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Engineer of the communication lines Mykola Pavlovych Petrov (1836-1920):
factors for his scientific views’ formation

Abstract. The article reviews the factors of the scientific views’ formation of
Mykola Pavlovych Petrov — formidable Russian scientist and engineer in relation to
his administrative efforts of development of the native scientific and technical
community XIX—XX. The special focus was made on the biographical component,
especially his study in Petersburg institutions. The crucial impact on the scientific
destiny of M. P. Petrov was made by his studying in the Engineer Academy. In that
time the intellectual basement for the future activities was formed. As a matter of fact,
later M.P. Petrov became the formidable engineer and scientist. M. P. Petrov was the
student of the formidable mathematician, academician of the Petersburg Academy of
Science Mykhailo Vasylovych Ostrohradskyi (1801-1862). M. P. Petrov gained a lot
of useful skills and knowledge from his teacher. Among those the following: high
mathematical culture, abstract thinking, knowledge of the theoretical and practical
problems in various areas of science, especially the ones that were related to railway
transport. Work as the lecturer in the Technological Institute, communication with 1.
A. Vyshniehradskyi, A. P. Borodin and other scientists and specialists played a role
of some kind of push for M. P. Petrov to study applied disciplines, mainly related to
the friction of lubricated materials. Among the teachers of M. P. Petrov in the
Academy was Herman Yehorovych Pauker (1822-1889). M. P. Petrov always
recalled him as the wonderful engineer and teacher, who was the creator of the
school for the engineers-teachers. The main goal of the school was the harmonious
connection between engineer work and science. In the Academy M. P. Petrov met the
lecturer of mechanics of the Institute of the communication paths engineer corps
Stanislav Valerianovych Kerbedz. During the studying in the Academy M. P. Petrov
was formed as the future scientist and specialist, who had the character which helped
him to communicate easily with people. He had humane views and always acted
alone and fairly. These features of his character in conjunction with his great mind
helped him to achieve all his goals while solving the complicated engineer and
administrative tasks. Aspiration to knowledge, original and brave thinking were
among the main features of M. P. Petrov's nature.
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Introduction

Nowadays, historians of science and technology more often focus their attention
on the issues related to the period of the foundation and development of the railway
transport during the second half of the XIX century — beginning of the XX century.
They included to the scientific founds and analysed a lot of new facts due to the
archive researches. However, despite it, there are considerable amount of issues that
are not investigated by the researchers. Among such issues, there is one that relates to
the activities of the formidable scientists and engineers, who were the pioneers of the
scientific, technical, engineer, and teaching thoughts and ideas, when the questions
related to the promotion of the development of the different industries arose. In
addition, those persons paid a lot of attention to the teaching and sharing their
knowledge with the wide people masses.

That is why there is a great need of observing the scientific and educational
activities of the different scientists in Ukraine because of their hard work in the
scientific field remains unknown for the native history. Professor M. P. Petrov was
among those scientists and engineers.

Methods of the research

This study was based on the historical method. Thanks to this method of
research it was possible to analyze the sources related to the life and work of
M. P. Petrov, namely the literature that characterizes the factors to shape his scientific
worldview. The use of the historical method allowed a deeper study of the early
period of life and work of M. P. Petrov, which has not yet been done in scientific and
popular literature (Yanin, 2018).

Analysis of the researches and publications

Activities of M. P. Petrov, the formidable Russian scientist, who worked a lot on
the territory of the modern Ukraine, was observed in works of O. S. Akhmietov,
O. G. Burhvyts, M. O. Zenzinov, S. M. Petrov, S. M. Tretiakov. However, a lot of
issues related to his scientific and educational activities are mostly not researched. In
the available sources we are able to find only some pieces of information related to
the formation of his views as the scientist and teacher considering the period of the
development of the science in Russian Empire of the second half of the XIX century
— beginning of the XX century (Burhvyts, 1984).

