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The contribution of Academician I. H. Aleksandrov to the construction of
railways and bridges

Abstract. One of the most important tasks of the modern history of science and
technologies is the study of the activities of leading scientists and practitioners of the
past, the influence of their ideas on the development of world science and the process
of training specialists in the relevant sectors of the national economy. In the opinion of
the authors of the article, one of such figures of the early twentieth century is
Academician I. H. Aleksandrov. Historical and scientific analysis of life and activity of
I. H. Aleksandrov as a scientist, engineer, organizer of science is of high topicality due
to the scale and versatility of his scientific contribution. In the context of the
development of hydro-engineering and hydropower, the development of transport
communications, I. H. Aleksandrov had world-class achievements that glorified
national science. Scientific creative work of 1. H. Aleksandrov can be divided into five
main directions of development of science and technologies: hydro-engineering,
hydropower, geographic zoning, railway transport and irrigation. The construction of
the Dnipro hydroelectric power station near Zaporizhzhia (1927-1932) (he prepared a
project and directed the construction of the largest hydroelectric power station in
Europe at that time), the development of the general plan for the electrification of the
USSR (compiled projects of electrification of Central Asia and Eastern Siberia),
participation in the construction plan Baikal-Amur railway line, development of the
methodology of economic zoning of the Soviet Union and the theory of railway “super-
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mainlines” can be ascribed to the academician. The article concludes that the highly
qualified teaching staff of the Moscow Higher Technical School and the Moscow
Engineering School of the Office of the Ways of Communications contributed to the
thorough theoretical training of a young engineer I. H. Aleksandrov. On the basis of a
significant number of sources it was found that occupying different positions,
I. H. Aleksandrov participated in solving complex technical issues of contemporary
epoch, and scientific research was carried out by I. H. Aleksandrov in the context of
the tasks of the engineering science of his time. I. H. Aleksandrov initiated scientific
discussions on the construction of ports and canals, in his work he contributed in every
way to the development of home industry and the introduction of progressive forms of
transport, in particular railway. The authors assert that the modern view on the
scientific heritage of I. H. Aleksandrov in the context of the development of hydro-
engineering, hydropower and rail transport unambiguously acknowledges that in a
concentrated-generalized form ideas, theories and concepts, put forward and
scientifically grounded by academician I. H. Aleksandrov, today contribute to the
development of scientific and technological process.
Keywords: I. H. Aleksandrov; railway construction; railway bridges; railway

transport; railways; railway machinery

Introduction

Investigation of the life and activities of Academician I. H. Aleksandrov was
mainly carried out by historians without the use of a “technical” toolkit, which
objectively made it impossible to consider in full the work of I. H. Aleksandrov in the
context of the history of home hydro-engineering and hydropower. There were no
exceptions to the study of a few engineers who studied the scientific work of
I. H. Aleksandrov. Therefore, the vast majority of publications about the scientist has
a pronounced historical, ethnographic, literary-journalistic or popular science
features. Besides, the main achievements of academician I.H. Aleksandrov are called
only the development of the project and the construction of the Dniprohes and the
creation of the theory of economic zoning of the USSR. We argue that the scientific
contributions of Academician I. H. Aleksandrov are much bigger and more powerful.

Thus, 1901-1912 in the life and activities of I. H. Aleksandrov is characterized
mainly by railway engineering projects (various man-made structures for the
Orenburg-Tashkent railway, projects of engineering structures for the lines of
Simbirsk-Ufa and the Central Amur Railway, the bridges across the Matyra, the
Finnish bridge, Starytskyi bridge, etc.). In 1920-1925 I. H. Aleksandrov developed a
draft of the Demuryno-Marhanets high-speed railway, proposing the use of electric
traction. During 1921-1923 1. H. Aleksandrov was the head of the regionalization
section and chairman of the Commission on new types of transport of the State
Planning Committee of the USSR. In 1931 he proposed the idea to construct the
Baikal-Amur high-speed railway. In 1932 he was a member of the Scientific and
Technical Council of the People’s Commissariat of Railways (NKPS) of the USSR.
As Chairman of the Transport Commission of the Academy of Sciences of the USSR
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I. H. Aleksandrov defended the development of the railway (the construction of
locomotives, the introduction of electric traction and the development of rolling stock
for various purposes), automobile, river, aviation transport, pipelines, and the
construction of seaports.

In addition, the academician’s papers include scientific articles, which indicate
that in the area of his scientific and engineering interests there were urgent issues of
rail transport development.

Research methods

The methodological basis of the work comprises the scientific principles of
research, such as objectivity, historicism, systemic, complexity (Pylypchuk &
Strelko, 2017; Pylypchuk & Strelko, 2018a; Pylypchuk & Strelko, 2018b). The
principles of objectivity and that of historicism enable consideration of the studied
historical events in their interrelation and development, giving the grounds to a
comprehensive analysis and reliable assessment of historical facts. The application of
the systemic method to the work allowed investigating comprehensively the
achievements of I. H. Aleksandrov in the field of railway and bridge construction.

Results and discussions

At the turn of the XIX-" and XX-" centuries, a large railway network in the
Russian empire, surpassing the network of any European country, as well as the
largest in the world along the length of the railways, the availability of a number of
technical advances showed a relatively high level of rail transport development in
Russia (Kharlanovich, 1994, p. 132). In the 1890s there was an industrial upsurge in
the country and at the same time the second rise in railroad construction. Between
1890 and 1900 more than 21 thousand miles of new railway lines were built. The
length of the railway network, which amounted to 29,400 km in 1889, grew in 1900
to 50,700 km, i.e. in 60%. A number of railways were built in the VVolga region, in
black-soil provinces, in the north, in the Trans-Caucasian region. In the 1880s, the
Trans-Caspian Railway was built in hard natural conditions, through a sandy desert.
Since 1900, research had been carried out, and then the construction of the Orenburg-
Tashkent railway with a length of 1852 km was initiated. In 1909, for goods
transportation from the ports of the Caspian Sea, the Astrakhan-Red Corner line was
put into operation deep into the country. At the same time, a railway line 236 km long
from the Armavir station to Tuapse was built. In 1891 the construction of the Great
Siberian Road from the Urals to the Pacific Ocean began (Soloveva, 1975).

In the 1890s fast-growing industry influenced the development of railroading in
the Russian empire and provided the railways with the necessary equipment. In 1900,
the number of locomotives increased to 12.6 thousand, freight wagons — up to 290
thousand and passenger cars — up to 16.4 thousand (Mokrshytskyi, 1941). Since the
’80s of the XIX-" century, the role of the state in the development of rail transport
was getting stronger. The policy of governmentalization of railways was carried out
all around the country: firstly, new railways were built at the expense of the state, and
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secondly, private railways were bought up by the government. From 1881 to 1900, 37
private railways were bought out, including the railways of the Main Society of Russian
Railways. By 1912 about 70% of the network of main railways was “in the hands of the
state treasury” (Vykup Yuho-Zapadnykh zheleznykh doroh, 1906, p. 81-83).

In 1885, the Statute of Russian Railways was approved, which regulated the
activities and responsibilities of the railway administration (Khadonov, 1998).

Since the late 80’s of the XIX-" century, railways management in Russia was
carried out by three agencies: the Ministry of Railways (MSS), the Ministry of
Finance and State Control. In the MSS there was concentrated all the administrative
management of state railways, under its jurisdiction the technical, operational and
economic aspects of the railway were. In 1892 in the MSS there was created the
Engineering Council, which was involved in the development of technical
specifications for the construction of railways, railway projects, estimates, feasibility
studies, etc. (Salov, 1908).

The huge rise of railroad construction, the commissioning of new railway lines
served as a powerful impetus for the further development of the metallurgical and
machine-building industry, for economic and trade relations with other countries.
Thus, at the end of the nineteenth and early twentieth century, the construction of
railways in the Russian Empire had become large. And this had led to the need for the
construction of many metal bridges. By that time home engineers had gained
extensive experience in the design and construction of bridges and systematization of
their technical solutions (Zenzinov & Ryzhak, 1978a). At that time, an independent
branch of construction machinery was formed as well, in which a special role was
given to building mechanics development: bridge designing and erecting.

However, before being actively involved to this process Ivan Havrylovych
Aleksandrov had gone a long way. In the Moscow Technical College (today it is the
Moscow State Technical University named after M. E. Bauman), in which the young
I. H. Aleksandrov, lectures were delivered by Yevhen Oskarovych Paton, at that time,
a young professor. He was a well-educated engineer, an outstanding connoisseur of
bridge construction, theoretical and practical construction mechanic engineering
(Zenzinov & Ryzhak, 1978b). Over time, I. H. Aleksandrov and Ye. O. Paton
established friendly relations during their joint work on the design and construction
of large bridges. That is, in 1896, in the third year of the technical school,
I. H. Aleksandrov took a great interest in bridge construction and decided to devote
all his life to this. In 1898, Ivan Aleksandrov moved to the Moscow Engineering
School, which in a few years was renamed the Moscow Institute of Railway
Engineers. The course in this school was designed for 5 years: three years of
theoretical studies and then two years of practical training on a railway. The
theoretical course of the mentioned engineering school I. H. Aleksandrov completed
in 1901. The practice took place at the construction of the Orenburg-Tashkent
railway, where he was engaged in drainage problems solving and designed road
structures: bridges, viaducts, and later on he directed their construction.
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In 1903, after ending his practical training, I. H. Aleksandrov returned to
Moscow. He submitted a detailed report of his work practices and, after its defence,
received a diploma certifying his approval as a civil engineer. Just-graduated
engineer I. H. Aleksandrov went back to Central Asia, where during 1904 he worked
in the Office of the section on the construction of the Orenburg-Tashkent railway (the
office was located at the station Turkestan). In 1905 when his work contract on the
railway construction finished, I. H. Aleksandrov returned to Moscow and restarted
his work under the leadership of Ye. O. Paton on designing large bridges. Together
they developed some issues of construction equipment; in particular, they were
seriously engaged in calculating the dependence of additional stresses on the stiffness
of riveted nodes of bridge farms (Zenzinov & Ryzhak, 1978c).

Works by I. H. Aleksandrov in the field of bridge construction (construction of
poles and runways) have undoubted interest till now and reflect his work as a talented
practical engineer. Although among other engineering works by I. H. Aleksandrov
they are a small volume, their value is quite large. It is I.H. Aleksandrov who
introduced into the practice the landing for collecting runways, wooden portal cranes,
which were used in bridge construction as long as the middle of the XX-" century.
He created many projects for light pedestrian bridges, various railway bridges of
small, medium and large runs, a number of racks, caissons for erecting bridge
supports, etc. In general, I. H. Aleksandrov, working on the construction of certain
railroads, being at the very young age, carried out projects and participated in the
erection of more than two dozen original structures, in the functioning of which the
reliability, simplicity, and clarity of the schemes were closely linked, lower
complexity of manufacturing and erection compared with the bridges of previous
years and others designs.

To select the system of the runway structure to be built I. H. Aleksandrov in his
projects necessarily took into account the production and economic characteristics of
construction: the complexity of manufacturing and erection, weight, transportation,
etc. Based on the works of well-known Russian bridge builders, 1. H. Aleksandrov
made a significant contribution to this field with his innovative work. Ivan
Havrylovych not only designed but also supervised the work on the manufacture of
metal structures of runways, various devices, and mechanisms for servicing all the
operations for the creation of caissons for the erection of bridge supports. The
construction of railway bridges and railway overpasses by I. H. Aleksandrov is worth
particular mentioning. Thus, until 1906 there was the construction of the Orenburg-
Tashkent railway, where, according to the projects by I. H. Aleksandrov, several
bridges and many other structures were built (Sybyrskaia tsentralnaia zheleznaia
doroha, 1889).

The discovered materials allow us to consider the participation of
I. H. Aleksandrov in the development of bridge structures for artificial premises on
the Orenburg-Tashkent railway, bridges across the Neva, the Moskva and the Volga
rivers. On the specified railway line, based on local conditions (the width of water
obstacles, the presence of an intersection with the roads, geological conditions) the
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main practice was to design bridges of small runs in the form of cut-out beam
systems. This determined I. H. Aleksandrov’s choosing the appropriate constructive
decisions on runway bridges. The operation of these runways is characterized by an
analysis of the interaction of those real forces (in the form of the effect of a constant
load on the weight of the railroad, and of temporary loads, on the re-variable load, as
well as on a uniformly distributed load) that are created while the train movement and
are taken into account in the calculation the “effort” scheme. These “forces” are
perceived by the cross section of the metal main bridge trusses in the form of bending
moments and transverse and longitudinal forces. I. H. Aleksandrov, considering the
development of cut-out beam systems of bridges in the nineteenth century, noted that
they were simplified for the purpose of “successful” manufacturing. That is, aesthetic
considerations dictated the use of these systems to obtain “clearer and more common
lines” of different forms of bridges.

Of course, I. H. Aleksandrov in his research relied on the scientific and
engineering concepts and engineering practices of predecessors. So, developing the
heritage of M. A. Beleliubsk%/i in the field of bridge construction, I. H. Aleksandrov
at the beginning of the XX-" century unified the runway bridges. For small bridges
from 7.2 to 19 m long there were unified cutting beam designs with a solid wall
height of 0.92-2.3 m, with the “top” movement; with lattice farms with a height of
2.8 m at runways 19-21 m. In these runways, the bridges of two main unified beams
(or trusses) of cross-sectional construction were “split” with lumbar vertical and
longitudinal horizontal ties.

From 1905 to 1910, I. H. Aleksandrov, besides solving other problems, was
actively involved in the design of railways and bridges. In particular, he took an
active part in the development of the Orenburg-Tashkent railroad project, a number
of bridges (the Finnish bridge over the Neva, the Borodino bridge in Moscow, the
Starytskyi bridge over the Volga, etc.). Since 1912 scientific and engineering
interests of I. H. Aleksandrov moved on to study irrigation problems, he developed
projects for the construction of irrigation canals in Central Asia, which actively began
to be used already in the soviet period.

The first large bridge with the participation of 1. H. Aleksandrov was built in
1910-1912 in St. Petersburg (engineers M. A. Beleliubskyi, H. H. Kryvoshein,
I. H. Aleksandrov, architect V. P. Apiskov, assistant engineer M. A. Chystiakov) and
it was called — Finnish Railroad Bridge. The pedestrian movement on this bridge was
forbidden. The design type is an arc with “bottom” traffic, a metal one, of seven runs,
the main run up to 44.7 m, the total length of 1139 m. It is interesting that the bridge
had two railway tracks (Bunin, 1986).

History shows that St. Petersburg at that time along the entire course of the Neva
began to be systematically built up by large bridges. Among the large bridges across
the Neva — Liteinyi, Troitskyi, Okhtynskyi — the Finnish bridge was built on the order
of the announcement of the competition. The design of this bridge was absolutely in
line with the high technical requirements of the time; its design was executed in a
modern style. Cross-through arches with a tightening motion, “bottom” traffic and a
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split run in the middle of the bridge are very favourably distinguished from other
bridges. Thus, the bridge design reflected that time fashion: addiction of the
combined systems and was executed in a clear engineering spirit. The Finnish bridge
had seven arched runs. A significant increase above the river banks and the need to
eliminate the level crossroads required the construction of a reinforced concrete rack
— one of the first buildings of this kind. Externally, the bridge looked “heavy”, but the
approach used in its construction became a bold innovative solution. Today, after
reconstruction, this bridge consists of 4 identical runs of 100 m each, in the form of
arches with “bottom” traffic, two coastal runways and a split bridge in the middle. On
the left bank, the entrance to the bridge passes by a railway multi-run overpass (built
in 1911-1923 by a Danish company), on the right — a metal overpass. The
engineering principles adopted in this bridge also influenced the system of the last of
the city bridges constructed at the same time, and in this construction, the advantage
was given to the beam-indistinguishable cross-section system with the lower
curvilinear belt (Kochedamov, 1958).

In its constructive and compositional solution, the Finnish bridge is similar to
Velykookhtynskyi. The construction of the Finnish bridge was repeated: the railway
bridge across the Daugava in Ryha, it also resembles the famous one-run arched
bridge in Sydney (Australia). For some time this bridge was called “New”, and
subsequently it became known as the “Finnish” because the bridge was built mainly
on the funds of the Grand Duchy of Finland, which connected the Finnish railway
with other railways of the Russian Empire.

We believe that the participation of I. H. Aleksandrov in the construction of
such a significant bridge across the Neva River in St.Petersburg is a great
achievement by a young engineer. This bridge made I. H. Aleksandrov’s name well-
known in the engineering world. Actually, this became another success
I. H. Aleksandrov in the construction of large bridges. Thus, in the years 1911-1912
in Moscow, through the river of the same name the iron arches of the Borodino and
Novospaskyi bridges began to be built (Nosarev & Skriabyna, 2004). The
competition announced on the draft of anniversary Borodino Bridge, involved the
best specialists of the time. Particularly interesting were several projects. Thus, one of
the bridges in three runs, very successfully decorated in the memory of the Battle of
Borodino, belonged to academician H.P. Prederii. Another project by engineers
H. H. Kryvoshein and I. H. Aleksandrov, architects V. O. Pokrovskyi and
Ye. |. Konstantinovych had four runs, emphasizing the national character of this
monument, reviving the traditions of the famous builders of the Great Stone Bridge in
the forms of the national stone architecture. Unfortunately, these and other, not less
interesting projects were not implemented.

I. H. Aleksandrov took an active part in the construction of bridges in other
cities and on ordinary roads. The widespread of metal bridges of various types are
characteristic for the end of the XIX-" and the beginning of the XX-" century. At the
beginning of this period, there were still trends in the construction of cast iron arches.
But gradually the leading role was taken over by the iron beam farms that were
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“transported” to the city from the railways, where they had long been used on a large
scale. A number of city bridges of cantilever-beam type with a “bottom” traffic were
being built. These include bridges in cities Pskov, Novgorod, Kyiv, Saratov, bridge
projects for Nyzhnii Novgorod, Irkutsk and other cities.

From the beginning of the twentieth century, the massive construction of bridges
from reinforced concrete was promoted by M. A. Beleliubskyi (Komech, et al.,
2012). The beginning of this process was the construction of regional and local
bridges in the territory of modern Ukraine. In the majority, these were bridges of a
very simple beam construction without claims to the ‘“high” architecture, but
inexpensive and easily built. They represented the interpretation of wooden bridges in
reinforced concrete, had original split icebreakers, but were primitive in shape.
Subsequently, reinforced concrete was widespread to the railway structures. For
instance, on the Kruglobaikalskaia railroad, all bridges, except for the big ones, were
built of reinforced concrete. Some of them even now have a very picturesque look.

I. H. Aleksandrov also joined the process described. He is the author of the
magnificent Starytskyi Bridge, built in the town of Starytsia, a small and obscure
town on the Volga, 65 kilometres from Tver (Prokofev, 1965, p. 312-319). It is
noteworthy that the construction was carried out at the same place, which in 1912 the
military  engineer, professor H.H.Kryvoshein and a young engineer
I. H. Aleksandrov offered to the city authorities. But their proposed project was never
fully implemented. However, in the old photographs, we see a bridge, somewhat
similar to the modern one. The modern look of this bridge built in 1963 is impressive.
There is definitely a lot for its design taken from the project by .H. Aleksandrov. The
old bridge by I. H. Aleksandrov had served exactly 50 years.

For medium and large runs I. H. Aleksandrov developed unified run-off
structures with a length of 36-85 m with grating main farms, with “bottom” traffic.
Horizontal bonds took place on the upper and lower bridges belts, on the supporting
slopes were assembled portal links — frames; the upper and lower belts of the main
farms were executed as two-walled. Thus, the projects of such bridges by
I. H. Aleksandrov became examples of a successful combination of the simplicity of
the scheme of construction, improvement, and clarity of the lines of the bridge, the
rationality of the intersections of all elements and nodes of the structures. The
reflection of all the elements of the bridge design allowed to achieve a reduction in its
labour capacity during the factory’s production. This project was implemented during
the construction of dozens of bridge crossings (Starytskyi most, 2016).

Bridge systems by I. H. Aleksandrov became traditional. By now, in the railway
bridge construction, continuous beam-wall schemes of metal runways and triangular
truss frames continue are to be used. The standardization of the cross sections of such
grating farms in a welded version allowed the engineers to resolve the issue of the
restoration of the country’s railroads after the Second World War as soon as possible.
As a permanent consultant in the trust of Stalmist and its divisions — Giprostalmist
and the Main office of assembling works — I. H. Aleksandrov studied in detail the
rationalization proposals put forward to his consideration. Contemporaries were
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impressed with engineer |. H. Aleksandrov’s skills to sort out the merits of the
proposal and quickly compare the rationality of the proposed design change to the
one that was usually used. A brilliant page of home bridge construction is the work
during the industry recovery after the Civil War.

From the beginning of his engineering activity, 1. H. Aleksandrov worked a lot
and fruitfully at all stages of bridge construction. Restoring the destroyed railway
bridges became an even more difficult task than building new ones. Each demolished
runoff required the use of an individual approach and recovery methods due to the
individual nature of the destruction. The acute shortage of metal made it necessary to
make a correction for the large volumes of work on the replacement of crushed metal
in place. The largest volumes of assembling works I. H. Aleksandrov had to perform
in the recovery period after the first world and civil wars, as well as in subsequent
years after these periods. At that time, most runs of railway bridges were restored.
I. H. Aleksandrov introduced original and at the same time simple and highly
effective methods to carry the works out in the conditions of lack of skilled workers
and engineers and technicians, and lack of equipment, acute shortage of steel and
metal rolling.

I. H. Aleksandrov united around himself gifted engineers, workers and led the
specialists to build every bridge, created an organizational “core” of a team of soviet
metal assemblers. During this period, the accumulation of experience in the
reconstruction of bridges was accompanied by the training of personnel and the
creation of a park of new assembly equipment. This was the most important and
effective stage in the creation of a school of home metal assemblers.

Conclusions

Within an article, we do not have the opportunity to describe enormous
I. H. Aleksandrov’s contribution to the restoration of bridges. But each of the
reconstructed bridges was unique in terms of the nature of the destruction, and it was
necessary to find individual solutions and devices for its restoration. It should be
noted that the reconstruction of railway bridges, which was carried out in Russia and
in the soviet union during the Civil War and in the years after its completion,
occurred during the years of devastation and acute shortage of metal, in the absence
of the necessary mounting mechanisms. In a difficult environment, it was also
necessary to solve food issues, baking bread, finding shelter for workers, and so on. It
was a brilliant period in the activity of I. H. Aleksandrov. Here he manifested himself
as a great organizer. A team educated by I. H. Aleksandrov accumulated great skills
and got a high qualification. Subsequently, they began to solve the problems of
manufacturing and assembling metal structures of industrial premises of the young
soviet country, which also needed to be restored.
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Icaenko Ouexcanap IBanoBu4
AT «YKp3ami3HHAI
5, Byn. TBepcbka, M. KuiB, Ykpaina, 03680

Icaenko CBiTiiana AHaToJiiiBHA
Jlep>kaBHUM YHIBEPCUTET IHPPACTPYKTYPH Ta TEXHOJIOT1
9, Byn. Kupwiicrka, M. KuiB, Ykpaina, 04071

BHecok akanemika L. I'. AsiekcanapoBa y OyAiBHUIITBO 3aJIi3HULb TA MOCTIB

Anomauia. Oonum i3 akmyaibHUx 3a60aHb Cy4acHoi icmopii HayKu i mexHiku €
BUBYEHHS OISLIbHOCMI NPOBIOHUX HAYKOBYIB MA IHIMCEHEPI8-NPAKMUKIE MUHYN020,
BNIUBY IXHIX [0ell HA pO36UMOK CBIMOBOI HAYKU mMdAd HA npoyec nio2omosKu
cneyianicmie IONOBIOHUX 2any3ell HapooHo20 2ocnodapcmea. Ha noenso asmopis
cmammi, OOHI€IO [3 makux nocmameti nouamxy XX cmonaimmsa € axKaoemix
L I'. Anexcanopos.  Icmopuuno-Haykoeuil — aHaniz  ocumms  ma  OLILHOCI
L I'. Anexcanoposa sk 6ueHo2o, iHJiCeHepa, Op2aui3amopa HAVKU € AKMYAIbHUM 3
02710y Ha MACUIMAaoOHiCmMb Ma Pi3HONIAHOBICMb 11020 HAYKOBO20 BHECK). Y Konmexcmi
PO3BUMK) 2I0pOMeEXHIKU 1 2i0pOeHep2emuKu, po36UMK)Y MpPaAHCNOPMHUX KOMYHIKAYI,
L I'. Anexcanopoe mas 0ocsicHen s C8Imo80o20 PiGHs, AKI NPOCIABUNU GIMYUIHAHY HAVK).
Hayxoso-meopuuii dopobox I. I'. Anexcanoposa modxicHa yMo8HO po30inumu Ha n’sambo
OCHOBHUX HANPAMIB PO3GUMK)Y HAYKU I MEXHIKU: 2lOpomexHika, 2iopoeHepeemuxa,
eeozpaiune pailoHy8aHHs, 3ANISHUYHUL MpaHcnopm ma ipueayisa. Y 0opobky
axkademika — Oyoienuymeo Juinposcokoi I'EC 0ins 3anopiococs (1927-1932)
(niocomysae npoexm i Kepysas Oyoienuymeom Haubitbwoi na mou uac T'EC y
€sponi), pospobka ecenepanvhozco niaamny enekmpughixayii CPCP (cxknaeé npoexmu
enekmpucpixayii Cepeonvoi Aszii ma Cxionozco Cubipy), yuacme y CMEOPeHHI NIAHY
oyoienuymea batikano-Amypcokoi 3anizHuunoi mazicmpani, po3pooka memooonoaii
eKOHOMIYHO020  pauioHyeanHus Paodsancekoco Cow3y ma meopii  3ani3HUYHUX
«Haomazicmpaneiy. Y cmammi 3poOjieHO BUCHOBOK, WO BUCOKOKBANIDIKOBAHUL
npoghecopcvro-surnadaybkuil ckiad Mocko8cbko2o U020 MexHiYH020 YUUIuwa ma
Mockosecbkozo  iHdceHepHo20 yuunuwja Bidomcmea winaxie Cnoy4eHHs CRpuss
IPYHMOGHIU meopemuyHii niocomosyi mono0o2o ivxcenepa I. I'. Anexcanoposa. Ha
niocmaesi 3Ha4HOoI KilbKOCmi 0xcepesl 8CMAHOGIEHO, Wo 00iumMaroyu pizHi nocaou,
1. I'. Anexcandpog opas yuacmo y 8upiuieHHi CKIAOHUX MEXHIYHUX NUMAHb CYYACHOL
tomy enoxu, a Haykoei oOocniodcenns 1. 1. Anexcanoposa 30ilicCHIOBANUCA Y
KOHMeKCMmi 3a80aHb IHoceHepHoi HayKku to2o yacy. I. I'. Anexcanopos 6ié HayKogi
Ouckycii 3 numaHv 0yOi6HUYMEA NOPMIE i KAHANIB, YV C60ill OiNbHOCMI BCIISKO
CRpUAB PO36UMK)Y BIMYUSHAHOI NPOMUCIOBOCMI [ 8NPOBAONCEHHIO NPOSPECUBHUX
Gopm  mpancnopmy,  30Kpema — 3aNi3HUYHO20. 3 6NEGHEHICMIO  MOJICHA
cmeepoxcysamu, wo cydache odauenHs Haykosoi cnaowunu 1. I'. Anexcanoposa 6
KOHMeKCmi  pO36UMK)Y  2IOpOMeXHIKU,  2IlOpOoeHepeemuKku ma  3a1i3HUYHO2O
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mpancnopmy 6e33anepedto GU3HAE, W0 8 KOHYEeHMPOBAHO-Y3a2albHe Il hopmi idei,
meopii ma KoHyenyii, GUCYHYMI ma HAYKOBO OOIPYHMOBAHI AKAOEMIKOM
L I'. Anexcanoposum, cbo2o0Hi Cnpusitoms po38UMK) HAYKOBO-MEXHIYH020 Npoyecy.
Knwuosi cnoea: 1. I'. Anexcanopos, 0y0igHuymeo 3ani3HUYb, 3ANIZHUYHI
Mocmu, 3aNI3HUYHUL MPAHCNOPM, 3AMI3HUYHI MA2ICMPAi; 3a1I3HUYHA MEeXHIKA

Hcaenko Anexkcanap UBanoBu4
AO «YKp3aJIU3HBILS
5, yn. Tepckas, r. Kues, Ykpauna, 03680

Hcaenko CBersiana AHATOJIMEBHA
['ocynapcTBeHHBI YHUBEPCUTET HHPPACTPYKTYPBI U TEXHOJIOTUI
9, yn. Kupunnosckas, 1. Kues, Ykpauna, 04071

Braan akagemuka U. I'. AsiekcaHApoBa B CTPOUTEIHLCTBO KeJI€3HBIX T10POT
H MOCTOB

Annomayun. OOHum U3 aKmyaibHblX 3a0a4 COBPEMEHHOU UCMOPUU HAYKU U
MEeXHUKU SBNIAeMCs U3YYeHUe O0eameIbHOCMU BeOVUX VUeHbIX U UHIHCEHEepOs-
NPAKMUKO8 NPOUIO20, GIUAHUS UX UOell HA pa3eumue MUpo8ou HaAYKU U HA Npoyecc
NO020MOBKU CREeYUAIUCmo8 COOMEEmMCcmeayIouux ompaciell HApoOHO20 XO3AUCMEA.
Ha 632140 asémopoé cmamwvu, oonou uz maxux gueyp nadanra XX eexa sensemcs
akademuk U. I'. Anexcanopos. Ucmopuko-Hayunslili aHAIU3 HCUSHU U OesTMeTbHOCHU
U. I'. Anexcanoposa Kax YuYeHO20, UHICEHepd, Op2aHu3amopa HAYKU A61emcs
AKMYAIbHBLIM, YYUMbLEAsl MACUMAOHOCMb U PA3HONIAHOB0CMb €20 HAYYHO20 6KIAJA.
B kommexcme paszeumus  2UOpOMEXHUKU U  2UOPOIHEPSEMUKU,  PA3GUMLSL
Mpancnopmusix Kommynukayuu M. I'. Anexcanopoe umen 0ocmudicenus Muposozo
VPOGHs, KOmMopble NpOCIABUIU OmedecmeeHHyo Hayky. Hayuno-meopueckoe
Hacneoue M. I Anexcanoposa MOJHCHO YCI08HO pazOenumsv HA HAMb OCHOBHBIX
Hanpaenesull pa3zeumusi HAyKu U MeXHUKU: 2UOPOMEXHUKA, SUOPOIHEP2emuKa,
eeozpaguieckoe patioHUposaHue, HceresHOOOPONCHbIUL MPAHCHOpmM U uppucayus. B
akmuge akademuxa — cmpoumenvcmeo /nenposckou I’ IC so3zne 3anopoocvs (1927-
1932) (nooecomosun npoekm u pyKOBOOUL CMPOUMENbCMBOM KpYNHeUulel 8 mo
spems 1 9C 6 Espone), pazpabomra eenepanvrozo niana nekmpuguxkayuu CCCP
(cocmasun npoexmul snekmpugpuxayuu Cpednei Azuu u Bocmouwnou Cubupu),
yuacmue 8 CcO30aHUU niama cmpoumenbcmea baukano-Amypckotii
JHCENe3HOOOPONCHOU MAUCMPATU, pa3padomKa MemoooN02ut IKOHOMUYECKO20
paiionuposanus Cogemckozo Cowsa u meopuu Hceie3HOOOPOIHCHBIX —«C8epX-
mazucmpanet». B cmamve coenan 661600 0 mom, 4mo 8blCOKOKEANUDUYUPOBAHHDBILIL
npogeccopcko-npenodasamenvbckutl cocmag Mocko8cko2o 8vicuie20 MexHUu4ecKko2o
yuunuwa u Mockoeckozo uHaceHepHo2o yuunuwa Bedomcmea nymeii coobujenus
Ccnocobcme08al OCHOBAMENbHOU MEOPEeMUiecKoll N0020MosKe MOI00020 UHICEHePA
U. I'. Anexcanoposa. Ha ocunoeanuu 3HaUUmMenbHo20 KOIUYECMEa UCMOYHUKOS
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YCMAHOBNeHO,  4mo  3aHuMas — paziuunsle  dondicHocmu, H. I'. Anexcanopos
Y4Uacmeos8al 8 peueHul C10MHCHbIX MEXHUYECKUX B0NPOCO8 COBPEMEHHOL eMy SNOXU, d
Hayuusle uccieooganus U. I'. Anexcanoposa ocywjecmsisiucsy 6 KOHmeKkcme 3a0au
uHoICeHepHoll Hayku e2o epemenu. U. I'. Anexcandpoe gen HayuHvle OUCKYCCUU NO
BONPOCAM CMPOUMENbCMBA NOPMOS8 U KAHANO08, 8 C80ell 0esiMeNbHOCMU BCAYECKU
CNOCOOCMBOBANL  PA3BUMUIO  OMEYECMBEHHOU NPOMBIUIEHHOCIU U BHEeOPeHUIO
NpPO2PecCusHuIX HopM MpAHCHOpmMA, 6 YACMHOCMU  dHcene3H000poxcHozo. C
VBEPEHHOCMbIO MOJNCHO YMBEPHCOAmb, UMO COBPEMEHHOe GUOEHUEe HAYUHO20
Hacneous U I Anexcanoposa 6  KOmmexkcme  pazeumus  2UOPOMEXHUKU,
2UOPOIHEP2EMUKU U HCENeZHOOOPOINCHO20 MPAHCNOPMA OECnPeKoCIO8HO NPU3HAEN,
Ymo 6 KOHYEeHMPUPOBAHHO-0000ujenHou @opme uodeu, meopuu U KOHYenyuu,
8b10GUHYMbLE U HAYYHO 000cHO8aHHble akademukom U. I'. Anexcanoposvim, ce200Hs.
CNOCOOCMBYIOM PA3BUMUI0 HAYYHO-MEXHULECKO20 Npoyeccd.

Kniueevie cnosa: U. I'. Anexcanopos, cmpoumenbCmeo HCeNe3HbIX 00poe;
JHCENLeZHOOOPOACHBIE MOCTIDL, HCENE3HOOOPONUCHBIL MPAHCNOPIN, HCELE3HOOOPONCHbLE
MASUCTPATIU, HCENLEZHOOOPOICHASL MEXHUKA
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Work in the interests of rail transport: the second Minister of Railway
Transport of the Russian Empire — Volodymyr O. Bobrynskyi (1869-1871)

Abstract. The expanded and comprehensive study of the way of life of the
personalities of prominent figures who have made a significant contribution to the
formation and development of homeland and world science remains a topical task of
historical science at the present stage of its development. The article is devoted to the
coverage and periodization of stages of life and activities in the field of railroad
construction of the Russian Empire, of its second Minister of Railway Transport
Volodymyr O. Bobrynskyi. The preconditions of V. O. Bobrynskyi’s career growth
have been considered. The article shows how the study at St. Petersburg University
influenced the formation of V. O. Bobrynskyi’s personality. The stages of the military
career of V. O. Bobrynskyi during the Crimean War of 1854-1856 have been
investigated. Analysis of V. O. Bobrynskyi’s activity in different public positions until
he was appointed as the Minister of Railway Transport, allowed to assess his
contribution to state building and the development of the Russian Empire in various
fields. It has been established that Volodymyr Bobrynskyi, acting as the Minister of
Railway Transport of the Russian Empire, became the initiator of the construction of
27 railway lines, and as the creator of the network of railways, including the
Ukrainian segment. His activities during the administration of the ministry were
aimed at strategic directions for the development of railways, in particular: to
establish links between the railways that were still divided; to ensure continuation of
lines that were not adjacent to the general railway network; to connect internal
provinces with seaports (with Mykolaiv and Mariupol); to develop the railways in the
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interests of the coal and mining industry, as well as the Vologda and Vyatka-Dvina
lines. In addition, on the initiative of the Minister, it was envisaged to include two
strategic railway lines - from Prague to Warsaw and from Lukov to lvanogorod.
Analysis of reforms of V. O. Bobrynskyi in the management of the railways showed
that he successfully pursued a policy of removing from the state administration all the
lines already built, and those that were still being built on the expense of the public
purse. At the end of the ministerial activity of V. O. Bobrynskyi in September 1871,
the length of the railways in the Russian Empire grew almost twice and exceeded 13
thousand miles and almost all of them belonged to private railway companies. The
article shows the role of V. O. Bobrynskyi in solving the problem of constru-ction of
narrow-gauge railways. And although his occupying the post of Minister of Railway
Transport was short-lived, some two years, V. O. Bobrynskyi should be referred to
the constellation of those ministers who successfully built railway transport and its
facilities.

Keywords: the Russian Empire; reforms on rail transport; development of the
railway network; private railway companies; Volodymyr O. Bobrynskyi’s role in the
reforms

Introduction

By named Decree given to the Government Senate on June 16 (28), 1865, the
commander in chief of the Russian Empire was awarded the title of Minister of
Railway Transport, and his subordinate Office was called the Ministry of Railway
Transport. The first minister of communications was P. P. Melnikov — the founder of
the national transport science, the chief technical director of the design and
construction of the railway line Petersburg-Moscow, the honorary academician of the
St. Petersburg Academy of Sciences. Under his leadership, the Ministry (1865-1869)
built about 4700 km of new railways.

