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CHAPTER V

Com
OUR STUDY is not a comparative one of the Soviet and

American systems of education, nor is it an attempt to
evaluate the schooling and teacher education provided fin the
Us.S.S.R. To accomplish both of these tasks, it would require,
first, an extensive and intensive investigation into every subject
area at every level of the educational structure, in order to
establish an Inventory of quantity and quality, and second, rwearch
into the historical, philosophical, sociaLand economic fpundations
of the two societies from which the schools are created and which
they must serve. Any other "comparison" must necessarily be a
general listing of differences derived from differing cultural pat-
terns. This latter exercise can nonetheless be useful and be made
to abide by scientific methods.

We have aimed here to provide the interested reader with a
document based on our own studies of, and experiences in, the
Soviet Union's educational domain. We have also drawn on thcoie
of others. Our efforts are buttressed by official Soviet views,
educational materials in daily use, and Government statements.
With special attention to the sciences and polytechnic training,
we have presented factual materials which carefully describe
these curriculum areas. This approach has enabled us to become
further acquainted with Soviet educational practices, and to point
out what appear to us to be some of their strengths and weaknesses.
While we tend naturally to be influenced by our own cultural
experiences in making these' observations, we attempt to place
them within the Soviet context. The reader is invited to consider
these observations.

The fidwitil System

Building on 'modest but strong foundations, educators in the
Soviet Union have erected, in a little more than one generation,
a system of mass education. Soviet general education is a vigor-

201
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ous and dynamic institution, embracing, until the 1958--53 ref- ut-,the traditional curriculum patterns characteristic of variousEuropean schools. It is in form a 4+3+3 (or 7+3) systemwith differentiation of pupils at the end of grade 7. The systemseems to be designed mainly to provide higher institutions antitechnical schools with students well grounded in be mathe-matics, science, and the mother tongue. Students admitted tohigher education include the best ones, determined on a merit(subject-matter achievement) basis. Perhaps the outstanding
, feature of the system is its trend in recent years toward offeringcomplete secondary education on a MIMS his and with a dualpurpose,acadernic and polytechnic. Partly to improve on theopportunities available to all Soviet children aspiring to completesecondary education, and partly to respond to State new and toweaknesses in the old curriculum, Soviet educ-ators are adjustingtheir school structures to render them more practical for theirsociety and more accessible to all children. Thus two majoraspects of the system starN1 out; Maas education on a scalehitherto not practiced in Europe and Asia (for the U.S.S.R. Is aEurasian country) ; and advancement by children through a uni-fied school establishment or "ladder" system in accordance withtheir individual capacities and, within State-specified limits, theirpreferences. The changes now underway are considered later inthis chapter.

The Tsaching

Until recently, the major emphasis IR. schools has been onformal methods of learning and teaching. Teachers have aimedprimarily to give children measurable quantities of fact-learning.A unified curriculum was designed for the academic preparationof pupils going toward higher institutes. Classroom methods of
-long-established use, like the textbook and recitation, have oc-cupied the center of pedagogical work. Controlled by centralizesforms of political authority, this formalism has foctioped .as an
instrument of the authoritarian philosophy of education practicedin the Soviet Union. Couplefl with a program of ideological
indoctrination, this situation has apparently tended to hinder
creative and self-conscioua activities among children, activitieswhich might emerge from practicing other pedagogical ideas.Teachers are, on the whole, skilled in the use of their methods and
knowledgeable in their respective subject areas. Consistency ap-
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pear3 to reign and to produce satisfactory results for the purpose
of Soviet education.

Circles

('la.: room teaching is supplemented in many effective ways
through circle (club) activities in the Pioneer organizations.
St.hool formalism yields to pupil interests and talents in these
after-Kchool hours, and .so provides a certain balance in the overall
(Audition, at least for some children.

The Curriculum

The curriculum is unified, the game f0r all schools in the country.
Slight variations occur in non-Russian nationality areas in ra-
ture, history, and gtography. Subjects are taught in parg111
sequences over a period of years, rather than in concentratiotts
at different levels of the educational ladder. While the parallel
method of instruction may allow for more flexible treatment of
iubjetts and interrelationships with other subjects than do' some
other methods, there are potential disadvantages of limiting the
level of maturity achieved in a given branch and of making
impossible a flexible program of electives for serving varied
interests and specialties. Some evidence of limited maturity was
seen in the social studies work carried on in Soviet schools. The
question is, however, admittedly open to more extensive research.

We found that Soviet schools offer strong, basic education in
mathematics and sciences. The mathematics curriculum in par-
ticular is designed to prepare youth for specialization in engineer-
ing and scientific work. According to our observations, their
programs in mathematics, physicg, chemistry, and biology are
roughly comparable to those given in American high schools wbere
students take a mathematics-science oriented curriculum in the
college preparatory program ; but the main difference lies in two
areas: First, in the U.S.S.R., all graduates of the Sovi6t. 10-year
school receive the same amount of mathematica and science in-
struction, whereas in the United States some of the same subjects
which are required of Soviet youngsters are elective. Smondly,
the Soviet curriculum advances the pupil, especially after grade 5,
at a faster rate in mathematics and science concepts than do the
usual American high school curriculums. From these standpoints.
Soviet high school pupils may appear to have on the average a
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better grounding in fundamentals of science .mathematicsthan do their American counterparts on completing secondary
education; but we see 6iese differences primarily as differences inemphasis, not necessarily as a difference in the adequacy ofmathematics and science prepaiation for the respective societies.Many American high school science programs *be richer andbroader than the Soviet curriculum. Each school system hascurriculums designed to prepare youth for living in the conditionsof their own country. Likewise, each has identifiable :strengthsand weaknesses within those contexts.

As a kind of diversification from the unified curriculum, Soviet
educators encourage pupil participation in the Pioneer circle ac-tivities, which in their subject, and cultural-centered programs,provide opportunity for development of talents. We wish toemphasize particularly this aspect of their program, its facilities,
organization, and apparent successes. In addition to offering thiscreative and formative foyer, Soviet educators are beginning toprovide other afterschool classes for curriculum enrichment,
especially in the sciences.

Trends in Soviet curriculum development are definitely towardintroducing vastly and life-related experienaafor children and youth during their entire educational career.The aim appear's to be twofold : To facilitate mastery of the
mathematics and sciences subjects ; and to inculcate on pupils aninterest in, and respect for, labor. In regard to the practical
applications of theory, the Soviet trend contrasts with that inthe United States. Some leading American science educators are
advocating that teachers pay less attention to application andgive greater emphasis to understanding basic scientific principles.There is considerable ferment concerning America,- mathematics
curriculum, and work is going on with the objective of introducing
curricular reforms consonant with modern trends in math tics
problems and thinking. We did not detect this particular tr d in
Soviet education, although their educators do speak about
need to modernize instruction in'matematics and sciences.

Physics curriculum offers another:Utipple. For several yearsthe Physical Science Study nitnittee; nth headquarters at the
Massachusetts Institute of ,.7ilechnokogy and supported by a grant,from the National Science F4tindatimi, has been working on a
revision of the physics curribOup yin the high school. A numberof physicists working in collalloration with high school teachers
have produced curriculum materials which are designed to develop
understanding of basic concepts and principles. In this material,
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technology, which is the application of science, receives secondary
emphasis. It is the belief of the Committee that once 'the basic
understanding of physical notions has been achieved by the pupil;
it will be easier for him to comprehend the 'specific applications
later in life as he, encounters them. The Committee has felt that
in past years too much attention has been given . to specific
applications, such as the way a refrigerator operates. Numerous
similar examples could be cited.

The Soviet(' school's curriculum in mathematicsscience seems
comparatively stronger than its social studies-humanities cur-
riculum, with the probable exceptiori of Russian language educa-
tion and training in the arts. While our mission did not aim to
cover the social sciences or arts, oppcittunities for some observa-
tionii did occur. Coupled with kpowledge of Soviet syllabus and
textbook material in this area,' these visits left us with an
impression' that there are shortcomings here, especially in regard
to scientifically derived information about other peoples and their
cultures. At the same time, ambitious programs are well under-
way in the teaching of foreign languages.

,Teacher Training

Soviet education is moving steadily toward 4-year program of
elementary teacher training and has a 5-year program in secondary
teacher education, both at the higher (college) level. The 2-year
pedagogical school is disappearing,. and the universities, as well
as the 6-year pedagogical institute, are preparing important
segments of secondanischool teaching personnel. Soviet secondary
teachers (i. e., from grade 5 up), and increasing numbers of
elementary teachers, are therefore now receiving preparation
similar in time period (but not in total hours) to that now
received by corresponding American teachers. While the secondary
teacher in the U.S.S.R. receives more instruction in subject-
matter areas than does his average American counterpart, we
noted certaip deficiencies in the general education taken by the
Soviet student Professional training and pragtice, in pedagogy
are provided by Soviet programs in considerable measure, but
we did not have Gpporttmities to observe student teachers in
action. According to criticism by some Soviet educator's, facilities
for, and the carrying out of, student praitice need improvement
elftsztessolomssolmi=4

1 For sump* ow W. K. Media sad caw% reto Tosekkg. of Social Maws and ffnessuitioo
is Soda Schools. U.S. Department of Hooltb. EduestIon. and Wolfant, Moo of tion..
Waoldastois 1911% 0 p.

41,

vs;
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All graduates of the iiiirear programs must write a thesis andpass a State examination in addition to passing regular coursetesta. Considering the entire teacher education program, ouropinion is that except in the field of general education (liberal'arts), the Soviet secondary teacher graduating today has a levelof preparation abeut equivalent to that achieved by a graduate
from a 5-year program in an accredited American university or
college. Up until the present time, the Soviet studint has required
15 years to complete his program; the American, 17 years. We
note, however, that Soviet schools are increasing their primary-
,secondary program to 11 years. It 'should also be remembered thatthe school work in the U.S.S.R. goes on 6 days, compared to 5days in the United Statek.

