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C/Z1IOBO PEOAKTOPA

Hoporue yutarenu!

Pa3BuTHne oOmiecTBa Bceraa COMPSDKEHO C HAyYHBIMH OTKPBITHSIMH B Pa3HBIX
oOmactsix 3HaHuil. Eciiu rymMaHuTapHble HayKH HalpaBieHbl Ha HCCIEI0BAaHUE ye-
JIOBEKa, COLMATIBHBIX TPYNI U MHOT000Opa3us GopM IeATeIbHOCTH, TO OTKPBHITHS B
00J1acTH €CTECTBEHHBIX HAyK CBA3BIBAIOTCS C HAYYHO-TEOPETUUECKUMU MTO3HAHUSIMU
MIPUPOJIBI.

EcTecTBeHHO-HayuUHbIe HCCIEIOBAHMS B ITOCIEAYIOIIEM OTYYaloT BhIpakeHUE B
MIPUKJIAIHBIX HayKaX, U3y4alolllie TEXHUKY U SIBICHUS, CBS3aHHbIEC C €€ CO3AaHUEM,
pPa3BUTHEM U B3aUMOJEHCTBUEM C MPUPOAOUA U YEITOBEKOM.

Ha ceroansimnuii 1eHs TUHAMUYHOE pa3BUTHE OOIECTBA TUKTYET 0COObIE Mpa-
BUJIA UTPBI, T/I€ IIaBHBIMU (DaKTOpaMU pa3BUTHS BBICTYNAIOT HaykKa U oOpa3oBaHUE,
MEHSETCSl COBOKYITHOCTh (DaKTOPOB U HCTOYHUKOB SKOHOMUYECKOTO POCTa, CBSA3AH-
HbIE ¢ OOJBINION POJIBIO TEXHUKH.

I nasmwiii pedaxmop,
KaHOuoam opuoudeckux Hayxk, 0oyeHm
I'ynbnapa AiinapoBna HagukoBa
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YEJIOBEYECTBOM

TO THE QUESTION ABOUT THE MAIN HISTORICAL STAGES OF THE
DEVELOPMENT OF MATERIALS SCIENCE WITHIN THE FRAMEWORK
OF CHANGING THE NOMENCLATURE OF MATERIALS USED BY

HUMANITY

Almomauuﬂ (H(l pyc) B cmamuve noxazanvt ocnosnvie ucmopuyeckue smansvl pa3eumust Mamepuaﬂogec)el-m;l u mex-
Holl02UU Mamepuaios, npoee()éﬁ ux amaiusz u cuHmes, ¢ I/lOC]Ze()yIOLL;uM ycmanoesieHuem 6auslHus oamanoe Ha paseumue

yenoseuecKkoco 061/0[60}’}’1861‘

Abstract (in Eng). The article shows the main historical stages of the development of materials science and materials
technology, their analysis and synthesis is carried out, with the subsequent establishment of the influence of the stages on

the development of human society.

Knrouesvie cnosa: Mamepuanosederue, mexHono2uu Mamepuanos, UCMopus Mamepudaiose0eHus.
Keywords: Materials science, materials technology, history of materials science.

Introduction

The importance of materials science in the life
of mankind cannot be overestimated [4][2][1].
The most important role of materials in the main
areas of life support for mankind is demonstrated
in Figure 1. After all, human society has relied

and still relies on the presence of its basic
material components. Energy (primarily thermal
in the form of fire, as a product of the chemical
reaction of combustion of materials based on
hydrocarbons) and chemicals - metallic and
non-metallic (ceramic and polymer) materials
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(for the manufacture of various products:
weapons, tools, clothing, housing, including
furnaces for obtaining energy, utensils for
cooking, transport, from the first horseshoe to a
spaceship, communication, from the telegraph to
a smartphone, medicine and everything else that
surrounds us was created by man) [4][6].
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Figure 1. Materials in the life support
of mankind

Materials science is a "symbiotic" or integral
discipline, based on the classical sciences with
an emphasis on the practical use of substances
as materials. Therefore, the theory of materials
science developed with a delay in comparison
with practice. In addition, this is facilitated by
the variety of the constantly expanding range
of materials used by mankind. If the science of
materials proved to be difficult to understand
even for scientists, it can hardly be assumed that
our ancestors quite consciously processed and
used materials, and how they were even capable
of doing so.

Main part

No technical discipline is as superstitious as
materials science. For example, it is believed that
in ancient Babylon, human embryos were used
to make glass; in ancient Japan, swords were
tempered by immersing them red-hot into the
bodies of living slaves. The burial of people in
the foundations of buildings and bridges seemed
quite common, only in ancient Rome people were
replaced with stuffed animals. Such customs
could be associated with the lack of scientific

foundations in the science of materials, where each
structure was endowed with its own spiritual life,
while the ancient masters reached such heights
in working with materials that to this day remain
not understood, how they did it, and this paradox
makes one even more critical of the modern
interpretation of the history of human civilization.

With the development of society, man has
become "less cruel”, but no less superstitious.
Some vestiges of the irrational are felt even in
our current attitude to materials. For example,
questions about the benefits of using old and
new, natural and synthetic materials are often
very heatedly discussed. Moreover, the emotions
raging on such discussions are far from always
based on real knowledge or experimental
evidence. These biases are most powerful in
everyday life, but sometimes they penetrate into
the design of serious structures.

It is convenient for a person to see in the
materials some kind of vital force, the beginning
on which their performance depends. For
example, they said that things break down
because strength leaves them.

In the past, the choice of material and design of
the structurerelied only oninstinctand experience.
The carriages lost their wheels because the
carriage craftsmen lacked the ingenuity to secure
them properly. Likewise, wooden ships sailing
almost always had unfortunate leaks, because the
shipbuilders of those days did not understand the
nature of shear stresses, which remain a mystery
to many today.

The science of materials has a deep history of
development. Its source is the first true knowledge
of materials in antiquity.

The emergence of technologies and each
stage of their development have always been
conditioned by production and practice. In turn,
the development of production was a consequence
of the growing needs of society for materials.

Considering the chronology of the
achievements of materials science in different
historical periods, it is necessary to distinguish
several stages and note the most important
discoveries made during these periods.

Materials Science BC

Since the inception of humans, they have used
natural materials, wood, stones and everything
else that they could get.

The next was the receipt by people of artificial
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and synthetic materials that are not in nature.
This happened for the first time more than 28,000
BC. and this lasted for millennia, during which
the most important discoveries in the knowledge
of materials were made, many of which remain
a mystery for scientists all over the world, the
answer to which has been lost for centuries, and
only partially, Pavel Petrovich Anosov opened
the veil of secrecy from ancient technologies,
revealing the secret of creating damask steel.

However, as evidenced by archaeological
evidence, approximately 28,000 BC. people
learned how to obtain from clay, by firing,
ceramic products (figurines of animals and
people, as well as balls and plates), which were
found during excavations near the Pavlovsk
hills in Moravia[3]. For more than 20,000 years,
people have not discovered anything new in
the receipt or processing of materials, and only,
approximately 8,000 years BC. Neolithic people
began to create products from native copper, gold,
which can be called the beginning of metallurgy,
and copper and gold products replaced stone
products. However, already about 5000 years
BC. the population in Asia Minor, discovered that
liquid copper is obtained by roasting malachite
and lapis lazuli and various figures can be cast
from it, how this was achieved without serious
development of science or someone else's help
from outside, who already owned this technology,
explain from the position modern science is not
possible, as described in detail in the book of
Sklyarov A. Yu[5].

In the book, the author says in detail that
the research of recent decades has seriously
shaken the traditional view of the history of
the development of metals by man. Especially
many contradictions between empirical facts
and established theory are found for the earliest
stages of ancient metallurgy. In the light of the
facts accumulated to date, the version of human
development of metal smelting from ores as a
result of random and chaotic experimentation
looks very doubtful. Meanwhile, our ancient
ancestors themselves never and nowhere took
credit for the development of metallurgical
technologies. They considered this knowledge
a gift of the gods - representatives of a highly
technically advanced civilization, traces of the
real existence of which in ancient times are found
practically throughout our planet. It is difficult

to argue with the opinion of the author, given
that there is no evidence confirming the theory
that mankind progressively mastered the work
with materials, using the methods of scientific
knowledge, putting thousands of experiments
and accumulating knowledge, on the contrary,
in fact, we have a situation where processing
technology in uneducated populations arises
spontaneously and already in finished form and
then also disappears with lightning speed and
without a trace, leaving only the products of the
application of this technology, but not the records
of how this technology was created, improved,
how it was taught, what problems arose in this
case, etc. as is always the case when developing a
new technology, which will be confirmed by any
serious researcher.

Approximately 4000 - 2000 BC Residents of
settlements of the Arkaim type (found on a large
area covering the south of the Chelyabinsk region,
the southeast of Bashkortostan, the east of the
Orenburg region of the Russian Federation and
the north of Kazakhstan) smelted copper products
from malachite and lapis lazuli. Numerous
copper and bronze items (bronze knives, axes,
arrowheads, etc.) found in the burial grounds
confirm that there were many skilled blacksmith
and foundry masters here. According to many
indications, it was an ancient metallurgical plant,
into which ore was brought, metal was smelted,
from this metal tools of production, tools and
protection tools were smelted, which then spread
throughout the territory. Traces lead from Arkaim
to the Mediterranean, which suggests that at that
time there were trade relations between the South
Urals and the Mediterranean.

Around 3500 BC iron was first smelted in Egypt.
Information about how the first secret of obtaining
the main metal of civilization was revealed has
not survived to us, and any serious specialist in
the field of materials science knows that obtaining
iron suitable for the production of any products
requires the creation of significant infrastructure,
the creation of equipment and the development
of smelting technology, and should there were
numerous testimonies to all this, as in Arkaim, but
there is nothing of this, except for the iron products
themselves and how, by whom, where they were
made, no scientist in the world knows.

After Arkaim, and possibly in parallel with
him, about 3000 BC. Already in the Middle East



FCTECTBEHHBIE M TEXHUHECKUE HAYKI. N 4. 2020 T,

143

and Asia Minor, they discovered that the addition
of'tin ore to copper ore makes it possible to obtain
a material that is much stronger than pure copper
or tin — bronze. The concept of fusion appeared
- the idea that a mixture of two or more metals
gives a substance whose properties are superior
to those of each of the components.

The history of the appearance in the life of
people of the second, main after ceramics, non-
metallic material, is even more intricate than that
of other materials. Inscriptions have come down
to us, indicating that in Egypt and Mesopotamia
they knew how to make glass products already
6000 years ago, they even mastered glass-
blowing, although not a single material scientist
can explain how they reached the temperatures
necessary for glass melting. The technology for
the production of glass products has appeared
and disappeared many times, again leaving
no trace of its existence. Approximately 2,200
BC. the inhabitants of northwestern Iran made
their first glass. According to other sources, the
first dated mention of blue opaque glass coated
with transparent green glass dates back to 3064
BC. Thus, in Egypt glass was widely used for
special ritual ornaments, decorations, etc. during
the reign of Pharaohs Thutmose III (1900 BC)
and Tutankhamun (1300 BC). According to the
records on clay tablets, industrial glass production
began in Syria (1700 BC) and further spread to
Egypt and Palestine. Recipes and methods for
making glass glazes (coatings on ceramics) are
described in 1600 BC. and were found during
excavations of cities in Mesopotamia[2].

According to one of the sources, the oldest
man-made glass product found to date - a light
green glass bead measuring 9x5.5 mm, found in
the vicinity of the city of Thebes - dates back to
3500 thousand years BC. The production of glass
began later than the first ceramic products, since
its production required higher temperatures than
for firing clay. If for the simplest ceramic products
only clay was enough, then for the simplest glass
it is necessary to use several components. Later,
glass began to be produced in Mycenae (Greece),
China and India. Since the X century. BC. we can
talk about the production of glass in the Far East,
and from the IX century. BC. Alexandria became
the center of glass making, from where it spread
to Rome.

In China, around 1500 BC. created the first

porcelain from kaolin clay.

Approximately 300 BC in South India, they
discovered a method of melting steel in cupolas
- ceramic vessels dug into the ground. The same
steel was obtained, which after centuries will be
called "Damascus" and the secret of obtaining
which will remain a mystery for many generations
of blacksmiths and metallurgists (until Pavel
Petrovich Anosov reveals it again).

Materials Science of the Renaissance (XIV-
XVI centuries)

During this period, such discoveries were
made as:

Johannes Gutenberg created an alloy of the
system "lead-tin-antimony", from which it was
possible to cast in copper molds typesetting for
typography (1450).

Johansson Funken developed a method for
separating silver from lead and copper, the ores
of which are usually mixed. It was found that
the operations of the extraction and processing
of metals make it possible to obtain the desired
metal as a by-product (1451).

Materials science of modern times (XVII-
XIX centuries)

Abraham Derby I discovered that coke can
perfectly replace wood

John Smeaton created concrete from ancient
manuscripts.

1827 Friedrich Wohler isolated metallic
aluminum by heating its chloride with potassium.
The most common metal that makes up the earth's
crust was obtained in its pure form.

1827 Wilhelm Albert used a steel rope to lift
loads from a mine. Replacing the hemp rope
with a more durable material made it possible to
significantly increase the lifting height and led to
an exponential increase in the size of structures.

Pavel Petrovich Anosov discovered quenching
in "thickened air", metal processing by cold,
gas carburizing (1828). Developed a method
for strictly scientific analysis and scientific
interpretation of steel production processes.
Proved the influence of the crystal structure on
the properties of steels. He created a damask
blade made of cast steel (1837). Published his
outstanding work "On Bulat" (1841). He first used
a light microscope to study the microstructure of
steel in 1831 and others.

Charles Goodyear discovered a method for
vulcanizing rubber (1844).
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Auguste Bravais laid the foundation for the
geometric theory of the structure of crystals: he
theoretically derived (1848) the main types of
spatial lattices and hypothesized that they are
constructed from points regularly located in space.

Georges Hadamard patented artificial silk
made from fibers of the inner layer of the
mulberry bark.

In 1868 Dmitry Konstantinovich Chernov
built a diagram of phase transformations for the
"iron - carbon" system based on the critical points
of phase that he discovered.

Materials science of the newest time (XX-
XXI centuries)

Jan Czochralski created a method for growing
large single crystals of metals (1918).

Wildo Lonsbury Samon created polyvinyl
chloride, the most widely used plastic construction
material (1926).

Arne Olander discovered the shape memory
effect in an alloy of gold with cadmium (1932).

Egon Orowan, Michael Poliani and G.IL

bubnunorpadus

Taylor, in three independent papers, proposed to
explain the plasticity of metals by the nucleation
and motion of dislocations.

André Guinier and G.D. Preston independently
discovered diffusion bands in aging aluminum-
copper alloys. This led to a better understanding
of the mechanism of hardening of alloys due to
the release of small particles in them (1937).

Conclusions

The article shows the main historical stages
in the development of materials science within
the framework of the concept of changing the
nomenclature of materials used by mankind. The
problems that arise in the study of the history of
materials science, namely, the creation of new
materials and technologies that are behind it, have
been revealed. The role of personality in the history
of development of materials science and their
contribution are shown. The studies carried out
indicate the presence of dark spots in the history
of materials science that require further research in
the light of new facts that are being discovered.
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Abstract (in Eng). The article shows the relevance of creating a multimedia complex, methods and technologies for the
implementation of this complex, which ensure the maximum efficiency of the provision of educational material.

Knroueswie cnosa: MH¢0pMal{u0HHa}l cucmema, My/zbmwweduﬁyblzi KOMNJeKc.

Keywords: information system, multimedia complex.

[TocrenenHo QopmMmupyercs HacTosIlee HH-
¢dopmanmonHoe obmectBo. Henapom HacTynus-
mmid XXI Bek Obl1 00bsIBICH BEKOM HH(OpMa-
tu3aiuy. [lo cpaBHEHUIO ¢ HaYaIOM MPOINLIOTO
CTOJIETHSI KOJIMUYECTBO MNOTpedsisieMol uesoBe-
KOM HMH(pOpMalMu BO3pPOCIO B AECITKH, COTHH,
TBICSYM pa3. DTa MHPOpPMALUS MOCTOSHHO 00-
HoOBJsieTCs M u3MeHsaeTcsi. COOTBETCTBEHHO He-
00XO/IMMBIE JJIS1 )KU3HU U PabOThI CBE/IEHUS COB-
PEMEHHBIE JIIOAM XOTAT MOJTyyaTh MaKCUMaJIbHO
OIIEPATUBHO.

