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[IpenucnoBue

Mexnynaponnas HayuHas KoHpepeHlus «Pa3BuTHe BBIYUCIUTENBHOM TeXHUKH B Poccuu,
crpanax OpiBIIero CCCP u COB» (SORuUCom) BnepBbie MpoBOAMIIACH B PEKUME OHJIAMH. bazoi
uist € mpoBeneHUsl cTal MOCKOBCKHM MHCTUTYT AJIGKTPOHMKH W MaTE€MaTHKH, BXOJALIUI B
coctaB HanuoHanbHOTO HCCIEeI0BAaTENbCKOTO YHUBEpPCUTETa «BhIciias mIKojga 3KOHOMHUKH.
[Ipenpinymue kondpepernuu npoxoauau B 2006, 2011, 2014 u 2017 romax. TpaauimoHHO
TEXHUYECKYIO MOICPKKY KoH(pepenimn okasbiBaeT IEEE Computer Society.

B 2020 romy B reorpaduro koHdepenimu Bouutm Poccus (MockBa, Cankr-IlerepOypr,
HoBocubupck, Kazanp, ExatepunOypr), Actpus, benapyce, benbrus, Benrpus, Ilonbmia,
CnoBakus, @unnanaus, CIIA. B Hell npuHsuiM ydacThe NpPEICTaBUTENIN aKaJEMUYECKOH M
0TpacJieBOM HaykH, 00pa30BaHUs U KYJIbTYpBHI.

Jns Poccum 3Ta KOH(EpeHLUs — YHUKalIbHOE MEpONpUSATHE, HAa KOTOPOM YYaCTHUKHU
HPEICTaBISIOT U 00CYXKJA0T Pe3ysIbTaThl CBOMX MCCIIEJOBAHUI MO UCTOPUU M NEPCHEKTHBAM
COBETCKMX KOMIIBIOTEPHBIX TEXHOJIOTMUH M MNPOrpaMMHOr0 oOecredyeHus. YYacTHUKHU
KOH(QEepeHIIMH HCXOASAT W3 TOTO, UTO TMOSBJICHHE KOMIIBIOTEPHOH HMHIYCTpUU U
IPOTPaMMHUPOBAHUS, a TaKKe Beeil MHpacTpyKTyphl HHPOPMATUKH (MHUKPODJIEKTPOHHKA, CBA3b,
oOpa3oBaHue) OBLJIO MPOPHIBOM B OTEYECTBEHHOM E€CTECTBO3HAHWHU, NOCIETHUM boibimm
IPOEKTOM  TIO3JJHECOBETCKOro rmepuoaa. Mcropuss wuHGOpMATHKH, TpEACTaBICHHAas Ha
KOH(epeHINH, MepCOHN(HUIMPOBaHa, TOCKOJIbKY BO MHOTOM OCHOBAaHAa Ha CBHJIETEIBCTBAX
YYaCTHUKOB COOBITHH.

ITomMumo TPAAULUOHHOI'0 CIIMCKa CIIMKCPOB — OCHOBOIIOJIOJKHHUKOB OTE€YECTBEHHOM u
3apy6e>I<H017I KOMITBIOTCPHBIX HHHYCTpHﬁ, BCe OoJibIe B 0OJIbIIe MNPUHUMAIOT Y4aCTUC UCTOPUKHU
HAayKH, 4YTO CBHIACTCILCTBYECT O pacCTylieM HHTEPECEC K 3TOM HpO6HCMC cpeau
HpO(i)CCCI/IOHaJ'H)HBIX HUCTOPHUKOB. M YAACTCd HaXOAUTh U HY6HI/IKOB8.TL HOBBIC AapPXHBHBIC
CBHUICTCIILCTBA, JONOJHATE U PAa3BUBATH U3BCCTHBIC HAITPABJIICHUA HCCIICTOBAaHUM.

[lenbto naHHOW KOH(EPEHLUHU SBISIETCS YKPEIJIEHHWE HAyyHOrOo COTPYIHUYECTBA MEXKIY
POCCUHMCKMMH U 3apyO€KHBIMU YYEHBIMH M TEXHHUYECKUMH CIEIHAMCTaMH, BBISBICHHE U
CUCTeMAaTH3alMsl aKTyaJdbHBIX MpPoOJeM M TEHIACHIMM B 00JaCTH KOMMYHUKAIIMOHHBIX
TEXHOJIOTMI M BBIYUCIUTENbHBIX CHUCTEM, CO3JAaHME YCIOBHI I OoOMeHa pe3ylibTaTaMu
HCCJIE0BATENIBCKUX ITPOEKTOB, IOBBIIICHHE CTAaTyCa MCCIEA0BATEIbCKON JEATEIBHOCTH U
BOBJICYCHHUE MOJIOJICKU B HAYKY.

[IporpammMHBIif KOMUTET
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Foreword

It was the first time the International Scientific Conference «Computer Technology in Russia and
in the Former Soviet Union» (SoRuCom) was held online. Its 5™ edition was hosted by the
Higher School of Economics, Moscow Institute of Electronics and Mathematics. The previous
conferences took place in 2006, 2011, 2014 and 2017, respectively. Technical support was
provided by IEEE Computer Society.

In 2020, the conference geography included Russia (Moscow, St. Petersburg, Novosibirsk,
Kazan, and Yekaterinburg), Austria, Belarus, Belgium, Clovakia, Finland, Poland, Hungary, and
the USA. The representatives of academic and sectoral science, education and culture took part
in SoRuCom-2020.

For Russia, this conference is a unique event where participants present and discuss the results of
their research on the history and prospects of Soviet computer technology and software. The
conference participants proceed from the fact that the emergence of computer industry and
programming as well as of the entire infrastructure of informatics (microelectronics,
communications, and education) was a breakthrough in domestic natural science, the last Big
Project of the late Soviet era. The history of informatics presented at the conference is
personified as it is mainly based on the evidence of the participants of the events.

In addition to the traditional list of speakers — founders of the domestic and foreign computer
industries, historians of science tend to participate in increasing numbers, which indicates a
growing interest in this issue among professional historians. They manage to find and publish
new archival evidence, supplement and develop well-known research areas.

The purpose of this conference is to strengthen scientific cooperation between Russian and
foreign scientists and technicians, to identify and systematize urgent problems and trends in the
field of communication technologies and computing systems, to create the conditions for
exchanging the results of research projects, to raise the status of research activities, and to
involve young people in science.

Program Committee
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COMPUTER MUSEUM EXPERTISE FOR A WORLDWIDE COOPERATION TO DEVELOP A
CRITICAL MEMORY FOR THE DIGITAL CULTURE

Réginald-Ferdinand Poswick
Computer Museum NAM-IP, Namur, Belgium
info@knowhowsphere.net

Abstract — The author is the founder of one of the main computer museums in Europe and has
studied many computer museums or related projects in Europe and North America. This foundation could
become a reference point for the beginning of the concern for preserving the traces of the history of
computing and the beginning of digital culture. The paper offers suggestions in this area and provides an
opportunity to discuss computer museology.

Key words — Computer Museums — Information technology heritage -Critical Memory in the Digital
Culture — Worldwide sharing and responsability in the Digital Culture

ESTABLISHMENT OF A COMPUTER MUSEUM

After more than 40 years working at applying computer techniques to handling of text and documentation
(1968-2009), the team of the “Maison des Ecritures” (Scriptures House, Maredsous, Belgium, see:
www.cibmaredsous.be), of which I’'m one of the founding fathers, had to make a decision. As they could not carry
on their activity at medium and long term, they wondered if all traces of their pioneering computer works should be
abandoned and scattered or if a way to preserve the memory of these accomplishments could be found.

After having gathered competent advice, the RePPI (Network for the Preservation of Computer Patrimony)
was established in October 20009. It started in Belgium, soon followed by France and Switzerland. There was no real
active computer museum neither in France nor in Belgium. However, several collectors had, with no institutional
support, gathered items, evidences of the evolution of the digital culture. Only private visits were organized to
discover these carefully kept and maintained treasures.

Our network brought together four main collectors in a Collective Institution (2012). They searched a
common way to maintain all traces of the striking evolution of computer techniques in a given geographical area
(Belgium).

At the end of 2012, this initiative was recognised when a conference was organized in Paris by the CNAM
which is one of the founders of RePPI. CNAM is a very old technological museum (1789) which was striving to be
the promoter of a French computer museum. As of today this project is still nowhere. However it incited the creation
of a series of “memoires” on French digital evolution, mainly due to the enthusiastic work of Isabelle Astic (see
CNAM site). As Prof. P. Mounier-Kuhn wrote in “Le Monde”: the French are dreaming of it, the Belgians achieved
it!

To preserve is, above all, to establish a dynamic conservation of items of the past with a solid logistics
(premises, management, financial security, etc.) in order to guarantee a perennial institution. In order to achieve this,
the collectors went two ways:

1) To seek the support of a financially sound institution with clear socio-economic and cultural goals: the
King Baudouin Foundation where a special fund was created “Informatique Pionniére en Belgique — Baanbrekende
Informatica in Belgi€” to which all collections were donated in view of a perennial conservation.

2) To create a Computer Museum (the first in Belgium and Northwest Europe) and to show its financial and
cultural viability through the impetus given by the collectors creativity.

This goal was achieved through an innovative scenography in harmony with the content (items are
presented inside 20’ containers whose era of development is contemporary to the computer expansion; a sort of
“batch processing”) and with rather modest financial resources; but with a museographic vision that was as
professional as possible. Inauguration was held on October 26, 2016, two years after the acquisition of a site not at
all suited for a museum: a sports hall!

WHAT’S A MUSEUM?

Beyond a few “cabinets des curiosités™ (curiosity closets) owned by some moguls-collectors in the previous
centuries, the museum concept appears and grows with the development of the modern city of the industrial
revolution. We have to remember that it often shows the fruit of war chests or items of colonial pilferage!

The core task of a museum is to preserve traces of human or natural activity and to present it to a given
society in order to promote the development of its cultural intelligence (science, art, pedagogy, etc.).

The museum is and remains a place of intelligent conservation of the past and/or of other realities
inaccessible locally. Then it is also to preserve through communication, the accumulated traces as there is no
intelligent preservation without life. It is therefore essential to let the artifacts express themselves towards the
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following generations in order to show how they made the present and to indicate the direction of the development
of the artifacts created by man.

The importance of such places has been clearly demonstrated by André Gob (A. Gob et N. Drouguet, La
museologie, Histoire, développement, enjeux actuels. Paris 2014.4 (2003) and Umberto Ecco (U. Ecco et J. Pezzini,
Le musée demain, Paris 2015).

To develop and understand cultural intelligence the museum has to become a tool more and more in phase
with the human structure whose intelligence cannot develop correctly without a tangible relation to material
elements that surrounds him or that he has created.

Tourism has evolved (a rather new phenomenon since it has developed after paid vacations (1936 in France
and Belgium) became available) and scenographers have developed “interpretation centers” aiming at a large
audience with emphasis on the recreational aspect of communication. This way they only keep the pedagogic side of
the museum. Of course they are a logical complement to the dynamics of a museum but cannot supersede the
essential purpose of museums which is to preserve the memory.

WHAT MAKES A COMPUTER MUSEUM SO SPECIFIC?

The first and major characteristic of a computer museum is the rather novelty of a technology which has
emerged after World War I1. In this way they are similar to space museums. For this reason they all appear after the
90’s when they emerge as memory shrines.

Another characteristic : these museums have to present artificial realities linked to the use of electricity (or
magnetism) combined with Boolean algebra in order to treat information through programmed algorithms in fields
managed until then only through human intelligence (with some mechanical extensions for tallying, calculus,
registering, etc.: abacus, typewriter, mechanical computing devices, etc.).

The lightning evolution of numerical technologies has to be presented through artifacts which have been
used for the development of these techniques and the applications that these artifacts have been able to process more
widely, with more reliability and speed than the human mind which has created these algorithms and their technical
supports.

The main challenge in a computer museum: to make sure it clearly presents the various systemic layers of
the applications of which the hardware (steel, plastics, rare metals and others) is only the tip of a complex iceberg
that is always aimed at an “application”. The challenge in museology as in museography is to focus not only on
“objects” (hardware) but also on software without which there is no computer science. And in the “software” there
is also a need to integrate the engineering concept of the computer and the various operational layers (as they are
very well shown in the INTEL Museum in San Jose, CA), such as analysis, programming (always made for an
“application”), control systems, inter-operational norms, documentation, maintenance over time of the electronic
data with pertaining documentation.

The Living Computer Museum and Lab created by Paul Allen in Seattle has lived up to this challenge.
Everything that is shown to the public (including the oldest machines) has to be in working order. This monumental
task took three persons seven years to produce the documentary bases; out of the 27 employees, seven are engineers
in charge of maintenance and presentation of results. To be noted is the reconstruction of a (1955-1970) “computer
room” with all the technical requirements (cooling, ventilation, raised floor, etc.).

Another aspect is initiated by the Software Heritage (INALF, Paris) created by Roberto Di Cosmo in 2016,
supported by UNESCO since 2017.

Maintaining (both by daily use and by regular updates) of a search engine such as Knowhowsphere, created
by the House of Scripture (Maredsous), an application to manage texts, documentations, artefacts in large archives,
shows a similar urge to keep alive an immaterial heritage. It is now used at the service of a museum and presenting
the full inventories (both materials and immaterial) to all kinds of public of the NAM-IP Computer Museum and at
the same time preserving in the long term a pioneering application in this field (see : www.nam-ip.be — Collections).

INTERNATIONAL COOPERATION: AN INVITATION TO SHARE THROUGH ACTION

It is to be noted that ICOM has no specific section for computer science, its history and its impact on the
whole planet even though several computer museums are members of ICOM.

Besides, after a quick inquiry, we could not find any international association of computer museums. The
CCS (Computer Conservation Society) is the only functioning national association that was created in 1989 in the
U.K. The CCS has quite a few successful achievements such as the conservation of the Manchester “Baby” and the
“Colossus” at Bletchley Park (see their website and their publication Resurection).

We have tried to establish a “Réseau de Préservation des Patrimoines Informatiques (RePPI)” (Computer
Heritage Preservation Network) for french speaking Europe at first. But no formal establishment exists as of today.

Our inquiry has shown the existence of about fifty computer museums mainly in Europe and North
America. (see www.nam-ip.be — Nam-IP/INFO 2019/4). Today we are trying to organize for 2021 or 2022 the first
Computer Museums International Conference in partnership with the faculty of Computer Science of the Université
de Namur. The goal is to identify the specific problems of such museums and maybe to create within ICOM a
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collective movement in order to establish new computer memory museums mostly for the southern part of the
planet.

There are many topics to be covered and we have provided a list, the English version was created with the
help of Cinde Moya, chief curator of the Living Computer Museum + Lab in Seattle. (see www.nam-ip.be NAM-
IP/INFO,2019/4).

AS A CONCLUSION

Beyond the traditional concept of museum as developed until the 50’s, we have to build medium and long
term memory tools to allow future generations of mankind to root in a “history” the ongoing development in a way
that is different from all the museums who are based on the culture of the “alphabetical code” forcing us to create
museums based on the culture of the “numerical code”. It will have to include the use of electronic support both for
communication as for the conservation of its content.

If we want to use this memory as a tool to increase knowledge of beauty and truth, helping mankind to
achieve even more creativity, then even if many practices can be borrowed from experiences and from standard
procedures, be it at an international level (ICOM), we need to adapt them with a critical mind to the new realities of
the digital world.
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WOLFGANG VON KEMPELEN AND THE ILLUSIONISTIC IMITATIONS OF THE BODY

Alice Reininger
Freelance scientist, Austria, Vienna,
alice.reininger@uni-ak.ac.at

Abstract — On November 21, 1781, the Russian Grand Duke, heir to the throne Paul and his wife
Maria Feodorovna, arrived in Vienna. Among many social events, a demonstration of an “admirable machine
where a Turk plays chess” took place in the rooms of Vienna Castle, which the designer of this most
idiosyncratic machine, Wolfgang von Kempelen, lived temporarily. The attendees were thrilled by the
demonstration because the machine won all chess games. A machine, made up and built as a chess-playing
Turk, as an organized body with thinking ability, born from the vision of producing an android machine. The
clockwork, the precision mechanics of a chronological sequence, as the technical vision of a self-learning
process. This machine was not just an illustration of a human organism, it was also a sign of the superiority of
an enlightened person to create something independent. It therefore gave the creator a proud awareness,
dignity and strength. But it also created the illusion of the living for a curious and entertaining addicted
audience. “Among the abilities of mind and hand of man, juggling and fun works are by no means to be
underestimated. Because some of them, even if they are intended for easy and playful use, can still be of
information value.” These words Francis Bacon wrote in his "Novum Organum scientiarum™ already in 1620
about creative games and developments. The fundamental importance of game as a conception of human art
and knowledge.Nature would also have its metamorphoses, from which new things develop. The human mind
only follows the free, playful nature and thereby gains knowledge, understands the essentials, and leaves no
choice in new creation. The game as center of a research and learning society, where principles of nature are
imitated, and new, artificial things are created. And the android fulfilled the expectations. The mechanics of
this creation showed an amazing rationalization of movements. Human skills, especially those of independent
thinking, were taken up and formed a basis for further developments and updates in coming centuries. But
Kempelen, an ingenious mechanic, however, created another machine that he had worked on for years,
namely a speaking machine, which he presented experts on a Grand Tour through Europe between 1783/84.
In this development he dealt with the generation of the human voice in long and tiresome studies.Finally he
implemented his knowledge in a clear, purely mechanical shape. In contrast to the Turk, its shape was no
longer anthropomorphic, although he originally intended to give it the shape of a child. In 1791 he published
his theoretical studies on this speaking machine in his book “Mechanismus der menschlichen Sprache”. In it,
he encouraged future generations of readers and researchers, to develop his machine and carry on with his
studies. History of technology therefore assigned Kempelen a special place in the history of phonetics due to
the efforts. As for the Chess Turk, we know that it could not play chess games on his own. Oddly enough, it
still inspires our imagination and phantasy.

Key words — 18" century, Age of Enlightenment, androids, speaking machine

|. PREFACE

The arrival of this celebrated Androides was anticipated in this country with much interest. It has now been
exhibited some months, and abundantly answered the expectations of the curious. Many theories have been framed
to account for its operation, but all are attended with serious difficulties, and though many believe themselves who
have discovered the secret, the reare few who would not feel better satisfied by ocular demonstration. With this
introduction begins a detailed description of a chess-playing machine, which was still the main attraction in a
panopticon among mechanical dolls and music machines. The author of this description, published in Boston in
1826, Gamaliel Bradford, then added the sentence “Inclusi ligno occultantur Achivi” from Virgil's Aeneas after the
title, which, completed, referred to the ruse of the Greeks who, hidden in a wooden horse, conquered and destroyed
Troya victoriously, which, for connoisseurs of ancient literature drew attention to the illusions on the daily public
shows in the town.

A human-like being, creating an android, moving independently, solving tasks and doing tasks
independently, has been a vision that has long occupied mankind. A likeness with a perfect, human-like physique,
facial features, possibly with a human personality, hardly distinguishable from his role model. But: the more similar
the artificial man became in his development to the human model, one felt this artificial being either — culturally — as
a sympathy bearer, or else — and for the most part — as scary and terrifying, which led to the rejection of this
artificiality. The rejection, triggered by mechanisms in certain regions of the human brain, was only discovered by
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researchers in the 1970s and was known as the “Uncanny Valley”. One explanation for the non-acceptance of
anthropomorphism could be that an android is classified as an intermediate between the clearly recognizable
machine and the clearly recognizable human being. Intuitively, humans grasp their kinds because they measure with
the same standards, while an android claims to be human. The perfection of humanization leads to an emotional
reaction of non-acceptance. Advantage becomes disadvantage.

This reaction of rejection also explained the outcome of the often miraculous stories about scholars created
androids and their destruction in the dawn and in the Middle Ages, where especially these mechanical inventions
were condemned as devil’s work.

Man’s need to create his own image was the driving force behind finding out how far he could go. Constant
curiosity was part of it and a portion of selfishness and inventiveness — to go beyond, see what’s behind, explore
how far one can go, and pushing oneself to the limit. Because what a divine power can do, man can as well: the
production of self-moving, obedient things and beings: ,,Full twenty tripods for his hall he fram’d, / That, plac’d on
living wheel sofmassy gold, / Wond’ rous to tell, instinct with spirit roll’d / From place to place around the
blestabodes, / Self-mov’d, obedient to the beck of gods.“ The lines from Homer’s “Iliad” inspired human mind: I can
do that too!

The human ingenuity was very successful in this. Initially, it were mobile images of gods in ancient places
of worship that spoke to those seeking advice and communicated to them through movements. To pour God into a
human form in order to make the incomprehensible understandable and to be close to this all-encompassing
supernatural power. However: a soul in the statue was required, because from an early age onwards, divine support
including emotional care was required. Communication was important, the dialogue, the figure should show
compassion and, warn of dangers. The simpler and more striking the images of the gods, the more successful
business-loving and artful priests enjoyed these often easy-to-understand handheld tricks. Nobody asked about
ethical boundaries here, the result and what was experienced mattered. Simply: being close to the deity trusting in
his words.

Although the Middle Ages were a dark chapter in terms of technical developments in Europe and a lot of
knowledge lost or forbidden by nearsightedness and narrow-mindedness — exposed to be “magic”— this ancient
technical knowledge survived in the Arab world. Here it was comprehensively taken up, improved and expanded by
scholars. This included, inevitable for the mechanical division, the construction of clockworks and automatons.
Artful and complicated mechanisms were soon created, the message of which slowly spread across Europe after the
turn of the millennium. These findings and manufacturing techniques fell on fertile ground for technically curious
and eager to learn.

As late as the 17th century, John Wilkins described Daedalus “to be one of the first and most famous
amongst the ancients, for his skill in making automata or self-moving engines.” Heron of Alexandria's writings,
which have survived only in fragments, have been translated and inspired subsequent generations of future
mechanics, technicians and engineers.

I1. A NEW HIGHLIGHT IN THE 18™ CENTURY: THE HUMAN-MACHINE

Even at the beginning of the 18th century, the destruction of a legendary artificial man, android, created by
Albertus Magnus by one of his brethren was regretted because the destroyer “had no idea about physics and
mechanics”. Knowledge of metaphysics is not sufficient for such an art! Ratio prevailed in the Age of
Enlightenment and the way to success was paved for the illusion of an autonomous movement in this century. When
Jaques de Vaucanson created his “Flute Player” in 1738 and presented it to the public, he received great attention
and became a role model for a number of mechanics for the next decades. Wolfgang von Kempelen included.

Years earlier, a copperplate engraving by Charles-Nicolas Cochin “La charmante catin” (1731) pointed to
the new era of machine construction, suggesting great things. The copper engraving represents an illustrious crowd
of spectators, consisting mainly of women, grouped around a self-moving doll. The small doll, driven by precision
mechanics and moving towards the viewer of the engraving, is partially illuminated by flickering candlelight. The
faces of the salon society are astonished to amused, stunned to the point of terror. The latter is drastically
underpinned by the woman in the foreground, who has spread her arms, falling fainting on her knees. The little
android, like the ladies around her, is fashionably dressed, wears a ruffled hood on her hair and holds a shawl over
her chest with her right hand. It attracts everyone's attention, it dominates the scene. However, the sentence below
the graphic makes one think. The machine is equated with a courtesan “catin”, which can be bought and controlled.
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Around 1759, a similar graphic by Noé€l Le Mire with the same title was printed and published. This time it
shows a distinguished lady with a little girl sitting on her lap and a second adult woman opposite them. All three
people are fascinated by an android that moves between them. The little girl and the lady sitting opposite point to
this little mechanical figure with their outstretched arms. This android is dressed like the ladies and it seems that it
moves just like the human role models. But an open wooden box with a kind of crank on the narrow side on the right
in the foreground seems to be the container to represent the android's apartment. Which shows the difference to the
dwelling of “real people”, because they live in a magnificent house, which can be seen in the background. Below the
graphic the saying: “Quand je marche, et fait les beaux bras, / Tourne la téte avec des mines: / Telles, qui ne s'en
doutent pas, / Ne sont comme moi que machines.”

This saying symbolizes the fascination and at the same time that it is difficult for the on looking spectator
to distinguish a person from an android. Clothing, posture, the movement of arms and legs, the facial expressions
were amazingly similar, just lifelike. The androids mastered all of this. But: some people might also act as machines
as the android did. Ponting out the new chapter openly discussed, if the human body only works like a precise
clockwork and exquisite mechanics? Man is working like a machine.

But there was another sensual aspect important: the sense of touch! The surface of a stone sculpture felt
cold. Therefore, it had no soul. This resulted in the Creator's desire to create something soulful, something living,
human-like, as we have been told in the story of Pygmalion. The sculpture is brought to life; the breath of life is
blown in.

Now there were two motifs in this way of thinking that required two different types of creators. Other
experts had to develop from the former artist, namely the mechanics and engineers. The so-called “Chambers of Art
and Wonders” were built around these two aspects. Ancient art and modern technology mutually reflected their
power and independence. The collector and his passion spurred many an alert mind. Theoretical foundations were
expanded, the mastery of nature was expanded by the component “mechanics”. The innate curiosity of human
beings gave rise to structures which became more and more human-like, which showed human abilities. That meant
training eyes and minds, because the goal was to recognize similarities, to separate dissimilarities and to recognize
the results as an image of nature.

These special chambers were also an area that left enough space for the idea of free game. The human mind
was able to imitate the varieties of nature, hold onto them, change them again and again, and let his imagination run
wild. Limits were also shown here, despite many utopias. The ideally typical art chamber was a laboratory, a
demonstration room, where the natural sciences and humanities came together from a mechanical, alchemical and
empirical point of view. And so a game begins in the practice of various techniques, mechanics, the drawing of
complicated mechanical processes, abstruse machines and devices, calculations of statics, perspective, architecture
and painting and the like. The playing person, homo ludens, the game as a basic category of human behavior.
Because in the game there is pure pleasure, lust and freedom, but also basic research, purpose and use. Never forget
that man has reason. The game as a creative act, as a divine germ in humans, namely to produce something himself.
Included: the competition with like-minded people.

The triumphal march of creating useful structures and useful industry was unstoppable. A more than three
meter high pendulum "The Microcosms" by Henry Bridge from 1734 tells us: “By arts Mechanic you will here be
tought / More than Rome knew, or Grecian sages thought.” The clock shows the world mechanism as a microcosm,
which is installed in a housing in the form of a Roman temple. And what about man? How does he work?

Man a machine. Julien Offray de la Mettrie's materialistic view of man created gaps between supporters
and opponents: “If ... but all properties of the soul depend so much on the peculiar organization of the brain and the
whole body, when they are visible ... only this organization itself, shows ... a very enlightened machine ... Soul is
only a meaningless expression, of which one has no idea and which a sharp head can only use to do the part that
thinks in us to name. If one assumes even the simplest principle of movement in them, the soul-filled bodies have
everything they need to move, to feel, to think, to regret, in short, in terms of the physical and the moral, which
depends on it to find their way.”

But time could not be stopped: technical innovations were institutionalized, became almost a part of
everyday life. Patent laws protected inventors, capital-intensive inventions and production improved certain
businesses. The link between invention and its impact has been intensified. This inevitably led to an increase in
production and the creation of new products. Everything seemed possible now. However, one thing still was
unsolvable and let some knowledgeable people reach their limits: the independent thinking and acting of the created
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artificial figures. In this case, one had to fall back to tricks and illusions again. Kempelen’s chess automaton, The
Turk, falls into this category.

Although made up and created 250 years ago, this figure still fascinates due to its originality and technical
ingenuity.In the years that followed its creation it was used as a template for many plays and prose, and even in the
20th century it was a topic in the film industry.

Kempelen was a good observer and expert on the human psyche. He deliberately relied on effects to cover
up the weaknesses of his mechanical Turk, never made a fuss about it and simply said, of course with a wink of the
eye: “C’est une bagatelle qui n’est pas sans merite du coté du mechanisme, mais les effects n’en paroissent si
merveilleux que par la hardiesse de l'idée, et parl’heureux choix des moyens employés pour faire illusion”.
However, what always astonished on this machine were the following questions: How does the communication
between the player and his counterpart, the Turks, works? How and where does the human operator works in this
machine, with this machine? How is it possible to make the moves with the left arm so precisely? Opening and
closing its hand? Move the fingers? Grasping the chess pieces with its fingers?

Kempelen naturally was proud that the movements of the arm were never discovered by many
mathematicians, chess players and other people. Although Freiherr von Racknitz published very extensively about
the Kempelens mechanism, some thinkers remained skeptical. The author of the publication “The History and
Analysis of the supposed Automaton Chess Player of de Kempelen” openly admitted: “It must be acknowledged,
however, that this explanation is rather unsatisfactory, when we compare it with the above account of the public
manner which is the internal structure of every part of the machine was exhibited.” Only later did the descriptions
provide comprehensible solutions. Nevertheless, the refined design and the previous idea were recognized so
skillfully implemented in this illusion and therefore needs being praised.

The chess-playing android, life-size, sitting on a chair, in a Turkish robe, with pronounced facial features,
sat opposite the human chess player. Obviously, there was no indication that this was no self-thinking, self-acting
machinery in the background, but that a human being was serving it inside, was unseen. That made the whole thing
so fascinating. The technology remained hidden, the focus was on anthropomorphism. In the royal chess game, the
human mind and the android were challenged to perform highly complex thinking.

The situation was quite different with the speaking machine developed by Kempelen in the course of more
than twenty years. Although Kempelen also intended to give it the shape of a four to five year old child, he
abandoned this idea and now let the operators of this apparatus and the listener of the sounds and words emitted out
of the machine, seen the bare technology. No illusion, no trick, only the sober technology stood in the foreground.
The body parts and organs necessary for the speech process were mechanically implemented. The rectangular box
contained the various forms of material that represented the internal organs of the larynx, an externally connected
bellows represented the lungs, the air supply, the mouth as well placed outside he box. One could open the box,
touch the individual parts necessary for speaking and see in action. Through the construction, Kempelen acted like a
dissecting doctor who knows the reason and cause and knows how to explain it later. That should also
fundamentally differentiate him from ventriloquists who could manipulate their voice.

For Kempelen there was also another aspect in the foreground that prompted him to build such a
mechanism, that of a philanthropist. This apparatus should serve the deaf and dumb to get in touch with their
environment, make themselves understood, step out of the shadows and inhumane existence, in order to become a
full member of society. Not being able to express themselves, not having he chance of a proper education let these
handicapped people suffer as animals.

When he set off on an European Grand Tour with the chess machine in 1783, the technical construction of
the speaking machine was available in the form we know today and could be demonstrated like this to a special
audience, to experts. This tour was emphasized by the souvereign, Joseph Il, himself. For the emperor Kempelen
represented an enlighted subject, whom he was proud of to send to foreign countries to show the ability which brain
can achive. The bright light and fame of the inventor also shines on the country where he came from and on the
souvereign who rules.

Kempelen was smart enough to know what he achieved in further technical developments, such as a steam
engine and reaction machine, which he also carried as a model in his luggage, he would not be accepted by scientists
and will be dismissed as a charlatan, because of the chessplayer, the illusion. For that chessplayer his name was
famous for throughout Europe as leading newspapers and magazine spread the news years before. The chess player
contributed to finance this two-year’s travel. But for Kempelen the goal was to be acknowledged by science,
receiving the fame as leading scientists of this time inhabited. The Turk was a toy, which caused amusement. But
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constructing a steam engine, developing a speaking machine an other inventions and improvements, meant going
through hardships, showing entrepreneurship, lifelong learning, being alert, open and curious for new developments.

In 1791, his book “Mechanismus der menschlichen Sprache” (Mechanism of Human Language) served as
a basis for future linguists and phonetics, secured Kempelen’s place in science. His speaking machine was
examined, recreated, and finally found to be worthy mentioned in serious research.

Finally, one point also has to be mentioned which became important throughout the 18th century: the
national state seen as a machine, bound to a social body. Easy to be governed each one as the driving force in this
machine that produces the greatest impact. The optimization, the tactical incorporation, the establishment of order
like a functional warfare. Mental movements should not experience too much friction. Androids or human beings,
no differences anymore, should human mutate to fighting machines...? But this opens up another topic...
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In the first half of the 1950s, the authorities and the scientific community of the Polish People’s Republic
noticed the growing importance of electronic computing. The freedom of Polish science and the research and
development sector was hindered by limited access to western centers, as well as a trade embargo on computers and
measuring and testing equipment. This deficit was compensated to a small extent by the scientific and technical
contacts developing in the 1960s with the USSR and with other partners from the Comecon. Documentation
obtained mostly in Western European countries and, to a lesser extent, in the USA by Polish intelligence served as
an additional source of knowledge for the authorities of the Polish People’s Republic and the newly opened
production centers. However, the greatest successes in acquiring know-how were achieved not through the use of
illegal methods, but through official negotiations with Western partners. The culminating moment of the
‘democratic’ (free) development of the computer industry in the Polish People’s Republic was when the ELWRO
company signed the contract with the British ICT (later ICL) company in 1967. Unfortunately, it coincided with the
inauguration of talks by Moscow in the Eastern Bloc on the unification of computer systems, the so called RIAD,
during the Comecon forum. The interests of the computer industry of the USSR as a superpower and the Polish
People’s Republic as its satellite were on a collision course for a while.

The inside story of the accession of the Polish People’s Republic to the RIAD program was reconstructed
as a result of analysis of documents created in the Polish institutions supervising the Polish computer industry in its
first developmental phase (preceding Edward Gierek’s 1970-1980 tenure and RIAD). To supplement and verify the
above sources, the author also selectively used other archives, which in perspective can be very useful for
understanding the factors behind the creation of RIAD and determining the role of Poland in this program.
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THE ROLE OF ACADEMY OF SCIENCES IN CREATIONOF SLOVAK COMPUER INDUSTRY

Martin Sperka
Museum of Computers Computing Center of the Slovak Academy of Sciences, Bratislava, Slovakia
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Abstract — The paper deals with the evolution of computer technology and consecutive creation of
computer industry in Slovakia — the Eastern and less industrially developed part of Czechoslovakia in the
years 1952-1989 at the context of Czechoslovak, COMECON and World state of art of electronics and
computer technology. It analyzes how this process was influenced by the Institute of Technical Cybernetics
(UTK) at the Slovak Academy of Sciences (SAV), summarizes positive and negative aspects of this
development and aftereffects on the contemporary situation. Last and not least documents how visionary
persons and their enthusiastic teams could achieve ambitious, at the first glance unreachable goals.

Key words — the first Slovak analog and digital computer, microelectronics and microcomputers,
development after the year 1989.

INTRODUCTION

After the WW2 Slovakia was mostly agricultural land with the exception of few small (including military)
companies. After the 1948 started industrialization of the country, mainly environmentally harmful metal works and
mills (steel, aluminum, nickel, manganese with ore imported from the USSR, Hungary, Rumania and Albania),
heavy and military industry (mechanical parts and their assembling, but not electronics). The reason was fact, that
Slovakia was more remote from the NATO border then the Western part of Czechoslovakia — Bohemia. Later arose
factories for radio and TV receivers, dial phone sets and small exchanges.

This process created many jobs and increased regional development. But the most research and
development (R&D) institutions were concentrated in the more industrially developed Bohemia. Slovak R&D was
concentrated at the universities, among them at the Institute of Technical Mechanics of the Slovak University of
Technology (STU) in Bratislava.

One of the research goals of this lab was to find faster computational methods and tools in modeling
vibrations and a stability of engines, turbines and motor vehicles. In 1952 two doctoral students Ivan Plander and
Stefan Petra$ were admitted to this institute. In 1953 Slovak Academy of Sciences (SAV) was founded and among
the first institutions was the Commission which later transformed to the Laboratory of Theoretical and Applied
Mechanics. Petra§ and Plander moved to this lab. Their research goal was to improve computing methods in
modeling properties of mechanical systems. Instead of using logarithmic slide rules and electro-mechanical
calculators they experimented with mathematically analogous electrical models using passive L, R, C components.
But these models were laborious and inaccurate.

THE FIRST SLOVAK ANALOG COMPUTER

The Plander, educated mechanical engineer also was radio amateur and understood electronics, designed,
calculated and built a direct current, vacuum tubes amplifier with the high amplification gain.

It happened in 1956. This was the basis for the main computational units of the more precise and universal
analogue computer — integrators, adders and inverters. Beside the amplifier, it was necessary to design and construct
power supply units, functional generators etc. But the way from a theoretical model to the prototype was long. It
required a lot of experiments and electronic components, mostly Czechoslovak made vacuum tubes, resistors and
capacitors, including some German made (booty from the Wehrmacht radio stations during the WWII) resistors. The
computer which was capable to solve non- linear differential equations was ready in 1958. One of the first modeling
tasks was to calculate cushiony attachment of an incubator at the ambulance car. At the same time Plander lectured
the subject Analog Computers at the Slovak Technical University and published the first book on analog computers
in Slovakia [1], [2]. The computer is exhibited at the Museum of Computers in Bratislava [3].
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Fig 1. Professor lvan Plander and his analog computer

THE FIRST DIGITAL COMPUTER [4]

In the year 1959, the Section of Technical Sciences of the SAV made a decision to transform the lab (it had
department for scientific and engineering computing), which could provide computing to all SAV institutes. The
idea was implemented in 1962, when the GDR made digital computer ZRA1 was installed at the new founded
Institute of Machines and Automation. Plander became the head of computing department. 15 SAV institutes and 18
schools and industry institutions used this computer. Department trained 85, mostly external programmers [5].

Few weeks later STU installed Soviet computer URAL 2. URAL (based on vacuum tubes) was faster, but
ZRA 1 (rectangular — loop ferrite cores and Germanium diodes logic) was more reliable with more precise
calculations (48 bits long words). Institute’s mission was industrial automation and Plander’s team started exploring
theoretical problems of control computers in real time in order to design own one. In that time at the Institute of
Mathematical Machines (VUMS) in Prague was under development control computer with discrete transistor logic.

To purchase computer in that time was not easy. There existed CoCom embargo on advanced Western
computers and those, not embargoed were extremely expensive due to the fact that the exchange rate of convertible
money was high. COMECON computers were cheaper, but for the academic institutions still expensive and there
was a long delivery time to get one. In the centrally planned economy, the monopoly on computer R&D in
Czechoslovakia had VUMS. In order to get government funding, Plander and his colleagues decided to name it
“Fast Programmable Processor” (RPP16) instead of computer. Competent high officials did not recognize that
processor is part of the computer. Approximately similar situation was in Hungary, where computers developed at
academy of sciences used the name TPA “Programmable Analyzer with Memory”.

RPP16 — THE FIRST 3TH GENERATION CONTROL COMPUTER IN CZECHOSLOVAKIA

The project RPP16 started in 1965. One year later The Institute of Mechanics and Automation disjoined.
One offspring — The Institute of Technical Cybernetics (UTK) was founded in 1966. Petra§ became CEO and
Plander vice director. At the same year, at the computing center, which was the part of UTK installed discrete
transistor based Danish computer Gier. Instead of purchasing spare parts for this computer (from the allocated
budget), Plander’s team (especially Ivan Kocis, head of hardware group) decided to purchase bipolar TTL integrated
circuits (1Cs) made by the US company Texas Instruments (TI) and used them in RPP16 laboratory model. This was
actually illegal, but they knew that TESLA Roznov — Czechoslovak electronic company planned to start production
of T1 compatible ICs and RPP16 would be based on Czechoslovak components. Using no Western parts (or at least
minimum) at any electronic systems was an ideological requirement.

This tactical decision resulted in the first Czechoslovak 3rd generation control computer. Young engineers
and mathematicians, who defended their master thesis at UTK participated on the design and implementation of
laboratory model. Architecture and basic machine code was simulated on Gier computer as well computing ICs
layout and routing of small printed circuits boards (PCBs) or wiring between PCBs. Instructions were
microprogrammed (ferrite core ROM) so it was easy to add new or modify existing one. UTK developed basic
system software — drivers of electrical typewriter, paper punched tape reader / writer, bootstrap, loader, assembler
and FORTRAN compiler.

Cooperating institutions developed flat multi wire cable (embargoed), bigger format PCBs and connectors.
One task was to develop platted wire cylindrical magnetic memory (1976). During the construction of the laboratory
model, Plander and Ko¢is started negotiations with potential manufacturers. The first candidate, TESLA Bratislava
(radio recieivers manufacturer) had no interest to enhance its assortment. Finally TESLA Nizna (TV sets producer)
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in the least industrially developed part of Slovakia — Orava agreed. But it was necessary to reconstruct their recently
built plant in Namestovo, originally planned for assembling mobile military radio stations mounted on vans.

In order to speed up know — how transfer and train workers for a new technology, Plander and Ko¢is§
proposed creating Research and Development Lab (VVL) somewhere between Bratislava and Namestovo [6]. It
succeeded in Zilina (1969). The first step was training fresh graduated VVL engineers at UTK. They built 3
prototypes (1970) and later in cooperation with development a construction office Konstrukta Trenéin and UTK
they redesigned model with bigger PCBs and worked out technological documentation for the production.

This started in 1974 and until 1978 TESLA Namestovo produced 139 RPP16S and 104 RPP16M (mini)
computers [7]. More advanced operating system and application software was developed in a new established
computer business, installation, services and software houses with cooperation with their customers and partners.
RPP16 computers were installed in many factories, electric power stations, one coal mine, research institutions,
universities and even in one library. This was beginning of the Slovak computer industry which enabled automation
of many industrial processes, created new jobs and platforms for computer education [1].
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Fig. 2: RPP 16S at the Museum of Computers in Bratislava

THE SYSTEM OF SMALL ELECTRONIC COMPUTERS (SMEP)

When the 3rd generation control computers project was near to the finish a new one “Research of Automata
and Computers of the 4th and next generations” was proposed, approved and funded by Plander and Ko¢is. In
December 1969 Plander participated at the meeting of the International Commission for Computer Technology in
Moscow. The topic was system of Small Electronic Computers (abbreviation in Slovak SMEP) in the frames of
COMECON. On this meeting, participants constituted the Board of Chief Engineers (BCE).

In 1970 during the process of normalization after the Warsaw Pact invasion, all employees were
background checked, especially those who were in higher positions in 1968. Many had to relieve their posts, among
them Petra§ (CEO) and Plander (vice CEO). But Plander remained chief engineer and responsible for RPP16
project, however with very little competences and support. Managing this big project with many subjects was very
hard. But fortunately teams at UTK and partner institutions were young, enthusiastic and initiative engineers and
programmers, so the project could be successfully finished. Plander proposed to include RPP16 in SMEP project,
but it was not accepted.

The final decision was that the template for SMEP became (in that time) the world’s most successful
minicomputer — Digital Equipment Corporation (DEC) PDP-11. Some countries continued in their national
programs. In Czechoslovakia it was ADT 4XXX (equivalent of Hewlett-Packard HP 2100 and 21MX) developed in
VUMS. RPP 16 production was imperatively stopped in 1978. The last programmed system software for RPP16



SoRuCom 2020 22

was multiuser operating system RSM F16, emulating PDP-11 RSX 11, programmed by three students of STU in
Bratislava [8]. It was possible due to the new PCB card with 4 asynchronous serial interfaces using UART LSlIs
targeted for SMEP computers.

T

Fig. 4.: Exposition of integrated circuits designed and made in UTK SAV, TESLA Pie$tany and VUST Prague at the Museum of
Computers in Bratislava

After 1970 the chief manager for Czechoslovakia was Kocis. I was nominated for membership at the
working group for the electronic components and participated at several meetings in the USSR. Almost all ICs
needed for the construction of PDP-11 equivalent were produced in COMECON countries. Among missing was
Universal Asynchronous Receiver and Transmitter (UART), which was the key elements for serial communication.
At UTK with the aid of self-developed interactive graphics system we designed masks and TESLA Piestany
manufactured (1976) the first UART in COMECON [9]. In 1974 chief engineer for Czechoslovakia became new
UTK CEO. But he was not expert in computer technology.

Since 1976 VVL Zilina was involved in SMEP activities and in 1977 the office of Czechoslovak SMEP
chief engineer moved to this laboratory, which transformed to the Research Institute for Computer Technology
(VUVT). VUVT developed many computers and peripheral units. These were made in TESLA Nizna (CRT
alphanumerical and graphics terminals for SMEP and RIAD systems, vector or raster displays and stations
compatible with DEC and Tectronix peripherals), TESLA later ZVT Namestovo (after RPP16 they were 16bit PDP-
11 compatible SM 3-20, SM 4-20, SM 50/50-2, SM 52/11, SM 52/11+, SM 16-22 and 32 bit VAX 11/738
compatible SM 52/12) and ZVT Banska Bystrica (8 and 16 bit microcomputers based on 8080, 8086 and 8088
processors: SM 50/40-1, M 16-1, PP 01 — 06) including intelligent terminals, office stations, microprocessor
development and robot control systems, special military systems: SP 30 and 60 — computers for rugged conditions
SPMXP 16 — SIMD architecture based on 16, 8bit microcomputers) for interactive image processing and other
applications [10], [11]. There were some plotters and digitizers developed at VUMS and made in Bohemia included
in SMEP program.

T
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Fig. 3.: 1kb x 18 ferrite core RAM from RPP16 prototype with 16kb MOS RAM made in TESLA Piestany
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THE RoLE oF UTK SAV

In 1979 Plander has become CEO and Petras scientific secretary. As a research and scientific institution
UTK concentrated on theoretical research in the fields of parallel computers and algorithms, knowledge based
systems, speech synthesis, and linguistics, computer vision, robotics, electron beam lithography, digital circuits
testing — including testing IC chips inside with controlled electron beam. In 1982, after the agreement between the
Slovak, Czechoslovak and Soviet academies of sciences The International Laboratory for Artifficial Intelligence was
created, where worked not only scientists from COMECON but also few scientists from the West.

In order to speed up transferring results of theoretical research to industry, UTK founded Development and
manufacture department, where several models of SMEP and non SMEP computers were developed. They were:

SM 50/50-2 was PDP-11 compatible computer with processor based on 2 bit sliced, bipolar ALU IC from
TESLA Roznov - MHB3000 (equivalent of Intel 3000). This computer used exclusively Czechoslovak made
components, as was proposed by manufacturers and was installed in mechanical engineering plant for robots
control. But at VVL Zilina developed SM 50/50-1 used 4 bit ALU slices with AMD 2900 ICs and later USSR made
equivalents.

SM 54/30 was computer vision system, with 256 x 256 pixels resolution, some hard-wired algorithms for
image preprocessing, interface for 1 to 4 cameras controlled by SM 3/20 or SM 50/50 machines used in several
institutions for image processing and computer graphics.

Parallel associative SIMD machine had architecture inspired by the Goodyear Staran computer, but the
construction and machine code were different. It had (maximum configuration) 2048 simple processors and was
controlled by SMEP and later IBM PC compatible computer. Associative Programming Language (ASPL)
assembler, macro ASPL, expanded FORTRAN and the language for parallel computing based on Modula 2 and
Actus were developed. Targeted applications were in RADAR signal processing. The project finished in 1989 and 8
pieces were produced at the joint UTK and BEZ Bratislava CYBEREX company [12].

In cooperation with Elektromont company, UTK SAV designed single bit microprocessor and supporting
ICs, based on implemented on CMOS Gate Array GAC 1200 (designed at UTK). These ICs were made in TESLA
Piestany and applied in industrial controllers (replacement for electromechanical rely) for example in iron mill
factory in Kogice (1982-1987).

Division in Banska Bystrica designed distributed system with node computer, communication processor
and 4 microcomputers SM 50/20 used in several industry enterprises. This division significantly contributed to the
creation of the Academic Computer Network SANET (connectivity with Internet implemented in 1991), at the
beginning used not only by academic but also government institutions.

Another project was clone of 32bit RISC microprocessor Acorn Computers Ltd. ARM. Masks for the
technology were ready in 1989 but the technological processes in Piestany did not start because of political regime
changed and the CoCom embargo was released. This project was part of bigger one — Data Flow Computer for
Knowledge Based System. This project started in the time when Inmos International Transputer computers appeared
(1985). IMS T414 had more then 200 000 transistors, what exceeded our technology. UTK proposed to implement
functional equivalent with two separate VVLSI ICs, one of them ARM (25 000 transistors) and the second serial 4
ways interface. Original ARM chips were used in UTK designed PC XT accelerator with own ANSI C compiler and
computer graphics I1SO standard library (GKS) [13].

1987

Fig. 5: Professor lvan Plander at the front of parallel associative SIMD computer, designed by a team of Karol Richter (at the
right) at the Museum of Computers in Bratislava
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SLOVAK MICROELECTRONICS AND MICROCOMPUTERS [14].

The main prerequisite for modern computers is integrated circuits. TESLA Roznov started production of
bipolar SSI TTL ICs in 1967 and production of discrete transistors moved to Pie$tany. At the Research Institute for
Communications (VUST) explored MOS technology ICs. In Roznov believed that this technology has no future
because of the lower speed. Within the frames of research of 4th generation computers UTK designed and simulated
logic array, composed from identical universal logic modules (1971) and intended to implement it on one chip at
VUST. But they proposed the design do at UTK.

That was reason why UTK developed interactive IC design system First bigger MOS IC designed with this
system was logic module with 300 transistors for the Institute of Control Problems, Soviet Academy of Sciences in
Moscow (1973). Another goal was to create microelectronics lab for some technological processes in cooperation
with TESLA Pieitany. Within the frame of these activities, in 1973 UTK constructed experimental electron beam
lithography machine (EBM) from the Japanese scanning electron microscope controlled by PDP 11 minicomputer.
In 1982 GDR made ZBA 10/1 EBM was installed and used for the 1C masks manufacturing [15].

Fig. 6: Part of the exposition with Slovak made 8 bit microprocessors at the Museum of Computers in Bratislava

In 70s semiconductor MOS memories became cheaper then magnetic ferrite cores and demand for
production MOS RAMs at TESLA Roznov came not only from the RPP16 side but also computers produced in
Bohemia. Moreover, Intel released 4004 and later 8008 microprocessors. In 1973 we analyzed 18008 with the goal
to clone it, but meantime Intel launched 8080, with more advanced n-channel Silicon Gate Technology. In 1979
TESLA purchased license on 16kb MOS RAMs using this technology. VUST designed equivalent of 8080 chip with
supporting LSIs. They were followed by 8bit single chip microcomputers.

Few custom bipolar TTL or I’LICs for SMEP computers were designed in VUVT Zilina and made in
TESLA Roznov. VUVT used IC CSD system developed at Comenius University in Bratislava.

In 80s started era of microcomputers in Czechoslovakia. Emerged several 8bit single board
microcomputers, home or industrial computers. In Slovakia they were MHB 8080 based PMI-80, PMD-85 (TESLA
Pie§tany and Bratislava) Didaktik Alfa (Didaktik Skalica), PPO1, SM 50/40 (VUVT and ZVT B. Bystrica) or
Didaktik Gama, M (Skalica), Mat'o (agriculture farm in Zavadka) with GDR made Z80 clone. Smuggled Western
home computers Atari, Commodore or Sinclair (mostly used for games at home) were cheaper, but those, made in
Slovakia were installed at secondary schools (only few of them had own mainframe or minicomputers at that time).
Programming courses of BASIC, assembler or even Pascal (compiler developed at Comenius University) became a
part of curriculum

In 80s 16 bit IBM PC compatible desktop computer PP06 was developed at VUVT and produced by

TESLA Bratislava and ZVT B. Bystrica. Intel 8088 microprocessors were imported from the West and later their
equivalents from the USSR.
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1989 AND AFTER

After year 1989, when HiTech embargo finished, computer and semiconductor companies (not only)
collapsed. Some people joined the world known IT companies like DEC, IBM, Dell, Lenovo, AT&T, Siemens.
Sometimes, those who before cloned products of their new employer. Others started small or medium enterprises for
reselling, installing or servicing imported computers. Some created new, maintained or upgraded old applications of
their former customers. Many engineers and scientists found jobs in abroad at IT companies or universities.

But there are few successful IT Slovak companies producing own software and applications internationally.
Among them is maybe the most Slovak world known ESET company, experts in computer security. UTK SAV was
transformed to the Ul (Institute of Informatics) and continues in theoretical research within the frames of EU
projects. Beside education IT departments of universities in Bratislava, Kogice or Zilina.

CONCLUSION

Analyzing positive and negative aspects of era 1952-1989 we can summarize following. At early 50s
continued conservative attitude towards the Western invented Cybernetics. Next 10 years slowly started
»~computerization®, mostly with punch card machines and imported computers. In Bohemia already existed few
computer companies. Late 60s were years of liberation of East-West relations. In those years RPP16 project started.
In 1969 in Bratislava was founded the Computer research center with contribution of United Nations Organization
Development program, CRC/UNDP and there was installed, in that time the most powerful computer in
Czechoslovakia (CDC 3300). This institution significantly contributed to research in theoretical computer science,
software engineering and Enterprise Information Systems [16]. Then a process of ,normalization* after 1968
followed. This caused stricter embargo, but the Western companies were still interested in business with
COMECOM. It was clear, even to some (not all) high ranking politicians, that IT plays strategic role. Government
invested in R&D and production of computers, unfortunately not enough, existing economy did not allow more.

Despite the centrally controlled economy, finances and energy were inefficiently distributed. Especially
when microprocessors appeared, R&D became chaotic and uncoordinated. Many companies developed and
produced practically the same models in low quantity. There existed competition between Czechs and Slovaks as
well between institutions inside. But this competition was not so efficient as for example in Silicon Valley. It was
not based on economical criteria (all institutions were financed from the same state budget) but more or less on the
enthusiasm of developers and political or ideological prestige of some managers.

International cooperation also was unefficient. Companies produced big assortment of systems and
components in low quantity (however there were exceptions). Often they were notable to cover home market, not
speaking about export. But sometimes they preferred exporting over the home market. The ratio of revenues versus
R&D costs was low. Lagging behind the West increased.

But for young and enthusiastic scientists, engineers and programmers with good fundamental education in
mathematics, physics and technology it was interesting and challenging era, despite the fact that they had limited
chance to travel and directly communicate with their colleagues in the West, who had better working conditions
including financial benefits.
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Abstract — The aim of this paper is to describe Hungary’s early involvement in the Comecon’s Unified
System of Computers (Ryad) and its impact on the country’s computerization. This case study details
Hungary's complex situation at the time: its engagement with Western computer companies, its willingness to
participate in Ryad, and the impact of its newly introduced economic reforms on these processes.
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I. INTRODUCTION

This paper provides a case study of Hungary's early involvement with the Ryad project and its impact on
the country's computerization. First | give an overview of the state of its computing industry and changing economic
system in the years leading up to the Ryad project. Then | describe how the country managed its tentative attempts
to engage with Western European computing companies and its newly accepted obligations in the Ryad, and used
the situation for its own benefit. Finally, | introduce the institutions that were created to accommodate the Ryad
project, and show how they and the new economic system impacted the field of computing in the country.

I1. THE COMPUTER INDUSTRY IN HUNGARY BEFORE THE RYAD PROJECT

The computerization of Hungary started out relatively slowly even within the Eastern Bloc, not only in
comparison to the Soviet Union but also to Poland and Czechoslovakia ([5], [9]). The first computer in the country,
a clone of the Soviet small computer M-3, was operational only by 1959 ([7], [16] and [29]). By 1965, the country
of 10 million citizens still had fewer than 50 computers altogether and only one outside Budapest, the capital.

However, the mid to late 1960s brought two promising domestic computer developments for the country.
Between 1966 and 1968, the Central Physics Research Institute, KFKI,? cloned the popular DEC PDP-8 small
computer under the name TPA 1001.% As it was compatible with the PDP-8, its developers became members of the
DEC User Society (DECUS) in 1969, gaining access to most of the software that was already available. The TPA
1001 was in standardized production from 1968, first with transistors, then with integrated circuits. It was a
successful minicomputer by Eastern European standards, as around 600 of them were sold in Hungary and
Comecon. Later members of the TPA family were in production until 1990 [19].

Around the same time, a small to mid-sized computer family (with four model sizes) was developed at the
Factory for Electronic Measuring Instruments, EMG. This independent and original design, the EMG 830, was also
introduced in 1968 and about 15 of them were manufactured during the next two years. While the TPA machines
were manufactured to satisfy the needs of the scientific community, the EMG 830 was created primarily for business
applications ([11], [12] and [14]).

I11.THE NEW ECONOMIC MECHANISM*

In 1968, Hungary introduced economic reforms. These had a long-lasting impact on the way enterprises
operated, and consequently deeply impacted the computing field as well. The so-called New Economic Mechanism
introduced a mixed economic system, where planning was retained only at the macro-economic level, while
enterprises enjoyed freedom on the micro-economic level. That is, annual and five-year plans were prepared for the
national economy as a whole, but these were not broken down to targets on the level of the enterprises anymore.
This meant that enterprises had freedom in deciding what to produce in what quantities. The government influenced

! This paper was carried out as part of the ANR/DFG project (ANR-17-FRAL-0003-01) “FFIUM: Formalism, Formalization,
Intuition and Understanding in Mathematics: From Informal Practice to Formal Systems and Back Again”
(Nancy/Paris/Munich).

2 Kézponti Fizikai Kutatointézet.
® Tarolt Programii Analizator.
* Uj Gazdasagi Mechanizmus.
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their decisions only in forms of incentives, such as taxation, credits, non-repayable grants, etc. There was also larger
freedom in pricing: the government set only price-ranges for products, and within that range, enterprises could set
their own, market-driven prices. In addition, the largest enterprises were encouraged to export their products as well,
and partially finance themselves from foreign markets. However, state ownership remained unchanged. Not only did
the enterprises remain state owned, but their leaders remained state officials, still being appointed or dismissed by
the government ([1], [3], [4], [15] and [27]).

These new economic policies impacted the computer industry in two important ways. In general, the impact
they had on the country's economy was to foster computerization. Since enterprises now had more freedom in their
production and were not just mechanically fulfilling central plans handed to them, they became interested in
optimization. This new focus on optimization led to an increased interest in the use of computers for business data
processing. The other impact of these policies was that enterprises now had to raise at least part of their own budget.
In the case of the computer industry it meant that manufacturers advertised more aggressively and offered more
well-rounded services, while “software-houses” actively sought possible users.

IV. LOOKING FOR A LICENSE

In the second half of the 1960s, the leaders of the National Committee of Technological Development,
OMFB,® chairman Arpad Kiss and vice chairman Janos Sebestyén, were aware that Hungary had to decrease its
deficit in computer technologies and appropriately computerize the country. However, it was clear that it could not
do it on its own, despite the promising domestic projects at KFKI and EMG. To remedy the situation, OMFB
decided to acquire a Western European computer license. The sole promising interaction took place with France,
who saw this as an opportunity to promote its newly established government program, Plan Calcul, internationally.
Starting in early 1968, meetings began between the government organizations, Délégué a I'Informatique and OMFB,
and the manufacturing companies, the newly established French “national champion” CI1° and EMG ([23], [28]).

The license in question was that of ClI's 10010 computer, which was a downsized version of SDS*’ Sigma
2, and all of its future versions. The upgraded computer, the Mitra 15, was ClI's own genuine design. It was modeled
after DEC's minicomputers and was, consequently, not compatible with the 10010 [21].

The impact of the New Economic Mechanism is already apparent in the reports about the license
negotiations that EMG sent to OMFB. These reports consider the remunerativeness and time efficiency of the
different options based on the estimated domestic market needs, instead of merely trying to fulfill a state-planned,
preset requirement [13].

V.HUNGARY’S ENGAGEMENT WITH RYAD

In January of 1968, Kosygin, the Chairman of the Council of Ministers of the Soviet Union, reached out to
the governments of Bulgaria, Czechoslovakia, the GDR, Hungary, Poland and Romania to invite them to join the
Unified System of computers, the development of an upward compatible family of computers. The invitation was
eventually accepted by all countries but Romania.

Participation in the joint effort appeared beneficial for the satellite countries for multiple reasons. It
promised a whole family of computers that they would not be able to develop on their own, while creating a stable
national industry with an easy access to the entire Eastern European market. In addition, in many of these countries,
it guaranteed for the first time the steady backing of computing industries by the highest level of government, both
politically and financially.

During the second half of 1968, the Soviet leadership of Ryad decided to use the IBM S/360 as the
“prototype” of the project, i.e. to reverse engineer the most successful computer on the international market ([18],
[20] and [26]). All satellite countries, with the exception of the GDR,® opposed this decision without any affect.

% Orszagos Miiszaki Fejlesztési Bizottsag.
® Compagnie Internationale pour I'Informatique.
7 Scientific Data Systems.

% As the GDR had access to a couple-of IBM 860/30s and 40s through West Germany [6] and already began examining them, it
alone supported reverse engineering them.
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They feared that engaging in an essentially reverse engineering project would lead to the demise of their national
computer industries and suppress domestic computer developments, innovation and research.’

In this complex situation the goal of the Hungarian political and professional leadership was twofold. On
the one hand, purchasing the French license was considered of utmost importance, as it was part of a deliberate
effort to restart technology and knowledge transfer from Western European countries through legal channels. On the
other hand, they wanted to use the participation in Ryad to benefit the Hungarian computer industry. Thus, during
the Ryad negotiations, Hungary offered to contribute a small computer to the project that was smaller than the
smallest member of the IBM S/360 family, with the goal of basing such a computer on the CII license, which was
not IBM compatible. Hungary closed the negotiations with CIl and bought the 10010 license only once it was able
to push this proposal through the Ryad decisionmakers.

A. New Hungarian Ryad Institutions

To participate in as large an international undertaking as Ryad, Hungary had to create several new
institutions. The international bureaucracy had to be handled; the domestic effort had to be organized.

Hungary first created its own, domestic bureaucracy that was also connected with the general Ryad
bureaucracy. The main international governing body for the Ryad was the so-called Intergovernmental Commission
on Computing Machinery, ICCM. The main political institution Hungary created was the Interdepartmental
Commission on Computing Machinery, SZTB.™ It enjoyed large freedom, as it was not subsumed by any of the
ministries. It was the first time the computing industry and computing professionals had direct political
representation on the highest levels. As part of the Ryad project, SZTB delegated the Hungarian member of the
Council of Chief Designers and managed the Hungarian participating institutions and factories on the political level.
Once it was created, its responsibilities were not restricted merely to managing Ryad-related issues, but to promote
computing in general. Soon SZTB established the Central Development Program for Computing, SZKFP,™ the first
country-wide plan addressing every facet of computing.

The most important professional organization of the Hungarian Ryad participation was the Institute for the
Coordination of Computing Technology, SZKI,'? founded at the end of 1968. Zsolt Naray, the former head of the
TPA program at KFKI, was appointed as its director. Thus, it was ensured that one of the few people who were
already experienced in overseeing a computer development project was in charge from the beginning. Naray, as the
head of SZKI, represented Hungary in the Council of Chief Designers on the international level. The primary goal of
the institute was, of course, to coordinate hardware and software development and the manufacturing of the
Hungarian Ryad computer. SZKI was also responsible for the documentation and the approval of the machine and
its software.

However, in spite of its name, the activities of SZKI went beyond coordinating the development of the
Hungarian Ryad computer. It also attended to independent, non-Ryad related research and development tasks as
well. But this opportunity came with an obligation: SZKI became responsible for raising a portion of its own budget.
This prompted SZKI to actively promote computerization and to seek out possible users in Hungary as early as
1969.

SZKI also managed to engage with Western computer companies through its existing Ryad duties. This
was due to the strategic maneuvering of the SZTB politicians. In order to facilitate real knowledge transfer beyond
mere technology transfer from the licenses and other engagement with Western companies, SZTB requested from
these companies that a portion of the price be paid by Hungary in services. This meant, for example, the
participation in the software development of ClI's Mitra 15 as part of the payment for its license. This strategy was
especially viable in the field of computer technologies, where Western European companies were willing to “buy
market shares” in Eastern Europe to counteract the global dominance of IBM. SZTB managed to secure that 40% of
the ClI license could be paid in research and development services. This led to a strong cooperation between CllI and

® Many leading Soviet computer experts and pioneers expressed similar worries concerning their domestic field.
10 Szamitastechnikai Tarcakdzi Bizottsag.

11 Szamitastechnikai Kozponti Fejlesztési Program.

12 gzamitastechnikai Koordinacios Intézet.
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SZKI employees. For example, when ClI's Mitra 15 was introduced to the public at the 1971 SICOB™ trade show in
Paris, SZKI employees participated in the installation of the computer on site.

Besides SZTB's insistence, the New Economic Mechanism also fostered this kind of engagement with
Western companies, for it allowed and encouraged large enterprises to finance themselves and their growth partially
through international export. As a consequence, the cooperation with CIl was only the first of many with Western
companies.

As SZKI's Ryad-related tasks became more and more routine over time, it devoted increasing amounts of
its capacities to domestic and Western European commissions that were independent of Ryad. This led to a
“westernized” work culture at the Institute with additional benefits of higher wages and the potential for regular
international travel for its employees. By the 1980s, SZKI functioned more as a software house with additional
research and development projects than an institution with the main focus to coordinate the actions of the Hungarian
computer industry ([17], [22] and [23]).

As the rapid growth of the computer industry, along with the number of computer installations, was
expected as a result of Ryad, the country needed scores of programmers and operators in a short period of time. To
quickly remedy this increased need for computer experts, a new Computer Education Centre, SZAMOK,* was
created as part of the Hungarian Ryad effort already by the end of 1969.

In accord with the aforementioned intention of Hungary to engage legally with Western companies,
SZAMOK bought an educational license from the Control Data Corporation, CDC. This meant that it was allowed
to use the CDC's educational materials for 6 years and received its updates. As the New Economic Mechanism
encouraged international expansion of large enterprises through export, in 1972 SZAMOK applied to the United
Nations’ Development Programme, UNDP, and won a contract for computer technology education in developing
countries and Hungary. Subsequently, in 1973-1978 SZAMOK received 2.2 Million USD from UNDP, which
played a pivotal role in its development. During this period annually around 7000 people attended the trainings
offered by SZAMOK in Hungarian, English, German and Russian. It also published, sold, and distributed its own
textbooks, about 12-14 titles and 45,000 copies annually. Once the first generation of Ryad computers was available,
SZAMOK educated Hungarian computer specialists about the imported Ryad computers, and offered trainings on
the Hungarian Ryad computer both in Hungary and abroad ([10], [8] and [25]).

In 1973, around the time most of the first generation Ryad computers were nearing regular production, the
NOTO-0OSZV was founded. Every country participating in Ryad had a “NOTQO” institution, the Russian acronym
loosely translating into National Organization of Technical Service. The Hungarian subsidiary was OSZV,* which
stood for National Enterprise for Computer Technologies. These organizations had the most important job in
spreading the Ryad computer technologies in their respective countries. OSZV was responsible for importing Ryad
computers through the foreign trade office and installing them. The service provided by OSZV was comprehensive.
It designed and built computer centres, maintained the import machines and supplied them with software, all under
warranty. It also organized training courses about the Ryad machines and a software club for it users. In addition, it
acquired Western software and adapted it, and even distributed certain IBM software through IBM Hungary.'®
Again, the software acquisitions were legal purchases or license based ([24], [31] and [32]).

B. Manufacturing the Hungarian Ryad Computer

Although the CII license was purchased for EMG, in December of 1970 it was transferred to VIDEOTON.

This came as a surprise to most participants of the computer industry, because even though VIDEOTON was the

largest electronic manufacturer in the country, it had absolutely no experience with computer technologies. As a
consequence, EMG's computer development program shrank and was terminated after a few years ([23], [30] and

[14]).

13 Salon des industries et du commerce de bureau.
14 Szamitastechnikai Oktato Kozpont.
15 Orszagos Szamitogéptechnikai Vallalat.

18 IBM had a subsidiary in Hungary since the 1930s to sell its calculating machines. IBM Hungary stayed in operation even after
the Second World War with a small number of representatives.
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As VIDEOTON was not prepared for manufacturing computers, the production and distribution of the
Hungarian Ryad computer was delayed. VIDEOTON founded its Factory of Computer Technologies'” only in 1971.
Due to its lack of experience and prestige in computing technologies, VIDEOTON had trouble recruiting an
experienced workforce, and had to hire almost entire electrical engineering and programmer cohorts that had just
obtained their degrees at the University of Technology in Budapest [2].

During 1971, VIDEOTON manufactured around 100 computers based on the CIl 10010 license under the
code VT-1010B. However, Hungary's contribution to the first generation of Ryad computers was VIDEOTON's
computer based on the Mitra 15, under the code names EC-1010, VT-1010, or more colloquially referred to as R10.
It was adapted to Ryad standards by VIDEOTON and SZKI. Due to VIDEOTON's lack of experience, the operating
system*®of the computer was adapted entirely by INFELOR (the first Hungarian “software house™) and KFKI.

It was introduced to the public in 1972 at the Budapest International Fair,"® and was distributed by late 1973
[23]. Altogether almost 500 of them were sold in the Comecon countries. Although the shift to VIDEOTON caused
a delay in the delivery of the R10, it was still among the earliest Ryad machines.

In addition to manufacturing computers, VIDEOTON became involved with two kinds of peripherals:
printers and graphical display terminals. As VIDEOTON was a known television manufacturer in the region, its

The Hungarian Ryad computer, the VIDEOTON R10 (EC-1010) with its
VT 340 (EC-7168) graphical display terminals

entry into display peripherals came as no surprise. With the peripherals, the company followed a similar route as
with the computer. Its goal was to purchase Western licenses legally, thus maintaining Hungary's tentative
rapprochement to the West, while being able to market its peripherals as high quality licensed products in Eastern
Europe. VIDEOTON's early line printers were based on Dataproducts licenses. In the end, VIDEOTON had to
develop its own CRT graphical display terminal, as its license negotiations with Siemens did not reach an
agreement. Its display, VT 340 (EC-7168), was an especially successful product, sold all around Eastern Europe.

Despite not having any experience with computing technologies, VIDEOTON quickly became successful
in this field as well, and grew to be the second largest computer company in the satellite countries, with only the
East German Robotron being larger at the time. This quick expansion was due to VIDEOTON's experience with
international distribution and marketing of its televisions and other household electronics. VIDEOTON's market
strategy was to emphasize the Western origin of its products and downplay their Ryad involvement, in order to price
them more highly than the usual Comecon products. With the success of VIDEOTON, Hungary became a net
exporter within Ryad.

17 Szamitastechnikai Gyar.
18 VIDOS, standing for VIDEOTON Operating System.
1% Budapesti Nemzetkdzi Vasar, Hungexpo.



SoRuCom 2020 32

Assembly of the VIDEOTON VT 340 (EC-7168) graphical display terminalsat
VIDEOTON's Factory of Computer Technologies

VI. CONCLUSION

This case study showed the swift expansion and development the Hungarian computing industry went
through in only a few years at the turn of the 1960s and 1970s. The opportunity for such growth in the field of
computing was due to the country's involvement with the joint Ryad effort that guaranteed unprecedented political
and financial support for the sector and a large international (Comecon) market. The institutions founded to
accommodate the project covered all aspects of computing, from hardware and software development to education,
export and import, and customer service. As the scope and service of these institutions and programs went beyond
the framework of Ryad, they impacted and accelerated the computerization of the country in general.

At the same time, Hungary fulfilled many of its Ryad obligations through legally obtained Western
licenses. Seeking out Western licenses (not just in the field of computing) was part of a national strategy to re-start
technology and knowledge transfer from the West. This trend was also fostered by the New Economic Mechanism
that encouraged large enterprises, like VIDEOTON, to finance themselves and their growth through export
activities. Despite the fact that this strategy was independent and even prior to the country's involvement with the
Ryad efforts, most likely it would have been infeasible without the political and financial support that became
available due to Ryad.

The Ryad project is understudied in the scholarly literature, which is most likely due to its being seen in a
negative light. Be that as it may, this case study shows that Ryad strongly impacted Hungary's computing field and
computerization in general. Most likely it was similarly impactful in the other satellite countries, and in the Soviet
Union as well. Thus, in order to understand the history of computing of the Eastern Bloc, a more systematic
examination of the joint Ryad project seems necessary.
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THE TELOS OF CONFRONTATION: THE PLACE OF IDEOLOGY IN HISTORY AND
HISTORIOGRAPHY OF COLD WAR COMPUTING

Ksenia Tatarchenko
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ktatarchenko@smu.edu.sg

Abstract — A nutshell history of modern computer comes with the tag of an “American machine”. A
progress line stretching from the ENIAC to the internet offers a coherent narrative arc which culminates
with the FAAMG and its $4 trillion capitalization. This story of triumphs, however, generates its own counter
narratives, such as Kai-Fu Lee’s Al Superpowers: China, Silicon Valley, and the New World Order (2018), and
relies on the plot of a “new” Cold War. In this light, I take the notion of confrontation as a lens to consider
the relevance and the limits of the Cold War history of computing and to argue for an inclusive
historiography. My reflection concerns the ideological dimension of computing during the second half of the
twentieth century as well as the literature structured, explicitly or implicitly, by the narrative of Cold War
confrontation. I will first engage with several foundational texts in the field: Computer: A History of the
Information Machine (1996), The Closed World: Computers & the Politics of Discourse in Cold War
America (1996), and The Government Machine: A Revolutionary History of the Computer (2003). I will next
discuss a series of challenges, destabilizing and complicating these master narratives, raised in recent
historiography and in my own work on Soviet programming and cybernetics. In particular, I will focus on the
following dichotomies: confrontation as analytical vs. actor category; mechanisms of circulation versus
effective and metaphorical barriers symbolized by the Iron Curtain; and the duality of hardware and
software histories.
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AN IDEALISM AFFAIR IN THE EARLY DAYS OF THE SOVIET COMPUTER SCIENCE

Mark Trakhtenbrot
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Abstract — In this talk | will present details of an affair that dates back to 1951 (almost 70 years
ago!), to early days of the research in the theory of algorithms and mathematical logic in USSR. In fact, this
story relates to early days of Computer Science in the country, when the very words “Computer Science”
were not in use yet. Moreover, in those days cybernetics was labeled a “pseudo-science”, and mathematical
logic — a “bourgeois idealistic distortion”.

During 1951, this story has been developing in Penza, and it involved my father, the late Prof. Boris
Avraamovich Trakhtenbrot (B.T.). He then was a Docent (Associate Professor) in Penza Pedagogical
Institute, where he started to work shortly after finishing and defending his PhD thesis conducted under
supervision of the outstanding Soviet mathematician Peter Sergeevich Novikov. In addition, B.T. was
involved also in cooperation with Bashir Iskanderovich Rameev (designer of “Ural” computers) in the
Research Institute of Mathematical Machines (Ilenzenckuiit HUU maTeMaTH4eCKUX MAIIUH).

In a seminar in Pedagogical Institute, B.T. delivered a talk on mathematical logic to his fellow
colleagues, entitled “The method of symbolic calculi in mathematics” and dealt with formalization of the
algorithm concept. This was a start of the “Idealism Affair” — following this, B.T. was accused of being a
“Carnap-type idealist”. Note that this was the last stage of the Stalin era, with persecution of “idealists”, and
not only them. This made the situation very dangerous for B.T.

Fortunately, during the work on his PhD thesis (in Kiev), was often on long-term scientific visits in
Moscow, where he actively participated in research seminar “Mathematical Logic and Philosophical
Problems of Mathematics” led by P.S.Novikov, S.A.Yanovskay. These and other outstanding mathematicians
(A.A.Lyapunov, A.N.Kolmogorov) were involved in B.T. defense against the absurd accusations. They
provided letters of expertise that supported B.T.’s research, and also promoted his publications on relevant
topics in “Doclady of AN” and in “Uspekhi Matematicheskih Nauk”. Later, one of the outputs of these
developments was publication of a popular book by B.T. called “Algoritmy I Machinnoe Reshenie Zadach” —
one of the first books on the theory of algorithms that was translated to many languages around the world.

In the talk I’ll present the details of the affair, as well as the related documents, including letters by
the mentioned prominent mathematicians.
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Abstract — The article describes the history of computer technology development at the Saint
Petersburg Institute for Informatics and automation of the Russian Academy of Sciences (SPIIRAN) along
with some aspects of the institution's history. The experience of the organization in the use of computer
technology in scientific research is systematized. An overview of the main collections of computer equipment
exhibits in the SPIIRAN’s history Museum is given. The exhibition reflects certain stages of the formation
and development of computer technology in the country, the emergence and development of computer science
as a fundamental science.

Key words— computer technology, electronic computers, computer science, mathematical and
computer software, computer networks.

INTRODUCTION

The Museum of History of the St. Petersburg Institute for Informatics and Automation of the Russian
Academy of Sciences continues the traditions lay down in the mid-nineteenth century on the creation of museums of
scientific and educational organizations. Their main task is an in-depth study of scientific and educational material
on specific natural and man-made objects, popularization of the achievements of science and technology,
communication of generations through the transfer of knowledge and experience of researchers and developers.
Such, for example, were the museums of Ethnography, Anthropology, the Russian language and literature, Botanical
and others in the system of the Russian Imperial Academy of Sciences, Gorny, Zheleznodorozhny, Maritime,
Communications and other museums at universities, the Artillery Museum.

Computing and telecommunications technology in less than a hundred years of its development has made a
tremendous leap forward. But perhaps that is why many priceless rarities, unfortunately, have already been lost
forever. It should be noted that hardware and software are developing together with each other, and therefore
computer software is also an object of historical research.

That is why when creating the Museum of the History of the St. Petersburg Institute for Informatics and
Automation of the Russian Academy of Sciences, it was decided not to be limited only by the history of the
institution, but, due to the specifics of the tasks solved by the institute, interconnected with computer technology and
telecommunications, to form a public scientific multifaceted museum of great sociocultural importance which is
determined by the solution of the following tasks:

— improving the general educational, cultural level and computer literacy of the population,

— stimulation of interest in the practical widespread use of computer and telecommunications
facilities,

— preservation of the historical and cultural heritage of society associated with the creation and
development of means of working with information resources,

—  preservation of objects of computer and telecommunication equipment,

— preservation of computer and telecommunication equipment software objects,

— replenishment and restoration of equipment samples, storage of information about lost objects —
computing and telecommunication systems of various models, related devices.

— excursion services for various groups of the population, familiarization with technical samples,
with the basics of computer science, technical cybernetics, conducting visual classes with students
on computer science, the basics of computational mathematics, etc. for career guidance.

Due to the presence of a sufficient number of unique samples of computer technology, peripherals, other
exhibits, interactive information systems freely located on the exposition space, the SPIIRAS History Museum is
able to solve the tasks and make its own contribution to the socio-cultural development of not only the city, but also
Russia.
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THE HISTORY OF THE DEVELOPMENT OF COMPUTER TECHNOLOGY IN LENINGRAD (ST. PETERSBURG)

The history of the St. Petersburg Institute for Informatics and Automation (SPIIRAS) of the Russian
Academy of Sciences began on October 7, 1974, when the Department of Computing Engineering of the Leningrad
Physical-Technical Institute named after A.F. loffe under the direction of Doctor of Technical Sciences Professor
V.M. Ponomaryov. Note that by 1974 in Leningrad there was an acute shortage of computing power, primarily for
academic institutions. The resource of the Leningrad branch of CEMI of the USSR Academy of Sciences, which
was trying to assume the role of a computer center for collective use, was clearly not enough.

Quite quickly, the Department of Computing Engineering was reorganized into the Leningrad Computing
Center (LCC) of the USSR Academy of Sciences. The LCC team was tasked with creating a computing system for
collective use and then, on its basis, developing a system for automating scientific research. Note that not everyone
had the task of commissioning powerful computers. For example, one of the institutes of the USSR Academy of
Sciences, having received a scarce and expensive BESM 6, failed to launch it.

The LCC of the USSR Academy of Sciences successfully coped with the task. In 1975, such computers as
MIR 2, M 6000, the first computer from the BESM 6 series were commissioned. The next year, the second BESM 6,
which were immediately combined into a single computer complex, which made it possible to satisfy the needs for a
while Leningrad institution of the USSR Academy of Sciences. At the same time, the corresponding operating
systems, software, a set of compilers for programming languages (Assembler, Algol, Fortran, PL 1, SIMULA, APL,
GPSS, etc.), standard program libraries, DBMS, and programming automation tools were introduced. In a short
time, almost all software and mathematical components were installed and put into operation.

The next step in expanding computing resources and introducing new services was the installation in 1978
of the CYBER-172-6 computing system from Control Data Corporation. It was distinguished by a rational and
balanced architecture, a wide variety of high-quality peripheral equipment, advanced mathematical support, and the
availability of a database management system DMS-170. The system was based on a central processor, 10
peripheral processors, and a separate network processor. Architectural features allowed to increase system
performance, since the central processor was engaged only in solving user problems. The first experiments on
creating computer networks and connecting the resources of European computer centers were carried out in 1978
with Hungary (1IVTA) and Finland (Technical Research Center of Finland).

A further step in the development of the collective use system was the installation in the 80s of the ES
1052, ES 1060 computers (combined into a single multi-machine complex), as well as SM. This allowed to increase
the number of users and expand the terminal network. Remote terminals in more than 50 geographically dispersed
institutions were connected by telephone wires. The computers of the SM series were used as network computers,
which were also used to automate experiments at academic institutes, as well as to control production systems.

Unlike the CYBER system, in which the circuit switching method was used to provide network
telecommunications, domestic computers were combined on the basis of the packet switching method.

This approach was implemented in the ACADEMNET project in 1985. The center, reorganized into the
Leningrad Scientific and Research Computing Center of the Academy of Sciences of the USSR (LNIVC),
completely took upon itself the fulfillment of applications from academic institutions for the implementation of
computational work.

The number of users has steadily increased. If in 1982 55 organizations used the network services, then
three years later, in 1985, their number increased to 82.

The list of user organizations, in addition to academic ones, includes leading universities of the city
(Leningrad State University, Leningrad Polytechnic Institute, Leningrad Electrotechnical Institute, Leningrad
Mechanical Institute, Forestry Academy, Leningrad Technological Institute, etc.), industry research and scientific-
production organizations (Home Geophysical Observatory, Leningrad Optical and Mechanical Association, NPO
Plastpolymer, NTO Central boiler turbine and others.). The economic efficiency of the LNIVC network already in
1982 exceeded 4.0 rubles per ruble of costs, which significantly exceeded the average economic efficiency of
scientific research, which amounted to about 2.5 rubles per ruble of costs in the same year.

Using the indicated computer technology, appropriate mathematical and software, important scientific
problems of plasma physics, gas dynamics, and solid state dynamics were solved, quantum-mechanical calculations
of electronic structures of molecules, spectra and structures of polymer systems were carried out, ephemeris
calculations, studies of planetary geophysical hydrodynamics, theory were carried out climate, mathematical
modeling of photocenoses was carried out, productivity forecast in ecosystems, modeling of the Man-Bio system
sphere, the creation of regional models of rational use of resources, etc.

In the 1990s, the Institute retained its accumulated experience and ensured a consistent transition to modern
information technologies.

It should be noted that the collective use of information and computing resources in the modern world has
transformed, for example, in the concept of Data centers representing cloud services, the concepts of virtual
machines.

Further development of telecommunication technologies will undoubtedly lead to a rethinking of past
experience and to the construction of fundamentally new telecommunication networks.
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COMPUTING AT THE SPII RAS MUSEUM OF HISTORY

For a relatively short historical period SPIIRAS has preserved many unique examples of computer
technology, primarily electronic computers of different generations, which currently form the basis of the SPIIRAS
Museum of History.

Exhibits can be divided into the following groups:
1. Large-sized samples of computer technology.

These include, first of all, the CYBER 172 computer complex (see Fig. 1), which reflects the period of
development of computer technology, "when the machines were large." It is built on low and medium integration
integrated circuits. Input/Output devices are magnetic disk drives, magnetic tapes, remote terminals, printers, punch
card devices of input/output information. The complex had high productivity at that time up to 1 million operations
per second. The block-modular principle of building the complex made it possible to quickly change its composition
depending on the tasks to be solved and provided quick diagnostics and troubleshooting.

The software consisted of a balanced NOS network operating system, Fortran, Algol, APL, Lisp, Simula
programming language compilers, a set of scientific program libraries, a database management system that made it
possible to solve a wide range of scientific and engineering problems.

At this complex, in particular, in 1982, calculations were carried out on the impact of the Leningrad flood
protection system proposed for construction on the ecological state of the eastern part of the Gulf of Finland.

After the introduction of an embargo on the supply of computer hardware and software to the USSR in the
USA, Control Data Corporation stopped the sale of spare parts stipulated by the contract. High qualification of
LNIVC engineers allowed coping with all the difficulties. Failed blocks were replaced by their equivalents using
domestic element base. It is interesting to note that the improvements made it possible to simultaneously increase
the system performance.

Figure 1. Cyber-172 computer

The CYBER 172 is represented at the museum by the following devices: 1) a central processor unit, 2) an
operator console with a graphic display, 3) a magnetic disk drive unit, 4) a magnetic tape drive unit, 5) a remote
terminal.

Among the other large computers of the museum exposition, we note such complexes as BESM 6 and ES
series machines that are quite popular in the corresponding era (Fig. 2,3).

Their practical application for solving scientific problems at the LNIVC RAS was considered in the
previous section. And therefore, their fragments are preserved in the SPIIRAS Museum of History.
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Figure 2. ES-1052 computer

2. Server computers.

In addition to large machines, a certain ecological niche was occupied by the so-called server computers.
These machines fully provide their resources to users of other machines through the network, although in some
cases the user is allowed to work on the console of such a machine. Their distinguishing feature is the availability of
resources that significantly exceed the capabilities of conventional personal computers.

Of this class of machines, the museum presents the Corollary computer.
3. Information input-output devices.

The museum has a fairly rich collection of input-output devices. These include mechanical and electronic
printing machines, teletypes, dot-matrix, ink-jet and laser printers, plotters, light pens, mouse-type manipulators,
devices for working with punch cards and punch tape, devices for storing information on magnetic disks and
magnetic tape.

4. Personal computers.

The museum stores personal computers of different years of production, which clearly demonstrate the
progressive development of technology over the past thirty years. Among them, the first mass and affordable
personal computer IBM PC XT, as well as its counterpart "Pravets 16".

5. Specialized computers.

The class of specialized machines is represented by graphic stations of such well-known companies as
Control Data Corporation (Silicon Graphics), Sun Microsystems (Sparc), Apple (Macintosh).

Game consoles also present in the exposition belong to the same class.
6. Communication and telecommunications.

As the number of computers increased, to improve the quality characteristics, tools appeared for building
local area networks, linking computers with user terminals.

The museum’s collection includes terminals, synchronous and asynchronous modems with different data
rates, network devices (boards, switches), teleprocessors for building a backbone network, and satellite
communications equipment.

7. Tools for performing calculations.

Of a sufficiently large variety of such tools, the museum stores office accounts, an arithmometer, slide
rules, simple and programmable calculators.

8. Devices for monitoring and adjusting computer equipment.

From this group of devices, the museum presents testers, voltmeters, ammeters, oscilloscopes, frequency
meters, standard and special signal generators.

9. Element base for building computing and telecommunication equipment.

The exposition reflects the historically established way of building computer technology using relays,
electronic tubes, transistors, integrated circuits of various degrees of integration. There are also presented nodes and
printed circuit boards of electronic devices of computer technology, for using the corresponding element base.

10. Aucxiliary electronic equipment and devices.
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This group includes household televisions and tape recorders (as a means of displaying and fixing
information) for home-made and specialized computers, a fire extinguishing installation, a climate control
installation, a punch for punched tapes, uninterruptible power supplies, a microfiche reader, and a magnetic tape
cleaner.

11. Software and algorithmic software.

This includes installation packages for operating systems, device drivers, major programming languages,
and various application programs. The packages are accompanied by their descriptions and instructions for use on
paper.

Thus, the exposition of the SPIIRAS History Museum covers from a different angle a fairly wide group of
computing and telecommunication devices with appropriate software, which allows a relatively complete picture of
the development directions of this type of equipment and technologies.

WAYS OF FURTHER DEVELOPMENT OF THE MUSEUM

The development of the Museum is planned in the following areas: 1) replenishment and structuring of the
collection, 2) the use of robotic tools for excursions, 3) the formation of interactive space for expositions,
excursions, career guidance for schoolchildren, 4) analysis of the processes of structuring the history of computer
technology.

The formation of an interactive space for the exposition, excursions and career guidance of schoolchildren
involves the formation of collection description metadata, the user interface, the museum search system, the
development of a system for displaying audio, video and text information, the collection, integration and analysis of
exhibit data, the creation of multimedia collections of excursion material and etc.

CONCLUSION

The exposition of computer technology at the SPIIRAS History Museum, as an object of the sociocultural
heritage of mankind, plays an important role in understanding the place of computer technology in the life of
modern society and in assessing the direction of its development. The role of the monuments of material culture (in
its broadest sense, including computer facilities) is that against their background, a person is highlighted more
clearly, as a thinking, creating, creative being. Their study allows the younger generation to link together the system
of acquired knowledge, consolidate them, find their place in life, and the specialist to comprehend the process of
development of science and technology, to highlight its promising areas.

Based on the foregoing, a natural logical conclusion follows: the SPIIRAS History Museum will not stop at
the achieved level, it should continuously develop further in order to more fully meet the needs of society.
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AnHOoTanus — TekcT MOCBSAIlleH HEKOTOPBIM ACHEKTAM JBOJIIOLMH ceMelicTBa MalmMH «Ypam» B
ITense, a TakKe 0 BOCIPHATHH COOOLIECTBOM COBETCKHX CHELMAJTUCTOB MO 3JIEKTPOHHO-BBIYHCIUTENbHOI
TeXHHKe pellleHHs 0 Mepexofe Ha yHH(punupoBaHHylo EC n koym3uu, cBsizanHble ¢ nepexonom Ha EC. Bo-
NEPBBIX, CONPOTHBJIEHHE KKOMMPOBAHUIO» apXUTEeKTYpsl IBM co cTOpoHBI psiza M3BeCTHBHIX CHENUATHCTOB
MO0 BBIYMCIUTEJbHOH TEXHMKE H BOCIHPUSTHE peELICHUS 10 JTOMY IepexoAy KaK HaCcTyILICHHEe Ha
NMPOCTPAHCTBO TBOp4YecTBAa. Bo-BTOPBIX, H3MECHEHHA B COBETCKOH KOMIBIOTCPHOM OTPAaCiad NMOJ BJIMAHHEM
nepexona Ha EC Ha npumepe ucropun IBM cemeiicTBa «YpaJ».

Karouesbie ciioBa — EC, Ypaa, Pamees, IBM.

CormacHO OIHOMY W3 PAcCIpOCTPAHCHHBIX IIPEIIMOJOXKCHAN, BAXKHONH NPHUYWHON CTAarHAIlUM COBETCKOM
SKoHOMHUKH B 1970-80-¢ rT., cTama moreps KOHKYpEHTOCIIOCOOHOCTH B 00JacTH MH(DOPMAITMOHHBIX TEXHOJIOTHH H
BbUUcIUTEeNbHON TexHukd. [loka CIA um mpyrue 3amagHble CTpaHBl BCTYNMAIH B MOCTHHIYCTPHAIBHYIO JIIOXY,
onupasch Ha OblcTpoe pa3BuTHE KoMIbloTepHO# oTpaciau, CCCP BbIOpas cTpaTerdio JOTOHSIONIIETO pa3BUTHS,
MpeIONPEICIUBILIYI0 POKOBOE OTCTABAHUE CTPaHBI B 00JIACTH COBPEMEHHBIX TEXHOJIOTHH. DTO 00BSICHEHHE O0BIYHO
CIIY)KHUT IIPUMEPOM HEHHOBAIIMOHHOTO XapaKTepa COBETCKOH HAYYHO-IPOMBIIUIEHHOH MOJIUTHKH.

[MocneBoeHHAS HCTOPHS PA3BUTHS COBETCKON BBEIYUCIUTEIFHON TEXHUKH KaK HAyYHO-HUCCIIEI0BATEIHCKOTO
HarpaBJIeHUsI U KaK CUCTEMBI IIPOM3BOJICTBA, IIIaBHBIM 00pa3oM, HHTEpECOBajla CAMUX YYaCTHUKOB COOBITHII 1 ObLi1a
Npe/ICTaBICHa B BUJEC MEMyapOB M MaMSATHBIX KHHT, ITOCBSIICHHBIX IOOWIIESM CO3/IaHMsl HAYYHBIX KOJUICKTHBOB M
MIPOM3BOJICTBEHHBIX 00bequHEeHU. OJHOBPEMEHHO, 3HTY3HaCTaMH CO3/1al0TCSl BUPTYalIbHbIE My3€H KOMITBIOTEpPHON
TEXHHKH, TJI€ PECTABICHBI Pa3JINuHble BEPCUH UCTOPHH COBETCKOM OTPACIH BEIYUCIUTEIbHBIX TEXHOJIOTHH.

Mexy TeM 3TH ONHCAHUsI HOCSAT HEMNOJIHBIA XapakTep W caMy HY)XKIAIOTCs B JIOMOJHUTEIBHOM aHaln3e,
KOTOPBIM T03BOJIMI OBl HE TOJBKO PEKOHCTPYMPOBATh NMPEACTABICHHS O MPUYMHAX B3JeTa M ymagka computer
science u MukpoateKTpoHHKH B CCCP, HO U BIIepBbIe OTKPHITh NEPCIEKTHBY PACCMOTPEHHS COIHAIIBHON HCTOPHUU
3TOM OTpAciM C TOYKH 3PEHHUS aHTPOIIOJOTHH WM COIMONOTHH Haykd. IIpuMepom Takoro B3risia MOTYT CIYKHTh
pa6oter M. Kacrensca [1], B KOTOpeIX OH TOAPOOHO HMCCIEAOBAT CBSI3b  COIMOreOrpaduUecKkod U
WHCTUTYIMOHANBHOW cpenbl B KamudopHuu, cnocoOCTBYIOIIEH IMOSBICHUIO YHHKAaJbHOTO KiacTepa CO3aHHUs
HOBBIX TPOTPAMMHBIX M TEXHHYECKHX CpeACTB computer science — KpemHmeBod monuHBL. [pyrum mpumepom
BHUMaHHS COIMOJIOrOB K MCTOPHU KUOCPHETHKU M BBIYUCIUTENLHON TeXHHKH cTand pabotsl D. [Tukepunra [2],
0060cHOBaBIIIEro MOTPEOHOCTH B co3anuu posthuman sociology.

Moii aHaNM3 COCPENOTOYCH HA HCTOPHU «IICH3EHCKOTO KJIacTepa» IPOCKTHPOBAHWS M IPOU3BOACTBA
MaTeMaTHYECKUX MAIIMH U COITyTCTBYIOMIETO 000PYyI0BaHHs. DTa HCTOPHUS TECHO CBA3aHA C JIESITEILHOCTBIO OJJHOTO
n3 OCHOBaTelnell coBerckoit kubepHetnku b.U. PameeBa, koTophIlil B TeueHne necatu et (¢ cepenuHnl 1950- mo
cepenunbl 1960-x 11.) padoran B [lense, co3naB coOCTBEHHYIO KOy MCCIEIOBAaHMN W MPUKIAIHBIX pa3paboToOK B
cdepe BeruucnuTensHON TexHUKU. C 1946 roma B [leH3e crana ckiaJbIBaThCs MPOU3BOJICTBEHHAS 0a3a IO BEITYCKY
CYETHO-BBIYMCIUTENBHBIX 1 MAaTEMATUIECKUAX MAIIINH!

«lopoo [lenza x smomy epemenu O1a200apsi 6HO8b NOCMPOEHHOMY NOCe GOUHbI CAMOMY KPYNHOMY 8 MO
epemsi 6 cmpare 3a600y cuemuo-anarumuyeckux mawun « CAM»y, a enocreocmeuu 3a600 « BOM» u nycky 6 cmpot
MOOepHU3UPOBaHH020 3a800a « Cuemmaury, cmai OOHUM U3 YEHMPOS8 pa3eumusi makozo npubopocmpoenus. Ha
3a600e CAM ¢ womye 1940-x u nauane 1950-x ee. paseepmyauce pabomwl no paspabomxe u CepuiHomy
npou3B00Cma8y pPa3HO0OPA3HLIX CPedCcms Yupposol GLIYUCIUMETbHOU MeXHUKU (neppopamopuvl, KOHMPOIbHUKU,
COpPMUPOBKU U Op.) U AHANO2080U GLIUUCIUMETLHOU MEXHUKU (DIeKMPOHHblIe UHMeSPAMOopPbl PA3IUYHO20 KIACCA)y
[3, 11-13].

IToxke OBUTM TMOCTPOCHBI 3aBOMBI, B pa3HblC TOIbl, HMEBIIKEC OTHONICHHE K IPOU3BOACTBY
BBIYHMCIUTENBHBIX MAIIMH WIH WX KOMIUISKTYIOIIUX «JJeKkTpoaBromary, «lleHzeHckuii pamno3aBoa», HITO
«PyGun» u ap.

[apannensrHo ¢ 3tuMm B I[lense Ob1 opranmzoBaH psg HUM, cBsA3aHHBIX C HCCIEIOBAHUSAMH B 00JacTH
KUOCPHETHKH, BBIYUCIUTEIBHON TEXHHKH M Maremarndeckux mamuH: CKB mMozenupyromux npudopoB ¥ MalliH
(CKBMITuM), HWU BerauciutenpHoil TexHukn; HWUW maremaTndeckux MaIllWH, HAYyYHO-HCCIIEI0BATEIbCKUI
aneKTpoTexHuIeckuit WHCTUTYT — [THUOU, TleH3eHCKHMH HAyYHO-UCCIIEIOBATEIBLCKANW HHCTUTYT JJIEKTPOHHO-
Mexaamdeckux npuoopos (HUMOMIT), HUN «KouTponbnpudop» u ap. CrienyuaarcToB B TH HHCTUTYTHI COOMpaH
0 BCEH CTpaHe, mpeyiaras UM OBICTPBIA KaphepPHBIN POCT U PEIIEHHE KBAPTUPHOTO BOIIPOCA:
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«Hasnauennvie oupexmop — Hean Heanoeuu Yepneyos u enaemviti umdcenep — Muxaun I pucopvesuu
Jlemxos ons opeanuzayuu 6 . Ilense douepnezo npeonpusmus HUU-3 («I[THUDH») omobpanu 10 cneyuanrucmos 6
HUU-2 («<HHUHU Aemomamuxay), komopvim Obliu o0bewanvl Keapmupbl U HPUIUYHAs 3apniama. B uucne
NPUSIAUEHHbIX Obln 6KII0YEH 51, Braoumup Heanosuu Cmwicnios, komopomy 6vlia npeonodicena OO0NAICHOCb
HAYATBHUKA KOHCMPYKIMOPCKO20 OMOenay.

K konmy 1960-x rr. IleH3y BmojgHe OOOCHOBaHHO CHUMTAJIM OJHMM U3 KpPYNHEHIIMX LEHTPOB
MPOCKTHPOBAaHUS U Tpou3BojacTBa DBM pas3HbiXx mpoduiei, a MEH3CHCKUA HWHCTUTYT MAaTEMaTHYCCKHX MAIluH
CABUACS ,, Ky3HUYeEll KAOPO8 ™ Olisl MHO2UX UHCMUMYMOS NO GbIYUCIUMENbHOU mexHuKe 6 psioe 20podos Corosa: 8
Muncxke (Ilpacuanxoeckuti, 6pames AA. u B.A. Hvixmunvt u opyeue, 0o 10 uenosex), Epesane (Llexnosuyep,
Toponos u 0p.), Tounucu (Bpycunosckuii u 0p.), Jucuuancke (Pazanos u op.)»*.

Orta ciaBa cTana IOCTENEeHHO TycKHeTh B 1970-x mo HeckonapkuM npuunHaMm. Bo-nepsbix, b.1. Pamees u
ero MHorue yueHuku BepHyiuch B MockBy (b.W. PameeB mepemen B HULDBT B kauecTBe 3amecTUTENS
rerepanbHOro kKoHcTpykropa EC DBMy) wim mepeexanu B 3eEHOTPaJ — HOBBIM IICHTP MUKPOIJICKTPOHHUKH.
COOTBETCTBEHHO, MHTEJUIEKTYaJbHBIH HMMITYJbC, MOJYYCHHBIN AECATUIETHEM paHee, CTall yracaTh — IEH3EHCKUE
HUU BcE B GombImeii CTETIEHN CTaJIH BBHIIOJIHSITH NPHUKIATHEIE, ITOJyPYyTUHHBIC WH)KEHEPHBIE 33a7add, B KOTOPBIX
TBOPYECKUI BBI30B OBLI HE CTOJH CHIICH:

«B cea3u ¢ nauanom cozoanusi cemericmea IBM mpemvezo nokonenus, noryuusuezo nazeanue Eounas
Cucmema DBM (EC DBM) ¢ 1967 2. ¢ Mockee bl opeanuzosan Hayuno-ucciedoseamenvckuti yeHmp 31eKmpOoHHOU
. 3.
svryucaumenvrou mexuuxu (HUI[DBT)».

Bo-BTOpBIX, IepBOE MOKOJICHHE MOJIOJIBIX UCCIEA0BaTeNeH U MHKEHEPOB(BBITYCKHUKOB MOCKOBCKHX BY30B
U MEH3EHCKOT0 MHAYCTPHAIbHOTO MHCTUTYTA), peKpyTHpoBaHHOe PameeBriM 1 UepHHUI0BEIM B KoHIE 1950-Hauane
60-x rr. 3aHsuI0 KItoueBble MOCTHI B co3gaHHbiXx HUW u Ha nmecstuiieTHst Bhiepen 3aKpbUIO BO3MOMHOCTH JUIS
KapbepHOH MOOMIEHOCTH MOJIO/IBIM CIICLIHAIHNCTaM, KOTOPBIE BEIHYXICHBI OBLIM OCTaBaThCS Ha MO3HILUAX PATOBBIX
WHKCHEPOB M HAYYHBIX COTpYAHMKOB. OOpa3oBanack Kaapoasi IpoOKa, KOTOpasi BIIOJIHE BO3MOKHO ChITPajia CBOIO
poIb B GOpMUPOBAHNN HHEPTHOM, SCKANMCTCKONW CYOKYJIBTYPBI MIHICO8 U3 KIOYTOBBIX AMMKOB» 1970-80-x rT.

B-TpeThux, riaBHON TpaBMOH KOJIJIEKTMBHOI NMaMATH COBETCKHX CIEIMAJIHCTOB B OONacTH computer
science ¥ MUKPO3JIEKTPOHUKHU CTAJIO PELICHHUE O KO02OHAIOWEM pa38UumuL» MUKPOIIEKTPOHUKN U BEIYHCIUTEILHON
texaukd B CCCP, xotopoe Opmio mpuHsATO B 1967-9 rr. CoBpeMEeHHBIE MCTOPUKH COBETCKOW oTpacin DBM
nonararoT, uro noctanosieHne LIK KIICC u CM CCCP Ne 1180/420, ot 30 nexabpst 1967 T cTajo mMOBOPOTHBIM B
UCTOPHH COBETCKOW HWHIYCTPHUHM BBIYMCINTEIbHOW TeXHHKH. C OIHOH CTOPOHBI «HOCMAHOBIEHUE SABUNOCH, NO
cywecmey, NOCMAHOBNIEHUEM O CO30AHUU 8 CHMpAHe OMPACHU GbIYUCTUMENbHOU MEXHUKY, M.K. O0X8Ambléaio
pewtenue 8cex npobaem — om paspabomkKu U O0CE0EHUsT NPOU3BOOCNEA MAMEPUANO8 U dIeMEeHmHOU 6a3bl 00
obecneyenuss npouszgo0Cmea Ho6020 nokoaenus IBM u nosviuwenus sghgexmugnocmu e2o0 UCNONL306AHUA 8
HapooHnom xoszsiicmeey [4]. C mpyroil CTOPOHBI, OHO MPEAYCMATPUBAIIO MPEKPAIIEHHe KOHKYPHUPYIONIMX Pa3paboToK
B 00JIaCTH IPOTPaMMHUPOBAHMA M apXUTEKTypsl OBM M BCTpamBaHHE HCCIIEOBATEIECKUX U MHXXEHEPHBIX paboT B
thapsarep Toro, 4yto aenaiocs B IBM u DEC, B acTHOCTH 3aMMCTBOBaHHS anmapaTHON apxuTekTypsl IBM-360 mms
co3zanus oTeyecTBeHHOro EnnHoro cemeiictea OBM. CoriacHo MeMyapaM M MHOTOUYMCIIEHHBIM CBHETEIHCTBAM
YYaCTHHKOB COOBITHH, OpHEHTalus Ha JIOTOHSIONIEe KONHMPOBaHWE JAEMOPATM30BAaJI0O MHOTUX H3BECTHBIX
CIEMAINCTOB 0 BBIYUCIUTEIBHON TEXHUKE, KOTOPbIE HaJISSUTHCh Ha BOIUIOIIEHHE COOCTBEHHBIX TBOPUECKHUX HIEH
M aBTOpckMX amOunmii. Bor kak xapakrepusoBas 3Ty curyamuio Jupekrop MHCTHTYTa MHKPOIPOLIECCOPHBIX
cucreM PAH B.A. babasH, KoTOpbIil BMecTe co cBoei komaHo# nepeten Ha padoty B INTEL B 1990-x T.:

«I[lomom wmacmynun emopoii nepuood, Koeoa Obll OpP2AHU308AH BHUHUIIIBT'. A cuumaro, umo smo
Kpumuyeckuli dman pazeumus Ome4yecmeenHol GblHUCIUMENnbHOU  mexHuku. boiw  pacghopmuposansvt  ece
meopuecKue KONNeKMUBbl, 3aKpblmbl KOHKYPEHMHble pPa3padomKu u RPUHAMO peuieHue 6cex 3dcHamb 6 O0OHO
"cmotino". Omuvine 6ce O00MICHBI ObLIU KONUPOBAMb AMEPUKAHCKYIO MEXHUKY, npudemM Omuiodb He camyio
cosepuiennyro. I'ueanmcxui konnexmue BHUHI[OBT xonuposan IBM, a konnexmue HUHDYM®— DEC»".

Mexay TeM 3apyOexHble SkcnepTsl B koHne 1970-x TT. omeHumBanu mepexon coBeTckux OBM Ha
ctaHnapTel IBM ckopee MoMoKUTEIHHO: "3TO CIIOCOOCTBOBAIO MHTEIPAIH C MEXIYHAPOIHBIM COOOIIECTBOM, HA
ypoBHe COB u B pamkax camoii coBeTckoi skonomuku'[5].

CyTb pellleHHs 3aKIOYallaCh B CMCIICHHH AaKIEHTa C Pa3padOTKH M IMPOU3BOJCTBA MAaTEMATHYCCKHX
MAIlMH COOCTBEHHOW KOHCTPYKIIMM HA 3aWMCTBOBAaHHE ¥ KONHPOBAaHHE AapPXUTCKTYPhl aMEpPUKAHCKON
BBIYUCITUTEIFHON TEXHUKU — B TEPBYIO odepenpb npousBojacTBa IBM. Ecim He yrayOnsaThCs B CyTh TUCKYCCHH O
MPaBOMEPHOCTH TOAOOHOTO PEUICHHS C YYeTOM 3KOHOMHYECKMX W TEXHOJIOTHYECKUX YCIOBHHM, TO MOXKHO

http://pniei-penza.ru/8/
*http://otrar.net/istoriya-vichislitelnoy-tehniki-v-litsah/sin-epohi.html
Shttp://www.computer-museum.ru/galglory/8.htm

4BCCCOIO3HI>II7I Hay‘IHO-I/ICCJIeIIOBaTEJILCKI/Iﬁ HUHCTUTYT BBEIYHCIIUTEIBHON TEXHUKHU
5I/IHCTI/ITyT OJICKTPOHHBIX YIIPABJIAOMINX MAalllUH
®http://www.rusproject.org/analysis/analysis_2/sovetskie_komputery


http://www.computer-museum.ru/histussr/1.htm
http://pniei-penza.ru/8/
http://otrar.net/istoriya-vichislitelnoy-tehniki-v-litsah/sin-epohi.html
http://www.computer-museum.ru/galglory/8.htm
http://www.rusproject.org/analysis/analysis_2/sovetskie_komputery
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KOHCTAaTHUPOBaTh CJIEAYIOIIEE — OKa3aThCsl B POJHM KOMMPOBIIUKOB M JOBOJYHMKOB UYXHX HICEH M TEXHHYECKHX
peuieHui ObUT0 OYeHb OOJIE3HEHHBIM JUISI MHOTHUX BEAYIIUX CIEHUaIHCTOB oTpaciu. Koneuno, u B 1970-80-¢ rr.
ObUI0O MHOTO HAaxXOJIOK W HEOPAMHAPHBIX WJIEH, pOJb «KONUUCMOS» CHIBHO (pycTpHpoBasia JIyYIIHX
ucciefoBaTene 1 MHXEHEPOB B 00JIaCTH BBIYUCIUTEIbHON TEXHUKU.

