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In 2000–2005 PKO «Cartography» under order of the Roskartographya has prepared for publication series of maps of nature and natural resources of Russia, social and economic maps of Russia and series of complex social and economic maps of regions of Russia for general educational establishments. Series of maps have been made in view of purpose of maps as demonstration aids of collective use and in accordance to requirements, shown to them, namely: Coordination with the textbooks content and curriculums on geography for 8–9 grades; the coordination with similar maps of educational atlases for 8–9 grades; presentation and good readership from distance; reliability and condition of objects and the phenomena display, and also conformity to modern scientific ideas on mapped objects and the phenomena.

On selecting maps scales the following were considered: a size and configuration of mapped territory; purpose of a map; character of its use as the wall map; the set format of the map; subjects of the map; possible map details; degree of economic development of mapped territory (for social and economic maps); importance of territory in political sense (for political maps); relief of territory; cartographical level of the territory study, presence of modern initial materials; an opportunity of evident and well readable representation of the most complex sites of territory. For maps of Russia the scale 1:5 000 000, and for maps of regions of Russia – 1:1 500 000, 1:2 500 000, 1:5 000 000 have been chosen.

On selecting of projections for series of maps were considered the following: Purpose of a map; size of mapped territory, its extent, configuration, geographical position (far or near-polar); size of linear, area and angular distortions, their distribution in different units of the map; a kind of the cartographical grid; map scale; format of the map; accuracy of the map. The basic requirements to the choice of projection for educational wall maps were reduced to the least distortion of the areas, forms and outlines of mapped territory, to representation of territory without break. Requirements to accuracy of maps did not play a defining role as educational wall maps are perceived visually, and measurement on them either are not made at all, or made approximately. On maps of the nature and natural resources of Russia the oblique perspective-cylindrical projection, on maps of the population and industry of Russia – normal conic equal span Krasovsky's projection, and on social and economic maps of regions of Russia – normal conic equiangular Kavraysky’s projection were used. Frequency of a cartographical grid of meridians and parallels was established depending on scales of maps: On maps of Russia – through 5˚on latitude and 10˚ on a longitude, on maps of regions of Russia – through 2 or 4 on latitude and a longitude.

Educational wall maps of Russia and its regions are created on one or two quires in rectangular frameworks with the maximal format of a quire 90.0 х 111.0 cm on drawing. The format of maps was defined by scale, scope of mapped territory, features of projections, usability, technical and polygraphic factors.

Features of educational maps editing are related with studying school programs, textbooks and educational atlases for 8–9 classes of general educational establishments, with compiling up of lists of the thematic content objects on materials of the Russian academy of sciences, the Federal Service of State Statistics, the ministries and the departments working in subjects of maps under creation, or separate experts, and also with creation of dummy copies of the thematic content. The choice of representation and development of cartographical signs on maps were defined by purpose of maps, features of the represented phenomena and details of initial materials. The developed conventional signs of maps series meet following requirements: expressiveness, simplicity of design, large sizes, uniformity at designation of the same objects within the limits of maps of one series, and also uniform marginal representation.

Distinctive feature of the above-named maps compilation consisted of creation a typical geographical basis for series of maps of Russia that has allowed accelerating process of thematic maps creation and has provided coordination of geographical objects representation for series of educational maps. General geographical elements of the content in the concept of geographical basis are as follows: coastal line of the seas, lakes and reservoirs, rivers, channels, settlements, means of communication, the state and administrative borders, relief and submarine topography, soil-vegetative cover. Compilation of the geographical basis was conducted in view of the thematic content of maps for which it was developed. So, for example, on a typical basis for maps of the nature and natural resources the horizontals, isobaths and a soil-vegetative cover, and on maps of the population and economy – borders of the Russian Federation subjects and communications were given. The hydrography, settlements and borders of the states were shown on all maps.

The thematic content of maps consists of objects of the nature, the natural phenomena, the population and economy of Russia and its regions. Features of generalization on maps of the different content were defined by character of the phenomena and objects distribution in space, laws of their development, and ties of the represented phenomena with objects.

