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Agricultural sciences

AGRICULTURAL SECTOR THROUGH THE CREDIT GUARANTEE SYSTEM

Bajram Korsita
Prof. Ass. Dr.

Abstract

A credit guarantee system is a program designed to provide investment guarantees based on
specific terms, such as transaction nature, duration, amount, and business size/type. These programs
are established to assist small-scale borrowers in obtaining credit and to generate financial and eco-
nomic benefits. Their primary objective is to address situations where borrowers with similar default
risks face unequal access to credit due to insufficient collateral.

While credit guarantee programs primarily focus on enhancing credit access for small busi-
nesses in developing and emerging economies, they can also aim to improve loan conditions for me-
dium-sized businesses that already have formal credit access. Furthermore, these programs often have
social objectives, such as mitigating social impacts, empowering marginalized groups, and supporting
post-war or reconstruction efforts.

Although credit guarantee programs are typically viewed as market correctors in industrialized
countries, they are also utilized as development tools in emerging economies. The sustainability of
this sector largely depends on the performance of the loan portfolio and maintaining low overall ad-
ministrative costs.

Therefore, this study aims to identify challenges and factors that contribute to the growth of the
credit guarantee sector. By conducting a qualitative analysis, the study intends to serve as a valuable
reference for further research and decision-making in this field.

Keywords: Credit guarantee system, agriculture, credit access, sustainable development, de-
veloping and emerging economies, Albania agriculture finance

Introduction

Albania's banking system has experienced rapid growth over the past decade, outpacing other
sectors of the country's financial system. With a bank-centric structure, Albania's non-bank sectors
remain shallow, and its capital market is relatively small. In fact, banks account for approximately 90
percent of the financial sector's assets, a significantly higher proportion compared to the Euro area
where they represent only 45 percent.

Micro, Small, and Medium Enterprises (MSMEs) in Albania, despite their vital role in the econ-
omy, face challenges in accessing financial resources, impeding their growth. A significant percent-
age of small businesses (16%)* and medium-sized enterprises (34%) in Albania cite limited access to
finance as a major obstacle. The estimated MSME financing gap in Albania amounts to approximately
9% of the country's GDP. Although the banking sector plays a crucial role in financial intermediation,
further development is necessary. The dominant banking sector in Albania exhibits high liquidity
levels, risk aversion stemming from the financial crisis, conservative policies, and a lack of incentives
or capacity to explore innovative financing approaches. According to the World Economic Forum's
2019 Global Competitiveness Report, Albania's financial sector ranked 102" out of 141 countries.
Credit provided to the domestic private sector accounts for only 33% of GDP, significantly lower
than regional peers, indicating inadequate levels of financial intermediation in Albania.

The agriculture sector holds significant importance for Albania, as it plays a crucial role in the
country's economy. Contributing 18.9% to the gross domestic product (GDP), it serves as a major

! World Bank Enterprise Surveys (2019)
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economic driver. Moreover, the sector serves as a substantial source of employment, engaging a sig-
nificant portion of both the formal and informal workforce. Approximately 36.4%? of the population
is employed in the agriculture sector, highlighting its significant contribution to employment oppor-
tunities in Albania.

Agriculture serves as the primary source of income for the majority of rural residents, acting as
a safety net for employment. Despite comprising 50% of the total population, approximately 60% of
the workforce in Albania is engaged in agriculture and related sectors.

The growth of agricultural loan portfolios faces significant challenges, particularly due to the
limited and weak-quality demand for lending, especially among small farmers and agricultural
MSMEs. These potential borrowers exhibit hesitancy in seeking loans due to uncertainties in produc-
tion and market conditions, coupled with their limited financial knowledge and understanding of fi-
nancial services.

Adapting guarantee schemes to local conditions is crucial, necessitating a reflection on past
experiences and the identification of best practices to inform future schemes. When designing a credit
guarantee scheme, careful consideration should be given to organizational factors, including whether
it should be established as a government institution or a separate entity, the source and type of funds,
the qualifications and number of staff and management, the level of centralization, and whether it
should operate with a profit motive.

To ensure efficient functioning, a guarantee scheme must have clear objectives, including the
establishment of processes for providing guarantees, eligibility criteria for borrowers, and the targeted
type of financing. The success of the scheme relies on effective marketing efforts, risk-sharing mech-
anisms, additional services offered, cost savings in screening and monitoring, reasonable fees, the
guarantor's credibility in handling claims, and the relationship between the guarantor and the lender.
These details should be specified in contracts between the involved parties.

Financial institutions often perceive lending to MSMEs as risky due to several primary limita-
tions:

a) Lack of collateral: Borrowers in this sector may lack sufficient assets or property to serve as
collateral, making it risky for lenders to provide loans without any guarantee.

b) High levels of informality: Many businesses in this sector operate informally or lack proper
documentation, financial records, or legal structures, making it challenging for lenders to assess their
creditworthiness and repayment capacity.

c) Asymmetric information: Borrowers possess more information about their own financial sit-
uation and business prospects compared to lenders, making it difficult for lenders to accurately eval-
uate their creditworthiness and potential risks.

d) Lack of loan experience: Borrowers in this sector may lack a well-established borrowing and
repayment track record, making it difficult for lenders to assess their ability to manage debt and meet
repayment obligations.

These factors collectively create perceived risks and uncertainties for financial institutions,
leading to limitations or restrictions on lending to this sector.

Regarding bank characteristics, larger banks tend to impose fewer barriers on customers, po-
tentially due to their ability to leverage economies of scale and scope. The inclusion of risk-sharing
elements with profit-oriented intermediary banks establishes an independent creditworthiness hurdle
for borrowers and promotes transparency by leveraging the intermediaries' loan-loss experience.

Guarantee system

A credit guarantee system encompasses programs that provide guarantees for investments based
on specific conditions, including the transaction's duration, amount, nature, and the enterprise’s type
or size.

There are four primary types of guarantees within credit guarantee schemes:

(a) Individual guarantees, which cover the loan principal amount and involve both the borrower
and lender.

2WORLD BANK - ALBANIA AGRICULTURE FINANCE POLICY NOTE
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(b) Investment facility guarantees, utilized in economies with established capital markets to
generate medium to long-term investment funds.

(c) Portfolio guarantees, supporting lending to specific priority development sectors by provid-
ing partial guarantees from a single lender to multiple borrowers.

(d) Portable guarantees, where a specific borrower gains access to a guarantee and can compare
terms and guarantee offers from various lenders.

Staff plays a crucial role in credit guarantee schemes, performing tasks such as reviewing, as-
sessing, and approving applications for credit guarantees, examining reports on the guaranteed loan
portfolio's status, processing claims for guarantee payments, monitoring defaulted loans and seeking
repayments, providing periodic reports on the scheme's effectiveness and forecasting guarantee pro-
gress, and offering advice or assistance to borrowers facing difficulties within certain schemes (Levit-
sky, 1997).

Credit guarantees serve three main purposes. Firstly, they bridge the information gap between
borrowers and lenders, as trusted guarantors possess better knowledge of the borrower's creditwor-
thiness. Secondly, they facilitate risk spreading and diversification, particularly when lenders have
concentrated portfolios, but guarantors have diversified ones. Lastly, credit guarantees can be em-
ployed for regulatory arbitrage, where an unregulated entity provides a guarantee to help lenders
comply with regulations or align loans with industry practices (Honohan, 2010).

The success of a credit guarantee scheme also relies on effective marketing efforts, risk distri-
bution mechanisms, additional services provided, cost savings achieved through screening and mon-
itoring, reasonable fees charged, the guarantor's credibility in handling claims, and the relationship
established between the guarantor and the lender. All these important details should be clearly spec-
ified in contracts between the parties involved.

Sustainability development

To ensure the long-term viability and success of credit guarantee schemes, careful design is
essential. Many schemes have faltered in the past due to a lack of participation from skeptical lenders,
resulting in insufficient credit volume and eventual failure. Sustainability challenges primarily stem
from poor management practices, including inadequate marketing efforts, insufficient risk assess-
ment, slow claims handling, and improper fund investment.

Most guarantee schemes cannot sustain themselves without subsidies, as the fees collected are
often insufficient to cover the high costs involved. Unlike insurance companies, which maintain prof-
itability by pooling risks and serving both high-risk and low-risk groups, guarantee schemes tend to
focus on specific groups with common characteristics, often perceived as high-risk, such as micro,
small, and medium enterprises. Therefore, it is crucial that government funds provided to guarantee
schemes are utilized for initial capitalization rather than ongoing subsidies. In most cases, income
generated from investments can cover the costs not offset by fees, offering better protection against
changes in government priorities.

Guarantee schemes should consistently strive for self-sufficiency and financial independence
over time (Meyer and Nagarajan, 1997). However, it is important not to mistake self-sufficiency for
stability. Even if a scheme has achieved full self-sufficiency, it should not be automatically consid-
ered stable. Fluctuations in costs from year to year can pose risks, underscoring the need to build
reserves to ensure stability and mitigate potential threats.

Main credit guarantee systems design and implementation elements

Honohan (2010) highlights several valuable lessons for the successful design and implementa-
tion of credit guarantee systems, providing useful insights:

a) Start with simple guarantee systems: Beginning with straightforward guarantee systems en-
sures a smoother implementation process.

b) Know your client: Both guarantors and financial institutions need to understand their clients,
starting with guarantors when dealing with financial institutions and then financial institutions when
working with farmers or agro-enterprises.
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c) Increase access to agribusiness finance: Supporting agricultural financial institutions through
loans and backing guarantees helps enhance access to finance for agribusinesses.

d) Tailor products to the context: Understanding the local context is crucial, allowing for prod-
uct adaptation that better meets the needs of farmers and agro-enterprises.

e) Establish disaster management systems: Developing effective systems to manage financial
and market shocks resulting from disasters is essential.

f) Understand market and weather-related risks: Recognizing the connection between credit
guarantees and risks associated with market dynamics and weather conditions is important.

g) Provide sufficient funding for growth: Ensuring that a credit scheme receives adequate fund-
ing is vital to meet its growth requirements.

h) Efficiently manage claims: Implementing efficient claim management processes minimizes
delays and complications.

j) Conduct proper research on value chains: Financial institutions should conduct comprehen-
sive research on the involved value chains to effectively manage risks.

k) Establish a governance structure: Having a governance structure in place reduces the risk of
political influence in operations. Outsourcing loan origination and servicing to a for-profit interme-
diary can enhance operational efficiency.

Outsourcing the origination and servicing of loans to a for-profit intermediary has the potential
to improve operational efficiency (Honohan, 2010).

Agricultural finance in Albania and Credit Guarantee inclusion

Albania encompasses a total land area of 28,750 square kilometers, with agriculture covering
24%, forests accounting for 36%, and pasture or other types of land occupying 15%.

While agriculture no longer dominates the Albanian economy, it still made a significant contri-
bution of around 21% to the national GDP in 2019. In terms of trade, agricultural product imports
amounted to slightly over $1 billion in 2020, similar to the previous year. On the other hand, agricul-
tural exports have been on the rise, reaching approximately $365 million in 2022, indicating a 10%
increase from 2019.

Micro, small, and medium enterprises (MSMES) play a vital role in Albania's economy. In
2018, according to the Albanian Institute of Statistics (INSTAT), MSMEs accounted for 99.8% of
active enterprises, employing 79.8% of the workforce and contributing around 69% of the value
added. However, the MSME sector is often characterized by high informality, particularly in agricul-
ture, limited collateral availability, and low levels of financial capability.

The government of Albania aims to boost agricultural production by providing financial support
to farmers and encouraging private investment in the agro-processing sector. In recent years, signifi-
cant funds have been allocated to the development of fruit and olive orchards, vineyards, greenhouses,
and crop storage facilities. The government has also backed projects in the agro-processing industry,
investing approximately $55 million in 2020 alone for drainage and irrigation infrastructure, direct
support for agricultural and livestock production expansion, as well as food safety and consumer
protection initiatives.

This drive for formalization aligns with the requirements for European Union accession. How-
ever, it also means that some farmers and agro-businesses may need to expand in order to make
investments in upgrades cost-effective, particularly to comply with EU regulations. Future expansion
and access to finance will depend on meeting greater formalization and compliance requirements.

According to the latest Enterprise Survey of Albania in 2019, access to loans has increased, and
collateral requirements have decreased. However, finance is still reported as a significant obstacle,
and internal financing remains the predominant method for investments. The percentage of firms with
a bank loan or line of credit increased from 29.4% in 2013 to 37.8% in 2019. The value of collateral
required for loans also declined from 267% in 2013 to 177% in 2019, approaching pre-crisis levels.

Barriers to banking services can arise from rational business decisions made by banks based on
their business models, market position, competition level, and the macroeconomic, contractual, and
regulatory environment (Back et al., 2008). Some barriers may be considered "optimal™ within a sec-
ond-best scenario, where contractual, informational, and macroeconomic frameworks play a role.
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High interest rates pose a major constraint for farmers and agro-businesses, making it challeng-
ing to generate sufficient cash flow for loan repayment. Factors such as the cost of funds, operational
expenses, and risk premium, including the cost of enforcing bad loans due to sub-optimal legal envi-
ronments faced by banks, influence interest rates. The credit guarantee system can impact interest
rates and risk premiums in agribusiness financing by reducing lender exposure to risk, thereby low-
ering the perceived level of risk associated with lending to the agricultural sector.

Risk-sharing mechanisms in development finance redirect excess liquidity towards agribusiness
by reducing lenders' risk exposure and providing sector-specific knowledge, facilitating profitable
investments. The credit guarantee system can effectively facilitate this process as well.

Conclusions

In conclusion, a credit guarantee system can be a valuable tool in facilitating access to finance
for farmers and agro-businesses by addressing constraints such as high interest rates and collateral
requirements. By reducing lenders' risk exposure, the system has the potential to lower interest rates
and risk premiums, making borrowing more affordable. Additionally, the credit guarantee scheme
spreads and diversifies risk, improves loan conditions, and provides financial and economic benefits.
It also supports sustainable development, empowers marginalized groups, and contributes to post-
war or reconstruction efforts.

Successful implementation of a credit guarantee scheme requires clear objectives, efficient
management, tailored products, effective disaster management systems, and an understanding of mar-
ket and weather-related risks. Additionally, credit guarantee schemes should aim for self-sufficiency
and financial independence over time. The design and implementation of these schemes should con-
sider organizational factors and draw from good practices to maximize their effectiveness.

It is important to note that the specific constraints and benefits of a credit guarantee scheme can
vary depending on its design, implementation, and the local context of the program. In the case of
Albania, where agriculture plays a significant role in the economy, the credit guarantee system can
contribute to agricultural finance inclusion and support the growth of the sector.

Constraints for lenders in a credit guarantee scheme include limited risk exposure, potential
administrative burden, and perceived reduction in profitability. On the other hand, the benefits for
lenders include reduced risk exposure, increased lending capacity, and enhanced credit assessment.

For borrowers, constraints of a credit guarantee scheme may involve meeting eligibility criteria,
incurring additional costs, and limitations on coverage. However, the benefits for borrowers include
improved access to finance, lower collateral requirements, and reduced borrowing costs.

It is crucial to evaluate the specific constraints and benefits within the context of each credit
guarantee scheme to effectively support borrowers and lenders and promote inclusive and sustainable
agricultural finance.
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PEST CONTROL MEASURES AND INFESTATION OF SPRING BARLEY CROPS

Myrzabaeva G.A.

Idrisova A.B.

Kazakh National Agrarian Research University,
Almaty, Kazakhstan

YK 633,31:631.53
MEPBI BOPbBbI BPEJUTEJIAMHAU U 3ACOPEHHOCTD IIOCEBOB APOBOI'O
AYMEHA

Mpuip3ab6aeBa I'.A.

Hppucosa A. b.

Kazaxckuii nayuonanbHbulll azpapHulil UCcie008amenbCKull YyHugepcumen,
Anmamul, Kazaxcman

Abstract

Increased infestation of fields sharply reduces the yield of agricultural species. Crops with low
competitiveness are particularly affected. In addition, weeds absorb large amounts of nutrients and
water, which reduces the quality of the resulting product. The right combination of preventive and
exterminatory operations with biological methods and chemicals will allow you to get an excellent
harvest at minimal cost. To obtain high yields of agricultural crops, a well-established integrated
system of protection against a complex of harmful organisms is necessary. In all species, including
spring barley, it should include both organizational, economic and agrotechnical measures. In order
to study the joint effect of mineral fertilizers and various protection systems on the infestation of
crops and the yield of spring barley. A minimum technique involving seed dressing and herbicide
treatment. The preparation "Baytan Universal™ was used as a disinfectant at a rate of 2 kg/t, and a
mixture of products "Dialen Super™" and "Lontrel-300" in volumes of 1.2 and 0.3 I/ha, respectively,
acted as herbicides. When implementing an integrated system, all PPP treatments are carried out when
pests, diseases and weeds reach the economic thresholds of harmfulness.

AHHOTALIUA

IloBbI1IIEHHONI 3aCOPCHHOCTH rnoJjiei PE3KO CHHIKACTCA ypO)KafIHOCTB CEJIbCKOXO035IMCTBEHHBIX
BH10B. OCOOCHHO CHUJIBHO CTPAJal0T KYJbTYpPhl, 00Jaat0nMe HU3K0H KOHKYPEHTOCTIOCOOHOCTHIO.
KpOMe TOr'0, COpHBIC PACTCHUSA MOTJIOIIAOT 0O0JIBIIOE KOJHYECTBO MUTATEIHHBIX BCIICCTB U BOAbI,
W3-32 YEro CHWXAETCd KAdyecTBO IMOJydyaemMoll mnponykuuu. [IpaBuibHOE  coyeTaHue
npeaynpeaIuTCIbHbIX U I/ICTpe6I/ITeJ'IBHBIX onepauI/Iﬁ ¢ OHMOJIOTHYECKUMU METOAAaMHU U XUMHNYCCKUMHU
rpenaparamu IO3BOJIUT ITOJIYYUTh OTJIMYHBIN ypoXKail ¢ MUHMMaJIBHBIMU 3aTpaTamu. /st nosrydeHus
BBICOKHX  YpPOXKacB CEJIbCKOXO03SIMCTBSHHBIX KYJbTYP HCOGXOJII/IMa XOopomo HaJlaXCHHad
HHTCTIpHUPOBAHHAA CHCTEMA 3allUThI OT KOMIIJICKCA BPECAHBIX OPraHU3MOB. Ha Bcex BHUJaax, B TOM
YHUCJIC Ha ApOBOM AYMCHE, OHA JOJDKHA BKIIHOYATh KaAK OpPr aHI/I3aI_[I/IOHHO-XOBﬂﬁCTBeHHLIC, TaKk U
ArpOTEXHUYCCKHUE MCPOIIPUATHA. C OCJIBK0 H3YYCHUSA COBMCCTHOI'O BJIMAHUSA MHHCPAJIBHBIX
y,[[O6pCHPII>i U Pa3JIMYHBIX CUCTCM 3alllUThl Ha 34COPCHHOCTH IOCCBOB U ypOH(aﬁHOCTB SApOBOT'O
suyMeHsl. MUHHMManbHas METO/AMKa, MpeaycMaTpuBarolias MpOTPaBIMBaHUE CEMSH U 00pabOTKY
PCp6I/ILII/I,Z[aMI/I. B kauectBe IMPOTPAaBUTCIIA UCIIOJIb30BAJICA IIPLCIiapaT «batitan YHI/IBepcan» B HOpMC
2 Kr/T, a B poyi TepOUIMIOB BBICTyNaa cMech npoaykToB «/uanen Cymnep» u «JloaTtpen-300» B
oobemax 1,2 u 0,3 n/ra coorBercTBeHHO. IlpM peanmzanuu HWHTETPUPOBAHHOW CHCTEMBI BCE
oOpabotkn C3P mnpoBoadTcs 1O JOCTHIKEHUIO BPEIUTEISIMH, OOJNE3HSMH U  COpHSIKaMU
9KOHOMHYCCKUX MMOPOTOB BPCAOHOCHOCTH.

Keywords: minimum cost, preventive operations, extermination operations, competitiveness,
infestation.

11



12

VI international scientific conference. Tallinn. Estonia. 13-14.07.2023

KiarueBble ciaoBa: MHUHMMaIBHBIMH — 3aTpaTaMd, MPEIyNPEIUTENBFHBIX — ONEpaln,
UCTPEOUTENBHBIX ONEpaIiii, KOHKYpEHTOCTIOCOOHOCTD, 3aCOPEHHOCTbD.

BBenenne. Llens npoBenennst 06pabOTKH MOYBHI - 3TO CO3/IaHUE ONTHMAJIbHBIX YCIOBHNA IS
IIPOPACTaHUs CEMSH U PA3BUTUS KOPHEBOM CUCTEMbI PACTEHHSI HA IPOTSHKEHUM  BEreTaluu, 4To ooe-
creyuT (OpMHUPOBAHUE MAKCUMAIBHOTO YPO)Kasi C BRBICOKUMH KaueCTBEHHBIMHU MOKa3aTensiMu. Tpa-
JULMOHHAS CUCTEMA - IIPelyCMaTpUBAET IIPOBEACHUE BCIAILKHA ¢ 000POTOM I1J1acTa, CO3/1aeT YUCTYIO
MOBEPXHOCTH MAIIHH, PACTUTEIbHBIC OCTATKH NepeMeratoTcs Ha Tayouny 20-30 cm.

MunumManusanus o0paboTKH OYBBI HOCUT 30HAIbHBIN XapakTep. OCHOBHBIE HAIIPaBIICHUS €€
BKJIIOYAIOT: COKPALICHNUE YHUCIIA U TTTyOMHBI OCHOBHBIX, IPEANIOCEBHBIX U MEXKIYPSIHBIX 00paboTOK
IIOYBBI B CEBOOOOPOTE B COUETAHUM C IPUMEHEHHUEM IepOULIUIIOB 17151 O0pPbOBI C COPHIKAMM; 3aMEHY
ri1y0OKMX 00pabOTOK MOBEPXHOCTHBIMU M MEJIKMMU C UCTIOIB30BAHNEM IITMPOKO3aXBATHBIX OPYIHIA,
o0ecreynBaroIX BBICOKOKaYECTBEHHYIO0 00paboTKy 3a OJJMH IPOXO]] arperaTa; COBMEIEHUE HECKO-
JBKUX TEXHOJOTMYECKHX OTepalfii ¥ IPUEMOB B OJHOM pabodeM Ipolecce MyTeM NpUMEHEHHUs
KOMOMHUPOBAHHBIX I10YBOOOPA0ATHIBAIOIIMX UM IIOCEBHBIX arperaroB; yMEHbIIeHHEe o0pa-
OaThIBAEMOI ITOBEPXHOCTH TIOJIS ITyTEM BHEIPEHUS TTOJIOCHOH (KOJICWHOM ) IPEAIOCEBHOM 00pabOTKH
IIOYBBI IIPU BO3/IEJIBIBAHUY IIMPOKOPSAHBIX KYJIbTYpP B COUETaHUU C IPUMEHEeHUEeM repounuaon. Cu-
cTéMa HyJIeBOW 00pabOTKH mOuBkI, Takxke u3BecTHas kak NO-Till (anrn. He BcaxuBaTh), — COBpe-
MEHHas cUcTeMa 3eMJIeIeNIHs, IPU KOTOPOoil mouBa He 00pabaThIBaeTcs, a €€ MOBEPXHOCTh YKpbIBae-
TCS CIIELUAIBHO U3MENBYEHHBIMUA OCTaTKAMM PACTEHUH — MyJibuel. I10CKobKy BEpXHHI CIIOH 110-
YBBI HE PBIXJIUTCS, TaKas CUCTEMa 3eMJIEJIeNUs [IPEI0TBPAILaeT BOJHYIO U BETPOBYIO 3PO3HUIO MOYBHI,
a TaKk)Ke 3HAYUTEIBHO JIydlle coxpaHseT Boay. HyeByto 00paboTKy MOYBHI 1IeJIecO00pa3HO MpHMe-
HSATh B 3aCYIIJIMBBIX MECTHOCTSX, a TAK)KE Ha MOJIAX, PACHOJIOKEHHBIX Ha CKJIOHAX, B YCIOBUSAX Bila-
KHOTO KJIMMaTa, a TakKe B MECTHOCTSIX, IJIe TPAIUIHMOHHBINA CIIOCO0 3eMiIefieNiusi ¢ HapyIIeHHEM
MOBEPXHOCTHOT'O CJIOSI HEBO3MOKEH MK 3ampeniéH. [1].

[IpenmoceBHas 00paboTKa MOYBHI st OOPHOBI ¢ COPHSAKAMH OCYIIECTBIIICTCS B OOJIBIICH CcTe-
MIEHU OpYyIUSMH, OCHAILICHHBIMU CTpEeNbYaThIMU pabouumu opranaMu. OJTHaKoO, yUUTHIBasi pacroio-
KEHHE KOpHEH COPHSAKOB B IIOYBE, HEOOXOAMMOMN IIyOMHON 00pabOTKHU MOYBHI JOKHA OBITH 00pa-
60TKa Ha TIIyOMHY 3— 5 cM, B TO BpeMsl Kak OpyAHs CO CTpeJIbYaThIMU pab0YUMHU OpraHaMu paboTaroT
Ha riyouny 8—10 cm [2]. Bripouewm, cTpenbuatbie pabodne OpraHbl XOPOIIO CIPABIISIOTCS C 3aa4eit
CO3JIaHMs BBIPOBHEHHOT'O, YIUIOTHEHHOT'O JHA 00po3bl. VX je3Bus jiexar B OJHOM MJIOCKOCTH, U
MOCTyNaTeNIbHOE JIBUYKEHHE 00ECIIEeUMBAET MTOJIy4eHHE POBHOTO IHa 60po3bl. Tem He MeHee, B mep-
CIIEKTUBE OCTAKOTCS] BOIIPOCHI, CBSI3aHHBIE C MOBBIIIEHUEM KAa4e€CTBA CYLIECTBYIOIUX arpOTEXHUYE-
ckux npuemoB. [IpenmnoceBnas 06paboTKa MOYBBI OJAWH U3 TJIABHBIX U HanOoJee 3PpPeKTUBHBIX ar-
POTEXHUYECKUX MPUEMOB B O0pb0OE ¢ COPHON pacTUTENBbHOCTBIO. M3 BBIIECKAa3aHHOTO /JIsl pe3Yib-
TaTUBHOI OOpBOBI ¢ COpHsIKaMU (Ha IIyOMHY 3—5 cM) HEOOXOIMMO MPOBOAUTH MPEANOCEBHYIO 00-
palboTKy Ha 3a/laHHYIO INTyOHHY, B TO BpeMsl Kak OpYAMs CO CTPEIbUaTbIMU PAOOYMMHU OpraHaMH CIIo-
COOHBI YCTOMUMBO pabOTaTh Wb Ha ITyOnHE He MeHee 8—10 cM B BHUly OTCYTCTBHS IIPOTUBO/AB-
nenud. K Tomy ke ctpenbuaTsie paboyre OpraHsbl JUIIb TOIPE3at0T COPHAKH, OCTABIISAS KOPHU B CIIOE
MOYBBI, TIPH BCEM ATOM MPHKUBAEMOCTh COPHSIKOB cocTaniset mopsika 10 — 12% [3]. Taxxke menbio
MPEANOCEeBHON 00paOOTKU MOYBHI SIBJISETCS CO3JJaHHE TUIOTHOTO JIOXkKa CEMSTH, KOTOpPOE HEOOX0IMMO
JUIS UX OJIarONpUsTHOTO Mpou3pacTanus. B ycioBusix HOpManbHOM BIIaXXHOCTH TpU paboTe CTpelb-
YaThIX pPabOYMX OPraHOB KaK YIOMHHAJIOCh paHee, OTCYTCTBYET MPOTHBOABIECHHE CO CTOPOHBI MO-
YBBI, HEOOXOAUMOE ISl PE3aHUsI U CKOJIbKEHHSI KOPHEH COPHSKOB IO JIE3BHIO paboyero oprasa.
YroOsI co31aTh HEOOXOAUMOE IPOTUBOAABICHHE paboune OpraHbl 3arayosstoT Ha T1youny 8—10 cm
[4]. D10 comnpoBOKTACTCS UBTUIITHAM HCHIAPSHUEM MTPOTYKTHBHOW MOYBEHHOM BJIATH, POCTOM TSTO-
BOT'O COITPOTUBIIEHUS, a TAKXKE CHUKEHHEM ITPOU3BOIUTEIILHOCTH arperara U Kak CJe/ICTBUE BCETO —
pe3Koe yBeIMUeHHEe 3aTpar. B aTom ciydae crpenpuarbie pabodne opraHbl paboTaloT CTaOUIIBHO.
besyciioBHO, yBenu4yeHne riryOuHbI PEAIOCeBHON 00pabOTKU MPUBOJUT HE TOIBKO K OTEPSM IPO-
JOYKTUBHOMW BJIarv, HO U K HEOOXOAMMOCTH CESTh B PBHIXJIYIO MOYBY. B yCIOBHSIX MOBBILIEHHON BIia-
’KHOCTH TIOYBBI, CTpEJIbYaThle paboune OpraHbl MOIBEPKEHBI K 3JIMIIAHUIO TTOYBOM, a Takxke 00BO-
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JIAKMBAHUIO PACTUTEIIBHBIMU OCTATKAMHU, POCTY TATOBOTO CONPOTHUBIICHHUS. BenencrBue 3Toro Tpak-
TOpHI paboTaroT ¢ 6ONbIIMM OYKCOBAaHHEM, TaK KaK MOYBA B BECEHHUH MEPHO]] HAXOTUTCS BO BIIAXK-
HOM COCTOSIHMM U UMEET Iu1oxue cuennble kauecTna. Tsarossiii KII/I TpakTopa HaxXo0quTcs B mpeaenax
0,5-0,6. M3—3a 3TOro mouyTH MOJOBHHA TOIJIMBA BRIOPACKIBACTCS B aTMOC(EPY, HE BBITIOIHSS MOJIE3-
Hy10 paboty. [IporcxonuT crpyKuBaHue No4YBbl U 00pa3yercs rpeOHUCTAast TOBEPXHOCTD OIS, TPH-
BOJIAs K MHTEHCUBHOMY MCIIAPEHUIO MPOAYKTUBHOM BJIarM U Kak CJIEICTBUE CHUKEHMIO ypoXKast
[5].

Pe3yabTaTsl 1 00cy:kaeHue. BaxxHOl COCTaBISIONIEH YaCTbIO TEXHOJIOTHMU BO3/1EJbI-BaHUS
3€pHOBBIX KYJIbTYpP, MO3BOJISIIOUIUX MOJYYUTh YPO’Kail ¢ BBICOKMM Kadye€CTBOM, SIBJISETCS 3alllATa
pacTeHuil OT BpeauTenel, Ooyie3HEH M COPHOW pPACTUTENBHOCTH. Pe3koe majeHue KyJIbTyphl
3emsiefienuss B peruoHe 3amagHoro KaszaxcraHa mpUBENO K YBEIUYEHUIO 3aCOPEHHOCTH H
MOpakaeMOCTH OOJIE3HSAMH M BPEAUTENSAMH, KaK CIEACTBHE, K CYIIECTBEHHOMY CHH)XEHHUIO
ypOKaHOCTH 3epHOBBIX KYJIbTyp. Henobop 3epHa mo 3Toii npuurHe cOCTaBisgeT Kak MUHUMYM 10-
20%. B cnoxuBHICHCS CUTYaIlUH IPUXOAUTCS UCKATh HETPATUIIUOHHBIC MYyTH PEIICHUs, HAlIpuMeED,
BHEJPEHHUE HOBBIX TEXHOJIOTU, TOUHEE MHUHEpaIu3anuio 00paboTKa MOUBbl. YUeT 3aCOPEHHOCTH
MIOCEBOB, TPOBEJICHHBIH B (ha3y MOIHBIX BCXOJOB SPOBOTO SYMEHS MOKA3aJl, YTO YUCIIO MAJTOJIETHUX
COPHSKOB IO MPEIIeCTBEHHUKAM COCTaBIIO OT 1,9 10 9,6 mT./M%, rie JOMHHMPOBAIH COPHAKHU U3
cemeiicrBa-Amaranthaceae.
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Puc. 3acopeHHOCTH OCEBOB SIPOBOrO staMeHst, T./M? (cpeanee 3a 2021-2022 rr.)

