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PREFACE
O. Ya. Pylypchuk O. H. Strelko Yu. A. Berdnychenko
Editor-in-chief Deputy Editorin-chief Deputy Editorin-chief

In the new issue, our scientific journal offers you nine scientific articles. As
always, we try to offer a wide variety of topics and areas and falovent trends in
the history of science and technology.

The issue of the journal opens with an article dedicated to the formation and
development of natural history museology in Europe in thei 18t centuries. The
development of scientific knowledge thtat time affects the idea of the world order
and the place of man in it, and the combination of knowledge with practical experience
leads to the birth of true science. It is shown that one of the most important components
of the development of naturalisnces, in particular biological sciences, was the
collection of naturalia (i.e. objects of natural origin), the rapid surge of interest in which
contributed to the Great Geographical Discoveries. In chronological order, the further
historical developmenbf museum work from private collections in ltaly to the
formation of a prototype of a genuine museum, which performs the main museum
functions such as amassment, storage and demonstration of collections, is considered.

The article by Leonid Griffemnd ceauthorsconsiders the object and subject of
the history of science and technology, its place in the system of sciences. Today, more
and more people are turning to the factors that determine the interaction of the society
with the environment (productivelifces of the society), to study which in the historical
aspect and called a special scientific discipline the history of science and technology.
The composition and development of the technosphere and noosphere are considerec
in the article. It is shown #t the functioning of the technosphere is based on its
interaction with the noosphere, which provides information about the environment and
controls the effectiveness of interaction with it. It is formed by combining the mental
structures of individuals tbugh sign systems. The production process that ensures the
functioning of the society begins with the noosphere, which through individual
consciousness controls the actions of each individual, who through the means of
production (technosphere) interactsthwthe natural environment. However, the
gradual development of productive forces leads at some point to the fact that the
information needed by the individual to perform all necessary actions for the benefit of
the society, ceases to fit in his individic@nsciousness. As a result, there is a new
social phenomenon the social division of labor. The cardinal solution to the problem is
the prospect of humanity entering infinite space.

/ 2 LJ® NJ2&RRGL Yas Pylypchuk, O. H. Strelko, YuBerdnychenkoThis is an open access article distributed under tBeeative Commons
Attribution License 4.0, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is prope
cited.
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The article by JuiYoung Oh and HyesooKan is devoted to the study of what
Understanding mathematical abstraction in the formularization of Galileo's law.
Galileo's revolution in science introduced an analytical method to science that typifies
the overall modern thinking of extracting, abstirag, and grasping only critical
aspects of the target phenomena and f
relationship between variables, insteac
'‘why does an object fall' is of no significance; insteady the quantitative relationship
between distance from the falling object and time is important. Yet, the most
fundamental aspect of his idea is that he introduced a quantified time t. Because,
according to atomic theory, vacuum exists between an atonaa object composed
of atoms or between objectsignoring factors that interfere with motion, such as
friction 17 the space for absolute time, which is a mathematical time, can be
geometrically defined. In order to justify this mathematical abstracticategy,
thought experiments were conducted rather than laboratory experiments, which at that
time were difficult to perform.

The article byVasyl Andriiashkoand ceauthors provides a thorough overview
of the evolutionary process of the emergence, astabént, and development of the
Kyiv school of artistic textiles. It reveals the influence of various factors (ideological,
political, economic, and aesthetic) on this process. The historical and factual method
allowed us to study socieconomic, as wellsaahistorical and cultural factors that
contributed to the emergence, establishment, and development of the Kyiv textile
school in a chronological sequence. It is established that the very fact of emergence of
the Kyiv school of artistic textile, as a commiy of style, unity of forms, preservation,
and continuity of traditions, had unbiased backgrounds since Ukrainian decorative
weaving, a part of which is Kyiv weaving, inherited the abundant artistic traditions that
were created over the centuries andtmosdly manifested through the art of Kyivan
Rus.

In the next article, the authors Artemii Bernatskyi and Mykola Sokolovskyi is
devoted to the study history of military laser technology development in military
applications. For better understanding arnyteamatization of knowledge about
development of historical applications in the military field, an analysis of publicly
known knowledge about their historical applications in the leading world countries was
conducted. The study focuses on developmenithatcarried out by the superpowers
of the Cold War and the present era, namely the United States, the Soviet Union and
the Peoples Republic of China, and were built in metal. Multiple avenues of various
applications of laser technology in military applioas were studied, namely: military
laser rangefinders; ground and aviation target designators; precision ammunition
guidance systems; ndathal antipersonnel systems; systems, designed to disable
optoelectronics of military vehicles; as well as strategid tactical arvair and missile
defense systems. The issues of ethical use of laser weapons and the risks of their use
in armed conflicts, which led to an international consensus in the form of conventions
of the United Nations and the Internationain@nittee of the Red Cross, were also
considered. As a result of the analysis, a systematic approach to the classification of
applications of laser technology in military products by three main areas of

https.//www.hst -journal.com
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development was proposed: ancillary applications,-letival direct action on the
human body and optical devices of military equipment, andeaarttiaft and anti
missile defensive systems.

The author of the following article considered the front line transporter as the
embodiment of the USSRilitary doctrine in the middle of the 20th century. The paper
based on a source analysis of the history of creation, design, and production ef LUAZ
967, LUAZ967M, against the background of the processes of implementing projects
of small tactical high mahty wheeled vehicles for the armies of European countries,
shows that the developing, testing, and commissioning a front line transporter became
a deepening of the process of motorization of the Soviet army. The designs of similar
vehicles have been agakd. An attempt to assess the degree of uniqueness of the front
line transporter design and its place in the history of technology, as well as its potential
as a reminder of science and technology has been made. An analysis of the front line
transporter dsign, its systems, compared with its foreign counterparts, suggests that it
is a Soviet refinement of the concept of a small army vehicle, a more specific means
directly for the battlefield. At the same time, it was developed taking into account
foreign cevelopments and similar designs, imitating individual designs, adapting to the
capabilities of the USSR automotive industry.