At compilation and preparation for maps publishing the computer technology with application of «FreeHand» and «Neva» programs for maps printing in 4–6 colors has been tested for the first time.

The order of the control and the statement of educational maps has the specificity: Reviewing of the technical project on creation of the map in the beginning of work and color printer test (up to color separation) by authors of textbooks, teachers of educational institutions, scientific employees of institutes of the Russian Academy of Sciences and consideration on Federal Advisory Council of the Ministry of Education and Science of the Russian Federation. Now the order of consideration of educational wall maps on Federal Advisory Council is abolished. Educational wall maps are created according to requirements of «Cartographical production. Sheet cards», published by Roskartographya, 2003. Selection of fonts and symbol sizes were conducted in view of hygienic requirements to educational aids.

Series of educational wall thematic maps of the nature and natural resources of Russia, created in scale 1:5 000 000, includes following cards: Geological map; Water resources; Natural zones and biological resources; Vegetation; Land resources; Environmental problems. The thematic content shows on maps within the limits of mapped territory which name is certain by heading of maps, namely: Russia as a whole.

Geological map of Russia shows age, structure and genesis of the rocks autsurged on the surface, heterogeneity of composition and structures of territory connected with conformities to the historical patterns of development of the earth's crust. On the created map the background painting with the standard indexes allocates system departments and nonsegmented systems according to geochronological classification. In the legend of the card the systems are grouped in groups which names are allocated by a header font. Besides on the card are shown by background painting with indexes the magmatic intrusive stratums with subdivision on structure and age and with figured grids of magmatic effusive rocks with subdivision on their structure. Also cryptoexplosion structure contours are designated by a special sign and large explosive infringements are designated by red lines. The card is supplemented with the geochronological table in which era and the periods, their duration are specified.

Water resources of Russia. On the card water resources of the rivers are characterized by two parameters: Quantity of the water which is flowing down from unit of the area of river basin and quantity of water, proceeding through cross-section of a channel in unit of time (water flow in the river). The first characteristic is displayed in the form of quantity of the water which is flowing down from unit of the area in mm per year (layer of a drain) and calculated by division of volume of a drain into the area of the basin. The average long-term drain of the rivers is shown by isolines of mm of a layer 10, 50, 100, 200, 400, 600, 1 000 and 1 500. The second characteristic on a map is shown in the form of tapes which width displays volume of an average long-term drain of the largest rivers (cubic kilometers a year). For display of non-uniformity of the drain the way of the localized diagrams transferring distribution of the drain on months in percentage of annual volume is used. The significant part of water resources lies in lakes. Stocks of fresh water in the largest reservoirs of Russia are shown by way of the localized diagrams. Stocks of fresh water in the largest glaciers are similarly shown. Mineral sources are also regarded as water resources, they are displayed by symbols. On a map contaminated water objects – rivers, lakes and reservoirs also are noted.

Natural zones and biological resources of Russia. On the map the natural zones and areas of altitudinal belt are shown by way of a qualitative background. Biological resources are subdivided into vegetative resources and resources of fauna. As biological resources are very diverse, it was not possible to display them in full on one map. The preference is given to the most important for our country biological resources – to forest resources and hunting by a-trade ground and sea animal. For the characteristic of forest resources such parameters, as percentage of forest land and the general forest density not yet cut down (in millions cubic meters) were chosen and shown by map-diagram way on subjects of the Russian Federation. The most typical for each zone hunting-trade animals are listed in a tabulated legend, and on the map the basic hunting-trade animals of a land and the sea are shown by drawn symbols. The basic food fishes are given with subdivision on sea, and also fresh-water and through passage fish. They are shown by alphabetic signs and signs of a conditional fish of dark blue and black color on the large rivers, reservoirs and the circumambient seas. On water areas of the seas circumambient territory of Russia the high-, medium-and unproductive areas are allocated by intensity of color. On the map the largest reserves and national parks are shown, with allocation of biospheric ones, where the whole communities of plants and animals are protected. The map is added by the diagrams describing a share of forests of Russia in world-wide balance: the area covered by forest (in percentage to the world-wide area) and the general stock of forest standing (in percentage of world-wide stocks).

