
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-5108-2538-3 
ISSN: 1742-6588 

All-Russian Conference on 
Nonlinear Waves (Wave16) 
 

Novosibirsk, Russia 
29 February – 2 March 2016 

 

Editors: 
 
Alexander Chesnokov 
Alexander Chupakhin 
 

Valery Liapidevskii 
Nikolay Makarenko 

 

Theory and New Applications 

Journal of Physics: Conference Series Volume 722 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2016) by the Institute of Physics 
All rights reserved. The material featured in this book is subject to  
IOP copyright protection, unless otherwise indicated. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Table of contents 
Volume 722

All-Russian conference on Nonlinear Waves: Theory and New Applications 
(Wave16)

29 February to 2 March 2016, Novosibirsk, Russia 

Accepted papers received: 24 May 2016 
Published online: 16 June 2016 

Preface

011001 
OPEN ACCESS  
Preface  

011002 
OPEN ACCESS  
Peer review statement  

Papers

012001 
OPEN ACCESS  
Conservation laws and symmetries of the shallow water system above rough bottom  

A V Aksenov and K P Druzhkov.....1 

012002 
OPEN ACCESS  
Analysis of the 3D acoustic cloaking problems using optimization method  

G V Alekseev and Yu E Spivak.....8 



012003 
OPEN ACCESS  
Modelling of hydraulic fracture propagation in inhomogeneous poroelastic medium  

A N Baykin and S V Golovin.....16 

012004 
OPEN ACCESS  
Torsion of circular rods at anisotropic creep  

I A Banshchikova, D M Petrov and I Yu Tsvelodub.....26 

012005 
OPEN ACCESS  
Using non-linear analogue of Nyquist diagrams for analysis of the equation describing 
the hemodynamics in blood vessels near pathologies  

A A Cherevko, E E Bord, A K Khe, V A Panarin, K J Orlov and A P Chupakhin.....32 

012006 
OPEN ACCESS  
Development and analysis of computational algorithm of the Maxwell's equations in flat 
domains  

M A Boronina and V A Vshivkov.....39 

012007 
OPEN ACCESS  
On solvability of inverse coefficient problems for nonlinear convection—diffusion—
reaction equation  

R V Brizitskii and Zh Yu Saritskaya.....47 

012008 
OPEN ACCESS  
Determination of hydraulic fracture parameters using a non-stationary fluid injection  

A V Valov and S V Golovin.....54 



OPEN ACCESS  
Modeling process of embolization arteriovenous malformation on the basis of two-phase 
filtration model  

A A Cherevko, T S Gologush, V V Ostapenko, I A Petrenko and A P Chupakhin.....62 

012010 
OPEN ACCESS  
Gaseous bubble oscillations in anisotropic non-Newtonian fluids under influence of high-
frequency acoustic field  

R N Golykh.....71 

012011 
OPEN ACCESS  
Stratified flows and internal waves in the Central West Atlantic  

K S Grigorenko, N I Makarenko, E G Morozov, R Yu Tarakanov and D I Frey.....79 

012012 
OPEN ACCESS  
Asymptotic theory of neutral stability curve of the Couette flow of vibrationally excited 
gas  

Yu N Grigor'ev and I V Ershov.....86 

012013 
OPEN ACCESS  
Experimental measurements and visualisation of a viscous fluid flow in Y-branching 
modelling the common carotid artery bifurcation with MR and Doppler ultrasound 
velocimetry  

N S Denisenko, A P Chupakhin, A K Khe, A A Cherevko, A A Yanchenko, A A 
Tulupov, A V Boiko, A L Krivoshapkin, K Yu Orlov, M P Moshkin and A E Akulov.....93 

012014 
OPEN ACCESS  
On the phase shift in the Kuzmak—Whitham ansatz for nonlinear waves  

S Yu Dobrokhotov.....101 

012009 



012015 
OPEN ACCESS  
About the possibility of creating a stable transonic region in supersonic flow in the 
channel  

V Zamuraev and A Kalinina.....107 

012016 
OPEN ACCESS  
On the construction of heat wave in symmetric case  

A L Kazakov and A A Lempert.....114 

012017 
OPEN ACCESS  
Two layer asymptotic model for the wave propagation in the presence of vorticity  

M Yu Kazakova and P Noble.....122 

012018 
OPEN ACCESS  
The impact of unilateral vibrations on aerodynamic characteristics of airfoils in transonic 
flow  

V Zamuraev and A Kalinina.....131 

012019 
OPEN ACCESS  
Effect of the mode composition disturbances in a high-enthalpy wind tunnel on wave 
processes in the hypersonic viscous shock layer  

