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SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 

ACADEMY OF SCIENCES SERVES INDUSTRY 

Kiev PRAVDA UKRAINY in Russian 25 Aug 76 p 1 

[Editorial:  "Academy of Science—To Production"] 

[Text]  There are 160,000 people, an entire army of scientists,working at in- 
stitutions of the Ukrainian Academy of Sciences. They are engaged solely in 
research.  Sometimes it is not so easy to see the results of refined and 
bold experiments. 

But, at every step, we also encounter visible and tangible fruit of scientific 
research: new machinery and technological processes, increasing fertility of 
the land and victory over diseases and ailments.  The results are particularly 
significant where there is a strong alliance between science and labor, where 
scientists and industrial personnel strive to make optimum use of innovations 
to expedite scientific and technological progress. 

The 25th CPSU Congress has given scientists an important and responsible task: 
the contribution of scientists to development of the material and technical 
base of communism must increase, so that the scientific achievements would 
be rapidly realized, not only in the form of unique specimens, even if they 
are the most brilliant, but in the form of many thousands of new types of 
products. 

The scientists of the Ukrainian Academy of Sciences have gained some interest- 
ing knowhow with regard to solving this problem. 

Knowhow is a true asset, and it does not grow in an empty place, 
nor is it acquired in a single day.  The methods of increasing effectiveness 
and quality of scientific work tried and tested in the 9th Five-Year Plan, 
and of accelerating use thereof in practice and upgrading the forms of 
communication between science and industry are used extensively, and they 
are being enriched even now. 

We have a well-developed experimental production base at our Academy; it 
cannot only create the modern tools for scientific experimentation, but 
provide for a highly refined applied research. A qualitatively new form 
of combining basic research with planning and designing work and industry 
has emerged. Large scientific complexes have cropped up: institute— 
designing office—experimental production—experimental plant. Here, in 
the shortest period of time, the complete cycle is run, from scientific 

1 



research to assimilation of the new item in the national economy.  The 
high output of the institutes of electric welding imeni Ye. 0. Paton, 
cybernetics, problems of materials technology, physicotechnology of low 
temperatures and supersolid materials of the Ukrainian Academy of Sciences 
has been possible, to a large extent, by the availability of such complexes 
and concern about creating and strengthening them. 

At the 25th CPSU Congress, Comrade L. I. Brezhnev proposed the task of 
working out and implementing comprehensive programs  for develop- 
ment of the national economy.  Scientists are to play one of the leading 
roles in this major direction.  It is a good thing that it is inherent in 
the academy of our republic to make a good choice of research strategy. 
Manpower and resources are concentrated primarily on the promising directions 
in which Ukrainian scientists are or can become leaders in the country. 

The development and assimilation of scientific and technological innovations 
are not a simple task. Not infrequently, it requires the efforts of an 
entire branch of the national economy, if not several branches, and a group 
of scientific teams, rather than one.  The Presidium of the Ukrainian Academy 
of Sciences [UkAS] made a new step toward augmenting the role of the Academy 
and continued increase in effectiveness of scientific research and in 
practical yield thereof.  Great benefits are expected from special-purpose 
comprehensive planning of applied research and work dealing with practical 
use of its results, which combines the manpower and resources of scientific 
and industrial teams.  In the years of the last Five-Year-Plan, organization 
of joint work by the Academy and different ministries justified itself, 
with regard to comprehensive plans for scientific research and assimilation 
thereof. At the present time, 15 special-purpose comprehensive programs 
have been approved, and this will permit precise orientation of applied 
research and work pertaining to practical assimilation of its results in 
the most promising directions. 

Each of these programs is implemented by the joint efforts of many institutes 
of the Academy, VUZ's, enterprises and ministries.  Coordinators have been 
appointed among institute directors for each problem.   Programs are already 
being implemented with regard to development of new, waste-free technology, 
with the AvtoZil alliance to increase the productivity of the mine-concentrating 
process; with the Krivoy Rog Mining and Concentration Combine to develop 
the ways and means of increasing the productivity and safety of coal mining; 
with Artemugol' alliance to solve scientific-technological and organizational 
problems pertaining to upgrading production, and with the L'vov Kineskopom, 
and many others. 

The scientific institutions of the Academy conclude agreements on socialist 
scientific technological collaboration with enterprises.  PRAVDA UKRAINY 
has already reported on the collaboration between academic, scientific 
research and VUZ teams of scientists and the Kiev Automatic Lathe Plant 
imeni Gor'kiy and the Kievpromstroy Combine.  This good beginning is being 
supported. 



The local party committees deem it their most important duty to aid in 
activating creativity of scientific workers and concentrating their efforts 
on top priority problems of development of science and technology.  The Kiev 
party obkom, together with the scientists, developed an effective system 
for expediting scientific and technological progress at the enterprises. 
The L'vov party obkom has involved researchers in development of the scientific 
bases of control of production quality. Much has been done to intensify 
scientific work and make fuller use of its results by the Donetsk, 
Dnepropetrovsk, Khar'kov and Odessa party obkoms.  Volunteer [unpaid] 
scientific technological councils and commissions have been founded in 
several party raykoms.  They help organize competitions among scientific, 
teams, they activate primary party organizations at institutes, and they 
aid in involving scientists and production workers in taking on joint 
socialist obligations. 

The Central Committee CPSU has approved and supported the measures implemented 
by the party organization of the republic, the Central Committee of the 
Communist Party of the Ukraine, with respect to intensifying the role of the 
UkAS in developing the nationaleconomy^ continued increase of effectiveness 
of scientific research and faster practical use of scientific achivements. 
The creative initiative of the Presidium of the UkAS, party committees and 
institute teams has been commended, with reference to strengthening the 
ties between science and industry. 

Our scientists are making an increasingly important contribution to fulfilment 
of the tasks spelled out by the 25th CPSU Congress.  And may this contribution 
grow with each passing day. 

10,657 
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SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 

INNOVATIONS AT UKRAINE SSR ACADEMY OF SCIENCES CITED 

Kiev PRAVDA UKRAINY in Russian 31 Aug 76 p 2 

[Article:  "A Powerful Accelerator of Progress"] 

[Text]  The AS UkSSR, successfully developing basic and applied research, 
has gained positive experience in the introduction of results into practice 
and has improved the connection of science and production. Vice President 
of the AS UkSSR, AS UkSSR Academician G. S. Pisarenko described this exper- 
ience to the editor of PRAVDA UKRAINY. 

[Question]  Georgiy Stepanovich, please tell us  first, about the fame of 
the AS UkSSR in the Soviet Union and abroad because of its scientific schools. 

[Answer] The scientific schools being formed by us in the areas of physics, 
study of materials, physiology, cybernetics, mechanics and chemistry, are 
making major contributions to domestic science. They are internationally 
recognized. Without dwelling on details (which would require too much space) 
I shall name only the most important and most recent fundamental works of 
which we are proud. This includes the discovery and study of exciton states 
in molecular crystals, the study of organic phosphorus compounds and organic 
sulfur compounds, the development of the ionic theory of bio-electrical poten- 
tials and others.  They provide the starting point for new, important scien- 
tific trends. The development of basic research became one of the fundamen- 
tal conditions for the creation of new sectors such as, for example, special 
electrometallurgy and powder metallurgy. Without advancing basic research, 
it would be impossible to undertake major inter-sectoral scientific and 
technical tasks.  During the 10th Five-Year Plan, our academy will partici- 
pate in fulfillment of 82 coordination programs of union significance and 
our institutes are the prototype institutes in four of them. 

[Question]  The achievements of the Ninth Five-Year Plan, of course, give 
a sense of satisfaction. 

[Answer] Yes, it has worked out well, on the whole.  For brevity, I shall 
present some indicators. More than 2,700 studies were introduced with an 



economic effect of nearly 900 million rubles. There have been obtained 
5,600 author's certificates and 20 licenses have been granted in industri- 
ally developed countries.  The level of mechanization of welding operations 
has reached 56 percent which level is higher than that abroad.  This level 
has been reached, to a large part, because of developments by our scientists. 

