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Introduction

Fifty years ago, at the time of the October socialist
revolution, Russia was a country of illiterates. The
working class lacked people who were qualified to
run the state apparatus or the economy.

This obvious fact led bourgeois statesmen to
prophesy—some with unconcealed glee but not a
few of them sincerely—the imminent downfall of
the young Soviet state. How could a system func-
tion without competent administrators? How could
the economy be run without trained specialists?
They could hardly be conjured up out of thin air!

But Lenin believed that the revolution would
bring out the people’s latent talents, that under So-
viet power workers and peasants would learn the
art of government and scale the heights of science
and technology. And Lenin was right.

In a historically short period the Soviet people
led by the Gommunist Party have not only caught
up with the advanced capitalist countries but in
some respects have left them far behind. The new
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social system, which has made industrialization and
cultural revolution possible, has transformed back-
ward agrarian Russia into a leading world power.

In 1918 tsarist Russia’s share of world industrial
output came to a little over four per cent. In 1920,
‘owing to the devastation caused by World War 1
and Civil War, the output of heavy industry drop-
ped to one-seventh and agriculture to about two-
thirds of the prewar level. .

By now, however, Soviet industry accounts for
nearly one-fifth of world output, although the co-
untry has no more than one-fifteenth of the world’s
population.

There is no comparing present standards of cul-
ture and education with what it was like fifty years
ago. Gone is the time when by far the greatest pro-
portion of the people could neither read nor write.
A genuinely democratic system of education has
been developed. Compulsory eight-year education
has been introduced throughout the entire country.
The number of gainfully employed specialists with
university and junior college qualifications is now
63 times the pre-revolutionary level.

The Soviet Union was the first country in history
to send a man in space, which eloquently testifies
to the high level of its science, technology and edu-
cation. .

Higher School Before the Revolution

In all the 280 years that pre-revolutionary Rus-
sia_had higher schools, only 105 institutions of
higher education with the total enrolment of
127,000 were opened. In comparison, 22 new colle-
ges and hundreds of new college departments were
opened in the Soviet Union during 1958-65. In the
same seven years the number of students increased
by 1,682,000.

Before the revolution higher education was the
privilege of the propertied classes. In 1914, 38.3
per cent of the students of eight Russian universi-
ties were from the nobility and families of govern-
ment officials, 43.2 per cent were of ecclesiastical
or bourgeois parentage, 14 per cent were the chil-
dren of rich farmers, and only 4.5 per cent came
from families of workers, peasants or professional
people.

As to the national minorities, there was not a
single university college on the territory of the pre-
sent Byelorussian, Lithuanian, Moldavian, Azer-
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baijan, Armenian, Kazakh, Uzbek, Turkmen, Tajik
and Kirghiz Union Republics.

Women were not admitted to higher school un-
til a few women’s colleges were finally opened at
the close of the 19th century. They were ridicu-
lously small, with inadequate curricula.

Technical education at university level suffered
most  from Russia’s economic backwardness and
despotic rule. Most of the 18 technical colleges were
located in St. Petersburg and Moscow. Apart
from the Tomsk Technological Institute in Siberia,
no other region of immense natural wealth and in-
dustrial promise (e.g., the Urals, the Caucasus and
Central Asia) had a single technical college.

Though Russia at that time was considered a
major agricultural country, very little was done
about the training of agronomisfs. In 1914 there
were only 4.6 thousand students attending agricul-
tural colleges of university status.

Possessing one-third of the world’s timber re-
sources, Russia had only one Forestry Institute,
also in St. Petersburg. :

The fine arts fared no better. All in all there
were five conservatories and two art schools and
not a single theatrical college.

There were about 20 thousand doctors for a po-
pulation of 150 million. They practised in the cen-
tral regions of the country ard the national out-
skirts were practically without medical aid: Taji-
kistan, with one million inhabitants had 13 doctors;
Kirghizia had fifteen.

Despite this acute shortage of specialists, nothing
was done to step up training of personnel. Colleges
were chronically understaffed " and ill-equipped.
Research was conducted only at some 15 of them,
on the personal initiative of faculty members them-
selves.

Despite such unfavourable circumstances, Rus-
sian scientists made a worthy contribution to world
science. Of singular importance are Lomonosov’s
encyclopaedic works, the discovery and develop-
ment of non-Fuclidean geometry by ILobachevsky,
the discovery of the photoelectric effect by Stole-
tov, Zhukovsky’s works on aeromechanics and Ti-
miryazev’s contributions to botany. The peak of
Russian scientific endeavour was the Mendeleyev
Table of chemical elements, which opened up tre-
mendous prospects for science and engineering.

Russian higher school accumulated valuable teach-
ing experience and developed new systems_of
training which won international recognition. The
Moscow Higher Technical School (now known as
the Bauman School) evolved a new trend based
principally on an inherent relation of theoretical
and practical training. After the 1872 and 1876
World Fairs in Vienna and Philadelphia this sys-
tem was widely adopted both in Europe and the
United States.

Soviet people are well aware of the valuable
contribution made by Russian universities. They
carry on these traditions, justly proud of the cou-
rageous role played by Russian students and pro-
fessors in the revolutionary liberation movements.

Education for the People

As soon as it was organized, Soviet Govern.ment
took vigorous steps to democratize the higher
school and ensure its rapid growth.

Education was to be made accessible to the more
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gifted regardless of property, social status, natio-
nality, sex, religion or political convictions.

The decree of the Council of People’s Commis-
sars of August 2, 1918, signed by Lenin, initiated
a radical reform in higher education. For the first
time in history the doors of institutions of higher
learning were opened to the working people and
their children. Not only was tuition at universi-
ties made free, but the students were to be provid-
ed for by the state. Both teachers and students
were to take part in governing the colleges.

Important as they were these initial measures
were not enough. Before attending university cour-
ses, workers and peasants had to acquire a second-
ary education. This was provided by “workers’
departments”, which were, in effect, adult schools
preparing students for matriculation at a greatly
accelerated pace. :

Workers” departments played an important role
in helping to create a Soviet intelligentsia. Later
on, when the secondary school system was suffi-
ciently developed, they were stopped as no longer
necessary.

University education in Soviet Russia got off to
a good start right from the beginning. In 1922 the
country had 248 university colleges with an enrol-
ment of 217 thousand, practically double the num-
ber of colleges in the pre-revolutionary period.

During the first Five-Year plans the Soviet uni-

versity system was able to provide its own teaching

staffs, who came from the ranks of the workers and
peasants.

During the first Five-Year plan 204.6 thousand
“professionals including 76.5 thousand engineers
graduated from higher school. The next Five-Year
-plan enabled the Soviet Union to occupy a leading
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place in the world in the number of specialists with
a university education. )

- The 1936 Soviet Constitution was the first doc-
ument of its kind that stated and guaranteed the

right of all citizens to education including univer-

sity education. _

By the time of the nazi invasion (1941) Soviet
colleges were providing enough specialists for eve-
ry branch of the economy and culture.

Despite the difficulties imposed by the war, col-
leges did not discontinue teaching or research ac-
tivities even for a day. Though, as established by
the Extraordinary Commission of Inquiry, the fascist
barbarians ruined 834 Soviet colleges, 302 thousand
specialists graduated during the war.

Even during the war they began to rehabilitate
the ruined colleges. In the first postwar years the
Soviet university system not only recovered from
the damage but made great strides forward. In the
1940-41 academic year the country had 811.7 thou-
sand college students. In 1950-51 the number
reached 1,247.4 thousand, a 50 per cent increase. By
1966-67 the student population had grown to 4
million 128 thousand or more than five times the
1940 figure.

Care was taken to afford sufficient facilities for
training in the more important professions. Engi-
neering, construction, transport and communica-
tions colleges increased their student enrolment from
204 thousand (25 per cent of the 1940-41 total en-
rolment) to 1,855 thousand in 1966 (44 per cent of
total enrolment). The number of students at agri-
cultural and forestry colleges increased from 59.1
to 399 thousand, at universities and teacher train-
ing colleges from 398.6 to 1,279 thousand, and at
medical colleges from 107.6 to 259 thousand. As
for the number of students going in for economics
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and law, it was 8 times the prewar figure.

The postwar period saw considerable changes
in the distribution of colleges throughout the coun-
try. The rapid industrial and cultural development
of the Eastern regions led to a steady extension
of the network of colleges in the Urals, West and
FEast Siberia, the Far East and the Central Asian
Republics. In 1966-67 student enrolment there was
four times the 1950-51 and eight times the prewar
figure. ' .

Universities have been established in the Tajik,
Turkmen and Kirghiz Union Republics and
the Yakut, Kabardino-Balkarian, Bashkir and
Mordovian Autonomous Republics.  Kuibyshev
and Kaliningrad will now have their own univer-
sities. Scores of technical, agricultural, medical and
other colleges were opened in the Eastern part of
the Soviet Union, viz. the Far-Fastern, Krasnoyarsk,
Chelyabinsk, Tajik, Kemerovo, Perm an_d Kara-
ganda Polytechnics, the Siberian Metallurgical Col-
lege, the Omsk Engineering College, the oil and
aviation colleges at Ufa, the Tomsk College of
Construction Engineers, the Bashkir, Magadan, Ku-
lyab and Kokchetav Teachers Training College§,
the electrotechnical and electrotechnical communi-
cation colleges at Novosibirsk, the Samarkand Ar-
chitecture and Building College, the Urals Electro-
technical Institute of Railway” Transport Engineers,
the medical colleges in Aktyubinsk, Vladivostok
and Tselinograd, the Tyumen and West-Kazakh-
stan agricultural colleges, the Andijan Cotton
Growing Institute, etc. ‘

One of the most remarkable achievements of the
Soviet cultural revolution has been the develop-
ment of higher education in the national republics.
Before the revolution there were colleges only in
21 cities, all of them in the central part of Russia.
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Today more than 500 towns and cities have col-
leges and college branches. Every Soviet Republic
has a university and other higher schools. There are
132 colleges in the Ukraine (there were 27 there

" before the Revolution), 28 in Byelorussia, 35 in Uz-

bekistan, 41 in Kazakhstan, 12 in Azerbaijan, and
27 in the Baltic Republics (Lithuania, Latvia and
Estonia).

Even peoples who lacked their own system of
writing before the revolution now have their own
engineers, agronomists, teachers, doctors, and
scientists, writers and other workers in the sphere of
culture and education.

I should like to quote the example of the Tajik
SSR, which, like so many national republics, had
not a single college before the revolution. It had
no college graduates and 95.5 per cent of the popu-
lation were illiterate. Today almost a third of its
people (800 thousand out of the total of 2.6 mil-
lion) are studying in some way. There are 34 thou-
sand students in Tajikistan colleges.

Tajikistan colleges have trained about 43 thou-
sand highly qualified specialists in different spheres
of knowledge. In the percentage of students Ta-
jikistan has outstripped many advanced capitalist
countries. The Republic has its own Academy of
Sciences, incorporating scores of research bodies.
The colleges and the Academy of Sciences have
more than 38,700 researchers and teachers, 60 of
them are Ph. D.’s, about 900 Masters of Science,
assistant-professors and senior researchers.

The scope of higher education is such that before
World War II Soviet colleges graduated 100-
110 thousand specialists annually, compared with
8-10 thousand before the revolution.

In 1966 higher and specialized secondary schools
graduated over 1,117 thousand young specialists,
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including 431.8 thousand with a higher education.
In 1967 another 485.9 thousand specialists will
graduate including over 200 thousand engineers,
36 thousand doctors and 140 thousand school teach-
ers.

To sum up, during fifty years of Soviet govern-
ment university education in the USSR has made
gigantic strides. It now provides the country with
enough specialists who can competently tackle the
most intricate practical and theoretical problems
and ensure good results in every branch of the eco-
nomy. _
Here are a few more figures. In pre-revolution-
ary Russia there were only 200 thousand specia-
lists with a higher and secondary education gainful-
ly employed in the economy. By now the figure has
skyrocketed to 13 million such specialists, more
than the population of the Netherlands or Austra-
lia.

