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GEODESY AND MINE SURVEY 
 

 
 

 
ABOUT CHANGE OF COORDINATES IN TERRITORY OF THE RUSSIAN  
FEDERATION AT TRANSITION FROM CS-95 TO SSC-2011 
 
Vladimir I. Obidenko 
Siberian State University of Geosystems and Technologies, 630108, Russia, Novosibirsk, 10 
Plakhotnogo St., Ph. D., Vice-Rector for Educational Activities, phone: (383)343-39-88, e-mail: 
ovi62@yandex.ru 

 
Results of researches are resulted according to character and sizes of changes of co-ordinates 

on territory of the Russian Federation at transition from the state system of co-ordinates CS-95 to 
state system of co-ordinates of SSC-2011. It is noticed that in SSC-2011 the problem put by the de-
cision of the United Nations before world geodetic community and consisting in necessity of the co-
ordinated approach in creation national and global co-ordinate of bases is optimum solved. SSC-
2011 by the principles of construction it is identical to the International Terrestrial Reference Sys-
tem (ITRS), and it spheroid on parametres practically coincides with applied in ITRF2008 sphe-
roids. As a result of researches sizes of changes of geodetic and flat rectangular co-ordinates for 80 
000 points in regular intervals located within borders of the Russian Federation on which basis the 
thematic cards adumbrating about change of widths, longitudes, abscisses and ordinates on territory 
of the Russian Federation are constructed are received. The table of the maximum, minimum and 
average values of a difference of abscisses and ordinates for each of 29 Russian Federations cover-
ing territory of 6-degree co-ordinate zones (from №4 to №32) in SSC-2011 and CS-95, and also 2 
thematic cards classifying these changes in some intervals is resulted. The given table, and also 
thematic cards of differences of abscisses and ordinates allow manually, without resorting to the 
help special softs for co-ordinate transformations, to calculate flat rectangular co-ordinates of a 
point in SSC-2011 on its flat rectangular co-ordinates in CS-95 with accuracy of 1 m. 

 
Key words: geodetic system of coordinates of 2011 (SSC-2011), system of co-ordinates of 

1995 (CS-95), transformation of coordinates from CS-95 in SSC-2011, change of co-ordinates at 
transition from CS-95 to SSC-2011. 
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THE METHOD OF LEAST SQUARES (STATICS, DYNAMICS, AND MODELS WITH 
UPDATED STRUCTURE) 
 
Boris T. Mazurov 
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Vladimir A. Padve 
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Plakhotnogo St., Asociate Professor, Department of Applied Information Science and Systems, 
phone: (383)343-18-53, e-mail: evdapav@mail.ru 

 
The authors discuss the origin and the technology of the least squares method (LSM) as a so-

lution to the problem of compensating random errors of observations in astronomy and geodesy. 
The evolution of the LSM functionality from the sum of the squares of the imposed LSM correc-
tions min]~~[ =vv  to the quadratic form min~~

1
1

1 ==Ψ −
nnn

T
n VKV is described, considering the an-

ticipated correlation of data and different degrees of their pre cision. The use of LS-adjustment is 
highlighted by analyzing and interpreting data in dynamic systems with known structure. The au-
thors address the issue of the limitations of using the LSM-based technologies, in situations with 
unknown structure of the object under study. 

 
Key words: least squares method, LS-corrections, functionality, random errors of observa-

tions, structure. 
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INVESTIGATION OF THE ACCURACY OF MARKS INTERPOLATION OF THE RAIL-
WAY LONGITUDINAL PROFILE BY DIFFERENT METHODS 
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Moskovsky Pr., Senior Laboratory Assistant, phone: (812)457-85-38, e-mail: sukharev_ivann@mail.ru 
 

The article contents the results of studies evaluating the accuracy of interpolation of the rail-
way profile elevation by different methods. It is shown that the existing methods of solving this 
problem are understudied and contains drawbacks. It is assumed that the interpolation is more accu-
rate description of the longitudinal profile than the approximation, and the interpolation method 
which provides the required accuracy does not depend of the profile type. The correctness of 
these assumptions was confirmed by experimental calculations and it is found that the best re-
sult of interpolation of the elevations of the longitudinal profile of the railway is provided by 
spline interpolation. 

