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Annotation. Often economic processes are studied without technological changes, while
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Introduction

One of the most active parts of the economic system is technology. The perfection of
technology has a huge impact on the economy, especially technological revolutions. During the
technological revolution, fundamental changes take place in the process of public production.
At this time, completely new means of production are emerging in the arena, which lead to the
most progressive fusion of elements of the economic system and contribute to the
unprecedented increase in human well-being and comfort. However, they are accompanied by
the emergence of new negative events or the strengthening of existing ones. The world has
already gone through a number of technological revolutions that will continue in the future.

The "industrial revolution™ and its several stages are especially distinguished in the
economic literature. The next technological revolution is also considered as one of the stages of
the industrial revolution. In our view, the Industrial Revolution is one of the most important
forms of technological revolution that is being replaced by a qualitatively different
technological revolution. Thus, it is logical to express a leapfrog change in technology with the
term "technological revolution” and not the first, second and so on. "industrial revolution”. The
industrial revolution has its beginning and end.

The First Technological Revolution - "'Neolithic Revolution™

At first people lived in groups and used highly primitive tools made of stone, bone,
leather, wood and other materials of plant origin. They were busy hunting and collecting plant
food.

The next period, the Neolithic®, is characterized by a new technique of stone
processing, man learned to drill, polish, grind the stone to give it the desired, rather subtle
shape, which triggered the most important event - the **Neolithic Revolution™*, which is one
of the turning points in human history. When man replaces fishery, hunting, and gathering with
production (farming, cattle-breeding) and resident life. This process has been quite lengthy and

* https://archaeo.fandom.com/ka/wiki/6gmeomo
* The name "Neolithic Revolution" was first used by Gordon Child to describe the agro-
cultural (agricultural) revolution in the Middle East in the 1920s.
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spans millennia. Began: guide of animals; Use of clothes and shoes of animal skins;
Acquisition of building techniques for construction of land houses and huts; The use of sledges
to move goods, using draught animals; The use of harpoons, rods, nets for fishing, pottery;
Mastering the techniques of light, the passage from incisions and torches into primitive oil
lamps; Creation of the first forms of jewelry and cults; Extraction of underground raw
materials, primarily flint, jasper, shale, and later limestone, excavation of pillars and shafts.
Mining was born. As the tool were used: picks, hacks, hammers, shovels, rakes, stakes,
retouching techniques brought to the level of real art; agricultural machinery Improved. Used:
sickle, flail, mortar; The technology of stone processing was improved by its grinding, drilling
and sawing, which made it possible to produce axes, hoes, mortars, hacks from stronger stones
- basalt, nefrit and jadiet. The woodworking technique was also improved, the wood was al-
ready polished.

In the Neolithic era, the main activities of people were hunting and farming.
Animals are domesticated (sheep, goats, pigs, cattle, then horses and camels). In addition to
meat and leather (which were also obtained by hunting), domestic animals provided milk and
wool. Pets were used to move cargo and pull force.Cattle breading separated from
agriculture. To establish slavery began [dstuus. .., 2000].

The "Neolithic Revolution" was the "first technological revolution” (it can also be
called the "agrarian revolution") in the history of mankind. As a result, the “agrarian econo-
my” and “agrarian society” were formed, during which agriculture (mainly agriculture, but
also hunting and fishing) played an important role in creating material well-being.

Prerequisites for Industrial Revolutions

Each revolution is, first of all, the development of new technologies. Acquisition of new tech-
nologies in itself depends on scientific discoveries. In this respect, the 17th century is remarka-
ble. In the 17th century: Classical mechanics was created; the fall of the body, its movement
along an inclined plane has been studied; vibrations of strings of a pendulum; measured the
speed of sound in air; Coordinate system introduced; foundations of analytical geometry were
established; the law of conservation of momentum was created; The concept of the atomic
structure of bodies has been developed; the mass obtained by combining atoms was called a
molecule; The theory of hydraulics and hydrometry, as well as atmospheric pressure has been
developed; The mercury barometer was invented; The laws of oscillation of a physical pendu-
lum, the wave theory of light were created; classical physics was formed; Newton's and Boil-
Marriott's laws of gravitation were discovered, and concepts such as mass, density, number of
motions, and cell were introduced; Light dispersion, chromatic aberration, diffraction and inter-
ference were detected; Corpuscular and wave theories of light, etc., were developed. The mi-
croscope and telescope appeared. The foundation was laid for magnetism and electricity. Fire-
arms, gunpowder, compasses and ships that could sail across the ocean were invented, paper
production and printing began (XV). Communication and interaction between society,
knowledge and technology increased. Scientific journals, academies, societies were founded
(for example, the Royal Society of London (1662), the Paris Academy of Sciences (1666)).
Significant shifts in technology and production have taken place in the wake of
scientific discoveries. Industry in England began to develop into the cotton textile industry.
Initially, with the increase in demand for fashionable cotton fabrics imported from India, there
was a need to expand their production. Inexpensive raw materials obtained from slave labor
flowed from the cotton plantations of the American colonies. The processing of these raw
materials, in turn, required the mechanization of the production process. Mechanization
in manufactories began in 1733, when John Kay created the "*'Flying shuttle""', which
made it possible to work machine one person instead of two. In 1765, the English faker
James Hargreaves invented the yarn spinning mechanism, later the world-famous **Spin-
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ning Jenny"', which increased productivity by 20 times. This was followed by the invention of
the mechanical knitting machine. By the early 1980s, the first steam-powered textile mills were
emerging in England. Manufacturing (manual) production is replaced by mechanized factory
production. Machine-building increased the demand for the main energy carrier at that time -
coal and, consequently, gave impetus to the development of the mining industry. With the
growth of industrial production (textile, mining), the issue of its transportation became topical.

The Industrial Revolution was also preceded by the so-called "Agrarian coup"®, which
changed not only the rules of production but also the structure of society, created new social
groups suitable for an industrial society in the form of a large mass of entrepreneurs and hired
workers. As early as the XVI-XVII centuries, particularly intensively developed so called
"fencing" (landowners' possession of peasant community lands), which had already been
approved by the relevant acts of parliament (in England) in the eighteenth century, led to the
pauperization of the peasants. This mass of peasants left without land and therefore without a
source of livelihood was forced to work in industry®.

Until the beginning of the XV1II century, production in the economy was based on the
guilds of craftsmen. Manufacturing production was then established, which increased
productivity. Mechanization in manufacturing began in 1733, when John Kay created the
"Flying shuttle”, which doubled productivity. In 1765, James Khargrives assembled the
knitting machine“Jenny”. Productivity has increased 20 times®. Therefore, it is believed that the
"industrial revolution" begins in the middle of the XVIII century. But, literally the industrial
revolution starts a little later. The manufacturing period was a period of mechanization working
on water and wind energy. In order to increase efficiency, it was necessary to use new types of
energy, which was enabled by advances in science and technology. A whole series of
inventions of steam engines began. Metallurgy developed, and this was facilitated by the
replacement of wood chips in coals with coal coke to obtain steel (1709). The steam engine
was created in 1782, perfected in 1788 by James Watt, which had 5 times more power and was
much more convenient and stable than its predecessors. It has been used successfully in various
industries and then in transport. The invention of steam locomotives and steamships
accelerated trade, boosting economic efficiency. As a result of the "Industrial Revolution”,
revolutionary transformations begin not only in industry, but in all sectors of the economy and
in all spheres of public life. The level of well-being and comfort of the people is growing at an
unprecedented rate, working conditions are improving. It was the broadcaster of the
"industrial" revolution. Steam mechanization began - the transition from manual labor to
machinery, from manufacturing to factories, from agrarian economics to industrial economics.
The formation of an industrial society began [Mcropus ... 2017].

In the literature, there are different approaches to what caused the industrial
revolution, and it was in England, and not in any other country in the world. For example,
according to popular belief, the prerequisites for the industrial revolution in England were:
large reserves of cheap coal [Pomeranz ..., 2000; Fernihough ..., 2014]; The Slave Trade
(Williams ..., 1944); Technological changes (Allen ..., 2009); Institutional shifts (North and
Thomas 1973; Acemoglu et al. 2005); Industrial achievements of 16,000 villages (Heldring et
al., 2017). Market development from a different perspective and, as a consequence, labor
redistribution, innovation and institutional change. [Leander ..., 217].

* It was also called the "Agrarian Revolution”, but it was not revolutionary in nature. It contributed to the industrial
revolution. Revolutionary transformations in the agricultural sector began with the industrial revolution and ended
with the creation of a highly developed farm.

* https://ka.wikipedia.org/wiki/obwl@ oo _6Hggmeesos

* https://vc.ruftech/159106-pro-4-promyshlennyh-revolyucii-proshche-chem-v-uchebnikah-sohranyayte-dlya-
shkolnikov
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It is also considered that the British Industrial Revolution was a successful response to
the global economy of the seventeenth and eighteenth centuries. In Britain wages were high
and capital and energy cheap in comparison to other countries in Europe and Asia. As a result
the breakthrough technologies of the industrial revolution — the steam engine, the cotton mill,
and the substitution of coal for wood in metal production — were uniquely profi table to invent
and use in Britain. The high wage economy of preindustrial Britain also fostered industrial de-
velopment since more people could afford schooling and apprenticeships. It was only when
British engineers made these new technologies more cost-effective during the nineteenth centu-
ry that the industrial revolution would spread around the world.