In 49 years of Soviet government about 7.5 mil-
lion specialists with a higher education and about
12 million specialists with a secondary vocational
education have been trained. The USSR has two-
odd times as many gainfully employed engineers
as the United States, for example. In 1965 the So-
viet Union had 1,631 thousand engineers as against
752 thousand in the USA. By 1967 the USSR had
nearly 1,800 thousand engineers. At the present
stage of development of Soviet society, science and
technology play an increasingly important role in
the efficiency of production. This calls for higher
educational standards. In 1970 the introduction of
universal secondary education will be completed,
necessitating additional numbers of qualified teach-
ers and improvements in higher and secondary
vocational education. An increasing number of spe-
cialists will be engaged in heavy industry and ag-
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riculture. More economists, light industry engineers
and public utility experts will be trained. During
1966-70 the Soviet state university system will turn
out 2.7 million specialists. By 1970 at least 7 mil-
lion specialists will be engaged in the economy.

In the next few years, production personnel pat-
terns are expected to change considerably. Even
now industry requires not only those who can deal
with practical problems but also theoretical mathe-
maticians, physicists, chemists, biologists, psycholo-
gists, economists, etc. And new kinds of specialists
are needed—for example those trained in the scien-
tific organization and management of labour.

A continuous improvement of the teaching pro-
cess is a salient feature of the Soviet university sys-
tem. Students who wish to extend their knowledge
independently are given every encouragement and
the necessary wherewithal. Two thousand new col-
lege books were published in the past four years or
so. Many of them won international approbation
and were translated into various languages.

The Structure and Principles of the
Higher Education System

As I have already mentioned, education in pre-
revolutionary Russia was mainly of a general cul-
tural character, a privilege of the ruling class, the
propertied strata of population.

The Soviet state adopted an entirely different
attitude, considering education to be a great social,
political, economic and cultural factor. Emphasiz-
ing the inherent relationship of economic develop-
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ment and education, Lenin pointed out as early as
1918 that the educational and cultural upsurge of
the people was a significant factor in stepping up
labour productivity which ultimately determined
the victory of the new social system.

Education in the USSR is naturally connected
with the building of a communist society. It helps
people to acquire a scientific materialist ideology
and provides a basis for the moulding of a harmo-
niously developed personality.

The Soviet system of education is characterized
by continuity at all stages. It is designed to pro-
vide education for the millions and train them fully
in the light of contemporary scientific, technologi-
cal, cultural and social requirements.

The diversified nature of the Soviet university
system enables it to cope with the demands of eco-
nomic and cultural development without undue
delay. Industrialization of the country and collecti-
visation of farming, for example, spurred the de-
velopment of technical and agricultural colleges,
while today much attention is given to the training
of specialists in the more sophisticated branches of
science and technology.

Soviet universities and colleges are state institu-
tions, maintained at state expense. The few ex-
ceptions are colleges which belong to a co-opera-
tive or public organization (e.g. the Co-operative
Institute, the Higher Trade Union School, the Lu-
mumba Friendship University, etc.).

Higher education can be obtained in the USSR
at day, evening or correspondence departments
(most colleges have all three). Day students are
tull-time students. Those taking evening and cor-
respondence courses combine study with work.
Evening students attend lectures after work, and
correspondence students receive assignments and
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study aids by post. At the end of each term those
studying by correspondence come to the college to
do laboratory work, attend seminars and review
lectures and take their examinations. Degrees con-
ferred by the department or college are equally va-
lid, regardless of whether the graduate completed
a day, evening or correspondence course. (See Ap-
pendix I.)

The Soviet education system is founded on the
following democratic principles:

All citizens have an equal right to education.
Education is compulsory for all children and ado-
lescents;

Secondary and higher education are accessible
to all. Tuition is free;

All stages of education and all types of schools
(i.e., general, vocational, specialized secondary and
higher) form part of a co-ordinated education sys-
tem;

Education and upbringing are linked with prac-
tice, useful work and the building of Communism;

Consistency of instruction and upbringing;

Education 1is based on science and kept up-to-
date to accord with practical needs and growing
spiritual requirements;

It combines the principles of Soviet patriotism
and socialist internationalism, paying due heed to
individual national features. Education is conduct-
ed in the native language or there is a choice
of language for education;

Education instils the high moral code of the
builders of Communism in the young;

Education is secular, that is, separate from the
church, and intended to inculcate a scientifically-
orientated atheistic outlook.

Education today provides both theoretical know-
ledge and practical training in a trade, thus com-
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comprehensive automation and mechanization and
the introduction of new production processes, includ-
ing chemical processes, are of great social import
in Soviet society. They facilitate labour and rad-
ically affect both its nature and patterns, leading to
shorter hours and higher standards, cultural as
well as technical, making it feasible to narrow the
gap between mental and manual work.

In order to bring about comprehensive mechani-
zation and automation, total electrification, inten-
sive application of chemistry in the economy, the
application of electronic computers and new sour-
ces of energy and foster g Communist attitude to
work it is necessary to ensure further progress of
science and equip the working people with scienti-
fic knowledge.

The correlation of technological and scientific
progress, the education of scientists and techno-
logists and improvements of cultural and technical
standards of all workers is an objective process
which may be greatly accelerated by the purpose-
ful action of both government and social bodjes,
including the university system.

eing major centres of culture and enlighten-
ment, institutions of higher education play a signi-
ficant part in providing the countryside with the
cultural facilities available in town.

Important in this respect is not only the training
of specialists as such and the development of sci.
ence but also raising the standards of specialists
engaged in the cconomy, education and culture, the
establishment of matriculation courses and dissemi-
nation of scientific and political knowledge among
the people through lecture bureaus, Palaces of Cul.
ture and other media.

Many colleges and universities have popular sci-
entific-technological socjeties. The so-called peo-
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ple's universities of latest technical innovation and
economic education, operating on a voluntary basis,
constitute today a salient feature in public educa-
tion. One such university affiliated to the Kuibyshev
Polytechnical College is attended by technologists,
designers, factory operators and foremen. There
are lectures on the latest electronic computers, com-
prehensive automation of production and other ele-
ments of technical progress. Engineering Econo-
mics Department of the Novosibirsk Electrical En-
gineering Institute of Communications has set up
advanced evening courses in economics for admi-
nistrative and engineering personnel, shop and de-
partment managers, foremen and production team
leaders. Thousands of engineers and technicians
working at the capital’s enterprises attend the Mos-
cow People’s University of Technical Progress and
Economics. , .

These and other similar organizations sponsored
by universities and colleges provide information on
the latest developments in various lines of science
and production to those engaged in the work, there-
by promoting the progress of production on an up-
to-date scientific basis.

Institutions of higher education make a definite
contribution to the cultural life of the towns where
they are situated. In pre-revolutionary times, too,
university towns had a livelier cultural and social
atmosphere. Now that such towns have become
much more numerous, the colleges exert a far
greater influence on the cultural standards and way
of life of the townsfolk. People, too, have changed
from what they were, say, forty years ago. Nearly
a third of all manual workers—two-fifths of them
factory workers and over one-fifth collective farm-
ers—have either a higher or secondary education.

That is why present-day Soviet society cannot
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be content with universal literacy alone but aspires
to high educational standards in science, technolo-
gy and the humanities for all.

College Patterns

Higher education in the USSR can be obtained
at colleges of different kinds, which may be rough-
ly classified into three main groups, ziv., universi-

tiets, politechnical institutes and specialized insti-
tutes.

UNIVERSITIES AND LIBERAL ART COLLEGES

Universities have traditionally shaped up as i
portant scientific centres which g’arry lZ)n dif&)ferZiflir:d
research and train qualified specialists for scienti-
fic and. cultural-educational institutions, industrial
enterprises, secondary and higher schools, the state
apparatus and public bodies.

he state university system embraces all bran-
ches of science and scholarship, including philolo-
gy, journalism, history, philosophy, economics, law
physics, mathematics, biology, chemistry, geoora—,
phy, geology, etc. The humanities are favoured by
the young people. Departments of philology, law
history, philosophy and journalism have the great-’
est number of applicants for enrolment.

Much attention is paid to the liberal arts in the
Soviet Union, as a means of ensuring the harmo-
moL'lIsihtiievelolpment of the personality.

1s explains the number of ¢ g i
specialists in the humanities. { colleges preparing

The universities, the oldest educational institu-
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tions, did much to promote culture and enlighten-
ment in pre-revolutionary Russia. They were cen-
tres of development of progressive scientific
thought and revolutionary ferment. Mikhail Lomo-
nosov, the great Russian scientist, who founded
Moscow University—the first Russian university—
insisted on the democratization of university edu-
cation.

Lenin thought highly of universities because they
efficiently combine research and instruction of stu-
dents and believed that the Soviet state should do
everything to develop and improve them. While
tsarist Russia had 18 universities with 48 thousand
students, the Soviet Union now has 42 universities
with a total enrolment of 433 thousand.

Universities occupy a leading position in the
USSR, setting the pace for many colleges as re-
gards the standards of teaching and research.

Universities have been set up in all Union Re-
publics and recently in some Autonomous Repub-
lics, including the Mordovian, Daghestan, Yakut,
Bashkir and Kabardino-Balkarian Republics. Uni-
versities have recently been opened in Vladivostok,
Donetsk and Novosibirsk.

Novosibirsk University was sponsored by the
local branch of the USSR Academy of Sciences.
Some of its teachers are eminent scientists directly
engaged in research, which serves to tie in teaching
and science still closer.

The principal aim of Soviet universities is to
give their graduates a solid theoretical background
and to combine research and study. The extensive
research done at universities is of great theoretical
and practical significance. Successes in the natural
and exact sciences, like physics, mathematics, chem-
istry, biology, geology and borderline sciences,
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furnish the theoretical basis for technological pro-
gress in every branch of the economy. It is at the
universities, with their teams of researchers headed
by top-notch scientist-educators, that many major
discoveries have been made and new fields of hu-
man thought and endeavour initiated.

A considerable number of them have merited
world recognition.

Universities play an important role in promoting
higher education as they provide facilities for train-
ing college staffs with both graduate and postera-
duate qualifications. A number of technological,
medical, teacher-training, economics and other col-
leges are the outgrowth of University Departments.

University Academic Councils preside over the
presentation of theses and confer postgraduate de-
grees. Some universities (Moscow, Leningrad, Kiev,
the Urals, Central Asian, Kazan and others) have
lately started teachers’ refresher institutes and cour-
ses in social science, philology, mathematics and
physics.

Soviet universities are well known for scope of
training in the different sciences and the humani-
ties. It is greatly to their credit that their students
gain profound theoretical knowledge and are
taught, at all stages of the course, to carry out in-
dependent research.

The humanities are also taught at teachers’, li-
brarians’, economics, law, and other colleges not to
mention numerous conservatories, colleges of thea-
tre arts, art institutes, etc.

Today socialist society has an increasing need of
economists; it is also important that engineers, ag-
ronomists and other specialists employed in the
economy should enhance their knowledge of eco-
nomics. Facilities are provided at 28 economics
colleges, 19 university departments and 140 techni-




cal and agricultural colleges which offer relevant
courses.

Legal training is given at four law institutes and
29 university departments whose present enrolment
amounts to 60 thousand undergraduates.

As to art education in the Soviet Union, there
are now nine times the number of colleges there
were in pre-revolutionary Russia, when there were
just five conservatories. Today the USSR has
17 conservatories, 10 Colleges of Theatre Art, a
Cinematography Institute, an Institute of Architec-
ture, several Art Academies and colleges, Institutes
of Applied Arts and Design, Arts, and Crafts
schools, and an Institute of Literature with a total
enrolment of 40 thousand students. Their faculties

include many famous names in literature and the

arts.

~ There is extensive art education in the national
republics,the Union Republics benefitting from the
active assistance and cooperation of the major cen-
tres of Russian artistic culture.

Art colleges cater to the creative aspirations of .

the youth. They train actors, producers, drama cri-
tics, singers, musicians, artists, cameramen, script
writers, authors and editors. The colleges admit the
more gifted candidates via competitive entrance
examinations.

Teachers training colleges “may be considered a
product of the October Revolution, since all tsarist
Russia had were two private colleges. Today there
are 206 of them with a total enrolment of about
820 thousand.

The colleges train teachers in all subjects taught
at the secondary school, including work instructors
and teachers of drawing and technical drawing,
physical education, chorus singing, etc.