Results and discussion

Petrov Mykola Pavlovych — formidable Russian scientist and engineer,
honourable member of the emperor's Academy of science in Petersburg (since 1894),
follower of the formidable Ukrainian mathematician M. V. Ostrohradskyi, professor
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of the Technological institute and Mykolaivska Engineer Academy, Engineer —
general, head of the state railway council (1882—-1892), head of the Engineer Council
of the communicational path Ministry of Russian Empire (1893-1900), head of the
Russian technical fellowship (1896-1905), Member of the State Council, founder of
the hydrodynamic theory of lubrication, awardee of the Lomonosov prize of the
Petersburg Academy of science (1884), author of the scientific works related to the
calculation of the rail strength, theory of the interaction between rail and rolling
stock, head of the council of the communication paths Ministry, head of the special
railway research council (1908-1912), head of the Russian technical fellowship
council, cavalier of the various native and foreign orders, honourable member of the
technical institutions and scientific fellowships (Zenzinov & Ryzhak, 1978).

Mykola Pavlovych Petrov was born 13 of May 1836 in Trubchevsk of the
Orlovskaya region in the military family (see fig.1). There were seven children in the
Petrovls family — three boys and four girls. As it was common in not so rich noble
families, children were taught at home, and Mykola Petrov till 13 was living in his
father’'s house where he gained his primary education (Akhmietov, 1965, pp. 240-
246). There was a tradition for noble boys to gain education in military institutions.
However, it was possible to start the engineer’'s career without breaking the
traditions. This possibility was found in the Institute of Railway Engineers in
Petersburg. Although, the specialists taught in the Institute were for the civil needs, in
addition to the common courses there were also military disciplines and the
institution was of the closed format, only for the nobles. It was not the ordinary
military institute, it was more like cadets corps. According to the rules only boys
from 11 to 13 were able to enter the institution and after graduating there became
cadets (Petrov, 1925).

Figure 1. Mykola Pavlovych Petrov (1836-1920) (https://biblioclub.ru/index.php?
page=author_red&id=13118&contrast=1)
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During that period the railway Petersburg — Moscow was on the final stage of
construction, which was the brilliant example of the Russian engineering. That is why
studying in the Institute of the Corps of the communicational path engineers was
considered as a prestigious one and 13 years old boys choose it not because of their
skills but because of the will of their parents.

While studying at home Mykola showed some engineering skills and when he
was 13 in 1849 his father brought him in Petersburg to enter the Cadets Corps.
However, due to yet unknown for us reasons Mykola was not able to enter the Cadets
Corps and was forced to enter the “Noble regiment” — military institution alike the
Cadets corps. According to the feedbacks of the graduates the studying process in the
following institution was quite average, however, during the engineer's courses
among the disciplines, there were Algebra, analytics Geometry, Physics,
Architecture, Engineer Drawing, and Art of building. Everyone who finished the
engineer's courses met the requirements to enter the Engineer Academy which was
found in 1819 and was situated in Engineer Palace in Petersburg. Among those who
graduated the Noble regiment 11"™ of June 1855 and entered the Mykolaivska
Engineer Academy was young M. P. Petrov (Tretiakov, 1948).

Studying in the academy had a considerable influence on the scientific fate of
M. P. Petrov. During that period was formed his intellectual “basement” which in the
future transformed into the formidable engineer and scientist. In the academy he was
taught by the formidable mathematician, academician of the Petersburg Academy of
science, Ukrainian born in Poltava, Mykhailo Vasyliovych Ostrohradskyi (1881—
1862) (see fig.2).

Figure 2. Mykhailo Vasyliovych Ostrohradskyi (1881-1862)
(https://ru.wikipedia.org/wiki/ Octporpanackuii Muxawn BacuibeBud)
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Since August 1830 M. V. Ostrohradskyi was the professor of mechanics and
astronomy and has been working in the Institute of the Corps of communicational
paths engineers for almost 25 years. Almost any mechanics or mathematics courses,
no matter civil or military, were taught under the mentorship of M. V. Ostrohradskyi.
Moreover, he was working with the researches related to the hydrostatics,
hydrodynamics, resilience theory, caloric theory, which had a considerable impact on
the activities of the communicational paths engineers and also on the other sciences
related to the mathematics.