In our view all the factors brought here contributed to the industrial revolution in the
UK, but the foundations were laid by scientific discoveries and inventions. The industrial
revolution was based on great discoveries in science.

A major role in the implementation of the Second Technological Revolution was
played by Henry Bessemer's method of turning liquid cast iron into steel, which made steel
more durable. The Bessemer method contributed greatly to the development of metallurgy,
machine building, and the spread of the railroads.

The most important event in the continuation of the industrial revolution is the
invention and introduction of internal combustion engines. This period can be called the period
of Motorization. Improving steam engines required large steam boilers and refrigeration
equipment that was impossible to operate. Hence the idea of creating an internal combustion
engine arose. The first such engine was invented in 1860 by E. Lenoir (1833-900), which was
improved by Nikolai Otto (1876) and O. Kostovich, and then Dalmler and Benz. Rudolph
Diesel developed a liquid fuel engine (1897). It contained all the elements of a modern engine
and was the most economical. In honor of the inventor, it was named a diesel engine. Later, the
diesel engine was improved. G. Trinkler created a mixed combustion diesel engine (1889).
Unprecedented types of transport were formed: cars, motorcycles, airplanes, helicopters,
rockets, spaceships, ships with internal combustion engines, etc. Whole generations of internal
combustion engines were developed, on the basis of which transport and related equipment was
improved.

The characteristic features of the industrial revolution are: the construction of
mechanized factories and plants, which used spinning and weaving machines, turning and
milling machines; Agricultural machinery was used; Capitalist relations were established;
carried out the migration of the rural population to the cities, etc.

It can generally be said that during the Industrial Revolution revolutionary
transformations took place not only in industry but also in any other field of economics.
Progressive changes are taking place primarily in industry, but at the same time
revolutionary changes are taking place in transport, communications, services, and so on.
Hence, the industrial revolution has a common, all-encompassing character for the
economy.

The third technological revolution on earth can be called the "electrical revolution™
because the use of electricity in production and life was the greatest event in human history.
The use of the properties of electricity has revolutionized technology and techniques, which
has led to unprecedented development of all sectors of the economy and also unprecedented
growth in the well-being and comfort of the population.

Of course, the electrical revolution was also based on the discoveries of scientists. The
discovery of the phenomenon of electromagnetic induction by Michael Faraday (1831) was of
huge importance for the reception of electricity and its practical use. It is on the basis of this
discovery that millions of electric generators, electric motors and transformers are operating
today, without which energy as the largest sector of the economy would not exist. Many
scientists and inventors have been perfecting the technologies and techniques of transmitting
and consuming electricity over the years.
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The "electrical” revolution is qualitatively different from the "industrial revolution".
The energetic basis of the industrial revolution is steam energy, the possibilities of which are
severely limited. It provides only the possibilities of mechanization of manual labor, it is also
limited in size. The energetic basis of the "electric” revolution is electricity, which provides the
opportunity to change not only human physical labor, but also mental labor.

The advantages of electricity in comparison with other types of energy carriers are:
economic efficiency of transmission over long distances; Ease of conversion into other types of
energy (thermal, mechanical, light, chemical, etc.); Easy distribution to any number of clients;
Electricity with the help of appropriate technology changes not only physical, but also partial
mental work of a person. In addition, in technological processes, electricity is not only a source
of mechanical and thermal energy, but also directly changes the tool of labor, giving an
acceptable product the appropriate shape and properties (electrophysical, electrochemical and
other processes).

If it were not for electricity, it would be impossible to create and manage modern
equipment and technologies that ensure the current level of production. The use of electricity in
completely new processes led to the emergence of new industries and sectors, which led to
progressive structural changes in the economy. For example, the property of electricity to
regulate the movement of ions served as the basis for the emergence of a new field of
technology - industrial electronics. All electronic components and systems of modern
technology, radio equipment, computers arose on the basis of this area, which created
qualitatively new opportunities for transforming the technical base of the economy. The use of
electricity in technological and management processes also causes profound changes in the
structure of the economy, which in many areas leads to a transition to fundamentally new
technological methods. The economy is gradually becoming more and more dependent on the
use of electricity. Its use in high-temperature processes instead of oil, natural gas and coal leads
to a decrease in energy and material consumption of production, improved quality, better
utilization of production capacity and increased capital growth. All this increases labor
productivity and contributes to the further development of the economy. New areas have
emerged, such as: the electrical industry, radio electronics, instrument making, the production
of electronic calculators, the rocket and space industry, and others. Thanks to electricity, it
became possible to use the conveyor in mass production and automate production.

The Fourth Technological Revolution - The "Information™ Revolution

The creation of formation of information society conception is conditioned by the de-
velopment of complex automatization and computerization, the creation of information indus-
try, data communication networks, national and international data basis. This problem attracted
attention in 70-ies of XX (Bell D. 1976; Toddaep 3. 2010; Masuda Y. 1988).

The creation of first transistor, processor, integral didiagrams microprocessor,
computer, ARPANET (Advanced Research Projects Agency Network) (1969) made it possible
to create internet Hrus chan-ging the lives of millions. At the same time are being implemented
computers and information technologies Information becomes one of the most important re-
source. The development of computers and telecommunication networks-enabled its obtain, to
keep and transmission near to velocity of light. saientific-technical information, as a bacis for
progress is very important.

High technologies

At present hi-tech is used in all spheres of human activity. Their use in economy pro-
vides special changes altering the tendencies of its development in local as well as in global
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scale. It determines to a considerable extent the place of national economy in the world econo-
my increasing the competitiveness and standard of well-being of country.

High technologies are more and more new and progressive technologies, the use
of which at the present stage accelerates the processes of social, and primarily economic
development.

High technologies could become the basis of the next, fifth, technological
revolution.

At present electronics and especially its subsector — microelectronics is distinguished
among hi-tech branches. The development of electronics has promoted the creation of comput-
er engineering, information measuring systems, integrated schemes, digital integrated circuits,
microprocessors, resistors, condencers, diods, transistors, radio, television, robots, computers
etc. Without their use, no sector of the economy and no field of human activity would exist at
the modern stage, without which the modern level of processing, transmission and use of in-
formation would be unthinkable.

High technologies also include the creation of artificial intellect or machines that
have the characteristics of a living organism (reasoning, perception, movement, etc.). Today
we can talk not only about artificial intellect, but also about "thinking" machines that have
“thinking" devices, such as the human brain. This is an artificial brain [1]".

Biotechnology (which in itself is based on genetics, microbiology, molecule or cell bi-
ology, biochemics, embryology etc), computer software, nanotechnologies, robototechnics,
telecommunications, aviation-space technologies, photonics, atomic physics are considered as
hi-tech branches.

Technological advances today are staggering, many of which were unthinkable even
20 years ago: billions of people are connected to mobile devices, and it does not take even a
second to connect them; Access to information and knowledge is unlimited; Artificial intellect,
robots, the internet of things, autonomous machines, 3D printing, nanotechnology, biotechnol-
ogy, quantum computing, energy storage, blockchain technologies, space exploration, etc. are
undergoing further development. The world is on the verge of a new, fifth, technological revo-
lution. People and cars are getting closer and closer to each other. there is a kind of unification
of the physical, digital and biological worlds.

In our opinion, today in developed countries the "Information Age™ is ending and the
Age of "thinking technosphere” begins.

At the present stage, information and telecommunication technologies play a major
role in the technosphere, and with the "thinking technosphere”, the leading role will be played,
along with them, the "thinking technology ". The "Thinking technosphere” will have many
more possibilities than a single intellectual or thinking machine, Because it will be an ordered
unity of such machines around a single "artificial mind (brain)".

In such positions, the condition of people will change significantly. Already in every-
day life, they will have to deal with thinking machines with artificial intellect, which will be
able to talk about certain topics and make decisions depending on the situation. The forms of
organization of production and state administration, and so on, will radically change. We can
say that a completely new society with a completely new economic system will be formed.

There will literally be a new, fifth, technological revolution - the revolution of "arti-
ficial intellect (brain)".

1
Cuunnaga /I., Hakammmze I'. 3011. O6 VinTepHeTe, HCKYCCTBEHHOM MHTEIIIEKTE M TIEPEX0/Ie
4enoBe4YecKoro obmecTsa B HOBYI0 3110Xy. XK. «JkoHOMuKa 1 Ou3Hecy, 2011, Ne | (Ha rpy3uHCKOM
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Conclusions

1. Often economic processes are studied without technological changes, while
technological changes have the greatest impact on the economy, especially technological
revolutions.

2. During the technological revolution, fundamental changes take place in the process
of public production. At this time, completely new means of production are emerging in the
arena, which lead to the most progressive fusion of elements of the economic system and
contribute to the unprecedented increase in human well-being and comfort.