Ve JaBHO HUKTO HE COMHEBAETCsl B TOM,
4T0 MHpOpMaLuUs — K04 K ycrexy. OHa HyKHa
BCEM: CTYJCHTY, KOTOPBIHA U3ydaeT Ty WJIN UHYIO
0051acTh JESATEIbHOCTH, YUEHOMY, KOTOPBIH 3a-
HUMAETCs UCCIIEA0BATEIbCKOM paboToH, crienua-
JUCTY-IIPAKTUKY, 1a U TIPOCTO JIFOOOMY YEJIOBEKY,
KOTOPBIN BBIHYX/IEH HJITH B HOTY CO BPEMEHEM.

Camplii IpoCcTOi U JIenIeBbIil crioco0 moiy-
YUTh HYKHBIE CBEJCHUS — 00paTuThcs B O6MOIU-
oreky. Ci0BO «OMOIMOTEKa» aCCOLMUPYETCS Y
OOJIBLIIMHCTBA C JUIMHHBIMU KOPUIOpPaMU CTell-
JlaKel, Ha MOJKAaX KOTOPBIX MBUIBHBIMU PsIIaMH
CTOAT OecuuclieHHble KHUTU. VIMEHHO Tak BbI-
IJISIIeNM  KHUTOXPAHWIMIA MHOTHE CTOJIETHS.

Jlo Tex mop, oKa He NOSABUIINCH KOMIIBIOTEPHI, a
3aTeM — HH(POPMAIIMOHHBIE CUCTEMBI U IT100aJTb-
Has ceTb MHTepHeT. U Torna cutyanus Hayaia B
KOpHE MEHSTHCS.

C mnosBinenneMm MHTepHeTa mouTH HCUE3NIH
IIPOCTPAHCTBEHHBIE W BPEMEHHBIE TI'PAHMIIBI.
Benp unpopmanus, BbUIOKEHHast Uil BceoO-
IIETO TOJIb30BaHUS MOXXET OBbITh BOCTpeOOBaHa
B J11000€ BpeMsl JHOObIM KOJMUYECTBOM IOJIB30-
BaTesieil. DTO Takke CHUMaeT npolieMy H3Ha-
LIMBAEMOCTH TPAaJULMOHHBIX HOCHUTEJEH: BEIp,
Harnpumep, OyMa)kHasi KHUra MMEET CBOM CpOK
CIIy’KObI, ¥ Y€M Yallle OHa HCIOJIb3YeTCs, TeM
ObICTpee MPUXOAUT B HErOJHOCTh. MHpopMarus
e B AJIEKTPOHHOM BHJIE MOKET OBITh BOCTPEOO-
BaHA HEOIPAHUYEHHOE YHCIIO pas3.

[Tpouecc BXoxaeHUs cpenHero mnpodeccu-
OHaJBbHOTO 00pa30BaHUs B MUPOBOE 00Opa3oBa-
TEJIbHOE MPOCTPAHCTBO TPEOYyeT COBEPILIEHCTBO-
BaHUE, a TAKKE CEPBbE3HYIO IEPEOPUEHTALNIO
KOMIIBIOTEPHO — MH(OPMAIIMOHHON coOcCTaB-
nstomiedt.  MIHGOpMaMoHHBINH B3pBIB  MTOPOIMIT
MHOXECTBO IMPO0OJeM, BaKHEHIEH M3 KOTOPBIX
apisieTcs npoOinema oOydeHusi. OcoOblil uHTE-
pec IPEICTaBISIOT BOIIPOCHI, CBSI3aHHBIE C aB-
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ToMaru3anueil o0y4yeHus, MOCKOJIbKY ‘“‘pydyHbBIE
MeTobl” ©0€3 HCMOJIIb30BaHUS TEXHHUUYECKUX
CPEICTB JaBHO MCUEpHAId CBOU BO3MOKHOCTH.
Haubonee noctymHoit ¢gopmoii aBTOMaTu3anuu
o0y4eHus1 SIBISETCSI NPUMEHEHHE OO0ydaroImux
MH(POPMALMOHHBIX CUCTEM, MYJIBTUMEAUNHBIX
MH(POPMALMOHHBIX KOMILJIEKCOB, TECTUPYIOIINUX
CUCTEM U T.J.

Bcé Oombiiee MCMOIB30BaHUE KOMITBIOTEPOB
IIO3BOJIIET AaBTOMATU3UPOBaTh, & TEM CaMbIM
YOPOCTUTh Ty CIOXKHYIO NPOLENYpY, KOTOPYIO
UCIIOJIB3YIOT MpENnoJaBaTeau Mpy CO3IaHUN Me-
ToAMYeCKuX nocobuit. Tem cambiM, npencTanie-
HHUE PA3JIMYHOTO PO/ia «IJIEKTPOHHBIX y4eOHU-
KOB», METOIMYECKUX MOCOOMI Ha KOMIbIOTEpE
UMEET psiJl BA)KHBIX IPEUMYLIECTB.

Bo-nepBbIX, 3TO aBTOMaTu3alys, Kak caMoro
IIpoLEecca CO3/1aHNs TAKOBBIX, TAK M XPaHEHMs
JaHHBIX B JIOOOW HeoOxommmoi ¢opme. Bo-
BTOPBIX, 3TO paboTa ¢ MpaKTHUYECKU HEOTPaHU-
YeHHBIM 00bEMOM JaHHbIX. Co3/aHHe KOMITBIO-
TEPHBIX TEXHOJOTHH B 00YYEHUH COCENICTBYET C
u37aHneM y4eOHBIX TocoOuii HOBOM reHepanuu,
OTBEUYAIOLINX IMOTPEOHOCTAM JMYHOCTH OO0yda-
eMoro. YueOHble M3JaHHs HOBOH TeHeparuu
IPU3BaHbI 00ECTIEUUTh EMHCTBO YUeOHOTO Mpo-
1[eCCa U COBPEMEHHBIX HOBALIMOHHBIX HAy4YHBIX
UCCIIEIOBAaHUH, T.€. 11eJ1eCO00Pa3HOCTh HCIIOJb-
30BaHMS HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHM
B Y4eOHOM IPOLECCE U, B YACTHOCTH, MYJIbTHUME-
JOUNHBIX KOMILUICKCOB.

JlanHas paboTa MOCBsIIEeHa CO3IaHUI0 OIHO-
ro UX TaKUX MPOIYKTOB MH(POPMALMOHHBIX TEX-
HOJIOTUWA — MYJBTUMEIUMHOrO KomIuiekca «IH-
TEeJJIeKTyallbHble MH()OPMAIIMOHHBIE CHUCTEMBI».
ITpenMeToM TaHHOTO MPOEKTA SBISAIOTCS METOJIBI
U TEXHOJIOTH peaju3aluy JIaHHOTO KOMILIEKCA,
o0ecrieynBaoMe MaKCUMalbHy0 3(deKkTus-
HOCTh TMPENOCTaBIEHHs yUeOHOro MaTepHaa.

Llenbto0 JAHHOTO MPOEKTA SABJISETCS pa3padoT-
Ka MYJIBTUMEIUHHOTO KOMILIEKca 1o teme «MH-
TEeJJIEKTyallbHble HHPOPMAITMOHHBIE CUCTEMBDY.

[TpoexT BKiIIOYaeT B ceOs 5 pa3zesnos:

1. Ananu3 MeToZ0B NMPOEKTUPOBaHUs 00y-
qaromieid MHPOPMAIMOHHON cucteMbl «HTEN-
JIeKTyaJlbHble MH(OPMAIMOHHOW CUCTEMbI». B
ATOM pasJiesie NPUBEICH aHaJIN3 HEOOXOAUMOCTH
UCTIOJIb30BaHMsI MH(OPMAIIMOHHBIX TEXHOJIOTHIM
B COBPEMEHHOM cucTeMe 00pa3oBaHusl, BHIOpaHa
CTpaTerusi MpOEKTUPOBAHUSA MYJIBTUMEAUMHOTO
KOMIIJIEKCA, & TAK)KE OIpENelIeHbl MHCTPYMEH-

Tapuu NMPOEKTUPOBAHMA U peau3aluu 00yyaro-
niei cucreMbl. Kpome Toro, B 1aHHOM pasjene
BBIOMPAETCS TUI APXUTEKTYphl U MOJENHU KU3-
HEHHOTO IIUKJIa CUCTEMBI.

2. IlpoextupoBaHue MYJIBTUMEIUIHOTO
komIuiekca  «lHTemnekTyanbHble  MH(pOpMa-
LIMOHHBIE CHCTEMBD». OTOT pa3les MOCBALICH
MIOCTPOEHUIO M OIMCAHUI0 MOJEJIEH CHCTEMBI,
pa3paboTke (PYHKIHMOHAIBLHONW MOJENU Pa3HBIX
YPOBHEM.

3. Peanu3zanus MyJbTUMEIUNHOTO KOMIUIEK-
ca. B aToM paszene onuceiBatoTCS BO3MOKHOCTH
MYJIBTUMEAUMHOIO KOMIUIEKCA, I0JIb30BaTElb-
CKUll uHTepdeiic, NPUBOAUTCSA COMPOBOAUTEIb-
Hasl JOKyMEHTAIUsI CUCTEMBI, a TAK)KE ONMCHIBA-
€TCsl MPOLIECC TECTUPOBAHUS CUCTEMBI.

4. Pacuer oOmieil CTOMMOCTH BJIaJCHHUS U
OlIeHKa KayecTBa oOydaromieil MHQOpMaIuoH-
HOU cucTeMbl. B aToM paznene nokazaHa s dex-
TUBHOCTb HCIIOJIb30BaHUS MYJIBTUMEAUMHOTO
KOMIUIEKCA B CHCTeME O0pa3oBaHHUs C IEAaro-
TMYECKON TOYKHM 3pEHMS, a TaK K€ PacCUMTAHbI
BaXHEHILINE YKOHOMUUYECKHE [T0KA3aTENN U JaHa
OlIEHKa KayecTBa pa3pabOTaHHOIO MYJIbTHMe-
JUIHOTO KOMILJIEKCA.

5. be3omnacHOCTb KU3HEAEATEIBHOCTH IIpU
pabote ¢ kommnbroTepoM. B 3TOM pasznen onuca-
HbI Mepbl 0€30MaCHOCTHU MPH PabOTe ¢ KOMIIBIO-
TEPOM.

[lenbro aHanM3a U IPOEKTUPOBAHUS KOMIIbIO-
TEPHBIX 00YyYaIOLINX CHUCTEM SIBIISICTCS CO3aHUE
YCTOMYMBON apXUTEKTYphl, pazpaboTka moapoo-
HOTO IIPOEKTa Ha OCHOBE TpeOOBaHMI U ajarnTa-
11 IPOEKTA K CPEJe peaan3aluy.

Jns Haumydmero OCTMXKEHHS STOW LI
obu10 BeIOpaHo CASE — cpencTBo, OCHOBaHHOE
Ha Metofax SADT, peanusyronuii CTpyKTypHBIH
aHanu3 cuctembl. OHO MO3BOJISIET B HAIVIAIHOU
dopme MoaenupoBaTh NPEAMETHYIO 00JIacTb,
aQHAIM3UPOBATh 3Ty MOJENIb HAa BCEX CTaIUsIX
pa3pabotku u conpoBoxaeHust OVC u pazpaba-
TBIBaTh NMPHUJIOKEHUS B COOTBETCTBUU C MH(OP-
MAaIMOHHBIMH MTOTPEOHOCTSAMU MOJIb30BaTEICH.

Janee Obln mpousBesieH BIOOp MHCTPYMEH-
TaJbHOTO CPEJICTBA IPOEKTUPOBAHUS MYJIbTUME-
JuiiHOrO KoMmIulekca «VIHTemIeKkTyanbHble UH-
(bopMaLlMOHHBIE CUCTEMBI»:

- Merox (yHKIMOHATBHOTO MOJEIMPOBA-
Husa SADT (IDEFO0);

- Meron MonenupoBaHHs
IDEF3;

IIponeccoB
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- MognenupoBanue
(DFD);

- Texnonorus Computer Associates;

- Meton  00BEKTHO-OPUEHTUPOBAHHOTO
monenupoBanust. Texunomoruss RUP (Rational
Unified Process).

Jlyis aBTOMaTHU3auK pa3padOTKH KOMITBIOTEP-
HBIX 00yYaIONIMX CUCTEM Ha OCHOBE MpPaKTUYeC-
KMX MCCIIEIOBAaHUMN MpeiaraeTcsa NpUMeHEeHUe
o0bexTHO-opueHTHpoBaHHOTO CASE-cpenctsa
Rational Rose. DTOT mHCTpyMeHTapuil mpous-
BoacTBa kommnanuu IBM Rational B Hacrosmiee
BpeMsl SIBIISIETCS JOMMHHUPYIOIIMM Ha PBHIHKE
MPOAYKTOB IS OOBEKTHO-OPHEHTUPOBAHHOTO
aHaJu3a, MOJEIUPOBAHUS U MPOCKTUPOBAHMUS.
Crnenyer orMeTHuTbh, uTO BbIOOp Rational Rose
MPOAMKTOBAH TAaKXKE COOOpPaKEHHUSIMH TpUME-
HHUMOCTH 3TOTO UHCTPYMEHTApUs JIJIs1 aBTOMATHU-
YECKOM TeHepaluu MO0 MOCTPOCHHBIM MOAEIISIM
MPOrpaMMHOI0 KOJia U OCYILECTBIICHUS peBepC-
HOT'O MHXMHUPHUHTA JJI IOBTOPHOTO MCHOJB30-
BaHMSI MPOTPAMMHBIX KOMITIOHEHTOB KOMITBIOTEP-
HBIX 00YYaroIINX CUCTEM B HOBBIX MIPOEKTAX.

Rational Rose ocHoBaH Ha yHUUIIMPOBaAH-
HOM s13bike MonenupoBanus Unified Modeling
Language (UML) [6]. f3bIk MomenupoBaHHS
UML, nomojHeHHBIH METOO0JOTHYECKUMH OC-
HOBaMHM TPHUMEHEHHUs CHCTeMbl 0003HAueHUH,
MpoleaypamMu AJisl PelIeHs] BOIPOCOB MOJEIHU-
pOBaHMS paccMaTpUBAaeMOU MpeIMeTHOM olac-
TH ¥ TpeOOBaHU, CTAHOBUTCS] METOJIOM aHAIH3a
Y IPOEKTUPOBAHHUS KOMITBIOTEPHBIX 00yYAIOIINX
CUCTEM.

[Iupokuii CHEKTp NPOBEAEHHBIX HAYYHBIX
WCCIIE0OBAHUM U yCHEINIHasl MpakThuyeckas pe-
anu3anus TPeJIOKEHHONM METONOJOTUM TMO-
TBEPKJAIOT 11€JI€CO00Pa3HOCTh €€ MPUMEHEHHS
JUTSE IOBBIIIIEHUS A()(DEKTUBHOCTHU MPOTPAMMHBIX
pazpaboTok B cepe oOpazoBanus [7].

Hcxons U3 Bcero BBILIECKA3aHHOTO, MOXHO
cIenarh BBIBOJ: JII MPOEKTUPOBAHUS CBOEH
oOyuarorieit nHHOPMAITMOHHON CHUCTEMBI S BhI-
opana CASE — cpeactBo ErWin. OHo mo3Bonut
JIOCTAaTOYHO JIETAJIbHO MPOaHAIU3UPOBATh CHUC-
Temy. BpiOop Tak ke OOBSICHSIETCS BEAyLIMMH
MO3ULIMSIMU HA MHUPOBOM PBIHKE TEXHOJIOTHI
co3ganus [1O u mpucyTCTBHEM Ha POCCUNUCKOM
PBIHKE.

Jlnst coznanus MyabTUMEIMMHOTO KOMILIEKCA
ObLT BEIOpaH UMEHHO STOT UHCTPYMEHTapuil pe-
anu3anuu cucteMsl. S3pik HTML mo3Boiut co-

IIOTOKOB JaHHBIX

3[1aTh IIPOIrPAMMHBIN POAYKT C YK€ 3HAKOMBIM
noJb30BaTensiM uHTepdeiicom. Tak ke X0opoIo
pa3paboranubie 1okyMmeHTsl HTML ¢ pa3nenen-
HBIMU CTPYKTYpOM M MpeAcTaBiIeHUEM OyayT
JIerde aJJanTupoBaThCs K HOBBIM TEXHOJIOTHSM.

