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Annomayua. B cmamve nokasamo, 4mo npeomemom UCmopuu HayKu U MexHuKu seiaomcs
npoussooumenvHovle cuibl obwecmsa. Ilocnednue obpasyromes 6 peyrbmame 63auUMo0elcmeus
08X  00WeCMBEeHHbLIX — noOocucmeMm —  MmexHocgepuvl,  obecneuusarowel  MamepualbHoe
83aumodelicmaue odbwecmea ¢ OKpydcarowel cpedoll, U Hoocghepvl, OMEEemMCmMEeHHOU 3d €20
ungopmayuonHoe obecneuenue.

Knrwuesvte cnosa: ucmopus Hayku u mMexXHUKU, NPoOU3BOOUMENbHble CUTbl 00ujecmad,
SHmponus, Hoocghepa, mexrnocgepa.

Abstract. It is shown that the subject of the history of science and technology is the productive
forces of society. The latter are formed as a result of the interaction of two social subsystems — the
technosphere, which ensures the material interaction of society with the environment, and the
noosphere, which is responsible for its information support.

Key words: history of science and technology, productive forces of society, entropy,
noosphere, technosphere.

One of the most important characteristics of any scientific discipline is its object
and subject. The object of the history of science and technology as a historical
science 1s society, but its subject is very specific. It is determined by the historical
role of these social phenomena in ensuring the existence of society. And, of course,
for a better understanding of the social role of science and technology, the evolution
of these social phenomena over time is important.

Let's say, a few thousand years ago, neither science nor technology in the form
in which we know them now existed. This does not mean at all that the then existing
social means of knowing the world and interacting with it are not essential for us.
Without knowledge about them, we could not determine their general trajectory, and
hence understand the current patterns of development of science and technology.
From the moment of its formation, the society already had certain ideas about the
world and had a number of objects that it used in interaction with it. The first system
of knowledge was mythology. And there were the first man-made means of labor -
hand axes for the connection between the hand of the individual and the object of
labor. With the general development of culture, both mythological systems and
technical devices, which formed certain systemic aggregates — technocenoses,
became more complicated and modified. In ancient times, they are further developed,
and the foundations of a new system of knowledge organization — philosophy, as well
as new technocenoses. In the feudal era, both continue this development, and the
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industrial revolution in Western Europe gives impetus to the development of not only
technocenoses that turn into entire technical systems, but also scientific knowledge in
our current understanding. Since then, science and technology, being part of the
productive forces as active driving agents of social progress, have received a
particularly rapid development, thus influencing all social processes.

Playing such an important role in social development, science and technology,
on the one hand, go beyond social processes, acquiring a planetary character, and on
the other, they themselves undergo significant structural and functional changes. As a
reflection of this process, the concepts of noosphere and technosphere appear,
relating to our entire planet, in particular, its outer "shells".

The concept of the noosphere as the modern stage of a kind of shell of our
planet, including living organisms — the biosphere, was introduced by V.I. Vernadsky
[1]. But his followers most often represent the noosphere as a kind of independent
"shell of the mind", supplementing it with another one — the technosphere [2, 3].

According to these trends, the history of science and technology is faced with
the need to clarify the nature of its subject, at the forefront of which it is necessary to
put the indicated "shells". However, historians of science and technology are not in
too much of a hurry to make such adjustments to their research. So far, philosophers
have considered these questions as a theoretical abstraction. At the same time, if the
noosphere usually causes a positive attitude of researchers, then the technosphere is
often presented as a kind of “masterful genie” released to freedom, which, as it grows
stronger, becomes more and more aggressive and creates a danger not only for
humanity, but for the entire planet.

One of the main reasons for this attitude is a misunderstanding of the
phenomenon of the noosphere and technosphere, which, as already noted, are often
presented as independent "shells" of the Earth, generated by mankind, but now they
have gained independence and uncontrollability. In our opinion, the noosphere and
technosphere have a different nature.

Although they arose due to the emergence of a new complex self-developing
system in the biosphere of human society, the noosphere and technosphere are its
integral subsystems that perform functions vital to society itself as a biological
superorganism, simultaneously dividing it and connecting it with the environment.
They ensure its existence due to the release into the environment of the entropy that
society generates as a biological system. At the same time, thanks to the noosphere,
the environment is analyzed and the nature of the necessary interaction with it is
determined, and thanks to the technosphere, material and other means of this
interaction are provided. Therefore, neither the noosphere nor the technosphere
occupy an independent position in relation to our planet, they do not form any special
“shells” of it, but enter the biosphere together with society and as part of it.

The functioning of these subsystems of society depends on the state of the latter,
which determines the necessary conditions for the successful performance of their
functions. A developed brain not only made it possible for human individuals to
analyze their environment deeper than animals, but also through sign systems made it
possible to combine their capabilities into a single whole — social consciousness, and
also to store information in material formations. All this together creates a "shell"
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between the social organism and the environment — the noosphere.

As for the interaction with the environment, already in the animal world certain
prototechnical material formations are sometimes used to intensify it. In the process
of functioning of human society, a special system of many interconnected material
objects is purposefully created, forming a kind of technosphere of society, which also
includes the people themselves, bringing these objects into action.

At the same time, both in the noosphere and in the technosphere, any material
objects created and used by society represent the material embodiment of ideal
images through their peculiar objectification. At the same time, ideal representations
are created on the basis of the perception of material objects of the “outer” world with
the formation of their ideal images, i.e. through their deobjectification [4]. Both the
noosphere and the technosphere arise simultaneously with society and develop
together with it, as a whole making up what is the driving factor of its development —
the productive forces of society. Therefore, in fact, it is they, their evolution, that are
the subject of study of the history of science and technology. As, in particular, and
their components - the noosphere and technosphere — which today have acquired a
planetary scale.

As regards the geochemical history of the Earth, the "sphere of reason" and "the
sphere of technology" are not independent factors in it. They act as such only as part
of an integral biogeocenosis, of which humanity is a part (albeit a very specific one).
And the nature of their action, as well as its direction, are determined by the
organization of society, primarily by its production relations, which change as a result
of the development of its productive forces. In some cases, this influence is extremely
negative, sometimes really threatening the society itself, which requires a response
from the latter.

Thus, it seems desirable that specialists in the history of science and technology
pay closer attention to the mentioned new areas of research on the role of productive
forces in the modern world, in particular regarding the nature and functioning of their
components — the noosphere and technosphere, freeing these phenomena from the
role of "horror stories" and showing the possibilities of their effective use for the
benefit of mankind.
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