[Ipu »TOM cneayeT OTMETHUTD, YTO TIO BCEM MPEIIIECTBEHHHUKAM HauOOIbIIIee HX KOITUYECTBO
OBUIO Ha BapUaHTE TPAAWIIMOHHOW W HYJIEBOH TEXHOJIOTHH, TO €CTh TJI¢ B MPEAMOCECBHON ITEPUOT
00paboTKa MmouBHI MpoBoOAMIACK cesutkoit Jxonaup 1835. Ha BapraHnTax MUHUMAIIBHOM TEXHOJIOTHH,
TJIe B MPEAIMIOCEBHOM TIEPHO;] TPUMEHSUICS TIU(OCATO COMEPIKANTUIN TepOUITUI CIUTONTHOTO JICHCTBUS
VYparan-®opre B go3e 1,8-2,2 n/ra, 3acopeHHOCTh B (pa3sy MOITHBIX BCXOJOB IO BCEM
MpEIIIECTBeHHUKAM OblJIa MUHUMAIBHOH. BIIomky v IKaku: HHCEKTHIINAHAs 00paboTka BanTekc
75 Mna/ra B ¢a3y BcxomoB 10 cepeauHsl kyiieHUs. C ¢a3pl 2-3 THCTbEB MOXXHO COBMENIATh C
repOunmIHON 00paboTKoi. CKpBITO cTeOCNbHBIC BpenuTenu: oopadbotka Bantekc 75 mi/ra B da3zy
BCXOJIOB JI0 cepenuHbl KymeHus. C ceperHbl KyIIeHUs BO3MOXKHA 00paboTka OaKoBOW CMECHIO
BanTtekce 50 mu/ra + Jlanagum Dkcnept 0,6 ni/ra. [IppumeHeHrne HHCEKTUITAI0B MOKHO COBMEIIATH C
repOuIMaHON 00paboTkoi. Hambonee omacHbIi BpeauTelb NpU MPUMEHEHUH MHHHMAIbHOU
TEXHOJIOTHH 00pabOTKH MOYBHI ipoBOTO stumeHs siBsiercs [Tmennunsiit Tpurc (Haplothripstritici) u
Cepas 3epHOBasi coBka (Apameaanceps). FiMaro v JUYUHKA TPUIICA: WHCEKTHIMIHAS 00paboTKa
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O0akoBoil cmechlo mpumensiercss Bantekc 50 mi/ra + Jamagum Okcmept 0,6 n/ra. Takke
BbIIIICYKa3aHHass OakoBas cMmech A (EKTUBHA IPOTUB CEpOl 3EepHOBOM COBKM. BumoBoil u
KOJIMYECTBEHHBI y4eT COPHOW pacTUTEIbHOCTH, NMPOBEIEHHBIM B MepHOJ YOOpPKH, MOKa3al, 4To
HanOoJIbIIIee PACIPOCTPAHEHNE UMETIH CIIeTYIOIINE BH/IBI COPHSIKOB: M3 OJAHOJIETHHUX JBYAOJIBHBIX —
upuna 3anpokunytast Amaranthusretroflexus L, 3 0JHOIETHUX 371aKOBBIX — MIETHHHUK 3€JICHBIH
Setariaviridis (L) u exxoBHUK 00bIkHOBeHHBIN Echinochloacrusgalli (L) Beauv, u3 MHOTroMeTHUX
KOPHEOTIPHICKOBBIX — BbIOHOK 1osieBoit Convolvulusarvensis.

B OCHOBHOM CHIIBHOE UW3MEHEHHE BHUIOBOTO U KOJMWYECTBEHHOTO COCTaBa COpPHOMU
PacTUTENBHOCTH HAOIONAJIO0Ch, I/I€ JOMHUHHUPYIOIIMM BHJAOM COPHSKOB OBbUIM IMO3JHHE SIPOBBIC
OJTHOJICTHUKHA U3 CEMEHCTBAa MSATIUKOBBIX (IIETUHHHWK 3eneHblil Setariaviridis (L), exoBHHK
00bIkHOBEeHHBIN, TTpoco KypuHoe (Echinochloacrusgalli (L) Beauv), koTopele, oTiH4asch BBICOKOM
CEMEHHON IPOJYyKTUBHOCTHIO, IO JIMTEPATYPHbIM JaHHBIM OHa coctaBiser oT 2500 mo 13800
3epHOBOK C OJTHOTO PAcCTeHMsI, U, UMesl PACTAHYTHIA MEPHOJ] MPOpPACTaHUs, 3aCOPSIH, BOCHOBHOM,
MIOCEBHI SIPOBOTO sSTUMEHs. Eclii Ha BapuaHTaxX HYJIEBOM M MUHUMAJIbHOW TEXHOJIOTHH IPOBEICHHEM
repouiaHoil 06pabotku 6akoBoit cmeckto (Tomuk 0,3 n/ra + [uanen Cynep 0,5 n/ra) ynanock
CHM3HUTh 3aCOPEHHOCTH IIOCEBOB, TO HAa BAapUAHTaX TPAJUIMOHHON TEXHOJOTHH KOJIUYECTBO
MaJIONETHUX COPHAKOB B MEpHOA yOOpKM B TEepOMIMIHOM Mapy COCTaBisIo 37,2 mT./m?
HaGnronenust 3a pa3BUTHEM COPHOW PAaCTHTEIBHOCTBIO B IOCEBAX SPOBOTO SYMEHS B MEPHOA MX
BEreTallMy IOKa3aJid, YTO IMPOBEIEHUE A0 IOCEBHBIX XMMHYECKUX OOpaboTOK oOecrednBaet
OYMILIEHHE ITOCEBOB B HAYAIBHBIC STAlbl PAa3BUTHUS KYJIbTYPBl U CABHTACT IMOSBICHUE CIIEITYIOIICH
BOJIHBI COPHSIKOB Ha 0oJiee Mo3JHUE CPOKHU. B CBsI3U ¢ 3TUM BO3ZHUKAET HEOOXOAUMOCTh IPOBEICHUS
XHUMHAYECKOH TPOIIONIKA C MCIOIB30BAaHUEM CEJICKTHUBHBIX M CIUIOUIHBIX TepOUINI0B. XUMUYECKas
MIPOIIOJIKA B MIEPUO/]T BET€TAI[MHU TPOBOAMIIACEH IPOTUB ABYIOJBHBIX U 37TAKOBBIX COPHBIX PACTEHHI O
CIICAYIOIINM THIIAM 3aCOPCHHS:

Tun 3acopenust 1. I'epbunngnas oOpaboTka MPOTUB JIBYAOJBHBIX, BKIIOYAash MHOTOJIETHUE
KOpHEOTIpbICKOBBIE: I'pancTap 15 r/ra+2M-4X 0,4 n/ra, Pecniexr 15 r/ra+2M-4X- 0,4 n/ra Akkypar
7 r/ra + 2M-4X -0,4 n/ra. IIpotus noasiau: I'pancrap -15 r/ra (Pecniexr 15 r/ra) + Ocrer -0,3 n/ra
wi Akkypat-7 r/ra + Ocret -0,3 ni/ra.

Tun 3acopenus 2. I'epbununnas oOpaboTka NMPOTHB ABYJOJIBHBIX, BKIOYas MHOTOJIETHHE
KOPHEOTIIPBICKOBBIE W OJHOJIETHHUE 37aKoBbie: [ pancrap-15 r/ra (Pecmekr 15 r/ra) + 2M-4X -0,4
n/ra + @okerpoT OkeTpa-0,45 n/ra; Akkypar -7 r/rat+ 2M-4X- 0,4 n/ra + @okcrpoT Dkerpa - 0,45
n/ra;

Tun 3acopenust 3: I'epOunugHas o6paboTka MPOTHB 3JIaKOBBIX COPHSKOB, BKJIIOYAsl MPOCO
COPHOITOJIEBOE W OBCIOT Tpu 1o3/1HeM nosiBlieHnn dokctpoT Jkctpa — 0,45 n/ra, [Tyma Cynep 100 -
0,3 n/ra + OBepect 25 r/ra, Kyrap ¢opte - 0,25 n/ra +2Bepect 25 r/ra u ITyma Cynep 100 - 0,75 n/ra.

Takum 00pa3oM, BBICOKas KyJbTypa 3eMIICIENUS C HCIOIB30BAaHUEM COBPEMEHHBIX
repOULII0B O3BOJISIET OYMCTUTH MIOCEBBI OT COPHSKOB.

3akuriouenue. Vcrnomp30BaHHEM COBPEMEHHBIX TEPOUITMIOB MO3BOJSET OUYHCTUTH MTOCEBHI OT
COpHSIKOB. MUHMMaHM3a1Hst 00paOOTKHU MOYBBI, BIIOTH JI0 MTOJIHOTO OTKAa3a OT €€ MPOBEACHUS B ATUX
YCIIOBHSIX HE BENIET K POCTY 3aCOPEHHOCTH ITOCEBOB. 3a BpeMsI BETeTallMl PACTEHHUI Ha BapHaHTaX
HYJIEBOW M MUHMMAJIbHOM TEXHOJIOTHHU ObLIa IpOBe/ieHa repOuIHIHast 00paboTKa OCEBOB POBOTO
ssaMmeHst 6akoBoit cMechio Tomuk 0,3 n/ra + J{uanen Cymnep 0,5 n/ra, KoTopasi mO3BOJIHIIA YIAEPKATh
YHUCJICHHOCTh COPHSKOB 110 BCEM INpPEAIIECTBEHHUKAM HIDKE JIOIYCTUMOTO MOpora Bpe0HOCHOCTH,
T.e. MeHbIe 15 mr./M2,
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Abstract

In world grain production, wheat occupies about 30% and provides almost 20% of all food
calories for the world's population. Wheat is the main product in 53 countries, including our country.
Cereal bread, first of all, is the food fund of mankind. Bread is the staple food of the world's popula-
tion. In addition, grain breads are raw materials for the processing industry (brewing, alcohol, starch-
treacle and others). Wheat occupies the first place among grain crops in world agriculture. The in-
crease in grain production is a key problem for the development of the entire agro-industrial complex,
not only in our republic, but also in the world. Satisfying the needs of the population in food products
depends on this. In the Republic of Kazakhstan, special attention is paid to the production of strong
and durum wheat grains. Saving farming is farming that is not ordinary cleansing farming. The first
farmers to cultivate the soil using new methods and other reduced tillage systems faced a range of
problems, from planters that should not penetrate the soil to ineffective herbicides. As agricultural
equipment manufacturers and chemical companies responded to the introduction of new technologies,
their benefits became apparent to more and more farmers. Crop rotation as one of the most important
and necessary methods in agricultural production, which improves soil fertility, reduces the impact
of water and wind erosion, and also reduces the number of plant diseases and pests, which, accord-
ingly, makes it possible to obtain sufficiently high yields of agricultural crops. To date, promising
schemes of 4-5-field grain-fallow (wheat-fallow) crop rotations with saturation of grain and grain-
forage crops for the production of seed and marketable grain have been developed and mastered.

AHHOTANNA

B mMupoBom npousBojcTBE 3epHa MieHura 3anuMaer okosno 30% u naet moutu 20% Beex
IINIICBBIX Kanopm”d JAJId HACCJICHUA 3€MHOTI'0 IIapa. HIJ_IGHI/II_Ia ABJIICTCA OCHOBHBIM ITPOAYKTOM B 53
CTpaHaX, B TOM YHCJIe B HaIleW cTpaHe. 3epHOBbIE XJie0a, MPEXE BCETO, SBILIIOTCS MHIIECBHIM
(bOHI[OM YyeJIOBEeUECTBa. XJI€0-OCHOBHOM MPOAYKT NUTAHUA HACCIICHUA 3EMHOI'0 IIapa. KpOMe TOro,
3epHOBBIE XJIe0a-ChIphE I MepepadaThIBaONIEel MPOMBIIIIEHHOCTH (TMBOBAapEHHOM, CIIMPTOBOM,
Kpaxmajla-llaTo4HoM U ApYyrux). B MUpoBOM 3emileienny EPBOM MECTO CPEIU 3EPHOBBIX KYJBTYp
3aHUMACT IIIICHUIIA. VBenuueHue IMPOMU3BOACTBA 3€pHA — KIIKOUCBas npo6neMa PasBUTHUA BCETO
arporpoOMbBIIIJICHHOI'0 KOMIIIICKCAa HE TOJIBKO B Haleun peCHy6J'II/IKC, HO U B MHUPC. OT 3TOro 3aBUCUT
YIOBJIETBOpEHNE TOTpEeOHOCTEeH HaceneHus B mpoaykrax nutanus. B PecnyOnuke Kazaxcran
OGp&LH&CTCH oco00e BHUMaHHE Ha MMPOU3BOJACTBO 3€PHA CUJIbHBIX H TBépI[BIX COPTOB MIICHUIIBI.
C6epera}omee 3EMIICACIIUE — OTO TaKoe€ 3EMIICHCINEC, KOTOPOC HE MABIACTCA OOBIYHBIM
OYHNCTUTCIIbHBIM 3EMJIICACINCM. HepBHe (I)epMepLI, KOTOPLIC CTAJIX BO3ACJILIBATH IMOYBY, UCIIOJIb3YA
HOBBIC MCTOALI K APYTHE COKpaHIéHHBIC CHUCTCMBI BO3JICJIbIBAHUS ITIOYBBI, COIIPUKOCHYJINCH C TEJIbIM
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psIoM MpoOJieM, HauWHAas C CEsUTOK, KOTOPhIC HE OJDKHBI MPOHHWKATh B MOYBY, M 3aKaHUHBAs
HeapexTruBHBIME TepOuruaaMu. Kak ToIbKO MPOM3BOAUTENN TEXHUKH ISl CETTLCKOTO X03HUCTBA U
KaMITaHUH, TPOU3BOMIAIINE XHUMHKATBI, OTKIMKHYJINCh Ha BHEIPEHHE HOBBIX TEXHOJOTHH, TO
MPEUMYIIECTBO UX CTAJIO0 OYEBHUIHBIM BCE OomblieMy u Oolbiemy uucity gepmepoB. CeBooOopoTe
KaK OJIHOTO W3 BAXKHEHIINX W HEOOXOJMMBIX IHPUEMOB B BEIACHUH CEIbCKOXO3SIHCTBEHHOTO
MPOM3BOCTBA, KOTOPOE yJy4YIIaeT MOYBEHHOE IUIOJOPOAME, COKpPAIlaeT BO3ACHCTBHE BOJHON U
BETPOBOM 3pO3WM, a TaKXKe YyMEHbIIAET YHCIO OOJEe3HEH | BpeauTeNed pacTeHHi, YTO
COOTBETCTBEHHO MMO3BOJISCT MMOJIy4aTh JIOCTATOYHO BBICOKHE YPOKau ¢/X KyabTyp. Ha ceroausiHuii
JIeHb pa3paboTaHbl K OCBOCHBI IIEPCIIEKTUBHBIC CXEMbI 4-5-TH MOJIBHBIX 3€PHOMAPOBHIX (IIIICHHYHO-
IIapPOBBIX) CEBOOOOPOTOB C HACBIIIEHUEM 3€PHOBBIX U 36pHO(YPaKHBIX KYJIbTYp Ul IPOU3BOICTBA
CEMEHHOTO U TOBApPHOTO 3epHA.

Keywords: high-quality wheat, preliminary, primary, optimal, grain quality, processing, po-
tential, biological model.

KiroueBble ¢10Ba: BEICOKOKAUYECTBEHHON MNIIEHUIbI, npeleapHTeanbIﬁ, HepBH‘{HbII;'I,
ONTUMAJIbHBIN, KauecTBa 3epHa, 00paboTKa, MOTEHIMAJ, OMOJOTUYECKYIO MOJIEIb.

BBenenne. [locieybopounas oOpaboTka 3epHa MPOBOAMUTCS B MOTOKE ¢ yOOPKOU ypoxas.
MaiuHsl Jyisi IpeBapyUTEIbHON U TIEPBUYHON OYMCTKH 3€pHA HA TOKaX JOJKHBI 00€CIeunBaTh
MaKCHMaJIbHOE BBIICNIEHUE COPHOM U 3€pHOBOM MpUMecH. B 30HaX ¢ MOBBIIIEHHBIM yBIaKHEHUEM
3epHa B yOOpPOUHBIA NEPHOJ MPUMEHSIOTCS 3€PHOOUYUCTUTEIIBHO-CYIIUTEIbHBIE KOMIUIEKCH H
3epHOOYUCTHUTENbHBIE arperaThl. s pa3melieHus 3epHa HE0OX0AUMO UMETh ac(hanbTUPOBAHHbIE
TIJIOIIAJIKH, KPBIThIE HABECHI, @ TAKKe MOTpy30uHbIe cpefcTBa. DopmMupoBaHue TOBApPHBIX MapTUN
CWJIBHOM, LIEHHOM W TBEPIOM MIIEHMIIBI MPOBOJIUTCS MO pe3yibTaTaM IPeIBAPUTEIBHON OLEHKH
KauecTBa 3epHa, KOTopas MPEeJoTBpamiacT 00€3TMYMBAHUE BHICOKOKAYECTBCHHOHN IIIICHUIBI U
o0ecIeunBaeT peaan3anuio eé Mo BEICOKUM 1ieHam.[1,2].

[IpenBapuTenbHO OIEHKY KadecTBa 3€pHa CJIEyeT HAUYUHATHh B MPEAyOOpPOUHBIN MEpUOJ U
MPOJOJKATh HAa TOKaX xo3sicTBa. OTOOp cTebiel NIeHUIIbl TPOBOAST MO TUaroHassM mojeit 3a 2-
3 AHS 10 MPSMOro KOMOWHHPOBAHHS WM OOMOJIOTAa BajKOB. BwimerneHHbIE U3 OOMOJIOYEHHBIX
cTebneil mpoObl 3epHa aHATM3UPYIOTCS Ha COACpXKAaHME W KadyeCTBO CHIPOM KIIEWKOBHHBI,
CTEKJIOBUTHOCTh, HATYPY | JIpyrue nokaszatend. [1o pe3ynbraram OleHKH B IEPHO]T YOOPKHU ypoxKast
Ha TOKax (popMUpPYIOTCS ApTUU MO KiIaccaMm KauecTBa 3epHa. OT cpopMUPOBAHHOMN MAPTUU HA TOKY
OTOMPAIOTCS MPOOBI M OMPEIEISIFOTCS BCE MOKa3aTesn KadecTBa 3epHa corsiiacio ['OCTa.[3]. Oqaum
13 perarmux (HakTopoB, 00eCIEUNBAIOIINX MOTyUYSHHE B 3aCYIIUTUBBIX YCIOBHIX BBICOKUX YPOXKaeB,
SIBIIICTCS. TIPABUJILHOE OMpeAeNieHHe ONTHUMAIBHBIX CPOKOB ToceBa. J[Isi OKOHYATENbHOTO
OTpe/ieNieHus] KaJeHJapHOW JaThl ceBa Ha KaXIOM TOJie HEOOXOAWMO YUYUTHIBATh IMPHPOJHBIC
YCIIOBHSI, 0COOEHHOCTH COpTa, TEXHOJIOTHIO MIOJTOTOBKY Iapa, crocoObl oceHHeH 00paboTKH MOYBHI,
3aCOPEHHOCTh TOJIEH OBCIOTOM M JIPYTMMH 3JIOCTHBIMU COpHSKaMH, ()OH MUHEPATbHOTO MHUTAHUS,
pensed tepputopun.[4]. TpeboBaHHS K MTOATOTOBKE MOJIEH K MOCEBY JOJDKHBI OBITH HCKITIOYUTEIBHO
xéctkumu. [1oBepXHOCTH MO TOKHA OBITH BEIPOBHEHA. BhICOTa HEPOBHOCTEH HE JOKHA MPEBBIIIATH
3-4 cM, nyOWHA TPEAITOCEBHOM 00pabOTKH JTOJHKHA OBITH OJM3KOW K riryomHe rmoceBa. Cojloma Ha
moJie ToJHa OBITh M3MeNbYeHa M paciiperiesieHa 1o noio. Ecmu ati TpeboBanust Oy IyT COOIIO/ICHBI,
paboure opraHbl CEsUIOK W MPOCTPAHCTBO MEXKIYy HHUMU HE OyayT 3a0WMBaThCs MOYBOM W PACTHU-
TENBHBIMA OCTaTKaMu. M3 MOCEBHOW TEXHUKHU I MUHHMAJBHBIX DHEPro U pecypcocOeperarommx
TEXHOJIOTHI CIIEAYET BhIICIUTh THEBMAaTHYCCKUE AUCKOBBIe cesutku " John-Deere 1840", "Morris-
Xpress" u "Morris-Noer Pin" mmpuno#i 3axBara cootrBerctBeHHO 13,4, 9.1 u 12,2 M, a Takxe
MEXaHHYECKYI0 TUCKOBYIO cesiky CC-6 "Baster" u yHuBepcanbHYIO pSIKOBYIO cesuiky "Amazone-
Airstar Primera" ¢ 10J10TOBUTHBIMHA HHAWBHUTY ATbHO-KOMUPYIOIIIUMHU COITHUKAMH. [S].

JIMCKOBBIE CESJIKM MPSIMOTO TMOCEBAa MMEIOT MOBBIMICHHBIA MOTEHITHA TEXHOJIOTUIECKOU
HAJIGKHOCTH U PabOTOCIIOCOOHOCTM HAa paHHMX CPOKaxX IOoceBa ¢ Oosiee BIAKHOM IMOYBOM M Ha
XMMHUYECKUX CTEPHEBBIX Mapax, OTIMYAIOIINXCs OONBIINM COJEP/KaHUEM Ha TIOBEPXHOCTH OMEPTBENBIX
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pacTUTeNbHBIX OcTaTkoB. OHM Oojee MPUTOAHBI VIS MOCEBA MEIKOCEMSHHBIX KYJIBTYp, O0JagaroT
OOJIBIIION yIETTFHOM TPOU3BOIUTENTHHOCTHIO M YCTOMUMBOCTHIO T10 TITyOHHE 3a/IETTKH CEMSTH, a TAKXKE MCHEE
SHEPro3aTpaTHbI B CPABHEHUH C CESIIKAMU-KYJIHTUBATOPAMHU.

[Tpu mocTatrouHOM 00ECIIEYEeHUH BEPXHETO CJIOS IMOYBbI BIArOil MOXKHO HCIOJB30BaTh CESITKU
CIC-18 ¢ nByXTMCKOBBIMH JIByXCTPOYHBIMH COITHUKAMH. DTH MAIITMHBI KIMEIOT Y3KKe MeKIypsiabs (10-12
CM) M MaJlo€ TATOBOE COIIPOTHUBIIEHHE. Pacxo/l roprovero 1o CpaBHEHHUIO C CESUIKaMU-KYJIbTHBATOPaMU
curkaercs Ha 30-35%, a mpoM3BOAMTENBHOCTh Ha MIOCEBE yBemM4nBaercs B 1,5 pasa. [6].

PanHue moceBbl SIpOBOM NIIEHULBI CTPAaJalOT OT 3JIOCTHOIO COpPHSAKAa OBCIOTa M JAPYTUX
COPHSIKOB, MIOJIBEPral0TCsl OTPUIATEILHOMY BO3ICHCTBHUIO paHHENIETHEH 3aCyXH, IJI0X0 UCHOIB3YIOT
OCaJIKU BTOPOM IIOJIOBHUHBI JIETA, U B PE3YJITATE YPOXKAUHOCTh TAKUX IOCEBOB CHMKaercs. [lpu
IOCEBE B ONTHUMAaJIbHBIE CPOKH (15-25 Mas) mpeamoceBHOM 0O0paOOTKON YHHUYTOMXAIOTCS BCXOIBI
COpHSIKOB, B TOM YHCJIE U OBCIOra; CEMEHA MILIEHUIIbI 331€JIbIBAIOTCS B IPOTPETYIO IOUBY U €€ BCXO/IbI
MOSIBJISIFOTCS APYKHO; KPUTHUUECKUI TEPUOJT POCTa U Pa3BUTHS SPOBOI MIIEHULIBI IO OTHOLICHHUIO K
BJIar€ «BbIXOJ B TPYOKYy — KOJIOLIEHME» COBIAJAeT C JIETHUM MaKCHUMyMOM OCaJKOB, 4YTO
MOJIOKUTETIFHO OTpakaeTcsl Ha ypokaiHocTh. [Ipu Oonee MO3AHHUX CpOKax MoceBa 3aTPYyAHEHO
II0JIy4Y€HHUE APY>KHBIX BCXOJI0B U3-3a MEPEChIXaHUs BEPXHETO CJIOSI 1aXKe Ha MAapOBbIX MOJIAX U 36pHO
MOJKET MOABEPraThCsl pPAHHE OCEHHUM 3aMOPO3KaM, YTO BbI3bIBAET PE3KOE CHIKEHUE KauecTBa 3epHa.
[7].

YpoxaitHOCTh €CTh CPEAHHM ypOosKail ¢ eIMHUIIBI TUIOIIAU MTOCeBa. Y POXKAMHOCTh 36PHOBBIX
KyJbTYp B II0JIE Ha KOPHIO OIIPENESIeTCs CIEAYIOIIMMU OCHOBHBIMHU IOKAa3aTENSIMU (3JIE€MEHTHI
CTPYKTYpbI YpOKasi): YACJIOM PACTEHUU Ha €IUHHIIE IUIOMIAAH, UX MPOAYKTUBHONH KYCTHCTOCTBIO,
YHUCJIOM KOJIOCKOB B KOJIOCE, CPEHUM YHCIIOM 3€peH B Kojiocke, maccoit 1000 3épeH.

DNeMEeHThl CTPYKTYpPbl MOCEBOB MOXHO PACCUUTATh, UCHONB3Yys OHOIOTHYECKYIO MOJIENb
OyayIiero ypoxas, mo ctpykrypuoit popmyne M.C. CaBuiikoro:

Y=P*K*3*A/10000

rae Y — OMOJOTUYecKHil ypoxas 3epHa, 1/Ta;

P — uncrno pacTenuii Ha 1M? mepej1 yGOpKoi, IT.;

K — mponykTuBHast KyCTUCTOCT;

3 — 4ncI0 3€pEH B COLBETUH;

A —wmacca 1000 3épem, T.;

10000 — ko3¢ pumeHT 11 nepeBoia ypoxas B 1y/ra.

Jly1g mosryyeHus 3aIUIaHUPOBAHHOTO YpOsKasi ClIeyeT K yOOpKe UMETh CIEAYIOLYI0 CTPYKTYPY
yposKasi, TpeJICTaBICHHYIO B Tabnuie 1.

Tab6muma 1
[Tnanupyemble 3JIEMEHTBI CTPYKTYPBI YpOKasi 3epHOBBIX KYJIBTYP B CEBOOOOPOTE
CeBoobopot KomuuectBo [TpomyxTrBHAs KomgectBo Macca | Ilnanupyemans
pacTeHui, KyCTHCTOCTb 3€peH B 1000 YPOXalHOCTb
/M2 KOJIOCE, IIT 3€peH, T /ra.
[Tap - - - - -
1KITIIT 226 13 18 35 18,5
(TrmeHuIa)
2KITIIT 225 13 16 35 16,4
(TrmeHuIa)
3KIIIT 220 1.2 16 35 14,7
(TrmeHuIa)
A4KTII(stamenn) 228 1,2 16 40 175
AKTII(oBéEc) 210 13 23 25 15,7

Hcxons w3 TpOM3BEACHHBIX PACYETOB SJIEMEHTOB CTPYKTYPHI ypOXas MOXKHO TMPOU3BECTH
KOPPEKTUPOBKY HOPMBI BBICEBA JIJISl TIOCEBA MO TUIAHUPYEMOM TexHOJoruu Ha oCHOBaHMHM MOJTyYE€HHBIX B
OTBITaX ¥ PEKOMEHIOBAHHBIX CPEHUX MMOKa3aTesel sl 30HbI, 00JIACTH, paiiloHa HOPMBI BBICEBA B MITH.
IIT. BCXOKHMX CeMsIH Ha 1ra. (kodduimeHT HOpMbI BbICEBa). pacy€éT HOPMBI BhIceBa ((pr3nyeckast macca)
OCYIIIECTBIISIETCS 110 (hOpMyJIe:
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Hx=M*A*100/I1I"

rie Hy — HopMa BbIceBa CeMsiH, KI/Ta;

M — pekoMeH10BaHHasi HOpPMa BBICEBA B MJTH. IIIT. CeMsH Ha 1ra. (koaddurmeHT

BBICEBA);

A —wmacca 1000 cemsH, T.;

III" — noceBHast TOAHOCTE ceMsIH, Y.

CormacHo Tabmuiie 1 ¥ MPOU3BECHHBIM pacueTaM IIaHUPYEeMbIid KO3 (HUITMEHT BHICEB M BeCOBast
HOpMa IMpeCTaBIIeH B TaOiuIe 2.

[Tpu haxTraeckoit HOpMe BbICEBa HIIET OOJIBIIION MIEPEPACX0]] CEMEHOTO MaTepralia M KaK CJICICTBHUC
Be/IeT K OOMNbIIMM yObITKaM. PekoMeHI0BaHHAs HOpMa BBICEBA paculTaHa Ha ONTUMAIBHOE KOJIUYECTO
ceMstH (MJTH. IIIT.) HEOOXOAMMOTO JIJIs TOCEBA OMPE/ICIICHHON KYJIbTYPBI.

Tabnmma 2
Pacuér HopMbI BeICceBa
CeBobOopor | PexomennoBannas | Macca 1000 | TloceBHas Hopwma BbiceBa Hopwma BriceBa
HOpMa BBICEBA, MJTH CEMSIH, TO/THOCTb, TUTaHUpyeMasi, (akTudeckas,
BCX.CEMsIH/Ta r % KI/ra Kr/ra
[ap - - - - -
1KITIIT 29 35 94 108 120
(meHuIa)
2KITIIT 2,8 35 90 108 125
(meHuIa)
3KIIIT 2,7 35 90 105 120
(meHuIa)
4KTIIT 2,7 40 94 115 130
(s'umeHb)
SKIIIT 3,0 30 94 96 105
(oBEc)

B nmnpoexkTHOW wyacTM yBelMuY€Ha IUIOIIAJb MApoB [UIsl TOrO, 4YTOOBI IPOBOAMIIUCH
¢uTOCAaHUTApPHbIE MEPONPUATUS MO OYUIICHHWIO OT COPHBIX PACTEHHM, MPOMCXOAWI IPOLECC
pasiokeHus rymyca, HakoIUIeHMsl Biaru. B pesynbrare Ha Oonee Oompuiei miomanu Oyaer
s dexTuBHEE BecTUCh O0phOa ¢ COpPHAKAMM M HAKOIUIEHHWE MUTATENbHBIX BellecTB. BolieneHHas
rwiouaab B 10000 rekrap 11 moceBa IUTHBIX CEMSH MTO3BOJIMT MOTyYaTh ypoxKail AJis niaaHupyeMon
peanu3aiuy Ha ceMeHa 1o 0oJiee BHICOKOI 1ieHe. Ha 3Toit miomau pa3mectsarcs J1Ba ceBooOOpoTa ¢
Pa3HbIMM COPTaMH MIIEHUIIBI, U TaK KaK CEBOOOOPOTHI TPEXIOJIBHBIE U CEMEHa JIOMAYT 0 BTOPOM
PEenpoyKIINK, HEOOXOIUMO OyJIeT MPOBOAWTH COPTOCMEHY HJIM COPTOOOHOBJIEHUE. B ycmoBusx
HAIIETO PETMOHA C 3aCYIUIMBBIMU BECHOH U JIETOM HEOOXOIMMO MAaKCHUMAIbHO COXPAHSThH BIIATY
MIOYBBI, JIJIs1 TOTO YTOOBI [TOJIy4aTh BHICOKHE ypoxkail. PekoMeH10BaHO MOJ1 IEPBYIO KYJIBTYpY MOCIE
rapa BECHOW HE MPOBOAUTH MPEANOCEBHBIX KYJIbTHUBALMI, a Cpa3y BECTU IOCEB YW3EIbHBIMU
comrHukaMu. [locie nepBoii KyJlbTypbl OCEHBIO 0053aTeIbHOE OCTABJICHHE CTEPHU U pa3OpachiBaHUE
cosioMsl ipu yoopke. OceHHsist 00paboTKa MOYBHI HE IPOBOIUTCH.

[Tog BTOpYIO KyJBTYpy IOCIE€ Tapa HEOOXOIWMO IPOBECTH TMPEANOCEBHYIO 00pabOTKy
(XMMHUYECKYI0), OCEHBIO TAK)KE OCTABJICHHE PACTUTEIBHBIX OCTATKOB M PHIXJICHHE TOYBHI HA MIyOHHY
12-14 cm.

BecHoli o TpeTbio KyJlbTypy IOCIE Mapa He MPOBOAUTH MPEANOCeBHON 00paboTKH, MOCEB
MIPOM3BOJIUTh YM3EJIbHBIMU COUIHHUKAaMHU MO cTrepHe. Bo BpeMs yOopku pa3OpachiBaTh COJIOMY U
OCTaBJIAITh BBICOKYIO CTEPHIO JJIsi CHerosajepskaHus. OCEHbIO NMPOBECTH PBHIXJIEHUE IIOYBBI Ha
riyouny 12-14 cm.

[Ton ueTBEPTYIO KYIBTYpY IOCIE Mapa IJIaHUPYETCs MPOBEIEHUE MPEANOCeBHON 00paboTKH,
noces 1o crepHe cesikaMu Mapku C3C-2,1 ¢ yn3enbHbIMU COMIHUKAMU. J[J1s1 TOBBIIEHHUS Ka4eCTBa
IIPOM3BOIMMOIO CEMEHHOI'O MaTepualia pEKOMEHIy€eTCsl B X0351ICTBE BBIJIETIEHUE IByX CEMEHOBOUECKHUX
CeBOOOOPOTOB, /1715l TOBAPHBIX MTOCEBOB YETHIPEX MOJIBHBIN 36PHOMAPOBOI CEBOOOOPOT.
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BobiBoabl. VccreoBanusiMu HayYHBIX YUPEXKACHUN yCTaHOBJIEHA BhICOKas 3 (EKTHUB-HOCTh B
MECTHBIX yCJIOBHSAX CEBOOOOPOTOB C KOPOTKOH pOTalMEi M MOJEeM YHCTOro mapa. YAeIbHBIH BeC
YHICTOrO Mapa B CTPYKTYpe MOJIEBBIX cEBOOOOPOTOB A0JKEH 3aHUMaTh 20-25%, 3epHoBsie 75-80%,
9TO COOTBETCTBYET 4-5 — MOJIBLHBIM 3€pHOMAPOBBIM CeBOOOOpOTaM. Takue ceBOOOOPOTHI SBIISIOTCS
Hau0oJee MPOTyKTUBHBIMU KakK MO 00IeMy BbIXO/Y 3€pHa C TeKTapa CeBOOOOPOTHOM IIOMIAIH, TaK
Y IO BBIXOAY IMIIEHUIIbI B YaCTHOCTH.
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Abstract

Dipyrrins are the simpest representatives of chromophore compounds. p-, d- and f — elements
with stable covalent complexes with cations have intense chromophoric properties in the visible re-
gion of the spectrum/ one of the representatives of this family is difluoroborate complexes (BODIPY).
BODIPY is thecommon name for a chemical compound with the formula CoH7BN2F2 Red crystalline
solid, stable at ambient temperature, soluble in methanol. BODIPY derivatives are highly colored
substances, and the maximum emission of BODIPY derivatives can be extended from 510 to 800 nm
by functionalizing the BODIPY skeleton at the meso, a, B-pyrrolic, or 4 positions. BODIPY deriva-
tives have high absorption coefficient (€>50,000), high fluorescence quantum efficiency (¢>70%),
sharp emission peak, good photostability and chemical stability. The SM2203 spectrometer is de-
signed to analyze absorption and emission in the ultraviolet and visible regions of the spectrum. A
UFPGS-4 device was used to create a gas mixture flow by supplying oxygen and argon to the test
solution.

