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Abstract. In the article, the nature and necessity of training qualified personnel in the 

innovative development of agriculture and the factors affecting it are scientifically and 

theoretically researched. The process of improving the scientific and methodological bases of 

determining the demand for highly qualified and highly educated personnel in agricultural 

specialties and the efficiency of their activities is brought to a systematic basis. The possibility of 

applying the positive experiences of the system of training qualified specialists and highly 

educated personnel for agriculture in foreign countries in our country has been analyzed. Develop 

conclusions based on the analysis of the current state of the system of providing qualified 

personnel with higher education in Uzbekistan's agriculture; scientific proposals and practical 

recommendations on improving the mechanisms of state support and encouragement of the system 

of training qualified personnel in the agricultural sector have been formulated. 

Keywords: digital management system, agricultural educational, agricultural sector, agro 
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Introduction 

Today, and especially for the future, it is important as a decision maker, as a decision-

maker, to make a correct use of human resources and capital, strength and energy in the 

introduction of innovations in the world where digital 

management and systems of communication he is making tools. Not only the economic aspects, 

but the main purpose of the productive forces of socio-economic development will be important. 

Today, meeting the demand for agricultural products due to the trend of globalization of the 

economy and the increase in the population, on the one hand, requires the improvement of product 

quality and labor productivity based on the introduction of innovations, modern complex 

computerized programs and techniques, and on the other hand, the response to these processes and 

requirements It is important to provide highly qualified personnel, especially those with higher 

education. A number of scientific and research works aimed at providing agriculture with qualified 

personnel are being carried out in the world. In this sense, according to the Organization for 

Economic Cooperation and Development (OECD), the proportion of people aged 25 to 34 with 

higher education is 69.6% in Korea, 61.8% in Canada, 60.7% in Japan, with 

56.2%. % in Ireland and 55.6% in Lithuania percentage, Switzerland 51.2%, UK 50.8%, 

USA 49.4%, France 46.9% and" [3]. According to the World Bank, as a result of the development 

of the science of genetics, by 2030, agriculture will not only increase the volume of production, 

but also ensure the organic quality of products and preserve their natural state. To achieve this, it 

is necessary to provide the field with qualified specialists [2]. Therefore, special attention is paid 
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      to the task of providing agriculture with qualified specialists not only for employment, but also for 

the solution of issues such as the cultivation of organic ecologically clean products and the 

preservation of the national genetic fund of crops. In our republic, the organizational and economic 

foundations of the system of training and supply of qualified specialists and highly educated 

personnel for agriculture and its various sectors have been developed, and certain results are being 

achieved with the implementation of comprehensive measures. However, in practice, there are 

interruptions in science-education-practice integration due to lack of personnel, objective and 

subjective (related to the human factor) reasons. In this regard, our head of government said: 

"The goal of making Uzbekistan a developing country can only be achieved through 

rapid innovation, science and innovation". For this, first of all, it is necessary to educate new 

generation personnel who will be proactive reformers, who think strategically, and who will be 

educated and qualified..." [1]. This task is to develop a comprehensive approach to the issue of 

training and supply of highly qualified and, including, highly educated specialists in agriculture, 

which requires multi-disciplinary and specialization, including the use of modern methods of 

stimulating the integration of science - science - education - production. shows the importance of 

focused research. 

In a similar way, starting from the current circumstances and professional needs of the 

agricultural company in the region, and in addition, the company’s more fully noted orientation 

work, the creators assume the innovation-competence aspect as part of the main ideological 

alignment.  

This aspect takes into account the students’ focus on the modern type of upcoming high-

quality work, as well as the development of narrow professional competencies, thus creating the 

basis for each high-quality work, such person qualities as well as the desire for high-quality 

growth, the creative aspect, the desire for innovation, and communication capabilities and ability 

to function as directed.  

The key target guidelines regarding the orientation work of agricultural education bodies 

in the circumstances of using innovative competence in a voracious situation should be the 

development of positive views of the younger generation regarding the necessary specialties, and 

the innovative nature and significant technological effectiveness of today's production system, and 

also regarding the competencies that an expert must possess.  