3. In the literature, the "Prominent Revolution™ is especially evident and there are stages
(first, second, third, etc.), but between these stages there are substantial qualitative differences.
Therefore, we read that this step is considered to be a self-sustaining technological revolution.
Thus the following technological revolutions emerged on Earth:

1. The first technological revolution - "Neolithic revolution".

2. The second technological revolution - "The Industrial Revolution".

3. The third technological revolution - "Electric Revolution".

4. The fourth technological revolution - "Information (Digital) Revolu-
tion".

4. Today we find ourselves on the path of the fifth technological revolution - «revolu-
tions of empirical reason (brain)». The era of the "thinking technosphere" will begin. The line
between humans and machines is gradually blurring, although everything is under human con-
trol.
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Pamasz Abecaose
Jokmop sxoHomuueckux Hayx, npogheccop

TEXHOJIOIT'MYECKHE PEBOJIIOIIUU - OCHOBA S KOHOMHUYECKOI'O
PA3BUTHUSA

10.36172/EKONOMISTI.2021.X11.02.RAMAZ. ABESADZE

Annomauuﬂ. Yacmo sxonomuueckue npoyeccobl u3yvaromcs be3 mexHono2UYeCcKux M3M€H€Hu12,
6 mo e6epems KakK mMexXHOoN0cUYeCKue U3MEeHEeHUsl OKa3bléarom Haubonbulee GIUAHUE HA
IKOHOMUK), 6u3H€C'I4MKJZbl u mak oanee. B cmamve 06C)/.?lC()6110mC}Z mexHoJjlocudeckKue
U3MEHEHUA, np0u3owe0mue Ha 38/[/1]18, Komopwle oKkasajiu Haubonbuee GIUsAHUE HA paszeumiue
IKOHOMUKU U Helloeeuecmeda 6 YelloM.

Knwuesvie cuosa: mexHoJjlocudecKkas peesojiroyus, «Heoslumudeckasa» peesoiroyu,
«an1eKkmpudecKasn» peeojiroyus, ((uH¢0pMal4u0HHaﬂ» pesojiroyus, «acpapras) pesoaroyus.

Beryniienne

OnmHa w3 Hambolee AaKTUBHBIX YacCTe HSKOHOMHUYECKOW CHUCTEMBI - TEXHOJOTHH.
COBepIIIEHCTBO TEXHOJOTHH OKa3bIBACT OTPOMHOE BIMSHHE HAa SKOHOMHKY, OCOOCHHO
TEXHOJIOTHYECKHE peBOMONHiA. Bo BpeMs TEXHONOTHYECKOH pEBONIOIMUN B Ipolecce
0OIIECTBEHHOTO MPOM3BOJCTBA IIPOUCXOAAT (hYHIAMEHTANbHBIC U3MEHEHHUA. B 3T0 BpeMms Ha
apeHe TMOSBJIAIOTCS COBEPILICHHO HOBBIC CPE/CTBA MPOU3BOACTBA, KOTOPBIE BeAyT K Hamboiee
MIPOIPECCUBHOMY CJIMSIHUIO 3JICMCHTOB JKOHOMHYECKOW CHCTEMBI M MPUBOIAT K Oecrmpe-
LEICHTHOMY pocTy OiarococtostHusi U KoMdoprta oaeid. OpHaKo, OHM COIPOBOXKAAIOTCS
BO3HHKHOBEHHEM HOBBIX HETATHBHBIX COOBITHHA WM YCHJICEHHEM CYIIECTBYIOIIUX. MHUp yxe
TIEPEXUIT PSAJ] TEXHOJIOTHIECKUX PEBOJIOINHN, KOTOPBIE MPOJIOJDKATCS U B OyAyIIIEM.

«B ’xOHOMHYECKOH TUTEpaType OCOOCHHO BBIACISIOTCS MHIIyCTPHATBHAS PEBOIIOIISD)
U ee HeCKOJBKO dTamoB. Clieayromas TeXHOJIOTHUYECKas PEBOIIOIUS TAKKE pacCMaTpUBACTCS
KaK OIWH W3 JTAllOB WHAYCTPHANBHOW peBomionmu. Ha Ham B3risa, WHIYCTpHATBHAS
PEBOIIONHS - 3TO OJHA W3 BAXHEHIIHX (OPM TEXHOJIOTHICCKOH PEBONIIONUHU, KOTOpas 3aMe-
HSETCS KaYE€CTBEHHO MHOW TEXHOJIOTHYECKOW peBoironuell. TakuM 00pa3oM, CKauKooOpa3HYIO
CMEHY TEXHOJOTHH JIOTHYHO BBHIPA3UTh TEPMHHOM «TEXHOJIOTHYECKAs PEBOJIOIHA», a HE
nepBasi, BTopas ¥ Tak jaajiee "HMHIyCTpHaIbHAs peBotonusa”. Y HHIyCTpUANIbHAS PEBOJIONNN
€CTh HayaJlo U KOHEII.

HepBaﬂ TEXHOJIOTH4Y€eCKasl peBOJIIOLUSA - «KHCOJIUTUYECCKAS PEBOJTIOLMU

CHauaya JroAx KWJIM TPYNIIaMU ¥ MCIOJIB30BAIN BECbMa IMPUMHUTHBHBIC OPYIOHUS TPyda
U3 KaMHs, KOCTU, KOXH, A€PEBA U IPYTUX MaTepHalIOB PACTUTEIBHOTO MPOUCXOXkAeHUs. OHU
OBbUIH 3aHATHI OXOTOH U COOPOM PACTUTEIHHOM MHIIIH.

TMocneaHuil mepro] KAMEHHOTO BEKa,, HEOJUT' XapaKTepu3yercs HOBOM TEXHUKOM
00pabOTKM KaMHs, YEJIOBEK HAy4MIICs CBEpJIUTH, MOJIMPOBATh, HUIHM(OBATH KaMEeHb, YTOOBI
IIPUIATh EMY XKeJTaeMyI0, JIOBOJILHO TOHKYIO ()OPMY, YTO MOCITYKHIIO TOIIKOM K BasKHEHIIEMY
COOBITHIO - «HEOJMTHYECKOH PeBOJIIONMU» , KOTOpas CTaja OJHUM M3 IIOBOPOTHBIX

* https://archaeo.fandom.com/ka/wiki/6gmeomo

* HasBaHne «HEONUTHYECKAS PEBONIONKSY OBLIO BIEPBBIE HCTIONB30BaH0 ['opaonom Yaingom s
ONMCAHMS arpOKYJIBTYPHOH (CeTbCKOX03SHCTBEHHOH) peBontony Ha bimkaeM Bocroke B 1920-x ronax.
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MOMEHTOB B HCTOPHUH 4EJIOBEUECTBA, KOIJA YEJIOBEK 3aMEHseT pBhIOOJIOBCTBO, OXOTy H
COOMpPATENBbCTBO TPOU3BOACTBOM  (3eMileieNiie, JKMBOTHOBOJICTBO) M OCEIJIOCTBIO. JTOT
mporecc ObUT JOBOJIBHO JOJITHUM W JUTWICS ThICsiueneTus. Havamu: mpupydeHHe >KMBOTHBIX;
Hcnonb3oBaHue o€k A6l 1 00YBU U3 LIKYp KUBOTHBIX; OCBOGHHE CTPOUTENBHON TEXHUKH JIJIS
CTPOUTEJBCTBA 3EMIISTHOK M XWKHWH; lcronp3oBaHuMe caHM Ul TIEpEMEIeHUs] TPy30B, B
KOTOpPBIX B KauecTBE TSIJIOBOM CHIIBI HCIONB3YIOTCS JXMBOTHBIE; lICHONb30BaHUE yIOYEK,
rapIyHOB U CeTel Uil phIOANKH; TOHYapHOE Aen0; OCBOEHHE TEeXHUKU OCBELICHUS, IEPeXo/l
oT 00pe3ku u (akeloB K MPUMHUTHBHBIM MACIISHBIM CBeTHIbHHKaM; Co31aHHe MEepPBBIX
00pasioB FOBEIMPHOTO HMCKYCCTBA, JKHBOIHMCH U KyibTa; J[0ObIYa MOJ3EMHOTO ChIPbS, B
MEPBYIO0 OYepe/lb KPEMHs, SIIIMBI, CIIAHIA, a 3aTeM H3BECTHsIKA, pa3pabdOoTKa MITOJIbH U MIAXT.
Bo3HuKII0 TOpHOE [e10. B BHe MHCTPYMEHTA UCTIONBb3YeTCs: KUPKH, Kaiiia, MOJIOTKH, JIomnara,
rpabmnu, Koja, TeXHHKa PETYIIM JOBEIeHA A0 CTEHEeHH HACTOSIIEro MCKYCCTBA; YIIydlleHa
CENIbCKOXO3SMCTBEHHAs] TEXHHUKA, WIIOJIB3YIOTCS: Cepllb, CTyma, Lelr; TeXHoJorus oOpadoTKH
KaMHs ObUla YCOBEPUICHCTBOBAaHA MMyTEM €ro NUIM(OBKU, CBEPJCHUS M PACHHIMBAHHS, YTO
MO3BOJIMJIO M3TOTABJIUBATH TOMOPHI, MOTBHITH, CTYIbl, Kailll K3 Oojiee KpenKux KamHeil -
OazanbTa, Hedpura u xanuera. CoBepIICHCTBOBANACH U TEXHHKAa 00pabOTKU JAepeBa, JEpeBO
yKe NI OBaIH.

