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Formation components of technical science in Ukraine in the 60-70s of
the XIX century

Abstract. The article is devoted to the study of the formation of technical science
in Ukraine in the second half of the XIXth century. The source of data for the research
was found in the articles of the "Journal of the Ministry of Public Education™ that was
published in the 60-70s of the XIXth century. This historical source explains the
chronological boundaries of the research mentioned. The authors draw attention to the
formation of technical science as to a complex process that developed from the
historical and cultural transformations in the field of scientific research of Ukrainian
society back in the days. Paradigmatic shifts in Western European science that
penetrated the scientific circles of the Ukrainian social environment contributed to the
intensification of scientific and technological progress. It is noted that the latter had a
great influence on education which, as shown in the article, became one of the
components in the forming process in the field of science and technology.In particular,
we are talking about the active work of scientific and technical intelligentsia, which
became the driving force in this process, which was expressed in the creation of a
theoretical and methodological basis for scientific activities. Based on a wide range of
methods derived from the historical research, the progress factors in this scientific field
as well as the growth of scientific schools of leading mathematicians, physicists, and
other representatives of technical science were discovered. On the basis of the
biographical method of analysis the creative way of heads of known scientific schools
(V. Ya. Buniakovskyi, I. O. Vyshnehradskyi, M. V. Ostrohradskyi, F. N. Shvedov and
others) in line with the trends of the then Ukrainian scientific and technical
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industry.The research points out the importance and invaluable contribution made by
scientists for further motivation and actualization of the research in subsequent years.
It is emphasized that the emergence of scientific schools and modernization of the
technical education system have become the main components in the formation of the
scientific and technical elite. It was made through an active scientific activity that
contributed to the formation of technical science at the theoretical and methodological
levels.
Keywords: Journal of the Ministry of Education; scientific school; scientific and
technological progress; technical science

Introduction.

The history of technical science in Ukraine has a complex mechanism based on
the interaction of scientific, technical, theoretical, conceptual, and often paradigmatic
studies. Those have been integral to Western European scientific traditions. Ukrainian
science still impresses with a well-known constellation of scientists who for many
centuries have contributed to the foundation of the modern direction in scientific
knowledge. A special place is occupied by the field of natural science, which played a
significant role in the formation of technical science in Ukraine. The theoretical design
of natural science dates back to the XIXth century.

The specificity of this topic, which simultaneously enhances its relevance, as well
as theoretical, and methodological apparatus, is manifested in its source base. The
source base consists of the study based on two types of components: the first source
covers technical inventions, devices, and research experiments, while the second one
is derived from the written sources that contain information about the first type and
most importantly reveal the process of forming representatives of a certain scientific
elite and science in general. The presented article is the result of research related to the
second type.

It should be noted that the source base for this research was gathered from the
articles written by prominent scientists, teachers, and public figures of Ukrainian
science of the second half of the nineteenth century. Those were published in the
"Journal of the Ministry of Education™ (hereinafter - "Journal) — the official body of
the Ministry of public education. The choice of this periodical was made due for several
reasons. Firstly, royal decrees, ministerial orders, and orders made by the Academic
Committee of Public Education have been published in the section "Government
orders" of this journal. These documents provide an opportunity to assess the state
direction in creating a base for technical education. Secondly, the articles in the section
of the journal entitled "Criticism and Bibliography", which contained headings such
as: "Our educational literature”, "Reviews of foreign journals”, "Critical and
bibliographic notes"”, "Modern Chronicle" cover the problematic aspects in the process
of technical and natural science formation.

The attention is placed on the articles under the heading "Department of Sciences"
since the prominent scientist I. I. Mechnykov as well as economist, president of Kyiv
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University, and future Minister of Finance of the Russian Empire M. Kh. Bunhe
published their researches in these articles. The works of Mechnykov and Bunhe as
well as other prominent scientists reflected new trends and significant steps made in
the field of physics, mathematics, chemistry, biology. The fact that world-renowned
scientists have been published in this journal indicates the creation of a field dedicated
to the scientific research that united the intellectual environment of that time.