In connection with this observation, we wish to point out thatin the United States the trend is to require 4 years of college-
level preparation for elementarras well as secondary school teach-ers. At the present time the average classroom teacher in the
public elementary and secondary schools of the United States hashad 4.7 years of higher education. In an increasing number of theStates a fifth year of training is required either before a person
may begin to teach in secondary school or within a stated periodof time thereafter.

Inservice training for teachers is highly developed in the
U.S.S.R. The emphasis, facilities, and .personnel relating to the
inservice institutes' programs impressed us, and teachers are
encouraged to upgrade and update their teaching periodically.This situation appears to aid considerably in the adoption of new
methods and practices, which is now taking place on a massive
scale.

Educational Rssearch

The magnitude, *scope, and energies characterizing Soviet re-
search programs in education impressed us. While this work is
more or less centrally directed by the Russian Academy of Peda-
gogical Sciences in Moscow, much work is going onrboth system-
atically according to plans and experimentally. The findings of
the large and coordinated staffs in the various research institutes
appear to influence considerably whit goes on An the schools: In
this regard, through current changes, Swift sithoola are feeling
the effect of educational research and most likely will continue
to do tux Limitatips imposed by central controls &Amor, ho-
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ever, to circumscribe research activities and to hinder develop-
ment of regional solutions to meet regional needs.

Physical Plant

Buildings and =Aerial equipment that we observed seemed
inferior in design and construction to standards in U.S. education.
Soviet educators with whom we talked tended to put less emphasis
on material facilities than on mastery of subject matter. However
some of them admitted that more and better material equipment
and facilities of higher quality could enable Soviet students to
acquire better habits in performing practical work. In the schools
we ited, visual aids, were plentiful and often skillfully made.

Quality of Education
tt

It is unwise to attempt to reach valid and definitive judgments
o the quality of education on the basis of limited observations.

the schools and classes that we visited, indications were that, .

the main, Soviet education is effective in teaching certain
emic and technical subjects. The academic curriculum directs

upila to steadily rising conceptual maturities, in mathematics
and sciences at a fairly rapid pace. That 'has been the design
and purpose of Soviet education, but as we know, that design is
undergoing change in the U.S.S.R. The same pattern has applied
to studies in the social science and humanities area.

In our view, there is no adequate testing system used in the
Soviet schools to ascertain the .real level of achievement reached
by students. Nationil requirements are indeed published annu-
ally for examining purposes, but the required content of these
,examinations varies little from -year to year. Furthermore,
questions in the sciences are made up from official problems
manuals which are available' to all schools and which provide
pupils with the very material to be used in the examinations.
local schools and distrbga make up their own questions in other
subjects (in line with 'national norms), and these can 'vary
significantly In difficulty and appropriateness ;* and we do not have

f-sily published information by Soviet authorities on the scores
made by students .on a lational scale. All of these factors, and

0
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others of a leas tangible nature, prevent true' evaluation of Soviet
schotastic achievement.

In classes of polytechnic education, we found that the workdone in workshops was not as high quality generally as that donein American school workshops. Similarly, the quality of the
finished technical drawings that we saw could be improved, al-though there were exceptions. Furthermore, the scope of the
technical drawing courses is narrower than in American schools :for example, architectural plans are not included in these clams.A number of workshops (wood-'and metal-working) were poorly
lighted; their benches and equipment seemed crowded and in needof space, and machines sometimes lacked safety guards.

Reorms
The most impre3sive aspect of Soviet schools today is their

tremendous effort to reorganize their curriculums.,and methods.The focus of this effort is to introduce 'polytechnic-labor education
along with the traditional academic program. In this way. Soviet
educators aim to transform their schools into dual purpose Insti-tutions which can furnisb yoyfrah the academic basis for higher
education as well as a practical preparation for Soviet living.This new program is the first attempt to diversify Soviet secondary
education since the reforms of 1981 -82. The diversification lip-
pears to be limited in kcope, concentrating on deepening y6t4hs'
practieal understanding and ability to apply theory, and on tridn-
ing them in a worker specialty in one of several main occupatiOnal
sectors (industrial, agricultural, trade, transport, etc.) of the
national economy. In general, It appeaiss to us that Soviet leadenin education have also assigned themselves the task of building a
solid basis for the general and technical upgrading of youth, not
only of this generation but also of future geirrations.

Industrial and agricultural/ sciences and technical developments
are now causing °Soviet educators to think about future needs for
readapting the schools to give mon appropriate instruction for
the incipient age of automation, atomic power, and space', We
consider the new Soviet program to be a dynamic move, ind
seems to promise the crystallization of new philmophic mix:opts
in education ale well as the emergence of many practic4I end
material problems. Soviet educ.ators tell us that, on the who*
they are optimistic about the prospect for their important plans.
4It will be interesting, to say the Wet, to observe the
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Soviet educational measures and their role in Soviet cultural
development

In the light of our own- experience and our knoivitdge of
American programs resembling polytechnic education, we are of
the opinion that at the present time Soviet general schools require
more time in practical arts ork than. do similar American schools
generaW. At the same si e, the Soviet curriculum is narrower
in scope than the American curriculum. We feel that differences
in economic requirements-. and technical background in the two
societies account in the main for this situation.. the size, character;
and future plans of the polytechnic program in the U.S.S.R. are
such that we must consider it as an integral part of the Soviet
philosophy of education. It is not a subject but in fact a type of
education, and other subjects in the curriculum, such as hysica,
mathematics, .chemitit4r, and biology, contribute to the polytech-
nic arts. Geography and language training are also considered
to be pertinent to the development & polytechnic education.

The new polytechnic curriculum, if fully implemented, will give
the, Soviet general school a technical-work experience grogram nit
before attempted by schools of a modern industrial nation on ellen
vast scale. The skills aspect of this program, begun in the school
'shop (or garden plot) and culminated in the factory (or on the
farm), alms to provide pupils with a choice of specialty training,
but this choice tends to be limited by the enterprise located near
the school, with which the school officials arrange cooperative
work programs. The shop work and cooperative work experience
with industry and agricultaw are fo organized as to contribute
to the national economy while teaching youths the applications
of theory, general technical knowledge, and Inculcating attitudes
toward labor and laboring people. After the tenth grade, how-
ever, it seems to us that the work experience has more productive
than educative significance. By that time, the student has chosen
his work specialty, knows its basic requirements and techniques,
and has acquired a certain proficiency. Apparently related to
this situation is the Government's new requirement that first-
time enrollees In schools of higher education have 2 years' work
uperienee.

One important part of the reforms -tinder way Is the grm
number of boarding. schools.... While our vhdts to this type
school were brief, it was clear to us that Soviet authorities are
giving careful attention to this pew school.. pe

Otw aducatkmal mission to the 1.1103./L helPed.to deepen out
of Soviet.educalloii; already nourillied by others'
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previous visits and reports, and helped us to determine moreprecisely than before the actual performance of teacher and pupil.This understanding enables us to appreciate the 'fact that theschools in Russia and other Soviet' republics have been striving,.on an increasingly mass basis, to meet the particular needs oftheir type of society. These needs are determined manly byindustrial plans and by a centralized political system dedicatedto a materialistie philosophy. We are encouraged by the factthat our Soviet visit reconfirmed our dedication to developingAmerican educational institutions along the lines that they havehistorically taken and to stimulating that development still morethrough such experiences u this one.
What the end-results of the major Soviet reform in educationwill be is not for speculation here. We have attempted to describesome Of the }prominent aspects of that reform and the pathdesignated by Soviet authorities for it to take. We sincerelyhope that our efforts will be of service to American educators,and to interested educators everywhere.
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Tut DOCUMENTARY MA 7101UAL8 that follow have been selected so as to Otte as
complete a factual aceourq RS possible of the situation and devrlopments in
S-off education, with -special reference to our mission. An attempt is made to
wire the interested reader and student a body of referent* materials in
English, not otherwise available, which can be of as both in ma_k ng
studies and in following trends of genera]-polytechnic and teacher education
in Ow

To accomplish fully this service, an even more complete tlocumentation
could be provid_ed. Normal spa,* considerations, however, require representa-
tive It,.

NOTLThe curriculum tables that follow have been adapted from
official study plans (tlefietrnye plant') published by
Ministry of Educktion aid the U.S.S.R. Ministry of Higher and Special
Secondary Education. 4:urricrulums for pedarogical institutes are taken
from. Liatbrrye plan -Wagogicheskikk ilistittitov (1957).

In eadi of the turriculums reproduered here the following symbols
;have absen used consistently:

"Ix!" after the number of hours per week in a semester column and
separated by a &aroma' ( 1) indicates a report required in that semester;
for example, SIR=. This report is an oral test taken by the student In
the preeemv of the instructor in charge.

", a r1y ple4.-.ed, indicates an examination required in that
ampeatir.

"P", similarly placed, indicates a special projett required In that
asme4ter.

MLR", similarly placed, indicates a laboratory report due in that
semester.

1
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APPENDIX 1
Curriculums for khools of General Education R.S.F.S.R.

A

Toblo A. Currkulum for 10yoor school (195546)

Subjecti

1

1. Russian language and litera-
ture 1

2. Mathematics
3. History
4. Constitution of the U.S.S.R..... _5. Geography--- - -' - -- - ... as6. Biology_
7.
8. AsVonomy. '
9. Cbunistry

10. Psyehology
11. Foreign language
12. Physical education
13. Drawing
14. Technical drawing
15. Singing
16. Work and practical exercises_ _ _17. rractice in wiculture with

agriculture machinery andin electrotachnology18. Excursions

Total

Number of hours a week in each grade 1

1 2 3 . 4 8

6

6 7 8 0

I,

10

2 3 4 5 7 8 8 ti
......s.._

ter_ r
13 13 13 9 9 8 6 6/5 4 46 6 6 '6 6 6 6 6 6 62 2 2 2 4 4 4

-__-_ --i 3 1
.. --42-:-.: 2 i iii 3 _. .2 2 2 3 2 1 . _ _

1
2 3 ,3 4 5/4

_ _ _ _ i 2 a 3/4
4 3 3 3 32 2 2 2 2 2 4 2 2 21 1 1 1 1 1 _ _ -w_ _ . _ _ _ , _ _ _

i 1 i i1 1 1 1
1 1 1 1 7 2 _ _ _ . _ _ J.

