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ʊʨʝʭʤʝʨʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʨʝʣʴʝʬʘ ʜʥʘ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ

ʀ.ɺ. ʌʣʦʨʠʥʩʢʠʡ, ʉ.ɺ.ʌʠʣʠʧʧʦʚ

ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʠ ʈɸʅ ï

ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠʤ. ʄ.ɺ. ʂʝʣʜʳʰʘ ʈɸʅ 

ʇʫʱʠʥʦ



ʎʝʣʴ ʧʨʦʝʢʪʘ(2018 ï2020) / ʎʝʣʴ ʵʪʘʧʘ (2019)

ʈʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʪʨʝʭʤʝʨʥʦʛʦ ʛʝʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ

ʨʝʣʴʝʬʘ ʜʥʘ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ.

ʉʦʟʜʘʪ ʪɹʝʩʪʦʚʫ ʥʁʘʩʪʦʣʴʥʫ ʩʁʠʩʪʝʤʫʪʨʝʭʤʝʨʥʦʛʦ

ʛʝʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʜʥʘ 

ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ (ʥʠʟʢʦʛʦʨʘʟʨʝʰʝʥʠʷ).

Florinsky I.V., Filippov S.V., Abramova A.S., Zarayskaya Yu.A., Selezneva E.V. 

Towards geomorphometric modelling of the topography of the Arctic Ocean floor

// Proceedings of the 7th International Conference on Cartography & GIS, June 18ï23 2018, Sozopol, Bulgaria, Vol. 1.

Sofia: Bulgarian Cartographic Association, 2018, pp. 166-173.



ʃʦʢʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ

Åʂʨʫʪʠʟʥʘ ʩʢʣʦʥʘ

Åʆʨʠʝʥʪʘʮʠʷ ʩʢʣʦʥʘ

Åɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ

Åɺʝʨʪʠʢʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ

Åʉʨʝʜʥʷʷ ʢʨʠʚʠʟʥʘ

Åɻʘʫʩʩʦʚʘ ʢʨʠʚʠʟʥʘ

Åʄʠʥʠʤʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ

Åʄʘʢʩʠʤʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ

Åé..

ʅʝʣʦʢʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ

Åɺʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ

Åɼʠʩʧʝʨʩʠʚʥʘʷ ʧʣʦʱʘʜʴ

Åé.

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʚʝʣʠʯʠʥʳ

Åʊʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʜʝʢʩ

Åʀʥʜʝʢʩ ʤʦʱʥʦʩʪʠ ʧʦʪʦʢʘ

Åé.

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ

ɺʳʩʦʪʘ



ɸʨʘʨʘʪ

SRTM1

779 401 ʪʦʯʝʢ (ʤʘʪʨʠʮʘ 1081³721), w = 1"

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʩʧʝʢʪʨʘʣʴʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ

300 ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʟʣʦʞʝʥʠʷ ʬʫʥʢʮʠʠ ʚʳʩʦʪʳ ʧʦ ʧʦʣʠʥʦʤʘʤ ʏʝʙʳʰʝʚʘ
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ɺʳʩʦʪʘïʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ
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ʂʨʠʚʠʟʥʘ ʥʦʨʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷCC', ʚʳʜʝʣʝʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʝʡ, 

ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʠ clʚ ʜʘʥʥʦʡ ʪʦʯʢʝ Pʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ.

ʄʝʨʘ ʢʦʥʚʝʨʛʝʥʮʠʠ ʧʦʪʦʢʦʚ, ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ:

ʢʦʥʚʝʨʛʠʨʫʶʪ ʧʨʠ kh < 0; ʜʠʚʝʨʛʠʨʫʶʪ ʧʨʠ kh > 0.

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ
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ʂʨʠʚʠʟʥʘ ʥʦʨʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷDD', ʚʳʜʝʣʝʥʥʦʛʦ ʛʨʘʚʠʪʘʮʠʝʡ, ʠʤʝʶʱʝʛʦ 

ʦʙʱʫʶ ʢʘʩʘʪʝʣʴʥʫʶ ʩ ʣʠʥʠʝʡ ʩʢʦʣʴʞʝʥʠʷ slʚ ʜʘʥʥʦʡ ʪʦʯʢʝ Pʧʦʚʝʨʭʥʦʩʪʠ.

ʄʝʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʟʘʤʝʜʣʝʥʠʷ ʧʦʪʦʢʦʚ, ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʚʜʦʣʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʠ: ʟʘʤʝʜʣʷʶʪʩʷ ʧʨʠ kv < 0; ʫʩʢʦʨʷʶʪʩʷ 

ʧʨʠ kv > 0.

ɺʝʨʪʠʢʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ



KHHk --= 2
min

ʂʨʠʚʠʟʥʘ ʛʣʘʚʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ AA' ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʠʟʛʠʙʦʤ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ Pʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.

kmin > 0ʚʳʜʝʣʷʶʪ ʣʦʢʘʣʴʥʳʝ ʚʳʧʫʢʣʳʝ ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ; kmin < 0

ʚʳʜʝʣʷʶʪ ʜʦʣʠʥʳ.

( ) ( )

( )322

22

12

121

qp

tppqsrq
H

++

++-+
-=

( )222

2

1 qp

srt
K

++

-
=

ʄʠʥʠʤʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ



KHHk -+= 2
max

ʂʨʠʚʠʟʥʘ ʛʣʘʚʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ BB' ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʠʟʛʠʙʦʤ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ Pʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.

kmax> 0ʚʳʜʝʣʷʶʪ ʭʨʝʙʪʳ; kmax< 0ʚʳʜʝʣʷʶʪ ʣʦʢʘʣʴʥʳʝ ʚʦʛʥʫʪʳʝ

ʵʣʝʤʝʥʪʳ ʨʝʣʴʝʬʘ.
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ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ



DIGITAL TERRAIN ANALYSIS

IN SOIL SCIENCE AND GEOLOGY

2nd revised edition

I.V. Florinsky

Elsevier / Academic Press, 2016

Amsterdam, 486 p.

ISBN 978-0-12-804632-6

ʃʠʪʝʨʘʪʫʨʘ



ʃʠʪʝʨʘʪʫʨʘ

Florinsky I.V. An illustrated introduction to general geomorphometry // 

Progress in Physical Geography, 2017, Vol. 41, No. 6, pp. 723-752.



ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ

International Bathymetric Chart of

the Arctic Ocean ver. 3.0

(IBCAO 3.0)

ʈʘʟʨʝʰʝʥʠʝ: 500 ʤ

~ 135 000 000ʪʦʯʝʢ

ʊʝʩʪʦʚʘʷ ʎʄʈ:

ʈʘʟʨʝʰʝʥʠʝ: 5 ʢʤ

1 347 921 ʪʦʯʝʢ(ʤʘʪʨʠʮʘ 1161 Ĭ1161)

ʈʘʟʤʝʨʳ: ~5800 ʢʤĬ~5800 ʢʤ

ʛʣʫʙʠʥʳ / ʚʳʩʦʪʳ: ï5520 ʤ --- 5110 ʤ

IBCAO, 2012. IBCAO Version 3.0. The International Bathymetric Chart of the Arctic Ocean, 

http://www.ngdc.noaa.gov/mgg/bathymetry/arctic/ibcaoversion3.html

Jakobsson, M., et al. 2012. The International Bathymetric Chart of the Arctic Ocean (IBCAO) 

Version 3.0. Geophysical Research Letters39: L12609.



ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ

Åʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ: LandLord(Florinsky, 2012).

Å3D ʚʠʟʫʘʣʠʟʘʮʠʷ: Blender (https://www.blender.org).



ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʢʘʨʪʳ/ ʪʝʢʩʪʫʨʳ



ɻʣʫʙʠʥʘ



ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ



ɺʝʨʪʠʢʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ



ʄʠʥʠʤʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ



ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ



Blender

ɹʝʩʧʣʘʪʥʦʝʧʨʦʛʨʘʤʤʥʦʝʦʙʝʩʧʝʯʝʥʠʝʩʦʪʢʨʳʪʳʤʢʦʜʦʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ

ʜʣʪ̫ʨʝʭʤʝʨʥʦʛʦʤʦʜʝʣʠʨʦʚʘʥʠʷ,ʚʠʟʫʘʣʠʟʘʮʠʠʠʘʥʠʤʘʮʠʠ.

https://www.blender.org

Hess R. Blender Foundations: The Essential Guide to Learning Blender 2.6.

Amsterdam: FocalPress,2010, 404p.

Blain J.M. The Complete Guide to Blender Graphics: Computer Modeling and

Animation, 2nded. BocaRaton: CRCPress,2014, 575p.