In the post-Soviet period, the issues of formation and development of technical
education were studied through two main directions. Historians paid attention to the
general and regional directions of education development in the XIX century and also
touched upon the formation of technical educational institutions. For example, the
articles by H. Shevchuk, Ya. Plavutskoi — Lutsenko (Shevchuk, 2011; Plavutska-
Lutsenko, 2013). The article written by S. Hushchyna considered the formation of
private educational institutions in the XIXth — early XXth centuries (Hushchyna,
2007). The questions of the formation of professional education and the generalizing
monograph of S. Siropolko are also considered in the research (Siropolko, 2001). The
second direction is represented by works that analyzed the history of the formation and
development of vocational education in Ukraine. This view on the problem is also
reproduced in the article by O. Tovkanets and in the dissertation of M. Honchar
(Tovkanets, 2011; Honchar, 2016). Aditionally, in the monograph of I. L. Likarchuk,
the historical retrospective of the formation of vocational schools in Ukraine is outlined
(Likarchuk, 1999). Nowadays, there is a lack of historical research that would consider
the complex question of the relationship and dynamics of science and education in the
60-70s of the XIX century.

Therefore, the purpose of this study is to determine the components of the
technical science formation in Ukraine, which consequently created a theoretical and
methodological basis for its further development as a separate scientific field of
knowledge.

The chronological boundaries of the work cover the period of the 60—70s of the
XIXth century. This is the time frame when technical knowledge in the Ukrainian
scientific environment formed the basis of technical science.

Tasks:

— to reveal the factors of formation of technical science in the specified period;

— to identify the components of the formation of technical science, in particular,
the formation of scientific schools in this field and the modernization of the education
system of technical specialties.

Research methods.

The methodological basis for the study of this problem was the following
methods: analysis and synthesis (based on their interpretation of the articles of the
"Journal" as a source on the history of technical science of the second half of the XIXth
century. |Followed by the generalization and systematization in connection with
historical and cultural reality; biographical method (aimed at identifying the main
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milestones in the life and scientific activity of leaders and participants of scientific
schools), and the principles of historicism (a principle which allows revealing the
historical and cultural foundations of the technical branch of science), objectivity (this
principle is mandatory in the process research of scientific achievements of scientists
since it rejects the possibility of subjective judgments about the practical significance
of scientific achievements of the scientist).

Results and discussion.

Examining this issue, several factors should be identified, the main of which are
the following:

— The beginning of the Alexander Il reign was marked by expectations of changes
in the socio-political and economic life of the Russian Empire. Reforms that took place
in the '60s of the XIXth century contributed to the increase in the pace of industrial
modernization. In turn, the acceleration of the capitalist development of the state was
inextricably linked with the development of the exact and natural sciences. They
provided scientific and technological progress in the field of production and trade;

—as aresult, derived from conditions of increasing rates of capitalist development,
the state urgently needed personnel who would combine both scientific potentials, and
would guarantee successful development of trade and industrial activity. That is why
the problem of modernization of educational institutions became a foundation for
vocational education. There was an urgent need to introduce new standards for this
kind of education.

The large-scale transformations were impossible without in-depth research that
would cover all possible issues, form a proper framework, and ensure the functioning
of the entire system. A professional and scientific approach for solving new problems
in the field of technical science was presented in the publications of the "Journal” in
the 60-70s of the XIXth century. Therefore, the research turns to the most thorough
articles that showed the rapid pace and expansion of development vectors of exact and
natural sciences. It also touches upon the emergence of scientific schools in this field
in Ukraine at this time.

An important scope of information on the development of science is contained in
the article "Report of the Imperial Academy of Sciences on the Department of Physics,
Mathematics, and History and Philology for 1860". (Otchet Imperatorskoj Akademii
nauk po fiziko-matematicheskomu i istoriko-filologicheskomu otdeleniyam za 1860
god, 1861, p. 121-142). This article publishes a report that contained three works by
Mykhailao Vasylovych Ostrohradskyi, entitled as: "On the curvature of surfaces",
"Note on one definite integral” and "On a new presentation of the theory of largest and
smallest quantities" (OIAN, 1861, pp. 135-136). The author of these articles was one
of the most outstanding, world-class mathematicians and mechanics. Born in the
village of Pashenivka, Poltava region, he entered Kharkiv University in 1817. After
graduating from high school, he received the title of Candidate of Sciences, but
unfortunately, bureaucratic conflicts did not allow him to approve him in this title.
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From 1822 he continued his studies in Paris, at the Collége de France, where at that
time the brilliant scientists — Ampére, Laplace, Fourier was providing lectures. Upon
his return, he was elected adjunct professor at the St. Petersburg Academy of Sciences.
In 1831, he received the title of ordinary academician in applied mathematics, and later
took the position of the head of the Department of Mathematics, after the death of his
colleague and academician P. M. Fuss.