Vegetation of Russia. On a map the dominating vegetative communities of the basic natural zones (tundra, forest, steppe, deserts, and mountains) are shown, being zone types of vegetation, and also the subzone category of the vegetative cover and some most typical regional variants. Alongside with vegetative communities in all zones the inundated meadows, in wood and tundra zones – bogs are shown. The special place on the map of Russia holds vegetation of mountains. For display of the vegetative cover of plains and mountains the way of color areas with their numbering is used. On the map by lines of different pattern the northern borders of distribution of the most typical breeds of forest vegetation also are shown: oak, fur-tree and larch; and also the southern border of the permafrost distribution.

Land resources of Russia. On the map the basic kinds of land are shown:

Agricultural land in which structure of the process able lands and natural forage lands are allocated;

Lands under forest, economically valuable lands, which occupy areas corresponding to almost the fourth part of the forest area of the world;

Lands under bogs. On territory of Russia nearly the third part of all peat bogs of the world is lying. 70 % in the area of bogs are bogs of the forest zone. Now in structure of the land under bogs are considered the bogs with little turf content in the deer pastures in tundra and forest-tundra zone; not enough used lands (tundra, forest-tundra, stony deserts, loose sand, saline soils, glaciers);

Lands under superficial water objects (the rivers, lakes, reservoirs and channels);

Land under building. The basic kernels of building are settlements – cities, settlements of city type and agricultural settlements;

Lands under roads (railways and highways);

Broken lands. The broken lands are formed as a result of the vigorous activity of the human being and, mainly, at extraction of minerals and their primary processing;

Lands under forest – bushes vegetation. To such land areas are referred the following: the lands under forest – bushes thickets along coast of the small rivers, lakes, the land under a sparse growth of trees on arable lands, the lands under forest – bushes plantings of various economic purpose (snow-retaining and wind-shelter, antierosion, etc.);

Zones of small-scale various kinds land concentration (including residential suburbs). These lands include territories around large cities, such as Moscow, St.-Petersburg, Nizhniy Novgorod, Rostov-on-Don, etc. The thematic maintenance of a map is conveyed by way of areas, picture signs, qualitative background, and linear conventional signs.

Environmental problems of Russia. On the map the basic environmental problems are displayed by way of picture signs: air contamination; exhaustion and pollution of land surface waters; soil pollution; coastal sea waters pollution; runoff conditions infringement; degradation of natural fodder land; exhaustion of fish resources; downturn and loss of soil fertility; complex infringement of land and exhaustion of bowels by mining; loss of the productive lands; degradation of large forests; infringement of the ever-frozen layer; reduction of flora and fauna biodiversity; infringement of the protected natural territories mode; decrease and loss of natural-recreational qualities of a landscape. The ecological situation of Russia is depicted by the way of a qualitative background, which means the all territory is classified to one qualitative attribute – ecological situation. Thus four gradations are allocated: Favorable, moderately critical, critical and very critical. As a result each area has a concrete ecological situation and a number of environmental problems, and the sequence of conventional signs for environmental problems corresponds to their importance for an area. On the map the contaminated sites of rivers are displayed; contaminated lakes, reservoirs, sea parts; strong exhaustion of waters; radioactive pollution of territory. These elements are given by hatching, background painting. The localized conventional signs display objects of higher ecological danger – operating atomic power stations, sites of underground nuclear explosions, dumping sites of radioactive waste. The important elements of the map are industrial units at which display a classification as per influence of industrial units on an environment is introduced.

The next series of maps of Russia is devoted to the federal division, the population and economy of Russia and executed also in scale 1:5 000 000. It contains following maps: The Federal division; People; Density of population; Agriculture; Light and food-processing industry; Wood and pulp and paper industry; Fuel industry; Electric power industry; Ferrous and non-ferrous metallurgy; Transport.

