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РАЗДЕЛ I.
МАТЕМАТИКА

ÐÀÇÄÅË I. 
ÌÀÒÅÌÀÒÈÊÀ 

 
 
 
 
 

 
Ïòèöûíà È.Â.1 

Ìîñêîâñêèé ãîñóäàðñòâåííûé îáëàñòíîé óíèâåðñèòåò 

ÑÅÒÈ ØÒÅÉÍÅÐÀ Ñ ÏÎÄÂÈÆÍÎÉ ÃÐÀÍÈÖÅÉ: ÑËÓ×ÀÉ 
ÏÐßÌÎÉ È ÏÀÐÛ ÒÎ×ÅÊ 

Àííîòàöèÿ. Ñòàòüÿ ïîñâÿùåíà çàäà÷å ïîñòðîåíèÿ ìèíèìàëüíûõ ñåòåé, ñâÿçûâàþùèõ 
äèñêðåòíîå ìíîæåñòâî òî÷åê è ãëàäêóþ êðèâóþ èëè ïîâåðõíîñòü â åâêëèäîâîì 
ïðîñòðàíñòâå è ÿâÿåòñÿ îäíèì èç îáîáùåíèé ïðîáëåìû Øòåéíåðà. Â ñëó÷àå äâóõ 
òî÷åê è ïðÿìîé íà åâêëèäîâîé ïëîñêîñòè îïèñàíû ìíîæåñòâà ðàñïîëîæåíèé òî÷åê 
äëÿ âñåõ òèïîâ àáñîëþòíî ìèíèìàëüíûõ ãðàôîâ, à òàêæå ìèíèìàëüíûõ îñòîâíûõ 
ãðàôîâ è ãðàôîâ Øòåéíåðà; âû÷èñëåíû äëèíû âñåõ âèäîâ ìèíèìàëüíûõ ãðàôîâ è 
îòíîøåíèÿ äëèí ãðàôîâ Øòåéíåðà è äëèí ìèíèìàëüíûõ îñòîâíûõ ãðàôîâ: 

ìíîæåñòâî òàêèõ îòíîøåíèé ñîâïàäàåò ñ ìíîæåñòâîì òî÷åê ïîëóèíòåðâàëà 
1 3

; 2

2 4

. 

Â ÷àñòíîñòè, ïîêàçàíî, ÷òî îòíîøåíèå Øòåéíåðà äëÿ ïðÿìîé è ïàðû òî÷åê 

ðàâíî 
1 3

2 4

.  

Êëþ÷åâûå ñëîâà: ïðîáëåìà Øòåéíåðà, îñòîâíûé ãðàô, ãðàô Øòåéíåðà, òî÷êà 
Øòåéíåðà, îòíîøåíèå Øòåéíåðà. 

 
Ptitsyna I.V. 

Moscow State Regional University (Moscow, Russia)  

STEINER NETWORKS  WITH A MOVING BOUNDARY: THE CASE 
OF A STRAIGHT LINE AND A PAIR OF POINTS 

Abstract.  The paper is devoted to the problem of constructing minimal networks spanning 
a discrete set of points and a smooth curve, or a surface in Euclidean space. The problem 
represents one of the generalizations of the Steiner problem. In the case of two points 
and a line in the Euclidean plane, we describe sets of points for all types of absolutely 
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minimal graphs, as well as minimal spanning graphs and Steiner graphs; the lengths of all 
kinds of minimal graphs and ratio of the lengths of Steiner graphs to the lengths of the 
minimal spanning graphs are calculated: a set of such ratios coincides with the set 

of points in the interval 
1 3

; 2

2 4

. In particular, it is shown that the Steiner ratio 

for a straight line and a pair of points is equal to 
1 3

2 4

.  

Keywords: Steiner problem, spanning graph, Steiner graph, Steiner point, Steiner ratio.  
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ÂËÈßÍÈÅ ÐÀÇËÈ×ÍÛÕ ÌÎËÅÊÓËßÐÍÛÕ ÊÎÍÔÎÐÌÀÖÈÉ                     
ÍÀ ÔÈÇÈÊÎ-ÕÈÌÈ×ÅÑÊÈÅ ÑÂÎÉÑÒÂÀ ÊËÀÑÒÅÐÍÛÕ ÈÇÎÌÅÐÎÂ 

INFLUENCE OF VARIOUS MOLECULAR CONFORMATIONS ON 
PHYSICOCHEMICAL PROPERTIES OF CLUSTER ISOMERS  
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  ÐÀÇÄÅË II. 
ÔÈÇÈÊÀ 

Êóçíåöîâ Â.Ì.,*, Òåðåøêèíà Ê.Á.** 

*Ðîññèéñêèé õèìèêî-òåõíîëîãè÷åñêèé óíèâåðñèòåò èì. Ä.È. Ìåíäåëååâà 
(ÐÕÒÓ èì. Ä.È. Ìåíäåëååâà) 

**Èíñòèòóò õèìè÷åñêîé ôèçèêè èì. Í.Í. Ñåìåíîâà ÐÀÍ (ÈÕÔ ÐÀÍ) 

ÂËÈßÍÈÅ ÐÀÇËÈ×ÍÛÕ ÌÎËÅÊÓËßÐÍÛÕ ÊÎÍÔÎÐÌÀÖÈÉ                     
ÍÀ ÔÈÇÈÊÎ-ÕÈÌÈ×ÅÑÊÈÅ ÑÂÎÉÑÒÂÀ ÊËÀÑÒÅÐÍÛÕ ÈÇÎÌÅÐÎÂ 

Àííîòàöèÿ. Íà îñíîâå ôðàêòàëüíîé êîíòèíóàëüíîé ìîäåëè âåùåñòâà è ðàñ÷åòà 
êîëåáàòåëüíûõ ñïåêòðîâ êëàñòåðîâ ìåòîäàìè ab initio ïîëó÷åíû ðåçóëüòàòû               
ïî êîëè÷åñòâåííîìó âëèÿíèþ íà òåïëîåìêîñòü ðàçëè÷íûõ êîíôîðìàöèé ìîëåêóë               
â èçîìåðàõ êëàñòåðîâ âîäû. 
Êëþ÷åâûå ñëîâà: êëàñòåðû âîäû, ìåæìîëåêóëÿðíûå ñïåêòðû, ôðàêòàëüíàÿ 
ðàçìåðíîñòü êîëåáàòåëüíûõ ñïåêòðîâ, íèçêîòåìïåðàòóðíàÿ òåïëîåìêîñòü . 
 

