ISSN 2220-685X

NH/KEHEPJIIK I PAOUKA
AKIOHE K9CIbU BIUIIM
IMPOBJIEMAJIAPBI

FhlabIMU-0eJaror HKa 1bIK AYPHAA
Scientific-pedagogical journal

Hayuno-neaarornueckuii KypHan

PROBLEMS OF
ENGINEERING AND
PROFESSIONAL EDUCATION

[IPOBJIEMbI MHKEHEPHOM
I'PAOPUKU U
[MPOPECCUOHAJBHOI'O
OBPA3OBAHUS



Penakuus ankacer

B.E. Muxaitaenxo (Vepanna), A. Xacanos (Typkus), B.H. Sxyunn (Peceii), P. Asasos (Amepuka
Kypawma Ulrarraper), T. Aesaa (Cupus), X.M. Ecmyxau (Kasakeran), B.A. [Liockuii (Ykpausna), A. Peit
(Bipikken Apab Owmipaniktepi). b.H. Hypmaxanos (Kasakcran), J1.®. Kyukaposa (©36ekcran),
B.H. Pusmunn (Peceit), A K. XKanaGaes (Kasakctan), 1.A. Tycynos (Kasakcran), T.K. Mycanumon
(Kasakcran), H.B. KanaGaes (Kasakctan), A.P. Xas6onaros (Kasakcran), A K. Kycinbekos
(Kasakcran), C.K. Baiimykanos (Kasakeran), T.K. Camyparosa (Kazakcran), A.C. Capcembaesa
(Ka3zaxcran), C.b. Enkedacs (Kaszakcran), J.A. [llaxmos (Kasakcran), PE. Jlyknanos (Kazakcran).

bac peaaxrop
Oyes Kenecbekynl Baiinitekon

Editorial board

V.E. Mihailenko (Ukraina), A. Hasanov (Turkey), V.. Yakunin (Russia), R.Avazov (United
States of America), T. Awwad (Syria), J.M. Esmukhan (Kazakhstan), V.A Ploskiy (Ukraina), A. Rghei
(United Arab Emirates), B.N.Nurmahanov (Kazakhstan), D.F. Kuchkarova (Uzbekistan), V.I. Rimshin
(Russia), Zh.Zh. Zhanabayev (Kazakhstan), D.A. Tusupov (Kazakhstan), T.K. Mussalimov
(Kazakhstan), N.B. Kalabaev (Kazakhstan), A.R. Khazbulatov (Kazakhstan), A.Zh. Zhussupbekov
(Kazakhstan), S.K. Baimukhanov (Kazakhstan), T.K.. Samuratova (Kazakhstan).A.S. Sarsembayeva
(Kazakhstan), S.B.Yenkebayev (Kazakhstan), Zh.A. Shakhmov (Kazakhstan), R.E. Lukpanov
(Kazakhstan).

Chief Editor
Auyez Baidabekov

Pepaknnonnas KoJuierus

B.E. Muxaiizenko (Ykpauna), A. Xacanos (Typuusa), B.U. Sikyuun (Poccus), P. ABaszos
(Coeaunénnpie Ltater AMepukn), T. Assazn (Cupusa), K.M. Ecmyxan (Kasaxcran). B.A. [Taockui
(Ykpanua), A. Peii (O6benunénnsie ApaGekue Dmuparel), b.H. Hypmaxanos (Ka3zaxcran),
J.®. Kyukaposa (Va6ekucran), B.U. Pummun (Pocens), XK. [ixanabaes (Kasaxcran), 1. A. Tycynos
(Kasaxcrtan), T.K. Mycaaumos (Kasaxcrau), H.B. KanaGaes (Kazaxcran), A.P. Xa36ynatos
(Kazaxcran), A.JK. KycynGekos (Kazaxcran), C.K. Baiimyxanos (Kazaxcran), T.K. Camypartosa
(Kasaxcran), A.C. Capcembaesa (Kasaxcran), C.b. EnkeGaes (Kasaxcran), XK.A. Lllaxmos (Kasaxcran),
P.E. Jlyknanos (Kazaxcran).