B nannom pazzaene 060cHOBaH BEIOOp HHCTPY-
MEHTAJIBHBIX CPEACTB IPOEKTUPOBAHUS U peallu-
3alUM MYJIBTUMEIUMHOIO KOMIUIEKCA, MOJIEIb
YKU3HEHHOTO LIMKJIA, IPOAHAIM3UPOBAHA CTpaTe-
I'Msl IPOEKTUPOBAHUS U BIOpAaHHAS apXUTEKTypa
pa3pabarbIiBaéMOro NpOrpaMMHOTO MPOIYKTA.

Takum 06pa3zoM, MyTBTUMETUHHBIN KOMITJIEKC
pEeLIeHO MPOEKTUPOBATh, ONMpPAsCh Ha CTpare-
M0 (YHKIHMOHAJIBHON JEKOMIIO3UIMH, COOT-
BETCTBEHHO, MCIOJb3Yys Ul IIPOCKTUPOBAHUSA
CASE — cpenctBo ERWin. B kauectBe uctpy-
MEHTAJIBHOIO CPEACTBA pealu3aluu CUCTEMBI
BbIOpaH A3bIK runepTekcToBoii pazmerku HTML.
MynbsTUMeInHBINA KOMIUIEKC OyJIeT UMETh apXu-
TEKTypy (aiiia-cepsep.

MynbTUMEIUIMHBI  KOMIUIEKC COCTOUT U3
6a3el qanHbplx 1 HTML cTpanui.

B 6a3e naHHBIX XpaHUTCS COJIEPKUMOE 00yda-
IolIel cucTembl: rpaduieckre U MyJbTUMEINi-
HBbIE COCTaBIsIONIME KoMIUlekca. ['paduyeckue
ANIEMEHTHI U JJOKYMEHTBI XpaHATCs B (ailyioBoii
CUCTEME cepBepa.

OOyuyaromass  MHGOPMALMOHHAS  CHCTEMa
"NHTennekTyanbHble UHOOPMAIIMOHHbBIE CHUCTe-
MBI" MOXET paboTarh Ha JH000H onepanroHHOM
cuctreme: Linux, UNIX, Windows u Tak naiee.

Cxema B3aMMOJENCTBUS CUCTEMBI, MOJIb30BaA-
TeJs U pa3paboTuuka Oy/ieT BBIVISIETh Cleayo-
MM 00pa3oM (pucyHOK 1):

MNonb3oBatensb

N MynbTUMeANNHBIA KOMMNEKC
TeopeTnyeckum

"UHTennektyanbHble
matepuan .
MHbOPMALMOHHbIE CUCTEMbI

PaspaboTymk

Pucynox 1 - Cxema B3aMMOJEHCTBUSI CUCTE-
MBI C TIOJIb30BaTENeM U pa3paboTINKOM

[Tonp3oBarens (Hampumep, CTYAEHT) IOCHI-
JaeT 3arnpoc CUCTeME O BbIJaye HEoOXOTUMOM
MHGOPMALIMH 110 BBIOPAaHHOMY pasleiny, MyHKTY
TEOPETUYECKOr0 MaTepualia Uil O BOCIPOU3BE-
JI€HUU MYJIBTUMEAUNHHOTO (aiina.
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Cuctema, B CBOIO ouepeib oOpariaercs k 6aze
JAHHBIX 32 Tpedyromumcs (aitaom.

B orBer Ha 3ampoc cucteMmbl 6a3a JaHHBIX
dbopMupyeT TpaH3aKINI0 HEOOXOAUMBIX (HaliIoB.

[Tony4yeHHble cucTeMOW JaHHBIE OTOOpaka-
IOTCS T10JIB30BATEINIO.

Pa3zpa®otunk mpu HEOOXOJUMOCTH IMOIOJI-
HseT 0a3y JaHHBIX WM, HA0OOPOT, yOupaeT He-
HYXHYIO HH(OpMaIHio, a Tak ke U3MEHSET UH-
Tepdeiic MyITbTUMEAUHHOTO KOMILUIEKCa, €CIIH B
ATOM €CTh He00X0nuMOoCThb. PazpaboTyuk B 3TOM
CHUCTEME B3aUMOJICHUCTBHS UIPAET PoOjib MOJeEp-
HU3aTOpPa CUCTEMBI.

[Tpu mpoextupoBaHuu UHTEpdEiicHO 0060-
JIOYKH TECTUPYIOIIEH CUCTEMBbI HEOOXOIUMO pe-
aJIN30BaTh MPOEKTUPOBAaHUE HHTEP(EICOB:

- CTapTOBOE OKHO — CO/IEp’KaHUE MYJBbTHU-
MEIUHHOTO KOMILJIEKCa;

- (¢opmMa OCHOBHOTO OKHAa MYJBTHUMEIUN-
HOTO KOMIIJIEKCa ¢ TEKCTOM pa3jena.

Hwxe Ha pHuCyHKe NpelncTaBlIeHbl CXeMaTu-
4eCKH N300paskeHHbIE OKHA MporpaMmbl «Myiib-
TUMEIUNUHBIA KOMIUIEKC «MHTeIeKTyanbHbIe
MH(POPMALIMOHHBIE CUCTEMBD».

MY.JIL THME GBI KOMIUIEKC
HHTELIEETY AJIBHBIE HHOOPMALHOHHBIE CHCTEMBI

Brepea >=>
pegquemone

1 Metogonatintaciam Soonid TEOPHIE HEIVECTRANNATS RITARALATA

2 Enavciduranng sirreaneeryan ius sidopMan nouuLn cictes

IMerons ppescTasR It dHalnd
4 Faopaf oTica CHETEM, OSROBARNEDE HA THARIL

& Tiporpamumu wncTpynrnTapul ppaBoTEn CHCTRM, CCRCRARMNITE KA ANARNE

6 Homyse remgertizne it ACTISITIE IIESMADIE SMAN KT

Jumonsune

Enepes ===

Pucynox 2 - CrapToBo€ OKHO MYJIBTUMENIHNN-
HOT'O KOMILJIEKCA

13 5TOr0 oKHa MoJIb30BaTelb MOKET MEPEUTH
1100 B CIeNyIOIUH pasen U u3ydyarb Marepu-
aJl 1O MOPAKY, TMO0 MPOCMOTPETH UMEHHO TOT
paszen yueOHOro marepualia, KOTOpblii eMy He-
oboxomum. Ilpu nepexone B pasnen oOydarorieit
CUCTEMBI I0JIb30BaTeNIb BUIUT OKHO, CXEMaTu-
YeCKH M300pakeHHOE Ha PUCYHKE 3.

OKHO cOJIepKUT Ha3BaHHE CUCTEMBI, CCHUIKH,
[0 KOTOPBIM IIOJIb30BaTelb MOXET MEpedTH K
IpeabIAyIIeMy WIH CIEAyIoUeMy pasaeny oly-

MY IETHMETHIHELT KOMIUIEKC
HHTELTEKTY AL HEIE HHOOPMAITHOHHBIE CHCTEMBL

1 MeycmeacrHY kNS S HIEH T2 OTIH NCKITTTESHH 70 WHTRNNERTS
1] Epaman HCTopieeceat o e
12 Dnoemem monTm it TEODICH ICHTRN STV L MK T HMLIE CHTTON
128 HANEAnn EHICY H 0 eBnpcTh wokyteTEe HHOTD IHTRRNEETS
1 Memoz0m0mireckite tos0nas TEOPHM Ky CCTRERHDNS HHTEINERTS
‘Tepuni ‘RekyreTCe RUL HRTANNE" GTHOCICA & TYPTME TpMITH G0 I TIORATH L, TOMpIIRIIGE G LG IINE0e
FACTPOCTRAEHIE, B T50 'THCAS I ¥ HecnequanusToe, He nHTamcs thaay {omm i De0ms STpsgeniTs: 375 NaHATHE,
SAMETHM, ST BOMMINHCTS 0 MOAER TPEKTYoT RERFOCTRE RRALN MHTENNECT K (PEBRINENLHO RoRoe HAFTH-
TERHIIECKG® HANFAREN Y, © EDTORHEM (ERINERT HATRNXE A PENITE FREAH EHie Gy HELHO AT e
BeSMERRCCTER TEXRIMECKIE SELEKTON, B UEACTHOCTH, BAYHCNRTERERME CHETEN, HOMERIYE NI B KINECTRE CRafCTR
ABTOMITIIALIH PASKNAHHE i NPodeCCHOMATENOIL JRATEABHOCTH YERCEREY. FIPARNENILY, IPKTUR-EINN,
L R Y T s —— g
A tar urEl NETARHNE R BEpHS ToRoRTH E GNP&NETETIES SCHORRAE TORATHE TH:EIIL NEEYE CIERHETS
HHTERREXTA, C 1A KpATED PACEMSTRILA SCHOEMNHE STATIE #I0 NTTopHI
1.1 Kpnreas ncropimsecsan copansn
Herepra HERyEeTES M AT HETEANAETS RACTITAR ST HECKSRES RECATINETA, ¥oTA CoaaTs "AVHIAII NAIRy"
MWITANIE M OTHE moEnnennn moged. [Tapea MERIYHAR-En Bl KOHIPECE IO NEKFTCTESMHOMY HETEAASKTY COCTORNCA
& LA @ 19687, EMy IpeQIECTRORANN HCCYSR URAHIS PEGHRE CTRARLE B HATP SeXE AL

v

Pucynox 3 - Okno pazgena Ne 1 mynsrume-
JMIHOTO KOMILIEKCA

Yarolie CUCTEMBbI, a TaK k€ BEPHYTHCA K OIVIaB-
JICHHIO.

Jlanee uayT CCHUJIKM Ha MyHKTHI JAHHOTO pas3-
nena ais 6osee ynoOHOro rnepeMerieHus o Teo-
pEeTHUECKOMY MaTepuaity.

[Tocne ccbulOK pacmosiaraeTcsi HEmocpesc-
TBEHHO TEKCT M rpaduuecKue IeMEeHThl Teope-
TUYECKOrO MaTrepuaia.

Jnst ynoOcTBa M MPOCTOTHI MCHOIB30BAHUS
oOyJaroriet nHpopManMoHHON cuctembl "H-
TeJUIeKTyallbHble WH(GOPMAIMOHHBIE CHUCTEMBI"
B TEKCT BCTaBJICHBI MEPEKPECTHBIE CCHUIKHU (IS
nepexosia K MyHKTY JaHHOTO pas/ielia Wil K JIpy-
roMy pasliely, Ha KOTOPBIA CChbUIAE€TCS aBTOP
y4eOHOTro Marepuasa), a TakKe CCbUIKH Ha MYJIb-
TUMEINIHBIE KOMIIOHEHThI KOMILJIEKCa.

HenocpencrBeHHO 1ojx TEKCTOM — pasjedna,
OIISITH K€ JUIsl YI0OCTBa MCIIOJIb30BAaHUS CHUCTeE-
MBI TPOIyOIUPOBAHBI CCHUIKUA HA MPEAbLIYIIHIMA
U CJIeIyIOIIMI pa3/iebl, a TaK JK€ Ha OITIaBJICHUE.

OxkHa mnpeacTaBlIeHHBIC BbIIIE H300paKEHBI
CXEMaTHYEeCKH Iepe]l CO3aHUuEM MPOrpamMMmBbl, a
BO BpeMsi peanu3anuu Oy1yT YaCTUYHO U3MEHe-
HBI, YTOOBI YIYUIIUTh KaK UX BHEUTHUI BUJ, TaK
U uX (PyHKIMOHAIBHOCTH, B pe3yJIbTaTe Yero pe-
aJIM30BaHHBIE OKHA MPOTPAMMbI MOTYT YACTHUHO
UMETh PACXOXKJICHUS C MPEACTABICHHBIMHU BBILIE.

B 3akirouenue xouercs oOpaTUTh BHUMaHHE
Ha TO, YTO B HACTOSIIEE BpeMs, KaK s CUHUTAIO,
B Haiell cTpaHe MH()OPMALMOHHBIE TEXHOJO-
I'MH [TOKa HAXOASTCS HA paHHEM JTare pa3BUTHS,
elle He TaK MHOTO 00pa30oBaTelIbHBIX yUpex/ie-
HUH, T1e UH)OPMALIMOHHBIE CUCTEMbI 3aMEHSIIOT
npenonaasareneid. [loaTroMy co3maHo moka He Tak
MHOTO 00yYaroluxX CUCTEM, U TeM 0ojee MyJib-



FCTECTBEHHBIE M TEXHUHECKUE HAYKI. N 4. 2020 T,

149

TUMEIUWHBIX KOMIUIEKCOB, HO HX KOJIHMYECTBO
cTpemutenbHo pacteT. CoBceM Maino obyuaro-
LIMX CUCTEM IO Kypcy: «/HTeIeKTyalbHble NH-
(opMalIMOHHBIE CUCTEMBI», TTOCKOJIBKY TEMa HC-
KyCCTBEHHOI'O MHTEJUIEKTa MaJIOM3y4EeHHA. JTO
JIOKa3bIBAET aKTyaJbHOCTh JAHHOTO IIPOEKTA.

IIpunoowcenue 1

Jlnctnur MyanMMe,D,MVIHOFO KoMnneKkca
<<V|HTeﬂﬂeKTyaJ1bele VIHd)OpMaLI,VIOHHbIe
CucTteMbi»

1 Jluctuar HTML-kona daiina <index.htm>
<HTML>
<HEAD>

<meta http-equiv="Content-Type" content="text/
html;charset=koi8-r">

<meta name="Author" content="Abrosimova'">

<meta name="Generator" content="Aditor">

<meta name="Description" content="">

<meta name="Owner" content="abrosimovanata@mail.
ru">

<meta name="Keywords" content="nHTeJIeKTyaIbHbIC
MH()OPMALMOHHBIE CUCTEMBI'™>
<TITLE> Abpocumosa H.B. O6yuarorias Mudpopmaru-
oHHas cucreMa "MHTemnekTyanbHble HHQOPMAIOHHbIC
cucrembr"</TITLE>
</HEAD>
<BODY background=OUC_HNUC files/1000.jpg>
<p><CENTER><font
size="4"><b>MVJIETUMEJUIHBII KOMIUIEKC
<br>MHTEJIJIEKTYAJIbHBIE MTHOOPMAILIMOHHBIE
CUCTEMbI
</b></font></center>
</P>
<br>
<br>
<center> <a href="OMC NUC files\00.htm">Bnepen
>>></a></center>
<pP>
<a href="OUC HMUC files\00.htm">TIpeaucnoBue</a>
</P><P>
<a href="OUC_HNUC files\l.htm">1 MeTtomonoruueckue
OCHOBBI TEOPUH UCKYCCTBEHHOTO MHTEJIEKTa </a>
</P><P>
<a href="OUC_NUC files\2.htm">2 Knaccudukamus
MHTEJUICKTYaIbHBIX NH(QOPMAILIMOHHBIX CUCTEM </a>
</P><P>
<a href="OUC MHNC files\3.htm">3 Merons! npencras-
JICHWSI 3HAHUH </a>
</P><P>
<a href="OUC HMUC files\4.htm">4 PazpaboTka cucrem,
OCHOBaHHBIX Ha 3HAaHHAX </a>
</P><P>
<a href="OUC HMUC files\5.htm">5 [IporpammHusIii
WHCTPYMEHTapHil pa3paboTKN CUCTEM, OCHOBAHHBIX Ha
3HaHUIX</a>
</P><P>

<a href="OUC_HNUC _files\6.htm">6 HoBbie TeHICHIIUN U
MIPUKJIaHBIE aCTIeKThl MH)KEHEPUH 3HAHUH</a>

</P><P>

<a href="OUC MHC files\8.htm">3aknrouenne</a>
</P><P>

<a href="OUC UUC files\7.htm">Crucox nurepary-
pBI</a>

</P><P>

<center><a href="OUC_HNUC files\00.htm">Bnepen
>>></a></center>

</P>

</BODY>

</HTML>

2 Jluctuar HTML-kona daiina <00.htm>

<htmI><head> <meta http-equiv=Content-Type
content=text/html> <title>A6pocumosa H.B. O6yu4aromias
Wundopmanmonnas cucrema "MHTemekTyaibHble HHPOP-
MAaIMOHHBIC cucTeMbl" </title>

</head><body>

<body bgcolor="red" background="1000.jpg"
bgproperties="fixed">

<p><CENTER><font
size="4"><b>MYJIbTUMEJIUMHBII KOMITJIEKC
<br>MHTEJUIEKTYAJIbHBIE UHO®OPMALIMOHHBIE
CHUCTEMBI

</b></font></center>

</P>

<br>

<br>

<pre><center><a href="help.htm"><<<Hazag</a>

<a href="1.htm">Bnepen >>></a></center></pre>
</P><P>

<center></a><font size="4">IIpeaucnosue</font></
center>

<p>

DBouonus HHOOPMAIIMOHHBIX TEXHOJIOTUI U CUCTEM BCE
B OOJIBIIIEH CTEIICHH ...

