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have been a number of regulations on waste of electrical and electronic origin since 2000.In our country, compa-

nies for waste processing of electrical and electronic equipment have come into operation in recent years. 

A lot of attention in the European Union is paid to the organizing of special weeks of waste reduction, where 

new waste recycling companies are present, promotions are held. In our country, in recent years, advertising 

campaigns on the extraction of secondary material resources from waste have also been carried out actively and 

much attention is paid to the development of the regulatory framework for the separate collection of municipal 

waste. 
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The studies of the application of the basic radio-electronic components in the electronic circuits for a cur-

rent preamplifier design are presented. Such equipment as a signal generator, an oscilloscope, a multimeter, a 

soldering iron is described.  
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Current detector is a device that detects the presence of charged particles in the working area of space. 

The preamplifier of such a device is designed to amplify the induction current arising as a result of the passage 

of charged particles through the working area of the detector. A scheme of the amplification path based on a 

standard differential amplifier with a subsequent cascade of transistors with a common emitter and a common 

collector is proposed. Bipolar transistors p-n-p and n-p-n types are used. The schematic diagram of the 

amplifier path is shown in Fig. 1. 

 
Fig. 1. – Schematic diagram of a preamplifier of a current detector 

 

A prototype of the device and its working scheme have been developed. In the first case, low-pass filters 

were used (Fig. 2, left), in the second case (Fig. 2, right), positive and negative voltage stabilizers were used. 

The use of stabilizers allows to avoid the effect of voltage surges during the operation of the circuit, and, there-

fore, reduces the signal-to-noise ratio. 

When assembling the prototype, a large number of wires were used, which leads to the appearance of 

interference at high frequencies (operating frequencies of the current detector  are 5 MHz and higher). 
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Fig. 2. – The prototype (left) and the working sample (right) of the preamplifier 

 

The created working sample (a prototype) of a preamplifier of a current detector with filters amplifies the 

noise components of the signal that occurs when electron beams pass through the working area of the current 

detector. 

A circuit with filters has such a significant advantage as a higher sensitivity and a higher gain of the regis-

tered signal (Fig. 3) compared to a working sample using stabilizers (yellow signal). 

 

 

Fig. 3. – Blue signal 

 

This advantage is due not to the use of filters when creating a preamplifier, but to the spread in the param-

eters of the used transistors.  

The use of filters in the preamplifier circuit is inefficient due to the low signal-to-noise ratio. Span-type 

current detectors with preamplifiers can be used to calibrate charged particle accelerators in medicine. 
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The study examined the use of the intraoperative navigation distribution system declipseSPECT in opera-

tions to remove breast cancer. The accuracy, sensitivity and specificity of the method were identified in the 

treatment of malignant tumors of given localization.   
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The application of declipseSPECT technology in radiosurgery provides three-dimensional imaging and 

navigation in the removal of tumors such as metastases and sentinel lymph nodes, which allows to resections 

with minimal intervention and in full. Due to three-dimensional imaging and information on the depth of the 

tumor, direct and most convenient access to it, high accuracy and completeness of removal, minimal surgical 

intervention are possible. The main advantages of declipseSPECT technology are that its use leads to an accel-

eration of the surgical process, gives a low relapse rate and guarantees faster rehabilitation.. 

All patients included in the research were examined according to the algorithms for diagnosing and treat-

ing malignant neoplasms (order of the Ministry of Health of the Republic of Belarus No. 258 of March 11, 

2012). The imaging of malignant neoplasms is based on the difference between the accumulation of the drug in 

the tumor and the tissue surrounding it. The diagnosis of the primary tumor was in all cases verified cytologi-

cally. In this study, lyophysical powder was used to prepare a solution of 99mTc-CTI-SCINT, the active sub-

stance of which is human albumin 100-600 nm. 

Scintigraphy was performed using SPECT / CT, since SPEC / CT are two different types of diagnostic 

tests (images): radionuclide – single-photon emission computed tomography (SPECT) and x-ray – low-dose 

computed tomography (CT), performed sequentially and combined together in one device, which allows you to 