After the resignation of P.P.Melnikov, Major General, Count
Volodymyr O. Bobrynskyi was appointed as the Minister of Railway Transport. He
became the 2nd Minister of Railway Transport of the Russian Empire. Although he
was in this position for a short period of time — over 2 years, he managed to bring the
construction of railways to 13 thousand miles. His achievement is also the fact that he
proposed a railway network construction plan covering 27 railway lines with a length
of 7362 versts (i.e. miles). V. O. Bobrynskyi planned and built important railways in
the south and west of Ukraine. Today we successfully use his railways.

The purpose of this article is to highlight the main achievements of the 2nd
Minister of Railway Transport of the Russian Empire, as well as to analyze his
activities in the field of construction of new railways.

Research methods

During the preparation of the article, chronological, comparative methods of
historical knowledge, classification, and systematization of historical sources and
bibliographic material were used (Pylypchuk & Strelko, 2017; Pylypchuk & Strelko,
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2018). The use of these methods and approaches to scientific research allowed to
retrace the way of life and professional activity of V. O. Bobrynskyi systematically
and critically evaluate the sources used, highlight the main points in the current state
of studying the subject and the results of predecessors, specify the most promising
directions of research, give a description of the previous works on this issue and
clearly distinguish issues that have not yet been resolved.

Results and discussions

Volodymyr Bobrynskyi belonged to the constellation of those Ministers of
Railway Transport in the Russian Empire of the second half of the nineteenth
century, who laid and developed the foundations of the railroad business and
thoroughly developed the transport system of the country. In the Encyclopaedia of
History of Ukraine, V. Lazanskaya states that the Smila lineage (the Bobrynskyi-
Smilianskyis) is a glorious Count family, its members were large landowners,
industrialists, state and public figures, agronomists and generals (Lazanska, 2009).
The patriarch of the Smila lineage of the Bobrynskyis was Oleksii Bobrynskyi. His
sons - Oleksandr, Lev, and Volodymyr, buying up new lands to the acquired in the
inheritance ones, at the beginning of the twentieth century had already 52 thousand
acres. The Bobrynskyi-Smilianskyis founded 6 sugar factories, 1 refinery, 5 wineries,
4 brick factories, 1 sawmill, 2 flour-grinding factories, coal mines, and others. At the
beginning of the XX century, their industrial enterprises produced annually products
for 10 million rubles.

Figure 1. V. O. Bobrynskyi in Paris (in the *40s of the 19th century)
(Count Vladimir Alexeevich Bobrinskyi, 1845)
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They owned large estates in Tula, Kyiv, Kursk, Orel, Symbirsk and other
provinces. The cost of estates, buildings and available capital amounted to
17.5 million rubles. They were the founders of powerful European sugar factories,
owners and shareholders of enterprises in wine, flour mill, mining industry
(Vivcharyk, 2005). With the assistance of the Bobrynskyi-Smilianskyis there started
and for a long time were functioning Smilianski technical courses. It was the first in
the Russian Empire educational institution, which trained specialists for sugar
production.

Representatives of the Smila lineage of this glorious family were state and
public figures, engaged in agronomy, genealogy, and archaeology. Oleksandr
Oleksiiovych’s first son was an attorney by education, from 1896 he was a member
of the State Council of the Russian Empire, admired the genealogy, published a two-
volume book titled "Noble generations Listed in the General Armorial of the All-
Russian Empire” and "Student Songs of 1825-1855". His other son - Volodymyr
Bobrynskyi (1824-1898) was a Tula landowner, but devoted himself to the railway
business; in 1869-1871 he served as the Minister of Railway Transport of the Russian
Empire (Moskalenko, 2009).

Volodymyr Bobrynskyi was born on 2 (14 October) in 1824 in St. Petersburg.
After graduating from the University of St. Petersburg (in 1846), he served in the
Petersburg provincial department, and then (from 1851) in the office of the Kyiv
governor. He received his education at the Law Department of the University of
St. Petersburg. He became a bachelor of law (Zenzinov, 1995a).

Figure 2. Volodymyr O. Bobrynskyi (1846)
(Count Vladimir Alexeevich Bobrinskyi, 1845)
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With the beginning of the Crimean War of 1854-1856, he got into an active
army. As a non-commissioned officer of the tsarist army, he participated in military
operations on the Danube, in Crimea, under the siege of Silistra. In 1855 he became
an officer, and since April 1856 he became an aide-decamp under Emperor
Oleksandr Il. He participated in the defence of Sevastopol. After the end of the
Crimean War, he was in the retinue of the emperor and performed his personal
mandate. Later, in 1863, he participated in the construction of the St. Petersburg-
Warsaw Railway, where he headed the construction of the site from Vilnius to
Warsaw. By the decree of Emperor Oleksandr Il of April 17 (29), 1863 he was
appointed as Acting Director of the Grodno Military Governor. On May 4 (16), 1863,
received the rank of Major General and was appointed to the emperor's suite. By the
decree of Oleksandr Il from July 21 (August 2) in 1863, at his own discretion, he was
dismissed with the preservation of the court rank.

On behalf of Emperor Oleksandr Il in 1868, he carried out an audit of the
Mykolaiv (St. Petersburg-Moscow) and Moscow-Kursk Railways, and from June 4,
1868, to April 20, 1869, he was a fellow (deputy) of the Minister of railway transport
P. P. Melnikov. From April 1869 to September 1871 he was the Minister of Railway
Transport of the Russian Empire.

Even before the appointment as the Minister, Count V. O. Bobrynskyi opposed
the state construction of railways and criticized the views of P.P. Melnikov. In
particular, this was manifested in the consideration of complaints from grain
merchants from the districts of the Moscow-Riazan, Riazan-Kozlovsk and Orel-
Vitebsk railways that on these lines the goods are delayed for several months and are
not delivered in time to the destinations. And this damaged the interests of trade.
Verification of these complaints was entrusted to V. O. Bobrynskyi as the Deputy of
the Minister of Railway Transport P. P. Melnikov. V. O. Bobrynskyi travelled all of
these lines and submitted to the Emperor Oleksandr Il the report, bypassing his
immediate supervisor. Recognizing the complaints of the grain merchants fair,
Volodymyr Oleksiiovych proposed measures to increase the freight capacity of the
railways: the construction of the second railway track in the Moscow-Viazma
direction, the opening of additional junctions on single-line sections, the
strengthening of water supply, the purchase of additional rolling stock, etc. He
supported the railway policy of the Minister of Finance M. Kh. Reitern.

For the realization of these measures, V. O.Bobrynskyi recommended
extracting from the state treasury loans to specified private railways in the amount of
9 million rubles. The issue was submitted to the Special Commission under the
chairmanship of the chairman of the Committee of the Railways Count
S. H. Stroganov. At that time, the Minister of Railway Transport P. P. Melnikov
considered the complaints of grain merchants heavily exaggerated and guaranteed
that before the start of navigation, all the goods would be transported and timely sent
abroad, without the expense of the great means of the public purse. A special council
members, as well as the Emperor Oleksandr 11, did not support P. P. Melnikov.
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After six months of work on the post of Minister of Railway Transport
V. O. Bobrynskyi, at a council of prelacy of Russia under the chairmanship of
Emperor Oleksandr 11 in late 1869, discussed the issue of railway construction in the
country. V. O. Bobrynskyi noted that the Ministry of Railway Transport received a
number of requests for permission for the construction of new railways and proposed
to develop a new plan of the railway network to replace the one developed by
P. P. Melnikov and approved two years earlier. And January 2, 1870,
V. O. Bobrynskyi received from the emperor the command to draft a new network of
railways, including into it five lines from the network of 1868. It was planned to build
up to 4000 versts (i.e. miles) of new lines.

V. O. Bobrynskyi’s proposals were repeatedly discussed at the meetings of the
Railway Committee, and if the first part, which included five lines from the previous
network with significant changes, did not raise any special objections, then the
second, which consisted of 18 new lines, took place in three meetings and concerning
some lines it came to disputes (Zenzinov, 1995b).

Figure 3. The second Minister of Railway Transport of the Russian Empire —
Volodymyr O. Bobrynskyi (1869-1871)
(Bobrinskyi Vladimir Alekseyevich, 1824)
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The second part, proposed by V. O. Bobrynskyi, had the following goals: to
establish a connection between the railways that were still divided; to ensure
continuation of lines that were not adjacent to the general railway network; connect
the inner provinces with the seaports (to Mykolaiv and Mariupol); to develop the
railways in the interests of the coal and mining industry, as well as the VVologda and
Vyatka-Dvina lines. In addition, at the request of the military minister, it was
envisaged to include in the plan two strategic railway lines - from Prague to Warsaw
and from Lukov to Ivanugorod. Most members of the Railways Committee supported
a new plan for building a railway network. After this, the emperor wrote: «Execute,
and in relation to those questions which led to disputes, | approve the opinion of the
majority» (Lapin, 2008).

As a result, the network of railways in 1870 covered 27 railway lines with a
length of 7362 versts (i.e. miles). In addition, the Committee provided the Minister of
Railway Transport, with the consent of the Minister of Finance, the right to enter into
submissions on the construction of feeding (accessory) spurs in case of need. Unlike
previous plans, in the new provision on the network, there was no division of lines
into categories - it served as a general guide to the future activities of the Ministry of
Railway Transport and the Ministry of Finance.

The first line, according to the new plan, became the Brest-Smolensk railway.
Contrary to the rules, during the issuance of a permit for its construction, there was
no competition between the searchers, although there were many people interested in
the construction of this railway. March 4, 1870, this right, on the proposal of
V. O. Bobrynskyi was given to the Moscow-Smolensk Railway Company. In the
future, the system of competition between searchers in sealed envelopes was applied
only once — when issuing a concession to the Brest-Berdychiv line. Officially
V. O. Bobrynskyi explained this by the fact that search engines, captured by
competition, could assign unevenly underestimated construction price, which would
lead to underestimation of construction quality, violation of technical conditions, and
later to the deterioration of the performance of the lines and the increase in the cost of
their containment.

Characterizing the activity of V. O. Bobrynskyi on the management of the
Ministry of Railway Transport, M. O. Kyslynskyi wrote in 1902: «He set himself the
goal of completely removing the Government from direct involvement in the
construction and operation of railways and to assign these responsibilities exclusively
to private companies. In this case, Count Bobrynskyi had the active support of the
Minister of Finance, who, as it is known, was himself an opponent of the state-owned
railway industry. The period of 1869-1871 was a short period of time when the
ministers of railway transport and finance made a full agreement on the main issues
of rail policy» (Kislinskiy,1902).

Based on these guidelines, V. O. Bobrynskyi planned to remove from the state
administration all the already built railway lines, and those that were still being built
at the expense of the public purse on the Right Bank of Ukraine, dividing them into

25



http://www.hst-journal.com Icmopis Hayku i mexHiku, 2019, mom 9, sun. 1 (14)
History of science and technology, 2019, vol. 9, issue 1 (14)

three groups. The operation of the railways of each group was planned to be
transferred to a separate joint-stock company. The lines were distributed as follows:

1st group - from Kyiv to Zhmerynka. The company also had to build a railroad
from Berdychiv to Brest and a branch line from one of the points to the Austrian
border.

2nd group - from Volochysk through Zhmerynka and Rozdilna to Odessa with
Tiraspol-Chisinau line and with the Odessa-Balta-Yelisavetgrad railway. The
company also planned to complete the Chisinau spur and extend it to the Prut River
In the direction of Jass (Romania).

3d group - from Yelisavetgrad (now Kropyvnytskyi) to Kremenchuk, as well as
to construct a line from one of the points of this railway to the city of Mykolaiv.

In total, in 1870 it was allowed to build new railways in length 1723 versts (i.e.
miles), but it was built more, 2445 miles of new lines.

V. O. Bobrynskyi as the minister had unsuccessful attempts to construct narrow-
gauge railways as feed lines to the railways with a simple track. All narrow-gauge
railways (Livensk, Chudovo-Novgorod, and Yaroslavl-Vologda) were cheap, but
their operation proved to be compatible with the high costs of transfer cargoes to
wide-gauge wagons. And this greatly increased the cost of transportation. On the
initiative of V. O. Bobrynskyi, during the sale of the Mykolaiv Railroad to the Main
Society of Russian Railways, a contract with American Winans on the maintenance
of the railroad had been terminated. The term of this contract expired in July 1874.
For the termination of the contract, Winans received from the public purse a
remuneration of 5 million rubles (Bogdanovich,1995).

At the end of the ministerial activity of V. O. Bobrynskyi in September 1871,
the length of railways in the Russian Empire exceeded 13 thousand miles, and almost
all of them belonged to private railway companies (with the exception of 67 km of
Lyvny-Verkhivia branch line). There were 44 such companies. All of them were
debtors of the government: by guarantees of shares and bonds issued by the
companies; by deposit interest and repayment on bonds, on loans, and for transferring
state-owned railways to private companies — to a total of 173.8 million rubles
(Klimenko, 2006).

According to the well-known economist O. O. Chuprov, the construction of
railways by private companies was expensive. In 1875 he noted: «For those who use
our Orel-Vitebsk or Kozlovsk-Tambov lines, located on an equal footing, it is
difficult to believe that they have cost our homeland as much as, for example,
Germany’s Bavarian and Baden state railways» (Chuprov, 1875). And he gives the
cost by versts (i.e. miles) of construction at the rate of 1870: Orel-Vitebsk - 83
thousand rubles, Kozlovsk-Tambov - 82 thousand rubles, and such mountain railways
as Bavarian - 82 thousand rubles, Baden - 78 thousand rubles.

Famous publicist and writer K. O. Skalkovsky described V. O. Bobryn-skyi: «In
1869 the Count. V. O. Bobrynskyi, whose father was famous for the founding of
beet-and-sugar industry in the South of Ukraine, became the Minister. The Count, not
familiar with the issue at all, had been the minister for a little more than a year and
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lost his post for an unsuccessful project - to rent the Volga to the Epstein company»
(Skalkovskiy, 1890). Another contemporary, academician of St. Petersburg Academy
of Sciences O. V. Nikitenko wrote in this regard in his diary: «The Polish and Berlin
capitalists nearly took possession of the Volga Shipping Company. The intervention
of the Minister of Finance Reitern defeated the treaty already confirmed by
Oleksandr Il after the report of V.O.Bobrynskyi. Knowing from Reitern,
Oleksandr Il made a reprimanded V. O. Bobrynskyi and told him that he was very
poorly surrounded by assistants. V. O. Bobrynskyi fell ill and was no longer in charge
of the ministry. It is said that there were a lot of abuses in the Department of Railway
Transport» (Pylypchuk & Strelko, 2017).

September 2 (14), 1871 V. O. Bobrynskyi was dismissed because of the disease
without retaining membership in the State Council of the Russian Empire. After his
resignation, he settled in the city of Smila and devoted himself entirely to agriculture,
in particular, beet and sugar industry. Before the beginning of the Crimean War, he
was elected a Cherkasy district chief of the nobility and led the Smila estate in the
lifetime of his father. From the agricultural activity of the count, we should note the
introduction into crop rotation of significant crops of spring, and then winter wheat,
which eventually displaced the ravine and took the first place among the grain crops
of the south-western region. But especially much work and energy he devoted to the
concerns, support, and development of the homeland sugar industry. Thanks to his
ability and ingenuity, the beet and sugar industry avoided the crisis, which could have
caused the closure of many small beet and sugar factories. The result of this work
V. O. Bobrynskyi was the publication by the government of the law of November 20,
1895, entitled «On Certain Measures for the Sugar Industry». In society, this law was
called «government regulation».

His brilliant activity was marked by the state government with: The Order of St.
Hanna, the 4th class "For Bravery" (1855); Silver medal in memory of the coronation
of Oleksandr Il (1856); The Order of St. Volodymyr, the 3d class (1868); the Order
of St. Hanna, the 1st class (1886); Commander's Cross (1865).

V. O. Bobrynskyi died at the age of 74 in the city of Smila Cherkasy region of
the Kyiv province.

Conclusions

The article covers the main achievements of the second Minister of Railway
Transport of the Russian Empire V. O. Bobrynskyi.

Analysis of the activity of V. O. Bobrynskyi in various public positions and his
military career until the appointment as the Minister of Railway Transport, allowed
us to assess his contribution to state building and development of the Russian Empire
in various fields.

It has been established that VVolodymyr Bobrynskyi, acting as the Minister of
Railway Transport of the Russian Empire, had a name for the initiator of the
construction of 27 railway lines, and for the creator of the network of railways,
including the Ukrainian segment. His activities during the administration of the
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ministry were aimed at strategic directions for the development of railways, in
particular: to establish links between the railways that were still divided; to ensure
continuation of lines that were not adjacent to the general railway network; to connect
internal provinces with seaports (with Mykolaiv and Mariupol); to develop the
railways in the interests of the coal and mining industry, as well as the Vologda and
Vyatka-Dvina lines.

Analysis of reforms of V. O. Bobrynskyi in the management of the railways has
shown that he successfully pursued a policy of removing from the state
administration all the lines already built, and those that were still being built on the
expense of the public purse. At the end of the ministerial activity of V. O. Bobrynskyi
in September 1871, the length of the railways in the Russian Empire grew almost
twice and exceeded 13 thousand miles and almost all of them belonged to private
railway companies. The article shows the role of V. O. Bobrynskyi in solving the
problem of construction of narrow-gauge railways.
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HMunumayk Ouier SlpociiaBoBuy
Jlep>kaBHMI YHIBEpCUTET 1H(PPACTPYKTYPHU Ta TEXHOJIOTIN
9, Byn. Kupwiicrka, M. KuiB, Ykpaina, 04071

Crpeaxo Ouer I'puropoBuyd
Jlep>xaBHHI yHIBEpCUTET 1HYPACTPYKTYPH Ta TEXHOJIOTIN
9, Byn. Kupunicrka, M. KuiB, Ykpaina, 04071

IIpaus B iHTepecax 3a1i3HUYHOI0 TPAHCIOPTY: APYITUid MiHICTP HIJISIXIB
crnoayvyenHs Pociiicbkoi imnepii — boopuncskuii Bonoagumup OaexciiioBu4
(1869-1871)

Anomauia. Poszecopuyme ma 6cebiuHe OO0CHIONCEHHS HCUMMEBO20 ULIAX)
NepCoHaniti. 6UOAMHUX OIAYi8, WO 3POOUNU BACOMUL BHECOK V CHMAHOGIEHHS Md
PO36UMOK BIMYUSHAHOL MA C8IMOBOI HAYKU, 3ATUMUAEMbC AKMYATbHUM 3A80AHHAM
icmopuuHoi Hayku Ha cydyacHomy emani ii pozeumky. Cmamms npucesuena
BUCGIMJIEHHIO Ui nepioou3ayii emanie dcumms ma OisIbHOCMI HA HU8l po30y008u
3anizHuuno2o0 mpancnopmy Pociiicokoi  imnepii, ii Opyeoeo Mminicmpa wiisAxie
cnoayuennsi Bonooumupa Onexcitiosuua bobpuncvkoco. Pozenswymo nepedymosu
Kkap ‘eproeo 3pocmanns B. O. boopuncvkoeo. [loxasano eaxciugy poiv y hopmyearnHti
B. O. bobpuncbkozco sk ocobucmocmi, mako2o emany dHcumms, 5AK HAGUAHHA Y
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llemepbypsvkomy  yuigepcumemi. Jlocniodceno emanu  GiiCbK0OB0I  Kap 'epu
B. O. Foopuncvkoeo nio uyac Kpumcovkoi sitinu 1854-1856 pp. Awnaniz oisnvrocmi
B. O. bobpuncbko20 Ha pi3HUX 0epAHCABHUX NOCAOAX 00 HNPUSHAYEHHS MIHICIMPOM
WLAXIB CHOJNYYEHHS, 00360]U6 OYIHUMU U020 BHECOK Y 0epicasomEOpeHHs ma
po36yoosy Pociticbkoi imnepii vy pisHux eanysax. Bcmawnoeneno, wo na nocaoi
Minicmpa winsaxie cnoayuenus Pociticoxkoi  imnepii  Bonooumup  Onexcitioguy
bobpuncekuii sucmynas sax iniyiamop 6yoisHuymea 27 3aNi3HUYHUX JIHIU, Ma 5K
asmop mepeduci 3ani3HUYb, 30Kpema YKPAIHCbKO20 Ce2MEeHm). Hozo oOisnvricmuv nio
yac Kepy8awHs MIHICMEpCmeoM, OVIa CHpAMOBAHA HA CMPAmMe2iuHi HanpsamKu
PO3BUMKY 3ANI3HUYb, 30KPeMAa: 6CIMAHOSUMU 38 S30K MIJC 3ANISHUYAMU, AKI OVaIu ue
po30ineHi mixc cobor,; 3abesneyumu NpoO0BIHCEHHs NiHil, AKI He NPUMUKAIU OO0
3a2anbHOI Mepedici 3ani3HUYb, 3 €OHAmMuU GHYMPIwHI 2yOepHii 3 MOPCOKUMU NOPMAMU
(3 Mukonaceum ma Mapiynonem), 30ilicHUmMU pPO36UMOK 3ANI3HUYL 6 IHmMepecax
Kam SIHO8Y2IIbHOI ma 2ipHUY03a800CbKOI npomuciogocmi, a makodxc Bonocoocvkoi i
B’amcovko-/gincokoi ninit. Kpim moeo, 3a iniyiamueor minicmpa nepeddauanocs
BKIIOUUMU 00 NIAHY 081 cmpameziuni 3anizHuyni ainii — 6io Ilpaeu 0o Bapwasu ma
8i0 Jlykosa 0o leaneopooa. Amaniz pegpopm B. O. boopuncokoco 6 ynpaeninmi
3ANIBHUYHUM 20CNO0APCMEOM NOKA3A8, WO 6IH YCHIUWHO NPOBOOUE NOJLIMUKY
BUNYUEHHS 3 KA3EHHO20 YNPABIIHHA YCIX 3ANI3HUYHUX JUHIU AK 8xce 0yau no6y0osaHi,
mak i mux, wo we oyoysamucs 3a paxyHok KazHu. Hanpukinyi minicmepcokoi
oisinonocmi B. O. Bobpuncvkoeo y eepecni 1871 p. nmpomsdicuicms 3ani3HUYL 8
Pociticoxiti imnepii 3pocra y matisce 806iui ma nepesuwunra 13 mucsau eepcm i
maudice yCi 8OHU HANEHCANU NPUGATMHUM 3ANIZHUYHUM mosapucmeam. Y cmammi
noxkasana poav B. O. Bobpuncvkoco y  eupiutenni npobremu  0yO0iBHUYMEA
8Y3bKOKONIUHUX 3aNi3Huyb. I xoua 1ioeo nepebysanus Ha nocadi MiHiCMpa WIsXie
CnolyyenHs Oyn10 Hempueaium, sxKuxocb o0ea poxu, B. O. boopuncvkoco cnio
giOHOCUMU 00 naeadu mux MIHICmpis, AKi 60al0 po30y008yeanu 3aNi3HUYHUL
MPAHCROpm ma 1o2o 20CHO0apCmeo.

Knwuosi cnosa: Pocilicoka imnepis; pegopmu Ha 3aMi3HUYHOMY MPAHCNOPMI;
PO36UMOK Mepedicl 3ani3HUYb, NPUBAMHI 3ANLI3HUYHI MOBAPUCEA,; POTb Y pedopmax
Bonooumupa Onexcitiosuua boopuncvkoeo
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IMunaumuyk Ouier SIpociaBoBu4
INocynapcTBeHHBIN YHUBEPCUTET HHPPACTPYKTYPHI M TEXHOJOTHM 9, yiI.
Kupunnosckas, r. Kues, Ykpauna, 04071

Crpeako OJer I'puropseBn4
[NocynapcTBeHHBIM YHUBEPCUTET HHPPACTPYKTYPHI U TEXHOJIOTHH 9, yiI.
Kupunnosckas, r. Kues, Ykpauna, 04071

Pabora B mHTEpecax KeJ1e3HOAOPOKHOI0 TPAHCIIOPTA: BTOPOM MHUHUCTP MyTei
coo0menusi Poccuiickoii umnepun - boopunckuii Bragumup AJsiekceeBud
(1869-1871)

Annomauyusn. PazeepHymoe u 6cecmopoHHee UCCIe008aHUE HCUSHEHHO20 NYmu
NePCOHANULL BbLOAIOWUXCS Oesameiell, BHeCUUX 8eCOMblll 6KIA0 6 CMAHOBIeHUe U
paseumue O0meyeCmeeHHOl U MUpPOBOU HAYKU, OCMAemcs aKmyalbHou 3aoauell
UCMopUu4ecKou HAyKu Ha coépemeHHom smane ee passumusi. Cmamos nocesujena
0C8eWeHUIO U NepUuooU3ayUU dMAN08 HCUHU U OesTMelbHOCMU HA HUBEe pPA38UMLSL
JHCENe3HO00POIHCHO20 mpancnopma Poccuiickoii umnepuu, ee 6mopozo Mmunucmpa
nymeti coobowenuss Bnaoumupa Anexceesuua bobpunckoeo. Paccmompenul
npeonocvliku Kapvepuozo pocma B. A. Boopunckoeo. I[lokaszano eadichyro poib 6
Gpopmuposanuu B. A. bobpunckoeo Kaxk MUYHOCMU, MAKO2O0 2MANA HCUHU, KAK
ooyuenue 6 llemepbypackom ynueepcumeme. Hcciedosarnvl smansvl 60eHHOU Kapbepbl
B. A. boopunckoco 60 epemsi  Kpwvimckou — 6otinbt  1854-1856 ce.  Ananus
oesimenvHocmu B. A. Bobpunckoeo Ha paziudHuIX 20CYOAPCMBEHHBIX OO0JHCHOCHIAX
00 HA3HAYEHUS] MUHUCMPOM NYymel cO0OuwjeHus, NO360UL OYEHUMb €20 6KIA0 8
CMpoumenbCcmeo 2ocyoapcmea u paseumue Pocculickoil umnepuu 8 pasiuyHbix
obnacmsax. Ycmawoenewo, umo 6 Kauecmee MUHUCMPA Nymel CooOWeHUs.
Poccuiickoti  umnepuu  Bnaoumup Anexceesuu Bobpunckuti evlcmynan  Kak
uHUyuamop cmpoumenvcmea 27 HceNe3HOOOPONHCHBIX NUHUL, U KAK asmop cemu
JHCENe3HbIX 00p02, 8 YACMHOCMU YKPAUHCKo2o ceemenma. Eeo odesmenvHocms 60
8pemsi YNpaeieHus. MUHUCMEPCMBOM, Oblla HanpasieHa Ha cmpamesuiecKue
HanpasieHust pazeumusi HCeae3nublx 00poe, 8 YaCMHOCIMU: YCIMAHOBUMb CE53b MeHCOY
JHCENe3HLIMU 00PO2AMU, KOMOpble ObLIU ewe Pa3oesleHbl Mexcoy coboil;, obecnedums
NpoOoJIICeHUEe JIUHUL, KOMOopbvle He NPUMBIKAIU K 00wel cemu MHCenle3HblX 00poe;
COeOUHUMb BHYmMpeHHUe 2ybepHuu ¢ mopckumu nopmamu (¢ Hukxonaesom u
Mapuynonem) ocywecmeumv  pazeumue  JHCENE3HbIX  00pO2 8  UHMepecax
KaMEHHOY20IbHOU U 20PHO3AB00CKOU NPOMBIUAEHHOCMU, a makice Bonocoockotl u
Bamcrou-/{eunckou  aunuu.  Kpome moco, no  unHuyuamuee - MUHUCMPA
npeononazanocy KIIOYUMb 8 NIAH 08€ CIMPAMeSUtecKUe Hceae3Ho00POAHCHbLE TUHUU
- om Ilpaeu 0o Bapwaewi u om Jlykosa x Heancopooa. Amanuz peghopm
B. A. bobpunckozo 6 ynpasieHuu sHcene3Ho000POHCHbIM XO3AUCMBOM NOKA3AL, YMO OH
YCHewHo npo8oOUl NOJUMUKY U3bAMUSL U3 KA3ZEHHO20 YNPAGIeHUs BcCex
JHCENEe3HOOOPONCHBIX IUHUL, KOMOPblLe YHce ObLIU NOCMPOEHbl, MAK U mex, Ymo ewe

31



http://www.hst-journal.com Icmopis Hayku i mexHiku, 2019, mom 9, sun. 1 (14)
History of science and technology, 2019, vol. 9, issue 1 (14)

cmpounucy 3a cuem  KasHMel. B KOHye  munucmepckoiu — OeamenvHOcmU
B. A. boopuncrkoco 6 cenmsabpe 1871 npomsdicennocms Jicene3Hblx 00poe 8
Poccuiickoti umnepuu evipocna noumu eosoe u npesvicuna 13 000 eepcm u noumu
8ce OHU NPUHAONEHCANU HACHMHBIM HCETIe3HOOOPONCHbIM 00wWecmeam. B cmamuve
nokazama poav B. A. boopunckoeo 6 pewieHuu npobremvl  cmpoumenbcmed
V3KOKOJIEUHBIX dHceNe3Hblx 0opoe. M xoms e2o npebvisaHue 6 00NHCHOCMU MUHUCMPA
nymetl  coobujenusi  OblIO0  HENPOOOINCUMENbHBIM,  KAKUX-Mo  08a 2004,
B. A. Bobpunckoeo cnedyem omHocumb K niesade mex MUHUCIPO8, KOmopvle
VCNewHo CmpOUU HCeie3HOOOPOIHCHBIU MPAHCHOPM U €20 XO03UCMEO.

Kntouesvie cnosa: Poccuiickas umnepus, pegopmbi HA HCELEIHOOOPOICHOM
mpauncnopme; pazeUmMue Cemu HCeNe3HbIX 00p0o2, YACHHbIE IHCEIEIHOOOPONHCHbIE
obwecmsa, ponsv 8 peghopmax Braoumupa Anexceesuua bobpunckozo
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A significant contribution of professor V .Ye. Timonov to the construction
of seaports

Abstract. Analysis of the creative heritage of Vsevolod Yevhenovych Timonov
(1862-1936) - a prominent communications engineer, professor of the Institute of
Engineers of Railway Transport of Emperor Olexandr I, a hydrotechnical expert, a
specialist in the field of water transport, a port administrator, head of the Petersburg
divission of railway transport (1899-1907), the founder and Director of the First
Hydrotechnical Laboratory in the Russian Empire (1907-1920) and the
Hydrotechnical Research Institute at the Leningrad Institute of Railway Engineers, a
member of the Engineering Council of the Ministry of Railway Transport, Head of
Statistics and Cartography of Ministry of Railway Transport (since 1907), head of the
International section of the High Technology Council of the People's Commissariat
of Railway Transport (since 1918), is especially important to understand the
processes of development of homeland hydrotechnical science and water transport.
His scientific works are devoted to the construction of ports, bridges, and
lighthouses, to improvement of the conditions of navigation on the large rivers of the
country, to regulation of their beds with rapids. He was the first who pointed to the
advantage of mechanical excavation in improving navigable conditions on large
rivers. Since 1886, V .Ye. Timonov worked at the Office of Railway Transport, while
at the same time taking up construction and administrative and teaching positions.
V .Ye. Timonov carried out the first works on the laying of quay-piers from rock body
in the Baltic Sea (1887), organized and conducted the first dredging work (1887),
explored the mouths of the Dnipro, Don and Volga rivers (1890) and defined the
branches of each river for the improvement of navigation, made a draft of the rapids’
parts of the Dnipro and conducted research works on one of the thresholds (1894),
researched the coasts of the Pacific ocean to select the location of the Pacific port of
Siberian Railway and chose a place for this port (Vladyvostok), investigated the
rivers of the Amur region and proposed measures to improve them (1895), etc.
V .Ye. Timonov is the founder of the original direction in the construction industry,
one of the founders of the doctrine of ports, the founder of the theory of the
framework of hydraulic structures, the developer of the theory of port infrastructure,

Copyright © 2019 Soloviova L. This is an open access article distributed under the Creative Commons Attribution License 4.0, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://orcid.org/0000-0002-9559-6104

http://www.hst-journal.com Icmopis Hayku i mexHiku, 2019, mom 9, sun. 1 (14)
History of science and technology, 2019, vol. 9, issue 1 (14)

the historian of science and technology. Vsevolod Yevhenovych occupies one of the
honorary places in the world of hydraulic engineering, water, and partly rail
transport. Common factors in problems, defined by him on the basis of his numerous
and original works, as well as works of his students, made a significant contribution
to the further development of hydraulic engineering not only in our country but also
in the world. Scientific ideas of V .Ye. Timonov significantly expanded and deepened
our understanding of the regularities of development of hydraulic engineering
science. In the context of his original beliefs, he analyzed the previously accumulated
scientific material and showed it in a new and correct interpretation. His works, his
ideas, theories and views revealed unprecedented opportunities for hydraulic
engineers.

Keywords: the Russian Empire; reforms on water transport; development of a
network of ports; the role of V .Ye. Timonov in the reforms of port construction

Introduction

In the beginning of 1885, the attention of the scientific and engineering
community of the Russian Empire was attracted by the article "Essay on the
development of the Odesa port™ of V. Ye. Timonov, a student of the 3rd year of the
Institute of Railway Engineers, which was published in the journal "Engineer”
(St. Petersburg) of the Ministry of Railway Transport (Timonov, 1886). As it is
known at the same time, in Kyiv, there was edited the "Engineer" journal too, but of
the Kyiv branch of the Russian Technical Society. The young author of the article
gathered so much material during his student practice that this allowed him to draw
up a brief history of the construction and development of the Odesa port. Vsevolod
Timonov characterized the climatic, hydrological and geological features of the gulf,
highlighted the issue of equipping important structures (reported information about
the work on their construction), and demonstrated the need and ways to increase port
capacity, in particular by expanding the area of the protected water and extending the
harbor area.

Research methods

During the preparation of the article, chronological and comparative methods of
historical knowledge, classification and systematization of historical sources and
bibliographic material have been used (Pylypchuk & Strelko, 2017; Pylypchuk &
Strelko, 2018a; Pylypchuk & Strelko, 2018b). The use of these methods and
approaches to scientific research allowed to reconstruct the way of life and
professional activity of V. Ye. Timonov in the field of construction and operation of
seaports against the background of the modern era.

Results and discussions

After returning from the internship in Odesa to St. Petersburg, surprised at such
a productive work of the student, the professor asked him: "For what purpose did you
describe the Odesa port?" Vsevolod Timonov, without thinking, replied: "To add to
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the bunch of human knowledge this small branch as well. | think, Professor, that we
should make descriptions of all major transport facilities. Such systematization will
ease the work of future designers. Because without a retrospective there is no
prospect» (Timonov, 1978, p. 170-171). Despite the lack of sufficient experience,
V. Ye. Timonov correctly described the technical history of the emergence and
development of a large port on the Black Sea. He saw that the end of the nineteenth
century was characterized by a rapid concentration of trade, commercial and
industrial capital flows in the south of Ukraine and that this process was most evident
in Odesa. Further development of sea trade and, first of all, grain trade, increase of
urban population, growth of industrial enterprises - all this attracted not only
homeland but also world public attention to Odesa in that time. Actually, that is why
V. Ye. Timonov in his work notes that the competition between America, Australia,
and India, since the second half of the nineteenth century, makes to pay even more
attention to the equipment of the port of Odesa (Soloviova, 2018).

V. Ye. Timonov, from his younger days, witnessed the active development of
maritime trade and the development of the port of Odesa. Apparently, this
circumstance played a decisive role in the fact that in the technical activity of
V .Ye. Timonov a question of development of homeland water transport and, first of
all, the marine one, was almost the most important. Later, scientist-engineer
V. Ye. Timonov (Fig. 1) became the author of many publications, which pricelessly
contributed to solving various transport issues (Sokolsky, 2016).

Figure 1. Portrait image of V. Ye. Timonov
(Timonov Vsevolod Yevhenovych, 2019)
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Today it is clear to us that being a student V. Ye. Timonov could not make in his
article a deep analysis of all the practice of construction and operation of the port, but
the historical and technical research he prepared on the development of the port of
Odesa was the first original work that began a series of similar works on other ports
of the Russian Empire (Armiero & Tucker, 2017). All these works were published
under the unique title «Description of Russian commercial ports and the history of
their construction». Commission on the Arrangement of Commercial Ports of the
Ministry of Railway Transport managed the process of preparation and publication of
these works. It involved in the writing of «Description» a large author team of
engineers-builders (Krasnoborodko, Alexeev, Tsvetkova & Zhukova, 1999). All
subsequent publications of «Description» have become an excellent scientific
material and have long been used in the design and construction of port facilities, and
especially for the training of homeland specialists - port builders.

Two years after the publication of the monograph on the Odesa port,
V. Ye. Timonov publishes his second major scientific work - the monograph "Libau
Harbor" (1887) (Timonov, 1888). The author thoroughly described the past of the
city of Libau and its port, characterizing the local physical and geographical
conditions and the growth of cargo turnover. After a detailed analysis of the
construction work in the port for about 150 years and a thorough description of the
events carried out in recent years, V. Ye. Timonov stopped at characterizing a
number of projects prepared by various authors for the proposed reconstruction of the
Libau buildings.