It is fascinating that the scientific interests of M. V. Ostrohradskyi were not
limited to mathematics. He was engaged in mathematical analysis, mathematical
foundations of physics, and mechanics. M. V. Ostrohradskyi was a man of
Enlightenment views, who paid attention not only to scientific research but also to the
dissemination of scientific knowledge. His teaching activities at the Marine Cadet
Corps, the Main Engineering School, left his students with a lot of memories. Students
of schools and St. Petersburg University remembered his lectures throughout their
lives, they noted the scientific and unsurpassed skill to teach educational material,
focusing on the latest achievements in the field of exact sciences (Tripol'skij, 1902).

The scientific school was presented by I. O. Vyshnehradskyi. After the founding
of the branch of the Academic Committee for Technical and Vocational Education on
January 13, 1884, the professor of the St. Petersburg Institute of Technology
I. O. Vyshnehradskyi was directly in charge of the branch (Georgievskij, 1902, p. 44).
In this case, it must be noted that a large number of prominent scientists became a part
of this school. For instance, Ye. F. Sabinin (the first scientist at Novorossiysk
University who defended his doctoral dissertation on pure mathematics),
I. I. Rakhmaninov (mathematician and mechanic, doctor of mathematical sciences and
Astronomy, Dean of the Faculty of Physics and Mathematics of St. Vladimir's
University, who was also elected as the president of this university in the 80's),
V. O. Panaiev (an engineer and creator of railways, who, incidentally, made significant
efforts to scientific substantiation and technical examination of the construction of the
railways in the eastern region of Ukraine. He was also in charge of building the road
between Kyiv and Kursk).

In the "Report of the Imperial Academy of Sciences on the Department of Physics,
Mathematics, and History and Philology for 1860" a note about the scientific works of
Viktor Yakovych Buniakovskyi was found. The first report was entitled "On the special
transformation of integrals”, the second report touched upon the issues of planimetry
and was an addition to scientific and applied value (OIAN, 1861, p. 124). It is known
that V. Ya. Buniakovskyi was born in the city of Bar. An important role in the education
of the young man was played by a friend of is father Earl O. P. Tormasov, who sent
V. Ya. Buniakovskyi to Germany and then to Switzerland. V. Ya. Buniakovskyi also
continued to obtain his mathematical education in France, where he met his mentor —
O. L. Koshi, who played an important role in the life of M. V. Ostrohradskyi. He also
attended courses for famous mathematicians and physicists at the Collége de France.
In 1825 he defended his dissertation at the Sorbonne and received a doctorate in
mathematics. After moving to St. Petersburg, he became a lecturer of analytical
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mechanics at St. Petersburg University and made significant strides in solving
problems related to probability theory. By following this research field, he gained
worldwide recognition. In 1836 he received the title of ordinary professor, and later in
1864, he was elected vice-president of the Academy of Sciences. The scientific
achievements of the scientist consist of more than 100 scientific works (Samoilenko,
Melnyk, V. & Melnyk, O., 2004).

A special place in the "Journal” is dedicated to the Order of the Minister of
Education on February 26, 1877, which referred to the appointment of title "Ordinary
Professor of the Imperial University of Novorossiysk, State Counselor to Shvedov —
Dean of the Faculty of Physics and Mathematics of this university for three years"
(Prikaz ministra narodnogo prosveshheniya 26 fevralya 1877 g., Ne 2., 1877, p. 23).
F. N. Shvedov was born in the small town of Kiliya in 1840. He received his primary
and secondary education at the 2nd Odessa Gymnasium, followed by the studies at the
Richelieu Lyceum. He graduated from the Faculty of Physics and Mathematics of St.
Petersburg University, where he began his scientific career under the guidance of
Professor F. F. Petrushevskyi.