The next article is devoted to the study, generalization and systematization of
scientific knowledge about the history of the ebshiment, development and operation
of the regional railway system in Bukovyna in the second half of Xkearly XX
centuries. The authors attempted to analyze the process of creation and operation of
railways in Bukovyna during the reign of the Auskiangarian Empire based on a
wide range of previously unpublished archival documents, periodicals, statistical
literature and memoirs. The article studies the development of organizational bases for
the construction of railways, the activity of the communaatetwork management,
lists a whole range of requirements and tasks set for railway transport in Bukovyna, the
progress of their implementation, considers successes and difficulties in this work.

The purpose of the article by authors Sana Simou, Khafigha and
Abderrahman Nounabh is to reveal, recreate as accurately as possible the characteristics
of an archaeological site or part of it. The restoration and conservation of monuments
and archaeological sites is a delicate operation. It requires fid#dilzacy, precision
and archaeological authenticity. Research during the last two decades has proved that
3D modeling, or the digital documentation and visualization of archaeological objects
in 3D, is valuable for archaeological research. The studgptasl for the technique of
terrestrial and aerial photogrammetry by 3D surveys of architectural elements, to
develop an archetype of the deteriorated Islamic Marinid site (a dynasty between the
13th and 15th centuries), and the Roman site (25 BC), locatethe Chellah
archaeol ogi cal site in Rabat and Sal ®
database to archive and retrieve the entire existing architecture of monuments. This
study has been completed by photogrammetrists, architects, anéngstor

The issue of the journal ends with an article devoted toatieyzing the
prerequisites and conditions for the foundation of an aircraft engine enterprise in
Ukraine. Based on the retrospective analysis, the prerequisites and conditions of the

https.//www.hst -journal.com
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founddion of the aircraft engine enterprise in Aleksandrovsk, Ukraine, were
considered. There was a severe gap between the Russian Empire and European
countries in the development pace of the aviation industry during World War I. This
prompted the Russian Emeito raise foreign capital, as well as attract technologies
and specialists to develop aircraft engineering and other induyid€17, the plant
had gained the st at-buidingédnterBrisesirsternas®fbuildingr g e
area and one ofie best in equipment. It is evident that the beginning of aircraft engine
production in Aleksandrovsk relates to the establishment of a branch of Petrograd Joint
Stock Company of El ectromechani cal Str
Moznaim brothes.

We hope that everyone will find interesting useful information in the new issue.
And, of course, we welcome your new submissions.

https.//www.hst -journal.com
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Nat ur al hi story museol ogy: establishmel

Abstract The article presents a brief historical outline of #oemation and
development of natural history museology in Europe in thei 19th centuries. The
development of scientific knowledge at that time affects the idea of the world order and
the place of man in it, and the combination of knowledge with pracatqzerience
leads to the birth of true science. It is shown that one of the most important components
of the development of natural sciences, in particular biological sciences, was the
collection of naturalia (i.e. objects of natural origin), the rapidge of interest in
which contributed to the Great Geographical Discoveries. In chronological order, the
further historical development of museum work from private collections in Italy to the
formation of a prototype of a genuine museum, which performsngie museum
functions such as amassment, storage and demonstration of collections, is considered.
The role of prominent naturalists and philosophers such &aEon, CLinnaeus, and
J.-W. Goethe in the development of museum work is considered and#rttin facts
about their work in this area are presented. The first workstdhat show the interiors
o f Kuristkamerad which became widespread in Europe in the 1X8th centuries,
are briefly considered. According to the authors, it is on the portrait of the Belarusian
educator F.Skorina, which was published in Prague in 161519, that the interior of
the first Renaissn c e Akunst kammer 0 coll ections
development of museology in Ukraine since the time of Yuriy Kotermak (Drohobych)
(1450 1494) is considered and thefdie r ent i ati on of timtee con
monuments of Ukrainian literate of the period of the 16t 8th centuries is studied.
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The authors considered the methodological foundations of natural history museology
and analysed the existing classifications of various branches of science. The specificity
of natural history museolggin the system of museological science is shown, the issue
of singling out natural history museology as an independent discipline is discussed. It
is proved that the periodization of museology and museum work in certain territories
in historical time canbe considered correct; the author's development of the
periodization of natural history museology in Europe is also given.

Keywords: history of science; Europe museology; natural history enos
collection of naturaliadevelopmet of science museum in Wine
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nat ur al hi story museol ogy were not cons

Thereliora&i, mtof the present article i:¢
natur al hi story museology in Europe, [
status of natur al hi story museol ogy and

The establ tshménthicft omyg museol ogy.
After the Middle Ages, in the T6century the flourishing of culture and spiritual
life of the west European society have started. On the background of unevenness and
asynchrony of historical development of different regions of Europe, such countries as
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Italy, France and Germany becamaders of scientific and cultural life developing
cultural tendencies that arose yet in theld® centuries. The development of science
in those times largely influenced the view on the structure of the universe and the place
of humans in it, while the eobination of knowledge with practical experience led to
the emergence of true science.

The Age of Discovery had largely effected the rapid surge of interest towards
collection of naturalia, i.e. items of natural origin, which allowed introducing the fauna
and flora of unknown or barely known continents such as Southeast Asia, North and
South America, and Africa to the people of Europe.