Kuznetsov V.M.*, K.B. Tereshkina** 

* D. Mendeleev University of Chemical Technology of Russia (Moscow, Russia)  
** Semenov Institute of Chemical Physics of the Russian Academy 

of Sciences (Moscow, Russia)  

INFLUENCE OF VARIOUS MOLECULAR CONFORMATIONS ON 
PHYSICOCHEMICAL PROPERTIES OF CLUSTER ISOMERS  

Abstract. Based on a fractal continuum model of matter and calculation of vibrational 
spectra of clusters by ab initio methods, we report the results of the quantitative impact of 
various molecular conformations on the heat capacity in isomers of water clusters.  
Keywords: water clusters, intermolecular spectra, zero dimension, low-temperature heat 
capacity, fractal dimension of vibrational spectrum.  
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Àíäðèàíîâ È.Ê.,2 Ãðèíêðóã Ì.Ñ. 
Êîìñîìîëüñêèé-íà-Àìóðå ãîñóäàðñòâåííûé òåõíè÷åñêèé óíèâåðñèòåò 

×ÈÑËÅÍÍÛÉ ÌÅÒÎÄ ÐÀÑ×ÅÒÀ ÒÅÏËÎÎÒÄÀ×È ÄËß ÒÐÅÁÓÅÌÎÃÎ 
ÒÅÌÏÅÐÀÒÓÐÍÎÃÎ ÏÎËß ÍÀ ÏÎÂÅÐÕÍÎÑÒÈ ÊÎÍÒÀÊÒÀ                       

ËÎÏÀÒÊÈ È ÒÅÏËÎÇÀÙÈÒÍÎÃÎ ÏÎÊÐÛÒÈß                                                                   
ÏÐÈ ÏÎÏÅÐÅ×ÍÎÉ ÑÕÅÌÅ ÎÕËÀÆÄÅÍÈß 

Àííîòàöèÿ. Ïîëó÷åíû îïðåäåëÿþùèå ñîîòíîøåíèÿ òåïëîîáìåííîãî ïðîöåññà                      
ïðè âíóòðåííåì ïîïåðå÷íîì îõëàæäåíèè îáîëî÷êîâîé ëîïàòêè ãàçîòóðáèííîãî äâèãàòåëÿ 
äëÿ òðåáóåìîãî òåìïåðàòóðíîãî ïîëÿ íà ïîâåðõíîñòè êîíòàêòà ëîïàòêè è ïîêðûòèÿ, 
ïîäâåðæåííîé íàèáîëüøåìó òåìïåðàòóðíîìó íàãðóæåíèþ. Ðàçðàáîòàí ìåòîä ðàñ÷åòà 
êîýôôèöèåíòîâ òåïëîîòäà÷è îò âíóòðåííåé ïîâåðõíîñòè ëîïàòêè ê îõëàæäàþùåìó àãåíòó 
íà îñíîâå ïîñòðîåíèÿ êîíå÷íî-ðàçíîñòíîé ñõåìû. Ïðè âûâîäå ðàçíîñòíûõ ñîîòíîøåíèé 
ó÷èòûâàëèñü çàâèñèìîñòü òåïëîôèçè÷åñêèõ ñâîéñòâ ìíîãîñëîéíûõ òåïëîçàùèòíûõ 
ïîêðûòèé îò òåìïåðàòóðû, âèäà ìàòåðèàëà, òîëùèíû ñëîÿ. Ïîëó÷åíà ðåêóððåíòíàÿ 
ôîðìóëà äëÿ îöåíêè òåìïåðàòóðû îõëàäèòåëÿ, èçìåíÿþùåéñÿ ïî êîíòóðó ëîïàòêè. 
Êëþ÷åâûå ñëîâà: òåïëîîòäà÷à, òåïëîçàùèòíîå ïîêðûòèå, ïîïåðå÷íîå îõëàæäåíèå, 
ëîïàòêà.                              
                                                    

I. Andrianov, M. Grinkrug  
Komsomolsk-on-Amur State Technical University (Komsomolsk-on-Amur, Russia)  

NUMERICAL METHOD OF HEAT EMISSION CALCULATION 
FOR THE REQUIRED TEMPERATURE FIELD ON THE CONTACT SURFACE OF 

A BLADE AND THERMAL BARRIER COATING                                   
IN A CROSS  COOLING SCHEME 

Abstract. We have derived constitutive equations of the heat exchange process in the case of 
internal cross-cooling of a gas-turbine engine blade for the desired temperature field on the 
contact surface of the blade and the coating exposed to the greatest thermal load. The method 
is developed for calculating heat transfer coefficients from the inner surface of the blade to the 
cooling agent by constructing a finite-difference scheme. In deriving difference relations, the 
dependence of thermal properties of multilayer thermal barrier coatings on temperature, type 
of material and layer thickness is taken into account. A recurrence formula is obtained for 
estimating the coolant temperature changing along the contour of the blade. 
Keywords: heat transfer, thermal barrier coating, cross-cooling, blade.  
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Ðàçäåë III. 
ÒÅÎÐÈß È ÌÅÒÎÄÈÊÀ ÎÁÓ×ÅÍÈß 

È ÂÎÑÏÈÒÀÍÈß 

Àëãàçèí Î.Ä.*, Êîïàåâ À.Â.*, Ïîïîâ Â.Ñ.*, Ëàòûøåâ À.Â.**3 
*Ìîñêîâñêèé ãîñóäàðñòâåííûé òåõíè÷åñêèé óíèâåðñèòåò  èì. Í.Ý. Áàóìàíà 

**Ìîñêîâñêèé ãîñóäàðñòâåííûé îáëàñòíîé óíèâåðñèòåò 

ÏÐÈÊËÀÄÍÛÅ ÀÑÏÅÊÒÛ ÏÐÅÏÎÄÀÂÀÍÈß ÒÅÌÛ 
«ÏÐÅÎÁÐÀÇÎÂÀÍÈÅ ÔÓÐÜÅ» ÏÐÈ ÈÇÓ×ÅÍÈÈ ÄÈÑÖÈÏËÈÍÛ 

«ÓÐÀÂÍÅÍÈß ÌÀÒÅÌÀÒÈ×ÅÑÊÎÉ ÔÈÇÈÊÈ» 