Keywords: Dipyrrin, chromophore, cation, complex, fluorescence, spektral

Dipirrinlor - agiq zoncirli oligopirrol strukturuna malik xromofor birlogsmalorin on sado
niimayandslordir. Qeyd edok ki, dipirrinlor va olagali birlosmalorin dyronilmosi miasir kimyanin an
inkisaf edoan saholorindon biridir. Onlarin kationlarla sabit kovalent komplekslori p-, d- vo f-
elementlor spektrin goriinon bolgoasinds intensiv xromoforik xiisusiyystlora malikdir. Bu ailonin an
perspektivli nimayandalori difluoroborat kompleksloridir (BODIPY).

Qeyd edok ki, onlar kegon osrin sonlarinda sintez edilmigdir. Bu niimayondolor hal hazirda
ugurla oyranilir, hamiginin yiiksok texnologiyalarda da istifado olunur. Son illards dipirrinlarin,
xisusilo do onlarin aza téromalorinin fotofiziki vo fotokimya sahasinds intensiv todgigatlar
aparilmisdir. Lazer dasiyicilari, fliioresan markerlar vo zondlar, optik sensorlar, OLED-lor, giinos
batareyalar1 vo S. Kimi an son texnologiyalarda istifads edilon miirokkab iizvi birlogmalor asasinda
optik cihazlarin yaradilmasina yonaldilmisdir. Optimal strukturlarin magsadyonlii se¢imi tigiin bazi
mogamlar nozaro alinir. Masalon: spektroskopik xassslorin komplekslorin qurulusu ilo oalagesi vo
ligandda, kompleks amoloagatiricids, halledicids ovoazedicilarin tosiri geyd olunmalidir.

1968-ci ildo BF asasli fliioroforlar - dipirrin komplekslori (BODIPY') haqqinda ilk moalumatlar
meydana ¢ixdi.

21



22

VI international scientific conference. Tallinn. Estonia. 13-14.07.2023
F
\ F\B -
/ N/ \N/

e

B
Sakil 1. BF2-dipirrin kompleksinin struktur qurulusu (BODIPY).

BODIPY, molekulu CoH7N> dipirrometen grupuna birlosdirilmis BF2 bor difluorid grupundan
ibarat olan CgH7BN2F; diisturlu kimyavi birlosmonin texniki {imumi adidir; xiisusilo, Beynolxalq
nomenklaturasindaki 4,4-difluoro-4-bora-3a,4a-diaza-s-indasen birlogsmasidir. Qirmiz1 kristal bark
maddadir, otraf temperaturda sabitdir, metanolda hall olunur. Kristal bark formada olan BODIPY
demoak olar ki, tamamilo deyil, planar vo simmetrikdir; perpendikulyar ikiys boliinan miistavida
yerloson 2 fliior atomu istisna olmaqla. BODIPY (4,4-difluoro-4-bora-3a,4a-diaza-s-indacene)
boyalar1 an parlaq yasil isi1g1 yayan fliioroforlar sirasindadir. BODIPY birlogsmolori hiiceyralora daxil
ola bilon, lipid molekullarina baglana bilon vo xiisusi dalga uzunluglarinda hayacanlandiqda
fliioresanlaga bilon strukturlardir. Bu neytral birlosmalor yiiksok lipofilliys malikdir. Yani hiiceyra
divarindan vo membranindan asanligla kegirlor. Biitin BODIPY birlogsmalori bir dogigadon ¢ox
miiddatds parlagligini itirmodon fliioresan mikroskopiya ils arasdirila bilinir.

Asagida geyd olunan asas moarhalalari nazordon kegirok:

1) aldehidin iki pirrol molekulu ils kondensasiyast;

2) oksidlosmo;

3) bor trifluorid ilo komplekslosmao.

Reaksiyalar1 agagida gostorilmis formada yaziriq:
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Sakil 2. Pirrolun aldehidls kondensasiyasi asasinda BODIPY -nin sintezi.
Burada, DDQ - dicyanodixlorobenzoquinondur.
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Sakil 3. Pirrolun tursu xloridlo kondensasiyasi asasinda BODIPY -nin sintezi.

Demoali, aldehidi tursu xlorid ilo avoz etmokls basqa bir sintez tisulu da miimkiindiir. Qeyd edok
ki, bu tisul arzuolunmaz yan mohsullarin amalo galmasi ehtimalini aradan galdiracaq. Bu metod uzun
miiddot qizdirma tolob edir. Amma buna baxmayaraq reaksiyanin imumi mohsuldarligi daha
yiiksokdir.

Bundan basqa Trofimov reaksiyas1 miitloq qeyd olunmalidir. Reaksiya super asasli miihitdo
oksimlarin asetilenls kondensasiyasina asaslanir. Burada pirrollar1 daha hacmli avozedicilorls sintez
etmok miimkiindiir.
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Son illards BODIPY-nin daha hacmli avazedicilarlo sintezinin yeni variantlari hazirlanir. Bu
todqiqatlarin asas magsadi, prognozlasdirila bilon xiisusiyyatlora malik fliiorofor nanoansambllarinin
somarali istehsali {i¢lin sado diistur tapmaqdir. Bu yanasmanin ideyasi téromo oliqopirrollara
interpirrol spayser qruplarinin strukturunu doyisdirarok onlarin qurulusuna nazarst asasinda miioyyan
xassalor vermokdir. Belaliklo, bir ne¢a il bundan avval ilk dafs bis(dipirrinlor) sintez edilmisdir ki,
burada dipirrol fragmentlori asetilen, etilen va etan ayiricilarindan istifads etmoklo birlagdirilir.

BODIPY téromalori yiiksok rongli maddoslordir vo BODIPY téromalarinin - maksimum
emissiyast BODIPY skeletini mezo, a, B-pirrolik vo ya 4 mévqedon funksionallagdirmaqla 510-800
nm arasinda uzadila bilor. BODIPY téromalori yiiksok udma amsali (€>50,000), yiiksak fliioresan
kvant somaraliliyi (¢>70%), kaskin emissiya pik, yaxsi fotosabitlik vo kimyavi sabitliys malikdir.

Bizo molumdur ki, bu téromalarin, bir qayda olaraq, yiliksok texnologiyalarda totbiqi tigiin
optimal olan spektral xiisusiyyatloro malikdir. Misal olaraq: yiiksok udma qabiliyyati, yiiksok
fliioresan kvant mohsuldarlig1, stialanma va qizdirma zamani sabitlik va s. gostara bilir.

BODIPY toramalori optik xiisusiyyatlorine gors boyiik maraq dogurur. Ciinki, yaxst istilik vo
fotokimyavi sabitliys, giicli udma gqabiliyystine vo yiiksok fliioresan kvant mohsuldarligina
malikdirlor. Bu xiisusiyyatlor dipirrinlorin difluoroborat tdramolorinin lazer aktiv miihiti, bioloji
sistemlardo markerloar, giinos batareyalarinda enerji saxlama cihazlari, izvi is1q yayan cihazlar, geyri-
xatti optika va optik sensorlar kimi istifadasini ¢ox colbedici edir.

Lakin ananavi BF2-komplekslor dipirrin adston yalniz 480-540 nm diapazonunda udulmasini
gostorir. Absorbsiya bolgasini  doyisdirmok {igiin, aza-BODIPY boyasin1 yaratmaq {iglin
mezopozisiyadaki karbon atomunu azot atomu ilo avaz etmok tisulu gobul edilmisdir. Bu iisuldan
istifado bir gayda olaraq, aza-BODIPY boyalar1 6z xarakterik xiisusiyyatlorini itirmadon udma
gabiliyyatini ag1q sokilds uzun dalga uzunlugu bélgasins kegirir.

Aromatik fragmentlori mezo-mévqgeds yerlosdirilmis BODIPY faal sokilda 6yranilir. Qeyd
edok ki, giiclii mezo-movqgeda n-donor vo m-akseptor udma va emissiya zolaglarinin bdyiik uzun
dalgal1 yerdoyismasina gotirib ¢ixarir. Eyni zamanda, doymamis karbohidrogen ayiricilart vasitasilo
baglanmig fenil fragmentlorinin totbigi do giiclii uzun dalga uzunlugunun doyismasini tomin edir,
kontur uzunlugunda shomiyyatli artim belo molekullarda m-elektron konyuqasiyast qiitblogsmanin
artmasina vo naticodo udma va fliloresans maksimumlarinin uzun dalga uzunlugunda yerdayigsmasino
sabab olur. Tadgigat obyektlori tetrafenil-aza-dipirrinin halogenlosdirilmis diftorborat komplekslari
Vo diyodlasdirilmig tetrametil-aza-dipirrin diftorborat kompleksidir.

Absorbsiya spektrlorinin, fliioresan, fliioressensiya hayacanlandirma spektrlorinin  vo
stialanmanin kvant mohsuldarligmin o6lgiilmosi, 6lgmoa prosedurlarina uygun olaraq otaq
temperaturunda SM2203 (SOLAR) spektrometrinds aparilib. SM2203 spektrometri spektrin
ultrabandvsayi Vo goriinan bolgalarinds udma va siialanmani tahlil etmak tigiin nozards tutulmusdur.
Sinaq mohluluna oksigen va argon vermoklo qaz qarisigi axini yaratmaq ticiin UFPGS-4 cihazindan
istifado etmoklo hayata kegirilib. Bu cihazin i prinsipi verilmis hocmli axin siirati ilo monbo gaz
axilarimi yaratmag ve qaz garigigr axini torkibinds homogen olana gadar garigdirmaqdan ibaratdir.
Qeyd etdiyimiz cihaz, axinin idars edilmasinin bdyiik dinamik diapazonuna vo axin dayari ii¢iin qisa
yerlosdirmo miiddotine malik olan gaz axmi tonzimlayicilorindon istifads edir. Cihaz fordi
komputerin nozarati altinda iglayir.
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Sakil 4. Dipirrinlarin aza-avoz edilmis bor ftorid komplekslorinin spektral xarakteristikasi.

Bu birlosmalar 290-670 nm dispazonunda 3 udma maksimumuna malikdir. Demali, Fliioresan
hoyacanlandirma spektri udma spektri ilo uygundur. Bu o demoakdir ki, tadgiq olunan mshlulda udma
spektrina uygun olan birlosmays malik struktur fliioresanlasir vo orada heg bir ¢irklonma yoxdur.
Absorbsiya vs fliioresan zolaglarinin maksimumlarinin moévgqelari halledicinin tobistindon ¢ox az
asilidir vo praktiki olaraq avazedicidon asili deyildir. Qeyd edok ki, 2 boya ii¢lin, miivafiq olaraq
etanolda CI2PhsNBODIPY va etil asetatda Bro.PhsaNBODIPY {igiin 0,9 vo 0,08 ns fliioresan omiirlori
molumdur. Etanoldaki BroPhsNBODIPY birlosmasi geyri-sabitdir vo mohlul hazirlandigdan sonra
udma intensivliyi giin arzindo demok olar ki, 2 dofs azalir. Digar aprotik halledicilor olan asetonitril,
aseton, toluol ligiin bu tasir mévcud deyil. Buna gora do bromlu téromanin etanoldaki mahlullari alava
todqiq edilmomisdir, Cl> vo 12-BODIPY etanolda tadqiq edilmisdir, ¢iinki bu téramalarin hor ikisi
etanolda Br, téromasindan forgli olaraq sabitdir. Miimkiindiir ki, bu ciir xiisusiyyatlor, proton-donor
holledici ilo qarsiligl tasir naticasinde komplekslosdirici agentin (BF2) kompleksdon ayrilmast ilo
baghdir.

Absorbsiya vo fliloresans spektrlorindo maksimallarla yanasi, miixtalif zolaglarda
hoyacanlanma zamani fliioresansin kvant mohsuldarligi miisyyon edilmisdir. Yuxaridaki cadvaldan
bels bir natica ¢ixir ki, So-S3 (310-320 nm) zolaginda hayacanlanma zamani kvant mohsuldarligi 5
dofo azalir. Bu o demokdir ki, miixtalif orbital tobistli vo miixtolif coxluglu voziyyatlorin qarsiligl
tosiri ilo bagl geyri-radiativ proseslor yiiksok hayacanli vaziyyatlords artir vo buradaki naticaloro
uygundur. Belo qarsiligh tosir fliioressensiyanin azalmasina gotirib cixarir vo qisa dalgal
hoyacanlandirma altinda sistemlorarasi ¢evrilmo Sabitlorini artirir. Bu da tgliilorin populyasiyasini
artirir vo tokli oksigen yaratmaq tigiin istifads olunur.
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POPULATION COOPERATION AS A TOOL FOR THE IMPACT OF OVERRATED
PRICES ON PRODUCTS AND GOODS

Akpanov Altynbek Alibekovich
Master in Economics

Abstract

Today, the issue of high inflation is on the agenda of the Government of the Republic of
Kazakhstan. Over the past 2 years, the rise in prices for food and goods show their historical highs.
Thus, the price index for goods and services in annual terms (December to December of the previous
year) in 2022 amounted to 20.3%, while in 2021 it was 8.4%, in 2020 - 7.5%, in 2019 - 5 ,4%. In
addition, this figure is the highest since 2000, even in the crisis year of 2007, the figure was 18.8%.
The reasons for the rise in prices are a number of factors, including factors related to higher production
costs, monetary policy, as well as the presence of inefficient intermediaries between producers and
consumers. The state takes various measures to prevent price increases: it provides financial
assistance to retailers, enters into forward contracts with manufacturers, sets marginal prices for
socially important food products, holds fairs, and so on. However, these mechanisms are not sufficient
to reduce prices. The article discusses a potential tool for reducing consumer prices based on the
cooperation of the population, which will be beneficial for both the population and the state.

Keywords: Population cooperation, prices, trade, food and goods

Over the past 2 years, the rise in prices for food and goods in the Republic of Kazakhstan shows
quite high values. For example, the price index for goods and services in annual terms (December to
December of the previous year) in 2022 amounted to 20.3%, while in 2021 it was 8.4%, in 2020 -
7.5%, in 2019 - 5.4%. In addition, this figure is the highest since 2000, even in the crisis year of 2007,
the figure was 18.8%.

According to the data of the Bureau of National Statistics of the Agency for Strategic Planning
and Reforms of the Republic of Kazakhstan (hereinafter referred to as BNS RK), inflation growth in
Kazakhstan in January 2023 in annual terms increased to 20.7%. In December 2022, there was an
increase to 20.3%. Over the year, food prices increased by 25.7%, non-food products rose by 20.2%,
and the cost of paid services increased by 14.2%.

It is worth noting that the situation improved in 2023. Thus, according to the BNS RK, inflation
in the Republic of Kazakhstan in June 2023 for the year amounted to 14.6% and slowed down by
1.3% (in May 2023 - 15.9%). Prices for food products over the year increased by 14.6% (in May 2023
- 16.5%), for non-food products - by 15.8% (in May 2023 - 17.2%), for paid services - by 13.3% (in
May 2023 - 13.5%).
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Figure 1. Annual inflation, in percent
Source: BNS RK

Compared to June last year, an increase in prices was noted for rice by 47.6%, cucumbers - by
33.4%, refined sugar - by 32.2%, mineral water - by 29.1%, oatmeal - by 24, 3%, pasta - by 24.1%,
bakery and flour products - by 24%, eggs - by 23.1%, sour cream - by 23%, kefir 2.5% fat - by 22.6%,
semolina - by 22.5%, pasteurized milk - by 21.6%, onion - by 18.7%, butter - by 16.6%, rye-wheat
bread - by 15.6%. A decrease in prices was observed for cabbage by 13.8%, granulated sugar - by
11.5%, carrots - by 9.5%, potatoes - by 9.1%.

The reasons for the rise in prices in the Republic of Kazakhstan, according to international and
local experts, analytical organizations and the state, are the rise in prices for raw materials and
transportation (including foreign ones), general inflation, monetary policy, seasonality, high demand
from abroad, the winding up of intermediaries 3, “etc. .

To combat the rise in prices for products and goods, the state controls and regulates prices for
socially significant food products (hereinafter - SSFP). In terms of control, on a weekly basis, prices
for NWFP are monitored at points of sale in the cities of the Republic of Kazakhstan.

Socially significant food products consist of 19 types of products: flour, bread, horns, eggs,
buckwheat, rice, sugar, salt, sunflower and butter, some types of meat and vegetables (carrots,
potatoes, onions, cabbage), the list of which is as of for 2022 approved by the Decree of the
Government of the Republic of Kazakhstan dated March 1, 2010 No. 145.

Moreover, it should be noted that this resolution clearly defines the category of food, for
example:

- wheat flour of the first grade;

- wheat bread from flour of the first grade (shaped);

- chicken egg (category I);

- pasteurized milk 2.5% fat in soft packaging;

- kefir 2.5% fat in soft packaging;

- butter (unsalted, not less than 72.5% fat, without fillers and vegetable fats).

And, for example, horns, buckwheat, rice - only by weight, packaged directly in the store. The
consumer must understand that the same products packaged in individual packaging at the factory are
not included in the list of SSFP.

3 Dila ASFUROGLU, "Determinants of Inflation in Developing Countries" - 2021
4 Carlos Capistr’an , Christian Constandse , Manuel Ramos-Francia, "Using Seasonal Models to Forecast Short-Run
Inflation in Mexico" - 2009
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As part of the regulation and containment of price increases by the state, the following measures
are applied:

- introduction of threshold values for retail prices for SSFP, the size of maximum allowable
retail prices for NWPT,;

- introduction of the size of the marginal trade markup for SSFP: the seller's margin should not
exceed 15% of the manufacturer's selling price or the wholesale supplier's purchase price;

- concessional lending to retail facilities through a "revolving scheme" - the allocation of
borrowed funds by local executive bodies for participants in the trading system at a preferential
percentage;

- holding fairs;

- other.

It should be noted that many of the above measures have been implemented over the past 5
years, while these measures do not give a significant effect, which is primarily due to external factors
of price growth and monetary policy. It should be noted that the regulation of food prices is an integral
part of the price policy of the state. This policy is aimed not only at the implementation of price
regulation, but also at monitoring their compliance °.

At the same time, price regulation can only aggravate the state of commodity markets,
provoking a shortage of relevant goods.®

As previously described, one of the reasons for high prices in Kazakhstan is the presence of
many intermediaries between producers and consumers. In this study, a model will be proposed to
reduce the effect of the presence of an intermediary.

According to the statistics of the BNS RK, the difference between consumer prices and
producer prices is significant. For example, the difference in average prices for the period from June
2022 to May 2023 for some items exceeds 50%. Thus, the price of onion producers was 93.5 tenge
per kilogram, while the consumer price was 160.9 tenge, that is, the difference is 72%. For carrots,
the difference is 70%, for potatoes 42%, and for eggs - 28%.

It should be noted that the situation will look similar for other goods. As soon as the goods are
sold from the manufacturer, they go to wholesalers (link 1), who then sell the goods to other smaller
wholesalers (link 2) in the region or other regions (link 3). Next comes the distribution by points of
sale (4th link) - markets, supermarkets, convenience stores. In some cases, goods are still delivered
from markets and supermarkets to convenience stores (link 5). Thus, for each of the products and
goods, a chain of 3 to 5 links is formed between the producer and the consumer. Each link to the point
of sale winds up its margin from 3 to 10 percent, and convenience stores from 20 to 40 percent. As a
result, the difference between producer and consumer prices is formed in the region from 40 to 80
percent on average ’.

As we can see from the current situation, the efforts of the state are not sufficient to curb the
rise in prices, in particular when the rise is unreasonable. In this regard, it is proposed to introduce a
system of cooperative population. Residents of residential complexes (one or more) can cooperate to
open a store in which products and goods will be sold, for example, at 0 margin only for residents of
these complexes, and for other store visitors, 20%. To implement this idea, you need a store with
equipment, a store manager who will monitor the filling of the shelves and negotiate with wholesale
suppliers or even manufacturers, an accountant, cashiers and a technician.

For example, consider the cooperation of 2 residential complexes that are located at a walking
distance from each other within a 2-minute walk. Suppose that 4,000 families live in these complexes.
Even if a third of the residents agree to work in cooperation, which consists in providing a monthly
fee for maintaining the store at 3,100 tenge per month, then the monthly budget of such a store will

5 Kaygorodtsev A. "State regulation of the agro-industrial complex as a factor in ensuring food security // Transit econ-
omy". —2006

& Mr Antonio CAPOBIANCO, “Competition and Inflation — Note by Kazakhstan” - 2022

7 Zadvorneva E.P. Industrial and logistics infrastructure of the regional agro-food market. Materials of the international
scient.- pract . conf . "Potential for the development of the agro-food complex: social capital, innovation, production,
international integration™ - 2017
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be about 4,000,000 tenge. This will be enough to maintain a store with good conditions. The rent for
a store with all relevant equipment, for example, will be 1,500,000 tenge per month. Staff
maintenance per month (including 13 salaries during vacation): 1 manager - 700,000 tenge (salary),
1 accountant - 400,000 tenge, 2 cashiers - 400,000 tenge, 1 technician - 300,000. This staff will
provide quality service for the customers of the store, so the wages of the staff are higher than the
market ones.

The store will serve residents of residential complexes who pay a monthly subscription fee (let's
call them contributors) at 0 margin. Depositors can be identified using digital tools ( QR code) or
special cards.

At the same time, the store should be as customer-oriented as possible for its depositors. It is
necessary to create an application in which each contributor will select the necessary product, which
should be on the store shelf. Further, the application, based on the majority of votes, must itself select
the final list of products by manufacturers, volumes and other criteria. In addition, depositors should
receive a report on the purchase of store goods through the application so that each depositor can be
sure of 0 margin. Reporting will form the manager and accountant.

Note that the calculations were made in the case when only a third of the residents agree to
participate in cooperation, if the number of depositors increases in the future, then the monthly
subscription fee will decrease accordingly.

A survey was conducted of 150 families in the city of Astana on the subject of how much they
spend on average when purchasing goods in convenience stores. On average, 1 family spends about
30,000 tenge. If we take into account that the margin of convenience stores is at least 20%, then their
savings at 0 margin will be about 6,000 tenge per month. However, there are monthly purchases of
goods in large supermarkets and markets. In addition, the opening of cooperation stores can partially
cover the need for purchases in supermarkets and markets, which will save money and time for
residents to purchase goods. Thus, the opening of cooperation stores will simplify the life of the
population and reduce their financial costs.

To implement this idea, the state can help in the following:

1. Fund the development of applications for cooperation stores;

2. Provide training for store managers;

3. Provide financial support for the start of the shops within 3 months, until the required number
of depositors is reached.

4. Provide a legal and legislative framework for the implementation of the idea;

5. Pilot launch the model in several regions of the country.

The creation and further scaling of cooperation stores will allow the state to reduce consumer
prices for products and goods, provide jobs with high wages, monitor and analyze retail trade through
the created applications.

Conclusion

Today, the issue of high inflation is problematic for Kazakhstan. Over the past 2 years, the rise
in prices for food and goods show their historical highs. The reasons for the rise in prices are a number
of factors, including factors related to higher production costs, monetary policy, as well as the
presence of inefficient intermediaries between producers and consumers. The state takes various
measures to prevent price increases: it provides financial assistance to retailers, enters into forward
contracts with manufacturers, sets marginal prices for socially important food products, holds fairs,
and so on. However, these mechanisms are not sufficient to reduce prices. At the same time, the
regulation of food prices is an integral part of the price policy of the state. This policy is aimed not
only at the implementation of price regulation, but also at monitoring their compliance. In this regard,
the state needs to take other measures to reduce prices. One of the measures is the cooperation of the
population to open their own stores in order to avoid the mark-up of intermediaries and the stores
themselves. To implement the proposed idea, the state needs to provide support in terms of
technological and legal solutions, as well as provide the necessary training and funding to start the
initiative.
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Abstract

Gender equality and the empowerment of women and girls are fundamental to the effective
recognition of human rights, and they are essential to the eradication of poverty and the achievement
of sustainable development and peace. Women and girls can be powerful agents of change. There is
a greater need to promote an environment that allows them to participate equally in decision-making
in their homes and in society, to control their lives and bodies, to contribute to and benefit from
development and prosperity on an equal basis.

No country has eliminated gender inequalities: a large and disproportionate number of women
and girls face violence, discrimination and socio-economic marginalization. In addition, there are
often other forms of discrimination based on such things as racial or ethnic identity, place of birth or
residence, skin colour, religion, language, sexual orientation, gender identity, age or ability. There is
growing evidence that high levels of inequality and gender-based violence in a society are associated
with civil and international conflicts. The discrimination, marginalization and vulnerability faced by
women and girls is heightened in such contexts, as well as in natural disasters and humanitarian or
migration crises.

Keywords: gender policy, equality, Canada, public policy, rights of women and girls.

The 2030 Agenda for Sustainable Development challenges the global community to put an end
to generalized gender inequalities once and for all, by making it an objective in itself and considering
it as a prerequisite for achieving all the Sustainable Development Goals (SDGS). In response, Canada
has adopted a feminist approach to international aid, which has six fields of action. For each of these
fields of action, Canada recognizes the importance of gender equality and the role that autonomous
women and girls play in shaping a better future for themselves, for their community, for their country
and for the whole world. This field of action makes it possible to deploy the targeted and coordinated
efforts that are necessary to put in place the foundations for strengthening the power of women and
girls and to fight against gender inequalities. It is on this aspect that the progress that can be made in
all the other fields of action depends.

To remedy poverty and gender inequality, the following issues must be addressed.

Gender inequality is deeply rooted and hinders social, political and economic development.
Systemic discrimination, unequal power relations and harmful socio-cultural norms and practices,
which are often reproduced or even accentuated online, are deeply rooted and hinder the promotion
of women's and girls' rights and the strengthening of their power in all spheres. To overcome gender
inequality, we need a movement of profound transformation that can only come from within societies,
with the active participation of all, including men and boys.

Sexual and gender-based violence is undermining progress in all sectors. Sexual and gender-
based violence constitutes a serious and widespread violation and abuse of human rights, a contrib-
uting factor to insecurity and an insidious obstacle to achieving gender equality. Sexual and gender-
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based violence is perpetrated mainly by men and especially against girls and women, at all stages of
their lives. It has immediate and permanent devastating effects, as it prevents victims from realizing
their full potential and perpetuates gender inequality.

Women's organizations lack the funding and support needed to influence change. Organizations
and movements dedicated to the promotion of women's and girls' rights, especially at the local level,
play a crucial role in advocating for a change in laws, attitudes, behaviors, as well as socio-cultural
norms and practices. However, their influence and viability are hampered by the lack of funds and
support available to them to develop their capacities as well as the lack of political space.

The lack of gender-sensitive statistics and analysis makes it difficult to close the gender gaps.
The lack of robust comparative analyses and data disaggregated by sex, age and other intersecting
identity factors hinders the understanding of gender inequalities, as well as the identification and
implementation of effective solutions. Age-disaggregated data are particularly important for tailoring
strategies to the specific priorities and needs of girls and young women.

The weak gender equality capacity of the public sector undermines its role in ensuring equal
rights and opportunities for women and girls. Public sector institutions have limited capacities to use
the results of gender-based analysis that takes into account cross-identity factors, to ensure that the
objectives of gender equality as well as the perspectives of women and girls are taken into account in
a meaningful way in the development of policies, the allocation of resources and the implementation
of programs.

This field of action aims to advance gender equality and the empowerment of women and girls
as an objective in itself, by addressing fundamental and multidimensional challenges. To increase
their overall impact, Canada's initiatives aim to form synergies between fields of action with regard
to key issues such as economic empowerment, quality education, political participation and sexual
and reproductive health and rights. Canada focuses its assistance on initiatives that foster an enabling
environment for gender equality and the empowerment of women and girls, and that accelerate pro-
gress in all fields of action.

Canada is focusing its efforts on three courses of action:

1. Contribute to the fight against sexual and gender-based violence, including child marriage,
early or forced marriage, as well as female genital mutilation or circumcision.

Canada's goal with regard to this course of action is to eliminate sexual and gender-based vio-
lence (SGBV), especially that which affects women and girls. To achieve this goal, it is necessary to
strengthen the capacity of state and non-state actors to improve and effectively implement prevention
and intervention strategies. It also requires addressing cultural, social, legal and judicial barriers, in
order to put an end to SGBV through evidence on the factors and root causes of violence as well as
strategies to prevent it, and involving women, men, girls and boys in promoting positive behaviors
and changing social norms in favor of gender equality.

Sexual and gender-based violence includes any act that causes or is likely to cause physical,
sexual or psychological harm to a person and is based on biological sex, gender identity or social
norms of masculinity and femininity. Such acts can occur everywhere: in public or in private, at home,
in urban or rural areas (for example, on the way to get wood or water, or when going to the toilet), at
school, at work, online and in crisis or conflict situations. VSFG includes harmful practices such as
child marriages, early and forced marriages as well as female genital mutilation or circumcision.

2. Support and strengthen women's organizations and movements that play an important role
in defending gender rights and equality and strengthening the power of women and girls.

Canada's objective with regard to this course of action is to increase the effectiveness and in-
fluence of women's organizations and movements in order to bring about institutional changes and
changes in social norms, and in order to hold governments accountable for the commitments they
have made to protect the rights of women and girls. To this end, Canada must offer them assistance
in carrying out their programs and activities, strengthen the capacities and viability of their institu-
tions, facilitate the establishment of networks and alliances, as well as advocate for their role, partic-
ipation and leadership in political dialogue at all levels and as partners in the design and implemen-
tation of various initiatives, in all sectors.
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Women's organizations are civil society organizations founded and led by women and girls.
These organizations are active at the local, regional, national and international levels and have as their
raison d'étre to bring about transformative changes in favor of gender equality and the empowerment
of women and girls. Their activities include advocacy, policy and budget dialogue, awareness raising,
service delivery, research as well as the creation of alliances and networks.

It is widely proven and the Canadian experience confirms it women's organizations play a cru-
cial role in bringing about changes in policies, laws, services, as well as social norms and practices.
These organizations mobilize families and communities, involve men and boys, call on influential
people and decision-makers from the public and private sectors and those from civil society to address
the obstacles that hinder gender equality and the empowerment of women and girls, including social
expectations regarding the social and family roles of men and boys. As they are aware of the difficul-
ties and the dynamics of their communities, these organizations are well placed to design effective
strategies and to innovate. They provide many women and girls with platforms and networks that
allow them to participate in decision-making processes, which supports their leadership in society.
Moreover, they are vigorously resisting regressive forces that are trying to reverse the gains made in
terms of gender equality, a phenomenon that is often a precursor of fragility or violent conflicts. These
organizations must be at the forefront of community building, conflict prevention and resolution, and
post-conflict state reconstruction.

3. Support evidence-based policy development and implementation of gender equality pro-
grams.

Canada's objective with respect to this course of action is to ensure that national and subnational
state and non-state entities make progress in the development of policies and the implementation of
responsible, effective and evidence-based programs, in order to advance gender equality. This may
include strengthening the capacities and systems of these entities in order to advance gender equality
through policies, laws, budgets, programs and services, and in order to produce, use and communicate
evidence on gender issues. This can also include facilitating partnerships and networks of multiple
stakeholders that can promote dialogue and accountability in the field of gender equality.

Public institutions at the national and subnational levels, including central agencies and minis-
tries (e.g. finance, planning and public security), sectoral ministries (e.g. health, education and agri-
culture) and legislative assemblies have respective and complementary mandates to advance gender
equality and to promote and protect the rights of women and girls, but most are experiencing diffi-
culties in fulfilling their mandate. The ministries and agencies primarily responsible for gender equal-
ity (i.e. the national mechanisms for the promotion of women) have an important role to play as a
catalyst and support to other government entities in their responsibilities, but they often lack re-
sources, technical expertise and influence.

Moreover, statistics, including on demography and civil registration, are insufficient to ade-
quately reflect the roles, realities, priorities and experiences of the various groups of women and men,
girls and boys. In short, gender statistics are lacking as well as a solid gender-comparative analysis,
both guantitative and qualitative, which is essential to guide policy development and program deliv-
ery as well as to find effective solutions to achieve gender equality and achieve the Sustainable De-
velopment Goals. Better and more accessible gender data can also be used to strengthen the demands
and capacities of women's organizations.