The unique geographic location of Italy, where roads from South to North and
West to East crossed, as well as the preseha large number of ports, which served
as places of a lively exchange of goods, contributed the best to the detection of rare
specimens of unusual items. Eventually these items were included into collections and
became commercial items. Italy became ari the first European countries where
natural items had been collected along withrceseof art (LaurenciecMinelli, 2017;
Sotnikova, 2004; Yureneva, 2002). Practical interest of physicians and apothecaries
also prompted the receipt of unusual naturahd raw materials from overseas, some
of which were used as medication allowing to explore their features and influence on
the human body. Accordingly, it demanded the improvement of methods of collecting,
storing and processing of these materials. Itatibpsicians and apothecaries in the
early 16" century had amassed the best collections of naturalia. The amassment of
natural collections became such a popular and prestigious practice that people of the
middle class, secular and spiritual authoritiesyalsas nature explorers had started to
collect and amass naturalia in their private collections. Natural collections were also
organised at universities, academies and scientific societies. Eventually the number of
collections in Italy grew rapidly up 850 (Olmi, 2019).

The transformation of collections into natural history museums was prompted by
the development of natural history as a branch of science. The passion for collecting
naturalia in Italy gave an enormous impulse to the renaissance ddlrstignce. The
ways nature has developed were studied in universities of Padua, Pisa and Bologna, as
well as at judicial institutions, academies, pharmacological societies, private
laboratories etc. As a result of using collections, new approaches tragiqi of
nature and research techniques, Ulisse Aldrovandi {I&f2) and Athanasius
Kircher (1602 1680) had changed the historypat ur al s ci enppd& ( Ma L
68).

https.//www.hst -journal.com

Renaissance culture most clearly manifested in various forms in Italy. Bitizer
of Bologna and Padua had appointed the very first professors of natural philosophy.
The first botanical gardens were created as well, while natural history collections had
been used as educational Il nstruments
philosophical understanding of nature (Sotnikova, 2002, p.; Maur i 8k, 2 C
68; Aldrovandi,1668).

Renaissance collections were generally universal and consisted of, beside
naturalia, pieces of art such as paintings, engravings, jewellery, numisaraptes,
artistic textiles etc. Items of natural origin were represented by ivory products, amber,
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minerals, gems, hunting trophies, as well as scientific instruments, globes, astrolabes,
compasses, being stored separately but treated as a single colleddanur i s
2002,pp. 8-68; Grickevich, 2004, p21i 23).

Items to such collections were gathered either randomly or systematically, often
not only considering their historical, scientific or artistedue, but also particularity.
Such selection of collection items led to an amassment eftade materials, wbh
caused a negative attitude towards the collection in general (Yureneva, 2002). Unlike
them, collections that had been created considering scientific principles gained final
recognition. Renaissance I|Italian fimusec

One of the earliest and most notable
Ulisse Aldrovandi (15221602) (Fig.1,2), the first professor of natural philosophy and
founder of the first botanical garden of the University of Bologna, Michele Mercati
(1541 1593), papal physician and curator of the botanical garden, and Francesco
Calzolari (15211600), apothecary of Verona, as well as the botanical collection of the
physician Andrea Cesalpino (1511903). The cabinet of Ferrante Imperato, the
apothecaryb Napl es, which was created in 15
museo de Ferrante I mperatoodo and was ¢
natural history museum (Olmi, 2019).

https.//www.hst -journal.com
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Figure 1. Uliése Aldrovandi (15221602). Photo engraving fromehMuseum
Bologna by OChervonenko, 2018.
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Figure2.The current view of Aldrovandi 0s 1
O. Chervonenko, 2018.

Collections of naturali’ver e cal l ed Amuseumo only |
storage and demonstration of unusual or valuable items had different names. In Italy,
Astudiolo natural ed was the most widesp
cabinets as museums, i in those times was considered a synonym of the word
Acoll ectiono. Therefore, the word Amus
specimens of natural origin were stored and studied. In 1669, Paolo Boccone first
gualified collections of naturalia @& museumo and noted the
hi story museums had earned in Italyo (C

Collecting became a sphere of activity of the upper ¢lastellectual and social
elite, whose authority was risen by the presence of cabinets or botaaidahg in
their estates. Collections also became a source of scientific investigations and
instrument for education of students. Catalogues of natural history museums of Italy
until the late 18 century alongside catalogues of libraries and observatories, as well
as descriptions of workrooms, played a leading role in coordination of scientific
activities. Therefore, naturalia became study objects losing their utilitarian
significance, which is ammon for museum items.
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The Kunstkamera genre.
Since t he Renai ssance, t he first p
Akunstkameraso had appeared. Kunstik ame |
1Btenturies.

The view according teswbitébcleh&ndityo nsiac
considered as museums appleeasrseidn gi,Bl20Bb®GmMme
329 ; Ginzburg, 1953) .
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can see complex collattiommsi nalhnad iomg c
Acuriouso items and works of painting
of et hnographic and memori al character
groups, have reached our ti me.

The first pamingalngsplodt Aapmear ed ‘1 n t
century and became widespread in the
painting of the Dutch painterilBé&mhr airbd
anatomie des Doct otri elrutl plo6 3 2S,i glherer Ha aiq ¢
not see a Amuseumo interior. According
in WPwneg 1632 in Professor Nicolaes Tul j
burgomaster of t heessvedny haeat tRave,tiz2n@l
PBonafasksallggest ed that the painting sho
with a |ist of municipality members i

BonafoRR02). AnoMukerk haretr dreitteice eld. a vo
Professor Asd( &1858644\V)e,s atiHd uFIl emi sh natur
modern medical anatomy (Fehner, 1964)

of one of the seven books of Vesailius

medi corum Pat auiDendalumamof eog@roiri s fabr
15430.