Àííîòàöèÿ. Íà ïðèìåðàõ ðåøåíèÿ êðàåâûõ çàäà÷ äëÿ óðàâíåíèÿ Ëàïëàñà (çàäà÷è Äèðèõëå 
äëÿ ïîëóïðîñòðàíñòâà è ñìåøàííîé êðàåâîé çàäà÷è Äèðèõëå - Íåéìàíà äëÿ áåñêîíå÷íîãî 
ñëîÿ) ðàññìîòðåíû ïðèìåíåíèÿ ïðåîáðàçîâàíèÿ Ôóðüå. Ïðèâåäåíû ðåøåíèÿ çàäà÷  
ôèëüòðàöèè ïîä òî÷å÷íîé ïëîòèíîé ñ èñïîëüçîâàíèåì ïîëó÷åííûõ ôîðìóë. 
Êëþ÷åâûå ñëîâà: ïðåîáðàçîâàíèå Ôóðüå, óðàâíåíèå Ëàïëàñà, êðàåâûå çàäà÷è, 
àïïðîêñèìàòèâíàÿ åäèíèöà, òåîðèÿ ôèëüòðàöèè. 
 

O. Algazin*, A. Kopaev*, V. Popov*, A. Latyshev**  
* Bauman Moscow State Technical University (Moscow, Russia)  

**Moscow State Regional University (Moscow, Russia)  

APPLIED ASPECTS OF TEACHING THE TOPIC 
“FOURIER TRANSFORM” IN THE SUBJECT “EQUATIONS 

OF MATHEMATICAL PHYSICS”  

Abstract. Using the examples of solving boundary-value problems for the Laplace equation 
(the Dirichlet problem for the half-space and the mixed boundary-value Dirichlet – Neumann 
problem for an infinite layer), we consider the application of the Fourier transform. We present 
the solutions to the filtration problems of seepage flows below the dam using the above 
formulas.  

                                                           

 

РАЗДЕЛ III.
ТЕОРИЯ И МЕТОДИКА ОБУЧЕНИЯ

И ВОСПИТАНИЯ
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Keywords: Fourier transform, Laplace equation, boundary-value problems, approximate 
identity, theory of filtration.  
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ÍÀÓ×ÍÀß ÆÈÇÍÜ 
ÌÀÒÅÐÈÀËÛ ÊÎÍÔÅÐÅÍÖÈÈ 

Áåëÿåâ Â.Â., Êîñòèöûíà Ë.È.4 
Ìîñêîâñêèé ãîñóäàðñòâåííûé îáëàñòíîé óíèâåðñèòåò 

ÌÅÆÄÓÍÀÐÎÄÍÀß ÊÎÍÔÅÐÅÍÖÈß «ÔÈÇÈ×ÅÑÊÈÅ ÑÂÎÉÑÒÂÀ 
ÌÀÒÅÐÈÀËÎÂ È ÄÈÑÏÅÐÑÍÛÕ ÑÐÅÄ ÄËß ÝËÅÌÅÍÒÎÂ 

ÈÍÔÎÐÌÀÖÈÎÍÍÛÕ ÑÈÑÒÅÌ, ÍÀÍÎÝËÅÊÒÐÎÍÍÛÕ ÏÐÈÁÎÐÎÂ                     
È ÝÊÎËÎÃÈ×ÍÛÕ ÒÅÕÍÎËÎÃÈÉ» 

Àííîòàöèÿ. Ñòàòüÿ èíôîðìèðóåò î íàèáîëåå çíà÷èòåëüíûõ ìåðîïðèÿòèÿõ è íàó÷íûõ 
ñîîáùåíèÿõ, ñîñòîÿâøèõñÿ âî âðåìÿ ïðîâåäåíèÿ â ÌÃÎÓ Ìåæäóíàðîäíîé êîíôåðåíöèè 
«Ôèçè÷åñêèå ñâîéñòâà ìàòåðèàëîâ è äèñïåðñíûõ ñðåä äëÿ ýëåìåíòîâ èíôîðìàöèîííûõ 
ñèñòåì, íàíîýëåêòðîííûõ ïðèáîðîâ è ýêîëîãè÷íûõ òåõíîëîãèé», ñîñòîÿâøåéñÿ 21 - 24 
àïðåëÿ 2015 ã. Îñîáîå âíèìàíèå óäåëåíî ìåìîðèàëüíîé ñåêöèè, ïîñâÿùåííîé 100-ëåòèþ 
ñî äíÿ ðîæäåíèÿ ïðîôåññîðà Îëüãè Âëàäèìèðîâíû Ãîëóáåâîé, çàâåäîâàâøåé êàôåäðîé 
òåîðåòè÷åñêîé ôèçèêè ÌÎÏÈ (ÌÃÎÓ) â 1955-1975 ãã. 
Êëþ÷åâûå ñëîâà: ìàòåðèàëû, äèñïåðñíûå ñðåäû, ýëåìåíòû èíôîðìàöèîííûõ ñèñòåì, 
íàíîýëåêòðîííûå ïðèáîðû, ýêîëîãè÷íûå òåõíîëîãèè, ïðîôåññîð Îëüãà Âëàäèìèðîâíà 
Ãîëóáåâà 

 

V. Belyaev, L. Kostitsyna  
Moscow State Regional University (Moscow, Russia)  

INTERNATIONAL CONFERENCE “PHYSICAL PROPERTIES OF MATERIALS 
AND DISPERSE MEDIA FOR ELEMENTS OF INFORMATION SYSTEMS, 

NANOELECTRONIC DEVICES AND ‘GREEN’ TECHNOLOGIES”  

Abstract. The paper presents the most important events and scientific workshops held 
at the Moscow State Regional University (MSRU) from 21 to 25 April 2015 during the 
International Conference on “Physical Properties of Materials and Disperse Media for Elements 
of Information Systems, Nanoelectronic Devices and ‘Green’ Technologies”. Special attention 
has been paid to a memorial session devoted to the 100th anniversary by prof. Olga V. 

