MATERIALS OF VIII JUNIOR RESEARCHERS’ CONFERENCE 2016
ITC, Electronics, Programming

1 for all ssuch,that f(s) >0,
sign f(s) =<0 for all ssuch,that f(s) =0,
-1 for all ssuch,that f(s) <0.

Definition 3. The systen{l) is called uniformly globally controllable if the@e the numberg >0 and
0>0, whatforallt=0 and £OR™ {0} is fulfilled the inequality

& [ X (t,1)B(7) Bign(BT ()X (t5,1))dr € 2 5 €.
where as before,X(t,s), t,s=0, — Cauchy matrix of systefh) with zero control.

Fair of the following theorems:

Theorem 1.Let the matrixB is integrable with a square matrix function. Tlystem(1) with locally in-
tegrable and integrally bounded coefficients uniity globally controllable by definitiod (by Kalman) then,
and only then when it is uniformly globally contadile in the sense of definitich

Theorem 2.Let the matrixB is not integrable with square. The syst@hwith locally integrable and
integrally bounded coefficients uniformly globadlgntrollable by definitior2 (by Tonkov) then, and only then
when it is uniformly globally controllable in thersse of definitio3.
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This article considers the possibility of increasgithe performance of digital signal processing (D88
ing parallel computing techniques. The featuresisiig FPGAs are given. The advantages of using FRGA
DSP processors are compared.

Introduction. The term "digital signal processing» (DSP) cowergide area, the boundaries of which are
difficult to determine. Often the hallmark of diglitsignal processors is the presence of hardwameosufor the
"multiply-accumulate" operation (MAC). MAC is redert to the computation of the sum of products:

y=2 kDx. (1)
i=0
This amount can be considered approximately equidlet integral
[t @
t

to which a large set of mathematical methods afaignalysis is reduced [1].

One of the main requirements for digital informatjorocessing systems is high performance. To aehiev
high speed computation is possible with the helfheftechniques of parallel calculations, whichriast cases
use integrated circuits (ICs), such as Field Prognable Gate Array (FPGA).

ICs of this type are programmable logic array (PL&tween the elements of which electrically sveitthon-
nections are laid. This allows you to configureitigividual components and establish communicaiietween them
by loading the FPGA data stream including the megucircuit and switching nodes. As a result tlouired digital
circuitry is generated out of the available resesiio the composition of the PLA. This digital citcy can be easily
modified. Modern FPGAs have a large amount of ness reaching millions of equivalent logic gatest imake up
hundreds of thousands of logic cells, which alltivesdesign of digital devices of any complexity. [2]

Since its introduction FPGA devices have been jostl as superior signal processors in price / per-
formance ratio. But compared to the relatively ghedcrocontrollers and signal processors, FPGAsatqus-
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tify the use of the repetition of common procesamrhitectures and single-threaded algorithms. Benef
FPGAs in DSP systems are manifested only in caseatization of massively parallel computing arebitires.
In them high total memory bandwidth of FPGA, DSBdls and high-speed serial transceivers are falljized.
Accordingly, the most effective for implementation FPGA are techniques and algorithms using pyaite-
essing of multiple data streams.

The signal processor created by comparable techieslaon average has a higher clock speed, but the
only flow of execution of commands reduces theragerformance. Although some signal processtosva
the execution of two or four MAC operations simoiausly when calculating high-order filters, thes@all
computation speed is greatly reduced. However FR@H large number of DSP blocks may provide a sngl
cycle execution of all operations using the pataldculation (Fig.). For effective use of thesevatages we
should focus on algorithms and techniques implyiagallelization of operations — higher order fitefast Fou-
rier transform, wavelet analysis, statistical da@cessing, etc.
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Implementation of a digital filter in the signalomessor and FPGA

Another important advantage of FPGA is the abilityprovide continuous data processing with a stable
rate. The fact is that the concept of "peak perforoe" has a different meaning for DSP and FPGA. Sidneal
processor clock frequency conditionally correspaidie amount of operations per second directihédfilter.
However, in the program of processor there canrbegiged other activities, such as interrupt processBe-
cause of the need to perform additional operatpmak rate may fall. Thus, the concept of "peakgrariince" is
a statistical character, and actual performancevaannot only depending on the selected algoritbut,also in
the process of the program when the relevant cdondit

However for FPGA, the "maximum clock frequency'nerefers to the most favorable conditions tracing
crystal - all connections are made using shorug@scassociated programmable cells arranged sidgday the
maximum length of circuit fast transfer is limitéoit counter, usually small). Unsuccessful routieguces the
allowable clock frequency, but it is important tredter completion of the design, it remains const&ome
problems with additional cycles of wait can make 0§ external memory. But the presence of high-gssa-
chronous resources and sufficient amount interrednory greatly facilitates the construction of stnmlized
units of DSP. If necessary, in the projects onRR&A processors can also be implemented (eg, moces
logic cells such as MicroBlaze), but thruogh thisqessor it is not necessarily to pass the entmg 6f data.
Moreover, it is recommended to implement a higHgrenance digital processing using independent fpoat-
essor DSP resources. The processor can executazaian interface, load factors, and other operetithat are
difficult to implement in hardware. The only proses core can provide control of several hundred®$P-
blocks that continuously perform processing ingream [1].

