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Evolution of world and domestic production of internal combustion engines

Abstract. An in-depth and comprehensive study of internal combustion engines
creation, the prominent figures’ contribution to the formation and development of
domestic and world science, remains a crucial task of historical studies at their
present stage. The steam engine did not completely solve the energy problem, the
humanity was facing. Small workshops and enterprises in the 19" century, which
made up a significant part of the industrial sector, were not always able to use it. The
small steam engine had a low efficiency. Besides, using such an engine meant high
costs and troubles. Small industry required an engine that would take up minimum
space and could be turned on and off at any time without much preparation. The
article is devoted to highlighting and dividing the development of gas, kerosene,
gasoline and diesel engines into stages. The idea of such an engine was first
proposed in the early 19" century. The prerequisites for the emergence of each
engine type have been considered. The important role of Philippe Lebon as the
founder of gas engine design has been shown. Several inventors from different
countries worked on the idea of creating engines using various types of fuel. Among
them is the Belgian engineer Jean Etienne Lenoir, who suggested starting the engine
with an electric spark. The engineer Augustus Otto’s role in the development and
construction of the first gas engine, which was more economical than a steam engine,
has been shown. Thus, all the theoretical and constructive background for inventing
a new type of internal combustion engine was there, the designer of which was Rudolf
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Diesel. He created and patented an internal combustion engine — “diesel”, which
today remains one of the most economical heat engines.
Keywords: internal combustion engine; machinery; diesel; fuel

Introduction

These days, many research scientists in the scientific and technical literature
address the issues of modern internal combustion engines structure and make
forecasts of the development of a power-producing unit for modern cars based on
current trends in the environmental and energy field (Bey, 2018, p. 7). Considering
the problems of improving the design of piston engines from a historical point of
view, the stages of creating various types of internal combustion engines are of
interest, as well as the technical problems that arise when they are put into
production, analysis of their designs (Berdnychenko, 2018, p. 290). A lot of
constructive decisions aimed at achieving the set goals did not justify themselves at
certain historical stages due to the state of production technology level at that time.
However, with the development of scientific and technological progress in the field
of technology, the introduction of advanced achievements in the field of electronics
and new materials in engine building, at the next stage of development, advanced
ideas have been successfully implemented (Pisarskaya, 2018, p. 370). The purpose of
the article is to study the origin and development of internal combustion engines.

Research methods

During the preparation of the article, chronological, comparative methods of
historical knowledge, classification, and systematization of historical sources and
bibliographic material have been used (Pylypchuk & Strelko, 2019, p. 20).

Results and discussions

The progress in the field of internal combustion engines is closely related to the
discovery and use of various types of fuel, including synthesized ones. Since the
combustion rate of the mixture and the cycle parameters (compression ratio) depend
on the fuel used, and to a large extent determines the power indicators of such
engines. llluminating gas became the first such fuel.

On August 26, 1801, a French engineer professor of mechanics at the School of
Bridges and Highways in Paris, Philippe Lebon, filed a patent for the design of a gas
engine. The driving force emerged after the explosion of the gas-air mixture inside
the working cylinder — the mankind at last had an internal combustion engine. The
principle of operation of this machine was based on the well-known property of the
gas he discovered: its mixture with air exploded upon ignition, with the release of a
large amount of heat. Combustion products expanded rapidly, exerting strong
pressure on the environment. By creating the appropriate conditions, it was possible
to use the released energy in the interests of man. The Lebon engine had two
compressors and a mixing chamber. One compressor was supposed to pump the
compressed air and the other — compressed illumination gas from the core engine into
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the chamber. The gas-air mixture then entered the working cylinder, where it ignited.
The engine was double-acting, that is, alternative working chambers were located on
both sides of the piston. Lebon cherished an idea of an internal combustion engine,
but he was killed in 1804, before he began to realize his invention (Aleksandrov,
1999).

In subsequent years, several inventors from different countries tried to create a
workable illuminated-gas engine. Among them was the Belgian engineer Jean
Etienne Lenoir. Working at a galvanic plant, Lenoir came to the conclusion that the
fuel-air mix in a gas engine could be ignited with an electric spark, and decided to
build an engine based on this idea. In 1864, more than 300 of such engines of various
powers were already produced. Having become rich, Lenoir stopped improving his
machine, and this predestined its fate — it was driven from the market by a more
advanced engine created by the German inventor August Otto.

In the late 70° of the 19" century, one of the founders of the Deutz Gas Engine
Factory in Cologne, engineer August Otto, managed to build the first efficient gas
engine, which was more economical than the steam engines, existing at that time.
However, the gas consumption in this engine, which required significant financial
investments, was quite large and amounted to approximately 1.5 m? per hour.
Besides, there were very few gas plants, they were concentrated only in large cities,
and economically and territorially, these circumstances impeded the widespread
introduction of a gas engine into the industry, making it uncompetitive compared to a
steam engine.

That is why; all efforts were aimed at finding a fuel that could replace gas. It
was decided to use liquid fuel, cheap at that time, oil (The Michigan technic, 1912).
However, from the start, it was not oil itself that was applied, but gasoline, as it had a
small applicable scope at that time.

Initially, fuel was formed using coil-type evaporators, but as long ago as in
1885, they were replaced by injection pumps, followed by valves, which turned into
spray carburettors later. But due to the rapidly growing popularity of gasoline, it was
becoming more expensive and therefore unprofitable fuel for engines. In the mid-80°
of the 19th century, the question arose of the use of cheaper liquid fuels in engines
(Sass, 1962).

Originally, they tried to use oil and fuel oil, but the use of these types of fuel
presented great structural difficulties, so they had to take an axe to it and switch to
kerosene. So that’s how a kerosene engine design appears. The first kerosene engines
that complied with the market conditions can be considered the Spire engine, built in
Halle (Germany), and the Priestman engine, built in Hall (England). Both engines had
kerosene injection pumps. In the Spire engine, kerosene was injected into the cylinder
through a red-hot tube, where it had to evaporate (Bromlej, 1900). In the Priestman
engine, kerosene was injected not directly into the cylinder, but into the evaporator,
which was heated by exhaust gases.

In 1888, an Englishman James Hargreaves built a self-ignition engine for heavy
fuel injected by a pump onto combustion chambers. The Hargreaves’ engine already
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contained all the signs of an engine with a hot bulb. At that time, Hargreaves already
used a closed injector (an injection nozzle with a needle pressed by a spring, which
opened under the pressure of the pump) and injected water into the cylinder to cool
the combustion chamber.

Emil Kapitan from Germany, one of the talented engine designers of that time,
made a ton of suggestions to solve the problems of heavy-oil engines. His most
outstanding work is the proposal to inject two jets of fuel into the combustion
chamber from two opposing injectors in such a way that their power in a collision is
mutually destroyed and caused fine atomization of the fuel. The ignition of heavy-oil
(fuel oil or coal oil) should not be with the help of hot air, but with the help of
auxiliary ignition, which was the injection of a small amount of kerosene into a hot
earthenware pipe (hot tube). To start the engine, it was only necessary to preheat the
tube. But not one of the Kapitan heavy-oil engine projects was completed. This was
explained by the lack of funds, but most likely it was because of too much passion for
various new Kapitan’s ideas and lack of perseverance when he failed in this field
(Carpenter, 1902).

Zenlein, equal to Kapitan in genius, was the first to propose a method of air-
blast fuel injection in 1884. He patented a kerosene engine with air-blast kerosene
injection, ignited by an electric spark. For complete combustion, Zenlein
recommended to inject water.

In 1890 in Leipzig, Sviderskyi built a two-stroke engine with a single-stage
compressor for fuel atomizing.

In 1887, Otto Kohler, a teacher in Cologne, published “Theory and Construction
of a Rational Heat Motor”. Using simple thermal calculations as an example, he
outlined various cyclic processes of internal combustion engines. For instance, in this
brochure, he suggests the design of an engine with compression of a ready-made
working mixture, however, this compression pressing should be such as to enable the
final temperature obtained due to high compression remain below the self-ignition
mixture temperature. For this purpose, the intake valve should have closed earlier
than usual. Kohler simultaneously studied engines with high compression pressings
of clean air without fuel, which were of great interest at that time, and thus
theoretically predicted the working cycle that Diesel subsequently used in his engine.
Kohler points out that these engines are popular in the industry due to their
theoretically high efficiency. Kohler also stated the ideal Carnot cycle in his work. He
calculated an engine with such a cycle and came to the conclusion that “the ideal
(Carnot) cycle, apart from difficulties in its implementation, is completely
inapplicable for practical purposes” (Timan, 1931).

Thus, there were already all the theoretical and constructive prerequisites for the
creation of a new type of internal combustion engine, when the Rudolph Diesel
engine appeared (Dizel', 1892). In 1892, Diesel patented an internal combustion
engine cycle (Dizel', 1893), herewith he was granted a patent as follows:

1. The internal combustion engine cycle is characterized by the fact that the
piston in the cylinder compresses the air or some other gas (steam) so hard that the
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resulting compression temperature is much higher than the flash point of fuel.

Herewith, the combustion of fuel gradually introduced after the dead centre is so that

no significant pressure and temperature occur in the engine cylinder. Following this,
after a fuel stop, further expansion of the gas mixture takes place in the cylinder.

2. To carry out the cycle described in paragraph 1, a multi-stage compressor
with a receiver shall be connected to the working cylinder. It is possible to connect
several working cylinders with each other or with cylinders for preliminary
compression and subsequent expansion.

Thus, only isothermal combustion was patented. As can be seen from the Diesel
patent, such combustion was meant to keep the combustion temperature low (not
more than 700-900°C) in order to avoid water cooling of the cylinders. The heat
removed with water after cooling can be used for repeated work (Diesel, 1893). This
engine was meant to serve as a rational heat engine and was intended to replace the
steam engine and existing heat engines (Gumilevskij, Dizel', 1938).

Rudolph Diesel tirelessly worked on his engine, using his predecessors’ and
critics’ theoretical justifications (Diesel, 1912). Between 1893-1897, accumulating
theoretical and practical experience through this process, with the companies of
F. Krupp and MAN money, Diesel and his colleagues created an engine, which in its
finished design had nothing to do with the “rational”, originally patented heat
isothermal combustion engine (Bergen, 1991). The foresight of his ideas should be
noted, some of which have been implemented these days, and some have yet to be
realized. This is the possibility of engine operation on various fuels, including solid,
liquid and gaseous, as well as their mixtures. He attributed coal dust and vegetable
oils to them. This is also a multi-stage fuel feed, which can be carried out by modern
electronically controlled systems. In 1908, Rudolf Diesel’s patents expired, and
factories all around the world began to manufacture his engine thus testifying the fact
of his developments recognition.

Conclusions

These days, the name Diesel has become outstanding. Even if one considers that
Diesel patented in its patent applications the processes far from those embodied in the
engine, he nevertheless created and constructed the internal combustion engine — the
“diesel engine”, which until now is one of the most economical heat engines.

It can be concluded that internal combustion engines are nowadays widespread
in various sectors of the national economy. They are especially widely used in land,
water and air transport.
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IHerpuxkoBens OJubra
JlepxaBHUM yHIBEpCUTET 1HQPACTPYKTYPH Ta TEXHOJIOTIH
9, Byn. Kupmisceka, Kuis, Ykpaina, 04071

EBouronist cBiTOBOro T2 BITYM3HAHOT0 BUPOOHUITBA ABUT'YHIB BHYTPIilIHHOT0
3ropaHHs

Anomauia. Pozecopnyme ma 6cebiune O00CHIONCEHHS CMBOPEHHA OB8USYHIB
BHYMPIUWHBLO2O 320PAHHS, BHECK) GUOAMHUX OiAYi6 )y CMAHOGIEHHSI MA PO3GUMOK
BIMYUSHAHOL Ma C8IMOBOI HAVKU, 3ATUUAEMbCA AKMYATbHUM 3A80AHHAM ICIMOPUYHOT
HayKu Ha cydacHomy emani ii possumky. llapoeutl 0sucyn He 00 KiHYs 8upiulyeas
eHepeemuyHy npooaemy, wo cmosia neped jaroocmeom. Hesenuxi maticmepHi i
nionpuemcmea 6 XIX cmonimmi, AKi cK1a0aiu 3HAYHY YACMUHY HPOMUCTIOBO2O
CeKmopa, He 3a8x#cou Mo2nu HumM ckopucmamucs. Manenvkuti naposuti 08UcyH Mae
Hegucokuu xoegiyienm kopuchoi 0ii. Kpim moeo, suxopucmauns maxoz2o O08u2yHa
0y110 No8's13aH0 3 eUKUMU gumMpamamu i kionomamu. /s OpibHOI npomMucio8ocmi
0y6 nompionuil 08uUyH, AKUl O0y8 Ou He 2POMIZOKUL, AKUL MOJHCHA OVI0 O eKIoYamu i
3ynuuamu 6 0yOb-aKuli dac 6e3 008200 niocomosku. Cmamms npucesyeHa
BUCGIMJIEHHIO MA Nepioou3ayii emanie po3eUMKY 2a308UX, KEPOCUHOBUX, OEHIUHOBUX
ma OuzenvbHux 08ucyHie. Bnepuie idesi makoeo osucyHa Oyn1a 3anponoHO8aAHA HA
camomy nouamky XIX cmonimms. Po3enanymo nepeoymosu GUHUKHEHHSI KOHCHO2O
muny o0eucyhis. Iloxazano eaxciusy poav Dinina Jlebona, ax ¢ynoamopa ioei
KOHCMPYKYIT 2a308020 08ucyHa. /[eKiibKa SUHAXIOHUKIE 3 PI3HUX KPAiH Npayrosdiu
HAO i0e€io cmeopenHs 08UcyHie Ha pizHux eudax naiueda. Ceped Hux i OenbilicbKull
inoicenep JKan Emven Jlenyap, sikutl 3anpononyeas 3anyckamu 08UcyH 3a 00NOMO20H0
enekmpuyHoi ickpu. Buceimnena ponv inoicenepa Ascycma Ommo 8 po3poduyi i
nooOy0o08i nepuiozo 2az08020 08UYHA, AKULL 08 OLIbUL eKOHOMIYHULL HINC NAPOBULL.
Taxum 4uHOM BUHUKIU 6CI MEOPeMUYHi Ma KOHCMPYKMUBHI nepedyMosu OJisl HO8020
muny O0B8USYHA GHYMPIUWHBO20 320PSAHHA, KOHCMPYKMOPOM K020 cmag Pydonvg
Jluzens. Bin cmeopus i 3anamenmyeag 08UcyH 6HYMPIUIHb020 320PAHHS — «OU3ENbY,
SAKUU | CbO2OOHI 3ANUUAEMBCS OOHUM 3 HAUOLIbUL eKOHOMIYHUX MENT08UX OBUSYHIE.

Kniwouosi cnosa: o6ueyn 6HympiuiHb020 320paHts; MexHiKa, ouseib, Naiueo

Bepanuuenxo FOumust

['ocynapcTBeHHBIN YHUBEPCUTET HHPPACTPYKTYPHI U TEXHOIOTUH
9, yn. Kupunosckas, Kues, Ykpauna, 04071
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IHerpuxkosen Oubra
["'ocynapcTBeHHBIN YHUBEPCUTET HHPPACTPYKTYPHI U TEXHOJIOTHI
9, yn. Kupunosckas, Kues, Ykpauna, 04071

IBoTIOLNA MHPOBOI'0 1 OT€CYECTBCHHOI'0 ITPOU3BO/ICTBA ABHUIaTe el
BHYTPECHHEI0 CropaHus

Annomayua. Pazsepnymoe u  8cecmopoHHee  UCCNe008aHUe  CO30AHUSA
osuzamereli 6HYMpeHHe20 C2OpPaHus, 8K1A0a 8bl0AIOWUXCS Oesmenell 8 CMAHOBIeHUe
U pazeumue OmeuecmeeHHOU U MUPOBOU HAYKU, OCMAemcs aKmyaibHoU 3adayell
UCOpUYeCcKOoll HayKU Ha coO8peMenHoM amane ee pazsumus. Ilaposoii osucamens He
00 KOHYA pewan SHepeemudeckyio npooiemy, Cmossulyio nepeo ueioseyecmeoM.
Hebonvwue macmepckue u npeonpusmus 6 XIX eexe, Komopvle cOCMAa8siu
BHAUUMENLHYIO  YACMb  NPOMBIUIEHHO20 — CEKMOopd, He 8ce20a MO UM
80CnobL3068aMbCA. ManeHvKull naposotl 0suecamens UMesl HedblCOKUl Ko huyuenm
noaesnoco Oeticmeusi. Kpome mozco, ucnonvzosanue makozo oeueamensi OblIO
CBA3AHO C OONbLWUMU 3ampamamu U Xaionomamu. st Meikou NpoMbluLIeHHOCHU
mpebosaicsi 0gueameiib, KOMopwviil Obl1l Obl He 2POMO30KULL, KOMOPbIL MONCHO ObLIO
Obl 6KIIOUAMb U OCMAHABIUBAMb 8 NH000€e 8pems be3 0020t nodeomosku. Cmamobsl
NOCBAUEHA 0CBEWEHUIO U NEPUOOU3AYUU IMAN08 PA3BUMUSL 2A308bIX, KEPOCUHOBYIX,
OEeH3UHOBbIX U Ou3eNbHuIX Ogueamenell. Bnepevie uodes makoco ogucamens Ovlia
npeonodxcena 6 camom Hauvane XIX eexka. Paccmompenvl npeonocwliKu
BO3HUKHOBEHUSI Kaxcoo2o muna osucameneu. I[loxkazana eadicnas ponv Quiunna
Jlebon, kax ocHosamens uoeu KOHCMPYKYuuU 2a3z08020 oeueamens. Heckonvko
uzobpemamenetl U3 pasHvlx CMpan pabomanu HAO uodeel co30anus oguecamenell Ha
paznuunelx eudax monausa. Cpeou Hux u Oenveuvickutl umdxcenep Kawn Jlemyap,
KOMOpblll NpeodlodCUl 3anycKams 08ucamenb ¢ NOMOWbIO IIEeKMPUYECKOU UCKDb.
Oceewena ponv unsicenepa Ascycma Ommo 6 pazpabomke u NOCMPOEHUU NEPEO20
2a306020 Osucamens, KOmMopuli Obll Oolee IKOHOMUUHBLU, YeM napoeou. Takum
06pazom, BGO3HUKIU 6ce meopemudeckue U KOHCMPYKMueHvle NpeonocwbliKu O
HO8020 Muna 08u2ameJisi GHYMpPEeHHe20 C2O0Panus, KOHCMPYKMOPOM KOMOPOo20 CMAJl
Pyoonv /luzenn. On cozoan u 3anamenmosan 0sueamenv 6HYMpeHHe20 C2OPAHUsL -
«Ou3envy, KOmMopwvlll U Ce200Hs OCMAemcs OOHUM U3 Hauboiee IKOHOMUYHBIX
Menio8vix 0gueamerel.

Knrouesvie cnosa: osucamenv GHympeHHe20 C2OpaHus;, MeXHUKA, Ouseib,
MONIUBO
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The life and scientific activity of Ukrainian astronomer V. M. Grigorevsky
(1930-1981)

Abstract. In 2020, the scientific community will celebrate the 90th birthday of
Vitaly Grigorevsky — the Ukrainian astronomer, a specialist in satellite astronomy, a
representative of a scientific school of an outstanding Ukrainian scientist,
corresponding member of the Ukrainian Academy of Sciences, a director of the
Odessa Astronomical Observatory — a professor Vladimir Platonovich Tsesevich. In
the article on the basis of complex use of biographical method and methods of
bibliographic and source analysis the basic milestones of life and scientific activity of
Vitaly Grigorevsky are investigated. The Kherson, Odessa before-Chisinau, Chisinau
and Odessa after-Chisinau periods of the scientist's life and work at the Odessa and
Chisinau State University, Odessa Technological Institute named after
M. V. Lomonosov. The basic directions of scientific researches of the scientist are
defined: physical processes in semi-regular variable stars, photometric researches of
artificial satellites of the Earth, research of geometry and motion of artificial
satellites of the Earth and small planets, optimization of technological processes by
mathematical methods with use of electronic computing methods. The contribution of
Vitaly Grigorevsky to the formation and development of a new direction of scientific
research in the 1960s - photometric observations of artificial satellites of the Earth is
shown. The international aspect of Vitaly Grigorevsky's scientific and organizational
activity and his work in the Commission on Multilateral Scientific Cooperation
between the Academies of Sciences of Socialist Countries are covered. The activity of
Vitaliy Grigorevsky as the initiator and coordinator of cooperative research in the
field of photometric observations of artificial satellites of the Earth under the SPIN
program was noted. The SPIN program included the stations of the People's Republic
of Bulgaria, the Czechoslovak Socialist Republic, the Hungarian People's Republic,
the German Democratic Republic, the Polish People's Republic, the Soviet Union and
the United Arab Republic (Egypt). The little-known facts about the scientist's
biography are covered.

Keywords: Odessa Astronomical Observatory; Chisinau; photometric
observations; artificial Earth satellites; SPIN
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Introduction

Doctor of Physical and Mathematical Sciences, Professor Vitaly Grigorevsky
(1930-1981) — the Ukrainian scientist who worked in the field of classical astronomy
and satellite astronomy, a representative of the scientific school of the corresponding
member of the Academy of Sciences of the USSR, Doctor of Physical and
Mathematical Sciences
— Professor Tsesevich. With the advent of the space age, V. M. Grigorevsky was one
of the initiators of photometric observations of artificial Earth satellites (AES) and
made a significant contribution to the organization and development of photometric
observations of AES in Ukraine and in many countries of Eastern Europe. However,
scientific and scientific-organizational activity of V. M. Grigorevsky, with the
exception of several works of his colleagues (Mandel, 1995; Karetnikov, 2005), has
not received adequate coverage in domestic and foreign historiography.

The purpose of this study is to analyze the basic stages of life and scientific
activity of the astronomer Vitaly Grigorevsky (1930-1981) and to reveal the
conditions of the scientist's scientific outlook on the basis of the analysis of archival
sources and published works.

Research methods

The methodological basis of the study was the principle of historicism, which
provides consideration of the historical events under study in their relationship and
development, and the principle of objectivity, orienting to a comprehensive analysis
and reliable assessment of historical facts. The complex use of the biographical
method and the methods of bibliographic and source analysis made it possible to
explore the life and creative path of Vitaly Grigorevsky, to identify and characterize
the main periods in the life and scientific activity of the scientist.

Results and discussion

Vitaly Mikhailovich Grigorevsky was born in Kherson on November 7, 1930 in
the family of Mikhail Ivanovich and Nadezhda Ivanovna Grigorevsky (Archive of
ONAFT, p. 5). This city has passed the childhood and youth of the future scientist,
who have fallen on the difficult years of war, occupation and post-war famine. In
early years V. M. Grigorevsky became ill with polio, the effects of which remained
for life, but at the same time tempered his character and formed an extraordinary
personality. V. M. Grigorevsky was a well-developed young man. He read a lot, was
fond of poetry, music, opera, painting, sports (Mandel, 1995), studied foreign
languages throughout his life - he was fluent in English, French, German, Moldavian
(Archive of ONAFT, p. 3).

In 1949 V. M. Grigorevsky became a student of the mathematical department of
the Faculty of Physics and Mathematics of Odessa University (Archive of ONAFT, p.
5). At the University of V. M. Grigorevsky became fascinated with the study of
variable stars — this topic was developed in Odesa in 1944 by his scientific adviser
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V. P. Cesevich and the vast majority of his students began their research with
observations of variable stars (Hrushytska, 2017; Hrushytska, 2018). The first
scientific work of V. M. Grigorevsky's "Minima X Trianguli" was published in the
Astronomical Circular in 1952, when he was still a third-year student. While he was
in student practice at the Abastuman Observatory (Georgia), V. M. Grigorevsky
became interested in a new field of research at the time

— polarimetric observations of stars, namely the darkening of the Beta Lyra variable.
This research is dedicated to one of the first scientific publications of the scientist
"Polarization of Light Beta Lear" (Mandel, 1995).

By the decision of the State Examination Commission of June 25, 1954,
V. M. Grigorevsky was awarded the qualification of an astronomer and awarded the
diploma with distinction Ne 926531 (Archive of ONAFT, p. 6). After graduation
V. M. Grigorevsky remained at the university as a senior laboratory assistant at the
Department of Theoretical Physics and Astrophysics, and in 1957-1960 he studied at
the graduate school of the Department of Astronomy of Odessa State University
(Archive of ONAFT, p. 5).

At first V. M. Grigorevsky was enrolled in a postgraduate course in the field of
research - physical processes in semiregular variable stars. However, in 1957 there
were events that rapidly changed the basic direction of his scientific research. At this
time, the Odessa Astronomical Observatory (OAO) launched an active activity in
preparation for participation in the International Geophysical Year (IGY) programs,
in particular began training and, after launching the first Soviet satellite, actively
participated in observations of artificial Earth satellites (AES) (Mandel, 1995).

The peculiarity of the AES, in contrast to the natural celestial bodies, was the
relatively rapid change of orbital elements due to the resistance of the atmosphere
and the deviation of the Earth's gravitational field from the spherical one. Studies
have shown that atmospheric resistance is a complex function of many parameters,
whose role could only be ascertained by high-precision satellite observations
(Masevich, 1961).

Even during the observation of the first missile launcher of the first AES, many
Soviet and foreign observers paid attention to the fluctuations of its brilliance with
an amplitude of about 5-6 stars. Regular targeted photometric observations of the
AES were initiated at the initiative of V. P. Tsesevich in OAO in December 1957
and V. M. Grigorevsky became one of the most active participants in this program.

In March 1958, other Soviet satellite tracking stations were included in these
observations of the second Soviet satellite, and the brightness of the third Soviet
satellite was observed literally all over the world - in the USSR, USA, Poland,
Australia, Bulgaria, Germany, the Czech Republic and others (Grigorevskiy, 1968).
V. P. Tsesevich, on the basis of the analysis of a number of observations of the glare
of a rocket-carrier of the third Soviet AES, conducted at different stations, but
concerning the same orbit coil, developed a theory that allowed to establish the true
period of "tipping" of the rocket body and axis position "overturning” in space
(Leikin, 1959). Optical observations of the satellites have been an important part of
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the program of extra-atmospheric studies of the upper layers of the atmosphere and
outer space, and since 1958 the topic "Optical observations of the AES" was
included in almost all agreements on scientific cooperation between the Science
Academies of socialist countries (Masevich, 1961).

In April 1959, V. M. Grigorevsky participated in the Second All-Union Meeting
of Heads of Visual Observation Stations of the AES, which was convened by the
Astronomical Council of the USSR Academy of Sciences to discuss directions for
further work and exchange of accumulated experience, and was held in Moscow on
April 15-17. V. M. Grigorevsky informed about preliminary results of processing of
observations of light of the second Soviet AES (Leikin, 1959).

Next year V. M. Grigorevsky completed his postgraduate studies and received a
diploma from the University of Chisinau, where he worked at Department of Applied
Mathematics (Archive of ONAFT, p. 5).

In 1961, V. M. Grigorevsky headed the optical surveillance station of the AES at
Chisinau State University. The station was equipped near the university, in the former
city water tower, and is equipped with military binoculars TPZ and TKK, stellar maps of
Mikhailov, chronometers, chronographs and other equipment. According to the accuracy
of the obtained observation results, the Chisinau station was among the top ten best
stations for monitoring the AES operating in the USSR. Later V. M. Grigorevsky has
obtained permission for construction of the Astronomical Observatory of the university
outside the city in the Codra Reserve (50 km from Chisinau) and for the purchase of the
necessary equipment (The development of astronomy in the Moldavian SSR).

In 1962, V. M. Grigorevsky under the guidance of Professor V. P. Tsesevich
defended his Ph.D. thesis on the subject of "Fluctuations in the brightness of
elongated artificial satellites of the Earth." The defense took place at the Main
Astronomical Observatory (MAO) of the USSR Academy of Sciences (Archive of
ONAFT, p. 13). By the decision of the Council of MAO of the USSR Academy of
Sciences of April 20, 1962 (Protocol No. 7) V. M. Grigorevsky was awarded the
academic degree of Candidate of Physical and Mathematical Sciences and issued the
Diploma of Candidate of Sciences MFM Ne 001385 (Archive of ONAFT, p. 7).

In 1963, V. M. Grigorevsky was the coordinator of one of the first US-based
satellite research collaborations when it was organized to observe the filling of an
American Exo-2 balloon with gas when it enters orbit. For this purpose
V. M. Grigorevsky, under the auspices of the Astronomical Council of the USSR
Academy of Sciences, organized expeditions to the places over which the first turns
of the orbit of this AES lay (Mandel, 1995).

In Chisinau V. M. Grigorevsky supervised works on the list of the most
important on the national subject, was a member of the Commission on Multilateral
Scientific Cooperation between the AN of the socialist countries, he was elected a
member of KOSPAR (UNESCO) and IAU MAC (Archive of ONAFT, p. 11). While
V. M. Grigorevsky was working at Chisinau State University, he initiated
international cooperative research in the field of photometric observations of the AES
and proposed for this purpose the SPIN program. The main objective of this program
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was to obtain photometric data on the deceleration of the GCC rotation by the Earth's
atmosphere and magnetic field; study the changes in this slowdown due to changes in
solar activity; determination of the density of the atmosphere by slowing down the
rotation of the satellite. By order of the Multilateral Cooperation Commission of the
Academy of Sciences of the Socialist countries V. M. Grigorevsky was appointed as
a Coordinator of the work under this program in 1965 (Masevich, 1968;
Grigorevskiy, 1968). In the same year, by Decision of the Higher Attestation
Commission of March 13, 1965 (Protocol No. 14 / IlI) V. M. Grigorevsky was
approved in the rank of associate professor in the Department of Applied
Mathematics (Certificate No. 023980) (Archive of ONAFT, p. 8).