In 1865 F. N. Shvedov was sent to Berlin to the physical laboratory of Henrikh
Hustav Mahnus. In 1868, after defending his dissertation in St. Petersburg, he received
a master's degree in physics and was invited to work at Novorossiysk University. Here
F. N. Shvedov began to research various areas of physical science. In his scientific
work, he contributed more than fifty scientific articles on rheology (elasticity of form
and viscosity of colloids), electricity, geophysics. F. N. Shvedov also studied the
physics of celestial bodies (Vejnberg, 1907, p. 11-15). The scientist paid attention to
technical inventions. He developed a device used in military affairs to measure distance
with great accuracy, the so-called sighting rangefinder (Ergin, 2015).

It should be noted that F. N. Shvedov is considered as one of the most prominent
developers of the theoretical foundations of methods in teaching physics. His work
"Methods of Physics" contains the views of the scientist on new trends in the
development of physics and its philosophical foundations. The scientist considered the
problems of didactics, methods of teaching physics in educational institutions, and
proved the need for newly structured physics textbooks (Shvedov, 1894).

"Report of the Imperial Academy of Sciences on the Department of Physics,
Mathematics, and History and Philology for 1860" contains information concerning
the natural sciences in Ukraine. In particular, the need to organize a paleontological
museum. This proposal was made by Academicians Halmerson and Brand. They
advised to conduct a detailed geological study of the southern region of Ukraine: "The
compilation of such a museum ... and such knowledge could be useful for the needs of
agriculture, manufacturing, in short, for technical practice” (OIAN, 1861, p. 124). At
this time the Academy of Sciences received a report from Admiral Butakov on the
discovery of a mastodon. In the report it was stated that "12 miles away from Nikolaev
in the settlement Voskresenka (Horokhivka) quite a large fossil animal was found"
(OIAN, 1861, p. 125). It was decided to send paleontological and zoological
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expeditions to this area, led by academicians Brand and Radko. The scientists found
that the remains were perfectly preserved and belonged to a mastodon. Further in the
report, it was emphasized that the expedition managed to collect a large number of
remains of antediluvian animals found near the village of Nerubaiske. In Mykolaiv,
members of the expedition paid special attention to studying the breeds of fishes found
in river Bug. In the report, it was stated that "Odessa also brought several new species
of this class of animals” (OIAN, 1861, p. 125).

Thus, the analysis of the articles placed in the "Journal" devoted the development
of exact and natural sciences and proved the fact of their rapid development in the 60s
of the XIXth century. It also underlined the fact of great public interest in the new
achievements and trends in science. The above-mentioned scientists contributed to the
foundation for the development of Ukrainian science in the field of mathematics,
statistics, physics, astronomy, and mechanics. It should be noted that scientists were
focused not only on scientific research but they also comprehended the applied value
of their research, made significant efforts to disseminate scientific knowledge. It was a
movement that caused the high pace of scientific and technological progress.

In connection with the above-stated facts, another question aroused. Specifically
saying, the need to modernize the education system. The system that would put a focus
on new ways for students to gain knowledge in mathematics, physics, science, train
technical specialists, consequently providing opportunities to apply knowledge in
practice. In this regard, it is necessary to consider the peculiarities of the formation of
real education in the '60s of the XIX century, which sheds light on the creation of an
educational base as the second component in the formation of technical science.

The first stage of reforms began with the approval of the Minister of Education
O. V. Holovnin, who led the office in December 1861. It should be noted that the
transformations of this time were largely aimed at creating an educational system,
similar to the one that already existed for many years in Western Europe. One of the
oldest real schools — Friedrich-Wilhelm, was founded by Johann Hecker in Berlin in
1747. According to accepted European practice, classical gymnasiums focused on the
study of ancient languages — Latin and Greek, history, literature. They were a
preparatory base for continuing education at universities. In turn, the real school
curriculum had subjects as science, mathematics, anatomy, statistics, economics, and
architecture. Latin and Greek were either not studied at all or taught to a lesser extent.
Instead, real schools paid considerable attention to the study of so-called "new
languages"” — English, German, French. These educational institutions did not set the
main task of preparing students for admission to universities. They contributed to the
acquisition of real knowledge that would allow students to successfully apply the skills
and information in their commercial and industrial activities. As a result, the students
had shorter time frames of study than students in classical high schools.