As a rule, teachers colleges graduate teachers in
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two specialities. A student majoring in history, for
example, will choose singing or gym or the like
as an optional subject. Or he may combine Russian
(or another national language) and foreign Ian-
guage, mathematics and physics, mathematics and
technical drawing, etc. )

A teacher thus equipped will be able to use his
energies to the full even if the school is small. - This
scheme permits the organization of relatively small
schools in sparsely populated districts.

Though a teacher who graduates from a univer-
sity has a better scientific background, a teachers
college alumnus has had better training in teaching
methods and other educational subjects. Since 1959,
however, the educational aspect of university cur-
ricula has been considerably enhanced, with more
time being allotted for teaching practice at schools,

Besides natural and exact science departments,
teachers colleges also have numerous history, phi-
lology and education departments. Some of them
provide training for teachers at the schools for blind,
deaf, deaf-mutes and other handicapped children.

A number of colleges prepare teachers for junior
grades. In view of the general cultural importance
of the junior school, which instructs its pupils in
the principles of knowledge and instils the learn-
ing habit, it is essential that it should be provided
with teachers who are well educated, well informed
about currént scientific developments and possess
excellent teaching skills. o

Soviet people lay great store by education. This
can be seen from the fact that many collective farms
build excellent day and boarding schools for their
children. . ' ' S
- Teachers colleges are rather evenly distributed
over the republics. Together with the universities
they supply the personnel for the secondary schools,
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including teachers in all subjects, where classes are
conducted in the native languages of the republics.

TECHNOLOGICAL EDUCATION

Tsarist Russia had very few technical specialists.
Before World War I there were only about 8,(.)0,0
graduate engineers working in industry. Ru_sm.as
18 technical university colleges provided training
in some 20 specialities for 24,900 students.

One of the first concerns of the Soviet Govern-
ment was to build up its own corps of engineers.
The entire system of technological education was
revamped in a very short time. Workers, Jpeasants
and Red Army men just back from the Civil War
fronts turned up in college lecture rooms. )

The number of engineers who graduatg:d in 1987,
20 years after Soviet power was established, was
4.5 times as many as existed altogether in tsarist
Russia.

Thousands of technical college graduates worked
on the projects constructed under the first Five-
“Year plans: the Dnieper Hydro-power Station, the
Urals Engineering Works, the Stalingrad (now Vol-
gograd) Tractor Plant; they built blast furnaces in
Magnitogorsk and shipbuildirig yards in the Amur
taiga; under the supervision of Soviet scientists, they
manufactured planes, tanks, artillery guns and
other efficient weapons which helped to defeat the
nazi -army in World War II.

After the war technological education in the So-
viet Union assumed even greater scope. During
1958-65 over a million engineers graduated from
colleges. Today there are nearly 1,800 thousand in
the USSR—twice the number in the United States.
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All in all, the number of engineers has increased
225 times during the Soviet period.

There are 227 technical colleges training spe-
cialists in about 260 specialities. Some of the grad-
uates ‘are employed at institutes of the USSR Acad-
emy of Sciences or specialized research centres
and laboratories. The world’s first atomic power
plant and most powerful proton synchrotron, the
latest jet air liners, artificial satellites of the
Earth and spaceships are the products of their ef-
forts not to mention thousands of efficient, easy-
to-operate machines, machine tools and instru-
ments.

Continuous, rapid technological progress, an in-
herent part of the socialist system of production,
required and uninterrupted growth of the engineer-
ing force both in number and standards. The fol-
lowing figures denote the expansion of technologi-
cal education over the years.

In 1914 engineering students made up 18.1 per
cent of the student total, in 1940 the proportion
had been upped to 25 per cent; it was 25.8 per
cent in 1950, 35 per cent in 1957 and amounts to
45.1 per cent in 1967.

Today the USSR has about five million engi-
neers and technicians. This is 88 per cent of the
gainfully employed specialists with either a uni-
versity or a specialized secondary education.

During the current Five-Year plan (1966-70)
more than 1,100 thousand engineers and 2,200
thousand technicians will be trained.

The number of technical colleges, their particu-
lar set-up and types of specialized education of-
fered—all denote the tremendous changes the econ-
omy has undergone during the Soviet period and
illustrate the present needs and prospects for in-
dustrial development.
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Polytechnical institutes occupy an important
place among technical colleges. They have nume-
rous departments training engineers in a variety of
professions. The Leningrad Polytechnical Institute,
for example, has eight departments (physics and
metallurgy, mechanical engineering, electromecha-
nical and hydrotechnical, electronics, etc.) training
specialists in 62 specialities. The Tomsk Polytechni-
cal Institute turns out 49 different kinds of specia-
lists; the Tashkent and the Chelyabinsk Polytechni-
cal Institutes provide training in 87 and 51 different
engineering specialities respectively. There are also
specialized institutes preparing personnel for work
in certain industries. They include metallurgical,
mining building, chemical engineering transport
and similar colleges. Such institutes have fewer de-
partments. For example, the Sverdlovsk Mining
Institute training engineers for the coal industry
has a Department of Geological Prospecting, a
Mining Department, a Geophysical Department
and a Department of Mining Engineering. Alto-
gether, the Institute graduates cleven different
kinds of engineers. The Kiev Institute of Construc-
tion Engineering has six departments, training
construction engineers in ten specialities.

Technical colleges are not necessarily either po-
lytechnical or specialized institutes; some are a
cross between the two. For example, the Moscow
Power Institute is considered to be a specialized
college, although it is hardly that with nine de-
partments and 36 different curricula. )

The distribution of technical colleges also differs
greatly from what it was before the revolution.
They are now located in 70 cities apd towns ins-
tead of nine, and some of them are in new indus-
trial ‘areas with concentrations of relevant enterpri-
ses, rather than just in big centres. | ~
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SPECIALISTS IN AGRICULTURE

At the end of the twenties, millions of Soviet
peasants adopted a new, co-operative way of pro-
duction thus inaugurating the era of large-scale me-
chanized agriculture in the Soviet Union. A sizeable
body of specialists were needed to put agricul-
tural development on a sound scientific basis.

This meant the system of agricultural colleges
had to be greatly expanded. The 14 agricultural
colleges in pre-revolutionary Russia with an en-
rolment of 4.6 thousand have increased to 98 with
nearly 400 thousand undergraduates.

Training is provided in agronomy, stock breeding
and veterinary surgery and in mechanization of
agriculture. The colleges being distributed through-
out the country, teaching can be organized to com-
ply with the individual features and needs of each
separate area.

Instruction is «closely linked with field work, pro-
vision for this being made by nearby state farms,
which are actually at the disposal of the colleges.
The Kostroma College, for example, has the run
of the famous Karavaevo stock farm with over 28
thousand acres of land and thousands of dairy cat-
tle of the celebrated Kostroma stock. In this way
students are able to get first-hand knowledge of
every process instead of being confined to charts
and drawings. '

Agricultural colleges are steadily developing in-
to scientific centres affording invaluable assistance
to collective and state farms.

MEDICAL EDUCATION

In 1914 Russia had six medical colleges, five of
them for women, which graduated from 1,000 to
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1,500 doctors a year. They were all in the central
part of Russia. )

Immediately after the revolution the medical
colleges were charged with the task of providing
enough doctors for all Soviet republics. By 1922
the number of medical colleges had increased to 26
while at present there are 98 medical colleges with
240 thousand students. More than 30 thousand doc-
tors graduate every year. Today medical colleges
are also located in remote parts of the country
where previously there were neither colleges nor
doctors. . o

Training is offered in therapeutics, pediatrics,
surgery, sanitation, stomatology and pharmaceutics,
it is a 6-year course. Refresher colleges and cour-
ses help doctors to keep abreast of the latest achi-
evements in medical sciences.

A sharp decrease in the incidence of disease,
higher birth rates, a lower mortality rate and
longer life expectancy are the fruits of free medi-
cal service in the Soviet Union.

Higher education in physical culture and sports
is provided by 16 colleges for sports doctors and
coaches, which are attended by over 20 thousand
students.

Evening and Extramiral Education

Those who are unable to enrol at a_day college
(mostly those who are older, with families to sup-~
port) can still get a higher education at an evening
or correspondence college or college department.

Part-time education of any kind was unknown in
pre-revolutionary Russia. It is purely a develop-
ment of Soviet times.
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It was first started in the thirties in connection
with the rapid development of industry and co-
operative farming, when shortage of specialists
was keenly felt.

In 1940 there were eight evening and 17 corres-
pondence colleges and 383 departments providing
instruction for 253.6 thousand undergraduates (81.8
per cent of the total number of college students).
That year they graduated 26.8 thousand specialists
(21.5 per cent of the total).

At that time, however, the system suffered from
two major drawbacks—the small number of engi-
neering students (15.9 per cent) and the shortage
of ‘adequate facilities for part-time education in the
Central Asian, Transcaucasian and Baltic Repub-
lics, in other words, particularly anywhere outside
European Russia.

The picture changed after the war. In 1966-67
there were 23 times as many evening students in-
cluding 84 times as many engineering students as
there were in 1940, whereas the total enrolment of
correspondence colleges grew 7.5-fold in that time,
the number of engineering students rose 23-fold.

Today the Soviet system of part-time university
education consists of 29 correspondence and even-
ing colleges and over a thousand departments with
an enrolment of over 2,382 thousand students, i.e.
more than half the total number of college stu-
dents in the Soviet Union. (See Appendix 2.)

Increasing number of bench workers, collective
farmers and their children now are benefiting from
part-time education. They make up the bulk of stu-
dents in evening classes and those taking corres-
pondence courses.

The rapid spread of evening and extramural edu-
cation and the growing proportion of industrial
workers supplementing their education cannot be
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wholly attributed to scientific and technological
progress, which naturally stimulates the desire for
education, or to shorter hours, longer leisure and
higher living standards. The Communist labour
drive with its precept of mastering knowledge 1is
also a major stimulant. There are now scores of fac-
tories and state farms in the country where all
workers study and where it is becoming impossible
to draw the line between those engaged in mental
and manual labour. Soviet society seeks to have all
working people, both industrial workers and pea-
sants, highly educated.

Lately evening and extramural university edu-
cation system has been greatly improved with a
view to providing better training.

A recent development has been the organization
of new types of educational institutions. They are

factory training colleges, state farm colleges, peo-

" ple’s universities and studios. Ample experience
has been accumulated by factory training colleges
at the mammoth Likhachev Automobile Plant, the
Leningrad Metal-Working Factory, the Rostov
Farm Machinery Works, etc.

A factory training college is both a component
part- of the factory and a branch of a college.
Theoretical training is thus closely connected with
production work.

The advantage of such colleges is the regular al-
ternation of study and work, which is easier than
combining work and study at the same time. Since
the students are generally recruited from the per-
sonnel of the factory itself and allied enterprises,
it is possible to combine study with useful work.
Getting a higher education in this way enables the
student, who is a production worker, to go over
every process connected with his future work as a
graduate.
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Factory colleges have quickly become popular
among the working youth. They can achieve better
standards of training by making maximum use of
production facilities.

As far as part-time education is concerned the
aim now is to improve the standards of training in
general and to provide especially for the prepara-
tion of reasonably versatile specialists.

Possessing first-hand knowledge of production,
senior students are released from work for a part
of the school year during which time they devote
themselves to theory, research and designing tech-
nique.

Visual aids like films, radio and television are
made increasingly available to evening and to cor-
respondence students. More funds are allotted for
part-time education and better teachers are provid-
ed. Much attention is given to supplying worker-
students with up-to-date textbooks, study aids and
lecture courses.

Centralized textbook printing in the Soviet Uni-
on permits the publication of many new textbooks
and other materials every year. Whereas 828 diffe-
rent books of this kind were published in 1955, the
number increased to some 800 in 1966 and more
than 4,000 different new books have been pub-
lished in the past four years.

Far from being regarded as the worker’s private
affair, part-time education is considered to be a very
important matter for society. For this reason work-
ing students are given every facility for pursuing
their studies. They are entitled to annual supple-
mentary paid leaves granted for the time of the
laboratory and examination sessions. Part-time
students who go over to full-time education receive
government grants. Factory and office libraries buy
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textbooks for employees taking university courses
so that they will not have to pay for them. _

It should be noted that at the present stage of
social development the higher school can no longer
confine itself to specialist training. Today it in-
cludes the refresher system, which, in Soviet society,
becomes more than a measure to further technolo-
gical progress: it also helps solve certain social
tasks and tie in theory more closely with practice.

