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THE QUANTUM MODEL OF THE DEVELOPMENT OF
INTELLIGENCE AS A THEORETICAL BASIS OF THE THEORY OF
TECHNOLOGICAL DEVELOPMENT.
CONSTRUCTION TECHNOLOGY LIFE CYCLES

The article outlines the main provisions and analyses the main models of
intelligence development using a historical approach. A quantum model of intelligence
development is proposed, which reveals the logical essence of intellectual processes
occurring at the levels of individual and integral intelligence. Individual and integral
intelligences can remain in stationary states for a long time, in which the intelligence
and the system of intelligences have "volumes”. Any change in the "volume" of
intelligence occurs only with a complete transition from one state to another, the
mechanism of intellectual transitions is a discrete process. It is shown that the pattern of
growth of the "volume" of integral intelligence obeys the exponential law. The volume of
integral intelligence increases like an intellectual flash; the process of development of
integral intelligence is discrete, cyclical and has a constant parameter — the lag of
integral intelligence, which belongs to the interval of 6-8 years. The relationship
between the development cycles of integral intelligence (its outbursts) and "Kondratiev's
big cycles" is established. For each lag of integral intelligence, its "volume" increases,
relative to the initial level, by the value of the exponent, and each “great Kondratiev
cycle” has from 6 to 8 lags of integral intelligence, which precede waves of technical
inventions and their practical application in the form of innovations, that is, innovative
products and technologies. The development of construction technologies is a
continuous and irreversible process of increasing their effectiveness over time, and is
generally described by s-shaped curves that are tangent to the contour curve
characterizing the integral effectiveness of public labor in the construction industry.
Technologies have their own life cycles, consisting of stages that differ in the level of
relative effectiveness, namely: the stage of introduction and initial diffusion, the stage of
maximum diffusion, the stage of rationalization, the stage of obsolescence. The existence
of technologies at the stage of aging is impractical.

Keywords: construction technologies, technological progress, quantum model of
intelligence development, life cycle of technologies.

Introduction. Construction, as a branch of material production, has a significant
role in the development of society and determines the technical level of almost all
branches of production, scientific and social spheres. In turn, the technological and
technical level of construction is determined by the achieved level of development in the
scientific and technical spheres (noosphere) of a certain society. In general, the process
of development of production systems (technosphere) is characterized as non-
equilibrium (gradual-spontaneous), irreversible and dependent on prehistory.
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Many works of domestic and foreign authors [1-7], which reveal the relationship
between the development of science and technology, are devoted to the problems of
technological development and scientific and technical progress.

Indeed, the development of the technosphere is facilitated by the development of the
noosphere and, first of all, the intelligence of creators, because the solution to any issue
begins with the generation of an idea, and an idea is born by the intelligence.

The development of the technosphere is facilitated by the development of the
noosphere and, first of all, the intelligence of creators, because the solution to any issue
begins with the generation of ideas and the idea is born by the intelligence.

Formulation of the problem. The development of fundamental issues related to the
development of the intelligence of creators is relevant for solving the problem of
increasing the effectiveness of forecast estimates regarding the main directions of
scientific and technological progress in the construction industry.

Certain issues of this problem are covered in the author’s earlier works — [8-10].

Main part. Many models are known that describe the regularity of the growth of
intelligence [1, 11-14]. We will list the most famous ones.

The Adams model (1907). The model is based on a comparison of the acceleration of
progress with the effect created by the introduction of a new mass into a system of
forces that was in equilibrium before. The new mass determines the acceleration of
movement (with gravity).

If it is assumed that the accumulated information (J) — is an analogue of the distance
(S) traveled by the new mass (m,): J ~ S, then the rate of information growth will be

equal to % ~ v(t), and the acceleration of information growth (second derivative) —

—2 ¥ g = const. So, it can be written that the speed of information growth is equal to

— = g t, from which the amount of accumulated information is ] = fotgtdt = %gtz.
Graphical interpretations of the Adams model are shown in fig. 1.
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Fig. 1. Physical model (a) and pattern of development (b) of intelligence
(accumulation of information according to Adams)

The model of Lenz (1962). The model is built on the basis of an analogy between the
increase in information and the growth of a biological population, namely: the rate of
increase in the number of drosophila in a dish; the rate of increase in the number of yeast
cells in the environment, etc.