In this paper, he also, as a young specialist, had not yet been able to make
conclusions for the recommendations for the designers and builders of the Libau port.
However, a clear elucidation in this work of the interaction of the sea and port
facilities on the sandy coast made it possible for homeland port builders to assess
correctly the impact of these factors on the construction of other port facilities.

The article «External structures of the Setsk port» by V. Ye. Timonov
complemented the publications on the ports of Odesa and Libau (1887) (Timonov,
1887, p. 1-14). The author not only briefly described the history of the construction of
fencing structures of the French port on the Mediterranean coast for 220 years but
also established the great similarity of the hydrological and geological conditions of
the Setsk and Libova ports. V. Ye. Timonov emphasizes in his article that in the
Setsk port fencing facilities do not guarantee full protection of the harbor from sand,
but still allow the use of this water area with relatively small operating costs. The
experience of the builders of the Setsk port in relation to the struggle with the transfer
of sand, described by V. Ye. Timonov, enriched the knowledge of homeland port
builders and to some extent was taken into account in the design and construction of
ports in similar conditions.

After the publication of his scientific works, especially those relating to the
construction of quay-piers from artificial mass concrete, which V .Ye. Timonov
himself first used on the coast of the Baltic Sea, as well as the organization of the first
dredging work, he, as a young engineer, was invited for work at the Commission for
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the Arrangement of Commercial Ports of the Ministry of Railway Transport. The
Commission included such outstanding scientists as engineers of railway transport
M. A. Beleliubskyi, M. M. Hersevanov, V. E. Liakhnitskyi,  H. P. Perederii,
O. R. Shuliachenko and others. Working in this commission V .Ye. Timonov
participates in drawing up projects of port facilities, conducts an expert examination
of a number of projects, develops a program of exploring places for the construction
and development of ports, deeply studying foreign experience. Taking into account
some suggestions of V. Ye. Timonov, the commission developed measures for the
acceptance and testing of cement for port works.

During 4 years V. Ye. Timonov, while working in the Commission, did a variety
of work: he considered projects, estimates and contracts for construction works in the
ports of the Azov, Black, Baltic, White and Caspian Seas. He, as a rule, summed up
all this work, participated in the drafting of port facilities. Undoubtedly,
V .Ye. Timonov has greatly enriched himself in the field of homeland and foreign
port construction with regard to the construction and arrangement of commercial
ports, as well as the study of port affairs abroad. In his scientific works,
V. Ye. Timonov cites numerous examples of irrational construction of a network of
railways and waterways in western countries (Soloviova, 2018). He explains this
process with stiff competition. V. Ye. Timonov constantly persuaded everyone that
the construction of ports and their operation is a state-owned business. Moreover,
speaking in the press, in his scientific articles, young Timonov resisted the predatory
aspirations of certain groups of capitalists to take complete control of the port and
other hydro-structures in some homeland coastal cities. Therefore, he published
articles: «Who should build, equip and operate our ports» (1890) (Timonov, 1890),
«On the role of government and private initiative in the field of equipment and
operation of trading ports» (1892) (Timonov, 1892). V. Ye. Timonov advocated the
transfer of the port economy, transport facilities of the country to the state, showed on
the example of Western countries that the rigid competition of private farms leads to
scattered railways, to the lack of monotony of buildings, to the parallelism in the
functioning of the railways, etc.

On the initiative of hydrotechnical engineer M. M. Hersevanov on this issue in
March 1891 a large discussion began in the state. Vsevolod Yevhenovych also took
an active part in this discussion. In his reports, he strongly opposed the transfer of
port and other hydraulic structures to private individuals. In these reports,
V. Ye. Timonov made a number of conclusions, which subsequently had a great
influence on the opinion of the engineering community and influenced the fate of
homeland ports. It should be noted that, unlike railways, the construction of which
had been developed the business of private companies and individuals, none of the
ports of the Russian Empire had ever been in private hands.

Tymonov’s publications, devoted to different technical issues of ports
construction and organization of work of waterways, had a particular interest for port-
engineers. This is evidenced by the article of V. Ye. Timonov «Characteristics of the
marine construction industry and some of its tasks» (1891) (Timonov, 1891), which

37




http://www.hst-journal.com Icmopis Hayku i mexHiku, 2019, mom 9, sun. 1 (14)
History of science and technology, 2019, vol. 9, issue 1 (14)

describes the advanced methods on construction work at sea for its time.
V. Ye. Timonov gives many interesting and instructive data on the specific features
of the operation of seaport facilities.

V. Ye. Timonov paid special attention to the study of the materials used for the
construction of ports (Fig. 2). In this context, V. Ye. Timonov did a lot in solving the
problem of using cement. As we know, the development of industrial cement
production in Western European countries had led to the widespread introduction of
concrete into the practice of port-constructing works.

The use of concrete for marine structures actually initiated an era in the port
construction industry. Blocks of concrete and of quarry stone masonry had become
common in the homeland southern ports of the twentieth century. At the end of the
nineteenth century, the construction of concrete structures in the Baltic ports began.
However, in Odesa, Novorossiisk, Poti and other ports, signs of deterioration of the
quality of the buildings were subsequently identified. This was explained very simply
- seawater usually had a very harmful effect on concrete. V. Ye. Timonov did not
ignore this important problem.

Figure 2. V .Ye. Timonov’s scientific work «A brief overview of the historical

development of the maritime construction business»
(Timonov, 1894)

In 1889, V. Ye. Timonov made a speech at a meeting of the previously
mentioned Commission, which described Portland cement procurement for port
works. Vsevolod Yevhenovych proposed to change the rules that were in force at that
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time on the use of cement. After all, these rules were in their time designed only for
the construction of railway objects and provided for control of the quality of cement
used by the contractor-builder at the site of work. In the construction of ports where
the demand for cement was many times higher, these rules were not suitable.
Vsevolod Yevhenovych proposed to establish control over the production of cement
at the plant, to store cement in proper conditions and to check its quality before the
port-building works.

In general, the Commission welcomed the proposals of V. Ye. Timonov,
however, supplemented them with own recommendations regarding the use of
cement and concrete in the construction works, in particular for the construction of
bridges, hydraulic structures on the rivers, etc.

Construction of ports in the late X1X-early XX centuries led to the solution of
many problems of port construction (Fig. 3). One of them was the study and
discussion of the floating quay-piers of the system of engineer Sakhanskyi
(Timonov, 1899). This engineer proposed to construct port fencing structures that
would consist of empty iron boxes for the protection from sea disturbance. He
suggested placing these boxes in one line, which according to the inventor, had to be
in a semi-flooded state, without touching the seabed. Engineer Sakhanskyi proposed
to attach these boxes to the bottom of the anchor chains, the tension of which had to
be carried out by the force of buoyancy of boxes. Since the enormous cost of port
constraining facilities has always been one of the most important obstacles in the
development of marine port construction, the proposal of engineer Sakhanskyi was
interesting not only for specialists but also for the public of the country. Therefore,
the possibility of using the floating quay-piers of Sakhanskyi’s system was discussed
at the meetings of the Commission on the arrangement of homeland commercial
ports. The reporter on this issue was V .Ye. Timonov. The young scientist made a
detailed analysis of the proposal of Sakhanskyi, dismantled its shortcomings and
noted that this proposal can not be applied to the practice of port construction due to
imperfect design. «The Commission on the arrangement of domestic commercial
ports», at the meeting of which there were M. M. Hersevanov, P. O. Fadieiev and
other well-known hydropower engineers, agreed with the conclusions of the speaker
V. Ye. Timonov. The speaker himself suggested that the inventor had to develop a
method of attaching floating elements of the structure to the seabed, which would
protect them from the effects of sea disturbance and their moving to the shore.
Vsevolod Yevhenovych even published an article on «Investigation of the issue of
the location of the external constructions of the port on the sandy coast in the
application to the terms of Libau» (1890), which, among other things, gives a high
rating to the proposals of Sakhanskyi and even gives valuable advice on the solution
of this problem (Timonov, 1890, p. 61).
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Figure 3. Scientific work of V .Ye. Timonov «Commercial ports of Norway, in
connection with the question of the construction of ports on the Russian coasts
of the Arctic Ocean» (Timonov, 1900)

V. Ye. Timonov played a significant role in solving complex problems of
interaction between ports and rail transport. The end of the nineteenth century was
characterized by the rapid growth of the homeland market. Different branches of the
national economy of the Russian Empire were developing, railway construction was
developing rapidly. The annual growth of the railway network from 1865 to 1875
reached 1.5 thousand kilometers, and from 1893 to 1897 — 2.5 thousand kilometers.
From 1850 to 1880, 22 thousand km of railway lines were built in tsarist Russia, and
most of the seaports were connected with the railway network.

In 1880, rail tracks reached to the Baltic Sea, in addition to St. Petersburg, to the
Reval (Tallinn), Baltic, Ryha, Libau (Liepaja) ports. On the Black Sea, they reached
to Odesa, Mykolaiv, Sevastopol, and Poti ports; on the Azov Sea - to Henychesk,
Tahanroh, Rostov ports.

At the end of the nineteenth century rail tracks approached Vindava and Perno
ports in the Baltic; Novorossiisk, Feodosia, Batumi ports - on the Black Sea; Kerch,
Berdiansk and Mariupol ports - on the Azov Sea; Petrovsky (Makhachkala) and Baku
ports- on the Caspian Sea. Railways also appeared on the Pacific coast.
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The development of rail transport led to growth in freight turnover. Thus, in
1896 it exceeded 100 million tons and continued to increase. The work of transport
on inland waterways grew. The volume of transportation for 15 years, from 1881 to
1896, grew from 14.4 million to 25.5 million tons. From 1856 to 1860, the capacity
of ships reached 2783 thousand tons, and in 1886 - 1890, it was 13845 thousand tons,
that is, it increased 3.66 times. During this period, the storage capacity of ships
increased more than 2 times, compared with foreign fleets that visited homeland
ports.

In such a situation, the engineer V. Ye. Timonov had a significant interest in
complex transport problems. Yet in 1887, he published articles in which he raised the
guestion of the construction of sea and river ports and the interaction of different
modes of transport.

In a small work «A few words about the article by Meingardt titled « Mutual
dependence of the Libau-Romny railway and the port of Libau» (1887)
V .Ye. Timonov writes about the interaction of rail and sea transport and the need for
better linking of their work (Timonov, 1887). By this time, the first place for the
grain export was firmly occupied by Odesa. Grain was also exported from Taganrog,
Feodosia, Novorossiisk and other ports. From the central provinces of European
Russia, the black earth belt and the Volga region grain was transported by railways:
Ryha-Orel (construction began in 1858), Libau-Romny (1871-1873) and Vindava-
Rybinsk (1874). It crossed the country in a latitudinal direction and played a
significant role in the development of the economy of the Russian Empire.

In his great work, «An essay on the development of the Libau port in connection
with the question of its further improvement» (1888), devoted mainly to the history
of the construction of this port and the analysis of hydrotechnical works,
V. Ye. Timonov also writes about the interaction of sea and rail transport in this port
(Timonov, 1888). In this paper, V. Ye. Timonov cites data that shows how, after
laying in 1871 the railroad to the port its cargo turnover has sharply increased (from
1871 to 1875 — 4 times, and in 1876-1880 — 5 times). During this period, the port of
Libau became one of the leading Russian ports for the export of grain, wool, flax and
other agricultural products.

In the early '90s of the nineteenth century, the Russian government began
construction of the world's largest railroad line, which was to connect the European
part of Russia with the Pacific coast. According to the recommendation of the
Ministry of Railway Transport, Vsevolod Yevhenovych became a member of the
commission, under whose leadership railway lines in Siberia were built in a relatively
short time. Therefore, the section of the railroad Cheliabinsk — Omsk — Novo-
Nikolaevsk — Krasnoiarsk was built in 1896, Krasnoiarsk — Irkutsk — Vladyvostok —
Khabarovsk — in 1897. Under the guidance of talented engineers, students of the St.
Petersburg Institute of Railway Engineers, the construction of a large Siberian
highway was carried out at an unprecedented pace. In this period, V .Ye. Timonov
was able to resolve the issue of the location of the port on the shore of the Pacific
Ocean eastern end of the Siberian Railway.
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V. Ye. Timonov went to the Far East and there learned about the conditions of
different parts of the Russian Pacific coast. He traveled all the coast of the continent
from the mouth of the Amur to the Korean border and collected a huge material on
the climatic, hydrological and geological features of various points. Taking into
account the peculiarities of economic and strategic order, V. Ye. Timonov
recommended building a new port in Vladyvostok.

His thoughts about the construction of the port in Vladyvostok, V. Ye. Timonov
(by this time he received the title of professor) published in 1897 in the articles «On
the choice of the place for the Pacific harbor of the Siberian railway» (Timonov,
1897) and «On the setting of the quay for commercial vessels in the city of
Vladivostok» (Timonov, 1895). Despite the objections of a number of people, the
recommendations of Professor V. Ye. Timonov were accepted. In Vladyvostok, a
very important Russian economic center and strategic point in the Far East grew.

After returning from the Far East, Vsevolod Yevhenovych worked hard on
drawing up prospects for the development of an entire group of Baltic and Black Sea
ports, which demanded improvement of the interaction of rail and sea transport, and
in some ports of river transport, in connection with the increase of cargo traffic flows
by railways to these ports and back. This group of ports included: Ryha, Libau,
Feodosia, Sevastopol, Novorossiisk, Batumi, Odesa ports.

Based on a detailed study of ports, he developed recommendations for
improving their activities and sometimes justified the need to build new port
facilities. So, getting acquainted with the work of the port of Odesa, the scientist
faced with the fact of the destruction of the port quay-pier, which had been built
intended for the processing of petroleum products. The destruction occurred as a
result of the softening of fine sandy soils, which were under the external massive wall
of the quay-pier. V. Ye. Timonov suggested closing these soils with a fascine
mattress, and then closing it with a stone outcrop. In addition, on both sides of the
massive wall at the bottom of the water area there were filled pile rows, which
increased the strength of the base directly under the wall. The breakdown of the quay-
pier was stopped.

V. Ye. Timonov in detail studies the practice of port operations and operational
facilities in our and foreign ports. He attempts to establish standards for determining
the capacity of the berth line, the territory and the water area of the ports and the
required length of external restrictive structures. He raises the question of organizing
special studies in this direction that is necessary in the design of new ports or the
expansion of existing ones.

On this issue, he conducts an intensive discussion in the press with well-known
figures in the field of construction, engineers Gnusin and Justus — and publishes
several articles under the heading «On the question of determining the degree of need
of existing commercial ports and their further development» (Timonov, 1897).
During the discussion Professor V. Ye. Timonov puts forward a number of
requirements that are crucial in assessing the effectiveness of existing port facilities:
about the impact of the organization of the process of cargo operations in the port on
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its capacity and methods for determining the investment required for the construction
of a port with new cargo traffic flows.

On the example of Mykolaiv port V. Ye. Timonov proved to the opponents the
timeliness of their demands for the removal of the berth line of the port. Position of
V. Ye. Timonov correctly oriented specialists on the development of homeland ports
to increase the intensity of operation of all port devices and mechanization, which
was in place. V .Ye. Timonov at that time managed to establish that by improving the
technology of processing ships it is possible to avoid large unpredictable costs for the
construction of expensive port hydro-technical buildings (Soloviova, 2018).

In his articles, V. Ye. Timonov emphasizes the necessity of a comprehensive
solution of the future cargo turnover of the planned ports, for example, Libau,
Vindava and Ryha ports. The scientist-engineer considers them as points that are in a
certain connecrion with each other. Therefore, in the opinion of Professor
V. Ye. Timonov, before the construction of new buildings in one of the ports of this
economic zone (it may be that the port has exhausted its capacity), it is necessary to
evaluate the possibilities of processing a new cargo flow to the rest of the ports of this
economic zones; in the presence of reserve capacities in another port, there is a new
traffic flow, saving, thus, an investment.

The correctness of this point of view, which is currently considered as true as
ABC, V. Ye. Timonov had to prove at that time not without difficulty. Subsequently,
this principle of assessing the development prospects of ports of the same area was
adopted in domestic port and construction practice.

Further, V. Ye. Timonov in this great article concludes the discussion that has
taken place and specifies the number of concepts that make up the complex of values
that characterize the economy of the port being built or expanding: the berthing port,
the water area and the territory. In this article V. Ye. Timonov first introduced the
term «aquatoriumy to port practice, defining it with the concept of «water area of the
port». This term has become a number of complex natural and technical disciplines. It
establishes the main causes that affect the intensity of the mooring front, provides a
method for calculating the port carrying capacity and depending on the type of cargo,
the degree of mechanization, the methods of organizing cargo operations, the
duration of the navigation period, etc.

Analyzing the data on the construction of the port in Vladyvostok, which had
just begun to be built, and data on the already existing and intensively working port
in Mykolaiv, V. Ye. Timonov had come to the conclusion about possibilities to
significantly improve the turnover of the Mykolaiv port without the cost of building
new berthing and coastal structures. To this end, he proposes to improve the work of
mooring, coastal and floating cranes and port elevators. The scientist advises
necessarily to associate all the planned activities, with the prospect of development of
Odesa and Kherson ports.
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Conclusions

The use of chronological and comparative methods of historical knowledge,
allowed to perform the classification and systematization of historical sources and
bibliographic material devoted to the life path and professional activity
V. Ye. Timonov in the field of construction and operation of seaports.

It is shown that V. Ye. Timonov is the founder of the original direction in the
port construction industry, one of the founders of the doctrine of ports, the founder of
the theory of the framework of hydropower structures, the developer of the theory of
port infrastructure, the historian of science and technology.

It is concluded that common factors in problems, defined by V. Ye. Timonov on
the basis of his numerous and original works, as well as works of his students, made a
significant contribution to the further development of hydraulic engineering not only
In our country but also in the world.
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Jlep>kaBHMI YHIBEpCUTET IHPPACTPYKTYPHU Ta TEXHOJIOTIN
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Baromuii BHecok nmpogecopa B.€. TiMmoHoBa y Oy1iBHMITBO MOPChKHUX MOPTIB

Anomauin. Auaniz meopuoi cnaowunu Bcesonooa €ecenosuua Timonosa
(1862-1936) — susnaunoco indcenepa winsaxie cnoayuenus, npogecopa Incmumymy
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iHOICeHepi6 wlisaxie cnoayuenus imnepamopa Onexcanopa 1, ciopomexnixa, ghaxisys 6
2anysi  800HO20  MPAHCNOPMY,  NOPMOBO2O  AOMIHICMpamopa,  KepiGHUKAa
llemepbypsvkoco okpyey winsaxie cnoayuenns (1899-1907), 3acnosnuxa i oupexmopa
nepwoi 6 Pociticokiu imnepii 'iopomexniunoi nabopamopii  (1907-1920) i
liopomexniunoeo  Haykoo-oocnionoco  iHcmumymy  npu  Jleninepaocbkomy
IHCmumymi iHJceHepie wiisixie cnoyyuyenHs, unena Inocenepnoi paou Minicmepcmea
WLTAXI8 CROJIYYeHHs, KepiGHuKa 8i00iny cmamucmuxu i kapmozpagii Minicmepcmea
wisixie cnoayuenns (3 1907 p.), conoeu Miscnapoonoi cexyii Buwoi mexniunoi Paou
Hapoounozo Komicapiamy winaxie cnonyuennsn (3 1918 p.), mae ocobaugy eazy o
PO3VMIHHA NPOYeCi8 PO3GUMK) BGIMUYUSHAHOI 2I0POMEXHIYHOI HAYKU mMd B00HO20
Mpancnopmy. Hozo HAyKo8i mpayi npucesdeHi 0yOIBHUYmMEY nopmis, MOCMi8 i
MAsKig, NOKpAWjeHH1O YMO8 CYOHONIABCMBA HA 8EIUKUX DIKAX KPAiHU, pe2yat08aHHIO
pix y ixuit nopoowcucmit wacmuni. llepuwum 6xazaé Ha nepesazy MexaHiuHO2o
3eMaeuepnanHs 0 NOKpawjeHHs CYOHONIABHUX YMO8 Ha eeaukux pixkax. 3 1886 p.
B. €. Timonos 6ye mna cayxcoi y Bidomcmsi winsaxie cnonyuenus, 3aumarouu
0OHOYACHO 0Y0i6elbHO-A0MIHICMpamugHi ma neodazoziuni nocaou. B. €. Timonos
30ilcHu8 nepwi Ha banmilicokomy mMopi pooomu 3 001AUWMYBAHHSA MOJIG 3 KAM STHUX
macusie  (1887), opeanizyeas i npogie nepwi 3emaecocui pooomu (1887),
docrniodcysas eupaa pivok Juinpa, [lony i Boaeu (1890) i susnauas pyxasu KoxicHoOi
PIKU 07151 nokpaujeHusi CyOHONIa8cmea, CKaae NpoeKm nopoxcucmoi wacmunu /[ninpa
i npogis 0ocnioni pobomu Ha 00HoMY 3 nopozie (1894), docrioaxcysas bepeeu Tuxoco
OKeaHy 0151 00panHs Micys KiHyeso2o muxookeancokoco nopmy Cubipcokoi 3anizHuyi
ma eubpae micye 0a1 yYvoco nopmy (Braousocmok), odocnidxcysas piku
llpuamypcokoco kpato i 3anpononyeas 3axoou 0as ix noxpawenns (1895) i m.o.
B. €. Timonog - 3acHOBHUK OPUSIHAILHO2O HANPAMK) 68 NOpmOoOYOIGHUYMEI, 00UH i3
OCHOBONOJIOJNCHUKIB 8UEHHSL NPO nopmu, YyHOamop euenHs npo 6y008y 2iopocnopyo,
PO3POOHUK BYEHH NPO NOPMO8Y IHDpAcCmpyKmypy, IiCMOPUK HAYKU | MEXHIKU.
Bcesonoo €scenosuu 3aiimae ooume 3 nouecHux micyv y C8ImMoeil 2iOpomexHiuHii
Hayyi, 600HOMY Mda YACMKOBO 3ANI3HUYHOMY mpancnopmi. Bcmanoeneni num, na
niocmasi Cce0iX YUCIEHHUX [ OPUCIHANLHUX Npaub, A MAKONC Npayb U020 VYHIE
3aKOHOMIpHOCMI 8 npobiemax, po3poOa08aHUx HUM, 3pOOUNU BA2OMULL B6HECOK 8
nOOANbUULL PO3BUMOK 2I0OPOMEXHIYHOI CNpasu He MINbKU Yy HAwil Kpaiui, aie i y
ceimi. Haykosi ioei’ B. €. Timonosa 31Hauno po3uupunu i nociudulu Hawuli yseieHHs.
npo 3aKOHOMIPHOCMI PO36UMKY 2IOPOMEXHIYHOL HayKu. Y c8imili c80iX OpUSiHAIbHUX
NepeKoHaHb BiH Ni00A8 aHANI308] HAKONUYEHUU paHiule HAyKo8ull mamepian i
nokazas 1020 6 HOBOMY i npasunbLHOMY uceéimuenti. Hozo npayi, tiozo ioei, meopii i
No210U PO3KPUNU nepeo 2i0pOmexXHIKamu HebadeHi paniule WupoKi MONCIUBOCHII.
Knwuoei cnoea: Pocilicoka imnepis, pegopmu Ha 600HOMY MPAHCHOPMI,
PO38UmMoK mepedxci nopmis; ponv B. €. Timonosa y pechopmax nopmo6yoyeanus
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CoJioBbeBa JI1o6oBs MapaToBHa
['ocynapcTBeHHBI YHUBEPCUTET HHPPACTPYKTYPHI U TEXHOJIOTUI
9, yn. Kupunnosckas, 1. Kues, Ykpauna, 04071

Becompbiii BKi1aa npogeccopa B. E. TuMoHOBa B CTPOUTEIBCTBO MOPCKUX
NOpTOB

Aunomayun. Ananuz meopueckoeo Hacneousi Bceeonoda Escenvesuua
Tumonosa (1862-1936) - svidarowezocs undxcenepa nymeti coobuenuss, npogeccopa
Hncmumyma  umoicenepoe  nymeu  coobwjeHus  umnepamopa  Anexcanopa l,
2UOpOmMexXHUKa, cneyuamucma 6 obaacmu 600HO20 MPAHCNOPMA, HOPMOBO20
aomuHucmpamopa, pykosooumens Ilemepbypeckoco okpyea nymeii coobujenus
(1899-1907), ocnosamenss u Oupexkmopa nepsoii 6 Poccuiickou umnepuu
auopomexuuyecxkou aaoopamopuu (1907-1920) u ['uopomexnuueckoco HayuHo-
UCCIe008amMeNbCKo20 UHCMUmMyma npu JIenunepaockom uHCmumyme UHICEHEPOs
nymeii  coobwenus, unena Huoiceneprnoeo coeema Munucmepcmea nymei
CcO00WeHUll, PYKOBOOUmes omoeid cmamucmuky u kapmoepaguu Munucmepcmesa
nymeti cooowenus (¢ 1907 2.), npedcedamens Medxcoynapoonoti cexyuu Buvicueeo
mexnuyeckozo Cosema Hapoonoeo Komuccapuama nymeu coobwenuu (¢ 1918 2.)
umeem ocoboe 3HaueHue Ol NOHUMAHUSL NPOYECCO8 PA3BUMUS OmedecmeeHHOU
2UOPOMeEXHUYeCcKOU Hayku u 600Ho20 mpancnopma. FEeo Hayunvle pabombl
NOCBAUeHbl CMPOUMENbCMEY NOPMO8, MOCMO8 U MAAKOS, YIYYULeHUI0 VCI08ULL
CY00X00Cmea HA OONLUUX PEeKax CMPAHbl, PeyIUpPOSaHUI0 PeK 8 UX NOPOICUCHOU
yacmu. B. E. Tumonog nepsvim yKazan Ha HpeuMywecmseo MexXaHuueckoeo
3emieyepnanus 0is YIyyueHus cy0oxXoouslx ycaosui Ha bonvuiux pexkax. C 1886 e.
B. E. Tumonos 0Owin Ha cayocoe 6 Bedomcmee nymeti coobwenus, 3aHuMas
O0OHOBPEMEHHO CMPOUMENbHO-AOMUHUCIPAMUBHBIE U Ne0dA202UYecKUe OO0JIHCHOCMIU.
B. E. Tumonos cosepuiun nepevie 6 barmutickom mope pabomovl no oOycmpoucmay
MOJI08 U3 KamenHvlx maccugeos (1887), opeanuzosan u npogen nepsgvie 3eMaecOCHble
pabomsr (1887), uccneoosan ycmos /Inenpa, /Jona u Boneu (1890) u onpedensn
pyKasea Kaxfcoou peku Ons  YAVHUEHUsT  CYOOX0OCm8d, COCMAsUl NPOeKm
nopoxcucmou yacmu /{Henpa u npoeen ucciedosamensbckue pabomvl Ha 0OHOM U3
nopoeos (1894), uccneoosan bepeca Tuxoco oxeana 0.1 8b160pa Mecma KOHEUHO20
muxookeanckozo nopma Cubupckoti dtcene3Hol 0opocu U 86l0panl Mecmo 07 IMO20
nopma (Bnaousocmox), uccnedosan pexu Ilpuamypckoeo kpas u npeonodxicusl mepol
ons ux yayuwenus (1895) u m.o. B. E. Tumonos - ocnosamenb OpuUSUHANIbLHOSO
Hanpaenenuss 8 NOpMmMocCmpoumenscme, OOUH U3 OCHOBONOJONCHUKOB YUEHUSI O
nopmax, 0CHoO8ameslb Y4eHuss 0 CMpOeHUU 2UOPOCOOPYHCEHUN, PA3PAOOMUUK YUeHUs
0 NOpmoeol uxgpacmpykmype, UCMOPUK HaAyKu u mexHuku. Bceeonood Eecenvesuu
3anHuMaem 0OHO U3 NOYEMHBIX MECH 8 MUPOBOL 2UOPOMEXHUYECKOU HAYKe, B00HOM U
YACMUYHO HCEeNe3HOOOPOICHOM mpaHcnopme. YcmanoseieHHbvle UM, HA OCHOBAHUU
CBOUX MHO2OYUCTEHHBIX U OPUSUHANBHBIX pabom, a makxdce pabom e2o YUeHUKOS
3aKOHOMEPHOCMU 8 NPoOaeMax, pa3pabamvléaemMvlx UM, COeNalu 8eCOMblll 6KIAO0 8
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oanvHeluee pazsumue 2uOpPOMexHuyecKo20 0ella He MoJIbKO 8 Hauleli Cmpaue, Ho U 8
mupe. Hayunvie uoeu B. E. Tumonosa 3HauumenvHo pacuiupuiu u yeayounu Hawiu
npeocmasieHus 0 3aKOHOMEPHOCMAX pa3eumus 2UOpOmexXHu4eckol Hayku. B ceeme
CBOUX OPULUHATILHBIX YOeHCOeHULl OH N008epe AHANU3Y, HAKONJIeHHbIU paHee HAYYHblLL
mamepuan u noxKazanl e20 6 HOBOM U NpasuivHom ceeme. Eeo mpyowl, eco udeu,
meopuu U 632140bl PACKPBLIU neped 2UOPOMeXHUKOU He8UOaHHble paHee WUpOKUe
803MOACHOCU.

Knrouesvie cnosa: Poccuiickas umnepus; pegopmvl Ha 600HOM mpaHcnopme,
paszsumue cemu nopmos, poiv B. E. Tumonosa 6 pegpopmax nopmocmpoumenbcmea
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Professor M. V. Vynokurov: stages of freight wagons creation (1930-1950)

Abstract. The urgent task of modern historical science is the comprehensive
study of the personalities of prominent scientists and engineers who made a
significant contribution to the formation of science and technology. The article is
devoted to the analysis of the activity of professor M. V. Vynokurov in the field of the
creation of freight wagons. In the history of science and technology. M. V. Vynokurov
pointed out that it had been decided to produce new wagons using light-alloy steel,
which greatly reduced the weight of the dead load. Such a solution was based on the
technical experience of the US wagon industry. Particular attention was paid to the
unification of the parts and assemblies subjected to the process of wear and damage
to the most, were replaced with the current and periodic repairs of the wagon. This
important measure has significantly reduced the cost of manufacturing and was
important for the organization of repair because it simplified the ability to replace
worn parts with spare ones. M. V. Vynokurov is known as a prominent specialist in
the field of rolling stock, he devoted his life to the development of carriages and
rolling stock. In preparing this article, chronological, typological, comparative
methods of historical knowledge, classification and systematization of historical
sources and bibliographic material were used that allowed to systematize and
critically evaluate the sources used in relation to the question of the stages of the
creation of freight wagons. The role of professor M. V. Vynokurov in this process is
shown, covering the 1930-1950 years, the most productive years of a scientist and
engineer. It was established that due to the personal contribution of M. V. Vynokurov
in the unification of parts for different types of freight wagons, there was a reduction
In operating costs of railways. This was achieved due to the massive production of
various types of freight wagons. Study of the development of freight wagons through
the biography of the scientist-engineer M. V. Vynokurov, which is an integral part of
the complex of knowledge, implies the application of a systematic approach as a
methodological means of scientific knowledge.
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Introduction

During the period of the railway transport existence, extensive experience in the
field of rolling stock has been accumulated. Mykhailo Vasyliovych Vynokurov is a
great example of this professional field (1890-1955) — doctor of technical sciences,
professor, general director of draft of 11 rank, specialist in the field of construction of
railway crews, dynamic interaction of rolling stock and track, teacher, organizer,
founder and first head of the "Wagons" Department of the Dnipro National
University of Rail Transport (DIIT).

Methods of the study

In the preparation of this article, chronological, typological, comparative
methods of historical knowledge (Pylypchuk & Strelko, 2017; Pylypchuk & Strelko,
2018; Ustiak, 2018, p. 406), classification and systematization of historical sources
and bibliographic material were used that allowed to systematize and critically
evaluate the sources used in relation to the stages of the creation of freight wagons.

Results and discussion

In the postwar years, the government set the task for the leaders of the railway
industry, to exceed the prewar level of transportation, which accordingly required an
increase in the carriage rolling stock. It was supposed to accomplish this task, with the
help of increased repair of defective wagons and the manufacture of new rolling stock.

M. V. Vynokurov noticed that the Soviet transport needed such wagons, which
would be built on the level of the best models of modern technology and would fully
meet the operational requirements of the railways. Therefore, he proposed his vision
that the most efficient freight wagons should be those which: were the best used
according to their carrying capacity and wagon capacity when transporting the widest
range of goods; made it possible to carry out loading and unloading works quickly
and conveniently; would have the lowest coefficient of packaging with sufficient
strength of the wagon structure.

Analyzing the cargo rolling stock in accordance with his own proposals
M. V. Vynokurov noticed that some of them did not quite meet the above
requirements. In particular, due to the insufficient storage capacity of the covered 50-
ton carriages which carrying load was used only by 77%, it turned out that each
wagon loaded on average only 40 tons. Due to insufficient floor area and body
carrying capacity, the lifting force of the four axle 50 and 60 ton platforms was used
only by 55-65% (Vynokurov & Skyba, 1945. p. 27). So, summing up the above
analysis, this led to the need to create new types of wagons, which took into account
all these disadvantages and develop more advanced designs. Similar questions were
also raised in his article by professor V. Povorozhenko and engineer L. Kohan in the
journal "Railway Transport" Ne7.

In accordance with the requirements of the rolling stock department of the All-
Union Research Institute of Railway Transport, it developed technical tasks for the
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design of new freight wagons — box cars, gondolas and platforms. Also at the same
time, the task was to determine the optimal values of the basic parameters of freight
wagons, based on the most rational use of their carrying load and carrying capacity
(Mokrshytskyi, 1946, p. 121).

For complete highlighting of this problem, it is advisable to give a description of
each type of wagon separately.

The box wagon is the most versatile since it is intended for the transportation of
goods requiring protection from outside air and other conditions. Such circumstances
Impose special requirements for choosing the main parameters of the box wagon. The
strength of the upper structure of the track on most of the mainline and side lines of
the national railways allowed loading on the rail not more than 18-19 tons. Such
loading limited the carrying capacity of the wagon in 50 tons. Increasing the carrying
capacity above 50 tons is also inappropriate and under the terms of using its lifting
force. The increase in the lifting force of the car required a simultaneous significant
increase in its carrying capacity for improvement in operation.

The experiments conducted by professor M. V. Vynokurov shown that due to
insufficient carrying capacity in the existing 50-ton carriages on average 40 tons were
transported. It was assumed a sufficient increase in capacity at dimensions 1-B, 0-B,
but only if the length of the wagon exceeded 16 m, which meant reducing the carload
to 3-3.5 t/m and elongation of the train. Consequently, the accepted carrying capacity
of the wagon is 50 tons.

The total and specific capacity of the main types of covered wagons which
operated on the railways of the USSR is given in table 1.

Table 1. The total and specific capacity of the main types of covered wagons which operated
on the railways of the USSR

Wagon names Carrying Storage Specific

load, capacity, capacity,
t m’ m°/t
Riveted structure of 1929 50 89,4 1.79
Welded structure of 1936 50 89.8 1.80
Welded structure according to 50 89.0 1.78

the unified drawing
Two-axle of the USSR factories 20 45.4 2.27
production

According to the specific volumes in the table, the load capacity of the covered
ones, especially the 50-ton carriages, can be used only when transporting loads of
more than a bulk weigh, heavyweight. However, in practice, in box wagons, a
sufficient quantity of low-volume cargo is transported, which, due to the insufficient
body capacity of the wagons, can not fully utilize their lifting capacity. Analysis on
the operation of covered wagons showed that their carrying capacity in the transport
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of various goods was utilized on average only by 77%, that is, 50-ton wagons are
practically used as wagons with a carrying capacity of 38-40 tons. The unsatisfactory
use of the lifting force of wagons is the result of incomplete or insufficient load
capacity of bodies.

Mykhailo Vasyliovych Vynokurov stated that along with the above values and
the ever-increasing volume of freight traffic with different weight characteristics
indicated the feasibility of replenishing the freight car fleet with high-capacity rail
wagons.

Confirmation of this was the practice of American railways, which car fleet was
replenished with box wagons of increased carrying capacity at a specified period (the
load carrying capacity remained unchanged at 36.3 or 45 tons). Consequently, by
1931 the largest capacity of a covered American railway wagon of general purpose
did not exceed 93 m®. The Association of American Railroads (AAR) wagon by the
standard of 1937 had a capacity of 105 m®. In 1940 wagons of capacity up to 108-
110 m® appeared, and in 1942 the AAR wagon with a storage capacity of 138 m* was
acceptesd as a standard. The specific capacity of wagons increased from 2.05 to
3.04 m’/t.

Also, M. V. Vynokurov noted that wagons with increased specific capacity are,
under other equal conditions, more versatile than with a low specific capacity, since
they allow better utilization of the carrying capacity of these wagons when
transporting not only heavy-weight but light-weight cargoes (cargoes with a small
volume weight). It is quite understandable that it is impossible to increase the specific
capacity of new wagons to an arbitrary value, because when choosing the volume of
wagons, it is necessary to take into account not only lightweight loads, as this will
result in irrational use of the volume of wagons in the transport of goods of large
weight and in inexpedient increase in the coefficient of tare carriages.

