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The radiation of RLC circuit with the longitudinal
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Miroslav Pardy
Department of Physical Electronics
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Kotlaiska 2, 611 37 Brno, Czech Republic
e-mail:pamirphysics.muni.cz

October 2, 2022

Abstract

The RLC' circuit is generalized in such a way that the capacitor has
longitudinal form and the components are all in series with the voltage source
(R— L —C —v). The medium inside the capacitor is dielectric with the index
of refraction n. The change of the amount of charges on the left and right side
of the capacitor generate in dielectric medium special radiation which is not
the Cerenkov radiation, no the Ginzburg transition radiation but the original
radiation which must be confirmed in laboratories.

We have calculated the spectral form of the radiation of RLC circuit with the
longitudinal capacitor. It depends on the dielectric constant n of the capacitor
medium. The defect in medium is involved in the spectral form and can be
compared with the original medium. Such comparison is the analog of the
Heyrovsky-Ilkovi¢ procedure in the quantum electro-chemistry (Heyrovsky et
al., 1965).

The article is the preamble for the future investigation of electronic physics
and can be integral part of such institutions as Bell Laboratories, NASA, CERN
and so on.

1 Introduction

An RLC circuit is an electrical circuit consisting of a resistor (R), an inductor (L), and a
capacitor (C'), connected in series, or, in parallel. The circuit forms a harmonic oscillator
for current.

The three circuit elements, R, L and C' can be combined in a number of different
topologies. All three elements in series or all three elements in parallel are the simplest
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in concept and the most straightforward to analysis. There are, however, other arrange-
ments, some with practical importance in real circuits. One issue often encountered is the
need to take into account inductor resistance. Inductors are typically constructed from
coils of wire, the resistance of which is not usually desirable, but it often has a significant

effect on the circuit.

2 Series RLC circuit

In the situation where we consider series RLC' circuit, the three components are all in
series with the voltage source (R — L — C' — v). The governing differential equation can
be found by substituting into the Kirchhoff voltage law (KVL) the constitutive equation
for each of the three elements. From KVL it follows

R+ v+ ve = v(t), (1)

where vg, v, v are the voltages across R, L, C respectively and v(t) is the time varying
voltage from the source. Substituting the corresponding physical term, in eq. (1), we get
the following integral differential equation (Nilsson et al., 2008):

Ri(t) + in + é /_;t i(r)dr = o(t). (2)

To our goal it is sufficient to consider the more simple situation with v = 0. Then,

instead of eq. (2) we write

LQ+RQ+Q/C =0 (3)
with stationary solution
Q= Aear! sin(wt + «), (4)
where
1 R?

w =

LC  4L%

The Thomson formula for the period of oscillations is when R = 0:
T =2r/w=2nVLC. (6)

3 Two R — L — C— circuits with the mutual induction

In this case the components Ry, L, C; are inductive boned with R, Ly, Cs configuration.
The problem was published by Landau et al. (1989) and the frequency of the inductive
system was calculated in the form (for Ry = Ry = 0).
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o LG+ Ly £ (G = L,0y)* + 4G G L] -
b 2C,Cy(Ly Ly — L2) :

4 Remarks on the Cerenkov and Ginzburg radiation

While the Cerenkov electromagnetic radiation is generated by a fast moving charged
particle in a medium when its speed is faster than the speed of light in this medium,
our bunches of charges are not in linear motion. Nevertheless, the oscillation of the
magnitude of charges cause electromagnetic processes in the dielectric with the emergence
of the electromagnetic radiation of this medium. The radiation is in no case the Cerenkov
radiation or, the Ginzburg transition radiation.

The Ginzburg transition radiation was demonstrated theoretically by Ginzburg and
Frank many decades ago (Ginzburg, 1940; Frank, 1942). They showed the existence of
transition radiation when a charged particle perpendicularly passed through a boundary
between two different homogeneous media. The frequency of radiation emitted in the
backwards direction relative to the particle was mainly in the range of visible light.
The application of the optical transition radiation for the detection and identification
of individual particles is limited due to the low intensity of the radiation.

We derive in this paper! the spectral formula of the radiation of the longitudinal
capacitor in the framework of the source theory. We suppose that the bunches of charges
are at the ends of the capacitor and the quantity of the total charges is in the accord with
the RLC' oscillation, which manifests in the spectral formula.

5 The source theory formulation of the problem

Source theory (Schwinger et al., 1976; 1970; Dittrich, 1978) is the theoretical
construction that uses quantum-mechanical particle language. It was found that the
original formulation simplifies the calculations in the electrodynamics and gravity where
the interactions are mediated by the photon, or, graviton, respectively.

The basic formula in the source theory is the vacuum to vacuum amplitude (Schwinger
et al., 1976):

(04]0_) = eV, (8)

where the minus and plus signs on the vacuum symbol are causal labels, referring to
any time before and after the space-time region where sources are manipulated. The
exponential form is introduced with regard to the existence of the physically independent
experimental arrangements, which has a simple consequence that the associated proba-
bility amplitudes multiply and corresponding W expressions add (Schwinger et al., 1976;
1970; Dittrich, 1978).

The electromagnetic field is described by the amplitude (4) with the action

W)= /(dw)(dw’)J“(fU)D+w(x —a)J" ('), (9)

C2¢2

!This contribution is the analogue version of the article: M. Pardy, Phys. Rev. A 55, No. 3, 1647 (1997).
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where the dimensionality of W (.J) is the same as the dimensionality of the Planck constant
h. J, is the charge and current densities. The symbol D, (z — 2’) is the photon
propagator and its explicit form will be determined later.

It may be easy to show that the probability of the persistence of vacuum is given by
the following formula (Schwinger et al., 1976):

[{04]0_)]* = exp{—;ImW} = exp{—/ dtdwp%(':ﬂ}, (10)

where we have introduced the so-called power spectral function (Schwinger et al., 1976)
P(w,t). In order to extract this spectral function from Im W, it is necessary to know the
explicit form of the photon propagator D, (x — z').

The electromagnetic field is described by the four-potentials A*(¢, A) and it is
generated by the four-current J*(cp,J) according to the differential equation (Schwinger
et al., 1976)

g 02 n—1
<A—/228t2>/1” M(g‘“’jt nn)J (11)

with the corresponding Green function D,

2
v 1% v n®—1 v
DY = - (9“ + 777“77 > Dy(x—2a'), (12)

where n* = (1,0), u is the magnetic permeability of the dielectric medium with the
dielectric constant e, ¢ is the velocity of light in vacuum, n is the index of refraction of
this medium, and D, (x — z’) was derived by Schwinger, Tsai and Erber (Schwinger et
al., 1976) in the following form:

i o Sln7|X_X| —iw|t—t
D+<:C — X ) 47‘(‘20 /0 dee | | (13)

Using formulas (9), (10), (12), and (3), we get for the power spectral formula the
following expression (Schwinger et al., 1976):

P(w,t) ———/ dxdx'dt'> In %7 fx - x ’cos[w(t—t’)]x
472 n? |x — x/|
n2
ot 0ot 6) = 3.0 3.1 (14
c

Now, we are prepared to apply the last formula to the situations of the two equal
charges moving in the dielectric medium.

6 Radiation of the longitudinal capacitor

While the Cerenkov radiation in electrodynamics is produced by uniformly moving charge
with constant velocity, author (Pardy, 1997) considered the system of two equal charges
e with the constant mutual distance a = |a] moving with velocity v in the dielectric
medium. In this situation the charge and the current densities for this system are given
by following equations:
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0=e[d(x —vt)+(x —a—vt)], (15)

J=ev[d(x —vt)+d(x —a— vit)], (16)

where a is the vector going from the left charge to the right charge with the length of
a = |a] in the system S. This system was used by author to determine the Lorentz
contraction from the Cerenkov spectral formula (Pardy, 1997).

The charge of moving particle was constant. We consider here the situation where a
charge in the experiment is dependent on time, or e — Q(¢) and it is at rest. So, instead
of egs. (15) and (16) we have:

0= Q)[o(x) +d(x —al, (17)

J=0 (18)

However, the problem can be simplified if we consider only the left side of the capacitor
in calculation of the spectral density of radiation. Or,

0= Q(t)d(x), (19)

J=0. (20)

Then, after insertion of eq. (19) and (20) into eq. (14), putting 7 = t' — ¢, we get
instead of the formula (14) the following relation

e
Plwt) = -2 1 / s g e e — %]

472 n? Ix — X/|

Qx, 1)Q(X', 7 +1)5(x)d(x'). (21)

The density of charges on the left and right side of capacitor are evidently periodic,
SO we can write

cos|w(7)]

Q(t) = AsinQt, Q(t') = AsinQ(7 +1), (22)

where A is some experimental constant.
After some modification of the formula (21) with regard to the formula (22), we get:

P(w,t) = _A%?% (TLZU) A% sin Qt /_oo dr cos(wT) sin Q(1 + ) (23)
where
cos(wT) sin Q(7 — t) = cos(wT) [sin(Q7) cos(Qt) + cos(27) sin(§2t)] (24)

So we can write formula (23) as a sum:

P(w,t) = Pi(w,t) + Py(w, 1), (25)

where
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Pi(w,t) = —ﬁ% (n;;) A? sin Qt cos Ot /_O:O dr cos(wT) sin(27) (26)
Py(w,t) = _%ﬂ% <ncw> A? sin(Qt) sin(wt) /O:O dr cos(wT) cos(27) (27)

We have for T-integrals

o0 _ _ [sin(Q —w)r  sin(Q+w)T]”
Lm dr cos(wT) sin(Q7) = [ 20— o) + 20+ w) ] =1 (28)
o0  [sin(Q+w)r  sin(Q-w)r]T
[wdTCOS(wT)COS(QT)—— [ 20+ w) + 20— w) ]_00—1'2 (29)
So, with regard to eqs. (26)—(29) we have
P(w,t) = Pi(w,t) + Py(w,t) =
[—4&;252] (n;u) A?sin(Qt) [sin(Qt) [ + cos(Qt) 1) (30)

Now, the problem is only to evaluate integrals I, Is using the corresponding regular-
ization technique. Nevertheless, the fundamental information of the original longitudinal
capacitor effect is involved in eq. (30).

7 Discussion

We have calculated the spectral form of the radiation of RLC' circuit with the longitudinal
capacitor. It depends on the dielectric constant n of the capacitor medium. The defect in
medium is involved in the spectral form and can be compared with the original medium.
Such comparison is the analog of the Heyrovsky-Ilkovi¢ procedure in the quantum electro-
chemistry (Heyrovsky et al., 1965).

We have considered only the RLC' circuit where the components of it are all in series
with the voltage source, or in the form (R — L — C' — v). The generalization to the more
complex situation was not considered.

We have demonstrated that in the case of the system of two equal bunches of charges,
the new original effect was realize which was not still considered in theory and experiment.
After performing the experiment with the RLC' circuit the unique effect will be definitely
confirmed.

We have not considered for the sake of simplicity the radiative corrections to the
photon propagator and in order to get the modified power spectral formula of the emitted
radiation. However, the radiative corrections have meaning for the gamma photons rather
than the optical ones. Nevertheless, the possibility of the existence of the gamma radiation
can be considered as the relevant physical effect.

The experiments suggested by us are feasible in the sense that the bunches of charges
are generate in RLC' circuit and therefore it is not necessary to prepare substantially
the new arrangement of the equipment for the verification of the new effects. Our result
represents the synergism of the invention and the discovery of the new effect. We hope
that experiments with the RLC' circuit with the longitudinal capacitor will be sooner or
later performed by all electronic laboratories over the world.
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The article forms the preamble of the future investigation of electronic systems (Nillson
et al. 2008) and it will be, no doubt, the integral part of such institutions as Bell
Laboratories, NASA, CERN and all laboratories over the world.
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Abstract

The Schrédinger equation with the nonlinear term —b(In |¥|?)¥ is derived in the frame-
work of the Dirac heuristics. The particle behaves classically in case the mass of it is infinite.
The nonlinear term is crucial and involves new physical constant b. The constant can be
measured by the same methods that were used in the case of the Casimir effect (Spaarnay,
1958; Tabor et al., 1969). Of course, the experimental procedure is based on well educated
experimenters. The new experiments, different from the Zeilinger ones, are proposed, with
Faraday simplicity, for the determination of this new very small constant b. The article is
the extended and perfectionized version of the articles by author (Pardy, 1993; 1994; 2001).

1 Introduction

The non-Godelian incompleteness of quantum mechanics was introduced by Einstein, Podolsky
and Rosen (EPR) in his well known article (Einstein et al., 1935), where they argued that the
description of physical reality provided by quantum mechanics was incomplete.

The EPR thought experiment involves a pair of particles prepared in an so called entangled
state. Einstein, Podolsky, and Rosen pointed out that, in this state, if the position of the
first particle were measured, the result of measuring the position of the second particle could
be predicted. If, instead, the momentum of the first particle were measured, then the result
of measuring the momentum of the second particle could be predicted. They argued that no
action taken on the first particle could instantaneously affect the other, since this would involve

information being transmitted faster than light, which is forbidden by the theory of relativity.
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This contradicted the view associated with Niels Bohr and Werner Heisenberg, according to
which a quantum particle does not have a definite value of a property like momentum until the
measurement takes place.

While the EPR paradox is solved continuosly many years without rigorous result (Schnabel,
2022), there is the crucial incompleteness of the Schrodinger equation. Namely the nonexistence
of the classical limit of this equation for the infinite mass of a particle. We here investigate
this problem using the nonlinear Schrodinger equation with the logarithmic correction and the

adequate new constant.

2 The nonlinear wave mechanics

Many authors have suggested that the quantum mechanics based on linear Schrédinger equation
is only an approximation of some more nonlinear theory with the nonlinear Schrodinger equation.
The motivation for considering the nonlinear equations is to get some more nonstandard solution
in order to get the better understanding of the synergism of wave and particle.

The ambitious program to create nonlinear wave mechanics was elaborated by de Broglie
(1960) and his group. Bialynicki-Birula and Mycielski (1976) considered the generalized
Schrédinger equation with the additional term F(|¥|?)¥ where F is some arbitrary function
which they later specified to —b(In |¥|?), b > 0. The nonlinear term was selected by assuming
the factorization of the wave function for the composed system.

The most attractive feature of the logarithmic nonlinearity is the existence of the lower energy
bound and validity of Planck’s relation £ = hw. At the same time the Born interpretation of the
wave function cannot be changed. In this theory the estimation of b was given by the relation
b < 4 x 10~ %V following from the agreement between theory and the observed 25 — 2P Lamb
shift in hydrogen. This implies an upper bound to the electron soliton spatial width of 10 pum.

Shimony (1979) proposed an experiment which is based on idea that a phase shift occurs
when an absorber is moved from one point to another along the path of one of the coherent
split beams in a neutron interferometer. In case of the logarithmic nonlinearity Shull at al.
(1980) performed the experiment with a two-crystal interferometer. They searched for a phase
shift when an attenuator was moved along the neutron propagation direction in one arm of the
interferometer. A sheet of Cd, 0.086 mm thick, was used for the absorber.They obtained the
upper bound on b of 3.4 x 10~!3eV which is more than three orders of magnitude smaller than
the bound estimated by Bialynicky-Birula and Mycielski (1976).

The best upper limit on b has been reported by Géhler, Klein and Zeilinger (1981) who
has been searched for variations in the free space propagation of neutrons. 20 A neutrons were
diffracted from an abrupt highly absorbing knife edge at the object position. By comparing the
experimental results with the solution to the ordinary Schrédinger equation they were able to
get the limit b < 3 x 10~eV, which corresponds to an alectron soliton width of 3 mm. The

similar results was obtained by the same group from diffraction a 100 pm boron wire.
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To our knowledge the Mossbauer effect was not used to determine the constant b although
this effect allows to measure energy losses smaller than 10~ *2¢V. Similarly the Josephson effect
has been not applied for the determination of the constant b.

We see that the constant b is very small, nevertheless we cannot it neglect a priori, because
we do not know its role in the future physics. The corresponding analog is the Planck constant
which is also very small, however, it plays the fundamental role in physics.

The goal of this article is to give the new derivation of the logarithmic nonlinearity, to find the
solution of the nonlinear Schrédinger equation of the one-dimensional case and to show that in
the mass limit m — oo we get exactly the delta-function behavior of the probability of finding the
particle at point x. It means that there exists the classical motion of a particle with sufficient
big mass. The nonlinearity of the Schrodinger equation also solves the colaps of the wave
function and the Schrodinger cat paradox. We will start from the hydrodynamical formulation
of quantum mechanics. The mathematical generalization of the Euler hydrodynamical equations
leads automatically to the logarithmic term with b > 0. The article is the modified articles by
author (Pardy, 1993; 1994; 2001).

3 The derivation of the nonlinear Schrodinger equation

We respect here the so called Dirac heuristic principle (Pais, 1986) according to which it is
useful to postulate some mathematical requirement in order to get the true information about
nature. While the mathematical assumption is intuitive, the consequences have the physical
interpretation, or, in other words they are physically meaningful. In derivation of the logarithmic
nonlinearity we use just the Dirac method.

According to Madelung (1926), Bohm and Vigier (1954), Wilhelm (1970), Rosen (1974) and
others, the original Schrodinger equation can be transformed into the hydrodynamical system

of equations by using the so called Madelung ansatz:

U = \/nen”, (1)

where n is interpreted as the density of particles and S is the classical action for i — 0. The
mass density is defined by relation ¢ = nm where m is mass of a particle.
It is well known that after insertion of the relation (1) into the original Schrodinger equation
iha—\p = —h—zA‘If + VU (2)
ot 2m ’
where V is the potential energy, we get, after separating the real and imaginary parts, the

following system of equations:

95 1 2, M AYR

E%-%(VS) —i—V—%\/ﬁ (3)
on )
e +div(nv) =0 (4)
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with

_vs
-V

v
Equation (3) is the Hamilton-Jacobi equation with the additional term
N
T om n’

which is called the quantum Bohm potential and equation (4) is the continuity equation.

(6)

After application of operator 7 on eq. (3), it can be cast into the Euler hydrodynamical
equation of the form:

g:+(v-V)v: —%V(v+n). (M)

It is evident that this equation is from the hydrodynamical point of view incomplete as a

consequence of the missing term —o~!Vp where p is hydrodynamical pressure. We use here this

fact just as the crucial point for derivation of the nonlinear Schrodinger equation. We complete

the eq. (7) by adding the pressure term and in such a way we get the total Euler equation in

the form:

m(aa‘tf—i-(v-V)v) =-V(V+V,)—-VEF, (8)

where

1
VF = —Vp. 9)
n

The equation (8) can be obtained by the Madelung procedure from the following extended

Schrédinger equation

ov h2
h— = ——— AU U+ FU 1
i T o + V¥ + (10)

on the assumption that it is possible to determine F' in term of the wave function. From the
vector analysis follows that the necessary condition of the existence of F' as the solution of the
eq. (9) is rot grad F = 0, or,

rot(n~'Vp) = 0, (11)

which enables to take the linear solution in the form

p=—bn=—b¥? (12)

where b is some arbitrary constant. We do not consider the more general solution of eq. (11).

Then, from eq. (9) i.e. grad F' = a we have:

1
F:/aidxi:—b/—dn:—bln\\I/\Q, (13)
n
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where we have omitted the additive constant which plays no substantial role in the Schrodinger
equation.
Now, we can write the generalized Schrodinger equation which corresponds to the complete
Euler equation (8) in the following form:
oV h?

L . 2
ihor = =5~ AU+ V¥ — b(In|T) V. (14)

Let us remark that the stochastic derivation of the nonlinear equation (14) was given by
Lemos (1983). However, the author (Pardy) derivation is more attractive from the pedagogical
view of point.

Let us approach the solving eq. (14).
4 The soliton-wave solution of the nonlinear Schrodinger equa-
tion

Let be ¢, (Im ¢ = 0), v, k,w some parameters and let us insert function

U(z,t) = cG(x — vt)ehrit (15)

into the one-dimensional equation (14) with V' = 0. Putting the imaginary part of the new

equation to zero, we get

_
_m

v (16)

and for function G we get the following nonlinear equation (the symbol ' denotes derivation with

respect to £ = x — vt):

G" + AG + B(InG)G = 0, (17)
where
2m 9 2m 9
4mb

After multiplication of eq. (17) by G’ we get:

1 2 ’ A ) / G2 G2 ' -
or, after integration
B
G”? = —AG? — BG*InG + EGQ + const. (21)
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If we choose the solution in such a way that G(co) = 0 and G'(c0) = 0, we get const. =0

and after elementary operations we get the following differential equation to be solved:

dG
=d 22
GvVa—BlnG & (22)
where
B

Eq. (22) can be solved by the elementary integration and the result is

G =ebe TETD) (24)

where d is some constant.
The corresponding soliton-wave function is evidently in the one-dimensional free particle

case of the form:
\I/(:E, t) _ Ce%e—g(m—vt—kd)Qeik:p—iwt' (25)

5 Normalization and the classical limit

It is not necessary to change the standard probability interpretation of the wave function.

It means that the normalization condition in our one-dimensional case is

/ VU dr = 1. (26)
—o0

Using the Gauss integral

o —\2g2 \/7?
de = Y— 27
/0 N dp = YT (27)

we get with A = (%)%

1
2 20 B2
= (= 2
¥ = () (28)
and the density probability ¥*W = §,,,(€) is of the form (with d = 0):

MO _me? 2b

It may be easy to see that d,,(§) is the delta-generating function and for m — oo is just the

(29)

Dirac d-function.
It means that the motion of a particle with sufficiently big mass m is strongly localized and
in other words it means that the motion of this particle is the classical one. Such behavior of a

particle cannot be obtained in the standard quantum mechanics because the plane wave
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eikxfiwt (30)

corresponds to the free particle with no possibility of localization for m — oo.
Let us still remark that coefficient ¢? is real and positive number because it is a result of the

solution of eq. (28) which can be transformed into equation (z = c?)

17" = const. (31)

6 The principle of superposition

The principle of superposition is in nonlinear theory broken. If ¢; and @9 are two different
solution of the nonlinear Schrodinger equation then the linear combination ¢ = ay; + by where
a and b are the arbitrary constants is not the solution of the same equation because of its
nonlinearity. In other words the original principle of superposition of the standard quantum
mechanics is broken. The consequence of the breaking of the principle of superposition is the

resolution of the Schrédinger cat paradox (Glauber, 1986).

7 The determination of the constant b by experiment

After insertion of the function

V(x,t) = exp — [i(E/h)t]o(x) (32)

into Eq. (14), we get, in the one-dimensional case,

¢ + k¢ =Deln|g], (33)
with
2mE 4mb
2

We suppose that the approximate solution of Eq. (33) is of the form

¢(x) = Asin ke, (35)

where A and k are to be determined. For |sinkz - In [A|| > |sin kz - In | sin k||, we get

(k> — k*) = DIn|A| (36)

and, from the boundary conditions ¢(0) = ¢(L) = 0 and from the normalization condition of

the wave function on the space interval (0, L), we get

o(x) = \/zsin n%w (37)
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The corresponding energies of the stationary states then are

R
" o2

The last formula indicates that it is not possible to determine the constant b spectroscopically,

2
nz—blgz; n=123,.. . (38)

because relation hw = E,, — E,, does not contain the constant b.

On the other hand, the force between boundaries, due to the the existence of the particle in
the box, is F = —0F/JL, i.e.,

2_2
P2 0
mL3 L

for one particle in the box, and NF;, for the N noninteracting particles in the box. It can in

(39)

principal be measured by the same methods that were used in the case of the Casimir effect
(Spaarnay, 1958; Tabor et al., 1969). Of course, the difficulties will be greater than in the case
of the Casimir effect.

The other possibility for the measurement of E,, one which is here considered for the first
time, is to consider the following experiment: Two rods with square cross section, are given,
the near ends being at the distance L apart and forming a potential box of width L. Suppose
particles are impinging on the rods in the locality of the boundary of the gap and are reflected.
It is evident that the resonance absorption of particles by the gap occurs for a velocity that is
determined by the equation

%nwg:

where v, is the velocity perpendicular to the plane of the gap. If the source of particles is fixed

E,, (40)

to the rotating disk, then the velocity of the emitted particles can be continuously changed in
order to get the resonance velocity, just as in case of the Mossbauer experiment (Mossbauer,
1958) , and in such a way that it gives the possibility for determination of the constant b.

For i=1.05 x 10734 J, L = 107" m, m = 1,67 x 107%"kg, b = 3.3 x 107 eV = 3.3 x 1.6
x 10734J, n = 10, , we get E1g = 3,25 x 10725 - 8.87 x 10733J.

In this calculation we have used the results of the interferometric search for the nonlinear
term in the Schrédinger equation of Shull et al. (Shull et al., 1980) and Géhler et al. (Géahler
et al., 1981), who got the upper limit of b of < 3.3 x 10~ 1%eV.

8 Discussion

We have seen that the introduction of the logarithmic nonlinearity in the Schrédinger
equation was logically supported by the fact that the nonlinear Schrédinger equation gives
results which are physically meaningful. We have obtained the correct mass limit of the wave
function.

The further strong point of the nonlinear Schrédinger equation (14) is the result (16) which

is equivalent to the famous de Broglie relation
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A= (41)

because of A\ = 2w /k = 2w(h/mv) = 2n(h/27)(1/p) and it means that de Broglie relation is
involved in this form of the nonlinear quantum mechanics.

The nonlinear equation (14) has also the normalized plane-wave solution

1 . .
\I/(.T,t) = Eezk‘l’—lwt. (42)

After insertion of eq. (33) into eq. (14), we get the following dispersion relation:

h2k2

hw = bln(2 43
w=""" 1 bin(an), (43)

from which the relations follows:
hw=0bln(27); k=0 (44)

and
. 12m

k=+i ?bln(%r); w = 0. (45)

It is no easy to give the physical interpretation of eqs. (44) and (45) and so we cannot say
that the plane-solution of the nonlinear Schrodinger equation is physically meaningful. Only
the soliton-wave solution of the nonlinear Schrédinger equation can be taken as relevant. Only
this solution is suitable for the physical verification. The possible new tests of the nonlinear
quantum mechanics are discussed in the author article (Pardy, 1994).

The generalization to the motion of particle in the electromagnetic field with potentials
o(x,t) and A(x,t) can be performed by the standard transformation

?V%?V—C)M&Q (46)
and adding the scalar potential energy ¢(x,t) in the Schrodinger equation for the free particles.
According to Bialynicky-Birula et al. (1976), the solution of the equation in this case can be

taken in the form

U(x,t) = eiG(x — u(t)), (47)

where function G is necessary to determine. In the similar form the problem was yet solved
(Barut, 1990).