The fact that children from middle-class families studied in real schools should
be emphasized. Usually, those students were the descendants of entrepreneurs and
traders who had to follow the family business. Alternatively, students who just wanted
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to build a career in entrepreneurship were also entering the real schools. They did not
aim to gain in-depth knowledge of the classical sciences but were focused on the
acquisition of applied knowledge. Shorter terms of education, the option of saving
money, and the ability to avoid significantly difficult subjects, such as Latin and Greek,
gaining knowledge that will be useful in the labor market - all these factors have led to
the rapid development of real schools across Europe. It should be noted that on the
pages of the "Journal of Public Education" the discussions on key issues of
implementation of new forms of real education began before the appointment of
Minister O. V. Holovnin.

Clear evidence of this is the article "Report of printed reviews of the draft charter
of secondary and lower educational institutions, which were in the department of
MNP" (Svod pechatnyh recenzij na proekt ustava srednih i nizshih uchebnyh
zavedenij, sostoyashchih v vedomstve Ministerstva narodnogo prosveshcheniya, 1861,
pp. 244-293). In the article, Robert Vasylovych Orbinskyi presented his vision of the
forthcoming reforms. Meanwhile, the scientist had also considerable pedagogical
experience. In 1851 he took the position of associate professor of the Odessa Richelieu
Lyceum at the Department of Pedagogy. In the mid-1950s, he repeatedly participated
in various commissions composed of teachers of the Richelieu Lyceum to conduct tests
on the topic of home teachers and attended classes of high school teachers to monitor
their activities. In the article, R. V. Orbinskyi wrote the following: "Every system of
educational institutions must be consistent with the requirements of life" (SPR, 1861,
p. 244).

It is known that the scientist and educator R. V. Orbinskyi disagreed with the
critics of the reform project who didn’t agree that students cannot continue their
education at universities after graduating from a real gymnasium. R. V. Orbinskyi
believed that a small amount of Greek and Latin, in real high schools would not allow
students to build a university career. He paid special attention to the problem of
organizing future real schools. In his opinion, the main factor in their arrangement
should have been considered by the regional needs of society. He fully agreed with the
fact that in the future, the charter of real schools should use the experience of countries
such as Prussia and France. His article also contains opposing views on reform. Thus,
the most criticized were the provisions of the charter, which closed the possibility for
students of real high schools to enter universities. For example, Mr. Neverov article
contains a proposal to allow realists to continue their education at the physics and
mathematics faculties of universities (SPR, 1861, p. 244).

In addition to the before-mentioned facts, the data of the article "A few words
about the introduction to the physics and mathematics faculties of teaching applied
sciences" by I. I. Rakhmaninov should be studied. The article appeared on the pages of
the "Journal” in 1863 (Rakhmaninov, 1863, pp. 350-378). At that time, the scientist
held the position of ordinary professor of the Department of Applied Mathematics at
St. Vladimir's University in Kyiv. He noted the fact that "applied physics, applied
chemistry, practical mechanics, the science of building art entered the environment of
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abstract sciences should take an honorable place ... factories, where they contribute
their knowledge, their science ... The boundary between science and the routine
industry is finally destroyed (Rakhmaninov, 1863, p. 355).

Also, the scientist provides an in-depth analysis of the real education system in
Western Europe. He wrote about the experience of England, considered the activities
of the Royal Society of Art, which organized the first and second world exhibitions
and "took an active part in the dissemination of scientific knowledge directly related to
industry” (Rakhmaninov, 1863, p. 359). "In many cities, so-called mechanical
institutes have been established, where physics and chemistry and mechanics are taught
in the evenings (Rakhmaninov, 1863, p. 360).

In his opinion, France took a different path. "Practical education is headed by a
polytechnic school ... The purpose of the polytechnic school is to prepare young people
for special schools, where young people receive a final practical education that
corresponds to their type of service. Those who want to enter a polytechnic school must
first provide a diploma confirming the fact of general education” (Rakhmaninov, 1863,
p. 364).