Investigation of the factors that determined the specific capacity of covered
wagons (cargo turnover structure, loaded and empty mileage, range of transport, etc.)
indicate the expediency of replenishing the freight car fleet with wagons with a
specific capacity up to 2.4 m*/t. With this specific capacity and carrying capacity of
50 tons, wagons should have a capacity of 110 m®, which was adopted as a basis for
the task designing of the wagon.

The choice of a rational relationship between the linear dimensions of the car
(Iength, width and height) is determined, on the one hand, by the specified capacity of
the body, and on the other, by the size of the rolling stock. The most economically
feasible is the combination of the main dimensions of the wagon, which ensures the
best use of the cross-section of the adopted dimension with the smallest possible
length of the wagon. In this case, the length of the train, and accordingly the length of
the station tracks, will be the smallest for it.

Wagon width, height, and length were determined by the following
considerations. Based on the need to maintain the interchange of equipment for
different human needs in transportation, the width of the car was 2750 mm. However,
with the full use of the 1-B dimension, the width of the wagon could be increased by
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100 mm, but this extension of the wagon led to an increase in its storage capacity by
only 3-3.5%. Therefore, the width of the wagon was 2750 mm, and the height at the
size 1-B it was 2750 mm and at the size 0-B it was 2400 mm. The internal length of
the wagon was 1450 mm.

In addition to the lack of capacity, the operational disadvantage of existing four-
wheel covered wagons was a relatively insufficient width of the door holes — 1830
mm. With such a width of the doorway, the use of mechanized vehicles during
loading of the goods became more complicated.

The presence of only one relatively narrow doors on each side of the wagon
made it difficult, and often made it impossible to load long-size carloads suitable for
transportation in covered wagons, which affected the versatility of such cars.

M. V. Vynokurov believed that in order to determine the value for which it
would be expedient to increase the width of the doorway in the covered four-wheel
carriages, one should proceed from the possibility of the passage of the mechanical
carriages into the wagon. For this purpose it was intended to increase the width of the
doorway to 2400-2500 mm. In 1942 the standard of the covered wagon adopted by
the AAR recommended increasing the width of the doorway of general purpose
vehicles to 2134-2439 mm (7 or 8 feet) (Vynokurov, 1949).

An increase of the above-proposed width was inappropriate as it would have led
to the reinforcement of the doors, and therefore it would have made it difficult to
open and to close them. So, the width of the doorway of the freight wagon was
2450 mm.

Alongside with the choice of the most rational in the technical and economic
ratio of the main parameters of the wagon, fully satisfying the operational
requirements, there was a need to manufacture structures of new wagons at the level
of the engineering machinery achievements of that time.

In the developed technical tasks on the new covered wagon, the frame of the
wagon was of welded construction from the rolled section and cast steel; it consisted
of the center sill, side, longitudinal and transverse beams, buffer, bolster and
intermediate beams. Center sill was made of rolled z-section. The above body center
plate of the center sill was reinforced with special cast steel and combined with the
draft gear stop of the automatic coupling. The upper center plate was supposed to be
eased and was on clinkers. The front draft gear stop of the automatic coupling was
combined with cast steels of an automatic-coupler striker. To prevent the wearing of
the walls of the center sill by the body frame of the friction gear, it was supposed to
install variable lining on the walls of the center sill as wearing out were replaced by
new ones. In this regard, the distance between the walls of the center sill increased to
350 mm. Also, the increased size was useful for the further modernization of auto-
coupling equipment.

The wagon body was foreseen in two variants: a slanting-wall structure with a
metal lattice and a wooden upholstery and a full metal structure with a wooden
upholstery inside.
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To strengthen the design of the body, the frontal walls are designed all-metal
from pressed sheets. Such a wall greatly increased the strength and rigidity of wagons
in the transverse direction and would prevent from destruction, as well as it would
provide better storage of goods.

The weak element in the construction of an existing covered wagon was the
roof. Poor attachment of the roof structure, and insufficient strength of the metal
roofing on a meter (10000 weights/axle/km) the roof must be completely renewed on
average 3-4.5 years. In fact, it was completely restored in shorter terms.

In newly built wagons, for the purpose of increasing the service life and
reducing operating maintenance costs, a whole metal roof of pressed sheets was
accepted. Mykhailo Vasyliovych noted that this introduction had almost twice
strengthened the roof in comparison with the previous designs.

On the USSR railways there operated gondola of two types: 50-ton released in
the US and 60-tons domestic gondolas. The latter were predominant in the gondola
fleet of freight cars of the country.

The general purpose of the gondola was characterized mainly for the
transportation of coal, ore and a number of other industrial goods. These cargoes
were transported on the networks of the Ural-Kuzbass, Moscow-Donbass, and the
upper structure of the track in these directions, as a rule, allowed loading from the
wheelset on rails to 20.5 tons. Such loading allowed the weight of the gondola brutto
to be up to 82 tons, and its carrying capacity up to 60 tons.

M. V. Vynokurov noted that ccording to the nature of the cargo transported in
gondolas, their most advantageous feature was a large carrying capacity, especially in
the universal type gondolas of the USSR. The gondolas produced in the USA had a
carrying capacity of 63.5 tons, and domestic had 60 tons (Krason & Niezgoda, 2014).

The carrying capacity of the domestic gondola for the transportation of coal, ore
and rolled steel products was also sufficient for the full utilization of its loading
capacity, as it is indicated in table 2.

Table 2. The carrying capacity of the domestic gondola for the transportation of coal, ore
and rolled steel products was also sufficient for the full utilization of its loading capacity

Name Use of load- Use of storage
carrying capacity,

capacity, % %

Ore 100 35

Coal 100 100

Coke 60 100

Rolled metal 100 60-70

Timber 45-56 100

Various equipment (machines, cars) 20-75 —
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Such data indicate that the storage capacity of domestic gondolas was 66.8 m§,
sufficient for full utilization of its carrying capacity in the transportation of coal, ore
and rolled steel products, which were transported in the gondolas in mass scale.

The lifting force was used the least satisfactory in the transportation of timber
and various equipment. Consequently, for the full use of the load capacity during the
transportation of such cargoes, the main factor was the length and floor area of the
wagon.

Calculating the optimal value of the specific capacity of the gondola and taking
into account taking into account the structure of cargo, empty running, the range of
transportatios M.V. Vynokurov, proved that this optimal value for the gondola is
1.10 m¥t, which corresponded to the value of the specific capacity of the existing
gondola (1.11 m*t). With such indicators of specific capacity and adopted load
capacity of 60 tons, the capacity of the gondola body had to be equal to
1.10-60=60.6 m*, which was adopted for the technical task of gondola designing
(Vinokurov, 1953).

The study also summarized that the size of the new gondola, load capacity, and
storage capacity were close to the existing parameters of the domestic gondola and
met the requirements envisaged in the technical specification only with some
adjustments regarding the structural characteristics in length or overall characteristics
for the existing gondolas. In existing types, the internal length was 12004 mm, in the
new ones it was 12400 mm.

Extension of the gondola cab was carried out without changing the existing
length of the frame by replacing the structures of the frontal walls by removing the
lean-to trussed strut of the corner posts. In order to determine the length, the internal
width of the gondola under the conditions of incorporation in the overall dimensions
was 2825 mm. The cab height of the gondola was 1.88 m.

After the experiments Professor M. V. Vynokurov indicated the best running
qualities and sufficient strength of the domestic type of gondola in accordance with
the safety of operation. And he also pointed out the existing disadvantages, among
which: the deflection of the truss top chord, breaking of the cemented joint of the
truss node, breaking and convexity of cross stays, the deformation of the frontal
doors.

Elimination of the above disadvantages of the gondola was assumed by
strengthening the upper ratchet strap, replacing the side doors on a swing all-metal
door with pressed walls, and replacing the wooden upholstery with a metal one.

In the gondola frame, the most frequent damage was its center sill in the places
of installation of the friction gear of the automatic coupling, among them: abrasion
and convexity of the upright post of the center sill around the angle stops, vertical
cracks in the front or rear angle stop of the automatic coupling, the tearing of the ribs
on the welding joints from the vertical wall of the center sill.

To eliminate these disadvantages it is assumed to use a center sill of special
rolled products, as well as installing alternating overlays on the walls of the center
sill, as in large-sized wagons.
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Flat car is an open freight caron designed for the transportation of long-length,
piece freight, containers and equipment that do not require protection from the
weather. The main type of four-axle flat cars of the USSR railways were side flat cars
with a lift capacity of 60 tons. In the fleet of domestic railways, there were also sided
flat cars with carrying capacity of 50 tons and without platforms with a lifting force
of 50 tons of the US production, as well as flat cars of domestic plants with a lifting
force of 60 tons (Naeimi, Zakeri, Shadfar & Esmaeili, 2015).

Characteristics of domestic sided flat cars are given in table 3.

Table 3 Characteristics of domestic sided flat cars are

Name Load Length Floor | Dead Tare Correlation
capacity, in the area, |load,| weight
t middle, m? t ratio
m

Welded 50 12.91 35.9 18.4 0.363 1.39
structure of
1932
Rolled 50 12.87 35.7 22.0 0.366 1.68
section
structure of
1936

According to the data in the table, the use of the load capacity of the 60-ton flat
car when loaded with various goods and their data with the characteristics are given
in table 4.

An analysis on the lifting capacity of an existing type of 60-ton platform
indicates that when transporting various loads accepted for platforms, their lifting
force is fully used in the transportation of two or three types of cargo (ore, metals).
Other cargoes give a very small load and, on average, the load capacity of four-axle
60-ton platforms does not exceed 35-50%.

Summarizing the analysis M. V. Vynokurov indicates that the most effective for
operation is a flat car with a lifting force of 40 tons. However, despite this, it was
decided not to limit the availability of flat cars with a lifting capacity of 40 tons for
the domestic freight car fleet, since it was impossible to transport heavy piece goods
on such flat cars.

Consequently, taking into account a number of advantages of flat cars of lifting
capacity 40 tons, as well as the need to have along with this fleet of flat cars, allowed
the transportation of heavy fix loads, the main parameters for design were developed
on two types of load carrying capacity of 40 and 60 tons.

For the choice of the optimal length of flat car the possibility of adapting it to
the conditions of bulk cargoes transportation was taken into account. The internal
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length of the flat car, equal to 13500 mm, provided the laying of stacks of the most
widespread wood species by length (6.5 m).

Table 4. The use of the load capacity of the 60-ton flat car when loaded with various goods

The name of the cargo | Possible loading on Percentage of load-carrying
the flat car capacity

Coal 26.9 53.8
Anthracite 28.3 56.6
Coke 18.8 36.6
Peat 10.7 21.4
Wood (round) 29.6 59.1
Sleeper 34.9 69.8
Fuel wood 27.2 54.3
Hardware items 37.4 74.9
Used machines 11.1 22.2
Straw 10.8 21.7
Sugar beet 18.0 36.0
Ferrous metal (scrap) 40.4 80.8
Fluxing material 42.7 85.4
Minerals (apatites) 48.5 87.0

The width of the platform was determined in terms of fitting the platform in
size. The height of the sides compared to the existing ones was slightly higher. For
longitudinal sides, the height was increased to 755 mm, and for transverse ones - to
605 mm. The increase in the storage capacity of the platform cab has made it possible
to significantly increase the utilization rate of new types of platforms.

In order to develop the design of the platform’s sides, it was necessary to take
into account a number of structural defects of the existing designs of the edge fittings,
resulting in massive loss and damage to the sides in operation. Such circumstances
were worthy of attention, as the railways suffered from colossal losses to compensate
for the premature wear of the sides.

To increase shelf life and reduce operating costs, new types of platforms were
made all-metal.

Tank wagons The lifting capacity of tank wagons operating on domestic
railways was quite different. The most efficient was a tank wagon with a cubic
capacity of 50 m®, in this connection, the capacity of the new tank wagon was 50
tons. Such a lifting force of a tank with a container of approximately 24 tons gives an
axle load of 18.5 tons. In addition, the adopted capacity of the boiler provided the
multiplicity with the main tanks of the existing types, determined particularly
important for cargo operation (Dadyko & Draichyk, 1954, p. 410).
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The design of the tank and especially the boiler was supposed to increase the
strength compared with the existing four-axle tanks. The frame of the wagon consists
of a center sill, side beams, cross beams (buffer, bolster and cross-bearer) and
bearings for supporting the tank shell on the frame. The main requirements were that
the thickness of the bottom and armor sheet should be at least 11 mm, and the upper
cylindrical part is not less than 9 mm.

Drain devices for kerosene-oil tanks were located at the bottom of the boiler and
had the occasion to open it through the hatch cover. For gasoline tanks, the drain
device was installed according to the siphon principle.

On the cap of petrol tanks, a safety valve, an exhaust valve and test ports were
provided for measuring the level of liquid in the tank. For transportation of heavy fuel
oil it was necessary to develop a design of a tank shell with a device for heating,
which would greatly facilitate the transportation and exhaust of black oil.

In order to develop the design of drainage devices, the latter must ensure that the
products are quickly drained and poured into the tank and guaranteed to be free from
the loss of devices along the way.

The number of bogies and axles in the old and new types of wagons was the
same. As for the design of the bogie, it had to be improved. The bogie is the most
difficult and responsible point in the design of the wagon. The running qualities of
the wagon (smoothness, stability, etc.) depend on the device of a bogie and its spring
suspension.

A new bogie for all four-wheel freight wagons was assumed with steel molded
sides, which were cast along with cellar boxes and molten center bearer. Advantages
were given to bogies without lower cross-linking. During the development of bogies
designs, special attention was given to the correct choice of spring suspension for the
more smooth running of the wagon. The spring suspension was required to provide a
deflection at a maximum statistical load of 35-45 mm and the maximum possible
deflection of 65-80 mm.

All freight wagons were required to have an automatic coupling and friction
draft gear. The relatively rapid wear of individual elements of hexagonal devices led
to the conclusion that it is necessary to increase the wear resistance of the draft gear
of the automatic coupling (Tekhnycheskyi spravochnyk zheleznodorozhnyka, 1953,
p. 304).

M. V. Vynokurov pointed out that it was decided to produce new wagons using
low-alloy steel, greatly facilitated the tare weight.. Such a solution was based on the
technical experience of the US wagon industry.

Particular attention was paid to the unification of parts and assemblies, that were
subjected to the process of wear and damage to the most, were replaced with the
current and periodic repairs of the wagon. This important measure has significantly
reduced the cost of manufacturing and was important for the organization of repair
because it simplified the ability to replace worn parts with spare ones.
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Conclusions

The above mentioned basic characteristics of freight wagons, as well as the
technical considerations and decisions of professor M. V. VVynokurov, obtained as a
result of the analysis of existing designs of freight wagons and the experience of their
operation, were the basis for designing and production of new types of freight
wagons. His primary task was to provide the railway transport with new freight cars
that corresponded to the level of the best samples of modern technology, Mykhailo
Vasyliovych embodied in the best way.
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Ycrak Haragia BosiogumupiBaa
KuiBcbkuit MixkHapOAHUI YHIBEPCUTET
49, Bymn. JIsBiBChKa, M. KriB, Ykpaina, 03179

IIpogecop M. B. BUHOKYpOB: eTanu CTBOPEHHSI BAHTAKHUX BaroHiB
(1930-1950)

AHnomauyia. AxmyanvHumM 3A80AHHAM CY4ACHOI ICMOPUYHOI HAYKU € B8cebiyHe
BUBUEHHS NEPCOHANIU BUOAMHUX 8UEHUX MA IHICeHepis, AKI 3p0OUNU 8a20MULL BHECOK
8 CmaHo8NeHHs Hayku [ mexuiku. Cmamms npucesidena auaunizy OislbHOCMI
npoghecopa M. B. Bunokypoea y cghepi cmeopenus sanmadgichux 6acouie. B icmopii
Hayku i mexuiku M. B. Bunokypos gidomuii sk 6usHauHuil cneyiaiicm 8 2anys3i
PYXOMO20 CKNady, 6IH HNPUCBAMUB CBOE JHCUMM pO3POOYI 6A20HI8 [ 8A2OHHO20
ecocnodapcmea. M. B. Bunokypos 3aysadicus, wo 0y10 NPULiHAMO SUNycKamu HO8I
8A20HU 3 GUKOPUCMAHHAM HU3bKOAE208AHOI CMANI, WO 3HAYHO NONE2ULy8alo 6a2y
mapu. Take piwenns 6a3y8anocs Ha 8PAXYBAHHI MEXHIUHO20 00CBI0Y 8A20H00V0I8HOI
npomucnosocmi CILIA. Ocobnuea yeaea npuodinsanacs yHigikayii Oemaneti i
KOMNJEKMYOUUX 8y31ie, AKI niodasanucs 6 npoyeci exkcniyamayii 3HOcy i
Hauyacmiuum HOWKOONCEHHAM, 6 HACNIOOK 4020 GOHU 3AMIHIOBANUCA NpU
HOMOYHOMY Ma NepiooudHUX pemonmax eacowa. Lleii eaxciusii 3axio 0asas 3HauHe
BHUJICEHHS. CODIBAPMOCMI BUCOMOBIEHHS | MAB BeluKe 3HAYEeHHsl O OpeaHizayii
PEMOHMY, MOMY WO CHPOWYBA8 MONCIUBICMb 3AMIHU 3HOWEHUX Oemaell
3anachumu. Ilpu nideomosyi danoi cmammi OY10 3ACMOCOBAHO XPOHONO2IUHULL
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MUNOJIO2IUHULL, NOPIBHANbHUL Memoou ICMOPUYHO20 NI3HAHHA, Klacuikayii ma
cucmemamuzayii icmopuyHux oxcepei i bioniocpagpiunoco mamepiany, AKi 00360.1UNU
cucmemMamu3y8amu ma KPUMU4YHO OYIHUMU BUKOPUCMAHI 0dicepela CMOCO8HO
NUMAHHA emanié CmMEOPeHHs BaHMAdCHUX 6acoHuis. lloxazana ponv npogecopa
M. B. Bunokyposa 6 uyvomy npoyeci, oxonmowuu 1930—1950 pp., natibinrbuw
NPOOYKMUBHI POKU 8UEH020 Ma iHdceHepa. Becmanosneno, wo 3a60axku ocoobucmomy
snecky M. B. Bunokypoea 6 yHigixayito Oemaneu Ons Pi3HUX MUNIE BAHMANCHUX
8A20HIB, BI0OYNOCA 30eule8NeHHs eKCHIyamayiunux eumpam 3ani3Huys. ILle
00CA2aN10C5 3a805KU MACOBOMY BUSOMOBNEHHIO PIZHUX TMUNIE 8AHMANICHUX 8A2OHIE.
Buguenns po3eumxy 6aHmMadcHux 6a2ouié uepe3z Oiocpailo 6ueHo2o-iHdceHepa
M. B. Bunokypoéa, wjo € CKIA008010 YACMUHON KOMNJIEKCY 3HAHb, nepeodbadac
3aCmocy8ants CUCMEMHO20 NIOX00y AK MemoO0J02IYH020 3ac00y HAYKOBO20
NI3HAHHA.

Knwuogi cnosa: 3aniznuunuu mpaucnopm, eazcouu; M. B. Bunokypos, nayka u
mexHiKa, iHJceHep

Ycerak Haraass BaragumupoBHa
KueBchkuil MeXTyHApOIHBIN YHUBEPCUTET
49, yn. JIbBoBcKas, r. Kues, Ykpauna, 03179

IIpogeccop M. B. BUHOKYpPOB: 3Tanbl CO31aHHs IPY30BbIX BATOHOB
(1930-1950)

Annomayun. AxmyanvHou 3a0aveli COBPEMEHHOU UCMOPUYECKOU HAYKU
ABNAEMCS BCECMOPOHHee U3YUeHUe NePCOHANUL BbLOAIOWUXCS VHEHbIX U UHICEHEPOS,
Komopuvle coenaiu 6ecombvli 6KIA0 8 CmaHosieHue Hayku u mexrHuku. Cmamos
nocesawena aumanuzy OdeamervHocmu npogeccopa M. B. Bunokyposea 6 cghepe
CO30aHUsl 2PYy308blX 6a20H08. B ucmopuu nayxu u mexuuxu M. B. Bunoxypos
usBecmeH Kak GblOQOWULCS CHeYUAIUCm 6 00aacmu NOOBUICHO20 COCMABd, OH
NOCAMUNL  CBOI0  JICU3HL  paA3pabomKe B6A20HO8 U  BACOHHO20  XO3AUCMEA.
M. B. Bunokypog ommemun, umo ObLIO NPUHAMO BbINYCKAMb HOBblE BA2OHLI C
UCNONIL308AHUEM HU3ZKOJIECUPOBAHHOL CMANU, YMO 3HAYUMENbHO 00e24ano 6ec
mapwl. Taxkoe peweHue 06a3upo8anocy HA yueme MEXHUYECKO20 ONvlma
sazonocmpoumenvtou npomviuiiennocmu CIIA. Ocoboe 6Humanue Yy0ensnocsy
VHUuUKayuu demaneti U KOMNJIEKMYOUWUX V37108, KOMopbvle N00Bep2aluch 8 Npoyecce
IKCHIyamayuu U3HOCY U 4Y4aCMbIM NOBPENCOCHUSIM, 6 C1e0CmeUuU 4e20 OHU
3AMEHSANUCL, NPpU MeKywem U HNepuoouyecKUx pPemMOHmax 6a2oHd. Omo 8aMCHOe
Meponpusmue 0asalo 3HAYUMENbHOE CHUMNCEHUE CeDecmouMocmu U320MmoeieHus u
umeno Oonvuwioe 3HaveHue O OPSAHURAYUU PEeMOHMA, MAK KaxK YHApousaio
B03MONCHOCb 3AMEHbl USHOULEHHbIX Oemaneti 3anacHvimu. 1lpu noozomoske 0aHHOU
cmambsu ObLIU UCNONIL30BAHBL XPOHOJOSUYECKUU, MUNOJOSUYECKUU, CPABHUMETbHBIL
Memoobl  UCMOPUHEeCKO20  NO3HAHUS,  Klaccugukayuu u — cucmemamusayuu
ucmopuyeckux UCMOYHUKO8 U  Oubauoepaguyeckoeo mamepuaid, Komopbie
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NO36OMUNU  CUCMEMAMUZUPOBAMb U KPUMUYECKU OYEHUMb  UCHOTb308AHHbIE
UCMOYHUKYU NO BONPOCY SMAN08 CO30aHUs 2py308vblx 6a2oHos. llokazana ponw
npogeccopa M. B. Bunoxypoea 6 smom npoyecce, éxmouasn 1930-1950 ez., naubonee
NPOOYKMUBHbBIE 200bl YUEH020 U UHJceHepa. Ycmarnoseneno, ymo 61a200aps TU4HOMY
eknady M. B. Bunoxkyposa 6 ynugukayuio oemaeii 051 pasiuyHblX MUnos8 2py308bix
8a20H08, NPOUZOULIO YOeuleglleHue IKCNILYAMAYUOHHBIX PACX0008 HCELE3HbIX 00POo2.
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The textbook "'Parts of Machines" by V. O. Dobrovolsky and its importance
for the development of higher technical education in Ukraine

Abstract. The article describes the activities of the famous Ukrainian
researcher, Doctor of Technical Sciences, Professor of the Odessa Polytechnic
Institute Victor Opanasovich Dobrovolsky on the preparation of seven editions of the
textbook «Parts of Machinesy. At the present stage of development of the history of
science and technology, a comprehensive analysis of the scientific activities of
V. O. Dobrovolsky, in the field of general engineering is extremely limited, and
coverage of its role in the organization and development of higher technical
education in Ukraine is practically absent. The scientist was one of the first who
responded to the lack of a full-fledged manual on the discipline «Parts of Machinesy
for higher education and devoted most of his work at the Odessa Polytechnic Institute
to solving this issue. The evolution of the textbook, from the publication of scientists
in 1926 the first edition «Lecture notes» to the last, the seventh, personal edition of
the «Parts of Machines» 1954 has been analyzed. The main directions and priorities
that were identifying by the researcher in each of the publications for the preparation
of students and technician have been defined. The place of personal scientific
achievements, developments, inventions of V. O. Dobrovolsky and his colleagues and
students in the preparation of materials of the textbook, conformity of the given
information to the courses' programs and all sorts of recommendations from the
Ministry of Education and a wide stake of scientists with whom Viktor Opanasovich
collaborated have been considered. The correspondence of textbooks to modern
achievements of science and technology and the scientist's constant attention to new
home and foreign developments and inventions have been described. The common
features and differences in the structure of textbook, causes of reductions, additions,
and the emergence of new sections, in accordance with the tasks, which were faced
V. O. Dobrovolsky in different periods of its activities have been established. The
great popularity and widespread use of the textbook by the majority of higher
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technical institutions throughout the USSR which was a consequence of the general
availability and in-depth processing of the stated theoretical and practical material,
its relevance and compliance with the challenges of time have been noted.

Keywords: V. O. Dobrovolsky; professor; ONPU; general engineering;
transmission

Introduction

The rapid development of world machine-building, increasing its technology
and miniaturization led to the emergence of a number of specialized scientific
disciplines necessary for the training of engineers and designers. Under the influence
of these processes in the second half of the nineteenth century, the division of the
science of mechanical engineering took place in a number of fundamental directions:
technical mechanics, applied mechanics, resistance to materials and parts of
machines. Before the discipline of the machine parts, the task of studying modern
methods of calculation and the basics of the design of individual details, which was
the basis of the creation of any complex mechanism, and transformed it into the
theoretical basis of machine building and engineering design, arose. The first
textbook entitled "Parts of Machines" on the territory of the Russian Empire in 1881
became the work of the outstanding scientist, founder of higher technical education in
Ukraine V. L. Kirpichova, whose ideas and undertakings, found further development
in the writings of other scholars: P. K. Khudyakova, A. I. Sidorova, V. E. Thira,
A. N. Rogovsky, I. I. Bobarikova and others (Ivanov & Finogenov, 2008, p. 5).

Among scientists, whose scientific work was of fundamental importance for the
development and establishment of domestic and world machine-building in the first
half and mid-twentieth century. An important place is occupied by the figure of
Victor Opanasovich Dobrovolsky (1884-1963). The research activity of the
prominent Ukrainian scientist, doctor of technical sciences, professor of the Odessa
Polytechnic Institute, whose authorship covers more than 160 scientific works on the
design of machines and transmissions, materials science, which greatly contributed to
the revival of scientific and technological progress of the country, impresses with its
versatility and diversity. However, the most significant part of his scientific heritage
is the multiple editions of the textbook "Parts of Machines", which became a solid
ground for the training of engineers around the world. The coverage of the role and
place of a scientist for the development of domestic engineering by modern
Ukrainian historiography is extremely limited and consists of works of a general
biographical nature issued by a number of OPI figures, among which it is particularly
worth noting the works of V.S. Gusarev (Gusarev, 2015), K. I. Zablonsky
(Zablonskij, 1998) and a bibliographic index published by the staff of the Scientific
and Technical Library of ONPU (Gnatjuk, Islamgulova & Jakovleva, 2008). The lack
of scientific works that would provide a comprehensive assessment of the scientific
heritage of Victor Opanasovich, based on a general analysis of his works, only
increases the relevance of the research topic. The purpose of this work is to highlight
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and analyze the author's textbook of the scientist "Parts of Machines" and its
Importance for the development of a high technical school in Ukraine.

Research methods

The basis of this work is the general scientific principles of research, such as
objectivity, scientific, historicism, systemic, complexity. Widespread use of analysis
and comparative-historical methods made it possible to identify and trace the
relationship between different editions of the textbook of the scientist. With the help
of the systemic method, each separate manual appeared as a complex system of
interconnected elements and allowed to reveal a number of regularities that were the
basic elements for the discipline "Parts of machines" from the point of
V. O. Dobrovolsky. Also, when writing the work, it was applied: historical, problem-
chronological, historiographical and biographical methods.

Results and discussion

Determining role in the formation of V. O. Dobrovolsky as an engineer,
mechanician, and later a scientist of general engineering determined the studies in
1902-1908 at the Faculty of Mechanics and Technology of the Kharkov Institute of
Technology (Archive ONPU, p. 3). In Kharkov, he met Professor of the Institute
Vadim Erastovich Tyr, the author of the textbook "Parts of Machines" in 1907
(Electrotechnical Herald, 1926), whose professionalism, awareness and scientific
interests were of great importance for the preparation of Viktor Opanasovich.
Significantly contributed to the expansion of the scientific outlook of the scientist
during his studies in KhTI and in subsequent years acquaintance with the works of
A. l. Sidorov and P. K. Khudyakov the problems of designing and designing
machines that were one of the most advanced in the Russian Empire (Dobrovol'skij,
1954, p. 11).

The activity of teaching the discipline "Parts of Machines" a scientist began in
1918 in the newly founded Odessa Polytechnic Institute and at the Evening Workers'
College (Gnatjuk, Islamgulova & Jakovleva, 2008, p.6). Immediately with the
beginning of the course, V. O. Dobrovolsky faced a number of serious problems: the
low level of students' training, which was considerably worse in connection with the
First World War and the Civil War in the territory of the Russian Empire, the weak
link of the curriculum with a practical component machine building, the lack of a
clear and comprehensive manual for the training of engineers and designers, which
fully meets the modern challenges facing science. To fill the need for higher
education in a new and compact comprehensive textbook that covered new
achievements in science, took into account changes in the normalization and
standardization of parts, and met a number of prominent scholars with the task and
program of the course. In 1925 and 1926 A. . Sidorov published in two parts a
manual entitled "Course of Machine Parts,” in 1926, P. K. Khudyakov published a
textbook "Details of Machines,” I. 1. Bobarikov prepared in 1926 work "Parts of
Machines" (Dobrovol'skij, 1954, p. 12).
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V. O. Dobrovolsky tried to solve the problem with the lack of academic
literature on discipline. The great practical experience in the field of production,
scientific work in various fields of engineering and teaching during the 1918-1926
years. The disciplines "Parts of Machines" provided Viktor Afanasovich with the
necessary foundation for the publication of the "Abstract for the course "Parts of
Machines" in 1926 (Gnatjuk, Islamgulova & Jakovleva, 2008, p.23). The main
provisions laid down by the scientist in the pages of his own lecture notes relate to
the availability, systematization and general simplicity of the material outlined. The
structure of the manual consisted of sections devoted to the parts of machines
servicing the rotary movement, gears, special parts. The author considered the
problems of studying the physical principles of parts implemented in the
construction, outlined the theoretical foundations of design and their mathematical
description, considered the causes of damage and failures in the work of machines.
The abstract contained a large amount of background information, which greatly
increased its value in the absence of reference literature, but needed to deepen and
clearer structuring of the material outlined, updating and supplementing information
on new developments in the fields of mechanical engineering: gear and pass
transmissions, reducers, continued shafts actively develop and develop science in the
20-es of the twentieth century.

The tumultuous work during the next two years after the publication of the
abstract of lectures, testing work with students, correcting deficiencies, and
supplementing it, made it possible for V. O. Dobrovolsky in 1928 to turn the abstract
in a glass copy into a full textbook for high school, published in Ukrainian
(Dobrovol'skij, 1928a). Taking into account that in the technical universities in the
1920-es the courses of the theory of mechanisms, the resistance of materials and parts
of machines were highlighted in separate disciplines, the author greatly limited the
presentation of theoretical questions, focusing on practical problems of mechanical
engineering. The textbook consisted of four sections: parts for connecting machine
parts, parts for serving circular motion, transmission and special details
(Dobrovol'skij, 1928a, p. 515). This structure of the submission of material confirmed
the approach of V. O. Dobrovolsky to the construction of the program studying the
course "Parts of Machines"”, because despite the introduction of corrections in
subsequent editions, retained the main model for almost the entire second half of the
twentieth century. The introductory part of the manual related to the author's
explanation of the term "machine" for its meaning, types, and general requirements
(Dobrovol'skij, 1928a, p. 5). Revealing these concepts, the researcher analyzed the
views of many foreign authors, but did not mark the achievement of K. Marx, whose
"question about the car is considered the most accurate™ (Dobrovol'skij, 1932, p. 5),
which was considered a disadvantage for contemporary Soviet historiography and
was reasonably taken into account in subsequent editions.

At the end of each section, a list of sources was provided, mainly by foreign
scholars, for which the author was criticized for the excessive exaltation of
"bourgeois science." Despite the large volume of the manual that exceeded five
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hundred pages, there were still no sections devoted to gear and worm gears, variators,
factors affecting the strength of parts, standards in mechanical engineering,
characteristic of future editions. The manual "Parts of Machines" immediately won
the adherence and recognition in scientific circles as one of the best in the country.
Contributing to this was the publication in 1928 by Victor Opanasovich of a
collection of numerical examples with the solutions, tables and formulas
"Calculations of machine parts" (Dobrovol'skij, 1928b), which generally includes
seven editions oriented to students and designers without university education, for
developing calculating and design skills, which, as the researcher considered, was the
basic element in the preparation of a design engineer.

The work of V. O. Dobrovolsky with his original textbook was threatened with
termination in 1929, when he, as chief engineer, was arrested on fabricated
allegations, but due to the family's request, the leadership of the university, and the
fact that during his absence reading the course "Parts of Machines" in the OPI was
suspended, the charge was lifted, and the scientist justified (Gusarev, 2015, p. 20).

The second edition of the textbook "Machine Details" was held in 1932 and was
partially redesigned, especially with regard to the introductory part and the
supplementary version of 1928. While fully preserving the previous structure, the
author adjusted the material in accordance with the program of studying students at
the university and reduced the number of examples where Norms and calculations
were given that depart from the original mathematical model during the design
process. The sections on gearboxes, gear transmissions, information on passive
transmissions and the disadvantages of their theory, due to the current discussions in
the USSR on the rational efficiency of passes, have increased with new information.
Of particular value in the textbook were the parts of the gear, worm, passive
transmissions, variators, which were considered by the researcher in their own
scientific researches, on the eve of the publication of the textbook, the same goes for
the section on welding, the new methods of which were also in the sphere of interests
of Viktor Opanasovich. In the chapters of the textbook there appeared a large number
of new general standards and norms, the issue of the test of metal rupture, as the main
one, was critically examined, since, according to V. O. Dobrovolsky, it did not
determine the fragility, wear, elasticity of the material, and pointed to the need to
determine the permissible voltage, as the boundaries of elasticity (Dobrovol'skij,
1928a, p. 9). In the sections devoted to wedges, screws and other "simple machines",
the scientist noted that such a definition in the literature is false and that all such
mechanisms, which consist of one component, should be considered as parts of
machines (Dobrovol'skij, 1928a, p. 7).

The new page for the discipline "Parts of Machines" was discovered by Viktor
Opanasovich in the edition of the next edition of his own textbook in 1938, it was the
first publication of the manual in Russian, which in the future will have five reissues
(Dobrovol’skij, 1938). The new textbook was mapped according to all the
recommendations of the program to the course "Parts of Machines™ approved by the
Committee on Higher School Affairs and taking into account the resolutions on
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books on the topic "Parts of Machines" published in the newspaper "Technique".
Compared to previous releases, in which the author singled out only a few pages of
general calculation and design fundamentals in the introduction, the new version of
the textbook, the existing three parts: sealing and connection, machine parts,
servicing rotary motion and transmission, added another called — general data to
calculate and design Principles (Dobrovol’skij, 1938, p. 5). The emergence of a new
section was of special significance from the scientific standpoint, based on his own
pedagogical experience, he highlighted the critical mistake of most students who
perceived the design process in the form of entering numerical data into mathematical
formulas, while the textbook translated this process into an applied field and
technological, emphasizing the variability, requirements, and conventionality in the
design. From the third edition, V. O. Dobrovolsky adheres to the principle of filling
material: initially the theoretical basis, then, on its basis, the construction and
methods of their calculations, combined with examples and illustrations, in contrast
to the first two parts, where the theoretical part was submitted limited. This approach
allowed students to understand the general principles of design and to solve the
exercises and tasks that followed the course.

In the first section, for the first time, information was presented separately on
the voltage in the machine parts (Dobrovol’skij, 1938, p. 24), factors influencing the
part (temperature, friction, operational heating) (Dobrovol’skij, 1938, p. 45), shape of
parts and their division (Dobrovol’skij, 1938, p. 49), normal. In the section devoted to
fastening and welding, the information has considerably expanded, a part devoted to
riveting has appeared (Dobrovol’skij, 1938, p. 74), welding (Dobrovol’skij, 1938,
p. 111), bolted connection (Dobrovol’skij, 1938, p.144). V. O. Dobrovolsky
introduced a part devoted to such detail as a wedge key (Dobrovol’skij, 1938, p. 199),
for example, he showed how mathematical research can draw conclusions and data
for design. In the section "Axes and shafts”, a great deal of new information was
provided on the classification of shafts, material science issues, calculations of
strength, based on personal research by Victor Opanasovich and his student, who
studied the shafts, L. B. Ehrlich. There was a separate item devoted to bearings
(Dobrovol’skij, 1938, p. 371) in the section "Details Serving the rotary motion" is
largely based on the original research of the scientist and the department "Parts of
Machines" OPI, especially as it relates to the part dedicated to special bearings, where
the bearing "Nomy" was considered, in relation to which the researcher published an
article in the Journal of Mechanical Engineering (Dobrovol'skij, 1929), and the
paragraph "Needle bearings", the development of which was one of the first on the
threshing floor of the USSR department under the leadership of Viktor Opanasovich,
and marked the publication of a number of articles during the 30-es of the XX-th
century and the monograph "The Eagle Bearing™ in 1935 (Dobrovol'skij, Podderegin
& Podderegin, 1935). The point about the transfer did not pass the addition and
reformatting, which also constituted the sphere of scientific interests of the scientist.
The section is devoted to passports, received a solid foundation in the form of a
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separate monograph "Pass transmission” in 1934 (Dobrovol'skij, 1936a), and a
globose worm gear in the article 1936 (Dobrovol'skij, 1936D).