Kamesberger and Zeilinger (1998) have given the numerical solution of the original
Schrédinger equation and this equation with the nonlinear term —b(In|¥|?)¥ in order to vi-
sualize the spreading of the diffractive waves. When comparing the evolution patterns of the
nonlinear case with the linear one, one notices that the maxims are more pronounced in the non-

linear solution. It can be understood as a mechanism compressing the wave maxims spatially.
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In the quantitative comparison of the both cases this enhancement of the maxims and minims
can be seen very clearly.

Although we have given reasons for the introducing of the nonlinear Schrédinger equation
it is obvious that only the crucial experiments can establish the physical and not only logical
necessity of such equation. In case that the nonlinear Schrédinger equation will be confirmed

by experiment, then it can be expected that it will influence other parts of theoretical physics.
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Abstract

Orthodox physics makes extensive use of number relation mathe-
matics such as mapping, probability, and infinite series. This math-
ematics is devoid of causative relations. A method to implement D.
Hume’s philosophy of causation and time is suggested. The method is
applied to Newton’s laws, the Faraday equation, and the Scalar The-
ory of Everything (STOE) Universal Equation. Including causation
in physics modeling can result in increased understanding of physical-
ity and new insights, which have been observed. The obfuscation of
mathematics may be removed from physics by finding the cause—effect
of observations.

keywords: causation, time, STOE, Newton.

1 Introduction

Conceiving of causation as a physical reality is part of intuitive thinking.
Physics has increasingly used mathematics formalism to describe the uni-
verse and observations. Hodge [9, 18, 19] suggested the mathematics used
by humans derived from the real physics of a very complex process in the
universe and causation could be actualized in the equations by a modification
of the equals sign. The linking of mathematics methods to physics has in-
creased the usefulness of physics to better predict outcomes of observations.
However, the more complex postulates and the accompanying mathematics
reduces causality concepts and increases physical obfuscation. Hodge [18, 19]

*E-mail: jchodge@frontier.com
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1 INTRODUCTION

discusses several mathematics operations and constants that seem devoid of
physicality and discusses causality and determinism.

The equations prior to ca. 1900 can be viewed as suggesting causation.
However, the equations post ca. 1900 have increasingly changed to assign-
ment and calculating operations of mapping, probability, and infinite series
[3]. The fundamental problem is that the idea of causation has been increas-
ingly ignored.

Adlam [1] suggested a “strong causation” model which had the time de-
pendence as a signal that travels from the cause to the effect.

Newton [22]; Hodge [16] defined three types of body “mass” character-
istics as weight, inertia, and gravitation. He then used the idea of “forces”
to state his three laws of motion. Later, Newton [23] suggested an aether

medium which transmitted forces induced in the medium (gravitational mass).

The gradient of the aether medium impinging on a body induces (weight
mass). The “forces” were abstractions for the purpose of calculating.

Kinsler [20, 21, and references therein| suggested the highest—order time
derivative should be regarded as the effect in a causation equation. He applied
this understanding to the Faraday’s Law:

VXE = —8,B, (1)

where E is the electric field, B the magnetic field, and 0; is the time deriva-
tive. The electric field variation causes the changes in the magnetic field.
However, he discussed the apparent disagreement between the causality ap-
parent in the experiments and the causality interpretation of his mathemat-
ical model. The effect of causation is a term or parameter in an equation.
The STOE considered the plenum density p obeyed the heat equation.
This was successfully applied to the microwave background temperature [6].
The plenum flows from points of higher p to points of lower p. The rate of
decrease of p varies with direction and the rate of amount of p crossing an
element of spherical surface is proportional the greatest rate of the decrease
6p. The proportionality constant is conductivity that is related to Maxwell’s
equations. So, several bodies in a volume each decreases the p. At short
distance from the center of these bodies, the p varies laterally in addition
to radially from the center. So, at a distance from the bodies, an equal
potential p surface is formed spherically around the center of bodies. This is
the Spherical Principle. The Spherical Principle applies after some distance
from a body (hod). That is, it does not apply at less than the atomic scale
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1 INTRODUCTION

in bodies nor close (within 10s of AU) to Sources and Sinks.
Hodge [16] suggested a Universal Equation which is quoted (except for
the equation numbering) here:

The plenum density at all points p,, in the universe is the sum
of the effects of all galaxies and all hods,

Nsource 3 Nsink
€Z

/’7,
pp = Ko ) ;_KnZﬁ
i=1 't j=1 "7
N ods
B (2& _ W) exp It
k=1 Tk AT
>0 (2)

where K., K, and Kjp.gs are constants that relate the relative
influence of the Sources, Sinks, and hods, respectively; ¢;, n;, and
mg are constants that relate the value of a measurable param-
eter such as a galaxy’s B-band luminosity or hod gravitational
effect for Sources, Sinks, and hods, respectively; r;, r;, and rj, are
distances from the center of each component to the point being
evaluated; Ar and t; are wave characteristics generated in the
plenum by moving hods. The Ar and ¢, depend on the p, [7].

The p as the r increases, like a fluid, becomes smoothed in the
direction perpendicular to r. This is the “spherical principle”.
The number of hods appear as if they were concentrated at the
center of the structure (center of mass) as r increases beyond a
minimum value. The Kj,qs term looks like the gravitational mass
effect in Newtonian scale observations.

The K. and K, terms become predominate on cosmological
scale observations.

The inclusion of all Sources, Sinks, and matter means the
STOE is a Machian model.

Note the r values are for the determination of distance for the
p calculation. Therefore, the time required for a change in r to
travel through the plenum determines the position of the emitting
object for the calculation of p at a point. The change-in—r wave
can be very much faster than the speed of light [26].

The divergence of p, is proportional to a force f; that acts on
matter and directs a hod,
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1 INTRODUCTION

Nhodst

fo=Ka Y muoa(mi; @ V)i, (3)
=1
where my,oq is the surface area of a hod that is the same for all
hods and 77; is the unit vector perpendicular and centered on the
hod’s surface. .
For matter,

fo = Gamy Vp,, (4)

where the G is a proportionality constant analogous to the grav-
itational constant G without the m;/mg value. The m,, is experi-
enced as the effective surface area of the particle, and the familiar
negative sign is included in the ﬁpp.

Because electromagnetic signals speed is that of light, electro-
magnetic signals are hods [14]. The amount of plenum captured
by a hod is constant and is the cause of m; of bodies. Photons are
a column of hods [7]. Because hods are two dimensional, hods and
photons experience no impressed force in their direction of travel.
That is, for smaller than electron structures such as photons or
neutrinos, there can be directions with varying force depending
on direction and m, = 0 in the direction of travel. Therefore,
they travel at the maximum allowed speed of other bodies.

The structure of baryonic matter has hod surfaces facing all
three directions such that the effective surface area is less than
the number of hods times myoq [10].

The inverse mapping produces the movement of a body:
= )

my

a=

where m; # 0 because it is the captured plenum around the hods
in the body and @ is the acceleration of the body. Reference
frames result when some terms of Eq. 2 are ignored for calculation
simplicity.

Newton’s three masses are (1) my, is the effective surface area
on which the f, is exerted, (2) m; is the captured plenum which is
proportional to the number of hods in a body, and (3) m, is the
deformation of the plenum caused by the hods and is proportional
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2 CAUSALITY AND TIME MATHEMATICS

to the number hods in a body. Note the number of effective hods
vary by type of assembly (photon, neutrino, or baryon [10]).

Physicists have been struggling to find a fundamental approach to uniting
cosmology and quantum worlds. Physics modeling could be aided by finding
causality relations beyond the mathematics [4].

This paper suggests restoring the causality to physics mathematics is a
necessary requirement. The Scalar Theory of Everything (STOE) demon-
strates the type of postulate changes required [16]. Section 2 discusses how
to show causality and what time is in physics mathematics. Section 3 dis-
cusses three examples of applying causality mathematics and the changed
physicality understanding resulting from the application. The discussion
and conclusion are in Section 4.

2 Causality and time mathematics

Hodge [18] suggests the basic functioning of the universe is based on our daily
experiences. Humans’ experience of the universe attributes the witnessed
effects as being due to some cause. The understanding of the link between
cause and effect offers greater ability to survive. Causality becomes more
intuitive. So, if all effects may be modeled as causative, human understanding
may be advanced.

Our experience in the macroscopic world results in our intuition as a base
for expanding our knowledge. The Fractal (self-similar) Principle posits the
processes in humans’ classical scale are repeated in other size scales. Physics
may then seek analogy from our intuition about how the universe functions.
The trial-and—error method of problem solving has been successfully used by
physics [8]. It is more productive than other methods for complex problem
solving.

The universe exists now and only now (the NOW). Our brain configura-
tion suggests there was a different NOW in what we perceive as antecedent
to NOW. Our memory has taken something akin to a picture of a differ-
ent placement of objects (bodies) than currently seen. Thus, our method of
dealing with this is to consider that positions and things change. So, our
intuition suggests change and a link from antecedent to the consequence of
NOW as suggested by D. Hume [5]. Time is created in our minds and is
measured by passage of events such as the ticking of a clock or motion of
heavenly bodies. With time comes the modeling of causation as a link.
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3 F CAUSALITY

Whether time and causation exists is one philosophical discussion. If
we humans are to survive, humanity has linked an ability to predict future
conditions to our survival. Therefore, physics should include causation in
our models [18; 5].

3 f causality

Define f as a causal factor or term in equations. If f is on right hand side
(RHS) of an equation, it is an effect. If f is on left hand side (LHS) of an

equation, it is a cause. The “=" sign equates the calculated number with
units of measure on each side of equations.

3.1 Newtonian Force

The Newtonian suggestion of “force” as the f was an abstraction which
allowed the relation of measurable acceleration to measurable weight and
measurable gravitational attraction of bodies. Interpreting f as a causative
agent yields Newtonian causation in his physics by a slight re-arrangement
of the equations:

GM,m, , =
— T =fe (6)
r
or .
fe = weight  If the mass is restricted, (7)
fé =m;d If the mass is non — restricted, (8)

where G is the gravitation constant, M, is the gravitation mass of a body,
my is the gravitation mass of a second body, ' is the radial distance between
the centers of mass of the bodies, and fé is the causative action of M,, a
is the observed acceleration of another body, and m; is a proportionality
constant that is a characteristic of the second body called inertial mass.
“Non-restricted” means free to change the r - move.

The suggested interpretation is the left side of Eq. 6 CAUSES the f;
and the f; causes the movement @ of the second body. The G and m; are
proportionality constants to make the numbers equate (“="). That is, the
cause is specifically acknowledged in the physics math that has yielded the

Intellectual Archive Vol. 11, No. 4, October - December 2022

24



3 F CAUSALITY

recognition that there are other physics being described. Whereas, from the
equality of numbers statement:

GM,

r3

T =da, 9)

where the physics of causality is lost. Among other mysteries are the
issue of inertia, the need to postulate rather than derive the mg, o< m;, and
the issue of intervening causal contact (instantaneous action-at-a-distance -
not propagation 1) that our senses suggest.

3.2 Farada’s Law

Faraday’s Law (Eq. 1) as usually stated omits considerable physics as the
experiments suggest. The first is Faraday’s experiment wherein he used a
battery to form a current in a coil that then was brought close to another
coil where a voltage was induced. So, the current of E caused a force which
then caused a “magnetic field” Bpy with f = j}M

VXE = —fou
Jem = 0,Bgwm, (10)

There is another experiment wherein a moving permanent magnet with
f = fu and a permanent magnet field Bpermanent-

8thermanent = _fM

This causative statement suggests separate experiments [11; 12; 13; 14].
There was something wrong with Maxwell’s equations when examining prac-
tical applications. I concluded that Maxwell’s equations are misinterpreted.

For example, the Biot-Savart experiment is interpreted as the first part
of the causative Eq. 10 and Ampere’s equation and is how the magnetic
constant p is measured. The length [ of a bar is the length in the Biot-Savart
equation. Thus, because the assumption that the magnetic field is emitted in
all direction of each element of bar length, the integration is around the entire

las used herein, “propagation” includes contact and causation.
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3 F CAUSALITY

circuit. So, experiments found the [ is not the length of the current flow, but
the overlap distance L - a redefinition of [ [12; 13]. So, the equation where
the Biot-Savart or Ampere’s integration is around a loop is inconsistent with
experiment.

Next, apply this to the current flowing in a loop that produces a “mag-
netic field” (Ampere’s equation). The field in the center of the loop is as
suggested by Maxwell’s equations. However, close to the side of the loop, the
overlap L changes and the data deviates from Maxwell’s equations. But the
electric current induced (Faraday’s law) by a moving (permanent) magnet
as measured by the voltage is the same wherever in the loop the magnet
moves [14]. Thus, Faradays law and Ampere’s law are not referring to the
same type of magnetic field [3]. Thus we arrive at a source of the Faraday
paradox (or the moving magnet and conductor problem) that is one of the
experiments that resulted in the Special Theory of Relativity (SR) [17].

Note about speeds of interaction/causation: The Biot-Savart set-up is
like a radio antenna. The speed of the emitted signal is the speed of light c.
The STOE suggests this is of photons being emitted straight out of the wire.
The speed of gravity [26] and the speed of the coulomb force [25] is > 105¢
and is the speed of the magnetic field from magnets. So, the speed of the
signals becomes important in the consideration of causality. This different
speed should be included in the criteria of causation. A signal must be sent
from the cause to the effect that may replace the time order. Indeed, different
observers (the SR concern) may observe different time orders.

3.3 STOE universal Equation

The Scalar Theory of Everything (STOE) defines a “strong causation” in
which a body causes a change in the plenum density p that propagates to
impinge a 6,0 to affect another body. There is only one field p and one force
6p for all effects.

The STOE’s Sources, Sinks, and hods cause changes in the plenum by
contact (following Hume [5]). The plenum p adopts the Spherical Principle
starting at some distance from the cause. Unlike Newtonian physics, the
p change then propagates at superluminal speed from the cause. This is
“strong causation”. The f of causes are €; K, = fsurcei for the i™® source,
1; Ky = fankj for the j sink, and Kjoqsmg cos (22 — 1) exp @) = fi a4y,

)
for each hod. These cause changes in p that are then propagated to a point:

Intellectual Archive Vol. 11, No. 4, October - December 2022

26



4  DISCUSSION AND CONCLUSION

N, Nsink Nhod
o= fsourcei = fsinkj =y fhodk = p
i=1 T =1 Tj k=1 Tk

> 0, (12)

When the p change reaches a hod, it exerts a force fs on the surface area
of the hod. Newtonian mechanics suggest the action of the gravitational force
is on the 3 dimensional body not the surface area. Yet the Spherical Principle
is of a (spherical) surface expanding potential to give the r~! dependence.
The p then causes a force on the hods in a body:

Nhoast

Kg Z Mo (T ® V pp1)Ti = f, (13)
=1

Therefore, the r terms include a time of travel factor to reflect the position
of the emitter when the p change was started. For distances less than astro-
nomical, this seems ignorable or instantaneous [25]. However the idea that
there is a time delay was key in understanding light (photon) interference
[7].

The causation loop causes plenum changes that propagate at superlumi-
nal speed to other bodies and cause a Newtonian like force on the other body.
All interactions occur at superluminal speeds. In this sense, all interactions
are non-local.

Because the STOE postulates the reality of the plenum, the measurement
of p directly seems unfeasible. That is our measurement instruments measure
hod interactions.

4 Discussion and Conclusion

Whether symmetry along with structure is a fundamental part of a causation
model is still unclear.

The present suggested causation method considers forces rather than en-
ergy. This allows the incorporation of dissipation such as friction as a resistive
force. The energy methods have difficulty incorporating dissipation. Causal-
ity violates conservation laws. By basing physics on causative processes,
mathematics on the classical (our everyday) scale, and a self-similar princi-
ple; physics models could be more comprehensive, easier to understand, and
more useful [24]
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The Hume “necessary connection” in the Newtonian model is that both
masses are part of the causal implementation. This is because of the re-
quired instantaneous action. That is the bodies are physically linked. The
STOE considers the causative agents are physically connected to the plenum.
The causal force is then a signal that propagates at a finite speed to direct
other bodies. This signaling is required to describe the photon (a particle)
interference experiments of Young, Afshar [2], and Hodge [7; 15].

A method to implement D. Hume’s philosophy of causation and time is
suggested. The method is applied to Newton’s laws, the Faraday equation,
and the Scalar Theory of Everything (STOE) Universal Equation. Includ-
ing causation in physics modeling can result in increased understanding of
physicality and new insights, which have been observed. The obfuscation
of mathematics may be removed from physics by finding the cause—effect of
observations.
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Good and Evil from the Point of View of Physics
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Abstract

The article analyzes the concepts of "good" and "evil" from the point of view of physics. Although the physical
concept of “entropy” as a measure of disorder was the first candidate who could serve as the physical basis of these
ethical concepts, in fact it is not suitable for this purpose. However, the “entropic potential of the event” Z (T, A)
that describes the impact of the event A that occurred in the moment Tp in the system R to the entropy of this
system at the future moment T (T > To) is well suited for our analysis. The article describes methods for calculating
the “entropicC potential of the event” for certain real-life events and discuss several other related topics, such as

CLINNT3

“time factor”, “averaging” and “universality”.

Key words: ethics, good, evil, entropic potential of the event, entropy.

BBenenne

Uto ecTh 00IIEro ¢ TOYKH 3PSHUS u3uKky B CISAYIOMUX COOBITHIX:

a. Komanup nosydaer npuka3 oOCTpENsTh TOPOL

b. KTo-To cpbIBacT LBETOK B HavaJje JieTa

C. B opranusme denoBeka pacTeT pakoBas OIyX0Jb

d. Jlocock youT 110 IyTH Ha HEPECT

€. TyuHblil 4eI0BEK €CT HE310POBYIO MUILLY

?

B ob6nactu amuku 3TH COOBITUS MOXKHO CIPYNIUPOBaTh U 0003HAYUTH KaK JpaMbl pa3HOTO
Macmrtaba. OHaKO MOXKET JIM @husuxa CrpyNIupoBaTh BCE 3TU COOBITUS U HAWTU B HUX 0011IKe
yepTel? B ¢u3nke ecth BeIMUMHA, Ha3bIBaeMasl «3HTPONUEI», KOTOpas, Ha MEPBBIA B3I
Mor1a Obl [TOJIONTH B KaUeCTBE CBOICTBA, 00BETMHSIOIIETO BCE CITydau, IEPEUNCIICHHBIE BhIIIE.
Bo Bcex ciydasx paspylI€HUs WM CMEPTH SHTPONMS PACTET, YTO [JEJIaeT €€ IJIABHBIM
KaH/IUaTOM JIJIsl TPYNITHUPOBKH JpaMaTHUHBIX COObITHH (2)-(f) Bhiie. OJHAKO HAa CAMOM JIeie
SHTPONUS HE COBCEM MOAXOAMT JUIsl 3TOW IpynnupoBkU. B ciywasx b u d sHTponus

[P IPNT3 [IPN13

JelcTBUTENbHO pacTeT. OJIHaKO B ciayyasx “a®, “c* u “e* surponus ymenvuaemces. B ciydasx
“c* m “e oHTpomMs yMEHBIIAETCS, TaK KaK YEJIOBEUYECKMH OpraHu3M IpEBpaIacT
HU3KOOPTaHU30BAHHbIE MHUTATENIbHBIE BEIIECTBA M BOAY B 0oJiee BBICOKOOPTaHM30BAHHYIO
Ouosoruueckyro Tkanb. Ho u B ciryyae «a», B COOTBETCTBUU € Teopuel HH(OpMaLUU, SHTPOTIHS
CUCTEMBI YMEHBIIAETCSI B TOT MOMEHT, KOTJa KOMaHUp MOJydaeT MpUKa3 00CTPesITh TOPO/I.

PaccmoTtpum Oonee moapoOHO ciydau a, C U €.
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 Ciuyuaii «a». [Jo mocTymieHuss mpuKaza KOMaHIUp HE 3HaJI, NPUIETCS M UM
o0cTpenuBaTh TOPO WU HET. BepoATHOCTD MOJIydeHus 3TOro Mpuka3a He Obljla paBHA
Hu 0, au 100%, a Haxomwiace Mexay HuMHU. [lomyueHue mnpukaza yBEITHUYMUIO
KOJINYEeCTBO MH(GOpPMAIMK B 3TOW CHCTEME U ClieNiana CUcTeMy Ooiee onmpeaesieHHOH,
YeM J10 NOCTyIIeHUs Ipruka3a. Ciaea0BaTesbHO, SHTPOIIHS CUCTEMbl YMEHBIINIIACh, KAK
TOJIBKO KOMaHAMp MpouuTai npukas. [IoHsITHO, yTO mo3xe, Korja HauHeTcs obcTpen
ropoja, pocT HTPONUHU OyJaeT orpoMHbIM. HO HEmocpencTBEeHHO B MOMEHT IpPUXOa
MpUKa3a SHTPOIUSL YMEHBIIACTCS.

 Cuyuaii «c». TpyaHo MHOBEpUTb, HO POCT PAKOBOM OMYXOJIM — 3TO MpOIiecc,
CHWXKAIOLIMK DSHTPONUI0O B OpraHu3Me denoBeka. OH mpeBpamaeT MeHee
OpTraHU30BaHHBIC MMUTATEIBHBIC BEIIECTBA M BOAY, OTPEOIIsieMbIe YEITOBEKOM, B Oojee
OpPTraHU30BAHHBIA U PACTYIINK OMOJIOTHIECKUI MaTEepUa OITyXOJIH.

* Takas ke cuTyauuss ¢ NpuMepoM «e». YermoBedeckoe Teno IpeBpaliaeT caxap u
MUIIEeBbIE KpacUTeNnu, cojaepxkamuecs B KoHdeTe, B Oolee OpraHu3OBaHHBIC
OMOJIOTUYECKHE MOJIEKYJIBI B OpraHM3ME YeloBeKa. T.e. HENMOCPEATBEHHO B 3TOT

MOMCHT SHTpPONHA YMCHBIIACTCA.

Kak Buaum, ¢usndyeckoe CBOHCTBO <«QHTPONHUSA» HE BIOJHE MOJIXOAUT IS
IpyNIUPOBKHU ciiydaeB (a) — (€) kak coObITuil pocta s3HTponuu. C Opyroil CTOPOHBI, Mbl
SMOILIMOHAIBHO MapKUpyeM Bce 3TU (a) — (€) COOBITHS KaK «IUIOXHE», MOCKOJIbKY H3-3a
HUX yXYJIIaeTcs MpUpoJia, OOIIECTBO U )KU3Hb JIFO/IEH.

Ecnu yBennueHue SHTPONUU He MOAXOIAMT I TPYIITUPOBKU 3TUX CIydaeB, MOXKET JIH
(u3MKa NPEATIOKUTh YTO-TO €1le /IS TPYNIUPOBKU? MBI Takke MokeM nepedpa3upoBarhb
3TOT BOIPOC MO-APYTOMY: Umo makoe 000po u 310 ¢ mouxku 3penus Gusuxu? MoxeT nu
¢u3nKa MpeIOKUTh OIPENICIEHHOEe CBOMCTBO JJIsi ONUCAaHUS M MaTeMaTU4eCKOro

pasnuuenus ao6pa u 3na? Vinm 370 HeBO3MOXKHO?

1. Anaau3

1.1 BOHpOCBI «MOYCMY» U «KOTda».
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Haunem nHamr ananus co ciemyromiero Bornpoca. [/ouemy Mbl Ha3biBaeM COOBITHS (a) -
(e) mmoxumMu u HecyacTIUBBIMHU? [loTOMy M, YTO TPOUCXOTUT YTO-TO ILIOXOE 8
Ooarnnwiil Mmomenm? Vi moToMy, 94TO IPOU3OKIET YTO-TO IIIOX0E 8 OVOyuem?
OueBuaHO, U3-32 TOTO YTO YTO-TO IJIOXOE€ MPOU30MIeT B OyaymieM. B TOT MOMeHT,
KOT'/1a KOMaHUp MOJTYYHII IPUKa3, e1le HUYEro MI0X0ro He MPOU301LI0. B TOT MOMEHT,
KOTJIa TYYHBIH 4YEJIOBEK €CT CIEAYIOUIYyI0 KOH(ETy, TakKe HE MPOU30ILIO HUYEro
wioxoro. OH/OHa MPOCTO HAcIAXIaeTCcs KOH(PETaMu 1 MIPEBpaIaeT caxapa U MUIIEBbIe
N00aBKH B CI0XKHBIE OMOMOJIEKYJIBI B CBOEM OpTraHU3MeE.

Bce mpo6iembl BO3HHKAIOT B Oyay1iem, a He cpazy. CoObITHs (a)-(€) mpOoCTOo 3amyCcKaroT
0yO0yuue Tparunueckue COObITHS.

B cnyuae (a) yacts ropoga OyneT yHUUTOKEHA.

B caygae (b) nBeTok He Oyner pactd, He OyaeT KOPMHUTH MY, W JIIOOU HE OyIyT
HACJIAXKAAThCS €r0 KPACOTOM.

B cnyuae (¢) kT0-TO, BEpOSITHO, YMpPET H3-3a paka.

B ciyqae (d) y youToro nococst He OyIeT MOTOMKOB, M 3TO BPEMEHHO 3aMEJTUT POCT
MOITYJISALUY JIOCOCS M 00Imeii bmomacchl Ha 3emiie, IOKa KOHKYpPUPYIOIIUE PHIObI He
BEPHYT OMOLIEHO3 B paBHOBECHE.

B ciyudae (e) TyuHbIil yenoBek OyneT KUTh MEHbIIE, U ero/e€ BKJIal B YEIOBEYECKOe
00111ecTBO OYIET MEHBIIIE, YeM MOT ObI OBITh.

Jpyrumu ciioBaMH, BO BCEX BBIIICYTIOMSHYTHIX CiIy4asx (a) - (€) DHTpOINUs B KOHEUHOM
umoce 6ynet pactu. Ho ona Oynet pactu B Oyy1ieM, a He MTHOBEHHO, HE B TOT MOMEHT

KOT1a UCCiIeayemMoce coObITHE MMPOUCXOAUT.