All these and other examples obey the same simple mathematical law, which, in
relation to the generation of new information, has the form:

4



. Gz

L
"= Tiee W

where I — is the state of knowledge at time t; L — is the upper limit of information;
a — is a constant; b — is the proportionality factor (tge).
The graphic interpretation of Lenz's model is shown in fig. 2.
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Fig. 2. Regularity of intelligence development
(increase of information according to Lenz)

The Eisenson model (1966). Information growth over time depends on factors: factor
1 — the number of researchers; factor 2 — recognized upper limit (next level); factor 3 —
the level of communication between researchers.

Factor 1 — excluding factors 2 and 3. Information growth over time is carried out
according to the exponential law:

dl
7= IN©O = qNoe*, @)

where q — is the average productivity coefficient of one scientist per unit of time,
article/year (according to S. Price, the average productivity of one scientist is q., =
0,1 article/year); N(t) — is the number of researchers at time t; N, — is the number of
researchers at the initial moment of time t,; ¢ — proportionality coefficient, constant (the
angular coefficient of the straight line on the logarithmic graph — tgep.
Then, the volume of accumulated information at time t (Fig. 3, a):
T
N
1(6) = qN, f ectds = %(ect —1). 3)
0
Taking into account factor 2 — the recognized upper limit of L. Eisenson introduces a

correction factor (1 — I/L), S0 dl/dt becomes dependent on I:

dl — L—1 4
dr qiNoe L €))
Therefore, I changes along an S-shaped curve (Fig. 3, b):
_4No et
10 =L(1-e"a*"). )
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Fig. 3. Regularity of intelligence development:
(growth of information according to Eisenson)
a — growth of the volume of information in the initial period;
b — also, when approaching the upper limit of L;
¢ — growth of the volume of information in the initial period, taking into account
the communication factor

Taking into account factor 3. Assuming that the communication link is also
productive, as well as the contribution of the scientist.

Therefore, with the maximum number of connections between N scientists —
%BN(N — 1):

dl
prin qIN + %N(N — 1)] = ¥%qNye(Ny et + 1) (6)

or at

N >> 1->[N+%BNN —-1)] = N+ %BN*—%N(N +1) =~ %BN?,

asN — oo.

Therefore, information grows according to the exponential law, but with a double
exponent e:

dl 2

Fri ¥%qN? = YhqNye?ct. @)
Therefore, the volume of accumulated information at time t (Fig. 3, ¢):

T
1 1qN¢
1) = 54N J e2etdr = qu—: (e2¢t — 1), ®)
0
Hartman's model (1966) — is based on the analogy of the interactions of particles in
gases: S — molecules-scientists — "non-moving"; I — information molecules — move at a
constant speed v in random directions.
Graphical interpretation of the Hartman model is shown in fig. 4.
The generation of new information occurs when S have a “reaction cross section” §
(“target area”) with respect to I. Then, the information gain (generation of new
information per unit volume) over time:

dr_ kvN&I(t) 9
ac Y ' ®
where k — is the proportionality factor;

N — is the number of scientists in this volume; N = Nye®.
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Fig. 4. Physical model (a) and pattern of development (b) of intelligence
(growth of information according to Hartman)

Then the expression (9) becomes:

dl
Fri kvSNyect1(t). (10)

Thus, the increase in information % depends on the amount of already available

information 1(t), which fundamentally distinguishes Hartman's model (10) from
Eisenson's model (2).

For the case of approaching the upper limit of L, Hartmann introduces the same
correction factor as Eisenson, so that expression (10) has the form:

s, Cf1(t)[L_1] 11
dr voee LI ab

The solution to the equation is the function:
L -1
1) =1 [1 + (E - 1) ekv5N0<f—to>] ) (12)

where I, — is the amount of already available information at the initial moment of
time ty.

Information grows along an S-shaped curve, asymptotically approaching the upper
limit of L.

The Eisenson and Hartman models are usually combined into the general Eisenson-
Hartman model, which generally shows the importance of taking into account the effect
of slowing down the growth of information (intelligence) when approaching the upper
limit.

In general, the above and other models in their totality correctly describe the patterns
of growth of intelligence, although indirectly — through the patterns of growth of
information flows, volumes of knowledge, etc.