The significant contribution of I. I. Rakhmaninov underlined the examination
system in the polytechnic school, emphasizing the following: "With such a schedule
and strict definition and thoughtful programs, it was possible to introduce examiners
separate from teachers" (Rakhmaninov, 1863, p. 365).

In his opinion, a system, in which exams are assessed by invited teachers,
guaranteed an objective approach to knowledge assessment. He also considered the
experience of Germany in teaching applied sciences. "The rapid development of
industrial activity in Germany was undoubtedly influenced by schools dedicated to
technical education and concentrated in all major cities of Germany under the name of
polytechnics, craft institutes, construction academies” (Rakhmaninov, 1863, p. 368).

Then I. I. Rakhmaninov stated: “In my opinion, the teaching of construction art
should be introduced in the faculties of physics and mathematics as an application of
statics; practical mechanics as an application of dynamics; industrial physics, as an
addition to the laws of general physics; technical chemistry, as an addition to the laws
of general chemistry, without a doubt, to add here descriptive geometry with all its
important applications, exercises in drawing, drafting"(Rakhmaninov, 1863, p. 371).

Summing up the analysis of the current state of development of real education in
Western Europe, he argues that "the nature of the study of practical sciences in
universities should be strictly scientific and at the same time practical” (Rakhmaninov,
1863, p. 371).

Additionally, it should be noted that as a result of the reform activities of
O. V. Holovnin in November 1864 in the Russian Empire adopted a new charter on
gymnasiums, which divided them into classical and real (Ustav gimnazii i progimnazij
vedomstva Ministerstva narodnogo prosveshcheniya, 1876). Another feature of the
charter was the fact that the choice by the institution to become either classical or real
gymnasiums were chosen by local societies, taking into account regional needs.
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However, in practice, this choice was often made unreasonably. According to the
statute, real gymnasiums did not give students the right to enter the university, which
very soon led to a reduction in the student number, and caused further reform of the
technical education system.

Conclusions.

The study of the formation components of technical science in Ukraine in the 60—
70s of the XIXth century shows the following facts. Firstly, the development was made
due to significant advances in scientific and technical thought and qualitative changes
that have taken place in the basic sciences. During this period, the positions of
Ukrainian scientists were significantly strengthened. They consistently implemented
new principles and approaches in solving key issues of mathematics, physics, and
natural sciences. Secondly, the use of research results began to be key in increasing the
rate of the industrial revolution and the development of technological potential.
Thirdly, the role of science in relation to public demand was changing. Social
communication of researchers became an important characteristic of scientific activity.
Scientists focused not only on solving theoretical scientific issues but also fully
immersed themselves in the world of technology-oriented research. The vector of
scientific developments was increasingly inclined towards the direct solution of applied
scientific issues. Fourthly, new horizons in the development of science and technology
necessitated radical changes in the education system. Training and providing
professional and technical personnel to industrial enterprises became an urgent
problem. This issue was about to be solved by the educational reforms that began in
the 60s of the XIXth century. It found out that the main component of the formation of
technical science in 60-70 of the XIXth century was its close connection with the
advanced ideas of science and reforming the system of vocational education.
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[TiBieHHOYKpaiHChKUI HAITIOHATBHUHN TIeJJaroOTTYHUM YHIBEPCUTET
imeni K. J[. YmmaCcBKOTO, YKpaiHa