1.2 Bropoii 3aKk0H TepMOJUHAMHUKHU U CKOPOCTh POCTa SHTPOIHHU

C npyroii cTOpOHBI, B COOTBETCTBUU CO BTOPHIM 3aKOHOM TEPMOAMHAMUKH SHTPOIHS
OyZeT pacTu B OINHKCAaHHBIX CHUCTeMax B JII0OOM ciydae. B yem pasnuna? PaszHuna B
CKOopocmu pocTa SHTPONHHU. BTOpON 3aKOH TEPMOJAMHAMUKU JUKTYET HAMpaBJICHUE
W3MEHEHUS SHTPONUHU B U30JIMPOBAHHON cucTeme. OHa MOXKET TOJIBKO pactr. OgHaKO
BTOPOI 3aKOH TEPMOJIMHAMUKH HE JUKTYET CKOPOCMb POCTa dYHTponHH. 13-3a coObITHI

(a) - (e) sHTpOIHUSA B 3TUX cHCcTeMax OyAeT pacTH ObIcTpee, yeM 0e3 3TUX COOBITUH.
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1.3 «OHTPONHIHBINA MOTEHITAAT COOBITHS

Nrtak, Mpl Hanmu OOIIHOCTH B COOBITHSAX BhImE () - (€). DTO ycKOpeHue pocra
SHTPONUH 6 OYOyuem TI0O CPABHEHHUIO ¢ MUPOM Oe3 3TuX coObiTuid. [loguepkHeM, 4To
3TO HE HEMEUICHHOE YBEITUYCHHE YHTPONHH (KOTOPOE HE MPOUCXOIUT B COOBITUSAX (a),

(c), (e)), a pocT PHTpONUU B OYAYIIEM U3-3d ITHX COOBITUH.

Ectb mu B Qu3uKe TEpMUH, KOTOPBI OMUCHIBACT BIIMSHUE TEKYIIETO COOBITHS Ha
Oyayiee M3MEHEHHE SHTPONUU cucTeMbl? Jla, ¢pu3nka MMeeT TakoW TepMHH, U OH
Ha3bIBaeTC  «OHmponuiinbim  nomenyuanom coovimusay [1].  «OHTpONHUIHHBIN
MOTEHIMANl COOBITHS» OINPENEeNIACTCS Kak pasHHIA MEKIAY MaTeMaTHUYEeCKUMHU
OXKUJaHUSAMH [2] SHTPONMU CUCTEMbI B OyIylieM, CIEIaHHBIMH 00 W HOCAe

AHAJIN3UPYEMOIO COOBITUSA. «DHTPONUUHBIN MOTEHLHAT COOBITHS» HMEET IPOCTYIO

hopmyiry
Z(T, A) = ST(To+dT) - ST(To-dT), (1)
I'ne
. To - MOMeEHT, KOT/Ia MPOU30LLIO COOBITHE A;
. T - HekoTopsiii MOMEHT B Oyayiem (T>To);
. Z(T, A) - «DHTPONUIHBINA TOTEHITAAT COOBITHS A, TIPOUCIIISIIETO B MOMEHT

To, 1 paccurTaHHOTO 117151 OYIyIIETO MOMEHTA T

. ST(To+dT) - MaTeMaTHUeCKOE OKUIAHKE YHTPOIHHI CHCTEMBI Ha MOMeHT T,
ClIEJIaHHOE Cpazy Mociie COOBITHS A;

. ST(To-dT) - MaTeMaTHUeCKOE OKUIAHHE YHTPOIUU CHCTEMBI HA MOMEHT T,
C/EJIaHHOE HEMOCPEICTBEHHO Tepes] COOBITHEM A.

Hazpanue cucremsl «R» He nossinsercs B popmyie (1) B sBHOM BUJie, HO, KOHEYHO, MBI
Bcerga OyzieM Mpearnoyiarath, YTO BCE pacCMaTpUBaeMble COOBITHS MPOMCXOIAT B
cucreme R.

"DHTPONMIHBII NOTEHIHAN COOBITUA" XOPOUIO MOAXOAMUT JJIsl HAIIero aHalu3a,
MIOCKOJIBKY OH ONUCHIBAET M3MEHEHHE SHTPONHH B CHCTEME B OYIyIIEM, 6bI36aHHOE
coObITHEM A.

MareMaTHuecKoe OXHJaHUE SHTPONUU JUIsI HEKOTOporo Oyaymiero MmomeHTa T

coctaBisieT ST(To-dT), BeIUMCIIEHHOE HETMOCpeACTBEHHO Tepen coowsituem A. Ilocie
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coOBITHS A MaTeMaTHYecKoe OXUIAHWE SHTponuu i Oyaymero momeHta T
cranoButca ST(To+dT). Ecim ST (To+dT) < St (To-dT), 3T0, MO CyTH, O3HAYaeT, YTO
COOBITHE A 3aMEIIUIIO POCT SHTPONUU B CUCTEME M 3ALIUTHIIO €€ OT Jerpafaluy H
paspylieHus, mo kpaitHeit mepe, 10 MmomeHTa T. s Takux ciy4yaeB "DHTPONUITHBIN
MMOTEHITA COOBITHS" A OTpHIIATEIIBHBIN

Z(T, A) = S7(To+dT) — S1(To—dT) <0 (2)
Bepno u obpaTHOe, eciau pa3HUIIAa MATEMAaTHUECKUX OXKHUJIAaHUM SHTPOMHUH MOCIE U JI0
COOBITHS A MOTOKHUTENbHA, TO ecTh ST (To+dT) > St (To-dT), 9To, MO CyTH, O3HAYaeT,
9T0 COOBITHE A YCKOPHJIO POCT SHTPONHUH B CHCTEME U YCKOPHUJIO JETPaJalldi0 3TOH
CUCTEMBI, TIO KpailHel mepe, 10 MomeHTa T. Jlyisi Takux ciiydaeB SHTPONMUNHBIN
noteHIan cooprtus Z(T,A) MOJI0KUTEIIEH.
Tem campIM SHTPONUNHBIE MOTEHIUANBI COOBITHH, «IOJNE3HBIX» [UJIsl CHUCTEMBI,
SIBJISIIOTCS  OTPUIATEIIbHBIMUA BEJIMYMHAMM, @ SHTPONHUMHBIC MOTEHIUAIBI COOBITUH,

KBPCAHBIX» IJIs1 CUCTEMBI, ABJIAIOTCA MOJOKUTCIbHBIMY BCJIMUMHAMMU.

2. [IpuMeHeHNe «OHTPONMUITHOTO MOTEHIHAJIA COOBITUS» K ciaydasiM (a) — (e).

HpoaHaJIH3preM, SABJIIOTCA  JIM  3HAKHU ((BHTpOHHﬁHOFO IIoTCHIAaJ1a COOBITHS» B

MIPECTAaBICHHBIX BBIIIC CIyYasx (a)-(€) OTpUIATEIbHBIMH WA TOJOKHTEIbHBIMH.

2.1.1 OueHka HSHTpPONHIHOrO TOTeHIMaNa coObITus «Komanmup momyyaer mnpukas
obcTpenats ropo». HazoBem 310 coObITHEM «A» (M ONpeieINM aHATU3UPYEMYIO CUCTEMY
R kak npureniee coobuieHre, KOMaHAUpa, MyLUIKH, U TOPOJ, KOTOPbIi OyZeT 00CTpesiH).
B MomeHT uTeHus npukasza sHTponus (MH(popmannoHHas) yMeHbliaercsd. OIHAaKO Kak
TOJIBKO HauMHAeTCs OOoMOapaMpOBKa, 3[aHHS B TOPOJIE pa3pylIalOTCs, JIIOJAU THOHYT, a
SHTPOIUS CHIIbHO Bo3pacTaeT. [IocKoIbKy BEpOSITHOCTD MOMYYUTh MPHKa3 HE ObUIa paBHA
1, MaTemaTHuyeCcKHe OKUAAHUS OyayIeil SHTPONUH, BEIUMCIIEHHBIE HETOCPEICTBEHHO JI0 U

ITOCJIC MTOJYUCHUA ITpHUKa3a, pa3JIMIHbI.

2.1.2 HeckonbKo CIIOB O Mamemamuyeckom oxcuoanuu. «MaTeMaTHdecKoe OXKHIaHue)
CIy4yallHOMl BENMWYMHBI OINpEHENsieTcs] KaKk «CyMMa MPOU3BEICHUM, TOJYyUYEHHBIX
YMHOXXEHHEM KaXKJOTO 3HA4YeHWs CIydyalHOM BEJIMYMHBI HA COOTBETCTBYIOLIYIO
BepoATHOCTH» [2]. Ecnu B paccMaTpuBaeMoM ciiydyae 0003HAUUTh MPUPOCT SHTPOIHUH B

MoMeHT T B pe3ysbpTate o0cTpena ropoja Kak «Sy», a 4epe3 «p» 0003HaYUTh BEPOSTHOCTh
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TOTO, YTO MOJyYEHHOE COOOLIEHHE COAEPKUT KOMaHAY «HadaThb 00CTpes», TO MOJIyYUM

MAaTEMAaTHYCCKUEC OKHAaHUA

SH(To+ dT)=S,
St(To- dT)=S*p.

JIeWCTBUTENBHO, 10 MpPHUXOJa COOOIEHHUS «HayaTb OOMOapAMPOBKY» BEPOATHOCTh
OoMOaparpoBKHU ObLIAa paBHA P, a IPEATNOIaraeMblid MPUPOCT SHTponuu ObuT S*p. OgHAKO
nocjae MPUXoAa COOOIIEHHsS «HAavyaTh OOMOApAMPOBKY» BEPOSITHOCTH OOMOApIHMPOBKHU
CTAaHOBUTCS pPaBHOM 1, a pacueTHbI NPUPOCT SHTponuu paBeH S. COOTBETCTBEHHO

SHTPONUUHBIN MMOTSHIIMAN IPUXO0a COOOIICHHS «HaYaTh OOMOApIUPOBKY» PaBEeH
Z(T, A) = S7(To+dT) — St(To— dT)=S - S*p=S*(1-p) (3).
2.1.3. PaccMOTpUM CMBICI SHTPONUIHOTO TIOTeHIMAaa B (popmyiie (3).

® BO-HepBLIX, 3HTpOHHI>iHBII>i INOTCHOUAT ITOJIOKHTCIICH. 9T0 0XKHJIaeMBbIN pe3yiibTar,

IOCKOJIBKY B pC3yJIbTaTeC 60M6ap,Z[I/IpOBKI/I OHTPOIINA 3HAYUTCIIbHO BO3PACTAacCT.

* Bo-BTOpBIX, MOCKOJBKY BEPOSITHOCTH p HaxoauTcss B uHTepBaie [0,1], sHTpOnUiTHBIMA
norenmman Z(T, A) maxomgutcs mexay S m 0. Mmeer im 310 (U3HUECKUN CMBICT?

IIpoBepsiem.

Cayyaii p=1. Eciu BeposSITHOCTB p MOJIy4YUTh KOMaH/y «HadaTh 00cTpen» paBHa 1,
TO CHCTEMa IMOJTHOCTHIO IETePMUHHUPOBaHA. TakuM 00pa3oMm, MMoryueHHe KOMaH/Ibl «<Ha4aTh
o6omOapaupoBky» sBisiercss 100% oxumaeMbiM COOBITHEM M €ro MPUXOJ HE MEHSIET
CKOpPOCTh POCTa SHTPONHUHU TaK KaK BEpPOATHOCTh OomOapnupoBku Obuta U ectb 100%.
CoOTBETCTBEHHO MPUXO0] KOMaH/Ibl «Ha4aTh OOMOAPINPOBKY» HE BIMSET Ha JaJIbHEHIINi

POCT SHTPONUHU U, CIIEJOBATEIBHO, YHTPOIMUMHBIN MOTEHIMAN ITOr0 COOBITHS PaBeH HYIIIO,

Z(T, A)=0.

Cayuaii p=0,5. Eciin BeposITHOCTb p HOJIYYUTh KOMaHIy «HadaTh oOcTpem» Obuia
pasna 0,5, To B 50 % ciy4aeB obcTpen He ocymiecTBisieTcst. COOTBETCTBEHHO PacyeTHBIH
MPUPOCT DHTPONUU TEpe] MPUX0a0M Tpukaza coctaBuin S*0,5. TloctymieHne KoMaHabl
«Ha4yaTh OOMOapIMpPOBKY» HW3MEHWIO OXHIaeMblii pocT sHTpommu ¢ S*0,5 ma S.

CoOTBETCTBEHHO 3HTpOI'IPII>iHLII>i MNOTCHIIMAJI 3TOT'O COOBITHS PaBCH

Z(T, A) = S-S*0,5 = S*0,5.
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Cry4aii p~0. Eciu BEposSITHOCTB P MOTYUYUTh MPUKA3 «HAYaTh 0OCTpe» ObliIa 0YCHB
maia (okosto 0), TO 0XKHIaeMbIil IPUPOCT SHTPOITUH, PACCUUTAHHBIN 10 IPUXO0/Ia MPHUKa3a,
TaKke OBUT IPUMEPHO paBeH Hyimo, ST(To—dT) = S*p ~ 0. [0BOPS MPOCTHIM A3BIKOM, JIFOIH
OXKHUJIaJIH, 4TO 00cTpera He OyIeT U CUTyalHs pa3pelnTcss MUPHBIM mmyTeM. [locTyrienue
KOMaH/bl «HayaTh OOCTpET» HM3MEHHJIO OIEHKy pocTa sHTpormmu Ha ST(To+dT)=S.

COOTBGTCTBGHHO, 3HTpOHHI>iHI:II>i IHOTCHIIKAJI 3TOI'O COOBITHS MOJIOKUTEJIEH U OUYE€HD BEJIHK.

Z(T,A)=S-0=S (4).

[Ipore roBopsi, 4eM HeodcudaHHee COOBITHE, YBEIUYUBAIOIICE SHTPOIHIO, TEM
Ooublile SHTPONUIHBINA MOTEHLMAN 3TOT0 coObITUS. BepHo u obpatHOe, ecnu coObITHE,
YBEIMYUBAOIICE SHTPOIUIO, 0KUAAEMO - SHTPOIUHHBIA MOTSHIIUAI 3TOTO COOBITHSI OYCHb
HH30K, TaK KaK 3T0 COOBITHE HE OTKJIOHSCT OYAYIYIO SHTPOITHIO OT 0XKHIAEMOT'0 3HAYCHHSL.
Kak MbI yOequance, BO BCEX PaCCMOTPEHHBIX CIy4YasX SHTPOIMHUHBIN MOTCHIMAT UMEET

(bU3NIECKUA CMBICIL.

2.1.4 O6 unrepBasie Bpemenu T. Heo6xonumo Takxke OTMETUTD, YTO BPEMEHHOM HHTEpBal
Mexay MoMeHTOM To u MomentoMm T, Uit KOTOPOrO MBI BBIYHCISIEM MaTeMaTHYECKUE
OIICHKH, JTIOJDKEH OBITh docmamouno 6ovuium. Eciv oH CIHMIIKOM Man (HanpuMmep, BCero
2 CeKyHIBI Mociie MOMEeHTa To, KOTJ]a KOMAHIUP MOIyYaeT MPUKa3), ToO 00CTpeI enie He
HaunHaercs ® ST(To+dT) ~ St(To-dT). Ecmu OH J0CTATOYHO BENWK, HAUMHACTCS
O60oMOapIUpPOBKA U OIIEHKA BBITIIAIUT CIEAYIOMIUM 00pa3oM ST(T0+dT) > ST(To-dT). Bonee

mopoOHO GakTop BpeMeHU OyaeT o0cyxaeH B pa3zene 3 «DakTop BpeMeHn».

2.2.1 Ouenka 3HTPONUHHOrO MOTeHIMAaNa coObITUS «KTO-TO CpbhIBaeT 1BETOK B Hayale

JeTa». ITo coObITHE MPUBOJUT K (KaK MUHUMYM) 3 MOCIEICTBUSM.

* Her xopma nns muen. Ilockonabky IIBETOK MOrMd B Hauaie JieTa, y MYed HET
JoCTyna K 3TOMY HCTOYHMKY MHIIA. OJTO HEMHOIO YMEHBIIAET HX TMOMYJSALHIO H,
COOTBETCTBEHHO, OMomaccy 3eMii IO CPaBHEHUIO CO CIIydaeM, KOI/la LBETOK He ObLI

COpBaH.

* [ToTeps kpacoTsl ajist yenmoBeka. He oOCykast B TaHHBII MOMEHT, 3aMeIISIeT JTN
POCT SHTPONUH MPOCMOTP KPACUBBIX MPEAMETOB caM Io ceOe, Mbl JOJHKHBI OTMETHUThH, UYTO
TIOIU NIOOAT OKPYXaTh ce0s KpacHBBIMU TIpeaMeTaMH: OyKeTaMu I[BETOB, KapTHHAMH,

KpacHuBOM MeOEIbI0, XyA0)KECTBEHHOU MOCYAON | T. /. YUUTHIBAs, YTO BCE ATH MIPEIAMETHI
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MPHUPOJBI M UCKYCCTBA CTOST JOPOXKE, YeM TPOCTasi MOCyJa W/WIH TOJHOE OTCYTCTBHE
MPEIMETOB HCKYCCTBA, MBI BUIMM YTO Yy JIIOJICH €CTh JKEJIAHUE OKPYKATh ce0sl KPACUBBIMU
N3 OCIIUAMU. He BaBasACh B ACTAJIN, MOKHO COIJIACUTBHCA C TCM, UTO KPAaCHUBaAA OKPYIKarOMias
cpena aenaer >KU3Hb 4YeJoBeKa Oosiee KOM(OPTHOW U MO3BOJISIET JIOASM KHUTh JOJbIIE U
ObITh OoJiee MPOAYKTUBHBIMU B cBOeil pabore. C TOYKM 3peHUs] (PU3UKU 3TO O3HAYACT
VBEIIMYCHUE  TPOM3BOJICTBA  BBICOKOOPTaHM30BaHHOW  OWomMacchl ¢ OOJbIICH
MMPpOAOJDKUTCIIbHOCTBIO JKU3HHU, YTO BBI3BIBACT 3aMCIAJICHUC CKOPOCTU pOCTAa SHTPOIIMU Ha
3emiie. OOCy)KaaemMoe COOBITHE «KTO-TO CPHIBAET IIBETOK B Hadyalie JIETa» YMEHBIIAeT
KOJIMYECTBO KPacOThl, HAOJIOAaeMOM JIFOJIBMH, YTO B PE3YJIbTaTe YBEIMYMBACT CKOPOCTh
pocta suTponuyu Ha 3emie. (Marematudeckoe oxumanne ST(To+ dT) Takke BKIIOYAET U
CTeMaNbHbIE CITyYaH, KOT/Ia IBETOK OBUT COpBaH sl OykeTa ¢ KOTOPOro OyJeT HamucaH
HATIOPMOPT, WM KOTJa IIBETOK OyIeT MojapeH BMeCTe C Mpu3HaHueM B oOBU. Ho
BEPOSITHOCTh TAaKUX COOBITUH Maja W, COOTBETCTBEHHO, MX BKJAJ B MaTeMaTHYeCKOE

oxxunanne St(To+ dT) Toxe oueHb Mai.)

* OT0 COOBITHE TAK)KE CHUKACT BEPOSATHOCTD TOTO, YTO ITOT THIT IIBETKA OYJIET KHUTh
B Oynymem. B mpenensHoM ciydae 3TO MOXeT ObITh MOCIeAHUN BH IIBeTKa U3 KpacHoii

xuura [UCN.
222 9HTp0HHI>iHBII>i IIOoTCHOHaJl 3TOIro CO6BITI/I}I OIMUCBIBACTCA TOYHO TAaKHMM K€, KaK B
dbopmye (3).

Z(T, A) = S7(To+dT) — St(To—dT)=S - S*p=S*(1-p) (4),
rac p — BEPOATHOCTH CO6BITI/I$I «KTO-TO CPBIBACT LIBETOK B HAYAJIC JICTA», a S — OpPUPOCT

SHTPOIINH 0 TIPUINHAM, ONTMCAaHHBIM B IyHKTe 2.2.1. Kak mb1 BuanMm, Z(T, A)>0 u 3aBucur

OT BEPOSTHOCTH P.
Ananu3 ¢puzndeckoro cMbicia Gopmyiisl (4) 1aeT aHATOTUYHBIE PE3YIbTaThI.

Cayuaii p=1. Eciu cuctema geTepMUHUPOBAaHA U BEPOSTHOCTh TMOEIH 1IBETKA COCTABIISET
okoiio 100%, To SHTpONUITHBINA MOTEHLMAN 3TOr0 cOOBITUS oueHb Man. Hanpumep, eciu
LIBETOK POC Ha 3aJJHEM JIBOPE Y IOMa, OH BCE PABHO MTOTMOHET IIPH CTPHKKE ra3oHa. B aTom

cllyyae SHTPONMUHBINA noTeHuan atoro coosrtust Z(T, A) ~ 0.

Cayuaii p=0,5. AnanoruyHo 1. 2.1.3 SHTPONUIHEII MOTEHIIHA 3TOT0 COOBITHSI PaBEH
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Z(T, A) =S-S*0,5 = S*0,5.
Cny4aii p ~ 0. AHa;mornyHo 1. 2.1.3 SHTPONUIHBIN TOTSHITUA TOTO COOBITHS
Z(T,A)~S.

DTy CUTyalMI0O MOKHO MPOMWJIIIOCTPUTOBAThH CIy4aeM, KOT/a IIBETOK POC Ha KiIymbOe B
00IIECTBEHHOM TapKe, Iie BEPOSITHOCTh OBITh COPBAHBIM O4YeHb Majia. COOTBETCTBEHHO,
TOT, KTO CPBIBA€T 3TOT I[BETOK, COBEPIIAET MAJIOBEPOSTHOE COOBITHE, KOTOPOE PUBOJIUT K
pocty sHTpomnuu, paBHOMY S, B MoMmeHT T. Takum oOpa3om, SHTPONMIHBIN MOTCHIIMAT

3TOTO COOBITHUS paBeH S.

2.3.1 Ilpoananu3upyeM >HTPONHMMHBIN MOTEeHLMANT coObITHs «B opraHmzMe uenoBeka
pacTeT pakoBas OImyXxoJby». [lJig 10CcTaTOYHO OOJIBLIOr0 MHTEpBaja BPEMEHH 3TO COOBITHE
nMeeT 2 ucxoa. YemoBeK ¢ OImyXoJIbio JIM00 YMPET U3-3a paka, 1u00 BeikuBeT. O003HAYNM
BEPOSITHOCTh cMepTH Kak p. COOTBETCTBEHHO, BEPOSTHOCTh BbDKMBaHUS paBHa (1-p).
[Tpupoct sHTponMu S B pe3yibTaTe CMEPTH YeslOBEKa IO CYLIECTBY SBIISETCS CyMMOM
MPUPOCTA DHTPOIUU B pe3yjbTaTe€ pa3pylIeHUs Tela 4YejoBeKa KaK OHOJOTrHYECcKOTro
oobekta (Sp) W OTCYTCTBMS BKJIaja 4YeJIOBEKa B pa3BUTHE 4YEJIOBEYECTBA U
COOTBETCTBYIOIIETO 3aMEJICHUSI CKOPOCTH POCTa SHTPOIUH (Sp), 4TO HE MPOU3OUACT U3-3a

CMCPTHU 2TOI'0 YCIIOBCKA.

B cootsercTBum ¢ [3] Sp MOXHO oueHHTH Kak moTepio 1,3*10%° 6ur mmdopmaruu B
pe3yabpTaTe pa3pyllieHrs OpraHu3Ma YelloBeKka Kak Ouosiormdeckoro oonekra. (CorimacHo
[4] oTa oueHka oyeHb Ipybas M «MOXKET pPacCMaTPUBATHCA KaK HEKOE «HYJIEBOE»

npUOIHKEHHE. )

3aMmelJIeHHe CKOPOCTH pPOCTa OHHTPOMHHM 3a CYET pa3BUTHE 4YelloBedYecTBa Oyaer
paccMoTpeHo B pazzene 4 «YcpenHenue». B cCOOTBETCTBUU C 3TUM ITYHKTOM 3aMeJieHUE
pocta sHTponuu (Sp) 3a CUET Mporpecca COCTaBiIsgeT B cpeaHeM mpuMepHo 1% ot Sp (mo

KpalHe# Mepe Ul KaKI0ro HHAWBUAYyMa, sxuBIIero 1o 1750 roxa.)

Paccuutaem 3HTpOl'IPII>iHLIﬁ IOTCHIMAJI coonITHs «B OpTraHHu3MC YCJIOBCKA paCTCT paKoBas

onyxoib». B coorBercTBUM ¢ hopmyroii (1)

Z(T, A) = S7(To+dT) — ST(To—dT)
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Maremarnueckoe oxumanue >HTponuu ST(To — dT) mist momenta T, paccuuTaHHOE 110
Hayayia pocTa paKoBOH OMYXOJIH, IPEIICTABIISAET CO00M CyMMY OLIEHOK Sp U Sp I MOMEHTA

T, canenmannbix B MomeHT (To—dT)
ST(To—dT) = Sb,7(To— dT) + Sp.1(To—dT) (5).

Matremaruueckoe oxumanue 3aTporuu St(To+ dT) s momernrta T, paccunTaHHOE MOCIHE
Hayaja pocTa paKoBOM OIMYXOJIH, IPEICTABIISET CO00M CyMMY OLIEHOK Sp U Sp [UII MOMEHTA

T, cnenanHbIXx B MOMEHT To+ dT (mmocie Toro, KaK mpou301u1o coobITHe A)
ST(To+ dT)= Sb7(To+ dT) + Sp.7(To+ dT) (5a).

CoOOTBETCTBEHHO, YSHTPOMUUHBIN TOTSHIINA COOBITHUS A UMEET BU]I

Z(T, A)=S7(To+dT) — St(To—dT) =

Sb.T(To+ dT) + Sp.1(To+ dT) - Sb.1(To—dT) - Sp1(To—dT)=

[Sb.7(To+ dT) - Sb7(To— dT)] +[Sp.7(To+ dT) - Sp1(To—dT)] (6)
2.3.2 ®opmyna (6) moka3bpiBaeT BaXHOCTh MOMEHTa T, JJIi KOTOPOTO MPOU3BOIAUTCS
MaTeMaTH4YecKas OICHKA.

* Eciu T paBHo 200 rogam, To Sb,T(To+ dT) = Spb,1(To- dT), mockoJbKy 4eJIOBEK BCE paBHO
YMUpPAET ¥ MaTEeMaTHIECKOE OXHIAHUE POCTa OMOJIOTHYECKON SHTPOITUU JTaeT OAHO M TO

K€ 3HAYCHHUC.

« Ecu T pasHo 10 cexynmam, To Sb1(To + dT) cHosa paHO SbT(To - dT), mocKoMbKY

HUHTEpBaJI CJIUIIKOM KOpOTKI/Iﬁ 1 00a MaTeMaTHYCCKUX OXUJaHUS HCPAZJTTUIUMBI.