Cooperative photometric observations under the SPIN program were started in
1966. The observations were attended by the stations of the People's Republic of
Bulgaria (No. 1102 — Stara Zagora), the Socialist Republic of Romania (No. 1132 —
Cluj) and the Soviet Union (No. 1023 — Kiev, No. 1024 — Chisinau, No. 1027 —
Krasnodar). In 1967, the composition of participants was expanded by stations #
1115 — Prague (Czechoslovakia), Ne 1185 — Rodevish (German Democratic
Republic), Ne 1040 — Riga, and Ne 1092 — Kirov (USSR), but for a number of reasons
the Cluj station left. In 1968, 6 more stations from Hungary, the GDR, the Polish
People's Republic, the USSR and the United Arab Emirates joined the photometric
observations. On the basis of the materials of the results of the GCC observations
conducted at these stations, I. M. Panich, V. M. Grigorevsky and V. O. Vorobyova
developed a method of visual photometric observations, which allowed to improve
the accuracy of determining the values of the period of change in the brightness of the
satellite (Panich, Vorobyova, & Grigorevsky, 1969).

In the first three years after the start of SPIN, the necessary material was
obtained to observe the relationship between solar activity and changes in the rotation
period of the satellites, as well as to study the orientation of the satellites. Theoretical
studies of aerodynamic, electromagnetic and other forms of deceleration of satellites
have considerably expanded. V. M. Grigorevsky and colleagues conducted the first
specially installed parallel studies of the periods of rotation and processing of the
satellite 65-11-4 based on the results of observations obtained in accordance with the
international programs SPIN and INTEROBS (Masevich, 1968; Grigorevsky, Panich,
& Vorobyova, 1968; Grigorevsky, Vorobyova & Panich, 1972).

The INTEROBS program was proposed by Hungarian astronomers M. Il and
I. Almar. It allowed the use of geometric methods in determining the coordinates of a
low-orbiting satellite and with acceptable accuracy, then to determine the period of
rotation of the satellite around the Earth at an interval of 1-2 days. This made it possible
to investigate the relationship of short-term variations in atmospheric density with solar
and geomagnetic changes (Masevich, 2005). Observations made by satellite from
1965-11-4 at the same time to the INTEROBS and SPIN programs provided a unique
opportunity to simultaneously study changes in the orbital and rotational speeds of
the same object, as well as to compare these changes with each other and with
changes in solar activity and different geomagnetic characteristics (Grigorevskiy,
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Kasimenko, Panich & Vorob'yeva, 1968). In 1968, a Satellite Observer Conference
and Conference was held in Chisinau to discuss the goals and results of the SPIN
program. A. G. Masevich, a Head of the Commission on Multilateral Cooperation of
the Socialist Nations Academy of Sciences on the Problems of Scientific Research on
the basis of the AES Observations (Shustov, Dluzhnevskaya, Rykhlova & Tutukov,
2018) approved the work of the staff of the Chisinau station monitoring the AES and
the work of the station chief V. M. Grigorevsky. It was noted that the Chisinau
station not only led and coordinated international work on the SPIN program, but also
did a lot to implement it. Thus, more than half of all observations on the SPIN
program in 1965-1968 were conducted in Chisinau, the staff of the station published
dozens of theoretical and experimental works with the results of the SPIN (Masevich,
1968; Grigorevskiy, 1970).

In the report of the chairman of the organizing committee V.M. Grigorevsky
noted that determining the orientation of the satellite according to photometric data,
which was the content of most theoretical works, does not exhaust all the information
that can be obtained from photometric studies of satellites. On this basis, the scientist
identified a number of major problems that can be solved by satellite photometry, in
particular:

- the study of the shape of the satellite surface;

- the study of reflective properties of the satellite surface and their changes over
time based on colorimetric and polarimetric observations;

- the study of the vertical distribution of ozone in the Earth atmosphere, as well
as the detection of aerosols of terrestrial and cosmic origin at different altitudes in the
atmosphere — by photometric observations of satellites as they enter the Earth's
shadow.

The determination of satellite orientation: in the case of light scattering on its
surface; when the mirror is displayed; in the mixed case (non-spherical scattering
indicator); with specially designed mirrors or converters. It has been noted that the
determination of orientation by photometric data is the main method for inactive
satellites (Grigorevskiy, 1968).

The use of photometric data allowed us to develop methods for determining the
orientation of elongated and cylindrical satellites. The relationship of the satellite's
rotation period with solar and geomagnetic factors was established and synchronous
changes of the satellite's rotation period under the influence of variable solar activity
were detected (Grigorevskiy, 1968; Shmelev, Grigorevskiy & Shmeleva 1969). The
writings of Grigorevsky, Shmelev and Shmeleva (1968; 1973), Grigorevsky and
Bukhbinder (1967) show that to determine the density of the atmosphere it is
necessary to take into account the influence of the aerodynamic forces and the
magnetic field of the Earth on the rotational motion of the AES and proposed
methods for determining the density of the atmosphere.

The inclusion of Egyptian astronomers in the SPIN (Soviet Egyptian Tracking
Station, OAR) program has provided photometric observations during the winter
months and has the ability to investigate seasonal effects in slowing down the rotation
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of satellites (Grigorevskiy, 1968). In 1970, V. M. Grigorevsky co-authored with
G. M. Shmelev and V. O. Vorobyov published an article in Washington on the results
of photometric observations under the SPIN program "Fhotometric Observations of
Satellites and the SPIN Program™ (NASA TT F-12. 1970. March. Washington. USA).
And in 1971, at the 14th COSPAR meeting in Seattle, June 29, in Seattle, a report
was co-authored with INTEROBS Program Coordinator in the USSR, USSR
Astronomical Council Representative T. V. Kasimenko "Investigation of the
Parameters of the Upper Atmosphere by Simultaneous Optical and Photometric
Observations of Satellites” (Archive of ONAFT, p. 16, 17).

In 1970, V. M. Grigorevsky returned to Odessa University, where he worked as
an associate professor of the Department of Astronomy, carried out active
educational work with students, developed and read a new special course "Satellite
Astronomy”, which was based on the latest achievements of space exploration and
contained the results of the work. In parallel in 1971-1976 Grigorevsky was the head
of the monitoring station of AES Ne1036 at the Odessa State University Observatory.
In OAO V. M. Grigorevsky started the AES Research Sector, which later gained the
status of the Space Research Division, and headed until 1976 (Archive of ONAFT,
p. 26; Mandel, 2005).

At the same time in Chisinau, lon Panich was appointed as the head of the AES
monitoring station, a former graduate student of V. M. Grigorevsky, who in 1973
under his leadership defended his thesis on photometric studies of the AES (The
development of astronomy in the Moldavian SSR; Archive of ONAFT, p. 20)

Since 1969 V. M. Grigorevsky conducts active research work on the contractual
topics. During the period 1969-1974 under the scientific guidance of the scientist,
three contracts were executed, in the other two he participated as the responsible
executor. In 1971-1975, V. M. Grigorevsky led a large contract work that was of
defensive importance (Archive of ONAFT, p. 23).

In 1973, Grigorevsky defended his doctoral thesis on the theme: «Photometric
observations of satellites and their application» (Karetnikov, Grigorevskiy, p. 348;
Archive of ONAFT, p. 5). By the decision of the High Attestation Commission of
September 13, 1974 (Protocol No. 27 c) V. M. Grigorevsky was awarded the degree
of Doctor of Physical and Mathematical Sciences, and on October 21, 1974 was
awarded the diploma of Doctor of Science at number MFM Ne 002207 (Archive of
ONAFT, p. 9).

In 1976, V. M. Grigorevsky startscto work at the Odessa Technological Institute
named after M. V. Lomonosov was appointed to the Department of Higher
Mathematics.until the end of his life, which ended in 1981. On September 1, 1976 he
was elected as a professor, and since February 10, 1977 he was a head of the
Department of Higher Mathematics (Archive of ONAFT, p. 20). By the decision of
the Higher Attestation Commission under the Council of Ministers of the USSR of
July 21, 1978 (Protocol No. 24) V. M. Grigoresky was awarded the academic title of
Professor in the Department of Higher Mathematics (Certificate of Professor PR
No. 004023) (Archive of ONAFT, p. 10).
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At the Odessa Technological Institute named after V. M. Lomonosov
V. M. Grigorevsky continued his active scientific work on the study of the geometry
and motion of the AES and small planets, optimization of technological processes by
mathematical methods with the use of electronic computing methods (Archive of
ONAFT, p. 20). Applying the methods used to determine the periods of alternating
stars and satellites to photometric observations of small planets, in particular, Eros,
determined the periods of rotation of small planets relative to the center of mass and
the orientation of the axis of rotation in space (Mandel, 1995). The scientist involved
in the scientific work of the students of the institute and supervised the execution of
the contractual topics (Archive of ONAFT, p. 20).

V. M. Grigorevsky lived in Odessa at: 39/2 V. Tereshkova Street, apt. 95. Wife
— Valentina Vorobyova, born in 1933, worked as a research associate at the Odessa
State Univercsty, participated in research with her husband and co-authored a series
of collaborative scientific papers on photometry of AES (Archive of ONAFT, p. 4).

Conclusions

So, V. M. Grigorevsky made a significant contribution to the development of
photometric studies of the AES in Ukraine. In the life and creative activity of
V. M. Grigorevsky can be distinguished the Kherson, Odessa before-Chisinau,
actually Chisinau and Odessa post- Chisinau periods.

In Kherson, the formation of the personality of the future scientist took place
and the formation of a character tempered with the fight against severe illness, war
fever and difficult post-war living conditions.

The before-Chisinau period of creative activity of V. M. Grigorevsky is
affiliated with the University of Odessa, where he received his higher education and
first work experience, he completed his postgraduate studies. It was during this
period that his joint work with V.P. Tsesevich identified the main directions of
scientific research of the scientist - the study of variable stars and photometry of the
AES, which later became the main scientific direction from which
V. M. Grigorevsky.

The Chisinau period in the creative biography of the scientist lasted almost 10
years (1960-1970) and was one of the most successful in scientific activity. During
these years V. M. Grigorevsky finally formed as a scientist, successfully continued
his work on photometric observations of the AES, gained invaluable experience of
international scientific cooperation and recognition as one of the leading scientists of
the world in the field of AES photometry.

In the post-Kishinev period of creative activity V. M. Grigorevsky worked at the
Odessa University and the Odessa Technological Institute named after
M. V. Lomonosov, broadening the direction of his own research. An important place
in the scientific activity of V. M. Grigorevsky's research work was held on a
contractual topic that was of defensive importance during this period.
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I'pymimubka Ipuna
Opechkuii HaIllOHATTBHUHN TIOJIITEXHIYHUN YHIBEPCUTET
1, ip. lleBuenka, M. Oneca, Ykpaina, 65044

KutTs i1 HAyKOBA JiSVIBHICTH YKPAIHCHKOr0 actpoHoma B. M. I'puropeBcbkoro
(1930-1981)

Anomauia. V 2020 poyi naykosa epomaocwvkicme 6yoe gioznauamu 90-pivus 3
OHs HapoOxcenHs: Bimania I pueopescbko2o — YKpaiHCbKo20 acmpoHoma, (axieys 6
2anysi CYnymHuKo8oi acmpoHOMIi, NpPeoCMABHUKA HAYKOBOI WKOIU BUOAMHO20
VKPAIHCbKO20 8YeH020, HleHa-KopecnoHoenma Axaodemii Hayx YPCP, oupexmopa
Ooecvkoi acmponomiunoi obcepsamopii, npoghecopa Bonooumupa I[lnamonosuua
Llecesuua. YV cmammi na niocmagi KOMNAEKCHO20 BUKOPUCMAHHA 0iocpagiuno2o
Memoody ma memooig 0i6ni0cpahiuHoco U 0HCEePeno3HAB8U020 AHANIZY OO0CHIONCEHO
OCHOBHI  8IXU Jcumms ma Haykoeoi Oisivnocmi Bimanis I pucopescvroco.
Poszensanymo xepconcoxuil, odecokuti OOKUWMUHIBCOKUN, KUUWUHIBCOKUU I 00eCbKuUll
RICIAKUWUHIBCOKULL  NePiooU JHCUMMs HAYKO8YS ma Uto2o mpyoosy OisIbHICMb 8
Ooecvkomy ma Kuwuniscoxomy Oepowcaenomy  yuigepcumemax, (oecokomy

157


http://www.hst-journal.com/

http://www.hst-journal.com Icmopisa Hayku i mexHiku, 2019, mom 9, sun. 2 (15)
History of science and technology, 2019, vol. 9, issue 2 (15)

mexuoaociunomy incmumymi im. M. B. Jlomonocosa. Busnaueno ocno6mi nanpsamu
HAYKOBUX NOWLYKIB 8UeH020. (Di3UyHI npoyecu y HANIBNPABULbHUX 3MIHHUX 3IPKAX,
Gpomomempuuni 00CHIOHCEHHA WMYUHUX CYRYMHUKIE 3eMili, 00CTIOHCeHHS 2eoMempii
I pyXy wmy4yHux Cynymmuukie 3emai i Manux niaxem, ONMmuMizayis mexHoaI02TUHUX
npoyecié  MamemMamudHuMu — MemooamMu 3  3ACMOCY8AHHAM  el1eKMPOHHO-
obuucnosanvHux memoois. Illokazano enecoxk Bimanisi I pueopescvkozco y
CMAHOBNIEHHA MA PO36UMOK HO08020 0 60-X pOKI8 MUHYI020 CMOAIMM HANPAMY
HAYKOBUX OO0CHIONHCEHb — (POMOMEMPUYHUX CNOCMEPENCEHb WMYYHUX CYNYMHUKIG
3emni. Bucgimieno MINCHAPOOHUU ACNEKM HAYKOB0-0P2aAHI3aYIUHOI OisiIbHOCHI
Bimania I pucopescvkozo, 1io2o pobomy 6 Komicii 3 6azamocmopoHub020 HAYKOBO20
cnispooimnuymea mixc Axademiamu Hayk coyianicmuynux Kpain. Bio3uaueno
Oisinonicms  Bimanis  [pucopescvkoco, sk  iHiyiamopa ma KOOPOUHAMOPA
KOONepamueHux O00CHi0NCeHb Y 2any3i (homoMempudHuUX CHOCMEPEeNCeHb WMYUYHUX
cynymuuxkie 3emni 3a npoepamoro SPIN, yuachuxamu saxoi 6ynu cmanyii Hapoownoi
Pecnybniku boneapii, Yexocnosaywvxoi Coyianicmuunoi pecnyonika, Yeopcwvroi
Hapoonoi  Pecnybnixu, Himeyvxoi Jemoxpamuunoi  Pecnyboniku, Ilonvcokoi
Hapoonoi Pecnybnixu, Paosncokoeco Cor3zy i O6’econanoi Apabewvkoi Pecnybniku
(Ecunem). Bucgimaeno manogioomi ghaxmu 3 oioepaii 64uenozo.

Kniwwuosi cnosa: QOoecoka acmpoHomiyna — obcepsamopis;,  Kuwunis,
Gdomomempuuni cnocmepedxcenns,; wmyuni cynymuuxu 3emui; SPIN

I'pymnuxkas Upuna
Onecckuii HANMOHAIBHBIN IMOJTUTEXHUYECKUN YHUBEPCUTET
1, nip. llleBuenxo, r. Onecca, Ykpanna, 65044

7Ku3Hb M HAyYHAs JeSITeIbHOCTh YKPAHHCKOI0 aCTPOHOMA
B. M. I'puropesckoro (1930-1981)

Annomayun. B 2020 200y nayunas obwecmseenHocms 6yoem ommedamso 90-
Jemue co OHA podxcoenuss Bumanus [pucopesckoco — YKpauHcKo2o acmpoHoma,
cneyuaiucma 8 o001acmu CHYMHUKOBOU ACMPOHOMUU, NPeOCmAasumesss HaAy4Hou
WKOIbL  8bLOAIOULE20CS. YKPAUHCKO20 Y4eHO020, YjleHa-KoppecnoHoenma Axademuu
nayk YCCP, oupexmopa Oodecckoti acmpoHomMuueckol obcepsamopuu, npogeccopa
Braoumupa I[Inamonoseuua Ilecesuua. B cmamve Ha OCHOBAHUU KOMNIEKCHO20
UCNONB308aHUSL OUocpaguueckoeo memooa U memooos oubauocpagpuueckozo u
UCMOYHUKOBEOYECKO20 AHANU3A UCCLe008AHbL OCHOBHbIE GEeXU JCUZHU U HAYYHOU
oesmenvHocmu Bumanus I pucopesckozo. Paccmompenvl xepconckuil, oodeccKuil
OOKUWUHEBCKULL, KUMMUHEBCKULL U 00eCCKULl NOCAeKUWMUHEBCKUL Nepuoobl HCUZHU
yuenoco u e2o mpyoogas oOeamenrvHocms 6 (odecckom u  Kuwunesckom
eocyoapcmeenHulx yHugepcumemax, (Qoecckom mexHON02UYeCKOM UHCIMUmyme um.
M. B. Jlomonocosa. OnpedeneHvl OCHOBHblE HANPABGLEHUS HAYYHBIX U3bICKAHUL
yueHoeo: usuueckue npoyeccol 6 NONYAPABUNILHLIX NEPeMEeHHbIX — 368e304X,
Gomomempuueckue Uccie008anusi UCKYCCMBEHHbIX CNYMHUKO8 3eMu, UCCIe008aHUS
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eeomempuu U OBUNCEHUSL UCKYCCMBEHHbIX CHYMHUKO8 3eMau U MAlvlX NIaHem,
ONMUMU3AYUS  MEXHON02UUECKUX NpOoYeccos MamemMamudecKumMu Mmemooamu ¢
npuMeHeHueM 32J1eKmMpPOHHO-8bIYUCIUMENbHBIX Memo008. [lokazan exnao Bumanus
I'pucopesckozo 6 cmanosnenue u passumue 108020 01a 60-x 20006 npouinozo eexka
HANpAaeleHuss  HAYYHbIX  UCCAe008aHull —  omomempuyeckux HaoOI00eHUll
uckyccmeeHHolx cnymuuxkos 3emau. Oceewen MeHcOYHApOOHbIl ACNEKm HAYYHO-
opeanuzayuonnol OesmenvHocmu Bumanus Ipucopesckozo, e2o paboma &
Komuccuu no mmnozocmoponnemy nayunomy compyonHuuecmey mexcoy Axademusmu
Hayk  coyuanucmuyeckux — cmpan.  Ommeuena  OesmenbHocmv  Bumanus
I'pucopesckozo, kak uHUYUAmMopa u KOOPOUHAMoOpa KOONEPAMUBHLIX UCCTIE008AHULL 8
obnacmu gomomempuieckux HaOMOOEHUU UCKYCCMBEHHBIX CHYMHUKO8 3eMau no
npoepamme SPIN, yuacmuuxamu xomopou 6wviiu cmanyuu Hapoonou Pecnybauxu
boneapuu, Yexocnosayroii Coyuanucmuyeckou pecnyonuxu, Beneepcroii HapooHotl
Pecnyonuku, I'epmancroii /lemoxkpamuuecxou Pecnyonuxu, Ilonvckoti Hapoowoi
Pecnybnuxu, Cosemckoeo Corosza u Oowvedunennou Apabckoii Pecnyonuku (Ecunem).
Ocesewenvl manouzgecmuuvle haxmol u3 ouoecpaghuu yueHozo.

Kniueevie cnosa: Oodecckas acmponomuueckas obcepsamopus, Kuwunes,
Gpomomempuueckue HabAOOEHUs; UCKYCCmBeHHble cnymuukuy 3emau, SPIN
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The development of railway transport engineering in the Russian Empire in the
second half of the nineteenth century

Abstract. The article is devoted to the consideration of the features on the
development of railways and railway engineering in the second half of the XIX th
century. It is well known that railway transport in European countries emerged in the
eighteenth century, and the nineteenth century was a period of rapid development of
raiway systems, railway technology and the creation of operation technologies. The
author of the article shows that the development of railway transport engineering in
the Russian Empire began in the 30s of the XIX century and went on at a rapid pace.
It is clear that foreign technology was used at first, and foreign technology thought
was significantly influenced by technology. As the whole policy of the tsarist
government was aimed at reducing the country’s dependence on potential opponents,
the idea of forming a Corps of national transport engineers was greatly supported.
Among its graduates were such well-known engineers as P. P. Melnykov, M. I. Lypyn,
V. P. Sobolevskyi, M. A. Beleliubskyi, D. I. Zhuravskyi and others who managed to
create a national scientific school in the field of railway transport. Almost all
problems were solved independently without the help of foreign specialists. Among
them, according to the author, the most significant were “Track bed structure”, “The
development of signalling systems, centralization and block signal system” and “The
development of rolling stock ”. Based on the analysis of a large number of sources,
the author concludes, that in the second half of the nineteenth century the
development of industry in the Russian Empire went through capitalist reforms.
Expansion of domestic and foreign markets, active domestic and foreign trade led to
the need to develop means of communication. The railways proved to be the most
powerful and economically effective. They connected different regions, places of
production and consumption, facilitating, speeding up and reducing the cost of
delivery of raw materials and goods. In the 60-80°s of the XIX century there was a
significant increase of the railway network. The construction was mainly carried out
at the expense of private joint stock companies. During that period, foreign
specialists who were not interested in the qualitative development of the Russian
railway network played a major role in the construction and management of the
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railway tracks. With the increasing demand for this new type of transportation, there
was a need for technical modernization of the entire industry.

Keywords: railway transport; engineering; track bed structure; railway bridges;
railway engineering; scientific research

Introduction

The development of railway transport engineering in the Russian Empire began
in the 30s of the XIX century and went on at a rapid pace. At first, a significant
influence of foreign technical thought was felt in this direction, but later a national
school of railway engineers was formed.This was largely due to the opening of the
Institute of the Railway Engineers Corps. Among his graduates there were such
famous engineers as P.P.Melnykov, M. 1. Lypyn, V. P. Sobolevskyi,
M. A. Beleliubskyi, D. I. Zhuravskyi and others who managed to create a national
scientific school in the field of railway transport.

Due to their fruitful work, entire directionsof the national railway science were
formed and successfully developed. Almost all problems were solved independently
without the help of foreign experts.

The purpose of this article is to analyze the development of railway transport
engineering in the Russian Empire in the second half of the XIX th century.

Research methods

The methodological basis of the work comprises the scientific principles of
research, such as objectivity, historicism, systemic, complexity. 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 railway transport engineering in the
Russian Empire in the second half of the nineteenth century (Pylypchuk & Strelko,
2016; Pylypchuk & Strelko, 2017; Pylypchuk & Strelko, 2019).

Results and discussions
Track bed structure

In the Russian Empire works on improving basic elements of the railway track
were carried out in the first years of construction and operation of railways. A variety
of topographical and climatic conditions made the builders use different constructive
techniques in the construction of the roadbed.

The ballast layer on the railways of the Russian Empire was created from
various materials. On the railway line Petersburg-Moscow, the prism of the ballast
layer was two-layered (crushed stone and sand pad), and on many other railways —
with sand and gravel materials. In the construction of railways in the southern regions
of Ukraine, shell rock was used as a ballast layer. The thickness of the ballast under
the sleepers was 30-40 cm. The desire to save some money forced railways to reduce
this amount, which later led to numerous injuries of the main plane of the roadbed. In
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this regard, in the late 90's of the nineteenth century, the thickness of the ballast layer
was at least 55 cm.

In 1906, at the XXIV Congress of Railway Engineers it was decided to improve
the ballast quality through the use of crushed stone and gravel. The outline of the
main plane of the roadbed had a trapezoidal shape on single tracks, and a triangular
one on double tracks, which provided a favorable environment for water drainage.
The width of the main plane on single lines was from 4.7 to 7.6 m, on double-track
lines — from 9.4 to 11.5 m. The slopes of the roadbed, depending on the soil, were
taken as follows: 1:1, 2, 2:2. The roadbed in the transverse profile represented
embankments and excavations. For surface water runoff, ditches with a longitudinal
slope of at least two degrees were arranged (Kraskovskij & Uzdin, 1994).

Wooden railroad sleepers, as well as ballast prism, served as a rail track base for
national railways. The application of wooden sleepers was due to their relatively low
cost, simplicity of forms and advantages in operation. The dimensions of the cross
section and the length of the sleepers were determined empirically. In the concession
period of railway construction, the dimensions of sleepers were determined by the
technical conditions that were produced for each line separately. The most common
were flat sleepers, in some cases, rectangular sleepers were used. In 1886, the first
circular was issued, establishing six sizes of sleepers. Mostly these were rectangular
sleepers; flat sleepers were allowed to produce only from the oak. As joints it was
recommended to use only square-edged from four sides rectangular sleepers.

Three years later, a new circular was issued. It added to the previously
established types of sleepers six more, trimmed only on two edges, including joint
sleepers. In 1900, the Ministry of Railways trying to put things in the sleepers
economy in order, allowed the use of five more types of flat and rectangular sleepers.

Wooden sleepers rot, so it became necessary to impregnate wood with various
antiseptics - resin, and later with creosote oil, zinc chloride, etc. For this purpose,
treating plants were built in Mykolaivska, Moscowsko-Nizhnohorodska, Orlovsko-
Vitebska, Katerynynska, Kursko-Kharkivska-Azovska, and other railways. Sleepers
treating allowed increasing their life term from four to eight years. To reduce sleepers
cracking some railways tied them with various kinds of brackets, or used sleepers’
reinforcement with metal parts (Pershyn, 1978). The rail is one of the most important
elements of the permanent way. In the first years of railway operation the rails were
iron, weighing 24-35.5 kg/m, with a joint on the sleepers. Their length was from 4.6
to 6.1 m. Iron rails quickly wore out.

Therefore, they soon turned to more economical double-layer rails: the upper
part of the head was made of steel, the web and the bottomwere iron.For the first time
steel rails appeared in 1868. Since 1875 they have become widespread. In the late
90’s of the nineteenth century steel rails were laid down on all mainlines.

The rail joints were originally arranged on sleepers, the ends of the rails were
combined with a covering cast-iron rail-chair that was fastened to the sleepers. In
1858, rail-chairs were abandoned and switched to the joint on the tie, but with base
plates and strap bars, and since1868 they have begun to use suspended joints.
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With this type of joint, strap bars were first used, and then splice-bars (angular
fishplates). At first they were placed on the outside of the joint, and since 1883 they
have began to move on joints with splice-bars on both sides of the rail.

In the Russian Empire, earlier than in other states, the practice came to the
necessity of creating unified rails for the whole country. In 1874 the Ministry of
Railways adopted three types of iron and four types of steel rails. The main feature of
the type was the linear weight of 1 foot (30.5 cm) of the rail. In 1903, four types of
rails were introduced to organize the rail economy — I, II, Ill, IV. A major step
forward in the unification of rails was the approval in 1908, the four common types
of rails under the index “a” (Ia, Ila, Illaa, IVa), they had been a standard until 1947.
The heaviest was the rail Ia, which weighed 43.6 kg/m, and the lightest was IVa —
30.9 kg / m. The rails were made in length 10.68 m. Such rails existed on the railways
of the Russian Empire for four decades and withstood a six-diameter magnification in
carrying load (Zapysky RTO, 1867, p. 51). In 1903 the Ministry of Railways issued a
circular which established the maximum axle load of the rolling stock, depending on
the type of permanent way. In 1914, the circular was supplemented by Interim
guidelines, which, in turn, regulated the ratio of the most acceptable speeds of the
trains and the type of the permanent way. Thus first additional speed limit was
introduced in small radius curves. As we see, during this period, work on typing the
permanent way of the track depending on the conditions of its operation was done
(Zhurnal Obshcheho sobranyia chlenov-uchredytelei KO RTO po sveklosakharnoi
promyshlennosty ot 8 yanvaria 1871 h.).

With the development of railways consistently improved and qualitatively
changed a very important element of the track structure, allowing moving the rolling
stock from one track to another — railroad switch. It consisted of switches and toes.
First, switches with movable rails were used, then switches with point rails and
switch points appeared. At the same time point rails were located on continuous
metal switch slide plates. The first toes were movable, consisted of short rails, later
fixed cast toes began to use instead of them. Later they began using prefabricated toes
from conventional rails with steel cast tongue pieces. On most railways, two types of
switches were used: the first one was longer and the toe brand 1/11, the second of the
smaller length and with the toe brand 1/9.

Since 1886, the railways began to lay down bent switch blades, which were
produced from Williams’ rails. English lap switches were widespread. This made it
possible to reduce significantly the length of the switch lead.

Structurally the toes were of three types: continuous cast, prefabricated from
Williams rails, and prefabricated cast tongue pieces of Camlim system (Kraskovskyi
& Uzdyn, 1994, p. 213).

The development of signalling systems, centralization and block signal system

For the first time, signals on the railroad were introduced by J. Stephenson at the
Manchester-Liverpool Railroad in 1834. He suggested placing signalmen at a certain
distance that could to give signs to the engine driver. The first signals were points
that could be rotated, at night the signals were given using lanterns. In 1841,
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Englishman Gregory designed a semaphore. Just then the transition from the
movement of trains with time-interval system to the space-interval system became
possible. Means of communication were the telegraph and later telephone.

In Russia, the engineers Jacobi and Shilling worked on the problem of an optical
telegraph (semaphore). In 1849, the famous inventor Werner Siemens was invited to
Russia, who took part in the installation of the first telegraph on the St. Petersburg-
Moscow railway. From the 50s of the nineteenth century Siemens systems began to
be spread on all national railroads (Vyrhynskyi, 1938, p. 205).

A major step forward in ensuring the safety of train movement was the
introduction of a block signal system, with which the track semaphores closed for a
while, until the the train was on the relevant section of the track. The main rule of the
railway safety emphasized that there might be only one train on the crossing.
Previously, the next train was let out for a crossing only when the time required for
the previous train to pass was over. However, this system was not reliable, because it
was not possible to make sure that the previous train has already passed over the
crossing. Therefore, in 1844 the English engineer Cook proposed the principle of
blocking the track, better known as a block system. Its essence was that the track
between the stations was divided into small sections. The train could occupy a
crossing or a section of the track between the stations only if the previous train had
already fired this crossing. Thus, the space-interval system and not time-interval
system was maintained between two trains. In order to notify that the crossing was
free special devices were used. This innovation became widespread after the
invention of devices for block systems in 1859 by a French engineer Thayer. They
were first used in France on the Paris-Saint-Germain railway. A turning disk served
as a block signal which was connected with the moving tire to the running rail with
the help of the arms and levers.