JIBe aMOUIIMO3HBIX TIOTIBITKH €Bporeiickux crpal (BenukoOpuranust u ®pannust) [6] crats yeMnuoHaMu B
chepe xubepHerukn u BT okazanuce He CIMIIKOM YAa4HBIMU: IOMHMO COOCTBEHHBIX OLIMOOK B YIPaBICHUH
npou3BoJACTBOM DOBM, KOHKypeHIHs cO CTOPOHBI aMEPUKAaHCKUX KOMIIAHUH U, mpesxkiae Bcero, IBM 3nech coirpana
CBOIO pOKOBYIO posib. Hampumep, B Bputanuu [12] k cepemune 1950-x rr. mopsiaka aBeHaguatd GupM ObUTH
BOBJICYECHBI B Pa3pabOTKH M MPOM3BOJICTBO MAaTEMaTHYECKUX MAIIMH, HO K KOHIY 1960-X I'T. OHM BBIHYIEHBI
MOKUHYTh OM3HEC U3-32 KOHKYPEHIIMU CO CTOPOHBI aMepHKaHCKUX KomnaHuid. Co3nanHoe B 1964 r. MunucrepcTBo
TEXHOJIOTHH JIMIIb OTCPOYMIIO KOJUIANIC OpHTaHCKOM KnOepHeTWKH M npousBoiacTBa DBM: B ToMm e rogy IBM
BEIIYCTHJIa CBOE 3HAMEHHTOE CceMeHCTBO MeiHppeiimoB S/360, koTopoe B TedeHHE KOPOTKOTO BpPEMEHHU
MTOBCEMECTHO CTaJI0 IPOMBINUICHHBIM CTaHAapToM. [lommTHka momnepKKu pa3BuTHs OpuraHckod IT-uHmycTpHu
MeHsTach Ha mpoTsokeHnH 1960-70-X IT. 1 €€ UTOroM CTall MOJHBIH 0TKa3 OT IeNIeBOro (PMHAHCHPOBAHUS OTPACIH
MIPaBUTENBECTBOM, MPOIIEAIICH uepe3 pan O0Ne3HeHHBIX CIUSHUN U morjomeHuii. KoHcepBaTHBHOE PaBUTEIBECTBO
Mapraper TeTuep CTpPeMHIOCH MHUHHMH3HPOBAaTh CBOE BMEUIATENHCTBO B IIPOMBIIUICHHOCTh, M OpHTaHCKHE
pa3paborurky U npousBoautesd BT cranu yacThio ri100aNbHBIX KOPIOPAIUL.

B poccuiickol momynsipHON HCTOPUHM COBETCKOW KHOSPHETHMKH MPUHATO CUUTATh, YTO HEAATBHOBHIHBIC
peIIeHs COBETCKOTO PYKOBOJICTBA O Tiepexoie Ha ctanmapt IBM mpu paspabotke Emunoit Cuctemsr(EC) 9BM u o
crangaptusanun HUOKP B oTpacnu mpuBenw K cTarHaMM KOHCTPYKTOPCKOM MBICIM U IPOH3BOJCTBEHHBIX
pemeHuit B 3Toi obsactu. Mexy TeM KpaTKuil 3KCKypC B CPaBHUTEJIBHYIO HCTOPUIO BHIUMCIUTENIFHON TEXHUKU U
kuOepHeTHku BenmukoOputanun u GpaHuuy 1aeT BOOJIHE OTYETIMBOE TIOHUMAHUE TOTO, YTO BO3MOKHO, OTHIO/b HE
TOJBKO 10 BUHE BOJIOHTAPUCTCKMX PEUICHUH NapTUHHBIX M BEJOMCTBEHHBIX OIOPOKPATOB HAyalcsl 3aKaT
HallMOHAJILHOTO MpoekTa KuOepHeTnkn u BT. BromHe BO3MOXHO, 4TO COBETCKas CHEUU(HKa yNpaBiICHUS U
MOOHUITU3AI[MH PECYPCOB KaK pa3 M MO3BOJIWIA IPOJUIMTE JKU3HB OTpAciu 10 KoHna 1980-x rr., Korma B MHpE yKe
apCTBOBAJ INI00aJIBHBIH KOMIBIOTEPHBIH OH3HEC, IIEHTpoM KoToporo craimu CIIA.

Ha pa6ore nenzenckunx HUU u npennpusituii nepexon Ha EC orpazuinock HeraTMBHBIM 00pa3oM — K KOHILY
1970-x rr. yCKOpPHWJOCH OTCTaBaHWE OT MHPOBOTO YPOBHS B 0OJAaCTH MHUKPOIJIEKTPOHUKH U apXUTEKTYpHI
BBIYUCITUTEIHHBIX MAIlIUH.

B-4eTBepThIX, IPUHSTO PEIIEHHE COCPETOTOUNTH 00pa30BaHKE, HCCIECIOBAHNE U OIBITHOE IIPOU3BOACTBO B
00J1aCTH MUKPO3JIEKTPOHUKH M BEIUUCIUTEIFHON TEXHUKE B IIOIMOCKOBHOM I'OpO/Ie-CITyTHUKE 3eIeHorpaje, Kyaa B
KoHIe 1960-x rr. 6bUTH CTAHYTHI JTy4IIHe CHEIHATUCTH M HallPaBICHHbBIE OCHOBHBIE BEZJOMCTBEHHBIE PECYPCHI.

Co0TBeTCTBEHHO JIpyrue npoduibHble HEHTPHI, BKItodas [1eH3y, octanucy 6e3 JOKHOW MOJIEPIKKH HITH
UM ObUIM TIPHIAHBl BCHOMOTaTelbHbIE (YHKIUHM, 4YTO TaKKe 3aTOPMO3WIO OOHOBJIIEHHE KOHCTPYKTOPCKHX
pa3paboTOK M MPOU3BOJICTB — HAMIPUMED, I IMYHO JIepIKall B PyKax HOBBII MeXaHHYECKUi apudMOMeTp ¢ qu3aiiHOM
u ¢ysaknuonanom 1930-40-x rr., KOTOPBIN OBLUT BRIMYIIEH MeH3eHCKUM 3aBoioM Cuetmai B cepeaute 1980-x rr. A
3aBog BOM co Bropoit momoBmHbI 1970-x IT. Hapsmy c Omoxkamu mamsatu it OBM, Hauanm pacumpsTh
MIPOM3BOJICTBO «MOBAPOE HAPOOHO20 nompebienusy (om Habopog O paduonobumenell 00 KyXOHHbIX JIONAMOK),
cpeou Komopwix OblLl U38eCMHbIN NOUMU Kadxcoomy scumento Ilenzvl npedmem domauiHezo obuxo0a — Cy8eHUpHbIll
opexoxon «/paxon» [T].

Xopomreil WLTIOCTpanuell SMOIMOHATIFHOTO BhIropanus [moapobuee cM. 8] Bo MHormx cosercknx HUU
ClIyXaT MeMyapbl OJHOTO M3 COTPYAHHKOB co3natenst cemerictBa coeTckux OBM «Ypan» B.JM. Pameena
umkenepa-anekrponmka [.C. Cmupnosa [9, 10]. ITonaB no pacnpenenenuro B [lensy B cepeamne 1950-x rr.,
I'.C. CMupHOB OBUI YYaCTHHKOM CO3JaHUsI TEPBBIX «YpaJloB» TII0Jl HEMOCPEICTBEHHBIM PYKOBOJICTBOM
B.U. PameeBa, u nnepBoe AecsSTHIETHE CBOCH pabOTHI OIIEHUBAET, KAK BPeMs TBOPUECKOH pean3aliy, MOOMIN3aun
CHJI U DHTy3Ma3Ma, KOrjJa KOHKYPEHLUS MEXOy pa3IW4HbIMU HIKOoJaMu MaTematudeckux MammH B CCCP
3acTaBJIsIa KOMaH bl pa3padOTYMKOB KOHIIEHTPHPOBATH yCHIIUS:

«[loxroToBKa K MEXIYBEIOMCTBCHHBIM UCTBITaHUIM DBM «Ypain-2» Benack ¢ 0COOBIM HAIPsOKCHUEM: B
TPH CMEHBI, 0€3 BBIXOAHBIX U OTIyckoB. b.M. PameeB He cKphIBai OT HAC, YTO OYCHB XOUYET MOOCTUTh B HETJIACHOM
COpPEBHOBAaHMM C MOCKBHYaMH M KHEBISHAMHU IO BBIXOJAY IIE€PBBIM B CEpUHHOE MPOU3BOJACTBO C HAIIEH
maruHoM» [10].

K xonmy 1960-x rr. mepexoa Ha MOJIYNPOBOAHUKHU, pEIIEHHE CTaHAApPTU3MPOBaTh coBeTckue OBM n
nepee3q b.J. PameeBa B MoOCKBY Ha IOBBIIICHHE CTadd (PAKTOpaMU TIOTEPU OPUCHTHUPOB pAa3BHTHSA IS
I'.C. CmupHOBa, 4bs Tpymmna pa3padoTdiKoB 10 KoHIA 1970-x meltaack HAalTH ceOst B HOBBIX HHCTHTYTCKHX TeMax
Y TPOEKTax, HO B UTOTe caM aBTop MemyapoB nokunyn HUM. Hanpumep, Bo3HUKIIa HHTpUTa ¢ TIPOBAJIOM 3aIlycKa
HOBOM Mojaenu DBM, mamsaTh mist KoTopod paspadatsiBana rpymma ['.C. CMUpHOBa; €ro IbITaJINCh OOBHHHUTH B
3TOM CPBIBE MPSIMO HA COBENIAHUM MUHUCTEPCKOTO YPOBHS:

«Bcxope 6 HUL[DBTe cocmosnacy 3awuma mexHuuecko2o npoekma mawunvl «bema-3My. Mens rax
0y0ywe20 KoHmpazenma NPUSIACUIU 8bICTIYAUMb HA 3ACE0aHUU KOMUCCUU C NOACHEHUAMU C8OUX NPeONnoaa2aembix
peweHuli no o0xcuoaemMomy NnpoeKmuposanuro @Geppumoso2o yYCmpoucmed, anaioed MASHUMHO20 bapabdaua.
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Heoorcuoanno, 3a smum nociredosano npuerauienue na DpyH3eHCKYlI0 HabepedicHyio, 20e cmapuiuti oguyep,
npedcmagument 3aKazyura MAwuHbl, KOHOUOSHYUATLHO NPEOYNPeOUsl, Ymo MeHs 6MASUBAION 6 SPSZHYI0 UHMPUY
¢ nenpuamuvimu nocieocmeuamu: HUL[DBT cpvisaem cpoxu nocmasku 6ce2o uzdenust u Hamepesaemcs: Omeecmu
kapaiowuil “‘ceviue”’ yoap om ceos. Hyoxcen “cmpenounux”. Oma pors omeooumces muey [10].

U3 sroii cutyarum I'.C. CMHPHOBY yJaoch BBEINTH 0e3 CEpbE3HBIX MOTEPh, HE CUMTAsl yCyryOMBIIETOCs
MeCCMMU3Ma, BBI3BAHHOTO YXYALICHHEM OTHOIICHHH ¢ pykoBojcTBoM cBoero HUUM. O6oOmas npoucxonusiiee,
WH)KCHEP HEBOJILHO CBUJIETEIBCTBYET O KPU3UCE CHCTEMBI ymnpamieHus B coBeTckux HUMU, sHeprust koTopsix
yBsi3ajia B pyTHHE OIOPOKPAaTHUYECKUX CKIIOK YK€ Yepe3 HECKOJIBKO JIET ITOCIIE UX CO3/IaHHs:

«Obcmanosxka ¢ ITHUUMM 6 meuenue 1975-1978 2. npodoaxcana yxyowamsca. A.H. Hesckuil oueHs
007120 mAxceno 60N U NOTHOCHbIO Omoulesl om 0ell, Opyaie HO8ble PYKOBOOUMeN U NPeOnpusmus naoxo 6blnOIHANU
ceou wmamuvle Gynxyuu, oupexkmop bypkos een cebs ompewienno, a nomom 6Ccman HA CMOPOHY HECKONbKUX
UHMPUSAHOB, NOMEUABUUX BLINOTHEHUIO 3ANIAHUPOSAHHBIX HAMU pabom, ueHopupys dadce ykazanue Munucmpa
I1.C. I[Tnewakosa. B nauane aseycma 1978 2. s gvinyoscoen owvin noxurnyme IHHUUMM, 20e 21 200 6vin beccmennbim
PpyKogoOoumenem paspabomox geppumogoii namsamu. Mue yoice 6110 NOHAMHO, YMO NO OKOHYAHUU HAYAMBIX MHOIO
pabom Ha NpeonpuAmUU HOBbIX 8 IMOM HANPAGIEHUU Yiice He HAUHYM, paspabomxu peppumosoll namamu, Kax u
OBM «¥Ypany, yoce cmanu 0ocmosinuem ucmopuuy [9].

B sToM ¢dparmeHTe BOCIOMHMHAaHWII MOXKHO YBUJETH JIMUHYIO 0OMay aBTOpa Ha pykoBoictso HUMU, Ho,
neiicrButensHo, B 1982 r. ITHUMMM (IleH3eHckuil Hay4HO-MCCIIEAOBATEIbCKUM HMHCTUTYT MaTEeMaTH4ECKHX
MalllH) TIePecTal CYIIECTBOBATh B KadeCTBE CAMOCTOSTENBHOIO HHCTHTYTa, BOHIA BMecTe ¢ IleH3eHCKHM
paaro3aBofoM B cocTaB HaydHO-TIpOn3BOACTBEHHOTO 00beaAnHEHUS «PyOHH», KOTOpOE MepeoprueHTHPOBANIOCh Ha
JIpyre 3a/1aud, CBSI3aHHbIE C BOEHHO-IIPOMBIIIIIEHHBIM KoMIUIeKcoM. B 1975 r. cepuiinbiii Beimyck OBM cemeiicTBa
«Ypam» ObUI IPEKpaIlCH.

IMocnenHe#l CymOpOXHOW TIONMBITKOM PpaAMKaILHOTO TEXHOJOTMYECKOTO TIPOPhIBA CTAJl0 HAYalIo
CTPOUTENHCTBO 3aBOJA BBIYMCINTENFHON TEXHUKH HAa OKpaWHE TOpoja, KOTOPBIH JOJKEH OBII BBIMYCKAaTh AUCKH
MaMATH JUI1 KommbloTepoB. B Havame 1980-x rr. Obumm 3aKymuieHbl 3apyOe)XHBIC HPOW3BOJCTBEHHbBIC JMHUHU H
BO3BEJCHBI 11€Xa, HO Ha 3aBEPIICHHE CTPOUTENBCTBO M BBOJ B AKCIUIyaTallHIO HE XBAaTHIIO PECYpPCOB — TEIEPh TaM
pacronaraeTcs 3aBOoJ [0 IIPOU3BOJICTBY IIMBa M KBaca.

B Tewenme 1990-xrr. cocTaBIAIOIIME «IIEH3EHCKOTO KjacTepa» MPOM3BOACTBA M pa3pabOTKH
BBIYHCIINTEIHHOW TEXHUKH MPEKPATHIIM CBOE CYIIECTBOBaHUE WIH ObLTH meplupodumipoBansl — 3aBox BT Tak u He
o1 noctpoern, HUMBT Opmn 3akpeiT, mexa «CueTmamiay HepenpoUINpOBaHbl Ha BEITYCK KYXOHHBIX ILTUT,
ocTaBIIMeCs] B COKparieHHOM Buze npoduiasaeie HUW u npennpustus mo-npexHeMy B OCHOBHOM BBDKHMBAIOT 3a
CBET 3aKa30B BOEHHOTrO MpoQuiisi, MacuTabbl KOTOPHIX HE CPABHUMBI C COBETCKHM YpOBHEeM. ECTeCTBEHHO, 4TO
WH)KEHEPhl M Pa3pabOTYMKHM MONalM MOJ COKpalleHHE €lle B Hadale PbIHOYHBIX pedopM. DTO OBLIO BIIOJHE
3aKOHOMEPHBIM (DMHAIIOM HECOCTOSIBLICHCS] KKPEMHHEBOM JOJIMHBI», JKU3Hb KOTOPOW KaTHJIACh 110 MHEPLMH 32 CUET
HMITYJIbCa, TTOJIyY€HHOTO BO BPEMS «OTTENEIFHOr0» TEXHOJIOTHUECKOTO U MHTEIUIEKTYaIbHOTO IPOPHIBA.
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WIIM nm. M.B. Kengeimia PAH, Kabuner-myseit akanemuka M.B. Kengprima
keldysh111@gmail.com

AnHoTanusi — B crathbe mpencraBiieHa KoJleknusa w3 coopanms KaGuHera-myses akageMmuKa
M.B. Keaabiia, nopecTByomas 00 ucnojab3oBanun IBM B 50-70-e roapr XX Beka: 1eJI0NPOU3BOACTBEHHAS
TOKYMEHTAINS, MepenncKa, HaydyHble TPyAbl. CTaThsi MOXKIET NMPEACTABIATHL HHTEPEC IS HCCleqoBaTeeit
HCTOPUH BHIYUCIUTEILHONH TEXHUKH.

KiiroueBbie cj10Ba — apxXMB MYy3esl, BBIYMCIMTEIbHAS TEXHUKA, BocnoMmuHaHus, M.B. Keaabim

Kabuner-myseit akagemuka M.B. Kennpima sBisieTcst MecToM, Tlie MBI IPUKacaeMcs K HCTOPHH HAyIHO-
TEXHUUYECKUX JTOCTIKEHUH Halleil CTpaHbl, HEPA3PHIBHO CBA3aHHBIX C JeATeIbHOCThI0O McTHcnaBa BeeBonogoBruya
Kengpima. M3BecTHO 0 ero paboTe MO OpraHM3allMMd pElIeHHs 3a7jad aTOMHOTO TMPOEKTa U HEMOCPEICTBEHHOM
y4acTud B UX pemieHuH. OCYIIECTBICHHE PaKETHO-KOCMUYECKOW MPOrpaMMbl TaKKe HEMBICIMMO Y4YacTHs
M.B. Kennpia — OpUCBOEHHBIN JKypHalIUCTaMHU THTYN «TeopeTMK KOCMOHAaBTHKH» TOBOPHUT caM 3a ceOd.
Heobxomumol CTOPOHOW 3THX MOCTHXKCHHH SIBIISICTCS MCIOJIb30BAHHC BBIUMCIUTEILHOW TEXHUKU. B skcmo3uiuu
My3esi U B €ro apXuBe MPEICTABICHBI IOKYMCHTHI, CBS3aHHBIC C PabOTOW Ha BBIYUCIUTEIBHBIX MAIIHHAX, HX
00CITy’)KHBaHMEM, COBEPIICHCTBOBAHHEM amlllapaTHBIX CPENCTB W IporpaMMmHOro obecmedeHus. I[IpencraBum
HanOoJlee 3HAYMMBIC M3 HHUX, HaYMHAS C KCEPOKOIWHU CIHCKA YICHOB KOMHCCHH IO TPHEMY B JKCIDIyaTaIHIO
MO3CM B 1951 rony B Kuese [1] no HanucanHoro pykoil MctucinaBa BceBonogoBuua TEXHUYECKOTO 3aJaHUs HA
o0penuHeHne Becex MammH UIIM B ceth [2] B 1978 romy HE3amoiro 10 ero KOHYHHEL.

Marepuansl 0 HCTOPUH BEIYUCIUTENBHON TEXHUKH UMEIOTCS B KaOMHETE-My3ee IIOTOMY, YTO CO BPEMEHHU
€ro OTKPBITHS COOMpANCh HE TOJIBKO JOKYMEHTHI, NEPHOJUIECCKUE H3/IaHNUsA U KHHUT'H, CBSI3aHHBIC C aKaJIeMHUKOM
M.B. Kenpgpimem, HO ¥ MaTepualbl IO HCTOPUH HHCTUTYTAa. MBI o0s3aHbl M [ .H. E3epoBoii, xotopas o
HEeIaBHETO BpeMeHH paboTtana B My3ee. B abOpeBuaTypy Ha3BaHHUS TpaHCIATOpa ¢ aBTokonaa it BOCM-6 BEMIII
BXOJIUT 3aryiaBHas OykBa ee (paMmIny Hapaay ¢ paMIINIMH NIEPBONPOXO/IEB NporpammupoBanus. B 1959 rony B
MI'Y mpoxoauno Bcecoro3Hoe coBelaHHe MO BBIYMCIMTENBHON MaTeMaTHKE M BBIYUCIUTEIBHON TEXHUKE.
IIporpamma ero nokianoB [3] uuTaeTcst Kak >KUBas HCTOpUs co3naHus OBM u pa3BUTHS HpOrpaMMUpPOBAHMS.
I'annaa HukonmaeBHa BBRICTYIANA € JOKJIAJOM B CEKI[MH IPOrpaMMHUpOBaHus. He HUCKIIIOYEHO, YTO MIMEHHO MO3TOMY
COXpaHMJIach IIPOrpaMMa 3TOro copenlanus. B manky «MaTepuaisl IO HICTOPHH WHCTUTYTa» TaK)Ke TOHaJl MpHKa3
nmo UIIM ot 17 ampens 1970 roma [4], mocBAIIEHHBIH MepaM MO obOecliedeHHIo 3KcmiayaTannu OBM: ot
pexoHCTpYyKIMHK 3a1a BOCM-6 10 KOHCyNbTalMid 0 MPOrpaMMHUPOBAHHUIO MTOJIB30BATEICH M HaBEICHUS MOPSAKa B
yueTe MalIuHHOTO BpeMeHH. KcTaTH, oJiH U3 )KypHAJIOB 3TOTr0 y4era [5] XpaHHUTCs B apxuBe My3es. [lomb3oBaTenu
anoxu BOCM-6 u3 caMbIX pa3HbIX HHCTUTYTOB JOJKHBI IOMHUTh, KaK JAEJIMI0Ch BpeMs Ha oTiafaky u cueT. B UTIM
perymspHas paboTa OCTaHAaBIMBAJIACH Ha BPEMs «OIEPATHBHON pabOTHI» CBA3aHHOMW C 3allyCKaMH KOCMHYECKHX
amnmaparoB pa3HooOpa3HOro HasHaueHHs. «[omom» Ha MmammHHOE BpeMms B UIIM koHumics Ommxe k 1978 romy,
KOTJ1a OBLIH BBEJCHEI B CTPOH «IIIoMIaakay Ha [Ipodcoro3HOM yiI. U ycTaHOBJICHEI NOMOTHUTEIbHEIE B¢ BOCM -6.

Henasno ymen u3 xu3an Anexcannp Koncranturosnd [1naToHOB, 0IMH U3 HAUMHATENEH OaJUIMCTHYECKIX
pacuetoB B UIIM. Ha OBM BOCM-1 oH mpoBoausl pacdeTsl BBIBEJIEHHs KPBIIATOM pakeTsl «byps», HaydHbIM
pykoBoauTeneM co3nanusi koropod Obu1 M.B. Kenapim. Hesamonro nmo xoHumsbl Anexcannp KoHcrantmHoOBHY
Harucaja aBToOpy TPH MHCbMa C BOCIIOMHUHAHHUSIMU O €ro IepBoM 3HakoMmcTBe ¢ OBM, o mepunerusx paboTel Ha
BOCM-1, Crpene, CLIM. D11 nucema [6], O3BOJISIIONINE IPUKOCHYTCSI K pabounM OyIHSAM moib3oBaTeneid DBM
50-60-pIx TOMOB, 3aHMMAIOT CBOE€ MECTO apxuBe My3esi. OHM CYIIECTBEHHO OMOJIHSAIOT COICPIKaHHE JBYX
npenpuHToB, BIMTymieHHBIX B MIIM B 2014 roxy A.K. Ilnmatonossim u P.M. Kazakoroii [7]. [IpuBenem ruraty u3
OJTHOTO W3 HHX, XapaKTePH3YIOUIYI0 TPYAHOCTH OyTHEH MpOrpaMMHUCTOB TeX JeT: «TspKecTb 3TMX paHHHX padoT
OCJIOXKHSJIACh TE€M, UTO Kaxabli HOBBIN KA (kocMmmdeckuil anmapat) u Kaxaas HoBas OBM He ObUTH COBMECTHMEI €
TPEIBIAY M.

B 1970 rogy A.C.Kponpony — BhIgaromuiicss MaTeMaTHK W NPOTPAMMECT BBICOYAWIIETO YPOBHS —
Hammcan «IlamstHyro 3amucky» [8], anmpecoBamnyro M.B. Kenmppimry, MOCBSIICHHYIO IyTSIM «HpeoO0oieHUs
yepooicaroue2o OmCmasanusi COGeMCKol GuluuUcIumenvbHol mexuukuy (IMTaTa U3 3alMCKN). B mpunoxeHnn K Hel
OTIMCHIBAJICS €T0 NMPOEKT aBTOMATHYECKOW coBeTckoi cucteMbl AC-144, xoTopyio mpeanaraioch pa3padaTbiBaTh
He3aBucHMO oT cucteMbl EC DBM. Dt nokyMmeHTH! (3anucka nojanucana KpoHpogoM) HaxonsTcs B 3KCHO3UIMN
my3esi. CoOCTBEHHO, OHM HaxOAATCS M B BHUPTyaJbHOM apxuBe akajgemuka A.Il. EpmoBa, nononHeHHble
MaTepuagaMu 1o paccMmoTpenuro npennoxenuit Kponpona xomuccueit I'KHT u Ipesunuyma AH. VausurensHo,
yro B smteparype o A.C. KpoHpone Her ynoMuHanust 00 3ToH ero paboTe, XOTs JUIl BCEX, KTO HHTEpecyeTcs
MCTOpHEH BBIYMCINTEIBHOW TEXHUKHM WM IPOrPaMMHpPOBAHHUS B Hallled CTpaHe, OHA JOJDKHA OBITh CYIIECTBEHHBIM
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WCTOYHUKOM WHpopMaluu. B ogHON M3 mMyOnMKanwii B MHTEPHETE JIUIb OCTOPOXKHO HAMMCAHO, YTO «AleKcanop
Cemenosuy npekpacHo nonumai, 4mo 0yoywee 3a 31eKmMpPOHHbIMU GbIYUCTUMETbHVIMU MAUWUHAMU, U OeSMENbHO
yuacmeosan 6 oocyscoenunx cmpykmypol paspabameisaemvix IBM. [Ipeonacaemvie um udeu unozda onepesxicanu
8pemMs U He HaxXOOUlU NOHUMAHUS KOTe2) .

Temarnueckn c¢ marepuamamu A.C. Kpompoma Ommskm «IIpemmoxxenuss mo passutuio B AH CCCP
UCCIIEZIOBATEIbCKUX PaboT MO BBIYHUCIMTENbHOM TexHHKe» [9], agpecoBanHble M.B. Kemnpimy kak Ilpesunenty
AH CCCP, nanucannbsie B 1971 rogy A.H. MsavinabiM. OHU HAYMHAIOTCS C YKa3aHUs psja mpoOiieM, KOTOpPHIC
HEoOX0/IMMO pelIaTh NpH CO3JaHUM MallluH YEeTBEPTOro ITOKOJICHHS, Jajiee YKa3aHbl TEMBbI, pa3padaThiBatoIuecs B
otzaerne, UM pykoBoauMoM. IIpuuem 3ti Tembl yrBepxaeHbl noctaHoBieHusMu [KHT. Oxna u3 TeM mocesimieHa
CO3JJaHMIO YCTPOWCTBA pacro3HaBaHHs o00pa3oB. Bo3MoxkHO, Tem, HWHTEpecyeTcs HWCTOpHEH pa3BUTHS
MH(OPMALMOHHBIX TEXHOJIOTHH, OyJeT MHTEPECHO IOCMOTPETh, YTO M3 IUIAHMPYEMOI'O TOT/Aa OCYIIECTBHIIOCH.
3HAYMMOCTEIO IIAHOB BUIMMO OOBACHSETCS M IpeiokeHne co3aanus OTneNneHus BEIYUCTUTEIIFHON TEXHUKH TIPH
HNIIM, Ha KOTOpOE CIIEAYET BO3JIOKHUTH «BBIIOTHEHHE ONCKOBBIX MCCIIEIOBATENECKUX PadOT IO CO3IAHMIO HOBBIX
cpencTB o0paboTKM WH(POPMAIIMKA W CPEICTB B3aWMOJCIHCTBUSA C MAIIWHHBIMH CHCTEMaMH...». HamoMHHM, d9TO
A.H. MssMumH SBISITICST pyKOBOAWTENEM TPYIIBI dKCIUTyaTalmuy nepBoii «CTpensl» W B JaNbHEHIIEM ero OTIelN
3aHAMAJICS CO3JAaHHEM, pa3BUTHEM U oOciyxumBanuem MamuH HWIIM, a Takke cO3JaHWEM amnmapaTHBIX H
MPOTPAaMMHBIX CPEJICTB BBIYMCIUTENbHOM TeXHUKU. Ero 3acimyru B obecrieuenun OecriepeOoiiHol paboThl mapka
OBM uHCTUTYTa HEBO3MOXKHO IepeolieHuTh. Kak u3BecTHo, ¢ koHIa 60-X roJI0B B CTpaHe pa3BepHYIUCh PabOTHI IO
coznanmio cepun EC DBM u Obu1 00pazoBan HayuHo-ucclie10BaTeIbCKUIT LIEHTP 3JICKTPOHHON BBHIYHCIMTEIBHOM
TexHUKd. OtneneHue BeMUCIUTENbHON TexHuku npu MIIM co3mano He Opimo. M.B. Kennmeim cumran, dro
YHUCJICHHOCTb COTPYAHUKOB MHCTUTYTA, KaK U KOJIMYCCTBO BBITIOJTHACMBIX TEM, HeO6XOI[I/IMO JKECTKO OTrpaHU4YUBATh.

[IpeacTaBnsroT MHTEpEC MEPCHIEKTUBHBIE MJIAHBI Pa0OT OT/ella aBTOMATH3alMU U ITporpammupoBanus [10],
noanucanHble ero 3asenyromum M.P. Hlypa-Bypoit 29 anpens 1972 r. B HUX oTMe4eHBI EepCIEKTUBHbBIE PaOOTHI
no apxurektype OBM, coBmectHele ¢ otaenoMm A.H. MsamiuHa, ynoMsHyTele B ero «lIpenimoxeHusx...».
[Ipennaranucy s TakKe MCCIENOBaHMs, CBsA3aHHbIE C TNPOOJEMOH co3xaHus pOOOTOB, TOYHEE, CO3/AHMs
MareMaTuueckoro oOecriedeHHss s paboTbl aBTomaroB. Jlns oOecnedeHust STHX pabOT  IUIAHHUPOBAIOCH
CYIIECTBEHHOE YBEIMYCHUAE YNCIICHHOCTH OTJENa M BBIICICHUE OTAENy HecKoubkux DBM (omna BOCM-6 u ogHa
AC-6). DTuM Mm1aHaMm He CYXJICHO OBUIO OCYIIECTBUThCS — pOOOTaMu crana 3anuMmarhkes rpynmna A.K. I[TnaTtoHoBa B
otaene JI.E. Oxomumckoro.

B 3axmioueHne cooOImieHus yKakeM Ha XpaHEHHE B apXHBE My3ee PYKOBOJACTB mo pabore Ha OBM,
KOTOphle Hcroab3oBammch B MIIM no Hayanma BpeMEeHH INEpCOHAIBHBIX KOMIBIOTEPOB. OTMETHM HAIHCAHHYIO
M.P. lllypa-Bypoit u B.C. llltapkmanom moapoOHyr0 WHCTpyKumio «BpruucmurensHas mammaa M-20» [11],
KoTOpast OpUTa m3maHa 3aBojoM CUeTHO-aHATUTHYECKHX MamuH B 1962 romy. DT OpOMIIOPH pacCHUIAIHCH IO
CIIMCKY, BEPOSITHO B paMKax JesATeNbHOCTH «KOMHCCHMHM 1O 3KCIUTyaTallid BBIYMCIWTENBHBIX MamuH M-20y,
KoTopas OblIa co3maHa 1961 r. u GeccMeHHBIM TpeaceareneM Kotopoi ctan Muxann Pomanosud. CoBpeMEHHBIM
MPOTrPaMMHUCTAMIIOUTH HEBO3MOXKHO ITIPEJCTaBUTh, YTO KOTAA-TO COAEp)KaHWe OpOIIOphI ObUIO JOCTYIHBIM IS
MOJIb30BATENEN.

Ha,I[eeMC?[, YTO BBIMICOIIMCAHHBIC MaTCpHaJibl Oal0T I/IH(bOpMaLlI/IIO HE TOJbBKO O MYTAX pasBUTUA
OTE€UYCCTBEHHOM BBIYUCIUTEILHON TEXHUKHU U OporpaMMHpPOBaHUsL, HO U O TYIIMKAX U JIOBYIIKAax Ha €¢€ IyTH.
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N HAKOHEI, KOI'JA MbI BYJIEM UYTUTb CBOE...
(ITIO CJIEJAM CO3JAHMUA JIBBPYC 1-KB)

Huxkomnaii EBrenseBuu banakupes
Balakirev1949@yandex.ru

AHHOTanus — B crarbe paccMaTpuBaercs ucTopusi co3gaHus cozganusa IBM Janopyc 1-KBb n
BOCTAHABJINBAIOTCA HMEHAa WHKEHEPHOI0 KOJUIEKTHBA, OCYyIleCTBHBIIEro 3Ty pa3paborky. Takike
NMOJHUMAETCSl BONPOC O He3aCTYKEeHHO 3a0bIThIX CTPAHHLAX MCTOPHH Pa3padoTKH BBIYHCIUTEIbHOMN
TeXHHKH B Poccuy, Haxo11y10 Napajiienau B CeroAHAIIHANX MUPOBBIX pa3padoTKax.

Kuarwuesbie ciioBa — DJIBBPYC 1-Kb, BeIuucIuTE/IbHAS TEXHHKA, BOCTIOMUHAHUS

Paboras manm kakoif-mubo wmmeeil, OoCOOCHHO Koraa MO PyKaMH HHCTPYMEHT, Ha KOTOPOM MOXKHO
anpoOupoBaTh €€, HE 3aMedaciib, KaK ¢ OZHOW HMJECH Thl MEPECKAKHWBACUIhb HAa APYTYIO B MOMNBITKE MONYyYUTH €
MaTepuagbHOe MOJITBEPKACHUE. A pe3ynbTaT, K KOTOPOMY ThI CTPEMHMIIbLCS, Kak OyaTO ymaiseTcs, Kak BepIInHa
TOpbI, Ha KOTOPYIO BCKapaOKUBACIIbCS, BCKapaOKMUBACIIBLCS U BOT, KAYKETCSI, YTO OHA Y)K€ B IIATH MIarax, HO OISIThH
TpeOyIOTCSl OTIOIHHUTENbHBIE CHIBI Ha emé oanH ceprnaHTuH. OCcoOEHHO 3TO XapaKTepHO Ul MPOTrPaMMHCTOB,
KOTOpbIE T'OTOBHI PeaM30BaTh YMOIIOMPAuNTEIbHBIN aJrOpUTM, HO €T0 HHKAaK HE 3aCTaBHIIb OMUCATh €ro UICI0 U
conepkanne. dusuky TpeOyercs ayauTOpHs KOJUIET, C KOTOPBIMH OH MOXET OOCYJHUTh CBOIO IMpoOieMy, a
MPOTPaMMHUCTY COOECEJHUKOM SIBJIsIeTCsl KOMITboTep. Ecnu maest BepHa, TO mporpamma 3apa0oTaeT, a aajee OH
CYACTIMBBIM M TOPABLI IpeularacT CBOE ACTULIC W HampaBo, U HaneBo. Ho 3TOT, BBIICONHMCAHHBIM MOAXOH K
CO3JJaHUIO HOBOTO, XapaKTEePEeH JUIs Halllel cTpaHbl U AJst e€ n3o0peTareneil U mporpaMMHCTOB.

Kommepueckuit mo cBoelf BHyTpeHHEH CYIIHOCTH 3amafHbIM MOIX0J B HAyKe M TEXHHUKE TpeOyeT, mpexae
BCETO, JICHE)KHBIX BIIOKEHUH W MOATOMY Y HUX Tellera 4acto Brepeau jiomaau. OHH, HE YCIeB co3/1aTh 4TO-IH00,
y)K€ HAayMHAIOT pEeKJIaMHUpOBaTh, MAaTEHTOBAaTh M MHUcaTe 00 3ToM. Hamemy, damie Bcero noJHEBOJIHHOMY
nu300peTraTelio b0 CTaBUTCS ycioBue: «BoT Tebe Cpok, 1 uTOOBI OBLIO BCE TOTOBO...», THUOO0 HCS TaK MOTJIOIIACT
€ro, 4T0 OH TOTOB IIPOJAThH IIOCIEAHIO pybaxy, 4ToOBI BOILIOTUTH cBorO0 MedTy. Ilpumep K. 3. LlmomkoBckoro
SPKOE TOMY HIOATBEPKICHHUE.

Ho B momysispHOCTM HamlMM YY€HBIM M H300peTaresisiM He II0BE3JI0, XOTh 3aKa3bIBail MaMSITHUK
HEN3BECTHOMY YUEHOMY u U30OBPETATEJIIO Poccun. BoT B 0/1HO# M3 HEMHOTHX U3/IaHHBIX y HAC KHUT O
BBIJIAIOIINXCST KOMITBIOTEPIIUKAX YK€ B MPEIUCIOBIH TOBOPUTCS: «} HaKoHell, B JaHHOM IlaBe paccKa3biBaeTcs 00
oTeuecTBEHHBIX yueHbIX: Cepree AnexceeBuue JlebeneBe — OCHOBOIOJIOKHUKE OTEYECTBEHHON BBIYMCIMTEIHLHOM
TexHukH, Vcaake CemeHoBuue bpyke — pomoHa4anbHHUKE OTCUECTBEHHBIX MAJbIX BBIYHUCIUTEIBHBIX U
ynpasstiionux MammH W o Hukomae IlerpoBmue BpyceHmoBe — co3marene IEpBOro B MHPE TPOHMYHOTO
KOMITbIOTEpa». MOJKHO 3al0Z03pUTh aBTOpa B NMPEKIOHEHUH TIEpes 3ara HbIMU yIeHBIMH, HO 3T0 He Tak! EMy He
Ha 4TO OmepeThcs. PakeTsl JeTaloT, BOLOpoaHas O00M0Oa ecTh, a BOT KTO 3TO JeJaji, HUIAE O TOM M HE HallMCaHoO.
Kyna Hu miyo, ecnu BAPYT MOSBUTCS U3BECTHE OCYIaPCTBEHHBIX CPEJICTB MAacCOBON MHPOPMALUHU O MPHUCYKICHUN
Kakoil-mu0o Harpajpl, TO TyT KaK TYT HAIllM )XyPHAJIHUCTHI, Kak MyXH... A o apyrux? O HHUX-TO 3TO BCE B OJHOM
CJIOBE MO KOJOBBIM Ha3BaHHEM «KOJUIEKTHB» BO ()pa3e — «KOJUIEKTUB pa3pabOTYMKOB MO/ PYKOBOJICTBOM...». 1
Bcé!!! A 6e3 apMuu coiaar u opuIepoB MOJIKOBOACI] — HUKTO!

W Tak, HEM3BECTHOCTH O BEITUKOM, CIACIAHHOM — JUIS Halleil CTpaHbl, MOYeMY-TO MOJHAs HEU3BECTHOCTh U
He Benmkoe! C OIHOM CTOPOHBI 3TO MATOJIOTHYECKAs 3aKPBITOCTh OOJIBIIMHCTBA HAIIMX CEPhE3HBIX CTPATErMYECKIX
YUpeKACHUH, KOTOpBIE HapsAAy ¢ O(UIIMATBHBIM Ha3BaHWEM HMMEINH ellle BTOPOe Ha3BaHHE C MPUCTABKOW I/ WIIN
B/4, ¥ C IPYTOil CTOPOHBI, MOTOMY YTO, T€, KTO JIe/IaeT TaK Ha3bIBAEMbIC M3IEHS HUYEro He MUIIYT, TaK KaK UM
HEKOT/Ia M TOKYMEHTAIMIO-TO MHCAaTh, a y>ke 0 ce0e M 0 APYTHX UM U B TOJIOBY HE MPHUXOIHUT YTO-TO cooOmars. A
JKYpPHAINCTUKA, KOTOpasi, BPOAE, 3TUM JOJDKHA 3aHMMAThCsl, TOJBKO HOC 1O BeTpy AepxkuT. Kak He kpyTu, HO
JaHHBIN (hakT OBLT M ocTaeTcs GakToM.

Bor u oOpamasice k teme o CoBerckux DOBM, Tak WX UMEHOBAM B TO BpeMs, HaM OBl XOTEJIOCH
BCIIOMHUTD, MPEXK]IE BCEro, pa3paboTINKOB, TaK KaK CO3JaHHOE YEIIOBEKOM U CaM YeJIOBEK HEPa3phIBHO 3aBS3aHbBI B
OJIIHY CYIb0Y.
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Puc.1 ®oto. Inbbpyc 1-Kb, BUpTyanbHbI KOMNBIOTEPHbIN My3€EN.

Haunem co cHuMKka Ha puc.l, Ha KOTOPOM TPEACTABICH ONBITHEIN OJXHOTPOIICCCOPHBIA BapUAHT MAIITHHEL.
JBa mkada (pa3MepHOCTBIO He Oojiee KHW)KHOTO), CTOSILIME CTYNEHBKOW, IPEACTAaBISIOT — OAWH IIKad
[EHTPAJIBHOTO MpOIIeccopa, a Apyroi mkad onepaTUBHON maMsaTH. B kadecTBe MysibTOBOW MAIIMHBI, CTOSIICH Ha
cToJje, npeacrarieHa MamuHa JIBK-2, B mocnenyromniem nmpu crade rocyJapCTBEHHBIX MCIBITAHUNA 3aMEHEHHas Ha
aHayor mnepcoHanbHbIX KommbioTepoB IBMPC — EC-1840. Bnanu Bumuasl PUHBI B KauecTBe TEpMHUHANIOB IS
JIOKaJIbHOH ceTH. BOT 1 BCE neHTpasibHOE 000pyI0BaHUE, €CITH HE 3ariIAABIBATH O] (PaJIBIINOJI, IO KOTOPhIM ObLTa
CIpsATaHA BOJSHAs CUCTEMa OXJIAXKICHHS.

Urak, mamuna Dnebpyc 1-KB, Obui, moxanyid, MOCICIHUM CEpUHHBIM KOMIbIOTepOoM COBETCKOrO
neprona. Bot kparkast oduiragpHas cpaBka o Heil:

1. T'naBHbI KOHCTpYKTOp: M.B. Tankun.

2. Opraamzamus-pa3padboTank: MHCTUTYT TOYHOW MEXaHWKH W BBIYHCIHTENbHOW TexHUKH uM. C. A. Jlebenesa
AH CCCP (UTM u BT),

3aBoa-u3roroBuTelh: MockoBckuii 3aBojy CAM.
T'on oxonwanwust pazpabotku: 1988.

T'ox Havana cepuitHoro BeiTycka: 1988.

T'on npekpamienust npousBoacTsa: 1992.

Ywcto BRIMYIICHHBIX MaIiH: 6outee 60.

© N O~

O0nacTh MPUMEHEHHS: BBIYUCIUTENBHBIC LIEHTPBI, HCIONB3YOLIe 00bIIoi 00beM mporpamm s OBM runa
BOCM-6.

CHauvana oTBeTMM Ha Bompoc: «[loduemy mocnenHuM cepuiHeIM...?». B 10 Bpems, 80-e u 90-e rozsl, B
WUTM u BT yxe OblIM Hayatel paboTHI 110 KOMIUIEKCY IbOpyc-3 B coctaBe komanabl b. A. babasiHa. AKTUBHO UK
paboThl IO MOAYJBHOMY KOHBeWepHomy mporeccopy (MKII) B cocraBe xomanael CokosoBa A.A. Komanma
Wpannnkosa B.I1. (oH pomom Toxke m3 UTM u BT) B MHHHCTEpCTBE AIIEKTPOHHOH MPOMBIIUICHHOCTH padoTaia Hal
Onexrpornkoit CCBUC (Kpacusrit Cray). B 1978 r. M. A. KapueB Hauan pa3paboTKy HOBOH MHOTOIPOIIECCOPHOMN
BEKTOPHOHN BBIYMCIUTENLHON MamiHbl M-13 Ha Gonbmmx uMHTErpanbHblx cxemax. Ot [mymkosa B. 1. mocrosiHHO
BBIJIBUT'AJIMCh PA3IMYHBIE CYNEPIPOEKTHl CYNEepKOMIbIOTEpoB Ha Oase ckpeummBanHus Coserckux OBM. U
BO3MOJKHO 3TOT PsIJI MOKHO OBLIO NPOJOJDKMTH, HO peasibHO paboTaromiell jomraakoil 0buta BHyuka BOCM-6 u
npaBHyuka nenoi guHactud bOCM-oB (MOCM(1951 1), BACM (1953 1), BACM-2 (1958 1), BOCM-4 (1965 1),
BOCM-6 (1966 1) — 310 TONBKO cepmitibie DBM) mammua Dne6pyc-1-Kb. Henp3s He ymomsHyTh 0 pa3paboTke
cnenuanuctoB  OUSM JlyOHa, KOTOpble IOBTOPWIM HEYTO Tmoxoxkee Ha Onpbpyc-1-Kb ¢ xopommmu
MOTPEeOUTENbCKIMH TapaMeTpamMu. Ho, ciemyeT ymoMsHYTh HECKONBKO (DaKTOpOB, KOTOPBIE IMPEIONPEACIIHIN
KOPOTKHH CpOK BbIMycka MamuH Onb0pyc-1-Kb. Hacrtymmia smoxa mepcoHaIbHBIX KOMIIBIOTEPOB, KOTOpas
nornotuwia gaxe ToT ke SPARC — wu, pasopwia ¢upmy CRAY. A nnst Hamed cTpaHsl TpsiHyJa BHauale
[IEPECTPOVMKA, a norom «IIEPEJIOMKA» ucropuueckux dopmauuii. M, HakoHel, Kak 3aKIIOUHTENbHbII
AKKOp/Jl, CJI0Ba HAIIET0 HOBOSBJIEHHOI'O NPEMbEP-MHUHUCTPA, NMPO3BYYaBIINE B 3eI€HOTpajae, 0 TOM, YTO HaM HE
HyXHa cOOCTBEHHas, POCCHICKasl BEIYMCINTEIIbHAS TEXHHUKA.

Ho 310 momxHO OBIIIO MPOM30WTH B OyAyIieM, a 37ech BCE )K€ XOYeTCs CKa3aTh O MPUYMHAX ITOSBICHUS
3TOTO TPOEKTa M O MPEAAHHBIX CBOEMy JAely pa3paboTrumkax. Ilocie rocymapCcTBEHHOW NPHEMKH MAaIlWHBI
Onpbpycl-K2 HaumHaercst cepuifHoe MX NpoM3BOACTBO. JloctaTouHO OoJjblias KOMaHia pa3paboTUMKOB, BechbMa
YCIIOBHO, BBICBOOOXKIAETCS OT HANPSDKEHHOHM, IOpOH, KPYIJIOCYTOYHOHW pabOThl IO IOATOTOBKE K clade
rOCYAapCTBEHHBIX HcnblTaHni. Ho, KTO Kak He pa3paboTyMK, ABMKHUMBIN XKEJaHUEM arnpoOUpoBaTh YK€ HOBBIC
WJieH, BOHUKIINE B X0JI€ pa3pabOTKy, 3HAET BCE O JOCTOMHCTBAX M HEJIOCTATKAX CBOETO JAETHIIA.


http://vak.ru/lib/exe/detail.php/proj/besm/elbrus-1kb.jpg?id=proj:besm:elbrus-1kb&cache=cache

SoRuCom 2020 50

I'maBHO# mpobIEMOii cO3AaHHOTO KOMITbIoTepa Dibopycal-K2 Obmn HU3KOE MOTPEOUTENHCKOE KauecTRO,
COCTOSIILIEE B TOM, UTO JUIs paOOTHI MallIMHBI TpeOoBanach Boja, ykacHo Ooibinoii [IBB u Bc€ uTo 3a HUM TSAHYJIOCH,
BKJIFOYast KabeaH. A ¢ MPOrpaMMHCTKOI TOYKH 3pEHUS HEJI0CTATKOM OBUTH MaJiasi pa3MEepHOCTh YHCIIa C IUIABAIOIIECH
3amsAToi, KoTopas Oblia 48 pa3psAHON M, KOHEYHO K€, OTCYTCTBHE KOMaH 1 0aiiToBoit 00paboTKH.

Bcé 310 MOXKHO OBUIO yCTpaHUTH depe3 pa3paboTKy HOBOW 64 pa3psIHONW MaIIWHBI C COOCTBEHHBIMH
KaHaJlaMd BBOJAa-BBIBOJIa M PpACIIUPEHHBIM HabopoMm KkomaHj. Ho BOT Hamuuue BOABI, HCIOJIB3yeMOH s
OXJIKACHUS, K COKaJleHHIO, mpeponpenensuiach xapakrepuctukamu BUC um CBUC, Bblaensiomux Ooiibinoe
KOJIMYeCTBO Teruia. JKenaTenbHbIM paclIMpeHHEeM apXUTEKTYpbl KoMaH] ObuIo OBl BBeieHHe OaiiToBoil 00paboTKy.
Beuto MHOrO mpeUIoKeHHH MO pacHIMPeHHI0 CUCTeMbl KoMmaHn poaHo BOCM-6 B 3tom HampasneHuun. Ho
TJIaBHBIM KOHCYJIbTAHTOM IO MOTIOJHEHHI0 KoMaHa 0bu1 Mapk ['epmanoBuy YaiikoBckuii. UTo KacaeTcst CTpyKTYpBI
64 paspsaAHOTO Yucia C IUIABAKOIIeH 3amsIToi, To ObUT BBIOpaH CTaHIapT, npeiokeHHsli Uropem HukonaeBnuem
Cunmnabiv n3 OUAU (1yGHa).

Ho rnaBHbIi Bonpoc B 3T0H pa3paboTke, ObUI HE B IpoOeMax KOHCTPYUPOBAHUs, a B OJTyUCHHE 3aKa3a Ha
paszpadotky. [lomy4anoce Tak, uro MUHHCTEPCTBO paanonpoMbinuieHHOCTH, B KoTopoM UTM n BT Haxomwmics
onHOU HOTOH, a npyroit oH uncimuics B AH CCCP, morno mopy4auts pa3padorars Dms6pyc 1-Kb Tompko, ecnu Obt
3aka3uuk. U Toraa, ot nmma pa3paboTynkoB ObLTH TocHaHbl B HHCTUTYT MAD uMm. KypuaaTtoBa W.B. roHIs:, koTopsie
JIOTOBOPMIIACH CO CIEHUAIUCTAMHU BBIYUCIUTENBHOIO LIEHTPA 3TOr0 MHCTUTYTa O TOM, YTO T€ JOJDKHBI HANUCATh
MHCBMO OT CBOETO HMMEHH IO «pbIOe», 3arOTOBICHHOW COTPYAHHKAMH WHCTUTYTa pa3pabordymka. BropeM
CTPaxOBOYHBIM BapWaHTOM JJs ONpPaBAaHUS pa3paboTKu, OBUIO JOKYMEHTHPOBAaHHOE IIPEIUIOKEHHE 00
ucnone3oBanun Onp0pyc 1-Kb B kadectBe mpemmpomeccopa k kommiekcy MKII. Tak wminm wHade, HO Bcé
nporpammuoe obecrieuenue MKII nenanock Ha MamuHax apXuTekTypbl BOCM-6, mo3ToMy Takoe HpEeIOKCHHE
OBLIO BIIOJIHE ONpaBlaHHBIM. Bcell opraHu3anMoHHOI paboToi M TOKyMEHTaMH 3aHMMallach ['octeBa AHTOHHMHA
AunexceeBHa, KOTopas Oblla He 3aMEHHMa B CBOEH paboTe, 1 ATOT )KUBYHK BE3JIe YCIEeBall M BCE 3HAN, OCOOCHHO, YTO
TaMm HaBepXy. He Bcerna HaljeTcs JOCTOIHBIN YENOBEK Ha TaKylO HE «IIPECTIKHYIO» padboTy, HO y Tsmkuna M. B.
TaKoW YeJOBEeK ObUI, KOTOPBIM MO3BOJSII €My COCPENOTayMBaThbCd HA TEXHHMYECKHUX BOIpocax pa3paboTku. Mapk
BanepbssHOBUY He JIIOOMI XOAUTb [0 HAYAIBCTBY, JIIOOMMOE MECTO, B KOTOPOE OH YacTO 3arisi/bIBall, Obula KypuiKa
Ha JICCTHUYHOM IIpOJIETE Tepeil BXOJIOM Ha 4epAak. Tam B TaOadyHOM AbIMY OOCY)KIAadHCh MHOTHE HIOAHCHI
CO3/1aBaeMO MaIlIMHEL, BEpHEE OOJIBIIOT0 BEIYMCIUTENLHOTO KOMIDIEKCA U IIPHHUMAJINCH BIIOJIHE SICHBIC PEILICHUS.

Teneps 00 OCHOBHOI IpyIIe OTBETCTBEHHBIX 3a pa3pabOTKy IO HampaBieHusiM: TsnkuH M.B. Obut
TJIaBHBIM ~ KOHCTPYKTOPOM, 3a MareMaTudeckoe obecredeHne oTBewan TroopuH B.D., 3a cucTeMbl
nporpaMMupoBanus, B ToM guciie U ansd MKII oreedan YaiikoBckuit M.I'., 3a TecToBOe oOecrieueHHe W OTIAIKY
mamuebl banakupes H.E. «Psi1oBBIX» y4acTHUKOB B pa3paboTKe ObIJIO HEMHOTO.

— Umxeneps! y TamknHa B OCHOBHOM OBITH JKEHIIMHBI M PabOTHl PaCHpeIeNsIich CIIETyIOLIM
oOpa3oM: BeimeymoMsHyTas [octeBa A.A. Obla KoOpawMHATOPOM Bcex pabot; BoBk Bepa
oTBeyana 3a apudmeTudeckoe yctporctBo (AY); ycrpoiictBo ympasineHus (YY) pa3pabareiBan
KysuernioB HWrops; CepmrokoBa Ospra HukonmaeBHa — oTBewana 3a OJIOK  0OOCITyXKHBaHUS
IpepBIBaHUN U CBA3b C BHEHIHMMHU YCTpOMCTBaMu; Mojojble MHkeHepsl Epomenkos CnaBa n
HaBuunxun Bonojs oTBeuany 3a BHEIIHNE YCTPOICTBA.

— Jlast pa3pa®oTKM CTOWKM NaMATH C CONPSDKEHHEM MJIs CBSI3M C APYTUMH CTOMKAMHU MaMsTH
npusiexin Benukosckoro M. 1.

— I'pynna cucremusix nporpammuctoB Tropuna B.M. s3to 3enpannoBa CeeriaHa AJeKkcaHApPOBHA,
npakTuyecku nyonep Bmagumupa denoposuua, yenesasmas conpooxaats OC JUCITAK mis
Omebpycl-K-2 u BOCM-6; Kopuees Bomoxs, paspabaTeiBaBmINi NporpaMMmHOE obOecreueHue
IyJIbTOBOM MammHbl cHavyana Ha JIBK-2, a 3arem u Ha EC-1840; Camodanos B.B. — otnaguuk n
cpeactBa otnanky; llebanos B.®. — sapo OC; SpocnaBueB Muxauia BUpPTyajbHbIE MAIIUHBI U
UNIX; Paumnckuit Crac — daitnoBas cuctema; [aiimapenko Hukomaiti — pegakTop TEKCTOB
JVMMIL.

— TI'pynna nporpammucro M. I'. YaiikoBckoro Obuta BecbMa HEMHOTOYHMCIEHHOH B COCTaBe 3-X
MOJIOJIBIX CHIEIIHAINCTOB.

— I'pynma mporpammuctoB H. E. bamakmpeBa, oTBeuaBmmx 3a TectupoBanme, CemoB Auekceii,
JIsnun Cepreit, Gumomkun Hukonait, Moanecsn H., Mykun A.H.

Bot 1 Bech 0OCHOBHOI cocTaB, Ha KOTOpPBIH Jeriia pa3paboTka Bcero komiuiekca Disopyc 1-Kb.

Temmns! pazpabotku: B ampenie 1987 roga nmpucTynmim K pa3paboTKe ammapaTypsl, a B CEHTIOpe MalInHa

ObuTa TOTOBa K OTiangke. To ecTh, MeHee 4YeM 3a 6 MecsieB ObLT TOTOB 0oOpasel u B KOHIE 3Toro ke 1987 roxa
MPOLLIN TOCYIaPCTBEHHBIE UCTIBITAHUSL.

Uro Obio caemano? OMHOMAIIMHHBIA KOMIUIEKC — camMa MalldHa CO BCEMH TNepUPEpUHHBIMHI
ycTpoiictBamu. beuta peanmzoBana OC JIMUCITAK daktuuecku yke I HOBOW apXHUTEKTYphI, HO COXPAaHSIIOIIAS
coBMecTUMOCTh [uis 3a1ad ¢ BOCM-6. Ho xpome 3TOro, napauiesis-HO ¢ OCHOBHOI ONEpariMOHHON CHCTEMOH ObLI
CO3/1aH, TaK Ha3bIBAEMBII MOHMUTOP BUPTYaJIbHBIX MAalIMH, U K HeMy ycneurHo nojkmodena 6suta OC UNIX, OC
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JAUCITAK u Tectupyiomas cuctemMa. BpUIM pealin30BaHbl OCHOBHBIE TPAHCISITOPHI, CYIIECTBOBABIIHME HAa TOT
MOMEHT BpeMeHH. bputn co3naHa mynbpToBasi M TecTHpylomue cucteMbl. bonee Toro CenoBbiM AsekceeM, Ha OCHOBE
UCIIONIb30BAaHMsI MaKpOCPEJICTB, ObUIa co3jaHa Kpocc IUIaT(GopMeHHas CHCTeMa NpPOrpaMMHpPOBAHUS, KOTOpas
TOTOBUJIA ITPOTrPaMMBI Ha ITyJIbTOBOI MatmiHe. TakuM 00pa3oM, OTKphIBaJIach 10pora s 00ecrieueH s ITOArOTOBKH
NporpaMM Ha BXOISIIMX B MOJY II€PCOHAIBHBIX M OBITOBBIX KOMIbIOTepax. HeOomplmmMm mNoATBepKIeHHEM
3HAYUMOCTH CBEPILEHHBIX JIel MOXKET IOCIY)XUTh IOSBJICHUE JeJleralliy CIEIHAINCTOB I10 BBIYUCIUTEIHLHOMN
texHuke u3 CIIA. ITocernBmnx UTM u BT npeacraBureneii n3 CIIIA Becbma nopasuio to, yto OC UNIX 6bu1a
mepeHeceHa Ha He OaliT-opueHTHpoBaHHYI0 MammHy Jnp0pycl-Kb menee wem 3a momroma. Y pa3paboT4mkoB
umencs Toapko nuctpuOyTuB TekctoB OC UNIX ms cepun mamma DEC u omeit paspabotku, HO apyroi OC —
JUCIIAK. Ve TOorma, BHONMO, COCTOSUIOCH «CBAaTOBCTBO» MHOTHMX HAIIMX CIICIHAJIIICTOB, KOTOPBIC CITYCTS
HekoTopoe Bpems yexamu B CIIIA, Takue kak, Harpumep, SpociaBieB Muxani.

Pa6ora mo Dme6pycl-Kb Opina BeimBunyTa Ha npemuto CM CCCP. U xoTs mo XapakTepHCTHKaM OHa HE
ycrymana Dne0pyc-2, HO 3TO OBUT He 0OOPOHHBIHN 3aKa3, a 3HAYUT M IPeMHus MoKike. [lpemun 1ocTOWHBI OBLTH BCe
pa3paboT4nKH, HO CYIIECTBOBAJT Kak Bcernaa omnpeneiaeHHsd puryan: or U'TM u BT onpeneneHHOE KOIMYECTBO, OT
MPOU3BOIUTENEH 00513aTETBHO, XKENATEIBHO OT paboUero Kiacca M 0T OpraHNu3allui, BHEIPUBILIEH WM BHEAPSIOMEH
komruiekc Dmeopycl-Kb.

KABUMHET MUHHUCTPOB CCCP
IIOCTAHOBJIEHHUE
om 18 uronsn 1991 2. N 381
Mockea, Kpemns

O npucysrcoenuu 6 1991 200y om umenu Ilpasumervcmea CCCP npemuili 3a 6blnOIHeHUE KOMNJIEKCHbIX HAVYHLIX
UCcne008anutl, NPOEKMHO-KOHCMPYKMOPCKUX U MEXHOI0UYECKUX pabom Nno ANCHEWWUM HANPABIEHUAM DA36UMUL
HAPOOHO20 XO3AUCMBA U e20 ompaciell U 3a 6HedpeHue pe3yIbmamos IMux UCCie008anuil u pabom

Paccmompes npeocmasnenue I'ocyoapcmeennoeo komumema CCCP no uayke u mexnonozuim u Cosema Bceobweil
koHgedepayuu npoghpcorozos CCCP, Kabunem Munucmpos CCCPnocmamnoensiem:

Ipucyoumsv 6 1991 200y om umenu Ilpasumerscmea CCCP npemuu, npedycmompenusvie nocmawnosienuem Cogema
Munucmpos CCCP om 18 okmsabpa 1979 2. N 950, 3a évinonnenue KOMNJIEKCHbIX HAVUHBIX UCCIE008AHUL, NPOEKMHO-
KOHCMPYKMOPCKUX U MEXHON0SUNECKUX PAOOm NO 6AXNCHEUUUM HANPABIEHUAM DA3GUMUS HAPOOHO20 XO3ANUCMEA U €20
ompacineil u 3a gHeOpeHie pe3yrbmanos SMux UcCie008anull u pabom:

39.TAIIKHHY Mapky Banepuanosuuy, 0oxmopy mexHuueckux HayK, HAuaibHuxy omoena Hucmumyma mouHou
Mmexanuxu u gvryucaumenvroti mexuuxu umenu C. A. Jlebedesa Axademuu nayk CCCP, pykogooumento pabomul,

CUJ[OPOBY-BUPIOKOBY Banepuio Jmumpuesuuy, 3amecmumento HA4aibHuKa OmoeneHus,

TIOPHHY Bnaoumupy ®edoposuuy, 00Kmopy GuauKo-Mamemamuieckux HayK, HauaibHUKy omoend,

BAJIAKUPEBY Hukonaro Eszenvesuuy,

KOPOTAEBY IOputo Cepeeesuuy, kanouoamam mexHuyecKux Hayx,

3Eﬂbﬂ1/IHOBOﬁ Ceemaane AnexcanoposHe,

YAHKOBCKOMY Mapky I'epmanosuuy, kanoudamam Qusuko-MameMamuyeckux HayK, HauanbHUKaM ceKmopos,

BOBK Bepe bopucogne,

TOCTEBOM Anmonune Anexceesne,

KY3HELOBY Hzopio Hukonaesuuy,

CEPLUOKOBOI/UI Onvee Hukonaesne, nauansHuxam epynn,

BE/IHKOBCKOMY Muxauny /lanunoguuy, 21asHomy CReyuamucmy-31eKmpoHuKy, pabomHukam mozo jce UHCmumyma,
KOBAJIEBY Braoumupy Hnvuuy, enasnomy umdicenepy Mockosckozo 3a600a cuemno-aHarumudeckux mawun umenu B. /1.
Kanmuixosa,

POI'AJIEBY Pomany Hcaakosuuy, 3amecmumento HAYaaIbHUKA yexa moeo e 3a600d;

PEIIUHY  Braoumupy  Muxaiinoguuy, xanoudamy  @usuxo-mamemamuyeckux Hayk, oupexmopy  Hayuno-
UCcne008amenbeko2o  ebluucaumensHo2o  yenmpa Mockosckoeo e2ocyoapcmeennozo  ynugepcumema umenu M. B.
Jlomonocosa, — 3a pazpabomxy u opeanuzayulo 6binycka evbiyucaumenvioeo komniexca BK "Onvopyc 1-KB" npemuto 6
pasmepe 12 moic. pyoneil.

Bbinuncka n3 noctaHosnenna Coseta MuHmuctpos CCCP 3a 1991 .

Kak BumHO 3 BhImUCcKU u3 moctaHoBieHus CM B 1991 r. 3a HomepoM 39 KOJIEKTHBY pa3pa0OTYHUKOB B
KonyecTBe 15 uenosek 3a co3nanne DBM “Ousopyc 1-KB” 6b11a npucyxaena npemust Coera Mununcrpos CCCP.
U3 aToro cocrasa peaibHO 3aHUMANUCH co3maanueM Iiap0pycl-Kb tompko 10 yenmoBek, a TpeTh ObLIa AOMOJTHEHA B
COOTBETCTBUU C TIPUHATHIMH TPAAULIUAMUA. Y JOCTOBEPEHUE O MPHUCYXKACHUU Bpydanoch yxke Ha ooimomkax CCCP B
l'ocymapcTBeHHOM KOMHUTETE IO HayKe W TEXHHKE. TOP)KEeCTBEHHOCTh ObUIa CMa3aHa HaJBHTAOIIUMUCS
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COOBITHSIMM, HO BPYYaBIIHHA BBIPA3MII HAACKIY, YTO HAYKY YAACTCS COXPAHHUTH M CO CKOPOBIO COOOIIMII, YTO 3TO,
BuauMo, nocneansist npemusi CCCP.

U xots 370 ObUTA HE BOWHA, HO YPOBEHb PAa3pYIICHHS HAIIeH HayKH OBLT CYHIECTBEHHBIM, MBI MOTEPSITH
MIEPCTIEKTHBY Pa3BUTHU COOCTBEHHONW BBIUMCINTEIbHON TEXHUKHU U TIOJTHOCTBIO OKA3aIMCh HIMIIOPTO3aBUCHMBIMH OT
CIIA, xoTa nMenn He IDIOXHE MOKa3aTeld COOCTBEHHOTO IpOrpaMMHO-ammapaTHoro odecmedeHus. Eme Oomee
yIpy4alolM CcTpaTeruyeckuM (akToM cTana Hama WH(QOpMalMOHHAs 3aBUCHMOCTh OT pa3pabOTUHMKOB
KOMIbIOTepoB. CHenualucThl, UMEIOIUe OTHOLICHHE K pa3paboTke kommbioTepoB U OC, mpekpacHO 3HAIOT O
MOTCHIMAJIBHBIX BO3MOXKHOCTSX KOHTpOJds 3a uH(popmaumeid moboro kimeHta. M pa3BopauymBaromasics
nH(popMaLMOHHasl BOMHA SIPKOE TOMY ITOITBEPIKACHHE.

U nakonen... brmor kommanuu Intel 2 anpens 2017 roma coobumn o paboTax Mo CO3AaHHI0 TPOUYHOTO
KoMIbloTepa: «B TedeHue HOATUX AecSTUIETUH POCT MPOU3BOIUTEIBHOCTU MPOLECCOPOB, MOHYKAEMBIN 3aKOHOM
Mypa, focTUracs 3a cueT yIy4llIeHUs] TEXHOJIOTHIecKoro npouecca. OqHako KOHEI 3TOM FOHKHU yXe He 3a TOpaMHu:
MBI BILUIOTHYIO TOJIOULIM K IpeAety, JTUKTyeMoMy 3akoHamu (u3uku. Kakum oOpazoM Mbl Oynem «B30aapHBaTh
MPOLIECCOPHI abIIe?»

U BoT oKa3zasiock, 4TO cTpaTerndeckue ymbl Komranuu Intel nBa rona Ha3aq NPUIUIN K 3aKIIOYEHHUIO, YTO
OHUM U3 pEIIeHUH NaHHON MpobieMbl MOXKeT OBITh Mepexo] OT JBOMYHOIO K TPOWYHOMY IIpoLieCcopy, Ine
MUHHMaJbHasl eaUHKUIA WHPOpMAIMU HE OUT, a TPUT. A Bedb TaKO¥ KOMIbBIOTEp ObUT co3faH emE B 60-¢ ros
IIPOLUIOTO CTOJICTUSI BEIMKUM KOMIIBIOTEPHBIM «iIeBIIO» bpyceHunoBeiM Hukomnaem IletpoBuueMm c Kyuei
KoMaHoH »HTYy3HacToB n3 Bl MI'Y. Oro OblTa 4ncTO MHUIMATUBHAS pa3padoTKa, He GUHAHCHUpyeMas 000pOHKOH
U3 JICBSITH MUHHUCTEPCTB, W BeJb paboTalla M CUMTala 3Ta MallWHA, ONEepeIuBIIas BpeMs Ooiee 4yeM Ha ISThACCST
ner! JKanko, uto Hukonait [TeTpoBid He HOXXHII 1O 3TOTO COOOIICHHS, XOTSI padOTHI Hadalch, KOTAa OH OBLI elle
*wuB. U, ¢ Apyroil cTopoHbI, MHTEPECHO, OTAanyT 11 NaHb CoBeTcKod pa3paborke CeTyHb Halll aMEpUKAaHCKHE
«MapTHEPBI», CPEAN KOTOPHIX €CTh U HAIIM COOTEUECTBECHHHUKH.

JINTEPATYPA U UCTOUHUKU

1. banakupeB H. E., 3enpaunosa C. A., Tropun B. @. Onepanyonnas cuctema JJUCITAK miss 9BM "Onpdpyc-1-
B12" M. U'TMuBT um. C.A.Jlebenesa AH CCCP, 1982, 20 c.
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HNHOYM: PASPABOTKA ITPOIT'PAMMHO-AIIITAPATHBIX CPEACTB JUATHOCTHUYECKOI'O
KOHTPOJISA U BEPUOUKANIMU BBIYNCIIUMTEJIBHBIX CUCTEM

Bopuc Mouceesuu bacok
MUPDA — Poccuiickuii TEXHOJIOTHICCKHA YHUBEPCUTET
basok@mirea.ru

AunHoTanusi — B pgokiaze paccmarpuBaercsi padora oriena AMarHoctudeckoro koutpoast CBT,
CO3J1aHHOT0 MO0 HMHHIHAaTHBe mepBoro aupexkropa MHIYM MN.C. Bpyka B KOHIe NATHAECATHIX TOI0B
aBaanaroro Beka. OcHOBHbIE HANMpaBJeHHs1 PadoT oTAesa ObLIM CBA3aHBI ¢ Pa3padoTKOll M BHeAPEHHEM
NMPOrPaMMHBIX CHCTEM MOAEJHPOBAHUS, CHHTE3a W aHAJM3a TecTOB HU(POBBIX CHCTEM, MPOrpaMMHO-
annapaTHbIX CpeACTB BHelmIHero koHTpoJsi CBT, mporpaMMHo-anmapaTHbIX CpeACTB MOJEJHMPOBAHUS M
Bepupukanuu CBUC u 6,10K0B 3J1eMEHTOB NOBBIIIEHHOI CI0KHOCTH.

KurwueBble ciioBa — TECThI, allnmaparypa IMarHoCTUI€CKOro KOHTpPoJisi, JOri4e€CKkoe MoJieJiMpoBaHue

|. BBEJIEHUE

B nmoknmaze paccmarpuBaeTcst paboTa OTAeNda JUATHOCTUYECKOTO KOHTPOJS CPEICTB BBIYHUCIUTEIBHOMN
texHuku MHOVYM 3a nepuop ot ero co3nanus B koHIie 50-x rooB nporuioro croaetud no 1992 roa. Otaen Obin
opranu3oBanno uHunuaruee aupekropa MHOYM U.C. bpyka. PykoBoaurteneM oTnmena ObLT Ha3HAYCH JOKTOP
(usnko-mMaTemarndeckux Hayk [laun Martseesud ['pooman. U.C. Bpyk u .M. I'poOMaH onpeneniiii OCHOBHBIC
HaImpaBJICHUS paboT OTAena: pa3paboTKa METOAOB W NMPOTPaMMHBIX CHCTEM MOJICIUPOBAHIS, CHHTE3a W aHAIHN3a
TECTOB HU(PPOBBIX CHCTEM, a TakXke pa3paboTKa ammapaTHBIX CHCTEM W MPOTPaMMHO-AIMAapaTHBIX CPEICTB
BHEIITHETO KOHTPOJs cpeactB BeramcnutenbHoi TexHuku (CBT). Kpome toro, B Hawane 80-X TOHOB B OTHAEiC
MONMYYHJIO pPAa3BUTHE HOBOE HAIPaBICHHE, CBjI3aHHOE C pa3pabOTKOH MpOorpaMMHO-AIMapaTHBRIX CpPEACTB
MonemupoBanuid U Bepudpukanuum CBUC u OIOKOB 31€MEHTOB MOBEHIICHHOH CIOXHOCTH. B MaHHOM IOKIaze
MPUBOIUTCS 0030p pa3pabOTaHHBIX B OTICIC METOMOB M IOJXOJOB, CBS3aHHBIX C CO3JaHUEM MPOTPAMMHBIX,
amnmapaTHbIX U MPOrPaMMHO-AMMAPATHBIX CPEACTB JUATHOCTHUECKOT0 KOHTPOJs U Bepudukaimu CBT, npusoastces
HEKOTOPBIE TEXHUYECKUE XaPAKTEPUCTUKU JJAHHBIX CPEJICTB.

I1. [TPOTPAMMHBIE CUCTEMBI MOJIEJTMPOBAHU S, CHUHTE3A U AHAJIN3A TECTOB IITU®POBBIX CUCTEM

Vxe c mepBbix maroB paborer .M. I'pobMaHoM u ero coTpygHMKaMH ObUTH pa3paboTaHbI
MaTeMaTHYECKHEe METOABI U aJTOPUTMBI KOHTPOJS HHU(MPOBBIX CUCTEM. DTH METOJBI OCHOBBIBAINCH Ha IMOIXOAE,
chopmymmupoBanHoM U.C. Bpykom: «TecTbl ZOIKHBI TPOBEPSATH HE OINEpalny, a 000pya0BaHKe». JJaHHbIH 1MOIX0.
MPUBEJ K HEOOXOANMOCTH PEIICHHS CIEeTYIONINX 3a1a4:

— u3ydeHHe Haubojee BEpPOSATHHIX HencnpaBHOCTe DBM, BO3HMKAIOMMX NMPH UX M3TOTOBICHUH U
JKCILTyaTalH;

—  MOJIEJIMPOBaHHE JIOTHYECKUX CXEM C IIEJbI0 MPOBEPKH MPABUILHOCTH WX (YHKIMOHUPOBAHUS U
0OHapy>KeHUsI KPUTHYECKUX COCTSI3aHUN MOJ] BO3CHCTBHEM 3a/laHHBIX TECTOB;

— OmpeleseHHe IIOJHOTHI TECTOB (aHAIM3 TECTOB), T. €. BBHIYMCICHWE OTHOWICHUS YHCIA
MIPOBEPSIEMBIX HEUCIIPABHOCTEH BRIOPAHHOTO KJIacca K MX OOIIEMY YHCITy B JAHHOH CXeMe;

—  aBTOMATHYECKHH CHHTE3 TECTOB JUI JAHHOTO IIH(PPOBOTr0O YCTPOKUCTRA,

—  JOKanmn3anus Ae(EeKTHBIX JIEMEHTOB.

CoTtpynHukamMu OTAeNa ObUIM pa3paboTaHbl OPUTHHAIBHBIE METOJABI CIUIOIIHOTO W COOBITUHHOTO
JIBOMYHOTO, TPOMYHOTO W MHOTO3HAYHOTO MOCIHPOBAHUS LUPPOBBIX YCTPOKCTB, MO3BOJSIOIINE OOCCIICYHTH
pe3ysbTaThl HIEHTUYHbBIE PEAbHBIM C YYETOM Mapa3uTHBIX 3aJep>KeK 3JIEMEHTOB. [l yckopeHus mpoueayp
MOJICIMPOBAHMS YCTPONCTB OBUI TaKKe MPEMIIOKECH PNl CIOCOOO0B, OCHOBBIBAIOIIUXCS HA aHAINU3E CTPYKTYPHI
MoJeni. B yacTHOCTH, OBUTH TIPEIOKEHBI alITOPUTMBI PAHXKUPOBAHHS CXEM M Pa30UEHUs CXeM Ha MOJICXEMBI.

B otnene Ob11 pazpaboTaH psi OPUTHHAIBHBIX METOJIOB CHHTE3a M aHAIN3a TECTOB IU(PPOBBIX YCTPOUCTB.
JlaHHBIE METO/BI CHHTE3a W aHaju3a TECTOB ONMUpaNuCh Ha chopmynupoBaHHyio [I.M. ['poOMaHOM rumoresy o
penkoil KoMIeHcalu KpaTHBIX OTKa30B [1], U3 KOTOpo ciemyeT, uTo TECT, BBISBIAIOUIMA OJUHOYHBIE OTKa3bl,
BBISIBJISET, KaK MPaBUIIO, U JII000E UX coueTaHue. biaronapst aToll rumore3e MOXKHO OBUIO NPH aHAJIHM3€ M CHHTE3E
TECTOB IM(POBBIX YCTPOHCTB OIPaHUYUTHCS PACCMOTPEHHMEM Kiacca OJMHOYHBIX, KaK NPAaBHIIO, KOHCTAHTHBIX
OTKAa30B M CYIIECTBEHHO YIIPOCTUTD PEUICHNE 3a/1a4H, TPAKTUUECKH, HE CHIDKAS €0 TOYHOCTH.

CoTpyaHHKaMH OTJeNla OBLTH MPEIOKEHBI METOABI CHHTE3a TECTOB, PACCUYMTAHHBIC HA MPHMEHCHHE KaK
JUIT KOMOWHALIMOHHBIX CXEM, TaK JJIs CXeM ¢ 3JieMeHTaMHu namstu. Cpein 3TUX METOJOB CIEIYeT BBIICIHTH
VHHBEPCAJNbHBI  METOJ] CHHTE3a ICEBJOCIYYalHBIX TECTOB, UCIOJB3YIOMIMNA  COYECTAHHE TCHEepaIUu
MOCJIE/IOBATENILHOCTEH TCeBA0OCTYYaifHbIX BXOIHBIX HA0OOPOB M aHaNM3a Pe3yJbTaTOB MOJCIMPOBAHUS MOBEACHHS
UQPPOBBIX YCTPOWCTB HA NAHHOW TIOCIEIOBATEILHOCTH BXOIHBIX HaOopoB. Kpome Toro, Obut pa3paboTaHb
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PETYISPHBIC METOABI CUHTE3a TCCTOB, IPCAHA3HAYCHHBIC IJIS KOM6I/IHaHI/IOHHLIX CXEM " yCTpOﬁCTB C DJICMCHTaAMU
aMsITH. OT)IGJ'II:HO CJICAYCT BBIACIUTD OpI/IFI/IHaHLHHﬁ METOJ NOJYUYCHHA TECTOB OTACIBbHBIX 0JIOKOB PJICMEHTOB Ha
OCHOBAHWHU aHaJIn3a pe3yJIbTaTOB MOACINPOBAHUA yCTpOﬁCTBa, COCTOAIICTIO U3 TAaHHBIX OJIOKOB.

ITpn aHanW3e MOTHOTHI TECTOB HapsAAy C TPEOYIOIIMM 3HAYMTEIBHBIX BPEMEHHBIX 3aTPaT KIACCHUECKUM
METOJIOM, OCHOBBIBAIOIIIMCS Ha CPAaBHEHUH PE3YJIbTAaTOB MOJACINPOBAHNUS HCIPABHOTO YCTPOICTBA M YCTPOICTBA C
OTKa3zaMM, B OTHesie ObLI pa3paboTaH psii METOJOB, MO3BOJAIONIMX 3HAYMTENIBHO COKPAaTHTh 3TH 3arpaThl. B
YacTHOCTH, OBbII pa3padOTaH aHATUTUYECKUH (JEIYKTUBHBIM) METOJ OLIEHKH IMOJHOTHI TECTOB C YYETOM HX
BO3MOXKHOM HEKOppeKTHocTH. IIpuMeHeHue JaHHOTO METOJa B COYETaHHMU C KJIACCHYECKHUM METOAOM I03BOJIMIIO
CYIIECTBEHHO COKpaTUTh BpeMs aHainu3a TecToB. OcoO0eHHO S(QQEKTUBHBIM OKa3aJicsi TaK Ha3bIBaeMBbIi
CTaTUCTUYECKUH MeToj. JlaHHBIM MeTOJ MO3BOJIAI TOJNYYUTh OLCHKY IIOJHOTHI TECTOB HAa OCHOBE AaHalu3a
PEe3yJIbTaTOB MOJAEIUPOBAaHUS HEOOIBIIOTO MOAMHOKECTBA M3 BCETO MHOYKECTBA MMEIOIINXCSl OTKa30B. BblT Takke
MPEI0KEH METO OIIEHKH ITOJIHOTHI TECTOB, OCHOBBIBAIOIIUICS Ha aHAIN3E PE3YIbTAaTOB MOACIUPOBAHUS KPATHBIX
OTKa30B, IPIMEHEHHE KOTOPOTO TAKXKE COKpAIAIo 00IIee BpeMs aHaIN3a TECTOB.

3HauYNTEIbHOE BHUMaHHE YJIENSUIOCh METOJaM JIOKAIM3allMU OTKa30B. Yike B KoHHe 50-X rogoB Obuin
pa3paboTaHbl ANArHOCTUYECKHE CIOBAapH, MO3BOJIONINE HA OCHOBAHMHU IOJYYCHHBIX 110 3aBEPIICHWM IPOTOHA
TecTa JAHHBIX KOHTPOJII aBTOMAaTHYECKH (OPMHPOBATH CHHCOK II0JO3PEBAEMbIX OTKa30B. B nampHelmmem
NPUMEHSUINCh KaK JBOMYHBIC, TaK W TPOMYHBIE JHAHOCTHYECKHWE CIIOBApH, YYUTHIBAIONINE BO3MOKHYIO
HEKOPPEKTHOCTh TECTOB. Taroke s Jokanmm3anuu nedekToB B ycrpoiictBax, comepxkammux CUC, BUC nu CBUC
ObLTH pa3paboTaHbl TAaK Ha3bIBAEMBIC MAXOPUTAPHBIE CIOBAPH, OTIMYAIOLINECS OT CTAHAAPTHBIX CIIOBApEN MaJIbIMH
3aTpaTaMd BPEMEHH JUI1 HMX MONYyYCHHS M 3HAYUTCIPHOW OSKOHOMHEHW TWaMsITH Uil WX XpaHeHHa. Kpowme
JIMarHOCTHYECKHUX CJIOBapeil s JIOKaJIM3alMd OTKa30B, ObUIM pa3pabOTaHbl ajJrOPUTMBI, OCHOBBIBAIOIIUECS Ha
aHalu3e CBA3eH MeXIy MUKPOCXEMaMH YCTPOWCTBA M METOJ CTaTUCTHYECKON AMArHOCTHKH MUKPOIIPOIPaMMHBIX
YCTPOICTB.

Bce paspaboraHHble B OTAENEe METOABI OBIIM TPOTPAaMMHO pPEATM30BaHBl W BKIIOYCHBI B
ABTOMATH3MPOBAaHHBIE TPOTPAMMHBIE CHCTEMbI MOJISTUPOBAHHS, CHHTE3a U aHaJlM3a TECTOB LU(PPOBBIX YCTPOHUCTB.
Just yeremrHoro yHKIMOHMPOBAHUS 3TH CUCTEMBI JJOJDKHBI OBUTH BKIIFOUATh B Ce0s:

— BBOX B OBM U TpaHCHAINIO HH(PPOBEIX YCTPOUCTB;

— aBTOMAaTHYeCKH (OPMHUPYEMBIH CIHCOK Hambojee BEpOSTHBIX HEUCIIPABHOCTEH 3IIEMEHTOB
BBIUHCIIUTEIBHBIX YCTPOICTB;

— CHHTE3 TEeCTOB C HCIOJb30BAHHEM aBTOMATHYECKHX PETYISAPHBIX M BEPOSTHOCTHBIX METOJOB, a
TaKXKe BBOJ JIOTIOJTHUTEIBHBIX PyYHBIX TECTOB,;

—  aBTOMATHYECKYIO OLIEHKY KadecTBa TECTOB (MX IOIHOTY);

—  aBTOMATHYECKOE BBIYMCICHUE STAJIOHHBIX PEAKIHH yCTPOICTB Ha TECTOBBIE BO3ACHCTBHS;

— TIOATOTOBKY JAaHHBIX HA HOCHUTENE Ul pealn3aluyd COOCTBEHHO MPOLENLyphl KOHTPOJS C MOMO-
IIBI0 aBTOMAaTHYECKUX TECTEPOB;

— pa3paboTKy JAMAarHOCTHYECKHX CioBaped Juii oOecredeHus JIOKaIM3aluu OOHapy>KeHHBIX
neeKToB.

[lepBas aBTOMaTH3MpOBaHHAs cUcTeMa OblIa peanm3oBaHa B 1959 r. va DBM M-2. Bceero, Haunnas 1959
T., OBIJIO CO3AAaHO TATH MPOTPAMMHBIX aBTOMATH3HPOBAHHBIX CHCTEM MOICTHPOBAHUS, CHHTE3a M aHAJIHM3a TECTOB C
ucnone3oBanueM OBM M-2, BOCM-4, M-4030 (¢ amanrarueid nporpamm s EC 9BM). Kaxnas HoBast cuctema
Ka4eCTBEHHO OTJIMYajiach OT MpeAbINymuX. Ee TeXHWUYecKre XapaKTepUCTUKH BCETAa OTBEYATIH COBPEMEHHBIM
TpeboBaHUsIM. [IOCTOSSHHO YCOBEPIIEHCTBOBAJNCH AlTOPHTMBI MOICIHPOBAHUS, CHHTE3a W aHAIH3a TECTOB,
MOTIONTHSUIACh OMOIMOTeKa MoJIeNel CTaHAAPTHBIX 3JIEMEHTOB, HapAAYy ¢ BEHTHJIFHBIMH TOSBUINCH U IPOTPAMMHBIE
mojenu MC, pa3paboTKy KOTOPHIX yAaJIOCh aBTOMATH3MpoBaTh. Hanboee coBepiiieHHON Obla MOCIETHSS CUCTeMa,
paspabotaHHas B oTnesne B Hadane 80-x rogoB. OHa OblIa paccuuTaHa Ha MOJIETUPOBAHKE, aHATIN3 U CHHTE3 TECTOB
IUPPOBBIX CXEM, Yy KOTOPBIX OO0IIee KOJMYECTBO BHIXOAHBIX KOHTakTOB MC mocturamo 30000 [2,3]. Dto ObIIO
CYIIECTBEHHBIM JIOCTI)KEHUEM JUISl CBOETO BPEMEHH.

Pazpaborannsie B MTHOYM aBrOoMaTn3upoBaHHBIE CHCTEMBI MOJICIMPOBAHMS CHHTE3a W aHAJIM3a TECTOB
UCTIONB30BaNNCh B VIHCTHTYTE IpH oTiagke O10koB 3nemeHToB OBM M-5, OBM cepun ACBT-M, pa3mmdaHbIX
mozaeneit CM OBM. Kpome MHOYM pannbie cuctemsl ucnonb3zoBanuch B HIIO Arar, HUW Cuermam, HIIO
«Mmmynsey, MA3 «/I3epxxuHeny, Ha 3aBoje CAM u B HEKOTOPBIX IPYTHX OpraHMU3AIMX.

Cpemu Tex, KTO B TCUCHHE JCCATWICTHH 3aHMMAaicsi pa3pabOTKOW MAHHBIX aBTOMATH3WPOBAHHBIX
MPOTPAMMHBIX CHUCTEM, B NEPBYIO OYepeab CICAYeT Ha3BaTh CIACIYIOIUX COTPYAHHUKOB oTmena: J[.M. I'poOman,
bacok B.M., I''. bnaroBa, M.A. bponckmii, C.M. TI'aBpunoBa, .M. T'ermanckumii, I'.A. TomxyGesa, B.U.
3onorapesckuii, M.U. Hodde, A.H. Kucenepa, 11.B. Ky3nenos, I0.I". Pabunosuu.

HeO6XO}IHMO TaKXE€ OTMCTUTH POJIb IPHU BHEAPCHUUN PACCMOTPEHHBIX aBTOMATU3UPOBAHHBIX CUCTEM buma
AT'. (MA3 «/I3epxunen», a BnocieactBuu 3aBog CAM) u ®@penkens C.JI. (HITO «WMmnynsey). Ux Britam B
aJlanTanuio JaHHBIX CHCTEM Ha CBOMX MPEANPHUSATHAX C PACIIMPEHHEM BO3MOXKHOCTEH NPUMEHEHHs OKa3ajcs
BEChMa CYI[ECTBEHHBIM.
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I11. ATIITAPATHBIE CPEJICTBA BHEIIIHEI'O KOHTPOJIA IIM®POBBIX BJIOKOB

BaxneimmM HampasineHneM paboT oTAena ObUIO HAmNpaBlCHUE, CBA3aHHOE C Pa3pabOTKON TEXHHYECKUX
cpencTB aBToMatu3anuu KoHTpoist OBM. Bosrnasmn 3to Hampasienue K.T.H. bopuc ['eopruesnu Ceprees. Hamo
CKa3aTh, YTO B TO BPEMs IIMPOKOE PACHPOCTPAHEHHE IMOyUUIIN IPOrPAMMHBIE METObI KOHTPOJ U IUATHOCTUKU
HEHCIpaBHOCTEH. ['7TaBHBIM HEJOCTATKOM 3THX METOAOB OBUIO TO, YTO OHM MOJHOCTHIO Oa3UpOBANINCH HA
UCIIOJNIb30BaHUU pabouux 1ernei Kontponupyemoit 9BM. B atom citydyae konTpoiupyemas OBM Gpana Ha ce0s Bce
(yHKIMH yIpaBIeHHs TIPOLECCOM KOHTPOJIS ¥ OLIEHKH MOJTYYEHHBIX PE3YJIbTATOB.

B.I'. Ceprees cpa3y OLEHMI, YTO €CIH 3TH (YHKIHHU TEPeaTh CICIHAIFHOMY YCTPOHCTBY M 00ECHIEUHUTh
HETIOCPEJCTBEHHBI JIOCTYN K KOHTPOJIMpYEeMBIM memsiM OBM, MuHyYs OOBIUHBIE IIyTH, HpPEXyCMOTPEHHBIE
opraHmzanuell npouecca o0padOTKM HMH(POPMAIMM, BO3HUKAIOT OOJNBLIME BO3MOXXKHOCTH Ui OOBEKTUBHOTO H
3¢ PEKTUBHOTO KOHTPOJSI W JUArHOCTHUKH. Yxke B camoM Hauaie 60-x romoB b.I'. CepreeBbM M ero rpymroi B
KOPOTKHE CpOKHM ObLI pa3paboTaH M NepeJaH B OSKCIUIYyaTAlMI0 OJMH M3 MEPBBIX OTCUECTBEHHBIX TECTEPOB
(hyHKIIMOHAJIBHOTO KOHTPOJISt — Y CTPOHCTBO KOHTPOJIS M aBTOMAaTHYECKOTO MOWCKa HEHCIPABHOCTEH JIOTHYECKHUX
cxeM (YKHMH) [4]. BXxomHbIMH AaHHBIMM JJIsL 3TOTO TecTepa ObUIN IOJyYEHHBIE C TOMOIIBIO pa3paboTaHHOH B
OTZEJIEe aBTOMAaTH3UPOBAHHON CHCTEMBI CHHTE3a M aHAJIN3a TECTOB TECTOBBIC BO3JACHCTBHS M OXHIAEMBIC PEAKIIUH
Ha HUX KOHTPOJINPYEMOT'O YCTPOICTBA, a TAaK)Ke THarHOCTUIECKHE CIOBAPH.

KoneuHo, 3T0 OBUIO JaJIEKO HECOBEPIIEHHOE YCTPOHCTBO, MOCKOJBKY BO3MOXKHOCTH pa3padoTyrKa ObLIN
OTpaHHYeHbl HMEIOUICHCS B TO BpeMs DJEMEHTHOH M KOHCTPYKTOPCKOM 0a30if, a Takke HCIOJIb3yeMbIMH
YCTPOWCTBaMH BBOJa-BbIBOAA (BBOA C NEpQOJICHTH, BblJada pe3yabTaTOB KOHTPOJS C MOMOIIBIO JIAMII-
MHIUKAaTOpoB). OHAKO yXe B 3TOM BapHaHTE ObIIM IIPUMEHEHbI TAKHE 110 TEM BPEMEHAM OPHI'MHAIIBHbBIC PELICHUS,
KaKk aBTOMAaTH4YecKas KOMMYTAaIWs KaHaJOB BBOJA/BBIBOJA [AaHHBIX, aBTOMAaTH4YecKoe (opMHpoBaHHE KoJa
HEHCIPABHOCTH IS TIONCKA B IMATHOCTHIECKUX TaOIUIAX.

B nanbHeiimeM, aHanu3upys pe3ysbTaThl BHEAPSHHS B IPAKTHKY JTAHHOTO TECTEPA, a TAKXKE T€ TPYAHOCTH,
KOTOpBIC BO3HHUKJIM TIepell pa3padOTYMKaMH NpOrpaMM aBTOMATH3MPOBAaHHOTO CHHTE3a M aHAJIW3a TECTOB
mdpossix ycrpoiicts, b.I'. CepreeB copMyanpoBall OCHOBOIIOJIATAIOIINE MPUHIUIIBI CO3JaHUS YHUBEPCATBHBIX
MPOTPaMMHUPYEMBIX aBTOMATHYECKHX TECTEPOB, CIOCOOHBIX obecneduTs 3((GEKTHBHBIN BHEIIHMHA KOHTPOJb
COBPEMCHHBIX BBIYHCIUTEIBHBIX YCTPOWCTB U CUCTEM. DTH HIEH U MOIXOJbI OBIIM pealn30BaHbI IIPpU pa3paboTke
JIBYX TECTEpOB (YHKIHMOHATHHOTO W NMapaMETPUYECKOrO KOHTPOJS: ABTOMAaTH3MPOBAHHOTO YCTPOMCTBA MpPOU3-
BozcTBeHHOro KOoHTposd (AVIIK) B konme 60-x — Hadane 70-X rofoB U ArperaTHoro npoBEepOYHOTO KOMILIEKCa
(AIIK-1) B cepenune 70-X TOIOB.

AVIIK wucnonp3oBaics mpu Hamangke TwumoBeix 3meMeHToB 3ameHbl (TD3oB) ACBT-M. AIIK-1
npuMeHsuics Tpu Hajaake kak TO30B ACBT-M, Tak u npu otiagke 610koB snemenToB CM OBM. Otu tecteps
ObUTH BHEIpEHB! Ha mpeanpuiatusx Munuctepcrsa Ilpubopoctpoennst BYM (Kues) u Duepronputbop (Mocksa), a
takke Ha MA3 «/I3epxunen». Mcmomp3oBamuce oHHM U paspaborumkamu HMHOVYM. AVIIK u AIIK-1
NpUHAATEeKaNd K OJHOMY TIIOKOJICHHIO TeCTepoB ¢ moxoxei apxutektypoil. Ilockombky AIIK-1 ob6nanman
CyIIeCTBEHHO OombImM HabopoM Bo3MokHOcTed deM AVIIK, ObIn BBINOJIHEH C MPUMEHEHHEM COBPEMEHHOW IJis
TOr'0 BPEMEHH AJIEMEHTHOM 0a3bl U UCIIOJIB30BAJICS HE OAMH T'0Jl, 0 HEM CIIEIYeT yIOMSHYTh 0c000.

ATIK-locHoBbIBaJICS Ha Mpolieccope, pa3paboTaHHOM CIHENUABHO ISl PelleHns 3a1a4 (yHKIHOHAIBHOTO
CTaTUYECKOTO M MapaMEeTPUYECKOro MOIMYCKHOI'O KOHTPOJI, CHOCOOHOM B3aMMOJACHCTBOBAaTh C PA3IMYHBIMU
MCTOYHHMKAaMH TporpamMM KoHTpousi (nepdosenta, [13Y, HakonuTenb Ha MarHUTHO seHTe). JlaHHBIN Mpoleccop
YIPaBIAT:

—  TPO3BOHKOII Lleneil KOHTPOIHPYeMOro OJI0Ka;

—  TIPWIOKEHHEM BXOIHBIX BO3JICHCTBHIH;

—  JIOTMYECKOW M apuMeTHIeCcKOoi 00paboTKOM pe3yabTaTOB KOHTPOJIS;
—  ($opMHUPOBAHHEM TUATHOCTHYECKUX KOJIOB HEUCTIPABHOCTEH;

—  UMHIUKAIMeW pe3ylbTaToB IPOBEPKU.

OOMeH NaHHBIMH MEXIy KOHTPOIHPYeMBIM 00BeKkTOM M mporeccopoMm B AIIK-1 ocymecTtsisics yepes
CHelManbHbIe YHHBEPCAIbHBIE KaHAJIBI CBA3M. KakIplil KaHam cOCTOST M3 JBYX IOAKAHAIOB: (OPMHPOBATEIS
BXOJHBIX BO3ACHCTBHI M KOMIIapaTopa A3TaJOHHBIX U CHMMAaeMbIX peakuuil. Uucino KaHaloB B 3aBUCHUMOCTU OT
KOJIMYECTBA KOHTAKTOB 00BbEKTa MOTJIO N3MEHAThCs OT 64 10 256. KoHTponmpyemslit 00bexT noaximogancs Kk AIIK-
1 yepe3 cnenuanbHBINA OJIOK conpspkeHHs. THr OoKka CONpsDKEHHs ONpeesIsuIcsl KOHCTPYKTHBOM o0bekTa. AITK-1
paboTan B aBTOHOMHOM pPEXHMe, HO OblIa NMpeayCMOTPEHa BO3MOKHOCTh MOIKIIIOUEHHs K yYHHBepcansHOH DBM
yepe3 CHelUalbHbIN afanTep.

[ocrosiHHOE yCIOXKHEHHWE OOBEKTOB KOHTPOJIA, BBI3BAHHOE IMPHMEHEHHEM MHKporporeccopHsix BUC,
pasHooOpa3ue HHTep(HEHCOB 3TUX OOBEKTOB, a TaKKe HEOOXOJAMMOCTh OpPraHM3allMd MPOBEPKM HA YaCTOTaX,
Omm3kux K paboumM, mMOTPeOOBANM CO3MaHUS YHHBEPCAIBHBIX TECTEPOB HOBOTO IIOKOJICHHSI, CHOCOOHBIX
00eCTeYnTh KOHTPOJIb M JTUATHOCTHKY ITU(PPOBBIX YCTPOUCTB B COOTBETCTBHU C HOBBIMU TpeOoBaHusMU. [loaTOMY B
OTJIIeJie B HayaJie BOCBMHJIECATHIX TOJOB OBLT pa3paboTaH W BHEAPEH YHUBEPCAIBHBIN TUHAMUIEeCKUil Tectep AMI]
0555 — xomiuieke ¢pyakmroHansHoro koutposs (KOK) [3,5,6].
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K®K npengnazHauancst B NEPBYIO O4Yepeb Ul IPOU3BOJICTBEHHOTO ANArHOCTHYECKOTO KOHTPOIS OJIOKOB
anemeHToB CM OBM. KOK pacnonarain ciexyromuMi BO3MOKHOCTSIMU:

— auHamm4eckas (¢ gactoTod n0 5 MI'm) ¢yHKIMOHANEHAS MPOBEpKa IM(PPOBBIX YCTPOHCTB C MOMOIIBIO
MPOU3BOJILHBIX, AITOPUTMUYECKHIX U TICEBI0CIYYaHHBIX TECTOB;

—  JIMHAMHYECKOE O0beIMHEHHE YKa3aHHBIX THIIOB TECTOB B TECTOBBIC TOCIIEIOBATEIBHOCTH, B KOTOPBIX LIS
Ka)XJIOTO BEIBOJ]a 0OBEKTa MOKET OBITH BBIOpAH CBOI THII TECTA;

—  JIBYCTOpPOHHHH OOMEH IaHHBIMH C KaXIbIM BBIBOJIOM C BO3MOXKHOCTBIO TEPEKIIOUEHHS HAIPaBICHHA
nepesayy JaHHBIX B JIIOOOM TaKTe BHICOKOYACTOTHOW IPOBEPKH;

—  peammzanus JI000TO TpeOyeMOro ajaropuTMa CHHXPOHHOTO WIJIM aCHHXPOHHOTO OOMEHa ¢ OOBEKTOM B
COOTBETCTBHH C €ro uHTepdheiicom;

—  MHTEPAaKTUBHOTO pEXHMa pabOTHl, NMPU KOTOPOM OOBEKT yIpaBisieT mporeccoM KoHTpomsi, a K®K
SMYJUPYET €ro BHEIIHIOI CPEeay;

—  H&JINYHE PA3IWYHBIX CIIOCOOOB KOHTPOJSA MOBEIACHUS OOBEKTOB (CPaBHEHHE €r0 PEaKIHi ¢ XpaHHMBIMH
WIN aJTOPUTMHYECKUMH T€HEPUPYEMBIMHU STaJIOHHBIMU PEaKIMIMH, CPAaBHEHUE C ATAIOHHBIM OOBEKTOM,
CUTHATYpPHBIN aHAJIN3);

—  JMarHOCTHKAa HEWCIIPABHOCTEH C MPUMEHEHHEM IPOrpaMMHO "BejoMoro" mpoOHHKA.

K®K Ob1 mpemHa3HaueH At KOHTPONS OOBEKTOB, mMerommx 1m0 192 BeBomoB. OH Mor pabortaTh
aBTOHOMHO wim Tmon ympaBieaneM OBM CM-4 B pexume pasfencHHs BpeMeHH. B mocimemHem ciydae
IpenycMaTrpuBaiach BO3MOXKHOCTb i noAkiaoueHuss kK CM OBM no 20 KOK. OTeuecTBEHHBIX TECTEPOB € TAKUM
HabopoM QyHKIUH 10 cux nop He Obuto. ComcromHUTEISIMH B 3T0H padore 6pumn [1® BHUTU npudop (Ilensa) u
CKTB CA I1O "Curma" (BunbHroc), kotopsie Hamagmmm npomsBogctBo KOK. KOK ncnonp3oBancs s oTnagku
6710K0B 351emMenToB CM 1600 u CM 1700, a Taxxke 0J10K0B 3J1eMeHTOB DBM crernuaibHOro Ha3HAuCHHUS.

IMpaktuyecku oaHoBpemeHHo ¢ K®K Obul mpemsiokeH ManorabapUTHBIA TeCTep JIOTHYECKUX OJIOKOB
(MTJIb) AMII0561 mms ocHamieHHs BBIC3THBIX OpUTaj U epeABIKHBIX JTabopaTopuii oocayxuBanus OBM [7].

Hecmotps Ha maisie rabaputer, MTJIb OpIT YyHUBEpCAEHBIM TECTEPOM C OONBITUMH BO3ZMOXHOCTAMU IS
opraHm3an  dp¢GeKTuBHOrO KOoHTpois OmokoB OBM. OH ofecneunBal TOJMHOCTBIO (PYHKIIMOHATBHBIN
ABTOMATHYECKUI KOHTPOJh OJOKOB B CTATHYSCKOM PEKIME C MCIIOIF30BAaHUEM IPOU3BOIBHEBIX TECTOB, 33JaBAEMbIX
yKa3zaHHEM BCEeX HA0OpOB WIH TNPOTPaMMHO-TEHEPHUPYEMBIX IO 33JaHHOMY alTOPUTMY. AHAIN3 pPEaKIUi
KOHTPOJIMPYEMOTo OJIOKa OCYIIECTBISJICS MyTeM CpPaBHEHUS C AaHAJIOTUYHBIMU 337aBa€MbIMU STAIOHHBIMU
peakuusMyd WIW CcUTHaTypHbIM crnocobom. B  MTJIb Opima peanm3oBaHa mnporpamMMHas dSMylsiinus (B
TpaHC(OPMUPOBAHHOM PEXKUME) CHHXPOHHBIX W aCHHXPOHHBIX WHTep(deicoB mpoBepseMbix 00beKTOB. [lomck
HeucnpaBHocTeil B MTJIb Belncst ¢ MOMOIIBIO THOO AMATHOCTUYECKUX CIIOBAPE, TMOO MPOTpaMMHO-YIIPABIIIEMOTO
MpOOHUKA.

Jns conpspkenust ¢ npoBepsiemMbiM 0siokoM MTJIb umen 128 nByHanpaBieHHBIX KaHAJOB. YTpaBJICHHE
paboToii TecTepa ocyiecTBIsIa BCTpoeHHas 16-paspsanas 9BM "Drekrponnka-60". I[Iporpammuoe obecrieueHne
(ITO) Tectepa W mporpamMMbl KOHTPOJSI OJIOKOB AJIEMEHTOB XPAaHUJINCh HA MAarHUTHOW JIEHTE M 3arpy)Kalluch B
onepatuBHyto namsaTh MTJIB co BctpoeHHOro kaccetHoro mMarHutodona. BrocienctBuu BMECTO MarHUTO(QOHa
WCIIONIb30BAJICSl HAKOMUTENh Ha THOKMX MAarHUTHBIX AucKkaxX. KOHCTPYKTHBHO TecTep OBLI BBHITIOJHEH B BUJIE
yemozaHa ¢ rabapuramu 160x360x520 mMm. Macca Tectepa — okoso 15 kr.

Paspabotka Benack coBmectHo ¢ BHUTH mpubop (Ilensa). B Tlense ObLI0 OpraHU30BaHO U ITPOU3BOJICTBO
MTIJIB. OH n3rotaBnuBaics U BHEAPAJICI HAa OCHOBE JIOTOBOPOB C 3aKa34UMKaMH.