* OnHako, ecnu T GoJbIe, YeMm oxuAaeMas MpoI0KUTENBHOCTh )KM3HH YeJIoBeKa C 3TOM
(dhopMoii paka, HO MEHBIIIE, YeM OXKHJIaeMast MMPOJIOJKUTEIIEHOCTD )KH3HU TOTO K€ YeJIOBEKa
6e3 paka, TO OJKHIaeMblil pocT GHosormdeckoit suTpormn SbT(To+ dT) cocTaBiseT okono
10% (pe3ymbTaT cMepTH uenoBeKa) M MaTeMaTHuecKoe oxumanue SbT(To- dT)=102*Pp,

rae Pnat - BEPOATHOCTb YMEPCTh OT €CTCCTBCHHBIX ITPUYHH.

[Tockombky Prat <1, B mo6om ciydae Sb,T(To+ dT) > Sb,1(To - dT). OTmMeTnm Takxe, 9TO
BEPOATHOCTh YMEPETh OT €CTECTBEHHBIX MPHUUUH Pnat 3aBUCUT OT Bo3pacTa. Uem Ooblie
BO3pacT, TeM BbIIIE Pnat (4711 MPOCTOTHI MpeHeOperaeM BBHICOKUM Phat B TIEPBBIE MECSIIBI

JKU3HH).
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2.3.3. PaccMOTpHUM Tereph BTOPYIO YacTh ypaBHerus (6) Sp.1(To+ dT)- Sp.1(To—dT). B Hem
MIpe/ICTaBJIeHa pa3HUIla B POCTE SHTPOIUHU H3-3a HECIIOCOOHOCTH YEeIOBEKa BHECTH CBOU
BKJIaJ] B Pa3BUTHE YEJIOBEUECTBA M COOTBETCTBYIOILIEE 3aMEAJIEHUE CKOPOCTH pOCTa
sHTponuu B Oyaymem. 1o pa3neny 4 «YcpeaHeHue» 3aMeyIeHHe pocta YHTponuH (Sp) 3a
CUeT Mporpecca COCTaBISET B cpemHeM okono 1% ot Sp (T.e. ~10%* 6ur). Tak kak 3710
3aMeJUICHUE He IPOM30IeT U3-32 CMEpPTH UeloBeka, To B cpeaaeM Sp.1(To+ dT)> Sp.1(To—

dT) u Sp.7(To+ dT)- Sp,7(To— dT)>0.

Matemaruueckne oxumanns SpT(To — dT) u Sp7(To + dT) IS KOHKpETHOro
YeJOBeKa TAaK)Ke 3aBUCAT OT BO3pacTa M WHAWBUIYAIBHBIX KAdecTB dYelloBeKa. Yem
TaJaHTJINBEE aHAJIM3UPYEMbI YEJIOBEK, TEM BBINIC OILEHKA €ro BKIaJa B pPa3BUTHE
yenoBedyecTBa. COOTBETCTBEHHO MaTeMaTHueckoe oxunanue Sp1(To— dT), paccunTanHoe
st momenta T, Menbiue, a pasaocts Sp1(To+ dT) - Sp7(To— dT) Gombiue. TouHO TaK *e
YeM MEHBIIIEC BO3PACT aHAIM3UPYEMOTO YEIOBEKa, YeM BBIIIC OLIEHKA €T0 BKJIaJl B Pa3BUTHE
yenoBedecTBa, TeM MeEHbIIE MaTeMaTHdeckoe oxkupanue suTpommm SpT(To — dT),

paccuntanHoe it MoMeHTa T, 1 Tem Gonbire pasauma Sp.r(To+ dT) - Sp.r(To— dT).

JI1s Halero aHaM3a BaXkeH 3HaK pasHoctu [Sp.1(To+ dT)- Sp.1(To— dT)], KoTopsIit
take nonoxkutened, kak u  [SbT(To+dT)-SbT(To—dT)], kak MOKa3aHO BHIIE.

COOTBCTCTBGHHO, 3HTp0HHI>'IHBII>'I NMOTCHIUAII aHAJIU3UPYCEMOT'O COGLITI/I}I ITOJIOKUTCIICH.
Z(T, A)=[Sb.T(To+dT) - Sb.1(To— dT)] +[Sp.T(To + dT)- SpT(To—dT)] >0 (7).

2.3.4. O6cymum ¢usndeckuit cmbici hopmyisl (7). Bo-nepBbIX, NOJYEPKHEM, YTO MBI
paccmatpuBany pasHocTs SpT(To + dT)- Sp.1(To— dT) kak cpeonee snauenue Ons 6onbULON
epynnwl nmoaen (moapobHee B pazgene 4 «YcpenHenue» Hmke). s HEKOTOPBIX
MHIMBHI0B pasHocTh SpT(To + dT) - Sp1(To — dT) MoXkeT OBITH HYIEBOH MM Jaxe

OTpI/IL[aTeJILHOﬁ. Huxe MMPUBCACHBI HCCKOJIBKO ITPUMCPOB.

* Ecnu genoBek Ha 100% HeoOpaTuMo mapaanu3oBaH MM OTOBIBAET MOKU3HEHHOE
3aKJII0YEHHE B TIOpbMe (0€e3 IIIaHCOB Ha 0CBOO0XK IeHNE U 0€3 KOHTaKTa C BHEUTHUM MUPOM),
ero BKJIaJ B Pa3BUTHE OOIIECTBA OTCYTCTBYET H, cIenoBatensHo, Sp1(To+ dT) = Sp.1(To—
dT). DHTpOnUIAHBIA MOTEHLMAI pacCMaTpPUBAeMOro coObITHs «PakoBas OMyXoJb pacTeT
BHYTPH TeJa 4eloBeKa» IS TaKUX JIIOJIEHl TeM He MeHee IOJIOKUTENIeH HM3-3a MepBOi

«6Hroornueckoity kommoreHTs! [Sb,T(To+ dT) - Sb1(To— dT)]>0
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o Jlna ciydasi, KOT/Ia YeJIOBEK SIBIISCTCS «HETIOWMAaHHBIM CEPUUHBIM YOUHIIEH,
pazHocTh Sp.T(To+ dT) - Sp.7(To— dT) MoXeT OBITH OTPULIATENBHOM. JeHiCTBHTEIBHO, pacyeT
MaTeMaTHYeckoro oxumanus sHrpormu SpT(To — dT) Ul HOCTATOYHOTO MPOMEKYTKA
BpemeHH T BKITIOYaeT B ce0sl pOCT PHTPOIHH, BHI3BAHHBIN JAIBHEUITUMH Y€JIOBEUSCKUMU
CMEPTSIMH C JJOCTATOYHO BBICOKUMH BEPOSTHOCTSMHU. Eciu MbI 0003HaYMM BEPOSTHOCTh

youiicTB B Oynymiem Kak Pki, Pz, Pk3 1 T. 1., MBI moxyuum
SpT(To— dT) = Sk+ Pka*Sb*1.01 + Pio*Sb*1.01 + Pka*Sb*1.01 u T. 1., (8)

raie Sp — TMPUPOCT DSHTPONMH B PE3yJbTaTe pa3pylICHUsS Tela 4YeJIOBEeKa Kak
6uonornyeckoro oonekta (~10%° 6uT), Sk — M3MeHeHHe YHTPONUHU B pe3ynbTaTe APYroii
nesTenbHOCTH 3Toro venmoeka u 1,01 — xoaddurment, yuuteiBaromuid 1%-ii Bkiafg
yOWTBIX JIIOACH B TPOTPECC 4YeJOBEYECTBa, 4YEro HE TNPOU30HAET U3-3a UX
npexaeBpeMeHHoi cmeptu. [lockonbky coObiTue «PakoBasi O1yXxoib pacTeT B OpraHu3Me
YeN0BEKa» COKpAIIaeT MPOJOJIKUTEIbHOCTh KU3HU ATOr0 YOMMIIBI M YUCIIO MX KEPTB,
MaTtemaTtudeckoe oxunanne Sp1(To+ dT) craHOBUTCS MEHbIIE

SD,T(TO +dT) = Sk + Pka*Sb*1.01 + Pro*Sb*1.01 mmm make
Sp, T(TO +dT) = Sk

COOTBCTCTBGHHO, pasHua MaTCMaTHYCCKUX O)KI/II[aHI/Iﬁ OTpHLATCIIbHA

Sp,7(To + dT) - Sp.7(To —dT)=
[Sk+Pk1*Sp*1.01 + P2*Sp*1.01] - [Sk+ Pka*Sb*1.01+ Pro*Sp*1.01+ Pya*Sp*1.01...] < 0.
WHpiMH clioBaMU, SHTPONMMHBINA NOTeHLMan coOblTud «B opranusme udenoBeka
pacTeT pakoBas OIYyXOJIb» OTPULIATENIEH, €CIIM PacCMaTPUBAEMbIA YEJIOBEK SBIAETCS
«HENMOWMaHHBIM CEpUHHBIM yOuiiei». ITo 0XMIaeMblil pe3ynbTaT, KOTOPBIH MbI

(hopMaTM30BAIH C TOMOIIIBIO YHTPOITUMHOTO MOTEHIMATA COOBITHS.

2.3.5 Pe3tome. B 00macTi 3TUKM MBI Ha3bIBa€M CMEPTh YEJIOBEKA «Tpareiuei», cMepTh
TAJaHTJIMBOTO YEJOBEKAa «Yy>XKaCHOM Tpareaueil», a CcMepThb CEepUHHOro yOMMHIIBI
«CIpaBeUINBOI». Mcronp30BaHWE HHTPONUIHOIO MOTEHLMANA COOBITHS T03BOJISET

(dhopma30BaTh U ATH TEPMHUHEI.

Intellectual Archive Vol. 11, No. 4, October - December 2022

42



2.4.1 OteHKa SHTPOMUUHOTO MOTEHITHAIA COOBITHS «JIOoCOCh MOTMb Ha yTH K HEpeCcTy». B
3TOM cllydyae YOUTBHIN JIOCOCh He OyIeT HEPECTHTHCS U, CIENOBATENbHO, 3aMEJIUT POCT
MOMYJIAUU JIococss W oOmel 6momaccel Ha 3emue. [loHATHO, yTO 3Ta HMma Oyner
3aIoJIHEHA JPYTUMH JIOCOCSMH, MIOTOMY YTO PECYPCHI, UCTIOIb3yeMbIe YOUTHIM JIOCOCEM,

CTAHOBATCA NOCTYITHBIMH.

2.4.2 Kak 1 B IpyTrux ciydasx, SHTPOIMUHBIA MOTEHIIHAT 3TOTO COOBITHUS CHJIBHO 3aBUCUT

OT MOMCHTa T, AJI1 KOTOPOTI'O0 MBI BBIYUCIIACM CIICAYIOINC MATCMATUYCCKUC OLICHKH.

* Eciu momenT T remeonenno cnemyet 3a MoMeHTOM To, Koraa mocock Obut your (t.e. T ~
To), MaTemaTuueckoe oxkuganue >arponuu St(To— dT)=S*p, rae S — NPUPOCT SHTPOIUH
M3-32 YHUUTOXKEHHUS JIOCOCS KaK OMOJIOrH4ecKoro o0beKTa, a p — BEPOSATHOCTH TOTO, YTO
nocock Oyaer your. Jlns onenkwu, caenanHoit B MoMeHT (To+dT), MaTemaTrueckoe
oxunanue St(To+dT) pocta SHTpOIHMH paBHO S, MOCKOIbKY B MoMeHT T ~ To eme He
MIPOU30IUIO0 HUKAKUX JIPYTHX COOBITHIA.

COOTBETCTBEHHO SHTPOIUUHBINA MOTEHIMA 3TOTO cOObITHS Ipu T ~ To paBeH
Z(T, A) =S1(To+dT) - ST(To-dT) = S - S*p=S*(1-p) (9).

« Ecn momenT T ouens panek ot To (Hanpumep, T=To+100 ner), To ST(To+dT) =
ST(To-dT), moToMy 4TO yOUTHII T0COCH OY/IET 3aMEHEH JIPYTHM JIOCOCEM, TaK KaK PecypcHI,

HUCITIOJIB30BAHHBIC Y6I/ITI)IM JIOCOCEM, CTAaHYT JOCTYITHBIMHU.

* Eciu momenT T docmamouno nanek ot To (HanpuMep, HECKOJIBKO JTHEH/MECSIIER),
10 pasuuna St(To+dT) - ST(To-dT) cHauana GyeT pacTu, IOTOMY 4TO B IOTIOTHEHHE K POCTY
SHTPOIUM U3-3a YHUUTONKEHUS JOCOCS KaK OMOJIOTHYECKOr0 00BEKTA, MOMYJISLUS HOBOTO
Jococst OyJIeT MEeHbIIIe, YeM OHa MorJIa Obl OBITh P YCIIEHTHOM HEPECTE JIOCOCS U MOoCTe

9TOro YMCHBIINUTCA 10 0, IMOTOMY YTO MOITYJIAHA JIOCOCA BEPHETCA K HOPMCE.

2.4.3 B o0sacTvl 3TUKU MBI CUUTaeM 4TO cOObITHE «JIOCOCh YOUT IO IyTH Ha HEPECT» XYXKeE,
yeM coObiTue «Jlocock yout». Otpakaer nu 310 pusnueckuit noaxon? /a, moromy yto
MOMHAMO POCTa JHTPOIHHU 3a CUET YHHUTOXKEHHS JIOCOCS KaK OMOJIOTHYECKOTO OOBEeKTa
OyZIeT BPEMEHHO COKpAIIaThCs OIS JIOCOCS M COOTBETCTBYIOIIAs Omomacca. JTo
03HayaeT GOJIBIIYIO PA3HUIY MEXIy MaTeMaTH4eCKUMH oxuganusymu St(To+dT) u St(To-

dT) u, COOTBETCTBEHHO, Ooublliee 3HadeHHWe SHTpomnuitHoro motenmuana Z(T, A) =
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St(To+dT) - St(To-dT). B mpeaenbHOM citydae, Koraa MOCIEIHUA JIOCOCh B JIOKATHHOM
MONYJISAIMK TTOTHOAeT Ha MyTH K HEPECTy, IHTponukHbIN nmoteHnuan Z(T, A) cTaHOBUTCS
eme Oosplie u3-3a ropazno Oosbliero BpemMeHH T, HEOOXOAMMOTO MPHPOAE s

BOCCTAHOBJICHUSI MECTHOM MOIYJISIIIUYU JIOCOCS U COOTBETCTBYIOIIEH OMOMACCHI.

2.4.4 Pestome. B obOmact 3THKM MBI Ha3blBaeM YOWKCTBO JIOCOCS Ha MyTH K HEPECTY
«IJIOXUM», @ YOUICTBO MOCIEAHET0 JOCOCs B MOMYJALMN Ha MyTH K HEPECTy — «OUEHb
wIoxum».  lcnonb30BaHWE  DHTPONMHHOTO  IMOTEHIMAda  COOBITHUS  IO3BOJISICT

(dhopMann30BaTh U 3TH TCPMUHBIL.

2.5.1 OteHka SHTPONUIHOTO MOTEeHIMAaNa COOBITUS « Ty4HBII YeTOBEeK CheAaeT euie OJIHy

koH(peTy». AHanoruyso 1. 2.3.1 u popmyre (6) umeem

Z(T, A) = S1(To+ dT) — St(To—dT) =
So.T(To+ dT) + Sp.7(To+ dT) - Sb.1(To—dT) - Sp.7(To—dT)=

[SbT(To+ dT) - SbT(To— dT)] +[ Sp.(To+ dT)- Sp(To— dT)] (10),
raie Sp — TMPUPOCT DSHTPONHMH B PE3yJbTaTe pa3pylICHUS Tela 4YeJIOBEKa Kak
OMOJIOTMYECKOTO0 O0BEKTa, a Sp — OTCYTCTBHE BKJIaJja ATOTO YEJIOBEKAa B Pa3BHTHC

YCJIOBCUYCCTBA N, COOTBCTCTBCHHO, 3aMCAJICHHUEC CKOPOCTH POCTa SHTPOIINU (Sp), KOTOpPOC HE

HpOI/I3OI>'I):leT HU3-3a MEHBIIIEH MPOAOJIKUTCIIBHOCTH KU3HU 3TOTO TYUYHOI'O YCJIOBCKA.

2.5.2 Haxe ecnu ¢opmynsl (6) w3 mynkta 2.3.1 u (10) BBIMISAAT OJWHAKOBO,
pacrpesieNieHis BepOsTHOCTEH, (pOPMUPYIONIMX MaTeMaTHUeCKHe OKHIAHUA SbT U SpT,
paznuunbl. Dopmyia (6) onUCHIBaeT MPAKTUIECKH HEOOPATUMBIH MPOIIECC POCTa PAKOBOU
OMyXOJH B OpraHu3Me UYeJOBeKa C BBICOKOM BEPOSATHOCTHIO CMEPTH M HU3KOU

BCPOATHOCTHIO BEIDKUBAHMA.

Pacripe/ienieHns BEpOATHOCTEH MaTeMaTHUeCKnX okumannit Sb.T u SpT dpopmyis (10)
uHble. Harmpumep, npu 10CTaTOYHON CHJIE BOJIM aHATM3UPYEMBIN TYUHBIA YE€TTOBEK MOKET
CHU3UTb CBOM BE€C W BEPHYTbCA K HOPMAJbHON MPOJOJKUTEIBHOCTH SKH3HHU.
COOTBETCTBEHHO KOJMYECTBO BO3MOXKHBIX COOBITHN, (OPMUPYIOMIMX MaTeMaTHUYECKUE
oxuanus SbT U SpT, 3HAUMTENHHO GOMbIIE, a CHCTEMA TOPa3I0 MeHee IeTePMHHUPOBAHA.
OpnHako, MOCKOJNBKY Mbl aHanu3upyeM coObiTHe «TydHBI YeloBeK ecT HE3TOPOBYIO
MUIILY» B MOMEHT ITOKa OH/OHa €IIie CTPaiaeT OXKUPEHUEM, 3HAK SHTPOITHUIHOTO MTOTCHIIHAA

Z(T, A) B popmyie (10) octaercst HOTOKUTENBHBIM.
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3. ®axkTop BpeMeHH

Kak mbl Buzmenu Beille B pazgene 2, Uil docmamoyno Oonblmioro BpeMeHu T
«OHTPONUIHBIN ToTeHITuaN cOOBITUsY Z(T, A) MOKHO OIICHHUTb, @ UHOTJA U TOYHO BHIYHCITUTH.

Tenepb IMMOsICHUM, UYTO O3HAYACT TCPMUH «OOCMAmMoOuHO».

3.1 Ecnu moMeHT BpeMeHu T, 111 KOTOpOro Mbl OLIEHUBAEM SHTPONMUIHBIN TOTEHIIHAI
coObITust A, oueHb 611130k K To, To MaTemaTudeckue oxkunanus ST(To+ dT) u St(To—dT) oueHn
OJIM3KU JPYT K IPYTY U, COOTBETCTBEHHO, SHTPOIUUHBIN MMOTEHIINANI COOBITHS, OIICHCHHBIN Ha

sror MoMeHT T, mpubnu3nuTensHo pased nymo, Z(T, A) = St(To+ dT) - ST(To—dT) = 0.

3.2 Ecu momeHT BpeMeHu T, U1t KOTOpOTO MBI OIIEHUBAeM SHTPOIUITHBINA MOTSHIIUAT
cobbITHs A, OueHb janex ot To (HampuMep, COTHH JIeT), TO MaTeMaTHdeckue oxuaanus St(To
+dT) u ST(To— dT) He MOTYT GBITH PACCUMTAHBI B HEJETEPMHUHUPOBAHHBIX CHCTEMAX, TAK KaK
KOJIMYECTBO COOBITHHA Mexay MoMeHTamMu To M T CIUIIKOM BEIHMKO W BEPOSTHOCTH 3TUX
coObITuit 3apanee Hen3BecTHHL. (TOT (akT, YTO SHTPONUITHBIN OTEHIIUAT COOBITHIT HE MOXKET
OBITh PacCUMUTaH, HE O3HAYAET, YTO OH HE MOXKET OBbIThb oyener; cM. paznen 4 «YcpeaHeHue»

HUXKE.)

3.3 Takum 00pa3oM, MBI MOXEM OIPEACIUTh «JIOCTATOYHO OOJIBIION BPEMEHHOM
naTtepsam» (T - To) Kak HHTepBaI, KOTa MaTeMaTHdeckue oxuaanus oxuaanus St(To+ dT) u
ST(To— dT) MoryT 6BITH BHIYMCIEHHI (C OMpEeNeHHOH TOYHOCTHIO) M 3TH MaTeMaTHYecKHe
OYKUJIaHUS SHTPOITUH CYIIECTBEHHO OTIMYAIOTCS JIPYT OT JIpyra. B 3aBUCUMOCTH OT COOBITHS
A 3TOT «aocTaToyHO 00bII0N HHTEpBas BpeMeHn» (T - To) MOXKEeT UMeTh IIUTENBbHOCTD OT
CeKyHJ (IJi1 WHISTEPMUHUPOBAHHBIX WH(OPMAIMOHHBIX CHCTEM, TaKUX KaK Te€HEpaTOpbI
CIIy4aifHBIX YHCET WM JIOTOTPOHBI) IO COTEH JIET AJIs 3HAYUTEIbHBIX COOBITHI B UCTOPUU UITU

BaYKHBIX N300pPETEHUI ¢ HU3KON BEPOSATHOCTHIO TIOBTOPEHUSI.

3.4. TIpowsuTrOCTpUPYEM TEPMHUH <«JIOCTATOYHO OOJBIION BPEMEHHOM HMHTEPBAI
cienyromuM npuMepoM «Komawawp momydaer mpukas oOCTpensTh ropoa». B mepBbie
HECKOJIBKO CEKYHJ| SHTPOMUSI CHUCTEMBI MaJlaeT, MOTOMY YTO CHCTEMa MEHSET COCTOSHUE C
HeompeaeNeHHoro (0O0CTpenrBaTh TOPOJA WM HET) Ha ompeneneHHoe (oOctpenuBath). B
MOCTICYIOIINE HECKOIBKO YacOB OSHTPONHS CHCTEMBl 3HAYMTEIFHO BO3pacTaeT H3-3a
paspyiieHuii U cmepreil oT O60MOapAMpPOBOK. MaTeMaTHdecKoe OXHUAaHHWE DSHTPOMUU B

Macira0e JIeT 3aBUCHUT OT TOT'O0, KTO 3TH JIFOJAH, )KUBYIIUC B 3TOM O6CTpeJ'I$IHHOM ropoxae. Ecmu
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3TO MPOCTO OOBIYHBIE JIIO/IU, HE MJIAHUPYIOIINEe HAYMHATH BOMHY WM yOUBaTh U MOpadoIaTh
JOpYTHX J0JIeH, To 60MOapIupoBKa X rOpo/ia 3HAUUTENBHO YCKOPUT pOoCT SHTponuu. OaHaKo,
€CIIM TOpOJ TpEACTaBisieT coOol, Hampumep, HamucTckuih bepmun 1939 roma, ero
OoMOapIupoBKa B JOJITOCPOYHOM MEPCIEKTHBE MOXKET 3HAYUTEIHHO 3aMEIUTh CKOPOCTh
pocTa PHTPOINHUHU, MOCKONbKY rubenb [wtinepa um ero Onmxkailliero OkpyXeHHs MoOrja Obl
MPUBECTH K CUTyauuu, Korna Btopas mupoBas BoiiHa He HauyuHaerca. COOTBETCTBEHHO
OTPOMHBIX Pa3pyLICHHUI U pOCTa S3HTPOIMUH U3-3a BOMHBI HE IPOUCXOJNT, YTO JCIIAECT S1945(To
+ dT)<<S1945(To - dT) ¥ PHTPONMIAHBINA MOTEHIAAN ITOTO COOBITHS OKA3BIBAETCS CYIIECTBEHHO

orpunarenbHbiM Z(1945, A)«<0, rane T=1945, rox 3aBepuienus Bropoit MUpOBOii BOWMHBI.

3.5 Kak BHIHO W3 BBHIIEIPUBEACHHOTO MPHUMEPA, B MacIITa0e HECKOJIBKHX CEKYH]I
SHTPONUNHBIA MoTeHUMan coObiTus «KomaHaup nojyyaer mpuKa3 oOOCTpeNsiTh TOopo»
OTpHLIATENIbHBINA, B MacIiTabe HECKOJIBKHX YacOB — PE3KO IOJOKUTEIbHBIN, a B Maciitade
HECKOJIBKHX JIET OH MOKET CHOBA CTaTh CYIIECTBEHHO OTPULATENBHBIM. Bee 3T0 moguepkuBaer

BaXXHOCTb (haKTOpa BPEMEHU B SHTPOIUUHOM MOTEHIIHANIE COOBITHUS.

[TockobKy MBI HCIIOJB3yeM SHTPOIUHHBIN MOTEHIMAT COOBITHS KaK (PH3UYCCKYFO
Mepy 0oOpa W 31a, TPUBEICHHBIN BBILIE IPUMEP WILTIOCTPUPYET CIad0CTh OLIEHOK 000pa W 31a
B TCUCHUE KOPOTKUX MEPUOJ0B BpeMeHHU. TOJIbKO MO MPOIIECTBUH IOCTATOYHOTO BpEMEHHU (B
HEKOTOPBIX CITy4asX uepe3 JECATHIICTHS ) Mbl MOXKEM CKa3aTh, OBLIO JI COOBITHE XOPOIIIUM HITH
TUIOXUM, WJIU C TOYKHU 3pCHHS] (PU3UKH, OBLI JIM SHTPONUHHBIA MOTEHIMAT dTOTO COOBITHUS

OTPULIATEILHBIM WIH MOJIO0KUTEIbHBIM.
4. Ycpennenue

4.1. O3HayaeT U MyHKT 3 BHIIIE, YTO B MACIITa0€ HECKOJIBKUX CTOJIETUM OOJBIITUHCTBO
peanbHBIX COOBITUM YCPENHSIOTCSA, W WX DHTPONUNHBIE TOTEHIMAJIBI CTAHOBSITCS

MPeHeOPEeKUMO MaTbIMU?