When passing the train flanges of the wheels pulled the tire from the rail. This
caused the disc to be closed. At the same time, the piston installed in the mercury
brake disc raised, which kept the disk in the closed position. After a certain time
(about 6 minutes) after the passage of the train, the piston, overcoming the viscosity
of mercury, returned to its place, and the disk was closed.

After the invention of the Tayer machine, the first attempts were made to apply
automatic blocking of sections by the steam locomotive by means of electric current.
For this it was proposed to place special pedals along the track at the points of section
division. Arriving to the section the train automatically informed block post that the
section was busy. Clearing the line, the train pressed another pedal, giving signal on
the empty track. In 1867 William Robinson suggested using running rails as
conductors of electric current and created a special design of the wayside signaling
system. In 1869, he developed the first model of electric automatic block signaling,
which was demonstrated at an exhibition in New York.

In 1872, engineer Lathrih improved blocking devices by proposing electrical
semaphores. The principle of their operation was in the fact that the value of the
signal was dependent on the position of electrical devices that were at the shunting
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towers. Later, electrical systems of Siemens, Reno, Shaperon, and others appeared
(Stolpovskyi, 1891, p. 249).

In the late 80's of the nineteenth century English engineer Webb-Thomson
invented traffic wands for regulating trains movements of on single-track lines. Since
1897 they have spread on the railways of the Russian Empire. In the 80s of the
nineteenth century, the first national installations of mechanical centralization
appeared. One of the most common was the system of mutual point and signals
locking of professor Ya. M. Hordienko, first applied in 1885, first with rigid
connecting-rod, and later with flexible. Y.M. Hordienko’s invention was awarded a
prize at the All-Russian Exhibition in Nizhnyi Novhorod in 1896 and at the World
Exhibition in Paris in 1900.0n the South-Western railways, the Sikes interlocking
system systems with rugged drive, the wired of Siemens and Halske, the hydraulic of
Bianki and Servantes, and the electric of Siemens and Halske were common.

The development of rolling stock

The first commercialize locomotives for national railways were imported from
England and Belgium. The design of these locomotives was of the same type: in the
general rigid frame they had one driving wheel set of large diameter (within 1700-
1900 mm), pilot wheel sets and supporting, as well as wheel sets of smaller diameter.
Complete evaporation boiler heating surface was 50-60 m? the vapor pressure
reached 6-7 bar, capacity 70-75 hp, the maximum speed reached 60 km/h. Steam
locomotives were named “Strila”, “Bohatyr”, “Orel”, “Lev” and “Slon”.

Subsequently, steam locomotives began to be assembled in Russia, at the
Oleksandrivskyi plant in St. Petersburg, since 1844. By the time the plant had unique
equipment. Steam hammers, a lathe for pulling pipes, a gear cutting machine, a
special installation for testing metal structures, as well as mechanical and hydraulic
presses were installed in the workshops. Thanks to these technical capabilities, the
Oleksandrivskyi plant became advanced in locomotive engineering. Since 1850, in
addition to the construction of new ones, the plant has started to repair old cars and
manufactured spare parts for them. In 1846 the first cargo steam locomotive was
produced. In addition to cargo steam locomotives, during 1848-1850 years 43
passenger locomotives were built. In general the Oleksandrivskyi plant had produced
164 steam locomotives by 1851,

Further growth of the railway network required the development of locomotive
building. So, in 1869 Kolomenskyi and Kamsko-Votkinskyi plants began to build
steam locomotives, and since 1870 Maltsevski plants and plants in St. Pereburg.
Since 1892 the locomotive building began at the Briansk plant, in 1894 at the Putilov
plant, and since 1898 at the Sormov plant. These enterprises formed the basis of
locomotive development in the late XIX and early XX century.

For the first time on the territory of Ukraine, locomotives began to be built at
Kharkiv (1897) and Luhansk (1898) locomotive works. The Mykolaivsk shipbuilding
plant was partly engaged in the production of steam locomotives. New locomotives
were also built at railroad workshops in Kyiv and Odessa. By repairing the rolling
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stock and studying operational deficiencies, the workshops created the design of
locomotives and cars, which by operational qualities could serve as models for
specialized plants.

The rates of locomotive building development can be traced from the following
data: in 1846-1868 in Russia 227 locomotives were built, and in the period from
1875-1880 — 1439 locomotives were built. It was approximately 239 locomotives per
year. The construction of wagons also grew. In the period from 1875 to 1880 39280
freight wagons and 1005 passenger cars were built (Kraskovskij & Uzdin, 1994,
p. 25).

The first locomotive built at the Oleksandrivskyi mechanical plant of the
Petersburg-Moscow railway was a passenger locomotive of type 2-2-0 (the number of
uncoupled wheel pairs, the number of driving wheel pairs and the number of trailing
idle wheel pairs), later this type of locomotive received the designation of the “B”
series. It had two spooked wheels, cast iron, without counterweights, driving wheel
pairs with a diameter of 1705 mm, of which driving was the first pair. The internal
eccentric steam distribution mechanism set in motion double (expansion) spools,
which allowed reversing the machine and changing the degree of filling the cylinders
with steam. This design was a significant step forward compared with those used on
steam locomotives of the Tsarskoye Selo railway. Taking into account the flat profile
of the St. Petersburg-Moscow railway such locomotives could drive six wagons trains
at a speed of 40 km/h. Furthermore, the plant built locomotives with wheel
arrangement 1-2-0 and 1-2-1.

The first locomotives were without booths and platforms; the locomotive crew
was under the open sky. Blow-off valves opened from the outside when the
locomotive was started. The freight train developed a speed of up to 22 km/h, and a
passenger train up to 30 km / h. But at first, the locomotives were not divided into
freight and passenger. In the future, these locomotives were upgraded by installing
booths, platforms, spur gears, injectors, and buffers.

Improvements for weather protection of the locomotive brigade began to appear
from about 1865. At first these were metal sheets for protection against headwind,
than umbrellas, and finally closed booths, which was especially important in the
conditions of the northern climate. At the same time, instead of hand pumps, simple
and compact devices — injectors — began to be set up to supply water to the boiler.

In 1868-1870 the first technical specifications were made, providing for the
stipulation the type of work of the engine being designed: its type, the number of
axles in the tender, the most allowable pressure on the rail from the wheel band.
Locomotives began to divide into passenger, freight and shunting. The greatest
pressure from the wheel bands of one wheel set on the rail was allowed up to 10 tons
and in the 70s up to 21.6 tons. The capacity of freight trains of type 0-3-0 and
passenger type 1-2-0 was 300-440 hp, the weight in working condition — 32-37 tons.
The design speed of freight locomotives was 40-45 km/h. and passengers — up to 80
km/h.
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The boilers of locomotives were built horizontally cylindrical, with a diameter
of 1200-1400 mm, riveted from sheet steel, with 160-180 smoke tubes, mainly brass,
flat-section fireboxes, made of red copper. The total heating surface was 85-133 m?,
the area of the firebox grate was 1.27-1.58 m% The boiler was provided with two
injectors. Maximum steam pressure in the boilers was 8-10 at. The two-cylinder
steam engine of single-stage expansion was installed on the engine frame. On each
side on the outer side of the frame there was one cast-iron cylinder with a diameter of
394-460 mm, the piston stroke length was 553-620 mm. The valves were flat of box
members with internal steam distribution. The diameter of the wheels of freight trains
was 120-1418 mm. The diameter of the passenger trains wheels was 1520-1728 mm,
bolster springs. The locomotives were provided with trailers for fuel and water. In 60-
90, the X1X century plants built freight locomotives mainly of triaxial - type 0-3-0 or
0-4-0. Passenger locomotives were built according to type 1-2-0 or 2-2-0
(Artobolevskyi & Blahonravov, 1975, p. 27).

At the end of the XIX century on domestic steam locomotives evaporative
heating surfaces of boilers reached 150-160 m® The heating surface of the furnace
reached to 11 m% and the firebox grate area up to 2.2 m® To reduce steam
condensation, the insulation of the boiler and piping has improved. In order to reduce
heat loss in the steam engine the principle of double steam expansion (compound)
was used. In 1850, English engine driver John Nichols proposed a draft of a
locomotive system compound James Samuel. In 1852, the system of D. Nichols was
applied to freight and passenger locomotives, the results of the application were quite
satisfactory. The locomotives of the compound Samuel system were equipped with
two cylinders, having a ratio to the piston area of one to two. From a small cylinder,
the steam was blown off to the large by means of a special valve. At a certain point in
the stroke of the piston, steam passed from a small cylinder to a large one, and
expansion took place in both cylinders simultaneously. It should be noted that steam
was turned on into the large cylinder from the side of the piston working part of the
small cylinder, and not from the side of the non-working part.

In England, the most authoritative supporters of the compound system were the
chief engineer of the rolling stock of the London-North-West Webb Railway (Webb)
and the chief engineer of the rolling stock of the North-Eastern Railway (Worsell). In
1878, by way of experiment Webb remade one of the old steam locomotives in the
compound of Mallet system. This locomotive has worked 5 years. The results have
been so satisfactory that Webb decided to introduce this system in widespread use.
For this purpose in 1881 he constructed a new compound locomotive in his
workshop. It had two outer high-pressure cylinders with a diameter of 11.5 inches
and a low pressure inner cylinder diameter of 26 inches. The diameter of the driving
wheels was 6.5 ft and the steam distribution of the Joey system. The high-pressure
cylinders operated on the rear wheels, and the low-pressure cylinder on the driving
wheels. The driving and rear wheels were not coupled with each other. Due to this,
there was no need for coupling rods, and the locomotive had the same freewheeling
as a locomotive with one pair of driving wheels, but having the same coupling on the
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wheels with rails as that of a locomotive with coupled wheels. Designing this system,
Webb tried to achieve the following results:

1. Development of a large locomotive power.

2. Savings in fuel consumption.

3. Utilization of all steam force.

4. More even distribution of forces affecting on the parts of the mechanism.

5. The same freewheeling, as in locomotives with one driving axle, but with the
same coupling of wheels with rails, as in locomotives with coupled axle. New steam
train went into operation on April 3, 1882 another 29 locomotives of the same type
were built later (Stolpovskyi, 1891, p. 219). In Russia, the steam engines of the
compound system began to be used on the initiative of O. P. Borodin. The first six
such steam locomotives of the type 2-2-0 PB series were built in 1885 by Odessa
workshops for the South-Western railways. In 1868, the Vladykavkaz Railway
designed a six-axial 1-4-0 type steam locomotive with a boiler equipped with a
powerful two-cylinder compound machine. These locomotives could drive large-
weight trains, and the pressure on the rail was maintained up to 13 tons. Later,
locomotives of this type were built at the Briansk and Kharkiv plants and received a
series of ’C”. The use of such locomotives gave up to 15% fuel economy. By the end
of the 1890s, about 13% of the locomotives were compound machines mainly in the
two-cylinder version.

In 1905, the Kharkiv plant designed a compound-locomotive of type 1-4-0 of
the “Sch” series. During the period of the greatest distribution of compound steam
locomotives (1906-1909), the Kolomna and Luhansk plants built locomotives not
only for native, but also for foreign railways.

Compound-machines were used in passenger steam locomotion. Among them
are steam locomotives of type 1-3-0, designed by engineers of the Nikolaiev railroad
and the Aleksandrovskyi plant and produced by the N series in 1892. The diameter
of the driving wheels of a locomotive was 1900 mm, the pressure on the rail was up
to 15 tons. The vapor pressure was up to 12 at. With minor design changes, these
locomotives were built in other factories under the series of V°, N, well, and NP
They ran on wood, coal and oil at the beginning of the First World War.

The increase of the passenger trains speeds required more steam-producing
boilers of steam locomotives, with a steam pressure of 11-12 at, and a further
increase in the diameter of running wheels. Such requirements are related to the fact
that the “Rules of technical operation of railways” limited the number of turnings of
the driving wheels: for passenger locomotives — up to 260 r/min, for freight
locomotives up to 225 r/min. High speeds of trains were used on some railways, so
there was a need to build high-speed locomotives with large moving wheels (up to
2000 mm in diameter for passenger and 1300 mm for freight), although this reduced
the traction force of locomotives to some extent. By reason of the necessity to
improve traffic safety in 1891, the “Rules for the Design, installation, maintenance
and inspection of steam boilers” were enacted, and the “Rules for testing action of
velocimeter” were introduced. According to the circular of the Ministry of Railways
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on the frontal part of high-speed trains’ locomotives, it was supposed to put fanlights
on with a silver-plated or nickel-plated reflector.

Constant contradictions between the requirements of the growth of traction and
the limitation of loads from moving wheels on the rails forced the designers to look
for new solutions. One of them was the combining of several wheels with a thrust
(driving rod). By the end of the XIX century passenger locomotives had up to three
coupling axles, and freight - up to four; the load from the wheel set on the rails was
13 tons.

In 1902, on the initiative of Ye. Ye. Noltein, the Kolomna Plant equipped the
first locomotive in the country with a superheated element (series Zh of type 2-3-0).
With the start of use of superheated steam, which provided savings of up to 25% of
fuel and about 35% of water, round piston throttle that reliably maintained the
temperature of saturated steam at 300 - 350 degrees Celsius became widespread. The
increase in the size and weight of the boilers, which accounted for the majority of the
total weight of the locomotives, led to an increase in loads on the rails, which were
limited by norms. In this regard, coupling wheel sets, the number of which reached
five were introduced additionally. However, placing them in one rigid frame made it
difficult to fit locomotives into curved sections of the track. To solve this problem,
engineers and designers of steam locomotives went for some complications of the
crew part: the introduction of flangeless wheels, acceleration of axles in axle boxes,
axle boxes in the frame, and thrust bearings on the axial pins. Also, there appeared
designs of duplex locomotives with two steam engines. The heating surface of the
boilers was 200 m?; the vapor pressure was 12-13 atm. The use of superheated steam
contributed to the operation economy of the machines. The diameter of the wheels of
locomotives with the aim of increasing the traction force was set in the optimal
dimensions: passengers 1830-1920 mm, freight — up to 1320 mm. Passenger
locomotives had a design speed of 115-130 km/h, and freight up to 70 km/h. The load
from the movable wheel sets on the rails was 16-17 tons. Capacity at the calculated
boost of the boiler overload operation and the machine reached 1500 h.p. From
January 1913, in order to identify locomotives, a single series system was introduced
for the entire railway network. Prior to that, railways ordering steam locomotives at
the plants, independently assigned series in an arbitrary manner, as a result of which,
on different railways, locomotives had the same types of series, but different in
characteristics and wheel arrangement (Artobolevskyi & Blahonravov, 1975, p. 30).

In 1913, the Russian Empire's locomotive fleet was 18695 locomotives (on all
private and state railways combined), including 3550 passenger ones. Out of the total
number of locomotives, 54% were built in 1900-1913. On average, there were 32
locomotives per 100 kilometers of the network, while private railways, which
accounted for approximately 30% of the total network, had 1.5 times less steam
locomotives. The average daily mileage was about 112 km. 67% of the total number
of steam locomotives operated on coal, spending 7200000 tons a year. 26% used oil
and fuel oil (1.8 million tons), some were heated with firewood (5.2 million cubic
meters). In general, some series of domestic steam locomotives were at the level of
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the best examples of world steam locomotive in terms of workmanship and design.
This was facilitated by scientific developments, theoretical and experimental studies
performed by members of the Mechanics and Construction Department of the Kyiv
branch of the Russian Technical Society, O. P. Borodin, L. M. Levi, Ya. V.
Shotlander and other specialists in the field of steam locomotive engineering, who
gained recognition both in Russia and abroad. During the First World War, the
production of locomotives fell sharply; a significant part of the locomotive fleet was
disabled, which caused great difficulties in organizing the movement of trains.
(Isaienko, 2016, p. 35).

In general, steam locomotion in the Russian Empire has undergone four
successive stages in its development. The first stage was from 1834, from the
locomotive of the Cherepanovs, to the 60-ies of the XIX century. The need for
locomotives of a small number of railway tracks (their total length in 1860 was about
1700 km) was mainly provided by two small factories. The second stage — from 1860
to 1870 — coincided with a significant increase in railway construction. The third
stage — from 1870 to 1900 — is characterized by the significant development of
Russian steam locomotive building, its formation as an independent industry branch.
The fourth stage — from 1901 to 1917 — is associated with significant progress in
increasing the capacity of the newly built steam locomotives and the development of
scientific foundations of their design and operation (Stolpovskyi, 1891, p. 219).

In view of the above, we can conclude that in the second half of the nineteenth
century the development of industry in the Russian Empire went through capitalist
reforms. Expansion of domestic and foreign markets, active domestic and foreign
trade led to the need to develop means of communication. The railways proved to be
the most powerful and economically effective. They connected different regions,
places of production and consumption, facilitating, speeding up and reducing the cost
of delivery of raw materials and goods. In the 60-80’s of the XIX century there was a
significant increase of the railway network.Theconstruction was mainly carried out at
the expense of private joint stock companies. During that period, foreign specialists
who were not interested in the qualitative development of the Russian railway
network played a major role in the construction and management of the railway
tracks. With the increasing demand for this new type of transportation, there was a
need for technical modernization of the entire industry.

Since the 30-ies of the XIX ™ century the process on creating a national railway
with the entire infrastructure started: the formation of a carriage and rolling stock
fleet, the development of a track network, the organizational formation of the
industry as an economic unit. This process was associated with scientific researches’
development in all these areas.
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I'ypinuyk CiTiiana
Jlep>xaBHUM YHIBEPCUTET 1HPPACTPYKTYPH Ta TEXHOJOTIN
9, Byn. Kupuniscrka, M. KuiB, Ykpaina, 04071

P03BHUTOK TeXHiKM 32J1i3HMYHOTO TPaHCNOPTY B Pocilichkiil imnepii y apyrii
noJsioBuHi XIX cr.

Anomauia. Cmamms npucesuena po32isidy 0coOIu8ocmel po3eUmKy 3aii3HUYb
ma 3ani3sHUYH020 001a0HauHA y Opyeill nonosuni XIX cmonimms. JJoope gioomo, wo
3aNI3HUYHUL mMpaHcnopm Yy €8poneucokux kpainax eunux y XVIII cm., a XIX
cmonimms 0yn0 nepio0om weuoK0o20 PO3BUMK) 3ANIZHUYHUX CUCEM, 3ANI3HUYHOL
MexHON02Il ma CMEOpeHHs eKCHIyamayitiHux mexHoao2iu. Aemop cmammi NOKA3ye,
Wo po36UMOK MEXHIKU 3aNI3HUYHO020 mpancnopmy 6 Pociticokiti imnepii po3nouascs
6 30-x poxax XIX cmonimms i npoxoous weuoOKumu memnamu. 3po3yMiNo, wo
CHOYAmK)y BUKOPUCMOBYBANUCH [HO3EMHI MEXHON02il, | ITHO3eMHA MEeXHIYHA OYMKA
CYMmeBO 8NIUBANA HA MeXHON02i0. OCKIbKU 8Cs1 NONIMUKA YapcbKoeo ypady Oyia
CHPAMOBAHA HA 3MEHUIeHHS 3A/IeHCHOCMI KPAiHU 8I0 NOMEHYIUHUX ONOHEeHmIs, 10esl
ymeopenHsa Incmumymy Kopnycy iHoicenepis wiisaxié CNnoJlyYeHHA OMPUMALA GEIUKY
niompumky. Ceped 1020 BUNYCKHUKI@ Oyau maxi 8i00Mi IHJiceHepu, sK
11 II. Menvuuxos, M. I. Jlunun, B. II. Cobonescvkuii, M. A. Benenobcwvkutl,
. 1. XKypascokuii ma iHwii, aKum 60anocs Cmeopumu HAyiOHAIbHY HAYKOBY UWKOIY Y
2anysi 3ani3HuuYH020 mparncnopmy. Maiidce 6ci npobiemu 8uUpiuly8aIucs, camoCcmiuHo
be3 Oonomoeu iHozemuux ¢haxieyie. Ceped Hux, Ha OYMKY aemopa, HauOilbu
sHauywumu Oyau  «Bepxusa 6Oyoosa xoniiy, «Pozsumox cucmem cuenanizayii,
yenmpanizayii ma Onoxysauusy ma «Pozeumok pyxomoeo cxnadyy. Ha ochogi
AHANi3y 8eIUKOI KiIbKOCmI Odicepen asmop podoums 8UCHOBOK Npo me, wjo )y opyeill
nonosuni XIX cmonimms pozeumox npomuciosocmi 6 Pocilicokiu imnepii npotiuios
wsAxom Kanimanicmuunux pegopm. Pozwupenns enympiuinboco ma 308HIUHBO20
DUHKIB, AKMUBHA SHYMPIWHA MA 308HIWHA MOP2IGHs CNPUHUHUIU HeOOXIOHICMb
PO36UMKY 3aco0i8 36’a3Ky. 3ani3Huyi GUABUNUCS HAUOLIbW NOMYI’CHUMU MA
EeKOHOMIUHO eexmusHumu. Bonu 3’ €Onysanu pizHi pe2ioHu, micys eupooHuymea ma
CHOJMCUBAHHS, NOJIE2ULYIOUU, NPUCKOPIOIOYU MA CKOPOUYIOUU GUMPAMU HA 0OCMABKY
cuposunu ma moeapis. Y 60-80-x poxax XIX cmonimms 6i00ynocs 3HauHe
3pOCMAaHHA 3aNI3HUYHOI Mmepedici. ByoieHuymeo 6 0CHO8HOMY 8el0Cs 34 PAaxyHOK
NPUBAMHUX AKYIOHEPHUX moeapucme. Y yeti nepioo eenuxy poiv y OyoisHuymei ma
VNPABNIHHI 3ANIBHUYHUMU KOJIAMU Gidiepasanu iHO3eMHi cneyianicmu, 5Ki He Oyau
3ayikasieni y SAKICHOMY PO3BUMK) POCILCLKOI 3aNI3HUYHOL Mepedxci. 3i 30inblueHHIM
nonumy Ha yeu HO8Ul 81O MPAHCNOPMY GUHUKIIA nompeba 8 MeXHIYHIl MoOepHi3ayii
8CI€l 2ay3i.
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Knwuoesi cnosa: 3aniznuunuii mparncnopm, éepxus 6y008a KoJii;
3eMJIsIHEe NOJOMHO, 3AI3HUYHI MOCMU, 3ANI3HUYHA MEXHIKA, HAYKOBI 00CII0NCEHH S

I'ypunuyk CBetiiana
['ocynapcTBeHHBI YHUBEPCUTET HHPPACTPYKTYPHI U TEXHOJIOTUI
9, yn. Kupunnosckas, . Kues, Ykpauna,

Pa3zBuTHE TEXHUKH KeJTE€3HOI0POKHOI0 TPaHCHOpTa B Poccuiickoi uMIiepuu BO
BTOpOM noJsioBuHe XIX B.

Annomayun. Cmamos nocéaujena paccmompenulo 0cobeHHoCmerl pas3eumusl
JHCENIeHBIX O0PO2 U JHCETLEIHOOOPOICHO20 000PY008aHUs 80 6mopol nonosure XIX
geka. Xopouwio uU38eCmHO, UYMO HCENe3HOOOPON’CHBIU MPAHCNOPM 6 eBPONEUCKUX
cmpanax eo3nux 6 XVIII 6., a XIX eex 0ObL10 nepuooom Ovicmpo2o pazeumuisl
JHCENEe3HOOOPONCHBIX — CUCEM, — HCENE3HOOOPONCHOU  MEXHON02UU U  CO30AHUSL
IKCNIYAMAYUOHHBIX MEXHONo2UU. Aemop cmamvu noOKA3vléaem, umo pazeumue
MEeXHUKU dHCelle3HO00podcHo20 mpancnopma 6 Poccutickou umnepuu Hauanca 6 30-x
cooax XIX eexa u npoxooun oOvicmpvimu memnamu. I[lonamno, umo cHauana
UCNONIL308ANIUCH UHOCPAHHBIE MEXHOA02UU, U UHOCMPAHHAS MEXHUYECKAs MblClb
CYWeCmeeHHo 6ausAna Ha mexHoao2uro. I[lockonvKy 6csi noaumuka yapcekoco
npasumenbcmea Ovlla HANPAGIeHa HA YMEHbUeHUe 3aB8UCUMOCMU CMPAHbL Om
NOMEHYUATbHBIX ONNOHEHMOo8, uoesi cozoanusi Mucmumyma KOpnyca UHHICEeHepOos
nymeti coobujeHus noayyuna 60avuyo noodepacky. Cpeou e2o 6blnyCKHUKO8 Obliu
makue uzeecmuvle umodcenepwvl, kax Il II. Menvnuxos, H. HW.  Jlunun,
B. II. Cobonescxuti, M. A. Benentoockuti, /]. U. Kypasckuii u opyeue, Komopwvim
y0anocs co30amsv HAYUOHALHYIO HAYYHYIO WKONY 68 001ACMU HCELe3HOOOPOHNCHO20
mpancnopma. Iloumu e6ce npobiemvl pewianuco, camocmosimenbHo 6e3 Nnomowu
unocmpanHvlx  cneyuarucmos. Cpedu Hux, no MHeHUl0 aemopd, Hauboee
3HauumviMu Ovliu «Bepxnee cmpoenue nymuy, «Pazeumue cucmem cuenanuzayuu,
yenmpanuzayuu u O10Kuposku» u «Pazeumue noosusicnoco cocmasa». Ha ocnose
ananuza O0abUI020 KOIUYEeCm8a UCMOYHUKOG asmop oelaem 8bl800 O MOM, 4Mo 60
eémopou nonosune XIX eexa pazeumue npomviuinennocmu 6 Poccuiickot umnepuu
npowino nymem Kanumanucmudeckux peghopm. Pacwupenue emympenneco u
BHEUWHEe20 PbLIHKO8, AKMUGHASl GHYMPEHHAs U GHEWHSAs MOpP206/s  Gbl36aiu
He0OX00UMOCMb pazeumust cpeocmes cessu. JKenesnvle 0opoeu oKazanucsy Haubojee
MOWHLIMU U IKOHOMUYecKU dppexmusnbimu. OHU COEOUHSANU PA3HLIE DESUOHDL,
Mecma npou3eoocmea u nompebieHus, 0oae2yas, YCKopssa U coOKpaujas pacxoovl Ha
oocmasky coipvsi u mosapos. B 60-80-x cooax XIX eexa npouzowen 3nayumenvbHulil
pocm cemu ocene3Hvlx 0opoe. Cmpoumenbcmeo 6 OCHOBHOM 6el10Cb 3d CHem
YACMHBIX AKYUOHEPHBIX 00Wecms. B amom nepuoo 6onvuiyio pons 6 cmpoumenscmee
U YNPAGIeHUuU JHCeNe3HOOOPOICHIMU NYMAMU USPATU UHOCMPAHHbIE CNEeYUAIUCHbl,
Komopbvle He ObliU 3aUHMEPeco8anbl 6 KAueCm8EeHHOM pAa38UMUU POCCULCKOU
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arcenesnooopoxcrou cemu. C ygenuuenuem cnpoca Ha dmom HO8bll 8U0 MPAHCHOPMA
B03HUKIA HEOOXOOUMOCMb 8 MEXHUYECKOU MOOEPHUIAYUU BCell OMPACIIU.

Kniouegwle cnoea: sxcene3no00poiCHbILL MPAHCNOPM, 8epXHee CMpoeHue nymu,
3eMAAHOE NOJOMHO, HCENe3HOOOPOIHCHbIE MOCMbL, HCELEIHOOOPONCHAST MEXHUKA,
HayuHvle UCCe008aAHUS
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The contribution of Academician I. H. Aleksandrov to the development of
national hydraulic engineering (on the example of scientific and engineering
approaches to irrigation problems in the Turkestan region)

Abstract. History of science and technologies as a branch of scientific
knowledge is aimed at studying the most significant ideas of prominent scientists and
practitioners and their influence on the world science development and the
technologies’ advancing. 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 scientific
theoretician, engineer, a science organizer is of high topicality due to the scale and
versatility of his scientific contribution. Scientific creative work of I. H. Aleksandrov
can be divided into five main directions of development of science and technologies:
hydraulic engineering, hydropower, geographic zoning, railway transport and
irrigation. In the context of the development of hydraulic engineering and
hydropower, I. H. Aleksandrov had world-class achievements that glorified national
science. But till recent years I. H. Aleksandrov is mostly recognized as the designer
and one of the constructors 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) or as a creator and
developer of the methodology for economic zoning of the Soviet Union. Other
achievements and ideas of Academician I. H. Aleksandrov are rarely mentioned in
the scientific papers and researches. The article concludes that the breadth of
scientific and technical interests of I. H. Aleksandrov was the result both of his
individual abilities and of the thorough theoretical and practical training received by
a young engineer I. H. Aleksandrov from the highly qualified teaching staff of the
Moscow Higher Technical School and the Moscow Engineering School of the Office
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of the Ways of Communications. |. H. Aleksandrov’s gigantic working capability
played an important role in his life as well. Great number of sources showed that
occupying different positions, I. H. Aleksandrov participated in solving complex
technical issues of contemporary epoch, and his scientific interests had always been
in the context of the tasks of the engineering and 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
in general, and to hydraulic engineering in particular. The authors assert that the
modern view on the scientific heritage of I. H. Aleksandrov in the context of the
development of hydraulic 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 almost a
hundred years ago, even today contribute to the development of scientific and
technological process.
Keywords: I. H. Aleksandrov; hydraulic engineering; irrigation projects; energy
supply projects; river flow regulation

Introduction

Ivan Havrylovych Aleksandrov (1875-1936) is considered to be one of the most
prominent hydropower engineers and hydro-technicians of the soviet period. As it is
known, I. H. Aleksandrov is the founder of the complex designs of large
hydroelectric stations and irrigation systems in the USSR. Ideas by I. H. Aleksandrov
significantly influenced the development of both soviet and world hydropower
scientific concepts and approaches. Furthermore, the original ideas of the scientist
were innovative at the level of world achievements of the corresponding period
technology. I. H. Aleksandrov’s contribution to solving the problems of irrigation of
the lands of Central Asia is surely to be considered a striking example of his
engineering creativity in the early twentieth century (Zenzinov & Ryzhak, 1978).
Historical and scientific analysis of the life and activity of I. H. Aleksandrov as a
scientist, engineer, organizer of science and technology is relevant in view of the
scale and versatility of his scientific contribution. In the context of the development
of hydraulic and hydropower engineering, the development of transport
communications, |. H. Aleksandrov had the achievements of the world level, which
glorified the national science.

