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ÀÂÒÎÌÀÒÈÇÀÖÈß ÏÐÎÖÅÑÑÎÂ ÑÎÏÐÎÂÎÆÄÅÍÈß
ÏÐÎÃÐÀÌÌÍÎÃÎ ÎÁÅÑÏÅ×ÅÍÈß

Â ðàáîòå ïðåäëàãàåòñÿ èñïîëüçîâàòü èíôîðìàöèîííóþ ïîääåðæêó æèçíåííîãî
öèêëà äëÿ àâòîìàòèçàöèè ñîïðîâîæäåíèÿ ïðîãðàììíîãî îáåñïå÷åíèÿ â âûñøåì
ó÷åáíîì çàâåäåíèè. Îñíîâó ïîäõîäà ñîñòàâëÿåò èñïîëüçîâàíèå èíôîðìàöèîííîé
ìîäåëè ïðîãðàììíîãî ñðåäñòâà íà îñíîâå ñòàíäàðòîâ ISO/IEC ñåðèè 15288:2008.
Ïîääåðæêó èíôîðìàöèîííîé ìîäåëè ïðåäëàãàåòñÿ îñóùåñòâëÿòü íà îñíîâå
àâòîìàòèçèðîâàííîé ñèñòåìû ñîïðîâîæäåíèÿ. Èñïîëüçîâàíèå èíôîðìàöèîííûõ
ìîäåëåé ïðîãðàììíûõ ñðåäñòâ ïîçâîëÿåò ïîâûñèòü ýôôåêòèâíîñòü ñîïðîâîæäåíèÿ
è ñíèæàåò çàòðàòû âðåìåííûõ, îðãàíèçàöèîííûõ è òåõíîëîãè÷åñêèõ ðåñóðñîâ.

Êëþ÷åâûå ñëîâà: ÈÏÈ; ïðîãðàììíîå îáåñïå÷åíèå; ñîïðîâîæäåíèå; ÀÑÓ;
èíôîðìàöèîííàÿ ìîäåëü; ïðîöåññû æèçíåííîãî öèêëà.

In the article suggested using information support CALS in all stages of life cycle in
institution of higher education for software maintenance. The main idea of suggested
method is to use information model of software components in order to standards
ISO/IEC 15288:2008. Information model will maintenance by CAM system. Using
informational models helps to increase production efficiency of maintenance and
decrease time, administrative and technology requirements.

Keywords: CALS; software; maintenance; CAM system; information model; life
cycles processes.
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ÐÀÑÏÐÅÄÅËÅÍÍÛÕ ÑÒÀÖÈÎÍÀÐÍÛÕ ÎÁÚÅÊÒÎÂ

Â äàííîé ñòàòüå íà îñíîâå òåîðèè ìàññîâîãî îáñëóæèâàíèÿ è àïïàðàòà òåîðèè
ìíîæåñòâ ñòðîèòñÿ ôîðìàëüíàÿ ìîäåëü ïðîöåññà îðãàíèçàöèè ñåðâèñíîãî
îáñëóæèâàíèÿ è ðåìîíòà ðàñïðåäåëåííîãî ñòàöèîíàðíîãî îáîðóäîâàíèÿ. Â
ïîñòðîåííîé ìîäåëè âûäåëÿþòñÿ îñíîâíûå ýëåìåíòû è âçàèìîñâÿçè ìåæäó íèìè.

Êëþ÷åâûå ñëîâà: ñåðâèñíîå îáñëóæèâàíèå; ôîðìàëüíàÿ ìîäåëü; òåîðèÿ
ìíîæåñòâ; äèíàìè÷åñêèé ìàðêèðîâàííûé ãðàô.

In given article on the basis of the theory of mass service and the device of the
theory of sets the formal model of the organisation of process of service and repair of the
distributed stationary equipment is under construction. In the constructed model basic



elements and interrelations between them are allocated.

Keywords: service; formal model; the theory of sets; the dynamic marked count.
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ÌÎÄÅËÜ ÂÐÅÌÅÍÍÛÕ ÈÑÊÀÆÅÍÈÉ ÐÀÄÈÎÑÈÃÍÀËÀ
Â ÃÎÐÎÄÑÊÎÌ ÓÊÂ ÊÀÍÀËÅ ÑÂßÇÈ

Ïðèìåíèòåëüíî ê ñîòîâûì è òðàíêèíãîâûì ñèñòåìàì ïîäâèæíîé ðàäèîñâÿçè
ïðåäëàãàåòñÿ ìîäåëü âðåìåííûõ èñêàæåíèé ñèãíàëà â ãîðîäñêîì ÓÊÂ êàíàëå,
ïðåäñòàâëÿþùàÿ ñîáîé âûðàæåíèå äëÿ âåðîÿòíîñòè çàäåðæåê íàáëþäàåìîãî ñèãíàëà
íà îïðåäåëåííóþ âåëè÷èíó â çàâèñèìîñòè îò ïàðàìåòðîâ ãîðîäñêîé çàñòðîéêè. Ñ
ó÷åòîì âëèÿíèÿ íà âðåìåííûå èñêàæåíèÿ íàáëþäàåìîãî ñèãíàëà àääèòèâíîãî øóìà
è ìóëüòèïëèêàòèâíîé ïîìåõè, âûçâàííîé ìíîãîëó÷åâûì ðàñïðîñòðàíåíèåì
ðàäèîâîëí, ñäåëàí âûâîä î òîì, ÷òî ðàñïðåäåëåíèå âåëè÷èí çàäåðæåê ñèãíàëà â
ãîðîäñêîì ÓÊÂ êàíàëå ìîæíî àïïðîêñèìèðîâàòü íîðìàëüíûì çàêîíîì ñ
ïàðàìåòðàìè, çàâèñÿùèìè îò ïëîòíîñòè ãîðîäñêîé çàñòðîéêè, ðàçìåðîâ çäàíèé è
óäàëåíèÿ ïóíêòà ïðèåìà îò èñòî÷íèêà ðàäèîèçëó÷åíèÿ.