The functioning educational standards include great conditions for the high-quality 

competence of graduates. But not all, without exception, educational institutions of agricultural 

education in the region today are ready to guarantee this kind of degree of high-quality self-

determination and motivation in the development of high-quality competencies, which would meet 

the actual conditions of employers. 

Methods 

Methods such as abstract thinking, monographic observation, economic analysis, 

comparison, expert evaluation were widely used in the research process. 

Results and Discussion  

A number of factors such as globalization of the world economy, changes in natural and 

climatic conditions and the development of real networks based on innovative digital information 

and technology tools, an increase in the demand for environmentally friendly organic products, 

especially the degradation of agricultural arable land, in turn, increase the share of complex mental 

technical and technological labor in the development of society. to ensure the trend and, therefore, 
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      make it an objective necessity to radically improve the scientific fields and research areas, the 

system of training and supply of qualified personnel. The validity of this necessity is also explained 

by the strategic tasks before each country at the international level, that is, strengthening its food 

security and internal supply, and the need to solve the issues of external economic and resource 

dependence at the expense of internal capabilities to the maximum extent. However, the solution 

to this is directly related not only to indicators such as favorable natural-geographical location, 

availability of arable land, their productivity and gross yield, levels of provision per capita, but 

also to the influence of the social capital of society on them. Because, in the socio-economic 

development of the society, highly educated personnel with high knowledge, skills and 

qualifications play a special role as the national wealth of the society in the production of products 

(services), improving their quality and delivering them to consumers, effectively organizing 

complex mental labor processes. 

The development of the above situation and trends brings two important issues to the 

agenda in the world economy, i.e., firstly, putting legal and economic restrictions on the base of 

national genetic banks of agricultural products, conducting a protection policy aimed at preventing 

their genetic distortion in the segments of the world market, and secondly , due to the increasing 

share of the private sector in agricultural sector research and development in developed countries 

and the new varieties and technical-technological solutions developed as a result of scientific 

research are aimed at making a profit by entrepreneurs, attention is being paid to permanent strict 

control by the state and legal protection as intellectual property. For this reason, the financial 

resources allocated to education and science in developed countries are increasing year by year 

and remain in high shares compared to GDP (10% in the USA, 7% in Japan, 8.6% in Korea, 6.4% 

in Turkey, etc.). 

Despite the positive changes in the training, retraining and supply of highly educated 

personnel and qualified specialists in the agricultural education system in our country in recent 

years, based on the state order, in our opinion, it is necessary to further strengthen the mechanisms 

of state support and encouragement of this important sector, and this can be explained by the 

following circumstances. Including: 

- the increasing application of scientific achievements of foreign countries in order to create 

the potential of personnel with knowledge, skills and experience capable of operating in new forms 

of economic management;  

- increasing interest in attracting private investors to the education system, focusing on 

training specialists with modern knowledge and skills through the establishment of private 

educational institutions;  

- increasing demand for a narrow range of specialists and their deeper knowledge, 

scientific-research developments and strengthening of science-practice integration, etc.  

Taking into account the above, in our opinion, it is appropriate to rely on special approaches 

in the establishment of private higher education institutions as one of the directions of state support 

for the system of training and retraining of highly educated personnel in the agricultural sector. 

Already, in recent years, foreign private higher education institutions or their branches have been 

established in our country's HEIs. Therefore, the "PMP" (plus-minus+plus) model, which is widely 

used in foreign countries, is important in assessing the effectiveness of investments made in the 

state support of the system of training qualified specialists with higher education in the agricultural 

sector. 
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      However, in this model, the effect of investment and support levers introduced by the state 

or private sector in the field of education is assessed as a natural situation, and the effectiveness of 

the results is not evaluated during this period. Therefore, in this regard, the incompatibility of the 

interests of the parties, the effect of relations not being noticeable in a short time or turning into a 

short-term practice, causes the following negative situations to occur between employees with 

scientific potential and employers. Because the education, knowledge, skills, experience and 

scientific development of a scientific worker are his intellectual wealth, and it will be effective 

only if he is materially (or morally) interested in spending it. Therefore, it is appropriate to 

introduce one of the following methods of state regulation and stimulation of the above situations 

with the use of economic levers, that is: 