O. Isaienko, in his investigation of the life path, scientific contribution, and
organizational and educational activity of academician Ivan Havrylovych
Aleksandrov, substantiates that scientific researches by I. H. Aleksandrov were
carried out in the context of the challenges of the engineering science of his time
(Isaienko O. & Isaienko S., 2016). Scientific and creative contribution by
I. H. Aleksandrov can be divided, according to O. Isaienko, into five main directions
of science and technology development: hydraulic engineering, hydropower,
geographic zoning, railway transport and irrigation (Isaienko, 2018).
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Our analysis of a large selection of historical and literary sources of the second
half of the nineteenth — early twentieth centuries about the life and activities of a
prominent engineer and scientist showed that although the breadth of scientific and
technical interests of I. H. Aleksandrov and the versatility of his gift impressed
contemporaries and successors, today there is a lack of scientific publications, which
would consider the activity and development of scientific views of Academician
I. H. Aleksandrov in the context of development of hydraulic engineering and
hydropower in our country.

This paper’s purpose is to highlight the development of I. H. Aleksandrov’s
scientific views, as well as to evaluate scientific and engineering contribution of the
Academician to the development of national hydraulic engineering.

Research methods

The methodological basis of the work comprises the scientific principles of
research, such as objectivity, historicism, systemic, complexity. 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 (Pylypchuk & Strelko, 2016;
Pylypchuk & Strelko, 2017; Pylypchuk & Strelko, 2019). The application of the
systemic principle to the work allowed investigating more comprehensively the
achievements of I. H. Aleksandrov in the field of hydraulic engineering development.

Results and discussions

In 1912 I. H. Aleksandrov was invited to work at the Land Resources
Department of the Ministry of Agriculture of the Russian Empire. He readily
accepted the proposal, since the latter was fully in line with his plans to devote
himself to solving the problems of hydro-engineering and, above all, to the problems
of using “white coal”, that is, hydropower.

However, initially during a year lvan Havrylovych was not concerned with
hydro-engineering and hydropower, but was designing concrete bridges over
irrigation channels in the Holodnyi Steppe (Turkestan). His designs of bridge spans
of various types were quickly implemented. Therefore, Ivan Havrylovych was
appointed the head of the exploration works in the Syr Darya basin, which were
carried out in connection with the planned construction of irrigation reservoirs at the
top of the river.

Appointment of a talented engineer to be the head of the exploring parties in
Turkestan seemed strange to many. Even some colleagues and friends of lvan
Havrylovych were unclear as to why the Ministry of Agriculture needed to send a
gifted engineer from St. Petersburg to the largest “shackle” of the empire — into the
Syr Darya river basin. However, such a “business trip” is easy to explain. In the years
leading up to the First World War, the interest of the government and private capital
to the problems of irrigation of the fertile lands of Central Asia increased sharply.
The government, in turn, believed that the irrigation of Turkestan was a crucial
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condition for enhancing colonialist activity in this troubled land. Only by moistening
the local lands one could expect to relocate to this royal colony some part of the
Russian peasantry, which was intended to become the pillar of colonial policy of the
Russian Empire, the defender of the interests of autocracy and Russian capitalism in
Turkestan. The interest of private businesses could also be explained simply. It was a
sober and far-sighted calculation of huge profits at the expense of the harsh colonial
exploitation of the local population, which was involved mainly in the cultivation of
valuable raw materials — cotton and other southern industrial and fruit crops. Existing
irrigation facilities were supported only by the hard and time-consuming work of the
population for whom water was synonymous with life. They could not be effectively
used to meet the new challenges posed by the tsarist government and private capital.

The development of irrigation in the Turkestan region required, along with large
allocations, the participation of first-class engineers and specialists (Hurinchuk,
2012). The last circumstance also explains the choice of the Ministry of Agriculture
to nominate Professor 1. H. Aleksandrov, a well-known St. Petersburg engineer, the
best suited for conducting large-scale studies that were of paramount importance for
the irrigation of the vast expanses of Central Asia.

Ivan Havrylovych leaves St. Petersburg, leaves a young family in a small
apartment on Vereyska Street and travels to distant and almost unknown Turkestan,
where he is awaited by new vivid impressions and his favourite practical work. Here
Aleksandrov, for the first time, demonstrates himself as a talented researcher and
irrigator in the management of research at the Syr Darya Basin. The exploration
works in Central Asia were conducted by I. H. Aleksandrov in the summer, after
which in September-October, he and his assistants returned to St. Petersburg. There,
for several months, engineers carried out the cameral processing of materials
obtained in the expedition.

As a highly educated person of his time, I. H. Aleksandrov stressed that
irrigation in Central Asia, as in other countries in the East, had existed for thousands
of years. In ancient times (BC), it was already well developed, but later due to a
number of wars and adverse political and economic conditions, irrigation in the
eastern countries degraded. In the early twentieth century Turkestan’s irrigation was
in a state of decline. The irrigation network was limited and its technical level was
very low (in general, irrigation techniques remained the same as in the old days). In
addition, within the feudal organization of economic life, irrigation systems and
structures were in the hands of the ruling classes not wishing to invest in upgrading it
or at least in developing the system.

One of the most developed in the irrigation terms in Turkestan, the Fergana
Region — the “pearl of Central Asia” as it was sometimes called at those times — is
located in the Syr Darya Basin, yet in the pre-revolutionary period (until 1917-1924)
it had nevertheless hundreds of thousands of hectares of non-irrigated land. These
undeveloped lands under proper irrigation could give the most valuable crops: cotton,
grain, fruits, grapes etc. However, the local and foreign capital as well as the tsarist
government spent only a pitiable sum on the irrigation of the lands. During the period
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from 1883 to 1917 the cost of capital irrigation works in some part of the territory of
the former Turkestan amounted to only 36.4 million rubles. These costs were
sufficient to complete the irrigation works of only 80000 hectares of old and new
lands (Shamsutdynov, 1949, p. 14). With great difficulties, progressive domestic
hydro-technicians sought scarce funds for research and exploration aimed at
improving the irrigation of Central Asia. After all, this was a vital condition for the
development of the region’s richest agricultural resources and the fight against the
terrible impoverishment of the local peasantry.

The exploration works in the Syr Darya Basin over several years (until 1917)
provided material for the development of a project for irrigating half a million
hectares of land in south-eastern Fergana. This project was “implemented” by
I. H. Aleksandrov in 1918. The project covered large tracts of irrigated land in
Skobeliev, Kokand, Osh and Andijan regions. It should be noted that these lands on
the left shores of Syr Darya and Kara Darya, had previously attracted the attention of
private entrepreneurs. In 1910 and 1912, attempts were made to obtain concessions
from the tsarist government for their irrigation. The project of irrigation of these
lands, proposed by private entrepreneurs, involved the construction of a dam on the
Naryn river, the principal structure of the main canal crossing the Kara Darya
aqueduct (approximately along the Andijan river meridian) and running parallel to
the Central Asian railway line up to the river Kokand. This channel was expected to
irrigate more than 200,000 ha of desert land.

Having thoughtfully studied the previously developed plan, Ivan Havrylovych
proposed a completely different project, which was fundamentally different from the
previous one in that water was used not from the Naryn river but from the Kara
Darya and smaller mountain rivers that flowed from the Altai Ridge: the Ak-Bura
river, the Soh, the Shakhimardan and others. The Kara Darya river is a large tributary
of the Syr Darya. Developing a project for regulating the drainage of Syr Darya,
I. H. Aleksandrov was convinced that Kara-Darya waters could be used for irrigation
of about 500000 hectares, and this solution of the problem was to give the most
rational distribution of water in the Syr Darya basin and release the waters of the
Naryn for irrigation of the Dalversinskyi and Holodnyi steppes.

The project by I. H. Aleksandrov envisaged regulating the runoff of the Kara
Darya by means of a large reservoir, in which water could be stored during the period
when it was not needed for irrigation, and given to the river at times of lack of water
in the irrigation network. Ivan Havrylovych considered the most suitable place to
construct a reservoir near the village of Kampir-Rawat, where the high rocky shores
converged at a close distance. All these circumstances, as I. H. Aleksandrov noted,
allowed “comparatively profitable to build a dam and form a giant reservoir of
water”. The irrigation project of south-eastern Fergana was drawn up by
I. H. Aleksandrov according to the materials of the exploration works, which were
carried out for 4 years, from 1913 to 1917 (Aleksandrov, 1923a). The project
impressed not only with the originality and brilliant technical design, but also with
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the enormous research material, on the basis of which the author built undoubtedly
the best irrigation scheme for that time.

Regarding his project in comparison with the proposals of the earlier period,
Ivan Havrylovych gave the following considerations:

1. To irrigate the left-bank (southeast) Fergana the waters of the Kara Darya
should be completely used; the waters of both Naryn itself and those stored in
reservoirs located in the upper Naryn should be used completely for irrigation of the
Holodnyi and Dalversinskyi steppes and lands in the lower reaches of the Syr Darya.

2. The Kara Darya water should be used more sparingly, since winter runoff
should also been fully utilized.

3. The length of the main canal and with it the amount of wasted water should
be reduced.

4. The need to construct a large aqueduct through the Kara Darya is then
eliminated.

5. The channel route should go higher than planned in the project of private
entrepreneurs. Due to this, a large amount of land was involved in the irrigation area
and water use was regulated over a large area. In other words, the “command area” is
expanding, that is, the irrigation area by the waters of this large channel.

6. In the area of subordination to the channel there were included the lower
sections of Ak-Bura, Aravan-Sai, Isfayrak and Shakhimardan systems, which were
not sufficiently provided with water.

7. The use of differences in the rivers’ flows to generate electricity should pay
back the cost of their construction and give a sufficient amount of energy to supply
Fergana (Aleksandrov, 1923a, p. 179).

The proposal to use the hydraulic differential energy was first put forward by
I. H. Aleksandrov in the hydraulic engineering and science. It was a very important
innovation in the creation of irrigation facilities. For the first time, a prominent
engineer considered the close combination of irrigation problems with the wide and
rational application of water resources of Central Asian rivers (Aleksandrov, 1923Db).

Large-scale studies of this kind are supposedly “harbingers” of his later projects
of large hydropower plants (including in Central Asia). Yet while conducting
research in the Syr Darya basin, Ivan Havrylovych confidently predicted the great
importance of the Central Asian rivers as a powerful source for obtaining cheap
electricity. Of course, he considered receiving this energy in connection with the
construction of irrigation facilities. Proposed by I. H. Aleksandrov, ideas about
combining irrigation tasks with obtaining cheap electricity through installations built
on large irrigation canals and dams of reservoirs were absolutely original in technical
terms. These ideas, further developed by Ivan Havrylovych and other home scientists
and engineers, led to the remarkable successes of the complex design of hydropower
structures in the former USSR.

The preparation of the irrigation project for south-eastern Fergana and the
Tashkent region was preceded by extensive work on the study of the Syr Darya basin,
the results of which were outlined by I. H. Aleksandrov in articles and separate

180



http://www.hst-journal.com/

http://www.hst-journal.com Icmopis Hayku i mexHiku, 2019, mom 9, sun. 2 (15)
History of science and technology, 2019, vol. 9, issue 2 (15)
publications: “Surveys on the arrangements of reservoirs in the upper reaches of the
Syr Darya River” (1914) (Aleksandrov, 1914), “Regime of rivers of the Syr Darya
River Basin” (1923) (Aleksandrov, 1923c), “Regulation of the flow of the Syr Darya
River and prospects of irrigation in its basin” (1923) (Aleksandrov, 1923d) and
others.

Ivan Havrylovych realized that only new forces and hard work would be able to
turn backward and beggarly Turkestan of those times into the area of innumerable
people’s riches, “... the development of material culture in the Tashkent region,” the
scientist wrote, “will always be connected with the development of irrigation and
energy supply, since no crops are possible at all in Turkestan without irrigation, and
energy is important especially in Tashkent region, which promises to become the
main industrial centre of Turkestan in the future, deep wounds caused to the economy
in the last decade, will quickly heal with the friendly work of the young forces”
(Aleksandrov, 1923b, p. 56).

Conclusions

On the basis of a large number of sources it is determined that occupying various
positions . H. Aleksandrov successfully participated in solving complex technical
issues of hydraulic engineering. One can substantiate that scientific researches by
I. H. Aleksandrov were carried out in the context of the challenges of the engineering
science of his time. Scientific and creative contribution by I. H. Aleksandrov can be
divided into five main directions of science and technology development: hydraulic
engineering, hydropower, geographic zoning, railway transport and irrigation. The
hydraulic engineering period in the scientific activities by I. H. Aleksandrov was the
first where the future Academician applied his knowledge, skills, enormous
organizing abilities, and proved his potential. The ideas of I. H. Aleksandrov were
frequently linked with scientific ideas and concepts of his predecessors:
P. P. Melnykov, D.I. Zhuravskyi, M. A. Beleliubskyi, S. D. Kareisha and others.
However, they always were creatively re-thought by the talented scientist and
engineer (Isaienko, 2013). It demonstrates that the works of I. H. Aleksandrov is a
significant contribution to the development of hydraulic engineering and hydropower
science, through which the scientist occupied the position of one of the leading
scientists and brightest engineers of his time.
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Icaenko CaitTiiana
Jlep>xaBHUI YHIBEpCUTET IHPPACTPYKTYpPHU Ta TEXHOJIOTIN
9, Byn. Kupuniceka, KuiB, Ykpaina, 04071

Buecok akagemika L. I'. AslekcaHapoBa y poO3BUTOK IiAPOTEXHIKH (HAa NPUKJIALL
HAYKOBHMX TA IH/KEHEPHUX MiAX0AiB 10 npodJiem ipurauii Typkecrany)

Anomauia. Icmopis nayku ma mexHiku 5K 2any3b HAYKOBUX 3HAHb CHPIAMOBAHA
HA 8UBYEHHS HAUOLIbUWL 3HAYYWUX [0ell BUOAMHUX BUEeHUX MdA NPAKMUKIE ma IXHIill
8NIUE HA NPOCYBAHHS YUX MEXHON02il ma c8imoeull po3eumox Hayku. Ha oymky
asmopie cmammi, 00Hi€l0 3 makux ¢hicyp nouamxy XX cmonimms € axkaoemix
L I'. Anexcanopos. Icmopuunuii ma HayKo8uil auaniz cumms ma OSIbHOCHI
L I'. Anexcanopog 5K HAYKOB020 mMeOpemuKa, IiHdiCeHepa, Op2aHizamopa HAayKu
BUDISHAEMbCSL  BUCOKOID — AKMYANbHICMIO — 3A80AKU  Macuimabhocmi — ma
VHigepcanibHOCmi 1020 — HAykogoeo  eHecky.  Haykoso-meopuy — pobomy
L I'. Anexcanoposa modicHa po30itumu HA N’SAMb OCHOBHUX HANPSAMKIE PO3GUMKY
HAyKu [ mexHonoz2iu: 2iopomexHiyne 0yOiBHUYMBO, 2iOpoeHepeemuKa, 2eocpagiune
PAUOHYBAHHA, 3ANIBHUYHUL MPAHCNOPM MA 3POULeHHS. Y KOHMeKCmi pPO36UMKY
eiopomexuixu ma eciopoenepeemuxu 1. I'. Anexcanopos mas 00cscHeHHs C8IM0B020
pi6HA, AKI  NpOCAAGNANU  HAYIOHANbHY HAYKY. Ale 00 OCmaHHix  poKis
L I'. Anexcanopog 30e6inbuioco 8U3HAHUU NPOESKMAHMOM i OOHUM i3 OYOiBeIbHUKIG
Hninposcoxoi I'EC nobnuzy 3anopivcocs (1927-1932) (8in niocomysas npoekm i
Kepysaeg 6yoisHuUYymeom Haubiibuioi Ha mou yac 8 €sponi 2iopoenekmpocmarnyii) abo
JdHC AK meopyem ma PO3POOHUKOM MemOoO0a02ii eKOHOMIYHO020 PAUOH)BAHHSL
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Paosancoroco Corozy. Inwi oocaenenns ma ioei akademika I. I'. Anexcanoposa pioxo
32a0yomsb Yy HAYKOBUX Npaysix ma O0CHiOdceHHAX. Y cmammi pobumsbcsi 6UCHOBOK,
Wo wupoma Haykoso-mexHiyHux inmepecis 1. I'. Anexcanopoe 6yna pe3yromamom K
11020 THOUBIOYaANbHUX 30i0HOCMEll, MAK | pemenbHoi meopemudHoi ma npaKmudHoi
nideomoseku,  AKy — ompumas  monoouul  indxcenep 1. I. Anexcanopos  8i0
BUCOKOKBANIPIKOBAH020 BUKNAOAYLKO20 CK1a0Y MOoCKO8CbK020 8UL020 MEXHIYHO20
yuunuwa ma Mocko8cbko2o iHaHceHepHo20 yuunuwa Ynpasninua wiisaxie cnoy4enHs.
lizanmcwka npayezoamuicms 1. I'. Anexcandposa maxooic 8i0iepana 8axciugy poiv y
toco axcummi. Benuxka kinvxicms Odxcepen noxasana, wjo 3aumarouu pizHi nocaou,
1. I'. Anexcanopos 6pas yuacms y GUpiuleHHi CKIAOHUX MEXHIYHUX 3A80AHb CYUACHOT
LlOMY enoxu, a U020 HayKo8i iInmepecu 3a8x4cou 0YIu 8 KOHMeKCmi 3a80aHb IHICeHepil
ma Hayku moeo uacy. I I. Anexcanopog iniyitoeas Haykosi OUCKycii wooo
0yOisHUYymMea nopmie i KaHalie, y C80ili pobomi GIH BCLIAKO CHPUSE PO3BUMKY
BIMYUZHAHOI NPOMUCIOBOCMI 3A2ANIOM, mMa 2IOpOMexHIKU 30Kpema. Aemopu
CMBEPOANCYIOMb, WO CYUACHUL No2na0 Ha Haykosy cnaowuny l. I'. Anexcanoposa y
KOHMeKCmi  pO36UMK)Y  2IOpOMeXHIKU,  2lOpOoeHepeemuku ma  3a1i3HUYHO2O
MPAHCcnopmy 0OHO3HAYHO BUZHAE, WO 8 KOHYEHMPOBAHO-V3A2AIbHEHOMY U201 ioel,
meopii ma Kouyenyii, GUCYHYMI mMa HAYKOBO OOIPYHMOBAHI AKAOEeMIKOM
L I'. Anexcanoposum matidce cmo poKié momy HAGIMb Cb0200HI CHPUSAIOMb PO3BUMK)
HAYKOBO-MEXHIYHO20 NPOYECY.

Knwuoei cnosa: I I'. Anexcanopos, ciopomexuiune 0y0i@HUYMBO, NPOEKMU
3POULEHHA, NPOEKMU eHeP2ONOCMAYAHH, Pe2yNI08aHHs meyil piuKu

Hcaenko Asiekcanap
AO «Ykp3ani3HULs»
5, yi. TBepckasi, Kues, Ykpauna, 03680

Hcaenko CBetiiana
['ocynapcTBeHHBI YHUBEPCUTET HHPPACTPYKTYPHI U TEXHOIOTHI
9, yn. Kupunosckas, Kues, Ykpauna, 04071

Bruaan akagemuka W. I'. AslekcanapoBa B pa3BuTHE THAPOTEXHUKH (HA
NnpuMepe HAYYHbIX U HHKEHEPHBIX MOAXO0A0B K NMPodjeMaM UPPUT AU
Typkecrana)

Annomayun. Mcmopus Hayku u meXHUKU KAk OMPAcib HAYYHO2O 3HAHUS
HANpaeleHa Ha u3yyeHue Hauboaee 3HAUUMBIX UOel BblOAIWUXCS VUEHbIX U
NPAKMUKOS U UX BIUAHUS HA PA3BUMUEe MUPOBOU HAYKU U pazsumue mexnonocui. 1o
MHEHUIO asmopos cmambvl, 0OHUM U3 Makux oeamesei Hauyana XX eéexka AGusemcs
akademux U. I'. Anexcanopos. Ucmopuko-HayuHbvlil aHaiu3 HCU3HU U 0essmelbHOCmu
U. I'. Anexcanoposa Kax HAyyHO2O0 MeEOpemuKda, UHIHCeHepd, Op2aHu3amopa HAayKu
umMeem BblCOKYI0 AKMYAIbHOCMb 01a200aps MACUimMabHOCMU U YHUBEPCATbHOCMU
e2o0 Hayunozo ekaaoa. Hayuno-meopueckyio pabomy U. I'. Anexcanopoéa moNCHO
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pazoenums HA NAMb  OCHOBHLIX HANPABIEHUU PA3BUMUS HAYKU U MEeXHUKU!
2UOPOMeEXHUKA, 2UOpOoIHepeemuKa, eeozpaghuueckoe patioHuposanue,
JHCENIe3HOOOPOIICHBINL  MpAHCNOpM U uppueayus. B kowmexcme  pazeumust
auopomexuuxu u euoposnwepeemuxu y H. I'. Anekcanoposa Ovliu 00CmMudiICeHUs
MUPOBO20 YPOBHSL, KOMOPbIE NPOCIABIALU OmeyecmeenHyo HayKy. Ho 0o nocieonux
nem U. I. Anekcanopos 6 OCHOBHOM U38ecmen KaK NPOEKMUPOSWUK U OOUH U3
cmpoumeneu /[nenposckoti I'IC noo 3anopoxcvem (1927-1932) (om nodcomosun
npoekm U pYKOBOOUNl — CMPOUMENbCMEOM  KpYnHeuuwlel  HA MO  8peMs
euopoanekmpocmanyuu 6 Espone) unu xax cozoameins u pazpadbomuux Memoooi02un
aKkoHOMUYeckoeo 3onupoganus Coeemckozo Coroza. [pyeue docmudicenus u uodeu
akademurka HU. I'. Anexcanoposa peoko YNOMUHAIOMCA 6 HAYYHbIX padomax u
uccnedosanusix. B cmamve Oenaemcsa 6vl600 o0 mom, umo wupoma HAY4HO-
mexHuueckux umnmepecos H. I'. Anexcanoposa oOviia pe3yibmamom, Kak e2o
UHOUBUOYATILHBIX  CNOCOOHOCMEl, MAK U OCHOBAMENLHOU Meopemudeckol U
NPAKMUYECKOU n0020MOBKOl, NOTYYeHHOU MOTIOObIM UHOICEHEPOM
U. I'. Anexcanoposovim om 8bICOKOKBANUDUYUPOBAHHO2O npogeccopcrko-
npenooasamenbcko2o cocmasa MocKko8CK020 8blcuiec0 MEXHUYECKO20 YUUIUWA U
Mockosckoeo undicenepHo2o yuunuwa Ynpasienus nymei cooowenus. I ueanmcexas
pabomocnocoonocmo U. I'. Anexcanoposa cviepana 8axiCHYIO POib U 8 €20 JHCU3HU.
MHnooicecmeo  UCMOYHUKO8  NOKA3AIU, UYMO  3AHUMASL  pasHvle  OO0JHCHOCHIU,
U. I'. Anexcandpos yuacmeosan 6 peuwleHuu CJLONCHbIX MeXHUYeCKUx 6Onpocos
COBPEMEHHOU dNOXU, U e20 HAYUHble UHmMepechl 8ce20d Obliu 68 KOHmeKCcme 3a0ay
MexXHUKY u Hayku e2o epemenu. U. I'. Anexcanopos unuyuuposan Hayunvie OUCKYCCUU
0 cmpoumenbcmee NOPmMos U KaHalos, 8 c8oell pabome oH 8CA4ECKU CHOCOOCMBO8AIL
PA36UmMuUI0  OMe4eCmMEeHHOU NPOMBIUIEHHOCU 68 YeloM U 2UOpPOMmexHuKe 8
yacmuocmu. Aemopuvl ymeepaicoaiom, Umo COBPEMEHHbL 63271510 HA HAYYHOe
Hacneoue  U. I'. Anexcanoposa 6  Kowmekcme — pazgumus — 2UOPOMEXHUKU,
2UOPOIHEP2EMUKU U IHCENE3HOOOPONHCHO20 MPAHCHOPMA OOHO3HAYHO NPUSHAEM, YO
8 KOHYEHMPUpPOBAHHO-0000WEHHOM 6ude uoeu, meopuu U KOHYenyuu, Komopwvie
8bI0BURAIOMCA U HAYYHO 00OO0CHO8wI8aomcs akademukom H. I'. Anexcanoposwim
noumu cmo Jaem HA3ao, 0adce Ce200Hs CHOCOOCMBYIOm pa3eumulo HAay4Ho-
MexHu4ecKo20 npoyecca.

Knwuesvie cnosa: U. I Anexcanopos, 2cudpomextHuxka, uppueayuoHHvie
NPOEeKmbl; NPOEKmMbl IHEPLOCHADIHCEHUSA, pe2yIUPOBAHUe CIOKA PeK
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Development of communication science, computer science and cybernetics in the
1940s — 1950s

Abstract. This publication presents the emergence of the new sciences that are
most important for today’s world: communication science, cybernetics, the theory of
information, and the theory of the noosphere in the 1940s — 1950s. The purpose of
this article is to analyze the total scientific achievements in Eurasia at the time of the
Second World War. This was a bright phenomenon in the formation of new
revolutionary theories. Works of Chicago-based and Frankfurt-based schools of
thought, the theoretical concepts of T. Adorno, M. Horkheimer, H. Lasswell,
P. Lazarsfeld, and other researchers laid the foundations of the communication
science and contributed to the breakthrough in a number of the key subject areas. A
system approach to and a comparative analysis of the causes and subsequent
consequences of the achievements ar that time for today’s world served as a
methodological basis for a comprehensive consideration of large-scale studies of the
past. The scientific novelty of this historic study consists in the interdependence and
complementarity of the theoretical and practical achievements in the 1940s and
rethinking of their importance in the structure of concepts in the 20™ century.
Industrial and military goals associated with the automatic management and
communication processes required fundamentally new approaches and achievements.
When World War 11 broke out, N. Wiener worked on these problems aiming at
creating a computer, which pushed him to the idea that the principles of managing
biotic and abiotic systems are the same and to the cybernetic concept development. In
the mid-1940s, J. von Neumann built the first digital computer. In 1945-1947,
A. Turing worked, as an inventor of “a universal machine”, on the “electronic
brain” project and was the first to develop a number of programs for it. In 1942,
C. Shannon published his work dedicated to the theory of information permitting a
constellation of researchers to lay the foundations of the theory of communication.
V. Vernadsky’s noosphere concept proposed in 1944 was particularly important. At
present, the ideas of that period are gaining new importance as a basis for the single
planetary management system.

Keywords: history of science; noosphere; theory of information; theory of
communication; management
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Introduction

The relevance of the management, information, and communication interaction
in the 20" century science development history and an analysis of their role in the
social evolution of the global civilization are triggered by transformation processes in
many areas of society’s life activities and crises occurring today. The processes of
rethinking the nature and essence of communication in the public life, in the
management of economic, social, and political activities launched in the second
quarter of the 20" century resulted in fundamental scientific achievements in the
1940s and emergence of new sciences: theory of information, theory of
communication, cybernetics, and theory of noosphere. An analysis of a particularly
productive period of development of the communication science and management
theories in the mid-20" century should contribute to the new rethinking of the past
scientific ideas. This is necessary for better understanding today’s crisis stage of the
humankind development at the end of the first quarter of the 21* century.

The historical scientific heritage of the 20™ century in the area of information,
communications, and cybernetics was also described in the works of national
researchers such as V. lvanov, A. Kholod, L. Khomenko, V. Rezun, O. Zernetska,
and others. Foreign researchers looking at that period and achievements of the
thinkers of that time from today’s perspective include N. Dergunova, O. Gnatyuk,
M. Kuznetsov, A. Lerner, N. Luhmann, L. Matveeva, E. Wartella, F. Webster,
M. Zavgorodnaya, and a number of other authors. However, this issue has not been
adequately studied in a comprehensive and consistent manner.

Individual aspects of 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 the 1920s — 1930s) (Kislov, 2019).

Object

Reflect the processes of the communicology genesis, types and models of
communications, sources and the basic paradigms of social communications,
theoretical problems issues of different marketing communication integration and
maintenance of an information exchange in communicative systems in the twentieth
century to form the concept of how to turn communication into mass communication
was formed into one of the key mechanisms forming state and public administration.

Research methods

A system approach and a comparative historical analysis of research works that
allowed making an information and technology revolution in the second half of the
20™ century served as a methodological basis for a comprehensive study of the ideas
and achievements of the thinkers working in the 1940s, which laid the foundations
for the understanding of managerial, information and communication processes. A
system analysis of research works of that period should contribute to the historical,
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philosophic, and practical rethinking of the importance of works written in that period
for the theoretical achievements in the second half of the 21% century.

Results and discussion

By 1940, all the preconditions based on a deep analysis of the role, methods, and
technique of the propaganda, ways of the society development and management were
available for the formation of a complex of new research areas. There were good
conditions for the emergence of sciences that later changed the humankind
development course: communication science, computer science, cybernetics, and the
general theory of management. Two fundamental areas, two paradigms were formed
to generalize a diversity of approaches to studies of the phenomenon of
communication and communicativeness of human societies for decades to come.
These scientific areas were defined as structural and functional, sociocultural ones.
H. Lasswell, who proposed a concept of “indoctrination” (Lasswell, 1948), was one
of the originators of the former. Earlier, in 1944, P. Lazarsfeld along with B. Berelson
and H. Gaudet proposed a theory of a two-level flow of information (Lazarsfeld,
Berelson, Gaudet, 1944). The researchers of the sociocultural area, based on socio-
psychology, reduced the social role of communication to its utilitarian understanding
as a system fulfilling its pragmatically preset functions. The theoretical justifications
of this concept were developed a decade later.