More than half of the materials and articles manufactured from metal powders 
are produced according to technologies of the Institute of Problems of the 
Study of Materials.  Consider synthetic diamonds. The USSR now ranks first 
in the world in their production and use. The Institute of Superhard Mater- 
ials has contributed greatly to this achievement.  Results of works of the 
academy are being introduced extensively into ferrous metallurgy, into the 
chemical industry, machine construction, radio electronics and medicine. 
This is borne out by ideas and by developments. 

This promoted innovative methods, means and forms of increase of effective- 
ness of research. As is well known, considerable attention is given to 
this in the AS UkSSR. 

We have accumulated progressive experience, amassed by institutes of the 
AS USSR, by Academies of Sciences of Union Republics, by colleges and sec- 
toral scientific research institutes. With consideration for the special- 
ties of individual institutes, it was decided to organize, at them, scien- 
tific production bases which would make possible improvement of applied 
developments to a high degree. 

Another landmark in this process is a qualitatively new form of union of 
basic research and construction and design studies and production. At the 
site of leading institutes, there arose major scientific and technical com- 
plexes:  institute, design bureau, experimental production, experimental 

plant. 

Thus there is being perfected, in a short time, an entire cycle from re- 
search to assimilation of the innovation into the national economy.  Such 
complexes create a logical chain which shortens the path to practical use 
of the discovery.  They assist in the revelation of a whole series of pos- 
sibilities for increasing the effectiveness of the work of scientific insti- 
tutions. However, some economic disconnection of subdivisions of existing 
complexes, insufficient centralization of administration, "bottlenecks" in 
the materials and technical provision still impede production of maximal 
return. Now, the AS UkSSR Presidium has suggested that an improved organ- 
izational form of conducting research be set up.  There is talk of an 
academic scientific and technical union. 

What would it be like? It may be formed as follows:  a single scientific- 
research, construction and technological and economic-production complex 
headed by an institute. Here, all stages of the process will be realized: 
"research-experimental production-introduction" according to a continuous 



plan from the rise of the idea to its realization in practice.  Inter- 
sector laboratories, incidentally, were called upon to assist in this. 
They are created at the site of the academic institute and the sectoral 
Nil [Scientific Research Institute] or enterprises of the interested min- 
istry.  The ministry usually finances the laboratory but the academic in- 
stitutes provide scientific and methodical supervision.  There are now 26 
such laboratories, established by us jointly with 15 union ministries. 

[Question]  PRAVDA UKRAINY has already reported that in recent months in 
the AS UkSSR there arose still another form of effective organization of 
research and introduction of the results of it into practice.  This involves 
complex scientific and technical programs, undertaken in the interest of 
unions and major enterprises.  Such a good beginning, of course, could not 
arise out of nothing. 

[Answer] Naturally. Modern scientific and technical progress is based 
upon previously known materials, technology, new equipment and machines, 
automatic control systems. Most major tasks facing sectors require labor, 
experience, power of major enterprises and unions and then of all sectors 
or several sectors. The picture is the same in science.  Frequently, the 
efforts of one institute are insufficient for the solution of complex prob- 
lems.  Cooperation with national-economic complexes is required. 

In 1972, a joint decree of the AS UkSSR Presidium and colleagues of the 
UkSSR Ministry of Ferrous Metallurgy was adopted concerning acceleration 
of scientific research and the introduction of the developments of the 
academy into enterprises of the Ministry of Ferrous Metallurgy of the 
Republic. The results are gratifying. More than 50 scientific research 
operations were improved and more than 20 very important finished develop- 
ments. More than 10 new manufactured articles and materials were also 
introduced. 

We are developing experience in the organization of science, accumulated 
by Academies of Sciences of the Republic.  For the 10th Five-Year Plan, 
15 new programs with participation of 50 institutes of the academy were 
formed. We are already working on the realization of them.  Take the 
program for the Moscow Union "AvtoZIL." Its purpose is to create waste- 
free production in machine construction.  Fourteen of our institutes are 
obligated to fulfill more than 50 major themes. 

It is hoped that successful completion of the planned program will permit 
the distribution of results obtained to other machine construction sectors. 

Promising programs of collaboration with the Krivorozhkiy Ore-enrichment 
Combine and the "Artemugol'" Union, with the L'vov "Kineskop" and with the 
Black Sea Maritime Steamship Line have been initiated. 

The last program, for example, provides, in the course of the 10th Five- 
Year Plan, greater use of natural resources of the sea and oceans, the 



development of methods for preventing water pollution by petroleum and 
petroleum products, maximal use of the maritime fleet and port installa- 
tions.  These problems will occupy 12 institutions of the academy. More 
than 12 million rubles are allotted for another joint program with the 
Kalush production union "Khlorvinil." Scientists and production workers 
were given the task of producing new forms of production—aerosols, dyes, 
lubricants, powder fire extinguishing substances, polishing compounds for 
electronic technology and others. 

[Question]  Georgiy Stepanovich, how did scientists of the AS take the news 
concerning the fact that the CPSU Central Committee marked the creative 
initiative of the AS UkSSR Presidium, of party committees, collectives of 
institutes in strengthening the connection of science and production and 
in the amplification of its influence on scientific and technical progress? 

[Answer] All scientists of our academy fervently welcomed the high evalua- 
tion given by the CPSU Central Committee of the activity of the AS UkSSR 
and are filled with the desire to do everything in order to extend even 
further the accumulated experience of the organization of scientific re- 
search and the use of the results obtained for the acceleration of scien- 
tific and technical progress in our country. 

2791 
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SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 

SCIENTIFIC TIES SHOULD BECOME STRONGER! 

Yerevan KOMMUNIST in Russian 8 Oct 76 p 4 

[Article by V. Krat, director of the Main Astronomical Observatory of the 
USSR Academy of Sciences, corresponding member of the USSR Academy of 
Sciences, Leningrad] 

[Text]  The history of scientific ties between the Pulkovskaya and 
Byurakanskaya observatories dates back to the early 1930's. At that time, 
Viktor Ambartsumyan, a young and vigorous graduate student 
appeared within the walls of Pulkovskaya Observatory, and he was soon to 
take the position of professor at Leningrad University.  During those 
years, there were quite a few talented young Armenian astronomers training 
both at Leningrad University and Pulkov Observatory, and later on they 
wrote a number of glorious pages in the history of the Byurakanskaya 
Observatory.  Suffice it to mention the names of such scientists as L. 
Mirzoyan, B. Markaryan, G. Tovmasyan and others to realize the high quali- 
fications of specialists at Byurakanskaya Observatory today, and it is one 
of the remarkable scientific centers of worldwide importance. 

The work done at this center deals with some extremely interesting and 
important problems of our times: evolution of huge cosmic formations, 
galaxies and stellar groups.  And here, on the basis of the ideas of Viktor 
Amazaspovich Ambartsumyan, who has been deservedly named a star of Soviet 
science, an integral and orderly program of observations was first organized, 
and it led to numerous discoveries of considerable interest and importance 
to problems of stellar astronomy.  There was a particularly strong reaction 
in the scientific world to the ideas of Academician V. A. Ambartsumyan 
concerning so-called stellar associations and phenomena of bursting and 
disintegration of huge space structures, and generation of stars.  The 
discovery of quasi-stars (quasars), these truly monstrous formations, con- 
firmed, in many respects, the ideas of V. A. Ambartsumyan and their 
scientific validity.  The astronomers of Pulkov maintain, even now, friendly, 
business and scientific contact with the Byurakanskaya Observatory. 

The astronomers of Leningrad often visit Byurakan and, to this day, partici- 
pate in training young personnel for Armenia.  In this regard, Oleg 
Aleksandrovich Mel'nikov, corresponding member of the USSR Academy of Sciences, 



is making a large contribution. We are confident that our ties of many 
years' standing will continue to develop in the future as well.  On the 
occasion of completion of installation and start of operation of the third 
largest telescope in the Soviet Union, at the Byurakan Observatory, the 
astronomers of Leningrad send their colleagues and friends, the astronomers 
of Armenia, their wishes for new creative achievements so that Soviet 
science will flourish. 

