctasnseT 6onee 95 % Bcex cnyvaes 3ab60neBaAHNA U ABNAETCA OOBEKTOM COBPEMEHHOWN
naToOreHeTMYeCcKom Tepanmm.

Knaccudurauma CMA ocHoBaHa NpeuMmyLLECTBEHHO Ha Bo3pacTe aAebioTa 3aboneBaHus,
MaKCMMaNbHOM YPOBHE AOCTUTHYTbIX ABMUIATEbHbIX HAaBbIKOB M TAXKECTU KNMHUYECKOTO TeYeHMA.
HecmoTpAa Ha YCNOBHOCTb TaKOro pasfeneHua, OHO COXPaHAEeT MPaAKTUYECKYIO 3HAYMMOCTb,
MOCKONbKY MO3BOMSAET MPOrHO3MPoOBaTb TeyeHue 3aboneBaHuA, OLEeHMBATb GYHKLMOHANbHbIN
CTaTyC NaumMeHTa 1 BbIOMPaTb ONTUMANbHYO Ne4ebHYI0 TaKTUKY.
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CMA 0 muna (npeHamaneHaa gopma). CMA O Tnna asnaeTca Hanbonee TAXKE0M 1 peaKon
dopmoii 3abonesaHuma. [MaToNOMMYECKMN NPOLLECC HAYMHAETCS elle BO BHYTPUYTPOOHOM nepurose,
4TO 0OYCNIOBNEHO NMPAKTUYECKM NMOJIHbIM OTCYTCTBMEM dYHKLMOHaNbHOTO Henka SMN.

Bo Bpema 6OepemeHHOCTM MaTePM 4YacTO OTMEYalOT 3HAYUTESIbHOE CHUMKEHMEe
ABUraTeNbHOM aKTMBHOCTM naoda. [locne poXAaeHMA Yy HOBOPOMAEHHOIO BbIABAAKOTCS
BblpPaXKEHHas reHepasn3oBaHHas MbllleYyHas TMNoToHUA, apedniekcua, TAXKenaa AblxaTenbHan
HeA0CTaTOYHOCTb M OTCYTCTBME CAaMOCTOATE/NbHbIX aKTUBHbIX ABMMEHWI. Y BONbLIMHCTBA AeTeM
HabMAAI0TCA MHOMECTBEHHbIE KOHTPAKTypbl CycTaBoB, Aedopmauum TFPYyAHON KAETKM MU
BblpaxkeHHas cnabocTb AbIXaTe/IbHOM MYCKy1aTypbl.

HoBopoKAeHHbIEe HYXAAtOTCA B NPOBEAEHWUM UCKYCCTBEHHOM BEHTUAALMU NETKUX YIKE B
nepBble Yacbl UK AHU KU3HW. Be3 coBpeMeHHbIX METOA0B MHTEHCMBHOM Tepanunn 3abonesaHme
MMeeT KpanHe HebnaronpuaTHbIM NporHos. [ake npuv MCNonb30BaHUM MATOreHeTUYECKOro
neverHns adpGeKTUBHOCTb 3HAYMTENBHO HUMKE MO CPABHEHMIO C AETbMU, TEPANUSA KOTOPbIM HavaTa
[0 Pa3BUTUA BblParKEHHbIX KAMHUYECKUX MPOABAEHUN.

CMA | muna (6onesHb BepdHuza—TogpmaHa). CMA | Tuna senaetca Hambonee
pacnpocTpaHeHHon dopmoi 3aboneBaHMA 1 cocTaBnaeT okosno 50-60 % Bcex cnydyaes. epBble
CMMNTOMbI NOABAAKOTCA B BO3pPaCTe A0 WeCTU MeCALLEB, Yallle BCEro B NepBble TPU MeCALLA KU3HW.

KAnMHMYecKaa KapTMHa XapaKTepu3yeTcA  BblPa’KEHHOM  MbILIEYHOM  TMMNOTOHMEN,
nporpeccupytolle cnabocTbtd  MPOKCMMA/bHbBIX — MbILILL,  CHUXEHMEM WM OTCYTCTBMEM
CYXOXW/bHbIX pedeKkcoB, HapyLeHUEM COCaHNA U TNOTaHMA. XapaKTepHbIM NPU3HAKOM ABNAETCA
HEBO3MOMXHOCTb ~ CaMOCTOATENbHOIO  YAEPXaHMA  rOA0Bbl W AOCTMXEHMA  HaBblKa
CaMOCTOATENbHOIO CUAEHMUA.

Mo mepe nporpeccMpoBaHma 3ab0n1eBaHNA Pa3BMBaeTCA CNaboCTb MeXpebepHbIX MbllLLLL,
4TO NPUBOANT K GOPMMPOBAHMIO NAPaAAOKCANIbHOIO AbIXaHWA, HAPYLLIEHWIO BEHTUAALMM NETKMX U
NOBTOPHbIM  pecnupaTopHbIM  MHbEKUMAM. Tpu  OTCYTCTBMM MATOTEHETUYECKOTO /1eYeHUs
HONbLIMHCTBO AeTel normbanu UaM Hy»Kaanmcb B MOCTOAHHOM pPecnupaToOpHOM NOAAEPIKKe B
nepsble ABa roAa K13HW.

B HacTodAllee BpemMs BHeApeHME HYCUHepceHa, pucamMnaama M [eHHOW Tepanuu
CYLLLECTBEHHO M3MEHMN0 NPOrHO3 3aboneBaHuns. Mpn Havane neyeHns B NPecMMnToMaTUYECKON
CTaMn MHOrMe AeTM CNoCOOHbI CaMOCTOATENbHO CUAETb, CTOATb U AaKe XOAMTb, YTO paHee
CYMTANIOCb HEBO3MOXKHbIM.

CMA Il muna. CMA Il Tvna obbiuHO AebroTupyeT B Bo3pacTe oT 6 A0 18 mecsues. [eTtn
yCcneBaloT NpuobpecT  HaBblK  CaMOCTOATENIbHOTO  CUMAEHMSA,  OAHAKO  CNOCOBHOCTb
CaMOCTOATENIbHO XOANTb Yy 60/bLIMHCTBA NALUMEHTOB HE Pa3BMBaETCA.

OCHOBHbIMM KAMHUYECKMMM MPOABAEHMAMM ABAAKOTCA MPOrPeccHMpyrollan MbllLeYHan
cnabocTb, NPEMMYLLECTBEHHO MPOKCUMA/IbHbIX OTAE/N0B KOHEYHOCTEN, TPEMOP NabLEB KUCTEN,
CHUMKEHME CYXOXMUbHbIX pedieKcoB M NOCTENEHHOE OrpaHuYeHne ABUraTe/IbHON aKTUBHOCTM.
NHTennektyanbHoe pa3BuT1E AeTel OCTAETCA NOIHOCTBIO COXPAHHbIM.

B cBA3M C AanTeNbHbIM TedeHnem 3abosieBaHnsA NoCTENEHHO GOPMUPYIOTCA BTOPUYHbIE
opToneaAMYecKMe OCNOKHEHNS, BKIOYAS CKOJIMO3, KOHTPAKTYPbl CYCTaBOB, AedopmaLmmn rpyaHom
KNETKM U BbIBUXM Ta30beApeHHbIX CyCTaBOB. 3HauMTe/bHad 4acTb MALMEHTOB HYXKAAeTcA B
MCMONb30BAHNN UHBAMAHOM KONACKM.

MPOAONKUTENBHOCTb XKU3HW 3HAUMTESIbHO Bbile No cpasHeHMto co CMA | Tvna, ocobeHHo
NpW CBOEBPEMEHHOM MPOBEAEHUN PECNMPATOPHOM MNOAAEPKKU, HYTPUTMBHOM KOPPEKLMM U
COBPEMEHHOWN NaTOreHeTMYEeCKOM Tepanum.

CMA Il muna (6one3Hb Ky2envbepaa—BenarHdep). CMA Il TMna oTAnYaeTcs OTHOCUTEbHO
H6naronpuaTHbIM TedeHnem. 3aboneBaHue npoasaseTca nocne 18 mecAues XM3HW, MHOrAA B
OOWKOABHOM AN WKOABHOM BO3pacTe.
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Bce get nepBOHAYanbHO HAYMHAKOT CAaMOCTOATENbHO XOAMTb, OAHAKO BMOCNEACTBUM
OTMEYaeTCcA NOCTENEeHHOE CHUMXEHME MbILWEYHOM CMAbl, BbICTPaAA YTOMAAEMOCTb, TPYAHOCTM Npwm
noabeme No NecTHULE, BCTaBaHuu ¢ nona u bere.

XapaKTepHbIM CMMNTOMOM ABAAETCA MONOKMUTENbHbLIM CMMNTOM [0Bepca, NpU KOTOPOM
pebeHOoK MCNoNb3yeT PyKWU ANA NOoAbEMA M3 MONOXKEHUA CUAA AW Nexa BCAeAcTBME cnabocTu
MbILLL, TA30BOrO NOACa.

Mo mepe nporpeccnpoBaHuns 3abonesaHnsa pas3BmBaeTca aTpodMA NPOKCUMANbHbBIX MblLLLL
HUXKHUX KOHEYHOCTEM, NOABNAKTCA HAapyLEeHMA NOXOAKM, GOPMUPYIOTCA KOHTPAKTYpPbl M CKONMO3.
HecmoTpa Ha nocTeneHHoe yxyAlleHue ABUraTeNibHbIX GYyHKUMA, NPOAOMIKUTENbHOCTb MKU3HU
H60NbLWNHCTBA NaLUMEHTOB ocTaeTca 6/1M3KOM K 0OLWen NonynALMOHHOMN.

HasHayeHWe naToreHeTMYecKoW Tepanuu  MNO3BONAET  3HAYMTENbHO  3aMea/IUTb
nporpeccMpoBaHne 3aboneBaHMs WM COXPaHUTb  CMOCOOHOCTb K CaMOCTOATE/IbHOMY
nepeasu»KEHUIO Ha NPOTAXKEHMMU MHOTUX NeT.

CMA IV muna. CMA IV Tuna asnsetcs Hanbonee peakon n Hambonee nerkon Gopmon
3abonesaHus. MepBble cumnTombl noseaatoTcsa nocne 20—30 neT, HorAa 3HaYMTENbHO NO3XKeE.

MauneHTbl OTMeYatoT NOCTENEHHO HapacTatoLlyto cnaboCcTb MblWL, TA30BOrO M NAeYeBOro
noAca, yMepeHHyt aTpoduio MbIWL, U CHUMXKeHMe U3NMYECKOW BbIHOCAMBOCTW. 3abonesaHue
nporpeccupyet meaNeHHO, PeAKO NPUBOAMUT K BbIPAXKEHHOW MHBANMAM3ALNN U NPAKTUYECKM He
BAMAET Ha NPOAO/IKUTENBHOCTD KU3HMU.

MockonbKy AaHHas GopMa BCTpevaeTcA MpeuMMyLlecTBEHHO BO B3POC/IOM BO3pacTe, B
neAnaTpMYeCcKon NPaKTMKe OHA MMEeET OrPaHNYEeHHOE 3HaYeHue.

CoBpeMmeHHble NpeCTaBNEHNA O KnaccudumKaumm

B nocnenHue roabl TPagMUMOHHAA KnaccmduKkauma NnocTeneHHo A0MNONHAETCA OLEHKOM
GYHKUMOHANBbHOTO CTaTyca NauMeHTa. TO CBA3AHO C TeM, YTO BHeApeHWe MaToreHeTUYecKoM
Tepanuu CyLecTBEHHO M3MEHWI0 ecTeCTBEHHOE TeyeHme 3aboneBaHmA.

B coBpemMeHHOM KAMHMYECKOM MpPaKTMKe NauMeHTOB HepeaKo MNOAPA3LEeNAtoT Ha Tpu
GYHKUMOHANbHbIE rPynMbl:

» He cupawme naumeHTbl (non-sitters);
»  cuaawme naumedTsl (sitters);
» xopsauwme nauneHTs! (walkers).

MonobHaa KnaccuduKauma LWKMPOKO MCMNONb3YETCA B MEXAYHAPOAHbIX KAMHUYECKMX
nccnegoBaHMax WM no3sonseTr 6Honee 06bEKTUBHO oOuUeHMBaTb 3QPEKTUBHOCTL JleYeHMs
He3aBMCMMO OT Bo3pacTa AebtoTa 3aboneBaHus.

Kpome TOro, mpv MpOrHO3MpoOBaHWM TeyeHua 3aboneBaHMA o0bOA3aTeNbHOE 3HaYeHue
nMeeT onpedeneHne Koamdectsa Konuin reHa SMN2, MOCKOAbKY AaHHbIM MOKasaTeslb TECHO
CBA3AH C TAMECTbIO KAMHWMYECKMX MPOABAEHWIN U BEPOATHOCTbIO AOCTUNKEHMA OnpeaeneHHbIX
ABUraTeNbHbIX HaBbIKOB.

KnuHuyeckoe 3Ha4yeHue Knaccugukayuu. Knaccudmkauma CMA  mmeeT BaxkHoe
npakTMyeckoe 3HayeHune. OHa NO3BO/NAET Bpayy ONpeaAennTb npeanonaraembli MPOrHo3
3a00/1€eBaHMNA, OLUEHUTb PUCK Pa3BUTMA AOblXaTENbHOM HEAOCTAaTOYHOCTM M OpTOneAmyecKmnx
OCNOXHEHMIN, BbI6paTb ONTUMAAbHYIO CTPATErnto NaToreHeTMYecKkor Tepanuu K paspaboTaTtb
WHOMBUAYANbHYIO MPOrpammy peabuantaumn.

BmecTte C TeM COBpPEMEHHbIe MeXAYHAPOAHbIE PEKOMEHAAUMM MOAYEPKMBAOT, YTO C
noasneHnem 3GGEKTUBHbIX METOAOB /NIeYEeHUA TpaHuLbl Mexay OTAeNbHbIMW Tunamu CMA
CTAaHOBATCA MeHee BblpaXKeHHbIMKW. Bce valle NporHo3 onpeaensaeTca He TONbKO KAMHUYECKMM
TMNOM 3aboneBaHWA, HO M BO3PACTOM Hayana Tepanuu. [aumeHTbl, NONyYMBLIME NeYeHue B
NPecMMNTOMaTUYECKON CTagMM, MOTYT Pa3BMBATLCA 3HAYMTENbHO Nydlle, Yem npeanoiaranocb
COMNacHO TPaAMLUMOHHOM KnaccudumKaumm.
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Takum 06pa3om, coBpemMeHHaa KnaccuduKauMa CNMHANbHOW MbleYHoW aTpodum
CoYeTaeT KNaCCMYeCKoe pasfeneHne no BO3pacTy AebioTa M AOCTUTHYTbIM  ABUraTesibHbIM
HaBblKaM C OLEHKOW GYHKLUMOHANLHOTO COCTOAHMS MaUMEHTa U FEHETUYECKMX OocobeHHocTel
3aboneBaHuns. Takon noaxon obecnedymBaeT 6osee TOUYHYIO OLEHKY MPOrHo3a M cnocobcTeyeT
NepcoHaNM3npPoBaHHOMY BbIbOpy Ne4ebHOM TaKTUKN.

KNAMHUYeCcKas KapTWMHa CNUHaNbHOM MblWeYHOW aTtpodumn y peter. KaumHudeckue
NPOSABNEHUA CMMHANbHOW MblliedyHON aTpodum (CMA) XxapaKTepusyroTca 3HAYUTENIbHbIM
NoAMMOPPU3IMOM M 3aBMCAT OT Bo3pacTa AebtoTa 3abonesaHuns, cteneHn aeduumrta 6enka SMN,
KonnyectBa Konuit reHa SMN2 M CcBOEBPEMEHHOCTM Hayana MaTOreHeTUYecKon Tepanuu.
HecmoTpAa Ha pasnnuma mexay OTAeNbHbIMW  KAMHWYECKMMKU Tunamu, Ans Bcex dopm
3a00/1€BaHNA XapaKTEPHO MNpOrpeccupyrollee nopaxeHne a-MOTOHEMPOHOB MepeaHUX POoros
CMUHHOTO MO3ra, COMPOBOMAAOWEECA PaA3BUTUEM CUMMETPUYHOM MbllleYHON cnaboctw,
rMNOTOHWM, aTPODMU CKENETHOM MYCKyNaTypbl M CHUMNKEHWEM CYyXOXWUAbHbLIX pediekcoB npu
COXPaHHOCTN YyBCTBUTENIBHOCTM MU KOTHUTUBHbBIX QYHKLMIA.

KnnHuyeckaa KaptuHa CMA  dopmumpyetca MNOCTENEHHO M MOMKET CyLWEeCcTBEHHO
BapbMpPOBaTb — OT TAXKE/bIX NPOABNEHUN y)Ke BO BHYTPUYTPOOHOM Nepuose A0 OTHOCUTENbHO
MeAIeHHO NPOrpeccupytolen MbllleyHon cnabocTh y AeTen cTapllero Bo3pacrta. B cBA3m ¢ aTum
Bpayy-neAmaTpy BaXKHO 3HaTb HE TO/IbKO KNACcCMYeCcKne CMMNTOMbI 3ab0s1eBaHNA, HO U paHHMe
HecneunduyecKkne NpmUsHaKkM, NO3BONAKLLLME CBOEBPEMEHHO 3aN0A403PUTb ANATHOS.

Obwue KnuHu4Yeckue nposasneHuA. Hanbonee xapakTepHbiMm npossneHnem CMA asnaetca
nporpeccupytollaa CUMMETPUYHAA MbllleyHas cnabocTb, NPeMMmyLLEeCTBEHHO 3aTparvBatollan
NPOKCMMaNbHbIE OTAENbl KOHEYHOCTEN. B nepByto oyepesb NOPAXKAOTCA MbIWLbl N€Y4EBOrO U
TAa30BOroO NOACA, TOrAa Kak MblIlWLbl KUCTEM, CTON M NL,A BOBNEKAIOTCA 3HAYUTEbHO MO3XKe UAN
OCTatOTCA OTHOCUTEIbHO COXPAHHbIMMU.

OLHOBPEMEHHO pPa3BMBAETCA BbIPAXKEHHAA MblleYHas T[MNOTOHMA, OOyC0BAEHHAA
[eHepBaLMen CKeneTHoOM MYCKynaTypbl. Y AeTel CHUMMKAeTcA CONPOTWMBAEHWE MPW MACCUBHbLIX
[BUKEHMNAX, KOHEYHOCTU CTAHOBATCA KMATKMMMY», YMEHbLAETCA OOBbEM aKTUBHbIX ABUNKEHWNA.
iIMeHHO nNoaTomy 3aboneBaHWe HepeaKo BNepPBble NPOABAAETCA CUHAPOMOM «BANOro pebeHka»
(floppy infant syndrome).

BaxkHo ocobeHHOCTbio CMA sBAsSeTCcA MOCTEMNEHHOE WCYE3HOBEHUE CYXOMKMJIbHbIX
pednekcos. OcnabneHne MM OTCYTCTBME KONEHHDBIX, aXMAN0BbIX U APYrnx pedaeKkcos CBA3AHO C
rmbenblo MOTOHEMPOHOB N HapPYLLEHMEM NPOBEAEHNA UMMNY/bCa NO pedeKTOPHON ayre.

Mpn 3TOM 4YyBCTBUTENBHOCTb, QYHKLMW TAa30BbIX OPraHOB, WMHTENANEKT, CNyX W 3peHue
OCTatOTCA COXPaHHbIMK. [leTn XOpoLWwo NOHMMAOT 0BpPaLLEHHYIO PeYb, IMOLIMOHANBHO pearnpytoT
Ha OKPYKatoWMX U AEMOHCTPMPYIOT HOPManbHOE NCUXMYECKOEe Pa3BUTUE, YTO ABAAETCA BarKHbIM
AMArHOCTUYECKUM NPU3HAKOM Npu anddepeHUmanbHOM AnMarHoCTUKe.

OcobeHHocmu molwevHol cnabocmu. MpblweyHaa cnabocte npu CMA mmeeT pag
XapaKTepHbIXx ocobeHHocTen. OHa pa3BMBAETCA NOCTENEHHO, HOCUT CUMMETPUYHBIM XapaKTep u
NPeVMyLLEeCTBEHHO MNOParkaeT MPOKCMMANbHbIE MblWLbl KOHEYHOCTEMN.

Ha paHHMX 3Tanax poauTens MoryT OTMevaTb CHUMKEHWe ABWMraTeNbHOM aKTUBHOCTM
pebeHKa, pedkne ABMMKEHMA HOoramu, TPyAHOCTM NpWU yAEepXKaHMWM TON0Bbl, HEBO3MOMXKHOCTb
nepeBopayYnBaThbCA MAM CAaMOCTOATENbHO CaAMTbCA. Y AeTeil CTapliero BO3pacTa MOABAAKOTCA
3aTpyaHeHnAa npu bere, noagbeme No NeCTHULE, BCTaBaHWM C NOAa U AAUTeNbHOM xoab6be.

MoCKONbKY NOparkeHMe HaunMHaeTca ¢ Hanbonee KPYMNHbIX ABUraTeNbHbIX €4NHNL, MblLULb
Ta30BOro NOACA CTPALAIOT PaHbLUe MbIWL, KUCTEM M CTOM. ITO 0OBACHAET XapaKTEPHY «yTUHAA»
NOXOAKY, TMONOXWUTENbHbIN CMMNTOM [oBepca W  MOCTENEHHYK  yTpaTy CNOCOBHOCTU
CaMOCTOATEIbHO NepeaBuraTbCA.

CnefyeT NoAYEPKHYTb, YTO BbIPAXKEHHOCTb MblLLIEYHON CN1abOCTN 3HAUYUTENBHO OT/IMYAeTCA
npu pa3nnyHbix TMnax CMA. Y geteit ¢ | Tunom 3abonesaHue HbICTPO NpOrpeccuMpyeT n NPUBOAUT
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K TAYKENOW ABUraTeNbHOM HEAOCTaTOYHOCTH Y)Ke B NepBble MeCALLbl *KM3HK, Toraa Kak npu lll Tune
CMMNTOMbI MOTYT HapacTaTb B TEYEHNE MHOTUX IET.

bynsbapHsie HapyweHus. o mepe NporpeccnpoBaHmna 3abonesaHma y 4acT NaUMEHTOB
Pa3BMBAETCA NopaxkeHue BynbbapHON rpynmbl MbiLLLL.

Hanbonee xapakTepHbIMM NPOABAEHNAMM ABNAIOTCA:

HapylweHMe CocaHma y rpyaHbIX AeTein;
3aTpyAHEHWE IN0TaHuA;
nonepxmBaHMe NP KOPMAEHUNK;
NOBbIWEHHOE COHOOTAENIEHNE;
cnabocTb KeBaTeIbHOM MYCKY1aTypbl;
n3ameHeHune Tembpa ronoca.

HapyweHue GyHKUMM MbIWL, TAIOTKM 3HAYUTENBHO YBEMUMBAET PUCK acmmMpaummn nuum 1
Pa3BUTMA ACMNMPALMOHHOM MHEBMOHWUK, YTO TpebyeT CBOEBPEMEHHOM OLEHKU HYTPUTUMBHOIO
CTaTyca M KOHCYNbTaLMM CNELMANMUCTOB NO HAPYLIEHMIO TNOTaHMA.

LlbixamerneHele HapyweHuA. TloparkeHne AblXxaTe/IbHOM MyCKyaTypbl ABNAETCA OAHON M3
Hanbonee cepbesHbix KNMHMUYECKMX ocobeHHocTelt CMA.

Bcnenctame cnaboctmn mexpebepHbiX MbIWL, YMEHbLIAETCA IKCKYPCUA TPYAHON KNETKM,
CHMMKAETCA KM3HEHHAA EMKOCTb NErKMX 1 HapyLwaeTcA 3GOEeKTUBHbBIN Kalenb.

[na netelt paHHero BO3pacTa XapaKTepHO TaK Ha3blBaemMoe MnapafoKcanbHoe ApblxaHue,
NpY KOTOPOM BO BPEMA BAOXa FPyAHaA KAeTKa NPaKTUYECKM He pacluMpAeTCa, TOr4a KaK KUBOT
3HAYUTEIbHO BbINAYMBAETCA 33 CHET OTHOCUTENBHOM COXPAHHOCTU GYHKLMM Anadparmbl.

HepoctaToyHoe — ouMlleHWe  AbIXaTesbHblIX — MyTel  CNocoOCTBYeT  HAKOMAEHUIO
OPOHXMANbHOIO CEKPETa, Pa3BUTUIO aTeNIEKTA30B M NOBTOPHbIX MHOEKUMA HUKHUX AblXaTeNbHbIX
nyTen.

VVVVVYVY

Mpn  OTCYTCTBUM CNEUMANU3MPOBAHHON PECNMPATOPHOM MNOAAEPKKM  MOCTENEHHO
bopmmpyeTca XpoHUYecKas AbixaTebHas HeA0CTaTOYHOCTb.

OpmoneduyecKue 0CMoXHeHUs. XpOHMYEeCKan MbillievyHas cabocTb NPUBOANUT K Pa3BUTUIO
MHOro4YMcaAeHHbIX AedopmaLMii ONOPHO-ABUraTeNlbHOrO annapaTa.

Hamnbonee yacTto HabaoaatoTCA:

NPOrpeccupyomin CKOAnos;
KMbOCKoNNo3;

KOHTPaKTYPbl KPYMHbIX CYyCTaBOB;
BbIBMXM Ta30b6eApeHHbIX CyCTaBOB,
nedopmauns rpyaHOM KNeTKu;
orpaHuyeHne obbema ABUKEHNN.

CTeneHb BbIPAXKEHHOCTM OPTOMNEAMYECKMX OC/OMKHEHWI HaANPAMylo  3aBUCUT  OT
ABUraTeNbHOM aKTUBHOCTM NaLUMEHTA WU CBOEBPEMEHHOCTM MNPOBeAeHMA pPeabuamTaumoHHbIX
MepOonpUATUN.

KnuHuyeckue ocobeHHocmu pa3nuyHsix munog CMA. CMA | muna. Y peteit co CMA | Tvna
CMMMNTOMbI MOABAAIOTCA Y)Ke B MNepBble MecAlbl KU3HW. PoauTenn OTMEYaloT BbIPaXKEHHYIO
MbllleYHyo cnabocTb, OTCYTCTBME MOMbITOK YAEP)KMBATb rOA0BY, CAabbIM Njay, CHUMKeHWe
ABUraTeNbHOM aKTUBHOCTU M TPYAHOCTM NPU KOPMAEHUMN.

Bo Bpema ocMOTpa BbIABAAIOTCA reHepaM30BaHHAA TMNOTOHNUS, OTCYTCTBME CYXOXKMIbHbIX
pedbneKkcoB, xapaKTepHas Mno3a «Narywkm», GbacumMKkynaumMm n3blka WM BblparkeHHaa cnabocTb
MexKpebepHbIX MblLLLL.

be3 neyeHusa 3abonesaHme HbICTPO NPOrpeccupyeT, NPUBOAA K TAKENOMN AblXaTebHOM
HeA0CTaTOYHOCTM.

CMA Il muna. Mpu CMA |l TMna AeTn cnocobHbl CAMOCTOATEIbHO CUAETL, OAHAKO HUKOTAa
He NPMobpeTatoT HaBblK CAMOCTOATEIbHOM XOAbObI.

VVVVVYVY
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OCHOBHbIMM  Kanobamn ABNAKOTCA CHUXKEHME MbILWEYHON CWUbl, HEBO3MOMXKHOCTb
CaMOCTOATE/IbHO BCTaBaTb, APOXKAHME NaANbLEB KUCTEN, BbICTPAA YTOMAAEMOCTb M NOCTENEHHOE
orpaHuyeHune ABUraTeIbHOM aKTUBHOCTMW.

Mo mepe pocTa pebeHKka GOPMMPYIOTCA BbIPaXKEHHbIN CKOMNO3, KOHTPAKTYPbl CYCTaBOB U
nedopmauns rpyaHOM KNeTKK.

CMA Il muna. et co CMA |ll TMNa HaYMHalOT CaMOCTOATENIbHO XOAUTb B ODbIYHbIE
BO3PACTHbIE CPOKMW.

MepBble CUMMNTOMbI MPOABAAOTCA CHUMMKEHMEM (QU3NYECKON aAKTMBHOCTM, YaCTbIMM
NafeHNAMM, 3aTpyAHEHNAMK Npu Bere 1 Nogbeme No NecTHULE.

MNpn obbekTMBHOM o0bCnegoBaHUKM onpedensaeTca cnabocTb Mbill, Ta30BOro MOACa,
NONOXUTENbHBLIM cumnTOmM [oBepca, ymepeHHaa atpodusa Mol Oeaep M CHUMXKEeHMue
CYXOXWbHbIX pedaeKcos.

MporpeccrpoBaHme 3ab601eBaHMA NPOUCXOANT 3HAYUTENbHO MeAIEHHEE MO CPAaBHEHMIO C
PaHHUMKN GopMamM.

BrnusHue cospemeHHbIX MemMo008 f1e4eHUA Ha KAUHUYECKY KapmuHy. Cnenyet OTMEeTUTb,
YTO B 3MOXy MATOreHEeTUYECKOW Tepanum KNacCUYecKkne KanmHuyeckme npoasneHna CMA
NOCTEeNEeHHO n3meHAtoTcA. [leTh, Noay4mBLUME NeYeHne B NPeCMMNTOMATUYECKOW CTaanmn, MOryT
[0CTMraTb BO3PACTHbIX ABWUraTeNbHbIX HABLIKOB, paHee HeAOCTYMHbIX MauMeHTam C AaHHbIM
3aboneBaHMeM. Y TaKMX MALUMEHTOB KAMHMYECKAA KapTMHA CTAHOBMUTCA 3HAYUTENbHO MeHee
BblpaXKeHHOM, a TeyeHme 6onesHn npnobpetaeT bonee 61aroNPUATHBIN XapaKTep.

B cBA3WM C 3TMM Bpayy-negmaTpy HeobXOAMMO Y4YMTbIBATb, YTO OTCYTCTBME TUMUYHbIX
CMMNTOMOB He MuCcKAtoYaeT amarHos CMA, ocobeHHO y aeTei, NOAyYaloWMX COBPEMEHHYHO
naToOreHeTUYeCcKyo Tepanuio.

Takum 06pa3om, KAMHWYECKAA KapTUHA CMUHAAbHOM MblWeYHOM aTpodumM oTanyaeTcs
WMPOKMM CMEKTPOM MPOABNEHNIM, OAHAKO BEAYLLMMM CUMNTOMaMK OCTatOTCA MPOrpeccnpyroLLasn
MbllWeYyHaa cnabocTb, TUMNOTOHWUA, CHUMKEHWUE CYXOXWbHbIX pPedNeKCoB U  HapylleHue
[ABUraTeNbHOrO Pa3BUTMA MPU COXPAHHOCTM KOTHUTMBHBLIX OYHKLUMIA. 3HAHUE KAMHUYECKMX
ocobeHHoCTeN pas3nmyHbix Gopm 3aboneBaHNA NO3BONAET CBOEBPEMEHHO 3ano03puTb CMA u
HanpaBuTb pebeHKa Ha MONeKyNApHO-reHeTM4yeckoe obcnenoBaHMe, YTO MMeeT pellatollee
3Ha4YeHWe AR PaHHEero Havyana NaToreHeTUYeCcKom Tepanmm.

CuHapom «BAnoro pebeHka» Kak KNoY K paHHeN AMArHOCTMKE CMWHANbHOM MbILLEYHOM
atpodun. CuHapom «Banoro pebeHka» (floppy infant syndrome) npeacrasnser coboi
KANHMYECKMIA CUMNTOMOKOMIIEKC, XapaKTEPU3YIOLLMNCSA BbIPaKEHHON MbILLIEYHON TMNOTOHMEN,
CHMXXEHWEM OBWUraTe/IbHOM aKTMBHOCTM M HapyweHnemM GOPMMPOBAHMA MOTOPHbBIX HABbIKOB Y
[eTei  nepBbix MecAUEB XKM3HW. [laHHbIK CUMHAPOM He ABAAETCA CaMOCTOATENbHbIM
3a00/1eBaHNEM, @ CAYKWUT NPOABAEHWEM LUMPOKOTO CMEKTPa MNATONOMMYECKMX COCTOAHWN,
BK/lOYAtOWMX  3aboneBaHMAa  LUEeHTpasbHOM U nepudepruyeckon  HEPBHOM  CUCTEMBI,
HacneACTBEHHblE HEPBHO-MblWeYHble O0Ne3HW, BPOXKAEHHbIE MMONATUKM, MeTabonnyeckue
HapyLWeHWA, XPOMOCOMHbIE CUHAPOMbI M HEKOTOPbIE SHAOKPUHHbIE 3aboneBaHma. Cpeam NpUYMH
nepudepmnyeckon MbILLIEYHOM TMNOTOHUKM 0coboe MeCTOo 3aHMMAaeT ChuHaAbHas MbllleyHan
atpodus (CMA), npm KOTOPOM paHHEEe BbIABNIEHME MMEET peLliatolilee 3HaYeHue AN COXpaHeHun
OYHKUMM MOTOHEMPOHOB W AOCTUMMKEHMA MaKCMMaibHOM 3PPEKTMBHOCTM MATOreHeTUYeCcKom
Tepanuu.

CoBpeMeHHble MeXAyHapOAHble peKkomeHZauun NoAYEPKMBAIOT, YTO CBOEBPEMEHHOEe
pacno3HaBaHWe CUHAPOMAa «BANOro pebeHKa» BPaYOM-NeAMaTPOM MO3BOMAET 3HAYUTENbHO
COKpPaTUTb AMArHOCTUYECKMIN Nepuos U obecneynTb paHHee HanpaBieHne naumeHTa K A4eTCKoOMy
HEeBPO/IOry W Bpayy-reHeTuKy. B anoxy naTtoreHeTMYecKon Tepanuu KoHuenuma «time is motor
neuron» («Bpema — 3TO MOTOHENPOHbI») NprobpeTaeT 0cobY aKTyaNlbHOCTb, MOCKONbKY KaXKaan
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HeAenAa 3a[eprKKM OMArHOCTMKM  COMPOBOMAAETCA HeobpaTMMOW yTpaTon ABWMraTesbHbIX
HENPOHOB.

KnuHu4yeckue npu3HaKu cuHOpoma «8Aano2o pebeHka». OCHOBHbIM MNPOABAEHMEM
CMHAPOMA ABNAETCA reHepannM30BaHHAA MbllEYHaAA TMNOTOHMA. Y)Ke Npu nepBOM OCMOTPE
obpalatoT Ha ceba BHUMAHME CHUMKEHHbIA MbIWEYHbIN TOHYC, OTCYTCTBME GU3MONOTMYECKOro
COMPOTMBAEHMA MNPU NACCMBHbIX ABMMKEHUAX M NOBbILIEHHAA NOABUMKHOCTb CyCTaBOB. KOHeYHOCTH
pebeHKa cBOOOAHO CBMCAIOT, MblLLbI BbIFAAAT APAOALIMM, @ AKTUBHbIE ABUMXKEHWA CTAHOBATCA
PeAKMMM U MaNoaMnANTYAHbIMM.

Y neteit co CMA poanTen 4acto OTMEYatoT, YTo pebeHOK Masio ABUraeT PyKamMu M Horamu,
He yOepKMBAEeT ro/loBy B BO3PaCTe, KOrga 3TO YXKe OXMAAETCA, peAKko NepeBopaymBaeTca U
ObICTPO YyCTaeT BO BpemsA KOpMIeHMA. Hepeako MMeHHO poauTenu nepsbiMu obpallatoT
BHMMaHMeE Ha TO, YTO PeDEHOK KaXKeTCA KCAMLIKOM CMOKOMHBbIM» MU «HE TaKMM aKTUBHbIMY», KaK
apyrne aeTw.

Mpn 06beKTUBHOM 06CNeA0BaHNN XapaKTePHbI Caeayrolme NPU3HaKK:

BblparkeHHaa anddy3Haa MbileyHas rTMNOTOHMA;

CHUMKEHME UK OTCYTCTBME CYXOXKMIbHbIX pedIeKCoB;

CMMMETPUYHAA CNaboCcTb NPEeNMYLLECTBEHHO NPOKCUMAbHbIX MbILULL;
yMeHblleHWe 06bema aKTUBHbIX ABUKEHUI;

3aZieprkka GOPMMPOBAHMA BO3PACTHbIX ABUraTebHbIX HaBbIKOB;
COXPaHHOCTb CO3HAHWA, MHTENNEKTA U YYBCTBUTENbHOCTY.

OfHMM M3 xapakTepHblx cumnTomoB CMA aBnaTca GacumMKyNAUMM A3bIKa — Meakue
HEenpon3BO/ibHblE NOAEPTMBAHUA MblLLIEYHbIX BOJIOKOH, XOPOLO 3aMeTHble Npu ocmoTpe. XOoTA
9TOT MpPW3HaAK BCTPEYaEeTCA He Yy BCeX MNaALMEHTOB, €ro Hanuyme 3Ha4YUTeNbHO MOBbIAET
BEPOATHOCTb NOPa*KeHUA Nepndepnyeckoro MOTOHENPOHa.

OcobeHHocmu u3uKanseHo2o obcnedosaHua. Mpu ocmoTpe pebeHKa C MblleYHON
rMNOTOHMEN BPay AO/IKEH OLLEHUTb MbIWEYHbIA TOHYC, CUY, CYXOXWIbHble pedniekchl, 0bbem
aKTUBHbIX ABMKEHNI 1N COOTBETCTBME MOTOPHOMO PA3BUTUA BO3PACTHLIM HOPMAM.

[nA OueHKM rTMNOTOHMM NCNONB3YHOTCA NPOCTbIE KNMHUYECKMNE TeCTbl:

Mpoba Ha Tpakumto (traction response). Mpu noaTArMBaHMM pebeHKa 3a PyKu wu3
MNONIOXKEHMA NeXKa roNoBa 3HAYUTENbHO 3aNPOKMAbIBAETCA Ha3ag, BCAeAcTBMe CNabocTy MblL,
wew.

VVVYVYVYVYY

Mpoba Ha BepTMKanbHOe noagellnBaHue. PebeHOK CNOBHO «MPOCKA/Nb3blBAET» MeXay
pPyKaMu Bpaya 13-3a BblpaXKeHHOM c1abocTm NaeyeBOro noAca v Ty10BMLLA.

Mpoba Ha ropm3oHTanbHOe noagelnBaHme. Mpu yaepKaHum pebeHKa NMLOM BHU3 Teno
npunobpetaeT popmy nepesepHyTON ByKBbl «U» BCAeACTBUE HEAOCTATOYHOIO MblLIEYHOTO TOHYCA.

3TU KAMHUYECKMe TecTbl He ABAAlTcA cneundudHbimm ana CMA, oaHako Mo3BOAAIOT
ObICTPO BbIABUTb BbIPAXKEHHYKO MbIWEYHYD TUMOTOHMIO W ONpeaennTb HeobXxoaMMOCTb
JanbHenwero obcnesoBaHMs.

«KpacHele naeu», mpebyrowue ucknovyeHua CMA. CoBpeMeHHble KAWHWYecKue
PEKOMEHAAUMN  BbIAENAOT PAA  MNPU3HAKOB, HaAM4Me KOTOpbiX TpebyeT 06A3aTenbHOro
npoBeaeHNA MONEKYNAPHO-TreHEeTUYECKOro nccnegosanma Ha CMA.

K TaKMM NpM3HaKam OTHOCATCA:

Bblpa*KeHHaA rmnoToHMA 6e3 NPM3HaKOB NOPAXKEHNA LLEHTPANIbHOM HEPBHOM CUCTEMBI;
OTCYTCTBME UM 3HAUYUTENBHOE CHUMKEHME CYXOXMIbHbIX PedNEKCOB;

CMMMETPUYHAA NPOKCMMabHAA MblleyHan cnabocTb;

3aepKKa MOTOPHOrO Pa3BUTUA;

HEBO3MOXHOCTb YAEepPKMBaTb rON0BY Noc/e 4 mecaLes;

OTCYTCTBME CAMOCTOATENLHOMO CUAEHMA Nocae 9 mecALes;

yTpaTa paHee NpuobpeTeHHbIX ABUIraTeIbHbIX HABbIKOB;

VVVVVYYYVY
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»  dacumMKynaummn A3biKa;

» napajoKcanbHoe AbIXaHue;

» CeMeMlHbll aHaMHe3 HepBHO-MbIWEYHbIX 3aboNeBaHU  WMAM  pPaHHEel OeTCKOM

CMEepPTHOCTM.

[axke npu OTCYTCTBMW BCEX MNEPEUYMC/NEHHbIX MPM3HAKOB BPa4Yy [O/IKEH COXPaHATb
HAaCTOPOXEHHOCTb, eCAM Habto4aeTca CoOYeTaHME MbILLIEYHOM TMNOTOHUN U MPOrPECCUPYIOLLEN
ABUraTeIbHON HeJOCTaTOYHOCTH.

JluppeperHuyuansHas dugeHOCMUKA CUHOPOMA «B8An020 pebeHKka». CUHAPOM MblLLEYHOM
TMNOTOHUM BCTPeYaeTcs npu HOMbWOM 4yucne 3aboneBaHuin, nosToMmy AndpdepeHUmanbHas
AMarHOCTUKa NpeacTaBifaeT cobol BaxKHeNWnin 3Tan obcneaoBaHms.

Mpeskae Bcero HeobxoaMMo onpeaennTb YPOBEHb NOPAKEHNA HEPBHOW CUCTEMDI.

LleHTpanbHasa rMNoToHWMA HabAlAAeTCA NPU TUNOKCUYECKM-UILEMMYECKOM MOPAXKEHUM
rONIOBHOTO MO3ra, BPOXAEHHbIX MOPOKAx Pa3BUTUA LEHTPA/SbHOM HEPBHOM CUCTEMBI,
reHeTUYECKUX CUHApPOMax (Hanpumep, cuHapome [ayHa), uepebpanbHbix ManbdoOpMaLMAX U
HeKkoTOpbIX Gopmax 3NUAENTUYECKMX 3HUedbanonaTni. [na 3TUX COCTOSHUN XapaKTEepPHO
COXPaHeHWe UK NOBbILLIEHNE CYXOXMNbHbIX pedIeKCcoB, HaNMUYne HapyLWweHWI CO3HaHMA, Cy40por
WU KOTHUTUBHbIX PACCTPOMCTB.

Mepudepunyeckas  rMNOTOHMA  PA3BMBAETCA  MPW  MOPAXKEHWMM  MOTOHEMPOHOB,
nepndepnyecKnx HepBOB, HEPBHO-MbILWEYHbIX CUHANCOB UM CAMOW MbllEYHOM TKaHWU. IMEeHHO K
aTom rpynne oTHocutcs CMA.

Mpu nposeaeHn anddepeHLManbHOM ANArHOCTUKN HEODXOAMMO UCKIHOUNTD:
BPOXAEHHbIE MMONATUK;

BPOXAEHHbIE MblLUEYHble AUCTPODUM;

BPOMAEHHYIO MUOTOHNYECKYIO ANCTPODUIIO;
BPOXAEHHbIE MUACTEHNYECKNE CUHAPOMbI;
HeoHaTa/IbHYt0 MMACTEHWIO;

HacneACTBEHHble MOTOPHO-CEHCOPHble HelponaTnuy;
bonesHb Momne;

MUTOXOHAPWaNbHble 3ab0NeBaHMA;

BPO/AEHHbIN TMNOTUPEODS;

» TAXenble HapyleHna obMeHa BelLecTs.

OnddepeHumanbHan AMarHOCTMKA AO/KHA MPOBOAMTLCA MO3TANHO C YY4ETOM AAHHbIX
KAMHMYECKOrO  OCcMoTpa, NabopaTopHbIX  MUCCNeAO0BaHUN,  dneKTpoHenpomumorpadum U
MONEKYNAPHO-TEHETUYECKOrO aHaNM3a.

Anzopumm Odelicmsull spaya-neduampa npu noodozpeHuu Ha CMA. Tpn BblABNEHUM
MbIWEYHOM TMMOTOHMM Bpay TMEPBMYHOrO 3BEHA [AO/KEH NPUAEPMKMBATLCA  YETKOro
[MArHOCTMYECKOro aAropuTma.

MNepBOHa4YabHO NPOBOAMTCA NOAPOOHbLIM cOOpP aHamHe3a C yToYHEHMEM OCODEeHHOCTEMN
TeyeHMs 6epemMeHHOCTW, ABUraTeNbHOM aKTMBHOCTM N10Aa, CPOKOB GOPMMPOBAHUA MOTOPHbIX
HaBbIKOB, CEMEMHOI0 aHaMHe3a M C/ly4aeB paHHEeN AeTCKOM CMepPTHOCTU.

Ha BTOpoM 3Tane BbIMOMHAETCA KOMMJIEKCHOE HeBposiorMyeckoe obcnenoBaHWe C
OLUEHKOM MbIWEYHOrO TOHYCa, CWUAbl, CYXOXW/bHbIX pPedEeKCoB, XapakTepa [AblXaHWs U
[BUraTeIbHOTO Pa3BUTUS.

MNPy HaAMUYUKM KAMHWYECKMX MPU3HAKOB MOparKeHua nepudepmryeckoro MOTOHEMpPOHa
pebeHKa HeobXxoaMMO B KpaTyalilimMe CPOKM HanpaBUTb K AEeTCKOMY HEBPOOTY M Bpayy-reHeTUKy
ANA NpOBeAeHNA MONEKyNAPHO-TEHETUYECKOro nccnefosanna reHa SMN1. He pekomerayetca
OTKNA/blBaTb reHETUYECKOE TECTUPOBAHME 10 3aBepLUeHMA NONHOro 06bema MHCTPYMEHTA/IbHOM
AMArHOCTMKKM, MOCKONbKY 3aZlep’KKa MNOATBEP)KAEHMA AMarHo3a MOMKET MNPUMBEeCTM K yTpaTe
BPEMEHM, KPUTUYECKN BAXKHOIO 414 Hayana NaToOreHeTUYecKon Tepanmm.

VVVVVVVYVYYVY
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Mpyv  NOATBEP)KAEHMM  AMArHo3a  NauMeHT  Ao/KeH  ObiTb  HanpasaeH B
CNeunanm3nmpoBaHHbIA LEeHTP ANA onpeaeneHns MoKa3aHWM K NMaToreHeTUMYEeCKOMY J1eYeHuto,
OLEHKM AbIXaTeNbHON QYHKUMKN, HYTPUTMBHOTO CTaTyCa M OpraHM3aumMm myabTUANCLUMNANHAPHOTO
HabtoaeHuA.

3Ha4eHue paHHel duaeHocMuku. 3a nocneaHue rodbl NpeAcTaBaeHnsa o AnarHoctuke CMA
CYLLECTBEHHO M3MEHMNUCL. ECnn paHee ycTaHOBAEHME AMArHO3a NO3BOAAN0 NPEMMYLLECTBEHHO
NPOrHo3MpoBaTb TeyeHue 3aboneBaHMA M OPraHM30BaTb CMMMTOMATMYECKYHD MOMOLULb, TO B
HacToALLee BpeMA CBOEBPEMEHHOE BbiABAEHWe 3ab0NeBaHNA HENOCPEACTBEHHO BAMAET Ha MCXOA,
neyveHuns.

Pe3ynbTaThbl MeXAyHapOoaHbIX KAMHNYECKMX nccnenoBaHui ybeantenbHo
AEMOHCTPUPYIOT, YTO AETW, HayaBluMe Tepanuio A0 NOABNEHUA KIMHUYECKMX CUMNTOMOB WU B
nepsble HeAennm nocne WX BO3HWKHOBEHMA, MMEIOT 3HAYUTENbHO /NyyllMe MOoKasaTenu
ABUraTeNbHOTO Pa3BUTUA, peXe HY)KAATCA B PECnMPaTOPHON MNOAAEPNKKE M A0CTUratoT
BO3PACTHbIX MOTOPHbIX HABbIKOB, paHee HeAOCTYNHbIX NaumeHTam co CMA.