JIeCTBUTENBHO, YEPE3 HECKOJIBKO COTEH JIET HUKTO HE BCIIOMHMT, YTO «KTO-TO COpPBaJ
L[BETOK B HayaJe JieTa», WIH «KTO-TO YMEpP OT PaKOBOW OMyXOJIN», UITU <«JI0OCOCH OB yOUT Ha
IIyTH K HEPECTY», WIIN «TYYHBIN YEJIOBEK HMJI MEHbIIE 4eM MOT Obl» U T. 1. O3Ha4aer ju 3To,
YTO TOCJIEICTBHUS BCEX 3TUX COOBITHH CMEIIMBAIOTCS C MHJUIMApAaMH MOCIEICTBUNA IPYTUX
COOBITHI ¥ IOSTOMY SHTPOIUIHBIE TOTEHIIUANIBI 3TUX COOBITHI CTAHOBSATCS HEBBIYHUCIUMBIMU

W HAYTOKHBIMU B MacIuTade HECKONBKHUX CTOJIETHIA?
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Her, He o3Havaer. 310 mpaBa, YTO SHTPONUNHHBIE TOTCHITUAIBI OOJIBITMHCTBA COOBITUI
CTAHOBSITCS HEBBIYMCIMMBIMA B MaciiTabe HECKOJbKHX CTOJICTHH, IOTOMY 4YTO UX
ITOCJICACTBUA HepaSJII/I‘H/IMBI, a ux BepOHTHOCTI/I - HCBBIYHCJIINMBI. OI[HaKO preI[HeHHBIf/'I
SHTPONUIHBIA MOTEHIMAT HE CTaHOBHUTCA IMpeHeOpexuMo MaibiM. Hmxe Oyner mokasaHo,

rnoyemy.

4.2 T.K. MBI aHAIM3UPYEM, CTAHET JIM DHTPOMUUHBINA MOTCHIHAJ TEKYIIMX COOBITHI
paBHBIM HYIIIO B MacIiTade BEKOB, TO JIUIsl HaYalla paCCMOTPUM COOBITHSI, KOTOPBIE MPOU3OILITH
B npouuioMm, Hanpumep, 200 ner Hasaa. Moxem 1M Mbl CKa3aTb, 4TO SHTPOIUIHBIE
MOTEHITMAIBI COOBITH, Mpou3omeamux 3a nocieaaue 200 jget, paBHbl HyIt0? O4eBUIAHO, MBI
HE MOXEM YTBep)KIaTh 3T0. HbiHemHui Mup Ha mopsaok cioxHee, yem 200 et Ha3ad, U B
HEM MHOTO CYIIHOCTEH, KOTOPBIX HE ObIO B TO Bpemsi. UHUCIEHHOCTh HaceJIeHUsT HAMHOTO
Oombire, yem Obu10 200 5eT Ha3ad, U, KPOME TOro, UMEET OONBIIYIO TPOJOKATEIHBHOCTh
KU3HU. Bce 3T M3MEHEHUs SBISIOTCS PEe3yIbTaTOM COOBITHI, MPOUCHIEANINX B TEYCHUE ITUX
200 ner. DTO oO3HAYaeT, YTO YCPEAHEHHBI SHTPONUIHBIA MOTEHIMAT BCEX COOBITUH,
peasin3oBaHHbIX B aHanu3upyemom 200-neTHeM nepuone, He paBeH 0. B mpoTtuBHOM citydae
MBI KUJIU OBI B T€X )K€ yCIIOBUSX, uTO U 200 j1eT Ha3a1, 1 UMeIH ObI Ty XK€ MPOI0JDKUTEIBHOCTh

JKU3HU, YTO U B IIPOIIIIOM.

Hano Taxke OTMETUTb, YTO K aAHAIU3UPYEMBIM COOBITHSM OTHOCSATCS HE TOJIBKO
n300peTeHus], CeIbCKOX03SIMCTBEHHbIE, MEUIIMHCKIE U Hay4HbIE pa3pabOTKH, T.€. COOBITHS,
3aMeAIAonMe pocT 3HTponuu. OHM TakKe BKIIIOYAIOT B ce0sl HACWIIBCTBEHHOE BHEIPEHHE
COLIMAJIBHBIX TEOPUH, 2 MUPOBbIE BOWHBI, TAaHAEMHUH, T€HOLUABI U APYTHE COOBITHS, KOTOpbIE
3HAYUTENBHO YCKOPWIN pocT 3HTponuu. OpHaKo, HECMOTpPs Ha 3TO, 00wjas cyMma BCEX
COOBITHH MO3BOJIMJIA YEJIOBEKY YBEIMYUTh YUCIEHHOCTh HACEIEHUSI U JKUTh JOJIbIIIE, IOCTUYb
MHOTMX HOBBIX pE€3yJbTaTOB B HAayKe, TEXHHKE M MCKYCCTBE, T.€. MMEET B CPEIHEM
OTPULIATENIbHBIA SHTPONUNHBIA nNoTeHnHan. (OTMETUM OJIHAKO, YTO €ClIM B KayecTBe
aHaJIM3UpyeMoi cucteMbl R MbI OyJieM paccMaTpuBaTh HE TOJBKO YEJIOBEUECTBO, a LIETHMKOM
IIaHeTy 3eMJisi, TO Mbl JOJKHBI OyJleM TakKe€ yUWUTBhIBaTh POCT SHTPONHU HU3-32 aKTHUBHOI'O

WCIIOIB30BaHUsI HEBO30OHOBIIIEMBIX pecypcoB mocie 1750. Mbl 3To o0cyauM HUXKE B MTYHKTE

4.5)

Intellectual Archive Vol. 11, No. 4, October - December 2022

47



4.3 TlombITaeMcsl BBIYUCIUTH CPEIHUM SHTPOMUIHBIN MOTEHIIMAJ, HHTETPUPOBAHHBIIN
[0 BCEM COOBITUSIM UEJIOBEYECKOM HCTOPUHU. XOTS ITa 3aJadya KaXeTcs CIHIIKOM
aMOUIIMO3HOM, MBI BCE )K€ TONPoOyeM ee pelnTh. B 3Toii cTaThe Mbl IPOaHATH3UPYEM TOIBKO
OMOJIOTMYECKYIO COCTABIISIONIYIO, 0€3 yueTa JOCTH)KEHUI B HayKe, TEXHUKE U UCKyccTBe. s
Hayaja paccMoTpuM Bpems 110 1750 roma, T. €. Bpemsi, NPEALIECTBYIONIEE MPOMBIIIICHHON
peBostoniuu. /o 3TOro MoMeHTa JIt0I1 MOYTH HE UCII0JIb30BalId HEBO30OHOBIISIEMbIE PECYPCHI
(aed1h, yromip, ra3) ans o0orpeBa, OXJIaXKIECHUS U TPAHCIIOPTA, YTO 3HAYUTEIHHO YIPOIIAET
pacuetel. B coorBercTtBUM ¢ [5] HaceneHue 3emHoro mapa B 1750 roxmy coctaBiisiio
795 000 000 yemoBek, a YUCIIO JIFOACH, POJUBIINXCS 3a BCIO HCTOPHUIO YesoBedecTBa 10 1750

roga, COCTaBJIAAJIO IIPUMCPHO 97 MUWJIJIMApI0B.

Yactp 3TOro mpupocTa MOMyJISLUKU IPOU30IILIA 32 CYET OOBIYHOTO BOCIIPOU3BOJICTBA,
AQHAJIOTUYHOTO PA3MHOXKEHHUIO JKMBOTHBIX, @ YacTb ATOr0 IPUPOCTA MOIYJSALUU - 332 CUET
UMBUIM3AIMU U HAIWYMS WHTEIUIEKTa y Jtojed. be3 mHTennekra u MUBUIM3AUHN JIOAN HE
cMOrIH OBl PacIIUPUTH apeal CBOEH KHU3HU 3a Mpesenbl 30Hbl kKombopTa B AQpuke, U pocT
YHUCJIEHHOCTH HaceJeHUs Obl1 Obl AaHAJOTMYEH POCTY UHUCIEHHOCTH IPYTUX IPUMAaToB,
KUBYIIUX B TeX ke ycnoBusix. CormacHo [6], 001iee KoJIMYeCTBO BCEX MPUMATOB (32 BBIYETOM
YeloBeKa) B HACTOSIIEe BpPEeMsl COCTaBIsieT MpuUMepHO 4 MIIMoHa. Takum oOpa3om, Mbl
MO>KEM OLIEHUTb, UTO 0€3 MHTEeIJIeKTa ¥ IIUBHIIN3AI[MH YeI0BeUecKas MOMyJIsIHs COCTaBIsIIa
Obl He OoJiee 4 MIJIJTMOHOB 0co0Oel (CyMMa Bcex MPUMAaToB, HE cUMTas yesnoBeka). [Ipuunna
Takoi orneHku npocta. Eciu Ob1 Huma komdopta B Adpuke, OTKy/1a TPOU3OIILIH JIFOIU, MOTJIa
MOJIIEP>)KUBATh OOJIbIIIEEe HACEIEHUE, TO ITO TAKXKE MO3BOJIMIIO Obl YBEIUYUTH MOMYJISAILHUIO U
Apyrux npumaroB. OHako o0l1ee KOJIMUECTBO BCEX MPUMATOB (HE CUMTas JIF0JIei) coCTaBIsieT

Bcero 4 MUJUIMOHA, uTo cocTaiisieT MeHee 1/1000 coBpeMeHHOi uenoBedecKoi nonysuum.

D10 o3HayaeT, uyTto mo kpaitHeit mepe 790 000 000 yemosexk B 1750 romy Obuin
MPOIYKTOM COOBITHH, NpPUHAANEKANUX [MBUIM3ALKUUA, a HE TMPOCTOMY >KHUBOTHOMY
Pa3MHOXKEHHUI0. 3Has 9TO M OILIEHUB, YTO O0IIee YUCIOo JrofAeH, poausmuxcs a0 1750 rona,
coctapmsier 97 MwuIHapaoB [S5], MBI TONy4daeM YBEJIWYEHHWE OWOJOTHYECKOW MAacCCHhI,
MIPOM3BEICHHON YesioBeueckor nupmm3aiued B 1750 roay, kak 790 000 000 * 1,3 * 10% Gur
~ 10% 6uT. 3nech 1,3*10% 6ur — 570 MHPOPMAIMS coepKamascs B TeNe YeT0oBeKa COTTIACHO

[3]. (Ora BenuumHA, KOHEYHO, SIBISETCS MPUOIU3UTEIHHON OIEHKOM, KOTOpast MOXKET OBITh
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CKOPpPEKTUPOBaHA B X0j€ OyIyIIMX HCCIEAOBAHUN, MO3TOMY Mbl HE HAaCTaUBaeM Ha 3TOM

TOYHOM 3Ha‘ieHI/II/I.)

Otu 10%® 6uT ObUIM TIOPOXKIEHBI COOBITHAMH, coBepineHHbIME 97*10° mogbmu,
poauBimumucs 10 1750 roxa [5]. Apyrumu cioBamu, B CpeIHEM KaXK/IbIH Y€IOBEK, JKUBIIHH J10
1750 rona, oTBeTcTBEHEH 3a reHepanuto 10%/(97*10°%) = 10%* 6ut 6uonornyeckoii uHGoOpMaIu
B 1750 romy. be3 coObITH#, TPOW3BEACHHBIX ATUMH JIOAbMU (WU €CM OBl CPEIHUMA
SHTPONUIHBIN MOTEHIINAI STUX COOBITUI OBLIT paBEH HYJIIO) MBI BCE €IIIE KUK TOJIbKO Adpuke
B 30HE KOM(OpTa, UMETU KOPOTKYIO MPOJIOJDKUTEIILHOCTD KU3HHA U HACcEJICHUE B HECKOJBKO

MUJIJIMOHOB Y€JIOBCK, @ HE B HCCKOJIBKO MUJLIIMAPA0B.

Bompoc o konmuyecTBe COOBITUH BO BCEX HYEIOBEUECKHMX >KMU3HSX MEHee siceH. Bo-
MEPBbIX, MBI MOXEM HTHOPUPOBATH BCE JETCPMUHHPOBAHHBIC COOBITHS (TaKHe KaK MpPHEM
UL, TbIXaHUE, MOYEUCITYCKAHUE, COH U T. J1.), TOCKOJBKY NE€TEPMUHUPOBAHHBIC COOBITHS
HUMEIOT HYJIEBOU SHTPONUNHBIN MOTEHIINA COIJIACHO [1]. KonuuectBo
WHJETEPMUHUPOBAHHBIX COOBITUIN B KH3HU YeJIOBEKa 3HAUUTEIHHO MeHbIIIe. [103ToMy MOXXHO
C YBEPEHHOCTHIO TOJIarath, 4To JIOU COBEPIIAIOT HE 00JIee OJJHOTO UHIETEPMUHUPOBAHHOTO
MOCTYyIIKa B MUHYTY. JTa oneHka aaet 60 coowrtuii B wac u 60 * 16 gacoB ~ 1000 coObITHi B
AeHb. D10 o3HauyaeT ~365 000 cobbituii B rox u 365 000 * 30 ger ~10 cobObITHII B TeUeHHE
XKU3HM 4enoBeka, rae «30 ner» cornacHo [7] — 3TO cpeaHee 3HA4YE€HHE OLIEHKHU
MIPOJOJKUTENBHOCTH KU3HU 4esioBeka 10 1750 r. [lockonbKy cpeqHuil BKiIaJ B yBEIUUYEHUE
OMOJIOTMYECKOW MacChl MHTETPUPOBAHHOE TI0 KOJUYECTBY JKH3HEU BCEX JIIOJEH, )KUBIIUX 10

1750 ropa, cocrasisier 10% 6ur, cpenHee coObITHE B MCTOpUU yenoBedecTBa 10 1750 roma

MOPOXKIAITI0 10%4/107 = 10" Gur.

4.4 BrionHe oueBuaHO, uto 101 — BecbMma CIEKYJISITUBHOE YHCIIO, U MBI HE JTOJIKHBI
moJilaraTbCsi Ha OTO TOYHOE 3HAYeHWE. BoO-TIepBBIX, IMOCKOJIBKY OIIEHKA «OJHOTO
HEJCTEPMUHUPOBAHHOTO MOCTYNKAa B MUHYTY B T€UCHHE KH3HU UEIOBEKa» SIBISETCS JIUIIb
BEpXHEH OIEHKOH, pealibHasl 4aCTOTa UHAETEPMHUHHUPOBAHHBIX MIOCTYIKOB, BEPOSTHO, HAMHOTO
Mmenbie. Eme Gomee HeompeneneHHo# sBusercs BenmumHa 1,3*10%° 6ur kak omenka
nH(pOpMalIUY, KOTOPYIO COJAEPKUT YeJIoBeUecKoe Teso coriacHo [3]. OHO MOXET OTINYaThCs

OT peaJlbHOT0 3HA4YEHHUs Ha MHOro mopsakoB. Ilaparpad 4.3 mpocTo WILTIOCTPUPYET METO.
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OIICHKU CpeHEH BEIMYMHBI "HSHTPOIMUWHOTO MOTEHIHANA COOBITHUS" YCPEAHEHHOTO 0 BCEM

coOpITusaM 1o 1750 roxa.

4.5 OueHka cpegHero HTPOMUITHOTO MOTEHIMAIA, HHTETPUPOBAHHOTO 110 COOBITHUSIM,
npowusomenmum mnocie 1750 r., mpeacrapiser coboil ropazno Oosiee CIOKHYIO 3aady. IDTO
CBSI3aHO C UCIIOJH30BAHUEM HEBO300HOBISIEMBIX pecypcoB (HedTh, yroib, ra3 u T. J.) IS
o0orpeBa, OXJXJCHUS W TPAHCIOPTHPOBKH, KOTOPHIC 3alyCTHJA POMBIILICHHAS

PEBOITIOIIHSL.

Haunem c moBTOpeHUsI pacueToB, BbINOJIHEHHBIX B pa3zaeie 4.3. B coorBercTBuH C [5]
pa3HMIla B 4YMCIIEHHOCTH HacesneHuss Mmexnay 1750 u 2020 romamu cocrTaBiiieT OKOJIO 7
MuutMapaoB  4denoexk  (7,772,850,162 — 795,000,000). CoOTBETCTBEHHO, H30BITOK
OMOJIOTUYECKON Macchl, MOPOXKIACHHBIM muBHiIM3amued Mexay 1750 u 2020 romamm,
coctapiser 7*10°%1,3*10%° 6ur =~ 10% 6ur. D10 mNpeBhIeHHE OBLIO TIOPOKIEHO
KOJUIEKTUBHBIM BKJIAJA0M 19 MuinapioB uenoBek, *Kupmux Mexay 1750 u 2020 rogamu [5].
COOTBETCTBEHHO BKJIaJ] KayKJI0T0 YEJIOBEKa, xuBLero mexay 1750 u 2020 rogamu, cocTaBiisieT
10%%/(19*10°%) =~ 5*10% 6ur. (OTmeTnM, uTO BKIaj mojel, »*uBmmx nocae 1750 rona,
yBemuumics B 50 pa3 mo cpaBHEHHIO ¢ BKJIAI0M Jiofei 10 1750 roxa, Kotopslii coctasmsn 1024

OUT, KaK IMOJCYUTAHO B pazjeie 4.3).

At 5*%10%° 6ur GbutH nopoxkaeHsl 365,000 coGpitussMu B rox *50 met ~1,8%10'
COOBITUH B TEUEHHWE JKM3HUW UeNoBeka, Trne «50 met» — 2JTO CcpeaHsisi OlleHKa

MPOJIOKUTENILHOCTH KU3HU YesioBeka B Mupe mexay 1750 u 2020 rogamu coriacHo [7].

ITockonbKy cpeHUI BKJIaJ B yBEIMYEHUE OMOIOTHYECKON MacChl, MHTEIPUPOBAHHBIH
10 KU3HM Bcex Jrofel, poausmuxcs Mexay 1750 u 2020 rogamu, coctaBisieT 5%10%° 6ur,
cpenHee coObITHE B HcTOpuK Mexay 1750 u 2020 mopomumo 5*10%%/(1,8*107) = 3*10' 6ur
ouonornveckoit maPpopmanuu B 2020 roxy. CHOBa oTmMeTuM 30-KpaTHOE YBEIMYECHUE BKIIA/Ia
CpeaHero coOBITHS B 3aMeJUleHue pocta s3HTponuiiHoe Mmexay 1750 u 2020 romamu 1o

cpasrenuto ¢ 10'7 6uramu B nepuon g0 1750 rona.

K coxanenuto, curyanus mociie MpOMBIIUICHHOW PEBOJIONNH OKa3bIBACTCSI HAMHOTO
CJIOKHEe, TTOCKONIBbKY ¢ 1750 roma nuMBWIM3aIlMs aKTUBHO HCIOJIB3YET HEBO300HOBIISIEMBIE
WCTOYHUKU pecypcoB (He(Th, yroyb, Ta3 U T. 1I.) Uit 000TpeBa, OXJIXKACHUS U TPaHCIIOPTA.

Eciu paccMaTpruBaTh YC€JIOBCUYCCKOC OGH.[CCTBO KaK HU30JIMPOBAHHYIKO CUCTEMY, TO MOXHO HC
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YYUTBIBATh UCIOJIb30BAaHNE HEBO30OHOBIsIEMBIX pecypcoB. OIHAKO, €CIIM MBI pacCMaTpUBaeM
W3MEHEHUs HTponuu Ha 1iaHere 3emist mexay 1750 u 2020 rogamMu, Mbl TakKe JOJKHBI
YUYUTBIBATh POCT OSHTPONHUH, BBI3BAHHBIM OTOIUICHHUEM, OXJIAXIACHUEM, TPAHCIOPTOM,
MIPOU3BOJICTBOM AIEKTPOIHEPTUH u JIpPYTrUMU OTpacisiMu, HCTIOIb3YIOIUMHU
HEBO300HOBJISIEMbIE UCTOYHHUKH. [103TOMY MBI HE MOKEM TOYHO YTBEPKJaTh, yTo 30-KpaTHOE
yYBEJIMYCHUE TPOM3BOJICTBA OMOMACcCChl W COOTBETCTBYIOIIEE 3aMEUICHHE CKOPOCTH pOCTa
sHTponuu Ha 3emse B nepuon ¢ 1750 mo 2020 roa, KOMIEHCHpPOBAJIO HCIIOJIb30BAHUE
HEBO300HOBJISIEMbIX HCTOYHHUKOB C COOTBETCTBYIOIIMM YCKOPEHHEM pPOCTa JHTPOIIUHU.

OcTaBuM 3T0 11 Oy AYITUX HUCCIICTOBAHUM.
5. boapnias mikaJa

Kak mbl paccmarpuBaiu B pazzene 4.5, ectb masc, yto nocie 1750 yenoBeuecTBo B
CpelHEeM YCKOpSieT pOCT SHTponuH Ha 3emsle, a He 3aMmeanser ero. Ecim Oynymue
UCCIICIOBAaHUST M pacueThl MOATBEPIAT 3TO, O3HAYaeT 1M 3To, yTo mocie 1750 roma

CYHICCTBOBAHUC moneﬁ cTao 3Jo0M?

5.1. Kak mbl Buzenu B pasgene 3 «@PakTtop BpEMEHW», SHTPONUNHBIA NOTEHIUA
3aBUCUT OT MOMEHTA, JIJIi KOTOPOTO MBI BBINIONHSAEM OlleHKY. Pa3znen 3.4 wiitocTpupyer, 4To
COOBITHE MOXET UMETh OTPUIATENbHBIN PHTPONHMMHBIN MOTEHLMAd B MacuTabe CeKyH],
MOJIOKUTETIFHBIA SHTPOMUIHBIA MOTEHIIMAT B MacliTabe 4acoB M CHOBAa OTpULIATEIbHBIN
SHTPONUMHBIA TOTEHIMAT B Macmitabe jeT. Bo3moxkHO, Hambosee MpaBUIBHBIM METOJIOM
OBLII0 OBI paccMaTPUBATH SHTPONHUITHBIN TOTEHITMA KaK MATEMAaTHUYECKUH MpeIe, K KOTOPOMY

CTPEMUTCA pa3HULlda MCKIAY ABYMA MATCMATUYCCKUMU OKUTAHUSAMHU.
Z(T, A) = limr— [ST(To+dT) - ST(To-dT)] (11)

Hpo6neMa B TOM, YTO MbI YaCTO HE MOKCM paCCUHUTATb 3TOT MPEACII, U OaXKE HC MOXKEM

OLICHUTH €0 3HaK. LIe.]'IOBCLIGCTBO, OJHAaKO, ABIAOTCA HCKIIIOYCHHUCM. Tlosscanm moyemy.

5.2 B Hactosliee BpeMsi Bce JKUBBIE OpraHM3Mbl Ha 3emjie NpeBpamialT 0a3oBbIE
nUTaTeNbHbIE BelllecTBa B 0oJiee OpraHM30BaHHYI0 OMomMaccy. He Tonbko 11011, HO ¥ KaX10€
pacTeHue, KUBOTHOE, pbl0a, HACEKOMbIE, OAKTEPUU U T. J. HEMPEPHIBHO MpEBpalaeT caxap,
BOAY M Jpyrue 0a30Bble MUTATEIbHBIE BEIIECTBA B 00Jiee BHICOKO-OPTaHU30BAaHHBIE OENKH,

KJIETKH W OHOJIOTHYeCKHue CTPYKTYPHI. KpOMe TOr0, OHH TaK¥XE BOCHPOU3BOIAT cebs B

Intellectual Archive Vol. 11, No. 4, October - December 2022

51



OOJIBIIIEM KOJIMYECTBO KOIHM, YTO YBEJIWYHWBaeT o0beM Omomaccel Ha 3emie. Jliogu He
SIBJIAIOTCS UICKJIFOUEHUEM U3 3TOro npouecca. OHaKo B HACTOSIIEE BPEMs TOJIBKO JIFOJIU UMEIOT
[IAHC PaCIIUPUTH CBOIO 00JIACThH CYIIECTBOBAHMS 3a MpesenaMu 3emiu. Hukakue pacTeHus,
HUKAKHE JIPYTUe JKUBOTHBIC WM PHIOBI HE MOTYT caenaTh 3T0. (CHopbl, BEPOSTHO, MOTYT
BBDKUTH B KOCMOCE, HO OHHU HE UMEIOT CBOOOJY BOJIM U HaMEpEeHUs paclIMpUTh CBOM apea
oOuTaHus 3a npezensbl 3emin). ToabKO 01 UMEIOT MOTEHIIUAT U YKEeJIaHUe PACUIUPUTH CBOIO
cpeny oOuUTaHUs IO BCEH COTHEYHOU crcTeMe U nayiee. KoHeuHo, Ui 3TOro aHann3a BakHa HE
apeasl obuWTaHUs dYeJIoBeKa caM 1o cebe, a 00JacTb, € BO BCEICHHOM MPOUCXOIMT
npeoOpa3oBanue Oojiee MPUMHUTHBHOM MaTepuu B OoJjiee OpraHU30BaHHYIO Ouomaccy.
[Tockonbky 3Ta 007MacTh U 00BEM OHMOMAcChl OYAYT PAacCUIMPATHCA C TEUYECHHEM BpPEMEHH,
MaTeMaTH4ecKoe OXHAaHHE ST o(To+dT) CTAHOBHTCS MHOIO MEHBIIE MATEMATHYECKOrO
oxunanus Stou(To-dT) ¢ Teuennem Bpemenn ( St—x(To+dT)<KStw(To-dT) ), 1 3HaK mpesena
Z1—.(T, A) B popmyie (11) craHOBUTCS OTpHULIATEIbHBIM. UeM OoJibIlie BEIMYMHA BPEMEHH T
B (opmyie (11), Tem Goinblie 061acTh, rA€ OYAYT KHUTh JIOIU, TEM OOJbIIE 0O0bEM BBICOKO-
OpraHM30BaHHON OuoOMacchl OyJeT MPOU3BEACH, U TeM Ooiblne OyIeT pa3HHIA MEXIy

MaTeMaTHYECKUMU OXHUIaHUSIMHU B popmyie (11).