- - - - - - -- --- - - - -- - - 2 2 2

24 24 24 26 32 32 32 33 33 33

Total
hours

By
the

week

12

84.5
60
20

I
14.5
12
18.5

10.5
1

20
20
6
4
6

10

6

By
the
year

13

2,788
180
iteo
as

479
396
514

31
347

33
663
660
198
132
198
330

293

198
188

9,857
1 In grades 1, 2, 8, and 10, the school year is 33 weeks: in grades 4-9, 34 weeks. Six school days

in each year are devoted to e:CCurtions.2 From the general number of hours, given over in grades 1-3 to the Russian language, 2.
hours a week are allotted for teaching penmanship in grade 1, and 1 hour a weekAvrades 2
and II

3 The course in the Constitution of the U.S.S.R. was not taught in the 1957-58 school year tograde 10, since the students in grade 10 had already bad the mune in grade 7; in this way 1 hour a
week in grade 10 was released in the 1957-58 school year for the improvement of the knowledge
of those studying in the Russian lankuage or other coursesat the discretion of the pedagogical
council of the school.

SOURCILE. N. Medynskii. Proeveshchenie v SSSR. (Education in the U.S.S.R.) Moscow,
1955, p. 84.
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Table C. Ixperimental awriculunt for grades 9, 10, and 11of urban schools (195741)1

Subjects

Number of hours a week*
in each grade Ibtal hours

a 10 11

1 2 4

1. Literature. 22. Mathematics- 43.
4. Ulittlii. Cosetitution II,

3
6. Zeosomic pograPhY .., 36,

47.
L Chemistry 2Biology

110.0. P.=
11. dra 3

212. 'donation 213. of iadustrial vsoductioo 2
Total

14. Production (theoretical and practical)training and production work

4

a
4
4

2/13
a

2
0/2

24

12

a
4
3
1

2

2

2

1

By the
week

By the
year

6

297
12 446
10 W5

1 34
a 117
a $41
1 $9
7 252
1

302
se

8
2 78

3
6 1

19017

1$

IS

70

36

1,640

1.314Total 34Extracurriadar -astivities (sport, var-ious typos of art, etc )
4101.10011

36

3

36

3

106

a

Noirs.(1) Acadian's year in grades 9-1 is 31 weeks, and In grade 11 le $4 weeks. (2) Fromthe total number of hours whisk are provided in ptyduction training and production work. fortheoretical study there are allocated 2 bows per week in grads 9,4 hours in grade 10, and hoursfa grade 11.
Sousas.--8. G. likapovalasko. Seedfasaie obsehesi's prefecoditeragac !rodeos whim&°UMW.. (Combialair instruction with produetiou work of pupils. An =perform of fifty eshoolsin the Ilt.S.F.Lit.) Moscow, R.S.P.S.Rt Academy of Pedagogical Selwasse, 1$11S. P. 111S.

FOOTNOTES TOR TABLE B

(Coatinued from Page 219)
bad already bad the mune in grade 7. Therefore from the 5 hours a week.devoted is the essond halt year Is grade 1 to the Meters of tkaboar was used at the discretion of the direstor of the mho&Oat at the total boils. devoted to the Russian knew.. Man per weekis allocated p in grade 1, aad in grades 1 and 3, 1 hour a week lausually

4 In S. d, sad 7, hours week is allotted in each for fall sad springwork at the whoa pried.. area.
II In adages to praetisal ezersiess and odasationally productive practim°conducted is grades 1-7 and 3-10 during the school (rear, there Is provided fora. Zdocationally precluctive practise is urban achooleA-at the school's primp-ties area --wt the transitions from grad* i to 6--1 working days, and from grads.6 to 7-6 mating dam at Ube r,ta of I hours a day; in the rural schools, thesehoore plot ors a oWlye farm. on the transition trona grade to 7-12days at the rate at a boors a day.b. ea productiva practise In airricultan upon the transition fromgrade S to 9 foe mai In the tutu sad rural oeboolo for 24 working days at4 hours a day.

e. At tie transition from grade 9 to 16, educational prodostive praetiseagrieulturo foe peptic Is rural eshoob-414 working days, and is industrialseta fee pupils in urbsa "chub for 14 working days at 4 hours
41116001,ti_. B. Department of Health, Zdaeatkva, aura Whir% Nies oflabasstiva. !WM Cemesiteboat -fe idoestiels. (Bulletin 1959, No 1$) Reportf the First 011isial U. B. Edgestios Wok. to dm VAAL Washington.. S. Coverseasat Pristing Oise, 1069 pp. 46-41.NolaTor bashing puplb in %tee 10 soradleal advise of a meter oar(trootoe) then is &Moe le Wood he mob pup11.
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Tab le D. Ibtporimontal curriculum for grades 9, 10, and-11
of rural schools (195$49)1

6

Subjects

Number of bolus a week
is each grade Total bouts

10 11
By the
week

111 4

1. Men tos
2. Mathematics
3. Histoty
4. Corti WOG. d the U.S.S.R. (Civics)
3. Economia geogymby
6.

7. =tiny
S. Chemistry
S. Ma sa10. Zlcd

4 11.
12. Technical drawing

Total

13. Psi of agricultural=atiot. and
practical)

Total

14. Productive labor (6,hours per day)...
Extraeurrieula 1vities: (sport, var-

ious types of art: etc)

4
a

4

I
3

1

28

4 4
a 6
4 a

0/2
2
3 4

2/0
3 a

3 3
2

2

28

S

36

64 days

as

54 days 18 days

a a

lay
12

1

4
11
1

S
2
9

3

By the
year

St

24

108

126 days

9

363
400
370

32
130
238

$2
246

410
276
1St
90

2.376

786

3.312

756

276

1 This curriculum was tried out In a number of different schools.
NomAcademic year In grades 11-10 is $0 weeks, and in grade 11 is 12 weeks.
Sounci.-8. G. Shapovaleako, ed., op. eit.. p. Ni.



SOVIET EDUCATION PROGRAMS

APPENDIX II
Db.

Currkulums for Labor-Polytochnk Schools of
General Education

Table E. IMP Study plan for 8-year school

Subjects

I

1. Russian language
2. Literature_
3. Mathematics
4. History. Constitutiop of U.S.S.R_5. Nature study
8. GearaPb77.
8..
9.

10. T1eehni I drawing__ ___
11. Foreign language

Total
12. Drawing
13. Music and singing
14..-- Physical education

Total
15. Labor instruction
16. Socially-useful work
17. I N productive practice in

es 5-8, 2 weeks earth year atend of the school year.i

.. 1M. M. IN. . .1

Total

Grand Total

Number of hours a week in each grade Total hours

12

6
qk a. to

1.01111...110.

2 3

4

12

6

12

-a-

4

10
MD

6
2
a
al

IP MD Mb

6
By the

7 8 week
By the
year

3 le 11

,6 6
2 3
6 -IP 6
2 2

2 2
2 2

2IM m. DM

qo

IM DO

DP M 4

18 18 18 21 24 25
1 1 1 1 1 1
1 1 1 1 1 1
2 2 2 2 2 2

aamanall

3 2 62 2,1842 3 10 3576 5 47 J,8632 3 11 391
- 8 1052 8 2862 2 8 2862 3 7 2492 2 4 142

1 1 2 713 3 13 465
VIMMAme valmMIO

25 26 175 6,199
248

1 1 8 283
2 2 16 566

4 4 4 4 4 4
2 2 2 2 3 3

2 2 2 2

2

24

=a,MME.MMIMMID

2

24

4

26

1MMED

4 3 31
- 3 3 20 709
2 2 12 426

41 5 5 5

29 133 34 34 34

32

180
. eaMaIDDI

1,315

238 8,611

1 Rumples of practice are : Tending public parks, raising poultry and rabbits at collect:iv,farms, performing simple shop operations in industry, et. Si. K. Afanseenko. "The SovietSchool System Reorganised," in USSR, No. 10 (37) , 1959, Washington, Illisbassy of the U.S.S.R.in the U.S.A. P. 47.
NomThe school year will begin on September 1, and terminate 1) for grades 1 to 4, onMay $1; 2) for grades 6 to 7, on June 19; and 3) for grade 8, on June U (including examinationperiod).
The year is divided into 4 quarters; a vacation period follows each quarter as Mows: No-vember 54 (5 days); December 30-Januar 10 (12 days); Mira 2441 (8 dais) ; and mann*vacation after seised closes.
The length of the school year for the various grades is as follows: Grades 1 to 4, $5 mob;arias' 5 to 7, 38 weeks (including 2 weeks for socially-productive practices); and grade 8, 119weeks (including 2 weeks for sociall-productive practice and t weeks for preparing for andtaking the final examinations).
Souscas.Uekiterebsie gasete, August 29, 1959; and Neredisoe obvesovenie, No. 11 (No-vember) . 1259, PP. 9 if.
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Table F.Study plan for.urbon 'mondial? school with
production training (planned aftor 1963)

Subjects

.
1

MMOIMMIMIONMImo.

1. Literature... .
2. Mathematics
3. History
4. Constitution of U.S.S.R..
5. Booboos* geographY
6.
7.
8.
9.
lOe

11. 11 --r-
12.

