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Fig.1. Relief along lines S1, S2, S3, S4 and M and intensities of soil processes at sampling sites. 

 
Measurement and processing of gamma-spectra were done based on technique [2] with use 

of standard sources 226Ra, 232Th, 40K and 137Cs from OMACH set (one-liter Marinelli beakers 
with filling densities 340-960 g/l and inert reference sample). 

Conducted gamma-spectrometric studies of environmental objects at intermountain hilly 
area of south-western spurs of Zarafshan range allowed: 
- Determine profile distributions characteristics of 137Cs, 7Be and natural radionuclides; 
- For the first time quantitatively estimate erosion and sedimentation rates of soils typical for 
Central Asian region. 

 
1. D.E.Walling and A.L.Collins, Integrated assessment of catchment sediment budgets: a technical manual. 

Produced within the framework of UK Department for International Development Research Project R6868. 
2. Muminov I. T., Muhamedov A. K., Safarov A. N., Application of NaI(Tl) detector for measurement of 

natural radionuclides and 137Cs in environmental samples: new approach by decomposition of spectrum. 
Journal of Environmental Radioactivity, 84 (2005), p. 321-331. 
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Today it is evident that a full-fledged innovative activity cannot develop without 
fundamentally new economic and territorial entities (technology parks, business incubators, 
regional innovative funds and venture companies). 



 

International Conference “Nuclear Science and its Application”, Samarkand, Uzbekistan, September 25-28, 2012 
 

 

 
Section III. Nuclear Technologies and their Application 

324 

Technology parks are essential element in the foundation of national innovative system in 
Kazakhstan. The main task of the technology parks, which is set by means of providing the 
industrial areas and collective business services for the use by the initiators of innovative 
projects, is to provide with enabling environment for commercialization of scientific research.  

A binary system of technology parks is being formed in Kazakhstan; these are national and 
regional technology parks. 

“Park of Nuclear Technologies” technology park is a vivid example of successful 
interaction of the achievements of the scientists in the field of nuclear technologies and business.  

The main basic nuclear physical devices of the technology park are as follows: 
- The radiation facility on the basis of the ELV-4 industrial electron accelerator. Industrial 

facilities on sterilization of medical materials, radiation cross-linking of polymer, as well 
as cross-linking of water-proof roofing material are located here. 

- The sterilization plant, on the basis of ILU-10 accelerator. The upcoming plant is intended 
to be used for industrial sterilization of medical products as well as radiation 
modification of cable products.  

One of the perspective directions of the development of “Park of Nuclear Technologies” is 
electron beam sterilization of food products. 

Unlike the chemical and high-temperature sterilization which has been widely used earlier, 
electron beam sterilization possesses a whole range of advantages, such as: it is non-toxic; does 
not give adverse side effects and residual activities; low-cost; provides with in-line processing 
technique. 

The introduction of state standards of electron beam sterilization of food products on the 
territory of Central Asian region as well as NIS countries will improve the quality, retention time, 
quality of life as well as give positive economic effect from the implementation of new quality 
standards of food products. 
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In the frame of grant FA-A11-F072 automated radiation control complex on the basis of 
multi-detector system was elaborated. The following problems were solved during the study: 
system configuration including standards, elemental basis, interfaces, information exchange 
protocols, signals, power supply units, construction details and so on. The functional schemes of 
constituent pars and the complex as a whole were elaborated including software algorithms and 
the construction of radiation monitor. In 2010 the experimental prototype of radiation control 
complex was manufactured and software for microcontrollers was elaborated. Long time 
laboratory tests of the system including temperature ones were fulfilled and the scientific 
technical documentation was prepared. The experimental sample of detection system of fissile 
and other radioactive materials was installed at Bekabad UZMETKOMBINAT enterprise. 
Installed system comprises two pillars of radiation portal monitor with 8 gamma detectors, power 