Kent B.R. 3D ScientificVisualizationwith BlenderÈ. SanRafael: Morgan& Claypool

Publishers,2015, 105p.

ʌʠʣʠʧʧʦʚʉ.ɺ. ʇʨʦʛʨʘʤʤʥʘʷʧʣʘʪʬʦʨʤʘBlender ʢʘʢʩʨʝʜʘʤʦʜʝʣʠʨʦʚʘʥʠʷ

ʦʙʲʝʢʪʦʚʠʧʨʦʮʝʩʩʦʚʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭʜʠʩʮʠʧʣʠʥ// ʇʨʝʧʨʠʥʪʳʀʇʄʠʤ. ʄ.ɺ.

ʂʝʣʜʳʰʘ,2018, ˉ 230, 42ʩ.



ʄʝʪʦʜʠʢʘ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʚ ʧʘʢʝʪʝ Blender

1. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ ʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʎʄʈ.

2. ɺʳʙʦʨ ʘʣʛʦʨʠʪʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 3D ʛʝʦʤʝʪʨʠʠ.

3. ɺʳʙʦʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʝʫʚʝʣʠʯʝʥʠʷ ʤʘʩʰʪʘʙʘ.

4. ɺʳʙʦʨ ʪʠʧʘ, ʧʘʨʘʤʝʪʨʦʚ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʦʩʚʝʱʝʥʠʷ.

5. ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʥʝʡ.

6. ɺʳʙʦʨ ʤʝʪʦʜʘ ʰʝʡʜʠʥʛʘ 3D ʤʦʜʝʣʠ.

7. ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʦʚʝʨʭʥʦʩʪʠ 3D ʤʦʜʝʣʠ.

8. ɼʨʘʧʠʨʦʚʢʘ 3D ʤʦʜʝʣʠ ʪʝʢʩʪʫʨʘʤʠ.

9. ɺʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʢʘʤʝʨ.

10.ʈʝʥʜʝʨʠʥʛ 3D ʤʦʜʝʣʠ.

Florinsky I.V., Filippov S.V.Three-dimensional terrain modeling with multiple-source 

illumination // Transactions in GIS, 2019, Vol. 23, No. 5, pp. 937ï959.



ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʧʘʨʘʤʝʪʨʳ

Å ʄʦʜʝʣʠʨʦʚʘʥʠʝ3D ʛʝʦʤʝʪʨʠʠ: ʘʣʛʦʨʠʪʤ ʂʵʪʤʝʣʣʘïʂʣʘʨʢʘ ʩ ʜʚʫʢʨʘʪʥʳʤ 

ʨʘʟʙʠʝʥʠʝʤ ʛʨʘʥʝʡ ʠ ʨʝʙʝʨ.

Å ʇʨʝʫʚʝʣʠʯʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ: 80ʭ.

Å ʆʩʚʝʱʝʥʠʝ: 5 ʚʠʨʪʫʘʣʴʥʳʭ ʪʦʯʝʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ.

Å ʊʝʥʠ: ʦʪʢʣʶʯʝʥʳ.

Å ʉʛʣʘʞʠʚʘʥʠʝʜʠʩʢʨʝʪʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ 3Dʤʦʜʝʣʠ: ʰʝʡʜʠʥʛ ʧʦ ʤʝʪʦʜʫ ʌʦʥʛʘ.

Å ʄʘʪʝʨʠʘʣ ʧʦʚʝʨʭʥʦʩʪʠ 3Dʤʦʜʝʣʠ: ʣʘʤʙʝʨʪʦʚʦʜʠʬʬʫʟʥʦʝʦʪʨʘʞʝʥʠʝ, ʙʣʠʢʠ ʧʦ 

ʤʝʪʦʜʫ ʂʫʢʘïʊʦʨʨʝʥʩʘ.

Å ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ: 4 ʚʠʨʪʫʘʣʴʥʳʝʢʘʤʝʨʳ; ʨʘʢʫʨʩʳ ʩʦ ʩʪʦʨʦʥʳ ɸʪʣʘʥʪʠʢʠ, 

ɽʚʨʘʟʠʠ, ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʠ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ.

Å ʈʝʥʜʝʨʠʥʛ: ʦʬʬʣʘʡʥʦʚʳʡ,ʜʚʠʞʦʢ Blender Render.
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