B oamoxy HeoiuTa OCHOBHBIMM 3aHATHSIMHM JIIOJEl OBUTM OXOTa M 3eMIIe/eNHe.
[Mpupy4arorcst )KUBOTHBIE (OBIbI, KO3bI, CBUHBbH, KPYIHBIH pOraThlil CKOT, 3aTe€M JIOIIAANd U
BepOmoasr). [TomMumo Msica M KOXH (KOTOpBIE TakKe MOOBIBANMCH HAa OXOTE) JOMAITHHE
JKMBOTHBIC aBajJi MOJOKO U LIEPCTh. JOMANIHUX )KUBOTHBIX MCIOIH30BAIH JJISI IEPEBO3KU
IPy30B M TATIOBOM CHIBL. JKHBOTHOBOJACTBO OBIJIO OTHAENEHO OT CEIBCKOTO XO3SIHCTBA.
Hauanocs ycranasnenue padbersa [Asruum. .., 2000].

«Heonutnyeckasi peBOIOLUAY ObLIA «IIEPBOI TEXHOIOTHYECKOW peBOIONUEH» (ee
TaK)Ke MOXXKHO Ha3BaTh «arpapHoi peBOJIONMEI») B MCTOPHM YelloBeuecTBa. B pesynbrare
c(hOpMHpOBAIKCh «arpapHas JKOHOMHKa» M «arpapHoe oOOIIeCTBO», B XOJie KOTOPBIX
CEeNbCKOE XO3SHCTBO (B OCHOBHOM CEIBCKOE XO3SIMCTBO, a TakXKe OX0Ta M PHIOOJIOBCTBO)
UTPalio BXKHYIO POJIb B CO3/IaHMM MaTePHaIbHOIO OJIar0OCOCTOSHHS.

HpeIlHOC])IJ'l])Kl/I l'lpOMl)lIIl.]'IeHHOﬁ PeBOJIIOIUHA

Kaxxmast peBomtonus - 3TO IMpekIie BCETO OCBOSHHE HOBHIX TexHoJoruid. Camo 1o cede
MproOpeTeHNEe HOBBIX TEXHOJOTHH 3aBHCUT OT HAYYHBIX OTKPBHITHH. B 3TOM OTHOIIEHWH
npumeuatenen XVII Bek. B 17 Beke: coznaHa kiaccuueckass MEXaHUKA; M3YUYEHO MaJCHUE
TeNa, €ro JBIDKCHHE II0 HAKJIOHHOW IUTOCKOCTH; KOJeOaHUs CTPYH MAasTHHKA, W3MEpeHa
CKOpPOCTh 3ByKa B BO3/AyXe, BBegeHa cucTeMa KOOpPJIWHAT, YCTAaHOBIEHBI OCHOBBI
AQHAIUTUYECKOW TEeOMETPUH, CO3JaH 3aKOH COXPAHEHHS KOJIMYECTBA JBHXKEHUs, Pa3BUTO
MpecTaBiIeHre 00 aTOMHOU CTPYKTYpe Tel; Macca, MoTy4eHHas 00beIMHEHHEM aTOMOB, ObLTa
Ha3BaHa MOJIEKYJIol; Pa3BuTa Teopusi TUAPABIMKA W TUAPOMETPUHU, a TaKKe aTMOC(HEpPHOTo
naBieHus; bbul W300peTeH pTyTHBIA Oapomerp; bBbUTM co3maHbl 3aKOHBI  KOJeOaHW
(u3HUecKOTO MasTHHKA, BOJHOBAs TEOpHUs CBeTa; cHOpMHUpOBaiIach Kiaccuueckas (Qpu3umka;
Bbun OTKPBITHI 3aKOHBI BceMUpHOTO TroteHust HproToHa 1 Bomn-MappuoTTa, a Takke ObutH
BBEJICHBI TaKHe IMOHATHS, KaK Macca, INIOTHOCTh, YHCIIO IBIDKCHUM, U staeiika; OOHapyKEHBI
CBETOBasl JTUCIIEPCHS, XpOMAaTHYecKas abeppauus, Ou(pakius U UHTeppepeHurs; Pa3BUTh
KOPIYCKYJISIpHAsl M BOJIHOBAasi TEOPUU CBeTa U T. 1. I10SIBHIMCHE MUKPOCKOI U TejecKom. bbul
3aJ0keH (DYHIAMEHT MAarHeTH3Ma W DJIEKTPHYECTBA. BBUIO W300peTeHO OrHecTpeabHOe
OpyKHe, TOpOX, KOMIAchkl W KOpaOJid, KOTOpbIC MOTJIM IUIaBaTh 4Yepe3 OKeaH, HAdaloch
MIPOU3BOJCTBO Oymarn M KHuromewaranue (XV). Ypemuumnmnucek CBA3p W B3anMOJIEICTBHE
MEXIy OOIIeCTBOM, 3HAHMSIMHU U TeXHOJIOTHIMH. OCHOBAaHBI Hay4dHBIC KYpPHAJIbI, aKaJIeMUH,
obmecTBa (Hanpumep, JIoHgOHCKOE KOposeBckoe obmectBo (1662 r.), [Tapmwkckas akagemust
Hayk (1666 1.)).
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CyllecTBeHHBIE CABUTM B TEXHOJIOTMH M NPOU3BOACTBE IPOM3OLLIN ITOCIE HAYYHBIX
OTKphITHH. [IpoMBIIITIEHHOCTs B AHIVIMM Hauana pPa3BUBAThCA B XJIOMKOBOM TEKCTHIBHON
MIPOMBIIICHHOCTH. V3Ha4ambHO C yBENMYEHHWEM CHpoca Ha MOJHBIC XJIOMYaTOOYMaXKHbIC
TKaH{, WMIIOpTUpYyeMble U3 MHauu, BO3HUKIA HEOOXOJMMOCTh B pAaCUIMPEHUH UX
Ipou3BoJCTBa. JemeBoe chIpbe, MOJy4eHHOE B pe3yJibTaTe padCcKoro Tpyaa, HocTynajo ¢
XJIONMKOBBIX IVIAHTAIMI aMepHMKaHCKHX KoJoHui. O0padoTka 3TOro ChIpbsi, B CBOIO
odepenb, mnorpefoBaja MeXaHM3allMH NPOM3BOACTBEHHOr0 Iponecca. MexaHusanus
MaHydakTyp Hayajacs B 1733 roay, xoraa xon Keii cozgan «Jleraomuii 4eaHok»,
KOTOPBIH MO3BOJIMJ padoTaTh HAa OJHOW MallMHe OJHOMY BMecTo ABYX. B 1765 roay
aHrauidcknii panpmuBomoneryuk J[xeitmc Xaprpus3 m300pen MPSAWIGHBIA MEXaHU3M,
MO3/IHEE BCEMHMPHO M3BECTHYIO «IPSAOWIBHYIO JOKEHHH», KOTOpas yBEIWYHWIIAa IPOU3BOIU-
TesbHOCTh B 20 pas’. 3a 9TUM I0Cie0BajI0 n300peTeHHe MEXaHNYECKOM BA3aIbHOM MAIIUHBIL.
K mavany 1980-x B AHIVIMM MOSIBUJINCH TIEPBBIE TEKCTWJIbHBIE (HAOPHUKH C TTAPOBOM TSATOM.
ManydakrypHoe (py4HOE) TPOHM3BOACTBO 3aMEHSCTCSI MEXAaHM3MPOBAHHBIM 3aBOJICKUM
MIPOU3BOJICTBOM. MaIIMHOCTPOCHHE TOBBICHJIO CIPOC HAa OCHOBHOW B TO BpeMsl JHEPIro-
HOCHUTEJIb - YTOJIb U, KaK CJIEACTBHUE, JaI0 TOTYOK PA3BUTHIO TOPHOO00BIBAIONIECH TPOMBIIIICH-
HocTH. C pOCTOM TPOMBIIIIEHHOTO TPOU3BOJCTBA (TEKCTHIBHOIO, TOPHOJO0OBIBAIOIIETO)
BOIIPOC €r0 TPAHCHOPTUPOBKH CTaJl aKTYaJIbHBIM

IIpoMBbIlIJIEHHON PpPeBOIONMHM TaKKe TMpeAllecTBOBAT TaK Ha3bIBaeMbIil
«ArpapHbIii IEpPeBOPOT»’, N3MEHUBIIHI HE TOJIBKO MPABHIIA TPOU3BOJICTBA, HO U CTPYKTYPY
oOmiecTBa, CO34al HOBBIE COLMAIBHBIE TPYMINBL, MOJAXOMAIIME JUIi WHIYCTPUAIbHOTO
0011ecTBa, B BUjie 0OJBIION MAaCChl IIPEANPUHUMATEIIEH U HAEMHBIX pabounx .