Colleges maintain regular contact with the for-
mer graduates which helps bring their research pro-
grammes more in line with production needs and
at the same time to promote the intellectual stan-
dards of a section of the working people.

All these developments are conducive to the
growth of Soviet intelligentsia.

-

Education Process

ADMISSION AND SCHOILARSHIPS

Before describing the present system of tuition
at Soviet colleges and universities, we shall briefly
consider the procedure of admission to colleges,
since the level of candidates largely determines
the success of the college work.

Rules of Admission to colleges are endorsed ev-
ery year by the Ministry of Higher and Specialized
Secondary Education of the USSR. ' .

Any citizen under 35 can be admitted provided
he or she has passed competitive entrance exami-
nations conducted by college commissions composed
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them go to evening or

ol professors and teachers and based on the secon-
dary school syllabus. The aim of the examiners is
to see whether the candidate has learned enough at
school to cope with the college curriculum and
eventually become a competent specialist.

~ The system of competitive examinations makes
it possible to select the more capable, well pre-
pared applicants. The marks received at school are
also taken into account.

Enrolment is as follows: if a university or college
is to admit 1,000 new students and there are
4,000 applicants—3,000 of them secondary school
leavers and 1,000 workers or those who have just
served their term in the Army—the Rector shall
divide the places in proportion to each category,
that is 750 places will go to school leavers and 250
places to the others. In this way 3,000 school lea-
vers will vie for 750 places and 1,000 workers and
demobilized  servicemen will compete for 250
places.

There are separate competitive examinations for
school leavers and production workers, ensuring
equal conditions for both categories of applicants.
This system is democratic and just as it ensures
equal opportunities for all whether they go to col-
lege right from school or after the lapse of several
years spent in service. Workers recommended offi-
cially by their enterprises also have to pass the
examinations, just like the others, but in the event
of equal marks they are given preference.

Colleges give special courses to prepare entrants
for the examinations. Such courses are also organ-
ized at enterprises, offices and collective and state
farms.

Young people who fail to pass the examinations
are employed in industry and agriculture. Many of
correspondence colleges or
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prepare to try again the following year to enter
a day college.

Evening and correspondence colleges or depart-
ments are intended primarily for those who al-
ready have a good practical knowledge of their fu-
ture speciality: part-time education is regarded, in
effect, as a kind of upgrading. Therefore the rules
of admission, especially for technical and agricul-
tural colleges, are such as to give preference to
those who will be able to use the knowledge gained
in their work.

Privileges are also granted to gold or silver me-
dallists from secondary schools or honour gradu-
ates of specialized secondary schools. They have
only to pass one major exam and if they score “ex-
cellent” they are considered on par with those who
obtained “excellent” in all the exams. But if they
fail to answer everything perfectly in the exam
they must try the other exams. Under this scheme
recognition of merit does not prevent a thorough
check of the candidates’ readiness to cope with col-
lege programme.

The number of entrance examinations is limited
and they vary, depending on the kind of college
and intended profession. In general, at most there
are three major subjects exams to be passed.

Young men drafted into the services while at
college are reinstated upon discharge in the same
year and department during the first semester (first
year included) without any additional examination.

It is worth noting that local public, trade union
and youth organizations as well as managers of
industrial and agricultural enterprises play an in-
creasing role in organizing college recruitment
campaigns, which thus become a social function. On
the other hand, industrial enterprises, state farms
and research centres become a factor in training
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and education by sending their workers to study

~at colleges, paying them grants for the duration of

the course and supervising their progress.

The rules ensure admission to colleges of young
people who are both capable and well versed in the
principles of science and to some extent prepared
for practical work. This follows from the very na-
ture of the process of education, which combines
higher learning with science and production and
implies ever wider contacts between colleges and
the constructive endeavour of society as a whole.

Any Soviet citizen (or foreign citizen residing in
the Soviet Union) can apply for admission to a col-
lege. Workers, collective farmers, professionals,
artisans—all strata—are represented at colleges.
For example, 55-56 per cent of the students of Ta-
shkent University, one of the largest in the Soviet
Union, come from workers’ or peasants’ families.
In specialized colleges of applied sciences the pro-
portion reaches 60-65 per cent while it is still high-
er at agricultural and other special colleges. Most
students are between the ages of 17 and 24 while
a small percentage at 25-26, the average age of
graduates being 22-24.

Today the overwhelming majority of those
working in higher education in all countries believe
that any capable person should have the possi-
bility of obtaining a college education. Neverthe-
less the accessibility of higher education for the
people is still a matter of speculation.

Accessibility of higher education in the USSR
is ensured by a series of government measures. In-
stitutions of higher education develop successfully
when they can draw on the mass of talented peo-
ple who have the necessary educational background.
This possibility is provided by universal eight-year
education and will be further enhanced by the in-
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troduction of compulsory full secondary school
education to be effected by 1970.

The Soviet system of public education has no
“dead-end” schools, all stages of the educational
system are coordinated. The certificate of any kind
of secondary school makes the holder eligible for
admission to any kind of college. About 2.6 milli-
on finished secondary school in 1966 and nearly 900
thousand, or roughly a third, were enrolled at col-
leges.

One is admitted to college solely on the strength
of one’s personal ability. The most capable, the
best prepared are enrolled. As previously mentioned
there are no restrictions because of nationality,
social position or any other reason.

The higher education is accessible because it
is free. Students pay no fees for lectures, laborato-
ries, practical work, examinations or the use of the
library. They have the free use of textbooks, study
aids and literature of all kinds. The same goes for
sports facilities and gear. Student canteens and hos-
tels operate below cost, part of the expense being
borne by the college. Most students (75 per cent)
get outright government grants. Aside from that,
college rectors are able to provide material
assistance for needy students out of especially al-
lotted funds. ‘

Students enjoy free medical service and many
of them go to sanatoria, rest homes and tourist and
sports camps for summer and winter vacations. A
proportion of the accommodations are provided by
trade union and health bodies.

The expenses, which are considerable, are paid
out of State revenue.

In a multinational country, language could have
been a formidable obstacle to higher education as
indeed it was in the tsarist times when Russian
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was the sole language in which teaching was con-
ducted at universities, obviously to keep out non-
Russians. Today, however, universities and colle-
gesinthe national Republics of the Soviet Union
conduct their courses in the native languages.
Last but not least, the accessibility of higher
education is ensured by the existence of a developed
system of part-time education made up of
numerous evening and correspondence colleges.

FORMS AND METHODS OF COLLEGE TRAINING

Besides providing specialized training it is up
to the colleges and universities to continue the
education received at the preceding stages and im-
part broad, sound knowledge.

The rapidly increasing volume of information
concerning the laws of nature and society and the
great advances in science and technology make it
imperative to keep improving the courses them-
selves and to perfect teaching methods. True, it is
possible to determine adequate periods of training
for each profession regardless of the pace of scien-
tific _and technological progress. But the college
should not be considered the final stage of educa-
tion after which one can sit back and feel he has
learned all he needs to know. The higher school
endeavours to impress on the student that though it
moulds his scientific world outlook, gives lim the
necessary professional skills and equips him for
independent creative work, he must be prepared to
learn as long as he lives.

It calls for a scientific approach in defining the
range of subjects to be included in the curricula
and seclecting the material for the courses, which
should stimulate the process of learning and en-
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courage the students to do independent work. In
other words, it requires a scientific definition of
the content of education.

Courses are continually gone over to bring them
in line with the latest achievements of science, tech-
nology and culture while students are encouraged
to work independently and broaden their know-
ledge as prompted by their individual inclinations
and developing interest. In other words, education
is individualized as far as it is feasible and ad-
visable.

Colleges give specialists a good general back-
ground. Accordingly, differentiation does not begin
until after the first two or three years which are
commonly devoted to the study of general theore-
tical subjects. The syllabuses are drafted with an
eye to points of continuity in the different special-
ties whereby general theoretical subjects of common
scientific interest to the entire profession may be
continued through the senior years thereby extend-
ing the horizons and scientific interests of the
students.

Theoretical studies are pursued by means of lec-
tures, laboratory work and seminars, which are al-
ways part of the timetable whatever the speciality.
They vary in extent depénding mainly on what the
student is going in for. Of 5;200 academic hours
reserved for physics at Moscow University, for
example, 2,100 consist of lectures, about 1,700, of
lab work, and about 1,400, of practical work and
seminars. The complete course of the Mechanics
and Mathematics Department includes about 2,400
academic hours of lectures in various branches of
mathematics, physics and the humanities while
laboratory and practical work take up more than
1,600 academic hours.

Those going in for the humanities spend 50 to
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60 per cent of the time at lectures. At technical
and agricultural colleges lectures take up 35 to 50
per cent of the teaching time.

In a number of courses taught at technical col-
leges the student must complete a stipulated project
as a first test of professional ability. The extent
and nature of the work depend on the subject and
are determined by the chairs concerned.

Course projects are prepared by the student in-
dependently. When consulted, the teacher is careful
to give advice so as not to stunt the student’s initia-
tive by supplying cut and dried answers or letting
him blindly follow the beaten path. On the con-
trary, the teacher will encourage and support every
indication of a pioneering attitude as indispensable
to a future specialist.

Students of the humanities prepare course papers
in their major subject on one of the topics listed
by the chair as work for the term or the year.

Seminars in the liberal arts are conducted as
friendly discussions of various problems of interest
as well as students’ papers. The marks depend on
the student’s knowledge and ability to apply this
knowledge independently to practical problems.

Studies in the arts are, to a great extent, of an
individual nature. The main form of study at the
Literary Institute, for example, is seminars at which
the students analyze Russian and world classics and
discuss their own work.

Besides compulsory subjects, colleges and univer-
sities also offer various special courses to be taken
by students at their discretion, and optional sub-

jects. This system serves to satisfy the students’ in-

dividual interests and broaden their horizons by
introducing them to fresh fields of knowledge.

Curricula are periodically revised to impart

knowledge on important new developments in
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theoretical and applied research in addition to fun-

damental knowledge.

The patterns of study, order of succession and
correlation of subjects are all stipulated in the syl-
labus. Tt is usually comprised of 30 to 40 subjects,
that come under three main headings—socio-eco-
nomic, general theoretical and professional. In some
technical colleges a general engineering cycle, of
considerable importance for the would-be engineer,
is also included.

Let us consider the curricula in some natural
science and engineering courses.

For the first three or three and a half years
general theoretical subjects are studied to obtain
a basis for further studies in the relevant branch
of science and technology. At this first stage chem-
istry departments and colleges offer courses in inor-
ganic, organic, physical, colloid and analytical
chemistry, mathematics and’physics and later, when
the student decides on his speciality, he studies
high-molecular substances, radiochemistry, chemistry
of proteins, etc.

To ensure the training of versatile specialists the
syllabus reserves considerable teaching time for
general technological subjects. In a technical col-
lege, up to 40 per cent of the teaching time is
reserved for general theory; 25-40 per cent for
general technology; 20-25 per cent for special sub-
jects; 7 per cent for socio-economic subjects; and
up to 3 per cent for sports. In some colleges (e.g.,
construction engineering) special subjects take up
about 40 per cent of the entire teaching time.