B 31O ke BpeMsl TOSBWINCH CHENHUaJbHbIE HWHCTPYMEHTAJbHBIE CPEACTBA, NPUMEHEHHE KOTOPBIX
obecreunBasio TOCTyn K BhiBojaMm Jio6oit MC Ha 1mudpoBoii mimate. D10, 0€3yCIOBHO, YHPOIIAIO MPOIEIypY
JIMAaTHOCTUYECKOTO KOHTpoyis. K JaHHBIM CpENCTBaM MOXKHO OTHECTH BCEBO3MOXHBIE OJIHOKAHAIBHBIE H
MHOTOKaHaJbHBIE MPOOHUKW JUIS WMHIWKAIIMM W TEHEPUPOBAHMS JIOTHUECKHX CcuTHanmoB. Cpemum dTHX
MHCTPYMEHTAJIBHBIX CPEICTB CJIEAYET BBLACIUTH UrOJbYATBIA ajanTep WM Tak Ha3blBaeMoe '"JOoXe U3 IBo3jaei’.
Anantep mpeacTaBisul coOOW YCTPOHCTBO, BRIBOJBI KOTOPOTO, BHIIOJHEHHBIC B BHAE WTOJIOYEK, MOJKIFOYAINACH K
KOHTAKTHBIM IUIOLIAJKAM BCEX HHTETPaJIbHBIX CXEM, YCTAaHOBJIEHHBIX Ha Iutate. OCHOBHAsl CIIOXKHOCTb MpH
W3TOTOBJICHHM TAaKOTO aJamnTepa 3aKiiodyanach B TOM, YTOOBI 00ECHEUUTh HAJCKHOE MEXAaHHYCCKOE COCIWHCHHE
KOKIOW HWIOJKM C COOTBETCTBYIOLIEH KOHTAKTHOM IIOMAAKON miuaTel. CYMTaNoCh, YTO B HAIIMX YCIOBHSIX
W3rOTOBUTh TaKOW ajantep MpakTHuecku HeBo3MoxkHO. Ilo wnunumatuBe b. T'.CepreeBa u mpu ero
HETNOCPEACTBEHHOM yUacTHH B OTHeje MUKPOdiekTpoHnkn MHOYM 3ameuarenpHblit MacTep-Mexanuk A.M. JlomoB
BIIEPBBIC B OTEUECTBEHHOM MPAKTUKE U3TOTOBMII TAKOH aslamnTep.

B 3axmoucHme ciieyeT Ha3BaTh (haMUIIUN COTPYIHUKOB OTJIENA, BKIAJ KOTOPBIX B Pa3pabOTKy OMHCAaHHOU
BBIIIIE aNIIapaTyphl, €€ MPOrpaMMHOTO W TECTOBOro oOecreueHus Obu1 HambOonee BecombiM: [I.M. I'pooman, B.I'.
Ceprees, b.M. bacoxk, E.I1. bepesos, JI.3. I'enaun, .M. I'etmanckuii, 1.B. Ky3uenos, I'.1. Taneros, B.I'. Uyuman,
A.O. Ilumynu.
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V. TIPOTPAMMHO-ATIITAPATHBIE CPEJICTBA MOJIEJTUPOBAHUA Y BEPUPUKAITNU [TUPPOBBIX CUCTEMBI

Hakomnennsrii B otgerne OoraThlii HayYHO-TIDAKTHYECKHH OMBIT B obmactu mozpenmpoanuss CBT B
JanpHemeM OBLT WCHOJB30BaH NIpH pa3paboTke amanTepa ammapaTHONH OWOMHOTEKH W CIICIHATU3UPOBAHHOTO
KOMIUIEKCa-yCKOPHUTENS MOAEINPOBAHNUS IU(PPOBEIX CXEM.

B maugane 80-x romoB B CCCP Hawaincs Oypubiii poct mpomsBonctBa BMIC m CBUC m mx mmpoxoe
NPUMEHCHHE B OTEYECTBEHHEIX pa3paboTkax. CyIecTBYIONHE B TO BpeMs IPOrPaMMHBIC CUCTEMBI MOJICITHPOBAHUS
Ha yHHBepcalbHBEIX JOBM oKkazamnck HECOCOOHBIMH YIOBJIETBOPHTH KaK 3alpOCHl Pa3pabOTIYMKOB COOCTBEHHO
CBUC, Tak u pa3paboTankoB ycTpoiicTs, conepxkamux BMIC u CBUC. B mepBom cimydae 3T0 OBUIO 00YCIIOBIICHO
Ype3BbIYaliHO GONBINMMY 3aTpaTaMH BpeMeHH DBM npu MonenupoBaHHH, BO BTOPOM — OOJIBIIMMY 3aTpaTaMH Bpe-
MEHH IpH co3anuu ondmnorek moaeneid CBUC.

Jns nuKBMoanMy yKa3aHHBIX HemocTaTkoB 1o wHunmatuBe b.I. CepreeBa B oTAene BIEpBBE B
OTCUCCTBEHHON TpakTHKe ObUTH pa3paboTaHBl aJanTep AamnmapaTHoW OMOIMOTEKHM W MHOTOIIPOIIECCOPHBIN
KOMIUIEKC — YCKOpUTEIb jjoruueckoro moaenuposanust CbUC (YJIM).

Apmantep TpegHa3HA4YaNCs AN MOAETHPOBAHMSA OHCKPETHBIX YyCTpoiicTB, comepxammx CBUC, u
OCHOBBIBAJICS Ha MPHUMEHCHWH HApsAAy C YHCTO MPOTPAaMMHBEIMH MOJeNnsMH (m3mdeckux obpasmoB HC,
CHA0XXCHHBIX TPOTPAMMHEIMH 000JI0YKaMH, NMpEIHA3HAYCHHBIMA IJIsI OOMEHa MaHHBIMH C IPYTUMH SJIeMEHTaMHU
MOJIeTH YCTpoicTBa [8].

B xonme BochMmaecaTeIXx TomoB B MHOYMe OpUT H3TOTOBIEH ajanTtep ammapaTHOH OMOIHOTEKH,
conmepxamuii 1024 kaHama UIs TMOAKIIOYCHUS (U3MIECKUX OOpasloB ¢ MaKCHMANbHOW pabodeill 9acTOTOW Ui
muHaMpdecknx kananoB 10 MI'm. O6bem Oydeprbix 3V Ha KaxIblid KaHaT cocTaBisul 64 Kout. Ananrtep comepixain
KOMIUIEKT HHTEep(EHCHBIX MOTyJIeH, MO3BOJISIOIIUX ITOIKII0YATh €r0 NMPaKTUIECKH K 11000l DBM.

bazosoe I1O aJanTepa BKIOYAIO0 CICAYHOIINEC KOMIIOHCHTHI: /:[paﬁBep oOmeHa JaHHBIMH, SA3BIK H
KOMIUWJIATOP MPOIrpaMMHBIX 06OJ'IO‘IGK, CpeacTBa HaCTpOﬁKPI IIPOrpaMMHBIX 000J104€eK Ha azpeca KaHaJlOB, CPCACTBA
TCCTUPOBAHHNA CI)I/I3I/I‘I€CKI/IX O6p33HOB " OTJIaAKU IPOTPAMMHBIX 000JI0YEK.

AnanTepoM 3aMHTEPECOBAINCH CO3JATENH IPOTPAMMHBIX CHCTEM MOJAECIHMPOBAHUS psifa BELYIINX
OpraHU3aIMiA B 00J1aCTH CPEACTB BEIUNCIUTENFHON TeXHUKH, B yacTHOcTH HUMAA, IIKB «Ammaszy, HITO «KBaaT»
u ap. OHM MTHOBEHHO OLIGHMIM T€ NPEHMYINECTBa, KOTOpPBIE JOIDKEH OBUI NMPEJOCTaBUTh MM ajzantep. boun
3aKIFOYCHBI JIOTOBOPHl Ha M3TOTOBJICHHE ajanTepa W MOAKIIOYEHHE ero K (QyHKIMOHHPYIOIIMM B 3THX
OpTaHU3aIMIX CUCTEMaM MOJCIUPOBAHHUS.

VJIM obecrieunBano ycKOpeHHe mporecca MonenupoBaHus npoektupyeMbix CBUC mo cpaBHeHHIO C
MPOTPAaMMHBIMH CHCTEMaM{ MOJICITMPOBAHHUA HA JBAa-TPU MOpSAAKA. DTO JOCTHTaJOCh Ojaromaps armapaTHON
peanu3anMy aNropuTMa BPEMEHHOTO COOBITHIHOTO MHOTO3HAYHOTO MOJETHPOBAaHMSA, KOHBEHEpHOH 00paboTKm
JTAaHHBIX ¥ MHOTOIIPOIIECCOPHON apXuTeKTypsI [9,10].

VYJIM OblI0 pacCUMTaHO Ha HCIIOJIb30BaHNE B COCTABE KaK JICHCTBYIONINX, TaK M BHOBb pa3pabaThIBaeMbIX
CAIIP na 6a3e BerauciuTenbHBIX KoMIuiekcoB (BK) CM-1700 u apyrux coBmectTuMbix ¢ HUMH BK («3Qmnekrponuka-
82», VAX dupmer DEC).

B cocra YJIM Bxoamio m0 15 OZHOTHITHBIX MapajUIeEHO pabOTAIONINX MPOIECCOPOB MOJICIUPOBAHHUS,
Ka)XIbI M3 KOTOPBIX OBUI paccuWTaH Ha MojenupoBaHue Oonee dyem 64000 0a30BBIX 3JIEMEHTOB (IIPUMHUTHBOB)
VIJIM. [pumutuBamMu YJIM OBITH BEHTHIIH, TPAH3UCTOPBI, PE3UCTOPHI, KOHACHCATOPHI, TPUITEPHl, MOHTa)KHBIC
coemunenust U/NJIN, 371eMEeHTBI OJJHO- WK YeThIpexpa3psaaHbix 3Y eMKocThio 10 128 Kour.

[porpammuoe obecreuerne YJIM obecrieunBajo TPOTpaMMHBIN HHTEpQEic MEXIy YCKOpUTEIeM U
cpenoii CAIIP, k xotopoii oH momkirouaicsa. PykoBoaun paspaboTkoii mporpammuoro obecredeHus YJIM k.T.H.
M.A. bpoackuii. ®yHkuuoHupoBaHue YJIM NOCTOSHHO HaxOAMJIOCH IOJ KOHTPOJIEM MpPOrpaMMHON TecT-
MOHUTOPHOM CUCTEMBI, CO3JaHHOM 10l PYKOBOJCTBOM U HEIIOCPEICTBEHHOM yuyacTuu K.T.H. b. M. backa.

Bo BTopoii monoBuHe BochbMHAECATHIX T0,10B B MTHDYM ObUH M3rOTOBIIEHBI J1Ba MPOMBIIUIEHHBIX 00pa3na
YJIM — CM 05.13, conepskanuii nporeccop oOMeHa U JjBa NapajulesIbHO paboTaroliX KOHBEHEPHBIX Hpoleccopa
annapaTHOTO MOJIEJIMPOBaHMS C pacrpereneHHoi namsaTeio, 1 CM 05.13.01, comepxamuii nporeccop oOMeHa u
OJIMH TPOIIECCOP MOJAEIHPOBAaHMs. B KOHIIE BOCBMUAECATHIX OBUIM M3TOTOBIICHHI emle ABa obpasua YJIM (oxuH mo
3akazy MIIM AH CCCP) B HacrompHOM wncmoiHeHuH Wi pabotel ¢ [IDBM. Drtor Bapumant comepkan I1BM,
paccunrtanuslii Ha 32 000 TPUMHUTHBOB.

B 1990-1991 rr. pemanca Bomnpoc o cepuitHoM u3rorosieHuu YJIM. Cpenn NOTeHIUANBHBIX 3aKa3UUKOB
6pun mpennpuaTuss MockBsl, 3eneHorpaga, Muncka, KueBa n npyrue. B nmampHeimem mpezmonarajock HadaTh
CO3/IaHHE CIICIUATN3NPOBAHHBIX MHOTOIIPOIIECCOPHBIX KOMIUIEKCOB aHAJIN3a W CHHTE3a TECTOB IHM(POBBIX
YCTPOICTB.

Cpemu COTpPYAHUKOB OTHeNa, BKJIAX KOTOPBIX B pa3paboOTKy ammapaTHO-TPOTPaMMHBIX KOMIUIEKCOB
MOJIETUPOBaHUs ObL1 HanboJiee CYIECTBEHHBIM, cienyeT BeiaenuTh JI.M. I'poomana, b.I'. Cepreesa, 5.M. backa,
M.A. Bbponackoro, E.II. Bepe3zora, N.B. BonpBoBckoro, .M. TI'ermanckoro, B.H. I'ycapoBa, E.A. Kammynosa,
FO.T". Pabunosuua, I'.U. Tanerora, /I.}O. ToGnepa, B.I'. Uyumana.
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V. BBIBOJIbI Y 3AKJTFOYEHUE

B nmamnOi#l craThe OBIIAa paccMoTpeHa pabota otmena amarHoctuyeckoro konrpomss CBT MHDOYM B
TeyeHue moutd 40 yet, HaupHasA ¢ KOHOA 50-X roIOB MPOLUIOTO CTONETHS. 3a 3TO BpeMs COTPYZHHKAM OTHela
yIOanoch BHECTH CYLIECTBEHHBIH BKJIAJ B Pa3sBHTHE OTCYECCTBEHHBIX CHCTEM AaBTOMATH3AIMU IIPOCKTHPOBAHUS
CPEICTB BEIYUCIUTEIILHOW TEXHUKU U JTHAarHOCTUYECKOI'0 KOHTPOJIS LIU(PPOBEIX YCTPOHCTB.

B TeueHuwe paccMaTpHBaeMOro B JIOKJIAAe BPEMEHH COTPYAHHKAMH OTAela 0] PYKOBOJCTBOM
J.M. I'pobmana Obuto 3amuIieHo Oojiee NECATH KaHTUAATCKUX TUCCEPTaIdil, OMyOJMKOBAaHO 3HAYMUTEIFHOE
KOJIMYECTBO HAYYHBIX CTATeH, 3allMIICH psJ ABTOPCKUX CBHUICTENbCTB. Pe3ynbTaThl pabOThl KOJUIEKTHUBA
MPE/ICTABISUINCH HA PA3IMYHBIX BBICTABKAX, [OKJIA/BIBATMNCH HA MEKIYHAPOIHBIX U BCECOIO3HBIX KOH(EPECHIHSIX,
HazacemaHuu HayyHOro coBeTa 1o cucteMaM aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS BEIYUCIUTCIBHON TEXHUKH U
oonpmmx uaTerpanbHbix cxeM AH CCCP u Be3zie nonydaiy BEICOKYIO OIICHKY M MPU3HAHUE KOJLICT.

Bce, paspaboraHHBIE B OTAEIEC NPOrpaMMHBIE M TEXHHYECKHE CPENCTBA KOHTPOIS M BepU(pUKAIMN
(POBBIX yCTPOWCTB OBUIM BHEAPEHBI Ha mHpeanpusaTusix MwunucrepcrBa npubopocrpoeruss CCCP u B psine
JpYTUX OpraHU3aIuii.

B 3axmroueHme ciemyeT OTMETHTH, YTO DA Pa3pabOTaHHBIX B OTHENlE METOAOB W alTOPUTMOB, IJIS
tectupoBanus CBT, OblT B HaibpHEHIIIEM UCIIOB30BaH ISl TECTHPOBAaHUS IPOTPaMMHBIX cucTeM.B gactHOCTH, yike
BO BTOpOii mosoBuHe 90-x ro70B 1 B 2000-bIe Tr0/1bI, OBIITN MPUMEHEHBI METOBI OIICHKH MOTHOTHI TECTOB U METOJIbI
aHalu3a pe3yJbTaTOB TECTHPOBAHUS NMU(MPOBBIX CHCTEM IPH OICHKE YPOBHS KauecTBa TECTUPOBAHHS MPOTPaMM
[11,12].

MCTOYHUK ®UHAHCUPOBAHUS. BIIATOJJAPHOCTH
Paborta BbITONIHEHA MTpH YacTH4HOU GrHaHcoBOH noanepkke PODU npoekt Ne 18-07-00669.
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3BOJIIOIMA CETEBBIX TEXHOJIOTUI UA® W UX POJIb B PA3SBUTHA HAIIMOHAJILHOM
HH®OPMAIIMOHHOMN NTH®PACTPYKTYPHI: IOJIYBEKOBASI UCTOPUSI
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AHHoTanusi — B n1okJajge npeacraBiieHbl OCHOBHBIE 3TANbI PA3BUTHS TeXHOJIOTHil MepeAay JaHHbIX
MEKAY KOMIBIOTEpaMH (ceTeBble TEXHOJOTMH B COBpPeMeHHOil TepmMuHoaorun) MHeTUTYTA siiepHOi pU3NKH
um. I'.'U. Byakepa CO PAH 3a npomemmue 50 ¢ jumnum Jer. B 1960-e rr. 3BM 0bLIN 10CTATOYHO PeIKH,
He B Ka)KA0M MHCTHTYTe MMesaoch 0osblie 0oHOW MamuHbl. IlepBble cucTeMbl, HOCTPOCHHbIE ele B KOHIE
60-x— Hayasie 70-X roioB NPONLIOro BeKa, ObLIM OPHEHTHPOBAHBI HA TNepeJavy JAaHHBIX He CTOJIBLKO MEKIY
KOMIIBIOTEPaMH, CKOJbLKO MEX1Y KOMIBIOTEPOM M IKCNIEPHUMEHTATbHBIMH YCTAHOBKAMH — CHCTeMBbI cOopa
AAHHBIX (JE€TEKTOPHI 3J1€MEHTAPHBIX YACTHI), CHCTeMbl YMPABJIEHUS CJI0KHBIMH 3JIEKTPOQU3ZHMYECKUMH
KOMILJIEKCAMH.

Yike B mnepBbIX JKcnepuMeHTax Ha Hakonurtede BIIII-2 npumensiiacs uu¢ppoBas cucrema
perucTpanuu AaAHHBIX ¢ HCKPOBBIX KaMep (TOr/a He MCHOJb30BAJIOCH CJIOBO «I1eTEKTOP», H CHCTeMbI c0opa
AAHHBIX elle He HMeJH HMMeH COOCTBeHHBbIX). /laHHbIe NepefaBATHCh HEMOCPEACTBEHHO B KOMIIbIOTEp
MuHCK-22 10 KIYyTYy KOAKCHAJIbHBIX Kaleseili Ha paccTOsiHME OKO0JIO NMOJYyTOpa coTeH MeTpoB. Ciemyer
OTMETHTh, YTO 3TO ObLJ NEePBbIii B MUpe NpeleleHT Nepeaauu JaHHbIX ¢ AeTekTopa B OBM B 3xcnepuMeHTax
HAa BCTPEYHBbIX My4kax (padora cucTeMbl perucrpanuu oujaiin). Cucrema 0buia 3amyunieHa B padoTy B
(deBpane 1970 roga, u mepBble pe3yJbTaThl ObLIN [10JI03KeHbI B HI0JIe TOro e roga Ha Podecrepckoii
KoH(pepenuuu B Kuese.

Hdasee O0ynyT BbiaejeHbl 3Tanbl pasBuTus UBC MuctutyTa B 00Jee TPAIULMOHHOM KJII0Ye, POJIb
onbiTa nocrpoenuss UBC HUHcTuTyTa B pa3BuTUM 0oJiee KPYNMHBIX KOPIOPATUBHLIX U TePPHUTOPHAILHBIX
NPOEKTOB, coBpeMeHHOe cocTosiHue UBC UHcTUTYyTa U ee MeCTO cpeAr aHAJOTHYHBIX CUCTEM, NePCIeKTUBbI
Pa3BUTHA B TEKylIeM KOHTEKCTe Mera-caiiHc npoexkToB P®.

KuroueBnie c1oBa — apToMaTn3anus 00JbINX GU3MYECKUX IKCIEPHMEHTOB, kopnopaTusHbie UBC,
ACY 001b1IHX 31eKTPO(PU3INIECKUX YCTaHOBOK, USD CO PAH.
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N3 UCTOPUMN IIEPBBIX BEJIOPYCCKHX 9BM CEPUHU «MUHCK»

Wpuna GenuxcosHa bornanosa
MHCTUTYT NOATOTOBKY HAay4yHBIX KaapoB, MuHCK, benapychb
nf_80@mail.ru

Huna ®enukcosna bornanosa
MHCTUTYT MOATOTOBKM HAYYHBIX KaapoB, MuHCK, benapych
nf_80@mail.ru

AnHoTanus — JlokjJaa nmocBsilieH ucTopuu Gejgopycckux IBM cepun «MuHCk» — nepsBbix JBM,
BhINIycKaBIINXCcS B Besapycu u MCIOJIb30BABIIUXCS /ISl pelIEHUs] HAYYHBIX, HHKEHEPHBIX, IKOHOMHAYECKHX
3a7a4. Beinmyckaguch MHHCKHM 3aBOJOM 3JIEKTPOHHBIX BbIYMCJIHMTENBHBIX MAaIlMH, Pa3padaTbIBAINCh
cHeHaJbHbIM KOHCTPYKTOPCKHM 0I0PO 3TOro 3aBoja. JTH pPa3padoTKH 3aJ105KHIU OCHOBY /UISl Pa3BUTHSA
0esiopyccKoOii KOMIIBIOTEPHON NPOMBINLICHHOCTH.

Paccmorpensl mogean or «MuHek-1» 10 « MUHCK-32», a TakKe UX MOAM(PUKALUN. AHAJIM3UPYIOTCS
O0COOCHHOCTH MX ApPXHTEKTYpbl H MNPOrpaMMHOro ooecnedeHusl, (QYHKIHMOHAJIbHBIC BO3MOKHOCTH.
IIpuBeneHbl NpuMepsl HcnoJb30BaHusA IBM cepun « MHHCK» B HAPOJHOM XO03slliCTBe, KaK B Hallleil cTpaHe,
TaK U 3a pyodemxom.

KiiroueBble ¢j10Ba — JJIEKTPOHHbIE BbIYMCAUTENbHble MamuHbl (IBM), ObicTpoaeiicTBHe,
NnporpaMMHoe odecreyeHue, onepaunoHHas cucrema, IJBM cepun MuHck.

|. BBEJJEHUE

[Ipeanocsky Ui pa3sBUTHA BBICOKONPOU3BOAUTENBHON BeuMcHuTenbHON TexHuku (BT) B Bbemapycu
661 3anoxensl B 50-¢ 1. XX B., korna CCCP Obl1 0ZHUM H3 JHIEPOB MUPOBOTO KOMITBIOTEPOCTPOCHUS, O UeM, K
COXKaJICHHIO, CEToJHS OdYeHb Majo wu3BecTHO, a BCCP — omHuM ©3 Bemymux MpPOM3BOIUTENCH CpEACTB
BBIYUCITUTENIFHON TeXHUKH.

B 60 — 70 rr. XX B. Begymue 6eI0pyccKue MpenpUusaTrs B 00JaCTH BEIYUCIUTENBHON TEXHUKY — MUHCKUH
3aBOJ] 3JEKTPOHHBIX BHIUMCIUTENbHBIX MammH uM. [.K. Opmxonnkunze u HaydHo-uccneqoBaTenbCKuil HHCTUTYT
OBM — BO MHOTOM OTIpEAEIISIIIN CTPATETHIO U TEMITBI pOCTa Beel kommbroTepHoit otpaciu CCCP.

1. MUHCKUI1 3ABOJ] OBM nM. I'.K. OP/DKOHUKH/I3E

benopycckast mkosia MPOEKTHPOBIIMKOB M pa3paboTyukoB DBM OepéT cBOE Hadano ¢ MOCTAaHOBJICHUS
Cosera MunuctpoB CCCP o0 mepax o CyIeCTBEHHOMY YBEIMYECHHIO TPOU3BoIcTBA DBM B cTpaHe, BBIIIEIIIETO B
aBrycte 1956 r. B COOTBEeTCTBHHM C 3THM IOCTaHOBJIICHHEM B T. MHHCKE OBLJIO OpPraHM30BaHO CTPOUTEIHCTBO
MHUHCKOTO 3aBOJIa MaTeMaTUYECKHUX MamuH (To31Hee — MUHCKUN 3aBOJT CUSTHBIX MaliuH, ¢ 1971 r. — MuHckui
3aBox OBM um. I' K. OpmxoHukumze).

[epBeIME pyKOBOmUTENIME 3aBoga ctanu Bagum Kapiosuda [Nonpndepr (aupexrop) u Hukonait iBanoBuu
Kupmtiok (T7aBHBIN HHXEHED).

Ilepen HUMH CTOSUTH OYCHB CJIOKHBIC M MACIITAOHBbIC 3aJa4u: HEOOXOIMMO OBUIO HE TOJBKO MOCTPOUTH
3aBOJI, YKOMIUIEKTOBaTh €ro paboyMMH U HHXEHEPHO-TEXHUYECKHM TMEPCOHAJIOM, HO U OCYIIECTBUTh
TEXHOJIOTHYECKYI0 MOJTOTOBKY IIPOM3BOJACTBA IS TOTO, YTOOBI Cpa3y JKe IOCIe OKOHYAHHS CTPOUTEIHLCTBA
MOpeanpusTe Hayano BbimyckaTb OBM. PykoBoaurtensiM u BeoyluM cCHEeUUaNIMCTaM MPEACTOsUIO C HYJs
pa3paboTaTh TEXHOJOTHIO IMPOU3BOJCTBA M MPOCKTHPOoBaHUs DBM, Tak kak opranusamnus takux 3aBojoB B CCCP
TOJIbKO HauUMHajacs [1, 2].

B pecnybnuke B TO BpeMsi OTCYTCTBOBAJIM WHXKCHEPHBIE KaJpbl C ONBITOM paboThl B o00JlacTh
BBIYMCIINTEIBHOW TEXHUKU. [l03TOMY pPYKOBOJHWTENM MNPEANPHATHS YacTHYHO PEIIMIN KaJpOBYIO Ipodiemy,
npuriacus Ooiee ABAALATH CIELHAINCTOB, UMEBIIMX ONBIT co3nanusi OBM mu3 Mockssl, 3aropcka, Horuncka,
Epesana, Ilenssl u apyrux ropogoB Coserckoro Coro3a. Bmecte ¢ MMHCKUMH CHELMaNUCTaMH OHU BO3TJIaBUIIN
pa3paboTKy M H3roToBjIeHHE Oenopycckux OBM, BHecnM CyIIECTBEHHBIH BKJIAJ B CTaHOBJIEHHE MHHCKOTO
MPOMBIIIJIEHHOTO KOMILIEKCA 10 BBITYCKYy OBM.

B 1959 r. GbuT ciaH B KCIUTyaTalMIO MEPBBIH MPOMU3BOJCTBEHHbIM Kopmyc 3aBoaa. B 1960 r. Ha 3aBoze
6611 HauaT BeIMyck OBM cepun « MUHCK» NIEPBOTO ITOKOJICHHUS.

B Teuenue 10 et ¢ 1959 no 1969 rr. B benopyccnu 6bu10 pazpaboTaHo HecKoJIbKo TUIIOB DBM ob1ero
Ha3zHa4yeHwus, craBuIMX ocHoBOM nmapka 9BM Cosetckoro Coro3a, 1 HAIaXKEHO UX KPYMHOCEPUITHOE TPOU3BOCTBO.

Baxnetimeir ocodeHHOCTRIO Oenmopycckux DBM sABIsUIHCH MUPOKast 001acTh MPUMEHEHHSI 1 BO3MOYKHOCTh
KPYIMHOCEpPUIHHOTO M3rOTOBJIEHUS. B HUX couyeTanuch OTHOCUTEIbHO HEBBICOKAs CTOUMOCTb, YHUBEPCAJILHOCTH,
MPOCTOTA B AKCILTyaTallU1, BBICOKAs TEXHOJIOIMYHOCTh IPOU3BOACTBA [3].



SoRuCom 2020 ol

I11. CIELIIMATTBHOE KOHCTPYKTOPCKOE BIOPO MUHCKOT' O 3ABOJIA CUETHBIX MAIITUH

B 1958 r. mpu MuHCKOM 3aBO/ie CUETHBIX MAIIWH, €IIe A0 OKOHYAHHS CTPOHUTEIBCTBA €T0 IMEPBOTO
MIPOM3BOJICTBEHHOTO KOpITyca, 0pUI0 co3xaHo CrernmanbHoe KoHCTpykTopckoe 6ropo (CKB) mist compoBoxieHus B
MPOU3BOJICTBE M MOJIepHM3au DBM, BBITycKaeMBbIX 3aBOJIOM.

B te rompr B CCCP cTpominch HECKONBKO 3aBOJIOB i BhITycka DBM W Ha HUX OpPraHM30BHIBAINCH
KOHCTpYKTOpcKue Otopo. Oanako Temisl ctanoBineHus u pa3sutuss CKb MuUHCKOro 3aBojia CYETHBIX MAIIHMH, TaK
e, Kak ¥ CaMoT0 3aBOjIa, He HMelTH ceOe paBHBIX.[4].

Hayunemm pyxoBoautenem CKb 3aBona 6su1 ['eopruit [TaBmoBud Jlomato (¢ 1959 r. — rmaBHBII HHXKEHED, a
¢ 1964 r. — navanpauk CKB).

B 1959 r. Obia Hauyara pa3paboTka mepBoii Oenopycckoir DBM mnepBoro moxoneHus «MuHCK-1» n eé
MpOrpaMMHOI0 obecrnedeHus rpymnmnoii paspaborankos Bo riase ¢ ['.I1. Jlonato.

C aBrycra 1959 r. B8 CKb Hauanock (opmMupoBaHHE KOJUIEKTHBAa M IIPOCKTUpOBaHHE MaccoBoi OBM
BTOpOro nokosienusi. Padoty Bosrmasun B.B. IlpxusiikoBekuid. B 1962 r. Gbuta co3nana 6a3oBast MOJIENb HOBOTO
cemeiicTBa — «MHUHCK-2».

B 1960 r. B CKb nauana ¢opmupoBathscs Oenopycckas IIKoja HporpaMMupoBanus. [1o cocTosiHuio Ha
1968 1. B CKb pa6orano Oonee 120 kBanubuimpoBanubix mnporpammuctoB. B CCCP Takass 4YUCICHHOCTH
MPOTPaMMHUCTOB ObLIa €lle TOJBbKO B OJHOI opraHm3auuu — VHctutyre knOepHetnkn Axanemun Hayk YCCP.
Komnexrus nmporpammuctoB MIIb Bosrnasmsan ['ennaauit Koncrantunosuy Crossipos [4].

[IpakTudeckn 3a mepBble AeciaTh JeT cBoeil nearenbHocTH B CKB MuHCKOro 3aBojia CUETHBIX MAIUH,
nozaHee nepeumeHoBaHHoM B HUUM OBM, Obwio paspaboraHo uderbipe Tuma 0a3oBbix OBM u nmecars ux
Mo UKanuii.

V. TIEPBOE ITOKOJIEHUE BJIEKTPOHHBIX BEIUMCIIUTEJILHBIX MAILIMH CEPUI «MUHCK)

[lepBoe mokomeHneDBM cepun «MwuHCK» cocTaBuin psx moxeneid OBM olmiero u crienuaibHOTO
HasHaueHus: «MuHCK-1» u ee mogudukanmu («Munck-11», «MuHCk-12», «Munck-14», «MuHck-16», «MUHCK-
100»).

OBM «Munck-1» crana mepBoii Oemnopycckoit OBM. ['llaBHBIM KOHCTPYKTOPOM 3TOW MAIUHBI OBLI
I'.I1. JlomaTo. Pa3zpaborana oHa Oblila B OYCHB CXKAaThle CPOKH — 3a 18 Mecsres. [IpoekTupoBanye MUI0 MapauieIbHO
C IOATOTOBKOM mpou3BoacTBa. Mcnpitanus 9BM mponwm B ceHTsI0pe 1960 T., 1 B TOM K€ TOAY MOSBIINCH TIEPBBIC
CepHiiHbIE MaIIUHBI.

BricrponeiictBue «MuHck-1» coctaBisno 3000 om/c. DneMeHTHOH 0a3oll ObUIM AJIEKTPOHHBIE JIAMIIBI,
MOJIyIPOBOJIHUKOBBIE JUOJBI [1].

[IporpammupoBanue ans 9BM «MuHCk-1» BeIOCh B MAalIMHHBIX KOJaX, OJHAKO B KOMIUIEKTE MOCTaBKH
Obu1a OMOJIMOTEKA CTaHIAPTHBIX IPOrpaMm, coaepikaias okosno 100 nporpamm oobemom okoito 7500 komaHI.

B OBM «MuHck-1» OpUla TpUMEHEHa OpWTHMHAIBHAS pa3padOTKa MHUHCKHX KOHCTPYKTOPOB —
ObIcTpOeiCTBYIOIIAsT OIEpaTUBHAS MaMsITh Ha (EPPUTOBBIX CEep/ICHYHUKAX, 3aMEHMBLIAs MEJICHHYIO HaMsATh Ha
MarHuUTHBIX OapabaHax, KOTOpbIe (HOPMO M pa3MepaMH HalOMHMHANIX Oak I CTUPaIbHOM MamuHbl. PeppuroBoe
3aroMHHaroIIee ycTpoicTo 11 9BM maccoBoro npuMeHeHus ObII0 IPUMEHEHO BIIEPBBIE.

BBox mHpOpManuu B KOMIIBIOTEP OCYLIECTBIISUICS C ITOMOINBIO NEephOPHUPOBAHHON MMATHIIO3UIIMOHHOMN
OyMa)KHOW JICHTBI, BBIBOJ — C IIOMOIIBIO IU(PPOBOrO MEYATAIOIIEr0 YCTPOUCTBA (mpoodpasa COBPEMEHHOIO
npuHTepa) [2].

C OBM «MuHCK-1» TOCTaBIAINCH OAHM U3 TMEPBBIX B MHpPE CHCTEM aBTONPOTPAMMHPOBAHHS —
tpa"cusaTopel  «ABtokoxg MWMHXXEHEP» (mepBoro coBerckoro (opTpaHOMOAOOHOTO  TpaHCIATOpa ISt
yHEBepcambHBIX OBM wMmanoro xmacca) u  «ABTtokonq OJOKOHOMMUMCT» (mombITKa aBTOMAaTH3HUPOBATH
MPOrpaMMHUPOBAHNE JKOHOMHUYECKHMX 3a7ad Mo3ke TpaHchopmupoBaiack B mpoekT AJIITOK wm 3aBepmumnach
co3ganueM nepBoro coBerckoro tpancastopa KOBOJI u cuctemsl aBTromarmueckoit 00padotku ganabix CAO/] mis
3BM) [3].

Bce Brimenepeuncinennoe caenano 9BM «MuHck-1» B mepBoit monmoBuHe 1960-X IT. BexymiM THIOM
OBM cpean cepHiHBIX COBETCKHX JaMIloBeIXx DOBM momobHoro xiacca — 6omee 50 % mapka OBM obmero
Ha3HaA4YCHUS.

Hecomuennnsim goctonHcTBoM DBM «MuHck-1» OBUIO Take TO, YTO 3TO Oblja MalllMHA Majioro Kjacca,
€€ MOXXHO OBIJIO MOCTaBUTH B JOO0H KOMHATe, MOCKOIBKY IIKa(pbl YCTPOWCTB 3TOM MAIIMHBI 3aHUMAJIN IUTONIA/Ib
OKOJIO 4 KB. M.

B nmexabpe 1961 r. va BJJHX CCCP 3BM «MuHCK-1» Hrpana ¢ HOCETHTENIMH B OECIPOUTPHIIIHYIO
mameynyro urpy «Boaxku u  oBuwl». IlporpamMmy s Hee Hanucan B. . llarensckuit ¢ ydactueMm
M. E. Hemenmana. CBow XOoIbl MallWHa IedaTaja Ha Y3KOH JieHTe MpUHTEepa (IWCIUIEeB eme He ObLIo), a
MOCETHTENH BHICTABKY JIBUTAJU IIAIIKKA HAa OTACIBFHO CTOSMICH TEMOHCTPAIIHOHHOHN TOCKE.

Mamuasl  «MUHCK-1»  yCHEIHO TNPUMEHSUINCh PSAAOM  HAYYHO-HCCIIEIOBATENBCKUX HHCTHUTYTOB,
KOHCTPYKTOPCKHX OIOPO, BBIYMCIUTENBHBIX IICHTPOB M 3aBOJOB JUIS PEIICHHS Pa3HOOOpPAa3HBIX WH)KEHEPHBIX U
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Hay4dHBIX 3amad. OTh OBM ObUIM yCTaHOBJICHBI Ha BOCHHBIX OOBEKTaX, B 3aKpPHITHIX MO TeM BpeMeHam HIWUN
«Mapc» B YIbSHOBCKE, BCECOIO3HOM HAy4YHO-HCCIIEIOBATEIECKAM WHCTHTYTE KOCMHUYCCKUX HCCIICIOBAHUI B
MocKBE ¥ MHOTHX JPYTHX.

C 1960 o 1964 rr. 6510 BEIIyIIEHO 230 DBM «MuUHCK-1».

B 1999 r. International Biographical Center Cambridge (AHIIHs) BKIIOUHI TIAaBHOTO KOHCTpyKTOpa DBM
«MuHnck-1» I'eoprus [TaBmosuua JlomaTto B cimcok 2 000 Beimaromxcs nesteneit Hayku XX cr. [2].

Moouguxayuu IBM «Munck-1». I1o 3akazaMm pa3IMuHBIX OTpacCiiei MPOMBIIIIEHHOCTH ObLTH pa3paboTaHbl
W TPOM3BOIWINCH IIATh TIOJTHOCTBIO COBMECTHMBIX Momudpukamuii IBM «MwuHCK-1», pacompsiomux ee
BO3MO>KHOCTH.

OBM «Munck-11» (1961 r.) npennaszHavanach sl 00pabOTKU ceficMUYecKON HHpOpMALHK U paboThI C
TenerpadHBIMH JINHUAMH U C YJIaJCHHBIMH HOJIb30BATEIISIMU, TJIaBHBIN KOHCTpYKTOp — B. M. Mamxaneii.

MamrHa wWMena JIOTOJHMTENbHBIH OJIOK TEKCTOBOTO BBOJA/BBIBOJA, YTO MO3BOJSUIO 00pabaThiBaTh
mudpoBoli u  OykBeHHO-IIM(POBOW Marepuas, BBOAMTH B MalIMHy OyKBEHHO-IM(POBYIO HH(OpMALUIO
HETOCPE/ICTBEHHO W3 KaHaja CBS3H, MOJydYaTh HAa BBIXOJE MAIIMHBI PE3YJIbTAThl BBIYMCICHUH B BUJE TAOIHIL HIIH
BezoMocTel. bpuio BeimymeHo 11 MammH 3Toi MOIU KA.

OBM «Munck-12» (1962 r.) umena B 4 pa3za GOJIBIIYIO BHENIHIOK MaMATh HA MAaTHUTHBIX JIEHTax. [ TaBHbIH
koHcTpykTOp — B.S.Cumxec. BeimyiieHo 5 MaIivH 3Toi MOJU(UKAIINH.

OBM «Munck-14» (1962 r.) mpeacraBisuia coboit 00bequHeHHe MoAenn «MHUHCK-12» € TEKCTOBBIM
0JI0KOM BBO/Ia/BBIBO/IA.

«MwuHCcK-14» 1 «MuHCK-16» (1962 1.) mpenHasHavamuch g 00padOTKH TeIEMETPHISCKON HHPOPMALIIH C
MCKYCCTBEHHBIX CIyTHUKOB 3emun. ['aBHbIe KOHCTpyKTOpHI — JI.U. Kabepunuk n B.M. Manxaneii. Boimymeno 36
MamuH «MuHCck-14» u 1 mammHa «MuHCK-16».

3BM «MmuHCK-1» Moriia OBITH IOBEICHA Y MOJB30BATENS 0 JTF000H U3 3TUX MATH MOIUDUKAIIHA.

«Munck-100» — yankanpHass OBM, o0cimyXuBaBmIas CHCTEMY pAacIlO3HABAaHHUS W XPAHEHHS OTIICUYATKOB
ManeleB, pa3paboTaHHas mo 3akasy MwuauctepctBa BHyTpeHHuHX aen CCCP. Ona mMena B CBOEM COCTaBe
OPHUTHHAJIBHBIN KOIMPOBIIHMK JAKTHIOCKONMMYECKOH MH(opManuu. [TaBHEIM KOHCTPYKTOPOM 3TOW CHCTEMBI OBLI
AM. Tonmaues. Otu IBM skcrutyatupoBanuck B Muncke u Jlenunrpaze [1].

V. BTOPOE TTOKOJIEHUE DJIEKTPOHHBIX BBIUUCIIUTEIBLHBIX MAIIIMH CEPUU «MUHCK>

Bropoe mokosienue Oenopycckux 9BM kpome D9BM «MuHCK-2» cocTaBmwin ee Moaudukanuu: « MHHCK-
22», «MuHCK-222y», «MuHCK-23»«MuHCK-26»,«MuHCck-27». Hagano Beimycka — 1964 o, Bcero ObUTO BBIMYIIEHO
okoiio 1200 6enopycckux IBM BTOPOTro MOKOJIEHUS.

OBM «Munck-2» 6buta niepoit 9BM BTOporo mokosenusi, co3gantoii B8 CKb munckoro 3aBoma DBM.
Mammuna paspabateiBanack B TeueHue 1960-1962 rr. mapauienbHO ¢ BBITYCKOM «MUHCK-1», CKIaJbIBaomascs
obcraHoBKa He TpeboBasa obecrneueHus: MPOrpaMMHON COBMECTUMOCTH 3THX DBM.

bazoBas monens HoBoro cemeiictea 9BM «MuHCK-2» cTana nepBoil cepuitHON MoyynpoBOAHUKOBONH OBM
B CCCP.

Crpyktypa «MUHCK-2» UMeNla HECKOJIHKO OPUTHHANBHBIX DPEIICHUH, OTKPBHIBIIMX HOBBIE HA TO BpeMs
BO3MOXKHOCTH. WMeHHO «MuHck-2» crana nepsod B CCCP 3OBM, wuMeBwmed BO3MOXHOCTb BBOJUTH H
00pabaTbIBaTh TEKCTOBYK HH(OPMAIMIO (IO 3TOTO BCE MAIIMHBI PAa0OTald HUCKIIOYUTEIBHO C LHU(PPOBBIMU
nanaeiMu). B OBM «MuHCK-2» BHepBble B MUHCKHAX MallWMHAaX OBLIO HCIOJIH30BAHO amlapaTHO-MPOTPAMMHOE
npepbiBaHUe IPOTrPaMM METOIOM IPHOCTAHOBOK JUiss PabOThI C YCTPOWCTBAMK BBIBOAA HH(OpMAIMK U C
skcTpakonamu.lIpeppiBanre TporpaMM ¥ OKCTPAKOALI OBLIM paccuuMTaHbl Ha Oymymiee u Oomnee 3(h(HEKTHBHO
HCIIOJIB30BAIMCH B PACIIUPEHHOM KOMIUTIEKTE MamiHbl — O9BM «MuHCK-22).

I'maBHbIl  KOHCTpyKTOp OBM  «Muuck-2» — B.B. TIpXHATKOBCKHI, OCHOBHBIE pPa3pabOTIHUKH —
AMN. baxup, KO.I'. Bocranmksa, B.E. Kioukos, H.A. Mansues, I'.JI. Cmupnos, I'.'K. Cronsapos, A.b. ®aepos,
M.B. Temkun[1].

PazpaboTka «MuHCK-2» 3aBepimnack B ceHTs0pe 1962 r. OnHako ['oCKOMHUTET 1O pagro3IeKTPOHHKE
CCCP, kotopoMmy OBUI TMOCJaH Ha COTJIACOBAHWUE TPOEKT TEXHUYECKOro 3amaHus Ha «MUHCK-2», TOHaJalry
OTKAa3aJICSI €r0 IPUHUMATh.

[MpuunHa Obima B ToM, uto o¢uunmanbHo CKB 3aBoja momkHO OBUIO 3aHMMATBCS WCHIBITAHHSAMH U
MoJIepHU3aIuel yxe cymecTByrommx 9BM, a He coznanneM HOBBIX. MHkeHepbl MUHCKOTO 3aBoJa pa3paboTKoit
«MWUHCK-2» MPEBBICUIIA CBOU TTOTHOMOYHS. M TOJNBKO MOCie TNIHOTO BMemaTenbcTBa pykoBocTBa bCCP ymanoch
yTBepAuTh TpoekT B ['ockomurere mo pammosnextponnke CCCP, m B 1963 r. ODBM «Munck-2» Hayana
BBIMTYCKAThCsI CEpUitHO [2].

Jlo xoHma 1964 r. 66u10 BeITymieHo 118 DBM «MuHCK-2», IIeHa KOTOPBIX cocTaBisia Bcero 100 Twic. pyo.

Ora OBM crana 6a30B0# JuIs TOCHEYIOMHNX pa3paboTok — «MUHCK-22» 1 «MHHCK-22M».

Moougurayus «Munck-2»OBM «Munck-22»(1964 r.) cepuiiHo Hayana BbITyCKaThCst B 1965 T.
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OTa BBIUMCIWTENIbHAS MalldHA TOMy4Ywia odeHb Ooibinyio momynspHocTh B CCCP mpu BBITOJIHEHUH
pacueToB 3KOHOMUYECKOTO XapaKTepa.

IporpammHOe obecriedeHe CoCTaBsI OnbnnoTekn cranmaptHeix nporpamm (BCIT-63 wmm BCIT-67);
cucreMa cuMmBomdeckoro koguposauus (ICK); aBrokox mmns pemenuns nmxeHepHBIX 3anad «AKW»; TparcisaTop ¢
s3p1ka AJITOK (trma KOBOJT); TparcnsaTop ¢ sa3sika AJII'OJI; Tparciarop c s3eika @OPTPAH.

OBM «MuHCK-22» TPUMEHSUIACH U CO3/IaHUS aBTOMATH3HPOBAaHHBIX cucTeM yrpasieHus (ACY) Ha
MaJblx ¥ cpenHux npeanpusatusx (ACY «JIpBoB», «KyHIeBo» M Ip.), B aBTOMAaTH3alUH JKCIICPHUMCEHTAIBHBIX
HCCIIeIOBaHUIT B sAepHON PU3MKe U APYTUX 00JIacTAX HAYKH U TEXHUKH.

Tonpko B Havasne 2018 T. OBUTH YaCTHYHO PAaCCEKPEUCHBI JaHHBIE O TOM, YTO pabOTy COBETCKHX JIYHOXO/IOB
B 70-e rT. XX B. obecneunBaia ammaparypa Ha 6aze O9BM «MuHCK-22».

OBM «Munck-222» crana mepBoil B mupe BbluMciauTensHoM cuctemoil (BC) ¢ mporpammupyemoit
CTPYKTYpOii. 10 ObLiTa epBasi OAHOPOAHAST MHOTOMAIIMHHASL BEIYUCIUTENbHAs cucTemMa [5].

Bruna paspaborana u nocrpoena CKb munckoro 3aBoga 9BM coBmectHo ¢ UM CO AH CCCP. PaboTs! o
npoektupoBaHuio BC «MwuHck-222)» Obiin HauaTsl B 1965 1., a nepBblil €€ oOpaser; ObII yCTaHOBIEH B arpele
1966 r. B Nuacturyre Matematnku AH BCCP.«MwunCk-222» coctosuia u3 Tpex O9BM «MuHCK-22». DTa cucrema
SIBUJIACh TIEPBBIM II1arOM Ha ITyTH CO3/1aHHUSI MHOTOMAIIMHHBIX BBIYUCIUTEIBHBIX CHCTEM.

Cucrembl «MHHCK-222» OBIIM CMOHTHPOBaHBI B HeCKOJNbKHMX opraHmzaunusx Coserckoro Coroza u
IKCILTYaTUPOBAIHCH Ooee 15 ner.

I'naBHBIM KOHCTpyKTOpOoM »odToW cuctembl Obu1 [.II. Jlomaro, 3amectutensmu — I'.JI. CMupHOB H
I'.K. Cromsipos.

PykoBoautenem padot 1o cosganuto BC «Munck-222» 6s1 O.B. EBperHOB; OCHOBHBIC pa3pabOTUHKU:
B.I'. Xopomesckuit, b.A. Cunpuctsiif, A.H. BacuneBckuii.

B mpoekre «MuHCK-222)» ObUTM OTpabOTaHBl APXUTEKTYpHBIC, TEXHUYECKHE W NPOTPAMMHBIC PEIICHHS,
3HAYMTEIbHAS YacTh M3 KOTOPHIX OblIa IO37HEE «KAaHOHM3MPOBAaHA» pa3pabOTUMKaMH He-(OH-HEHMaHOBCKHX
BBIYUCIUTEIBHBIX CPEACTB.

[Tony4eHHBIN ONBIT 0 NPOEKTUPOBAHUIO, MATEMAaTHUECKON M TEXHUYECKON HKCIuTyaTauuu «MUHCK-222»
OBLT UCIIONTB30BAH B MMOCIIEAYIOIINX MPOSKTAX BBIYUCIHTEIBHBIX CHCTEM C IPOrPaMMUPYEMOil CTPYKTYpoit [4].

OBM «Munck-23» — 3TO TiepBasg oTedecTBeHHas DBM C CHMBONBHBIM TIpEICTaBICHHEM HH()OpPMAIIHH,
MIepeMEHHON JUIMHOM CJI0Ba M KOMAaH/BI, NMpeAHA3HauYeHHON I 00paboTku andaBUTHO-IU(POBOH MHpOpMAIHH,
ctana DBM «Munck-23» (rmaBHBINH KOHCTPpYKTOP B.B. [TpKuUsimKoBCKmif).

B 1966 r. Oputa 3aBepmieHa ee pa3paboTka u B ToM ke 1966 . OBM «MwuHCK-23» Hadana BBITYCKAThCS
cepuifHo. MamHa mpeaHa3Hayanack Uil 0OpaOOTKM HaHHBIX, IUIAHOBO-3KOHOMHYECKHMX 3a1ad, 00pabOTKH
CTaTUCTHYECKUX JaHHBIX. Bcero OpUI0 BRITyIIeHO 28 MammH « MHHCK-23».

BrictponeiictBue «MUHCK-23» COCTaBISUIO OKOJIO 7 THIC. om/c. B Hell MCHONB30BajOCh MHOMKECTBO
VHHUKAITbHBIX HA TOT MOMEHT TEXHUYECKHX HapaOOTOK.

Ha »70ii DBM 0HOBPEMEHHO MOTJIM BBHIMONHATHCS 710 3 pabounx u 5 ciykeOHbIX mporpamm. s 3Toro
MamuHa cHaOxanach nepBoit B CCCP onepanmonHoii cuctemoit « IUCITETUEP.

Ha DBM «MuHck-23» 6a3upoBaiich HECKOJIbKO KPYIHBIX COBETCKHX Mpennpusituii. CucteMmy, Hanmpumep,
UCIIOJIb30BAJIM B MOCKOBCKOM 00BbeTMHEHHH «MOCMOIIOKOY», TAKXKE Ha € OCHOBE MOCTPOMIIH cucTteMy «CHpeHay 1o
MIPO/IaXKe U Pe3ePBUPOBAHUIO ABHAOMIIETOB «A3podIioTay.

Kpome BrimeykasanHelx mnpeanpustuii OBM  «MwuHCK-23» AIUTEIbHOE BpeMs HCIOIB30BAINCH B
cucremMax ACY HoBOYepKacCKOro 3JE€KTPOBO30CTPOUTEIHHOTO 3aBOJA, aBTOMATH3MPOBAHHOM HWH(OPMALMOHHO-
JHCTIeTYepCKOM myHKTe Munuctepersa paauonpomsinuienHoct CCCP u ap. [6].

«Munck-26» u  «Munck-27»  TpenHa3Ha4aNHCh Ui 00pabOTKM  NAHHBIX, MOJIYYEHHBIX C
METEOPOJIOTHIECKUX PAKET U CIIyTHUKOB 3emiin «MeTeop».

OBM  «Munck-32»(rnaBaelii  koHCTpykTOp B.B. IlpxkusnkoBckuil) Oblla camMoOil HM3BECTHOW W
pacnpoctpanenHoit B CCCP 9BM B mepBoit monoune 1970-x rr. «MuHCK-32» umena ovicTposeiicteue 30-35 Thic.
OI1/C ¥ TIPOrPaMMHYIO COBMECTHMOCTD ¢ «MUHCK-22.

B Hell ObuIM peann3oBaHbl MHOTONPOTPAMMHBIA PEXUM padOTHI, 3alinTa MHGOpPMALUK B ONEPaTHBHOMN
MaMsTH, JBa KaHaja CBS3M (MYJIBTHIUIEKCHBIH M CENEKTOPHBIN) C YCTpPOHCTBAaMM BBOJA-BBIBOJA, BO3MOXHOCTH
COBMECTHOTO (DyHKIIMOHMPOBAHHMS IBYX U Oosiee DBM.

«MuHCK-32» — mepBass B CCCP u Epome DBM BTOpOro mnokosieHHs, MeXaHWYecKas cOopka H
SNEKTPUUECKUI MOHTaX KOTOPOH BBINOIHSINCH HA KOHBEHepe.

Ona wucnosb3oBanack B AH BCCP kak ocHOBa KOJIJIEKTUBHOM CHCTEMBI aBTOMAaTH3allUd HAay4HBIX
UCCIICIOBAaHUN Uil JWCTAaHIIMOHHOTO BBOJA JAHHBIX OT CIIEKTPOMETPOB, IUIa3MOTPOHOB, XpoMarorpados, HMHBIX
npuOOPOB U YCTAaHOBOK, MX OOPa0OTKU B PEeaJbHOM BPEMEHH M MPEICTABICHHS PE3yJbTaTOB HAa PabOYMX MECcTax
9KCIIEPUMEHTATOPOB, a TaK)KE€ B CHUCTEME aBTOMATH3UPOBAHHOIO MPOEKTUPOBAHUS ISl MAIIMHOCTPOUTEIBHBIX
0OBEKTOB.
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Ora MampHa IIHPOKO WCIONB30Balack B HAPOTHOM  XO3SMCTBE CTpaHBL. [IpakTWdecku Bce
BBIYUCITUTEIIBHBIC IICHTPBI CTPAHBI OBLTH OCHAIICHBI MAalIMHAMEU « MHHCK-32).

O9BM «MwuHCk-32» 1m0 (QYHKIHOHANEHBIM BO3MOXKHOCTSIM W apXUTEKType MpeAcTaBisuia coboit DBM
TpeThero MOKoNeHus. B apxutektype «MmuHCK-32» OBUTH OOBEOMHEHBI CTPYKTYypHBIE IpenmymiectBa DBM
«MuHCK-2/22» 1 «MuHCK-23» [7].

Co6opras koHCTpYKIHs DBM obecrieunBaia mocTaHOBKY mpomn3BoacTea DBM Ha motok. Briepsrie 8 CCCP
OBLTO OpPraHW30BaHO KOHBEWEPHOE MPON3BOACTBO DBM.

Pazpaborka OBM «Munck-32» Opi1a 3aBepieHa B 1968 r. B aToM ke roxy Hadajcs ee CepHHHBIA BBITYCK.

«MHUHCK-32» npeaHasHadyaiaCb g PCHICHUA IHUPOKOT0 Kpyra HAaYYHO-TEXHUYCCKUX, IIJIAHOBO-
OKOHOMHYCCKUX M CTATUCTUYCCKUX 3aJa4d U B TO BPEMA OTHOCHUJIACH K OBM O6oiboi MMPOU3BOAUTCIIBHOCTU.
Heckonbko Mammn «MUHCK-32» MOKHO OBLIO OGT)GI[I/IHHTL B MHOTOMAIIIMHHBIN KOMILJIEKC.

B st0it OBM Takxke ncnonp3oBanack onepanuoHHas cucteMa geHTouHoro tuna « JHUCIIETUEP».

Hdnst «MuHCk-32» ObIIO pa3paboTaHO 3HAYUTENBHOE, [0 MEPKaM CBOEr0 BPEMEHH, NPOrpaMMHOE
obecrieueHne: CUCTEMa CHMBOJIBHOTO KOJUPOBaHMS;, MaKpOT€HEpaTop M S3bIK MaKpOONHMCAaHWH ¢ HabOpoM
6ubnHMoTeYHBIX MakpoKoMaH[; TpaHcusaTop ¢ s3bika KOBOJI; tpancnsrop ¢ s3bika AJITAMC; TpaHCaITOp C A3bIKa
DOOPTPAH.

0061t 00BeM MOCTABIIEMbIX TPOrpaMM mpessiiian 500 Thic. KOMaH/, 8 THIC. TUCTOB JOKYMCHTAIUH.

BosrmaBmsan pabGotsl mo mporpaMmHOMy obecnedenuro M.E. Hemenman. [aBHBIM KOHCTPYKTOpOM
nporeccopa 0su1 B.S. [TeixTHH.

Bbua npeycMoTpeHa BO3MOXKHOCTh C MOMOIIBIO CHEIUATbHOTO KOMMYTATOPa OOBEANHUTh B KOMILIEKCHI
1o BocbMu OBM 11t paboThl Hax oOriel mpoOIeMoi.

OBM «MuHCcK-32» BbINTycKanach BIUIOThH A0 1975 r. Beero 0b110 BeIMymieHO 2889 MaliuH, TakuM 06pazom
«MwuHCK-32» crana camoii pactipoctpanernHoit OBM obmiero Haznauenus B CCCP.

ITo cBoeil mormueckoi CTPYKType 3Ta MalllMHAa HUYEM He ycTynaiaa 3apyOekHsiM OBM aHamoruyHoOro
Kinacca [7],mocTaHoBieHHEM BOEHHO-IPOMBIIIIIEHHOTO KOMILUIEKCa OHa ObLia yTBEepiKaeHa Kak 6asoBas must ACY
00oponHbIX MuHHCTEepcTB CCCP.

OBM «MuHCck-32» siBisiiach camoit MmaccoBoit OBM Broporo nokosienus B CCCP.

OBM tuna «Musck» B 1963—-1976 rr. cocraBmsum 6onee 70 % mapka yHHBEpCAIbHBIX MAIIMH BTOPOTO
nokosiernsi B CCCP, B HApOIHOM XO03sIHCTBE KOTOpOro padoranu 6osee 4 Toic. mammH[8-10].

V1. BbIBOJIbI Y 3BAKJIFOYEHUE

Oxkoso 100 9BM tuna «MuHCK» ObUIH 3KCIIOPTHPOBAHEI B 12 cTpaH, B TOM yncie B BenukoOputanuio u
IlNomnanguio. Ha ocaoBe O9BM «Munck-32» B bensrun, I'omnanaun, @unansaaun WHINN 1 Ipyrux cTpaHax Obuin
CO3/1aHBl BBIYUCIUTEIbHbBIE IEHTPHI, KOTOPhIE HA KOMMEPUYECKOH OCHOBE BBINOJIHSIH 3aKa3bl HA BBIYMCIUTEIIBHBIC
paboThI 1 00pabOTKy JaHHBIX.

Iepuon 60-x — nauano 70-x rr. XX B., korga Oosee yeTbipex Thicsiu Oenopycckux OBM cepun « MuUHCK»
cocraBmsnn Oonmee 70 % mapka yHuBepcambHbIX OBM CoBerckoro Coro3a, ocTaercss SpKOH CTpaHHLEH
6enopycckoit ucropuu [4].

CoBpeMeHHbIMU YCIIEXaMH KOMIBIOTEpH3alMM M HWH(OpMaTH3allMd MHPOBOE COOOLIECTBO OO0S3aHO
MIIJIHOHAM CIICI[HAJIUCTOB — YUEHBIM, HH)KE€HepaM, pabodnM, CO3IaBIINM cOoBpeMeHHble DBM, ux mporpaMmHoe
obecrieueHne, MOIIHbIE HH(POPMAIOHHBIE CeTH. benopycckre ydeHble U CIeHaINCThl TaKKe BIUCAIN B HCTOPHIO
9TOW 3IOXU CBOU CJIABHBIE CTPAHULIBL.
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BOCCTAHOBJIEHUE UCXOJHBIX TEKCTOB IIPOI'PAMM HA A3BIKE IIACKAJIb-B2CM-6
(HOCTAJUIBI'MYECKHUE 3AMETKH OB SMVYJISIHUA BAOCM-6)

Jleonnn Anexcannposud Bpyxic
Synopsysinc,Canra Knapa, Kamugpopams, CIIA
leob@mailcom.com

AnHoTauusi — B coolmenun pacckaspiBaercsi 00 MCTOYHMKe HHTepeca aBTopa k BICM-6, ee
NMpPOrpaMMHOMY oOOecleyeHHI0, U 00 HCTOPMHM CO3IaHHSI W Pa3BuUTHA IMYyasaTopoB BICM-6 — pexuma
NMOJIL30BaTeIsi M TOJHOH MAalIMHBI — a TaKKe MPUBOAATCI 3aMedaHWsi M HAOJIOfeHHs, Kacaiommecs
BOCCTAHOBJIEHHMSI HcXoAHOro Tekcra Ilackaab-kommuiasiropa BICM-6 um wurpet «Kanax» B cocrase
HH(OpPMalMOHHO-pa3BJIeKaTeabHOIl cucTembl «IKUH».

KiaoueBbie ciioBa — BOCM-6, smyasinus, Jucnak, MoHuTOpHas cucrtema “yona”, AJII'OJI-60,
®OPTPAH, Iackaan, 1’KWH.

|. BBEJEHUE. 3HAKOMCTBO ABTOPA C BOCM-6

B mixonpHBIe TOABI, B Havasie 1980-x, aBTop 3aHuMancs B MOCKOBCKOM ropojickoM JIBoplie THOHEPOB U
IIKOJIBHHUKOB B KPY’KKe IPOrpaMMHUpPOBaHUA Mo pykoBoacTBoM C. 3. PaunHckoro.

VY JIsopiuia muonepoB Obiia goroBopéuHocTh ¢ BI AH CCCP, pacnonoxenHoM B 20 MUHYTaX XOIbOBI, O
JIOIYCKE KPY>KKOBLIEB B 3qanue Bl 11 caaum HanmMcaHHBIX MMU IPOrpaMM Ha 1epgopanyio U BHIIOIHEHUH X Ha
BOCM-6.

[IpakTHyeckn yHUKAIbHOH OCOOEHHOCTBIO 3TOTO KPY)KKa OBUIO TO, YTO y4acTHe B HEM NMPUPABHUBAIOCH K
MPOU3BOJICTBCHHOMY OOYYEHHUIO JJIs CTapIICKIACCHUKOB (Tak HasbiBaeMblil YIIK — “yueOHO-IPOU3BOICTBCHHBIH
koMmOuHat”). Tem cambIM, B T€4EHHE JIBYX CTapLIMX KJIACCOB OJWH M3 JHEH B HEleNo aBTOp ObLI CBOOOJEH OT
IIKOJILHBIX 3aHSATUH, W TOCBAIaN gocyr noceuieHnio B[ AH, ocraBasch xnaTh pe3yibTaToB OYEPETHOTO 3aMycKa
MpOrpaMMBbI TIOCiie KOHIIa paboyero AHs, U 4epe3 HEKOTOPOe BPEeMs IOCTHT JOCTATOUYHOI'O JIOBEPHUS Y ONEPaTOpPOB,
Gmarozmaps yeMy IOJIydan IO BeuepaM JOCTYI B MALIMHHBIN 3aj1. Bo BpeMs 3TuX BU3UTOB aBTOp IO3HAKOMMJICS ¢ B.
®. TropunbM — TaBHEIM pazpadoTankom OC JUCITAK, u ero komanmoit u3 UTM u BT, B wactHocTH, ¢ M. IO.
SpocnaBieBrIM, TO3IHEE OJHAM H3 COABTOPOB 3MyisiTopa BOCM-6.

B cryneHdeckue rofpl, aBTOp B TeueHue oaHoro jera padortan Ha BI] AH CCCP onepatopom BOCM-6.

1. BAPOXJIEHUE SMVYJISITOPA. DMVJIALINUA PEXXUMA TIOJIb30BATEJIS

Pabora Hanm sMynmsaTOpOM peXUMa TOib30BaTelss Hawanmach B 1995 romy, korma w3 UTM um BT Obumn
MOJYYeHBI JEHTHI ¢ oOpa3amu muckoB OC (pesepBHas kxomums TomMa 2053 ot Omebpyca-1K2 “CBC”), cuctem
nporpamMupoBanus (pe3epBHas komms Toma 2048) m umcxomueix tekcroB OC JIUCITAK nmns DmsbOpyca-1K2
(pe3epBHas xomust Toma 2113).

3a ocHOBY ObLma B3sATa peanmu3anus 0a30BOro smynsTopa komana BOCM-6, DOCTYIMHBIX MOIH30BATEINIO,
panee HanncanHas Cepreem Bakynenko.

B nporiecce oTnanku aMysaTopa, B 4aCTHOCTH, 0OHAPYKUIIOCH, YTO SMYJISILIUS KOMaHAbl apu(hMEeTHIECKOTO
nenenust (A/X, kox omeparuu 016) ¢ moMoIIbIO NeeHus ¢ IuraBatoniei Toukoil B popmare IEEE He mocturaer
AyTEHTHYHOCTH: TECT apUPMETHIeCKOro ycTpoiictBa bBOCM-6, nMeBImHAiicsS Ha CHCTEMHOM AWCKE, THATHOCTHPOBAI
pacxXoxAeHUE B MIIAJIIEM pa3psieé Ha OJHOM M3 TECTOBBIX NPUMEPOB. XOTS 3TO PACXOXKJIEHHE PE3ylbTaTOB HE
OKa3bIBaJIO HUKAKOTO 3aMETHOTO BJIMSHMS Ha BBHINOJHEHHE IPOrpaMM, pealn3anusi KOMaH/ABl JeJIeHHs Oblia
n3MeHeHa. Mcronb30BaHHBIM B HOBOHM peanu3alnyl alropuTM fejeHus, (yHKIHOHAJIBHO 3KBHBaIEHTHHIH SRT-
JIeTIEHHIO [0 OCHOBAHMIO 2', oBecredr mpoxoxieHue Tecta AY.

OcoObIii MHTEpEC BBI3BIBAET TOT (PAKT, YTO ONEPALlUsl JEJICHUS OCTaBIIsUIA OJWH M3 PETHCTPOB MAIIUHBI —
TaK Ha3bIBAGMbIH perucTp Miaammx paspsnaoB, PMP — B cocrosHum, He cHenM(QUIMPOBAHHOM B OINHMCaHWU
apxuTekTypsl. CyliecTBoBajia BO3MOXHOCTB, YTO B KaKMX-JIHOO LeJAX (HanpuMep, 4YToObI ONPEAeINTh, MPOU3O0IILIO
M JeleHHe Haueno) 3a Bpems cymectBoBaHusi BOCM-6 paspaborunku IIO Moriam mnpousBecTH peBepc-
WHXUHUPUHT M TOJIb30BaThbes cofepxxkumbiM PMP mnocne onepauuu aenenus. Ha ceroaHsmmHuil JeHb Takux
MpOTPaMM 3aMe4eHO He OBIIO.

[lepBoHauambHAs BEpCUS 3MYIIATOpPA peKMMa IIOJNB30BaTelNls, B JOIOIHEHHE K KOMAaHIaM, COJIepiKala
peamu3alii MHAHUMAIbHOTO HA0Opa CHUCTEMHBIX BBI30BOB (3KCTPAKOJOB), HANpHUMeEp, HEOOXOAMMBIX LIS
06pame1—mﬂ K BHCIIIHUM yCTpOﬁCTBaM. 9TO TMO3BOJIMJIO 3aITyCTUTH MO OMYJIATOPOM KOMITUIIAIUIO U BBITIOJTHEHUE
nporpamm Ha DOPTPAHe, AJIT'OJIe-I'JIP u [Tackane B paMkax MOHUTOPHOU cucTeMbI “JlyOHa”.

https://en.wikipedia.org/wiki/Division_algorithm#SRT
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Tak, Hampumep, B LEMAX AEMOHCTPALUH KypPhE3HBIX BO3MOXKHOCTEH CHCTEMBI NMPOTPAMMHPOBAHHS OBII
peanu3oBaH AKCTpakoa mepdopanuu NepPokapT M BO3MOXKHOCTb BBOJA JBOMYHBIX 00pa3oB HETEKCTOBBIX
nepoKapT: TAKUM 00pa3oM B SMYIISITOPE MOKHO BBIZABaTh IepeMeliaeMble 00bEKTHbIE MOIYJIH B IBONYHOM BHJIE
Ha “nepgoxapTsl” U BBOJUTD UX.

04,03,20 M1

MOHMUTOP-80 (3,6) 26,11,83H € MC ” L YBEHA” UAD ) unep 419999000000
KKK X K K X KKKKX X X XXX KKKK X KKK KKK KKK KKKK XXX K X XKKX
X KX XX XX XK KX XX KEKKK X X X X X XK KX KX XX
KX K K K XK KKKK XX X X KKK KKK K KK X KKK KK KKK KKK
XX KK XK X XXX XXX K X XX XK XX XK X X X KX XX KX
X OX KK K X X KX XX X K X XX HEKKK X K KKKX KOKXXK K X X K X
KX K K K KX K K X KK KKKXX XX XX XX XX KKKKK X K X
KKK OKKKKX K K OKXXX X X X X KKK X HEK X XX KKK K XHKXX
*NAME OUMGKA B ®OPTPAHE
*FORTRAN
04,03,20 M1
& 0P TPAH
/16.07.,737
PROGRAM MAIN
1= 35
2 J=5
3 1E (1249
4 - PRINT 10
10 FORMAT(13HHELLO, WORLD!)
5 PRINT 20
20 FORMAT(32HWHY ISN”T "HELLO, WORLD” PRINTED)
END
TABANUA OTHOCUTENLHHX AAPECOB
1 2 3 4 5 6 7 8 ° 10 11 12 13 14 15 16 17 18 19 20
000 (00001 00D0D2 00DD3:00007:00012
SEXECUTE
MATN 01000 SWRITT 03165 AHID/*  E 04407
PROGRAM E 01000 LUNMUN € 03170 10SKIP* C 04414
BCOWRIT* 01042 LUN#MON 03171 10XGIVEM 04415
FT#621 E 01042 0CTTDEC 03177 GIVEMASK E 04416
BCDENC* E 01046 TABWT/* 03231 10XXRPCK 04445
FT#611 E 01046 RWTB/* 03236 10XXUPCK E 04446
FT#571 E 01050 PRINTS 03321 MON®*ITOR 04517
FT#561 E 01053 PRINTBO E 03321 PLBEG E 04526
NEXTLET* E 01060 10XXTTHT 03357 PLCLO E 04534
RK* E 01075 TTPRINTD E 03363 ASAVE® E 04542
WSy E 01345 TTPRINT E 03363 SAVE*HID E 04547
10CONT* 01530 TTPRIKS E 03375 FOR®*ALL E 04564
10AC» E 01562 /1P E 03443 oH* E 04566
FT#002 E 01575 10XXFMR® 03457 oH#1 E 04573
FD*642 E 01576 TOXXFMU® E 03460 150/60ST 04602
FD*722 E 01576 10XXER/M 04055 TSTATE* C 04651
FC*722 E 01576 10XXER/O E 04056 *ICHECK* C 04652
FC*642 E 01576 IOXXPKWT 04077 GIVELEXX 04660
FC*002 E 01576 BCDPUN  E 04100 SAVELEXX E 04762
10END* E 01603 COLPUNC* E 04101 RD/BT 05002
FT#003 E 01603 COLPUNB® E 04136 WR/BT E 05003
10SVFR  E 02112 COLPUNE® E 04136 SDEC* 05022
SUBPERR® E 02124 IBCDCTR* E 04143 *1OXLSH* C 05062
sTOP® 02526 10XXLPWT 04243 CLEARLEX 05063
BCDBEG* 02547 ERRIOM 04246 €BOGOA 05075
FT2% E 03056 ERRLUN  E 04326
KONVL® E 03071 HID/* 04404

WHY 1SN”T #HELLO, WORLD” PRINTED
KOHEW 3ARAYU
00411: 00 074 DOOD #74

Puc. 1. Mpumep KOMNUAALUKN U BbINOJHEHMA NPOrPaMMbl

B mnpumepe BbIlIE MOXHO 3aMETUTh, UYTO KoMmwiaATop “@optpan-/{yOHa” oOmMOOYHO pacmo3HaeT
CHHTaKCHYIECKH HeKOppekTHYI0 KoHcTpykiuo IF (1=J) kak gomyctumyto, B To Bpemst kak npasmwisHO |F (1.LEQ.J), u
KOMIIWJIIPYET €€ KaK JIO)KHOE YCJIOBHE. BBI3bIBaeT MHTEpec BOMPOC, COAeprKalach JIM aHAIOTHYHAs OIMMOKa B
OOPTPAH-kommmisatope gt CDC 1604, mepenmceiBanueM Kotoporo B koasl BOCM-6 m Ol modydeH
KOMITUJIATOP “(DopraH-I[y6Ha”2.

Brocnencteun Muxaun SIpociaBueB g006aBHI K SMYJISATOPY PYyIUMEHTapHBIA “pexXuM CylepBH3opa’, B
KoTopoMm pabotan momudunupoBanubiii uM pesugenT OC JIMCITAK. DTo mO3BOJMIO WCIONHATH CHCTEMHBIC
BBI30BBI, peajn3anus KOTOPHIX HEMOCPEICTBEHHO B AMYyJITOpe TpeOoBasa OBl 3HAHUS HEZOKYMEHTHPOBAHHBIX
ocobenHocterd OC. Takum 00pa3oM ymanoch 3alycTHUTh HA BBINOJHEHHUE JIMAJIOTOBYIO CEPBHUCHYIO IPOrpaMMy
CEPII, npocMotpets ¢ ee nmomomipto crnucok mudpoB u MO nonp3oBareneil CHCTEMBI, CIHCOK «CTaHAAPTHBIX

2 Becs TPaHCIIATOP 6I>III pa36m Ha 6J'IOKI/I, u Ka)KIIHﬁ JOKJIaabIBaJl CBOM 6J'IOK... CHI/ICBIBEUIPI, I10 MpaBJ€ roBOPsA, € TpAHCIATOpA
na CDC-1604 (https://www.chitalnya.ru/work/133863/)
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macropro» (HabOOpOB 3aKa3a pecypcoB W KOMaHJ 3allyCKa CTaHAAPTHBIX CHUCTEM NPOTPaMMHUpPOBAHHUS U
JIMaJOTOBBIX IPOTpaMM), IOJYYUTh BO3MOXKHOCTH (POpMHpOBATh 3aJaud C IOMOIIbIO CHCTEMHOTO BBI30Ba,
MOJI30BAThCS BCEMU BO3MOXKHOCTAMHU CHCTEMHOro BbI3oBa meuaTd Ha AIIIY, m 1.m. DTOT pexuM MO3BOIMI
BEpHYTh K kM3HU U cuctemy “AJII'OJI BOCM-6". 3ameuy, uto u AJII'OJI BOCM-6, u AJITOJI-TIP B cucreme
“JlyOHA” yCHemHO MpoXoaaT TecT “Manpuuk wiu mMyx” [l KHyTa3 C MUHUMAaJbHBIMU CHCTEMHO-3aBUCUMBIMHU
HU3MEHEHUSAMU.

B pesynbraTe momcka mporpamm, IPHTOJHBIX JUIs 3allycka B 3MyJsiTope, Ha oOpase nucka 2048 Obuia
Halinena urpa “Kamax”, paGoraBmas B cocraBe MH(OPMAIMOHHO-pa3BieKaTenbHol cucteMbl “Jlxun” (cM. B. B.
Kooeunes. ...). X0oTs 0OCHOBHAs 4acTb CHCTEMBI M OblIa yTpaueHa, COOCTBEHHO UTPY YAAIOCh 3aIyCTUTb.

U3-3a orcyrerBust kak ucxoanbix TekctoB OC JIUCIIAK mnst BOCM-6, tak u BeinonHsemoro kojxa OC,
paboTa HaJ SMYJIATOPOM ObLIa BpEMEHHO MpeKpalieHa.

1. DMYJSTOP HOJHOMU MAIIWHBI

B 2008 romy HaM cTaJio U3BECTHO, YTO JI0 CHX MOP CyliecTByeT padoraromas bACM-6 B yueOHOM HeHTpe
nozasosaHoro ¢uora B CocHoBom bopy. Cepreit BakyneHko cymen opraHu3oBaTh BU3UT B y4YEOHBIH LEHTp, T
TIOJYYHII B CBOE PacHOpsDKEHIe OpUrHHANBHBIE 00pa3sl auckoB 2053 (OC) u 2048 (cucteMBl MPOrpaMMHPOBaHUS).
OTO MO3BOIHIIO BO30OHOBUTH PaOOTHI 10 Pa3BUTHIO SMYJLATOPA MOJTHON MAIIMHBI B paMKaX MPOCKTa SIMH*).

IMonp3ysace Yacteio IX Texnuuyeckoro omwmcanus bICM-6 (IlomHoe omucaHWe CHCTEMBI KOMaHA M
METOAMKH HCIOJB30BaHUA ammnapaTypbl Mamunsl), Cepreit BakyneHko ¥ aBTOp MOPTHUPOBAIN AIMYJIILHMIO KOMaH]
pexxuma moib3oBatenss B SIMH, moGaBmimm smynsanuio KOMaHI M PETHCTPOB peXHMa CYTEPBH30pa (MCKITIOYast
(rarn 9acTUYHOTO BBHINOJNHEHUSI KOMaHA B YY B MOMEHT INpephIBaHMA, T. K. OMYJSIIHMA KOHBeHepa He
peann3oBbIBaliack), IOCIEAOBATENbHBIX KaHAJIOB TEPMHUHAIOB, MAarHUTHBIX OapabanoB, ALY u BBOma ¢
nepQOIIeHTHI, a TaKXKe PyAUMEHTapHOe rpadudecKkoe mpeacraBicHue nepenaeii manenn bOCM-6, nmuTtHpyomee
WHIUKAITIIO COAEePKUMOTO OCHOBHEIX peructpoB BOCM-6.

OmpenencHHyl0 TPYJHOCTh COCTaBHJIA SMYISALUS MarHUTHBIX JHUCKOB, T. K. OHH ObUIM J0OaBIICHBI B
koH(purypanuto BOCM-6 noznHee 1 He OBIIM BKIIFOUCHBI B TEXHHYECKOE onucanue. [lepBbie MONBITKN peaan30BaTh
SMYJSILUIO ITyTEM TPAaCCHPOBKH OOpAIIEHUsI K PETHCTPaM YIPaBICHHS BBOJA-BBIBOJA M JOTAJOK OTHOCHTEIHHO
COJZICP’)KUMOTO PETHCTPA COCTOSIHUS, COOTBETCTBYIOIIETO YCIEIIHOMY 3aBEPLICHHIO ONEepanud OoOMEHa, METOJOM
po0 ¥ OMMOOK HE YBEHYAHChH YCIIEXOM.

K cuyacTpio, mpuMepHO B TO € BpeMs HaM OKa3aluCh JOCTYHHBI HcXofHble TekcTbl OC «/lyOHay,
BBUTIOKEHHBIC B OTKPBITHII JOCTYII OHEM M3 ee pa3paborumkoB Muxaumom [Tomoseiv®. C HX HOMOIIBIO YAATOCh
oTIpeNeNuTh HeoOXoauMble 3HadeHus peructpa coctosHus u 3amyctuth OC JIUCITAK. B Hacrosmee Bpems
pean30BaHBbI:

— paboTa ¢ MarHUTHEIMU OapabaHaMu

— paboTa ¢ MarHUTHBIMU IUCKaMHU €MKOCTEIO 7.25 MO, BKIIFOUas pa3MeTKy

— MAKETHBIH BBOJ ¢ Mep(OICHTH ¢ UMUTAIMEH BBOJAA «CHIPHIX» 00pa30B mepdokapT (Tak Has. «BBOI IO
A3y)

— nedats Ha AIITY, BKItOUas UMUTAIMIO HAATIEYaTKH (yIpaBIsonInil cuiMBo + B @opTpane)

— pabora ¢ TepMuHanamu Buneoron-340, moaKIIOYEHHBIMU 110 TenerpadHbBIM KaHajaaM

— nepdopanus neppokapt

K coxanenuro, paboTy ¢ TepMUHATIAMH, TIOAKIIOYSHHBIMHE 10 NapajuienbHbIM KaHasaM («KoHcyn-254» nnm
anmaparypy CONpspKeHHs1), 4To ObuIo Ob1 Oosiee 3P PEeKTUBHO, a Takke paboTy ¢ MATHUTHBIMU JTUCKAMH €MKOCTHIO
29 M6, 0XHBUTH HE ynajnock. Bo3MOXHO, HEKOTOpBIE 3JIEMEHTHl CHCTeMBl OblIM m3MeHeHbl B CocHoBoM bopy
BIEJSIX KOMIUIEKCHPOBAaHUS €O crenoOopynoBaHueM, a wuHTepdeiic moaxmouenus M/l 29 M6 B OUSIU,
ucrnonb3oBasiieM OC «lyOHa» n opranuzanusx, ucnons3zoasumx OC AUCITAK, otiaugancs.

Tem He MeHee, peanM30BaHHBI HAOOp MOCTaTOYHO TIOJNOH I TOTO, YTOOBI JEMOHCTPHPOBATH
mynbTanporpamMmuyio padory OC ANCITAK na smymnsarope SIMH kak B makeTHOM, Tak ¥ B ANAJIOTOBOM PEXUMAX.

1. JEKOMITIALMS [TACKAJIb-KOMITUJISITOPA

B cocraB cucremnoro IO BOCM-6 Bxonuno aBa komnmiasTopa ¢ s3bika Ilackans aBroperBa C. U.
Mupuna (BLI AH CCCP): «Ilackanb-BDCM-6», Takxke n3BecTHbIN Kak «Ilackanb-ABTOKOI» B COCTaBE TUAJIOrOBOM
cucremsl «Ilynbr», paspadorannoii B Bl AH CCCP, n co3naHHBIH Ha ero ocHOBE KOMOHWIATOpP B coctaBe MC
«dyOHay, Takxke u3BecTHbIN Kak «[lackans-MonuTopy. [lociaeaHuit IMPOKO MCIIOIB30BAJICS KaK SI3bIK CHCTEMHOTO
nporpaMMupoBanus; B yactHocTd, B U'TM u BT Ha Hem Oputa HammcaHa KpOCC-CHCTEMa MPOTPaMMHPOBAHUS IS

*https://en.wikipedia.org/wiki/Man_or_boy _test
*https://ru.wikipedia.org/wiki/SIMH
Shttps://github.com/mrp149/DUBNA
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Onropyca-1Kb (C.3. Paunnackum u I'. H. AKMMOBBIM), a Tak)kKe MHOXECTBO Pa3HOOOPa3HBIX CHCTEMHBIX YTHIIUT.
IToToMy BOCCTaHOBJIEHHE UMEHHO 3TOTO KOMIAJISITOPA M MPECTABIISIO HHTEPEC B MIEPBYIO OYCPEIb.

Ha mmeBmemcs y Hac C TIpONUIOTO THICSUENETHS O0pasze OUcKa C MOHHUTOPHOW cucteMoil «JlyOHay»
[Tackanp-koMmuasATOp OBLT TPENCTaBICH B JABYX BHIAX: MPEA3arpyXEHHOTO HemepeMeniaeMoro oopasa,
ckoH(purypupoBaHHOTO I BhI3oBa 1o komanae *PASCAL, u, mo cuacTmuMBOW CIIy9allHOCTH, II€peMeIaeMoro
00BEKTHOTO MOAYJISI B COCTaBe paHTaiM-O0nbnroTeku. biarogaps tomy, yro Ilackanb-KOMIUISTOPB! TPAJULIUOHHO
numytes Ha [lackanme, mpezicraBisula MHTEpEC BO3MOXKHOCTh JICKOMIWJISIIMM  OOBEKTHOI'O MOZYJNS paau
CPaBHHUTEJIBHOTO aHajIM3a KoMnuisitopa st BOCM-6 ¢ npyruMu KOMIMIISITOpaMU TOTO JKe TIEPHOJIa, PACCMOTPEHUS
MPUEMOB MIPOTrPaMMHPOBAHUS B YCIOBUSAX OrpaHMYeHHOro oorema O3Y u T. .

VBBI, yXKe NEepBbIi Iar — AU3acceMOIMpPOBaHNe 00BEKTHOIO MOIYJIS B YMTAEMBI BHJ — ObLIT CONPSDKEH C
TPYIHOCTSMH, TaK Kak €ro pasMep NpeBbIIAN BO3MOXHOCTH mmtaTHoro nusaccembinepa DTRAN. B otcyrcrBue
JOKyMEHTallUd PEBEPC-MHXUHUPHHT (opMara OOBEKTHOrO MOAYJS Kazajics HeOnarofapHbIM 3aHATHEM, U
JeKOMIWISILUsL Oblla OTJIOKeHa B jnoiruil simmk. Kak okasamock mo3aHee, Ha obOpazax auckoB OC «JlyOHa»
Hantesncs ucxoanslid Tekcr DTRAN, B koMMeHTapusix K KOTOpOMY OBbIIO M onucanue popMaTa 0ObEKTHOTO MOIYJIS.

OTO TO3BOJMJIO HamucaTh auzacceMbOiep Ha s3bike C++, KOPpeKTHO 0O0padaThIBaOIMi OOBEKTHBIE
MOJYJIH TPOU3BOJBHOTO pa3zMepa (M TOPOXKIAIOMIMKA pe3ysibTaT, uIeHTHUHbIM BbhIBOAY DTRANHa s3bike
accemOiepa «Mamien» mis Monyneit mpuemisiemoro st DTRAN pasmepa), n amsaccemOiupoBars Ilackains-
KOMITHJISITOP C YBEPEHHOCTBIO B IPABUIILHOCTHU Pe3yJIbTaTa.

Jasnee mo pe3ynbTataM dKCIIEPUMEHTOB C KOMITHIISIIIUEH TECTOBBIX IPOrPaMM, COAEPIKAIIUX HPOLENTyPhl U
(YHKIMH ¢ pa3IMYHBIM YHCIOM (pOpMasIbHBIX TapaMETPOB U JIOKAJBHBIX MIEPEMEHHBIX, Pa3HOOOpa3HbIE ONEPaTOPhI
U BBIP@KCHHS, CTaHIApTHbIC OYHKIMK M T. 1. ObLI HamMCaH CKPUOT Ha si3bike Perl, mpeBpammaronuii Bbimauy
Jau3acceMOiiepa B TEKCT, pa3MEUYEHHBIH Ha MNpoleAypbl M (YHKIMHM C YKa3aHMEM HX YPOBHS BJIOXKEHHOCTH,
Konmm4yecTBa (HOPMaNbHBIX IApaMETPOB M JIOKAIBHBIX IIEPEMEHHBIX, C HCIIOJIb30BAHHEM IOCIEIOBATEIBEHO
Ha3HAYaeMbIX HJICHTU(PUKATOPOB Ui III00ANBHBIX MepeMeHHbIx (Hampumep, 91123z — rinobansHas nepeMeHHas co
cMelerreM 123), GopmanbHEIX mapameTpoB (Hanpumep, 12a3z — aprymeHT 3 y moamporpamMMel 2-TO YpOBHS) H
JIOKaJbHBIX MEepPeMEeHHBIX (Hampumep, 1334z — nokanpHas MepeMeHHas CO CMeIleHHeM 4 B HOoAnporpaMme 3-ro
YPOBHSI), CBO3MOXKHOCTBIO TIEPEUMEHOBAHHS ITOIPOrPaMM M III00AIBHBIX NIEPEMEHHBIX COTJIACHO CIIMCKY 3aMEHBI,
a TaKXKe MPEBPAIIAIOIINI IPOCTHIE YCIOBHBIE BBIPAKEHHS, ONICPATOPHI MIPUCBANBAHMSA M BBI30BHI IIOANPOTPAaMM B
y1000YNTACMBIii BUL.

HaanMep, CKpHUIIT CI10cOo0€H BOCCTAHABIMBATH TAKHE CIIOXKHEIE BBIPAKCHUS KaK
[minel(l4var5z-intZero)+1..47]

YTO 3HAYUT «MHOXKECTBO LENBIX YHCEJI, COCTOAIIEEe M3 3JEMEHTOB OT CJIEAYIOUIEr0 33 MHHUMAIbHBIM
AIIEMEHTOM Pa3HOCTH MHOXeCTB |4varSzu intZero, no 47 BKIFOYUTETBHOY.

CylecTBeHHBIM MOJICTIOPEEM I OKOHYATEIbHOM pyYHON NEKOMIWIIALNY, O KpaiHel Mepe MaIluHHO-
HEe3aBUCHMOM dYacTu KoMmmmsatopa s BOCM-6, TOCHyXHI HCXOIHBIH TEKCT OpHrHHaIbHOTO Ilackans-
kommusiropa ams CDC 6600°wmm ananoruumsiii. Braroxapst eMy GbUTH BOCCTAHOBICHBI HCXOIHBIE HMEHA KOHCTAHT
JUIA IEPEYHCIIMMBIX TUIIOB TOKEHOB M JIEKCEM, a TAaKXKe HEKOTOPhIe UMEHa MOANPOrpaMM U IEPEMEHHBIX.

VHTEepecHO OTMETHUTH CIIEIYIONINE ACTaIH:

— Bepcus KOMIWIATOpa B (opMaTe OOBEKTHOTO MOAYJIS COJCPKUT HECKOJIbKO ONTHUMM3ALNH,
OTCYTCTBYIOIINX B KOMITMJIATOPE KaK YaCTH MOHUTOPHOM CHCTEMBI, XOTS HOMEp U JlaTa BEPCHU Y HUX COBIMAJAIOT
(PASCAL COMPILER 15.0 (15.02.82)). Ilo o3Toif mpHYMHE A8 JOCTIDKEHHS TIOJHOTO COBITAJCHHUSI
PEKOMITIIINPOBAHHOTO OOBEKTHOTO MOJYJSI C MCXOJHBIM B HECKOJIBKHMX MeCTaxX NPHIUIOCh BBOJUTH HAMEPEHHBIE
JICONITIMHU3ALINY;

— 3aMedy B KauecTBE Kyphé3a, 4TO 3ajada JCKOMIMJISIHMM , T. €. MOJNYYCHHS TEKCTa MPOTPaMMBI Ha
[Tackane, KOMOIIAIMS KOTOPOH MOPOXKAaeT OOBEKTHBINM MOIyJb, MACHTHYHBIN HCXOJHOMY, OblIa 3aBepmieHa 15
aBrycrta 2017 roga — poBHO uepe3 35 ¢ MOJIOBUHOM JIET TOCIIe AaThl BEpCUU KOMIIIIATOPA, B JleHb apxeosora;

— TEeKCThl COOOLIEHMH 00 oOmMOKax He NPUCYTCTBYIOT HENOCPEICTBEHHO B OOBEKTHOM MOIyIe
KOMITMJISITOPA, YTO ¥ YMEHBIIAET ero pasmep, U oOecleuyrBaeT YAOOCTBO ajanTaluyd KOMIHJISTOpa JUIs
10JIb30BaTENEH, Ye POJIHOM SA3bIK OTJIMYEH OT PYCCKOTO;

— paJy COKpalleHHs: o0beMa MmaMsaTH, 3aHUMAaeMON KOMITMIIATOPOM, TEKCThI COOOIIECHNH 3aK0OIMPOBAHbI 6-
6uTHBIM KOZ0M (KomupoBka TEXT, 6muskas k ECMA-1), B KOTOpOM OTCYTCTBYeT U OyKBa «TBEpABIA 3HAK», H
anocTpod, OTI4Ero aBTOp PEIIni 3aIMucaTh MOCIETHEE CIIOBO B COOOIICHUH «OITHOKA B pasjielie OObSIBICHUN» Kak
«OBBSBJIEHU», HecMOTps Ha TO, YTO HCIONB30BaTh MATKHil 3HAK BMECTO TBEPIOrO ObUIO ObI Ky/a Kak Golee
JIOTUYHO;

— B CHHCKE COOOLIeHHII 00 OmMOKax IMPHUCYTCTBYET HEUCIOJIb3YEeMOE, MUMEIOIIEe CMBICI TOJIBKO ISt
JIOBOJIBHO 330Teprueckoro omnepatopa BRANCH, mo ¢gyHKkumoHaIEHOCTH HarmoMuHarolero omneparop throws C++,

®http://www.moorecad.com/standardpascal/CDC6000_Pascal_Compiler_Pascal_1972.pdf
"Pesynprar nexoMmusIIAN JocTyIeH Ha https:/github.com/besm6/pascal-re
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J00aBJIEHHOr0 B IEPBBIA M3 peann3oBaHHbIX it BOCM-6 Ilackamb-kommuisitop («Ilackanb-ABTOKOmY»), H,
HACKOJIBKO MOYKHO CYJHTh, OKa3aBIIECrOCsS U HACTOJHKO TPOMO3JKHM B PEan3allii, U HACTOJIBKO HEITOHATHBIM JJIs
noJjb3oBateel, uto 3 koMmmuwsatopa [ackans ains MC «JlyOHa» ero peanu3saius OblIa HCKITFOUCHA;

— 1 O0NBIIEH THOKOCTH S3bIKa IPOBEPKA THIIOB IAPaMETPOB AT MPoueAyp M (QyHKIHH, IepeJaBaeMbIX B
KadecTBe ()OPMATBHBIX NAPaMETPOB, JENACTCS HE MPU KOMIMIISINY, a Ha 9Tale BRIIOJHEHNS, IPH UX BbI30BE. TaK,
HalpuMep, MO>KHOHAIUCATh

PROGRAM MAIN (OUTPUT) ;

PROCEDURE CALLANDPRINT (FUNCTION F:INTEGER); (* apryMeHT — QyHKUUA *)
BEGIN

WRITELN (F)

END;

PROCEDURE TODO (PROCEDURE WHATTODO; FUNCTION F:INTEGER);
BEGIN

WHATTODO (F)

END;

FUNCTION F:INTEGER;

BEGIN

F := 12345

END;

BEGIN

TODO (CALLANDPRINT, F)

END.

DTta mporpaMMa KOMIOWINPYETCS W TPHU BHIMOJIHEHUH TedataeT 12345, kak U 0KHIaeTcs, B TO BpeMs Kak
OYEHb MOXO0%Kas MPOrpaMMa TOXKE KOMIHIUPYETCS, HO TIPU BHITIOJTHEHUH 3allUKINBACTCS:

PROGRAM MAIN (OUTPUT) ;

PROCEDURE PRINTVAL (I:INTEGER); (* apryMeHT - LeJjioe *)
BEGIN

WRITELN (I)

END;

PROCEDURE TODO (PROCEDURE WHATTODO; FUNCTION F:INTEGER);
BEGIN

WHATTODO (F)

END;

FUNCTION F:INTEGER;

BEGIN

F := 12345

END;

BEGIN

TODO (PRINTVAL, F)

END.

B cucreme «IlynpT», B cocraBe KOoTOpoil paboraer koMmmuiiTop «llackaiib-ABTOKOA», NMPH BBIITOIHEHHH
BBILICNPUBEICHHOW MPOrpaMMBbl JMArHOCTHPYETCs OMMOKA B THIIAX (OPMAJIBHBIX ITapaMeTpoB. B oboux ciyuasx
JUTSL IPaBHIIBHOTO BBITOJHEHHs TporpamMMbl HyxHO nucate WHATTODO((F)).

— Nmeercst ommbKka B CHHTAKCHYECKOM aHAIIM3aTope, U3-3a Yero mporpaMma

PROGRAM MAIN (OUTPUT) ;

FUNCTION F:INTEGER; BEGIN F := 5 END;
PROCEDURE X (I:INTEGER); BEGIN WRITELN(I) END;
BEGIN

X(F + 5);

END.

CUHUTACTCA CHHTAKCHUYCCKHU HeKOppeKTHOﬁ (B IIO3UIIUHU 3HAKa + KOMITMJIATOP BBIAACT AUATHOCTUKY «HET
3aI9TOM WM CKOOKHM WMJIM Majlo IapaMeTpoBy), U HyxxHO mucath wimd X(5 + F), wamu X((F + 5)), B To BpeMs Kak
koMmusiTop [Tackanmb-ABTOKO ATOW OMMOKH HE COMEPIKUT.
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B TO ke Bpemsi MOKHO OTMETHTh, YTO IOJMHOMKECTBO fA3bIKa, HoanepxuBaemoe «Ilackans-MoHHTOpOMY
mMpe, 4eM IOJAMHOXECTBO, HojaepkuBaeMoe «llackamb-ABTOKOIOM»: TakK, HampHUMep, B MOCIEIHEM Heb3s
OOBSBIATH KOHCTAHTBI CTPOYHOTO THIIA.

W3BecTHO, 9TO B Tmpolecce pa3pabOTKH KpOcC-CHCTeMBI mporpaMmupoBanus [ .H. AKMMOBBIM ObLTH
BHECEHBI B KOMITIISTOP, JOCTYIHBIN B TO BPEMS B MCXOJHBIX TEKCTaX, HEKOTOPBIC MCIPABICHAS U YIydIICHUS; K
COYKaJICHHIO, yITy4IlIeHHas BEpCUs HE COXPAaHUIIACh, a AeTanel I.H. He moMHUT.

BrocneacTBMM ¢ TOMOINBIO AHAIOTHYHOTO TIpoliecca OBIIM  JEKOMIMJIMPOBAHBI €IIE HEKOTOPBIE
CIry’KeOHbIE IPOrpaMMbI B COCTaBe OMOIMOTEKH, B YACTHOCTH, CHMBOJIBHBIN JHATOTOBBIA oTiamaduuk s [lackans-
HPOTPaMM.

IV. JEKOMITWJIALNS UT'PBI «KAJTAX»

B cocTaB nomynspHoii quanoroBoi nHGOpMannoHHO-pa3BIeKaTENbHONW CUCTEMBI «JI>KUHY», pa3paboTaHHON
B UTM un BT B. B. KobGeneBsiM Ha 0a3e cucremsl «[lynpT», Bxonuna urpa «Kamax», peaanzoBaHHasi JOCTaTOUYHO
3¢ peKTUBHO, YTOOBI pacxoj0oBaTh Ha KaKAYI0 MapTHIO Bcero eauHuubl cekyHn LT u manexo He mMakcuMmaibHO
noctynHeld 00beM O3Y. OtamenbHble (parMeHTHl cuCTeMbl «J[KMH» — W B 4acTHOcTH, «Kamax» B 4YacTHYHO-
(hyHKIIOHAJIBHOM BHJIE — COXPAHWINCH Ha UMEIOLIEMCs y Hac obpase Iucka. JTa MporpaMma TakxkKe IPEACTaBIsIeT
HEKOTOPBIA  KYIBTYpOJIOTHYECKUN HWHTEPEC, IOCKONBKY COAEPKUT DIEMEHTBI «BOCTOYHOTO KOJOPHTa»,
NPUINYECTBYIOIIETO BHPTYalIbHOW IEPCOHE <«JPKUHHA», OT MMEHH KOTOpOro Benach urpa. BoomymeBuBIINCH
ycrexoM aexkoMnmsinuu «llackans-Monutopa» aBrop cuén, uro mekoMmmwinusa «Kamaxa» OymeT mocwibHOMN
3a1auenl.

onp3ysce Tem, uyro koMnuiasaTop «llackamb-ABTOKOI» MOJB3YyeTCS CTATHUECKH pa3MEIEHHON
OMOMMOTEKOM BpPEMEHHM BBINOJIHEHHS M TOPOXKIACT IPOMEXKYTOYHOE NPEACTABICHHE IIPOrpaMMBI Ha SI3BIKE
«ABtokon UTM», ynanock MOHATH CTPYKTYypy KOJa M COTJIAIICHHWE O CBS3SIX,M CO3JaTh MOIM(HUIIMPOBAHHYIO
BEPCHIO IIPOTrpaMMEI-IU3acceMOIIepa, BEIIAIOIIYIO Pe3yJIbTaT, IIPUTOIHBINA U1 00paOOTKH BBINICYTIOMSIHYTHIM Perl-
CKPHIITOM.

Bbnaromaps Tomy, 4To HabOp MCMONB3YEMBIX THIIOB M CTPYKTYP JaHHBIX B mporpamme «Kamax», B cuiy ee
creuQrKN, 0Ka3aJICs CYIIECTBEHHO YK€, YeM B KOMITWIATOPE, U TOMY, YTO HMEIOMIAsiCsl BEPCHsI KOMITWIATOPA, T0-
BUAMMOMY, HE CHJIPHO OTIMYAIach OT MCHOJIB30BAHHOW B CBOE BpeMs I MOPOXKIEHHsS JBOMYHOTO KOJA WMIPHL, B
npolecce pyqHoil JOBOJKH CYIIECTBEHHBIX TPYAHOCTEN HE BCTPETUIOCh. B JaHHOM cilyyae MOJCIOPbEM OKa3ancs
HalJIeHHBII Ha oOpa3e TOro ke JUCcKa MCXOIHBIA TEKCT IpOrpaMMsbl rpadudeckoro 6imoxa «/kuHay, pucoBaBiIen
pa3iiuHble y30pbl Ha TpaduueckoM IucIUiee, U3 KOTOPOM, B YaCTHOCTH, ObUla CKONMpPOBAaHA IOJIPOrpaMMa-
TeHepaTop CIy4alHBIX YHCEeJd, COCTOsImas 1Mo OoJpmiedl wacTH u3 accemOiepHOW BcTaBkH. [IpuBeny e€ B
OpUTHHAJIFHOM BHJIE€ Pajad IEMOHCTpAINK CHHTaKcuca «ABTokoga U TM». 3Haku paBeHCTBA OTAETSIOT KOMaHIy B
JIEBOM IIOJIOBMHE MAILIMHHOIO CJIOBA OT KOMAaHJbl B IPaBOil IOJOBMHE, 3aIThIE PAa3feisilOT MAllMHHBIE CIIOBA.
OOparute BHIMaHKNE Ha BocbMepnuHyo koHcTaHTY ARAND, BRITIAmsmryro kak AecATUYHAS 3aluCh KOPHS U3 2 —
TUIINYHOE YUCIIO Ky MEHs B pykaBe mycTo» (nothing-up-my-sleeve number).

_FUNCTIONRANDOM:REAL; (* CJIIYYAMHOE UMCJIO B (0,1) *)

(CODE (K;BP77=17341, PA3=CUXRAND, AYARAND=MP,

OCCRAND=JIYEBIINII, JICECOPB=3UXRAND, PA=AC, 1 7PK1=IIBIOIOR,
C;XRAND:0,ARAND:4004142135623735,
CRAND:0003303130564677,EBIOMUII:0017777777777777,J]; ECOPB:B1/57,
K;0I0R:34Y=, ) ; RANDOM:=; ) ; (*ENDRANDOM*)

B cucreme «/lxun» cylecTBoBana 6aza JaHHBIX, B KOTOPOH XpaHMIUCh, €CIIM ObUIM YKa3aHbl IIPH EPBOM
3HAKOMCTBE T0JIb30BaTelsl ¢ «J[PKMHOM», MOJN U Jata poxkaeHHs. Takke mporpamMme Oblla AOCTYHHA (hamMuins
MOJIB30BATENS, HA OCHOBAaHMM KOTOPOW — W TPABHUJI PYCCKOTO S3BIKA — MOXKHO OBLIO BO MHOTHX CIydasx C
JOCTaTOYHON YBEPEHHOCTBIO yrajaTh IIOJI II0Jb30BaTellsl, €CIIM OH He ObLI yKkaszaH B 0a3e HaHHBIX. BupTyanbHast
nepcoHa «J[XKrHa» — UTPOKa OT UIMEHH MAIMHBI — IIUPOKO STUM TI0JIH30BAIIACE.

Jns mpumepa mpuBedy O0e3 KOMMEHTAPHEB HECKONBKO COKPAMIEHHBIX IIUTAT W3 MOAMPOrPAMMBI
«pasroBopa» ¢ UrpokoM. (BxoHO# sI3bIK TpeOOBAN MpenBaAPSITH CAyKeOHbIE CIIOBA CHMBOJIAMH MTOAYEPKUBAHUS, HO
TIO3BOJISUT JTSI KPATKOCTH 3aIMChIBATh ClyxeOHbie ciioBa _beginu _endkak (u ); efendi — ¢uar Beiciero ypossst
UrPOKa U3 YEeTHIPEX: IOHUOP, KAaHIAWAAT, YIACTHUK, d(eHmu). s BOCCTAHOBIEHHBIX 1O CMBICITY HMEH TIEPEMEHHBIX
HCIIOJIB30BAITUCH aHTIIOS3bIYHBIC HACHTH()HUKATOPHI PAIH yI00CTBa peIaKTHPOBAHHUSL.

_if ((known Gender = MASC) _or (known Gender = FEM)) _and (age > 0)
_then (

_select

(age < 20): write('IOH'") ;

(age < 50): write ('"YBAXAEM') ;
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true: write ('IIOUTEHH')

end;

_1if (known Gender = MASC) _then write ("HML ') _else write('Ad ");

)

_if (13v4z = 13) _and efendi _and ((known Gender = MASC) or (known
Gender = FEM)) then

_(

13v4z := chkRandom( 6 );

write ('HET TEBE PABHO'):;

_1if (knownGender = FEM) _then write ('I'") _else write('T0'");

write (' CPEIV ') ;
_if (13v4z = 1) _then write ('APABOB')

_else if (13v4z = 2) then write('MABPOB')
_else if (13v4z = 3) _then write('BEIYMHOB')
_else if (13v4z = 4) then write ('UEPHOKOXUX')
_else if (13v4z = 5) _then write('TYAPETOB')

_else write ('20MOIOB') ;
)

_then
write ('TH, HABEPHOE, TOHKA, KAK KUIIAPUC !'")
_else _if (13vdz = 4) _then write ('COBEPIIM MOJINTBY B TPU PAKATA !'")
_else 1if (13v4z = 5) _and (known Gender = FEM) and (age < 22) _and
(age > 0) _then
write ('XOTEJI BH IIOCMOTPETHL HA TEB4, IOPOTAA !')
_else if (13v4z = 6) _thenwrite('d 3HAD BEJIMUANMIIEE U3 99 VMEH AJIJIAXA

if (13v4z = 3) _and (known Gender = FEM) and (age < 25) _and (age > 0)

')
_else if (13v4z = 7) _then write('IIEUATL COJIOMOHA MHE HE CTPAIIHA !'")
_else if (13vi4z 8) _then write ('KYIIM CEBE BEPBJIOIA !')
_else write ('AJUIAX BEJIMK !!!');

3ameuy mumb, 9to Oecema Obmia OXHOCTOPOHHSSA. s «OJAEpKaHHS Pa3rOBOPa» IOIB30BATEIIO
JIOCTaTOYHO OBUIO BpeMsi OT BPEMEHH HaOMpaTh MPOU3BOJBHBIA TEKCT MOCIE YUCIA, ONMPEACISIONIET0 X0, HHaue
Joxun ropopunt PA3 Thl MOJIYUILD, TO U 1 BYZLY MOJIYATD.

[To cymecTBy anropurmMa Urpbl MOXHO 3aMETHUTb, YTO MEPEA UIPOW C MOJb30BATENEM, HAXOASIIUMCS Ha
YpOBHE yYaCTHHWKa WIH 3(eHAHW, HporpaMMa IBITACTCS IPOYUTATh «TAONUIy IeOIOTOB», BBIYHCISBIIYIOCS
OTJEJbHOU BCIOMOraTelbHOM mporpammoii (B. Jlonmaros, pers. comm.)BrocieacTBim, €Clid KCIOIb30BaHHBIN
JIeOIOT MPUBEN K POUTPHINTY «/[KHHA», OMIIMOHATEHO BHOCHIIMCH MTPABKU B TAOIUILy «KOPPEKITUU 1€OI0TOBY.

8 o
ﬂeTaJ’II/I peajaunsanuun , Ka4eCTBO (byHKIH/II/I, HCIOJb30BAaBIICHUCA U1 OLUCHKHU IMO3UIIMH, U CPAaBHCHUEC CHUJIbL
HI'PbL «I[)KI/IH&» C aHAJIOTUYHBIMH IIPpOTrpaMMaMu, emé JKAYT CBOCTO UCCICAOBATECIIA.