- providing scientific-practical advice and support to the local agricultural specialists, 

transferring services such as their training and retraining to the private sector, developing sources 

and mechanisms for its financing; 

- formation of the composition of working groups consisting of experienced, scientific 

potential personnel in the cross-section of industries and creation of an incentive system of their 

financing; 

- by focusing on the financing of issues such as estimates developed for the 

commercialization or implementation of scientific research results and retraining in project 

documents, teaching and promotion of the use of scientific results, etc. 

It is known that the effectiveness of educational institutions in providing agricultural 

sectors with qualified personnel is one of the important indicators. From this point of view, the 

analysis of the number of higher education institutions (HEIs) engaged in the provision of highly 

educated personnel in the agricultural sector in our republic and their indicators of training 

specialists in the period from 2017 to 2021 shows that in 2021 there will be a total of 102 HEIs in 

the republic, of which 10 or 9.8 percent are directly engaged in training of highly educated 

personnel for agriculture. This indicator was 6 (7.8%) in 2017, 7 (8.1%) in 2018 and 9 (9.5%) by 

2019. That is, in recent years, their number has increased by 4 or 66.6 percent (Table 1). 

During the research, social questionnaires were conducted in several districts of the region 

to study problems such as the knowledge of agricultural workers, their response to modern 

students, and their lack of interest.  

When evaluating the level of knowledge of highly educated personnel, 32% of respondents 

believe that their knowledge in using modern technologies and methods is lacking, while 24% of 

respondents believe that the level of knowledge of highly educated personnel is not compatible 

with practice.  

22 percent of the respondents who believe that a narrow range of personnel does not meet 

the requirements due to the fact that practice is far ahead of education and consists of a combination 

of several directions, and 14 percent of respondents who believe that the level of knowledge of the 

trained personnel is medium and sufficient for practical work. 

In our conclusion, it is suitable to center on the most headings of state back 

for agrarian instructive educate, such as expanding the level of scope of understudies, retraining 

and progressing the qualifications of pros within the field, progressing and modernizing the level 

of fabric and specialized back of the instructive framework, developing the integration 

of instruction, science and hone.  
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      Table 1. 

Dynamics of change in the number of educational institutions training higher educated 

personnel in our republic* 

Indicators Years In 2021 

compared to 

2017, in % 

201

7 

201

8 

201

9 

202

0 

202

1 

Total number of HEIs in the 

republic, pcs 

77 77 86 95 102 132,5 

Of this, the number of HEIs 

training personnel for agriculture, 

pcs 

6 6 7 9 10 166,6 

% of total 7,8 7,8 8,1 9,5 9,8 х 

Total number of trained personnel 

with higher education in the 

republic, thousand people 

66,2

9 

64,1

3 

67,4

4 

70,3

2 

70,7

9 

106,7 

Of these, the number of highly 

educated personnel trained for 

agriculture is 1,000 

4,76 4,81 5,04 5,51 5,50 115,5 

% of total 7,18 7,50 7,47 7,84 7,77 х 

* Compiled by the authors 

After all, the development of special economic methods for government support 

and the solution of administrative and financial problems through their effective 

implementation indicate the real and importance of the reforms that are being carried 

out today for the development of the educational system. Given the nature of the digital economy.  

That is, in recent years, the introduction of specific economic mechanisms in the legal and 

regulatory documents issued to support various sectors of the economy, including the education 

sector, and their legal acts (such as a plan of measures, a road map, programs, an implementation 

scheme) an effective co-op practice is in place.  

This helps the decision to be implemented quickly and to have an effective character. 

Therefore, in the process of research, the ways of improving the mechanisms of the state promotion 

of the system of personnel training and qualification improvement in the agricultural sector were 

substantiated. 

