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CONTRIBUTION OF UKRAINIAN SCIENTISTS
TO THE DEVELOPMENT OF TECHNOLOGY

Introduction. Today, we can use phrase “the world’s first” for many inventions of Ukrainian scientists. Ukraine is a count-
ry with a high level of science development. As a proof of this statement, one may take the international recognition of
achievements made by Ukrainian scientists in different areas of technology.

Problem Statement. Ukraine aspires to become an equal member of the European Union. It is important that Ukrainians
do not lose their national identity in this direction of movement. Disseminating knowledge about Ukrainian scientists is one
of the ways to increase Ukraine's recognition in the world. That is why it is necessary to demonstrate to the world commu-
nity the achievements of Ukrainian scientists and their high scientific level.

Purpose. The research is aimed at justifying importance of Ukrainian scientists’ works for the development of techno-
logy in the world.

Materials and Methods. The analytical review of the works of Ukrainian scientists that have the greatimportance for the
development of technology in the world, was carried out.

Results. The importance of Ukrainian scientists’ works in photography, cinematograph, electric welding, computer tech-
nology, aviation, astronomy, rocket science and astronautics has been proved. Ukrainian scientists were among the first in
the invention of television, electric tram and radio control. Thanks to the work of our compatriots, it became possible to
launch the first artificial satellite of the Earth, to make the flight of man to space, the exit of man in open space and landing
on the surface of the Moon.

Conclusions. Priority of Ukrainian scientists’ works in many researches testifies to their significant contribution to the
development of world technologies. Coverage of this contribution should by no means ignite interethnic animosity, but it can
serve as an incentive to realize the national identity of Ukrainians in the context of world integration. The main principle is that
science should unite peoples, and be the foundation of peace in the world. Given that Ukraine has significant achievements
in science and technology, further research in this area is appropriate.
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In 1999, the Permanent Delegation of Ukraine | the birth of Ukrainian physicist, on September 9,
to the United Nations Educational, Scientific and | 2000. It is well known that O. Smakula of Carl
Cultural Organization (UNESCO) requested that | Zeiss AG company (Jena) invented and patented
the Organization should be associated with the | the world’s first optical anti-reflective coatings
celebration of the hundredth anniversary of the | in 1935 [2] without which it is impossible to
birth of O.T. Smakula (1900—1983) [1]. There- | imagine modern optical technology. “Alexander
fore, at its 157" session, the Executive Board of | Smakula challenged the boundaries of accepted
the Organization decided the UNESCO to join | optics and made an invention which has impro-
the celebration of the hundredth anniversary of | ved the life and work of millions of people”, says
Dr. Heinen, Executive Vice President and Gen-

© KORSUN., 1.V, BUYAK, B.B., and MATSYUK, V.M., eral Manager of The Vision Care Business Group
2019 at Carl Zeiss AG [3].
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The contribution of Ukrainian scholars to the
development of science in the world was demon-
strated in some manuals [4—9], as well as many scien-
tific and methodological papers. Today, we can use
phrase “the world’s first” for many inventions of
Ukrainian scientists. The aim of article is to pro-
ve the importance of Ukrainian scientists’ works
for the development of technology in the world.

PHOTOGRAPHY

E.A. Kirillov (1883—1964) is a founder of the
Odesa scientific school in scientific photography.
In 1930, he discovered the phenomenon of nega-
tive photoeffect and showed that this phenome-
non associated with the process of latent photo-
graphic image formation. The Ukrainian scientist
developed the theory of the origin of a photo-
graphic image [10, 11] and fulfilled researches of
the phenomena that play an important role for
the fabrication of photographic materials.

In 1937—1945, Ukrainian physicist O.O. Stasiw
(1903—1985) worked as the head of a laboratory
at the Zeiss Icon firm in Dresden (Germany). At
that time, there emerged a problem concerning the
enhancement of the photographic film sensitivi-
ty, and O. Stasiw worked at that problem. In 1938,
R. Gurney and N. Mott developed the theory of la-
tent photographic image formation [12]. However,
some aspects of this theory (e.g., the structure of
capture centers, the types of charge carriers and the
mechanisms of their localization, and possible ways
to enhance the sensitivity of photographic mate-
rials) remained obscure. The corresponding resear-
ches were carried out by O. Stasiw and J. Teltow [13].
In this sense, the Stasiw-Teltow model essentially
developed and specified the Mott-Gurney theory,
which had a considerable value for the perfection
of the technology of photographic materials.