Regarding the general trends of the textbook, the author reduced the number of
deductions, examples and tasks so as not to overload the textbook, since the
presentation of the course was conducted in parallel with the use of special
collections of tasks and machine parts designs, which were also developed and
continuously refined and published by scientists in 1933, 1934, 1935, 1936.

The next edition of the 1939 textbook (Dobrovol'skij, 1939) was an almost
complete copy of the previous one with only a few minor additions and corrections.
The two pre-war editions of the 1938 and 1939 book were a reflection of the
researcher's new vision of the subject "Parts of Machines", taking into account the
latest scientific advances and recommendations in various fields of engineering
multiplied by twenty years of teaching the course and almost thirty as a designer and
engineer, contributed to the emergence of the most complete a textbook on discipline
on the thorns of the entire USSR.

The end of the Second World War marked the return of Viktor Opanasovich to
his teaching activities as a main activity and continued his work on improving his
own textbook. In 1945 the third Russian edition of the manual "Parts of Machines"
was published (Dobrovol’skij, 1945). The basis of the work, as before, consisted of
personal studies and research work of the scientist, as well as materials provided by
his students who had already completed or continued postgraduate studies, including:
L. B. Ehrlich, S. L. Mak., K. I. Zablonsky and the staff of the department "Parts of
Machines". The structure of the textbook has not changed much compared to the
previous editors, but received a number of new additions aimed at improving the
study of material, has been significantly expanded and reached a record eight hundred
and fifteen pages. Such an increase in the amount of material submitted was due to
the presentation in the manual of a large number of calculations for design, which
required an updated program for the course "Parts of Machines"”, which were
previously placed by the author in a separate edition of "Calculations to machine
parts,” but fully contain all the necessary material, even in this volume it was not
possible, therefore in future editions the calculation material will be reduced.

Again, the first section was corrected, in which a small retreat appeared on the
requirements for the parts of machines (Dobrovol’skij, 1945, p. 6), in order to comply
with the latest technical requirements and designation. In order to improve students'
learning of the variability that arises during the design process, due to different
properties of materials, V. O. Dobrovolsky reformatted a number of sub-points that
provided important theoretical information. Part of the "voltage in the machine parts,"
was supplemented with information about the load and turned into a "Classification
of Voltages and Load" (Dobrovol’skij, 1945, p. 9), the section on the factors affecting
the resistance of the parts has increased considerably, with the advent of information
on decrement, surface condition, absolute dimensions that were absent in the past
edition. There were new sub-items devoted to the characterization of mechanical
properties of materials (Dobrovol’skij, 1945, p. 12), theory and definition of durable
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stocks (Dobrovol’skij, 1945, p. 33). With the introduction of these changes, the
section "General information, some data for calculations and the basis of design"
turned into a solid theoretical basis for students when familiar with the design
features and their differences compared with mathematical calculations.

The second section also changed, where the researcher provided information on
new types of welds and a section devoted to the details of welded products (ribs,
flanges, levers) (Dobrovol’skij, 1945, p.172), which supplemented previously
verified information. In the part devoted to "Parts servicing the rotary motion", the
points of "rolling resistance friction" with "special bearings" were merged and a new
section on "safety couplings" was added (Dobrovol’skij, 1945, p. 501).

The largest modification and additions were to the section on the transfer, which
has increased from two hundred to three hundred pages. The review of tooth gears
has considerably expanded, due to the great attention to this issue, the Department of
Machine Parts, OPI on the eve of the war, and especially with the studies of the post-
graduate student V. O. Dobrovolsky — K. I.Zablonsky. In the context of the
development of research in the field of worm gears, the researcher greatly
supplemented the material devoted to them, a section on the details of these programs
appeared, aimed at improving the understanding of their design and work. Also, for
the first time separately presented friction-gear variators of planetary type
(Dobrovol’skij, 1945, p. 806) and pulsed variators (Dobrovol’skij, 1945, p. 808),
which only began to be actively explored and used in the second half of the twentieth
century.

The textbook of 1945 edition became the largest and most complete summary of
information on the discipline "Parts of Machines" in the USSR (Zablonskij, 1998,
p. 170). The material presented in it was tested on a multitude of classes with
students, at the same time, differed in its own novelty. The textbook took a prominent
place in the development of the discipline, but later, V. O. Dobrovolsky returned to
an earlier method of material presentation and reduced the excessively voluminous
parts with calculations and tasks.

The progressive evolution of science caused the scientist to update the manual.
In 1951, the publication of the sixth edition of the "Parts of Machines"
(Dobrovol'skij, 1951), which was an updated and updated version of 1945. Following
the course "Parts of Machines" for universities, within the scope of the material,
compared with the previous publications, the structure of the textbook has changed,
to the more modern, which has become the basis for all further manuals of the author
and his students, and also is the basic and for most modern manuals on the course
"Parts of Machines". Changing priorities in the preparation of designers, led to
increased priorities of transmissions, the importance of studying their designs, in the
process of training designers and engineers has increased significantly, and in the
textbook they took the third chapter (Dobrovol'skij, 1951, p.300), and the parts
serving the rotational motion, respectively, became the fourth (Dobrovol'skij, 1951,
p. 555). In addition to the new structure of the sixth edition, the main innovations
concerned a slight reduction in the calculation material (formulas, tasks, figures,
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schemes) and the overall update of the information presented in accordance with new
standards and norms implemented in the country and achievements in various fields
of engineering.

The last personal edition of V. O. Dobrovolsky's textbook "Parts of Machines"
was held in 1954 (Dobrovol'skij, 1954). Understanding the inability to contain, even
in the old record volume of the basis of the theory and methods of calculating the
parts of machines at the same time with materials for calculation and design,
including the formula formulas, standards and norms, Victor Opanasovich radically
reduced the volume of the textbook. The sections devoted to the rivets and bolted
joints, which was associated with the gradual replacement of the latest welding,
significantly decreased. The section on transmissions updated and supplemented with
information, especially concerning teeth gear transmissions, the research of which
actively developed during this period, including the employees of the department
"Parts of Machines™ OPI. In a separate division there was a "Cutting of gear wheels
with a straight teeth” (Dobrovol'skij, 1954, p. 246), there were data on new types of
couplings and methods for their calculation (Dobrovol'skij, 1954, p.553), the
material on the shafts expanded, which made it possible to significantly update the
third section, "Details Serving the rotary movement”, respectively, on the new
achievements of science and technology.

The seventh edition laid the foundations for further development and
development of the textbook as the basis for the preparation of students, unlike the
previous parts, which were simultaneously being prepared as reference books for
designers. It is this approach that will be implemented in the next seven editions, the
collective of the authors of the department "Parts of Machines" OPI together with
V. O. Dobrovolsky, which will be published during 1956-1972 (Gnatjuk,
Islamgulova & Jakovleva, 2008, p. 12).

Conclusions

Personal experiences of Viktor Opanasovich in preparing his own textbook are
amazing in their scope. For almost 25 years, the author independently worked out,
prepared, systematized and tested the information he collected, constantly reflexing
and trying to supplement and improve it. The work of the scientist in various
directions of mechanical engineering and the perspective and original research
conducted at the department under his leadership, combined with enormous
pedagogical and practical experience, gave him the opportunity to develop an
accessible and understandable textbook that responded to the challenges of time and
could be used as students during training, as designers during work. Thanks to the
constant work of the scientist, in the conditions of almost complete lack of
educational literature in the late 20-es of the twentieth century the country received
the first fullest collection of materials on discipline, which gave the opportunity to
prepare thousands of engineering and design personnel. Further editions of the
textbook only increased its value for higher technical education, and its use has
become an all-Union nature. Much of the recommendations for the calculations and
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design of gears and parts of machines, presented in books by Victor Opanasovich, are
still used.

Emphasizing the value of the manual for the development of science, it is
Important to note that the works of V. O. Dobrovolsky were crucial for the
establishment of the discipline "Parts of Machines™ in the first half of the twentieth
century, and together with the collection "Calculations of machine parts" actually
formed the basis of its teaching in higher technical educational institutions of Ukraine
and the USSR during this period.
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Bbanayc Bsiyecaas OJiekciiioBu4
Opechkuii HaIllOHATBHUHN TIOJIITEXHIYHUN YHIBEPCUTET
1, ip. [lleBuenka, M. Oneca, Ykpaina, 65044

Higpyunuk «leraai mamun» B. O. [00poB0IbCbKOr0 Ta ii0ro 3HaYeHHA
JJISl PO3BUTKY BHMIIOI TEXHIYHOI OCBITH B YKpaiHi

Anomauia. B cmammi po3enaHymo OiUIbHICMb  8UOAMHO20 YKPAIHCHKO20
HAYKOBYsl, OO0KmMopa mexHIYHuUx Hayk, npogecopa O0ecvkoco0 NONIMEXHIYHO20
incmumymy Bikmopa Onanacoeuua [[o6po6onbcbko2o 3 nid2omosku cemu pedaxkyiil
niopyunuxa «/{emani mawuny. Ha cyuacnomy emani pozsumky icmopii HayKku i
MEexXHIKU, KOMNJIEeKCHUL aHaliz Haykosoi disnvnocmi B. O. [lobposonvcvroco, 6 2any3i
3a2anNbHO20 MAWUHOOYOYBAHHA, 6 YLIOMY NPeOCMABIeHUll 8Kpall 00MedNCeHo, d
BUCBIMNIEHHSI 11020 pOJIi 6 OpeaHizayii ma po36UMK)Y 6UW0i MeXHIUHOI oceimu 8
Yrpaini, matisce 6iocymue. Buenuii, oOHum i3 nepwux posnoyag pobomy HAO
npooaemoio 8i0CYMHOCMI NOBHOYIHHO20 NOCIOHUKA 3 OUCYUNTIHU «/lemani mauiumy
Ol BUWOI WKOIU, pPO3POOKOIO I YOOCKOHANEHHAM $K020, 6iH NPOO0BIHCYBEA8
3aumamucs Ha npomszi yciei enachoi OisinoHocmi 8 O0ecbKoMy NOJIMexHIYHOMY
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incmumymi. Ilpoananizosano esonwoyilo NiOpyYHUKA, HNOYUHAIOYU 3 NYOIIKAYIT
B. O. Jlobposonvcokum y 1926 p. nepwozo euoanus «Koncnekmy oo kypcy «/lemani
MAUWUH»» 00 0CMAHHBO20, CbOMO20, 0COOUCMO20 8udanHs «/lemani mawuny 1954 p.
Bcmanoeneno ochoéni Hampamku ma npiopumemu, WO GUOLIAIUCL GYEHUM, Y
KOJICHOMY 3 ceMu BUOAHb O NIO20MOGKU CMYOeHmI8 [ KOHCMPYKmMopie ma
PO3TIAAHYMO OOYINbHICMb IX BUSHAYEHHS 8 KOHMEKCMI PO3BUMKY MAUUHOOYOY8AHHSL 3
MmouKku 30py icmopuynoi pempocnekmusu. Kopomko oxapaxmepuzoeano pob
0CcooOUCUX 00CTIOHCEHb, BUHAX0OI8, PO3POOOK HAYKOBYS MA 1020 Kojez | YYHI8, 8
niocomosyi  mamepianie NiOPyYHUKA, BIONOGIOHICMb  HasedeHoi  iHgopmayii
npozpamam Kypcie, ma 3MiHam, wjo HOCUIUCH 84EHUM 00 8UOAHb PI3HUX POKIB, 3a0JI
8I0N0BIOHOCMI 3A80AHHAM NPOCPAM MA PI3HO20 POOY PEKOMEHOAYISAM, WO HAOXOOUIU
8i0 Minicmepcmea ocsimu ma 6e1uKo20 Kold HAYKO8YI8, 3 AKUMU CHIBNpayoeas
Bikmop Onanacosuu. QOcobaugy yseazy npuoineno 8ionogioHocmi nioOpyYHUKI6
CY4UacHUM OJIsl HUX OOCACHEHHAM HAYKU | MeXHIKU, ma NoCmiuHy y8acy 84eH020 00
HOBUX BIMYUZHAHUX MA 3apyOidCHUX pO3POOOK ma 6uHaxoodis. l[lopiguano cmpykmypy
NOCIOHUKIB MA 86CMAHOBIEHO NPUHUHU CKOPOYEHb, OONOBHEHb | NOSABU HOBUX PO30INis,
y 8ionogioHocmi 00 3agdamb, wo cmosiu neped B. O. [[obposonbcbkum y pisHi
nepioou uoeo JisnvHocmi. Haconoweno na eenuxiti nonyiapHocmi ma wupoxomy
BUKOPUCMAHHI NIOPYUHUKA OIIbWICMIO BUWUX MEXHIYHUX 3aK1a0i8 HA NpoCmopax
ycvoeo CPCP, wo 6yno Hacniokom 3a2anvHoi O0OCMYNHOCMI ma 2AubO0K020
ONpayloBants GUKIAOEH020 MeOPemuyHo20 I NPAKMUYHO20 Mamepiany, Uuo2o
aKmyanbHocmi i 6I0N0BIOHOCMI BUKIIUKAM YAC).

Knwuosi  cnosa:  B. O. Jlobposonvcokuti;,  npoghecop;  OIll;  3acanvue
Mawuno0y0y8auHs, nepeoaia

bannyc BsauecaaB AjiekceeBUY
Onecckuii HAMOHANIBHBIN MOTUTEXHUYECKUIT YHUBEPCUTET
1, p. llleBuenka, r. Oxecca, Ykpauna, 65044

Yueonuk «/leraau mamun» B. A. JIoOpOBOJILCKOT0 U €ro 3HaYeHHe /11
Pa3BUTHS BbICIIET0 TEXHHYECKOT0 00pa30BaHUA B YKpanHe

Annomauun. B cmamve paccmompena OesimenbHOCMb U38ECMHO20 YKPAUHCKO20
ucciedoeamenis,  OOKMoOpa  MeXHU4eckux  Hayk, npogheccopa  Oodecckozo
noaumexuHuyeckoeo uHcmumyma Buxmopa Aganacvesuua Jlo6posonbckozo no
nodzomoske cemu pedaxyuil yueonuxa «/lemanu mawuny. Ha cospemennom smane
PA38UMUS UCTOPUU HAYKU U MEXHUKU, KOMNIEKCHBIU AHAU3 HAYYHOU 0esamelbHOCU
B. A. Jlobposonvckoco, 6 cghepe odbweco mautuHoCmpoeHus, npeocmasien Kpaite
02PAHUYeHO, a Oc8eweHue e20 polu 6 Op2aHU3AYUU U pPA3BUMUU  BbICULE20
mexHu4ecko2o o0bpazosanus 6 YKkpaune, npakmuyecku omcymcmeyem. Yuemwil,
OOHUM U3 NepBbIX OmMpeazsuposal Ha OMCYMCmeue HNOIHOYEHHO20 NOcoOus Ho
oucyuniune «/lemanu mMawuny 01 8blcuiel WKOIbL U NOCEAMUIL PEUeHUIO OAHHO20
gonpoca 6Oonvwylo uacme ceoell pabomvl 6 (0eccKkoOM  NONUMEXHUUECKOM
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uncmumyme. [llpoananusuposana 2380110yusi y4eOHUKA, HAYUHASA C NYOIUKAYUU
yuenvim 6 1926 2. nepsoco uzdanus «Koncnexma k xypcy «llemanu mawun»» 00
nocneonezo, ce0bMo2o, TUUH020 u3oanus «/lemaneu mawuny 1954 2. Yecmarnosnenul
OCHOBHble HANPABNIEHUS U NPUOPUMENbl, KOMOPble BblOENAIUCL UCCIe008ameemM 8
Kaxcoom u3 U30AHUUl Oas NOO020MOBKU CMYOEHMO8 U KOHCMPYKMOPO8 U
PAccMoOmpeHo yenecooOpazHoCmsb UX OnpeoeseHuss ¢ MO4YKU 3PeHUsl UCMOPU1eCcKol
pempocnekmusgvl. Kpamxo  xapaxmepusuposano mecmo  JUYHBIX — HAYYHBIX
docmudicenull, Hapabomok, uzobopemenuti B. A. [[obposonvckozo u ezo xonnez u
VUEHUKO8, 6 N0020MOBKe MAamepuanos yyeOHUKA, COOmEemcmeue npueeoeHHoll
ungopmayuu npocpamMmam Kypcoe U UZMEHEeHUSM, GHOCUMbIM YUeHbIM 8 U30aHUs
PA3IUYHbIX 20008, OJisI COOMBEMCMEUs 3A0aUaM NPOSPAMM U PA3HO20 pooa
pekomeHoayusam, nocmynasuiux om Munucmepcmea oopazo8anus u WUpoKo2o Kod
VUEHbIX, ¢ KOmopviMu compyonuyan Buxkmop Aganacvesuu. Ocoboe eHnumanue
YOeleHO COOmMBemcmeauro Y4eOHUKO8 COBPEMEHHBIM OJisi HUX OOCIUMNCEHUAM HAYKU U
MexXHUKU, U HOCMOSHHOE 6HUMAHUE VUEH020 K HOBbIM OMeYeCMmBeHHbIM U
3apybedcHbiM  pazpabomrkam u u3zoopemeHusm. Ycmawnosienwvl obwjue uepmsl U
Pasauyusi 8 CMpyKmype nocoouti, npuyuHbl COKpaweHuti, 0ONOJHEeHUll U NOAGIeHUs
HOBbIX pa3z0enos, 68 COOMBEMCMEUU C 3a0a4amu, KOmopsle CMmOosIU nepeo
B. A. Jlobposonbckum 6 pasnvie nepuodsl e2o oesmenbHocmu. Ommeuena 0601bUAA
NONYIAPHOCMb U  UWUPOKOE UCHOIb308aAHUE YYeOHUKA OONbUUHCMBOM blCUIUX
mexHuueckux 3ageoenuil Ha meppumopuu éceco CCCP, umo s6na10co ciedcmeuem
obwell docmynHocmu u 21y00KOU NpopaboOmKu U3NOHCEHHO20 MeopemuiecKkozo u
NPAaKmu4ecKkoeo mamepuanda, e20 aKmyaibHOCmb U COOMBEMCMEUU Bbl308aM
8DeMEHLU.

Knwuesvie cnosa: B. A. Jlobposonvckuii,  npogheccop;  OIIU;  obwee
MawuHocmpoenue,; nepeoaia
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Development of meteor astronomy at the Odessa University during the period
of Ukraine's independence

Abstract. The article using the methods of bibliographic and source study
analysis and systems approach highlights the state and main trends in the
development of meteor astronomy in Odessa during the time of independent Ukraine.
At the beginning of the 21st century, continuous meteor patrol was restored at the
Odessa Astronomical Observatory, which was intensively conducted at the
Observatory during Soviet times. It was based on the use of the television and
telescopic method, which was used in the CIS for the first time. The advantages of
using the television telescopic method in comparison with the photographic and
radar methods for solving the fundamental problems of meteor astronomy are noted.
The text gives valuable information on the features of continuous meteor patrols at
the observation station Kryzhanovka and the work of the expeditionary automatic
meteor patrol on Snake Island (Odessa region, Ukraine). The methods of conducting
telescopic television observations and processing observational material developed
by Odessa researchers are considered. The main directions of meteoric studies
conducted in the Odessa Astronomical Observatory using television meteor patrol
materials were determined. Studying the physics of meteoric phenomena, obtaining
exact coordinates of individual meteor radiant, spectral observations of meteors,
studying double and multiple meteors, studying the structure and density of meteoric
dust particles, solving interaction problems meteor showers with the Earth’s
atmosphere, statistics of meteor phenomena in the Earth’s atmosphere are the main
directions of meteoric studies of Odessa Astronomical Observatory. The scientific
potential of Yu. M. Gorbanev in the field of meteor astronomy of, the leader of the
meteoric group, O. V. Holubaieva, the head of the meteor's television patrol at the
Kryzhanovka observation station in 2003-2011, as well as participation in the meteor
research S. H. Kimakovskyi, 1. 1. Kimakovskyi, S. V. Podlesniak, I. A. Stognieieva,
L. A. Saresta, A.F. Prinzykov, V. A. Shestopalov, etc are noted. Conclusions are
drawn about the importance of conducting meteoric research for the development of
fundamental and applied science.
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Introduction

Today the research of meteors is a current task, which is important not only for
fundamental science. As a result of numerous theoretical and experimental work
carried out by scientists all over the world, the great practical importance of meteor
research, the possibility of using meteor phenomena to solve a number of practical
problems, in particular, forecasting meteoric danger for spacecraft, developing near-
Earth dust cloud models, became apparent (Ovezhel'diev, Kashcheev &
Nechitajlenko, 1986). The study of the physics of meteors gives an idea of the nature
of the interaction of particles of macroscopic size with velocities unattainable in
laboratory conditions (~ 11-73 km/s) with the atmospheres of the planets. The results
of this kind of research may be used and are used to solve the problem of overheating
of the skin of spacecraft when they enter the dense atmosphere of the Earth and other
planets or their satellites (Kozak, 2006, p. 1). Studies of the drift of meteor trails
contributed to the formation of modern concepts of atmospheric circulation at an
altitude of 80-110 km, tides and internal atmospheric gravitational waves, and the
effect of circulation processes in the upper atmosphere on weather and climate
(Ovezhel'diev et al, 1986, p. 84). The study of the distribution and evolution of
meteoric orbits in the solar system contributes to cosmogony, in particular, makes it
possible to establish a genetic connection with the bodies that generate them (Kozak,
2006, p. 1).

The meteoric research at the Odessa Astronomical Observatory (OAQ) started in
the nineteenth century, but it received the greatest scope in the middle of the
twentieth century. Scientific interest in the study of meteoric phenomena was caused
primarily by the study of near-Earth space and the development of astronautics. The
participation of the Odessa Astronomical Observatory in the research program of the
International Geophysical Year was of great importance for the development of
meteor astronomy at Odessa University. The performance of the functions of the
Head Office for the “Meteor Astronomy” problem contributed to the strengthening of
the international authority of OAO (Hrushytska, 2017). In the following years and
until today, OAQ is one of the leading scientific institutions of Ukraine in the field of
meteoric astronomy. However, in the history of domestic science and technology, this
issue has not been studied sufficiently.

Several works by Ukrainian researchers are devoted to the history of Odessa
meteor astronomy of the Soviet period (Kramer, 1996; Kramer, 1997; Hrushytska,
2017). As for the history of the development of Odessa meteor astronomy in
independent Ukraine, it has not been studied and is represented mainly by short use
information in a number of scientific publications (Koval, (Eds.), 2015; Smyntyna et
al., 2008).
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The purpose of this study is to determine the state and main trends in the
development of meteor astronomy in Odessa during the time of the independence of
Ukraine using the methods of bibliographic and source study analysis.

Research methods

The methodological basis of the study consists of the basic principles of modern
historical science — the principles of historicism and objectivity. The principle of
objectivity implies consideration of the studied historical events in their interrelation
and development, the principle of objectivity is focused on a comprehensive analysis
and reliable assessment of historical facts. The use of methods of bibliographic and
source study analysis contributed to the search and systematization of primary
information, and the use of the system method allowed to investigate
comprehensively the state and development prospects of Odessa meteoric astronomy
in the period of independence of Ukraine.

Results and discussion

A systematic study of meteor phenomena in Odessa was carried out from 1953
till 1993, and in the regime of continuous patrol since 1956. The meteor patrol is that
the panoramic equipment is constantly ready to receive a signal from a certain area of
the celestial sphere to fix the meteor. At the same time, the main features of meteors
are their short duration (observed for about seconds and less) and the unpredictability
of the place of flight in the sky (Holubaiev, 2017, p. 26). During this time, more than
600 images of basic meteors were obtained, that is, meteor phenomena recorded
simultaneously on two or more optical instruments (cameras) spaced at a sufficient
distance. Such observations in meteor astronomy are called basic and they allow
determining the basic kinematic parameters of meteoric phenomena — the altitude,
speed, and coordinates of an individual meteor radiant (Smyntyna et al., 2008,
p. 138). In addition, several thousand non-basic meteors were obtained, which could
not be used for a full-scale investigation (Kramer, 1997).

But over time, the meteor patrol technique grew old and needed significant
modernization, which required significant material investments. This coincided with
the economic crisis in the country after the collapse of the USSR and gaining
independence, as well as the crisis of panoramic radiation receivers. That is, the
photo faded into the background, and large new receivers did not exist (Gorbanev,
2013). It took almost a decade to search for new methods and since 2003 (although
attempts to use new television methods by Odessa researchers began since 2000),
meteor studies in Odessa have been restored. They are based on the use of the
television telescopic method, which allows solving the fundamental problems of
meteor astronomy and was used in the CIS for the first time (Koval, 2015, p. 926).
By this time, the modernization of the observation equipment was completed and a
meteor TV patrol was created. A monochrome camera « WATEC LCL 902» was used
as a panoramic radiation receiver. The camera allows you to record meteor
phenomena with a temporal resolution of 0.02 seconds (Gorbanev et al., 2006). A
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wide range of observational equipment was used: from the Schmidt system telescope
(F = 540 mm, F/D = 2.25, the field of view FOV = 0.68° x 0.51° the limiting
magnitude SLM = 13.5 mag, the astrometric accuracy - 1-2 ") to Fisheye lenses (F =
8 mm, F/D = 3.5, FOV = 36° x 49°, SLM = 7 mag) (Holubaiev, 2015).

This method of research compared to traditional methods being used in the
twentieth century - photographic and radar, allows us to observe rather weak meteors
up to + 10™. But the existing photographic observation technique (from high-aperture
short-focus cameras to super-Schmidt) does not allow meteor phenomena to be
observed, weaker than + 4™ (Smyntyna et al., 2008, p. 138). Although the radar
method allows observing a large number of meteors from + 7™ to + 15™ around the
clock and regardless of weather conditions, however in this case, the ionized trace is
fixed, rather than the optical image of the meteor (Holubaiev, 2017, p.31).
Combining the optical capabilities of the telescope (long-focus aperture lenses) and
the technical characteristics of a CMOS sensor (CCTV cameras) made it possible to
shift the threshold for recording meteors in the optical range to + 5™ + + 10™. Such a
range of meteoric bodies was previously the least studied, as well as there were no
high-precision catalogues with their orbital elements, kinematic and physical
characteristics. Over time, the technique of telescopic television observations and
processing of observational material was developed and a catalogue with meteors
kinematic parameters up to + 10™ was created (Holubaiev, 2017, p. 35; Gorbanev,
2017).

Since June 2003 to this day, meteor patrols are regularly conducted at the
observation station Kryzhanovka of OAO (Holubaiev, 2017, p. 37).

In addition to stationary installations, which conduct regular patrol observations
at the observation station Kryzhanovka, there is an expeditionary automatic meteor
patrol. It is used during astronomical expeditions to Snake Island (Odessa region,
Ukraine), as a rule, during the action of the Perseid meteor shower in August, the
maximum of which falls on August 11-12 (Koval, 2015, p. 926). In 2003, the first
expedition was conducted to study and select the location of the meteor patrol, in
2004 the first photographic meteor observations were conducted (Smyntyna et al.,
2008, p.139). In 2005, the meteor patrol was tested on the island, consisting of one
station and a non-manned unit. In 2006, in order to conduct basic meteor patrols, two
observation stations were deployed on the island were deployed. The base stations of
meteor patrol showed high tactical and technical capabilities of the observation
complex. In 2007, similar observations were made on Snake Island using an
upgraded installation to study July meteor showers (Holubaiev, 2017, p. 38).

A database has been created for each instrument, being continuously updated
during the initial processing of new observations. The database contains information
on meteors that were recorded from 2003 to 2017 with continuous meteor patrols
(Holubaiev, 2017, p. 38; Gorbanev, 2017).

The database structure includes observational material (video films) and video
processing data (single images and combined images of the meteoric phenomenon,
summed images of star fields, background values files, etc.). For the formation of
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statistics of television observations of telescopic meteors, a technique was developed
and software was created that allows for the rapid analysis of the entire volume of
observational material. After a night of meteor patrols, observational material is
promptly entered into the database and is automatically processed by the developed
software. Since the situation with meteoric activity is constantly changing, this
approach allows for a comparative analysis of incoming observations with data from
previous years. This is very important for planning future observations and increasing
the productivity of patrols (Gorbanev, 2008, p. 245).

A technique has been developed and a processing software package has been
created that allows carrying out positional and photometric measurements of
observational material. The technique was tested on observational material 2003-
2007. The program complex included the following main components (Kimakovskyi,
Gorbanev, Knyazkova, Shestopalov & Holubaiev, 2008, p. 247):

1. AVICutter — a program for working with television films of observations and
pre-processing of star and meteor images.

2. Combo — a program for creating with N frames a combined image consisting
of fragments with images of a meteor in a single coordinate system.

3. PSF - a program for quick search and identification of observed parts of the
starry sky.

4. PicScan — a program for measuring television images of meteors.

5. Meteor Pole — a program for calculating the poles of large circles of meteor
trajectories.

6. FROSA — a program for obtaining the coordinates of a meteor radiant by the
Stanukovych method using non-basic observations.

The processing procedure includes working with television films of observations
and pre-processing of star and meteor images. At the next stage, an on-line search
and identification of the observed parts of the starry sky, and then measurements of
star and meteor images are carried out. The final stage of processing is to obtain high-
precision coordinates of points of meteor trajectories, the poles of their large circles,
coordinates of radiant, light curves of meteor phenomena, etc. (Gorbanev, 2008,
p. 245).

The main directions of meteor studies at the Odessa Astronomical Observatory
on television meteor patrols include the following questions (Gorbanev, 2008,
p. 246):

. Statistics of meteor phenomena in the earth’s atmosphere;

. The study of radiation areas of meteor showers;

. The obtaining exact coordinates of individual meteoric radiant;
. The study of the physics of meteor phenomena;

. The outbreak nature of the birth of meteoric phenomena;

. Meteoric “tails” (wake);

. The nature of meteor’s persistence;

. The study of the structure and density of meteoric dust parts.

CO~NNOTES WN P
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Meteor studies are conducted under the guidance of a graduate of the Odessa
University in 1985, Yurii Mykhailovych Gorbanev, who graduated from the graduate
school at the department of astronomy under the guidance of a well-known specialist
in the field of meteoric astronomy in the USSR, doctor of physical and mathematical
sciences, Professor Yuhym Naumovych Kramer. In 1997, Yurii Gorbanev defended
his thesis for the degree of candidate of Physics and Mathematics on the topic: "Drift,
accretion and transformation of the orbits of interplanetary dust particles." In 2000,
he got a position of senior researcher. Currently working in the department of small
bodies of the Solar system of the Scientific Research Institute "Astronomical
Observatory” of ONU named after 1. 1. Mechnikov. Kimakovskyi Serhii
Reymundovych, Kimakovska Iryna Iliivna, Podlesniak Serhii Vasyliovych,
Stohnieieva Iryna Aleksandrivna, Sarest Leonid Aleksandrovich, Kniazkova Olena
Fedorivna, Shestopalov  Vasylii  Oleksandrovych, Holubaiev  Oleksander
Vladymyrovych and others took part in the meteor studies (group members).

In 2017, O. V. Holubaiev defended his thesis for the degree of candidate of
Physics and Mathematics on the specialty 07/05/12 — Remote aerospace research on
the topic: "Kinematic and physical characteristics of meteoroids with radiants near
the Sun according to ground-based television observations” under the direction of
Yu. M. Gorbanev. During 2003-2011 O. V. Holubaiev was the head of the television
meteor patrol at the Kryzhanovka observation station. The defence took place on June
27, 2017 in the specialized academic council K 26.062.13 at the National Aviation
University. In the thesis of O. V. Holubaieva solved a set of scientific problems of
meteoric astronomy related to the improvement of observational methods, processing
observational material and analyzing the results obtained to study the kinematic and
physical properties of meteoroids, which, when collided with the Earth, have radiants
near the Sun on the celestial sphere. This study is of practical importance for
assessing the degree of threat on such collisions, because such objects are the most
dangerous due to the lack of modern capabilities of ground or space technology to fix
them in advance even on approaching the Earth from heliocentric distances of less
than one astronomical unit from the Sun (Holubaiev, 2017).

One of the important tasks of meteor astronomy is to determine the global influx
of interplanetary dust matter into the Earth’s atmosphere. To solve this problem,
various observational methods (visual, photographic, television, radar) and theoretical
methods are involved. To solve the problem of interaction of the meteor shower with
the Earth’s atmosphere, determine the height of occurrence, disappearance and
maximum brightness of a single meteor, Odessa researchers created a computer
model of a meteor phenomenon. It allows, by setting the basic parameters of a meteor
phenomenon and using the basic equations of meteor physics, as well as the empirical
model of the Earth’s standard atmosphere CIRA-86, to simulate a meteor
phenomenon and obtain a standard light curve of meteor brightness by given speed,
meteor inlet angle, particle mass and density. (Gorbanev & Ivanova, 2004, p. 135). In
addition, using the statistical test method, this model allows generating elements of N
orbits by given distributions for the meteoroid swarm, and then, based on the model
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of the Earth’s motion and the meteoroid, select model particles of the meteor shower.
A model was tested using observational material from the World Geminid Meteoric
Data Centre. According to the results of the calculations, the following results were
obtained: after the meeting with the Earth and the formation of the meteor shower,
the initially independent elements of the meteoroid swarm became dependent on only
the geometric factor of selection. This primarily concerns such elements as the semi-
major axis of the orbit, eccentricity and longitude of the ascending node. The
inclination of the orbit of a meteoric particle of the Geminid meteor shower is the
least vulnerable orbital parameter for geometric selection (Gorbanev &
Kimakovskij, 2004, p. 141)

New technical observational capabilities of the television method allowed to
record and study in detail the double and multiple meteors, which are 0,62% of all
recorded meteors at Kryzhanovka station. Their study is relevant because of the
difficulty of observing these objects. Processing was carried out using the software
Odessa Meteor, which was supplemented by programs designed and created to work
with double and multiple meteors. Computer processing of television images of
double meteors showed the reliability of such a meteoric phenomenon. The
classification of images of double and multiple meteors was carried out and the cases
of crushing of meteoric particles were described. The detected increase in the angular
distance between the components during the flight of a double meteor serves as
evidence of their atmospheric origin (Kimakovska, Gorbanev & Kimakovskyi, 2017).
Also at the observation station Kryzhanovka A085 in Odessa, spectral television
observations of meteors were conducted (Gorbanev, Mozgovaya & Kimakovskaya,
2015).

At present, the monitoring of near-Earth space by the telescopes of the
observatory in search of small bodies and comets is being continued in Odessa,
(Konovalova, Gorbanev & Davrugov, 2018). Observation results are promptly sent to
international electronic circulars (Koval, (Eds.), 2015, p. 926). The effect of major
meteor showers on total ozone in the Earth’s atmosphere is being investigated
(Gorbanev et al., 2017).