=1:and=roo

Number of hours s week
in each grade

9 10 11

Total hours

By the
wear

By the
year

8
4
2

13. General technical su
(theoretical sad in
and productive

Grand Total
Optional activities 1

2
a
2
2
2

,
2
2

.4

3
4
4
2
2
2

2

a
2

41111..M.

24

12

36
2

24

110

36
2

24

12

36
2

9
12
9
2
4

10
1
7
3

7
a

72

108
6

6

339
452
835
70

148
382
39

265
117
78

261
, 226.

2,712

1,558

4,068
228

1 Indications of kinds of optional activities offered are not available to us.
Not. The school year will beghron September 1 and end on Jun. 26 (including 4 weeks

for preparing and taking final examinations. The year is divided into two parts, front Septem-
ber 1 to December 2$, and from January 11 to the end of the school year. Each grade will have
a school year of 29 weeks.

Sounals.Bante as cited in footnote to table I.

a

r
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Table S. IM1 Nadi plan for rural secondary school withproduction trIthting (planned OW 1963)

Malabar d bowsaws*
la sash grade Total bouts

a By the By the10 11 week Year

1 a 4 S

esimo....
S

1. Lltevaturs.....,...
2.
3. History
4, Coustitutiose
5. Zeomariegscierspity..........,

=a%sty
a.
7..
S. CIMMOhOr, ..... ft M geo im ft .............

OM*MILO *
10.
11.

.0 .
1420 111.111=lamo lb

Total- _
18, Fundamentals of pevductioa

aad procketion tiascasties1 and Oast
1604 isetneetion.... gib 11

O

I

$1

a

a 4 11 3354/3 & 14.5 4454
a
4 11

a $4
36. 643/2 2/3 is 155a 3/2 i 12.5 310

1 1 soa 3 5.5 161
4 130
X.& 75a a 9 276

2 K-,./- a 7 116
1.0.

as 29 a 2 AN

14. Productiv. labor seceediag be seasoss: ,

days- ft,

bouts:- .
Grand .

13. Optional activities 1
4 ow

614-

ae 106 3.312
sr,

1.1)
ft .

2
.. .. ...C.._ --Cm...

2 4
4,062

164

1 No indication of the specific kinds of optional setivkies to be offered is aow available.Noes --$M remarks under Not* in table F.
Betracs.---Nerednee ebresovenis. (Public Zdueatioa). No 11 (November). 1355. pp. 111-11.

.11

V

-)
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Table H. Study plan for evoniqg (shift, seasoned) secondary
general educational school (plasmed. after 1963)

Asammttl.=411111.1.1111.1110.1111

1

1 Literature- -
4 MatIssenstie;

Vat lartitko of VAAL
5. geosomie gsograpkw,

7.
PhYsita.,_
Astreaseny

IL Chemistry
9. -- -

I0.
11. Payslips lameness-

Total-
12. Optional sties ;Rising popes' vocational

quailitations. .4L

13. Cousnitatioas

°road Total

Nungrei al hewn a,wesil
in sash grade Total hours

by the week

9 10 11

2 4

1

i
1/2
2/1
1/2
2/1

2 .2
3

3/1 2
1

2/1 1/2
3 2

0/1
2/1.....

1/1

Im

-21
15

2

lb -1b

2 2
3 3

a
4.3
1

a
0.3

1.5
1.3

45

a
a

eo

MM.Poi evening shift sebook. the school year will be 36 weeks; mid for walking seesonalwhoa'. IS weeks. Is tin -eleventh grade of the evening kldft salted, 3 weeks are to be taken
year final exandnations.

Tbe sebool year starts as September 1 for ~slag shift schools, and it is divided into twoparts. with a vacation of 10 days (January 1-14) separating them. .
Correspondence lessons are to be organised for those persons wbo cannot for various reasons

. Mew the regularly establisbed program.
Sems.---Narsdnes ebreseeessie (Public Education). No 11 (November). 1 SU, pp. 11,13.

IP
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SOMT EDUCATION PROGRAMS

APPENDIX III

nNntal Schools In R.S.F.S.R. (195748)
UM* I. a- Urban% schools

i

I .

Number and location of school 15 i Number and location of school
Vill

IS] I* i 111 I 11Z Z Z
.....__.-

1 2 i 4 II II
01.10....... . ..........

1. 475 Moscow 65 16 21. 22 Rostov-on-Don. _ . _ . .... 58 132. 881 Idoecow 64 6 22. 28 Taganrog_ . _ . .. . _ __ . __ 63 43. 204 Maectow 46 14 23 U Ivanovo 58 54. 807 Moscow 46 7 24. 1 ftelisarnd........___. 41 3q. 287 Moscow. 52 10 25. 4 &alingrad... . . _ _ . _ . . 46 3& 503 Idasoow 65 10 26. 6 Nevinnomyek . _ _ ..... _ . 86 137. 16 Mosoow 46 3 27 47 Knestodar 125 98. 529 Moscow te 1$ 28. 17 Sven:Gov* 52 49. 441 Moscow 55 8 O. 27 Sverdlovsk._ . _ _ . _ . . ___ 57 710. 155 Mowry, 53 7 30. 10 Novobitek. _ _ ..... _ . . 4$ IL.11. 3 Orokbovo-lnevo 31. 47 Novosibirsk._ ..... _ ... M 9(Moscow Maser). - ... S.I 8 32. 911 Novosibiralc.... _ . .. .. 44 1112. 3 8 Le n i n g r a d- 8 2 8 33. 17 _ _ . . - - - -_ ... _ ...._ 55 313. 118 Leaiograd 58 12 $4. 91 Cheliabinek......,... ... 57 814. 139 Leningrad- 52 12 U. 2 Mocehanek____ _____ ___ 59 k 515. 866 Leningrad. 53 11 38. 10 Ufa. 65 716. 4 . _ .1:2ii7i.iiii 41 , 8 37. 9 Nishnii Tagil__ . _ ... _ . . 80 220. 4 33. 26 liesan°17. Oblast) 65 7 39. U Krasnodar- .. _ ..... . - - - - - - - - - -18. 133 °aria 111 9 40 281 Leningrad19. 13 Deershinek 57 7 41. 20 Rostov-on-Dos22 Tuts ao 16 42. 110 Kasalmok-Urolsek

8ounam.-43. G. Sbapovalenko, op. sit.. p. tOL The reader le advised that this list of expo.rimental school is by no means vs. We love evidence that a number of other schoolsin the Ruodan Federation, not to ineation other Soviet Republica, have significant exporimental'program&

Table J. 11.1. Rural schools

Nome of School.
414

1. Starondnekil Secondary. No 11__._
2. lillisavotecokil Seeondar,------ -
S. Siverekii Secondary__ ___

4. School in Mentor/ of Lenin
5. Irminehinskil Secondary__
L Pokrovskii Secondary
7. Olginskil

9

ma

.11

vs

.1

111 111,....111.

Location Of Scheel

re

Krasnodar Kral. R.S.F.S.R.
Leningrad Oblast', R.S.F.S.R.
Leningrad Oblast', R.S.F.S.R.
Moscow Most'. ILS.F.S.R.
Masan' Oblast'. R.S.F.S.R.
Rostov Oblast'. R.S.F.S.R.
Stavropolskil
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SOVIET EDUCATION PROGRAMS

APPENDIX V

Study Plan for Training Turners'

Showing the hours per week devot"i to each class during the four yaws oftraining in ak,cial vocatJonal .scbools

I

FtEIFT YILAS

Geebend studs', elver
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4
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2
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232 SOVIET EDUCATION _PROGRAMS

TmaD YRAZ

1

I. General studies cycle:
1. Georgian language for the Georgian
2.

=dm
language for the RussiantrouP--;3. Russian language and literature forthe Geo a group

4. Russian and literature forthe group5. Mat
64 History

8, gtolgogy_____raP
7. hY

9. Physics
10. Chemistry............... -11. Foreign

111. SID12. Political echtcation.
II. Production and technological cycle:1. Production training2. Special technology3. General

4. Mec
5. Principles of mechanics_....... _Principles of electrical technics_ _7. EConoMics and production organi-sation

a

... 416 f Olo .....

III. Physical education

l

Pint
quarter

(9
weeks)

....

3,

2

3

5
4

2
2
2
2

12

1

Q

2

Second
quarter

(8
weeks)

a
sm ...

3

2

3

5
4

11

2
2
2
2

12
2

1

2

2

Third
quarter

(13
weeks)

4

3

1

3

4
5

mlb

2
2
2
2

12
2

1

2..... _

2

Fourth
quarter

8
weeks

3

1

3

3
6

Mlb

2
2
2
2

12
2

GED

1
2

111

2

2
weeks
=111

111. .

1

m

40 am

Total
bourn

71l
121

55

121

161
181

78
76
76

24
1 am

Oa mm

M Mb MD OD

a a

Mb.

528
76

ss
76

76

See footnotes at end of table.

4

I
r %

41°

j

$

1P

4.



1

APPENDIXES

Fourru Y SAS
a

233

Classes

______

First
quarter

(9
weeks)

Seoond
quarter t

(8
weeks)

Third
quarter

(11
weeks)

Fourth
quarter 7

Total
hours
for the
fourth
year

Total
hours
for all
four
years

13
weeks

1
week

____

1 2 4 5 6 7 8

I. General studios cycle-
1. Georgian language for the

.
s

,

Georgian .. _ _ _ .... 464
2. Georgian for the

Russian 4 A 484and8. Russian literature
for the rgian group . _____ ______ _______ 137

4. Russian and litera-
ture for th Russian group 137

5. Mathematics
6. History ______ ______ _______ 1567 .,, 76,Geography
8. Biology 236
9. Physics 2 2 2 56 132..

II. Production and teehnologic,a1 cycle:
1. Production training 20 20 27 0 41 41 1,211 4,823
2. : - .ial technology__ .. _ 5 4 2 10 2 125 369
3. I' eneral technology of metals _., 160

.)1. Mechanical drawing or r_ 198
5. Principles of mechanics 4 4 2 ______ ____._ 90 166
6. Principles of electrical

technics 5 4 2 _ _____ 99 99
7. Economics and production

organisation 2 2 38 38

LI. Physical education 2 2 2 56 292

Uchableyi plan. (Curriculum.) Approved by Main Administration of Labor Reserves attached
to U.S.S.R. Council of Ministers (June 20, 1957). Curibriculum used in Vocational School #6,
Tbilisi, Georgian S.S.R.