                                                           
 

НАУЧНАЯ ЖИЗНЬ
МАТЕРИАЛЫ КОНФЕРЕНЦИИ
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Golubeva, the Head of the Theoretical Physics Department at the Moscow Regional Teachers 
Training Institute (MSRU) in 1955–1975.  
Keywords: materials, disperse media, elements of information systems, nanoelectronic 
devices, “green” technologies, prof. Olga V. Golubeva.  
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×åðíÿåâ À.Ï.5 
Ìîñêîâñêèé ôèçèêî-òåõíè÷åñêèé èíñòèòóò (òåõíè÷åñêèé óíèâåðñèòåò) 

Î ÍÀÓ×ÍÎÌ ÍÀÑËÅÄÈÈ Î.Â. ÃÎËÓÁÅÂÎÉ ÏÎ ÍÀÏÐÀÂËÅÍÈÞ 
«ÄÂÈÆÅÍÈÅ ÆÈÄÊÎÑÒÈ Â ÏËÅÍÊÀÕ ÏÅÐÅÌÅÍÍÎÉ                            
ÒÎËÙÈÍÛ ÍÀ ÊÐÈÂÎËÈÍÅÉÍÛÕ ÏÎÂÅÐÕÍÎÑÒßÕ»                                                                   

È ÑÎÂÐÅÌÅÍÍÎÌ ÑÎÑÒÎßÍÈÈ ÍÀÓÊÈ 

Àííîòàöèÿ. Ñòàòüÿ ïîñâÿùåíà 100 ëåòèþ ñî äíÿ ðîæäåíèÿ Î.Â. Ãîëóáåâîé, çàâåäóþùåé 
êàôåäðîé òåîðåòè÷åñêîé ôèçèêè ÌÎÏÈ-ÌÃÎÓ â 1955-1975 ãã. Ñòàòüÿ ñîäåðæèò îáçîð 
íàó÷íîé äåÿòåëüíîñòè Î.Â. Ãîëóáåâîé è îöåíêó çíà÷èìîñòè ïîëó÷åííûõ åþ ðåçóëüòàòîâ 
äëÿ ñîâðåìåííîé íàóêè è òåõíèêè. Â îáëàñòè ìåõàíèêè ñïëîøíûõ ñðåä îíà èçó÷àëà 
äâèæåíèÿ æèäêîñòè â ïëåíêàõ ïåðåìåííîé òîëùèíû, ðàñïîëîæåííûõ íà êðèâîëèíåéíûõ 
ïîâåðõíîñòÿõ. Ïîñêîëüêó ðåøåíèÿ òî÷íî óäîâëåòâîðÿëè óðàâíåíèÿì, òî îíè îïèñûâàëè 
êàê ãèäðîäèíàìè÷åñêèå çàäà÷è, òàê è äâóìåðíûå çàäà÷è ôèëüòðàöèè, òåïëîïðîâîäíîñòè, 
ýëåêòðîñòàòèêè, äèôôóçèè è ò. ä. â íåîäíîðîäíûõ ñðåäàõ. Ýòî îòêðûâàåò øèðîêîå 
ïðèìåíåíèå òåîðèè ýòèõ óðàâíåíèé â ðàçíîîáðàçíûõ çàäà÷àõ, âûäâèãàåìûõ ñîâðåìåííîé 
ïðàêòèêîé. 
Êëþ÷åâûå ñëîâà: æèäêîñòü, òå÷åíèå, ñëîé, ïîâåðõíîñòü, ôèëüòðàöèÿ, ïëàñò, ïîòåíöèàë 

 
A. Chernyaev  

Moscow Institute of Physics and Technology (State University) (Moscow, Russia)  

ON THE SCIENTIFIC HERITAGE OF PROFESSOR OLGA V. GOLUBEVA IN 
THE DIRECTION OF “FLUID MOVEMENT IN FILMS OF VARIABLE 

THICKNESS ON CURVED SURFACES” AND THE STATE-OF-THE-ART 
OF THIS SCIENCE  

Abstract. The paper presented is devoted to the 100th anniversary of Professor Olga Golubeva, 
who headed the Chair of the Theoretical Physics Department at the Moscow Regional Teachers 
Training Institute (at present, Moscow State Regional University, MSRU). The paper comprises 
a review of her research activity and its impact on modern science and technology. In the field 
of continuum mechanics, she studied the motion of fluids in films of variable thickness located 
on curved surfaces. Since the solutions exactly satisfy the equations, they described 
hydrodynamic problems as well as two-dimensional problems of filtration, thermal 
conductivity, electrostatics, diffusion, etc. in inhomogeneous media. This enables a broad 
application of her theory in a variety of tasks challenged by modern practice.  
Keywords: fluid, flow, stratum, surface, filtration, reservoir, potential.  
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ÂËÈßÍÈÅ ÏÐÎÖÅÑÑÀ ÑÒÐÓÊÒÓÐÈÐÎÂÀÍÈß ÎÁÚ¨ÌÀ È ÏÎÂÅÐÕÍÎÑÒÈ 
ÌÀÒÅÐÈÀËÎÂ, ÂÊËÞ×Àß ÆÈÄÊÈÅ ÊÐÈÑÒÀËËÛ, ÍÀ ÑÏÅÊÒÐÀËÜÍÛÅ, 

ÑÒÐÓÊÒÓÐÍÛÅ È ÔÎÒÎÐÅÔÐÀÊÒÈÂÍÛÅ ÑÂÎÉÑÒÂÀ 

INFLUENCE OF THE STRUCTURING PROCESS OF THE BULK AND SURFACE 
OF MATERIALS, INCLUDING LIQUID CRYSTALS, ON THEIR SPECTRAL, 

STRUCTURAL AND PHOTOREFRACTIVE PROPERTIES  
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Êàìàíèíà Í.Â.1, Êóõàð÷èê À.À1,2 , Êóæàêîâ Ï.Â.1,  
Çóáöîâà Þ.À. 1, Ëèõîìàíîâà Ñ.Â.1,3, Øóðïî Í.À. 1,  

 Ñåðîâ Ñ.Â. 1, Ñòóäåíîâ Â.È. 1, Âàñèëüåâ Ï.ß. 16 
1ÀÎ «ÃÎÈ èì.Ñ.È.Âàâèëîâà», îòäåë «Ôîòîôèçèêà ñðåä ñ íàíîîáúåêòàìè» 