Êëþ÷åâûå ñëîâà: ñèãíàë; âðåìåííûå èñêàæåíèÿ; ìíîãîëó÷åâîñòü; àääèòèâíûé
øóì; ïåðåîòðàæåííûé ñèãíàë.

The model of radio signal time distortions in the urban ultra-short waves channel is
offered for application in cellular and trunking systems of mobile radio communication.
The model represents the expression for the delay probability on certain value of the
observed signal depending on urban saturation parameters. Taking into account the
influence of the multiplicative interference on the temporal distortions of the observed
signal, caused by multibeam radio wave propagation and additive noise, we concluded
that the distribution of signal delay values in the urban ultra-short waves channel can be
approximated by the normal law with parameters depending on urban situation,
building dimensions and distance of receiving station from radio-frequency source.

Keywords: signal; temporal distortions; multibeam; additive noise; re-reflected
signal.
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ÈÑÑËÅÄÎÂÀÍÈÅ ÑÈÃÍÀËÎÂ ÎÒ ÄÅÔÅÊÒÎÂ ÒÈÏÀ ÒÐÅÙÈÍ
ÏÐÈ ÊÎÌÁÈÍÈÐÎÂÀÍÍÎÉ ÂÈÕÐÅÒÎÊÎ-ÌÀÃÍÈÒÍÎÉ

ÄÅÔÅÊÒÎÑÊÎÏÈÈ
Ðàáîòà ïîñâÿùåíà èññëåäîâàíèþ îñíîâíûõ çàêîíîìåðíîñòåé âçàèìîäåéñòâèÿ ñ

äåôåêòàìè òèïà òðåùèí ïðè êîìáèíèðîâàííîì âèõðåòîêî-ìàãíèòíîì ìåòîäå
êîíòðîëÿ. Åãî ñóòü çàêëþ÷àåòñÿ â ðåãèñòðàöèè âèõðåòîêîâûì ìåòîäîì èçìåíåíèÿ
ìàãíèòíûõ ñâîéñòâ íà ïîâåðõíîñòè êîíòðîëèðóåìîãî îáúåêòà, ïîëó÷àåìûõ çà ñ÷åò
ïåðåðàñïðåäåëåíèÿ òðåùèíîé ìàãíèòíîãî ïîòîêà, ñîçäàâàåìîãî çà ñ÷åò
íàìàãíè÷èâàíèÿ. Âèõðåòîêîâûå è ìàãíèòíûå ïðîöåññû äåôåêòîñêîïèè
ìîäåëèðóþòñÿ ìåòîäîì êîíå÷íûõ ýëåìåíòîâ. Ïîêàçàíî íàëè÷èå îïòèìàëüíîé
âåëè÷èíû íàïðÿæåííîñòè íàìàãíè÷èâàþùåãî ïîëÿ è äàíà îöåíêà ñòåïåíè âëèÿíèÿ
ðåæèìà âèõðåòîêîâîãî êîíòðîëÿ ïðè âèõðåòîêî-ìàãíèòíîé äåôåêòîñêîïèè.

Êëþ÷åâûå ñëîâà: ìàãíèòíûé êîíòðîëü; âèõðåòîêîâûé êîíòðîëü;
êîìáèíèðîâàííûé âèõðåòîêî-ìàãíèòíûé êîíòðîëü; äåôåêòîñêîïèÿ; òðåùèíà.

Work is devoted of the basic laws research of interaction with a crack defects at the
combined eddy-current and magnetic inspection. Its essence consists in registration by
eddy-current method of change of magnetic properties in a superficial layer of the
controllable object, received for the account of redistribution of a magnetic stream by
defects at magnetization of a controllable section. Eddy-current and magnetic processes
of interaction are modeled by a finite element method. Presence of optimum size of
intensity of a magnetizing field is shown and the estimation of degree of influence of an
eddy-current inspection mode is given at eddy-current and magnetic inspection.

Keywords: magnetic inspection; eddy-current inspection; combined eddy-current
and magnetic inspection; nondestructive testing; crack.
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ÏÐÎÃÐÀÌÌÍÎÃÎ ÏÐÎÄÓÊÒÀ ELECTRONICS WORKBENCH
Ïðåäñòàâëåíà ìîäåëü êàíàëà ïåðåäà÷è èçìåðèòåëüíîé èíôîðìàöèè â âèäå

çàâèñèìîñòè âûõîäíîãî ñèãíàëà îò âõîäíîãî âîçäåéñòâèÿ, àïïðîêñèìèðóåìîé
ñòåïåííûì ïîëèíîìîì. Ïîëó÷åíû âûðàæåíèÿ äëÿ êîýôôèöèåíòîâ àïïðîêñèìàöèè â
ñëó÷àå ïåðåäà÷è èìïóëüñíîãî èñïûòàòåëüíîãî ñèãíàëà è ïðèâåäåí ïðèìåð èõ
ðàñ÷åòà ïî ðåçóëüòàòàì êîìïüþòåðíîãî ìîäåëèðîâàíèÿ êàíàëà ïðîãðàììíûìè
ñðåäñòâàìè Electronics Workbench.