 
Key  words: railway, longitudinal profile, interpolation, approximation, accuracy of interpo-

lation, spline interpolation, interpolation of marks. 
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The method of construction of digital elevation models according to the airborne laser scan-

ning. The dependence of laser reflection density points from the angles of inclination of the terrain, 
which is a flat terrain at angles of up to 2 °; hilly terrain with slope angles up to 4 °; rugged terrain 
with slope angles up to 6 °; Mountain and foothill terrain with slope angles of more than 6 °. Re-
vealed a minimal amount of laser reflection points, which is necessary in the construction of digital 
elevation models for different typical terrain. In the work of GIS - modeling of the terrain along the 
route of the road design. In this terrain modeling was carried out in two stages: the first stage of 
modeling - the creation of a digital terrain model, which includes all the points belonging to the sur-
face. This DTM has been conditionally accepted for the "ideal" model. With her comparing digital 
elevation models with lower density TLO. The second stage of modeling - the creation of a digital 
model of the relief on the marks obtained by taking into account the rating of the laser scanner error 
(m = 0.1 m). areas have been identified to assess the quality of data airborne laser scanning: man-
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made nature of the relief; sites located in areas with the greatest inclination angles, such as hilly ter-
rain with slope angles of the order of 4 ° and rugged terrain with slope angles of about 6 °. The 
evaluation of the quality of digital elevation models built according to airborne laser scanning. 

 
Key words: digital terrain model, digital terrain model, airborne laser scanning, quality as-

sessment of digital elevation models. 
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The compulsory condition of diagnostic control of dams is the creation of prognostic mathe-

matical models in accordance with the accepted "methodology of safety criteria determination of 
hydraulic engineering structures" [1] and recommendations of federal law. 

With the development and evolution of numerical survey methods and calculating means 
there appeared the opportunity to survey the condition of structures on the new more detailed level. 
The created models of tense deformation condition of hydraulic structures due to actual loads: hy-
drostatic pressure, temperature, seepage condition etc. describe in details the condition of structures 
from field studies data. However one should be careful to use them to predict deformations. 

Modern Hydro Power Stations are the biggest structures on the planet, and their impact on the 
nature and the nearest landscape is most significant. When creating mathematical models for de-
formation survey of hydraulic engineering structures it is necessary to choose correctly the right 
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form and method of mathematical description of the process being studied, to determine the neces-
sary extent and accuracy of survey, to work out careful prognostic method and the efficiency of fi-
nal results.  

The article describes methodical peculiarities of prognostic models’ creation for high dam de-
formation survey. 

 
Key words: prognostic mathematical model, geodetic data, hydraulic engineering structures, 

prognosis, dynamic models, recurrent models of 1 and 2 order, parametric model identification, de-
formation process.   
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In this article, the application of the laser scanning technique in the highway surveying for the 

repair is considered. The measured are analyzed and the accuracy of the laser scanning data is esti-
mated by comparing them with the topographic elevation data resulting from geometric leveling of 
the road axis. Also recommendations are given for field survey of terrestrial laser scanning to accu-
racy increase of measurements and increasing the effectiveness of geodetic survey. The investiga-
tion of accuracy the quantities measurement of milling and the new materials for the roadway re-
placement is made, depending on the density of the digital 3D terrain model of the road surface cre-
ated by laser scanning  data. 

 
Key words: laser scanning, engineering-geodetic surveys, accuracy estimation, digital relief 

model, evenness, volume determination. 
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At present the specialists of the GIS Centre of the Republic of Kyrgyzstan (RK) actively ex-

ists the implementation of GNSS technologies. The placement of base stations in the Republic of 
Kazakhstan was started in 2011, and to provide a common coordinate system of the Kyrgyz Repub-
lic government resolution of 7 October 2010 No. 235, introduced a new unified state "coordinate 
system Kyrg-06". The novelty of the article is that in return to the classical method of transition on 
a plane, it is proposed stereographic projection of the Gauss. Its use increases the performance of 
topographic and geodetic works, as well as automatiseret the production process of surveying for 
the recomputation of the shooting. The article method was described for the South of Kyrgyzstan, 
but it can be used for other areas. The size of the processed media can also vary from consisting of 
several small base stations (local) to cover the whole country to the extensive national. 

 
Key words: engineering and surveying work, stereographic projection, geodetic network, co-

ordinate system, projection, Gauss-Krüger, reduction of distances, GNSS, GIS, mathematical pro-
cessing, ellipsoid. 
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In this work the preliminary estimate of crustal displacements at Far East region of Russia is 

shown. Local Geodetic Network for space geodesy is presented at 2003-2014 period.  Kinematics 
parameters induced by strong earthquakes or geological structure are discussed. Analysis of the far-
field crustal displacements caused by the 2011 Great Tohoku earthquake inferred from continuous 
GPS observations. Co-seismic jump up to 40 mm is registered at far-zone of Tohoku event. Irregu-
lar horizontal velocities are observed from 0,2 mm/y to 3,3 mm/y level. 