Eme B XVI-XVII Bekax 0COOEHHO MHTEHCHBHO Pa3BHBAIOCH T. H. «OrpaxaeHue»
(TprcBOEHHME TIOMEIIMKAMH 3€MENb KPECThIHCKOM OOIIMHBI), KOTOpPOE yKe OBUIO 000peHO
COOTBETCTBYIOIUMH akTaMu mapiamenTta (B Anrimn) B X VIII Beke, mpuBeno kK 0OHUIIAHUIO
KpPEeCThsIH. JTa Macca KPECThsH, OCTaBHIAsACS O€3 3eMJIM U, CIEIOBAaTENbHO, 0€3 CPEeACTB K
CYIIECTBOBaHMIO, ObUIA BBIHY’K€HA Pa0OTATh B IPOMBIIICHHOCTH.

Jo nayana XVIII Beka mpou3BOACTBO B HAapOJHOM XO3SMCTBE OCHOBBIBAJIIOCH HA
THJIBJIUSIX PEMECIIEHHUKOB. 3aTeM ObUIO Hala)XeHO MaHy(haKTOpHOE IPOU3BOJICTBO, YTO TOBbI-
CHJIO TIPOU3BOAUTEIHHOCTh. MeXaHu3anus Mpou3BoICTBa Havyanack B 1733 rony, koraa [Ixon
Keii coznan «Jletarommii 4eTHOK», KOTOPBIA YBETUYHI MPOU3BOJUTENHLHOCTD BABOE. B 1765
roxy JlxeiiMc XaprpuB3 coOpa BS3aIbHYIO MAIMHY «JENNY». MPOU3BOJUTEILHOCTD YBEIUYH-
nach B 20 pas. [loaToMy cunTaeTcs, YTO «IPOMBIIUICHHAs PEBOJIOLUI) HAUMHACTCSA B Cepelu-
He XVIII Bexa. Ho B OyKkBaJIbHOM CMBIC/IE TIPOMBIIITIEHHAs! PEBOJIONMS HAYMHAETCS HEMHOIO
nozxe. [lepron manydakTyp ke ObII TeproJOM MeXaHH3aluK paboTaromeld Ha SHEPTUHU BOABI
n Berpa. Jlns mosbimeHns 3Gp(eKTHBHOCTH HEOOXOAUMO OBUIO HCIOJIB30BATH HOBBIC BHJIBI
SHEPTHH, YTO CTAIO0 BO3ZMOXHBIM OJ1aroapst JOCTHXEHUSIM HayKH U TexHUKH. Hauanace nenast
cepust M300peTeHnil MapoBBIX MAaIIWH. Pa3BUBanIach MeTaJuTyprusi, 4emy criocoOCTBOBana 3a-
MEHa JPEBECHOTO YIJIA Ha YTOJBHBIN KOKC s momydeHus cranu (1709 r.). [TapoBas mammHa
Obu1a co3nana B 1782 rony, ycoBepuiencTBoBaHa B 1788 rony [xeiimcom Yartrom, nmena B 5
pa3 GoNBIIyI0 MOIITHOCTh M OblJIa HAMHOTO y/oOHee U CTa0WIbHEE CBOUX MPEIIECTBEHHUKOB.
Ero ycremso ncnoip30Baiy B Pa3IMYHBIX OTPACISIX MPOMBIIUIEHHOCTH, a 3aTeM M Ha TpaHC-
mopte. V300peTeHne mapoBo30B U MapOX00B YCKOPHIIO TOPTOBIIO, TOBBICHB 3KOHOMHYECKYIO
s dexTrBHOCTE. B pe3ynbTare «IIpOMBIIITIEHHONW PEBOJIIONMMY PEBOJIONMOHHBIE TIPpeodpaso-

* https://ve.ru/tech/159106-pro-4-promyshlennyh-revolyucii-proshche-chem-v-uchebnikah-
sohranyayte-dlya-shkolnikov

* Ee e1ne Ha3bIBaIH « ATpapHOH PEBOMTIOLHEI, HO OHA HE HOCHIIA PEBOIIIOLHOHHOTO XapakTepa. OH BHEC BKIIAT B
TMPOMBIIILTICHHYO PEBOTIOLHIO. PeBOMONMOHHBIC IPe0OPa30BaHKs B arpapHOM CEKTOPE HAYANUCH C POMBIIIICHHOI
PEBOJTIOLHH 1 3aKOHYHIHCH CO3IaHIEM BHICOKOPA3BHTOH (epMbl.

* https://ka.wikipedia.org/wiki/obob@®orwo_6Hgzmeeyzos
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BaHMS HAYMHAIOTCSI HE TOJBKO B IMPOMBIINIIEHHOCTH, HO M BO BCEX CEKTOpax KOHOMHKH H BO
Bcex cepax oOIECTBEHHOW KU3HU. YPOBEHb 0JarococTosHus U KoMmdopTa el pacTeT ¢
HeOBIBAJIOW CKOPOCTHIO, YIIyUIIAIOTCS YCIOBHS TPyla. DTO BEIAIO O «UHAYCTPUAILHON» HIIH
«IPOMBIIIEHHOW» peBooly. Havanace mapoBas MexaHU3alusl - OT PyYHOTO TpyjAa K Ma-
LIMHHOMY, OT TPOU3BOZCTBa K (habpuke, OT arpapHOro Xo3siicTBa K MHIyCTpHaibHOMY. Ha-
Yajoch (hOpMHPOBaHUE WHITYyCTpUaTIbHOrO odmectBa [Mcropus ... 2017].

B nurepatype CyImecTByIOT pa3Hble TOAXOABI K TOMY, YTO BBI3BAJIO MPOMBIILICHHYIO
PEBOJIONMIO W MMEHHO B AHIJIMH, a HE B KakOW-mHOO Apyroi crpane mmpa. Hampumep,
COTJIaCHO PacHpOCTPAHEHHOMY MHEHUIO, NIPEANOCHIIKON MPOMBIIIIEHHONW PEBOIIOLMY B AHT-
muu OpuH: Oonbmive 3amachl jaermeBoro yrias [Pomeranz ..., 2000; Fernihough ..., 2014];
PaGoroprosist (Yunbsmc ..., 1944); Texnonorudeckue n3mMeHenus (AivteH ..., 2009); Uuctu-
tymmuoHanbHble caBurd (North and Thomas 1973; Acemoglu et al. 2005); WuayctpuansHbie
noctmwxenus 16000 nepesenp (Heldring et al., 2017). Pa3Butue pHIHKOB C ApYroil TOYKH
3pC€HHA M, KaK CJCIACTBHUC, NEpE€pacnpe€AcjCHUC Tpylda, MHHOBAIIUM U HWHCTUTYHHWOHAJILHBIC
u3Mmenenus. [Jleanzep ..., 217].

Taxxe cuutaercs, yTo OpUTaHCKas MPOMBINUICHHAs PEBOJIIOLUS ObLTa peakiuel Ha
rno6anpHyto dkoHOMUKY XVII n XVIII BexkoB. OH mokasbIBaeT, 4To B BenmukoOpuranuu, mo
CpaBHCHUIO C OCTAJIbHBIMH CTpaHaMU EBpOHLI n A3I/II/I, 3apIuIaThl 6I>IJ'II/I BBICOKHMMMU, a KaIluTal
W SHeprusl JeUEeBBIMH. B pesympTare 3TOro MNPOpPBIBHBIC TEXHOJOTHUH IPOMBIIUICHHOM
PEBOJIIOIMM - TAPOBOI JABHTATENb, XJIONKONPSIWIbHAS (abpuka M 3aMeHa APEBECHOTO
TOIUIMBA KAaMEHHBIM YTJIEM B METAUIYPIHH - OKa3aJIHCh H300PETEHUSIMH, MPHOBUIEHBIMU
TONbKO B BenmkoOputaHum n yOBITOUHBIMH 3a €€ TpenesaMH. BbIcOoKooIumaunBaemast
SKOHOMHKA CJIOXKMBILIAsiCA B CTpaHE B JOMHAYCTPHUAIBHBIN NEPUO, TaKKe CIIOCOOCTBOBAJA
MIPOMBIIINICHHOMY Pa3BHUTHIO, TIOCKOJIBKY TO3BOJIsUIA OOJBIIEMY KOJIMYECTBY JFOJICH NIaTHUTh
3a oOpaszoBanue u oOydeHue pemeciy. [IpoMbllIeHHass PEBOMIOLUS PACIPOCTPAHMIACH T10
BCEMY MHDPY TOJBKO TOTAa, KOrAa B AC€BATHAALATOM BEKE 6pI/lTaHCKI/le HWHXCHCPBI CACTIAaIN 3TU
HOBBIE TEXHOJIOTHH 0os1ee peHTa0eIbHBIMU

Ha Hamr B3rJ1sizi, Bce nMpHBeACHHbIE 3/1eCh (PaKTOPBI CIIOCOOCTBOBAIIM POMBIIIJICHHOM
peBoroy B BenmukoOpuTaHUK, HO OCHOBBI OBITH 3aJI0KEHBI HAyYHBIMH OTKPBITHSIMH U H30-
6peTeHI/I$[MI/I. HpOMBIIJ_UIeHHaSI PEBOJIIOTIUA 6I)IJ'I8. OCHOBAaHa Ha BCJIMKHUX HAYYHBIX OTKPBITUAX.