</P><P>

[ensiMu MHTEIUICKTYaIbHBIX HHPOPMAIIMOHHBIX TEXHOJIO-
UM SIBJISIOTCS, ...

</P><P>

KitroueBbIM KOMIIOHEHTOM HAyYHOTO (PyHIAMCHTA UHTEJI-
JICKTYQJIbHBIX ...

</P><P>

ConeprxaHue TaHHOTO MYJIBTUMEIUITHOTO KOMILICKCA B
3HAYUTENLHOU Mepe ...

</P><P>

BbI OTKpBIBaeTe HEOOBIYHBIN TEKTPOHHBIN YICOHUK —
yUeOHUIK, ...

</P><P>

HecMmorpst Ha 0OMIIHE KHUT C aHAJIOTHYHBIM Ha3BaHUEM,
Ha CETOIHSIIHUI IEeHb. ..

</P><P>

DToii cCUCTEMO OOYYEHHUsI MOTYT HOJIb30BAThCS MHIKCHE-
PBI U MAaTEMATHKH,. . .

</P><P>

OCBOUB U3JIOKCHHBIN MaTepHa, CTYICHT WU IPYToM
3aMHTCPECOBAHHBIN ...

</P><P>

PaccMmoTpeHHbIe B y4eOHHUKE BOIIPOCHI IPEACTABIISIOT
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BECTY HAYIHBIX AOCTIKEHMIA.

JMIIb BEPUIMHY akcoepra ...

</P><P>

Marepuan JaHHOH 00ydJaroliel CHCTeMbl OCHOBaH Ha
Kypcax JeKIHUH, ...

</P>

<pre><center><a href="help.htm"><<<Hazan</a>

<a href="1.htm">Bnepen >>></a></center></pre>
</BODY>

</HTML>

3 JIuctuar HTML-kona ¢aiina <help.htm>
<htmI><head> <meta http-equiv=Content-Type
content=text/htmI> <title>A6pocumosa H.B. Obyuatomnias
Wudopmarnmonnas cucrema "MHTemekTyanbHble HHPOP-
MalMOHHBIE cucTeMbl" </title>

</head><body>

<body bgcolor="red" background="1000.jpg"
bgproperties="fixed">

<p><CENTER><font
size="4"><b>MYJIbTUMEJIUHBII KOMIIJIEKC
<br>MHTEJUIEKTYAJIbHBIE UHOOPMAIIMOHHBIE
CUCTEMBI

</b></font></center>

</P>

<br>

<br>

<center><a href="3.htm">Bnepen >>></a></center>
<pP>

<center><a NAME="1"></a><font
size="4"><center><b>Kaxk noib30BaTbCsi MyJIbTUMEINN-
HBIM KoMILIeKcoM "MHTeeKTyaibHbie HH()OPMAIIHOH-
HbIe cucTeMbl"</b></center></font>

<pP>

WuTemnekryanbHble HHPOPMAITUOHHBIC TEXHOJIOTHH —
onHa U3 Hauboree. . .

</P><P>

ConeprxaHue JaHHOW 00ydaroIIel CHCTEMbl OCHOBAHO Ha
Marepuanax, ...

</P><P>

OO0yuaroriast ”HQOPMAIOHHAS CHCTEMA HE HYXIACTCs B
WHCTAJUIALUM. ...

</P><P>

3aryck CUCTeMbl HAUMHACTCS C OTKPBITUS (aiiina <index.
htm>

</P><P>

[Tonp30BaTeto peAIaracTcs CIUCOK TeM, PACCMOTPECH-
HBIX B JJAHHOM ...

</P><P>

Ecnu monk3oBarelib BIiepBbIe OTKPBUT 00YYAFOIIYHO WH-
(OPMALIMOHHYO ...

</P><P>

Jlasiee, Bce Tak ke MO CChLIKAM, MOIb30BATEIb MOXKET
MepeMEeINaTbes 10 ...

</P><P>

Yno0CTBO MOJIb30BaTEIbCKOTO HHTEp(delica o0yJaroriei
UH(POPMALMOHHOI] ...

</P>

<a href="00.htm">Bnepen >>></a></center>

</BODY>

</HTML>

4 JIuctuar HTML-kona daiina <1.htm>

<HTML>
<HEAD>

<meta http-equiv="Content-Type" content="text/
html;charset=koi8-r">

<meta name="Author" content="Abrosimova">

<meta name="Generator" content="Aditor">

<meta name="Description" content="">

<meta name="Owner" content="abrosimovanata@mail.
ru'">

<meta name="Keywords" content="nHTeIeKTyaIbHbIE
nH(pOPMALMOHHbIE CHCTEMBI'™>
<TITLE> Ab6pocumona H.B. O6yuaromias Madopmaru-
oHHas cucrema "MHreiekryanbHble HHGOPMalMOHHbIE
cucremsr" </TITLE>
</HEAD>
<body bgcolor="red" background="1000.jpg"
bgproperties="fixed">
<p><CENTER><font
size="4"><b>MYJIbTUMEJIUMHBII KOMIIJIEKC
<br>MHTEJIJIEKTYAJIbHBIE UHOOPMAIIMOHHBIE
CHUCTEMBI
</b></font></center>
</P>
<br>
<br>
<pre><center><a href="00.htm"><<<Hazan</a>

<a href="9.htm">Ornasnenne</a> <a href="2.
htm">Bnepen >>></a></center></pre>
<a href="#a">1 Mertoznoyoruyeckre 0OCHOBBI TEOPHH
HCKYCCTBEHHOTO MHTEJUIeKTa</a><ul>
<a href="#2">1.1 Kparkas ucrtopuueckas cripaBka</a>
</P><P>
<a href="#3">1.2 OcHOBHBbIE TIOHSTHUS U ONPEICIICHNs Te-
OPHH MHTEIUIEKTYaJIbHBIX HHPOPMAIMOHHBIX CHCTEM</a>
</P><P>
<a href="#4">1.3. OcHOBHBIC HAIIPABJIICHUS HCCIICI0BA-
HUH B 00J1aCTH MCKYCCTBEHHOT'O MHTEIJIEKTa</a>
</P><P>
<a NAME="a"></a><font size="4">1 Meronoiaorunyec-
KH€ OCHOBBI TEOPHU MCKYCCTBEHHOTO MHTeJUIeKkTa</font>
<pP>
TepMUH "HCKYCCTBEHHBIN HHTEIUIEKT" OTHOCUTCS K TPYI-
TIe TEPMHUHOB H ...
s </P>

<a NAME="2"></a><font size="4">1.1 Kparkas ucropu-
4eckast cripaBka</font>
<pP>
Hcropust MCKyCCTBEHHOTO MHTEIJIEKTA HACUUTHIBACT
HECKOJIBKO JAECATHIICTHUH, ...
</P>
<pre><center><a href="00.htm"><<<Hazan</a>
<a href="2.htm">Bnepen >>></a></center></pre>
</BODY>
</HTML>
4 Jluctuar HTML-kona darina <2<html>
<head> <meta http-equiv=Content-Type content=text/
html> <title>Adpocumona H.B. O6yuaromias Madopma-
MoHHas cuctema "VHTemekTyanbHble HHPOPMaLnOH-
Hbie cuctembl” [1aBa 2</title> </head><body>
<body bgcolor="red" background="1000.jpg"
bgproperties="fixed">
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<p><CENTER><font
size="4"><b>MYJIbTUMEJIUMHBII KOMIIJIEKC
<br>MHTEJUIEKTYAJIbHBIE UHO®OPMALIMOHHBIE
CHUCTEMBI

</b></font></center>

</P>

<br>

<br>

<pre><center><a href="1.htm"><<<Hazan</a>

<a href="3.htm">Bnepen >>></a></center></pre>
</P><a href="#1">2 Knaccudukanuusi HHTEIEKTyaIbHBIX
MHPOPMALMOHHBIX cHCTeM</a><ul>

<a href="#2">2.1 Cucrema ¢ HHTEJJICKTyaJIbHBIM HHTEP-
Geiicom</a>

</P><P>

<a href="#3">2.2 DkcniepTHbIE CUCTEMBI</a>

</P><P>

<a href="#4">2.3 Camoo0y4aronuecsi CHCTeMbI</a>
</P><P>

<a href="#5">2.4 AnantuBHbIC HHPOPMAIMOHHBIC CUCTEC-
MBbI</a>

<pP>

<a NAME="1"></a><font size="4">2 Knaccuduxanus
MHTEJUIEKTYaIbHBIX MH()OPMAIIMOHHBIX cucteM</font>
<pP>

WnrennexryansHas nndopmarnuonnas cucrema (MUC)
OCHOBaHa Ha ...

. </P>

<pre><center><a href="1.htm"><<<Hazan</a>

<a href="3.htm">Bnepen >>></a></center></pre>
</BODY>

</HTML>.htm>

SJIuctuar HTML-kona ¢aiina <3.html>

<htmI><head> <meta http-equiv=Content-Type
content=text/htmI> <title>A6pocumona H.B. O0yuatommas
Wndopmanmonnas cucrema "MHTemekTyaabHbie HHPOP-
MarroHHbIe cuctembl" [aBa 3</title> </head><body>
<body bgcolor="red" background="1000.jpg"
bgproperties="fixed">

<p><CENTER><font
size="4"><b>MYJIETUMEJIUHBII KOMITJIEKC
<br>MHTEJIJIEKTYAJIbHBIE THOOPMAIIMOHHBIE
CUCTEMbI

</b></font></center>

</P>

<br>

<br>

<pre><center><a href="2 htm"><<<Hazan</a>

<a href="4.htm">Bnepen >>></a></center></pre>
</P><P>

<a href="#1">3 MeTombl NpeICTABICHUS 3HAHIIT</
a><ul>

</P><P>

<a href="#2">3.1 3nanus u ux cpoiicrea</a>

</P><P>

<a href="#3">3.2 Knaccudukanus METOI0B MPECTABIIC-
HUS 3HAHUU</a>

</P><P>

<a href="#4">3.3 BriBoj Ha 3HAHUAX</a>

</P><P>

<a href="#5">3.4 Heuerkue 3HaHuI</a>

</P><P>

<a href="#6">3.5. [IpuxiiajiHble HHTEIIEKTyaIbHbIC
cucTeMbl</a></ul>

</P><P>

<a NAME="1"></a><font size="4">3 MeTonsI mpe;-
cTaBliieHHs 3HaHUI</font>

<p>

Bplimie yxe 4acTHYHO paccMaTpUBaJINCh TAKUE MOHSTHS,
Kak "3HaHMA" U ...

.<P>

I'maBHoe ommmune C u OC ot Apyrux nporpaMMHbBIX
CPE/ICTB — 3TO HAJIHUYHE ...

<pre><center><a href="2 htm"><<<Hazan</a>

<a href="2.htm">Bnepen >>></a></center></pre>
</BODY>

</HTML>

6 Jluctuar HTML-kozna daiina <4.html>

<htmI><head> <meta http-equiv=Content-Type
content=text/html> <title>A6pocumosa H.B. O6yu4aromias
Wndopmanmonnas cucrema "MHTemiekTyaibHble HHPOP-
MarroHHbIe cuctembl" [aBa 2</title> </head><body>
<body bgcolor="red" background="1000.jpg"
bgproperties="fixed">

<p><CENTER><font
size="4"><b>MYJIETUMEJIUHBII KOMITJIEKC
<br>MHTEJIJIEKTYAJIbHBIE MTHOOPMAILIMOHHBIE
CHUCTEMBbI

</b></font></center>

</P>

<br>

<br>

<pre><center><a href="3 htm"><<<Hazan</a>

<a href="5.htm">Bnepen >>></a></center></pre>

</P>

<a href="#1">4 Pa3paboTka cucteM, OCHOBaHHbBIX Ha
3HaHUsIX</a><ul>

<a href="#2">4.1 BBenenne B 9KCIIEPTHHIE CUCTEMBI.
Omnpenenenue u cTpyKrypa</a>

</P><P>

<a href="#3">4.2 Kiaccuduxkanus ciucreM, OCHOBAaHHBIX
Ha 3HAHUAX</a>

</P><P>

<a href="#4">4.3. KoyuiekTuB pa3padoT4ynKoB</a>
</P><P>

<a href="#5">4.4. TexHONOTUs IPOCKTUPOBAHHUS U pa3pa-
Oorku</a></ul>

</P><P>

<a NAME="1"></a><font size="4">4 Pa3paboTka cuc-
TeM, OCHOBAHHBIX Ha 3HaHUAX</font>

</P><P>

<a NAME="2"></a><font size="4">4.1 BBeunenue B dKc-
nepTHbIe cucTeMbl. OnpenesieHne u cTpykrypa</font>
</P><P>

<i>DkcneprHble cucteMbl (JC) </i>— 3T0 CIOKHbBIE
MIPOTPaMMHBIE ...

LL</P>

<pre><center><a href="3 htm"><<<Hazan</a>

<a href="5.htm">Bnepen >>></a></center></pre>
</BODY>
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</HTML>

7 JIuctuar HTML-kona ¢aiina <5.html>

<htmI><head> <meta http-equiv=Content-Type
content=text/htmI> <title>A6pocumosa H.B. Obyu4atomnias
Wudopmanmonnas cucrema "MHTemekTyanbHble HHPOP-
MarroHHbIe cucTembl" [aBa 2</title> </head><body>
<body bgcolor="red" background="1000.jpg"
bgproperties="fixed">

<p><CENTER><font
size="4"><b>MYJIbTUMEJIUMHBII KOMIIJIEKC
<br>NHTEJJIEKTYAJIbHbIE MTHOOPMAILIMOHHBIE
CUCTEMBI

</b></font></center>

</P>

<br>

<br>

<pre><center><a href="3 htm"><<<Hazan</a>

<a href="5.htm">Bnepen >>></a></center></pre>
</P>

<a href="#1">5 IIporpaMMHBIil HTHCTpYMEHTapHii pa3pa-
0OTKHM cHCTEM, OCHOBaHHBIX Ha 3HaHUSIX</a><ul>

<a href="#2">5. 1 TexHonoruu pa3paboTKH MPOTPAMMHO-
ro obecrieueHnst — LEJH, IPUHIHIIBL, TTapaaurMbI</a>
</P><P>

<a href="#3">5.2. MeToj0510r11 CO31aHKsI U MOJICIIH
JKU3HEHHOTO 1MKJIa MHTEIJIEKTYaJIbHBIX CHCTeM</a>
</P><P>

<a href="#4">5.3. fI3p1kn nporpamMmmupoanus a1t U u
SI3BIKH [IPE/ICTABIICHUS 3HAHUH</a>

</P><P>

<a href="#5">5.4. IncrpyMeHTaIbHbIC TAKETHI JUIs
NHh<a>

</P><P>

<a href="#6">5.5. WorkBench-cucrempi</a></ul>
</P><P>

<a NAME="1"></a><font size="4">5 [IporpamMMHbIit
MHCTpYMEHTapuil pa3paboTKH CUCTEM, OCHOBAaHHBIX Ha
3HaHMsAX</font>

</P><P>

<a NAME="2"></a><font size="4">5. 1 Texnonoruu
pa3paboTKu MPOrpaMMHOTO 00eCeYeHUs] — LIeIH, MTPHU-
HITUIIBI, TapaaurmMb</font>

</P><P>

[Tox TexHONOTMEH MPOrpaMMUPOBAHUS TOHUMAETCS
[Bpyxc, 1979] ...</P><P>

<pre><center><a href="4 htm"><<<Hazan</a>

<a href="6.htm">Bnepen >>></a></center></pre>
</BODY>

</HTML>

9 JIuctuar HTML-kona ¢aiina <7.html>

<htmI><head> <meta http-equiv=Content-Type
content=text/htmI> <title>A6pocumosa H.B. Obyu4atomnias

Bubnunorpadus

Wudopmarmonnas cucrema "MHTemekryanbHble HHPOP-
MarroHHbIe cucTeMbl" [aBa 2</title> </head><body>
<body bgcolor="red" background="1000.jpg"
bgproperties="fixed">

<p><CENTER><font
size="4"><b>MYJIbTUMEIUHbII KOMIIJIEKC
<br>MHTEJIJIEKTYAJIbHBIE THOOPMAIIMOHHBIE
CUCTEMBI

</b></font></center>

</P>

<br>

<br>

<center><a href="6.htm"><<<Hazan</a></center>

<a NAME="1"></a><font size="4">Crucox nurepary-
pui</font>

<pre>

1. AreeB B. H., 1994. ITpumepsl rUNIEPTEKCTOBLIX U
THIICPME/INA CHCTEM ...

</pre>

<center><a href="6.htm"><<<Hazan</a> </center>
</BODY>

</HTML>

10 Jluctuar HTML-kona daitna <8.html>
<htmI><head> <meta http-equiv=Content-Type
content=text/htmI> <title>A6pocumosa H.B. Obyuatomias
Wudopmarmonnas cucrema "MHTemekTyanbHble HHPOP-
MarroHHbIe cucTeMbl" [aBa 2</title> </head><body>
<body bgcolor="red" background="1000.jpg"
bgproperties="fixed">

<p><CENTER><font
size="4"><b>MYJIbTUMEJIUMHBII KOMIIJIEKC
<br>MHTEJIJIEKTYAJIbHBIE UHO®OPMAIIMOHHBIE
CHUCTEMBbI

</b></font></center>

</P>

<br>

<br>

<pre><center><a href="6.htm"><<<Hazan</a>

<a href="7.htm">Bnepen >>></a></center></pre>
</P><P>

<center></a><font size="4">3akmouenne</font></
center>

</P><P>

Wrak, yBakaeMblIii T0JIb30BaTEINb, BBl 3aBEpLIACTE U3yUe-
HHE MYJIBTUMEIUHHOTO. ..