CINEMATOGRAPH

It is generally recognized that French inven-
tors Auguste and Louis Lumiére invented a cine-
matograph. In 1895, the Lumiére brothers demon-
stated the film which is officially considered the
world’s first motion picture [14].
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An announcement in the newspaper “Odesskii listok”
(7 November, 1893)

In the Museum of Applied Knowledge (Mos-
cow, Russia) there is an exhibit of the first in the
world mechanism for the change of images in the
photo [15]. The mechanic of the Imperial Novo-
rossiysk University (Odesa, Ukraine) Y.A. Tym-
chenko (1852—1924) was an author of the pre-
sent invention. The first public demonstration of
films took place in Odessa on November, 1893.
An announcement of Odessa newspaper contai-
ned information about the demonstration of films
by Y. Tymchenko at the France hotel. On Janua-
ry 9, 1894, Y. Tymchenko demonstrated the first
prototype of a cinema camera in Moscow [16].
In this way, Y. Tymchenko is a creator of cine-
matograph.
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TELEVISION

Many scientists worked on developing the prin-
ciples of television. But most scientists used the
mechanical method of transmitting impulses. The-
refore, the inventors did not get the desired result.
For the first time in the world, Ukrainian inven-
tor B.P. Grabovskyi (1901—1966) created an elect-
ronic system on wireless transmission of a moving
image at distance. In 1921—1923, the scientist de-
veloped and constructed an electronic transmit-
ting tube, and then worked on the improvement
of TV equipment. In 1928, B. Grabovskyi together
with M. Piskunov and V. Popov received a patent
on electronic television [17]. On July 26, 1928,
B. Grabovskyi and I. Beliansky carried out a prac-
tical transfer the moving image for a distance.

ELECTRIC WELDING

In 1885, Ukrainian scientist M.M. Benardos
(1842—1905) received a patent on own method
of electric arc welding of metals in a number of
European countries (France, Belgium, England,
Sweden, and Germany). It was possible to cut me-
tal using the Benardos method. M. Benardos no-
ted the possibility of using the electric welding un-
der the water [18]. For the first time in the world,
Ukrainian scientist K.K. Khrenov (1894—1984)
experimentally demonstrated the possibility of
stable work of the electric arc under the water in
1932. K. Khrenov developed methods of under-
water electric welding and cutting metals [19].
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B. P. Grabovskyi with a device for transmitting moving
images to a distance (poster on public lection, 1926)
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Fedir Apollonovych Pirotskyi

In 1934, Ye.O. Paton (1870—1953) founded Elect-
ric Welding Institute that is world famous. Uk-
rainian scientists led by Ye. Paton developed a me-
thod of high-speed welding in 1930—1940 [20].
The method of Ukrainian scientists allowed refu-
sing manual welding. Such technology appeared
in the United States only in 1944. P1. Sevbo (1900—
2001) developed the equipment for the high-speed
automatic submerged arc welding of T-34 tank
armor [21]. Paton Bridge is the world’s first fully
welded bridge. The bridge across the Dnipro Ri-
ver (Kyiv, Ukraine) has length at 1543 meters and
named after its constructor Ye. Paton.

Ukrainian scientists continue to study the me-
thods of electric welding under the leadership of
B.Ye. Paton. B. Paton is an author and co-author
of more than 720 inventions (500 foreign patents)
and more than 1200 various published works. For
the first time in the world, the Ukrainian scien-
tists of the Paton Electric Welding Institute de-
veloped special equipment for conducting elect-
ric welding in space.

ELECTRIC TRAM

Ukrainian engineer EA. Pirotskyi (1845—1898)
is an inventor of the world’s first electric tram
[22]. In 1874, FA. Pirotskyi conducted a series
of experiments, which demonstrated the possibi-
lity of transmitting electricity at a distance. The
Ukrainian researcher came to the idea of using
the existing railways for electricity transmission.

ISSN 2409-9066. Sci. innov., 2019, 15(6)



Contribution of Ukrainian Scientists to the Development of Technology

¥. < A AN o
A part of the railway (St. Petersburg) was used as a line of
electricity transmission

In 1880, Pirotskyi demonstrated the transmis-
sion of electric current along the railways in
St. Petersburg (Russian Empire) [23]. The car-
riage moved along the rails at a voltage of 100 V.
Pirotskyi did not have money to continue his ex-
periments, and the government of the Russian
Empire was not interested in the invention. But
the works of Pirotskyi stirred interest around the
world. In 1881, the world’s first electric tram line
was opened in Berlin (Germany). Only in 1892,
the first permanent tram line was opened in the
Russian Empire (Kyiv).