We suggest t hat the ppottrmaitt, obr t
ener Fil1581k0or ipmra n(tcead. iInd &6 s Bi b

enl ight
(151519), whicPRrewgsesei saud volumes, 1 s
interior of the first renaissance dkun:
|l i susa Sirakhao, -Yihrmatuauws WiBooddkm odf tYhees
can sSS&kerfFf.na inumamadedomy smator al hi stor
i nstruments 3@nd books (Fig.

FSkorina also was the founder of the
1535 under King Ferdinand | (Shemyakin
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Figure 3. F.S k o r kumstkansera. Sekéngraving, 1517Snyder, 2008, 21).
Yureneva ( Yur2e3n)e vsae e s2 On0a3t, u rpa.l history
engravingislBoenthrei els5s5 with i mages of r a
bottles, flasks with | abels written in
they are i mages of pharmaci es. For i nst
| ocated innalif@8&se nbWwioldti | sk Di strict
Johann Geiter, a German apothecary. Fr
FriedrichilBuny)e (F)i70A2Bezi aki n, Ki por enk
Yureneva refers hbeexactl|ly that type of
Based on the analysis of catal ogues
exploration of the display of | ocal hi s
i mages of Akunstkamerao collection¥$hi
may suggest that despite the wi dendomygeadd
the Ukrainian szl achta (hetmans, Cossac
thelB&%enturies, collections in aMester nT!
was mani fested in the creation of art
decorative and applied art and s mal |
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(Al eksandrovych, Bazhenova, Rahauskene
However ,ulwe ass@ consider the possible
Akunstkamerao type of interior.
Figure 4. The building of the apothecamuseum in Podil, Kyiv. Courtesy of
D. Kepin, 2017.
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TR e T eSS
] 2vel
Figure 5. Part of exhibition. Courtesy of Xepin, 2017.
The development of natural hi story mt
The first treaties on muselo7fcoegyt Uirn eB
wor ks onf K&.i cheber gauBocMun i chhl olrbeebnBcnee il 5
Lyon 188 pbmalcher, LeMajzorg, 1KI58I; Reli6s’kie ,
Wol fenbg¢gtt el 1685 (tygulski, 1982 ; Wai
Il n these treaties, a museum i s defin
items whicbuame ohteparetst for | earned pe
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whi ch are coll ected, di splayed and r ec
Kvichebergau was the first in European
Ai deal 0 misegmodomresight sections, which
culture and the natur al hi story of a ce
of museum would be devoted to the achie
of natbratomandal di sciplines. The scie
thematic museum exhibition. Il n 1561, t
museoi bgg catal ogues of natur al and h
Net herl and30@Xepin

The EnglishBpkiohoswhloef oEnded the ex|
Modern era, noted in his work fiPohval a
should have a Iibrary, a botanicafiagar
uni versal mo d e | of ature created prive
chemical Iaboratoryo (Sotni kova, 2004) .

| n another wor Kk, AThe New Atl anti so
practically described tchensesudtnurteh eo fc
ASol omonads Houseo. He proposed to dis
scul ptures of inventors, that 1is, he fi
technol ogy (Bacon, 1977) . slenr itphtiiso nwoorfk
gardens, apothecari es, par ks, Areserves

Il n 1621, the Danish physician Ol e Wo
hi story c6a)b.i nlen 65%y, he published the
Copenhagrent uemdt i tl e AMuseum Wor mi anum,
naturalium, guam artificiguae Hafniae L
book, he presented a description of al
Eur opean Muswrutnr iiegseems were <c¢classified b
(minerals, plants, and ani mals) and by
will and testament, Ole Worm presented
1670, Itehcet i oml has been displayed I nt|

Copenhagen (Yureneva, 2002; Grickevich,
The great Czech educator John Amos C.
Pictusbo (1658) considered t he Latin
St udi osus, ésecretus ab hominibus, sol us
man who studies sciencesé sits alone fz¢
(Komenski 6 L1957, p .
In the 18th century, theoretic contributions in museology as®d in European

countries. In 17041 7 1 4 , I n Frankfurt, three vol ui
encyclopaedic edition by the German physician and collectoB.Malentini were
publ i shed. Il n 1727, in Leipzig, thye ha

C. F. Neickel, in which the first classification of museums in Europe was proposed: 1.
ASchat zIBacaletdon of items made from precious metals, items of art and
natur al hi story; 2. @& @adamneteansgsing ofBem$ai Kur
arts and crafts, ceramics, glass, as well as tin, ivory, medals, coins, scientific
instruments, plaster casts and graphic art§i Ant i gui t adt eabikebahme r ¢
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Figure 6. Ole Worm's ceiﬁinét of_curiosities, from Museum Wormlanﬁllstoria
1655(Richards, 2012).

A great contribution irntimn@esiddI{&yy 7
Based on his own collection he created
1730s. Linnaeus was one of the few sci
devel opment of nat ur al hi story museol o
published his treatise fAlnstructio mus
museum iansstamute which functions incl ud
i nvestigation of material testimoni es ¢
the first who began to prepare museun
countries, sgclamdiEmpi rlee Rhho had def en
history museolo39) (Bobrov, 1970, p.