Taknm obpasom, CMHAPOM «BANOro pebeHKa» caeayeT pacCMaTpMBaTb KaK BaXKHEMLINM
KNMHUYECKMIA  CUrHan, Tpebylowmii aKTMBHOMO AMArHOCTMYEeCKOro noucka. [losblweHune
HACTOPOXKEHHOCTN BpaYen-neamaTpoB B OTHOWEHMM CMMHANbHON MbllLEYHON aTpodun, 3HaHme
COBPEMEHHbIX aNropuTmos 06CNEL0BaHMA M CBOEBPEMEHHOE NpPOBeAEeHWE MONEKYNAPHO-
reHeTMYeCKOM  AMATHOCTMKWM  ABAAIOTCA  K/AKOYEBbIMM  YCIOBMAMM  PAHHEro  Havana
naToreHeTU4YeCcKon Tepanum 1 CyLWeCcTBEHHOIO yNyYlWeHWA NporHo3a 3abonesanHma.

CoBpemeHHble MEeTOAbl AMArHOCTMKM  CMWHAJbHOM  MbIWeEYHOW aTpodun. PaHHAA
AMArHOCTMKA CMUHANbHOM MblleyHon aTpodum (CMA) aBnaeTca oAHMM M3 onpeaenatoLmx
dakTOopoB 3PPEKTUBHOCTM MaToreHeTM4eckon Tepanuu. B oTamume oOT  HONbLIMHCTBA
HacNeACTBEHHbIX HEpPBHO-MbllWEeYHbIX 3aboneBaHuit, npu CMA cywecTByeT BO3MOXHOCTb
CYWEeCTBEHHO M3MEHUTb eCTeCTBEHHOE TeyeHne Hone3Hn Npu YyCN0BMM CBOEBPEMEHHOMO Havyana
neyveHunsa. B cBA3M C 3TUM COBPEMEHHbIM ANATHOCTUYECKMI aATOPUTM HanpaBAeH Ha MaKCMManbHO
ObicTpoe NoATBeEpPXKAEHME AMArHo3a C MCNONb30BAHWEM MOEKYNAPHO-TEHETUYECKMX METOA0B
nccnefoBaHumA.

OnarHoctnka CMA OCHOBbIBAEeTCA Ha KOMMAEKCHOW OUEHKe KAMHWUYECKOW KapTWHbI,
HEeBPO/IOrMYECKOro CTaTyca, pe3y1bTaToB N1abopaTOPHbIX M MHCTPYMEHTANbHbIX MCCAeA0BaHMM, a
TaKkKe 00A3aTe/IbHOM MONEKYNAPHO-TEHETUYECKOM MNOoATBEPXKAEHMM 3abonesaHmA. CornacHo
COBPEMEHHbIM  MEXAYHAPOAHbIM PEKOMEHAAUMAM, HaANMYME XapPaKTEPHOM  KAMHWYECKOWN
CMMNTOMATUKM  OO/KHO  CAYXWUTb  OCHOBAHMEM ANA  He3ameaNMTeNbHOro  npoBeAeHuA
reHeTUYeCcKoro TeCTMpoBaHMA He3 He0OOCHOBAHHOM 3a4EPKKN.

KnuHuyeckoe obcnedosaHue. [lepBbIM 3TanoOM AMArHOCTUKM ABAAETCA TUlATeNbHOe
KAnHMYeckoe obcnenoBaHue pebeHKa. Bpad-neamaTp WAM OETCKUMIM HEBPOAOr OLEHMBaeT
0COBEHHOCTN TeyeHua HBepeMeHHOCTM W POoAOB, CPOKM GOPMMPOBAHMA MOTOPHbLIX HABbIKOB,
Ha/MyMe CememHOro aHamHe3a HacneACcTBEHHbIX 3aboneBaHM, CAydYan paHHen AeTCKoM
CMEPTHOCTU, a TaKKe Kanobbl poaMTENEN Ha CHUMKEHME ABUTaTE/IbHON aKTUBHOCTWN pebeHkKa.

Ocoboe BHMMaHME yOendAeTcA OLEHKE MbIWEYHOro TOHYCa, CWAbl, CYXOXUAbHbIX
pebnekcos, xapaKkTepa ApblxaHuAa, QYHKUMM FNOTaHMA M COOTBETCTBMA MOTOPHOrO Pa3BUTUA
BO3PACTHbIM HOPMaM.

Hamnbonee xapakrepHbIMU KNNMHUMYECKMMK Npn3Hakamm CMA ssnatoTcs:
reHepann3oBaHHaAA MblleYHada TMNOTOHMA;

CMMMETPUYHAA NPOKCMMabHAA MblleyHan cnabocTb;

CHUMKEHME UK OTCYTCTBME CYXOXKMIbHbIX pedIeKCoB;

dacumKkynAuMN A3blKa;

NapafoKCcanbHOEe AblIXaHWeE;

OTCYTCTBME NPU3HAKOB NMOPAXKEHMA YyBCTBUTENBHON HEPBHOM CUCTEMDI;

VVVYVYVVYY
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» COXPAHHOCTb MHTENNEKTYyasIbHOro Pa3BUTHA.

CnenyeT NOAYEPKHYTb, UTO KAMHWYECKMEe npoAaBneHWA 3abonesaHma MoryT ObiTb
BblPa*KeHbl B PA3/IMYHON CTEMEHWN B 3aBMCMMOCTM OT BO3pacTa pebeHKa, KoNM4ecTBa KOMMn reHa
SMN2 1 Hayana naToreHeTMYeCcKom Tepanmnu.

JlabopamopHas Oua2HOCMUKQ. NabopaTopHble McCAeaoBaHMA He  MO03BOAIOT
noarsepamTte  AmarHos CMA, o04HaKO WMMEKT BaXXHOe 3HadeHue npu  npoBeAeHUMn
anbdepeHUManbHON AMAarHOCTUKM.

Hamnbonee yacto onpeaenstor:

» ypoBeHb KpeaTnHKMHa3sbl (KK);

» 00LMIN aHaNU3 KPOBY;

» OUOXMMUYECKMI aHaAIN3 KPOBMU;

» noKasaTenn GyHKUMM NeYeHn 1 NoYex;

» ypOBeHb TMPEOTPOMHOTO FOPMOHA U TUPOKCUHA;

» NOKasaTenn KUCNOTHO-OCHOBHOMO COCTOSIHMA MPU AbIXaTeNbHOW HEeA0CTaTOYHOCTH.

Y 60/bWMHCTBA MNAUMEHTOB YPOBEHb KPEaTMHKMHA3bl OCTAeTCA HOPMa/bHbIM MAM NULLb
He3HauyMTeNbHO MoBblWeH. I3To oTanMvaeT CMA OT MblWeYHbIX AUCTPOOUR, NPU  KOTOPbIX
KOHLLEHTPaLUMA AaHHOTO depMeHTa yBENMYMBAETCA B AECATKM pas.

Mpy HeobXoAMMOCTM BbINMONHAKTCA MWCCNEAO0BAHUA ANA  WUCKIHOYEHUA BPOXKAEHHbIX
HapyweHuit obMeHa BeLLeCcTB, MMTOXOHAPWAAbHbLIX 3aboneBaHunit n 6onesHun MNMomne.

SnekmpoHelipomuoepagua. InekTpoHenpommorpadusa (IHMI) anuTenbHoe Bpema
CYMTaNaCb OAHUM M3 OCHOBHbIX METOA0B AMArHOCTUKM 3aboneBaHmii nepndepnyeckon HepBHOM
cucTtemsl. B HacToAwee Bpema ee ponb npyu CMA HeCKOIbKO M3MeHMNACb BCAeACTBMUE LUMPOKOTo
BHEAPEHNA MONEKYNAPHO-TEHETUYECKOTO TECTUPOBAHWA.

Mpu UronbyYaToM 3NEKTPOMMUOTPaPUM BbIABAAIOTCA NPU3HAKM XPOHMYECKOWN AeHepBaLMK:
yBennM4yeHne aMnanTyabl NOTEHLMANO0B ABUTAaTeIbHbIX €ANHNL,
yBenn4yeHmne nx NpoAoKUTENbHOCTHY;

CHUMKEHME KONMYecTBa GYHKLUMOHUPYIOLWLNX ABUrAaTENbHbIX €ANHNL,
CNOHTAaHHAA aKTMBHOCTb MbIWEYHbIX BOMOKOH (GUOPUANALMKM M MONOKUTENbHbIE
OCTpble BOJIHbI).

ccnepoBaHme CKOPOCTM NPOBEAEHNA BO3DYXKAEHMA NO ABMraTENbHBIM HEPBAM 0ObIYHO
OCTaeTca B npefenax BO3PaCTHOM HOPMbI, YTO No3BonAeT oTanumTb CMA OT HacneacTBEHHbIX
noAnHenponaTui.

HecmoTpsa Ha BbICOKYO MHOOPMATMBHOCTb, NpoBedeHne IHMI He A0/KHO OTKNaAbIBaTb
BbIMO/IHEHNE MONEKYNAPHO-TEHETUYECKOrO MCCNea0BaHNA, OCODEHHO Y AeTel NepBbiX MecALEB
RUEGIZE

MoneKynapHo-eeHemu4yeckaa duazHocmuKa. MonekynapHo-reHeTM4Yeckoe nccnenoBaHme
ABNAETCA «30/10TbIM CTAHAAPTOM» ANATHOCTUKM CMMHAIbHOM MbllEYHON aTpodumK.

OCHOBHOM 3agayeit MCCNeaoBaHUA ABNAETCA BblABAEHME TOMO3UIOTHOW Aeneummn unm
APYTMX NaTOreHHbIX BapnaHToB reHa SMIN1.

Hanbonee WMPOKO NPUMEHAIOTCA CAeayroLLne MeToAb!.

MLPA (Multiplex Ligation-dependent Probe Amplification)

MeToa MLPA aBnsetcs Hanbonee MHGoOpMaTUBHbIM cnocobom anarHocTukm CMA.

OH no3Bo/sIAeT O4HOBPEMEHHO:

» onpeaennTb Hanuume aeneumm reHa SMN1;

» noacyMTaTb KONIMYECTBO KOMuii reHa SMIN2;

»  BbIABUTb HOCUTENLCTBO MyTaLLMM.

Onpepenexve Konmnyectsa Konuin SMIN2 MmeeT 601blWOE NPOrHOCTUYECKOE 3HAYeHue,
MOCKO/bKY AaHHbIM NOKa3aTeNb TECHO CBA3AH C TAXKECTbIO KAMHNYECKOTO TeyeHMA 3aboneBaHna
NO3BONAET MPOrHO3MPOBATb BO3MOMXKHbIN GYHKUMOHANbHbINA MCXOA.
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KonuyecmeeHHas noaumepasHas uenHad peakuua (gPCR). Metoa gPCR wupoko
MCNONb3YeTCA B MPOrpaMmMax MacCoOBOrO HEOHATA/IbHOTO CKPUMHUHTA.

OCHOBHbIMM MPENMYLLLECTBAMWN ABNAIOTCA:

» BbICOKas YyBCTBUTE/IbHOCTb;

» ObICTpOe NoayyYeHue pesynbraTa;

» BO3MOMHOCTb 06CN1eA0BaHMA HOMBbLLIOTO KOMYECTBA HOBOPOXKAEHHDbIX;
» OTHOCWUTENbHO HU3Kas CTOMMOCTb MCCNEA0BaHMA.

Mpn  NONOXKMTENbHOM  pe3ynbTaTe 00A3aTenbHO NPOBOAMTCA MOATBEPXAAtoLLee
MOJIEKYNIAPHO-TEHETNYECKOE nccnegoBaHme metogom MLPA.

CekseHuposaHue Ho8o20 noKosneHus (NGS). Y Hebonblol YacTn NaumeHToB Aeneums
SMN1 oTcyTcTBYET, 04HaKo 3aboesaHne 06yCA0BAEHO TOYEYHbIMW MYTaLMAMM.

B noaobHbIX Cayvaax NPMMEHAETCA TEeXHONOMMA CEKBEHMPOBAHMA HOBOrO MOKOJEHMA
(NGS), nossonstoLLLasa BbIABUTD:

»  TOYeyYHble MyTaLmu;

» HebosbluMe geneunu;

>  UHcepuuu;

» [pyrue peakune reHeTMyeckme M3MeHeHus.

Micnonb3oBaHme NGS 0COBEHHO BaXKHO MPW HAMYUU TUNUYHOM KNMHUYECKON KapTUHBbI U
OTpULLATENbHbIX pe3y/ibTaTax CTaHA4APTHOrO reHeTUYeCcKoro UccneLoBaHuA.

HeoHamanbeHbIl ckpuHuHe. OaHUM 13 Hanbonee 3HAYMMbIX AOCTUMKEHUIA COBPEMEHHOMN
neanaTpum CTano BHeApPeHMe NPOrpaMm HEOHATaNbHOMo CKPUHKUHIA Ha CMA.

VicchepoBaHme NpoBOAMTCA B NeEpBble AHW KM3HWM OAHOBPEMEHHO ¢ obcnenoBaHMeM
HOBOPOXAEHHbIX Ha Apyrve HacneacTBeHHble 3aboneBaHmA. MaTepnanom CNyKUT CyXxoe NATHO
KPOBW, MONYYEHHOE M3 KanUAAAPHOM KPOBN HOBOPOXKAEHHOTO.

OCHOBHOM LEeNblo CKPUHMHIA ABNAETCA BblABNEHME AeTer A0 NOABNEHWA NepBblX
KNMMHUYECKMX CUMMNTOMOB 3ab0N1€BaHMA.

Pe3ynbTaTbl KPYMHbIX MEXAYHAPOAHbIX WCCNeA0BaHUIM MNOKa3anu, 4YTO Ha3HayeHue
naToreHeTU4Yeckon Tepanuum B MNPECUMNTOMATUYECKOM CTaaMm MNo3BONAET  BONbLUMHCTBY
NaLMeHTOB AOCTUYb BO3PACTHbIX ABUraTe/IbHbIX HABbIKOB, CAMOCTOATE/IbHO CWUAETb, CTOATb U
XOOMTb.

NmeHHO nmosTomy BcemmpHas opraHusaumsa 34paBOOXPaHEHMA, MHOTME HaLMOHAAbHbIE
NPOrpammbl 34PaBOOXPAHEHNA WU MeXKAYHAPOAHble 3KCMepTHble COobLLIeCTBA PacCMaTPMBAtOT
BHEApPEHWE HEOHATaNbHOTO CKPUHMHIA Kak OAHO M3 Hanbonee MepCneKkTUBHbIX HaNpaBieHWM
6opbbbl co CMA.

MpeHaTaNbHAA AMATHOCTUKA U MeAMKO-TeHETUYECKOEe KOHCYbTMPOBAHME

B cembsax, rae yxe nmeetca pebeHok co CMA naun BbISBAEHO HOCUTEIbCTBO MATOrEHHbIX
BapmnaHToBs reHa SMN1, 6osbLIOe 3HaYeHWe NpruobpeTaeT NpeHaTaNbHaA AMAarHOCTUKA.

CoBpeMeHHble MeToAbl MO3BONAKT ONpPeAeNUTb TeHETUYeCKMIM CTaTyc naoda nyTem
nccnenoBaHMA MaTepunana, Moy4eHHOro Npu:

» 6MOoNCUN XOPUOoHa;

» aMHMoLeHTese;

» KopAoueHTese (No NoKasaHuaMm).

B pAage cnydaeB BO3MOXHO MpoBeAeHMe MNPEMMMNNAHTALMOHHOIO TEeHEeTUYEeCcKoro
TecTupoBaHua (PGT-M) npu MCNonb3oBaHWUM BCMOMOTaTeIbHbIX PEMPOAYKTUBHbBIX TEXHONOTMA.
3TOT noAxon, NO3BONAET BblOpaTh ANA NepeHoca aMOBPUOHbI 6e3 naToreHHbIx BapmaHToB SMINT,
CHUKaA PUCK poxkaeHUA peberHka co CMA B ceMbAx BbICOKOrO pMUCKa.

MeauKo-reHeTMYeCKoe  KOHCYNbTMPOBAHWE  BKAKOYAET  OUEHKY  pPOAOC/0BHOM,
onpeAeneHne pucka MOBTOPHOTO poxaeHua 6GonbHOro pebeHka, obOCyKAeHWe BapMaHTOB
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PEeNpPOAYKTUBHOIO NNAHWPOBAHMA U MHPOPMMPOBAHME CEMbM O BO3MOXKHOCTAX COBPEMEHHOWN
OVNArHOCTUKM U NeYeHunA.

LuggepeHuyuansHaa duazHocmuka. AnddepeHumanbHyto anarHoctnky CMA npoBoaAT ¢
LUMPOKNUM KPYyrom 3ab0os1eBaHMi, CONPOBOHKAAOLWMXCA MblLLEYHOM TMNOTOHNEN U CNAaBOCTbIO:
BPOXAEHHbIE MMONATUK;

BPOXAEHHbIE MblleYHble ANCTpodum;

BPOXAEHHAA MMOTOHUYECKAA ANCTPODUS;

bonesHb Momne;

MUTOXOHApPMaNbHble 3abonesaHms;

BPOX/AEHHbIE MMACTEHNYECKNE CUHAPOMbI;

HeoHaTa/IbHaA MUACTEHUS;

HacneacTBeHHbIE MOTOPHO-CEHCOPHbIE HEMPOMATUK;

BPOAEHHbIA TMNOTUPEODS;

cnHapom Mpagepa—Bunnu;

cnHapom [ayHa;

TMNOKCUYECKN-ULLEMMYECKOE NOPAKEHME LEeHTPAIbHON HEPBHOM CUCTEMDI.

MpW HaANYMK XapaKTEPHOW KAMHWUYECKOM KapTUHbI U NoATBepXAeHHOM aeneumn SMN1
HeobXxoAMMOCTb B NMpoBeAeHUU DONbLWMHCTBA MHBA3MBHbIX UCCAEL0OBaHWMI, BKAOYaA Buoncuto
MbILWLbI, B HACTOALLEe Bpema OTCYTCTBYeT.

CospemeHHbIli duaeHocmuyecKul aneopumm. COBPEMEHHbI anropuTM AnarHoctukn CMA
OCHOBAH Ha NPUHUMNE MUHUMU3ALUKM BPEeMeHU A0 Havana aedeHuda. [pu Nofo3peHun Ha
3aboneBaHMe Bpay-neamaTp AOMKEH KaK MOXKHO ObicTpee HanpasuTb pebeHKa Ha KOHCYbTaLMIo
K OETCKOMY HeBpOJIOry M MOJIEKYNAPHO-TEHEeTUYeCKoe uccnefoBaHue. locne reHeTU4ecKoro
NOATBEPKAEHMA AMArHO3a MPOBOAMTCA OLEHKa ymcna konuii SMN2, abixaTenbHOM GyHKUMK,
HYTPUTMBHOrO CTaTyca W ABMraTeNbHbIX BO3SMOXHOCTEN MaumeHTa. Ha OCHOBaHWWM NOAYYEHHbIX
[aHHbIX MPUHMMAETCA pelleHWe O Havyane naToreHeTUYeckon Tepanuu U  GopmupyeTca
WHAMBUAYANbHBIA NAAH MyAbTUANCUMNANMHAPHOTO HabatoaeHNA.

Takum 06pasom, COBpemMeHHas AMarHOCTMKa CMMHANbHOM  MbleYHOW aTpodum
npeactasndaeT CcobOOM KOMMIEKCHbIM MPOLECC, B KOTOPOM KIOYeBOE MeCTO 3aHMMaeT
MOJIEKYNAPHO-TEHETUYECKOE — MoATBepXAeHMe  3abonesaHuA. B ycnoBuAx  nossneHuA
3bPEKTMBHbBIX METOA0B 1e4YEHUA CBOEBPEMEHHAA AMArHOCTUKA NepecTana bbiTb MCKAOUUTENBHO
MHCTPYMEHTOM YCTAHOB/EHMA AMArHo3a 1 CTana onpeaenatomm GakTopom NporHo3a, KayecTsa
XM3HM U BbIXKMBAEMOCTM MauMeHToB. PaHHAA uaeHTMOUKauma 3aboneBaHMA OTKPbIBAEeT
BO3MOHOCTb Ha4ana Tepanum 40 Pa3BUTMA HEODBPATMMOMN yTPaTbl MOTOHEMPOHOB, YTO ABAAETCA
FNaBHbIM YCA0BMEM AOCTUMHKEHNA ONTUMASbHbBIX KTMHUYECKMX PE3Y/1bTaTOB.

CoBpeMeHHas naToreHeTMyeckan Tepanusa CNMHANbHON MbllevyHOoM aTpodumn. MNoasneHne
NaToOreHeTU4YeCcKoM Tepanuu CTaso NepesloOMHbIM 3TaNOM B JeYeHUWU CMMHANbHOW MbILLEYHOM
atpopum (CMA). Ecnm  paHee MeAMUMHCKAas MOMOLLb  MauMeHTam  OrpaHu4YMBanach
CMMNTOMATUYECKON Tepanuer M NOAAEPKMBAIOWMMU MEPONPUATUAMM, HAMPaBAEHHbIMW Ha
KOPPEKLMIO AbIXaTeNbHbIX HAPYLIEHWI, HYTPUTUBHOTO CTaTyca M NPOUNAKTMKY OpTOneanYecKmx
OC/NIOXKHEHWI, TO CEerofHA CyLLeCTBYHOT €KapCTBEHHbIE NpenapaTbl, CNOCOOHble BO3AEMCTBOBATb
HenocpeaCcTBEHHO Ha MONIEKYNAPHbIE MeXaHM3Mbl 3aboneBaHMA. COBpeMeHHble METOAb! IeHeH s
HamnpaB/IeHbl Ha yBeANYeHMe NpoayKUumm dyHKUMoHanbHoro 6enka Survival Motor Neuron (SMN)
WA BOCCTaHOBNEHWe JyHKUMKM reHa SMNI, 4TOo no3BoNAEeT 3aMe/IMTb MpPOrpeccrmpoBaHue
3ab071eBaHMNA, COXPaHUTb ABUraTeNbHble HEMPOHbI U 3HAYNTENBHO YAYYWNTb GYHKLMOHANbHbIN
MPOrHos3.

B HacToAwee BpemMA B KAMHWMYECKOM MNPaAKTUKE WCNONb3YIOTCA TPU  OCHOBHbIX
naToreHeTU4YeCcKMX Mnoaxoada: Tepanua aHTUCMbICNIOBBIMU OIMTOHYKNEOTUAAMM (HYCUHepCeH),
Tepanua ManblMM MONEKyNaMK (pucamnnam) u reHHaa Tepanua (OHacemHoreH abenapBOBEK).

VVVVVVVVVVYYY
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Bblbop MeToda NeyeHMA onpenenseTca  BO3PACTOM  MAUMEHTa, KAMHWYECKOM  dopmoi
3ab0/1eBaHNA, TEHETUYECKMMIN OCOBEHHOCTAMM, HaAMYMeM MPOTMBOMOKA3aHUM, AOCTYMHOCTbIO
Tepanun 1 HaALMOHANBHBIMWU KIMHUYECKMMUN PEKOMEHAALMAMM.

PekomeHOoauuu AmepuxkaHckol akademuu neduampuu (AAP). AmepmnKaHCKas akagemumsa
neanaTpum paccMaTpMBaEeT Bpada NEPBUMUYHOIO 3BEHA KaK KJIlOYEBOE 3BEHO PaHHErO BbIAB/IEHMA
CMA. CornacHo pekomeHaaumam AAP, MMeHHO neamnaTp A0MKEH OLEHMBATb MOTOPHOE pa3BUTMe
pebeHKa Npu Kaxkaom NpoduaakTMHYECKOM OCMOTPE M CBOEBPEMEHHO BbIABNATb OTKIOHEHMSA.

Ocoboe BHMMaHWe yaenseTca Cneayrolmm acnekTam:
oueHKke GOpPMMPOBaAHMA ABUraTENbHbIX HABbIKOB;

BbIAB/IEHUIO CMHAPOMA «BANOrO pebeHKay;

aHaNM3y CeMeMHOro aHaMHesa;

OLEHKE MbILIEYHOro TOHYCA M CYXOXKMNbHbIX pedeKcos;

pPaHHEeMYy HamnpaBAEHUIO K AEeTCKOMY HEBPOIOTY 1 BPaYy-reHeTUKY.

AAP nogvepKkmBaeT, 4To Npu noao3peHnn Ha CMA He cnedyeT OTKNaAblBaTb NpoBedeHme
MONEKYNAPHO-TEHETUYECKOTO NCCNEeA0BAHNA B OXKUAAHWNM PE3y/IbTAaTOB APYrMX AMATHOCTUYECKUX
npouenyp. leHeTUYecKoe TeCTUPOBaHWE AOKHO NPOBOANTLCA B MAaKCMMaJIbHO KOPOTKME CPOKW.

Kpome TOro, akagemuma pekomeHAyeT aKTUBHO MHOOPMMPOBATb pPoAMTenei O Lenax
obcnenoBaHMA, BO3MOMXKHOCTAX COBPEMEHHOM Tepanum WM BAXKHOCTM COBNOAEHMA CPOKOB
neveHuA.

PexomeHOauuu AmepukaHckol akademuu Hesposaozauu (AAN). PekomeHgaumm AAN
MOCBALLEHbI BONPOCAaM AMATHOCTUKK, NOLATBEPHKAEHNA AMArHO3a M BeAEHMA NALMEHTOB C HEPBHO-
MbllWeYHbIMM 3a60N1EBaHUAMM.

B oTHoweHnn CMA noadepkmBatoTca caeayoume NoaoKeHNA:

» MONIeKYNAPHO-TEHETUYECKOE MCCAeA0BaHME [O/HKHO PACCMATPMBATLCA KaK MEeTo[,
nepsoro BblbOpPa;

» nposeneHne bruoncum mblwubl TpebyeTcs KpaitHe peako;

» aNneKTpoHenpommorpadma  MUCNoNb3yeTcs  MPEMMYLWECTBEHHO  MPW  HEACHOM
KAMHWYECKOM KapTUHE;

» onpefeneHune Koamyectsa Konuii reHa SMN2 06a3aTeNbHO A5 OLEHKM NPOrHO3a;

» NledyeHmne AOMKHO HauMHATLCA cpa3dy nocae N1abopaTopHOro NOATBEPKAEHMA AMArHO3a.

AAN TaK)Xe peKomeHAyeT peryndapHoO MWCMNoab30BaTb CTAaHAAPTM3MPOBAHHbLIE LLUKa/bI
OLEHKN ABUTaTENbHbIX QYHKLUMA AN OO BEKTUBHOIO MOHUTOPUHIA 3GDEKTUBHOCTM TEPANUN.

PekomeHaaumm Treat-NMD

Treat-NMD npeactasnset coboin KpynHENLIYID MEXAYHAPOAHYIO 3KCMEepTHYO CeTb,
obbegMHAOULYO CNeumanmcToB Mo HEepPBHO-MbIWEYHbIM 3aboneBaHMAM. Ee KOHCEeHCyCHble
OOKYMEHTbI CYMTAIOTCA OAHMM M3 Hambonee aBTOPUTETHbIX WMCTOYHWMKOB PEKOMEeHAAUMM no
BeaeHMto nauneHTos co CMA.

OkcnepTbl Treat-NMD paccmaTpuBatoT 3abosieBaHME KaK XPOHMYECKOE COCTOAHME,
Tpebytollee HenpepbIBHOrO MyNbTUAMCUMNAMHAPHOIO COMPOBOXAEHMA Ha MPOTAXKEHUU BCEM
U3HW MaumeHTa.

Ocoboe BHMMaHMe yaenaeTcs:

paHHeMy Hayany NaToreHeTUYeCcKon Tepanuu;

KOMMAEKCHOM pecnmMpaTopHOM NoAAePIKKE;

npoduNakTMKe opToNeanNYECKMX OCNOKHEHWI;

HYTPUTUBHOWM KOPPEKLUN;

perynapHom peabunmtaumm;

OLLeHKe Ka4yecTBa KU3HM.
B pekomeHAaumax noapobHO onmMcaHbl NOAXOAbl K HabAAEHMIO NAaUMEHTOB Pa3/INYHbIX
BO3PACTHbIX FPynmn, BKAOYAA HOBOPOXKAEHHbIX, AeTel, NOAPOCTKOB U B3POC/bIX.

YV VVY
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PekomeHgaumm Cure SMA. AmepunKaHcKaa opraHmsauma Cure SMA akTMBHO y4acTBYyeT B
pa3paboTKe NPaKTUYECKMX PEKOMeHAAUMI 414 BpaYen n cemel naumeHTos.

OCHOBHOWM NPUHLMM, OTPAXKEHHbIN BO BCEX IOKYMEHTAX OpraHM3auym, 3aK/104aeTCcs B TOM,
YTO NeYeHme A0JIKHO HAaYMHATLCA 4,0 NOSABAEHUS HEOOPATUMOro NOPaXKEHMA MOTOHEMPOHOB.

MmeHHO Cure SMA oaHOW M3 NepBbiXx CHOPMYAMPOBANA MPAKTUYECKYID KOHLEMNLMIO,
COTNAaCHO KOTOPOM KawkAblM JAeHb 33aA4ePXKM  OAMArHOCTUKM  CHUMKAET MOoTeHUManbHYLo
3ddeKTMBHOCTb TEpanunu.

OpraHusauma Takxe paspabotana obOpas3oBaTesibHble MNPOrpammbl  AAA NeamaTpos,
poaMTeNnen U CNeuManuctoB no  peabuautaumy, HanpaB/ieHHble Ha  MOBblWEHKUE
OCBEAOM/IEHHOCTM O PaHHWUX NPMU3HaKax 3aboneBaHus.

bonblloe BHMMaHWE yAenseTcA BOMNPOCAM  MCUXO/IOTMYECKOM MOAAEPHKKM  CEMbBMU,
coumanbHoOM aganTtaumm pebeHka n obecneyeHnto NPEEMCTBEHHOCTN MeAMNLMHCKON NOMOLLM.

PekomerHdauuu SMA Europe. EBponeickas opraHmsaums SMA Europe obbeamHseT
NauMeHTCKMe coobLLEecTBa U aKCNePTHbIE FPYMMbl Pa3INYHbIX CTpaH EBponbl.

B onyb6aMKoOBaHHbIX OKYMEHTaxX 0coboe BHUMaHWe yaenaeTcs:

» obecneyeHnto paBHOTO A0OCTYMNa K COBPEMEHHOM Tepanuu;

» BHeJpPeHWto HeoHaTa/IbHOrO CKPUHUHTa;

» PasBUTUIO CMELMaNM3NPOBaHHbIX LEHTPOB NeYeHs;

» CTaHZapTU3auumn MeamnLUMHCKOM MOMOLLM;

»  MOHWUTOPUHTY A0ITOCPOYHbIX PE3Y/IbTaTOB IeYEHMS.

JKcnepTbl NOAYEPKMBAIOT HEOBXoAMMOCTb GOPMMPOBAHMA HALMOHANbHbLIX PErnCcTPOB
NaUMeHToB, MNO3BONAOWMX OLEHMBATb 3POEKTUBHOCTb PaA3/IMYHbIX METoA0B Tepanun U
COBEpLIEHCTBOBATb OPraHM3aumio MeamLUMHCKON MOMOLLM.

Obwme nONOXKEHUA MENAYHAPOAHbLIX pPeKoMeHZaumin. HecmoTpa Ha ocobeHHOCTH
HALMOHANbHbIX CMCTEM 3/PAaBOOXPAHEHWUS, aHANM3 MEXAYHapOAHbIX PYKOBOACTB MO3BOAAET
BblAENNTb PAA €ANHbIX MPUHLUMNOB BeAeHMA NaumeHTos co CMA.

Bo-nepBbix, BCe 3KCMepTHble COODOLIeCTBA MNPU3HAKOT  MOSEKYASAPHO-TEHETUYECKYHO
[MArHOCTUKY OCHOBHbIM METOA0M MOATBEPKAEHWNA 3ab0NeBaHMA.

Bo-BTOpbIX, NOAYEPKMBAETCA UCKAKOYMTENbHAA BAaXKHOCTb MAaKCMMa/lbHO PaHHEro Ha4vana
NaTOreHeTMYEeCKoM Tepanum, KenaTesibHo elle A0 NOABAEHNSA KIMHUYECKUX CUMMITOMOB.

B-TpeTbux, JsieyeHne [O/KHO OCYWECTBAATLCA B CMeuManm3mMpoBaHHbIX LEHTpPax C
y4acTMemM My/ibTUANCUMNAUHAPHOM KOMaHAbl CNeLManmcToB.

B-yeTBepTblx, 06A3aTe/bHbIM  KOMMOHEHTOM  BeAgHMA  ABAAIOTCA  perynapHas
peabunutaumsa, pecnupatopHas MNOAAEP)KKA, HYTPUTUBHAA  KOPPEeKkuMa U AauTenbHoe
AMHamu4yeckoe HabatogeHme.

HakoHeu, ocoboe BHMMaHWe vyaenseTcs HeobXxoAMMOCTM  pPasBUTMA  MPOrpamm
HEOHATa/IbHOrO CKPWUHMHIA, KOTOPble MO3BOMAIOT BblABAATL 3aboneBaHMe Ha AOKJANHUYECKOM
CTanMN N CYLLLECTBEHHO Y/ydLLaTb NPOrHO3.

AKMYyanbHOCMo 014 cucmemesl 30pa800XPAHEHUA. [1NA MHOTUX CTPaH, BKAtoYaa KasaxcTaH,
BHEZPEHNE MEXKAYHAPOAHbIX MOAX0A0B K AnarHoctmke n neveHnto CMA nmeeT cTpaTernyeckoe
3HauyeHue. Pa3BuTME reHeTMYecKoM Cny»KObl, COBEPLUEHCTBOBAHME MapLUPYyTM3aLMM NALMEHTOB,
obyyeHune Bpayer MNepBMYHOro 3BEHA W paclMpeHMe A0CTyna K MHHOBALMOHHOM Tepanuu
NO3BOAAT MNPUOAU3NTL HALMOHAMbHYIO CUCTEMY OKa3aHMA MOMOLWM K MeXAYHAPOAHbIM
CTaHAapTam.

Kpome TOro, Mcnosnb3oBaHWe eAMHbIX KAMHWUYECKMX PeKoMeHaaumi cnocobecTeyeT
YHUOMKAUMM  AMATHOCTUKM, CHUMMKEHMIO 4MCNa  AMArHOCTUYECKMX OLMOOK M MOBbIWEHMIO
30 HEKTUBHOCTU IeYeHUs.

Bbigo0. AHanu3 MexAyHapoAHbIX PEKOMEHAALMA CBUMAETENbCTBYET O GOPMMPOBAHUM
eJMHON MWPOBON CTpaTerMM BeAeHMA MNaUMEHTOB CO CMWHA/IbHOM MbIEYHOM aTpodmen.
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CoBpeMeHHaa MoAaeNb OKa3aHWA NOMOLLM OCHOBAHA Ha YeTbipex B3aMMOCBA3AHHbIX NPUHLMAAX:
PaHHAA  AMArHOCTMKa, He3ameanuTeNbHOe Ha4ano naToreHeTMYeckom  Tepanuu,
MYNbTUANCUMNANHAPHOE  COMPOBOXAEHWE W  ANUTENbHOE AMHAMMYecKoe HabaoaeHume.
Peanusauma 3TUX MNPUHUMNOB MNO3BONAET CYLLECTBEHHO WM3MEHUTb ECTEeCTBEHHOE TeyeHue
3ab0neBaHnA, yay4yWwnTb GYHKLUMOHANbHbBIE PE3YNbTaTbl M MOBbLICUTb KAYEeCTBO KMU3HW AeTel co
CMA 1 nx cemen.

3akntoveHue. CnrHanbHaAA MbllleYHaa aTpodua ABNAETCA OAHMM M3 Hanbonee 3HAYMMbIX
HacneACTBEHHbIX HEPBHO-MbIlWEYHbIX 3aboneBaHMi AETCKOro BO3PacTa, XapaKTepM3yroLLMMCA
nporpeccupylowen aereHepauyen o-MOTOHEMPOHOB MNepeaHMX POroB  CMMHHOMO MO3ra
BC/eACTBME HeaocTaToYHoCTK 6enka Survival Motor Neuron (SMN). /1o NnoaBAeHUSA COBPEMEHHbIX
MeTOoA0B NaToreHeTUYecKon Tepanum 3abonesaHne acCoUMMPOBANOCH C BbICOKOW CMEPTHOCTbIO
cpean AeTen paHHero BO3PacTa, BblparKeHHOW WMHBaAMAM3aUMEN UM KpalHe OrpaHuMYeHHbIMM
BO3MOXHOCTAMW MeAMUMHCKOM nomoun. OAHAKO AOCTUMKEHMA MONEKYNAPHON TEHETUKM,
OMOTEXHONOTUM U KAMHUYEeCKOoM ¢apMaKonormm 3a nocnefgHee AeCATUNETUE KapAMHANbHO
N3MEHWN NPeACTaBNEHMA O NPOrHO3e 3a00/1eBaHMA M BO3MOXKHOCTAX ero 1e4eHuA.

B Hactoawee Bpema CMA paccmaTpuBaeTca Kak OAHO M3 NEepBbiX HACNeACTBEHHbIX
3aboneBaHN, 4NA KOToporo paspaboTaHbl 3ddeKTUBHbIE NaTOreHeTUYeCKMe MeTObl Tepanuy,
BO3JEMNCTBYIOWME HEMOCPEACTBEHHO Ha MONEKYNAPHbIE MexaHW3Mbl Pa3BuUTUA BonesHu.
BHeApeHWe aHTUCMbICIOBbLIX ONIMIOHYKAE0TMAOB, NPEenapaTtos, MOAMOULMPYIOLLMX CMNAANCUHT
reHa SMN2, 1 reHHOW Tepanum NO3BONAO 3HAYNTENIbHO YBEANUYNTD NPOAOIKUTENBHOCTb KU3HU
NaUMEHTOB, YAYYLWWTb UX ABUraTeNbHble GYHKUMKW, CHU3UTb YACTOTY TAXKE/bIX PEecnMpaToOpPHbIX
OC/IOXKHEHUIM WU CyLLECTBEHHO MOBbICUTb KayecTBO XM3HWM. OCODEHHO BaXKHbIM AOCTUMXKEHUEM
COBPEMEHHOW MeaMLMHbI CTAI0 TO, YTO NPW Hayane eveHna Ha OKANHNYECKOM CTaaMm MHOTne
[eTn cnocobHbl Pa3BMBaTbLCA NPAKTUYECKM B COOTBETCTBUM C BO3PACTHBIMM HOPMamM, AOCTUran
MOTOPHbIX HaBbIKOB, PaHee CYUTABLUMXCA HEAOCTMHKMMbIMK ANA NauneHTos co CMA.

HecmoTpa Ha ycnexu Tepanuu, pelatollee 3HavyeHne NpoLo/IKAEeT MMEeTb CBOEBPEMEHHAA
AnarHocTuKa 3abonesaHumAa. HeobpaTman rubenb MOTOHENPOHOB HA4YMHAETCA eLLLe 40 NOABAEHMA
nepBbiX KAMHWUYECKMX CMMMNTOMOB, MOSTOMY Jake Hebo/bllaf 33a4epKKa B YCTAHOBAEHWUM
[AMArHO3a MOKET CyLLECTBEHHO CHM3UTb 3GDEKTUBHOCTL NeyeHnA. B 3ToM CBA3M BO3pacTaeT Posb
Bpaya-neamaTpa KaK crneuuanncta nepBUMYHOrO 3BEHA 34paBOOXPaHEHMA, KOTOPbIM MNepBbiM
oLEeHMBaeT GM3MYEeCKoe U NCUXOMOTOPHOE pa3BuTMe pebeHKa. HaCTOPOXKEHHOCTb B OTHOLWEHMN
CMHAPOMA «BANOro pebeHKa», 3a4epHKM MOTOPHOIO Pa3BUTUSA, reHePaIM30BaHHOM MbllLEYHOM
FMNOTOHWM U OTCYTCTBUA CYXOXKMIbHbIX pedNeKCOB NO3BONAET CBOEBPEMEHHO 3anoA03puTb CMA
M HaNpaBWTb NaLMEHTA Ha MONIEKYNAPHO-TeHeTMYeckoe obcnenoBaHme.

CoBpeMeHHble MeXAYHApOAHble peKoMeHAAUMN eaMHOAYWHO MNOoAYEPKMBAKOT, YTO
MOJIEKYNAPHO-TEHETUYECKAA AMArHOCTMKA A0/IXKHA NPoBOAMTLCA 6e3 He0OOCHOBAHHOW 3a4ePXKKM
npu MNepBOM K/JMHUYECKOM Moao3peHuMn Ha 3abonesaHue. BHeapeHne meTtoaos MLPA,
KONIMYECTBEHHOM MNOAMMEPA3HOM UENHOW peakuMm U CEKBEHWPOBAHWMA HOBOTO MOKONEHUA
3HAYUTENbHO MOBbLICMIO TOYHOCTb ANATHOCTMKM N COKPATMIO BPEMA NOATBEPKAEHNA AMArHO3a.
Ocobylo 3HaYMMOCTb NpuobpeTaeT onpeaeneHne Koamdectsa Konuit reHa SMN2, kKoTopoe
NO3BO/NIAET  MPOrHO3MpPOBaTb  TAXKECTb  3aboneBaHWA,  OUEHMBATb  MOTEHLMANbHbIN
bYHKUMOHANbHbIM MCX0oA, U BbIBUPATb ONTUMaNbHYIO 1e4eOHYI0 TaKTUKY.

OaHUM 13 Hanbonee NepcnekTUBHbIX HanNpPaBAEHWI COBPEMEHHON NeanaTpun ABNAETCA
BHeApeHWe Nporpamm HeOHaTa/lbHOro CKPUHUHIA Ha CMA. MexayHapoAHbI onbIT yoeanTenbHo
[EeMOHCTPUPYET, YTO BbiABAEHME 3aD0NEBAHNA B NepBble AHM KM3HU U Ha3HAYeHWe Tepanuu 40
NOABNEHMA  KAMHWYECKMX CMMMNTOMOB MO3BOAAIOT NPEeAOTBPAaTUTb  Pa3BUTME  TAXKENbIX
ABUraTeNbHbIX HapyWeHW, CyLeCTBEHHO YAYYWMUTb MPOrHO3 W CHWU3UTb NOTPebHOCTb B
ONVUTEeNbHOW pecnupaToOpHOM NoaAepKKe. PaclimpeHre nporpaMm HEOHaTa/lbHOrO CKPUMHMHIA
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cnefyeTt pacCMaTpUBaTb Kak BarKHENLWMIA 31€MEHT rocyAapCTBEHHOM NONNTMKM B 061aCTX OXPaHbl
3710p0BbA AeTeN U NPOPUNAKTUKN MHBANNAHOCTM.

BmecTe ¢ Tem ycnewHoe nedyeHne naumeHtos co CMA HEBO3MOXKHO OrpPaHMyYnTb TONbKO
Ha3Ha4YeHWemM naToreHeTUYeckMx npenapatoB. 3abonesaHne TpebyeT  KOMMNEKCHOrO
MYNbTUANCUMNAMHAPHOIO NoAxoAa € y4acTMem neamaTpa, AeTCKOro HEBPO/IOra, Bpava-reHeTuKa,
ny/bMOHO0ra, opToneaa, peabuantonora, cneunanmcta no neyedbHon GU3KyAbTYPE, loroneaa,
AMeTonora, NCMxonora W Apyrux CneumanncToB. PerynAapHaa oueHKa AbIXaTenbHoM GyHKLMM,
HYTPUTMBHOrO CTaTyca, [ABMWraTeNbHbIX BO3MOXHOCTEM U OPTONEAMYECKOro COCTOAHMSA,
nposeaeHne UHAMBUAYANNINPOBAHHON peabunntaumm n NCMxonornyeckaa noaaepHka cembm
ABNAOTCA 00A3aTeNbHbIMM KOMMOHEHTAMW COBPEMEHHOM MOAENAN OKa3aHWA MeAMLMHCKON
MOMOLLM.

AHanNM3 mexayHapoaHbIX peKomeHAaunin BceMMpHOM opraHM3aummn 34paBOOXPaHEHMSA,
AMepUKaAHCKOM akaZeMnn neamaTpmmn, AMepmKaHCKOM akaJeMmm HEBPOIOTMM, SKCMEPTHOM CeTH
Treat-NMD, opraHusaumnm Cure SMA 1 eBpPONEnCcKMX 3KCNEPTHbLIX COODBLIECTB CBUAETENLCTBYET O
bopMMpPOBaHNUM  eaMHbIX MNPUHUMNOB BedeHus naumeHtoB co CMA. Hesasucumo OT
HaUMOHaNbHbIX 0OCODEHHOCTEN CUCTEM 34PaBOOXPAHEHNA, OCHOBHbIMMW MPUOPUTETAMM OCTAOTCA
PaHHee BblfiBNeHWe 3aboneBaHWA, MONEKYNAPHO-TeHETMYECKOe MNOATBEPNKAEHME [AMArHO3a,
MaKCMManbHO HbicTpoe Ha4ano naToreHeTn4YecKom Tepanuu, HenpepbIiBHOE
MYNbTUANCUMNIMHAPHOE COMPOBOXAEHME W AOATOCPOYHBIA  MOHUTOPUHT  3GHEKTUBHOCTU
neveHuna. NMpumeHeHWe eamHbIX MeXAYHAPOAHbIX CTaHAAPTOB MO3BOAAET MOBbLICUTb KAYeCTBO
MeAMNLMHCKOM nomowm 1 obecnevmTb NaumeHTam A0CTyn K Hambonee 3dpdeKTMBHBIM MeTOAaM
OMArHOCTUKM N NeveHuns.

Ona cucTemsl 34paBoOOXpaHeHUA Pecnybamnkn KasaxcTaH fanbHenwee
COBEPLUEHCTBOBaHWE NomoLm AeTam co CMA A0MKHO BKAKOYATb PAa3BUTME MeANKO-TEHETUYECKOWN
CNy*bbl, paclimpeHMe NporpaMm HeOoHATa/lbHOTO CKPWMHWHIA, TMOBbILWEHWe AOCTYMHOCTM
MOJIEKYNAPHO-TEHETUYECKMX UCCNe0BaHNI, COBEPLLUEHCTBOBAHNE MapLUPyTU3aLMM NALMEHTOB,
Co3/aHue Cneumanm3mpoBaHHbIX MYAbTUANCUMNAMHAPHBIX LLEHTPOB M obecnevyeHne paBHOro
[0CTyNa K COBPEMEHHbIM MaTOreHeTMYecKMm npenapatam. He meHee BaXKHbIMM HAaNPaBAEHNAMM
ABNAKOTCA MOBbILWEHNE MHPOPMMPOBAHHOCTM Bpayelt NEePBMYHOTO 3BEHA O PaHHMX MpPU3HAKax
3ab0/1eBaHNA, BHeApeHWE eAMHbIX KAMHWUYECKMX MPOTOKO/NIOB W Pa3BUTME HALUMOHANbHbIX
PEerucTpoB MNauMeHTOB, MO3BONAKOWMX OUEHMBATb 3POEKTUBHOCTb NEYEeHMA W NAAHMPOBATb
OpraHM3aumio cneumann3mpPoBaHHOM MOMOLLM.