Êëþ÷åâûå ñëîâà: ìîäåëü êàíàëà; ñòåïåííîé ïîëèíîì; êîýôôèöèåíòû
àïïðîêñèìàöèè; àìïëèòóäû ãàðìîíèê; êîìïüþòåðíîå ìîäåëèðîâàíèå.

The channel model of measuring information transfer is presented as a dependence
of an output signal on entrance influence, which is approximated by a sedate



polynomial. The expressions for the approximation coefficients are received in the case of
an impulsive test transmission and the example of their calculation is resulted on the
channel computer modeling results by the program facilities of Electronics Workbench.

Keywords: channel model; sedate polynomial; approximation coefficients;
amplitudes of harmonics; computer modeling.
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ÑÆÈÃÀÍÈß ÃÀÇÀ ÍÀ ÍÅÔÒßÍÛÕ ÌÅÑÒÎÐÎÆÄÅÍÈßÕ
Ðàññìîòðåíû ìåòîäè÷åñêèå âîïðîñû ïîñòðîåíèÿ ãåîèìèòàöèîííîé ìîäåëè çîí

çàãðÿçíåíèÿ àòìîñôåðû ñ èñïîëüçîâàíèåì ñðåäñòâ ãåîèíôîðìàöèîííûõ òåõíîëîãèé.
Ìîäåëü ó÷èòûâàåò èíåðöèîííûå ñâîéñòâà ïðîöåññà ôîðìèðîâàíèÿ áèîëîãè÷åñêèõ
ïðîÿâëåíèé âîçäåéñòâèÿ çàãðÿçíåíèÿ íà ëåñíûå ðàñòåíèÿ, âûÿâëåííûå íà îñíîâå
àíàëèçà îïóáëèêîâàííûõ äàííûõ î âîçäåéñòâèè õèìè÷åñêèõ çàãðÿçíèòåëåé íà
õâîéíóþ ðàñòèòåëüíîñòü. Ïðè ðàñ÷åòå ãðàíèö ìîäåëèðóåìûõ çîí çàãðÿçíåíèÿ
èñïîëüçóþòñÿ ñòàíäàðòèçîâàííûå ìîäåëè ðàññåÿíèÿ çàãðÿçíÿþùèõ âåùåñòâ â
àòìîñôåðå, ïðèíÿòûå â îòå÷åñòâåííîé ïðèðîäîîõðàííîé ïðàêòèêå. Ïðîâåäåíî
èññëåäîâàíèå àäåêâàòíîñòè ìîäåëè ñ èñïîëüçîâàíèåì ýêñïåðèìåíòàëüíûõ äàííûõ î
ïðîñòðàíñòâåííûõ àíîìàëèÿõ àýðîçîëüíîãî çàãðÿçíåíèÿ íà òåððèòîðèè
íåôòåäîáû÷è â Çàïàäíîé Ñèáèðè.

Êëþ÷åâûå ñëîâà: çàãðÿçíåíèå àòìîñôåðû; ìîäåëèðîâàíèå;
ãåîèíôîðìàöèîííàÿ ñèñòåìà; ëåñíûå ýêîñèñòåìû; îöåíêà âîçäåéñòâèÿ.

Methodical problems constructing geoimitation model of atmosphere pollution zone
with using geoinformation technologies are considered. The model takes into account
inertial properties of process of forming biological consequences of contamination impact
on forest plants which were revealed on a base of analysis of published data on
contaminants impact on coniferous vegetation. Calculation of modeling pollution zones
borders has been carried out using standard models of contaminants dispersal in
atmosphere used in national environmental practice. Research of model adequacy was
performed using experimental data on spatial anomalies of aerosol pollution in oil
production territory in Western Siberia.

Keywords: air pollution; modeling; geoinformation system; forest ecosystems;
assessment of impact.
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ÌÎÄÅËÈÐÎÂÀÍÈÅ ÁÈÇÍÅÑ-ÏÐÎÖÅÑÑÎÂ ÄÅßÒÅËÜÍÎÑÒÈ
ÏÐÎÔÅÑÑÎÐÑÊÎ-ÏÐÅÏÎÄÀÂÀÒÅËÜÑÊÎÃÎ ÑÎÑÒÀÂÀ Â ÂÓÇÅ

Ñòàòüÿ îòðàæàåò ðåçóëüòàòû ðàáîòû ïî ïåðâîìó ýòàïó ïðîåêòà Ï-738,
âûïîëíåííîãî â ðàìêàõ ïðîâåäåíèÿ ïîèñêîâûõ íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò ïî
íàïðàâëåíèþ ¾Èíôîðìàòèêà¿. Õàðàêòåð èçìåíåíèé ðîññèéñêîãî îáðàçîâàíèÿ
ïîòðåáîâàë çàìåíû àäìèíèñòðàòèâíîãî êîíòðîëÿ çà äåÿòåëüíîñòüþ ó÷åáíûõ
çàâåäåíèé. Ïðåäëîæåí ìåòîä ýòîãî êîíòðîëÿ, îñíîâàííûé íà ïðèìåíåíèè
àâòîìàòèçèðîâàííîé èíôîðìàöèîííîé ñèñòåìû. Ïðîâåäåíî áèçíåñ-ìîäåëèðîâàíèå ñ
öåëüþ îïèñàíèÿ è èìèòàöèè ñóùåñòâóþùèõ áèçíåñ-ïðîöåññîâ è ïðîöåññà
ôóíêöèîíèðîâàíèÿ áóäóùåé àâòîìàòèçèðîâàííîé ñèñòåìû.