It should be noted that the development of the economy today mainly requires the 

improvement of the organizational-production and economic relations of the system of exchange 

of new knowledge and experiences between economic subjects and various organizations through 

the wide introduction of innovative techniques and information and communication tools.  

Therefore, in the dissertation, the importance and advantages of introducing the out-staffing 

service, which has been widely used in developed foreign countries for many years and has passed 

the life test, into the system of training and supply of personnel in agriculture were scientifically 

and practically justified. 

Already, this outstaffing service and the activity of the entity (agency, firm) that 

implements it were initially tested in European countries, and are being gradually introduced in 

the CIS countries after 2010. In our country, this type of service has now found its place in small 
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      business, and according to our proposal, it is appropriate to introduce it in agriculture as well. 

Therefore, in order to provide agricultural enterprises and organizations with highly qualified, up-

to-date knowledge and experienced personnel, ways and methods of state promotion of the 

development of out-staffing services have been developed.  

Digitization of the economy and organization of smart agriculture through the effective 

introduction of innovative technologies into practice requires, first of all, training of competitive 

qualified personnel that meets today's demands. This is the "Center for testing and introduction of 

modern forms of education in agriculture", which includes functionally interrelated entities and 

tasks in order to train, retrain and improve the skills of students who have studied and graduated 

from HEIs based on the current requirements in practice. We believe that it is appropriate to 

organize (Figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Organizational structure of the center for testing and introducing modern forms of 

education in agriculture* 

* Compiled by the authors 

This center conducts its exercises in participation with agrarian generation substances, 

agroclusters, cooperatives, agrofirms and logical investigate establishing by testing the cutting 

edge shapes, advances and strategies of instruction presented in nearby and outside HEIs and 

private instructive teach, and putting into hone those that meet the prerequisites of the time 

is locked in. This framework, in turn, makes wide openings for the imaginative improvement 

of horticulture, counting within the setting of the advanced economy.  

In the current conditions, when new mechanisms for financing innovative developments 

are being introduced, in our opinion, the Ministry of Innovative Development should play an 

Personnel training based on the 

needs of practical and scientific 

branches 

Establishment of private 

institutions in the agricultural 

education system 

To encourage the attraction of 

personnel with scientific 
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private sector in the retraining 
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Involvement of digital 
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education system 

Development and financing of 

Agro advice online advisory 
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Effective organization of 

practice of students and 

academic staff 

Formation of an approach 

based on practice order in 

scientific research 

Directions of state 

support for the 

system of highly 

qualified 

personnel training 

in the agricultural 

sector 

In the direction of increasing the 
level of coverage of agricultural 

educational institutions 

In the direction of improving 

the level of material and 

technical support of the 

educational system 
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and professional development 

of industry specialists 

In the direction of deepening 

the integration of education-
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      important role in the commercialization of scientific research results that serve to form modern 

knowledge and skills of agricultural workers, as a leading body that coordinates scientific research 

and implements a unified state policy.  

The financial incentive of the scientific worker at the expense of the funds of the "Fund for 

the support of innovative development and innovative ideas" established under the Ministry should 

be carried out in the form of a one-time payment equal to the amount of commercialization, 

exempted from all taxes and mandatory fees. This procedure will be an incentive for the scientific 

worker to put his research results into practice, convey them to agricultural workers, improve their 

skills, and teach technological aspects related to the use of innovations.  

The condition of the material and technical base of higher education institutions has a direct 

impact on the ability of the trained highly qualified personnel to adapt to the new form of agrarian 

entrepreneurship, modern methods and tools. However, the lack of financial capacity to 

continuously provide educational institutions with modern devices and training equipment 

requires new economic approaches to the field. That is why, in our opinion, it is necessary to focus 

on attracting private entrepreneurs working in agriculture or whose activities are related to 

agriculture to educational institutions on the basis of public-private partnership, and to develop 

methods of encouraging them with economic incentives. 