The curriculum for radio engineers designates
390 academic hours for social sciences (history of
the CPSU, political economy, philosophy, scientific
Communism), made up of 200 hours of lectures and
190 hours of seminars. General theoretical subjects
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like higher mathematics, physics, chemistry, theo-
retical mechanics, applied mechanics, descriptive
geometry, technical drawing, electrical engineering,
etc., occupy over 2,500 academic hours; 1,100 hqu1s
of lectures and the rest for laboratory and practical
work and course projects and papers). Special stu-
dies (thermionic instruments, electrical and radio
materials, radio device power supply, pulse techni-
que, radio receiving units, etc.) take up 1,600 hours,
including about 940 hours of lectures and about 670
hours of laboratory and practical work and course
Pap%os' complete the course, the student takes final
examinations or presents a diploma project, depend-
ing on the type of college. From 16 to 20 wecks
are allotted for this. ) ) ¢
Topics suggested for diploma projects are suf-
ficiently varied. As a rule the student is asked to
design some complex unit like a diesel locomotive,
an automobile, an airplane, a factory or a factory
hop, mine or power plant. _
i Ifn some spgcialitigs (such as those taught at uni-
versities) a diploma paper represents independent
research done by the student. At technical colleges,
however, preference is given to engineering designs.
Diploma projects are prepared by students in-
dependently, their supervisers—college teachers or,
more often,, specialists engaged in industry—act as
ultants only.
Comé)n occasio11yexperim(<lintal research may be ac-
in place of a design.
Cept(e;(lj:adua.tli)on designs and papers are presented to
a State Examining Commission which includes rep-
resentatives of the industries concerned. -
Though diploma theses are regarded prlr‘r}duly
as part of the student’s training, they bear directly
on current problems of industry, transport, con-
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struction, communications, etc. Ag of

are putto use and prove to be well vtve(ﬁ*tahs\;l}?itlethey
" hmentlﬁcally based educational principles enéure
181 standards of teaching and stimulate the stu-
dent§ interest in research. There are, nevertheless

Soviet colleges and universitie i
320 specialities which in total maieoﬁfl;r 267()11;(6)?1 1sn
. Eacl.l of these groups has subdivisions pI‘OVidiE)lg'
mstruction in more specialized subjects that appeal
to the student’s developing scientific interests

Scientific and technological progress has Iﬁeant
an increase in the number of specialities. Those
rlfc:cently Introduced at colleges include: c.yb'ernetics
0 electr.lc systems, phys‘icaLeIectronics, electrophys-
ical cngineering, industrial automation and mecha-
nization, chemical cybernetics, economic cybernetics
mechanical processing  of economic information,
manufacture of nonwoven textiles, machinery and
technqlogy of manufacturing goods from 1
mat'lc;nals, etc. polymer

The colleges stress the importa i
training linked directly with pllg)oduclgi(z)en.O'lic['}lljflr at(:;)f?sl
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Practical training at all colleges except those
connected with seasonal branches of the economy
has been shifted from junior to senior years begin-
ning, as a rule, after the third year of study—at
the most receptive stage of training.

Much has been done to improve practical train-
ing and much remains to be done in this regard.

The syllabuses and programmes of the technical
colleges include subjects and whole sections per-
taining to recent developments of science, techno-
logy and practice. The course of mathematics in-
cludes computer programming; new chapters have
been added to the physics course and such impor-
tant subjects as industrial electronics, semi-conduc-
tors, and atomic energy for peaceful purposes have
been included. The chemistry course now includes
the study of new synthetic and other chemical
materials used in engineering. Automation and
comprehensive mechanization of production occupy
a prominent place in the training of engineers.

In recent years a decided effort has been made
to give engineers, agricultural specialists, etc. a bet-
ter knowledge of economics and production man-
agement. Engineering students now spend more
time on the theory of probability, mathematical sta-
tistics, machine strength and durability, automation
of production processes, a series of subjects on eco-
nomics, etc.”All this is directly tied in with finding

the best ways of solving concrete production prob-
lems.

All chairs co-operate in determining the amount
of economics needed to give the students a well-
rounded background along with training in chosen
speciality. :

Improvement of the training process implies a
search for new and more effective methods of
teaching. In order to find the most efficient ways of
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bresenting the material the Soviet colleges make a
profound psychological study of the teaching pro-
cess to  develop a relevant logical-mathematical
tbeory.' Ma.ny teaching machines have been de-
SIgr}e(z n tt}}ls connection.
pteresting research in this sphere 1S cor ’

by the Moscow Power Institutepand the I(){I]g‘;l CILIC;(—i
stitute of Construct?on Engincering where ingenious

of some problems of programmed teaching.

The use of new methods helps to individualize
to some extent modern collective formsg of training
ensures logical order, introduces the necessary fac-
tors for controlling the assimilation of material
provides fayourable conditions for wusing various
technical aids, which in the long run n?akes the
teaching Process more manageable and effective.

Colleges widely employ such technical aids as
gtléns, film strips, television and radio programmes,
. Technical aids are an important adjunct -
time 'educa.ti.on. For those V\I;)ho study ivhi]e (Iie};;;lrltg
on with their jobs, technical aids serve to compen-
:atg to_ts};)rnt;:1 exttenthf_or the lack of personal con-
act wi € teacher, helpi -
de1~¥a?d the mateach Igmg the student to un
. ‘television has a great future in respect to -
tion. It extends the walls of the collgge clases(igg;
permitting students anywhere to hear lectures by
noted scientists and specialists. The programmes are
compiled with the help. of prominent educationists
and specialists in teaching methods and include
parts of films, animated cartoons, popular science
films, demonst}rations of experiments making use of
the vast possibilities of presenting material that
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modern television possesses. With the help of
mobile TV units some colleges have direct trans-
missions from laboratories and research centres,
from designing offices conducting some experiment,

- from factory shops, etc.

Television is becoming an indispensable part of
teaching. A force of TV lecturers is forming rapid-
ly: the students become accustomed to TV lectures,
find them very convenient.

At present classrooms and lecture rooms es-
pecially are being fitted out with film projectors,
closed-circuit television and other technical facili-
ties.

The aim is to train versatile specialists with a
truly scientific approach. This is the guiding spirit
of the entire process of instruction and education
at Soviet colleges, which is so arranged as to enable
the students to master the principal laws of the
development of nature and society, to interpret and
employ them correctly.

On the one hand, there is a definite minimum
expected of a prospective graduate: he must cover
a stated range of subjects included in the syllabus;
his knowledge of the subjects he is majoring in
must be up to the programme requirements or he
will not be passed. On the other hand, the profes-
sors and teachers do everything to encourage young
talent to ‘continue to develop and not be content
with the required minimum.

The proper balance between a broad scientific
background and profound knowledge of one’s spe-
ciality has always been the concern of the higher
school. The importance of this problem lies in the
fact that while modern industries have branched
out in different directions each nevertheless requires
knowledge in several sciences. The use of the elec-
tronic computer technique in engineering and radio-

- 47




active radiation in the antibiotics industry are cases
in point.

Knowing more and more about less and less is
not what makes a first-rate specialist. As broad
social issues impgine upon the natural sciences and
technology, a specialist who is not well versed in
the history, structure and laws of development of
society is in no position to take responsible deci-
sions. To prevent this state of affairs Soviet col-
leges offer courses in economics, philosophy and some
historical subjects and—more recently—optional
courses in ethics, aesthetics and scientific atheism.
This gives the student an opportunity to widen his
mental horizons and prevents one-sided develop-
ment. A broad liberal arts education stimulates the
quest for comprehensive knowledge regardless of
the student’s speciality. '

The proportion of teaching time spent on the
humanities in engineering colleges has already been
mentioned. Chemistry, biology, geology, physics
and mathematics institutes spend 12 to 15 per cent
of the teaching time on this..

Conversely, much attention is given to scientific
education of those going in for the humanities. For
just as engineers and natural scientists must have
a good grasp of the social sciences so must those
studying the liberal arts be conversant with what
is happening in science. The impact of the natural
sciences on everyday life is so great, they have
become an important social factor.

Another important consideration is that a number
of Soviet philosophers, economists, lawyers, histo-
rians, etc. have become statesmen, executives or
public leaders. As such, they require an understand-
ing of science and technology since it affects every
- sphere of activity. Certainly the significance of the
natural sciences varies insofar as the liberal profes-
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sions are concerned. Economics, for example, has
more to do with nature than law, etc. Therefore
the share of the natural sciences in the syllabuses
of different liberal arts colleges varies. Let us con-

- sider what proportion of the curriculum for those

taking liberal arts course at Moscow University
concerns the natural sciences. The Law Department
and the Department of Journalism have a course
in formal logic with elements of mathematical
logic. The section of theoretical and applied lin-
guistics of the Philological Department has a course
on the principles of higher mathematics. Mathema-
tics and cybernetics are important for those studing
economics, especially with regard to econometrics.
The courses include higher - mathematics (analysis
and algebra), operations theory (linear program-
ming), theory of probability, and theoretical statis-
tics and take up about 30 per cent of the total
teaching time. ) |

In the political economy section students are
offered courses in higher mathematics, theoretical
statistics and a course of mathematics for economic
calculations and planning (up to 10 per cent of the
total teaching time). )

The Philosophy Department offers a wide range
of natural science and mathematical subjects. The
Department has three sections: philosophy, logic
and psychology. ‘

IE ythe p}g;ﬂosop‘hy section, higher mathematics,
physics, chemistry, biology and physiology of higher
nervous activity are compulsory subjects taking up
some 14 per cent of the total teaching time.

The logic section offers a course in higher mathe-
matics and the main course of mathematical logic
(up to 60 per cent of total teaching time); besides,
there is an optional course of mathematical logic
for approximately 400 academic hours.
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The psychology section has the greatest number
of courses in the natural sciences and mathematics.
They are seven: higher mathematics, the fun-
damentals of biology, human physiology, anatomy
and evolution of the nervous system, the. physiology
of higher nervous activity, neurological principles
of psychology and anthropology. Related to them
is the course on using mathematical methods in
psychology, consisting of certain aspects of the
theory of probability and theory of information.
Over 20 per cent of the total teaching time is spent
on these subjects.

The patterns are similar at other universities and
corresponding colleges.

To complete the description we must mention the
immediate targets of the higher schools as defined
by the 28rd CPSU Congress and the Government
and Party resolution of -September 3, 1966. The
major conditions for improving the process of high-
er education are scientifically grounded planning,
rational employment of students’ and teachers’ time,
better teaching methods and more technical aids.

Extracurricular activities have their place in col-
lege education. They consist of varied social activi-
ties and club work.

Many colleges set up young ilecturers’ schools,
social workers” departments, debating societies, pro-
fessional clubs, “interesting meeting” clubs, interest
groups, etc. Thousands of undergraduates give lec-
tures and talks on scientific and social topics at
factories, building sites, state and collective farms.
In the past four years students of the Plekhanov
Institute of the Economy in Moscow delivered 3,500
public lectures on various topics.

Choirs, music, literary and drama groups, music
appreciation evenings, films, readings and poetry
recitations, group excursions to museums and art
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shows—this has all become part of college life.

Amateur art activities are an indispensable com-
ponent of Soviet cultural life. Together with the
professional stage it is an excellent means of aes-
thetic education. Recent years have seen the emer-
gence of numerous student amateur theatres, uni-
versities of culture, symphony orchestras, choirs,
opera and ballet groups, many of them on a profes-
sional level,

The amateur art groups of Tartu University, the
Kiev and Thilisi Polytechnical Institutes, the Mos-
cow Power Institute, the Moscow Institutes .of
Chemical Engineering, Physical Engineering, Avia-
tion and others are very popular. The Moscow Tex-
tile Institute has a student Club of Interesting
Meetings and Discussions. Educational concerts are
well liked by students.

Moscow University has 15 amateur art groups,
the student opera theatre, drama theatre which has
staged several serious performances. The film and
art studios have won prises at Moscow and all-
Union shows. The ballroom and modern dance
group has a big attendance.

Every year Moscow University’s amateur art
groups give more than a hundred concerts for stu-
dents and other audiences, including guest perfor-
mances in other towns. Visits to the virgin lands
and important newly-constructed projects in the
Far East, Siberia and the Urals have becorpe tradi-
tional. All this helps the student’s ideological edu-
cation. i

Films also play an important part in aesthetic
education. The University cinema and the Film
Fans Club with hundreds of members organize daily
film shows, periodical film festivals, show films in
foreign languages, films on classical literary sub-
jects, arrange for discussions of newly released fea-
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ture films to mention j it i
. Just a few items th -
tensive programmes. on their ex
These varied systematic activities are of indis-
guta;ble educational significance, nurturing in stu-
ents a sense of the beautiful, making them true
exponents of advanced culture. )

Scientific Work at Colleges
_— T T

Science and ‘education go to ether. Tl i
school has an immense scfgentiﬁgc,r po‘tentialf Ihtlg}?:sr
over 260 thousand professors and teachers including
about 8 ‘thousa_md Ph. D’s and about 80 thousand
Maste_rs of Science (83 per cent of the country’s
scientists, over 50 per cent of Ph.D.’s, and 40 er
cent of those with an M.A. or M.Sc. deéree). P

Most of them combine teaching with research. To
this should be added 54 thousand postgraduates
?éls-d hu}rlldre((iis of thousands of senior students doing
res Ez‘ltl;;-chgﬁv,, er the supervision of their professors

The development of research at colle es is e
ly s‘;gmﬁcaqt for raising the standardsg-of qirzg?i?ll‘g
1im‘d mllp'rovmg the qualifications of teachers, and
pc;x(‘yb{lsg)m\;{ng pressing scientific and technological

Besides being equipped to meet the demands of
modern production, science, technology and culture
a Soviet college graduate should also be well aware
of the prospects for their development, he must be
a creative specialist realizing the aims of his chosen
E);;)fessi-on and skilled in contemporary methods. of
research. '

All students are expected to develop scientific
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skills. This means that their teachers are in the first
place resecarchers able -to tie in science with the
teaching process.