2 Followed by 1 week and 5 days of vacation.
3 Followed * 6 weeks and 5 days of vacation.
4 Study of the principle of personal hygiene and industrial sanitation has been transferred

from product:Jai! training to special technology.
5 Three days 'are allocated for taking examinations in the Course on the general technology

"Arlikehefourth quarter of the third year is followed by 2 weeks of examinations.
Followed by 3 weeks of eximinations and 6 weeks and 6 days of vacation.

.1 The total urs for the fourth year when calculated by multiplying the hours per week by
the number of weeks, do not always coincide with the total given in column 7; nevntheless they
are shown op the original Russian document givis to us in Tbilisi.

9 Students who have not reached 18 years of age in the last year of the study program *ill
receive only 86 hours per week in production training.

to Two hours per day are devoted to consultation dealing with final performance work.

4

.4

V'
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SOVIET EDUCATION PROGRAMS

APPENDIX VI

'Inventory of Equipment for School Workshops

r

Name of Equi'

I,.

instruments, a tvices

(Grades 5 through 7)'
I. Machine Tool Equipment

Quantity
Screw-cutting lathe with at-

tachments ........ dawn.
ab

Drill (table mounted) with
bits for drilling holes, di-
ameter of 12 mm.

Woodturning lathe with at-

2

Name of Equipment,
Instruments, and Devices Quantity

tachments
Combined joiner machine with,

circular saw
Grinder

4 Wet grinder with mechanical
power-driven motor

2

II. The Equipment, Instruments, and Devices for Metal Work

A. For General Use
Checking (surface) plate--

small 1
Marking gage for mechanic

(height gage) 1
Micrometer (from 0 to 25 mm.)
Angle gage 1
Spiral drills, various types 120
Steel plates, 300- x 400 mm.

(or anvil on table) 2
Vise with jaws, 120-240 mm.____ 1
Hand clamp vise ..... _______

Hammer for mechanic, 500 g. ___ 3
Sledge hammer, 1 kg. 1
Metal shears 1
Hand drill 1
Tap wrench 2
Die plate 2
Screw taps 20
Cutter die and thread chaser 40
Thread gage - 2
Electric soldering iron 6
Simple soldering iron. _ 2
Blowpipe torch 1
Various types of wrenches for

nuts 20
Monkey wrenches ...I...am,

ea, N. aa

Files, various types 50

Needle files 100
Various cutter bits (face cut-

ters, cutoff cutters, etc.) _____ 80
Countersink reamers, various

types
aa...M.7.M.araaroam

Broach bits, various types
Groove chisel
Combination cutting and,

twisting pliers ______ 10
Mandrels and holder for

riveting 15
Handles for tools 100
Brusies for cleaning files

7
10
8

B. For Individual Use
Workbench (combination) 20
Steel plates for table 20
Vises for mechanics with 100

mm. jaws 20
Hammers for mechanics 20
Electric solders (hammer type) __ 20
Steel scale ruler 800 20
Sliding calipers 20
Compass marker 20
Outside calipers wa .= ao mlab awn.. ass.a. O. 20
Scriber (marking tool) 20

20
20

Center punch 40 .1.00 aaam ...mho MP OM.. - off*.w. :a aram..

1 A. G. Dubov, Prakticheskie saniatiia v sechebssykk issaaterskilsh (Practical Stadia. in VWSchool Workeheyith. Moscow, R.8.F.S.R. Academy of Pedagogical Sciences, 1967, p. 1911402.

,T
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Nome of Equipment,
Notnitssonte. and Devices Qwentitit

Chisels for metal.__________ 60
Hand hacksaw __ 20
Snippers for cutting metal by

hand 20
Bastard and smoother files,

various cross sections and
sizes _____ 100

235
Nome of Equipment,

Znetrumost, thud Devices QuelgigtV

Flat pliers _ 20
20
20
20

Round nose pliers___________
Cutting pliers
Screwdrivers
Wooden mallet for working

with sheet metal
Drawing set

mo M
20
20

III. Equipment, Instruments, and Devices for Work with Wood

A. General Use -

Marking compass
Bevel square __

Protractors r
Pincers _____

Clamps (metal and wooden)_
Frame saw, various types
Saw, rounding (keyhole) ____________

Handsaw for joiners, wide and
narrow

Coping saw 0
Tables for coping saw_____

Planes
Channel molding plane
Grooving plane
Wood chisels, various widths _____

Wood chisel semicircle (round
nose)

Gouge, various
Bits and brace___________ ________

Flat drills, various designs

.. ay... a.m. a. .6 aa.
.1m a.m.

.mo

and sizes
Gimlet, various sizes.______________

Awl for woodwork._______________-
Bastard files of various sizes

and cross
Rasp, flat and semicircle

10
Scraper%
Light axe

111100

0..m. 8
4 Circular cutter, 2
4 Grinding stone 10

Honing stone for sharpening
tools . . m... 10

Blades for coping 200

10
20

6
21

4
10
10

2A

2
1

15

10
10

B. For Individual Use

Workbenches (combination)
Folding meter (folding rule)
Steel rule for scaling 500 nn._
Marking squares
Surface gage (simple) __---- - - - - --

Light hammers for carpentry__
Hacksaw blades with raker

toothon a m. .41M .M.= . 20
40

20
20.
20
20
20
20

Flat chisels, 10 and 15 mm.
Butt chisels

3 Mallet ______

Rough plane
Planes
Smoothing planes
Screwdrivers
Glue pot, volume .5-1 liter____
Handles for the

Map ..

30
5

20

20
10

ma.. a. ...m.

20
20
20
20
20
20
2

100

W. Various Equipment, Instruments,. and Devices

Saw blade clamps
Saw set .M1 . 40..
Device for sharpening plane

iron, chisels
Electric plates
Glass cotter

41101414

dn.& ammo in, ,...m.... .1
Drawing set 4

The set of drawing instrui-

1 ments (drawing board, rule,
1 squares, irregular curves)._ 1

Oiler (oil can) 2
1 Spatula .M.SOMPOPMNIMINOmFrolil

2 Brushes for glue 20
1 Brushes for various painting
1 putposes aro. .. 20
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V. Visual Aids, Charts, and Literature

Nam. of Equipment,
Instrumento, end Doric*, Quantity

Collection of samples of wood __ 1
Collection of samples of

metals and alloys_i_
Collection of samples which

could be extracted from wood
Study chart on treatment of

woodwork 1 MEMO. .110 M. a. 0.

Study chart on metalwork._.
on safety engineering.__.__

Nome of Equipment,
instrumento, and Doi/icor Quantity

Chart on individual types of
joiner work, mechanic, and

1 electric assembly work . ________ 1
Library pertaining to method

1 and technology of joiner
work, mechanics, electric

1 and assembly work, and
1 various types of reference
1 material 1

VI. Furniture and Inventory

Table for teacher____________

Chair fot teacher_____________
Stools for stidents
Blackboard
Blackboard, movable
Lockers for keeping
Lockers for books______
First-aid kit ___

Wastebasket _____

2 Brushes
2 Brushes for clothes__ _

40 Towel (to be used only by the
2 leaders)
6 Shop coat for leaders _____________
2 Hanger for the shop coat.
2 Brushes for the Boor_
2 Table for assembly work,
2 chopping, etc. _

Ispwiromm 1-
20
20

2
1,
6

'2
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APPENDIX VII
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Invsntory of Basic Materials Which are Necessary
for. Studying and for Working Outside of Class

Assignmants. In the Shop'

(Quantity indicated according to calculation for work of six 5 to 7 grades
during the academic year)

Noose of Material Sias QuantityPine boards (from 18 to 35 mm.), first grade______________ cu. m. 2.25
Pine boards already cut to thickness (from 40 to 50

mm.), first grade ______ " 2
Birch boards 25 mm., first grade _ _ .5
Linden boards, thin, first and second grades_____. .5
Plywood birch 3-4 mm., first and second grades___ .5
Glue for carpentip _ t

____ kg. 4
Wire nails for construction from 10 to 50 mm.._________ 20
Screws, semicircle and flat sinking heads

(round and fiat heads)____ _ ______ _______________. 5
Sheet metal steel (also iron for roofing) ______ 100
The black sheet metal, polished, Nos. 25, 28, and 50 ______. " 20
Sheet metal wide, thickness .24 to .48 mm. ______1,__L. __________

A 20
Round .steel, diameter 10, 20, and 50 mm.,

manufacture ST-3_________ ___________ _.._...._:. 75
Strip steel 4 x 12 mm., manufacture ST-8__________________________ 25
Galvanized sheet metal_______ ___. " 50
Cold rolled steel strips .5 mm.___ ________, _____ _ kg. 5
Steel wire, round, thickness .1-2 mm. _________________ 15
Aluminum sheet metal, thickness .5-S mm.______ " 40
Aluminum, round (rod type) , diameter 8-10 mm. " 20
Aluminum wire, thickness 24 mm. . _ 3
Aluminum, pipes from 10 x 8 to 25 x 20 mm. 10
Bass sheet metal, thickness .5-.8 mm. _ " . 4
Brass wire, thickness 1-2 mm.________________ _ " 3
Coiling copper wire, type PESHO and PEBO " 3
Coiling copper wire, type PE or PEL___________ 3
Copper wire for assemblying, naked (plain) " 2
Cord for electric wiring, insulated with cotton fabric, meters,

type PR or PRO _____.___.____........____ linear 120
Solder, tin4ead (type POS-60 or others) ___________________ kg.' 8