Bonbiryto ponb B ocymiecTBICHHH BTOpoil TEXHOJIOrMYeCKOW PEBOJIIOIMH CHIpall
Mmeron I'eHpu Beccemepa mo mpeBpamieHHIO XHIKOTO YyryHa B CTallb, YTO CIENalo CTajb
Gonee mpouHoi. Meron beccemepa BHec OonbIIOi BKIag B Pa3BHTHE METALTYPTrHH,
MaIIMHOCTPOCHUS ¥ PaclpoCTPaHEHUH KEJIE3HOH TOPOTH.

BaxneimmM coObITHEM B MPOJODKEHWH TPOMBIIUICHHON PEBOIIIOIMN SIBIISICTCS
I/I306peTeHI/Ie " BHEAPCHUEC I[BHFaTeHeﬁ BHYTPEHHETO CTrOpaHus. 9TOoT nepuoa MOXHO Ha3BaThb
neprosioM Motopuzarun. /11 cOBepIIeHCTBOBAHHS MAPOBBIX MAIIMH TPeOOBAINUCH MapOBBIE
KOTJIBI OOJIBIIUX PAa3MEPOB U XOJIOMMIBHOE O0OpYIOBaHUE, KOTOPOE OBUIO HEBO3MOXKHO
sKcITyatupoBars. OTCIOZa BO3HUKIA HJEs CO3JaHUsl JBUIaTelli BHYTPEHHETO CrOpaHusl.
IepBebiii Takoii aBuratens ObuT M300peTeH B 1860 roay . Jlenyapom (1833-900), Uto Geiito
ycoBepmeHcTBoBaHo Hukomaem Otrto (1876) m O. KocroBmuem, a 3arem Jlammuiepom u
benuem. Pynmonsd [uzens paszpabortan nBuratens Ha xuakoMm Torumse (1897 r.). On
cojJiepkall B cebe Bce IEMEHTHl COBPEMEHHOTO JIBUIaTelisi U ObUI caMbIM 3KOHOMHYHBEIM. B
4yecTh M300peraTess OH ObLI Ha3BaH JU3EIbHBIM JBHUraresieM. [1o3Hee TU3enbHbINA JBUraTenb
6611 ycoBepiieHcTBOBaH. ['. TpuHKIEp co3nas AM3eNbHBIN JIBUraTelb CMEUIAHHOTO CTOPaHHs
(1889 r.). ChopmupoBanmch HEBUAAHHbBIE paHee BHIBI TPAHCIIOPTA: aBTOMOOHIIM, MOTOIMKJIBI,
CaMOJIEThI, BEPTOJIETHI, PaKEeThl, KOCMHUUECKHE KOopalim, KOpadJi ¢ JBUraTeNIIMH BHYTPEHHETO
CropaHus U T. A. beuun pa3pa60TaHLI EJIbIC ITOKOJCHUA HBHFaTeHeﬁ BHYTPEHHETO CropaHus,
Ha 6a3e KOTOPhIX COBEPIIEHCTBOBAIACH TPAHCIIOPTHAS U COIMYTCTBYIOIIAS TEXHHUKA.

XapakTEepHbIMU 4Y€PTaMU IPOMBIIIJIEHHON PEBOIOLUU SBISAIOTCA: CTPOUTENBCTBO
MECXaHU3WUPOBAHHBIX 3aBOJIOB U (1)36pI/IK, Ha KOTOPBIX NMPUMEHAIUCH NPAAWUIBHBIC W TKAIKUE
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MaIlMHbI, TOKapHBIE W (pe3epHbIC CTAaHKH; VICIonb30Banack ceNbCKOXO3sHCTBCHHAS TEXHHUKA;
VYcTaHaBIMBaNINCh KalUTAaIUCTHYECKHE OTHOIICHHMS; OCYILECTBISIIACh MHurpanusi CelbcKOoTo
HaceJeHHs B ropoja u Jp.

B mesom MoOKHO cKa3aTh, 4YTO BO BpeMsi MPOMBIILIEHHOH PEBOJIONMH
PeBOJIONHOHHBIE MPe00pPa30BaHUsI MPOU3OILIN He TOJbKO B MPOMBIIIIEHHOCTH, HO M B
J000ii apyroi objactu 3xoHoMHMKH. IIporpeccuBHbIe M3MEHEHHSI MPOUCXOAAT MpexIe
BCEro B MPOMBIIJIEHHOCTH, HO B TO 7Ke BpeMsl PeBOJIONHOHHbIE H3MEHEHHs TIPONCXOAAT
B TPaHCHOPTe, CBSI3M, YCJIyrax u Tak jajee. Cie1oBaTe/bHO, NIPOMBbIIILIEHHAS] PEBOJIIO-
U1 HOCHT OOLIHIi, BceoObeMITIOIIMIi XapaKTep A1 IKOHOMUKH.

TpeTpio TEXHOJOTHYECKYIO PEBOJIONMI0 Ha 3eMJIe MOXKHO Ha3BaTh «AIEKTPHICCKOU
PEBOJIOIHEH», TOTOMY YTO HCIOJIB30BAHUE JIEKTPHUIECTBA B NMPOM3BOJICTBE M XKHU3HU OBLIO
BEIMYANIINM COOBITHEM B HCTOPHH YeJIOBEUECTBA. MCIIomp30BaHNE HIIEKTPHUIECTBA IPOU3BENIO
PEBOJIIOIHMIO B TEXHOJIOTHAX M TEXHUKE, YTO IIPUBENIO K OECHpEeleeHTHOMY Pa3BUTHIO BCEX
CEKTOPOB 3KOHOMUKH, a Takke K OeCHpeleeHTHOMY POCTy OJIarococTosHus U KoMmdopTa
HaceJeHHUs.

KoHeuHo, 3eKTprYecKasl peBOIOLUS TakXKe Oblla OCHOBaHA Ha OTKPBITHUSAX YYCHBIX.
OtkpbITHE (PeHOMEHA PIIEKTPOMArHUTHOM MHAYKImMKM Maiikiom ®apaneem (1831 r.) umeno
OTPOMHOE 3HA4eHHUE IS MOJIyYeHHs 3JIEKTPHUECTBA M €ro MPaKTHYEeCKOTo HCIOJIb30BaHHUS.
VIMeHHO Ha OCHOBE 3TOTO OTKPBHITHS CErofHS padOTal0T MMIUIHMOHBI JIEKTPOTEHEPATOPOB,
JIEKTPOABHUTaTENCH U TpaHCHOPMATOPOB, O€3 KOTOPHIX IHEPTETHKA KaK KPYIMHEHIIHN CEKTOp
SKOHOMHKH HE CylIecTBOBajia Obl. MHOTHE ydeHbIE M H300peTaTeNld Ha MPOTSHKEHUH MHOTHX
JIET COBEPIICHCTBOBAIN TEXHOJIOTUHM U METOABI IIEpeladil U ITOTPEOJICHHS 3JEKTPOIHEPTUU

«OJNeKTpUYecKas» pEBOJIONMSA KAa4eCTBEHHO OTIHYACTCS OT «IPOMBIIIIICHHON
pEeBOMIIOIMMY». JHEPreTH4eckass OCHOBAa IIPOMBIIUICHHOW pPEBOJIONMH - JHEPrus Iapa,
BO3MOKHOCTH KOTOPOH CHJIBHO orpaHudeHel. OH IpeaocTaBiseT TOJIBKO BO3MOXKHOCTH
MEeXaHHU3aIlMM PYYHOrO TPyJa, OH TaKXKe OrpaHHYEH B pa3Mepax. JHepreTudeckas OCHOBa
«QIIEKTPUUYECKOI» PEBOJIIOIMU - 3JIEKTPUUECTBO, KOTOPOE MO3BOJSIET U3MEHATHCS HE TOJBKO
(bu3YeCKOMY, HO 1 YMCTBEHHOMY TPYAY.

[IpeumyiiecTBaMu JIEKTPOIHEPTUH IO CPABHEHMIO C APYTMMHU BHJAMH 3HEPTOHO-
CUTENe SBIAIOTCA: 3KOHOMHYeckas 3(deKTHBHOCTH mepegaun Ha OOJBIINE PACCTOSHUS;
JlerkocTh mpeoOpa3oBaHus B JIpyrue BHIBI SHEPTHH (TEIIOBYIO, MEXaHUYECKYIO, CBETOBYIO,
XMMHUECKYIO U 1p.); Jlerkoe pacrpezneneHue cpeau JIo00ro KOJIMIecTBa KIMEHTOB; DJIEKTpH-
YECTBO C IOMOIIBIO COOTBETCTBYIOIICH TEXHOJIOTHH M3MEHSET HE TOJBbKO (M3MUECKHH, HO U
YaCTHYHBI YMCTBEHHBIH TpyH 4YeloBeka. Kpome TOro, B TEXHOJOTHMYECKHX Ipoleccax
JIEKTPUUYECTBO SBISIETCSI HE TOJBKO MCTOYHUKOM MEXaHWYECKOW M TEIUIOBOM SHEPruH, HO W
HaTpsAMYI0 U3MEHSET Opyaue TpyAa, MpuaaBas MPHUEMIIEMOMY HPOIYKTY COOTBETCTBYIOIIYIO
¢dbopmy u cBoiicTBa (1EKTPOPHU3NIECKHUE, TCKTPOXUMHIECKUE U IPYTHE POLIECCHI).