The Russian, and then Soviet, higher school has

‘always had many noted scientists who were able

researchers and brilliant teachers at the same time.
Lomonosov, Mendeleyev, Timiryazev, Zhukovsky
and Popov, are just a few of the many illustrious
names.

College faculty members have constantly contri-
buted to the progress of science and technology.
The colleges are proud of their rich traditions of
theoretical research. They are the seats of inter-
nationally renowned scientific schools in mathema-
tics, mechanics, astronomy, physics, chemistry, bio-
logy and many branches of engineering. Such scien-
tific centres as Moscow, Leningrad, Kazan and
Tomsk Universities, the Bauman Higher Technical
School in Moscow; the Moscow Power Institute, the
Leningrad, Urals, Kiev and Kharkov Polytechnic
Institutes, the First -Moscow Medical Institute, the
Timiryazev Agricultural Academy (Moscow), are
highly reputed as carriers of progress. '

Scientists of Moscow, Leningrad, Tartu and other
Soviet Universities have a series of significant dis-
coveries in physics to their credit. The discovery
of the outer radiation belt of the Farth, new data
on cosmic. physics, radio astronomy, space physics
and planetary astronomy, the solution of the reverse
Galois problem, the development of the “secondary
quantization” technique are just a few.

College scientists have synthesized superstrong,
antimicrobial, chemically stable, non-inflammable,
non-crushable fibres. They have developed essen-
tially new methods of obtaining certain materials
which combine the properties of glass with the
durability . of metals. The development of synthetic
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acids has saved thousands of tons i
direct consumption, of edibles for

Thlere are numerous examples of colleges that do
Icl;)lg st(t}ﬁ) ‘solvmtg rrﬁlptﬁtant scientific problems but
cAITY them on to the blueprint -

A print stage, ready for uge

nent of state research ang develo
_ pment plans. At
the Moscow Higher Technical School '.':E)d some
other colleges they are successfully working on new
gas turbine and steam-and-gas units for thermal
power -plan.t§;_ new-type power plant, power trans-
i)]ru_ssror(li facllhtuz{s, automatic control devices, etc, are
eing developed at a number of - ower engineerin
and polyte_oh'n'ic institutes, etc. P sinecting
§rowing proportion of research and develop-
ment v‘vork 18 done.under contract for enterpfiggs.
The colleges are doing eight times as much indust-
rial research as a decade ago.

Colleges do a great deal of work on long-term,
comprehensive and mter-industry development. Un-
;ierdthe s’tzlt_ted-economic plan, in 1966, colleges were
0 do applied research on 500 major nrol i
natural science. Jor problems in

.Extenmvg contacts between colleges and enter-
prises help mmprove higher education and promote
the role of science 1n production. They most defi-
nitely Fnhance the influence of the higher school on
soclety’s development and help raise the cultural
and technological standards of the people.

In view of the high level of contemporary sci-
énce, joint research is often necessary. A number of
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Soviet colleges are participating in joint projects.
For example, the Novosibirsk colleges co-operate
with the corresponding rescarch centres of the
Siberian Branch of the USSR Academy of Sciences.
In Kuibyshev colleges have established close ties
with enterprises and with their help have set up
laboratories for research on problems pertaining to
certain industries.

In recent years colleges have begun to develop
research centres, designing bureaus and laboratories
for theoretical and applied research on automation
problems.

A specialized laboratory of the Ordzhonikidze
Institute of Engineering Economics (Moscow) deve-
loped an electronic computer efficiency control sys-
tem in a period of five years. Employed at some
Moscow enterprises now, the system has meant a
saving of 150 million roubles whereas it only cost
1,850 thousand roubles to maintain the laboratory.

Though research centres, laboratories and design-
ing offices are fairly new they have proved to be
very worthwhile. The flarger colleges now consti-
tute a combination of educational institutions and
scientific centres which handle major problems.
Many of the laboratories undertake highly respon-
sible jobs for industry, and carry on fundamental
theoretical research, in which members of different
departments co-operate. Some of these laboratories
have become leading coordination centres in their
respective fields.

Working in the laboratory students and postgrad-
uates gain invaluable practical experience and
develop more quickly into competent researchers.
In the 1966-67 academic year about 500 thousand
students have been taking part in research conduct-
ed by their colleges.

Students develop a taste for independent study
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by joining one of the Student Scientific Societies
which organize research, excursions and expedi-
tions, take part in conference, competitions, shows,
etc. It is only one manifestation of the change tak-
ing place at colleges in connection with the Soviet
economic reform.

This year (1967) there are 41 research centres
and 320 development laboratories attached to col-
leges, mainly to universities. They carry on impor-
tant large-scale research. Many of them have al-
ready developed into big research organizations.
~ Of great interest are research institutes function-
ing on a voluntary basis. As seen from the ex-
perience of the Moscow Bauman Higher Technical
School, the Leningrad and Tomsk Polytechnics and
other colleges, they are highly efficient. Apart from
that, there are over 200 specialized research and
development laboratories maintained by enterprises.
Such laboratories are beacons of science, as it were,
as far as enterprises are concerned.

Growing number of factory engineers, technicians
and workers are taking part in their activities and
the extension of such laboratories will provide even
better opportunities for technological progress. '
_ The laboratory at the Kuibyshev Bearing Plant
Is a convincing enough example. Working together
a group of faculty members of the Kuibyshev Poli-

“technic Institute and some- engineers, technicians
f"m-d Workeps of the plant developed a series of
ingenious appliances for speed cutting alloy steel
and machining hard-allow tools. These appliances—
now used by the plant—have proved very effective.

In one year the specialized laboratories of the
Kuibyshev Aivation Institute worked on 34 prob-
lems for the industry which meant a profit of 4.5
million roubles, considerably more than the cost of
setting up the laboratories themselves.
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Student designing bureaus do work for enter-
prises, which is another way of combining education
with practice. There are over 250 such bureaus in
Soviet colleges. Needless to say the early introduc-
tion to practical activity is of great benefit to the
student.

The colleges have an eye to the future, since one
does not become a full-fledged specialist in the 4-5
years it takes to complete the course. It takes some
8-10 years for that. It is not so easy to foresee his
requirements so far ahead in every detail. Never-
theless it is necessary to assess the tendencies of
development indicated by the present state of sci-
ence and technology and the rate of progress.

The discovery of new laws of the development
of nature and society and the appearance of labour-
saving automatic devices which also mean a saving
in mental labour (especially that which is most
time-consuming, exhausting and detracts from crea-
tive activities) means that more attention can be
paid to the gist of physical, chemical and other
phenomena. This tendency extends the specialist’s
horizons making him essentially a researcher, ex-
perimentalist and scientist. It enhances the role of
industrial experimental technique and technological
training.

Scientific work at colleges in which students par-
ticipate provides the necessary creative atmosphere
by bringing students and teachers closer together
and helps to combine knowledge with skill. It may
well be that such an atmosphere is the only way
to do away with cramming.

Some colleges figure out individual plans of work
on an advanced level for the more able students.
Interesting in this respect is the experience of the
Ulyanov (Lenin) FElectrical Engineering Institute
(Leningrad) in training research engineers. In such
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cases the undergraduate presents a scientific di-
ploma paper. On graduation he is employed by an
enterprise to do fundamental research of some
scope rather than deal with current production
problems in the laboratory. The young engineer has
the benefit of the assistance and supervision of
his former chair at college.

Practical research is an obligatory part of the
course. Students are given more leeway in deciding
how to go about solving their problem and analyz-
ing their results than they would otherwise have.
It makes them self-reliant.

Student interest groups and designing bureaus
often cope with responsible tasks. For example, a
student group at the Moscow Power Institute
(which later became the Institute Designing Bureau)
successfully developed a series of cybernetic instru-
ments and devices. The members’ interest extended
from some points of engineering to the subject at
large, including the general, social and philosophi-
cal aspects of cybernetics.

Members of such groups are not content with
learning by rote; they go to books for specific in-
formation and are inclined to check the data rather
than take it for granted.

To promote student participation in research ac-
tivities, an All-Union Council.on Student Research
and Design was set up. The resolution of the Party
Central Committee and Government passed on Sep-
tember 3, 1966 recommended additional measures
be taken to encourage active student participation
in research. Members of these groups demonstrate
their results at regular exhibitions.

Theoretical and applied research must be stepped
up and concentrated on the more promising, most
important trends in scientific and technological
development in order to fulfil the tasks of the cur-

8

rent Five-Year Economic Development Plan (1966-
70)—to employ the latest know-how to carry out
further industrialization, raise l_abour efficiency, ex-
tend production, ir(literasi{'y agriculture and sharply
im iving standards. i
lm'?[)'llﬂnoizerrllean-sg colleges and universities will have to
graduate far more scientists and research engineers.
“In view of the changing relatipn_bﬁtween science
and engineering the world “specml‘l‘s't is coming to
be used even now as a synonym of “creative” think-
er, innovator, inventor. Prospects for the .develop-
ment of science and industry clearly indicate the
need for stepping up and continuing to step up the
number of such specialists. In time creative special-
ists will far exceed the number doing routine workf.
And before very long science will become one o
the main aspects of human endeavour when, as
Lenin said, it will become man’s second nature, a
part of his everyday life.

Teaching Staffs

There were little over 10,000 scientists in pre-
revolutionary Russia, 6,000 of them' on the staff of
universities and colleges. Women scientists were the
: xception.
1a?‘if‘fer gle revolution postgraduate courses were
considerably enlarged and paid leaves and o;lher
privileges were gran'(tieg to postgraduates and others

ing for advanced degrees.
Wojglzl pg;*esent the Soviet Union has 711 thousandi
scientists of which 263.2 thousand are higher schoo
teachers and lecturers. More than a half of those
with advanced degrees (there are 180,000 of them)
teach or work at colleges. Women make up 38.4
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per cent of all scientists and 32 per cent (43,000)
of those with advanced degrees. More than a thou-
sand Members, Corresponding Members of Acade-
mies of Sciences and professors and over 10,000 as-
sistant-professors are women.

Especially noteworthy is the increase in the num-
ber of scientists in the national republics. In 1966
Kirghizia had eleven times as many scientists of
different nationalities as in 1940 and there were
twenty times as many Kirghizian scientists. Corres-
ponding figures for other Union Republics are:
Tajikistan 10 and 14; Turkmenia 5 and 10; Uzbe-
kistan 3.3 and 8.3; and Kazakhstan 10.5 and 12.2.

any are scientists with advanced degrees who
hold the posts of professors, assistant-professors,
senior or junior researchers. It is a matter of pride
that a fair proportion of national scientific person-
nel are women, particularly when one remembers
that before the revolution women in those parts
were considered as inferior and had virtually mo
rights. In 1966 there were more than a thousand
zbek  women scientists; 1,200 Kazakh women
scientists; about 200 Kirghiz women scientists; 190
Tajik and 150 Turkmen women scientists in the
respeotive republics. (See Appendix 3.)

Of late college staffs have come to include more
specialists in engineering, physics, mathematics,
chemistry, biology and other ‘major sciences that
have a decided "effect on technological progress
whereas in 1950 there were 41.5 thousand teachers
of technological subjects, 17.6 thousand of them
working at colleges, by 1960 the figures had swelled
to 130 and 35.3 thousand, and by 1966 to 300
thousand. The same is true of the natural and other
sciences.