The federal division of Russia. The map gives evident representation about the political-administrative division of the Russian Federation according to the Constitution accepted on December, 12th, 1993. Territories of the Russian Federation Subjects are distinguished with color background and signed within the limits of the borders. The centers of the Russian Federation subjects are depicted by the red flooding of letter-punch and by the font of caption. Capital of the Russian Federation and foreign states also are allocated by font of the caption. Number of settlements of the Russian Federation and the adjacent states is defined by pattern of letter-punch in the following scale: more than 1 000 000 inhabitants; from 500 000 up to 1 000 000 inhabitants; from 100 000 up to 500 000 inhabitants; from 50 000 up to 100 000 inhabitants; less than 50 000 inhabitants.

People of Russia. On the map all territory of Russia is classified on the national identity and on language. All people displayed on the map are a part of families (9) and groups (18) on language. To each people a color or a sign and figure which is displayed in a legend of the map is appropriated. On the map the territories with distribution of one people (method of a qualitative background) are allocated; territories with the population of mixed national structure (a strip farming of colors); territories with the rare population (method of signs) and not populated territories. The map is added by the map-insertion «Religion of nations of the Russia» in scale 1:30 000 000 on which by method of a qualitative background and method of signs the religious belonging of the population is shown.

Density of population of Russia. On the map the population is shown of cities and settlements of city type; density of agricultural population (number of persons on 1 sq. km); degrees of living conditions of the population. Population of cities and settlements of city type is displayed on the map by the letter-punch  of various size and color, depending on quantity of inhabitants in a settlement: More than 10 000 000 inhabitants; from 4 000 000 up to 5 000 000 inhabitants; from 1 000 000 up to 2 000 000 inhabitants; from 500 000 up to 1 000 000 inhabitants; from 250 000 up to 500 000 inhabitants; from 100 000 up to 250 000 inhabitants; from 50 000 up to 100 000 inhabitants; from 10 000 up to 50 000 inhabitants; less than 10 000 inhabitants. By fonts of different figure and the size on the map are signed: Capital of the Russian Federation, capitals of the states, capitals and the centers of the Russian Federation subjects and other settlements (the last with careful selection). By method of isolines with level-by-level painting are displayed the density of agricultural population expressed by quantity of countrymen per 1 sq. km, in following scale: More than 100; from 50 up to 100; from 25 up to 50; from 10 up to 25; from 5 up to 10; from 1 up to 5; less than 1. The higher is density of agricultural population, the more intensive is painting of a scale steps. Linear signs of different color on the map display borders of degrees of favorable living conditions of the population. Regions with different degrees of favorable living conditions are digitized by the Roman figures in following classification: I – Extremely adverse; II – Adverse; III – Unfavourable; IV – Favorable; V – Optimum. The basic map is added by two maps-inserts: «City agglomerations of the Moscow area» in scale 1:1 000 000 and «City agglomerations of the Kemerovo area» in scale 1:1 700 000 of the same subject as the basic map, and also the diagram «The Population of Russia» (million persons, years of population censuses) with allocation of city and agricultural population.

Agriculture of Russia. The map is a reflection of the modern condition, accommodation and features of agriculture of Russia. On the map 20 agricultural regions which specialization is specified in a legend of the map are allocated by way of a qualitative background. By way of picture signs the basic centers of industry (food and light) processing agricultural raw material, and the basic centers of production means manufacture for agriculture of Russia (mineral fertilizers, machines and the equipment) are shown. Centers of the food-processing industry are shown by circles of different size depending on number of inhabitants in the following scale: More than 1 000 000 inhabitants; from 500 000 up to 1 000 000 inhabitants; from 100 000 up to 500 000 inhabitants; from 50 000 up to 100 000 inhabitants; less than 50 000 inhabitants. The food-processing industry is presented by meat-and-milk, sugar, fish, fruit-and-vegetable, oil-press-fatty and other branches of the food-processing industry. Branches of the food-processing industry are displayed by the certain color and, depending on their number in industrial centre, given either one color, or color sectors. The light industry is presented by the centers of primary processing of flax, hemp and wool and shown on the map by signs of different figure and color. The basic centers of production mean manufacture for agriculture of Russia (mineral fertilizers, machines and the equipment) also are shown by picture signs of different shape and color.