10,657 
CSO: 1870 



SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 

TASHKENT MEETING OF PHYSICISTS 

Tashkent PRAVDA VOSTOKA in Russian 8 Oct 76 p 1 

[Text] The All-Union Symposium on Optico-Acoustical Spectroscopy began 
work in Tashkent on 7 October 1976. This scientific meeting of physicists 
working on these problems is the first to be conducted on a national 
scale. Many noted scientists and specialists are participating, including 
Academicians R. V. Khokhlov and R. Z. Sagdeyev and Corresponding Members 
of the USSR Academy of Sciences R. I. Soloukhin and P. P. Feofilov. Also 
participating in the symposium's work is a Swedish guest--Academician, 
Nobel Prize laureate, and President of the Pugwash Movement X. Alfven. 

CSO: 1870 
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SCIENTISTS AND SCIENTIFIC ORGANIZATIONS 

BRIEFS 

ALL-UNION FORUM OF PHYSICISTS—(BELTA)—The participants of the 9th All- 
Union Conference, which convened in Minsk on 14-18 September, learned about 
the latest advances in low temperature physics. More than 500 scientists 
of our country, as well as Bulgaria, Hungary, GDR, Poland, Romania and CSSR 
discussed the state of affairs in this promising branch of science, and 
they delineated the most important directions of future research. Yu. V. 
Sharvin, corresponding member of the USSR Academy of Sciences and chairman 
of the organization committee of the conference, told this BELTA correspondent: 
"The papers delivered at this conference are indicative of considerable 
broadening of topics and objects of investigation at low temperatures.  Their 
geography has also widened; new scientific centers have emerged in our country, 
in which superconduction and other mechanisms of electric conduction in solids, 
superfluidity of liquid helium and various properties of substances at 
close to absolute zero temperatures are investigated.  For example, we heard 
with interest about the research of our Belorussian colleagues who are 
working successfully in this field." Although the papers and reports were 
primarily of a theoretical nature, many of them are also of great practical 
importance.  [Text] [Minsk SOVETSKAYA BELORUSSIYA in Russian 19 Sep 76 p 3] 
10657 
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PUBLICATIONS 

UDC 519.95 

MODELS OF VISUAL PERCEPTION AND ALGORITHMS FOR ANALYSIS OF IMAGES 

Moscow MODELI ZRITEL'NOGO VOSPRIYATIYA I ALGORITMY ANALIZA IZOBRAZHENIY 
in Russian 1974 

[Book by N. V. Zavalishin and I. B. Muchnik] 

[Excerpts]  Title Page: 

Title:  MODELI ZRITEL'NOGO VOSPRIYATIYA I ALGORITMY ANALIZA 
IZOBRAZHENIY (Models of Visual Perception and Algorithms 
for Analysis of Images) 

Authors: N. V. Zavalishin and I. B. Muchnik 
Publisher:  [Information not available] 
Place and year of publication: Moscow, 1974 

Signed to Press Date:  [Information not available] 

Number of Copies Published:  [Information not available] 

Number of Pages:  [Information not available] 

Annotation: 

A study is made of the problem of construction of a formal language for 
description of images in problems of machine processing of visual infor- 
mation.  The basic requirement for such a language is that it be similar 
to the language used by man when dealing with images.  A hypothesis is 
formulated and experimentally developed, according to which the basic 
elements in the language of description are local geometric peculiarities 
of images, which are located by means of a special search function fixed 
in the image.  Based on this hypothesis, a number of structural models of 
human visual perception are constructed, as well as a system of algorithms 
for automatic formation of the language of description of images.  Results 
of experimental testing of this model and algorithms are presented.  The 
possibilities of applying the algorithms to the construction of man- 
machine dialog system are studied.  24 Tables; 186 Figures; 260 References. 

12 



Table of Contents: Page 

Foreword 7 

Chapter I. Hypothesis of the Placement of Points of Fixation of 
Vision in the Inspection of an Image 

1.1. Introduction 9 
1.2. Current concepts of the movement of the eyes 10 

1.2.1. Recording of eye movements as a method of investi- 
gation of processes of pattern analysis 11 

1.2.2. Relationship of the parameters of eye movement 
to the geometric structure of the images 19 

1.3. Local geometric peculiarities of images.  The informa- 
tiveness function 23 
1.3.1. The concept of "informativeness function" 23 
1.3.2. Method of construction of an informativeness 

function 26 
1.3.3. Properties of placement of local extremes of 

an informativeness function 30 
1.4. Hypotheses of placement of points of fixation of vision 

during inspection of images 48 
1.5. Experimental foundation of the hypothesis 51 

1.5.1. Description of experiments 52 
1.5.2. Results of experiments 63 
1.5.3. Discussion of results 76 

Chapter II.  Some Mechanisms of Analysis of a Complex Image by Man 

2.1. Introduction 81 
2.2. Visual estimation of distances 82 

2.2.1. Mechanism of distance estimation 82 
2.2.2. Experiment on estimation of distances by means of 

a standard 84 
2.3. Visual estimation of angles 85 

2.3.1. The mechanism of angle estimation 85 
2.3.2. Experimental check of concepts concerning the 

mechanism of angle estimation 87 
2.3.3. Results of experiments 92 
2.3.4. Identification of points of fixation based on 

their relationship to the extreme of the 
informativeness function 96 

Chapter III.  Geometric Illusions 

3.1. Preliminary comments 100 
3.2. Review of literature 101 

3.2.1. Movement of the eyes and estimation of geometric 
parameters of the image 102 

13 



3.2.2. Illusions related to estimation of distances 
and angles 103 

3.2.3. The theory of illusions 109 
3.3. Distance illusions. Method of construction of distance 

illusions 120 
3.4. Angle illusions 128 

Chapter IV.  The Principle of the Nearest Extreme 

4.1. Introductory comments 132 
4.2. Formulation of the principle 133 

4.2.1. Placement of points of fixation as a function of 
orientation of figures in relationship to the 
center of the image 133 

4.2.2. Dependence of placement of points of fixation on 
orientation of the figure in relationship to the 
direction of movement of the vision around the 
figure 135 

4.2.3. Principle of closest extremum 135 
4.2.4. Experiments to check assumption 2 137 
4.2.5. Dynamics of sequence of points of fixation in 

estimating the size of an angle 139 
4.3. Clarification of concepts on the mechanism of distance 

estimation 140 
4.3.1. Examples of paradoxical illusions 141 
4.3.2. Clarification of the mechanism of distance 

estimation 143 
4.4. The Muller-Leyer theory of illusions 146 

Chapter V.  Use of the Idea of Informativeness Functions for 
Construction of Machine Algorithms for Determination 
of Geometric Peculiarities of Patterns 

5.1. Introduction 150 
5.2. Algorithms for separation of characteristic fragments       150 

5.2.1. Search algorithm with standard image 151 
5.2.2. Search algorithm with defocussed image 153 
5.2.3. Search algorithm with "decorrelation of image" 155 
5.2.4. Algorithm based on determination of similarity 

of neighboring fragments 156 
5.3. Experimental study of algorithms for selection of 

characteristic fragments 157 

Chapter VI. Automatic Formation of a Dictionary of Pattern 
Descriptions 

6.1. Introductory comments 170 
6.2. Principle of automatic formation of dictionaries 173 

6.2.1. Studying of samples.  Hypothesis of similarity      173 
6.2.2. Plans of experiments with studying of samples      176 

14 



6.2.3. Experiments on animals 181 
6.2.4. Experiments with people 183 

6.3. General plane of algorithms for dictionary formation       194 

Chapter VII. Modeling of the Process of Formation of a Language 
for Pattern Description 