In the 1940s, the Rockefeller Foundation offered to fund the projects involving
the study of the media’s impact on the electors’ choice by engaging in these activities
many researchers who had emigrated from Europe. Diverse and disparate works and
data obtained in that area were generalized by P. Lazarsfeld, who determined the
ways and methods of the efficiency of the media’s communicative activities.

In 1941, T. Adorno started working on the “critical theory of society” at the
Social Research Institute and, in 1942, jointly with M. Horkheimer, set out to develop
the central theme of its work: criticizing the manipulative nature of technology used
by the mass culture to form mental and behavioral stereotypes of a consumer
society’s ordinary members. In 1944, the first mimeographical book by
M. Horkheimer and T. Adorno “Dialectic of Enlightenment” titled “Philosophical
Fragments” was published in the USA. The book was published in 1947 in
Amsterdam bearing its full title (Kuznetsov, 2011, p. 21).

This book was the brightest work of the Frankfurt school. At present, it is still
estimated to be one of the classic philosophic works of the 20™ century. In their book
“Dialectic of Enlightenment”, the authors provided a brief and schematic exposition
of a wide and multifaceted complex of philosophic ideas, describing a crisis situation
prepared for the western culture and civilization in the 20™ century (Horkheimer,
Adorno, 1997). An analysis and a tough verdict of the civilized project of five
centuries was based on the specific communicative strategy consisting both in the
way of structuring the text of the work not corresponding to the generally acceptable
standards of such treaties and in a special type of the discourse used, which appeals to
the creative thinking of readers and rules out any mentor dictate. This was a sort of a
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message and warning aimed at the next generations, i.e. the present-day society,

about the problems that arose and continue arising as a result of the information and

communications technology development (Kuznetsov, 2011, p. 41; Jensen, Craig,
Pooley & Rothenbuhler, 2016).

Research of mass communication processes was particularly on the rise in the
mid-1940s. This is when the conceptual understanding of communication based on
the model methodology proposed by H. Lasswell in the early 1940s was established
and developed. His formula published in 1948 and consisting of five elements
modeling the process of communication exchange from the communicator to the
recipient (audiences) includes the concept of efficiency (process efficiency) (Kislov,
Romanenko & Chaplay, 2018, p. 9).

This component defining the practical communication efficiency asked
questions that could be answered by cybernetics, a new science back then. American
researcher and mathematician N. Wiener was its founding father. As World War I
broke out, N. Wiener, guided by designing engineer V. Bush, participated in the
creation of a computer for a ballistic analysis and gun control. This made him focus
on the general issues of automatic management and principles of functioning of
negative feedbacks in the automatic regulation systems. Work on these issues pushed
him to the idea that the principles of managing biotic and abiotic systems are the
same and to the cybernetic concept development. This subject area was also
contributed by the theoretical work of A. Turing dedicated to the ‘“universal
machine”, published in 1937. N. Wiener’s famous book “Cybernetics: Or Control and
Communication in the Animal and the Machine”, published for the first time in 1948,
gave rise to revolutionary events in the world of science and caused deep changes in
the view of the world (Wiener, 1983). Later, N. Wiener’s cybernetic concept was
stated in his book “Cybernetics and Society”. N. Wiener’s ideas about the essence of
information and entropy, their role in organization systems, the role of feedback as an
optimization basis of the communication process had a direct impact on the later
works that led to the creation of full-scale theories of information and
communications.

N. Wiener’s cybernetic ideas, achievements of H. Lasswell, P. Lazarsfeld, and
other researchers concerning the communications modeling encouraged new ideas of
the nature of information, laid the foundations of the computer science and the
communication science. The theory of information was founded by American
engineer and researcher C. Shannon, who relied on practical works dedicated to the
improvement of means of communication, coding and decoding during World War II.
According to C. Shannon, information in hardware and software is a message
transmitted in the form of signs. In his theory of information, these are not just
messages, but only those that change or reduce significant uncertainty. In
C. Shannon’s opinion, information means “removed uncertainty”. His pragmatic
approach made it possible to use quantitative methods of calculating information
transmitted by means of communication (communication channels), which received
its terminological definition in the European languages back in 1928, when
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R. Hartley introduced this scientific term as a quantitative measure of messages. This
was an artificial model restriction of the information phenomenon concept for the
sake of its practical usage in studying means of communication. C. Shannon
published his works while working at the Bell System mathematical laboratory in
1941-1957. He published his major works dedicated to the theory of information and
communications in 1942-1949 (Shannon, 1948). He introduced the concepts of “bit”
and “entropy”, presented other fundamental definitions and mathematical formulas,
proposed ideas still forming today’s communications technology. C. Shannon’s
statement that “information is information, but not energy or matter” later pushed the
humankind to become fully aware of this fundamental phenomenon of nature. And
then the picture of understanding management and communications would be clearer
and more accurate (Shannon, 1963).

In 1942, the Palo-Alto (a small town near San Francisco) school focusing on
communications was formed. Its activities relied on N. Wiener’s circular model of
communications considered in terms of various social sciences. From the perspective
of this approach adopted by this school consisting in the same role of the information
receiver and sender (recipient and communicator) in the joint circular communication
process, this school’s researchers proposed the following hypotheses: concerning the
driving force of communications; the logic of communications (the succession of
messages and dependence between the elements of the communication system). It
was also found out that communications as a verbal act are opposed by
communications as a permanent social process covering various types of activities
(speech, gesture, look, etc.).

E. Hall, one of the most important representatives of this school, continued and
developed the ideas of the 1940s. In 1954, E. Hall and G. Trager published their work
titled “Culture as Communication: A Model and an Analysis”, which summarized the
first results of studying the behavior and communications of people of various
cultural backgrounds launched in the USA back in 1947. It introduced the term
“Iintercultural communication” for the first time. In their studies, the authors proved
that it is the basis of human relationships and interactions (Trager & Hall, 1954).
E. Hall discovered a link and interaction between culture and communications and
proved that different cultures can be compared based on the grounds that are common
for all the cultures. Later he developed the basics of proxemics — an area of science
focused on the space and time phenomenon in communications. He studied the
impact of tools of labor and other factors on their coherence and compatibility with
the perception of messages of the media and means of communication (Hall, 1959)
These works are particularly valuable for analyzing today’s political discourse in
Ukraine.

In 1935, prominent English mathematician A. Turing engaged in research work
according to the mathematical logic, which led him to the idea of the famous abstract
“Turing Machine” described in 1936-1937. Work on the “machine-concept” allowed
him to articulate the algorithm concept and be considered one of the founding fathers
of the computer science. Over a period from 1939 to 1945, he worked at the
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Communications Department of the Foreign Office of England. Having found out
that new computers were actually created based on the principles of his “universal
machine” without being directly familiarized with his research works, he got
employed by the National Physics Laboratory. Later, A. Turing engaged in the
development, engineering, and use of “electronic brain” in management: ACE, a
huge automatic computer, and was the first to develop a number of programs.
Afterwards, he focused on the training of “thinking machines” and development of
mathematical support in engineering computers at the University of Manchester
(Lerner, 1967, p. 183).

In the mid-1940s, J. von Neumann, one of the most universal intellects of the
20™ century, created the first digital computer and published, in 1944 along with
O. Morgenstern, the first systematic fundamental study dedicated to management in
conflict situations: “Theory of Games and Economic Behavior”. Later, J. von
Neumann worked on plausible problems of development and evidence of the capacity
of quite sophisticated automatic management systems to reproduce themselves and
even synthesize more sophisticated systems. He justified a possibility of
“synthesizing reliable organisms from unreliable components” by introducing
structural excessiveness. With these works, J. von Neumann opened new areas in
cybernetics and in the general theory of management (Lerner, 1967, p. 247).

Without disparaging the merits of N. Wiener, C. Shannon, A. Turing,
J. von Neumann, and their followers, it should be emphasized that some main
provisions of management theories had previously been developed for many years,
and some ideas even for centuries. Ideas of creating computers were proposed by B.
Pascal and G. Leibniz in the 17" century. Ch. Babbage proposed a project of a
universal programmable computer in 1833, which was a more developed prototype of
modern computers. The theory of regulation by J. Maxwell and the theory of
feedback systems by I. Vyshnegradsky began to be developed in the 1860s — 1870s.
In the 20" century, their ideas were used in the theory of automatic management of
production systems. At the same time, there were proposals to develop a general
theory of management, but it still continues to be fully formed even today.

During the aforementioned period, American and European science of social
management was limited to the principles and provisions stated in the early 20"
century by F. Taylor, H. Fayol, H. Ford, H. Emerson, and other authors. H. Fayol’s
book “General and Industrial Management”, published in France in 1916, focused on
the main ideas and principles of administrative management of human societies.
Attempts to bring together the disparate industry-related theories of machine,
production, and social management as a single concept made before the mid-1920s
continued into the mid-20" century as well.

The nature of comprehensive planetary management of human activities and
natural processes was described in the noosphere concept proposed by national
research and erudite V. Vernadsky. It is articulated in his last works as a philosophic,
scientific, and political testament to humankind. V. Vernadsky believed that his
model concept developed in 1936-1943 pointed to the natural spontaneous process
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that will help progressive humankind get the final victory in its struggle for planetary
management. V. Vernadsky’s final article “A Few Words about the Noosphere” was
published in 1944, although a number of scientists from many countries around the
world got familiar with V. Vernadsky’s ideas in 1938 (Vernadsky, 1944). The general
scientific community learned about the concept of noosphere only after the
publications starting from 1965 (Halyna Shvetsova-Vodka, 2018).

Back then and even decades later, the noosphere concept was narrowed as it was
considered in strictly abstract scientific terms. V. Vernadsky’s main idea, according
to which progress in history aims at uniting humankind under general planetary
management or at the noosphere as a future unity of the human organization in the
rational efficient structure harmonically coexisting with the biosphere, was
practically ignored. According to the philosopher, noosphere will be quite real and
unavoidable when all the components for the general management of the global
civilization management are at hand. However, the authors interpreting the
theoretical art heritage of this researcher and erudite missed the communicative
components of real transition to the noosphere clearly emphasized in V. Vernadsky’s
final research work.

These conditions began to be really implemented by the modern civilization in
the 21% century. There is still a long way of evolution to fully achieve them. Taking
into account V. Vernadsky’s paradigm, it is clear that the global civilization should
overcome the system crisis by starting with the management structures of
international, continental, and national levels based on fundamental changes in the
main paradigm of the human society development on Earth. This can be possible only
by taking into account the conceptual principles and conditions of gradual and
consolidated development of the practical noosphere — transition from the availability
of a certain quantitative composition of the “homo sapiens” to the “sphere of the
global civilization intelligence synthesized with the biosphere”.

Under the influence of the said scope of research works that opened new areas in
human activities, some American and western European universities set up
departments of communications, theory, and practice of management, where they
developed methods of training specialists for such spheres, introduced academic
courses, including those dedicated to communications and communications
technology. Many researchers were then involved in open-end research into new
areas of cybernetics, computer science, semiotics, and communication science, which
justified a new or particular understanding of the nature of communications and
management.

Conclusions

The main ideas and achievements of researchers studying the nature of
information and communications processes and management in the 1940s proved to
be a real fundamental scientific and technological event that triggered deep changes
in many world view paradigms. They had a significant impact on the practical
activities in various industries of the global economy. Practice proved and enhanced
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the general importance of achievements of those years, which became real as a result
of past developments, practical war-time demands, intensification of current
developments and concentration of better intellects and promoters of advanced
scientific ideas for this purpose. A possibility of relatively free self-development and
originality of interactions within informal research schools provided to researchers
additional conditions for successful breakthroughs in the area of most progressive
sciences predetermining the development of an information and technological
revolution.
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KicioB /lennc

[HCTUTYT MIpaBa Ta CyCHIBHUX BiTHOCUH

Biakputuii Mb>KHaApOAHHUM YHIBEPCUTET PO3BUTKY JIFOJUHU “YKpaiHa”
23, Byn. JIbBiBCchbKa, M. KuiB, Ykpaina, 03115

DopMyBaHHS KOMYHIKATHBICTHKH, iHPOPMAaTUKH Ta
ki0OepHeTruku y 1940 — 1950 poxn

Anomauisa. YV cmammi  pozensoaemuvcs npoyec CMAHOBIeHHS
KOMYHIKamugicmukuy, meopii ingopmayii, xibepHemuxu ma meopii Hoocghepu sK
Komnaexcy Hoeux Hayk 6 1940-1950 poku. Memow cmammi € ananiz nooiiu, Koiu 8
ymosax [pyeoi ceimositl ilinu 0coOaUB0 BUPAZHUM NEPIOOOM OISt hOPMYBAHHS HOBUX
pesontoyitinux Haykosux meopit cmanau CIIIA. Ha ochogi napobok euenux Yuxazvkoi
ma @pauxgypmcokoi wxin, meopemuunux npayv 1. Aoopmuo, Il. Jlazapcghenvoa,
I Jlaccyenna i 6acamvox inwux suenux 00 40-ux poxie 06y10 3aKiA0eHO IPYHMOBH)
b6azy 015 WeuUoK020 U WUUPOKOMACUMAOHO20 NPOPU8y 8 6azamvox 2aiy3sX 3HAHL I,
Hacamnepeo, y mux, wo OyIu noe’s3ani 3 npooremamu YAPANiHHA Y MAUUHHUX 1
JIIOOUHO-MAUUHHUX CEPedoBUUAX, a MAKONC V MeXHONI02IAX KOMYHIKayii Ha OCHO8I
paodio ma nepuiux menenepeday. MemooonociuHOw OCHOB0I0 0Nl KOMNIEKCHO20
PO32750Y WUPOKOMACUMAOHUX OOCAI0NCEHb MO20 4acy Cmas CUCMEeMHUU nioxXio i
NOPIGHAILHULL AHANI3 NPUYUH A MAUOYMHIX HACTIOKI8 810 00CsACHEeHb MUX POoKi6 O
cywacnocmi i nooanvuio2o pozeumxy XXI cmopiuua. Haykosa Hoeusna yvoco
ICMOPUYHO20 OOCTIONHCEHHS NONA2AE ) KOMNAEKCHOMY NOKA3L 83AEMO0OYMOBIEHOCHI
ma 83aEMO00NOBHIOBAHOCTI MEOPEMUYHUX | NPAKMUYHUX po3poboK 40-x poxie Ons
HOBIMHbO20 NEPEOCMUCIICHHS iX 3HAYeHHs 8 CMPYKMypi KOHYenyii 2100aibHO20
VNPAGNiHHs, 00 CMBOPEHHs AK020 RIOIUULLO TH00CmEo neped noyamrkom 20-x poxis
XXI cmopiuus. 3 nouamxom Jlpyeoi ceimoeoi sitinu H. Binep nio kepienuymeom
B. Bywa 6epe yuacmv y po3pobkax enekmpoHHOI 00UUCTIOBATbHOI MAWUHU OIS
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banicmuyHux po3paxyHKie ma YnpaeiiHH apmuiepiticbKuUM 802HeM 1 ye 3MYULYE 1020
npucmynumu 00 OO0CNIONHCEHb 3A2ANbHUX OCHO8 ABMOMAMUYHO20 YNPAGIIHHA Mda
NPUHYUNIE  BIO0 '€EMHUX  360DOMHUX 38 513KI8 )y  cUCmeMax  AaemoMamuiHo20
pecymosanus. L{n poboma npuseena H. Binepa 0o idei npo €ouicmv npuryunis
VNPABNIHHA 8 JHCUBUX | HEHCUBUX CUCMEMAX, WO ) CBOI0 4epey 0ano NOULMO8X 00
Gdopmysanus Kibepnemuunoi xouyenyii. Ha yvomy niortpynmi meopemuyHi
nionepcoki po3pooxu A. Topinea npo npunyunu no6yoosu “‘yHieepcanbHoi mawunu”,
onucanoi Hum we y 1937 p., oyau sk wikoau oopeuri. B cepeouni 40-x pokie Jic. pon
Heiiman nobyoysae neputy yugposy enekmponuy obuucniosany mawuny, a A. Topine
3 1945 no 1947 poku Ha uoni epynu CniBpOOIMHUKIE pO3poOU8 Npoexm
“enekmponH020 MO3KY "’ ma nepuium niocomyeas pso npocpam i po3nouas pobomu 3
naguanns enekmpounux mawun. K. [llennonom 0yno 3axknadeno Hayko6i 3acaou
nooanbUWo20 po3sUMKyY meopii iHgopmayii 1 meopii KoMmyHiKayii, wo 0ano
NOMYIHCHUL NOWMOBX HAYKOBUM OO0CTIONCEHHAM Ha 06azamo O0ecamunims HOMOMY.
Ocobauge 3HaueHHs MA€ BUHUKHEHHs OCHO8 meopii Hoocgepu B. Bepnaocvrozo, saxa
minoku 6 XXI cmopiyui Habysae po3yMiHHA Y NOEOHAHHI 3 KOMYHIKAMUBICMUKOIO Ma
3a2anbHol0  meopiclo  ynpaeninHA. Lleti Komniekc OCHO8 H08020 HAYKOBO2O
ceimobauenHs 6yY8 GUPIUATILHUM Y NPOYeCi PO3BUMKY THHOPMAYIUHO-MEXHOI02IUHOT
pesontoyii ma Cmano8leHHl IHpopmayilino2o cycnitbemea y opyeiti nonosuni XX
cmopiyus. Y naw wac Haykosi idei mozo nepiody cmaroms meopemuyHol0 0CHOBOIO
EOUHOI 3A2AIbHONJIAHEMAPHOT CUCTEMU YNIPABTIHHAL.

Knwuosi cnoea: icmopia uayku;, Hoocghepa, meopis iHGopmayii;, meopis
KOMYHIKayil, YNPAaeiiHHs

KucsoB Jlenuc

NuctutyT npaBa v 00IIECTBEHHBIX OTHOIICHUN

OTKpBITBIN MEKIyHAPOIHbI YHUBEPCUTET Pa3BUTHS YeliOoBeKa “YKkpauHa”
23, yn. JIebBoBcKkas, . Kues, Ykpauna, 03115

dopMupoBaHHE KOMMYHUKATHBUCTHKH, HHPOPMATUKH U KHOEPHETUKHU
B 1940 - 1950 roaml

Annomayun. B Oannoil nyonuxkayuu npedcmasieHo CmMaHogleHue Haubosee
AKMYanbHblX 0Nl COBPEMEHHOCMU  HOBbIX  HAYK:  KOMMYHUKAMUBUCIUKU,
Kubepremuxu, meopuu ungopmayuu u meopuu Hoocghepwt 8 1940-1950 200w1. Llenvio
cmamsu  A6NAemcs aHaIu3 Ccoovlmuil, Ko020a 6 YCIO08USX PA3GEPHYSUICIC HA
npocmopax Espazuu Bmopoii mupogou 60uiHbl 0COOEHHO APKUM NepUuoooM O
Gpopmuposarus Ho8bIX peoNtOYUOHHBIX Hayunvlx meoputi cmaiu CILIA. Pabomuwi
Yukaeckou u @Ppank@ypmckou HAYYHLIX WIKOJL, MEoPemuyeckux KoHyenyui
T. Aoopno, 11 Jlazapcghenvoa, I'. Jlaccysnna u Opyaux yueHuIX 3aN0ACUIU K IMOMY
8peMEHU XOPOULYl0 OCHOBY O]l MOWHO20 NpOpbléa 6 psoe KIouegblx Ompaciell
3HaHUU U 8 00WeM YUBUIUZAYUOHHOM MUpP08o33perul. Memooonocuueckot 0CHOBO
0151  KOMNJIeKCHO20 PACCMOMPEHUs. WUPOKOMACUMAOHBIX UCCTIe008AHUL  MO20
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BDEMEHU NOCAYHCUN CUCMEMHbBIL NOOX00 U CPAGHUMENbHbIN AHAIU3 NPUYUH U
2pAOYUUX NOCIeOCMBULL OOCMUNICEHUL meX e 05l COBPEMEHHOCU U OUdCatiule2o
oyoyweeo XXI eexa. Hayunoii HOGU3HOU OAHHO20 UCMOPUYECKO20 UCCNIe008aHUs
A6715emcs nokas 83aUM000) CLOBNEHHOCMU u 83AUMOOONOIHAEMOCTNU
meopemuyeckux U npakmuyeckux pazpaboomok 40-x 20008 0jisi HO8020 OCMbICIEHUs.
UX 3HAYUMOCMU 8 CmpPYKmype KOHYyenyuu ooOwenianemapuozo (Hoocgeprozo)
Ynpaegnenus, K pazpabomre Komopo2o nooouino uenoseyecmeo Kk Hadany 20-x 20006
XXI seka. Ilpouzsoocmeennvle u 6oeHHble 3a0ayu, C8A3AHHbIE C AGMOMAMUYECKUM
ynpasieHuem 8 MAWUHHBIX U Yel08eKO-MAWUHHBIX CPeoax, ¢ KOMMYHUKAYUOHHbIMU
npoyeccamu, UCNOIbL3YIOWUMU paoduo U nepevie meaenepedayu, mpebdosanu
NPUHYUNUATILHO HOBbIX N00X0008 u paspabomok. C uauanom Bmopou mupoeou
gounvl H. Bunep noo pyxoeoocmeom B. Bywa npunumaem yuacmue 8 pabome HAO
cO30anuem 2J1eKMpPOHHOU bIYUCTUMENbHOU MAUUHBL OJI51 OAIIUCTIUYECKUX PACYEMO8
U ynpaeieHus apmuileputickum O2HEM U MO GbIHYHCOAem e20 3aHAMbCA 00WUMU
gonpocamu  asmMoMaAmuyecKo20 YNpasieHus U NPUHYUNAmMu @YHKYUOHUPOBAHUS
OMPUYAMNETILHBIX 0OPAMHBIX CE5A3€l 8 CUCEMAX A8MOMAMUYECKO20 PecyTUpOBaAHUSL.
Paboma mao smumu npobnemamu npusooum H. Bunepa k uodee o eouncmee
NPUHYUNOB YNPABIEHUS 6 JICUBBIX U HENCUBbIX CUCmeMax, K pa3pabomke Haua
KubepHemuueckol KoHyenyuu. B pycie 5moeo Hanpasnenus Ovlia maxice
meopemuyveckass  paboma  A. Teropunea  no  “yuugepcanvnou — mawume’”,
onyonuxosannas 6 1937 2. B cepedune 40-x 20006 [c. pon Hetiman cmpoum nepgyio
YUhPoBy10 d2NeKMpPOHHYIO BbIYUCTIUMENbHYI0O MaWuHy, a 8 1945-1947 2o0ax A. Teropune
C copamuuxkamu pabomaem HAO NPOEKMOM CO30AHUS ‘‘DNEKMPOHHO20 Mo32a” U
nepeviM 20MosUn psi0 NPOSPAMM, NPUCIYNUB K “00yueHut0 ” 31eKmpOoHHbIX MAuiuH. B
1942 2. K. Illennon nybnuxyem pabomy no meopuu ungopmayuu, 6 OdlbHeuuiem
yenotu niesoot uccredosameinell pazpabamuléaromcs 0CHOGbL MeOPUU KOMMYHUKAYUU.
Ocoboe 3Hauenue umeem evlOsudcenue 6 1944 2. Komyenyuu Hoocgepwvi
B. Bepnaockoeo. B nacmoawee epems xomnnexc nayunvix uoetl, 6b106unymuix 6 40-e
200bl, Obpemaem  HOBOe  3HaueHue Ons  QOPMUPOBAHUSL ~ OCHO8  eOUHOU
00w enanemapHotl cucmemsl YNpaeieHus.

Knroueswie cnosa: ucmopus nayku, noocepa, meopusi ungopmayuu; meopusi
KOMMYHUKAYUU, YNpasieHue
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""Essay on the history of fossil ungulates' by Academician M. V. Pavlova as
phenomenon in the world palaeozoological science (end of the nineteenth and
early twentieth centuries)

Abstract. The objective of the research is to reveal the main areas of research of
Academician M. V. Pavlova in scientific works "Essay on the history of fossil
ungulates” in the late nineteenth and early twentieth centuries, to show the
contribution of these works to the world of palaeozoological science. The scientific
novelty is that the life path and academic heritage of academician M. V. Pavlova was
investigated in complex in the context of the development of Palaeozoology for the
first time in Ukrainian historiography, and her scientific biography was
reconstructed; the history of domestic palaeozoology is presented through the prism
of M. V. Pavlova work and her scientific school; the published and handwritten
works of the scientist were analyzed, which enabled to deepen the knowledge about
the history of the national palaeozoological science and its influence on the
development of world science. She demonstrated the importance of fossil mammal
research for stratigraphic constructions. The founder of paleontology, as a scholarly
discipline, is considered a prominent George Cuvier. Also, Paleontology and its
section of Palaeozoology were created, such world-renowned scholars as Albert
Godry, Otniel Marsh, Edward Cop, Volodymyr Kovalevsky, Melchior Neumire, Louis
Dollo, Henry Osbourne, and others. To this galaxy of scientists-paleozoologist
belongs also our compatriot, academician M. V. Pavlova (1854-1938). It was
established that Maria Vasylivna Pavlova (in the girlhood M. V. Gortynskaya) is an
entire era in the development of Palaeozoology. She is an outstanding specialist in
the study of fossil mammals, the organizer and promoter of Palaeozoology Science.
Maria Vasylivna is a world-class paleozoologist, a well-known specialist in scientific
circles who was personally familiar with many prominent paleo scientists, for
example, Albert Godri, who was her teacher at the Sorbonne, and with Henry
Osborne she studied together at the same university, supported the connections with
him all her life. The first woman-paleontologist, woman-professor, female
academician in the Russian Empire, thanks to whom the domestic paleontology was
allocated to independent biological science and which, with its research, laid the
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foundation for the development of paleontology (palaeozoology) in Ukraine. Works
on the history of a large number of groups of fossil ungulates ended one of the cycles
of M. V. Pavlova works, that showed the monophyletic development of most of the
ungulates, the number of Tertiary and Quaternary faunas in the territory of the
Russian Empire and in general in Ukraine.
Keywords: palaeozoology; paleontology; science; evolution; ungulates; fossil
mammals

Introduction

During the last decade there have been some changes in the mastering of the
scientific work of M. V. Pavlova. This was manifested in the article by R. O. Chavrin
(Chaurin, 2000), in the articles by Z. A. Bessudnova (Bessudnova, 2004,
Bessudnova, 2009), the manual "Paleozoology" B. K. Kotti (Kotti, 2011),
Biographical information of the archivist of the Russian Academy of Sciences in
Moscow V. M. Zagrebayeva (Zagrebayeva, IS ARAN) and in the general works of
the author of this study (Deforzh, 2011; Deforzh, 2015a; Deforzh, 2015b).
Unfortunately, in the scientific literature there were few examples of the reprinting of
M. V. Pavlova works in the current time, insufficiently highlighted her epistolary
heritage, little analytical publications about her scientific achievements. The author of
this study carried out the classification of the entire complex of sources used in the
work in 4 groups: 1) scientific works of M. V. Pavlova; 2) documentary sources;
3) materials of personal origin: autobiography, form list and epistolary inheritance;
4) scientific and journalistic literature about M. V. Pavlova.

In the process of studying the literature about the life and work of M. V. Pavlova
three periods should be distinguished. The first is the literature on the so-called
"period of the Russian Empire™ (1886-1917) that covers 31 years, the second is from
the Soviet period, which is the largest — 74 years, the third is in the modern period of
development of a problem that spans only 24 years.

The purpose of the publication to reveal the main directions of research of
Academician M. V. Pavlova in scientific works "Essays on the history of fossil
ungulates" at the end of the nineteenth and early twentieth centuries, to show the
contribution of these works to the world of palaeozoological science.

Research methods

The methodology of the research is based on the use of chronological,
typological, comparative, personological methods of historical knowledge,
classification and systematization of historical sources, which made it possible to
highlight the main point in the study of this topic (Deforzh, 2019).

Results and Discussions

Maria Vasylivna Pavlova is an outstanding scientist-paleozoologist, a geologist
and paleontologist, a doctor of geology, a professor (1910), an honored professor, an
academician of the Academy of Sciences of the USSR (1925), Honorary
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Academician of the USSR Academy of Sciences (1930), Honored Worker Science of
the RSFSR (1928), Honorary Member of the Paleontological Society, Director of the
Geological Paleontological Museum and the Head of the Department of Paleontology
of the Moscow University (1919-1930). The wife of one of the most prominent
Russian geologists in the late nineteenth and early twentieth centuries Aleksii Pavlov
(1854-1929).

Half a century scientific activity of M. V. Pavlova laid a solid foundation not
only for domestic evolution paleontology (paleozoology), which is now being
developed by a large number of researchers (Smirnov, 2013). It contributed to the
paleontological foundation of stratigraphy of the Continental Neogene and
Quaternary deposits of Western Europe. M. V. Pavlova created a school of
paleozoology, paleontologists-stratigraphs. Among her students there are well-known
scientists as V. V. Menner, M. O. Bolkhovitinova, V. V. Teriaiev, M. |. Shulga-
Nesterenko and others.

M. V. Pavlova had a wonderful ability to attract people. Her kindness, the desire
to help, exceptional goodwill and light humor attracted people of different specialties
to her. This led to widespread popularity of Maria Vasylivna both in the USSR and
abroad. M. V. Pavlova was elected as a member of the French Zoological Society, the
Geological Society of France, the Geological Society of London and the Linnaeus
Society in Lyon (France). In 1926 M. V. Pavlova and O. P. Pavlov became the
laureates of the highest award of the Geological Society of France — the prize of
Albert Godry.