At the present level of industry and science there
is as great a need for trained personnel to work

0

i industry, especially designers, as required by
;"Iésearch cg’ntrespand colleges. Consequently an alll-
out effort is being ‘mlade to provide a steady supply
alified personnel.
Oflgl;IS‘tgraduIz)ute work at a college or research cen-
tre is one of ways of training scientists. Post.—
graduate students are usually recruited from among
the more capable university and college graduatﬁs
as well as graduate engineers interested in resear% -
During the three-year course postgraduates stu y
some major subjects in their line, mathemitlcs,
philosophy and a foreign language. They brush up
their knowledge of scientific theories, do some p’rIz‘vﬁ-
tice teaching and do research in their line. The
course terminates with the presentation of a thes1s‘
Half of those obtaining M. Sc. degrees every year
) raduates. o
aliggzigatory assistants, demonstrators and junior
researchers are given opportunities at their places
of work (i. e., college chairs or research mstltutes(g
to prepare their theses and obtain advance
de%fle%% there were over 90 thousand postgradua-
tes, 30 times as many as in 1930 and five \tllmes
the 1940 figure. More than 53 thousand of‘tlenin
(59 per cent) were doing postgraduate work attco :C
leges and more than 37 thousand (42 per cenl). a
reseanch institutes. Part-time postgraduate edtlca;tlon
has been extended. In 1940 part-time postgladugaécg
students made up 14 per cent of the total. By 1
they accounted for 42 per cent of all postgraduatle)s.
'The scope of advanced work is necesmtatec}i1 y
the growing need for scientists and college teac ers(i
All in all, from 1945-66 meanly 150 tho.usar}l1
finished postgraduate courses—16.3 thousand 1nht e
first five years after the war (1946-50); 31.5rt ou-
sand from 1951-55; 34.6 thousand from 1956 to
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1960; 60.2 thousand from 1961 to 1965 and 25
thousand in 1966.

Part-time postgraduates, as already mentioned,
are recruited from young assistants, teachers and
researchers holding jobs at colleges or research in-
stitutes; and also from practising engineers, eco-
nomuists, teachers, lawyers, agronomists, doctors and
others.

Major colleges and scientific bodies also offer
postgraduate courses for those recommended by
various colleges, enterprises or Union Republic
bodies. Under this system scores of highly qualified
f'pecialirsts have been prepared for the Union Repub-
ics.

Other opportunities include paid leaves granted
to enable the postgraduates to complete their theses;
exemption from teaching for a term of two years
for those working for a doctorate, and so on. Of the
first thousand who availed themselves of this oppor-
tunity, 627 have either presented their theses or are
about to do so. :

In the Soviet Union advanced degrees must be
endorsed by the Higher Certifying Commission in-
stituted in 1987. Since then the Commission has
certified 17.2 thousand Ph.D.’s and 196.8 thousand
M.A’s and M.Sc’s of which 15.5 and 1764 re-
spectively were awarded between 1945 and 1966.

The numerous papers are examined by especially
authorized Academic Boards of 359 colleges and
universities and 5383 research bodies. Before endor-
sement, the theses are widely discussed by specialists
and all interested parties. The 11 sections of the

Higher Certifying Commission enlist the voluntary

services of 408 noted scientists including 195 Mem-
bers and Corresponding Members of Academies of
Sciences. Aside from this, the Higher Certifying
Commission can obtain the advice of any of the
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1,400 eminent scientists who form (also on a volun-
tary basis) 70 commissions of experts in almost
every branch of science.

The centification system is designed to provide
the necessary conditions for creative development
for those who are able. In place of a thesis one can
submit one or more published papers of comparable
value. The authors of major inventions are also
eligible for advanced degrees. This extends the
range of talented people going in for research
beyond the academic circles.

The Higher Certifying Commission can—if soli-
cited by Academic Councils of colleges—award the
title of professor or assistant-professor to college
teachers with distinguished records and published
papers to their credit.

A dissertation on applied research must be
reviewed by an authoritative enterprise in that field.

Though much has been achieved, the increasing
demands on the college teachers and the scientists
requires a constant improvement of their training.
The September 1966 decision of the Central Com-
mittee of the CPSU and the Council of Ministers
“On Measures for Improving the Training of Spe-
cialists and Perfecting the Guidance of Higher and
Specialized Secondary Education in the USSR” stat-
ed that a permanent system of refresher courses
should be set up to enable every specialist to take
a refresher course at least once every five years.
The system includes refresher colleges and depart-
ments for teachers of the social sciences, etc.,
periods of practical work at up-to-date enterprises,
specialized colleges and research centres for those
giving instruction in the sciences and technology
and likewise varied courses and permanently func-
tioning seminars.

Refresher education departments for teachers
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have been started in 1967. Refresher colleges for
social science lecturers have been set up at Lenin-
grad, Rostov, Tashkent and the Urals Universities.
Teachers’ practical work at enterprises, colleges and
reseanch centres has also been organized.

Noted soientists and educators are invited to
teach at refresher departments. Their students are
acquainted with what is mew in science, technology
and culture and get to know about contemporary
computational mathematics and computers, present-
day problems of scientific labour organization, plan-
ning and management, psychology, education and
physiology.

Permanent Higher Education Courses have been
started this year by the USSR Academy. of Educa-
tion to enable university and teachers’ college lec-
turers to brush up on educational subjects.

Seminars, conferences and symposia on various
questions of science and methodology are being con-
tinued.

The main task of the Soviet higher school is to
see to the training and further improvement of
numerous scientific and technological personnel
capable of dealing with the most intricate problems
of science and technology.

International Contacts

The Soviet higher school seeks to establish broad
international contacts.

Today about 400 Soviet universities and colleges
are actively involved in the exchange of students
and teaching staff. About 16 thousand professors
and lecturers have visited more than 100 countries
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for various terms to teach at local colleges, assist
in training specialists, attend scientific conferences
and study local experience.

There is extensive cooperation between colleges
in the Soviet Union and other socialist countries,
including exchange of papers, literature and expe-
rience, exchange visits of teachers, joint research
and exchange of students, postgraduates and those
obtaining practical = expernience. Every year about
1,500 representatives of the Soviet colleges visit
the socialist countries. Return visits are also con-
ducted on a considerabie scale.

From 1945 on citizens of the socialist countries
have been able to get an education in the USSR.
In that time Soviet colleges have graduated over
27 thousand specialists. At present, over 11 thousand
undergraduates or graduate students from these
countries are either receiving an education or tak-
ing refresher counses in the Soviet Union.

There are regular student exchanges for periods
of practical work. In 1967 about eight thousand
Soviet students are to do their practical work in the
socialist countries and vice versa.

Extensive ties are also maintained with the deve-
loping countries. Soviet aid 'to these countries is
based on fraternal friendship, mutual benefit and
humane reasons. The USSR regards this as an in-
ternationalist duty. The Soviet Union itself had to

traverse the difficult path of liberation struggles;

to defend her existence as a nation against the
deadly peril of the nazi invasion. It required a
colossal all-out effort to overcome economic and
cultural backwardness and Soviet people know just
what heroism in wartime and peacetime means.

That is why their sympathies are with nation-
al-liberation movement in Asia, Africa and Latin
America; that is why they give these peoples moral
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and material support in their struggle for social
progress. ,

Soviet people are happy that the hard times of
colonial oppression and national inequality are
becoming a thing of the past. Every people and
every race can contribute to overall progress, to the
development of economy, culture and science.

Soviet co-opreation is effected in many ways.
Major industrial projects constructed with the help
of the Soviet Union are well known. The Aswan
Dam and other masterpieces of advanced engineer-
ing and science are enduring monuments symboliz-
ing the power of knowledge, skill and the fruits of
peaceful co-operation among peoples.

Some of the finest colleges in the developing
countries have been set up with the active partici-
pation of Soviet colleges. Of the 22 colleges built
with Soviet aid many are already functioning (the
Burma Technological College, the Bombay Tech-
nological College, the Polytechnic Institute in
Guinea, the Oil and Gas College in Algenia, etc.).
Many colleges abroad are using Soviet textbooks,
syllabuses and other educational schemes. Some of
them invite lecturers over from the Soviet Union.

To help Asian, African and Latin American
countries solve the personnel problem, the Soviet
universities and colleges welcome students from
these countries. Today about 24 thousand citizens
of 180 foreign countries, including over 11 thousand
Asians, Africans and Latin Americans, are students
at Soviet educational institutions.

In 1967 about 3.5 thousand foreign citizens com-
pleted their education in the Soviet Union and
returned home as fully qualified specialists. Al-
together more than 85 thousand graduate personnel,
some of them with the highest qualifications, have
received instruction at Soviet higher schools. Mos-
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cow University became the alma mater of about
2,000 students from abroad, including more than
400 postgraduates who obtained their M.Sc. there.

About 700 foreign students graduated .from the

Moscow Power Institute, more than 300 completed
the course of the Moscow Institute of Railway En-
gineers. M.Sc. theses were successfully presented by
some 60 UAR citizens and a large group of Indian,
Iranians and others. Over 70 Somali medical spe-
cialists have completed their probationary work pe-
riods at home.

Many foreign graduates of Soviet colleges have
now become top government officials, public figures,
college heads and senior lecturers, industrial man-
agers, etc.

Soviet universities and colleges have every reason
to be proud of their graduates.

Exchanges in the sphere of soience, culture and
education are considered of great importance.
Foreign citizens getting a college education in the
Soviet Union are given every facility, including
preliminary training fn Russian. To make up for
possible deficiencies in earlier education, individual
consultation is provided besides regular classes.
Over a thousand foreign students studv Russian
every year. ,

College libranies provide free textbooks and study
aids of all kinds. Up-to-date equipment is made
available for practical and laboratory work (also
free of charge). Foreign students are welcome at
student scientific societies and many of them do
experimental research at different chair laboratories,
read their papers at student society meetings and
take part in student scientific conferences. .

Courses are mapped out with an eye to the cli-
matic, economic and other specific conditions of
countries where the graduates will go to work.
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In 1960, in response to numerous requests from
Soviet and foreign public organizations and indivi-
dual citizens the Soviet Government decided to set
up a People’s Friendship University in Moscow
that would contribute to the training of national
graduate personnel for the developing countries of
Asia, Africa and Latin America. The idea was to
enable young people to obtain a university educa-
tion, particularly those from families of working
people.

The idea and functions of the University are
expressions of the brotherhood and friendship of
peoples the world over, of confidence in the creative
potential of Asians, Africans and Latin Americans,
and of sympathy with their aspirations for economic
and social progress.

The Government has allotted considerable funds
to provide up-to-date equipment and accommoda-
tion. The University is now being extended.

Soviet universities and colleges belped staff the
University and generally did a great deal to orga-
nize this first-rate institution in such a very short
space of time.

Foreign visitors are invarably astonished to find
that it only took a few years to form a strong com-
petent faculty with a creditable record of scientific
work and high teaching standards—and even with
an educational tradition of its own. Quite plausibly,
the University may be the prototype of interna-
tional colleges of the future.

The University’s present enrolment of foreign
students is in excess of 8,000; nearly one thousand
have already graduated. The guiding principle of
the student community is mutual respect and its
watchword is peace, democracy and social progress.

In recent years contacts between Soviet colleges
and those of some advanced capitalist countries
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have been stepped up. Today contacts are main-
tained with 18 countries, including Britain, France,
Italy, the United States and Canada. Every year
850-400 Soviet college teachers are exchanged with
foreign colleges, specialists are sent for practical
training, foreign language teachers join courses
abroad, Russian philologists teach Russian at
foreign universities. Scientists attend international
conferences abroad, or deliver lecture courses. Edu-
cators exchange teams studying each other’s educa-

. tion systems. Every year 150-170 young scientists

are sent to do practical work and research at more
than a hundred major universities and colleges
abroad.

Each year about 150 professors, assistant profes-
sors and researchers visit capitalist countries to take
part in various congresses and symposia. Foreign
scientists, in turn, attend international congresses
of oceanographers, crystallographers, microbiolo-
gists, psychologists, mathematicians,and conferen-
ces on corrosion of metals and on cryogenics which
were held in the Soviet Union in 1966.