7.1. Introduction 196 
7.2. Algorithm for construction of a dictionary of shapes of 

characteristic fragments 198 
7.3. Formalization of the concept of. "location" of a local 

geometric peculiarity.  Dictionary of "locations" 199 
7.3.1. Determination of the position of a characteristic 

fragment 199 
7.3.2. Algorithms for construction of direction vectors    203 

7.4. Construction of descriptions of images and methods of 
their evaluation 204 
7.4.1. Descriptions and methods of their evaluation       204 
7.4.2. Algorithms for composition of descriptions of 

an individual image 209 
7.4.3. Algorithms for construction of a logical 

description of a class of images 212 
7.5. Main requirements for algorithms for formation of a 

language of image descriptions 218 
7.6. Experiments on modeling the process of formation of a 

language of description of images 220 
7.6.1. Preliminary comments 220 
7.6.2. Experiments on automatic formation of dic- 

tionaries 222 
7.6.3. Experiments on automatic classification of 

descriptions of images 238 
7.6.4. Experiments on construction of logical 

descriptions of classes of images 249 

Chapter VIII.  Certain Possibilities of Utilization of the Idea of 
the Informativeness Function in Applied Problems 

8.1. Introduction 255 
8.2. Processing of visual information by robots 257 
8.3. Man-computer dialog 266 
8.4. The control panel of complex objects 271 

8.4.1. Estimation of the complexity of a panel 271 
8.4.2. Placement of individual elements of the panel 273 
8.4.3. The problem of professional training of operators 274 
8.4.4. The task of designing instrument scales 275 

8.5. Other problems in engineering psychology 278 
8.5.1. The design of lettering styles 278 
8.5.2. Analysis of the design of sighting devices 282 

15 



Appendix 1. Algorithms for the Formation of Dictionaries 

A. 1.1.  First algorithm 
A.1.2.  Second algorithm 
A. 1.3.  Third algorithm 

287 
291 
293 

Appendix 2. Linguistic (Structural) Approach to the Problem of 
Pattern Recognition (Review) 

A. 2.1. Characteristics 298 
A.2.1.1.  Separation of characteristics 300 
A.2.1.2. Formation of characteristics 304 

A.2.2.  Grammatic systems of languages for the analysis of 
images 305 
A.2.2.1.  Analysis of model images 306 
A.2.2.2. Analysis of images of individual characters 310 
A.2.2.3.  Automatic reading of cohesive text 314 
A.2.2.4.  Modeling of the process of language formation   321 

A. 2.3.  Conclusions 323 

Appendix 3.  Automatic Classification of Textural Images 

A.3.1. 
A.3.2. 

Bibliography 

Introduction 
Construction of a Space of Characteristics 
Experiment on classification of textures 

325 
328 
329 

331 

CSO:  1870 

16 



PUBLICATIONS 

DESIGN AND TECHNICAL SERVICING OF THE 'ELEKTRONIKA-DD' COMPUTER 

Moscow KONSTRUKTSIYA I TEKHNICHESKOYE OBSLUZHIVANIYE MASHINY "ELEKTRONIKA- 
DD" in Russian 1975 

[Book by P. N. Arkhipov] 

[Excerpts]  Title Page: 

Title:  KONSTRUKTSIYA I TEKHNICHESKOYE OBSLUZHIVANIYE MASHINY 
"ELEKTRONIKA-DD" (Design and Technical Servicing of the 
"Elektronika-DD" Computer) 

Author: P. N. Arkhipov 
Publisher:  "Statistika" 
Place and year of publication: Moscow, 1975 

Signed to Press Date:  [Information not available] 

Number of Copies Published:  [Information not available] 

Number of Pages:  136 

Annotation: 

The book being offered contains a description of the operating principles 
and design of the electronic and funcational circuits of the "Elektronika- 
DD" computer. 

The computer may be used to perform automatic addition, subtraction, 
multiplication and division.  The processes of raising to a power and 
extraction of a square root are performed semiautomatically. Operations 
may be carried out with both integers and with decimal fractions.  If 
need be, the computer rounds off the product or quotient in accordance 
with the necessary number of decimal digits after the point. 

The operators servicing "Elektronika" computers should bear in mind that 
the "Elektronika-DD" and "Elektronika-68" computers, which are manufac- 
tured by various plants in the country, differ only in their external 

17 



appearance and in small changes introduced into the computer design by 
plant innovators. As regards the operating principles and design of all 
their electronic and functional circuits, they are identical. 

This manual is intended for engineers, technicians, operators and 
mechanics, engaged in exploitation, technical servicing and maintenance 
of the Soviet electronic keyboard computers "Elektronika-DD" in computer 
centers, machine computation stations and offices, in institutions and 
repair plants. The book may be also useful to students of higher educa- 
tional institutions and higher technical schools who are studying com- 
puting technology. 

Table of Contents: Page 

Foreword 3 

Chapter 1.  Purpose, Block-Diagram and Exploitation of the 
"Elektronika" Electronic Keyboard Computer 4 

1. Purpose and Technical Characteristics 4 
2. Block-Diagram and Special Features of Computer Design 6 
3. Organs of Control and Signalization 8 
4. Special Characteristics of Exploitation and Preparation 

of the Computer for Work 9 
5. Computing Operations of Addition and Subtraction 10 
6. Multiplication Operations 11 
7. Division Operations 12 
8. Operation With Fixed Numbers 13 
9. Raising to a Power 14 

10. Repeated Multiplication and Division 16 
11. Calculations With Percents 17 
12. Complex Calculations With the Use of Memory Register 17 
13. Extraction of a Square Root 20 

Chapter 2.  Construction, Electrical Elements and Functional 
Circuits of the "Elektronika" Computer 21 

1. General Characteristics of Computer Design Elements 21 
2. Keyboard Panel 21 
3. Printed Circuit Board 23 
4. Power Supply Block 23 
5. Block of Internal Connections 28 
6. Electrical Elements - Resistors 29 
7. Electrical Elements - Condensers 31 
8. Numerical Indicator IN8-2 33 
9. Semiconductor Diodes 33 

10. Semiconductor Triodes (Transistors) 38 
11. Checking Transistors by Means of General-Purpose 

Measuring Instruments - Amperevoltmeters 43 

18 



12. Basic Definitions of Pulse 47 
13. Structure and Work of AND Circuit Using Diodes 49 
14. Structure and Work of OR Circuit Using Diodes 50 
15. Structure and Work of Differentiating RC Network 51 
16. Structure and Work of Inverter 54 
17. Structure of Emitter Followers 55 
18. Purpose, Structure and Work of the Multivibrator 56 
19. Purpose, Structure and Action of Symmetric Flip-flops 58 
20. Amplifiers of Digital Cathodes of Indicator Lamps and 

Filament Lamps 62 
21. Production of Clock Synchronizing Pulses 63 
22. Shift Registers 65 
23. Data Display Lead 65 
24. Control Registers and Triggers 68 

Chapter 3.  Arithmetic and Logical Principles of the "Elektronika" 
1  Computer 71 

1. Arithmetic System 71 
2. Addition of Binary Digits 73 
3. Subtraction of Binary Digits 74 
4. Principles of the Summator's Work 76 
5. Program Matrix 78 

Chapter 4.  Data Input and Arithmetic Operations 80 

1. Clearing of Operation Registers 80 
2. Clearing of Memory Register 81 
3. Data Input 82 
4. Input of the First Digit 82 
5. Input of Subsequent Digits 84 
6. Input of Decimal Point 85 
7. Addition 87 
8. Subtraction 92 
9. Addition and Subtraction While Working With the Manual Key 94 

10. Multiplication 97 
11. Multiplication Using a Constant Factor 100 
12. Multiplication Using the Manual Control Key 101 
13. Division 105 
14. Division While Using a Constant Divisor 108 
15. Division Using the Manual Control Key 108 
16. Work With the Memory Register 111 
17. Memory Display Register                          • 113 
18. Work of Overflow Circuits in Addition and Subtraction 113 
19. Work of Overflow Circuits in Multiplication and Division 114 
20. Work of Overflow Circuits of Memory Register 114 