2Ñàíêò-Ïåòåðáóðãñêèé ýëåêòðîòåõíè÷åñêèé óíèâåðñèòåò (“ËÝÒÈI”)  
3 Ñàíêò-Ïåòåðáóðãñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò 

 èíôîðìàöèîííûõ òåõíîëîãèé, ìåõàíèêè è îïòèêè  

ÂËÈßÍÈÅ ÏÐÎÖÅÑÑÀ ÑÒÐÓÊÒÓÐÈÐÎÂÀÍÈß ÎÁÚ¨ÌÀ È ÏÎÂÅÐÕÍÎÑÒÈ 
ÌÀÒÅÐÈÀËÎÂ, ÂÊËÞ×Àß ÆÈÄÊÈÅ ÊÐÈÑÒÀËËÛ, ÍÀ ÑÏÅÊÒÐÀËÜÍÛÅ, 

ÑÒÐÓÊÒÓÐÍÛÅ È ÔÎÒÎÐÅÔÐÀÊÒÈÂÍÛÅ ÑÂÎÉÑÒÂÀ 

Àííîòàöèÿ. Â íàñòîÿùåé ðàáîòå ðàññìîòðåíî âëèÿíèå íàíî- è áèîñòðóêòóðèðîâàíèÿ 
îáúеìà òîíêèõ ïëеíîê ïîëèìåðíûõ è æèäêîêðèñòàëëè÷åñêèõ êîìïîçèòîâ, à òàêæå 
ìîäèôèêàöèè ðåëüåôà ïîâåðõíîñòè íà ãðàíèöå ðàçäåëà òâеðäàÿ ïîäëîæêà – 
íàíîñòðóêòóðà, íà ñïåêòð ïðîïóñêàíèÿ, ñàìîîðãàíèçàöèþ, ñîâåðøåíñòâîâàíèå 
ôîòîïðîâîäíèêîâûõ è ôîòîðåôðàêòèâíûõ ïàðàìåòðîâ ðÿäà ñèñòåì, ïðèìåíÿåìûõ â 
îïòîýëåêòðîíèêå, äèñïëåéíîé òåõíèêå è áèîìåäèöèíå. 
Êëþ÷åâûå ñëîâà: íàíîñòðóêòóðèðîâàíèå, íàíîîáúåêòû, áèîîáúåêòû, ìåçîôàçà, 
îðãàíè÷åñêèå ìàòåðèàëû, æèäêèå êðèñòàëëû, ôîòîðåôðàêòèâíûå ñâîéñòâà, ïîâåðõíîñòü, 
ãðàíèöà ðàçäåëà, âçàèìîäåéñòâèå ëàçåðíîãî èçëó÷åíèÿ ñ âåùåñòâîì. 
 

N. Kamanina1,2, A. Kukharchik1,2, 
P. Kuzhakov1, Yu. Zubtcova1, S.Likhomanova1,3, N. Shurpo1,  

S. Serov1, V. Studeonov1, P. Vasilyev1  
1Vavilov State Optical Institute (Saint-Petersburg, Russia)  

2Saint Petersburg Electrotechnical University “LETI” (Saint-Petersburg, Russia)  
3ITMO University (Saint-Petersburg, Russia) 

INFLUENCE OF THE STRUCTURING PROCESS OF THE BULK AND SURFACE 
OF MATERIALS, INCLUDING LIQUID CRYSTALS, ON THEIR SPECTRAL, 

STRUCTURAL AND PHOTOREFRACTIVE PROPERTIES  

Abstract. We consider the influence of nano- and biostructuring of the bulk of thin polymer 
films and liquid crystals as well as the modification of the solid substrate–nanostructure 
interface on the transmission spectrum, self-assembly, improvement of photoconductive 
and photorefractive properties of a number of systems that can be applied 
in the optoelectronics, display equipment and biomedicine.  
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Keywords: nanostructuring, nano-objects, bio-objects, mesophase, organic materials, liquid 
crystals, photorefractive properties, surface, interface, laser− matter interaction.  
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×èëàÿ Ã.Ñ., Âàðäîñàíèäçå Ç.Â., Ïåòðèàøâèëè Ã.Ø., 
Òàâçàðàøâèëè Ñ.Ï., ×àíèøâèëè À.Ã.,   

Àðîíèøèäçå Ì.Í., Òåâäîðàøâèëè Ê.Ã.7 
Èíñòèòóò êèáåðíåòèêè èì. Â. ×àâ÷àíèäçå Ãðóçèíñêîãî Òåõíè÷åñêîãî Óíèâåðñèòåòà 

(Òáèëèñè, Ãðóçèÿ) 