Ckaanosi popmyBaHHA TeXHIYHOI HAyKH B YKpaiHi y 60—70 poxu XIX
CTOJITTSH

Anomauyia. Cmamms npuceésiuena OO0CHIONCEHHIO NUMAHHA —(DOPMYBAHHS
mexHiuHoi Hayku 6 Ykpaiui y opyeit nonosuni XIX cmonimms. /[ocepenvroro 6a3010
pobomu cmanu cmami «Kypuany minicmepcmea Hapoono2o npocsimuuymasay 60—70
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poxie XIX cmonimms, wo i NOACHIOE 3a3HAYEHI 8 MeMi XPOHOL02IUHI medxci. Aemopu
36epmaroms y68acy Ha (POPMYBaHHS MEXHIYHOT HAYKU K CKIAOH020 Npoyecy, o cmas
Ppe3yIbmamom iCmopuKo-KyibmypHuxX mparcgopmayiti 6 cghepi HayKko8ux 00Cai0HceHb
MoOiwHb020  VKpaiHcbkoz2o  cycninbemea.  llapaouemanvhi  3pyuienHs 8
3aXIOHOEBPONEUCHKIU HAYYI, NPOHUKAIOYU ) HAYKOBI KOJA YKPAIHCLKO20 CYCNIIbHO2O
cepeoosuwa, CNpUsIU AaKmugizayii HayKo80-mexHiuHo20 npoepecy. 3a3Ha1acmovcs, Wo
OCMAHHIU MA8 8eIUKUL NIUE HA cqhepy 0Cc8imuU KA, K NOKA3AHO 8 CMAmMmi, Cmand
OOHI€I0 3 CKNA008UX Y npoyeci popmysanHs mexHiuHoi HayKo8oi eany3i. 30Kkpema mMosa
lioe npo akmueHy OiSLIbHICMb HAYKOBO-MEXHIYHOI inmeniceHyil, sKa cmana pyuiiuHow
CUIOI0 8 OAHOMY NPOYeECi, WO BUPA3UTIOC Y CMBOPEHHI MeoPemuUKo-Memoooa02iuHOl
OCHOBU HANpsMie HAYK06oi disnvHocmi. Ha ocnosi wupokoeo komniexcy memoois
icmopuuHo20 00CHi0MNCeHHs, OYI0 po3Kpumo akxmopu npozpecy 6 OaHili HAYKOSIl
cehepi, 3pocmanHs HAYKOBUX WIKII NPOBIOHUX MAMEMAMUKIS, QIi3uxie ma IHUUX
npeocmasHukie mexuiunoi nayku. Ha ocnosi 6iocpaghiunoco memooy awnanizy 6yno
PO32NAHYMO MEOPUULL WLISX OULIbHUKIE 8i0oMuX Haykoeux wKin (B. A. byusaxoecvkuil,
1. O. Buwmneepaocovkuti, M. B. Ocmpoepadcvxuii, @. H. Illeedos ma inwi) 6 pycui
meHOoeHyill MoOiHbOI YKPAIHCLKOI HAYKOB0-MexXHIuUHOI eany3i. Brxazyemvcs Ha
SHAUUMICIMb MA HeOYIHeHUll 8KIA0 HAYKO8YI8 OJisl NOOAIbUIOT MOMUBAYii, I pa3om 3
yum akmyanizayii ix 0ocniodcensv y nooaavuui poxu. Hazonouryemocs, wo sunuKHeHHs
HAYKOBUX WIKII Ma MOOEpHI3ayis cucmemu mexHiuHoi oceimu cmanu OCHOBHUMU
CKNA008UMU Y (DOPMYBAHHI HAYKOBO-MEXHIUHOI elimu, sKA CBOEH AKMUBHOI
HAYK0BOW OISIbHICMb CHPUsLA (HOPMYBAHHIO MEXHIYHOI HAYKU HA MeopemuKo-
Memo00N02IUHOMY DIBHI.

Knirouoei cnosa:. )Kypuan minicmepcmea HapoOH020 NPOCEIMHUYMBA, HAYKOBA
WKONA, HAYKOBO-MEXHIYHUL Npo2pec, MexXHIuHa HayKa

Bepa OxopoxoBa
HOXHOYKpanHCKUI HAIMOHAJIBHBIN [1€1arOTMYE€CKU YHUBEPCUTET
nmenu K. JI. YmuHckoro, Ykpauna

Oubra Jluxayosa
HOXHOYKpanHCKHI HALIMOHAJIBHBIN Me1arornyeCKUii yHUBEPCUTET
umenu K. JI. Ymunckoro, Ykpanna

CocraBasiiomme (popMHUpPOBaAHNS TEXHHUYECKOI HaAyKu B YkpauHe B 60—70
roabl XIX Beka