IaBubIii perakTop
BaiinaGekos Ayes KenecGexkosny

web caiit: http://www.enu.kz/ru/; hip://apgerk kz,
c-mail: journal.enu@gmail.com

ISSN 2220 - 685X © JLH. 'ymuaes a1, EYY



Hnocenepnix epaghuxa sicone xaciou 6inim npodremanapor Ned (43) 2017

UDK 572.025:608.1

Development of engineering activities

Zhanna Sadykova

Candidate of Pedagogical Science, L.N.Gumilyov Eurasian National University

AngaTtna. Makanaga WHXCHEPIIIK iC-OpEKETTiH, HHKEHEPITiK JKYMBICTBIH ©MIpJIeri anap
OpHBI, aTKapaTbIH POJIi )KOHE JaMy JKOJbl ce3 Oonanbl. MHXKeHepiK KpI3METTiH Oacka
MaMaHJIBIKTap HeJepiMeH, aTal aiTKaH#a eHepTalKBIITapMEH, KOHCTPYKTOpPJIapMEH,
MaTeMaTUKTep MeH (u3uKTapMeH OipiieCKeH >KYMBICTApIsl aTKapyblHa Hazap
ayZapbUIBII, capanTaManap sKacajiFaH.

Kinr ce3nep: mexnuxanvlx Oamy, oHepMANKbIUMbIK, MEXHOIOSUALAD, EbLIbIMU
Jlcemicmikmep, KaCin, OHOIPIC, UHIICEHEPIK iC-opeKem.

AnHoTanms. B crathe 00CyXIaeTcs poiib U pa3BUTHE WHKCHEPHOH NCSATCIBHOCTH U
WHXXEHEPHBIX pabor. [IpoaHanu3upoBaHO U YAEICHO BHUMAaHHE COBMECTHOU paboTe
WH)XCHEPHOU NIEATEIHbHOCTH C JPYTMMHU MPOQECCHSIMHU, B YACTHOCTH H300peTaTelsiMHu,
KOHCTPYKTOpaMH, MaTeMaTHKaMH U (PH3HKaAMH.

KuawueBble cjioBa: mexHuueckoe paseumue, u306pemameﬂbcm60, mexHoJjlocuu,
HayuiHvle C)OCmMJICEHlUl, pemecio, np0u3eodcm60, UHJICEHEPHAs O0esImenbHOCHb.

Abstract. The article discusses the role of life, role and development of engineering
activities, engineering work. Special attention was paid to the work of the engineering
services with the owners of other professions, in particular inventors, designers,
mathematicians and physicists.

Key Words: technical development, invention, technology, scientific achievements,
craft, production, engineering activities.

The emergence of engineering activity as one of the most important types of labor
activity is associated with the appearance of manufactory and machine production. In the
Middle Ages, engineering activity in the modern sense did not yet exist, but rather, it was
technical activity, organically related to the craft organization of production.

Engineering activity, as a profession, is associated with the regular application of
scientific knowledge in technical practice. It has been formed since the Renaissance. At
first, the value orientations of this activity are still closely related to the values of craft
technical practice (for example, direct contact with the consumer, apprenticeship in the

process of carrying out this activity, etc.). In this era, the orientation toward the
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application of science, although it is brought to the fore in an explicit form, is yet only a
marginal attitude.

The first improvised engineers appear exactly in the Renaissance. They are formed
in the environment of scientists who turned to technology, or handicraftsmen, self-taught,
who have become familiar with science. Solving technical problems, the first engineers
and inventors turned for help to mathematics and mechanics, from which they borrowed
knowledge and methods for engineering calculations. The first engineers are at the same
time artists-architects, advisers-engineers in fortifications, artillery and civil engineering,
alchemists and doctors, mathematicians, naturalists and inventors. These are, for example,
Leon Batista Alberti, Leonard da Vinci, Niccolo Tartaglia, Girolamo Cardano, John
Nepper and others.

Knowledge at this time was seen as a very real force, and the engineer - as the owner
of this knowledge. How much highly valued such knowledge is seen from the example of
the life history of an ordinary Florentine engineer Cheka. He was born from a craftsman's
environment (the workshop of joiners who made wooden models of structures, architects
and scaffolds for architects), he was taken by the Florentine commune to a permanent
salary as a city engineer.

In peacetime, he repaired fortresses, was engaged in the invention of devices for
entertainment devices. In wartime, he helped organize a skillful dig, with the help of
which an enemy fortress was taken.