ÏÐÎÑÒÐÀÍÑÒÂÅÍÍÎ-ÌÎÄÓËÈÐÎÂÀÍÍÀß ËÀÇÅÐÍÀß ÝÌÈÑÑÈß 

Àííîòàöèÿ. Èññëåäîâàíû îñîáåííîñòè ãåíåðàöèè ïëåíî÷íûõ ëàçåðîâ íà êðàñèòåëÿõ â 
ñëó÷àå ïðîñòðàíñòâåííî-ìîäóëèðîâàííîãî âîçáóæäåíèÿ. Ìîäóëÿöèÿ èíòåíñèâíîñòè 
âîçáóæäåíèÿ ïðîèçâîäèëàñü â ïëîñêîñòè ïëåíêè, à ãåíåðàöèÿ ðàññìàòðèâàëàñü â 
íàïðàâëåíèè, ïåðïåíäèêóëÿðíîì ïëîñêîñòè ïëåíêè. Äèàìåòð ãåíåðèðóþùåé îáëàñòè 
âûáèðàëñÿ íà 1...2 ïîðÿäêà áîëüøå òîëùèíû ïëåíêè. Â ðåçóëüòàòå ïðîñòðàíñòâåííî-
ìîäóëèðîâàííîé íàêà÷êè, íàáëþäàëàñü ïðîñòðàíñòâåííî-ìîäóëèðîâàííàÿ ëàçåðíàÿ 
ãåíåðàöèÿ. Ñå÷åíèå ðàñõîäÿùåãîñÿ ëàçåðíîãî ëó÷à ïëåíî÷íîãî ëàçåðà ïðåäñòàâëÿëî 
ñîáîé èíòåðôåðåíöèîííóþ êàðòèíó â âèäå ñâåòëûõ è òåìíûõ ïîëîñ, ïåðèîä êîòîðûõ 
îïðåäåëÿëñÿ ïðîñòðàíñòâåííûì ïåðèîäîì íàêà÷êè. Ò. î., ëó÷ ïëåíî÷íîãî ëàçåðà íåñ 
èíôîðìàöèþ î ïðîñòðàíñòâåííîì ðàñïðåäåëåíèè èíòåíñèâíîñòè íàêà÷êè, à ïîëó÷åííûé 
ïëåíî÷íûé ëàçåð ôóíêöèîíèðîâàë êàê àêòèâíàÿ ýëåìåíòàðíàÿ äèíàìè÷åñêàÿ ãîëîãðàììà.  
Êëþ÷åâûå ñëîâà: ëàçåðíàÿ ãåíåðàöèÿ, ïðîñòðàíñòâåííàÿ ìîäóëÿöèÿ èíòåíñèâíîñòè, 
äèíàìè÷åñêàÿ ãîëîãðàììà. 
 

G. Chilaya, Z. Wardosanidze, G. Petriashvili, S. Tavzarashvili, 
A. Chanishvili, M. Aronishidze, K. Tevdorashvili  

Georgian Technical University, V. Chavchanidze Institute of Cybernetics (Tbilisi, Georgia)  

SPATIALLY MODULATED LASER EMISSION  

Abstract. Peculiar properties of lasing from film dye lasers in the case of spatially modulated 
excitation are studied. The modulation of the excitation intensity in the plane of the film is 
performed and the laser emission perpendicular to the film plane is considered. The lasing area 
diameter is chosen 1…2 orders larger than the layer thickness. As a result of spatially 
modulated pumping, spatially modulated laser emission is observed. The cross section 
of the divergent laser beam represents an interference pattern in the form of light and dark 
stripes whose period depends on the spatial period of excitation. Thus, the beam of the film 
laser carries information about the spatial distribution of the pump intensity and the obtained 
film laser operates as an active elementary dynamic hologram.  
Keywords: lasing, spatial modulation of intensity, dynamic hologram.  
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Ãåðìèäåð Î.Â.*, Ïîïîâ Â.Í.*, Þøêàíîâ À.À.**8 
* Ñåâåðíûé (Àðêòè÷åñêèé) ôåäåðàëüíûé óíèâåðñèòåò (Àðõàíãåëüñê) 

** Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò (Ìîñêâà) 

ÂÛ×ÈÑËÅÍÈÅ Â ÐÀÌÊÀÕ ÊÈÍÅÒÈ×ÅÑÊÎÃÎ ÏÎÄÕÎÄÀ ÏÎÒÎÊÀ ÒÅÏËÀ         
Â ÄËÈÍÍÎÌ ÊÀÍÀËÅ ÏÎÑÒÎßÍÍÎÃÎ ÏÐßÌÎÓÃÎËÜÍÎÃÎ 

ÏÎÏÅÐÅ×ÍÎÃÎ ÑÅ×ÅÍÈß 

Àííîòàöèÿ. Ñ èñïîëüçîâàíèåì ìåòîäà õàðàêòåðèñòèê â ðàìêàõ êèíåòè÷åñêîãî ïîäõîäà 
ïîñòðîåíî àíàëèòè÷åñêîå ðåøåíèå çàäà÷è î ïåðåíîñå òåïëà â äëèííîì êàíàëå 
ïîñòîÿííîãî ïðÿìîóãîëüíîãî ïîïåðå÷íîãî ñå÷åíèÿ. Â êà÷åñòâå îñíîâíîãî óðàâíåíèÿ, 
îïèñûâàþùåãî êèíåòèêó ïðîöåññà, â ðàáîòå èñïîëüçóåòñÿ ÁÃÊ (Áõàòíàãàð, Ãðîññ, Êðóê) 
ìîäåëü êèíåòè÷åñêîãî óðàâíåíèÿ Áîëüöìàíà ñ ÷àñòîòîé ñòîëêíîâåíèé, 
ïðîïîðöèîíàëüíîé ñêîðîñòè ìîëåêóë (óðàâíåíèå Âèëüÿìñà), à â êà÷åñòâå ãðàíè÷íîãî 
óñëîâèÿ íà ñòåíêàõ êàíàëà – ìîäåëü äèôôóçíîãî îòðàæåíèÿ. Ïîñòðîåí ïðîôèëü âåêòîðà 
ïîòîêà òåïëà â êàíàëå, à òàêæå âû÷èñëåí ïîòîê òåïëà ÷åðåç ïîïåðå÷íîå ñå÷åíèå êàíàëà. 
Ïðîâåäåí àíàëèç ïîëó÷åííûõ ðåøåíèé â ïðåäåëüíîì ñëó÷àå, êîãäà îäèí ðàçìåðîâ êàíàëà 
ìíîãî áîëüøå äðóãîãî. Ïîêàçàíî, ÷òî â ýòîì ñëó÷àå ïîëó÷åííûå â ðàáîòå ðåçóëüòàòû 
ïåðåõîäÿò â àíàëîãè÷íûå ðåçóëüòàòû, ïîëó÷åííûå äëÿ ïëîñêîãî êàíàëà ñ áåñêîíå÷íûìè 
ïàðàëëåëüíûìè ñòåíêàìè. 
Êëþ÷åâûå ñëîâà: òå÷åíèå ãàçà â êàíàëå, ìîäåëüíûå êèíåòè÷åñêèå óðàâíåíèÿ, 
êèíåòè÷åñêîå óðàâíåíèå Âèëüÿìñà, ìîäåëè ãðàíè÷íûõ óñëîâèé. 
 