.. </[P><P>

<pre><center><a href="6.htm"><<<Hazan</a>

<a href="7.htm">Bnepen >>></a></center></pre>
</BODY>

</HTML>
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ABTOMATU3ALMA YHYETHbIX N YIIPABITIEHYECKUX

MPOLLECCOB

AUTOMATION OF ACCOUNTING AND MANAGEMENT PROCESSES

Annomayusn (na pyc). Akmyaibnocms 6b100pa memvl pabonmvl COCMOUM 8 MOM, 4MO BOZHUKIA HEODXOOUMOCMb CO-
30aHUsL UHGOPMAYUOHHOU cucmembl, Komopas nomoaia 6wl pabomuuxam npeonpusmusi OAO IIPO Cepsuc secmu ¢80t

oesmenbHoCmb asmomamu3upoeannbim cnocobom.

Abstract (in Eng). The relevance of the choice of the topic of the work is that it became necessary to create an information
system that would help the employees of the JSC PRO Service to conduct their activities in an automated way.

Knwuegvie crnosa: quaopmaquHHaﬂ cucmema, ynpasjleniuecKkue npoyeccsl.

Keywords: information system, management processes.

B nactosimee Bpemsi Bc€ OoJbllie opraHusa-
IUHA CTPEMUTHCS aBTOMATU3UPOBATH PadOUMiA
MpOLECC U HCIOJb30BaTh JJIEKTPOHHYI WH-
dopmaruto. Ceituac XxpaHeHUe, TIOUCK U AOCTYII
K MHQOpPMAIMU CTalld Ba)XHBIM SIBJICHHEM HE
TOJILKO JUJISI JIFOJICH TECHO CBSI3aHHBIX C ACSITEIb-
HOCTBIO B c(epe KOMIBIOTEPHBIX TEXHOJOTHUH,
HO ¥ BXOAMT B pabOTy OOBIYHBIX JIFONEH (CiTyXa-
HIUX, yYalIuxcs, ¥ T.J.), IOMOTas UM COKPaTHUTb
BpEMEHHbIE, MaTepUaIbHbIC U Jaxke (PU3HUeCcKHe
3aTparbl Ha IMOHUCK, MPUOOpPETeHHE, XpaHEHHE,
0o0OMeH pa3IMYHbIMH MaTepHaIbHBIMU U HEeMare-
pHAIBHBIMU pecypcaMu.

OnnuM u3 3(h(EeKTUBHBIX HANpaBICHUH pas-
BUTHUSL TIPOU3BOACTBA U COBEPIICHCTBOBAHUS
yIOpaBIeHUS sIBISETCA pa3padoTka U BHEApPEHUE
Ha MPEIINPUITUN NEPEIOBbIX HH()OPMALIMOHHBIX
TEXHOJIOTHi, BKIIIOYAIOIINX B ceOsl:

- ompezaeneHue (QyHKIUI, KOTOpPbIE TOMK-
HBI OBITh PEIICHBI C IEJIbI0 00CCIICYCHHS CITYKO
NPEINpUsITUS HAJIeKHOW U KAYeCTBEHHOW HH-
dbopmanment 11 TPUHATHS PEIICHUIA;

- ompeAeleHUE 3ajad, KOTOpble HE0O0Xo-
JUMO DPELIUTh C 1IeNIbI0 00eCreueHus peleHus
(byHKIMIA, onpeieNIeHHBIX 11a IEPBOM JTarle;

- OmIpeeNiCHHE MEePEeYHs KOJINYEeCTBEHHBIX
Y Ka4eCTBEHHBIX MOKa3aTesei nHpopManuu, He-
0OXOIMMBIX JUIsI PEIICHUS 3a1a4 ONPEICIICHHBIX
Ha BTOPOM 3Tare;

- ompezneneHre GopM U METOIOB, OCHOBBI-
BasICh Ha KOTOPBIX W/HMJIM HCIIONb3Yysl KOTOPBIE C
MIOMOIIBIO0 KOJMYECTBCHHBIX M Ka4eCTBEHHBIX
MOKa3aTeliel IOCTUTACTCsl pelIeHue TpeOyeMbIX
3a7a4 W ONpeeCHUEe 3aJaHHbIX (DYHKIUN JUTs
NPUHATHS] HEOOXOUMBIX PEIICHUH.

[TpuHIMIIHATEHO BO3MOXKHO YeThIpe (OPMBI
OpraHu3alii CTpaTerud  (YHKIMOHUPOBAHHS
UH(POPMAITMOHHBIX CUCTEM Ha MPENIPUATHH:

- IICHTPaJIM30BaHHOE XpaHEHUEe M O00pa-
O0oTka wH(OpMAIMKM TPU TEHTPAIN30BAHHOM
yIpaBICHUH SKOHOMHUKO-TIPOM3BOACTBEHHBIMHU
obwvekramu (TpaguimonHas ACY);

- IICHTPaJM30BaHHOE XpaHEHUEe M O00pa-
00oTKa WHGPOPMALIUU TIPU JICHCHTPAIN30BAHHOM
WIA HE3aBHCHUMBIX CHUCTEMaXx YIIPaBICHHS (IIPH
nomomy Bl KOJUIEKTUBHOTO TOJIB30BaHMS);

- pacmpezielIieHHOE XpaHeHHE U 00paboTKa
UH(POPMAIIUHU TIPY IEHTPAIM30BaHHOM yIIpaBiie-
HUH;

- pacmpenescHHas 00pabOTKa U XpaHEHHE
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IIPU ACLEHTPAIM30BaHHOM YIIPABICHUH.

AKTyalnbHOCTB BBIOOpA TEMBI pabOTBI COCTO-
UT B TOM, YTO BO3HHMKJIa HEOOXOAMMOCTh CO3/1a-
HUS MH(POPMALMOHHOM CHUCTEMBI, KOTOpas IO-
Morya Obl pabotHukam npeanpusitus OAO ITPO
CepBHC BECTH CBOIO J€SATEIBLHOCTh aBTOMATU3U-
POBaHHBIM CIIOCOOOM.

Lenb - coznanue MHGOPMALIMOHHOMN CUCTEMBI
JUI ydeTa TapaHTUHHOIO peMOHTa 000opyIoBa-
Hus Ha npeanpustun OAO ITPO Cepsuc. Ce-
TOJIHSI HEBO3MOXKHO IPEJCTaBUTh cee JesTelNb-
HOCTb JTIF000T0 COBPEMEHHOTO MPEINPUATHS HITH
opraHuzanu 0e3 HCIOJIb30BaHUs MpPOdeccHo-
HanbHBIX CYBJl. HecoMHEHHO, OHM COCTaBJISIOT
¢byHaaMeHT HMH()OPMAIIMOHHON AEATeNbHOCTH
BO Bcex c¢epax - HauumHas C MPOU3BOJACTBA U
3aKaH4YMBasg (pUHAHCAMM M TEJIEKOMMYHMKALUS-
MH. DTO 00yCIIOBIIEHO MTOTPEOHOCTHIO OBICTPOTO
COXpPaHEHUS M M3BJICUEHUS OOJBIIUX OOBEMOB
MHGOPMALIMU PAa3HOTO poja, YHPABIECHUS ATOM
nHpopMaLuei, myOnuKalun ee BO BCEMHUPHOI
cetu MHTEpHET.

CoBpeMeHHbIE TEXHOJOTMH 0a3 JaHHBIX M03-
BOJISIFOT CO3/1aBaTh MH(POPMALIMOHHBIE CHCTEMBI,
NpeHa3HaYeHHbIE ISl XPAaHEHHUS U U3BJICUCHUS
MHGOPMALIUH IO 3aIPOCY MOJIb30BaTENsl, CHCTe-
MBI aBTOMATH3aI1H JJOKYMEHT0000pOTa OpraHu-
3alMU, CUCTEMBl TOAJCPKKU IMPHUHATHUS pelle-
HUll 1 T.A. B HacTosieit pabore peus noitner 06
OIHOM U3 TaKUX CHUCTEM.

BHenpenne aBTOMaTH3UPOBAHHOM  CHCTe-
MBI JUI y4eTa TapaHTHUIHOrO peMoHTa 00opy-
nosanusa Ha npennpuarun OAO ITPO Cepsuc
MO3BOJIMIIO OBl CYIIECTBEHHO MOBBICHTH OIepa-
TUBHOCTh 00pabOTKM y4YeTHOM MH(pOpMAIUH, U
MI03TOMY CTaJl BOIIPOC B pa3pabOTKe TaKo cuc-
TEMBI.

Ilepen HaMu ObUIM MOCTABJIEHBI CIEAYIOIINE
3aa4uu:

- M3Y4YUTh OPraHMU3ALMOHHYIO CXEMy Op-
raHW3alUU U TIPOBECTU COOTBETCTBYIOIIUI aHa-
Tm3;

- MW3Y4YMTh HampaBlIeHUE MOTOKOB HH(Op-
MalMM OTAeJa U IPOBECTH UX aHAIIU3;

- TIPOBECTH aHAJM3 YpPOBHS aBTOMAaTHU3a-
UM YYETHBIX U YIIPABICHYECKUX MPOLIECCOB Ha
npennpusitun OAO ITPO Cepsuc;

- BBIABUTH OOBEKTHI U 33/1a4l aBTOMATH3a-
1y,

- CIPOEKTHPOBaTh aBTOMATH3HPOBAHHYIO
MH(POPMALMOHHYIO CUCTEMY IO3BOJISIOIYIO aB-

TOMaTU3UPOBATh HEKOTOPbIE MPOLIECCHl Ha Mpe-
npusitun OAO ITPO Cepsuc;

- paccuuTarth SKOHOMUYECKYIO 3((HeKTuB-
HocTh BHenpenust AVC.

OAO ITPO CepBuc 3aHuMaeTcsi nIpofaxeu u
PEMOHTOM COTOBBIX TeNIe()OHOB, UMEET HECKOJIb-
Ko (punmanoB no npogaxam tenedoHoB. OCHOB-
HBIMU HANpaBJICHUSAMHU JESITEIBHOCTH OTAea
cepsucHoro obciyxuBanus OAO ITPO Cepsuc
ABJISIETCS 0OCITYKHBAHUE U PEMOHT COTOBBIX Te-
nepoHHbIX TpyOok. IIpaktudecku Bcs uHOP-
Malys XpaHUTCsl Ha OyMa)KHBIX HOCHUTEINSX, YTO
OYEHb HEYNOOHO, YUMUTHIBAs C KaKUM JOKyMEH-
TOOOOPOTOM, MPUXOAUTCS MMETh jeio. Berama
3ajja4a CO3JJaHUs MHOTOIIOJIb30BATEIbCKON CHC-
TEMBbl Ui ABTOMATH3allMM YIPABICHYECKOH U
Y4ETHOU NEATEIBbHOCTH OTHEINA.

VcxoaHbIMM JaHHBIMHU JJIS OTJIENIa CEPBUCHO-
ro OOCIy>KUBaHUS SBJISIOTCS CIEIyIOIUe JaH-
HbIE: TapaHTUIHBIN TanoH, UHPOPMAIUSI O Ma-
ra3uHe KOTOPBIM Mpojasl JaHHYIO TeJIe(pOHHYIO
TpyOKy, HHpOpPMaIUs 0 KIMeHTe, HH(popMaIys o
tenedoHe, HPOPMAIUS O IPEABLAYIINX PEMOH-
Tax u T.J.

K mepeunto mcxomaHoil uHpopmanuu MOXKHO
OTHECTH CIIEAYIOILEE:

- HOMep rapaHTUITHOTO TaJoHa;

- ¢amuaus UM OTYECTBO M KOHTAKTHas
uH(pOpMaLus BIaJeIbla COTOBOTO TenedoHa;
MECTO MPOJIAXKH;

- OIMCaHHE MOJOMKHU;

- J1aTa nmoja4yu 3asBKH;

- uHpopMmanus o TenedoHHON TpyOKe BbI-
JTAHHOM B KaueCTBE 3aMEHBI;

- JIOTIOJIHUTENbHBI KOMMEHTapuil K Tele-
dony.

Ucxonsmeit wHbopMarueil sBiIstoTCs pas-
JIMYHBIE OTYETHl TAJOH-NPUEMA HA PEMOHT, Ta-
JIOH-TIpUEMa Ha 3aMEeHY, )KypHaJ Ipuéma 3aMeHbI
U cyeTa-(akTyphl.

Becob mporecc paboThl OT/I€1a OpraHu3yeTcst
PYUHBIM CIIOCOOOM, TO €CTh COTPYAHUK, KOTOPBI
NpUHUMAET TeneoH (PErucTpaTop), COCTaBIsAET
TaJIOH NpuEMa, 3alUCBHIBAET BCE HEOOXOIMMBbIE
Tylla JJaHHBIE, OTMEUYAeT B JKypHaJe 3aluch O
npuéme. Ilpu HeoOxomumocTu (TapaHTHIHBIHN
PEMOHT) BBIIAET TeaepOH Ha BPEMEHHYIO 3aMe-
Hy. Eciiu Tenedon He Ha rapaHTuu, TO IPU HEOO-
XOJUMOCTH NMPUHUMAET MPENOIIaTy 3a PEMOHT.
Hanee nepenaér teneoH B PEMOHTHBIA OTIEI.
Crenyroumm 3TanoM padoThl ABISIETCS Mepea-
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Ya JIaHHBIX O BBHIIIOJHEHUH WM HE BBITOJIHEHUH
pPEMOHTa COTPYAHHKY, OTBETCTBEHHOIO 3a pe-
THCTPALIMIO 33aBOK PEMOHTA B XKYpHaJIe 3asBOK
(perucTpatop), MocJie 4ero COCTaBIISAETCS aKT MO
PEMOHTY. DTOT CHEIMAIUCT 3aHOCUT JAHHBIE B
KYpHaJI, IPUKPEIUIIEeT TapaHTUIHBII TaJIOoH.

CepBHCHBIM LEHTP OKAa3bIBACT CIEIYIOLIHNE
yCIyTH: BOCCTAHOBJIEHHE Telie(hoHa Iocie yna-
pa, mocie TMomnajJaHus Biard, 3aMeHa JUCILIes,
JUHAMUKA, MUKpO(OHa U.T.]I.