5.3 Tpenynpexnenue. CooOpakeHus, NpeACTaBICHHbIE B pasuene 5.2, OymyT
CIpaBEAIMBBI TOJIBKO B TOM CIIydae, €CJIU JIIOJIU CMOTYT CKOPPEKTHPOBATh YCKOPEHUE pocTa
SHTPOIINH, CBA3AHHBIM C HCIOJIb30BAaHMEM HEBO30OHOBIISIEMBIX MCTOYHUKOB SHEPIHH, TaK
9TOOBI OHO CTAJI0 MEHBIIIE 3aMeIJICHUS POCTa YHTPOIINH, TOPOXKIACHHOE HAIIeH [IMBUIIH3AINECH.
B npotuBHOM ciydae cuTyarusi, KOTopyro Mbl Habmo1aem nociie 1750 rona (yckopeHue pocta
SHTPOINUU H3-3a HCHOJb30BAHUS HEBO300HOBISEMBIX HCTOYHHUKOB 3HEPTUU BO3MOXKHO
NPEBBIIACT 3aMEJIEHHE pPOCTa HHTPONUU H3-3a MPOU3BOJACTBA OHMOMAcChl M ApPYTUX
peAMETOB) OyAET MPOCTO PACIIUPEHO Ha APYrHe TUIAHETHI U najnee. [ unorernyeckas «chepa
JaiicoHa» MOXeT ObITh OJHUM M3 METOJIOB PELICHUs TPOOJIEMBI, U, BEPOSITHO, CYLIECTBYIOT U

JPYTHE METOIBI.
6. 3akiaouenue

Hcnonvzoeanue @usuxu 6 smuxe. Kak mokKa3aHO, (HU3HUECKOE CBOWCTBO
«OHTPOINUNHBIA MOTEHIHAN COOBITHUSD), UCHOJB3YeMbIH B (Quiocodckoir obmactu “ITHKA”

IIO3BOJISICT HaAM q)OpMaJ'II/ISOBaTB U B HCKOTOPBIX ClIy4dasiX BBIYUCIIMNTHL BCIMYHHBI «)106pa» n
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«3na». «HTPONMMHBIN MOTEHIIUAI COOBITHSI JaeT (U3NUECKYyI0 OCHOBAHHWE WHTYUTHUBHBIM
TEPMHUHAM «JI00pO» M «3JI0» U IMO3BOJISIET CpaBHUBATh, 4 MHOTJA U MOKa3bIBaTh B LU]pax,
HACKOJILKO XOPOIIMMHU WJIM HACKOJIBKO IUIOXMMH SIBJISIOTCS OIpPEACIICHHbIE TOCTYIKH U

COOBITHA.

H3zmepumocmy. « QHTPONUNHBIA MOTEHIMAN COOBITUS» AeT HaM METOJ W3MEpEeHUus
«100pa» U «3na». Mcnonb3ys ero, Mbl MOKE€M I0Ka3aTh C IOMOILIbIO YHCEJ, YTO COpBATh
[[BETOK B Hadaje JieTa Xy)ke, YeM COpBaTh IBETOK B KOHIlE jera (cm. 2.2.1, 2.2.2), MoxeM
OLIEHUTb, HACKOJILKO TIFIOXUM SIBIIICTCS CepuitHbIN yOuiina (cMm. 4.3 - 4.5) u 1. 1. O4eBUIHO, YTO
METO/bl, IPEACTABICHHBIE B 3TOH CTaThe, MOT'YT OBbITh HUCIIOJIB30BaHbI JJIs aHAJIN3a 100pa U 371a

B MHOKCCTBC JPYIrux CO6BITPII>1, KOTOPBIC MBI MOKEM IIPOAHAJIU3UPOBATD.

Cpasnenue cobvimutl pazublx Npupoosvl. «IHTPONUHHBIA ITOTCHIHAT COOBITHS
MO3BOJISICT HAM CPAaBHHUBATH JOOPO W 3710 COOBITHH, MPUHAICKANUX COBEPIICHHO PAa3HBIM
obnactsm. Hampumep, Mbl MOXKEM pacCYMTaTh, HACKOJIBKO COOBITHE «yOWICTBO JIOCOCS TO

IIYTH K HEPECTY» XYIKC YEM «COPBATh IBECTOK B HA4YaJIC JICTA».

KOHGLIHO, B OOJIBIIIUHCTBE CJIY4acB B OTUKE Mbl MOKEM CKa3aTb, ABJIACTCA JIU COORITHE
I[06pOM WA 3JIOM. OI[HaKO, HCIOJIB3YSA mMOoJ1bKO UHCTPYMCHTBI OTUKU MBI HC MOKCM IIOKa3aTb
B 4YHCJIaX «HACKOJIbKO XOpPOLIW» HJIU «HACKOJIbKO IIJIOXH» CO6LITI/IH, OCOOEHHO €CIIHU MBI
CpaBHHUBAcM COOBITHS pa3H0171 IpUpoOabI. ((3HTpOHI/II\/’IHBII‘/JI MMOTCHIMAI COOBITHS» TTO3BOJISICT HAM

caeciaTh 9TO.

VYuueepcanonocmos. TepMHH «IHTpONUS» NMPUMEHHUM K OYEHb LIUPOKOMY CIIEKTPY
COOBITHH, OT (PU3UKU M XUMHUH 0 UCKyccTBa U HH(popMarui. COOTBETCTBEHHO «IHTPOMMUHBIN
MOTEHIMAJ COOBITHS TaKXe MPUMEHUM K OYeHb LIIUPOKOMY CIEKTpY coObITuii. ITockombKy
«QHTPOINUNHBIA TOTEHIIMAN COOBITHS» PabOTaeT B KAUECTBE OCHOBBI JJIsl HAILIMX MHTYUTUBHO
MOHATHBIX TEPMUHOB «J00pa» U «371a», Mbl MOXXEM NMPUMEHUTh 3T UHTYUTHUBHO MOHSITHbHIE
TEPMUHBI K TOpa3o O6osee MIMPOKOMY TUAMa30Hy COOBITHI M clenaTh UX BBIYUCISIEMBIMU U
COMOCTaBUMBIMHU. VIHBIMU CJIOBaMH, Be3/I€ /i€ TEPMHUH "SHTPONUNHHBINA MOTEHLUAT COOBITHS"

MPUMEHUM, MOHATHS "100pa" U "371a" TakKe MPUMEHUMBI U CPaBHUMBI MEKIy cO00ii.
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Study nature, love nature, stay close to nature.

It will never fail you
Frank Lloyd Wright

Fig. 3. The Hever Castle Rose. Fig. 4. Stunning aerial views of Hever Castle.
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Over the centuries, Anne Boleyn's story has been shared countless times — and
has had many faces. Perhaps she has become, to paraphrase the description of the
similarly condemned Sir Thomas More, 'a woman for all seasons'. In the end, this just
proves how much we are still fascinated with Tudor history and, in particular, with
Anne's tragic and undeserved fate. Hever Castle, near Edenbridge on the Kent, Surrey
and Sussex border, was the childhood home of Anne Boleyn (1501-1536) [95], see
the video [128], Fig. 1, 4.

The Anne Boleyn of fiction, TV and movies is often
a woman with her sights on the crown, who set out to trap
King Henry VIII and to seduce him, but is that true? Did
Anne Boleyn purposely wreck the king's marriage to
Catherine of Aragon? Did she play a game and manipulate
the king? In this "Questions about Anne Boleyn" video,
Claire Ridgway, author of "The Fall of Anne Boleyn: A
Countdown", answers this question by looking at what we
know about Henry VIII's courtship of Anne Boleyn in the
1520s (see the video [145]).

Hever Castle for 500 years hasn’t changed that
much (Fig. 1, 7). However, the grounds were completely Fig. 5. Anne Boleyn
transformed at the beginning of the 19th century (copperplate engraving circa 1860).
by the previous American owner William Waldorf Astor (see the video [45]).

Hever Castle in Kent is indelibly associated with the Tudors and, in particular,
Henry VIII’s doomed second wife, Anne Boleyn, the mother of Queen Elizabeth 1
(Fig. 5, 6). The castle itself might have been doomed as well if not for the passion —
and money — of an American expat, William Waldorf Astor. Astor, once the richest
man in America, bought Hever in 1903 and devoted much of his fortune to restoring
and recreating it. At the same time, he developed the estate as a family home and
indulged his enthusiasm for English landscape gardening [99, p. 96-99], the video [47].
To the left of the castle, is an area of orchard (Fig. 7), which has been 'rewilded', to
allow a wealth of meadow flowers to flourish, bordered by quaint topiary shapes.
Yew and box topiary abound throughout the gardens.

¥ Ty

Fig. 6. Henrich VIII and Anne Boleyn. Hunting. Fig. 7. Anne Boleyn’s Orchard.
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everything forever (see the video [128]).
less than an hour from London (see the video [65]).

Why not take or create a "Nature look & ﬁnd”“? (see the video [122), Flg 8, 9 10.

.—J‘a...-ul-;-

'Merqb_,lT

Fig. 9. Map of the Hever Castle gardens.

In Anne Boleyn’s Orchard, which can be seen from Topiary Walk on the
approach to the Castle, a wide variety of apples and pears grow, many of which are
old English varieties (Fig. 7).
Henry VIII and Anne Boleyn are two of history’s most talked about figures,
but how much do we really know about the ill-fated lovers? Dr Suzannah Lipscomb
retraces the couples’ steps by visiting the places that were important to them, where
their romantic, political and tragic lives were played out, and meet people today who
are hell bent on finding out the truth about the Tudor love affair that changed

Today, Hever is a clever combination of historic and contemporary attractions,

The grounds of Hever are stunning. We could’ve wandered them for hours.
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Fig. 10. The Golden Gates. The entrance to
the Italian Gardens.
The beautiful gardens at Hever Castle were laid out between 1904 and 1908 by
Joseph Cheal and Son, turning marshland into the spectacular gardens we see today,
which are a pleasure to visit at any time of the year [58], Fig. 1, 8.
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There are many water features around the gardens, including Half Moon Pond
(Fig. 11, 12, 13) and Japanese Azaleas Cascade Rockery (Fig. 11). Today Half Moon
Pond displays a lovely classical statue of Venus and Cupid. The yew hedge
surrounding Half Moon Pond is also fully grown and forms a luscious backdrop to

Fig. 12. The Half Moon Pond fountain.

Flg 11 Half Moon Pond dlsplays a lovely classical statue of Venus and Cupid.
the fountain (see the video [46; 4]). We can see see the Anne Boleyn roses (Fig. 13)
and the Hever Castle Roses near the Half Moon Pond fountain (Fig. 14). Anne
Boleyn rose... It's a shrub rose with a light fragrance, delicate tones of pink and
symmetrically arranged petals. Named after the second of Henry VIII’s six wives by
rose breeder David Austin this rose dates back to 1999 (Fig. 13).

Flg 13. Te Ann Boleyn roses and the Half Moon Pond Fig. 14. The Hever Castle Roses near
the Half Moon Pond fountain (Photo by Victor Naumenko.
Surrounding the castle are

more gardens, originally laid out by
the Astors: the rose garden, and, of
particular interest, the herb gardens
(Fig. 15), divided into sections
depending on use — culinary, physic,
decking and strewing.

Fig. 15. East range of the castle with herb
garden in the foreground.
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The Tudor Garden (Fig. 16). Bordering the moat on the east side is the
Tudor Garden, divided into small, sheltered sections with tidy hedges, as it might
have been in the time of Henry VIII and Anne Boleyn (F1g 17). It features a herb

i - R RN Fig. 17. Anne of the Thousand Days,
Fig. 16. The Tudor Garden and the Yew Maze. Geneviéve Bujold as Anne Boleyn [133].
garden (Fig. 15) and a paved fountain with roses (Fig. 18). The paved Fountain
Garden contains a profusion of Ballerina shrub roses (Fig. 49) and "Anne Boleyn" by
David Austin around a tiled fountain making it the perfect place to sit and relax in the
Tudor Garden (Fig. 18, 19). : : * "R

o o

Fig. 18. A paved fountain with roses. The Tudor Garden. Fig. 19. The Anne Boleyn Rose.
There’s also the unusual sight of a giant chess set cut from golden yew (Fig. 20, 21).
In the adjommg Chess Garden W1th 1ts chess p1eces cut from golden yew (Fig. 20),

Fig. 20. A giant chess set. The Tudor Garden. Fig. 21. Maps and Globes.
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stands an astrolabe (Fig. 21) dating from the reign of Queen Anne (1933-1536). All
three gardens border the outer moat which contains colourful water-lilies which
flower in July and August [57] (Fig. 8, 16, 22), see the video [40].

— SR —_— e gt

Fig. 22. The outer moat with colourful water-lilies. Fig. 23. Hever’s Yew Maze.
Thus, The Tudor Garden is alongside the Yew Maze and is made up of a series
of small gardens with clipped hedges. There is the Herb Garden, Fountain Garden and
Chess Garden with its chess pieces cut from yew, and they border the outer moat [51].
Hever's Yew Maze (Fig. 16, 23, 25) was created in 1904 by William Waldorf
Astor, who purchased Hever Castle in 1903. At the time, Astor was one of the richest
men in the United States after inheriting a huge family fortune from his father in
1890. In 1891 Astor moved to England. The Yew Maze is one of a few remaining
traditionally designed mazes in the UK. It is the 100-year old Yew Maze with its 8-foot
high hedges (Fig. 24) and plenty of twists and turns to navigate (see the video [152]).

Fig. 24. Entrance to the Yew Maze at Hever Castle. Fig. 25. The Yew Maze at Hever Castle.

On 29th December 1904 a contract was signed for the excavation of the lake
and formation of the embankments, and also construction of an overflow weir and
sluice gates. The contractors were ordered to work day and night (except Sundays),
and the 38-acre lake varying in depth from three to ten feet was hand dug by 800
men, reinforced with six steam diggers and seven miles of railway, and completed
within two years of signing the contract. The lake was filled in July 1906 and at the
same time Sixteen Acre Island was created [52], Fig. 27.
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Sixteen Acre island also now boasts a very popular Water maze installed in
1997 around a small central rock tower which offers views out over the surrounding
landscape, as well as the opportunity to get thoroughly soaked in the process [63] see
the videos [56; 147], Fig. 26, 27.

Fig. 26. Hever Castle. The Water Maze. Fig. 27. Location of the Water Maze at Hever.

The Water Maze is very popular part of the gardens where weighted paving
slabs control the flow of water to the fountains. The aim is to reach the stone grotto in
the centre without getting wet — not an easy feat. The water isn’t just scenic, however,
and standing on certain stones triggers
jets of water that are launched over
intrepid maze-wanderers [17; 150], see
the videos [14; 146].

The Water Maze with its hidden
water jets squirting squirting we as you
attempt to reach the stone grotto in the
middle. This splashing Water Maze — a
unique feature which is especially
popular with children (see the videos [53;
64]), (Fig. 28). Fig. 28. This splashing Water Maze and children.

The weir was originally built when the lake was constructed during the period
1904-1908. The mechanical weir, designed to control the level of water in the lake,
can be raised and lowered as necessary. The River Eden, of which the lake is part,
continues its course eastwards in a series of meanders until it flows into the River
Medway near Tonbridge [74], Fig. 27.

Look for the great crested grebe who
sometimes goes fishing by the waterfall. On
land they are clumsy because their feet are
placed so far back on their bodies. Very
young grebes often ride on their parents'
backs [744] (Fig.29), see the videos
[124; 41].

A two year excavation project in the
meadows and marshland at Hever resulted in

a beautiful 35 acre lake which can now be  Fig. 29. The great crested grebe with chicks
swimming on the lake at Hever Castle.
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enjoyed by rowing boat or by doing a lake walk and spotting birds like kingfishers,
swans, crested grebes (Fig. 29) and herons, who all make their home around the lake
[52], see the video [46]. g |
Listen for reed warblers from mid-April to
s 7 early October. They sing
. from within the reedbed
. rather than from a perch,
W' . so often heard rather than
. seen. They eat insects and
berries in autumn [74], see ¥
. the video [131]. Fig. 30. A reed warbler.
Listen for the loud laughing call of the green
. woodpecker (Fig. 31). The green woodpecker is the largest
of the three woodpeckers that breed in Britain. What do you
think they eat? Ants, ants, and more ants! They use their
strong beak to dig into ant colonies and eat the inhabitants

= [74], see the video [151].
-“e.j Fig. 31. A green woodpecker.

Thus, Heve Castle & Gardens is home to a vast variety of small mammals, birds
(Fig. 39), water fowl (Fig. 32), fish, amphibians and insects (see the video [50]). The
cygnets and ducklings (Fig. 33) are hugely popular and many visitors return throughout the

season to see the young
develop. A peaceful walk
around the lake is the
perfect place to spot owls
(Fig. 34), blue tits
(Fig. 41), robins (Fig.44)
and woodpeckers (Fig. 31)
and kingfishers (Fig. 36).
Swans (Fig. 35, 37), ducks,
herons and crested grebes
(Fig. 29) can also be seen  Fig. 34. A spot owl. Fig. 35. Swans in the river Eden.
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National Nest Box Week is
organised each year by the British Trust
for Ornithology (BTO), Britain’s leading
bird research charity. They encourage
everyone to put up nest boxes in their
local area to promote biodiversity and
conservation  of  breeding  birds,
particularly now the natural nest sites on
which many of our bird species depend,
such as holes in trees and buildings, are i
fast disappearing [77]. Fig. 41. The Blue Tits in the nest box.

From February 14th — 28th (weather dependent) 4
visitors at Hever Castle can follow a snowdrop trail
through the grounds where a dusting of frost adds to the
beauty of a walk in the award-winning gardens (Fig. 42).
At this time of year, delicate snowdrop bulbs are starting E&
to emerge after their winter dormancy, the first sign that &
spring is just around the corner [91].

Young visitors can make a bird feeder in a free craft
workshop (Fig. 43) and find out more about different

Fig. 42. Snowdrop Walk (2022).
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species of British birds with the help of an activity sheet, discover how birds were
s1gn1ﬁcant in Tudor times [77] see the videos [68; 82].

Fig. 43. Young visitors can make a bird box. Fig. 45. Japanese Tea House.

Thus, today the Lake (Fig. 48) provides a tranquil location to reflect, away
from the castle and gardens. The magical lakeside locations of Japanese Tea House
(Fig. 37, 45) and the Italian Loggia (Fig. 46, 47) (where The Nymph's Fountain at
Hever Castle (Fig. 47) inspired by the Trevi Fountain in Rome [83]) and folly not only
provide wonderful points from which to view the lake but are stunning vistas from the
Lake itself. Families and nature lovers will enjoy the nature trail on Lake Walk and
boatlng prov1des fun for all ages [61] TR

Nymph's Fountain at Hever
Fig. 46. The Loggia at Hever Castle in Kent — aerial image. Castle.

Fig. 48. The Lake at Hever Gadens. Fig. 49. The Ballerina shrub roses. Tudor Garden.
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Chestnut Avenue (Fig. 50). This feature of the walk is a remnant of the original
mile-long avenue planted 1904-1908 which was designed to lie on the same axis as the
Long Gallery in the Castle (F1g 5 1) The avenue‘started from the side of the outer

Fig. 50. Chestnut Avenue. - Fig. 51. The Long Gallery in the Castle.

moat and ran the whole length of Sixteen Acre Island and beyond, leading to the
eastern boundary of the estate. The avenue suffered extensive damage from the Great
Storm of October 1987, but this section survives relatively intact [74].

Hever Garden — it's one of the world’s great castle gardens, this was part of
Astor’s vision for Hever, which included the construction of the 100-room, 16th-
century-style timbered "Tudor village'" behind the castle (Fig. 52, 53). In total, the
work at Hever is estimated to have cost Astor €12
million at the time (around €1.2 billion today) [96],
see the videos [119; 120].

Fig. 53. Anne and Henrich VIIL.
Fig. 52. "Tudor village". Anne of the Thousand Days (1969, the UK) [8].

In front of the castle the path is lined with topiary, with the land on the far side
of the outer moat generally flat at first, before rising steeply to wooded slopes.
There’s a Rhododendron walk (Fig. 54) that leads directly to the foot of the rise and
on the right a path known as the Sunday Walk leads up through well-established
trees and shrubs to the village church (St Peter’s Church,1292, Hever Road, Hever,
Kent, United Kingdom [118]) where Thomas Boleyn is buried (Fig. 55).

In recent years, the present owners have made several changes to the gardens,
including the installation of the Millennium Fountain that can be found on Sixteen
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Acre Island forming an interesting feature at the far end of this more informal area of
the gardens. The 100-metre herbaceous border has been reinstated and Sunday Walk
and Church Gill Walk created, providing a peaceful woodland garden following the
course of a stream. Sunday Walk and the rediscovered Church Gill Walk were
created by William Waldorf Astor in a very different style to the formal areas of the
Gardens. They follow the meandering stream in a circular walk that leads to Hever
Church [118] and would have been the route the family took to church each Sunday.

A

|

Fig. 54. Rhododendron Walk.

Fig. 55. St Peter’s Church, Hever Road was buit in 1292.

Starting at the Dog Graves near the Gift Shop, Sunday Walk has long been
popular with visitors looking for a peaceful retreat away from the main areas of
garden. It 1s planted with unusual shrubs and ferns, gunnera, mock oranges and
candelabra primula, with marginal planting along the stream, all complementing
Astor’s original rhododendrons [57], Fig. 54.

Other areas that we can stroll through include and can enjoy Church Gill
Walk the woodland, or Anne Boleyn’s Walk and see the impressive collection of
trees planted more than 100 years ago (Fig. 56, 57, 58), see the video [7].

— _"a - e - ) THBe
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Fig. 57. Anne Boleyn’s Walk.

Fig. 56. Terrace with small cascade at Hever. Fig. 58. Anne Boleyn.
The air is filled with birdsong and the perfume of flowers and blossom. Trees
bear fresh green leaves; there are azaleas and rhododendrons in glorious colours, and
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bluebells everywhere. The sound of young voices carries across the water as children
enjoy the adventure playground, trails and mazes. The ghost of Anne Boleyn would
certainly approve [96].

Anne's ghost is also said to appear each Christmas at Hever Castle her favorite
time of year. This is not the first time the queen's ghost has been spotted in the
grounds of the castle. Her ghostly apparition has been seen wandering the gardens of the
castle, often drifting over the bridge that crosses the River Eden on the twelfth stroke of
midnight, "it can be seen slowly crossing the bridge ' :
over Eden River". (see the video [34]), Fig. 59, 60.

Fig. 59. The bridge over the River Eden. Fig. 60. Charlotte Rampling as Anne Boleyn
running in front of Hever Castle garden in Hever. in'"Henry VIII and His Six Wives'' (1972) [12].
In the manner of ghost stories in folklore, it is said her haunting is tied to a particular night
of the year — with the tradition holding that she usually appears on Christmas Eve to walk her old
home, Hever Castle [23; 33], see the video [353].
She is believed to manifest beneath a great oak tree where Anne and Henry courted
(Fig. 54, 60, 61, 62, 63, 65), see the videos [3; 12; 112]. She crosses a bridge, it is sazd and tossesasprtg of
holly lnto the river [9] .

Fig. 62. Anne of the Thousand Days (1969) [8].
Richard Burton as Henry VIIIL.

Fig. 63. A great oak tree. Fig. 64. The Anne Boleyn Rose.  Fig. 65. Anne and Hery VIII.
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And real locations of the movie Anne Of The Thousand Days (1969) include Anne Boleyn’s
actual childhood home of Hever Castle (see the movie [8]), Fig. 17, 54, 61, 62, 65.

New for 2018 is Faith’s Garden on Diana’s Walk (Fig. 66, 68, 69). The path
here has been known as Diana’s Walk for the last century and was named after the
statue of Diana which graced Diana’s Lawn in the Italian Garden until it was sold in the
1980s. The newly planted area of the garden has been named after the Castle’s owner
Mrs Guthrie (Fig. 165) in celebration of her 50th weddlng anniversary this year and to

recognise her passmn for the gardens at Hever.
X M W'e .3 /

Fig. 66. Faith’s Garden on Diana’s Walk.
Fig. 67. Painted Lady butterfly on verbena. Fig. 68. Faith’s Garden.

Faith’s Garden is an area which has
been lovingly planted over the last two years
with thousands of perennial plants along the
outer moat towards the lake. There are the best
echinaceas (Fig. 68, 70), crocosmias, asters,
agapanthus, grasses and many more. Faith’s
Garden opened in 2018 and is named after
the castle’s owner to mark her and her
husband’s 50th wedding anniversary [89].

,ﬁ.,?,
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Fig. 70. Diana’s Walk. Fig. 71. Small Tortoiseshell butterfly on verbena.
Fig. 72. Veronica spicata. Diana’s Walk.

The Faith Garden is a prairie style garden masterminded by Head Gardner

Neil Miller and his team, inspired by Tom Massey’s 'Garden for Perennials' at RHS

Hampton Court in 2017. There are huge drift of perennials and grasses punctuated by
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specimen trees some of which were planted at an earlier time. It’s a small scale
version of the Sussex Prairie Gardens [69], see video [71], (Fig. 70, 73, 74).

Diana’s Path follows the lakeside towards the castle complex and is bordered
with Verbena bonariensis, Echinacea purpureum, Crocosmia, fennel and the silky
tresses of a bronze fringed grass. Nepeta, Eryngium and Veronicastrum (Fig. 75)
represent the blue and mauve parts of the spectrum. A magnet for bees, the
Veronicastrum displayed signs of that mysterious botanical phenomenon, fasciation.

Fig. 73. Helenium, Faith Garden. Flg 74. Echmops, Faith Garden.
Some of the mauve flower spikes flatten and fork, their bizarre forms swaying
in a scene reminiscent of a submarine landscape, through Wthh one might imagine

tiny tropical fish darting. According to the RHS website, the
abnormal flattening of the flowers in Veronicastrum
virginicum 'Fascination', is thought to be caused by a genetic
tendency to the problem [80], (Fig. 75), see the video [46].
Blue Corner (Fig. 76, 77). Whatever the season, the
predominant colour in this charming rockery garden behind
the Rose Garden is blue. The plants are concentrated around
huge rocks and steps leading to Sisters’ Pool Lawn
(Fig. 82, 83) and include blue hydrangeas, ceanothus and
blue seasonal perennials (see the video [40])

alamy

‘ ST A . Flg 717. Blue bulbs in flower. :
Flg 76. The entrance to Blue corner. Fig. 78. 'The King of the Blues' hyacmth
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In spring there are numerous blue bulbs in flower such as scilla, grape hyacinth and
the 'King of the Blues' hyacinth (Fig. 77, 78) with its intoxicating scent. Annuals
and biennials include heliotrope, ageratum and of course forget-me-not [60], Fig. 79, 80.

v )
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Fig. 79. Blue corner at Hever Castle. Fig. 80. Steps leading to Sisters’ Pool Lawn.

In Blue Corner red brick walls (Fig. 77) enclose a steeply raked lawn on each side of
which deep beds accommodate large boulders and hydrangeas and clematis in varying shades
of mauve and purple contrasting with the foliage of ferns, hostas and euphorbias. Purple
annual bedding plants provide ground cover in the form of velvety petunias and densely
flowered heliotrope the common name of which, Cherry Pie [Fig. 79], aptly describes its
sweet scent [80]. In all seasons the main colour in the rockery garden is blue.