O. Germider*, V. Popov*, A. Yushkanov**  

* Northern (Arctic) Federal University (Arkhangelsk, Russia)  
** Moscow State Regional University (Moscow, Russia)  

COMPUTATION OF HEAT FLOW IN A LONG, RECTANGULAR CHANNEL 
OF CONSTANT CROSS SECTION IN THE FRAMEWORK 

OF THE KINETIC APPROACH  

Abstract. Using the method of characteristics in the framework of the kinetic approach, we 
have constructed an analytical solution to the problem of heat transfer in a long, rectangular 
channel of constant cross section. As the main equation describing the kinetics of the process, 
we use the BGK (Bhatnagar, Gross and Krook) model of the kinetic Boltzmann equation 
with a frequency of collisions, which is proportional to the speed of molecules (Williams 
equation), and as a boundary condition on the walls of the channel, use is made of the diffuse 
reflection model. The profile of the heat flux vector in the channel is constructed and the heat 
flux through the cross section of the channel is calculated. The solutions obtained in the 
limiting case, when one of the channel dimensions is greater than the other, are analyzed. It is 
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shown that in this case the results of this paper are transferred to similar results obtained 
for a flat channel with infinite parallel walls.  
Keywords: gas flow in the channel, model kinetic equations, kinetic Williams equation, model 
of boundary conditions.  
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ÏÎËÓ×ÅÍÈÅ È ÈÑÑËÅÄÎÂÀÍÈÅ ÔÎÐÌÓËÛ ÏËÎÒÍÎÑÒÈ ÏÎÒÎÊÀ 
ÂÅÙÅÑÒÂÀ Â ÍÅÑÒÀÖÈÎÍÀÐÍÎÌ ÏÎËÓÎÃÐÀÍÈ×ÅÍÍÎÌ 

ÃÀÇÎÏÎÄÎÁÍÎÌ ÎÁËÀÊÅ 

DERIVATION AND INVESTIGATION OF THE FORMULA 
OF THE MATTER FLOW DENSITY IN A NONSTATIONARY                                                        

SEMI RESTRICTED GAS LIKE CLOUD  
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Ãîëîâ À.Í., Ôèëèïïîâà À.Ï.9  
Ìîñêîâñêèé Ãîñóäàðñòâåííûé Îáëàñòíîé óíèâåðñèòåò  

ÏÎËÓ×ÅÍÈÅ È ÈÑÑËÅÄÎÂÀÍÈÅ ÔÎÐÌÓËÛ ÏËÎÒÍÎÑÒÈ ÏÎÒÎÊÀ 
ÂÅÙÅÑÒÂÀ Â ÍÅÑÒÀÖÈÎÍÀÐÍÎÌ ÏÎËÓÎÃÐÀÍÈ×ÅÍÍÎÌ 

ÃÀÇÎÏÎÄÎÁÍÎÌ ÎÁËÀÊÅ 

Àííîòàöèÿ. Ðàññìîòðåíà ýâîëþöèÿ íåñòàöèîíàðíîãî øèðîêîãî ãàçîïîäîáíîãî îáëàêà â 
ïîëóïðîñòðàíñòâå. Ðàññìîòðåíà ïëîòíîñòü ïîòîêà âåùåñòâà â íåñòàöèîíàðíîé 
ãàçîïîäîáíîé ñèñòåìå ìíîãèõ ÷àñòèö. Íàéäåíî  àíàëèòè÷åñêîå âûðàæåíèå ïëîòíîñòè 
ïîòîêà âåùåñòâà ñ ó÷åòîì íåïîòåíöèàëüíîãî ñëàãàåìîãî. Äàíû àíàëèç è ãðàôè÷åñêîå 
ïðåäñòàâëåíèå ïîëó÷åííûõ ôîðìóë. 
Êëþ÷åâûå ñëîâà: êèíåòè÷åñêàÿ òåîðèÿ, íåñòàöèîíàðíûé ãàç, ïîòîê ìàññû. 
 

A. Golov, A. Filippova  
Moscow State Regional University (Moscow, Russia)  

DERIVATION AND INVESTIGATION OF THE FORMULA 
OF THE MATTER FLOW DENSITY IN A NONSTATIONARY                                                         

SEMI RESTRICTED GAS LIKE CLOUD  

Abstract. The evolution of a nonstationary wide gas-like cloud expanded into the half-space is 
considered. The density of the matter flow in a nonstationary gas-liked system of many 
particles is studied. The analytical formulae of the matter flow density with allowance 
for a nonpotential term are derived. The analysis and graphical presentation of the obtained 
formulae are performed.  
Keywords: kinetics, kinetic theory, nonstationary gas, matter flow.  
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Ìàêñèìîâà Î.Â., Ìàêñèìîâ Ñ.Ì.10 
Óëüÿíîâñêèé ãîñóäàðñòâåííûé òåõíè÷åñêèé óíèâåðñèòåò 

ÌÎÄÅËÈÐÎÂÀÍÈÅ ÌÀÒÅÌÀÒÈ×ÅÑÊÈÕ ÏÐÎÖÅÑÑÎÂ ÏÎÄÃÎÒÎÂÊÈ 
ÈÇÌÅÐÅÍÈÉ ÑÂÅÒÎÒÅÕÍÈ×ÅÑÊÈÕ ÕÀÐÀÊÒÅÐÈÑÒÈÊ 
ÒÎÍÊÎÏËÅÍÎ×ÍÛÕ ÝËÅÊÒÐÎËÞÌÈÍÅÑÖÅÍÒÍÛÕ 