Conclusions

So, the high international status of OAO in the field of meteor astronomy, which
it received in Soviet times, was not lost in the years of independence. The meteor
team work under the leadership of Yu. M. Gorbanev ensured the continuity of
generations, the restoration of basic meteor observations and continuous meteor
patrols by telescopic television, the creation of new equipment, the development of
new methods for processing observations and corresponding software. This allowed
conducting researches, which have important theoretical and practical significance
for both fundamental science and applied science. In view of this the study of the
modern history on the astronomy development at Odessa University seems to be a
promising research area.
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I'pyminubka Ipuna bopuciBaa
Opechkuii HalllOHATFHUHN TIOJITEXHIYHUN YHIBEPCUTET
1, mp. lleBuenka, M. Oneca, Ykpaina, 65044

Po3BUTOK MeTeOpHOI acTPpoHOMIi B O1ecbKOMY yYHiBepCHTETI
y nepioa He3a/1esKHOCTI YKpaiHu

Anomauia. Y cmammi 3 eukopucmauuam memoodie 0ionioepagiunoo i
0JICepeNio3HaAs4020 aHANI3y ma CUCMEMHO020 Ni0X00) BUCBIMIEHO CMAH | OCHOBHI
menoenyii po3sumky memeoptoi acmponomii 6 Odeci y uacu HezanedxdcHoi Ykpainu.
lloxazano, wo Hna nouamxy XXI cmonimmsa 6 (OO0ecbKill acmpoHOMIYHIU
obcepeamopii  Oyn0 B6i0HOGNIEHO ©Oe3nepepsHe MemeopHe NaAmpyiO8aHHts, sKe
IHMEHCUBHO NPOBOOUNOCS 8 0Ocepsamopii y paosHcvbKi uacu. bazysanocs 60HO Ha
3ACMOCYBAHHI MENEeBI3IUHO-MeNeCKONIYHO20 Memody, wo 0y8 GUKOPUCMAHUU HA
mepumopii CHJ] enepwe. Biosnaueno nepesacu 3acmocy8anHs menesiziliHo20
menecKkoniuHo2co memooy y NOpieHAHHI 3 ¢homoepagiunum ma paodionroKayiuHum
mMemooamu Onsi  BUpiueH s (DYHOAMEHMAIbHUX 3A0a4 MemeOopHOi acmpoHOMIL.
Ilooano inghopmayito npo ocobrueocmi nposedeHHs 0e3NepepPeHO20 MemeopHO20
nampynoeants Ha cnocmepedichiu cmanyii  Kpuoiwcanieka ma npo pobomy
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eKCNeOUYitiHo20 A8MOMAMUYHOSO MEMeOpHO20 NAmpyis HA OCMpo8i 3MiiHull
(Ooecvka o0061., Ykpaina). Poszensanymo po3pobaeny 00ecbKumu O0CAIiOHUKAMU
MemOOUKy NpOBeOeHHs. MENeCKONIYHUX MeNeGI3IHUX CnocmepedceHb i 00poOKu
cnocmepexcHo2o mamepiany. Busznaueno ocHosHi Hanpsamu memeopHUx 00CHiON*CEHD,
wo nposooamscsi 6 (O0ecbKili acmpoHOMIuHIiL 00cepeamopii 3a mamepianramu
menesiziliHo20 MemeopHO20 NAMPYIIOBAHHA. GUEUEHHS (DI3UKU MemeopHUxX A6UW,
OMPUMAHHS MOYHUX KOOPOUHAM THOUBIOYAIbHUX pAdiaHmie Memeopis, CneKmpanibHti
CnOCmepeXdCeHHs Memeopie, BUGYEHHs NOOBIUHUX | KPAMHUX Memeopis, BUGYEHHs
CMPYKMYpU i WINbHOCMI MemMeOpHUX NUIOBUX YACMUHOK, PO38 SA3aHHA 3A80aHb
83AEMOOII MemeopHUX NOMoKi8 3 ammocgeporo 3emui, CMamucmuKa MemeopHuUx
asuwy y 3emuiti ammocgepi. Biosnaueno uaykosuii 0opoOok y eany3i memeopHoi
acmponomii FO. M. I'opbanvosa — kepienuxa memeopnoi epynu, O. B. [onybaecsa —
3a6i0yeaya menesi3iiH020 MemeopHo20 Nnampyisi HA CHOCMEPEdICHIll CMAaHyii
«Kpuorcaniska» y 2003-2011 pokax, a makodc yuacme y HPOBEOEHHI MemeOopHUX
00CNiONMHCEHb C. P Kimakoscwvroco, 1. I. Kimaxoecwkoi, C. B. IloonecHnsx,
1.0O. Cmocueesoi, JI. O. Capecma, O.®D. Kuazvkoeoi, B. O. [llecmonanosa ma iH.
3pobneHo BUCHOBOK NpPO BANCIUBICMb NPOBEOEHHS MEMeOPHUX OO0CHi0NHCeHb OJis
PO36UMK)Y (PYHOAMEHMATLHOI MA NPUKIAOHOT HAYKU.

Kniwwuosi cnoea: QOoecckas acmponomuueckas o006cep8amopust; MemeopHe
nampyn08anHs; menesizitiHuil meaeckoniynui memoo; Kpuscaniexa; o. 3miinuii

I'pymnuxas Upuna bopucosna
Oneccknii HANMOHAIIBHBIN MMOTUTEXHUYECKUN YHUBEPCUTET
1, nip. llleBuenko, r. Onecca, Ykpanna, 65044

Pa3Butue MeTeopHoil actpoHoMuM B Q1eCCKOM YHMBEpPCUTETE
B IIEPHO/ HE3aBUCUMOCTH Y KPAUHBI

Annomayusn. B cmamve ¢ ucnoniv3osanuem memooos oubauocpaguiecko2o u
UCMOYHUKO-BEOUECKO20 AHANU3A U CUCMEMHO20 N00X00d OCBeUWeHO COCMOsHUe U
OCHOBHble MeHOeHYuU pazeumus memeopHou acmporHomuu 6 (Odecce 60 pemeHa
Hezasucumou Yxpaunwvl. I[lokazano, umo 6 Hauare XXI eexa 6 Qodecckoll
acmpoHomuyeckou obcepsamopuu 0bLI0 80CCMAHOBIEHO HENPEePbIBHOE MEmeopHOoe
nampyauposamue, Komopoe UHMeHCUBHO NPOBOOUTIOCH 8 0OCePBAMOPULU 8 COBEMCKUE
eépemena. baszupoearocb 0HO Ha NpuUMeHUU MeENeBUIUOHHO-MENeCKONULECKO20
Memooa, komopwlil O6vi1 ucnoavzosan Ha meppumopuu CHI' enepsvie. Ommemum
JIUWb NPEUMYUWecmsd NPUMeHeHUs. MeleBUUOHH020 MeNleCKONeuecKko2o Memood no
cpasHenuro ¢ omoepaguueckum u paouoJOKAYUOHHbIM Memooamu OJisl peuleHus.
@PyHOaMermo8 MeHMANbHbIX 3a0ay MemeopHou acmponomuu. IIpedcmasnena
ungopmayusi 06 0coOOEHHOCMAX HENpPepvbleHO20 MEMeOPHO20 NAMPYIUPOBAHUS HA
Habarwoamenvuou cmanyuu Kpwvigcawoeka u o pabome  IKCNEOUYUOHHO2O
ABMOMAMU4ecKo20 MemeopHo20 nampyii Ha ocmpose 3meunviti (Odecckas 061,
Ykpauna). Paccmompena paspabomannas 00eccCKuMu ucciedo8amensimu mMemoouka
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NpoBeOeHUs MeNecCKONUYEeCKUx MmenesU3UOHHbIX — HAON0eHull U  obpabomku
Habarooamenvuozo mamepuana. OnpedeieHvl OCHOBHblE HANPABIEHUS MemeOopPHbIX
uccneoosanuii, npogooumvlx 6 (oecckou acmpoOHOMUYHULL 00cep8amopuu no
mMamepuanam meieeU3UOHHO20 MeMmMeopHO20 NAMpYIUPOSAHUs: U3VHUeHUe QUIUKU
MemeOopHbIX A6NEHUl, NOJYYeHUe MOUHBIX KOOPOUHAM UHOUBUOYATbHLIX PAOUAHMO8
Memeopos, CheKmpaibHvle HaONI00eHUs Memeopos, U3ydeHue O080UHbIX U KPAMHbIX
Memeopos, uzyyeHue CMpYKmypbl U HIOMHOCMU MEMeOPHbIX NbLIeGblX 4acmuy,
peutenue 3a0ay 63auMoO0elcmeus MemeopHulX NOMOK08 ¢ ammocgepoi 3emu,
CMAMUCMUKa MemeopHuIX AGNeHUli 6 3eMHol ammocgepe. OmmeyeHo HAYYHbLU
nomenyuan 6 oonacmu memeoprou acmporomuu FO.M. I'opbanesa - pykosooumens
memeopHotl epynnvl, A.B. 'onybaesa — 3a6edyoueco menesusUOHHO20 MemMeopHO2O
nampynsi Ha HaomooamenvHou cmanyuu «Kpwiocanoska» 6 2003-2011 2oo0ax, a
makdce ydacmue 6 npogeoenuu memeopuvix uccreoosanuu C.P. Kumaxosckoeo,
U. U Kumarosckoii, C. B. Iloonecnsxa, HU. A. Cmoeneesotl, JI. A. Capecma,
A. @. Knsazvkosa, B. A. [llecmonanosa u 0p. Coenan 61600 0 8adiCHOCMU
NnpoBeoeHUsT MemeOpHbIX UCCAe008aHull Ol paszsumusi QYHOAMEHMAlIbHOU U
NPUKTIAOHOU HAYKU.

Knioueevie cnosa: Odecckas acmponomuueckas oocepsamopusi, MemeopHoe
nampyauposanue; meieeU3UOHHbI meleckonuveckui memoo; Kpulocanoska;
0. 3meunwii
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Natural museums of Ukrainian universities (XIX - early XX centuries)

Abstract. One of the most important tasks of the modern history of Biology is the
study of natural museums work at universities, their influence on the development of
world science and their importance in the process of training the relevant specialists.
One of the tasks is to study the role of the personalities of prominent scholars who
have made a significant contribution to the formation and development of natural
science. The article is devoted to the analysis of the formation, development, and
work of the university natural museums of Ukraine, the creation of collections,
systematization of the collected material, equipment of specialized premises and
buildings. On the basis of the analyzed sources, the work of university natural
museums, the state of collections, their quantity, filling, and cost are highlighted. The
names of scholars of museums, patrons who donated collections and people who sold
their own collections to natural museums are given. The article reveals a rather long
history of universities in Ukraine. The oldest of them, Lviv University, was created in
1661 on the basis of the Jesuit College. A number of universities appear in the
nineteenth century. In 1805 Kharkiv University was opened, and then in 1834 Kyiv
University. Later, in 1865, the Novorosiysk University was founded in Odesa on the
basis of the Rishelie Lyceum; in 1875 the Chernivtsi University was opened on the
basis of the seminary. Together with universities, natural museums are created,
which were becoming centers of knowledge and research. Universities opened
geological, mineralogical, zoological, botanical, paleontological museums with
appropriate collections. During the writing of the article, the materials from reports
on the state and work of Kharkiv, Novorosiysk, Kyiv and Lviv universities were used.
The functions of museums at universities are considered. This is, first of all, the
identification and selection of materials for collections, the study, systematization,
organization of the registration and storage of museum collections and as a result the
exhibition. The role of the use of museum collections for the training and education of
future specialists is also considered. Not the last role is assigned to university
museums as popularizers of a positive image of an educational institution, and hence
prospective recruitment of a new generation of students. It can be said with certainty
that the natural museums of Ukrainian universities of the 19th and early 20th
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centuries were advanced and in no way inferior to the university museums of Europe
concerning the organization, collection, systematization and conducting of scientific
research.

Keywords: mineralogy; geology; zoology; botany; paleontology; museum
collections

Introduction

Approval of industrial production has given a powerful impetus to the
development of science, in particular, technical and natural sciences. The need for
raw materials and energy sources led to the study of the earth's subsoil, consequently,
the demand for raw materials for processing capacity, resulted in the emergence of
new varieties of plants and animals. Under these conditions, universities became
centers that aimed at studying on a level with the history, culture, and nature of the
region. Along with the teaching and research work, they concentrate the collecting
activities, which are due to the appearance of the museum of natural history that
usually begin to occur almost simultaneously with the establishment of universities.

The purpose of this article is to highlight the main stages of the formation and
development of natural museums at Kharkiv, Novorosiysk, Kyiv and Lviv
universities.

Research methods

During the preparation of this article, a historical method was used in the context
of considering the stages of formation and evaluation of the results of the activity of
natural museums of Ukrainian universities of the 19th and early 20th centuries. The
historiographical analysis allowed to systematize and critically evaluate the used
sources, to highlight the main thing in the study of the topic, to determine the
directions of research of scientists and museum staff. Also, the problem-
chronological method was used to dismember the topic of the article into several
rather narrow problems, each of which is considered in chronological sequence. In
addition, a biographical method is used, according to which the scientist-researcher is
endowed with living feelings, emotions and considered as a distinguished person in
science. There are several such researchers for consideration.

Results and Discussion

In 1807, shortly after the opening of the Kharkiv University, two large
collections were purchased at the mediation of the first trustee S. Potockyi from
Kharkiv Academic District of Count, which formed the basis of the oldest
mineralogical museum in Ukraine. The first of them — the collection of Professor
Andre, which he had been collecting for forty years — cost 8000 francs and accounted
for more than 5000 mineralogy from various deposits in Western Europe, in
particular, quartz minerals, zeolites, and a large number of fossils. The second one -
the Chetti collection — consisted of 520 minerals, including pyroxenes, feldspars, and
others, and was acquired for 1800 francs (Logvinenko, 1955, pp. 35-36). In the same
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year, the Chetti Collection, which includes 100 coral, 36 sea urchins, 18 sea stars,
2623 turtles, 235 butterflies, 540 beetles and 127 scarlet birds, is purchased for the
foundation of a zoological museum (Osipov & Bagaley (Eds.), 1908, pp. 329).

As for the museums of the Novorosiysk University, some of them were based on
the museums of the Rishelie Lyceum, or their individual collections. Thus, on the
basis of the natural science cabinet of the lyceum in 1865 a zoological museum was
created, one of the organizers of which was Professor 1. A. Marcusen. The museum
obtained, in particular, a collection of Professor of Lyceum O. Nordman, a famous
naturalist, a researcher of the fauna of the Black Sea and the Black Sea area. In the
lyceum, professors Hassagen, Baikov, and Markusen gathered a collection of
minerals, rocks and ores, which at the time of the transfer to the university totaled
2195 samples (Yurzhenko (Eds.), 1968, p. 206). The mineralogical museum received
6764 mineral names with the cost of 3084 rubles 19 kopecks from the Lyceum
(Markevich, 1890, p. 635). A large number of exhibits came from the Lyceum and
the Botanical Museum.

In the middle of the nineteenth century, the museums of Lviv University are
founded. Thus, in the 1852-1853 academic year, a mineralogical museum was created
where mineralogical and geological materials were stored. Its founder and the first
manager was a professor of natural science, a botanist doctor G. Lobazhevskyi, who
simultaneously taught Mineralogy and Petrography. In accordance with the specialty
of its founder, the museum in its early years was mineralogical and botanical. A little
later, in 1884, a zoological museum was created, the founder of which was the
famous ichthyologist, ornithologist, and geographer B. Dybowskyi. Initially, the
museum contained about a thousand specimens of exhibits, among which there were
no collections of nests and eggs of birds, skeletons and horns of animals, other groups
of animals were not represented at all.

In the 1875-1876 academic year, the first after the opening of the Chernivtsi
University, a geological-geographical museum was created in it, and a little later, in
1877, a zoological museum was opened.

Professors of universities have played a significant role in the life of museums.
Often they were the founders and initiators of the creation of museums, in some cases
museums were equipped by their cost. Thus, the Museum of Zoology of Novorosiysk
University was equipped at the expense of the prominent biologist, the future Nobel
Prize laureate (1908) I. I. Mechnikov, who for some time was its manager. Professors
made a significant contribution to both the equipment of museums and the
enrichment of their collections. Thus, the mineralogical museum of Kharkiv
University for 26 years was headed by the well-known hydrogeologist Professor
N. D. Borisyak, at which the admission to the museum significantly expanded. For 36
years the museum was headed by crystallographist and petrographist Professor
O. S. Brio. As a result of their work, the number of samples of minerals in the
collection doubled, and in 1905 they numbered more than 15 thousand (Logvinenko,
1955, p.37). Both scientists paid attention to the availability of equipment:
N. D. Borisyak bought, among other things, a microscope and a spectroscope,
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O. S. Brio purchased a device for the determination of minerals, electromagnetic
apparatus, etc. The Professor of the University, a well-known geologist O. V. Gurov
enlarged the collection of the geological museum by bringing a gift as a collection
consisting of 4586 numbers of rocks and fossils, taken in the south of Russia (Osipov
& Bagaley (Eds.), 1908, p. 318). One of the managers of the zoological museum of
Kharkiv University was Professor O. M. Nikolskyi. It was he who set up the museum
collection of the vertebrates of the Russian Empire and also presented the collection
collected by the museum to the stuffed birds.

Already in the first years of the existence of the zoological museum of the
Novorosiysk University, its work was led by professors 1. 1. Mechnikov,
O. O. Kovalevskyi, V. V. Zelenskyi. Mechnikov and Kovalevskyi handed over to the
museum collection material of marine invertebrates for the replenishment of the
collections, which they brought from abroad. Kovalevsky personally produced a
number of comparative-embryological preparations. As for Zelenskyi, it was under
his leadership that the museum, in the exposition of which represented almost all the
existing systematic groups of the world's fauna, became one of the best zoological
museums of the former Russian Empire. Exhibits collected by O. O. Kovalevskyi,
enriched the collection of another zoological museum of Kyiv University. In
particular, he handed over to it a large collection of invertebrates of the Black Sea,
numbering more than 2500 specimens.

The mineralogical museum of the University of Kyiv is associated with the
name of Professor K. M. Feofylactov. Studying the geology of Ukraine, he
significantly replenished the mineralogical and paleontological collections of the
museum with samples, which he collected annually, mainly in the vicinity of Kyiv.
He also formed a significant collection of post-tetra deposits of Ukraine from
numerous drill boreholes. A lot of efforts were given to make geological collections
of this museum by P. A. Tutkovskyi, whom V. I. Vernadskyi considered as the best
connoisseur of the inorganic nature of Ukraine. During scientific expeditions to
Ukraine, he collected a collection of rocks and fossils, the most interesting of which
was the labradorite breed from the village Kamyanyi Brid, crystalline limestone from
village Kozievka and some sandstones (Onoprienko, 1987, p. 24). K. F. Kessler
played a significant role in forming the collections of the zoological museum of Kyiv
University. Kessler is the author of the first major work devoted to the fauna of
Ukraine. For several years he has researched fauna of the Kyiv province and other
regions of Ukraine. All materials collected by him came to the museum, which made
him the owner of one of the most significant collections of local fauna.

The exposition of the zoological museum of Lviv University was greatly
enriched by its founder B. Dybowskyi. For participating in the Polish uprising in
1863, he was sent to Siberia, where he began the study of the fauna of Lake Baikal
and Baikal area. After the exile, he organizes an expedition to the Far East, during
which he studies the fauna of Kamchatka, the Amur basin and the coast of the Sea of
Japan. Gathered collections subsequently entered the museum’s exposition. Among
them are mollusks of Lake Baikal, Kamchatka, birds of Eastern Siberia, insects,
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vertebrates, crustaceans of Lake Baikal and its surroundings. To the mineralogical
museum, an outstanding mineralogist and petrographist, the founder of modern
petrography, F. Tsirkel transmitted the collection of local sedimentary rocks, the
complex of rocks of the Carpathians, and the well-known specialist in the geology of
oil R. Zuber gave his collection of corals.

University staff also made efforts to enrich museum collections, in particular,
the mineralogical museum of Kharkiv University was replenished with collections
compiled by the staff of the Department of Mineralogy. Ornithologist, entomologist,
and taxidermist I. M. Vidgelm, an employee of the Zoological Museum of the
Novorossiysk University from the day its foundation, for decades, he made his own
stuffed birds for it and entomologic preparations. The mineralogical museum of the
Novorossiysk University in 1903 was presented a collection of Ural minerals in the
amount of 20 pieces by a laboratory assistant Novitskyi, it included gold, beryl,
tourmaline, rutile (Imperial Novorossiysk University, 1904, p. 38). Employees of the
Department of Paleontology V. D. Laskarov and M. I. Andrusov also handed over to
the museum the collections gathered by them.

The contribution to the development of university museums were also made by
scientific societies. Thus, the Society of Naturalists at the Kharkiv University
released funds for geological excursions, during which collections were gathered,
which was completely received by the geological museum.

A significant source of replenishment of museum collections was the acquisition
of collections from firms and individuals. Thus, preparations for the zoological
museum of Novorosiysk University were mainly purchased abroad: in Paris,
Hamburg, Amsterdam, and other cities. Only in 1876-1878 valuable collections of
exotic birds, among which 120 species from the island of Java and fish were
purchased (Yurzhenko (Eds.), 1968, p. 157). The Mineralogical Museum of Kharkiv
University annually bought samples of minerals, and only in 1880, it came from
Kranz collection of minerals, which accounted for 1002 shrubs (Logvinenko, 1955,
p. 37). In 1853, the same museum bought a platinum nugget, a crystal of gold and
gold-bearing quartz from a pharmacist Davydenko, and in 1858 from a mining
engineer Lysenko with a collection of minerals from 789 shrubs (Osipov & Bagaley
(Eds.), 1908, p. 299). In 1864, when the mineralogical museum of Lviv University
received funds for its development, a collection of minerals from 2800 samples was
purchased (Lazarenko & Korobtsova, 1953, p. 328). The museum also replenished its
collections through orders from firms of Schuhard, Egerte and others.

Much of the museum’s exposure belongs to the most diverse donations from
individuals. Thus, in the mineralogical museum of the Kharkiv University in 1826 a
collection of barons Marshal-Bybershteyn came into existence consisting of 100
mines of the Caucasus (Osipov & Bagaley (Eds.),1908, p.298). Mineralogical
Museum of Novorossiysk University was presented a beautiful collection of
cinnamon samples by Mining Engineer P. S. Sergeyev.

Having accumulated exhibits, museums expanded their expositions and shared a
number of separate museums. From mineralogical museums, there were museums of
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geology. At the Kharkiv University this happened in 1866, in Novorosiysk — in 1872,
in Lviv — in 1905. At the same time, newly-created museums were allocated
significant collections. So, the Kharkiv Geological Museum received petrographical
and paleontological collections, which included: a collection of coal rocks and
Jurassic fossils in the number of 102 rooms, a collection of Donbas rocks with 158
units, a collection of rocks and fossils of the mostly tertiary system of southern
Russia with 208 units (Osipov & Bagaley (Eds.), 1908, p. 310). Lviv Geological
Museum also received from mineralogical the geological and paleontological
collections.

As the museums developed, the rooms they occupied became tight, or simply
were not adapted for museum needs, and universities were trying to solve this
problem. The first premises received by the Geological Museum of Kharkiv
University were an old one-storey building, dark, semi-destroyed, with two rooms,
the largest of which was the museum’s collections. Over time, due to the lack of
space, the museum actually turned into a warehouse. To ensure the normal conditions
for its existence, in 1899, a separate two-story house was built for it (Buzeskul, 1900,
p. 38-39). Already next year the museum was located in it, occupying the first floor,
and the second placed the audience and the laboratory.

In 1892 the mineralogical museum of Lviv University, which since its
foundation was located in the building on Mykolayi Street, was transferred to a newly
constructed building at the following address of Dlugosha street, 6, where it occupied
seven rooms on the ground floor. In 1906, after the allocation of a geological
museum, it was given room in the house on the Mykolayi Street, where geological
and paleontological collections were transferred. Later, in 1913, the museum moved
to the new building of the university at the address Dlugosha Street, 8.

The collaborative work of colleagues, university students and amateurs has led
museums to accumulate valuable collections of value. Only at the University of
Novorosiysk Mineralogical Museum until 1902 a collection of minerals from 1866
units for the cost of 9776 rubles 46 kopecks was gathered, and in the geological
museum at the beginning of the next year, 1903, there were collections of rocks and
fossils on 9269 rubles 5 kopecks (Imperial Novorossiysk University, 1904, p.28). It
did not concede to the Kharkiv University. Already in the beginning of 1907, in its
zoological museum, 7826 exhibit items were stored in 55126 copies for a total of
41634 rubles 92 kopecks, mineralogical — 18947 items in 18756 copies to 32291
rubles 57 kopecks, in geological — 9570 items for 25915 rubles 8 kopecks (Imperial
Kharkov University, 1908, p. 75-76).

Conclusions

Natural museums of Ukraine of the 19th and early 20th centuries had numerous,
rare collections in their repositories. All of these museum collections were not
deadly. First of all, they served the students’ training. But their role was beyond the
purely educational and auxiliary, they also served the specialists who could obtain the
necessary data from them. In particular, the Museum of Geology at Kharkiv
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University attracted the attention of mining figures, who could get information about
it in relation to local geological conditions of minerals. University museums have
also been opened to a wide range of visitors. This was done when the collections
were of interest to the general public, and when the conditions for storing the exhibits
allowed to open the exposition for review. So, when the Zoological Museum of the
Novorosiysk University was transferred from an awkward room in the main building
on Dvorianska Street in more adapted premises on Preobrazhenska Street, it became
accessible to visitors. Although the size of the collections of university museums, as
well as the scientific value of their exhibits, were different, all the museums, in their
strength, served to improve the training of specialists. They became centers of
attraction for both prominent scholars and young researchers and turned into original
scientific centers that contributed to raising the scientific and cultural level of both
students and the general public, to the knowledge of nature as their region, and
around the world.
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Hedop:xk I'anna BosrogumupiBaa

[leHTpanbHOYKpaiHCHKUM JIep:KaBHUM NeAaroriyHuii yHiBepcuteT iMmeH1 Boionumupa
Bunnnuenka,

1, Byn. [lleBuenka, M. KponuBauiiskuii, KipoBorpaaceka o6nacts, Ykpaina, 25006

IIpupoanu4i my3ei yHiBepcuTeTIB Y KpaiHu
(XIX — mouarok XX cT.)

Anomauia. OOnum i3 aKmMyaubHUX 3a80aHb Cy4acHoi icmopii 6Oionocii €
BUBYEHHS OISILHOCMI NPUPOOHUYUX MY3ei8 Npu YHigepcumemax, ix 6niue Ha
PO36UMOK C8IMOBOI HAYKU mMa iX 3HAYEeHHs 6 npoyeci Ni02omoeKu 6i0N06IOHUX
cneyianicmie. Taxkooic 0OHUM i3 3A80aHb € BUBUEHHS POJII NEPCOHANIU BUOAMHUX
BUEHUX, WO 3POOUTU BACOMULL BHECOK 8 CMAHOBIEHHS MA PO36UMOK NPUPOOHUYOT
Hayku. Cmamms npucesdeHa alanizy CMAaHOBIeHHs, PO3BUMKY mda OisIbHOCHII
VHIBEpCUMEMCbKUX — NPUPOOHUYUX  My3eie  Vkpainu, cmeopeHHs  KoJeKyil,
cucmemamu3ayii 3ibparoeo mamepiany, 00JAOHAHHA CNEYIaAli308AHUX NPUMILYEHD
ma oOydieenv. Ha ocnosi npoananizoeanux Odcepen  GUCGIMIEHO poboOmy
VHIBEpCUMEMCbKUX — NPUPOOHUYUX — My3eis, cmaH  KOAeKYil, IX  KiIbKichb,
HanosHw8anicms ma eapmicmos. Haodaromvcsa imena Haykosux cnigpoOImMHUKIE
My3eis, MeyeHamis, AKi 0apysanu Kojekyii ma e, sAKi npooasaiu c80i 61acHi
KONeKYii npupooHuuyum mysesam. B cmammi poskpumo oocumv 0082y icmopiio
VHigepcumemis Ha mepumopii Ykpainu. Hatcmapiwui 3 nux, Jlb8igcokuu, cmeopeno
y 1661 poyi na 6asi e3yimcovkoi konezii. Llinuti pso yHieepcumemis 3’a8151€MbCsL Y
XIX cmonimmi. V 1805 poyi eiokpumo Xapxiecoxuii, a 6 1834 poyi — Kuiscoxuii
yuisepcumemu. Ilizuiwe, y 1865 poyi 6 Ooeci ma 6asi Piwenvescokoco niyero
cmeopeno Hoesopociticokuii yHieepcumem, vy 1875 poyi na 6asi 0yxoeHoi ceminapii
giokpusacmocs ~ Yephigeyvkuti  yHieepcumem.  Pazom 3 yHieepcumemamu
CMBOPIOIOMbCL NPUPOOHUYL MYy3ei, AKI cmarms ocepeokamu 3HAHb Ma HAYKOBUX
oocnioxcenv. Ilpu yHigepcumemax GiOKpUBAIOMbC 2€0N02IYHI, MIHEepaN02iyHi,

96



http://www.hst-journal.com Icmopisa Hayku i mexHiku, 2019, mom 9, sun. 1 (14)
History of science and technology, 2019, vol. 9, issue 1 (14)

300/10214HI, OOMAHIYHI, NANEOHMON02IYHI MY3eil 3 8ION08IOHUMU Koaekyiamu. 11i0 uac
HanucanHs cmammi 0YaU BUKOPUCMAHI Mamepianu 36imie npo cmax ma OisIbHICMb
Xapkiscokoco, Hoesopocilcekoco, Kuiscbkoeo ma Jlbsiecbkoco — yHigepcumemis.
Poszenanymo @yuxyii myzeie npu ynisepcumemax. lle, nacamnepeo, 6us6ieHHA i
8I00Ip Mamepianie 0 KOJeKYill, BUBYEHHS, CUCMeMamu3ayis, opeanizayis ooiKy ma
30epieanusa My3etiHUuX KoaeKyill i K NiOCYMOK — eKCNOHY8aHHs. A makodc po3ensinyma
POIb BUKOPUCMAHHS MY3€UHUX KOJeKYiti Ol Ni020MOBKU | 8UXOBAHH MAUOYMHIX
Gaxisyie. He ocmamnna poav 8i08600umuvcs YHIBEpCUMEMCbKUM MY3esaM, 5K
NONYAAPUIAMOPAM NOZUMUBHO20 IMIONCY HABUANLHO2O 3aK1ady, d 3HAYUMb |
NnepcneKmueHo20 Habopy HOB020 NOKOJIHHA CMYOeHMI8. 3 GNeBHEHICMIO MONCHA
ckazamu, wo npupooHudi myzei ynigepcumemie Yxpainu XIX — nouamky XX
cmonims 0yu nepedosuMu i He NOCMYNANUCS YHIgepCumemcokum mysesam €eponu
CMOCOBHO OpeaHizayii, 30upanHs KoJeKyiu, ix cucmemamuszayii ma NpPo8eoeHHs.
HAYKOBUX O0CNIOHCEHD.

Knwuogi cnoea: minepanocis,; 2eonocis, 300702is, O0OMAHIKA;, NATEOHMONO2Is,
My3etHi Koaekyii

Hedop:xxk Auna BiaagumuposHa

I{eHTpaIbBHOYKpaHCKAM TOCYJIapCTBEHHBIM IE€IArOrMYECKA YHHUBEPCUTET HMEHU
Bnanumupa BunHuueHka,

1, ynmuna Hlepuenko, r. Kponusuuikuii, KupoBorpasickas obnacts, Ykpauna, 25006

My3eun ecTecTBEHHBIX HayK YHHBepcuTeToB YKpanHbl (XIX - Hayamo XX BB.)

Annomayun. OOHOU U3 AKMYANbHLIX 3A0AY COBPEMEHHOU ucmopuu Ouoiocuu
A6NAemcsl  U3yueHue O0esAmerbHOCMU My3ee8 eCcmecmeeeHHblX HAayK npu
VHUGEpCUmMemax, ux e1usHue Ha pa3gumue MUpo8oU HAyKu U Ux 3HayeHue 8 npoyecce
NnO020MOBKU COOMBEMCMEYIOWUX cneyuaiucmos. Takoce 00HOU U3 3a0ay A611emcsl
usyuenue poau NePCOHANUU BblOAIOWUXCS VYEHBIX, GHECUIUX BeCOMblU 6KIA0 8
cmanosieHue u pazsumue ecmecmeennvlx Hayk. Cmamwvsi nocesiweHa amaiuzy
CMAaHo8NeHUs, pa3eumus U O0eameIbHOCMU My3ee8 eCmeCcmEeHHblX HAYK
YHUgepcumemog Ykpaumuvi, c030aHul0 KOANEKYUU, CUCMEeMAmUu3ayuu coOpanHo2o
mamepuana, 000py008aHus CReYUAIUIUPOBAHHbIX noMeweHuti u 30anuu. Ha ocnoge
NPOAHATUIUPOBAHHBIX UCTOYHUKO8 0C8eujaemcs paboma YHUBEPCUMemcKuUx my3eee
ecmecmeeHHbIX HAYK, COCMOsIHUE KOMIEKYUl, UX KOIUYeCmeo, HANOIHAeMOCHb U
cmoumocmo. lIpedocmagnsaiomces umMena HayuHvlx COMpPYOHUKOE M)3€€e8, MeYeHamos,
Komopble Oapuiu KOMIeKyuu u Jaoel, KOomopvle Nnpooasaiu ce80u coOCmEeHHble
KOJIEKYUU My3esaM eCcmecmeenHvlx HayKk. B cmamve packpblmo 0ocmamouno
ONUHHYIO UCMOPUIO YHUGEpCcUmemos Ha meppumopuu Yxpaunwt. Camviti cmapbiil u3 HUXx,
Jlveosckuil, ocrhosan 6 1661 200y Ha Oaze uezyumckou koaneeuu. llenviti pso
YHUsepcumemos nossisiemcs 8 XIX eexe. B 1805 200y omxpwieaemcs Xapvrosckuil, a 8
1834 200y — Kuesckuii ynusepcumemni. I1o3once, 6 1865 200y 6 Odecce, Ha ba3ze
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Puwenvescrkoco nuyes cozoan Hosopoccuiickuu ynueepcumem, ¢ 1875 2ody na 6ase
0yYX06HOU cemuHapuu omxkpwieaemcsa Yepnosuykuii yHusepcumem. Bmecme c
VHUGepCcUmMemamu co30aromcs My3eu ecmecmeeHHbIX HAYK, KOmopvle CMAaHOBMCS
YeHmpamu 3HaAHUU U HayuHulx ucciedosanuil. llpu yHueepcumemax omkpvlearomcs
eeojloeuyecKue, MuHepano2uiecKkue, 300/102UYecKue, bomaHuueckue,
naneoumono2udecKue myseu ¢ coomgemcemeyrowumu Koulekyuimu. Ilpu nanucanuu
cmamovl ObLIU UCNOTIL30BAHBL MAMEPUATbl OMYEMO8 O COCMOAHUU U 0esiMelbHOCMU
Xapvkoeckozo, Hoeopoccuiickozo, Kuesckoco u Jlbeosckozo yuusepcumemos.
Paccmompenvt  ghynxkyuu  myzeee npu  yuugepcumemax. Omo, npedxicoe 6ceeo,
gvislgNeHue U Omoop mamepuanos Oasi KOMIEeKYUul, u3ydenue, CUCMeMamu3ayus,
opeanuzayus ydema U XpaHeHUus MY3eUHbIX KOMIeKyuu U KAk umoe —
9KChOHUposanue. A makaice paccmompena poib UCNONAb30BAHUSA MY3EUHBIX KOJLIEKYUU
0151 N0020MOBKU U Gocnumanus 0yoywux cneyuaiucmos. He nocneonss ponv
OmMBOOUMCST YHUBEPCUMEMCKUM MY3€iM, KAK NONYIAPUIAMOPAM HOJIOHCUMENbHO2O
uMUOMCca y4yebHO20 3a6edeHus, a 3HAYUM U NePCHeKMUBHO20 HAOOpA HOB020
noxonenuss cmyoeHmos. C  Y8EPEHHOCMbIO MOJMCHO CKA3amb, UmMo My3eu
ecmecmeenHvlx Hayk YyHugepcumemog Ykpaunwvt XIX-nauana XX eexose Ovliu
nepeoosvIMU U He YCmynaniu yHugepcumemckum myzesim Eeponvl no opeanusayuu,
cOopy KOJIeKYUll, Ux CUCMemMamu3ayuu U nPpo8edeHUst HAyYHbIX UCCIe008aAHULL.

Knioueevie  cnosea:  mumnepanocus;,  2eonoeus;,  300102ufl;,  OOMAHUKA;
NaneoHmono2us, My3etnvle KoineKyuu
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Establishment of scientific research in communication studies
in the 1920s - 1930s

Abstract. The article discusses and analyzes the role assessment and
communication significance in state control systems in works and prominent
representatives’ statements of political thought from antiquity to the beginning of the
twentieth century in accordance with the understanding of this phenomenon essence
in the considered historical epochs. It is shown that from the history of political
thought, although some well-founded concepts of the relationship between the
authorities and the population of the thinkers of ancient China, India, and antiquity
are known, they require more detailed and systematic understanding. The influence
of the managerial and communicative ideas of Confucius, Plato and Aristotle on the
subsequent works of Caesar, Cicero, the thinkers of the Middle Ages, the Renaissance
and the Enlightenment are consistently discussed. A comparative analysis of
individual views on the relationship between the state of public administration and
communication of theologians and scientists of the XIII-XVIII centuries was
conducted: F. Aquinas, F. Petrarch, L. Bruni, N. Machiavelli, M. Luther, T. More,
T. Campanella, J. Boden, G. Grotius, J. Locke, T. Hobbes. Particular attention is
paid to the ideas of S. Montesquieu, I. Kant, and G.-V.-F. Hegel as the founders of
the scientific discourse around the problems of war and peace, the effectiveness of
government and relations with the subjects of this management, with the people. In
particular, the developments of the Chicago school in the United States and the
Institute for Social Research in Germany, which laid the theoretical foundation for
the beginning of the formation of information and communication theories that
created the basis of the modern stage of communication development in the late
twentieth century - early twenty-first century. Research and analysis in the work of
the first historical ideas and theoretical concepts of the role, communication place
and importance in public administration systems, advanced for 2500 years by a
galaxy of eminent thinkers of the past, allows to rethink the sources of conceptual
ideas of communicology put forward in the 20th century and approach the objective
assessment of the perspective the role of the communication component of the
humanity civilizational development in the twenty-first century.
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Introduction

Modern scientific discourse on the definitions of the essence and nature of
communication and communication studies, their genesis in the political, state and
economic domains is exacerbating and becoming increasingly principle-guided. Such
a situation requires a diverse and versatile coverage of the real picture of
preconditions and development of theoretical works on communication studies in
terms of their historical evolution. The understanding of these development processes
should be based on contemporary views of the essence and cause-and-effect
development sequence of theoretical thought in this branch of knowledge in the 20th
century.