HoBble uH(pOpMAaIMOHHBIE TEXHOJIOTHH YII-
paBiIeHMs BaKHBIM M HEOOXOAMMBIM CPEICTBOM
MO3BOJISIOIUM:

- 0CBOOOIUTH YIpaBlIE€HYECKO-TEXHUYEC-
KU{ TIepcOHaN MPeInpusiTUs OT PyTUHHON pyud-
HOU paloThI MO y4eTy, XpaHEHHIO U 00paboTKe
UH(OPMALIUHU Ha TPEANIPHUITUSAX;

- OBICTPO, KaYeCTBEHHO M HAJIEKHO OCY-
IIECTBJIATH MPOIleCcC IpUeMa, yueTa, XpaHeHus u
00paboTku HHPOpPMAIUH;

- 3HAYUTEIBHO COKPATHTH YIPABICHYECKO-
TEXHUYECKHUI MepCOHaI MPEANPUATUS 3aHUMAIO-
IIUHCS py4HOH paboToil Mo y4ery, XpaHEHUIO U
00paboTke nHpopMaIK Ha IPEIPUATHH;

- obecreuuts, B TpeOyeMble CPOKH, PyKO-
BOJICTBO U YIPABJIEHYECKO-TEXHUUYECKHI Tepco-
HaJl IPEANPUTHS KaYeCTBEHHOM HH(pOopMaLueii;

- CBOEBPEMEHHO U KaueCTBEHHO BECTH
aHaJIN3 XO35IMCTBEHHOM JEATEIbHOCTH MPEANPH-
STHS,

- OBICTPO M KaueCTBEHHO MPUHUMATH pe-
IIEHUs, CBSI3aHHBIE C YIpaBJICHHEM Ipeanpu-
ATUS.

Takum 00pa3oM, COBPEMEHHOMY Ipeanpu-
ATUIO JUIsl YCTIEUIHOTO (DYHKIIMOHMPOBAHUS He-
00X0AMMO cO37aTh MWH(POPMALIMOHHYIO CUCTEMY
o0ecreunBaoLyo:

- OIepaTHBHBIM cOOp, KayeCTBEHHYIO H
Ha/IeKHYI0 00paboTKy MH(pOpMaLUK, HAYUHAS C
MPOM3BOJICTBEHHBIX MMOJPA3AEIICHUIN U 3aKaHYHU-
Bas aIMUHHCTpaLUEl PeapUITHUS;

- o0ecrneueHHe LEIOCTHOCTH U COXpaH-
HOCTHU MH(OpMAINH;

- UWHTerpanuio uH(pOpMalUU, B 3aBHUCHU-
MOCTH OT YpOBHS (YHKUUI M NPUHUMAEMBIX
pEeLIeHHI, TeM UM UHBIM JIOJDKHOCTHBIM JIUIIOM
WU CITyKO00ii;

- 00paboTKy wuH(pOpMALUKU B peaTbHOM
MmaciTabe BpeMeHH;

- obecrieueHue 3aIUThl UHPOPMALUU OT
HECAHKIIMOHUPOBAHHOTO JOCTYIIA;

- BO3MOXHOCTh JOCTyNa K HH(pOpMaIUH
(6a3zam aHHBIX MPEANPUATHIA U OAHKOB).

OcHOBBIBAsICh Ha U3JIOKEHHOM, B paboTe Mpo-
BE/ICHO MCCIIEJIOBAaHUE TOJPA3JCICHUI CEepBUC
LIEHTpa 10 PEMOHTY COTOBBIX TeJIe(OHOB U Mpe/i-
JOKeHa peanu3anys HHPOPMALMOHHONW aBTOMa-
TU3UPOBAHHOHN CUCTEMBI, KOTOpasi 00eCreurBaeT
orepaTuBHBIN cO0p 1 00paboTKy MH(OpMALUU U
BO3MO)KHOCTb MPHUHATHUS PELICHUH ciyxk0aMu U
PYKOBOJCTBOM TPEIIPUSATHSL.

CoBpeMeHHbIE TPUIOKEHUSI OYEHb YacTO pa-
00TalT C ynajeHHbIMH 0OazaMu JaHHBIX: 0aza
JAHHBIX PACIIONIOXKEHA TIJIe-TO Ha cepBepe, U C
HEH JTOMHKHO paboTaTh MHOXECTBO KIMEHTCKUX
IIPUIOKECHUH.

Tak kak [IK Moryt ObITH TEppPUTOPUATBHO
yAaJeHbl, HEOOXOIMMO CO3/aTh MPHIIOKEHNUE,
KOTOPO€ MOXKET C OJMHAKOBBIM YCIIEXOM pabo-
TaTh KaK B JIOKAJIbHON CETH, TaK M Ha yJaJIEHHOM
KOMIIBIOTEpE.

OueBHIHO, YTO B 3TOM CiIy4ae MOJENb J0-
CTyHa K JIaHHBIM JOJKHA OBITh PAaCIIMPEHa, T. K.
HaJIM4YMe OOJIBIIOTO YHUCIIa YJaJIEHHBIX KIUEHTOB
JIeNlaeT TPAJAULMOHHBIE CXEMBI CO3/1aHUS IPUIIO-
xeHnuit bJ] manosddexkTuBHBIME.

Pabota c ynanennsiMu JanabiMu B Delphi mo-
KeT ObITh OpraHW30BaHa pa3IMYHBIMHU CHIOCO0a-
MHU. MOXXHO HMCIIONIB30BAaTh Ul 3TUX LieJiel cep-
Bep TpaH3akuuii MTS, MOXkHO OpueHTHpPOBATHCA
Ha texHonoruu CORBA unmu OLEnterprise. On-
HAKO 3TH BapUaHThl TPEOYIOT pa3BepTHIBAHMS
JIOTIOJTHUTEIBHOTO IPOTPAMMHOT0 00ECTIEUESHHUSI.
[TosTomy Hanbosee yHUBEpCaJIbHbBIN BapuUaHT -
texHosorust DCOM, BctpoenHast B Windows.

KnueHnrckoe mNpuUIOKEHUE COEAMHSETCS C
CEpBEpPOM, COIEpKAIUM yAaJeHHbIH MOIYib
JTAHHBIX M PACIOJIOKEHHOM HA CEpBEPHOM KOM-
nbroTepe. Eciu cepBep He ObUI 3aImyIieH, TO KIId-
€HTCKOE MPUII0)KEHUE ABTOMATHYECKH 3aITyCKaeT
ero Ha BbInosiHeHue. [locie 3toro cepsep Oyner
MOCTOSIHHO PACIoiaraTbcs B MaMsTH, OOCITyKHU-
Basi KJIIMEHTOB.

B mpouecce paboThl KIMEHTCKOE MPUIIO-
JKEHUE 3alpallliBaeT y cepBepa MpHIOKEHUH
(mocraBuka wuH(OpPMAIMK) Kakoi-TO HaOOp
naHHbIX. CepBep MpuiIoKeHui oOparaercs K co-
OTBETCTBYIOIIEH 0a3e NaHHBIX, TOTy4yaeT Tpely-
eMbIif HabOp, YIIaKOBBIBAET €T0 U MOCHUIAET KIIU-
eHTCcKoi mporpamme. KimeHnrtckas mporpamma
pacrakoBbIBaeT HA0Op, CO3AET €ro JIOKAIbHYIO
KOITMIO U C TOMOIIBIO OOBIYHBIX KOMIIOHEHTOB



FCTECTBEHHBIE M TEXHUHECKUE HAYKI. N 4. 2020 T,

157

OTOOpaXXeHUsI M PEJaKTHUPOBAHUS TAHHBIX IIpe-
JIOCTABIISAET €T0 MOJIB30BATEIO.

Ecnu monb3oBarens BHOCUT B JaHHbIE (JIO-
KaJIbHYIO KOIINIO) KaKHe-TO U3MEHEHHUs], KIINEHT-
CKasi IporpaMMa IIOCBUIAET MAKET CIEIaHHBIX
U3MEHEHUN cepBepHOMY npuioxeHuro. Cepsep
MPUIIOKEHUI pacakoBBIBAET €ro U (OpMHUPYET
TpaH3aKLHMIO I cepBepa JNaHHBIX. Ecinu Hu-
KakUX MpoOJieM He BO3HUKAET, TO KJIMEHTCKOM
IIporpaMMe BO3BPAILLAETCS W3MEHEHHBIM Ha-
60p naHHbIX. Ecniu ke npu M3MEHEHUU JTaHHBIX
BO3HUKJIM KAKHE-TO HENOPa3yMEHMs, TO CEPBEP
npuiIoKeHuil (opmupyer HabOp OIMIMOOUHBIX
JaHHBIX U BO3BpallaeT ero kiueHty. Ilomp3oBa-
TeJb, pabOTAIOLINH C KIMEHTCKON MPOrpaMMOH,
JOJDKEH OIPEAENUTh, KaK pPa3pelInTbh BO3HHK-
1e npoOIeMBl.

MHoro3BeHHasi apXMTEKTypa HPHIOKEHHUM
0a3 JaHHBIX BBI3BAaHA K KU3HU HEOOXOAUMOCTHIO
o0pabarbIBaTh Ha CTOPOHE CEpBEpa 3arpockl OT
O0JIBIIIOTO YHCa yJaJeHHBIX KIUeHTOB. C 3Toil
3a/1aueil BIIOJIHE MOTYT CIPAaBUTHCS U MPHUIIOKE-
HUS KiIueHT/cepsep. OHAKO B ATOM cilydae MpH
OO0JIBIIIOM YHUCIIEe KJIMEHTOB BCSl BEIYUCIUTEIbHAS
Harpyska JOoxuTcs Ha cepsep b/l, kotopsrii 00-
JaJaeT JTOBOJILHO CKYIHBIM HaOOpOM CpeICTB
JUISL peasln3aliiy CI0XKHON OM3HEC-TOruKH (Xpa-
HUMBIE MTPOLEAYPBI, TPUITEPHI, IPOCMOTPHI U T.
1.). I pa3paboTuuKky BBIHYXJIEHBI CYIECTBEH-
HO YCJOXHSTH MPOrPaMMHBIN KOJ| KIIMEHTCKOTO
I10, a 310 KpaliHe HEXKEJIaTEeIbHO MPU HAINYUU
OO0JIBIIIOTO YMCia YIAJICHHBIX KIMEHTCKUX KOM-
IbIOTEpOB. Benp ¢ yclio)kHEHHnEM KIMEHTCKOTO
I1O Bo3pacTaeT BEPOSITHOCTH OLIMOOK U YCIIOXK-
HSIETCSI €r0 00CIyKUBAHHUE.

MHoro3BeHHasi apXUTEKTypa HPHIOKEHHUM
B/l mpu3BaHa UCIIpaBUTh NIEPEUUCIIEHHBIE HENO-
CTaTKH.

Komnonents! u o6bektsl Delphi, obecnieun-
BalOIIMe Pa3paboTKy MHOTO3BEHHBIX MpPUIIOKeE-
HU, 00bearHEeHb! 00IIKMM Ha3BaHueM DataSnap.

OcCHOBHasl MbICIIb, 3aJIOKEHHAs! B ATy TEXHO-
JIOTHIO - MMHMMM3UPOBATh pa3Mep JaHHbBIX, Ie-
penaBaeMbIX MO CETH, MOCKOJbKY IJIABHBIE YT-
paThl BpeMEHU M COOU MPOMUCXOJAT KOHKPETHO
13-32 HEOCTAaTOYHO BBICOKOM IPOIYCKHOM CIIO-
COOHOCTH CETH.

Mmuorue CYB/] pa3nenstor cBoro pabory Ha
nBa ypoBHs no cucreMe «Kmuent-Cepsep». C
TOYKH 3pPEHHUs BBIIIOJIHEHUS IIpOrpamMma paszele-
Ha Ha 2 4acTu - KIMEHTCKYIO U cepBepHyto. Ha

KJIMEHTCKOW 4YacTH (KOMIBIOTEpPE) MPOUCXOIUT
KOHTaKT C BHEHMIHMM MHpoM. Ha kommbioTepe-
cepBepe pPAacCIONOKEeHbl OOIIMe A BCEX KIIH-
€HTOB JIaHHBbIE M paboTaeT ocobas Mmporpamma
- cepBep 0a3 TaHHBIX, ONTUMU3HUPYIOLIAsl BBIITON-
HEHHE 3alIPOCOB KIIMEHTOB.

Wrak, nByxypoBHeBas cuctema «KueHr-
Cepsep» 370!

Knuent-IIporpamma 06paboTKH, OHA K€ TOJb-
30BaTeNIbCKasi, OHa e MPHUKJIAJHAS MPOrpaMmma.
3aHUMaeTCs TPaIUIIMOHHO UHTEpdEeiicoM ¢ ro3e-
poM, a BCIO (pakTHUYEeCKyIo paboTy ¢ 0a3oil naH-
HBIX MepeKyapiBaeT Ha rmieun bJ[-cepsepa.

Cepsep ba3zsl JlaHHBIX - 0aszuc
(databaseengine), oH ke Aapo 0a3bl JAHHBIX.

OtnenpHas mporpaMma, BBITONHSIEMAasl Kak
oTAenbHbIN npouecc. Ilepenaer BrIOpaHHYIO U3
6a3bl HH(OPMALIHIO IO MEKIPOIIECCHOMY KaHa-
ay kineHTy. KOHKpeTHO OH, M JIMIIb OH, Mpak-
THYECKU paboTaeT ¢ JaHHBIMHU, 3aHUMAETCS UX
pa3MelleHeM Ha JTUCKe.

PaccMOTpUM ~ JTOCTOMHCTBA apXHUTEKTYpPbI
KIIMEHT-CEepBep.

HecoMHEHHBIM TPEUMYIIECTBOM  SIBIISETCS
MPUOTIKEHHOCTh JAHHBIX K IEWCTBUSM BBIYHUC-
neHus. GakTHUeCKH, BCE pacyeThl BBIMOIHSAIOTCS
Ha cepBepe, YTO YBEJINYMBAET ObICTPOAEHCTBUE
B JICCSITKHM U COTHHU Pa3.

PazpaOoTka KJIMEHT-cepBep B pa3iuyue OT
(aiin-cepBepHOl 1aeT COXPaHHOCTb, YCTOHUU-
BOCTb, COIVIACOBAaHHOCTb, MAacCIITaOMPYEMOCTb,
3aBBIIICHHYI0 KOH(HJIEHIIMAIBbHOCTh U HAIEK-
HOCTb 00pa0OTKU M XpaHEHHs HH(POPMALIUH.

Pa3zButue cuctem ¢ apXUTEKTypoil KIHEHT-
cepBep B OONBLIONW CTENEHW TOKHO IpOBe-
peHHOMY (aKTy: MOAKIIOYEHHE K HEIOpOTUM
cepsepam Hegoporux IIK no3ponser momyyuTsb
HaWIyyIllee COOTHOLICHHWE LIEHbl U MPOU3BOIU-
TEJIbHOCTH.

B OonbmmHCTBE ciyyaeB mporpaMma oOpa-
0O0TKHU (KJIMEHTCKasl 9acTh) PacroiIoKeHa Ha Of1-
HOM KOMITBIOTEpE, a cama 0a3a JTaHHbBIX XPaHUTCS
Ha JpyroM. TyT pasaeneHue CMOTPUTCS COBCEM
ectecTBeHHBIM: [Iporpamma - kimeHT (TOuHEe,
Ta e€ yacTh, KOTOpasi OTBEYaeT 3a MHTep(deic ¢
103epOM), MepeaeT 1o CeTH 3arpochl Ha oOpa-
O00TKy caMHX IaHHBIX Ha JPYrol KOMIBIOTEp,
a tam bJ/l-cepBep MX MPOYMUTHIBAET, BBITOIHSIET
Tpedyemoe, U 10 CEeTH BO3BpAIIAeT TOTOBbIE OT-
BeTHl KJIMEHTY. [Ipy 3TOM mo cetu mepenaercs
JUIIb HYKHask HHGOpMAITHS.
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Jlpyroe cyxJeHue: MOCTOSHHO HIET padora
[0 COBEPILEHCTBOBAHMIO CaMOr0 crocoda xpa-
HEHHUS U 00pabOTKH MH(pOpMALUU, U €CIIHU €ro
peanu3aiys CMEHWIach, TO He OyAeT HY>KHO Iie-
PEKOMITMIMPOBATH C HOBBIMU OUOIMOTEKaMH BCE
pa3paboTaHHbIE NTPOrpaMMBl, a JOBOJBHO Oy/leT
MHCTAJIMPOBaTh HOBBIN B/I-cepBep B3aMeH cra-
poro u nepeBecTH 6a3bl JaHHBIX B (JOPMAT HOBO-
ro cepsepa (IPUMEHHB JJISl ATOTO MPHIIAraeMyo
K HEMY YTWINTY). EcTeCTBEeHHO, BCe 3TO MOXKHO
c/ierarh, €CiIM HOBBIN CepBep ACPIKUTCS TeX XKe
npaBuil OOMEHa MeX HUM M TOJIb30BaTeIbCKOM
IpOTrpaMMoOii, 4TO U CTapbli, YTO, BIIPOYEM, Ha-
BEPHOE UMEET MECTO.