The | argest figure in the Ger man <cul

JW.wvon Goethe devoted great attention t
museums and to methods of preservation
he dededopeoject of a museum display of
Goethe proposed methodol ogi cal recomme
hi story and anthropology collections. F
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The establishment of museology in Ukr
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FiguMenEent t o YotierDmaokbobdlyaethy ch (Lv
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Concl usions.

Summing it all up, we can conclude that the emergence of natural history
museums was promoted by the cultural and scientific development of the society. The
first natural history museums were not successors of someyseums such as
princely or monasteai treasuries, cabinets of naturalia, kunstkameras but appeared as
a reaction for social needs reflecting the worldview of that particular society. We argue
that i n historicausstmdimuSeptumdo tcod-he cil
mus eumsopoarrael tcehmar acteri stc¢s fpawhbpbennb
mus e umo epochs need further semanti c
arguments, we propose the following periodisation of natural history museum
development for Europe:

w Pre-scientific stage:
wl. Primeval erai development of world perception and formation of natural
knowledge of ancient humans
w2. GreekRoman erd appearance of the first written data on nature monuments of
Europe;
w3. Middle Agesi appearance of th@rst natural history collections of museum
importance in the I'8century

ww. Scientific stage:
w-lL Renaissance and Enlightenménthe emergence of museology as science and
formation of museums in the 157" centuries;
w-2L 18" centuryi first half of the 19 centuryi the emergence of natural history
museology and formation of awareness of objeftsiature as those that require
scientific research and possible preservation for future generations;
w-BL Second half of the I9centuryi first half of the 20" centuryi development of
scientific concepts of natural history collections display;
w4 Second half of the 20centuryi establishment of scientific schools of museology
and scientific disciplines.

The formation of natural history museology in Ukraine took place in the second
half of the 19' century to the 1920930s. Methodological basefor exposition,
preservation and census of natural items were developed during this very period.
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Some methodological issues of the history of science and technology

Abstract.Further development of the history of science and technology requires
the solution of a number of methodological problems. The article considers the object
and subject of the history of science and technology, its place in the system of sciences.
Today, nore and more people are turning to the factors that determine the interaction
of the society with the environment (productive forces of the society), to study which in
the historical aspect and called a special scientific discipliriee history of scierec
and technology. The society as an object of knowledge is a biological organism of the
highest | evel of o-riglaidualsz la déxistoand developd io ¢hé | s
environment due to its own entropy. The society organizes this removal through a
specialized subsystem formed oa thasis of technical devicesit ec hnoSheher e
success of such a process is ensured (through the informatidh g another
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subsystem t h e A n o.oThgsé bsgstems include both ideal and material
objects. The @mposition and development of the technosphere and noosphere are
considered in the article. It is shown that the functioning of the technosphere is based
on its interaction with the noosphere, which provides information about the
environment and controlshé effectiveness of interaction with it. It is formed by
combining the mental structures of individuals through sign systems. The production
process that ensures the functioning of the society begins with the noosphere, which
through individual consciousse controls the actions of each individual, who through
the means of production (technosphere) interacts with the natural environment.
However, the gradual development of productive forces leads at some point to the fact
that the information needed by timelividual to perform all necessary actions for the
benefit of the society, ceases to fit in his individual consciousness. As a result, there is
a new social phenomenanthe social division of labor. On the one hand, there is a
division of technological merations between different performers (technological
division of labor), and on the otherthe selection of individuals who coordinate the
efforts of performers and receive impetus to work not directly from public
consciousness, but through these pergsaosial division of labor). As a result, there
are special relationships between individuals and their groups (production relations),
and thus begins the class period of human existence. And it will continue until the
development of productive forces lsdd the full transfer of all technological functions
to technical systems, which due to the direct interaction of the noosphere and
technosphere will put an end to the social division of labor. However, the development
of productive forces is also accommad by the acceleration of entropy in the
environment of mankind the geobiosphere of the planet Earth, which is gradually
making it less and less suitable for life. The cardinal solution to the problem is the
prospect of humanity entering infinite space

Keywords: history of science and technolggyechnosphere noospherg
productive forcessocial division of laborsocial consciousness
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Formulation of the problem.

The history of science (nhatural science) and technology has existed for a long
time, and recently, due to the processes taking place in the scientific and technical
spheres, it has received additional impetus to development. However, it is still
impossible to say that this science has fully formulated its methodological-basis
althaugh a number of experts have paid considerable attention to these issues.
Philoo p hy , whi ch <c¢l ai ms ({bbtlesciencelaed techinologyine t
solves its own problems. For example, philosophers of technology believe that
technology has a different object and subject from technology and technical science:
technology, technical activities and technical knowledge esltaral phenomenon
(object); development of technical consciousness that reflects this object (subject).

It seems indisputable to us that the development of science and technology must be
based on a solid methodological foundation, which can be builtoyndping to some
extent beyond the actual sciende the field of social sciences. Attempts to limit the
empirical material to this science alone may, in our view, lead to formalistic exercises
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that are devoid of heuristic value. Therefore, the creaifosuch a foundation will
require joint research by experts in various fields of knowledge.

The defined facts, firstof al, ooc er n t h e s c hisgonytofis€ienae st

and t e c.Wecardinghg thhedquestion arises about the specificatidheobbject
and subject of this science, the nature of its links with other scientific disciplines. The
question oft he i1 nternal hstowgt wrfe socfi enfise @AnN
important, as it combines tw different social phenomend s ci enceo
At ec hn &dcloa them needs a separate study, as there are certain features of
formation and development. At the same time, they together, in a way, determine the
nature of the evolution of society. That is why an unbiased analysis of the interaction
between these social phenomena allows us to scientifically predict further social
development.

https.//www.hst -journal.com

History of science and technology as a scientific discipline.