Theoretical issues of the development of social communications are discussed in
research works of such Ukrainian scholars as V. Bebik, O. Zernetskaya, V. Ivanov,
A. Konovets, G. Pocheptsov, V. Rizun, E. Romanenko, and A. Kholod. Concepts for
communication studies and communicology were developed by such prominent
scholars and thinkers as J. Baudrillard, N. Wiener, P. Lazarsfeld, H. Lasswell,
N. Luhmann, B. Westley, C. Shannon, W. Schramm, R. Jacobson, and others. The
history of communication studies in the first half of the 20th century is reviewed in
the works of E. Wartella, O. Hnatiuk, J. Delia, E. Dennis, E. Rogers, M. Sproule, and
C. Czitrom. However, national science has paid insufficient attention to this subject.

Research methods

The main purpose of this publication is to present the historical picture of the
first period of theoretical works developing the comprehension of communication as
a political and social phenomenon of the 1920s and 1930s.

The use of methods of bibliographic and source study analysis contributed to the
search and systematization of primary information, and the use of the system method
allowed to investigate comprehensively the state and development prospects
establishment of scientific research in communication studies in the 1920s-1930s.

Results and discussion

After the radical changes in technical means of transport (river, sea, land
transport, transportation routes) in the late 18th century, especially in England,
understanding, and knowledge of communication processes was gradually becoming
a necessity for the organization of collective work. It spurred scientific thought to
explain the phenomenon of communication that occurs in public life and governance
in other European countries. Favorable preconditions emerged for analysis and
theoretical explanation of communication processes, and those preconditions are
reflected in the ideas and statements of a number of researchers of that time up to the
end of the nineteenth century, including A. Comte, A. Saint-Simon, H. Spencer,
C. Darwin, K. Schapp, and others. With the advent and spread of technical means of
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communication — telegraph, telephone, radio — in the 19th and early 20th centuries,
the communication and information transmission practice required theoretical
comprehension of these processes from political and socioeconomic angles. The
dominant doctrines of that time, including the popular Marxism, failed to provide
intelligible scientific explanations of the new phenomena of practical communication.
The consequences of social cataclysms and the First World War accelerated and
intensified the research efforts in this field.

Scientific discourse is currently continuing on the dating and chronology of the
communication studies history. The establishment of communication studies is
sometimes dated back to the 1950°s (Shalina, 2016). However, that starting point
actually corresponds to the third, rather than the first historical period, when
communication studies shaped up as a separate branch of research. Some authors
associate the study of issues of political and managerial communication with research
works in the field of propaganda during the First World War, revolutionary events
and civil wars of 1914-1922. But in those years, there appeared only isolated works
on methodologies of military propaganda, which can only be regarded as a preamble
for future systematic studies of social communications. The century-old development
path of the science that studies communication can by convention be divided into
several periods, each of which is characterized by new significant achievements and
transformations. There are arguably six evolutionary stages in the genesis of
communication studies. In fact, the first period of research in the field of
communication should be attributed to the time from the turn of the 1920s through
the turn of the 1940s. Those research attempts were based on the knowledge and
understanding of the communication between authorities and people, and among
individuals, from the time of emergence and establishment of statehood in Ancient
China and Ancient Greece as reflected in works of many outstanding thinkers of the
past, from Confucius, Plato and Aristotle and up to authors of the early 20th century.
These problems attracted the attention of leading sociologists and politicians of that
time.

It was at the turn of the 1920s that basic concepts of communication science
started to form up, including in its applied branches. Since then, mankind has gone a
long way from the first ideas and concepts concerning social communication, its
significance and role in the social, managerial and technological aspects to a set of
sciences studying the application specifics of various communication channels,
including the Internet and the problem of influence of media (network)
communications on the global development of our civilization. However, many of the
basic ideas of communication studies that have been put forward earlier sparkle today
a broad and heated scientific debate. For this reason, it is important to turn to the
outset of systematic efforts and publication of the first theoretical works in this field
of knowledge.

The terminology of communication studies is yet to be established.
Contemporary sources define communication studies as a science that studies the
humanitarian aspects of communication, development of information systems and
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tools, and the nature, forms, and results of their impact on society. In scientific
practice, there are some related terms: communication studies, communication theory
and media-logy (Fedorov, 2010). This definition of communication studies can be
taken as the basis for the correlation and fixation of all periods of formation and
development of information and communication research in the 20th — 21th centuries.

The kickstart to the study of the role of communications in social and political
processes came from works of prominent sociologist M. Weber. In 1919, his book
“Politics as a Vocation and Profession” was released, in which he discusses three
types of legitimate public authority in power (rational, charismatic and legal), which
has the monopoly on violence (Veber, 1990). Studies by this author in the field of
rational public relations, which he defended in debates with classical Marxism from
1905, had a significant impact on researchers — philosophers and sociologists —
supporters of the "critical theory." Theoretical search for alternative concepts began.
The centers of research in the influence of communication on the behavior of the
masses in crucial situations and situations of conflict became Chicago (USA),
Frankfurt am Main (Germany) and Petrograd (Russia).

The ideas of M. Weber also had a definite influence on Russian-American
sociologist P. Sorokin. In his fundamental works of that time, he most clearly showed
the understanding of the role of communication in the development of revolutionary
hostilities and in state governance practice, where the communication component
linked the causes and subsequent actions of the revolutionary masses. The two-
volume "System of Sociology" book was released in 1920 in Petrograd, the reason he
was expelled from the post-revolutionary Russia in 1922. "Sociology of the
Revolution" published in 1925 and "Social Mobility" in 1927 were released in the
United States during his first emigration years (Sorokin, 1992). P. Sorokin had
analyzed 1622 social crises and revolutions from 600 BC until 1925 and in the 1930s
began to study the changes in the reaction of people in situations of social cataclysms,
the polarization of their way of thinking and social behavior, interpersonal and
intergroup communications.

The first decades of the 20th century in Western communication studies were
marked by the activity of the Chicago school associated with the bloom of the
empirical stage of research in American sociology. The founder of the school,
R. Park, his colleagues N. Anderson, E. Burgess, R. McKenzie and other scholars
focused on problems related to the role of communication in social ecology and in the
processes that deepen and exacerbate social inequality and form a special urban
"spiritual atmosphere” of communication. The influence of this school in the
scientific world persisted until the Second World War. The theoretical aspect
progressed at an especially fast pace, trying to find and identify some special mass
media properties that make an actual influence on the thinking, behavior, and
intentions of people. This period of time also coincided with the works of the US
researchers in communication studies, W. Lippmann and H. Lasswell, who fulfilled a
social order at the University of Chicago, studying the effectiveness of propaganda
and the influence of mass communication systems (media) on the mindsets, habits
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and relationships of people among themselves and with the authorities. In 1927,
H. Lasswell's book titled "Propaganda Technique in the World War" was published.
The book discussed methods of propaganda work as a necessary tool for the
government to form the needed public opinion. In the 1930s, he introduced the notion
of "mass communications™ into research practice. H. Lasswell compared the impact
of the mass media and communications with the effect of a "subcutaneous needle" or
"magic bullet,” independent of the characteristics of a particular individual. This
prompted certain power circles to use mass communications to manipulate people’s
behavior without limits. This mistake had been finally overcome many years later (in
the 1970s), but up to now, it sometimes begins to dominate in certain circles of media
tycoons and oligarchs who own television channels.

The propaganda experience of the First World War period was also in focus of
study in the Weimar Republic in the 1920s and the early 1930s, where there was a
group of scholars engaged in propaganda studies in 1922. On the basis of this group,
the Institute for Social Research affiliated with the Johann Wolfgang Goethe
University in Frankfurt am Main was founded in 1923. The organizational and
research leaders of the Institute were philosopher M. Horkheimer, sociologist and
cultural scientist T. Adorno and economist F. Pollock. From 1930, M. Horkheimer
was gradually acquiring the management functions in the Institute and finally became
its head in 1931. In the same year, the activities of this Institute were expanded to the
Netherlands, where the archival department was established, and to Switzerland,
where its branch was opened in Geneva.

Those who cooperated with the Institute of Social Research and its branch
included many, known in Germany and the rest of Europe, philosophers, sociologists
and economists of Marxist orientation, who, however, were very critical of certain
concepts of this doctrine and sought to update it and re-think it theoretically in terms
of social relations, the role of the state and its communications with the masses,
influence on culture, etc. Their attempts to compensate for what Marxism missed —
the understanding of the role of information and communication in the socio-
economic life, led to the ultimate formation of the basic concepts of communication
studies, enriched by some ideas of M. Weber, G. Hegel, I. Kant, S. Freud and other
authors, as well as empirical propaganda data collected by the Institute for Social
Research.

Having sensed the threat of Nazism at an early stage, the staff of the Institute
began to relocate their activities out of Germany in the early 1930s. Before Hitler
came to power, M. Horkheimer emigrated to the United States for ideological and
national reasons, followed by the majority of the research staff by 1933. At the turn
of the 1940s, a colony of immigrants from Europe, mostly German researchers,
emerged in a small town on the west coast of the USA, between Los Angeles, the
ocean and Hollywood. They united around the Institute for Social Research, whose
director remained to be M. Horkheimer even in immigration, and continued to
develop a research school at the University of Columbia, which is referred to in the
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history of research as the Frankfurt School in the United States, although its members
did not use this name for themselves (Kuznetsov, 2011; Elizabeth C. Hanson, 2017).

On the whole, the activities of communication researchers of the Chicago and
Frankfurt schools, as well as works of P. Sorokin and P. Lazarsfeld, and some other
sociologists laid the theoretical foundation for the forthcoming formation of
information and communication theories that created the basis for the present
development phase of communication studies and communicology. The past lagging
behind of Marxist theories in realizing the role and place of communication in public
relations and the significance of the interaction between the authorities in power and
the masses was overcome.

In the period between the two world wars, numerous private research efforts of
various researchers in different fields of knowledge (mathematics, linguistics,
semiotics, psychology) contributed to the future development of communication
studies. More and more researchers from different countries became involved in work
on communication problems. In the middle of the 1930s, the research heritage of the
Chicago school was revisited. Based on a profound analysis of the propaganda role,
methods and techniques, ways of social development and governance, H. Lasswell
laid the foundation for a new research direction in communication studies between
1936 and 1940 known as structural and functional, which provided the theoretical
basis for one of the modern concepts of communication. But competing research
schools began to put forward alternative concepts. At the turn of the 1940s, various
approaches appeared, introducing different understandings of the communication
phenomenon in human societies and technical systems for decades to come.
Researchers in various fields of knowledge still fundamentally differently interpret
the notion of communication (Kislov, 2012). This controversy remains open as Yyet.
But in response to that challenge, all the competing research groups worked out the
most correct research methods for studying the activities of the media and mass
communications (Lasswell, 1942). This methodological experience still remains
valuable and in demand.

From 1937, the Rockefeller Foundation generously funded a large research
project on the radio as a mass medium. Many scholars who had immigrated from
Germany and Austria to the USA participated in that project. Among the most
notable were P. Lazarsfeld, who headed the Bureau of Applied Social Research at
Columbia University in 1933-1940 and T. Adorno, who also worked there. They
studied the impact of the media and mass communications on the population, in
particular, during election campaigns. P. Lazarsfeld came to the realization that
communication media only partially affected voters' choice, and began to develop his
own communication model.

At the beginning of the 1940s, in the face of military confrontations, a new level
of mobilization propaganda was required and the efforts to study mass
communication processes especially intensified. It was necessary to find practical
methods for analyzing communication processes. At that time, the direction of
scientific modeling of mass communications developed and established, and one of
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the most proponent representatives of that direction was again H. Lasswell. He was
one of the speakers at the permanently held seminars on mass communications in
1939-1940, where he outlined approaches to the model vision of mass
communication process (Gnatyuk, 2004). H. Lasswell was the founder of the so-
called "quantitative method of content analysis,” within the framework of which he
proposed a classical linear model of communication-based on the first model
proposed by Aristotle offering the speech formula made up of three constituent
elements: "the speaker," "the subject of the speech™ and "the person to whom he
addresses" (Aristotel, 2000): According to H. Lasswell, the content should be
concretized using the formula: “Who? What is spoken about? What channel is used?
To whom is the speech addressed? What is the effect of information transmission?
This formula has become especially valuable for the development of appropriate
research methods in the further analysis of communication processes. The theoretical
and methodological significance of H. Lasswell’s concept manifested itself in the fact
that in this formula he identified five key elements of the exchange communication
process: the communicator, message, transmission channel, recipient (audience) and
effect (effectiveness, success of the process). The latter component itself raised
questions the answers to which came later in the subsequent periods of the
development history of communication studies from new breakthrough ideas and
theories generated under the pressure of the Second World War.

Conclusions

The study and analysis of the first ideas and theoretical concepts of the role,
place and importance of communication in socioeconomic systems, put forth in the
period between the turn of the 1920s and the turn of the 1940s, allows us to rethink
the sources of the basic conceptual premises of communication studies and come
close to the objective assessment of the prospective role of the communication
component in the development of human civilization in the 21st century.

The scientific understanding of the significance of communication for the
development of our civilization came only after the advent and sufficient spread of
mass communication technologies and media from the second quarter of the 20th
century. The outset of the comprehension of the communication phenomenon is
rooted in a huge but scattered experience and numerous promising research ideas and
products. The causes of the intensive research efforts were specific practical tasks,
such as, for example, the need to have a more effective media impact on the public.

A major factor that fueled the research effort in this field was the significant
financial support the researchers received at that time from special public and private
funds in the United States. This fostered the concentration of best brains and holders
of advanced scientific views of the time in this field. At the same time, favorable
conditions were created for free self-development and competition of innovative
ideas and research products, formation of unique informal research schools. Thus,
additional conditions were created for successful work in the new areas of research,
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including communication studies where a solid foundation was laid for potential
theoretical and technological achievements in the decades ahead.
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KicjoB /lennc BacuiboBu4
[HCTUTYT XypHATICTUKH, KIHO 1 Tesie0aueHHs, KUiBCbKOTO MI>KHApOTHOTO YHIBEPCUTETY
49, Bymn. JIsBiBChKa, M. KniB, Ykpaina, 03179

CTaHOBJICeHHS] HAYKOBHX J10CJIIIKeHb B KOHTEKCTi KOMYHiKOJIOTII
1920-1930 pp.

Anomauia. Y cmammi po3enidacmovcs i aHANI3YEMbCS OYIHKA POl | 3HAYEHHS.
KOMYHIKQYIi 8 0epiCasHux cucmemax YNpasiiHHi 6 Npaysax i 6UCTO8TH08AHHIX
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BUOAMHUX NPeOCMABHUKI8 NONIMUYHOI OYMKU 680 AHMUYHOCIE 00 NOYAMKY
XX cmonimms, 6i0no8iOHO 00 pO3YMIHHA Ccymi O0aHO20 S8UWA 6 PO3NAHYMI
icmopuuni enoxu. Iloxasano, wo 3 icmopii NOAMUYHOI OyMKU XOU 1 GIOOMI OesiKi
docums  OOIPYHMOBAHI KOHYenyii 63acEMuH 61a0u 1 HACENeHHA MUCTUMEN8
cmapooasuvoco Kumaro, [noii i auwmuunocmi, ane 6oHU SuMaz2aromv OLlbU
0emanbHo20 ma CUCMEMAMU308aH020 ocmucienus. Ilocnioosno pozenanymo eéniug
ynpasiincbko-KomyHikamusnux idett Konghyyia, I[lwamona i Apucmomens Ha
nacmynti npayi Llezaps, [Juyepona, mucaumenie CepeoHix 8ikie, enox Biopooawcenns
i Ilpoceimnuymea. Illpogedeno nopiGHANbHUL aHANI3 OKpeMux no2nsidié Ha
83AEMO38'A30K CIMAHY 0epAHCABHO20 YNPABIIHHS | KOMYHIKayii meono2is i euenux XI1I-
XVIII  cmonimv:  @. Axsincvkoeo, @. llempapku, JI. bpyni, H. Maxiasenni,
M. Jlomepa, T. Mopa, T. Kamnanennu, JK. booena, I Ipoyia, . Jlokka,
T. I'o66ca. Ocobnusy yeaey npudineno idesim L. Moumeck'e, 1. Kanma i I'.-B.-
@. [ecens AK OCHOBONONONCHUKIE HAYKOBO2O OUCKYPCY HABKONO NpobOaeM 6itiHU |
MUpy, ehekmueHoCmi 0epHcagHo20 YNPAGIIHHA MA 83AEMOBIOHOCUH 3 CYO'ekmamu
Yb020 YNPAGIIHHA, 3 HAPOOOM. 30Kpema, po32iaHymo i HanpayosaHua Yukazvkoi
wxonu 6 CLIA ma Incmumymy coyianehux O0ocniodxcenv v Himeuuuni sxumu 6yno
3aKAA0EHO MeopemudHUll YyHOAMeHm 8 NoYamox (hopmMysants meopitl iHgpopmayii
ma  KOMYHIKayii, —AKI ~ CMBOPUIU  OCHO8Y  CYYACHO20  emany  PO3GUMKY
Komynikamugicmuku 6 Kinyi XX cmonimmsa - wua nouamxy XXI cmonimms.
Jlocniooicenns i ananiz 8 pobomi nepuiux iCmopudHux ioeu i meopemuyHux KoHyenyiu
poni, Micysi ma 3HA4YeHHs KOMYHIKAyii 8 cucmemax O0epicagHo20 YNPAGIIHHA,
sucynymux npomsieom 2500 pokie nnesdorw uOAmMHUX MUCTUMENIE8 MUHYI020
003805€ nepeocMucaIumu ooicepena KOHYenmyaabHUux NOJIOJCEHD
KOMYHIiKamugicmuku, eucynymi ¢ XX cmonimmi, i nioiumu 00 00'€ekmueHoi oyiHKu
NepCneKmusHoi posti KOMYHIKAYIUHOI CKIA00801 YUBINI3AYIIHO20 PO3BUMKY JH00CMEA
6 XXI cmonimmi.

Knrwuoei cnoea: icmopis nayku,; icmopis 6Uu84eHHs KOMYHIKAYil, KOMYHIKAYIUHI
00CTIOIHCEHHS,; KOMYHIKAYIS, KOMYHIKADENbHICMb, Meopis KOMYHIKAYii

Kucios lenuc BacuiabeBuu

WMHCTUTYT )XYPHAJIMCTUKH, KHHO U TEJICBUICHUS
KueBckoro MexayHapoIHOTO YHUBEPCHTETA
49, yi. JIeBoBCKas, T. Kue, Ykpanna, 03179

CraHoBJieHHEe HAaYYHbIX I/ICC.]Ie)IOBaHI/Iﬁ B KOHTEKCT€ KOMMYHMKOJIOT'UH

1920-1930 rr.

Almom(muﬂ. B cmamuve pacemampueaemcs U AHAJIUSUPYENICA OYeHKA pojiu U
SHAYEHUA KOMMYHUKAyuu 6 2ocy0apcmeeHHblx cucmemax ynpaejleHus 6 mpydax u
BbICKA3bIBAHRUAX Gbl()aiOWMXCﬂ npedcmaeumeﬂez} NOJUMUYECKOU  MbICAU — OM
anmuynocmu 0o Hauana XX eéexa 6 coomeemcmeuu ¢ NOHUMAHUEM cymu O0aHHO20
AGJIeHUA 6 paccmampueaembsle ucniopudeckKkue noxu. HOKQ&’LIHO, umo usz ucmopuu
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NOIUMUYECKOU MbICAU XOMb U U38ECHHbl HEKOMOopble 00CMAMOYHO 0O00CHOBAHHbLE
KOHYenyuu 63auMOoOmMHOULeHUL 61ACMU U HAceleHus Mblcaumernel opesnezo Kumas,
Hnouu u  ammuunocmu, HO OHU  mpebOyiom  Oolee  0emalbHO2O0 U
cucmemMamu3upo8anHo2o ocmuicienus. IllocnedosamenvHo paccmompeHo 6rusHue
ynpasieHyecko-KoMMyHukamusnolx udeu Koughyyus, Ilnamona u Apucmomensa Ha
nocnedyrowue mpyost lLlezaps, Luyepona, mwvicnumenei Cpeouux 6exko8, 35nox
Bospoowcoenua u Ilpoceewenus. Ilposeden cpasnumenvHbli aHAIU3 OMOENbHLIX
6327151006 HA  63AUMOCBA3b  COCMOSIHUA ~ 20CYOAPCMEEHHO20  YNPAGNeHUs. U
KOMMYHuKayuu  meono2os u  yuenvix XII-XVIII eexos: D. Axeumnckoeo,
@. Ilempapxu, JI. bpynu, H. Makuasennu, M. Jlomepa, T. Mopa, T. Kamnauenrnwi,
K. Booena, I'. I poyus, [ic. Jlokka, T. [066ca. Ocoboe enumanue yoeneHo uoesm
LI Monmeckve, U. Kanma u ['.-B.-®D. [‘ecensi kak OCHOBONONIONCHUKOB HAYYHO20
OuUcKypca 80Kpye npobnem 60UHbl U Mupa, 3pgexmusnocmu 20cyo0apCcmeeHHO20
YNpasieHus u 83auMOOMHOUIEHUL C CYObEeKMamu 3moeo YnpasieHus, ¢ Hapooom. B
yacmHocmu, paccmompero u Hapabomru Yuxaeckou wxonvt 6 CLLUA u Uncmumyma
COYUANbHBIX — uccredosanuti 6  lepmanuu  KOomopviMu  ObLIO  3AN0HCEHO
meopemuyeckuil (yHoamenm 8 Hayaio GopMuposarus meopui uHpopmayuu u
KOMMYHUKAYUU,  CO30A8WUX  OCHOBY  COBPEMEHHO20  3mMand  pa3eumusl
KoMMyHuxamusucmuxu 8 konye XX eexa — nauane XXI éexa. Hccnedosanue u ananu3z
6 pabome nepevix UCMOPULECKUX UOeli U MeopemuyecKux KOHYenyut poau, mecma u
3HAYeHUs KOMMYHUKAYUU 8 CUCEMAX 20CYOapCmMEEeHHO20 YNPABIeHUs, 8blOSUHYMbIX
Ha npomsodicenuu 2500 nem naesadou 8vlOANWUXCSA MbICIUMENEU  NPOULTO20
no3607sem  NEepeoCMbICIUMb  UCMOYHUKU — KOHYENMYAIbHbIX — NOJIOMNCEHUU
KOMMYHUKamueucmuxu, eviosurymole 8 XX 6exe, u noooumu Kk 00beKmueHou OyeHKe
NepCneKmusHot poau  KOMMYHUKAYUOHHOU COCMABIAIOWEU  YUBUIUSAYUOHHO2O
pazeumus yenoseyecmea ¢ XXI eexe.

Kniouegvie cnoea: ucmopus HayKu, uUcCmopus u3y4eHuss KOMMYHUKAYUU,
KOMMYHUKAYUOHHbBIE UCCTIe008AHUSA, KOMMYHUKAYUS, KOMMYHUKAOETbHOCMb, Meopus.
KOMMYHUKAyuu
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Essay on the life and activities of V. Lihin (1846-1900)

Abstract. The article deals with the facts of the life and work of the prominent
Odessa scientist, doctor of mechanics, professor of the Novorossiisk University
Valerian Lihin (1846-1900). At the present stage of development of the history of
science and technology, a comprehensive analysis of the scientific work of V. Lihin,
presented in the field of mechanics and mathematics, while work in other directions
remained beyond the curiosity of historians. The role of Lihin in the organization of
the scientific school of theoretical and applied kinematics is shown. As a teacher,
Valerian Mykolayovych formed a new approach to teaching applied mechanics,
constantly emphasizing the important influence of this science on the development of
technical progress and the industrial complex of the economy. And his activities in
the number of scientific, technical and charitable societies are almost unknown.
Thus, Valerian Lihin was a member and held management positions in the three most
famous scientific and technical societies of Odessa. Their influence on the socio-
economic development of the city and region is analyzed. The basic directions of
activity of Lihin in the structure of the Association are established and their
expediency from the point of view of historical retrospective is considered. Particular
attention is paid to the Odessa branch of the Russian Technical Society, which Lihin
has been managing for 15 years. This time has become a period of intensive and
extensive development, and its activity has actively contributed to the development of
the city and the economic prosperity of the region. Equally important, in our opinion,
is the research and organizational work of Valerian Lihin in the Society of
Naturalists, which contributed to the dissemination of the results of his research work
in broad circles. Also the work of a scientist within the Society of Horticulture is
noted, where he demonstrated his talent as an organizer of the educational process.
The gardening school, created on the initiative of Lihin, contributed to the
transformation of Odessa into a flowered garden among the steppe. The article
highlights his role in the organization and development of special technical education
in the South of Ukraine. It was this talent that contributed to his rapid career growth.

Keywords: Novorossiisk University; mechanics; kinematics; Odessa branch of
the Russian Technical Society; Society of Naturalists; Gardening Society
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Introduction

Valerian Mykolayovych Lihin — one of the forgotten names of national history.
A scientist, a public figure, a person of progressive thinking, whose activity is
difficult to overestimate for the development of science and education in Odessa, the
region as a whole. And, if for historians of science and technology he was known as a
mechanic scientist, who first developed the questions of kinematics in domestic
science, then other aspects of his life and activities remained unknown for a long
time. The purpose of the article is to highlight its teaching, scientific, organizational
and public activities within the Novorossiysk University and in Odessa.

Research methods

The basis of this work is the general scientific principles of research, such as
objectivity, scientific, historicism, systemic, complexity. When writing the work was
applied: historical, problem-chronological, historiographical and biographical
methods. Widespread use of analysis and comparative-historical methods allowed
identifying and tracking the main milestones of Valerian Lihin's life and work.

Results and discussion

Valerian Mykolayovych Lihin was born on July 26, 1846 in St. Petersburg.
Subsequently, in 1854 his family moved to Odesa. In 1864 Valery Mykolayovych Lihin
entered the Reshylevskyi Lyceum, and then, in connection with the opening of the
Novorossiysk University in 1865, he was enrolled as a student of the Faculty of Physics
and Mathematics of the same university. In 1869, V. Lihin graduated it with the
Candidate of Mathematical Sciences degree and received a gold medal for the work "On
the gravity of ellipsoids”. Valerian Lihin spent the whole year at the Zurich Polytechnic
School for the study of practical mechanics. In 1872 V. Lihin passed an examination for
a master's degree in applied mathematics and soon he was elected assistant professor at
the Department of Mathematics at the Novorossiysk University. V. Lihin in 1874
defended a thesis at the Kharkiv University for a doctor's degree and was elected an
extraordinary professor. (Oven, Rishavi & Zanchevskiy, 1900, p. 44-49).

V. Lihin was an outstanding scientist and talented teacher. He lectured on all
sections of theoretical mechanics, taught the theory of transfer mechanisms, the
theory of regulators, the mechanical theory of heat and the theory of thermal
machines, hydrostatics and hydrodynamics, descriptive geometry. His “Lectures on
Applied Kinematics”, “Theory of gear wheels" were published in 1884. For the first
time in the program of the university in the 1874-1875 academic year, they
introduced a descriptive geometry and machine drawing.

Under the leadership of Lihin formed a new direction in the research and
teaching of mechanics at the university. The questions of applied mechanics began to
occupy an important place in the university curriculum and the scientific activities of
its students. The number of training hours for teaching mechanics courses was
increased. Valerian Mykolayovych insistently introduced practical and seminars on
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mechanics, on which the tasks were solved and difficult theoretical questions were
considered (Bogolyubov & Shtoklo, (Eds.), 1987, p. 217).

Teaching and research activities V. Lihin at the university were extended to
mathematics. In particular, he paid attention to the problems of the mechanical
solution of algebraic equations (1877). From the beginning of the 70's he began to
read at the university the descriptive geometry and provided a high level of teaching.
(Bukatevich et al., 1968, p. 271).

Valerian Mykolayovych conducted a rather thorough methodical work during
the preparation of the disciplines he read. | was preparing methodical manuals for
students, translated the most relevant textbooks. The translations made by V. Lihin of
Descriptive Geometry and Sonne's textbook “Basic Principles of Applied Mechanics”
are known. He also prepared bibliographic manuals on various issues of mechanics
and mathematics. (Lihin, 1883, p. 1-15).

Professor of Novorossiysk University V. Lihin created in Odessa a scientific
school on theoretical and applied kinematics, the most striking representatives of
which were Kh. Hokhman, I. Zanchevskyi, D. Zeiliher, M. Vasyliev. It should be
noted that the works of V. Lihin and his students on the theory of gear and hinge
mechanisms, the theory of interconnections, the theory of structure and synthesis of
mechanisms, the theory of screw computing were of a priority nature.

Most of scientific work of V. Lihin had a single direction - the study of
theoretical and applied kinematics. To develop the geometric theory of the motion of
a point and the unchanging system, the scientist proposed in 1872, in the paper
"Geometric theory of the motion of a point and the unchanging system,"” a new
approach to the description of kinematics, dividing it into geometrical and
mechanical parts. In the geometric part, the laws of finite and infinite displacements
of points were investigated without the concept of time, and in the mechanical - the
laws of changing the velocities and accelerations of the points that were deduced as a
consequence of the geometric part. In addition, the scientist has greatly summarized
the ideas of M. Shale. In his work "Generalization of some geometric properties of
the motion of systems" (1873), he proved the new general properties of the
acceleration of the "n" — order of points of the immutable system in its motion, and
studied the flat motion of the collinear-variable system.

V.M. Lihin first showed the general properties of accelerations of any order of
points of the unchanging system while moving in parallel with a fixed plane, with its
most general spatial motion, as well as moving around a fixed point, determined the
geometric points of points with unit, normal and full acceleration 'n" is the order of
the specified types of motion of the unchanging system, which summarized the
previous results of A. Rezal and O. M. Somowv.

In the work "The Classification of Toothed Wheels" (1874), the scientist, based
on the most general geometric theories of the theory of engagement, developed the
theory of gear transmissions and created the first classification of both existing and
non-existent, but theoretically possible gear wheels based on their characteristic
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parameters. Unfortunately, this scientific fact remained almost unseen in the
scientific literature on applied mechanics.

In 1878, the scientist published a paper "An Essay on the New Views of Relo on
the mechanism", which represented the first critical review of the theory of Relo in
Ukraine. V. Lihin clarified this Relo definition of the machine, proposed his own
method of kinematic and geometric synthesis of hinged mechanisms on the basic
introduction of the concepts of pair with double and three-way mobility.

V. M. Lihin was the first in Ukraine interested in the theory of plane hinge
mechanisms, created (1883) a generalized bibliography of works on this theory. In
the writings "On Hinge Rod Systems" (1885) and On the Hinge Systems of Poselie,
Hart, Kempe, he developed the theory of hinged guiding mechanisms, and deduced
the relation between the kinematic characteristics of this and the transformed
movements in each of the mechanisms of Poselie-Lipkin, Hart, and Kempe.

He was a profound connoisseur of the latest ideas of the European machine
science, and he constantly acquainted the domestic scientific community with the
works of its founders, and stimulated the development of applied mechanics in
Ukraine.

After 25 years of dedicated work at the University, in 1895 Valerian
Mykolayovych left teaching work. He was elected to the position of mayor, instead of
and after the recommendation of Hryhorii Hryhorovych Marazli, who resigned for
health reasons (Reshetov & 1zik, 2012, p.141-147).

In the second half of the nineteenth century in the South of the Russian Empire
began rapid industrial and economic development. In particular, the pace of growth
was amazing Odessa. During this period, the seaport and railways are rapidly
developing, various workshops and factories are being built in the city, a unique
water supply and sewage system, active electrification, a large number of public and
residential buildings are being built. All these transformations would be hard to
imagine without the participation of the Odessa branch of the Imperial Russian
Technical Society.

The creation and development of the OB IRTS was due to the enthusiasm of a
number of prominent engineers, scientists, technicians, and culture. The Society
operated in Odessa from 1871 to 1920, but the flourishing of its activities was
associated with Valerian Mykolayovych Lihin, who was the chairman of the Branch
from 1882.

By joining the Society in 1874, Valerian found him not in the best condition: in
the four departments of the Society there were 73 members, the meetings were held
not regularly. Lihin joined the IV-mechanical department and proved to be very
active and effective. A year later he was elected as the head of the 1V department. But
his effective nature required even more. Through his hard work, he quickly gained
recognition among the members of the society, his progressive thinking and attempts
to popularize science and technology, his sincere love for his native land contributed
to his election in 1882 to the post of the leader of the OB IRTS.
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It is from this time that active intense and extensive development of the
company begins. For 15 years, that Lihin was the chairman of the OB IRTS, the
company expanded to 350 members. The range of issues that the Odessa Branch was
doing so broad that there was a need for the creation of divisions. Some departments -
building, architectural and mechanical - existed since the opening of the Odessa
Branch of IRTS. Subsequently, chemical, marine, mining, military, photographic,
Standing Committee on Technical Education, factory, sanitary-technical, and
electrical engineering departments were formed. In addition, the directions of activity
have become very diverse:

— since 1882 OB IRTS began to participate in various industrial and scientific
exhibitions, and subsequently to hold its own (photo exhibition 1890, exhibition of
professional education dedicated to the 100th anniversary of Odessa in 1894, 1895
military exhibition and exhibition is devoted to questions of a house-building);

— since 1883, the society, together with the Kiev branch of the Russian
Technical Society, began to conduct excursions to various industrial objects;

— since 1885, the society begins its own publishing activity, the "Notes of the
Department” are published;

—in 1891 a school of tenants of the building industry was founded;

—In 1892, the opening of its own OB IRTS house;

— 1892 arrangement of 2 laboratories in the premises of the house: chemical and
photographic;

— In 1893 handicraft courses were opened,;

— In 1895 the courses of photography were opened.

On May 6, 1892, the ceremony of the ceremonial laying of the building of the
Odesa branch of the Imperial Russian Technical Society took place. And already on
November 29, 1892 the house was opened. (Zapysky Odesskoho Otdelenyia
Imperatorskoho Russkoho Tekhnycheskoho obshchestva, 1893, p.17-18) This was
the first case of possession of immovable property in the history of the Russian
Technical Society.

He brought many benefits to the Permanent Commission on Technical
Education (Otchet o deiatelnosty Odesskoho Otdelenyia Imperatorskoho Russkoho
Tekhnycheskoho obshchestva za 1891, 1892, p. 1-4), headed by Lihin from 1891 to
1896. This commission carried out enormous work: in 1894 the First Exhibition of
Technical and Vocational Education was held, the materials of the exhibition
"Technical and Professional Schools of Odessa" were published, the School of
Construction Tenants was created (Otchet o deiatelnosty Odesskoho otdelenyia
Imperatorskoho russkoho tekhnycheskoho obshchestva za 1896 hod, 1897, p. 2-53).

Immediately after the opening in 1856, the Novorossiyskyi University became a
center for the development and dissemination of progressive scientific ideas.
Therefore, it is logical that a number of scientific societies were founded on the basis
of the University: the Society for History and Antiquities, the Society of Naturalists
there were also charitable societies: Society for the Relief of Graduates of the
University.
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V. Lihin was a member of the Society of Naturalists from November 27, 1876.

Since November 20, 1876, the Society has a Mathematical Branch, chaired by
one of the vice presidents, who have traditionally been chosen from mathematicians.
Thus, the first chairman was Professor M. Umov from 1876 to 1880, Professor
V. Lihin occupied this post in 1880-1889 (Markevich, 1890, p. 724).

His activities within the framework of the Mathematical Department were very
active and diverse: he delivered reports and abstracts (Zapysky Novorossyiskoho
obshchestva estestvoyspytatelei, 1877; Zapysky Matematycheskoho otdeleniia
Novorossyiskoho obshchestva estestvoyspytatelei, 1881; Zapysky
Matematycheskono  otdelenyia ~ Novoros-syiskoho  obshchestva  estestvo-
yspytatelei.1883; Zapysky Matematycheskoho otdelenyia  Novorossyiskoho
obshchestva estestvoyspytatelei, 1885; Lihin, 1885) , conducted correspondence with
leading mathematicians and mechanics on actual scientific problems — the results
were immediately reported to members of the society. In 1880, Valerian
Mykolayovych was elected Vice-President of the Society and chairman of the
Mathematical Department. On behalf of the department, he established cooperation
with the world's famous mathematical organizations.

In 1887, the Novorossiysk Society of Naturalists consisted of 133 members,
among them 17 honorary, 108 active and 8 employee members. President of the
Society V. V. Zalenskyi, vice-presidents — V. M. Lihin, A. O. Kovalevskyi, N. A. But
the administrative work of Lihin made itself felt, the activity in the Mathematical
Department is significantly reduced in comparison with the first decade of the
department's existence. In 1886 the Mathematical Branch of the Society held only 1
meeting, where 3 reports were heard.

1889 Valerian Mykolayovych Lihin left the post of vice-president of the Society
of Naturalists and the manager of the Mathematical Department, having left the work
at the Novorossiysk University, due to the heavy burden of public activity.

Valerian Lihin's life forces were devoted to one more Society. In 1884, the
department of the Imperial Russian Gardening Society was founded in Odessa. The
Society was headed by Hryhorii Hryhorovych Marazli. Valerian Mykolayovych
Lihin was a deputy chairman of the Odessa Department of the Imperial Russian
Gardening Society and held this post until 1897, when he was forced to leave the city
in connection with the increase.

Over the first two years of its existence, more than 300 members joined it. The
Society's activities took place on a unique schedule — in the winter the Gardening
Society held a meeting, where discussions were held on various branches of the
gardening industry. In the spring, summer and fall, members of the Society conducted
excursions to explore the gardens and get acquainted with the various techniques of
care for fruit trees and other plants.