19 



Chapter 5. Technical Servicing and Maintenance of the "Elektronika" 
Computer 116 

1. Organization of Technical Servicing 116 
2. Organization of Operator's Work Place 117 
3. Replacement of Computer Parts 117 
4. Trouble-Shooting 119 

5. Characteristic Failures of the Input and Display Block 121 
6. Checking Clock Synchronizing Pulses on Block 12 122 
7. Checking of Presence and Quality of Executive Control 

Commands on Block 13 123 
8. Checking Flip-flops of the X Register 124 
9. Checking Flip-flops of the Y Register 125 

10. Checking Flip-flops of the n Register 125 
11. Checking Flip-flops of the PK Register and Arithmetic 

Point Shift 126 
12. Checking Summator's Circuits 128 

Appendix:  Functional Circuits of the "Elektronika-DD" Computer 129 

CSO: 1870 

20 



PUBLICATIONS 

UDC 669.018.06 

RARE METAL ALLOYS WITH DISTINCTIVE PHYSICOCHEMICAL PROPERTIES 

Moscow SPLAVY REDKIKH METALLOV S OSOBYMI FIZIKO-KHIMICHESKIMI SVOYSTVAMI 
in Russian 1975 

[Book issued by the Institute of Metallurgy imeni Baykov, Academy of 
Sciences USSR] 

[Excerpts]  Title Page: 

Title:  SPLAVY REDKIKH METALLOV S OSOBYMI FIZIKO-KHIMICHESKIMI 
SVOYSTVAMI (Rare Metal Alloys With Distinctive Physico- 
chemical Properties) 

Authors:  [Various authors, see Table of Contents] 
Publisher: Nauka Publishing House 
Place and year of publication: Moscow, 1975 

Signed to Press Date:  [Information not available] 

Number of Copies Published:  [Information not available] 

Number of Pages: 229 

Annotation: 

The book deals with current problems in creating alloys of rare metals 
with special physical properties.  It offers vast experimental and theo- 
retical materials on the following aspects of the science:  the develop- 
ment and investigation of new refractory alloys, rare-metal magnetic 
alloys, semiconductor compounds and films; and the utilization of alloys 
of rare metals in electronics, microelectronics and other areas of modern 
technology.  The prospects of using computers for predicting binary 
crystalline phases with special physical properties are examined. 

The materials in the book were presented at the Second All-Union Conference 
on Alloys of Rare Metals With Special Physical Properties, held in Moscow 
at the Institute of Metallurgy imeni Baykov, Academy of Sciences USSR in 
June 1974. 

21 



The book is intended for scientific workers and industrial personnel, 
including metal researchers and metallurgists, designers, and students 
at higher educational institutions. 

Tables 44, illustrations 168, bibliography of 486 entries. 

Table of Contents: Page 

Foreword 3 

GENERAL PROBLEMS 

Savitskiy, Ye. M., and Gribulya, V. B., Predicting binary 
crystalline phases with special physical properties 5 

Gulyayev, B. B., and Pavlenko, L. F., Modeling the search for 
optimally alloyed alloys using computers 11 

Chistyakov, Yu. D. , Potapov, S. V., Yermolayev, L. A., and 
Polyakov, V. P., Heteroepitaxial niobium coatings on 
sapphires 15 

Tarasenko, N. Yu., and Spasskiy, S. S., Problems of labor 
hygiene and toxicology in using rare and rare earth metals 
and alloys 18 

ALLOYS AND COMPOUNDS OF RARE EARTH METALS 

Yermolenko, A. S., Korolev, A. V., Lagunova, V. I., and 
Shcherbakova, Ye. V., The mechanism of intermittent polarity 
reversal of single crystals of the compound RC05 22 

Magat, L. M., Makarova, G. M., Solina, L. V., Yermolenko, A. S., 
Shcherbakova, and Shur, Ya. S., The disintegration processes 
in saturated solid solutions and the coercivity of alloys 
based on SmCos 25 

Vetoshkin, I. D., and Potapov, N. N., A study of the chemical 
composition of phases, structure, and magnetic properties of 
Ce-Co alloys 27 

Vetoshkin, I. D., Potapov, N. N., Pshechkov, P. A., Skokov, 
A. D., Magnetic properties and structure of Pr-Co alloys 31 

Skokov, A. D., Prokoshin, A. F., Vetoshkin, I. D., Makarov, 
V. A., Sakharova, T. V., and Kozlov, A. G., An investigation 
of the magnetic properties and structure of Fe-Co-Sm alloys 35 

22 



Grünau, L. M., Vetoshkin, I. D., and Potapov, N. N. , The crystal 
and domain structure of pseudo-binary compounds Sm(Coi_xFex)5 
and Smi_xPrx)Co5 38 

Torchinova, R. S., Terekhova, V. F., Savitskiy, Ye. M., and 
Novikov, A. V., An investigation of the microstructure and 
magnetic properties of multicomponent rare earth metal alloys 
containing cobalt 41 

Livshits, B. G. , Samarin, B. A., and Tsertsvadze, Dzh. V., 
Magnetic properties of cast alloys SmxPri_x(Co,Cu,Fe)5 44 

Fedichkin, G. M., Torchinova, R. S., and Kolokol'nikova, T. M., 
Determining the diffusion characteristics of samarium in 
beta-Co during thermal dissociation of the chemical compound 
Sm2Coi7 48 

Livshits, B. G., Lileyev, A. S., and Menushenko, V. P., The 
effect of low-temperature tempering on the magnetic properties 
of the alloy S111C05 51 

Povolotskiy, Ye. G., and Bogatin, Ya. G., The crystal structure 
and magnetic properties of the alloy S111C05 54 

Buravikhin, V. A., Manakov, N. A., Shelkovnikov, V. N., 
Belousov, A. N., and Semeusov, A. G., The effect of the con- 
densation temperature on the magnetic properties and sub- 
structure of SmCo5 and GdCo5 coatings 58 

Fedichkin, G. M., and Linetskiy, Ya. L., An investigation of 
the processes of vaporization and oxidation in sintering 
magnets of rare earth metals and C05 61 

Sklyarov, A. Ye., Sitnikov, A. F., Novogrenko, N. M., 
Rastegayev, Khakhin, V. D., and Fedorovoa, G. A., An anomaly 
in Hook's law for the annealed alloy S111C05 64 

Kuznetsov, V. M., and Lobyntsev, Ye. S. , An investigation of a 
cobalt-samarium alloy 66 

Fedotov, L. N., Kirshenina, I. I., and Belova, L. I., The effect 
of pressure on the Curie point of iron-nickel alloys with rare 
metal additives 69 

Savitskiy, Ye. M., Nikitin, S. A., Slobodchikov, S. S., 
Terekhova, V. F., and Chistyakov, 0. D., Electrical properties 
of single crystals of the alloy Gd-Dy 72 

23 



Savitskiy, Ye. M., Iofis, N. A., Terekhova, V. F., Sorokoumov, 
V. A., Markova, I. A., and Abramova, S. A., Use of rare 
earth metals in gas absorption electrovacuum devices 75 

Ignatov, D. V., Lazarev, E. M., Abramova, N. B., and Korotkov, 
N. A., The effect of ittrium, lanthanum, and cerium on the 
kinetics and oxidation mechanism of Ni-Cr alloys 79 

Mordovin, V. P., Terekhova, V. F., and Savitskiy, Ye. M., 
The effect of cooling speed on the structure and properties 
of aluminum alloys with ittrium and cerium 81 

Kobzenko, G. F., and Ivanchenko, V. G., Oxidation of chromium 
alloys with rare earth metals of the ittrium sub-group (Gd, 
Tb, Dy, Er) at 1000°C 85 

Filimonova, V. N., Terekhova, V. F., and Savitskiy, Ye. M. , 
An investigation of the structure and properties of Mh-Cu 
alloys with rare earth metal additives 88 