But the issues of highlighting and interpreting the internal processes and phenomena
that occur during the development of intelligence remain open.

Taking into account the above, we will give our own model of the development of
intelligence — the quantum model of the development of intelligence, which was first
taught by the author during the course of lectures "Main directions of progress in
construction" at the Kyiv National University of Construction and Architecture in 1998-
2007.
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We know that the volume of knowledge is characterized by certain states, this
applies to both holistic and individual knowledge (intelligence).

So, let's give a convenient for us (in the conceptual apparatus of the state of
intelligence) interpretation of Bohr's two postulates.

The first postulate. Individual and integral intelligences (the latter as a system of
individual intelligences) can remain in certain states for a long time — stationary states in
which the intelligence and the system of intelligences have "volumes", creating a
discrete series:

94,095,093, ... 9,— volume individual intelligences, 13
{ 6, 6,, 6s, ... 6, volume integral intelligence. 13)

The second postulate. Any change in the "volume" of intelligence occurs only with a
complete transition (jump) from one state to another, due to the absorption (perception)
of external information.

The act of absorption of external information 7 is almost always accompanied by the
act, after some time t, of generation (transformation) of new information J,..

A. Individual intelligence.

The mechanism of intellectual transitions for individual intelligence is a discrete
process of changing its states w” and "volumes" 9 under the influence of perception
(absorption) and generation of new information (Fig. 5):
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Fig. 5. Intellectual transitions of individual intelligence
(by analogy with the quantum model)
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J = J, vV J — absorption and generation of information,
w1 = W, = W3V w, — states of intelligence, (14)
9, » 9; > 9, VI, — transitions of intelligence,

which (the process) goes ambiguously — external information 7 is transformed by the
intellect either with the generation of new information or without its generation (7, v 7),
therefore the intellect either moves to its next state and “volume”, or returns to the
previous state and "volume" («w3; V &, Ta 9, V Y;). At the same time, the absorption of
external information 7 by intelligence brings it into a state of intellectual activity (SIA) —
W, without increasing the "volume" of intelligence ¥;; intelligence recognizes,
compares, analyzes, models and searches for solutions, using the available "volume" of
intelligence — 9;.

In another form, the mechanism of intellectual transitions of individual intelligences
can be represented by a formal graphoanalytic model of the form — (15).

That is, two options are possible, but, as a rule, the process follows option 1).

We will consider an individual intelligence in a stationary state as "normal”, such
that it is in a state of intellectual passivity (SIP) - its "volume" corresponds to the current
paradigm.

ik

1) 1) solution found
.,f) \ T 1971 _>_19m - 19(1+l
1 = (new information
: \ 1 generated)
\ 2) no solution
. 3. found
V‘ Uy = 1§m - Uy
&1 | (new information
could not be
— generated)

(15)

3.

B. Integral intelligence.

The mechanism of intellectual transitions for integral intelligence also represents a
discrete process of changing its states Q; and "volumes" 6, but already under the
influence of internal processes in integral intelligence — the nature and intensity of
intellectual transitions of individual intelligences, which are its components:

Q-0 ->..->0,>0,4->, 16
{01—>®2—>...—>®n—>®n+1—>-~. (16)

Integral intelligence can be in a stationary state for a long time and, if the conditions
are present, jump into a non-stationary state (Fig. 6).

Integral intelligence in the interval (t,, to + At) is in a steady state, because the acts
of dispersing external information prevail over the acts of generating new information.
The reason for this is that the number of individual intelligences in a state of intellectual
passivity (N;) at equilibrium is always greater than the number of individual
intelligences in a state of intellectual activity (N,):

9
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Fig. 6. Model of intellectual transitions of integral intelligence
Ny > N, that is, this ~2 < 1. (17)
1
Indeed, if
N. Bi2p
2___ 1 (18)
Ny Ay +Bjip,
therefore, at equilibrium (steady state)
Bi2p, < Az1 +Baip,, (19)

where By,p, — is the probability of transitions with the generation of new
information by individual intelligence;

B, — probability of arousal of individual intelligence (transition from the lower
level and "volume" of intelligence ¥, to the next level "volume" 9,,;, 9, = 3,y =
19n+l;

10
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p,, — is the energy density of the field (information field) in the frequency interval
(0, 0+ dw);

Az1 + Bayp,, — full probability of transitions with the generation of new information
(spontaneous and stimulated);

A,, — probability of spontaneous generation of information;

By1p,, — is the probability of stimulated generation of information.