RADIO CONTROL

Itis known that M.D. Pylchykov (1857—1908)
gave a lecture at the Imperial Novorossiysk Uni-
versity (Odessa, Ukraine) on March 23, 1898 [24].
During lecture the Ukrainian scientist demon-
strated the work of the clock, semaphore and
lighthouse, which were guided by radio waves.
For the first time, Serbian inventor N. Tesla pub-
licly demonstrated his radio system only in Sep-
tember 1898, during the First Annual Electrical
Exhibition [25]. It was a boat, which sailed in a
pool in the great hall of Madison Square Garden
(USA). In this way, M. Pylchykov is the first in
the world who demonstrated radio control. The
Ukrainian inventor also constructed a radiopro-
tector for protect radio transmissions from inter-

ception.
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COMPUTER TECHNOLOGY

J.V. Atanasoff, professor of mathematics and
physics at Iowa State College (USA), with C.E. Ber-
ry, his graduate assistant, completed a successful
model of the first electronic digital computer on
May, 1942 [26]. The Atanasoff-Berry computer
was the world’s first electronic computer, named
foritsinventors. J. Atanasoff used works of Ukrai-
nian mathematician M.P. Kravchuk (1892—1942)
when he created the first electronic computer [27].

M. Kravchuk is an author of more than 180
works on mathematics and applied mathematics.
In 1937, Atanasoff wrote to the Ukrainian mathe-
matician and Ukrainian Association for Cultural
Relations and asked to send him works of M. Krav-
chuk [28]. J. Atanasoff translated several works
of Kravchuk on English, but the translations re-
mained unpublished.

The first computer in continental Europe was
created in Ukraine at the Institute of Electrical
Engineering of the Academy of Sciences of the
UkSSR under the direction of S.O. Lebedev on De-
cember 25, 1951. Ukrainian scientists were the
third in the world after scientists of USA and
Great Britain in creation of electronic computer.

AVIATION

On September 14, 1939, the Ukrainian const-
ructor LI. Sikorsky (1889—1972) made the first ex-

The first flight of L.1. Sikorsky on the prototype VS-300
helicopter (Sikorsky Historical Archives)
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perimental flight on helicopter [29]. The success-
ful flight happened at Stratford, Connecticut (USA),
and its duration was 10 seconds. I. Sikorsky de-
monstrated that the helicopter could be control-
led. The prototype VS-300 helicopter had single
main rotor and single tail rotor. According to Fox
(2005), “no real helicopter production run occur-
red until Sikorsky started building R-4 helicop-
ters for the US Army Air Corp with first delivery
in 1944” [30]. In this way, the helicopter of Sikor-
sky was the first helicopter, which was made in
full-scale production. I. Sikorsky is also an author
of the first aircrafts with multiple motors, turbine
helicopter, and amphibious helicopter.

Russian aircraft designer O.K. Antonov (1906—
1984) worked in Ukraine during many years. He
created about 30 models of gliders. The designer
was a known popularizer of aviation [31]. O. An-
tonov was the first chief of an aircraft company in
Ukraine, later named in his honour. Today Anto-
nov State Company is a famous aircraft company
in the world. Over 22.000 Antonov aircraft have
been built and many of them have been exported
to over 50 countries. AN-225 Mriia is the world’s
largest plane, which rose into the air more than
once and has more than 240 world records. It is
known that the world’s first unmanned space pla-
ne Buran was mounted on AN-225 Mriia [32].

ASTRONOMY

For the first time in the world, Ukrainian ast-
ronomer M. P. Barabashov (1894—1971) proved
the possibility of landing of man on the Moon. The
Ukrainian scientist created own astronomical ob-
servatory in Kharkiv. At his astronomical obser-
vatory, the scientist investigated the phenomenon
of reflection of light by the Moon and showed
that the surface of satellite consists of volcanic
rock basalt type with a high porosity. M. Barabas-
hov made this discovery in 1918 and published
later [33]. Only in the 1960s, after flights to the
Moon, the theory of basaltic type of the surface of
the satellite was confirmed. M. Barabashov ope-
ned the polar caps on Mars, the ice crystals at Ve-
nus’ atmosphere, photographed the solar coro-
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M.P. Barabashov near home astronomical observatory
in Kharkiv
na, and also studied Jupiter and Saturn. Scientist
was known as a popularizer of astronomy [34].
Ukrainian astronomer K.I. Churyumov (1937—
2016) popularized the science in our country and
abroad. K. Churyumov known thanks to the pho-
tographic observations of celestial bodies. The
scientist together with employees discovered two
comets that are named 67P/Churyumov-Gerasi-
menko (1969) and C/1986 N1 Churyumov-Solo-
dovnikov (1986). In 2004, European probe Roset-
ta with Philae module was launched. In 2014, the
Philae module successfully landed on the comet
67P/Churyumov-Gerasimenko. For the first time
in history, a spacecraft landing on a comet. Roset-
ta made several important discoveries [35, 36].