Êëþ÷åâûå ñëîâà: àâòîìàòèçèðîâàííàÿ èíôîðìàöèîííàÿ ñèñòåìà; ïðåäìåòíàÿ
îáëàñòü; ìîäåëèðîâàíèå áèçíåñ-ïðîöåññîâ; IDEF0; UML; Bpwin; äèàãðàììà
âàðèàíòîâ èñïîëüçîâàíèÿ; ðåéòèíã.

The article reflects results of work on the first stage of project P-738, which was
executed in the context of carrying out of search research effort in the line of ”Computer
science”. Character of changes of Russian education has demanded replacement of the
administrative control over activity of educational institutions. It was offered a method
of this control based on application computer-based system. Business process modeling
was carried out for the purpose of the description and imitation of existing business
processes and process of functioning future computer-based system.

Keywords: computer-based system; data domain; business process modeling;
IDEF0; UML; Bpwin; se case diagram; rating.
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Ï.Â. ÐÎÌÀÑÅÂÈ×

ÈÑÑËÅÄÎÂÀÍÈÅ ÑÅÒÈ METROETHERNET
ÍÀ ÎÑÍÎÂÅ ÅÅ ÈÌÈÒÀÖÈÎÍÍÎÉ ÌÎÄÅËÈ

Íà îñíîâàíèè èìèòàöèîííîé ìîäåëè ïðîâåäåíî èññëåäîâàíèå äåéñòâóþùåé
òåëåêîììóíèêàöèîííîé ñåòè MetroEthernet è ïðåäëîæåíû ïðàêòè÷åñêèå



ðåêîìåíäàöèè ïî âûáîðó ðàáî÷èõ ïàðàìåòðîâ ñåòè äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè
åå ýêñïëóàòàöèè.

Êëþ÷åâûå ñëîâà: èìèòàöèîííàÿ ìîäåëü; òåëåêîììóíèêàöèîííàÿ ñåòü;
MetroEthernet.

On the basis of imitating model research of operating telecommunication network
MetroEhternet is conducted and practical recommendations for choice working
parametres of a network for increase of efficiency of its operation are offered.

Keywords: imitating model; telecommunication network; MetroEthernet.
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Î.Â. ÑÀÌÀÐÈÍÀ, Â.Â. ÑËÀÂÑÊÈÉ

ÈÍÂÀÐÈÀÍÒÛ ÈÇÎÁÐÀÆÅÍÈß ÎÒÍÎÑÈÒÅËÜÍÎ
ÑÏÅÖÈÀËÜÍÎÉ ËÈÍÅÉÍÎÉ ÃÐÓÏÏÛ ÏÐÅÎÁÐÀÇÎÂÀÍÈÉ

Â äàííîé ðàáîòå ïðåäëîæåí ãåîìåòðè÷åñêèé ïîäõîä ê îïðåäåëåíèþ
óíèâåðñàëüíûõ õàðàêòåðèñòèê èçîáðàæåíèÿ. Îïðåäåëÿåòñÿ è èññëåäóåòñÿ ãðóïïà
èíâàðèàíòîâ ìíîãîêàíàëüíîãî èçîáðàæåíèÿ îòíîñèòåëüíî ñïåöèàëüíîé ëèíåéíîé
ãðóïïû ïðåîáðàçîâàíèé è êàëèáðîâêè êàíàëîâ.

Èíâàðèàíòû èçîáðàæåíèÿ îòíîñèòåëüíî ðàçëè÷íûõ ãðóïï ïðåîáðàçîâàíèé
ÿâëÿþòñÿ ýôôåêòèâíûìè õàðàêòåðèñòèêàìè èçîáðàæåíèÿ, êîòîðûå ìîæíî
èñïîëüçîâàòü â ñàìûõ ðàçëè÷íûõ ïðèêëàäíûõ çàäà÷àõ àíàëèçà è îáðàáîòêè
èçîáðàæåíèé [1, 2].

Êëþ÷åâûå ñëîâà: èíâàðèàíòû; ñïåöèàëüíàÿ ëèíåéíàÿ ãðóïïà ïðåîáðàçîâàíèé.
The geometrical approach to universal images characteristic definition is offered in

this work. Also the group of multichannel image invariants concerning the special linear
group of transformations and calibration of channels is defined and analysed.

Image invariants concerning various groups of transformations are effective image
characteristics which can be used in many different applied problems of the analysis and
image processing [1, 2].