During the execution of one of the engineering works Cheki was killed from a
crossbow: for the enemy of his invention were more terrible than the arrival of the whole
army. He was a typical figure for that time, although he was not an outstanding engineer.

During this period, the engineers were, as the well-known historian of science M.A.
Gukovsky wrote, "coming from the shop craft, but everyone was drawn to science,
feeling the absolute need for it to properly set up their technical work". We can say that
they were already oriented to the scientific picture of the world, although they did not yet
rely on science in their daily practice. Instead of anonymous artisans, more and more
technicians-professionals, large technical individuals, famous far beyond the immediate
place of their activity, appear.

But a rapid and fundamentally new development of technology requires a radical
change in its structure. The technique reaches a state in which further advancement of it is

impossible without saturation with science. Everywhere, there is a need to create a new
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technical theory, to codify technical knowledge and to provide a general theoretical basis
for them. Technology requires the attraction of science.

It is this dual orientation of the engineer - on the one hand, the scientific research of
natural and natural phenomena, and on the other hand - the production or reproduction of
his design by the purposeful activity of the creator-man - makes him look at his work
differently than the craftsman does , and scientist-naturalist. If the purpose of technical
activity is to directly set and organize the manufacture of the system, then the goal of
engineering activity is first to determine the material conditions and artificial means that
affect nature in the right direction, which make it function in the way it is necessary for a
person, and only then, on the basis of the acquired knowledge specify the requirements
for these conditions and facilities, as well as indicate the ways and sequence of their
provision and manufacture. The engineer, thus, like the experimental scientist, operates
with idealized ideas about natural objects. However, the first of them uses this knowledge
and representations to create technical systems, and the second creates experimental
devices to justify and confirm these representations.

With the development of experimental natural science, the transformation of the
engineering profession into a mass one in the /8th and 19¢h centuries, there is a need for
systematic scientific education of engineers. It is the appearance of higher technical
schools that marks the next important stage in the development of engineering activity.
One of the first such schools was the Paris Polytechnic School, founded in /794, where
the question of systematic scientific training of future engineers was deliberately raised. It
became a model for the organization of higher technical educational institutions,
including in Russia. From the very beginning, these institutions began to carry out not
only educational, but also research functions in the field of engineering, than contributed
to the development of technical sciences.

Engineering education has since played a significant role in the development of
technology.

By the beginning of the twentieth century, engineering activity is a complex complex
of various types of activities (inventive, design, design, technological, etc.), and it serves
a variety of technical fields (engineering, electrical engineering, chemical technology,
etc.). Today, one person simply will not be able to perform all the various jobs needed to
produce a complex product, as, for example, at the beginning of the /9¢h century Henry
Models, one of the first machine-building plants, did it. He himself was a self-taught

mechanic, at the same time an inventor. He invented, in particular, the support of the
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lathe, while he himself developed a new design of the product, and technological
equipment, and the technology of its manufacture. At the end of the last century, Leipzig
still had a factory where all the engineering work (from design to working drawings) was
performed by one person - its owner R. Zack. There was no technical bureau, no
draftsmen. Already in those days, his "multilateral” activities seemed curious.

Modern engineering activity is characterized by a deep differentiation in various
sectors and functions, which has led to its division into a whole series of interrelated
activities and cooperating co-operators. This differentiation became possible, however,
not immediately. The complex cooperation of different types of engineering activity was
developing gradually. At the first stages of its professional development, engineering
activity was focused on the application of knowledge of natural sciences (mainly
physics), as well as mathematics, and included the invention, the design of a prototype
and the development of technology for manufacturing a new technical system.
Engineering activities, initially performed by inventors, designers and technologists, are
closely related to technical activities (it is performed in the production of machinery,
masters and workers), which becomes performing in relation to engineering activities.
The relationship between these two activities is done through drawings. The draftsmen
who made them were called "scientist draftsmen" in Russia. To prepare these specialists
for the factories, the Stroganov School of Technical Drawing, founded in /825, was
intended.

However, over time, the structure of engineering activities becomes more
complicated. Classical engineering activities included the invention, design and
organization of manufacturing (production) technical systems, as well as engineering

research and design.
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