Thus, if (18) is true, we have N; > N,.

In order for the integral intelligence to go into a non-stationary state, at the moment
(to + At'), and thus received an increase in its "volume™ (transition &,— 6,.1, See
Fig. 6), it is necessary to create conditions so that the number of individual intelligences
in a state of intellectual activity (SIA) is greater than the number of individual
intelligences in a state of intellectual passivity (SIP), in such a way that:

N, > Ny, or x—i > 1. (20)

If condition (20) is true, the acts of generating new information prevail over the acts
of dispersing information. So, as a result, there is an "intellectual flash" - a breakthrough
to a higher level; the "volume" of integral intelligence increases (6,— 6,.1), a new
paradigm emerges.

Two directions (methods) of creating conditions when % > 1 are possible:
1

1) artificially (in an indirect way) to create an "excess" of the number of individual
intelligences that are in SIA in relation to the number of individual intelligences that are

2) on the contrary, to artificially reduce the number of individual intelligences,
which are in the CIP, N; - 0.

In quantum mechanics, to obtain a non-stationary state, molecular (masers) and
quantum (lasers) generators are used, which ensure that condition (20) is met.

For conditions of integral intelligence:

v’ the first direction is implemented by concentrating a significant number of
scientists in scientific centers, in the so-called "silicon valleys", which allows to almost
completely exclude the influence of individual intelligences that are in a state of
intellectual passivity,

v and the second direction — the maximum, comprehensive coverage of the
population of the planet with higher, mainly technical, education; in other words, by
forming a global creator.

The growth regularity of the "volume" of integral intelligence obeys the exponential
law:

0(t) = 5e®t, (21)

where 0, — is the initial level of "volume" of integral intelligence;
w — is the frequency of oscillation of integral intelligence (flashes of intelligence):
2m 99
T. (22)

If we take as the time period T the duration of the "great Kondratiev cycle" (long
cycles of the economic situation), which are equal to 40-50 years, then we will have a
constant parameter of the development of integral intelligence - the lag of integral
intelligence A, which belongs to the interval (6.37, 7.96) years old.

11
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Indeed, if, for example, T=50, then from the expression (22), we have the value of

the lag A = — = —> = 7,961783 ~ 7,962 years.
21 2:3,14

Then we will rewrite the expression (21) taking into account the proposed parameter
(2) and we will have the regularity of the development of the integral intelligence of the
species (Fig. 7):

o = Goei (23)
4 (-’ I
ledq | i o
: 0(t) = Oel_—
- A_‘.*,_#,____ i
)
ii 0 1=4 4

2 3 Fl o 3 7 B 9 0

4 A
Fig. 7. The regularity of growth of the "volume" of integral intelligence

Thus, for each lag of integral intelligence 2, its "volume" ©(t) increases, relative to
the initial level ©,, by the amount e, and each "big Kondratiev cycle" has from 6 to 8
lags of integral intelligence, which precede waves of technical inventions and their
practical application in the form of innovations — innovative products and technologies
(see Fig. 8).

The development of integral intelligence (intelligence of creators) determines the
directions and pace of development and improvement of construction technologies.

The development of construction technologies, as complex technological systems, is
a continuous and irreversible process of increasing their effectiveness over time (z), and
in general, like the development of integral intelligence, obeys the exponential law
(Fig. 9):

Q= wy e, 24
where ) — is the integral effectiveness of social labor, units of production per unit of
labor costs and material and technical resources;

wg — the initial level of social labor efficiency; development is possible if there is
history (experience);

a — is a constant, proportionality factor.

12
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Fig. 8. Interrelationship of cycles of integral intelligence (development) with
"Kondratiev's big cycles"

Integral performance Q is a contour curve of a family of s-shaped curves of the
form:

F((p' T, Wn) D(n+1)r s w(n+k)); (25)
where ¢, T — are the coordinates of points on the plane formed by the time scale t©
and the scale of relative performance ¢;

Wy, W(ns1) - W(nsk) — relative levels of development at the corresponding time
intervals (as the limit value of relative productivity — (¢]).