IV. BbIBO/IbI M 3BAKJIFOYEHUE

B cuny Toro, 4To KOMIWIATOPHI ¢ s3bika Ilackanb, moctynmHble HAa BOCM-6, He obmaganu pa3BUTHIMH
CpelcTBaMy ONTHMH3AIMH, TPU HAJWYUA BO3MOXXHOCTH PEKOMIWIANMA W HWHKPEMEHTHOTO CpaBHEHUH,
JekoMmwsanug mporpamMMm Ha Ilackane mpeacTaBiser coOOd MOCHIBHYIO 3a]ady KaK W3 IepeMeriaeMoro
00BEKTHOTO KOJIa, TAaK U M3 CTATUYECKOTO KOJa, MyTeM JIOKaJbHOTO COTIOCTABJICHHS C Ma0JIOHAMH U KOHTEKCTHBIX
3aMEH, C pa3yMHOM 0 TPYIOEMKOCTH PYUHON JOBOAKOM

[ToydeHHble pe3ynbTaThl MOTYT NPEICTABISITH HHTEPEC KaK C TOYKH 3PEHUS HCTOPUH HHKEHEPHUH
MPOrPaMMHOTO OOECIEUeHHUsI — CTAHOBUTCS BO3MOXKEH aHAJIM3 METOAOB pa3paboTKW TyTeM CpaBHEHHS C
WCXOJHBIMU TEKCTAMHU aHAJIOTUYHBIX MporpaMMm s Apyrux DBM Toro sxe mepuona, MPEINpUHATHIX aBTOPaMHU
JIEKOMIIWJINPOBAHHBIX MPOrpamMM Mep MO ONTHUMM3ALMH 110 BPEMEHH BBINOJIHEHUSI U pacXo]ly ONEpaTUBHON MaMsTH,
OIIeHKe 00beMa paboT MO OTIAAKE M TECTUPOBAHUIO HA OCHOBAHUU OOHAPY)KECHHBIX OIMIMOOK M T.I. — TaK M C TOYKH

8pesynprar nexoMmuIsIIAR JocTyIeH Ha https://github.com/besm6/kalah-re
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3pEHHsI UCTOPHU KYJIbTYPHI OOIICHHMS, MMEBIICH XOokacHHE B HaydHbix yupexaeHusx CCCP B 70-x-80-x romax
MPOIIIIOTO BEKa.

UCTOYHUK ®UHAHCUPOBAHUA. BJIATOJIAPHOCTU
Paborta BbIOJIHEHA aBTOPOM B KauecTBe X000U.

ABrop Omaromaputr C. B. Bakymenxko m M. 0. fpocmaBreBa 3a MHOTOJETHEE IIIOZOTBOPHOE
COTPYAHUYECTBO B pa3padboTke amynstopa BACM-6, C.3. PaunHCKOro 3a mpenocTaBiIeHHbIC MATHUTHBIC HOCUTEIIH,
YTO TIO3BOJIMJIO HayaTh paboTy Haja SMYJSATOpOM pexxkuMa mojib3oBarens, M. IlomoBa 3a coxpanenue [10 OC
«lyOHay, 6e3 4ero J0BeIeHUE IMYJISITOPA MTOJTHOM MALIHHBI 10 pab04ero coCTOSHUS ObLIO ObI CHIIBHO 3aTPY/HEHO.
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MUXAWJ BOPUCOBUY UTHATBHEB (1932-2019): VUEHBIN- POMAHTHK

Muxaun Anekcanaposud Byc
Cankr-IlerepOyprckoe o0mIecTBO HAYIHO-TEXHHYESCKIX 3HAHUN
mixail-vys@mail.ru

Haranes bopucosna I'yHuna
Cankr-IletepOyprckoe 00IIEeCTBO HAYYHO-TEXHUUECKMX 3HAHUN
gunata2007@rambler.ru

AnHoTtanus — B cTraTbe ocBemiaercsl JKU3HEHHBIH IYTh W Hay4Hasl JIesiTeJIbHOCTH BbIIAIONIErOCs
JICHHHTPaJAcKoro (caHkrT-merepOyprckoro) yuyénoro Muxamna Bbopucosuua MHrHatheBa, BHEcIIero
HEeH3MEPUMBIH BKJAaJ B pPa3BUTHE OTe4YeCTBEHHOH KHOEPHETHKH M POOOTOTeXHHMKH, pa3Butrue IBM wu
uHopMaTH3anMI0 00pa3oBaHUs, OOOCHOBABIIEr0 ABTOPCKYI0 KOHLENUMI0 BUPTYAIbHBIX MHPOB U
c(opMyIHpPOBABIIET0 KOHLENIMI0 YCTOWYMBOrO Ppa3sBHTHA KaK 33a/a4y YyAep:KaHUS CHCTeMbl B 30He
aJanTaMOHHOT0 MAKCHMYMAa, 0CHOBATEJ/Isl HAYYHOI'0 HANIPABJIeHHs AaPTOHUKA.

KiroueBble cinoBa — aBTOMaTH3alus INPOU3BOACTBA, AJANTAIMOHHBIA MAaKCHMYM, apTOHHKA,
BHPTYaJIbHble KOMIbIOTEPHbIC TEXHOJOIMHU, MH(popMaTH3anHusA 00pa3oBaHuUs, KHOEPHETHKA, PeKypCHBHbIE
9BM, podoToTexHUKA, YCTOI{YHBOE pa3BUTHE.

«Hcmunnvlii yuenvlil — 5mo meumamensy.
O. banvzax

B ¢depase 2019 r. Ha 88-M romy KHU3HH OCTaHOBHJIOCH CEpIE BBINAIOIIETOCS POCCHUCKOTO YYEHOTO,
crieqUaincTa B 00JNAcTH KUOEPHETUKH, WH(POPMATHKH, CHUCTEMHOTO aHali3a, BBIYUCIUTEIBHOW TEXHUKH,
MO/ICTIMPOBaHMUs, POOOTOTEXHUKN M KOTHUTHMBHBIX BhIYHMCIEHHH mpodeccopa Muxamna Bopucosuuya Mruatbesa.
3acoyKeHHBIH JesTenh Hayku Poccum, HOKTOp TEXHHUECKUX Hayk, jaypeaT ['ocymapctBenHoit npemun CCCP u
npemun Ilpesunenta Poccun B obmactu obpa3oanus Muxann bopucoBuu obnanan He3aypsIHOW HaTypoH, ObLI
MHTEJUIMTEHTHBIM, JOOPBHIM U OT3bIBUMBBIM YEIOBEKOM, YMEBIIMM OOBEIMHUTH BOKPYr ce0sl TBOPUECKHX JIIOJCH
pasHBIX Npodeccuii, pa3HOrO OIBITA, PA3HBIX MOKOJICHUH. Jlo TOCIeAHEro Yaca CBOSH JKM3HU OH OBLT YCTPEMJICH B
Oynymiee, yyacTBys B pa3pabOTKe HOBBIX MIEH M IPOEKTOB. BHe3amHass cMepTh HAacCTHINIA €r0 B METPO Y
JlennHrpazsckoro Bok3ana, KOrja OH BO3Bpallajcs C ONIMOHMPOBAHMS Ha 3alllUTE OUCCEPTALUH B YYEHOM COBETE
MOCKOBCKOTO BY3a.

Mumia UrHateeB, pOAMBIIUICS B JOBOCHHBIC TOAbl B JIeHUHrpaje, OJOKaTHONW OCCHBIO M 3uMoOi 1941—
1942 rr. — neBATHICTHUN IIKOJIBHHK, JOOPOBONBHBIA FOHBIN 3alIUTHUK ropoga. OH IMOJZHOCKI CHAPSABI, TIOMOTAll
3eHUTYMKAM Ha apTWIEpUHCKON OaTapee OTpakaTh HaJEThl BPAKECKHX CaMOJIETOB Ha Ba)KHBIM OOOpPOHHBIN
00beKT — 3aBoj «CBeTiaHa» — OIHO M3 IEPBBIX OTEYECTBEHHBIX MNPEANPHUATHH, BBITYCKABIINX paJHOIaAMIIbL.
Ymemmuit Ha GpoHT oTerr Mumu morud B 1942 r.; MaTh, NeKypUBIIAs B JICHHHIPAACKIX TOCIUTAISAX, yMepia OT
muctpoduu B ToM ke roay. [locme rubenu pogureneir Muma UruateeB moman B JleTckwii oM u 0611 epes Jlagory
o «/lopore *u3HW» 3BaKyHpPOBaH U3 OJIOKaTHOTO ropoja.

doto 1. NybanyHas nekuma B HaumoHanbHol 6MbanoTeke Ha tobuneliHon BbicTaBke TpyaoB M.B. UrHaTbeBa, CaHKT-MeTepbypr,
2017 .



SoRuCom 2020 75

IIpodeccop M.b. WrHaTheB NoOAEpKUBAT TECHBIE CBS3H C OOIIECTBOM BOCIUTAHHUKOB JETCKHX JOMOB
6JI0KaHOTO TOpoJia, MPUIOKUIT MHOTO YCHIHH K COXPaHEHUI0 MCTOPHUYECKOW MaMATH U BOCCO3JaHHI0 Myses
oboponbl 1 Gnokans! Jlenunrpana (3akpeitoro B 1949 r.). B 1999 r. pykoBoguMass UM HMHULNMATHBHAs TpyIa
NpeIoKWIIA WACK0 co3daHusi mnaHopambl «900 OJIOKagHBIX JAHEH» — (AKTHYECKH JIICKTPOHHOTO My3esl C
UCIIOJIb30BaHUEM BHPTYalbHBIX KOMIBIOTEPHBIX TexHosoruil. M.b. VrHaTheB BBICTYNMI OJHUM M3 MHULIMATOPOB
co3nanus uHTepakTHBHOro uHTepHeT—pecypca «LENINGRADPOBEDA . RU»», NOCBSIIEHHOTO JEHUHIPAICKON
6nokaze. [1]

Bo3sppatuBimch B mociaeBoeHHbIe robl B Jlenunrpaa, Muxaun bopucosud noctynui u B 1955 r. okoHumI
aneKkTpoMexaHndeckuii  QakynpreT JIGHMHIpaJCKOro MOJUTEXHUYECKOrO HMHCTHTYTa II0 CHEUHaIbHOCTH
«ABTOMAaTHKa M TeJleMeXaHuKa». MoJ1o/10# crienuanict OblT HalpaBJieH Ha NpeAnpusaTHS MUHUCTEPCTBA CPEIHETO
MAaIIMHOCTPOEHHUS, T/Ie 3aHUMAJICSI POOOTaMU-MaHUITYIATOPAMU M aBTOMaTH3aluell MPOU3BOACTBEHHBIX ONEpaIUii.
B 1957-1963 rr. on paboran B UHCcTHTYTE 3nekTpoMexannkn Akxagemuu Hayk CCCP B mabopaTopum akageMuka
ABennpa ApkagpeBnda BopoHOBa, mOJX pPYKOBOACTBOM KOTOPOTO 3aHMUMAJCS BOIPOCAMU IPOTPaMMHOTO
ynpaBieHus. B 1962 r. B VuéHom coBere JICHHHTPAICKOTO 3JIEKTPOTEXHHYECKOTO WHCTHTyTa WMEHH B.U.
VupsaoBa (Jlernna) Muxann BopucoBuu WrHaTeeB yCIEMIHO 3aIIWTHI IUCCEPTAIMI0 Ha COMCKAaHHWE YUEHOU
CTENCHN KaHIUaTa TEXHUIECKUX HayK. Tema 1 pe3ynabTaThl €ro AUCCEepTAlMOHHON paboThl: «HekoTopsle BOIPOCH
CHHTE3a M MpUMEeHEHUs Au(pPepeHIINaIbHBIX aHaIN3aTOPOB B KAYECTBE YIPABISIOIINX YCTPOHCTBY 3aJalli BEKTOP
JAIbHEHIITNX MHOTOJIETHUX HCCIIEIOBaHUH.

B 1963 r. B mparemsctBe Akagemnn Hayk CCCP M.b. HrHaTheB OmyOJHKOBajd CBOIO IIEPBYIO
MoHorpaduio «"0JJOHOMHbBIE aBTOMATHYECKHE CHCTEMBI». B 3TOI MOHOrpadun aBTOPOM OBIIM 3aJI0KEHBI OCHOBBI
TEOPHUH CHUCTEM CO CTPYKTYPHUPOBAHHOI HEOIPEAENIEHHOCTHIO M ONKcaH ()EHOMEH aJanTallMOHHOTO MaKCUMyMa B
MHOT'OMEPHBIX HEJTMHEHHBIX CHCTEMax, KOTOPBIN SBIAETCS MMMAaHEHTHBIM CBOMCTBOM TaKHUX CHUCTEM U IO3BOJISET
OOBSICHUTh TPOLECCH PA3BUTUS CIIOKHBIX CHCTEM IPH MX B3aUMOACUCTBHM C OKpyKaromed cpemoil. M.b.
UrHateeBbIM Obl1a chOpMyNnMpOBaHa KOHLEHIMS YCTOMYMBOTO Pa3BUTHS Kak 3a/ada YAEp)KaHUsSI CHCTEMBI B 30HE
aJalTallMOHHOTO MakcuMyMa. B mocnenyromeM Ha NPOTSXKEHHH psAfa JEeT HPOUCXOIUIO OCMBICICHHE 3TOrO
(eHOMEHa, MTO3BOJIMBILIEE BBISBUTH (PaKThl HAIMYMS aaNTAlJMOHHOIO MAaKCHMyMa B JKM3HEHHOM IIMKJIE Pa3JIMuHbIX
CHCTeM: OMOJOTHYECKHUX, JTHHTBUCTHYECKUX, COLUAIBHO-YKOHOMUYECKHX, & TAK)KE€ B TEXHHUYECKHX CHCTeMax. 3a
OTKpBITHE B 00NacTH KHOEPHETHKH WM CHCTEMHOTO aHalIn3a «3aKOHOMEPHOCTh WM3MEHEHUs aJalTallMOHHBIX
BO3MOKHOCTEH B KU3HCHHOM ITMKIIE CIIOKHBIX pa3zBuBatoriuxcs cuctem» M.B. rnateeB momyqmn qumiom Ne 25-S
¢ npuopurerom ot 28.06.1963 r. [2, ¢.74-90]

C 1963 1. m mo kxoHma cBoux mHed mpodeccop M.b. UrnateeB pabortan B Cankt-IlerepOyprckom
TOCYAapCTBEHHOM YHHBEPCHTETE a3pOKOCMHUYECKOTro MpudopocTpoeHus (paHee — JIGHMHIPaJCKOM HWHCTHTYTE
aBHALMOHHOTO NPHOOPOCTPOCHUS), T1ie OCHOBaN B 1972 1. Kadenpy BBIUUCINTEIBHBIX CHCTEM, KOTOPOH 3aBeI0BaI
BIIOTH 10 2001 . B 3TOoT mepmon um ObUTH pa3paOOTaHBI S3BIKM OMHCAaHUS cIOXKHBIX cuctem: JIAPOT — mns
omucaHus poOOTH3MPOBaHHBIX Mpou3BoncTB; JIATET — mis omucanus mporeccoB npoektupoBanust; JIACKUT —
JUIS OTIMCAHMSI HAyYHBIX MCCIIEJOBAHUM. JTH S3bIKM OCHOBBIBAJIMCH Ha BBIACICHUM OTPAHHYEHHOIO Pa3sHOOOpasus
6a30BbIX MHKPOIJIEMEHTOB JEATEIBHOCTH, YTO IIO3BOJIMIO IPUHTH K aHAJIN3y JIUHTBUCTHYECKHX CTPYKTYp C
HEOIPEIeIEHHOCTHIO B PAMKaX HCKYCCTBEHHOT'O MHTEJUIEKTa X TEOPUH BO3ZMOXKHOCTH.

[MapamnensHo M.b. UrnateeB mpoBogui OosblIyro padoOTy Kak MO pa3paboTKe aJalTHBHBIX pOOOTOB
Pas3JIMYHOTO Ha3HAYCHHUA U BbIYHUCIIUTECIBHBIX yCTpOﬁCTB " CUCTEM JJId YyIIPaBJIICHUSA UMU, TaK U IO UX NPUMCHCHUIO
B CHCT€Max aBTOMAaTH3aIlMH MPOU3BOJICTBA, B UCCIIEOBAHUN OKEaHa M KOCMOCa, B BOOPYXEeHHbBIX cuiax. B 1968 r.
OH CO3JaJ MEepBbI B MHUpE MOABOAHBIA poOOT ¢ ympasieHueM oT OBM; B 1970 1. — mpoMBIIIICHHBIH po6OT ¢
BU3yabHOH afganTanueii. [3, ¢.120-130]

B 1971 r. Muxaun bopucoBnd WrHaTheB 3aIUTHI JOKTOPCKYIO IUCCEpTalMi0 Ha TeMy «Meton
M30BITOYHBIX TIEPEMEHHBIX JIJIST KOHTPOJISI, TUAaTHOCTUKY U KOPPEKIIMU BBIYHCIUTENBHBIX MPOIECCOB U TEXHUIECKUX
ycrpoiictBy. B 1972 1. mo 3amanuro akagemuka A.A. JIopomgHHIIBIHA OH pa3paboTayl IMIarafollyl0 IIECTHHOTYIO
MAaIIWHY — MPOTOTHI I BO3MOKHOTO JIyHOX0/1a — M OBIIT Ha3HAYECH 3aMecTUTeNeM IilaBHOro KoHcTpykropa ['KHT
CCCP mo pobororexnuke. B 1979 r. mpu mHenmocpeacrseHHoM ywactum M.b. VrHateeBa OBII MyIIEH HEPBBINA
TUOKUI aBTOMATU3MPOBAHHBIH IIeX MeTAI000paboTKM Ha JJHEMPONETPOBCKOM 3JIEKTPOBO30CTPOUTEIILHOM 3aBO/JIC.

IIpodeccopom M.b. UrHaTteeBeIM ObUT pa3zpaboTaH MeETOJX H30BITOYHBIX INEPEMEHHBIX U KOHTPOJ,
JIMAaTHOCTUKW W KOPPEKIMH BBIYUCIUTEIBHBIX TMPOIECCOB, METOJbI paclapalIeIuBaHUs BBIYUCIUTEIBHBIX
mporieccoB. B 1974 1. oH BeICTYnUI ¢ JokiagoM «PeKypCHUBHBIE MalIMHBI M KOMIIBIOTEPHBIE TEXHOJIOTHM» Ha
koHrpecce UOUII B Crokronsme. B 3ToM 1oknazie BrEepBble aHOHCHPOBAJIOCh HOBOE HAINpPaBJICHHE B Pa3BUTUU
BBIYUCIUTENBHBIX ~MAIIMH, KOTOPOE€ B IMOCICIYIONIUE JECSITWICTHS OBUIO pealm30BaHO BO  MHOTHX
BBICOKOITPOU3BOJIUTENBHBIX U BEICOKOHA/IEKHBIX MAIlIMHAX, CUCTEMaxX U ceTsx. [3, c. 124]

B 1979 r. mox pykoBOJACTBOM M NpH HemocpeAacTBeHHoM ydactuu M.B. UrnateeBa Obut paspaboTaH u
BHEJIPEH JKCIIEPUMEHTAJBHBIA 00pasel NepBoli B MHpE PEKYPCHBHOM MHOTOIIPOLIECCOPHON BBIYMCIUTEIHHOM
MaIIMHBl BBICOKOH IPOM3BOAMTEIHHOCTH M HAJIS)KHOCTH Ha COBPEMEHHOW 3JIeMEHTHOH 0ase. Pesymprar sTOM
pabots! Obl1 oTMeueH B ITocranosinennn 'KHT n Komuccun Ilpesunuyma CM CCCP ot 14.09.79 1. Ne 472-276
KaK Ba)KHOE MUPOBOE JOCTUXEHHE. [5, c. 127]
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3a rompl cBoel TpymoBod Oworpadmum  3aciayxeHHbIH Tpodeccop  Cankr-IletepOyprckoro
TOCYAapCTBEHHOT'O YHHBEPCHTETA adpOKOoCMHUUYeckoro npudopoctpoenuss M.b. VrnatbeB npoBesn MHOTOYUCIICHHBIE
UCCIe/IOBaHUsl B 00J1aCTH KHMOEPHETHKH, CUCTEMHOTO aHalli3a, BBEIYMCIMTENILHOM TEXHUKH M poOOTOTeXHUKH. OH
co3/lal HOBOE HAy4yHOE HAIpPaBICHUE — apTOHHMKA, B PAaMKax KOTOPOTO HU3y4yaroTcid CTPYKTYphl HMCKyCcCTBa Ha
IpeaMeT MX MCIOIb30BAHUSA B TEXHUKE M MPOTPaMMHPOBAHHMM; B MOCIEAYIOIIEM 3TO HaIpaBIE€HUE Pa3BUIIOCH B
KOMIUIEKC MCCIICIOBaHUI 10 cucTeMaM BUPTyallbHOH peaibHocTH. B 1994 r. M.B. UrHateeB ocHoBan OOuiecTBO
BUPTYyaJIbHOM peanbHOCTH, a B 2002 r. co3nan MexxayHapoaHbIH UHCTUTYT KHOEPHETUKU U aPTOHUKH, JTUPEKTOPOM
KOTOPOTO SIBISIICS BCE MOCIICAYIOIIHE TOMIBL. [7, ¢.74-77]

Ipodeccop M.B. UrnatheB siBisuics dienoM Hayunoro coBeta PAH mo MeTomosioruu MCKYCCTBEHHOTO
MHTEJUIEKTa, pYKOBOAUTENEM ceKIn knoepHeTnku loma yueHbix umenu M. I'opekoro PAH. CBoumu paboramu u
uHnnuaTuBaMu Muxaun bBopucoBnullrHateeB omepexan U Topomuil Bpemsa. O HEOPAMHApHOCTH, ILIUPOTE
WHTEPECOB U HAYYHOM KPYTo30pe CBUAETENBCTBYET Tako# (akT u3 ero omorpadum: B 1982 r. M.b. UrHnateeB ObL1
ymocroern [ocymapctBennoit mpemun CCCP B obmacTé JuTepaTypel W HWCKycCTBAa 3a CICHapHii HAay4HO-
nomysipHOTo KHHOQMIEMa «HenmoBek u podo» (cTynus «Jleanayuapumnemy», 1981 r.).

B 1988 r. B Jlenm3mate moxn pemakmmerd M.B. MrnatpeBa BBIIIa B CBET YHHKAJbHAs MOHOTpadus
«Kommetotepasie  urpel». CerogHs HHGOPMAIMOHHBIE CHCTEMBI Ha OCHOBE TEXHOJIOTHH JIONIOJHEHHOM |
BUPTYAJIbHOHN PEalbHOCTH BCE MIMpPE BXOAAT B )KU3Hb, PEANM3YIOTCA 00pa3oBaTebHbIE IPOIPaMMBI, TOCBAIICHHBIC
BUPTYaJIbHOU peabHOCTU. BMecTe ¢ TeM Mano KTo BCIOMHUT, yTo etl€ B 2004 r. pykoBogumomy M.b. UrHaTseBbIM
KOJUICKTHBY YYEHBIX Oblma mpucyxknaeHa mnpemusi Ilpesmmenta Poccum B obmacti oOpasoBaHus 3a paboty
«BupryanbHbie Mupbl yauBepcutetoB Cankt-IlerepOypray.[5, c.143-148]

Muxann bopucoBna UrHateeB CTOSUT Y HCTOKOB MH(OPMATH3aINUU POCCUICKOHM CHCTEMBI 00pa3oBaHMUA,
opraam3oBaB B 1980-1981rr. mon pykOBOACTBOM dYieHA-KOPPECHOHACHTa (BIOCICICTBHM aKaleMuka) AHIpes
Ierpomua EpmoBa mepseie B JleHWHTpame Bcepocchiickue KOH(GEPEHIMH I0 IMIKONBHOW wnH(popmaTHke. Bes
UCTOPHS 3THX KOH(EPEHIUI CBsI3aHa C MPeoOpa3oBaHMSIMH B CHCTEME 00pa30BaHMs U B JKM3HM Halllel CTpaHHI. [0,
€.54-57; 7, c.34]

Exeromuple KoH(eEepeHIMH TO MIKOIBHOH uH(pOpMaTnke u mpoOieMaM YCTOHYMBOTO pa3BUTHA,
NPOBOAMBINMECS HAa TPOTSHKEHMHM deThbipéx gmecsatwietnii B Cankr-llerepOypre  (Jlenmnrpanme) mox
HETIOCPEICTBEHHBIM pykoBoacTBOM M.b. MrHaTheBa, CHUCKAIH IIUPOKYIO M3BECTHOCTH JAJIEKO 32 €ro MpeAeTaMHu.
[To mepe pa3BuTHs MpollecCOB WH(OpMATH3ALMK TpeTepleBaia U3MEHEHMs TeMaTHKa JIOKJIaJOB YYaCTHHUKOB
KOH(pepeHIni, OTKIMKAasICh Ha NPOSBISIONIMEcs WHHOBalMH. Kaxkjas KOH(pEepeHIus HMella TeMaTHYeCKOe
MOCBAIICHNE 3HAMEHATEJIBHBIM JITaTaM KaK B HCTOPHUHU HaIlled CTpaHbl, TaK U B UICTOPUU MHPOBOI Hayku. braromaps
3TUM KOH(EPEHIHSIM CBOSOOpa3HyIO KOy IPO(OPHEHTAIIMH MPOIIUTH THICSYX HIKOJIBHUKOB U CTYAEHTOB, MHOTHE
U3 KOTOPBIX BBIOpAM CBOM MyTh B MHGOPMATHKY.[2, ¢.9-18; 3, C. 49-54]

B 1996 r. mo wununmatue M.b. HrnateeBa Oblno oOpa3oBano Cankr-IleTepOyprckoe otaeneHue
Poccuiickoro Ilaryomickoro kKomMuTeTra, OECCMEHHBIM TIpeJcenareieM KOTOporo u uieHoM Poccuiickoro
INTaryomckoro xomurera npu IIpesunnyme PAH M.b. oH ocraBancst 10 KOHIla cBOMX aHel. VMckpeHHe pasmenss
uneansl Manungecra Paccena — DiHimreliHa, npodeccop M.b. UrnateeB BHEC O0NBIION BKJIAX B OPTraHU3ALUIO U
MpOBEJEHNE MEXIYHapOIHBIX U poccuiickux [laryomckux meponpusatuii B Cankr-IletepOypre, B MOMyIIpH3aIfio
[Naryomickoro JBMKEHHUS, B TOM YHCIIE CPEH CTY/ICHTOB U aCIIMPAHTOB.

AKTyanpbHOM  NpPUKIAJHOW  3a7adell  COBEPIICHCTBOBAHUS  y4eOHO-BOCIMTATENBHOIO  IIpoliecca
M.B. UrHaTeeB cuUMTal aKTHBM3ALUIO HCIOIB30BAHUS KOMITBIOTEPHOH TEXHHMKH 00pa30BaTElbHBIX YUPEKACHUI B
HeNsIX TaTPUOTHYECKOTO BOCHUTaHMA. Takas TeMaTMka 3aHMMaja OOJIbIIOE MECTO B JIOKJIaJaX YYacTHHUKOB
koHpepernuii «lllkonpHas WHpOpPMAaTHKAa W TPOOJIEMBI YCTOHYHMBOTO pasBUTHS». B rom 65-metus [loGens B
Benuxoii OteuectBenHoi BoliHe M.b. IrHaTheB BBICTYNNI OAHMMHU W3 MHUIMATOPOB TMOATOTOBKU U MPOBEAEHUS
[lepBoro Bcepoccuiickoro KOHKypca MHTEPaKTHBHBIX TBOpPUECKHX paboT ywammxcss «CoXpaHHMM HCTOPHYECKYIO
namsaTh O BeTepaHax M 3amuTHuKax Hamero OteuectBa». Konkype, mnposenénnslii  Bceepoccuiickum
NeJarorndeckuM coOpaHueM, BbI3BaJl OOJIBIION OOIIECTBEHHBIN pE30HAHC, MMO3BOJIMI cOOpaTh OAHK YHHMKaIbHBIX
TBOPYECKHUX pabOT IOHBIX YIaCTHHUKOB, PEICTABIIAIONINNA HECOMHEHHYIO IIEHHOCTh KaK HCTOPUYECKOE HACIIEHE.

3a MHOTOJIETHMH NEpHOJ CBOEH TBOpUecKoi nesrenbHOcTH mpodeccop M.B. UrnateeB omyOimkoBain
ceeimie 500 HaydHBIX TpyHOB, MOHOrpa¢umii M n3zoOpereHnil. Bonblioe BHMMaHWE OH yIENsUT HpolaraHiue |
MOMYJISIpU3allid HAay4YHBIX 3HaHWH. BecbMa Iokas3aresibHO, YTO B CIHCKE OMYOJIMKOBAHHBIX MM TPYIOB TPETh
COCTaBISIIOT ydeOHO-TpakTHueckue mocooms. Cpoé 85-nmetne M.B. UrHatbeB oTMEeTHI IOOWMIEHHONW BBICTaBKOM
TpynoB u neknued B HamumonanpHoi Oubmmoreke B CaHkT-IlerepOypre, rae ObUIM MPENCTaBICHBI €r0 HAYJYHBIE
JIOCTIDKEHUSI K OCHOBHBIE ITyOJIMKAIINH.

B oxmno¥ u3 mocnegHux cBomx BeImenmux B cBeT MoHorpaduii: [IPOCTO KMBEPHETUKA/ Muxawmn
Wrnarses. — CII6.: Crpara, 2016. — 248 c., w1 — (cepus «IIpocto», ISBN 978-5-906150-78-3) aBrop H3I0KHI
CBOETO pOJa HAaydyHOE 3aBeIlaHHe OyAyIIMM IBITIMBBIM HccieqoBaressiM. Ha cTpaHWiax KHUTH TOMYJISIPHO
paccMaTpuBarOTCsl OCHOBHBIC MOJIOKEHHS KNOCPHETHKH KaK METaHAYKH: HEOMPEAEICHHOCTh, XaoC, 00paTHas CBSI3b,
MapajulelibHBle W BHPTyalbHBIE MHpPBI, aJalTHBHOCTh M  COBPEMEHHbIE KHOCPHETHYECKHE CHCTEMBI;
XapakTepu3yoTcsi BceMupHas mayThHa Kak OCHOBAa CaMOOPTaHM3alUM OOIIECTBAa, POOOTOTEXHHUUYECKHE CHCTEMBI,
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YMHBIE aBTOMOOWIIN U JOPOTH, a TaKKe 00CYKIAFOTCSI IPOOJIEMbI MOAEINPOBAHUSI CIIOXKHBIX CHCTEM, B YaCTHOCTH,
npoOJIeMbl ABHKEHHS JIUTOCHEPHBIX IUTUT, QYHKIIMOHUPOBAHUS TOPOJA KaK CJI0XKHOW CUCTEMBI Ha OCHOBE JIMHIBO-
KoMOuHaTopHoro mnoaxonga. Oco0o Beigemsm B cBoux myonmkanusx M.B. UrHateeB mnpoOnemy H3ydeHHs |
MO/ICTIMPOBAHMUS YEJIOBEYECKOTO OpraHn3Ma B IEJIsIX YMEHbLICHHs BpaueOHbIX omnoOok. KHura npeaHazHadeHna ais
HIMPOKOTO Kpyra 4YHUTaTeslell — HHXKEHEepPOB, MEJUKOB, apXUTEKTOPOB, IPOTPAMMUCTOB, YUUTENCH, BOEHHBIX,
SKOHOMHCTOB U BCEX, KTO HHTEPECYETCs IePCIEKTUBAMH Pa3BUTHUSA HAYKU U TEXHOJIOTHUIL.
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AHHOTAIUSA — AHAJIM3UPYIOTCA TPeHIbl MIKOJBHOIO0 Kypca HH(OPMATHKH Ha OCHOBe ero
Npe/CTABJIEHUs] B OCHOBHBIX IIKOJIbHBIX YdeOHHKaX HHpopmaTtuku. IlokazaHo, 4TO 3a BHeIlHei
PA3HOHANPABJEHHOCTBI0 IeJEBbIX YCTAHOBOK Y4YeOHBIX INPOrpaMM B pa3Hble BpeMeHHbIe IepPHOABI
CYIIeCTBOBAHMSA KYpPca U MHOro00pa3ueM aBTOPCKHX pPellleHUil CTOUT PS/l CTePKHEBBIX YCTAHOBOK.

KnroueBble cioBa— ImKoAbHAA HHGOPMATHKA, OCHOBbI AJTOPUTMH3ALUH, HHOOPMALUOHHAS
KYJbTYpa, Npenojasanue HHPOPMATHKH, HHPOPMALMOHHOE MO/IeJTUPOBAHHE.

|. BBEJJEHUE

VY4eOHUKH — 3TO Ta MaTepHanbHast, Kak CKa3aJi Obl apXeOoJIOTH, OCHOBA, KOTOPas MO3BOJIIET AOKA3aTEIbHO
u3y4yaTh pa3BuTHE O0Opa30oBaHHMs B KOHKPETHOH mpeamerHoil obOnactu. Jnsi WHOOPMATHUKM Kak JAWHAMHUYHO
pas3BuBaroIeiics chepbl HAYYHOH, TEXHOJOTMYCCKON M COIMAIbHOMN MEATCIbHOCTH TAaKOW aHaJu3 UMEeT 0co0oe
3HaueHHe. B oTiiMuMe OT APYruX LIKOJNBHBIX JUCLHUIUIMH 0a30BbIC YCTAHOBKH B ONpEICICHUH COJEpKaHHs Kypca
uH(OpPMATUKK B JOCTATOYHO KOPOTKHH MpPOMEXYTOK BpeMeHH (oT 1985 r. mo Hammx IHEW) NOABEPTajuCh
JIOBOJIbHO 3HAYMTENbHBIM TpaHcdopmanusaM. Llens npencraBineHHOi pabOThl — MPOBECTH aHAIW3 TOTO, KaK 3TH
TpaHcopMaluK OTpaKallkCh B Y4eOHHKax, 4YTO OOpa30BHIBAJIO YCTOHUYMBOE SAPO Kypca M KaKOBBI HBIHEIIHUE
TEH/ICHIIIH 110 OTHOIICHHIO K UCTOPUH IKOIBHOTO Kypca nHpopmaTuku B CCCP u Poccun.

11. KIIFOYEBBIE OCHOBBI AHAJIM3A TPAHCOOPMALIMIA

Heo0XoauMo KOHCTaTHPOBaTh, YTO B Pa3HbIC IEPUOABI peaH3alUH IIKOIBHOTO Kypca HH(MOPMATHKH
MMEJIM MECTO BECbMa Pa3HOPEUYMBEIC IICJICBBIC YCTAaHOBKH. VX aHanmu3 mpoBomwics B psaae pabot (cMm. [1— 3]), Ha
KOTOpBIE MBI, B YaCTHOCTH, OyJeM OMMPATHCS B HAILEM HCCICAOBaHHH. B COOTBETCTBHM C THM €CTECTBEHHO
OCYIIIECTBIIATh AHATU3B PaMKax BO3HUKIIEH meprou3aiui. JleTansHo Takas nepuou3ays onucana B [4]; Mbr asist
y100CTBa YUTATENS KPATKO €€ BOCIIPOU3BEAEM.

Hauanvuwiti nepuoo (1985 — 1991 22.) Wneonorus kypca MHPOPMATHKH B 3TOT MEPUOI — BceoOImas
KOMIIBIOTEPHAs TPAMOTHOCTb.

Texuonoeuueckuti nepuoo (1992 — 2004 22.) CokpamieHrue B Halei cTpaHe OOMIECTBEHHOTO MPOU3BOJICTBA
U, TIpeXJE BCEro, €ro CTaHOBOIO XpeOTa — TKENOH NPOMBIIUIEHHOCTH — JAENaeT NPO(ECcCHIO MPOTrpaMMucTa
HEHY)KHOM B Tex o00béMax, Kakue ObUIM TIpexJe. 3aTo BO3HHMKACT NOTPEOHOCTH B  IOJB30BATENAX
MH()OPMALMOHHBIMH TEXHOJIOTHAMH, 0€3 KOTOPBIX HapOXKIAIOLIHICS YacTHBIM Ou3Hec kak 0e3 pyk. Kypc mkosisHOM
MH(OPMATUKH CTAHOBUTCS KypCOM MH(QOPMAIMOHHBIX (B OCHOBHOM O(HCHBIX) TEXHOJIOTHI.

Tpeoxpusucnuiii nepuoo (2005 — 2011 2e.). TepMuH «IpeAKPU3UCHBIN MEPHOA» OBUT BBEJCH HaMHU B [5] ¢
00CTOATENBPHOM apryMeHTalyel, KOTOpYI0 MBI 3/1€Chb BOCIPOM3BOAWTH HE OyneM. OTMETHM TOJBKO OIMH W3
BBIBOJIOB TOH cTarhi: «Co3maercs OIIyIIeHHe, YTO OKOHYATEeIbHO OyIeT yTpaueHO EIMHCTBO B IOAXOAaX K
npemnoaaBanuto uapopmarukm» ([5], ¢. 15). Toif ke TOUKH 3pEHHS MPHUACPKUBAIOTCS aBTOPHI [2], ¢. 2: «B Kakux-1o
pernoHax XOpOIIO HJET MPOrpaMMHPOBAHHE W KypCc HH(POPMATHKH CTAHOBUTCS IO TPEHMYILECTBY KypcoM
MPOTPAMMHUPOBAHMS; THE-TO, HANPOTHB, NPUBIIOCH H3YYCHHE CPEACTB HH(POPMAIMOHHBIX TEXHOJOTHH Ha
KOMITBIOTEPHOM YPOBHE U BCE OCTAIbHBIE BOIIPOCHI PACCMATPUBAIOTCS MEXIY IPOUUM.

Hoeuwuii nepuoo (2012 —2022 2ce.). WUT-mHIyCTpHsS CTAHOBHUTCS OJHHUM H3 BaXKHEHIIUX CEKTOPOB
TPOKIAHCKOW W BOSHHOW HKOHOMHUKH. PykoBomcTBo Beaymux WT-komMmanwii HacTOSTENLHO (GOPMYITUPYIOT
HEOOXOJIMMOCTh BO3BpaTa K TPHOPHUTETY OOYYCHHS AaNTOPHUTMHU3AIMH W MPOTPAMMHPOBAHHIO B IIKOJBHON
undopmaruke [6]. OTMeTHM, 4YTO ONACHOCTb 3aMbIKaHHS B H3YYe€HHMH WHPOPMATHKUA TOJIBKO chepoi
MHPOPMALMOHHBIX TEXHOJIOTHH OCO3HAa&TCs He Toiubko B Poccmm. Botr Beimepikka m3 otu€ra KopomeBckoit
aKaJeMHH HH)XCHEPHBIX Hayk Bennkobpuranuu [7]:

«The current delivery of Computing education in many UK schools is highly unsatisfactory. ... Many
pupils are not inspired by what they are taught and gain nothing beyond basic digital literacy skills such as how to
use a word-processor or a database. ... In particular there needs to be recognition that Computer Science is a
rigorous academic discipline of great importance to the future careers of many pupils».

B TOT K€ mepro MPUXOIUT OCO3HAHKE, YTO OJTHOM M3 IIeNIeH MKOJBHOT0 Kypca HH)OPMATHKH JTOJDKHO CTaTh
(hopMupoBaHUE y yHaINXCS €AUHON HHPOPMAIIMOHHON KapTHHBI MUPA, TIOHUMaHHE UMH OOIINX 3aKOHOMEPHOCTEH
MHPOPMAIMOHHBIX TPOIECCOB, poJid MoaenupoBanus u Gopmammzanuu. B gokmage K.K. Konmuna Ha 1-m (1, mo-
BUAUMOMY, nociienHeM) Cwe3zne yuureneid nndopmaruky [8] riiaBHBIM TE3UC COCTOSUT B TOM, YTO MH(popMaruka
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MpU3BaHa YIUTh KU3HU B HHPOPMAITMOHHOM OOIIECTBE, UCIOJIB30BaTh €TO IMO3UTHUBHBIE BO3MOXKHOCTH M M30eraTh
HEraTHUBHBIX BO3JACUCTBHIH.

Me1 natupyeM okoHuaHue 3Toro repuoaa 2022 rogom (4to He ObLIO caenaHo B [4]), MOCKONBKY TTaHIEMHsI
KOpOHaBHpyca NpHBEIa K B3PHIBHOMY pPOCTY HCIIONb30BAaHMSA AMCTAHIMOHHBIX TEXHOJOTHWH BO Bcex cdepax
JEATCIIPHOCTH YENOBEKAa — M IPOM3BOJICTBEHHBIX, W COIHMANBHBIX. Bpsx au B 3TOM NpOM3OHAET BO3BpaT K
«IJOKOPOHABUPYCHOM 3M0Xe». YKa3aHHbII ()EHOMEH HaBepHsKa HaWAET CBOE OTPaKeHHS M B IIKOJBHOM Kypce
undopmaruku. He cpasy, Ho, Ha Ham B3I, gocrtaTrouHo ObicTpo. KoHewHo, nata 2022 mporHoctudeckasi, TeM
MHTEpecHee OyAeT y3HaTh, MOATBEPIUTCS JIH IPOTHO3.

Bropoi#t ximroueBol OCHOBOM aHanm3a TpaHCQOpPMAamuii Kypca SBISETCS BBIACICHHE OCHOBHBIX
JUJaKTHYecKuX JUHUH. OHM OBbUIM KOHCTUTYHpoBaHbl B exepanbHOM TrocynapCTBEHHOM 00pa3oBaTeIbHOM
craggapre (®I'OC) 2004 roma [9], HO (akTHUecKH TOSBUINCH TIOCIE COBEIIAHUS, MPOBEICHHOTO
Tl'ocynapcrBennsiM komuteroM CCCPnio HapoanoMy oOpazoBanuio B 1989 r.(T.e. emie B HayallbHBII HEepHON), C
aBTOPaMH CYILECTBOBABIINX B TO BPeMsl Y4€OHUKOB. DTH TUIAKTHYECKUE TMHUH TaKOBBI:

— uHpopManus 1 HHGOPMALMOHHbIE TIPOLIECCHI;
— HH(OPMAIMOHHBIE TEXHOIOTHUH;

— aJITOPUTMHM3AIMS U IPOTPaMMHUPOBAHNE;

— OCHOBBI BBIYHCIIUTEIEHON TEXHUKH.

ITozxe, B ®I'OC 2010 roma (B pemakmuu 2014 r1.) mosBuiach emE OfHA TUAAKTHUYECKAs JUHHS —
couyaibHas HHPOpMaTHKa.

111. OCHOBHBIE TPAEKTOPHU U Y3JIOBBIE TOUYKH TPAHC®OPMALIMN YUYEBHHUKOB IIIKOJIbBHOM MTHOOPMATUKHU

HecmoTps Ha TO, YTO BBEACHHIO Kypca HH(POPMATHKK B INKONY IMPEANICCTBOBAA KOJOCCAIbHAS
npenBaputenbHas pabota (cm. [10]), ero mosBieHHE B MIKOJBHOM paciicaHdy ObLIO BHe3amHbIM: 28 mapra 1985
roga Beimwio moctaHosneHne Ne 281 [K KIICC u Coseta munanctpoB CCCP o BBeZieHHH ¢ CEHTSAOPS TOTO Ke To/a
Kypca «OcHOBBI HH()OPMATHKH U BEIYUCIATEIFHON TEXHUKH» B CTAPIINX KiaccaxX 00Imeo0pa3oBaTeIbHOMN MIKOIBL.
Hu moaroToBiIeHHOTO YYHTENBCKOTO KOpITyca, HM TEXHUYESCKOTO OCHAIICHUS IIKOJ KOMITBIOTEPHOH TEXHHKOH He
oput0. B mione u mrome 1985 roma ObUTH IPOBEICHBI MAaCCOBBIC OJHOMECSYHBIC KYPCHI MO TOATOTOBKE YUHTEICH
WHPOPMATHKH, pEKPYTHPOBAHHBIX M3 T€X IIKOJBHBIX IpenogaBareield, Koro CMOTIa BEICIHTE MKoda. Y 310 Obumn
JTAJIEKO HE BCET/Ia YUUTEN S MaTeMAaTHKU WU XOTs OblI pr3uku. BeTpedanucs u yauTens Gu3KyIbTYpPEL.

B aroii curyanum ObuT BBEIEH Tak Ha3bIBAEMBIH «OE3KOMIBIOTEPHBIN BapHaHT» Kypca MHPOPMATHKH.
Y4eOHUKOM T10 3TOMY BapHaHTy ctayio yuebHoe mocobue [11, 12]. B mocobuwn [11], mpeanazHauyeHHOM JUTsi IEPBOTO
rofia U3yYeHUs! Kypca M M3TOTOBIISABIIEMCS] BOCEMBIO aBTOPAMH TOXKE B «II0KAPHOM TIOPSAKE», N3Jarajich OCHOBBI
AITOPUTMU3AIMK C KCIOJb30Banue Pycckoro Anropurmudeckoro S3eika (PAS). B moco6uu [12] packpsiBanocsk
yctpoiicteo OBM (Ha mpumepe [IBK-2M, koTtopoi, KOHEYHO, B MIKOJAX HE OBILIO), paccCMaTPHUBAIUCH S3bIKU
nporpammupopanus PATIMPA u BEMCHUK, a Takxke 1aHO KpaTkoe m3ioxenue ponmu IBM B xu3HM o6mecTsa
(pazymeertcsi, B paMKax CYIIECTBOBABILETO B TO BPeMs B3IVIAAA Ha 3TY JKU3HB) U BHJEBIINECS TOTJa MEPCHEKTHBHI
pa3BUTHA KOMIIBIOTEPHOI TexHMKH. Kak BHIHO, 37ech (haKTHUECKHU NPEICTaBJICHBI JABE TUNAKTUYECKHE JIMHUM: 1)
ANTOPUTMHU3AIMS U IPOrpaMMHPOBAHHE; 2) OCHOBBI BEIUMCIUTENbHON TexHUKH. [Ipennonaranock, 4To 3a ABa roaa
COBETCKasi MPOMBIIUICHHOCTh HAJIAJIUT BBIYCK NMEPCOHANIBHBIX IIKOJIBHBIX KOMIIBIOTEPOB, IIO3TOMY B TO K€ BpeMs
Obu1  O00BSBIEH KOHKYpC Ha CO3JaHMe Yy4YeOHWKa /Ui KOMIBIOTEPHOTO BapHaHTa M3YYCHHS Kypca,
OPHEHTHPOBAHHOTO HA MCIIOIb30BaHNE TEXHUKH, KOTOPasi T0JDKHA ObUIA ITOSIBUTHCS KaK pa3 K MOMEHTY IOJIBEICHHS
UTOTOB KOHKypca. Hukakoilf oduIManbsHO yTBEpKISHHOW NpOrpaMMbl Kypca HE CYIIECTBOBAJO, M aBTOPHI,
coOpaBIIrecs: NpeICTaBUTh CBOM Yy4eOHMKHM Ha KOHKYpPC, OPHEHTHPOBAIMCH HA yKa3aHHOEe ydyeOHoe rocobue u
coOCTBeHHOE NOHMMaHMe Kypca. Kak OJHOMY W3 3KCIIEPTOB 3TOT0 KOHKYpCa, MHE JIOBEJIOCH IO3HAKOMHTBCS C
HEKOTOPBIMH U3 3THX Yy4eOHHMKOB. K coskaseHMIo, OONBIIMHCTBO M3 HHUX OBUIOHECOCTOSTENbHBIMH Kak C
COJIEPXKATEIBHON, TAK U METOANIECKOM TOUEK 3PCHHUS.

[Mo6enutenem koHKypca cTan yuebHuk [13]. HecMoTpst Ha TOBOJBHO 3HAYMTEIBHOE YHUCIO METOAUYCCKUX
norpewHocteid [14], 310 6bUT HACHHO BBICTPOCHHBIA M YETKO CTPYKTYPUPOBAHHBIA Kypc, B KOTOPOM 00O3HAYCHBI
Bce 4 naupakTHdecKwe IWHWM Kypca. bomee Toro, B HEM yKe MOSBHICS pa3lel, IMOCBSIMIEHHBIII OCHOBaM
MaTeMaTHYECKOH JTOTUKH (0€3 KOTOPOTo CEeroAHs HEeMBICINM HU OIWH y4eOHUK MH(OPMATHKH), pacCMaTPHBAIOCh
MOHATHE MAaTEeMaTHYECKOM MOJEeNH, a TakXKe IPHUCYTCTBOBAN pa3feNl ¢ OOCYXAEHHEM BOIPOCOB BepHUpHUKAINH
aJTOPUTMOB (JJaXKe CETOJHS 3TO MpeporaThBa yriiyoJ€HHOTro, a He 6a30BOro Kypca WHGOPMATUKH). YUeOHUK OBII
pEeKOMEH/IOBaH K HcHonb3oBaHUIO ['ocymapctBeHHBIM kKomureToM CCCP mo HapomHOMy 00Opa3oBaHUIO Kak B
KOMITBIOTEPHOM, TaK ¥ B 0€3KOMITBIOTEPHOM BapHaHTaX.

B Ceepanoscke, 6maronaps ycumusam akagemuka H.H. Kpacosckoro, nupexropa MHCTHTYTa MaTeMaTHKA U
mexaHukd YpOAH CCCP, y6enuBmiero o61acTHeIe MapTHITHBIE OPTaHBl B HEOOXOANMOCTH KOMITBIOTEPHOTO Kypca
nHPOPMATHKH, OBUTH BBIACIEHBI CPEACTBA HAa NPHOOpPETEHHWE I IIKOJ KOMIbIOTepoB PoboTpon —1715
npousBojcTea ['/IP m smoHckux kommbiorepoB SImaxa. B cBs3u ¢ stum BHyTpu CBepanioBckod oOmactu ObuI
OOBSBIICH CBOM KOHKYPC Y4eOHHKOB AJI KOMITBIOTEpHOro Kypca nHdopmaTtuku. [lobeautenem cran yueOHuk [15].
YroObl ero MOXXKHO OBLIO HCIIONBb30BaTh B IIKOJIAX, ObUT moiydeH rpud MunucrepcrBa npocserieHus PCOCP.
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TToaTOMY MOXHO CUHTATh, UTO 3TO MEPBHI HIMEHHO POCCHICKHUI yaeOHUK 1Mo nHpopMaTuke. OH MOTYyIUI TOBOJIHHO
3HAUMTENbHOE paclpocTpaHeHne B 3aypaibe — Kpome CBepUIOBCKOM, OH UCHOJb30Baica B OMCKOH,
HoBocubupckoii u apyrux obnactsx, a Takxe B [Ipumopckom 1 XabapoBCKOM KpasiX.

B 1990 rony mosBuiics y4ueOHMK [16], KOTOPBIAH MOMXHO paccMaTpuBaTh KaK HEKYI0 pPEHHKapHAIHIO
yuebunkoB [11, 12] B TOM cMbIcie, YTO WX TJaBHas OUIAKTHYECKas JHHHS — 3TO alTOPUTMHU3AIHNS |
MPOTPaMMHUPOBAHKE HA PYCCKOM aJITOPUTMUYECKOM SI3BIKE.

Vuebuuk [13] moBoabpHO GBICTPO coIeN €O ClieHsl, a yueOuuku [15] u [16] 6suti BocTpeGOBaHbI B TEUCHHE
BCETO TEXHOJIOTHYECKOTO TEepPHOAa BBUAY clIaboil OCHAIIEHHOCTH IIKOJN KOMITBIOTEPHOW TEXHHKOW, JOCTATOYHOM
JUISL YIOBJICTBOPUTEIBHOTO TIPEToJaBaHusi HHGOpMaIMoHHbIX TexHooruit. Jlaske B ®T'OC 2004 r. [9]3Byunt: «B
Cllyyae OTCYTCTBUSI JOJDKHOW TEXHHUUYECKOM 0a3pl 00pasyromuiicss pe3epB BPEMEHH PEKOMEHIYETCsl UCIIONB30BaTh
st ©ojiee TIyGOKOTO M3y4eHMs pasjielia anropurMmu3ais».C MEeTOJANYECKOM TOYKHM 3PEHHs 3TH JBa y4eOHUKA
00beMHsIA UIesl UCIIONB30BaHKs yIeOHBIX HCIOMHUTENEeH. BhICOKas METO0IOTHIECKas U METOIMYECKas POjb
9TON WIed 0OOCHOBaHA BO MHOTUX paboTax, pe3toMe KOTOphIX mpuBeneHo B [4]. Ho mpuHIMNUATIEHOE OTIHYKE
yuebnuka [15] ot yueGumka [16] cocrossio B TOM, YTO €ro TiaBHAs JUAAKTHYECKas JHHUSI — WHoOpManus u
HHGPOPMAIHOHHBIE TIPOIECCHL. DTO Mo3BOMWIO yueOHHMKY [15] B coorBercTByrommx wmomudukamusx [17, 18]
TIePEXKUTh TIPEIKPU3NCHBIM MMEPUOJ, KOTIa Hes MCIONB30BaHNs YUeOHBIX MCIONHUTENEH OblTa (PaKTHUECKU IO
sanperom [4]. C 2012 roma, kak OBUIO YK€ CKA3aHO, BO3BpAIacTCA WHTEPEC K alTOPUTMH3AINHA |
TPOTPaMMHUPOBAHHUIO, BO3BPAIIAETCS K KM3HN B OOHOBIICHHOM BapHaHTe U yueOHuK [16].

B TexHOMormueckuii meproa MOSBUIOCH MHOTO PA3IHYHBIX YYEOHHKOB M y4EOHBIX MOCOOMH, B KOTOPBIX
JIETAILHO PAcCMaTPUBAINCh KOHKPETHBIE O(QHCHBIE MTAKEThI MPHUKJIAIHBIX MporpamMM. /It MHOTHX aBTOPOB 3TO OBII
Hactosimuii KioHZalk, NOCKONBKY Kakgas OOHOBICHHAas BEPCHS IPOTPaMMHBIX HPOAYKTOB OOHYIsIa
BO3MOXKHOCTB HCIOJIB30BaTh YK€ MMEBIIHECS MOCOOUS M MOo0YXKIaja CO3AaBaTh HOBBIC. ABTOPHI y4eOHHKOB [17,
18]u3HauanbHO 3aHAIM HO3ULHUIO, YTO YYHTh HANO HE «KHONKOHAKMMATCNBCTBY», a OOIIEMy MOHHMaHHUIO
(hyHKIIMOHATIBHBIX BO3MOXHOCTEH O(QHCHBIX HHCTPYMEHTOB. A OCBOCHHE KOHKPETHBIX Bepcuil O(UCHBIX MPOTPaMm
JIOJDKHO OCYLIECTBIISITBCS. 4Yepe3 YMEHHE HAXOIUTh HYKHYI0 HMH(GOPMAIMIO B CIPABOYHBIX CHCTEMax STHX
nporpamMm. U ecim emé B 2000 roxy 3TH y4eOHUKH TOTy4Yaid OTPUIATENbHBIE PELIEH3UH M3-3a TOTO, UTO B HEM HE
paccmatpuBaercs mocienusas Bepcus WORD’ammu EXCEL’s, to k 2004 umes UMEHHO (HYHKIHOHAIBHOTO
0o0y4eHHs HCIOJIb30BaHUI0 O(MHUCHBIX NMAKeTOB ObLIa BOCHPHHATA OOJBIIMHCTBOM C(OPMHPOBABIIUXCS K TOMY
BPEMEHH aBTOPCKMX KOJUIGKTUBOB, CO3[aBaBLIMX MAacCOBO IIPUMEHsAEMble Yy4YeOHMKM WHPOpMATUKU (Tak
Ha3biBaeMble «IlepMmckas Bepcusi», «llurepckas Bepcusi» u apyrue). Hamo Takke mMmers B BUAY, YTO K 3TOMY
BpPEMEHH MOSBWICS Kypc WHPOpPMATHKM CHadana B 8§ — 9 kilaccax, a 3areM U B 7 — 9 Kiaccax, KyJa B OCHOBHOM
MePEeMECTIIIOCh U3ydeHHe O(UCHBIX TEXHOJIOTHH, He rcye3as B To ke BpeMs u3 nporpamm 10 — 11 kmaccos. B ato
JKe BpeMsl B OoJiee Miaamnx Kinaccax (B TOM 4HCIIE, B HAYaIbHOW IIKOJIE) MOSBISIOTCS MPOIEIEBTHUECKHE KYPCHI
nH(OpMaTHKH, a Takke (aKyJIbTaTUBHBIE KYPChl YIIyOJIEHHOTO M3ydeHUs MH()OPMATHUKH M HPOTPaMMUPOBAHMUSL.
Ms! He OyeM Ha 3TOM IOIPOOHO OCTaHABJIMBATHCS B CHILy OTPaHNYEHHOCTH 00bEMaA CTAaThH.

B 2004 rtomy c¢ mnpunitmeM @®I'OC mnpuHOMOHATBFHO MEHAETCS KOHIENNUs pa3paboTKh KypCcoB
nHpopMaTHKy. JleKnapupyroTcs TOJIBKO OCHOBHBIE TUJAKTHIECKUE JIMHUN M 00513aTeIbHBIE PE3YIbTaThl 00y4YeHHs B
(opme 3HaHMA-yMEHUs-HaBBIKHM (Tak HaszbiBaeMmble 3YHer). OTCyTCTBHE €AMHBIX ITPOTPaMM, a TaKKe OPUCHTHUPOB
IyOMHBI M3YYeHHWs TeX WIM HHBIX BOIPOCOB M IIOCIYXXWJIO NPUYMHON BO3HMKHOBEHHS TOTO Pa3zHOOOpasus
nanpamadTa yaeOHOM IuTeparypa, 0 KOTOpoM ropopuiioch B pazaene |l. M ecnu B HauanbpHBINH niepuon B 1989 roay
Ha COBELIAHNH aBTOPCKUX KOJJIGKTUBOB JICHCTBOBABIIMX TOTJa YUeOHHKOB ObliIa BhIpaOOTaHa KOHCOJIMIANPOBAHHAS
MO3MIHKSA 1O BCEM OCHOBHBIM BOIpocaM copepkanus, To B 2004storo caemano He Obuto. B pesymberare
neiictBoBaBme ¢ 2004 mo 2010 rr. y4eOHUKM BecbMa pa3iMYaJIUCh 110 COJEPIKAHHIO, CTPYKType, OOBEMY
MaTepuana. B GonpmmHCTBE CitydaeB 00bEM OBLT M30BITOYEH MO OTHOMICHHIO K KOJMYECTBY PEaJbHOTO Y4eOHOTO
BPEMEHH. DTO MO3BOJISIIO YIUTEINIO BEIOUPATh TOIBKO TOT MaTeprall, KOTOPHIA eMy ObUT y100eH I penoJaBaHus,
a sl aBTOPOB PACIIMPSUII0 KOHTHHIEHT BO3MOKHBIX MOTpeOuTENel 1 yBeIMUMBaIo 00beM yueOHnKa (Y HEKOTOPBIX
10 500 c.). C BBexenuem B 2009 r. B mratHblil pexxuM ExnHoro rocynapcrsenHoro sk3amena (EI'D) curyarus
Hauaja MEHSThCS, IOCKOJIbKY INIaBHOM LIETIbIO CTAJI0 U3Y4YEeHUE TOr0 MaTepuana, KoTopelid BxoauT B EI'D. Oto crtano
(axTopoM hopMHPOBaHHS OIIPEAEIEHHOTO COJIEPKATENHHOTO A/pa BceX yueOHnKoB nHpopMaTuku. K coxanenmuro,
OCHOBOW Marepuaina, orOmpaemoro B EI'D, Obum He wunmeiiHple NpUHIHUIEB, 3anokeHHble A.Il. EpmoBeiM, a
BO3MO)KHOCTH aBTOMAaTH3MPOBAaHHOW MPOBEpKH paboT ydammxcs. [1oaToMy 3HauMTENEHOE MECTO CTalIN 3aHMMAaTh
OCHOBBI MAaTEeMaTHYECKOW JIOTUKH, KOJUPOBAHMSA HWH(POPMALMH, CHUCTEMBI CUHCICHHS, aNTOPUTMH3AIMSA IS
Pa3IMYHBIX MCTIOMHATENEH U MPOTPAMMHUPOBAHUE Ha HEKOTOPBIX sI3bIKax (B TOM uuncie Ha s3sike KyMup u3 [16]). B
CIIOKUBIIEHCS cuTyannu u3 y4eOHuKoB 10 — 11 kmaccoB OBIIO MOYTH BBITECHEHO HM3y4eHHE HH(OPMAIIMOHHBIX
TEXHOJIOTHH (4TO, MOXET ObITh, HE TaK MPUHIUIHAIBHO, OCKOJBKY UM 3HAaYHUTEJIbHOE MECTO BbIAEIEHO B 7 — 9
Kiaccax), a quHusA «MHbopManys M mHPOPMAIMOHHBIE MPOIECChD» OBblIa MPEICTaBlIeHa BEChbMa MOBEPXHOCTHO.
Coscem ucue3 paszuen «OCHOBBI BBIYHCIUTENBHON TEXHUKI» (B yueOHHKe [18] oH ocTancs B paMkax yriiyGaéHHOro
M3y4eHUs] ”HPOPMATHKN).

Beenennbiii B 2012 roay HoBeiii @I'OC HECKOIBKO YPaBHOBECHI CHTYAIIMIO, TaK KaK COACPIKAT yXKe U

MPUMEPHYIO IPOTPaMMYy C SBHBIM YKa3aHHUEM TeM, ITOJICKAIINM 00s3aTeNbHOMY W3YUEHHIO0. B MX 4mciI0 BXOIMIM
TEMBI, CBS3aHHBIC C TCOPCTUYECCKUMHU OCHOBaMHU Teopuu HHGOpManmu v MHOOPMAIIMOHHBIX MPOLECCOB (B TOM
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yucie, THGOPMANMOHHOTO ¥ KOMITBIOTEPHOTO MOJEINUPOBAHMS), 1 OCHOBBI PAOOTHI B INI0OATBHBIX KOMITBIOTEPHBIX
ceTsiX. bpIIo ycuileHO BHUMaHue U K BOIIPOCaM KOMIIBIOTEpHOH Oe3onmacHocTH. M3 y4eOHUKOB, KOTOpPBIE CO3/IaHbI B
cootBerctBuu ¢ 3TuM PI'OC, ceromHs Haubonee UCMONb3yeMbIMU siBisitoTest [17 — 22]. Ha comepxatensHOM
YPOBHE BCE 3TH YUeOHHKH OJNN3KH, HO OTJIMYAIOTCS MOPSIKOM M3y4YEHUS TEM M aBTOPCKHM BHIEHHEM METOIUKH
IpenojaBaHus Kypca, UYTO OTPaXXEHO B COOTBETCTBYIOIIMX METOAMYECKHX MaTepuaiaxX, CONPOBOXKIAIOIIUX 3TH
KOMIUIEKTHI Y4E€OHUKOB.

B teuenne pspa net obeyxnaercs npoekt @I'OC crnenyroniero nokonenus. Ero npezmonaranock BBECTH B
2018 romy, oJHaKO 3TO HE NPOU3OILIO U J0 CEroAHsAIIHEro AHs. [103ToMy NeHCTBYIOT yKa3aHHbIE BBINIE YICOHUKH,
MOZIBEpTaroNIiecs] He3HAYUTENbHBIM JIopaboTkam. B arom ®I'OC mpeaycMOTpeHbl KOHKPETHBIE YKa3aHUs, KaKkue
TEMbI B KakOM rojy oOy4eHUs JOJDKHBI M3ydaThCs. DTO, pa3yMeercs, NMpUBEAET K eIé Oobliel KOHCOIUIaluH
yueOHOro Marepuaja B Y4eOHHKax, B TO K€ BpeMs JIMIIas aBTOPOB BO3MOYKHOCTH BBICTPaMBaTh COOCTBEHHYIO
JOTUKY W3JIOKCHHSA. BO3MOXHO, YTO aBTOPHI CYIIECTBYIOIIMX YYEOHHKOB HE CMOTYT IIEPECTPOUTHCS B ITY
MPOAMKTOBAHHYIO CBEPXY JIOTHKY, MOCKOJBKY MECTaMH OHa INPEACTAaBIISIETCS BECbMa HEECTECTBEHHOW M SIBHO
OTpa)kaeT BKYCOBBIE NPEANOYTEHUS TeX, KTO JaHHBIM IPOEKT mpeanaraeT. B 3ToMm ciydae MpOU3OWAET CMEHa
CYIIECTBYIOIMX y4eOHNKOB. HO ecTh m apyrast mpHdHHa, TO3BOJIAIOIAs IPOTHO3UPOBATH JOBOJIBHO 3HAYUTEIIHHbIC
W3MEHEHHS B KOMIUIEKTE y4eOHWKOB, M 3aTPOHET OHA, BECbMa BEPOSTHO, HE TOJNBKO YYCHHUKH WH()OPMATHKH.
[Mannemust koponaBupyca2020 rosja IoKaszana HEAOCTATOYHYIO IPHIOAHOCTh CYIISCTBYIOIIMX Y4YeOHHKOB K
YCIIOBUSIM JIMCTaHIIMOHHOTO oOpa3oBanus. HeoOxomuma Oosiee TecHas HMHTErpanys AWCTAHIIMOHHBIX CPEICTB
00pa30BaHMs U TPAJUIMOHHBIX yueOHUKOB. U peub HAET BOBCE HE O TOM, UTO HA CMEHY KHIXKe OyMaXKHON IpUAET
anekTpoHHas. KapanHanbHOE MpenoyioxKeHHe COCTOUT B TOM, YTO YY€OHHKM B UX HBIHEUIHEH JIMHeHo#i (opme
U3JI0KEHUS MaTepHaia HCYEe3HYT BOOOILE.

1V. BbIBO/IbI U 3BAKJIIOYEHUE

[IxonpHBIA Kypc MH(GOPMATHKH, ¢ TOYKH 3peHHs OOIIell TeopuH pa3pabOTKH COAEpKaHUS IIKOJIBHBIX
KypCOB, MHTEPECEH TEM, YTO OH €AWHCTBCHHBIH, AJSI KOTOPOTrO ObUIa M3HAYAIbHO pa3paboTaHa KOHLETLHS. JTO
MIO3BOJISIET HMCCIIEAOBAaTh, Kakue (PakTOpbl M KakK BIHMSIOT HAa OTPa)KEHHE KOHIEIIMHA B PEAJbHO CO3[aBAEMBIX
yueOHHKax. K TakoBBIM, Kak MBI BUJUM, OTHOCATCS COOCTBEHHOE Pa3BUTHE NMPEIMETHOH 00macTy (B JaHHOM ciIydae
KOMITBIOTEPHBIX, HH()OPMAIMOHHBIX M IJIOOATHHBIX KOMMYHHMKAIIHOHHBIX TE€XHOJOTHIl), N3MEHEHHUS B CTPYKTYype
MPOU3BOJICTBA (POCT BocTpeboBaHHOCTH M T-criennanicToB) U qake M3MEHEHNE COLMANBHON cdepsl (B YaCTHOCTH,
MOSBIICHUE COIMAJBbHBIX MHTEpHET-ceTed). DTO MHOrAa co3aéT BIEYATICHHWE 3HAYMTENbHBIX OTKJIOHEHUH OT
HCXOJIHOW KOHIIEMIINH, OJJHAKO B PEATbHOCTH OKa3bIBaeTCs €€ pa3BUTHEM U OoJiee TITyOOKUM MOHUMaHUEM.

M CTOYHUK ®PUHAHCHUPOBAHUA

Paborta BbInoNIHEHA TPH (PUHAHCOBOH MOJAEPIKKE B PAMKaX MPOEKTA MOBBILICHUS] KOHKYPEHTOCIIOCOOHOCTH
(Cornamenue Mexxay MuHHCTEpCTBOM 00pazoBanus U Hayku Poccuiickoii depepanuu 1 YpanbckuM ¢enepaibHbIM
yauBepcuteToM oT 27.08.2013, Ne 02.A03.21.0006).
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POXXJIEHUE IIKOJHLHOT'O KYPCA HH®OPMATHUKU: SKCITEPUMEHTAJIbHBIN ACIIEKT

Huna AponoBHa ['eitn
Ypansckuii henepanbHBIi yHUBEpCHUTET, T.EkatepunOypr, Poccus
n.a.geyn@urfu.ru

AnHoranus — Kypc mHpopmMaTuky, BBeJeHHbIIi B IIKOJBLHYI0 mporpammy B 1985 roay, mpu ero
pa3spaboTke mox pykoBoacTBoM akajgemuka A.Il. EpmoBa MMen kak TeopeTHYecKyl0 OCHOBY, TaK H
IKCMEPHUMEHTAILHYI0 COCTABJISAIONIYI0. AHATU3UPYETCsl MyTh OT LIKOJIbI IOHBIX MPOrPaMMHCTOB K NMEPBOMY
KJjIaccy, o0yyaBumieMycsl IO JKCHEPHMEHTAJIBHON INporpaMme, BK/JIIOYEHHOH B Y4YeOHBINH IUIaH OfHOH u3
odmeodpa3oBarenbHbIXx MmKkoa1 HoBocuOupckoro AxaaeMropoaka, a Takske BJHMSIHHE 3TOr0 ONbITA Ha
AajibHeiilllee pa3BUTHE NPeNoIaBaAHNUs YIVIY0JeHHbIX KYpCOB HHPOPMATHKH.

KiioueBble ciioBa — mpopuiabHoe o0yyeHue mH(popMaTHKe, HCTOPHA NMPOrPAMMHUCTCKHX KJIACCOB,
HCTOPHS IKOJIbHOH HHPOPMATHKH.

|. BBEJEHUE

Beenennslii B 1985 romy B mikonbHyro mnporpammy Kypc «OCHOBBI MH(GOPMAaTHKH W BBIYHUCIUTEIBHOU
TEeXHUKW» TPH ero pa3paboTke Mmoj pykoBoacTBoM akanemuka A.Il. EprioBa mMen He TOJIBKO TEOPETHYECKYIO W,
MOXKHO CKa3aTh, aKaJeMHUYECKYI0 OCHOBY, HO U SKCIEPHUMEHTAIbHYIO COCTaBIAONIyI0. IIyTh OT WIKOJIBI IOHBIX
IPOTPAaMMHUCTOB  4Yepe3 y4eOHO-TIPOM3BOACTBEHHBIC KOMOWHATBI K IIEPBOMY Kiaccy, oOydaBmiemycs IO
9KCIIEPUMEHTAIBHOM TporpaMMme, BKIIOUCHHONW B y4YeOHBIM IIaH OJHOM M3 00I1eo0pa3oBaTEIbHBIX IIKOJ
HOBOCHOUPCKOTO AKaJeMropojka, INPEICTABISCT 3HAYWTECIbHBIH WHTEpeC JUIi aHalu3a C TOYKH 3PEHHA
COBPEMEHHBIX MpeACTaBlIeHN 00 yriyOieHHOM wu3ydeHun uH(opmatuku. PaszpaboTaHHas yke B TO BpeMms
METOJIMKa BKJIOYana B ceOs HE TONBKO Pa3sHOOOpa3HbIC BHYTPHUIIPEIMETHBIE AaCHEKTHI, HO M IpeaycMaTpUBaia
B3aUMOJICHCTBHE Kypca C JIPYTMMH IIKOJIBHBIMH IHUCIHUIUIMHAMH, a TaKKe 3aKJaJbIBajla OCHOBBI IPOEKTHOH
JIeSITeTIbHOCTH yJaluXcsl.

Il. UCTOPUSA CTAHOBJIEHUSA OBYUYEHUA YUAIIIUXCS TTPOT PAMMUPOBAHUIO

50-e roapl — BpeMsi OypHOTO pa3BUTHsI BBIYUCIUTEIBHONW TEXHHKH B HAlllel CTpaHe, YTO OCTPO MOCTABUIIO
BOIIPOC MOATOTOBKH CIIEIIMAIUCTOB B 00JIACTH BBIYMCIUTENLHOM TEXHUKH.

Ixoma Ne 444 (r. MockBa) mepBoii B crpaHe (¢ 1959 roma) crama OCyIIECTBISITh HaYaIbHYIO
npodecCHOHANIBHYI0 TOATOTOBKY M0 CIELHAIbHOCTH «BBIYUCIUTENb-TIPOrPAMMUCTY». ITOT Npoduib Tpedyer
rIyOOKOH MaTeMaTH4ecKOd MOJrOTOBKH, OATOMY M BO3HHUKIIA HAES CO3/IaHMs LIKOJIBI C YIIYOJCHHBIM U3ydeHHUEM
MaTeMaTUKU. ABTOPOM U BJOXHOBUTeJNeM JaHHOro mpoekta ctan Cemen Mcaakouwu IlBapudypa. meHHo emy
MPUHAATICKUT UAed CIEeNHaIN3UPOBAaHHBIX (¢u3uko-mMaTeMatndeckux mkoil B CCCP, 3a cozmaHue OgHOM M3
KOTOpO# (yroMsiHyTO# Bbiiie mKoIbl Ne 444) emy npucysxaeHa nepsast npemus umenn K. JI. Vimuckoro [1].

C BBegenueM B 60-¢ TOABI CHCTEMbI NMPOU3BOACTBEHHOTO OOYUEHHS B psjie IIKOJ IPHU HATUYUU Y HHUX
e CTBYIONIMX NPEANPUSITANH WIM By30B COOTBETCTBYIOLICH HANPaBICHHOCTH Ha4ajbHYIO MPOrPaMMHCTCKYIO
IOJATOTOBKY CTAJIM IOJIy4aTh IIKOJILHUKHU B ILIEJOM PSAAE KPYITHBIX TOPOJIOB.

B pasButne 3toro ombITa B cepeanHe 70-X TOAOB MOSBHINCH Y4eOHO-TIPOM3BOJICTBEHHBIE KOMOWHATHI
(YIIK), B xoTOpbhIX 0OyueHHE OCYIIECTBISAJIOCH YK€ HE JIOAbMHM, JAJEKUMH OT IeJarormdeckoi mpodeccuwu, a
MacTepaM NPOU3BOJACTBCHHOI'O 06yqum1. Ba)KHO, YdTO IMPAKTUYECKH BO BCCX JOCTATOYHO KPYMIHBIX TrOpoJax B
VIIK wumenace cmenuansHOCTh  «Omepatop OBMy, mosxke «JlabopaHT-IporpaMMucT», C  BBIgaueit
COOTBETCTBYIOILIETO yI0CTOBepeHHs. TeM caMbIM, AaHHAs MOJArOTOBKA MOIYy4HIa B TOT MOMEHT 3aKOHOJATENbHBINA
cTaryc.

Orta NUHUS BHEMIKOJBFHOTO OOydYeHHs OCHOBAM BBIYMCIUTENFHOW TEXHHKH W MHPOTPAMMHPOBAHHIO
MIPOIOJDKIIIACBOE CYIIECTBOBAHHME M IIOCIE MOSABICHMS INKONBHOTO Kypca nmHpopmatuku. [Ipum sTtom oOyueHme
IIKOJILHUKOB OCYIIECTBIISUIOCH 110 HECKOJIBKUM HAIIPaBJICHHSM, CBSI3aHHBIM C OOCITYy>KUBaHHMEM M 3KCIUTyaTaluel
OBM, Hanpumep: MeXaHMK BHEIIHUX ycTpoiictB DBM, onepaTtop noarorosku naHHbXx OBM, oneparop OCEC,
NpOrpaMMHUCT Ha s3bIkax AccemOuiep u PZ-1 u np. Poct noTpeOHOCTH B crienUannucTax yKa3aHHBIX HarpaBiIeHUH
npuBén k mnoseieHuoo YIIK, crnenmanmsupyommxcs HMEHHO Ha MOATOTOBKE IIKOJBHUKOB K pabore ¢
BBIYHMCIINTEIBHOW TeXHUKOW. TaKkoBBIM, K IpuMepy, sBisics OKTAOpbCKUH y4eOHO-IIPOU3BOICTBEHHBIH KOMOMHAT
Ne 1 Mockssl (YueOHO-TIPOU3BOJICTBCHHBIA IEHTP BhIYHUCIHTENbHOW TexHUKH, YIIL BT), oTKpeITHI B Iekadpe
1972 r. u cymecTByrOmuMii ceromust Kak JInieid MHPOPMAIMOHHBIX TEXHONOTHI [2]. AHalOTHYHbBIEC JHUIEH €CTh
CEeTO/HS BO MHOTHX ropofgax Poccum.

IMapannensHo ¢ pa3Butuem cetu YIIK ananorudnas AedTenbHOCTh OCYLIECTBISUIACh HA CTaHIUSX IOHBIX
TEXHUKOB, KpyXKax J[BopmoB nmuoHepoB u T.n. Hanbosee W3BECTHOW M, KaK Temeph TOBOPSIT, MPOJBUHYTOH ObLIa
BosmaisieMas B.H. KacaTkuHbIM cekis KMOEpHETHKHM KPBIMCKON Matoii akagemun Hayk «HMckarens» [3]. B a1o
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e BpeMs Bo JlBopue NIHMOHEpoB B XappkoBe Obuta co3naHa Illkoma IOHBIX KHOEPHETHKOB, OCHOBATENEM H
pykoBoauTeneM Kotopoir Obu1 I'.A. 3Benuropomckuit [4]. B 1977 r. ¢ mpue3noM 3BEHHUTOPOACKOTO B
HoBocubupckuit Axanemropogok Hawana padotats lllkona ronbix mporpammucroB (LIIOIT) mpu BI[ CO AH
CCCP.

K nawamy 80-x romoB B pasmbix permoHax CCCP Obul HAaKOIDIGH 3HAYHUTENBHBIA OIBIT OOyYeHHS
IIKOJILHUKOB TIPOrPaMMHUPOBAHHIO, YTO MOTPEOOBAIO €ro 00CYK/AEHHS B JOCTATOYHO MIMPOKOH ayanTopuu. C aToi
uensto B Jlenmnrpage B 1981 rony Obuta mpoBeneHa nepBas KoHpepenuus «lllkonpHas wH(OpMaTHKay,
npeceaaTeneM IpOrpaMMHOTO KOMUTETa KOTopoit 6611 akameMuk A.I1. Epmos[5].

Tem He MeHee, no BBeaeHHS B 1985 romy B mKoimbHYIO mporpammy Kypca «OCHOBBI HH(GOPMATHKH U
BBIYHMCIINTEIHOW TEXHHKH» OOYyYeHHE IIKOJFHHKOB MPOTrpaMMHpPOBAHUIO OBIJIO COCPEIOTOYEHO B paMKax
JIOTIOJIHUTENBHOTO  00pa30BaHMs, W NEPCIEKTHBAa TOSBICHHS KJIACCOB C  YIIyONEHHBIM  HM3y4eHHEM
MpOrpaMMHUPOBaHUs Ka3anach BecbMa oTHaiéHHOH. [losTomy mosiBnenne oceHpto 1984 ronma Ha 06asze cpenHeit
mkoiel Ne 166 CoBerckoro paiiona r. HoBocuOupcka (AKameMroposok) CIEIHaIM3HPOBAHHOIO Kiacca ¢
M3y4eHUEM IIPOrpaMMHpPOBaHUSI OBUIO BEChbMa PEBOJIIOIMOHHOW HOBalMed. DTOMY IpeliecTBoBaja Oojblias
OpTaHM3aIlOHHAsT U MeToAudecKas paboTa: pa3paboTka mporpaMm OOYyYeHHs, BKIIOUCHHE HOBOTO IIPEAMETa B
y4eOHBIA MaH (moiydeHne pasperreHus MunuctepctBa mpociemieHnss CCCP), moarotoBka mpemogaBaTeneii u
MHOTOE Apyroe. VHHMIMatopoMm co3maHus Takoro kmacca Obul I'.A. 3BEHHTOPOJACKHMH, HIEOJIOTOM W HAyYHBIM
pykoBoauTteneM — akaaeMuk A.Il. Epmios.

I11. TIEPBBI ITPOTPAMMUCTCKUN KJIACC

Becnoii 1984 r., xorma OpuI0 monydeHo paspemeHne Mwunucrepcrsa npoceenieanss CCCP, Hadamachk
paboTa mo Habopy B MEPBBIN MPOrPaMMHUCTCKHIA Kitacc. OTOOpa B HETO HE OBLIO, TIOATOMY HapSIy ¢ TEMH, KTO YKe
110 3Toro obyuacs B I1IKkoIe IOHBIX IPOrPAMMUCTOB, TIPHIILIN BUEPAIIHIE BOCHMUKIACCHUKH, HIYETO HE 3HAIOIIIE
0 mporpamMmupoBaHud. 1103ToMy 3KCIepHUMEHTaNbHBIN 9-11 KJlacc oKa3aucs BechbMa PasHOPOAHBIM C TOUKH 3PEHHUS
CTapTOBO MOATr0oTOBKH. J{yis 3aHATHI ObLT 000PYI0BaH IIKOJIBHBIH KaOMHET BBIYHUCIUTEILHONW TEXHUKH — IIPOTOTHIT
Oyaymux kabuHeToB MH(pOpMAaTHKH — Ha Oa3e oredecTBeHHBIX [ID9BM «AI'AT», paspaboranueix B 1981 — 1983
rogax B HayuHo-uccienoBaTeIbCKOM MHCTHTYTE BBIYMCIMTENBHBIX KOMIUICKCOB U MpPEJHA3HAYCHHBIX IS
UCIIONB30BAaHMS B IOKOJBHOM OOpa3oBaHuu [6]. Ha HuX ObUT yCTaHOBJIEH CIICIMANbHO pPa3pabOTaHHBIA MakeT
MPUKJIAJHBIX TIPOrpaMM aBTOMATH3alMH MKOJILHOTO mporecca «llIkonpHIIaY, BKIIOYAOMINH B CE0sl TPAHCIATOPHI
C Y4eOHBIX SI3BIKOB TporpamMmupoBaHus PoOmk um Pammpa, a Takke rpaduueckyro cucremy ILIITAT'A. 3Oto
MporpaMMHOE oOecrieueHrne pa3padaThIBaJIOCh COTPYAHHUKAMH JIabOpaTOpHH IKCIEPUMEHTAIFHON HH(OPMATHKH
BII Cubupckoro ornenenuss AH CCCP, B cocraB xotopoii Bxogmwinu ['.A. 3seHuropoackuii, 10.A. IlepBus, aBTOp
3TOH CTaThM U emé psAA COTPYIHHMKOB. B HEemocpeacTBEHHOM NMPOrpaMMHPOBAHUH NMPUHUMANH y4acTHE YJalluecs
[IKoJTBI FOHBIX TIPOTPaMMHUCTOB [7].

[Tporpamma o0y4eHust, BO MHOTOM OITMPABIIasACcs Ha ONBIT padoThl co mKkoabHuKamu B 1ITHOITe, Bkirouana
B ce0s M3yueHHE OCHOBHBIX IOHATHH M KOHCTPYKIHMH SI3BIKOB IIPOIPaMMHPOBAHMS, MPUEMOB TECTHPOBAHMS U
OTJIaJIKHA IIPOTpaMM, pa3pabOTKy NMPOrpaMMHBIX MPOAYKTOB C COMPOBOXKIAIOMIEH TEXHHYECKOW TOKYMEHTAILlMEH.
Metogudeckast MOJAEp)KKa Kypca BO MHOTOM OCHOBBIBAJIaCh Ha MaTepHasaX, NpPEAHA3HAYEHHBIX Kak JUId
y4YaImuxcs, Tak W IperojaBaTesel, MHUPOKO anmpoOHPOBAHHBIX B paMKax 3a04HOM IIKOJBI IIPOrpaMMHPOBAHUS,
MyOIMKOBABIIMXCS BO BCECOIO3HOM kypHase «KBauT», HauwmHast ¢ 1979 rona [8].

Ilocne okoHuaHus 9 Kjacca MIKOJBHUKH IPOXOJWIN 00S3aTENbHYI0 MPOU3BOACTBEHHYIO IPAKTHKY,
3aKJIIOYABINYIOCS B pa3paboTKe MakeTa NPHUKIATHBIX MporpamMMm Mo BbeIOpaHHONH Teme. Ilpu sTOM oHM Mormm
00BEAMHATHCS. B HEOOJIBIINE TBOPUYECKHE KOJUIEKTHBBI. 110 HTOraM BBINOJHEHHS TakuxX padoT jydinne pa3paboTKu
nybonukosamice B ¢Gopme mpenpunato BII CO AH CCCP [9], a Takke ObutM TIpEACTaBICHBI JOKIaIaMH Ha
PasIMYHBIX KOH(MEPEHIMAX 10 MKOJIbHON uH(popMaruke [5]. Pa3paboTaHHbIe yYaIMMHCS 3TOTO KJlacca MaKEeThI
MPUKIIAIHBIX IIPOTPAaMM II0 Pa3IMIHBIM IIKOJIBEHEIM npeaMeraM B 1988 rony nemonctpuposancs Ha BJJHX CCCP u
Obu1 Harpaka€H cepeOpsiHO Mepanbio. [lo cymiecTBy, 3TH THporpamMMbl OBUIM TPOTOTHIIAMH COBPEMEHHBIX
oOywatomux mporpamMMm. Ilpm ero  pa3paboTKe TNPHBICKAINCh  YYUTEISI-IPEAMETHUKH,  IICUXOJIOTH,
KOHCYJIbTUPOBABIIINE 110 POOJIEeMaM BEJCHUS TUAJIOTa C OJI30BaTeNIeM, METOUCTHI U PSA APYTHUX CIELHATHCTOB.

B 1976 roxy B HOBocHOMPCKOM AKaneMropojke ObUT aH cTtapT JISTHHM mIKojaM IOHBIX MPOTPaMMUICTOB
[10], kyzna npurnamaniuch yyamyecs, U3y4aBline NpOrpaMMHUpPOBaHKe B KpyxKKax. BMecte ¢ pebstaMul npuesxaiu
MX HACTAaBHUKH, /I KOTOPBIX NPOBOAMIIMCH CEMUHApPHI 110 00OMEHY OnbITOM. Bee yuamuecs Aenmimch Ha TPYIIIBI
IO yPOBHIO OCBOEHMSI MMHU MPOrPAaMMHCTCKUX YMEHUN M HaABBIKOB, K KaXKIOW TakoW TpymHIe MNpUKPEIUIAINCh
KOHCYJIbTaHThl Kak u3 umcna ydammxcs IFOII, Tak u my4ymux yd4eHUKOB 3TOro kinacca. Hepeako KOHCYIbTaHTBI
MPOJIOJDKAK 00IIATHCS U 1TOCIe OKOHYAaHUS JISTHEH IIKOJIBI;, 3TO OOIIEHHE IepepacTallo B MHOTOJIETHIOO JpYyXO0y 1
nocyeayrone npodeccuoHanbHble CBs3U. [10YTH BCe BBITYCKHHMKH 3TOTO KJacca CBS3ald CBOIO IalIbHEHIIYIO
cyas0y ¢ IpOrpaMMHUCTKOMN AEATENFHOCTBIO M CTAJIN BRICOKOKIACCHBIMH CIICITHATTUCTAMH.

'B cOOpHHKE MaTepHaIoB ATOH KOH(pEPEHINH OIyOIMKOBaHbI cTaThy ObIBIINX yueHnKoB IITFOIT M.A. TymaiikuHa u
AJ1. Tlerposa.
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B nocnenyrorye roapl aHAIOTHYHbBIE KIIACCHI HAYalld CO3A4aBaThesl B APYTHX ropoaax crpaHsl. Tak, B 1987
rogy B mkose Ne 35 r. CepanoBcka (HeiHe ExatepunOypr) Obut co3naH mepBbli B CBepIUIOBCKOM o0siacTh
CIELUAIN3UPOBAHHBIA KiacC C YIIyOJ€HHBIM HM3yd4eHHEM HWH(OPMATHKH, BO MHOIOM OITMPAaBIIMKCS Ha
HoBocuOupckuit onbIT[11]. PazpaboTaHHbIi Ui 3TOro Kiacca Kypc NpOrpaMMHPOBAHUS JIET B OCHOBY ydeOHHKa
[12], mepBoro, umerotero rpud MunucTepcTBa 00pa3oBanus PO «PekoMeHIOBaH AJS LIKOJI C YIIyOIEHHBIM
U3y4eHUEeM HHOPMATHKHY.

B 2002 r. MunuctepctBo obpazoBanusi P® wmznano Ilpukasz Ne 2783, ompenenstommii npoduibHOe
o0yuyeHne B cTapumeid 1mkose. YriuyOnéHHoe wu3yuyeHHEe HMHPOPMATHKU MPEIyCMaTPUBAIOCh TOJIBKO B
TEXHOJIOTHYeCKOM TNpodwie B BapuaHte crenuanmzanuu «/H(OpMAalMOHHbIE TEXHOJIOTHUIY», MpEIoJiaraBieii
u3ydeHue HHPOpPMaTHKH B oObeme 5 wacoB B Hexemo B 10— 11 kmaccax. Ilozxe ObuT BbLIENEH (U3HKO-
MaTreMaTHuecKuid npoduib, B KOTOpoM HH(pOpMaTHKa U3ydanach Ha YIiayOJEHHOM ypOBHE C HE/ENbHON Harpy3Koi
4 4vaca. B psme mKos ObUIM OTKPBITHI KJIACCHI MAaTEMaTHKO-MH(GOPMAIIMOHHOW CHENHAlN3aliy, B KOTOPBIX Ha
n3ydeHne WHPOPMATHKHA MOTIIO OTBOAWTHECS M0 6 dacoB B Hememo. OnmH W3 Takux kiaccoB B 2006 romy Obut
oTKpHIT B Cienmanm3upoBaHHOM yaeOHo-HaydyHOM neHTpe (CYHII) Ypanasckoro rocyiapcTBEHHOTO YHUBEPCHTETA
(mprHE YpDYVY).B 0oCcHOBY 00ydeHHs OBLT MOJOXKEH MOIYIbHO-MHTETPATUBHBIN MMOAXOA: MOIYJIh MaTeMaTHUECKOH
MOATOTOBKH, MOIYJ b MH()OPMALMOHHO-TTPOTPAMMHUCTCKOI MOATOTOBKH M CONPATAIOIINI MOIYJIb MaTeMaTHIECKHX
ocHoB uHpopMatiku [13]. MeTomudeckie MaTepHabl, pa3paboTaHHbIC U apOOUPOBAHHBIC B XOJIE MPEIOJaBaHUs
Kypca HHQOPMATHKA B 3TOM Kiacce, SBIINCh 0a3oit mias ydeOHukoB [14, 15], BKIIOYEHHBIX B MepedeHb
PEKOMEHIOBaHHBIX MUHHUCTEPCTBOM 00pa3oBaHus U Hayku P® M akTHBHO UCIOJB3YEMBIX Ha MPOTSIKEHUH JIECSITH
MOCJICAHUX JIET BO MHOTUX PETHOHAX Poccun.

[IpuHnunuandbHY0 poiib B yueOHOM M BOCHMTATENbHON paboTe C ydyallMMUCS KJIacCOB YIIyOJICHHOTO
u3y4deHus: MH(GOpMATUKKM W NPOrpaMMHpOBaHUSI HrpaeT B3ammopelcrtBue ¢ MT-ueHTpamMu By30B, HAy4HBIX
yupexaenuit u UT-komnanuid. /Iyt mepBoro U3 Takux KJIAcCOB, O KOTOPBIX UJIET PeYb B 3TOM COOOILIEHUH, 3TO OBLIH
NeKuuy HaydHbIX coTpyaHukoB HHCTHUTYTOB CO AH CCCP u HI'Y, a Taxxe BBIIOJHEHHE MPAKTUUYECKUX 3aJaHUMA
Ha OBM B BIICO AH CCCP. B coBpeMeHHBIX YCIOBHSAX, KOTAAa JOCTYN K BBIYUCIUTEIBHBIM BO3MOXKHOCTAM
UMeeTCss B KaXIOH IIKOJle, aKLUEHT TaKoro B3aMMOJICHCTBHS CMEIAETCsi B CTOPOHY pa3paboTKu
BBICOKOTEXHOJIOTHYHBIX IPOSKTOB C YYaCTHEM CIieNUaIucToB pas3Hbix Y T-Hanpasnenuii [16].

IV. BbIBO/IbI Y 3BAKJIIOYEHUE

B skcnepuMeHTe ¢ co3maHMEM IIEPBOTO IPOrPaMMHUCTCKOTO Kilacca OKa3alHCh 3aJ0KEHHBIMH MHOTHE
BEIM, KOTOpPHIE BIOCIEICTBUM CTAJIM CAMOCTOSATEIbHBIMH TPEHZaMH HE TOJIBKO B  IIPENOJaBaHUH
001meoOpa3oBaTenbHOrO  Kypca HMH(QOPMAaTHKM W PA3IMYHBIX  NPOQHMIBHBIX KypcoB HMHGOPMATHKH U
MPOrpaMMHUPOBAHUSI, HO U B Pa3BUTUH 00Pa30BaTENILHOTO Tpoliecca B 1ieJoM. [IpoekTHast 1esITeNbHOCTh YUalluxcs,
KOTOpasi CeroJiHs CTaja B y4eOHOM IIPOLecce ero HEOTheMIIEMOH 4acThlo, yxKe TOrAa U B Ooliee BHITYKIIOH popme —
CO3JJaHMEM peajbHOTO, a He TOJbKO Y4eOHOro MpoJyKTa — Oblla OZHUM M3 KPaeyroJIbHbIX KaMHEW HIEOJIOTHU U
METOAMKH MPOTpaMMHUCTCKOTO Kiacca. [Ipuobperenne MetanpeiMeTHHIX (B COBPEMEHHOI TEpPMUHOJIOTHH) 3HAHUN
U yMEHHH OBUIO caMO CcO0OH pa3yMeromuMcs, MOCKONbKY 0€3 3TOro ydamuicss He MOT CO3JaTh peabHO
BOCTPeOOBAHHBIN POTPAMMHBIHN MPOIYKT.

HMCTOYHUK ®UHAHCUPOBAHU S

Paborta BbIONIHEHA TP (PUHAHCOBOH MOJIEPKKE B PaAMKaX MPOEKTA MOBBIMIEHHSI KOHKYPEHTOCIIOCOOHOCTH
(Cornamenune Mexxy MuHncTepcTBOM 00pa3oBaHus U Hayku Poccuiickoit denepannu u Ypanbckum deneparbHbIM
yauBepcuteToM oT 27.08.2013,Ne 02.A03.21.0006).
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HNEPCIIEKTUBHO-CTPATETHTYECKHUE ITAPAJIUTMbI IIPOT'PAMMUPOBAHUSA
AKAJTEMHUKA AHAPESA IETPOBUYA EPIIIOBA

JIuaus BacunseBna ["'opogHsis
Wucturyt cucrem uapopmaruku um. A.I1 Epmosa CO PAH
Poccus, HoBocubupck
gorod@iis.nsk.su

AHHOTanus — JIOKJIa/ NMOCBSIIEH ONHMCAHUIO MAJI0O3AMEeTHON JIMHMM HAYYHOI JeATeIbHOCTH JHaepa
nporpammuposann A.IL EpmoBa B 061aCTH NPOSIBICHHS M PA3BUTHs MAPAIUIM IPOrPAMMHPOBAHHS .
B Hayke JmaepcTBO 03HA4YaeT YMEHHe PANO3HABATH INPOOJeMBbl W PACHIMPATHL NPOCTPAHCTBO MyTeil HX
peumienusi. A.Il. EpmioB oka3ajicsi cmocoOHbIM PAacHo3HABATh HEOKHAAHHBIE KJIOYeBble MPOOGJIeMbl
NPOrpaMMHPOBAHMSA KAK HOBOIl 00J1acTH 1 yOeKIEHHO PACHIUPATH NPOCTPAHCTBA PelleHuil TAKUX NpodJieM.
IluTaTel U3 paHee ONMyOJHKOBAHHBIX MATEPHAJIOB NIPHBeICHDI 1/l yI000YUTAEMOCTH.

KiroueBnbie cioBa — A.Il. EpmioB, mapagurMa nporpaMMHUpOBAHMS, CTpaTernyecKue NapaJMrMbl,
npood.;eMbl NPOrpaMMHIPOBAHHS.

|. BBEJJEHUE

VYenex mmoHepckux npoekToB HoBocmOMpCKOW IMIKOIBI MPOTrpaMMHPOBAHUS, BBIIOIHEHHBIX B cdepe
BrnusHUs akagemuka A.Il. Epmosa B BI CO AH CCCP, OOCTUTHYT B YCJIOBHUSIX HCKJIIOUHUTEIBHOIO BHUMAHHUSA
yenoBeueckoMy (akTtopy B Bompocax mogdopa KaapoB u co3maHMs B HoBocmOmpckoM AKamgeMropojxe
TUIOJJOTBOPHOW OOCTAaHOBKHM JUIS BBINIOJHEHHMS BCEX HEOOXOMMMBIX IIEJIEBBIX M BCIOMOTATENIbHBIX padoT Mo
MPUMEHEHUIO BBIYUCIUTEIBHON TEXHMKH. ODKCIITyaTallUs pa3sMELIeHHBIX TaM ¢ cepeauHbl 1960-p1x romos 9BM
Obula OpraHu30BaHa B YCIOBHUSAX OrPAHHYEHHBIX PECYpCOB Ha YPOBHE BBICIIEr0 MWIOTaKa TI'eHHAIBHBIX
YIIPaBJIECHYECKUX, TEXHUYECKUX U MCUXOJIOTHYECKH OUeHb METKUX penieHul akagemuka .M. Mapuyka, nupekropa
BI[ CO AH CCCP, morom osrmasmsieuiero 'KHT CCCP u AH CCCP [39]. B pasButne HUHGOPMATHKH H
MH()OPMALMOHHBIX TEXHOJOTMH BHECIN CBOHM BKIIaJ pa3iu4yHble MHCTUTYThl CHOMpPCKOTO OTHeNeHHs AKaaeMHUU
HayK, B TOM 4YHCJIC W Te, U1 KOTOPHIX MH(OpMaThKa He SIBISETCS OCHOBHBIM HAIpaBIICHHEM HCCIIEI0BaHUI
(UuctutyT matematuku, MactutyT sinepHoit ¢pusuku, CKb HayduHOTO TprbopocTpoeHus, THCTUTYT aBTOMATHKH U
3NEKTPOMETPHH, IHCTHTYT (U3MKN HOITYNIPOBOJHUKOB, MHCTUTYTHI XUMHUUeckoro npodmsi, CKb BerancinurensHOM
TEeXHUKH, VIHCTUTYT IIMTOJOTMHM W TEHETHKH, ['ocynapcTBeHHas MyOiMyHas HaydHas-TeXHUUecKash Ombianoreka).
MHorwue u3 Takux padboT "Bonum B uctopuio Hayku'". Mcropus HoBocubupckoro AkageMropoka enié He moTydnia
MOJTHOTO MOHUMAHHUA U OnMCcaHus. JIMIIe HeMHOTHE, IPEUMYIIECTBEHHO ITapaJHble, FNTU30/1bl ¥ IMHUH OCBEIICHHI B
106mneiHbIx coopuukax psga HUM u Ipesunuyma CO PAH [1].

Crosnb IUPOKUA KOHTEKCT M KOHLEHTpalMs MCCIEN0BATEIbCKOW U KOHCTPYKTOPCKOW aKTHMBHOCTH
MO3BOJIHIIN MMEeHHO B HoBoCcHOHpCcKOoM AKaneMropoake chopMyIHpOBaTh IEPCIIEKTUBEI HCCIIEOBAHUS U Pa3BUTHSA
CUCTEMHOU HWH()OPMATHKH, BKIOYAs KIOYEBOC 3HAYCHHE OOpa3oBaTeNbHONH HHMOPMATHKH KaK MEXaHH3Ma
npodopreHTanuu B MporpaMMHUpOBaHUM. TeM He MeHee, 10 CUX IMOp He MOIydriia 4eTKOH (GOopMyITUpOBKH 00IIas
XapaKkTepUCTUKA mpeaMera WH(POpPMATHKH Kak (YyHIAMEHTAJILHOW HAYKH M CaMOCTOSTEILHOW JESTEIbHOCTH.
[IpencraBuTe TYMaHUTAPHOTO 3HAHMS MBITAIOTCA JaTh CBOE TOJKOBAaHUE MOHSATUSAM HH()OPMATHKH, BHITEKAIOIIEE
W3 TpeACTaBIEHUH O HAYYHO-TEXHUYECKOW u OuOnmMoTedHod wuHPopManuu. 3a HCKIIOYEHHEM BOMPOCOB
MHPOPMAMOHHOK 0€30MaCHOCTH, MPU3HAHUE CTPATETHIECKOTO 3HAUSHUS HCCIeI0BaHUN B 00JaCcTH WH(HOPMATHKH
HE MPHUBEJIO K MOJUICPIKKE aKTyalbHBIX HAMPABICHUNA Pa3BUTUS CHCTEMHON MH(MOPMATHKH, SBIIOLICHCS HEeCyIeH
JMHACH Pa3BUTHsI YCTONYUBBIX, HAIEKHBIX ¥ OC30MACHBIX HH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHH.

B cdepe mporpamMmmupoBanus Hanbosee SpKOi sABJIsIeTCs MIKoia akanemuka AHapes [lerpoBuua Eprmiosa.
ITon pyxoBoactBoM A.Il. EpmioBa ObIT BBIOJIHEH KackajJ MHOHEPCKUX padoOT, OMEPEeKaBIINX TEXHUIECKUE
BO3MOXKHOCTH OTE€YeCTBEHHBIX IBM TOro BpeMeHH, YTO MO3BOJIIIO KOJUICKTHBY HOBOCHOMPCKUX MPOrPAMMHCTOB
Ha JIOJIFO€ BpEMsI CTaTh 3aKOHOJATENSIMUA MOJI B OTE€UECTBEHHOM IporpaMMmupoBanui, a A.I1. EpiioB He TonbKo cTan
JHUJEPOM MPOrpaMMHpOBanusi, HO yxke 40 ner sta nosuius BakantHa [2-9]. Hayunas kapwepa Angpes [lerposuua
3aTparuBaeT YETHIPE HAMPABJICHUS: MPOTPaMMHBIC SKCIICPUMEHTHI, TECOPHS IMPOrPaMMHUPOBAHHS, OOIICCTBCHHAS
JESATENBHOCTh 10 (DOPMHUPOBAHHIO TMPOTPAMMECTCKOTO MHPA, MOCTAHOBKA MIKOJHHON y4YeOHOW UCIMIUTHHBI
«uH(popMmaTrkay. Komrern n yuennkun Angpes [leTpoBrya 0CcBENIaOT MPEUMYIIECTBEHHO KOMITHIISTOPHYIO JIMHUIO,
MpaKTHIeCKasi 3HAYMMOCTh KOTOPOi Hambosee oueBuaHa. OCTambHbBIE HAMPABICHUS CIIyKaT (JOHOM, UX TPU3HAHHE
Y TposiBJIeHHE TpeOyeT Oojiee TOHKUX MCCIIENOBAaHUM, Pe3yJIbTaThl KOTOPBIX MOTYT HE JOXKIATHCS MOATBEPKIACHUS

! Tepmun «napagurMbl mpOrpaMMEPOBAHHS» MPeITokuIT Pobept dmoiin B 1978 romy B cBoeit ThiopHHIOBCKO# eKiun [58].
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OUEBH/IIIAMHU U yJaCTHHKaMH. [IpH CHCTEMATH3AIMK TAPaIMIM IPOrPAMMHPOBAHHSA. GPOCASTCS B TIIa3a, UTO MHOTHE
CHCTEMOOOpa3yIole M MepCHeKTUBHO-CTPATErHUeCKHe MapaJnrMbl MIPOrPaMMHUPOBAHUSI HE MPOCTO BXOAWIN B
cdepy untepecoB Aunpes [letpoBuua, HO B hopMHpPOBaHHE MHOTHX U3 HUX €MY yJAJlOCh CHEJIaTh 3HAYUTEIbHBIH
BKJIAJ, IpYrye — IOJIYYUIH PA3BUTUE TPYAAMHU €r0 YYCHUKOB.

Kak 3T0 HE CcTpaHHO, BBIIYCKHHMKH IIKOJ, yclemHo caasmue EI'D mo mH(bOpMaTHKe M MOCTyNUBIINE B
HI'Y wa ®UT, B OonbIIMHCTBE HE 3HAKOT, KTOo Takoi A.Il. EpmioB, UM He U3BECTHO OTKYAa B3sUICS B INKOJIC
npeamet «uHdpopmarukay. Maructpantst MM® u OUT HI'Y GesmepHO yIUBISIOTCS, YTO B Hallel cTpaHe ObUIH
BBITIOJTHEHBI OCTOMHBIC mpoekThl [10], XOTs OOMMpHBIA MaTepHan O HUX BIIOJHE IOCTOBEPHO H3JIOKCH Ha
cTpanuiax BupTyanapHoro kommpoTepHoro mysest 3.M. Ilpoiinakosa [11].

Il. TIAPAJUT'MA IIPOTPAMMUMPOBAHU S
l. Texnonocuunoe u meopemu4ecKoe npocpammuposanus. npakmuiHocms u Ha()éQlCHOCMb

B 1e BpeMeHa, XOTs yke€ CYILIECTBOBAJIN MaTeMaTH4YeCKHe MOJENHM OPraHU3allid BBIYUCICHUNA — MalllHA
Triopunra, mamoOna-ucuncnerne Yépua, npoxykuun Ilocra, mermm MapkoBa, emé He CIOXWINCH CTaHTAPTHI Ha
MOAXOABI K MPEACTAaBICHUIO PEUICHHH MNPUKIAIHBIX 33434 B BHAEC KOMIIBIOTEPHBIX NPOTrpaMM. AOCTpakTHbIE
JOCTHXEHHUSI MaTeMaTHKOB BOOOIIE C OONBIINM TPYIOM IOJNY4alOT NPH3HAHHE y NPakTHKOB. lloHsTHiHAA Gasa
MaTeMaTHYeCKUX Mojeneld Oblla CIWIIKOM Jajeka OT KOMIBIOTEPHBIX CPEACTB U HEMOCPEICTBEHHOTO
MPUMEHEHHUS B IPOrPaMMHPOBAHUH.

PacckaspBaror, uto Anekceir Anpeesnu JlsmyHoB mocetmn ®eodanurio, rae ornaxkuBarack MOCM,
MIOCMOTpEN KaK MHXKEHEPHl PabOTalOT ¢ 3TOH MAaIIMHON M BEpHYJCS B MOCKBY C METOZOM OINEPATOPHBIX CXEM,
KOTOPBIH M OIHCAN CIyIIAaTeIsIM NEPBBIX JEKIHH 10 MPOTrpaMMHUpPOBaHUI0. TakuM 00pa3oM, ¢ JIETKOH pyKH AJeKces
AHnpeeBnUa, HaIlle IPOrpaMMHUPOBAHUE OOPENO Cpa3y /ABE B3aUMOJIONOIHSIONINE MapajurMbl: TEXHOJIOTHYHOE U
TEOPEeTHYECKOE IPOrpaMMHUPOBaHMs (CXeMaroyiorus — (QyHIaMeHTaldbHOe). B ocHOBE OBLI METOJI ONepaTOPHBIX
CXeM, HCIOJB3YIOIIUI TpadoBble CXEMBI, CONPOBOXIAEMbIE TEKCTOBBIMH KOMMEHTApUSIMH, INPHUIOJHBIMH B
KauyecTBe MOSCHEHUI NP 3amMcy Ha OJaHKaxX YHCIOBOrO Koja mporpamm. Takas JBOWCTBEHHOCTH IO3BOJISLIA
MPeoNoJeTh JUCTAHIMIO MEXIy MAaTeMaTHKO-MHTYHTHBHBIM MpEACTAaBICHUEM aJrOpUTMa pELIeHUS U €ero
peanuzaiueil B MalIMHHBIX Kojax. CoOCTBEHHO, rpad)oBbIe CXEMBI MOMYTHO BBIMOJHIN POJb HOpMallU3aTopa
CIIO)KHOCTH, YTO 00ecle4yHnBajo MPaKTUYHOCTh IPOTrPAMMHUPOBAHUS — MPEANOYTCHUE 3a/1a4, PElIeHne KOTOPBIX HE
TpeOyeT Upe3MEepHO CIOXHBIX CXeM. IIporoH mONydyeHHOW TakuM 00pa3oM NpOrpaMMbl TapaHTHPOBAl
«OOBEKTUBHYIO» HAEKHOCTD pean3alny — € pe3ysbTaT ObUT JOCTYIeH 1 Oe3 mpucyTcTBuUs aBTopa [12-17].