These three courses of action are interdependent and mutually reinforcing. They encompass
enabling issues that require specific and innovative investments in order to lay the foundations for
achieving full gender equality.

Canada recognizes the multiplicity of identities, roles, challenges, perspectives and interests of
women and girls, men and boys, as well as non-binary people. Canada's approach explicitly takes into
account the importance of addressing gender equality from an early age, when gender norms are
learned, and focusing efforts on promoting the rights and strengthening the power of girls, including
adolescents, who face a double burden of discrimination based on both their sex and their age.

One element intersects with these three priorities: it is the mobilization of men and boys, as
important actors and allies to guarantee gender equality and support the strengthening of the power
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of women and girls. Harmful forms of masculinity lead to gender-based discrimination and violence.
Social norms and gender-based stereotypes also confine men and boys to specific roles and prevent
them from reaching their full potential.

Canada is aware of the risks involved in promoting gender equality and strengthening the power
of women and girls in certain contexts, since it involves questioning power dynamics. In its efforts,
Canada ensures that partners are not exposed to dangers, especially in situations of fragility and con-
flict. Canada's priorities in this field of action are aligned with Canada's National Action Plan on
women, peace and security.

In addition, Canada encourages innovation by considering new partnerships, perspectives, pol-
icies, approaches, behavioral knowledge and technologies, in order to better understand what harms
gender equality and to achieve more results than conventional approaches would have allowed, in-
cluding by supporting the innovation capacities of women and girls at the local level.
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Abstract

The document management plays a central role in the functioning of public administrations.
Whether for reasons of internal operation, to the provision of services or further exercise of democ-
racy through access to documents, data and documentation are crucial elements in direct support to
this operation. Extensively documented, the contribution has been challenged by the development of
media technology and sophisticated and very powerful in terms of capacity, connectivity and abstract.
The development of the office, and today supports so-called smart grids makes the documentation
more difficult and less predictable even if the expectations and needs are often the same. This is the
aspect of the scarcity of this documentation that is clearly one of the biggest problems which had
been resolved, at least in large part, by the practice of documentaries before the technological revo-
lution. With the new technologies and the creation of an environment of digital work, several issues
emerged. It is the quality or authenticity of the information, sharing it, or of its accessibility, its pro-
tection, its destruction or archiving sustainable; new approaches and solutions are required to ensure
that the documentation continues to serve the public organizations and the citizens who depend on
them.

Keywords: document management, informatization, public service, information technology,
cybersecurity

The reflection on the transformation of the State towards the digital can make the economy look
full and inclusive on the question of the means, of the essential ingredients and actors in its imple-
mentation. This means that it cannot be built only on the basis of technological, organizational, expert,
or business, without which it would only be partial and incomplete, and possibly little functional or
poorly performing. The digital organization is the result of an ecosystem in which the above-men-
tioned and many others are all a part. All participate in the culmination of the transformation desired.
As well and in addition to its dimensions, human, technological or organizational, the challenge of
the transformation also includes many facets, including aspects of information. Moreover, the ques-
tion of the governance information has surfaced a few years ago, and continues to raise many ques-
tions as to how it should be formulated and deploy in the organization. This renewed interest is born
of the massive arrival of information technologies and communications. "Information Governance
Initiative™ defines the governance of information in a very concrete and practical it is to say "(...)
Information governance is the activities and technologies that organizations employ to maximize the
value of their information while minimizing associated risks and costs (...) " (Information Governance
Initiative, 2020). Even if it is still incomplete, this definition is interesting for at least two reasons.
One hand, it recognizes the dimension deliberate manner in which the resource information is used
in the organization. It recognizes that choices are made. On the other hand, this definition also reflects
the importance of activities that lead the organization and technology at its disposal. The governance
of information becomes a dynamic element of the organization to make choices intentional. This joins
the concerns raised in other research that remind us of the importance of the involvement of senior
management to ensure the integration of all the contributions (technological, expert and functional)
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and the research of a coherent whole (Caron, Bhérer and Bernardi, 2020). The information govern-
ance has nothing mechanical or perfectly predictable. It is adaptive.

It's the same for the management of the daily information in all its forms, including those that
represent the data. There is not so long, the question of the management of the data was not because
the documentation practices, or use of, the data were quite standard and well-controlled organizations.
That is to say that the organizations had found ways to maximize the value of these information with
the available means.

Recently, several authorities are interested in back to the question of the use and exploitation
of the data and the documentation of a more general, that is to say, outside of the way in which it is
managed. In fact, interest has focused on its uses as well as the needs of transparency, accountability,
design of public policies or making decisions informed by data, evidence. This concern is joined to
The works of le Coadic, which recalls that one of the the main changes in paradigm brought by the
information technology and communication is that we are witnessing today "(...) the progressive shift
of emphasis in the documentary an emphasis informational, guidance system - a guidance user (...) "
(Coadic, 2004). This reduces also the issue of more fundamental issues, and the oldest as the role of
information in the efficiency and effectiveness at the organizational level (Galbraith, 1974). For ex-
ample, the appetite organizational for obtaining data is now unlimited. This use of data has become
of great interest due to the amount of data untapped potential that exists, and the multitude of analyses
that can make the administrations and governments by the use of the abstract (e.g., machine learning,
chain blocks and intelligence artificial). The data are from a rescue invaluable contributions to the
construction and validation of the problems to solve and their operationalization by the public admin-
istrations. This new interest in the data is due in large part to the technologies of information and
communication. Furthermore, and even if it is less studied or even considered by the government, the
documentation and document management play a role as fundamental in the functioning of the State.
First, because it contains the evidence and guarantees its existence, its traceability, and the fact that
it can be easily identified. Secondly because this documentation may be operated as the data, because
today it is decomposable. The documentation is therefore not only essential to the organization as it
has always been, but, to the extent where it can be better exploited, its utility would be even greater.

This is what underlies a number of major projects and major initiatives of the transformation of
public administrations in favor of an increased use of information technologies and communications.
Since the end of the last century, the projects have seen the light of day across the world in order,
especially, in a goal to take advantage of the benefits of the new technologies of information and
communications. For illustrative purposes, one can think of the strategies of data, or the strategies of
digital transformation. These great sites are often perceived and presented as challenges to the work-
ing of the authorities, and this, especially in their delivery of services to citizens. It is argued that they
would do a sort of under-the use of the modern technologies available. However, without calling into
question such an assumption, the implementation of these initiatives, in fact, reveal a greater com-
plexity. For example, we find a multiplicity of needs of transformation or adaptation, which are
needed to find new balances, and particularly in the ways to combine and arrange the resources and
create, to transport and to use the information and data in the institutions to better serve their organi-
zational missions. In addition, the forms traditionally hierarchical organization of the work are also
disputed. These issues go far beyond the technological dimension, but above all, they show that the
work to be done requires the assembly of several items, and multiple conditions favourable. On this
point, one can think of the cloud strikes the imagination. But there are several others, including the
chain of blocks, the robots talking, or the transactions online. All these innovations have an impact
on the raw material of the organization or the information and how to regulate it and this upsets the
systems internal.

The question that arises now is how the documentation and its management is heard first as a
lever and then as expertise can contribute to the transformation of the public administration to the
digital and contribute to the running of this administration once transformed. But first, it is interesting
to make a brief overview of the state of Quebec as the three elements that form an important part of
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the framework that supports the management of the documentation is the institutional responsibilities
for, the expertise and coaching.

Until recently, the information work of the organizations was largely done by experts and
through mechanisms bureaucratic in agreement with the functioning of government based on the pos-
sibility of contributions offset. In a first time, there is the work of the creators and users of information
and data. In a second time, and as an intermediary, there is the contribution of information experts
who take care of classify and organize information to be able to find it. This work is still there, but is
called to move, because the self that provides the technology to designers and users is reflected in
their work practices and in their needs. This will make some to say that the information is no longer
created to be ranked, but to be used (Coadic, 2004). It will be noted that the definitions identified by
Svird (2017) show unequivocally that the management documentary has not crossed the barrier and
is essentially rooted in the management of an object, today physical or virtual.

The move to a digital world has helped to drastically change the mode of organization where it
was possible, even desirable, to break the task in order to ensure the effectiveness of the work to be
done. In the past decades, the place of information in society and the economy of developed countries
has continued to grow. The rapid development of office automation technology and digital has led to
an explosion of data collection, processing and storage of information and data. The producers of
information have also increased the pace of the increase of the connectivity of the individuals/users
and objects, and the deployment of desktop tools. The integration of these technologies in the practice
of the authorities, however, are complex. Because of the different technologies require different op-
erating modes, their simple overlay does not and could lead to various forms of incompatibility or-
ganizational and technical. For example, the transition of administrations to digital is not equivalent
to a simple scanning of documents. The organizations transform deeply under the influence of new
structures of informational fluxes. These flows of information are transmitted more hierarchically
from top to bottom in the administration, but come from multiple places and the cross by various
channels, individual and organizational. These flows of information are the reflection of new methods
of work from this technological environment. Of many questions emerge to the light of these changes.
As an example, the work environment, digital is much more decentralized, the documentary value of
administrative documents is more difficult to establish: for example, under what conditions, an email
is an official document? All the interventions of an official on the Cloud should they be stored? These
questions show the whole issue of digital documentation and its management in the administrations.

In what follows, we will first offer a definition of the digital world, and then we identify some
features of the digital document, in particular which distinguishes it from the document traditional
paper. We will see then what are the implications for the administrations of a point of view of docu-
mentation and its management.

The studies agree that the document management and, more broadly, information governance
organizations must be adapted to comply with the requirements and operation of the digital environ-
ment. Thus, the principles and practices of document management need to be rethought and out of a
"mentality paper"” (Klarel and Gidlund, 2016). As the note Franks (2018), the practices of the modern
office cannot be simply transposed into the digital world. The coordination between the management
of paper documents and the 24electronic documents must be improved to avoid office employees to
waste time having to search for documents in multiple locations. More broadly, policies and protocols
in the field of information governance need to be modified to comply with the requirements of the
digital in relation to the production, circulation and processing of the information. Even today, it is
not unusual to find that the instrumentation informational still in place from a time pre digital (Caron
and Bernardi, 2019). In addition, the use of different types of data (open data, mégadonnées, or Big
Data, search data, etc) calls for the development of new skills (Da Sylva, 2017). In effect, the required
skills are more disciplinary, but cross-sectional (Zwarich and Maurel, 2020). Questions on the content
of training programs in information management in Quebec are required (Zwarich and Maurel, 2020).
This transversality is essential to the achievement of an information governance optimal.

The definition of information governance is not unanimous in the literature. By information
governance, some hear " the range of activities designed to establish a legislative basis to facilitate
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and stimulate the interactions that produce meaning within an organization and between the actors
that compose it or interact with it. More specifically, the governance of information caters to the
classification of information according to the needs of the organisation and the control of the quality
of this information (Smallwood, 2020). It is generally understood that it includes a number of features
such as data management, big data, management of administrative documents and archives,
knowledge management, on the eve of the strategic, business intelligence, information security, risk
management information, access to information, the protection of personal information, intellectual
property, library management, technology management information and meet compliance require-
ments,"” (Maurel, Dufour and Zwarich, 2017). Thus, the information governance must now also over-
see the collection 25and the analysis of a considerable mass of data coming from any (Big Data) and
the sharing of this data between the government and the rest of society (Open Data) (Clarke and
Margetts, 2014).

In past years, many debates have taken place to try to limit the fields to include in the govern-
ance of information or even to define it as a field of expertise. It was also question of the set in relation
to the management literature. These debates reflect a good portion of the divisions between disciplines
and the distribution of roles between the different professionals of the information. The pre-eminence
to one or the other between information governance and document management means to designate
the discipline and the functions that will have the legitimacy to scientific and professional to take the
decisions in the field of information within organizations. In the debate, some insist on the fact that
the practices and principles of the document management have not evolved sufficiently to be able to
manage new sources of information. Other rather put a spotlight on the need for complementarity
between the different roles and functions that are required by the information governance (Saffady,
2015).

The multiplication of the responsibilities caused by new sources of information has also aggra-
vated the functioning in silos. According to Ardern (2016), this is the main problem faced by the
information governance: information should be managed, taking into account the whole of the organ-
ization and not only the prospects of the teams in charge of each of its parts. A study conducted with
professionals of Library and Archives Canada notes the existence of these silos, as much due to the
separation of functions (information technology on one side, document management on the other)
that in the absence of common rules of management, documentary, or standards in terms of data
(Jordan and Stricker 2013). In this context, the governance, the information should intervene in order
to better define the roles and responsibilities of each, but this must be done in order to promote the
greater the flow of information between the different departments in developing standards and com-
mon practices. For a detailed discussion on the issue of the information governance and its challenges
in the digital world, one can refer to the research report entitled" governance of information within
the public administration (Caron, Bherer, and Bernardi, 2020).

In conclusion, it is important to remember that the issue of the documentation and its manage-
ment such as information governance is at the heart of the success of a multitude of government
projects. For example, the digital identity is linked to the ability of governments to recognize, engage,
and assemble wisely the various elements of the information ecosystem, including any documenta-
tion, data, work processes and technologies that will structure the new organization of work. For the
documentation to be used in an efficient and effective manner, and that it contributes to the perfor-
mance of the organizations public who wish to be at the service of the citizen, it will be necessary to
explore the way of introduction of this element of dynamism in its governance, that is to say in the
choices that are made by the organization to exploit it rather than manage it, that is to say, the time to
contribute.

In Canada, it was announced the redesign of information systems Ministry of Health and social
Services (Lachance 2021). This raised a central question in regards to document management, the
ability to find information easily to that need in a timely manner. This question, central to the concerns
of the MSSS, shows how the documentation is still problematic, and its management is not resolved.
Even if the article in question was an issue that affected mostly to technology spending, the issue is
also fundamental to the management of documents and information flow.
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From the outset, it is worth remembering that the information governance in a digital environ-
ment should be aligned to the specific organizational, institutional and political functions of social
and public administration. From there, the documentation and its management can play their role,
which is to support processes, and the organization's operational (Cunningham, 2011).Also he notes
that one of the central issues of information governance in public administration ™ is to reconcile
aspects of the new environment information with the vast legacy of laws, policies, institutions, and
practices in the field of information ". This echoes the situation presented above, and to the need to
revise some of its elements. The two authors point out a certain number of these aspects:

1) to develop better tools to enhance the value of the information to the internal;

2) to assess the public value of information, an essential step in the context of Big Data and the
sharing of information networks;

3) clarify the legal issues of accountability and ownership of information and data relative to
the Cloud and data centers; and

4) oversee the relationship with the private sector, which can sometimes be the manager and
the owner of the information, and government data.

Dootson, et al, (2020), meanwhile, offer six recommendations that could facilitate the transition
to a governance informational digital:

1) redefine the notion of public document;

2) rethinking the objectives of the legislation on public documents to make them more in tune
with the flow of the information and data in the digital environment;

3) reduce the latency of the legislation, particularly in the based on the principles broad, inclu-
sive, and not on the characteristics of the technology;

4) expand the role of the agencies of information to enable them to oversee document manage-
ment in different organizations in both the public and provide assistance as needed,;

5) expanding the role of archivists to create a single repository of digital documents and data;

6) to develop the digital skills of professionals for the document management.

Secondly, the practice of open data has implications for the governance and management doc-
umentaries. It is increasingly common to share a part of government data so that they can be valued
by the stakeholders in the economy and benefit the whole society. The open government brings in
more transparency and accountability, helping to re-establish the bond of trust between the govern-
ment and the citizens. However, its implementation requires some reforms of the public administra-
tion, at the level of the social, political, technological and administrative. Several studies have also
shown that these objectives could be achieved without a document management functional is estab-
lished within the government. Léveillé and Tims (2015, p. 181) note as well that" a part of document
management supporting accountability as the creation, retention and control of documents complete,
accurate, and reliable " is a must for any initiative open government. Similarly, Shepherd et al (2018)
have shown, by studying the various local governments in England, that existed between these dif-
ferences important in the distribution of roles and in the standards relating to the management of the
data, suggesting that the absence of a shared framework of document management and common
guidelines at the level of governance of the information was damaging the interoperability of the
initiatives developed by the localities.

Thirdly, an issue of recent, but very complex is the use of cloud computing. It is "the delivery
of computing resources on demand (ranging from applications to data centers) via the Internet, at a
cost for each consultation” (Government of Canada, 2020). This type of service allows economies of
scale and an adjustment easier on the supply and demand of services. However, research has identified
several risks related to its use: unauthorized access to information and documents; undermine the
protection of life private; loss of access to documents and their management; lack of transparency on
the service and account management; location of the server, and destruction of data; difficulties to
recover the data. Also, in the cloud, a document or file can be distributed to several locations, which
may pose problems for the authentication of an original document. Therefore, steps must be taken to
always being able to identify and trace back to the original document.
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The fact that a part or all of the data or the information is not stored on-site creates new problems
for the document management in public administration. Cloud computing, sometimes implies a de-
pendence on more large-the private sector, which requires the public administration to define new
rules for its collaboration with the private sector. The relationship between cloud service providers
and the State may become unbalanced to the extent where the second depends largely on the infra-
structure provided by the first for her operation. In some cases, the use of cloud-based services exter-
nal can affect the sovereignty of the State, since the information may pass through servers located in
foreign countries and be subject to their laws. More and more countries, particularly in Europe, are
mulling measures that ensure a form of sovereignty, for example, by ensuring that the data are stored
in servers on the national territory. If it is the responsibility of the State to take into account these
elements in the contract of service, it is important all the same, in an economic perspective, more
comprehensive, maintain a form of competition in order to avoid that a handful of companies capture
most of the market.

Fourth, the question of the contribution of models of management of the information remains
central. She has at least two ramifications. The first is related to the content of the proposed solutions
and the second to how to include this contribution in the functioning of organizations. On the one
hand, the progress made so far at the level of the solutions are still too often and disciplinary focus
on the subject of documentary without consideration for the transformation is not so much in its
essence as in the way of being created in the organization, in the way in which it manifests itself: in
the flow. On the other hand, the contribution of information professionals should it be directed more
towards a support for the development of algorithms with information architects? We believe that
this would make the spaces and the tools to work more self-supporting, or even self-sufficient in terms
of management of the documentation. By introducing standards and documentation requirements in
the tools and spaces (such as Teams), the creator and the user would be encouraged to adopt behav-
iors” and practices documentaries transparent.

Without going into the details of the form that might take these items, some of them are identi-
fiable as essential to the construction of a theory of change for the documentation and management
participates in the transformation of the public administration to the digital. We think of the reform
of laws and policies and the review of the professional competencies as well as the way in which
information professionals contribute to the management literature.
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Abstract

The analysis of practices of modernization and digitalization of production on the example of
JSC "ArcelorMittal Temirtau", for the implementation of control over the movement of coiled hot-
rolled products through the application of conventional signs, letters, numbers, graphic signs or in-
scriptions on coiled products, for further identification (recognition), indicating its properties and
characteristics. Robotic technology provides quick automatic marking of steel coils moving along the
plant line conveyor.The procedure of marking implementation is described. A procedure for con-
formity assessment by observation accompanied by appropriate measurements, tests is described. In
addition to further improving defect detection and productivity, a new layer is added which is de-
signed to merge and filter defect data in such a way that the accuracy of the data is maximised and
the amount of defect data is kept to a minimum, corresponding exclusively to the relevant data.

Keywords: digital design, modernisation, automated system, control.

Introduction. The essence of the Fourth Industrial Revolution is that the physical world con-
nects with the virtual world, resulting in new cyber-physical complexes integrated into a single digital
ecosystem.

Industry 4.0 means more and more automation and intellectualisation of all industrial produc-
tion processes: from digital product design, digital replication, real-time predictive maintenance, au-
tomated component supply systems to personalised customer service.

Methods. Theories of information, networked, virtual digital society are applied. Robotic tech-
nology of manufacturing modernisation. The concept of modern industrial revolutions that rely on
digital technology.

Results and discussion. In the sheet rolling mill it was necessary to install a bale marking
robot. The main reason for installing the marking robot was to control the movement of coiled hot-
rolled products through the application of conventional signs, letters, numbers, graphic signs or in-
scriptions on coiled products, in order to further identification (recognition), indicating its properties
and characteristics[1].

The purpose of the assignment was to design and manufacture the following equipment: a fully
automated machine system for labelling hot-rolled coiled products during line transport, complete
with inking system and controls, as well as a PLC motion control system and microprocessor.

The coil marking station is a motorised hot-rolled coil marking robot. The robotic technology
provides fast, automatic marking of steel coils moving on the factory's linear conveyor. The paint is
applied directly to the surface of the steel coil [2].
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Figure 1 - Marking 1station

A marking system is a set of equipment powered by solenoid valves and designed to mark metal
surfaces with symbols produced by spraying paint or ink and defined by a dot matrix, or by marking
symbols in a continuous line.

The marking system is designed for the alphanumeric and graphical marking of metallic mate-
rials and products either statically (by moving the marking head over the stationary product) or dy-
namically (on the fly when the product moves); it can be supplied in different configurations depend-
ing on the type of material, size - shape, temperature, marking cycle time, etc. |

Figure 2 - Example of a robot marker

Marking requires parallel and relative movement between the product to be marked and the
marking head, which can be achieved:- by moving the product and the stationary marking head (on-
the-fly marking)- by moving the head over the stationary product.

The marking is achieved by opening and closing the spray gun (on control unit commands for
the solenoid valve) in sync with the relative movement of the marking head relative to the item to be
marked.

The standard configuration of the marking system includes:
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- One or more marking heads, each consisting of a base manifold and 1 or 2 or 7, 12, 16 or 19
atomisers, actuated by high speed solenoid valves. The marking head includes an electro-valve that
controls the opening/closing commands for the atomiser and a safety box with quick disconnect.

- The ink/ink tank contains an ink or ink reservoir and a pump that circulates fluid continuously
in the circuit, thereby avoiding blockages and keeping the pressure constant.

- The pneumatic chamber contains the pneumatic devices required to adjust the compressed air
supply for the ink/ink circuit and for rinsing.

- A fluid circuit connecting all the above components

- The control cabinet from which the marking process is controlled (see the electrical drawings
for the control system in the documentation of the marking system where the system is installed).

- Local control panel that allows the operator to flush the sprayers and carry out functional
checks.

The marking head consists of a base manifold and 1 or 2 or 7, 12, 16 or 19 pneumatic atomisers
controlled by high-speed solenoid valves. The marking head includes an electro-valve that controls
the command to open/close the atomiser and a safety box with a quick disconnect [3].

SI'IEKTPOKnAI'IAH/PBEﬁbLnVITE
Figure - 3Marking head

The base manifold is an aluminium block with internal ducts that supply each atomiser
(paint/solvent/air).

Channels (Figure 2): paint line A / paint line B (reversible) to obtain a continuous circulation
of paint in the circuit; air intake pipe for atomising air (the air for the atomisers is mixed with the
paint to form a dot); this channel also circulates the solvent for washing.

The base manifold can be designed for 1 or 2 or for 7, 12, 16, or 19 atomisers; the number of
atomisers must be increased to obtain better resolution when in use.

The atomisers are fixed to the top of the base plate with two TCEI M4x10mm bolts; the joint
between each atomiser and the base plate is sealed by an O-ring.
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Figure - 4Inlet and outlet of marking head with 12 sprayers

The atomiser is the device that forms the paint dots. It is electrically powered and is attached to
the base manifold with two bolts for quick disassembly. Each atomiser is tightened with a socket
spanner (8 mm) at the bottom of the base manifold without using a seal (metal contact).

Under normal operating conditions, pressurised paint is fed into the marking device through a
duct inside the base manifold; the paint fills the chamber between the atomiser and the finger; when
the electrical system is activated the finger lifts and the atomiser opens; opening the atomiser causes
a drop of paint to form at the outlet which, when mixed with the air jet, forms a cone-shaped spray of
paint from under the cover.

When the solenoid valve cancels the command, a static magnetic field moves the finger back
to close the atomiser; each opening/closing of the atomiser creates an air-mixed paint jet which forms
a dot on the surface to be marked.

The atomiser opening/closing cycle for the formation of small dots is very fast (approx. 1ms)
with a marking speed of over 2-2.5m/s for a 20mm high symbol; higher speeds may be possible for
higher symbols.

Figure 5 -Sprayer
The ink/ink preparation chamber is a system for supplying ink/ink and rinsing solvent to the
marking heads. The chamber is a steel casing with doors and air openings for internal air recirculation
in the standard size, namely H = 1800 mm, W = 1200 mm, D = 600 mm. The chamber can be made
to individual dimensions and customer requirements on a case-by-case basis.
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The automatic cleaning system, combined with the low tendency of the ink to clog, avoids
frequent operator intervention in terms of internal cleaning of the atomisers. The only thing operators
are required to do is to clean the outside of the atomisers using a solvent-soaked cloth when they
detect a large amount of dry ink on the outside of the cover during their daily inspection.

At Plate Mill 1, the need arose for automated surface quality monitoring of hot-rolled strip. As
a result, a specification was prepared for the design, production and commissioning of a fully auto-
mated system for detecting surface defects at the top and bottom of hot-rolled strip during transport
along the diverting roller conveyor to the coiler, complete with control elements[4].

The surface inspection system consists of the main components comprising a sensor, a junction
box, an inspection server and at least one inspection terminal.
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Figure 6 - Overview of the control system

The sensor itself consists of a camera console and lighting for inspection of the top side, bottom
side or both sides. The junction box is the central electrical unit of the system. The power supply (e.g.
fuses and filters), the signal interface (e.g. belt speed control, roll changes, etc.) to the image pro-
cessing modules, and the internal sensor and inspection server connections are all located in the junc-
tion box.

The inspection results are stored on the inspection server. This server is the sole point of instal-
lation and maintenance of the software and back-up, as all image processing modules in the junction
box (as well as inspection terminals such as ThinClints) are not equipped with a hard disk and are
managed by the inspection server. Only additional network components, such as the data server and
additional terminals, may require a separate backup and maintenance system.

The inspection server consists of a main server computer. The inspection terminal is imple-
mented either as a thin client (small rugged PC without a hard disk) or on a desktop PC. It displays
the inspection results[5].

A top and bottom side zone scanning sensor is installed in the line.The top side sensor part can
be physically separated from the bottom side sensor part and installed in different locations.

The sensor must be positioned in front of the manual inspection station. The calculation of
defects after image capture takes some time, which can vary over a wide range. It depends on the
number of defects, line speed and other factors. The large distance between the manual inspection
station and the inspection bridge increases the likelihood of defects appearing on the operator's dis-
play before they have passed the manual inspection station.

Slopes of 0 (horizontal rolling axis) and 90 (vertical rolling axis) degrees of the rolling axis
(angle between horizontal and rolling axis) are allowed. Slope with vertical or deviated from hori-
zontal movement of the strip must be determined[6].
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The ISRA Parsytec system has been considering and supporting these complex aspects in its
products for many years, in particular in parsytec5i or the corresponding EXPERT systems. Surface
Master opens a new chapter in quality decision support. In addition to further improving defect de-
tection and classification performance, a new layer has been added which is designed to merge and
filter defect data in such a way that the accuracy of the data is maximised and the amount of defect
data is kept to a minimum, corresponding exclusively to the relevant data.

In addition, confusion over defect names and severity levels is eliminated by solid standardisa-
tion of names and conversion of the line to specialised dialects based on plant-specific rules. All this
has made it possible for the first time to bring the level of inspection performance to nearly 100%,
meaning that nearly 100% of quality decisions turn out to be correct.

An optional intelligent fusion and filtering process, based on high fidelity surface defect data
from the high-performance and accurate Surface Master system, ensures maximum accuracy of defect
data and reduces defect data to the most relevant data.

Merging and filtering are carried out in accordance with rules developed by the customer. The
tools ensure that the process is highly efficient. Merging and filtering are performed in several stages.
The first, optional, step is to reduce the array of raw defect data to a set, usually consisting of 1000
defects for each reel, primarily used to optimise the production step. The next step is to compile a set
of coil grit defects, usually consisting of 100 defects per coil. The final stage filters out the most
severe defects for upstream and downstream transmission (e.g. for stand protection) (typically 1 to
10 defects per reel)[7].

The defect detection function must work with all materials and even under critical environmen-
tal conditions, in particular in the presence of some water, steam, dirt, etc. Surface Master supports
the following defectoscopy tasks: high quality inspection of surfaces with uneven texture, through
automatic adaptation of the structure; through early recognition of non-defective objects and their
removal; material saving by optimising trimming through precise detection of borders and measure-
ment of boundary defects; detection of defects with low contrast, through specialised defect detection
algorithms (e.g. stains and periodic pressings); accurate detection even with significant deviations

Correct classification of surface anomalies significantly influences the correctness of quality
decisions, in particular decisions about tolerance or blocking of coils for specific applications. Clas-
sification work is highly dependent on surface properties (e.g. homogeneity, texture, contrast). There-
fore, Surface Master performance classes use different classification techniques according to different
requirements.

First S“_’P Main Classifier
Competition Level for defects
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Figure 7 - Stages of the system

The Surface Master control system contains intelligent sensors featuring advanced cameras,
illumination and integrated computer technology. ISRA Parsytec traditionally offers the widest range
of line scan cameras and matrix cameras to create optimum control solutions for specific applications.
Exceptionally bright LED illumination ensures excellent inspection results.

A small interface unit connects the surface sensors of a particular line to its signals and serves
as the central connection point. A control system server for central data processing and system ad-
ministration, a data quality assurance server and a set of additional terminals for system configuration,
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control and real-time surface monitoring complete the list of Surface Master system essential com-

ponents.
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Figure 8 - Schematic diagram of the defect detection system

Bale report: A bale report is automatically generated and printed at the end of each bale. The
report style can be adapted to the company's requirements. The ODIS software allows you to preview
the report.

SURFACE MASTER provides access to any inspection results from anywhere using a standard
internet browser. This speeds up access to surface quality information and allows ISRA Parsytec
customers to make quicker decisions.

Inspectors and operators can easily access quality data using a standard web browser. Two web-
based applications are available: Quality Report and Reel Report. The web-based Quality Reports
give the user an overview of the quality of his products, expressed in particular by the reel name, reel
ID, material, production time and reel length.

CoilRelease allows release decisions to be guided by precise and objective rules. Proposed de-
cisions are generated in EXPERT5i CoilRelease based on rules that do not necessarily include surface
defect data, but take into account all relevant process parameters available to the coil. The application
automatically evaluates the coil and can make decisions with or without user feedback. All decisions
are stored. EXPERTS5i CoilRelease can work in automatic mode based on the last coil processed or
in manual mode with selection of a coil from the list or by name. Release/blocking rules can be
defined and edited. Different rule sets can be defined depending on material, size and end use. Rule
sets can contain different thresholds for warnings and alarms.

CoilReassignment displays a list of blocked coils that are no longer part of a planned order or
are unsuitable for end use. EXPERT5i CoilReassignment finds suitable orders or end-use areas
matching the quality or quality segment of the blocked coil. These may include orders with reduced
quality or size requirements. The results of a quality check or quality deviation towards more profit-
able orders are displayed. Planned repairs and results if trimming can improve the suitability of the
material are displayed. CoilReassignment checks the suitability of the reel for an alternate order after
the repair has been made, simulating trimming along the top, side or end of the reel. Consistent display
of pre-repaired and post-repaired coils, showing the final quality of the coil and its consistency with
the order, allows accurate decisions to be made to reduce scrap. The necessary key parameters are
communicated to the operator who makes the final decision whether to release or repair and release.
The results are saved, and a report can be generated indicating reassignment results and financial
benefits. The reports are available on the local network.

CoilPreview shows the sequence of incoming coils and the position in which they will be pro-
cessed. It is also possible to display coils in the processing sequence of a previous process. CoilPre-
view displays a map of the next one or more following coils coming onto the line as well as the
position/location and picture of the next defect of the current coil in relation to the input position on
the line. The alarm can be set to alert the operator of a catastrophic defect before it is introduced into
the line. Rules can be set based on defect types and positions.
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The current method of placing hot-rolled coils in storage and the way they are labelled, due to
manual operations, allows for errors, duplications and confusion of coils by size, steel grade, batch
number and melting.

The new bale transport method, once the horizontal bale transport axis project and the installa-
tion of the bale marking robot have been implemented, involves the automatic setting of unique digital
marking codes on the body of the bale. This eliminates the accounting disadvantages listed above,
but it also introduces difficulties in recognising bale positions in the shop floor and in quickly trans-
lating digital marking data to the appropriate code for the product.

The current technical equipment of the cranes in the storage areas of the workshop does not
allow the bale markings to be recognised and the movement of the bales to be accounted for.

The actual location of coils by coordinates in warehouses is taken into account by the foreman's
logbook, is not displayed automatically, and causes disruption when forming coil processing and plate
cutting jobs, and when picking metal for shipment.

The terms of reference for the project included the following points[8]:

The warehouse organisation system must comply with ArcelorMittal's IT policies. IT security re-
quirements are attached. According to equipment unification and corporate policies, equipment
should be selected from the following brands: networking, telecommunication equipment - Cisco;
personal computers, workstations, printers - Hewlett Packard; telecommunication, server and electri-
cal equipment cabinets and racks - Rittal; controllers and automation components - Siemens; video
cameras - Hikvision. Detailed discussion of specifications must be discussed with the customer. This
obliges potential suppliers to comply with ArcelorMittal's policies.