MNepcnekTmBbl AanbHenwero pa3suTtns Tepanum CMA cBA3aHbl C COBEPLUIEHCTBOBAHUEM
TEXHONOTMI FTeHHOW Tepanun, pa3paboTKOM HOBbLIX MOJIEKY/, YBEIMUYMBALIOLLMX SKCMpeccuto beska
SMN, co3gaHMem HeNpOonNpPOTEKTUBHbLIX MNPEnapaToB M KOMOWHMPOBAHHBLIX CXEM JeYeHMs.
3HaYMUTENbHbIA WHTEpPeC NpPeacTaBAAT MCCNenoBaHWA B 061acTM peaaKTMPOBAHMA FEHOMa,
pereHepaTMBHOM MeAMUMHbI M NEePCOHANN3MPOBAHHOM Tepanuu, KoTopble B byayuiem moryTt
obecneuntb elle 6Honee BbICOKYID IDDEKTUBHOCTL NEYEHMA WU PACLUMPUTb BO3MOMKHOCTMU
BOCCTAHOB/IEHMA YTPAYEHHbIX GYHKLNIA HEPBHON CUCTEMBI.

Takum 00pa3om, CnMHaNbHAA MbllledHas aTpodusa K3  3aboneBaHMA € KpalHe
HebnaronpmMATHBIM MPOrHO30M MOCTEMEHHO MPEBPALLAETCA B KOHTPOAMPYEMYHD XPOHMWYECKYHO
NaToONOrMIO, NPU KOTOPOM CBOEBPEMEHHAA AMArHOCTMKA M pPaHHEee Hayvano NaToreHeTU4ecKoM
Tepanuu No3BONAKT CYUWECTBEHHO M3MEHUTb €CTeCTBEHHOe TeyeHune HonesHun. CoBpemMeHHble
OOCTMXKEHNA  MONEKYNAPHOM TEeHETUKM U KAMHWYECKOM MeAMUMHbI  OTKPbIBAOT HOBble
NnepcneKkTMBbI 417 COXPAaHEHWA ABUraTeNbHbIX GYHKUMIA, yBENUYEHNA NPOLAOIKUTENBHOCTM KNU3HN
M COLMANbHOM afanTaLmm naumMeHToB. B aTux ycnosumax ocobas OTBETCTBEHHOCTb BO3/1araeTca Ha
Bpaya-neamaTpa, KOTOPbIA WrpaeT KAYeBYHD pPOJb B pPaHHEM BblfiBNEeHWW 3aboneBaHuA,
CBOEBPEMEHHOM HanpaBneHuMM pebeHKa Ha cneumanusmposaHHoe obcnenosaHve U
KOOpAMHALUMM KOMMAEKCHOW MeAMUMHCKOM nomowM. [lanbHenlwee BHeApPEHWE COBPEMEHHbIX
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AMArHOCTUYECKUX  TeXHONOrMM, pacCliMpeHWe MNPOrpaMmM  HEeOHATa/lbHOTO  CKPWUHWHIA WU
obecneyeHne [OOCTYMHOCTM WMHHOBALMOHHbLIX METOAO0B /feyeHna OyayT cnocobcTBoBaTb
OaNbHENWEeMY YAyYLIEeHUIO MPOrHO3a M KayecTBa KU3HW AeTel CO CNUHANbHOM MblLLIEYHOM
atpodueln.
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AJITEGPA KOHE AHA/IN3 BACTAMAJ/IAPb|
MOHIH OKbITYAAFbI CABAKTACTbIK
HEFI3/EPI

A.E.96inKkacbimoBa
Abalt atbiHaafbl Ka3ak ¥YATTbIK Neaarornkanbik YHMBepcuTeTi, AiMmaTbl, KasakcTaH
A.H.YmunpanxaHos
Abal atbiHaafbl Ka3ak ¥YATTbIK Neaarornkanbik YHMBepcuTeTi, AimaTbl, KasakcTaH

Kasipri 6inim bepy xyheciHge Oinim MasmyHbIHbIH, Y3/iKCi34iri meH cabakTacTblfbiH
KamTamacbl3 eTy — neflarormkaHblH, Heri3ri ctpaTernanbik 6arbiTTapbiHbiH Oipi 601bIN Tabbinaawl.
dcipece, MeKTen neH nefarormKanblk KOFapbl OKYy OpblHAAPbl apacbiHAafbl 6alnaHbic Binim
canacbiH apTTbIPyAblH LWeLyLWi TeTiriHe anHanbin OTbip. byn macene «Anrebpa aHe aHanus
Hbactamanapbli» MNaHIH OKbITyJa epeKkle MaHbi3fa ue, cebebi atanfaH MaH OKyLIbLAAPAbIH,
NIOTUKANbIK ~ KOHE  aHaNUTMKaNbIK OWAayblH  KajbiNTacTbipblil  KaHa KoWmal, ©Oonallak,
MyFanimaepaiH kacion AasapablfbiHbIH TEOPUABIK KaHE 3aiCcTEMENIK Heri3iH Kananapl.

CabaKTacTbIK YFbiMbl MeAarornka fbiibiMbiHAA 6ifiM Ma3MyHbIHbIH, OKbITY 8A4iCTEPIHIH, KaHe
TaHbIMAbIK dpeKkeTTepdiH 6ipi3ai, Kyneni gamybiH bingipeTiH AMAAKTUKAAbIK NMPUHUUN PeTiHAe
KapacTblipblnadbl. byn npuHumn Ginim 6epy aeHrennepi apacbiHAaFbl 6anNaHbICTbl KAMTamachI3
eTin, 6iniMm anywblnapapiH, *aHa binimai Tnimai meHrepyiHe »araan xacanabl. A.E.96inKkacbimoBa
(2020) maTemaTuKanbik 6iniMm Bepyai *KaHFbIPTY *KaFdalbiHAa@ CabaKTaCTbIKTbl KAMTaMachi3 eTy
BiniMm MasMyHbIH XKyleney, OKbITy 2ICTePiH MKETINAipy aHE OKylblnapablH, GYHKLUMOHANAIK
CayaTTblNbIFbIH A@MbITY apPKbl/ibl }KY3€re acblpblaTbiHbIH aTan KepceTed,.

CoHbIMeH KaTap, Kasipri undbpnbik TpaHchopmauma »afaanbiHaa 6inim Bepy xyheci *aHa
Tanantapfa benimaenyai Kaxet eteai. A.E.96inkacbimoBa, [.K.Axmea-3akmn keHe H.HKymaban
(2024) SMART TexHonorvanapapl KonAdaHyAblH, 6iniM  canacbliH  apTTbipydasbl  TUIMAINIMIH
Herizgece, A.J1.CemeHoB, A.E.0b6inKacbimoBa kaHe C.A.Monnkapnos (2023) maTemaTUKaAbIK Binim
bepyaiH, MasmyHbl UMOPAbIK KOFam TananTapblHa COMKEC KaWTa KapacTblpblaybl TUIC eKeHiH
KepceTeni. byn 3epTreynep cabaKTacTblK MICENEeCiHiH TEK Ma3MyH/bIK eMeC, COHbIMEH KaTap
TEXHONOTUANbIK KaHE 9AiCTEMENIK aCNeKTiNepiH KaMTUTbIHbIH Aanenaenai.

Ocbl FbINbIMW TYXKblpbIMAAPAbl Tanaay HeridiHAe Keneci KanllbliblK aHbiKTanaapl: bip
KafblHAH, MeKTenTe MaTemMaTuKanblK OiniM anropuTMAIK KaHe pPenpoayKTUBTI AeHreinae
MeHrepTineai, an ekiHWwi *KafblHaH, NeAarornKkabliK *ofapbl OKY OpbiHAapbiHAA 6ifiM TEOPUANBIK,
nanenneyre »aHe abcTpakumara HerisaenreH AeHrenae Tanan eTineqi. byn kanwbinblk 6inim 6epy
AeHrennepi apacbiHOafbl CabaKTACTbIKTbIH, METKINIKTI Asperkese KamMTamacbi3 eTiIMereHiH
KepceTea.

Anavpga, Kasipri 6inim bepy ToxipubeciHae MeKTen neH nefarornkasblK Xofapbl OKy
OpblHAAPbI apacbiHAafbl CabaKTaCTbIKTbIH KyMeni Typae »Ky3ere acbipblimaybl 6anKkanaabl. byn
6inim anywblnapabliH, MaTeMaTUKanbIK AaUbiHOBIK AEHIeliHe KaHe OKy npougeciHe benimaenyiHe
Kepi acep eTeTiH MaHbI3[bl NeaarorMkanbik macene 6onbin Tabbinaapl. MeKkTen TyNeKTepiHiH
Ofapbl OKYy OpHblHa OelimaenyiHaeri KWMbIHABIKTApP 0/apdblH  OKY MOTMBALMACBIHbIH,
TOMeHeYiHe KaHe akaAeMUANbIK HITUXKENEPIHIH, SACIpeyiHe aKeNyi MyMKIH.
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foinbiMn aepektep Oyn MaceneHiH MaHbI3Abl/blFbiH HAKTbl KepceTeai. Atan aWTKaHAaa,
Umiralkhanov xaHe T.6. (2024) 3epTTeyiHAe cabaKTacTbiKKa HerisgenreH OKbITy *KafdalbiHAa
CTyAeHTTepAiH belimaeny aeHreni anTap/iblKTal »)ofapblnafaHbl aHbikTanfaH (Temp = 2.315 >
1.96), an OKbITY TUIMAINIriHIH, *KannblnaHFaH KepceTkiwi Es = 2.27 (p < 0.001) 6onfaH. byn
HaTMKenep cabaKkTacTbIKTbIH, OKY canacbiHa Tikeiel acep eTeTiHiH Aanenaenai.

Mekten «Anrebpa oHe aHanm3 OacTamanapbl» Kypcbl OQyHKUMANAP, TeHaeynep,
TEHCI3AIKTEeP KaHe TybIHAbl CUAKTbl HEri3ri yrbiMAapdbl KanbiNTacTbipyfa OafbITTafifaH »KaHe
KebiHece anropuTMAiK apeKkeTTep MeH TUNTIK ecenTepi Wellyre Heridaenei. An neaarorMkanbik,
Ofapbl OKYy oOpblHAApbiHAA Oyn  yFbiMaap TepeHAaeTinin, JAanengey, Kannblnay »KoHe
MaTemMaTuMKanblK Moaenbaey [AeHreniHae KapacTbipbliadbl. OcCbl  alblpMmallblibiKTap  6inim
Ma3MyHbIMEH KaTap, TaHbIMAbIK dpEKEeT AeHreMiHiH, Ae e3repeTiHiH KepceTeqi: mekTenTe 6ifim
pPenpoayKTMBTI cMnaTTa 60/1ca, *KoFapbl OKY OPHbIHAA O/1 TEOPUASBIK KIHE 3ePTTeYLLINIK cunaTKa
ne 6onaabl.

A.E.96inkacbimoBa (2020) 6inim bepy yaepiciHae cabaKTaCTbiKTbl KaMTamacbl3 eTy TeK
Ma3MYH/bIK *KaAfacTbiKNeH WekTenamen, binimai KongaHy, TYCiHY XaHe Tanaay AeHrennepiHid
6ipi3ai JaMyblH KamTybl TUIC eKeHiH aTan eTedi. bya TykbipbiM Binim anywsinapablH, onaybiH
6ipTiHAEN KoFapbl AeHrenre KeLwwipyaiH, KaxeTTiAiriH Herisgena,.

MyprizinreH Tangay HaTUXKECIiHAE aHbIKTaNFaHaaM, OCbl AeHrenNep apacbiHAafbl aAWaKTbIK
CTYAEHTTEePAiH Ofapbl OKYy OpHbiHA OelimaenyiH KWbIHAATLIN, ONAPAblH, MaTeMaTUKaNbIK,
OanblHAbIK AeHreline kepi acep eteai (Umiralkhanov et al., 2024). CoHAbIKTaH OKbITY Ma3myHbl
MeH 8/iCTePiHIH, YMNeciMmainiriH KaMTamacbi3 eTy KaHe binim anywbsinapablH, TaHbIMAbIK SPeKeTiH
PENPOAYKTUBTI AeHrenaeH TeOpUANbIK KaHe 3epTTeyWinik AeHrenre Kewipy cabaKTacTbIKTbIH,
Heri3ri wapTTapbiHbIH, 6ipi 60abIN Tabblnagbl. An, Kasipri 6inim bepy KeHicTiringe 6yn maceneHi
WwewyaiH, Tvimai 6afbiTTapbiHbiH, bipi peTivae STEM 6inim Bepy Tacini KapacTbipbliagbl. STEM
TOCIIi MaTeMaTWMKaHbl HaKTbl ©MIp/iK afdalnapmeH 6annaHbICTbipbin, 6ifiM anywbiiapabiH,
3epTTeyLWiNiKk }KaHe Mmoaenbaey AafabliapblH AaMbiTyFa MyMKIHAIK 6epeqi (Bybee, 2013; English,
2016). IKcnepuMeHTTIK HaTuenep STEM TaciniH Kon4aHy OKYLWbINapAblH, OKY KeTIiCTirH opTa
ecenneH 15-16%-fa apTTbipaTbiHbiH KepceTedi. CoHbIMEH KaTap, UMPPAbIK TexHonoruanap
cabaKTaCTbIKTbl }Ky3€ere acblpyAblH MaHbI3abl Kypanbl 60nbin Tabbinaasl. GeoGebra, Desmos, PhET
cuAKTbl Bargapnamanap matemaTuKablK yrbiMaapabl BM3yanmsauusanayra KaHe modenbaeyre
MYMKiHZiK 6epeni. Cheung & Slavin (2013) »aHe Hillmayr xaHe T.6. (2020) 3epTTeynepiHae
umdpnblk  Kypangapasl KongaHy 6inim  canacblH apTTbipbin, OKYLbLAAPAbIH, MaHre Aerex
KbI3bIFYLLUbINbIFbIH KYLIENTETIHI ASNENAEHTEH.

JereHmeH, 3epTTeynepae MyFaniMmaepaiH UMPPAbIK  Ky3bIPEeTTiNIriHiH, 3pKeaKiniri, okry
baroapnamanapbliHbiH, Yaecneyi »KaHe MaTepuaniblKk-TEXHUKANbIK 6a3aHblH, MKEeTKiNiKCi3airi
CUAKTbI MacesienepaiH, cakTanbin OTblpFaHbl aHbIKTanfaH. byn dakTopnap cabakTacTbiKTbl TUIMAI
y3ere acblpyfa Kegepri kentipeai. OcbiFaH 6alnaHbICTbl «Anrebpa KaHe aHann3 bactamanapb»
NoHIH OKbITyAa cabaKTacTbIKTbl KaMTamacbhl3 eTy Keneci barbiTTapabl KamTybl THic: Binim bepy
Ma3MyHbIH KyMesi YMAecTipy, KOHTEKCTIK kaHe STEM TacingepiH kKongaHy, uUMpabIK
TeXHoNOrMANapabl TMiMai MHTerpaumanay, 6onawaxk Mmyranimaepai Kacion aaapablFbiH XKeTinaipy
YKOHE MEeKTenN MeH XXofapbl OKY OPbIHAAPbI apacbiHAAFb! bIHTBIMAKTACTbIKTbI 4aMbITY.

ofapblaa KenTipinreH Tangay cabakTacTblK MICE/IeCiHiH, TEK TEOPUANbIK eMeC, COHbIMEH
KaTap NpaKTUKa/blK MaHbI3fa Me eKeHiH KepceTedi. byn oHbl Xyheni Typae yMbIMOacTbipyablH,
KasKeTTiniriH  Herisgenai aHe «Anrebpa »KaHe aHanvM3 bacTamanapbl» MaHiH  OKbITyda
cabaKTacTbIKTbl KAMTaMacbI3 eTeTiH aicTemMenik Moaenbai a3ipaeyai Tanan etea.
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Der Aspekt als Verbkategorie gehdrt zu den altesten sprachlichen Erscheinungen, die nicht
als universale Kategorie anerkannt wird. Bemerkenswert ist auch die Tatsache, dass keine
allgemeinen Kriterienexistieren, nach denen man Aspekt und Aktionsart in einer bestimmten
Sprache erkennen kénnte.

So definiert das Metzler Lexikon Sprache Aspekt derart: ,Der Aspekt (lat. ,Blickrichtung’)
bezeichnet in der Linguistik eine verbale Kategorie, die die Haltung des Sprechers zur zeitlichen
Struktur von Handlungen oder Ereignissen ausdrickt. In vielen Sprachen wird diese Kategorie
neben Tempus und Modus morphologisch realisiert, das heilst, es gibt unterschiedliche
Konjugationsendungen oder bestimmte Stammveranderungen im Verb zur Darstellung des
Aspektes.“!

Es besteht keine Einigkeit Uber die Definition und das Wesen des Aspekt-Begriffs. Wie
Brugmann und Delbriick betonen: ,In indogermanischer Urzeit existierten Uberhaupt keine
,Tempora“, d.h. keine formale Kategorien, deren urspriingliche Funktion es war, zur Bezeichnung
der relativen Zeitstufen zu dienen. Die Formenklassen, die wir Tempora zu nennen gewohnt sind,
haben an sich mit der relativen Zeitstufe nicht das Geringste zu schaffen. Zeitlos sind vielmehr alle
Prasensklassen, alle Aoriste, alle Perfekta in allen ihren Modis und sie unterscheiden sich
voneinander nur durch die Art der Handlung, die sie charakterisieren. Gegenlber dieser Fille der
Formen, die zur Unterscheidung der Aktionsarten dienten, nehmen sich die Mittel, die das
Indogermanischezur Bezeichnung der Zeitstufen in Anwendung brachte, bescheiden, ja drmlich
genug aus.?

In diesem Sinn schreibt auch Adolf Erhart: ,,Es ist fast communisopinio, daf3 in einer frihen
Phase der indogermanischen Sprachenentwicklung der verbale Aspekt (oder die Aktionsart) die
prominenteste Verbalkategorie gewesen ist: es gab damals noch keine konstanten und
obligatorischen Mittel zur Bezeichnung der Zeitstufe einer Verbalhandlung.“

Flr eine prazisere Beurteilung des Aspekt-Phanomens wurden von den Linguisten neuere
Termini und Ansichten entwickelt. So haben Hermann Hirt, Karl Brugmann, Bertold Delbriick und
Wolfgang Meid den neuen Terminus ,Injunktiv” eingefiihrt, eine Verbalform, die keinen Zeitbezug
hat, also gewissermalSen ein zeitloses Prasens auszudriicken imstande ist. Aufgrund ihres nicht
vorhandenen Zeitbezuges konnte dieselbe Form auch eine unfixierte Vergangenheit zum
Ausdruck bringen. Der Injunktiv war die Form flr eine verbale Aussage in einem allgemeinen, nicht
naher bestimmten Sinn, d.h. die kategoriale Grundbedeutung war lediglich die verbale
Bezeichnung: die in der aktuellen Redesituation moglichen konkreten Funktionen waren durch die
Form selbst nicht markiert. Aber man konnte es dem betreffenden Injunktiv nicht ansehen, ob er

! Gliick, Helmut (Hrsg.): Metzler Lexikon Sprache. Stuttgart: Metzler 2005, S.61.

2 Gruber,Andrea: Aspekt und Aktionsart im Russischen und Italienischen. Innsbruck 2000, S.11.

3 Erhart, Adolf:Zur Entwicklung der Kategorien Tempus und Modus im Indogermanischen (Innsbrucker
Beitrage zur Sprachwissenschaft). Innsbruck: Die Universitdt Innsbruck 1985, S.6.
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perfektiv oder imperfektiv ist, d.h. es gab urspriinglich keinen solchen Unterschied, dieser lag
vielmehr im semantischen Charakter des Verbums selbst begriindet. Erst spater ging man dazu
Uber, dem Verbum eine andere Sicht (das heiRt Aspekt) zu verleihen.

Schelesniker spricht von einem Unterschied zwischen Aktionsart und Aspekt und findet, dass
diese Termini keinesfalls Synonyme sind. Die Art der Ausfihrung der durch die Wurzel
bezeichneten Tatigkeit nennt man in der Sprachwissenschaft die Aktionsart des Verbums. Die
Aktionsart des Verbums ist so alt wie dieses selbst, d.h. sie ist dem Verbum wurzeleigen und
wesenhaft.”

NUtzliche Anregungen bietet dazu Nathalie Nicolay: ,Unter ,Aktionsart' wird eine
Kategorisierung verstanden, die im Gegensatz zu verwandten Phdanomenen bereits in der
Verbbedeutung angelegt ist. Die Einteilung verbaler Ausdriickenach Aktionsarten bezieht sich auf
semantische Merkmale, mit denen die bezeichneten Sachverhalte hinsichtlich ihrer zeitlichen
Struktur charakterisiert werden. Auch Verbalphrasen und Satze kdnnen jeweils einer Aktionsart
zugeordnet werden, da unterschiedliche Formen von Erganzungen Einfluss auf die sprachliche
Darstellung des Geschehens haben. So wird zwar nicht mit schlafen oder essen, dafiir aber mit
finf Stunden schlafen und mit einem Apfel essen jeweils ein zeitlich begrenztes Geschehen
beschrieben. Die jeweilige Verbbedeutung liefert jedoch die Basis fiir die aktionale
Kompositionalitdt und steckt auch deren Grenzen ab.“ ®

In den slawischen Sprachen spielen die Aktionsarten eine sehr groRe Rolle. Die Slawisten
bezeichnen sie als ,vid“(Anblick; Art und Weise), was die Franzosen mit Aspekt (bersetzt haben.
Diese Aussage charakterisiert die Verwirrung, die die Aspektforschung noch lange im
20.Jahrhunderts beherrschte. Aktionsart wurde groRtenteils synonym zu Aspekt verwendet,
obwohl Sigurd Agrell mit seiner Arbeit , Aspektdnderung und Aktionsartbildung beim polnischen
Zeitworte” die Voraussetzungen fir eine klare Trennung dieser beiden Kategorien (Aktionsart als
semantische und Aspekt als damit in enger Beziehung stehende grammatische Kategorie)
geschaffen hatte.’

Die wichtigste Aussage fir alle Ansichten ist die These, dass die Tempora eng mit Aspekt
oder Aktionsart verbunden sind und die Art und Weise dieser Erscheinung bestimmen. Im
Indogermanischen wurden drei Zeitstufen (Vergangenheit, Gegenwart, Zukunft) und drei
Zeitarten definiert: die Dauernde (Imperfekt), die Eintretende (Aorist) und die Vollendete
(Perfekt). Hans Krahe bezog sich auf dasselbe terndre System, er traf jedoch differenziertere
Unterscheidungen: Im indogermanischen wurde primar zwischen imperfektiven und perfektiven
Aktionen differenziert. Erstere, die man auch als durativ, kursiv oder prasentisch bezeichnet,
werden vom Prasensstamm gebildet. Als Unterabteilung dazu ist die iterative Handlung zu
nennen. Letztere Aktionen, auch als momentan, punktuell oder aoristisch bezeichnet, werden
vom Aoriststamm gebildet. Hierbei ist zwischen ingressiven, terminativen und historischen
Handlungen zu unterscheiden. ,Diesen beiden Hauptaktionsarten schlielst sich als dritte die
perfektische an, ausgedrickt durch den Perfektstamm und ausdrickend einen Zustand am
Subjekt, wobei aber die vorausliegende Entwicklung, die zu diesem Zustand gefiihrt hat,
eingeschlossen ist.”®

4 Meid, Wolfgang: Indogermanisch und Keltisch. Innsbruck: Die Universitéit Innsbruck 1968, S.15.

> Schelesniker,Herbert:Das slawische Verbalsystem und seine sprachhistorischen Grundlagen (Innsbrucker
Beitrage zur Sprachwissenschaft). Innsbruck: Die Universitét Innsbruck. 1991, S.78.

® Nicolay, Nathalie: Aktionsarten im Deutschen: Prozessualitit und Stativitit. Tiibingen: Niemeyer 2000,
S.77.

7 Agrell, Sigurd: Aspektinderung und Aktionsartbildung beim polnischen Zeitworte: Ein Beitrag zum
Studium der

indogermanischen Préiverbia und ihrer Bedeutungsfunktionen. Miinchen: Taschenbuchverlag 2011, S.95.

& Krahe, Hans: Germanische Sprachwissenschaften IIT - Wortbildungslehre. Berlin: De Gruyter1967, S.104.
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Die Haupteigenschaft besteht darin, dass jede verbale Handlung ein Geschehen in der Zeit
ist, und die Verknlpfung jeder Verbhandlung mit der Zeit auf zwei Ebenen erfolgen kann: Die erste
Ebene ist das System der Tempora, das sich in Bezug auf den Wahrheitsgehalt einer Aussage
subjektiv prasentiert. Die zweite Ebene betrifft die Dauer bzw. Nichtdauer einer Handlung in der
Weise, ob eine Sprache beispielweise die Mdglichkeit bietet, eine objektiv punktuelle
Verbhandlungauch durativ darzustellen oder nicht. ,Beide Zeitebenen sind naturgemal gegeben
und vorhanden. Die Sprache aber kann sich ihnen gegenlber verschieden verhalten. Zumeist
dominiert der eine oder der andere Zeitbegriff, indem die Sprache nur fiir ihn eigene
Ausdrucksmittel entwickelt hat, wahrend die den anderen Zeitbegriff unbericksichtigt lasst [...],
und es gibt Sprachen wie die slawischen, in denen beide Zeitebenen eine synthetische Verbindung
eingegangen sind.”®

Im Laufe der Entwicklung verschmolz diese urspriingliche Verbalform morphologisch
gesehen mit Partikeln zur Bezeichnung der aktuellen Gegenwart einerseits und der Vergangenheit
andererseits. Bevor diese Partikel aber fest anwuchsen, mussen sie lose und beweglich gewesen
sein.

In der modernen deutschen Sprache, die Kategorienklasse Aktionsart bezieht sich auf
Zusammenhange zwischen dem vom Verb bezeichneten Geschehen oder Sachverhalt und dem
Verlauf der Zeit. Grammatisch relevant ist sie vor allem fir die Wahl des Hilfsverbes (haben oder
sein) im Perfekt. Viele Verben beschreiben punktuelle oder notwendig zeitbegrenzte Vorgange
oder Handlungen, d.h. Ereignisse, die einen Kulminations- oder Endpunkt voraussetzen, ohne den
ein Geschehen des betreffenden Typs nicht vorliegen wirde. Solche Verben werden telisch
genannt, und umgekehrt, atelischen Verben beschreiben statische Zustdnde und Relationen oder
dynamische Vorgidnge, Prozesse, Aktivitditen die keinen Kulminations- oder Endpunkt
voraussetzen. 1°

Im Georgischen ist Aspekt die grammatische Kategorie eines Verbs, das die Beziehung des
Sprechers zur zeitlichen Struktur des Ereignisses bestimmt, welches vom Verb beschrieben wird;
z.B. ob der Sprecher das abgeschlossene Ereignis von aufien betrachtet oder von innen, wéhrend
es sich ereignet.

Heinz Fahnrich beschreibt Aspekt und Aktionsart im Georgischen derart:,Das georgische
Verb ist durch eine verhaltnismaRig komplizierte Struktur gekennzeichnet, in der sich auller
Uberwiegend agglutinativen Elementen auch flektivische finden kénnen. Im Bau des Verbs sind die
wesentlichen syntaktischen Aussagen bereits morphologisch vorweggenommen und auf engsten
Raum zusammengedrangt.“?

Der Aspekt als grammatische Kategorie funktionierte schon im Altgeorgischen. Die
Sprachgeschichte des Georgischen weist auch darauf hin, dass wie im Indogermanischen die
Kategorie des Aspekts alter als die Tempuskategorie ist und Letztere aus dem Aspekt
hervorgegangen ist.

Die georgischen Sprachwissenschaftler finden es wenig sinnvoll, die Verbformen in Zeiten,
Aspekte und Modi zu unterteilen. Stattdessen unterscheidet man 11 sogenannte 'Screeves'
(anglisiert aus georgisch mtskrivi). Diese stellen jeweils eine eigene Kombination aus Zeitform,
Aspekt und Modus dar, welche wiederum in Serien eingeteilt werden kénnen.'? Diese Formen

9 Aitzetmiiller, Rudolf: Altbulgarische Grammatik als Einfiihrung in die slawische Sprachwissenschaft. 2.
erw. Auflage. Freiburg: Weiher 1991, S.159.

10 Die Grammatik. Unentbehrlich fiir richtigen Deutsch. Herausgegeben von der Dudenredaktion. 8.,
Uberarbeitete Auflage. Band 4. Berlin: Duden 2009, S.411.

! Fihnrich, Heinz: Kurze Grammatik der georgischen Sprache. Leipzig: VEB Verlag Enzyklopidie 1986,
S.71.

12 Fihnrich, Heinz: Kurze Grammatik der georgischen Sprache. Leipzig: VEB Verlag Enzyklopidie 1986,
S.76.
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dricken Tempus (Zeit), Modus (Aussageweise) und Aspekt (vollendet/unvollendet) in folgender
Form aus®3:

Prasens-Serie Prasens Imperfekt Subjunktiv Prasens
Futur-Serie Futur Konditional Subjunktiv Futur
Aorist-Serie Aorist Optativ

Perfekt-Serie Perfekt Plusquamperfekt Subjunktiv Perfekt

a) Prasens-Serie: Das Prasens drickt aus, was wahrend des Sprechens ('er liest gerade
Zeitung') oder wiederholt ('er liest jeden Morgen seine Zeitung') geschieht. Das Imperfekt steht
flr nicht-abgeschlossene ('er ware gerade am Zeitunglesen') oder wiederholte ('er pflegte, jeden
Morgen Zeitung zu lesen') Ereignisse in der Vergangenheit. Der Subjunktiv wird, meist in
Relativsatzen, fir unwahrscheinliche Ereignisse in der Gegenwart verwendet.

b) Futur-Serie: Das Futur drickt aus, was in der Zukunft geschehen wird ('er wird Zeitung
lesen'). Das Konditional steht in Bedingungssatzen ('er wirde lesen' oder 'er hatte gelesen'). Der
Subjunktiv Futur wird, meist in abhdngigen Satzen, fir unwahrscheinliche Ereignisse in der
Zukunft verwendet.

c) Aorist-Serie: Zur Bildung der Formen der Aoristgruppe wird im Allgemeinen der
Futurstamm des Verbs verwendet, also die mit Praverb versehene Form. Da das Praverb
perfektivierende Funktion besitzt, driicken die Formen der Aoristgruppe den vollendeten Aspekt
aus, d.h. bezeichnen abgeschlossene Ablaufe. Aoristformen ohne Praverb, die den imperfektiven
Aspekt ausdriicken, werden nur selten gebraucht.

d) Perfekt-Serie: Zur Bildung der Formen der Perfektgruppe werden die Zeichen fur das
indirekte Objekt im Zusammenwirken mit Charaktervokalen genutzt. Das direkte Objekt wird im
Perfekt durch suffigierte Prasensformen des Hilfsverbs sein zum Ausdruck gebracht.

Bemerkenswert ist auch die Tatsache, dass im Georgischen die morphologische Markierung
des Verbs mit Prdverben als das wichtigste Mittel des Aspektausdrucks gilt. Der Funktion und
Stellung nach unterteilt man die Praverben im Georgischen in drei Gruppen:

Die Praverben der ersten Gruppe sind die jlingsten, in den morphologischen Verband des
Verbs einbezogenen préafixalischen Elemente. |hre Zahl ist nicht hoch und sie variieren die
Richtungsangabe des Verbs. Die Grundfunktionen sind Richtungsangabe, Bedeutungswandlung
und Ausdruck des vollendeten Aspekts. Die Praverben der zweiten Gruppe sind alter und waren in
friheren Zeiten beweglicher als heute. lhre Grundfunktionen sind die Richtungsangabe,
Bedeutungsabwandlung und Ausdruck des vollendeten Aspekts. Ahnliche Funktionen erfiillen die
Praverben der dritten Gruppe.

So illustriert Fahnrich diese Erscheinung im Georgischen: ,Zur Bildung der Formen der
Aoristgruppe wird im allgemeinen der Futurstamm des Verbs verwendet, also die mit Praverb
versehene Form. Da das Praverb perfektivierende Funktion besitzt, dricken die Formen der
Aoristgruppe den vollendeten Aspekt aus, d.h. bezeichnen abgeschlossene Ablaufe. Aoristformen
ohne Praverb, die den imperfektiven Aspekt ausdriicken, werden nur selten gebraucht [...] z.B. da-
v-xat-e, da-v-dg-i usw.“1?

In der georgischen Sprache kann der vollendete Aspekt nur zwei Zeiten (Vergangenheit,
Zukunft) ausdricken, wahrend der unvollendeteAspektalle drei Zeiten (Vergangenheit,
Gegenwart, Zukunft) abdeckt.

13 Ebenda, S. 76. Die folgende Klassifikation, ihre Erklidrung sowie die Beispiele wurden wortwértlich
iibernommen.

14 Ebenda, S.76.

15 Ebenda, S.76.
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Nach Akaki Shanidze wird im Georgischen mit Aspekt nicht immer Richtung und Orientierung
ausgedrickt, z.B. mokvda — ist gestorben. Umgekehrt dricken einige Verben mit Praverben
Richtungsangaben aus, aber keinen Aspekt, z.B. miprinavs — fliegt.'®

Abschliefend kann man sagen, dass der Aspekt eine komplizierte sprachliche Erscheinung
ist. Je entfernt die Sprachen voneinander sind, wie Deutsch und Georgisch, desto problematisch
ist es, den gemeinsamen Nenner, tertium comparationis, zwischen diesen Sprachen festzustellen.
Dem Wesen nach ist die grammatische Kategorie des Aspekts verschiedenartig, das gibt uns
Anlass, eine tiefere Erforschung in beiden Sprachen durchzufiihren und das Funktionieren des
Aspekts oder der Aktionsart in allen ihren Erscheinungen zu untersuchen.

16 Shanidze, Akaki: Die Grundlagen der georgischen Grammatik. Tbilissi: Ganatleba 1973, S.127.
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Xarici dillarin déyranilmasinin
lingvodidaktik asaslari

Rafiyeva Xuraman 9li gizi
Bas musallim, Azarbaycan Dovlst Pedaqoji Universitetinin Saki filial

Acar sozlar: linqvodidaktika, xarici dil tadrisi, kommunikativ kompetensiya, dil manimsanilmasi,
metodologiya, kognitiv yanasma, madaniyyatlararasi Unsiyyat.

Giris

Qloballasan diinyada xarici dillarin dyranilmasi va tadrisi yalniz fardi bir bacariq deyil, ham da
beynalxalg inteqgrasiyanin, madaniyyatlorarasi dialoqun va pesakar inkisafin an mihim
sartlarindan birina cevrilmisdir. Muasir dovrda dil tadrisi sadace grammatik gaydalarin mexaniki
sokilda azbarladilmasi va Iigat tarkibinin otlrlilmasi ¢argivesindan cixaraq, daha murakkab va
coxsaxali bir struktur gazanmisdir. Bu strukturun elmi-nazari tamalini isa linqvodidaktika taskil
edir.

Lingvodidaktika — dilgilik (linqvistika) ve pedaqogikanin (didaktika) kesismasinda yaranan, dilin
oyranilmasi va 6yradilmasi ganunauygunluglarini, prinsiplarini ve metodlarini tadgiq edan
integrativ bir elmdir. Bu elm sahasi "Nayi oyratmak?" (dilcilik aspekti) va "Neca dyratmak?"
(pedaqoji-psixoloji aspekt) suallarina vehdat saklinda cavab axtarir.

Magalanin magsadi xarici dillarin dyranilmasinda lingvodidaktik prinsiplarin rolunu analiz etmak,
muasir yanasmalari nazardan kecirmak va dil manimsanilmasi prosesinin ssmaraliliyini artiran asas
faktorlari miayysan etmakdir.

Lingvodidaktika termini ilk dafs elmi dévriyyaya XX asrin ikinci yarisinda daxil edilmisdir.
Metodikadan fargli olarag, lingvodidaktika konkret bir dilin oyradilmasi gaydalari ila deyil,
Umumilikda dil manimsanilmasinin konseptual asaslari il masgul olur. Onun fundamental
anlayislarindan biri "dil saxsiyyati" (linguistic personality) konsepsiyasidir.

Xarici dil 6yranan saxsin garsisinda duran asas hadaf takca yeni bir kodlar sistemini (s6zlar va
grammatika) manimsamak deyil, ham da hamin dilda disiina bilan, fargli madaniyyatin dasiyicilari
ilo problemsiz Unsiyyat quran "ikincili dil saxsiyysti'na cevrilmakdir. Bu proses U¢ mihim
saviyyada bas verir:

1.Verbal-semantik saviyya: Dilin fonetik, leksik va grammatik vahidlarinin manimsanilmasi.
2.Koqnitiv (idraki) saviyya: Dinyanin dil manzarasini, konseptlarini va ideyalarini anlamag.
3.Pragmatik saviyya: Dil vahidlarini real Gnsiyyat saraitinds, magsadauygun sakilda tatbig etmak
bacarigl.

Muasir lingvodidaktikanin markazinde kommunikativ kompetensiya (lUnsiyyat bacarigr)
dayanir. Bu anlayis talabanin dildan real hayatda, muxtalif sosial va madani kontekstlarda seamarali
istifade eda bilma qgabiliyyatini ifads edir. Kommunikativ kompetensiya bir neca alt-
komponentdan ibaratdir:

Dil (linqvisitik) kompetensiyasi: Qrammatika, ligat va fonetika qaydalarina riayst etmakla cimlalar
gurmag bacarigi.

Sosiolingvistik kompetensiya: Dil formalarini danisigin bas verdiyi konteksts, statusa va sosial
muhita uygun segcmak (masalan, rasmi va geyri-rasmi Uslub farqi).

Diskursiv kompetensiya: Farqgli cimlalari birlasdirarak mantigli, ardicil va bitév bir matn (sifahi va
ya yazili) yaratmagq bacarig.
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e Strateji kompetensiya: Unsiyyat zamani yaranan catinliklari (s6z tapmadigda, anlasiimazliq
oldugda) jestlar, parafraza (basga sozls ifads etma) va ya sinonimlar vasitasila kompensasiya
etmak bacarigl.

Lingvodidaktik arasdirmalar gostarir ki, yalniz dil kompetensiyasina (gaydalara) malik olmagq real
Unsiyyat Ucln yetarli deyil; talsbs mitlag sosiolingvistik va strateji bacariglarini da inkisaf
etdirmalidir.

Xarici dilin manimsanilmasi insanin kognitiv (intellektual) strukturlarinin yenidan qurulmasi ils
baglidir. Psixolinqvistika va kognitiv dilcilik lingvodidaktikanin an yaxin mittafiglaridir. insanin ana
dilini 6yrenmasi ila xarici dili dyranmasi arasinda ciddi psixoloji farglar vardir.

Lev Vigotski, Jan Piaje va Noam Comski kimi alimlarin nazariyyalarina asaslanan mduasir
lingvodidaktika subyektin (talsbanin) aktiv rolunu vurgulayir. Dil 6yranma prosesinda asagidaki
kognitiv mexanizmlar isa dUsdir:

interdil (Interlanguage) konsepsiyasi: Larry Selinker tarafindan irali siiriilan bu nazariyyaya gors,
talaba xarici dili 6yranarkan onun beyninda na ana dili, na da hadaf dil olan, ikisinin ortasinda kecid
bir sistem ("interdil") formalasir. Bu sistemda edilan sahvlar tabii bir inkisaf marhalasidir va dilin
strukturunu dark etmaya xidmat edir.

Bundan alavs, dil interferensiyasi (ana dilinin gaydalarinin xarici dile manfi tasiri) va transfer
(mUsbat tasir) hadisalari da lingvodidaktik metodikanin qurulmasinda mutlaq nazars alinmaldir.
Masalan, Azarbaycan dili iltisaqgi (agglitinativ), ingilis dili isa analitik dil oldugu Ggln, azarbaycanli
talabalarin ingilis dilinda cimla qurulusunu (SVO - Mibtada + Xabar + Tamamlig) manimsamasi
xUsusi lingvodidaktik strategiyalar talab edir.

Muasir globallasma seraitinde xarici  dillarin  dyranilmasi  tahsil sisteminin  prioritet
istigamatlarindan biri hesab olunur. Xarici dil yalniz Unsiyyat vasitasi deyil, ham ds miuxtalif
xalglarin madaniyyatini, dislinca tarzini ve sosial dayarlarini manimsamaya imkan veran mihim
vasitadir. Bu baximdan xarici dillarin tadrisinin elmi asaslarla taskili x(susi shamiyyat dasiyir. Xarici
dil taliminin nazari va praktik masalalarini arasdiran asas elm sahalarindan biri lingvodidaktikadir.
Lingvodidaktika dilin oyradilmasi va 0Oyranilmasi ganunauygunluglarini, talim prosesinin
mazmununu, metodlarini, prinsiplarini va texnologiyalarini tadqgig edan pedaqoji-lingvistik elm
sahasidir. Bu elm sahasi dilcilik, pedagogika, psixologiya, psixolingvistika, sosiolingvistika va
metodika elmlarinin garsiligli slagasi asasinda formalasmisdir. Lingvodidaktika xarici dil taliminin
elmi asaslarini miayyan etmakla yanasi, éyrananlarin yas, fardi xtsusiyystlari, motivasiyasi va
kommunikativ ehtiyaclari nazara alinmagla ssmarali talim modelinin qurulmasini tamin edir.
Xarici dillarin 6yranilmasinin lingvodidaktik asaslarindan biri kommunikativ yanasmadir. Bu
yanasmanin asas magsadi Oyrananlards real (nsiyyat soraitinde dilden sarbast istifads
bacariglarini formalasdirmaqdir. Kommunikativ talim zamani sagird ve ya talaba grammatik
gaydalari azbarlamakls kifayatlanmir, onlari praktik nitg faaliyystinds tatbig etmayi Gyranir.
Dinlama, danisma, oxu va yazi bacariglari garsiligh alagada inkisaf etdirilir.

Lingvodidaktik yanasmada kompetensiya asasli tahsil mihim yer tutur. Miasir tahsil sisteminda
maqgsad valniz dil biliklarinin manimsadilmasi deyil, ham da kommunikativ, sosial, madani va
strateji kompetensiyalarin formalasdirilmasidir. Xarici dil dyranan saxs muxtalif kommunikativ
situasiyalarda diizgln Unsiyyst qurmagi, fikirlarini sarbast ifade etmayi va garsi tarafi dlizglin basa
dismayi bacarmalidir.

Lingvodidaktikanin asas prinsiplarindan biri fardilasdirma va diferensiallasdirma prinsipidir.
Mixtalif dyrananlarin dil bacariglari, maraglari, dyranma slrati ve psixoloji xtsusiyyatlari fargli
oldugundan musllim talim prosesini bu fargleri nazara almagla taskil etmalidir. Bu magsadla
mixtalif saviyyali tapsiriglar, layiha islari, grup faaliyyati va interaktiv metodlardan istifads olunur.
Mdasir lingvodidaktikada madaniyyatlararasi kommunikasiya anlayisi xUsusi shamiyyat kasb edir.
Xarici dili dyranmak yalniz s6z ve grammatik gaydalari manimsamak deyil, ham da hamin dili
daslyan xalgin madaniyyatini, adat-ananalarini, etik normalarini va diinyagortsini 6yranmak
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demakdir. Buna gora da xarici dil darslarinda dlkastinaslig materiallarindan, autentik matnlardan,
video va audio resurslardan genis istifada olunur.
Ragamsal texnologiyalarin inkisafi lingvodidaktikanin mazmununa yeni yanasmalar gatirmisdir.
Elektron darsliklar, onlayn platformalar, mobil tatbiglar, sini intellekt asasli programlar va virtual
siniflar xarici dil dyranilmasini daha cevik va interaktiv etmisdir. informasiya-kommunikasiya
texnologiyalarinin tatbigi Oyrananlarin motivasiyasini artirir, mistagil dyranma bacariglarini
inkisaf etdirir va fardi tahsil trayektoriyasinin formalasmasina sarait yaradir.
Lingvodidaktik baximdan giymsatlandirma prosesi da xdsusi shamiyyat daslyir. Mduasir
giymatlandirma yalniz naticani deyil, dyranma prosesini de ahata edir. Formativ va summativ
giymatlandirma UGsullarindan istifade etmakla oyrananlarin inkisaf dinamikasi izlanilir, onlarin
glcli va zaif taraflori muayyan edilir va talim prosesi mivafiq sakilda tanzimlanir.
Xarici dil tadrisinin uguru dizgin secilmis prinsiplardan asilidir. Lingvodidaktika asagidaki
fundamental prinsiplari rahbar tutur:
Kommunikativlik prinsipi: Tadris prosesi real tnsiyyat modelina uygun qurulmalidir. Darslar "dil
hagqginda bilik" vermak yox, "dildan istifada etmak" tGzarinda kdklanmalidir.
Madaniyyatslinasliq (Madaniyyatlararasi) prinsipi: Dil madaniyyatdan ayri dyradila bilmaz. Talaba
dilin aid oldugu xalgin mentalitetini, adat-snanalarini va idiotik ifadalarini dark etmalidir.
Sturlulug prinsipi: Mexaniki azbargilikdan fargli olaraqg, tslaba 06yrandiyi dil strukturunun
funksiyasini daxilan dark etmalidir.
Fardilesdirma prinsipi: Talabalarin yas grupu, maraq dairasi, psixoloji tipi ve dyranma tarzi (vizual,
audial, kinestetik) nazara alinmalidir.

onanavi grammatika-tarciims metodundan imtina edan muasir lingvodidaktika daha ¢ox
Tapsiriga dsaslanan Dil Tadrisi, Mazmun va Dilin inteqrasiyali Tadrisi va interaktiv/Oyunlasdirma
metodlarina GstinlUk verir. Bu metodlar talabani passiv dinlayicidan aktiv Unsiyyatciya cevirir.
Xarici dillarin dyranilmasinda muallimin pesakar kompetensiyasi asas amillardan biridir. MUasir
xarici dil musllimi vyalniz dil biliklerine malik olmamali, ham da innovativ pedaqoji
texnologiyalardan istifads etmayi, interaktiv dars muhiti yaratmagi, motivasiyaedici talim
strategiyalari tatbig etmayi bacarmalidir. MUsallimin fasilasiz pesakar inkisafi xarici dil taliminin
keyfiyyatina birbasa tasir gostarir.
Natica etibarils, xarici dillarin 6yranilmasinin lingvodidaktik asaslari mlasir tahsil sisteminda dil
taliminin elmi va metodoloji bazasini taskil edir. Kommunikativ yanasma, kompetensiya asasli
tahsil, fardilasdirma, madaniyyatlararasi kommunikasiya ve ragamsal texnologiyalarin tatbiqi
xarici dil oyranilmasinin effektivliyini artiran asas istigamatlar hesab olunur. Bu prinsiplarin
praktikada dizgln tatbigi dyrananlarin dil bacariglarinin inkisafina, onlarin beynalxalg Unsiyyat
muhitina inteqrasiyasina va dmirboyu 6yranma bacariglarinin formalasmasina mihim tohfa
verir.Xarici dillarin dyranilmasinda muallimin pesakar kompetensiyasi asas amillardan biridir.
Muasir xarici dil masllimi yalniz dil biliklerine malik olmamali, ham da innovativ pedaqoji
texnologiyalardan istifade etmayi, interaktiv dars muhiti yaratmagi, motivasiyaedici talim
strategiyalari tatbig etmayi bacarmalidir. MUallimin fasilasiz pesakar inkisafi xarici dil taliminin
keyfiyyatina birbasa tasir gostarir.