Oco0eHHOCTH 3TOr0 JIeTeHAapHOro Kypca otMmedarot Jlrobumckuii 3.3., IlorTocun U.B., lllypa-bypa M.P.
B cTathe “OT MpPOrpaMMHUPYIOIIAX MPOTPaMM K CHCTEMaM MpOorpaMMupoBaHus (poccuiickuii ombit)” [18], rme
BBIJICTISIFOT KJIOYEBBIE MOHATHS OYAYIIETO NpOrpaMMHUPOBAHUS W OTMEYaloT, 4To “A.A. JIAITyHOB B T€ K€ TOABI
aTakoBaJ MpoOyieMy ¢ Apyroi ctopoHsl. OH 3aMeTWII, YTO CTPYKTYpa IIPOrpaMMbl BKIIOYAET B ce0sl OmepaTophl U3
HeOOJIbIIOr0 HabOpa THIIOBBIX OIIEPATOPOB M MOXKET OBITh IpeAcTaBieHa (OPMAIBHO B BHJAE CTPOKH,
COOTBETCTBYIOLIEN MOCIEJOBATENBHOCTH ONEpPaTopoB INporpammbl. Ha s3blke OmepaTOpHBIX CXeM HporpaMma
MPE/ICTABISIETCST KAaK CXeMa, COOTBETCTBYIOINAS yHpaBisiiomieMy Tpady IporpaMMbl, H COBOKYIHOCTh
cremduKanui Kaxxaoro oneparopa. Itv uaen A.A. JISIyHOB TOJIOKHI B OCHOBY Kypca 110 MPOrpaMMHpPOBAHUIO,
yyTaslerocs UM B MockoBckoM YHuBepcurere. IloHsaTHE mporpaMmel Kak HEKOTOPOM ONEPATOPHOM CTPYKTYPBHIL,
B3IUIS/I Ha MPOTPaMMy CBEpXY, ObUIO PEBOJIIOIMOHHON Hieeil, KoTopas NpaKTHYeCKH cpas3y JKe Jeriia B OCHOBY
MEPBBIX OTEUECTBEHHBIX TPAHCISTOPOB.”

Crout oTMETHTB, UTO AJslekcest AHIpeeBHYa OTiaudaia OoJbIIast JI0O0Bb K HAYYHBIM OTKPHITUAM. Jlekunu
no maraHanu3zy Ha MM® HI'Y oH 00BIYHO HAYMHAN PAcCKa30M O HOBEHIINX OTKPBITHSIX M TOCTHKEHHUSIX B CaMBIX
pa3HBIX 00JIACTSIX HAYKW — aCTPOHOMUU, OMOJIOTHH, JTMHTBUCTHKE, (PH3HKE, Te0J0ropa3Belke W JIp., Ka3ajloch HE
OBLTO HAyYHBIX HAIPABJICHUH, HE IPUBIICKABIINX €0 JTI0003HATEIBHOCTH.

2. Cucmemmnoe u aneopummuieckoe npocpammupo8anus: mpyooémMKoCms u 3@ exmusHocms peanu3ayuu

Cpenu ciymareneii 661 AHapeit Epiios, Oynymmii akajeMuK, U psiji €ro JIpy3ei, MHOTHE U3 HHX CTajH
SHTY3MACTAMH U BHIHBIMH JESATEISIMH IporpaMMupoBanua. OHM OKa3ajIHCh BIOJHE CIIOCOOHBIMH IPOJBUTATH 00€
MapaJurMbl, UX HE CMYIIaJ] HA YPOBEHb MAaTEMAaTHYECKOT0 abCTparupoBaHus, HU TPYA0EMKOCTD OTIAIKN IPOTPAMM
Ha JIOCTYITHOW B T€ BpeMEHa TEXHHUKE.

PoManTHueckoe Hauano 3TOM 3M0XU onucaHo MHOTMMHU yuacTHUKamu. Tak, E.A. JKorosnes B cratbe “Kak
A.I1. Epmios cran nporpammuctom’ [19] ormeuan: “A.I1. EpiiioB oKOHYMI MEXaHHKO-MaTeMaTHUECKHH (DaKyIbTET
MI'Y no xadenpe BeraucnutensHoit MaTeMaTuku B 1954 romy. 310 GBI EpBBIH BBITyCK Kadeapsl, Il KOTOPOTro
quTAICA Kypc nporpammupoBanus. Jlekiuu gutan mpodeccop A.A. JlamyHos. 3aB. kadenpoit BerauciurenbHOR
MaTeMaTHKH B TO Bpemst 66u1 mpodpeccop B.M. Illurones (akagemux C.JI. CoGones® cranm 3aB. kabeapoii TombKo

2 JTOCTaTOYHO KOHCTPYKTHBHOE ONPE/IEIICHHE MOHATHIO «TTapa MBI POrpaMMHUpOBaHKs aai [Tutep Bernep, CBA3bIBas €ro C
YCIIOBHSIMH, KOTOPbIC MOTYT ObITh TipoBepersl [59]. P. ®@mnoiin BBEN 3TOT TepMuH 0e3 HOPMAaNIbHOTO ONMpeIeIeHuUsI, TIPOCTO
I0Ka3aj Ha IpuMepax.

® MsBecrHo, uto C.JI. Cobones npurmacin A.I1. Epmosa B HoBocHOHpCKmiA AKaIeMIrOpoIoK.
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nocJe nepeesna B Hopoe 3manue). Ilocne okonuanust yHuBepcurera Mel ¢ A.Il. EpmoBsiM peryisipHO BCTpedannch
Ha Pa3IMYHBIX MPOTPaMMHCTCKUX (opymax. OH cTal NpU3HAHHBIM JuepoM nporpammuctos CCCP”.

W.B. Ilorrocun yrtounser: «OH mnpuHamiexan K mepoMy B CCCP BBITyCKy AHIUIOMHPOBAHHBIX
CHENHANKCTOB II0 MPOTPAaMMHPOBAHUIO — TaK e, Kak u ero omHokammuku O.3. JIrooumckuii, B.C. HTapkman,
N.b. 3agpixaitno, B.B. JIynukosud, O.C. Kynarnna, H.H. Pukko u nqpyrue».

3.3. JIrobnmMckuit HanomuHaeT: «IlepBble OTeUECTBEHHBIE TPAHCIATOPEI HOCHIIM MHEMOHHYIECKOE Ha3BAHUE
nporpammupytomux nporpamMm» (III1). OH mar 3a marom oTcieKuBaeT (HOPMHUPOBAHWE CTAapTOBHIX HICH B
MPOTPaMMHPOBAHUH U aBaHTap/a KOJUIEKTHBOB, CyMEBIINX 3TH HIECH PEalN30BbIBaTh U BHEAPATH. «I1I1 nmst BOCM,
pa3paborannas A.Il. Epmossiv, JI.H. Koponessim, B.M. Kypoukunsmv, JI.JI. [TanuHo#t u B.J. [TonneproruHsivm,
pasBUBaJa BXOJHOH s3BIK Hporpammupyromux mporpamMm [20]. Bo-mepBbeiX, OHa OOBEAMHsIA CXEMy H
crieuQUKaIIIO OTIEpPaTOPOB B OJJHOM TEKCTE, BO-BTOPBIX, OB BBEJICH IIEPBBI CTPYKTYPHBIN OIllepaTop, a MIMEHHO —
CTOJIb CYIIIECTBEHHBIH OIIEpaTOp LUKIIA (COOTBETCTBYIOIINIT COBPEMEHHBIM IUKJIaM C TIAPAMETPOM )».

«[1I1-2 mocayxuna wuneiHo ocHoBoW nByx mpoekroB — III1 mms Crpenst 4 [21] (pa3pabGorumku
H.M. Epmiora, E.A. Xorones, T.C. Pocnskos, H.II. Tpudonor u ap. mpu wuaeiinom pykoBoactee M.P. Illypa-
Byper) u IIII gna Crpenst 7 [22] (paspabotumku A.M. Byxtuspos, JI.B. Boittumek, H.A. Kpununikui,
A.A. Jlepuna, U.B. Ilortocun, I'.JI. ®pomnoB). BaxxHO 0TMETUTH, YTO MEpBasi U3 HUX MPENCTaBisia COOOM 3a4aTOK
HACTOSIIIEH CHCTEMblI NMPOrPaMMHUPOBAHMS: MOMHUMO COOCTBEHHO TPAHCISITOpPAa OHA COJEpKalla CHCTEMY COOPKH
MOJyJieil ¥ HEKOTOphIE CPENCTBA OTIAAKU. TpaHCIATOp MOoJydan Takhue (parMeHThl OOBEKTHOW MpPOrpaMMBl,
KOTOpBIC TIOTOM Ha30BYT MOAYJISIMH, a CHCTEMa COOPKHM CO3JaBaia MporpaMMy U3 OTTPAHCIMPOBAHHBIX MOIYIEH U
oubmmoreuynprx mporpamm. IIIT mms Crpensr 3 [23] (paspabotumku T.M. Benmkanosa, A.Il. Epmos, K.B. Kum,
B.M. Kypoukus, 10.A. Onetiauk-Osog, B./l. [Tonaeprorun) cozgaBanacek mox uneiaeiM BrusaueM [1I1 BOCM. B
Hel ObIT pealn3oBaH psiJ WACH, HOBBIX TOTJA, HO CTABIIMX KIACCHYECKUMH celdac — TaOJIMYHBIA TOIXOX K
CHHTaKCHYECKOMY aHAJIN3Y, ONTUMAIBHOE (110 YHCITy paboUYMX MEepEeMEHHBIX) MPOTPaMMHUPOBAHHE apUPMETHIECKUX
BelpaxkeHUH. A.Il. EpmoBsiM ObLT HE3aBHCHMO (M MPaKTHYECKH OAHOBpeMeHHO ¢ IlerepceHoM) M300peTeH MeTox
XeHIMpoBaHus [24], KOTOPBIH MPUMEHSIICSA K 9KOHOMUHU apH(PMETHUECKUX BBIPAKEHUH.

Wrak, npu CTAaHOBIEHMHM HOBOI'O HANpPABIEHUS, OJHOBPEMEHHO C CO3JaHMEM IMEPBBIX POCCHUCKUX
TPaHCIATOPOB — MPOTPAMMHUPYIOMIKAX MPOTPaMM — IIIEN MPOLEcC KPUCTAILTH3ANH U 0QOpMIICHHS 0a30BBIX HUACH H
MOJXOIOB W OJHOBPEMEHHO TIPOIECC CO3MAaHMS KOJUIEKTHBOB KBATU(HIIMPOBAHHBIX HCCICIOBATENCH, CKa3aBIIIX
CBOE CJIOBO M Ha MOCJEIYIONIMX dTanax pa3BUTHSI 3TOTO HampaBieHus. Kak HEKOTOPBIH MTOT 3TOTO0 HA4YaIbHOTO
3Tama MPeACTaBiseTcs Bhimieminas B 1958 1. mepBas B MupoBoit Hayke MmoHorpadus A.IL Epmosa [25],
MOCBSIICHHAs TpobiieMam TpaHcsaiuu. MoHorpadus npakTUIecKu cpa3y Obljia MepeBelieHa U u3ana 3a pyoexom
[26].

HyxHOo 3amMeTHTh, YTO C TPAHCISAIUU CTAPTOBAJIO HE TOJBKO CHUCTEMHOE, HO W TEOPETHUYECKOE
nmporpamMMmupoBanne. VMeHHO paboThl 1O BXOJHBIM sI3bIKaM (OTMEPATOPHBIM CXEMaM) U TPaHCISITOpaM
(TIporpaMMUPYIOIIUM MpOoTrpaMMam) MOCTYXKHIIA TOTYKOM K CO3aHMIO TIEPBOM MaTeMaTHUYECKON MOJIENN MTPOrpaMM
— cxemaM SHOBa [27]. HauanbHBIM TONYKOM K TOSIBICHHIO TaKOW M3BECTHOW MOJIENM, KaK CTaHJAPTHBHIE CXEMbI
ctana pabora A.Il. EpmoBa, ofHOTO U3 co3faTesel NepBhIX TPAHCISATOPOB M0 OIEPATOPHBIM anropuTMam [28].»

[IporpammupoBaHrie Ha 3TOM YpOBHE OBUIO BechbMa TPYNOEMKUM U TpeOOBaTENIbHBIM K YPOBHIO
crocoOHocTel. BbIcokast TpyA0EMKOCTh MPEMSATCTBOBAJA PA3BUTHUIO MPOTPAMMHUPOBaHUS B 0ojiee MacCOBYIO
npodeccuto. KoHeuHo, ObUTH CO3aHbI TIPEIEACHTHI HENMPEB30HAEHHOTO MPOIPAMMHUCTCKOrO MacTepcTBa, kak MC-2
M.P. Ulypa-bypst [29], HO Mamo KTO MOT TIOBTOPHTH Takue oOpasubl. Bbeixoj OblT HalieH B ujaee
MPOrpaMMHUPYIOIIUX IPOTPAMM.

Takum 00pa3oM, MOXKHO OTMETHTh POXKICHUE MAPAAUTMbl CHCTEMHOTO MPOTPAMMHUPOBAHUS, CHIDKAIOIIIETO
TPYAOEMKOCTh MPUKIATHOTO TMPOTPAMMHUPOBAHUS TIPEJOCTABICHUEM CPEACTB, OOBEIUHSIONINX JOCTHKCHHUS
TEOPETUYECKOTO  MPOTPAMMHPOBAHHMSI ¢  OOOOIIEHWEM  HaxXoJOK ©  HM300pETeHHH  TEXHOJIOTHYHOTO
nporpaMMmupoBanus. MoHorpadus ¢ onmucaHueM MpOrpaMMHPYIOIICH MPOrpaMMbI IPUBJICKIIA BHUIMAHHE MHPOBOTO
coobmiecTBa, OblIa IMEpeBEJCHAa Ha AHTIMWCKHNA ¥ cTala (YHAaMEHTOM JalbHEHIUX pabdoT mo pa3paboTke
TPaHCIATOPOB. Peanm3anys mporpaMMHPYIOMIMX MPOrpaMM HOTPeOOBaIa alrOpUTMUIECKOTO MPOTPAMMHUPOBAHUS
Ui pa3pabOTKH alrOpUTMOB W CTPYKTYp IaHHBIX, YAOOHBIX HE TOJBKO i 00pabOTKH MpPOrpaMMHBIX
KOHCTPYKIHUH, HO ¥ TapaHTHPYIONINX JOCTATOYHYIO 3 PEeKTHBHOCTH IPOTrPaMMHUPYEMBIX PEIICHUH.

3. Onmumuzayuonnoe u OOKA3AMENbHOE NPOPAMMUPOSAHUS: dhpekmusHocmsb Ko0ad U NPABUTLHOCHIL
npeobpazosanutl

OCHOBHBIM MpPEMSITCTBUEM HAa MYTH NPUMEHEHUS MPOTrPAMMUPYIOIIHUX MPOrpaMM CTajl JAUCCOHAHC MEXAY
3¢ GEKTHBHOCTBIO PE3YIBTUPYIOMIETO KOJa MPH PYYHOM U aBTOMATH3MPOBAHHOM IPOrpaMMHPOBAHWHU. Pa3HOCTH B
TPYAOEMKOCTH TIPOTPaMMHPOBAHKS MOKa He ObUIa 0c000 BaXHOH B CPaBHEHHWH C IIEHOW MAIIMHHOTO BPEMEHH.
OnTuMu3Mpylomee NporpaMMHIPOBAHNE HAIleJICHO Ha MoyrydeHune 3(PQEeKTHBHOr0 MAaIIMHHOTO KOAa IIEHOH Oonee
CJIOHOI'0 aHAJIM3a TEKCTA IIPOrPAMM.
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2.3. Jliooumckuit: «Paboter Hax stumu TpaHciaTopamu (TA-2, TA-1 u AJIb®A) Haganuch NpaKTHIECKH
Ccpasy mocie MyONHKALME 3aBEPIICHHOrO MEXIYHapOAHOH paGouell rpymmoif omucaHus s3bika . XOTs, MO-
BUJIMMOMY, TIEPBBIM QJI'OJIOBCKUM TPAHCISITOPOM CTajd TpaHcisaTop AlipoHnca, Ho u TA-1, u TA-2 Oblin 3aBepIeHBI
B 1963r., T.e. mpakTHYeCKH OJHOBPEMEHHO C APYIMMH H3BECTHBIMU 3amagHbeIMH paboramu — I[1.Haypa u
3. Jeiikerper. Tpancnsitop AJIbDA BBHAY 00BeMHOCTH peann3auy ObLT 3aBEpIICH FOJ0M HO3XKEe».

«.. A TeX, KOMY HaJo OBLIO IPOrpaMMHUpOBATh 3aqadl C OOJBIIMM CYETOM H, 3HAYUT, 00s3aTeNIbHO
uMeTh 3G PEKTUBHBINA KoJI, cymecTBoBasl AJIbDA-TpaHcisTop».

«OteuectBerHbIe 361K AnMo[30], Drcmnon [31], Curma [32], KoTOpble OBIIH OXHUME U3 TIEPBBIX B MHUPE
SI3BIKOB CUCTEMHOT'O MPOTPaMMUPOBAHUS, CO3/IaBAIUCh, TOATOMY, B KOJUICKTUBAX TPAHCIATOPIIMKOB, TOJHKO YTO
3aBEPIIMBIINX OOJBIINE MPOTPAMMHEIC MPOSKTHI M MOYYBCTBOBABIINX, KAKOBO CAIIOKHUKY O0XOIHUTHCS 0€3 carmory.

N.B. Ilotrocun: «Hecmotps Ha cBou Mosoasie roapl, A.Il. EpiioB k 3ToMy BpeMeHH yKe cTaj U3BECTHBIM
CIEIUATNCTOM B 00JIACTH TPAHCISIIMU M OJHUM U3 JINAAEPOB 3TOTO HAIIPABICHUS B CTPAHE — OH OBLT PYKOBOJHUTEIIEM
JIBYX TIIPOEKTOB TNporpammupyrommx mporpamyM, I[IIT BOCM wu IIIIC, aBropoM mnepBoii MoHOrpaduu 1o
TPAHCISILIAN.

«J1OCTIDKEHHIO TTOCTABICHHOW IENTN IOCITYKIJI OOTaThIii Habop ONTHMHU3ALN, peaan30BaHHBINA B Abda-
TpaHciaTope [33, 34] . Beia mpenoxkeHa cMelIaHHasi CTpaTer s IporpaMMHUpPOBaHUs (TO, YTO TO3AHEE Ha 3amaje
Obuto Ha3BaHO '"casing") TakMX KOHCTPYKLMI, Kak HpOLEAYpbl, LUKIbI, WHICKCHbIC BBIPAXKEHHs, KOrJa Ha
OCHOBAHMHU aHAJN3a KOHTEKCTa BhIOMpasicss HauOosiee S(GGEKTHUBHBIA W3 JIOMYCTHMBIX CIOCOO TeHEpaIuu
KOHCTpYKUMil. OCOOCHHO HW3OLIPEHHO NPOrPaMMHUPOBAIMCH MPOLEAYPhl U IOJCTAHOBKA MapaMeTpoOB Ul HHX:
BHIOOp ocymecTBisncs cpean 11 crmoco6os.” B pesyibTaTe anromoBCKHME MpOLEAYPHl HPH BCEH MOIIHOCTH
MeXaHU3Ma MPOTPaMMHUPOBAINCH ONTUMAIBHBIM 00pa3oM (YTO CTUMYJIMPOBAJIO IPOTPAMMUCTOB AKTHUBHO
UCIIOJIb30BaTh 3TO cpeAcTBO). CyllecTBOBaBIIAs paHee ONTUMH3ALMS 3KOHOMHHU BBIPDAXCHUH ObLIa CyLIECTBEHHO
pa3BHTa — MOJIHOCTHIO YUYHUTHIBAINCH CBOIICTBA KOMMYTATHBHOCTH U aCCOI[MATHBHOCTH; €CIIH 3TO IpeoOpasoBaHuE
HE CTaJI0 IJI00AIbHBIM, TO OHO YK€ OBUIO KBa3WJIOKAIbHBIM. Brepsble Obuta peann3oBaHa riioOallbHAs YHCTKA
UKI0B. TIIaTeIbHOM ONTHUMHU3AINH TTOIBEPTAINCH ONEPAIH HaJ MHOTOMEPHBIMU 3HAYCHUSIMU — TO, YET0 HE OBLIO
B CTaH/JapTHOM AJroje, HO aKTHBHO HCIIOJIb30BaJIOCH BBIYHUCIUTEIIMHU. BriepBrie Oblia peannzoBaHa Ti100ambHAS
SKOHOMUS TTAMSTH, ONupatomasics Ha Teoperndeckue padotsl A.I1. Epmosa u C.C. JlaBposa [35].»

HUcropust u uneu AJIb®DA-tpaHcasitopa onucansl B 00JBIIOM 4KciIe HCTOYHUKOB [36, 38].

«Anb(a-TpaHCISTOP CTall IEPBBIM B MUPE TPAHCISATOPOM € AJroja ¢ OOJNBIIUMU ONTHMHU3UPYIOLUIMMHU
BO3MOXKHOCTSIMHU. [loxoskuit aHrmuiickuii mpoekT XoykuHca U XakcTebia, KOTOphIi pa3pabaTsiBajics B 3TO BpeMs,
TaKk M He ObUT 10 KOHIAa 3aBEpILICH M3-332 CIOXHOCTH 3ajaud. KoHeuHo, ycriexy CIocoOCTBOBAJIO HE TOJBKO
MEXaHHYECKOe COEMHEHNE MHOTHX ONTHMH3AlNi, HO U CYIIECTBEHHOE Pa3BUTHE CYIIECTBOBABIIEH METO/OIOTHI
ONTHMU3AIMH TporpaMM. bbia BeIIBUHYTa Haes BHYTPEHHETO S3bIKA, K MPOrpaMMe Ha KOTOPOM U TIPUMEHSIOTCS
ONTHMU3AIMK, KOTOpasi, XOTS M HE COBCEM B YHCTOM BHJE, ObUla peanu3oBaHa. BbUT Takke peann3oBaH
MPaKTHIECKN TJI00ATbHBIA aHaIN3 KOHTEKCTa, XOTS M Pa3po3HEHHO VIS Pa3IMYHBIX ONTHMHU3ANNH, yIeT KOTOpOTro
CYIIECTBEHHO YBEIMYMJI MOIIHOCTb ONTUMM3ALMM — 3apObIIl COBPEMEHHOIO MOTOKOBOro aHanu3a. CTpemieHue
MPaKTHYECKU BCET/a MojydaTh 3G (HEeKTHBHBINA KOJI IPUBEIIO K OTKa3y OT HEKOTOPBIX CPEACTB AJrosa, BaKHEUIINM
13 KOTOPBIX OblJIa peKypCUBHOCTH MPOIIETYP.

Anbha-TpaHCIATOP aKTHBHO MCHOJB30BAJICS BO MHOTHMX OPTraHM3AIUAX CTpaHbl. XOTs ero nHrepdeicsr ¢
MOJIB30BATENIEM M IPOCTOTA 3KCIUIyaTallMM OCTaBISUIM JKEJaTh MHOTO JIy4IIEro, HO BbICOKas 3(P(EeKTUBHOCTh
MOJIy4aeMoro Koja odecrednia OOIbIIONH HHTEpeC NONb30BaTelieil K 3Toii cucteme. [loatomy korna Ha cMeny M-20
MIPHUIIIa CYIIECTBEHHO Oosiee BHICOKONpOon3BoaAuTeNbHas MamiHa BOCM-6, opranu3aiyy, cBI3aHHbIE C OOIBIINMHU
3aJja4yaMu, CTUMYJIMPOBAJIM co3iaHue Bepcuu Anbda-tpancusaropa st BOCM-6. CaMbiM OBICTPBIM pellIeHHEM
6bL1a TpocTas nepenenka Anbda-TpaHCIATOpa, IPH KOTOPOH Ta €ro 4acTh, KOTOpasi OTBEUala 3a TeHepanuio KoJa,
OpuTa 3aMeHeHa reHepatopoM kona anst BOCM-6. Bosauk tpanciastop Anrudp ("Anbda ruOpuaHslit"), KOTOPHIA
ObUT OJTHMM M3 MEPBBIX OTEYECTBEHHBIX KPOCC-TPAHCIATOPOB. Takoe pelieHne MMEeJo psiji HeJOCTaTKOB, HO 3aTo
OHO OBUTO PEATN30BaHO OBICTPO, M TPAHCIATOP AJITHOp CTAJ MEPBBIM TPAHCITOPOM Ul HOBOW MamuHsl BOCM-6.
Permenue cymecTBeHHO 00JIeT4anoch TeM, YTO B Ab(e-TpaHCISATOPE YK€ CYIIECTBOBAJ BHYTPEHHUH SI3BIK, XOTS U
He 710 KOHIIa eTUHBIH /I BCEX ONTUMM3HUPYIONINX NTPeoOpa3oBaHu».

Okcrutyatanusi Anbga-cUcTeMbl NOKasaja emé OJHY HEOXHMIaHHYIO IpoOieMbl — INpoOieMasoBepHs
NPaBHJIBLHOCTH pean3alii ONTUMH3UPYIOINX NpeoOpa3oBaHuii. [Ipy HaIM4IMu 1MoJyIEpKKH TEH30PHBIX ONepalui
B s3bike Aub(a’, GOIBIIMHCTBO MPOrPAMMHCTOB-BBIUMCIHTEICH MPEANOYMTATH BMECTO HCIIONB30BAHMS
BBIpOXKEHUH BHIa «A + B» gt npeoOpasoBaHmst ABYX-TpEX MEpHBIX MAaTpHIl TIIATEIHHO BBINHCHIBATDH
MHOTOYpOBHEBblE LUKIBl. B pe3ynbTaTe BO3HUK LENBIX Pa3BOPOT CPEACTB M METOMOB JIOKAa3aTEJIbHOIO

“Algol-60
5 I‘ITO TIO3BOJIACT peaIn3aluio AH])CI)a'CI/ICTeMBI paccMaTpuBaTh Kak IMPEUCACHT CUCTEMbI CBEPX BLICOKOT'O YPOBHA.

® Peanusamys MyJIBTININKATHBHBIX ONEpamuii Gbu1a Goee GII3KOi K MATEMATHUECKOM TPAIMIK B CPABHEHHH C AHATOTHYHEIME
peLIeHuAMH BeKTOPHBIX onepauunii B APLu Gonee mo3HUX S3BIKAX.
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MPOTPAMMHPOBAHMS, IPHU3BAaHHBIMOOOCHOBBIBATE  KOPPEKTHOCTh  ONTHMH3HPYIOIMIMX  IpeoOpa3oBaHUil U
AHANTM3UPOBATh KPUTEPUH U FPAHUIIBI UX TPUMEHUMOCTHU IIPU KOJOTeHEPAIUH.

«Ep1moB GBI THAEPOM COBETCKOTO IIPOrPaMMHUPOBAHUS U OCO3HaBAJ 3TO. JINIEpCTBO BOCIPHHIMAIOCE UM
KaK OTBETCTBCHHOCTh — 3a CyAbOYy M pa3BUTHE HOBOTO HAIPABICHHS, 3a CyAbOY iofed, paboTaloImux B 3TOM
HanpaBieHnu.. OH yMelT OTCTAHBaTh 3HAYUMOCTh POrPAMMHUPOBAHHS H IPOrPAMMICTOB TIEPE/] BHELIHHM MUPOMY.

«HoBBIH sI3BIK B pa3HOE BpeMs HOCWI pa3Hble Ha3BaHWsa. CHadajia OH HOCWIJI Ha3BaHWe "BXomHOW" (B
aHrimiickom nepeBone Input Language), 3areM — ckopee oOuxomHOe, YeM oduuuansHoe — 'cuOupckuit" W,
HaKOHEI[, y)K€ YCTaHOBHUBINEecS W oduumansHOe MM — 3BIK Anbda. CrenyeT oco00 OTMETHTh TBOPUECKYIO
atMocdepy Anbda-poexra» [37].

He Oyzmer mnpeyBenmuyeHHeM CKaszaTb, 4YTO peaiu3auus AJjbda-TpaHCIATOpa 3HAMEHYET pPOXKICHHUE
ONITHMH3AIIMOHHOTO NpOrpaMMupoBaHus. OIZHOBPEMEHHO H3 TEOPETHUYECKOTO IIPOrPAMMHPOBAHUS BBEIACISACTCS
JI0Ka3aTeIbHOe, HCCIIEAYIOIIee MOHATHE «IKBUBAIEHTHOCTE. [Ipexae ueM pean30BaTh KOHKPETHYIO ONTHMHU3AIUIO
HaJUISKUT JI0Ka3aTh, YTO OHA HE CIIMIIKOM HapyIlaeT NPaBUIBHOCTD MPOTrPaMMBI.

«HoBrIit TpancmaTOp — TpaHCHATOp AJdb(a-6 — OBUT yIYUYIMICHHOH BepCHEH ONTHUMH3UPYIOIIETO
TpaHciaTopa ¢ Anrona.» «B pesymprare cuctema Anbda-6 crana JOCTATOYHO MIMPOKO HUCIOIB3YyEeMOH CHCTEMOHN Y
nonb3oBareneit BOCM-6.» [62, 61]

4. Vuebnoe u osnaxomumenvHoe NPOSPAMMUPOBAHUSL — CIMAPMOBLII bapvep: pycugurayus, uzyyaemocmo,
UMPIUYUMHOE 3HAHUE

Cepenmaa 1960-51x TOIOB — BpeMs ouepeqHOi pedopMbl 00mIe00pa3oBaTeIbHON CHCTEMBI, HAITPABICHHOM
Ha oOpeTeHHe BBITYCKHUKAMHU MIKOJ pabounx HaBBIKOB. ECTECTBEHHO, 3TO a0 BO3MOXKHOCTH B ydeOHBIC IUIAHBI
nyqmux mxosx HoBocubupeka U Apyrux ropoioB BKIIOYUTH H3y4E€HHE OCHOB IIPOTPAMMHUPOBAHUS C BO3MOYKHOCTBIO
3MU30IUYECKOr0 IIPOTrOHA IPOTPaMM Ha TPYAHOJOCTYIHBIX B Te BpeMeHa DBM. B pesynbraTe uepes HECKOJIBKO JIET
PsIl BBIMYCKHUKOB 3THX MIKOJ BiwiIKch B cdepy BimsHus A.Il. EprioBa, HEKOTOpbIE M3 HHX CTald BHIAHBIMH
yu€HbIMU. MOXHO CKa3aTh, YTO Tak OBLIO MOJI0KEHO HAYaIo MapajaurMe yueOHOro MporpaMMHUpPOBaHHUSI.

[MponomkeHne 3TOM JMHUM peliano mnpoOJieMy CTapTOBOro Oapbepa— Mepexoja OT IOHMMaHHUS
MpOoTrpaMMbl KaK KOHCTPYKIMHU M3 MAIIMHHBIX KOMaH] HaJl CKalspaMH C IepelayaMi YNpaBiICHUsS K HU3YYCHHIO U
MPECTaBICHUIO [IPOTPaMM U3 CI0KHO BBIYHUCIISIEMBIX BRIPAKEHHUH MOJ YIIPaBICHUEM Pa3BUTBIX CXEM U NMPOLEAYp €
BO3MOKHOCTBIO Pa3[eIbHOM KOMIWIALUH, JIOIyCKAaromle MHHMMH3ALUIO ITOBTOPHOTO IPOTPaMMHUPOBAHUSA
peLIeHUH TUMOBBIX 33ja4. bpuin opraHu3oBaHbl Anb(ha-Kypehl, H3y4eHHE CPEACTB U METOIOB IIPOrPaMMHPOBAHUS
Ha Aubda-f3plKke JUII MHOTHX BBIIIYCKHHKOB JTHX KypcOB CTajl0 IyTéBKOW B MHpP COBPEMEHHOTO
MPOTPaMMHPOBAHUS Ha SI3bIKaX BBICOKOTO ypoBHS [40]. OZHOBPEMEHHO CO3MAIOTCS SI3BIKM HPOTPaMMHPOBAHUS,
MU3y4aeMOCTh KOTOPBIX MHOTO TIpoie, a 3G (QeKTHBHOCTE peamu3aluy CynecTBeHHO BhIe [31, 32, 48].

Amnppeit IletpoBud mpunaBan OonbIIoe 3HAYSHHE OMOpE MPOTPAMMHPOBAHUS Ha PEUYEBYIO NPAKTHUKY Ha
poxHoM si3bike. [To ero MHEHHIO, PO yMBIBaHHE TPOTPAMM Ha POJHOM SI3BIKE TTO3BOJIIET €CTECTBEHHO HACJIEA0BATh
WHTYWTHBHBIA ONBIT HAJEKHOM OpraHM3alMu IPOIEecCOB, (JOPMHUPYEMBIH UYEIOBEKOM C JETCTBA. XapaKTepHOU
0COOCHHOCTBIO  pa3pabdOTKM CBOMX S3BIKOB IIPOrpaMMHUpOBaHMs Oblla oOnMopa Ha pPYCCKHH S3BIK U
IKCIIEPHUMEHTAJIbHBIC PeaTM3alliy 3apyOeIKHBIX S3bIKOB HACTOWYMBO MOABEPraiuch pycudukaunu. [41]

[o3nHee ObLTa BBIpaXKCHA HIES KOHIICIINH «JIEKCHKOH MporpammupoBanis [42, 43]. [Ipu moaroroke
IIKOJILHOTO TIPOTPaMMHOT0 oOecriedeHuss ObUTM Pa3BEPHYTHI MPOEKTHI YUEOHBIX S3BIKOB NPOTPAMMHPOBAHUS Ha
6a3e HaIMOHAIBHOW JIeKCHKH. CTOPOHHHWKH TPOrpaMMHUPOBaHMS Ha 0a3e peueBOi NMPAKTHUKH Ha POJHOM SI3BIKE HE
OTCTYTIAIOT U TPOJIOJKAIOT Pa3pabOTKy CBOMX S3BIKOB [44].

W.B. IToTtocuH: «MBI OT "Hamiero" si3pIKa XOTETH OJM3KOW K MAITMHHOMY S3BIKY CEMaHTHKH U yJOOHOTO
CHHTaKcHca. 3aMeTHM, 4YTO IOJI00Has e, Mo-BHAUMOMY, ujes Obuia m y Huxiayca Bupra, xorma oH cosmaBain
OpHeHTHpoBaHHBI Ha apxurekTypy MBM-360 s3pik I1JI-360, craBmmii mpOTOTHIIOM OOJIBIIOTO YHCIA TaK
Ha3bIBAEMBIX MAaIMHHO-OPUEHTHPOBAHHBIX S3BIKOB WM "s3bIKOB moBblme ypoBHeM" (higher level languages).
Paznnna mexxny Hamu OblTa B TOM, 4TO BHPT OpHMEHTHpOBAJICS Ha KOHKPETHYIO apXUTEKTYpy, a MBI — Ha
KOHKPETHBIN KJacc 3a/1a4.»

«Cucremsl DIICUJIOH ycremHo 3KCITyaTHpOBAITICh Ha 3TUX KOMIIBIOTEpax, nmoka ou (kpome 63CM-6)
He Obumn BbITecHeHbl "oreuecTBeHHBIMH' EC OBM. I'nme-to romy B 1974-m Oblna IpeAnpuHsITA MOIBITKA
paspadorars cucremy DIICUJIOH mis EC OBM, HO HeynmauHbIil BHIOOp pa3pabOTYMKOB HE Jajl OCYLIECTBHTHCS
3TOMY MPOEKTY. SI3pIK DICHIIOH YIIEN B MPOIUIOE BMECTE CO CTAapbIMH KOMITBIOTEpAaMH, HO CHITpaji OONBIIYI0 H
OYEHb TMOJIC3HYIO POJIb B CO3J[@HUU PA3IMIHBIX TIPOTPAMMHBIX CHCTEM JUIS OTHX KOMITBIOTEpoB» [31, 46].

«CUI'MA omnpenesnsiach Kak MHOTOYPOBHEBasi CHCTEMa C HEKOTOPHIM YHCIOM CBOOOJHBIX ITapaMeTpoB.
BasucHble onepanny s3pIka HE MMEIH CBOEH CEMaHTHUKHM, UMEINCh JINIIb CTAaHAAPTHBIC POLEAYpPhI IS afpecannun
00BEKTOB, pacpe/IeIICHHS MaMATH U T.J1.»

7 Pesko KOHTPAaCTHPYET C OIpe/IeNeHHEeM ICHXO0I0raMy OHATHS «THACPCTBAY» KAK CIIOCOGHOCTH HTHOPHPOBATH IOBEICHHE
Omkaiiiero kpyra
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«Paboty Han nmepBeiM CUTI'MA-TpancasTopom Xopomio omucan I'.I'. CremanoB. Hago Tonbko m00aBHTB,
YTO MPOUCXOMIIA 3T JIESTEIBHOCTh B Tiepuo] pacusera "®dakena" u yto paboramu CrenaHoB ¢ CHHEHKUHBIM MO
TPYJOBOMY COTJIAIICHUIO C 3TO¥, CTONB MOMYJIAPHOM TOTAa, Opranusanueit» [32, 45, 48, 47].

5.  Onepayuonnvie cucmemvl U MHOLONPOYECCOPHbIE KOMNIEKCHL: HPOMUBOPEYUe MeNCOY MEXAHUIMAMU
npou3600CcmMEa U UCCie008aHull

B konume 1960-p1x ronoB B AKaieMropoike ObLT MHHUIIMMPOBAH IMPOLIECC CO3JAHUS MOsica BHEIPEHUS
Pe3yJIbTaTOB HAyYHBIX HCCIENOBaHMI. Pa3BepHYIIOCH CTPOUTENBCTBO KOPIYCOB JUIS CHELUHUAIBHO (HOPMHPYEMBIX
OpPTraHU3aIi-CIIyTHUKOB, MpPU3BAaHHBIX OCBAaWBaTh JOCTWXKCHMS HAyKH U BBINOJIHATH MX BHEAPEHHE B
NpOMBIIUIEHHOCTh. OpHOW w3 Takux opranmzauuii Obur  KBb-1, Bckope mnepeumenoBanHblii B KBCII,
paccMatpuBaemsblil kak cmyTHUK BI[ COAH, 3HauuTenbHas yacTh TEMaTHKH ATOI OpraHM3allid HallelMBajlach Ha
pa3pabotky npomsinierHoro 110 mox pykosoactBom A.Il. EpmoBa. B umcie mepBBIX IPOEKTOB OBLIH MPOEKTHI
omepannonHoii cucemsl AMCT-0 m mHOromponeccopHoro kommuiekca AWMCT-1. O6a mpoekra mpexmoiiaraid
9KCIIEPUMEHTAIBHYIO PEa3alui0 CPEICTB U METOIOB PACHpPEACIEHHOTO JOCTYNA K BBIUYHCIUTEIBHON TEXHHUKE B
YCIOBUSIX MPOMBIIUICHHON 3KCIUTyaTalliy pa3HOCOPTHBIX YCTPOMCTB.

N.B. ITorrocun «Ocoboe MecTo B ero padorax 3anmmaer npoekt AVCT. Ha moii B3risia, 3Ha9NMOCTh U
LIEHHOCTh 3TOTO IIPOEKTa OBIIIM HEIOOIEHEHBI, @ €r0 HOBAaTOPCTBO OBLIO 3HAYMTEIBHBIM. 31ech EpmioB BhicTyman
KaK PYKOBOJIHUTENb CO3[JaHMS BCEH BBIYMCIMTEIBHOM CHUCTEMBI — W €€ apXUTEKTYphl, U €€ IPOrPaMMHOTO
obecnieuenns. HawanpHbIi sTam 3Toro npoekra — AVICT-0 — npeacraBisin co0oi OOHY W3 TEPBBIX OTEYCCTBEHHBIX
MYJIBTHIIPOLIECCOPHBIX CHCTEM, CHaOXXEHHYIO OOTaThIM IPOTPAMMHBIM OOECIICUCHHEM, PEATH3YIONIUM Pa3IHIHbIC
PEXMMBI 00CTY)KUBAHHS — OT MAKETHOTO JI0 pa3aeieHus BpeMern» [50-56].

Bckope mpoTuBOpeunss MeEXIy MNPOU3BOJICTBOM U HAYKOM CTanu cTosb HenpumupuMbl, 4yTo u3 KBCII
Betenmics H® UTMuBT, coxpammBmmii cotpymaudectBo ¢ Otnenmenumem uHpopmatnkun BI[ COAH. He
UCKJIIOYEHO, YTO UMEHHO OIBIT B3aUMOAEHCTBHS C MPOMBIIUIEHHO-OPUEHTUPOBAHHBIM 3BE€HOM NPUBJIEK BHUMAaHHE
Angapes IletpoBuu k 3HamenuToi kuure ®p. Bpykca «Muduueckuit uenosexo-mecsiy [57]. Aumpeit [letpoBud
MPOBEN CEpHI0 CEMUHAPOB C AHAIM30M COAEP)KAaHUS STONW KHUTH M CTaJl HAyYHBIM PEAAaKTOPOM IIEPBOTO IepeBoja
9TOM KHUTH Ha PYCCKHUM A3bIK. OT3BYKH 3TUX MPOTUBOPEUUI MOXKHO YBUAETh B BOCIOMUHAHUAX 110 MpoektaM MBK
Onbpyc [58].

K »TomMy BpeMeHH HAaKONMJICS OIBIT, NMOKA3aBIIMN AJISI HOBBIX 3aJlad HECOCTOSATEIBHOCTH KJIACCHUYECKON
CXeMbl pa3pabOTKU IMpOrpaMM 3a OAMH XM3HEHHBIH HUKJI. B 4acTHOCTH, MOSBMWIINCH Pa3HbIE CXEMBI IIOJHOTO
JKU3HEHHOTO IIMKJIa MPOTpaMM, 3aTParuMBaloOIIero IEPecMOTp IMOCTAHOBKH 3aJadyd M TPOeKTa €€ peIIeHHs B
IpoIiecce IPOrpaMMUPOBAHMS B 3aBUCHMOCTH OT CTEIICHH M3YYEHHOCTH peIIaeMo 3aaur U BIMSHHSA HOBH3HBI Ha
TPYAOEMKOCTh MIPOTPaMMHUPOBAHUS U TPOU3BOIUTEILHOCTH TPOrPaMM.

6. Mmnocosnzbikogoe u MyTbMURAPAOUSMATLHOE NPOZDAMMUPOBAHUSL: MYIbMUNIUKAMUGHBIN POCT 00béMA
pabom — HOBbLE MAULUNDL, A3bIKU U 3A0aAYU

Konen 1060-p1x rofjoB XapakTepu3yeTcs SpKUM Pa3HOOOPa3HEeMKOMITBIOTEPHBIX apXUTEKTYp M CO3JaHHEM
CaMbIX CJIIOXKHBIX  SI3BIKOB  NporpamMMupoBaHus. [y pa3paOOTYMKOB  KOMITHIIITOPOB — 3TO  O3HAYAIIO
MYJIBTHIDTHKATUBHBIA POCT 00bEMa padoT. [louck pemenus npusén Arnpes [lerposrua x uaee npoekra BOTA s
MOJJIEP)KKA METOJIOB pa3pab0OTKM MHOTOS3BIKOBBIX CHCTEM IOCTPOSHHUATPAHCIATOPOB, YTO MOXKHO HAa3BaTh
MHOTOSI3bIKOBBIM TNporpaMvupoBanueM. OCHOBHBIM OTIMYMEM OT JAPYTMX AHAJIOTWYHBIX IIOJIXOJIOB OBLIO
COXpaHEHHE OITHMHU3AIMOHHBIX HMHCTPYMEHTOB, COCTaB KOTOPBHIX INPH pealM3alliy pacHajcs Ha JBa YPOBHS:
YHHBEpCalbHbIE M MAaIlMHHO-OPHEHTHPOBAaHHBIE ONTHUMM3AIMH. JTO TPOHM30IIJIO B IIPOIECCe HCCIEIOBaHUS
KpPHUTEpHEB NMPUMEHUMOCTH SKBUBAJICHTHBIX NpeoOpa3zoBaHuid. YacTh kak Obl yHHUBEpCAJbHBIX OKA3aJIMCh Ha Jeje
MAaIIMHHO-3aBUCHMbBIMH Ha HOBBIX apXUTEKTypax.

VYrpouleHre noJAroToBKU U U3y4aeMOCTU IPOTrpaMM MPUBEJIO K NOCTENIEHHOMY OTKa3y OT UCIOJIb30BaHUS
OIIOK-CXeM B TIPaKTHKE MNPOTPaMMHUPOBAHHS M K PE3KOMY pACIIUPEHUI0 OOBEMOB CO3/IaBACMBIX IPOTPAMM,
MMOHMMAaHUE KOTOPBIX CTaji0 OTIEIbHON MpobiemMoid. T1oSBISIOTCS MPOrpaMMHBIE KOMITIEKCHI, (DyHKIIMOHUPOBAHKE
KOTOPBIX BBIXOJUT 32 MpeAebl TOHUMaHUs UX aBTOPOB. OTHOBPEMEHHO TOSIBJISTFOTCSI CAMbIe CIIOKHBIE B MUPOBOMH
MPAKTUKE S3BIKA TPOrPaMMHPOBAHHWsS, aBTOPHI KOTOPBIX CIHOKOWHO TPOBO3TJAIIAIOT, YTO MPAKTHKYIOIIUM
MPOrpaMMHCTaM HET HEOOXOJMMOCTH MOHMMATh BECh SI3BIK MPOTPAMMHPOBAHWMSI, JOCTATOYHO BHIOpaTh Hambosee
MOIXOISTINIA €T0 YTOJIOK U UM OTPaHMYUBATHCS, TTOKA OUepeaHas 3ajada He moTpeOyeT HOBBIX 3HaHUH. OcTanbHOe
OTHaéTcs Ha OTKYN KOMITMJISATOpAM W CHUCTEMaM MPOrpaMMHUPOBAHHUS, TOYHEE — CHUCTEMHBIM IMPOTPAMMHUCTAM.
OIHOBpEMEHHOE paCIIUPEHHUE MapKa KOMIBIOTEPHBIX aAPXUTEKTYp MPHUBOAUT K IpoOIeMaM MYJbTIUIMKATUBHOTO
pocta 00BEMa pabOT MO peanu3aluyl S3BIKOB IPOTPaMMHPOBAHUS HAa HOBBIX MallWHAX M MEPEHOCa TOTOBOTO
MPOTPAMMHOTO 00ECIICUCHHSI Ha HOBYIO aIllaparypy.

Camblil IpKUi U JUCKYCCHOHHBIA MPOEKT TOTO BPEMEHHU, KOHEYHO, — EpIIOBCKUI MPOEKT MHOTOSI3bIKOBOM
cucTeMbl noctpoeHus Tpancistopos BETA [64, 63].

C.b. ITokpoBckwii: «IlapagokcanbHo, HO 0o0Jiee XUBYYUMH OKA3aJIUCh SI3BIKH, BO3HUKIIHE emé B 50-X:
®optpan u Jlucn — XOTS U ocie MHOTOYHCICHHBIX H3MEHEHHH, CXOIHBIX C IBOJIOIMEH €CTECTBEHHBIX S3BIKOBY.

«3amMpicen OBUI CIMIIKOM PHCKOBaH, TaK KaK OJHOBPEMEHHO IPEIIOJarajoch OMpPOOOBaTh CIUIIKOM
MHOT'O HOBIIIECTB: MHOTOS3BIYME HAa BXOJ€, MHOTOMAIIMHHOCTH Ha BBIXOJIC; HOBBIC SI3BIKH (HAIpUMeEp, NP Hadaie
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paboT CyIIeCTBOBaIM TOJIKO HETOJHBIE JKCHEPUMEHTAIBHBIE TPAHCIATOPHI ¢ AJronia-68) W HOBBIE METOIBI
ONTHMU3AIMH JUI1 HOBBIX NMPHKJIATHBIX 00JacTeil — M BCE 3TO B paMKax Hay4YHO-HCCIIEJOBATEIbCKOTO MHCTHUTYTA,
MOJYTIPOU3BOJICTBEHHAs paboTa CHJIaMU COTPYIAHUKOB, OPHEHTHPOBAHHBIX Ha ITOJIy4CHHUE HAYYHBIX PE3yJbTATOB)
[65].

N.B. Ilotrocun: «HaxkomneHHBIH B ONTUMU3HUPYIOIIEH TPAHCIALMU ONBIT Jal BO3MOYKHOCTb NEPEHUTH K
CJICIYIOIIEMY HOBOCHOMPCKOMY TpPaHCJIATOPHOMY MPOCKTY — MHOTOS3BIKOBOHM TpaHciupyromiei cucreme BETA»
[66].

«Teopus, HapsLy C HUCCIENOBAHUSAMHU B Pa3jIMUYHBIX HANPaBICHUAX CUCTEMHOrO MPOTrPaMMHMPOBAHUSA — U
9TO OYEHb BAXXHO OTMETHUTh — B HOBOCHOHMPCKON IIKOJIE BENHCh HWCCICAOBAHUSA W IO TEOPETHUECKOMY
NPOTPaMMHUPOBAHUIO, OCHOBHI KOTOpHIX Obutn 3asokeHbl A.Il. EpmoBeiM. Co3HatenbHas €ro Imo3umus,
3aKJIFOYaBILAsiCS B TOM, YTO CEPbE3HBIC SKCIEPUMEHTHI 110 CO3JIaHUIO CHCTEM JOJIKHBI ITOJKPEIUISTHCS pa3padoTKoi
TEOPETHUECKUX MOJICTICH U CTUMYIIUPOBATh 3Ty pa3paboTKy, Oblia BeChMa III0JOTBOPHOMY. [67]

7. 3KCI’l€pMM€HmCUZbHO€ U UCCNe008aAMENbCKOE npocpamMmmuposanus. OCB0€HUE  HOBblLX  A3bIKO6 U
UHmejliekmyajlbHble 6bl306bl

Hauano mnpoexra BETA coBmano c¢ pa3sépreiBaHueM mpousBoacTBa EC-OBM u MHOrOYMCICHHBIX
MpoeKkToB pa3zpaborku u BHenpeHus ACY mo Bcelt ctpane. B stor mepuox mon pyxosoactBoMm A.IlL Epmioa u
W.B. [loTToCcHMHa BBHIMOJHSAETCS cepusi padoT «B Mepy JIMUHOM MHUIMATHBBI», HAIEJICHHBIX Ha peaju3allMOHHOE
CaMOCTOATENIbHOE OCBOCHHME PAa3HOOOPA3HBIX S3BIKOB NpOrpaMMHUpOBaHUs. Kpurepmem KadecTBa TakwX padoT
CUHTaeTcs Kak MOKHO 0oJiee IMOJHOE COOTBETCTBUE ONPENEICHHUIO H3ydaeMoro s3bika [55, 54], HO nmeeT mMecTo u
yuéT OpYrux TpakTUYHBIX KpuTepueB. AHaped IlerpoBud mummer psii paboT MO TyMaHHTapHBIM AacIEeKTaM
NpOTPaMMHPOBAHUSI M, B YaCTHOCTH, OTMEYaeT CaMOYOMHCTBEHHBIM XapakTep Npo(eccHn «CHCTEMHBIH
HPOTPaMMHUCT — YeM JIy4IlIe BBINOJHACTCS ero paboTa, TeM MEHbIIIE OHA 3aMeTHa IoJib3oBatento [57, 56].

B xonme 1968 roma B xabunere A.Il. Epmosa /[)xoH MakkapTu mpodeNl CEpHIO JISKIUH, MOCBAIICHHBIX
s3bIKy LiSp. BO3MOXKHOCTh MpPaKTHYHOW pealu3aldd TaKoro si3blka Jake Ha Hamedl nyumeir 9BM BOCM-6
BBI3bIBAJIA COMHEHHSI Y MHOCTPAHHBIX CIEIUAINCTOB. TeM He MeHee, Obula peann3oBaHa Bepcus JIMCH-CHCTEMBI,
BKJIIOUYaBIIasg B ceOs pyCHPHUIMPOBAHHYIO JEKCHKY, YHHBEPCAIbHYI0 00pabOTKy CBOWHCTB OOBEKTOB M MEXAHU3M
nepepacnpefieNlcHus MaMATH C BBITPY3KOM CTeKa BO BHEIIHIOIO MaMATb. Bo Bpems o4YepeqHOro BU3HTA B
HoBocubupck Jxon Makkaptu cOOCTBEHHOPYYHO HAlMCall TECT JJsi HPOBEPKH (YHKIMOHAIBHOW ITOJHOTHI
peann3alOHHONW CeMaHTHUKU HOBOcHOMpckoi Jlucm-cucrembr. Cucrema Bblgepkana 3Ty npoBepky. OcHOBHOE
MPUMEHEHNE CHCTEMBI — HCCIIEeIOBaHMSA B 00JIaCTH BepU(UKAIMH IMPOrpamMM, SKCIEPHUMEHTH IO OpraHU3aluu
HEIOOMPEICNCHHBIX  BBIUMCICHHH, CHHTAKCHYECKH OpPHUEHTHPOBAHHBIX IpeoOpa3oBaHMN  HpOrpaMM U
KOHCTPYHPOBAHMIO CEMAaHTHYECKUX Mojienell. MO)KHO CKa3aTh, YTO CHCTeMa MOAep KHUBajia pelieHue 3aad ypOBHS
HCCIIEI0BATEIBCKOTO TTOJIMroHa [58].

J.A. JleBun: «SI3pik Cern ObL1 mpeuiokeH M pa3paboran B Hawase 70-x romos mpodeccopom Hero-
Mopkckoro yausepentera Jixexo6om IlIsapuem (Jacob Schwartz). DTo cTano BELIAIOLIMMCS COOBITHEM: MATEMATHK
C MUPOBBIM UMEHEM CMEJIO BOIIEC B 00J1aCcTh IporpaMMHUpPOBaHNA C PAAUKAJIBbHBIM MPAKTUYCCKUM NPEATIO0KEHUEM,
HAlleJICHHBIM HA BOBJICUYECHHE MATEMATH4YeCKOW HHTYMIMH B cepy pelieHus MNporpaMMHCTCKuX 3aaad. OHO
COCTOSUIO B TOM, YTOOBI, 0a3UPYsICh HA MHOXKECTBAX KaK OCHOBHBIX THUIAX JAHHBIX, TUCAThH MPOrPAMMbI B TEPMUHAX
BBICOKOYPOBHEBBIX HEMPOIEYPHBIX AITOPUTMOB, IIUPOKO UCIIOJIB3YIOLIMX JOTUKO-IIPEAUKATHBIE CpeIcTBay [78].

Cnenyer oTMeTuTbh, 4TO s13bIKk SETL M3Ha4aNbHO MO3MIIMOHMPOBAJICS KaK SI3bIK CBEPX BBHICOKOI'O YPOBHS
(SICBY). Ilon cBepXBBICOKMM YpPOBHEM sI3bIKa IOJpa3yMeBaJOCh HE TOJBKO HCHOJIB30BAHUE MOJHOTO 00BEMa
MaTeMaTHYeCKUX aOCTpakuui, HO W TpeOOBaHWS K MparMaTHKe S3bIka — €ro peayM3alvs JOJDKHBI Oblia
MOJJIEP)KUBATh IIOJIHOLEHHOE IPOCTPAHCTBO JIONMYCTHMBIX PEATN3AIMOHHBIX KOHCTPYKIHWH, BBIOOpP KOTOPBIX
JOJDKeH OBLI aBTOMATH3MPOBATHCS C YYETOM JMHAMHMKHM HMX HpuUMeHeHus. CTonb CIOXKHOE JUIS peau3anuu
TpeboBaHMEe ObUIO O0OCHOBAaHO HEOOXOJMMOCTBIO  IIOJUIEPKHMBAaTh  BO3MOXKHOCTH  OKCIIEPHMEHTAILHOTO
MCCIIEJIOBaHMs [TOCTAHOBKHM 3a/1au 0e3 OTBJICUCHHMS Ha JETall PEeaM3allMOHHBIX CTPYKTYp JaHHBIX. B aTOM mane
dbopmansro peanm3anms SICBY MokeT OBITh BBITIOJHEHA KaK OOBIYHBIN SI3BIK BBICOKOTO YPOBHS, B KOTOPOM
MPOCTPAHCTBO PEATN3AUOHHBIX KOHCTPYKIMA OTPaHWYCHO OJHUM pelleHHeM Oe3 BBIOOpa WM HarpyXeHO
TUOHM3aIMeR CTPYKTyp AaHHBIX. beictpas peammsammsa Cerna Ha cucteme JDIICHUIJIOH-BOCM-6 sBnser coboit
HEHHBIA MPELeAeHT JTOCTIKECHUS ycIieXa IIeHOH Cy)KeHHs pelaeMoi 3aJadu 10 ypOBHA MakeTHoOro oOpasma. OHa
Jlajia BO3MOYKHOCTH MPOJIEMOHCTPUPOBATh BO3MOXKHOCTH A3BIKa Ha HEOONBIINX MOHATHBIX IpUMepax, Ha KOTOPBIX
OTpPaHMYEHUS] MAaTEeMAaTHYECKOTO ammaparbl HE 3aMeTHBl. B HX u9uciae OBIIM TepBbIE AKCIEPHUMEHTHl IO
MCKYCCTBEHHOMY MHTEIUIEKTY M JIETCKOMY HPOIpaMMHUPOBaHUIO. MOXHO CKa3aThb, 4TO Obla MPOJEMOHCTPUPOBaHA
1eJIeCO00Pa3HOCTh OrPaHMUYMBATh MPOTPAMMHUCTCKUIM Nep(EeKIMOHN3M W HayWHATh DPEIICHHE CIIMIIKOM HOBBIX
MPOTPAaMMHUCTCKHUX 3a/1a4 C CO3/IaHNsI MAaKETHOTO 00pasia.

Pa3BuTHe npakTUYHOCTHU sA3bIKa DICUIIOH MPUBENIO K ompejnenenuto ero pacuupenus MAKPO-3Oncunon,
MPEJCTABISIOIIETO COOOW TMPaKTHYHBIA KOMIIPOMHUCC, JONOJHSIONUA OOBIYHYIO MPOLECIYPHYIO TEXHUKY
MexaHusMoM MakpoomnpeneneHuit. Co3mganHas @.I'. CBeTyiakoBOW cucTeMa JJjisl 3TOrO s3bIKa ObLIA YCHENIHO
MPUMEHCHA MPHU Pa3pabOTKEe CUCTEMBI MOANCPKKHU MakeToB npukiagHeix nporpaMmm CODHUCT s BHINOTHEHUS
paboT 1o MccieJ0BaHMIO PoLieccoB atMocdeps! nokeana [80].
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Peamuzarnuio 3¢ pexkTHBHON cucTeMbl TporpamMmmupoBanus s si3bika Setl Jx. IlBapir mpeamonaran
BBIMOJIHUTh C TOMOIMIBIO CICIHATBHO Pa3pa00TAHHOTO MAIMHHO-HE3aBUCHMOTO MAIIMHHO-OPUEHTHPOBAHHOTO
sI3bIKa CUCTEMHOTO IporpamMmupoBanus Little, moxosxero Ha Fortran, Ho 00pabaThIBAIOIIET0 MPOU3BOJIBHBIC KOJBI U
MPUCTIOCOOIEHHOTO K KPYIMHOOJIOYHOM OpraHM3alyu MporpaMM W AaHHBIX. [Ipeamosiaraiock, 9YTO MMEHHO STOT
SI3BIK — MOJIXOIAIIAs OCHOBA IS MAIIMHHO-3aBUCHMOTO IIEPEHOCA IPOTrpaMM Ha HAIIIA MAIITHHEI.

CoBetckas pa3paboTKa CHCTEMBI IPOrPaMMHPOBAHUS U KOMIIWIATOpA Ui si3bika Little Ha BOCM-6 6puta
BBITIOJIHEHAa Ha MakpoacceMbuepe BOMIL n Obuto0 3KCIIEpUMEHTANBEHO ONPOOOBAHO KOMIUIEKCHOE pELICHUE psiaa
TEXHOJIOTHYECKUX Mpo0sieM 00ecredeHuss MaIIMHHO-3aBHCUMOTO IIepeHOca IporpaMM 0e3 KpocC-TPaHCISIHH.
Perienue 6a3upoBanoch Ha HACAX BEPTUKAIBHOTO paccrioeHus mporpamm [97], GyHKIMOHATBHON NEKOMITO3UIIUH
Ha TMPOCTBIE KJIACChl CeMaHTHYeCKUX cucTeM [81l], CHHTaKCHYeCKOe H CEMaHTHYECKOE YIpaBIICHHE
KOHCTPYHUPOBaHUEM KOMIIHMJITOpPA, BUPTYaJbHOTO KOJa MPOrpaMMbl W ONTUMH3UPYIOUIEH KOIOTeHEepaunuH, 4YTo
CyMMAapHO TMO3BOJIUIO PEIIaTh 3a/1a4d, TPeOyIomue JOCTIKEHHS NpeAeIbHOro 6ajanca Mexmy 3(pQeKTHBHOCTHIO
NPUMEHCHHUS allapaTypbl U TEXHOJIOTUYHOCTBIO IIpoliecca pa3paboTKU SKCIIEPUMEHTAIBHBIX IPOTPAMM.

Takum o0Opa3om, Obula co3laHa KOJUICKIMS HHCTPYMEHTOB JJIsl PELICHHWs 3ajad pa3HOW CTENeHU
W3y9IEHHOCTH, BKIIFOUasl HOBBIE, HCCIIE0BATENBCKIE, TPAKTUYHBIE U TPEOYIOINE MpeAenbHON 3((HEKTHBHOCTH.

8. [Ilapannenvnoe u nenpogeccuonanbHoe npoSpamMmupo8ans.; pacuuperue npoCmpancmed peuteHuil u kpyea
noab3oeameinell, UCKYCCMEEHHbII UHMELIeKM

N.B. Ilorrocun: «HoBocuOupckas IKojia OJHOW W3 INEpBBIX B MHpE 3aHsUIach INpodieMaMu TEOpUH
napamensHoro nporpammupoBanusi. B.E. KoroBeim u A.C. HapuHpsHE OBITa TpeuiokeHa OJHA W3 IEPBBIX
MoJeTiel TapauieNIbHBIX IPOrpaMM — HEACTCPMUHUPOBAaHHBIE aCHHXPOHHBIC aBTOMATHI. /It 3TOH MOJENH MoTydeH
Psil BOXKHBIX PE3YNBTATOB, CBSI3AHHBIX C YCIOBHSMHU OTCYTCTBHSA KOH(IMKTOB IapajiieNn3Ma, ¢ Ipeodpa3oBaHueM
MOCJICIOBATENBHBIX NPOTPaMM B MapajjieldbHbIE M NPEOOpa3OBaHMSIMHM, YBEIWIHBAIOIIMMH BHYTPCHHHUH
HapaJuIeu3M — 3TO ONPeleIIoIINe IPOOIeMbl TEOPHH Mapauienn3Ma.» [49]

Mopenp ObITa JOCTaTOYHO OOIISH JUIA NMPEACTABICHUS KaK AaCHHXPOHHBIX TaK W CHHXPOHHM30BAaHHBIX
NPOLIECCOB U MPOTPaMM YIPaBICHH NMH. DTO OBUIO CHETAHO Ha OCHOBE BBEICHHS IOHATHS «CITyCKOBOE YCIIOBHEY,
KOTOpOE MOTJIO ObITH J1t000i1 mpupos! [83-85].

B nanpHeiilmeM »5TO HampaBieHue Obulo oborameHo cpeactBamu ceteid Iletpu, oOnamaBmMMu
BO3MOXKHOCTBIO YAMBHTEIBHO TOYHO MOJCIMPOBATh MPAKTUYSCKH BCE M3BECTHBIC alllapaTHble M MPOrpaMMHEIC
B3aMMOJCHCTBHS 338 MCKIIOYCHHEM HMIICPATHBHO OJHOBPEMEHHOTO CpaOaThIBaHMS, (HH3MYECKH JOIMYCKAOIIETO
peanu3aluo Ha ypoBHe anmnapatypsi [86-87].

Ot 3TOro0 HampaBJICHUs OTICITWINCE 3aJa4l UCKYCCTBEHHOTO HHTEIUICKTA, IPEUMYLICCTBEHHO HalleJICHHbIC
Ha JIMHTBHUCTUYECKUE HHTEp(EHChl M OSKCIEPTHBIE CUCTEMBI, HCIONB3yeMble NPH aBTOMATH3alMU padoT ¢
MPE/ICTABICHUSIMU 3HAHUM, HE TpeOyIouME 00y4eHus mporpaMmmupoBanuio [88-91].

Ompir 3THMX pabor mam Marepuan Ui GOPMANM3ANMK  pPEaM3allMOHHON CEeMAaHTHKH SI3BIKOB
NPOTPAaMMHUPOBAHUsI B BHUJE HHTEPIPETHUPYEMBIX CETEeH, [IOMYCKAIOIMX CETeBOE OIpelelieHne IIpaBWila WX
¢yakunornpoBanus. Kpome Toro, Obpita BeITONHEHa cucTemartusamus TpeOoBanmii ECIIJ] k mporpamMmHON
JIOKyMEHTAIH 1 NPEe/ICTaBIeHa B ()OPME, CXOAHON ¢ THIIEPTEKCTOM.

9. Bepugpukayuonnoe npozpammuposanue u munuzayus OAHHLIX — CBOUCMEA NPOSPAMM, KOHMPOIb MUNbL
OQHHBIX U NPOMOKOI08

B xoHue 1960-X rozoB ObUIM JOCTHTHYTHI NEPBBIC YCHEXH B aBTOMATU3ALMH IPOBEPKH HPaBUILHOCTH
JI0Ka3aTebCTB TeopeM. ECTeCTBeHHO, BO3HHK COOIa3H M POrpaMMy paccMaTpHBaTh Kak OOJIBIIOE JOKAa3aTeIbCTBO
TEOPEMBI, YTBEPIKAAIOIIEH, YTO U3 CIELHAIbHO OIMCAHHBIX BXOJHBIX JaHHBIX MOXKHO BBIBECTH BBIXOJHBIC JJAHHBIE,
obnajiaronye CBOMCTBaMH, PAcliO3HABAEMbIMHU 110 TEKCTY MpOrpammbl. J{Jisi MepBBIX IKCIIEPUMEHTOB B Ka4eCTBE
TaKUX, CPaBHHUTEIHLHO YAO00HO YHOCTOBEPSEMbIX CBOMCTB, ObUIM BBIOpPAaHBI TMPEICTABICHHS THIIOB JaHHBIX.
OKCHepUMEHTANbHBIN TOJUIOH OOBIYHO OBbLI OTpaHHYEH CPABHUTENHHO PAa(UHUPOBAHHBIMHU IMOJMHOKECTBAMHU
SI3bIKOB TPOrPAMMHUPOBaHHs, CBOOOJHBIMU OT YCJIOXHEHHBIX KOHCTPYKLHUH. XOTs HEKOTOpPbIE Ba)KHbIE CBOICTBA
BBIBOJIUTh yNAJIOCh, IOJYYCHHbIE TaKUM OOpa3oM CHUCTEMbl BepHU(PUKAIMH IUCKPEIUTHPOBANU ce0sl H3-3a
JIICCOHAHCa MEXIY 3aMETHOM CIIOKHOCTBIO CUCTEMBI M CIIMIIKOM MaJloi e€ MPOITyCKHOH CIIOCOOHOCTBHIO.

CroxuBieecss B pe3yibTaTe NpeayOexIeHue He IPEeoJoJICHO IO CHX IIOp, HECMOTpPS Ha MHOTOKPATHBIE
MOATBEPKICHUST TOJB3bI OT CIHOCOOHOCTH CHCTEM BepH(UKaIMu, O0COOCHHO IOJJICPIKUBAIOIINX IIPOBEPKY Ha
JIOTHYECKUX MOJIeNsiX, OOHApY)XMBaTh JOCTATOYHO TOHKHE OLIMOKHM, HE 3aMETHbIe IPHU HENOCPEJICTBEHHOM
TECTUPOBAaHUH. B OCHOBHOM MpMKmiiach MpakTHKa ITPOBEPKH CTATUUECKUX THUIIOB JIAHHBIX, CYATAIOLIASICS XOPOIIUM
TOHOM TP OINpEJICJICHUH HOBBIX SI3BIKOB W peajHM3allid CTATHYECKUX aHAIN3aTOPOB B ONTHMU3UPYIOUIMX
koMmmsiTopax [92-94].

10. Cucmemer ynpasnenus Oubruomeunol 630t OAHHLIX — MEMAMUYECKUU KIACCUDUKATMOP MAMEPUAIo8 U
docmyn

Bcro xu3up Aunpeit [lerpoBuu codupan kauru. YacTb ero OMOINOTEKH, pacloiioXKeHHast B ero KaOuHeTe,

ObLIa JAO0CTyIIHaA €ro COTpyYAHHUKaM U I'OCTAM. HJ'IH 9TOI0 AHﬂpeﬁ HCTpOBI/I‘{ I/I306péﬂ MOPa3UTCIIbHO ONTUMAJIbHYIO
CHUCTEMY IIOJIb30BaHUA oubnuorexoit. B KXY KHUT'Y BKJIaJbIBaJIOCh OBEC nepq)oxapn,l C HAUMCHOBAHUC KHUI'U.
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MoskHO OBLTO B T0OOE BpeMs 3aliTH B KaOWHET, B35ATh KHUTY, Ha TiepoKapTax 3amucaTh AaTy ¥ CBOIO (haMHUJIHIO,
oJiHy nep(oKapTy OCTaBUTH HA MECTE KHUTH, & BTOPYIO TOJIOKUTH B KOPOOOUKY 3a yKa3aTelneM Ha CBOK (haMUIIHUIO.
DTy MEXaHHKY JOMOJHsIA CO3aHHAs CICIUATBPHO TeMaTW4yecKas KiacCu(UKanus KHUKHOTO (OHIA, a 3a0[HO H
PyOpHKaIisi TEMATHKKA HOBOW HAYKH, I KOTOPO# CTaHAapTHBIE pyOpHKaTOphl ObuTH He ya00Hb [95, 99, 100].

OTa KOJUICKIMS MMela BCECOIO3HOE 3HAYCHHWE — MHOTHME aBTOPHUTETHBIC CHEIMAIUCTHI HEMAll0 BPEMEHHU
NpOBENM B HEW MpU MOATOTOBKE CBOMX aucceprarmii [96-98]. YacTh Takux KOHTAaKTOB Aald Marepuan st
UCCIIEJIOBAHUS «HE3PUMBIX» KOJIeKTHBOB [69, 70]. Takum o6Gpazom, A.Il. EpmioB oCyIIeCTBISUT HHTErPAIUIO
BBICIIIECTO 3IICJIOHA MPOrPAMMHUCTCKOTO KOPITyca, YTO A0 €My MOPAJILHOE MPAaBO BHITOJIHUTH MOHYMCHTAJBHBIH
Tpyx mo oceemienuto ucropuu nporpammuposanus B CCCP [103] u opranu3oBath, MOXHO CKa3aTh, BCEMHUPHOE
MaJOMHHYECTBO Ha poauny Anu-Xopesmu [104].

W.B. Ilottocun: «OH ObUT JHUACPOM U B OOIIECTBCHHOW MPOTPAMMHUCTCKON JKHU3HU: OPraHU3aTOPOM
COBCIIAHUN W KOH(EPEHIM, OTCYCCTBEHHBIX M MEKIYHAPOIHBIX, PYKOBOJIUTEIEM BCECOIO3HBIX KOMHUCCHH W
KOMHTETOB, MPOBOJHUKOM MEXKIYHAPOIHBIX CBS3CH, co3aareneM HH()OPMAIIMOHHBIX TIOTOKOB (CIIE/, OCTABICHHBIM
uM — Memopuanbnas 6ubmmoreka A.Il.Epmosa npu MICU CO PAH). Ero Ge3ycioBHOe M BCEMH NpU3HABAEMOE
JHUJEPCTBO CBSI3aHO U C €r0 JMYHOCTHBIMH CBOMCTBAMUY.

[o3nuee Obua paspaboraHa MHPOPMAIMOHHO-TIONCKOBAs CUCTEMa, XpaHsIIas BCE CBEIEHHS O KHMKHOM
tdonme. IlepByro Bepcuro caenan A.B. 3amynun, 6onee moszmuue — S.M. Kypasumuuk. Cuctema Bwiepikaia
HECKOJIbKO TIOKOJICHU T U YCIIENHO (QYHKIMOHUPYET J0 cux mop B MemopuanbHo# 6ubanorexe[101-102].

11. Tpancgopmayuonnoe u KOHCMPYKMUBHOE NPOSPAMMUPOBAHUS. — HACAEO0B8AHUE KOPPEKMHOCMU CUCMEM U
npozpamm

OnpIT ONTHUMU3UPYIONIEH KOMIWIALUM, a TaKKe IOSBJICHHE NEPEHOCUMBIX KOMIIMJISATOPOB M CPEACTB
ABTOMAaTHUYECKOI'0 KOHCTPYHPOBAHHS CHCTEM NPOTrPAMMHUPOBAHUS METOJAMH CHHTAKCHYECKOW T'eHepaliy PHUBEN K
NapagurMe CMEIIaHHBIX BBIYHCICHUH WIH TPAHC(OPMALMOHHOTO MPOrPaMMHpPOBaHHMS, MO3BOJIIOIICH CHIKATH
TPYIOEMKOCTE Pa3pabOTKH KOMIWISATOPOB (OPMaJbHBIMHA HPeoOpa3OBaHUSIMH CHHTAaKCHYECKH OIPENeIEHHOr0
UHTEpIpeTaTopa. V3BecTHO, YTO TPYIOEMKOCTD pealli3aliu HHTeprnperartopa B 3-10 pa3 MeHbIue, 4eM pa3paboTKH

KOMIHIJIATOpa. Bompockl 3(QEeKTHBHOCTH MOXKHO pemaTh yKe HapaOOTaHHBIMH METOJaMH ONTHMHU3UPYIOIIEH
kommwusamu [105, 106, 110, 111].

IMpodeccronanbHbIil KOPIYC BOCIPUHSUI JIMIIbL HAKMOOJIEe OYEBUAHOE KOMITHIISITOPHOE BOILIONICHUE JTOMN
uzen. [epurnetuun uccnenoBanuii B 3Toit o6mactu moapodHo omucansl M.A. Bynsorkossim [107, 108, 112].

HeynoBneTBOpEHHOCTh OCBOCHHEM IIOTCHIHANIA MapaJurMbl TPaHC(POPMAMHMOHHOTO IPOTPaMMHUPOBAHUS
nokasana B jgoxiaae A.B. KiuMmoBa, npojsuraromiero mojo0Hyo e Ha Mmatepuane sisbika PEDAJT [113]. He
UCKJIFOYEHO, YTO TEXHHKA TMPOEKIHUH, peanusyemas METOJaMH CMEIIAHHBIX BBIYHCICHUH, emé NpuBenT K
TEXHOJIOTHH JCKOMIIO3WIIMK TPOTpaMM HA MHOTOKPAaTHO HCHOJb3yeMble KOMIIOHEHTH [UIS HaJa&KHOTO
KOHCTPYHUPOBAHHUS CJIIOKHBIX CHCTEM, OTBEYAIOIINX TPYIHO YIOCTOBEPSIEMBIM KPUTEPHIM KauecTBa.

12. PeodakyuonHoe u uz0amenbckoe NPOSPAMMUPOBAHUS — DNEKMPOHHAS hakmozpapus u agmomamuzayusl
noauepaguu u 0eronpou3so0cmed

[NosiBeHrE MHKpOIIPOIECCOPOB M MEPCOHAIBHBIX KOMITBIOTEPOB MO3BOJIMIIO HAMETHTh IEPCICKTHBY
0CBOOOXKICHHS IyOJIMKAIMOHHOM aKTHBHOCTH OT YPE3MEPHOM 3aBHCUMOCTH OT TPYHOEMKHX JIAOOPAaHTCKUX H
nosurpaduueckux pabot. Anapeit [leTpoBHY MIMPOKO TPOIATaHIUPYET BO3MOKHOCTH HOBOW TexHuku [114, 116].
[osiBnsIOTCS TOTaKM, YTO BCKOPE KOMIIBIOTEP TMOSBUTCS B KaKIOM JOME U CTaHET MPOCTO OBITOBBEIM NMPHOOPOM,
TaKUM K€ KaK KO(EeHHHUK WIN TbUIecOoC.

INonHelif Pa3BOPOT MPOEKTOB 3TOrO HAINPABIEHHsS, CBSI3aHHOTO C OIOPOTUKOH, JOKYMEHTOOOOPOTOM,
nonurpadueil ¥ IPYyruMH acmeKTaMu pabOTHl ¢ TEKCTAMH Ha PYCCKOM M JAPYIHX S3bIKaX, HOAPOOHO OmMCcaH B
cratbsix A.A. Bepca [117-120].

TemaTuuecku OJIM3KO MOTYT OBITh PACCMOTPEHBI PA0OTHI, CBSI3aHHBIEC C KOPITYCOM PYCCKOTO S3bIKa, BHICOKO
OllcHUBaeMbIe THHTBUCTaMu. [121, 122].

13. Jliobumenvckoe npocpammuposanue u WKOJIbHAS UHGOPMAMUKA: OMCMABAHUE O NPOSPECCA INEMEHMHOU
bazvl

OO01Ien3BeCTHO, YTO OOJBIIMHCTBO JIO/ACH UMEIOT CKIOHHOCTH MPUBBIKATh K 00OCTaHOBKE, JKaproHY, KPyTy
oOmennsi. HeyauBUTENbHO, YTO CMEHa KOMIIBIOTEPHBIX apXHTEKTYp, OINEPALMOHHBIX CHCTEM, SI3BIKOB
MPOTPaMMUPOBAHUSI BBI3bIBAET Y MHOTUX OMNBITHBIX MPOTPAMMHUCTOB 3aMETHbIE TPyOHOCTH. Kpome Toro, mmeer
MECTO OTpaHMYEHHE Ha MPOITYCKHYIO CIIOCOOHOCTh OCO3HABATh HOBOE. Tak, CIEUAIHCTHI 110 CYNEPKOMITBIOTEPHBIM
BBIYHCIICHHUSAM YacTO JKAIYIOTCS, YTO HE YCIEBAIOT OCBAaMBATh OTKPHIBAIOLIMECS Iepe]] HUIMU BO3MOXKHOCTH. HeuTto
MOX0’Kee MOXKHO MpoHaOmoaath Ha 3ddexre orcraBanus Ha 10-20 jeT MoOsIBICHHS HAUMEHOBAHHWN MapaguTrM
NPOTPaMMHUPOBAHUST M HMX NPU3HAHUS OT CO3JaHUS W NPUMEHEHUS HWHCTPYMEHTOB, IOJICPXKUBAIOMINX OTH
napagurmpl. OOBIYHO TIPEOJIOJICHUE TaKUX IMpoOJIeM MPOUCXOAUT IBYMS CIIOCOOaMHU: IOMCK JII0OO3HATENILHBIX
9HTY3HACTOB, 00JIaJafOLINX BBICOKOH BOCIIPUUMYHUBOCTHIO K HOBOMY, M CITyCK HOBHM3HBI Ha MOJIOJIO€ ITOKOJICHHE,
emé He 0OpeMeHEHHOE TPAJUIMOHHBIMU MO3HAHUAMH. AHnpel [lerpoBud cymen agantiupoBaTh 00a 3TH cocoda K
0COOCHHOCTSIM IPOrPaMMHUPOBAHHS.
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Peskas cMeHa HMH(POPMALOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH CTama CephE3HO  OllepexaTh
BO3MOXKHOCTH HX PpaIlMOHAIBHOTO OCBOEHHS ONBITHBIMH IporpaMMmucTamu. I[IposiBunack mpoOiema scraders
MOKOJICHHH, ycmemHo peinéHnas cuctemoir HoBocuOupekmii mikon roHeix mporpammuctos (IIFOIT) [125-129],
MEXaHNU3M KOTOPOH BKJIOYall B ce0s ObICTPOE BBHIMOJHEHHE MHTEPECHBIX JIIOOUTEIBCKUX HPOEKTOB, PE3YJIbTaThI
KOTOpBIX 3apaHee HMKOMY He OBbLIM M3BECTHBI, Ja)XX€ PYKOBOAMTENIO. B Te BpeMeHa B MHPOBOW IIPaKTHKE HE
CYIIECTBOBAJIO OIbITAa NPENoJaBaHusl NPOrpaMMHUpPOBAaHUs B 00mIeoOpa3oBaTesbHOM cucTeMe. bpuin umb
pexomennaimn FJOHECKO cnabo pa3BHTBIM cTpaHaM HCIONIb30BaTh L0OQO-Mupel B (hakynpTaTHBHOH pabore c
JCTHMHU.

Jlozynr  «IlporpammupoBanue — BTOpas TIpPaMOTHOCTBY», B3BOJHOBABIIMH  NpOoQecCHOHATBHOE
MpOrpaMMHUPOBAHUE, ObLI YCIEIIHO JAOBEAEH 10 YPOBHS MIKONBHON muciumiubel [132-136]. Hauan u3maBaTbes
xKypHan «MukponpoueccopHele cpeactBa u cuctembsl (MIICC)», B koioHke penakropa Anzaped IlerpoBud
TEPIICIIABO Pa3hACHAECT aKTyaIbHOCTh mpoucxomsmux uiMenennit [130, 131]. CosnaHHble YUeOHHKH TTOTYYHIH
MpU3HAHUE KaK O0JIaJafolie Hay9IHOW JTOCTOBEPHOCTHIO M 110 MOsBICHHSA EI'D pexoMeHTOBaIMCh BHITYCKHHKAM
IIKOJ HCIIONIb30BaTh ATH YYEOHHKH IPH IOATOTOBKE K SK3aMeHaMm. Marepuansl KoHIENINH HCIIONB30BAHUS
CPEICTB BBIYHMCIUTENFHOW TeXHUKH B cepe oOpasoBanms [139] Gonee mecsATH JIeT aKTHBHO HCIIOIb30BAJIHCH
pabOTHHUKAMH YIIpaBIeHHUS 00pa30BaHUEM IIPH IMOATOTOBKE IMEPCIIEKTUBHBIX TIAHOB MEPONPHUATHHA U IESTCIHHOCTH
B 3TOi1 cepe.

Tpamnmuu neTHUX mKoa 0HEIX nporpammuctos (JILIIOIT) mo cux mop nmoanepxkuBatorcs UCU CO PAH

uM. A.Il. EpmoBa m SIBISIOTCSA IEHTPOM NPHUTSHKEHHS Ui JIIOOMTENeH MpOorpaMMHpPOBAHHS M3 Pa3HBIX T'OPOJOB
[137, 138].

111. BEIBOJ1bI 1 3AKJIKOUEHHWE

YacTo roBOpSAT, YTO OCHOBHAs 3ajada MPOrPaMMKCTa — 3TO KOJAMPOBAaHUE CO3MAaHHBIX MaTeMaTHKaMH
AJITOPUTMOB, BBITMOJIHCHHE TIOITOTOBJICHHBIX MEHEKePaMH TEXHUUCCKUX 3aJaHUi MU peaiu3aliisl pa3padoTaHHbIX
aHamuTHKaMu  crenudukanuii. [lepcrneKTUBHO-CTPATETHUCCKUE IMapaJurMbl HPOTPAMMHUPOBAHMS —aKaJICMHKa
A.T1. EpioBa pa3nu4arorcs Mo o0HapyKUBACMbIM MpoOIeMaM U MOAX0AaM K UX PEIICHHUI0, OTKPBIBAIOIIMM HOBBIC
MPOCTPAHCTBA PEUICHUMN, M0 MEPe M3YYCHHUS KOTOPBIX IMPOOJEMBI MPeoOpasyroTcs B MPAKTUYECKHE 3aqaud C
MpUMepaMi THUTIOBBIX pemeHnid. HaxokIeHne MpakTUYHBIX METOAOB M CO3JaHHE YIOOOHBIX CPEACTB NPHBOAHT K
HCUYE3HOBCHHUIO TPOOIIEMBI, KaxkeTcs, uTto e€ m He Opuio. Uepenma mpoiineHHBIX AHnpeeM lleTpoBudeM mapamurm
MPOTPAMMHUPOBAHUS JJOKA3hIBACT, YTO WCTHHHAS MUCCHSA MPOTPAMMHUPOBAHHS — pEHICHHE HOBBIX 3a1ad IpH
OTCYTCTBUH TOTOBBIX CPEICTB U THUIIOBBIX METOAOB. MHOTHE M3 3THX MapaJuIM AJIS €ro KOJUIeT W YICHUKOB CTallld
MOJIMTOHOM HAYYHBIX HCCIICIOBAHHMA, NPYTHE MapaIurMbl oOpenu aHaimord mo mepe pasButus WUT, HexoTopwie
BPEMEHHO OTTECHUJIMCh OT MacCOBOIO IIPOTPAMMUPOBAHHUS B CTOPOHY, JKAYT CBOCTO BPEMEHHU.

PasBurne cOBpeMEHHOTO MPOTPaMMHUPOBAHUS MPOXOAHT (Pasy GopMUpOBaHHS MapaaurM HapauieIbHOTO
MPOTPAMMHUPOBAHMS, CBS3aHHBIX C TpoOjeMaMu OOpaOOTKH OONBIIMX MACCHBOB [aHHBIX, OpraHH3alUd
CYIIEPKOMIBIOTEPHBIX ~ BBIYMCICHUH W OSKCIDIyaTallkd  CETEBBIX  KOMITBIOTEPHO-KOMMYHHUKAI[MOHHBIX
B3aUMOJCHCTBUI.

VM CTOYHUK ®UHAHCHUPOBAHUA

Pabota BbImosHEHa NpU YacTHYHOM (UHAHCOBOM monnepxke Poccuiickoro (oHaa (GyHAaMEHTaIbHBIX
uccnenaoBanuii, mpoekt Ne 18-07-01048-a.
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MammHbl "Ctpema" // Te3. mHOKI. COB. MO BBIYUCI. MAaTeM. W NPUM. CPEACTB BHIY. TEXHUKU. — M3a-BO
AH A3CCP. - baky, 1958.

Epmos A.Il. O mporpammupoBanun apupmerndeckux omeparopos // JJokn. AH CCCP. — 1958, — 4.118. — Ne
3. —C.427-430. — . m300peTeH METO XCIINPOBAHMUS
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Kampraua C.C., JlroOuMmckuit D.3. ANTOpUTMHYCCKHA MAIIMHHO-OPHEHTHUPOBAHHBI s3pIK  AJIMO  //
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MaTeMaTHYECKOr0 MaIMHOCTpoeHus u mpubopoctpoennsa. 4.3. M..BUHUTU, Cucrema aBTOMaTH3aIUN
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BanbkoBckuii B.A., KotoB B.E., Mapuyk A.I., MupenkoB H.H. DneMeHTsl mnapaiiensHOTO
nporpamMupoBanus M.: Panguo u cBa3b. 240 c.
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Hapunbsinu A.C. HegoonpeieneHHOCT, B CUCTEMax MNpeACTaBiIeHUs U oOpaboTku 3Haumil // M3Bectust AH
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Brruncimrensaeiii ieHTp uM. A.A. Jopomrauisina UL Y PAH, Mocksa, Poccus,
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Cepreii SIkoBneBny CTenaHoB
Brruncnmrensaeiii ieHTp uM. A.A. Jopoxrauisina UL MY PAH, Mocksa, Poccus,
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Bacunuit Bnagumuposud IlleBuenko
Brruncimrensaeiii ieHTp uM. A.A. Jopoxrauisina UL MY PAH, Mocksa, Poccus,
vsh1953@mail.ru

AHHoTanus — PaccmaTpuBaloTcs Hay4yHble JOCTHKEHHS M HAYYHO-OPraHU3ALMOHHAS NesITeIbHOCTh
OJHOI0 U3 SPKMX Y4éHbIXx 20-ro Beka, IIy0OOKOro AHAJIMTHKA, CHEUHMAJMCTA B 00J1aCTH TOYHBIX
ucciaegopanuii, I'eposi Couuanucruyeckoro Tpyaa, o0iaanaresnss Tpéx opaeHos Jlenuna, opaeHa Jpy:kObl
HapoaoB u MHOruX HHBIX Harpaj, jJaypeara JleHnHckoi, Tpéx I'ocyqapcTBeHHbIX, MHOTHX APYTHX NpeMuid,
ogHoro u3 opranuzatropos u Ilpesuaenton (1968-71) HO®UII (MexayHapoaHoii ¢enepanuu mno oopadorke
uHpopmanuu), aupexkropa (1955-1989), nayuynoro pyxosoauresasi (1989-94) BII AH CCCP, oanoro u3
HHUIUATOPOB co3gaHuss M®TH, ocHoBatenss u riaaBHoro penakropa (1960-94) xypuana KBM u M®
aKkajgeMuKa AHATOIUSA AJiekceeBH4a JlopoaHUIBIHA. AKIEHTHPYeTCsl BHUMAHHE HA BJIUSHUM JeSITeJIbHOCTH
A.A. JlopoaHHIBbIHA HA Pa3BUTHE KOMIIBIOTEPHbIX TEXHOJIOTHId.

KiaroueBbie cJioBa — BBIYUC/IUTECJIbHAA MaTeMaTHuKka, MaTeMaTHYIECCKOC MoOae/JIMpoBaHue,
AJITOPUTMHYECKOEC 06ecnequne, HH(l)OpMaTI/lKa, HAYYHO-OPraHvu3aluoOHHasA A€ATC/IbHOCTD.

|. BBEJJEHUE
A.A. JlopomHMIBIH — 3aMe4aTellbHbIi MacTep TOYHOIO HCCIIEJOBaHMUS, aBTOP HAYYHBIX pe3yJbTaTOB
MHPOBOTO 3HaueHHs B OOJIACTH TEOPETUYECKOW, NMPHUKIAIHON U BBIYUCIUTEIBHOW MaTeMaTHKH, a’pOIAMHAMHUKH,
METEOPOJIOTHH, BBIUYUCIUTENLHON ruapoguHaMuKd. OH M3BECTEH TaKkKe IUI0J0TBOPHOM, HHTEPHALMOHAIBHOM
Hay4HO-OPraHU3alMOHHON NEsATENbHOCTBIO. JTO COYETANIOCH C SIPKUM TaJIAHTOM Iejarora, ¢ 3a00Toi 0 MoJroToBKe
KaJpoB BbIcOYalinel KBanmudukaimu i Beex peciybumk Coserckoro Coro3a, Uit MHOTHX 3apyOeKHBIX CTpaH
(Bwetnam, Kurait u gpyrue).

Puc. 1. NoptpeT n aBTorpad A.A. lopogHULbIHA

1. A.A. JIOPOJHULIBIH U KOMITbIOTEPHBIE TEXHOJIOT U1

PaGorta AHaTonms AnekceeBH4a B Hayke Hadanach B cepeanHe 1930-x rogoB ¢ ncciepoBanus (pr3ndecKux
nporeccoB B armocepe mox pykosoactBoM H.E. Koumna m M.A. KubGens. B wurtoroBoit pabore mo maHHOMY
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HaIpaBJICHUIO ucciienoBaHui [1] ObuT mpoBenéH oOmuili aHanu3 oOTeKaHUS HEPOBHOCTEH penbeda BO3AYIIHBIM
MOTOKOM Ha OCHOBE JIMHEHHOW TEOpUH. AHAIN3 MPOBOAMICS AJISI HEPOBHOCTEH LIMIIMHIPUYECKON opMbI Oe3 yuéTa
BSI3KOCTH M TEIJIONPOBOJHOCTH BO3JyXa C HCIOJb30BAaHUEM YpPaBHEHHH ABHMKEHUs, HEPa3phIBHOCTH W IPHTOKA
Temna.

bema mpennoxeHa OpHWTMHAIBHAS MOAENH 30HAIBHON CTalMOHAPHON LMPKYJSINH, HWCIIOJIB3YOMIas
OCpEJHEHHE T10 JOJITOTE M IO3BOJIMBIIAS, UMEs paclipeAeIeHus TeMueparypsl U KoddduiueHTa BsI3KOCTH 110 BCeH
aTMoc(epe W JaBICHUS Ha TOBEPXHOCTH 3EMJIH, ITOJIyYHTh DPACHpE/IEICHHE CKOPOCTH BO3IYIIHBIX Macc MO
mumporam [2]. PaGorsl JlopoanunpiHa nmo ¢usnke armocdepbsl BOLUIM B YUCIO PabOT, COCTABUBIINX OCHOBY
COBPEMEHHBIX MOTOAHBIX U KIMMAaTHUYECKUX PACUETOB.

Puc. 2. H.E. KouunH

B 1941 romy mo pexomenmammu W.A. Kubems, A.A.lopomuunbiH HaumHaeT paborate B AU u
MorpyXxaercss B MpoOJIEMAaTHKy a’poAnHaMuKH. K 3TOMy MOMEHTY Bcien 3a OCHOBOIOJIATAIOIIUMH PaboTaMu
H.E. XykoBckoro OpDT1a pa3paboTaHa W WCIIONB30BalaCh Teopus Hecymed nuHWA [IpaHATIS IS OICHKH
CHJIBICOIIPOTHBIICHUS M TIOABEMHON CHITBI IPOCTHIX KPBIJIHEB B Y3KOM JMAIa30HE YITIOB ATAKH.

Puc. 3. lO6unei UATU — 40 net, 1958 rop,

B ocHoBe Teopun [IpaHATis jiexar JBa OCHOBHBIX HMPEANIOIOKEHIS: 1) crcTeMa MPUCOSTUHEHHBIX BUXPEH
KpbIIa CTSATHUBACTCS B OJHY BHXPEBYH) HHTH, OT KOTOPOW OTXOMUT BUXPEBas IEJCHA; 2) MPEIIOJIaraeTcs, 4To
KaKJ0€ CEUYCHHE KpbUla OOTEKaeTcss Kak IIOCKHH mpoduiib (THIIOTe3a TUIOCKWX cedeHuil). Teopust IlpannaTis
M03BOJISIET KOPPEKTHO OLCHUBATh a3pPOANHAMHUYECKHE XapaKTEPUCTUKH KpbUIa C MPSIMOIl OCBIO MPU MaJbIX yriiax
aTaku 0e3 CKoJIbKeHHUs (0Ch MEepHEeHAMKYIISApHA TOTOKY). [Ipu GonbIInX yriaax aTaku U st Oosee CIOXKHBIX Gopm
KPBUILEB HMEIOTCSI 3HAUNTEIIbHBIE PACX0XKICHHUS C IKCIEPUMEHTAIBHBIMH JAHHBIMH.

C pa3ButueM aBualini GOPMBI KPHUILEB YCIIOKHSUIICH, pab0Ure TUaNa30Hbl YIJIOB aTakKu PACIIHPSUIUCh, U
BO3HMKJIA HACYIIHas TOTPEOHOCTh pa3pabOTKu OoJjiee COBEPIICHHOW TEOpUH JI0OOBOTO COMPOTHBICHUS U
MOIBEMHON CHJIBI KPBUTheB. AHATONMMI AjlekceeBHY Hayasl cBoM nccienoBanus ([3])c nmpeobpa3oBaHus ypaBHEHHI
MOTPAHUYHOIO CJI0s, KOTOPBIE MTPU YCJIOBUU Pr = lumeror BuJ

) ( ou 6u> dp (H au) ap dpu Odpv

Yox TVay) T T Ty an Ve oy

a d 2 a a 2
plus +v )T+ =lu-UoT+D] (1)

Or
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3nech Pr = pc, /A — ancno Ipanaris, (4 — ko3QQUIHMEHT BA3KOCTH, Cp — TEIIIOEMKOCTD TIPH NOCTOSHHOM
JaBleHUH, A — KO3(PQGULUMEHT TeIIONPOBOJHOCTH, P — JAaBleHHe, p — IUIOTHOCTh, T — Temmeparypa, J—
MEXaHWYECKUH HKBUBAJICHT TEIUIA,X — PAcCTOSIHUE M0 Jyre MnpoQuis, y— paccTOSHHE I0 HOPMaJIH K
POQUITIO, U, V — CKOPOCTH TOX H Y.
JlopotHHIBIH feaeT GU3NYECKH ECTECTBEHHOE [UISl CTAllMOHAPHOTO MOTPAHUYHOTO CJIOSI PEIIOI0KEHHE
00 OTCYTCTBHHM TEIIOOOMEHA, KaK Ha IPaHHUIIEC MOTPAHUYHOTO CJIOS, TaK U MEXJLy CTCHKOH 00TeKaeMoro npopuis u
razoM. [lociie mpuMeHeHUsApsAaa U3AIIHBIX MaTEMaTHYECKUX IPUEMOB, BBEICHHS HOBBIX HE3aBHCHMBIX IIEPEMEHHBIX
(§,m) ¥ IPUHATHS SMIPUIECKOTO 3aKOHA 3aBUCHMOCTH BSI3KOCTH OT TEMIIEPATypPBI UCIIONB3YETCsI HETPHBHAIBHOE
npeoOpa3oBaHUe HE3aBUCHUMBIX IEPEMCHHBIX, BIIOCIECICTBHM Ha3BaHHOE IpeoOpa3oBaHueM JloponHunsiHa.B
pe3ynbTate cuctema ypaBHeHHH (1) CBOAUTCS K OTHOMYYpPaBHEHHIO C OJTHON HOBO# uckoMo# (yHkuuenp (&, n)
oy 92 Y 92 1-0 ., dV a a2
= o = PRV S+ Hoo 5 | 1= )" L] (2)
u? v?

31ech 0= O0o=gr V — ckopocTh Ha BHEIIHEHl TpaHUIlE MOTPAHUYHOTO CHOS, Wog, Poo —

IOCTOSHHEIC.

[pennoxxenHoe JlopoaHUIBIHBIM 0000IIeHHEe TeopuHu [IpaHaTis 00ecrneunio BO3MOXKHOCTh OJTYUYCHUS
KOPPEKTHBIX OLEHOK a’pOANHAMUYECKHX CHJI JUIS JOCTaTOYHO CJIOXHBIX (POPM KPBUIEB M LIMPOKOTO AMAIa3oHa
yrnoB ataku [4,5]. Jnsg mpodyHOCTHBIX pacy€éroB WM ObUla TNPEJIOKEHA OICHKA BIMSHUS (lo3eiska Ha
pacmpe/esieHre Harpy3oK 1o pa3maxy Kpbuia [6].

Ot pabotel JlopoaHuIbiHA oOecrevniIn Hay4HBIH MPOPBIB, KOTOPBIH MMEN TIPOMAaJHOE IPaKTHYECKOe
3HAa4YeHHE U MOCIY>KUJI OCHOBAaHUEM JJIS TOTy4eHUs] AHaToIneM AJIeKCeeBUYEeM MHOTHX I'OCYIapCTBEHHBIX NPeMHH
n "Harpan (3Banue ['epost Commanuctudeckoro Tpyna,tpu opneHa Jlenuna, Jlenunckas u Tpu ['ocynapcTBEeHHBIX
MPEMUH).

Teopus J[loponHuiplHA Jajla MaTeMaTHYeCKMH ammapaT JUIsl KauyeCTBEHHOTO M KOJNWYECTBEHHOIO
WCCIIEJIOBaHUS HECYIEH JTMHUY AU CIEAYIOIMX (GopM KpbLia:

—  KpBUIO C OCBIO, HE NEPIEHIUKYIIIPHON MOTOKY (KPBUIO CO CKOJIBXKEHUEM);

—  CTpeNOBHJHOE KpBUIO (CXEMBl, B KOTOPBIX CTPEIOBHJHOE KPBUIO 3aMEHSeTCA YIPOUIEHHOM
JIOMaHOU WITH TUTIaBHO M30THYTOU HECyIIeH JHHueH );

—  KPBUIO C 3JUIMNTHYECKUM 3aKOHOM paclpesiesIeHHs] XOpI.

MapannensHo ¢ pabotoit B LIATU lopomHutsH Bo3riaBisul OToeN MPUKIATHON MaTeMaTHKH TIAaBHOTO
[EHTpa OTEYECTBEHHONW MaTeMaTHK — MaTtemarndeckoro uHcTuTyTa UMeHH B.A. CrexknoBa AH CCCP (MUAH).
W3 storo ormena B 1955 romy Opin obpasoBaH Berumcnurensusiii nentp AH CCCP (BL] AH), mupexropom
KOTOpOTro co 1HS ocHOBaHMA 10 1989 roma 6su1 A.A. lopoaHuiisiH. B mporiecce pemeHust 3a1a4 BIYUCIUTEIbHON
MaTeMaTHKH, HETIOCPEICTBEHHO CBA3aHHBIX C adpPOTHAPOIMHAMUKON, AHaTonneMm AJnekceeBudeM ObuT pa3zpaboTaH
METOJI MHTETPAIBHBIX COOTHOIICHHN [7-8], OCHOBAaHHBIH Ha MPHUOIMKEHHOM CBEJCHHHM YPaBHEHHH C YaCTHBIMH
MPOU3BOIHBIMU (DYHKIUIA JBYX MMEPEMEHHBIX K CHCTEMaM OOBIKHOBEHHBIX TU(GEpEHIMATbHBIX YPABHEHUH MyTEM
WHTEPIONIAIMA UCKOMOW (DYHKIMU MO OJIHOM M3 MEePEeMEHHBIX C UCIOJIb30BAaHUEM 3HAYEHHH (YHKIMH B y3Jax
ceTku. Pa3paboTKy YHCICHHBIX METOJOB MaTeMaTHdecKol (hM3WKku AHATONMHMN AJiekceeBUY BEN O KOHIA KH3HH.
SABnssace ogauM w3 Bemymux yuéHIx MUAH, A.A. JlopomHUIEIH BHEC BECOMBIH BKIAA M B (YHIAMECHTAIEHYIO
MaTeMaTHKy, MMEIOIINHA KOHKPETHOE MPHUKIAIHOEC 3HA4YeHUE. TaKOBBIMU SIBISIOTCS HCCICIOBAHUS IO TEOPUHU
ACHMITTOTHYECKHAX METOJIOB PEIICHHUsI OOBIKHOBEHHBIX MTU((PepeHINaTbHBIX YPaBHCHUI.

ACHMIITOTHYECKHE  METOIBl  SBISIOTCS ~ 0A30BBIM ~ MHCTPYMEHTOM  KaueCTBEHHOW  TEOpHH
muddepenunansaeix ypasaenuit (KTY), usnoxenHoit B Tpynax A. [lyankape u A.A. JIsnyHoBa 1 OCHOBaHHOW Ha
MOHATHUSAX aCUMIITOTHYECKOH mocienoBaresibHOCTH (All) 1 acuMnToTndeckoro pasnoxenus: pynkunu (AP).

AII onpenensieTcst Kak MOCIEA0BATEILHOCTD GYHKIMH ¢y, (X): @Ppiq (x) = 0(dp (X)) x = x5, x € M, a AP
kak mpejacTabienne (ynkuuu f(x) B cmbicie Dpueitn f(x) = Yoo, (x) Takoe, uro f(x) = YN_ 1, (x) +
o(py(x))umu B cmeicie Ilyankape f(x) = Yoo @nPn(x), TtHE ¢p(x)— AIl mpum x — xy, x € M. Tlpm
ncnonb3oBannu All pemenns ypaBHeHui onpenensitotcs B Bune AP. B pa6ote [9] A.A. JIOpOTHUIIBIH ONIpe eI

d?x 24 dx
patiee HEM3BECTHOE TIOJIHOE aCHMITOTHYECKOE pelienue ypashenns Ban zep Toms —5 —v(1—x*)—+x=0c

TOYHOCTBIO JI0 BEJIMYMH JIIOOOTO IOpsi/iKa MallOCTH OTHOCHTENBbHO mapamerpa V. B pabGore [10] B pesymnbrare
00001IeHNsT MeToZa MaJioro TapaMeTpa M METOAa J3TANOHHBIX YpaBHEHWH AHATONMH AJeKceeBHY INPOBOANUT
aHATM30CO0BIX THITOB AU(QepeHInaTbHBIX YPABHEHUH, TAKIX KaK

y'+ [Prx) +q(x)]y =0, r(x) = (x — x0) 15 (x) (1, (x) >0
701841
xy" +p(x)y' + [FPr(x) + q)]y =0 () >0),
K KOTOpLIM HpI/IBOﬂHT MHOTHUE 3aaayu MaTeMaTPI‘ICCKOﬁ (1)I/I3I/IKI/I (HO.]'H/IHOMI)I J'IexcaHz[pa, q€6LIHIeBa,

ﬂKOGI/I). HOJ’Iy‘IeHLI HEC M3BCECTHBIC paHCC AaACUMIITOTUYCCKUC TMPCACTABICHUA pCIHCHI/Iﬁ pdaaa ypaBHeHHﬁ,
ACHUMIITOTHYECKHI 3aKOH pacnpeacicHud MW aCUMIOTOTHUYCCKUC BbIPpAXKCHUA COOCTBEHHBIX 3HAYCHHI JUJIsL



SoRuCom 2020 105

mupdepenmuanbabix  cucteM  Ltypma-JInyBmiuis, HOPMBI  COOCTBEHHBIX (YHKIHMH  paccMaTpHUBaEMBIX
muddepeHunansHpIX onepatopoB. [lo oleHKe OTEUeCTBEHHBIX M 3apyOeKHBIX CIEIMAINCTOB 3TH HCCIIEHAOBAHUS
A.A. JlopoaHUIBIHA UMEIOT IIPOPBIBHOI XapakTep.

I[OpO,I[HI/I].[BIH NPEABABIIATT HCKIOYUTEIBHO BBICOKHUE TpC6OBaHI/I5[ HE TOJIBKO K Ka4i€CTBY HAYYHBIX
HCCHeZ[OBaHHﬁ, HO U K MOPaJIbHBIM Ka4€CTBaM B3aMMOOTHOIICHUN MEXAY JTIOABMU. Ox OPraHnvY€CKU HE MMPUHUMAJI
CUCTEMY OJIMTApXHUYCCKUX KAITUTATUCTUYCCKUX OTHOIIICHPIﬁ, OCHOBAaHHBIX Ha IpUMATE JIMYHOM BBIT'OJIBI. U3-3a
9TOT'0 Yy HETO ObLITH (I/I J0 CHUX IIop OCTaIOTCSI) HECAPYIU U KPUTHUKHU, CTApAOIINUCCA NPUYMCHBIIUTL 3HAYCHUC €TO
Hay4YHOro BKJIaJa W, HECMOTps Ha TO, 4YTO OH HE OBLI YJIEHOM KHCC, NpeACTaBUTL €ro WM «KPaCHbBIM
JAUPEKTOPOM», HEC UMCIOLIIUM CepBéE}HI)IX HAaYYHBIX PE3YJbTAaTOB, WU, HAIIPOTUB, OTOPBAHHBIM OT peaﬂLHOﬁ JKHU3HU
TCOPCTUKOM. Ot KapuKaTypHbIC 06pa3LI HEC UMCIOT K pCaJIbHOMY, KNBOMY AmnaTtonuio AJ'ICKCCGBI/I‘{y HHUKaKOTo
OTHOIICHHUSA.