Two Sisters Lawn and Pool. We reach this from the Blue Corner and it is the
site for Hever Festival Theatre (Fig. 81).
The Long Border is planted with hundreds
of different perennial flowers and the Rose
Banks have sweetly scented old English
roses. The dahlias are starting to dazzle on
Two Sisters' Lawn (Fig. 81).

Dahlias bloom towards the end of
summer (see the video [35]). Two Sisters
Pool has a border of astilbes, hydrangeas
and blue iris and there are tree peonies and a
tulip tree near the edge of the pool (Fig. 83).  Fig. 81. Hever Castle Festival Theatre.
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Fig. 82. The dahlias at Hever Castle the colour Fig. 83. Two Sisters Lawn and Pond.
at Two Sisters' Lawn.
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Dahlias make it easy to keep any garden colorful from late summer through
fall. As other annuals and perennials are starting to fade, dahlias are just getting
started. They turn on the flower power in an all out effort to dazzle and amaze, with a
show that continues all the way to the first frost (Fig. 84, 85, 86, 87).

There are hundreds of dahlia varieties to choose from, and part of the fun of
growing these summer-blooming bulbs, is discovering new colors and flower styles.
Learning to recognize the various types of dahlias makes it easier to identify the
dlfferent varieties and figure out which ones you ﬁnd most appeahng

Fig. 84. Fall into a dahlia daze by these beauties. Fig. 86. Dinnerplate Dahlia.
Fig. 85. Ball and Pom Pon Dahlias. Fig. 87. Dahlia Cactus.

To appreciate the full range of possibilities, we can visit the American Dahlia
Society website, where we’ll find hundreds of varieties indexed by color, flower form
and flower size [75].

Note that ponds at Hever Gardens are very much a feature of the landscape in

this area, often found in corners of fields and many created during the Medieval and
Tudor periods when the Weald was the main iron producing region in Britain. The
Wealden geology of sands and clays yielded differing qualities of ore which were
mixed to give the best results. The iron was used for making household utensils,
nails, hinges and for casting cannon [61].

Back to Two Sisters Lawn and Pool. This is reached via stone steps leading
from the Blue Garden and is the site for the Hever Festival Theatre (Fig. 81). The
Long Border (Fig. 82, 88) was designed in Gertrude Jekyll style and displays
hundreds of different perennials in a colour scheme that changes from cool to hot and
back again. The Rose Bank tucked away behmd the theatre marquee is planted with
sweetly scented old English roses such [ A ks
as Gallica, Bourbon, Musk and
Damask (Fig. 89, see the video [94]).
As summer begins to fade, more than
400 dahlias create their own dazzling
display in a colourful border that lasts
through to the first frosts. Nearby,
Two Sisters’ Pool is bordered by
moisture-loving astilbes, hydrangeas

Fig. 88. The Long Border.
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and blue iris. A fine group of tree peonies and a tulip tree can be found near the edge
of the pool (Fig. 83) [60].

The herbaceous border alongside Two Sisters’ Lawn, named for Ann and
Mary Boleyn who were raised at Hever, is planted in the style of Edwardian garden
designer Gertrude Jekyll. In the summer, cool shades of white and silver will progress
through the colour spectrum to warm reds and golds. The opposite border is
punctuated with dainty standard forms of the earliest flowering rose, Rosa xanthma
'Canary Bird' [153], Fig. 90, 91. ;

Fig. 89. The old English rose Fig. 90. Rosa xanthina 'Canary Bird'. Fig. 91.'Canary Bird'. A Bush.
Damask. Blooming.

Beyond the Festival Theatre (Fig. 81), a curving raised bed (the dahlia border)
is graced with 3,500 tulips all of which are planted into crates as is done in the
Keukenhof gardens in the Netherlands. Not only does this make it easier to remove
the bulbs in time for planting dahlias in June, it avoids a rogue cultivar finding its
way into the scheme (Fig. 92). The theme changes each year, e.g. being cream (Tulipa
Avant Garde) (Fig. 93), red (Tulipa Red Wing) (Fig. 94) and purple (Tulipa Purple Flag)
(Fig. 95). The tulips from this area and those in the Italian Garden are lifted later in
May and planted in less formal areas of the garden [48], see the video [140].

Fig. 94. Tulipa
'Red Wing'.
A little later in the season, the dahlia border
comes into its own with a mass of jolly, jostling,
lollipop flower heads in many shapes and shades,

brightening up the Two Sisters Lawn.
Fig. 95. Tulipa "Purple Flag'.
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Mary Boleyn (c. 1499 — 19 July 1543), (Fig. 96), Anna Boleyn (Fig. 98) and
their brother George Boleyn spent their childhood at Hever Palace. Mary Boleyn is
believed to be the eldest daughter of Sir Thomas Boleyn and Elizabeth Howard. She
was the sister of Anne and George Boleyn. Mary Boleyn's two children, Catherine
and Henry Carey, had a great many children.

Controversy surrounds every aspect of Mary’s life [116; 36], from her date of
birth, whether she was elder or younger than Anne, whether she was in fact the
mistress of two kings, Frangois I of France and Henry VIII of England, and her
relationship with both her sister and the Boleyn family more generally. Mary was the
daughter of Sir Thomas Boleyn and Elizabeth Howard [85], see the video [1; 70].

Most historians now believe that Anne Boleyn was born around 1501.Their
brother George was probably born around 15034, although his birth date has never
been conclusively identified. Where the children were born cannot be confirmed. The
Boleyn daughters and their brother were probably born at Blickling Hall in Norfolk.

Fig. 97. The rose and the thorns...
Fig. 96. Mary Boleyn. Fig. 98. Anne Boleyn.
The Hever Castle Portrait. The Hever Castle Portrait, Kent, 16" century.

Mary Boleyn's numerous descendants include Lettice Knollys, Elizabeth I's
rival to the affections of Robert Dudley, innumerable members of Parliament and
major and minor nobility, Thomas West, 3rd Baron De La Warr, after whom the state
of Delaware is named, Elizabeth Bowes-Lyon — The Queen Mother, Diana Spencer,
Sarah Ferguson and Kate Middleton [85], see the video [84].

But so much remains unknown about the life of Queen Anne Boleyn. Her short
reign and lack of surviving evidence leave much to be desired. Much of her personal
property, including images of the queen, mainly were destroyed after she was
executed. However, it can be concluded that Anne Boleyn was a pivotal figure in
Tudor History. Her relationship with King Henry VIII led to mass socio-political and
religious changes which impacted the course of Tudor history forever (see the video
[S]). The Boleyn family was one of ambition and would not hesitate to push their
daughters into the King’s path. However, it is also evident that they did not expect
such a drastic rise in society. While Anne Boleyn also had a certain level of ambition
herself, it seems unlikely that she would have wanted this outcome [116].
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It is impossible to say for sure what Anne Boleyn’s favourite rose/flower was, but we
do have many clues and examples that suggest Anne was a fan of a classic red rose
(Fig. 97, 98). It is also important to mention here that roses back in the 1500s in the
UK would have been limited to the dog rose and French rose.

In her choice of heraldry, Anne
Boleyn chose not the Tudor Rose but the
separate roses of Lancaster (Fig.99) [130]
and York (Fig. 100) springing up from the °*
barrentree-stump (the Plantagenet symbol) |,
guarded by the White Falcon. Here Anne is
speaking both about Henry’s claim to both
the Yorkist and Lancastrian line but also
she is demonstrating that she is the
guardlan of that claim, with her heir £2
securing it [149]. Fig. 99. The Rose of Lancaster. Fig. 100 The Rose of York.

In 1527, when staying at Beaulieu, Henry VIII ordered for Anne '"rings,
bracelets, broaches, diamonds for a head-dress, diamonds set in true-lovers-knots,
diamonds and rubies set in roses and hearts." (see the video [32])

At Anne Boleyn’s coronation the following paragraph from a verse was read in
her coronation procession (see the video [97]): :

Behold to see the Falcon white! (Fig. 101)
How she beginneth her wings to spread,

And for our comfort to taketh flight

But where will she cease, as you do read?

A rare sight and yet to be joyed,

On the rose, chief flower that ever was,

This bird to light, that all birds doth pass [149], see the
video [6].

Fig. 101. Anne Boleyn’s carved falcon.

In 1532, "19 diamonds set in trueloves gold, 21 rubies and 21 diamonds set in
roses and hearts' were ordered for Anne's selves along w1th matchmg Jewelled
billaments for a French hood" [149], see the -
video [145].

At the Palace of Greenwich in 1548 was ¥
"a carpet of gold, silver and silk needlework Fl
with roses of red and white, and Queen Anne’s |¥4
ciphers with a border about the same with {8
honeysuckles, acorns, 'H' and 'A' of like °
needlework [78], fringed at both ends."
(Fig 102, 103).

Fig. 102. Tower of London: Anne Boleyn's
needlework.
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Finally, the portrait of Anne Boleyn in Hever Castle’s Long Gallery (Fig. 98),
presumed to have been created during her daughter Elizabeth’s reign, depicts her

P

holdmg a red rose [149]

Fig. 103. Queen Anne’s 'H' and 'A’ of like
needlework images.

Fig. 104. The Hever Castle Rose in the hand. e
Fig. 105. Anne Boleyn and Henry VIII. The meeting. ' .

The Hever castle, which was the childhood home of Anne Boleyn, hosts Hever
in Bloom for one week every year. During that time, visitors can also enjoy botanical
art workshops, spot the Tudor roses dotted around the castle and join head gardener
Neil Miller for tours of the striking flower gardens. "June is the pinnacle of the
flowering year for many of us at Hever," says Neil. "The scent in the rose garden in
June is something to behold; it’s a heady combination that adds even more to the
visual spectacle" [76], (see the video [46]).

The beautiful English rose Anne Boleyn is a prolific flowering rose (Fig. 107).
The blooms of the '"Anne Boleyn' rose flower in a soft shade of pink and hold a light
fragrance. The repeat bloom will provide for colour throughout the summer at Hever
and are a fitting addition to ‘Hever in Bloom’ (June). 300 of the shrub roses bred by
David Austin have been planted in 2017 to provide impact either side of Half
Moon Pond (Fig. 106, 107, 108) at the entrance to the 1mpress1ve Itallan
Garden [86] (F1g 109).

= g-.\ NS =
Fig. 106. Half Moon Pond. Fig. 107. The rose ""Anne Boleyn".

The beautiful gardens at Hever Castle were laid out between 1904 and 1908 by
Joseph Cheal and Son, turning marshland into the spectacular gardens we see today,
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which are a pleasure to visit at any time of the year [58], see the video [65].

One of the most magnificent
areas of the gardens is the Italian
Garden, which was designed to
display William Waldorf Astor’s
collection of Italian sculptures.
Over 1,000 men worked on the
grand design, with around 800 men
. taking two years to dig out the 38-

s y o, acre (14.2 ha) lake at the far end of

; : % the Italian Garden (Fig. 108), see
Fig. 108. The views of Hever Castle & Gardens in spring. the videos [42; 4]. Within four
years the Italian Garden still looks magical the 125 acres (50 ha) of classical and
natural landscapes were constructed and planted (Fig. 109). The garden is only now
reaching its full maturity and includes the colourful walled Rose Garden which
contains over 5,000 bushes [58].

Pathways have been cut between the
plants so we can walk among them and
touch and smell them. We will see |
glimpses of sculpture through doorways to
the Italian Garden [89], Fig. 110. 7
The Italian Garden lies at the cast [Hil

end of the formal gardens (see the video
[144]). Home to 200 of Astor’s classical
Greek and Roman statues, it’s alive with B
colour, especially from the beds of spring __
tulips: deep purple, red, pink, yellow, orange & sés = L
and white [96], see the video [121]. e 3 S

Fig. 110. Through doorways to the Italian Garden.
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Every year The Italian Garden at Hever plays host to the largest of the tulip
planting displays with a kaleidoscope of colours fanning down the length of the
gardens towards the Loggia and the lake [114], see the video [139; 141].

i ; T8 IR VN Fig. 114. Black
Fig. 111. Tulip Hot Pants. Rt | Parrot.
Fig. 112. Head gardener Neil Miller. Fig. 113. Tulip 'Flaming Coquette'.

Head gardener Neil Miller (Fig. 112) said: "...We know that the tulip was
officially introduced into the Tudor gardens of England in 1578. John Gerard’s
'Herballor General Historie of Plantes', a book detailing plants of Tudor times,
actually lists the plants in his own garden as including 30 different species of tulip"
[114; 39], see the videos [136; 138], (Fig. 111, 112, 113, 114).

The Tulip Celebrations event at Hever Castle & Gardens takes part in April
every year when 20,000 tulips in bloom in the stunning grounds of the childhood
home of Anne Boleyn (see the video [54]).

Visitors are able to enjoy a tulip trail and marvel at the 20,000 tulips, in a
myriad of colours and different varieties planted in the castle grounds; along the
architecturally stunning Pompeiian Wall (Fig. 118, 119), see the videos [139; 141]),
in the traditional Tudor Garden and the sumptuous Italian Garden. As the Tudor
world expanded, so did the Tudor garden which were transformed in the 16th century
by new species brought from Spain, France, Turkey, Portugal and eventually the
Americas. As 'Tulipmania' swept through the Netherlands in the 17th Century its was

Pl '( . 4 #

E e

Fig. 115. Tulip 'Ice Cream'. Fig. 117. Tulip 'Olympic Flame'. 0y LR
Fig. 116. Tulip 'Palestrina’. e SN
Fig. 118. Tulips and the Pompeiian Wall.
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felt in England as tulips became a feature of the plant collector’s garden [114], see
the video [37].
Individual garden 'rooms' of the Italian Garden occupy the niches along the

south facing border (Fig. 119, 120, 122) inspired by the ruins of Pompeii. These have been
planted with tulips and complementary spring flowers. We are struck by the unusual
Evergreen tulips (Fig. 121) underplanted with wallflowers, the fringed 'Black Parrot'
tulips interspersed with blue pansies [48] (Fig. 114, 123).

Fig. 122. One of the niches in the Italian &3 ik ., TSR P
garden. Fig. 123. 'Black Parrot' Tulips with blue pansies.
The long border on the other side of the Italian Garden, at the foot of the
colonnade, is ablaze with the scarlet, orange and yellow of Olympic Flame (Fig. 117)
and Apeldoorn Elite tulips (Darwin Hybrid tulips) [137; 48] (Fig. 124, 125).

s\ o0 U )

Fig. 124. The long border on the other side of the Italian Garden. Fig. 125. Olympic Flame and Apeldoorn Elite.
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The tulip has been beloved by the Italians since the 1500s so it is perhaps
fitting that the dramatic Italian Garden at Hever plays host annually to the largest of
the tulip planting displays. This part of the garden was designed and built in 1904—
1908 to showcase Astor’s unique collection of statuary and sculpture which stretches
to 200 pieces, some of them over 2,000 years old [391].

Charles Darwin and his home Down House in Kent (Fig. 126, 127) also features in

i 26. in . | Fig. 127. Charls Darwin his On the Origin of the Species.

tulip history or more accurately Darwin’s wife Emma who selected them for their
garden. Interestingly, despite there being no evidence of Darwin studying these
flowers, there are two groups of tulips named after him: 'Darwin' and 'Darwin
Hybrids' [38], (Fig. 127).

First introduced in the 1950s, Darwin hybrid tulips are a cross between single
late tulips and early emperor tulips. This parentage is what gives them their large,
shapely blossoms and relatively early bloom time. Depending on the season and
location, Darwin hybrids typically bloom between mid-April and mid-May [148].

Darwin hybrid tulips are sometimes called "perennial tulips", because after
putting on a great show the first year, they will usually give another year or two of
good-size flowers [148].

Tulipa fosteriana '"Mme Lefeber' was one of the parents of the first Darwin
hybrid tulips, giving them huge blooms and strong stems. The Darwin tulips added
squatter flowers and additional colors (Fig. 128). Darwin hybrid tuhps have huge
flowers with a somewhat square base (Fig. 129) [67]. '

Fig. 129. The Darwin tulips.
Fig. 128. Tulipa fosteriana "Mme Lefeber'. Fig. 130. Darwin’s mulberry tree.

The Perennial Darwin Tulip Bulbs produce beautiful large 6" pyramid shaped
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blooms. The Darwin Tulip is known as the perennial tulip because it comes back year
after year. These tulips come in all colors and patterns and are one of the tallest
tulips, making it the best tulip for cut flowers (Fig. 129, 131).

Darwin hybrids produce big, showy flowers with a classic tulip shape: broad at
the base and slightly narrower at the top. They come in a rainbow of rich, saturated
colors that range from white through yellow, orange, red and pink, including several
lovely bi-colors [148] (Fig. 129). Below we give characteristic of Darwin Hybrid
Tulip.

Darwin Hybrid Tulip Overview
Genus name: Tulipa.
Common name: Darwin Hybrid Tulip.
Plant type: Bulb.
Light: Part Sun, Sun.
Height: 1 to 3 feet.
Width: null to 6 inches.
Flower color: Blue, Green, Orange, Pink, Red, White.
Foliage color: Chartreuse/Gold.
Season features: Spring Bloom.
Special features: Cut Flowers, Fragrance, Good for
Containers, Low Maintenance.
Zones: 3,4,5,6,7, 8.
Propagation: Division
Problem solvers: Drought Tolerant [92]. Fig. 131. Tulipa 'Parade’.

There are some varieties of Darwin Hybrid Tulip: Tulipa'Ad Rem',
Tulipa'Apeldoorn  Elite', Tulipa'Apricot Impression', Tulipa 'Burning Heart'
Tulipa 'Garant', Tulipa 'Golden Parade', Tulipa 'Gudoshnik', Tulipa 'Ivory Floradale' [92].

With a unique place in the history of science and evolution, Down House in
Kent was Charles Darwin’s family home — and today it is a site of outstanding
international significance. Charles Darwin (1809-1882), who lived and worked at
Down House. He conducted many painstaking experiments to demonstrate that plants
move, responding to light [24].

We can step into the very rooms where Charles Darwin (1809—-1882) worked
and lived, including the study where he wrote On the Origin of the Species (Fig. 127),
and trace his story with a fascinating exhibition about his life and work. The house is
surrounded by beautiful gardens that acted as Darwin’s 'living laboratory' — see
recreated experiments and discover how his observations helped him develop his
groundbreaking theories (see the video [10]).

From his family home, Down House, Darwin studied many plant organs such
as young growing roots, emerging shoots, leaves and their stalks, flower peduncles.

Down House and its extensive gardens passed to English Heritage [16; 66].

We are able to watch Darwin’s mulberry tree (Fig. 130) come into leaf in the
springtime of 2018 with this timelapse video. This tree survives at Down House and
Gardens, home of Charles Darwin, from Darwin's day. As we can see, it now has a
permanent iron prop to support its weight. Darwin's children used the mulberry tree as
part of their garden playground, shinning down it from their first floor bedrooms before
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helping their father with his scientific theories in the meadows [24] (see the video
[25]).

Back on the north side, the Pompeiian Wall hides antiquities in stone and
marble under shrubs and climbing plants (Fig. 119). Along the south side, the
Pergola Walk (F1g 132) shades ferns, while camellias and wis-teria climb up the

e = —

walls. At the very centre lies the Sunken
Garden (see video [51]), an oasis of calm
and qu1et (F1g 133 134, 135)

Fig. 134. A bronze statue nicknamed
Morgante.

The yew hedge surrounding
the Sunken garden is now fully
grown and creates a beautiful oasis
within the Italian Gardens (Fig. 135).

A bronze statue nicknamed
Morgante in the Sunken Garden at
Hever Castle (Fig. 134) has

Fig. 133. The Sunken Garden. undergone restoration after falling
into the pond. Hever Castle worked with Hall Conservation who cleaned, repaired
and re-gilded the Morgante statue after it became submerged in the water.

The water feature dates back to W : =
17th/18th century and depicts Court Dwarf
Morgante who was the court dwarf of &
Cosimo I de’ Medicini, the duke of &
Florence and Grand Duke of Tuscany.The
sculpture is moulded after the image of
Morgante riding on a dragon by Italian
artist, Giambologna.

Experts from Hall Conservation
manually cleaned the Morgante statue to
remove dirt and corrosion as well as EEETURENES e ,
repairing the back body of the dragon and  Fig. 135. Plants near the Sunken Garden.
the fish’s mouth.The inner piping of the Morgante statue was cleaned out and new
piping installed to ensure he could work again as a water feature (Fig. 134).

After treatment from specialist restoration experts, Morgante was looking as
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good as new and was returned to its home in the beautiful hidden Sunken Garden at
Hever Castle [108].

Surrounded by yew hedges and full of exotic planting, the Sunken Garden
almost has its own microclimate, providing a beautiful sun trap even on a windy day
[117].

The secret little Sunken Garden is hidden out of sight behind tall hedges in
the Italian Gardens; and the self-contained Rose Garden is full of old-fashioned
romance and dusky glamour in summer (see the video [132]). Here, among the many
bushes and climbers, we will also find the recently bred
'Hever Castle' Rose (Fig.3, 136), which has marked
itself out as an excellent disease-resistant, repeat-
flowering specimen [81].

Next door, the Blue Garden (Fig. 137, 138)
keeps the interest going into autumn with flowering
hydrangeas and the turning foliage of vitis and Japanese
maples. In the colder months, the Winter Garden comes
alive with colourful stems, early flowers and interesting
bark, and the strong evergreen structure in the formal ‘ .
areas comes into its own [81], see the video [46].  Fig. 136. The 'Hever Castle Rose.

Fig. 137. A path leading to the famous Rose garden at Hever castle & el =,
gardens. Fig. 138. The door to the Blue Garden.

Fig. 139. The shrub rose 'Anne Boleyn'. Fig. 140. The Rose Garden in summer.
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The grounds of Hever Castle were landscaped under the direction of Joseph
Cheal (Fig. 143) to allow for a wide range of shrubs and trees to be planted. If we
visit the castle now, we will be able to enjoy Rose Garden (Fig. 139, 140, 141, 142)
apaved courtyard and a maze of yew trees, see the \fldeo [40 132]. m

Fig. 141. The Rose Garden in June.  Fig. 142. Rambling white roses  Fig. 143. Practical Fruit Culture.

Adjacent to the Italian Garden, the Rose Garden is home to 5,000 rose bushes,
which form a gorgeous summer display of colour (Fig. 144, 146, 147). It doesn’t
seem to matter what time of year you visit Hever there s always something to enjoy
in the castle, gardens and e
grounds [96].

Fig. 147. The Hever Castleroses at Hever. Fig. 148. The Mediterranean-style planting.
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The roses at Hever are particularly admired, with more than 5,000 beautifully
displayed bushes creating a
kaleidoscope of colour and wonderfully
perfumed aromas. As the days lengthen,
the Mediterranean-style planting within
the Pompeiian Wall bursts into life and
the herbaceous border displays hundreds
of different perennials, each vying for
attention [154], see the video
[132], Fig. 140, 147, 148.

: The yellow 'Absolutely Fabulous'

« : S = 1is a great rose (Fig. 149), and if we’re
Fig. 149. Rosa 'Absolutely Fabulous and feeling musical, it goes well with the

'Rhapsody in Blue' at Hever Castle & Gardens. purple 'Rhapsody in Blue', see the
Photo: Vikki Rimmer. video [111].

There is a new rose shrub border inspired by the work of noted American poet
Emily Dickinson (1830-1886) [28] (Fig. 151, video [26]). An extension of the original
rose shrub border located behind the Festival Theatre (Fig. 81), the new area features old
fashioned roses that once grew in Dickinson’s garden [93]. (Fig. 149, 150, 152).

{ B

The Greville Rose.
Fig. 151. Emily Dickinson. Fig. 152. A new rose shrub border '"Emily Dickinson''. Hever.

Better known as a gardener than a poet in her day, Emily Dickinson took the
act of cultivation as her modus operandi...More than a third of Dickinson’s poem and
nearly half of her letters mention flowers in the Victorian age language of flowers, as
metaphors for her feelings, and as emblems of her devotion [11], see the video [2].

Keep in mind that Emily Dickinson’s Garden (Fig. 153, 154) in follows Charls
Darwin as gardener (Fig. 126, 127) and his garden ascrucible for groundbreaking
evolutionary theories [11]. Dickinson followed the Linnaean system of classification
when labeling her specimens but nevertheless arranged her collection with more of an
eye to aesthetics than to science, reflecting both the prevailing taste for "rich
confusion" and the pre-Darwinian sense that plant life represented the fabulous
bounty of the Creator [20].

In a letter from 1845, the 14-year-old Emily Dickinson asked her friend Abiah
Root if she had started collecting flowers and plants for a herbarium: "it would be
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such a treasure to you; 'most all the girls are making one." Emily's own album of
more than 400 pressed flowers and plants, carefully preserved, has long been a
treasure of Harvard's Houghton Library. This beautifully produced, slipcased volume
now makes it available to all readers interested in the life and writings of Emily
Dickinson [27].

ﬁ: - grgon
.
Lot e ~
- N i |
bl & e

e
Fig. 153. Dickinson's house The Homestead Fig. 154. Dickinson's conservatory.
and garden in Amherst (Massachusetts, USA). Ambherst (Massachusetts, USA).

We recommend students, serious scholars and gardening historians 208-page
facsimile edition of Dickinson’s 400 spemen herbarium, begun when she was
14 years old. The herbarium became the foundation and reflection of her life-ling
love affair with roses, hyacinthe, tulips, daffoldils, peonies, daisies and dandelions,

among many other varieties of wildflowers and exotics [11] (Fig. 155, 156).
o
The Daisy follows soft the Sun — Y & 'L%’ %
And when his golden walk is done — I\ B
Sits shyly at his feet —
He — waking — finds the flower there —
Wherefore — Marauder — art thou here?
Because, Sir, love is sweet!
We are the Flower — Thou the Sun!
Forgive us, if as days decline —
We nearer steal to Thee!
Enamored of the parting West —
The peace — the flight — the Amethyst —
Night's possibility! l :
Emily Dickinson
Fig. 155. Dickinson’s herbarium. Fig. 156.
Fig. 156. "Oxeye-daisy" in Emily Dickinson’s Herbarium (Harvard UNI)

The care that Emily put into her herbarium goes far beyond what one might
expect of a botany student her age: "Take Emily's herbarium far enough, and you
have her." The close observation of nature was a lifelong passion, and Emily used her
garden flowers as emblems in her poetry and her correspondence. Each page of the
album is reproduced in full color at full size, accompanied by a transcription of
Dickinson's handwritten labels. Introduced by a substantial literary and biographical
essay, and including a complete botanical catalog and index [20], see the video [2].