Each s-shaped curve describes the dynamics of changes in the performance of one or
another construction technology at the stages of their operation, on the so-called life
cycle (Fig. 9).

For example, for technology A4, the efficiency at time T (¢4 (1)) can be given by the
expression; let's use Lenz's expression, see (1):

@A (1) = Lysa /(1 oty (26)

13
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where L, ., — is the predicted upper limit of the effectiveness of technology A; for
example, the value of the productivity of public labor in construction in the relevant
units of measurement;

b — is the proportionality coefficient, which is set by the researcher; can be actual, if
a retrospective analysis is performed, or estimated, if a forecast of the implementation of
technology A is performed.

The question arises when it is necessary to start the development and
implementation of a new technology (for example, technology B) in order to ensure the
necessary level of implementation of innovations (technologies).

Preferably at the beginning of the period of maximum spread (section on the curve
[, 021, Fig. 9), that is, when previous technologies (for example, technology A) give
the maximum effect in terms of achieving the required level of effectiveness w,, and
reaching the next (n + 2) level of technological development.

A
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4 rd
S Envelope curve v Lo
> - at /
§ Q(r) = wee \ #/~ Technology
% //[f,
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= :
E:' / a, Lt
Technology A
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3 I‘u
Hypothesis 8 _ 1
W P S-shaped curve n
Qo o'(r)=L,. /(1 +ae™)
Time, t
D Tl b St M o o T t > ty=>0 l
* Ta’ » TaD> T
A A
< Ta »>

Fig. 9. Technology life cycle
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In general, four main stages of the life cycle of technologies can be distinguished
(see Fig. 9):

| stage — is the stage of implementation and initial distribution; new technology or
innovation. The first stage (segment [og,04] ONn the curve A), which changed the
intellectual flash, which actually made it possible to create a new technology A, prepares
a technological breakthrough from the initial level n to the next (n+1) level of
development; at this stage, experience in the implementation of technology A is
accumulated, its shortcomings are revealed and eliminated, as well as inconsistencies
and contradictions of the parameters of technology A in the foreseeable future, that is, an
impetus is given to the formulation of a new problem, the necessary conditions are
created for the next intellectual outburst — hypothesis B about technology B is put
forward.

Il stage — maximum distribution; progressive, innovative technology. The second
stage (segment [o4, a2]) is a technological breakthrough, the new technology gets the
maximum spread and gives the maximum increase in the efficiency of social labor,
raises the overall level of technological development to the next n+ 1 level. At the
second stage, a wide variety of experience in the application of technology A is
accumulated, its informativeness or scientific intensity approaches the integral scientific
intensity, since the upper limit of this stage, point a.,, belongs to the contour Q, which
characterizes the average or integral level of scientific intensity of technologies (as an
assessment of the level of development) for a certain moment in time. During this
period, the intensive increase (improvement) of the function of technology A continues
due to the gradual change of its morphology — the introduction of relevant
rationalizations and inventions. At the beginning of the second stage, conditions are
created for the realization of the B hypothesis, the implementation of n+2 level
technologies, for example, technology B, is created and started.

Il stage — rationalization (traditional technology). The third stage (segment
[ag, a3]); during this period, technology A still provides an increase in labor efficiency,
but already on a much smaller scale, the rationalization of the main parameters of
technology A (improvement) gives little effect, the costs of rationalization pay off much
more slowly than in the previous stages, especially at the end of this stage. The general
knowledge intensity no longer corresponds to the integral knowledge intensity of the
production sphere (m.(t3) < Q(t3)), although the performance of technology A
(technologies of level n + 1) is comparable to the performance of technologies of level
n+2, for example, technology B (.(t3) = @p(t3)), which are either at the stages of
implementation or at the beginning of the stage of maximum distribution, see Fig. 9.

IV stage — aging (obsolete technology). The fourth stage (segment [a3, 04]) — the
relative effectiveness of the application of technologies of the n+1 level (4
technologies) sharply decreases, the costs of rationalization do not pay off, the level of
knowledge intensity of technologies does not correspond to the integral knowledge
intensity for a long time. If we take into account that before the beginning of the fourth
stage, technologies of level n+ 2, for example, technology B, are in the period of
maximum distribution, then the existence of technology A (technologies of level n + 1)
in this interval [ai3, 4] is impractical.