 
Key words: space geodesy, GPS-method, co-seismic motion, kinematic of fracture zone  

of crust. 

mailto:timofeevvy@ipgg.sbras.ru
mailto:ardyukovdg@ipgg.sbras.ru
mailto:timofeevav@ipgg.sbras.ru
mailto:maxval@mail.ru
mailto:boykoev@ipgg.sbras.ru


REFERENCES 
1. Timofeev, V. Yu., Ardyukov, D. G., Solov’ev, V. M., Shibaev, S. V., Petrov A. F., 

Gornov, P.Yu., & Timofeev A. V. (2012). Plate boundaries in the Far East region of Russia (from 
GPS measurement, seismic-prospecting, and seismological data). Russian Geology and Geophysics, 
53, 321–336. 

2. Zonenshain, L. P., & Savostin, L. A. (1981). Geodynamics of the Baikal rift zone and plate 
tectonics of Asia. Tectonophysics, 76, 1–45. 

3. Imaev, V. S., Imaeva, P. L., & Kozmin, B. M. (2000). Seismotectonika Yakutii. 
[Seismotectonic of Yakutii]. Moscow: GEOS [in Russian] 

4. Gatinskii, Yu. G., & Runquist, D. V. (2004). Geodynamics of Eurasia: Plate Tectonics and 
Block Tectonics. Geotectonics, 38, 1–16. 

5. Parfenov, L. M., Berzin, N. A., & Khanchuk, A. I. (2003). Model of tectonic belts for Cen-
ter and North-East of Asia. Russian Journal of Pacific Geology, 22(6), 7–41. 

6. Calais, E., Vergnolle, M., San’kov, V., Lukhnev, A., Miroshnitchenko, A., Amarjargal, S., 
& Derverche’re, J. (2003). GPS measurements of crustal deformation in the Baikal-Mongolia area 
(1994-2002); Implications for current kinematics of Asia. Journal Geophysical Res., 108(10),  
p. 2501. 

7. Malyshev, Yu. F., Podgornyi, V. Ya., Shevchenko, B. F., Romanovskii, N.P., Kaplun, 
V.B., & Gornov, P.Yu. (2007). Deep Structure of the Amur Lithospheric Plate Border Zone. Rus-
sian Journal of Pacific Geology, 26(2), 3–17. 

8. Timofeev, V. Yu., Kazansky. A. Yu., Ardyukov, D. G., Metelkin, D. V., Gornov, P. Yu., 
Shestakov, N. V., & Gil’manova, G. Z.  (2011). Rotation Parameters of the Siberian Domain and Its 
Eastern Surrounding Structures during Different Geological Epochs. Russian Journal of Pacific 
Geology, 5(4), 288–297. 

9. Boucher C., et al. (2001). The ITRF 2000. IERS Technical Note, 2001, No. 31. 
10. Drewes, H. (1998). Combination of VLBI, SLR and GPS determined station velocities 

for actual plate kinematic and crustal deformation models. In Geodynamics, IAG Symposia.  
M. Feissel (Ed.). Springer, 1998. 

11. Timofeev, V. Yu., Ardyukov, D. G., Gornov, P. Yu., Malyshev, Yu. F., & Boyko, E. V. 
(2008). GPS Measurements (2003–2006) in the Sikhote Alin Network, the Far East. Russian Jour-
nal of Pacific Geology, 1, 314–324. 

12. Shestakov, N., Gerasimenko, M., Takahashi, H., Kasahara, M., Bormotov, V., Bykov, V., 
& Kato, T. (2011). Present tectonics of the southeast of Russia as seen from GPS observations. Ge-
ophysical Journal International, 184(2), 529–540. 

13. Kogan, M. G., Vasilenko, N. F., Frolov, D. I., Freymueller, J. T., Steblov, G. M., Levin, 
B. W., & Prytkov, A. S. (2011). The mechanism of postseismic deformation triggered by the 2006–
2007 great Kuril earthquakes. Geophysical Res. Lett., 38(L06304), 3691–3706. 

14. Kogan, M. G., Vasilenko, N. F., Frolov, D. I., Freymueller, J. T., Steblov, G. M., 
Prytkov, A. S., Ekstrom, G. (2013). Rapid postseismic relaxation after the great 2006-2007 Kuril 
earthquakes from GPS observations in 2007-2011. J. Geophys. Res., 118(7), 3691–3706. 

15. Shestakov, N. V., Takahashi, H., Ohzono, M., Prytkov, A. S., Bykov, V. G., 
Gerasimenko M. D., … Serov M. A. (2012). Analysis of the far-field crustal displacements caused 
by the 2011 Great Tohoku earthquake inferred from continuous GPS observations. Tectonophysics. 
doi:10.1016/j.tecto.2011.12.019. 

16. Shestakov, N. V., Ohzono, M., Takahashi, H., Gerasimenko, M. D., Bykov, V. G., 
Gordeev, E. I., & Pupatenko. V. V. (2014). Coseismic displacements model for Okhotomorskoe 
deep earthquake 24.05.2013, M=8.3. Doklady Earth Sciences, 457(4), 471–476. doi: 
10.7868/S086956521422023X. 