Maria Vasylivna always sought to find something new in all the many directions
of Paleozoic Science, which she had to deal with, tried to look at them from an
unusual side. She had always been looking for new factual material without regretting
her time for it. Owning a huge amount of diverse data allowed her to make the right
conclusions, which still remain relevant today. Maria Vasylivha as a patriot of
science of Paleozoic always sought to enhance her prestige.

An analysis of the scientific heritage of Academician M. V. Pavlova, a
prominent domestic paleo-scientist, a specialist in the field of evolutionary theory, an
organizer of Paleozoic Science and a teacher, makes it possible to understand the
processes of development of domestic biological science. She holds one of the
honorary places in the world of paleontological science. Her name is associated with
the development of Paleozoic Science at the end of the nineteenth — first third of the
twentieth century and the scientific outlook on the development of various
palaeozoological concepts, laws and ideas.

The first work of M. V. Pavlova, dedicated to fossil mammals (ungulates), saw
the world in 1887. In fact, with this work, Maria Vasylivna launched the production
of the famous series of works "Essays on the history of fossil ungulates” from
America and Europe. Having chosen such a direction of palaeozoological research,
M. V. Pavlova decided to highlight the development of the main groups of fossil
ungulates in this series. She has steadily continued her research on this issue for 20
years. She has systematically published separate essays of this series in the "Bulletins
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of the Moscow Society of Testers of Nature". From 1887 to 1906 there were 8 issues
of this series in "Bulletins ...", and the last, 9th issue, in "Notes from the Petersburg
Academy of Sciences".

Maria Vasylivna began publishing her research with a report “On the History of
Fossil Ungulate Mammals" at a meeting of the Moscow Society of Naturalists in
1888. Her report was based on V. O. Kovalevsky representations about the evolution
of ungulates.

"Essays on the history of fossil ungulates” with a special brightness reveal the
main features of scientific creativity of M. V. Pavlova, those goals and tasks that she
set before her in the first stage of their scientific activities. As can be seen from the
contents of the whole series, the purpose of M. V. Pavlova was not only to cover the
general history of the development of the most important groups of ungulates on the
basis of already well-known materials of Western Europe and America, but above all
on the basis of such coverage of the development of the organic world on the territory
of Russia and Ukraine. Data on this before the beginning of research M. V. Pavlova
was practically absent. This explains the proposed division of the series into four
parts: "History of the ancient ungulates”, "Development of horses”, "Development of
rhinos and tapirs™ and "History of development of falcon Tertiary and Quaternary
periods”. Each of these parts, except for the first one, which is based only on
American and Western European materials, consists of: a) review of the development
of forms known from Western Europe and America based on a critical revision of
literature and materials; and b) a description of the remains found on the territory of
the Russian Empire, which are divided in fecundity and non-pernicious species by
age, with a focus on the development of Tertiary and Quaternary groups mammals.

For writing the first articles M. V. Pavlova worked in all the great museums of
Western Europe and America, using for this purpose his stay at the International
Geological Congresses (she and her husband O. P. Pavlov visited almost all foreign
congresses and congresses). In her work she had to rely on the materials already
described and even on the materials repeatedly reconsidered by her by many
prominent paleontologists of the world, and one can only be surprised by the
exceptional observation and persistence of the young scientist who was able to obtain
such results on the fossil material that immediately put it on a leading place in the
world of Paleozoic Science.

Series "Essays on the history of fossil ungulates" M. V. Pavlova divided into 9
issues. The first one examines the history of the development of the ancient
ungulates, and in subsequent editions the history of the development of equine,
rhinoceros, tapirs and the history of the evolution of larvae is covered. Maria
Vasylivna began each issue with an overview of the literature and the development of
Western European and American forms. These reviews of M. V. Pavlova were
written as a result of a personal study of materials stored in foreign museums and a
critical review of literature. The text below is a description of the remains discovered
on the territory of the Russian Empire. In each part, in close connection with the

200


http://www.hst-journal.com/

http://www.hst-journal.com Icmopis Hayku i mexHiku, 2019, mom 9, sun. 2 (15)
History of science and technology, 2019, vol. 9, issue 2 (15)

material described, Maria Vasylivna considered a certain theoretical issues of general
significance.

The first essay series of M. V. Pavlova's "Essays on the history of ancient fossil
ungulates™ is devoted to a group of primitive antiquity (Eocene) ungulates (Paviow,
1887). In this work, Maria Vasylivna pointed to the proximity of European and
American Paleogene neoprene and emphasizes their origin from one trunk. She
analyzed the scientific articles of the American paleo-scientist E. Cope, in particular,
compared the fossil remains of the ancient ungulates of America with the European
ones and denies the conclusion of E. Cop, who pointed to the polyphyletic origin of
the Eocene ungulates. Such a comparison allowed M. V. Pavlova to persuade
Palaeozologists that a peculiar long-term group of condylartrum is very close to the
pedigree barrow of the equestrian. The presence of certain forms of condylartrum
attributes that approximate them to predatory and insectivorous animals, Maria
Vasylivna considered as evidence of their primitiveness and the kinship of the initial
forms of all rows of placental mammals. In general, in this first Paleozoic Labor,
M. V. Pavlova clearly manifested her idea of the monophyletic development of the
entire group of ungulates. This conclusion contradicts the statement of American
Paleozoicologists and, as it turned out later, was confirmed by further research.

In the following, 1888 the second article of M. V. Pavlova "Development of the
Horses" appeared (Pavliow, 1888 a). Maria Vasylivna classical review was based on
the data of the classic monograph V. O. Kovalevsky "On anchor and paleontological
history of equines"” (Kovalevsky, 1948). In her article, Maria Vasylivna demonstrated
how important it was to study the development of a family of equidae (Equidae), and
also pointed to the interest that constitutes the study of the genealogy of the horse.
She stressed that among vertebrates the family of horses is the most favorable object
for phylogenetic constructions as ammonites among invertebrates.

Maria Vasylivna, although based on the monograph V. O. Kovalevsky,
however, used for her constructs and conclusions much more material, compared
with that which was at the disposal of V. O. Kovalevsky In the essay "Development
of Horses," she reasonedly confirmed the monophyletic origin of the horse. It is
extremely important for her statement about the location of the long-haired late-
breeder horse-hipparion in the horse's development line (Pavliow, 1889 b). Before the
research of Maria Vasylivna, the hippoparion was considered to be the ancestor of
horses. And she convincingly showed that he was a lateral branch, which should be
excluded from the direct trunk of the development of the horse. After all, gipparions
are more primitive horses, they have triple limbs, more complex structure of teeth and
many other different morphological differences. Everything testifies to the fact that
the hipparions could not be direct ancestors of the horse. Of course, this statement of
Maria Vasylivna contrasted with the generally accepted at that time point of view.
However, she, like her husband O. P. Pavlov, attached great importance to the
identification of lateral branches in the history of the development of certain groups
of animals. Scientists believed that these branches were one of the proofs of the
course of the evolutionary process in difficult natural conditions, where adaptation to
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certain conditions did not always go in one definite way. That is why Maria
Vasylivna repeatedly returns to the discussion of the place of the gipparion in the line
of the horse. She devoted a few articles to this issue: "Etudes sur [I'histoire
Paléontologique des ongules en Amerique et en Europe. IV Hipparion de la Russie"
(1889); "Etudes sur I'histoire Paleontologique des ongules en Amerique et en Europe.
V. Notice to the Hipparion crassum du Rodssillon (1891); "Etudes sur I'histoire
Paleontologique des ongules en Amerique et en Europe. VI. Qu'est ce que c'est que
I'Hipparion (1891) (Pavlow, 1889a; Pavlow, 1891a; Pavlow, 1891b).

Thus, in the 4th, 5th and 6th issues of the specified series, M. V. Pavlova
described gipparions and horses found in the sediments of southern Ukraine. And
already on the basis of this new material, she checked the conclusions of her first
work. This material allowed Maria Vasylivha to convincingly substantiate the
monophyletic origin of horses from the American form of protogippus and highlight
the conditions for the emergence of individual parts of this chain (Paviow, 1903).

Point of view M. V. Pavlova to the location of the hippoparion and palaeoteria
in the evolutionary series of horses became dominant in the early twentieth century. It
was developed by G. Osborne and other researchers in the work on the development
of horses in America. True, there were attempts to return to the old ideas about the
origin of the horse from the hypoparion, but detailed revisions of this issue, which
were held in the 1940s and 1950s, on our domestic material (V. I. Gromov), on
American material, etc., are confirmed by M. V. Pavlova about the monophyletic
origin of horses and about the specialization of the dental system of the hippopionus,
which does not allow it to be attributed to the direct ancestors of the horse (Paviow,
1925, p. 103).

The third issue of the series "Essays"”, which appeared in 1888, was devoted to
the development of ancient rhinos and tapirs (Pavlow, 1888 b). Investigating these
animals, M. V. Pavlova made some conclusions, which sharply differentiated from
the generally accepted views at that time, and therefore initially objected. But his
conclusions Maria Vasylivna reasonably and convincingly argued that after some
time they were confirmed by prominent paleontologists (K. Kittel, L. Ruthieheimer,
R. Lidecker, etc.). This scientific work of Maria Vasylivna on fossil rhinos and tapirs
was highly praised by the American paleontologist E. Kop, although his own
M. V. Pavlova has repeatedly criticized.

In 1903, Maria Vasylivna published the 6th issue of his Essays on the history of
rhinoceros, using domestic material and involving data on fossil rhinos in Europe and
America (Pavlow, 1890). In this work, special attention should be paid to the
construction of genetic series based on a detailed study of teeth and extremities and
their detailed changes during evolutionary development. In this publication, Maria
Vasylivna seeks to give a biological assessment of these traits and necessarily relies
on the law of irreversible evolution and criticizes the views of E. Kop and other
supporters of neolamarckism.

In his phylogenetic constructions M. V. Pavlova removed a number of large
groups from direct genealogical lines. A considerable attention in these works was
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paid to the assessment of the biological significance of individual features, and to
tracing their changes in the course of the development of the rhinocerous group. The
irreversibility of the evolution process M. V. Pavlova considered this as one of the
most important criteria.

In 1901-1906, M. V. Pavlova studied the main trends in the development of
falconry (Pavlow, 1901a; Pavlow, 1901b; Pavlow, 1906). In accordance with the
views of V. O. Kovalevsky, she considered the role of the adaptive and nonadaptive
reduction of limbs in the development of fecundity, on the origin of pig and ruminant
forms of four-cylindrical teeth. She critically criticized the views of E. Cope on the
development of ferns from forms with five-pointed teeth, and proved the affiliation of
such forms to blind specialized branches with nonadaptive reduction of the limbs, and
not to simple primitive middle groups. Such studies of M. V. Pavlova reproduced a
general picture of the development of larvae in time. She later was supported by her
researches by outstanding Russian paleontologists K. Flerov, V. Trofimov and others.

Simultaneously with the works concerning parsnip and rhinoceros, in her
individual works M.V. Pavlova described a group of camels (Pavlow, 1903). At the
beginning of the 20th century the point of view on the position of the horse line of the
hippopionus and palaeoteria became dominant. Lull and partly Matthew and Osborne
shared the point of view of Maria Vasylivna and clearly demonstrated this in their
writings on the development of equine animals in America. Unfortunate attempt was
made Antonius and Abel to revive in the 20 years of the twentieth century an idea of
the hypoparion origin of the horse. Although many Soviet paleontologists have joined
it before, the last detailed review of this issue is not one but a few researchers (for
example, V. I. Gromova — on domestic materials, Sefwe — on the American and many
others who carried out their research in the 40-50s of the twentieth century), did not
leave doubts as to the correctness of the conclusions about the monophyletic origin of
horses and the significant specialization of the hippopionus. M. V. Pavlova
convincingly proved that the latter are not just primitive ancient groups, but blind,
specialized branches with nonadaptive reduction of extremities.

In general, works of M. V. Pavlova, who were devoted to ungulates, were highly
praised by biologists. So, Academician O. M. Severstsov, considering them from the
point of view of evolutionary morphology, pointed out that they give a lot to clarify
the issues of monophyletic and polyphylactic evolution and for the question of
convergence and divergence (Deforzh, 2012).

Together with the large and labor intensive work on the study of ungulates,
M. V. Pavlova, starting in 1893, has launched a study of the development of
proboscis. In her first scientific articles on this problem, she provided almost
complete summary of all the materials known at that time about the mastodonts of the
Russian Empire, and thus published articles about dinotrices, about the mammoth
found near Yaroslavl, about new discoveries of mastodonts and elephants. At the
same time, she constantly emphasized their stratigraphic position and significance.

However, particular importance in this series of articles about the proboscis was
its fundamental work "Fossil elephants” (1899) (Pavlova, 1899.). It describes the
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remnants of Quaternary elephants from different locations, and it has established a
new species — the elephant Wust (Elephas Wusti). In this work, Maria Vasylivna,
based on monophyletic positions, characterizes three stages of elephant development
in the Quaternary period and lays the foundations for the use of their remains in the
paleontological substantiation of the stratigraphy of the Quaternary deposits.

Significant contribution of M. V. Pavlova made in solving evolutionary
problems. She paid the most attention to such problems: the reasons for the extinction
of animals in the past geological epochs, the history of the study of the development
of tertiary and post-tetan fossil mammals, the history of the development of fossil
founes.

Many of the reasons for the extinction of species were written. Very many
extinctions appeared and still remain a mystery: how could the forms and groups of
forms that once were ordinary inhabitants of our planet disappear from the face of the
earth? Thousands of researchers have met this phenomenon in their work, and it is
not surprising that almost every one of them would like to find an explanation for it.
Therefore, the causes of extinction of organic forms are affected in many works of
nature researchers, who usually put forward certain explanations of this phenomenon.
Quite often these phenomena are considered one-sided or even incorrect. Therefore
M. V. Pavlova is considered to be expedient to devote a special study to the problem
of extinction of species in order to comprehensively cover it on the basis of modern
science.

The work of professor M. V. Pavlova was called "Causes of extinction of
animals in the past geological epochs" (1924) (Pavlova, 1924). Small volume of a
book by M. V. Pavlova (88 pp.) Completes the article by O. P. Pavlova "On some,
little studied factors of extinction™ (42 p.) (Pavlov, 1924).

The reasons for the extinction of organisms in past epochs — one of the issues on
which expressed a lot of idealistic and metaphysical judgments, and many people
were considered to be no explanation. Immediately emphasize M. V. Pavlova was in
Darwin's position on this issue. Strongly rejecting the idea of a predetermined,
limited period of existence of species, the “exhaustion of vitality" and the like, such
idealistic fabrications, M. V. Pavlova saw the causes of extinction in those natural
processes, which caused the evolution of the concept of Darwin. Maria Vasylivna
contributed to the problem of extinction of animals in past geological epochs. She
concluded that extinction depended both on external causes and on the organisms
themselves, on the possibility or impossibility of adapting to constantly changing
environmental conditions.

Regarding the study of M. V. Pavlova the third terrestrial mammals, it concludes
that the most ancient tertiary fauna is the Sevastopol fauna of the middle Sarmatian.
From the upper Sarmatian is known dinotherapy and procamulus from the outskirts
of Kryvyi Rih. The meiotic layers gave an extremely large number of mammalian
remains from different parts of Ukraine. Finally, from the Pontic deposits, we know
several separate forms and the Russellian fauna of the middle and upper Pliocene (the
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name comes from the name of the city of Russillion, France), which was described by
I. P. Khomenko (Khomenko, 1915).

O. O. Borisyak refers to the ancient representatives of the gipparions to the
upper middle of Sarmatian. However, he does not indicate certain differences for
these forms, considering them as a kind of European hippopionus. He points only to
their smaller size. But this sign is not permanent, because the forms from Kyucuron
(southern France) are smaller than Sevastopol. Among the gipparions from
Grebinnikov (Odesa region.) And Chobryushiv (Transnistria, Moldova), most of
these sizes are Sevastopol. The variety of both the size and complexity of the enamel
on the teeth varies greatly. About this says and O. O. Borisyak Maria Vasylivna
believed that these data allow Sarmatian forms to be closely related and closely
related to the meiotic. Regarding the Russellian forms, about which I. P. Khomenkao,
then this will be more distant forms that have been preserved in the Pliocene. And
they belong to earlier forms, as an option with shortened limbs, and ended their
existence in the Pliocene of Russia, as well as Europe as a whole.

Conclusions

Contribution of M. V. Pavlova's history of development of fossil founes is
special. Undoubtedly, Maria Vasylivna realized that solving the problems of
taxonomy and phylogeny of fossil mammals is based on the understanding of
evolution as an adaptive process. That is why in her scientific works she came from
the understanding that the refinement of the animal world system should be carried
out taking into account morphological and adaptive features, as well as phylogenetic
mutual relationships based on paleontological and modern (neontologic) data. In her
scientific works, the main place occupied the morphological direction, which
combines the data of classical phylogenetics with the doctrine of adaptation. Indeed,
in her studies, the role of determining the essential significance of certain features in
taxonomy has increased significantly, she paid considerable attention to the sum of
those features that revealed morphological adaptations and probably covered the
directions of evolutionary changes in organisms.

Of course, the development of these issues forms the basis of the scientific work
of M. V. Pavlova. Her main scientific works are devoted to the study of mammals
fauna of Eastern Europe, Siberia and the Far East. Particular attention, first of all,
deserves the work of Maria Vasylivna, devoted to the gipparionous fauna, which
lasted about 10 million years - from the end of the late Miocene to the middle
Pliocene. She was also interested in the fauna of gazelles, deer, mastodon,
ellacouries, dinotheriae, fox bears, camels, and the like.

Introduction to the scientific heritage of M. V. Pavlova convinces us that she is
not only an outstanding domestic paleozoologist, but also a biologist.
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Hedopx I'anna

[lenTpanbHOYKpAiHCHKUH Jep>KaBHUM MeIaroriyHuii Y HIBEpCUTET IMEHI
Bonogumupa BunHnueHka,

1, Byn. llleBuenka, M. KponuBauiipkuii, ¥Ykpaina, 25006

«Hapucu 3 icTopii BUKOIIHMX KONMTHUX» akagaemika M. B. IlaBioBoi sk
(eHomeH y cBiTOBIM MaJeo300J10riuHii Hayi (kiHenb XIX — mo4y. XX ¢T0J1iTh)

Anomauia. Mema 00cnioxceHHs — PO3KPUMU OCHOBHI HANPAMKU OOCHIOHNCEHD
axaodemixa M. B. Ilasnosoi y Haykosux npaysx «Hapucu 3 icmopii euxonnux
konumuuxy 6 kinyi XIX na nouamxy XX cmonimv, noxazamu @Hecox yux poodim y
C8IiMo8y naneo3oono2iuny Hayky. Haykoea nosuszna nonsieae 6 momy, wo enepuie 8
VKPaiHcoKiti icmopioepaii KOMIIEKCHO O0CTIONCEHO HCUMMEBUL WLIAX MA HAYKOB)Y
cnaowuny akaoemika M. B. [laenosoi 6 xowmexkcmi po36umky naieo3o0io02ii ma

208


http://www.hst-journal.com/
http://doi.org/10.7868/S0044513413090146

http://www.hst-journal.com Icmopis Hayku i mexHiku, 2019, mom 9, sun. 2 (15)
History of science and technology, 2019, vol. 9, issue 2 (15)

pexoHcmpytosano il  Haykogy  0Oiocpagiro; noO0aHo  iCMOopitlo  BIMYUSHAHOL
naneo300.102ii kpizb npuzmy oisavrocmi M. B. I[laeénosoi ma ii Haykoeoi wikonu;
NpOaHANiz08aHo ONYONIKOBAHI Ma PYKONUCHI Npayi 64eHoi, wo 0alo 3Mo2y
no2auOUMU 3HAHHA WOOO0 ICMOPIL 8IMYUHAHOI NAE030010214HOT HAYKU ma ii enius
HA pO38UMOK C8IMOB0I HAYKU. 3ACHOBHUKOM NAIEOHMOJI02IL, SIK HAYKOBOI OUCYUNIIIHU
ssadicacmocs suoamuuil Kopowe Kioe’e . Taxoow meopunu naneonmonocio ma ii
PO30iNl naneo300j02ito, MAaKi 6cec8imHbO8I0OMI 8ueHi, ax Anvbep [oopi, Omuien
Mapw, Eoeapo Kon, Bonooumup Kosanescokuti, Menvxiop Heiumaup, Jlyi [onno,
T'enpi Ocobopn ma inwi. [lo yiei nnesaou 84eHUx-naneo300102i8 HANEHCUMb [ HAUUA
cniggimuusnuys, axaoemix Bceykpaincovroi axaodemii nayk M. B. I[lasnosa (1854-
1938). Bcmanoeneno, wo Mapia Bacunisna Ilasnosa (y dieoymsi M. B. ' opmuncovka)
— ye yina enoxa 8 po36UMKY NALe0300102ii. Adice 6ona — eudamuuil ¢axiseys i3
BUBYEHHSI GUKONHUX CCABYIB, OP2aHI3AmMoOp ma NONYIAPUIAMOP NA1e0300102TYHOT
Hayku. Mapis Bacuniena — naneo3oonoe c8imoeo2o pieus, 3HaHUll @axiseysv 6
HAYKOBUX KoONax, sAKka oOyna ocobucmo 3Hauoma 3 6Oazamoma SUOAMHUMU
naneo300102amu, Hanpukiao, Anebepom I oopi, axuii 6ye ii yuumenem ¢ CopbonHi, a
3 I'enpi OcOOpHOM 80HA BYUNACH PA3OM 8 YbOMY JHC YHIBepcumemi, niOmpumyeand 3
HUM 38 830K [ qucmysanaco ece xcumms. Ilepwa 6 PociiicoKiil imnepii JHciHka-
NaneoHmon02, JHCiHKa-npogecop, MHCIHKa-aKxaoemix, 3a6058KU AKill BIMYUZHAHA
NAeOHMON02Isl  BUOIIUNACL Y CAMOCMIUHY OI0N02IuHY HAYKYy 1 KA C8oiMU
O00CTIONHCEHHAMU 3aKNAAA PYHOAMEHM PO36UMK)Y NANEOHMOJI02I] (naneo300.0e2ii) 6
Ykpaini. Ilpayavu 3 icmopii 6enuxoi KilbKocmi 2pyn GUKONHUX KONUMHUX
3aeepuuscs o0uH iz yuxiie pooim M. B. [lagnoeoi, sikuii noxazas MoHoQiiemuunuil
PO36UMOK Oinbulocmi 2pyn KONUMHUX, YUCIEHHICMb MPEMmUHHUX 1 4emeepmuHHUx
Gdayn na mepumopii Pociiicokoi imnepii ma 3azanom Yxpainu. Boua 3acsiouuna
BHAYYWICMb O0CALIONCEHb BUKONHUX CCABYIB 0151 cmpamuepaivHux nooyoos.

Knrwuoei cnosa: naneo3zoonocisi; naieoHmono2isi, HAyKd, eBooyis, KONUMHI,
BUKONHI ccasyl

Jedop:xxk AHHA

[{enTpanbHOYKpauHCKUN IrOCYJapCTBEHHBIN MEAArOTMYECKUN YHUBEPCUTET UMEHU
Bnanunmupa BunHuyeHka,

1, yn. HleBuenko, r. KponuBnauikuii, ¥Ykpauna, 25000

«Ouepky 10 UCTOPHH UCKOMAEMbIX KONBITHBIX» akajgeMuka M.B. IlaBioBoi
KaK )eHOMEH B MHUPOBOH MaJ1€0300J10THYecKOM HayKe (koHel XIX — Hauy. XX
BEKa)

Annomayun. Ilenv uccneoosanusi — pacKkpvimb OCHOBHbIE HANPAGIEHUS
uccneoosanuii akaoemuxa M. B. Ilasnoesoti 6 nayunvix mpyodax "Ouepxu no ucmopuu
uckonaemvix Konvimuwvix» 6 Konye XIX nauane XX eexos, nokazamv 6Kia0 >3mux
pabom 6 mMupogyio naneo3oonocuveckue Hayky. Hayunas nosusna zaxnouaemcs 6
moM, uUmo e6nepsvie 6 YKPAUHCKOU UCMOPUOSPAPUU KOMIIEKCHO UCCe008AHbl
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JHCUSHEHHBIN NYMb U HayyHoe Haciedue akademuxa M. B. Ilasnoeoii 6 konmexcme
passumusi naneo3007102ull U peKoHCMPYUPOBAHO ee HAYYHYl0 buozpaguro, nooaHo
ucmopuro - Ome4ecmeeHHoU  Naieo300102ul  CK803b  NPU3My  OeamelbHOCmU
M. B. I[lasnoeoti u ee Hay4HOU WIKOIbL, NPOAHATUUPOBAHbL ONYOIUKOBAHHBIE U
PYKORUCHble mMpYyObl Y4eHOU, 4YmMo HNO380AUN0 YeNyOoums 3HAHUSL NO UCMOPUU
omeyecmeeHHOl Naneo3007102U4ecKoll HAyKU U ee GIUsHUe Ha pazeumue Muposou
nayku. OcHogamenem NnANEOHMONO2UU KAK HAYYHOU OUCYUNIUHbL CUUMAEMCs
svloarowuiicsi Kopowe Kroesve. Taxowce meopunu naneoHmonocuro u ee paszoel
naneo300j02uio, maxkue 8CeMUpHo uzeecmuule yuenvie, kak Amvoep ['oopu, Omnuuen
Mapw, 206apo Kon, Bnaoumup Koeanescxuii, Menvxuop Heumaiip, Jlyu /{onno,
I'enpu OcbopH u opyeue. K amotl niesoe yuenvix-naneo30010208 OMHOCUMCA U HAULA
coomeuecmeeHHuya, axkademux Bceykpaunckoi axademuu nayk M. B. [llaenosa
(1854-1938). Ycemanosneno, umo Mapus Bacuivesna Ilasnosa (6 Oesuuecmee
M. B. I'opmvinckas) — smo yenas 3moxa 6 pazeumuu naieo300102uu. Bedv ona —
8bIOAIOWULICSE  CReyualucm no  U3YYEHUI0  UCKONAEeMbIX  MIeKONUMarouux,
Op2anU3amop U NONYIAPU3AMOp naneosoono2udeckol Hayku. Mapusa Bacunvesna —
naneo300J102 MUPOBO20 YPOBHSI, U3BECIMHbIL CNeYUANUCT 8 HAYYHBIX KPY2aX, KOMOpas
ObLIA TUYHO 3HAKOMA CO MHOSUMU BbIOAIOWUMUC NALE0300102aMU, Hanpumep,
Anvoepom I'oopu, komopuwiii 6vin ee yuumenem 6 Copbounne, a c¢ I'enpu OcbopHom
OHA YYUNACL 8Mecme 6 dMOM Jice YHugepcumeme, NoO0EpIHCUBANA C HUM CB8:A3b U
nepenucwviganacy 6cio oJicusnv. Ilepsas 6 Poccuiickou umnepuu dceHuuHa-
NAeOHMON02, HCEHUWUHA-NPOPECccop, HCeHWUHA-AKAOeMUK, 01a2o00apsi KOmopou
omeyecmeeHHas NAaaIeoHmMOoN02Usl 8bLOEIUNACL 8 CAMOCMOSMENbHYI0 OUOI02UUECK)IO
HAyKy U KOmopas CE80UMU UCCAe008AHUAMU 3AN0NCULA DPYHOAMEHM pa3eumus
naneoumono2uu (naneozoonoz2uu) 8 Yxpauwe. Pabomamu no ucmopuu 00a6ui020
KOUYeCmea 2pynn UCKONAEMbIX KONbIMHLIX 3A8ePUIUICS OOUH U3 YUKIO8 pabom
M. B. Ilagnosoti, komopbiii nokazai MoHoguiemuyeckoe paszsumue O0TbUUHCMEA
2pYNn KONBIMHBIX, MHO20YUCIIEHHOCMb MPEMmUYHbIX U Yemeepmuinblx QayH Ha
meppumopuu Poccuiickoii umnepuu u 6 yenom Ykpaunvi. Ona noxazana sHauumocmo
UCCNe008aHUll  UCKONAeMbIX  MAEKONUMAWux 014  CmpamuepaguiecKux
nOCMpOEHULL.

Kniouegvie cnosa: naneozoonozusi; naieoHmono2us; HAyKa, 6010YUS,
KONblMHble, UCKONnaeMbvle MAeKOnumaroujue
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The value of the Naturalists Society at Kharkiv University (1869-1930) in the
development of scientific research and the popularization of scientific knowledge
in Ukraine

Abstract. The article reveals the importance of the Naturalists Society at
Kharkiv University in the development of scientific research and the popularization
of scientific knowledge in Ukraine. Social, economic, political processes that occur
today in Ukraine actualize historical memory and direct historical science to
comprehend the scientific processes that took place in Ukraine in ancient times. The
reconstruction of scientific Ukraine in the second half of the 19th and early 20th
centuries would be incomplete without an indication of the role and importance of the
Naturalists Society at Kharkiv University. The author proves that the activity of the
Society was versatile, large-scale, imbued with high scientific ideas and democratic
tendencies. It is stated that the effectiveness of this activity was ensured by the active
work of the most prominent figures of science, culture, education, namely:
V. M. Arnoldi, P. I. Biletskyi, O. A. Hrosheim, O. V. Hurov, V. Ya. Danylevskyi,
A. M. Krasnov, I. F. Levakovskyi, O. V. Nahornyi, O. M. Nikolskyi, Ya. V. Roll,
M. M. Somov, P.P. Sushkin, V.I.Taliev, L. S. Tsenkovskyi, O.V. Chernaya,
V. O. Yaroshevskyi. In particular, the role of scientists in deployment of a wide range
of floristic, faunistic, geological and geographical researches as in the territory of
provinces of the Kharkov educational district, and it is far beyond its limits is shown.
It is emphasized that thanks to the fruitful activity of members of society considerable
scientific results which promoted the development of many branches of domestic
natural sciences were received. It was a company with an effective organizational
structure and program of activities; it achieved outstanding results both in applied
research and in the popularization of science. The Society was one of the channels
for ensuring the interconnection of science and society. It acted as a certain social
institute, which envisaged conducting active communication activity both within the
Society and beyond. Besides, training of future generations of scientists was carried
out at a high level, which testified to another feature of the Society as a social
institute and a phenomenon in the system of science. The author provides little-known
information about the Society, specifies evaluations and conclusions, which relate to
separate parts of the scientific and popularizing activity of the Society.
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permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Introduction

In recent years, an enhanced study of the history of national science, in
particular, the history of Ukrainian natural science, has been carried out in Ukraine.
This interest in the past of Ukrainian science is natural. After all, studying the cultural
heritage of our country, the history of its creation by the works of Ukrainian
scientists, once again convinces us how great is the contribution of our compatriots to
the treasury of world science. The current generation must have a clear idea of the
leading role that domestic scientists have played in the development of world science.
Studying the history of scientific thought allows us to understand more deeply the
genesis of important scientific discoveries, promotes the upbringing of patriotism and
develops a sense of pride in one’s homeland.