Keywords: invariants; special linear group of transformations.
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ÓÄÊ 004.451.83

Ä.À. ÄÀÂÛÄÎÂ, À.È. ÇÓÁÀÐÅÂ, À.À. ÑÈÂÅÍÖÅÂ

ÒÅÕÍÎËÎÃÈÈ ÑÎÇÄÀÍÈß ÁÈÇÍÅÑ-ÏÐÈËÎÆÅÍÈÉ,
ÏÐÅÄÎÑÒÀÂËßÅÌÛÕ ×ÅÐÅÇ ÈÍÒÅÐÍÅÒ ÊÀÊ ÑÅÐÂÈÑÛ

Ñ ðàçâèòèåì òåõíîëîãèé, à òàêæå ñ èçìåíåíèåì ýêîíîìè÷åñêîé ñèòóàöèè â
Ðîññèè è â äðóãèõ ñòðàíàõ, âñå áîëüøóþ ïîïóëÿðíîñòü ñòàëè ïðèîáðåòàòü
áèçíåñ-ïðèëîæåíèÿ, çàïóñêàåìûå íå íà ïåðñîíàëüíûõ êîìïüþòåðàõ è íå íà
âíóòðåííèõ ñåðâåðàõ îðãàíèçàöèè-ïîëüçîâàòåëÿ, à íà ñåðâåðàõ ïðîâàéäåðà äàííîãî
áèçíåñ-ïðèëîæåíèÿ. Ïðè ñîçäàíèè òàêèõ ïðèëîæåíèé èñïîëüçóþòñÿ êàê èçâåñòíûå
òåõíîëîãèè èç äðóãèõ îáëàñòåé, òàê è ñïåöèôè÷íûå òåõíîëîãèè. Â äàííîé ñòàòüå
ñôîðìóëèðîâàíû îñíîâíûå òåõíè÷åñêèå çàäà÷è, âîçíèêàþùèå ïðè ðàçðàáîòêå òàêèõ
ïðèëîæåíèé, è îïûò àâòîðîâ ïî èõ ðåøåíèþ.

Êëþ÷åâûå ñëîâà: SaaS; áèçíåñ-ïðèëîæåíèå; òîëñòûé êëèåíò; Ruby on Rails;
îáåçëè÷èâàíèå; øèôðîâàíèå íà êëèåíòå.

With developing of new technologies and changing of economical situation business
software deployment according to Software-as-a-Service model becomes more and more
popular. Development of such software makes use of known technologies from other
fields and creates new technologies. Here we describe main problems arising in software
development and our experience in solving these problems.

Keywords: SaaS; business software; thick client; Ruby on Rails; depersonalization;
encryption client.
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À.Ä. ÈÂÀÍÍÈÊÎÂ, Â.È. ÕÐÀÌÎÂ

ÈÍÔÎÐÌÀÖÈÎÍÍÛÉ ÌÎÐÔÈÇÌ ÌÍÎÃÎÓÐÎÂÍÅÂÎÃÎ
ÊÎÍÑÎÐÖÈÓÌÀ ÎÁÐÀÇÎÂÀÒÅËÜÍÛÕ ÏÎÐÒÀËÎÂ
Ñ ÈÑÏÎËÜÇÎÂÀÍÈÅÌ ÔÐÀÊÒÀËÜÍÎÉ ÒÅÎÐÈÈ

Ñòàòüÿ ïîñâÿùåíà èññëåäîâàíèþ îáðàçîâàòåëüíûõ ïîðòàëîâ, íåðåãóëÿðíûõ
ôóíêöèé è ìíîæåñòâ ñ èñïîëüçîâàíèåì âîçìîæíîñòåé òåîðèè ôðàêòàëîâ.
Ïðåäëîæåí èíñòðóìåíòàðèé äëÿ èíäèêàöèè ìîðôèçìà ÷åðåç êîððåëÿöèîííóþ
ýíòðîïèþ è ôðàêòàëüíóþ ðàçìåðíîñòü, â òîì ÷èñëå, â ðåïåðíûõ òî÷êàõ è äëÿ
ñòðàííûõ àòòðàêòîðîâ. Ââåäåíî ïîíÿòèå êîððåëÿöèîííîé ýíòðîïèè äëÿ îöåíêè



ýíòðîïèè ñëîæíûõ èíôîðìàöèîííûõ ñèñòåì è ïîðòàëîâ, âûÿâëåíà âîçìîæíîñòü
ïðèìåíåíèÿ ýíòðîïèè Øåííîíà è óñëîâíîé ýíòðîïèè äëÿ àääèòèâíûõ ñèñòåì.

Êëþ÷åâûå ñëîâà: ôðàêòàëû; êîððåëÿöèîííàÿ ýíòðîïèÿ; àòòðàêòîð; ìîðôèçì;
äèññèïàòèâíûå ñèñòåìû.

Article is devoted research of educational portals irregular functions and sets with
use of possibilities of the theory of fractals. The toolkit for morphism indication through
correlation entropy and fractal dimension, including in reper points and for strange
attractors is offered. The concept of correlation entropy is entered for an estimation
entropy of complex information systems and portals, identified possibility of application
of Shennon entropy and conditional entropy for additive systems is revealed.

Keywords: fractals; correlation entropy; attractors; morphism; dissipative systems.
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Ä.Â. ÊÎÌÎËÎÂ

ÏÀÒÅÍÒÍÎÅ ÈÑÑËÅÄÎÂÀÍÈÅ
ÑÎÑÒÎßÍÈß ÄÈÀÃÍÎÑÒÈÐÎÂÀÍÈß

ÒÅËÅÊÎÌÌÓÍÈÊÀÖÈÎÍÍÛÕ ÑÐÅÄÑÒÂ

Íà îñíîâå ïàòåíòíîãî èññëåäîâàíèÿ ïðîèçâåäåíà îöåíêà îòå÷åñòâåííîé
èçîáðåòàòåëüñêîé äåÿòåëüíîñòè â îáëàñòè äèàãíîñòèðîâàíèÿ òåëåêîììóíèêàöèîííûõ
ñðåäñòâ çà ïîñëåäíèå øåñòíàäöàòü ëåò. Ïðåäñòàâëåíû âàðèàíòû âûáîðà êðèòåðèåâ
ïðè îöåíêå ðàçëè÷íûõ òåõíè÷åñêèõ ðåøåíèé.