Puc. 4. B nepepbiBe mexay 3acegaHnamm, A.A. JopogHuubiH u M.B. Kengbiw

SBnsAsAce mpomopKaTeNeM HaydHBIX Tpamgwnuii Oinmepa um Ilyankape, JKykoBckoro m IlmonkoBckoro u
MHOTUX JPYIHX BEIMKHX CO3JaTelledl TOUYHOW HAayKH OH CIIEAO0Bal KOHLENIMM €IMHCTBA TEOPUU U INPAKTHKH.
[omydeHHbIe UM Pe3yIbTATHI SIBISIOTCSI OAHOBPEMEHHO (DyHJAMEHTAILHBIMY M ITPAaKTHYECKH IpUMeHMBIMU. U Bce
OHH HETIOCPEJICTBEHHO CBSA3aHBI C Pa3BUTHEM KOMITBIOTEPHBIX TeXHOJIOrHH. PaboThl o ¢usnke atMocdepsl BOIIIH
B apCceHal METO/0B M HWHCTPYMEHTOB IOTOJIHBIX M KJIMMAaTHYECKHX IPOTHO3HBIX OLECHOK. [Jio0aibHBIE MOJEnH
B3auMo/ieiicTBus atmocdepa-okean-ouocdepa, paspadorannsic B Bl AH CCCP, no3Bonuiu cieinath KOHKPETHBIC
OLIEHKH IO IIUPOKO OCaXIaBlIeMycsi «3(eKTy siiepHON 3uMbl». PaboThl MO0 TEOPHM MOTPAHUYHOTO CJOS, IO
00001IeHNI0 Teopuu Hecymel quHun [IpaHaris, mo MeTony MHTETPalbHBIX COOTHOIIEHUN B 3HAYUTENLHON Mepe
COCTaBWJIM OCHOBY COBPEMEHHBIX aJITOPUTMOB a3pOrHIpOIMHAMHUYECKUX pacyéroB Ha DBM. B paborax B obnactu
KTAY ObuM MOCTPOSHBI HOBBIE ACUMITOTHYECKHE PEIICHHs BXKHBIX JJISI MATEMaTH4eCKOW (M3UKK HEJIMHEHHBIX
OOBIKHOBEHHBIX JAu(PepeHIaIbHbIX ypaBHEeHNH. Bce 3TO sSBUIIOCH CYIIECTBEHHBIM IMPOJABHMIKEHHEM B 00JacTH
pa3BUTHS METOJOB pacdéTra Ha OBM MHOIHX Ba)KHBIX TEOPETUUECKUX U MPUKIATHBIX 3aau.

Puc. 5. C.I. Kannua, A.A. lopogHuubiH, 1. Ceuwés, B.B. Cbiués

Crnenyet OTMETUTh Takxke yyactue A.A. JIopoJHHIBIHA B CAMOM MpoIecce pa3pabOTKU MEPBBIX 00pa3IoB
KOMIBIOTEPHOH TeXHUKHU. [lOsSBICHUE NEPBBIX BBIYMCIMTEIBHBIX MAIIWH CIPABEAJIMBO YBI3BIBAIOT C PabOTOM
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WNucturyra Mypa B [leHcmimpBaHcKOM YHHBepcHTeTe (JIaMIOBBIH KOMMYTHpyeMbli kommbioTep DHUMAK 06e3
KOJIMPOBaHUS U 3alMCU KOMaH]I, C IECITUYHBIM KOJUpOBaHHeM uucel, dpespans 1946 rona). B aTom ke uHCTHTYTE
B aBrycre 1949 rona Obuta co3maHa OJHA M3 IEPBBIX MOJHOLICHHBIX, IOCTPOGHHBIX B COOTBETCTBUM C T.H.
«apxutektypoii ¢oH Heiimanay», npomunsix OBM — mamuna EDVAC (Electronic Discrete Variable Automatic
Computer). B nexadbpe 1951 roga BKuese npouuti npuéMoYHbIe UCTIBITAHUS OJHOW M3 JBYX NEPBBIX COBETCKUX
9BM «MOCM» (MonenbHas, 3aTeM Majas JJIEKTPOHHO-CUETHas MallWHa), KOTopas OblLla co3JaHa MO
pykoBoactBoM C.A. Jlebenea B ero maboparopun B KueBckom WHcruryre anekrporexnukun AH YCCP. [ns
KOHCYJIBTAIlMH IO BOMIPOCY 00 OKOHYATEIHHOM BBIOOpe cucTeMbl koManny OBM MDOCM C.A. JlebeneBsiM ObLI
npurnamés  A.A. JloponuaunpsH. A.A. JopomummbiH u C.A. JlebenmeB M majee OCTaBajHCh ONMKaWITAMH
coparHUKamMH. TakuMm e ONM3KUM COpPaTHHKOM AHATOIMsA AJeKceeBHYa SABILUICS OCHOBaTelnb KHEBCKOTO
WHCTUTYTa KUOEPHETHKH, aBTOp OIepenuBIIero cosmanme uHTepHeTa mpoekta OI'AC (obmerocymapcTBeHHOMH
aBTOMATH3MPOBaHHOW cucteMbl) B.M. I'mymkoB. He cToms OIM3KAMH, HO TEIUIBIMU U JOOPOKENATEIFHBIMHI OBLITH
oTHoOIIeHHs1 JIOpOAHULIBIHA C PYKOBOAMTENIEM pa3BOpPaYMBaHHUs CHCTEMBI BBIYMCIHTENBHBIX eHTpoB MO CCCP,
pyxoBoauteneM co3ganHoro B 1954 roxy BI] Nel MO CCCP A.U. KutoBbIM.

Puc. 6. UHamns, 1956 . Puc. 7. JopoaHunubiHbl B BapHe, 1984 rop,

OpnHoBpemMeHHO ¢ HadanoMm paborel BI[ Nel MO CCCP, 3 aBrycra 1954 roga ObLIO NPHHSTO
ITocranosnenne Cosera Munuctpos CCCP no BBoay B sKcIutyaTtario B 1955 rogy BerancnurensHoro niearpa AH
CCCP. 14 suBaps 1955 roga, mocne obcyxnenust goknanos akaaemukoB C.A. JlebeneBa u M.A. JlaBpeHTheBa,
npunumaercs [locranoBnenue Ilpesunuyma AH CCCP «O Beruucaurensnom uenrpey». B nauane BL AH CCCP
ObLT CO3[aH Kak HaydyHas OpraHu3alus C CaMOCTOATENIbHOM aupekiued m OamaHcoM mnpu MareMaTHYecKoM
uHctutyte M. B.A. Creknoa AH CCCP.

Ha BII AH CCCP 6b1111 BO3JIOKEHBI CIEAYIONINE 3aauu:

— TlpoBeneHre HAyYHO-KHCCIICIOBATEILCKUX PabOT B 001aCcTH pa3pabOTKu, 000OIIECHHUS U BHEAPCHHUS
METOJIOB  pEIIEHUS MaTeMaTHYecKuX 3alad C T[PUMEHEHHEM COBPEMEHHBIX CPEJICTB
BBIYUCITUTEITFHON TEXHHUKH.

— BrmmonHeHNne KpyIHBIX BEIYUCIUTEIBHBIX paboT, B epBYy0 ouyepens s yupexaenunit AH CCCP.

— M3ydeHwue dKCITyaTallMOHHBIX KAYECTB M OCBOCHHE HOBBIX CPEJICTB BRIYUCIUTEIHLHOU TEXHUKH.

—  PyKOBOICTBO IJIaHMPOBAaHUEM H BhIYHCICHHEM MateMatndeckux Tadmui B CCCP.

B 1957 rony A.A. JopoaHuubiH noajaep:an co3nanue B KueBe BpluncnurenbHoro neHrpa AxageMuu
Hayk YCCP (Bnocnenctsun MHCTUTYT KHOEPHETHKH), TUPEKTOPOM KOTOPOTO cTai Buktop Muxaitnosny [1ymkos.


https://ru.wikipedia.org/wiki/EDVAC
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B1%D0%B5%D0%B4%D0%B5%D0%B2,_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B8_%D0%90%D0%9D_%D0%A3%D0%A1%D0%A1%D0%A0&action=edit&redlink=1
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Axanemuk A.A. JIOpOOHMIIBIH BO3IJIABISUI TOCYJAapCTBEHHBbIE KOMHCCHUM IO IPUEMKE MHOTUX
pa3pabaTbIBaeéMbIX KPYIMHEWUIIINX COBETCKUX MPOCKTOB KOMITBIOTEPOB M MPOTPaMMHBIX cucTeM. OH SIBIJICS OTHHUM
n3 TinaBHBIX wHUNmMatopoB co3manus I[FIP (International Federation for Information Processing) — NM®UIT
(Mexnynaponnas ¢eneparus o odpadbotke nHpopMamuK) U OB ero mpe3uneHToM B 1968-1971 rogax. Mm Obuio
nHUIAHpoBaHo coznanue Otnenenus napopmatuku AH CCCP.

Wnrepec JlopoaHMIBIHA K BEIYHCIUTENHHON TEXHUKE MOSBHIICS €IE TOTJa, KOTrJa CYIIECTBOBAIM JIHIIb
MeXaHW4YecKue (KIABUIIHBIE) M JJIEKTPO-aHAIOroBble ycTpodcTBa. OH pa3paboTan MeToxsl pacuéToB Ha
KJIAaBHIIIHBIX BBIYUCIMTENBHBIX MamHaX. Ha nx 6ase B 40-€ To1bI MOA €ro PyKOBOJCTBOM OBUI OPTaHH30BAH OTAET
BBIYHMCIINTEIPHOW TEXHWKH, M3 KOTOPOTo 3aTeM cdopmupoBaiics Beraucaurensusiii neatp LHATU (HUO-17). B
kxoHne 1950-x mox ero pykoomctBoMm B LIAT'M Obuto co3maHO OTAENEHHE a’pONWHAMHUKH BBICOKHX CKOPOCTEH,
CTaBIIICE BEAYIIMM OT/CICHHEM TEOPETHUIECKOH aspoaunamuky uuctutyra (HUO-8).

Puc. 9. T. 3emaHek (Asctpus, Mpe3angeHt NOUM 1971-1974), A.A. OopoaHuubiH (CCCP, Mpe3sunaeHt NOUM 1968-1971), A.
XeBuoH (M3pannb, Buue-lMpesngeHt MOUM 1967-1970), asryct 1968 r. KoHrpecc UOUN, amHbypr, LoTnaHauns

Amnaronuit AnexkceeBHd ObUI OJJHUM U3 3KCIIEPTOB, OLEHUBAOIINX IPEUIOKCHHBIE NIPU CO3JaHUH IEPBOI
BOJIOPOJHOH OOMOBI CXeMbl KOMIIOHOBKHM SICPHBIX 3apsiioB W JeHTepuil-TpuTHEBOH cMecu. Mcnombsys
MaTeMaTU4ecKue Mojeny, JIOpoJHMIBIH MOKa3al, YTO MpPOLEHT MpPOpPEearupoBaBIIell CMECH B «CIOUKE»,
npeanoxeHHoit A.Jl. CaxapoBbIM, OyJieT 3HAUUTENBHO BBIIIE, YeM B ajlbTEPHATUBHBIX MPEIUIOKEHHBIX BapHaHTaXx.
B aToMHOM npo€KTe OH BBINOJIHSUI PAcUeThl, CBSI3aHHbBIE ¢ 0€30MIaCHOCTHIO caMoIETa, cOpachiBaroIiero 6omMoy.

Hecmotps Ha akTiBHOE conporusierne A.A. Jloponauipiaa u ero copatHukos B 1970 roxy B CCCP Obina
cBépHyTa mporpamMma paspadotku OBM cepun BOCM-Dns0pyc, onepesxaroiias MUPOBOH YpOBEHb IO 0a30BBIM
HZESM apXUTEKTYPHOTO XapaKTepa, METOM0JIOIMIeCKUM U KOHCTPYKTHBHBIM HapaboTkaM. B nexabpe 1969 roaa, na
copenrannu 'y muHmctpa paguonpomeinmieaHoctn CCCP, C. A. Jlebenes, A.A. lopoauunpiH, 3amnpen ['ocrana
M.E. PakoBckuii BeicTynmim npotus kornuposanust IBM/360. C.A. Jlebenes ckazan: «Cucrema IBM/360 — 3to psin
OBM pecstunerHeld 1aBHOCTH...». OJJHAKO BepX OJiepyKaiyd CTOPOHHUKHK KonupoBanus IBM/360.

B 1958 rogy A.W. KutoB BMecTe co cBouM apyrom u coparaukoM H.A. Kpunuuxum noarorosunu 2-e
W3JIaHUE KHUTH «DJICKTPOHHBIE BBIYMCIMTEIbHBIE MAlIMHBI». AHATONHMH AJeKCeeBHY ObUI OTBETCTBEHHBIM



SoRuCom 2020 108

penakTopoM 3TOM KHWTH, W A0OWICsS, 9TOOBI OHa OBLIa OMyOJMKOBaHA B TOM ke 1958-M romy B M3maTelbCcTBE
AH CCCP «Hayka». Knura Beimepkana [Ba NepeM3JaHusi B Halled cTpaHe, W Obula omyOnmMKoBaHa
MEKAyHapOIHBIM M31aTesibcTBOM “Pergamon Press” B psne 3amaanbix craH. B Kutae sta xHura umena GoJbinoi
ycriex Hapsay ¢ nepBoi coBeTckoil MoHorpadueii A.J. KutoBa «QnekTpoHHbIE IM(POBBIE MAILIUHBDY.

ITomumo TexHHYeCKMX HayK JlOpOJHHMIIBIH IIOCTOSHHO pasMBIIUBLI HaJ TEPCHEKTHBAMH Pa3BUTHA
ONHUCATEeNbHBIX HayK (T€OJIOTHs, MEJUIMHA, OHOJIOTHS) HWCKaJdl NOAXOABI K HMX TOYHOMY OCMBICIICHHIO,
(dopmanuzanmu.

A.A. JIopoTHHIBIH pa3fensil HAyKH Ha «TOYHBIE)» M «OMUCATENbHBIE». K «TOYHBIM» OH OTHOCHI HAyKH,
TIO3BOJIIOIINE KIIPEIBUAETD JTOCTATOYHO TOYHO CBOWCTBA M COOTHOIICHUS M3Y4acMbIX OOBEKTOB IO HEKOTOPOI
YaCTUYHOM HWCXOZHOW HMHQPOPMALMKM O HUX»«MAaTeMaTHKy W Hayku (HU3MYECKOro IMKIa (MEeXaHHKY,
TEPMOJMHAMUKY, 3JIEKTPOANHAMUKY, KBAaHTOBYIO MEXaHHMKY, XMMHYECKYI0 KHHETHKY M Jp.)». «OnucaTeibHbe
HayKH (B €ro BUICHUU — PE.) MPEJCTaBIIOT cOOOH, 10 CYILIECTBY, epedeHb (PaKTOB 00 M3y4yaeMbIX UMU 00BEKTaX
W Tpoleccax, HHOTJa HE CBS3aHHBIX MEXay coOol, wvalle CBA3aHHBIX HEKOTOPBIMH KadeCTBEHHBIMH
COOTHOMIEHUSIMU. XOTS HE UCKIIIOYEHBI M Pa3pO3HEHHbBIE KOJIWYECTBEHHbIC (KaK MPaBUIIO, SIMIHPHUYECKUE) CBSI3H».
IIpu sToM OH oTMeuan, 4to «Bce HaykW Kornma-To OBUTM OINMMCATENbHBIMH, BKJIIOYAs Jaxke MaTeMaTHKy»[14].
AHatonuii AneKceeBIY CUUTAII, UTO JIF00Aas onrcaTeIbHas HayKa CTAHOBUTCS TOYHOM B MPOIIECCE CBOETO Pa3BUTHSA.

Puc. 10. A.A. lopoaHULpBIH co 3Meélt Ana My3en «MCKycCTBO NpUpOAbI»

OpHuM 13 0a30BBIX MHCTPYMEHTOB OIMCATENIBHBIX HAYK SBISIETCS AMIIUpUYECKas Kiaccupukanus ¢
HCIIONIb30BAaHUEM «HEOOJBIIOTO YHCJIAa IPU3HAKOB JJIs pa30MEeHHs MHOXECTBA H3y4aeMbIX OOBEKTOB Ha
kinaccu(UKaIHOHHBIE Tpymmb». B coBMecTHO# crtathe [11] ObLia mpeayiokeHa YHHUBEpCalbHAs MPOIEaypa
(dopmanbpHON KiacCUpUKALUK, TMPUroAHas sl Jro0OW M3 omucaTeNbHbIX HayK. [yl NpHU3HAKoB C JABYMs
rpagamsmu (0,1) TpeaokeHo BIOUPATh YUCIO MPU3HAKOB N TAKUM, YTOOBI MMEIO MECTO COOTHOIeHHe 2™ >>
m, rzie m — 4uciIo KiIaccupuUuupyeMslx 00bekToB MHOKecTBa M. [lo kiaccuukannoHHON TPYNIION MOHUMAJIOCh
MOJMHOXECTBO MHOXECTBA M, Ha 3JEMEHTaxX KOTOPOrO HEKOTOPOE 3aJaHHOE ONpPENENEHHBIM alIrOPUTMOM
oTHomleHne HcTHUHHO. [lox Kiaccudukanueil MOHMMAIOCh CTPOroe pasjeleHrne MHoXecTBa M Ha
KJIaCCU(HKAIMOHHBIE TPYNIBl. 3ajadya KIacCH(pUKAIMK CTaBHJIACh KakK 3ajgada OIpeAeNeHHs KiIacCH(pUKALUHU C
MUHHMMAaJIbHBIM YHCIIOM KJIACCU(HUKAIMOHHBIX I'PYIH IIPA OTCYTCTBHN COMHHUTENBHBIX M HEOXBaYEHHBIX OOBEKTOB.
Hanee xnaccupukanys MOXKET NPOBOJUTHCS BHYTPU KaKIOH M3 BBIJEJICHHBIX KIACCU(PUKAMOHHBIX TPYIIIL.
[peanoxenHas npoueaypa KiaccuuKaluy UCII0JIb30BATIACH IPU PEIICHUH MHOTHX NMPUKJIAIHBIX 3a71a4.

Puc. 11. Waxmatuct M. 3iiBe n matemaTuk A.A. lopoaHULbIH
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B coBmectHoit ¢ H.H. MowuceeBsiM pabote [12] KOHKPETH3WPOBAHBI OCHOBBI IS TOCIEIOBABIIUX
KOMIUIEKCOB padOT 10 MPOEKTHpOBaHUIO HedrerazoBbix nposunnuii (B.P. Xauatypos u ap.) n cozganuto CAIIP
uctpedureneit (I1.C. KpacHomgkoB u np.), IpUHECHINX B UTOre OOJBIION 3KOHOMHUYECKUU dPdekT. B mepBom
cinydae OBUTIO JeTanbHO paccMoTpeHo mnpesnoxkeHHoe H.H. MowuceeBsiM u B.P. XauaTypoBbIM KOHTHHYyalbHOE
OlMcaHue, B KOTOPOM YHCIIO CKBO)XKHUH PACCMaTPUBAJIOCh KAaK HENpepbhIBHAs (YHKIMS BPEMEHH, YTO MO3BOJIMIO
CBECTH IpOOJIEMy OILEHKH BO3MOXKHOCTEHl perrmoHa K 3ajade ONTUMAaJIbHOTO ympaBieHus. Bo BTropom ciyuae
OCMBICIIUBAETCS U KOHKpeTH3upyercs: npeaioxennas [1.C. KpacHOmEKOBBIM cxeMa MepapXUuecKoil opraHu3anuu
mporiecca MPOCKTHPOBAaHUS —CaMoNETa, MpelyCMaTpUBAIOIIas arperupoBaHHE IPOCTPAHCTBA BaPHHUPYEMBIX
mapamMeTpoB (TEXHWYECKHX XapaKTEepHUCTHK) WCXonsd w3 Habopa IE€THO-TEXHHWYSCKMX H  IPOYHOCTHBIX
XapaKTepUCTHK, KOTOPBIMH MBICIAT KOHCTpykTop. B [12,16] paccMOTpeHBI KOHIENTyaJbHBIE BOIIPOCHI
MOJICIUPOBAHMA TJIOOATBHBIX IPOIECCOB IUIAHETAPHOTO XapakTepa, OSKOJIOTHH, B3aMMOICHCTBHS UYEIOBEKa M
Oomocdepsl. PazBurue 3TOT0 HANpaBICHHS NPHBENIO, B YACTHOCTH, K OTKPBHITHIO IIMPOKO HM3BECTHOTO «3dderra
SNCPHOM 3UMBD).

Puc. 12. MexayHapogHasa KoHpepeHuna 1984 roa, H.H. Moucees, A.A. JlopoaHuubiH, A.A. CamapcKui

B pa6ote [13] A.A. JIOpOAHHUIIBIH aHATH3UPYET BO3MOXKHOCTH UCIIOJIb30BaHMS MATEMAaTHUYCCKUX METOIOB B
re0JIOTHH, C KOTOPOi ObUIO CBS3aHO Hayajo €ro TPYAOBOM JESATENbHOCTH. B 00JacTh €ro Hay4HbIX MHTEPECOB
BXOJWJIO MAaTeMaTHYeCKOe MOJCIUPOBAHHE B pPa3IMYHBIX OMUCATEIbHBIX HAyKax: MEIHWIUHE, OWOJOTHH,
IKOHOMHKE, T€OJIOTHH.

I11. BBIBO/JIbI 11 3AKJIFOYEHHUE

ITo Bcemy momywaercsi, uto AHaTonmii AsnekceeBHd [lOpOJHHUIBIH OOBEKTHBHO CTOMT B OIHOM DSIIy C
TUTAHAMU BO3HMKHOBEHHS M PA3BUTHS BBIUMCIMTEIHLHOM TEXHWKH M KOMIIBIOTEPHBIX TexHosoruii: 9.0. Mypowm,
Jx. por Heiimanom, C.A. JlebemeBeiM, A.U. KutoBeiM, B.M. InymkoBemM. OrmpeneneHue, TaHHOE
A.A. Nopomuunsiny .. MapuykoMm: «I'ne10a» BrosiHe KoppekTHo. B Texymiem roxy, 2 nexadbpsi, ucnonssercs 110
jmer co OHSI poxkaeHus AHartonus AjexceeBnua. Iloxemaem, 4ToOBI CBETNIBIM 00pa3 3TOro 3aMedaTenbHOTO
MOBHKHUKA TOYHOW HayKH, MHPOPMATHKU U KOMITBIOTEPHBIX TEXHOJIOTHH CTal OJIM3KUM U TMOHATHBIM KaK MOXXHO
6o0bIIIEMY YHCITYy JOOPBIX, MBICISAIINX, COBUAATEIBHBIX JIIOEH.
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HUHOYM UM. U.C. BPYKA: OT INIEPBBIX 3BM /10 BBIYUCJIIUTEJBbHbBIX KOMIIJIEKCOB 1
CHUCTEM «3JIbBPYC»

Huxkomnaii Jleonngosuu Ilpoxopos
ITAO «MHCTUTYT 21€KTPOHHBIX ynpasisttomux MamuH uM. 1.C. bpyka», Mocksa, Poccus

Anexcanap Kunposuu Kum
[NAO «HCTUTYT 37EKTPOHHBIX ynpasistromux Mamud uM. 1.C. bpyka», Mocksa, Poccus

I'ennanuit Anekceesuu Eropos
ITAO «MHCTUTYT 21eKTPOHHBIX ynpasisttomux MamuH uM. 1.C. bpyka», Mocksa, Poccus

Bunagumup Maptkosuy ®enpaman
[NAO «HCTUTYT 3IEKTPOHHBIX ympasisaromux MamuH uM. 1.C. bpyka», Mocksa, Poccus

AnHotauusi — PaccMaTpuBaloTcesi ocHOBHBIE dTanbl JesiTeabHocTH HHIOYM um. U.C. bBpyka 3a Bce
roibl CYWIeCTBOBAHMS [0 CeroJHfIIHEr0 [HfA: IMepBble B Halleil CcTpaHe MaJjble 3JIEKTPOHHbIE
BbIYUCJINTEIbHbIE MAIIMHBI; YNPABJISAOIINE BLIYHCIUTEIbHbIE KOMILUIEKCHI TpeThero mokoJienuss ACBT;
cucreMa Majabix OBM (CM 3JBM); coBpeMeHHble BbLIYHMCIUTEIbHbIE KOMILIEKCHI M MOAYJHM Ha 0a3ze
0Te4YeCTBEeHHbIX MUKPOIIPOLECCOPOB € APXUTEKTYPOil «abopyc».

KiiroueBble cioBa— MHIOYM um. U.C. bpyka, aBromarnuyeckasi uudppoBasi BbIYUCIHTEJNbHAS
mamuna (ALIBM) M-1, arperatHasi cucreMa cpeacTB BbIYMCIAUTENbHOI TexHUKU (ACBT), cucrema mMajbix
9BM (CM 2BM), Bblunc/IUTEIbHbIE KOMILJIEKCHI H CHCTEMbI HA OCHOBE 0TeYeCTBEeHHbIX MUKPOIIPOLeCCOPOB
«abopyc».

BBEJIEHUE

BaxxHOoe MeCTO B HCTOPHHM OTEYECTBEHHOW BBIYMCIMTENBHOW TEXHUKH TIPHHAUICKHUT HHCTHTYTY
3eKTpOHHBIX yrpaBisitonux Mamua (MHOYM) um. U.C. Bpyka u ero ocroBatemnio 1.C. bpyky.

Hauano pa6otsr U.C. bpyka Han mudpoBBIME BBEIYHUCIUTEIFHBIMHA MAallHHAMHU OTHOCHTCS K 1948 romy,
Korga OH coBMecTHO ¢ b.J. PameeBbIM cocTaBMJI OT4eT O NpUHOHIAX paboThl nBomuHOH DBM ¢ XpaHmmon
MPOTPaMMO¥, KOTOPBIA CTadl OCHOBOW pa3pabOTKH OJHOW W3 TEPBEIX B CTPaHE aBTOMATHYECKOH HU(PpOBOU
BEIYUCTUTENHHON MamuHB (ALIBM) M-1. Pa3paborunku M-1 IpuIIIN K KIaCCHIESCKOMY MOCTPOCHHIO IH(PPOBBIX
BBIYHCITUTENBHBIX MAIlIMH Ha OCHOBE apXUTEKTYpPhI C XPAaHUMOW MPOrpaMMoOi (Ha3bIBaeMO celdac apXUTEKTypou
®oH Heiimana) He3aBHCHMO OT paboOT amepuKaHCKHX ydueHbIX (m3BecTHBIX B CIHA ¢ 1946 roma, HO BHeEpBBIE
OITyOJIMKOBAaHHBIX B COKpaIeHHOM BHe B 1962 romy).

ITepsoe B CCCP aBTOpCcKO€ CBHJETENHCTBO Ha H300peTeHue 1udpoBoit OBM Obuto momydeno M.C.
Bpykom u B.U. PameeBsIM ¢ IpHOpUTETOM, AaTUPOBaHHBIM 4 nekadbps 1948 roma. OToT neHp npuypodeH ceddac K
nare iHst Poccuiickoii HHGOPMATHKH.

B 1956 romy U.C. Bpyk BmepBbie Ha ceccnim AH CCCP mo HaydHBIM mpoOiieMaM aBTOMATH3AIH{
MPOM3BOJCTBA B CBoeM Jokiane «llepcrekTUBBI NPUMEHEHHUS YHPABIAIONIMX MAIIMH B aBTOMATH3ALIUN»
omnpenenwiobIacTy NpUMEHEHHWs yhpaBtomux OBM: sHepretwka, aBTOMAaTH3alMs INPOM3BOACTBA U
TEXHOJIOTHYECKHUX IPOIECCOB B  PA3MUYHBIX OTPACIIX HPOMBIIUIICHHOCTH, AaBTOMATH3amusAB  00IacTH
TOCYJTapCTBEHHOTO YIPABJICHUS CTPaHOH (TIpeX/Ie BCEro, IIIAHUPOBAHU ), aBTOMATHIECKOE YIPABICHUE U JP.

B 1957 ronmy rpymmo#i cmenuanuctoB nox pykooactBoM M.C. Bpyka Opina chopmyiaupoBaHa HaydHast
npobaema «Pa3paboTka TEOPUH, TPUHIMIIOB MTOCTPOSHHS ¥ MIPUMEHEHHS CIIeINAIN3NPOBAHHBIX BBEIYUCIUTEIHHBIX
1 ympasisomux Mamuay. [Ipobaemnas 3amucka 6puta omyonmnkoBana AH CCCP B 1958 rony B cepun «Bompocsr
COBETCKOW Hayku». B 3ammcke OBUIO TOKa3aHO 3HAYEHHE YHPABILIIOIIMX MAIIWH Ui HAapOJHOTO XO3SHCTBa,
BIIEpBEIC OBIII 0OOCHOBAHBI U M3JI0KEHBI TJIaBHBIC HANPABJICHUS (QyHIAMEHTAIBHBIX M MPHKJIAIHBIX UCCIIEIOBAHUN
B 00JacTH aBTOMAaTH3aIlMM IIPOM3BOJACTBA U YIpaBIEHUS OOBEKTaMH C IOMOINBIO CIECIUATU3UPOBAHHBIX U
YIOPaBISIIONMX MamMH. bbulM  HaMedeHbl ITyTH NPUMEHEHHS YNPaBISIONMX MAIIMH B  OHEPreTHKE,
MAaIIMHOCTPOEHUH, METAILTYPIHH, XHMUYECKOM IPOU3BOJICTBE, @ TAK)KE B INIAHMPOBAHUU U CTATUCTUKE HAPOIHOTO
xo3siictBa. B mHoronerneit pesrensHoctn MHOVM um. U.C. Bpyka MOXHO BBIIETUTH CIEIYHOIUE OCHOBHBIE
ITaIbI:

1. TlepBble Mayble 3JIEKTPOHHBIE BHIYMCINTENIbHBIE MALIMHBI, pa3pabOTaHHBIE 1T0J] PYKOBOJCTBOM H C
HenocpencTBeHHbIM yuactueM U.C. Bpyxka.

2. ArperaTHas cuctema cpeicTB BeMUCIUTENbHON TeXHukH (ACBT).

3. CewmeiictBo Masieix OBM (CM DBM).
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4. CoBpeMeHHBIC BBIYMCIUTENbHbIE KOMIUIEKCHI M CHCTEMBI «DIbOpPYC» Ha OCHOBE OTEHYECTBEHHBIX
MHKPOIPOIIECCOPOB.

ABTOMATHUYECKAS I[TUGPOBAS BEIUNCIUTEILHAS MAIIMHA (ALIBM) M-1

AIIBM M-1 paspaborana B 1950-1951 rr. OmHa u3 mepBbIX HUMPOBBIX BBYUCIUTEIBHBIX MAIIHH C
[IPOrpaMMOM, XpaHUMOH B ONEepaTUBHOM mamsATu. M-1 uMmena ABYXaIpeCHYIO CUCTEMY KOMaHI B OTJIMYHME OT
OOIIETIpUHATON B TO BpeMs M CUMTABIIEHCS Hambojee eCTeCTBEHHOH TpexaapecHoi.M-1— mepBas oTedecTBeHHAS
MmanorabaputHas OBM ¢ uCHonp30BaHMEM IOJNYNPOBOAHUKOBBIX IHOJOB B JIOTHYECKMX CXEMax M IAMATH
HAOOBIYHBIX OCITIUIOTPaQUUIECKIX JCKTPOHHBIX TPYOKax.

Texuuueckue xapaxmepucmuxu M-1. Cucmema npedcmasnenus uucei— O080UHHAA C (DUKCUPOBAHHOL
mouxotl (24 paspsaoa — moodyas uucia u 1 paspsao — 3nak uucaa). Onepamusnas namame — emkocms 512 25-
DA3pAOHBIX Hucel; 8 8ude ObICMPOOEUCMBYIouie20 31eKMpOCMAmuiecKko20 3anoMUHare20 yCmpoucmeda us3
80CbMU INEKMPOHHO-TYUedblx mpybox JIO-737 u Onoxkoe pasgepmku u ynpasienus. IIpouzeooumensrnocmes — 20
on./c (cnoxcenue 08yx uucen). Dnemenmuasn 6aza: aamnst 6HSC, 6)K4, xkynpoxcuvie svinpamumenu KBMII-2-7.
Monmadic 6cex 51eKmpOHHbIX CXeM MAUUHbL — HA CMAHOAPMHBIX NaHeasx 08yx munog (10- u 22-namnosvie nanenu).
Konuuecmeso snexmponnvix aamn— 730 (uucno namn ymeHvuieHo 61a200aps UCNOTIb30BAHUIO NOLYNPOBOOHUKOBHIX
0u0006 6 Jnocuueckux cxemax). Kowcmpykmuenoe evinonmenue — mpu CMOUKU, PACNONONCEHHblE NO OOKAM
NPSAMOY2ONbHOU BEHMUNAYUOHHOU KOJNOHHLL. Ycempolicmea 6800a-6b1600a UHGOpMayuu — HeMeyKull pyIOHHbII
menemaun u pomompancmummep 6800a ¢ nepgorenmol. Ilnowads — 9 m2.

OpnuM u3 mepBbIX peman Ha M-1 cBou 3agaum akagemuk C.JI. CobGosneB, B To Bpemsi paOOTaBIIHHA MOJ
pykoBoacTBoM akanemuka V.B. KypuaroBa. OH mpoBen pacdersl 0 OOpAICHUIO0 MAaTPHIl OOJBIION pa3MepHOCTH,
9T0 OBUIO BBIMONHEHO Ha M-1 B camom Hauane 1952 roma. CBou pacueTrsl Ha M-10CyIIECTBISIIM COTPYAHUKH
akanemuka AWM. bepra, a Taxke ydenole psga MHCTUTYTOB Akagemun Hayk CCCP. ALIBMM-1 naxonunach B
SKCIUTyaTanuy 0ojee Tpex JeT.

OcHoBuble  paspabotumku: H.S. Matroxun, M.A. Kapues, T.M. Anexcaunpunu, !0.A. JlaBpeHrok,
A.b. 3ankunn, B.B. bensinckuii, B.B. Kapu6ckwuii, P.I1. luanosckuii, E.H. ®unuxoB.

BBICTPOJIEMCTBYIOIIAS YHUBEPCAJIbHAS LIMMPOBAS BHIYMCIUTEIBHAS MAILIMHA M-2

M-2 Oputa paspabotana B 1952 rtomy. [lpm ee pa3paboTke YacTHYHO OBUIM WCIIONB30BaHBl HICH,
BoruiomieHHbleB MammHe M-1.C 1953 roxa ocyliecTBisuiach KpyrioCcyTO4Hasl SKCIUTyatanuss M-2 npu pelueHuu
NpUKIAmHBIX 3amad. B 1955-1956 rr. mammna OblTa CYIMIECTBEHHO MOJACPHH3MPOBaHA, IMOCIE YEro IOITydHiia
OTIEpaTHBHYIO MaMATh Ha ()EPPHUTOBBIX CEpACUHMKAX eMKOCThIO 4096 urcer.

Texuuueckue xapakmepucmuku M-2.  @opmam romano — 34-paspsownviii; cucmema KOMAHO —
mpexaopecnas.Cpednee Ovicmpooeticmeue—2000 on./c.Onemenmuasn 6aza.namnet 6HEC, 06)K4, xynpokcuvie
svinpamumenu KBMII-2-7. Obwee wuucno snexkmpounvix aamn— 1879, uz Hux— 203 6 ucmouHuxax
numanus. [lumanue: mpexgasnas cemv nepemennoco moxka 127/220  B;nompebasemas  mowHOCHb —
29 kBm.Cucmema oxnaxcoenusi — 6030YWHAS C 3aMKHYymbIM yuriom. Ilowadv— 22 m2.

Ha M-2 npoBoaunuch pacuersl st MHcTUTyTa aTOMHOM 3Heprud, WHCTUTYTa TEOpeTHYECKOM M
skcniepuMenTanbHoi ¢pu3uku AH CCCP, UncturyTa npobmem mexanuku AH CCCP (pacdeTsl IpOYHOCTH TUIOTHH
Ky#iopmmesckoit u Bomkckoit rumpoanextpoctanimii), Termotexumdeckorr igadoparopun AH CCCP, Boenno-
BO3AYIIHOW aKaAeMuu, ApTHILIEpUIICKON akaleMUH U MHOTHX JIPYTUX HAyIHBIX U IPOMBIIUICHHBIX OPraHU3aIIH.

B 1953 rogy ma M-2 OpumM TPOBEICHBI YHCICHHBIC pacdeThl HarpeBa pakeT B arMocdepe 3emin n3-3a
YIJIOTHEHUS BO3/lyXa, BO3HMKAIOIIETO Iepex OaUTMCTUUECKOH pakeToW NpH TUIEP3BYKOBOM OOTEKaHWH.
Omnpenenenne TepMOJUHAMHYIECKUX NapaMeTpOB Iaza IMOTpeOOBaIO PEIICHUs CI0XKHONH CHCTEMBI allredpandecKkux
YpaBHEHHI ¥ MOTJIO OBITH BBINOJHEHO TOJBKO Ha IudpoBoit DBM. PesynsraTs! pacderoB ucnonszoBanuch B OKb
C.II. KoponeBa mia ompenesieHHss HEOOXOAMMOTO KOJIMYECTBA TEMIIO3AIIUTHOIO MaTepHajia KOHCTPYHPYEMOH
MEXKOHTHHEHTAJIFHON paKeTHlI.

Boxkpyr M-2 cnoxwuics HedOpManbHBII Kpyr MpOrpaMMHCTOB, paOOTaBIIMX B pa3sHbIX OPraHHU3ALMX, B
KoTopbii Bxoammu .M. Anenscon-Bensckwmii, B.JI. Apmazapos, M.M. Bourapn, A.JI. bpyano, M.S. Baiinmreits,
OAM. I'pooman, A.C. Kponpoxn, EM. Jlanguc, U.A. Jlangay, A.JL Jlynnn u ap. IloMumMo 9MCTO TpaKkTHYECKHX
IIpUuEMOB IIporpaMMHUpOBaHUA BBIYUCJINTCIBbHBIX 3aaa4 B Kogax MallluHbI M-2, OHHU 3aHUMAJINCh
IMpOTrpaMMHUPOBAHUEM HWI'POBBIX 3a4a4, 3adad paclio3HaBaHUA W JUATrHOCTUKH. Pe3ym)TaTl)1 OTHUX I/ICCJ'IeJlOBaHI/Iﬁ
MpHUBEJIM K pa3paboTKe OPUTHHAIHHBIX METOJOB Mepedopa, B 4aCTHOCTH METOJIa BETBEH W TPaHMII, TOCTPOCHUS
CIIPABOYHBIX CUCTEM C HOFapI/Iq)MI/IquKI/IMI/I 3aIIUChIO U IIOUCKOM U T. A.

OcHoBHbIe  pazpabotumku:  M.A. Kapues,T.M. Anekcanapuan, FO.A. JlaBpentok, A.b. 3ankuHf,
B.B. Benbinckuii, B.JI. Kuszes, JI.C. Jlere3o, I'.11. Tanetos.

MAJIOT ABAPUTHAS SJIEKTPOHHA ST BRIYMUCJIMTEIBHAS MAILIMHA M-3

M-3 pa3zpaborana B 1957 romy. B He#l peanu3oBaHa KOHIEHIMS MajoOra0apUTHON BBIYHCIUTEIBHOMN
MammHbl, chopmyiupoBanHas W.C. Bpykom. DTo MO3BOISLIO NMpUMEHATH M-3 B HAyYHO-HCCIEIOBATEIECKUX
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OpPraHU3aIMsIX ¥ KOHCTPYKTOPCKUX OIOpPO 0€3 Co3maHus CICHUANbHBIX MmoMemieHnii. Tak, Tpebyemasi omaas 1
yctaHoBKH M-3 cocraBisiia 3 M, a JUI MalIuHbI «Ypam» co CXOIHBIMU BO3MOXKHOCTSIMHU TPeOOBaNach IUIOINAIb
0K0110 60 M.

B omimune OT CHHXPOHHOrO MPHHIMIIA yNpaBieHus B M-3 MHOCienoBaTeNbHOCTh PabOThl OTACIBHBIX
OJIOKOB U YCTPOWCTB OMpeessuiach UX B3aUMOJICHCTBUEM THIIA IIPUKA3-0TBET». ACHHXPOHHbII NPUHLUI PaOOTHI
YCTPOWCTBA yIpaBJICHUS 00ECIeUYnBal B 3HAYMTEIBHOW CTCINEHH HE3aBHCUMOCTh PAOOTHI OTACIBHBIX YCTPOMHCTB
MAIIIMHBI, YTO 00JIEryaio e¢ HajJaKy u IKCILTyaTallHo.

Texnuueckue xapaxmepucmuxu M-3. Cucmema npedcmagienus uucen — OBOUUHASL C PUKCUPOBAHHOU
mouxotl — 30 080uuHbIX pa3pA008 U pa3psa0 3HAKA YUCAA; CUCeMA KOMAHO — dgyxadpecHas. [IpouzeooumenbHocms
— 30 on/c, npu ucnomvzosanuu geppumogoi namamu — oo 1500 on./c. [lupoxo ucnonvzosanuce
ROJYNPOGOOHUKOBbIE dNeMeHmbl. B kauecmee 3anomunaiowezo ycmpoticmea — spawarowuiics obapaban, nOKpbimbiii
QeppomacHumubLM CIOEM, C CUCTEMOT 201060K OJIA 3ANUCHU U YMEHUs CUSHANA.

[Tocne 3amensl MmarauTHOrO Gapabana Ha paspaborannyto CKB MuHCKOro 3aBoja (eppUTOBYIO MaMSTh
eMKOCTbI0 2048 yrces MpOU3BOAUTEIBHOCTh MaIIWHbBI OblIa yBenuueHa 70 1500-2000 om./c. Ilpu ucnbITaHUsIX C
NPUCTAaBHOM AMOTHOM NaMAThIO apu(METHYECKMH y3ell M YCTPOHCTBO  YIpaBieHHS OOeCHeYHBaIH
npousBoautenbHOcTh 3000 om./c. OObeM NmaMsATH MOXHO ObUIO yBenmuuuth 10 4096 umnces, MOAKIIOYUB BTOPOIi
mKkad 3aNOMHHAIONIEr0 ycTpoicTBa. KOHCTPYKTUBHOE BBIIOJHEHUE JJIEKTPOHHBIX CXEM — B BHJIE CHEMHBIX
JBYXJIAMIIOBBIX CYOOIIOKOB ¢ 20- uinu 14-KOHTaKTHBIMH pa3zbeMaMH. YCTPOMCTBO IHUTaHHS COCTOSUIO U3
3JIEKTPOMAIIMHHOTO arperara M Ikada MUTaHus, B KOTOPHIX OblIa MPEayCMOTPEHA NPUHYAWTEIbHAS BO3IYIIHAS
BEHTWIIALAA C PA3OMKHYTHIM ITHKIIOM.

Jlo Hayana CepUHOrO BBIMYCKa HECKOJBKO JK3eMIUIIpOB M-3 1o mepenaHHOW JOKYMEHTalWH ObLIN
nsrotosieHsl B 1957-1958 rr. HUMOII, Kb akanemuxka C.I1. Koponesa, MacTuTyTOM MaTematuku AH ApmsHckoit
CCP.

M-3 mocmyxuia MHPOTOTHIIOM JIBYX HpPOMBIIICHHBIX cepuil OBM: «Munck» (I'.II. Jlomarto,
B.B. Ipxwusnkosckuif) 1 'OAP (3atem «Pazgan»). M-3 cTana MCTOYHMKOM AJISL PA3BUTHUS IIKOJIBI YIPABIISIONIMX
MamuH BoBHUNOM.

OcHoBHbIe paspabotumku: H.S. Matioxun, B.B. bensiackuit, B.M. Jlonkapt, H.A. Jlopoxosa,
A.Bb. 3ankunn, 5.M. Karan, I'.I1. Jlonaro, I'.I1. TaneTos.

OBM M-4
OBM M-4 pazpaborana B 1958-1960 rr. O6Gnacte MpUMeHEHHS: YIpaBlEHWE B peaJbHOM MaciiTabe
BPEMEHH KCIIEPUMEHTAIHHBIM KOMIUIEKCOM PaIHOIOKAITMOHHBIX CTAHIIUI KOHTPOJISI KOCMAYECKOTO MPOCTPAHCTBA.
ONEeKTPOHHBIE CXeMbl MaliMHbl cTpowitnch Ha mosBuBmuxcs B CCCP B1957-1958 rr. repmaHueBbIX
TpaH3UCTOpaxX W AUOAAX. DIEeMEHTHYI0 6a3y M-4 cocraBisiia UMIYJIbCHO-MOTEHIIUAIbHAS JIOTHKA, B 3HAUUTEIHHON
Mepe SBUBIIASCS TAHBIO TPAIUIHSIM JIAMITOBOH TEXHUKH.
Bbut pa3paboTaHbl M U3rOTOBJICHBI JIBa THIIA apU(PMETHUECKIX YCTPOMCTB!
e V-1 c ucnoap30BaHUEM UMITYJIbCHO-TIOTEHIINAIBLHON CUCTEMBI 3JIEMEHTOB Ha TpaH3ucTopax [1-16b;
e V-2 Cc UCHOJIB30BaHUEM YHCTO MMITYJIbCHON CHCTEMbI HA AMHAMUYECKOM 3JIeMeHTe ¢ TU(dy3HOHHBIMU
Tpanzuctopamu [1-403 u TUHUAMU 3aAEPKKU.

Texnuueckue xapaxmepucmuxu M-4. Cucmema cuucnenus — 08OUYHAS, NPEOCMABIEHUE HUCENL — C
@uxcuposannou 3ansmou. Cpeonee 6vicmpooeticmsue — 20 000 on./c. Obvem onepamuenou namamu — 1024 23-
paspaoHelx uucen;, obwvem nocmosaunou namsamu— 1024 23-paspsaonvix uucen. Kowcmpyxmusno mawuna
codepaicana mpu ypogHs.: cyoook, 610K, wKag.

Ocobennocty anmapatypbl M-40bIH CBsI3aHBI ¢ €€ Ha3HAYEHHEM: alnaparHas peann3alys HEKOTOPBIX
CIIOKHBIX OIEpalliif, pa3jeieHHe NaMsATH NpOrpaMM M KOHCTAaHT M TaMSITH JIAHHBIX, (YHKIHOHAJIBHOE
pacnapajuienuBanne 00paboTku MH(pOpMaIMK Oylarogapsi MCIOJIb30BAHHUIO CHEIMATM3HMPOBAHHBIX IIPOIECCOPOB
BBOJIa-BbIBOJIA U IIEPBUYHON 00paOOTKM BXOIHBIX JJAHHBIX.

B OBM M-4 Obuta ocymiecTBlieHa NepBasi B MHUpPE allapaTHas peajin3alysi BBIYHCICHHS KBaJpPaTHOTO
KOPHSL.

lomoBHO#t oOpaszenr (mepBerii kommiiekt) OBM M-4 B wmiome 1962 roma ycmemHO BbIIEpIKal
rocyaapcTBeHHbIe HcnbITanus coBMecTHO ¢ PJIC, n M-4 Gbuta npeyrtoskeHa ajisi cepuiHOro n3rotoBieHus. OTHaKO
M.A. KapueB mnpemioxun Juisl 3alycka B CEpUHHOE IPOM3BOJACTBO HOBYIO MAIIMHY € Oojiee BBICOKHMH
TEXHUYECKUMU U HKCILTyaTal[MOHHBIMH XapakTepucTukamMu — OBM M4-2M.

OcHoBHbIe pazpadotunku: M.A. Kapues, I'.1. Tanetos, JI.B. Banos, P.I1. lllugnosckwii, FO.B. Poraues,
E.B. I'nusenxo, E.H. ®ununos, E.C. lllepuxos, B.I1. Ky3nenona.
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9BM M4-2M

3BM M4-2M pazpaborana B 1963 romy. OOmacTh NpPUMEHEHHS: MOCTPOCHHWE BBIYACIHTEIBHBIX
KOMIUIEKCOB JJIsI YIIPABICHHUS CIOKHBIMH OOBEKTaMHU, 00padOTKH W cOopa MH(OpMAIH B PEXHME pPEarbHOrO
BPEMEHH.

Texuuueckue xapaxmepucmuxu M4-2M. Cucmema xomano — oonoadpecHas. Beicmpooeiicmeue — 220
moic. on./c [{na cepuiinoeo npouszsoocmea M4-2M 3a ocnogy anemenmuol 6azvl ObLL NPUHAM Yoce NPOBEPEHHDIL
NPUHYUN NOCMPOEHUS NOMEHYUANLHOU JI02UYECKOll CXeMbl C UHBEPMOPOM-(opmuposamenem ypoeHell Ha
svicokouacmomuwix mpansucmopax (I1-4165, 2T301/], I1-609A u 0p.) u eepmanuesvix ouodax /-18. M4-2M umena
HeoObIYHYI0 paspsAoHyIo cemky — 29 paspaoos.

B M4-2M 3a ogmH MammHHBIH TakT B 4,5 MKC BBIIONHSIACH Jr00ast omepanus — apupMeTHdecKas,
JIOTUYECKas WIN YHPaBIAIOIIAs], B TOM YHCIIE YMHOXKEHHE. DTO 00€CIeYNBAIIOCH IPUMEHEHHEM OJHOTAKTHOTO AY ¢
NUPaMUAOH CyMMAaTOPOB JUIS BBINOJHEHHS yMHOXeEHHA. [IpuMeHeHa Obula W Apyras HOBMHKA IJISL TEX JIET —
KOHBeMep.

Kak ympasmnstomias, mammaa M4-2M nMena pa3BUTYIO CHCTEMY BHEIIHUX IpepbiBaHnil. ObecneunBatich
12 akTuBHBIX W 12 TMacCHBHBIX TIPEpBIBaHUI OT OOBEKTAa YHpaBICHHSA. BpeMms peaknuu MalIMHBI Ha aKTHBHEIC
MpEepBIBaHMS COCTABIIIIO 2-3 MAIIMHHBIX TaKTa.

B nmomomaenne x M4-2M Ha TOH ke TEXHHUYECKOW 0a3e ObUIM pa3pa0OTaHbl BHEITHWN BBIYHCIUTETh M4-
3M c pa3BeTBICHHON CHCTEMOH BHEIIHHX CBs3el M cucTeMbl BHemHUX ycTtporcTB CBY-79-1 m CBY-79-2mus
noagkIoueHust kK M4-2M.

BrraucnuTensHBI KOMIUIEKC, 00pa3oBaHHBI o0beamHeHHeM OBM M4-2M u M4-3M, obecneuuBai
3(h(eKTUBHYI0 TPOU3BOAUTENHEHOCTE — OKoo 400TbIC. Om./C M BBICOKYIO HaJEKHOCTb — cBbime 800 dacos
HapaOOTKM Ha OTKa3.

3aBOIBI-M3TOTOBUTENH: 3aTOPCKUN AIeKTpoMeXaHudecKuil 1 KupoBckuii mprOOpOCTpOUTENBHBIN 3aBOIBI
MPII CCCP. Hauano Beimycka — 1964 r., mpekpamenue Beirycka — 1986 1. MzroroBnero okoo 200 KOMIUIEKTOB
3THX MAIlHH.

OcHoBHble pa3paboTunku: M.A. Kapues, JI.B. Banos, }O.B. Poraues, P.I1. lluanosckuit, I'.1. Taneros,
B.A. Bpux, J1.3. JIuGbypxun, E.C. Hlepuxos, E.J. LluOyms.

39BM M-5

3BM M-5 pazpabdorana B 1958-1961 rr. OcHOBHOe Ha3HaueHHE: 00ECIICUCHHE TIAHOBO-9KOHOMHYECKIIX
pacueroB B ['ocrnane CCCP.

PaspaboTtka M-5 Oplia HampaBieHa Ha co3anue DBM NOBHIICHHON POU3BOAUTEIEHOCTH IO CPABHEHUIO
¢ MalMHaMu, uMeBIuMucs B To Bpems B CCCP.

Texnuueckue xapaxmepucmuxu M-5. @opmam komano u obpabamvieaemvix onepandos — 38-paspsomnviil
(37 +pasps0 npusnaxa). IIpouzeooumenvrnocmv— okono 50 meic. on./c.

[oBbImIeHHasT TPOU3BOAUTEILHOCTE M-5 MOCTHUranach 3a CYeT MYJIbTHIIPOTPAMMHOIO PeXuMa paboThl (10
BOCBMH OJTHOBPEMEHHO BBITIOJIHSAEMBIX ITPOTPAMM).

g NoBBILIEHUS TPOU3BOAMUTENBHOCTH M-5 cCilyXuWia Takke CIELUadbHO BBIICICHHAS aJpecHas
apu(MeTHKa, BBINOJHAIONIAS OIepalliy TpeoOpa3oBaHusl aJpecoB W UCIOJNb3YIOIMIas 10 16 HHIEKCHBIX
PETUCTPOBIUIA KaXI0H U3 BOCBMH IPOTPAMM.

Crpyktypa M-5 O6asmpoBanace Ha oOOIIelf MarucTpaiu, CBS3BIBAIOIIEN IIEHTPaAJbHOE YCTPOIICTBO
yIpaBJeHusl, apupMeTHIeckoe YCTPOHCTBO, YCTPOIMCTBA OnepaTHBHON mamsTh (001eit emkocTbio 10 32K cnoB) u
YCTPOWCTBA YHPABICHUS BBOJOM-BBIBOAOM HMH(OpMAIM W BHEIIHEH MaMAThIO (WIPaBIIKME pOJIb KaHAJOB,
XapaKTepHBIX B MociexyromeM it 9BM TpeTsero moKoIeHus ).

M-5 Obuta OZHOW W3 TEPBBIX OTEYECTBEHHBIX OBM, MOCTPOEHHBIX HAa TEXHWYECKOH 0a3ze BTOPOTO
nokoeHusi. CxeMOoTeXHUKa apu(METHKH W yrpaBieHus M-5 GasmpoBaiack Ha JAMOIHO-TPAH3UCTOPHOH JIOTHKE,
omepaTUBHAs TaMsATh — Ha (PEPPUTOBBIX CEpIACYHMKAX C MPSMOYTOJNBHOW IeTNIeH THcTepe3uca IO CXeMe ¢
coBmajicHneM TokoB (2D).

OcHOBHOW 0COOEHHOCTBI0O M-5 ciieyeT cuuTaTh BO3MOXKHOCTH O0ECHEUeHHUs] MYJIbTUIPOTPAMMHONW M
MHOTOTEpMHUHATIBHON paboThl. CBemeHust o 3apyoexHbx OBM ¢ MyIbTHIPOTpaMMHBIM PEXHUMOM pabOoTHI,
nosiBUBIIMXCs B 1960-1961 tr. («Atnmacy, «[lamma-60» um ap.), CTald HM3BECTHBI Y HAC 3HAYUTEIHLHO TMO3KE
3aBepmieHus pazpabotku M-5. [loaToMy Bce pemieHns Mo apXUTEKType M CTpykType M-5 ObIIM OpUTHHAIBHBIMH,
MPHUHATHIMU HE3aBUCUMO OT paboT Opyrux KOHCTpyKTopoB OBM.

OcHoBHbIe paspaboruuku: B.B. benbiackuii, 1O.A. JlaBpentok, H.A. Jopoxosa, .M. I'pobmaH,
IO.H. I'nmyxoB, B.IL. T'ony6eB, B.M. 3enun, B.H. Kamunckmii, B.I1. Koncrantunos, W.S. Jlangay, B.J. Kusses,
B.I'. Ceprees, E.H. ®unuHoB.
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O9BM M-7

3BM M-7 pazpabdortana B 1964-1966 rr. [Toctanosneanem CM CCCP MHOYM 065110 OpydeHo co3gaHue
TIepBOii ympasistoniel udposoit mamuHb! 11 dHeprodioka Hlexunckoit [POC (TymHepro).

B cocraB M-7 Bxommwnmm: mka¢ HEHTPaIbHOTO yCTPOICTBAa C MyJIBTOM YIPAaBJICHHS; YCTPOWCTBO BBOJA
AHAJOTOBBIX CHTHAJIOB; YCTPOICTBO BBIAAYH CUTHAJIOB YIPABICHUS; YCTPOHCTBO BBIJAYM YCTAHOBOK Ha PETYIATOPHI
YIPABILSIONIMX KOHTYPOB (HA IMPEIM3MOHHBIX 3JIEKTPOMEXAHHMUYECKHX IIAroBBIX HCKATEINAX); YCTPOMCTBA BBOAA-
BBIBOJIa HMH(pOpMAnuu (3JMEKTPOMEXAHWYECKHMH TPAHCMHUTTEP W AaBTOMATHYECKas IeyaTaioInas MAaIlnHKa
MOCKOBCKOTO 3aBOAa MEYATAIOMUX MaminH). KOMIUIEKT MOCTaBKH BKIIOYAad B ce0s pe3epBHBIM MarHUTHBIHA
OapabaH.

Iocne namanxu B 1966 romyM-7 6puta ycranoBieHa Ha [lexunckoit I'POC.

B nauane 1969 rona na Cnapsiackoid 'POC Obua ycranoBinena 9BM M-7-800, siBisirornasicss pa3BUTHEM
M-7 B 4aCTH NPOU3BOJUTEIBHOCTH U HAIECKHOCTH.

OcuoBubie paspaboruuku: H.H. Jleno, A.K. JlaBeimoBckuii, H.A. Kopone, @.U. ['pundens,
A Cokonos, 10.B. Hudonro, P.C.Ilomuenko, A.H. Mockosckuii, K.U. ApOy3os, B.B. Llunzepiawunr,
B.U. ®yxc.

ATPET'ATHASI CUCTEMA CPEJICTB BBIYMCJIMTEJIbHOM TEXHUKHU (ACBT)

B 1965 romy MHOYM BosrmaBun paborst Munnputopa CCCP mo coszmaHuio ArperaTHON CHCTEMBI
CPEICTB BBHIYHCIWTEIHHON TEXHHKH Ha MHKpOdIeKTpoHHOU 6a3e (ACBT-M), mpemHasHaueHHOW, B TIEPBYIO
odepesib, U1 aBTOMAaTH3AIMH TEXHOJOTHYECKUX MPOLECCOB B MPOMBIIUICHHOCTH W aBTOMATH3HPOBAaHHBIX CHCTEM
YIIPaBIECHUS MPEANPHUATHIMU.

[Ipu ompeneneHun NPUHLMIIOB apXUTEKTYphl U CTPYKTypbl Mozaeneil O9BM u YBK, Bxoasmux B coctaB
ACBT, yuuTbIBanuch JBa NPUHLUUIUAIBHBIX MOMEHTA:

e  HEOOXOIMMOCTh MPEAYCMOTPETh PSAA MOJIENCH Uil HECKOJNBKUX (XOTA OBl TpeX) YPOBHEH HepapXuu
ACY Ha npOMBIIIICHHOM NPEINPHUITHH, OTBEYAIOMNX TPEOOBAHUSIM PEIICHHUS Pa3HBIX KJIACCOB 3a/1ad
(moacuCTeMBl IIEHTPAJIN30BAHHOTO KOHTPOJS MapaMeTpOB TEXHOJIOTHYECKHX MPOIIECCOB, JIOKAJIHLHOTO
YOpaBIEHUS  OTHCIBHBIMH  TEXHOJIOTHYECKMMHM  arperaTaMd W yCTPOHCTBaMH,  YIIPaBICHUA
TEXHOJIOTHYECKHUM ITIPOIIECCOM, JUCIETIEPCKOTO YIPABICHHS IPON3BOICTBOM, IFIAHUPOBAHUS U T.1I.);

e  BO3MOXKHOCTh CO3JaHHUS YHUBEPCAJIBHBIX YIPABIAIONIMX MAIIMH ¥ YIPABIAONNX BBIYHCIHTEIBHBIX
KOMIUIEKCOB Ha 3JIEMEHTHOM 0a3e BTOPOrO M TPEThEr0 IOKOJECHUS BMECTO MHOTOYHCICHHBIX
cnenuanm3upoBaHHeIXx OBM, paspabareiBaBmmxcsa B 50-x — Hawane 60-x romoB. Ilpeamocwsuiku mmst
tdhopmupoBanns uneonormun ACBT 6asupoBanucek Ha npeamectByromeM onsite HUMYBM, cBsizaHHOM
¢ cuctemoit MamuH COY-1 (mamunasr MIIIIU, YM-1, KBM-1), UactutyTta xubepuernku AH YCCCP
(matmnbl «{uenpy, «uenp-2), UTHOYM (Mmamuust M-4, M-5, M-7).

B cocrare ACBT 6bU1H IpeyCMOTpPEHBI JBE OUepeH pa3padoTKH.

IlepBast ouepens Ha TexHHYeckoil Oa3e Broporo mnokonenus (ACBT-Jl) Bkirouana monenn M-1000
(THUUCA, r. Toumucu), M-2000, M-3000 (HUMTYBM, r. CeBepo1oHEIIK).

Bropas ouepens Ha TexHHYeckoil 6aze Tperhero mokosieHust (ACBT-M) Brmouana moxenu M-4000/M-

4030 (MHOYM cosmectHo ¢ Kuesckum I1O «Qnexrponmam»), M-5000 (CKb BuibHIOCCKOTO 3aBOAA CUETHBIX
MmamuH), M-6000, M-7000 (HUMYBM), M-400, M-40 (MHDOYM).

VIIPABJISIOIIME BEIUMCJIMTEJILHBIE KOMITJIEKCE M-4000/M-4030

[Tepsasg B CCCP DBM Ha WHTErpaibHBIX CXeMaxX — YHPaBJIIOMNI BEIYHCIUTENbHEINH KoMmIuieke (YBK) M-
4000 — mnpennazHauena st ucnonb3oBaHust B ACY  KpyNMHBIMH TEXHOJIOTHYECKMMH —arperaramu-neXamH,
NPEANPUSATHAMH, a TaKKe HA Pa3IMUHBIX CTYNEHIX HepapXudecKoi cTpyKTypsl ACY.

Jus moneneit Bepxuero ypoBHs ACYII M-4000 6puta BeIOpaHa apxuTekTypa cemeiictBa DBM cuctemsl
360 ¢upmsr IBM, uTo obecrieuniio ux MporpaMMHYI0 cCOBMeCTUMOCTE ¢ MojemsiMu EC O9BM.

Onepanmonnas cuctema J1OC ACBT (M.A. Jlanpay, B.A. Kosmummaau, M.S. BaiiHmreiin),
paspabortannas B UHOYM, dyHkimonrnpoaina Ha anmnapatype M-4000, qBongHO-coBMeCTHMOH ¢ anmapatypoit EC
OBM, u 6pu1a coBMecTuMOon ais npunoxkenuit ¢ OS BS-2000 ¢pupmsl Siemens (apxuTekTypa ceMmelicTBa Siemens
4004).

Hdns M-4000 6pur paspaboran komiutekc 3kpaHHbIX IynbToB (OII) — «/lumamor» (FO.B. Hudontos,
B.U. ®ykc) nyisg B3aumoieicTBUS oneparopa ¢ 9BM uepes rpymmoBoe yeTpoicTBo yrpasieHus (YVY).

MoaepausupoBanHbiii coBMecTHO ¢ KueBckum I1O «Onektpormamn» (A.D. Hezadburosckmii, C.C. 3abapa,
B.A. Acanacees, 3.1. Cakaes, B.H. Xapuronos, I0.M. Oxuranos, A.I'. MeTbHHYEHKO) BapHaHT yNPABIAIOMIETO
KOMIUIeKCa (MPOU3BOMUTENBHOCTRIO 10 100 ThICcSY om./c) mox mudppom M-4030 1Mo CBOMM BO3MOXHOCTSIM OBLIT
630k k OBM EC-1022.
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Ha mexnaynapomHoii BeicTaBke «MHTepoprrexHuka-75» B MockBe YBK M-4030 momyuwmn cBeimie 100
MOJIOKHUTEIBHBIX OT3BIBOB OT BEAYINUX (UPM MHpA.

Cremyromeit MoauduKanuedl cran ynpaBiLIOIIN BEYUCIUTENBHBIN KomIuiekc M-4030-1, oGmanarommuit
HauBBICIIeH mpon3BoanTebHOCTEI0 B ACBT-M. M-4030-1 peanu3yet nonayro cuctemy komanag M-4030, EC DBM
(PAA 1) u psim DOTIOTHATEIEHBIX KOMaHI.

Texuuueckue xapaxmepucmuxu M-4030-1. Boicmpooeticmsue: Tubcon mix-1 — 220 000 on./c; T'ubcon mix-
Il — 275000 on./c. O3Y: emxocme — 256-1024 Kbaiim (mooynamuno 256 Koauim), paspsonocms cioea — 72;yuki
obpawenus — 2,0 mxc. Ilpoyeccop ¢ MuKponpocpammuvim ynpagienuem. MynbmuniekcHvie U ceneKmopHble
KaHAbl. BHewHAA namame Ha MAZHUMHBIX OUCKAX. Brewnas namams na MazHUMHBIX 1eHMAax.

M-4000, a 3atem M-4030 (¢ 1973 roma) u M-4030-1 (c 1977 rona) cepuiiao Beiryckanmucs Kueckum 10
«Onexrpormant». B 1980rony na 6aze M-4030-1 6pu1a cozmana ACY, obciyxuBatoriast MOCKOBCKYIO OJIMMITHALTY.

OcHoBHBIe pa3pabotuuku: B.I'. 3axapos, B.A. Kosmunuanu, M. 5. Banmreitn, FO.H. I'myxos, B.b. Eropos,
T.J. Yepnuna, JI.M. Jlenruuk, B.B. lllanosanos, U.41. Jlannay.

3BM M-400

B 60-x romax B MHpOBOW TNpaKTHKE HAMETWIACh TEHACHIMSA MPUMEHEHHS B IIPOMBIIUICHHOCTH TaK
Ha3bIBAEMBIX «MAJIBIX» MAaIlMH HEBBICOKOW paspsaHocTd (12-16 IBOMYHBIX Pa3psiOB) ¢ CHCTEMOW KOMaH[,
paccunTaHHOH Ha pean3aIuio MHOTUX ONEpalui MPOTrPaMMHBIM ITyTEM.

B kmacce maneix OBM mmpokoe pacnpocTpaHEHHE IMOJMyYHiIa OJHOIIMHHAS CTPYKTypa B3aWMOCBSI3H
Iporeccopa, ONEPaTUBHOM M BHEUIHEH NMaMATH U INEepU(EepHHHBIX YCTPOMCTB, YTO 00ECHEYMBAIO IOCTH)KECHHE
KOMIIPOMHCCa COOTHOLICHHS INPOM3BOJUTEIBHOCTH W CTOMMOCTM NPH BBICOKOH THOKOCTH (MOIYJIBHOCTH)
CHCTEMHBIX KOMIIOHOBOK.

[epBas B CCCP mozenp momobHOM cTpykTypsl — 9BM M-400 Gpiia pazpaborana 8 UTHOYM B 1973 roay
st aBToMmatuzauuu  crposieiicss Konakosckoit I'POC, momuocteio 2400 MBT u cocrosimieir U3 BOCBMHU
sHepro6yokoB o 300 MBT. Kaxnerii areprodinok umen 480 aHanoroBsix u 600 IUCKPETHBIX BBOJOB.

Apxutektypa, BbelOpaHHas s M-400, mpemycMarpuBajga CHCTEMY KOMAaHJ M CIIOCOOBI aJpecallui,
obecrieunBaBIIie MPOTPAMMHYI0O COBMECTUMOCTh C CeMeWcTBOM 16-pa3psaaabix MuHH-OBM PDP-11 kopmoparm
Digital Equipment Corporation (DEC) u maructpanbasiii cucreMusiit mHTepdetic OLL (O6mas mmaa, Unibus).

Texnuueckue xapaxmepucmuxu M-400. [Juuna cnosa— 18 paspsdos (16 ungopmayuonnvix + 2
koumponvhvix). Oo6vem O3V — 48 Kbaum. Yucno pecucmpos — 8 (6 mom uucie cuemyux UHCMpyKyuil u yKazameis
cmeka).Cmex — 110001 006vem 68 NPOU3BOAbHOU 30HE ONEPAMUSHOU namamu, 6udos adpecayuu — 12.Qucno komano —
64.Cucmema npepvisanuti — nPUOpUMemHas, MHo20yposresas .bvicmpoodeiicmaue — oxono 300 000 kopomkux on./c.
Bpems ucnoanenusn xomano — pecucmp-pezucmp ne 6ozee 3,8 Mkc, hamams-pecucmp He boxee 6,5 mKc, nepexooos
He bonee 3 mxc. Bpems peakyuu na npepuviganue — ne bonee 15 mxc.

M-400 paboTana moJ yrpaBiIeHHEM omnepainoHHoi cuctembl (OC) pearbHOTro BpeMeHH.

PazHooOpasue oOmacteit mnpumeHeHHs Mansix OBM  (aBTOMaTH3anus Hay4yHBIX 3KCIIEPUMEHTOB,
MPOEKTUPOBAHUS U T.I.) 00ycinoBuiIO pa3pabotky it M-400 uHTepakTuBHOrO rpaduueckoro aucmies II1-400
(B.U. dykc), UCTIONB3YOIIET0 MPEUMYLIECTBA apXUTeKTypbl OOIIel MUHBI U BO3MOXHOCTD BBICOKOCKOPOCTHOTO
OpsIMOr0O JIOCTYIa B MaMATh ISl pereHepaliy n300pakeHus: Ha SKpaHe JeKTPOHHO-my4deBoi Tpyoku (DJIT). Oto
MO3BOJIWIIO ONTHMH3UPOBATh CTPYKTYpPY AMCIUICHHOTrO Tpoleccopa M Habop ero koMana s 3((EKTHBHOTO
OITHCaHUsI N300paKeHHsI.

BosmoxxHoCTh mojkitodeHus k OOmiel muHe KOHTPOJUIEPOB, YHPABISIOINX aNNapaTypoi, CBsI3aHHOU C
npuOOpHBIMK HHTEep(elicaMu, I03BoJIsIa co3/1aBaTh Ha 6aze M-400 npobaeMHO-OpHEeHTHPOBAHHbBIE H3MEPUTEINBHO-
BeIYHCIUTENbHBIE KoMIiekehl (MBK) ¢ mcronbp3oBaHMEM CpPEACTB, OTBEYAIOLIMX MEXKIYyHApOJHBIM CTaHIapTaM
CAMAC, u ArperatHoro Komiuiekca siekrpomsMmeputenbHoii Texuuku (ACOT) I'CII. Dro obecneunio
npumeHenne ACBT-M He Tosibko B 00JaCTH NPOMBIIUIEHHOH aBTOMATH3allMK, HO M B O0JACTH aBTOMAaTH3ALUH
HAay4HBIX UCCIEI0BAHUI 1 SKCIIEPUMEHTOB.

Baxmnoii obnactero nmpumenenuss M-400 cranma aBTomaruzauusi npoektupoBanus. Ha 6aze M-400 Obiin
CO3J1aHBl TPOOJIEMHO-OPHEHTHPOBAHHBIE KOMIUIEKCH B Buie APM (aBTOMaTH3MpOBaHHBIX PabOYMX MECT) IS
CAIIP B obsacTi pagro3IeKTPOHUKN U MAIIMHOCTPOEHUSI, BKIIOYAIOIIe He00X0IUMbIe rpaduecKue yCTponcTBa
JUIS BBOZJA-BBIBOJAa MH(OPMAIMU M CIENUAIbHOE NPHUKIATHOE NpOrpaMMHOE oOecriedeHue. MexXBeIOMCTBEHHAS
nporpamma padot mo CAIIP B 000pOHHBIX OTpaciIsx MPOMBIIIICHHOCTH, Bo3riarmsiemas Munpannonpom CCCP
(3amectutens MuHHCTpa A.A. PeyT) u royioBHOM opranm3arueit storo muauctepctsa HUM «Anmasy, Takxke Obuia
nprMepoM (popMHPOBaHHS U pean3aIliy TOCYJapCTBEHHON HAyYHO-TEXHIHYECKON TOJTUTHKH.

Cepuiinsiit Beimyck M-400 ¢ 1974 roga ocymectsisan Kuesckuit 3aBog BYM, npomssoactso MIBK Ha 6a3e
M-400 — BIIbHIOCCKHI 3aBOJI 3JICKTPOU3MEPHUTEIbHOM TeXHUKH, a APM — ['OMenbCKuil 3aBOI PaIiOTEXHUYIECKOTO
000pyIOBaHHUS.
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OcHoBHble pazpabotuuku: H.H. Jlenos, A.B. @ummH, ®.U. I'pundensa, A.A. Comoxun, E.C. XailTuw,
K.A. ApOy30B.

MUKPOSJEKTPOHHBIE KOMITJIEKCHI LIEHTPAJIM30BAHHOI'O KOHTPOJIS 1 YITPABJIEHUS TUITA M-40

MHUKpPO3JIEKTPOHHBIE KOMIUIEKCH LIEHTPAJIM30BAaHHOTO KOHTPOJIA U ympaBieHus tuna M-40, 3aHuMaBive
HIDKHUH ypoBeHb B uepapxum Mmogneneit ACBT-M, npeanasHavanmuch uis cOopa, HEpBHYHOW 0OpabOTKU |
perucTpanyy napaMeTpoB TEXHOJOTHYECKUX IIPOLECCOB, MHOTOKAHAIBHOIO JABYXIIO3ULIMOHHOIO PErYJIMPOBaHUs U
BBIBOJIa MH(POPMAIMU Ha HU(PPOBBIE HHIUKATOPHI U 3JIEKTPOHHO-TyYEBbIE TPYOKH ITyJIbTOB OIIEPATOPOB.

B M-40 6b11 peani30BaH MUKPOIIPOTPAMMHBINA IPUHIHIT YIPABICHHUS.

B pazpaboransl 4eTsipe MoanpuKanuu Komiiekcos M-40, uMeroniie oquH U TOT )K€ TPOIECCop, HO
OTJIMYAIOIINECS COCTABOM MHKPOIPOTPaMM, YIPABIAIOUIMX paboTOH pa3HbIX HAaOOPOB BHEUIHMX YCTPOWCTB U
KaHaJIOB BBOZA-BbIBOJA. OCOOCHHOCTHIO KOMIUIEKCOB SIBJISIOTCS BBICOKAs HAJEKHOCTh M yJIOOCTBO KOMITOHOBKH
CHCTEM KOHTPOJIA U YIPaBJICHHUS.

Texnuueckue xapaxmepucmuku M-40. [Juuna croea — 18 paspsooe; npedcmagienue OmpuyamenbHvix
yucen 6 OONOIHUMENLHOM KOOe. Ynpasnenue muxponpoepammuoe. Paspsonocms muxpokomanowvl — 16 paspsoos.
Emkocmo 610xa nocmosinnoeo sanomunaioweeo (bI13) — 0o 8192 18-paspsouvix croe (16 ungopmayuonusix, 2
KoOHmpoavHolx). Emxocms 610ka nomynocmosunozo sanomunaioujezo (bIIII3) — oo 6144 18-paspsionvix cnos (16
uH@opmayuonusix, 2 KOHMpoavhsix). Emxocms 610ka onepamusnoco 3anomunaiowezo (603) — om 1024 baum oo
8192 18-paspsionvix cro6 (16 ungopmayuonnvix u 2 KOHMPOIbHBIX). Bpems eblnoiHeHuss MUKPOKOManovl — 1,7 MKc.

M-40 crana nepBoil ympasisiomied OBM, BbIyckaeMoi MO WHIMBHAYAIbHBIM clieHIU(pHUKALUsIM, B
KOTOPBIX (YHKIMOHAJIBHBIH HAa0Op W KOJMYECTBO YCTPOMCTB BBOAA-BbIBOJA HMH(GOPMAIMU ONPEIEISIINCH
3aKa3YHKOM.

Cepuiinbiii Beimyck M-40 ¢ 1976 rozna ocymectsistii MOCKOBCKHit 3aB0J « DHEPronpudopy.

OcuoBHble pazpaborunku: M.A. bospuernkos, 3.B. Kemexk, H./l. Ka6anos, B.Jl. I'ycekoB, A.S. Cokomnos,
IO.I1. Crpamrys, JI.A. Ceprees, B.A. Epemun, B.A. Co6ones.

CEMENCTBO MAJIbIX 9BM (CM 3BM)

B 1974 romy pemenueM MeXNpaBUTENbCTBEHHON KOMHCCHHM IO COTPYIHHUYECTBY COIMATIHCTUYECKUX
cTpaH B obnactu BeryuciantenbHoi Texuuku (MIIK mo BT) MHOYM 6but onpenesieH ToJIOBHON OpraHU3aliei mo
co3manmio Cucremsl maneix OBM (CM DBM), a gupexktop MHOYM B.H. HaymoB Ha3zHaueH I 'eHepanbHBIM
koHCcTpykTopoM CM 3BM. C 1984 rona nupekropom MHOVYM u I'enepansabiM koHCTpykTOopoM CM DBM cran
H.JI. TIpoxopoB. Kommiekc Hay4HO-HCCIIEAOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKHX pabor mo CM 3OBM
BhImonHsuIcs Oonee ueM 30 mHCcTHTYTaMu 1 nipennpustusimu CCCP, Bonrapun, Benrpun, I'/IP, Pecrryomuku Kyo6a,
ITonbum, Pymeiauu u YexocnoBakuu.

Pa3paboTanHble TPUHIMITEI TEXHOJIOTHN U cTaHAapTel CM DBM oxBaThIBagM BCE acleKThl YHH(DHUKALUU
3JIEMEHTOB, Y3JIOB U YCTPOWCTB, KOHCTPYKIMH, Mozenedt DBM, mporpaMMHBIX CPEACTB C YYETOM TEXHOJOTUU M
MOIIHOCTH OT€YECTBEHHON MPOMBIIIIEHHOCTH Y MO3BOJIMIN OPraHU30BATh KpyIMHOCepuiiHoe mpousBoactso.C 1974
roga o 1990 rox mo paspaborkam MHOYM Osuto mpouseenero 6oxee 60000 yrmpaBisFOnIEX BBEIYUCIATEIBEHBIX
KOMIUTEKCOB M CHCTEM.

Pa3pabotka CM 5BM BHINIOTHSIACE IO JBYM apXHTEKTYPHBIM JTHHHSM.

HepBaﬂ APXUTCKTYpHAasA JIMHUA BKJIIOYaJla IMHUPOKYKO HOMCHKIIATYPY YIHIPaBIAIOMINX BBIYUCIHUTCIIBHBIX
KoMILIEKCOB Ha 6a3e MukpoOBM cemeiictBa CM 1800, MOCTPOCHHBIX MO MarucTpaIbHO-MOAYIBHOMY HPHHIIHITY.
Bcero B 1977-1990 rr. 651510 pa3zpaboTaHo U BBITyCKAIOCH 26 Moaudukaiuii cemeiicrea CM1800.

CuctemHoe mporpammuoe obOecrieuenne cemeiictea CM1800 Bxmowamo B ceOsf HWHCTpyMEHTaJIbHEIE
onepannonnsie cucteMsl (JJOC 1810, BOC 1810), ncnonHUTENbHBIE ONEpAIMOHHBIE CHCTEMBI PEalbHOTO BPEMEHU
(OC CoII, BOC 1810), oneparnmonHbIe cCUCTEMBI 001TIeT0 HazHaueHus1 (Mukpoc-86, Jlemoc, MIIOC).

BO3MOXXHOCTP ~ HWCHOJB30BAaHUS  JOCTATOYHO  IIMPOKOH  HOMEHKJIATYPHl  CEpUIHO-BBITYCKaeMbIX
TEXHHYECKUX W MPOTPaMMHBIX cpeiacTB cemetictBa CMI1800 mo3Boisiia yIOBICTBOPHTH TPEOOBAHUS TaKUX
obnacreit mpumenenus, kak ACYTII, ACHU, TTIC, cuctembl 0OpabOTKHM SKOHOMHYECKOH U TEKCTOBOM
nHGOPMALINH | JP.

Bropas apxurextypras muans CM OBM 06pl1a npeicTaBieHa psaIoM IIPOrpaMMHO-COBMECTUMBIX MOJIEIeH

MUHUOBM pa3Hol MPOU3BOIUTENBHOCTH. Muajiiie MOAeNTH dTOW JUHUHM BKItodanu 16-paspsaasie O9BM (CM3,
CM4, CM1300, CM1420) Ha 6a3e cucremuoro uarepgetica OILI.

Pazsutnem CM1420 sBnsuics BerauciuTenbHBIR Kommuiekc CM1425, B xotopoMm ObIT mpuMeHeH 22-
pa3psIHBI MarucTpajbHBIM MapauieNbHBIH cucTeMHBIN uHTepdeiic MIIM, um KoTopslii mMen Oojee pa3BHTHIC
ApPXUTEKTypPHBIC BOZMOKHOCTH.

Oco060e MecTo B 3TOH apXHTEKTYPHOU JIMHUW 3aHUMau 32-paspsaable MUHEOBM cemeiictea CM 1700 ¢
natepdeiicom O u CM1702 ¢ uaTepdeiicom MIIN. ApxuTekTypa 3TOro ceMeicTBa obOecreurnBaia MOIICPKKY
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BUPTYaJIbHON MaMATH, IPOTPaMMHYIO W alllapaTHYI0 COBMECTHMOCTB ¢ 16-pa3psgHbiMu MoaensiMu MUHHOBM, a
TaK)Xe Pa3BUTYIO CUCTEMY IMAaTHOCTUPOBAHUSI.

Bce momenu BTOpoil apXUTEKTYpHOW JIMHUHM CEPUHHO M3rOTaBIMBANKCH Ha 3aBojaax [10 «nexTpoHMAaD»
(r. Kues), 3aBome «Dueprompubdop» (r. Mocksa) u JIIIO «Curma» (r. BuibHIOC), KOTOpBIC NPUHUMATIH CaMoOe
HETIOCPEJCTBEHHOE YIaCTHE M Ha BCEX CTAaAMsIX pa3pabOTKy.

Bompmoe mecto B HOMeHKIaTtype CM OBM 3aHMManm KOHTPOJUIEPHl M TepudepuiiHbIe yCTpoiicTBa, a
TaKKe CIICIIIPOIECCOPHI, OOECIeUnBaIOIIIEe 3HAYNTEIBHOE MOBBIIICHHE IPOM3BOAMUTENbHOCTH OBM  mms
KOHKPETHOTO KJIacca PeIIaeMbIX 3a1ad. 3/1ech, MPEXE BCEr0, HEOOXOANMO OTMETHTH CIIEIIIPOLIECCOP ISt OBICTPBIX
npeobpazoBanmiit @ypse (CIIO CM), pa3paboTaHHBIN COBMECTHO ¢ THCTUTYTOM pagrOTEXHHUKH U 3JeKTpoHUKH AH
CCCP wu ucnonb3oBaBIIMKCS AJ1si 00pabOTKU PaJHoJIOKAMOHHBIX W300pakeHUH MMOBEPXHOCTH IUIaHeThl BeHepa.
Jns aToro kpynHomacmitabHoro uccnenosanusi, npoeneHHoro AH CCCP mox pykoBoAacTBoM akajgemuka B.A.
KotenbHuKoOBa, TpeOOBAIMCH BBIYMCIHMTENBHBIE MOIIHOCTH, 3KBHBajJeHTHbIE cynepOBM, kortopeiMu PO AH
CCCP He pacnonarai. 3afady yAaloch pelIUTh ¢ IOMolbi0 MUHUOBM, pacmupenHoit cnennpoueccopoM Dypse.
OcHoBHbIe pazpadotunku: b.51. ®enpaman, T.B. Conoxuna.

OTnensHO  HEOOXOJMMO OTMETUTH IPOLECCOP JIOTHYECKOTO MOJICNMPOBAHMS, KOTOPBIH  SIBISLICA
CIICHHUAJTU3UPOBAHHBIM BBIYUCIIUTCIICM IJIs1 YCKOPEHHOI'0 MOACIMPOBAHUA [II/I(prBI)IX cxeMm. O6macThb MIPUMECHCHUA
3TOT0 CHEUIpoIleccopa — CHUCTEMBl aBTOMATH3MpoBaHHOTO mpoektupoBaHus CBHC. OpuruHanbHas MOTOKOBas
(xoHBeliepHast) apXUTEeKTypa cHeumnpoleccopa odecreyrBaia yCKOPEHUE MOJCIMPOBAaHUS MO cpaBHEHUI0o ¢ OBM
obmrero HazHaueHHs B cpegHeM B 1000 pa3. OcuoBuble pazpaborunkn: b.I'. Ceprees, 5.M. bacok, M.A. Bponckwuii.

9BM CM1800

MukpodBM CM1800 — BocbMupa3psiiHas arperaTupoBaHHas CHUCTeMa Ha OCHOBe N-kaHasibHbIX MOII
BUC—pa3paborana B 1979 romy m mpenHa3sHaueHa Ui YIPABICHUS NPOW3BOJACTBEHHBIMH TIPOIIECCAMH U
arperataMy, aBTOMAaTH3allMM J1a0OPAaTOPHBIX H3MEPEHMH M SKCIEPUMEHTOB, ympaBieHus crankamuc YIIY,
MOATOTOBKH JTaHHBIX, 00pabOTKM TEKCTOBON M TAOMMYHOM HHPOPMAIINH, IPOrPaMMUPOBAHUS H O0YIEHHUS.

BapuaHTel KOHCTPYKTHMBHOM  peanu3anud  MOJAENM  OPHEHTHUPOBAHBl HAa  HCIIOJAb30BAaHHE B
MPOM3BOJICTBEHHBIX ITOMEIICHUAX, JaOOPAaTOpPHAX MIM KOHTOpAaX, a TaKXKe Ha BCTPAaMBAaHWE B arperathl.
KoncTpykTuBHBIT M (QyHKIMOHANBHBIM COCTaB — IEPEMEHHBIH, OMpeAeNnseTcs MOTPEOHOCTSIMM 3aKa3dHKa.
Berimyckanucs Heckonbko Mogudukanuit 9BM, opueHTHPOBaHHBIX HAa KOHKPETHBIE 00JaCTH MPUMEHEHHS.

Texuuueckue  xapaxmepucmukuCMI1800.  Cucmema  KomanO  onpedensiemcs — apXumexkmypou
muxrponpoyeccopa KP580UKS80A. Takmosas uacmoma — 2 MI'y. Paspsionocme cnosa — 8 bum. Bpems gvinonnenus
Komano — om 2 0o 8,5 mrc. MaxcumanbHulil 06vem namsamu (couemanue onepamueHol U NOCMOIHHOU NAMAMU —
npousgoavroe) — 64 Koavuim. Maxcumanvnoe Koauvecmao aopecyemvix nopmos: 86ooa — 256, evieooa — 256.Hucno
yposHeil npepoieanutl — 8.Cucmemnniti unmepgeiic — M40, H41 (Multibus). Buewnue ycmpoiicmea.: HaKOnumeib Ha
eubrux macHummuvix ouckax (I'MJ]); euoeomepmunan BTA-2000-30;neuamarowee ycmpoiicmeo DZM-180 unu
DARO-1156; nepgonenmounoe ycmpoticmeo 660da-eévieooa CM6204.Ycmpoticmea ceészu ¢ obvekmom (umeiom
2aNIbBAHUYECKYIO  pA36s3KY): Ouckpemuule, ananozosvlie. Cpeocmea cessu: Ol unmepdgheiic paduanvbhbiil
napannenvuviii (MPIIP); unmepgetic paouanvhoiil nocredosamenvuviti (MPIIC);cmuix C2.

3HaYNTeNbHBIM BKJIAA B JIoBeneHHe pa3padoTku CM1800 mo mpomsBoxacTBeHHOro ypoBHS BHeciao CKb
Kuesckoro ITO «3nextponmanny» (rpynmna P.M. 3acnasckoro).

CM1800 B pa3nu4HBIX KOHCTPYKTHUBHBIX MCHOJHEHUAX ¢ 1980 roxma cepumiiHO mpow3BOAMIIACh Ha 3aBOJE
BYM Kuesckoro IO «3nexrponmamr», mo3gHee mnpouszBoactBo CM1803 6puto OpraHM3oBaHO TakXke B
Tounucckom I1O «DnBar.

CM1803 cepuiino Beiryckanach 1o 1990 roma. Beero Obu1o BEITYIIEHO OKOJIO 12 THIC. KOMIUIEKCOB.
Kpome Toro, 1o ToKyMeHTaIum, KOTopyo mo goropopam MHIYM nepenan MHOTUM OpraHH3anusM, OBLIO
W3TOTOBJICHO HEMAJIO YIIPABJISFOIIUX CHCTEM, BCTPOCHHBIX B Pa3IHYHBIC MPHOOPHI M YCTAHOBKH.

OcuoBuble paspabotuuku: A.H. Illkamapna, H./l. Kabanos, B..I'ycekoB, B.C.Kpasuenko, B.WU.I'1yxos,
C.I'. XonoHoBuu, A.f.Cokonos, D.M. Ilpoiinakos, B.B. I'peBues, A.B. I'nrnassiii, 10.B.HudonTos.

39BM CM1810

CM1810 u CM1814 (mpombinuieHHoe ucrniosiHeHne CM1810) sBIsIOTCS AanbHEWIIMM MPOJOIDKEHHEM U
pa3BuTHEM apXHUTeKTypHOW JmHMH MUKpoOBM CMI1800, crposrcs Ha 6aze 16-pa3psIHOro MHKpOIIpoleccopa
K1810BM86 u cucremHoro nnrepdeiica 141.

CM1810 paspaborana B 1986 romy. Kommiekchl xapakrepusyrorcsi Oojee BBICOKMMH TEXHHYECKHMH
XapaKTEePUCTUKAMH 10 OBICTPOIEHCTBHUIO, aAPECyeMOMY O0BEMY MaMsITH, Pa3psTHOCTH JIAHHBIX, a TaKKepe3KUM
CHIDKEHHEM  MaTepHalOEMKOCTH,  TOBBIIIEHHOW  HAJEKHOCTbIO,  YIYUIIEHHBIMH  3CTETHYECKUMH U
5PrOHOMHYIECKUMHU KaueCTBaAMH.

Texuuueckue xapaxmepucmuxuCMI1810. Maxcumanvhoii 06vem namamu: onepamusHou — 256 Koaiim,
nocmosnnoi — 16 Kéaum. Ilpuopumemnviii apbumpasic — napanienvruiil, yukiuveckutl. Konuvecmso aopecyemvix
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nopmos: 6800a — 65 536, evieoda — 65536. Ilpouseooumervnocmo —270 muic. on./c. Taxmoeas uacmoma
2enepamopa muxkponpoyeccopa — 5 MI'y. Yucno 3anpocos npepviganus — 0o 635.

Cuctemnsnii umHTep(etic 141 kommmekcoB CM1810 mo cpaBHEHHIO C CHCTEMHBIM HHTEpdeicoM
kommiekcoB CM1800 mmMeeT mnomoigHWTENbHBIE (DYHKIIMOHAIBHBIE BO3MOJKHOCTH M PACHIMPEHHOE KOJIUYECTBO
a/IpeCHBIX IIHH.

B coctaB HOMEHKIATypbl NepuEpHUHHBIX YCTPOWCTB BXOAAT TEXHUYECKHE CPEACTBA ST CBA3H CO
crexyrommmMu uHTepdeticamu u creikamu: Ol 41, UPTTP-M (CENTRONICS), UPIIC, MIIIIC, C1-®JI, C1-TT,
C2.

OneMeHTHas 0a3a KOMILIEKCOB coaepKUT IMC MOBBIIICHHON CTENICHH WHTETPAIlUH, a Takke II(poBBIe 1
agamoroBele MMC cpenHedt cremenm wuHTerpamum. MaccoBoe mnpomsBoactBo CM1810 B pasnmmdHbBIX
KOHQUTypanusx Ui KOHEYHBIX ITOJIb30BaTelIe M BO BCTpaWBaeMBIX MCHONHEHUAX ¢ 1986roxa ocymectsmsuu 110
«Onexrporamam» (r. Kues), 3aBog YBM mm. Pynnesa (r. Open) u I1O «29mBay (1. TOumucn).

Bcero 3a 1986-1993 rr. 65110 BhiymeHo B Kuese, Opine u TOmmmcu okoio 18 Teic. kommiexkcoB CM1810.

Kommnexcet CM1810 monyuunu mupodaiiiiiee IpUMEHEHHE B Pa3IMYHBIX OTPacisX MPOMBIIIICHHOCTH U
ynpasienus. MarepecHo, uro B 1984-1987 rr. CM 1810 ucmonp3oBanach sl pacueToB Ha JpeiQyromen moIspHOHi
cranimu «CeBepHsltii nomoc-27» (CI1-27).

Ocuosusle pazpadotunku: H.JI. [Ipoxopos, A.H. Illkamapzaa, H.Jl. Kabanos, B.W. I'ycekoB, 1.1. babanos,
B.U. T'nyxoB., C.I'. Xogonosuu, O.M. Illatoxun, B.B. I'pesuies, 0.B. Hudontos, B.11. dykc, B.C. Kpasuenko.

YBK CM3 u CM4
YBK CM3 paspaboran B 1978 rogy, YBK CM4 — 8 1979 roxy.

VYnpapnsronye BeMUCIUTEIbHbIE KOMIUIEKCH NEPBOM odepean cTposiTcs Ha Oaze mpoueccopoB CM3II u
CMA4I1.

OCHOBHBIC apXUTEKTYPHBIC 0COOeHHOCTH mpoiieccopoB CM3IT u CMA4IT:

— Brpoueccopax CM3II u CMA4Il u KoHTposulepax pealrn30BaH MHUKpPONPOIPAaMMHBIM NPUHIUI
yIpaBJIeHUS,

—  OCHOBOM 3JIEMEHTHOM 0a3bl SIBISIOTCS MHTETPATbHBIC MUKPOCXEMbI CPEHEH CTETIEHN WHTErpaluu
(K131, K555, K155, K531);

—  OCHOBHO# (hopmaT oOpabaThiBacMOi HH(GOPMAIIMU — CIIOBO, UMEOIIee 16 TBOUYHBIX Pa3psiIOB;

—  OCHOBHOW CIOCO0O NpeiCTaBIeHUs Yuced — ¢ (PUKCHUPOBAHHOW 3alSTOW B JIOMOJHHUTEILHOM KOJE
CO 3HAKOM.

Texnuueckue  xapaxmepucmuku  npoyeccopos CM3II u  CM4Il.  Cucmema  ynpaénenus —
mukponpozpammuas. Konuwecmeo ynugepcanvhoix pecucmpos — 8. Tun cucmemnozo unmep@eiica — Obwas wuna.
Iponycknas cnocobrocmv mazucmpaneii unmepgetica 6 pescume npsamozo oocmyna 6 namsams: CM3I1 — 700 moic.
cnos/c; CM3II— 800 moic. cnos/c. Cucmema npepvléanus — npuopumemudas namuypoeresas. MakcumanbHulil
obvem onepamusnou namsmu:CM3I1 — 56K6atim;, CM3I1— 248 Kbaium. Adpecyemas edunuya namsmu — oaum,
cnogo. Bpemsa yukna — 1,2mxc. Cmpanuunas opeanusayus namamu — Hem. Annapammubiii cmex — ecmo. Juchemuep
namsimu: CM3I1 — nem; CM3I1 — ecmob (emxocmvio 256 Kéatim). Koauwecmso suoos adpecayuu — 12.

OcHoBuble pazpaborunku: YBK CM3 - B.J. ®enpaman, B.M. Ilangepor, IO.H. Bunorpanos,
A.T. Jlrooumon, .M. Psioun, A.C. @enopos, B.I1. Cemuk; YBK CM4 — A H Ka6anesckuii, F0.H. I'nyxos, B.b.
Eropog, B.B. Poanonos, M.A. Octposckuii, B.C. 3onuc, B.I1. Cemuxk.

YBK CM3 ¢ 1978 ronma cepuifHo mpomsBoawics Ha 3aBojae «JHeprompubop» (r. Mocksa) u B I10
«Onexrpormam» (r. Kues).

Jis aBTOMaTH3aIii Hay4HBIX dKcnepuMeHToB Ha 0aze YBK CM3 u CM4 Obin pa3paboTaH M CEpUITHO
BBIIYCKAJICSL PNl HU3MEPUTEIbHO-BBIUMCIUTEIBHBIX KOMIUIEKCOB CO CPEACTBAMHM KOHTPOJISL W M3MEpPEHUH,
BeINoNHsAeMBbIX B crangapre KAMAK u ACOT.

YBK CM1300

YBK CM1300 6511 paspadoran B 1979 romy.CM1300 — 16-paspsanas MukpoOBM ¢ OeicTpoaeiicTBHEM
500 TeIC. om./C.

B 3aBucuUMOCTH OT Ha3HaU€HUsI BBITYCKAINUCh pa3nuyHbie MoaennCM1300:
— JUI1  ONEpaTHMBHOIO KOHTPOJII 32 XOJOM TEXHOJIOTHYECKHX IPOIECCOB, (OPMHUPOBAHUS
YHPaBISIOINX BO3ACHCTBHUI U 0TOOpaXeHUsI HH(DOPMAIHH;
— A7 TIOCTPOEHHS OJHOY3JIOBBIX HH(MOPMAIMOHHO-BBIYHCIUTENBHBIX CETEH € KOMMYyTaIuen
IakeToB B cooTBeTcTBHHU ¢ pekomeHnanmeit MKKTT X.25/3.

Ha ocnose paznnunbix ucnonnennii CM 1300 BbIMyCKanuch U3MEPUTEIbHO-BBIYUCIUTENbHBIE KOMILIEKCHI
UBK-6, UBK-14 u UBK-20.

Ha 6a3e CM 1300 0p111 pa3paboTaHbl ¥ MPOU3BOIUINCH HA 3aBOJIE «DHEPTOMPHOOP»:
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— xommiekc CM1300.1705 ¢ ucnonp3oBaHHEM TMporeccopa ObICTporo mpeodpasoBanus Dypbe
(CII® CM) anst cneKTpajIbHOTO UCCIIEA0BAHUS CUTHAJIOB M OBICTPONPOTEKAIOLIMX MPOLIECCOB;

— rpaduueckas crarnus OIII-2 CM ¢ HCHOIB30BaHNEM BBHICOKOIPOM3BOIAUTEIBHOTO THUCIIICHHOTO
mporeccopa IUIsi MHTEpaKTHBHOW MAaIIMHHOW TpauKH IpH paboTe B aBTOHOMHOM PEKUME WM B
KayecTBe MynbTa OCHOBHOW OBM.

OcHoBHbIe pazpadotunku YBK CM1300: B.51. ®ensaman, b.1. ITandepos, B.C. I'pomos, E.I'. Hazapos.

YBK CM1420

YBK CM1420 pa3paboran coBmectHO ¢ [10 «Dnexrponmani», r. Kues B 1983 roay u npencrasisier codoit
ocHOBHYI0 Mojieib CM DBM c¢ unTepdeiicom OIII.

CM1420 sBnserca nanpHeimuMm pa3ButueM KomiuiekcoB CM3 u CM4 u 1mo cpaBHEHUIO C HUMH
OTJINYAeTCs TOBBIIIEHHON INPOU3BOAMTENHHOCTBIO, OoOJiee pPa3BUTOM CHCTEMOW KOMaHJ,HAaJIMYHEM CPEICTB
JIUarHOCTHKU HCUCIPABHOCTEH, MEHBINUMHU TabapUTHBIMU pa3MepaMH 3a CUCT MPUMEHCHHS HHTETPALHBIX CXEM
MOBBIIIEHHOH creneHu uHTerpamun. CM1420 peanusyer (QyHKUMOHAIBHO MOJHBIH HAO0Op KOMaHA C IIaBaroIieit
3aMaToMH.

CM1420 npenHa3sHaueH I UCIONB30BAaHUS B CUCTEMaX YIpPaBJICHUS TEXHOJIOTHUYECKUMH INPOIECCaMu, B
cUCTeMax aBTOMAaTW3allMd Hay4YHbIX OKCIIEPUMEHTOB, B HWH()OPMAlMOHHO-MU3MEPUTEIbHBIX CHCTEMaX, B
pacnpeieNieHHbIX CUCTEMax YIpaBJIeHUsI 1 00paboTKU HHPOPMAIIKH.

HentpanpHoit wacteio YBK CM1420 sBnsercs mporeccop CM2420 co BCTpOSHHOW oOmepaTHBHOI
MaMsIThI0 eMKOCThIO 248 Koaiit. JlucneruepoM namstu 00eCeYrMBaeTCsl aBTOMATHICCKOE PACIIPEICICHHUE AMSITH C
BUPTYaJIbHBIM NPUHLIUIIOM a/Ipecalliy, 3alUTa MaMATH OT HECAaHKIIMOHUPOBAHHOTO JIOCTYIIA, a TAK)KE BO3MOXKHOCTh
pacmmpenus mamstu 10 1920 Kenos.

Texnuueckue xapaxmepucmuxu YBK CM1420.IIpoussooumenvnocmo npoyeccopa — 1000000 kopomkux
on./c. Ilompebnsemas mownocmo — 3-8xBA. 3anumaemas niowaov — 0o 30 m2. Onemenmuasn 6aza— TTJI-
muxpocxemvt cepuu K155, K1804, K589.

OcHoBHble pa3pabotunku B MHOYM: A.H. KaGanesckuit, FO.H. I'nyxoB, A.B. ®unun, B.b. Eropos,
B.C. 3onuc, A.C. lllymeii.

YBK CM1425

Brerancnurensubit komrieke CM1425 paspabotan B 1989 roay u siBnsercst JanbHEHIINM pPa3BHUTHEM
koMmiuiekcoB CM1420. Tlporpammuo coBmectiM ¢ CM1420, obnamaer Oonbiiel MPOW3BOJUTEIHLHOCTHIO H
HAJIC)KHOCTBI0, MMEET CYIISCTBCHHO MeHbIIWEe rabapuThl, Maccy W moTpedisemyro momHOcTe. BK CM1425
NpesHa3Ha4YeH AJIsl MCIONIB30BaHUS B cHCTeMax cOopa, MOATOTOBKM M OOpaOOTKHM NTaHHBIX, B MH(OpPMAIMOHHO-
CIPaBOYHBIX CHCTEMaX, CHCTEMaX aBTOMAaTH3aLMH HAYYHO-TEXHHYECKHX M IKOHOMHYECKHX PAacdeTOB, B CHCTEMax
yIpaBJIEeHUS! IPOU3BOACTBOM, ceTsiXx DBM.

Cuctema xomang CM1425 srmrouaer B cebs Habop xomanm CM1420 m KOMaHIBI A OpraHHU3AlUU
JIOTIONTHUTEIBHOTO pekuMa paboTel  «CymepBusop».B  kommiekcax CM1425 mnpumeneH 22-pa3psmHbIid
MarUCTPANBHBIA TapaIeNbHBI cucTeMHBIH wHTepdeiic MIIN. Beenenuwe OiouHOW Tepemadd MaHHBIX MEXKIY
YCTPOMCTBAMH TIPSIMOTO JIOCTYNa M ONEPAaTHBHOW MaMAThIO II03BOJsIeT Oosiee 3((GEKTHBHO HCIIOIb30BAThH
uaTepdeiic. [IpemycMoTpeHa BO3MOXKHOCTH IMOJKITFOYEHHS YCTPOHCTB W3 HOMEHKIatypel CM1420, mMeromx
BbIxox1 Ha uHTepdeiic OLL — aist aToro pazpaboTaH crierMaNbHBIN MOIYIb COTIIACOBAHHS CHCTEMHBIX HHTEP(EIiCcOB.

OcHoBoii anmemenTHOUW 0a3pl BK CM1425 sBASrOTCS MHKPONPOIIECCOPHI, CO3JAaHHBIE HA TEXHOJIOTHSIX
K/MOII u n-MOII, noxy3aka3Hble cXeMbl Ha 0a30BBIX MAaTPUYHBIX KPHUCTAJUIaX, JIEMEHTHI MaMATH Pa3IHYHOTO
YPOBHSI HHTETPallli U OBICTPOIEHCTBHSI.

Texnuueckue xapaxmepucmuxu YBKCMI1425. [IpoussooumenvHocmes KoMnieKca — 3 MH. KOPOMKUX
Komano/c. Maxcumanonas emxocms onepamuenon namsamu — 4 Moéatim. @opmam xomano — 0-, 1-, 2-adpecnuvie.
Hompebnaemas mownocmo —1,2 kBA. Macca xomnnexca — ne 6onee 110 xe.

YBK CM1425 Breinyckancs ¢ 1989 rona B [10 «2Dnekrponmain», . Kues.

OcHnosaele pazpaborunxu: JI.M. ITnaxos, B.W. ITapdenos, I'.A. Eropos, B.C. I'pomos.

BK CM1700

Brruncnnrensubiid kommieke CM 1700 6b1 paspadoran B 1987 roay coBmectHo JIITO «Curmay (TinaBHBIN
koHcTpykTop H.JL. ITpoxopos).

OcHOBHOW 1menblo co3maHust 32-paspsgHoit momenu CM  OBM  sBnsercs yBenndeHue oObema
BUPTYaJIbHOTO ajipecHoro npocTtpancTsa. BK CM 1700 npeana3HaveH Ui IPUMEHEHHS B CHCTEMaX aBTOMAaTH3aIUN
INPOEKTUPOBAHUS, B CUCTEMax aBTOMATH3allMM HAayYHBIX HCCIEJOBAHUN, B aBTOMATHU3UPOBAHHBIX CHCTEMax
YIPaBJICHUS MIPEANPUATHAMH, NHOOPMALMOHHO-CIIPABOYHBIX U 00YYaIOIUX CUCTEMAax H JIp.

OCHOBOIT 2JIeMEHTHOH 0a3bl, HCITOJI30BaHHOH TTpH paspadboTke CM1700, sBIsSIOTCS OBICTPOACHCTBYIOIIHE
aneMeHTsI cepuu K531, T3V paznuuHbIX THIOB U DJIEMEHTHI MPOrpaMMHUpyeMoit MaTpuaHoi oruku (ITMJT).
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HecMoTpss Ha cymiecTBeHHO Oojiee pasBuTyio 1o cpaBHeHHio ¢ CM1420 m CM1600 apxuTekTypy,
BBIYUCITUTENbHBIN KoMIUiekc CM1700 He TONBKO 00ECHEYMBACT MPEEMCTBEHHOCTh NPUKIATHBIX IPOTPAMM U
MAaCCHBOB JaHHBIX, CO3JIaHHBIX Ha mpeApaymux Moaensx CM OBM, HO W mpenocTaBisieT BO3MOXKHOCTH
WCIIOJIb30BaHUsI MIPAKTHYCCKH Beero mnepudepuitnoro odopynosanus CM DBM, Haxomsmierocs B 3KCIUTyaTalllH y
M0JIb30BaTeNEH.