The finished goods handling system is installed on cranes and is based on the PLC SIMATIC
S7 and the operator panel SIMATIC PanelPC, which combines the functionality of a computer and a
human-machine interface (HMI), the PLC is designed to collect and transfer data from various sys-
tems to the operator panel computer. The operator panel displays the warehouse layout with the stor-
age locations, the position of the crane and the load-handling device, a list of the tasks assigned to the
crane to move the products in the warehouse with the initial and final locations of the operation (the
locations are highlighted on the warehouse layout). The position of the load-carrying equipment is
determined by the dedicated positioning system and, together with the coil identifier, is used to de-
termine whether one of the jobs issued by the WMS has been completed.

A video surveillance system is provided to monitor the process of receiving products for storage
and shipping products to the customer without a recording function [9].

The coil identification system is based on the application of optical identification technology,
which is a digit-letter or QR/ Bar code and includes: fixed optical readers installed at the crane grip
and designed to read the identifiers of the lifted product unit.

Optionally, mobile optical readers for monitoring (confirming) the shipment of products to the
customer and performing periodic warehouse audits (in the case of 1D/2D code marking of coils).

If the applied bale ID is not within the range of the stationary reader, the operation can be
completed without identification, the system highlights the job corresponding to the starting position
and destination position of the executed operation, the crane operator must manually confirm the
execution of the operation. The job can be considered completed once it has been confirmed by the
hand-held tool.
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Figure 9 - Block diagram of the control system
The load-carrying equipment coordinate system serves the following purpose: to monitor the
current position of cranes.
The positions of the crane mechanisms (crane travel, trolley travel, lifting) are determined by
means of laser rangefinders whose beams are directed to the appropriate dead-ends. The rangefinders
are installed in a special protective metal cover to prevent failure due to mechanical influences.

Figure 10 - Laser rangefinder
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Transmission trolley position detection system. Transfer carts, designed to move bales between
bays, are equipped with laser range finders to determine the current position on the tracks. The range-
finders are fitted in special protective metal covers to prevent failure due to mechanical impact. Com-
munication with the rangefinders is via a Wi-Fi wireless network.

A system for identifying bales that are swept into neighbouring shops. Stationary optical readers
and sensors are installed on the inter-workshop conveyor to move the bales for further processing.

Warehouse wireless communication system. In order to integrate the cranes into the company's
existing information system, it is planned to cover the entire area of the finished product warehouse
with a seamless Wi-Fi connection, which eliminates short-term interruptions in communication when
the crane is moving. It is planned to install access points throughout the warehouse, united into a

single network The system of identification of rolls moved to the neighboring workshops.
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Figure 11 - Wi-Fi structural diagram

The installation of the hot-rolled coil warehouse management system will: reduce downtime
for shipment of equipment; create a centralised management of the finished product warehouse, gen-
erate reports on product movements in the warehouse, identify the location of products, store infor-
mation on completed jobs and operations; organise optimal product movements in accordance with
tasks from the warehouse management system; prevent erroneous movements (shipment to a location
not in accordance with the job or without a job); ensure
Conclusion. Digitalisation of production is a chance for domestic enterprises not only to increase
their own profits, but also to reach a new technological level of development and find new market
niches. In addition to short-term economic benefits, Industry 4.0 is an excellent opportunity to
strengthen cooperation between business and applied science. Domestic developments of universities
and research institutes can offer resource-saving, highly efficient, science-based technologies to pro-
duction.
In addition, new high-tech IT service companies will be created around digitalisation projects, capa-
ble of competing internationally in the future. All this will also contribute to the development of
highly skilled human capital.
The implemented projects have increased the shop's quality (yield of good, first grade), production,
optimised production processes as well as the automation of dangerous and labour-intensive opera-
tions.
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Jninponempo6cvko2o depaicagnozo yHisepcumeny HYmMpiuwHix cnpas,
KaHOuoam 1opuoudHUX HayK, CMapuuil HayKogutl cnigpooOimHuK, 0oyeHm

VY cydyacHHUX yMoOBax, MpIOPUTETHUM HampsiMoM AisuibHOCTI HanionanbHoi nominii Ykpainu €
3a0e3neueHHs] Ta TapaHTyBaHHS peallizalii KOHCTUTYLIHHHUX MpaB KOXKHOTO TPOMAJsSHHHA HAIIOl
Jiep’KaBy, 3amo0IraHHs 3JIOYMHHUM MOCSTaHHSAM, O0COOJIMBO 3 OOKY OpraHi30BaHUX yTPYINOBaHb 1
3JIOYMHHUX OpTraHi3aliil, 3aXUcT TPOMAJSIH B/l HACHJIBHUIBKUX i, @ TaKOX 60poThOa 3 0COOIHUBO
HeOe3MeYHNMH 3JI0YMHAaMU, TAKUMH K p0o300i Ta rpabexi, HAHECEHHS TSKKHX TIJIECHUX YIIKOKEHb,
exoHoMiuHi1 3704ynHM [1]. HarmionanpHa momimiss YKpaiHuW Big3HA4a€TbCs BHUCOKUM TOKa3HHUKOM
BUSIBJICHHS Ta PO3KPUTTS 3arajbHOKPUMIHAJIBHUX 37104MHIB. TOMY 0cOOIMBO Ba)JIMBOIO € ITpodiieMa
B3a€MO/Iii OTIEPaTUBHUX MMiJIPO3/LIIB, CTBOPEHHX JJIsi OOPOTHOM 31 37IOUMHHICTIO B PAMKaX BUKOHAHHS
CBOIX 00OB'A3KiB, 3 HaceleHHsM. OXOpoHa rpomajachbkoi Oe3meku, 3a0e3nedeHHs mpaB 1 cBoOO
IpOMaJsiH, a TakoX OOpoTh0a 3 KOPHCIMBO-HACUIBHUIIBKMMHU 3JI0YMHAMHU HE MOXYTb OyTH
e(deKTUBHUMHU 0e3 MIATPUMKU HACEJICHHS.

3akon VYkpainn "lIpo HarmionansHy momimito" BCTAHOBIIOE KOHKPETHI BUMOIHM IIOJO
oprasizarlii B3aeMoii oJIiiii 3 HaceIeHHAM. 30KpeMa BiAMOBIIHO /10 IT. 2 CT. 9 11boT0 3aKOHY MOJIIIis
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3000B's13aHa 3a0e31euyBaTy MOCTiitHE 1HGOPMYBaHHS OpraHiB JAep>KaBHOI BJIaJ I, OPraHiB MiCIIEBOTO
CaMOBPSIyBaHHS Ta IPOMAJICHKOCTI ITPO CBOIO AISUTBHICTB Y c(hepi OXOPOHH Ta 3aXUCTY MPaB 1 CBOOO
JIFOTMHU, TIPOTHU/IIT 3JIOYMHHOCTI, 3a0e3nedeHHs my0JiuHoi 0e3neku 1 mopsiaky. KpiMm Toro, myHKT 6
Ti€l K cTaTTi nmepeadayae, M0 MPOSKTH HOPMATHUBHO-TIPABOBUX AaKTIB, IIO CTOCYIOTHCS IpaB Ta
cBOOOJ JIOAMHU, 00O0B'SI3KOBO MiJUIATal0Th I'POMAJCHKOMY OOIOBOPEHHIO y HOPSIKY, BU3BHAYEHOMY
MinicTpoM BHYTpIIIHIX cipaB YKpaiHu.

VY cBoto uepry, cT. 11 3akony Ykpaiau "[Ipo HarionanbHy mosmimito" 3akpirieHO TOJ0KESHHS,
3TiTHO 3 SIKUM "ISTBHICT MOl 3/IIHCHIOETBCS B TICHIN CIIBIpAIll Ta B3aEMOJIT 3 HACEIICHHSM,
TEPUTOPIAIBHUMHM TpOMajaMd Ta TIPOMAJIChKUMHU OO0'€lHAaHHSAMM Ha 3acajax M[apTHEpPCTBa 1
CIIpsSIMOBaHA Ha 3aJI0BOJICHHS iXHiX moTped". Takox, mMyHKT 2 cTtarTi 89 TOro x 3aKOHY BHU3HAYaE
CHIBIPAIIO Ta B3a€MOJIIO TMOIIIT 3 TPOMAJICHKICTIO K HEOOXIAHY YMOBY Il €(h)eKTUBHOI pOOOTH
MOJIIl, 0 CHOpsSMOBaHA Ha BUSBJICHHSA Ta YCYHEHHS MpoOJeM, MOB'SI3aHUX 3 3AIHCHEHHSAM
HOJIIEHCHKOI IAIbHOCTI, @ TAKOXK Ha CHPUSHHS 3aCTOCYBAaHHIO Cy4aCHUX METOJIB JJIs MiABULIICHHS
PE3yJIbTaTUBHOCTI Ta €hEKTUBHOCTI TaKOT isSUILHOCTI [2].

[TutanHs B3aeMoAil HAceNEHHS 3 MOJIIIEI € aKTyalIbHUM 1 € MPEAMETOM JOCTIIXKEeHb 5K
MPAKTUKAMHU-TIPABOOXOPOHIISIMU, TaK 1 HAYKOBISIMHU 3 TMPAKTHYHOI Ta TeopeTHdHoi chep. 3HauHul
BHECOK Yy PO3BUTOK IIi€i mpobieMaTHKy 3poOiieHo Takumu BYeHumH, sk M.I. Anydpies, O.M.
bannypka, M.B. I'ony6, B.I. dsuenko, A.Il. 3akamok, A.Il. Kirtomaivenko, JI.M. Kononkin, A.I1.
Kopenes, M.B. Koctunpkuit, F0.®. KpaBuenko, C.JI. Kypuno, A.B. Maiinukos, C.I. Cy6ora, B./I.
CymieHko Ta iH.

OctaHH1 1IeMOKpaTH4HI NPOLECH B KpaiHi NPU3BEIH 10 3pOCTAHHS aKTMBHOCTI IPOMAJICHKUX
oprasizamiii 3 MpaBOOXOPOHHUMH (GYHKIISAMHU. [le MOXXKHA TOSCHHUTH 3pPOCTAIOYHMM IHTEPECOM
IpPOMaJICBKOCTI YKpaiHM 10 BUPILICHHS CKJIAJHUX MPpoOseM, NOB'SI3aHUX 3 NPOTUIIEI0 37I0YMHHOCTI
Ta 3a0€3MEeYeHHSIM I'POMAJICHKOTO MOPSAKY. Y 3B'SI3KY 3 IIMM IIPAaBOOXOPOHHI OpraHu 3000B's13aHi HE
nuiie 3aiicHioBaTH cBoi PyHKUii y cdepi mpaBomopsanaky, ane W Opatu Ha cebe OUIBII HIMPOKI
couianbHi 000B'sI3KM Tepen HaceneHHsM. Lle Bumarae posmupenHs B3aemoaii HarionansHoi mosmimii
(mami — HIT) 3 conianbHUMHU TpyNamMu, pi3HUMH BEPCTBAMH HACEJIEHHS Ta CYCHUIBCTBOM B IILIIOMY.

3aBAsIKM B3a€EMOJIT 3 TPOMAJICHKICTIO, MOJMILISI MOKE MiIBULLIUTH PIBEHb 1 €()EKTUBHICTb CBOET
poboTH y 3abe3neueHHi MOPSAKY B TPOMAACHKUX MICISX, OOpOTHO1 3 XyNiraHCTBOM, 3amoOiraHHi
KpaJKOK JIep>KaBHOIO Ta MPUBATHOTO MaiiHa, a TAKOX B MPOQ1IaKTHII IPABOIIOPYIIEHD 1 BUSIBICHHI
(bakTopiB, 1110 CIPUIMHSIIOTH 1X BYMHEHHS [3].

Ha cywacHomy etami po3BUTKY KpaiHHM BUHUKAIOTh MEBHI CKJIQJHOII y B3a€MOJIIT TOJIIIT Ta
rpoMajicbkocTi. Lle MosCHIOETbCS AeIKMMHU HeJl0JIiKaMu, 30KpeMa: HU3bKHI piBeHb 1H(OPMOBAHOCTI
IpOMaJiiH I10/I0 3JIOUMHHOCTI Ta AISIIBHOCTI MOMiMii y O00poTh0i 3 Hew. ['poMaasHu HE MaroTh
JOCTaTHBOI CBIIOMOCTI MPO MpOOJIeMU 3JI0YMHHOCTI, a TAaKOX MPO POJib 1 YCHIXM MOJIMIl B LIk
cdepi.Y3aranbHeHe CTaBIEHHS A0 MO, SKe MOXe OyTH BKa31BHUKOM CTaBJIEHHS CYCILIbCTBA J10
il mismbHOCcTi. lle BimoOpakaeTbcs y HENOBIpI Ta HEraTUBHOMY CHPUHHATTI POOOTH MOJiLii
3arajoMm.I'pomManssHi  HE  TPOSBISIIOTH  JOCTAaTHIO TOTOBHICTH  JI0  CHIBPOOITHUIITBA 3
MIPAaBOOXOPOHHUMH OpraHaMu B3arajii. BincyTHs OakaHHS rpomajsiH aKTHBHO CIIBIIPAILIOBATH 3
TMOJIILIIEI0 Ta HajJaBaTh HeoOxinHy iHopMalito.llpectnx mpodecii momineiicbkoro HU3bKUM, 110
MOK€ BIUIMBATH Ha TMPUBAOIMBICTH IIi€l mpodecii aAms MONoAl Ta MOTEHUIWHUX TpamiBHUKIB.L]i
HEZOJIKY BIUIMBAIOTh Ha MPOIIEC B3a€EMOJIT MK MOJIIIEI0 Ta TPOMAJICHKICTIO 1 TOTPEOYIOTh yBaru Ta
BIOCKOHaneHHs [4, c. 99-100].

Y 3B'I3Ky 3 [WUM, OCHOBHUM TMPIOPUTETOM JUISI TMPABOOXOPOHHHX OpraHiB, 30KpeMa
OTIepaTUBHUX MiJIPO3JLTIB, € BXKHUTTS HEBIAKIATHUX Ta €(DEKTHBHUX 3aXOJIB JJS TMOJIMIIECHHS
omnepatuBHOI oO0cTaHOBKU. Cepesl TaKUX 3aXOIB BaXXJIMBE 3HAUCHHSI MArOTh Jii MPaBOOXOPOHIIIB
IIOZ0 3aJTy4eHHS TIPOMAJCHKOCTI /0 OXOPOHHM IyOJIYHOTO MOPSJIKY, SK uepe3 TIpoMaJIChKi
(dbopMyBaHHS, TaK 1 4epe3 OKPEeMHUX I'pPOMAJIfH, Kl MalOTh BIAMOBIIHUN JOCBLJ, 1HpOpPMAIIO Ta
OaxkaHHS NPUETHATHCS J0 MOJIILIT Y TPOBEASHHI BIINOBITHUX 3aXx0/1iB. Haa3BruvaiiHo BaxIIMBO, 11100
TOJTILIISI HAJIEKHUM YMHOM OpraHi3oByBajia 110 poO0Ty, MAKCUMaJIbHO €()eKTUBHO BUKOPHCTOBYBAJIa
MOTEHI[iaJl HACeJIeHHs Ui MOKpAIleHHs CUTyalii 3 0e3reKoro Ta 3ajyyaia J0 CIHiBIpali sKkoMora
O1TbIIIE TPOMA/ISH.
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Takox HEOOXITHO TOBHICTIO BHKOPHUCTOBYBAaTH HAKOMWYEHUH 3apyODKHUN JOCBIA OO
B3aeMOAIl TOMiIii 3 HaceleHHsaM. Y kpaiHax, Takux sk CIIA, Himeuunna, @paHiis,
Bemukobpuranis, ABctpisi, benbris, Itanis, SmoHis Ta iHII, BBAXXAETHCS, 110 B3aEMO/IIS MOMIIIT 3
HACEJICHHAM € HE0OX1THOI0 YMOBOIO JUIst €peKTHBHOT pOOOTH MPaBOOXOPOHHUX opraHiB. Lli kpainu
BIPOBADKYIOTh PI3HOMaHITHI Tporpamu B3aemonii, Taki sk "Cyciaceka momomora, "3ynuHH
snmounHn", "I'pomancekuii matpyns", "AaminictpatuBHa gomomora”, "KomaHaum HEpPO3KpUTHX
ciupaB", "JlomoMmora >kepTBaM TPABOMOPYIICHb" Ta IHII. TakKoXX MPOBOJUTHCS CTBOPCHHS
OTIEPAaTUBHUX IPYI JJIS1 OXOPOHU IPOMAJICHKOTO MOPSAIKY 1 00pOTHOU 3 MPaBOMOPYIICHHSIMH, 8 TAKOXK
YTBOPECHHS HAYKOBUX Ta TEAAroriyHMX OpraHizallii, skl MepelaroTh MOJIIMIl Pe3yJbTaTH CBOET
pOOOTH Ta HAIAIOTh PEKOMEH/IAIIIT 3 MiBHUIICHHS e()EKTHBHOCTI IIPAaBOOXOPOHHUX OpraHiB [4].

Y BenukoOpuTaHii iCHye NO3WTUBHHMH MPUKIA] B3aeMOAIl MOMiIii 3 HaceJICHHSAM, SKi
HA3WBAIOTBCS KOHCYJIBTaTUBHMUMU KomiTeTamu. Lli KomiTeTH oOprafi3oBaHi B KOXHOMY
MOJTIIEHChKOMY OKpYy3i. MeToro 3aciiaHp IIUX KOMITETIB € OOrOBOPEHHS IMUTaHb 3a0e3TMeUCHHS
IPOMAJICBKOTO MOPSAKY, 3ar00IiraHHs 3I0YMHAM, PO3KPHUTTS 3JI0YMHIB Ta BHpIIEHHS MpolieM Ha
BIIMOBIAHIN TepuTopii. Ha 3acigaHHsIX HUX KOHCYJIbTATHBHUX KOMITETIB PO3TJISAAIOTHCS 3BITH Ta
iHdopMaris Bijg momimii. PimieHHs Ta moOakaHHS TPOMAACBKOCTI, SKI PO3TIISIAIOTHCS HA IHX
3acilaHHSX, BKIIOYAIOTHCS [0 IUIaHIB POOOTH BIAMOBIIHOTO MOJIIEHCHKOrO MiIPO3JALTY.
BukopucTaHHs Takoro JOCBily IHIIMX KpaiH, MICIs HOTO PETEeIhbHOTrO aHaNi3y Ta BIPOBAKCHHS B
poOOTY MPaBOOXOPOHHUX OpraHiB YKpaiHW, HAa HaAUly TyMKY, CIPUSATHME aKTHBI3allii B3aeMomii
MOJIIIT 3 TPOMAJCHKICTIO B MUTAHHAX 3a0€3MEYEHHS T'POMAJCHKOTO TOPSAIKY, 3armoOiraHHs Ta
PO3KPUTTSI 3II04YHHIB, BKIIOUaIOUU KOPUCITUBO-HACUIBHUIIbKI 3T0UYUHHU.

BpaxoByroun 3a3HadeHe, MOKHA 3pOOUTH HACTYITHI BUCHOBKH. |)BIOCKOHAJICHHS B3a€MOJIii
TOJIiLIT 3 HACEJIIEHHAM € HEOOX1THOK YMOBOIO sl MOOYJOBH OBIpU IPOMAJISH 10 TPABOOXOPOHHUX
Ta IO BIaaW 3arajom.2)aHaji3 Ta BUKOPHUCTaHHS 3apyOiKHOTO IOCBiAy yd4acTi HAaceJICHHS Y
MIPaBOOXOPOHHIN AiSIIBHOCTI € e(PEeKTUBHUM 3aCO00M MOKPAIICHHS CITIBPOOITHUIITBA MIXK TOJIIIIIEI0
Ta rPOMAJICHKICTIO, IO JO3BOJISIE MIBUIIMTH €EeKTHBHICTH poOOTH moinii. BnpoBamkenHs Moeni
JIsUTBHOCTI TOMiWii 3apyOLKHMX KpaiH, 10 0a3yeTbCsl Ha BUKOPUCTAHHI KOHCYJIBTATUBHOI'O
MEXaHI3My Ta CITIBIpAIll 3 HACEJICHHSIM Yy CIPaBl OXOPOHU TPOMAJCHKOTO MOPSIKY, € aKTyaIbHOIO
noTpe0or0 ChOroJIeHHs.3)He00X1THO PO3pOOUTH Ta MNPUHHATH HOPMATHBHI JOKYMEHTH, LIO
pErIaMeHTYIOTh acleKTH MPAaBOOXOPOHHOI MisTIBHOCTI SK Ha JIEP)KaBHOMY, TaK 1 Ha Taly3eBOMY
piBHI, BKJIIOYarouy 3aKOHM YKpaiHM Ta Haka3u MiHicTpa BHYTPILIHIX CIIpaB.

3arydeHHs1 HaceJIEHHS JI0 MPAaBOOXOPOHHOI JISUTBHOCTI € OJTHIEI0 3 KITFOUOBUX CKIIAJIOBUX IS
MiABUIICHHS €()EeKTUBHOCTI POOOTH MOMIMii B 3a0€3MeUeHHI TPOMaJIChKOT0 MOPSIKY, MPOMiTaKTHIl
Ta PO3KPUTTI 370YMHIB. B3aeMosisi MpaBOOXOPOHHUX OPraHiB 3 IPOMAACHKICTIO, YJOCKOHAJIEHHS
rpoMaJIcbkuX (pOopMyBaHb MO OXOPOHI TPOMAJCHKOTO TMOPSAAKY Ta aKTHBHA y4acTb TPOMaiH y
BUpIIIEHH] Npo0JieM Ha MeBHIA TepuTopii - 1€ CydacHI BHUMOTU. BpaxoByrouu 1ie, SIKICHE
pedopMyBaHHS MPABOOXOPOHHOT CHCTEMH B HaIlliil KpaiHi HEMOXJIUBE O€3 YBaru /10 WX acMeKTiB Ta
BpaxyBaHHS BUMOT ChOTOJICHHS.

He meHm BakiIMBOIO MpoOIEMOIO € peanizaiis 3A1HCHEHHs COIiaTbHO-TIPABOBOTO 3aXUCTY
IpOMaJisH, SIKI CIPHUSIOTH ONEPATUBHUM MIAPO3AUIaM KPHUMIHAJIBHOI MOMIIii. AJje OUIbIIICTh
¢axiBuiB ramy3i OPJl Bu3HaIOTh, 1110 KOPiHb BCIX IHUX MPOOJIEM KPUETHCS Y HEAOCKOHAIOCTI abo
HEeJIOPOOJICHOCTI YMHHUX HOPM BITYM3HSHOTO OMIEPATUBHO-PO3IIYKOBOIO 3aKOHOJaBCTRA. [5].
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Abstract

The article addressed the following questions:

- the role of mental thinking in problem solving;

- psychological and pedagogical features of the inclusion of elements of  mathematical
modeling ;

- explanation of psychological and pedagogical features by various scientists ;

AHHOTAIUA

B cratne 3aTPOHYTHI CICAYIOIHNE BOIIPOCHI:

- pPOJIb YMCTBEHHOM J1€ATENbHOCTH B PELIEHUH MTPOOIIEM;

- ICUXO0 — II€AAarorndycCKue O6’b${CHeHI/ISI, BKIIFOUCHUEC 3JICMCHTOB

MAaTE€MaTU4YCCKOTO MOACIINPOBAHUSA,

- Pa3bACHCHHUC PA3HBIX YYCHBIX O IICUXO0 — NCAArOrn4CCKUX 0COOEHHOCTSIX

Keywords: model, mathematical model, object, logical mentality, mental activities.
KaloueBble cjioBa: Mojciab, MaTeMaTHYecKas MOJACHb, OOBEKT, JOTHYECKOE MEIIICHHE,
oOpa3HbIe JeiicTBHE.

IlocranoBka mnpoOJjembl. BaxHblli OpUHIMI B MPOLIECCE NPENOJABAHUS MPEAMETOB -
MpenojaBaTh MaTepHal IIKOJbHUKAM C MHUHUMAJIbHBIMU 3aTpatamMu BpemeHu. Jljis 3Toro
WCIIONB3YIOTCS pa3IMYHbIE METONBI U cpencTBa oOyueHus. CyIIecTBYIOT pazlUYHBIE METOIbI U
WHCTPYMEHTHI I 00y4eHUsI MaTeMaThuKe. BaXKHEWIINM M3 HUX SIBJISETCS METOJ MaTeMaTUIECKOTO
MoJenupoBaHusd. B conepikaHue 3TOro MeToJla BXOJAT pa3ziIMyHbIe HAMISAHO-WIUTIOCTPATUBHBIE
CpelCTBa, OTBEUAIONINE TPEOOBAHUSAM MTPUHITUTIA HATJISTHOCTH.

OOyueHne peneHIIo TeKCTOBBIX 3a/1a4 - caMasi OTBETCTBEHHAs paboTa Ha YPOKax MaTeMaTHKU.
[IIxombHUKAM YacTO CIIOKHO pemiaTh IpooiemMsbl. B CBs3M ¢ 3THM pUMEHEHNE MOICTIUPOBAHUS KaK
MeToj1a 1aeT 3G (HEeKTUBHBIE PE3yIbTATHI.

N3BecTHO, uTO y4yeOHasi NEATENIbHOCTh NMIKOJIBHUKA B IMPOIECCE PEIICHUsS 3a/ad HanpsIMYO
CBSI3aHAa C YMCTBEHHOW jaedarenbHOCThIO. [Ipormecc perneHust mpoOiieM COCTOMT W3 JABYX YacTeu:
mporiecca BHEIIHETO BO3JACHCTBUS W MpoOIlecca YMCTBEHHOW JesrenbHOCTH. Korma BHenmHue
BO3/ICUCTBUS HAIIPaBJICHBI MPABUIIBLHO, JIETYE HAUTH pElICHUE.

57



58

VI international scientific conference. Tallinn. Estonia. 13-14.07.2023

HIkoAbHUKK JOJKHBI MOHMMATh COJAEpXKaHHE 33Jauyd W yMEThb MOJENUpOBaTh €€ Ha
MaTEMaTHYECKOM si3bIKe. JlJI 3TOro y4UTeNb JOHKEH MO3HAKOMUTh YUYEHHMKOB CO BCEMM dTanaMu
pelieHus 3a1a4 1 0003HAYUTh LIeJIb KaXKI0T0.

Otan mepexoja OT TEKCTa 33Jaydl K €€ MOJEIbHOMY SI3bIKYy aKTHBU3UPYET aOCTpakTHOE
MBIIIJICHUE IIKOJIbHUKA.

Pemenne mpobnembl 0OHApy)KMBaeTCsl MyTEM BHU3YAIbHOTO U TpadUUecKOro OINHCAHHS
3aBHCHMOCTEH, TaHHBIX U HEU3BECTHBIX, OMUCAHHBIX B TPO0OIJIEME, a TAKXKE ITyTEM OMUCAHUS TEKYyIIen
poOJIeMHOM cuTyanuu B OoJiee 001eM U yCTHOM BHJIE. B KOHIIE mpoliiecca MKOIbHUK T0JIKEH YMETh
pasnuyarh JaHHbIE, YCIIOBUS U HEW3BECTHBIE, BhIpaxkass mpobOiieMy B neiaoM. IIIKonbHUK MOXKET
pelINTh 3aJady CaMOCTOSITENIbHO, TOJBKO €CIM OH YMEET BBIPa3UTh €€ HarJIaJHbIM U
MaTEMaTHYECKUM S3BIKOM.

Ilcuxo — mnemarormyeckne 0coO0eHHOCTH. BiiltoueHue >3JI€MEHTOB MOJEIMPOBAHUS B
UIKOJIBHYI0 TPOrpaMMy MaTeMaTHKU OOBSACHSAETCS Pa3IMYHBIMU  ICUXO-TIEarorH4eCKUMHU
acreKTamMHu:

1. Kak cpeicTBO MOHMMAHUS M YCBOCHHS HOBBIX 3HAHUU.

Croponnukamu 31oi uneu sisisitores JI. M. @punman, C. U. Apxanrensckuii, O.b. Enncres,
B. U. Kpynuu, H. C. Ka3zumos, b. C. JI>xabpausnoB u Apyrue. MOXHO Moka3atb. OJHAKO BOMPOCHI
pa3paboTku 1 3PPEKTUBHOTO BHEAPEHUS METOIUKN OOYUYEHUS JIEMEHTaM MOACIHPOBAHUS JI0 CHX
MOp MOJIHOCTHIO HE PEILICHBI.

2. YueHble - TIeIarory, akKIEHTHPYIOIe BHUMaHKE Ha Hiee GOPMHUPOBAHUS MHTEIIICKTYalb-
HOM aKTUBHOCTH IIKOJFHUKOB B YCIOBHUSIX Pa3BUBAIOIIECTO 00YUCHHUS, TPEMOUYUTAIOT (HOPMUPOBATH
nuyHOCTh MKOJIbHUKOB (B.B. laBunoB CTOpOHHUKH 00euX HUIIel OTAAIOT MPEANOYTCHHUE CIEIYIO-
IIUM MPUHIUIAM: MOZENb 00JeryaeT BOCIPHUITHE 000N CUTyalluu, 00eceynBaeT MOJHOTY BOC-
MIPUSATHSL, Pa3BUBAET KOMIIOHEHTH! a0CTPAKTHOI'O MBILUIEHUS (CpaBHEHHUE, aHAJIN3, 000011IeHue, ab-
cTpakuus U T. J1.), yIydiaeT Joru4eckoe MbIIUIeHHEe, 00y4JaeT yueOHOMY MaTepHally U BCe 3TO M03-
BOJISICT TIOJIyYUTh BaYKHBIC XapaKTEPUCTUKHU U CBOICTBA 00 n3yyaemMoM oobekte. [93; 185].

Brecenune aneMeHTOB MaTeMaTHuuecKoro mojenvupoBanust B V-VI kimaccel MIKOIBI ONpaBIaHo
TaK)X€ MCUXOJIOTMUYECKUMHU U MEeIarorn4eckuMu cooOpakeHussMu. [loTomy yToO mcuxosoruyeckas
MOJIrOTOBKA y4eOHOTr0 Mpoliecca 3aHMMaeT BakHOE MecTo B uccienoBanusax I1.5.I"anenepuna u ero
kosuter. OHU BUJAT Npoliecc 00yUYeHHs KaK MPOILEcC YCBOECHUS CUCTEMbl YMCTBEHHOM €S TENIbHOCTH.
VIMeHHO B ATOM IpoLiecce MBICIUTENBHAS IEATEIbHOCTh BOZHUKAET B PE3YyJIbTaTe COOTBETCTBYIO-
IIET0 BO3ICHCTBUS BHEIIHEH TPAKTUUECKOM AesATeIbHOCTH. TakuM 00pa3om, 9To0bl yU€HUK MOT U3Y-
YHUTH JTFOOYIO OTEpaltio, OH JIOJDKEH CHayalla HayaTh OTEpaIMio Ha OCHOBE MOAXOISAIIET0 MaTepu-
ana. Takum 006pazoM, y4eHHK BUAUT 3JIEMEHTBI, HEOOXOAUMBbIE B OOLIIEM CTy4yae, U OCTENEHHO BXO-
TUT B cuTyaruio. [Ipy 5ToM He Hy»KHO YUUTHIBATh JIMIITHUE CBOMcTBA. Tak, HeoOxoaumMo paboTaTh
HaJ MOJeJblo, 3aMeHsomel o0bekT. Ha camom gene yMcTBeHHas AESITEbHOCTh OCYIECTBIISIETCS
MaTepuaIbHBIMU CpelcTBamMH. Hampumep, Takue MHCTPYMEHTHI, Kak rpaduueckas AuarpaMmma, pu-
CYHOK TeoMeTpuuecKkoil (urypsl, oOpa3Has win 3HaKoBas mojaenb., A.K. Apremos, M.Ary0os,
1. Xamunosa, N.C. Slkumanckas u ap.). [118; 23].

[ToToMy YTO MOAETUpPOBAHUE CHUTYAI[MH IO3BOJISIET OoJiee NETalnbHO «YBUAETH» OOBEKT
uccnenoBanus. ECTh BO3MOXKHOCTB 3apaHee ONpeesuTh HeoOxoaumble onepauuu. [Ipumensemas
MOJIeTIb TIO3BOJISIET PACHIMPUThH cojepkaHue uccienoBanus. CoriacHo npuHuuny [anenepuna-
Tanu3uHON mMOATamHOTO (POPMHUPOBAHUS MBICIUTEIHHON NEATEIHHOCTH, OYEHb BAXKHBIM HTam
MIPOUCXOJUT NMPHU pabOTe MIKOJIbHUKOB C MOJEIISIMU.