S V Kirilovskiy, T V Poplavskaya and I S Tsyryulnikov.....137 

012020 
OPEN ACCESS  
One-dimensional mixing layer model for a shear Hele-Shaw flow  

P V Kovtunenko.....143 



012021 
OPEN ACCESS  
The motion of elliptic cylinder under free surface  

V K Kostikov and N I Makarenko.....150 

012022 
OPEN ACCESS  
Linear and nonlinear effects in detonation wave structure formation  

S P Borisov and A N Kudryavtsev.....156 

012023 
OPEN ACCESS  
Mathematical modeling of formation, evolution and interaction of galaxies in 
cosmological context  

I Kulikov, I Chernykh and V Protasov.....164 

012024 
OPEN ACCESS  
Autowave process of the localized plastic deformation of high-chromium steel saturated 
with hydrogen  

A V Bochkareva, S A Barannikova, Yu V Li, A G Lunev and L B Zuev.....175 

012025 
OPEN ACCESS  
Numerical modeling of 1D heterogeneous combustion in porous media under free 
convection taking into account dependence of permeability on porosity  

N A Lutsenko.....181 

012026 
OPEN ACCESS  
Lagrangian approach to modeling unsteady gas-liquid flow in a well  

V Yu Liapidevskii and V Tikhonov.....189 



OPEN ACCESS  
Stratified flows over a complex relief  

N I Makarenko, J L Maltseva and A A Cherevko.....198 

012028 
OPEN ACCESS  
Synchronization of traveling waves in a dispersive system of weakly coupled equations  

Z V Makridin and N I Makarenko.....204 

012029 
OPEN ACCESS  
Construction and investigation of 3D vessels net of the brain according to MRI data using 
the method of variation of scanning plane  

A A Cherevko, G S Yankova, S V Maltseva, D V Parshin, A E Akulov, A K Khe and A 
P Chupakhin.....211 

012030 
OPEN ACCESS  
Differential properties of Van der Pol — Duffing mathematical model of cerebrovascular 
haemodynamics based on clinical measurements  

D V Parshin, I V Ufimtseva, A A Cherevko, A K Khe, K Yu Orlov, A L Krivoshapkin 
and A P Chupakhin.....218 

012031 
OPEN ACCESS  
Stratification parameters and dispersion of internal solitary waves  

E G Perevalova and N I Makarenko.....225 

012032 
OPEN ACCESS  
Control of Stirling engine. Simplified, compressible model  

P I Plotnikov, J Soko�owski and A �ochowski.....231 

012027 



OPEN ACCESS  
Numerical solution of an equilibrium problem for a membrane with a delaminated thin 
rigid inclusion  

Evgeny M. Rudoy.....236 

012034 
OPEN ACCESS  
Model isothermal internal erosion of soil  

A A Papin and A N Sibin.....245 

012035 
OPEN ACCESS  
Free-surface potential flow of an ideal fluid due to a singular sink  

A A Mestnikova and V N Starovoitov.....253 

012036 
OPEN ACCESS  
Roll waves in two-layer Hele-Shaw flows  

I V Stepanova, A A Chesnokov and V Yu Liapidevskii.....260 

012037 
OPEN ACCESS  
Solvability of initial boundary value problem for the equations of filtration in poroelastic 
media  

M A Tokareva.....267 

012038 
OPEN ACCESS  
Localized vortices in a nonlinear shallow water model: examples and numerical 
experiments  

S A Beisel and A A Tolchennikov.....274 

012033 



Traveling circumferential unstable wave of cylindrical flame front  

A V Trilis, A A Vasiliev and S V Sukhinin.....280 

012040 
OPEN ACCESS  
Presentation of special series with computed recurrently coefficients of solutions of 
nonlinear evolution equations  

M Filimonov and A Masih.....288 

012041 
OPEN ACCESS  
Endovascular blood flow measurement system  

A K Khe, A A Cherevko, A P Chupakhin, A L Krivoshapkin and K Yu Orlov.....294 

012042 
OPEN ACCESS  
Haemodynamics of giant cerebral aneurysm: A comparison between the rigid-wall, one-
way and two-way FSI models  

A K Khe, A A Cherevko, A P Chupakhin, M S Bobkova, A L Krivoshapkin and K Yu 
Orlov.....301 

012043 
OPEN ACCESS  
Junction problems for thin inclusions in elastic bodies  

A M Khludnev.....309 

012044 
OPEN ACCESS  
Shock wave processes in collisional gas particle mixtures  

T A Khmel and A V Fedorov.....314 

012039 
OPEN ACCESS  



A A Cherevko, A V Mikhaylova, A P Chupakhin, I V Ufimtseva, A L Krivoshapkin and 
K Yu Orlov.....322 

012046 
OPEN ACCESS  
Evolution of localized asymptotic solutions for linearized Navier — Stokes and MHD 
equations  

A I Allilueva and A I Shafarevich.....330 

012047 
OPEN ACCESS  
Singular path-independent energy integrals for elastic bodies with thin elastic inclusions  

V V Shcherbakov.....337 

012048 
OPEN ACCESS  
Development of instability and turbulence in overturning lee waves: the map of different 
scenarios in Re–Pr space  

S N Yakovenko.....343 

 

 

012045 
OPEN ACCESS  
Relaxation oscillation model of hemodynamic parameters in the cerebral vessels  