Êëþ÷åâûå ñëîâà: ïàòåíòíîå èññëåäîâàíèå; äèàãíîñòèðîâàíèå; êðèòåðèè.
Overall results of late sixteen years patent analysis in telecommunications equipment

diagnostics are given in article. A few of engineering solutions criteria decision are
considered too.

Keywords: patent analysis; diagnostics; criteria.
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Ì.À. ÒÀÐÀÑÎÂÀ, È.Ô. ØÀÄÐÈÍ, È.Ì. ÃÐßÄÓÍÎÂ

ÏÐÈÌÅÍÅÍÈÅ ÈÍÔÎÐÌÀÖÈÎÍÍÛÕ ÒÅÕÍÎËÎÃÈÉ
ÏÐÈ ÎÁÅÑÏÅ×ÅÍÈÈ ËÀÁÎÐÀÒÎÐÍÎÉ ÁÀÇÛ

ÅÑÒÅÑÒÂÅÍÍÎÍÀÓ×ÍÎÃÎ ÖÈÊËÀ
ÈÍÆÅÍÅÐÍÎÃÎ ÎÁÐÀÇÎÂÀÍÈß

Ðàññìîòðåíî ïðèìåíåíèå èíôîðìàöèîííûõ òåõíîëîãèé â íàïðàâëåíèè
ðàçðàáîòêè êàê âèðòóàëüíûõ, òàê è ñîâìåùåííûõ ñ ðåàëüíûìè óñòàíîâêàìè
ëàáîðàòîðíûõ êîìïëåêñîâ â ÎðåëÃÒÓ íà áàçå ëàáîðàòîðèè ¾Íîâûå òåõíîëîãèè â
îáðàçîâàíèè¿.

Êëþ÷åâûå ñëîâà: ôèçèêà; ôóíäàìåíòàëüíûå çíàíèÿ; ëàáîðàòîðíûé
ïðàêòèêóì; èíôîðìàöèîííûå òåõíîëîãèè; êîìïüþòåðíûå êîìïëåêñû ìîäåëèðîâàíèÿ
ëàáîðàòîðíûõ ðàáîò; ñðåäû ãðàôè÷åñêîãî ïðîãðàììèðîâàíèÿ LabVIEW;
îáúåêòíî-îðèåíòèðîâàííûå ÿçûêè ïðîãðàììèðîâàíèÿ âûñîêîãî óðîâíÿ.

Application of an information technology in a direction of working out both virtual,
and the laboratory complexes combined with real installations in OrelGtU on the basis
of laboratory ¿New technologies in educationÀ is considered.

Keywords: the physics; fundamental knowledge; a laboratory practical work; an
information technology; computer complexes of modelling of laboratory works;
environments of graphic programming LabVIEW; object-oriented programming
languages of high level.
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À.Ñ. ØÅËÜÌÀÃÈÍ

ÐÀÑÏÎÇÍÀÂÀÍÈÅ ÀÒÐÈÁÓÒÎÂ ÄÅËÎÂÎÃÎ ÒÅÊÑÒÀ
ÍÀ ÎÑÍÎÂÅ ÎÍÒÎËÎÃÈ×ÅÑÊÎÃÎ ÏÎÄÕÎÄÀ
Ê ÏÐÅÄÑÒÀÂËÅÍÈÞ ÆÀÍÐÎÂÎÃÎ ÓÐÎÂÍß
ÔÎÐÌÀËÜÍÎÉ ÑÒÐÓÊÒÓÐÛ ÄÎÊÓÌÅÍÒÀ

Â ñòàòüå ïðåäñòàâëåí ïîäõîä ê àíàëèçó ñîäåðæàíèÿ òåêñòîâ äåëîâîãî ñòèëÿ íà
åñòåñòâåííîì ÿçûêå. Ïîäõîä îñíîâûâàåòñÿ íà ðàññìîòðåíèè ýëåêòðîííîãî àíàëîãà
äîêóìåíòà êàê ñîâîêóïíîñòè âçàèìîñâÿçàííûõ àòðèáóòîâ, îïðåäåëÿåìûõ åãî
æàíðîâîé ñòðóêòóðîé.



Êëþ÷åâûå ñëîâà: îíòîëîãèÿ; àòðèáóò; äåëîâîé äîêóìåíò; æàíðîâàÿ ñòðóêòóðà
äîêóìåíòà.

In article is presented approach the analysis of the maintenance of texts of an official
style in a natural language. The approach is based on consideration of electronic
analogue of the document, as sets of the interconnected attributes defined by its genre
structure.