Based on the experience of developed countries in this matter and the agrarian reforms 

implemented in our country, we believe that private sector agrarian educational institutions, for 

example, should be given credit benefits in the amount of 50 percent of the refinancing rate 

(including the bank margin) for equipping private sector agrarian educational institutions with 

digital technologies 100 times the amount of the basic calculation rate. can be encouraged through. 

Attention to the development of the digital economy, the adoption of a state program 

related to it, and the urgency of its implementation in the context of the pandemic caused a sharp 

increase in the level of use of digital technologies among product manufacturers and service 

providers. Significant results have been achieved, especially in areas such as distance learning 

courses, seminars, counseling and skills training. In the future, it is desirable to pay special 

attention to the development of the system of retraining of personnel, to increase the knowledge 

and skills of product producers through distance education, especially through online consulting 

services. For this, it is necessary to encourage scientific employees who have developed online 

consultation platforms and who have managed to gather more than 5 thousand listeners to the 

platform on the basis of a 100 percent salary increase. 

It is necessary to improve the interaction between science and technology, education and 

production, strengthen cooperation with the agricultural sector in training and implementation of 

scientific research results. Problems in the system of cooperation between manufacturers of 

agricultural machinery are: a high proportion of imported components in manufactured equipment, 

insufficient maintenance of equipment, an unstable system for providing the agricultural sector 

with equipment and inconsistency between science and production, which require special attention 

in this industry.  

The main goal of increasing the specifics of training engineering and technical employees 

in the areas of agricultural engineering is necessary:  

- subsequent maintenance of the material and technical basis and scientific and technical 

capabilities of the relevant supreme educational bodies, extensive introduction of current teaching 
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      and information and communication technologies into general education, a company of a whole 

increase in qualifications and retraining of scientific and pedagogical staff and professionals;  

- gatherings of employees with advanced knowledge of the use of innovative resource-

saving technologies in agriculture, the introduction of “smart agriculture” (Smartagriculture) and 

numerical agricultural technologies;  

- modernization of the educational and laboratory basis, display in training programs of 

tasks aimed at instilling knowledge in the field of current production activities, very effective and 

resource-saving modern technologies;  

- a system of advanced training and internships for professors, teachers, academic and 

scientific-pedagogical staff in foreign research and supreme educational organizations;  

- implementation and extensive introduction to the production of the results of basic, 

practical and innovative studies in collaboration with research institutes, involved ministries, 

departments and organizations;  

- introduction of the concept of “information and consulting basis - faculty of agricultural 

producer”, which makes it possible to detect and eliminate difficulties in agricultural production 

through the information and consulting center (extension center) of the Institute and its 

departments;  

- increasing the entrepreneurship and material interest of professors, teachers, academic 

applicants and students according to the formation and introduction of innovative technologies;  

- extensive introduction of the latest teaching technologies and dialogue modes in training 

exercises and the presence of skillful practice, instilling modern understanding in students, in a 

number of elements that ensure independent exploration of students;  

- formation of an interdependent concept of training employees for the purpose of 

agriculture and its spheres, providing continuity and continuity of educational projects of 

theoretical lyceums and high-quality colleges;  

- Filling with advanced software (Auto CAD, ESTI, 3DMax, SolidWorks, WorkBench, 

Arc GIS, QGIS, Panorama, Googlesketch UP, GlobalMapper, Scan EXE and Prospector.letter), 

used in the presence of research projects according to the disciplines intended for use in the 

opportunity. 

Conclusions  

In recent years, the government has made significant efforts aimed at increasing the 

features of agricultural education. Positive trends in this area are obvious and are not in doubt. But 

high-quality changes in the field of agricultural education corresponding to the actual needs of the 

innovative formation of the agricultural economy of domestic areas are being made quite slowly, 

which, according to the judgment of the creators, is largely explained by the unsatisfactory interest 

in the importance of high-quality orientation of residents, as well as from the edge of the country, 

and thus the concept of vocational education. The low popularity of agricultural education among 

the younger generation, in this number and agrarian, is explained by established concepts 

regarding the low social status of specialties in comparison with other sectors of the economy, the 

difficulty, archaism and backwardness of agricultural work.  