Yamshchikov, L. F., Kober, V. I., Lebedev, V. A., Nichkov, 
I. F., and Raspopin, Thermodynamic properties of cerium 
alloys with zinc, bismuth, aluminum and lead 91 

Kober, V. I., Lebedev, V. A., Yamshchikov, L. F., Nichkov, 
I. F., and Raspopin, S. P., Thermodynamic properties of 
ittrium alloys with bismuth and aluminum 94 

Lebedev, V. A., Yefremov, V. V., Kober, V. I., Nichkov, I. F., 
Raspopin, S. P., Yamshchikov, L. F., Kodochnikov, V. A., 
Thermodynamic properties of samarium alloys with aluminum, 
gallium, indium, tin, antomony, lead and bismuth 96 

Fedorov, Ye. G., Vyatkin, N. N., Ivchenko, V. A., Syutkin, N. N., 
Pal'guyev, Ye. V., and Sasinova,  The autoelectron microscopy 
of Ir-Ce alloys 99 

Savitskiy, Ye. M., Polyakova, V. P., Roshan, N. R. Mishchenko, 
A. P., Gryaznov, V. M., and Smirnov, V. S., The effect of rare 
earth metal additives on the hydrogen permeability of palladium     102 

Ugodnikova, L. A., Roshan, N. R., Polyakova, V. P., Tsiovkin, 
Yu. N., Savitskiy, Ye. M., and Volkenshteyn, N. V., The effect 
of rare earth metal additives on the specific electrical 
resistance and magnetic susceptibility of palladium 105 

Ignatov, D. V., Lazarev, E. M., Korotkov, N. A., Vinogradov, D. P., 
and Monastyrev, V. P., An investigation of crystalline chemical 
transformations in metal-cermet alloys at high temperatures        110 

24 



Malyushkov, 0. T., Lileyeva, Yu. Ya. , Kost, M. Ye., Lavrinovich, 
S. B., and Baturina, E. A., An investigation of electron struc- 
ture and the nature of interaction in hydrides of light rare 
earth metals 113 

Paderno, Yu. B., Severyanina, Ye. N., Dudnik, Ye. M., and 
Lazorenko, V. I., Certain electrophysical features of rare 
earth metal tetraborides 118 

Mironov, K. Ye., Brygalina, G. P., and Ikorskiy, V. N., The 
dependence of magnetic properties on composition for Eu-P 
alloys 121 

Bondar', I. A., Mezentseva, L. P., and Domanskiy, A. I., 
Crystalline chemical transformations and properties of rare 
earth metal phosphates 124 

Goryachev, Yu. M., Kovenskaya, B. A., and Kutsenok, T. G., The 
electron structure and physical properties of itterbium 
sulfide in the homogenous area 127 

Marchenko, V. I., Serdyuk, V. A., Ivachenko, L. A., and Paderno, 
Yu. B., An investigation of the structure and properties of 
lanthanum sesqui-sulfide 128 

Obolonchuk, V. A., Suprunenko, P. A., Butsik, T. Ya., Kulikov, 
L. M., and Yanaki, A. A., Magnetic properties of itterbium 
mono- and sesqui-selenides 131 

Chervonnyy, A. D., Il'in, V. K., and Krenev, V. A., The thermo- 
dynamics of vapor formation of dichlorides of certain rare 
earth metals 133 

Eubenchik, Yu. I., Glushko, V. Ya., Medinskaya, I. P., Shevkun, 
G. P., and Lugovaya, V. A., Application of rare earth metals 
for creating welding steels and alloys with special properties      136 

Vershinin, N. P., Boyko, V. I., and Grishko, A. N. , The behavior 
of molybdenum disulfide in a metal matrix based on copper, in 
the presence of rare earth metals 139 

Vershinin, N. P., The effect of rare earth metals on the kinetics 
of annealing copper, tin and graphite powders 140 

Vershinin, N. P., Basharin, N. I., and Denisov, Yu. D., The 
effects of rare earth metals on the wettability of graphite 
by copper and tin 142 

25 



PHYSICAL PROPERTIES OF REFRACTORY METALS AND ALLOYS 

Savitskiy, Ye. M., Burov, I. V., Bondarenko, K. P., Tel'nova, 
L. M., Vybornov, V. I., Tomilin, N. A., Naydich, M. Ye., and 
Dyufel', 0. V., A metals research complex 144 

Savitskiy, Ye. M., Burov, I. V., and Kapustin, V. I., A high 
vacuum dismountable apparatus for automatic identification of 
thermal and secondary emission properties of materials 148 

Kortov, V. S., Votinov, S. N., Gavrilov, L. F., Kazakov, A. V., 
and Rayetskiy, V. M., Emission effects in molybdenum alloys 
during deformation and heating 152 

Andreykin, V. A., Indenbaum, S. V., Karsanov, G. V., Kondrat'ev, 
V. K., Ustinova, L. M., Fridman, A. G., and Khazanova, T. P., 
Thermoelectron emission and thermic expansion of lightly 
alloyed chrome 156 

Savitskiy, Ye. M., Bykov, V. N., Povarova, K. B., Alekseyeva, 
L. I., Budagovskiy, S. S., Makarov, P. V., and Kondakhchan, 
The effect of alloying with niobium, rhenium, and osmium on 
the physical properties of cast tungsten 158 

Savitskiy, Ye. M., Chekhovskoy, V. Ya., Povarova, K. B., 
Zaychenko, V. M., and Makarov, P. V., Thermal expansion of 
tungsten alloys 161 

Stadnyk, B. I., Savitskiy, Ye. M., and Kuritnik, I. P., 
Tungsten-rhenium alloys in thermometry 164 

Surov, Yu. I., and Vartanova, G. A., A study of the structure of 
electrolytic coatings of rhenium 167 

Tylkina, M. A., and Gusynin, B. A., Elastic properties of single 
crystals of molybdenum-rhenium alloys 170 

Kovtun, G. P., and Semenenko, V. Ye., The concentration dependence 
of residual electrical resistance on single crystals of 
tungstens-molybdenum alloys 172 

Charikova, N. I., Packing defects of refractory metal alloys 174 

Yesin, Yu. 0., Gel'd, P. V., Petrushevskiy, M. S., Bobrov, 
N. P., Ryss, G. M., Sokolov, V. V., Pazdnikov, I. P., and 
Dubrovskiy, A. Ya., Enthalpy of formation of liquid binary 
alloys of aluminum with ittrium, zirconium, vanadium and 
chrome 177 

26 



Yesin, Yu. 0., Bayev, V. M., Petrushevskiy, M. S., and Gel'd, 
P. V., The concentration dependence of enthalpy of the 
formation of liquid binary alloys of iron, cobalt and nickel 
and boron 181 

Zavodchikov, V. M., Sokhoreva, V. V., Starodub, G. Ya. , and 
Yatis, A. A., Determining the profile of concentration of 
light elements in surface layers of refractory and rare 
metals 184 

Gospodarevskiy, V. V., Alekhin, V. P., Sandulova, A. V., and 
Shorshorov, M. X., Microplastic deformation of threadlike 
crystals of silicon in the elastic phase of deformation in 
the temperature range of 20-500°C 187 

Agalakova, T. P., Zagryazhskiy, V. L., and Gel'd, P. V., 
Electrical properties and the electron structure of the 
germanides (Coi_xNix>5Ge3 191 

Abrikosov, N. Kh., and Makareyeva, Ye. G., The effect of indium 
on phase transformations and properties of the alloys 
Bi2Te3~Sb2Te3 and Bi2Te3~Bi2Se3 194 

Pivovar, T. L., Panfilov, A. S., Svechkarev, I. V., Gel'd, 
P. V., Zagryazhskiy, V. L., and Sidorenko, F. A., Magnetic 
properties of silicides of transition metals under pressure        197 

Ravdel', M. P., Petrova, 0. N., and Krasavin, Yu. I., The 
magnetic properties of plastic, highly coercive Mn-Ga alloys       200 