Light and food-processing industry of Russia. On the map circles of the different size display the centers of food and light industry (with subdivision on the basic branches) on the background of agricultural regions of the country which characterize ties of the light and food-processing industry with agriculture. Besides are represented by special conventional signs the enterprise on primary processing of raw material – flax-scutching mills and hemp mills, and also the special sign indicates the extraction and processing of table salt and areas of distribution of flax, sugar beet and sunflower outside of their basic cultivation areas. The size of circles – the centers of food and light industry – are proportional to settlements population in the following scale: More than 1 000 000, 1 000 000–500 000, 500 000–100 000, 100 000–50 000, less than 50 000 inhabitants. For ensuring of presentation and readership of signs at display of the industries structure in a circle sign the following qualification was entered: for the last gradation (less than 50 000 inhabitants) in a circle was shown only one industry, for gradation 100 000–50 000 inhabitants – no more than two basic industries. Types of agricultural regions were shown in the way of a qualitative background. The map is added by two maps-inserts in scale 1:25  000 000: «A share of light industry in total amount of industrial production in 2 000 on subjects of the Russian Federation (in percentage)» and «A share of the food-processing industry in total amount of industrial production in 2000 on subjects of the Russian Federation (in percentage)».

Wood and the pulp and paper industry of Russia. On the map the circles display the timber industry centers with allocation of the basic industries: Logging industry and woodworking industry, timber-chemical, hydrolytic, pulp-and-paper. The size of a circle displays size of the center: the largest, large, average and small. By way of a cartogram on subjects of the Russian Federation the share of subjects in manufacture of industrial wood in 2002 (in percentage) in the following scale is shown: more than 10; 5–10; 1–5; 0,1–1; less than 0,1 %. By way of areas are allocated bare territories. By picture signs on the map the largest timber industry complexes are shown: Bratsk, Ustj-Ilimsk, Krasnoyarsk, Syktyvkar, Tomsk and Arkhangelsk.

Fuel industry of Russia. On the map by way of areas the coal-fields of coal and brown coal, oil-and-gas provinces and oil-and-gas bearing region are shown. By badges the basic centers of the oil production, production of natural gas, oil and gas (with subdivision on the largest and other important), coal, brown coal, combustible slates and peat are shown. Circles of two sizes display the largest and other important centers of oil and gas refining. Also by circles the centers of coal and slates gasification are shown. By linear signs the oil pipelines and gas-mains with subdivision on number of lines on four categories are shown: 7 and more, 5–6, 3–4, 1–2.

Electric power industry of Russia. On the map different background painting allocates the Uniform Power System of Russia and the insulated power supply systems of Siberia and the Far East. By picture signs the power stations with subdivision by the form of primary energy used (thermal, hydroelectric power station, nuclear, geothermal) and on capacity are shown in the following scale: 0,005–05; 0,5–1; 1–3; 3–5; more than 5 million kilowatt. Different picture signs also allocate the power stations under construction and mobile, cascades of thermal and hydroelectric power stations. By linear signs of different thickness the electric mains of a different voltage (1 150 are shown; 500–800; 220–400 kilowatt) are shown. All names of power stations are signed on the map.

Chemical industry of Russia. On the map circles of different size allocate the basic centers of the chemical industry with subdivision for the largest, large and other important. Background painting of a circle displays branch specialization of a center. In the legend the branches of chemical industry are grouped in the mainline productions: production of basic chemistry, production of organic synthesis, manufacture and processing of polymer materials and other branches. On the map by different picture signs the centers of chemical raw material extraction are also shown: apatites, phosphorites, sulfurs, potash salt, boric raw material and glauberite.