" 2Tin . fir1111=111111111111.10111111111111
Straws, diameter 8, 4, or 5 mm., various lengths, type

11341t4 M
Nuts). er..+0
Washer with Kerma
'Glass, ordinary and colored, 24

8
1

10

1 A. G. Dubow. Praistiokoesk vaisistiia v whsle g/th inaatarskikh (Practical Studio. in the
School TIorlsolsoo), Moscow, R.S.F.8.R. Academy of Padagegied tielances, 1W!. p. 205 -204.
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Ebonite sheets, thickness 3-4 mm._________________________ ... 5Textolite sheet, thickness 2-4 mm..... ... .. 1. I 4. . I.
5Porcelain pulley _________ .........._______________ ............. ...... pieces 200Porcelain tubes ______... .......... er .... Or 50,,Tape for insulation ........ . ......_______. ________ .........._ kg. 1Various types of electric flits, such as fuses, re-, ceptacles, light switches, cutting-in safiguard (cir-cuit breaker) , lamp socket,. etc.____ 4. a.Alcohol lac light______________. _______________________.._.___.____

Oil lac light (No. 1, 2; 8; or 6) .. ._ _.
Lacquer of various colors____. __....___________________. ... 3

seta 50
kg. 5

2

Sealer______________ Mb .

Enamel
Thinner

.1 11.

1-

. .-.. wVIM
_ .Ob. ...rm.

gem a. yob mo.

5
.. 8

4
Turpentine 111 O - imp _ ..... M.. 1111 6Sandpaper, Nos. 1 to 8_. . sq. meter 20

Emery paper (from No. 20 to Na 30)

g."

s

p

. - - a =11111

0

t

Haar
meter 30
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1 SmarmContinued
Total laboratory reports
'Total ex#minations 37Total oral reports 47

i'PENDDEES 269

II. )0PTI ON AL COMES
- Seowsitoy How'

Foreign languare 5-8 120Physical education and spurt 1 --$ 420Astrophysics , ..--. 6-7 68-Preliminary seminar 1 -A 204'Educational photography and film manairerven

III. EX PERIENCE iN PROD1TTION WOR It-

Semester 8: 3 ireeks (Aug. 10-31)
Semester 9: 5 weeks (Sept,1-Oct 5)

TYPICAL Cot DI 0 Irr FRED ioa AJLEAS or S 16C IA LI ZA TI 0 N

Thooevt icy a hi siAsemat coal rhirrica
1. Theory of continuous media
2. Further toOks in mathematical physics
3. Further topicsein statistical physics
4. Further topics in electrodynamics
5' Quantum electrodynamics

Theory of relativity;
7. Quantum chemistry
8. Theory of elementary particles
9. The atomienucleus .

10. Quantum theory of NH.
11. Theoretical physics stminar _

12. Qualitatifte theory of differential equations
13. Theory of functions of a real variable
14. Integral equations
15. Elliptic differential equations
16. Hyperbolic differential equations _

17. Operational calculus .

18. Analytic theory of differential equations
19. Computational techniques .

20, Special seminar ..

ism
TOTAL °um

. 952

A

Hours

Eft

34
34
68
68
68
34

. 68
34
34
68
34
68
34
34

. 34

34
34
34
68

Pkvstes of Solids Hours
1. Fundamentals of crystallography and X-rays 682. Structure ahalysis ___ . .._. _ 68
8. Physicochemical analysis ._. 68
4. Roentgenography of metals _. . 345. Special topics in physics of Xrays 34S. Theory of solids __,_________ __... 6fil7. Electron theory of metals-____________ _ _ _____........___._ U& Special topics in crystal chamistry__-____, ..________________________" 84

_

9. Physics of smiconducton_.1._.__ 88
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It

10. Semicouductor devices
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Elements of high frequency technology______

44Technology of semiconductors
Crystallography
Growth of crystals
Crystal'optics
Crystal physics
Alternating currents
Electromagnetic and magnetic measurements
Ferromagnetism

-
M.....

41IMM
om.

Physics of metals
Magnetic analysis
Quantum theory of
Special topics in quantlim statistics

a

Special methods of measurement _____

Theory of transformers (regenerators) ____T
26. Theory of elementary particles
27. Magnetic analysis of structured materials
28. Special seminar

4

TOTAL HOURS

Optics & Spectroscopy
1. Spectroscopic technique
2. Geometrical optics
3. Spectrum analysis
4. Theoretical optics
5. Atomic spectroscopy
6. Luminescence
7. Theory of oscillations and waves
8. Electronics (radio techniques)
9. Molecular spectroscopy

10. Further topics in nuclear physics,
11. Further topics in chemistry

. 0 ______

TOTAL HOURS __. ..._____

=-4

. w

3,4
84
84
08
34
34

4 ,

68
68
34
84
34

34
34

68

1292

m- M. -

a

Molecular Physic,
1. Further topics in mechanics of continuous media.
2. Fundamentals of theory of heat and mass transfer__________
3. ,Molecular-kinetic basis of theory of condensed matter, I _
4. Special topics in. thermodynamic and statistical physics________5. Gas dynamics

Hours

68

34
68

68

84
84
84
68
68

84

544

6. Independent student project _______

7. Special seminar

....- . ...mi..

8. Molecular-kinetic basis of theory of .condensed matter, II....
9. Physics of burning processes___

10. Method of (radio tive) indicator 84
TOTAL, HOURS wo

Hours

84
84
84
34
34
84
68
34
68

Phila.* of Low Temperature* Raw
1. Low temperature techniquee..........1._... 182. Special topics in low tioperature physics (uperiments) 611
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Special topics in low temperature physics (theory).
4. Special seminar

TOTAL HOURS

1. Acoustics
2. Theory of oscillations___

3. Electronics
4. Fundamentals of radiolocation _____

M....1...w low Ilimi a
ft. wm

Radio-Physics

4 .

5. Theory of waves
-6. Impulsive systems _____ -
7. Special course

8.
ICI N

9,.

10.
11.
12. Special seminar

...........

m.

A

........

271

102
68

_ 840

mr 4m.

- m mom...

.. a.

m. moo. "P.n..
.1. a.. mom.. . .0. m. Mb my MM.

1.
2.
3.
4.
5.
6.
7.,
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

.23.
24.
25.

TOTAL HOURS

Geophysics

...sm. * gm 11.1. we

MP.

MM. .1. 4.... . 1 m mo _
4.Mo mo.

a. a. w. omm ....MM..... o. moomm

Hydrodynamics.
.. ______ a.

Theory of turbulence__
Hydrometeorolofical measurements .

Thermodynamics of the
Dynamics of the sea___ - .

011.

Hours

84

64-
34

.84
84

-84!
$4-
34
34
84
68

4. 4.. .

.. Mho.

Hydrometry ......... .....
Physics of ground waters

......
Ms m 4. ......

m

=no - -- - - - - - -
Physics of the atmosphere........... ....,
Oceanography

4.

Hydrochemistry
Dynimics of river
Optics of the eea
Acoustics

..
- _ MED.

11 a.m.

Molecular physics of the sea
Seismology

; . .--_ _ _

. . .
oo ......... .. as

UMW.MN. 0. WM
SehlIMOMetrY 4Ornorm Im 0.01 .w
Earth magnetism
Gravimetzics

. WOM . WmIIIMIMO- .......-
Physical geology mom ...mom Mo., 01
Thermodynamics and dynamics of the atmosphere______________
Economics of the sea.__ 11.1.......
Theory of p..........____.......... i v. a.m.,. . MI. Mr MO .. Mb m M..... MD.. O..

Synoptical meteorology ....Mb 41 . a

640

Hours

68
68
84
84
68
68
84e
84

102
102
84
84
34
84
84
84
84
84
84
34
68
68

138
68

Physics of the upper 162
alliML11111.11111111111110

TOTAL 1110rnte Mo ...4. 1826

t
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APPENDIX X

.Topical Outlines 0 Required Coursis in Ethication
at Pedagogical Institutes

PEDAGOGY (120 hrs.)
A. Lectures (70 hrs.)

1. General Theory of Education
a. The subject and its methods (2 hrs.)
b. Aim and tasks of Communist education (4 hrs.)
C. Development and upbringing of children at various ages (2 hrs.)
d. The system qf public education in the U.S.S.R. (2 hrs.)

2. Principles of InstruNon and Didactics
a. Nature of the teaching process (4 hrs.)
b. Principles of didactics (4 hrs.)
c. Contents of instruction (4 hrs.)
d. The lesson (4 hrs.)
e. Methods of teaching (6 hrs.)
f. Theory of upbringing (2 hrs.)
g. Tests and measurements'

3. Moral and Aesthetic Education
a. Principles of character education (6 hrs.)
b. Education in Soviet patriotism and proletarian internationalism

(2 hrs.)
c. Education in Communist attitude toward work and public property

(2 hrs.)
Ito

d.. Education in conscious discipline (2 hrs.)
e. Aesthetic education (2 hrs.)
f. Physical education (2 hrs.)
g. ROle of pupil groups (Pioneer and Komsomol organizations, and

class groups) (8 hrs.)
h. Extra-curricular activities (2 hrs.)

4. School Management and Home Relations
a. The teacher and the class leader (4 hrs.)
b. Upbringing at home (2 hrs.)
c. School administration (faculty council, control, etc.) (2 hrs.)