Texuuueckue  xapakmepucmuxu  BK — CM1700.Paspsaonocme  mpaxma — Oanubix — 32 bum.
Ipouszeooumenvrnocms — 300 meic. on./c Ha cmecu BemcmoyHn. [IpouszgooumenbHocms npu 6bINOIHEHUU HAYYHO-
mexnuyeckux 3aoay — 0,2 man. on./c. Dopmam o6pabamuvleaemvlx OAGHHBIX. YUCIA C QUKCUPOBaHHOU 3anamoil — 8;
16, 32; 64; 128 6um; uucaa c nrasarowe 3ansmou — 32; 64, 64; 128 oum. Konuuecmeo MAuuHHbIX UHCIPYKYUL —
306. Emxocmv onepamusHot namamu — 1-5 Mbaim. Obwvem eupmyanvnozo adpecnozo nonsi— 4 [oaim.
Jlononnumenvrnole unmepcpeticor — HUPIIP, HPIIC, C2, cunxponnas aunus ceéasu, OIL. Yucrno ypoeweii
NPEPbIBAHUSL NPOSPAMMHO 2eHepupyemvlx — 15, annapammuvix — 16.

OcHoBHbIe paspaboTuuku ot UHOYM: B.B. Poauonos, B.. ®pomnos, I'.A. Eropos, M.A. OcTpoBCKHif; OT
JITIO «Curmax»: A.b. Yyruimunckac, A.W. [Ipacytuc, C.M. Cunopac, b. benstyckac, B. Ilaynayckac.

BK CM1702

Brerancnurensapiit kommiekc CM 1702 paspabortan B 1989 romy coBmectHo ¢ [1O «DmektpoHMam, T.
Kues u siBnsiercs nepBoil MoenbI0 ceMeicTBa 32-paspsaaabix MUKpoOBM ¢ BuptyansHOM anpecanueit O3Y go 4
I'6aiit. Ilo cpaBHeHmio c¢ CM1700 m DOBM «3nekrtpornka-82» CMI1702 wumeer BTpoe OOJIBIIYIO
MPOU3BOIUTENBHOCTD, TOBBIIICHHYIO Ha/JEKHOCTh, MEHBIINE TadapUThl, MacCy M IMOTPEOISIEMYI0 MOIIHOCTb.
Hannume BCTpOEGHHBIX TECTOB, allllapaTHOTO 3arpy34MKa M 3MYJIITOpa IIyJIbTa yIPaBICHUS 00€CIeYnBacT y100CTBO
oOcnyxuBaHus Komiuiekca. B xommiaexkce CM1702 mpumeHeH 22-pa3psiHbI MarucTpalbHBIA NapauleiIbHBIN
unrep¢eiic MITU. CM1702 ocHaiieH coBpeMeHHO# nepudepreil ¢ BBICOKUMH TEXHUYECKUMH XapaKTePUCTHKAMHU.
[Mupoxoe npumenenre bUC mo3Boauiao pe3ko yMEHBIIUTh pa3Mephl IEKTPOHHBIX YCTpoicTB. KoMmakTHOCTE H
HHM3Kasi CTOMMOCTb KOMILIEKCa MPUOJIMKAIOT ero K Kiaccy MHOro()yHKIHOHaJIbHBIX IpodeccroHanbHbix IBM.
OcuoBnble obnactu npumeHenust BK CM 1702 — CAIIP, ACHU, ACYTII. Konuenmusi CUCTEMHBIX NMPUMEHEHUIA
CO3/1aeTCs Ha CeTeBOM IPHUHIIMIIE.

[IpousBoauTENBHOCTh KOMIUIEKCAa — 4 MIIH. KOPOTKHMX KoMaHzi/c. I[IpoM3BOAMTENHHOCTH Ha CMECH
BercroyH: ans onepauuii ¢ onuHapHoi TouHOCTBIO — 900 ThIC. Oonepauuii Bercroyn/c; s onepauuii ¢ ABOHHOM
TouHOCThIO — 700 ThIC. OMepanuii BercToyH/c.

BK CM1702 Beimmyckancs B I1O «3nexrponmany, T. Kues ¢ 1991 rona.

OcuoHble pa3zpaborunku or UHOVYM: JL.M. [Tnaxos, b.1. ITap¢enos, I'.A. Eropos, B.C. I'pomos.

COBPEMEHHLIE BbIUMCJINTEJILHBIE KOMITJIEKCHI 1 CUCTEMBI «9JIbBPYC» HA OCHOBE OTEUYECTBEHHbBIX
MUKPOITPOLIECCOPOB

Cospemennbiii stan MHOYM wum. U.C. bpyka cCBsi3aH C TPOIECCOM HWHTETpalii U OOBEAMHEHUS
nesrenpHOCcTH MHcTHTyTa M AO  «MIICT», u3BecTHOro B Hameil cTpaHe pa3paboTyMKa OTEYECTBEHHBIX
MHKPOITPOLIECCOPOB U BBIYHUCIIUTEIBHBIX KOMIUIEKCOB ceMeiicTBa «DnbpOpyc». DTOT 3tan HauuHaercs ¢ 2006 rona,
KOTJ]a TeHepalbHBIM JupekTopoM MHcTHTyTa 61T HazHaueH A.K. Kuwm.

OcHoBHas Tematuka VHCTHTyTa B HAcTOAINEEe BpEMsl CBS3aHA C HCCIENOBAaHMAMH, pa3paboTKoil u
peanu3anyell MPOMBINUIEHHBIX TEXHOJIOTHIl JIBOMHOTO TpPHMEHEHHsS B 0O0JACTH BBICOKOIPOM3BOIUTEIHHBIX
BBIUYHCITUTENIHHBIX KOMIUIEKCOB M CHCTEM Ha OCHOBE OTEYECTBEHHBIX MMKPOIIPOIECCOPOB ABYX APXUTEKTYPHBIX
mwiathopMm SPARC u «2ms0pycy, paspadoranusix AO «MIICT».

[IpoexTHO# 0cHOBO# mepBoii aTdopmel ctana apxurekrypa SPARC, cneunduppoBanHas Koprnopanueit
Sun Microsystems. Bropas mratdopma — «Das0pyc» SBISCTCS OPUTMHAIBHOW C COOCTBCHHOW apXHUTEKTYpOH H
MHUKPOApXUTEKTYpOH MHKPOIPOLECCOpPOB. B HacTtosmee Bpems pa3paboTaHBI MHKPOIPOIECCOPHI «DIBOpyc» ¢
TexHoJoruaeckumu Hopmamu 130, 90, 65, 40 u 28 HM.

3a mpomexamwue 15 ner MHCTUTYTOM OBUIM BBINONHEHB! B paMkax DenepaiabHBIX TOCYAAPCTBEHHBIX
MPOTPaMM CIEAYIOMNe HanOosee 3HaAYNMbIE IPOCKTEHI.

BA3OBAS TEXHOJIOTUSA CO3JAHU ST VHUOUIIMPOBAHHBIX ABTOMATU3UPOBAHHBIX PABOUUX MECT (APM) HA BA3E
MUKPOIIPOLIECCOPOB C APXUTEKTYPOU «DJIbBPYC»

Texnuueckue xapakmepucmuxu APM. Mukponpoyeccop (SoC, cucmema na xpucmainne), 00HOAOEpHbIl —
1891BM5 «Onvbopyc-S». Konuuecmso muxponpoyeccopos— 1. Ilpouzeooumenvnocmos APM: eewjecmeennuix
apugmemuueckux on./c npu uvinoaHeHuu onepayuil ¢ 32-pazpaoHvimu uyuciamu — 8 MApO; 6eujecmEeHHbIX
apugmemuueckux on./c npu 6bINOIHeHUU onepayull ¢ 64-pazpsaonvimu yuciamu — 4 mapo. Emxocms onepamuenoii
namsmu — He menee 4 Toaum. [locreooeamenvruiii nopm USB2.0, koruuecmeo kananog — 6. Emxocms Haxonumeis
Ha JHcecmKkom mazHumuom oucke — e menee 80 I'baum. Kananvt gsoda-evisooa: Ethernet, R-S23, RS-485/RS-422,
IEEE-1284, AC-97. Humeppeiicol sHympeHHUX KOHMPOALEPOs8: 6600a-8bieoda 0as ceasu ¢ SoC «Dnvbpyc-Sy,
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sHewHux npepuvleanull, matimepos, wunsvl PCI-Express, ouckosoco unmepgetica SATA, wunvt PCI(64 pa3zpsoa/66
MTy), nocnedosamenvruix unmepgheiicoe SPIu 12C. Mowrocms nompebnenus — ne 6oaee 210 BA.

HampHeiimmM pa3BuTieM HampasieHus APM Ha MuKporporieccopax ¢ apXUTEKTYpoH «Ib0pyc» CTaiu
pa3paboTky Ha 6a3e NBYXBSIECPHOTO, YETHIPEXBIICPHOTO U BOCBMUAAEPHOTO MUKPOIIPOLIECCOPOB.

APM Ha 0a3ze BOCBMHAIEPHOTO MHUKpOIIporieccopa «mp0pyc-8Cy», BBIIOTHEH B TOM K€ KOpIyce, 9TO U
APM Ha ocHOBe MHKpoIporeccopa «Imp0pyc-S», HO HMEET MPON3BOIUTEIBHOCTh B TPUALATH pPa3 BBHIMIC
(250 T'pnioric Ha omeparmsax ¢ 32-pa3psIHBIME BEIIECCTBEHHBIMHU YHMCIIAMU) U 00BbeM orepaTuBHOM mamstd DDR3
Oonbmie B BoceMb pas (32 I'6aiir).

Ceronnss MHOYM u3roraBiauBaeT U ITOCTABJISET COTHHA Takux APM.

OcHoBHbIe paspaborunku: B.M. ®enpaman, M.C. benokons, A.I'. 3yes, B.JI. 3unoBseB, 1.H. Brrukos,
C.B. IOpnun, JL.T'. Tapacenko, A.A. Auuku, C.B. CeMeHUXUH.

BA30BAS TEXHOJIOI'MSI CO3/IAHUSA ITIEPEHOCHBIX ABTOMATHU3HMPOBAHHBIX PABOUMX MECT (ITAPM) HA BA3E
MUKPOITPOLIECCOPOB C APXUTEKTYPOUI SPARC

JlaHHasi TEXHOJIOTHS HALlEJICHA Ha CO3/JaHNE HOCUMBIX BBIYHCINTEIBHBIX YCTPOMCTB Kilacca «HOYTOYK» IJIs
WCTIONIB30BaHMUS B TSDKEIBIX YCIOBHAX OSKCIUTyaTalWM (paclIIMpEeHHBIH TeMIlepaTypHBIN IWana3oH, BHOpanuu H
yZapsl, TOBBIMICHHAS BIAKHOCTh, COJSTHOW TYMaH M IIpodee).

Hocumerit  Ttepmmnaan (HT) sBusercs Boicokompom3BogutenpHoit [IOBM, paspaboranHO# 1t
¢ynkmornposanus B cpene OC «Onpbpycy, obecneynBaroieil MHOTONOIb30BaTEIbCKUH, MHOT033aJadHbIH PEXKIM
BBIYHCIICHUH B PEaTbHOM BPEMEHH.

Texuuueckue xapakmepucmuxu HT. Ilpoyeccop — MLICT-4R (vemvipe a0pa ¢ apxumexkmypoi SPARCv9),
pabouas wacmoma — 500 MI'y, npouzeodumenvrocmes —4 mapo. on./c; oovem O3Y —4 ['6aiim; ob6vem sudeonamamu
—He meHee 16 Moaiim. Bcmpoennwiti ygemuou eudeomonumop GI150XG0I1. Haxonumeno ungopmayuu Ha
meepdomenvrom oucke 2,5”SSD SATA — 16 I'6avum. Ilpuémnux cnymuuxosou nasueayuu — I JIOHACC/GPS «I eoc-
1-B-Cy». Kamnanwr eseooa-ewiéooa: Ethernet 10/100/1000, RS-232/485, USB 2.0, WiFi na ocnose DNMA-HS5.
Hompebnaemas mownocms — He 6onee 80 Bm. Macca — ne b6onee 10 ke.

Hcnons3ys 6a3oByro Texnonoruto HT, pazpaboTurku MHCTHTYTA BBIIOIHIIN TOCYIapCTBEHHBIN 3aKa3 Ha
W3TOTOBJICHHE U MTOCTaBKy maptuu [TAPM st HoBeHmix kopabieir BOGHHO-MOPCKOTo (hioTa.

OcuoBHble pa3padorunku: B.M. ®enxpaman, M.C. bemokons, A.I'. 3yes, B.JI. 3unoBbeB, A.11. Jopodees,
JLT'. Tapacenko, C.B. Cemenuxun, I'.M. TyxBaTynuH.

BA30BASI TEXHOJIOTUS CO3JAHNSA BIISUI-CEPBEPOB HA BA3E FETEPOI'EHHBIX MHOI' OSIIEPHBIX
MUKPOITPOLIECCOPOB «JIbBPYC-2C+»

Bmiin-cepsep Ha MuKpormporeccopax «Imp0pyc-2C+» mpencraBiser co0oi BEICOKONPOU3BOAUTEIEHBINA
BBIYMCIINTEIbHBIA  y3€J, TpeJHa3HauYeHHBIH MUl TIOCTPOCHMS KOMIIAKTHBIX MOJYJBHBIX MacIITaOHMpyeMbIX
KJIaCTEpOB OOJIBIIOI BEIUNCIUTENEHON MOIITHOCTH, OTHOCSIIIUXCSA K KIACCy CYNepPKOMIBIOTEPOB.

Texuuueckue xapaxkmepucmuxu Oa310-cepgepa. Muxponpoyeccop 08yxvadeprviii — «nvopyc-2C+y.
Konuuecmso muxponpoyeccopos, yHusepcanbHuix npoyeccopHvix s0ep U NpoyeccopHvix sioep O0asi 06pabomku
yugposou cuenanvrou ungopmayuu — 4, 8 u 16 coomeemcmeenno. Ilpouzsooumenvrocms — ne menee 100 I pronc.
Yacmoma cunxponuszayuu muxponpoyeccopos — 500 MI'y. Onepamusnas namsamo: Koauuecmeo mooynei — 00 8
06vem — He menee 32 I'oaium, KoIuuecmeo Kanaios — 8; NPONyCKHAsi CROCOOHOCMb 00H020 Kanana — 6,4 T'baum/c.
Kananwr 6s00a-6vieooa: Gigabit Ethernet 1000Base-T, RS-232, USB 2.0, SATA 2. Koauuecmso xkananos namsmu
DDR2-800 wna kaocowii npoyeccop — 2. Hanpsowcenue snekmponumanusi — 12/5 B nocmosnnoeo moka.
Oxnasicoenue — 8030yuHoe.

bmaiii-cepBep COOEPKUT HeThIpE JABYXbBSJCPHBIX MHUKporpoleccopa «Dabopyc-2C+y», coeAnHEHHbBIX
MeXAy co0OH MEXKIPOLECCOPHBIMU KaHalaMH M O00pa3yloUIMX MHOTOIPOIECCOPHYIO CHCTEMY C KOTepEHTHOMN
o011Ieii onepaTUBHON MaMsThIO, B KOTOPOM BCE MPOCTPAHCTBO MAMSTH PACIPEIENICHO MEX/y MUKPOIIPOILIECCOPAMH U
JOCTYIl K CEKIMU OMNEPATHBHON MaMsITH JPYTMX MHKPOIPOILIECCOPOB MPOM3BOAUTCS 4YEPe3 MEKIPOLECCOPHbIE
KaHAaJIbL.

OcHoBHBIE  pazpaborunku: B.M. ®enpaman, W.H. berakos, C.B. IOpnun, B.IO. Bonkoncku#,
C.B. Cemennxun, I'.'M. TyxBaTynuH.

BA30BAS TEXHOJIOI'MSI CO3JAHUS PAJIA YHUOUIIPOBAHHBIX BBIUMCIUTEIBHBIX MOJYJIEI HA OCHOBE
OTEYECTBEHHbBIX MUKPOITPOLIECCOPOB C APXUTEKTYPOI SPARC

Pa3zpaborana 6a30Bas TEXHOJOTWS CO3JAaHUs psfa YHU(DHUIIMPOBAHHBIX BBIYMCIUTENBHBIX MOJIYJEH Ha
OCHOBE OTEYECTBEHHBIX MUKpoIpoieccopoB ¢ apxurektypoir SPARC, mpenHazHaueHHBIX ISl NPUMEHEHUS B
pa3IMYHbIX MH(POPMAIIMOHHO-BBIYMCIUTEIbHBIX CUCTEMaX C MOBBINICHHBIMH TPEOOBaHMAMHU K MH()OPMALMOHHON
6e3omacHocTH.

OcHognvle napamempuvl YHUDUYUPOBAHHBIX GbIMUCIUMENbHBLIX Mooyael. Taxmosas uacmoma — 11Ty.
Obvem onepamugHol namsamu — He menee 1 Toaum. Obvem nocmosnHou namsmu — He menee 4 ['6atim. Obvem
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FLASH-namsmu — ne menee 128 Mb6aum. Buewnue (macucmpanvuvie) unmepgeticoi: PCI, PCI-E, Ethernet
(100/1000 Mb), IDE, SATA, USB, Audio, Video, CAN, RS-232, RS-485, RS-422. Koncmpyxmusvt mooyneii: ATX,
Compact PCI (3U unu 6U), PCI/104, COMExpress. Ilompebnsemas mownocms — ne 6onee 50 Bm. Peanuzosana
annapamuas noooepicka 0yoIupo8aHHo20/MpouUpO8AHHOZ0 YNPAGIEHUs NPOYECCAMU.

OcHoBHBIE pa3paborumkn: B.M. ®empaman, B.M. T'myxos, A.B. Imyxos, B.A. IIpuimmko,
C.A. Kpoxotkus, A.B. bornanos.

BA30BAS TEXHOJIOTUSI CO3[JAHUS CEPBEPOB U KJIACTEPHBIX CUCTEM HA UETBIPEXBSJIEPHBIX
MUKPOITPOITECCOPAX «DJIbEPYC»

Wnes co3maHuss MHOTOINPOLIECCOPHOTO CepBepa Uil BBICOKONPOM3BOAUTEIBHBIX KJIACTEPOB HA OCHOBE
MHUKPOIIPOIIECCOPOB C apXUTEKTYpol «DIb0pycy» ObLIa pa3BUTa MpH Pa3padOTKEe YETHIPEXIPOLIECCOPHOTO cepBepa
Ha MUKpompoieccopax «npOpyc-4C». Ocoboe BHUMaHHME OBLIO YICICHO IOCTPOCHUIO CHUCTEMBI OOIICH
KOTEPEHTHON MaMATH, IOCTYIHOW BCEM UYETHIPEM MHUKpPOIpOIIecCOopaM, KaXIbIi W3 KOTOPBIX MMeEeT TpU KaHala
ONEPAaTUBHOM NMaMATH.

OOMEH ¢ OmepaTHBHOM MAMSATHIO M MEXKIIPOIICCCOPHBI OOMEH OpraHW30BaHBI MO MPUHIIMITYY OOIIEH
OTIePaTUBHON MaMSTH C MOIACPIKKOH KOTePEHTHOCTH OTIEPATHBHOW MAMATH U KAII-TIAMSATH MPOIIECCOPOB IO CXEMe
«KKIBIN ¢ KaXXIBIM» Ha OCHOBE PacHpeae]ICHHOTO KOMMYTaTopa.

IIpocTpaHcTBa onepaTHBHON NMaMATH U BBOJA-BBIBOJA paclpe/iesieHbl MEeXKAY IpolieccopaMu. Paccioenne
NaMsATH MEXIY IPOLECcCOPaMU BO3MOXKHO JIBYX THUIIOB: «Menkoe» — 1mo 4 KOait (pasmep cTpaHHIBI NaMsiTH) M
«KPYITHOOJIOYHOE» — IPOCTPAHCTBO (PH3WUECKOW MaMsATH, NPUHAUICKAIIEH IpoIeccopy, KOTOpOe SBISETCS
HETIPEpHIBHBIM. THIT pacCIOSHHS 3a1a€TCs TPOTPAMMHUPOBAHUEM PETHCTPOB KOH(PUTypauy CUCTEMBI.

Texnuyeckue xapaxmepucmuxu cepsepa. Konuuecmeo uemvlpexwvaoepuvix MUKpOnpoyeccopos «vopyc-
4C» — 4. IlpouszeooumenvHocms, MAPO ON./c:. npu 6vinoaHeHuu onepayuii ¢ 32-paspsaOHbiMu YUCIAMU HA
cmewannblx eviuucienusx — 3716-470; npu evinoanenuu onepayuti ¢ 64-paspaOHbIMU YUCIAMU HA CMEUIAHHBIX
sviuucnenusx — 240-300; npu evinoanenuu onepayuii ¢ 32-paspsaoueimu yuciamu c niasarowei zanamotii — 200, npu
8bINOIHeHUU onepayull ¢ 04-paspaoueimu uyuciamu ¢ naagarowei 3anamou — 100. Onepamuenas namamo.:
cymmapnsiti 0bvem — 0o 48 T'batim; konuuecmeo mooyneu navamu — 24, xoamuwecmeo DDR3 kauanoe docmyna —
12; nponycknas cnocobrnocme o0nozo kaunana —I12,816aiim/c. @now-namames 6umogozo komnunamopa —2 I baim.
Buewnsaa namame na srcecmrux ouckax — 1 Toatim. Konuuecmeo kananos mesxicnpoyeccoprozo obmena — 6. Kananer
66800a-6v1800a: oynaekcuvle kananwl, PCI, Ethernet, RS-32, USB 2.0, IDE, SATA, AC97.Ilompebnsiemas mownocmo
— ne 6osee 500 Bm.

Knactep moctpoeH myteM oObeAHHEHHS B OJHOM IIKady oT 32 cepBepOB ¢ MOMOIIBI0 ONTHYECKON CETH C
Tononorueit 2D-Top, UCToNB3YIONIEH criennaibHO pazpaboTaHHblil nHTEpdeic, peann3oBannbiii Ha [IJIMC B BuIe
KOHTPOJIIEpa M CETEeBOI0 KOMMYTATOpa, BXOAIINX B COCTAB CEPBEpa U Pa3MEIIEHHBIX HAa CEPBEPHOMN IUIaTe.

IpousBonuTeabHOCTh Kiactepa — oT 6,8 Tduomnc. Pasmep mkada — 2400x1200x1000 (BXILIXI') mm.
DJNEeKTpONUTaHHEe OCYIIECTBIsIETCs OT Tpex(dasHoil ceTn mepemenHoro Toka 220 B. MakcuMmanbHas nmoTpedisemas
momHocTh — 20 kBT. OxJtakaeHne — IpUHY IUTEIbHOE, BO3AYIITHOE.

OcHoBHBIE  pa3paboTumku:  B.M. ®enpnman, M.C. Muxaiinos, W.H. berukoB,  C.B. FOpmus,
B.1O. Bonkounckuii, C.B. Cemenuxun, .M. Tyxsatynun, A.B. Kanura, A.B. Bperep.

BA30BAS TEXHOJIOTUS CO3JAHMSI CEPBEPOB MACIITABMPYEMOI CYIIEPDBM HA BOCBMUSIJIEPHBIX
MUKPOITPOLIECCOPAX «DJIBEPYC»

BBICOKOTUIOTHBIA BBIYUCIUTENBHBIH KJIacTEep INPEACTaBIseT CO00I COBOKYMHOCTh INKa(OB C CepBEpaMH
(CKB) u mkagos ¢ cucremamu xpaneHust JaHHBIX (CX]]), 00beqMHEHHBIX KOMMYHUKAIIHOHHOMN CEThIO B MacCOBO-
MapajyieNIbHYI0 BBIYUCIUTENBHYIO CTPYKTYPY C BO3MOXXHOCTBIO HOJYYEHHS MPOU3BOIUTEIHFHOCTH 0 HECKOIBKUX
necstkoB I1duornc. [Ipu 3TOM 9HCIIO BEIYUCIUTENBHBIX Y3JI0B B CHCTEME NMPAKTHIECKH HE OTPaHUICHO.

OCHOBHBIMU (D)YHKIIMOHAJIbHBIMHU JJIEMEHTaMH KJIacTepa SIBIISIOTCS BBIYUCIHTENBHBIE MOAYJIH — CEpBEPHI
MBC-8C, xommyratop wuHTepkoHHeKkTa (Interconnect Switch), kommyrartopsr ympammsromeir cetu Ethernet
1 Gigabit u cetn menemxmenta (Network Switch). OCHOBHBIMH 3JIEMEHTAMH KOHCTPYKIIMH KJIacTepa SIBISIETCS
mkap ¢ oObenuHUTENbHBIMU maHenssMu Backplane, yepe3 kortopeie Ha cepBepei MBC-8C momaetcs
anektponutanne (PWR) m moakmouaetcss cetb MeHemxmenta Ethernet (MNG), a Takke DJI€MEHTHI CHCTEMBI
BOJISTHOT'O OXJIAXKICHHS.

Texnuueckue xapaxmepucmuxu svruuciumenvro2o wxaga CKB u wxaga CX]

Xapaxkmepucmuka CKB cxq
Konuuecmso muxponpoyeccopos/adep «nvbpyc-8Cr» 400/3200 20/160
Taxmosas yacmoma muxkponpoyeccopos, I'Ty 1,3 1,3

Tluxosas npoussooumenvHocms, 0OuUHAPHASL MOYHOCMYb, Thronc 100 5
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Tukosas npouszeooumenvHocmo, 080lHaAs mounocmy, Tghaonc 50 2
Obvem onepamusrou namsamu, Toatim 25,6 1,28
CymmapHsiii 06vem oucko8oeo npocmpancmsa, Iloaim - 3,6
Bosmosrcnocms macuumabuposanus cucmemul Ja Ja
Iukosas nponycknasi cnocobHoCmyb QYNIEKCHO20 KAHAA UHMEPKOHHEKMA MelCoy 18,75 18,75
oeyms yanamu, I'oaum/c

Cucmema oxnasxcoeHus HCUOKOCMHAA 6030YWHAS
Hompebnsemas mowHocms, kBm, ne 6onee 50 10

OcHoBHbIe paszpabortunku: B.M. ®enpaman, A.I. 3yes, B.JI. 3unoBbeB, C.C. Maxos, JL.I'. Tapacenko,
A.A. Annxul, Heiiman-3a1e Mypan Mckernep-orisr, A.B. bperep, C.B. CemenuxuH.

BBIUMCIUTEJIBHBIE MOYJIN, KOHTPOJUIEPHI, VIIPABJISIOIIME BEIMUCIUTEILHBIE KOMIUIEKCHI 1 BCTPOEHHBIE
BBIUMCJIUTEJIBHBIE CUCTEMBI JUII ACYTII HA BASE MUKPOITPOLIECCOPOB «DJIbBPYC» 1 SPARC

3a nocnenuue roasl MHCTHTYTOM BhINOHEH psif OKP, B pamkax KOTOPBIX OCBOEHBI 0a30BbIE TEXHOJIOTUU
MO TPOU3BOACTBY PA3MYHBIX YIPABISIIONIMX BBIYMACIUTEIBHBIX KOMIUIEKCOB Ha 0a3e MHKPOIPOLIECCOPOB
«np6pyc» u SPARC. TTomrMo pa3paboTKM BBIYUCIUTENBLHBIX MOJYJIEH, COCTABISIONINX BBIYUCIUTEIBHOE SAPO
nr000W CHCTEMBI, Pa3pabOTaHbl, BBITYCKAIOTCS M COBEPLICHCTBYIOTCS MOJAYJHM BBOJA-BBIBOJA, 00OECIICUUBAOLINE
HETOCPE/ICTBEHHYIO CBSI3b BBIYMCIUTEIBHOTO siipa ¢ OOBEKTAMU KOHTPOJIS M yNpaBieHHs (T.e. C JaTYMKaMH U
WCIIOJIHUTEIIbHBIMU MEXaHU3MaMH, YCTAaHOBJIICHHBIMU Ha 00BEKTax), a TaKiKe Ha0Op KOMMYHHKAIIMOHHBIX MOAYJIEH,
o0ecreynBaOMMUX CBA3b C JPYIMMH CHCTEMaMHd W HWHTCJUICKTYalIbHBIMH JaTYMKaMH 110 IH(PPOBBIM
TENICKOMMYHHUKAIIHOHHBIM HHTEpdercaMm.

K Hactosmemy BpeMeHH pa3paboTaHa JHMHEHKa NMPOMBIIUIEHHBIX KOMIIBIOTEPOB U INPOrPaMMHPYEMBIX
JIOTHYECKUX KOHTPOJUIEPOB Ha 0aze Mukporpoieccopa «Inp0pyc-1C+», a Takke MPOMBIIUICHHBIX CEPBEPOB U
AaBTOMATH3MPOBAHHBIX PabO4YMX MecT Ha 0a3e BBHICOKONPOM3BOAMTEIHHOTO MHKpompoleccopa «Dapopyc-8Cy,
BKJTFOYAsL:

—  3aNMIICHHBIA MpOMbIIUIeHHBIH KoMmbioTep (TTK-2);

— npombinuieHHbIi kommbiotep (ITK-3);

—  TPOMBIIUICHHBIH TporpaMMupyemblii sorndeckuil koHTpoiurep (IIJIK) ¢ HaGopom wmomyrei
BBOJa-BhIBOAA (YCO);

— 103 paHHeX BIIW-3 1 yerpoiicTBO 00pabOTKH TaHHBIX Ha ero 0ase;

—  MOJYJb IJIs BCTpamBaeMbIX pemreHmii B popmare ComExpressType 6;

—  CepBEpHYIO CTOWKY 0a3 NaHHBIX Ha 0ase mporeccopa «Ibopyc-8Cx;

—  MHOTOMOHHMTOPHOE aBTOMAaTH3MpOBaHHOE pabodee MecTo Ha Oa3ze mporeccopa «Impopyc-8Cy».

OcHoBHBbIe pazpabotunku: B.1. I'myxos, A.B. I'myxos, B.A. [Ipununko, C.A. KpoXoTkuH.
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HEJOONPEJAEJEHHBIE MOJAEJIN HAPUHbAHUN:
CTAHOBJIEHUE, IPUMEHEHMUE, ITPOBJIEMBI U ITIEPCIIEKTUBbI

IOpuit AnexceeBud 3aropyiabko
Wucruryt cucrem nnpopmarrku uM. A.I1. Epmosa CO PAH, HoBocubupck, Poccus
zagor@iis.nsk.su

I'amaa boprcoBHa 3aropyibko
Wucruryt cucrem nnpopmarrku uM. A.I1. Epmosa CO PAH, HoBocubupck, Poccus
gal@iis.nsk.su

AHHoTanusi — B crarbe 1aercst HepopMaJjibHOE ONMCAHME HeAoonpeaeeHHbIX Moaeeil (H-moneneii),
npenioxeHnbix A.C. HapuHbsiHU, paccMaTpUBaIOTCSl peajn30BaHHbIE HA UX OCHOBE CUCTEMbI M TeXHOJIOTHH,
NMOAPOOHO ONMMCHIBAETCSI MCTOPUS co3nanus U pa3Butus pemaressi UniCale. Oco0oe BHUMaHMe yesisieTcs
npuMeHenuo H-mopeneii st pemieHusi (UHAHCOBO-IKOHOMHUYeCKHX 3aaad. OOcy:kaawrcsi npoodiaemsbl,
NMpensiTcCTBOBABIINE IMNPOKOMY nmpuMmeHeHuio H-moneneii. Hameuaroress Bo3MOKHbIE MYTH pelIeHUs] 3TUX
npoodJieM M YKa3bIBAIOTCS MePCNEeKTUBLI Pa3BUTHS U puMeHeHus H-Mo/es1eii Ha coBpeMeHHOM 3Tare.

KiioueBble cii0Ba — HeloOONpeAeJdeHHbIe MOJeJIH, METOX HeI00NpeNeJIeHHbIX BBIYHCJIEHHI,
NMPOrpaMMHPOBAHHE B OTPAHNYEHHUSIX.

|. BBEJJEHUE

Henoomnpenenennpie monmenu (H-momenw), a 3atreM u MeTon HemoolpeneseHHbIX Berauciuernnidn (MHB)
opumn mpennoxenbl A.C. Hapunpuan B Havane 80-X TOIOB U HpEACTaBICHUS W OOpaOOTKH HE IIOJHOCTBHIO
ompeseneHHbIx 3HaHui [1-3]. PaccmarpuBaemblii BHaUane Kak OPUTHHANBHBIN MMOAXO0 B 00JACTH UCKYCCTBEHHOTO
unteiekta, MHB TpaHcdopMupoBaics MOCTENICHHO B MPUKIATHYIO TEXHOJIOTHIO, KOTOPYIO MPHHATO OTHOCUTH K
HAMpPaBJICHUIO «IIPOrPAMMHPOBAHUE B OrpaHHUYCHHUAX» (constraint programming), aKTHBHO pa3BUBAcMOMY B MHUPE
KaK OJHO W3 Hambojee MEPCICKTHUBHBIX HAMPABICHUNA B 007acTH WHPOPMAIMOHHBIX TexHomoruid. [Ipaktuka
MoKazaja, 4To TexHojorusi H-mozenell BwIAeNsieTCs Cpeau IPYTUX TOIXOJO0B BBIUUCIHTENHLHON MOIIHOCTHIO,
VHHUBEPCATBHOCTRIO H A(PPEKTHBHOCTHI0. (DAKTHYECKH OHa SBIACTCS CIUHCTBEHHOW TEXHOJOTHEH, KOTopas
MO3BOJISIET PEIIaTh 3a1a4y yOBICTBOPEHHUSI OTPaHMUYCHHN B CaMOi 00miel mocTaHoBKe [4].

ITox pyxoBomctBom A.C. Hapunbsiau Ha 6aze H-momeneit Oblia co3laHa MHOTOYPOBHEBAsl TEXHOJIOTHS
MIPOTPaMMHUPOBAHHS, MO3BOJISIONIAS PEIIaTh KAYeCTBEHHO HOBBIE KJIACCHI 33/1a4 B TAKUX 00JaCTAX KaKk ’KOHOMHKA U
(hMHAHCH, MHXKCHEPHBIE pacueThl, KaJeHJapHOoe INIaHUPOBaHUe, BEIYHCIUTEIbHAs MaTeMaTtuka, CAIIP, TUC u np.
Ha ocHoBe ammapata H-mogmeneit ObuiM peann3oBaHBl Takde MPHUKIAJHBIE CHCTEMBl H WHCTPYMCHTAJIBHBIC
komriutekcsl kak UniCale [5-7], NeMo+[8], Time-Ex [9], ®unllnau [10], u ap., KOTOpbIe NIMPOKO UCIIOIH30BAIUCH
JUTSL PELICHUS TIPAKTUIECKUX 3a/1ad.

K 2007 roxy HakommiIoch JOCTaTOYHO WH(OPMAINH O peanu3anuu 1 npuMeHeHnn H-Moneneii. B cBs3u ¢
oM y A.C. HapuHBSHU BO3HHKIIA UJIes] HATIMCAHUS COBMECTHO C YICHUKAMH M KOJUIETaMH OO0JIBIIONH MOHOTpadu,
B KOTOPOW JTOJKHBI OBLTH OBITH OTPaKEHBI BCE aCIEKTHI HEOOTPEACICHHBIX MOJICIICH, BKIIFOUast BOIIPOCH! TEOPHH,
peau3ayy ¥ MPaKTHIeCcKOro MpuMeHeHus. OTHAKO 3TOMY 3aMBICITy HE CY>KICHO OBIIIO COBITHCS.

Cratpst OpraHu30BaHa CIeAYIOINM o0pa3oM. Bo BTopoii rimaBe maeTcst Kpatkoe He)OpMaIbHOE OMUCAHUE
annapara H-mogneneil. B TpeTbeil riaBe pacckas3blBaeTcsi O €ro MEPBbIX peau3alusixX U O CTAHOBJIEHUH METoAa
H-Bbluncinenunii kak TEXHOJIOTUM [UIsl PELIEHUS HWHXEHEPHBIX 3ajay. B derBepTOd roOBOpPUTCS O NPUMEHEHUU
H-monene#t ans  pemieHuss (UHAHCOBO-DKOHOMHYECKHMX 3alad4. B maAroil maercs aHamu3 1poOiieM,
MPENsSITCTBOBABIIUX €r0 IHPOKOMY MPUMEHEHHIO, U YKa3bIBAIOTCS BO3MOXKHBIE MyTH UX pelleHus. B 3akmoueHnn
pacckaspiBaeTcsi 0 MpuMeHeHHH H-Mojeneli Ha COBPEMEHHOM JTame M OOCYXAAIOTCS TEepPCIEKTHBBI Pa3BUTHS
Mmetona H-Beruucienuii.

I1. O METOJIE HEJJOOITPEIEJIEHHBIX BBIYUCJIEHUI

OcHoBHast uzes MeToja HeIOOIPEAEICHHBIX BEIYUCICHIH 3aKII0YaeTCsS B TOM, YTO BEJIMYMHAM PEIIaeMOu
3a/1a4d MPHUIKCHIBAIOTCS HEZOOIPEAe/IeHHbIE 3HAYeHNS (H-3HAUCHIST), 3aJaf0INe HEKOTOPYIO 001aCTh BO3MOKHBIX
3Ha4YeHUH (MHOXXECTBO WIJIM MHTEPBAJ). DTH 3HAUEHUS CBA3BIBAIOTCS OTPAaHUYEHHUSIMH, KOTOPHIE MPEICTABIIAIOTCS B
BUJIe OOBIYHBIX YpaBHEHWH, HEPaBEHCTB M JIOTMYECKUX BbIpaxkeHHH (cM. puc.l). MHTepnperanus orpaHHYEeHUMH,
BBITIOJIHSAEMAsl 110 CHENMAIbHOMY AJITOPUTMY, OCHOBaHHOMY Ha HMOTOKOBOM YIPABJIEHUM IO JaHHBIM, HO3BOJISIET
YTOUHSATH CBSI3bIBAEMBIC MMH HEJOONpEJeNICHHbIE 3HAa4YeHus. Takum o0pa3oMm, 3a7aB HaOOp OrpaHWYEHUH —
HEJIOOTIPEIETICHHYIO BBIYMCIMTENLHYIO MOEIb, MOXKHO HOJYYUTh OOJiee WJIM MEHEe TOYHBIC 3HAUCHHSI MCKOMBIX
BEJIMYMH, YIOBIETBOPAIOLINE HAIOKCHHBIM OTPaHUYEHUSIM.
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Henoonpenenennas BBIYACIUTENbHAS MOJENb B JAaHHOM METOJE HWIPaeT POjib CIeNU(UKAIMHA 3aJayuH,
HavyallbHbIE 3HAUEHUS! BEJIMUMH SIBISIOTCS €€ BXOJHBIMU MapaMeTpaMu, a KOHEUHbIE — pe3yJbTaTaMU €€ PeleHUs.
IIpocToTa 1 ecTeCTBEHHOCTh ONMCAHUS 3a7]au JeNIaeT TaAKOM MOAX0]l OUYeHb NPUBIEKATEIbHBIM.

MeToa
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o .
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orpaHuyeHuit i
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T i
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DyHKUMS NPOBEPKU
KOPPEKTHOCTM

OAnHOYHOE 3HauyeHue )
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Puc. 1. Cxema meTofa HegoonpeaeieHHbIX BbIYUCAEHU

CnenyeT NOJUEpKHYTh, UYTO B MOJEIH HET allpUOPHOrO pa3/IeieHHs IapaMeTPOB HA BXOJIHbIE U BBIXOJHBIE.
B 3aBucuMocTH OT pemiaemMoi 3aJjauM MOJIb30BATENb ONPEIEIISET, KaKhe U3 IMapaMeTpOB OH MOXKET 3a7aTh TOYHO,
KaK#e eMy He N3BECTHBI COBCEM, a KaKHe — MPUONN3UTENBHO (MCXOIHAS HHPOPMAIIUS O TAKUX MapaMeTpax 3aJaeTcs
B BHJIE OTPAaHMYEHUN HA MHOXECTBO WX BO3MOJKHBIX 3HadeHWi). Mcmonp3ys Mojenb 3aaadud U MHPOPMAIUIO O
3HAUEHUSAX €€ MapaMeTpoB, METOAbl IPOTPAMMHPOBAHHMS B OTPAHUYCHHUSAX OOECIEUMBAIOT aBTOMATHUECKOE
HaXO0X/ICHHUE PELIEHUSI.

KoHKypeHTHBIM TPEUMYIIECTBOM TaKOr'o MOAXOJAa SABJISIETCS TO, YTO OAHY M Ty € MOJEIb MOXKHO
WCTIONIb30BAaTh JJISl pEIICHHs Pa3INyHBIX 3a7a4 (HampuMmep, IPsSMbIX U 00paTHBIX). [Ipu 3TOM mocTaHOBKA TOW WIIN
WHOM 3a/1a4¥ KOHKPETU3UPYETCS ITyTeM T00aBIEeHUS B MOJIEIh OTPaHUICHHUN Ha JIOMYyCTUMBIE 3HAUCHHS TTapaMeTPOB
n/vunu GopMyITHPOBAHUS TOTIOTHUTEIBHBIX CBA3EH MEXIY HUMH.

[11. PEIIATEJL UNICALC U ITPOTPAMMHBIN KOMIUIEKC NEMO +

[lepBoii npuKIagHONW CHCTEMOI, B KOTOPOH ObLT peanm3oBaH MeToJ H-BRIYHMCICHHH SBISETCA pemaTelb
UniCalc. Ero ycmex oOycloBICH ymZayHBIM COYETAaHHEM almapaTa HEJOONPEISICHHBIX MOJAEICH ¢ MEeTodaMu
WHTEPBAILHOW MAaTEeMAaTUKH U KOMIIBIOTEPHOH anreOphl, a TAaK)Ke OPUTHHAIBHBIMU aJrOPUTMaMHU MOUCKA PEIICHHM.
B pe3ynbpTaTe Takoro co4eTaHus pazHbIX MOJAXOAOB YJAJIOCh CO3AAaTh YHUBEPCAJIbHBIM MHCTPYMEHT ISl PEeLIEHUS
anreOpanvyecKux 3a/1a4 MPOU3BOJIBHOM CIOXKHOCTH.

[epBast MakeTHas peanuzanus pemaresns Obuia BeloaHeHa B 1987 rony B oneparuonHoii cpene Unix, a B
1991 rony nosiBunacek Bepcus pematens UniCale ms MS DOS, uTo cienano BO3MOXKHBIM €ro HCIOJIb30BaHUC HA
MacCOBBIX NEpPCOHANBHBIX KoMmmbioTepax IBM PC u coBMecTHUMBIX ¢ HUMHU. XOTS dTa BEpCHs pelIaTess umela



SoRuCom 2020 128

OTpaHWYEHUS Ha pa3Mep oO0padaTbiBaeMoi MoJienH (M3-3a OTPaHUICHHOTO pa3Mepa OrepaTUBHON MaMSTH), HO, TEM
HE MCHEe, peliareib MPUBJICK BHIMAHUC TOIb30BaTeNIeH CBOCH MPOCTOTON U 3(PPEKTUBHOCTHIO M OBLIT IPHOOpPETEH
PSAZIOM TPOMBINUICHHBIX TPCANPHUITANR W KOHCTPYKTOPCKUX OIOPO U BBINOJIHEHUS MPOCKTHBIX paboT
WH)XCHEPHBIX PACUYCTOB.

B 1994 rony mossunack Bepcus pematens UniCalc mrs Windows 3.1, xotopas oOecrieurnBaia HOBBIE
uHTep(eCHbIE ¥ BBHIYUCIUTENbHBIE BO3MOXKHOCTH, CHUMAIOIIME YaCTUYHO OTPaHMYCHHUS Ha pa3Mep pellaeMbIX
3ajad.

B 1995 r. Bepcusa UniCalc/DOS mpommna tectupoBanue B ¢pupme SAIC (CILIA) u 65U10 BEICOKO OIICHEHA
CIICIIHATTICTAMH.

B 1996 romy mossummchk Bepcum UniCalc miast momyssipHBIX omepanuoHHBIX cucteM Windows 95 u
Windows NT, uTo nmpegonpeaemniio BO3MOKHOCTh €ro IMHPOKOTO UCIIONIb30BAHHS.

B stom xe romy UniCalc sxcoHmpoBancs Ha KpymHeHIeil MeXIyHapOIHOW KOMITBIOTEPHOHW BBICTaBKE
CeBIT B I'epmannu u psizie pOCCHICKIX BBICTaBOK.

Cnenyer o3ameTtuth, uto UniCalc Hamien npuMeHeHHEe BO MHOTUX HayYHBIX, YUE€OHBIX, IPOMBIIUICHHBIX
KOHCTPYKTOPCKHX OpTaHM3alMiAX W IpeanpusatHix B Poccum m 3a pyGeskom. Cpenu HHMX TakWe W3BECTHBIC
npeanpusaTusi, kak ABToBA3, HoBocuOupckuii 3aBoj; XMMKOHIICHTPATOB, aBMa3aBog uM. bepuera (r. Taranpor),
OAO «Kamosy (Poccus), Dassault Aviation u Dassault Systemes (®panmms).

Paspuruem pernatens UniCalc crama o0bekTHO-opueHTHpOBaHHas cpeaa NeMo+ [3],mpenHa3sHaucHHAs
JUIL MOJICTIMPOBAHMS MIPEAMETHBIX OOJIacTell M pelmeHHs 3a1ad ¢ MPOM3BOJIBHBIMH HEJOONPEACIEHHBIMHA THUIIAMHU
nJaHHBIX. OHa oOecreynBaeT MaKCHMAaJIbHOE WCIIOIb30BAaHHE BO3MOXHOCTEH ammapara HEZOONpENeIEHHBIX
mozeneit: ecar UniCalc o3BossieT permaTs 3aJady TOJIbKO ¢ YHCIOBBIMHU IapaMeTpaMu, To B NeMo+ peanusyroTcs
MIAPOKUH HA0OP Pa3IMIHBIX THUIIOB JaHHBIX (MHOXECTBA, CHMBOJIBHBIC M JIOTHUECKHE TTApaMETPHI U JIp.) U Pa3BUTHIC
MEXaHN3MBI YIIPaBIICHHS, TO3BOJIIOIINE PEIIATh CIIOKHBIC KOMOMHATOPHBIE 3aatH.

Bo Bropoit momoBure 1990-x TomoB cuctembl UniCalc m NeMo+ Opumm mproOpeTeHsl (ppaHITy3CKOi
kommaHueil Dassault Systémes. Ha ocHOBe TexHOnormdeckoro komrurekca NeMo+ mo 3aka3y Dassault Systémes
ObLT peanM30BaH pemaTeNib 3a7ad MPOTPaMMHpPOBAHUS B OrpaHHYeHHsIX NemoNext, KOTOpBIH YCIIEIIHO
ucnosap30Bajics B Moayie ynpasneHussMu 3HaHusAMUu CATIP CATIA V5 u CATIA V6.

V. IIPUMEHEHUE H-MOJIEJIEN JJTS1 PEIIEHUS ®UHAHCOBO-9KOHOMUYECKHUX 3AJTIAY

A.C. HapusbpsHu ynensn 00ibplIoe BHUMAaHNAE TPUMEHEHHUIO pa3paboTaHHBIX MPH €r0 HEMOCPEACTBEHHOM
yuactur H-TeXHOJNIOTHH JUIS pelleHHs] NMPaKTUUeCKUX 3ajad. Eciu BHauae B KauecTBE TaKUX 3aj]ad BHICTYHAH
3aJa4yd U3 00JaCTH TNPOEKTHPOBAHMS TEXHHUYECKHX CHCTEM, TO IOTOM (OKYC TIOCTEIIEHHO CMECTHJICS Ha
(hMHAHCOBO-PKOHOMHYECKHE 3ajaud. [lepBoe BpeMs Takue 3aJauyd pEIaliuch C IMOMOIIBI0 YHHUBEPCAIBHOTO
pematens UniCalc, a 3atem Obuta paspaboraHa crenuanu3upoBanHas cucrema Ounllian — cucreMa 3JeKTPOHHBIX
TalnuL, Noajep KuBaromas paboTy ¢ MHTEpBAJbHBIMU 3HAYEHUSIMHU, CBoero poxa Excel co BCTpOEGHHBIM B HEro
UniCalc’om. Tozxe @unllinan nepepoc B rexuonoruto INTEGRA.NM[11].

Monens 3amaun, pemaemoii cpenctBamu INTEGRA.NM, ee mapameTps! 1 CBSA3BIBAIONTNE X OTPaHUYCHHUS,
XpaHsTcsl B siuelikax Tabmuipl. OfHAKO, B OTIMYHE OT M3BECTHBIX DJIEKTPOHHBIX TaOmui (Hampumep, Excel), B
sueiikax Tabmuiel INTEGRA.NM MoskeT comeprkaThest He TOIBKO TOYHASI, HO M YACTUYHO M3BECTHAs MH(OpMAIHs,
3aJaHHas B BHUJIE WMHTEPBAIOB JOIMYCTUMBIX 3HAYEHHH COOTBETCTBYIOIIMX MapamerpoB (puc. 2). B pesymbrare
BBIYHMCIICHUHA WM TIPH IOCTYIUICHHH JONOJHHUTENHHOM WH()OPMAlMM HM3BHE 3TH HHTEPBAJIBI ABTOMATHUECKH
CYyXKaloTcs.

“a LIFP | _ (O] x]

File ¥iew Edit Search Plan Cell Tools Window Help
[D-E@fER o = |[& ot dese->-38
EaEhe ik kl=zcz= S -

sersiGaltintegra\v18_01_01%\examplesiBegin\crome-r

ElD6mue nokas. | 4. ron Do ron

MpH6eine 7000, 41220 "0, 18260 00, 13480 100, 9485

EH P un.ycnosun

Bankkpegur | 7000, 25000
Mpouexr 7

Cpok [roga) ]
Noxog, 33070, 63300 11020, 23100 11020, 2310011020, 23100
Paczon 34350, 61140 '19970, 30900 |'7437, 20060 | 'E6347, 19570
N roga 1 2 3
YueT. npHSenE ‘D, 34220

[Fkbn=14; max kan. snos*] a|xored 0 C: 7000, 41220
i=[2,3]; cp=14: | Autazum - il = m
i :

p=22: pre=credi_0"banks_0/10 =sum|i=_1,1._3; [profi_,
kbn=[5.30]:
bor=credi_0/[time_0-1]; bk=bcr-
c=c1+380; c1=[1.3];

=
PR T P e

< | » 4] | |
|profi70 = 7000, 41220 [OnMcaHWe cTaTew] ‘ i

Puc.2. TabnanuHblit nHTepdeic INTEGRA.NM
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ST9elKu 37IEKTPOHHOM TaOIHIIBI MOTYT OBITH CBSI3aHBI (POPMYIaMU-OTPAHUISHUSIMH TIPOU3BOIBHOTO BHJIA U
CJIOXHOCTU (JINHEHHBIMU U HEJIMHEWHBIMU YpaBHEHUSIMHU, HEPABEHCTBAMU, JIOTHYECKUMHU BBIPAKEHUSIMU), IPUUEM
KOJIMYECTBO CBSI3€H NIl OJJHOW SYEHKH He orpaHuueHo. Bce orpaHuueHusi, BIpaXKalolue CBSI3U MEXAY sluehKaMu
TaOJIUIIBI, 00Pa3yIOT CAMHYIO BBIYUCIUTEIBHYIO CETh U JOMYCKAIOT KaK MPsIMBIC, TAaK U 00paTHBIC BRIYUCICHUS. JTO
MO3BOJISICT OINPECIIATh HE TOJBKO MOCIICACTBUS MPUHUMAEMBIX PEIICHUN, HO U (JOPMHUPOBATH CAMU 3TH PCIICHHS,
HCXOJIS U3 JKEJIaEMOr0 Pe3yyibTaTa B OyAyIeM.

Beruucnenuss B INTEGRA.NM moryt Bectuch momaroBo. Ilonp3oBaresib MOXET 3a7aTh TOYHBIC WA
CY3UTh UHTEPBaJIbHbIEC 3HAYCHUSI HECKOJIBKUX MAapaMeTPOB U MepecunuTaTh OcTanbHble. Ha crnemyromem mare MOXHO
elle CY3WUTh 3HAUYCHHS MApaMETPOB, MOCMOTPEB, KaK BEAYT ceOs ocTanbHbICe. [IpH 3TOM BCE MPOMEKYTOUHBIC
pe3yabTaThl COXPAHSIIOTCA. ECTM Ha KaKOM-TO IIare MOJYYHJIHCh HECOBMCCTHBIC JaHHBIC, JTHOO IMOJIB30BATEIb
3aMETHII, YTO 3HAYCHHS MapaMETPOB MOJCITU MPUHSIIM HEXKENIATeIbHbIC 3HAUCHHS, MOKHO BEPHYTBCS K JIFOOOMY
COXpaHEHHOMY COCTOSIHUIO U HallpaBUTh BBIUKCIIEHUS 110 IPYTrOMY IYTH.

CpenctBa rpaduueckoro mpenacraieHus texuonorud INTEGRA.NM apmantupoBanbl i paboOThl C
WHTEPBAbHBIMU JaHHBIMU. [loib30BaTenb UMEET BO3MOXKHOCTH CO37aBaTh TaK Ha3bIBAE€Mble aKTHBHBIE SKPaHBI
(AD). AD cocrout m3 ¢parmMeHTa TaOMHIEI, coAepiKalIero HanOojee BakKHBIC aHAJNM3UPYEMBbIE HapaMeTphl, U
arpaMM, Ha KOTOPBIX 3TH MapaMeTphl MPEJCTaBICHBI 0oJiee HABITHO M C yYETOM MUHAMUKHA MX M3MCHCHUS.
Kaxpmprit skpaH cHaOxaeTcss IMojieM ¢ KOMMEHTapuWsMH. B mpomecce pemieHus 3agaddl JIMIO, TMPHHUMAIOIIee
pemenns (JITIP) MoxeT BHOCHTH JaHHBIC B TaOJHIy, IEPECYUTHIBATH 3HAUCHHUS ITapaMeTpoB. braromapst «ropsraeii»
CBSI3U MEXKAY TaOJHIEH U JruarpaMMaMH, BCe M3MEHEHUsI aBTOMAaTHUECKH 0TOOpaKar0TCs Ha quarpammax (puc. 3).

P [m] B3 Efi £:\Users'gal Integra\ ¥25_05_2004\examples)crome-r.chp =|alx|
970 oxHO AR KeMMeRTaPHA - AWHamMWKa M3MEHEHWA NapaMeTpoB |
1 guarpamma - HATaNEHEE 3HATEHHA HEKOTOPEIE IapAMETPOR
2 AHArpanma - OKOHYATENbHEHE JaHHHE. HavankHble AaHHbIe OKoHYaTeNbHBIE AaHHbIe
3 [MArPAMMA - moscmevmon JHEAMIKE CTATEH
Pacxop no rogam
4 quarpaMma - BEYHCIHTENbHAA JHHAMHKA CTATEH
Tlpusum nio roman =
LAV
=1oix|
El06uwe ... | ) ‘ ) ‘ ) ‘ 1
1o 2o o
[ 23000, 23200 | 216, 255 | 13260, 13480 5270, 3485 P F 4 F H
BPunyenooun | 2 5 5 = ] = 5 =
Bank kpeauT 7000 g g
Mpauert 7 8 8
Cpok (roaa) I3 I I i [B foxon O Pacxoa B Boos. [ Ken.. [ Mare.. |[B Aoxon [ Pecxoa [ Boss.. O Ken. [ Ware
lozon 66470, 69300 22620, 23100 22620, 23100 22620, 23100
ElPacxon 51350, 51760 '30640, 30900 10800, 10880 10110, 10130 Pacxon MpuBeinb
Bosepkpemma | 8470 0 “s480 “3a80 o “
Kansnawenna | 24520, 24700 24520, 24700 0 0 50000 SETID
ElMarep._pacxoge: | 18360, 18530 '6121,6135 '6121,6195  '6121,6195 30000
3apnnara 7158,7245 238,015 '2386.215 | 2386, 2415 D 25000
Brieprin 43674400 14E21470 14521470 14521470 20000 Ry,
Mpovee 3735.3780 12451260 12451260 12451260 15000 | N . o
Xpompuaa AMz,ME0 109,100 1037,1050 1097, 1050 10000 X P
N rona 1 2 3 5000 = \ +
Yy NP | 16000, 16220 5947 1 b
B C: 16000, 16220 = g 3 = 5 g 3 5 3
B U, 16000, 16220 j g . o - Eg' . o -
[ c 13140, 16220 = &

B U - -
4 | 27 L4l oy

Puc.3. AKTUBHbIM 3KpaH

Bo3MoxHOCTE paboTaTh ¢ MHTEPBAIBHBIMU OIIEHKAMHU 3HAYCHHUN MapaMeTpOB, XpPaHEHUE MTPOMEKYTOUHBIX
pe3yJbTaToB, Hapsay C TaOJMYHBIM HHTEP)EHCcCOM M pPa3BUTHIMU CpPEACTBAMHU Tpaduyeckoro MpeAcCTaBICHUS,
1mo3BoJIIOT no3unnoHupoBaTh INTEGRA kak 0060709Ky A7 CO3MAHUSA CHCTEM MOIICPIKKH MPUHATHS pEUIeHUH
(CIIIIP), pmarommx BO3MOXKHOCTH JIMILy, IPUHHUMAIOIIEMY pEIICHHUS, IPOaHAJU3UPOBaTh BCE BO3MOXKHBIC
aNbTEePHATHBBI Pa3BUTHA CUTyallUd U ONPEACTUTh, KaKHe ACUCTBHUS HYXKHO NMPENNPUHATH ceifuac, 4TOOBI CUTYyaIns
pa3BHBasach 1o Hanbosee OIAroNpUITHOMY CIIEHApHIO.

Ha 6a3e texnonmornu INTEGRA pemanock MHOKECTBO (PMHAHCOBO-9KOHOMHUYECKHX 3a7a4. B gacTHOCTH,
3Ta TEXHOJOTHs OBbUIa yCIIEIIHO OMPOOOBaHA B paMKaxX HECKONBKHX MPoekToB MuHOO0poHB! PD, pu pazpaboTke
Mojienieil mpombInuieHHocTH MOCKBBI, ToMckoit u VIBaHOBCKOH oOnacTel, a Takke dKCIIEPUMEHTATBLHBIX MOJENeH
sxoHoMuKH Pecrry6mmk Kasaxcran u bonrapus.

V. ITPOBJIEMBI ILIMPOKOI'O [IPUMEHEHM I H-MOJIEJIEN U ITYTU UX PELLIEHUSA

HecmoTps Ha yka3aHHbIE BBIIIE YCHEXU B pealu3allid M HCHOJIb30BAHUU CHCTEM, HOCTPOECHHBIX Ha
anmapare H-mozpeneil, texnomorust H-moneneil He Hanuta mmpoxoro npumenenus. Cam A.C. HapunbesHu B TO
BpeMs MHUCall, YTO TEXHOJOIUs HENOOIpEJENIeHHbIX Mojenei omepexxaeT cBo€ Bpems Ha 20 ser. MaccoBblid
MOJIb30BATENb OKA3aJICsl HE TOTOBBIM UCIIOJIB30BaTh HOBYIO MaTEMAaTHKY U HOBBIE TEXHOJIOTUU.

Jaxe HecMOTps Ha ycliemHoe npuMeHeHue cucreMbl @unllnan B caMbIX pasHBIX 00J1acTSX, OHO BCE JKE
ObUI0 HE TAaKUM IIUPOKHM, Kakoro 3Ta CHcTeMa 3aciykupaja. OCHOBHAash NPUYMHA — 3TO OOBEKTHBHAS M
CyOBEKTHBHAsI HETOTOBHOCTD I10JIb30BATENIsl MCIIOIb30BaTh HOBBIE TEXHOJIOTHU. Anekcanap CeMeHOBHY, HaBEpHOE,
HE 3psl KaTErOPUYECKH OTKa3bIBAJICS LIMPOKO M OECKOHTPOJbHO mpopaBaTh Punllnan xak obosouky, madbl He
JUCKPEOUTUPOBATh HJCI0, IIPEANOYUTAs CO3/aBaTh TOTOBBIE CHCTEMBI (MOJENM KOHKPETHBIX MPEAMETHBIX
obnacteil) 1 UMEHHO MX MepenaBaTh Monb3oBarento. OH HEOTHOKPATHO TOBOPHJ, YTO MBI — «BBICOKOKIIACCHOE
aTenbe», a HE «MarasuH TOTOBOTO ILIAaThA». UenoBek 0e3 CreruanbHON MOATOTOBKH HE CMOXKET COCTABUTh MOJIEIh
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TaK, 9TOOBI OHA XOPOIIO U 3((HEKTHBHO CUUTATIACE. A CYOBEKTHBHYIO HETOTOBHOCTB ITOJIB30BATEIICH MTOPOIUIIH, KaK
3TO HU MAapPaJOKCaJIbHO, MPOCTOTA U HATJLIHOCTh MOJYYaeMBIX CHCTEMOM pe3ylbTaToB. PyKOBOIUTENH CpeaHEro
3BCHA OJHOTO MPEAIPHUATHS, Ha KOTOPOM IMPEIONarajoch BHEIPUTh 3Ty CHCTEMY, MOCTC MOJIYYCHHUS MEPBBIX
Pe3yJIbTaTOB CTAM OTKPOBEHHO Cab0THPOBATh BHEAPCHHE — YK CIIUIIKOM MPO3PAYHO BBITIISIICIH 3TH PE3YJIbTATHI.

CeromHsi K yKa3aHHbIM mOpoOiieMaM npuOaBWIACH €II€ OJHA — HET YK€ TaKOro Xapu3MaTUYHOrO H
ABTOPHUTETHOTO 4esioBeka, kakuM ObuT A.C. HapuHbsHHU, KOTOpBIA OBl MpOMaraHAupOBal U MPOJBUTAT «B BEpXax»
TexHojoruto H-monenei.
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Puc. 4. MNpepacTtaBneHne metoda HegoonpeaeneHHbIx BbluncneHnii 8 MAUP MNP

Bmecre ¢ TeM, COBpeMEHHBIH YpPOBEHb pPa3BHTHS CpPEACTB KOMMYHHMKAlMM M WH()OPMAIMOHHBIX
TEXHOJIOTHH, Pe3yNbTaThl, MOJy4YeHHbIe yueHnkamu U nocienosarensimu A.C. HapunbsiHu B o0nactu pa3paboTKH
MH()OpPMALMOHHO-aHATUTUYECKIX WHTEPHET-PECYPCOB, METOAOB U CPEACTB co3laHusi uHTe/uekTyanbubix CIIIIP,
MO3BOJISIIOT MPEIOCTaBUTh IHPOKOMY KPYTY IOJIb30BaTelIe JOCTYI K TeM METOJaM M MPOrPaMMHBIM CHCTEMaM,
KOTOpbIe ObUH pa3paboTansl o pykoBoacTBoM A.C. HapuubsHm.

B MICHU CO PAH pa3paboTtaHbl cpeacTBa KOMITIEKCHOW MOIEPKKH COo3anust HHTeeKTyanbHbix CIITIP —
MOCTPOeHBI OHTOJNOTHA obnactu 3HaHWMH «[lomnmepxka mpunsaTHs permenuit» (ITIIP), Gasupyrommuiics Ha 3ToMH
OHTOJIOTHH WH(pOopManMoHHO-aHanuTHaeckuii pecypc (MAUNP) u penosutopuii meromos IIITP. Onrtonorus IIITP
BKITIOYaeT (parMeHT, OMMCHIBAONNi MeTo H-Bhruncienuii u cBs3anHble ¢ HUM moHATHA (puc. 1). Cam merox u
pealu3yrolue €ero MNporpaMMHBIE CPEACTBA, BCTPOEHBI B pemnosuropuil Meromos IIMIP. A MAWP TIIIP
[12]npenocraBnsieT MUPOKUiT CBOOOIHBIN HOCTYI K OHTOJIOTHH, K KOHKPETHBIM OOBEKTaM, CBSI3aHHBIM C METOJOM
H-Bpruncnenuii, K mporpaMMHBIM pean3anysM 3TOr0 METO/1a U IPOrpaMMHBIM CHCTeMaM, 0a3upyIOIIMMCS Ha HEM.

Ha puc. 4 mokazana crtpanmna MAWP IITIP, ma xoropod mpenctaBieH MeTon H-BeruucieHuid, ero
CBOHMCTBA, CBSI3M C JpyrUMH MeTojamHM M (opmanm3Mamu. Ha cTpaHume mnpeacTaBiieH CIHCOK IyOJHMKALUi,
ONHKCBHIBAIOLINX JAHHBIH METOJ, TEPCOHBI, PAa3BUBAIOLIUE €ro, peIlacMble UM 33Ja4d U peaau3yIollhe €ero
nporpamMMHbIe cucTeMbl. [lonbp30BaTens, BEIOPAB Ty MM MHYIO CUCTEMY, HOJIYYUT MH(POPMAIHIO 00 3TOH cUcTeMe,
UHCTPYKLUU 110 €€ IPUMEHEHUIO U IPUMEPHI €€ UCTIOJIb30BaHMUS.
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V1. BbIBO/IbI M 3BAKJIIOYEHUE

B mnocnennaee Bpemst cHoBa BEIpoc mHTepec K H-mopmensm. OHM NPHUMEHSIOTCS HE TOJBKO B CHCTEMax
moJyiep Kk TpuHATHA pemeHnit [13], HO W B poOororexHmke [14], B YacTHOCTH TpH pPEUICHUH 3alaud
PEKOTHOCIIMPOBKH MOGHIBHBIX po60TOB [15], mist pactozHaBanust cieH [16] u rpym MOABIKHEIX 00BeKTOB [17].

Omneir mpumeneHns H-mozenei mokasan, 4TO OHHM SBISAIOTCS HE TOJBKO YIOOHBIM BBICOKOYPOBHEBBIM
CpeACTBOM crenu(uKaluy 3afad, HO W MO3BOJIIIOT OPraHW30BaTh BBIUMCICHUS JOCTATOYHO 3(QEKTUBHBIM
cnocoboMm. Ilockomsky B ocHOBe H-mMopmeneil NeXKHUT HeAETEPMUHHUPOBAHHBIA HapaJICTbHBINA BBHIYHCIUTEIBHBINA
nporiecc, 3G PpeKTUBHOCTS MX PaOOTHI MOKET OBITH TOBBIIICHA BO MHOTO pa3 MU pealn3alliiil Ha KOMITBIOTEpax ¢
HapajuleNIbHOM apXuTekTypoil. Hameemcs, 4ro Takas peamm3anus KOTAa-HHOYZb COCTOHMTCS, YTO €mie OoIbIue
pacimpuT obnacts npuMeHeHust H-monenei.

UCTOYHUK ®UHAHCUPOBAHUSA. BJIATOJIAPHOCTU
Pabora BeImonHeHa npu GpuHaHCOBOIH nogaepkke PODU (rpant Ne 19-07-00762).
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O COBMECTHOM JIEATEJIbHOCTH COITAATTMCTUUYECKHUX CTPAH B OBJIACTH CO3JAHUA
BBIYUCJIIUTEJBHBIX CUCTEM HA MOCJIEJHEM DTAIIE (1980-E — HAYAJIO 1990-X TOZ10B)

Buxrop Huxonaesnd 3axapos
®DenepaibHBIA HCccenoBaTenbCKI eHTp «HpopMaTika u yrnpasnenue» PAH, Mocksa, Poccus,
vzakharov@ipiran.ru

AnHoTanus — Jlano kpaTrkoe onucanue KoHuenuun HOBBIX NMOKOJIEHMII BBIYHCINUTE]bHBIX CHCTEM,
pa3padoTaHHON aKaJeMHSIMH HAYK COLMAJIMCTHYECKHMX cTpaH. Padorsl no peanuzaunu KoHuenuumu B 4actu
paspabotox IT9BM BbpInoJHAAMCh B pamkax npodiaembl 1.1.4 «Pa3padoTka U 0CBOeHHe NPOMBIIIJICHHOIO
NMpoUu3BOJCTBa NepcoHAJbHBIX JBM, co3naBaembix B coctaBe EC DBM u CM 3BM» KommiekcHoi
nporpamMmbl Hay4yHo-TexHu4Yeckoro nporpecca (KII HTII) crpan-uinenos CIB. IlpencraBiieHbl pe3yabTaThl
patoT B YACTH CO3JAaHHS B COMATHCTHYECKUX cTpaHax B 1980-e roasl nepconanbHbix IJBM.

KurwueBble ciioBa — KOHUIEeNIus, nNepcoHa/ibHast 3BM, COUATIUCTUICCKUE CTPAHBI.

|. BBEJJEHUE

B 1949 ronxy 6b11 yupexxaen CoBeT skoHoMHYeckoi B3zammornomomu (COB) conuamucTU4eckux CTpaH.
dopManbHBIM HAYaJOM Pa3BUTHA MEXKIYHApPOJHOW KOOMEpallMd COLMAJTUCTHYECKUX CTpaH B objacTu
BBIYUCIIMTCIIBHOM TEXHHMKM MOXKHO cuutath 23  gekabps 1969 roga, xorma ObUIO  MOJIUCAHO
MeXIpaBUTENECTBEHHOE COTJAlmICHHe W 00pa3oBaHa MeXIpaBUTEIbCTBEHHAS KOMECCHSA IO COTPYAHHUYECTBY
COLMATMCTHYECKIX CTPaH B 00xacTu BeranciutenbHoi TexHukd (MIIK BT), yaactaukamu kotopoit sBistiuck HPB,
BHP, I'/1P, Pecnyonuka Ky6a, ITHP, CPP, CCCP u YCCP. B pamkxax COB, HaumHas cOOTBETCTBEHHO ¢ 1968 u
1975 ropna, cymectBoBanmu enunble cucteMsl EC 9BM u CM DBM B kadecTBe COBMECTHOH 0a3bl COTJIACOBAHHOTO
Pa3BUTHA CPEICTB BHIYMCIUTEIHHON TEXHUKH B CONHMAIMCTHUYSCKHUX CTPaHAX. DTH MPOTPaMMbI OBLTH B OCHOBHOM
opuerntupoBatsl Ha Oomsmme OBM (EC DBM) u OBM cpexarero kiacca (CM 3BM). C 1977 mo 1990 rox mox
srugoii MIIK BT u3znmaBanics cOopHuk ctareil "BeruncinurenbHas TEXHUKA COIMATMCTHYCCKUAX CTpaH'", B KOTOPOM
MyOJIMKOBAJIUCH CTaThH O HOBBIX Pa3paboTKax B 00ACTH TEXHUYCCKHUX U MPOrPaMMHBIX CPEACTB. BhInuio B cBet 27
BBITYCKOB.

K maganmy 1980-X ro7oB B MHpE B CBSI3U C TOSBJICHUEM IepCOHATEHBIX DBM Hauancs OyM HCHIONIB30BaHUS
CPEICTB BBIUMCIMTENFHOW TeXHUKH OyKkBanbHO BO Bcex ob6mactsax. B CCCP k 3ToMy BpeMEHH yXe OTUETIHMBO
MPOSIBINIOCH OCO3HAHKE 3aMETHOTO OTCTaBAHUSA OT MHUPOBBIX JIHJEPOB B 3TOM HampapieHuu. B konume 1982 roga B
CTpaHe Ha4aJHCh W3MEHEHH, 3aTPOHYBIIHE M 00JACTh BBIYUCIUTEIHHON TeXHUKH. OOHOBICHHBIM PYKOBOJCTBOM
CTpaHbl ObUT MPUHST LEJbII PsIJl BAXKHBIX PEILICHUH, HAITPABICHHBIX Ha IIPEOIOJICHUE ITOT0 OTCTABAHMSI.

Il. BOCCTAHOBJIEHHME POJIM AKAJJEMUU HAVK CCCP

B 1960-x romax 8 CCCP B pamkax peopranmzannn Axagemun Hayk CCCP (AH CCCP) pykoBoncTBOM
CTpaHbl OBUIM TPUHATHI PEIIEHHS O Iepefave IEeJoro psaa WHCTUTYTOB M3 aKaIeMHYEeCKOrOo B BEJIOMCTBEHHOE
NOAYMHEHHE. B 3HauMTENbHOW Mepe 3TO 3aTPOHYJI0O M O0JACTh BBIYMCIUTENHFHONH TEXHHWKH, YTO OTPHIATENHHO
CKa3aJIoCh Ha Pa3BUTHHU 3TOH oTpaciu. [loHMMaHKe 3TOH CHTyallMy NMPUBEJIO K TOMY, YTO B IIEJISIX BO3POXKICHUS 1
ycwineHus (QyHIaMEHTAJIbHBIX HMCCIEAOBAaHMI B 0ONACTH KOMIBIOTEPHBIX HAayK, a Takke A oOecrnedeHus
TEXHOJIOTHYECKOTO MAPHUTETA B 00JIacTH HHPOPMAITMOHHBIX TEXHOJIIOTHI M BEIYACIATEILHON TeXHUKH 3 MapTa 1983
roga Obut0 TpHHATO pemeHHe 00 oOpazoBamnn B Axkagemun Hayk CCCP  Otnenenust uH(DOpMAaTHKH,
BBIYUCITUTENHHOHN TeXxHukH U apTomatu3aimu (OMIBTA). B cocra OVIBTA Bomm 4eTsIpe paHee CyIIeCTBOBABIIIX
WHCTUTYTA, a TAKXKE IISITh HOBBIX MHCTUTYTOB, CO3JJAHHBIX B COOTBETCTBUH C BBHIITYIICHHBIMH B OJIMH JCHB, 29 MO
1983, mocranosnernsamu LK KIICC u CoBmuna CCCP, B Tom uncie Uucturyt npobiem undopmaruku AH CCCP
(UTINAH).

B nexabpe 1983 B crommme bosmrapun Codum B coOTBeTCTBUM ¢ pexoMmeHmanuedt CoBemmaHus
npeAcTaBuTeNell akageMuid HayK COMMaNMCTHYeCKuX cTpaH coctosanochk | Coemanne KoopauHammoHHOTO CoBETa
aKaZeMuil HayK COIHATUCTUYECKHX CTPAaH MO BBHIYMCINTENbHOW TexHHKe u mHpopmatuke (KCBTul), xoropsri
Bo3rnamn Bune-npesuneHT AH CCCP akamemuk E.II. Bexmxos. Ha 3ToM coBemannn OBIJIO MPUHSTO pelICHHE
opraHu3oBath BpemenHyto pabouyio rpynny (BPI) nmns Beipabotkum «KoHIENIMM HOBBIX TMOKOJIECHHH
BBIYHMCIINTEIBHBIX CHCTEM» B COLMAINCTUYECKHX CTpaHaX MW MPEAJOKeHHMH 00 OCHOBHBIX HAIPaBICHHAX
(yHIaMEHTaTBHBIX M IPUKJIAJHBIX UCCIEI0BaHNI B 00JIaCTH BBIYMCIUTENLHOM TeXHUKH 1 nHpopmaruku (BTull).B
coctaB BPI' Bomwm mnpencraBurenu akaigemuii Hayk 11 commanucrndeckux crpadH — Haponmnas PecryOnuka
Bonrapus (HPB), Benrepckas Haponnas Pecriyonmka (BHP), Commamictudeckass Pecnyonuka Bretnam (CPB),
I'epmanckas [lemokparnueckas Pecriyomuka (I'/IP), Kopeiickas Haponuno-/lemoxparuueckas Pecrryomuka (KHP),
Peciyommuka Ky6a, Monronsckas Hapomnas Pecnmy6muka (MHP), Tlonbckas Hapomnas PecmyOmuka (ITHP),
Commanmuctudeckas Pecriyonmuka Pymeraus (CPP), CCCP, YexocnoBankas Corumannctuieckas Pecrybnuka
(UYCCP). (3ameTnmM, YTO K HACTOSIIEMY BPEMEHH COXPAaHWINCh C NMPEKHAMH HAa3BAHUSMHU TOJIHKO TPH M3 ITHX
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crpan: CPB, KH/IP n Pecnybnuka Kyo6a.) IIpencenarenem BPI' Obin HasHaueH aupektop MHcTHTyTa mpoOieM
undopmarukn AH CCCP bopuc Hukonaesiny Haymos (Torna — uien-koppecnonneHT AH CCCP, B 1984 r. nzopan
nericreutensHbIM wicHom AH CCCP).

B teuenune 1984-85 rr. xomtekrus cnennanuctoB AH CCCP, akagemuii Hayk pecrryonmk CCCP, akanemuit
Hayk cTpaH Bocrounoit EBpoITs B pe3yibTaTe HHTEHCUBHON COBMECTHOU esATENBFHOCTH paspabdoTan «KoHnenmmio
HOBBIX ITOKOJICHMH BBIYMCIMTENIBHBIX CHCTEM», KOTopas Oblia o/00peHa M yTBepkaeHa B uroHe 1985 r. B [lpare
(UCCP) ma 3-m 3acemanmu KCBTuMl [1-3]. Dra Konmenmust Obuia B ONpENENEHHOW CTENEHH OTBETOM
conuanuctuyeckux crpad Ha nporpammy EDC OCIIPUT u Ha smoHckyro nporpamMmy OBM 5-ro moxonenus. B
Konuenuuu Obumn copMynupoBaHbl OCHOBHbIE HampaBieHus pasButus BTull na nepwox nmo 2010 roxa B
COLMAIMCTHYECKUX CTpaHax W MPEJACTABICHBI TNAaBHBIC HAIIPABICHHS MCCIICNOBAHUA M pa3pabOTOK, KOTOpPHIC
CJIE/IOBAJIO MPOBECTH, YTOOBI MOJYYHUTh HOBBIE KauecTBAa HH(OPMAIIMOHHBIX U BEIYHCIUTEIILHBIX CUCTEM.

I11. KOHLEILIKS HOBBIX ITOKOJIEHUM BIYUCJIUTEIBHBIX CUCTEM
Ceifuac, yepe3 35 neT, MpeACTAaBISIET MHTEPEC, KaK TOTAA BHUJCIUCH OCHOBHBIC HANpPABICHUS Pa3BUTHUS
BTuMl na nepuox mo 2010, mo3TOMY MBI IPEICTABAM WX OyKBAJIIFHO B COOTBETCTBUH C M3JI0KEHHBIM B KoHmermmim.
Tematnka (yHZAMEHTAIBHBIX W NPUKIATHBIX HCCICAOBAaHMH, HEOOXOOMMBIX IS CO3IAHUS BBIYUCIUTEIBHBIX
CHCTEM HOBBIX NIOKOJICHUH, BKITIOYAET CIEAYIOIINE OCHOBHBIC HAPABICHNUS:
1. Apxutekrypa OBM U BEIYUCIUTEITBHBIX CHCTEM
1.1. PasBurHe TpagUIMOHHBIX apXUTEKTYP
1.2. Co3pmanue cucrteM OONBIIONW TPOWU3BOJUTENFHOCTH C BBICOKOW CTENEHBIO Iapajlielii3Ma Ha OCHOBE
HETPAIULIHOHHBIX apXUTEKTYD
1.3. Cnenmanu3upoBaHHBIE MAamIWHBI Ui 0a3 3HAHWH, ANANTHBHBEIX W OOYYAIOMIMXCS CHCTEM, OOpabOTKH
CHUMBOJIOB U M300pakeHuit
1.4. ApXuTeKTypHbIE METOABI 0OECIICUeHHUs HAICKHOCTH BHIUHUCIUTEBHBIX CUCTEM
1.5. CucremHO-IOTHYECKHE BONPOCH OPTaHNU3ALMN CBS3H BHYTPH BEIYHCINTEIHHOTO KOMIUIEKCA
2. Pacnpenenennbie BerauciutenbHbie cuctemMbl (PBC)
2.1.  Annaparnslie cpeacrsa PBC
2.2. Onepanmonnsie cucteMsl st PBC
2.3.  PacmpeneneHHbIE CHCTEMBI YIIPaBICHHUS 0a3aMH JaHHBIX
2.4. Tlonp3oBaTenbCcKHe HHTEPGEHCHI
3. Anropurtmsl 00paboTKi HHpOpMAIMK Ha 0a3e HOBBIX apXUTEKTYPHBIX PEIICHUN
3.1. Co3pmanme airopuTMoB, OPHEHTHPOBAHHBIX HA MapauICNIbHBIE BBIYUCICHUS, W METOJOB OIEHKH HX
3¢ PEKTUBHOCTH Ha MAIlIMHAX C Pa3HOI apXUTEKTypOn
3.2.  Co3pmaHue 9BPUCTHYECKUX AJITOPUTMOB pelieHHs ciiabo opMann3oBaHHbIX 3a/1a4
3.3.  Pa3paboTka mapauiedbHbBIX alTOPUTMOB 00PaOOTKHU JIMHTBUCTHYECKOW 1 CHMBOJIBHON HH(POPMALIUU
3.4. Co3naHue MHTEPBAIBHBIX AITOPUTMOB PELICHUS YHCICHHBIX 3a1a4
3.5. Pa3Burtune u COBEpILICHCTBOBAHHE METO/IOB 1 TEXHOJIOTUHU BBIYMCIUTELHOTO AKCIIEPUMEHTA
4. Co3pmaHue ¥ COMPOBOXACHUE MporpaMmMHoro ooecreueHus (I10)
4.1.  Texnonorus pa3paboTKH U aBTOMaTu3anus cosnanus I10
4.2.  HHcTpyMeHTabHBIC CpEACTBA (OKPYKEHHE MPOrPAMMHUCTA)
4.3. Hapnexnocts [10
4.4. MoburpHocTh [10
45. Oo0ecneueHne NporpaMMHON COBMECTHMOCTH HOBBIX DBM ¢ cymecTByronmmu
4.6. Tloamepskka >ku3HEHHOro nukia [10
4.7.  Crangaptuzanms npukiagHoro [10
4.8. bazosoe [10
5. baza 3nanuii, aganTuBHBIE U 00YJIAIOIIHE CHCTEMBI
5.1.  CoszpaHue Mojeneil peCTABICHNS U NCIIOJIb30BAHMS 3HAaHUH
5.2.  Cozmanue MoJenel mporeccoB 0OyIeHUs U pelIeHus 3a1a9 (pooaem)
5.3. MouenupoBaHie MEXaHU3MOB MbIIIUICHHS
5.4.  CoznmaHue 3KCHEePTHBIX CUCTEM
5.5. CosznaHue cucreM pacro3HaBaHUs U TOHUMaHUs 00pa3oB
5.6.  MexaHU3MBI JIOTHYECKOTO BBIBO/IA M IPUHATHS PELICHUH
5.7.  Cucremsl ynpasieHns 6a3aMy 3HAHUN
5.8.  Cucremsl ynpasieHus 6a3aMu JaHHBIX
5.9.  Jlmanorosble cucTEMBI 00y4YECHUS
6. Meroas! 3amKTH HHGOPMAIIUH B CHCTEMaX 00pabOTKH TaHHBIX
6.1.  MeToxbl 3aIIUTHI OT HECAHKLMOHUPOBAHHOTO AOCTYIIA
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6.2.  Meroasl 0OecIeYeHHS IIOMEX0YCTONYNBOCTH
7. BHemrHue 3anmoMuHaroImKe yCTpoiicTBa
7.1. Pa3BuTHe MeTO10B MarHUTHOH 3ammucH HHHOpMAIHH
7.2 Pa3BuTie MeTOI0B ONITHYECKOI W MAarHUTOONITHYECKON 3aITiCH HHPOPMAITII
7.3.  Pa3BurHe MeTOJOB XpaHEeHUs] HHPOPMAIIMHU HA MOJYNPOBOIHUKOBEIX BUC
8. HoBble npuHIMITEI HOCTPOSHHUS MTEPUPEPUITHBIX YCTPONUCTB
8.1. Pa3paboTka METOI0B ¥ TEXHOJIOTHH CO3/IaHUs YCTPOUCTB BBOJA/BHIBOIA
8.2.  Pa3zpaboTka METOZOB M TEXHOJOTUH ISl CO3/IaHHsI HOBBIX 3aIIOMHHAOIIMX CPEl
9. Cpencrsa MHTEUIEKTyalH3aluKl HHTEp(deiica «UemoBeK-MalllnHa))
9.1.  VHTepakTuBHBIE CPEACTBA MHTEIUICKTyaIN3aIlMH HHTEp(eica «IeT0BEK-MaIIHA
9.2. CpeactBa wWHTe/UIEKTyanu3almu WHTEp(deiica «JelOBEK-MallNHA», OPHEHTHPOBAHHBIE HAa KOHEYHOTO
nojas3oBarens O9BM
9.3. BB0A/BBIBOA pedeBOii M 3pUTENBHOIN HHPOPMALIUT
9.4. TIIpoGyieMBI 5prOHOMHUKH W HHTEIUICKTYATBHBIX paO0TINX MECT
9.5.  BBoa/BbiBOA MH(OpMALMK Ha €CTECTBEHHBIX SI3BIKAX
10. DneMeHTHO-KOHCTPYKTHBHAs 0a3a
10.1. Cozmanue >1eKTPOHHOI A1eMeHTHOH 6a3s1 IBM HOBOTO MOKOJICHUS
10.2. CozpaHne HOBBIX MOJIYNPOBOJHMKOBBIX MaTE€pUaIOB AT CPEACTB BEIYUCIUTEILHON TEXHUKA
10.3. Co3znanue mpuOOpPOB Ha HOBBIX (PU3UUECKHUX MPUHIIMIIAX
10.4. Pa3BuTHE METOIOB MOJICKYIIIPHOI SIIUTAKCHU
11. ABromaTH3anus MPOEKTUPOBAHMS U H3TOTOBIEHHE cpeacTB BT 1 KoMIoHEHTOB
11.1. Cucremsl apromatu3anuu Jsormdeckoro mnpoektupoBanusi CBUC u cpencts BT (s3bIku omnucaHwus,
CpeACTBa MOJICIUPOBAHHUS M BEpUPHKAIHHN)
11.2. CucreMBl aBTOMATH3aLHHU IOCTPOCHUS TECTOB
11.3. Meroabl co3aHUs JOCTATOYHO MOJHO JUATHOCTHPYEMBIX CXEM
11.4. Cucremsl pa3pabotku Tononoruu CEUC
11.5. Cucrembl KOHCTPYKTOPCKOTO NMPOEKTUpOBanus cpeacts BT
11.6. Tmbkme aBTOMATH3UPOBAaHHBIC CHCTEMBI H3TOTOBICHUS 1 KOHTpoist CBUC
11.7. T'uOkue aBTOMAaTU3UPOBAHHBIE CHCTEMbI U3TOTOBIICHUS U KOHTPOJIst cpeacTB BTull
11.8. ba3bl 3HaHMIT ¥ SKCTIEPTHBIE CUCTEMBI B 00JIACTH BBIYUCIUTEILHON TEXHUKH
OTH HanpaBJICHUS UCCIEIOBAHNI OTHOCITCA K YEThIpEM 00TIacTsIM:
— Pa3paboTka apXUTEKTYpbl U TEXHHUECKUX CPEICTB HOBBIX OKOJICHUH
— PazpaboTka 37€MEHTHO-TEXHOJIOTHYECKONH O0asbl Ul MPOEKTUPOBAHHS M M3roToBiIeHHs OBM
HOBBIX ITOKOJICHUH
— Pa3paboTka Teopuu 1 aNTOPUTMOB PEIIEHHS 3a1a4 UCKYCCTBEHHOTO MHTEIUIEKTA U TPaIUI[MOHHBIX
BBIUMCIIUTENBHBIX 3a7jad Ha D BM HOBBIX OKOJICHUH
— PazpaboTka TEXHOJIIOTHH CO31aHHS M CONPOBOXKICHUS MporpaMMHOro obecriedenns OBM HOBBIX
NIOKOJIEHUH
B KoHuenunu HOBBIX TOKOJEHHH BBIYMCIMTENbHBIX CHCTEM OBUIO JETaJbHO OOOCHOBAHO COJEp)KaHHE
HEOOXO/JMMBIX HCCIEOBaHUH U NpUBEJEHa TeMaTHKa (yHIAaMEHTAIbHBIX M IMPHUKIAJHBIX PadOT M O0XHAaeMbIe
pesynbratel 3THX HUP. [lo kaknoMy IyHKTY yKa3bIBaJCs TaKKe IPEANONaraeMblii IKOHOMHYECKHHA 3(QEKT.
Brmonnenne KoHnenmmu npeanosiaraiocsk MPOBOANUTE B BHIE NECATH KOMIUIEKCHBIX HaydHbIX mpoektoB (KHII),
OCYILECTBIIIEMBIX MEXIyHAPOAHBIMU HUCCIIEIOBATEIbCKIMHU KOJUIEKTHBAMMU:
—  Cucrembr o6pabotku 3Hanmii (KHIT-1)
—  Cucremb 06paboTku n306paxenuii n MammaHas rpaduka (KHIT-2)
—  CucTeMbl aBTOMaTH3alMH IPOSKTUPOBAHHUS BEIMUCTUTENbHBIX cucteM (KHII-3)
— Ceru OBM (KHII-4)
—  CucreMmsl iepcoHaNbHBIX KoMiboTepos (KHII-5)
—  Orxkaszoycroituussie cuctembl (KHII-6)
— Hosble BHelHKe 3anomMuHaromye ycrpoiicrsa(B3Y) (KHII-7)
—  Texuonorus mporpaMmHuoro obecreuenuss IBM HoBbix mokosennit (KHIT-8)
— HoBble anropuT™BbI B apXUTEKTYpbl 00paboTku uHpopmarn (KHIT-9)
—  YuyebHas unpopmaruxa (KHII-10)
Just pykoBoacTBa peanuzanueil Konnenmuun B kauectse padouero oprana KCBTul Gbuta oprann3oBana

Komuceus no HOBbIM moxosieHusiM BerauciutenbHblx cucteM (KHBC), npencenarenem xotopoit Obul Ha3HaueH
akagemuk b.H.HaymoB. B kauectBe ocHoBHo# 3amaunm mnepen KHBC Obuia mocraBneHa 3amaua oOecriedeHHs
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NPaKTUIECKOW peanu3alid IPOEKTOB C HCIONB30BAaHHEM BCeX J(PQPEKTUBHBIX (OPM MEXKIYHAPOIHOTO
COTPYJHHYECTBA — OPraHU3alUN MEXIYHApOJHBIX HHCTHTYTOB M JaOOPaTOpHH, NMPOBEICHHS MEXKTYHAPOIHBIX
KOH(epeHINI 1 CUMIIO3UYMOB, CO3/IaHHE CIELUAJIBHOTO XypHana, Myoaukanus cOOpHUKOB | 1p. B cooTBeTcTBHM
C NPUHATHIMU pemeHusAMH B 1988 rony B LIeHTpalbHOM MHCTHTYTE KHOSPHETHKH M MH()OPMALMOHHBIX MPOLIECCOB
(bepnun, T'ZIP) wusmaremsctBo “Akademie-Verlag Berlin” wauamo wu3gaBate «KypHaa HOBBIX MOKOJICHHUI
BBIYHCTHTEBHBIX cucTem» (“Journal of New generation Computer systems™). B Hem ocBelasncst X0/ BBITOTHCHUSI
pabot no peanuzauuu KoHnenmuu. 3TOT >KypHald BBIXOIWI A0 cepeauHbl 1991 ronma, Korjga IesTENbHOCTH 110
peamm3anun KoHnmenmnu (akTHdeckn NMpeKkpaTwiiach B CBSA3M C M3BECTHBIMH M3MECHEHHSIMH BO MHOTHX CTpaHax-
yJacTHHKaxX. Beimumm B cBeT 14 HOMEpOB KypHaia.

IV. AEATEJLHOCTD B OBJIACTU CO3JAHUSA ITEPCOHAJILHBIX KOMITHIOTEPOB
Bonpocamn co3faHusl MEpPCOHATBHBIX KOMIIBIOTEPOB B paMKax peann3anun KoHIENINHM 3aHUMAalIHCh B
pamkax KHII-5 «CucteMsl mepcoHaIbHBIX KOMITBIOTEPOBY. 3a1auil ObUTH C(OPMYITHPOBAHBI KaK
IMacriopT npoekta «CHCTEMBI TIEPCOHATBHBIX KoMIbIoTepoBy» (KHII-5)
PyxoBogurens npoekra — Jlannay 1.5, (MIIMAH, r. Mockga).
Tl'onosnas opranuszanus — UITMAH
OtBercTBeHHbIN UcionHuTENs — CCCP
Coucnonaurenu: HPb, BHP, I'’IP, KH/P, MHP, ITHP, UCCP.
B pesynbraTe npoekTa JOIKHBI ObITh:
—  OmIpeaeseHbI 00JIACTH U METO/IbI UCTOIb30BaHMs [TK HOBBIX OKOJICHHIA;
—  BbIpaboTaHsl TpeOoBaHus K nponsBoauTensHocTH [TK mutst pa3nnaHbIX o0macTei NCTIONb30BaHUS;
—  paszpaboTaHbI YeJIOBEKO-MaIMHHbBIE HHTEP(EHCHI, oOecneunBatomue ncroas3osanue I1K;
—  pa3paboTaHbl IPOEKTHI co3AaHus nepcnekTuBHbIX [1K.

OCHOBHBIE 3TaIlbl PadoT:

— HUccnemoBanne obnmactell NMPUMEHEHUS W OIpeneleHHe TpeOOBaHWI K IMPOWU3BOAUTEIFHOCTH,
00beMy MaMsTH, apXUTeKTYpHbIM pemenusM [TK — 1986/1988 rr.

— MHccaenmoBanmeM METOMOB peElIEHUS 3a7ad HCKYCCTBEHHOTO HWHTEJJIEKTa M BO3MOXHOCTH HX
peamu3anyn Ha [IK — 1985/1988 rT.

— HccnemoBanme u pa3pabOTKa HOBBIX YEJIOBEKO-MAIIMHHBIX HMHTEP(EHCOB, 00Jeryaronmx
obmienne ¢ K 1 MCMONB3yIOIMKX HOBBIC CPEICTBA BBOA/BBIBOMA (PEUH, U300PAKEHUS U T.1I.) —
1986/1989 rr.

—  HccnenmoBanue u pa3paboTka METOIOB OOeCIIeYeHUs] MOOMIBHOCTH MTPOTPAMMHOTO 00eCTicueHHS ¢
nenbio neperoca [10 cymectByronux 1K Ha ITK HOBBIX nokosneHuit — 1985/1988 rr.

— HUccnemoBanme u pa3paboTKa CpeACTB omucaHus apxXUTeKTypsl IIK HOBBIX ITOKOJCHHH —
1985/1988 rr.

— MHccaenoBanme u paszpaboTka CTpYKTypbl M cocTaBa mporpammHoro otecrnedenus [1K HOBBIX
ITOKOJIEHHH, a TaK)Ke MOJIEIEH OTAEIbHBIX €ro KOMIMOHEHT — 1986/1990 rr.

— Paspaborka npoekra 1K HOBBIX mokonernit — 1986/1990 rr.

IMpoekT ucXoua U3 MPOrHO3a IMUPOKOTo ucnonb3oBanus [TK Ha kax oM paboyeM MecTe U BO3MOXKHOCTH
MOJKIIIOUEHHST UX K HH(DOPMAIMOHHBIM M BBIYHCIHMTENIBHBIM CETSIM Ul JOCTyNa K OaHKaM JNaHHBIX M 3HAHHI
oOmrero monp3oBaHus. McciemoBanuck MeToqsl oOecnedeHnss MOOWIEHOCTH Tporpammuoro obecneueHus (I10),
pa3pabaTbIBAITUCh CPEACTBA OMHCAHUS apXUTEKTYPBI, CTPYKTYpa U COCTaB mporpaMMHoro obecrnedenus [1K HOBBIX
MIOKOJICHUH, HOBBIE YeJIOBEKO-MaIIMHHbIE HHTEpdENCcH, oOecieunBaromye BBO 3aIaHUI M 3aIIPOCOB K CHCTEME Ha
SI3BIKE, OJIM3KOM K €CTECTBEHHOMY.

OOmue WTOrM BBINOJHEHHBIX pabOT — pa3paboTaHbl MakeTHble 00pasibl 32-paspsuueix [1OBM Ha
MUKporponeccope tuna 80386 u mepeaansl Ha 3aBOJBI I M3TOTOBJIEHUs MUKponponeccopa RISC-apxuTextypsl,
TpaHCHbIOTEpa. Peamm3oBana abcTpakTHas MallHA C pacIIUpPsSEeMBIM HAaOOpOM KOMaHA Ui peIICHHS 3a1ad
nckycctBeHHoro uHTemiekra (YCCP). Pa3paborana yHuduimpoBanHas oneparuonnas cuctema (YOC) mnst 16-
paspsaaeix [I9BM, Ha TOT MOMEHT MO pSAAY XapakTEPUCTUK TNPEBOCXOAMBIIAS BCE HMEIOIMIMECS Ha PBHIHKE,
mobuisHas OC tuna Unix, tunossie ITIIT g IIDBM.

BpeMms noareepanio NpaBWIbHOCTb OLEHKH poiu U MecTa [IK B cucTeMax HOBBIX TOKOJIEHUH M ONIEPEINIIO0
caMble CMeJble TPOTHO3BI B YAaCTH PACIpOCTpaHeHus u uctonb3oBaHus [1K.

Konmernmus crama BaKHOW COCTaBHOH 4YacThio KOMIUIEKCHOW MpOrpaMMbl HAYYHO-TEXHHYECKOTO
nporpecca (KIT HTII) crpan-unenos COB, paboTsl 110 peanu3anuy KoHIEMIMH BBITOTHINCH B COCTaBe MpodiIeM
1.1.4 «Pa3paboTka ¥ OCBOEHHE MPOMBINIICHHOTO MPOU3BOJICTBA MEPCOHANBHBIX DBM, co3maBaeMbIX B COCTaBe
ECOBM u CM OBM» u 1.1.9 «IlpoBeaeHne GpyHIaMEHTATLHBIX HCCIEAOBAHUN M CO3JaHHE HOBOTO ITOKOJICHUS
BBIYHCIUTENHLHBIX CHCTEM». B paboTax mo 3TuM mpoOiieMaM MpuHUMaId ydactue Oosee 60 opraHu3amuii cTpaH-
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y4acTHUIL cornanienus. Pabora mo 3tuM mporpammam Benach 10 1991 roga — roga pacmaga CCCP u camoro COB.
Paboter opranmzanuit B CCCP koopamHMpoBaMCH co3gaHHBIM B 1985 rogy MekoTpacineBbIM Hay4qHO-
TexHU4YecKuM KomiuiekcoM «Ilepconansaeie 9BM» (MHTK I1DBM), rae ronosnoii oprannzanueit 6su1 UTTMAH.

PaGotsr B pamkax KHII-5 BEIOTHSITICE B TECHOH KOOPAMHANINHN C pabOTaMH, BHIOJIHSIBIIUMICS B COCTABE
npobaems! 1.1.4. B otuete 3a 1988 rox ormedanocs, uro mo mpobieme 1.1.4 NTTMAH, xak KOOpAHHATOP 3aJaHus,
COTpYJHHYAET C Hay4yHO-TeXHHYeCKMMHU opranuzanusmu 8 crpad (8 HPb — UMIIT, UTKP; 8 BHP — Buzeoros,
CKU; T'AP — HIT «Pobotpon»; Kyba — MHCAK; ITHP — Mepa, UMM, Bneepo; CPP — UTUM; CCCP — MHTK
«[13BM»; UCCP — BYBT). Ha 29 3acepanun MIIK nmo BT (maii 1988 r.) mpunsto peuienue o6 oOpazoBaHUH
T'onoBHolt cexuuu cnenuanuctos no II9BM (I'C-5) B cocraBe KommnekcHoro CoBeTta I'maBHEIX KOHCTPYKTOPOB
(KC I'K) MIIK no BT. Ot pa6oueii rpynmst o [I3BM npeacraBurensimu BKC 'K Obuin Ha3HauEHSBI:

ot HPb — Kupun bosuos, qupextop UMIIT

ot BHP — Ene I'an, 3am. PykoBogurens naboparopun CKU

ot I'//IP — Xanc-T'eopr IOHrHHKENS, mupekrop cnemobmactu HIT Poborpon Onexrponmk Kapi-Mapkce-
rant

ot [THP — bponucnas [1uBosap, nupexkrop UMM

ot CPP — Tubepro Nnun, 3am. Aupexropa HUMBTU (MTUN)

ot CCCP — bopuc Haymos, nupextop UITMAH

or YUCCP - Kapon Xopsar, 3aMm. Munuctpa @enepanrbHOI0 MUHHUCTEPCTBA 3JIEKTPOTEXHUYECKOU
MPOMBIIIIICHHOCTH.

O macmTabe u XxapakTepe BEIIOJHEHHUS COBMECTHBIX pa0oT B paMkax co3fanus [I9BM mo mpobmeme 1.1.4
MOXHO CYIWTh IO CBEICHMAM, oImyOsmkoBaHHBIM B [4] (puc.l). IlpuBeneHsl naHHBIE, XapaKTEPU3YIOLINE
pe3ynbTaThl coTpyaHndectBa crpan-wieHoB MIIK mo BT B paspabotke m mpousBoactse [IDBM u ux ocHamieHne
COOTBETCTBYIOIINMH NepH(epUItHBIMI YCTPOHCTBAMH.

B otuere MHTK «Ilepconansarie O9BM» 3a 1989 rox otmeuanocs: mo mpobneme 1.1.4 «Pa3paboTka u
OCBOEHHE POMBIIIJIEHHOTO IPOM3BOACTBA NepcoHanbHbIXx DBM, co3naBaembix B coctase EC 9BM u CM OBM» 3a
1986-1989 roas! ObUIM pa3paboTaHBl M MPOILTH COBMECTHBIE MCHIBITaHUSA 28 mepcoHambHBIX OBM. Ilo crpanam:
HPb - 10 (EC- 7, CM - 3), BHP - 5 (EC), I'’IP — 1, IIHP — 3 (CM), CPP — 4 (CM-3, CII-1), CCCP — 3 (EC),
YCCP - 2 (CM). Bzaumuo nocrasisumuch B 1989 r. 6 Tamos [I9BM. Pa3paboTtku 3agacTyro IyOIupyoT OpyT Apyra,
C JIpyroi CTOPOHBI, OMHOTUIIHEIE DBM He MONHOCThIO COBMECTUMBI. DYHKIIMOHATBLHBIM TPOTOTUIIOM 3THX [IOBM
B ocHOBHOM siBjisitorcst IBMPC/XT, AT u ux MoauguKanum.

3HAaYUTEIBHBIH 00beM PadOoT BEHIONHSJICA B YaCTH CO3JaHHS MporpaMMHoro obdecrneuenus it [I9BM, Ho
B JIaHHOM CcTaThe He Oy/eM Ha 3TOM OCTaHABIUBATHCS.

B 1989 romy Benyumumu chneuuanucraMyd HaydHo-uccienoBaTenbckux uHctuTyToB AH CCCP u
MUHHCTEPCTB PaIro M 3JICKTPOHHOW MPOMBINIICHHOCTH, TIPHOOPOCTPOCHHUS U MPOMBIIIICHHOCTH CPEACTB CBS3U
OpuTa paspaboTtana KoHmenmws co3aaHus IepCOHATBHBIX (MTPO(ECCHOHATBHBIX U MKOIBHEIX) DBM B 1989-1990 1T
n Ha mepuoa o0 1995 r. llo 1991 rona pa3paboTka u opraHu3anys MPOU3BOJCTBA MEepcOHATBHBIX DBM B cTpane
npoucxoamiu B cootBeTcTBuN ¢ Konnennueit u I[Iporpammoit MHTK «Ilepconansnsie 9BM». Ho yxe B 1991 rony
B CHUTY CJIOXKHBILEHCS MOTUTUKO-3KOHOMUYECKOI CUTYaIlMH CTaJIO SICHO, YTO MHOTHE IIYHKTHI IPOTPaMMbI HE MOTYT
ObITh BhITIOTHEHBI. [locie coObiTuii ocenu 1991 rona curyaius emie 60j1ee 000CTPUIACS.

Jo 1991 roma coTpynHMYECTBO C OpraHM3alMsAMH cTpaH BocTtouHoit EBpomsl mpomcxommno mo ABYM
npobaemam KIT HTTI COB: 1.1.4 u 1.1.9. Ha mexxayHaponnsix coBemanusx ['C-5 (Pymbraus, r. Cunas, mapt 1990
r. u bonrapus, r. Codust, HostOpp 1990 r.) u KC BTU (I'/IP, r. Bepsun, maii 1990 r.) ObUTH BBICKa3aHbI MOXKETAHUS
MIPOIOJDKUTH MHOTOCTOPOHHEE U IBYCTOPOHHEE COTPYAHUYECTBO M OBIIN OIpEesICHBI HAPaBICHUS JAeITeIbHOCTH
Ha TepcrekTuBy (B ToM umcie 1o nposeneHuto HUP B obmactu I19BM mo 1995 r.). Onnako pocmyck CoBera
OKOHOMHUYECKOH B3amMmoroMomy BbBI3Bal KOPEHHBIE H3MEHEHHS BO BHEITHEOKOHOMHUYECKHX OTHOUICHHSX C
BXOJMBIIUMH B HEro CTpaHaMH, YTO NPHUBEIO B pPE3yJNbTare K PE3KOMY COKPALIEHHIO Hay4YHO-TEXHHYECKOTO
COTPYJHHYECTBA C HUMH, HApYIICHUIO CBsA3EH 110 KOONIEPUPOBAaHHBIM ITOCTaBKaM H T.JI.
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Ta6auiwa Xapakrepucruku [3IBM,

NpOWEAMINX COBMECTHbIe HCNbITanMst B 1984—1988

Ir.