150 years have passed since the beginning of the activity of one of the oldest
groups of voluntary scientific associations of our country — societies of nature
researchers at universities. These societies, which unfortunately do not exist in
Ukraine today, were created on the initiative of the First Congress of Russian
Naturalists in December 1867 — January 1868. The need for these new forms of
organization of scientists was prompted to bring science closer to society. As
experience has shown, the founding of societies of nature researchers at the largest
domestic universities was one of the greatest achievements of the First Congress of
Russian natural scientists (Gelfenbeyn, 1965). Societies have become a true
consolidating force of scientists in the development of science. Well-known and
little-known scientists — botanists, zoologists, physiologists, geologists, geographers —
worked actively among them. The territory of our country, unique in the diversity of
natural conditions, made it possible for researchers to study the amazing organic and
inorganic nature.

Along with colossal scientific work, the Society carried out extensive cultural
and educational activities: conducted excursions, organized public lectures, prepared
special courses in science for schools and colleges, printed popular science works,
participated in international congresses, etc. The members of the Society themselves
organized a huge library. The scientists who made a significant contribution to the
popularization of science were O. S. Brio, V. Ya. Danylevskyi, A. M. Krasnov,
O. M. Nikolskyi, L. V. Reinhard, V. I. Taliev, L. S. Tsenkovskyi, and others.

The purpose of the article is to substantiate the importance of the Naturalists
Society at Kharkiv University (1869-1930) in the development of scientific research
and the popularization of scientific knowledge in Ukraine.

Research methods

The paper uses general scientific and special historical research methods.
Among theoretical - historical and theoretical analysis of domestic and foreign
literary and archival sources; study and generalization of scientific literature,
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legislative documents of the relevant period; analysis, synthesis, comparison, method
of parallels, generalization and systematization of actual material. Among the special
historical methods there is the historical and retrospective method, which made it
possible to trace the patterns and specifics of the historical reality of that time, as well
as to characterize the value of the Naturalists Society at Kharkiv University in the
development of scientific research and the popularization of scientific knowledge in
Ukraine; a diachronic method by which qualitative changes and achievements of
members of the Society in various fields of natural science were investigated,;
comparative-historical and historical-scientific methods made it possible to find out
the scientific and socio-cultural value of the results of the activity of the Society
(Pylypchuk & Strelko, 2018).

Results and Discussion

The organization of scientific researches in societies of researchers of nature
stimulated scientific search, promoted the development of the creative initiative of
scientists. This group of societies, as noted in the literature, has made a huge
contribution to the development of national and world science (Materials on the
organization and operation of scientific natural societies and research institutions of
Ukraine, 1921-1925, p. 92). Acquaintance with the literature convinces us that the
history of societies of researchers of nature at pre-revolutionary universities of Russia
and Ukraine has been studied very insufficiently. First of all, the mechanism of their
amazing scientific productivity has not been properly identified. In general, academic
societies at universities have always played a prominent role in carrying out
educational and research functions and shaping the scientific worldview of young
people.

M. P. Kononenko extremely aptly noted the role played by natural-scientific
societies in the development of civil society. In particular, he noted: «Historically and
pedagogically, the natural societies of Ukraine have created a socially significant and
interesting, largely original, domestic teaching experience. The study of pedagogical
theory and practice of natural societies of Ukraine, scientific works of their members
convincingly shows that their achievement is often a high example of a harmonious
combination of scientific and natural ideas, approaches in the educational process and
formation of civil society. Members of natural societies of Ukraine paid considerable
attention to the awakening and formation of different inclinations, abilities in school
and student youth. Particular attention was paid to identifying and developing the
talents of adolescents and young people (Kononenko, 2004, p. 99).

Analyzing the phenomenon of the Naturalists Society at Kharkiv University, it is
Important to pay attention to the fact that it acted not only as a collective subject of
scientific activity which task was to produce, reproduce and transmit scientific
knowledge but also to the remarkable socio-cultural significance of its activity. In
fact, researchers united by a common interest in a free society, not regulated by class,
property, educational boundaries, have played a leading role not only in the scientific
but also in the cultural and social development of our country. The axiological
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approach to understanding natural science thought allowed us not only to state

historical facts related to the activity of the Society, the creative achievements of its

members, but also to reflect the deep moral meaning of their discoveries, their
scientific works, their impact on future generations.

The second half of the XIX — the first third of the XX century — is a relatively
short period in the life of our country; it is full of innovations of the scientific and
organizational plan which contributed not only to the creation of the developed
scientific community but also stimulated the most complete manifestation of the
characteristic features of the national scientist among its members. The activity of
scientists of this period was an important link between the system of value
orientations adopted by the intellectual labour in the second half of the XIX century
and the social type of native naturalist, which was formed on the edge of the XX
century (Demuz, 2014). At this difficult time, the scientific elite carried out
responsible tasks not only for the development of the system of scientific knowledge
but also for the creation of its scientific community. Many of these scholars belonged
to «diverse eliten. Some natural scientists from their early years, overcoming
considerable difficulties, formed their destiny. Their hard work, creative talent,
unselfish attitude to science gave them a real opportunity to occupy a worthy place in
it. All of them, without exaggeration, were committed to science and sought to make
a significant contribution to their country's involvement in science. They have
practically always played the role of enlighteners in society, teachers who have
shaped the scientific worldview of their students. The main means of strengthening
the social position of domestic scientists was self-organization, that is, informal ways
of association and communication (Chesnova & Fando, 2008). This was one of the
Important motives of conscious orientation on the cultivation of collective ways of
research work, which was manifested in the development of scientific schools and
societies. Such informal formations are characteristic of the Institute of Science
irrespective of the socio-cultural atmosphere that gives rise to them. However,
domestic scientists saw a little more in organizing informal associations, namely, the
creation of centres of collective creativity, scientific continuity, intellectual freedom.

At that time, a galaxy of outstanding scientists worked in Kharkiv-zoologists —
O.V. Chernai, P. P. Sushkin, O. M. Nikolskyi; botanists V. M. Arnoldi,
O. A. Hrosheim, A. M. Krasnov, Ya. V. Roll, V. I. Taliev, L. S. Tsenkovskyi,
L. A. Shkorbatov; physiologists V. Ya. Danylevskyi, O. V. Nahornyi; geologists
N. D. Borysiak, O.S.Brio, O.V.Hurov, |I. F. Levakovskyi, P. P. Piatnytskyi,
geographers M. Ye. Krendovskyi, Yu. I. Morozov. And they were all honorary and
full members of the Naturalists Society at Kharkiv University (Korobchenko, 2016).
These scientists took an active part in the activities of the Society, through their work
they raised national science to a much higher level. They have carried out a large
amount of scientific research in the field of floristics, faunistics, botanical and
zoological systematics, plant and animal morphology and physiology, as well as
geology, mineralogy, and geography.
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The Society was the coordinator of the scientific activity of scientists. Natural
scientists worked out theoretical and production problems of natural science, they
played a special role in the spiritual and social life of Ukraine. The members of the
Society held liberal positions, supported advanced students and advocated the
freedom of scientific creativity. The relations of scientists with the authorities were
not easy. In the second half of the XIX century, the tendency of the ambiguity of the
state's stance on science intensified: on the one hand, it was recognized as a source of
economic and military power, and on the other, it was suspicious of its democratic
traditions and corporate spirit, which was based on Western European culture. The
members of the Society play a leading role in the creation of a special form of
scientific activity - collective scientific creativity. The special place of the Society in
the development of national science is due to the fact that its research activity in
comparison with the academic science (Academy of Sciences, universities,
institutions of higher education) was closer to the needs of the national economy, it
was more fundamental and diverse. The Society started to form and develop a
number of the most important directions and problems that are successfully
developing today.

The formation of the Society as a social structure was determined by the
objective process of the historical development in the second half of the XIX century.
At that time, the demand for basic research and skilled personnel increased
significantly. While the need for personnel was mainly met due to graduates of
Kharkiv University and other institutions of higher education in the country, the need
for sound recommendations was met due to high professionalism, high organization
of scientific work, socio-cultural and democratic community inherent in the society.
The Society educated not narrow specialists, but naturalists with broad and thorough
training in the main branches of natural science — biology, geology, geography, etc.

Referring to the initial period of activity of the Naturalists Society at Kharkiv
University, you can see what a great contribution to the development of natural
science was made by scientists under the auspices of the Society. One of the priority
tasks, according to the Charter of the Society, was «conducting natural history studies
in zoology, botany, mineralogy, geology, paleontology in Russia, and counties
adjacent to the provinces of Kharkiv educational district; collecting and assembling
systematic collections; publication of scientific works; dissemination of natural
history in Russia». In the first year of its existence, the Society has equipped
zoological expeditions for exploring Kharkiv province (P. T. Stepanov,
O. F. Maslovskyi). Considerable collections of animals and plants were collected,
information on the fauna and flora of the Siverskyi Donets was received, important
geological observations were made. The company also directed its expeditions to
study the minerals of the region (Polovka & Polovka, 2017). In 1869 H. F. Shperk,
L. V. Reinhard and M. V. Sorokin made a trip to the outskirts of Belgorod in order to
study the cryptogamous flora, visited for the same purpose the outskirts of Zmiyev,
lakes of Sloviansk and the outskirts of Sviatohorsk Monastery ( now Mountain
Artem). With the emergence of the Society, a period of systematic exploration of the
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Azov and Black Seas also began. Rich collections (which exist today) were gathered
in expeditions and transferred to the Zootomical, Zoological, Botanical and
Mineralogical Offices of Kharkiv University (91 collections in total).

With all the autonomy and independence of scientific societies from the
administration of universities, their existence at the main centers of public education
had enormous content. Thus, the Society's library was accessible to its members who
were not full-time employees of the University. At the same time, the library of the
Society itself was stored at the departments at which the relevant branches of the
Society worked (Bagalej & Osipov, 1911). Collections gathered by expeditions
organized by the Society were received at the departments and offices of the
University. Meetings of the Society, which were lively held at the university and
were followed by discussions, were accessible not only to those who were relevant to
the university but also to anyone interested in a particular field of science. Thus, in all
the years of its activity, the Society played an important role in the consolidation of
scientific forces. The attraction to the Society was explained, on the one hand, by the
desire of scientists to join their forces in order to spread the front of scientific
research, to obtain more scientific data and more valuable scientific materials, and on
the other hand, by those privileges and advantages in conducting scientific research,
which gave the Society. Although it did not have very significant financial resources,
it still allowed its members to occasionally go on scientific expeditions and trips,
print scientific articles and notes in their publications, as well as the right to scientific
hunting in any season of the year, etc. (Ustav Obshhestva ispytatelej prirody pri
Imperatorskom Kharkovskom universitete, 1869). Members of the Society were
scientists already known for their scientific works, as well as very young naturalists,
among whom there were many students of the Department of Natural Sciences of the
University.

It should be noted that the second half of the XIX century in biology was
characterized by profound methodological shifts. It was a period of struggle for
Darwinism, for the materialistic theory of the development of the organic world,
against the ideas of creationism (Pavlenko, Ruda, Khorosheva & Khramov, 2001). In
this struggle, the Society has shown itself as no other society in such a plan. It is here
that we see strong supporters of Darwinism (O. M. Nikolskyi, P. P. Sushkin,
L. S. Tsenkovskyi, O. M. Krasnov, V. |. Taliev) and even more aggressive
supporters of anti-Darwinism (O. F. Brandt, O. F. Maslovskyi, Ye. O. Shults). The
democratic and materialistic traditions cultivated in the Society, as well as the
progressive views, served as an incentive for the research and education of young
scientists. Through their scientific and social activities, natural scientists created a
certain moral climate, a spiritual atmosphere in which the lives of more than one
generation of scientists were flowing. Spiritual values were preferred in the Society,
and the interests of science were paramount.

Scientists were interested not only in pure science. The Society has played an
essential role in raising interest in natural science among the general population of
Ukraine. Through their educational activities, the Society's naturalists have raised the
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level of education and spirituality of the people. The idea of direct relentless service
to the people deeply penetrated the sphere of creative activity of the members of the
Society, inspired them to find ways of introducing scientific ideas into the national
consciousness. In this enlightenment, leading scholars saw a way of expressing their
social position. The enormous cultural and educational role of the Society was in the
promotion of natural science knowledge through the organization of public lectures
and the publication of popular science literature. The Society successfully conducted
scientific excursions and expeditions (within Russia, Ukraine and abroad), created
exhibitions and museums, established awards, established a biological station,
maintained active scientific links with other scientific societies and organizations. It
Is hard to deny that it is through the description of nature, popularization of natural
science and one's language the patriotic education of a person is carried out,
educational tasks are solved, love and respect for one's homeland and people are
instilled.

One of the important forms of cultural and educational activity and at the same
time engaging in experimental work of children and young people were numerous
excursions, which gave a lot of material for its further scientific processing. The
Society's research and excursion projects facilitated the organization of exhibitions
and the replenishment of its own museum. The merit of the Society was also his
active participation in the decoration of the provincial museums of history. Getting
acquainted with interesting exhibits caused the desire of the general public to get to
know the history of their land even more deeply, to study places of history and
culture directly on the ground. This work laid the foundations for the further
development of the tourist-excursion business as a social phenomenon. The members
of the Society widely implemented the excursion method in order to study the
problems of the history of Ukraine, local history, natural science, nature conservation.
This greatly contributed to the development of Ukrainian culture, the formation of the
national consciousness of the people (Korobchenko, 2014).

In the 20s of the XX century, the popularization activity of the Society
significantly activated. To this end, in 1922, a scientific popular commission was
established under the Kharkiv Naturalists Society. The main task of the Commission
was to disseminate natural and historical knowledge among the broad circles, as well
as to involve them in scientific work and to promote the objectives of the Society.
The special task was to monitor the achievements of modern science and to
familiarize them with the members of the Society. To meet these objectives, the
Commission held special meetings at which reports and lectures were heard, provided
exhibitions, excursions and expeditions of a scientific and popular nature. The
commission consisted of full members and associate members. All full members of
the Society could become active members of the Commission. All interested
employees of the Society, as well as all those who were interested in science, could
be associate members. The latter was elected, on the recommendation of two full
members of the Commission, by voting. The Bureau of the Commission consisted of
a chairman and a secretary, who were elected from among the full members of the
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Commission for the period of one year. The Commission convened regular and
general meetings. At the regular meetings scientific reports, abstracts, literature
reviews on various issues of natural science were read and discussed. At the general
meetings Presidium election took place, budget and report of the Commission,
business trips and appropriations were approved. All questions were resolved by a
simple majority of the present full members of the Commission. General meetings
were considered valid if at least half of the members residing in Kharkiv were
present. The Commission used the seal of the Society. Regular meetings were
considered valid with any number of those who gathered. The Commission was
required to provide the Society with an annual report on its activities and a work plan
for approval by the general meeting of the Society. The Commission's funds
consisted of membership dues, government subsidies, lectures and courses,
exhibitions and donations. Commission organized courses on techniques of excursion
business.

Although it has not been possible to organize public lectures for the Naturalists
Society at Kharkiv University for a long time, natural scientists who understood the
crucial importance of promoting scientific knowledge among the general public,
found and implemented various ways and opportunities for organizing this.

The Donetsk Biological Station played an extremely important role in cultural
and educational work. Thus, in 1927 a museum of local nature was organized at the
station, which contained interesting collections of fish, amphibians, reptiles, birds,
mammals, insects (a total of 70 species — 382 specimens). This museum was widely
used for demonstrations. In addition to scientific work, a workshop was organized on
the basis of the biostation and educational excursions were conducted for students of
higher education institutions of Kharkiv.

In the early XX century, progressive members of the Society turned to the
problem of nature conservation. Such scientists as V. G. Averin, S. I. Medvedev,
V. 1. Taliev, O.A. Yanata already began to realize the importance of nature
conservation. Today, we clearly understand that nature and the nationwide struggle
for its preservation and cleanliness are a crucial component of our culture. The
experience of previous generations of scientists is extremely relevant today because
even then they offered methods by which it was possible to form a correct system of
values in the relationship between man and nature. People from all over Ukraine and
Russia, sought guidance from the Society on how to study natural history objects and
phenomena, shared their observations on nature, disinterestedly sent natural history
objects and entire collections related to the fields of mineralogy, zoology, botany,
palaeontology. These collections were scientifically processed by the scientists of the
Society, and the results of this work were printed, which contributed to the
accumulation of valuable material for the knowledge of nature.

The merit of the Naturalists Society at Kharkiv University was its active
participation in the decoration of provincial museums of history. Due to extensive
publishing activity, each of the members of the Society was allowed to publish their
research. The Society published «Trudy Obshchestva Ispytateley Prirody pri
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Khar’kovskom Universitete» (Proceedings of the Society of Nature Examiners at
Kharkiv University), as well as «Protokoly zasedanii Obshchestva ispytatelei prirody
pri Imperatorskom Khar’kovskom universitete» (Minutes of the meetings of the
Society of Nature Investigators at the Imperial Kharkiv University) (Ustav
Obshhestva ispytatelej prirody pri Imperatorskom Kharkovskom universitete, 1869).
«Trudy» was a highly professional publication of the works of natural scientists of
the Society, which contained great material for the formation of scientific concepts.
The results of the research were presented by the members of the Society at the
discretion of their colleagues and were published only after discussion at the
meetings. The high scientific value of the published works was not in doubt, as each
of them was previously discussed and a corresponding resolution was passed, which
approved after the closed ballot. Discussion of progress and results was extremely
important, as it allowed us to formulate common points of view, approaches,
positions of participants. Each participant had the right for their opinion, had the right
to express and defend it. Any suppression of discussion was strictly prohibited.

Conclusions

Thus, the Naturalists Society at Kharkiv University was an active public body,
whose purpose was to comprehensively promote the development of natural science
in our country. In the way of progress of science, voluntary scientific societies in
general and the Naturalists Society at Kharkiv University, in particular, were the
centers of crystallization, those centers of knowledge, the flame in which was
maintained by the collective mind, multiplied by enthusiasm, encyclopedic education
and high civic position of the scientists who led these associations. The high
scientific authority of the Society relied on the authority of knowledge and logic of
belief. Its successes were achieved through enthusiasm, free creative initiative,
patriotism, deep scientific interest in the tasks of all its members without exception.
The study of the practical and scientific activity of the Society is still relevant today
because it extends our knowledge about the nature and scope of social and scientific
life of our Motherland. For 60 years, the Society has symbolized the intellectual
strength of our nation, its contribution to world civilization. In terms of autocracy, the
Society was the bearer of leading scientific ideas, contributing to the development of
science and the economy through its activities. In the Soviet times, it remained a
democratic association of creatively gifted specialists, people from different classes.
The Society was famous for its traditional multilateral links with national and
international scientific schools and individual scientists. The close scientific and
personal communication of the Society's natural scientists with European and
American scientists has given the Society high scientific authority.

In fact, the Society reflected in its activities all the conceptual statuses of
science. It was aimed at producing new knowledge. The obtained knowledge was
transmitted not only to a limited number of representatives of one or another
scientific area but also to the whole scientific community, society as a whole. The
Society has become one of the main channels for ensuring the interconnection of
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science and society. It acted as a certain social institute, which envisaged conducting
active communication activity both within the Society and beyond. In addition, the
training of future generations of scientists was carried out at a high level, which
testified to another feature of the Society as a social institute and a unique
phenomenon in the system of contemporary science.

References

Atemasova, T. A. (2017). Istoriia rozvytku zapovidnoi spravy na Kharkivshchyni
[The history of protected areas’ n etwork development in the Kharkov region].
Visnyk Kharkivskoho natsionalnoho universytetu imeni V. N. Karazina. Seriia
biolohiia - The Journal of V.N.Karazin Kharkiv National University Series
“Biology”, 28, 101-109. https//doi.org/10.26565/2075-5457-2017-28-12 [in
Ukrainian].

Bagalej, D. Y., & Osipov, I.P. (Ed.) (1911). Uchenye obshhestva i uchebno-
vspomagatelnye uchrezhdeniya Kharkovskogo universiteta [Scientific societies
and educational institutions of Kharkiv University (1805-1905)]. Kharkiv:
Tipografiya «Pechatnoe delo» [in Russian].

Chesnova, L. V., & Fando, R. A. (2008). Russkie estestvoispytateli (na rubezhe 19 i
20 vekov) [Russian naturalists (at the turn of the XIX and XX centuries)].
Vestnik Rossijskoj akademii nauk — Herald of the Russian Academy of Sciences,
78 (12), 1103-1110 [in Russian].

Demuz, I. O. (2014). Naukovi tovarystva na terenakh Ukrainy XIX — pochatku XX st.:
poliloh uchenykh i epokh [Scientific Societies in the territory of Ukraine in the
XIX — the beginning of the XX centuries: polilogue of scientists and eras].
Pereiaslav-Khmelnytskyi: FOP Lukashevych O. M. [in Ukrainian].

Gelfenbeyn, L. L. (1965). Kharkivske Tovarystvo doslidnykiv pryrody ta yoho
vnesok u rozvytok vitchyznianoho pryrodoznavstva [Kharkiv Naturalists
Society and its contribution to the development of national natural science].
Narysy z istorii tekhniky i pryrodoznavstva: Resp. mizhvidomchyi zbirnyk
(Seriia: istoriia tekhniky i pryrodoznavstva) — Essays on the history of
technology and science: Repub. Ministry of Health (Seria: history of technology
and natural sciences), 5, 130-136 [in Ukrainian].

Kononenko, M. P. (2004). Rol naukovo-pryrodnychykh tovarystv u rozbudovi
hromadianskoho suspilstva [The role of scientific and natural societies in the
development of civil society]. Zbirnyk naukovykh prats NDIU — Collection of
scientific papers of NIIU (Vol. III), (97-108). Kyiv [in Ukrainian].

Korobchenko, A. A. (2014) Znachennia osvitnoi diialnosti Tovarystva doslidnykiv
pryrody pry Kharkivskomu universyteti dlia populiaryzatsii pryrodnychykh znan
v Ukraini (druha polovyna 19 — pochatok 20 stolittia) [The importance of the
activity of the Naturalists Society at Kharkiv University for the popularization of
natural knowledge in Ukraine (the second half of the XIX — the beginning of the
XX century)]. Problemy suchasnoi pedahohichnoi osvity. Cer.: Pedahohika i

220


http://www.hst-journal.com/

http://www.hst-journal.com Icmopis Hayku i mexHiku, 2019, mom 9, sun. 2 (15)
History of science and technology, 2019, vol. 9, issue 2 (15)

psykholohiia: zb. statei - Problems of modern pedagogical education. Ser.:
Pedagogy and psychology, 45, (Vol. IV), (pp. 146-152). Yalta: RVV KHU [in
Ukrainian].

Korobchenko, A. A. (2016). Tovarystvo doslidnykiv pryrody pry Kharkivskomu
universyteti (1869-1930): orhanizatsiini zasady, naukova ta kulturno-
prosvitnytska diialnist [The Naturalists Society at Kharkiv University (1869-
1930): organizational principles, scientific and cultural-educational activities].
Extended abstract of candidate’s thesis. Kyiv: SETTU [in Ukrainian].

Materialy pro orhanizatsiiu ta robotu naukovykh pryrodoznavchykh tovarystv i
naukovo-doslidnykh ustanov Ukrainy (polozhennia, protokoly, statuty, zvity,
dopovidi, dopovidni ta naukovi zapysky, plany, naukovi pratsi, koshtorysy,
shtaty) (31 sichnia 1921 r. — 28 sichnia 1925 r.). [Materials on the organization
and operation of scientific natural societies and research institutions of Ukraine
(regulations, protocols, charters, reports, scientific notes, plans, scientific papers,
cost sheets, workforce) (January 31, 1921 — January 28, 1925)]. Foundation 166.
People’s Commissariat for Education of the USSR [in Ukrainian].

Pavlenko, Yu. V., Ruda, S. P., Khorosheva, S. A., & Khramov, Yu. O. (2001).
Pryrodoznavstvo v Ukraini do pochatku 20 st. v istorychnomu, kulturnomu ta
osvitnomu kontekstakh [Natural science in Ukraine before the beginning of the
XX century in a historical, cultural and educational context]. Kyiv:
Vydavnychyi dim «Akademperiodykay [in Ukrainian].

Polovka, S. H., & Polovka, O. A (2017). Istorychnyi zriz stanovlennia pryrodnycho-
heohrafichnykh doslidzhen u kharkivskomu tovarystvi doslidnykiv pryrody v
druhii polovyni 19 — pochatku 20 stolittia [The historical section of the
formation of natural geographical research in the Kharkov society of nature
testers in the second half of the 19th and early 20th centuries]. Visnyk
Kharkivskoho natsionalnoho universytetu imeni V.N. Karazina. Seriia
«Heolohiia. Heohrafiia. Ekolohiia» - The Journal of V.N.Karazin Kharkiv
National University. Series «Geology. Geography. Ecology». 46, 129-135.
https//doi.org/10.26565/2410-7360-2017-46-18.

Pylypchuk, O. Ya., & Strelko O. H. (2018). Istorychnyi analiz vplyvu diialnosti
S. Yu. Vitte na rozvytok zaliznychnoho transportu u Rosiiskii imperii [Historical
Analysis of the Influence of S. Yu. Witte on the development of salvage
transport from the Russian Empire]. Istoriya nauki i tekhniki — History of
science and technology, 8(2(13)), 353-367. https://doi.org/10.32703/2415-7422-
2018-8-2(13)-353-367.

Ustav Obshhestva ispytatelej prirody pri Imperatorskom Kharkovskom universitete,
(1869). [Charter of the Naturalists Society at the Imperial Kharkiv University.].
Kharkov: Universitetskaya tipografiya [in Russian].