17. Timofeev, V., Kulinich, R., Valitov, M., Stus, Y., Kalish, E., Ducarme, B., & 
Proshkina, Z. (2013). Coseismic effects of the 2011 Magnitude 9.0 Tohoku-Oki Earthquake meas-



ured at Far East Russia continental coast by gravity and GPS methods. International Journal of Ge-
osciences, 4, 362–370. 

18. Timofeev, V., Valitov, M., Ducarme, B., Ardyukov, D., Naymov, S., Timofeev, A., 
Kulinich, R., Kolpashikova, T., Proshkina, Z., Sizikov, I., & Nosov, D. (2016). Tidal effects by 
gravity and sea level observation, ocean tidal models. Vestnik SGUGiT [Vestnik SSUGT], 1(33), 
36–47 [in Russian]. 

19. Timofeev, V., Valitov, M., Ducarme, B., Ardyukov, D., Timofeev, A., Kulinich, R., 
Kolpashikova, T., Proshkina, Z., Sizikov, I., Nosov, D., & Naymov, S. (2016). Tidal effects by 
gravity observation, models and liquid core effect. Vestnik SGUGiT [Vestnik SSUGT], 2(34), 34–46 
[in Russian]. 

20. Ardyukov, D. G., Kalish, E. N., Nosov, D. A., Sizikov, I. S., Smirnov, M. G., Stus, Yu. F.,  
& Valitov, M. G. (2015). Absolute Gravity Measurements at Shults Cape. Gyroscopy and Naviga-
tion, 6(4), 260–264. 

 
Received 12.01.2017 

© V. Yu. Timofeev, D. G. Ardyukov, P. Yu. Gornov, 
A. V. Timofeev, M. G. Valitov, E. V. Boyko, 2017 

 
 

MAPPING OF LANDSCAPE STRUCTURE OF OLHKHON ISLAND  
AND PRIOLHKHON REGION BY MULTI-TEMPORAL  
SATELLITE IMAGES LANDSAT 
 
Yulia G. Nikitina 
Irkutsk National Research Technical University, 664074, Russia, Irkutsk, 83 Lermontov St.,  
Applicant, Department of Mine Surveying and Geodesy, phone: (395-2)40-51-02,  
e-mail: yul-nikitina@mail.ru 
 
Boris N. Olzoev 
Irkutsk National Research Technical University, 664074, Russia, Irkutsk, 83 Lermontov St.,  
Ph. D., Associate Professor, Department of Mine Surveying and Geodesy, phone: (395-2)40-51-02, 
e-mail: bnolzoev@yandex.ru 

 
Set and achieved the aim of the study: the information obtained on the structural variation 

landscape of a forest compartment using satellite images and displays it on the map. While this def-
inition: "spatial-temporal structure of the landscape, "structural variability of a landscape." 

The article suggests a methodology and the technological scheme of GIS-based mapping  
of the structural variability of the landscapes of Baikal national Park based on automated interpreta-
tion of multispectral satellite images of Landsat. During the work the following methods were used: 
processing and interpretation of multi-temporal satellite imagery, GIS processing, statistical analy-
sis, comparison of the results. 

The calculated sum of squares and weighted percentages of areas classes change in each land-
scape partition. Also reviewed content created maps: "Map of NDVI changes in the landscapes  
of Olkhon island and Preagonal the period of 2009-2015", "Map weighted average of the structural 
variability of the landscapes of Olkhon island and Olkhon region in the period 2009-2015". 

It is concluded that multi-temporal space images of medium resolution provide the ability  
to perform spatial-temporal analysis of the condition of the landscape. 
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Key words: the structural variability of landscapes, the weighted average percentage, auto-
mated processing and interpretation of space images, the method and technological scheme  
of GIS mapping, maps contents, Pribaikalsky National Park. 
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The article presents the results of the use of retrospective cartographic materials for land use regis-

tration in the geoinformation study of nature management and transformation of natural landscapes in 
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the central part of the Lake Baikal basin in the 20th century. Comprehensive comparative analysis of 
retrospective maps with modern maps similar to thematic content and scale is given. The characteristics 
of retrospective maps are given, their suitability as documents for long-term monitoring of regional na-
ture management and transformation of natural landscapes is assessed. A methodology for geometric 
correction of retrospective object layers in the Arc GIS software environment was developed. A tech-
nique for automating retrospective maps based on geoinformation technology has been developed.  
An example of the final map of land use monitoring in the Lake Baikal basin is presented. 