Natica

Natica etibarils, xarici dillarin 6yranilmasinin lingvodidaktik asaslari mlasir tahsil sisteminda dil
taliminin elmi va metodoloji bazasini taskil edir. Kommunikativ yanasma, kompetensiya asasli
tahsil, fardilasdirma, madaniyyatlararasi kommunikasiya ve ragamsal texnologiyalarin tatbigi
xarici dil oyranilmasinin effektivliyini artiran asas istigamatlar hesab olunur. Bu prinsiplarin
praktikada dizgln tatbigi dyrananlarin dil bacariglarinin inkisafina, onlarin beynalxalg Unsiyyst
muhitina inteqrasiyasina va odmirboyu 6yranma bacariglarinin formalasmasina mihim tohfs
verir.
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Xarici dillarin oyranilmasinin lingvodidaktik asaslarinin tadgiqi gostarir ki, effektiv dil tadrisi yalniz
dilcilik gaydalarinin ottrtlmasi ile mahdudlasa bilmaz. Muasir linqvodidaktika insan markazli
(humanistik) bir yanasmani midafia edarak, talabani sadaca malumat gabul edan bir obyekt kimi
deyil, fargli bir madaniyyst mustavisina daxil olan faal "dil saxsiyyati" kimi gabul edir.

Ugurlu bir dil programi kommunikativ kompetensiyanin bitiin komponentlarini inkisaf etdirmali,
talebalarin kognitiv va psixoloji xtsusiyystlarini nazara almali ve ana dili ile hadaf dil arasindaki
lingvistik fargliliklori metodiki cahatdan dizgin tenzimlamsalidir. Lingvodidaktik prinsiplara
asaslanan darsliklar va kurikulumlar talabalarin xarici dilds sarbast, ¢cevik ve madaniyyatlararasi
normalara uygun sakilda Unsiyyat qurmasina taminat verir.
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ABSTRACT. As is generally known, Georgian written monuments have been found since the Vth
century. Available sources are interesting in many ways. Among them, centuries-old contacts of
Georgia and the Georgian people with other peoples are of special importance from the cultiral
point of view, which should be the basis of the variety of names and naming traditions in Georgia.
Jews names in Georgia form a different group, which in the lexical system of the language, with
an inehauistible abundance of facts, variety of forms, specific semantics and grammatical
structure, are a very interesting arena for linguistic research.
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In terms of prevalence in Georgia, the so-called Christian names are on the first place, the
spread of which followed the introduction of Christianity and its declaration as the state religion.
Most of these names are of Jewish origin. Later, names from the Eastern, Slavic and Western
worlds were also widely spread in Georgia, although we still have the largest number of Jewish
names.

The study of Jewish names and names of Jews common in Georgia is a very interesting
area, because the influx of Jewish names into Georgia must have started in the pagan period,
because the first flow of Jews appeared in Georgia at that time, in the VIth century AD. According
to historical sources, the second big flow should have appeared in the first century of the new era,
Georgia is still a pagan period. In particular, at that time, the translation of the Bible did not exist
in Georgia yet. According to Leonti Mroveli, the Jews language must have been widespread in
Georgia before King Parnavaz, that is, even before the third century AD. Probably, the influx of
Jewish names should also have happened during this period. And after the spread of Christianity,
the spread of Jewish names was given an even wider arena. Despite the fact that we have a 26-
century history of Jewish life in Georgia, the abundance of Jewish names is not confirmed in
ancient written monuments, unlike Jewish names. From the sources of this period K. Lerner
mentions several of his own names, which are confirmed in various historical sources and
documents. Such are, for example, Abdala, Abon| | Abona, Abram, Abramiya, Beri, Besika, Glakhua,
Mamula, Mihako, Tsitsa, Elua, Shalva, Yakoba, etc. (Lerner 2008: 237-241).

In historical sources, we can find a lot of Jewish names that Georgians, including Georgian
kings and nobles, were called. The fact that the general name "man" comes from the Jews "Adam"
+ "lan" does not seem accidental.

Jewish names are confirmed in ancient Georgian folklore, fairy tales, for example,
Abesalom and Ether. Among the names of kings, Solomon and David. We can also name women's
names, for example, Anna, Mariam, Salome. Of course, these names have undergone phonetic
transformations in most cases, but their Jewish origin is beyond doubt. They are confirmed in the
Torah and belong to the list of ancient biblical names.

Since the XIXth century, when archival and historical documents already provide us with
abundant information about Jewish names. Most of the Jews names have confirmed in the Torah,
which are characterized by a strong Jewish connotation and which were mostly given only to Jews:
Moshe, Jacob, Mordecai, Itzik, Gershon, Sara, Fani, Kukulo, Tonya. In this regard, it is interesting
that K. Lerner's reasoning. In his opinion, the number of common names among Georgian Jews is
determined. Mainly here we find traditional biblical names, most of which are decorated with the
"a" suffix characteristic of the Georgian dialect (for example, Arona). (Lerner 2008: 237-241).
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At the end of the XXth century, when the linguistic peculiarities of the Jews began to be
studied, works on the names of the Jews also appeared. Works on Georgian Jews' own names can
be found since the 70s of the last century. Among them Rs. Shamelashvili's "Georgian surnames
of Jews" in the book "I will not exchange salsa for rocks" (1983), "Surnames of Georgian Jews" by
Eldar Mamistvalashvili in the book "History of Georgian Jews" (1995), I. Gagulashvili's "Small
Dictionary of Jewish Proper Names" (1998), "Dictionary of Surnames of Georgian Jews" (1998);
Kote Lerner discusses the names of Georgian Jews in the monograph "Jews of Georgia (Ot
EnnnHmama go posgHoro deponasmma)’. We should mention here the works of Nissan
Babalikashvili, which he studied according to the epitaph of the Jews (Babalikashvili 1970, 1971,
1990). T. Lomtadze discusses the names of the Jews in her monographs "Kutaisuri Georgian" and
"Modern Georgian sociolects". S. Gumberidze refers to the same issue. in the article "Peculiarities
of the formation of human (person) names in the speech of Georgian Jews". Davit Bothera devotes
a lot of space to the proper names of the Jews in his work "Sketches of the Qaids of the Jews of
Rabat". Bothera wrote this letter in Israel in the 70s of the last century, through it we get a certain
idea about the proper names of the Georgian Jews living in Akhaltsikhe.

Jews lived in different parts of Georgia, and depending on the parts, the same name can
be found with different phonetic variants: Moses/Moshe, Yoseb/Yosef, Jacob/lakob, Abel/Ebel,
Japhet/Yaphet. The abundance of phonetically conditioned forms is especially noticeable in the
oral translations of the holy books of Georgian Jews, which may be due to the influence of the
Hebrew language of the translation.According to Enoch, these translations should have spread in
Georgia in the Xllth century, probably parallel forms could have appeared from this period.

It can be said that one of the manifestations of the identity of Georgian Jews was their
names. Indeed, the population of Georgia considered only Jewish names, for example, Moshe,
Samuel, Rebecca, Abraham, Aaron, Shelemiko, Khana, Sarah... There were cases when this or that
name was represented by a certain phonetic transformation. For example, Filkhazi = Finkha
(substitution of L and N sonants is usual in Georgian, but the sounding of the s consonant in the
auslaut is a peculiarity), Bachibaki <~ Heb. Bath will enter. Here we already have a peculiarity,
which is mostly related to the special pronunciation of Hebrew sounds by Georgian Jews, namely,
1 inside the word is pronounced as b and not as v, as it is in Hebrew v is pronounced as 2 (g). The
peculiarity of Georgian is also revealed: t and sh give us the affricate ch (Lomtadze, Enokhi 2019).

When biblical names were given to both Jews and non-Jews in Georgia, Jews self-identified
in such cases. If a Georgian preferred the forms that came from Greek, for example, Isaac, Moses,
Samoeli, Jacob, Anna and others (since most of the biblical books were translated into Georgian
from Greek), the Jew would use the Hebrew form. For example, Yitzchak, Moshe, Samuel, Jacob,
Hannah and others. It can be said that the majority of Jews in Georgia carried the Hebrew variant
of biblical names (Jacob), and a smaller number carried the Georgian variant of biblical names
(Jacob).

Ashkenazi and Mizrak Jews also lived in Georgia. Most of them had distinctly Jewish
names, ltzik, Aron, Moshe, Gershon, Sarah, Rivka, Deborah and others, but at the same time,
different names were also confirmed to them. For example, Rolf, Alfred, lan, Rima, Jenny,
Joshua, Rafael, Richard...

In the XX th century, Jewish names often became the object of ridicule, so Jews began to
name their children common names in Georgia. A large part of these names were also of Jewish
origin, although they can be referred to as less Jewish names, because their Jewish origin remained
unknown to the public. Most of them were phonetically or morphologically transformed and over
the centuries were absorbed by the Georgian language in such a way that their Georgian origin
was no longer in doubt. For example, Lia, Ether, Iza, Lily, Abel, Noah, Saul, Lazarus. Mikaela,
Gabriel... Many Matgans have been recognized as names of Christian saints since the early
centuries.
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From the middle of the XXth century, when the Jews began to receive education en masse
and were actively involved in the public and political life of the country, they tried to name their
children common, fashionable names in Georgia at that time. Among them less Jewish
connotations, but of Jewish origin. For example, Tamar, Lia/Lea, Eter, David, Mikhail and others.
And the Jewish names were given ritually. It should be noted that Jews living in almost all countries
had such Jewish names: Sarah, Deborah, Rachel, Moshe, Abraham, Aaron and others.

Among the Jews, as well as among the Georgians, it was common to give a name in honor
of the deceased. So, there was an occasion when a child was named after the deceased. Also, they
were often named after their grandmother or grandfather, and both Georgian children and Jews
were mostly servants of their grandmothers and grandfathers. There were also frequent cases
when a prominent relative was named after him.

At the same time, Jews were given Jewish ritual names, which were known only to family
members, and they used the aforementioned Jewish ritual names in the synagogue.

In Georgia, Jews often used nicknames. Most of them referred to their work or physical or
mental handicap. Dudgunat Gikiai, the carpenter, Itzkhakai, Khakham Yonatanai, Davithai the deaf,
Zilfai, the wife of Yasko the lame. Common nicknames among Kutaisi Jews were: Meramke Datoi,
Kuti Shalikoi, Katsikalia Fikhoi, Eter Khbo, Shusbanda Sarai, Maro Gizhi, Yura Kulturni...

Since the 1970s, Jews began to repatriate to Israel. It is worth noting that many Jews in
Israel refused to use the official name recorded in the documents and used the Jewish ritual name
as their official name. Thus, instead of the names in Georgia (Paata, Natela...), Jewish names
(Abraham, Khava...) were given in Israel.

The material recorded in Israel shows us that Georgian Jews have different attitudes
towards names. If we group Georgian Jews according to origin, social factors, we will see that
different types of Georgian Jews choose different types of names for their babies. Names are
categorized according to their origin (biblical and modern Hebrew, Yiddish, and other languages),
their popularity in the Jewish (Israeli) community, and the assumption by speakers of the language
that someone with the name might be Jewish.

The analysis showed that the name categories of respondents and their children are closely
related to their personal characteristics, such as birth decade, religiosity, origin (including time
spent in Israel). We also see a connection with naming traditions, such as naming people who are
living or dead.Most Jews also speak of using a Hebrew name for ritual purposes. It can be said that
Georgian Jews in Israel, on the one hand, continue centuries-old traditions related to names and
sometimes make some changes in it.

If in Georgia, from the 70s of the last century, Jews began to frequently name their children
non-Jewish names, the Jews repatriated to Israel in the 70s, on the contrary, more and more often
gave their children names of Jewish origin (biblical Hebrew, modern Hebrew, etc.). It can be said
that most of the Jews of the older age group bear names of Jewish origin that were common in
Georgia. The middle generation carries both Jewish and non-Jewish names, which were given to
them in Georgia. In the youngest group, Jewish and modern Jewish names are common. For
example, Noah, Rebecca, Daniel, Joshua, Gabby, Ari...

Many factors influence parents' decision to give their children distinctly Jewish names.
Among them is the time spent in Israel. Among the first wave of repatriates, in particular, the
parents of children born after the 70s, there is a desire to bear distinctive Jewish names.

It should be noted that it is a widespread tradition in Georgia to name the deceased. Jews
who migrated from Georgia have a similar tradition. However, as Sarah Benor observes in her
study of American Jews, “the Ashkenazi tradition of naming babies after a deceased (respected
person) is strong among American Jews of various origins.

Whereas Sephardi/Mizrahi Jews name their babies more in honor of the living (a respected
person)." Perhaps, these influences are greater in Israel. Among the Jews who migrated from
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Georgia of all origins, both cases are confirmed: naming a name in honor of a dead person as well
as a living person.

At the same time, as we mentioned, the vast majority of Jewish respondents have a Jewish
ritual name, which is basically different from their common name. However, since since the 1970s,
Jews living in Israel have increasingly chosen identical ritual and official names, it is common for
the middle and younger generations to have only one Jewish name.

Thus, the rituals of naming Jews in Georgia and Israel are almost the same. Almost all Jews
in Georgia had a Jewish name, which was sometimes official, sometimes only ritual. The use of
less Jewish connotations or non-Jewish names as official names has become especially widespread
in Georgia since the 70s, as Jewish names often caused ridicule.Even after repatriation to Israel,
the parallel existence of official and ritual names and the use of the same name for both purposes
is confirmed. The main difference is that, in order to avoid ridicule, non-Jewish names common in
Georgia are no longer called in Israel.
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AHHOTaumA. CTPYKTYpPHbIN CABWUI CTOMMOCTM KOMMAHWM B CTOPOHY HemMaTepuanbHbIX
aKTMBOB [JenaeT OpeHJ 3HA4YMMbIM  OOBEKTOM HE MApPKETUHIOBOro, a CTpaTerMyeckoro
ynpasneHua. Bmecte ¢ TeM B ynpaBieHYeCKOW MpaKTUKe BpeHA-MeHeLXMEHT MOo-npexHemy
TPaKTyeTCA NPeuMyL,eCTBEHHO KaK QYHKUMA MapKETUHra, KOMMYHUKaUMA WAW AWM3aiiHa, 4TO
OrpaHNYMBaAET ero BKNAL B CTpaTermyeckoe pa3sutue. Llenb cTaTbn — KOHUEeNTyaslbHO 060CHOBATbL
bpeHA-MeHeAKMEHT KaK yNpaBNeHYeCKyo KOMNETEHLMIO U pa3paboTaTb MoAenb, OO bACHAOLLYHO
MeXaHM3M TpaHchopMaumm OpeHA-kanuTana B CTpaTerMyeckoe pasBUTME  KOMMAHMM.
NccnepoBaHWe HOCUT KOHLLENTYaNbHbIA XapaKTep M OMMPAeTCA Ha CUCTEMATM3AUMIO HAy4YHOM
IMTepaTypbl, CPAaBHUTENbHbLIA aHaNM3 NOAX0A08, 060bLIEHME MeXAYHAPOAHbIX aHANUTUYECKMX
OAHHbIX M KOHUEeNnTyanbHoe mogenunpoBaHune. OCHOBHbIM pPe3y/nbTaTOM ABAAETCA aBTOPCKas
MOZAENb, BKAtOYAKOWAA WeCTb B3aMMOCBA3aHHbIX O/NOKOB: MNOHWMMaHWe 6peHaa  Kak
CTpaTerM4yeckoro akTmea, OpeHA-KanuTan, ynpaBneH4yeckme OpeHA-KOMMNeTeHUMK, cucTemy
ynpasneHuna 6peHaom (brand governance), cTpaTermyeckyto COr1acoBaHHOCTb W pe3y/bTaTbl
cTpaTermyeckoro pas3BuTus. [lokasaHo, 4TO cTpaTernmyecknin adpdekT OpeHaa BO3HMKAET He
aBTOMATMYECKM, @ TONIbKO MPW HANMYMU YNPABNEHYECKMX KOMMNETEHUMIA WU OpraHm3alMOHHOM
CUCTEMbI ynpaBneHns 6peHaoM. lpakTMyeckaa 3HAYMMOCTb 3aKAOHAETCA B MPUMEHMMOCTHM
MOAEeNV ANA OMArHOCTMKM yNpaBNeHYecKoM 3penocTn OpeHA-meHeaXMeHTa B KOMMAHMAX
KasaxcTraHa.

Kntouesble cnosa: 6peHa-MeHeAKMEHT; ynpaBaeH4Yeckaa KomneTeHuma; bpeHa-KkanuTtan;
HemaTepuanbHble  aKTWBbI; CTpaTerMyeckoe pa3BuTMe; OpeHA-OpMeHTauuma;  KOMMaHWK
KasaxcTraHa.

BeeaeHue

MCTOYHMKM KOHKYPEHTHOrO MpPeMMyLlecTBa KOMMAHWIM 3a nocneiHue AecATUNETUS
CMeCcTUAnCb M3 chepbl MaTepManbHOro MNPoOM3BOACTBA B 06/1aCTb  MHTENNEKTYaNbHOTMO WU
OTHOLLIEHYECKOro KanuTana. [lona HemaTepmanbHbIX aKTMBOB B PbIHOYHOM CTOMMOCTW KOMMaHWUIA
nugekca S&P 500 Bbipocna ¢ 68 % B 1995 roay Ao npubansutensHo 92 % k 2025 roay [1], a
COBOKYMHasA CTOMMOCTb HEMATEPMA/IbHbIX aKTMBOB KPYMHENLLMX KOpnopaunin aoctiraa 61,9 TpaH
ponnapos CLA [2]. BpeHa dopMMpyeT CYLLLECTBEHHYIO YacTb 3TOW CTOMMOCTU: NO oleHKe Kantar,
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Ha BpeHa NpUXoaMTCs 0KoM0 32 % CTOMMOCTU KPYMHENLLIMX KomnaHuii [3]. Mpu Takol CTPYKType
KanuTana ynpasaeHMe OpeHAOM nepecTtaeT OblTb 4YaCTHOM MAPKETMHIOBOM 3adayen wu
npuobpeTaeT xapaKkTep BONpPoca KOPNopaTUBHOMN CTPATEMMN.

OHaKo B YMNpaB/EHYECKOW MNPaAKTUKE COXPaHSAETCA pPa3pbiB MexAy 3KOHOMWUYECKOW
3HAYMMOCTbIO OpeHaa M Cnocobom ynpasBAeHUs WM. BpeHa-MeHeaXMEeHT Mo-NpeHemy
LenernpyeTcs MapKkeTUHroBOMY NoApasAeneHmo U TPAKTYeTCs Kak QYHKLUMA KOMMYHUKaLMIA MK
AM3aiHa, Toraa Kak dakTopsbl, onpeaenawoline cuay bpeHaa, B 3HaYMTENbHOM Mepe OTHOCATCA K
KauyecTBY KOPMOPATMBHOMO yMnpaBieHWsa, a He K peknamHomy Owoaxkety [4; 5]. 3ToT paspbis
obopaumBaeTca HepoKkanuTanmslaumen 6OM3Heca: UEHHOCTb, 3aK/ltoyYeHHaa B 6peHae, He
peannsyeTca, NOCKOJbKY YNpaB/ieHYecKMe pellieHma NPUHUMAOTCA B /IOTUKE, He YYMTbIBaOLLEN
BpeHa, KaK CTpaTerMyeckyto NepemMeHHyHo.

Ons KomnaHuit KasaxctaHa npobiema MMeeT AONOAHUTENIbHOE U3MepeHme. B ycnoBuax
Pa3BMBAIOLWIEroCA  pPblHKA  MHCTUTYUMOHanbHaa  MHAOPACTPYKTypa  NOoAAep:KKM  bpeHa-
MeHeaKMeHTa — npoduabHoe obpasoBaHMe, NpodeccMoHanbHble CTaHA4apTbl, 3penas cpeda
KOHCY/IbTUPOBAHUA — pPa3BUTa HEPABHOMEPHO, a CTpaTerMyeckme peleHma o bpeHae Hepeako
cocpenoToyeHbl y COBCTBEHHMKOB M TOM-MeHeaKMeHTa. B Takol cpene 6peHA-meHeaKMeHT
yallle WMHTepnpeTMpyeTcAa 4Yepe3 MAPKeTUHI, AM3aH  UMAM  KOMMYHMKaLMKU, YeM  Kak
ynpasaeH4YecKas KOMNeTeHLuMA.

HayuHas npobiema cOCTOUT B HEAOCTAaTOMHOM KOHLENTyanmsaumm bpeHa-meHeaKMeHTa
KaK ynpaBAeHYecKon KOMMETEHLMM M B OTCYTCTBUWM MOAENM, OOBACHAIOLIEN MEexaHM3M ero
BAMAHMA Ha CTpaTermyeckoe pasBuUTME KOMMNaHWKU. Llenb ctaTbn — KOHLENTyanbHO 06OCHOBATb
HpeHA-MeHeAKMEHT KaK ynpaB/ieHYeCcKyo KOMMNeTeHLMIO U pa3paboTaTb MoAeb, 0OBACHAOLLYHO
MexXaHW3M TpaHchopmaumm OpeHa-KanuTana B CTpaTerMyeckoe pasBuTME KomnaHuu. [Ona
LOCTUMXKEHMSA LN peLlatoTcsa 3aZa4um: NpocneanTb 3BONOLMIO NOAX0A0B K bpeHay; o6ocHOBaTb
cTaTyc OpeHAa Kak HemaTepuanbHOro aKTMBa; onpeaennTb MecTo OpeHa-MeHeaKMeHTa B
cMcTemMe  CTpaTerMyeckoro YnpaBieHWA; KOHLENTYyaAn3npoBaTb OpeHA-MeHeaKMEHT  Kak
yrnpaBaeHYeCcKyto KOMMETEHUMIO;, pa3paboTaTb KOHLENTyanbHYD MoAenb M 0D03HauYnTb ee
3HaYeHWe AN KoMNaHui KasaxcTaHa.

O630p nuTEpaTYpPbI U METOAONOTNA

MccnepoBaHMe HOCUT  KOHLENTYa/lbHbIA  XapakKTep W He MWCMNOoAb3yeT NepBMYHbIX
SMMUPUYECKMX AaHHbIX. TPUMEHEHbI MeTOAbl TEOPETUYECKOTO MCCAeA0BaHMA: CUCTEMATMU3aLMA 1
KPpUTUYEeCKMin 0630p HaydyHOM nuTepaTypbl MO  OpeHA-MeHeaXMeHTY, OpeHa-KanuTany,
HemaTepuasbHbIM  aKTMBaAM, PECYPCHOW  Teopun U AMHAMMYECKMM  CMOCODOHOCTAM;
CPAaBHUTENbHbIA aHAAM3  HayYHbIX MNOAXOAOB K OpeHay (MapKeTMHroBOro, KOTHUTUBHO-
NOBEAEHYECKOro, PECYPCHO-OPUEHTUPOBAHHOTO); 0600LIEHME MeXaAyHAaPOAHbIX aHANNUTUYECKUX
OTYETOB KaK UNMOCTPATUBHOM A0OKa3aTebHOM Basbl; KOHUENTya/lbHOe MOAEIMPOBaHMeE.

HayyHoe noHuMmaHue BpeHaa CMellanock No ocu «dyHKUMA — cTpaTterns». B paHHen
Tpaauumm bpeHa TPAKTOBA/CA KaK MAEHTUDUKATOP — MMS, 3HAK UAM AM3aNH, OTAENAOLWMA TOBAP
OT aHa/IoroB M 3alMUIAOWMIA ero oT KonupoBaHuAa [6; 5]. Nlo mepe HacCbIWEHUS PbIHKOB U
BbIPaBHMBAHUA GUINYECKMX XaPaKTEPUCTUK TOBAPOB KOHKYPEHLIMA CMECTUAacb B MJIOCKOCTb
Bocnpuatna. . Aakep dopmanmsosan  bOpeHA-KanuTan — 4yepes  OCBEAOM/IEHHOCTb,
BOCMPUHMMAEMOE Ka4yecTBO, /I0A/1bHOCTb 1 accoumaumm [7], a K. Kennep onucan customer-based
brand equity Kak CTpyKTypy 3HaHusA o bpeHae B co3HaHuM notpebutens [8]. MpuUHUMNMANBLHbIN
NOBOPOT CBA3AH C MepexoAoM OT PbIHOYHOM OpueHTauum K bpeHa-opueHTaumn: M. Ypae
onpeaenun 6GpeHA-OPUEHTALMIO KaK MoAaxoAd, NPWM  KOTOPOM MNpoLEecchl  opraHuM3aumm
BbICTPAMBAIOTCA BOKPYr CO34aHMA, PasBUMTUA WM 3alWMTbl MAEHTMYHOCTM OpeHaa, a OpeHA
PAacCMaTpPMBAETCA Kak CTPaTermyecknin pecypc B 10rMKe pecypcHoi Teopmnmn dupmbl [9; 10].

[ns cTpororo aHanMsa HeobxoAMMo pasrpaHuyeHmne KanuTana bpeHaa (brand equity) u
ctoumoctn bpenaa (brand value) [11]. KanuTtan 6peHaa — couManbHO-MCUXOOTNYECKMIA
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KOHCTPYKT, CyL,EeCTBYIOLLMI B CO3HAHWUW CTEMKXONAEPOB; OH HE NMPUHAANEKMNT KOMMNAHUM U INLLb
MOZIEPMPYET peaKkLMIo pbiHKa Ha ee aerncTeuna. CToMmocTb bpeHaa — MOHeTapHOe BblparkeHue
3TOro KanuTana, oTparkatollee CnocobHOCTb KOMMaHMM MpMcBanMBaTb GUHAHCOBbLIE BbIrOAbl OT
HakonaeHHoro kanutana [12; 11]. OTcioga cnenyeT ynpaBaeHYeCKM 3Ha4YMMbIN BbIBO/: BbICOKMM
Kanutan bpeHaa He rapaHTUPYeT BbICOKOW CTOMMOCTM BpeHaa, ecan opraHmsauma He obnanaet
KOMMNEeTEHUMAMMN A4 ero KOMMEpPLMANMN3aLmm.

MacwTab 6peHO0BOM  COCTaBAAOWENA  HEMaTepuasibHbiX  aKTMBOB  QUKCUPYIOT
MeXAYHapoAHble AaHHble, NCMO/b3YOWME HE3aBUCUMbIe MeToao0ruK. Mo oueHke Interbrand,
cToMmocTb bpeHaa-nnaepa B 2024 rogy coctasuna 488,9 mapa paonnapos [13]; Kantar BrandZ
BnepBble 3adUKCMpoBan bpeHa CTOMMOCTLIO CBbile 1 TP/IH 0/11ap0B, @ COBOKYMHAA CTOMMOCTb
nepBoM coTHM BpeHaoB aocturna 8,3 TpaH Aonnapos [3]; Brand Finance oueHWA COBOKYMHYO
cToumoctb 500 Hanbonee LeHHbIX BpeHaos B 9,5 TpaH AonnapoB [14]. CTpaTernyeckyto otaady
NoATBEPKAAET CBA3b CUbl BpeHaa ¢ GMHAHCOBOW Pe3y/bTaTUBHOCTbIO: NOPTPEenb BAAAENbLEB
CUNbHENLLIMX MWPOBbLIX OPEHI0B MNPEBOCXOAM PbIHOYHbIE MHAEKCbI Ha MNPOTANKEHWMM ABYX
necAatunetuit [15], a cunbHble NpomblWneHHble BpeHabl oneperkatoT cnabble npumepHo Ha 20 %
[16]. 3TV AaHHble NOAKPENANAIOT NONOKEHNE PECYPCHOM Teopun 0 BpeHae Kak CTpaTernyeckom
n3onnpytowem mexaHnsme [17; 18]. OrpaHuM4eHMEe HOCUT WHCTUTYUMOHA/bHBINA XapaKTep:
ctaHaapt IAS 38 3anpewaer npusHaBaTb B HanaHce BHYTPEHHE CO3JaHHble OpeHapbl, 4TO
dopmmnpyeT MHPOPMALIMOHHYIO aCUMMETPUIO MeXay BanaHCOBOM M PbIHOYHOW CTOMMOCTbIO [19;
18].

Mpu3HaHMe OpeHAa HemaTepuanbHbIM  aKTMBOM TpebyeT ero uWHTerpauum B
KopnopaTMBHOe ynpasneHue. KoHuenuua cuctembl cOaNaHCMPOBaHHbLIX NMokasaTenen bpeHaa
(Brand Balanced Scorecard) nepesoauT BUAEHWE 1 cTpaTernto bpeHaa B oNepaumoHHble AeCTBUA
M CBA3bIBAET METPUKM TOUEK KOHTAKTa CO CTpaTerMyeckMmm meTpukammn pesyabtatueHocTu [20].
OnepaumoHHbIM KOHTYPOM KOHBepCUMU HpeHA-CcTpaTerMm B N0ANbHOCTb M OBepue BbICTynaeTt
KNMEeHTCKMI onbIT [21]. OTBETCTBEHHOCTb 3@ CO34aHWE LLEHHOCTM HEe MOXKET /ieKaTb TO/IbKO Ha
oTAene  MapKeTMHra — 3TO  KPOCC-QYHKLMOHANbHAA  KOMMeTeHUMA, OXBaTblBatoLWLas
ONepaLMOHHYD AeATeNbHOCTb, NOrUcTMKY, HR 1 duHaHchl [4]. TeopeTMyeckMm OCHOBaHMEM
TPAKTOBKM OpeHA-MeHeAXMeHTa KaK YnpaBNeHYeCKOW KOMMNETEHUMMW CAYXUT CcoeduHeHne
PECYPCHOM Teopun OOUPMbI M KOHLENUMWM AMHAMMYECKMX CMOCOBHOCTEN: yCTOM4YMBOE
NPenMyLLECTBO onunpaeTtca Ha CNocobHOCTb WHTErpMpPOBaTb, BbICTPaMBaTb 7z
NepekoHPUrypmpoBaTb KOMMNETEHLMU B OTBET Ha M3MeHeHUs cpeabl [22], a bpeHa peanusyet
NOTEHLMAaN TONbKO NPU HaAMYMM OPraHM3aLMOHHOM cnocobHOoCTM — BpeHa-opueHTaumm [10].

PesynbTaTbl uccnenosaHmA

OCHOBHbIM pe3y/nbTaTOM SBAAETCA KOHUEeNTyasbHad MoAeNb «bpeHAa-meHeaKMeHT Kak
ynpaB/ieHYeCcKan KOMMNETEHUMA CTPATErMYECKOro Pa3BUTUS KOMNaHUW». Moaenb opraHM3oBaHa
NO NOTMKE «OCHOBaHME — CMOCOOHOCTb — Pe3ynbTaT» M BKAKYAET WeCTb B3aMMOCBA3AHHbIX
610K0B (pUCYHOK 1).

1) MoHUMaHKe BpeHaa KaK cTpaTerMyecKoro akTuea — KOTHUTUBHOE OCHOBAHME: CTEMEHD,
B KOTOPOM COBCTBEHHUKM M PYKOBOACTBO TPAKTYIOT OPEeH, KaK CTpaTerniyeckmii HematepuaabHbii
aKTMB, @ HE KaK KOMMYHWUKaUMOHHbIN UK AN3anH-MHCTPYMeHT [7; 10].

2) BpeHAa-KanuTan — pecypcHoe OCHOBaHMWE: HAKOMIEHHbIM B CO3HAHUM CTEMKXONAEPOB
Kanutan [oBepus, NOAJAbHOCTM M accouMaLMi, BbICTYMNatOWMIA «CbipbeM» A8 KOHBEPCUWU B
cTonmocTb [8; 11].

3) ¥YnpaBneHuyeckve 6peHA-KOMMETEHUMM — aKTUMBMPYIOLLAA CMNOCOOBHOCTb: 3HaAHMA,
CyAeHWA 1 peweHuna cobecteeHHnkos, CEO, CMO, bpeHA-aMPeKTOPOB M KPOCC-QYHKLMOHANbHbIX
KOMaHZ, NO3BONAOWME yNpaBnATb OPeHAOM Kak CTpaTerMyeckMm aKTMBOM; AMHAMWUYecKan
CNocobHOCTb dupMbl [22].
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4) Cuctema ynpaBneHus bpeHgom (brand governance) — npoueaypHoe OCHOBaHME:
npaswnaa, 30Hbl OTBETCTBEHHOCTM, MpaBa MPUHATMA PeLleHWA 1 npouecckl, obecneymBatolime
COrNacoBaHHOCTb bpeHaa mexay PyHKUMAMM 1 BO BpemeHnu [4; 20].

5) CrpaTernyeckas cornacoBaHHOCTb — BHYTPEHHWII MEXAaHW3M: COrnacoBaHue bpeHaa ¢
H6M3HEC-MOAENbIO, KOPMOPATUBHOW CTpaTerMe M OpraHM3auMOHHOM Ky/AbTypoMr; BHELIHUM
NPOSBAEHNEM BbICTYNAET LENOCTHbIM KAMEHTCKMIA onbIT [21].

6) PesynbTaTbl CTPATErMYECKOrO pPas3BUTUA — 33aBMCUMMbIA pe3ynbTaT: yCTOMYMBOE
KOHKYPEHTHOe  MPeuMMyLecTBO, YCTOMYMBOCTb, POCT, LEHOBadA Mpemus, OAJAbHOCTb,
KanuTanmsaums n macwtabupyemocts [17; 18; 15].

LleHTpanbHOe nono)eHWe moaenu: OpeHA-KanuTan sABNAETCA HeobxoAMMbIM, HO
HeAOCTaTOYHbIM YCNOBMEM CTpaTermyeckoro passutua. Kanutan 6GpeHaa KOHBepTMpyeTcs B
CTOMMOCTb, @ CTOMMOCTb — B CTPaTErnyeckme pesybTaTbl TOIbKO NPW HAMMYUK YPaBAEHYECKNX
H6peHA-KOMNETEHUMA W CUCTEMbl ynpaBaeHua 6OpeHAOM. Tem CcamMblM  ynpaB/ieH4YecKas
KOMMNEeTEeHLUMA BbICTYNaeT ONnocpeayolmnMm 3BeHOM, a CTpaTerndyeckmin adbdexT bpeHaa BO3HUKaeT
He aBTOMATUYECKMW.

OcHoBaHMe CnocobHOCTb N MexaHW3M PesynbTat
MNoHMMaHKWe bpeHaa Kak YnpaBneHyeckme bpeHa- Pe3ynbTaTbl CTPAaTErMYE€CKOro
CTPaTErM4yecKoro akT1ea; KOMMNeTeHUNN —> Pa3BUTUA: KOHKYPEHTHOE
H6peHa-KanuTan; cuctema CTpaTernyecKas NPEenMyLLECTBO,

ynpasneHuns bpeHagom (brand COrnacoBaHHoOCTL / YyCTOMUYMBOCTb, POCT, LleHOBas
governance) KAMEHTCKUI ONbIT npemua, Kanutaamsauma

PucyHok 1 — KoHuenmyanbHasa mooesb «bpeHO-MeHedHMeHmM KaK ynpasneH4eckas
KOMnemeHyusa cmpame2u4ecKo2o pa3sumusa KOMNaHUU» (cocmassaeHo asmopom)

ObcykaeHWe 1 NpaKTUYecKan 3HaYMMOCTb

TeopeTnyecknin BKNaZ CTaTbM COCTOUT B COEAMHEHWUWU NUTepaTypbl 0 BpeHAa-Kanutane,
obbacHAowWeNn GopMUMPOBaHME MEPLENTMBHONO akTMBa, C JIUTEPATYPOM CTPaTErm4yeckoro
ynpasneHus, obbacHAOWEeN, Kak dMPMEHHbIe CMOCOOHOCTU MOPOXKAAT NPEMMYLLECTBO. Tem
cambiM cneumduumpyeTcs ynpaBaeHYeCKMin mexaHn3m, KOTOPbIM aHaAnTUKa CTOMMOCTKN BpeHaa
dUKCUPYeT Kak 3hPEKT, HO He TeopeTU3MpPyeT Kak MpUYMHY. B oTanume OT TPaaMUMOHHOMO
MapPKEeTUHIOBOro NOHMMAHMA, NPeA/IOKEHHbIM NOAX0, PAacCMaTPMBAET BPeH/, KaK ynpaBaaembii
cTpaTerMyeckuin pecypc, a bpeHa-mMeHeaKMEHT — KaK yNpaBieHYECKYD MeTa-KOMMETEHLMIO,
peannsyemyto Ha ypoBHe COOCTBEHHMKOB U TOM-MEHEAKMEHTA.

[na KomnaHuin KasaxcTaHa 3HaAYeHWe MOAEeNN YCUAMBAETCA WHCTUTYLMOHAbHBIM
KOHTEKCTOM. Tam, rae BHeWHAs MHOPACTPYKTypa NoAdepKKn bpeHaa pasBuTa HepPaBHOMEPHO,
bpema KoHBepcuM BpeHA-KanuTana B CTOMMOCTb JIOXKMUTCA NMPEUMYLLECTBEHHO Ha BHYTPEHHIOHO
yNpaBNeHYecKyto  CnocobHoCTb. PassuTMe  OpeHA-MeHedKMeHTa  KaK  ynpaBieH4YecKowm
KOMMNeTeHLMM CTAHOBUTCA HE YTOYHEHWEM MAPKETUHIOBOW MPAKTUKK, a YCIOBMEM MNepexoaa OT
OMNepaLMOHHOIrO MapKeTUHra K CTpaTermyeckoMy YMNpaBAEHWUIO HemaTepuasbHbIMK aKTMBaMMU.
YnpasneH4yeckummn bapbepamm BbICTYNaOT: BOCNPUATME BpeHaa KaK LeHTpa M3AeprKeK; pa3pbis
mexay bpeHa-cTpaTerven M BM3Hec-NpoLeccaMu; OTCYTCTBME 3aKPEeneHHbIX MpaB MPUHATUA
peLleHWi; COKpaLLleHWe BNOXKEHNI B BpeHa, B nepnoabl HeCTabuabHOCTU; AedUUMT NPodUNBHOTO
613Hec-0bpa3oBaHUA.

MpaKkTuyeckaa 3HAYMMOCTb MOAENM 3aKNYAEeTCA B ee AMArHOCTUYEeCKOM NoruKe.
[lekomno3snumsa cnocobHOCTM Ha wWecTb 6/10KOB MO3BOMIAET PYKOBOAMTENO OMpenenuTb, rae
OpraHW3aumMa CuabHA, a rae OrpaHMYeHa: BbICOKOe MOHMMaHWe bpeHaa npwu cnabom brand
governance BefeT K HeNoC/eA0BaTeNbHbIM AEMNCTBUAM, PA3PYLLAIOLLMMCA NPU CMEHE KIHYEBbIX
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NN, CUNBbHOE yNpaBaeHWe NPU HU3KOM KOMMNETEHLMM — K MeXaHU4YeCKOMY MPUMEHEHMIO NPaBUA;
BHYTPEHHAS COrMacoBaHHOCTb NPU C1aBOM KAMEHTCKOM OMbITE — K 3aMbIC/ly, KOTOPbIN KIMEHT He
BCTPEYAET Ha TOYKAx KOHTaKTa. [na KomnaHui KasaxcTaHa, HaxoAAWMXcA Ha 3Tane pocTa M
MacwTabnpoBaHMA, Takaa AMArHOCTMKA MOMOraeT HanpPaBaATb YCUNA Ha Ky3KOe MEeCTO», a He Ha
Hanbonee 3ameTHbIN 610K — MAEHTUYHOCTb M KOMMYHMKALMN.

3aknloueHmne

BpeHA-mMeHeAXMEHT  credyeT  paccMaTpuBaTb 33  NpeaenaMmm  MapKEeTUMHIOBbIX
KOMMYHMKaUMM — KaK ynpaBieHYeCcKyto KOMNEeTEHLMIO COBCTBEHHMKOB, PyKoBOAMTENEN U KPOCC-
GYHKUMOHANbHbIX KOMaHA. bpeHa-Kanutan npuobpeTaeT cTpaTermyeckoe 3HauyeHne Anllb TOraa,
Kora ynpasieH4yeckas KOMMETEHUMA M cUCTeMa ynpasiaeHua HGpeHAOM KOHBEPTMPYIOT ero B
CTOMMOCTb W, Aanee, B cTpaTerMyeckoe passutie. HayyHas HOBM3HA COCTOUT B KOHLLEMNTya/lbHOM
0DOOCHOBaHMM OpeHA-MeHeaKMEHTA KaK ynpaBieHYeCKoM KOMMeTeHUMM M B pa3paboTke
MeXaHM3Ma KOHBepcuW BpeHa-KanuTana B CTpaTerMyeckoe pasBuTME 4yepes yrnpaB/ieHYeckune
b6peHa-KomneTeHUMM, brand governance M CTpaTerMyeckytd COrnacoBaHHOCTb. OrpaHuyeHme
paboTbl onpeaenseTcA ee KOHUEMNTya/lbHbIM XapaKTepoMm: MNpeaioKeHHaa Moaenb Tpebyer
IMMNMpPUYECKON NpoBepku. Cneaytowmm 3TanOM MCCNeLOBaHUA MOMKET CTaTb KayecTBEHHOe
MccnefoBaHME Ha OCHOBE 3KCMEPTHbIX WMHTEPBBIO C COOCTBEHHMKAMU W TOM-MeHeaKepamu
KOMNaHWi  KasaxcTaHa C nocneaywouleit  pa3paboTKOM  MHCTPYMEHTA  AMArHOCTUKM
ynpaB/ieHYeCKoM 3penocTi bpeHa-MeHeAKMeHTa.
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COBPEMEHHbBIE METObI, APXUTEKTYPA
N MEPCMEKTUBbI PA3BUTVA MOJEEN
O3 MUHUMWSALNN PUCKA
MOLWEHHWYECTBA B BAHKE

lNMnanneHko AHHa
LHoKTopaHT nporpammbl DBA, YHuBepcuTeT Hapxos, r. Aaimatbl, KasaxcTaH

AHHOTaumMA. CTpemuTenbHoe passuTme UMOPOBbIX GUHAHCOBLIX CEPBMCOB, MOOUIBHOIO
OaHKMHIA M OHNAMH-NAATeXel COMPOBOMAAETCA  CYWECTBEHHbIM  POCTOM  MaclTabos
GUHAHCOBOrO  MOLWEHHMYeCTBa.  TPaAMUMOHHbIE  aHTUPPOA-CMCTEMbI, OCHOBAHHble  Ha
dUKCMpPOBaHHbIX NpPaBmIax, NOCTENEeHHO TePsAT 3PPEKTUBHOCTb B YCAOBUAX BbICOKOW AMHAMMUKM
MOLLEHHUYECKMX CLLeHapueB, pocTa 06beEMOB TPaAH3aKLUMA U YCAOKHEHNS Knbepyrpo3. B ctaTbe
npeacTaBneH aHaNUTUYeCKMI 0630p COBPEMEHHbIX MOAXOA0B K MOCTPOEHUIO CUCTEM
TPaH3aKLUMOHHOTO M MoBeAEeHYEeCKOro aHTMdpoaa B HaHKOBCKOM cekTope. PaccmatpmBatoTca
MeTobl MalMHHOIO O0by4yeHns, NOBeAEHYECKOro NPoPUAMPOBaHNSA, TpadoBOro aHann3a,
MHTEPNPETUPYEMOrO WMCKYCCTBEHHOrO MHTENNeKTa, deaepaTUBHOrO obyyYeHMAs WM MOTOKOBOWM
06paboTKM AaHHbIX B pexxnme peanbHoro spemeHn. Ocoboe BHUMaHWe yaenaetca npobiemam
ancbanaHca knaccos, Aperida KOHUENUMMU, UHTEPNPETUPYEMOCTM Moaene n obecrnedyeHuto
KOHOUAEHUMANbHOCTM AaHHbIX. [peanaraeTcd  KOHUENUMA WHTErpMPOBAHHOW aAanTUBHOWM
aHTUdpoa-nnaThopmbl, 0O6bEAMHAIOLIEN TPAH3AKUMOHHbLIA  MOHWUTOPUHI, MOBEAEHYECKYIO
aHaNUTURY, rPadOBbLI aHaNM3 U UHTePNpeTMpyeMbld Al B eAMHYIO CUCTEMY MHTENNEKTYalbHOrO
0bHapyKeHNs MOLLIEHHNYECTBA.

KnioueBble cnoBa: aHTMPoa, OaHKOBCKOE MOLIEHHMYECTBO, MallMHHOe oby4yeHue,
NOBEAEHYECKUA  aHaNM3,  TPaAH3aKLUMOHHbLIA  MOHUTOPUHI,  OOHapyXeHuMe  aHOMaAWi,
MHTEPNPETUPYEMbIA MCKYCCTBEHHbIN MHTENNEKT, deaepaTnsHoe obydyeHne, rpadoBbii aHanu3.

BeeaeHue

LindpoBble TexHONOMMM 33 NOCAeAHME ToAbl MOAHOCTbIO M3MeHUAN HaHKOBCKYO chepy.
BONBbLIMHCTBO KAMEHTOB CErOAHA B3aMMOAENCTBYIOT ¢ BaHKOM Yepe3 MOOUAbHbIE MPUNOKEHNUA,
WHTEPHEeT-DaHKMHT 1M OHANalH-NnaTexun. Bmecte ¢ poctom yaobctBa ANA nosb3oBaTenein
YBENIMYMNOCh M KONMYECTBO MOLUEHHMYECKMX onepauui. baHKM CTanKuMBalOTCA He TONbKO C
MPUBbLIYHBIMW CXeMamn GUHAHCOBOTO MOLUEHHWYECTBA, HO U C Hosee CNOXKHbIMK aTaKamuy,
CBA3aHHbIMM C aBTOMAaTM3auMelN, COLMANbHOM WHXEHepuerm U WUCNONb30BaHMEM CeTeW
B3aMMOCBA3aHHbIX aKKAyHTOB.

TpaAMUMOHHbIE aHTUHPOA-CUCTEMBI, OCHOBAHHble Ha (GUKCMPOBAHHLIX NpPaBWUAaX,
NOCTeNeHHO NePEeCTatoT CNPABAATLCA C ObICTPO MEHAIOLLMMMCA CLLEHAPMAMM aTaK. Takune pelleHua
XOpOLWo paboTatoT NPOTMB YKe M3BECTHbIX CXEM, OZAHAKO MPAKTUYECKM He aJanTUPYIOTCA K HOBbIM
MOAEeNAM NoBeAeHUs 310yMbilineHHnKoB (Lucas & Jurgovsky, 2020). [JononHuTenbHown
npobaemon CTaHOBMTCA BbICOKMI YPOBEHb /IOMKHbLIX O/NIOKMPOBOK, KOTOPbLIM  yxyAlwaeT
NO/Ib30BATE/IbCKUI OMbIT U CHUXKAET A,0BEPUE KNMEHTOB K DaHKY.

Mo 3TOM npuunHe OaHKM BCE aKTMBHEEe BHEAPAT WHTeNNeKTyalbHble aHTUdpoa-
nnatGopmbl, MCNONb3yOWME METOAbl MAWWHHOTO O6y4YeHWs, NOBEAEHYECKOM aHANUTUMKK U
06paboTkM bonbwnx AaHHbIX (Hashemi et al., 2023). CoBpeMeHHble CUCTEMbI aHAU3UPYIOT He
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TONIbKO NapameTpbl OTAENbHOM TPaH3aKL MK, HO U Bosee LWMPOKMIN KOHTEKCT: MCTOPUIO OnepaLnii
KNMEHTa, XapaKTepPUCTMKM YCTPOWMCTBA, reorpadunio aKTUBHOCTWU, BPEMEHHbIE MNaTTEPHbI W
B3aMMOCBA3M MeX Ay Y4acTHMKaMMN GMHAHCOBbIX OnepaLmil.

OTAENbHYIO CNIOXKHOCTb CO34aET Apeld KOHUEMLUMM, TO eCTb M3MEHEHNE MOLEHHUNYECKMNX
CueHapveB BO BpemMeHW. [a)e MOoAennM C BbICOKOM TOYHOCTbKO MOCTEMEHHO TepAoT
3GGEKTUBHOCTb, MOCKO/IbKY 3/10YMbILWAEHHMKM  BbICTPO  aAanTUPYOTCA K CYLLECTBYOWMM
MexaHnamam 3awmTbl (Yadav et al., 2025). B pesynbTaTe aHTUOPOA-CUCTEMbI [O/IXKHbI HE MPOCTO
0bHapyKmMBaTb aHOMaMM, HO M MOCTOAHHO OBHOBAATLCA, COXPAHAS YCTOMYMBOCTb K HOBbIM TUMaM
aTak.