Matematuueckue MOJAENH WIrPalOT BAXKHYIO pOJIb B (POPMHUPOBAHUU Yy MIKOJIHLHUKOB
MIpPEe/ICTaBIeHU O TOM, KaKk C MOMOUIbI0 MaTeMaTHUKH MOXHO ONHUCaTh peajbHble COOBITHS U
IpoIecChl. DTH MOJENN UIPAIOT BAXKHYIO POJIb B MCHUXOJOTHYECKOM, MaTeMaTHYECKOM M OO0IIeM
pazButun ydamuxcs. Takum oOpa3zom, AMJAKTUYECKHE W OOIIME MOJAENU pa3BUTHSA, BKIIOYAs
MaTeMaTUYeCKUE MOJENH, SIBJIAIOTCS BaXHBIMM WHCTPYMEHTAMH, HCIOJNb3YEMBIMH B IpOIIECCEe
oOyudeHus. Eciam y4eHHK yMeeT COCTaBIsATh IUarpaMMbl, TaOJIHIlbl, 1UarpaMMBbl, TpaduKu, pe3roMme
coJiepKaHUsl 3aJlayy, YMCIIOBbIE, MATEMATUUYECKUE BBIPAXKEHUS, YPABHEHUS B MaTEMaTUKE, TO OH
o0jasaeT cnocOOHOCTSAMU U HAaBBIKAMH MAaT€MaTHYECKOTO MOJEIUPOBAHUS, M KAXKIBIA yUUTETh
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MaTeMaTHKH JIOJKEH MPENoaaBaTh HOBbIE 3HAHHSI 110 3TOMY BOIpocy ocHoBanue. [118; 23]. [Toromy
YTO MpeIMeT MaTeMaTHUKU (10 OICHKaM) KaK CHCTeMa MOHATUH TpeOyeT JIOTMYeCKOro JeHCTBUS
(me¥icTBusi), 4TOOBI MOHSTH €ro, M3y4WTh, IPUMEHUTH 3HAHUS HA MpaKkTUKe. MaTemaTHueckoe
MOJICIMPOBAaHUE  WUIPaeT BAXKHYI pOJIb B JOCTH)KEHHH BCEro 93TOro. MareMaTHueckoe
MOJIETTUPOBAHUE - €r0 CaMblii HEOOXOAMMBIN M JUHAMHYHBIN 3JIEMEHT B COBPEMEHHOM OOy4eHUU
MaTeMaTHKe. MaremMaTuyeckoe MOJEIMpPOBaHuEe 00jiee WHTEHCHBHO NMPUMEHSETCS B LIKOJIbHOU
MIPaKTUKE, B OCHOBHOM IIPH pPEIICHUHU 3ajJad, TEOpeMax, 'eOMETPUUYECKUX JO0Ka3aTelIbCTBaX H
3agadax noctpoeHuss. CrocoOHOCTh ydYalMxcsl pemarh 33Jayd M0 MaTeMaTHKE 3aBHCUT OT psza
HAy4YHO-TIEJarOTMYECKUX COCTABIISIFOIIMX:

- KaK YY€HUK BOCIIPHHUMAET COJIEPKaHHUE BOIIPOCA;

- KaK IpoaHaJIu3upoBaTh NpolIeMy;

- yMEeT M3JlaraTh KpaTKUH TEKCT B PAa3JIMYHBIX (OpMax B 3aBUCHMOCTH OT COJICpIKaHUS
BOIIPOCA;

- MOKET BBIOpaTh HanboJee MOAXO ISIINE METOIbI PEIICHHSI TPOOIIEMBI;

- YMEET UCI0JIb30BAaTh B3aMMOCBSI3b MEX/Iy KOTMYECTBAMU U CBOMCTBAMHU JCHCTBUII;

- YMEET COCTaBIISATh YPABHEHUS MM HEPABEHCTBA [T PEIICHUS 33a]a9H | T. II.

B oOmiem, ecnu cTaplIeKIacCHUK CHOCOOEH pPElIUTh JHO0YIH0 MaTeMaTH4YecKylo 3aaady (B
npejenax yYpoBHs 3HaHHIA), TO y HETO Pa3BUTA CIIOCOOHOCTh MOJICITMPOBATh MaTeMaTHuecku. CaMblid
BaXHBI 00YyYarOIIUA WHCTPYMEHT, KOTOPBIi MOTHUBHPYET YYEHHUKOB K MOJEIMPOBAHHIO - 3TO
TEKCTOBBIE MJIM CHUCTEeMAaTHYEeCKHE BOMPOCHL. [lOHATHS «MOIENB» M «MOJECIMPOBAHHME» YACTO
KaKyTCsl yYeHHKaM aOcTpakTHbIMU. DakTHuecku, padoTa, BBIMOJHSAEMAas B MPOIECCE PEIICHUS
npo0JieM, HaIPSMYIO CBSi3aHa C MOJICNIeM U MozieupoBanueM. [17; 45]. B Hacrosiiiee BpeMst MOHSATHSI
«MOZENb» U «MOJICTMPOBAHUE» HCIONB3YIOTCA B yueOHMKax mareMaTuku |-V Ki1accoB MIKOJIBI
OnHaKo 5TH KOHIENINHU CIIEAYET UCTIOIB30BATh IPU HEOOXOTUMOCTH.

HIkonpHUKAM HEOOXOJUMO pa3BUTh HJCI0 O TOM, YTO MOJAEITUPOBAHUE - OTO Kak
MO03HABATENBHBIN, TAK M UCCIIETOBATEIBCKUI METO/.

[ToHATHS «MOJIENIB» U «MOJICTTUPOBAHUEY CIIEAYET HHTEPIPETUPOBATh OTHOCUTEIBHO Pa3yMHO
U MPaKTHYHO B Kypce marematuku V-VI kiaccos. [IoToOMy 4T0 MMEHHO B YYEHHKAX STHX KJIACCOB
MIPOUCXOJIAT ONpeAETICHHbIE TICUXOJIOrMUecKue U3MeHEeHHs. VIMEHHO Ha 3TOM 3Tare HeoOXOIUMO
Cephe3HO OTHECTHCHh K BOIPOCY CaMOCTOSITEIBHOTO NpHoOpeTeHHsl 3HaHWi. B To ke Bpems
MaTeMaTHYeCKHue 3HaHMs, MOJYYEHHbIE B ATHX KJaccaX, UIPalOT OCHOBHYIO POJIb B CIEIYIOLIMX
KJ1accax MIKOJIBI.

[TpumMeHeHne MOIETMPOBaHUS B 00YYEHUN MaTEMaTHKE Pa3BUBAET Y YUCHUKOB aHATUTHYECKOE
Y JIOTUYECKOE MBIIIEHHE. [[J1s 3TOT0 HYKHO yIIeNnsaTh OO0JIbIIIe MeCTa PEIISHHIO Pa3HOTO PoJia 3a/1ad.

MogenupoBaHue - 3T0 OCOOBIN BUJ JESITEIbHOCTH, UMEIOLINI BHELIHEE TPAKTUYECKOE CO/IEP-
YKaHWE ¥ BHYTPEHHIOIO TICHXOJIOTHYECKYI0 Mpupoy. Takum 00pa3oM, MOAETHUPOBAHUE MOKET OBITH
YaCThIO ICUXUYECKHUX MPOLIECCOB KaK COCTaBJIAIONIAs YMCTBEHHOH AedTenbHOoCcTH. Hanpumep, K aTuM
mporeccaM OTHOCSATCSI BOCIIPHSTHE, BOOOpakaeMasi MaMsiTh, MBIIIICHHE. DTH KOMIOHEHTH MOTYT
OBITH 3a/1eHICTBOBaHbI B MOJIETUPOBaHUU. [10TOMY UTO KOHIIETIIIUS MOJEIIH U CBSI3aHHBIE C HEW uaen
SIBJISIFOTCS MTPOTYKTOM CJIO’KHOM NTO3HABATEIIbHOM JIESITEIIBHOCTH.

Mogenu  ABASIOTCS  OJHOBPEMEHHO TMPOJYKTOM IO3HABATENbHOM  JAEATENIBHOCTH U
cpencTBoM ee peanu3anuu [118].

[IpumeHenne MonenupoBaHUST B  OOyYEHHUM MaTeMaTHKEe CIYXKUT METOJUYECKUM
WHCTPYMEHTOM pa3BUBAIOIIEro o0ydeHus. [[oToMy 4TO MOAETHpPOBaHHE OTPAKAET TEOPETHUECKYIO
CTOPOHY MBIIIICHHS U CIIEA0BATENbHO, (POPMHUPYET HCCIIEI0BATEIbCKOE MBIIIJICHUE Y IIKOJbHUKOB.
[TosTOMy HEKOTOpBIE YyUYEHBIE-TIENAroTd MpEeUIaraloT o0yd4aTh MOJCIUPOBAHUIO B IIKOJAX
nostanHo[93]:

1) B HaYaNTBPHBIX KJIACCaX B HEMTPUMETHOW ()OpPME WIIM Ha MPAKTHKE,

2) B 5 kiacce ero cyThb pacKpbIBaeTCsl HarJIsHO M HA KOHKPETHBIX IpUMepax;

3) B 6 iacce ywamuecss MCHOJB3YIOT 3JE€MEHThI MOJICIMPOBAHUS JUIsl PEIICHHS 3aad
MOJTYHE3aBUCUMO U MOJIHOCTHIO CAMOCTOSITENBHO.

OnemenThl Jienku B V-V ki1accax HOCAT MPOTIEACBTUICCKUN XapaKTep.
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Copep:xaHue 2JIeMEHTOB MOJICTMPOBAHNS B HAUaIbHOM IIKOJI€ BKJIIOUAET TaKHue JeHCTBHS, KaK
CpaBHEHHE O0BEKTOB, BBISIBJICHUE CXOJICTB M PA3JIMYMiA, HABBIKA 0000IIEHNS U a0CTPAKIIHY.

K mpobneme mMoaenupoBanusi B Ha4aJIbHOU 1IKoJie ecTh uccaeaoBanus A.K. ApremyH, JLIT.
Croitnosoii, E.B. Kononoga, T.H. Xapnamona.

O marematuueckoe Mojenb U MojaenupoBanue B V-V kiaccax ectb MeToanyecKue paboThl
I'.B. Jopodeena, JL.K. V Ilerpa.

Benymuu yuurtenss mareMaTMku B a3epOalPKaHCKMX MIKOJIaX paboTalT € yYeHbIMH-
meronuctamu A.C. Anpirosanos, C.C. IN'amunoB, M. Maxmynos, M. fry6os, P. Illykypos, A.
MamenoB U JAp. U OHU JIOCTUTalOT BBICOKHX pe3yJbTaTOB OOY4YEHHsS 3a CUeT MOJENb H
MO/JICIIUPOBAHUE.
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Abstract

This paragraph discusses the relationship between language and culture, as well as their basic
concepts and approaches to analysis. The problem of the relationship between language, society, and
culture has an important scientific aspect. The actuality of the research topic is that language and
culture are interrelated, as language is the basis of human being and is reflected in culture. That is
why many researchers (I. Grimm, R. Raek, V. Humboldt, A. A. Potebnya) study the problem of in-
terrelation and interaction of language and culture, which is one of the important and serious in the
theory of linguistics. For the first time, the researchers’ aspiration to solve this problem is noted in
the writings of V. Gumbolt. Its concepts and basic provisions are that material and spiritual culture is
embodied in the language and that every culture is national, its nationality is expressed in the language
through a special vision of the world. According to V. Humboldt, the language has a specific internal
form for each people. The main ideas of V. Humboldt are reflected and interpreted in the work of A.
A. Potebnya, as well as in the writings of such researchers as R. O. Jacobson, I. A. Baudouin de
Courtenay, J. Vandriez, Sh. Bally and others. According to the scientists, the development of society
and scientific thought, the need for detailed analysis and study of linguistic and sociocultural pro-
cesses in their mutual interaction is highlighted. It is obvious that it is impossible to consider language
phenomena without establishing the conditions and boundaries of the culture of society.

Keywords: language, culture, linguistic, functions, phenomena.

The concept of “language”

Language is the most important means of communication in a society, which is closely con-
nected with thinking and consciousness. Therefore, there is a need to study this language, which is
engaged in linguistics, one of the central sciences, investigating man and human society in general.

The concept of “language” is usually used in two meanings:

— Language in general as an abstract representation of a single human language-a certain class
of iconic systems;

— A specific language as a real sign system used to communicate in a particular society in a
particular space and at a certain time [55, p. 46].

In his book, F. De Soccer argues that the language is a certain system, the structure of which is
still not fully studied, but which, despite this, is known to all members of this language group and is
the product of its activities, i.e. has a social nature. The language system finds its realization in speech,
i.e. the language is present in the US constantly [53, p. 69].

According to F. De Soccer, the language exists in the collective as a set of prints, available in
each head, like a dictionary, copies of which is quite identical would be in the use of many persons.
Thus, something is available to each people, at the same time a common one and being out of the will
of those who possess it [53, p. 82].

“Language is one of the original etiological systems, which is the main and essential means of
communication of the members of this human collective, for whom this system is also a means of
development of thinking, transmission from generation to generation cultural and historical traditions,
etc.” [5, p. 39].

The linguistic picture of the world

In science the concept of the image of the world is one of the new categories, and its study still
requires a lot of time. Linguistics has two different terms, such as the image of the language world
and the national image of the world. To determine the national image and life is fully considered as:
nature, phenomena, life, folklore, sense of poetry, space-time relationship, and all of this, first of all

61



62

VI international scientific conference. Tallinn. Estonia. 13-14.07.2023

through language. It is well-known that the methods of translation and comparison are used to under-
stand the language of any ethnic group. The carriers of the same language from their own world in
the form of a set of knowledge about the world, reflected in phraseology and grammar. At the same
time, according to V.A. Maslov, the meaning of the image of the world is the substance of the word
and judgment, the change in meaning, the emotional activity of the world, the personality and the
nature of its use [6, p. 37].

According to G.A. Bravian, the linguistic picture of the world is information about the inner
and outer world, accumulated through living languages. The national image of the universe is based
on static images consisting of categories of knowledge characteristic of a given population. It is the
mythical principle of the worldview of the nation. One of the most active and creative forces of this
world is the space and time of communication. In visual arts, spatial time means a significant event
and phenomenon.

Any name appears in the language, and it is passed from generation to generation. Every nation
has a spirit of its own developed spirit, strength of spirit and the ability to keep it from generation to
generation. It is closely connected with the human mind, culture and spiritual life. Against the back-
ground of Humboldt, language does not directly represent the world, but it reflects the human per-
ception of the world. According to the scientist, the word is not an exact symbol of the subject, but
rather an image of our imagination as a result of the linguistic creative process. When a language
depicts any person, the speaker opens the world around the world and represents it.

The history of a particular language cannot be considered as a developer of the language, the
user and its owner, regardless of the history of people. The connection between the history of the
language and people is bilateral relations which are preserved by the ancient traditions of the people,
ethnographic ideas about life, dictionaries of names and historical works.

Ethnographers, cultural scientists cannot deal with linguistic facts when studying the lifestyles,
traditions and customs of people; language is one of the tools that have been preserved throughout
the world for many generations. The assumption of some new ones related to science differently from
the point of reference, since there are many reference books that link the national language and cul-
ture, as well as the influence of culture on language. However, the point of the subject of this science
is that it is translated into the language of the national mentality and spiritual values.

In each language the perception of the world is cut through carious linguistic facts. The linguis-
tic world is in many ways similar to the logical image of the human mind. The similarity between
phenomena affects to taking of conceptual categories. If the names of these types of expressions are
the basis of the language, then the world of phenomena can be traced to the peculiarities of the nation.
Linguistic sciences have many opinions about the relationship of national culture and language.

Ethnolinguistic and scientist E. Zhanpeisov in the work “ethno-cultural vocabulary of the Ka-
zakh language” researched the epic of M.Auezov which is called “the Way of Abay”. Here he noted
that the study of ethnography in terms of linguistic and folk life is a huge contribution to the popular-
ization of cultural language.

Consideration of the nature of any linguistic phenomenon, based not only on language models,
but also on worldview, traditions and national identity. It is a general law of ethno-linguistics and
linguistics. Professor K. Zhubanov stated: “It is well known that the oral tradition of the nation was
preserved as a cultural and linguistic heritage for the generation of ethnic groups in each era, and a
new branch of language and culture emerged.”

Because people have a different lifestyle, they have different names. A language is a long period
of time, it does not change immediately, its change depends on the culture” [25, p 290, 92-93]. These
studies by professor K.Zhubanov, who left behind an indelible heritage and scientific path of our
language, show the first symbols of ethno-linguistic science and linguocultural disciplines of lin-
guocultural subjects, which today have chosen a solid foundation.

The idea of academician A. Khaidar about “the rich treasure of language is the treasure of lin-
guistic dynasties of national reality” lies at the heart of linguistic science. Linguistic is the result of
nationality and knowledge of the language born with the goal of preserving, reviving, cognizing and
presenting it to future generations, retained in historical memory and language for centuries, as a
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spiritual and cultural heritage. Secondly, language in the broadest sense is aimed at explaining the
conceptual system of culture which based on other cultures and explaining their position in the lan-
guage. Scientists also have the task of identifying cognitive structures that are deeply rooted in sym-
bols. Third, using cognitive methods they find out how cognitive mechanisms in the phraseology of
a language are relative and comparable, reveal cultural expressions based on linguocultural analysis,
analyze the image-oriented basis of emotional-semantic phraseological expressions, and determine
the role of linguocultural competence in understanding the meaning of phraseology.

The problem of realities of the language

The problem of realities of the language is reflected to the language of culture, as well as the
theoretical and practical problems of their translation into English.

To solve the above problems, the researcher focused on complex linguistic methods: linguistics,
conceptual, etymological, cultural and linguistic reconstruction, experimental cognitive linguistics,
and cognitive theory of metaphor.

As the same time, linguocultural competence of linguistics, cultural connotation, and other con-
cepts related to materials in language are determined. However, scientists would like to emphasize
that linguistic-cultural terminology or conceptual apparatus is not limited to the definitions that they
have defined or presented today. The state of theoretical novelty, which deepens in the field of re-
searcher in any field, is typical to linguistic culturology.

There are various attempts to highlight the functions of the language, but all the researchers,
diverging in particulars, are united in the fact that there are two important functions that the language
performs in human being-communicative and cognitive.

Language serves communication, it is the main, the most official and socially recognized of all
kinds of communicative behavior. “Language is a communicative process in its purest form in every
society known to us”[49, p. 211].

Main functions of language

Cognitive function of language (from Latin cognition — knowledge, cognition) is connected
with the fact that in signs of language the consciousness of the person is carried out or fixed. Language
is a tool of consciousness, reflects the results of human thinking.

In addition, the language distinguishes a number of private functions:

— Stating — for a simple “neutral message of fact”;

— Question — to request information;

— Appletini (lat. appello “appeal to someone”) — serves as a means of appeal, motivation to
certain actions;

— Expressive — express a voice (intonation, selection of words) the attitude of the speaker, his
moods and emotions;

— Contactor (actual) — to create and maintain contact between the interlocutors (the formula of
greeting, and farewell, the exchange of replicas of the weather);

— Metalinguistic — for interpretation of language facts (explanations of terms, unfamiliar
words);

— Indicator — for the designation of belonging to a certain group of people [39, p. 103].

The main function of the language is cumulative, as the language in this function acts as a link
between generations, serves as a “repository” and a means of transmission of non-linguistic collective
experience.

Relationship between language and culture

It is necessary to pay attention to the aspect of personality in the language paradigm. The rela-
tionship between the phenomenon of such a culture and language requires study. And this is a ques-
tion of social change in a society where every nation lives. According to researchers, cultural linguists
have comprehensively examined the relationship between language and culture. Language is phe-
nomenon of culture, as a manifestation of national culture, has not yet been studied in science. Cul-
tural communication is a pragmatic way of interacting with a complex of cultural and linguistic as-
sociations. Learning the language is used in the speech that visualizes with the respect to cultural
values. In this regard, the scientific audience often mentions the concept of intercultural competence,
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which focuses on collecting, synthesizing linguocultural communication. Each of these concepts is a
complex and systematic problem.

Today culturology is the basis for the knowledge of the national language in some studies of
G.S. Smagulova, A. Aldasheva, A.Salkynbay, A.Seisenova, G.Kajigalieva and etc.

G.S.Smagulova defined the interrelation of the national language culure that studied the concept
of culture in the linguistic aspect from the point of semantic idioms. In this work it reflects the spec-
ificity of linguoculturology: “Linguoculturology is ethno-cultural and ethno-psychological factors
and components of the national cultural significance of the language through the language studies in
the direction of culturology, and shows modern appearance of the national language identity without
any ideology. In this case, language is the subject of studying trilingual, lingvoculturological aspects
[13, p 147].

The purpose of the subject of studying the linguistic culture in civilization along with the de-
velopment of social sciences is expressed in the subject of the study. In this context, it is also worth
noting that the linguistic information is related to the cultural life of our people. In A.Salkynbai’s
dictionary of the language: “The study of linguistic data is primarily to determine common humani-
tarian, cultural and civilizational aspects of languages”. The world of consciousness and customs is
reflected in the whole language, as well as in the name and the way of its expression in the linguistic
and cultural aspects [14, p 41].

A. Seisenova emphasizes the unity of folk culture and national mentality, which compares eti-
quette with the forms of the linguocultural aspect and concludes that “linguoculturology is the inter-
action of culture with the language system and the connection of language factors with human factors”
[15, p 19].

Linguoculturology in linguistics also provides cultural information from the life of other na-
tions. It also seeks to compare a nation with its neighboring countries or its tradition. In this respect,
the language and cultural theme was not neglected by those who were engaged in translation. In
linguistic and cultural problems of translation, A.Aldasheva noted that linguistic culture is much
broader than the latter, because it is the language in each language unit that is an element of a certain
nation, its own language, which does not replace others, word, phrase, aphorism, prose; draws atten-
tion to the fact that the so-called word “person” can provide information about national, social, ethnic,
political, moral and living standards and principles [16, p 121].

The theoretical foundations of linguistic and ethno-linguistics do not contradict the fact that the
object and purpose of the study are radical. The relationship between the two can be seen as a link
between the general and the code, the whole and the fragment. More specifically, the object of ethno-
linguistic research is the “linguistic world”, which is an aggregate of an ethnos. Depending on the
nature and relevance of the components of this principle, the fact that researchers distinguish the
entire range of the “linguistic world”, known as “ethno-linguistics”, for certain areas of an ethnic
group, cannot determine the entire assessment. In this regard, “it was born between ethno-linguistics
and social sciences” (B.Worf), “it is reflected in the language and traditions of the population” (F.de
Sossyur), “ethnic recognizes the world through language, its tradition, ethnography, mythology and
other symbolic events” (E.Sepir), and “the realities of ethno-linguistic anthropology” (USA), “ethno-
linguistic scientists study only “old world” or “archaism researcher” science” (E.Janpeyisov), “ethno-
linguistic is interdisciplinary science” (M.Kopilenko). Ethno-linguistic aspects Steak does not clas-
sify as science, but it is classified as areas of complexity, which define various aspects of its origin.
In fact, they are combines into one channel. Academician A. Khaydar, who studies various aspects
of ethno-symbolism associated with ethno-linguistics based on such linguistic data, divides:

1) Related to the ethnic groups in general (for example: ethnography, ethnology, history, folk-
lore, mythology, astronomy, pedagogy, didactics and other sciences).

2) Directly associated with ethnic groups to determine the nature of the language (for example:
etymology, dialectology, onomastic, phraseology, terminology, lexicography, sociolinguistics, psy-
cholinguistics, ethno-linguistics) [17, p 12]. Thus, we see in the linguistic sources of the ethnos that
links these two branches of science with ethno-linguistics. One of such continuities is the linguistic
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culture associated with cultural studies, which is in the interests of the interests of the ethnos of cul-
ture.

Today, cultural recognition through linguistics is mentioned in the science of ethno-linguistics
in front of linguistic cultural studies. Linguistic dictionary: “The direction of linguistics, which con-
nects ethno-linguistics (Greek and French) with linguistic culture, language, ethno-cultural and psy-
chological factors” [18, p 275].

Linguistic science is made up of American scientists F. Boas, E. Sepir, B.L. Lorf, Hirer and
others. The source was in works of N.I.Tolstoy, who used the Russian language in the late 80s of the
19" century to study the language and culture of folklore with Russian scholars F.l.Busslayev,
A.N.Afanasyev, A.A.Potemnya. Ethno-linguistic studies of such scholars as V. Ivanov, V.T.Toporov
raised the nominal sphere to the highest scientific level. Russian scientists studied the history of a
particular language in close connection with the culture, history and ethnography of this nation. In
this context, the Russian journalist O.S.Akhmanova commented: “Ethno-linguistics is a part of
macro-linguistics, interacting with the language and interrelation of linguistic and language factors
of the functioning and development of languages” [19, p 539]. This definition in the dictionary indi-
cates a direct connection between language and people, and the subject of the study is the subject of
the other disciplines.

The concept of “culture”

Analyzing the concept of culture, it is necessary to note the fact that today there are no univer-
sally recognized and universal definitions. Researchers in the field of modern cultural study recognize
that culture is complex and multidimensional. In their view, it was impossible to explain the concept
of culture in an exhaustive way, using only one methodological approach. Therefore, it is important
to know the basic approaches to the cultural definition:

1. The anthropological approach is considered to be one of the most common. According to
this approach, culture is all that man has created. This understanding is based on the opposition “nat-
ural-artifact” and distinguishes between things and phenomena that have an exceptionally natural
origin (“nature”) and are associated with human activity and culture.

2. The axiological approach avoids the above-mentioned problem because it comes from the
opposition “cultural-non-cultural” and divides the social and cultural aspects of human life.

3. Normative definitions of culture are quite close to the axiological approach and have been
widely disseminated in the Western Cultural (social) anthropology, the bright representatives of
which are considered B. Malinovsky, A. Radcliffe-Braun, M. Mead, etc. According to this approach,
culture is the social norms that govern human behavior. In this context, culture is understood as the
sum of different kinds of acquired behavior, which is based on social standards, models passed from
generation to generation within a certain society.

4. The development of the activity approach in the national cultural study was conducted by E.
S. Markarian, V. Davidovich, Yu. A. Zhdanov, etc. It is a completely different view of cultural un-
derstanding. According to this cultural study, the basis of human being is the activity, which is char-
acterized by purposeful, gun and productive activity. If all being of man is an activity, then culture
can be considered as a special way or technology of human activity.

5. According to the symbolic approach, culture is a world of meanings, or a special non-genetic
“memory” of human society, which is encoded, stored and transmitted from generation to generation
by means of signs. In this approach the sign is considered as materially perceived object (phenome-
non, action) which replaces in consciousness of the person another object or represents some sense,
attitude to something. As a sign can be a word, gesture or thing. Because the same word, gesture or
thing can have a completely different meaning and connection with other signs because of the pecu-
liarities of consciousness and perception of people who live in different societies. Hence, it is neces-
sary to “decipher” their meanings and reconstruct these worlds of meanings, constituting the basis of
different cultures [52, p. 218].

Summing up, Yu. Reznik notes that certain shortcomings and limitations of the analyzed ap-
proaches are partially or completely removed within the framework of “integralist”, or the complex
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approach uniting cognitive possibilities of these areas of knowledge on the basis of the methodology
of complex cultural analysis [47, p.64-65].

According to E. Sepir, language is a “guide” to the understanding of culture, and the vocabulary
of the language is a mirror reflecting the level of culture, spiritual wealth and originality of the intel-
lect of the people [49, p. 162].

As it was noted earlier, the language is the basis of human being and is reflected in culture, so
since the XIX century and to this day the problem of the interrelation of language and culture is one
of the central in linguistics.

The problem of interaction between language and culture, besides I. Grimm, R. Raek, V. Hum-
boldt, A. Potebnya, also studied the school of E. Sepir and B. Wolf, various schools of neo-humboldt,
which are engaged in the development of the so called “hypothesis of linguistic of relativity”. This
hypothesis is based on the belief that people see the world in different ways — through the prism of
their native language. According to the proponents of this approach, the real world exists insofar as
it is reflected | the language. But if each language reflects the reality inherent in its only way, then
languages differ in their “language paintings of the World”. B. Worf argued that language is not a
means of expression, not a “packaging of thoughts”, but rather a form that defines the image of our
thoughts”.

According to this theory, a person’s picture of the world is largely determined by the system of
the language in which he speaks. As stated by B. L. Worf: “Grammatical and semantic categories of
language serve not only as tools for conveying the thoughts of the speaker, they also form his ideas
and govern his mental activity” [41, p. 105].

Thus, people who speak different languages will have different perceptions of the world, and if
there are significant structural differences between their languages, they may have difficulty under-
standing when discussing certain topics. People who own more than one language may actually be
guided by different structures of thought when speaking different languages.
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Abstract

The article proposes a method of preparing a Zn-Sb intermetallic compound with a stem-like
polycrystalline structure using powder technology. The method of preparing the semiconducting Zn-
Sb polycrystalline structure is carried out by pressing the Zn-Sb particles together, followed by
thermal treatment in several steps. It was found that the stages and temperature of heat treatment have
a significant effect on its electrophysical properties. The mobility of charge carriers (u) decreases
during heat treatment stages. In this case, the charge carriers stay in the crystal lattice t~1,52+1,1-10°
12 sec. was found to change between. The results of the study were explained on the basis of the
influence of intergranular boundary fields on charge transfer processes.

Keywords. ZnSb intermetallic compound, powder technology, charge transfer processes,
polycrystalline structure, electrical conductivity, charge carrier concentration and mobility.

Introduction

It is known that Zn-Sb compound semiconductor is one of the important materials widely used
in transistors, infrared detectors, thermal imaging devices and magnetoresistive devices [1].
Currently, the Zn-Sb semiconducting intermetallic compound is considered to be well-studied both
theoretically and practically (see, for example, [2+13] and references therein). Studies show that the
electrophysical and thermoelectric properties of the compound depend on the physical processes that
occur during the preparation of the Zn-Sb semiconductor intermetallic compound. In particular, the
processes of preparation and pressing of ZnSh powders have been shown to significantly affect the
formation and growth of grains, as well as their electrophysical and thermoelectric properties.

It should also be noted that in recent years there has been increasing interest in preparing
granular semiconductors and obtaining thermoelectric materials based on them, studying their
electrophysical properties [14+21]. It is shown in the literature that an increase in temperature leads
to an increase in the electrical conductivity (o) and the Seebeck coefficient (o) and, conversely, a
decrease in the thermal conductivity (1) depending on the properties. heterogeneous environment.

However, today, charge transfer processes and thermoelectric phenomena during the
preparation stages of granular Zn-Sb semiconductor intermetallic compounds are one of the issues
that have not been fully studied. Solving such issues allows for the preparation of new types of energy
converters based on the Zn-Sh semiconductor intermetallic compound. Taking this into account, this
work discusses the results obtained in the study of charge transfer processes and some of its
electrophysical properties during the preparation stages of granular Zn-Sb semiconductor
intermetallic compounds.

Materials and Methods

The novelty of our research is that the granulated ZnSh intermetallic compound obtained by the
powder method was chosen as the object of this study, and the method of Egor and Disselkhorsta [21,
22] was chosen to study charge transfer processes and thermoelectric processes. events.
Electrophysical and thermoelectric properties of the sample were conducted at temperature T=300-
700 K.
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Figure 1 shows a simplified scheme of samples using the Egor and Disselhorsta method. ZnSh
particles (1) are placed in a tubular dielectric (2). Two of the particles (A and V) are pressed through
the copper contacts (M4 and M3) as shown in Figure 1. Pressure force P~30+50 kilograms [15, 19,
20]. In this case, the sample can be imagined in the form of a stem.

When the heat Q is applied, the charges generated in the field A are transferred to the field B
and an electric current is generated due to the temperature difference between the contacts M, and
Mp. The temperature difference is controlled using thermocouples 74 and 7. It should be noted that
all studies were conducted in the process of increasing and decreasing the temperature and time of
heat treatment. Between each heat treatment, the sample was cooled for 1 h, then retested.

2~ 71,
TN

Figure 1. A simplified scheme of measuring samples based on the Egor and Disselkhorsta method
(a), temperature difference (b), ZnSb particle structure (a), zone diagram (d). Here, 6 — granulated
ZnSb particles, 7 — heat-resistant dielectric case, 5 and 8 — interparticle boundary area, ohmic con-
tacts and thermocouples in areas A and V, respectively, M, and M3, T4 and Ts.
Results and Discussion
Figures 2+4 show the dependence of electrical conductivity (o), concentration of charge
carriers (n) and mobility (i) on temperature. It was observed that the thermal treatment steps and
temperature have a significant effect on o and n (Fig.3). For example, at the initial stage of heat
treatment, as the temperature increases, ¢ and n suddenly decrease. On the contrary, such a process
is not observed in the later stages of thermal treatment. In the initial stage of heat treatment, 1 —
60~0,06 (Om-sm)?, no~1,42-10'8 sm3, and in later stages 6,~0,017 (Om-sm)?, no~4,03-10%7 sm™3; 3 —
60~0,019 (Om-sm)?, no~4,47-10'" sm3; 4 — 5,~0,0187 (Om-sm) %, no~1,38-101" sm3 will have values.
At the initial stage of heat treatment, when the temperature is T>375 K, the electrical conductivity
suddenly changes to 60~0,017 (Om-sm)?, and the concentration of charge carriers changes to
no~2,85-10%" sm. However, such processes were not observed in the dependence of the mobility of
charge carriers on temperature (Fig.4). u decreases with increasing temperature at all stages of heat
treatment. This is due to a decrease in the residence time (t) of charge carriers in the crystal lattice.
In our case, in all cases t~1,52+1,1-10"? sec. it was found to change between
A sudden change in electrical conductivity and charge carrier concentration can be attributed
to the heterogeneous environment formed in the granular ZnSb intermetallic compound. It can be
explained using the structure of the granulated ZnSb intermetallic compound obtained by the powder
method and its simplified scheme shown in Fig. 2.
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Figure 2. Dependence of electrical conductivity on temperature: 1 — 6,~0,06 (Om-sm)?, 2 —
60~0,017 (Om-sm)?, 3 — 6o~0,019 (Om-sm)?, 4 — 5,~0,0187 (Om-sm)™.
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Figure 3. Dependence of charge carrier concentration on temperature: 1 — n~1,42.10% sm, 2 —
n~4,03-10% sm=3, 3 — n~4,47-10% sm™3, 4 — n~1,38-10%" sm™3,

It is known that the structure and morphology of granulated semiconductor particles depends
on the technology of their production [14+21]. For example, the structure of particles obtained on the
basis of powder technology can be conditionally divided into 3 parts (Fig.1c). In [21], we used the
same method to explain the physical processes in MgsSh,. Based on it, the powdering process is
performed mechanically. In the mechanical method, the phenomenon of friction depends on the
heating of the powders, as well as the atomic structure of the powder core and the surface of the
powder. The amount of atomic crystallographic distortion increases from the powder core to the
surface, which leads to phase changes in each domain. Also, the reactivity of the surface area
increases from the powder core to the surface [16]. In our case, the granulated ZnSb intermetallic
compound has a particle size of 1050 um. Their arrangement on the heat-resistant ceramic substrate
can be described as ZnSh particles arranged in series and parallel to each other, as shown in Fig.1a.
Through the metal contacts Ma and Mg, ZnSb particles are pressed together with a specified force
from both sides. The compressive strength was selected by measuring the sample resistance. It was
observed that when pressed together with a force of 30-50 kG, the resistance was ~1 kOhm. It should
be noted that ZnSb particles have a resistivity of p~0,221 (Om-sm) when measured on a PIUS-3
device.
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Figure 4. Dependence of the mobility of charge carriers on temperature.