 
Key words: retrospective maps, cartographic monitoring of land use, GIS-technology, geo-

metric correction. 
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Calculating the volume of bodies is necessary in everyday human activities. You can find 
multiple methods to solve this problem in the literature on classical geometry and mathematical 
analysis. But it is very difficult to calculate volume of bodies with complex geometric shapes and 
find a solution with required accuracy. The article offers an examination of a method used to calcu-
late  the volume and/or  the size of some bodies, which is based on some certain numerical se-
quence  drawn up to  assess  the volume  and/or the size  to be calculated  ‘from above’  as well as 
‘from below’. It allows evaluating limiting measurement error in the process of volume calculation 
and completing this process in achieving the required accuracy. Here are quoted the results obtained 
by means of calculating the bodies’ volume and/or their size through the use of this method. The 
results of the calculating experiments have been compared to those obtained when calculating the 
volume and/or the size according to some analytical formulas. The results which have been ob-
tained here have demonstrated the fact that this method enables our calculating the volumes of bod-
ies with some certain accuracy quite acceptable for practical purposes whereas the number of opera-
tions which are necessary is rather small. 

 
Key words: body volume, calculation ‘from above’, ‘from below’, limiting measurement er-
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Forest industries in finding forest land for rent, do not have access to structured information 

on the state of the site and its characteristics (distance from industrial centers, the possible ways of 
transporting the wood to the processing sites, data on species composition and quality of the wood 
at the site, the site relief, transportation path located at the site, soil structure of the site, the infor-
mation on protective and exploitation forests, etc.). For effective planning and organization of tim-
ber harvesting production must have structured information about the resource base for qualitative 
analysis and modeling of the logging process. The most complete information of its quantity, quali-
ty, location, availability of forests in the area can be found on the basis of the geographical ap-
proach. The most effective way to assemble all the necessary information in an accessible form and 
submit it to the end user is the development of a specialized geographic information system for for-
est users. The paper presents the experience of creating specialized geographic information system 
based on Arc GIS for Desktop software for Krasnoyarsk Krai, containing map layers (boundaries of 
forest districts of Krasnoyarsk Krai, road network, railways, hydrography, the rental base, slopes, 
topography, associated with fire risk areas, soil map, species composition of forests, quarter net of 
forest districts, specially protected natural territories. Using this information, forest user can per-
form wide range of tasks in planning and conducting forest management activities on the leased 
forest areas, as well as to solve problem of choosing forest areas for future rent, delivery of raw ma-
terials, availability of information on forest resources. 

 
Key words: GIS-technology, GIS resource, cartographic materials, forest use, management of 

forest resources, forest parcel, planning timber production. 
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From scientific and practical points of view, the article analyses the obstacles impeding the 
implementation of the Unified Real Estate State Register (URESR) data public reliability principle 
in Russia. The issues of filling the URESR information if data contradict other Federal information 
resources. Judicial practice for the protection of Federal real estate property in cases of forest lands 
and agricultural lands double accounting analyzed (on the example of Irkutsk region). The main 
causes of land disputes in the modern period researched. The rights protection effectiveness by re-
solving individual disputes in the courts is discussed. The need to strengthen the geo-information 
role in the ordering data in the state registries is substantiated. 
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Nowadays computers are the most popular in the human life. There are a lot ofRussian uni-

versities training highly qualified specialists in the field of geographic information systems (GIS) is 
conducted at several levels: undergraduate, specialty, graduate and postgraduate (training of highly 
qualified personnel). They have a person skilled in the field of GIS. 

To review and further study of GIS technology, students in practical classes and seminars perform 
various tasks with the help of computer applications, primarily in MapInfo Professional. At the same 
time the more practice the students will be, the more they will become competent professionals. 

The article provides the development and the initial data for the scientific and educational 
geoinformation portal of Tyumen Industrial University, whose purpose – placing, storage, and free 
on-line access to diverse educational, scientific and reference spatial data on the territory of the ur-
ban district of the city of Tyumen 

 
Key words: GIS, web technologies, spatial data infrastructure, geoportal, agricultural lands, 

planningarea. 
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The Unified State Register of Real Estate (further – USR of RE) has been legally exiting from 

01.01.2017, but actually it is necessary to complete the data flow from the Unified State Register of 
Real Estate Rights and  Deals (further – USR of RERD) and State Real Estate Cadastre (further 
SREC), that is, the transfer of data from the given inherited information systems with the condition 
of simultaneous assurance of completeness, quality and authenticity of these real estate objects data 
being transferred and integrated.   

The data flow (migration) is planned to be completed by July 2017, however the existing mi-
gration results highlight the overall picture of data completeness and quality on the Novosibirsk Re-
gion territory, and also serve as the quality work evidence of verification and harmonization of data 
from USR of RERD and SREC both in corresponding cadastral numbers and harmonizing essential 
features of real estate objects from USR of RERD and SREC in relation to each other. 