History of science and technology belongs to the field of historical sciences.
According to a stble definition, any historical study reproduces a certain process of
development. However, the level of theoretical generalization of historical material
may be different. The greatest degree of theoretical generalization is achieved, as a
rule, in the feld of economics. Thus, in historical reseapmeference should be given
to fAmat eri al -eaeanomicualiionsaas theobagis of other processes in
society. This approach has become decisiveinhes@ri s ci ence oaser t
a methodit has given and continues to give very fruitful results ... scientists, even those
who do not share the materialist view, have learned in part under the influence of this
trend to pay special attention to the economic history which they had despisecebefo
(Tarle, 1903).

However, historians primarily proceed from internal social relations; the
relationship of the society with the environment, if taken into account, then at best as
a secondary factor. However, today the historical role of those factirddtermine
the interaction of the society with the environment (technological structure, scientific
and technical level, availability of natural resources, etc.) is becoming increasingly
clear. To study them in historical development, perhaps, is callspecial, very
specific science, callehistory of science and technolagy

The specific purpose of research in the history of science and technology and its
study may be different. It seems appropriate to identify at least three goals and,
accordingly, three approaches, each of which has its value and signifitance
depending oithe tasks to be solved:

a) Practical i to use the positive and negative experiences of science and
technology in the processes of their current functioning. This aspect of the history of
science and technology plays a particularly important role in spéeifisi in relation
to both science and technology, as well as their relationship.

b) Methodological to understand the internal laws of science and technology as
certain social phenomena that ensure the success of their scientific analysis, and hence
the forecast.
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c) Worldviewi mainly for the possibility of understanding the role of science and
technology in social development and their interaction with other social phenomena.
This allows us to better understand not only the processes of development of science
and technology, dwalso social processes in general.

In particular, systematic and comprehensive ideas about science and technology
as social phenomena, their functional structure, development and interaction allows a
specialist in a particular field of science and indipalar field of technology to clearly
define their place in the society as part of the latter, to correlate their problems and
tasks with general tasks and prospects for the development of society as a whole. The
study of this discipline, methodologicahd sociological problems considered in it, first
of all has a positive effect on the formation of general historical ideas by specialists in
various spheres of public life.

But, like any science, the history of science and technology will develop more
suaessfully, the more clearly it will define its tasks and methods of solving them. And
one of the most important is the question of the object and subject of this science.

https.//www.hst -journal.com

The object and the subject of history of science and technology.

Despite its specificity and being a completely independent scientific discipline,
history of science and technoloigyclosely related to other social sciences, especially
general history and social sciences (historical materialism, philosophy of history),
which are part of theocial sciencesAs for the history of science and technology itself,
today, as noted above, it is common to refdrisborical sciences.

History of science and technology, as well as general history, ha®hgeitsthe
societyin its development, but they consider it from different angles and aspects,
according to whiclthe subjecof their research is significantly different. It is generally
accepted thathe objectof cognition is a set of qualitatively certain phenomena and
processes of reality, significantly different in their internal nature, basic features and
laws of functioning and development from other objects of this reality. At the same
time, the subjecbf knowledge is a certain holistic set of the most importarunia
respect or another components, aspects, properties and characteristics of the object of
knowledge, which is directly studied by this research.

General historyhas as its object the formation and interaction of various social
formations as a certain @atively existing phenomenon, consisting of a series of
successive interrelated events. Not only a certain functioning, but also the very
existence of these entities directly depends on their production activities, which, in
turn, depends on their internatganization in this process. Thus, general history
actually considers historical progress as a process of chapgidgction relations,
which for general history are sedtifficienti taking into account the superstructures
they have defined political, legal, religious, etc.

After all, all existing processes are determined by the driving factors that ensure
the interaction of society with the environment. The success and nature of interaction
depends largely on the ability of society to influence therenment (directly related
to technology and the level of information about the environment necessary for the
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success of such influence (which is now most fully embodiesclgnce especially
natural science).

Since, despite the close relationshipiesce (science) and technology are
different social phenomena, it seems logical at first glance that different sciences
should also study their historical evolution. Accordingly, it would seem logical to
conclude that the subject of research in the histbscience is oné the study of the
development of knowledge of laws and phenomena of nature, and in the history of
technologyi another: the study of the laws of development of productive forces.
Therefore, it is sometimes believed that there are tvienses, but very close in
research method.

Such a conclusion could be considered logical if the productive forces of society
were really reduced to technology. However, it is man who is armed with the technique
and the amount of knowledge necessary toteraad put it into action, is the most
important component of the productive forces. Therefore, what are called productive
forces, these factors (information about the environment and the possibility of
influencing it) are only in aggregate. Accordinglyea a separate study of the history
of technology as a certain force of knowledge is transformed primarily into the history
of knowledge that is materialized, in the history of the relevant natural sciences (Kuzin,
1990). Without such interaction, sciermecomes pointless and technology powerless.

Thus, history of science and technolggyaving the same object of study as
general history(i.e. the society), its subject is not so much the historical development
of society, or even a separate developmesc@nce and technology, and he also, as
a phenomenon, of course , is of scientific interesty abole,the evolution of social
productive forces that determine this development.

Natural science and its branches, which study certain phenomena of @&bjectiv
reality, social sciences, which are engaged in various types of processes in society, on
their own provide only some conditions for the development of productive forces of
society. Technology, as a collection of certain material objects, is, figuratively
speaking, a useless @il of 1 ron", and a apuplic pefstneitr t |
becomes an effective tool for connecting the society with the environment. And only
in total all these factors are subject to study both for understanding the driving forces
of history and for prognostic purposes. The latter iseadd by analyzinghe
historical pathof technology developmeintthe whole set of technical devices used by
people, along with the amount of knowledge necessary for their creation and use as a
whole, and in conjunction with other social phenomena.

https.//www.hst -journal.com

The saiety in the environment.