Savitskiy, Ye. M., Chistyakov, 0. D., and Terekhova, V. F., 
The dendrite growth of rare earth metal crystals from the 
vapor phase 202 

Savitskiy, Ye. M., Tylkina, M. A., Kondratov, N. M., Yakovlev, 
E. D., and Zhdanova, L. L., Using rhenium and its alloys for 
thin-film resistors 205 

Savitskiy, Ye. M., Ignatov, D. V., Lazarev, E. M., Tylkina, 
M. A., Arskaya, Ye. P., and Korotkov, N. A., An investigation 
of the interaction of oxide coatings with cathode nickel alloys 
during the operation of electrovacuum devices 210 

Savitskiy, Ye. M., Polyakova, V. P., Luk'yanova, G. P., and 
Gorina, N. B., An investigation of the coefficient for mirror 
reflectivity of precious metals 213 

CS0:  1870 

27 



PUBLICATIONS 

METAL PHYSICS 

Kiev METALLOFIZIKA in Russian No 60, 1975 

[Collection of articles by participants of the All-Union Conference on 
Electron Spectroscopy and Related Phenomena held in Kiev on 23-24 April 
1974] 

[Excerpts]  Title Page: 

Title: METALLOFIZIKA (Metal Physics) 
Authors:  [Various authors, see Table of Contents] 
Publisher: Naukova Dumka Publishing House 
Place and year of publication:  Kiev, 1975 

Signed to Press Date:  [Information not available] 

Number of Copies Published:  [Information not available] 

Number of Pages:  96 

Annotation: 

The collection contains materials of the Ail-Union Conference on Electron 
Spectroscopy and Related Phenomena, held in Kiev on 23-24 April 1974. 
The articles present theoretical and experimental results on the electron 
spectroscopy of metals, alloys, and silicate materials, as well as semi- 
conductor compounds and complexes.  Designs are discussed for electron 
spectrometers and methods are presented for obtaining electronic spectra. 

The volume is intended for scientific personnel and engineers at scien- 
tific research institutions and factory laboratories. 

Table of Contents: Page 

Nemoshkalenko, V. V., and Aleshin, V. G., The effect of the 
probability of transfer on the form of the energy distribution 
of electrons in X-ray electron spectra of pure metals and alloys      3 

28 



Sobolev, V. V., Optic and photoemission spectra in the range of 
vacuum ultraviolet rays of materials of the groups A^, A3ß5, 
A2ß6, Mg2Si, and PbS 14 

Nemoshkalenko, V. V., Chudinov, M. G., Aleshin, V. G., Kucherenko, 
Yu. N. , and Sheludchenko, L. M., An investigation of the 
structure of the valent zone of Cu-Pd alloys 21 

Vasil'yev, V. A., The effect of skeletal electrons on collective 
agitation in 3d transition metals 24 

Demekhin, V. F., Nemoshkalenko, V. V., Aleshin, V. G., Bayrachnyy, 
Yu. I., and Sukhorukov, V. L., The effect of multiplet effects 
on the structure of X-ray electron spectra of transition metals      27 

Aleshin, V. G., Dikov, Yu. P., Nemoshkalenko, V. V., Salova, T. P., 
Senkevich, A. I., Taldenko, Yu. D., Chichagov, A. V., and 
Epel'baum, M. B., Some results of X-ray-electron investigation 
of silicates 39 

Brytov, I. A., Komyak, N. I., Neshpor, V. S., and Romashchenko, 
Yu. N., X-ray and X-ray-electron investigations of the energy 
structure of the compound alpha-A.1203, A1N, and A1N0 44 

Sidorin, K. K. , Nemoshkalenko, V. V., Aleshin, V. G., Brytov, 
I. A., Romashchenko, Yu. N., and Senkevich, A. I., Electron 
and X-ray spectra of fluorides and chlorides of alkaline 
earth metals 48 

Verkin, B. I., Nemoshkalenko, V. V., Krivoshey, I. V., Aleshin, 
V. G., Senkevich, A. I., and Taldenko, Yu. D., X-ray electron 
spectra of molecular crystals based on TCNQ 50 

Yatsimirskiy, K. B., Nemoshkalenko, V. V., Aleshin, V. G., 
Nazarenko, Yu. P., Zhilinskaya, V. V., and Taldenko, Yu. D., 
X-ray electron investigations of some pentacyanide compounds 
of iron 52 

Minachev, Kh. M., Antoshin, G. V., and Shpiro, Ye. S., A study 
of the status of nickel in multicomponent zeolite catalysts 
by the method of X-ray photoelectron spectroscopy 55 

Yatsimirskiy, K. B., Nemoshkalenko, V. V., Chuyko, A. A., 
Ogenko, V. M. , Tertykh, V. A., Aleshin, V. G., Taldenko, 
Yu. D., and Safro, G. P., An investigation of adsorption 
complexes on the surface of silicons by the method of X-ray 
electron spectroscopy 60 

29 



Nemoshkalenko, V. V., Antonov, V. N., Timoshevskiy, A. N., 
and Aleshin, V. G., Interpreting the X-ray emission Mv 
band of niobium 67 

Trapeznikov, V. A., Shabanova, I. N., and Rodigin, N. M., 
Some questions on procedural methods with an electron magnet 
spectroscope 70 

Gall', R. N. , Kobrin, M. S., Medynskiy, G. S. , and Shmidova, 
N. F., Developing an electron spectrometer system 75 

Klyushnikov, 0. I., Ponomarev, Yu. F., and Sapozhnikov, V. P., 
A precision source for direct current for a nonferrous 
magnetic spectrometer 79 

Yefimenko, A. I., and Povstugar, V. I., Automatic recording of 
electron spectra 84 

Yefimenko, A. I., and Povstugar, V. I., An automatic switching 
device for an electron spectrometer 86 

Maksyutov, F. B., Kuznetsov, V. L., and Yevstaf'ev, A. V., 
An attachment for an electron magnetic spectrometer with 
dual focus for investigating energy and angular distribution 
of electrons in solids 91 

CSO: 1870 

30 



PUBLICATIONS 

UDC 621.396.967.7 

AUTOMATION OF THE PROCESSING, TRANSMISSION AND DISPLAY OF RADAR INFORMATION 

Moscow AVTOMATIZATSIYA OBRABOTKI, PEREDACHI I OTOBRAZHENIYA RADIO- 
LOKATSIONNOY INFORMATSII in Russian 1975 

[Book by V. G. Koryakov, general editor, B. M. Yegorov, B. P. Kredentser, 
A. S. Magdesiyev, A. Ya. Matov, V. A. Petrov, P. A. Savis'ko and V. G. 
Totsenko] 

[Excerpts]  Title Page: 

Title: AVTOMATIZATSIYA OBRABOTKI, PEREDACHI I OTOBRAZHENIYA RADIO- 
LOKATSIONNOY INFORMATSII (Automation of the Processing, 
Transmission and Display of Radar Information) 

Authors:  V. G. Koryakov, general editor, B. M. Yegorov, B. P. 
Kredentser, A. S. Magdesiyev, A. Ya. Matov, V. A. Petrov, 
P. A. Savis'ko and V. G. Totsenko 

Publisher:  Izd-vo Sovetskoye Radio 
Place and year of publication: Moscow, 1975 

Signed to Press Date:  [Information not available] 

Number of Copies Published:  [Information not available] 

Number of Pages:  304 

Annotation: 

The authors give in systematized form familiar as well as original mate- 
rials of a theoretical and applied nature on the processing, transmission 
and display of radar information. Along with the operating principles, 
they give the design of devices for automating these processes.  They 
examine questions of engineering psychology and reliability in developing 
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The book may be useful to specialists in radar technology and students of 
academic institutions specializing in the field of radar and information 
processing. Figures 195; tables 37; references 243. 
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The book propounds methods of mathematical and semi-natural modeling of 
control systems of aircraft (AC) with the use of analog computers and 
analog-digital complexes.  Basic principles of the construction of analog 
computers and their component blocks are examined.  General rules of pro- 
gramming problems for solution on analog computers are presented.  A great 
deal of attention is given to the methods of selection and solution of the 
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ditions.  Examples of the rational working out of patterns with the use of 
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a minimum number of computing decision elements are given.  Patterns of 
semi-natural and analog-digital modeling are described. Methods of 
modeling optimization problems and linear programming of AC control 
systems are examined. 