DSP programming for a specific task is usually dosmg a high-level language such as C, and the use
of libraries oriented to a specific task, such dbeary for use in wireless communication applicas. This
greatly reduces design time of devices based on DSP

Until recently the development of devices base&#BGA has been a difficult time-consuming task. Heswe
the situation has changed with the advent of nethads for the design of devices based on FPGA.dDttee new
methods is to write the algorithm of the devica inigh level language with subsequent translatiogrpm for regis-
ter transfer level. Another option to reduce desige is the use of embedded processors in FPG&thafalgorithm
is written in high level language, and the programns in the embedded processor [3].
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Using the FPGA digital processing today is the nedfstctive solution to improve performance DSP desi
This solution allows realizing methods and algonghusing parallel processing of multiple data stahereby in-
creasing the overall speed of computation. Alse,tdinew methods of designing devices based on R¥SIgN time
is compared with the time of development of devizsed on DSP. This suggests that the use of FRGéplement
complex DSP algorithms looks more preferable trewelbping based on the DSP.
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Methodology for the implementation of visual-coigeitapproach through the use of algorithms and al-
gorithmic requirements in the process of traininggmeering students to solve problems in mathemagice-
signed in the article. Didactic benefits and coyitcapabilities of the designed methodologicalddor orga-
nizing and activating analytic-synthetic cognitiaetivity of students are emphasized. It is fourat Htientifi-
cally based and designed incorporation of allocateaiching tools in the process of problem solvitigves ac-
cumulating the merits of problem and explanatolysirative methods of teaching mathematics. In i
favorable conditions for methodically targeted atsnce to students in linking studied topics andcepts to
each other implicitly and indirectly contributing the memorization, comprehension and studentstariag
basic concepts and provisions are created in thdagegical process. Using the potential of visuahking is
considered as an important parameter of influenpetlte optimization of the organization of studeritsle-
pendent cognitive activity.

Introduction . In recent years pedagogic science has beenrrhsafanew forms, methods and means of teach-
ing, as well as specific methods of their usagiéneducational process in order to improve legrefficiency. One
such tool is a visibility of presenting informatitmbe studied, which educational value is rathggn.fParticular atten-
tion should be paid to the issue of implementatibthe visibility principle based on the developinand usage of
students’ visual thinking reserves. In this conipectit makes sense to develop special methodidattic means of
presenting mathematical information, which wouldvile availability of its acquiring at all stagestioe cognitive
cycle, as well as facilitate its structuring, sysatization and logical organization [1].

The overview of publications on the topicWe hold the view of those authors who defend tiesis that
visual thinking is the kind of image thinking, kthiey don’t coincide (N.V. Brovka, V.A. Dalinger, Al. Reznik,
0.0. Knyazeva, A.N. Chinin, M.A. Choshanov, etc.).

Accepting the existence of visual thinking as afisiputable fact, they point out the cognitive propef visu-
alization. It is emphasized that when the visutibrais integrated into the learning process ndy @n'helps” the
learner in the organization of their analytical anental activity, especially at the stage of petioapand processing
of studied information, but also provides meanihghowledge by significantly affecting the depthasfareness of
perception and understanding of specifically regreexi mathematical object, concept or a propasitio

Regarding our study we understand cognitive viapgkroach as the principle of formation of education
technology on the basis of the interconnection amity of abstract and logical content of educatianaterial
and of methods with visual-intuitive ones. This aggzh involves the use of cognitive (cognitive-satitd fea-
tures of visual information (for example, when wiadkwith illustrations). Cognitive Visualization his the key
to solving many educational problems. This takde @ccount the role of color, enhancing the peroapt
memorizing and comprehension of educational inféionamore than with black-and-white presentatiorinef
formation. This approach encourages to widely wders and shapes, graphs and drawings, compleriisg-
nitive tasks and animations in the process of egrf2].

In this article we will focus on the developmenttbé skills of cognitive independence when using th
particular algorithm approach for solving problems
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