221


http://www.hst-journal.com/

http://www.hst-journal.com Icmopis Hayku i mexHiku, 2019, mom 9, sun. 2 (15)
History of science and technology, 2019, vol. 9, issue 2 (15)

Kopo64yenko Anresina

MeniTononbChKui AepyKaBHUM MeIaroriyHui YHIBEpCUTET
imen1 bornana XMenpHUAIIBKOTO

20, Byn. I'erbMaHchka, M. MemiTononb, Ykpaina, 72312

3nauvenns ToBapucTBa 10CJHITHUKIB NpUPoaAU NPpH XapKiBCbKOMY YHIBEpPCHUTETI
(1869-1930) B po3BUTKY HAYKOBHX JOCJTI/IZKeHb i MOMyaspu3anii HAyKOBHUX
3HaHb B YKpaiHi

Anomauia. B cmammi poskpusacmvcs 3Hauenns Tosapucmea O0CHIOHUKIG
npupoou npu XapkKicbKOMy YHigepcumemi 8 pO36UMK) HAYKOBUX OOCHIOHNCEHb |
nonynsapuzayii Haykosux 3Hawb 8 Ykpaini. CoyianvbHi, eKOHOMIYHI, NOJIMUYHI
npoyecu, sIKi 6i00y8arOMvCsi Cb0200HI 8 YKpaini akmyanizyioms iCMOpUYHy nam simv
[ CNpAMOBYIOMb [CMOPUYHY HAYKY 00 OCMUCIEHHS HAYKOBUX NPOYecis, SKi
po3zeopmanucsa Ha mepeHax YKpainu 6 MuHyni yacu. PekoncmpyKyis HAYK08020
ocumms 6 Vkpaini opyeoi nonosunu XIX - nouamxy XX cm. 6yna 6 nenognoro 6e3
OKpeC/IeHHs pOJli Ma 3HAYEeHHS MOBAPUCMBA 00CIIOHUKIE NPpUpoOoU npu XapKiecbKomy
yHigepcumemi. Aemopka  00800ums, wo  OiAnbHicmb  Tosapucmea  0Oy1a
bazamospaHHo0, WUPOKOMACUMAOHOI0, NPOHUSAHOK BUCOKUMU HAYKOBUMU 10esMU |
0eMOKpamuyHumMy meHoeHyiamu. Bxazano, wo egpexmusnicmos yiei OigibHOCMI
3abe3neuysanacb AaKmMueHOI0 Npayel0 HAUGUIHAYHIWUX OIi4i6 HAYKU, KYJIbMypu,
oceimu, a came: B. M. Apnonwoi, I1. 1. bineyvroco, O. A. I'poceeiima, O. B. ['yposa,
B. A Jlanunescvkoco, A. M. Kpacnosa, 1. @. Jlesaxoscvkozco, O. B. Haecopmnoeo,
O. M. Hixoavcvkoeo, A. B. Ponna, M. M. Comosa, I1. Il. Cywxkina, B. I. Taniesa,
JI. C. [{enxoscvkoeco, O. B. Uepnas, B. O. Apowescvrkozo. 3oxpema, sucgimuoemucs
POJIb GYEHUX Y PO320PMAHHI WUPOKO2O CNEeKmpY (DIOPUCMUYHUX, DaAYHICMUYHUX,
2€0JI02IUHUX 1 2e02paiuHUX 00CAI0NCEHb, SIK HA mepumopii eybepHiil XapKiecbko2o
HABYAIbHO20 OKPY2y, MAkK i 0aneko 3a 1o2o mexcamu. Iliokpecnioemovcs, wo 3a605Ku
NAOHI  OIAIbHOCMI  UleHi8 mosapucmea Oyiu OmpuMAaui 3HAYHI  HAYKOBI
pe3yibmamu,  AKi  CHpUsIU  pPO3BUMKY  6azamvox — 2any3eui  BIMYUZHAHO2O0
npupooosnascmea. Tosapucmeo 0y10 opeanizayicio 3 eqheKmuHo OpPeaHi3ayitiHO
CMPYKMYpoio [ Npocpamoio OiIbHOCHI, 00CA2N0 HenepeciuHux pe3yabmamie 5K y
O00CNIONCEHHAX NPUKIAOHO20 Xapakmepy, a maKkoxc Yy NONYIApuU3ayii HAayKu.
Tosapucmeéo 6yn0 0OHUM 13 KAHANIE 3A0E€3NEYEHHs 63AEMO36 A3KY HAVKU I
cycninbemea. Bono eucmynano ax nesHuil coyianbHUuti iHcmumym, aKui nepedbauas
8€0€eHHs. AKMUBHOI KOMYHIKaYIUHOI OislibHocmi 5K Y cepeouni Tosapucmea, max i 3a
toco mexcamu. Kpim moco, Ha eucokomy pieHi 30ilicHI08AIACHL NIO20MOBKA
MauOYmHuix NOKOJNIHb Y4eHux, wo ceioyuno npo we 00Hy pucy Toeapucmea sk
coyianvHoco iHcmumymy U ¢heHomeHy 6 cucmemi HAyku. Aemopka Hagooumv
manosgioomy ingopmayiro npo Tosapucmeo, YmMOUHIOE i KOHKPEmMu3ye OYIHKU |
BUCHOBKU, AKI CMOCYIOMbCA OKpeMux CMmOpIiH HAYKo8oi [ NONyaapusayiuHoi
oistbnocmi Toseapucmaa.
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Knrwwuoei cnosa: Tosapucmeo oOocnionuxie npupoou npu Xapxiecbkomy
VHIgepcumemi,  NPUPOOO3HABCMBO,  HAYKA,  NONYIAPU3AYIL,  NPOCEIMHUYLKA
OIsbHICMb

Kopo64yenko AHrejqmHa

MenuTonoIbCKUN roCy 1apCTBEHHBIN M€1arOrnYe€CKUii YHUBEPCUTET
nMeHu bormpana XMenbHUIIKOTO

20, yn. 'ermanckas, r. Menutomnons, Ykpansa, 72312

3nayenue O01ecTBa UcnbITaTeJeil NPUPOALI NPH XapbKOBCKOM YHUBEpPCHUTETE
(1869-1930) B pa3BUTHHM HAYYHBIX UCCIETOBAHUN U MOMYJIAPU3ANUA HAYYHBIX
3HAHUH B YKpauHe

Annomayun. B cmamve pacxkpvieaemcs 3nauenue Obwecmea ucnvimamenetl
npupoost npu XapbKo8CKoM YHU8epcumeme 8 pazeumuu HAYYHbIX UCCLEeO08AHUL U
nonyniapusayuu HayuHolx 3HaHuti 6 Ykpaune. Coyuanvuvie, 3KOHOMUYECKUE,
noIumuyeckue  Npoyeccol,  Komopwvle  NpoOUCXoosim  ce200Hs 6  Ykpaune
AKMYAnu3uUpyom uUcmopuyeckyio namsams U Hanpasisaom uUcmopudeckyio HayKy Ha
OCMbICTIeHUe HAYYHBIX NPOYecco8, Komopwvie NPoucXoouiu Ha Yxpaune 6 npoutioe
spems. Pexoncmpykyusa nayunou srcusnu 6 Ykpaune emopoi nonrosunst 19 — navana
20 sexa bvina Ovl HenoaHoU 6e3 YKa3aHus poau U 3HavyeHus obujecmea ucnolmamenei
npupoovl  npu  XapbKoeckom  yHugepcumeme. Aemop  Ookazvieaem,  UYmMo
oesimenvHocmsy  Obwecmea  Oblla  MHO202DAHHOU,  WUPOKOMACUMAOHOLU,
NPOHU3AHHOU BbICOKUMU HAYYHBIMU UOEAMU U OeMOKPAMUYECKUMU MeHOCHYUSMU.
Ykasano, umo s¢ppexmusnocme smou desmenvHocmu 0b6ecnevusanact aKmueHbIM
yuacmuem 8blOarowuxcs oesameneti HAyKu, KYIbmypsl, 00pa3o6auus, a UMEHHO!:
B. M. Apnonvou, Il. U Beneyxoco,  A.A.Ipocceetima,  A. B. ['yposa,
B. A. Jlanunescxozco, A. H. Kpacunosa, H. @.Jlesaxosckoco, O. B. Haecopmoeo,
A. H. Huxonvckoeo, A. B. Ponna, H. H. Comosa, II. I1. Cywkuna, B. U. Tanuesa,
JI. C. I]enkosckoco, A. B. Yepnas, B. A. Apowesckoco. B wacmunocmu, nokazana
PONb  VUeHwblX 8  pa3eopavdusaHuy  WUPOKO20  CHeKmpa  ropucmudeckux,
Gaynucmuueckux, 2eon02UYecKuUx U 2eozpaguueckux — UCCIe008anuli, KaK Ha
meppumopuu 2ybepuuil XapbKo8ckoeo yuebHO20 OKpyad, MaK U O0aleKko 3d e20
npeoenamu. Iloouepxusaemcs, umo 61a200apsi NAOOOMBOPHOU OesiMeNbHOCHU
YleHo8 obuecmea OvlIU NOTYYeHbl 3HAUUMeNbHble HAYYHble Pe3ylbmamsl, KOmopble
CHOCOOCMBOBANU PA3GUMUIO MHO2UX OMPACTIell 0OMeYyecmEeHH020 eCmecmeo3HaAHUSL.
Obwecmso 6vi10 opeanusayuell ¢ 3PHHeKmusHoO OpPeanU3AYUOHHOU CIMPYKMYPOU U
npoCpaAMMOU OesamenbHOCMU, OOCMUSIO BECOMbBIX Pe3VIbMamos 8 UCCIe008aAHUIX
NPUKIAOH020 Xapakmepa, a makxdce 6 nonynaapusayuu Hayku. Obwecmso ObvL10
OOHUM U3 KAHAN08 0DecneveHus 63auMocesa3u medxcoy Haykou u oowecmeom. OHO
8bICMYNANO KAK HEKUl COYUAIbHbBLI UHCIUMYM, KOMOPbLUL NPeodyCMampusal 6e0eHue
AKMUBHOU KOMMYHUKAYUOHHOU OesimenbHocmu Kak 6 camom Obwecmee, maxk u 3a
e2o npedenamu. Kpome moeo, na evicokom ypoene ocywecmensanace noo20moeka
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0Y0yIOWUX NOKOJEHUll  YYeHblX, UMmo CE8UOemeNbCmB8o8al0 0O ewe OOHOl
xapaxmepucmuke Obujecmea Kaxk cOYuaibHo20 UHCMUmyma u peHomeHa 6 cucmeme
Hayku. Aemop nooaem manouzgecmuyio ungopmayuio o6 Obwecmee, ymounsem u
KOHKpemu3upyem OYeHKU U 6bl800bl, KOMOpble KACAOMC OMOeNbHbIX CHOPOH
HAYYHOU U NONYAAPU3IAYUOHHOU desmenbHocmu Obwecmaa.
Kniwueevie cnosa: Obwecmeo ucnvimameneti npupoovl npu XapbKo8cKom

VHUBepcumeme, eCmecmeo3HaHue;, HAyKd, NONYIAPU3AYUS, NPOCBEMUMENbCKAS
oesamenlbHOCmb
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Legislative activities of the Kyiv Law society in the field of railway transport

Abstract. The research of the scientific heritage of the Kyiv Law Society, which
worked at the Kyiv University of St. Vladimir in the second half of the XIX and early
XX centuries, is of current relevance within the framework of civil society
development in Ukraine. The variety of its scientific directions speaks of the tireless
desire of the members of the Society to improve the national legislation, to solve a
number of legal problems and to promote the development of legal science in the
Ukrainian lands. This article investigates the problems in the field of railway
transport to have been actively discussed at the meetings of the Kyiv Law Society.
The main steps in the creation of a unified railway legislation in the Russian Empire
in the second half of the XX century, which was mandatory for all railways in the
country, are outlined. The role of the Commission for the Study of Railways in
Russia of E. T. Baranov, which was created to study the state of railways in the
country, has been considered. It is shown that the Commission consisted of leading
scientists and public figures of the country — A. F. Koni, S. Yu. Vitte, 4.4. Vendrykh,
M.M. Annienkov and others. It has been stated that the main purpose of the
Commission's activity was to collect the necessary materials from foreign and
domestic railway and judicial practice, which could be studied as much as possible
with the participation of representatives of science, trade, military affairs and
industry, with the purpose of creating the General Statute of Railways of the Russian
Empire, which became the first codified source of law precisely in the railway
business. It has been shown how the KLS took part in this process. The speeches of
individual scientists such as O. F. Kistiakivskyi, D. I. Pikhno, M. Ye. Krainskyi,
A. H. Dolzhanskyi, O. F. Kvachevskyi who spoke on the problems of railway
jurisprudence, put forward their proposals, discussed the possibilities of appropriate
changes in the development of the railway industry and held discussions at the
meetings of the Society have been analyzed. In addition, the history on the creation of
the General Statute of Railways, its content and significance for the railway business
in the Russian Empire, which became the first step in the formation of a unified legal
field on the entire network of national railways, have been revealed.

Keywords: Kyiv Law Society; railways; the legal component of rail transport;
the Uniformed Statute of Russian railways
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Introduction

The active development of capitalism in the Russian Empire in the second half
of the XIX century led to the rapid expansion of the rail network throughout the
country, which was built by both the state and private companies, but mainly with
state borrowing. Every year, new railways were created, each operating under its own
rules. All this led to the fact that in the mid-70's of the XIX century there was an
urgent need to create a unified country-wide railway legislation that would set
uniform legal rules for the operation of railway transport (Murav'eva, 2017).

The Kyiv Law Society (hereinafter referred to as KLS), which was established
in 1876 at St. Vladimir's University of Kyiv, has repeatedly engaged in law-making
in the course of its activity, since its ranks included leading legal scholars,
representatives of judicial institutions, well-known lawyers, judges, jurists who
created a stable center of Ukrainian legal thought in Kyiv in the second half of the
nineteenth century.

Methods of research

In this scientific study, the methodological basis of the study is the historical
method of research, based on the study of the emergence, formation, and
development of objects in chronological sequence, which achieves an in-depth
understanding of the essence of the problem. In addition, a chronological method was
used, which provides for the presentation of historical material in chronological order
at all stages of the development of a historical phenomenon, the methods of
bibliographic and source analysis used in the search, systematization, and processing
of primary information. The principles of historical validity, objectivity, consistency,
and complexity have also been applied (Pylypchuk, 2019).

Results and discussions

In April 1876, the Government of the Russian Empire initiated the issue on the
state of the railroad in the country. For this purpose, the Commission for the Study of
Railways in Russia was set up under the chairmanship of Count Eduard Baranov,
which included leading scientists and political figures of the time. This is a well-
known lawyer, public official and court speaker, a member of Kyiv Law Society
A. F. Koni, and future Minister of Railways S. Yu. Vitte, and a military engineer, a
member of the main Railway Inspection A. A. Vendrykh, and the Chief Clerk of the
Commission M. M. Annienkov who later built the Trans-Caspian Railway
(Guansyan, 2016).

The Commission appealed to the law firms of the country, including the KLS, to
collect the necessary materials on foreign and domestic railway and judicial practice,
which could be maximally studied with the participation of representatives of
science, trade, military affairs, and industry. And also it asked to present a number of
problematic issues in the railway business, which at the time did not have a solution.
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This issue was initiated in order to improve the national legislation, namely the
introduction of separate rules for regulating legal relations in rail transport.

The chairman of KLS professor O. F. Kistiakivskyi suggested to the members of
the Society to accept this proposal and take up the solution of this case. At the
meetings of the KLS, many issues were discussed on this problem. Some of these
have been described in detail in the Company’s minutes. For example, at the meeting
of September 15, 1879, A. F. Kistiakivsky made several provisions that he believed
required consideration for the introduction of common rules and railway legislation.

First, he proposed to introduce a rule that the holder of a 14-day coupon ticket
would be entitled to interrupt and resume, during that time, their journey at any
station on the travel line of a train.

It turns out that in the second half of the XIX century there were 14-day coupon
tickets, and the passenger was allowed to leave at any station that was included in the
coupon book during that time. The problem was that the passenger could not get off
at any station, but only on the main ones included in the coupon book. And this was a
problem for passengers, because in the second half of the XIX century routes were
not as developed as they are now, and every kilometer for the passenger was a big
problem. If the passenger was traveling from Kyiv to St. Petersburg, the coupon book
contained the stations Nizhyn, Konotop, VVorozhba, etc. And the passenger could not
go to Brovary to visit his relatives, he had to go to Nizhyn and then to get to Brovary
by himself. The scientist thought that it was very inconvenient for the passengers and
suggested to introduce the rule.

Secondly, Oleksandr Fedorovich offered to introduce roundtrip tickets. The
scientist noted that it was practiced all over the world between 2-3 stations, between
which they traveled back and forth for 2—3 days. In the early 80's of the XIX century,
it was very important for trips to the suburbs, where the people went to have a rest on
weekends, holidays and spring and summer days. The scientist believed that such a
ticket would be a real gift for the public who cherished every minute of their
vacation.

Thirdly, O. F. Kistiakivsky stressed the need to introduce reduced fares for
members of scientific congresses and business trips. In particular, he noted that the
government recognized the validity of these petitions, while the railway companies
with special understanding gave the right of free access to the railroad to judicial
investigators, magistrates, police officers, and no longer to the scientists who
deserved it more.

«The basis for such a decline was to recognize the great cultural power of
science to the people, the science that invented railroads, telegraphs, and electric
lighting, and made great discoveries in the field of improving society.

Thus, because the maintenance of the cultural importance of science is a
permanent, normal duty of any state if it wants to be cultured, it would be desirable
to establish a mandatory rule once and for all for railway societies to impose a fare
for members of congresses, conventions and scientific business trips to the
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destination» (Protokol zasedaniya Ne 9 Kievskogo yuridicheskogo obshchestva ot 15
sentyabrya 1879 g., 1880).

The same concerned the cost of tickets to all-Russian industrial and technical
exhibitions for working-class people who were entitled to such a trip by official
institutions.

Fourth, O. F. Kistiakivskyi proposed the introduction of so-called long-term
county tickets, which were also actively practiced in foreign countries and allowed a
large number of the population to travel long distances. Moreover, the cost of such
tickets was significantly lower than the cost of tickets for individual distances of a
given trip. The scientist believed that active trips of the population to remote regions
of the country could significantly increase the economic and cultural status of the
country.

Of all the proposals of O. F Kistiakivsky, a discussion was only caused by the
first. Most colleagues of the scientist believed that this situation was not problematic,
it was only necessary to add in the coupon book additional pages for all intermediate
stations, as Professor V. H. Demchenko thought, or to leave additional wagons at the
stations just in case, as A. G. Dolzhansky noted.

Professor D. I. Pikhno drew the attention of those present that this proposal
could cause technical and economic problems. In particular, he noted that each train
was assigned an appropriate number of wagons according to the number of
passengers. In the event of a sudden increase in the number of passengers, an extra
wagon would have to be hitched, which could only be done at large stations. The
small stations could only issue as many tickets as there were seats, which could make
it difficult for anyone who travels. M. Ye. Krainskyi noted to this that there were few
passengers on direct tickets, so the technical side of this proposal could not be a
problem (F-rg, 1879).

There were also pathetical statements of those present who clearly did not
understand the peculiarities of the railway business. For example, A. T Dolzhanskyi
noted that railways exist for society, so the convenience of the public should be above
technical difficulties. If there are direct tickets that entitle them to leave at any
intermediate station, then the technical difficulties of the railway could not violate the
rights of passengers.

D. I. Pikhno responded that railways could not be regarded as a private
institution only because the treasury was interested in their work, which guaranteed
the railways a proper profit. Therefore, it was impossible to afford unnecessary
expenses without affecting the treasury. Extra carriages would have a corresponding
cost because passenger traffic was always very uneven.

O. A. Kvachevskyi noted that Dmitry Ivanovich's objections had a special
character that could not be ignored because it was of general importance in relation to
all railway issues. When a passenger claimed any violated right, the railway
department as a rule stated inconvenience or disadvantage of the passenger's
requirements for control, not taking into account the right. It is obvious that the point
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of view was not the answer to the question, after all, the question of law can only be
answered legally.

Thus, the remark of Kistiakivsky had a purely legal basis, while D. I. Pikhno
responded not to the denial of the passenger's right, but to the reasoning of the
technical disadvantage of exercising that right for the railways.

The right, according to the scientist, can not be perceived through the prism of
the benefits of the person who has to exercise this right. But there is a system and, in
this case, the implementation of the right is not possible without taking into account
the technical side of the case, because whatever rights are not given to the population,
they will not be able to be realized if the technological process of transportation by
rail.

M. Ye. Krainskyi noted that those small operating surcharges offered by
Oleksandr Fedorovich had been negligible compared to the amounts that disappeared
on the railways under the guise of operating costs. And that it is sufficient to establish
strict control over the railway industry in order to obtain the necessary savings in
operation, which would give passengers the necessary facilities during transportation.

As a result of the discussion, O. F. Kistiakovskyi noted that the number of
passengers interrupting and resuming their journey was very small, so it could not
significantly affect the technical side of transportation (Protokol zasedaniya Ne 9
Kievskogo yuridicheskogo obshchestva ot 15 sentyabrya 1879 g., 1880).

The Commission had worked for 4 years. As a result, it was determined that the
work of domestic railways was unsatisfactory and the money spent on its
construction did not justify itself. This was primarily due to the fact that some
railways were constructed without economic consideration, with poor bandwidth and
poor maintenance.

The Commission determined that the lack of single railway legislation was the
main reason for this situation. This is how the idea of creating a Statute of the
Russian Railways was born, which was perceived negatively in the Ministry of
Railways. Officials chaired by Minister of Transport K. M. Posiet in any way
hindered the creation of the Statute because they feared to expose their abuses and
troubles. But it did not work (Gross, 2011).

The first general statute of the Russian railways was signed by Emperor
Alexander Ill on June 12, 1885. From that moment on, the railways of the country
introduced a direct non-overloading route which, of course, significantly accelerated
the movement of carriages. The statute consisted of three sections: «Section on the
Carriage of Passengers and Cargoes by Railways», «Section on Rules on Jurisdiction
and Limitation of Railway Claims on the Procedure for Enforcement of Decisions on
Railway Claims» and «Section on Police Railway Rules», also it regulated the
activity of the transport administration, transportation of people and goods. In this
regard, the Ministry of Railways established special bodies for the operational
regulation and management of operational work, which was an important step in the
process of improving the national railways. As well, the Council on Railway affairs
was established under the Ministry, which became its advisory body and supervised
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the work of various institutions for the construction, maintenance, and operation of
railways of various forms of ownership.

The General Statute of the Russian Railways became the first codified source of
law in the railway business. It was a legal act binding on all railways of the country,
which was the first step in forming a single legal field on the entire network of
domestic railways (Klimov, 2017).

Conclusion

Thus, in the activity of railway transport in the Russian Empire, through the
legal companies of the country, in particular KLS, state regulation and control was
established, which was reflected in the work of the railway administration. This
document became the basis for further legislation on the subject, in particular for the
General Statute of the USSR Railways (1920). It should be noted that the main
paragraphs of this statute are still in use in the railway industry and are the main
source of the current statute of the Ukrainian railways.
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Mununmuayk Okcana
Jlep>xaBHUM YHIBEPCUTET 1HPPACTPYKTYPHU Ta TEXHOJOTIH
9, Byn. Kupunisceka, M. KuiB, Ykpaina, 04071

IIpaBoTBOpYa AiAILHICTL KHIBCHKOT0 IOPHAMYHOI0 TOBAPUCTBA B raJysi
3JII3HUYHOT0 TPAHCIOPTY

Anomauia. Jlocniodcennss Haykosoi cnaowunu Kuiecvkoco 1opuouunoco
moeapucmea, sxe npayrosano 8 Kuiscoxomy ynieepcumemi Ce. Bonooumupa y opyeaiti
nonosuni XIX — na nouamxy XX cm., Ha cb0200HI HOCUMb AKMYANbHUL XapaKmep
PAMKAX pO36UMK)Y 2POMAOSIHCbKO20 cychitbemea 6 Ykpaini. Piznomanimuicmo 11020
HAYKOBUX HANPAMKIE 2080pUmMv Npo Heemomue Oadxcanusa unenie Toeapucmea
800CKOHAIUMU GIMYUHAHE 3AKOHO0ABCMB0, UPTUUMU HU3KY IOPUOUYHUX Npobaem i
CHpUAMU pO36UMKOSI IOPUOUYHOI HAYKU HA YKPAIHCbKUX 3emaax. Y oauiii cmammi
oocnioxceno, AKi npobnemu 6 2any3 3ANI3HUYHO20 MPAHCNOPM)  AKMUBHO
posensaoanucs Ha 3zacioanHax Kuiecvkoeo ropuouunoco moeapucmea. Buceimneno
OCHOBHI KpPOKU Y CMBOPEHHI €OUHO020 3aNiZHUYHO20 3aKoHooascmea 6 Pociiicokill
imnepii 6 opyeit nonosuni XIX cm., axe 6yn0 0008 13K08UM 00 BUKOHAHHA YCiMa
3anizHuyamu Kpainu. Poszensnymo ponv Kowmicii 3 eusuenus 3anizHUYHOL cnpasu 6
Pocii E. T. bapanosa, sKy 0y10 cmeopeHo 3 Memol0 8US4UeHHsI NUMAHHSA NPpOo CMAH
3aniznuunoi cnpasu 8 kpaiui. Iloxazano, wo 0o ckrady Kowmicii éxoounu npogioui
sueni i epomadcoki Oisui kpainu — A. @. Koni, C.IO. Bimme, A.A. Benopux, M.M.
AHnnenkos ma inwi. 3asHayeHo, W0 OCHOBHOW Memoio OisinbHocmi Komicii  6yno
3i0panHs HeoOXIOHUX Mamepianié 3 IHO3eMHOI I GIMYUZHAHOIL 3ANIZHUYHOL I CYO0801
NPAKMUKYU, SIKI MOMCHA OY10 6 MAKCUMATbHO SUBYUMU 3A Y4ACMI NpeoCmasHUKIE
HAYKU, mopeiéni, IilCbKOBOI Cnpasu i NPOMUCIOBOCMI 3 MEmMOK CMBOPEHHS
3azanenoco cmamymy 3ani3Huyb Pocilicokoi  imnepii, AKuil cmag nepuum
KOOU@IKOBAHUM OdicepesloM Npasa came y 3ani3HUYHIU cnpasi. Bioobpasiceno, sk
KIOT npuiimano yyacmv y odanomy npoyeci. Ilpoananizosano eucmynu oxpemux
suenux Ha 3acioannsx Toseapucmea — O. @. Kicmsaxiscvkoeo, /. I Ilixua, M.
€. Kpaincvroeo, A. I'. Jloncancokoeo, O. @. Keauescvkozco 3 npobdiem 3ani3HUYHOL
Cy0080i NpaKmMuxu, 6 SKUX BOHU GHOCUIU CB0I nponosuyii, 002080pI6aAIU
MONCIUBOCME BIONOBIOHUX 3MIH V Y PAMKAX PO3GUMKY 3ANIZHUYHOL 2any3i [ eeiu
ouckycii. Kpim moeo, poskpumo icmopito cmeopenHs 3a2aibHO20 CMamymy
3aNI3HUYL, U020 3MICM | 3HAYEHHs Ons 3ani3HUYHOIL cnpasu Pocilicbkoi imnepii, wo
CMano nepuium KpoKoM y QOpMYBAHHI €OUHO20 NPABOBO2O MO HA YCIU Mepedxci
BIMUUIHAHUX 3ANIZHUYD.

Kniwwuosi cnosa: Kuiecvke mopuduune moeapucmeo; 3anizHuyi, 0OpuoudHa
KOMNOHEeHmMa 3a1i3HUYHO20 MPAHCROPMY; 3a2aANbHUL CIMAMYmM POCIUCLKUX 3ATI3HUYb

IMununayk Okcana
['ocynapcTBeHHBIN YHUBEPCUTET HHPPACTPYKTYPHI U TEXHOIOTHI
9, yn.Kupunnosckas, r. Kues, Ykpauna, 04071
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IIpaBoTBOpUYECcKan aesiTeILHOCTh KHEBCKOT0 I0PUINYECKOT0 00IIeCTBA B
00J1aCTH KeJIE3HOAOPOKHOT0 TPAHCIIOPTA

Annomayusa. UHccneoosanue nayunoeo Hacneous Kueeckozo topuduueckozo
obwecmaa, komopoe pabomarno 6 Kuesckom ynueepcumeme Ce. Braoumupa 6o emopoti
nonosurne XIX - nauane XX 6., cecoOHA Hocum aKmMyalbHblli Xapakmep 8 pAMKAX
pazeumus  2paxcoanckozo obwecmea 6 Ykpaune. Pasznoobpasue e2o Hayumbix
HANpAGNeHul  2080pum O  HeymomMumom  dceranuu  4nenos  Obwecmesa
VCOBEPUIEHCMBOBANb ONEYECMBEHHOE 3AKOHOO0AMeNbCME0, Peuums pso 10pUOUYEeCKUX
npooaem u cnocoocmeosamsv pa3eUMUIO I0PUOULECKOU HAYKU HA YKPAUHCKUX 3eMsiX. B
OaHHOU cmamve UCCIe008aHbl  NpoONeMbl 8  00JACIU  HCENE3HOOOPONCHO2O0
Mpancnopma, Komopbwle aKmuHo paccmampusanucy Ha 3acedanusx Kueeckozo
ropuoudeckoeo obwecmea. (OceeweHbl O0CHOBHble wiacu 6 CO30aHUU eOUHO020
JHCeNe3HO0OPOAHCHO20 3aKOHOO0amenbecmea 8 Poccuiickoui umnepuu 60 8mopoti no108UHe
XIX 6., komopoe 0ObL10 0053aMeNbHbIM K UCNOJIHEHUIO 8CEMU IHCENE3HBIMU 00pPO2amu
cmpanvl. Paccmompena ponv Komuccuu no usyueHuro d#cesie3Ho00pod*CcHO20 dela 8
Poccuu E. T. bapanosa, xomopas Oblia c030anHa ¢ Yeavlo U3Y4eHUs BONpoca O
COCMOSIHUU JHCENe3HOO0POIICHO20 Oena 8 cmpaHe. Tlokazano, umo 6 cocmas Komuccuu
6xoounu eedyujue yuemole U obuecmeenuvle Oesmenu cmpauvl - A. D. Kowu,
C. FO. Bumme, A. A. Benopux, M. M. Aunenxkos u opyeue. Yxazamo, umo OCHOBHOL
yenvto Oesmenvhocmu Komuccuu Ovin  cOop HeoOXOOUMbIX Mamepuanios no
UHOCMPAHHOU U OMEYeCmBEHHOU HCENEIHOOOPOICHOU U CYOEOHOL NPAKMUKe, KOmopbule
MOJCHO ObLIO Obl MAKCUMATLHO U3YYUMb C ydacmueM npeocmagumeneti HAayKu,
MOP2067U, B0CHHO20 Oeld U NPOMBIUIEHHOCMU C Yeablo co30anus obuje2o ycmasa
arcenesnvix 0opoz Poccutickoti umnepuu, komopwiti cman nepebiM KOOUGUYUPOSAHHBIM
UCTMOYHUKOM NPABA UMEHHO 8 JiCele3HO00POJICHOU Oene. 3aneyamneno, kak KIOO
APUHUMANO ydyacmue 6 OanHom npoyecce. lIpoananuzupoeamsvl  6biCHYNIEHUs
omoenbHbIX yuenvix Ha 3acedanusx Oowecmsa - A. @. Kucmsaxosckoeo, /. U. Iluxwo,
M. E. Kpaunckoeo, A.I. {onxcanckoco, A. @. Keauesckoco no npooremam
JHCENE3HOOOPOAHCHOU CYOCOHOU NPAKMUKU, 8 KOMOPBIX OHU 6HOCUIU CEOU NPEOTIONCEHUS,
00CyHCOanU 8O3MONCHOCU COOMBEMCMEYIOWUX USMEHEHUL 68 6 PAMKAX Ppa36Uumisl
JHCeNe3HOO0POUCHOU ompacau U enu ouckyccuu. Kpome moeo, packpvima ucmopus
cozoanus Obwe20 ycmasa Hcene3Hvix 00poe, €20 cooepiyicanue U 3HayeHue Ol
Jrcene3Ho0opodcHozo oena Poccuiickou umnepuu, ymo cmano nepeéviM wa2om 8
Gopmuposanuu eouHo2o nPaso8o2o Nojs NO 8Cell Cemu POCCUUCKUX HCENe3HBIX 00PO2.

Knioueevie cnosa: Kuesckoe mwopuduueckoe obujecmeo; owcenesHvie 00pocu,
IopuouYecKkas KOMNOHEHMA JHCene3H000POoN#CH020 mpancnopma; QOowuil ycmas
POCCUTICKUX JHCETIe3HbIX 00PO2
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[Tigmucano o apyky 10.12.2019 p. ®dopmat mamepy 60x84/s.
[Manip odcernumii. I'apuitypa Times New Roman.
YwM. np. apk. 5,92. O61. Bua. apk. 7,14.
Haxnan 100 mpum. 3amoniennst Ne 2050-09/19.

HagpykoBaHo B qpyKapHi peqakiiiHO-BUIaBHUYOT BiIILTY
Jlep»aBHOTO yHIBEpPCUTETY IHPPACTPYKTYPHU 1 TEXHOJIOT1H.
Caigourso npo peecrpauito Cepist 1K Ne6148 Bix 18.04.2018.
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