The book is intended for engineers and scientific workers engaged in 
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tions, 27 references. 
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The "Basic Units of Electronic Computers and Computer Systems" is a text- 
book approved by the USSR Ministry of Higher and Secondary Specialized 
Education for students of higher educational institutions majoring in the 
specialty of "Organization of Mechanized Processing of Economic Informa- 
tion." 

The textbook explains principles of the structure and operation of the 
basic units of electronic computers and computing systems.  The main 
attention is given to the characteristics of standard components, and the 
structure of both processors and peripheral equipment of electronic com- 
puters and computing systems.  The principles of the structure of the 
Unified System of Electronic Computers are examined along with the struc- 
ture of individual components of the complex. 
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The textbook may also be used by specialists working in the field of 
application of electronic computers and computing systems, in automated 
control systems, and in the computer centers. 
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The second edition of the book is written in accordance with the new pro- 
gram for the "computers and programming" course and is intended for stu- 
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is illustrated with numerous photographs. 

43 



Table of Contents: Page 

Introduction 3 

Chapter I.  Classification of Computer Equipment 8 

1. Classification of information processing operations 8 
2. Classification and general characteristics of computers 9 
3. Simple methods and means for arithmetic processing of 

information 14 

Chapter II.  Adding Machines 42 

1. Printing adding machines 42 
2. Efficient methods of use 48 

Chapter III.  Calculating Machines 49 

1. Hand-driven calculating machines 49 
2. Semiautomatic calculating machines 52 
3. Automatic electromechanical calculating machines 60 
4. Electronic keyboard calculating machines 71 
5. Efficient methods of use 75 

Chapter IV.  Tabulating Machines 81 

1. Nontyping bookkeeping machines 81 
2. Typing bookkeeping machines 88 
3. Billing machines 103 
4. Efficient methods of operation 115 

Chapter V.  Supplementary Punching Equipment 118 

1. General characteristics of punching calculators 118 
2. Punchers 121 
3. The K45(80)-6 and KA80-2 verifiers 132 

Chapter VI.  Basic Punching Machines 137 

1. Sorting machines 137 
2. Tabulating machines 152 

Chapter VII.  Special-Purpose Punching Equipment 190 

1. Automatic punchers 190 
2. Computer punchers and attachments 194 
3. Sorting machines 198 
4. Machines for automatic information decoding 199 

44 



Chapter VIII.  General Characteristics of Electronic Computers 201 

1. Block diagram of an electronic computer 201 
2. The Minsk-22M 203 
3. The Minsk-32 211 

Chapter XI.  Mathematical Principles of Computers 221 

1. Positional systems of notation 221 
2. Systems of notation used in computers 224 
3. Conversion of numbers from one positional system of 

notation to another 226 
4. Representation of numbers in the computer 229 
5. Performance of arithmetic operations in the computer 234 
6. Elements of mathematical logic 238 

Chapter X.  Principles of Programming 241 

1. The structure of instructions 241 
2. The system of instructions 243 
3. The sequence of preparation and solution of problems 247 
4. Composition of programs in conditional addresses 251 
5. Programming of arithmetic and logic operations 252 
6. Assignment of true addresses to the program 255 

Chapter XI.  Types of Programs 257 

1. Branching programs 257 
2. Looping programs 262 
3. Brief description of the most common programming languages 280 

Appendices 284 

CSO:  1870 

45 



PUBLICATIONS 

ACCOUNTING AND BUSINESS MACHINERY IN AUTOMATED MANAGEMENT SYSTEMS 

Moscow ORGTEKHNIKA V ASU in Russian 1975 

[Booklet by Anatoliy Valentinovich Prokov'yev] 

[Excerpts]  Title Page: 

Title:  ORGTEKHNIKA. V ASU (Accounting and Business Machinery in 
Automated Management Systems) 

Author: Anatoliy Valentinovich Prokov'yev 
Publisher:  "Znaniye" Publishing House 
Place and year of publication: Moscow, 1975 

Signed to Press Date:  [Information not available] 

Number of Copies Published:  [Information not available] 

Number of Pages:  64 

Abstract: 
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storage, and retrieval of information carriers; in recording, trans- 
mission, and display of data, etc.  It is part of the hardware resources 
of automated control systems. 

This booklet, which is intended for a wide range of engineering and tech- 
nical workers, is devoted to the problems of the combined use of orgtekhnika 
and computer technology in industrial management.  It deals with the 
application of orgtekhnika to automated management systems in enterprises 
and sectors of industry and to automated scientific-technical information 
systems. 

The following rule may be used to distinguish between orgtekhnika and com- 
puter technology:  if a device is connected electrically to a computer, as 

46 



is, for example, the Konsul-254 typewriter, which serves as an input- 
output unit for the Nairi-3 computer, then it is considered a component 
part of the computer complex; if, on the other hand, an individual type- 
writer of the same kind is used in a plant administration office, then it 
is part of orgtekhnika. An automatic drafting machine operating under the 
control of inflexible programs written on attached information carriers, 
or even a drafting automaton that has its own specialized electronic 
calculator, falls under the category of orgtekhnika. However, an auto- 
matic drafting machine that is permanently connected to a general-purpose 
computer for which it serves as an output device, is viewed as part of the 
computer complex. 

The assignment of a piece of equipment to the category of orgtekhnika 
rather than computer technology also depends on its portability and the 
possibility of using it at a work space.  Hence, the term "office equip- 
ment" is often used abroad to designate orgtekhnika.  In this sense, all 
keyboard calculator-computers would be classified as orgtekhnika. 

The terms "office" or "intra-departmental" could also be applied to the 
communications channels used with orgtekhnika, which differ from ordinary 
ones in their limited long-distance capability.  Thus, telegraph devices 
used for communication between the subdivisions of a single large enter- 
prise are defined as orgtekhnika resources, whereas those used for direct 
communication between the enterprise and a ministry are classified as 
normal means of communication. 
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Annotation: 

The present book contains a detailed description of a problem-oriented RPG 
[Report Program Generator] system for the computer Minsk-32.  The book was 
compiled as a practical manual aimed at mastering the RPG-32 system and 
at its concrete utilization. 

The character of the presentation of the material of the book is intended 
for specialists familiar with the essence of electronic data processing 
and with the programming system for the Minsk-32 electronic computer. 
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The problems concerning effective utilization of the computing resources 
of digital control computers operating in a real-time scale are consid- 
ered.  Basic characteristics of the various methods of organizing the 
computing process are presented.  The effectiveness of complex and 
advanced methods of organizing the computing process is compared with the 
simplest methods, taking into account the outlays of the computing 
resources of control digital computers needed to implement them.  Recom- 
mendations are given for the application of various methods and disciplines 
of organizing the computing process, as well as principles for evaluating 
their effectiveness. 

The book is intended for specialists elaborating mathematical software for 
ASU's, as well as for teachers and senior-course students at higher educa- 
tional institutions of the appropriate specialties. 
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In this brochure the authors tell about information networks with elec- 
tronic computers that make it possible to collect, transmit, and process 
information by remote control.  They discuss the functions of the net- 
works, the types of services they provide, and special features of the 
information processes. They present basic data on network structures, 
satellite communications, and data transmission, as well as the economic 
characteristics and prospects for the development and use of networks in 
ASU's [automatic control systems] and ASU's for sectors of industry. 

This brochure is aimed at readers who are interested in contemporary 
achievements in radio electronics, cybernetics, and communications and 
their application. 
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