Many Soviet scientists and college students are
aotive members of international unions, conferences,
meetings, symposia, etc. A number of them have
been elected to the governing bodies of internation-
al scientific organizations, foreign Academies of
Science, universities and scientific societies. In turn,
some foreign scientists and prominent public figures
have been made honorary professors and doctors of
Moscow University.

Much literature is exchanged. The library of
Moscow University, for example, exchanges books
with 270 different scientific institutions in over 50
countries. Soviet college libraries have helped for-
eign colleges to build up book funds of their own.
The libraries of Moscow, Leningrad, Central Asian
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and other Soviet universities have presented books
to universities in Afghanistan, India, Vietnam, Bur-
ma, Sudan and other countries.

These contacts serve to develop science and edu-
cation for the benefit of the peoples and actively
promote friendship, progress and co-opernation for
the sake of lasting world peace.

Conclusion

The Soviet colleges and universities, as seen from
facts and figures, have made great progress.

But there is still much to be done in the imne-
diate future for the construction of the material
and technological basis of communism in the Soviet
Union. \

“To train highly qualified specialists with a broad

theoretical and political viewpoint,” is the task of
the Soviet colleges, as stated in the Programme of
the Communist Party of the Soviet Union.

It is in this direction that the Soviet higher school
is now developing. Full secondary education for all
children of school age—to be carried out by 1970—
will provide a good knowledge of the principles of

- science and all-round training (technical, political,
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aesthetic and physical) in keeping with the needs
of society.

The Soviet schools can cope with the task. They
have accumulated immense experience. They have
educated several generations of builders of a new
life, bold creative scientists, engineers, agronomists
and others whose efforts have placed the Soviet
Union at the head of the progressive forces of the
world.

By 1970 Soviet colleges will have trained 2,700
thousand new specialists, and in 1980 there will be
eight million undergraduates, about twice the 1967
figure. The standards of training will be raised and
the students will have a good understanding of the
laws of historic development to enable them to
grasp all that human thought can offer.

The Soviet colleges see their task as ensuring for
every member of society the possibility of enjoying
both the spiritual as well as the material blessings.

There are tremendous prospects for the Soviet
higher schools. The time is not far off when every
person will have a specialized education even at
the highest level. Clever machines will do away
with arduous jobs; work will become a necessity
and a pleasure. It will take man very little effort
to procure the means of existence and he will be
able to spend most of his time learning, going in
for art and other intellectual pursuits.

All barriers to knowledge will fall away. All will
be able to explore the secrets of nature and place
nature at the service of man,

APPENDICES

Appendix No. 1

Organizational Framework of the
Higher School

ROLE OF MINISTRIES AND BOARDS
IN GOVERNING THE HIGHER SCHOOLS

Many higher schools of the Soviet Union are
managed and maintained by the Union Republics.
Every republic has a Ministry or Committee in
charge of colleges located on its territory. Besides
universities they have jurisdiction over the follow-
ing institutes: polytechnics, industrial colleges,
power engineering, electrical engineering, nadio
engineering, physical engineering, madchine-building,
instrument-making, shipbuilding, aviation, poly-
graphy, machine-tool, mechanical, geological, peat-
industry, chemical engineering, food, fish, textiles,
construction engineering, geodesy, economics, law,
architectural colleges and colleges related to in-
dustry.

Some colleges come under specific Ministries,
viz., trasport colleges are under the USSR Ministry
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of Transport; communications colleges are under
the USSR Ministry of Communications; agricultural
and forestry colleges under the Republican Minis-
tries of Agriculture, medical colleges and teachers
training colleges (the latter with the exception of
the Byelorussian SSR where they are under the
Ministry of Higher, Specialized Secondary and Vo-
cational Fducation) are under relevant Republican
Ministries; art colleges are under the Ministry of
Culture, and trade colleges under the Ministry of
Trade.

Union Republican and all-Union bodies supervise
all aspects of college administration—viz., finance,
enrolment, teaching and research, allocation of jobs,
postgraduate courses, etc. The independence of
Union Republics in this respect enables the higher
school to become a school of the nationality of the
republic.

The work of the wcolleges is co-ordinated on a
national scale by the USSR Ministry of Higher and
Specialized Secondary Education which sees that
scientific and educational standards are maintained
and also is directly responsible for 29 major col-
leges.

The main functions of the Ministry are: to ela-
borate and endorse syllabuses; to plan the publica-
tion of textbooks and other ¢ollege aids for stu-
dents and teachers; to approve textbooks for publi-
cation; to plan and co-ordinate college research; to
co-operate with the Gosplan (State Planning Com-
mittee) in drafting current and long-term plans for
the development of university education (enrolment,
graduation, training of scientists); to organize ex-
changes with foreign countries, etc.

It must be noted that the status of a college may
change depending on developments in industry,
science or culture in the best interest of the public.
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INTERNAL ADMINISTRATION

In governing the colleges one-man authority is
«combined with collective leadership.

A College is managed by a Rector who has three
assistants, in charge of the studies, scientific work
and maintenance. The Rector presides over the
Academic Council which is composed of study and
research directors (assistants to the Head), the
Deans, department heads, some of the teachers,
representatives of the social bodies of the college
and also representatives of enterprises, institutions
and organizations in the same line.

Academic Councils consider current developments
concerning programmes and teaching methods, sum
up the experience of the different chairs, depart-
ments and the entire college, decide on promotions
and conferring the title of assistant professor and
professor on staff members. Some of the larger col-
leges are authorized to confer Ph.D. and M.Sc.
degrees (subject to endorsement by the Higher
Certifying Commission).

The Rector approves the plan of scientific work
which embraces general theoretical problems and
pressing problems pertaining to technological
progress in industry and other branches of the eco-
nomy and sees that the results of the research are
made available to industry.

Colleges publish scientific papers of work done
by the staff, lecture courses, practical and labora-
tory hand books, problems books, teaching method
guides and aids, summaries, popular brochures, etc.

A Department my offer courses in one or in
several related professions. It is headed by a Dean,
who is elected by professors conducting courses in
the major subjeots taught at the department. The
Dean supervises the work of the chairs with respect
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to teaching and research. It is up to him to see that
the syllabus and programmes are carried out. He
organizes the teaching and education process, sees
to the timetable, is responsible for discipline and
makes arrangements for the students’ practical
work.

Major colleges have Department Councils pre-
sided over by the Deans. Some of them are entitled
to have dissertations presented to them.

The Chair is the primary unit of the college. It
conducts work in teaching, method development
and scientific research with respect to one or several
related subjects.

The Head of the Chair must be a professor. He
supervises the work of the laboratories and study
rooms, delivers lectures in the main courses, advises
the professors, assistant professors and teachers on
their work, checks on the quality of their lectures,
seminars, etc. and supervises student work, postgra-
duate progress and sees that members of the chair
improve their qualifications.

Aside from professors, assistant professors, teach-
ers and junior teachers a chair has ancillary per-
sonnel (lab and study-room attendants, etc.).

When the post of Head or Professor of a Chair
is vacant it is filled by one- of the professors or
Ph.D.’s who applies for the post. Assistant profes-
sors are similarly elected by Department or College
Councils from among docents or M.A.’s of M.Sc.’s.

During the year, a chair has to pursue a plan
endorsed by the Rector of the college. The plan
includes the work to be done in teaching, research
and improving teaching technique, compilation of
new textbooks and study aids, supervision of stu-
dent societies, and guidance of postgraduates. Much
atbention is paid to having teachers and professors
improve their scientific qualifications.
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Chair meetings, held once or twice a month, dis-
cuss how studies are progressing, hear papers on
scientific topics and teaching methods, discuss the
results of research conducted by chair members,
review manuscripts of textbooks, consider the
detailed plans of lectures to be delivered on more
important aspects of the course. Improvement of
laboratory and study-room service may also come
under consideration. The chair meeting has to ap-
prove the plans of postgraduate students and hear
their reports on the work done.

As often as not chair meetings are addressed by
chief engineers and technologists of major enter-
prises in a related sphere, or heads of factory
laboratories, or, as the case may be, by agronomists
from state and collective farms or agricultural ex-
penimental stations, etc. Sometimes the talk will be
given by an innovator sharing his practical ex-
perience with the teachers (and on occasion with
students, too). ‘

In turn professors and teachens help out at en-
terprises. They take part in research and develop-
ment conducted at the factory, lend a hand in, or
completely supervise, the developing of new pro-
duction processes, new machine and instrument
designs, etc.

Industrial economics colleges take an active
part in the improvement of production on the basis
of the most recent know-how, in finding ways to
cut costs in manufacture and construction, in the
exploration and exploitation of the mnatural wealth
of the economic region where the college is situated,
etc.

This permits aotive cooperation between chairs
and enterprises. This cooperation between scientists
and production workers has greatly expanded since
the war.
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Every institution of higher education has various
public organizations uniting students, professors
teachers and other personnel.

b

Appendix No. 2

In 1967 Soviet colleges will graduate a minimum
of 230.000 specialists trained at evening or corres-
pondence colleges and departments.

After the war the number of part-time students
in the eastern regions of the USSR, Central Asian
Republics and other Union Republics increased con-
siderably.

Many consultation points have been opened in
the Republics by central Correspondence Colleges.

Graduates of Evening and Correspondencé

Colleges,
(thousands)
Year Evening Corresp.
1940 4.4 22.4
1950 1.8 27.7
1957 7.2 67.6
1960 15.4 99.2
1966 56.0 146.7

Part-time College Students

(thousands)

1940741

1950751

1956/57

1966/67

Appendix No. 3§

Researchers and University Teachers
(thousands)

Jan. 1,

1040 | 1950 | 1958 | 1960 | 1964 | 1965 | 73T

National total 98.3162.5284.0354.2612,0664.4 711.5

Including:
college  teachers 61.4 86.5135,7 146.9206.3 921.8 263.2
researchers 26.4 70.5141.0200.1356.7 390.4 395.9

Those Having Advanced Degrees and Titles
(thousands)

Jan. 1,

1950 1967

1958 1960 1964 1965

‘ 162.5 284.0 354,2 612.0 664.6 711.5
Ph.D.s 8.3 10.3 -10.9 13.7 14.8 16.6
45.5 90.0 98.3 123.9 134.4 152.3

Total (USSR East)

Including:

Uzbek SSR 3.0 11.4 26.8 108.6
Kazakh SSR 3.5 11.2 24,6 85.2
Kirghiz SSR 1.1 3.9 6.0 18.9
Tajik SSR 1.0 3.2 7.1 18.4
Turkmen SSR 1.2 3.0 5.4 9.9

29.5 84,4 161.9 600.0
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Member or
Corresponding
Member of the
Academy or Profes-

sor 8.9
Assistant Professor 21.8
Senior  Researcher 1.4
Junior  Researcher
or Assistant

Lecturer 19.6

9.6 9.9
32.7 386.2
17.2 20.3
23.6  26.7
79

12.0
46.0

48.2




Distribution of Scientists and Researchers
Among the Unien Republics

1940

1950

1960

Jan. 1, 1967

Total [Ph.D.’s| M.Sc.’s

USSR

RSFSR 61,872 111,699 242
Ukrainian SSR19,304 22,363
Byelorussian :

SSR 2,227 2,629
Uzbek SSR 3,024 4,541
Kazakh SSR 1,727 3,305
Georgian SSR 3,513 4,843
Azerbaijan SSR 1,933 3,364
Lithuanian SSR 633 1,402
Moldavian SSR 180 745
Latvian SSR 1,128 2,184
Kirghiz SSR 323 841
Tajik SSR 353 715
Armenian SSR 1,067 2,000
Turkmen SSR 487 656
Estonian SSR 544 1,221

46,657

6,840
10,329
9,623
9,137
7,226
3,320
4,999
3,348
2,315
2,154
4,275
1,836
2,227

98,315 162,508 354,158 711,552 16,591 152,272
,872 488,364 11,584 100,305

98,410 2,138 21,796
16,168 301 3,600
17,827 344 4,383
20,325 253 3,880
14,988 708 4,455
14,068 418 3,592
6,541 82 1,466
4,420 75 1,115
6,651 93" 1,505
4,151 86 1,026
3,853 60 868
9,112 309 2,347
2,940 44 713
3,734 88 1,112