Thus,the objectof study of the history of science and technology as a historical
science ighe society in its evolutionary developme@iven the relationship of the
society with the natural environment, we will assume thatesp is a functionally
integrated entity an organism of the highest level of biological organizatoh fnc e | |
I individuals that function in the environment like any biological organism due to
removal into it owrentropy.
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Entropy in the world we knows constantly growing in all existing material
formations. But if in inanimate matterrisessteadily as a result, then the fundamental
feature of living matter inwhc h entropy i s al)sspintteemdst an
its reductiondue to "remowl” into the environment (Kabulow.d.).

It should be noted, however, that today among philosophers is quite widely
represented the view that the whole universe is recognized aslageldping system.

In such a system there is a vector of growth @maplexityje the development of all
natureis selforganizationor evolution withincreasingorganization of the universe
and its parts, including the terrestrial biosphere (Popkova, 2@081F317). These
statements completely ignore even the indisputable realities, such as that thd&un
source of life and development on Eartimust go out in full accordance with the
second principle of thermodynamics (such realities will once befall other stars and
galaxies).

The processes defined are difficult to call development in the general s¢hse of
word. In fact, only systems that are truly sal§anizing (living) can develop, or,
according to VI. Vernadskij fithe evolutionary process is inherent only in living
matteo (Vernadskij 1991 p.238 Pylypchuk, OYa., Strelkq H.,. &
Pylypchuk,O. O., 2021)). That is,fAliving matted carries out its developmesblely
through the removal of entropy (with its corresponding growth in the environment). In
general, according to one of the creators of quantum mechanics, wedqgobyisicist
E. Schr°dinger, a |living organism r ema
entropy from the environment. What is indisputable about metabolism is that the body
manages to get rid of all the entropy that it is forced to produce vafhie
(Schr °di,pyg#&i76). Azl the dhtientropic (neantropic) nature of a living
system implies that its first and necessary propertsnaserial exchangevith the
environment.

https.//www.hst -journal.com
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Figure 1. The interaction of the society with the environment.
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Obviously, the effectiveness of the system directly depends on the intensity of the
process of its interaction with the environment. The desire to increase its efficiency
inevitably leads to the complexity of the biological organism, which involves its
internal structuring, ie the specialization of its subsystems and the organization of a
certain internal relationship between them. In particular, those organs of the biological
organism that specialize in interaction with the environment are particulacksise
to development. However, at a certain stage to intensify this process in the living
system there is a need to introduce additional intermediate material elements that are
not directly related to the system itself, the complex of which for theetsobias
becometechnology Teithnology occurs when intermediate meamsistroduced to
achi ev e(Jaaperg h9&84). &-or society in its interaction with the environment
technol ogy becomethat separktésnadd conhectsiitbénileel | 0
technephere which today attracts special attention of researchers (Herriidiat).
Perhaps it is the development of this term that gives historians of science and
technology the opportunity to rethink their concept of technology, better integrate
technologyhistory and environmental history, and replace linear temporalities with
multilevel models bhistorical change (Trischle2018).

We will try to present the multidimensionality of the existing process on the
diagram (Fig. 1). In order to reduce entrofhg society organizes its interaction with
the environment through technology. But for the successful material (material and
energy) interaction of the society with the environment requires its information
support. To this end, the society produces, presessid accumulates information
about the environment, about itself as a certain objective reality and about the nature
and features of the interaction between these objects. Accumulated information
systematized in theni n d , create s o meof thensbcetyimest i o n
noosphere.

As for the technosphere, the technical ides that make up its material
A s ub s, being ariginally designed to interact with the environment, are no longer
limited to the directly specified task. The fact is that this interaction is ultimately carried
out by the society in itentirety, which is provided by intrgocial ties:material and
energyon the one hand, amaformationi on the other. Initially, these connections are
made exclusively by "natural" means available to individuals. But in the process of
guantitative growth of the society and with the expansion of its range ¢émo@sof
these funds becomes insufficient. In the field of material interaction, this is the
technique of transport and communication (and later some other typeswaiith
toget her r e psroecsie@oledtdcinique fin contrastdo theechnique
of extrovert,directly aimed at society's interaction with the environment. In general,
they constitute (directly or indirectly) for the society its technosphere.

In the noosphere, the actiw@aterial carrier of social consciousness (ideal) is the
brain of each individual, in which due to information received from the environment
and its processing, certaimental structureare created. In fact, to some extent, similar
processes occur in any biologi@aganism with a central nervous system. But it is
characteristic of the society that the ideal processes in the mental structures of its
components individuals with the help of external material obje(sgn systems)

https.//www.hst -journal.com
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merge into a certain holistic ph@menoni social consciousnessvhich is the

noosphere in its actual existence.

Letds note that both the technospher
formation is evolutionary. In the process of development of the social organism, they
undergo a céain evolution, which represents this development in terms of the
interaction of society with the environmeéntheir history.

Formation and evolution of the technosphere.