CeroaHa aHTMdPOA, BCE Yallle PpacCMaTPMBAETCA He Kak Habop OTAENbHbIX MHCTPYMEHTOB,
a KaK emMHasn CMCTeEMA, B KOTOPOW OAHOBPEMEHHO MCMO/b3YOTCSA TPAH3aKUMOHHbIA MOHUTOPWUHT,
noBeAeHYecKMin aHanms, rpadoBble MeTOAbl M UHCTPYMEHTbI MHTEpNpPeTaunmn moaenen. Takon
noaxoA No3BonseT HaHKam ObICTpee BbIABAATb MOWEHHWUYECKME ONnepaummn 1 Npm 3TOM CHUXKATb
KO/IMYeCcTBO OLWMBOYHbIX H10KMPOBOK (George et al., 2023).

Llenb AaHHOW cTaTbM — MpOaHaNM3MpPOBaTb COBPEMEHHbIE MOAXOAbl K MOCTPOEHMUIO
TPaH3aKLMOHHOTO M NOBEAEHYECKOTO aHTMdPOAa B HAHKOBCKOM CEKTOpE, a TaKKe onpeaenuTb
Hanbonee NepcnekTUBHble HaNPaBAEHUA PA3BUTUA WMHTENNEKTYasNbHbIX CMCTEM OOHapy»KeHuA
MOLLEHHNYEeCTBa.

Hay4yHaa HOBM3Ha paboTbl 3aKkN04aeTca B QOPMUPOBAHUMN KOHLEMLMM MHTErPUPOBAHHOM
aHTUdpoa-mofenn,  obbeauHAOWEN  TPaH3aKUMOHHbLIA  MOHWTOPWHI,  MoBeAeH4YecKoe
npodunnpoBaHune, rpadoBbIt aHaNU3, MHTepnpeTUpyemblin Al 1 aganTMBHoe 0byveHne B eANHYHO
MHOTOYPOBHEBYIO CUCTEMY YNPABNEHNA PUCKOM MOLEHHNYECTBA.

TeopeTnyeckmne ocHOBbI aHTUdpPOLa

CoBpeMeHHble cuMcTeMbl 0BHapyKeHMA MOLIEHHWYECTBA OCHOBAHbl Ha [IBYX KAHOYEBbIX
napaamrmax: obHapyeHne M3BECTHbIX MOLLIEHHWUYECKMX CLLeHapMeB N 0BHapyKeHe aHOMaNU.
MepBbI NOAXO4 OPUEHTMPOBAH Ha BblABMEHME 3apaHee M3BECTHbIX MOLEHHUYECKMX CLUEHapueB
C MCNO/Ib30BaHMEM NPABWU, CUTHATYP M WaAbNOHOB aTakK. Ero npenMmyLecTBom SBAAETCS BblCOKanA
TOYHOCTb NpPU OOHAPYKEHUM YyXKe M3BECTHbIX CxemM MolleHHMYecTBa. OAHAKO 3bPeKTUBHOCTb
NoA0DOHbIX CUCTEM CYLLLECTBEHHO CHUMKAETCA NPU NOABAEHUN HOBbIX TUMOB aTak.

BTopoli noaxos OCHOBAaH Ha MOAENMPOBAHMM HOPMA/IbHOTO MOBEAEHMA KAWeHTa U
BbIAB/IEHUN  OTKAOHEHWUM OT MPUBbLIMHON aKTMBHOCTM. [10A0OHbIE CUCTEMbI  CMOCOOHBI
0OHapyKMBaTb PaHee HEeU3BECTHbIe CLEeHapUM MOLLIEHHMYECTBa, MOCKO/IbKY OPUEHTUPYIOTCA He
Ha 3apaHee 3aJlaHHble MpaBW/aa, a Ha M3MEHeHMe MOBeAEeHYECKOro npoduas Mnosb3oBaTens.
OAaHako obHapyKeHMe aHOMaMA YaCTO COMPOBOMKAAETCA MOBbILLIEHHbBIM KOINMYECTBOM JIOMKHbIX
cpabaTtbiBaHui (Husnaningtyas & Dewayanto, 2023).

Ha npakTvke GONbLIMHCTBO COBPEMEHHbIX BAHKOBCKMX aHTUPPOA-CUCTEM WMCMOb3YIOT
rMOPUAHYI0 apXUTEKTYPY, O0ObEAMHAIOLLYIO OCHOBAaHHbIE Ha MpaBMAax MexaHM3Mbl U MeToApbl
MalnHHOro obyyeHns. MoaobHbIN Noaxond NO3BOAAET OAHOBPEMEHHO 0DOecneYymBaTh BbICOKYIO
TOYHOCTb BbIAB/IEHMSA M3BECTHbIX MOLUEHHUYECKMX CLUEHapueB M adanTMpoBaTbCA K HOBbIM
yrpo3am (George et al., 2023).

OaHoM u3 dyHAameHTasbHbIX Npobsem 6HGaHKOBCKOro aHTUGPOAa ABAAETCA BbICOKaA
HEOHOPOAHOCTb KAMEHTCKOro noseAeHus. s pelweHua AaHHOW Npobiembl NPUMEHSIOTCS
0b606LleHHbIe NMHENHble cmelaHHble mogenn (GLMM - generalized linear mixed models),
NO3BO/IAIOLLME YYMUTbIBATb MHAMBMAYANbHbIE MOBEAEHYECKME XapPaKTEePUCTUKM MO/b30oBaTeENEM
(Gomez-Restrepo & Cogollo-Florez, 2012).

CoBpeMeHHble MCCNefoBaHMA TaKkKe MNoAYEPKMBAIOT BAKHOCTb TaK  Ha3blBaeMbIX
BEPOATHOCTHO-NMpPaBoBbIx ocobeHHocTel (Likely-Legal Features) — mnpuW3HaKoB, OMMCbIBAOLLMX
NeNCcTBMA, peKo CcoBepllaemble MOLUIEHHMKAMM: CTabuabHOE WCNONb30BaHME YCTPOMCTBA,
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perynspHaa onnata KOMMYHalbHbIX YCAyr, MNoBTOpAtolIMecs reorpaduyeckne MapLupyTbl M
OnuTenbHaa ¢uHaHcoBaa wcTopuA. Mcnonb3oBaHMe MNOAOOHbLIX XapaKTepPUCTUK MO3BONAET
3HAYUTENIbHO CHU3UTb KOIMYECTBO NIOXKHbIX cpabaTtbiBaHnit (Hsin et al., 2021).

TpaH3aKUMOHHbIM aHTUdpOL,

TpaH3aKUMOHHbLIN  aHTMdpPOA, OPMEHTMPOBAH Ha aHaaM3 QGUHAHCOBOM onepauuu
HenocpeaCcTBEHHO B MOMEHT eé BblNoaHeHnA. OCHOBHaA 3a4a4a NoA0OHbIX CUCTEM 3aKIHOYaETCA
B OMNEPaTMBHOM OLIEHKE YPOBHA PUCKA U MPUHATUN pPELIeHMA O NOATBEPKAEHWM, OTKNOHEHWM
MB0O AONONHUTENBLHON NPOBEPKE TPAH3aKLUNN.

CoBpeMeHHble aHTUGPOA-MOAENN aHAIU3UPYIOT LWMPOKMA Habop NapameTpoB onepaLmm,
BK/IOYAA CYMMY MnaTeXka, Bpema nposeneHus TpaHsakumm, MCC-koa, IP-agpec, reonoKaumto
NONb30BaTeNA, XAPAKTEPUCTUKM YCTPOMCTBA, CKOPOCTb WM3MEHEHWMA aKTMBHOCTM KAMEHTA U
KOZIMYEeCTBO MOCAeA0BaTENbHbIX onepaunin. Yem 60/bllie KOHTEKCTHOM MHPOPMALIMK AOCTYMNHO
CUCTEME, TEM Bbilie BEPOATHOCTb OOHaPYKeHMUA NoA03puTebHbIX aencteuii (Almazroi & Ayub,
2023).

HecmoTpa Ha pasBuTME WHTENNEKTyanbHbIX anropuTMoB, CUCTEMbI, OCHOBaAHHblE Ha
npasunax, NPOAO/KAIOT AKTMBHO WMCNOAb30BaTbCA B OAHKOBCKOM NpaKTMKe 6narogapa ux
NPO3PaYHOCTM U COOTBETCTBUIO PEryNaATOpHbIM  TpebosBaHMAm. OAHAKO UX  KAKOYEBbIM
HeOCTaTKOM OCTAéTCA HM3KaA afanTMBHOCTb K HOBbIM MOLUIEHHWUYECKMM CXEeMaM M BbICOKUM
YPOBEHb NIOXKHbIX CPabaTbiBaHWA.

Mo 3ToM NpMYNHe coBpemeHHble DaHKM aKTUMBHO BHEAPAOT CKOPUHI-MOAENM Ha OCHOBe
MaWWHHOro o0byyeHuAa. Hambonbluee pacnpocTpaHeHWe noay4ymam anroputmbl XGBoost,
LightGBM, CatBoost m Random Forest, no3Bonstowme BbIABAATb C/AOMHbIE HEAMHENHbIEe
3aBMCMMOCTN Mexay Mpu3Hakamn n GopmMMPoBaTb OLLEHKY BEPOATHOCTM MOLWEHHMYecTBa ANA
KaXkaon TpaH3akumm (Zhang et al., 2023).

Tabnuua 1. CpaBHUTE/IbHAA XapaKTEPUCTUKA METOLOB TPaH3aKLUMOHHOIO aHTUdpoa

MeTtog, [MpeumyLLiecTsa OrpaHunyeHuns
OCHOBaHHbIN Ha NpaBuaax | MHTepnpeTMpyemocTs, Hwn3kaa a4anTUBHOCTb
NpPO3pPayYHOCTb
Noructnyeckan perpeccua | MNpoctoTa 06bACHEHMA OrpaHnyeHHasn
HeNMHEeNHOCTb
Cny4anHbi nec YCTONYMBOCTb K LLUYMY BbiCOKanA CNOXKHOCTb
aHcambnen
XGBoost / LightGBM BblcOKaa TOYHOCTb YyBCTBMTENBHOCTL K Apeindy
Fnybokoe obyyeHune AHaNN3 CNOXHbIX BbICOKasA BblYMCAUTENBHAA
3aBUCUMOCTEW CTOMMOCTb
padoBble HEMPOHHbIE AHaNM3 MOLWEHHWNYECKMX CNoXHOCTb BHeApPeHMA
cetu ceten
[prMeyaHMe: COCTaBlIEHO aBTOPOM

MoBeneHYecknin aHTndpos,

B oTAMuyMe OT TPaH3aKUMOHHOrO MOHUTOPMHIA, NOBEeAEHYECKNIM aHTMDPOA OPUEHTMPOBAH
He TO/IbKO Ha aHanM3 OoTAEeNbHOW onepaunu, HO W Ha WU3ydyeHue undpoBoro npoduna
nonb3oBaTens. OCHOBHas naea 4aHHOIo NOAX0Aa 3aK/IIOYAETCA B TOM, YTO NOBEAEHME KANEHTA CO
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BpemeHeM GOpPMUMPYeT YCTOMYMBLIE 3aKOHOMEPHOCTM, OTK/JIOHEHWEe OT KOTOPbIX MOMXKeT
CBMAETeNbCTBOBATb O MOLEHHMYECTBE.

CoBpemeHHble MOBEAEHYECKME MOAENN AHANM3UPYIOT CTPYKTYPY PACXOAOB K/AMEHTA,
reorpaduto onepaumnii, NPeanodYTUTEbHbIE KaHa bl B3aUMOAENCTBUA, XapPaKTEPUCTUKM YCTPOMNCTB
M OCODEHHOCTM MNOMb30BATE/IbCKOM aKTUBHOCTU. [1ogobOHbLIM MNoAX04 MO3BOASET BbIABAATH
NoAO3pUTENIbHbIE AENCTBUA AaXKe B TeX Caydyasax, Koraa onepauma GdopmasnbHO COOTBETCTBYET
CTaHAAPTHbIM MpPaBuaam.

Ocoboe 3HauyeHMe B noc/ieaHMe roabl npuobpena noseaeH4yeckas buomeTtpus.
CoBpeMeHHble aHTUPPOA-CUCTEMBbI  CMOCOOHLI  aHaM3MPOBATb CKOPOCTb Habopa TeKcTa,
OVMHAMUKY  [ABWMKEHMA MbIWW, CEHCOPHYHO aKTMBHOCTb, WHTEPBaAbl MeXAy AEUCTBMAMM
nonb3oBaTeNnss U 0cOBeHHOCTM Hasuraumu. [laske ecnm MOLWEHHWMK MOAYYMA NOTUH M Maposb
KNWeHTa, ero noseaeHue obbIYHO OTIMYAETCA OT AEMUCTBMIA peabHOro NoaAb30BaTeNs.

OAHOBPEMEHHO MCMO/b30BaHMEe MOBeAEHYECKOM aHANUTUKM CO3AQET PAL STUYECKUX U
PEerynAaToOPHbIX BOMNPOCOB, CBA3aHHbIX C 06paboTKOM MepcoHanbHbIX AAaHHbIX M NOTEHLMANbHOM
ONCKPUMMUHaUMen nonb3oBaTenei. 1o 3TOM NpUYMHE pPa3BUTME MOBEAEHYECKON aHaNUTUKK
TpebyeT cobNt0AEHNA NPUHLMMNOB MHTEPNPETUPYEMOCTU U KOHPUAEHLMANBHBIX BbIYUCIEHNNA.

MeTozbl MalWMHHOTO 06y4yeHns B aHTUdpoge

MawunHHoe oby4yeHne CTano OAHUM U3 KAKOYEBbIX WHCTPYMEHTOB COBPEMEHHOTO
H6aHKoBCKOro aHTMdpoda. Hambonee pacnpoCTpaHEHHbIM MNOAXOAOM ABAAETCA 0Oy4veHWe C
yymTenem, npu KOTOPOM MOAeNb O0byvaeTcA Ha pPasMeyeHHbIX WCTOPUYECKMX [AaHHbIX,
CoAEPNKALLUMX MNPUMEPbLI NETMTUMHBIX U MOLWEHHUYECKMX onepauui. Ha npakTuke LWKMpPOKO
ncnonbayoTca anroputmbl XGBoost, LightGBM, nornctnyeckas perpeccus u caydariHbii aec.

O4HAKO MOAENM C yYnTeNEM MMEIOT CYLLEeCTBEHHOE OrPaHNYeHNe: OHM CUABHO 3aBUCAT OT
KayecTBa MCTOPUYECKOM BbIOOPKM M XyrKe CNPaBAAKOTCA C 0OHAPYKeHMEeM HOBbIX MOLWEHHUYECKMX
cxeM. [nA BbIABNEHWUA paHee HEeW3BECTHbIX TUMOB MOLWEHHMYECTBA NPUMEHADTCA noaxoabl He3
yumTena, Takme Kak Isolation Forest, Autoencoders, DBSCAN u K-Means.

B nocnegHue roapl HaHKM BCE aKTMBHeEE WMCMONb3YOT MeToabl rybokoro obyyeHus,
BK/It04AA PEKYPPEHTHbIE HEMPOHHbIE CeTU M rpadoBble MoaeNN. PeKyppeHTHble HEMPOHHbIE CeTH
NO3BO/IAIOT Y4MTbIBATb BPEMEHHbIE 3aBMCMMOCTM MEXKAY TPAH3aKLUMAMM, a rpadoBble HEMPOHHbIE
CeTM — aHaIM3MPOBATb CIOXKHbIE CBA3N MEXKAY Y4aCTHUKAaMM GUHAHCOBbIX ONepaLmii.

HecmoTpa Ha BbICOKMI MNoTeHuMan raybokoro obyyeHus, MCMosib3oBaHMe MNoA06HbIX
MOZeNen COonpoBOXKAaeTCA pPAAOM NpPobaAeM: BbICOKOW BbIYUCAUTENBHON CTOMMOCTbIO W
CNOXHOCTbIO BHeApPeHMA B CUCTeMbl, paboTalolme B peXMMe pPeanbHOro BPEMEHMW,
HeobX0AMMOCTbIO B0MbWNMX 06BEMOB AaHHbIX, NMPObJeMamm UHTEPNPETUPYEMOCTM U PUCKOM
nepeobyyeHuna. MoaTomy Ha NpakTMKe BaHKM Yalle MCNONb3YHT TMOPUAHbLIE aPXUTEKTYpPbI, B
KOTOPbIX MHTEPNPETUPYEMbIE MOAEN COYETAOTCA C HONee CNOKHBbIMM HEMPOHHBIMM CETAMM.

NHTepnpeTupyemblit UCKYCCTBEHHbIM MHTENNEKT U rpadoBbIf aHaNU3

OAHOM U3 KNoYEBbIX NPOBIEM COBPEMEHHbIX aHTUPPOA-CUCTEM OCTAETCA HEA0CTAaTOYHanA
NPO3PaYHOCTb CAOXKHbIX MOAENeN MalMHHOTO 0by4yeHma. B 6aHKOBCKOM chepe 0COBEHHO BaKHO
0OBACHATL NPUYNHBI DIOKMPOBKM ONEPaLIMA KaK KAMeHTaMm, Tak U perynatopam. o aTol npuymHe
3HAYUTENbHOE BHUMAHME YAENAETCA PA3BUTUIO MHTEPMNPETUPYEMOTO UCKYCCTBEHHOIO MHTENIEKTa
(MHTepnpeTupyembln Al, XAl).

Ona noBbllEHNA MHTEPNPETUPYEMOCTU Moaenel Mcnonb3ytoTca meTtoabl SHAP, LIME,
rpaduKM  4acTUYHOM 3aBMCMMOCTM W aHA/IM3  BAKHOCTW MPU3HAKOB. MHTepnpeTnpyembli
MCKYCCTBEHHbIA WHTENNEKT MO3BONAET ONpefennTb, Kakme (GaKTopbl MOBAMAAM Ha pelleHune
MOZLENN, BbIABUTb OLIMOKM aNropuTMa 1 NoBbICUTb AOBEPUE K CUCTEME CO CTOPOHbI KANEHTOB U
PerynaTopos.
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MapannenbHO aKTMBHO pa3BuBaeTcA rpadoBbli  aHaNM3, OPUEHTMPOBAHHBLIA  Ha
MccnefoBaHMe CeTeBbIX B3aMMOCBA3EM Mexay CcYeTamMm W TpaH3akumamn. CoBpemMeHHble
MOLUEHHMYECKME  CXEeMbl BCE valle NPeACTaBasatoT cobol  OopraHM30BaHHble  CETM
B3aMMOCBA3aHHbIX AKKAyHTOB, MO3TOMY aHa/nM3 OTAENbHbIX OMepauui y)Ke HeaoCTaToYeH.
lpacdoBble MeToAbl MO3BOMAT BbIABAATL MOAO3PUTENbHbBIE KNACTEPbl, LEMOYKU NEepeBOaOB U
CKPbITble B3aMMOCBA3N MeXAYy Y4aCTHUKaMM GMHAHCOBbIX ONepaLmil.

OTaenbHbIM  MHTEpPeC  BbI3biBalOT  rpadoBble  HENPOHHbIE  CeTW, MN03BOJANOLINE
aHaNM3MPOBaTb CBA3M MeXAy CYETaMW U BbISBNIATb OPraHM30BaHHbIE MOLUEHHWYECKME TPYMMbI.
OaHako WMpoKoe BHedpeHMe noAoOHbIX TEXHOMOMMM MNoKa OrpaHUYMBAETCA  BbICOKOM
BbIYMC/IUTENBHOM C/IOKHOCTbIO M HEAOCTATOYHOMN MHTEPMPETUPYEMOCTHIO MOAENEN.

ApXUTEKTypa aHTUPOL-CUCTEM PEaNbHOIO BPEMEHMU
CoBpemMeHHble aHTUdpoa-NAaTGopPMbl  NPeAcTaBAAlOT  CODBOM  BbICOKOHATpyXKeHHble
pacnpenenéHHble CUCTeMbI, CNOCODOHbIE MPUHUMATbL PeLLeHUs 38 MUAIMCEeKYHAbI. Mpeanaraemas
KOHUEMNUMA MHTErpMPOBAHHOM aHTUHPOA-CUCTEMbI BKIOYAET CIeAyoLWMe YPOBHM:
— cHbop TpaH3aKUMOHHbLIX WM MOBEAEHYECKUX JaHHbIX 4Yepe3 APl M CTPUMWHT -
nnaThopMbi;
— 0bpaboTKa 1 arperauma MHGOPMaLUMM B PEKMME PEaNbHOro BPEMEHMU;
— NPOEKTMPOBaHME NPU3HAKOB U reHepaLma NoBeAeHYeCKUX NPU3HAKOB;
— CKOPUHT B PeXKMMe peasibHoro BpeMeHu ¢ McnosnbsoBaHnem ML-mopenei;
— rpacdoBbI aHaNIM3 B3aMMOCBA3EM MeXay CYeTaMu;
— MeToZbl WMHTEePNPEeTMPYEeMOro WCKYCCTBEHHOrO WHTeNNeKTa Ana 0bbACHEeHMA
peLleHnin moaenu;
— aflanTUBHOE ynpaBaeHne YyBeJOMNEHNAMM M aBTOMATMYECKOE NPUHATUE PELLEHNN.
[ns noToKoBOM 06paboTKM AaHHbIX LMPOKO ncrnonb3ytoTest Apache Kafka, Apache Flink n
Spark Streaming, no3BonstoLiMe aHaNM3MPOBATb TPAH3AKLMKN NPAKTUYECKN B PEXKMME PeasbHOro
BPEMEHW. B 3aBUCMMOCTM OT YyPOBHA pMCKa onepauma MoXKeT ObiTb NOATBEPKAEHA, OTKAOHEHA
nmbo HanpaBAeHa Ha PyYHYO NPOBEPKY.

MeTpuKKU 3GPEKTUBHOCTU aHTUPPOA-CUCTEM

[ns oueHKM KavecTsa aHTUdpoA-Mmoaenen ncnonbaytotcs Precision, Recall, F1-score, ROC-
AUC u False Positive Rate. B 6aHKoBCKOM chepe ocobeHHO BarKHbIM ocTaéTtcs banaHc mexxay Recall
n False Positive Rate. lNoBbileHWe YyBCTBUTENBHOCTM CUCTEMbI MO3BOASET CHU3UTb PUHAHCOBLIE
noTepu OT MOLWEHHMYeCTBa, OAHAKO OAHOBPEMEHHO YBEAMYMBAET KOJMYECTBO /IOMHbIX
HNOKMPOBOK M yXyALIAET NOAb30BATENLCKMUIA OMbIT.

MmeHHO nounck HanaHca mexkay 6e30nacHOCTbO M yA06CTBOM K/IMEHTa OCTaéTcAa 04HOM U3
KAtoYeBbIX 33434 COBPEMEHHOro HaHKOBCKOro aHTudpoaa.

OcHoBHble NpobaemMbl M NepPCNeKTUBLI PAa3BUTUA

HecmoTpsa Ha CyWecTBeHHbIN nporpecc B 06/1acTn aHTUPPOA-TEXHOOTNN, COBPEMEHHbIE
CUCTEMbI CTa/IKMBAOTCA C PAAOM CEPbE3HbIX Npobnem. OaHOM 13 Hambosiee CAOXKHbLIX 3343y
oCTaéTca ancbanaHc KNaccos, MOCKObKY 019 MOLEHHUYECKMX onepaLii B BaHKOBCKMX AaHHbIX
KpalHe mana. [Ana peweHns AaHHOM nNpobiembl NPUMEHAIOTCA METOAbl M3DbITOYHOM BbIGOPKMY,
YMEHbLUEHHOW BbIOOPKM, METO, CUHTETUYECKOMN BbIBOPKM M B3BELLIEHHON QYHKLIMK NOTEPD.

[lONONHUTENbHYIO CNOXKHOCTb NPeACTaBAAeT Apend KoHuenuum — MNOCTOAHHOe
M3MEeHEeHNe MOLEHHUYECKUX CTPaTernin. 3To NPMUBOAUT K ObICTPOMY yCTapeBaHWO Moaenen u
HeobXxoAMMOCTM perynapHoro nepeobyyeHusa, 4To 0OYCNOBAMBAET PaCTyWMin WHTEpec K
aZlanTUBHOMY M OH-NaliH 0ByYeHMIo.

CepbE3HbIM OrpaHUYEHWEM TaK¥Ke BbICTyMnatoT TpeboBaHMA K 3aliMTe NepCOHasbHbIX
[aHHbIX. PerynatopHble OrpaHWYeHuAa CyWeCTBEHHO OCNOXKHAKT MeXOaHKOBCKMM 0bMeH
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nHdopmaumen. OgHMM 13 Hambonee NepPCneKTUBHbIX pPeLleHnin cumTaetca denepaTMBHOE
obyyeHme (federated learning), nosBondwuwee obyyaTtb Modenu 6e3  nepenadun
KOHOUAEHUMANbHBIX  AAHHbIX  MeX4y opraHu3aumamu.  [JOnOAHUTENbHO — MCMOJ/b3YHTCA
andodepeHUManbHaa KOHOUMAEHUMANBHOCTb, 3aWMWEHHAN arperauma AaHHbIX, MHOTOCTOPOHHMWE
3alLUMLLEHHbIE BbIYMCAEHMSA.

MNepcnekTMBbl  pa3BuTMA  BAHKOBCKOro  aHTMdPOAa  CBA3aHbl C  MHTerpaumen
NHTEPNPEeTMPYEMbIX TPadOBbIX HEMPOHHbIX CETEN, METOA0B CaMOObYyYeHUs, MY/IbTUMOAA/IbHOTO
noBeaeHYecKoro NpoPUANPOBaHNA, aganTMBHON MOTOKOBOM aHANUTUKM U KOHOUAEHLMAbHbIX
NOAXOA0B K MCMOb30BAHMIO MCKYCCTBEHHOMO MHTENEKTA.

3aknloueHmne

CoBpeMeHHbI  OaHKOBCKMA  aHTUOPOA MOCTEMEHHO MEpPexoAmT OT  CTaTUYEeCKMX
9KCMEPTHBIX CUCTEM K WMHTENNEKTya/lbHbIM aAanTMBHbIM NAATPOPMaM, OCHOBAHHbIM Ha
MalWNHHOM 0by4yeHUN, NOBEAEHYECKOM aHaNUTUKE M aHanmse Honblnx AaHHbIX. Hanbonee
3ddeKTMBHbIE CUCTEMbI CMOCODOHbI OAHOBPEMEHHO Y4YMUTbIBATL MapameTpbl TpaH3akuui,
0CODEHHOCTM NOBEeAEHWUA KIMEHTa U CeTeBble B3aMMOCBA3M MeXAay Y4acTHMKAMM GUHAHCOBbIX
onepauuni.

B paboTte npeanoxeHa  KOHUENUMA  MHTErPUPOBAHHOM  aHTMOpoA-naaTdopMbl,
obbeanHAOWEN TPaH3aKLMOHHbLIM MOHUTOPMHSI, NOBeAeHYeckoe nNpoduanposaHme, rpadoBbii
aHanM3 1 UHTepnpeTvpyembln Al B eauHyt0 aJanTUBHYKD CUCTEMY YMpPaBAEHUA PUCKOM
MOLUEeHHNYecTBa. Mcnonb3oBaHne rMOpPUAHbBIX apXMTEKTYP MO3BOAAET 3HAYMTENbHO MOBbLICUTbL
KayecTBO OOHaPYKEHWA MOLIEHHMYECTBA NPU OAHOBPEMEHHOM CHUMKEHMM KOMYECTBA NIOXKHbIX
H6N1OKMPOBOK.

B 6amKanume roapl KA0YeBbIMM HaNpaBAEeHUAMM PA3BUTUA aHTUDPOA-TEXHONOTUI CTaHYT
MHTEPNPETMPYEMbIA  UCKYCCTBEHHbLIM  MHTEeNNekT, deaepatnsHoe obydveHne, rpadosble
HEMPOHHblIE CeTU U KOHdMAeHUManbHble NoAXoAbl, obecneyuBatolme 6anaHc Mexay
3PPEKTUBHOCTLIO BbIABNEHNA MOLIEHHNYECTBA W 3aLWMTOM NepPCOHaNbHbIX AaHHbIX.
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Abstract. This article develops a forecast of bilateral trade growth scenarios between China
and the countries of Central Asia, with particular attention to Kazakhstan, conditional on the
investment model applied to three parallel transport corridors — the Northern Corridor (via
Russia), the Middle Corridor (the Trans-Caspian International Transport Route, TITR), and the
emerging China—Kyrgyzstan—Uzbekistan (CKU) railway. Drawing on empirical data from Chinese
customs statistics, Kazakhstan's Association of Financiers (AFK), the World Bank, KTZ (Kazakhstan
Railways), and industry materials from logistics operators — including corporate materials of
Shandong Gaosu Qilu-hao Investment Development Co., Ltd. on the operation of Eurasian
container trains — the article constructs a scenario-forecasting methodology built on five key
variables: global commodity price dynamics, the completion timeline of the CKU railway, the
geopolitical resilience of the Northern Corridor, the institutional capacity of transit states to
capture transit rents, and the pace of renminbi internationalization. Three trade-growth scenarios
to 2030 are developed — a baseline scenario, an accelerated Middle Corridor scenario, and a
geopolitical-escalation scenario — with quantitative estimates of trade volume and cargo-flow
structure under each. The analysis shows that the transition from a "corridor economy" to a
"connected economy" is determined less by the sheer volume of transport investment than by the
institutional capacity of transit states to convert transit flows into captured value added.

Keywords: bilateral trade; transport infrastructure; transport corridors; China; Kazakhstan;
Central Asia; Trans-Caspian International Transport Route; scenario forecasting; New Silk Road;
Belt and Road Initiative; China—Kyrgyzstan—Uzbekistan railway corridor.



«Theoretical Hypotheses and Empirical results» (July 16-17, 2026). Oslo, Norway, 2026

1. Introduction

The period 2021-2025 marked a structural inflection point in the trade and economic
relations between China and the states of Central Asia. China's aggregate trade turnover with the
five Central Asian states rose from USD 49.6 billion in 2021 to USD 70.2 billion in 2022, USD 89.4
billion in 2023, USD 94.8 billion in 2024, and reached a historic high of USD 106.3 billion in 2025
— more than doubling over four years. In 2025, China became, for the first time, the largest
trading partner of all five regional states simultaneously, overtaking Russia in this respect in
Kazakhstan — the country that accounts for approximately 46% of China's aggregate trade
turnover with Central Asia.

This quantitative growth has been accompanied by an equally significant qualitative
transformation of the transport-logistics architecture underpinning these trade flows. The once
near-exclusive reliance on the Northern Corridor, running through Russian and Belarusian
territory, is giving way to a "three parallel corridors" model: the Northern Corridor, the Middle
Corridor (the Trans-Caspian International Transport Route, TITR), and the emerging China—
Kyrgyzstan—Uzbekistan (CKU) railway, construction of which began in 2025. Each corridor entails
a distinct capital-investment profile, a distinct payback horizon, and a distinct degree of
geopolitical exposure — which makes the relationship between the chosen infrastructure-
investment model and the resulting trajectory of bilateral trade growth both academically
significant and practically urgent for shaping the transit strategies of Kazakhstan and neighboring
states.

The relevance of this study stems from the fact that existing forecasts of trade growth are
typically built by extrapolating aggregate historical growth rates without explicitly disaggregating
by infrastructure-development scenario. Yet the September 2025 incident on the Poland—Belarus
border, triggered by Russian drone incursions into Polish airspace during the Zapad-2025 exercises
and resulting in the stranding of more than 130 freight trains in Belarus, vividly demonstrated that
the resilience of the Northern Corridor cannot be treated as a fixed constant, but must instead be
modeled as a scenario variable.

The purpose of this article is to develop and justify scenarios forecasting the growth of
bilateral trade between China and the Central Asian states (with an emphasis on Kazakhstan) as a
function of three alternative transport-infrastructure investment models, and to assess the
institutional conditions under which transport investment translates into sustained trade growth
rather than remaining a purely infrastructural indicator.

To achieve this purpose, the article addresses the following tasks: (1) to systematize
empirical data on the current structure and dynamics of trade and cargo flows across the three
corridors; (2) to identify the key variables shaping the trajectory of trade growth under different
investment models; (3) to construct quantitative trade-growth scenarios through 2030; and (4) to
formulate policy recommendations aimed at maximizing the share of value added captured by the
region's transit economies.

2. Literature Review and Theoretical Framework

The theoretical basis of the study rests on three complementary strands of literature. The
first is corridor economics, within which the World Bank's report Belt and Road Economics (2019)
demonstrated that connectivity investments can generate aggregate income gains of 2—3% for
recipient economies, while simultaneously creating path dependencies that constrain the future
policy autonomy of those economies. This finding bears directly on the present study, since it
indicates that the choice of a transport-infrastructure investment model is not neutral with
respect to the subsequent trade-political trajectories of regional states.

The second strand is the concept of China's "inadvertent empire" in Central Asia,
developed by R. Pantucci and A. Petersen in Sinostan (Oxford University Press), which describes
China's economic penetration of the region as the cumulative outcome of dispersed commercial
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decisions rather than a unified imperial design, yet one that nonetheless produces deep structural
asymmetry. A complementary perspective is offered by N. Kassenova's work at Harvard's Davis
Center, which shows that small and medium-sized states in the region, Kazakhstan in particular,
are able to extract "increased benefits, assistance, and better contractual terms" from great-
power competition — as illustrated by the practice of distributing major infrastructure and energy
projects among Russian, Chinese, and European contractors. A comparable interpretation is
offered by an International Affairs (Oxford) analysis, which likens Kazakhstan's multi-vector
diplomacy to the "omni-enmeshment" strategies employed by small Southeast Asian states.

The third strand consists of R. Hamilton's work (Foreign Policy Research Institute, 2024),
which characterizes the China—Russia power transition in Central Asia as potentially "more acute"
than the US—China dynamic, precisely because it directly implicates territorial proximity and
economic dominance. This framework is used here to interpret why Russia, even as it loses its
monopoly over transit architecture, avoids openly contesting alternative routes — reproducing
what several scholars describe as route diversification without open confrontation.

Methodologically, the study draws on scenario-planning methodology, combining
guantitative extrapolation of historical trade-growth rates with a qualitative assessment of the
likelihood that key assumptions will materialize under each of the three alternative infrastructure-
investment models. This approach is consistent with the Utilization-Focused Evaluation (UFE) logic
(Patton) and with JCSEE standards commonly applied in program and policy evaluation, which
orient the researcher not merely toward describing trends but toward formulating scenarios that
are actionable for decision-makers.

3. Research Methodology

The empirical base of the study comprises: (a) data from the General Administration of
Customs of China (GACC) and the Ministry of Commerce of China (MOFCOM) on China's trade
turnover with the Central Asian states for 2021-2025; (b) data from Kazakhstan's Association of
Financiers (AFK) on bilateral trade between Kazakhstan and China, used for cross-verification of
Chinese customs statistics; (c) reports and press releases from Kazakhstan Railways (KTZ), the
International Finance Corporation (IFC), and the Asian Infrastructure Investment Bank (AlIB)
concerning financing and throughput capacity at the Khorgos and Altynkol/Dostyk border
crossings; (d) World Bank materials on projected Middle Corridor throughput capacity; (e)
corporate materials of the Shandong provincial Eurasian container-train operator (Shandong
Gaosu Qilu-hao Investment Development Co., Ltd.) for 2019-2025, including data on the volume
and structure of shipments along the China—Kazakhstan—Central Asia route and on the operation
of the overseas consolidation center in Almaty; and (f) specialized analytical outlets (Eurasianet,
The Astana Times, The Times of Central Asia, the Carnegie Endowment for International Peace,
and the Jamestown Foundation).

Scenarios were constructed using a growth-decomposition model built around five
variables identified through source analysis: (1) global commodity price dynamics (oil, copper,
uranium), which shape Kazakhstan's export revenues; (2) the commissioning timeline of the CKU
railway; (3) the geopolitical resilience of the Northern Corridor; (4) the institutional capacity of
transit states to capture transit rents through the localization of processing, warehousing, and
financial intermediation; and (5) the pace of renminbi-denominated settlement
internationalization. Each variable was assigned three qualitative states (unfavorable, baseline,
favorable), the combinations of which define the three integrated scenarios examined in Section
5.

The quantitative component of the forecast is based on compound annual growth rates
(CAGR) calculated from actual 2021-2025 data (the CAGR of aggregate China—Central Asia trade
turnover over this period is approximately 21% per year), adjusted through expert judgment based
on each scenario's assumptions regarding the relative contribution of price and volume effects to
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growth. The resulting estimates should be read not as an econometric forecast in the strict sense,
but as illustrative scenario trajectories designed to compare the relative sensitivity of trade
turnover to the chosen infrastructure-investment model.
4. Current State of Trade and Transport Infrastructure
4.1. Dynamics and Structure of Bilateral Trade

China's aggregate trade turnover with the Central Asian states has shown sustained growth
for five consecutive years (Table 1), although its composition reveals considerable country-level
asymmetry. In the first half of 2025, Kazakhstan recorded comparatively modest trade growth with
China — only 0.8% according to Chinese customs data (5.9% according to AFK data) — whereas
Uzbekistan posted 18% growth. This divergence is explained by structural rather than institutional
factors: Kazakhstan's exports to China are concentrated in oil, metals, and mineral raw materials,
and the decline in global copper and oil prices in the first half of 2025 reduced the country's export
revenue by nearly 10%. By the end of 2025, Kazakhstan's trade with China had recovered to +11%
for the full year, confirming that the H1 slowdown was price-driven rather than structural.

Uzbekistan's growth, by contrast, is predominantly import-driven: Chinese exports to the
country are expanding on the back of large-scale Chinese direct investment (approximately USD
10 billion of the USD 25 billion in total foreign investment received by Uzbekistan in 2025), while
Uzbekistan's own exports to China have shown little growth. The number of registered Chinese
enterprises in Uzbekistan reached 4,873 (an increase of 1,500 within a single year), and in
Kazakhstan 9,252 (up 50% year-on-year) — figures reflecting the physical footprint of supply-chain
relocation into the region.

Table 1 — China's Trade Turnover with the Central Asian States, 2021-2025

Year Trade turnover, USD Annual Key event
bn growth, %

2021 49.6 — Post-pandemic recovery

2022 70.2 41.5 Launch of the China—Central Asia
community-of-shared-future initiative

2023 89.4 27.3 First China—Central Asia Summit (Xi'an)

2024 94.8 6.0 Slowdown amid falling commodity
prices

2025 106.3 12.1 China becomes the top trading partner
of all five regional states

Source: compiled by the author from data of the General Administration of Customs of China and
the Ministry of Commerce of China (announcement of 18 January 2026).

4.2. Structure of the Three Transport Corridors

The Northern Corridor (via Russia and Belarus) remains dominant in absolute volume,
though its share fell from 93.4% to approximately 85% following the September 2025 Poland—
Belarus border incident. The corridor's resilience is further constrained by Western sanctions and
by Russia's October 2024 ban on the transit of dual-use goods.

The Middle Corridor (the Trans-Caspian International Transport Route, TITR) shows the
most dynamic growth: cargo volumes increased from 800,000 tonnes to a level five times higher
over seven years, with container transport reaching 77,000 TEU in 2025 against a target of 300,000
TEU by 2029. The route nonetheless faces three structural bottlenecks: (1) the Caspian Sea ferry
crossing, subject to storm conditions roughly 250 days a year; (2) a double gauge change (from
1,435 mm to 1,520 mm at Khorgos/Dostyk, and back at the Georgia—Turkey border); and (3) the
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limited throughput capacity of the Baku—Tbilisi—Kars railway connecting the Caucasus to Turkey.
The World Bank projects that, with full implementation of its modernization program, Middle
Corridor traffic could reach the stated target level, but would fall roughly 35% short without it.

The China—Kyrgyzstan—Uzbekistan (CKU) railway represents the longest-term bet of the
three: tunnel construction began in May 2025, a financing agreement was signed in December
2025, and China holds 51% equity in the project. The engineering complexity — 50 bridges and 29
tunnels across 523 km of mountainous terrain — makes commissioning before 2030-2031
unlikely. Once operational, the line's expected annual freight volume is approximately 13 million
tonnes, of which 80% is expected to be transit traffic and 20% Kyrgyzstan's own trade.

Table 2 — Comparative Characteristics of the Three Transport Corridors

Parameter Northern Corridor Middle Corridor CKU Corridor
(TITR)

Share of cargo flow, = 85% = 12-13% not yet operational

2025

Transit time = 19 days 20-22 days projected to be ~900

km shorter

Shipping cost lower higher to be assessed

(indicative)

Key bottleneck geopolitical risk, ferry crossing, gauge | construction timeline
sanctions change through 2030-2031

Expected date of full — 2029-2030 2030-2031 or later

design capacity

Source: compiled by the author from World Bank, KTZ, IFC/AIIB data and analytical materials
from Eurasianet, The Times of Central Asia, and the Jamestown Foundation.

4.3. The Role of Kazakhstan's Border Infrastructure: Khorgos and Dostyk

The difference between the 1,435 mm (Chinese) and 1,520 mm (post-Soviet) rail gauges
makes Kazakhstan an indispensable transshipment link for all overland routes between China and
Europe. The Khorgos dry port handled more than 372,000 TEU in 2025 (+2% year-on-year), with
average container transshipment time falling from 5 hours to 1 hour following the introduction of
automated transfer systems — a tenfold increase in the port's throughput since 2016 (from 80,000
to 372,000 TEU over nine years). The Altynkol-Dostyk crossing remains the largest by absolute
cargo volume, and continues to be 50% Russian-controlled.

The Government of Kazakhstan is implementing a large-scale railway modernization
program worth approximately USD 15 billion through 2030. Its key elements include: completion
of the second track on the Dostyk—Moiynty section (raising throughput from 12 to 60 train pairs
per day); construction of the Almaty bypass railway, 130 km long (a USD 300 million financing
package from KTZ, approved by AlIB and IFC on 13 January 2026); and the planned Moiynty—
Kyzylzhar line. Prime Minister R. Bektenov has announced plans to build two new railway lines
totaling 475 km in 2026 and to modernize 2,900 km of existing track, which is expected to reduce
transit time from the Kazakhstan—China border to the Caspian coast from 84 to 55 hours.

At the same time, mainland Chinese provincial container-train operators serving the
Kazakhstan corridor continue to expand. According to data from the Shandong provincial
operator, by May 2025 the cumulative number of "Qilu-hao" trains dispatched exceeded 12,700,
of which 44.1% (5,635 trains) were bound for Central Asia, with Kazakhstan-bound trains
accounting for 58.2% of the Central Asian total. The cumulative value of foreign-trade and transit
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cargo carried through this channel reached RMB 447.11 billion and RMB 226.35 billion,
respectively. The operation of the overseas consolidation center in Almaty, inaugurated in
September 2023 with an area of 650,000 m? and a monthly handling capacity of 100 trains,
illustrates the shift from a purely transport-based model toward an integrated logistics-hub model
encompassing customs clearance, warehousing, and distribution.

5. Trade Growth Scenarios through 2030

Building on the five variables identified in Section 3, three integrated scenarios were
constructed for the growth of China's trade turnover with the Central Asian states (with a focus
on Kazakhstan) for the period 2026-2030. Each scenario reflects a distinct combination of
transport-infrastructure investment model and external conditions.

5.1. Scenario A — Baseline (Continuation of the Current Model)

The baseline scenario assumes continuation of the current investment structure: ongoing
modernization of the Dostyk—Moiynty section and the Almaty bypass, moderate CKU construction
progress without critical schedule slippage, and partial preservation of Northern Corridor
functionality amid a gradual decline in its share. Commodity price conditions are assumed to be
neutral. Under these conditions, the compound annual growth rate of aggregate trade turnover
is estimated at 9-11% per year, bringing the total to USD 160-170 billion by 2030. The Middle
Corridor's share of overland cargo flows gradually rises to 20-22%, while the CKU railway enters
limited operation no earlier than 2031 and has little material effect within the forecast horizon.
5.2. Scenario B — Accelerated Development of the Middle Corridor

This scenario assumes full implementation of the World Bank's Trans-Caspian
modernization program (expansion of Aktau port, increased ferry capacity, elimination of gauge-
related bottlenecks), accompanied by deeper Chinese institutional engagement — including China
Railway Container Transport Co.'s entry into the Middle Corridor joint venture (August 2025) and
construction of a Kazakh—Azerbaijani—Chinese intermodal terminal at Baku's Alat port. Under this
scenario, aggregate trade turnover grows at an accelerated rate of 13—-15% per year, reaching USD
195-210 billion by 2030, with the Middle Corridor's share of overland transport rising to 30—-35%
— partially closing, though not fully reaching, the aspirational 40% target cited in some sources,
which this study regards as unlikely to be achieved by 2030 given the persistent cost differential
relative to the Northern Corridor (Middle Corridor shipping costs remain higher despite
comparable transit times of 20—22 days versus 19 days).

5.3. Scenario C — Geopolitical Escalation and Fragmentation of the Northern Corridor

The pessimistic scenario assumes further deterioration of transit conditions through Russia
and Belarus (new sanctions, recurrence of incidents similar to the September 2025 episode, a
hardening of Poland's security posture toward transit), combined with delays in CKU construction
(commissioning pushed beyond 2031) and limited progress in modernizing Aktau port
infrastructure. Under these conditions, the compound annual growth rate of trade turnover slows
to 5—7% per year as logistics costs rise and delivery times lengthen, bringing aggregate trade
turnover to USD 140-150 billion by 2030. The structure of cargo flows becomes more fragmented
under this scenario: the Northern Corridor's share declines faster than alternative-route capacity
can expand, temporarily creating a logistics bottleneck and increasing the volatility of transport
costs.
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Table 3 — Comparative Parameters of China—Central Asia Trade Growth Scenarios, 2026—2030

Parameter Scenario A Scenario B (accelerated Scenario C
(baseline) Middle Corridor) (escalation)
CAGR of trade turnover | 9-11% 13-15% 5-7%
Trade turnover by 2030, | 160-170 195-210 140-150
USD bn
Middle Corridor share 20-22% 30-35% 15-18%
by 2030
CKU commissioning date | = 2031 = 2030-2031 after 2032
Key risk commodity price | failure to reach Aktau CKU delays
volatility port's target throughput | combined with
Northern Corridor
degradation

Source: author's calculations based on data from the General Administration of Customs of
China, AFK, the World Bank, and KTZ.

5.4. Limitations of the Scenario Forecast

Several limitations of the scenarios presented here warrant explicit acknowledgment. First,
there is a persistent and statistically significant discrepancy between Chinese and Kazakhstani
bilateral trade statistics: in 2025, Chinese customs recorded bilateral trade with Kazakhstan at USD
48.7 billion, while AFK recorded USD 34.1 billion — a gap of roughly 37%, attributable to differing
valuation methodologies (CIF versus FOB), the attribution of transit trade, and informal flows. An
even more extreme case is Kyrgyzstan, whose reported bilateral trade with China (USD 27.2 billion)
exceeds the country's entire GDP (approximately USD 22 billion), almost certainly reflecting large-
scale sanctions-circumvention transit flows destined for Russia. Second, some claims contained in
the underlying compilation materials could not be independently verified — in particular, reports
of a CNH¥ stablecoin pilot in Uzbekistan's cotton market (Tether in fact discontinued support for
this instrument in early 2026 due to low demand) and reports of a 54% increase in copper
concentrate shipments (available Shanghai Metals Market data instead indicate a decline in 2025
shipments following a safety incident at a KAZ Minerals mine). These discrepancies do not negate
the overall direction of the trends identified, but they do warrant caution in interpreting specific
point estimates.