ROCKET SCIENCE

Ukrainian constructor G.E. Langemak (1898—
1938) introduced the term “cosmonautics”, he
was a constructor of missile technology [37, 38]
and worked with V.P. Glushko (1908—1989) and
S.P. Korolov (1906—1966). V. Glushko was an
author of first in the USSR rockets engine on li-
quid fuel. G. Langemak was a main constructor of
Katyusha rocket launchers that was successfully
used by Soviet Union during World War I1.

Russian constructor M.K. Yangel (1911—
1971) has the Ukrainian origin. For the first time
in the world, M. Yangel offered the idea of “mor-
tar launch”. According to this idea, rocket kept in
a large container, which transported. It gave the

ISSN 2409-9066. Sci. innov., 2019, 15(6)
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opportunity to launch rocket from any point of
the country. Scientists of USA solved this task
only after five years.

From 1954, M. Yangel headed Yuzhnoye State
Design Office (Dnipro, Ukraine). Scientist was a
one of the main constructors of the Satan rocket
that is the most powerful intercontinental rocket
in the world. This rocket was created in Yuzh-
noye State Design Office. M. Yangel was an aut-
hor of Zenit rocket, which is used in Sea Launch
program. Environmentally friendly space Zenit
rocket has a completely automated process of
preparation and start-up. This provides highly
accurate output spacecraft to orbit.

Today, Yangel Yuzhnoye State Design Office is
a world leader in the use of military strategic
rockets for space carriers. There are 876 success-
ful launches of rockets at this moment [39]. On
18 October, 2016, in Virginia (USA) the success-
ful launch of Antares OA5 rocket has been held.
Yangel Yuzhnoye State Design Office and other
Ukrainian companies took part in the creation of
the first stage of this rocket [40].

ASTRONAUTICS

Yu.V. Kondratiuk, real name is O.G. Shargei,
(1897—1942) is an author of the first known Lu-
nar Orbit Rendezvous. Scientist created a con-
cept of landing spacecraft on the Moon. His basic
ideas on astronautics were published in 1929
[41]. Ukrainian scientist explained how to slow
the spacecraft during landing, gave the basic equa-
tions of motion missiles, explored the structure of
the jet engine and fuels for him, suggested using
the gyroscope for orientation of spacecraft. Ame-
rican scientists developed an Apollo program,
based on the ideas of Yu. Kondratiuk [42]. Ame-
rican scientist of Ukrainian origin I.D. Bogachevs-

ky (1928—2010) realized the ideas of Yu. Kond-
ratiuk and created the theory of the return of a
spacecraft to an orbital station from the surface of
another planet. This made it possible to return to
Earth a spacecraft in the Apollo program. The
landing of man on Moon was successfully comp-
leted on July 21, 1969.

It is known that first intercontinental ballistic
missile was launched on 21 August, 1957; the first
artificial Earth satellite was launched on Octo-
ber 4, 1957; Yu.A. Gagarin made the first flight to
space on April 12, 1961; A.A. Leonov made the
first exit in open space on March 18, 1965. The
Ukrainian constructor S.P. Korolov managed all
these projects [43].

According to L.K. Kadeniuk (1951—2018), the
first astronaut of independent Ukraine, “Ukraine
is among of six states in the world, which have
the complete cycle of space technology produc-
tion...” [44]. In this sense, we can note that “stu-
dies estimate a USD 7—14 return on investment
for every $1 of NASA expenditure” [45].