B. Practical exercises (50 hrs.)'
1. Introduction (1 hr.)
2. General acquaintance with the school (2 hrs.)
8.. The lesson (10 hrs.)
4. Polytechnic education (8 hrs.)
5. Work of the class leader (4 hrs.)
6. Komsomol organizations (8 hrs.)
7. Pioneer organizitions (8 hrs.) 114

8. Preparing pupils for summer pioneer camp (14 hrs.)
9. Extra-curricular and other school-related activities (18 hrs.)

I Although the official syllabus (palagogilts) published by the R.8.R.8.R. Ministry of Educa-tion in 1567 did not include this topic, Soviet educators told us 'that in fact it is- coxered in thiswarm
2 The topics form a program of active field and practical experiences whereby actual isiooloperations ars Studied.

.4
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HISTORY Of PEDAGOGY
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Outline of textbook in history of pedagogy for pedagogical institutes'
Part 1. Short Survey of the history of foreign education (32.2 percent of text)

Education in primitive society.

Education, the school, and the origin of pedagogical theory in slave-hold-
ing society.
Education and the school in feudal society.
pedagogical theory of Jan Amos Komensky (Comenius).
Pedagogical views of John Locke,

Pedagogical theory of Jean-Jacques Rousseau.
110

Pedagogicil views of the French materialists of the 18th century
(Helvetius, Diderot).

Pedagogical thought and the scho9I during the period of the French
bourgeois revojution-of the 18th century.
Pedagogical theory of Johann Heinrich Pestalozzi.
Pedagogical theory of Johann Herbart.
Pedagogical activity and views of Adolph Diesterweg.
Pedagogical activity and views of Robert Owen.
Teaching of K. Marx and F. Engels° on education.
Pedagogical thought at the end of the 19th century and the first half of
the 20th century in Western Europe and the USA.

Part II. History of Russian education (39 percent of text)
Short survey of education and pedagogical thought in Russia from the
10th to the 17th century inclusive.

V.

Enlightenment, schooling, and pedagogical thought in the 18th- century.
School and pedagogy in the first half of the 19th century.
Pedagogical theory of Russian revolutionary democrats V.G. Belinskii
and A.I. liertsen.
Social-educational movement of the 1860's; the pedagogical, views and
activity of N.I. Pirogov.

The great Russian pedagog K.D. Ushinskii.
Revolutionary-democratic pedagogical theory of N.G. Chernyshevskii and

Dobroliubov.

Pedagogical activity and views of L.N.
School reforms of the 1860's.
School and pedagogitial thought in the period of government reaction in
the 1870's and 1880's.

Education, school, and pedagogical thought at the end of the 19th century

a N. A. Nonstaatinov, I. N. Mgdynskii. good M. F. faiabggva. Mores podagogiki. (Histo7 ofPatiesegs.) Mosorow. GOL ook.-pad. isdat..,1959. 417 p.
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and- beginning of the 20th century, and during the first Russian people's
revolution of 19054907. The struggle of the Bolshevik Party for educa-
tion and school at that time.

Public education and pedagogical thought in Russia during 1908-1917 (up
to the Great October Socialist Revolution) . The struggle of the Bolshevik
Party for public education at that time.

Part III. History of the Soviet school pedagogy (26.2 percent of text)
V.Is Lenin on Communist up-bringing, education, and school.
The Great October Socialist Revolution and basic reforms in the Attid of
education and up-bringing (1917-1920) .

Soviet school and pedagogy (1921-1929).
Soviet school and pedagogy (1930-1941).
Soviet school and pedagogy in the years of the Great Patriotic
(1941-1945).

Soviet school and pedagogy during 1946-1958.

N.K. Krupskaialife, pedagogical activity, and pedagogical views.
The outstanding Soviet pedagog A.S. Makarenko.
The outstanding Soviet State leader, M.I. Kalinin, on Communist educa-
tion.

Part IV. School and education in countries of tke people's democracies (2.5
percent of text)

War
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Sample State Examinations In Pedimogical Institutes

AT THE END of the 5-year program in pedagogical institutes students are
required to pass what are called "State Examinations" in the specialties which
they studied. The examination questions are prepared locally at the institutes
by examining committees from a list of topics published by the Ministry of
Education in each of the Republics. This list of examination topics is made
available to the students in advance of their examinations. They are expected
to be able to answer questions relating to these topics. On the manner of con-
ducting the state examinations, see the text, page 184.

In the following pages are reproduced two examples of these examinations,
one in physics and one in mathematics. These requirements have been in effect
since 1957, when teacher education for secondary schools was increased to 5
years.

The State Examination In Physics In Pedagogkal Institutes1
(Topics from which examining committees will prepare

examination questions)

PROGRAM

Introduction
Matter and motionSpace and time. Marxian and Lenin philosophy as a

basis of studying physical phenomena. Objective character of laws of nature.
Interrelation of physics with engineering. Role of Russian and Soviet science
in development of 'physics.

I. ifschanics
1. Dynamics of rigid bodies.--Understanding of force and mass. Newton's

Laws. Inertial systems and the force of inertia. Centrifugal force and its
meaning in technology. The motion of a rigid body. The center of mass. The
motion of center of mass. Rotation of a rigid body around an axis. The
moment of inertia. The moment of force. Momentum. The basic equations
of dynamics in rotating motion.

2. The law of conservation of energy.The law of conservation of momen-
tum. Work, energy, and power. Kinetic and potential energy. etic energy
of surotating body. The law of conservation of energy in mechanic& Applicaa
Lion of law of conservation of energy.

8. Oscillation*. and waves.---Harmonic oscillations. Natural oscillations.
Pendulum. Damped oscillations. Amount of dampening. Forced oscillations.
Resonance and its meaning in technology. Diffusion of waves in elastic media..
Transverse and -longitudinal waves. Monochromatic plane wave equation.
Interference of wimps. Moving and standing waves.

1 Ministry of Eduoatios, R.S.F.8.R4 Preemies's,- pselsgog011slieskikk iisstitstos. Programme ,
goeuelarsteenftbk Amasses ye *ifs*. . (Syllabuses of Pedagarkol Institutas. Program for
State Final Zaandaatioa in Pbyelea.) Mosesivb Uebpedgis. 7 p.
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4. Hydrodynamics and aerodynamimeStationary movement of an idealliquid. Bernoulli's equation and technical applications. Laminar and turbulent'flog of liquid& Motion of a body in viscous media. Head resistance. Reiistanceof media (Stokes' Law) . Streamlining. Lifting capacity of an aeroplanewing. Understanding of treatise of Zhukovsky.

U. Molecular Physics and Thermodynamics
1. The prircipie of kinetic theory of gases.--Equation of state of an idealas* Lomonosov's idea. Derivation of equation of gas pressure from mole-cular-kinetic motion, Maxwell's distribution law concerning the speeds ofmoleeules. Experimental definition of a s - L. of the gas molecule. Mean freepath of a moleculis. Btownian motion. De . ition of Avogadro's number.
2. Thermal oapacity.Theory of equal distribution of energy according todegrees of freedom. The classical theory of thermal capacity of gases and solidbodies, and its drawback. Quantum theory interpretation of thermal capacity.
8. The rya/ gauss. Van der Waal's equation. Isotherms of Van der Waal.The works of Mendeleev, Andrews, and others. Internalenergy of real gases.Joule-Thomson effect. Liquefaction of gases. How to obtain low tmperature.
4. Thernsodynamies.The law of conservation and transformation ofenergy. Equivalence of heat and its performance. Mechanical equivalent of

. heat. They first law of thermodynamics. Isothermal, isobaric, isochoric, andadiabatic processes. Reversible and irreversible processes. Formulation ofsecond law of thermodynamics. Circular process. Carnot's cycle. Entropy.Heat engines (item engines, engines of internal combustion, and turbines)and their eekiency. Statistical interpretation of second law of tUrmo-dynamics. Interrelation betty tropy and plrobability. Criticism ofidealistic distortion in interpret: second law of thermodynamks.

III. glectricity
1. Iffisctric fteid.--Electi4c charge. Coulomb's Law. Intensity of an electricfield in a vacuum and dielectzic induction in the electric field. Flow of in/-tensity. Flu:. The theorem of Ostrogragsky-Gauss. Potentials. Interrelationbetween variation and intensity. Capacitance. Parallel plate capacitor.Energy of electric field. 'ElIctric field as a special type of matter. Electricapparatus: eketroscopes, electrometers, and capacitors.
2. Bieitron.--Determination of the charge of an electron according tomet.ixod of Millikan. Movement of electrons in electric fields. Sped&charge and man of an electron.
3. Direct ourrent.---Applied voltage. Electromotive force. Ohm's Law.Resistance of conductori. Kirchoff's Laws. Lens-Joule Law and its applies-tkon. Performance and power of current. Apparatus and metlwds of deter-mining the power of current. Voltage and resistance.
4. Electric current ist electric lights and geses.--Eleetrical dissociatka.'Metrical conductivity. Faraday's Law. Application of electricity in tech-nology. Mechanism of conductbrity of gases. Ionisation of gases. Saturationcurrents. Cathode rays. Thermoelectsic emission. The electron tube and itsapplieatioli.

6. Maris* Aid of a eurront.---Laws of Biot-Savart and Laplace. Mat,
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netic !!el il near a straight "-ire and a circular coil. Ampere's Law. Movement
of condator with current in a magnetic field. Lorentz force. Determination
of the specific charge of an electron. *

6. Electromagnetic induction.Discovery of the phenomenon. Lens' Law.
Derivation of law of induction based on law of conservation and transforma-
tion of energy. Self-induction. Energy in the magnetic field of a current.
Energy density of a magnetic field. Practical application of electromagnetic
induction.

7. Alternating cirrent.Methods of production and applications. Re-
sistance, inductance, and capacitance in alternating current circuits. Ohm's
Law for alternating current Performance and power of alternating current.
Three-phase current. Electrical measuring apparatus.

