B How Russisn stodents are oducated end trauned

i thelr schools and colleges.

TECHNICAL EDUCATION
IN RUSSIA

It was Emperor Peter, the
Great, who started engineer.
ing education in Russia at
the beginning of the 18th
century. The Emperor re.
organized the Russian army
and was building the Rus.
slan  navy, and therefore,
needed men with engineering
aml technical skills.  He
wanted to prepare Russian
engineers for scientiflic aml
technological  undertakings,
s0 he put up the Russiun
Naval Academy and the Aca.
demy of Artillery.

The development of the
mineral resources ol Russia
also necetsitated mining en-
gineers. The School of Mines
was therefore put up in 1773
under the reign of gzthetinc.
the Great.

It was not until the 19th
century, however, that con.
siderable progress was made
in engineering education sy
tem  which was influenced
by French ideas, At that
time, French engincers were
in demand and most other
counrics of Europe were or-
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nizing ineering  schools
g: the be?is‘o( fr:‘ich ideas.
In France, even at the time
of the French Revolution,
there was already in existence
the famous Ecole Polytech.
nique of Paris, It was re.
cognized then that & satis
factory enginecring  educa.
tion at the time should in-
clude 2 solid preliminary
traning in fundamental sub-
jects such as mathematics,
mechanics, physics, and che.
mistry.

Only the best engineers
and scientists were engaged
as olessors;  competitive
examinations for admission
were  introduced; and  the
purpase of the school was
not only for routinary teach.
ing of various subjects but
also for further dewlopmem
of engineering and sciences.

After the peace of Tilsic
in 1807, the Russian Em.
peror Alexander 1 arranged
with  Napoleon 0 have
French engineers participate
in the organization of a new
engineering school — the
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Institute of Engineers ol
Ways of Communication. In
this scheol, French ideas
mm:;mrodu(ed. hl"rendl:a en.

5, among them: Lanic
gnd Clapeyron, waught here
and the French larg:: was
used in classes, en-
gineers did also consultation
work for the Russian gov.

ernment in enfmecr' 1 ro-
jects,  particularl nin':ldg:
;omn;mion.. Thus, l
rench engincers not only
helped organize the Instiwute,
but also helped in the solu-
tion of important practical
problems.

Due 10 poliucal reasons,
however, the French en-
gineers and professors left
Russia in 1830, but at this
time there were already a
number of Russian engineers
who were prepared to ke
over the: weaching positions
at the Institute and to wackle
the engineering problems of
the government. Among the
outstanding young Russian
engineers at this time was
Ostrogradsky, a mathemati.
cian, who had a werful
influence in maintaining at
a high level the teaching of
mathematics at the Inscitute,
Zhurawsky was well known
lor his work in the engineer.
ing sciences, His structural
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engineering capabilities were
discovered and recognized,
and he was subsequently
holding positions of trust
and responsibility. He was
the first o develop a me.
thod of stress analysis of the
members of a bridge struc.
ture under dynamic loads.
He published his method in
1850 and later, he presented
his work on bridges of the
Howe system 10 the Russian
Academy ol Sciences and re.
ceived a award for it

The growth of engineering
know in Russia at that
time was remarkable. Rus.
s1an cnfinm spanned  the
Nova River with a metallic
bridge and from the works
and publications of Zhuraw-
sky, it was concluded that
instruction in  strength  of
materials was at a high level
in Russia during the middle
of the I%h cenwury, at about
which time the government
founded the Central Labora-
tory of Weights and Mea-
sures, the American counter-
part of which was organized
only in 1901. half a2 century
later.

The success of the Inst.
tute led the government in
the further development of
englnmi% education in
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Russia. Technological
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Institute in St. Pewensburg,
the Technical School in
Mosow which taught ther-
modynamics and which was
one of the first schools m
the world to teach aerody-
namics, the Technological
Institute in Kharkov and
Tomsk were among the
schools  subsequently  or.
ganized,

The prestige of a profes-
sor in the engineening
schools was and stll is verz
high in Russia, Compet
tvon for the profesional
chaiv were based not on the
seniority principle but on
the basis of technical pub-
lications and research
presented.  The election to
a professorship was acted
uron by a professors council
alter a rigid screening of
candidates. No politics and
outside pressure were used.

The engineering prolession
has always been regarded
very highly in Russia,. Most
young men who desired an
engineering education were
admitted on a itive
basis. For instance, in the
shipbuilding division of the

Petersburg technical Ins.
titute, only applicants with
a gold medal from hi

schools could be admitued.
The course consisted of a
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broad in mathema-
tics. Tmidon 10 the
usual two.year course in cal-
culus, there were courses in
partial differential equations,
approximate methods of ma.
thematical calculations, and
an advanced course in which
Lagrangian equations with
:_l'q:licniom were  discussed.

is was the first time in
engineering  cducation  that
such  highly mathematical
subjects were discussed.  Gra-
duates of the school were
absorbed by the Russian
navy.

The Russian tneeri
schools did not :3 “’:’8‘
the routine subjects, akso
5::': due u: on the

clopment en =
ing sciences. Scietnllﬁm;-
pers of the various teaching
staffs were published; the
school's laboratories were not
only used for student’s ex
riments but were used for
the solution of problems for
industry and the govern.
ment,

The first World War came
and then the Communist
revolution. The Revolution

t greae ch . Pnn.
ciples of self ment and
academic freedom which were
enjoyed by the schools in
the prerevolutionary time
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were abolished,
having the president
deans elected by the profes.
sors’ council, the administra.
tive | were designat-
ed by the Government of the
Soviet Union. The Adminis.
tration interfered so much in
the geperal planning of aca-
demic policy and political in.
fluences penetrated ino the
scademic life, thus lowering
the prestige of the prolessors,

In 1938, however, the
changes introduced by the
Communist regime were abo.
lished and soon the educa-
tional system started to im-
prove again. Teaching in the
secondary schools rose 1o hi
standards and included five
years of algebra and calculus,

three ):‘an of geometry, one
year u:?non ery, and
three years of physics.