 
Key words: the Unified State Register of Real Estate, USR of RERD data migration, verifica-

tion and harmonization of data from USR of RERD and SREC, information completeness and au-
thenticity, right register, cadastral control, data quality improvement. 
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Introduction in the Civil code of a new object of the corporeal rights – the single immovable 
complex (ENK) is intended to simplify the procedure of registration and to increase efficiency of 
turnover of complex infrastructure facilities. The practical demand and efficiency of application of a 
design of ENK in civil circulation will be determined in many respects by refining and enhance-
ment of relevant provisions of the land and town-planning legislation, legislation concerning the 
cadastral registration and registration of the rights to real estate. This article is devoted to changes in 
Art. 133.1 of the Civil Code of the Russian Federation directed to implementation of the idea of 
creation of a single immovable complex which components are united by an overall objective of 
use. Creation of the universal information resource containing all information base of real estate 
objects and data on all urgent and stopped liabilities of owners allows to receive well-defined rules 
of rendering the state services, the exhaustive list of documents, a detailed regulation of services, 
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reducing terms of rendering the state services that completely modernizes accounting and registra-
tion system. 

 
Key words: unified real estate complex, enterprise, parcel, registration system, cadastre, real 

property, unified state register of rights, the unified state of real estate register, technical plan, Fed-
eral information address system.  

REFERENCES 
1. Federal Law of July 02, 2013 No. 142-FZ.  About modification of subsection 3 of the section I of 

part one of the Civil code of the Russian Federation. Retrieved from ConsultantPlus online database [in 
Russian]. 

2. The Civil Code of the Russian Federation (Part I) of November 30, 1994 No. 51-FZ (Ed. of April 
06, 2011). Retrieved from ConsultantPlus online database [in Russian]. 

3. Andropov, V. V., Gongalo,  B. M., Andropov, V. V. , Gongalo, B. M., Krasheninnikov,  & et al. 
(2014). Postateynyy kommentariy k glavam 6–8 Grazhdanskogo kodeksa RF [The itemized comment to 
chapters 6–8 Civil Code of the Russian Federation]. P. V. Krasheninnikova (Ed.). Moscow: Statut [in 
Russian]. 

4. Federal Law of July 07, 2015 No. 218-FZ.  About the state registration of the real estate. Re-
trieved from ConsultantPlus online database [in Russian]. 

5. The Order of the Ministry of Finance of the RF of September 30, 2010 No 116n (Ed. of Septem-
ber 07, 2011). About approval of the Order of maintaining the Unified state register of taxpayers. Re-
trieved from ConsultantPlus online database [in Russian]. 

6. The Order of the Ministry of Economic Development of the Russian Federation of November 29, 
2013 No 722. About approval of forms of statements for the state registration of the rights to real estate 
and transactions with it, restrictions (encumbrances), transition, the termination of the rights to real es-
tate, about correction of a technical mistake in records of the Unified State Register of Rights on real es-
tate and transactions with it, about availability of an objection concerning the registered right to a real 
estate object, about settlement of entry in the Unified State Register of Rights on real estate and transac-
tions with it about availability of an objection concerning the registered right to a real estate object, about 
impossibility of the state registration of transition, restriction (encumbrance), termination of the right to a 
real estate object without personal participation of the owner (his legal representative), about a feedback 
of earlier submitted application for impossibility of the state registration of transition, restriction (encum-
brance), the terminations of the right to a real estate object without personal participation of the owner 
(his legal representative), requirements to their filling, and also requirements to a format of such state-
ments electronically. Retrieved from ConsultantPlus online database [in Russian]. 

7. The Order of the Ministry of Economic Development of the Russian Federation of December 23, 
2013 No. 765. About approval of rules of maintaining the Unified State Register of Rights on real estate 
and transactions with it, structure of number of registration, an assignment order when carrying out the 
state registration of the rights to real estate and transactions with it to real estate units of conditional 
numbers to which in the order established by the legislation of the Russian Federation cadastral number, 
forms of the certificate on the state registration of the right and a special registration text on documents, 
requirements to filling of the certificate on the state registration of the rights and a special registration 
text, and also requirements to a format of a special registration text electronically isn't assigned. Retrieved 
from ConsultantPlus online database [in Russian]. 

8. Timonina, S. A. (2014). Formation and assessment of a uniform real estate object in systems and 
public administration by land resources. Omskij nauchnyj vestnik [Omsk Scientific Bulletin], 2, p. 12 [in 
Russian]. 

9. Gavrilenko, E. A. (2015). Essence of the concept "real estate objects" and their classification 
when teaching disciplines of a cadastral profile. In Sbornik materialov Mezhdunarodnoy nauchno-
metodicheskoy konferentsii: Aktual'nye voprosy obrazovaniia. Vedushchaya rol' sovremennogo 



universiteta v tekhnologicheskoy i kadrovoy modernizatsii rossiyskoy ekonomiki [Proceedings of Interna-
tional Scientific and Practical Conference: Topical Issues of Education. The Leading role of the modern 
university in the technological and Human Resources to Modernize the Russian Economy] (pp. 11–17). 
Novosibirsk: SSUGT [in Russian].  