Ferrous and nonferrous metallurgy industry of Russia. On the map the basic centers of ferrous and nonferrous metallurgy industry are shown by circles of three sizes: the largest, large and average. Background painting of a circle displays branch manufactures of ferrous and nonferrous metallurgy. By picture signs of different pattern the centers of extraction and enrichment of iron, manganese, copper, complex ore, nickel, aluminum, tin, tungsten, chromic ores, gold and diamonds are shown.

Transport of Russia. On the map by circles of three sizes the transport units with subdivision on the largest, large and average are shown. Linear signs of different kinds display main and other railways and highways, sea railway ferry crossings, internal waterways with regular navigation, ship canals, and sea ways. Picture signs of different kind give sea and river ports, undergrounds in large cities. The map is added by two maps-inserts in scale 1:25 000 000: «Air transport» and «Pipeline transport».

The third series of educational wall maps includes complex of social and economic maps of regions of Russia: Scale 1:1 500 000 – the Central Russia (2 sheets); the Volga region; Northwest of Russia; the European South of Russia; Urals Mountains; scale 1:2 500 000 – the European North of Russia; Western Siberia; Eastern Siberia (2 sheets); scale 1:5 000 000 – the Far East. Maps were created as complex products where in the typology basis the combination of environment, features of settling and economic activities in mapped territory are incorporated. The thematic content of maps make: the characteristic of functional types of settlements; industrial centres with their specialization and population in them; developed deposits of minerals; coal basins and oil-and-gas provinces; power stations with subdivision by kinds and capacity; natural-economic regions; ecological characteristic of cities and territories most adverse in the ecology; pipelines and electric mains. Settlements are shown by picture signs. Classification of settlements is given on number of inhabitants; on carried out functions; industrial specialization; administrative status. On number of inhabitants (size of a sign) settlements are divided into six categories: more than 1 000 000; from 500 000 up to 1 000 000; from 250 000 up to 500 000; from 100 000 up to 250 000; from 50 000 up to 100 000; less than 50 000 inhabitants. Functional types of cities (multipurpose, administrative, industrial, transport, trading, recreational or their combinations) were defined in view of prevailing settlement forming functions and shown by outlining a sign. On maps are allocated from 3 up to 7 functional types. The manufacturing industry is presented by the centers where the variety of industries is incorporated in types on the basis of industrial specialization. For example, ferrous metallurgy, mechanical engineering and petroleum refining; mechanical engineering and wood-working industry and others. The mining industry on maps is shown on the centers of minerals extraction (coal production, oil production, etc.). Industry specialization is displayed on maps as follows: for manufacturing centres – background painting of settlement letters-punch in combination with lines and points; for the centers of mining industry – letters-punch signs in combination with signs of minerals extraction. On administrative value settlements are subdivided into capital of the Russian Federation, centers of subjects of the Russian Federation and other settlements that are displayed by type of a font. Alongside with extractive industry the developed deposits of minerals (picture signs), coal basins and oil-gas provinces are shown (areas). The power engineering on maps is displayed as follows: by color of industrial centre in which it is the branch of specialization; by picture signs of power stations with their subdivision by kind (color of a picture sign) on thermal, nuclear and hydroelectric power stations and on capacity (the size of a sign). Power stations are considered as large power stations by capacity more than 1 million kilowatt, and as others – important ones for each region. On maps oil-gas mains, transmission lines, the major railways and highways, sea ways, sea and river ports, fishing ports, international airports, reserves are shown. On maps the qualitative background allocates natural-economic regions, for example: tundra and forest-tundra deer farming-trade with prevalence of seasonal centre-area settlings; mountain forest-agricultural with preparations of wood, meat-and-milk cattle breeding and agriculture on valleys of the large rivers with constant area-centre settling and others. The ecological aspect reveals in the characteristic of the cities having a high level of ecological intensity, and ecologically adverse territories. Cities with a high level of ecological intensity are allocated by the yellow circle in the letter-punch center and ecologically adverse territories – by shading. By special conventional signs on maps the national crafts, vacation spots, sea animal and crabs fishery are shown. The content of the basic maps is supplemented with three maps-inserts: Economic region on the map of Russia in scale 1:30 000 000; Physical map; Density of population and time of formation of cities.
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