Annomayus. Cmamovsi noceaweHa uUccied08anulo 8oNpoca HOopMuUpoBaHUsL
mexHuueckou Hayku 8 Ykpaune 6o emopoti nonosune XIX eexa. Ucmounuxogotl 6a3oii
pabomwvl cmanu cmamou « Kypuana munucmepcmea Hapoorozo npoceewerusy 60—70
20008 XIX eexa, umo u 00vACHAem YKA3AHHble 8 memMe XPOHOI0SUYecKue pamKu.
Asmopul 0bpawarom BHUMAHUE HA POPMUPOBAHUE MEXHUUECKOU HAYKU KAK CLOIHCHO20
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npoyecca, Komopbulil Cmai pe3yibmamom UCMOPUKo-KyJIbmypHulX mpancgopmayuti 8
cghepe  HayuHwbIX  UCCAEO0BAHULL  MO20AWIHEe20  VKPAUHCKO20 — obujecmaa.
Ilapaouemanvuvie cogueu 6 3ana0HOe8PONENCKOl HAYKe, NPOHUKASL 8 HAYUHble KpYeu
VKPAUHCKOU — 00ujeCmeeHHol  cpedbl, CHOCOOCMBOBANU  AKMUBU3AYUU — HAYVYUHO-
mexHuyecko2o npoepecca. Ommeuaemcs, ymo nocieOHull umen 6oavuioe GnusaHue Ha
cpepy o0bpazoeanusi Komopas, KAk HOKA3AHO 6 cmamve, Cmaiad OOHOU U3
coCmasnAWux 8 npoyecce QOopMupo8aHus MmexHudeckou HayuHou ompaciu. B
yacmmocmu pedv udem HPO AKMUBHYIO O0esmelbHOCHb  HAYYHO-MeXHU4ecKou
UHMeNIU2eHYUU, KOmopas Ccmana Oosudxcyweu cumou 6 OaHHOM npoyecce,
BLIPA3UBLUAACA 8 CO30AHUU MEeOPemuUK0o-Memo00I02UYecKoll OCHOBbL HANPAGIEeHULL
HayuHou desmenvHocmu. Ha ocnoee wupoko2o komniekca memooos ucmopuiecko2o
uccned08anus, ObLIU packpvimol pakmopuvl npozpecca 8 OAHHOU HAY4UHOU cghepe, pocm
HAYUHBIX WKOA BeOVWUX MAMEeMAmuKos, @Qu3uko8 u opy2ux npeocmasumenei
mexHuyeckou Hayku. Ha ocnose 6uocpaguueckoco memooa anamuza OvLIU
paccmompenvl MEOPYeCKUll. nymv PyKoGOOUmMenel U3BeCMHbIX HAYYHBIX WKOL
(B. A. Bynaxoeckuii, U. A. Boruneepaockuti, M.B. Ocmpoepaockuii, @. H. [lleedos u
opyaue) 8 pycie meHOeHYyull mo20auiHeli YKpauHCKoUu HAyYHO-MexHUYecKou 0o1acmu.
Vkasvieaemca 3nauumocmev U  HeOYeHUMblLU 6KIAO YUYeHulX O/  OalbHeuulell
MOMUBAYUU, U BMeCHe C IMUM AKMYATUZAYUY UX UCCIe008AHUL 8 ROCTeOYIowUe 200bl.
Ommeyaemcs, 4mo BO3HUKHOGEHUE HAVYHLIX WKOJL U MOOEPHU3AYUSL CUCTNEeMbl
MEeXHUYeCcK020 00pAa3068aHUsl CMAIU OCHOBHbIMU COCMABAIOWUMU 8 POPMUPOBAHUU
HAYYHO-MEXHUYeCKOU 3IUmbl, KOMopas c80ell aKmMuHol HAYYHOU OesmenbHOCbIO
cnocobocmeosana  opmMuposanurd  MeXHUYecKou  HAYKU ~— HA ~ MeopemuKo-
Memo00102u4ecKOM YPOGHE.

Knroueswie cnoea: XKypnan munucmepcmea HapoOHO20 NPOCEEUIeHUs; HAYUHAS
WKOJIA;, HAYYHO-MEXHUYeCKULl npogpecc, mexHu4eckas HayKka
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