6. Institutional Conditions for Converting Infrastructure Investment into Trade Growth

A central claim of this study is that the volume of infrastructure investment is not, by itself,
a sufficient condition for sustained trade growth: the decisive factor is the institutional capacity of
transit states — Kazakhstan foremost among them — to move from a "corridor economy" model
to a "connected economy" model, in which transit flows generate local economic linkages
(processing, warehousing and logistics services, financial intermediation) rather than remaining
confined to throughput fees.

Empirical evidence points to uneven progress in this direction. On the positive side, the
diversification of Kazakhstan's agricultural exports offers an encouraging precedent: agricultural
exports grew 37% year-on-year, and the share of processed products exceeded 50% for the first
time (USD 3.6 billion of a total USD 7.0 billion in agricultural exports in 2025) — up from total
agricultural exports of USD 3.1 billion in 2018. A deliberate shift in cropping structure (reducing
wheat acreage by nearly 900,000 hectares in favor of oilseeds — an increase of over 1 million
hectares — and pulses — an increase of 275,000 hectares) has propelled Kazakhstan to eighth
place globally in sunflower-oil exports and sixth in lentil exports. A government program for 2026—
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2028 envisages USD 3.8 billion in investment in deep grain processing (amino acids, syrups,
vitamins), expected to create more than 3,300 jobs.

On the other hand, by the industry's own account, containerization of Kazakhstan's
domestic freight traffic stands at only about 7%, against a global average exceeding 16% —
indicating a persistent gap between announced infrastructure investment and its operational
realization. The "corridor economy" model, in which transit revenue remains largely confined to
throughput fees rather than generating captured value added, continues to dominate the rail and
container segment, even as it visibly loses ground in the agricultural sector.

A comparable dynamic applies to the financial infrastructure underpinning these trade
flows. Renminbi-denominated settlement shows quantitative growth: the Cross-Border Interbank
Payment System (CIPS) processed transactions worth approximately RMB 90.2 trillion in the first
half of 2025 (up 42.6% year-on-year relative to full-year 2024), with connectivity now spanning
121 countries. Kazakhstan and China maintain an active currency-swap agreement (RMB 7 billion
/ KZT 350 billion), WeChat Pay has been integrated with Kazakhstan's National Bank (April 2025),
and Kazakhstan participates as an observer in the mBridge multi-CBDC project. Nonetheless, the
share of renminbi-denominated settlement specific to Central Asian trade is not publicly
disaggregated, which leaves open the risk that the region's dollar dependency could be replaced
by a new form of currency dependency on the renminbi, given the persistent asymmetry between
the economic weight of the parties involved.

Taken together, the durability of each of the three scenarios presented in Section 5
depends not only on the physical completion of the relevant infrastructure projects but also on
parallel development of institutional mechanisms — customs digitalization, single-window
clearance, mutual recognition of data — that reduce the institutional (as opposed to physical)
costs of transit, which the sources reviewed here identify as the corridor's principal efficiency
constraint at present.

7. Discussion and Policy Recommendations

These findings carry practical implications for the formulation of Kazakhstan's transit and
trade policy. First, the scenario differentiation shows that Kazakhstan's exposure to commodity-
price volatility (oil, copper, and uranium account for roughly half of the country's total exports)
remains a more significant short-term driver of trade-turnover volatility than the choice of a
specific transport-investment model; accordingly, accelerating agricultural and industrial export
diversification is a tool for reducing the sensitivity of the trade balance to the scenario assumptions
examined in Section 5.

Second, realizing Scenario B (accelerated development of the Middle Corridor) requires
not so much an increase in announced investment as the removal of specific physical bottlenecks
— expansion of Caspian ferry capacity, bringing Aktau port infrastructure into line with stated
throughput targets, and deeper institutional cooperation with Azerbaijan and Georgia on the
throughput capacity of the Baku—Thbilisi—Kars railway.

Third, minimizing the risks embedded in Scenario C calls for diversifying transit partners
and building multimodal transport capabilities (rail-road and rail-sea combinations in parallel),
thereby reducing dependence on any single bottleneck along either route.

Fourth, the institutional agenda — customs digitalization, regulatory harmonization, and
reduction of duplicate documentation — represents the policy direction with the highest ratio of
potential impact to required investment, since, unlike capital-intensive infrastructure projects,
institutional reform requires comparatively modest capital outlay while directly determining
whether the value added generated by transit is retained within the Kazakhstani economy.
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8. Conclusion

This study shows that the growth of bilateral trade between China and the Central Asian
states — which more than doubled over 2021-2025, from USD 49.6 billion to USD 106.3 billion —
cannot be reliably extrapolated without accounting for differences among the three alternative
transport-infrastructure investment models. The three scenarios developed here — baseline (9—
11% CAGR, USD 160-170 billion by 2030), accelerated Middle Corridor development (13-15%,
USD 195-210 billion), and geopolitical escalation (5—7%, USD 140-150 billion) — demonstrate that
the range of possible trade-turnover trajectories by 2030 spans roughly USD 60-70 billion, a
magnitude comparable to the region's entire trade volume in 2021.

The central conclusion of this study is that the decisive factor in realizing the optimistic
scenario is not the volume of announced capital investment — which remains substantial across
all three scenarios — but rather the institutional capacity of transit states, Kazakhstan foremost
among them, to convert transit-hub status into a genuine source of captured value added through
the development of processing, logistics services, and financial intermediation. The
transformation of Kazakhstan's agricultural exports demonstrates that such conversion is
technically achievable, while the persistently low level of domestic freight containerization
indicates the limits of progress achieved thus far.

Future research should focus on econometric validation of the scenarios presented here
as actual 2026-2027 data accumulate, as well as on a more granular analysis of the institutional
barriers in border administration that determine the pace at which the region transitions from a
"corridor economy" to a "connected economy."
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ABSTRACT

The article provides a comprehensive analysis of the formation stages, economic essence, and
impacts of Azerbaijan’s energy diplomacy on the development of the national economy. Within
the study, the role of energy diplomacy as a strategic tool of foreign policy in strengthening the
country’s international standing, ensuring energy security, and maintaining macroeconomic
stability is investigated. The impact of Azerbaijan’s rich oil and natural gas reserves, the “Contract
of the Century”, Baku-Thilisi-Ceyhan, Baku-Tbilisi-Erzurum, TANAP, and TAP projects on the
country’s economic development, attraction of foreign investments, and integration into the
international energy market is evaluated on scientific grounds. Based on the macroeconomic
indicators of 2026, the article analyzes the impact of energy diplomacy on gross domestic product
(GDP) growth, state budget revenues, strategic foreign exchange reserves, foreign trade turnover,
investment flows, and employment. Concurrently, the contributions of energy projects to the
development of the non-oil sector, industrial diversification, and the reinforcement of economic
resilience are demonstrated. The study also evaluates the development prospects of green energy
diplomacy, the economic significance of renewable energy potential, international green energy
projects, and the opportunities and challenges facing Azerbaijan in the context of the global
energy transition. Consequently, it is determined that energy diplomacy is one of the key factors
of strategic importance in ensuring Azerbaijan’s long-term economic development, international
competitiveness, and national energy security.
Introduction

In the modern system of international relations and the global political-economic arena, the
energy factor plays a decisive and strategic role in shaping the foreign policy course of states
possessing hydrocarbon resources. Against the backdrop of global industrialization and population
growth, the continuously rising demand for energy resources has created complex dependency
relationships among actors involved in the production, transportation, and consumption chain of
these resources. Delivering energy reserves to international markets through reliable, secure, and
diversified routes not only generates large-scale financial inflows and economic profits for
exporting countries but also expands their strategic maneuverability in the global geopolitical
arena and strengthens the economic foundations of their sovereignty. In this regard, energy
diplomacy, acting as a universal foreign policy tool in the realization and protection of national
interests on the international stage, has become a fundamental mechanism regulating
transnational partnerships at all stages—from the extraction of relevant resources to their delivery
to the final consumer.



«Theoretical Hypotheses and Empirical results» (July 16-17, 2026). Oslo, Norway, 2026

Following the restoration of its national independence, the Republic of Azerbaijan, under
extremely complex geopolitical conditions and domestic economic decline, identified its rich oil
and gas potential as the primary driving force for preserving state independence, restructuring
the internal economic framework, raising social welfare, and attracting foreign investment.
Azerbaijan’s energy diplomacy, conceptually initiated with the signing of the “Contract of the
Century” in 1994 and evolving in subsequent decades through infrastructure projects of regional
and global significance, has transformed the country into the geopolitical center of the South
Caucasus region and an alternative, reliable partner for Europe’s energy security. The economic
impacts of this purposeful policy pursued by the Republic are clearly manifested in ensuring
domestic macroeconomic stability, financing the non-oil industry, executing large-scale
infrastructure projects, and developing human capital.

The relevance of this research stems from the necessity to evaluate Azerbaijan’s strategic position
within the global energy security architecture, as well as the multiplier (chain-reaction) effects of
its multi-vector foreign policy concept on the domestic economy and its future development
prospects within the framework of modern scientific and theoretical aspects, supported by
concrete statistical data.

Concept and Economic Significance of Energy Diplomacy

Energy diplomacy is the combination of political and economic methods applied by states in their
foreign policy activities to guarantee national energy security on a global scale and to achieve
strategic goals in the processes of exporting, importing, and transiting hydrocarbon resources and
alternative energy sources. In the modern system of international relations, this concept is
described as a unique system of relations connecting raw resource owners with international
consumer markets and transit geographies, aimed at maximizing direct macroeconomic dividends
and national security interests (1, p. 48).

According to scientific approaches, energy diplomacy is not limited merely to raw material trade;
it ensures the establishment of consensus platforms where the economic interests of global
powers, transnational corporations, and regional states intersect (2, p. 112).

The fundamental importance of energy diplomacy for domestic and foreign economies and its
transmission mechanisms can be classified into several conceptual groups. First and foremost,
successful energy diplomacy is a key factor that directly enhances foreign investment
attractiveness. Resource-rich countries possessing international legal guarantees and a stable
foreign policy course acquire the status of a reliable partner for global transnational oil and gas
companies, which enables the direct transfer of large-scale financial investments and advanced
technologies into the domestic market (2, p. 119).

Secondly, this diplomacy is one of the most critical mechanisms of economic diversification.
Directing export pipelines and transport routes toward geographically diverse destinations
liberates the exporting state from the dictation of a single buyer market or a single transit country,
thereby building strong immunity in the domestic market against external economic shocks (1, p.
64).

Finally, the economic significance of energy diplomacy manifests itself in the formation of
national income, state budget revenues, and strategic foreign exchange reserves. Foreign
currency inflows from hydrocarbon exports preserve the exchange rate stability of the national
currency, neutralize inflationary pressures, and provide the state with the initial fiscal capital
necessary to finance non-energy industries (2, p. 135). Thus, as the art of managing foreign policy
through economic instruments, energy diplomacy determines the position of states in the global
division of labor.

Formation of Azerbaijan’s Energy Diplomacy

The history of formation and evolution of the modern energy diplomacy of the Republic of

Azerbaijan is closely linked with the implementation of the new oil strategy, which was formulated
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by the National Leader Heydar Aliyev and became the long-term development doctrine of the
state. Under the conditions of domestic political instability and severe socio-economic crisis
prevailing in the country in the early 1990s, the creation of legal, political, and security guarantees
to attract foreign capital to the development of the Caspian Sea’s hydrocarbon resources
constituted the initial and most risky stage of this strategy (4, p. 38).

The formation path of Azerbaijan’s energy diplomacy can be categorized chronologically and
functionally into three main stages:

The First Stage (Initial Institutional Building): This phase began on September 20, 1994, in Baku,
with the signing of the agreement for the joint development and production sharing of the “Azeri-
Chirag-Gunashli” (ACG) block of fields located in the Azerbaijani sector of the Caspian Sea with an
international consortium—an agreement that went down in history as the “Contract of the
Century”. With this contract, transnational corporations of the world’s leading states entered the
Azerbaijani market, laying the foundation for the country’s integration into the international
financial and economic system (3, p. 124).

The Second Stage (Realization of Export Infrastructure): This stage encompasses the construction
of the pipeline architecture with the aim of delivering extracted large volumes of oil and gas
scenarios directly and independently to world markets. As a result of commissioning the Baku-
Thilisi-Ceyhan (BTC) main export oil pipeline in 2006 and the Baku-Thilisi-Erzurum (BTE) gas
pipeline in 2007, Azerbaijan liberated itself from regional dependencies and assumed the function
of the central actor of the East-West energy corridor (4, p. 92).

The Third Stage (Global Gas Exporter Status): This phase is characterized by the development of
the “Shah Deniz-2” project and the construction of the Southern Gas Corridor (the TANAP and TAP
pipeline network). With the transportation of commercial gas to Europe via TAP starting from
December 2020, Azerbaijan’s energy diplomacy completely transcended regional boundaries,
acquiring a global and intercontinental scale (1, p. 184).

These consecutive efforts have elevated the country from being a mere transit or participating
state in international projects to the status of a direct initiator, investor, and key political-economic
regulator of global projects.

Economic Potential of Azerbaijan’s Energy Resources

The rich and diversified hydrocarbon reserves of the Republic of Azerbaijan in the Caspian basin
constitute the domestic resource base of the country’s macroeconomic stability, financial
sovereignty, and long-term economic development prospects. Large-scale geological exploration,
seismic analysis, and well-drilling operations conducted over the past decades have proven that
the country’s oil and natural gas reserves possess high competitiveness in global energy markets,
both in terms of their geographic-geostrategic location and optimal extraction cost (5, p. 74). The
economic potential of these resources is measured not only by the physical volume of raw
materials present in the fields but also by the system of multiplier (chain-reaction) effects they
exert on domestic industrialization, foreign trade balance, and the redistribution of national
income.

The “Azeri-Chirag-Gunashli” (ACG) block of fields, which forms the core of the Republic’s
hydrocarbon potential and the primary driving force of its oil strategy, possesses a geological oil
potential of approximately 1 billion tons of high-quality, deep-water oil reserves (3, p. 156). This
massive resource base has played a fundamental role in maintaining domestic macroeconomic
stability by ensuring the continuity of direct foreign currency inflows into the country. The
management of oil produced within the framework of ACG in accordance with the “Profit Qil”
model stipulated in international agreements laid the groundwork for the continuous growth of
the assets of the State Qil Fund of the Republic of Azerbaijan (SOFAZ). These accumulated strategic
foreign exchange reserves, while safeguarding the exchange rate of the national currency (the
manat) against external shocks and global financial crises, have formed the revenue side of the
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state budget, completely eliminated the capital shortage problem in the domestic financial
system, and paved the way for direct government investment-oriented financing of
transportation, social, and municipal infrastructures within the country.

The other crucial, strategic, and long-term pillar of the economic potential in the hydrocarbon
era is the “Shah Deniz” condensate and gas-condensate field. With confirmed reserves of more
than 1.2 trillion cubic meters of natural gas and hundreds of millions of tons of condensate, this
field is recognized as one of the largest gas-condensate assets on a global scale (5, p. 88). The
economic potential of the “Shah Deniz” field facilitated Azerbaijan’s rise to the status of a major
regional and global gas supplier, freeing the country from unilateral oil dependence. Serving as
the primary resource base feeding the transport artery of the Southern Gas Corridor (SGC), this
field enabled the signing of long-term (20-25 years) “take-or-pay” purchase agreements with
European Union countries and regional consumers. In a competitive market conjuncture, this
guarantees the inflow of stable, price-fluctuation-hedged financial revenues into the national
economy for decades to come.

In addition to the successful exploitation of existing large-scale projects, the discovery of
promising structures such as “Absheron”, “Babek”, and “Umid”, as well as their phased
development, is capable of increasing the country’s total gas potential by more than 500 billion
cubic meters (5, p. 95). These additional reserves play an essential role in domestic economic
scenarios; they fully satisfy the natural gas demand of rapidly increasing domestic urbanization,
industrial zones, and local power plants, thereby ensuring the energy security of the domestic
market. Simultaneously, these new fields shape the necessary resource assurance to realize the
targets of doubling the throughput capacity of existing export pipelines (TANAP and TAP) in the
future.

The real economic benefit of this vast resource base is not limited to exporting them unilaterally
to foreign markets as raw materials or crude fuel and bringing petrodollars into the country. The
reliable, investment-friendly environment shaped by Azerbaijan’s energy diplomacy on the global
stage has opened wide opportunities for directing the extracted oil and natural gas toward deep
and diversified processing industries within the country (3, p. 192).

The establishment of a modern petrochemical industry, nitrogen fertilizer production plants,
methanol plants, as well as large-scale chemical complexes such as “SOCAR Polymer” based on
high technologies directly relies on this domestic resource potential and its low-cost raw material
base.

Processing low-value-added raw materials domestically through high-tech processes and
delivering them both to domestic and international markets as finished products (various
polymers, polypropylene, polyethylene, nitrogen-urea fertilizers, special lubricating oils) serves to
generate high value added in Azerbaijan. This process significantly stimulates the share of the non-
oil industry and export potential in the foreign trade balance, reduces dependency on imports,
secures the raw material chain necessary for other branches of the national industry through
domestic production, and most importantly, provides a powerful socio-economic boost to the
formation of thousands of new, permanent, and highly qualified local jobs and a new generation
of engineers (5, p. 114).

Main Body
Impact of Energy Diplomacy on Macroeconomic Indicators

Based on the information provided in the introduction, it is clear that energy diplomacy occupies
a vital position in Azerbaijan. Naturally, discussing the macroeconomic indicators of this diplomacy
is also of utmost importance. First, it is essential to explain the concepts of macroeconomics and
macroeconomic indicators. Macroeconomics is the fundamental branch of economics that studies
national and global economic systems as a whole, investigating theoretical and empirical
interactions among aggregate economic indicators such as economic growth, inflation,



Proceedings of the 14th International Scientific Conference

unemployment, national income, gross domestic product, monetary and fiscal policies, balance of
payments, foreign trade, exchange rates, and economic stability. The main objective of
macroeconomics is to identify the patterns of economic processes, analyze the causes and
consequences of economic fluctuations, formulate economic policy mechanisms that ensure the
efficient use of limited resources, and make scientifically grounded contributions to securing long-
term sustainable economic development.

Energy diplomacy encompasses the political and economic cooperation activities carried out by
states regarding the extraction, transportation, and delivery of energy resources to international
markets. For Azerbaijan, energy diplomacy has become one of the main driving factors of
economic development through the efficient management of oil and natural gas reserves, the
establishment of strategic partnerships, and active participation in international energy projects.
In particular, the Southern Gas Corridor, Baku-Tbilisi-Ceyhan, and other international energy
projects have made significant contributions to increasing foreign exchange inflows, attracting
investments, and strengthening financial stability. To evaluate these impacts more concretely, an
analysis of the main macroeconomic indicators for January—June 2026 is appropriate.

During January—June 2026, a positive macroeconomic dynamic was observed in the economy of
Azerbaijan. In this period, the volume of Gross Domestic Product (GDP) reached 65.2 billion
manats, representing an increase of 0.8% compared to the corresponding period of the previous
year. Although the GDP of the oil and gas sector decreased by 0.7% to 19.6 billion manats, the
non-oil-and-gas GDP reached 45.6 billion manats, demonstrating an increase of 1.5%. These
figures show that the revenues generated by energy diplomacy support the development of the
non-oil sector. Positive results were also achieved in the real sector. Industrial production
amounted to 33.1 billion manats; growth rates of 4.1% in non-oil industry, 2.2% in agriculture,
8.0% in transport and warehousing services, 7.5% in information and communication services, and
3.7% in retail trade turnover were recorded. Investments directed to fixed capital increased by
13.8% to reach 9.3 billion manats, indicating that financial resources obtained from energy
projects are being channeled into other areas of economic development. Stability was also
maintained in public finance and the banking sector. State budget revenues amounted to 19.2
billion manats, and expenditures were 16.8 billion manats, resulting in a budget surplus of 2.4
billion manats. As of July 1, 2026, the country’s strategic foreign exchange reserves reached 85.8
billion USD, increasing by 10.4% compared to the same period of the previous year. The external
public debt decreased by 7.9% to 4.6 billion USD. These indicators demonstrate that revenues
from energy exports strengthen the country’s financial resilience. In the social sphere, nominal
incomes of the population increased by 10.3% to 47.3 billion manats, and the average monthly
nominal wage grew by 7.3% to 1,175 manats. Inflation, measured by the consumer price index,
was recorded at 5.7%. Foreign trade indicators reflect the macroeconomic outcomes of energy
diplomacy even more clearly. In January—May 2026, foreign trade turnover amounted to 22.2
billion USD, an increase of 9.5%. Exports reached 15.3 billion USD, growing by 49.2%, while non-
oil exports stood at 5.1 billion USD. Concurrently, imports decreased by 31.6% to 6.8 billion USD.
These results show that the international energy projects implemented within the framework of
Azerbaijan’s energy diplomacy increase foreign exchange inflows, improve the balance of
payments, and contribute significantly to the consolidation of macroeconomic stability (6).
Impact of Energy Projects on Investment and Employment in Azerbaijan

The energy projects implemented by Azerbaijan play an essential role in attracting foreign
investments to the country and increasing employment. In particular, projects realized in the
renewable energy field form favorable conditions for diversifying the energy sector, expanding
private investments, and creating new jobs. In this direction, the Azerbaijan Renewable Energy
Integration Project (AZURE), approved by the World Bank in March 2025, is of particular
importance. Within the project framework, a loan of 173.5 million USD was allocated by the
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International Bank for Reconstruction and Development (IBRD). These funds are directed toward
modernizing the electricity transmission network, strengthening energy infrastructure, and
utilizing Azerbaijan’s renewable energy potential more efficiently. As a result of the project’s
implementation, it is expected that 384 million USD in private investment will be mobilized in the
initial phase. Simultaneously, the connection of the 240 MW Absheron-Garadagh wind power
plant to the national grid, the expansion of high-voltage transmission lines, and the integration of
1 GW of private renewable energy generation into the grid will be ensured. Furthermore, the
resilience of the electricity grid will be enhanced to allow the secure integration of 1.8 GW of
renewable energy generation into the system in the future. Strengthening the energy
infrastructure serves not only to ensure energy security but also to accelerate economic
development. The execution of new energy projects stimulates the opening of new jobs in the
fields of construction, engineering, transport, services, and energy, increases private sector
activity, and has a positive impact on expanding employment in the regions. Concurrently,
investments directed to the energy sector support the development of related economic sectors,
contributing to the reinforcement of the country’s long-term economic resilience (7).

The trends mentioned above are further strengthened by the continuous expansion of
international partnership relations in Azerbaijan’s energy sector. New collaborations implemented
within the framework of the country’s energy diplomacy serve to attract foreign investments,
apply advanced technologies, and increase employment in the energy industry. From this
perspective, the international cooperation initiatives carried out by SOCAR in 2026 are of special
significance. In this direction, the meeting held on July 9, 2026, between the President of SOCAR,
Rovshan Najaf, and the Chief Executive Officer of Technip Energies Italy S.p.A., Carlo Cursi, is of
great importance. During the meeting, the parties highly appreciated the successful cooperation
relations formed over many years and discussed cooperation opportunities in the fields of applying
innovative production solutions in the petrochemical industry, increasing productivity, and
improving energy efficiency. Furthermore, the participation prospects of Technip Energies ltaly
S.p.A. in energy projects implemented by SOCAR in foreign countries, as well as joint activity
opportunities in green energy and decarbonization projects, were reviewed. As a result of the
meeting, a Memorandum of Understanding was signed between the parties. The memorandum
envisages the identification of potential areas of cooperation within the “Petkim Master Plan”
project. This collaboration demonstrates that Azerbaijan’s energy diplomacy expands investment
opportunities through international partnerships. Projects implemented jointly with foreign
companies contribute significantly to the transfer of new technologies, modernization of industrial
production, creation of new employment opportunities for highly qualified personnel, and
enhancement of the competitiveness of the country’s energy sector (8).

The economic significance of energy projects is not limited only to attracting investments; they
also make important contributions to increasing employment and developing human capital.
Projects implemented in Azerbaijan’s renewable energy sector support the development of the
labor market by stimulating the creation of new jobs. According to the Renewable Energy and
Jobs: Annual Review 2025 report by the International Renewable Energy Agency (IRENA), 1,547
people were employed in Azerbaijan’s renewable energy sector in 2024. The largest share of
employment fell to the hydropower sector with 617 people, and the municipal and industrial
waste-to-energy sector with 615 people; 267 people worked in the wind energy field, 36 people
in solar photovoltaics, and 12 people in the biogas sector. The report emphasizes that the
implementation of large-scale renewable energy projects in the country will create conditions for
further employment growth, the formation of new specialties, and the strengthening of high-
qualification personnel potential in the energy sector in the coming years (9).
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Impact of Energy Diplomacy on the Non-Oil Sector

The economic outcomes of energy diplomacy are not confined solely to the development of the
oil and gas industry. The international energy collaborations implemented in recent years and the
steps taken to diversify energy policy have also given a significant boost to the development of the
non-oil sector. In particular, the legal and institutional framework established in the field of
renewable energy has created conditions for new investment opportunities, the application of
innovative technologies, and the enhancement of the competitiveness of the non-oil economy.
One of the priority directions of Azerbaijan’s energy diplomacy is the diversification of energy
sources and the involvement of renewable energy potential in economic circulation. For this
purpose, consistent reforms have been implemented in the country to expand the use of
renewable energy sources in electricity generation, increase energy efficiency, and strengthen
energy security. The Law “On the Use of Renewable Energy Sources in the Production of
Electricity”, adopted in 2021, created a legal basis for the realization of projects in this field,
formed a more favorable business environment for investors, and expanded private sector access
to the energy market. These reforms implemented within the framework of energy diplomacy
have also had a positive impact on the development of production and service areas in the non-
oil sector. New energy projects have led to increased economic activity in non-oil sectors such as
construction, engineering, equipment manufacturing, transport-logistics, information technology,
and professional services. Simultaneously, improving energy efficiency has enabled enterprises to
reduce production costs, utilize resources more efficiently, and raise the competitiveness of non-
oil products. Azerbaijan’s high solar and wind potential also forms crucial advantages for the
development of the non-oil economy. According to the assessments of the Ministry of Energy, the
country’s technical solar energy potential is approximately 23,000 MW, and its wind energy
potential is 3,000 MW. In addition, bringing hydropower, geothermal, and biomass energy
resources into economic circulation lays the groundwork for the emergence of new economic
activities in industrial, agricultural, and service sectors. Furthermore, measures taken to increase
energy efficiency within the framework of energy diplomacy contribute significantly to the
sustainable development of the non-oil sector. Efficient use of energy resources creates
conditions for optimizing the production costs of enterprises, increasing productivity, and
expanding export potential. Concurrently, natural gas and oil reserves saved through reduced
energy consumption are directed to foreign markets, serving to consolidate macroeconomic
stability by increasing the country’s export revenues (10).

Conclusion
Economic Risks and Challenges of Energy Diplomacy

Although energy diplomacy is one of the main pillars of Azerbaijan’s economic development,
structural changes occurring in the global energy market shape new economic risks and challenges
in this area. Revenues from oil and natural gas exports have supported the country’s economic
growth, state budget revenues, and foreign trade balance for many years. However, the
transformation taking place in international energy markets necessitates the implementation of
energy diplomacy based on more flexible and resilient mechanisms. According to the assessment
of the International Energy Agency (IEA), oil and gas currently generate approximately 90 percent
of Azerbaijan’s export revenues and 60 percent of state budget revenues. At the same time, these
resources satisfy 98 percent of the country’s primary energy demand and more than 90 percent
of its electricity generation. While these figures confirm the strategic role of the energy sector in
the national economy, they also demonstrate the high dependence of the economy on
hydrocarbon resources. One of the main economic risks is price volatility in the world energy
market. The sharp decline in oil prices observed in 2014-2015 and 2020 seriously affected the
financial stability of energy-exporting countries, making it necessary for Azerbaijan to accelerate
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reforms aimed at economic diversification. Another major challenge is related to the global energy
transition. Major energy importers such as the European Union, Japan, and South Korea have
adopted carbon neutrality targets by 2050, and China by 2060. In the long term, this process
increases the likelihood of a decline in demand for traditional oil and gas resources, posing new
strategic risks for energy-export-dependent economies (11).

Under these conditions, one of the main tasks facing energy diplomacy is the diversification of
energy sources, the expansion of renewable energy projects, and the promotion of private
investments. The |IEA believes that strengthening the competitive environment in the energy
market, establishing tariff policies on economic foundations, progressively optimizing energy
subsidies, and increasing energy efficiency will play an important role in ensuring Azerbaijan’s
long-term energy security and economic resilience. These reforms will create conditions both for
attracting new investments and for raising the competitiveness of the energy sector. Concurrently,
the future development of energy diplomacy should not be limited merely to increasing energy
exports. Directing energy revenues to the development of the non-oil sector, expanding the
application of innovation and high technologies, as well as developing scientific research and
human capital in the field of renewable energy, are of strategic importance from the standpoint
of reducing economic risks. This approach will enable Azerbaijan to maintain its competitiveness
in the era of global energy transition, ensure that energy diplomacy serves sustainable economic
development goals, and strengthen the national economy’s resilience against external shocks (11).

For energy diplomacy to yield sustainable economic benefits, alongside the efficient management
of the country’s energy resources, strengthening energy security and the institutional
development of the energy market are of great importance. From this perspective, although
Azerbaijan’s rich hydrocarbon reserves grant the country an essential strategic advantage in the
international energy market, converting this advantage into long-term economic outcomes
directly depends on the development of modern energy infrastructure and the improvement of
market mechanisms. While Azerbaijan is one of the largest oil and natural gas producers in the
Caspian basin, it plays a vital role in international energy security through transnational energy
transport routes such as Baku-Thilisi-Ceyhan (BTC), Baku-Supsa, Baku-Novorossiysk, and the
Southern Gas Corridor. Diversifying export routes expands the country’s access to foreign markets
and serves to share geopolitical and commercial risks, ensure the sustainability of exports, and
strengthen the economic resilience of energy diplomacy. At the same time, the efficiency of
energy diplomacy depends on the development level of the domestic energy infrastructure. In
recent years, as a result of modernizing electricity transmission and distribution networks, the
reliability of energy supply has increased significantly, technical losses have decreased, and the
continuous supply of electricity has been strengthened. Investments made in this direction have
increased the operational stability of industrial enterprises and positively influenced the formation
of new production areas and the improvement of the investment climate. However, the dominant
position of state enterprises in the energy market and the limitations of the competitive
environment are evaluated as factors that restrict the economic efficiency of energy diplomacy.
For this reason, the gradual liberalization of the energy market, expanding the access of
independent producers to the market, establishing a wholesale electricity market, and promoting
private investments are of great importance for increasing the financial sustainability of the energy
sector. The development of market mechanisms based on competition can create conditions for
more efficient resource utilization, the application of innovative technologies, and the
improvement of service quality (12).

Another key challenge is preserving the balance between energy security and economic
efficiency. Alongside reliably meeting domestic energy demand, maintaining and expanding
export potential remains one of the main priorities of energy diplomacy. To this end, increasing
production capacities, expanding transmission networks, improving the management of energy
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reserves, and deepening regional energy cooperation serve to secure the country’s long-term
economic interests. The future success of Azerbaijan’s energy diplomacy is determined not only
by the volume of existing energy reserves but also by the modernization of energy infrastructure,
the consistent execution of market reforms, the improvement of the investment climate, and the
expansion of international energy cooperation. Steps taken in these directions will enhance the
competitiveness of the country’s energy sector and strengthen the resilience of the national
economy against external risks (12).
Green Energy Diplomacy and Future Development Prospects

In the modern development stage of energy diplomacy, one of the main priority directions is
ensuring the transition from the traditional energy model to the green energy model. From this
perspective, in recent years, Azerbaijan has shaped its energy policy to focus not only on the
export of hydrocarbon reserves but also on the development of renewable energy sources and
the expansion of international green energy cooperation. Thus, the new phase of energy
diplomacy serves the objectives of accelerating economic diversification, strengthening energy
security, and ensuring sustainable economic growth. The regulatory-legal framework adopted in
this direction has formed the institutional foundations of green energy policy. Energy reforms
implemented under the leadership of President llham Aliyev, especially the 2019 Decree on
accelerating reforms in the energy sector, the 2021 Law “On the Use of Renewable Energy Sources
in the Production of Electricity”, and the “Strategy for Socio-Economic Development of the
Republic of Azerbaijan in 2022-2026", have turned the development of green energy diplomacy
into one of the priority directions of state policy. Azerbaijan’s renewable energy potential
significantly expands the country’s long-term economic development prospects. According to
calculations, the country possesses a technical renewable energy potential of 135 GW on land and
157 GW in the Azerbaijani sector of the Caspian Sea. Evaluating the economically viable potential
at 27 GW creates a favorable basis for Azerbaijan to become a regional green energy exporter in
the future. Currently, the operation of renewable energy stations with a total capacity of 2,070
MW in the country and their share in total energy production capacity exceeding 20 percent
demonstrate the progressive diversification of the energy balance. The economic efficiency of
green energy diplomacy manifests itself primarily in attracting international investments. Projects
implemented with international companies such as UAE’s Masdar, Saudi Arabia’s ACWA Power,
bp, Universal International Holdings, Nobel Energy, TotalEnergies, and others have facilitated the
inflow of hundreds of millions of USD in foreign investment into the country. The Garadagh Solar
Power Plant, Khizi-Absheron Wind Power Plant, Shafag Solar Power Plant, and other large-scale
projects do not just increase electricity production; they also enable the saving of hundreds of
millions of cubic meters of natural gas annually, the significant reduction of carbon emissions, and
the formation of additional export potential. Simultaneously, Azerbaijan’s green energy policy
plays a vital role in the economic reintegration of liberated territories. Declaring Karabakh and
Eastern Zangezur a “Green Energy Zone” serves to establish modern energy infrastructure in those
territories, implement renewable energy projects, form new production and service areas,
improve the investment climate, and accelerate the socio-economic development of the region.
In parallel, measures carried out toward creating a green energy zone in the Nakhchivan
Autonomous Republic aim to develop the country’s energy space under a unified system. One of
the prominent directions in Azerbaijan’s green energy diplomacy is the formation of international
green energy corridors. The Caspian-Black Sea-Europe Green Energy Corridor, the Central Asia-
Azerbaijan Green Energy Corridor, the Azerbaijan-Turkey-Europe, and the Azerbaijan-Georgia-
Turkey-Bulgaria green energy cooperation projects further strengthen the country’s position as a
regional energy hub. These initiatives form critical economic prospects for Azerbaijan to become
one of the main countries exporting not only natural gas but also green electricity in the future.
Furthermore, studies conducted in the direction of low-carbon hydrogen production and the
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National Hydrogen Strategy presented within the framework of COP29 are considered key
elements of the new phase in Azerbaijan’s energy diplomacy. Low-carbon hydrogen production
and export investigations can allow for the diversification of the country’s energy export structure,
the development of new industrial sectors generating high value added, and the reinforcement of
competitive advantages in the international energy market. Overall, green energy diplomacy
shapes a qualitatively new development stage in Azerbaijan’s energy policy. This model
contributes significantly to strengthening the country’s long-term macroeconomic stability and
international competitiveness by accelerating the attraction of foreign investments, diversifying
energy export routes, developing the non-oil economy, applying innovative technologies, and
facilitating the transition to a low-carbon economic system (13).

The Role of Energy Diplomacy in Azerbaijan’s Future Economic Development

In the modern era, where the global energy map is rapidly updated and the Fourth Industrial
Revolution is reshaping the structure of the economy, Azerbaijan’s energy diplomacy is entering a
gualitatively new, conceptual stage. In the future economic development strategy, the role of this
diplomacy is not limited merely to preserving the export volumes of traditional hydrocarbon
resources; it is becoming the primary foreign policy tool regulating the integration of the country’s
economy into the “green transition” model, the strengthening of its status as a regional logistical
hub, and decarbonization (reduction of carbon dioxide emissions) processes (1, p. 210). The
strategic roles that energy diplomacy will play and the economic dividends it will generate in
Azerbaijan’s future development pace can be classified into three fundamental directions:
1.Capitalization of Renewable Energy Potential and “Green Corridors”

The most dynamic direction of Azerbaijan’s future energy diplomacy is the inclusion of the
country’s vast renewable energy (solar, wind, and hydrogen) potential into the global financial
circulation. The massive wind energy potential of 157 gigawatts possessed by the Azerbaijani
sector of the Caspian Sea, as well as the green energy resources of the liberated Karabakh and
Eastern Zangezur zones, are in the spotlight of international investors (5, p. 142).

Agreements signed with global giants such as Masdar, ACWA Power, and bp within the
framework of energy diplomacy stimulate the inflow of foreign direct investment (FDI) into the
domestic market. In this context, the most critical project for the future economy is the
“Azerbaijan-Georgia-Romania-Hungary” green energy corridor, planned to be laid via an electricity
cable along the bottom of the Black Sea. Once this project is realized, Azerbaijan will acquire the
status of a universal partner exporting not only molecules (natural gas) but also electrons (green
electricity) to Europe (1, p. 225). This guarantees long-term and sustainable foreign currency
inflows to the country even in the post-hydrocarbon era.
2.“Take-or-Pay” Contracts and Regional Integration

In the field of traditional gas diplomacy, the expansion project of the Southern Gas Corridor (SGC)
is the guarantor of economic stability in the coming decades. The target of reaching TAP’s
throughput capacity to 20 billion cubic meters within the strategic memorandum signed with the
European Union increases Azerbaijan’s share in the competitive market (4, p. 118). The economic
advantage of these projects lies in the fact that the contracts signed with European partners are
of a long-term nature (3, p. 204). This strategic guarantee allows the state to accurately forecast
future budget revenues, minimize inflation risks, and direct the resulting fiscal surplus (budget
surplus) directly toward the development of the non-oil sector, particularly the digital economy
and agriculture.
3.Synergy of Energy and Transport Diplomacy: The “Middle Corridor”

In the future development model, energy diplomacy forms a synergy (mutual interaction) with
the country’s transport-logistics potential. The routes along which large-scale infrastructure
projects such as Baku-Thilisi-Ceyhan or the Southern Gas Corridor are laid also form the
institutional foundation of the Trans-Caspian International Transport Route (“Middle Corridor”)
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(3, p. 215). The multi-lateral diplomacy pursued in the direction of ensuring the transit of oil and
hydrocarbon resources of Central Asian states (Kazakhstan and Turkmenistan) through the
territory of Azerbaijan turns the country into the main transit hub of the region. This process
multiplies the service revenues obtained from the domestic logistics industry (Baku International
Sea Trade Port, railway system) and economically capitalizes on the country’s importance in the
global supply chain (4, p. 135).

Consequently, in the future period, Azerbaijan’s energy diplomacy will act as a fundamental
catalyst ensuring the transition of the country’s economy from unilateral resource dependence to
a high-tech, environmentally friendly, and regionally integrated competitive model (5, p. 180).
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Legal Sciences

K BOMPOCY OB YIOJTOBHOW
OTBETCTBEHHOCTW 3A IPOMMNEPCTBO

YcenHoBa Kapabiraw PaxMm»KaHOBHa

KaHAWAAT oPUANYECKNX HAYK, aCCOLMMPOBAHHbLIN Npodeccop (AoUeHT), 3aBeaytoLLas
Kadeapon Teopmnm N NCTOPUM rocyAapcTBa M NpaBa, KOHCTUTYLIMOHHOIO U
aAMWHUCTPATMBHOTIO NpaBa Kazaxckoro HauyoHaNbHOro YHMBEPCUTETA MMEHWN alb-
®apabu

Kerembaesa aHap AMaHXaHOBHa

[OKTOP topuAMYEcKnx HayK, npodpeccop, npodeccop-nccnenoBaTenb Kadeapbl TEOPUM U
NCTOPWM rOCYyAapPCTBA M NPaBa, KOHCTUTYLIMOHHOMO M aAMUHUCTPATMBHOIO NpaBa
Kasaxckoro HaumoHanbHOro yHMBepcuTeTa MMmeHn anb-Papabdum

AHHOTaAUMA. B cTaTbe  paccMaTpMBatOTCA  aKTyaslbHble  BOMPOCbI  YrOJIOBHOM
OTBETCTBEHHOCTM 3a APONMNEPCTBO Kak OAHY 13 GOpM BOBAEYEHMA QUBNYECKMX NINLL B HE3AKOHHbIN
duHaHCOBLIM  060pOT. ABTOpPaMM  aHaNM3MPYeTCs MNpaBoBasa npupoaa [AeUCTBUM  Aul,
NpeaocTaBAlolWmMX OaHKOBCKME cyeTa, NaTeXHble KapTbl MO0 WHble PEKBM3UTLI  AAS
coBeplleHnsa PUHAHCOBbIX OnepaLyii, CBA3aHHbIX C MOLLIEHHUYECTBOM, Aerann3aumen npecTynHbIx
[OX040B W WHbIMW MnpecTynneHuamu B umdposolt cpene. Ocoboe BHUMaHME yaenserca
npobaemam yronoBHO-NPaBOBOM OLIEHKW MOBeAeHMA APONMNepoB, pasrpaHUYeHMa coyd4acTms U
CaMOCTOSTE/IbHOM MPECTYNHOM AeATeNbHOCTU, a TaKMKe YCTaHOBAEHMA CYObeKTUMBHON CTOPOHDI
neaHna. OB6OCHOBbIBAETCA HeobXxoAMMOCTb AafibHEMLero COBEPLIEHCTBOBAHMA  YrO/I0BHO-
NPaBOBbIX U MPOPUNAKTUUYECKNX MEXAHU3MOB NPOTMBOAENCTBUA APONNEPCTBY C Y4ETOM Pa3BUTUSA
LUMDPOBbLIX GMHAHCOBLIX TEXHONOTU.

HaydyHaa cTaTbs NOAroTOB/AEHA B PaMKax rpaHToOBOro GUHAHCUMPOBAHUA MO HayYHbIM U
(M) HaydHO-TEXHUYECKMM nporpammam Ha 2025-2027 rogbl (MHBO PK), HanpasiaeHHas Ha
peanmsaumio npoekta AP26101531 «Pa3paboTka 3hdeKTUBHLIX MEXaHM3MOB MpecevyeHms
NeATeNbHOCTM APOMNMNEPOB B YCA0BMAX LIMGPOBON SKOHOMMUKM: YCTPAHEHWE NPABOBbIX NPO6ENoB K
NPOTMBOAENCTBME MPECTYNMHbIM CETAMY.

KnioueBble  cnoBa:  AponNnepcTBO,  YroNOBHas  OTBETCTBEHHOCTb,  GUHAHCOBOE
MOLIEHHNYECTBO, KNOEPNPeCTynHOCTb, NPObUAAKTMKA NPECTYNHOCTM.

Pa3BuMTME  OMCTAHUMOHHbIX  OAHKOBCKMX  CEPBWMCOB,  3NEKTPOHHbLIX  MAATEXHbIX
MHCTPYMEHTOB M LMOPOBLIX CNOCOOOB KOMMYHWKALMKM CEroaHA MNpMBENO K KapAMHa/bHbIM
M3MEHEHNAM CaMMX MEXAHM3MOB COBEPLUEHNA UMYLLECTBEHHbIX NPECTYNAeHW. B coBpeMEHHbIX
MOLUEHHNYECKMUX CXEMAX AEHEXHble CPeacTBa HepeaKo MPOXOAAT Yepes cyeTa M MaaTeHble
PEeKBM3UTbI ML, GOPManbHO He ABNAWMXCA OpraHM3aTopamu NPecTyniaeHusa, OAHaKo
obecneunBaoLnX AanbHelWee nepemelleHne, 0bHannynBaHme NMbo COKPbITUE MPOUCXOKAEHUA
[EeHEXHbIX CPeACTB. B topnaAnYecKon 1 NPaBoNpPUMEHUTENBHOM NPAKTUKE Takne nrua Noayunuam
HaMmeHoBaHWe AponoB uau agponnepos [1, c. 331]. B 3apybexHOMN nuTepaType MCMnoJib3yeTcs
TEPMUH «money mule», KOTopbiM 0D603HaYaeTcA AMLO, Nepemellatollee NPecTynHble A0Xoabl
Nmbo npeaocTasaAtoLLee NPECTYNHUKAM A0CTYN K COBCTBEHHOMY BaHKOBCKOMY CYETY, NAATEKHbIM
PEeKBM3UTAM UKW LUMOPOBOMY KOLIENbKY. B MccnenoBaHMAX MOKA3blBAETCA PO/b AEHEXHbIX
NoCpeaHNKOB B OTMbIBAaHWW [0XOA0B, CNOCcObbl MX BEPOOBKM M ypOBEHb OCBEAOMIEHHOCTU O
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NPOTMBOMPABHOM XapaKTepe COBepLUaemblX AEMCTBMI. ABTOPbI MOKAa3bIBAOT, YTO BOBAEYEHME
HepeaKo OCyLLeCTBAAETCA Mo, BWUAOM NeranbHoro 3apaboTka, AMCTaHUMOHHOM 3aHATOCTU MM
durHaHcoBbIX yeayr [2].

B oTeuecTBeHHOW AMTepaType Aponnepbl PacCMaTPMBAKOTCA KaK 3HAYMMOe 3BEHO
KnbepnpecTynHbix cxem, obecneymBatollee ANCTAaHUMPOBAHME OPraHM3aTOPOB OT HE3aKOHHOIO
dnHaHcoBoro obopoTa M OCNOXKHAKLWEE AeATeNbHOCTb MNPAaBOOXPAHUTENbHbBIX OPraHoB Mo
BbIAB/IEHMIO KOHEYHbIX Bbirogonpuobpetatenen [3, c. 111].

PacwupeHne UMCNONb30BAHMA APOMMEPCKMX CXeM Mpu  COBEPLUEHUM  UHTEPHET-
MOLWEHHNYEeCTBa, HEMPABOMEPHbIX GMHAHCOBLIX ONepaLmii U Neraam3aumm NPecTynHbIX 4OXOA0B
npegonpenenaer HeobxoAMMOCTb KOMMAEKCHOrO MCCNe0BaHMA BOMPOCOB  MPUBAEYEHMSA
APONMNepoB K topUANYECKON OTBETCTBEHHOCTU. Micnonb3oBaHne 6aHKOBCKMX CHETOB TPETbUX ML,
3aTpyAHAET  yCTaHOBNEHME  AENCTBUTENbHbIX  YY4AaCTHWMKOB  MPECTynmHOM  AeATeNbHOCTH,
onpeaeneHne ABMKEHMA AEHEKHbIX CPeACTB M A0Ka3blBaHWE PONN KaXKA0ro BOBNEYEHHOIO NMLa.
B cBA3M c 3Tm ocoboe 3HayeHWe npuobpeTaeT TOYHaA Yro/0BHO-NPABOBAs OUEHKa AeMNCTBUM
BNaZenbla cyeTa, AMUa, NepedasBllero AOCTYN K MAATEXKHOMY WMHCTPYMEHTY, a TaKXKe anua,
OCYLLEeCTBAAIOLLErO OnepaLLmMm No yKa3aHWIO APYrux yHaCTHUKOB CXEMbI.