Hcnonb3yst MHOKECTBO MaJIeHbKUX KOMITBIO-
TEPOB, CO3/ATENIM CHCTEM KIHMEHT- CEepBEp MO-
I'yT SMYJIUPOBaTh BBIYMCIUTEIBHYIO MOIIHOCTb
orpoMHbIXx OBM, pacnpenensisi HpUKIaIHYIO
3aJ]a4Ky M0 pa3HbIM MUKPOKOMIIBIOTEpAM U cep-
BepaM. Kaxnplii u3 Hux Oeper Ha cebs CBOIO
YacTh BBIUYMCIIUTENILHON MEPErpy3Ku, UCTIONIb3Ys
MH(POPMALIUIO BMECTE C IPYTMMHU MPOLIECCOPaAMHU
cetu. CyTh Uied B TOM, YTOO MOBBICUTH MOIL-
HOCTb CHUCTEMBI, HE HapaluBas IPOU3BOAUTEIb-
HOCTb OJIHOTO KOMIIbIOTEpA, & CYMMUpPYs CpeJic-
TBA MHOTHX.

breicTponelicTBue - OCHOBHOU (hakTop T11e-
7eco00pa3HOCTH Pa3pabOTKH CUCTEM Ui ap-
XUTEKTYPBl  KIUEHT-CEPBEP [Tpumenenue
CPEACTB CTPEMHUTEIBHOI pa3pabOTKH MpOorpamMmm
(RapidApplicationDevelopment - RAD), Taxo-
BbIX, kKak Delphi komnanun

Borland, PowerBuilder kommanuu PowerSoft
u VisualBasic xommannu Microsoft, 1o3Bonser
pa3paboT4YMKaM «IITaMIOBaTh» IMPHUKIATHBIE
CUCTEMBI JJIsl apXUTEKTYpPbI KIIUEHT-CEPBEP B pe-
KOPJIHO KOpOTKHEe cpoku. PazpaboTka cepBepoB
0a3 TaHHBIX TaK)Ke CTAHOBUTCS MPOILE B UCIIOIb-
30BaHUU M CMEIIUBAETCS B OJHUX CHUCTEMaX CO
cpeactBamu RAD. Takum 06pa3oM, ¢ OMOIIBIO
JTAHHOM CKOPOCTHOM M (DaKTHYEeCKH 3alluIlIeH-
HOW OT «aypakay miaar¢opMbl pa3pabOTKH CO-
KpalaeTcss BpeMsi, Hy)KHOE Ul MOJArOTOBKH H
nepeaadr NpuKIIaIHOW IPOrpaMMBI (03epy.

Bubnunorpadus

Bonee obbryHas (M paccmarpuBaemMasi B KOH-
TEKCTe JTaHHON JUIUIOMHOM paboThl) Qopma
ApPXUTEKTYPBl KIMEHT-CEPBEP - 3TO PA3AEICHUE
BBIYUCIIUTENILHON MEPErpy3Knu MeX JAByMs OT/ie-
JbHBIMUA JEHCTBUSAMU: KIMEHTOM M CEPBEPOM.
XOTs ¥ KIMEHT, U CEpBEpP MOTYT HaXOAUTHCS Ha
OJTHOM U TOM >X€ KOMIIbIoTepe, OoJbIlas 4yacTb
CHUCTEM JAaHHOM apXUTEKTYpbl 3aIlyCKaroT KJIU-
€HTCKHUH MPOLIECC HA OTHOM KOMIIBIOTEpE, a MPO-
[IECC-CEepBep Ha APYroM, UCIIOJB3Ys Ui OOMeHa
uHpopMalueil ceteBble cBA3HU. B nanHoOl Mone-
JM OJMH MPOIIECC MOXET paboTaTh HE3aBUCHMO
OT JIpyroro, AejaTb ONpEAEICHHbIE 3alaHus U
pas3nensTh BEIYUCIUTENBHYIO HArPy3Ky.

TpaZuIIMOHHO KJIMEHTOM CIYHUT HAaCTOJIb-
Heiid [IK, BeImonHsromui mporpammHoe obec-
IIeYeHUE KOHEeuHoro osepa. IIporpammuoe
obecnieuenne (I1O) KOHEYHOro MOJIB30BATENS
(front-endsoftware) - 3To HeBaXHO Kakas MpH-
KJaJHas IMporpamma JMOO MakKeT, CHOCOOHbIE
HAIpaBJIsATh 3alPOCHI M0 CETU CepBepy U 00pa-
OaThIBaTh IMOJY4YaeMyl0 B OTBET MH(OpMaIMIO.
Cepsep, B CBOIO OY€peb, MOIYUYAET 3aIPOCHl U
NpEANPUHUMAET JeSTHUS OT UMEHU KIIMEHTA.

[1IK, paOoratommii mox  ympaBiIeHUEM
WindowsXP 1 BBINONHSAIOLIMIA porpaMmy KJId-
eHt-cepsep Delphi MoxeT npeacTaBuTh Ha pac-
CMOTpPEHHUE 3ampoc cepBepy 0a3 JaHHBIX (CKa-
*eMm, nporpamMme InterBase 5.1.1, 3anymenHoi
Ha cepepe Windows NT).TpaullnoHHO KITUEHT
MOCHUIAET 3aPOChl 0a3e JTaHHbBIX B BUE MPEIO-
KEHUH Ha SI3bIKE CTPYKTYPHUPOBAHHBIX 3aIIPOCOB
(SQL), ucnionb3ys MOHATHBIN cepBepy 0a3bl 1aH-
HBIX TUAJICKT.

B cucreme pacnpeneneHHoi 00pabOTKH KITH-
€HT MOXET OCYULIECTBISATH JOCTYN K JIFOOOMY
KOJIM4ECTBY cepBepoB. ONHAKO KIMEHTY MOXKET
OBITH pa3pelieH AOCTYIl OJHOBPEMEHHO TOJIBKO
K OJHOMY CEpBEpy. DTO 3HAYUT, YTO OH MOXKET
ObITb HE B COCTOSIHUM OOBEAMHUTH JaHHbBIE OT
JBYX WiIn Oojee cepBepoB 0a3 JaHHBIX B OJHOM
3anpoce. Ecin 3T0 BO3MOXHO, TO apXUTEKTypa
MOJJIEPKUBAECT CHUCTEMY paclpelesieHHbIX 0a3
JTAHHBIX.
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PEKOHCTPYKUUA OABYXTAKTHOIO BEJIOMOTOPA F50
MYTEM YCTAHOBKWN KAPBHOPATOPA OT HETBIPEXTAKTHOI'O
CKYTEPA IRBIS Z50R

RECONSTRUCTION OF THE F50 TWO-STROKE BICYCLE MOTOR BY
INSTALLING A CARBURETOR FROM THE IRBIS Z50R FOUR-STROKE
SCOOTER

Annomayusn (na pyc). Ilpeocmasnen onvim peKoHCMpyKyuu 08yXmaxkmno2o eenomomopa F50 nymem ycmanosku xap-
bropamopa om uemoipexmakmnozo ckymepa IRBIS Z50R ¢ oomawnux ycnosusix. IIposeden 0630p mexHuueckux u npakmu-
KO-OpUEHMUPOBAHHBIX cmamell no meme ucciedoganus. Onucan nOpsiooK U320MoGIeHUs. CReYUATUIUPOBAHHO20 6NYCKHO2O
xonnekmopa 07s kapowpamopa YABEN 50 ¢ ycxopumenvhvim nacocom om uwemvipexmaxmnozo ckymepa IRBIS Z50R &
8UOE MEXHONOSUYECKOL KAPMbl.

Abstract (in Eng). The article presents the experience of reconstruction of a two-stroke Bicycle engine F50 by installing
a carburetor from a four-stroke scooter IRBIS Z50R at home. A review of technical and practice-oriented articles on the
research topic was conducted. The procedure for manufacturing a specialized intake manifold for a yaben 50 carburetor

with an accelerator pump from a four-stroke IRBIS z50r scooter in the form of a process map is described

Knrouesvie cnosa: pexoncmpykyus, 0gyxmaxmuwiil eenomomop F50, uemvipexmaxmuwiii ckymep IRBIS Z50R.
Keywords: reconstruction, two-stroke Bicycle motor F50, four-stroke scooter IRBIS Z50R.

Beenenne. Korga-to B 2015 rony MHe Kymnu-
JU CHelHabHBIM MOTOp JJi1 YCTaHOBKHU Ha Be-
JIOCHIIE], 3TO ObliIa MOsI caMas IepBasi MOTOTeX-
HUKa. 5l ero codpai, yCTaHOBHWII Ha BEJIOCHUIIE U
CYACTIIMBO KaTaJjcs Ha HeM noiropa roga. [Torom
g Kynui cebe Apyryro MOTOTEXHUKY, a 3TOT BEJIO-
CHUIIE/l C MOTOPOM OTIIPaBUJI B MO/ABAJ HA XpaHe-
Hue. B aTom roay s pemmi BO3poauTh MOM CTa-
PBII BEJIOCHIIE]T C MOTOPOM, KOTOPBIH yKe Oosee
2 JeT CTOUT B mmoaBajie. S xores 100aBUTh YTO-TO
HOBOE B ATOT CTapblil Bejocuren ¢ moropom. Ha
MOJIKaxX B rapae s HaII€N cTapblii KaporopaTop.
MHe 3ax0Tenoch YIy4IIUTh XapaKTEPUCTUKH
BEJIOMOTOpa, YTOOBI S CHOBAa MOT €r0 HCIOJIb-
30BaTh. S pemmn monpoOoBaTh MOCTAaBUTh Ha
Hero kaporoparop YABENS50 ¢ yckopuTeabHbIM
HAaCOCOM OT YEeTBIPEXTAaKTHOTO CKyTepa. Y MEHs
y>ke ObUT ONBIT NMEPECTAHOBKU COBETCKOTO Kap-
oroparopa «K65» ¢ 4eThIpeXTaKTHOTO MOTOITHK-
na Ypan UM3 8.103 Ha ABYXTaKTHBIN MOTOLIMKJI
Musck. Tak 4To MO€ MpeIoIoKEeHUe, YTO Kap-
Oroparop 4YeTBHIPEXTAKTHOTO CKyTepa Oyaer pa-
00Ta Ha JIByXTaKTHOM MOTOpPE MOIJIO OKa3aTbCs
BEpHOM, a TaK Kak 00beM JBUTATENICH OIIMHAKO-

BBIH, KapOrOpaTop MODKEH paboTaTh pOBHO U 0e3
nepedoeB.

Chopmupyio rumoresy MOEro HuccienoBa-
HUs: TIPOBEPHUTH, OyzmeT Ju paborarh KapOropa-
Top YABENS50 OT 4YeThIpeXTaKTHOTO CKyTepa
IRBIS Z50R nHa nByxtaktHOM BesniomoTtope F50,
a TaK)Ke yIyUYlIUThCS JIM €ro AMHAMUYECKHE Xa-
PaKTEepUCTUKHU, TaKUE, KaK TSIra 1 MakCUMajbHas
CKOPOCTb.

Omnpenento 1eab paboThl KaK PEKOHCTPYKIIUIO
JIByXTakTHOTrO Besmomotopa F50 myTeM ycraHOB-
KM KapOropaTopa OT YEeTBIPEXTAKTHOTO CKyTepa
IRBIS Z50R.

[TocTaBneHnHble 3aa4u 00YCIOBUIN UCHONb-
30BaHUE CJEIYIOMIMX METOJOB HCCIIEOBAHUS:
paboTra ¢ HAy4YHO-TIOMYJISPHOM JUTEPATypOH,
0030p HaAy4YHO-TIOMYJISIPHBIX BHUACO, pedepHupo-
BaHue. HayuHnas HOBHM3Ha paboThl 3aKitO4YaeTCs
B TOM, UYTO B HEH NpEANpPUHATA MOMbITKA cop-
MHUpPOBaTh MPAKTUYECKHUE MOAXOAbl K PEKOHC-
TPYKIIMU ABYXTAaKTHOTO Benmomotopa F50 mytem
YCTaHOBKHM KapOroparopa OT YEThIPEXTaKTHOTO
ckytepa IRBIS Z50R Ha ocHOBE mOJIpYyYHBIX Ma-
TEpHUAJIOB.
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IIpoekT uMeeT CylecTBEHHbIE TPAKTUUECKHE
Pe3yNbTaThl: MPUIILIIO TOHUMAaHUE HEOOXOIUMOC-
TH LIEJIOCTHOT'O MTOJX0/1a K ITPOEKTY, YITyUILNINCh
HAaBbIKU TEXHUYECKOTO KOHCTPYMPOBAHMUSI, OCBO-
€Ha TEXHHKa CBAPKH.

[IpoektHas paboTa MMeeT HE TOJIBKO Teo-
PETUYECKYIO0, HO U MPAKTUYECKYIO HAlpaBIIEH-
HOCTb, KOTOpas CBA3aHa C BO3MOXHOCTBIO MC-
MI0JI30BaHUsl €€ MAaTE€pUajIOB U Pe3yIbTaToB Ha
ypoKkax M (haKyJbTaTUBHBIX 3aHATHUSAX, BO BHE-
KJIACCHOM paboTe, Ha TUMHA3MYECKUX HAyYHBIX
KOH(epeHIusIX.

1. O630p TeXHMYECKHUX U NPAKTHKO-OPHEH-
THPOBAHHBIX CTATEH 10 TeMe HCCJIeI0BAHUS

[Ipexxe ueMm B3AThCS 32 HEMOCPEICTBEHHYIO
paboTy B rapaxe 1o MoOACpHHU3ALMU KUTAWCKO-
ro JBYXTAaKTHOro BeraoMoropa F50, s Tepnenuso
M3y4aro OMbIT Ipyrux Jionei. Jis Hayana 6610
HEOOXOIMMO U3YYUTh COOTBETCTBYIOLIYIO JIUTE-
parypy, HO, K COKaJE€HHIO, TAKOBOM IO PyKOH
He okaszasiock. CeronHs pecypcebl cetu MHTepHeT
IIOMOT'al0T MHOTMM «CaMOZEIIKUHBIMY.

S pemnn NO3HAKOMUTBCSI C MHEHUEM APYTUX
JrOZIeH, I 4ero oOpaTHiICs K MaTrepuanaM pas-
A4YHBIX GopymMoB MoTomtooureneid. Ha pecypce
[1, 2] 5 BcTpeTun MHEHHE, 4TO caMa Ujes Mpe-
JaraeMoi MHOIO IepeIesIK1 3HAKOMa MOTOJTIOOU-
TEJISIM U TPEACTaBiIsieT coO00M BapHaHT TIOHMHTA
MOTOPA, T.€. €r0 TEXHUUECKYIO MOIEPHU3ALUIO.

B nanbheiimieii cBoeit padote st mpuOErHyn K
U3YyYEHHUIO PYKOBOCTBA I10JIb30BATEIISl YETHIPEX-
takTHOro ckyrepa IRBIS Z50R [3], u3 koroporo
y3Hal Mmozenb kaporoparopa YABEN 50, npu-
HIUIT ero paboThl, CIOCOO €ro MOJKIIOYEHUS K
JBUTATENI0 YeThIpeXTakTHOro ckyrepa IRBIS
Z50R. B pykoBOACTBE MOJIb30BATENS] KUTAMCKO-
ro AByXTakTHOro Benomoropa F50 [4] s mo3Ha-
KOMMJICS C XapaKT€PUCTUKAMH KUTANCKOTO IBYX-
TakTHOro BejaoMmoTtopa F50, ero KoHCTpyKIUEH.
Ha ocHoBe nomnydeHHoON MHPOpPMAIMK 5 cliena
BBIBOJ O ToM, uTo KapOrwopatop YABEN 50 c
YCKOPHUTEIBHBIM HAaCOCOM OT YETBIPEXTAKTHOTO
ckytepa IRBIS Z50R nogpoiiner ansi AByXTaKT-
Horo BenoMoTopa F50.