Communication with this scientist made a huge impact on the whole life of
Mykola Pavlovych. Even during his last days, M. P. Petrov remembered his teacher:
“he was a formidable scientist and in addition was able to explain in the fantastic
manner, abstract mathematics principals. This ability helped him to teach a lot of
great mathematicians. Right now | remember those happy hours when due to his
teaching manner some kind of magic force drew in my mind new knowledge. As
everything powerful has a force of gravity, the science also attracted us, forcing to
learn it deeper and serve to it, with the only reward, understanding the high honor to
be servant of science. Here are the consequences of being a student of Ostrohradskyi”
(Petrov, 1883, p. 84). From his teacher M. P. Petrov learnt not only mathematics
culture and abstract thinking but also the knowledge in theoretical and practical
issues of other sciences, especially related to the transport.

Excellent knowledge in mathematics in solving practical issues placed
M. P. Petrov among the formidable scientists. In Academy M. P. Petrov got to know
the lecturer of the building and mechanics course of the Institute of Corps
communicational paths engineers Stanislav Valerianovych Kerbedz (1800-1899).
Their communication prompt the interest of Mykola Pavlovych to the disciplines that
were taught in the Institute and contacts with the scientists made it possible for him to
gain the latest knowledge for that time.

After graduating from the Engineer Academy in 1858 M. P. Petrov left in the
academy where he started to work under the mentorship of M. V. Ostrohradskyi i. At the
same time he visited mathematics and mechanics lectures in the Petersburg practical
institute, founded in 1828. Those lectures were held by scientist and engineer lvan
Oleksiiovych Vyshnehradskyi (1832-1895). The relation between the theory and
practical tasks, independence from the foreign schools were among the key issues of
I. O. Vyshnehradskyi (see fig.3) as an innovator in mechanics. Work under his
mentorship granted vast possibilities for the development of M. P. Petrov's skills.

After the death of M. V. Ostrohradskyi in 1862 M. P. Petrov began to lead the
mathematics course in Engineer Academy and also mechanics in Practical institute
from 1866. Being a teacher in the institute and communication with
I. O. Vyshnehradskyi, O. P. Borodyn and other scientists and specialists prompt
M. P. Petrov to focus his attention on the issues related to the friction.

Among the teachers of M. P. Petrov in the Academy was Herman Yehorovych
Pauker (1822-1889) (see fig.4). M. P. Petrov always remembered him as a wonderful
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engineer and teacher, who created the school of teachers — engineers. Their main goal
was to gain the harmonic connection between the exact sciences and engineering art.

Later, in 1888-1889 H. Y. Pauker, as the minster of the communicational paths of the
Russian Empire, who made a considerable impact on the M. P. Petrov's career.

Figure 3. Ivan Oleksiiovych Vyshnehradskyi (https://uk.wikipedia.org/wiki/

Bumnerpancekuii_IBan_OnekciiioBuy)

Figure 4. Herman Yehorovych Pauker (1822-1889) (https://ru.wikipedia.org/wiki/
[Maykep, ['epman_Eropopuu)
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H. Y. Pauker was a well-known specialist among the Russian engineers (Strelko,
2016; Pylypchuk & Strelko, 2018). He was teaching not only during the lectures, also
he practised the private discussions in the lecturer’'s room, speaking to the young
teachers about various engineer issues. M. P. Petrov learnt from him to love
engineering and to understand the ways of its development. In the Academy was
found the school of the Russian military — engineering art.

During the studying in the Academy M. P. Petrov was formed as a future
specialist and scientist, who had the character that made it easy for him to
communicate with others. He was independent, truthful, and humane. In addition to
his formidable mind it helped him to achieve all his goals, solve the hardest engineer
task, and managerial tasks. The main feature of his nature was to be original and
brave in thinking, and to seek learning.