Thus, it is also necessary to take into account that it is not only very important to
ensure (prepare and implement) the introduction of new technologies in a timely
manner, but it is equally important to ensure the timely removal of outdated
technologies, that is, to ensure the fulfillment of the condition (see Fig. 9):

15
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t”/ g 0, (27)
then
Ty - T (28)

Timely removal of obsolete technologies, which are at the IV stage of the life cycle
(segment [oa3,04]), is expedient not only from the point of view of reducing
unproductive public costs, but also from the point of view of reducing, which is
especially important, expenditure of intellectual resources, because the rationalization of
outdated technologies "pulls away" a significant part of integrated intelligence to solve
"hopeless problems".

Therefore, the "volume" of integral intelligence, which is free to solve promising
issues of development, is decreasing; A®@ — min. Under these conditions, the value of
the delay in the reflection of { by the integral intelligence of the general production
situation will increase, because it depends on the "volume of intelligence"; { = ( (®).

An increase in the value of the display delay { “distances” integral intelligence from
understanding modern construction and technological situations, the increase in the
“volume” of intelligence A® progressively slows down (Fig. 10):

{ if,{#:Oand{H,l >(i;
then AO(t — {;1) K AO(t — ().

In addition, as the value of the display delay ( increases, the diversity H(t) of
knowledge about systems of technologies increases (Fig. 10):

{ lf,c * Oand{i_,_l > ci'
then AH(t + 1) > AH(t).

So, the negative consequences "pile up" like an avalanche:

v' the conditions for an intellectual outburst are sharply narrowing;

v' there is no new knowledge and skills or they are insufficient;

v knowledge about technology systems is too diverse, disorganized;

v’ preparation of a technological breakthrough is problematic;

v' the scientific and technological lag behind advanced societies is increasing.

Therefore, under these conditions, it remains to apply “outdated technologies”, i.e.
technologies in the interval [a3, a4], and this does not ensure a decrease in the value of
the delay {(0), i.e. the value of the delay of the display of the general production
situation by the integral intelligence will continue to increase { — max, therefore, the
rate of increase in the "volume" of intelligence will continue to decrease A® — min.

Under such conditions, society will be in an intellectual and technological deadlock.

Conclusions. Solving any issue begins with putting forward ideas — an idea is born
by the intellect. Intelligence is able to learn, the learning process is functionally stable,
unbalanced and irreversible. Intelligence is a complex system, it is dynamic and
develops faster, the more intense the influence of the external environment. The volume
of intelligence is accumulated knowledge about the real world, including the degree of
its use; conditionally divided into two groups: fundamental knowledge (general laws of
the universe — metaphysics); applied knowledge (regularities of effective application of
the laws of the universe — technique).

(29)

(30)
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Fig. 10. The dynamics of the growth of the "volume" of intelligence ©(¢t) and
the variety H(t) of knowledge about technology systems at different levels of
display delay ¢

The growth regularity of the "volume" of integral intelligence obeys the exponential
law. According to the author, the logical essence and regularity of the development of
intelligence is most successfully revealed by the proposed quantum model of
intelligence development. Individual and integral intelligences can be in stationary states
for a long time, in which the intelligence and the system of intelligences have
"volumes". Any change in the "volume" of intelligence occurs only with a complete
transition from one state to another, the mechanism of intellectual transitions is a
discrete process.

The volume of integral intelligence increases like an intellectual flash; the process of
development of integral intelligence is discrete and has a constant parameter — the lag of
integral intelligence, which belongs to the interval of 6-8 years; that is, we have cycles
of intelligence development.