Bonpuryro nmoMoIp B OCBOEHUM MpPaKTUYEC-
KHUX HaBBIKOB paboThI ¢ kapOropatopom YABEN
50 mue okazanu pecypcsl YouTube [5, 6], u3 ko-

TOPBIX 51 MOHSJI MPUHLUT pabOoThI BCeX KapOropa-
TOPOB B II€JIOM ¥ KOHKPETHO KapOropaTopa, oIu-
CBIBAEMOTO B JJaHHOH pabore.

OnHako HU Ha KakoM pecypce MHTepHeTa s
HE Hallle]l KOHCTPYKLHUH CIELUATIU3UPOBAHHOIO
BIIYCKHOI'O KOJUIEKTOPA, HYXKHOT'O Il YCTaHOB-
ku kapOropatopa YABEN 50 ¢ yckopurtenabHbIM
HacoCOM OT 4eTbIpexTakTHoro ckyrepa IRBIS
Z50R Ha KUTalCKUH JBYXTaKTHBIA BEJIOMOTOP
F50, nosToMy npu oMoy nogpy4HbIX HHCTPY-
MEHTOB U MaTepuasoB, s U3rOTOBHI CBOI coOc-
TBEHHBIN BIIyCKHOM KOJUIEKTOP, C YIJIOM IIOBOPO-
Ta Ha 90 rpaxycos.

2. Pa3pa0orka TeXHOJIOTHYECKOH KapThl
HU3rOTOBJICHUS CHENHAJIU3UPOBAHHOIO BIIyCK-
HOI0 KOJIeKTOpa 1Js1 kapowparopa YABEN
50 ¢ yckopuTeJIbHBIM HACOCOM OT YeThIpex-
TakTHOrOo ckyrepa IRBIS Z50R

PaccmoTpuM IOpsiIOK U3rOTOBIICHHUS CIIELUa-
JIM3UPOBAHHOTIO BIIyCKHOT'O KOJIJIEKTOPA I Kap-
6roparopa YABEN 50 ¢ yckopuTenbHBIM Haco-
coM OT yeTbIpexTakTHoro ckyrepa IRBIS Z50R
B BHJIE TEXHOJIOIMYECKOM KapThl. Takoil ¢opmar
MO3BOJISIET MOHATh U MPHU HEOOXOAMMOCTH TOB-
TOPUTBH BCE UHIKEHEPHBIE OlIEepaLUu.

TexHomornueckass Kapra HU3rOTOBIEHUS CIIe-
LHAAJIM3UPOBAHHOIO BIIyCKHOI'O KOJUIEKTOpa IS
kapOroparopa YABEN 50 c¢ yckopurenbHbIM
HacoCOM OT 4eTbIpexTakTHoro ckyrepa IRBIS
Z50R:

1. Tloocomosumenvuuiii sman. GopMupo-
BAHUE TEXHUYECKOIO 3aJaHUs HAa HU3TOTOBIIE-
HHUE CIECLHHUATU3UPOBAHHOIO BIIYCKHOIO KOJ-
JIEKTOpA.

2. Texnonocuweckuii sman. Jlas W3roToB-
JIEHUs CIELUAJIU3UPOBAHHOIO BIIYCKHOI'O KOJII-
JIEKTOpa MHE IMOHaJ00UTCS BTyJKa OT Kojieca
BEJIOCHIIEA. DTy BTYJKY HaJl0 U30THYTb MO yI-
soM 90 rpanycoB. [y 3TOro MHE OHA100UTCS
Oosirapka, ¢ TIOMOIIbIO KOTOPOW 5 ClieNaro JBa
BBIpE€3a Ha BTYJIKE, C yITIOM 45 rpaaycos, Ha pac-
cTositHuM npuMepHo 40 MuunMeTpoB. Takxke Ha
JAaHHOM H7Tare OyJy MCIOJIb30BaTh U3MEPUTEINb-
HBIM HHCTPYMEHT.

3. Kouncmpykmopckuii sman npeanonaraer
U3TOTOBJICHUE JCKH3a U YEPTEXKEU ClEeLUaIn3U-
POBAaHHOT'O BITYCKHOTO KoJIJIeKTopa (puc. 1).
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Pucynox 1 — Dcku3 cnenuain3upoBaHHOTO
BITYCKHOTO KOJUIEKTOpa

4. Oman uzeomosnenus uzoenus Mpeamnoa-
racT M3ruOaHue BEJIOCHIICTHOW BTYJIKH C TTOMO-
IIBI0 MOJIOTKA U TUCKOB (puc. 2).

Pucynok 2 — 3rubanue BeaoCUIIeIHOM
BTYJIKU C TIOMOIIIBIO MOJIOTKA M TUCKOB

5. Csapusanue emynxu noo npasuibHuLM
yenom (puc.3). HeoOXogumo TrepMeTHYHO 3a-
BapHUTh C MOMOIIBIO CBapKU CrHOBI HA BTYJIKE.
[Tocne 3TOro M3roTaBIMBaeM MNPUKUMHYIO HaCTh
KOJIJIEKTOpa M3 Marepuaja, HailIeHHOro B rapa-
xke. [IpuBaprBaemM NpHKUMHYIO 4aCTh K U30THY-
TON BTYJKE, U MOJy4aeM TOTOBBI CHEI[HATU3U-
POBaHHBIN BITYCKHOW KOJUIEKTOP ISl YCTaHOBKHU
kapOropatopa YABENSO ¢ yckopurenbHbIM Ha-
COCOM OT YETHIPEXTAKTHOI'O CKyTepa Ha JIByXTaK-
THBIA BEJIOMOTOP.

Pucynox 3 - CBapuBaHue BTYJIKH MOJ IIpa-
BUJIbHBIM yTJIOM

6. Hszeomoenenue xpenedxcHozo ysna: ceep-
JleHue omeepcmuil U npueapusanue K Gmyike

(puc.4).
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Pucynox 4 - CBapuBaHue BTYJIKH I10]1
MIPABUIIBHBIM YITIOM

k

Pucynok 4 - I3roToBlIeHNE KPETIEKHOTO y3i1a

7. H3eomosnenue npoxiaoxu noo 6nyckKHou
Konnexkmop. Jns Toro, yToObI cuctema pabora-
Ja TPaBWIBHO, HYXHO CO3[aTh TepPMETHYHOE
COEIMHEHHNE KOJJIEKTOpa C MOTOPOM U KapOro-
paropa ¢ KOJUIEKTOpoM. J[JIsi 3TOro M3roraBiiu-
BaeM IPOKIIAJKY M3 MapaHuTa JIsl COCTUHEHUS
KOJUUIEKTOPA C MOTOPOM U PE3MHOBYIO MPOKIIATIKY
JUIS COeTMHEHUs kKapOropaTopa U KOJUIEKTOpa.

8. Moumasicnvle pabomuvl TPEIIIONATAIOT
YCTaHOBKY BITYCKHOT'O KOJIJIEKTOpa Ha BEJIOMOTOP
F50 (puc.5). MonTHpyeM KOJUIEKTOp U KapOropa-
TOp Ha MOTOp U 3armyckaem Motop. Ha starne Tec-
TUPOBAHUS 51 CTOJIKHYJICS C TaKOW MpOOJIEeMOH,
KaK HEIOCTaToOyHasi TePMETUYHOCTb CBapHBIX
IIBOB Ha BITyCKHOM KOJIJIEKTOpE. DTa TPYAHOCTb
ObLi1a peleHa myTeM HaHECEHUs XOJIO0AHOM cBap-
KM Ha MecTa CBapHbIX BOB. Kpome Toro ObLin
oOHapy>KeHbI 3aTPyIHEHUs], BbI3BAHHbIE HETpa-
BUJIbHBIM TOJKITIOYEHUEM CaMoro Kaporoparopa
. Tak Kak OH OTHOCHUTCSI K BAKyyMHOMY THUILY U
MMeEeT HECKOJIbKO MECT JJIs MTOAKIFOYESHHUSI IIJIaH-
ra mogauyu OeH3WHA, MHE NPUIUIOCH JI0CTaTh
CHEIHAIbHOE YCTPOUCTBO, YTOOBI MOAKIIOYUTH
€ro aHaJIOTUYHO MOAKIIOUEHHUIO Y CKyTepa

Pucynok 5 - YcTaHOBKa BITyCKHOI'O KOJUICK-
Topa Ha BesomoTop F50

9. Moumasxxc xapbropamopa Ha 6nyCKHOU
KOJNIEKMOp OCYWeCmIAICS ¢ NOMOWubl0 Taed-
HBIX KJIIOYEH, Takke HCMOIb30BAIUCh PE3UHO-
BblE TpOKJIaAku. Pesymbrar mnpeacraBineH Ha
puc.6.

Pucynox 6 - Monmaosic kapbropamopa
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10. 3aknouumenvuviil 2man IpeAnonaral
TECTUPOBAHUE M3/E]IUs U HCIPABICHUE HENO-
YETOB.

Wtak, B x0ome mpoekTa ObLI pa3paboTaH cre-
LUAJIM3UPOBAHHBIN BIIyCKHOU KOJIJIEKTOpP JUIS
kapOroparopa YABENSO0 ckyrtepa IRBIS Z50R
U ocyuecTBieHa ero cbopka. Crenuannzupo-
BAaHHBIN BIIyCKHOM KOJIJIEKTOP YCTAHOBIIEH Ha
Benomotop F50, ocyiiecTBiien ycneniHbiii MOH-
Tax kapoOroparopa YABENSO0 na Benomotp F50.
W3nenue npoTeCTUPOBAHO, COOTBETCTBYIOLIME
M3MEHEHHUs] BHECEHBI, OIIMOKU HCIIPABIICHBI.

3akauenue. B nanHoii pabore Obuta mOC-
TaBJI€Ha L€JIb PEKOHCTPYUPOBATh JBYXTAKTHBIN
BesniomoTop F50 myTem ycranoBku kapOroparopa
YABEN 50 ot uersipexraktHOro ckyrepa IRBIS
Z50R, uenb Obla yCIEUIHO TOCTUTHYTA.

AKTyaJqbHOCTh pabOThl ObLIa BBI3BaHA TEM,
YTO MOU CTaphlil BEIOCHUIIE]] C MOTOPOM, yke 00-
jgee 2 JIeT CTOMT B mojBaie. Sl xoren 100aBUTh
YTO-TO HOBOE B 3TOT CTapblil BEJIOCUIIEN C MOTO-
poM. DTO U CTAJI0 MOUM HCCIIEI0BATEIBCKUM HH-
TepecoM. B Moem pacniopspkeHnn 0b110: KapOro-
parop YABEN 50 0T 4eTblpexTakTHOIO CKyTepa
IRBIS Z50R, Benomotop F50, nHCTpyMEHTHI U
MaTepuabl.

JInst IOCTMOKEHHUSI TIOCTABICHHOM IICHM ObLI
npoBesieH 0030p TEXHUYECKUX U MPAKTHUKO-OPHU-
EHTUPOBAHHBIX CTaTell IO TEME HCCIIEI0BaHUs,
KOTOpBIM ITOKA3aJl, 4TO caMa ujes IpeyularaeMoin
MHOIO TIEpEe/IeJIKi 3HAKOMa MOTOJIOOUTENAM |
NpEJICTaBIseT COO0M BapHaHT TIOHWHTA MOTOPA,
T.€. €r0 TEXHUYECKYI0 MojepHHu3auuto. OpHaxo,
HU Ha KakoM pecypce MHTepHeTa s He Halen
KOHCTPYKLIMU CHELMAIN3UPOBAHHOIO BITyCKHOIO
KOJUIEKTOpA, HY)KHOTO JJIsl YCTAHOBKM KapOropa-
Topa YABEN 50 ¢ ycKOpUTEIbHBIM HAcCOCOM OT

bubnunorpadus

yeTelpexTakTHoro ckyrepa IRBIS Z50R nHa kuraii-
ckuil aByxTakTHbIN Benomotop F50. IToatomy npu
MIOMOIIY NOAPYYHBIX MHCTPYMEHTOB M Marepua-
JIOB, 51 U3TOTOBUJI CBOI COOCTBEHHBIN BITyCKHOM
KOJIJIEKTOP, € YIJIOM NoBOpoTa Ha 90 rpaaycos.

OcCHOBHOI MeTOANYECKOI 0a3bl MPOEKTa cTa-
JIO PYKOBOZCTBO IOJIb30BAaTENsl YETHIPEXTAKTHO-
ro ckytepa IRBIS Z50R u pykoBoAcTBO mosb30-
BaTelsl KUTAHCKOIO ABYXTAKTHOIO BEJIOMOTOpA
F50. B paGore Obuia pazpaboTaHa TEXHOJIOTHU-
qyecKasi KapTa M3rOTOBJIEHHUS CIIELUAIN3UPOBaH-
HOTO BITyCKHOTO KOJUIEKTOpa JJisi KapOroparopa
YABEN 50 ¢ ycKOpUTEIBHBIM HACOCOM OT YETHI-
pextaktHoro ckyrepa IRBIS Z50R. OcHoBHBIMEI
sTanamMu padoThl cTanu: (OPMUPOBAHUE TEXHU-
YEeCKOI'0 3aJJaHus Ha U3TOTOBJICHHE CIIELUAIN3H-
POBAHHOIO BIIyCKHOTO KOJUIEKTOPA; MOATOTOBKA
MaTepuaioB, HUHCTPYMEHTOB; U3IOTOBJIEHHE 3C-
KHM3a U 4YepTeXel CHelualn3upoBaHHOIO BITyC-
KHOTO KOJIJIEKTOpa; HM3THOaHHEe BEJIOCHUIICIHOM
BTYJIKM; CBAapMBAaHME BTYJKH IOJ IPaBUIbHBIM
YIVIOM; U3TOTOBJICHUE KPEIIEIKHOT'0 y3JIa: CBEpIIe-
HUE OTBEPCTUH U NPUBAPUBAHUE K BTYJIKE; U3TO0-
TOBJIEHUE MIPOKJIAAKHU O] BITyCKHOM KOJIJIEKTOP;
MOHTaX Ha BesoMoTop. MTak, B Xone npoekra
ObuT pa3paboTaH CHEeNHaTU3HUPOBAHHBIA BITyC-
KHOM KosiekTop it kapOroparopa YABENS0
ckytepa IRBIS Z50R u ocymiectsnena ero coop-
ka. Crienuanu3upoBaHHBIN BITyCKHOM KOJIIIEKTOD
ycTaHoBieH Ha Benomotop F50, ocymectsinen
ycrenHbiii MoHTax kapOroparopa YABENS0 nHa
Benomotrp F50. U3nenue mporecTtupoBaHo, co-
OTBETCTBYIOIIME M3MEHEHHsI BHECEHBI, OIIUOKH
ucnpasieHsbl. JlanpHeliee pa3BUTHE NIPOEKTaA 5
BUXY B YCTAaHOBKE CHCTEMBI U3 JIEMIECTKOBOIO
KJIallaHa ¥ PEe30HaTOpa, KOTOPBIE MOBBICST MOII-
HOCTb BenomoTopa F50.

1. Marepuansl popyma «Moto popym Kuxcraprep - Kickstarter.org» - Pexxum nocryma: https://
kickstarter.org/forum/index.php?topic=17106.40

2. Marepuainst popyma «Mopedist.ru» - Pesxum noctyna https://www.mopedist.ru/forum/thread3308-2.html

3. PyxoBozacTBo nonb3oBaresns yeTbipexTakTHOro ckytepa IRBIS Z50R - Pexum noctyna https://www.moto-
market.ru/scooter/pdf/skuter-irbis-z50r.pdf

4. PyKOBOJCTBO TOJB30BaTeNsl KUTANCKOTO ABYXTakTHOro BermomoTopa F50 - Pexxum moctyma http:/
mopedmarket.ru/data/files/F50-80(1).pdf

5. AHMMAaITMOHHBIH Pl TpUHIIHIIA paboTh! KapOropaTtopa YABEN 50 — Pesxum paboTsr https://www.youtube.
com/watch?v=DJ 11WXDEtg

6. [IpuHmmnm paOboThl W TpaBUIIbHAS HATpPOWKa KapOropaTopoB Pexxum mocrtyma https://www.youtube.com/
watch?v=IviZJoSYp1M
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