Influence of the various dominating scientific schools and views on the further
works of M. P. Petrov is quite hard to evaluate nowadays. The reason for it is that all
his works are quite individual and original, but mostly they relate to the French
school with its priority inaccurate mathematical analysis of the technical issues.

When M. P. Petrov came back after the foreign business trip he started to teach
mechanics in Engineer academy and Technological institute in Petersburg. Soon, the
first scientific researches appeared. In 1873 he started to work on the railways as an
auditor of the Main Russian railways’ fellowship. The same year M. P. Petrov
founded the new discipline in Technological institute — “Railway rolling stock”, and
he made the first step that had a huge impact on the development of the railway
transport of the Russian empire.

In the first edition of this course some absolutely new ideas of the author and
plans for the further work could be found. Among those for the first time the
theoretical base for the formula of the train resistance while moving on the rails
(Petrov, 1889). The founder of the discussion of this issue was English designer and
inventor, founder of the development of the steam railway transport G. Stephenson.
Later on, all European experimental areas were held the experiments and a lot of
empirical formulas of the rolling stock resistance on the railway calculations were
offered.

However, M. P. Petrov thought that the results of those experiments could not be
considered scientific or technical because the researchers did not differentiate the
separate elements of the whole issue. As the matter of fact, the general conclusion of
those experiments could not be made that is why it was possible that the conditions
and results for one railway could be quite opposite for other railways. So, the results
of the experiments were quite different and were leading to different conclusions.
M. P. Petrov did not choose the way of using the empirical formulas while solving
the train resistance issue. The scientific way that he had chosen was complicated and
required a lot of time for completion. However, that method in the future solved the
crucial issue about the train movement resistance — friction impact on train
movement. Solving this issue was extra important for science.
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Even in the first his works related to this issue, he countered the theory that
“coefficient of the friction in bearings does not depend on velocity, pressure and
temperature”. Based on the works of N. Kirhgofer, S. Bokelberg, D. Velkner and his
own works on the Warsaw railway he showed that the factors like velocity, pressure
and temperature had a considerable impact.

The views of M. P. Petrov on the problem of train movement resistance hundred
years ago were complex and considered all the elements of this resistance: “From the
very beginning of the train movement resistance research the scientists mentioned
that it consists of separate parts that do not relate one with another. Some of those
aspects were researched and some appeared unknown or less known. For the research
of the last ones, scientists made various experiments that gave us new knowledge. To
determine the elements of the train movement resistance it should be mentioned that
keeping the same velocity of two same trains on the rails of the same construction
two different powers needed if the rails are placed on the surface with the different
angle. The power that needed for the elevated surface differs and the difference is
equal to the projection of the power of train's gravity that is moving, which was taken
in the direction parallel to rails. While moving up this power is adding to other
resistances that are present while moving on the horizontal surface, and while moving
down it should be subtracted from the total resistance”.

All the elements that included to the total resistance of the train while moving on
the horizontal surface are easy to determine. They are:

- Air resistance;

- Friction between wheels and rails resistance;

- Axis friction resistance caused by the friction of lubricated solids;

- Resistance made by the hits between wheels and rails caused by the unevenness of
the surfaces, rails or wheels, or caused by the third-party solids.

- Rolling resistance of wheels on the rails.

- During the acceleration of the train to the total resistance should be added to the
resistances that depend on the powers of the inertia.

On the non-horizontal rails, but the straight ones, the resistance of the power of
gravity should be also added.

Also, the curves of the rails are increasing the total resistance. The reason for it
Is that it increases the friction of solids. For the research of the train movement
resistance, it is mandatory to evaluate all the elements of the total resistance.

In the works of M. P. Petrov that were published, we may find a lot of
researches that solve not only the resistance issue but also the methods of the
determining the main dimensions of the train, calculation of the wheels and so on. It
Is obvious, that further improvements and separate conclusions made by M. P. Petrov
were justified, later they were changed by the more modern ones, however, the
methods that were found while solving the issue are the same even nowadays.