Interparticle boundary regions rich in defects and crystallographic distortions are formed
between series and parallel ZnSb particles (areas 3 and 4 in Fig.1a). They form Ein-level localized
traps for charge carriers (Fig. 2d). Because the interparticle boundary regions create a barrier effect
for charge carriers, the ZnSb particle structure pressed together causes the resistance to change from
Ohm to kOhm. The process of charge transfer in series and parallel ZnSb particles can be divided
into two parts. If the particles are located in series with each other, the process of charge transfer from
the first particle to the second particle takes place through the interparticle boundary areas formed
between them (area 3, Fig.1a). If the particles are located parallel to each other, the charge transfer
process takes place mainly along the 4th region, which is parallel to each other.

In our opinion, at the initial stages of thermal treatment, with an increase in temperature, the

amount of charges trapped in Ein energy level localized traps (Q; ), which appear successively in the

interparticle boundary between ZnSh particles (areas 3 and 4, Fig.1a), leads to a decrease in  and n
will come In this case, ZnSb particles combine to form an intermetallic compound. It is known that
the crystallization of ZnSh intermetallic compound corresponds to T~450+600 K [2+13]. In our case,
T=300+700 K is sufficient for the crystallization of the ZnSb intermetallic compound. In the 2nd,
3rd, 4th and 5th heat treatment steps, the ZnSb intermetallic compound is further strengthened.
Research has shown that when the sample is taken from the substrate, it is found that the ZnSh
intermetallic compound has formed a polycrystalline structure. Therefore, the decrease of ¢ and n
with increasing temperature at the initial stage of thermal treatment belongs to ZnSb particles. The
results of the next (2nd, 3rd, 4th, 5th and 5th) stages of heat treatment refer to the ZnSb intermetallic
compound with a polycrystalline structure. Its electrophysical properties correspond to charge
transfer processes in polycrystalline semiconductors.
Conclusions

Thus, the results obtained for ZnShb particles differ significantly from the results obtained for
ZnSb material presented in the literature, for example, in works [2+13]. By powder technology, it can
be achieved by pressing Zn-Sb particles together, followed by heat treatment in several steps, to
prepare a granular Zn-Sb intermetallic compound with a polycrystalline structure. For this, it is
required that the temperature of the thermal treatment corresponds to the crystallization of the ZnSh
intermetallic compound T~450+600 K. The resulting ZnSb intermetallic compound has a
polycrystalline structure, and its electrophysical properties depend on the characteristics of the
heterogeneous medium consisting of intergranular boundary areas. The method of preparation of
granulated Zn-Sb intermetallic compound with polycrystalline structure by powder technology can
enable the preparation of new types of energy converters based on semiconducting Zn-Sh
intermetallic compound.
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The results of the research and the considerations given to explain it can be of great importance
in obtaining granular materials and explaining the kinetic phenomena in them.
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Abstract

It is known that the physical properties of granulated semiconductors that appear under certain
conditions depend on their size or access state or defects on their surface, and their formation depends
on the methods of obtaining granulated semiconductors. Structural models of granular
semiconductors and charge transfer processes in them are explained in this work. The granulated
semiconductor particles may consist of granulated semi-conductor particles arranged in series with
each other and adjacent to each other. In the second case of arrangement of granular semiconductor
particles, there are several rows of semiconductor particles arranged in series, which form a system
of semiconductor particles located in parallel and in series with each other. In the first case, the charge
transfer process is carried out from the first particle to the second particle through the interparticle
boundaries formed between them. In this case, the Ji current appears. As the temperature increases,
localized traps to successive Ein energy levels appear in the interparticle boundary regions. An
increase in the amount of charges (Q;i) trapped in the localized traps in the interparticle boundary areas
leads to an increase in the height of the potential barrier (@), which, in turn, leads to a decrease in
electrical conductivity. In the second case, semiconductor particles consist of a system of particles
located in parallel and in series with each other, and the process of charge transfer is the same as in
the first case, and simultaneously across adjacent interparticle boundary regions happens in. In this
case, the conductivity of localized traps increases. Because the charge transfer process mainly occurs
along interparticle boundary regions located next to each other. The results of the research and the
considerations given to explain it can be of great importance in obtaining granular materials and
explaining the kinetic phenomena in them.

Keywords: granular semiconductors, charge transfer processes, particles, interparticle
boundaries between two adjacent particles, energy-level localized traps, trap conductivity.

Introduction

The physical properties of granulated nano-semiconductors under certain conditions depend on
the access state or defects in the volume or surface of the semiconductor, and their formation depends
on the methods of obtaining granulated semiconductors [1+10]. From the analysis, it can be seen that
in the process of obtaining semiconductor materials, a change in thermodynamic balance or foreign
atoms or molecules entering from the external environment lead to the distortion of the crystal lattice.
Such processes mainly occur strongly in micro-sized semiconductors and form boundary areas
between two crystals characteristic of a polycrystalline structure. In nanoscale structures, it leads to
size effects.

In this work, the theoretical and practical results of the study of the structure of two adjacent
granules and the specific models and mechanisms of their explanation are proposed. The results of
the research show that the surface of silicon particles consists of different unevenness and roughness
of silicon dioxide. In our opinion, the processes of charge transfer in them depend on the size,
structure and arrangement of the granules.

Granular silica particles can be arranged in two different ways, in a row or side by side (Figures
1 and 2). The charge transfer processes in them are completely different from each other. Below we
will consider the location schemes and structure model of granulated silicon.

1. Structure model and charge transfer mechanism of granulated semiconductors with

consecutively arranged particles
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Fig. 1a shows the structural model of a granular semiconductor with its particles arranged in a
row and the corresponding zone diagram. In order to explain the scheme of sequential arrangement
of particles, it is appropriate to consider the size of the base occupied by the particles and the size of
the particle. For this, a heat-resistant dielectric base, for example, a ceramic tube, can be used [4, 5].

When the particle size is equal to the diameter of the ceramic tube, a sequential arrangement of
granular semiconductor particles is observed inside the substrate (Fig. 1a). The ohmic contacts Ma
and Mg are pressed from the two ends of the dielectric case by an external force, resulting in the
formation of contact areas between the silicon particles (Fig. 1a, area 5). When heat Q is given by A
of the sample, an electric force appears due to the temperature difference between Ma and Mg
contacts.

When the temperature is increased by one standard, electron-hole pairs are formed in area A.
Charge carriers move to B side. In this case, the process of charge transfer takes place through the
areas of the boundary between two adjacent silicon particles (area 5). In this case, the charge transfer
processes can be explained as follows on the basis of the zone diagram of the interparticle boundary
areas presented in Fig. 1b.

The process of transfer of charge from the first particle to the second particle is carried out
through two contiguous interparticle boundary zones formed between them. In this case, Ji current
will appear. As the temperature increases, localized traps with Ein energy level appear successively
in the interparticle boundary regions. An increase in the amount of charges (Qi) captured in localized
traps leads to an increase in the height of the potential barrier (¢), which, in turn, leads to a decrease
in electrical conductivity.

Figure 1. Arrangement scheme (a) and zone diagram (b) of granulated semiconductor parti-
cles arranged in series. 1-2 - rough surface area of the particle, 3 - particle core, 4 - dielec-
tric body, 5 - interparticle boundary area.

2. Structural model and charge transfer mechanism of a granular semiconductor with

adjacent particles

Figure 2 shows the structural model of a granular semiconductor with adjacent particles and the
corresponding zone diagram. This type of particle arrangement can be observed in a heat-resistant
ceramic tube like the one above. For this, the size of the particles should be several times smaller than
the inner diameter of the ceramic tube. In this case, the location of the particles can be described as
in Figure 2a. Inside the ceramic tube, the particles form a series of particles arranged parallel to each
other, as shown in Figure 1a. Their number is equal to how many times the particle size is smaller
than the pipe diameter. That is, inside the tube, it forms a set of parallel and side-by-side granulated
particles as shown in Fig. 2a. In contrast to Fig. 1a, an interparticle boundary (6 areas) is formed in
parallel between granulated particles located in a row. also, the process of charge transfer in such a
structure is fundamentally different from the process of charge transfer in a structure located in a
series with each other, discussed in the previous paragraph.

When Q heat is applied, electron-hole pairs are formed in the A region of the sample, and they
move to the B region. The charge transfer process takes place simultaneously through the granules
connected in series and across 6 areas formed between the granules connected in parallel. In this case,
the charge transfer process can be explained as follows based on the zone diagram.
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According to the thermoelectric emission model, the charge carriers formed as a result of
heating of the field A are trapped in the localized traps (Ein) above the Fermi level Ef and the Jss
current appears as a result of their release. Jss depends on the current and Ei, on the full conductance
of the level traps (Yss).

In [2, 12], the conductivity Yss of localized traps in two adjacent areas was determined and a
model was proposed to explain the charge transfer mechanisms through them. According to it,
successively different energy levels under the influence of temperature, for example, at T~70+420
°C, successively Ein1~0,15 eV, Ein2~0,17 eV, Ein3~0,36 eV, Eins~0,3 eV energy level traps can appear.
The charge leaving the Ey valence zone is first trapped in Ein1, then Ein2, Einz, Eins €nergy level traps
(Fig. 2b). This event continues until the traps are filled. The migration of charges across the levels
leads to the generation of current Jss and Yss.
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Figure 2. Arrangement scheme (a) and zone diagram (b) of granular semiconductor
particles whose particles are adjacent to each other. 1-2 - rough surface area of the particle,
3 - particle core, 4 - dielectric body, 5 and 6 - interparticle boundary formed between
consecutive and adjacent particles, respectively area, Ma and Mg are ohmic contacts in
areas A and B, respectively, Q is the amount of heat supplied.

We believe that the same process can occur in granular semiconductors. That is, charge carriers
are trapped in traps with energy levels Ein1, then Ein2, Einz, Eina, Which appear successively in the
interparticle boundary (5 areas, Fig. 2a) and move along the traps (Fig. 2b ). This in turn can lead to
Jss current and localized trap conductance (Yss). In granulated semiconductors, the process of charge
transfer takes place in two adjacent 6 interparticle boundary zones (Fig. 2a). It should also be noted
that charge carriers caught in localized traps do not move towards the core of the granule. That is, the
charge carriers caught in the localized traps that appeared in the 5 interparticle boundary areas move
to the localized traps that appeared in the 6 areas that are energetically close to each other. This, in
turn, leads to an increase in the current Jss and Yss.

3. Thermoelectronic emission model for granular semiconductors

Above, we considered the structural models of granular semiconductors. Let's consider the
charging processes in granular conductors and their production processes using the proposed models
and the thermoelectronic emission model. As discussed above, when Q heat is applied, the
temperature difference is the difference between Ma and Mg contacts. In this case, compared to the
charge carriers formed due to the heating of the A area, the carriers of the B area, which have a lower
temperature, move and the concentration of the charges increases under the influence of temperature.
temperature, transfer of charge carriers from area A with higher temperature to area B occurs. This
process continues until a balance appears in both areas. Charge migration processes in such structures
are similar to charge migration processes in polycrystalline semiconductors.

It is known from the physics of polycrystalline semiconductors that intergranular boundary
areas act as localized traps for charge carriers [2, 12+23]. The capture and release of charge carriers
in localized traps leads to an increase in the potential barrier height (¢) in the intergranular boundary
region, which in turn increases the resistivity (p) of semiconductors with a polycrystalline structure
[16+21]. Even in granular semiconductors, intergranular boundary regions act as localized traps for
charge carriers. Accordingly, Figure 2b shows a zone diagram of two adjacent areas.
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According to the thermoelectron emission model, a thermoelectron emission (Ju) current
appears during the transfer of charges from left to right [13, 14]:

Jin = A" T2exp(—B(< +@))(L—exp(—pU)) (1)

where, S =e/KT - potential difference, A*- Richardson's efficiency constant, U - given voltage,
€@ - height of the barrier on the left, e - Fermi level depending on the doping concentration of the
inputs in the grain.

It can be seen from the zone diagram that in addition to the Jw thermoelectron emission current,
the second Jss current is also present. This current occurs when charge carriers are captured and re-
released in localized traps (Ein) in the intergranular boundary region above the Fermi level Ef when
moving from left to right. Jss current is the difference between the intensity of trapping and re-release
of charge carriers in localized traps. This current depends on the total permeability of the traps (Yss),
i.e., the complete permeability, which depends on the grain surfaces and energy distribution of the
traps, and the potential barrier height ().

Jss = Yss5 @ 2)

Jss and o¢ have an inverse dependence due to the capture and release of charge carriers in traps.
Such vibrational dependence is determined by the properties of traps.

In [2, 17+23], during temperature change from 300 K to 800 K, the capture of charge carriers
in localized traps (Ei) increases the value of d¢ from 0.3 eV to 0.9 eV, on the contrary, during
temperature decrease, og it is determined that it leads to a decrease and that it consists of a feedback
process. One of the more important properties for two connected fields is the dependence of not only
Jss, but also the Jth current generated during the thermoelectronic emission process. A change in the
height of the potential barrier (6¢) also causes a change in the current Jw. When the temperature
changes, the trapping and re-release of charge carriers in the localized traps leads to a change in d¢
and Jss, which leads to a change in the total current. In such cases, the total current can be expressed
as:

Jiot =i+ Jss 3)

It can be seen from expression (3) that the total current depends on the trapping and re-release
of charge carriers. As the temperature increases, the generation of electron-hole pairs increases. Due
to them, the total current will also increase. So, the process of charge transfer in polycrystalline
semiconductors mainly depends on the complete conductivity of the Jss current and Ei level traps (Yss)
appearing in the two junctions, i.e., intergranular boundary areas. In [2, 12], an increase in total
conductivity of Ej-level traps (Yss) was determined, which was explained on the basis of the
appearance of thermo-voltaic effects with penetration in two junction areas. In our case, the processes
taking place in the boundary between two adjacent granules may depend on the manifestation of
voltaic effects with input heat.

4. Mechanisms of formation of localized traps in interparticle boundary areas

Defects formed in the intergranular boundary areas of polycrystalline semiconductors during
crystallization or preserved crystalline states form deep or shallow localized traps for charge carriers
[13+15]. They can appear or disappear during temperature changes. For example, in the range of
~20+400 °C of thermal treatment, in series The emergence of recombination centers at Ein1=0,15 eV;
Eino=0,17 eV; Ein3=0,36 eV and Eins=0,3 eV levels has been found to cause a disproportionate change
of electrophysical parameters of polycrystalline silicon with increasing temperature [2]. In granular
semiconductors, localized traps appear in the areas of the boundary between two adjacent particles.

The interparticle boundary field appears between two particles during the process of pressing
the particles together. As we have seen in the previous paragraphs, the atomic structure of this field
consists of various defects or entry states. The appearance of localized traps in granular
semiconductors at different energy levels and the mechanism of charge transfer in them can be
explained as follows.
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Figure 3 shows the zone diagram of a granular semiconductor and the mechanism of charge
transfer in recombination centers [12]. Electrical contacts are placed in areas A and B of the sample.
In order to explain the occurrence of localized traps at different energy levels and the process of
charge transfer in them, we will conditionally divide it into sections I, II, 111, IV, V and VI.

1. At the initial stages of temperature increase when Q heat is given, for example, when the
temperature of section | is T1<50 °C, the charge carriers that have passed from the valence zone to
the conduction zone move from the area A with a higher temperature to the area B with a lower
temperature. . In this case, the charge carriers move along sections I, 111, IV, V and VI (Fig. 3a),
resulting in a current in a closed circuit.

2. As the heat energy Q increases, the temperatures in the sections change. For example, the
temperature of section | is 50°C<T2>70 °C and the temperature of section Il is increased to T1<50 °C,
let a recombination center with energy level Ein1~0,15 eV appear in section I. In this case, the
migration of generated charge carriers depends on the concentration of recombination centers. If the
recombination centers are greater than the concentration of charge carriers generated in the 11 section,
the charge carriers are caught in localized traps with an energy level of Eini~0,15 eV and move
towards the | section (Fig. 3b). On the contrary, if the concentration of recombination centers is less

than the concentration of charge carriers generated in section |1, charge carriers move from A to area
V.
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Figure 3. Zone diagram of granular semiconductor and mechanism of charge transfer in
recombination centers.

3. If the temperature of section 1 is 70°C<T3>100°C, that of section Il is 50°C<T>>70°C, the
temperature of section Il is T1<50°C, as well as the energy level Eino~0,17 eV in section I, Let a
recombination center with an energy level of Ein1~0,15 eV appear in section Il. The charge carriers
generated in sections | and Il are trapped in the recombination centers of levels Ein~0,17 eV and
Eini~0,15 eV, respectively. Even in this case, charge migration depends on the concentration of
recombination centers. That is, if the concentration of recombination centers is greater than the
concentration of charge carriers generated in section 11, charge carriers move towards sections | and
Il along the levels that appear in these sections (Fig. 3c). In this case, charge carriers move from area
B to area A of the sample. Otherwise, charge carriers move from A to B.

4. If the temperature of areas I, 1l and Ill changes to 100°C<T4>250°C, 70°C<T3>100°C,
50°C<T3>70°C, respectively, in these sections, Einz~0,3 eV, Ein2~0,17 eV and Ein1~0,15 eV energy
level recombination centers should appear, and the IV region temperature should increase to T1<50°C.
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In this case, as mentioned in point 3, the generation and migration of charge carriers is observed (Fig.
3e, 3f, 3g and 3h). In this case, charge carriers move from B to A area. This process continues until
the process of manifestation of recombination centers stops or the levels disappear. With the loss of
successive recombination centers in sections I, 11, 111, the direction of charge carriers changes from
area A to area B.

At the next stages of temperature increase, such processes are observed that, due to the increase
in the concentration of charge carriers generated in sections I, Il and Ill, and the appearance of the
above-mentioned recombination centers in sections 1V, V and VI, correspondingly, charge carriers
move from A to B area. it accelerates. The amount of current in the closed circuit increases. In
addition, the generation of charge carriers in localized traps can be observed at later stages of
temperature increase. This process also accelerates the transfer of charge carriers from A to B area.
The considered considerations play an important role in the explanation of thermal voltaic effects in
a granular semiconductor.
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THE UNITED STATES’ AND NATO’ STRATEGY OF DETERRENCE AND CONTAIN-
MENT TOWARDS RUSSIA
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Abstract

The strategic stability and the international rules-based order are under increased pressure
causing a significant deterioration of the international security environment. Russia’s war against
Ukraine severely affects the security architecture in Europe, as well the international stability and
peace. Realist and neorealist perspectives, along with the associated concepts of balance of power,
deterrence and containment, continue to prove their relevance as theoretical frameworks of analysis.
Deterrence and defence and containment towards Russia are at the core of the United States’ and
NATO’ strategy to address the challenges and threats to the international rules-based order and to the
security in the Euro-Atlantic area posed by Russia.

While the war in Ukraine is Russia’s most violent act of aggression in decades and its most
brutal violation of international law, triggering global consequences, the Russian aggressive posture
towards its neighbors and the West is not new, but a progressive process that began in 2008 and
intensified starting with 2014.

In this context, we focus our analysis on the United States” and NATO’ strategy towards Russia
during the past decade, especially after the Russian military aggression against Ukraine, following
the main avenues of approach — deterrence and containment.

Keywords: defensive realism, offensive realism, deterrence and defence, containment, US
National Security Strategy, NATO Strategic Concept, Russia, war in Ukraine.

Introduction

Against the background of strategic competition’s amplification, starting with 2016-2017,
reflected by the increasingly contesting and aggressive behavior of major powers who oppose the
post-Cold War international order, having the United States at its the center, we are witnessing the
return to a prominent position of realist and neorealist approaches of international security and
strategic stability.

Containment and deterrence are rooted and linked traditionally to the Cold War period, when
the threat of the former Soviet Union’s expanding influence at the global level put the United States’
victory at risk and the balance of power between the two blocs’ nuclear arsenal prevented direct
aggression and the catastrophic consequences of a nuclear war. At present, after more than 30 years
since the end of Cold War, we can notice that the principles of containment and deterrence remain
valid and effective, even though they are adjusted to the current security environment, and remain
essential for the United States’ and NATO”’ strategy aimed at addressing Russia’s challenges and
threats to the rules-based international order and to the security of the Euro-Atlantic area.

The war in Ukraine is Russia’s most violent act of aggression in decades and its most brutal
violation of international law, including the purposes and principles of the Charter of the United
Nations®, breaking the sovereignty and the territorial integrity of an independent state, and triggering
global consequences and overlapping crises. However, the Russian aggressive posture towards its
neighbors and the West is not new, but a progressive process that began in 2008, intensified starting
with 2014 and reached its peak in February 2022, when Russia invaded Ukraine.

A theoretical perspective on the US, NATO, and Russia and containment and deterrence

8 United Nations, Charter of the United Nations, Chapter | — Purposes and Principles, p. 3, San Francisco, USA, 1945,
accessed at https://treaties.un.org/doc/source/docs/charter-all-lang.pdf.
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Transcending the realist condition according to which states are the main actors that matter and
influence the dynamics in the anarchic international system, we can affirm that both the United States
and the North Atlantic Treaty Organization are major representative actors from realist and neorealist
perspectives. Due to the global relevance throughout modern history and its superpower status after
the end of the Cold-War, the United States are at the core of realist and neorealist schools of thought,
as well as of international security studies. Realists emphasize that it is precisely the realist approach
and behavior of the US in the international system that enabled and secured its development into a
superpower and the achievement and preservation of the dominant position globally during the past
30 years.

As for NATO, we can view and analyze the political and military Alliance from both realist
and liberal perspectives. Taking into consideration its non-state status, the international organization
is linked to the liberal institutionalism. However, for the purpose of this paper, we focus on the global
relevance of NATO in terms of military power and its core task of deterrence and collective defence
of the member states that entitle the classification of the North Atlantic Alliance as a major actor in
the international system from realist and neorealist perspectives. At the same time, we take into
consideration NATO’ significance of the sum of its member states’ power.

While there are numerous arguments that entitle the association of the United States and NATO
to different realist and neorealist perspectives, structural realism, in general, and defensive realism
school of thought, in particular, characterize to the highest degree the behavior of the two actors in
the international system.

Kenneth Waltz, the most prominent representative of defensive realism, advocates that
defensive behavior, focused on survival, and the natural tendency to maintain the balance of power
are the main features that describe and influence the conduct of states within the anarchic international
system, due to the reason that power-states are under threat permanently®. Waltz notes that, as
individual actors, regardless of their degree of power, states must secure their own position in the face
of revisionist powers, and the most appropriate means to do that is the balance of power. Therefore,
defensive realists count on the predominant moderate behavior of actors confronted with the
perspective of direct conflict, as they consider it the appropriate approach to ensure their own security,
in contrast with the aggressive behavior, which affects the balance of power, and consequently, their
own security.

Waltz is a strong supporter of the balance of power as a means to ensure security and stability,
at the expense of hegemonic power, considering that any hegemonic power will be subject to contest
and challenge by other powers sooner or later. Finally, yet importantly, he notes that the defensive
posture offers far more opportunities to engage and achieve objectives, with limited costs, than the
offensive posture, which requires significant investments in the military power and numerous types
of resources, as well as assuming the risk of counter-rection and possible failure, with significant
consequences on the aggressor’s image and potential of power within the international system.

On the other hand, promoters of offensive realism advocate that states will always pursue the
opportunities offered by the anarchic international system to increase their own power, with the final
aim at achieving hegemony, a status which guarantees the uncontested dominance over all the other
powers. The exponent of offensive realism John Mearsheimer based his theory on the instability and
uncertainty in the anarchic international system that determine an anxious state of mind and behavior
of the states focused on their own survival and security.'® Against this background, in his view, states
accumulate and develop their military power in order to increase the probability of success in the
perspective of a direct confrontation with their adversaries.

Building on the same principles of structural realism as defensive realism, Mearsheimer
emphasizes the relevance of states’ uncertainty regarding the intentions of other states that fuels the
perception of unsafety and insecurity, as well as the relevance of military power, which increases the
risk of confrontation.

9 Kenneth Waltz, Theory of International Politics, the McGraw-Hill Companies, USA, 1979,
10 John Mearsheimer, The Tragedy of Great Power Politics, W.W. Norton & Company, New York, London, 2014.
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Against this background, offensive realists consider that states will adopt one the following
three types of behavior, based on their perception of threat and their aim: (1) fear; (2) self-help; and
(3) power maximization. Offensive realism theorists argue that states with limited power mostly adopt
the first two types of behavior, fear and self-help, while great powers pursue the maximization of
power. Offensive realists advocate for building the capacity of states to ensure their own security and
regard alliances as temporary and circumstantial solutions to achieve their own interests, while
maximization of power remains the aim of great powers, which perceive the probability of aggression
and conflict as inversely proportional to their level of power. Therefore, in the offensive realist view,
the most appropriate and most effective way to ensure one state’ security is to permanently improve
and increase power aiming at hegemony.

On the other hand, Kenneth Waltz, the promoter of defensive realism, as well as Barry Buzan'?,
the exponent of the Copenhagen School of security studies, consider that the entire international
system is based on self-help, viewed as the sum of measures adopted by states and international
organizations to ensure their survival and security.

In Mearsheimer’s view, survival in terms of status quo is the main aim of great powers only,
while the other powers will never accept the perpetual dominance of a hegemon and, therefore, they
will pursue a revisionist agenda to change the status quo to their own advantage, including in terms
of power distribution within the international system.

The military power has a central role in Mearsheimer’s assessment. In his view, being a great
power is conditioned by the capacity to cope with and resist a total conventional war against the most
powerful state in the world, if needed, even though the perspective of success is limited?2. In the same
note, he argues that the mix of conventional and nuclear power is an effective means of deterrence
towards other great powers, at the same time facilitating the achievement of balance of power and
stability within the international system. Analyzing fear in relation with power and probability of
conflict, Mearsheimer concludes that: “The more profound the fear is, the more intense is the security
competition and the more likely is war”*3,

Closely related to structural realism is the security dilemma concept, which argues that states’
uncertainty regarding the intentions of other states determines them to consolidate their power in
military terms and by doing so, even thought for defensive reasons and purposes, they generate
anxiety and the perception of threat to other states influencing them to do the same. Thus, the circle
of uncertainty and mistrust is created and perpetuated fueling the risk of miscalculation and
escalation. Preventive war, proxy war, arms race, deterrence and containment are among the
concepts derived from or associated with the security dilemma.

For the purpose of our paper, we will focus on deterrence and containment. Both deterrence
and containment are concepts, as well as methods and civil-military strategies, used especially during
the Cold War, that aim at reducing the opponent party’s possibility of an act of aggression and of
power projection and extending influence.

Deterrence is a form of coercion involving the implicit or explicit use of threat or limited force
to prevent the rival from taking any action, which could alter the status quo. The probability of
deterrence strategy’ success increases if the actor subject to deterrence considers that the costs of
disregarding the threat and pursuing the violent course of action will be significantly higher than the
possible advantages achieved by aggression. At the same time, in order to be effective in reaching its
aim, deterrence must be credible and convincing, both in political and military terms.

Theorists indicate two types of deterrence, namely general deterrence, which is determining an
actor to refrain from an action that might conduct, and immediate deterrence, when an actor is on the
verge of taking an action, but abandons it. Paul K. Huth!* differentiates deterrence based on its
beneficiaries, and argues that extended deterrence serves the protection of allies, while direct

1 Barry Buzan, Ole Waever, Jaap de Wilde, Security: A New Framework for Analysis, London, 1998.

12 John Mearsheimer, The Tragedy of Great Power Politics, W.W. Norton & Company, New York, London, 2014, p.5.
13 Ibidem, p. 42.

14 Paul K. Huth, Deterrence and International Conflict: Empirical Findings and Theoretical Debate, Annual Review of
Political Science, 1999.
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deterrence serves only the protection of the deterrent state. In the first case, deterrence might involve
the threat of a great power towards a potential aggressor of a weaker state and in the second case, the
security of the great power itself is at stake and deterrence is directed towards the rival and potential
aggressor.

Bruce W. Jentleson and Christopher A. Whytock®® examined three main features with great
impact on deterrence, namely proportionality, reciprocity, and coercive credibility. They argue that
the relation between the defending state’s aim and its instruments available to pursue the aim may
lead to a significant challenge as the demands of assistance from other states come with substantial
costs in terms of compliance. Reciprocity involves the balance between the support for the defending
state and the concessions for the aggressor state and, therefore, the prudence regarding when and what
the deterring actor offers in relation to defender and aggressor to ensure the success of deterrence.
Coercive credibility is an important condition for successful deterrence, therefore all instruments
involved — threat, use of force, economic sanctions — must be effective in determining the aggressor
to refrain from his course action as a result of cost-benefit calculations.

The deterrence theory originated in the 50s and developed, in its initial phase, up to the ‘70s,
having at its core the nuclear power that involved the perspective of retaliation and mutually assured
destruction. After the end of the Cold War, as the nuclear risk of confrontation reduced in the context
of arms control, disarmament and nonproliferation international treaties and related commitments,
deterrence theory was adjusted and applied also in the conventional domain. However, nuclear
deterrence remained valid as nuclear powers continued to develop their nuclear arsenal, even though
the visibility and preoccupation for the matter diminished significantly until recently, when Russia’s
conventional aggression against Ukraine was doubled by its increased threatening nuclear rhetoric.

Containment represents a strategy of foreign policy used by the United States during the Cold
War. George F. Kennan promoted containment as a state policy covering a large spectrum of
initiatives, measures, and actions aimed at reducing the expansionist tendencies of the former Soviet
Union. Based on his in-depth knowledge of the Soviet history and the roots of its revisionist behavior,
Kennan argued that the United States should remain vigilant regarding the former Soviet Union’s
actions and limit the expansion of its influence at the global level by any necessary means of
prevention and countering, other than the offensive military ones, especially economic and
diplomatic. He noticed that the former Soviet Union’s misleading openness towards the United States
was not genuine and urged Washington to be prudent regarding the dialogue and cooperation with
Moscow, as the former Soviet Union would continue to be hostile towards the US, while pursuing its
own agenda of power.

The administrations in Washington had different approaches towards Kennan’s theory of
containment, according to the different phases of the Cold War. For certain periods of time deterrence
and military pressure were the main avenues of approach, while in other periods the United States
focused on containing the former Soviet Union. However, the containment theory maintained its
relevance along the Cold War, one of the main results being the limitation of the Soviet influence
expansion beyond the Eastern Europe.

Based on this theoretical background, we can assess that while the United States and NATO
are predominant exponents of defensive realism, Russia is a genuine representative of offensive
realism and a subject of deterrence and containment, again, after more than 30 years since the end of
the Cold War.

Russia’s aggressive behavior during the past decade

The fall of the Berlin Wall in 1989 and the dissolution of the Union of Soviet Socialist Republics
(USSR) two years after made the transit from the bipolar world to the unipolar world, which was built
around the winner of the Cold War, the United States. The winning liberal democracies set the
foundation of the new rules-based international order and promoted dialog and cooperation,
multilateralism and enlargement globally. Thus, economic development replaced the security
concerns at the top of the international agenda.

15 Bruce W. Jentleson, Christopher A. Whytock, Who Won Libya, International Security, 30:3, 2005.
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During the ‘90s, the newly established Russian Federation was weak and confused, but
preserved its potential to develop in the new world order in the perspective of its re-emergence in the
international system as a great power.

Against this background, the NATO-Russia Founding Act on Mutual Relations, Cooperation
and Security was signed by all NATO members and Russia in 1997, and the NATO-Russia Council
was established in 2002 as a forum of consultation and cooperation on security topics of common
interest. At the same time, the US — Russia Summits took place at least annually during 1992-2001,
and continued with a reduced frequency in 2005, 2010, 2018 and 2021. Even though there was no
major common project of Russia and NATO or the US, the Cold War tensions diminished
significantly in the late 1990s and the early 2000s and reciprocal dialog increased the probability of
cooperation between the US and NATO, on one side, and Russia, on the other.

However, NATO leaders’ decision to offer Ukraine and Georgia the prospect of joining the
Alliance, at the NATO Summit in Bucharest in 2008, caused a radical shift in Russia’s behavior
towards its neighbors, the US and NATO. That year, shortly after the NATO Summit, Russia invaded
Georgia and the five-day war of aggression represented the first indicator of Russia’s attempt to return
to the international arena reclaiming the status of great power.