Keywords: ontology; attribute; the business document; genre structure of the
document.
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ÍÅ×ÅÒÊÀß ÌÎÄÅËÜ Â ÀËÃÎÐÈÒÌÀÕ ÓÏÐÀÂËÅÍÈß
ÏÈÊÎÂÛÌÈ ÏÎÄÎÃÐÅÂÀÒÅËßÌÈ

Â ÏÎÄÑÈÑÒÅÌÀÕ ÒÅÏËÎÑÍÀÁÆÅÍÈß (×ÀÑÒÜ 2)

Ïðåäñòàâëåíà ñõåìà ïîäñèñòåìû òåïëîñíàáæåíèÿ ñ ïèêîâûì ïîäîãðåâàòåëåì êàê
÷àñòü êîìáèíèðîâàííîé ñèñòåìû ãîðîäñêîãî òåïëîñíàáæåíèÿ. Ðàññìîòðåíû
ìàòåìàòè÷åñêèé àïïàðàò è àëãîðèòì íå÷åòêîé ìîäåëè âûðàáîòêè óïðàâëÿþùèõ
âîçäåéñòâèé â ñîñòàâå êîíòðîëëåðà óïðàâëåíèÿ óêàçàííîé ïîäñèñòåìîé è
êîìïüþòåðíàÿ ìîäåëü ôóíêöèîíèðîâàíèÿ íå÷åòêîé ìîäåëè.

Êëþ÷åâûå ñëîâà: êîìáèíèðîâàííàÿ ñèñòåìà òåïëîñíàáæåíèÿ; ïèêîâûé
ïîäîãðåâàòåëü; êîíòðîëëåð óïðàâëåíèÿ; íå÷åòêèå ìîäåëè è àëãîðèòìû óïðàâëåíèÿ;
êîìïüþòåðíàÿ íå÷åòêàÿ ìîäåëü.

The scheme of the heat supply subsystem with peak heater as a part of the
combined municipal heat supply system was presented. The mathematical apparatus
and algorithm of the fuzzy model of the control action in the control unit of the system
stated, and the computer model of the fuzzy model functioning are considered.

Keywords: combined heat supply system; peak heater; control unit; fuzzy model
and control algorithms; and computer fuzzy model.
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ÌÅÒÎÄ ÎÖÅÍÊÈ ÍÀÏÐßÆÅÍÍÎÑÒÈ
ÝËÅÊÒÐÈ×ÅÑÊÎÃÎ ÏÎËß,

ÈÇËÓ×ÀÅÌÎÃÎ ÂÎËÎÊÎÍÍÎ-ÎÏÒÈ×ÅÑÊÈÌ ÊÀÁÅËÅÌ
Ñ ðàçâèòèåì òåõíîëîãèé, à òàêæå ñ èçìåíåíèåì ýêîíîìè÷åñêîé ñèòóàöèè â

Ðîññèè è â äðóãèõ ñòðàíàõ, âñå áîëüøóþ ïîïóëÿðíîñòü ñòàëè ïðèîáðåòàòü
áèçíåñ-ïðèëîæåíèÿ, çàïóñêàåìûå íå íà ïåðñîíàëüíûõ êîìïüþòåðàõ è íå íà
âíóòðåííèõ ñåðâåðàõ îðãàíèçàöèè-ïîëüçîâàòåëÿ, à ïðåäëîæåí ìåòîä îöåíêè
íàïðÿæåííîñòè ýëåêòðè÷åñêîãî ïîëÿ, èçëó÷àåìîãî âîëîêîííî-îïòè÷åñêèì êàáåëåì
âî âíåøíþþ ñðåäó. Ïðè ýòîì èñïîëüçîâàí ìåòîä ãåîìåòðè÷åñêîé îïòèêè, ó÷òåíû õîä
ëó÷åé íå ïîä ïðÿìûì óãëîì è ïðîèçâîëüíîå êîëè÷åñòâî ìàòåðèàëüíûõ ñðåä,
îêðóæàþùèõ îïòîâîëîêíî íà ñåðâåðàõ ïðîâàéäåðà äàííîãî áèçíåñ-ïðèëîæåíèÿ. Ïðè
ñîçäàíèè òàêèõ ïðèëîæåíèé èñïîëüçóþòñÿ êàê èçâåñòíûå òåõíîëîãèè èç äðóãèõ
îáëàñòåé, òàê è ñïåöèôè÷íûå òåõíîëîãèè. Â äàííîé ñòàòüå ñôîðìóëèðîâàíû
îñíîâíûå òåõíè÷åñêèå çàäà÷è, âîçíèêàþùèå ïðè ðàçðàáîòêå òàêèõ ïðèëîæåíèé, è
îïûò àâòîðîâ ïî èõ ðåøåíèþ.

Êëþ÷åâûå ñëîâà: ìåòîä ãåîìåòðè÷åñêîé îïòèêè; ïîáî÷íûå èçëó÷åíèÿ;
ýëåêòðè÷åñêîå ïîëå; ìàòåðèàëüíàÿ ñðåäà; ãðàíèöà.

The technique to evaluate the electric field strength that the fiber optic cable
radiates outside is offered. We have also used the geometry optics technique, taken into
account ray path other than 900 and the arbitrary number of material media
surrounding the fiber.