Rolling stock course made it possible for M. P. Petrov to organize the
professors™ cathedra in 1873. He taught this course improving it till 1892. 1892 was

95



http://www.hst-journal.com Icmopis Hayku i mexuiku, 2020, mom 10, sun.1(16)

History of science and technology, 2020, vol. 10, issue 1(16)
the last year of his lecturer's activities in the Technological Institute. The same year
he was promoted to the position of the vice Minister of the communicational paths of
the Russian empire and at the same time till 1900, he taught the steam mechanics
course in Engineer Academy in Petersburg.

As a professor, M. P. Petrov treated well the students that had some lack of
knowledge in the technical details, but he demanded from them accurate knowledge
in differential calculations and mechanics basics. Those demands made him a
reputation of a sharp examiner. On the other hand, everyone knew that he demanded
the knowledge of the issue basics, not the additional details.

Conclusions

The period of the formation of the scientific views of M. P. Petrov had a couple
of stages: 1849-1855) — studying in “Noble regiment”; (1855-1858) — studying in
Mykolaiv Engineer Academy and Technical Institute in Petersburg. The considerable
influence on the scientific views of M. P. Petrov was made by O. P. Borodin,
I. O. Vyshnehradskyi, S. V. Kerbedz, H. Y Pauker, M. V Ostrohradskyi and others.

We determined that M. P. Petrov developed the learning about the
hydrodynamic theory of lubrication. He found the main systematic parameters of the
hydrodynamic lubrication that caused the foundation of his concepts in the
development of the railway transport. His communication with the formidable
scientists and engineers of that time could be considered as the most important factor
of the formation of M. P. Petrov as a scientist, engineer and lecturer.
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Anin Bosoaumup
He3zanexxuuii nocniguuk, Ykpaina

Inkenep muinxiB cnosrydyenns Mukosa [aiaosuy Ilerpos (1836—-1920):
YMHHUKH (OPMYBaHHHA HAYKOBOI'O CBITOIJISILY