10. Timonina, S. A. (2010). Forming of an effective management system land resources of the rural 
territories Omskij nauchnyj vestnik [Omsk Scientific Bulletin], 2(10), 18–23 [in Russian].  

11. Kochergina, Z. F. (2007). Landshaftno-ekologicheskie osnovy ratsionalizatsii zemlepol'zovaniya 
(na materialakh lesostepnoy zony Omskoy oblasti) [Landscape and ecological bases of rationalization of 
land use (on materials lesostep-ache zones of the Omsk region)]. Omsk: OmGAU [in Russian]. 

12. Timonina, S. A., & Rogatnev, Yu. M. (2006). Sovershenstvovanie sistemy zemlepol'zovaniya 
dlya obespecheniya razvitiya malogo biznesa v sel'skom khozyaystve Omskoy oblasti [Enhancement of 
system to the earth - uses for ensuring development of small business in a mudflow - sky economy of the 
Omsk region]. Omsk: OmGAU [in Russian]. 

13.  Timonina, S. A., & Apretov V. N. (2013). Upravlenie zemel'nymi resursami i ob"ektami 
nedvizhimosti [Management of land resources and real estate objects]. Omsk: OMGAU im. P.A. 
Stolypina  [in Russian]. 

14.  Zverev, L. A. (2011.). Inventarizatsiya zemel', zanyatykh promyshlennymi ob"ektami [Inventory 
of the lands occupied with industrial facilities]. Novosibirsk: SSGA [in Russian]. 

15. Maksimenko, L. A. (2011). Inventory of the lands occupied with industrial facilities. In Sbornik 
materialov GEO-Sibir'-2011: T. 3, ch. 2. [Proceedings of GEO-Siberia-2015: Vol. 3, Part 2] (pp. 
133–139). Novosibirsk: SSGA [in Russian]. 

 
Received 09.02.2017 

© O. S. Dudinova, 2017 
 
 
SUSTAINABLE LAND MANAGEMENT ON THE INTENSIVELY DEVELOPED TERRI-
TORIES 
 
Tatyana  A. Lebedeva 
Ural State Mining University, 620144, Russia, Yekaterinburg, 30 Kuybysheva St., Ph. D., Senior 
Lecturer, phone: (343)257-34-64, e-mail: taranova.ekb@bk.ru 
 
Anatoliy I. Gagarin 
Siberian State University of Geosystems and Technologies, 630108, Russia, Novosibirsk, 10 
Plakhotnogo St., Ph. D., Associate professor, Department of Business Process Management, 
phone: (383)210-95-87, e-mail: kaf.zn@ssga.ru 
 
Yuriy V. Lebedev 
Ural State Mining University, 620144, Russia, Yekaterinburg, 30 Kuybysheva St., Dr. Sc., Professor, 
Head of the Department of Geodesy and Cadastre, phone: (343)257-34-64, e-mail: taranova@ukr.net 

 
In article methodical scientific approaches whis forming steady land use in intensively devel-

oped territories are considered. The advanced methodology of steady land use on the base of biotic 
regulation of the environment and of the hierarchy management's levels of steady land use is of-
fered. On the basis of this methodology the scientific and methodical principles of steady land use 
are considered: reasons for strategic priorities and indicators, complex (ekologo-economic) assess-
ment, determination of "corridors" of admissible land use, coordination of interests of individual 
land users and public concerns, multicriterial (cross-disciplinary) optimization of multi-purpose 
land use. Strategic priorities and indicators of steady land use depend on the ecological, economic 
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and social conditions and forms of land use. Ecological and economic evaluation of land resources 
is based on physical indicators, technological and technical parameters, economic equivalents and 
complex criterion. Determination of "corridors" of admissible land use is made in ecological, eco-
nomic and social parameters. Individual interests of land users are manifested on rather short peri-
ods of time, and public preferences are expressed in continuous, long-term land use. The search for 
optimal sustainable land management variants unconsists in disclosure of uncertainty optimal solu-
tions for particular criteries in multicriterial decision on reasonable concessions. 

 
Key words: steady land use, intensively developed territories, methodology of steady land 

use, the principles of steady land use, biotic regulation, hierarchy of management, strategic priori-
ties, complex assessment, "corridors" of land use, individual interests. 
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The review is devoted to one of most intensively developing sections of optics – to photon 

jets. The general concept of a photon jet is formulated and the basic characteristics which concern 
to the given section of a science are resulted. Are considered dielectric mesoscale the particles 
forming photon jets with axial and without axial symmetry. The basic directions of researches and 
areas of practical application of the phenomenon of «photon jet» from an individual particle, and 
array particles are shined. 
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Currently, the production of infrared technology, devices and systems in the developed countries 

has reached enormous proportions and become a separate industry. Amount of expenses for creation 
and production of infrared devices only military in NATO countries billions of dollars a year. 