8. Electric machines.--Direct and alternating current, generators, and
motors. Transformers. Rectifiers of alternating cu nt. Applications of
direct and alternating current. Electrification of .S.S.R. and the role
played by Lenin in electrification of U.S.S.R.

9. Electromagnetic oacillations.Thompson's formula. Damped and un-
clImped oscillations. Excitation of undamped oscillations with the aid of an
electron tube.

10. Electromagnetic fields.----Displacement current. Hypotheses of Max-
well. Equations of Maxwell. The speed of propagation of electromagnetic
waves. Reception and detection of electromagnetic waves. Invention of radio
'by Popov. Broadcasting and reception of radio signals. Fundamental elements
of radio apparatus.

Iv. Optics
1. Geometric optics.--Reflection and refraction of light at the boundary,

between two dielectrics. Thiin lens. Formulas of the thin lens. Magnification.
Formation of an image by a thin lens. Optical apparatus : Photo apparatus,
projectors, magnifying glasses, microscopes, astronomical telescopes. Focusing
properties of these instruments and magnification.

2. interference of lighLCoherent sources of light. Experimental proof
of interference of light. The color of thin plates. Interference fringes of
equal thickness and of equal inclination. Interferometers and their applies-
time.

8. Diffraction of light.Principles. -Huyghen's principle. Fresnel. Dif-
fraction of parallel light; the case of single or double slits. Diffractional vat-
ings (screen or mesh as a method of production). Application of the diffrac-
tion grating.

4. Sped of tight.--Astronomical and laboratory methods of determining
speed of light. Phase and group speed.

5. Optics of moving systemse--Experimenta of Fizeau and Michelson. The
principle of special theory of relativity. Formulas of the Lorentz tzansforma;
don (without conclusion) and conclusions from them, Interdependetwe of
mass and speed. Interrelation between mass and energy.

6. Qusatstai characteristics of light.---Photo erect Works of Stoletov. The
fundamental laws of photo effect. Photons, their energy and mmnentum.
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Einstein equation and its experimental confirmation. Photo elements andtheir applications. Pressure of light and its experimental proof by Ledev.
7. X-rays.Discovery of x-rays. Their characteristics. Diffraction ofx-rte, The principle of structural analysis by means of x -rays. Spectri ofx-rays. Compton effect.. Production of x-rays and their application in medicineand technology.

V. Nuclear Physics
1. Structure of atom..---Nuclear model of the atom. Experimental proof ofthe existence of the nuclear atom. Postulate of Bohr. Electronic levels andshells. Experiments of Frank and Hers. The origin of spectra.
2. Natural radioactivity.Discovery, of radioactivity,. Radioactive emis-sion. Statistical law of decomposition. Radioactive series. The displacementlaw. Isotopes..A.lpha disintegration: Betakdisintegrations.
3. Elementary particles.Electron, proton, neutron,. positron, and meson.Their discoveries. The methods of observation (spinthariscope, Geiger counter,Wilson chamber, and thin layer photo cells). Accelerators of particles (cyclo-tron and betatron) .

4., Wass 'lam characteristics of particles.---Waves of de BrNglie. Diffrac-tion of electrons and its experimental realization. Principles of operation ofthe electron microscope, and its use for solution of problems.
5. A tomic characteristics of the atomic nucleus: mass,charge, radius. Proton-neutron model of the nucleus according to Ibiutenko.Periodic system of Mendeleev. Error in the metaphysical explanation aboutatoms as unchangeable particles. V. I. Lenin's theory on inexhaustibleparticles.

6. Nuclear reaciimis.Mass defect Energy relations in atomic nuclei.Splitting of. nuclei. Some examples of nuclear notions. Energy of reactions.Artificial radioactivity.
7. Division of heavy nuciii.Fission of uranium under action of neutrons.Spontaneous fission. Chain reaction. Delayed neutrons. Reactors. Use of

aatomic energy for national economy in the U.S.S.R.
Explanatory Notes.--The purpose of the examination is to examine thepreparation of graduates of pedamrical institutes for teaching physics in thesecondary school. Each student will be examined in Tigard to the following.
1. Extent of the theoretical knowledge absorbed by the student during theof course in'physles.
2. Ability to apply this knowledge to problems, in techmlogy and in poly-technic education.
8. Knowledge of physical apparatus and measuring instrumenis and howto use them.
It is recommended that this entire program be broken up into a number oftickets (bitty) so that there be at least two questions taken from differentsubdivisions of the prwram.
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The State Examination in Mathemailcs In Pedagogical Instituteal
(Topics from which examining committees will prepare

examination questions)

PROGRAM

I. Arid* motic

.1. Axiomatic structure of natural numbers. Principles of complete mathe-
matical induction and its mqpning for the seconder schoOl course.
Arithmetic processes.

2. Problems of understanding numbers (analysis of one of the following
problems) :

a. Construction of whole numbers
b. Construction of rational numbers
c. Construction of complex numbers

3. Division of whole numbers. Common multiples and least common multi-
ples of two or several numbers. Fundamental theorenVeoneerning the
factoring of natural numbers intb primes. Presentation of the contem-
porary view on the problem concerning the distribution of prime numbers.

4. Basic characteristics of comparison. Complete and reduced systems of
substruction. Thporems of Euler and Fermat. Arithmetic theory of the
application of comparison.

5. Structure of teal numbers. Decimal forms of real numbers.
6. Elementi of approximation. Sivspie means of precise and approximate

calculation.

H. Algebra
1. Investigation and solution of systems of x linear equations with n un-

knowns. Elementary methods of solving linear systems. Systems of linear
equations with 2 and 8 unknowns and their geometric interpretations.
General criteria fir consistency of arbitrary systems of linear equations.

2. Equivalency of algebraic eqizations and systems of equatkna.
3. Solujdons of algebraic fnequalities and their geometric interpretations.
4. Number rings and fields. Gtmeral theory of divisibility of pojynomials

into a product of irreducible factors.
5. Solution of second degree equations. Existence of roots of polynomials in

in the field of complex numbers. Reduction of polynomials into linear
factors. Integral and rational roots of polynomials.

III. Geometry
1. Relations between lines and planes in spec". Study of this problem by

the nuitUds of elementary and analytic geometry.
2. Study of sPace curves by methods of differential geimmitry.

I Ministry' of 1.0ostios. Prepreempw posIefoodethesbak iststigutim Oseuderetvossile
okessattey so asstawatats. Miaow of Pedigegisal lastitidas. Fragrant for Iltate Finial
azaadantlies Matberstke.) liasesw. thaseigis, UN. S p.
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t

8. Projective invariance of elements of the first degree. Projective limiti-
egtionsof a curve of the second d ree. Problem of constructing a curve

of the second degree, using five points (lines) . Theorems of 'Pascal,
Brianchon.

4. Geometry and groups of transformations. All collinear groups in a plane
and the most important subgroups. Characteristics of various branches
of the geometry of invariant groups.

5. Basic understanding of geometry as a postulate system. The system 4.f
axims of elementary geometry. The axiomatic method of cbnstruct.ion in
geometry (derivation of some theory).

6. Concept about consistency and independence of the axiom system. Arm-
lytical interpretation of the axiom system of Eueli 's plane geometry.i

7. Independence of the axiom of parallelism from o er axioms. Interpreta-
tion of geometry of Lobecherskii.

8. Problems based on plane constructions. The system of postulates on con-
struction with aid of compass and ruler. Surrey of basic methods of
solving the problems. Criteria of solution of problems based on construc-
tionaith compass and ruler.

.11.
Iv. Mathematical Avialieria and Theory of Furtrtiorts

1. Sets and operation& Countable sets and their basic properties. Non-
cf,antability of the continuum of real numbers.

k. Sets of real numbers and their basic properties. Existence of upper and
lower bounds of bounded sets. Limit points of seta of numbers. Theorem
of Bolzano and Weierstrass.

3. Numerical sequences. Concept of the limit of a number sequence and its
properties. Existence of limits of monotone sequences. Necessary and
sufficient conditions for convergence of sequences.

4. Concept of functional dependence. Determinlition of limits of function.
Functions continuous at a point and classification of points of discon-
tinuity. Properties of continuouslunctions on closed and bounded seta.

6. Derivatives and differentials of functions of one variable and their geo-
metric and physical interpretations. Differentiability of functions of two
variables. Conditions for differentiability.

6. Applications of differential calculus in the study of functions of one
variable.

7. Definite integrals. . The theorem of 'existence of the definite integral.
Plane area and the length of a curve, and their calculation with aid of
definite integrals.

,,

8. Numerical series. Concept of convergence. Conditions for convergence.
Absolute and conditional convergence. , Power series and their basic
properties.

9. Exponential and logarithmic functions and their basic properties.
10. Functions of a cmplex variable. Power series in the complex domain.

Ccrncept of analytic continuation and the uniqueness theorem. Delinttim
of basic elemntary functions with aid.of power series.



APPENDIXES

11. Ordinary differential equations, their oIutien and integral curves.
Initial conditions. Linear equations of second order with constant coefri-
dantx and au:4r applications in willation theory.

Erpiana/ory notes.- The purpose of the State examination in matte tit*
18 to give a thorough check on the preparedness of graduates of pedagtvgiLal
institu-i.- who are to teach mathematics in secondary schools, particulany:

I. The extent of their theoretical knowledge.

Their ability to apply mathematical methods in the solution of prole
iu the natural sciences and engineering.

3. Their ability to solve problems in elementary rnathernatica which require
knowledge of methods and ideas of higher mathematics.

In conducting State examinations it is recommended that the program
should be divided up into tickets (bilety) 9,o that each ticket should rontain
or 3 Toe tions taken from different sulxdirisions of the program. After student
has answered the asztign-thi questions, it is rtvomrnended that additional ques-
tions be given from subdivisions not included on the ticket_ The arutwer of
the student to each question should include example or interiviateA pr- f of
his understanding of the qution.
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