Ecnun Obl He anekTpuuecTBO, ObUIO OBl HEBO3MOXKHO CO3/aBaTh M YIPABJISTh
COBpPEMEHHBIM O0OPY/IOBAaHHEM MW TEXHOJOTHSMH, OOECIeUMBAIOUIMMHU TEKYLIHH ypPOBEHb
MIPOU3BOJICTBA. VICIIONIb30BaHNE IEKTPOIHEPTUH B COBEPIICHHO HOBBIX IPOIIECCAX MPHUBETIO K
MOSIBJICHUIO HOBBIX MPOM3BOJICTB M OTpaciedl, KOTOpble MpPUBEIH K MPOrPECCUBHBIM
CTPYKTYPHBIM H3MEHEHHSM B SKOHOMHKe. Hanpumep, cBOWCTBO 3JIeKTpHYECTBa PETyIHMPOBATH
JBIKCHUE MOHOB IIOCIYXKMJIO OCHOBOW Uil TOSIBICHHS HOBOM 0OJAacTH TEXHUKH -
MIPOMBIIINICHHON 3JIEKTPOHUKH. Bce 31eKTpOHHBIE KOMIIOHEHTHI M CHCTEMBI COBPEMEHHOU
TEXHHUKH, pasnoo00py0oBaHUE, BEIYUCINTEIbHBIE MAIIMHBI BOSHUKIN Ha 0asze 3Toi obnacty,
YTO CO3/AJI0 Ka4eCTBEHHO HOBBIC BO3MOXHOCTH JUISi NPEoOpa3oBaHMS TEXHUUECKOW Oasbl
SKOHOMHKH. VCronb30BaHWE JIIEKTPOIHEPIMHM B TEXHOJIOTHYECKHX W yNPaBICHYECKUX
Ipolieccax TaKk)Ke BbI3BIBACT IIIyOOKHE M3MEHEHHs B CTPYKTYpE DKOHOMHKH, YTO BO MHOTHX
00NacTsX MPUBOJUT K TEPEeXOAy Ha NPHHIMIINAILHO HOBBIC TEXHOJIOTHYECKHE METOBI.
DKOHOMUKA TIOCTETIEHHO CTAHOBHUTCS Bce 0o0Jiee 3aBUCHMOM OT MCIOJIB30BAHUSI JJIEKTPOIHEP-
rud. Ero ucmons3oBaHMe B BBICOKOTEMIIEPATYpHBIX IIpOIleccaX BMECTO HE(TH, MPHUPOIHOTO
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ra3a W yrig NPUBOJUT K CHIDKEHHIO SHEPTOEMKOCTH W MaTEPHAIOEMKOCTH TNPOM3BOCTBA,
TIOBBILIEHUI0 Ka4yecTBa, YJIYYIICHUIO MCIOJIb30BaHUS IMPOU3BOJCTBEHHBIX MOIIHOCTEH M
YBEJIMYEHUIO TNPHpOCTa Kanurana. Bce 3TO yBenMYMBaeT NPOM3BOAMTENLHOCTH Tpyla |
CHOCOOCTBYET AalbHEHIIeMy Pa3BUTHIO 3KOHOMHMKU. BO3HMKIM HOBBIE 00JacCTH, TaKue Kak:
JIEKTPOTEXHUYECKAs! IPOMBIIIICHHOCTb, PAIH03JIEKTPOHNKA, TPHOOPOCTPOCHHUE, TPOU3BOACT-
BO OJIEKTPOHHBIX KaJbKYJISTOPOB, PaKETHO-KOCMHYECKasi MPOMBIIIJICHHOCTh W JApYTHE.
bnaromaps »neKTpHYeCTBY CTalo0 BO3MOXKHBIM HCIIONb30BaTh KOHBEHEp B MacCOBOM
MIPOM3BOJICTBE M aBTOMATHU3UPOBATH IPOU3BOJICTBO.

Bo BpeMs TpeThell TEXHOJOTHYECKOW PEBONIONWH OBUIM OCBOCHBI HOBBIC BHIBI
SHEpPruu - ra3 U HeTh, M300peTeHHl Teierpad, paano- W TeleBemanue. Ha mpomsBoacTee
ObTa BHEIApPEHAa HOBas CHCTEMa YOPABJICHHA - MEHEKMEHT, paclpoCTpaHCHA WAes
CTaHAAPTHU3AINH U T. 1.

YeTBepTas TEXHOJIOTHYECKAS PEBOJTIONMS - «<MH(OPMALMOHHAS» PEBOTIOLMA

Pa3BuTne KoHUIENIMU MHPOPMAIIMOHHOTO OOLIECTBA NPHUBEJIO K Pa3BUTHUIO KOMILICK-
CHOMl aBTOMAaTHM3alMd W KOMIIBIOTEPU3ALUH, CO3JaHUI0 WH()OPMALMOHHON HWHIYCTPHH,
KOMMYHUKAIIMOHHBIX BBIYMCINTEIBHBIX CETEeH, HAIMOHAIBHBIX M MEXKAYHapOAHBIX 0a3
nmasHEIX. Ocoboe BHUMaHHE 3TOMY BOMpoCy yaeisuiock ¢ 1970-x romos (mampumep, Bell D.
1976; Toffler 2010 2010; Masuda Y. 1988).

Co3nmaHne TEpBOTO TPAH3UCTOPA, IPOLECCOPA, HHTETPAIBHBIX CXEM, MHKPONPO-
neccopa, kommbiotepa, ceth ARPANET (Advanced Research Projects Agency Network)
(1969) no3Bonmino cozgatk HTEpHET, KOTOPBI H3MEHWI )KH3HA MIIDIHAPIOB JItoei. B To xe
BpeMs HAYMHACTCS] BHEAPECHUE KOMITBIOTEPHBIX TEXHOJIOTHH M HHPOPMAIIMOHHBIX TEXHOIOTHH.
Wudopmanus MOCTENEHHO CTAHOBUTCS OJHMM U3 BaKHEWIINMX pecypcoB. Pa3BuTHe KOMIIbIO-
TEpOB M TEJICKOMMYHHUKAIIMOHHBIX CeTeH CcJesnario BO3MOXKHBIM IOJIydaTh, XPaHUTh U
nepenaBaTth OONBIINE MAacCUBBI MH(OPMAIMU CO CKOPOCTBIO, ONM3KOH K CKOPOCTH CBETA.
Oco0oe 3HaYeHHe MpUAaeTC HayYHO-TEXHNYEeCKOH HH(OPMAIMU KaK OCHOBE IIporpecca.

Bbicokne TexHoI0THM

Bricokne TexHonorun (Hi-tech) ceromns umcmonb3yroTcss Bo BceX cdepax Ku3He-
JeATeIbHOCTH 4elioBeKa. VX WCHonb30BaHHE B OSKOHOMHKE BBI3BIBAET CYIIECTBEHHBIC
W3MEHEHMS, MEHssI TEHICHIMHM €€ pa3BUTHS KaK JIOKaJbHO, Tak M Ti00anpHO. OTO
CYIIECTBEHHO OIPEAENsIeT MECTO HAI[MOHAIBHOH 53KOHOMHKH B MHPOBOW BKOHOMHKE,
YBEJIMUUBACTCS KOHKYPEHTOCIIOCOOHOCTh 1 MPOIBETAHUE CTPAHBI.

Bbicokue TexHOJIOTMH - 3TO Bce 0oJiee HOBble M NPOTrPecCMBHBbIE TEXHOJIOTHH,
HCMOJIb30BaHHe KOTOPHIX HA COBPEMEHHOM 3Tale YCKOPsieT Mpouecchl 001ecTBEHHOTO,
B IIEPBYI0 04Yepeb, JIKOHOMUYECKOT0 Pa3BUTHSI.

Bbicokne TeXHOJIOrMM MOIYT CTaTh OCHOBOI cliefylolleil, NATOH, TeXHOJIO-
THYeCKOil PeBOJIIOLMH.

B Hacrositiee BpeMs Cpejid BBICOKOTEXHOJOTHYHBIX OTpACied BBIIENSAETCS IJIEKTPO-
HHKA ¥ OCOOCHHO €€ IOJICEKTOP — MHKPOJIEKTPOHUKA. Pa3BuTHe 3IEKTPOHUKH CHOCOOCT-
BOBAJO CO3JIaHUIO BBIYMCIMTEILHON TEXHUKH, HH(POPMAIIMOHHO-U3MEPHUTENBHBIX CHUCTEM,
HUHTErPAJbHBIX CXeM, LU(POBBIX HHTETPAIBHBIX CXEM, MHKPOIPOILECCOPOB, PE3HCTOPOB,
KOHJICHCATOpOB, JHOJI0B, TPAH3UCTOPOB, PAJHO, TEIEBUICHHS, POOOTOB, KOMIIBIOTEPOB U T. 1.
be3 ux mcrosp30BaHNS Ha COBPEMEHHOM 3Talrle HE MOT OBl CyIIECTBOBaTb HHM OAMH CEKTOP
SKOHOMHKH U HU OJIHAa c(hepa YesIOBEUEeCKON JIesTEIbHOCTH, 0€3 4ero COBpeMEHHBIH YpOBEHb
00paboTKH, mepeiaun M UCHOIb30BaHUSA HH(OpMAIK OBLT OB HEMBICIIHIM. .