The design of complex IC devices, the vector of development – increase in matrix size and 
resolution, sensitivity. Increasing the size of the matrix is accompanied by scaling its elements to 
topological sizes up to 1 micron. Element base is filled with mostly transistor structures having a 
layered architecture. In this regard, the scientific interest are the electrical processes occurring at the 
interfaces of the layers of the changing terrain. 

In the article the model of ionic charge in the relaxation of the oxide films with inhomogene-
ous boundary in the interlayer insulation gate accumulation and transfer photodetector cells in the 
mode switching matrices FPU based MOS structures. The methodology for determining the bound-
aries of the critical configurations inhomogeneous dielectrics and gate transistors accumulation and 
transfer of large-format matrices. 

 
Key words: structure and composition of silicon PD matrix, an oxide of polysilicon, silicon 

oxide charge mobile relaxation, the electrical properties of the oxide of polysilicon, the heterogenei-
ty of the oxidized polysilicon. 
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The purpose of the work: elimination of some contradictions in the energy approach to the 
study of cyclic damage and the development of a new thermodynamic method that makes it possi-
ble to increase the accuracy of predicting the accumulation and development of damage. 

Research method: a thermographic method for predicting the cyclic strength of structural el-
ements based on the kinetics of a passive thermal field formed on the surface of a component under 
its test loading is developed. As the parameter of damageability, the increment of the specific entro-
py in the lesion center during the cycle of oscillations is used. Such a parameter was chosen because 
entropy is a state function that most fully takes into account all irreversible processes, including 
damage development processes. 

Derivation of the calculated formulas: the entropy flux is decomposed into functional parts: 
going for heating, for the safe movement of dislocations and for the development of cracks. In do-
ing so, we relied on the deformation criteria of fatigue failure, according to which, when working to 
the endurance limit in the lesion focus, only non-hazardous entropy is produced, and when working 
beyond the endurance limit, part of the entropy produced goes to the development of damageability. 
These entropy fluxes are calculated from the kinetics of the temperature of the source of damage 
and the energy absorption coefficient. 

Results. The proposed thermographic method has advantages in accuracy and productivity in 
comparison with the known methods due to the fact that the temperature field on the surface of the 
tested object is fixed with high accuracy in a non-contact way using modern infrared technology. 



 
Key words: cyclic strength, temperature, specific entropy, passive thermal field, fatigue re-

sistance, thermographic method, macroelastic deformation, endurance limit. 
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In the article the principle of the simulator-analyzer, which provides simulation of microwave 

amplifiers and oscillators in a coaxial of meter tract in accordance with their terms of reference and 
then measuring the complex loads reflection coefficient of the active ingredient of these devices for 
the subsequent design in microstrip design. The patient was discharged mathematical model simula-
tor analyzer, as well as its mathematical model calibration. In addition, we consider a method of 
analysis of the active ingredient stability in the space of his loads complex reflection coefficient, 
which facilitates the selection of these loads and the most active component in simulations of ampli-
fiers and oscillators. In addition, the possibility of using the simulator analyzer for the measurement 
of the complex reflection coefficient at the input and output of the loaded active ingredient, as well 
as measuring its complex transmission coefficients, which together with the measured complex co-
efficients it loads reflection enable the proposed method to determine the S-parameters of the com-
ponent, which he I would have when incorporated in a microstrip line. 

 
Key words: simulator analyzer, active four-poles microwave, mathematical model, calibra-

tion, complex reflection coefficients and transmission, S-parameters, an adequate measurement 
of S-parameters, amplifiers, oscillators. 
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The implementation of the principle of commensuration and balance production and natural 

potentials requires a quantitative assessment of the environmental characteristics of the territory. 
The formation, functioning and resilience of natural systems decisively depends on a combination 
of ecological and geographical factors, regional and local scale, the main ones are resources heat 
and moisture areas. Research of conditions of formation of resources of heat and moisture the natu-
ral systems of the West Siberian North is of scientific and practical interest, as the national strategy 
for sustainable development provides for the preservation of bioproductive environment in natural-
technogenic systems formed in areas of new development. To the effects of economic activity not 
led to irreversible changes in life-supporting natural resources systems in the study region, it is nec-
essary to assess the current state of their prirodovedeniya elements – the resources of heat and mois-
ture. The article shows a methodical approach and the results of the hydrology-climatic calculations 
to determine the ecological and geographical parameters and characteristics of the natural systems 
of the region. 

 
Key words: resources heat and moisture, landscape sphere, heat power resources, the maxi-

mum possible evaporation, evapotranspiration, moisture ratio, water-balance calculations, the sta-
bility of natural systems. 
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