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Historical overview of development of hyper-
sonic and aerospace vehicles, perspective programs 
in aerospace programs of developed countries are 
presented in this book. Analysis of methods to pre-
dict aerothermodynamics characteristics of hyper-
sonic and aerospace vehicles from orbital flight to 
continuum flow regime are also described. Applica-
tion of cognitive approach in computational aerody-
namics, in particularly, in hypersonic vehicle design 
technology is introduced. the basic principle of 
hypersonic propulsion systems: rocket engine, tur-
bojets, ramjets, scramjets, and the dual-combustion 
ramjet are explained. The most beneficial system to 
deliver payloads and crews into space “Space Eleva-
tor”, the project plans and concepts are highlighted. 
In the last chapter, also highlighted that we need to 
consider medico-bilogical effect and to improve sys-
tem for the medical support of human in space due 
to future space exploration plans of delivery manned 
spacecrafts with crews to the Moon and Mars. 

Future space launch systems will be designed 
to reduce costs and improve dependability, safety, 
and reliability. in the meantime most military and 
scientific satellites will be launched into orbit by a 

family of expendable launch vehicles designed for 
a variety of missions. Every nation has their own 
launch systems, and there is strong competition in 
the commercial launch market to develop the next 
generation of launch systems. developing a plan 
to realize a space elevator and reusable hypersonic 
vehicle system are to change our approach to opera-
tions in space exploration. Low cost, safe, reliable 
and flexible delivery of payloads to GEO.

one of characteristic tendencies of develop-
ment of aerospace technology is continuous exten-
sion of requirements to technical characteristics, 
functionality of aircraft. Possibility use of cognitive 
approach to aerospace technology is introduced. 
Using cognitive technology allows achieving the 
improvement of quality and speed of the solution 
of considered problems; arising at development, 
optimization and an assessment of parameters of 
aircraft, processing of results of experiments, iden-
tification of dangerous situations and in process of 
development, modernization of aerospace technol-
ogy and applied solution of aerospace system.

The main strategy of space sciences at next step 
are: to continue the fundamental and applied phys-
iological and biological research abroad internatio-
nal space station (ISS); space transporation systems 
and unmanned spacecrafts including research on in-
ternational basis, to accumulate the new biomedical 
data related to the extra prolonged orbital manned 
flights and future flights of crews to the Moon and 
Mars; to provide the medico-engineering and ergo-
nomic support of new manned space systems deve-
lopment; to improve system for the medical support 
of human in space. The study was supported by 
russian science foundation.
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Provision of mineral materials in different sec-
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of science and technology, as stocks of raw materi-
als as well as replenished anthropogenic materials 
is necessary for normal operation of enterprises [1–
6]. For example, during the process of producing 
nonferrous metals a great number of substances 
forms: slag wastes, slime of irrigated suspensions of 
nano- and micro-dispersed particles, dust, and the 
discharged gases. in order to produce construction 
materials and products (especially those of special 
purpose, in other words, designed to operate under 
the impact of high and low temperatures, aggres-
sive environments, grating and hit-vibration strains, 
etc.). first of all, granulated slags and slimes 
(nepheline, bauxite, sulphate, monocalcium, etc.) 
have industrial significance [2]. Works, aimed to 
study physical-chemical, mechanical, and techno-
logical characteristics of multi-tonnage slag wastes, 
produced during the procession of nonferrous ore, 
have shown that production of construction mate-
rials can utilize slags, received from procession of 
copper and nickel ores that excel furnace slags in 
such characteristics as durability and acid resist-
ance [1, 5]. granulated slags are an alternative to 
siliceous component in production of materials of 
autoclave curing; their implementation is also pos-
sible in receiving heavy concretes that are dense, 
fine-grained, light on porous fillings, and porous [1]. 
slags of nonferrous metals, processed into stone 
and small filling can be the most efficient way to 
solve problems in the area of environment preserva-
tion and utilization of wastes after the extraction of 
valuable components [1, 5]. Slime wastes (byprod-
ucts of processing alumina-containing material) can 
be used in production of cements: kaolin slime is 
close to Portland cement in its chemical composi-
tion, belit slime (nepheline) is used in production 
of highly-active cements [1, 2, 4]. apart from ce-
ment production, nepheline slime is also utilized in 
production of construction bricks, blocks, plates; in 
road construction it is used to fortify soils of under-
layer; in production of binding for asphalt-concrete, 
output of fire-resistant bodies, colored glass, etc. [1, 
4]. another perspective approach is discharge of 
independent concentrates (for example, molybde-
nium concentrate from copper-molybdenium ores, 
copper and bismuthic concentrate from tungsten-
molybdenium ores, feldspar concentrate from non-
ferrous metals, etc.) [3]; production of fire-resistant 
glues from the processed chromia-alumina catalysts 
and phosphate bindings [5], etc. Possibility of using 
disperse ashes – carryovers as aliminia silicate com-
ponents of alkaline bindings was studied in works 
of V.D. Glukhovskiy and co-authors [2, 6]. In order 
to construct ash-alkaline bindings on alkaline com-
ponents (sodium, sodium fusion cake, liquid glass), 
P.V. Krivneko, R.F. Runova, E.K. Pushkareva have 
suggested methods that imply combined graining of 
ashes or ash-slag compositions with lime or metal-
lurgical slag and Portland cement clinker; however, 
regardless of utilization of the prepared disperse 
product – carryover ashes, production of such bind-

ing solutions requires grain of component combina-
tion, and it may limit introduction of the method 
into production in certain cases [2].

Thus, practical significance of implementing 
different wastes of nonferrous metallurgy in pro-
duction of construction materials of special pur-
pose does not cause any doubt. However, due to 
insufficient provision of technological aspects of 
utilization, part of the re-processed wastes at the 
enterprises of nonferrous metallurgy remains small, 
the greatest part of wastes is drained into storages 
or took to the drop. From our point of view, active 
utilization of multi-tonnage wastes of nonferrous 
metallurgy is not resent in the country, as their re-
procession requires special physical-chemical tech-
nologies, linked to the basic sources of forming sec-
ondary materials.
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the soviet and america relationship changes 
regularly from cold war to peace friendship and co-
operation. There is the possibility of widely changes 
in different field of science and cultural. One of the 
popular in the changes is the centre of international 
program – Youth creators of the 21st century and peo-
ple to people organization from the united states.

Our film call “Above us only sky” is developed 
to one of these meetings. one of the program leaders 
said about the american participating to the program 