Keywords: geometry optics technique; spurious radiation; electric field; material
medium; boundary.
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ÏÐÈ ÀÏÐÈÎÐÍÎ ÍÅÈÇÂÅÑÒÍÎÉ ÈÍÒÅÍÑÈÂÍÎÑÒÈ
ÏÎÑÒÓÏËÅÍÈß ÍÀÃÐÓÇÊÈ

Ñòàòüÿ ðàññìàòðèâàåò ïîñòðîåíèå ìîäåëè òðàôèêà âû÷èñëèòåëüíîé ñåòè ñ
ïàêåòíîé êîììóòàöèåé ïðè àïðèîðíî íåèçâåñòíîé èíòåíñèâíîñòè ïîñòóïëåíèÿ
íàãðóçêè. Ïðåäëîæåíà ìîäåëü òðàôèêà êîðïîðàòèâíîé âû÷èñëèòåëüíîé ñåòè íà
îñíîâå àíàëèçà ñêà÷êîîáðàçíîãî èçìåíåíèÿ ñâîéñòâ ñëó÷àéíûõ ïðîöåññîâ,
õàðàêòåðèçóþùèõ ïðîöåññ ïåðåäà÷è èíôîðìàöèîííîé íàãðóçêè ïî ñåòè ñ ïàêåòíîé
êîììóòàöèåé.

Êëþ÷åâûå ñëîâà: òðàôèê; ìîäåëü òðàôèêà; âû÷èñëèòåëüíàÿ ñåòü ñ ïàêåòíîé
êîììóòàöèåé.

The development of packet-switched computing network traffic model with priori
unknown input payload intensity are considered. The corporative network traffic model
based on change-point analyses of probabilistic processes is offered.

Keywords: traffic; model of the traffic; computing network with packet switching.
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ÎÐÒÎÃÎÍÀËÜÍÛÅ ÔÓÍÊÖÈÉ ÓÎËØÀ
Â ÑÈÑÒÅÌÀÕ ÇÀÙÈÒÛ ÈÍÔÎÐÌÀÖÈÈ

Â ñòàòüå ðàññìàòðèâàþòñÿ âîïðîñû ïîñòðîåíèÿ ñèñòåì êîäèðîâàíèÿ èíôîðìàöèè
íà áàçå îðòîãîíàëüíûõ ñèãíàëîâ, ÷üè ìàòåìàòè÷åñêèå ìîäåëè � ýòî ìíîæåñòâî
êóñî÷íî-ïîñòîÿííûõ îðòîãîíàëüíûõ ôóíêöèé Óîëøà ñ èõ êîððåëÿöèîííîé
îáðàáîòêîé ïðèíèìàþùèìè óñòðîéñòâàìè. Äàííûé ìåòîä ïîçâîëÿåò êîìáèíèðîâàòü
âîçìîæíîñòè óâåëè÷åíèÿ ñòàáèëüíîñòè îðòîãîíàëüíûõ êîäîâ ïðèìåíèòåëüíî ê
íåñàíêöèîíèðîâàííîìó ñáîðó è ðàñïîçíàâàíèþ èíôîðìàöèè, à òàêæå ê
ðàçðóøàþùèì âîçäåéñòâèÿì ðàçëè÷íîãî âèäà ïîìåõ.

Êëþ÷åâûå ñëîâà: ñèñòåìû êîäèðîâàíèÿ èíôîðìàöèè; îðòîãîíàëüíûå ôóíêöèè
Óîëøà; çàùèòà èíôîðìàöèè.

In this article questions of construction of coding data system are considered on the
basis of orthogonal signals which mathematical models is the set of piecewise constant
orthogonal Walsh functions with their correlation processing by reception devices. The
given method allows to combine opportunities of increase of stability of orthogonal codes
both to the non-authorized perception and recognition, and to destroying influence of a
various sort of handicapes.

Keywords: coding data system; orthogonal Walsh functions; information protection.
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À.Þ. ÎÑÒÐÈÊÎÂ, Î.Â. ÊÐÞÊÎÂ

ÌÅÒÎÄÈÊÀ ÐÀÑÏÐÅÄÅËÅÍÈß ÏÎÒÎÊÎÂ
ÒÐÀÍÑÏÎÐÒÍÎÉ ÑÅÒÈ

Ñ Ó×ÅÒÎÌ ÇÀÙÈÙÅÍÍÎÑÒÈ ÍÀÏÐÀÂËÅÍÈÉ ÑÂßÇÈ

Ñòàòüÿ ïîñâÿùåíà âîïðîñàì ïîñòðîåíèÿ ïîòîêîâîé ñòðóêòóðû ñåòè ñ ó÷åòîì
ïîêàçàòåëåé áåçîïàñíîñòè. Àâòîðàìè ïðåäëîæåíà ìåòîäèêà ðàñïðåäåëåíèÿ ïîòîêîâ â
ñåòè, îñíîâàííàÿ íà ðàâíîâåñíîé ìîäåëè, îáåñïå÷èâàþùàÿ ìèíèìèçàöèþ ðèñêîâ
èíôîðìàöèîííîé áåçîïàñíîñòè äëÿ ïåðåäàâàåìûõ äàííûõ.

Êëþ÷åâûå ñëîâà: ïðîåêòèðîâàíèå; ïîòîê; ìàðøðóòèçàöèÿ; èíôîðìàöèîííàÿ
áåçîïàñíîñòü; ðèñê; ðàâíîâåñíàÿ ìîäåëü; ýíòðîïèÿ.

The article is devoted to network’s flow-structures constructing, is in view of
information safety parameters. The author offers a technique of streams distribution in a
network, based on the equilibrium model, providing minimization of information safety
risks in a network for data to provide.

Keywords: designing; a stream; routing; information safety; risk; equilibrium
model; entropy.
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