ÈÍÄÈÊÀÒÎÐÍÛÕ ÓÑÒÐÎÉÑÒÂ 

Àííîòàöèÿ. Â ñòàòüå ðàññìàòðèâàþòñÿ âîïðîñû èññëåäîâàíèÿ ïðîöåññîâ ïîäãîòîâêè 
èçìåðåíèé ñâåòîòåõíè÷åñêèõ õàðàêòåðèñòèê òîíêîïëåíî÷íûõ ýëåêòðîëþìèíåñöåíòíûõ 
èíäèêàòîðíûõ óñòðîéñòâ. Ïðîàíàëèçèðîâàíû ôèçè÷åñêèå ñâîéñòâà ïàðàìåòðîâ 
èíäèêàòîðîâ. Áûëè ðàçðàáîòàíû ïîäõîäû è ïðîöåäóðû, ïðèìåíèìûå äëÿ ñîçäàíèÿ 
àïïàðàòíî-ïðîãðàììíîãî êîìïëåêñà èçìåðåíèÿ ñâåòîòåõíè÷åñêèõ ïàðàìåòðîâ 
òîíêîïëåíî÷íûõ ýëåêòðîëþìèíåñöåíòíûõ èíäèêàòîðíûõ ýëåìåíòîâ. Àíàëèç 
ôîðìàëèçóåìûõ ýòàïîâ ïðîâåäåíèÿ èçìåðåíèé ïðè íàëè÷èè áàíêà äàííûõ êîíñòðóêöèé, 
ïàðàìåòðîâ èíäèêàòîðíûõ ýëåìåíòîâ, ìåòîäîâ èçìåðåíèÿ è ïåðå÷íÿ èçìåðèòåëüíûõ 
èíñòðóìåíòîâ ïîêàçàë, ÷òî ìîæíî ðàçðàáîòàòü àâòîìàòèçèðîâàííóþ ñèñòåìó ïîäãîòîâêè 
ýêñïåðèìåíòà. Ìîäóëè, âõîäÿùèå â ïðîãðàììíûé êîìïëåêñ ïåðåäà÷è, îáðàáîòêè 
è õðàíåíèÿ ðåçóëüòàòîâ èçìåðåíèé, ðàçðàáàòûâàþòñÿ â çàâèñèìîñòè îò âèäà âûõîäíûõ 
ýêñïåðèìåíòàëüíûõ äàííûõ (ãðàôèêè, ÷èñëîâûå ìàññèâû äàííûõ, ÷èñëåííûå çíà÷åíèÿ 
ïàðàìåòðîâ èíäèêàòîðîâ). 
Êëþ÷åâûå ñëîâà: òîíêèå ïëåíêè, ýëåêòðîëþìèíåñöåíöèÿ, èíäèêàòîð, èçìåðåíèÿ, 
àâòîìàòèçàöèÿ, ýêñïåðèìåíò, ÿðêîñòü, âîëüò-ÿðêîñòíàÿ õàðàêòåðèñòèêà, òîëùèíû ñëîåâ. 

 

O. Maksimova, S. Maksimov 
Ulyanovsk State Technical University 

MODELING OF PROCESSES FOR THE PREPARATION OF MEASUREMENTS 
LIGHTING CHARACTERISTICS TFEL DEVICES 

Abstract. The article deals with the study of processes of preparation measurements lighting 
characteristics TFEL devices. We analyzed the physical properties of indicator parameters. 
Have developed approaches and procedures applicable to the creation of hardware 
and software measurement lighting parameters TFEL elements. Analysis of formalized steps 
of measuring, in the presence of a data bank structures, parameters of indicator elements, 
measurement methods and the list of measuring instruments showed that it is possible 
to develop an automated system for training experiment. Modules included in the software 
package transmission, processing and storage of the measurements are developed depending 
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on the type of output experimental data (graphic, numeric data arrays, numerical values 
indicators). 
Key words: thin film, electroluminescence, indicator, measurement, automation, experiment, 
brightness, current brightness characteristics, layer thickness. 
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Ñòóäåíöîâ Ñ.À.*, Áðåæíåâ Â.À.**, Åæîâ Â.À.*** 

*ÎÎÎ «ÍÏÏ «Ôîòîí», ã. Ñàðàòîâ, 
**ÎÎÎ «Âîëãà-Ìîäóëÿòîð», ã. Ñàðàòîâ, 

***ÎÎÎ «ÀÑÔ», ã. Ìîñêâà 

ÀÐÒÅÔÀÊÒÛ Â ÁÛÑÒÐÎÄÅÉÑÒÂÓÞÙÈÕ ÆÊ-ÇÀÒÂÎÐÀÕ                       
ÍÀ STN-ÝÔÔÅÊÒÅ ÄËß ÀÊÒÈÂÍÛÕ 3D-Î×ÊÎÂ                                           

È ÈÕ ÓÑÒÐÀÍÅÍÈÅ ÊÎÐÐÅÊÖÈÅÉ ÐÅÆÈÌÀ ÓÏÐÀÂËÅÍÈß 

Àííîòàöèÿ. Ðàññìîòðåíû àðòåôàêòû, âîçíèêàþùèå â æèäêîêðèñòàëëè-÷åñêèõ çàòâîðàõ 
äëÿ àêòèâíûõ 3D-î÷êîâ. Îïèñàíû ôàêòîðû, âëèÿþùèå íà èõ ôîðìó è ðàñïîëîæåíèå. 
Ïðåäëîæåíû ñïîñîáû óñòðàíåíèÿ äàííîãî äåôåêòà.  
Êëþ÷åâûå ñëîâà:  áûñòðîäåéñòâóþùèå ÆÊ-çàòâîðû, àêòèâíûå 3D-î÷êè, àðòåôàêòû. 
 

S. Studentsov* V. Brezhnev** V. Ezhov*** 

*Photon, ltd, Saratov 
**Volga-Modulator, ltd, Saratov 

***ASF, ltd, Moscow 

ARTIFACTS IN FAST-SWITCHING, SUPERTWISTED NEUMATIC                
LIQUID-CRYSTAL SHUTTERS FOR ACTIVE 3D-GLASSES 

AND THEIR ELIMINATION BY DRIVING MODE  

Abstract. We consider the artifacts arising in fast-switching, supertwisted neumatic (STN) 
liquid-crystal (LC) shutters for active 3D-glasses. The factors, influencing their shape 
and location, are reviewed. The methods for elimination of this defect are suggested.  
Keywords: fast-switching LC-shutters, active 3D-glasses, artifacts.  
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гические науки», «Педагогика». Все серии включены в составленный Высшей аттестационной комис-

сией Перечень ведущих рецензируемых научных журналов , в которых должны быть опубликованы 

основные научные результаты диссертации на соискание ученой степени доктора и кандидата наук 

по наукам, соответствующим названию серии. Журнал включен в базу данных Российского индекса 

научного цитирования (РИНЦ). 

Печатная версия журнала зарегистрирована в Федеральной службе по надзору за соблюдением 

законодательства в сфере массовых коммуникаций и охране культурного наследия. Полнотекстовая 

версия журнала доступна в Интернете на платформе Научной электронной библиотеки (www.elibrary.

ru), а также на сайте Московского государственного областного университета (www.vestnik.mgou.ru).
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