Prototechnics became a kind of rudiment of the technosphere]F# .typical
example of prototechnical devices is the cobweb, which is instinctively created by a
spider from a material secreted by its glands (prototechnics I). In nature, there are many
other cases of using your own bodyre¢ions to create avarietyf At ec hni c al
(bees,catgri | | ar s, et c. ) . mdtenalstark @so @isadi and egentuailye x |
only they (for example, beavers for tteonst ructi on of dams)
d e v i areenwmialy aimed at interacting with the envirommef a certain individual
I including hs offspring (in the diagrarm fprototechn ¢ s ).1 | a0

Note that the existing realities are also characterizgd biological
superorganisms  which necessarily create prototechnical devices
(Aprot ditbe@dhhi cssirrently known to us fASsO0C¢
0 r g a n {iesbees,@ants, termites) in one form or another build or use protective
devices (from the environment) and other purposes. Prototechnics differs here
primarily in that it is cread by collective efforts, and different individuals play
different roles in thigpolyethism)Kipyatkov, 1985 p. 16).

LIVING:
removal

of entropy

BIOLOGICAL | FORM OF LIFE

Experience of the species Prototechnique |=— Materials of
7] (mrceofilgételso)nal I environtment 1]
Individual experience Prototechnique II "Division of labor" || |

(conditional reflexes) [ IIa b [ (polyethism)

SOCIAL |FORM OF LIFE

B Ideal component Technology f=——] Material component =
{ | )}
; i Development of
Developm.ent of public L | Technosphere fe— . p Lo
consciousness technical obdjects
ENVIRON-
MENT

Figure 2. The formation of the noosphere.
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However, technology (technosphgees a social phenomenon, developing on the
basis of prototechnics, is qualitatively different from it. Since technology, ensuring the
interaction of society with the environment, serves to meet its needs (individual and
social), its development in the mess of progress of society is in accordance with
changing these needs. The eminent German scientist in the theory of mechanisms and
machines FReuleauxnoted in the last century that withe help of technology we
f o r tbesinteinal processes of the @l worldb act and wor k f or
(Reuleaux 1885, pl). At the same time, the role of technology in the process of
ensuring the functioning of society and the individual (as well as associations that
historically arise within the social orgam) determines itstructureas some (relative)
whole. Accordingly, it becomes the basis of the primaassificationof types of
technology(Griffen& Ryzheva, 2021).

First of all, it should be noted here that the objects together constitute a set of
tedhnical devices that form the basis for direct interaction of the society (through
individuals) with the natural and social environméntonsumer goodsrlheir man
made nature led to the emergence of tools for the manufacture of these items (more
broadlyi means of productign With the change of social conditions there was a
selection of other types of technology, which together and in the relationship form the
basis of the technosphere (F.

At the stage of primitive society such a division did aotur. In the process of
reconstruction of the life of the Paleolithic community it was proved that life was not
separated from production activities and did not stand out as an independent
phenomenon. A fairly clear separation of the means of produatoon fousehold
appliances occurs only with the transition of the society from the collection to the
production economy.

https.//www.hst -journal.com
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Figure 3. Thetypes of technology and their relationship.

As for theinternal structureof the means of production, there are different ways
of grouping objects, and accordingly different classifications. In the most general form
of production equipment, usually divided into three main groups: a) gun equipment; b)
machinery; c¢) automatic egument. Depending on the tasks solved by scientists, a
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number of other principles of structuring this type of technology are possible
(Garanina, 2020).

In the process of lonterm social transformations to the technical devices
designed for interaction abciety with the environment, which are directly part of the
technosphere, are added those designed for interaction between local social formations
and individuals alreadyithin the social organism included in the technosphere. As for
the social processethey provide, these types of technology can be divided into
Aintegratived andfiseparative i respectively, two (unifying and dividing) trends that
have occurred and are taking place in the development of society.

An essential condition for ensuring theeagrity of any sufficiently complex
system is the interaction of its elemergs b sy st ems ) | msaseputafe a|
which something disparate and spatially separated acquiresai detegrity and
f unct i @Smatricki,t2916). To do this, the elements of the system (or its
subsystem) must have a developed abiligpdchange matter, energyndinformation
ie the abilityto communicateroperly between them. As a result, another type of
technical means (technical classyhich has already been mentioned, arises and
developsi means of communicatioft naturally breaks down into two subspedies
technology to ensure communication in tnaterial (ie material, and later in the
energy) spherietransport and technologto ensure communication in thidormation
spheréd communication.

Integrative, unifying processes are leading, inherent in social development at all
its stages. Separative, ie divisive processes are characteristic only of the historically
limited period @ internally disparate class society, ie are used by one or another social
entity in relations not with theatural but with thesocial environment.

Weapongmilitary equipment) are one of the types of equipment that have played
and continue to play an egtmely important role in social processes. No less important
than in intertribal (and later in intestate) relations, weapons were also in the
interaction within certain social formations, namely between the antagonistic social
groups that make them upnother specific type of technology, which also has a
separatist character, dexury items which (regardless of their immediate functional
puu pose) act as a kind.of soci al Apunct u

Thus, technical objects are created in accordancetigtheeds of society at one
stage or another of its development and constitute, together, such a social phenomenon
as technology. As a phenomenon extremely complex and diverse, technology is often
considered by researchers in a variety of aspects (WO )2 However, first of all,
wecan assume t hadetothaman actvities gregated te carfty out the
processes of production and servicaoftpr oduct i ve n(eaeird218pf s
p.6). However, this set is not yet the technospherspase philosophers think (who
present the technosphere ase#developing object). In this casthe subject of its
developmens ignored, because it is believed that the technosphere itself is an artificial
environment created by the society, i.e. sheneset of technical objecthat people
have surrounded themselves with (Popkova, 2018).

According to this statement, wealv e s eparate people w
activitiesadt hesrcdi nd ecppadrr astpehleyr e 0-dewkilao b s ®
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