After the revolution, the
number of schools increased
greatly: in 1958, there were
29 polytechnical institutes, 30
institutes of mechanical en.
gineering, 27 of dvil cn.
gineering, 7 institutes of avia-
tion, 27 of mining and metal-
lurgy, 18 of transportation,
15 ol clecirical engineering
and communications, 13 for
fish and food industry, 10 of
chemical engineering, 2 for

Instead of
and

meteorology, and hydrology,
and 2 f:? shipbutlding. b

All schools of high cn.
gineering education are under
the control of the Minist
of higher Education, whi
supervises curricula and pro.
grams. It determines the en-
rollment quotas andd coordi-
nates the placement of gra-
duates,

The tcaching staff of a
school consists of professors,
docenss, and instructors, and
the faculty-student ratio in a
school is about | 1w 10. The
professors are members of the
council and each of them
usually heads a definie
branch of science, so then
number does not |
upon the number of students,

owever, the numbr of do-
cents and  instructors  grows
in proportion o the number
of students,

A doctor’s degree is requir-
ed of all candidates for a pro-
fessor’s position.  The pro-
fessor’s monthly salary s
5,000 rubles which is 19 times
larger than the salary of an
unskilled laborer. His work
limited to 15 hours per
week, which includes not
only lecture hours but also
time spent in discussions with
students, ring examina.
tions, and other activities.
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Lectures are made to
groups of from 100 10 150
cach.  These lectures  are
given not only by the pro.
fessor of a particular subject
but also by docents who also
work with small groups of
25 1o 30 students. For the
position of a docent, a candi-
date’s degree is required.

There are two academic
leis degrec, and. the doc
date's , and t
tor's degree, requiring a doc.
tar's thesis.

A docent receives a3 month.
ly salary of 3200 rubles.
Instruction in problem solu.
tion and laboratory work is
usually done by instructors.
The imstructor’s on re-
quires a candlidate’s degree,
but very often these positions
are occupiedl by men who
have the examinations
for the candidate’s degree but
who have not completed their
thesis yet.

The students do not pay
teition in Russian schools —
the majority get scholarship
grants of 300 yubles
month. At the Kiev Poly-
technic  Institute, a student
can get three meals a day for
7 rubles and a place in a dor-
mitory for a very low price,
so that the 300 rubles is ade-
quate [or a modest student
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lile. Textbooks are very
cheap, and the school library
usually keeps large number
of copies of the required text.
books for student use.

A large number of wo.
men are also enrolled in
CNRINeeTing Ccourses, ial
Institutions ol higher educa-
tion for women were organiz.
ed in Petersburg and Moscow
and in the other larger cities
of Russia. Graduates of these
schools become teachers - of
secondary schools. The
higher engineering schools
of Russia lirst extended ad-
mission to women students in
1907. By 1956, women cons-
tituted 1/3 of engincering
students, and among engineers
employed in industry, they
represented 28 percent,

For higher enginecring
schools, the admission is li-
mited to those who complete
the seccondlary school or its
cquivalent. Alter the Revo.
lution, & new type of second-
ary xlgooi o in Rus.
sia: the compleie program
requires 10 years or study,
subdividedd im0 § mges".

namely, elementary grades

to 4, inmmcdiaw 5
to 7, and upper 8 o
10. The first stage corres-
ponds ta elementary school,

the second stage corresponds
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to junior high school, and
the third stage corresponds o
high school. The first two
stages, or 7 years of study,
are now compulsory in Rus.
sia. The high school is con-
sidered as preparation for
schools of higher education.
All schools are controlled
from Moscow. The Depart.
ment of Education fixes the
curticulum, the ORrams,
and methods of teaching for
the entire country,
are 33 weeks of instruction
per year, 6 days work per
week, andd 5 or 6 hours ins.
truction per day.
Mathematics 15 one of the
most important subjects in
high school training. A stu.
dent has 5 years of algebra
and and 2 years of
trigonometry, Altogether,
ev& high school pupil in
Russia spends abour 1/3 of
his sc time in mathema.
tics and science, In contrast,
about 237, of public schools
in Amenca olfered mcl;ir
s nor chemistry in 1954,
pl\Lsk is a fact, however, that
because of too much sys-
tematic work to be done in
the 10 years, only a small per-

centage of pupils are finally

uated from the 10th
grade 10 years later. This
percentage  is much  lower
20

than in Amercian schools,
but is of the same order as
in Western Eu where, as
in Russia, the policy of selec
tion of the best-fitted pupils
for higher education prevails.
Plans are under consideration
in the United States to in.
crease secondary education
to Il years.

Those who do not progress
well in high school arl: chan-
neled to other directions.
After the Tth grade, they
enter the Technicum or the
semi-professional schools amd
can vated in 4 rs
as techn‘i'c‘i‘:m Later, yt?wy
serve as engineering  aides.
In Russia, it is a general po.
licy 1o have in the plant and
factory a ratio of two techni.
cians to one enginecer.

The engineer's profession
is looked up in Russia as one
of the highest and has ac.
tracted the interest of the pu.
pils of high schools.

The latest educational re-
form in Russia was to send
all pupils after the 8th grade
to the factory, and 2
years there of manual labor,
and then return to school to
complete the lase three grades.
The first 8 years then will
be compulsory. — By Dr. Gre.

1o Y, Zarva in Science Re.
wiewe, August, 1966
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