Also, starting with 2010, in conjunction with China’s economic fast-growing, Russia has
consolidated its military presence and influence in the Middle East region in the context of the Arab
Spring and US’ diminishing engagement, assuming the role of the Syrian leader Bashar Al-Assad’
protector. Moreover, Russia developed its bilateral cooperation with Iran and Egypt, two major
regional actors in the Middle East, thus complicating the strategic balance of power in the region.

Still, the Black Sea region and its neighbors not affiliated to NATO remained Russia’s main focus.
The illegal and illegitimate annexation of the Crimean Peninsula and the conflict in Eastern Ukraine in
2014 emphasized Russia’ superior level of aggressiveness, as well as Russia’s determination to defend
its vital interests regardless of the costs that the West might impose against it.

Indeed, the Western sanctions against Russia following the war in Georgia and the illegal
annexation of Crimea had little impact on the aggressive behavior of Russia in the Black Sea and
Baltic Sea region. Russia consolidated its military presence, especially in Crimea, accelerated the
modernization of its military capabilities, including the nuclear triad, and intensified its ample
military exercises, including short notice and snap ones, in the proximity of NATO Allies’ borders.
Moreover, Russia amplified its aggressive posture by repeated violations of NATO airspace and the
deployment of double-use capabilities in Kaliningrad. In addition to the conventional and nuclear
developments, Russia increased the use of cyber and hybrid instruments (cyber-attacks, propaganda,
disinformation, economic and energetic pressure etc.) targeting its neighbors, especially Ukraine and
the Republic of Moldova, but also NATO Allies.

On 24" of February 2022, Russia invaded Ukraine, following the failure to impose its
conditions to the United States and NATO, which included: the cancellation of Ukraine’s and
Georgia’s prospect to join NATO; ending US’ and NATQO’ support for and cooperation with Ukraine;
US’ withdrawal of its military capabilities from the territory of NATO Allies in Central and Eastern
Europe; reducing the level of NATO military exercises in the vicinity of Russia’s borders; US’
withdrawal of short and medium range missiles from Europe; and US’ and NATQO’s restraint with
regards to actions that Russia might perceive as a threat™®.

Deterrence and containment at the core of the US’ and NATO?’ strategy to address Russia

The North-Atlantic Treaty!’, also referred to as the Washington Treaty, lays the foundation of
NATO (the North Atlantic Treaty Organization) on the purposes and principles of the Charter of the
United Nations. Thus, NATO member states adhere to the values of democracy, individual rights and
freedoms, and the rule of law and state their determination to work together in solidarity to ensure
their collective defence and to preserve international peace and security.

16 Ben Aris, Russia issues an eight-point list of demands, 13" of December, 2021, accessed at https:/Avww.intellinews.com/rus-
sia-issues-a-eight-point-list-of-demands-229829
7 The North Atlantic Treaty, Washington D.C., April 1949.
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Article 5 regarding collective defence is at the heart of NATO as it stipulates that an armed
attack against one NATO member will be considered an attack against all members and every member
will provide support for the state subject to aggression as it considers appropriate, including by using
force!®. Based on this commitment, NATO member states pledge to share both the benefits in terms
of collective defence and the risks and responsibilities to ensure their own security within the Alliance
and to sustain international security. While being an essential security guarantee for NATO member
states, collective defence serves also as a strong deterrent to any potential aggressor of a NATO
member state.

NATO was founded against the background of Cold War, but during its almost 75 years of
existence the Alliance has adapted continually to the international security environment to address
the broader security agenda post-Cold War, to counter international terrorism after 9/11, and more
recently to manage new threats and challenges in the cyber, hybrid and space domains.

Nevertheless, NATO’s first and foremost task has remained collective defence and its
unparalleled role of deterrence, as the evolution of NATO’ Strategic Concepts fully reflects. The first
Strategic Concept of NATO (1950) validates the deterrence role of Article 5; the second Strategic
Concept (1952) lays the foundation of NATO Command and Force structures; the third Strategic
Concept (1957) consolidated the Alliance in military terms, based on the Massive Retaliation
Doctrine; and the fourth Strategic Concept (1968) includes the nuclear dimension as the last option
of deterrence.

Starting with 1970, NATO gradually emphasized the political dimension of the Alliance and
opened to dialogue, including with Russia. In 1973, 35 states including the Union of Soviet Socialist
Republics and the United States pledged to respect the individual fundamental rights at the
Conference on Security and Cooperation in Europe and set up the basis of the Helsinki Funding Act.
In addition, as the end of the Cold War was approaching, in 1987, the US and the USSR signed the
Intermediate-Range Nuclear Forces Treaty. After the end of the Cold War, the first three NATO
Strategic Concepts issued in 1991, 1999, and 2010, extended the security agenda and continued to
enhance the Alliance politically.

The new Strategic Concept of NATO issued in 2022 indicates a major shift of approach
compared with the previous one as it addresses with high priority the imperative to adapted and
enhance NATO’s deterrence and defence posture in order to effectively manage the major changes
in the international security environment caused by the strategic competition, which amplifies new
threats and challenges in the new technologies, hybrid threats and cyber security domains, as well as
Russia’s increasingly aggressive behavior towards the West. Against this background, NATO
recognizes Russia as “the most significant and direct threat to Allies’ security and to peace and
stability in the Euro-Atlantic area*® and sets out the following three core tasks of the Alliance: (1)
deterrence and defence; (2) crisis prevention and management; and (3) cooperative security, adapting
the previous ones - collective defence; crisis management and cooperative security.

However, in political and practical terms, starting with 2014, after Russia’s illegal annexation
of Crimea, and in the context of increasingly aggressive posture of Russia towards its neighbors and
the West, NATO initiated an ample adaptation process on the political, military and institutional
levels. During the period of 2016 - 2023, NATO leaders gathered annually at NATO Summits and
Allied high-level meetings, except for 2020 due to the Covid-19 pandemic, and adopted significant
decisions in support of NATO’s adaptation to the security environment. As a result of these decisions,
NATO implemented a series of significant measures to consolidate its deterrence and defence posture.

On the political level, Allies increased their national defence budgets towards or beyond the
target of 2% of GDP, according to the Defence Investment Pledge adopted at the NATO Summit in
2014 and burden sharing became increasingly important within NATO’s overall effort.

Since 2014, NATO has suspended practical cooperation with Russia and followed a dual
approach towards Moscow i.e., enhancement of NATO’s deterrence and defence posture and
availability to dialogue with Russia, especially to reduce the risk of incidents and escalation.

18 The North Atlantic Treaty, Article 5, Washington D.C., April 1949.
19 NATO Strategic Concept 2022, paragraph 8, p. 4.
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At the same time, NATO remained committed to support both in political and practical terms
its partners in the East — Ukraine, Georgia and, to a lesser degree, the Republic of Moldova.

NATO’s open-door policy continued to deliver, and three new members joined the Alliance
after 2014, namely Montenegro, North Macedonia and Finland. At present, Sweden’s integration Is
probable, but still pending. Moreover, NATO enhanced its assistance and encouraged Ukraine,
Georgia and Bosnia and Herzegovina to accelerate efforts to fulfill the conditions to join NATO.

Also, NATO — European Union cooperation increased and entered a new phase based on the
NATO — EU common declarations issued in 2016, 2018 and 2023, that setup the agenda of the new
domains of cooperation between the two international organizations, i.e.: resilience; hybrid threats
and terrorism; cyber security; capabilities and military mobility; support for partners; strategic
communication; critical infrastructure; new technologies; space; and climate change.

The most important developments occurred on the military level resulting in NATO’s
significantly enhanced posture of deterrence and defence. Thus, the setting up of the Very High
Readiness Joint Task Force, in 2016, totaling 5.000 troops, strengthened NATO Response Force,
which totals 40.000 troops, and the establishment of eight NATO Force Integration Units in Central
and Eastern Europe® facilitated Allied forces’ integration and interoperability.?! The most visible
involvement was strengthening the Eastern Allies by setting up, in 2016, NATO enhanced Forward
Presence in Poland and the Baltic States, comprising of four battle groups led by the US in Poland,
the Great Britain in Estonia, Canada in Latvia and Germany in Lithuania, and NATO tailored
Forward Presence in Romania and the Black Sea region, comprising of a multinational brigade and
a framework for combined joint training. At the same time, NATO developed new brigade, division
and corps level multinational headquarters on the Eastern Flank and increased air and maritime
presence in the Black Sea and Baltic Sea regions, as well as NATO exercises with a deterrence role.

NATO Ballistic Missile Defence became operational in 2016 due to the Allies contributions
and cyber (2016) and space (2019) were recognized as operational domains and, consequently,
became subject to training and missions the same as land, maritime and air operational domains. In
addition, NATO set up dedicated support teams to assist the Allies in need in hybrid threats and cyber
security domains.

On the institutional level, NATO moved to a new headquarters in Brussels and, in 2018, set up
a new Joint Force Command for the Atlantic in the United States, and a Joint Support and Enabling
Command in Germany.?

In February 2022, Allied measures adopted in the context of Russia’s military aggression
against Ukraine significantly improved NATO’s deterrence and defence posture. For the first time in
its history NATO activated the Allied defence plans in order to deploy additional forces on the
territory of the Eastern Allies and put over 100 fight airplanes on alert, while more than 120 ships
protected the security of the Alliance from the High North to the Mediterranean Sea.?® In Romania,
the Alliance deployed NATO Response Force troops, on the 1% of March, and soon after set up a
NATO battle group under the command of France, similar to those in Poland and the Baltic states.

In addition, the United States deployed additional troops to Europe both as part of NATO effort
and based on bilateral agreements with European Allies. According to the State Department, during
the period of February — June 2022, the US deployed over 20.000 troops to Europe, raising the total
of the American military in Europe to 100.000. Moreover, at the NATO Summit in Madrid, president
Joe Biden announced the permanent deployment of a forward command post, a garrison command

20 Bulgaria, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, and Slovakia.

2L NATO, Warsaw Summit Communiqué issued by the Heads of State and Government participating in the meeting of
the North Atlantic Council in Warsaw, 8-9 July 2016.

22 NATO, Brussels Summit Declaration Issued by the Heads of State and Government participating in the meeting of
the North Atlantic Council in Brussels 11-12 July 2018.

Z NATO, Press briefing by NATO Secretary General Jens Stoltenberg following an extraordinary meeting of the North
Atlantic Council, 24 February 2022.
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and a support battalion to Poland, as well as the deployment of a brigade to Romania, and additional
forces in the Baltic states, Great Britain and Italy.?*

At the political level, at the Summit in Madrid in 20222°, NATO leaders reaffirmed Russia’s
status of the most significant and direct threat to Allies’ security as stated in the NATO Strategic
Concept 2022 and reaffirmed the ironclad commitment to Article 5. Moreover, the Allies showed
solidarity with Ukraine and endorsed once again NATO’s open-door policy and the prospect of
Ukraine and Georgia’s integration in the future. At the same time, the Summit evoked the new
political dimension of NATO aimed at intensifying cooperation with partners in the Indo-Pacific.

At the military lever, the NATO Summit in Madrid set up a new baseline to strengthen NATO’s
deterrence and defence posture in the long term by a comprehensive multi-domain approach to
address all challenges and threats to the Euro-Atlantic security, placing the Allies in the Eastern Flank
at the core. Thus, NATO commits to develop existing battles groups, including the newly established
ones in Bulgaria, Hungary, Romania and Slovakia, to the brigade level, when necessary, and to
provide them with appropriate reinforcements and prepositioned military equipment and
capabilities.?®

We can conclude that the entire deterrence and defence effort of NATO revolves around two
main objectives, namely deterring any aggression against a NATO member state and ensuring the
readiness to succeed in the event that any NATO member becomes subject to aggression.

The United States has a major role in deterring Russia both as an important member of NATO
and individually by its continuous engagement in European security through bilateral agreements
with European Allies. Estimates indicate that when the US and USSR nuclear tension reached the
highest level during the Cold War, the US had approximately 2.500 nuclear missiles stationed in
Europe and approximately 450.000 US troops were deployed in 1.200 military facilities in Europe?’.
After the end of the Cold War, the US significantly reduced its military presence in Europe but
remained engaged in European security, and starting with 2014 re-increased gradually its presence
and attendance to the multinational military exercises, especially by US Operation Atlantic Resolve
and the European Deterrence Initiative.

Compared with the Cold War era, the present situation is significantly different, but there are
certain similarities. Despite Russian rhetoric, the United States and Russia are not peer competitors
in the strategic competition. Russia represents a genuine rival of the US, NATO and the West in
general, who opposes the international rules-based order, and by doing so, it attempts to elevate its
global relevance and power.

That is, most likely, the reason for the US’ adjustment of the containment strategy towards
Russia to the constraining strategy in the current context, influenced by Russia’s large-scale war
against Ukraine. Starting in February 2022, the United States assumed the leading role in providing
and promoting international assistance to Ukraine on multiple dimensions: political, military,
economic, humanitarian etc. At the same time, the US encouraged joint actions, together with its
worldwide partners, especially the European Union and NATO Allies, in order to limit Russia’
possibilities of aggressive actions, both in Ukraine and outside Ukraine.

The US’ National Security Strategy issued in 2022 regards Russia as “an immediate and
persistent threat to international peace and stability”’* and emphasizes its destabilizing role by the
brutal violation of the Un Charter’ fundamental principles. Considering its increasingly aggressive
behavior during the past decade, the United States sets up a constraining strategy towards Russia
following four lines of action: (1) continuing support for Ukraine, including for its European

24 Us Department of Defense, Fact Sheet - U.S. Defense Contributions to Europe, June 2022, accessed at
https://www.defense.gov/News/Releases/Release/Article/3078056/fact-sheet-us-defense-contributions-to-europe/

%5 NATO, Madrid Summit Declaration Issued by NATO Heads of State and Government participating in the meeting of
the North Atlantic Council in Madrid 29 June 2022.

% |dem.

27 Daniel Kochis, 2021 Index of US Military Strength, Global Operating Environment, Europe, pp. 108, 128, The Herit-
age Foundation, accessed at https://www.heritage.org/sites/default/files/2020-

28 The White House, National Security Strategy, 2022, accessed at https://www.whitehouse.gov/wp-content/up-
loads/2022/10/Biden-Harris-Administrations-National-Security-Strategy-10.2022.pdf
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aspirations; (2) ironclad commitment to Article 5 of the NATO Treaty and enhancing cooperation
with partners in Europe and worldwide to prevent other consequences of Russia’s provocative acts;
(3) deterring and responding, if necessary, to Russia if it threatens US interests; (4) not allowing
Russia to use or threaten to use nuclear weapons in order to achieve its objectives.?®

Conclusions

The ongoing strategic competition significantly affects the strategic stability and international
security, and the war in Ukraine represents an integral part of this development, even though Russia
IS not a peer competitor to the United States. The international rules-based order and the balance of
power post-Cold War are under increased pressure. Against this background, we witness the revival
of realist and neorealist perspectives along with their associated concepts of deterrence and
containment. From a theoretical perspective, NATO and the US are exponents of defensive realism,
while Russia is a genuine representative of offensive realism.

Russia’s aggressive behavior has intensified during the past decade simultaneously with the rise
of China, in Moscow’s attempt to restore Russia’s power and global relevance. Russia has amplified
its aggressive posture towards its neighbors after the NATO Summit in 2008 when Allied leaders
offered Georgia and Ukraine the prospect to join NATO. The Six days war against Georgia was
followed by Russia’s illegal annexation of Crimea in 2014 and the large-scale invasion of Ukraine in
2022.

In response to the changing security environment, starting with 2014, NATO has reinforced its
power and its deterrent role by implementing a series of political and military measures aimed at
strengthening NATO’s deterrence and defence posture, while remaining committed to Article 5 of
the Washington Treaty and consolidating the transatlantic link. NATO presence has gradually
increased in Central and Eastern Europe and reached its peak in the context of Russia’s military
aggression against Ukraine. In close coordination with NATO Allies, the United States renewed its
engagement in European security, deployed additional troops in Europe, and assumed the leading
role in international endeavors to assist Ukraine.

While NATO’ deterrence and defence effort revolves around deterring any aggression against
any Ally and ensuring the success of collective defence, the United States focuses on constraining
Russia by pledging to deter and respond, if Russia threatens US interests. At the same time, the US
is determined not to allow Moscow to use or threaten to use nuclear arsenal.

We can conclude that deterrence, both conventional and nuclear, and containment, adjusted to
constraining, remain valid in US’ approach towards Russia in the current security environment,
despite significant differences between the strategic competition during the Cold War era and ongoing
one.
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Abstract

The abstracts of the report present some experimental results obtained by the employees of the
Dnipro Polytechnic Institute of fundamental research in the field of shock-wave processing of porous
materials. The main scientific and practical results are briefly described, most of which were obtained
for the first time in world practice.

AHHOTANUA

B te3ncax JOoKJIanaa npeACTaBJICHbI HCKOTOPLBIC OKCIICPUMCHTAJIBHBIC PE3YyJIbTAThI, TIOJTYYCHHBIC
IIpH BBIIIOJIHECHUH COTPYAHUKAMU I[HerOBCKOﬁ IIOJIMTEXHUKHU (I)YH,Z[aMeHTaJ'ILHLIX I/ICCJ'IC,[[OBaHI/II\/'I B
00JIaCTH y/JapHO-BOJIHOBOM 0OpabOTKM TOPHUCTHIX MaTepuayioB. KpaTko omnucaHbl OCHOBHBIE
HAaYYHbIC U NPAKTHYCCKUC PC3YyJIbTATHI, OOJIBIINHCTBO U3 KOTOPBIX ObLIH TIOJIYUCHBI BIICPBLIC B
MHPOBOM MPAKTUKE

Keywords: explosion, shock wave, synthesis, diamonds, extreme parameters
KiaroueBble ciioBa; B3PBIB, YIdapHadA BOJIHA, CHHTC3, aJIMa3bl, SKCTPEMAJIbHBIC IIAPpaMETPhI

Bo BTOpOii monoBuHe 20-r0 CTOJETHUS B MUPOBOM MAIIMHOCTPOCHHWU W MaTE€pHAIOBEICHUU
copmHpoBaIoCh HOBOE HAyYHO-TEXHHUYECKOE HAIpABIICHUE, CBS3aHHOE C YyJIapHO-BOIHOBOIA
00paboTKOI1 METayIOB, CINIABOB, PAa3IMYHBIX BEIECTB U MarepuaioB [1-6], npumenennem ¢uznko-
XUMHUYECKHX METOJIOB UCCIICIOBAHUS MATEPUAIIOB MOCIIE BO3ACHCTBUS AKCTPEMAIIbHBIX JABJICHUN H
temriepatyp [7-12]. IlpakTudecku BcCe SKCHEPUMEHTAJIbHBIE W TEOPETHYECKUE pEe3yJIbTaThl B
MHPOBO# MPaKTHKe ObUIH MOJTy4YeHbI BriepBbie [13-17].

HexoTtopble W3 HampaBieHUI 1O MCIIOJIB30BAHUIO YHEPTUH B3pPbIBA MONYYHJIH pPa3BUTHE B
JIHETpOMeTPOBCKOM TOPHOM HMHCTHUTYTE (HbIHE J[HempoBckas monuTexHuka). HeKoTopbie U3 HUX:
CBapKa M YIPOYHEHUE METAIJIOB B3PBIBOM, IITaMIIOBKa, pa3paboTKa yJIapHO-BOJHOBOH TEXHOJIOTHH
CHHTE3a IOJHMKPHUCTAUIOB aiMasa, pa3padOTKa TEXHOJOTUH IIPOU3BOACTBA 3MYJIbCHOHHBIX
B3PBIBUYATHIX BEIIECTB M CO3JaHUE TPOMBIILICHHOTO WX IPOM3BOJCTBA, YTHIHM3ALUS TBEPAOTO
pPaKeTHOTO TOIUIMBA, CHHTE3 HOBOTO KJlacca IMEPBHYHBIX CBETOYYBCTBUTEIBHBIX B3PBIBYATHIX
KOMITO3UTOB JIJIsl CPEJICTB B3PBIBAHUS JIa3€PHBIX cHCTeM. VccaenoBanuck (hU3NKO-MaTeMaTHIeCKUe
MOJICTIH, HAPUMEP. TaKUX SBJICHUN KaK 3a)KUTaHKe B3PHIBUYATHIX BEIIECTB Ja3ePHBIM UMITYJILCHBIM
U3JTy4YEeHHEM, CKadyKooOpa3Has TOTeps BS3KOCTH MeTajula IPH BBICOKOCKOPOCTHOM yaape
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MUKpOUYacTHUIbL. [[poKOMMEHTHpYEM HEKOTOPBIE HOBbIE PE3YJIbTAThl, IOTYYECHHbIE IPU BHITIOJTHEHUH
HCCIIEA0BAHUM.

1. Y napHo-BonHOBOM cHHTE3 anmasa. Mcciae1o0BaHusIMU MUKPOCTPYKTYP pa3IndHbIX METaILITH-
YEeCKHX CIUIaBOB M YYT'YHOB ObUIN YCTaHOBIJIEHBI HOBBIE (PU3HKO-XUMUUecKHe 3¢ (HEKThl, B YaCTHOCTH,
BKITIIOUarolue AuQQy3noHHOE B3aUMOICUCTBUE YyT'YHA CO CTajblo IPHU KOBKE, 00pabOTKE B3PHIBOM
Y TEPMOLIMKIUPOBAHUH, 00pa30BaHUE OMMETAIUTMYECKIX COCTUHEHUI MEX/Ty CEPBIM UyT'YHOM U CTa-
JIBIO TIOCJI€ KOBKH U YAapHO-BOJIHOBOT'O BO3/IEUCTBUS C MOCIEAYIOIIUM TEPMOLIMKINPOBAHNEM; YCTa-
HOBJICHAA CTENECHb BIMAHUS MEX(Pa3HBIX TPAHHUIl HEMETAJUIMYECKOE BKIIIOUCHHUE-MATpHIla Ha U3Me-
HEHHME 3EPEHHON CTPYKTYphl apMko-keie3a [18-30]. Kak mokasanu pe3yapTaThl (GU3NKO-XHMHYEC-
CKOTO aHaju3a YJIapHO-BOJHOBOH 0OpaOOTKH METa/NIOyTIepOIHOW CMECH C MOCIEIyIOIUM
oxJaxaeHueM co ckopocthio 108 K/c, Hanexno GukcupyeTcs HoBas yriaepoaHas cBepXTaepaas hasa
—vaout [31-36], cuHTe3upOBaHHBII BIEPBbIC B HICTOPUH.

OU3NYECKYI0 CYyTh YCTAHOBICHHON 3aKOHOMEPHOCTH 3apObIIIe00pa3oBaHus aiMa3HOM (a3bl
[37-39] mMoxHO MPOMILTIOCTPUPOBATH Ha cieayroiiem npumepe. [Ipu BO3ACHCTBUN HA YyTYH CHJIb-
HBIX yaapHbIX BoiH (6onee 80 ['ma) u Beicokux temmeparyp (6omnee 2500 K) crpykrypa rpadura u
KOHTAKTUPYIOIIMX MPUITOBEPXHOCTHBIX ATOMHBIX CJIOEB METAJLUTMYECKOW MATPHIBI B MIpeaesiax rpa-
HUIBI (a3 pa3pymalTcs B pe3ysibTaTe JUCCOLMAIMN XMMHUECKHUX CBs3eil. BelecTBo nepexoaut B
COCTOSIHUE €MHOTO aKTUBHPOBAHHOT'O KOMIUIEKCA, XapaKTEPHOTO JJIsl BRICOKUX CTETIeHEH CxKaTusl.
[Tocne mpoxokIeHus: yJapHOIl BOJIHBI cTa0MIM3upyeTcs Ta popma BelecTBa, Kotopasi OyaeT ycToii-
YMBOM MPU NAHHBIX PU3HMUECKUX YCIOBUAX. DIIyKTyalluu SHEPTUU U TUIOTHOCTH MPUBOJAT K CIIOH-
TaHHOMY BO3HMKHOBEHHIO MHOXKECTBA HOBBIX HAHOPA3MEPHBIX KPUCTAJUIOB ajMa3a, MMEIOIINX pa3-
Mep 110 150 A, clienyieHHbIX B ONMKPUCTAILIMYECKUE arperaThl, KApOUIOB CIIOKHOIO COCTAaBa U 1Py -
I'HX COCAMHEHHI, BO3HHUKIIUX B pe3ysibraTe 0e3muddys3nonnpix peakimii [40].

BaxHBIM pe3yIbTaTOM HCCIIEJOBAHUH yIapHO-BOIHOBOW 00pabOTKH 4yTryHa, MUKPOCTPYKTYypa
KOTOPOTO XapaKTepu3yeTcsi N30BITKOM 3alaceHHON SHepruu (pe3yabTaT MIaCTUYECKOro aehopMu-
pOBaHMs), SIBISCTCS CAHTE3 MOHOKPUCTAILJIOB aiMa3a U IPYrux MuHepaiio [41-45]. Ananusupyst 3tu
pe3yabTaThl ObUIM pa3paboTaHbl Pa3IUUHbIE CIIOCOOBI MEPEBOAA MUKPOCTPYKTYpPHI METa/IIOB-KaTa-
JIU3aTOPOB U METAJJIOB-OXJIaAUTENEH B METAaCTaOUIIbHOE COCTOSIHUE Iepesl 00paboTKOM BHICOKMMHU
nasnenusmu [46-49]. Takum 00pa3oM, OBIIIO SKCIEPHUMEHTATIBHO 0OHAPYKEHO HEU3BECTHOE paHee
HOBOE sIBJICHHE TBEP10(a3HOI aBTOIMUTAKCHH METACTAOUIHHBIX MOHOKPHCTAIUIOB ajiMas3a. JTO sIB-
JICHHE aBTOPHI MOJITBEPANIIN B Psijie MOCIEIYIOIUX SKCIIEPUMEHTOB ¢ METAJUIOYTJIEPOAHBIMHU CILjIa-
BaMH, UCTIOJB3Ys MeTo ] TepMonukimpoBanus [50, 51] u gqomoHUTEIBHYI0 00pabOTKY 3JEKTpOMAr-
HUTHBIM TT0JIeM [52-54].

Hcnonp3ys pe3ynbTaThl SKCIEPUMEHTATIBHBIX HCCIIEJOBAHUHN yIapHO-BOTHOBOTO CHHTE3a H C
YU€TOM OTKPBITHS HAHOAJIMAa3HBIX YaCTHI] B METEOpUTaX [55] 1 KBAHTOBOMEXaHUYECKHX 3aKOHOMEP-
HOCTEH, OMMCHIBAIOIINX YCTOMYMBOCTh XUMHUYECKOMN CBSI3H B MOJIE KYJIOHOBCKOTO IIeHTpa [56], mpen-
JIO’KEHBI MEXaHU3MbI 00Pa30BaHusl alMa3HbIX 3apoabiiiei [57, 58] u pu3nko-xuMHYECKUE YCIOBHS
TBepA0(ha3HON KPUCTAIUIM3AIMA MOHOKPUCTAIIOB anmasa [59], B ToM duciie B mpUpojie Kak OIUH
13 BO3MOXHBIX CIIEHapHeB amMa3zoo0pazoBanus [60].

2. OcoOeHHOCTH TeUeHHS BelllecTBa 3a yaapHbIM (poHTOM. [lpu Bo3neicTBUM yAapHBIX BOJIH
B CMECH MOPOIIKOB MEH ¢ rpauTOM IKCIEPUMEHTAIBHO OOHAPYKEHO paHee HEU3BECTHOE HOBOE
SIBJICHHE, KOTOPOE 3aKJIF0UAETCs B 00pa30BaHUN CIIUPATLHO-BUXPEBOTO TEUCHHUS BEIIECTBA 32 TOJIOB-
HBIM (PPOHTOM yapHOU BosHBI [61, 62]. DT0 runpoanHaMu4ecKoe sBJICHUE ObLIO UCTIOIB30BAHO TIPH
pa3ieneHny MaTepHaioB Ha KOMIIOHEHTEHI 110 X MaccaM [63], 1 HeOTHOKPAaTHO MOBTOPSIIOCH B DKC-
nepuMeHTax [64, 65]. DkcrepuMeHTaNbHO YCTAaHOBICHHOE SIBICHHE CIIUPATbHO-BUXPEBOTO TEUCHHS
BEIIECTBA U €r0 (U3NIEeCKHe OCOOCHHOCTH MPECTABISAIOT HHTEPEC TSI KOCMOTOHUH Kak Hanbosee
BEPOSITHBIN MEXaHU3M 00pa30BaHMsI MPOTO3BE3IHBIX U MPOTOIJIAHETHBIX [A30BO-TIBUIEBBIX CIIUPAIIb-
HBIX 00J1aKOB U rajakTuk. B pabore [60] aBTOpHI MpeacTaBUIN TUTIOTE3Y 00pa3oBaHus 3€MIIH , B TOM
qHCcIe U Apa C yYETOM OCOOCHHOCTEH CIMPaIbHOTO BUXPS U 3aKOHOMEPHOCTEH pachpeiesieHus B
HEM KOMIIOHEHTOB 110 MaccaM. [Ipenaraemas KOHIENs 00pa3oBaHus 3eMITH | SIpa TUTaHETH Tep-
MOSIJIEPHBIX PEakIfil B Ape ¢ TEOPETUYECKUMHU pacdyeTaMH MPEACTaBIseT cOO0M MPUHIUIHAIBLHO
HOBBIN B3TJIS] HAa SBOJIIOLIMIO 3BE3/IHBIX U IJIAHETHBIX CUCTEM.
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Oco0eHHOCThIO YCTIOBHM 00pa30BaHUs CIHPATbHO-BUXPEBBIX THAPOJAUMHAMUYECKUX TEUECHUHN
SBIISICTCS KPUBOJIMHEHHBINA (DPOHT TOJIOBHOM YAapHOI BOJIHBI, 00pa30BaHHOM B pe3ysbTaTe coyaape-
HUS Y OCH HaKJIOHHBIX y/IapHBIX BOJH (B YCTPOMCTBaX C HWIMHAPHUECKONW CUMMETPHUEH pa3MeIeHUs
aneMeHTOB). CKOpOCTh ()pOHTA FOJIOBHOM BOJIHBI, ABMXKYIIEHCS BIOJIb OCH, paBHa CKOPOCTH JETO-
HaIlUU B3pPBIBYATOrO BEUIECTBA, PAa3MEIIEHHOTO Ha OOKOBOM MOBEPXHOCTH yCcTpoiicTBa. Takum oOpa-
30M, CKOPOCTb TOJIOBHOM BOJIHBI B 3aBUCUMOCTH OT THIIa B3PHIBYATOTO BELIECTBA MOXKET OBITh PaBHA
5-9 kMm/c, co3aaBasi JaBJieHHE B MOPUCTHIX MaTepraiax /10 HECKOJIbKUX MUJNIMOHOB aTMOc(hep U TeM-
IepaTypy A0 HECKOJIbKUX JECATKOB ThICAY I'PaJyCOB, COOTBETCTBYIOILIYIO TEMIIEPATYpPE XOJIOAHON
1a3Mbl. CKauyKo0Opa3HbIN MEepexo/1 BEeIeCTBA U3 00JIACTU CBEPXBBICOKUX TeMIIepaTyp U JaBICHUMA
K HOPMaJIbHBIM YCJIOBUSM SIBIISICTCS IPUHIUITHAIEHO HOBBIM METO/IOM YAapHO-BOJIHOBOM 00paboTKU
C TIOCJICTYIOIIEH CBEPXCKOPOCTHOM 3aKalKoM BerecTBa [66]. DTOT MeTo1 ObUT HCIIOIB30BaH B MIPO-
1eccax JMHaAMUYECKOT0 CUHTE3a CBEPXTBEP/IbIX MaTEPUAIOB, HAHECEHUSI METAININYECKUX ITOKPBITHH
C YHUKQJIbHBIMU aHTUKOPPO3HOHHBIMH M MEXaHUYECKUMU CBOMCTBAMH, JIJISl ITOJIYyYEHUS aMOPPHBIX
CIUIaBOB U MaTEpHUAJIOB.

DKCIepUMEHTAILHO YCTAaHOBIIEHHOE SIBIIEHUE CIIUPAIbHO-BUXPEBOT0 TEUEHUS BEIIECTBA U €r0
¢bu3nveckre 0COOCHHOCTH MPECTABISIOT HHTEPEC A KOCMOTOHUM KaK Hanbosee BEepOSTHBINA Me-
XaHU3M 00pa30BaHUS TPOTO3BE3IHBIX U MPOTOIUIAHETHBIX T'a30BO-TBIJIEBBIX CIIUPAIBHBIX 00JIAKOB U
rasiakTuk. B padore [60] aBTOpHI peACTaBUIN THIIOTE3Y 00pa30BaHus 3€MJIH , B TOM YHUCIIE U Sapa
C y4eTOM O0COOEHHOCTE! CIIHPaTbHOTO BUXPS U 3aKOHOMEPHOCTEH pacmpesiesieHus: B HeM KOMIIOHEH-
TOB 10 MaccaM. [Ipemnaraemas KOHIEIUSA 00pa30BaHus 3eMIIU | SApa IIAHETHI TEPMOSICPHBIX pe-
aKUU{ B sIIpE C TEOPETHUECKUMHU PacyeTaMH IMPEACTaBIsSeT cOO0N MPUHIMITUAIBHO HOBBIM B3TIIS
Ha 3BOJIIOLIMIO 3BE3JHBIX U MJIAHETHBIX CUCTEM.
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