The dynamics of changes in the effectiveness of construction technologies at the
stages of the life cycle is described by an s-shaped curve, which is tangent to the contour
curve characterizing the integral productivity of labor in the industry. Labor efficiency
in the construction industry depends on both the rate of introduction of new technologies
and the rate of withdrawal of outdated technologies.
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O.®. Ocunos

Keanmosa modenv pozeumky inmenexkmy AK meopemuuHne RiOTpyHms meopii
mexHon02iun020 po3eumky. Kummeei yuknu 6yoigenbHux mexuonozii

Y cmammi euknadeno ocrHo6Hi nonodicenHs ma 6UKOHAHO AHANI3 OCHOBHUX MOOenell
PO36UMKY  inmenekmy 3 GUKOPUCMAHHAM ICIMOpUYHO20 NioXo0y. 3anpononosana
K6AHMo8a MOOeNb PO36UMKY — IHmeneKkmy, AKA PO3KPUBAE N02IYHY — CYMHICMb
IHMeNeKMyanbHUX npoyecis, wo 6i00y8aOmMbCcs HA PIBHAX IHOUBIOYANLHOLO MA
inmeepanvuoeo inmenekmig. IHOugioyanvui I iHmezpanvHull IHMeNEKMU  MOICYMb
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mpueano nepedygamu y CmMayioOHApHUX CMAHAX, 6 AKUX I[HMeaekm i cucmema
inmenekmig  60100itomeb 00 ’emamu”. Byov-axa smina  “06’emy”’  inmenexmy
8100Y6aEMbCsL MINbKU NPU HNOBHOMY Nepexoli 3 00H020 CMAHY 6 IHWUL, MeXauizm
IHMeNeKMYanibHUX nepexodis € OUcKkpemuum npoyecom. Ilokazano, wjo 3aKoHOMIpHICIb
pocmy «06’emy» iHmeepanIbHO20 IHMeAeKmy NiOKOPSEMbCsl eKCHOHEHYIATbHOMY 3AKOHY.
06’em inmeepanvbHo20 IHmMenekmy 30LIbUYEMbCs K IHMEeNeKMyalbHUll CRanax, npoyec
PO36UMKY  IHMe2PANbHO2O0 [THMENeKmYy OUCKpemHull, YUKIiYHU ma Mmae cmanuil
napamemp — jae iHMeZparbHO20 IHMeNeKmy, Wo Harexcums inmepeany 6—8 pokis.
Bcmanoesneno 63aemo36 5130k midic yukaamu po3eumiy iHmezpanbHo20 inmenexkmy (1o2o
cnanaxamu) ma «genukumu yukiamu Kouwopamicsa». 3a KooicHull iae inmeepanbHO2O
iHmenekmy 1020 «00’em» 30iIbuyeEmMbCs, GIOHOCHO GUXIOHO20 DIBHS, HA GeNUYUHY
eKCNOHeHmu, a KodcHull «genukuil yuxn Kondpamiesa» mae 6i0 6 0o 8 nacig
iHmezpanvbHo2o IHMeNeKmy, AKi nepedyioms XGUNAM MEXHIYHUX UHAX00I8 Ma iIXHb0O2O
NPAKMUYHO20 3ACMOCYBAHHS Y GU2IS0L IHHOBAYI, MOOMO [HHOBAYILIHO20 NPOOYKMY Mmd
mexnonoeiti. Pozsumox 6ydigenvhux mexnonociti ¢ 6e3nepepeHuM i He360pOmMHUM
npoyecom niosuujeHHs iXHboi pe3yrbmamugHocmi y uaci, ma y ui/zmwy onucyemucsa s-
NoOJiOHUMU  KpuuMY, AKI € OOMUYHUMU 00 O0O08IOHULl Kpusuil, w0 xapaxmepusye
iHmMezpanvHy pe3yrIbmamusHicms cycniibHoi npayi y Oyoieenvroi eanysi. Texwonoeii
MAoms 61ACHT HCUMMEBT YUKIU, WO CKIAOAIOMbCA 3 emanie, AKi Gi0pi3HAIOMbCA PigHeM
BIOHOCHOI  epekmueHOCmi, a came: eman B6NPOBAONCEHHA |  NOUYAMKOBO2O
DPO3NOBCIOONHCEHHA, eman MAaKCUMAIbHO20 PO3NOBCIOONCEHHS, eman payioHanizayii,
eman cmapinua. IcCHy8aHHA MexHON02il Ha emani CMapiHHa € HeOOYiTbHUM.

Knwuoei cnosa: o0ydieenvni mexnonozii, mexmonoziuHui npozpec, KeaHmoea
MOOeb PO3BUMKY IHMENEKMY, HCUMMEGUTL YUK MEXHON02Ii

20