In our study, a small number of works has been
analyzed. But we may draw conclusion about a
considerable contribution of Ukrainian scientists
to the creation of technology in the world. In par-
ticular, the invention of cinematograph, televi-
sion, electric tram, electric welding and radio
control, the creation of the first helicopters and
the world’s largest transport aircraft, the launch
of first Sputnik, the first flight of man to space,
the first exit of man in open space, the landing of
first man on Moon were made thanks to the work
of Ukrainian scientists.
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BHECOK YKPATHCbKMX BUEHUX Y PO3BUTOK TEXHIKU

Beryn. Cooroani dpasy «nafinepinit y ¢BiTi» MOXKHa 3aCTOCYBATH JJIs1 YUMAJIOl KiJIbKOCTI BUHAXO/IB YKPAiHChKNX
BUEHHUX. YKpaiHa € KpaiHoo 3 BUCOKMM PiBHEM PO3BUTKY HAYKH, a IOKA30M I[bOTO TBEP/KEHHS € BHECOK YKPATHCHKUX HAY-
KOBIIIB y pi3Hi raysy3i TeXHIKM.

IIpoGaemaruka. Ykpaita rparte cratu piBHOIIPaBHUM 4jeHoM €sporeiicbkoro Cowsy. Baskiubo, 1106 yKpaiHili He BTpa-
THJIN CBOIO HAI[IOHAJBHY I/IEHTUYHICTD TIPY TAKOMY HaPsAMKY pyxXy. OTHUM 3 MIJISAXiB MiZIBUIIEHHS BII3HABAHOCTI YKpaiH!
Y CBITI € TOMMPEHHS 3HAHB PO YKPAIHCHKNX BUYEHUX Yepe3 IEMOHCTPYBAHHS CBITOBIH CITIJIBHOTI TOCATHEHb YKPATHCHKUX
HAYKOBILIB Ta X BUCOKOTO HAYKOBOTO PiBHS.

Mera. BucsitiieHHs1 BaxKIMBOCTI POOIT YKPAiHChKUX HAYKOBILIB /11 PO3BUTKY TEXHIKH Y CBITi.

Marepianu it MeToAH. AHATITUYIHUN OTJISIT HIU3KN HAYKOBHUX POOIT B TasTy3i TEXHIKL.

Pesyabratu. [lociiskeHo BHECOK YKPaiHChKIX BYEHUX Y PO3BUTOK TEXHIKM Y CBIiTi Ta MPOBEIEHO KacudikaIliio Bif-
NoBiAHO 110 rastyseil. [TokazaHo BasKIUBICTH POOIT yKPaTHCHKUX HAYKOBIIIB 111 pO3BUTKY (oTorpadii, KiHemarorpady, esexr-
PUYHOTO 3BapIOBAHHS, KOMIT TOTEPHUX TEXHOJIOTIH, aBiallii, AcCTPOHOMIi, paKeTHOI TEXHIKN Ta KOCMOHABTUKHU. YKPAIHCHKi BUe-
Hi OyJin cepeji IIepIINX y BUHAXO/I TejiebaueHHsl, eJIeKTPUUHOTO TPAMBAIO Ta IUCTAHIIIHHOTO KepyBaHHs 06 eKTaMu. 3aBIsAKU
pobOTaM HAIIMX CIIBBITYM3HUKIB CTAB MOKJIMBUM 3allyCK II€PIIONO INTYYHOIO CYIyTHUKA 3eMJIi, HOJIT JIOAUHU Y KOCMOC,
BUXIJI JIIOJIMHA Y BIZIKPUTHUI KOCMOC Ta PU3eMJIEHHST Ha TIOBEPXHIO Micsrs.
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BucHosxku. [TpiopureTHicTh pobiT yKPaiHCHKUX BUCHUX Y PSI/I AOCIDKEHb CBIUUTD ITPO BATOMUIT iX BHECOK Y PO3BUTOK
CBITOBUX TeXHOJIOTiH. BUCBIT/IeHHS TaHOTO BHECKY B KOIHOMY pa3i He TIOBUHHO PO3MAIOBATH Mi’KHAIlIOHAIBHY BOPOKHETY,
TpoTe MOXKE CJAYTYBATH CTUMYJIOM JIJIST YCBIZIOMJICHHST BJIACHOI HAI[IOHAJIBHOI i/[EHTUYHOCTI YKPAIHIIIB B YMOBaxX CBiTOBOI
inrerparii. I[Ipu 11bOMY, TOJIOBHUM IIPUHIIAIIOM € T€, IO HayKa Ma€ 00’ eHyBaTi Hapoau i OyTH (GyHIAMEHTOM MUPY Yy CBITI.
3Bakaroun Ha Te, MO YKpaiHa Ma€ BaroMi JOCSATHEHHS Y HAYIli I TEXHIIl, TOTITBHIMHA € TIOAAbII TOCiIKEHHS y 3a3Have-
HOMY HATIPSIMKY.