B Pecnybnuke KasaxctaH 3akoHOAaTeIbHOE 3aKpenieHne OTBETCTBEHHOCTU 3a NoA0bHbIe
[eAHMA MNONYyYMNo passBuTMe C BBedeHMem cTaTbu 232-1 YronoBHOro kogekca Pecnybamku
KasaxcTaH, npeaycmaTpu1BatoLLe OTBETCTBEHHOCTb 3@ HE3aKOHHOE NpeAoCTaBaeHMe, nepesady 1
npuobpeteHmne  goctyna K  OAHKOBCKOMY  CYeTy,  MAATEKHOMY  WMHCTPYMEHTY UMW
MAEHTUOMKALMOHHOMY CPEACTBY, @ TAKXKe 33 HE3aKOHHOE OCYLLLEeCTBEHME NAATEXEN N NepeBOOB
neHer [4]. NoasneHne cneumanbHOM yroNOBHO-NPaBOBOM HOPMbI TpebyeT Hay4YHOro OCMbICIEHMA
ee CofepKaHuA, onpeaeneHns NpM3HaKos COCTaBa YroJIOBHOrO NMPaBOHAPYLEHWA U BbIPabOTKM
eIMHbIX NOAXO0B K KBaMbUKALMK.

COOTBETCTBEHHO, Lie/1bto HACTOALLErO MCCAEA0BAHMNA ABNAETCA PAaCCMOTPEHME aKTyaNbHbIX
BOMPOCOB Yro/I0BHOW OTBETCTBEHHOCTM 33 APONNepcTBO U GOPMMPOBaHME MNPEANONKEHWUN,
HanpaBNEeHHbIX Ha COBEPLEHCTBOBAaHWE YrONOBHO-NPABOBOrO MPOTUBOAENCTBMA AAHHOMY
asneHuto. A AOCTUXKEHMA NOCTAaBNEHHOM LeAn npeanonaraeTca pPacKpbiTb COAepKaHue
AponnepcTBa Kak YrofloBHO-NPaBoBOro ¢GeHoMeHa, MpoaHanM3MpoBaTb MPM3HAKM COCTaBa,
npeaycMmoTpeHHoro ctatbelt 232-1 YronoBHOro Kogekca Pecnybnmkm KasaxcTaH, a Takwke
onpeaennTb NnpobnemHble acnekTbl ero NPUMEHEHNA C y4eTOM OTeYEeCTBEHHOrO M 3apybexHoro
onbITa.

LponnepctBo npeAcTaBndaetr cobol sBNeHWe, BO3HMKLIEE HA CTbike UMbpPOBM3aLUM
dMHaHCOBOM chepbl, ANCTAHLMOHHOTO BAaHKOBCKOIO 0OC/YKMBAHNA M TPaHcPopMaLMn cnocobos
COBEPLUEHWNA NPECTyNNeHNn NPpoTMB COHBCTBEHHOCTM. Ero pacnpocTpaHeHue CBA3AHO C TeM, YTO
OpraHM3aTopbl MHTEPHET-MOLIEHHNYECTBA, MCMOb3ysa YyKne OaHKOBCKME CyeTa, MNAaTeXHble
KapTbl, 3/1E€KTPOHHbIE KOWEeNbKU M UAEHTUPUKALMOHHbIE AaHHble, MOAY4YatoT BO3MOMXKHOCTb
OMCTAHUMPOBATbCA OT HEMOCPEACTBEHHOrO ABMMKEHMA MNOXMULEHHbIX AEHEXHbIX cpeacTs. B
pesynbraTe MU0, Ha MMA KOTOPOro OTKPbIT cveT AMbo opopmaeH MNNATEKHbIA MHCTPYMEHT,
OKa3blBAETCA BHELLHE CBA3aHHbIM C PUHAHCOBOW onepaumen, xoTa GakTUYecKoe PYKOBOACTBO
NPEeCTYNHOM CXeMOM MOXKET OCYLLECTBAATLCA MHBIMU INLAMMU.

B sTom acnekte gponnepctso obnagaer ABOMCTBEHHOW NMpaBoBoM npupoaoi. C ogHoOM
CTOPOHbI, AencTBMa  aponnepa moryT  06pa3oBbiBaTb  CaMOCTOATENbHOE  YroNI0BHOE
NpaBoOHapyLlWeHWe, NOCKObKY CaMo NpeaocTaBneHne A0CTyna K GMHAHCOBOMY MHCTPYMEHTY 3a
BO3HArparkaeHue co3aaeT yCN0BMA ANA COBEPLUEHNA AaNbHEULWNX NPOTUBONPABHbIX onepaumin. C
APYroh CTOPOHbI, MNPW YCTAaHOBNEHMM OCBEAOMAEHHOCTM AMLUA O KOHKPETHOM MpecTynHOM
3aMbIC/le U HanM4MK ODOLLEero ymbiCcaa ero AencTBMA MOryT nNpuobpeTaTb xapaKkTep coy4acTus B
MOLLUEHHWYEeCTBE, 1eraan3alm NPecTynHbiX 40X0408 MO0 MHOM YrONOBHOM MPaBOHAPYLLEHWUN.
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CnepyeT y4yuTbiBaTb, YTO YYACTHUMKM APOMNMNEPCKUX CXEM He ABAATCA OLHOPOAHOM
rpynnon. B 3aBUCMMOCTN OT GaKTUUYECKOM POAM MOMKHO BbIAENNTb HECKOJIbKO KaTeropui nuu.
MepBaA KaTeropuA OXBaTbiBaeT BAaAenblLEeB OAHKOBCKMX CYETOB WM MAATEXKHbIX KapT,
npeaocTaBAlWMX AOCTYN TPETbMM /AMUAM 33 BO3HarpaxkaeHue. BTopas BKAOYAeT uy,
HenocpeacTBEHHO OCYLECTBAAOWMX NEepeBodbl, CHATUE HANWUYHbIX [EHEXHbIX CPeacTs,
KOHBepTaumio nnMbo nocneaytoulee pacnpeaeneHne MnocTynuBLIMX CYMM. TpeTbAa rpynna
npeacTaBneHa Muamm, NpuobpeTatolmMmm AOCTYN K YY)KMM CHETAM, PEKBM3UTAM W CPeaCcTBaM
naeHTMOUKaUMM ANa AanbHENLEro COBEPLUEHMA HE3aKOHHbIX MaaTeXKel. B npecTynHom npaktunke
MOTYT y4aCTBOBAaTb TaKKe BepOOBLUMKM, OPraHM3aToOpbl, TEXHUYECKME MNOCPEeAHWKM W Nuua,
obecneymBatowme nocneayouiee obHaNMUYNBAHNE AEHEKHbIX CPEACTB.

OcobeHHOCTb AponnepcTBa 3aKAKOYaeTCcA B ero OTHOCUMTENbHOM AO0CTYMHOCTU  ANA
BOB/IEYEHMA HOBbIX Y4aCTHWMKOB. BepboBKa Hepeako OCyllecTBAseTcA 4vepe3 0ObABNEHMA O
ANCTAaHUMOHHOM  paboTe, npeanoxeHus ObicTporo 3apaboTka, BbINOAHEHME  QYHKLUUK
«dVMHAHCOBOrO MOMOLWHMKA», «onepaTopa MNepeBOAOB» WM «MeHea)Kepa Mo naaTexam».
YA3BMMOCTb  MOTEHUMANbHbIX  APONMNEepoB MOXeT 6biTb obycnoBneHa MaTepuanbHbIMM
TPYAHOCTAMM, HeAOoCTaTOYHOM  QUMHAHCOBOW  PAMOTHOCTbIO, [OBEPUEM K 3HAKOMbIM,
CTpeMAeHMeM NOAYYMTb [0xo4, 6e3 3HaumTenbHblXx ycunuii. OAHaKo coumasbHble MOTMBSI
BOB/JIEYEHMA HE MUCKAOYAOT HeobXxoAMMOCTM WMHAMBUAYANbHOMN YroNOBHO-MPABOBOM OLEHKM,
OCHOBAHHOM Ha COAEP!KAHUMN YMbICNA, XapaKTepe AeNCTBUI M KOHKPETHbIX 0BCTOATENLCTBAX AeNa.

BeegeHue ctatom 232-1 B YronoBHbIN KogeKke Pecnybankmn KasaxcTaH CTano OTBETOM Ha
PacnpoCcTpaHeHne cxem, CBA3aHHbIX C Nnepeaayvein BaHKOBCKMX CHETOB, NNATEXHbIX MHCTPYMEHTOB
MW CPeacTs WAeHTUGUKAUMKM ONA COBEPWEHMA HEe3aKOHHbIX onepaunin. 3akoHoaaTeNbHan
KOHCTPYKLMA CTaTbM OXBATbIBAET HECKONbKO B3aMMOCBA3AHHbIX, HO CAMOCTOATENbHbIX MOAENen
NPOTMBONPABHOIO NOBEAEHMA.

MepBaa rpynna QAeAHWMM CBA3aHa C HE33aKOHHbIM NpefocTaBAeHWem AOCTyna K
cobcTBEHHOMY OaHKOBCKOMY CYeTy, MAATEXKHOMY WHCTPYMEHTY WU MAEHTUOUKALMOHHOMY
CPeACTBY TPeTbeMy /MUY, @ TaKXKe C UX Nepenavein B nonb3osaHue. O6A3aTENbHBIM 31EMEHTOM
TaKOM KOHCTPYKUMW ABNAETCA MaTepuasibHOe BO3HArparkAeHWe, MMyLLeCTBEHHaA Bbiroga Anbo
uenb ux nonyvyeHuns. CnenosaTenbHO, cama No cebe nepesaya NAaTEXKHOM KapTbl POACTBEHHMKY
ANnA ObITOBbIX HYyXA NMbo nNpeaocTaBneHMe AO0CTyna K CYETy B PaMKax 3aKOHHbIX rpaxKAaHCKo-
NPaBOBbIX OTHOLWIEHUI He AO0MKHA aBTOMATMYECKM OLEHMBATbCA KaK APONMnepcTBO. Yro/NIOBHO-
NpaBoOBOe 3HayeHWe npuobpeTatoT 06CTOATENbCTBA, CBUAETENLCTBYOWME O HE3aKOHHOM
XapaKkTepe nepeaayvm M HanpaBAeHHOCTM NOBEAEHMA HA NONYYEHNE MAaTEPMANIbHON BbIrOAbI.

BTopad rpynna AeAHMM OXBaTblBAaeT HE3AKOHHOE OCYLLIECTBAEHME NAATEXEN N NepeBOaoB
[EHEXHbIX CPeACTB C MCNOMb30BaHMEM OaHKOBCKOrO cyeTa, MAATEXHOro WMHCTPYMEHTa WK
MOEHTMOUKAUMOHHOIO CpeacTsa B MHTepecax Mbo B nonb3y TpeTbero nvua. daHHas dopma
oTparkaeT 6osiee aKTMBHOE y4acTMe NnLA B ABWMKEHMM AEHEXHbIX cpeacTs. [ponnep B TaKow
CUTYyalLMM He OrpaHMYMBaEeTCA nepenayert PeKBM3UTOB, a COBEPLUAET KOHKpPeTHble PUHAHCOBbIE
onepauyuu: Noay4aeT NOCTYNMBLLIME CPEACTBA, NEPEBOAMT X Ha ApYyrne cyeTa, CHUMAET HaMYHble
AEeHbIM, NePeYnCcNAeT CyMMbl MO YKa3aHMIO MHbIX Y4aCTHUKOB CXEMbI.

TpeTba rpynna BKAOYAeT He3aKOHHOE NpruobpeTeHre A0CTyNa K ynpasaeHnto 6aHKOBCKUM
CYETOM, MNATEXKHBIM  MHCTPYMEHTOM  MAN  MAEHTUOUKAUMOHHBIM  CPEACTBOM C  LENbto
OCYLLLECTBNIEHMA HE3aKOHHbIX MAATEXeN M NepeBoaoB AeHer. B pamKax 3Toh moaenu yronosHo-
NPaBoOBOM 3anpeT aApecoBaH /MUY, KOTOpOe MoAyYaeT [AO0CTyN K YyKUM (GUHAHCOBbIM
MHCTPYMEHTaM M HaMepPEeHO MCNO/Ib30BaThb MX B MPOTMBOMPABHbIX Lenax. IMeHHO 3Ta KaTeropua
Y4aCTHMKOB Yallle BCero BbINOMHAET GYHKUMW OpraHusatopa AmMbo KoopAMHATOPa LEenoyvKu
nepeBoAOB.

Mo cBOer KOHCTPyKuMM 6a3oBble COCTaBbl, MNPeayCMOTPEeHHble cTaTbelt 232-1 YK
Pecnybnnkmn KaszaxctaH, umetoT GopManbHbi xapaktep. [na NpUsHaHWA OeAHUA OKOHYEHHbIM
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HeobxoAMMO YCTaHOBUTb COBeplleHMe MPeayCMOTPEHHOrO 3aKOHOM AEeWCTBMA MPU HaAUYUK
obA3aTeNnbHbIX MNPU3HAKOB CYyOBEKTMBHOM CTOPOHLI [4]. PakTuyeckoe npuymHeHne vyulepba
noTeprneswemMy, NOC/eAyoLLee CNMCaHNE AEHEKHbIX CPEACTB UK 3aBepLIEHNE MOLWEHHMYECKON
CXEMbl MOTYT MMETb [0Ka3aTe/IbCTBEHHOE 3HaYeHWe, OAHAKO He Bceraa ABAAOTCA 06s3aTeIbHbIM
YyC/IOBMEM OTBETCTBEHHOCTM 3a MepBOHAYyaAbHOE MpeAoCcTaBaeHMe AOCTyna K cyeTy ambo
NAaTEXKHOMY MHCTPYMEHTY. BmecTe ¢ TemM KBaiMOUUMPOBAHHbIE COCTaBbl CBA3bIBAIOT YyCUAEHME
OTBETCTBEHHOCTM C NOMyYEHMEM BO3HATPAKAEHWSA UM UMYLLLECTBEHHOM BbIrOAb! B 3HAYUTE/ILHOM
NMBO KpyrnHOM pa3mepe, 4To TpebyeT yCTaHOBNEHNA COOTBETCTBYHOLLETO NOCAEACTBMIA.

Takoe 3aKoHOAATENbHOE PeLleHWe MO3BO/AET pearMpoBaTb Ha AeNCTBMA, co3datouine
yCN0BWA ANS HE3aKOHHOTO GMHAHCOBOro 060poTa elle A0 3aBepLIEeHNs OCHOBHOIO NPeCTynaeHus.
OAHOBpPEeMeHHO OHO TpebyeT 0cOHEHHO TOYHOMO Pa3rPaHUYEHUA MEXKAY YrONOBHO HaKasyeMblM
noseaeHMEM W AEUCTBUSAMM, He 00/adatolMMmn Npu3Hakamm obLIecTBEHHON onacHocTu. B
MPOTMBHOM C/ly4yae CYyLIECTBYET PUCK PACWIMPUTENIBHOTO TONIKOBAHWMA MOHATUA «HE3aKoHHOoe
npeaocTaBAeHne A0CTYyNa» M NPUBAEYEHMA K OTBETCTBEHHOCTM /ML, HE OCO3HABABLLMX XapaKTep
[anbHENLIEro UCNob30BaHMUA UX NNATEXHOTO MHCTPYMEHTA.

PogoBbiM  0ObEKTOM  ApOMMNepcTBa  BbICTyNatOT  obOWeCcTBeHHble  OTHOLWEHMS,
obecneumBatolime  3aKOHHOCTb MU 6e30MacHOCTb  3KOHOMMWYECKOW  AeATeNbHOCTW.
HenocpeacTBeHHbI 0OBbEKT MMeeT Honee CAOXKHYHKO CTPYKTYPY, MOCKONbKY AeNCTBMA Aponnepa
3aTparmMBatoT YCTOMUYMBOCTb BAHKOBCKOWM CUCTEMbI, H€30MNacHOCTb MAATEXHOW MHPPACTPYKTYPbI,
MHTepecbl COOCTBEHHMKOB JEHEXHbIX CPeACTB, a TaKXKe [oBepue rpaxgaH K uMdpoBbiM
PUHAHCOBbIM CEPBUCAM.

[lononHuTenbHbiIM OBBEKTOM B pAde C/AyyYaeB ABNAOTCA MMYLLECTBEHHbIE WHTEPECsHI
notepneswmx. Mcnonb3oBaHMe 6aHKOBCKMX CYETOB TPETbMX /WL, HepeaKo CTaHOBUTCA
MPOMEXKYTOYHbIM 3Tanom MNpu COBEPLIEHWMM MOLWEHHMYECTBa, KOr4a [AeHexXHble cpeacTsa
noTepneBwWero NepeBOAATCA Ha CYeT Aponnepa, a 3aTem ObICTPO pacnpesenatoTca Mexay
APYTUMW  YYaCTHUMKAMKM  CxeMbl.  Takaa  NocnefoBaTebHOCTb — Onepauui  3aTpyaHAeT
cBoeBpemeHHOe O0KMpOBaHME CPeacTB, YCTAaHOBAEHME MX KOHEYHOro nosyyatens u
nocneaytoliee BO3MeLLeHNe NPUINHEHHOTO Bpesa.

MpeameToM aHaNM3MPYEeMOro YroNIoBHOrO NPaBOHapyLWeHWA ABNAOTCA BaHKOBCKMUI cYeT,
NAATEXKHbIA MHCTPYMEHT U MAEHTUOMKALMOHHOE CpeacTBO. MpW TONKOBAHWM 3TUX KaTeropui
cnenyeT y4uTbiBaTb HOPMbl BAaHKOBCKOrO M NAATEXKHOIO 3aKOHOAATENbCTBA, @ TaKXKe 0COBEHHOCTH
COBPEMEHHbIX CNocoboB MAeHTUGUKAUMM KaneHTa. [ocTyn K BaHKOBCKOMY CYETy B YC/IOBUAX
LUMPOBOro OBCAYKMBAHMA MOMKET NPeaoCTaBNATbCA MyTEM MNepenayn PEKBU3UTOB, JIOTWMHA,
Napons, OAHOPA30BbIX KOAOB MOATBEPNKAEHMS, AAHHbIX ANA BXoAa B MobUbHOe HaHKOBCKOe
NPUNONKEHNE, YCTPOMCTBA C aKTMBMPOBAHHOWM YYETHOM 3anucbtd MO0  UMHbIX CPEACTs,
NO3BOAOWMX YNPABAATb AEHEKHBIMW CPEACTBAMM.

MNaTeXkHbI MHCTPYMEHT He cnefyeT CBOAMTb WCKAOUMTENbHO K GaHKOBCKOW KapTe. B
COBPEMEHHbIX YC/IOBUAX OH MOMKET CyLLECTBOBATbL B LMPOBOM pOpmMe M MCMONb30BaTbCA Yepes
MOBMNBHOE MPUIOXKEHME, INEKTPOHHbIN KoleneK, BECKOHTAKTHYIO CMCTEMY OMAaTbl UAW MHOE
TEXHMYECKOe  CpeAcTBO, obecneymBatollee  PacnopAXKeHWe  AeHEeXHbIMW  CpeacTBaMMU.
NoeHTUOUKAUMOHHOE CPeACTBO TaKKe AO/MKHO MOHMMATbCA C y4eToM YHKLUMOHANbHOIO
Ha3HaAYeHWA: OHO MNO3BONAET MNOATBEPAWMTb JIMYHOCTb MONb30BATENA, MOAYYMTb [AOCTYyN K
NAATEXKHOM CUCTEME M COBEPLLMTb ONepaLMtio OT UMeHM BAadenbla cyeTa.

B aTOM CcBA3WM NpeacTaBnseTca LenecoobpasHbiM BbipaboTaTb eaMHO0OPA3HbIN NOAXO4, K
TONIKOBAHMIO YKa3aHHbIX TEPMWUHOB B MPaBONPUMEHNTENbHOM NPaKTUKe. Ha Halw B3rnaa, 41A 3TOro
MOTYT ~ MCMONb30BaTbCA  PA3bACHEHWMA  YMONHOMOYEHHbIX  FOCYAAPCTBEHHbIX  OPraHoB,
MeToAMYeCcKMe pekomeHZaumm ana HGaHKOB BTOPOro YPOBHA M COOTBETCTBYHOLLME MPaBOBble
no3numn cyaebHbix opraHoB. YeTkoe onpeaeneHve npeameTa NPeCcTynieHnA UMeeT 3HayeHume
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ANA pasrpaHMYyeHnsa nepenady NAATEXHOTO MHCTPYMEHTa, pasrialleHuna KoHOWAeHUManbHOM
MHbOpPMaLMM, HENPABOMEPHOTO A0CTYNa K MHOOPMALMOHHOM CUCTEME M MHbIX CMEXKHbIX AEAHNNA.

O6beKkTMBHAsA CTOpPOHA AeAHMN, NpPeaycCMOTPEHHbIX cTaTben 232-1 YK Pecnybaukn
KasaxcTaH, Bblpa)KaeTca B aKTMBHOM MNOBeAEHMW AMUA. 3aKOHOAATENb MCMONb3yeT HECKONbKO
aNbTepPHATUBHbIX AEMCTBUIA: NpeAoCTaBNeHme A0CTyNa, Nepedaya B N0b30BaHWeE, NpnobpeTeHne
[0CTyna, OCyUecTBNeHMe naaTexen M nepeBoaos. Kaxkaoe ns HmMx obnagaeT caMocToATeNbHbIM
OPUANYECKMM COAEPKAHMEM.

Mopa npenoctaBneHMeM AOCTyNa caeayeT NOHMMATb CO34aHNE BO3MOXKHOCTU AN1A TPETbero
MU@ ynpasnaTb BAHKOBCKMM CYETOM, MAATEXHLIM MHCTPYMEHTOM AMB0 MAEHTUOUMKALMOHHBIM
cpeaCcTBOM. Takoe AeNCTBME MOXKET BblparkaTbCs B Nnepenaye PekBM3UTOB, COODLLEHNI C Kogamm
NOATBEPXKAEHMA, AaHHbIX ANA BXOAA B IMYHbIN KabWHET, npeaocTaBneHnn GrU3n4eckoro HoCUTens
NNATEXHOM KapTbl, YCTAHOBNEHUM AOCTyNa K MOBUABHOMY MPUIOKEHMIO Ha Yy»KOM YCTPOMCTBE.
BaXHO, 4TObbI NepefaHHble CBEAEHMA UK NpeaMeTbl OObEKTMBHO MO3BOAANM TPETbEMY ALY
PacnopAXKaTbCA AEHEXHbIMW CPeACTBaMM NMHO MHULMMPOBATL NAATEXHbIE ONepaLLmu.

Mepenaya B Nonb3oBaHWe npeanonaraeT GakTMyeckoe NpeaoCcTaBieHne APYromy anuy
BO3MOXHOCTM MCMOAb30BaTb BAHKOBCKMUI CYET, KapTy UK CPeACTBO MAEHTUOUKALMM B TeYeHme
onpeAeNeHHoro BpeMeHu. B oTanyme ot ogHOKPATHOrO pa3rialeHns pekBM3nTOB, Takad popma
noBeAeHNA MOXKeT ObITb CBA3aHa C YCTOMYMBLIM NPeAOCTaBNEHNEM MHCTPYMEHTa ANA Npuema u
[anbHenWero nepesBoAa [AEHEXHbIX CpeacTB. B npakKTMyeckom naaHe  pasrpaHuyeHue
npeaocTaBNeHNA AOCTyMNa U Nepeaaym B N0Nb30BaHWe He Bceraa byaeT o4eBUAHbBIM, MOCKO/bKY B
uMdpOBOM cpese eanMHNYHAA Nepeaaya AaHHbIX HEPEAKO OTKPbIBAET ANNTENbHY BO3SMOXKHOCTb
ynpasaeHua cHeToM.

OcyliecTBneHne nnatexsen u nepesoaOB B MHTepecax TpeTbero Auua npeanonaraet
COBepLUEHME aKTMBHbIX ONepaLmit C AeHEeXHbIMKU CPpeacTBaMM. 3HaYeHMe MMEKOT He TONbKO daKT
nepeBoAa, HO M ero HaNPaBAEHHOCTb, NOCNeA0BaATENbHOCTb AEUCTBMIA, CBA3b C NOCTYNIEHUAMM Ha
CYeT, CBeAEHMA O MNOAy4YaTenAx, Xapaktep nepenuckn u apyrme obcToATenscTsa. lpu sTom
eIMHWYHAA onepaumsa He MOXKET OLEHMBATbCA M30IMPOBAHHO OT 0bLWero KoHTeKkcTa. HeobxoanMmo
YCTQHOBWUTb, AEMCTBOBAO /M INLO B PamKax 0ObIYHbIX FPaXKAaHCKO-NPaBOBbIX OTHOLIEHWI nbo
MCNONHANO YKAa3aHWA YHaCTHMKOB HE3aKOHHOM CXeMbI.

O6beKkTnBHaA CcTopoHa npuobpeTeHma AOCTyNa BbiPaXKAaeTcA B NONYYEHUU BO3SMOXKHOCTM
YyNpaBaATb YyXXMM B6AHKOBCKMM CYETOM, MAATEXKHbIM MHCTPYMEHTOM WUAM UAEHTUDUKALMOHHbBIM
cpenctsom. Mpy 3TOM YyronoBHO-NPaBOBOE 3HAYEHME MMEET LieNib Aa/IbHEMLEro OCyLLeCTBAEHMA
HEe3aKOHHbIX nnatexen u nepesoaos. CneposatenbHo, NpuobpeTeHMe [O0CTyMa K YyXKomy
YCTPOWMCTBY /INOO MOJSIlyYEHNE PEKBU3UTOB B MHOW MKM3HEHHOM CUTyaumm He obpasyeT cocTaBsa
PaccMaTpMBaEeMOro yroNoBHOro NpaBoHapylweHnsa 6e3 yCTaHOBNEHUA LieNIeBOM HanpaBaeHHOCTH
AeNcTBUn.

Ocobylo  CNOXHOCTb MPeACTaBAAeT KaTeropms «HE3aKOHHOCTW», MCMO/b30BaHHasA
3aKoHOoAaTeNIeM NPU ONUCAHMKM COOTBETCTBYHOLMX AENCTBUN. B HAyYHOM nnaHe AaHHOE NOHATUE
HY)KAAeTCA B KOHKpeTM3aumn. He3aKOHHOCTb MOXKeT ObiTb CBfidaHa C OTCYTCTBMEM COrnacua
BNaZenbla cyeTa, HapylweHMEeM YCTaHOBAEHHbIX HAHKOM MPaBWA MCMOb30BAHMA MAATEKHOIO
WHCTPYMEHTa, nepefayer A0CTyna BOMpekn TpeboBaHWAM 3aKOHOAATENbCTBA, COBEPLUEHMEM
onepauui B MHTepecax NnL, BOBNEYEHHbIX B MPECTYMHYK CXeMy, @ TaKXe C MCNO/Ib30BaHMEM
NOEHTUOUKAUMOHHBIX AaHHbIX 63 3aKOHHOro ocHoBaHuA. [AnAa eaAMHo0bpPa3HOro NpUMeEHeHMs
HOPMbI TpebyeTca YCTaHOBUTb, KakMe MMEHHO OBCTOATENbCTBA CBUAETENbCTBYOT O HE3aKOHHOM
XapaKTepe NoBeAeHMA N KaKMM 0DPa3oM OHW JOMKHbI MOATBEPHKAATLCA B MaTepmnanax yrol1osHOro
aena.

CybbeKkTOom aponnepcTBa ABnAeTcA GM3MYeckoe BMeHAEMOe NNLLO, AOCTUTLEee BO3PaCTa
YFO/IOBHOM OTBETCTBEHHOCTU. MocKobKy cTaThda 232-1 YK Pecnybaunkn KasaxcTaH He oTHOCKUTCA K
NepeyHto AeAHUIM, 33 KOTOpble OTBETCTBEHHOCTb HACTyMaeT C YeTblpHaALATUAETHEro BO3pPacTa,



Proceedings of the 14th International Scientific Conference

npumeHaeTca obLiee NPaBMAO O AOCTUNKEHUMN NNLOM LWECTHAALATY 16T K MOMEHTY COBepLUeHMA
Yron0BHOro NPaBOHapPYLLEHNA.

BmecTte Cc Tem B COBPEMEHHbIX YCAOBMAX B APOMMNEPCKME CXEMbI MOTYT BOB/EKATbCA
HeCcoBepLEeHHONETHWE, CTYAEHTbI, MLA C HU3KUM ypPOBHEM GMHAHCOBOM MPAMOTHOCTM, a TaKKe
rpaskaaHe, HaxogAwmecAa B TAKENOM MaTepuasibHOM MOMOXKEHUU. ITU O0OCTOATENbCTBA He
OTMEHAIOT HeobXOAMMOCTM MNPABOBON OLEHKW, OAHAKO TpebytoT ocoboin TWaTenbHOCTU Mpu
nccnenoBaHUM XapakTepa ymbicna, cnocob0oB BOBMEYEHMA M BO3MOMKHOMO MCUXONOrMYECKOro
[aBNeHNA CO CTOPOHbI OPraHM3aTopoB..

CybbeKkTMBHAsA CTOPOHa APOMNMNEPCTBA XapaKTepPM3YeTCca YMblIEHHON GOPMOMN BUHbI.
JIMuo AONKHO OCO3HaBATb, YTO NPeaOoCTaBAAET, NepedaeT, NnpuobpeTaeT AOCTYN K GMHAHCOBOMY
MHCTPYMEHTY b0 COBepLUAET NNATEXM B MHTEpecax TPETbero Miua BONPEKN YyCTaHOBAEHHOMY
NoOpAAKY, M KenaTb COBEPWMTb COOTBETCTBYtOLLEE AelcTBMe. B page coctaBoB 0b6sA3aTebHbIM
NPWM3HAKOM  BbICTYMaeT  KOPbICTHAA  HaMpPaBAEHHOCTb, BblparkatolWaaca B MOAYHEHWM
MaTepmnasibHOro BO3HarpaxAeHMs, MMyLLECTBEHHOM BbIroabl MO0 HAaNYMM LLeNn UX NONTYYEeHMA.

YCTaHOBNEHWE YMbICNA ABAAETCA LEHTPasbHOW Npobaemon npu paccnegoBaHum Aen o
aponnepctee. Cam GaKT NOCTYNAEHMA AEHEXHbIX CPeacTB Ha GAHKOBCKMI CYET /Mua elle He
CBMAETeNbCTBYET O €ero BWMHOBHOCTW. Bnageney, cyeTa MOXET He 3HaTb O MPOMCXOMAEHWUN
NOCTYNUBLIMX CYMM, CTaTb 06bekToM obmaHa, nepeaaTb AOCTyN No4 BAMAHUEM A0BEPUTENbHbIX
OTHOLWEHWA MO0 He 0CO3HaBaTb, YTO BbIMONHAET AENCTBMA B MHTEpecax NPecTynHOW rpynnbl.
[03TOMY BbIBOZ O HA/IMYMKM YMbICA AO/IKEH OCHOBbLIBATLCA Ha COBOKYMHOCTM AOKA3aTe/bCTB.

K obcToATeNnbCTBAM, MMEKWMM 3HAYeHWe ANA YCTaHOBAEHUA CYOBEeKTMBHOM CTOPOHDI,
MOTYT OTHOCMTbCA XapaKTep Mepenucku C NpeanosaraemMbiMM OpraHM3aTopamMu, COAEpPXKaHue
npeasoXKeHuit 0 BO3HArpaxaeHun, KOAMYecTBO M NOCAe0BaTENbHOCTb GUHAHCOBLIX ONepaumi,
OCBEAOMNEHHOCTb /IMLI@ O LEenAx nepe.Boda, €ro AencTBMA MNOoCAe MNOCTYNAeHUA [AEHEXHbIX
CPeacTB, MOMbITKM CKPbITb CBEAEHWA O MNOAydYaTensax, MCNOAb30BaHME HECKONbKMX CYETOB,
MOBTOPHOCTb aHANOMMYHbIX AENCTBUIA. B TO XKe Bpems Kaxaoe U3 Takux 0OCTOATeNbCTB AOMKHO
OLEHMBATBLCA B COBOKYMHOCTM C APYTMMM AOKa3aTeNbCTBAMM, MOCKONbKY OTAENbHbIN NPU3HAK He
cnocobeH cam no cebe AOCTOBEPHO NOATBEPAMNTL HA/IMYME NPECTYNHOrO YMbICAA.

OTAeNbHOro BHUMaHMA 3aCNYKMBAOT CUTYaUMmM GUHAHCOBOM aKCNyaTaumun. 3apybexHble
opraHbl NpasonopaZka obpallatoT BHMMAHME Ha TO, YTO OTAE/bHble ApOonmnepbl MoryT ObiTb
BOB/IEYEHbI B CXeMbI MyTemM 0bMaHa, AaBNeHMA, 3aBUCUMOCTH, 310ynoTpebneHnsa noBepnem mam
MCNONb30BAHMA YA3BMMOro nosoxeHua [5]. s KasaxCTaHCKOM MpakTUKM 3TO O3Ha4vaeT
HeobxoAMMOCTb Pa3rpaHnyYMBaTb CO3HATE/NIbHOE KOPLICTHOE Yy4yacTMe B He3aKOHHOM obopoTe
OEHEXHbIX CPeACTB WM CayyYau, Korda MU0 OOBbEeKTMBHO He MOHMMAN0o MPEeCcTYMHOro XapaKTepa
nopy4yeHnin 1Mbo AeMCTBOBA/O NOA NPUHYKIAEHUEM.

3aKkoHoAaTeNb NpPeaycMOTpen crneumanbHoe OCHOBaHWME OCBODOMAEHWMA OT Yro/NIOBHOW
OTBETCTBEHHOCTW A/1A 1A, BMEPBble COBEPLUMBLLErO AeAHWe, NpelyCMOTPeHHoe cTaTben 232-1
YK Pecnybnnkum KaszaxctaH, 406p0OBOSbHO 3asBUBLIETO 006 3TOM M aKTUBHO CNOCOBCTBOBABLLETO
PACKPLITUIO AW NPecevYeHmto NpaBoHapyLWeHMA, NPKU OTCYTCTBMM B ero AeMCTBMAX COCTaBa MHOMO
Yyron0BHOro NpaBoHapyLweHuA. JaHHOe NONOXKEeHWE UMeET BarKHOE NPOPUIAKTMHECKOE 3HAYEHME,
MOCKONbKY CO34@eT MpaBOBOW CTUMyN AN CBOEBPEMEHHOrO MNpeKpalleHMAa yyacTusa B
NPOTMBOMPABHON CXEME U COAENCTBUS YCTaHOB/IEHNIO ee OpraHn3aTopos [5].

Bonpoc o cooTHouweHun ctatbh 232-1 YK Pecnybnmkm KasaxctaH M MHCTUTYTa COy4acTms
MMeeT NPUHUMNMANBHOE 3HAaYEeHWe ANA NPaBUAbHON KBaAnPUKaumn. [lo BBeAeHMA cneumanbHoOm
HOPMbI AelcTBMA BnadenbleB DAHKOBCKMX CYETOB, WMCMOMb30BAHHbIX B MPECTYMHbIX CXEMaX,
HepeaKo OUEeHWBA/NUCh 4Yepe3 MNOoNOoXKeHMA O nocobHuyectBe AMbBO 4Yepes y4yacTue B
MOLLUEHHWYEeCTBE NPU YCNOBMM AOKA3aHHOCTM ODLLETO YMbICIA C OCHOBHBIMW UCMIONHUTENAMMU.

CneumanbHaa HOpma O APONMNEepCcTBe MNO3BONAET AaTb CAMOCTOATENbHYIO YroNOBHO-
NPaBOBYIO OUEHKY AEWCTBMAM AMLA, KOTOPOE 3a BO3HArpaxjeHwe npenoctasaseT AOCTyn K
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CBOEMY CYETYy WM MNATEXHOMY MHCTPYMEHTY, HO MPW 3TOM He pacnonaraeT CBeAEeHWAMM O
KOHKpeTHOM  noTtepneslwem, cnocobe coBepweHMA  OCHOBHOTO  XMUIEHMA, pa3mepe
npeanonaraemoro yuwepba M MHbIX 31eMeHTax MNPecTynHoro nnaHa. B nogobHon cutyaumm
YCTaHOB/IEHME COYYaCTMA B MOLUEHHMYECTBE MOMKET OKa3aTbCA 3aTPyAHWUTENbHbIM BCAeACTBME
OTCYTCTBMA  [10OKA3aTeNbCTB  COMACOBAHHOCTM  AEWCTBMMA  C  MCMONHUTENSAMWM  OCHOBHOTO
npecTynneHuns.

OAHako Hanunyume cTaTbh 232-1 He WMCKAOYAET BO3MOMKHOCTU KBanMbUKaLUMM AeNCTBUNA
JIMLLA KaK COy4acTns B MOWEeHHMYecTBe. Takaa oLeHKa BO3MOXKHa NPW YCTaHOBAEHMH, YTO Aponnep
OCO3HaBa/ KOHKPETHYI MPEecTynHyk Uenb, MOHMMan cnocob XMUEeHUA AEHEeXHbIX CPeacTs,
COAENCTBOBA/ Er0 COBEPLUEHUIO N AENCTBOBA B pamKax 0bLLEro ymbic/ia c opraHmsatopammn anbo
MCNONHUTENAMW. Hanpumep, 3HaYeHWe MOryT MMeTb AaHHble O 3apaHee COrnacoBaHHOM Pou
MU, NONYYEHUW WMHCTPYKUMM OTHOCUTENbHO MNOTEPNeBWMX, Yy4aCTUM B pacnpeneneHunm
MNOXMLLEHHbIX CPeACTB, MCMONb30BAHMM HECKONbKMX CHETOB A8 OAHWMX W TeX »Ke MPEeCTynHbIX
onepauun.

Mpn 3TOM KBannPUKaLMA He A0AKHA CTPOUTLCA Ha NPEeAnoAOKEHUM O TOM, YTO /10HOM
BNaZeneL, cyeTa, 4epes KOTOPbIM MPOWAW MNOXMLWEHHbIE AEHbrM, aBTOMATUYECKM ABAAETCA
COYYaCTHMKOM MoleHHu4YecTBa. MofgobHbIM noaxod nNpoTuBopednn Obl NPUHLMMIY BUHOBHOM
OTBETCTBEHHOCTW M TpebOoBaHMAM MHAMBUAYANN3ALLMM YTONOBHO-NPABOBOW OLEHKM. Heobxoanmo
YCTQHOBWUTb peanbHbli 06bem 0CBEAOMNEHHOCTU LA M XapaKTep ero OTHOWEeHWA K AeNCTBMAM
OPraHM3aToOpPOB CXEMbI.

Pa3rpaHunyeHne gponnepcTsa M NOCOHHNYECTBA B MOLIEHHMYECTBE C/lieayeT NPOBOANTL MO
HECKO/IbKMM KPUTEPUAM: COAEPKAHMNIO YMbICAA, CTeneHn MHGOPMMPOBAHHOCTM O MPECTYMHOM
NNaHe, HAZMYMIO COMNACOBAHHOCTM AEWCTBMIA, XapaKTepy COAENCTBMA, MPOLOIKUTENbHOCTU
y4acTMA M CBA3M C KOHKPETHbIM MPEeCTYynHbIM pe3ynstaTom. [lpu OTCYTCTBMM [0Ka3aTenbCTs
obuwero  ymbicna M OCBEAOMJEHHOCTM O KOHKPETHOM  XWULWEHUM  NpeanoyTUTeNbHOM
npeacTaBnaeTca KBaanduKauma nNo cneumanbHom Hopme ctaTbn 232-1 YK Pecnyb6amkn KasaxcTaH
NPV HaAMYUM BCEX €e NPU3HAKOB.

[ponnepctBo MOXeT ObiTb CBA3AHO C NeraaMsaument AeHEeXHbIX CPeACTB, NONYYEHHbIX
npecTynHbIM nyTem. [leHexHble nepeBobl Yepes cyeTa TPeTbUX L, UCMONb3YIOTCA AN1A Pa3pbiBa
CBA3M  MEXAy NepBOHaAYaNbHbIM  XMLWEHMEM W KOHeYHbIM  BbirogonpuobpeTaTenem.
MocnenoBaTteNbHOE MepemMelleHmne CPeacTB MeXay HECKONbKMMMK CYETaMMK, CHATME HaNMYHbIX
[EHEXHbIX CPeacTB, KOHBEPTALMA B MHbIE aKTMBbI M NepeBO/ Ha CHETA NOACTABHbIX UL, CNOCOOHbI
3aTPYAHWUTb YCTAaHOBNEHWE NPECTYNMHOIO MPOUCXOXKAEHNA MMYLLECTBA.

Bmecte c TemM He Kaxaoe [eWCcTBMe Aponnepa aBTOMATMYecKu obpasyeT CocTaB
neranunsaumm nNpecTynHbix AO0X0A0B. s KBanndMKaumm No COOTBETCTBYOWEN CTaTbe TpebyeTca
YCTAaHOBWUTb MpPW3HaKK, NPeayCMOTPEHHblE YrONOBHbIM 33aKOHOM, BKAOYAA OCBEAOMIEHHOCTb
M@ O NPEeCTYNHOM MNPOUCXOXAEHUN AEHEXHbIX CPeacTB M HanpaBNeHHOCTb AEWCTBMI Ha
BOB/IEYEHME MMYLLECTBA B 3aKOHHbIN 0OOPOT, COKPbITUE MO0 MACKMPOBKY €ro MPOMCXOXKAEHNS,
MECTOHAXOXKAEHWA, ABUNKEHUA UM NMPUHAONEKHOCTMU.

Ecnv Bnageney, cyeTa 3a BO3HarpaxaeHue npegocTaBaaeT AOCTYN K HEMY, He pacnonaras
CBEAEHNAMM O MPOUCXOKAEHNN AEHEXKHbBIX CPEACTB M HE y4aCTBYA B AENCTBMUAX MO UX COKPLITUIO,
OCHOBaHMA ANA KBaAMPUKaLUMM NO HOPMam O Neranmsauym MOryT OTCyTCTBOBaTb. [1py 3TOM
Hanuyme cTatbM 232-1 NoO3BONAET OLEHUTb MPOTMBOMPABHOE NPeAOCTaBAeHMe A0CTyna Kak
CaMOCTOATENbHOE AeAHMe.

MHada cuTyauma BO3HWKAET, KOr4a ANLO OCO3HAET MPECTYNHOE NPOUCXOXKAEHNE AEHEXHbIX
CPeACTB WM BbINONHAET Onepauuun, HanpaBaeHHble Ha COKPbITUE UCTOYHMKA MX MoayyYeHusa nmbo
MACKMPOBKY CBA3WN MeXAy XMULEHMEM M KOHEeYHbIM Mnosyvatenem. B Takmx cnyyasx TpebyeTcs
MCCNefoBaTb He TO/bKO TeXHWMYeCcKMin GakT nepesBoda, HO M LENeBy HanpaBAeHHOCTb BCeM
dunHaHcoBoMn Lenovkn. Ocoboe 3HayeHMe NPUOBPETAOT AaHHble O pacnpeneneHun CPeacTs,



Proceedings of the 14th International Scientific Conference

MCNONb30BAHMM HECKONbKMX OAHKOBCKMX CYETOB, CO3[aHWMM BUAMMOCTM 3aKOHHbIX CAENOK,
nepesode AeHer Ha apPUAMPOBAHHbLIX ML, U MOCAEAYIOWEM PACMOPAKEHUN MOXULLEHHbBIMM
CyMMamMu.

Takmm obpasom, ctatba 232-1 YK Pecnybankm KasaxctaH He OTMeEHAET HeobxoaAMMoCTum
NPUMEHEHNS HOPM O Nleranmnsaumm NPecTynHbIX J0XOA0B B Tex C/yyanx, Korga AenCcTBMA nua
BbIXOAAT 32 MNpenesbl NPoCcToro npeaocTaBiAeHus AocTyna K GUMHAHCOBOMY WMHCTPYMEHTY U
NPUOBpPEeTaoT CaMOCTOATE/IbHYIO HAMpPaBAEHHOCTb Ha COKPbITME MPECTYNHOro NMPOUCXOXAEHMA
MMYLLECTBA.

PaccnenoBaHMe YronoBHbIX MPaBOHAPYLIEHWM, CBA3AHHbLIX C APOMNMNepcTBOM, TpebyeT
COYeTaHWs  YroJIoBHO-MpPaBoBOro, ¢@uWHaHcoBOro W  uudpoBoro aHanmsa. Knawouyesoe
[0Ka3aTe/IbCTBEHHOE 3HAYEHNE UMEIOT CBEAEHMA O ABUMKEHUN AEHEMNHbIX CPEACTB, BPEMEHUN U
noc/nef0BaTeIbHOCTM MEepeBoaoB, NoAyYaTensx naatexken, cnocobax Bxoda B OaHKOBCKoe
NPUNONKEHNE, MCMNOJIb3YEMbIX YCTPOMCTBAX, HOoMepax TenedoHoB, |P-agpecax, 3/71E€KTPOHHbIX
nepenmckax n NHbIX LMPPOBLIX Caeaax.

MNpn oueHKe OAHKOBCKMX oOMepauyi BaXKHO YCTAHOBWUTb MOJIHYIO LIEMOYKY ABUMNKEHUS
OEHEXHbIX CPeaCcTB: MCTOYHWMK MOCTYM/IeHMA Ha CYyeT, BPemA MNepesoda, Nocieaytollee
PacnopsAXKeHne AeHbramm, CBA3b MEeXAYy Y4aCTHMKaMW onepaumil M KOHEeYHble HanpaB/ieHuA
nepeyncieHnin. M3onmpoBaHHaa OaHKOBCKas BbIMMCKA He Bcerda Mo3BOAAET onpeaennTb Posb
nvua. OHa [I01KHA CONOCTaBAATLCA C OObACHEHUAMK BNadenbla cyeTa, AaHHbIMWU MOBUAbHbIX
onepatopos, MHbopMaLMel o Bxoaax B GBaHKOBCKOE NPUNOKEHME, MEPENUCKON B MecCeHaKepax,
CBEEHUAMM O MOJYYEHMM BO3HATPAKAEHNA U APYTUMKU MaTepManamu.

Ocoboe 3HayeHMe MMeeT [OKasbiBaHMe daKTa npeaocTaBneHMa aocTyna. lepeaada
NNACTMKOBOM KapTbl MOXET MNOATBEPKAATbCA MOKa3aHMAMKW YYACTHWMKOB, BWMAE03aMMUCAMM,
nepenmnckon, AaHHbIMM O AO0CTaBKe, BAHKOBCKMMMK cBeAeHMAMU. B umdpoBoin cpeae AocTyn
MOXeT ObITb NepefaH 6e3 GM3NYECKoro KOHTaKTa, NyTemM NepechiIKM KOA0B, NOrMHOB, NApoONeN,
CKPMHLIOTOB, CCbIIOK MAN UHbIX MAEHTUOUKALMOHHbLIX AaHHbIX. [103TOMY NpW paccaenoBaHnm
HeobXxoAMMO YUMTbIBATb CNELMPUKY SNEKTPOHHbBIX [0Ka3aTenbCTB, cobatoaate TpeboBaHMA K UX
nony4eHuto, dMKcaLmm N NPoBEPKe.

Mpn ycTaHOBNEHMU CYOBEKTUBHOW CTOPOHbI HEAOMYyCTMMO MNOAMEHATb [AO0Ka3blBaHME
YMbICNa NPEeANONOKEHUAMM O «NOA03PUTENBHOCTM» GUHAHCOBOM onepauumn. 3HauyeHne UMeeT He
TO/IbKO TO, YTO /MO COBEPLLMIO NEPEBOA, HO M TO, YTO OHO 3HA/I0 O HE3aKOHHOM XapakTepe
OENCTBMIA W NpecnefoBaso Uefb MOAYYeHWs BO3HArparKAeHus Anbo MHOM MMYLLLECTBEHHOWN
Bbirodbl. Hannume nogobHbIX MPU3HAKOB MOMET MNOATBEPMKAATbCA MOBTOPHOCTbIO AENCTBUM,
COINIAaCOBAHHOCTbIO C OpraHM3atopamu, MofyYeHMEeM TMPOLEHTOB OT MOCTYMUBLUNX CYMM,
coAepaHnem MHCTPYKLUMM, NOMbITKAMM COKPLITUA CEA0B N MHbIMKU 06CTOATENBCTBAMM.