AHnomauyia. Y cmammi po3ensiHymo UUHHUKU (DHOPMYBAHHS  HAYKOBO2O
ceimoensidy Muxonu Ilasnosuua Ilemposa — eudamno2o pocilicbko2o 84eH020 mda
iHJICeHepa Ha ML 1020 THIYIaMUBHO-0P2AHI3AYIUHUX 3YCULb PO30Y006U BIMYUZHAHO2O0
HAyKo80-mexHiyHoeo npocmopy kinysa XIX — nouwamxy XX cmonims. Ha ocobnusy
yeazy 3aciyeosye tioco Oiocpagiuna komnonewma, HagyaumHsa Yy eyszax Caukm-
Ilemepbypea. Ha meopuy oonro M. I1. Ilemposa supiwuanvHuli 6n1ue mMaio HAGYAHHS.
6 [Hoicenepnini Axaodemi. B yeii wac Oyno 3akniadeHo 1o2o IHMeNeKmyalbHUll
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@dyHnoamenm, Ha SAKOMY Ri3HiUe 8iH CPOPMYBABCA AK BUOAMHUL THMCEHED [ 8UEHUII.
Tam e6in naeuaecsa y eudamnozo mamemamura axademixa Caxm-Ilemepbyp3vKkoi
Axaoemii Hayk, ypooacenysa m. Ilonmasu, Muxaiina Bacunvosuua Ocmpozcpadcvkoco
(1801-1862). Bio csoco suumens M. II. Ilempoé cnpuiinsé ne mMilbKu 6UCOK)
MamemMamuyHy Kyaibmypy i eiuOuHy abcmpakmHo20 MUCIEHHS, a U 3HAUOMCMEO 3
meopemuyHuUMY | APAKMUYHUMU NpOOAeMamMu 6 IHWUX HAYKAX, 8 MOMY YUCTI
NpuHanexdcHux 0o mpaucnopmy. Buknaoayvka poboma 6 Texnonociunomy
incmumymi, cninkyeanus 3 1. O. Buwmneepaocekum, O. II. Bopooinum, iHwumu
GUeHUMU I cneyianicmamu NOCAYHCUNU NOUMOBXOM OO0 BUBYEHHS NPUKIAOHUX
OUCYUNIiH, 8 nepuly 4epey no8 a3anux 3 mepmsiam 6 ymosax amaugyeanns. OQOnum 3
yuumenie M. I1. I[lemposa ¢ Axademii 6ys ['epman €2oposuu Iaykep (1822—1889),
NP0 SIKO20 BiH 3A8H4COU 32A0V8A8 3 0COONUBOI0 MENTOMOIO SIK NPO UY00B8020 HIHCEHePa
I nedacoea, AKUUL CMBOPUS WIKOIY [HICEHEPIB-8UKIAOAYIB, SKA NPACHYIA OO0
2APMOHIUHO20 368 S13KY MIdHC MOYHUMU HAYKAMU MA [HIHCEHEePpHUM Mucmeymeom. B
Axaodemii M. I1. Tlempoe O1u3bK0 NO3HAUOMUBCA 3 BUKIAOAHEM KYPCI8 N0OYOO08 i
npukiaonoi  mexawixu Incmumymy Kopnycy iHoceHnepie winaxi@  CcnojyyeHHs
Cmanicnasom Banepianosuuem Kepbeozom. Ilio uac nasuanns 6 Axademii M. I1.
Ilempos cpopmysascs sax matbymuitl uenull i cneyianicm, KUl 60710018 MAKUMU
pucamu xapakmepy, AKi CHPUAIU 36UYAUHUM [ HEGUMYUEHUM BIOHOCUHAM U020 3
J100bMU. Bin 80710016 dceasum xapakxmepom i 2YMAHHUMU NO2HA0AMU, Oi8 3A8HCOU
camocmiuno i cnpageonugo. Li pucu xapakxmepy y NOEOHAHHI 3 0COONUBUM DO3YMOM
oonomazanu uomy oocseamu mMemu i npu UPIULeHHI Oyxce CKIAOHUX He MITbKU
[HOICEHEePHUX 3a80AHb, A U Y U020 AOMIHICMPAMUBHO-0P2AHI3AMOPCHKIU OisLIbHOCHII.
Tonosnum 6 tioco Hamypi 6yn0 cmpemiints 00 3HaHb, OPUSTHAILHICMb [ CMITUBICHIb
MUCTIHHS.

Knwuosi cnoea: euenuil; inoicenep;, 2iOpoOOUHAMIYHA Meopis 3MAWYBAHHS,
OyOisenbHa MexaHiKa, nedazoe; 3aai3HUYHUK

Anun Baagumup
HesaBucumeiil uccinenosarens, Y KpanHa

Nn:xenep nmyreii coodmenusi Huxonaii lasiosuy Ierpos (18936-1920):
(axkTopnl POPMUPOBAHUA HAYYHOTO MUPOBO33PECHUS