BbICOKHE TEXHOJOTHH TaKKe BKJIIOYAIOT CO3/1aHHE HCKYCCTBEHHOI0 MHTEJLIEKTa
WIN MAalldH, KOTOpble 00JIalaloT XapaKTepUCTUKAaMU JHKUBOIO OpraHmiaMma (paccyXICHHe,
BOCIIPUSITHE, ABWKEHHE U T. 11.). CeromHst Mbl MOKEM TOBOPUTH HE TOJBKO 00 MCKYCCTBEHHOM
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HHTEJJIEKTE, HO M O «MBICISIIINX» MAIINHAX, KOTOPBIC HMEIOT «MBICIIIINE) YCTPOMCTBA,
TaKHe KaK 4eToBedecKuii Mo3r. Peus uaer 06 nekycerBennom mosre [Cuunnaga... 201112

bruorexHomorust (OCHOBaHHAas HA T'€HETHKE, MHKPOOHOJIOTMH, MOJIEKYJSPHOH |
KJIeTOYHOH Owuonoruu, Ouoxummu, sMmOpuonormu u T. /l.), KommberloTepHoe mnporpamMmHoe
obecrieueHre, HAHOTEXHOJOTUH, POOOTOTEXHHMKA, TEICKOMMYHHKAILIMH, a’pPOHABTHKa, (oTo-
HHKa, aTOMHast (PU3UKA, TAKIKE CUNTAIOTCSI BLICOKMMH TEXHOJIOTHSIMU.

CerofHst TEXHOJIOTUYECKHE JOCTHKEHUS OLICIOMIISIONINE, MHOTHE M3 KOTOPBIX ObUIN
HeMbIcIMMBl maxe 20 JeT Hazaa: MWNDIMApAsl JIOJACH MOAKIIOYEHBI K MOOWIBHBIM
ycTpoicTBaM, U Ul UX TOAKIIOUCHNS He TpeOyeTcst nake ceKyHIpl; JlocTyn Kk mHpopManuu 1
3HaHWSAM HeorpaHwdeH; JlanpHeilee pa3BUTHE MONYYalOT HCKYCCTBECHHBIH HHTEIUICKT,
poboter, WHTepHeT Bemel, aBTOHOMHBIE MAIIWHBL, 3/-Ie4aTe, HAHOTEXHOJIOTUH,
OMOTEXHOJIOTHY, KBAaHTOBBIC BBIUHMCICHUS, XPAaHCHWE O3HEPIHH, TEXHOJOTHUH OJIOKYEHH,
OCBOCHHE KOCMOCa U T. I. MUp CTOUT Ha [OPOre HOBOH, MATOM, TEXHOJIOTUIECKON PEBOJTIOLIHH.
Jlromn W MamMHBL CTaHOBSATCS Bce Ommbke u Ommke Apyr K jApyry. IIpowcxoauT Hekoe
oObeauHeHne Gpundeckoro, HU(GPOBOro 1 OUOJOTUIECKOIO MUPOB.

Ha nam B3rjida, CCroAHd B PasBUTBHIX CTPpaHaX 3aKaHYMBACTCHA «I/IH(i)OpMaI_II/IOHHaH
Dnoxa» ¥ HauMHAeTCs «Dmoxa MeIcisiiel Texuochepsd» (,,thinking technosphere™).

Ha coBpemeHHOM »3Tane HWH(POPMAIMOHHO-TEICKOMMYHHUKAIIMOHHBIC TEXHOJIOTHU
UTPAIOT OCHOBHYIO POJIb B TeXHOC(eEpe, a MPH «MBICISIIEH TeXHOC(Epb» BEIyIIyI0 pOIb,
BMECTe C HUMH, OyIyT UrpaTh MBICISIINE TEXHOJOTHH. Y «MBICIAIIEH TexHocheps» Oyner
ropaszio OoJblIe BO3MOXKHOCTEH, YeM y €IMHCTBEHHOM WHTEIICKTYyalbHOW WM MBICIIIECH
MaIlIMHBI, TOCKOJBKY 3TO OyIeT yNOpsIOYCHHOE €AMHCTBO TAaKMX MAIIMH BOKPYT EIHHOTO
«UCKYCCTBEHHOTO pazyma (Mo3ra)».

B Takux ycnoBHSAX COCTOSHHE JIFO/EH CYIIECTBEHHO M3MEHHTCS. YK€ B MOBCEIHEB-
HOM JKW3HH OHHU 6y}1yT UMETb [J€JI0 C MBICTAIIMMA MalllMHaMu € HCKYCCTBCHHBIM
HUHTECJUIEKTOM, KOTOPBLIC CMOT'YT TOBOPUTH Ha ONPEACIICHHBIC TEMbI U IPUHUMATh PCIICHUSA B
3aBHUCUMOCTH OT curyauud. KopeHHbIM o00pa3oM u3MeHATcS (OpPMBI  OpraHM3aluU
MIPOM3BOJICTBA W TOCYIAPCTBEHHOIO YIpaBJICHHMS W Tak Jajee. MOXKHO cKa3arh, YTO Oyner
c(OpMUPOBAHO COBEPUIEHHO HOBOE OOINECTBO C COBEPIIEHHO HOBOW 3KOHOMHYECKOM
CHUCTEMOH.

BykBanbHO mpown3oiieT HOBas, IsTasi, TEXHOJOTHYECKasi PEBOJIONUS - PEBOJIIOLHUS
«HUCKYCCTBEHHOI0 pazyma (Mo3ra)».

BriBoabI

1. YacTto sKOHOMHYECKHE MPOLECCH MU3Y4aloTcs 0e3 TeXHOJIOTHYECKHX M3MEHEHHWH, B
TO BpeMs KaK TEXHOJIOTHYECKHE N3MEHEHHS OKa3bIBAOT HAaHOOJIbIIEE BINSHIE HA 9KOHOMHUKY,
Oco0OeHHO TEXHOJIOTHYECKHE PEBOITIOHH.

2. Bo Bpemst TEXHOJIOTHYECKOW PEBOJIIOIMH B Mpoliecce 00IIECTBEHHOTO TPOU3BOACTBA
MPOUCXOJAT (PYHIaMEHTaJIbHbIE H3MEHEHHs. B 3T0 Bpems Ha apeHe MOSBISIOTCS COBEPIICHHO
HOBBIE CpEJCTBA IMPOM3BOJCTBA, KOTOpblE BeAyT K HauOoJjiee NPOrpECCUBHOMY CIHSHHIO
JJIEMEHTOB  HKOHOMHYECKOH CHCTEMBI W TPHBOAAT K OECHpereNeHTHOMY pPOCTY
6marococTossHUA U KoMpopTa JToaeH.

3. B muteparype OcoOGeHHO BBIIEISIOTCS «IIpOMBINUICHHAS PEBOJIONHUS» U €€ ITarlbl
(mepBasi, BTrOpas, TpeTbs W T. 1.), HO MEXIY OTHMH STallaMH HMEETCS CYyIIECTBEHHOE
KavyecTBeHHOe paszyimuue. [103ToMy MBI CUMTAeM, YTO 3TH JTaIlbl CIEIYeT pacCMaTpuBaTh Kak
CaMOCTOSTENILHYIO TEXHOJIOIMYECKYI0 peBofonuio. TakuM oOpa3zoM, Ha 3emie MPOM3OIILIH
CIIEYIOIIME TEXHOJIOIMIECKUE PEBOJIIOIINY:

1. IlepBas TeXHOJIOTHYECKas! PEBOJIIOLHS - «HEOJIUTHUECKAsT PEBOIIOLIUSY.

2 Sichinava D., Nakashidze G. 2011. On Internet, Artificial Intellect and the Transition of Human
Society to a New Epoch. J. "Economy and Business", 2011, Ne 1 (in georgin).
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2. Bropas TexHonoruueckas peBoonys - «I [poMbIIUIeHHAS PEBOTIOLUNY.
3. TpeTL)I TCXHOJIOTUYCCKAs PEBOJTIONMSA - «QJICKTPUYCCKASA PEBOJIIOLIUA.
4. YerBeprast TEXHOJIOTHYECKAsl PEBOIIOLUS - «MH(OpMaMoHHas (1dpoBast) peBOITIOLHUY.

4, Cel“O)IH)I Mbl HaxoJuMCs Ha M[Oopore MSTON  TEXHOJIOTHYECKOM peBoJIIOIUN -
«PEBOJIOIHNA HCKYCCTBEHHOI'O pa3yMa (MO3Fa)». Haunercs opa «MI:ICJ'ISIHIGIZ TeXHOC(i)epr».
Fpaﬂnua MCXKAY JIOAbMU W MallMHAMH HNOCTCTICHHO CTUPACTCA, XOTd BCEC HAXOAUTCA MO
KOHTPOJIEM YCJIOBCKA.
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