Almost immediately, among the members of the community, there was the idea
of creating a school for the training of qualified gardeners. The initiator of the school,
according to the memoirs of the members of the society, was V. M. Lihin.
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On October 10, 1886, a school was opened. The school course consisted of a
two-year preparatory class and a three-year specialized course. In the preparatory
class there was a course of elementary folk college, low-literate or non-writing young
men aged 13-14 years were taken to it.

We know about the history of the origin and existence of the school thanks to
the work of P. S. Shesterikov. The publication of the 25th anniversary of the Odessa
gardening and gardening school is dedicated to the bright memory of the initiator of
the school - V. M. Lihin (Shesterikov, 1912, p. 1-3).

In 1889 Valerian Lihin left the teaching staff — he was elected to the post of
Comrade of City Mayor. Under his guidance and with the direct participation, a
number of educational institutions were opened. The number of popular schools
increased almost twice, the female gymnasium turned into a professional. The city's
6-year school was organized, which in 1897 gave the name of V. M. Lihin (Stoletye
Odessy, 1894, p. 65-67).

Valerian Mykolayovych also took care of the creation of the Polytechnic
Institute in Odessa. It was he who raised this question back in 1895 at the meetings of
the Odessa branch of the Imperial Technical Society. In his address, V. Lihin
analyzed the needs of the South of the Russian Empire in qualified personnel and the
possibility of their training by local educators. Such ideas of Lihin were actively
supported by his patron and friend, even from the student's years — Serhii Yuliyovych
Vitte (Vitte, 1924, p. 57-60).

On the initiative of S. Yu. Vitte, the Ministry of Finance contributed to the
promotion of higher technical and commercial education in Russia. Thus, in the
opinion of Vitte, one could solve a number of problems in the national economy of
the country. According to the estimates, the Ministry of Finance annually released
significant amounts of money for the maintenance of polytechnic institutes. With the
direct participation of the Ministry of Finance, Kyiv and Warsaw (both in 1898) and
St. Petersburh (in the fall of 1902) polytechnic institutes were established. (llyin,
2006, p. 128-130).

In 1895, Valerian Mykolayovych became a mayor, replacing the previous one
who left this post because of a poor health condition. Position of city mayor
V. M. Lihin occupied until 1897.

1897 became a turning point in the career of Valerian Mykolayovych. He was
recommended as one of the candidates for the post of Minister of Education. But he
did not get this post. He was appointed ad the Trustee of the Warsaw School District,
where he actively contributed to the opening of the Warsaw branch of the Imperial
Russian Technical Society (1897) and the Warsaw Polytechnic Institute (1898).

Valerian Mykolayovych died in the beginning of 1900. He was buried in Odessa
on January 25 with all possible honors as one of the greatest citizen.

Conclusions
Occupying an active public position, V. Lihin took care of the general state of
education and literacy of the inhabitants of Odessa and the country. He was a member
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of a variety of scientific, non-governmental organizations and charitable foundations.
Its contribution to the development of the city and region cannot be overestimated.
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Ouiinuk OJbra AsHaroJiiiBHa
Jlep>xaBHUI YHIBEPCUTET IHPPACTPYKTYpPHU Ta TEXHOJIOTINA
9, Byn. Kupwicrka, M. KuiB, Ykpaina, 04071

Hapuc xxntTa Ta gisssaocti B. M. Jlirina (1846-1900)

Anomayin. B cmammi pozenanymo axmu scumms ma OisibHOCMI 8UOAMHO20
00eCbK020 HAYK08Ys, 00KmMopa mexawixu, npogecopa Hosopociticbkozo yrisepcumemy
Banepiana Jlicina. Ha cyuacnomy emani po3eumky icmopii HAYKU [ MexHiKu,
KOMNJIeKCHULL aHali3 Haykoeoi Oisivnocmi B. Jlicina, npeocmaenenuii 6 eanysi
MexaHiku ma mamemMamuKku, 8 mou uac, AK poboma 8 IHWUX HANPAMKAX
3AMUMULACL No3a Medcamu yikasocmi icmopuxie. Iloxazano poav Jlicina 6
opeamizayii HayKoBoi WKOIU MeopemuyHoi ma NPpuKIaoHoi Kinemamuku. Ak nedazoe,
Banepian Muxkonatiosuu cgopmysas Hoeuti nioxio 00 BUKIAOAHHA NPUKIAOHOL
MEXaHIKU, NOCMIUHO HA20IOULYIOUU HA BACTUBULL 6NIUE YIEI HAYKU HA PO3GUMOK
MexXHIUH020 npocpecy ma NPOMUCILIO8020 KOMNIEKCY eKOHOMIKU. A 11020 JisiibHicmb 8
CKAAO0I YUCENbHUX HAYKOBO-MEXHIYHUX Ma O1a200iUHUX MOBAPUCE € Maudice He
gioomorw. Tax, Banepian Jlicin 6ys unenom ma 3aumaé KepigHi nocaou 6 3
HAUGIOOMIWUX HAYK0BO-meXHIiuHux mosapucmeaax Oodecu. Ilpoananizosano ix énius na
COYIANbHO-EKOHOMIYHULL PO3BUMOK Micma ma pecioHy. Bcmanoeneno 0CHO8HI
Hanpsamku Oisinenocmi Jlicina 6 cxnaodi Tosapucme ma po3ensanymo ix 0oyiivHicms 3
mouku 30py icmopuunoi pempocnekmusu. Ocobaugy ysazy npuodireno (OoecbKomy
8i0dinennio Pocilicbkoco mexniunoco mosapucmea, saxum Jlicin xepyeas 6npoooeaic
15 poxis. lleii yac cmas nepiooom IHMEHCUBHO20 MA eKCMEHCUBHO20 DPO3BUMKY, d
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1020  OIANbHICMb AKMUBHO  CHpusia po3oy0o8i micma ma eKOHOMIYHOMY
npoygimannio peciony. He menw sasichiusumu, Ha Hauty OYMKY, € HAYKOBO-0O0CHIOHA
ma opeaHizayiina pobomu  Banepiana Jicina 6 cknadi Tosapucmea
Ilpupooosnasyis, wo cnpusia NOWUPEHHIO pe3yTbmamie 1020 O00CAIOHUYbKOL
pobomu 6 wupokux Koaax. lakoxc — posensiHyma poboma HAyKo8Yys 6 CKIaodi
Tosapucmea Caolienuymea, Oe npossus cebe 1020 mMalawm, 5K Opeawizamopa
ocsimubo2o npoyecy. lllkona cadienuymea, cmeopena 3a iniyiamueu Jlicina cnpusina
nepemeopennto Odecu Ha Keimyuuti cao ceped cmeny. B cmammi guceimnieno 1iozo
poii 8 opeaHizayii ma po3sumky cneyianibHoi mexuiunoi oceimu Ha Ilieoni Yxpaini.
Came yeti mananm cnpuse uo20 CmpiMKoOMY Kap €EPHOMY 3POCMAHHIO.

Knwuosi cnosa: Hosopociticokuii yHigepcumem, MexaHika, KiHeMamuka,
Ooecvke  gioodinennus  Pocilicokoco  mexniunoco mosapucmea,  Toeapucmeo
npupooooocuionuxis; Tosapucmeo cadisHuymaea

Ouaeitnnk Oabra AHaTOJIbEBHA
['ocynapcTBeHHBIM YHUBEPCUTET UHGPACTPYKTYPHI U TEXHOJIOTHUH,
9, yn. Kupunnosckas, 1. Kues, Ykpauna, 04071

Ouepk :ku3HH U AeaTeIbHOcTH B.M. JIuruna (1846-1900)

Annomayuna. B cmamve paccmompenvl axkmsl dHcuzHu U OesamenbHOCmU
8b10AIOWE20CSE  00eCCKO20  YUYEH020,  O0OKMopa  MeXamuku,  npogheccopa
Hoeopoccuiickoco ynusepcumema Banepuana Jlueuna. Ha coepemennom osmane
Paseumusi UCMOpUY HaAYKU U MEeXHUKU, KOMNIEKCHbIU AHAIU3 HAYYHOU 0esimelbHOCU
B. Jlueuna, npeocmasnennulil 8 0b6aacmu MeXanuxu u Mamemamuru, 8 mo epems, KaxK
paboma 6 Opyeux HANPAasiIeHusx OCManacv 3a npeoeramu UHmepeca UCMOPUKOS.
Ilokazana ponv Jlueuna 6 opzaHuzayuu HAYYHOU WIKONbI MEOPemudeckou u
npuknaonou xumemamuku. Kax nedacoe, Banepuan Hukonaesuu cgopmuposan
HOBbIIL NOOX00 K NPenooasaHuro NPUKIAOHOU MeXAHUKU, NOCMOSAHHO NOOYEPKUBASL
8adiCHOe GAUAHUE JSMOU HAYKU HA pazsumue MexXHUu4ecKkoeo npozpecca Uu
NPOMBIULIIEHHO20 KOMNJIeKca OKOHOMuku. A e2o OeamenbHocmb 6 cocmaege
MHO20UUCTIEHHBIX HAYYHO-MEXHUYEeCKUX U 01a20meopumenbHulx oouecme noumu
nHeuszeecmuou. Taxk, Banepuanm Jlueun Ovln ujeHOM U 3AHUMATL PYKOBOOAUUE
Q0IHCHOCMU 8 3 CAMbIM U3BECHHbIX HAYYHO-MeXHudeckux oowecmeax (Oodeccul.
IIpoananuzuposano ux enrusiHue HA COYUATLHO-IKOHOMUYECKOE pa3gumue 20pooa u
pecuoHa. Ycmanognenvl 0CHOBHble Hanpaeienus desmenvHocmu Jlueuna 6 cocmase
obwecms U paccmMompeHbvl Ux YenecooOpasHoCmy ¢ MOYKU 3PEHUs. UCTMOPUUECKOU
pempocnekmugvl. Ocoboe eHumaHnue yoeneHo Odecckomy omoenenuro Pycckozo
mexHu4ecko2o odbwecmea, komopvim Jlueun pykosooun 6 meuenue 15 nem. Omo
8peMs Cmaio nepuoooM UHMEHCUBHO2O0 U IKCMEHCUBHO20 pA3BUmMuUs, a e20
0esmenbHOCMb aKMUBHO CHOCOOCMB08ANA PA3BUMUIO 20p00ad U IKOHOMUUECKOMY
npoygemanuio pezuona. He menee eadxcnvimu, no Hawiemy MHEHUIO, ABIAEMCA
HAYYHO-UCCNIe008AMENbCKASL U Op2aHU3ayuonHas pabomwl Banepuana Jlueuma 6
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cocmase  Obuecmea  ecmecmeoucnolmameneil, KOmopas  CHocobCcmeosaid
PACNPOCMPAHEHUIO Pe3YIbMAmMOo8 €20 UCCAe008AMeNbCKolU padomvl 6 WUPOKUX
kpveax. Taxowce paccmompena paboma yuenoeo 6 cocmase Qbwecmesa
Caoosoocmea, 20e npossunl cebs e20  mMalaHm, KAk — Op2aHu3amopa
obpazosamenvhoco npoyecca. ILllkona cadosoocmea, co30aHHAs NO UHUYUAMUBE
Jlueuna cnocoobcmeosana npespawenuro Qodeccvl 6 ysemywuil cao 6 cmenu. B
cmamve o0ceeujeHa e20 polb 8 OpeaHUu3ayuu U - passUmMuU  CNeyuaIbHO20
mexnuyecko2o obpazoeanus Ha FOee Vxkpaunvi. Hmenno smom mananm
CnOCoOCMBOBAIL €20 CIMPEMUMENbHOM) KAPbEePHOMY POCTY.

Knioueewvie cnosa: Hosopoccuiickuii yHugepcumem, MexXanuxka, KUHEMAMUKQ,
Ooecckoe  omoenenue  Pyccxoco  mexnuuweckoco  obwecmsa,  Obwecmso
ecmecmeoucnvimameneii; Qbwecmeo cado8oocmad
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The rights of juveniles in civil procedure (the 2" half of the XIX century)

Abstract. The article highlights the contribution of scientists of the Kyiv Law
Society to solving the problems of juveniles, their legal personality, as well as the
ability to act as an orator or respondent in the civil process. In the essay we made an
attempt to determine The legal significance of the concept of legal personality, which
consists of such components as: legal capacity, legal competence and delictual
capacity under the current Ukrainian legislation. The analysis on legal sources
operating on Ukrainian territories in the second half of the nineteenth century was
carried out. It showed that all people aged from 14 to 21 were considered to be
juveniles, and in turn were divided into two categories by age. In addition, it has
been shown that the rights of representatives of different social classes were different,
and various additional rules on custody and guardianship which enriched one and
limited the rights of others. were constantly issued. This led to the fact that in the
early '70s of the XIX century there were about fifteen types of guardianships. It has
been noted that the given situation has led to the corresponding difficulties in the
regulation of legal relationships, in particular, due to the lack of systematic rules on
custodianship and guardianship. It has been shown how the members of the Kyiv
Law society raised this issue and tried to initiate its solution at the legislative level.
In particular, it has been shown that there wasn’t a general opinion on the matter in
the second half of the XIX century. First of all, due to the inconsistency of legal
norms in various legal acts. The speeches of the Society members, in which they told
about the peculiarities of the current practice on the given issue at that time have
been highlighted. From these it has been concluded that the most common was the
thought that gave a juvenile a certain independence in the right to sue and answer in
court with the permission of the trustee. It has been noted how the inflexibility of the
social and legal system hampered the development of civil law, primarily because of
the conservative views of the aristocracy regarding the granting of rights and
freedoms to other classes of citizens in the country. It has been traced how the
development of certain issues of civil law in the activities of Ukrainian scientists led

Copyright © 2019 Pylypchuk O. This is an open access article distributed under the Creative Commons Attribution License 4.0, which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


mailto:oksanapilipchuk78@gmail.com
https://orcid.org/0000-0002-4738-7201

http://www.hst-journal.com Icmopis Hayku i mexHiku, 2019, mom 9, sun. 1 (14)
History of science and technology, 2019, vol. 9, issue 1 (14)
to an increase in the limits of the juvenile legal personality and the current full civil
capacity of juveniles in the civil process.
Keywords: the history of law; legal personality; rights of juveniles; legal
capacity; active capacity; Kyiv Law Society

Introduction

The Kyiv Law Society, which operated at the Kyiv St. Volodymyr University in
the second half of the XIX century, worked in an interesting time for our country,
namely at the time when many legal concepts were formed, which nowadays are
firmly established in the Ukrainian legislation. Among such concepts, we want to
highlight the term "legal personality", the formation of which took place in scientific
circles just in the late XIX century.

In 1879, in the Kyiv Law Society there broke a lively debate regarding the legal
personality of juveniles, in particular, their ability to independently be an orator or
respondent in the civil process.

Research methods

In this research, a historical method of research, based on the study of the origin,
formation and development of objects in the chronological sequence, through which
an in-depth understanding of the essence of the problem is achieved has been used. In
addition, a chronological method involving the presentation of historical material in a
chronological order on all stages of the development of the historical phenomenon
has been used. And also the principles of historical authenticity, objectivity,
consistency and comprehensiveness have been used. General scientific methods:
analysis, synthesis; as well as source-study and archival analysis (Pylypchuk, 2018;
Pylypchuk & Strelko, 2017; Pylypchuk & Strelko, 2018).

Results and discussion

But first, we will consider the concept itself, its components and their
significance in procedural legal relationships. First, legal personality is the ability of
a person to act as a participant in a legal relationship, that is, to administer equitable
right and legal responsibilities (Kelman & Murashyn, 2006, p. 274). It is divided into
three components:

— legal capacity is a person’s ability to have civil rights and responsibilities. It
appears from the moment of birth and terminates with the deeming of a citizen to be
deceased. This includes, for example, non-proprietary human rights (right to life, to a
name, to housing, to a healthy environment and others). No citizen in his life can be
deprived of civil legal capacity, but he may be limited in it. Law determines the
content of civil legal capacity. In some areas, legal capacity emanates from a certain age
or with a corresponding profession (for instance, the right to run for president of Ukraine
is only at the age of 35).

— legal competence is the ability of a person to independently exercise his rights
and responsibilities. A legal person carries out actions that entail legal consequences.
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Full legal capacity comes with the attaining of majority that is from 18. In cases of
marriage before attaining majority, full capacity is reached from the moment of
marriage. With attaining majority, a citizen becomes sufficiently mentally mature, has
certain life experience and can do any lawful actions.

Diminished capacity is reached by citizens aged from 14 to 18 years and has the
following content: a) the right to dispose of his salary, scholarship or other income;
b) independently exercise rights to the results of creative, intellectual activities
protected by law; d) to be a participant (founder) of legal entities, if this is not
prohibited by law or constituent documents of a legal entity; ) the right to contribute
to and dispose of credit institutions.

A juvenile performs other acts with the consent of the parents (adopters) or
trustees. Consent to commit a legal act by a minor must be obtained from any parent.
In case of objection from the parent with whom the minor lives, the consent of the
guardianship and trusteeship body is necessary.

Diminished capacity is provided to minors under the age of 14 years: a) the right
to commit small household deals on their own; b) to exercise personal non-proprietary
rights to the results of intellectual, a creative activity protected by law. A minor is not
responsible for the damage he has caused. Responsibility is taken by parents or
guardians.

Limited capacity can be determined by the court for citizens suffering from mental
disorder, which significantly affects their ability to realize and (or) manage their actions;
as well as those who abuse alcohol, narcotic drugs, toxic substances, etc., and thus places
themselves or their families in a difficult financial situation. A limited-capable citizen
can enter into agreements on the disposal of property only with the consent of parents
or trustees. He can make only small household deals.

Recognition of a citizen as legally incapable can be made only by a court
decision, if a citizen, as a result of a chronic, persistent mental disorder, is not able to
realize the significance of his actions and (or) manage them. Recognition of a citizen as
legally incapable entails certain legal consequences: a guardianship is established over
him, he can’t make any transactions. The guardian makes them instead of him and in
his interests.

— passive dispositive capacity is the ability of a person to take legal
responsibility for his wrongful acts, that is, offenses. Prerequisite for passive
dispositive capacity is mental capacity, which is the ability to realize his actions and
manage them at the time of committing a socially dangerous act (Tsyvilnyi kodeks
Ukrainy, 2019, pp. 17-22).

All these components make it possible to consider the concept of "legal
personality" as a subjective legal right - "right to a right", which exists within the
framework of general legal relations in accordance with the norms of constitutional
law. Of course, this includes the right of the person to be a plaintiff or defendant in
court, including a minor.

In the second half of the XIX century, these concepts were not as clearly defined
as now. Majority was reached at the age of 21. Children under the age of 14 were

122




http://www.hst-journal.com Icmopis Hayku i mexHiku, 2019, mom 9, sun. 1 (14)
History of science and technology, 2019, vol. 9, issue 1 (14)

considered to be juveniles and incapacitated and therefore had no right to exercise
their rights. Minor children (14-21) were divided into two categories: the first (14-17)
— juveniles, who had diminished capacity and had the right to dispose of their
movable property; the second (17-21) — minors who were entitled to manage
immovable property without the right to dispose of it (to sell, mortgage), which
occurred only at the age of 21. For the juveniles and the first category of juveniles,
there was an institution of guardianship, for the second category of juveniles there
was an institution of custody (Derbakova, 2014; Cunningham, 2005).

In addition, during the XIX century, various additional rules custody and
guardianship were constantly issued for different social classes, which resulted in the
formation of about 15 types of guardianship in the late 1960s. Thus, in the second
half of the XIX century, a difficult situation in the regulation of legal relationships
was created, in particular, due to the lack of systematic rules on custody and
guardianship (Kvas, 2014).

For comparison, we note that in today's Ukraine the institution of guardianship
works for juveniles and persons recognized as incapacitated, and the institution of
custody for minors and persons with limited capacity (Tsyvilnyi kodeks Ukrainy,
2019, pp. 27-32).

Domestic legislation was in a state of reform (the period of the reign of Emperor
Alexander 11), therefore, there were frequent differences between established norms
and judicial practice. One of them was the issue of civil procedural rights of
juveniles. In a word, it was about their legal personality in the civil process.

In Article 19 of the «Statute of Civil Proceedings» of 1864, the norm was fixed:
«For everyone who is under guardianship ... for their minority, their parents or
guardians sue and are sued». At first sight, it is evident that this norm concerned only
the first category of minors (14-17 years old), but in reality, it gave rise to a lot of
incomprehensible court decisions and precedents. Practice showed that this norm was
used for different categories of juveniles, in various aspects and situations, therefore,
it urgently required the elaboration and explanation (Ortynska, 2017).

Therefore, at the meeting of the Kiev Law Society on September 15, 1878, the
head of the Society, professor V. H. Demchenko raised this question and made a
lecture in order to understand, in the end, whether the minors have the right to "to sue
and to be sued” in court. In particular, he noted that both academics and judges did
not hold one opinion, but in general, in legal literature and judicial practice, there
were three different views on this issue:

— the first: all people under the age of 21 did not have legal personality in the
civil process;

— the second: people of the secondary category of juveniles, aged from 17 to 21,
had the right to act as plaintiffs or defendants in court only with the permission of
parents or guardians;

— the third: people who reached the age of 17 received full legal personality
judicial process.

As we can see, the logical category in this list was not included at all.
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In fact, the formation of Art. 19 was based on the thought of the State Council
about the abolition of various terms of infancy and juveniles, consolidated by the
Imperial Court on April 27, 1864, according to which all persons under the age of 21
were recognized as minors, and till then they were given a guardianship.

Thus, V. H. Demchenko noted, that instead of the scheduled several articles, one
in the above-mentioned editorial, which did not distinguish between the age of a
minor, neither custody nor a guardianship, appeared in the Statute. At the same time,
as in 1785, custody and a guardianship in domestic legislation began to be considered
as independent institutions. And in general, he denied the procedural capacity of
juveniles, regardless of age.

V. H. Demchenko’s report caused some objections among the members of the
Kyiv Law Society. So, the lawyer H. M. Barats noted that the State Cassation
Department adhered to the idea based on Part 2 of Article 179 of Vol. X of The
Digest of Laws of the Russian Empire, which pointed to the representation of the
institution of guardianship and custody only in relation to mentally ill persons. All the
juveniles aged from 14 to 21 had civil legal personality only with the permission of
parents or trustees.

I. Ya. Davydenko noted that the practice of old courts always required the
participation of trustees in the process. Especially in oral debates, because the court
had to deal only with adults, not children.

M.P. Orlov emphasized that doubts and controversies around Article 19 could
not be resolved at that time, as the reissue of Art. 19 provided for another
organization of the guardianship that remained in the blueprint stage. And according
to the old law, neither the trustee nor the underage person could act independently.
Both of them had to participate. And according to the new Regulations of Civil
Proceedings, such a procedure was not foreseen in general, and therefore could not be
implemented. This explains the constant fluctuations of practice, which, of course,
had to be stopped.

O. A. Kvachevskyi also drew attention to the fact that the protection of the rights
of juveniles at court should occur with the participation of trustees, because the legal
capacity of the plaintiff and the defendant was determined by substantive laws, and
not procedural ones. laws, and not procedural ones.

To this V. H. Demchenko replied that, since the old laws of the court defined the
functions of the trustees in relation to judicial protection differently (the trustees
acted independently) than they were determined in relation to substantive civil law
(the trustees acted in conjunction with juveniles), it was impossible to apply the rules
of substantive civil right to their procedural activity.

P. K. Skordelli noted that juveniles have the right to sue and to be sued in court
directly on their behalf in the perception of the trustee, who could not conduct a
process without a minor, as the main interested person. He based his views on other
norms of domestic legislation. In particular, he noted that both the old and the new
Senate recognized that a person who had reached the age of 17 had to sue and to be
sued in court on his own behalf, and not through a trustee. The jurisdiction of the case
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was determined by the person of the juveniles, not the trustee, because the main
person in the process is the minor himself, who owns the legal relationship, and in
whose interests the case is conducted, and a trustee is an auxiliary person. After all,
jurisdiction should have a solid foundation, which is the person of the juveniles
(Prtokol zasedaniya #7, 1879).

V. P. Panasiuk expressed a strange idea that in this situation it is necessary to
take into account not only the age of juveniles but also his status: whether he
manages his real estate himself or not, after reaching the age of 17. According to him,
If a juvenile manages it himself, he may have the relevant legal personality in court,
and if his immovable property is managed by a trustee, then the latter should be
responsible.

P. K. Skordelli replied to this that the difference between actual management
and non-management of immovable property by a minor was not confirmed by the
law, and therefore had nothing to do with this issue. By law, a person who has
reached the age of 17 and received a trustee was considered to be in control of his
property. It is inappropriate to attribute the capacity to sue and to be sued in the court
to the fact of management. The right to sue and to be sued was the main part of a
person’s legal capacity. Therefore, with the achievement of the corresponding age,
this capacity increases without any relation to the management or possession of
immovable property. The same was about of the property of a minor in the form of
bank capital, which the latter had the right to claim in the bank, after reaching the age
of 17, with the consent of the trustee (Prtokol zasedaniya #8, 1879).

In general, the above-mentioned Article 19 of the "Regulations of Civil
Proceedings” did not reflect any of the three above-mentioned views. But, as we can
see from literature and jurisprudence, the second approach to its interpretation was
the one that gave the juvenile a certain degree of independence in the right to sue and
to be sued" in court with the permission of the trustee.

Unfortunately, such an incomprehensible situation on this issue remained
until 1917. First of all, it was due to the inflexibility of the socio-legal system. The
aristocracy, as a class, was so conservative, so afraid of losing its power that any
reforms were perceived rather negatively than positively, especially in the legislative
sphere.

Today, Article 47 of the “Civil Procedure Code” defines all the conditions of
civil legal personality for both adults and juveniles:

«Individuals who have reached the age of majority, as well as legal persons,
have the capacity to personally exercise civil procedural rights and perform their
duties in court (civil procedural capacity).

Juveniles aged between fourteen and eighteen, as well as persons whose civil
capacity is limited, may personally exercise civil procedural rights and perform their
duties in court in matters arising from the relations in which they personally
participate unless otherwise established by law. The court may engage in such cases
a legal representative of a juvenile or of a person whose civil capacity is limited.
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In the case of a marriage registration of an individual who has not reached the
age of majority, he acquires civil procedural capacity from the moment of marriage
registration. A juvenile, who is given full civilian capacity, also acquires civil
procedural capacity» (Tsyvilnyi kodeks Ukrainy, 2019, p. 18).

Conclusions

As we can observe, in the late XIX century, there was a tendency to increase the
limits of the legal personality of juveniles; as a result, nowadays we see the full
civilian capability of this category of citizens in the civil process (Goncharova, 2017).
Of course, the scope of the rights of a person and a citizen in the European
community increased over time; so at the moment in Ukraine it is considered that a
juvenile, aged from 14 to 18, is already capable to take responsibility for their actions
in a civil proceeding, as well as to file claims against those who, in her opinion, exert
illegal actions.
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Hununmayk Oxcana OuieriBHa
Jlep>kaBHMI YHIBEpCUTET IHPPACTPYKTYPHU Ta TEXHOJIOTIN
9, Byn. Kupuniscbka, M. KuiB, Ykpaina, 04071

IIpaBa HeMOBHOJIITHIX B HUBIJILHOMY NpoLeci
(apyra mosroBuna XIX cTOJIITTH)

Anomauia. Y cmammi euceimieno 6Hecok euenux Kuiecvbkoeo opuouunozo
mosapucmea y GupiuieHHs npoodieM HenosHONIMHIX, iX npasocyd’ekmuocmi, a
MAKOAC MONCIUBOCIT BUCTYNAMU Y AKOCMI NO3UBAYA YU 8I0N08I0AYA ) YUBLIbHOMY
npoyeci. Bushaueno iopuouuHe 3HAYEHHS NOHAMMSA Npasocyd €KmMHICmb, sKe
CKIA0AEMbCL 3 MAKUX CKIA008UX, AK. NPA8o30amuicme, 0i€30amHicmb |
0eNikMmo30amHicms 3a YUHHUM VKPAIHCbKUM 3aKOH00ascmeom. lIposedeno awnaniz
Oitouux y opyeiti nonosuni XIX cm. Ha YKpaiHCbKUx 3emsix Odcepeil npaesa, sKuil
noxkasas, wo yci ocobu eikom 6i0 14 0o 21 poxy esadicanucy HenoBHONMHIMU, | 8
C8010 yepey noOiNAIUCy Ha 081 kamezopii 3a sikom. Kpim moeo, nokazano, wo npasa
NpeoCmasHUKi8 pi3HUX CYCNITbHUX CIMAHI8 OVIU PIZHUMU, NOCMINHO 8UOABAIUCH DI3HI
000amKo6i Npasuia npo onixy i NIKIY8AHHs, WO 30a2ayy8ano 0OHUX | 0OMeHCY8Al0 8
npasax iHwux. Ile npuzeeno oo moeo, wo Ha nouamxy 70-x pp. XIX cm.
Hapaxo8ysanocs OIU3bKO N SAMHAOYAMb 6UOI8 ONiK. 3a3HAuYeHo, Wo 6KA3aHA
cumyayis npuzeeia 00 BGIONOBIOHUX CKIAOHOWIE V  8pe2yi08aHHI  OAHUX
npasoGiOHOCUH, 30KpeMa, Yepe3 8I0CYMHICMb CUCTNEMAMU308AHUX NPAGUI NPO ONIKY
i nixnyeanus. Bioobpaowceno, sk unenu Kuiscvkoeo topuduunozo mosapucmea
NIOHAIU Ye NUMAHHA | HAMA2AIUCH THIYII08AMU 1020 BUPIUUEHHS HA 3AKOHOO0A8UOMY
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pieHi. 30Kkpema, nokazaHo, wo OOHIEL 3a2albHOi OYMKU 3 0AHO020 NUMAHHA & Opy2ill
nonosuni XIX cm. ne icnysano. B neputy uepzy uepes Hey32003ceHicmb NpaBOGUX
HOPM 8 PpI3HUX HOPMAMUBHO-NPABOSUX akmax. Buceimneno eucmynu unenie
Tosapucmea, y AKUX 80HU pO3KA3AAU NPO OCOOAUBOCMI OIIOUOI NPAKMUKU 3 OAHO20
numarnHs Ha mou uyac. Came 3 HUx 6y10 3p0OIEHO BUCHOBOK, WO HAUNOUIUPEHIUUIOIO
oyna Oymka, Axa 0aeana HenoGHONIMHINU 0CoDi NesHy CAMOCMIUHICMb 8 Npasi
nosusamucsy i @ionogidamu )y cyoi i3 003607y NIKIY8ANbHUKA. 3A3HAYEHO, K
HEeZHYYKICMb  COYIANbHO-NPABOBOL CUCEMU 2aNbMY8Ald PO36UMOK YUBLIbHO2O
3aKOHO0ABCMBA, 8 nepuly 4epey, uepe3 KOHCEePEAMmUSHIiCmsb no2ia0i8 apucmoxkpamii
CMOCOBHO HAOAHHA NPAB I 80000 IHWUM CIMAHAM 2poMadsaH 6 Kpaini. IIpocmediceno,
SAK PO36UMOK NEGHUX NUMAHb YUBLILHO20 Npasa 8 OINbHOCMI VKPAIHCbKUX 8UeHUX
npu3eie 00 30iIbUIEHHS MedC Npasocyd €KMHOCMI HENOBHONIMHIX V YUBLIbHOMY
npoyeci [ ICHYIOYOI HA CbOCOOHIWHIL OeHb MNOBHOI YUBLILHOI 0i€30amHOCMI
HEeNOBHOJIIMHIX 2POMAOSIH Y YUBLILHOMY NPOYECI.

Kniwwuosi cnosa: icmopia npasa, npagocyd’eKmHicmvb, npasa HeNnoGHOJIMHIX,
npasozoamuicms, diez0amuicms,; Kuiscvke ropuouune mosapucmeo

Muiunmayk Oxcana OsieropHa
['ocynapcTBeHHBIN YHUBEPCUTET HHGPACTPYKTYPHI U TEXHOJIOTUN
9, yn.Kupumnosckas, r. Kues, Ykpanna, 04071

IIpaBa HecOBepPIICHHOJIETHUX B I'PAKAAHCKOM IIpolecce
(BTOopasi noroBuHa XIX Beka)

Aunomauusn. B cmamve ocsewen exnad yuenvix Kueeckoeo mwopuouueckoeo
obwecmea 6 peuieHue npoodaeM HecOBEPULeHHONEMHUX, UX NPABOCYOBEKMHOCMb, d
Maxoice BO3MONCHOCMb  GLICMYNAMb 6 Kayecmee UCMya Uil Omeemuyuxka 6
epadicoanckom — npoyecce.  OnpedeneHo  0Opuoudeckoe  3HA4eHue  NOHAMUsL
npasocydbeKmHoCcmo, cocmosiyyee U3 MAKUX ~ COCMABIAIOUIUX, Kax:
npasocnocooOHOCmb, 0eecnoCoOOHOCMb U OeNUKMOCHOCOOHOCIb NO O0eUCmBYIoulemy
VKPAUHCKOMY 3aKoHoOamenvcmsy. IlIposeden ananus Oeucmsyrouux 60 6mopoll
nonogune XIX 6. Ha YKPAUHCKUX 3eMISAX UCMOYHUKOB NPABA, KOMOPbIU NOKA3A], YMO
sce uya 6 sozpacme om 14 0o 21 nem cuumanuco Heco8ePUICHHOICMHUMU, U 8 CEOIO
ouepedb Oeunuch Ha 0se Kamezopuu no eospacmy. Kpome moeo, nokasano, umo
npasa npeocmasumenell PAa3IUYHbIX COCA08ULL ObLIU  PA3TUYHBIMU, NOCMOSHHO
U30a8aAIUCH PA3TULHbLE OONOJIHUMEIbHbLE NPABULA 00 ONeKe U NONeHUmenIbCmee, Yo
0002aWa10 OOHUX U OSPAHUHUBANO 8 NPABAX Opyeux. Dmo npueeio Kk momy, 4mo 6
nauane 70-x 22. XIX 6. Hacuumwi8anoce okono namuaoyamu 6uoos onex. Ommeueno,
YUMo YKA3AHHASL CUMyayusi npueeia K COOMEEMCMEYIOWUM CIONCHOCMAM 6
Vpezymuposanuu OAHHbIX NPAGOOMHOWEHUN, 6 YACMHOCMU, U3-3d OMCYMCMBUs.
CUCTNEMAMU3UPOBAHHBIX Npasuil 06 oneke u nonewumeivcmae. OmoopadiceHo, Kax
ynenvl Kuesckozo mopuouueckoeo odwecmea NOOHSIU IMOM ONPOC U NbIMAIUCD
UHUYUUPOBAMb €20 peuleHUsi HA 3aKOHOOamenbHoM yposHe. B uacmmuocmu,
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NOKA3aHo, 4mo 0OHOU 00well MbLCIU O OaGHHOMY 80NPOCY 80 8mopou nonrogune XIX
8. He cyujecmeosano. B nepeyio ouepeds u3-3a Heco2naco8anHOCmuy Npagosulx HOpM 8
PA3IUYHBIX  HOPMAMUEHO-Npagosvix akmax. (Oceewjenvbl BbICMYNIEHUS UYNEeHO8
Obwecmesa, 8 KOMOPLIX OHU pacckazani 06 0CoOOeHHOCmAX delicmayouel NPAKmuKu
1O OGHHOMY 80NPOCY MO020 8peMenu. FmeHHo u3 Hux Obll cOenan 861800, YUMo Camoll
PACNPOCMPAHEHHOU Obllad MbIClb, KOMOpAs 0a8ald HeCcO8ePUIeHHOJIeMHEM) JTUYY
ONpeoeNennyl0 CamoCmosmenrbHOCmMyb 6 Npage CyoumuvCs U omeeyams 8 cyoe C
paspeuienusi noneyumens. YKazano, Kaxk He2aubKoCcms COYUAIbHO-NPABOBOU CUCTNEMbL
MOPMO3UNA paA3sUmMue padcoancKo20 3aKOH00amenbCmed, 8 nepeyio ouepeods, U3-3d
KOHCep8amugHOCMU 83218008 apUCMOKPAmuy no npedoCmasienuto npag u ceoboo
OpyeuM cocnosusam epadxcoan 6 cmpane. llpocnesceno, kak pasgumue OnpeoeieHHblx
BONPOCOB 2PANCOAHCKO20 NPABA 6 OesIMeNbHOCMU YKPAUHCKUX YUeHbIX NPUBeno K
VBeIUYeHUul0 epanuy npasocyObeKmMHOCMU HeCO8ePULeHHONEMHUX 8 2PANCOAHCKOM
npoyecce u cyuwjecmsyroujell Ha Ce200HAUWHUL OeHb HOJHOU 2PANCOAHCKOU
0eecnocoOHOCMU HeCOBEPULEHHONEMHUX 2PANCOAH 8 2PANCOAHCKOM npoyecce.

Kniwueevle cnosa: ucmopus  npasa;  npagocyOvbeKmHOCMb,  Npasa
HeCco8epUuLeHHOIeMHUX, npasocnocoOHOCmy, 0eecnocooHoCmy, Kuescroe
ropuoureckoe 0ouecmeo
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