Annomayua. B cmamve paccmompeHvl akmopvl QOpMUposaHusi HAYYHO20
mupoeoszpenus Huxonas Ilasnosuua llemposa — evioaiouje2ocs pyccko2o yueHo2o u
uHoICceHepa Ha @one e20 UHUYUAMUBHO-OP2AHUSAYUOHHBIX VCUNUL pA36UMUSL
OMmeyecmeeHH020 HAY4HO-mexHuueckoeo npocmpauncmea xkouwya XIX — nauwana XX
gexos. Ha ocobennoe snumanue 3acmyscueaem e2o ouocpaguueckas KOMnOHeHma,
yueba 6 eyzax Cauxkm-Ilemepoypea. Ha meopueckyio cyovby M. I1. Ilemposa
pewarwee euuanue umena yieba ¢ Hmnoiceneproti Axademuu. B smo epems 6wvino
3AN100/CEHO €20  UHMELIeKMYANbHbIl  QYHOaMeHm, HA KOMOPOM NHO3J4Ce OH
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chopmuposaics Kaxk 6vlOArOWULCS UHJCEHep U YYeHbull. Tam oW yuuaca y
gvioaroujecocss mamemamuxa axkademurxa Caxm-Ilemepbypoicckoti Akademuu Hayk,
ypoocenya 2. Tlonmaswi, Muxauna Bacunvesuua Ocmpoepaockoeo (1801-1862). Om
ceoezo yuumena M. I1. [lempos 6ocnpuHsn He MONbKO BbICOKYIO MAMEMAMU4ecKyo
Kyiomypy U 21YOuHy abCmpakmHo20 MblUleHUs, HO U 3HAKOMCMBO C
meopemuyecKuMy U NPpaKmuidecKuUMyu npooremamu 8 Opyeux HAykax, 8 mom yucjie
omuocawuxcsas k mpancnopmy. Ilpenodasamenvckas paboma 6 Texnonocuueckom
uncmumyme, obwenue uz M. A. Buwmeepaockum, A. Il. Bopooumnvim, Opyeumu
VUEHbLIMU U CHeYUATUCAMU HOCAVHCUIU MOTYKOM K UIVUEHUIO NPUKIAOHBLIX
OUCYUNTUH, 8 NEPBYIO 0Yepedb CEA3AHHbIX C MpeHUueM 8 yCaosusax cmasku. OOHum u3
yuumeneu M. I1. I[lemposa ¢ Axademuu 6win I'epman Ecoposuu [laykep (1822-1889),
0 KOMOpOM OH 6ce20a BCHOMUHAL C OCOOEHHOU MEeNnIomolu KAk O UYyOecHOM
UHdMICEHepe U nedazoze, KOMOPbGIL CO304]l WIKONY UHNMCEHepo8-npenodasamenel,
KOmMopas, CmpeMundacb K 2apMOHUYHOU C8A3U MeHCOy MOUYHbIMU HAYKAMU U
unoiceneprovim uckyccmeom. B Axademuu M. I1. [lempos O1U3K0 NO3HAKOMUILCA C
npenooasameniem Kypco8 HNOCMPOEHUl U NPUKIAOHOU MexaHuku HWuncmumyma
Kopnyca  unoicenepos  nymeii  coobwenus Cmanucnagom  Banepuanoguuem
Kepbeosom. Bo epems yueovr 6 Axademuu M. II. Ilempos cghopmuposancs kax
0yOyWuLl yueHslil U CRneyualucm, Komopwvli 61aoeil maKumu yepmamu xapakmepad,
Komopvle cnocoocmeoganu OObIYHbIM U HEeNPUHYHCOCHHbIM OMHOWEHUAM €20 C
aoovmu. OH  61adenl  OXNCUBIEHHbIM XAPAKMEPOM U 2YMAHHLIMU  632140AMU,
0elicmeosan 6ce20a CAMOCMOAMENbHO U CRPAgeoauo. Imu 4epmuvl Xapakmepa 6
COYemaHuu ¢ OCOOEHHBLIM YMOM NOMO2ANU eMy O00CMmu2amev yeau U nNpu peuleHuu
OYEHb CNIONCHLIX He MOAbKO UHHNCEHEPHBIX 3a0aHUll, HO U 8 e20 AOMUHUCMPAMUBHO-
opeanuzamopckou oesimenbHocmu. 1nasnviv 6 e2o Hamype OblIO cmpeMieHue K
3HAHUAM, OPUSUHATIBHOCMb U CMENOCTb MbIULTEHUS.

Knrouesvie cnoea: yuenvlii; undicenep;, 2uOpOOUHAMUYECKAS MeEOPUsi CMA3KU;
CMPOUMENbHASL MEXAHUKA, Neda202; HCene3HO00PONCHUK
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