BmecTe c Tem B Xofe pacc/iefoBaHUa A0MKHbI COBOAATLCA rapaHTUM NpaB ANMYHOCTM,
BK/IOYAA NPEe3yMMLUMI0 HEBMHOBHOCTM, NPABO Ha 3alWMUTy U TpeboBaHMe O A0Ka3blBaHWW BUHbI B
YCTAHOB/IEHHOM 3aKOHOM TNopsAAKe. Yron0BHO-MPaBOBas OLEHKA HE MOXKEeT OCHOBbIBATbLCA
NUCKMOUMTENbHO Ha dakTe WMCnoib3oBaHMA OaHKOBCKOrO cyeTa B MPECTYNHOM UEenoYKe.
Heobxogmma BCECTOPOHHAA MpoBepKa OOCTOATENbCTB BOBAEYEHMA MULA, €0 PeasbHOoro
OTHOLLEHMA K ONepaLmn 1 cTeneHn oCcBeA0OMIEHHOCTM O AEUCTBUAX UHbIX Y4aCTHUKOB.

MNoasoaa MUTOTM, MOMHO OTMETUTb, YTO 3PPEeKTMBHOE NPOTUBOAENCTBUE APOMNMNEPCTBY
npeanonaraeT codeTaHWe Yros0BHO-MPABOBbIX, OPraHM3aUMOHHbIX, WHOOPMALMOHHBIX U
npodunakTnyeckmx mep. MpumeHeHne ctatbn 232-1 YK Pecnybankm KasaxcTaH MMeeT BaxHoe
npeaynpeanTenbHoe 3HaYeHme, oAHaKo cama no cebe yronoBHana OTBETCTBEHHOCTb He CMOCOHHa
NONHOCTbIO YCTPAHWUTb YCNOBWA, CMOCOOCTBYIOWIME BOBAEYEHWUIO TPaXKAaH B HE3aKOHHble
bNHAHCOBbIE CXEMbI.

Mpexae Bcero, NpodunakTMKa AOMKHA ObITb CBA3aHa C NOBbllEHWMEM GUHAHCOBOW M
LUMPPOBOM rPaMOTHOCTU HaceneHus. Ocoboe BHMMaHWe cneayeT yaAeNAaTb MONOAEKM, CTYAEHTAM,
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NMUAM, WUYLWIMM  AMCTaHUMOHHYIO pPaboTy, a TaKKe rparkaaHam, aKTMBHO WMCMNOb3YHOLIMM
coumanbHble cetm u  mecceHaxepbl. NHOOPMaUMOHHbIE MaTepuanbl AO0MKHbI Pa3bACHATb
topuanYeckoe 3HavyeHne nepeadm 6aHKOBCKOW KapTbl, PEKBU3UTOB, KOAOB MOATBEPKAEHWUS U
[0CTYNa K MOBUIbHOMY MPUAONKEHMIO.

[pyroe, Ba)kHOe HanpaB/AeHWEe COCTOUT B COBEPLUEHCTBOBAHMMU HAHKOBCKOrO KOHTPOJIA.
BaHKKM 1 NnaTeKHble opraHM3aLMmn MOTYT BbIABAATL ONepalmm, He COOTBETCTBYIOWME 0ObIMHOMY
duHaHcoBOMY MNPOOUID KAMEHTA: 4acTble MOCTYNAEHUs OT HEe3HAaKOMbIX UL, ObicTpble
nocsefoBaTesibHble NepeBOAbl, Pe3Koe yBennyeHne ob6opoTa No cYeTy, UCNOb30BaHME OAHOIO
YCTPOWMCTBA A1 YNPaBAeHWA HECKONbKMMU yYeTHbIMM 3anucamu. OaHaKo NpUMeHeHUe PUCK-
OPMEHTMPOBAHHOIO NMOAX0Aa AO0/KHO COMPOBOXKAATLCA cobtogeHMem TpeboBaHUIM O 3almuTe
NepCoHaNbHbIX AaHHbIX, BAHKOBCKOM TalHe N HeAOoMNYyCTUMOCTM HEODOCHOBAHHOIO OrpaHnYeHmn
npaB 40OPOCOBECTHbIX KANEHTOB.

Kpome TOro, Henb3Aa He [A00LEHMBATb Ba*KHOCTb BbIPAabOTKM eAMHbIX MNOAXOA0B K
KBannMdUKaLMM NPecTynHbIX AesHnin aponnepos. [peactasaseTca onpaBaaHHbIM pa3paboTaTb
MeTOAMYECKME PEKOMEHAAUMM, B KOTOPbIX OblaM Obl PAcKpbITbl NMPU3HAKKM MNPeaoCTaBAeHUs
[ocTyna, nepefiayn B MNoAb30BaHMe, NPUOOPETEHUs A0CTyna M OCYLLECTBAEHMA NaTexen B
MHTEepecax TpeTbero auua. TakMe pekoMeHAauuMm Moram Obl coaepaTb OPMEHTUPbLI Mo
pasrpaHuyennto ctatbn 232-1 YK Pecnybnunku KasaxcTaH, coyd4acTMsi B MOLUEHHMYecTBe,
nerannsaumm NPecTynHbIX A0X0A0B M HENMPaBOMEPHOro A0CTYNa K MHPOPMALIMOHHBIM CUCTEMAM.
Monaraem, TaKkoM noaxond MO3BOAMT obecneynTb  cnpaBeanvsyto  anbdepeHumaLmo
OTBETCTBEHHOCTM W COCPEeAOTOYMTb OCHOBHbIE YCUAWSA MPABOOXPAHWTENbHbIX OPraHOB Ha
BbIABJEHWUWN OPraHM3aTopPOB, BEPOOBLIMKOB M KOHEYHbIX BbirogonpruobpeTatenei.
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Studies on the prevalence of peer bullying generally indicate that bullying ranges between
5% and 15%. In a study conducted by the United Nations Children's Fund (UNICEF) with the
participation of 100,000 young people in 18 different countries, it was determined that two-thirds
of the participants were victims of bullying. Bullying is also a widespread problem in various of
countries. In a study conducted on high school students, it was found that 44% of the students
were subjected to verbal bullying, 30% to physical bullying, 18% to emotional bullying, and 9% to
sexual bullying. In addition, the total rate of children involved in bullying in the roles of bully,
victim, and bully/victim was determined to be 23%.

The factors influencing the application and exposure to bullying behaviors are variable.
Many different factors such as family, school, friends, sociodemographic characteristics, and
personality structure can cause bullying. The literature indicates that the family is a significant
factor in either engaging in or experiencing bullying behaviors. Parents, considered the most
important part of the socialization process, influence children's cognitive, emotional, and social
development. In short, the relationship a child establishes with their parents in early childhood
and the quality of that relationship determine their future behavior. The three most important
components of the parent-child relationship are attachment, social support, and the family
system. The way parents discipline their children and the family environment are also linked to
the child's behavior. Attachment and the quality of the early parent-child relationship affect
introverted and extroverted behavior patternsin later life. It is stated that adolescents who engage
in bullying behaviors have authoritarian family structures, where parents resort to physical
punishment to maintain discipline, and that they grew up in unsupportive family environments
where arguments frequently occur. Furthermore, a study conducted with 104 children aged 4-6
revealed that children exhibiting bullying behaviors had insecure attachments to their parents.
Similarly, in a longitudinal study on those who are victims of bullying, it was determined that
children experience insecure attachment. Various studies have also found a relationship between
being a victim of bullying and dependence on parents. In particular, the overprotectiveness of one
or both parents increases the risk of a child becoming a victim of bullying. Various studies
conducted in Turkey have also found that parental attitudes affect bullying. It is stated that the
rate of aggression is high in children raised in families where authoritarian parenting attitudes are
dominant. The same study mentions that democratic parenting attitudes are a protective factor
against aggression. When students who both bully and are victims of bullying are compared with
other groups, it is stated that they have conflictual relationships with their parents and have lower
parental support. The excessive spoiling of children by some parents, never accepting that their
children can make mistakes, can lead to bullying, and children who are excessively spoiled by their
parents can become chronic bullies.

One of the important factors regarding the family is the size of the family. It is mentioned
that a child who feels neglected, marginalized, treated with indifference, and not accepted in a
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large family may attempt to use wrong methods to get noticed. A child who feels lonely within the
family is likely to experience various problems in their peer group, or to experience or be subjected
to peer abuse. It is stated that the socio-economic status of the family has a significant impact on
the bully and bully/victim situation. Situations such as a single parent, one or both parents being
unemployed, low education level, and having children at a young age increase the risk of the child
in that family becoming a bully or a bully/victim.

The most important task of the family is to fulfill the care and education function of the
child, which is part of the socialization process. In this process, the child forms an identity by
learning various behavioral and belief norms. Family members, within this socialization process,
engage in a kind of group interaction and transmit various values, norms, and beliefs to the new
generation. Undoubtedly, for a positive transmission to occur, it is important for family members
to be good role models, to be able to communicate healthily, and to be participatory and open to
interaction. In a study investigating the relationships between parents and children exhibiting
aggressive behavior, the reasons for aggressive behavior were listed as the inability to establish a
warm-emotional relationship within the family, the rejection of the child, or overprotection.

As mentioned above, those who care for a child have important responsibilities in helping
the child develop a healthy identity in adulthood. Various factors such as parents' individual
characteristics, attitudes, the family's socioeconomic status, family relationships, and family
structure are some of the elements that determine what kind of person the child will become in
the future. Parents, in addition to being a determining factor in a child's aggressive behavior,
should directly participate in efforts to reduce and prevent aggressive behavior. Otherwise, it is
not possible to achieve success in reducing or preventing aggressive behavior.
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Abstract

Aging is the dominant risk factor for most chronic diseases and functional decline, yet it is
increasingly understood not as a passive process, but as a biologically regulated and partially plastic
trajectory. Contemporary geroscience has reframed aging as a network phenomenon driven by
interacting hallmarks that include genomic instability, telomere attrition, epigenetic drift, loss of
proteostasis, impaired autophagy, mitochondrial dysfunction, deregulated nutrient sensing,
cellular senescence, stem cell exhaustion, chronic low-grade inflammation, altered intercellular
communication, and microbiome dysregulation (Lépez-Otin et al., 2013; Lépez-Otin et al., 2023).
This framework has enabled the emergence of rejuvenation-oriented strategies that aim either to
slow the rate of damage accumulation or to reverse selected biological features of aging. Modern
interventions span lifestyle measures such as exercise and fasting-related regimens,
pharmacological gerotherapeutics including metformin, rapalogs, senolytics, and NAD+-
modulating compounds, as well as more experimental approaches such as partial epigenetic
reprogramming, cell-free regenerative therapies, and plasma or proteome-based rejuvenation
(Barzilai et al., 2016; Guarente et al., 2024; Kerepesi et al., 2024).

This review examines the molecular basis of aging and rejuvenation, the principal biological and
environmental risk factors that accelerate aging, and the evidence supporting current anti-aging
interventions. Particular attention is given to nutrient-sensing pathways, mitochondrial quality
control, the senescence-associated secretory phenotype, immune aging, and stem cell niche
failure. The review also addresses biological age assessment, including epigenetic clocks and
broader biomarker frameworks, which are increasingly central for clinical translation and
intervention testing (Bell et al., 2019; Horvath, 2013; Levine et al., 2018; Moqri et al., 2023).
Although progress has been substantial, most rejuvenation technologies remain limited by
incomplete long-term safety data, tissue specificity, uncertain durability, and regulatory
complexity. The field is therefore at a transitional stage: no single therapy currently reverses
systemic human aging, but convergent evidence suggests that combination approaches,
biomarker-guided personalization, and safer genetic and epigenetic engineering may define the
next era of longevity medicine. Future progress will likely depend on precision geroscience,
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validated aging clocks, and interventions designed to restore resilience rather than merely
suppress isolated disease endpoints (Kennedy et al., 2014; Seals et al., 2016).

Keywords

Aging; rejuvenation; geroscience; senolytics; cellular senescence; mTOR; metformin; NAD+;
epigenetic reprogramming; biological age; longevity medicine

Introduction

The modern scientific study of aging has moved beyond descriptive gerontology toward an
experimentally tractable biology of decline. Once regarded as an inevitable and largely
untouchable process, aging is now understood as the cumulative outcome of interacting molecular
lesions, compensatory stress responses, tissue remodeling, and progressive loss of systemic
resilience. This conceptual shift has produced a major translational hypothesis: if core aging
mechanisms can be slowed, repaired, or reset, then multiple age-related diseases may be delayed
simultaneously rather than treated individually after they emerge (Kennedy et al., 2014; Sierra &
Kohanski, 2017). In this sense, rejuvenation science is not merely an extension of preventive
medicine; it is an attempt to modify the upstream biology that underlies multimorbidity.

Two broad strategic approaches have emerged. The first is geroprotection, which aims to slow the
pace of biological aging by modulating conserved metabolic and stress-response pathways.
Examples include exercise, caloric restriction, fasting-mimicking regimens, metformin, rapamycin
analogs, and autophagy-enhancing compounds (Barzilai et al., 2016; de Cabo & Mattson, 2019;
Longo & Mattson, 2014). The second is rejuvenation, which seeks to reverse established age-
related damage or restore youthful cellular states. This category includes senescent-cell clearance,
exposure to youthful systemic factors, stem-cell or extracellular-vesicle therapies, mitochondrial
restoration, and partial epigenetic reprogramming (Baar et al., 2017; Hickson et al., 2019; Kerepesi
et al., 2024; Mahmoudi et al., 2019; Villeda et al., 2014).

Despite intense public interest, the scientific and clinical realities remain nuanced. Some
interventions have strong mechanistic rationale and promising animal data but limited human
evidence. Others appear to improve disease-specific endpoints without yet proving durable effects
on biological aging itself. Furthermore, aging is heterogeneous across tissues, individuals, and
exposures, meaning that intervention response is unlikely to be uniform. The liver, immune system,
vasculature, brain, and skeletal muscle do not age identically, and chronological age often diverges
substantially from biological age. This heterogeneity has fueled rapid development of aging
biomarkers, particularly DNA methylation clocks and multimodal biological age measures, which
may serve both as risk stratifiers and surrogate endpoints in longevity trials (Bell et al., 2019;
Ferrucci et al., 2018; Horvath, 2013; Levine et al., 2018; Mogqri et al., 2024).

A rigorous review of rejuvenation science therefore requires more than a catalog of interventions.
It must integrate molecular mechanisms, environmental accelerants, translational constraints,
safety liabilities, and realistic forecasts. The present review synthesizes these dimensions with
emphasis on modern therapies, the mechanistic architecture of aging, and future technologies
likely to shape clinical longevity medicine over the next decade.

Molecular Mechanisms of Aging and Rejuvenation

The hallmarks framework remains the most useful organizing model for aging biology because it
captures both proximal damage and downstream tissue dysfunction. The original hallmarks
included genomic instability, telomere attrition, epigenetic alterations, loss of proteostasis,
deregulated nutrient sensing, mitochondrial dysfunction, cellular senescence, stem cell
exhaustion, and altered intercellular communication (Lopez-Otin et al., 2013). This framework was
later expanded to include disabled macroautophagy, chronic inflammation, and dysbiosis,
reflecting recognition that aging is not merely cell autonomous but is orchestrated across tissues
and interfaces with the immune system and microbiome (Lopez-Otin et al., 2023).
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Genomic instability accumulates through replication errors, oxidative injury, transposable element
activity, and imperfect DNA repair. Although repair networks are robust in youth, age progressively
reduces fidelity, leading to somatic mutation accumulation, altered chromatin architecture, and
stress signaling. Persistent DNA damage activates p53, p21, and related checkpoints, often
funneling cells toward senescence or apoptosis. In stem and progenitor compartments, repeated
damage narrows regenerative capacity and promotes clonal distortion. Rejuvenation strategies
that improve DNA maintenance indirectly, such as enhanced autophagy, metabolic optimization,
and reduced inflammatory burden, may therefore have broad effects even without directly editing
the genome (Campisi & d'Adda di Fagagna, 2007; Lopez-Otin et al., 2023).

Telomere attrition exemplifies a replicative clock that interfaces with damage signaling. Critically
short telomeres trigger DNA damage responses, senescence, and stem cell failure. While
telomerase restoration is conceptually attractive, it carries oncogenic risk if implemented
indiscriminately. Accordingly, most modern anti-aging strategies do not target telomeres in
isolation, but instead aim to reduce replicative stress and inflammatory turnover that accelerate
attrition. This is consistent with the broader lesson of geroscience: single-lesion repair is often less
effective than shifting the regulatory environment that drives repeated injury (Lépez-Otin et al,,
2013; Partridge, 2010).

Epigenetic drift is among the most compelling mechanisms linking molecular change to reversible
aging. Age alters DNA methylation, histone modifications, chromatin accessibility, and higher-order
genome organization. These changes are sufficiently structured to support epigenetic clocks,
indicating that aging is not random noise alone but a partially ordered remodeling of regulatory
state (Horvath, 2013; Levine et al., 2018). The reversibility of epigenetic age in some experimental
contexts underlies enthusiasm for partial reprogramming. By transiently expressing pluripotency-
associated factors without full dedifferentiation, investigators aim to erase age-associated
epigenetic marks while preserving cellular identity. This is currently one of the most ambitious
rejuvenation strategies, but it remains bounded by risks of tumorigenesis, loss of lineage fidelity,
and tissue disorganization (Kerepesi et al., 2024; Takahashi & Yamanaka, 2006).

Proteostasis failure and impaired autophagy constitute another core axis of aging. Youthful cells
maintain protein quality through chaperones, the ubiquitin-proteasome system, and lysosome-
dependent turnover. With age, damaged proteins, aggregates, and dysfunctional organelles
accumulate, contributing to neurodegeneration, sarcopenia, and metabolic decline. Autophagy is
especially important because it intersects with nutrient sensing, mitochondrial quality control, and
inflammatory tone. Interventions such as fasting, exercise, spermidine, and mTOR modulation may
improve healthspan in part by restoring autophagic flux and proteome renewal (de Cabo &
Mattson, 2019; Guarente et al., 2024; Longo & Mattson, 2014).

Mitochondrial dysfunction is both a cause and consequence of aging. Aged mitochondria exhibit
impaired oxidative phosphorylation, altered dynamics, reduced mitophagy, increased reactive
oxygen species signaling, and defective mitochondrial DNA maintenance. Because mitochondria
integrate energy production, innate immune activation, apoptosis, and anabolic signaling, their
decline propagates systemically. NAD+ metabolism, sirtuin activity, AMPK, and mitochondrial
unfolded protein response pathways are central here. Age-associated NAD+ depletion impairs
sirtuin-dependent deacetylation, DNA repair, and metabolic flexibility, providing a rationale for
NAD+ precursor therapies and CD38-targeting strategies (Covarrubias et al., 2021; Katsyuba et al.,
2020).

Deregulated nutrient sensing involves chronic overactivation of insulin/IGF-1 and mTOR signaling,
alongside insufficient AMPK and FOXO engagement. In evolutionary terms, these pathways
allocate resources between growth, reproduction, and maintenance. In modern aging biology,
sustained anabolic signaling appears to favor accelerated aging, while periodic stress-responsive
signaling favors repair and resilience. This explains why interventions as diverse as caloric
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restriction, metformin, rapamycin, and exercise converge mechanistically despite distinct
proximate effects (Barzilai et al., 2016; Guarente et al., 2024; Longo & Mattson, 2014).

Cellular senescence is perhaps the most therapeutically advanced hallmark. Senescent cells enter
durable cell-cycle arrest in response to damage, oncogenic signaling, telomere dysfunction, or
stress. Although senescence can suppress cancer and support wound healing in acute contexts,
chronic persistence becomes pathogenic because senescent cells secrete inflammatory cytokines,
proteases, growth factors, and matrix-remodeling molecules collectively termed the senescence-
associated secretory phenotype, or SASP (Campisi, 2013; Tchkonia et al., 2013). The SASP disrupts
neighboring cells, amplifies inflammation, impairs stem cell function, and promotes fibrosis. The
recognition that senescent cells are both rare and disproportionately harmful helped launch
senolytic therapies intended to selectively eliminate them (Baar et al., 2017; Kirkland et al., 2020;
Zhang et al., 2023).

Stem cell exhaustion links intracellular damage to organ-level decline. Hematopoietic, muscle,
intestinal, epidermal, and neural stem cells progressively lose self-renewal capacity, become biased
in lineage output, and experience niche deterioration. This is shaped not only by intrinsic DNA and
mitochondrial damage, but by extracellular inflammation, matrix stiffness, endocrine shifts, and
altered support-cell signaling. Consequently, rejuvenation may require niche restoration as much
as stem cell replacement. This insight has shifted the field toward cell-free regenerative strategies,
including extracellular vesicles and systemic-factor modulation, rather than simplistic
transplantation models (Lépez-Otin et al., 2023; Mahmoudi et al., 2019; Villeda et al., 2014).
Chronic inflammation and immune aging are emergent properties of multiple hallmarks.
Inflammaging reflects persistent low-grade activation driven by senescent cells, mitochondrial
damage, microbial products, visceral adiposity, clonal hematopoiesis, and impaired resolution
pathways. Immunosenescence, in parallel, reduces naive T-cell reserve, weakens vaccine
responses, alters myeloid function, and increases susceptibility to infection and malignancy
(Franceschi et al., 2018; Del Giudice et al., 2014). These processes help explain why interventions
targeting mTOR, senescence, and metabolism can improve not only disease risk but also immune
competence (Fig 1).
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Figure 1. Schematic overview of the biological architecture of aging and the principal intervention

strategies.
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Aging is depicted as a network process initiated by primary molecular damage, including genomic
instability, telomere attrition, epigenetic drift, and loss of proteostasis, and amplified by
dysregulated cellular programs such as impaired autophagy, mitochondrial dysfunction,
deregulated nutrient sensing, and cellular senescence. These changes propagate into system-level
consequences, including stem cell exhaustion, chronic low-grade inflammation, altered
intercellular communication, and microbiome dysregulation, ultimately driving tissue dysfunction,
impaired repair, immune decline, frailty, and multimorbidity. Major behavioral and environmental
accelerants, including sedentary lifestyle, obesity, smoking, and circadian disruption, are shown as
modifiers that intensify this trajectory. The figure also summarizes current and emerging
gerotherapeutic strategies across two broad domains: geroprotection, which aims to slow the rate
of biological aging through exercise, fasting/caloric restriction, metformin, rapalogs, and NAD-
restorative approaches; and rejuvenation, which seeks to reverse established damage through
senolytics, partial epigenetic reprogramming, extracellular vesicle-based or other cell-free
regenerative therapies, plasma/proteome modulation, and precision combination therapies. At
the translational level, epigenetic clocks, omics-based biomarkers, and functional assessments
support personalized longevity medicine by enabling biological age stratification and response-
guided intervention selection.

Risk Factors That Accelerate Aging

Aging rate is shaped not only by genes and stochastic biology but by cumulative exposures. Many
classical chronic-disease risk factors can be reinterpreted as accelerants of biological aging because
they intensify hallmark dysfunction across multiple tissues. This perspective is clinically important
because it connects lifestyle medicine and environmental health directly to rejuvenation science
rather than treating them as separate domains.

Sedentary behavior is strongly associated with reduced mitochondrial biogenesis, impaired insulin
sensitivity, sarcopenia, endothelial dysfunction, and chronic inflammation. Regular physical activity
counteracts several hallmarks simultaneously by improving autophagy, metabolic flexibility,
vascular function, and myokine signaling. The absence of movement therefore does more than
increase disease incidence; it narrows physiological reserve and reduces resilience to stressors.
Exercise remains one of the most validated anti-aging interventions precisely because it touches
multiple conserved pathways at once (Seals et al., 2016; Ferrucci et al., 2018).

Obesity, particularly visceral adiposity, is a major driver of accelerated aging. Adipose tissue in
obesity becomes inflamed, fibrotic, and senescent, secreting adipokines and cytokines that alter
systemic metabolism and immune tone. Hyperinsulinemia, lipotoxicity, ectopic fat deposition, and
adipose macrophage recruitment reinforce a state of chronic nutrient excess. These processes
increase mTOR signaling, suppress autophagic maintenance, and worsen mitochondrial stress. In
this framework, obesity is not merely excess energy storage but a pro-aging inflammatory organ
state (Barzilai et al., 2016; Kulkarni et al., 2020).

Hyperglycemia and insulin resistance accelerate protein glycation, oxidative stress, endothelial
damage, and mitochondrial dysfunction. Diabetes illustrates how metabolic disease compresses
multiple hallmarks into a clinically recognizable syndrome of vascular aging, immune dysregulation,
nephropathy, neuropathy, and impaired tissue repair. The importance of this axis helps explain
enduring interest in metformin and related insulin-sensitizing strategies as gerotherapeutics
(Barzilai et al., 2016; Hickson et al., 2019).

Smoking remains a potent aging accelerator through oxidative stress, inflammation, DNA damage,
vascular dysfunction, and disruption of stem and immune compartments. It influences epigenetic
patterns strongly enough to appear in biomarker studies of biological age acceleration. Similarly,
excessive alcohol intake perturbs sleep, liver metabolism, redox state, microbiome integrity, and
immune homeostasis, producing a multisystem pro-aging burden even before frank organ disease
emerges (Quach et al., 2017).
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Poor sleep and circadian disruption have gained increasing attention as aging modifiers. Sleep
deficiency perturbs glucose metabolism, hormonal rhythms, proteostatic restoration, glymphatic
clearance, and immune regulation. Chronically fragmented or misaligned sleep may therefore
promote inflammaging, cognitive decline, and metabolic dysfunction. Although the molecular links
are still being clarified, circadian integrity is likely to become a larger component of future anti-
aging protocols because timing regulates autophagy, mitochondrial turnover, and endocrine
synchronization.

Psychosocial stress also acts biologically. Chronic activation of stress-response systems alters
glucocorticoid exposure, inflammatory signaling, health behaviors, and epigenetic state. Stress
does not operate independently of social context; isolation, low socioeconomic position, and
cumulative adversity often cluster with poor diet, reduced sleep quality, pollution exposure, and
limited access to preventive care. As a result, social determinants become embodied as aging
heterogeneity, underscoring that biological age is a biosocial as well as molecular construct.
Environmental exposures are equally relevant. Air pollution contributes to oxidative injury, vascular
inflammation, pulmonary dysfunction, and neuroinflammatory signaling. Ultraviolet radiation
directly accelerates cutaneous aging through DNA damage, collagen breakdown, and senescence
induction in skin compartments. Chronic infection and unresolved pathogen burden may sustain
immune activation, especially in older adults with declining adaptive reserve. Malnutrition,
whether through protein deficiency, micronutrient insufficiency, or low dietary diversity,
compromises repair and immune competence, while frailty-related multimorbidity creates
feedback loops in which disease itself accelerates biological aging (Franceschi et al., 2018; Quach
et al., 2017).

Importantly, these factors are not additive in a simple linear sense. They interact across the
lifespan. Obesity worsens sleep quality, sleep loss worsens insulin resistance, psychosocial stress
alters eating patterns, pollution amplifies vascular risk, and frailty reduces activity. The practical
consequence is that successful anti-aging medicine cannot be purely pharmacological. Even the
most sophisticated rejuvenation technologies will likely fail to achieve durable benefit if deployed
against an unchanged environment of chronic pro-aging exposures.

Current Rejuvenation and Anti-Aging Interventions

Exercise and structured physical activity

Exercise remains the benchmark intervention against which all pharmacological anti-aging
strategies should be judged. It improves mitochondrial function, insulin sensitivity, vascular
elasticity, muscle mass, autophagic competence, and inflammatory tone. Resistance training
preserves neuromuscular function and bone health, while aerobic training improves
cardiorespiratory fitness and endothelial biology. Exercise also appears to influence biological
aging markers, though effect sizes vary by modality, intensity, and baseline risk. Its broad efficacy
reflects network-level action rather than single-target specificity, making it a foundational rather
than optional anti-aging therapy (Quach et al., 2017; Seals et al., 2016).

Caloric restriction, intermittent fasting, and fasting-mimicking strategies

Caloric restriction is the most reproducible lifespan-extending intervention in many model
organisms, and its human relevance has driven intense interest in intermittent fasting and fasting-
mimicking approaches. Mechanistically, fasting reduces insulin/IGF-1 signaling, modulates mTOR
and AMPK, enhances autophagy, promotes ketogenesis, and may improve stress resistance. These
responses favor cellular maintenance over growth. In humans, fasting-based regimens can improve
body composition, insulin sensitivity, cardiometabolic markers, and inflammatory profiles, though
long-term adherence and effects on hard aging endpoints remain uncertain (de Cabo & Mattson,
2019; Longo & Mattson, 2014). Future use will likely require personalization because
undernourished, frail, or sarcopenic patients may be harmed by indiscriminate restriction.
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Metformin

Metformin is perhaps the most widely discussed gerotherapeutic because of its safety record, low
cost, and pleiotropic actions. It indirectly activates AMPK, reduces hepatic gluconeogenesis,
improves insulin sensitivity, and may attenuate inflammatory and mitochondrial stress pathways.
Observational studies have suggested reduced incidence of some age-related diseases among
metformin users, and the drug became central to proposals for aging-targeted clinical trials
(Barzilai et al., 2016). Yet metformin is not a universal anti-aging solution. Benefits may be context
dependent, stronger in insulin-resistant states, and potentially blunted in healthy young
individuals. There is also debate about interactions with exercise adaptation, gastrointestinal
tolerability, and the degree to which metformin genuinely slows biological aging rather than
improving metabolic disease burden (Kulkarni et al., 2020). Even so, it remains a leading candidate
for preventive longevity medicine.

Rapamycin and rapalogs

mTOR inhibition is among the strongest mechanistically grounded anti-aging strategies. In multiple
organisms, reduced mTOR signaling extends lifespan and delays age-related dysfunction.
Rapamycin and related compounds promote autophagy, restrain anabolic overdrive, and alter
immune and metabolic programs in ways consistent with improved cellular maintenance. Human
trials have shown that low-dose mTOR modulation can improve vaccine responsiveness and reduce
infection burden in older adults, suggesting that gerotherapeutic benefit is not purely theoretical
(Del Giudice et al., 2014; Morris et al., 2018). However, dose and schedule are critical. Chronic or
excessive inhibition can impair wound healing, glucose metabolism, and immune balance. Current
efforts therefore focus on intermittent dosing, TORC1 selectivity, and tissue-specific strategies
rather than blanket suppression (Guarente et al., 2024).

Senolytics and senomorphics

Senotherapeutics represent a major conceptual breakthrough because they target an identifiable
pathogenic cell state rather than a generalized metabolic pathway. Senolytics selectively Kkill
senescent cells by exploiting their dependence on pro-survival networks, while senomorphics
suppress harmful SASP output without necessarily eliminating the cells. Preclinical studies have
shown that removing pl16-positive senescent cells can delay age-related pathology and extend
healthy lifespan in mice (Baker et al.,, 2011; Baker et al.,, 2016). Early translational work
demonstrated that dasatinib plus quercetin or related strategies can reduce senescent-cell burden
and improve selected functional outcomes in human pilot studies, including diabetic kidney
disease and idiopathic pulmonary fibrosis cohorts (Hickson et al., 2019; Justice et al., 2019).
Nonetheless, important uncertainties remain regarding optimal targets, tissue penetration, off-
target toxicity, cell-type specificity, and the risk of removing beneficial acute senescence programs.
Senolytics are promising, but current evidence still supports cautious clinical experimentation
rather than routine use (Kirkland et al., 2020; Zhang et al., 2023).

NAD+ restoration and sirtuin-linked strategies

Declining NAD+ availability with age has become a central theme in metabolic aging. Because
NAD+ supports sirtuin activity, DNA repair, mitochondrial function, and redox homeostasis,
replenishing it may improve cellular resilience. Strategies include nicotinamide riboside,
nicotinamide mononucleotide, and modulation of NAD+-consuming enzymes such as CD38.
Animal data are encouraging, particularly for mitochondrial function and tissue repair, but human
evidence remains mixed. Some studies show improved biochemical markers or modest
physiological effects, whereas clear systemic anti-aging outcomes have not yet been established.
The enthusiasm is mechanistically plausible, but the field still requires more rigorous trials with
validated biological-age endpoints (Covarrubias et al., 2021; Katsyuba et al., 2020).
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Spermidine and autophagy enhancers

Autophagy-enhancing compounds such as spermidine have attracted attention because they may
reproduce part of the longevity biology seen with fasting and mTOR modulation. Spermidine has
been linked in preclinical models to improved proteostasis, mitochondrial function, and
cardiovascular health. Human data are still early, but the intervention is appealing because it
targets a basic maintenance program rather than a disease-specific pathway. Similar logic applies
to other candidate caloric-restriction mimetics and proteostatic enhancers. The challenge is
demonstrating clinically meaningful effects without relying on surrogate biomarkers alone.
Mitochondrial-targeted therapies

Mitochondrial decline is sufficiently central to aging that direct mitochondrial therapeutics remain
an active area of development. These include targeted antioxidants, NAD+-modulating agents,
mitophagy enhancers, and strategies that improve mitochondrial biogenesis or unfolded protein
response signaling. Yet the history of antioxidant medicine warns against simplistic reductionism.
Reactive oxygen species are not merely damaging byproducts; they are signaling molecules whose
complete suppression may be counterproductive. Therefore, future mitochondrial therapies will
likely focus less on generic antioxidant effects and more on restoring organelle quality control,
dynamics, and communication with the nucleus (Fig 2).

Figure 2. Integrative framework for predictive, integrative, and causal biology
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Figure 2 Integrative framework for predictive, integrative and causal biology.

Human-derived and environmentally informed inputs are channelled into experimentally tractable
systems, including organoids, organ-on-chip platforms and perturbation-based models, enabling
coordinated biological manipulation and readout. These systems are profiled across
complementary molecular layers that span both established and emerging omics modalities,
including single-cell and spatial omics, glycomics, fluxomics, immunopeptidomics, degradomics,
exposomics and culturomics. The resulting multimodal datasets are integrated through multi-omic
modelling, foundation-model-assisted inference and causal analysis to generate mechanistic
insight, circuit-level interpretation and actionable predictions. Feedback from computational
prediction to experimental validation establishes a closed-loop workflow, illustrating the transition
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of life science research from descriptive atlas building to iterative, testable and human-relevant
causal biology.

Stem-cell-based and cell-free regenerative therapies

Classical stem-cell transplantation generated early anti-aging enthusiasm but has faced major
limitations including poor engraftment, variable potency, immunogenicity, and tumor risk. The field
is therefore shifting toward more precise or cell-free approaches, especially mesenchymal stromal
cell secretomes and extracellular vesicles. These may deliver anti-inflammatory, pro-regenerative,
and niche-supportive signals without the full risks of persistent cell transplantation. However,
potency standardization, manufacturing quality, biodistribution, and long-term safety remain
unresolved. At present, stem-cell rejuvenation should be considered experimental and far from
routine evidence-based practice (Mahmoudi et al., 2019).

Plasma, proteome, and systemic-factor rejuvenation

Heterochronic parabiosis experiments and related work suggested that youthful systemic factors
can partially restore regenerative capacity and cognitive function in aged animals (Villeda et al.,
2014). This inspired interest in young-plasma transfusions, plasma dilution, and proteomic
rejuvenation. The central insight is that age-related decline may be driven not only by missing
youthful factors but by the accumulation of pro-aging circulating signals. Translation to humans
has been difficult, with limited evidence and substantial risk of overinterpretation. Still, the concept
may evolve into a more credible field through defined protein cocktails, plasma fractionation, or
targeted removal of pathogenic circulating factors rather than crude transfusion approaches
(Mahmoudi et al., 2019).

Microbiome modulation

The aging microbiome is increasingly recognized as a regulator of inflammation, barrier function,
metabolism, and immune education. Dysbiosis may contribute to inflammaging and frailty, while
dietary shifts, medications, and disease states further destabilize microbial ecology. Although
microbiome rejuvenation remains less mature than senolytics or rapalogs, it is plausible that future
anti-aging programs will incorporate diet, prebiotics, probiotics, postbiotics, and perhaps targeted
microbial ecosystem engineering as adjunctive strategies (Lopez-Otin et al., 2023).

Partial epigenetic reprogramming and gene-based rejuvenation

Among future-facing therapies, partial reprogramming is the most radical because it aims to reset
cellular age directly. Reprogramming factors can erase epigenetic marks and restore youthful
transcriptional patterns, but full reprogramming destroys cell identity and carries major tumor risk.
Partial reprogramming seeks a narrow therapeutic window in which age-associated information is
reset without dedifferentiation. In animal models, intermittent expression paradigms have
produced striking signs of tissue rejuvenation, but the translational path remains difficult. Delivery,
reversibility, oncogenic risk, tissue targeting, and quantitative control must all be solved before
human use becomes plausible (Kerepesi et al., 2024; Takahashi & Yamanaka, 2006). Still, if achieved
safely, partial reprogramming could become the defining rejuvenation platform of the next
generation.

Biomarkers and Clocks Used to Assess Biological Age and Treatment Response

The ability to measure biological age is essential for the field because anti-aging interventions
unfold over timescales that are often longer than conventional clinical trials. Biomarkers therefore
serve three functions: they identify individuals aging faster than expected, help select patients for
intervention, and offer candidate surrogate endpoints for treatment response (Ferrucci et al,,
2018; Mogri et al., 2023).

Epigenetic clocks are the best known tools. Horvath’s multi-tissue clock demonstrated that DNA
methylation patterns can estimate chronological age across diverse tissues with remarkable
precision (Horvath, 2013). Later clocks, including DNAmM PhenoAge and related second-generation
models, aimed to capture biological rather than purely chronological aging by incorporating
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morbidity and mortality-associated features (Levine et al., 2018). These clocks have transformed
the field by making aging measurable in a standardized, quantitative way. However, they are not
interchangeable. Different clocks capture different latent constructs, including chronological age,
mortality risk, inflammatory state, organ-specific decline, or cumulative exposure.

The field has since moved toward broader frameworks that include proteomic, metabolomic,
inflammatory, imaging, and functional measures. Blood-based proteomic signatures may reflect
systemic inflammation, extracellular matrix remodeling, immune dysfunction, and endocrine
shifts. Functional markers such as gait speed, grip strength, cardiorespiratory fitness, and frailty
indices remain clinically powerful because they capture integrated organismal reserve rather than
molecular state alone. The most useful future biomarkers will likely be hybrid systems combining
molecular and functional domains (Bell et al., 2019; Ferrucci et al., 2018; Moqri et al., 2024).
Biomarker validation remains a major challenge. A marker may correlate with age without
changing meaningfully after intervention, or it may change after treatment without predicting
durable clinical benefit. Analytical reproducibility, tissue specificity, sensitivity to acute stress, and
interpretability all matter. Moqgri and colleagues have argued that the field needs clearer
terminology distinguishing biomarkers of aging, pace-of-aging measures, resilience measures, and
intervention-response markers (Mogri et al., 2023; Mogri et al., 2024). This distinction is especially
important because rejuvenation may manifest not only as younger static biology but as improved
recovery from perturbation.

In practical terms, the future of anti-aging trials will depend heavily on biomarker refinement.
Without validated endpoints, promising therapies will remain trapped between mechanistic
excitement and regulatory uncertainty. With them, the field can shift from anecdotal longevity
claims to quantitative, testable medicine.

Safety, Risks, and Translational Challenges

The greatest danger in anti-aging medicine is conceptual overreach. Aging is a complex adaptive
state, not a single lesion, and interventions that appear beneficial in one tissue or timeframe may
be harmful elsewhere. This is especially true for pathways that evolved to balance growth, repair,
tumor suppression, and fertility. Manipulating such pathways requires humility and precise dosing.
Cancer risk is a central concern. Senescence protects against malignant transformation in some
settings, so eliminating senescent cells indiscriminately could theoretically remove a tumor-
suppressive barrier. Conversely, partial reprogramming may erase age-associated dysfunction
while also increasing dedifferentiation and neoplasia risk if control is imperfect (Campisi, 2013;
Kerepesi et al., 2024). Telomerase activation, stem-cell expansion, and DNA repair enhancement
raise similar dual-use concerns.

Immune effects are another challenge. While low-dose mTOR modulation may improve immune
function in older adults, excessive inhibition could impair host defense or wound healing.
Senolytics may alter tissue repair, fibrosis, and inflammatory balance in ways that differ by disease
context. NAD+-boosting therapies could benefit mitochondrial function but also have context-
dependent effects on proliferative or inflammatory pathways. Thus, the same intervention may be
protective in one biological milieu and adverse in another (Covarrubias et al., 2021; Del Giudice et
al., 2014; Morris et al., 2018).

Heterogeneity is equally important. Biological age differs across organs, sexes, genetic
backgrounds, and exposure histories. A therapy that benefits metabolically unhealthy older adults
may do little for healthy middle-aged individuals. Frailty, undernutrition, polypharmacy, renal
function, and immune competence all modify risk-benefit profiles. Anti-aging medicine therefore
cannot mature as a one-size-fits-all commercial category; it must become a stratified clinical
discipline.

There are also practical barriers. Trials require long follow-up or validated surrogate markers.
Regulatory systems remain organized around disease indications rather than aging itself.
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Manufacturing complexity limits advanced biological therapies. Public demand creates incentives
for premature commercialization, especially in stem-cell, peptide, and supplement markets where
evidence often lags far behind marketing claims. For this reason, the field must distinguish sharply
between mechanism-based experimental medicine and consumer anti-aging culture.

Ethical considerations extend beyond safety. If effective rejuvenation technologies emerge,
guestions of access, health equity, labor structure, insurance coverage, and intergenerational
allocation will intensify. Treatments that extend healthspan could reduce disability and healthcare
burden, but unequal access could widen social and biological disparities. The ethics of
enhancement versus treatment will also become more difficult when interventions are offered to
middle-aged or healthy individuals rather than to patients with defined disease (Fig 3).

Figure 3 | Temporal biology as a central framework for future life science research
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Figure 3. Temporal biology as a central framework for future life science research.

A, conceptual comparison between static omics snapshots and time-resolved analysis, illustrating
how longitudinal sampling converts isolated end points into directional biological trajectories and
state transitions. B, lineage-aware frameworks that reconstruct cellular histories and branching
fates, enabling the mapping of developmental, regenerative or pathological progression over
time. C, temporal monitoring of treatment response, showing how repeated measurements after
perturbation distinguish sensitive, adaptive and resistant trajectories that would be obscured in
single end-point studies. D, representative biological domains in which temporal analysis is
expected to become central, including embryology, immunology, neurobiology, wound repair,
aging and cancer evolution. Together, these panels illustrate the shift from descriptive molecular
atlases towards dynamic, predictive and mechanistic models of biological function and disease
progression.
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Future Technologies and Evidence-Based Predictions

The most plausible future of rejuvenation is not a single “anti-aging cure” but a layered therapeutic
architecture. Several developments are likely to define this next phase.

First, precision geroscience will probably replace generic longevity prescribing. Individuals will be
stratified using multi-omic age measures, inflammatory profiles, metabolic phenotypes, and
functional resilience indices. Treatment selection will then be personalized. A patient with
inflammatory adiposity and insulin resistance may receive a different anti-aging program than one
with immunosenescence and preserved metabolic health. This biomarker-guided approach is
more realistic than the current search for universally effective geroprotectors (Mogqri et al., 2023;
Mogri et al., 2024).

Second, combination therapies are likely to outperform monotherapies. Aging is network failure,
so stacked interventions targeting complementary pathways should be more effective than
isolated drugs. Exercise plus dietary timing plus targeted pharmacology may become the baseline
model. Pharmacological combinations might pair mTOR modulation with senomorphic control,
mitochondrial support, or microbiome management. The main challenge will be designing
regimens that preserve synergy while minimizing toxicity (Guarente et al., 2024; Lopez-Otin et al.,
2023).

Third, partial reprogramming will remain a flagship technology, but its first successful applications
will likely be organ specific rather than systemic. The eye, skin, skeletal muscle, or hematopoietic
system may provide safer initial targets because they permit local delivery and clearer monitoring.
Systemic whole-body reprogramming is far more complex and likely much farther away. If the field
succeeds, it will do so through tightly regulated, reversible, tissue-adapted platforms rather than
broad constitutive factor expression (Kerepesi et al., 2024).

Fourth, senotherapeutics will become more precise. First-generation senolytics are relatively blunt
instruments. Next-generation approaches will likely target senescent subtypes defined by
transcriptomic and surface-marker signatures, allowing selective clearance in fibrotic lung,
dysfunctional adipose tissue, or aged bone marrow without affecting beneficial senescence in
wound healing or development. Immunologic senolysis and engineered cell therapies may
eventually outperform small molecules in specificity (Kirkland et al., 2020; Zhang et al., 2023).
Fifth, cell-free regenerative medicine will likely eclipse many stem-cell hype cycles. Extracellular
vesicles, defined secretomes, and synthetic pro-regenerative cocktails are more scalable and
controllable than heterogeneous cell infusions. Their success, however, will depend on
standardization, biodistribution control, and reproducible potency assays. The long-term future
may involve organ-specific regenerative biologics that restore stem-cell niche signaling without
requiring permanent engraftment.

Sixth, Al-driven intervention design and aging-clock interpretation will expand rapidly. Machine
learning is well suited to multi-omic pattern recognition, intervention matching, trial enrichment,
and detection of early treatment signals. Yet Al will be most useful when embedded in high-quality
biological frameworks, not when used as a substitute for mechanism. The likely outcome is a hybrid
model in which computational systems guide combination selection and response monitoring
while mechanistic biology constrains interpretation.

Seventh, preventive longevity medicine will move earlier in the life course. Rather than waiting for
frailty or multimorbidity, clinicians may intervene when pace-of-aging measures first accelerate.
This could transform middle age into a window for structured aging-risk modification, analogous
to how cardiovascular medicine now treats risk factors before myocardial infarction. Metformin-
like metabolic agents, circadian optimization, structured exercise, and immunometabolic screening
may form the early, low-risk tier of such programs (Barzilai et al., 2016; Seals et al., 2016).

Finally, the definition of success will evolve. The most meaningful endpoint is unlikely to be
maximum lifespan alone. It will be preserved function, delayed multimorbidity, reduced frailty,
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better resilience to infection and surgery, and extended years of independent living. In this sense,
the field’s deepest promise is not immortalism but compression of late-life vulnerability into a
shorter, less disabling period.

Conclusion

Modern rejuvenation science has advanced from speculative aspiration to a mechanistically
coherent translational field. Aging is now understood as a modifiable network state arising from
interacting hallmarks that span genome maintenance, metabolism, organelle quality control,
cellular fate, stem cell function, immunity, and systemic communication. This understanding has
generated a new therapeutic landscape in which exercise, dietary interventions, metformin,
rapalogs, senotherapeutics, NAD+-modulating compounds, and emerging epigenetic strategies are
evaluated not simply for disease treatment but for their capacity to alter the aging process itself
(Guarente et al., 2024; Kennedy et al., 2014; Lépez-Otin et al., 2023).

Yet the field must resist both nihilism and hype. No currently available therapy reverses whole-
body human aging in a definitive sense. Most interventions remain partial, context dependent, or
incompletely validated. Some of the most exciting technologies, especially partial reprogramming
and advanced regenerative biologics, also carry the greatest uncertainty. The immediate future
therefore belongs not to miracle cures but to disciplined integration: validated biomarkers, careful
patient stratification, combination regimens, and rigorous long-term trials.

The most credible prediction is that anti-aging medicine will increasingly resemble precision
systems medicine. Biological age will become measurable in practice. Interventions will be selected
according to mechanistic phenotype rather than chronological age alone. Preventive geroscience
will begin earlier, and rejuvenation therapies will first succeed in targeted tissues before broader
systemic application. If these trajectories hold, the coming decade may not abolish aging, but it
could meaningfully delay frailty, preserve function, and extend human healthspan in ways that are
scientifically measurable and clinically consequential.
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