Directly for this reason, increasing the productivity of high-quality orientation of residents 

in organizations of a single and, in the characteristic features of agricultural high-quality education 

in the current circumstances, becomes an important problem. According to our judgment, an 

important role in solving the noted difficulties is played by academic argumentation and the skill 
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      of actually implementing ideological alignments for a high-quality company, updated taking into 

account the socio-economic circumstances and professional needs of the complex of a certain area. 

In our opinion, in the process of training highly educated personnel and highly qualified 

specialists, first of all, the cognitive ability and potential of a particular person, i.e., making the 

right conclusions and decisions based on his perception of the surrounding things, reality, events 

and information, pre-imagining and analyzing them, and putting them into practice special 

consideration should be given to implementation capabilities, talent and experience: 

1. Training of qualified and knowledgeable specialists in various professional and 

functional specialties in agriculture, organization and development of outstaffing services and 

forms of outstaffing specialized in providing organizations and enterprises with them, 

organizational and financial support and encouragement of their economic relations with other 

consumer entities by the state It is desirable to put the mechanisms into practice.  

2. In our republic today, the manager of the farm is usually one person and he, relying on 

his long-term experience, undertakes several tasks, such as organizing production, managing the 

farm, growing and selling products. For this reason, there is a constant demand for highly qualified 

hired personnel. As of January 1, 2020, 38.1% of farm managers are agronomists, 19.4% are 

economists, 9.4% are engineers, 7.4% are zootechnical-veterinarians, 4.3% are lawyers, and 

21.4% have other specialties. However, 54.5% of them are specialists not directly related to 

agricultural production. 

3. The aim is to establish a "Center for Testing and Implementation of Modern Forms of 

Education in Agriculture" that includes functionally interrelated subjects and tasks in order to 

prepare, retrain and improve the skills of students who have studied and graduated from higher 

education institutions based on the current requirements in practice. according to. This center, in 

cooperation with agricultural production entities, agroclusters, cooperatives, agrofirms and 

research institutes, is engaged in testing the modern forms of education, technologies and methods 

introduced in local and foreign HEIs and private educational institutions, and putting them into 

practice that meet the requirements of the time. This system, in turn, creates wide opportunities 

for the innovative development of agriculture, including in the context of the digital economy.  

4. A social survey was conducted to study problems such as knowledge, education, skills, 

ability to respond to modern students and unwillingness of personnel in regional farms. In 

particular, does this current system always correspond to the interests of workers or not? It should 

be noted that the question is the main problem. In this regard, 42% of the respondents consider 

monthly payment in cash acceptable, while 30% said that payment in cash or kind is not important. 

In general, it is necessary to solve the problems of improving the financial potential and working 

conditions of the enterprises employing highly educated personnel and qualified workers, paying 

wages at the level of demand and providing material incentives.  

5. In our country, it is necessary to further strengthen the mechanisms of state support for 

training, retraining and supply of highly educated personnel, qualified specialists in the agrarian 

education system based on the order of the state. This can be explained by the following 

circumstances: a) the increasing application of scientific achievements of foreign countries in order 

to create the potential of educated and qualified personnel capable of operating in new forms of 

economic management; b) attracting private investors to the education system, special attention is 

being paid to the training of specialist personnel with modern knowledge and skills through the 
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      establishment of private educational institutions; v) increased demand for specialisms, scientific-

research developments and science-practice integration, etc. 

6. According to the econometric model of forecasting the number of specialists related to 

agriculture, among other things, the demand for qualified personnel in agriculture of Kashkadarya 

region is equal to 3196 people in 2025, and this indicator is 1332 people (41.7%) compared to 

2011 or 622 compared to 2020. means more people (19.5%). This includes the formation of 

modern fields and professions such as "network marketing", "droning dispatcher", "online and 

virtual sales management", "automated agricultural machinery operator", "intellectual property 

evaluation" in accordance with the current global rapid development period and related to the 

digitalization of the network in the future. is also one of the main reasons. 
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