Kniouosi cnosa: ykpaiHCbKi BU€Hi, TeXHiKa, BUHAXO/IH.
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BRJIAL YKPAUHCKUNX YUYEHDBIX B PASBUTUE TEXHUKI

Bsenenne. Ceropnst ppasy «IepBblii B MUPE» MOKHO HCIOJIB30BATD JUUIsi MHOTUX M300PETEHMUIT YKPAMHCKUX YUCHBIX.
YKpaunna ABJIeTCs CTPAHOH ¢ BBICOKUM YPOBHEM Pa3BUTHS HayKu. /loKasaTesbCTBOM 3TOTO YTBEPIKICHUS SABJISCTCS BKJIA/
YKPAMHCKHUX YYCHBIX B PA3JIMYHbIC OTPACIH TEXHUKH.

IIpoGaemaruka. Ykparta CTPeMUTCS CTaTh paBHONPaBHbIM uieHoM Esporeiickoro Coioza. Baskto, 4To6bl yKpauHIlbl He
YTPATHIIN CBOIO HAIIMOHAIBHYIO UICHTHYHOCTD TIPU 9TOM HAIPABJICHUM JIBUKEHUs. PacipocTpanenie sHanuii 06 ykpantc-
KUX YYEHbBIX SIBJISIETCST OJ[HUM W3 IIyTell MOBBIIIEHIS Y3HABAEMOCTH YKpPAuHbl B Mupe. 1109T0My HEOOXOIMMO JI€MOHCTPHU-
POBaTh MUPOBOMY COOBIIECTBY AOCTHKECHUST YKPAUHCKIX YYECHBIX U UX BBICOKUIT HAYYHBIH YPOBEHb.

Iean. O6ocHOBaHKE BAKHOCTH PabOT YKPAMHCKUX YUCHBIX JIJIs1 PA3BUTHS TEXHUKH B MUDE.

Marepuasbl ¥ METOBL. AHATIUTUYECKII 0030 Psijla HAYYHBIX PaGOT B 00JIaCTH TEXHUKH.

Pesyaprarel. [lokasana BaKHOCTh paboT YKPAMHCKUX YUEHBIX /st pasBuTust hororpabun, kunemarorpaba, aIeKTpi-
YECKOI CBapKM, KOMITBIOTEPHBIX TEXHOJIOTUH, aBUAIINH, ACTPOHOMUH, PAKETHOM TEXHUKHM 1 KOCMOHABTUKU. YKPaUHCKHUE yye-
Hble OBLIM CPE/IN TIEPBBIX B M300PETEHUN TEJIEBUJICHHUST, BICKTPHYECKOTO TPaMBasi U IUCTAHIIMOHHOTO YIIPABJIEHUs 00beK-
tamu. Barogapst pabotaM HAIIIMX COOTEYECTBEHHUKOB CTAl BO3MOKHBIM 3aITyCK TIEPBOTO UCKYCCTBEHHOTO CITYTHUKA 3eMJIH,
II0JIET YEJIOBEKA B KOCMOC, BBIXOJL YEJI0OBEKA B OTKPBITBIN KOCMOC U IIPU3EMJICHUS Ha TOBEPXHOCTH JIyHbI.

Bsisoapl. [IproputeTHOCTH PAOOT YKPAMHCKUX YUEHBIX B Psi/ie UCCIIEI0OBAHUIT CBUIETETLCTBYET O BECOMOM UX BKJIAJE
B Pa3BUTHE MUPOBBIX TexHOornit. OcBerieHne 9Toro BKIajia HU B KOEM CJIydae He JIOJDKHO Pa3KUraTb MEsKHAIIMOHAIBHYIO
PO3HbB, OJIHAKO MOYKET CJIYKUTH CTUMYJIOM JIJIsl OCO3HAHMSI COOCTBEHHON HAIMOHAIBHON MJACHTHYHOCTH YKPAUHIEB B yC-
JIOBUSIX MUPOBOiT MHTErpar. [JIaBHBIM TIPUHITMIIOM SIBJISIETCST TO, YTO HAyKa JOJDKHA OOBEANHSITD HAPOABI U ObITH QyH-
JIAMEHTOM MUPA. YKPanHa UMeeT BECOMBIE IOCTHKEHUS B HAYKE U TEXHUKE, & TOITOMY 11e1ec000Pa3HO MPOBOUTH JabHeli-
1I1e UCCIeI0BAaHNs B YKA3aHHOM HAIIPABJICHUH.

Kmouesvie cnosa: YKpanHCKHNE y4YeHbIC, TEXHUKA, I/I306peTeHI/IH.
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