1 Crpana- |CoBMmecTHble ug § E B3y
fsem | #rorosu- |uemmanns,| iponeccop EE [ Bx | Bl e Ko | M TGdone | O
&8 | 38 |28
ECI1831 HPB 1986/02 |K1810BM86 (4,77 | 640 32 |[HIM]I x 4/6 25 X 80 au./usernoit |J0OC IIK.1
X 2/HMI
EC1832 HPB 1986/02 |18088-2 4,77 640 40 [HTMI x 1/6 640 X 200/us. CP/M-86
X 2/HM] 320 x 200
CM1911 HPB | 1986/04 [K1810BM86 | 5| 640| 48 |HTMI x J10C-86
. X 2/HM[I
CM1901 HPB* | 1986/12 |U880D 4| 64| 4|2 x 360 JIOC MUKPO
CM1916 HPB 1987/07 |K1811 512] 16 {2 x 400/5 24 % 132 u/6 OS/PRO
EC1839 HPB 1987/07 [K1810BM86 4,77 | 640| 48 |2 x 360/20 4/6 25 X 80 3u./usernoit |MUKPOC 86
EC1838 HPB | 1988/04 | 180286 6| 640| 64|2 x 360/20 320 x 200, CGA MHKPOC 86
EC1847 HPB 1988/04 | 18088-2 81 640| 64 |2 x 360/20 320 X 200, EGA J0cC 3.1
EC1847.01 HPB 1988/04 | 18088-2 8| 640 64 |2 x 360/20 320 % 200 XENIX, 10C
EC1830 BP 1984/12 | 18088 4,77| 256 48|12 x 360 25 X 80 3H., 3esenbiil J0C 2.0
EC1833 BP 1985/12 | 18088 4,77 256 | 482 x 360/20 q/é 24 X 80 3n./usernoit |J1OC 2.0
EC1833.01 BP 1987/12 | 18088 4,77| 256 482 x 360/20 320 X 200 [ooc 2.0
EC1843 BP 1987/12 | 18088 4,77| 704 | 48 {2 x 360/20 320 % 200 MS DOS 2.0
EC1844 BP 1987/12 | 180286 4,77 | 512| 482 x 360/20 320 x 200, EGA MS DOS
EC1844.01 BP 1987/12 | 180286 7,20 (2000 | 48 |2 x 360/20 320 x 200, EGA MS DOS
e ——————————————————i
EC1861 BP 1988/12 (180386 16 | 8000 (128 {2 x 1200/40 320 x 200, EGA DOS 3.2
CM1904 rap 1985/12 |U8SOD 4| 64| 4|2 x 720 a/il 24 X 80 SCP, BROS
CM1910 rap 1985/12 |K1810BM86 5| 768| 48 (2 x 1200/40 a/u 24 % 80, 640 X 480 |MHKPOC 86
EC1834 rap 1987/12 |K1810BM86 | 4,92 640 48 |2 x 720/40 640 X 480 - JICP 3.2
CM1905 P 1985/12 [18080 21 64 8 a/u 24 X 80 CP/M
CM1909 np 1985/12 |K1810BM86 | 4,77 | 512 32 [HTMIL
CMI1914 P 1986/12 |K1810BM86 4,77 | 640| 32 |HIMI X 2 MUKPOC 86
CM1915 P 1986/12 |[MS1601 6,67| 256| 32|HIMIO x 2 MHUKPOC 86
CM1907 P 1987/12 |K1810BM86 5| 512 482 % 200 20 X 80 4/6 MHKPOC 86
(EC5074)
CM1902 PP 1985/11 |K580HK80 2| 64| 2|2 x H'MIO 25 X 80 CP/M
EC5082
CM1908 PP 1985/12 |K1810BM86 (4,77 128| 32 (Hrm
CM1917 PP 1986/12 |U88OD 4 64| 4|HrMIO 20 X 80 a/u MUKPOC 80
CM1918 PP 1986/12 [M8 1| 64] 16
CM1919 PP 1986/12 |K1810BM86 (4,77 | 256| 32 [HrMI 340 x 200 MS DOS
EC1840 CCCP | 1986/12 |K1810BM86 |4,09| 256 | 64 |2 % 360/20 340 x 200 MS DOS
EC1841 CCCP 1988/02 |KI810BMS86 [4,09| 512 32|2 x 360/20 340 x 200 MS DOS
CM1903 YCCP | 1985/12 [MHB8080 2| 64| 8 256 X 256 CP/M
CM1912 YCccCpP 1985/12 | 18088 4,77| 640| 64 |2 x 360/5 640 X 200 MS DOS
CMIi913 YCCP 1985/12 |K1804BC1 [4,77| 256 384 X 256 ®OBOC
CM1924 YyccP | 1987/12 |18088 4,77| 640| 40|2 x 250 640 X 200 MHKPOC 86
CM1922 YCCP | 1988/12 | 18088 4,77| 640| 40|360/20 640 % 480, EGA MS DOS 32

TCXHUKMU.

Xapaktepuctukm M3BM, npoweawmx coBmecTHble ucnbitTaHna B 1984-1988 rr.

V. BbIBO/JIbI U 3AKJTIOUEHUE

1. B pabore KHBC, pykoBoaumoii akagemuxoM b.H. HaymoBBIM, yanock yBUIETh TJIaBHOE CPEId MHOTHX
Jerajgell W cAenaTh akUEHT Ha CO3J4aHHME CHCTEM HOBBIX IOKOJEHMH, a HE TOJNBKO CPEACTB BBIYHCIMTEILHOM

Puc. 1.

2. Beumn YCTAHOBJICHBI CBA3U MEXAY OTACIBHBIMU HMPOCKTAMHU ITYTEM 06’BGI[I/IHCHI/I$[ HnX B KOMIIJICKCHBIC
TIPOEKTHI, KOTOPBIE, B CBOIO O4Y€PEND, OBLIN TaK)KE€ TECHO B3aUMOCBSI3aHbI.
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3. PaboThbI, BBHIMONHSBIINECS B pAMKaX KOMIUICKCHBIX HAay4YHbBIX HMPOEKTOB, ObLJIM aKTHBHO BOCTPEOOBAHEI
HAYYHBIMH W TMPOMBIIUICHHBIMH OpPTaHU3aIMsIMH COIHAUCTHYCCKUX CTpaH. Pesynbratel pabor mo KHII
MepeaBaich B HUX JJIs JOPAOOTKU U BHEAPCHHS B BUJIC MAaKETOB, ONBITHO-3KCIICPUMEHTAIBHBIX CHCTEM, [TAKETOB
MPOTpPaMM, aITOPUTMOB, TCXHHYCCKOH TOKYMEHTAIIUH, TPOSKTOB CTAHIAPTOB U IIp.

4. CoBMmecTHass paboTa Hax NPOEKTaMH IO3BONMJIA CO3IaTh AKTUBHO M TIOCTOSHHO paboTaromne
MEKIYHAPOJHBIC KOJUICKTUBBI CIICIUATUCTOB, OOBCIUHCHHBIX OOIIMMHU IEISIMH W 3aJadaMu. B crpaHax-
YYaCTHHKAX Jabopartopuu, paboTaBiiue Mo mpobiemMaM B pamkax KOHIEHIMH, CTAHOBWIMCH TOJIOBHBIMH I10
JTAaHHBIM HATIPABJICHUSM B CBOMX CTpaHaX.

5. Ilourn Bce, 9TO OBUIO 3aJI0KEHO B MPOEKTHl KOHIEMINM, CETONHA KaXXeTCd OYCBHIHBIM — TaK U
JIeTIaloTCsl  COBPEMEHHble HH(OPMAIMOHHBIE M BBIYHCIMTENbHbIE CcHCTeMbl. OfHaKo Hago y4ecTb, 4YTO
pa3pabaThIBaJIMCh 3TH MPOEKTHI Oojee 35 neT Ha3aj, Korja MHOToe He Ka3aloch CTOJIb OYEBHIHBIM (He OBUIO Takon
maccoBoctH [1K, HTEpHETa, IHUPOKOTO pacpoCcTpaHeHUs] MOOMIIBHOI CBSI3H).

6. K 1992 romy MHOroCTOpOHHEE COTPYJHHUYECTBO COLIMATUCTUUECKUX CTPaH MPAKTUUECKU NMPEKPaTHIOCh
B CBSI3U C PaclaZioM COLMAIMCTUUECKOH cucTeMsl u tukBuanueit COB.

HNCTOYHUK OUHAHCUPOBAHUS. BJIATOJIAPHOCTU
Pabora BbInONIHEHA ITpH (PHHAHCOBOI noaepxkke rpanta PODU Ne 18-07-01434.

ABtop Omaromaput lO.A. JlaBpeHIOKa, cOXpaHMBIIEMY IOKYMEHTHI, CBA3aHHBIE C JesTenbHOCThI0 KC
BTuMl.
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MPOTHO3UPOBAHME B PYHETE: BBI3OBHI PHIHKOB U TEXHOJIOT I

Amnppeit IOpreBuu 30T0B
ADJConsulting, Mocksa, Poccus
azotov@adj.ru

Annoranust —Cepenuna  90-X roaoB: ONTHMH3M, OCHOBAHHBIH Ha MaJioM ONbITE, MePHOT
BU3HOHEPCKHMX J0TaJ0K M MeYTAHMil, «MHTepHeT Ha Oepecte». IIpoBaiigepbl MHTEPHET-NOAKIIOYCHHS M
riao6anbubie UKT-urpokn kak ocHoBHbIe ABUTraTe u mporpecca. Pyoe:xx 2000 — mosiBjieHHe MepBbIX METPUK
HHTEPHETA M HAPACTAHHME [ICHEKHBIX IMOTOKOB. YCKOpPeHHe Ppa3BUTHS CEPBHCHOIl M TeXHHYECKOM
COCTABJISAIOIIMX HHTEPHeTa, JocTHkeHUue PyHeToM 3pesiocTH, kak nHAYcTpuH. Pa3nenenue k 2010 ananuruku
M IPOrHO30B Ha (HMHAHCOBbIC M TexHosoruveckue. IlosiBjieHHMe M BIAHAHHE MOOWJILHOH NapagUIMbI
HCIOJIb30BAHMS MHTepHeTa. Peskmii poct uymciaa Haykoemkux paspadorok B obaactu HKT. Ilpodaema
NPOrHO3UPOBAaHUSA Ha NIpuMepe cOopHuka 2015 roga «Bei3os 2035», noarorosiaenHoro PBK.

KuiroueBbie cioBa — Pyner, duekrponnas Poccusi, UKT

1. 1994-2000 UHULIMALIUS PYHETA

BosHukHOBeHME 30HBI JOMEHA .IU OTKpBUIO UcTopHio PyHera. IlepBoe Bpemst ocHOBHOH Tpaduk B PyHere
mran gepes caiftel mposaiinepos (PEJIKOM, Jlemoc u 1p.), KOTOPBIE 9acTO CTAHOBIIIUCH CTAPTOBON CTpaHHICH IpH
BBIXOJIC OHJIAMH, CIYXKIIH HCTOYHUKOM CIIPaBOYHOW M MenuitHON mHpopmarmu. B To ke Bpems, B cepenuHe 90-x
OBUIH CO3IaHBI MOMYJIAPHBIE CETeBBIE pecypchl, Takue kak PBK (www.rbc.ru), mepseiii B Poccun monckoBuk
Rambler, karanoru caitroB Www.au.ruu Www.list.ru, mepssiii poccuiickuii yHuBepcanbHbiii moptan Www.infoart.ru,
pasBiekarenbHble pecypchl anekdot.ru, «CepeOpsHBIA H0XIbY», Oubmmoreka Mamkosa (lib.ru) m MHOTO ApYyTHX.
VYxe B 1996 rony nosisuiics POLIUT u Obun 3amymien exeronnsii PU®. K xoniy nepuoaa B Pynere 6110 60Jibiie
MHJUIMOHA MOCTOSHHBIX I0JIb30BaTeNeH, a KOJUYECTBO caiToB npeBbickio 20 Thicsiu. [losiBUinCh nepBbie GOpMBI
KOMMeEpYecKoW nesTenbHOCTH B PyHere: OaHHepHas pexiiama, perucTpaiys HOBBIX JOMEHOB, OOMEH TpaHuKOM.
YcnenrHo npoluiy IepBhIe OMBITH ¢ KOHTEKCTHOH pekyamoit (SIHaekce).

[TporHo3upoBanue pa3BuTus PyHeTa B 9TO BpeMsl UMeNH Cyry00 SMIIMPUYECKYIO OCHOBY, M CBOAMIIOCH K
JIMHEMHOM 3KCTPAIOJIALUY YK€ U3BECTHBIX IIOKAa3aTelIeH.

11. 2000-2010 KOMMEPYECKME YCITEXU JIOMOBHJIBHO DPbI

YCI0BHO 3TOT MEpHUOJ] TOMEMIAeTcsl MEeXAy BbIXoJoM SHIekca Ha O0e3yOBITOYHOCTh W TOSBICHHEM
cMapT(OHOB, KaK CpelCTBa JocTyna K PyHeTy. IMEHHO B 3TO BpeMsi rocy1apcTBO 00paTHIIO Cepbe3HOe BHUMaHHE
Ha PyHeT kak HOBBII CEKTOp PHIHKA, U BHICTYIIMIIO C LEJNBIM PSJIOM MHUIIMATHB, O0BSIBHUB MPOTpaMMy DJICKTPOHHAsS
Poccusa. B Pynere nHagamu paboraTh mepBbele BeHIypHBIe QoHABL. KommuecTBo caiitoB PyHera mepeBammio 3a 15
MWUTHOHOB. VIHTEepHET npuines B myOJIMYHBIE TPOCTPAHCTBA, yueOHbIE 3aBEICHMS.

[Iporuo3upoBaHrue B 3TO BpeMs MOIYYHIO CHJIBHBIA HMIIYJIBC B CBSI3U C CO3JAHHEM AaHAJIUTHYECKUX
MOJpa3/ICIIeHN U CaMOCTOSTENbHBIX areHTcTB. Cpenu Hux, HanpuMep, RBC.ru u J’son and Partners (poccuiickas
kommaHus — ¢ 2002 r.). BrmepBele oThenmpHBIE MeETpUKH PyHeTa cranmm OmpenensThcs MEKIYHApOIHBIMU
kommaausmu (GFK u npyrue). OTinudaueM oT MpeablIyiero nepruoaa cTajil Cpoc Ha MPOTHO3UPOBAaHHUE JEHEXKHBIX
MIOTOKOB, HEOOXOJMMOE B BEHUYPHON OTPACIM W IIPU COBEPLICHUH CHENIOK CIMAHUS M HoriomeHus. IlosBumick
UCKITIOUUTENbHO OHNaiHOBele CMMU. Bomu B NpakTUKy CUETYMKM TMOCEUIEHUH U PEUTUHTU MOIMYJISPHOCTH.
[NosBunace my6nnuHas [Ipemust Pynera.

Komnanuu-urpokn PyHera Havyamm paccMaTpUBaThCs, Kak OW3HECHI, CIOCOOHBIC TE€HEPHPOBATH JOXO/I.
VMeHHO HaHHBIA THI TPOTHO30B MO3BOJHMJ OOOCHOBATH IENBIA DS PEMICHUNA O TOKYIKE KOMITAHUH, 3aJI0MKHIT
OCHOBY OLIEHKH CHpaBeJyIMBON PHIHOYHOIN cTouMocTH. [Ipumep - xoHconupauusi aktuBoB nouckoBuka AIIOPT u
Katajgora Ay!, BeimonHeHHas Juist npogaxu Golden Telecom (menbire $500 thic., 2000 rox) ¥ MoCIEAyIOIIEE
norsormerue camoro Golden Telecom ($10 murn, 2008 rox)

EIIIC OJJWH HOBBIH TpEH COCTOSI B IIPOSABICHUN COIIPIaJ'II:HOﬁ 3HAYMMOCTHU JOCTYIIa K UHTEPHETY, HAYaJIOCh
IMMPOTHO3UPOBAHUE COIUATIBHBIX 3(1)(1)€KTOB PyHCTa. HapannenLHo MMPpOU30IIIIO Pa3ACICHUEC MPAKTUK KOMMEPUCCKUX
1 TEXHOJOTHYCCKUX IMTPOTHO30B.

111. 2010-2020 PYHET JUUIs1 BCEX 1 TIOBCIO/TY — HOBBI ®AKTOP PASBUTUS

Tperse mecaTuneTne pa3BUTHS PyHeTa oTiaMuaeTcs TeM, YTO JAOCTYII K pecypcaM CeTH CTal BCEOOIHUM U
MMOBCEMECTHBIM B POCCHM, YCKOPMIJIOCh W ITOCTHIJIO S€CTECTBEHHOTO IMpeiesia MPOHHKHOBEHHE HHTEepHETa. Peskoe
OTJIMYKE OT TMPEIBIAYIIMX IEPHOJOB CBA3aHO C MosiBIieHHEM S(GQPEKTHBHOrO I0CTyna K PyHeTy ¢ HOCHMBIX,
MOOMIIBHBIX YCTPOMCTB (CMapT(HOHOB W TUIAHIIETOB). BTOpoH, KauyeCcTBEHHO HOBBIH 3(PPEKT COCTOMT B MacCOBOM
PacCIpOCTPaHCHUN JJICKTPOHHON KOMMEPIHH, KOTOpas OXBaTHJA MPAKTHYCCKH BECh KPYT HM3BECTHBIX TOBAPOB U


http://www.rbc.ru/
http://www.au.ru/
http://www.list.ru/
http://www.infoart.ru/
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yeryr (Aunexc.Mapker, Beru, WildBerries, Avito, You Drive u npoud.). Tperuii HOBBIH (pakTop — npuxona B PyHer
onnaitHoBOro oopasoBanus (Intuit, Skyeng u npyrue).

EcrecTBEeHHO, CIOCOOCTBOBAIO CKOPOCTH MpeoOpa3oBaHHMil U BbIAeseHHE | 0CYyIapcTBOM 3HAYUTEIBHBIX
pecypcoB Ha pa3BuTHe HHHOBarMoHHOH nHppacTpykTyps! (PBK, CromkoBo, mporpamma HTU u ipod.).

B o0nacTu NPOTHOCTHKM IPOHM3OILIO BBIACICHHE YaCTHBIX KOMMEDPUYECKHX MPOTHO30BB OTICIBHYIO
oTpacib, CBS3aHHYIO C BEHUYpPHOH HWHOyCcTpueid u crmenkamMu M&A. Takoro poma mpOTHO3BI CTPOSTCA TpHU
()MHAHCOBOM MOJENMPOBAHUM OYAYIIMX pe3yIbTaTOB KOMIIAHWI M TPYNI KOMIIAHWH, a BBINOJIHAIOTCS OHHU
AQHATUTUKAMH WHBECTHIIMOHHBIX LEHTPOB ((poHmOB, OAaHKOB, KOpIOpalWii, YacTHBIX O(GHCOB W TIp.), WA
MPUBJICYCHHBIMH CITCITHAIICTaMI TPO(UIBHBIX KOHCANTHHTOBBIX GupM (momoOHeIX Strategy Partners mmu ADJ
Consulting). Hannune dopmann3oBaHHBIX METOJOB OLEHKH KOPIIOPATUBHON CTOMMOCTH, PAacKpBITHE MHOTHX
HUCTOPUYECKUX CHIEJOK Ha COOTBETCTBYIOIIUX OHJIAIHOBBIX CEpBUCAX, CHENaIH MOATOTOBKY TaKOrO pojia IPOTHO30B
OIHOM W3 oOImenpuHATHIX (opM TpodeccnoHambHBIX ycuyr. [lomaBisiomiee OOJBIIMHCTBO HMHBECTUIIMOHHBIX
CAETOK JEeCATUIETH IIOITOTOBJICHBI U BBIIIOJHEHBI C OTIOPOI Ha MPOTHO3bI JEHEAKHBIX MOTOKOB, TOTY4YE€HHBIC TAKUM
MyTeM.

VYCIOKHWINCH TPOTHO3bI B OOJIACTH Pa3BUTHUSL TEXHOJOTHH. DTO CBS3aHO C paclIMpeHUEM (pPOHTa
(yHIaMEeHTANBHBIX HWCCIEIOBAaHUH, YCKOPEHHEM Hay4YHO-TEXHMYECKOro Iporpecca. Bo MHOroM 3TOT mpoliecc
00YCIIOBIIEH caMHM MHTEPHETOM: PE3KO BO3pocCIIeil CKOPOCThI0 0OMEHA JaHHBIMU U PE3yJIbTaTaMH HCCIIEAOBAHUIL.
Hentp tsxectn uccnenoBanuit B oomactu KT celiyac HaxonuTcs 3a mpeaeaMH Halleld CTpaHbl, YTO HECKOJIBKO
3aTpyIHSIET MOJATOTOBKY NPAKTUYECKH IEHHBIX TEXHOJIOTMYECKHX IPOTHO30B. Hampmmep, 0cBOEGHHE TEXHOJOTHH
MIPOM3BOJICTBA WHTETPAJBHBIX CXeM ¢ HOpMoOif 3a3opa 2 HM (TSMC, Samsung) Haganock, o KpaHeid Mmepe, Ha 2
roja pasplle, 9eM 3TO IpenckaspBaxu aHamuTuku Intel wmm AMD.[Ipu Takoil CKOPOCTH H3MEHEHHH OOJBIIYIO
LIEHHOCTb MPUOOPETAIOT MIPOTHO3EI COLMAIBLHOTO PA3BUTHS BCIEACTBHE IPUMEHEHNS HOBBIX TEXHOJIOTHH, TPOTHOZBI
3¢ $EeKTOB, BOSHUKAOUINX ITPH cpadaThIBAHIH CBSI3aHHBIX C HHHOBALMSIMU TPUITEPOB PA3BUTHS.

Ponp commambHOTO IMPOTHO3MPOBAHMS C OMOpOoil Ha McTOYHUKH CeTH, Ha0OOpOT, PE3KO BO3pOCia 3a
nocienare rogsl. B 2015 roay 6T 0IyOIMKOBaH MPOTHO3, BEITOHEHHKIH 1o aruaoii PBK, koTopsIit momkeH ObLI
yKa3aTh OCHOBHBIC TpPEHIBl Pa3BUTHS HamIed CTpaHbl B KOHTEKCTE HOBOTO, HMH()OPMAIMOHHOTO OOIIECTBa,
BO3HHKAIOIIETO, B YacTHOCTH, Onaromaps Pymery. Ilpommio 5 mer, HekoTopwle W3 mporHO30B B cekrope MKT
CBEpIIMJINCh WM ONM3KM K BOIUIONICHWIO. Hrmke IpuBeneHbl HEKOTOpHIE, BBHIOpPAHHBIE CIydailHEIM 00pazoM,
nporHo3sl 2015 roga, 7aHbl OLIEHKH MX BOIUIOIIEHHS HA CETOMHAIIHUIN NeHb.

Bo3moxHOCTB KOHTPOJHUPOBATH MECTOHAXOKACHUC
Jaa, 1aBOICro Ha 3TO pa3peIiCHUE

Ectb, MOOUJIbHBIE TEE(OHBI M CEPBHUCHI THITA
«Kuomnka Xuzany»

JloO6poBoJibHAs ayTeHTU(GUKAIHSI THYHOCTH Yepe3
pacro3HaBaHUE ISl OCYIISCTBICHUS COIMAIbHBIX
B3aUMOJIEUCTBUAN

YacTHYHO, C MOMOIIIBIO TPOMEKYTOUHOTO
yCTpO#CTBa — MOOHIIBHOTO Tee()OHa UITH CMapT-
4acoB (IIaTekKH)

Co3znianue 3alMIEHHBIX XPaHWIUII IEPCOHATbHBIX
JTAHHBIX

EcTb, TeXHOJOrUS paclpeeneHHbIX PEECTPOB U Ip.,
HATPUMeEp, VIS XPaHSHUS UCTOPHUil 00JIe3HH

[TocTosiHHOE OHITANH-00pa3oBaHKe

YacTUaHO, IOSBIISIOTCS BCE OOJIBIIIE TAKUX CEPBUCOB,
AKTUBHO PacTeT

I'myOokast aBToMaTH3aI|s U pOOOTH3AIUS TIPOLIECCOB B
CEJIBCKOM XO3SIMCTBE

EcTh, B TOM UHCIIe — B «TOPOJCKHX (epMax» U Ha
nojisix (Cognitive Technology)

ABTOMAaTHYECKOE YOpaBJICHUC HHAUBUAYAJIbHBIMHA
TPaHCIIOPTHBIMU CPEACTBAMU

YacTHIHO, JOCTUTHYT YPOBEHB 2+ U3 6 MPUHATHIX
YPOBHEH 70 MOJHOW aBTOHOMHOCTH

ABTOMaTHYECKOE YHpaBJIC€HUC TPAHCIOPTHBIMU
IIOTOKaMH1

Her, HO nzeT oTpaboTKa B3auMOAEHCTBUS
TpaHcnopta 1 uHGpacTpykTypsl (V2I)

Buptyanuzamus pabodnx mecT

ECTB, naer yCKOpeHHBIMI/I TEMIIAMH, HOBBIM TOJIYKOM
crana mauagemus covid19

BupTtyanuzamus nporpaMMHOTO oOecriedeHus

Ectp, SaaS cran crangapTom ne GpakTo

BoeBble nelicTBus 1 nponarasjia B BUPTYaJIbHOM
MIPOCTPAHCTBE

ECTI), Pa3BUBAIOTCA U IPOLUBETAIOT

«Csxatmne» pUHAHCOBBIX HHCTUTYTOB IIPH
JIETUTUMU3ALIUY OHJIAHOBBIX CPEACTB YIIPaBJICHUS
TpaH3aKLUUsAMU p2p

[Ipouecc naer, HO HAXOAWTCS HA paHHEH CTaIuU
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OkcmepTHOE €O00IECTBO PyHeTa OKa3amoch BIIOJIHE B COCTOSIHUM [1aBaTh DPa3yMHBIC IPEACKAa3aHUs
PBIHOYHBIX, COUABHBIX U TEXHOJIOTHUECKUX ACTIEKTOB MPOTPECcca, CBA3aHHBIX C MPOHUKHOBEHHEM B HAIY JKU3Hb
obmenoctymnHon CeTH.

B 3aBepmieHre npuBexy clOBa M3 PEHAKIHOHHOW cTaThu cOopHHKa «BwoB 2035»: «Bemymme uUrpoku
aKTHBHO CO3JAl0T M TPAHCIMPYIOT CBOM BapuaHT oOpa3a OyIyIIero W BKIIOYAIOTCS B INIOOATBHYIO KOHKYPEHIIHIO
CMBICIIOB, UieH, porpamm, crpareruil. CTpaHbl, OCTAOLIMECS B CTOPOHE OT ATOT0 MpoIlecca, OKa3bIBAIOTCA B POJIU
Ha0oaaTenei, KOTOpbIe MOTYT TOJIBKO BEIOMPATh U3 MIPEJIOKEHHOT0Y.

WHTEPECHBIE CChUIKU
https://www.rvc.ru/upload/iblock/327/challenge_2035.pdfBs13082035
https://www.eg.ru/tech/369226/ iepseie caiitsr Pynera
https://www.uralweb.ru/pages/other/1991-istoriya-runeta.htmlaactuunas ucropus Pyrera
https://cnews.ru/articles/kuda_voletsya_infoart Tonnen u Uudoapt
https://www.kommersant.ru/doc/4147760 caiits! B Mupe
https://quokka.media/istorii-brendov/aport/ Anopt u I'onaen Tenekom
Yro panbliie ToBOpUI BeicTymatomuii: https://whoiswhopersona.info/archives/61664

No gk wbdpE


https://www.rvc.ru/upload/iblock/327/challenge_2035.pdf
https://www.eg.ru/tech/369226/
https://www.uralweb.ru/pages/other/1991-istoriya-runeta.html
https://cnews.ru/articles/kuda_voletsya_infoart_
https://www.kommersant.ru/doc/4147760
https://quokka.media/istorii-brendov/aport/
https://whoiswhopersona.info/archives/61664
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MOAYJSAPHBIE MPOHECCOPBI - UCTOPUS 1 OOEHKHU TPUBAJIEHTHOI'O D®®EKTA

Cepreii ApHoaba0BUY MHIOTHH
HUNY «MockoBcknii aBuannoHHsI HHCTUTYT (MA)», Mocksa, Poccust
Inyutin_sa@mail.ru

AHHOTanus — PaccMoTpeHa HeTOPHUSA M 0COOCHHOCTH HAYYHO-TEXHUYECKUX MPOEKTOB, COCAMHSIOIINX
CHCTEMY OCTATOYHBIX KJIACCOB € TPOMYHOIl CHCTeMOIl cYHCIeHHUs, JJISl CO3JAHUS CHEeNHATU3ZHPOBAHHBIX
ycTpoiicTB 00pa0oTKH JaHHBIX B CHeHHAJbHBIX (opMarax s OTOOpa’keHHUS] KOMILIEKCHBIX 4Hcead U
KBaTepHHOHOB. Takoe o0bequHeHHe 110 3¢ @PeKT yMeHbHIeHUS] MH(OPMANNOHHON H30BLITOYHOCTH MPH
0TO0pa’keHUM KOMIIOHEGHT MOAYJISPHBIX BEKTOPOB B HH(POBBIX perucrpax, MUCHOJAb3YHOIINX TPOHYHYIO
3jeMeHTHYI0 0a3pl. Hayunble mpoekThl paspadarsiBajucs B 70-80 rogax mpomuioro Beka B HAay4HO-
Hccle10BaTebCKUX HHCTUTYTaxX Akasemun Hayk Ka3axcrana.

KiroueBble cjioBa — MOAYJISIPHBIE KO/Ibl, BIYeThl 10 MOY.J110, TPOMYHOE YHCJI0BOE NpeACTaBJICHHE,
TPUBAJIEHTHBbIH 3¢ pexT, uHPOPMALNMOHHAS H30LITOYHOCTH, TPOUYHBII HUPPOBOI perucTp.

|. BBEJIEHUE
WzBecTtHO yTBepkaeHHe, BrepBble chopmymupoBanHoe mpodeccopom MIY C.B. domunbM, 00
ONTHMAJIFHOM OCHOBAHWH NMO3MIMOHHOM CHCTEMBI CUHMCIICHUS, MTO3BOJIIOMINM 3alliCcaTh HanOOJbIIee KOINIECTBO
nH(pOpMaMK KOHEYHBIM CJIOBOM B IO3UIIMOHHOH 3aIMCH YMCIIA, IPH OTPAHUYCHUN Ha KOJIMYECTBO HCIIOIB3yEMBIX
cuMBOJIOB. ONTHManbHBIM OCHOBaHHMEM IO3MIMOHHON CHCTEMBI CUMCICHHUS SIBISCTCS OCHOBAaHHWE HATypalbHOTO

norapudma — €. O4eBUIHO, BHINIONHICTCS HEPABEHCTBO |3—e| < |2 —e| . VI3 yTBepxaeHus ciexyeT BaKHBIN BBIBOI:

TPOMYHAsI CHUCTEMa CUMCICHHUS IO3BOJIIET AOCTHYh OoJblleld HH(MOPMAMOHHOW EMKOCTH IPU OTOOpaXKCHUH
JICKPETHBIX JaHHBIX B TPOUYHOM PETUCTpPE, 110 CPABHEHHUIO C IBOWYHBIM BaApPHAHTOM PErHCTPOM. DTOT (akT Bceraa
BBI3BIBAJ MHTEPEC K TPOMYHOH CHUCTEME CHUHCIICHHMS Cpeiu pa3padOTYMKOB NEPCIEKTHBHBIX 00pas3LoB
BBIUHCIUTENBHBIX cHUCTeM. K HemocTaTkaM BBIUMCIHTENBHBIX CHCTEM, OIEPUPYIOMUX CO CIEeHHAIBHBIMU
(opMaTaMy [aHHBIX, OPUEHTHPOBAHHBIMH HAa TPOWYHOE TMPEJCTABICHHE, OTHOCATCA OONbIIME ammapaTypHbIe
3aTpaTsbl, 10 CPABHEHMIO C IBONYHBIMH BBIYHCINTEIBHBIMU YCTPOHCTBAMU M MEHBIIIAs HAJEKHOCTh 00pabOTKH TPEX
COCTOSIHUH B DIIEMEHTapHOU siUCiiKe TPOWYHOHN pa3psaHONW CEeTKH. DIleMeHTHas 0a3a BBIYHCIHTEIBHBIX YCTPOMCTB
MIOCTOSIHHO COBEPIICHCTBYETCS, MO3TOMY PabOTHl B HANpaBJICHWH NPUMEHEHHS TPOMYHON CHCTEMBI CUHMCICHUS
MPOBOIMIINCH U ITPOIOIDKAIOT MPOBOANTHCS.

1. UCcTOPUSA CO3JAHUSI

B cepenune 70-X TOJOB IPOLLIOrO BeKa BOSHUKIM TPYIHOCTH B pa3pabOTKe M NPUMEHEHHH LH(PPOBBIX
yCTpOﬁCTB U MNCPCHEKTUBHBIX BBIYUCIHUTCIBHBIX CHCTEM, HCIIOJB3YIOIMUX MNPEACTABICHUE JIaHHBIX B CHUCTEME
ocrarouHbIXx kiaccax. K 0COOEHHOCTSIM CHCTEMBI OCTAaTOYHBIX KIJIACCOB (MOIYJISAPHOH  apudMeTHKn),
C/ICPXKHMBAIOIINM €€ IIMPOKOEe IIPUMEHEHUE, OTHOCSTCS:

—  OuBaJCHTHBIH 3G {eKT, BOHUKAIOIIMA NMPU OTOOPAKEHUH KOMIIOHEHT BEKTOpa MOJIYJISPHOIO
MIpeJCTaBICHNS B ONHAPHBIX PETUCTPaX THIIOBOU 3JIeMEHTHOM 0a3bI [3];

— HeNWHEHHAs  CJIOXKHOCTh  BBIYHMCIICHUS — MO3UIMOHHOW  XapaKTEPUCTHKH  MOIYJISIPHOTO
IIPE/CTaBIICHNUSI.

I[lo meTkoMy 3aMedaHuio akajgemuka B.M. AmepOaeBa TEpMHUH «CHCTEMBI B OCTaTOYHBIX KIaccax»
clieZIoBao OBl M3MEHUTHh HA «CHCTEMBI KJIACCOB BBIYETOB WIIM OCTATKOB IO MOJIYJIO». B nampHeiiniem 3ta 061acth
HaYYHBIX 3HAHUI THOJydYWia Ha3BaHHE MOIYJSIPHOW apH(pMETHKH, MOJ KOTOPHIM CHCTEMa OCTAaTOYHBIX KIIACCOB
M3BECTHA 33 PyOE)KOM.

B cepeanne 70-X rom0B NMpoM30ILIO (haKTHYECKOE NepeMelleHHe B AiMa-ATy HEHTpa TEOPETHYECKUX
pa3paboTOK IIPOLECCOPOB HAa OCHOBE CHCTEMBI OCTAaTOYHBIX KIIACCOB (MOIYJSPHOW apU(pMETHKH), UCTIONB3YIOMINX
crienranbHble ()OpMaThl JaHHBIX M MIPEeJHa3HAYCHHBIX AJSI paboThl ¢ KOMIUIEKCHBIMH YHCIaMH. B 3Tu roxsr BEncs
WHTCHCUBHBII TIOMCK HOBBIX oOOmacTei mpuioxeHus MoxyiasapHod apudmernku. B HIIO «Ammas» nu
«Actpodusuka» (Mocksa), coBmecTHO ¢ MHCTHTYyTOM MaTematuku u mexanuku AH Kazaxckoit CCP (MMM AH
Ka3CCP) BemonHsNCS psSA HAYYHBIX HPOEKTOB, B KOTOPBIX JUISIONHMCAHUS ABIDKCHHS JICTaTENbHBIX OOBEKTOB
MPUMEHUTNCh KOMIUIEKCHBIE YHCIIa M KBAaTCPHHUOHBI, a PAacUYEThl BBIMOJIHSINCH C HCIIOIB30BAHUEM apU(METHKH
cuctembl octatodHbIX kiaccoB [1]. Co croponsr AH Kazaxckoit CCP HaydHbIe TPOEKTHI BO3TJIABISUIM aKaJAEMHK
Awmepbaes B.M. u uineH-koppecnonneHT Akyumckuid 1.51., pykoBoIuiIM McCIe0BaHUAME 3aBeIyIOIINE OTAETaMHU
npodeccopa Mak N.T. u Kazanranos A.H. B BbIIONHEHNN HayYHBIX NPOEKTOB YYacTBOBAJIM IPYIIa CTAPLIMX U
MIIQJIIUX HAy4YHBIX COTPYIHHUKOB OTAENOB [lapanienbHbIX BBIYHCIMTENBHBIX MPOLECCOB M AHanmu3a U CHHTE3a
ur(pPOBBIX AaHHBIX YKa3aHHOTO MHCTHUTYTA [2]. B atu roapr akanemuk AmepOace B.M. nmen TeCHbIe KOHTaKTHI C
BeayluM By3oM ctpansl — MI'Y um. M.B. Jlomonocosa. I1o coBery xosuier uz MI'Y, co3aareneit 9BM «CeTyHb» u



SoRuCom 2020 144

«CetyHp-70», B KOTOpPHIX JaHHBIE B COOTBETCTBYIONIMX (opMarax o0OpadaThIBAINCh B TPOWYHOW CHCTEME
CUMCJICHUs, BHUMaHue pa3paboTunkoB npoektoB u3 AH Kaszaxckoit CCP npusnekia uaes 00beTUHEHUS TPOUUHON
CUCTEMBI CYUCIICHHS C CUCTEMOI OCTaTOYHBIX KJIAaCCOB. B JanmbHEWINEM BBISCHHIOCH, YTO 3TO TAKKE YMEHBIIIACT
HHPOPMAUOHHYIO U30BITOYHOCTh MOAYJISIPHOTO MPECTABICHUS II(PPOBBIX JAHHBIX.

I11. ITIPUMEHEHUE

W3BecTeH cHoco0 NpeACTAaBICHUS YHCIOBBIX BEJIMYHMH B BEKTOPHOH (opMe C HEe3aBUCHMBIMHU
KOMIIOHEHTaMH — HAaUMEHBIIUMH HEOTPHULATEIbHBIMU BBIYETAMH 10 MOAYJISAM H3 MHOXKECTBA B3aHMMHO-TIPOCTBIX
YHCell, Ha3bIBAEMBIX OCHOBAHISIMU MOYJISIPHOH apU(METHKH.

MopynsipHast apupMeTHKa UMEET HECOMHEHHbIE JOCTOMHCTBA: HE3aBUCHMOCTH BBINOIHEHUS a1 IUTHBHBIX
W MYJIbTUIUIMKAaTHBHBIX OIEpPAlMi 1O BCEM KOMIIOHEHTaM BEKTOPHBIX IIPEJICTABICHHH, a TaKkKe YHHKAIbHYIO
BO3MOXKHOCTb ~ ITOCTPOCHUSI apU(PMETHYECKUX ITOMEXO3alUTHBIX KOJOB, IIO3BOJSIONIMX KOHTPOJIHMPOBATh
BEITIOJTHEHUE OIepanuii OOpabOTKM MaHHBIX B MOMYJISPHBIX KOMITBIOTEpHBIX (opmarax. OpHako, umeercs
HEIOCTaTOK —CCTECTBEHHAs W30BITOYHOCTh IIPEACTABICHHS KOMIIOHGHT MOXYISAPHBIX ()OpPMAaTOB HaHHBIX B
JBOMYHBIX UTPOWYHBIX HU(PPOBBIX perucTpax. [IpoananusupyeM BOSHUKAIOIIUE IIPH 3TOM HPOOIEMBI.

[Ipu co3maHU¥M TEXHUYECKUX YCTPOMCTB: CIELHAIM3HPOBAHHBIX IPOLECCOPOB, KOHTPOJIECPOB, IU(PPOBBIX
(GuIBpTPOB, paboTarOIIMX Ha OCHOBE MOMYJIAPHON apH(METHKH, IIEPBBIM M BAXKHEHIINM 3TalloM SBILSIETCS BBIOOP
MOAyJIel — MpOCTHIX (B3aUMHO-TIPOCTBIX) 4YHCeN. Pe3ympTaThl OOJBIIMHCTBA OINEpalil B 3TOH apuMeTHKE
SBIIIOTCS. HAMMEHBIIMMH HEOTPULATEIbHBIMUA BBIYETAMHU IO MOJYJIO, a 00pabaThiBacMble YUCIOBBIC JAHHBIC B
MOZYJIAPHBIX (opMaTax JAaHHBIX SBJSIOTCS BEKTOPAMH C KOMIIOHCHTAMH — BBIYETAMH 110 MOJIYIIO. YYHTHIBAs, YTO
NPOCKTUPOBAHUE OOJBIIMHCTBA COBPEMEHHBIX YCTPOWCTB OpPHEHTHPOBAHO Ha BOMYHYIO OSJIEMEHTHYIO 0asy,
KOMITOHEHTBl MOJYJISIPHBIX BEKTOPOB OTOOpaXaloTcs B IBOMYHBIX peructpax. [IpudyemM He Bce BO3MOXKHBIE
JIBOMYHbIE KOMOWHALIMK pErUCTpa WCIONB3YIOTCS JUIsl IPEACTAaBJICHUS BBIYETOB IO IPOCTBIM MOIYJISIM,
CJIC/IOBATENIbHO, BO3HHMKAET M30BITOYHOCTh JBOMYHOIO PETHMCTPOBOIO IIPEICTABICHHS, IOJNy4YHBIIAas Ha3BaHUE
6uBaneHTHOrO 3pdexra 0TOOpaXKEeHHsI BHIYETOB 10 MOIYJII0. Y pa3pabOoTYMKOB CIEIHMAIN3UPOBAHHBIX HH(PPOBBIX
¢uneTpoB u koHTposiepoBu3 AH Kaszaxckoit CCP Bo3HHMKIA WHIesi HCIONB30BaHUS Ooinee EMKOH B
MH()OPMALMOHHOM CMBICIIE TPOMYHOH CHCTEMBI CUMCIICHHS M OLICHHTh BO3HUKAIOUIMH TMPH 3TOM TPUBAJICHTHBIH

3¢ exr.

TpuBajgeHTHBIM  3(PQPEKTOM  OTOOpakeHHWsT  BBIYETOB IO MOAYJI B  HU(POBOM  PErucTpe,
CKOHCTPYHPOBaHHOM Ha TPOMYHON OJJIEMEHTHOW 0a3e, Ha30BEM TOT (aKT, YTO HE BCE BO3MOXKHBIC
TPOUYHBIEKOMOMHAIINK PETHCTPA UCTIOIB3YIOTCS JUIsl TPOUYHOTO MPENCTABICHHS BBIYETOB MO MPOCTHIM MOYJISIM.
I[Ipn wcronmp30BaHWM UL PETUCTPOB TPOWYHOW 3JIEMEHTHOH Oa3bIKOMIIOHEHTHI MOMYJSPHBIX BEKTOPOB
0TOOpakaroTCs B TPOUYHBIX OMEPAIMOHHBIX PETHCTPax U IMPH STOM BO3HHKAET HEYCTpaHWMas H30BITOYHOCTH
TPOUYHOTO PETUCTPOBOIO NPEACTABIECHHUS BHIYETOB.

Yucnosas BeauyuHa A B MOAYJIAPHOM (l)opMaTe JAaHHBIX MPEACTABJICHA BCKTOPOM:

A(modP) < (y mod py,...2, mod p,) ,
rae ai -HaUMEHbIIUH HEOTPULATEIbHBIN BBIYET MO MOJYJIIO mOd Pi ,

{p1,---pn}-MHO>KeCTBO MPOCTBIX WJIM B3aUMHO-TIPOCTBIX IIEJNBIX YHCEN, HAa3bIBAEMBIX OCHOBAHHS
MOJIyJIsipHOU apudMeTHKY;
n
P= H P, -BepxHsist rpaHb YMCIIOBOrO 3HAUECHHS BHIYMCIHTEILHOTO HANA30HA MOTYIAPHOH apu()METHKHL.
i=1
VYuuTeIBasl MCIOIb30BaHNE TPOMYHOM AIIEMEHTHOW 0a3bl, BBEJEM /ISl MOJYISIPHOTO MpoOLeccopa MOHATHE
TpuBasieHTHOro3dexTa JUiss OAMHOYHOTO OCHOBAHUS 5i M IOJNHOTO BBMUCIMTENbHOTO Auarasonaly gmsn-

PErUCTPOBOI TPOUUHON PA3PAAHON CETKU MOAYJIIPHOTO IIPOLECCOpA!

6 =[logs p; |-log, p; =n; ~log, p; 20,

Irjie KBaJpaTHBIMKM ckobOkamu ; =ﬂ093 Fﬂ o0o3HaueHa Ieylasi He MEHbIIas 4acTh, paBHas TPOMYHOMH
Pa3psAAHOCTH PErucTpa AJsi OTOOPaXKEHHsI OJJHOTO BbIYETA 110 COOTBETCTBYIOIIEMY MOJIYJIIO.

B pesynbpraTe mccienoBaHUI yCTAHOBJIEHO, YTO CIIEIIMAIBHBIM BEIOOPOM OCHOBAHUHN, OPHMEHTHPOBAHHBIX
Ha TPOMYHYIO JIEMEHTHYIO 0a3y MOAYISPHON apn(METHKH, MOKHO Ha MOPSIOK YMEHBIINTH HH()OPMAIIHOHHYIO
M30BITOYHOCT, @ B OTIENBHBIX CIydasx MOJYYUTh TPUBAIEHTHBIH dQ(hekT u MHPOpPMAIMOHHYIO H30BITOYHOCTD
paBHBIE HYITIO.
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Jnst wutrocTpanuu crocoda BeIOEPEM B3aMMHO-TIPOCTBIE MOYJIHM — OCHOBAHHUSI TPOMYHON MOAYJSPHOMN
apu(METHKH, GIM3KHE 10 BEIMUMHE K JBOHYHOMY 3HAYCHHIO GMHAPHOTO CTAHAAPTHOrO Gaiita 256=28.

Jdnst  TpowmdHOH  perucTpoBoid  0a3pl  BBIOEPEM  IIECTh  TPUTOBBIX  MOJIYJISIPHBIXOCHOBAHMS:

{1, P2, D3, Py, Ps, Pe}={229,233,239, 241,242, 243=3%}. TIpu TakoMm BEIGOpE OCHOBAHMII paspANHAs ceTKa

CIEIUATM3UPOBAHHOTO BBIYHCIUTEILHOTO YCTPOHCTBA MMeeT IHHY30 TpUT, a OCOOEHHOCTH TaKOro BhIOOpa
TPUTOBBIX MOJYJISAPHBIX OCHOBaHHM mpuBencHbI B Tabnuie 1. 3HaYeHHEe MOYJISAPHOTO BBIYUCIUTEIHHOTO
6
JMamasoHa paBHO P=H Pi = 180729058527458, uro mpesbimact 8630377364883=3%. Jlus oroGpaxeHus
i=1
YHCIIOBOTO 3HAYCHUS MOLYJISIPHOTO BBIYMCIMTEILHOTO AUANa30Ha B OUHAPHOW pa3psaHOi ceTke Tpedyercs 48 OuT.
CpaBHHM, HCTIOJB3YS BEIYHUCIUTEIBHBIC UATIA30HbI, ONHAPHBIA W TPOUYHBIH BAPHAHTHI.

Tab6muma 1

MonynsipHble OCHOBaHUS JJ1sl TPOMYHOTO BapuaHTa
ITapameTpsr 1 2 3 4 5 6
Paspsap! mpoueccopa 1-5 6- 10 11-15 16- 20 21- 25 25- 30
OcHoBaHMS MOIYJISIPHBIE 229 233 239 241 242 243
KommgectBo Tput 5 5 5 5 5 5
TpuBaneHTHbIH 3hdexT 0,054 0,038 0,015 0,008 0,004 0,000
WudpopM. H30BITOYHOCTD 0,058 0,041 0,016 0,008 0,004 0,000
Besnedpexrocts 0,949 0,963 0,985 0,993 0,996 1,000

Jnst  pacCMOTpPEHHOro  BapuaHTa H30BITOYHOCTH paBHa  (205891132094649-180729058627458)/
205891132094649=(3% —P)/3*° =12,22%, 3HaunTeIbHO MEHbIIAS 110 CPABHEHHIO C BAPHAHTAMH BHIOOPA OCHOBAHHIA
MOJYJISIPHOH apH(METHKH, JAIOINX OJNM3KYIO JIMHY pa3psaHON CETKH B pa3pabOTaHHBIX CIICHHATH3NPOBAHHBIX
nBondHBIX [IBM.

B nmanpHedmieM ObUT TMOJTy4eH CHOCOO YMEHBIIEHHWS BIUIOTH A0 HyJs TpHBaleHTHoro 3ddexra,
OCHOBAHHBIH Ha CIIEI[MAJIbHOM BHIOOpPE B3aMMHO-TIPOCTHIX OCHOBAHUH MoaysipHOi apudmerrnkn. Criocod mo3Bosui
Ha MOPSJOK YMEHBIINTb, @ B OTAEIBHBIX CIIy4asX MOTY4YNUTh HYJIEBYIO HH()OPMAIMOHHYIO H30BITOYHOCTD.

TpuBaneHTHbIH 3QQPEKT AaeT OCHOBY I pacdeTa HHPOPMAIIMOHHON U30BITOYHOCTH OT/IEIBHOTO perucTpa

7 3" —p,
3" — P, a Takke OTHOCHTENHHOrO WMHPOPMAIMOHHOTO d(PeKTa —np' Onpeznenum UHPOPMAIUOHHYIO
3N

k
M30BITOYHOCTE PA3PsITHOM CETKM MOIYJISIPHOTO Ipoleccopa 3-P u OTHOCHUTEJIbHYI0 HH()OpMaMOHHYIO

_p P o . .
:]_——k. TMCTUM, 4YTO Hy.l'IeBOI/I TpI/IBaJ'IGHTHLII/I 3(1)(1)61@ HpI/IBOZ[I/IT K

M30BITOYHOCTh PA3PSITHON CETKH

HYJICBOH MH()OPMAITHOHHON M30BITOUHOCTH TPOUUHOM PA3PSAIHON CETKH MPOIeccopa.

[peacraBneHne YUCIOBON BEIMYUHBI B MOAYJISIPHOM (hOopMaTe JaHHBIX MOXKHO pacCMaTpHBaTh B KaueCTBE
KO/IOBOI'ON-KOMIIOHEHTHOTO BEKTOpPA, KOMIIOHEHTHI KOTOPOTO OTOOpa)Ke€HBI BN—TPOMYHBIX PETHUCTPAX, IIMHOU

n
n = ’Vl 003 P —‘ CyMMapHast JUTHHA Pa3PAIHO CETKH MOIY/ISPHOTO IpoIeccopa papHa K = z n; .
i=l

OnpenenuM NpUBeIeHHY0 HHPOPMAINOHHYIO H30BITOYHOCTE Pa3psAHON CETKH MOIYJIIPHOTO IpoIieccopa

3k 3(|OQ3P-‘ o
- U OTHOCHTEIBbHYIO TPHUBEICHHYI0 HH()OPMAIMOHHYIO H30BITOYHOCTH  paspsiIHOW  CETKH
k log; P
L&o%w —1-glog:P Tk
3

[lpumensieMbIMH B HAcTOsIIEe BpeMsl METOJaMH YMEHBIIEHUS W30BITOYHOCTH OT OWBAJICHTHOTO H
TPUBAJICHTHOTO 3((EeKTOB 0TOOPaKEHHS BBIYETOB B IU(POBBIX PETUCTPAX SBISIOTCS:
— BbIOOp MPOCTHIX OCHOBAaHMN WJIM OTIENBHBIX B3aMMHO-TIIPOCTBIX OCHOBAaHHH MOMAYJISIPHON
apuUpMETHKH C MUHUMaJIbHBIMU 3((eKTaMH 0TOOPaKEHHST;
— TpUMEHEHHE MHOTOYPOBHEBOH MOAYIAPHON apu(pMeTHKH.
B 1962-63rr. B HUM-37 3eieHOrpaacKoro HAyYHOTO IIEHTPa MHKPOJICKTPOHHKM MHUHHCTEPCTBA

anekTporHoi npombinuieHHOCTH CCCP moj pykoBoACTBOM riaBHOTO kKoHCTpykTopa JI.M. FOaumkoro n HaydyHOTO
pykoBomuTens npoekra M., Axymickoro pa3paboraH skcniepuMeHTanbHbIN oOpaszenr [IBMT340A, ucnonb3yromeit
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MoayJsipHyto apudmeTtuky. B 1963 r. paspaborana u cymecTBeHHO Moauduimpoana moayispaas [IBMK340A,
CEpHIfHO BBIMTyCKaeMasi MPOMBIIUIEHHOCTBIO 10 cepenunbl 70-X ronoB. B 1968 r. paspaborana moxynspras [[BM
«AnMazy». DTH BBIYUCITUTEIbHBICMAIINHBI IMEIH IBOUYHYIO 45 —pa3psaaHyro CeTKY MOIYJIAPHOTO Tporieccopa [4].

CpaBHHM pacCMOTpPEHHBIH BapHaHT BEIOOpAa OCHOBAaHHMHA MOIYIAPHOH apu(pMETHKH, OpUCHTUPOBAHHBIA Ha
UCIIOJIB30BAaHHE TPOMYHOW 3JIEMEHTHOH 6a3bl, ¢ BEIOOPOM MOZIYJSPHBIX OCHOBAaHMI IS CHELMATU3MPOBAHHBIX
[IBM, mDOCTpOSHHBIX Ha [BOMYHOM SJIIEMEHTHOH ©0a3e ¥ HUCHOJB3YIOMIHUX MOIYJSIPHYIO apU(QMETHKY.
[Ipoananusupyem perucTpoBblii 3GGeKT U HHPOPMAIMOHHYIO H30BITOYHOCTH PA3PSIHBIX CETOK MOJIYISPHBIX
npoueccopo LIBM T340A, K340A, Anmasz, 5353, 41-50 «JIumep», pa3paOOTaHHBIX B pa3iH4YHbIC TOIBI B
Crneunanu3upoBaHHOM BBIYHCIHTENbHOM LeHTpe (r. 3enenorpax). KoaudecTBeHHble M MH(OpManMOHHBIE
napaMeTpsl pa3psHON CeTKHU npuBeaeHs! B Tabnumax 2-3.

Tabmuma 2

MonynsipHbIe OCHOBAHUS ISl IBONYHOTO BapHaHTA

Paspsnet - Guuapuoro |y 2-4 | 59 | 10-15 | 16-20 | 21-25 | 26-30 | 31-34 | 35-39 | 40-45
mporieccopa
Monysspisie 2 5 23 | 63 | 17 | 19 | 20 | 13 | 31 | 61
OCHOBAHUA
Paspsaiocts 1 3 5 6 5 5 5 4 5 6
pEerucTpoB
- -

VBATICHTHBIH 0 0,678 | 0,476 | 0,023 | 0,913 | 0,752 | 0,142 | 0,300 | 0,046 | 0,069
addexr
V3GHITOYHOCT 0 | 0375|0281 | 0016 | 0,469 | 0,406 | 0,094 | 0,188 | 0,031 | 0,047
% W3GBITOYHOCTH 0 | 3750 | 2813 | 1,56 | 46,88 | 40,63 | 9,38 | 1875 | 3,13 | 4,69

HHH BBIYUCJIIUTECIIBHOIO Auama3oHa, 3aJlaHHOT'O0 MNPOU3BCACHHUCM BLI6paHHI)IX MOAYJIAPHBIX OCHOBaHHﬁ,
TpeOyeTcsl ABOMYHAS pa3psamHocTh 42 Our. [l yka3aHHOW paspsaHOCTH MOIYJSIpHOrO mporeccopa 1[IBM
BBIYHCIICHHOE YHCICHHOE 3HAYECHHE HH(QOPMAIMOHHON H30BITOYHOCTH 2% — P pa3psAmHON CETKH MpOIeccopa
NpUBEJICHO B Tabuie 3.

Tabmuma 3
BoruucnurensHble AUana3oHbl MOLyISpHbIX [[BM [uist 1BOMYHOTO BapraHTa
BrmuaucantensHBIN qUana3zol 3336597244890
Pa3psagHoCcTs OMHApHAS peaibHas 45
Pa3psaagHocTs 6uHapHas HeoOXoauMas 42
M30BITOYHOCTS OMHAPHOTO IHATa30Ha 35184372088801
buBanenTtHslit a3 ekt 3,398
NudopmanmoHHas H30bITOYHOCT 0,784

JIBOMYHBIM MOAYJSPHBIN HpolLieccOp UMEET NMPUBEACHHYIO HH(pOpMannoHHyto n30bITouHOCTh 78,4 %, uTO
3HAYUTENIBHO IPEBBIAIO H30BITOYHOCTh MMPOEKTHPYEMOTO TPOMYHOT'O MOJTYJIIPHOTO TIpOLieccopa.

B nanpHelimem O0bu1 pa3paboTaH HOBBIH cIocoO OOPHOBI ¢ PETUCTPOBBIM (TPUBAICHTHBIM) 3(PEKTOM HIH
croco0 mnepepacrnpezenaeHusi N30bITOYHOCTH CUMMETPUYHBIX MOJYJIIPHBIX OCHOBAHWH, ITO3BOJIMBIINI YMEHBIIUTH
HeraTuBHbIH 3G deKT OT ITOrO ABICHHUS.

Crioco® ocHOBaH Ha BBIOOpPE B3aWMHO-TIPOCTHIX OCHOBAHMH MOMAYNISPHON apu(METHKH CHMMETPHIHBIX
OTHOCHTEJIFHO YHCIIa, SIBIISIOIIET0 HEKOTOPOH CTENEHBIO JABYX MM TPEX, W MCHOJIb30BAaHUU M30BITOYHOCTH OJHUX
OCHOBAHMH JUI OTOOpPa)KCHMSI YMCIIOBBIX 3HAYEHHH BBIYETOB CHMMETPHUYHBIX WM, MPEBBIMIAIOMINX PErUCTPOBYIO
€MKOCTb.

Jis  wumocTpaMy  coco0a  YMEHBIIEHHS perucTpoBoro sddexra g ABOMYHOW apUPMETHKH,
OPHEHTHpYSICh Ha CTaHAAPTHBI JBOMYHBIM pa3mep Oaiita, BbIOepeM B3aMMHO-TIPOCTHIE OCHOBAaHUS (MOJYIIN)

wonymsproii apudmernxi: LP1 P2, P3, Pay Ps}={253,255, 256, 257, 259}. Moayis 257 —pOCTOit; /st TETHIPEX
MOJAYJIeH MYJIbTUIIMKATUBHBIE KAHOHUYECKHUE pa3NioskeHust umerot Bu: 253=11-23; 255=3-5-17; 259=7-37; 256=28,

Crioco6 mo3BosieT choOpMUPOBATH JBE MAPhl B3AUMHO-IIPOCTHIX MOJYJICH (p1, p5), (pz, p4) , PABHOOTCTOSIIUX OT

. 8 8
koncrantsl 28 . s MO/Iy/ICHBBIIONHAIOTCS coOTHOMeHus: P=P3=2" =256; N= |092 p= |092 2° =8 — mna

Omoka (mBomuHOro permcrtpa). Ileppas mapa OCHOBAaHMII CBS3aHA COOTHOIIEHHMSAMH: p, = |o_;7l=253=28 -3;
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Ps=p+n =259=2° +3: 7, =y, = 3 -Pa3sHOCTb MEXTy KOHCTAHTOH 2% i MozymsIME MepBO# Maphl (KOIHYECTBOM
TPOMYHBIX KOMOuHaimif). Bropas mapa Mopmyneil CBS3aHa COOTHOIIGHHAMU: p, = p—7, =255=2° -1; Ps=P+7s
=28+1=257, ¥» = ¥, =1-Pa3HOCTb MEXY KOHCTAHTOM 2% 1 MOy /IAME BTOPOIA TTapBL.

BplinosiHeHUE COOTHOLICHUM A MOAYJIEH — OCHOBAHUN MOAYJISPHOM CHCTEMBI IIO3BOJIAET 3asBJICHHBIM
CIocoOOM pa3MelaTh JBOMYHbIC 3HAYSHUS BBIYETOB 10 IMSATH B3aMMHO-TIPOCTBIM MOJYJISIM B IISITH OJHOPOJHBIX 8-
OMTOBBIX OJOKaX BBIXOAHOTO peructpa (nBonuHoi 40 -paspsaHoii ceTke MonyisipHoit LIBM). Hampumep, u3 Gnoka

—28_ N
BXOJHOTO PErMCTpa MOJYYEH BHIUET Oy =2 = Pmo Moaymo 257, KOTOPHIA HE MOKET OBITH pasMelieH B 8-
OouToBOM O10Ke. Bruncsror uncno Oy =0y — ( p- pz) =0y - §i =0y -1< P, xotopoe pasmemaror B 8-6uToBOM
OJI0Ke, peHA3HAYEHHOM UTsl Pa3MENIEHHs BBIYETA 110 Moaymo [J, , KoTopsIii pasmemaror B 8-6utoBoM GIIOKE,

MpeAHa3HAaYCHHOM JJI pasMCIICHM BbIYC€Ta 110 MOYJIHO p4 .

MoaynspHble OCHOBAaHUS {pl, Poy P3y Py p5}:{253,255, 256, 257, 259}11pu MCHOJIB30BAHMHE YKA3aHHOTO
Croco0a Mo3BOJIAIOT MOJYYHTh HYJIEBbIe CYMMapHbI OMBaJIEHTHBIH A3 PEKT 1 HHPOPMALMOHHYIO H30BITOYHOCTD.

Cmoco0 BbIOOpa OCHOBaHWH MOIYJSIPHOW apH(MMETHKH M COOTBETCTBYIOIIEE YCTPOHCTBO NMPUBEACHHI B
onucaHuu K nateHty PO [5].

Cnoco® ¥ COOTBETCTBYIOIIEE TEXHWYECKOE pEIICHHE OTHOCHTCS K OO0JIaCTH CIICIHaTn3UPOBAHHOMN
(pOoBOH BBIYMCIUTEIFHON TEXHUKH, MOXKET OBITh MCIOJIB30BAHO B CHCTEMAaX CBS3H M YIPABICHUS CIOKHBIMH
00beKTaMu, NpEeJHAa3HAuYCHO AT KOMIIAKTHOTO pa3MEIICHHS B LU(GPOBOM PETHCTPE TPYINI YHCEN MM JaHHBIX,
MPE/ICTaBICHHBIX B MOIYJIAPHBIX opMmarax.

1V. BbIBO/IbI U 3BAKJIIOYEHUE

PeSyJ'II:TaTOM TECXHHUYCCKOI'O peIlIeHI/IH, HpI/IBe)Z[eHHOFO B yHOMSIHyTOM IIaTCHTC, ABJIACTCA yMeHI:.IHeHI/Ie
nH(OpPMaLMOHHOI M30BITOYHOCTH Pa3MELICHHs TPYII YHCENl B OJHOPOAHBIX, PABHOW JUIMHBI OJ0Kax Hu(poBOro
peructpa. OTO moOBbIMAeT A(PQPEKTUBHOCTh pa3MelIeHHs JaHHBIX, SKOHOMHYHOCTh (DYHKIMOHUPOBaHMUS,
TEXHOJIOTUYHOCTh CXEMOTEXHUYECKOTO IMPOEKTUPOBAHUS OJHOPOIHOIO OJIOKOBOTO perucrpa (paspsiiHOM CeTKH
IBM).

IIpuBeném BapHaHTHI BHIOOpA B3aMMHO-TIPOCTBIX MOIYJISIPHBIX OCHOBAaHUM UISI TPOWMYHBIX DPa3pAIHBIX
CETOK CHeHI/IaJ'II/BI/IpOBaHHbIX MO}IyJ'IHprIX HpOHeCCOpOB C MUHHUMAJIbHBIM TpI/IBaJ'ICHTHI)IM 3¢)¢)CKTOM, I/ICHOJIL3y$I
croco0, onucaHHbIH B mateHTe PO [5].

{P1, P2, P3, Pas Ps}=1233,241,242=2-11% 243=3° 257}

Jdusg 25 pa3psaHOM TPOMYHONH CETKHM TMpoleccopa MOIYSIPHBIA  BBIYMCIMTENBHBIA  JHAIa30H
848648262726=3%.

{P1 P2y Pas Pas Ps, Pot =1233,241,242=2-112 ,243=3°245=5-53 257}

Jns 30 pa3psaHOi TPOUYHOM CETKU MOYJISIPHBIM BEIYUCIUTENBHBIN Juana3oH 207918824367870~3%,

B 3axiodyeHune crnepyeT TakKe MPUBECTH JUANOr MEXAy 4WieHOM-KoppecrnoHaeHTom W.S. AxymickuMm n
W3BECTHBIM CIELHUAIMCTOM B OOJIaCTH MOMEXO03alIMTHOTO KoxuposaHusi mnpogeccopom M.C. [Tunckepom,
cocrosiBIINICS B AnMa-ATe Ha KOHQEPSHIINU TI0 BBICOKOIIPOU3BOIUTEIHHBIM BBEIYHACICHUSIM, TPOBOIUMOM B 1979
rogy Muctutyrom matemaTtnku u Mmexanuku AH Kazaxckoit CCP na Mezneo. Mapk CeMEHOBHY Ha KPYIJIOM CTOJIE —
pu cBOOOTHOM 0OMEeHe MHEHUSIMHU B COZIepsKaTeIbHOM Oecesie (s OBl CBHAETENEM 3TOTO pasroBopa), odpalasich K
N.A. Axynickomy, ckasall: «Jake B TPOUYHOM CHCTEME OCTATOUHBIX KJIACCOB XO3SIMKM B Mara3uHe U Ha PHIHKE HE
OyayT BBIIOJMHATH pacdére». Ha 310 M3panns SIkoBNeBUY, N3BECTHBIN CBOMM OCTPOYMHEM, 3aMETHII KKOHEYHO, OHHU
OyayT cumMTaTh, WCIONB3YS HCKIIOUNTENbHO Koasl boysa-Hoyaxypu-Xoxsmarema (BUX)». Kak wusBectHo,
M.C. ITunckep padortan B UuctutyTe npobiem nepenaun uadopmarun AH CCP u 65UT H3BECTHBIM CHEIHATHCTOM
B 3TOI1 0077aCTH TOMEXO03aNUTHOTO KOAUPOBAHUS TUCKPETHON HH(OPMAITHH.
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MUOHEPHI OTEYUECTBEHHOM BBIYUCJIUTEJILHOMU TEXHUKA 1 MAIIIMHHAS TPA®UKA

Jleonun ErrenseBuu Kapmos
MucrutyT cuctemHoro nporpamMmMmupoBanus uM. B. I1. VIBanHukoBa Poccuiickoii akageMuu HayK,
MockoBckuil rocy1apcTBeHHbIN yHuBepcuteT uM. M. B. JlJomonocoBa, Mocksa, Poccus
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Bepa bopucosna Kapnosa
WHCTUTYT TOYHOI MEXaHUKHU U BEIUUCINTENbHON TexHukn uM. C. A. JlebeneBa, Mocksa, Poccus
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Anexcanap Hukomnaesuu TomunuH
MNucrutyT cuctemuoro nporpamMmmupoBanus uM. B. I1. IBanHukoBa Poccuiickoi akageMun Hayk

MockoBckuil rocy1apcTBeHHbIN yHuBepcureT uM. M. B. JlomonocoBa, Mocksa, Poccus
tom11@bk.ru

Annomayua — Kparko npeacrabjeHa padora co3garesieil  0Te4eCTBEHHOH  3JIEKTPOHHOM
BbIYUCJIUTENbHON TEXHUKU M, B YACTHOCTH, MalIuH cepud BICM, nociay:;kuBmIUX TeXHUYeCKOH 0a3oil 1us
NMEepBOr0 OTEYEeCTBEHHOr0 TMpoeKTa B o0jJacTh MamunHHOW rpaduku. Takxke paccka3biBaeTcs:i 0
NMEepPBONPOXOAIAX, OCHOBATEJSIX HampaBJeHHs MAIIMHHON rpaduku, padoraBmmx B HMHcTHTyTEe TO4YHOM
MeXaHUKHU U BbluucauTeabHoil TexHuku AH CCCP u B Uncruryre npukiaagnoi marematuku AH CCCP.

KuiroueBblie cji0Ba — BIYMCIUTeNbHAsA MaminHa, BOCM, mamunHHasi rpaguka, NHOHepbl MAIIMHHOM
rpapuxu.

|. BBEJJEHUE

MbI 04eHb MHOTUM 00s13aHBI JIIOJISIM, KOTOPBIE CIEJIaIH JUIl HAC BO3MOXHBIM TOBOPUTH 00 OT€UECTBEHHOM
BBIYHCIIUTEIILHOW TEXHUKE M 00 OTEeUeCTBEHHBIX pa3paboTkax B obOiacTu MammMHHON rpaduku. KoHeuHo, Takux
JroJIe MHOTO, M 000 BCeX B OJHOW KOPOTKOH CTaThe paccka3aTh HEBO3MOXKHO. HeBO3MOXXHO Jake Ha3BaTh BCE
MMEeHa, KOTOpbIe JOCTOWHBI YIIOMHHAHUS B TAKOM KOHTeKcTe. Ham ocTtaercs TOJIbKO HajesThCcs Ha TO, 4TO T€, KTO
MHTEPECYeTCs MCTOPHEH OTEYEeCTBEHHOH HAayKH, OTEYECTBEHHOH BBIYMCINTEIBHOW TEXHUKH, OTEYECTBEHHBIMH
pa3paboTkamu B 00JIaCTH MAaIMHHOW Ipa MKy, 0OpaTATCs K MOIIMBKaM HaYYHBIX JKypPHAIOB M APYTUX M3JaHUH U
CMOTYT HalTH TaM MHOXECTBO MHTEPECHBIX ()aKTOB M HAYUHBIX W€, MHOTHE M3 KOTOPHIX W B HACTOAIIEE BpeMs
emé 10 KOHIIA He PeaIN30BaHbI.

YroOb! MOHATH, OTKYJIa €CTH MOIIIa MallIMHHAs IpaduKa, moueMy oHa Oblila TaKoH, Kakoi OblIa, a He cTana
cpa3y TakoH, KaKoi OHa SBJISIETCS celvac, HaJo BCIIOMHHTH, KaK B CTPAHE MOSBUIIACh BEIYMCIUTENIBHAS TEXHUKA, TO
€CTh Ta caMas "MammHa", Kakoi oHa ObIIa B TO BpeMs. A Ha4auoCch BCE B CAMOW CepeAMHE MPOILIOTO CTOJETHS.

I1. BEIYMCJINTEJIBHA ST MAIIIMHA, OKA3ABIIIASICS YHUBEPCAJIbHOM

B 1950 romy B MockBe Ha bonpmoii Kamyxckol ynuie, xoropas ceiyac HasbiBaeTcs JIGHHMHCKHUM
IIPOCHEKTOM, HA4aJlOCh CTPOUTEILCTBO 3/1aHUSI HOBOrO MHCTUTYTa TOYHON MEXAHUKU U BBIYUCIUTEIbHON TEXHUKU
Axkanemun Hayk CCCP (UTM u BT). Dro 3maHme cToMT Ha 3TOM MecTe M ceiuac. Crpoilka Hagamach He
cnontanHo. K atomy Bpemenu UTM u BT yxe cymectBoBan. Hadyano MHCTHUTYTY HOJOXKHIIO IPAaBUTEIBCTBEHHOE
IToctaHoBNEHNE, KOTOPOE HE MPOCTO OOS3BIBANIO AKAaJEMHIO HAyK MMETh B CBOEM COCTaBE€ TaKOW HHCTHUTYT, HO
TpeboBaso oT Apyrux BegoMcTB obecrieunts UTM u BT BcemMn HEOOXOJMMBIMH pecypcamMu.

Pa6ora U'TM u BT monemHOry pa3BopaumBanach, Ha4dagoch (HOPMHUpPOBaHWE KOJUIEKTHBA WHCTHUTYTA,
o0cyXIIleHue TIepBOOYEPEHBIX 3a/1a4, HO B camMoM Hadaie 1950 roma B cyapbe 3TOTO KOJUIEKTHBA MPOH3OILIH
JipaMaTHdecKrue M3MeHeHus. JJMpeKTopoM MHCTUTyTa ObUT Ha3Ha4YeH akajgeMuk Muxaun AnekceeBnd JIaBpeHThEB,
YTO MPOM3OIUIO BechbMa HEOXKWAAHHO JUIS BCeX, W Jake Il camoro Muxamna AsekceeBnda (puc. 1). Oto Obu1
OY€Hb U3BECTHBIN U aBTOPUTETHBIN ydeHBIH, MaTEMaTUK, MHOTO CAENaBUIMM AJisi HAYKU U cBOeH cTpanbl. Pacckas o
€ro JKU3HU U paboTe MoxkeT 3aHATh He oxuH Yac. U mis U'TM u BT oH cnenan odyeHb MHOTO, XOTs mpopaboTtan B
HEM BCero JiBa roja, OCTaBMB IPH 3TOM O cebe camyio noOpyro mamsatb. Ha 3manmm UTM u BT pasmemena
MaMsTHasl JI0CKa C HAllOMMHaHHWEM O TOM, 4TO B HEM paboTalsl 3TOT 3aMevaTesbHBIH denoBek. Ero camoe riaBHOe
JIeN0 ANl OT€YECTBEHHON BBIUUCIUTENBHOM TEXHUKU COCTOSUIO B TOM, YTO OH Cpa3y K€ IOCIE BCTYIUIEHUS B
JIOJDKHOCTh TUPEKTOpa MHCTUTYTa CO3Aall B €T0 CTPYKType jaboparopuio Ne | m mpuriacwia Ha JOJDKHOCTH €€
HauanmpHuka Ceprest AnekceeBnuya JleOemeBa, KOTOpPBHIM B 3TO BpeMs paboTail IUPEKTOPOM aKaJIeMHUYEeCKOTO
WHCTUTYTA JIEKTPOTEXHUKH U BEIN, IOMUMO CBOEH OCHOBHOM JIESTEIHFHOCTH MO pa3paboTKe CHCTeM OaJaHCHPOBKU
HaNpsDKEHUS B JIMHUSAX DHEPTONEpeNadyd Ha JajbHHUE PACCTOSHHA, paboTy MO CO3MaHWIO MaKeTa SJIEKTPOHHOU
cuétHON MamHE — MOCM.
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Cepreii AnexceeBHd 1O NpaBy HOCHT 3BaHHE OTIA OTEYECTBEHHON BBIYMCIUTEIBHON TEXHHKH. DTO HE
3HAYWT, YTO KPOME HEro He OBUIO JAPYrHX YYEHBIX, TAKXKE PaOOTABIIUX HAJ MCPBBIMU B CTPAHE BHIYMCIUTEIBHBIMU
MamunHaMu. Jlocratouno HazBaTh uMeHa bamupa PameeBa, Huxonas Bpycennosa, FOpust basunesckoro, Mcaaka
bpyka, Muxauna KapieBa, U 3T0 Jajieko HE TMOJHBIM CIHCOK BBIJAIONIMXCS Y4YEHBIX, cO3Jarefiell MepBbIX
3JIEKTPOHHBIX BBIYMCIMTENBHBIX MaiuH. OnmHako u Ha (oHe 3TuX spuaiimmx UMEH mMms Cepres AjiekceeBUYa
BBIIETISICTCSI.

Puc. 1. Muxann Anekceesuy JlaBpeHTbeB

B 1975 rogy UuCcTHTYTY TOUHOM MeXxaHUKH U BerauciauTenbHoi Texanku AH CCCP 0bu10 mprcBOSHO UM
Jle6enesa (puc. 2). Uyts MeHbIIe 25 JeT mpopadoTaid OH B MHCTUTYTE, MPUHUMAs CaMOE€ AEATEIBHOE ydacTHE BO
Bcex paspabotkax. Bcé€ ato Bpems UTM wm BT ObIT eBpomeiCKUM JMAEPOM MO pa3padOTKe CaMbIX
opicTponeiicTByromux OBM, octaBisas mo3amm W aHIMACKyr KommaHuio ICL, W (QpaHIy3ckne MallWHBL,
BBIITyCKaBInuecs noj Openaom Bull, umes peanbHoro xonkypenta Tonsko B CIHIA. Tlox ero pykoBoacTBoM ObutH
paspaboraHbl Oojiee ABYX AECSATKOB MOAENEH BBIYMCIUTEIBHBIX MAIUH, CAMBIMH M3BECTHBIMU U3 KOTOPBIX OBLIH
MamuHsl cepurt BOCM.

Koneuno, ocHoBHas 3abora Cepres AJiekceeBUYa Ha IEPBBIX IOpax Oblia cBsizaHa ¢ (OPMUPOBAHHEM
koyiekTuBa. OH cpa3y MOHsUI, YTO HCKaTh DHTY3HACTOB BBIUYHCIUTEIBHONH TEXHUKH HYXKHO CPEIU MOJIOIBIX
ctyneHToB. Yutas jekiuuun B MockoBckoM ODHeprermdeckoM uHCTHTYTe (MOMU), OH pacckas3piBaj CTyJIEHTaM O
3amyMaHHOH UM 1H(poBoil BermciauTenbHOW MammHe «BOCMy, pacckasbiBall 0 HOBBIX METONAX YCKOPCHHS
BBIYMCIICHUH, O HOBOH TEXHHUKE, C KOTOPOH CTYAEHTaM CKOpO INpHIETCS paboTaTh yXe B KaueCTBE MHXEHEPOB
(puc. 3).

K Cepreto AnexceeBuuy 3anucanuch 9 cryneHToB. JIIOOOIBITHO NPOCIEANTH 3a TEM, KaK CTYAEHTHI, eImé
HE TaK JaBHO HE II0/I03PEBABIINE O CYIIECTBOBAHWM HOBOI BBIYMCIMTENHHOW TEXHHWKH, ITOJYIHB BO3MOXKHOCTBH
YUHUTBCS Y YeJIOBEKA, XOTEBIIEr0 HAYYHTh UX BCEMY, YTO OH 3HAET CaM, CTAJIM BCKOPE O4YeHb KBaJIU(UIIMPOBAHHBIMU
WHKeHepaMH. Pe3ynpTaThl, NOKa3aHHBIE CTYAGHTaMM 3TOIl Ipymmel, Ojectsiie moAaTBepxkaaroT ymenue Cepres
ArnexceeBHYa pasriAgeTh B COBCEM MOJIOJBIX JIIOAIX HX CIOCOOHOCTH M TajlaHTHL. Bce CTyOeHTHI cTamu
BIIOCTICICTBHM KaHIWAATAaMH HAyK, ISITEPO W3 JICBATH 3AIIUTHIN JOKTOPCKHE IUCCEPTALNH, OHU HOIYYHIH OIHY
JleHMHCKYI0O TIpeMHIO M CeMb | OCylapCTBEHHBIX, JBOE CTalM JEHCTBUTEIBHBIMH UYJCHAMH AKaZeMHUH HayK —
Bceesonon Cepreesuu Bypres u Bnagumup AnnpeeBnd MenbHUKOB. VX TUIUIOMHBIE TIPOEKTHI OBLIM CBSI3aHBI C
Ppa3paboTKOii OTHENBHBIX YCTPOHCTB MaiiHbl BOCM, OHM OBLT BBITIOJIHEHBI U 3alIUICHBI BIOJHE ycemHo [1-4].

Puc. 2. Cepreli Anekceesuy Jlebeses
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Puc. 3. C. A. lebenes Ha nekunmn B MOCKOBCKOM JHEPreTUYECKOM UHCTUTYTE

21 ampens 1951 roga Havyana paboty ['ocynapcrBeHHas komuccus, a jetoM 1952 roga ObUIO 3aBEpILCHO
M3TOTOBJICHHE MAIMHBI, KOTOpas 3apabortana k oceHn 1952 roga. BOCM Obuta ycTaHOBJIEHa Ha HEPBOM STaxe
3nanud UTM u BT Ha JIeHMHCKOM IPOCIEKTE U [JOJIrO€ BpeMs BBINOJIHAJIA PELICHUE KaK HAy4yHbIX, TaKk U
NPUKJIAJIHBIX 337a4. B yacTHOCTH, Ha 3TOit DBM OBLIT ITpOBENIeH Pacu€T TPACKTOPUH PAKEThI, TOCTABUBIIICH BBHIMIIEI
Coserckoro Coroza Ha JlyHy.

Co3nanne BOCM AH crano BaxxHEHIIMM 3TAallOM B Pa3BUTHUU OTEUECTBEHHOW BBIYHCIUTEIHHON TEXHUKH
[5-6]. Dra GbicTponeiicTByrommas DBM Gbita TOrma caMoil MPOM3BOAUTEIBHON MaIinHONW B EBpore W onHO#M u3
ayqmnx B mupe. B oxradpe 1955 r. C. A. JleOeneB cienan cBOW 3HAMEHUTHIH JOKJaJ] Ha MexIyHapogHOI
KOH(EpEHIINH IO dIIEKTPOHHBIM CUeTHBIM MamuHaM B Japmmranre (DPI), kotopsrit mponsBen cencarmio: 5OCM
oKazanachk camoii ovicTpoit DBM B EBpone. B Oyaymem oka3anock, uto Bce MammHbl cepurt BACM (ot BAOCM no
B3CM-6) Ha MOMEHT cBoero co3fanus ObuH Tyvamumu B EBporie B kimacce yHuBepcanbHEIX OBM. B cTpykType
BOCM yxe Torma OBLTH pealn30BaHBl OCHOBHBIC pEIICHHUS, XapaKTepHBIE AN cOBpeMeHHBIX OBM, Bpems
MOJIe3HOH paboThl COCTABIANO B cpelHeM okoio 72%. B mammuae BOCM anst ynpoiieHus: mporpaMMHpPOBaHHS
MIMPOKO HPUMEHSUICS METOJ CTaHIApPTHBIX NPOTPaMM, KOTOPHIH B AAJbHEHIIEM MOJOXWI HadaJlo MOIYJIEHOMY
MIPOTPAMMHUPOBAHHIO U TTAKETaM IPUKIAIHBIX TPOTPaMM.

I11. TIEPBBIN ITPOEKT IO T'PA®HKE HA DBM

B 1956 roay cocrosiack rpaHaro3Hasi BCECO03Has KOH(MEPEHIUs, B paMKaX KOTOPOi paboTaia CeKI[Hs 110
BBIUYHCITUTENIFHON TEXHHUKE, cOOpaBIIas JyYIINX OTEYECTBEHHBIX pa3paborunkoB [7]. HexoTopsle COTpyAHUKH
UTM u BT ObuiM paccekpeueHbl, Yy HHX Ha4ajJuCh MEXKAyHapoaHble KOHTakThl. lllMpokas W3BECTHOCTH
3aMedaTeIbHBIX BO3MO)KHOCTEH HOBOI TEXHHMKH, KOTOpPAsi BHE3AIHO 11 MHOTHX BAPYT BO3HUKJIA B CTpaHe, IpUBea
K TOSBICHHUIO HOBBIX KOHTaKTOB M BHYTpU cTpaHbl. OJMH M3 KOHTAKTOB M HPHUBEN K IOSBICHUIO HOBOTO
HaIpaBJICHUS B HaIllel HayKe — HANPaBIICHHs, KOTOPOE TEIeph Ha3bIBacTCs ""MaIlIMHHOHN rpadukoii’.

B Tom xe rogy rpymmy corpyaaukoB UTM u BT AH CCCP B cocraBe Hemnbsr TonmaueBoit, Bukropa
Anexkcarnposa, Cepres u Hunbt KapabyToBbix, Anekcannpa ToMumHa, UX KOJUIET, a TAKKE PYKOBOJUTEISI TPYIIITEI
Koncrantnna KoncrantuHOBMuYa Peiimuka (puc. 4) mnpuriacwim B BaXXHYI0 BOCHHYIO OpraHU3aIMIo,
pasMermaBryrocs Ha OpyH3eHCKOH HaOepexkHoi, B joMe Ne 44, Tam B OrpOMHOM 3aJieé UM IPOJIEMOHCTPHPOBAIH
MOJIYNPO3payHOe NMAaHHO C IBeTHOH kaprod Coserckoro Coro3a, Ha KOTOPOH MOXKHO OBIIO 3aMETHUTH OTMETKH
CaMoJICTOB, MPOJIETABIINX B TO BPEMs HaJ TEPPUTOPHEH CTpaHbI M Helalleko OoT He€. Bcex mompocuinn oOpaTHTh
oco0oe BHMMaHHME Ha ejie 3aMeTHble YEPTOYKH Ha KapTe, a 3aTeM IOBEJIM Ha OOpaTHYIO CTOPOHY KapTbl, T'lie
OOHAPYXWJINCh MHOTOATAXHBIC CTPOUTENBHBIE JIeca, HAa KOTOPBIX IEPEeMEIIaiCh COJNAATHl B HAYIIHUKAX,
CTaBMBIINE MarHUTHBIE OTMETKH Ha KapTe IO COOOIICHUSM W3 YIOANCHHBIX CTAHIWH CIIEKEHUS 32 BO3AYIIHBIM
MPOCTPaHCTBOM. TE€HH OT HOCKOB Calor 3THX COJIJAT, IPIKUMABIINXCA K 00paTHOH CTOPOHE KapThl, M OKa3bIBAJIHCH
TEMH CaMBIMHU CJIa0BIMU 9EPTOUKAMH.
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Puc. 4. K. K. Peinguk n A. H. TommnuH (dotorpadum BTopoit nososuHbl 1950-x ronos)

Ilepen rpynmoii Obula TOCTaBIeHa 3ajaya aBTOMATHU3UPOBaTh KapTy C BO3IYLIHOH OOCTaHOBKOW.
PazpaboTunkoB pacmonoxuinn Ha BTopoM dtaxke 3ganansa UTM u BT B xomuaTte 206, mpsiMo HaJ HOMEIICHHEM, B
koTopoM Obuta ycranoBieHa BOCM AH CCCP. B ato Bpemss BOCM, pacnonaraBmasicsi Ha IEpBOM dTake, 3aHIMAast
BCIO €r0 CEBEPHYIO IOJOBHHY, OBUIa €IMHCTBEHHBIM BhIAHCIHATENHHBIM pecypcoM UTM m BT. CHuzy Obumn
HPOTSAHYTHl KaOelly, KOTOpbIE MOCIE TEPEeKIIOYCHUS! HECKOJNbKMX pPYOMIBHHKOB Ha IIEPBOM 3Ta)Ke ITO3BOJIAIH
nepexiodaTh padbory BOCM Ha nyOnupyromuii mynsT, coOpaHHBIH B KoMHaTe 206, B KOTOPOH OYEHb CKOPO IOCIIe
BCTPEYN C HOBBIMHM 3aKa3uMKaM{ Hadajachk paboTa MO peajn3aliy MEepBOrO B MHPE PacTPOBOTO IHCILIES C
BUJICOTIAMSTBIO.

[IpaBaa, TEpMHHOB TakuxX, KaK «pacTpOBBIA AUCIUIEN» U «BUAEONAMAThH», HUKTO elle He 3Hal. IIpocTo
rpymnma Peiimnka cTpomna «IMHAMIYECKUH 3KpaH» (Takoil TepMWH W OBUT HCIOJB30BaH) ¢ BUmeoOydepom Ha
MarHuTHoM Oapabane (puc. 5). Ha ¢ortorpadum nokasan 6apadan, Haxonsamuiics ceitaac B myzee U'TM u BT PAH.
BHI/ISy criepean BUJHA IIOJIOCKa C YCTAaHOBJICHHBIMU Ha HEll MarHUTHBIMU TOJIOBKaMH, KaxJasd H3 KOTOPBIX
npejHa3Ha4YeHa JUIs 3aliUcH W uYTeHWs MHGOpPMAalMM IO OTIENbHOW JOpokke Oapabana. B pomosmHeHue k
HMCIOHIeﬁCH B 6apa6aHe JIMHEMKE MarHUTHBIX TOJIOBOK, KOTOpas IO3BOJIAIa BBIYMCIINTEIILHONM MaIIWHE THCaTh
uHpOpMaNUIO Ha OapabaH M YUTATh €€ OTTYyHa, /Ui OapabaHa ObLja M3rOTOBJICHA BTOPAs JIMHEHKA CUMTHIBAIOIIHX
rojOoBOK (ee Ha3pIBaIM «CKajika»). Ha OapabaH 3amuceiBasiach [BoWuHas uHpopManusa. Kaxmpiii Out
COOTBETCTBOBAJI HEKOTOPOW TOUKE «IMHAMHUYECKOTO dKpaHa». OJIHO COCTOSHHE OHMTa O3HAYalIO CBETIYIO TOUKY,
BTOPOE COCTOSIHHE 03HA4aJI0, YTO JaHHAas TOUYKA Ha SKpaHe JOJDKHA OBITH TEMHOM.

| MATHUTHDIN BAPABFAH
bOCM AH CCCP

| NOKPbITHE-

- OEPPOMATHUTHOE

Puc. 5. MarHutHbI 6apabad B3CM AH CCCP

Bribop camoro skpana Takxke ObLI HPOOJIEMOH. DIEKTPOHHO-Ty4eBble TPYOKHM OOBIYHBIX TEIEBU30POB
ObuTH TOrAa O4YeHb Maiibl. COOCTBEHHO, U TEJIEBU30POB TorAa ObLIO HEMHOTO: 3BecTHBIN BceM KBH-49 (puc. 6) u
«Mocksay. [lo nuaronanu ti TpyOkn uMenu pasmep okoso 10 cantumerpoB. CMOTpETh TENEBU30p HalO OBLIO,
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yCTaHaBIMBas Tepel HUM BOISHYIO JIMH3Y (TPOCTYIO OTKPBITYIO CBEPXY EMKOCTH C INIOCKOI 3agHei CTeHKOH u
BBIITYKJION TepesiHeii), BOLy B KOTOPOH Haxo OBUIO 4acTo MEHATh, 4TOOBI OHAa He 3arps3Hsiack. Hexoropble
JMOOUTENN MOJIKPAIIMBAIN BOAY B JIMH3€ CHHHMH IIKOJIBHBIMU YEPHWJIAMH, OTYETO 3KpPaH TEIEeBU30pa CTaHOBUIICS
«royOsiM». IMEHHO OTCYTCTBHE OOJBIIMX TEJIEBH3MOHHBIX TPYOOK NPHBENO K TOMY, YTO JTUHAMHYECKUH dKpaH
MPOEKTHUPOBAIN C IIOMOILBIO MIPOCUUPYIOIEH TeICBU3HOHHONW TpyOKH. JTO OblIa TpyOKa emé MEeHBILIETo pa3Mepa,
4eM TPYOKH OOBIYHBIX TEJIEBH30pOB (0KOJIO 4 CM MO AWAroHaM), HO OUeHb MolHas. Ha e€ mydn HeBO3MOXKHO OBIIIO
CMOTpPETh IJIa3aMH, MO3TOMY JIy4H NPOELUUPOBAIM HA YAAJIEHHBIA 3KpaH, e MOJydyaloch AOCTaTOYHO UE€TKOe
M300pakeHNEe pa3MepoM J1Ba Ha J1Ba MeTpa. Takoe M300pa’keHNe BIOIHE MOTJIO CIIY>KUTb U1 OTOOPaKEHHUS KapThl
CTpaHBI.

3aKka3ylK B Mepy CBOMX CHJ W TEXHHYECKOW IIOJrOTOBKM TaK)X€ OKa3blBal MOMOIIb HEOOJBIIOMY
komutektuBy UTM u BT, B ocobenHoctn cBomMu Kajapamu. B camom Hauane paGoOThl M3 BOSHHOI'O BEIOMCTBA
TIPUIIEN BaKHBIA MTOJKOBHUK, KOTOPBIN NPUBEN co00ii IBYX NOAYNHEHHBIX, IIOATIOIKOBHIKA B Maiopa. [1omkoBHIK
BBICITyIIIaJl COOOIICHHUS WIEHOB TPYMIEI 00 MX paboTe M COCTOSHHUHM, YTO-TO 3aIHCHIBAs B 3aUCHYIO KHIDKKY. ITo
OKOHYaHMHU BCEX JAOKJIAJOB OH, 3aIVisiAbIBasg B 3Ty KHIKKY M 0Opamasch K CBOMM IOJYMHEHHBIM, «IIOPYUHI»
TIOJTIOJKOBHUKY TBOWYHYIO CHCTEMY, a Maiopy cuctemy komaua. [locmemoBam mpukas: «UToObI kK cyO0oTe BCE
656110 TOTOBO!» U NMEeliCTBUTENHHO, KaK TOBOPHIIH MTO3/IHEE YUACTHUKH pa3paboTKu, K cy00oTe Bc€ OBLIO TOTOBO, HO
4epes3 rof.

TWIA ORR SPANA
LENTICLE FOR 1
TEREBMIOPA SHIELD OF Lo
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Puc. 6. TeneBnsnoHHbI npuemHuk KBH-49 ¢ 4ononHUTENbHOW NTNH30M.

3aH.[I/ITa IPOCKTa IMPOUCXOANJIa HAa TCPPUTOPUHN 3aKA3YHKaA. B npe3nanyme Cuaeia .HC6€,I[CB, HECKOJIBKO
r€HEpajioB C OOJILIIMHU 3Be3JaMy Ha MoroHax. Bo BpEMA JCMOHCTpAIlMKM BOCHHBIM IMOKa3bIBAJIU 3arOTOBJICHHBIC
KapTUHKU JABUTAIOMINXCA CTPOK TEKCTA U JIETAIOUIUX CaMOJIETOB.

C pesroMe BBICTYNHI CaMblii Ba)KHBIN T€HEpa, KOTOPBIA MPsAMO 3a8BUJ, YTO €My BCE MOHPABUIIOCH, U OH
TOTOB JaTh MHCTHUTYTY JIOOBIE JAEHBIH JUIS CO3JIaHMs NMpaKTHYeCKOW ycTaHOBKH. B orBer JlebeneB ckazai, 4To y
MHCTUTYTa MMEIOTCS BaKHbIE NPABUTENBCTBEHHBIC 3a/aHUs, TPEOYyIOIIHe HCIOJIB30BAHUSA BCEX €r0 MMEIOUINXCS
pecypcoB, HO OH TOTOB MHEpenaTh JOKYMEHTALHUIO JII000OMY KOHCTPYKTOPCKOMY OIOpO, KOTOpOE NOIKHO OyzmeT
MPOJOJKHUTE MPOEKT 0 peanu3anui u BHeApeHus. OTBETOM ObUIO TPOMOITIACHOE pa3odapoBaHue reHepana: «Kro
xKe OyameT peanu3oBBIBaTH UykKue uaen?» Ha 3TOM HCTOpHS pacTpOBBIX AWCIUIEEB M BHUICONAMSTH, a TakkKe
«vammHHOH Tpadukm» B UTM u BT npepBanack Ha MHOTO JIET.

JeiictBurensHo, B 310 BpeMst UTM u BT ydacTBOBai B HECKOJIBKMX Ba)XKHEHIIMX IIPOEKTAX: B 3TO BPEMS B
WHCTUTYTE BEIUCHh pa3paboTku HOBoH DBM M-20, B nBa pa3a GoJiee mpon3BOAUTENbHOM, YeM MamuHa bOCM AH,
OBM /lnana U1 aBHAIIMOHHOW CHCTEMBI HaBEACHUS MCTPEOWTEIN Ha LeiIb M BBIYUCIUTEIHLHOTO KOMIUIEKCA IS
CHCTEMBI «A» MMPOTUBOPAKETHON 0OOPOHBI CTPAHHI.

111. CIEAYIOUMI TPOEKT I10 TPA®UKE HA DBM

Crenyromuii atan pa3BUTHS MAIIMHHOW rpadUKy B CTpaHe CBsI3aH YK€ C APYroi, He MeHee W3BECTHOM
MamuHOH, paszpaboranHoit B8 U'TM u BT, mammnoii, koropyto HasBamu BOCM-6. JleGeneB o4eHb OO 3Ty
MalllHy, OH TIIATEeILHO TOTOBMI €€ pa3paboTKy, caM ydacTBOBaJ B Hell. OO0 3TO MalnHe MO>KHO TOBOPHUTH J0JITO,
3TO TeMa OTAeIbHBIX KoH(epennuii. Keratu, ogna u3 Hux, npomeamas B 2017 roxy, Obiia mocesmena 50-1eTuro
3aBepuieHus paspadorku BOCM-6. 3a sty paborty Cepreil AlleKceeBUY U HECKOJIBKHUX €r0 KOJUIET ObIIIN YI0CTOCHBI
T'ocynapcteennoit mpemun CCCP. A B 1996 roxy Cepreit AnekceeBmd 0bu1 yroctoeH menanu ba60mmka «IInonep
BBIYUCITUTENIFHON TEXHHUKW» KOMITBIOTEPHOTO OOIIeCTBA AMEpPHKAaHCKOTO HMHCTHTYTa D3JCKTPOHHBIX U
JEKTPHUYECKUX WHXKeHepoB (puc. 7). Cama xe mammaa BOCM-6 Teneps HaxoguTcs TOIbKO B My3esx. CoBcem emé
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HEaBHO OHA IPOJOJDKAda CBOI IPOM3BOJCTBEHHYIO AEATENbHOCTh. OAHAKO ceWdac NPOXOAUT mporecc e
ycraHoBkH B [lonurexnuueckom mysee B Mockse. DHTy3uactsl BACM-6, cpeau KOTOpBIX eCTh U e€ pa3paboTuHKy,
IBITAIOTCS CIETaTh 3Ty YCTAHOBKY NEHCTBYIOIIEH, Belb Hal&XHOCTh 3Toii DBM mpeB3onuia Bce OXKHIaHUS.
Hanpumep, My3elHbIN 9K3eMIUIp, MOKAa HAXOJWICA Ha IMPOU3BOJCTBEHHOMN IUIOIIAAKe, TO ecTh 3a 26 neT ¢ 1982
rozaa o 2008 rox orpadoran 76053 ywaca. Ho BOCM-6 ectb u B apyrux mysesx. OHa yctaHoBieHa B JIOHIOHCKOM
My3ee HayKu psiioM ¢ amepukanckod MarmnHoi CDC-6600.

Puc. 7. Meganb 6366uasa, Kotopow 6bin HarpaxkaeH C.A. flebeaes.

Nmenno Ha BOCM-6 Hauanm cBoio paearenbHOcTh Bammm BaneppsnoBmy KoGenéB, KOTOpoMy MBI BO
MHOT'OM 00s3aHBI HOBBIM IIPOPBIBOM B OOJIACTH KOMITBIOTEpHOU rpaduku B crpaHe (puc. 8). B.B. KobGenés — omun
13 caMblIX 3aMeTHBIX coTpynHUKOB UTM u BT. B roHOCTH OH npuexan B MOCKBY Ha BEJIOCHUIIE/IE U3 3BaKyalluy, BO
BpeMsi KoTopoii 0611 B Cpennelt Asun. Emy yaanock nocrynuts B MI'Y, OH cTan cTyAaeHTOM NepBoro Habopa Ha
®dusrex — Toraa Gpuznko-rexHudeckuil pakynabrer MI'Y, a BocneacTBIK BOWTH B niepBbIid Beiyck MOTHU.

Puc. 8. Bagum BanepbaHosuy Kobenés.

[Momyuns o6pazoBanre B MOTU n 3aHnMasich pa3pabOTKOI CHCTEM MaMAITH Ha MAarHUTHBIX CEpACYHHKAX,
Bamum BaneprsHOBHY yBIEKCS MpOTpaMMHpPOBAaHHEM M Ha s3bIKe Anron-60 co3fan OpurHHAIBHYI0 OMOIMOTEKY
rpadudeckux mporpamm, xoropas moiyumia umsi [PADAIL (puc. 9). E€ ocHOBHOe Ha3HAa4YeHHE 3aKITIOYAIOCH B
co3nannu (HoTomadbioHoB A mpoekTHpyeMblx B UTM n BT MHOTOCTONHHBIX IedaTHBIX U1aT [§].
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Mawmunas rpadnka
AR CHCTEMb!

b3CM-aaroa

Puc. 9. MoHorpadus B.B. Kobenésa no cucteme padan.

Ho Baxnum BasnepbsHoBHY yBIIeKaJcs U JTIOOHTEIBCKUM rpaduueckuM nporpammupoBanneM. OH Hamucan
Ha Aurone-60 yHHKaNbHBIH KOMIUIEKC MPOrpaMM, MO3BOJSBIIMA Ha HHAWKALMOHHBIX JIAMIIAX OIEPATOPCKOrO
mynsta BOCM-6 (Oydepusix peructpax urenus bPU, 3ammcn bP3, komanx BPK, nHnekcHBIX perncrpax) pucoBaTth
Oerymye HaANMCH M Ha MPa3gHUKH Pa3BIeKall COTPYIHHUKOB (a MHOTAA, HA HOBOTOJHHUE NMPA3JHHKU, UX JAeTeH H
BHYKOB) BEJIMKOJICHBIMU 3JIEKTPOHHBIMH MO3JPAaBUTEIEHBIMH OTKPBITKAMH.

Puc. 11. MawwnHHanA rpadmka B ucnonHeHun B.B. Kobenésa (8 mapta 1975 roaa).

OpHa M3 NepBBIX Haanucel, kotopyto Banum BanepesiHoBuu nanucan Ha BP3, Obua takoit: «Cxonure B
anTeKy M KyIHTe YTO-HUOYIb K yato». OH Hay4wics pucoBath kapTuHku Ha AIITY-128, otoOpaxas Ha OyKBEHHO-
U(pPOBOM YCTPOHCTBE CII0KHBIE CLEHBI C TEHSIMH M TIoJTyTeHsiMU (puc. 10).
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B BecenHwmii jxeHCKMW Tmipa3gHUK OH jgapun xeHmmHamMm WTM u BT 3anporpamMmuipoBaHHbie U
OTPHUCOBAaHHBIE WM TOAApKH, BBI3bIBaBIIME BceoOmiee BocxuuieHue (puc. 11). MM Obumm co3naHbl HepBbIE
KoMITbIoTepHBIEe Hrpel HA BOCM-6 ¢ rpadukoii Ha andasutHO-MPpoBEIX Aucmiesx VT-340 u VDT-3210: urpa B
«Hump», «Cxaukny» (7151 caMbIX MaJIeHBKHX), « YTOJIOBHOE pacciefioBaHuey, «llemepa» u MHOTHE ApyTHE.

IV. MAIIMHHAS TPAGUKA — 3TO MATEMATHUKA

OIHOBpPEMEHHO pPa3BOpAaYMBAINCh PabOTBI MO KOMIbIOTepHOW Tpaduke B MHcTuTyTe mnNpHKIamHON
matematuku AH CCCP (UIIM AH CCCP), no3nHee momyuuBiieM uMsa McrtucnaBa BceBonogoBuua Kenpeima,
KOTOPBII HOJITOE BpeMst OBl AUPEKTOPOM 3TOTO MHCTUTYTA. JIOCTIKEHHS 3TOTO HAYYHOTO YUPEKACHUS B 00nacTu
KOMIIBIOTEPHOI1 rpaduky Hepa3psIBHO cBs3aHH ¢ nMeHeM Opus MatseeBnda baskosckoro (puc. 12). Ero pabota B
STOM HalpaBJeHWH Hadajach emé B 1964 roxy, korma coBmecTHo ¢ Tamapoii AmekceeBHolt CymkeBmd (s e
pabotsl [9]) oH caenan KOPOTKHHA GHUIBM, B KOTOPOM JEMOHCTPHPOBAINCH BO3MOKHOCTH BH3YalU3aI[MH OOTEKAHUS
00BEMHOTO T€OMETPHUYECKOTO TENA, B YACTHOCTH, LIMIIMH/PA, TUIa3MOI.

ITporpammucTamMu ObLTa cO3/aHa IOCIEIOBATEIBHOCTh KagpOB, KOTOPas BBIBOAMIACH HA 3JIEKTPOHHO-
IydeByl0 TpyOKy. B 3TO0 BpeMs yke CymIecTBOBalIM TaK HAa3bIBAEMbBIC «3HAKOINEUATAIOIINE» TPYyOKH, KOTOpBIE
MO3BOJISUT IEMOHCTPUPOBATH TEKCTOBYIO MH(opManuro, mocrynaromyio or 9BM. Ho 6bumm u Takue, KOTOpbIe
CONIEpXKAlI TaKKe BTOPOHM SJCKTPOHHBIH MPOXKEKTOp € COOCTBEHHOM OTKJIOHSIOMIEH CHCTEMOW, CHOCOOHBIMH
HaKJIaJbIBaTh HA CHMBOJIbHYIO HH()OPMAIIHIO JTOTOJIHUTENbHOE rpaduueckoe m3oopaxenue. B pabore baskorckoro
u CyIlIKeBHY HCMOJIb30BaNach u3BecTHas DBM «Becha». D10 Obula yKe HE JammoBas, kak mepsas BOCM, a
MOJIYIIPOBOJJHUKOBAsI MallIMHA, pa3pabOTaHHasi B KOHCTPYKTOPCKOM 0ropo npombiinieHHoi aBTomatuku (KBITA), u3
KoToporo Brocneactsuu Beipoc HUM «KBaHT».

Ho ocnoBHo# Bryag HOpus MaTBeeBH4a B CTAHOBJICHHE HOBOI'O HAyYHOI'O HANpaBIEHHUS COCTOSAT B
Havaroii B I[IM AH CCCP B xonue 1960-x rogoB pazpabortke Oubianorexu rpaduueckux mporpamm I'PADOP
(puc. 13-14). HazpaHnue OMOIMOTEKH SIBHO HABOJUT HAa MBICIIH O sI3bIKE MporpaMmupoBanust DopTpaH, TPaHCISATOPEI
C KOTOpPOTO B TO BpeMS HMMEIUCh yXe IMOYTH Ha BCEX BBIMTYCKABUIMXCS B CTPAaHE BBIYHCIUTEIBHBIX MAIIMHAX.
Hmerock B 3T0 Bpems u 0oJjiee coBeplIeHHOe nepudepuitHoe 000pyI0BaHue, B CTpaHe BBITYCKAIUCh COOCTBEHHBIC
W 3aKyNaJluCh 3apy0exHbIe rpa)ONOCTPOUTENHN U rpauyecKkue AUCIIed. A B Ka4eCTBE OJHOW U3 OCHOBHBIX 3a/1ad
TOTrZla paccMaTpuBajach 3a/adya aBTOMATH3allMM H3TOTOBJIEHHA (OTOIAOIOHOB JUI NEYAaTHHIX IUIAaT. PasBuruhe
TEXHHUKH (OTOMEYATH TOKOMPOBOIMIMX CIOEB HA IJIACTMACCOBBIE IUTATHI TOTAA IIUIO O4YeHb ObicTpo. Hampumep, B
UTM u BT wusroraBauBaluCh MEYaTHbIE IJIATBI ¢ 28-MBIO CIOSMH, YTO IMO3BOJISUIO MPAKTHYECKH IMOJHOCTHIO
M30aBIATECS OT HABECHOTO MOHTaXa 3JIEMEHTOB U CYIIECTBEHHO CHIDKAJIO TPYHAOEMKOCTh M3TOTOBIICHUS CPEICTB
BBIYHCIIUTEIHHOM TEXHUKHU Ha cepuiiHbIX 3aBojiax. [ PADOP 103Bosi1 pemuTh 3Ty ClIoxHyo 3aaady [10-11].

.

Puc. 12. FOpwuit MaTBeeBuy basikoBckuit ¢ konneramm B UMM um. M. B. Kengpiwa AH CCCP.
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OFEHA JEHMHA
MHCTHTYT TPHKIAJHON MATEMATHKH
AKAJIEMHH HAYK CCCP

0.M. B T.H. CT. M

1 ' P A ® O P:romnaexc rpaduueckux nporpiavy
wa ®OPTPAHe

Branyex
Ocnosume daeMenTH W rpadukm

Tipenpuwr N 41  3a 1972¢

Eoce

Puc. 13. NpenpuHT KO. M. BasikoBCcKoro u ero koaner no cucteme N’PA®OP.

ot
it 0 .o':o
L) LA
o yhvd
”.“:.:\.‘ 0".‘ » »
B i
.
!!!:‘.’.‘:""
i3y ‘el
:"‘..
.
®ois
. "
.
e’

oll:::-"
Puc. 14. Nepsbiit rpadmK, noctpoeHHbi B KO. M. baskoBckum B cucteme NPAGOP.

Bubmmorexka [PADOP Bxkirouana 6onee 400 pa3IMIHBIX TPOTPaMM, JOCTYI K KOTOPBIM OBLT BO3MOXKEH W3
TIOJIb30BATENILCKUX MPOTPaMM, HAMMCAHHBIX Ha CaMbIX pa3HBIX s3bIkax — HAa Poprpane, Ha Anrone-60 (BapuaHT
cucremsl Anron-I'JIP), ma I1JI/1, Ha aBTOKOmaxX W si3bIKax accemOnepoB. Ilockonbky cama OuOIMOTEKa ObLIA
HarucaHa Ha QoprpaHe, oHa oOJyiajasa BBICOKMM YPOBHEM MOOWJIBHOCTH H, XOTS H3Ha4YalbHO OHOJIMOTEeKa
coznaBaiack sl Mammael BOCM-4 (nomynpoBosHukoBas Bepcust Mannabl C. A. Jlebenesa M-20), Ho 3aTeM Oblia
nepeHecena u Ha M-222 (toxe BapuanT pazButus M-20), u Ha BOCM-6, n Ha mamunsl cepuit EC 9BM, n Ha CM-
2, u Ha CM-4, u Ha M-6000,