The Dickinson’s herbarium offers a direct connection to the poet and the plants
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that were so formative to her creative life. Assembled when she was just 14, the
herbarium contains both decorative flora from her family garden and wildflowers
from the surrounding countryside of Amherst, Massachusetts (Fig. 153, 154, see the
video [29]). Collecting and pressing flowers was a common pastime in the 1840s, but
Dickinson's herbarium is clearly the work of someone deeply connected to botany at
an early age. It contains 424 specimens on 66 pages. In an introduction, Sewall
writes, 'Take Emily's herbarium far enough, and you have her.! The care she took
with it and her need for plants would manifest themselves in her work [20].

Roses and Emily Dickinson... They embodied the idea of Beauty. Old
fashioned roses are full, many petaled, and perfumed, Centifolias (Fig. 157) and
Rugosas (Fig. 158) are among the old roses that are hardy, sweet, and perfect for
bouquets. Dickinson mentions them in her poetry more than any other flower (44
times as noted by Domhnall Mitchell) [31]. -

If she had been the Mistletoe

And I had been the Rose —

How gay upon your table

My velvet life to close —

Since I am of the Druid,

And she is of the dew —

I'll deck Tradition's buttonhole

And send the Rose to you -2
c. 1858 Emily Dickinson [126, p. 25]. Fig. 157. Centifolias. Fig. 158. Rosa Rugosa.

N

According to Marta McDowell in her book Emily Dickinson’s Gardens, roses
were the poet’s favourite flowers and they needed to be hardy in order to survive the
cold winters where she lived (see the video [27]) (Fig. 153. 154).

Back to Hever Gardens. The varieties of rose growing in the new border
inspired by the work of noted American poet Emily Dickinson includes: Damask
(Fig. 88), see the video [94]), Greville (Fig. 150), Hedgehog (Fig. 159), Blush, Cinnamon
(Fig. 160), Calico (Fig. 161) and Sweetbrier (Fig. 162). The unusual connection came
about through one of Hever Castle’s owners, Mrs Guthrie (Fig. 165), who enjoys the poetry
of Emily Dickinson and visits America often [93]:

Nobody knows this little Rose
Nobody knows this little Rose —
It might a pilgrim be
Did I not take it from the ways
And lift it up to thee.

Only a Bee will miss it —
Only a Butterfly,

Hastening from far journey —
On its breast to lie —

Only a Bird will wonder —
Only a Breeze will sigh —

Ah Little Rose — how easy 2 8 : Tk
For such as thee to die! Fig. 159. Hedgehog rose. Flower. Fig. 160.
Emily Dickinson [21]. Fig. 160. Cinnamon Rose (Rosa majalis).
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Garlands for Queens, may be —
Laurels — for rare degree
Of soul or sword.
Ah — but remembering me —
Ah — but remembering thee —
Nature in chivalry
Nature in charity
Nature in equity —
The Rose ordained!

c. 1858 Emily Dickinson [126, p. 21] Fig. 161. Rosa Calico. :

Fig. 162. The Sweetbriar Rose. (Rosa rubiginosa).

In a word, beyond the Rose Garden stands the classically inspired loggia
flanked by colonnades facing the 35 acre manmade lake fed by the River Eden. Set
behind the loggia is the Italian Garden (Fig. 163) where most of Lord Astor’s
sculpture collection is displayed. Marble gods and goddesses stand amongst arches
and pillars festooned with climbing roses and clematis. On the shady side of this large
plot is the 'Gallery of Fountains' where ferns and hosts grow in abundance along a
water filled channel beneath a succession of arches. The crevices of the stone wall
bordering the gallery are filled with shield ferns and mosses [80] (Fig. 164), video [55].

"Faith" is a fine invention - ‘ S
For Gentlemen who see! e A
But Microscopes are prudent
In an Emergency!

Emily Dickinson [129].

Fig. 163. Loggia beyond
the Rose Garden.

Fig. 164. Hever Castle
Gardens. Loggia
flanked by colonnades
facing the 35 acre
manmade lake fed by
the River Eden.

Hever Castle & Gardens, has its own 'Hever Rose' (Fig. 165, 169) which was
launched by Dame Judi Dench, the award-winning British actress in 2011 (Fig. 165),
see the video [15]. Bred by the highly regarded rose hybridiser, the late Colin
Horner, the floribunda 'Hever Castle Rose' (Horquinsey) produces masses of velvety
deep-red blooms which fade to cerise, offset by golden-yellow stamens. Growing to
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a height of 4-5ft, the blooms are complemented by attractive, glossy dark-green
foliage. The Hever Castle Rose has a long flowering period from May to the first
frosts in October and has proved itself resistant to disease in rose trials [62].

Growing to a height of 4-5ft, the blooms are complemented by attractive,
glossy dark-green foliage. The Hever -
Castle Rose has a long flowering period
from May to the first frosts in October and
has proved itself resistant to disease in
rose trials. After its launch by Dame Judi
Dench in 2011, the Hever Castle Rose has
settled in well in the grounds and can now
be seen gracing the Tudor Garden borders
and commanding pride of place in

renowned walled rose garden [30]. - :
Fig. 165. The Castle’s owner John Guthrie, actress Dame Judi Dench and Mrs Faith Guthne

Rosa 'Hever Castle' is a repeat-flowering rose, bearing bright red double
flowers in contrast with dark green, glossy foliage from late-spring to mid-autumn [109]
(Fig.166 ). Rosa can be deciduous or semi-evergreen shrubs or scrambling climbers,
with usually thorny stems bearing compound pinnate leaves and solitary or clustered
flowers. Flowers may be followed by showy red or purple ﬁ'UltS n some Varletles [1 10]

Rosa 'Hever Castle' i1s ideal for BB MR e
growing at the back of a mixed herbaceous
border. For best results, deadhead spent
flowers and feed fortnightly with a potash- £%
rich fertiliser Rosa 'Hever Castle' has no |
toxic effects reported.

Rosa 'Hever Castle' has no particular
known value to wildlife in the UK [109] (see
the video [87;59] Hever Castle head
gardener Neil Miller talks about taking S : R ST
care of roses). Fig. 166. The Hever Castle Rose.

Rosa 'Hever Castle' (Fig. 169) was selected: Rose 'Golden Future' (Fig. 167) x Rose
'Baby Love' (Fig. 168). :

Fig. 167. The Rose 'Golden Future'. Fig. 168. The Rose 'Baby Love'. Fig. 169. The Rose 'Hever Castle'.
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The Rose «Hever Castle» characteristics

Botanical name: Rosa 'Hever Castle' (Fig. 170, 172, 173).

Common name: Shrub rose.
Registration name: Horquinsy.
Family: Rosaceae.

Native to the UK: No.

Genus: Rosa.

Plant Type: Shrub, Deciduous.
Flower colour: Red.

Flowers: solitary or clustered.
Foliage colour: glossy dark-green.

Foliage: Medium, glossy, dark green foliage.

Plant size: 1.2 m height.
Stems: thorny.

Fig. 170. Anne Boleyn with Hever Castle Rose.
Modern artistic interpretation.

Height: up to 472" (up to 135 cm).

Spread: 100 cm.

Aspect: South facing, west facing.

Position in border: Back.

Sun exposure: Dappled shade, full sun.

Hardiness: Hardy.

Soil type: Chalky / alkaline / clay / heavy / moist /
well drained / light / sandy.

None to mild fragrance.

Average diameter: 3.

Flower: Medium, double (1725 petals),
cluster-flowered, in small clusters bloom form (Fig. 172).
Blooms: in flushes throughout the season.

Blooms: velvety deep-red.

Fruits: red or purple.

Stamens: golden-yellow. Medium, bushy.

Flowering period: long, from May to the first frosts

in October (Fig. 173).

Can be used for beds and borders, cut flower or garden.

Bred by the highly regarded rose hybridiser, the late

Colin P. Hormer (1933—2005) (United Kingdom, before 2005).
Introduced: United Kingdom by Bill LeGrice Roses
in 2011 as 'The Hever Castle Rose' (Fig. 171, 172).
Patent status: unknown (to HelpMeFind) [62; 69; 109; 110; 127].
Golden Future < Baby Love (miniature, Scrivens before 1991).

.

Fig. 172. The Hever Castle Rose.
I died for beauty

I died for beauty, but was scarce

Adjusted in the tomb,

When one who died for truth was lain
In an adjoining room.

He questioned softly why I failed?

"For beauty," I replied.

"And I for truth - the two are one;

We brethren are," he said.

And so, as kinsmen met a-night,
We talked between the rooms,

Until the moss had reached our lips,

And covered up our names.

Emily Dickinson [19].

Fig. 173. The Hever Castle Rose. Blooming.
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Abstract
UDC 378.147:81'243:582.683.11:721
Pet’ko L., Kirilchuk N. Nature look and find with the rose '"Hever Castle': the Hever

Castle gardens.

The article devoted to Hever Castle and the rose "Hever Castel" bred by English hybridizer
Colin Horner, introduced for the UK by Bill LeGrice Roses in 2011. This rose is named after
unique among the castles of Great Britain, Hever Castle, childhood home of Anne Boleyn, the
Queen of England from 1533 to 1536 as the second wife of King Henry VIII. On 7 September 1533,
she gave birth to the future Queen Elizabeth 1.

The authors present Hever Castle in Kent and its historic landscape gardens features
elements that illustrate significant periods of the art of gardens. The gardens have botanic
collections living plants. Since their creation in 1903, the gardens have made a significant and
uninterrupted contribution to the study of plant diversity. Described Anne Boleyn's Orchard, Tudor
Garden, the Stunning Lake, the Yew Maze and the Water Maze, the Rose Garden, the Blue Garden,
Two Sisters Lake, the Faith Garden, the Sunken Garden, the Italian Garden, Annual Tulip Show
with some varieties of Charles Darwin Hybrid Tulip, Darwin's Down House in Kent, where the
scientist wrote his "On the Origin of the Species". Studied biodiversity of the garden landscape of
Hever gardens: birds, fish, plants, types of dahlias, tulips, roses etc. Introduced the annual National
Nest Box and Bird Life Week in Great Britain. Presented a new rose border inspired by the work of
the famous American poet Emily Dickinson and herbarium of flowers collected by the poetess
according to the scientific classification by Linnaeus. Considered her poems.

Given biological characteristic of English Rose "Hever Castle" (2011).

Key words: Hever Castle (Kent), Hever gardens, Anne Boleyn, King Henry VIII of
England, the rose "Hever Castel", Colin P. Horner, the rose "Anne Boleyn", David Austin, Charles
Darwin, Hybrid Tulip, dahlias, Emily Dickinson, poems.
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Ierbko JI., Kupuabuyk H. Ilykatn i mnisHaBatM npupoay 3 TPOSHAOKW «3aMOK
XiBep»: caam 3amka Xisep.

Crarts npucBsiueHa nanamy Xisep 1 TposHai «Hever Castel» («3amok XiBep»), BUBEIEHOT
anrmiicekuM cenekuionepom Kominom P. Xopuepom (2005) 1 mpencrasienoi y BenukoOpuranii
posmnigaukoM TposiHa Bill LeGrice Roses y 2011 p., sxka Ha3BaHa Ha YECTh YHIKaJbHOTO CEpe.
nananiB Benukoi bpuranii nanany Xisep, OyauHky autuHcTBa AHHM BoseitH, koposneBu AHrmi 3
1533 mo 1536 poxu, apyroi napyxkunum koposss ['enpixa VIII, marepi aHrmiiicekoi KopoJieBH
€mm3asertu 1. Posrnanatoun icropuuny nocrate AHHHM boseiiH B icTopii, aBTOpHU HaroiomyoTh, 110
KoposieBa AHHa bosieiiH BimomMa THUM, IO 3irpaja KIIOYOBY pOJIb y TOJITHYHIA 1 peniridHii
tpanchopmarii Aurmaii 500 pokiB Tomy. [HIII KOpoJeBH NPUXOIUIN HA apeHy iCTOpii Ta YXOIHIIH,
ane AHHa BoJieiiH 3anuIaeTbCst TaM MPOTITOM IT'SSTH CTOJITh.

ABTOpH TpeACTaBIAIOTh 3aMOK XiBep (rpadctBo KeHT) Ta camoBo-mapkoBuid JaHamadT
3amka XiBep, IKUI BU3HAHO Yy CBITI NMEPIMHOIO CaI0BO-MIAPKOBOT0 MHUCTEUTBA. Onucano caay 3aMKa
XiBep: ¢pykroBuii can Auau boneitn, can Tromopi, o3epo IliBMmicsls, THCOBUI NabipUHT Ta
nabipuHT Ha Bomi, Cax TposHn, Cunili cam, o3zepo [[Box cectep, cax Bipu, 3aToHynuii can,
ITaniiicekuii cajn, mOpiYHY BHCTaBKY TIONBIIAHIB, J€ TMpejacTaBieHi riopunu [lapBina, HagaHo iX
xapakTepucTuky, oOynunok Y. Jlapeina [layn xay3 (rpadctBo KeHT), me BUYeHHMiI HammcaB CBOIO
TEOpil0 eBONIOIi. /locniodceno OI0PI3HOMAHITTS CalOBO-TIAPKOBOro JaHamadTy camiB XiBep:
NITaxu, puOHU, POCIHMHH, BHJIU YKOPXKWH, TIOJBIAHIB, TPOSHI Ta 1H. POCIUH 32a0aHO TOPIYHUI
HamionansHu#l TIWKICHh THI3JOBUX CKPUHBOK 1 JKUATTS 3 mnraxamu y Benukwuii bpurtasii.
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Ilpeocmasneno TPOSHIOBY CTEKUHY, HATXHEHHOIO TBOPYICTIO BIiZIOMOI aMEPHKAHCHKOI MOETEeCH
Ewmini [likincoH Ta repOapiif KBiTiB, 310paHuil MOETecOor 3a HayKoBOIO KiacHikariero JliHHes.
3razaHo ii Bipiii.

Haoano GionoriuHy XxapakTepucTUKy aHriiiicekoi Tposiaau «Hever Castley.

ABTOpamMu npedcmasieno TEXHOJOTI] BUBYCHHS CTYICHTAMH-TIPUPOIHUIHUKAMH 1HO3EMHOT
MOBHM 3a MaiOyTHIM (axom nuigxoMm ¢opmyBaHHS MPOQECiifHO Opi€EHTOBAHOTO IHIIOMOBHOTO
OCBITHBOT'O CEPE/IOBHINA B YMOBAaX YHIBEPCUTETY

Kurouosi cioBa: 3amok Xisep (Kenr, Aurmis), canu 3amka XiBep, AHHa boneiiH, kopoib
Anrmi Tenpix VI, Yapas3 J[lapiH, Troabnanu, >KopxkuHH, TposiHma «llamamm XiBepy,
Komin I1. Xopuep, tposinna «Anna boneitn», JleBin Octin, Emim JlikiHCOH, BipiIi, CTYyJIEHTH,
1HO3eMHa MOBa, MPOQECIHHO OPIEHTOBAHE IHIITOMOBHE OCBITHE CEPEIOBUIIE, YHIBEPCUTET.
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Modern Types of Body Relaxation Methods
after Intense Physical Exertion

Vira Molotylnikova,
Lecturer, Department of Physical Culture and Sports,
V.0O. Sukhomlynskyi National University of Mykolaiv, Ukraine

Abstract

The article presents varieties and variants of relaxation techniques advisable to use after intense physical
exertion.

The concept of "relaxation™ and understanding of its role in physical education to maintain health and
harmonious development of youth are considered. Considering the fact that one of the main trends in sports
remains the increase in the intensity of training and the need to improve the results of competitions, the problem
of restoring the athlete's performance capacity after physical exertion is extremely relevant today. Understanding
the causes of fatigue and the physiological mechanisms of recovery, control over the relevant processes, the
rational use of modern methods of body relaxation and means of recovery are important for assessing the impact
of physical stress on the body, the effectiveness of training programs, identifying overtraining, determining the
optimal rest time after physical exercises, and therefore, are necessary to improve the athlete's training and
achieving high results.

Key words: relaxation; myofascial release; stretching; Physical Education; physical activity; asanas.

IMocTanoBka npodaemMu. 3HauHi 00CATH HABAaHTAXKEHB ITiJ1 YaC TPEHYBaHb 1 3MaraHb
CTBOPIOIOTH JOJATKOBI TPYAHOLIl MpPH BIJHOBJIEHH! criopTuBHOI (opmu. lle He no3Bossie
CBO€YACHO MOBEPHYTHUCS y CTaH, KOJM aJanTaliifHa 3/1aTHICTb OpraHi3My CHOpPTCMEHa €
MaKCUMaJIbHOIO0, TOOTO MOJANbIIlI TPEHYBAaHHS CHPHUSIOTH JIOCATHEHHIO €(eKTUBHIMINX
CIIOPTUBHUX pe3yJbTaTiB. BTOMa y ciopTCMEHIB CylpOBOIKYEThCS 301IbIIEHHAM KUIBKOCTI
MIOMUJIOK, TOPYLIEHHSM KOOpJMHAIII PYyXiB, YTPYAHEHHSIM (OpMyBaHHS HOBHX HaBHYOK,
30UIbIICHHSM €HEpPreTMYHMX, HacamIiepe]] BYTJEBOJAHMX, BUTPAT Ha OJUHMIIO BUKOHAHOT
po6oTH TOIIO. 3BaKalOUM Ha Te, 110 OJHIEI0 3 OCHOBHUX TEHJEHIIIHM y CIOPTI 3alIMIIA€ThCs
3pOCTaHHSA IHTEHCHUBHOCTI TpEHyBaHb 1 MOTpeda MONIMIIYyBaTH pE3yiIbTaTH 3MaraHb,
HAJ3BUYAIlHO aKTyaJbHOI0 Ha CBOTOJHI € Ipo0ieMa BiJHOBJIEHHS Mpale3JaTHOCTI
CropTCMeHa Micis (Pi3MYHUX HABaHTAXKEHb.

HaiiTicHimmii 3B'A30K MK CTAHOM ILIEHTPaJIbHOI HEPBOBOI CHUCTEMH 1 TOHYCOM
KICTSIKOBOi MYCKYJIaTypH J03BOJISIE 3 JIOMTOMOTOIO CB1JIOMO1 3MiHM TOHYCY M'SI31B BIUTMBATH
Ha PiBEHb MICUXIYHOT aKTUBHOCTI JIIOJIMHU. babopuii cTaH 3aBXKaM TOB'I3aHUM 3 TATPUMKOIO
BHCOKOT'O M'SI30BOT'0 TOHYCY. UMM Hamnpy>KeHIIIO0 € JisUIbHICTh, TUM BHILUI 1€l TOHYC, THM

IHTEHCHUBHIIIIE TMOTIK, 110 aKTUBYE IMITyJIbCAIlII0 BiJ M'A31B y HEpPBOBY cucTeMy. | HaBmaku,
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MIOBHE PO3CJIA0JICHHS BCIX M'A31B 3HWXKY€ PIBEHb aKTHBHOCTI 10 MiHIMYMY, CIIPUSIE PO3BUTKOBI
COHJIMBOCTI.

Oprani3m JI0JUHU — CKJIaJIHa CUCTEMa, SIKa CTEXUTh 3a BIACHUM CTaHOM 1 PETYJIO€e
foro. ['ojoBHUM HampsIMKOM (Di3UYHOTO BUXOBaHHS € (DOpPMyBaHHS 370POBOi, PO3YMOBO
MiJTOTOBJICHOT, COIIaJIbHO-aKTUBHOI, MOpAaJIbHO CTIHKOi, (I3UYHO BIOCKOHAJCHOI 1
MiITOTOBIICHOT 10 MailOyTHHOT TIpodecii JIFOAUHN

AHaJIi3 ocTaHHIX J0CTiIKeHb Ta myOJaikaniii. BusieHHs cydacHUX Ta €()eKTUBHUX
METOAMK pejlaKcallii opraHi3My Iiciisi IHTEHCUBHUX (DI3MYHUX HABAaHTAKEHb 3a JTOTIOMOTOIO
TEOPETUYHOTO aHAN3y Ta Yy3araJbHEHHS (aKTHYHOIO MaTepialy HAyKOBOi, HayKOBO-
METOJIMYHOI Ta TMEeIarOriYHO1 JIITePaTypH.

Mera crarTi — OKpecnuTH ePEeKTHUBHI METOJIMKH peJaKcallii opraHizMmy B yMoOBax
IHTEHCUBHUX (DI3MYHUX HABAHTAXKCHD.

Bukisiax ocHoBHOro marepiamy. JlocmipkeHHS OCOOMMBOCTEH CTaHy OpraHizmy,
MOB'SI3aHOTO 3 TIOBHUM PO3CIIA0JICHHSIM KICTSIKOBHX M's31B, OyJIO IPOBECHO aMEPUKAHCHKUM
BueHuM E. JDxexob6conom [3]. Cmoyarky ioro MeTor OyJ0 BHBYEHHS MOKJIMBOCTCH
JIarHOCTHKY JIIOJICBKUX €MOI[IM O XapakTepy pO3MOALTy HAMpPYKEHUX TPYI M's3iB. 3rogoM
oMY BIaJIOCS BCTAHOBHTH, IO TIPH €MOIIHHUX PEAKIISX Y 3JOPOBHX 1 XBOPHUX JIFOICH 3aBKIN
BUSIBIISIETHCSL HANPYTa KiCTSIKOBOI MYCKYJIATYpH 3 Pi3HOIO, CTPOTO BH3HAYEHOIO JJISI KOKHOI
emotii jokamizamiero. Tak, JAempecuBHI CTaHU CYMPOBOKYIOTHCS HAMPYyrol IHUXalbHOT
MYCKYyJaTypH, TIPU €MOIliSIX CTpaxy HampyXyIOTbCS M'sI3M MOBHOTO amapaTry 1 MOTHUJIMYHI
M'si3U. Y XBOpUX HEBPO3aMU MOCTINHHO 30epiraeThCs MiJIBUIIIEHA HAIIpyTra KICTIKOBUX M's31B, a
11€ TPUBOJAUTH JI0 C1a0OCTI.

Penakcanis (Bix nat. relaxatio — «3MeHIIEHHsS HAapyru») — po3ciabiaeHHs. [loBiabHe
po3ciabieHHs M's31B (penakcailisi) 3aCHOBaHO Ha 3[IJaTHOCTI JIFOJAUHU TIOJTyMKH 32 JIOTIOMOT OO
00pa3HOTo YSBJIEHHS BIJKJIIOYATH M'S3M BiJ IMIIYJIbCIB, IO MIyTh BiJ PyXOBHX LIEHTPIB
TOJIOBHOTO MO3Ky. XOpOIlla pejlakcallisi JOoToMarae BiAJHOBHUTH €HEPrii0 TUIa 1 JaTH BCIM
M's;3aM 1 cyri100aM MOBHOIIHHAN BIAMOYMHOK. BinMiHHUHN (I3UYHHI CTaH TICHO TOB'S3aHUH 3
MOJIIIIEHHSAM IUPKYJIALIT KpoBi 1 JiM(H. Yci opraHy, MOYMHAIOUM 3 MO3KY 1 3aKIHUYIOUH
KIHI[IBKaMH, 30arauyyroThCsl KUCHEM, IO CTUMYIIIO€ METa0OMI4Hi, TUXalbHi, TPaBHI Ta 1HIII

(GyHKIIT OpraHi3mMy y TUIO 10/1al0ThCSI CUIIM Ha MOA0MaHHS cTpecy. OJIHIEI0 3 HAaBaXKITUBILINX
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YMOB CYYacHOI CHCTEMH CIOPTHBHOI MiATOTOBKH € TOUIYK IHAMBIIyaJbHO, aKTYaJbHO i
€TUYHO NPUHHATHUX METOIB BiIHOBJIEHHS MPaIe31aTHOCTI CIIOPTCMEHIB [5].

HepBoBo-m'sizoBa peJiakcanisgs - IICHUXOTEpalleBTHYHA METOAMKA, 3aCHOBaHA Ha
MONEPEMIHHO Hampy3i 1 po3ciaablieHHI pI3HUX M'S30BUX TPyM, 10 JOCATHEHHS CTaHy
penakcamii. [Ipy mpoMy M's30Be pO3CIIa0JICHHS MPHU3BOAWTH 10 BUHUKHECHHS BiTYYTTIiB
CIOKOI0, 3MEHIIICHHIO HEPBOBOT'O HAMPYKEHHS a00 00JIbOBUX BIAUYTTIB [2].

B ocHOBI MeTOly pOrpecuBHOI M'130B0i penakcallii JeKUTh BUKOPUCTAHHS CUCTEMHU
BIIpPaB, 10 CKJIAJAIOTHCS 3 YEPryBaHHS HAINpPYyTd 1 po3ciaablieHHs PI3HUX M'S31B 1 M'S30BUX
rpym: a) mui Ta pyk; 0) COMHH 1 )KMBOTA; B) HIr (CTerHa, roMinku, cromu). OOOB'SI3KOBOIO
YMOBOIO OCBOEHHSI METOJIMKH € KOHIICHTpAIlisi yBard Ha MPOIECi HANPYTH, pO3CiIadieHHs 1
0c00JIMBO Ha BIAUYTTAX, 110 BUHUKAIOTH MPHU MEPEXOJl M'A3M BiJ| HAIPY>KEHOTO CTaHy 0O
po3cnabiaeHoro. Merouka 3aCHOBaHa Ha TOMY, 110 I0YEProBa HAIIPyTra 1 po3ciiabaeHHs M's131B
JI03BOJISIE TIOPIBHIOBATH IIi JiBa CTaHW 1 TMOJIETIYe HaBYaHHs penakcaimii. Kpim Toro,
BBKAETHCS, M0 HAMPyTa M'S31B TIepe]l CIIPOOOI0 X pO3CIIa0ICHHS] MOXKE JIaBaTH JI0IATKOBUI
IMITyJIbC, 1110 JI03BOJISIE TOMOTTHCS Oibil rirOoKkoro po3ciabienns. [Ipu npoBeaeHHI 3aHATh
MAII€HTIB HABYAIOTh BJIOBJIIOBATH MiHIMaJIbHE MiJBUIEHHS M'S30BOTO TOHYCY 1 JOCSTaTu
BHPaXEHOIO pesakcartii [2].

TakuM 4MHOM, OCHOBHOIO 1JI€€I0 TYT € OTPUMAHHS OUIbII MOBHOIO 1 KOHKPETHOTO
BITUYTTS HAMpyTH 1 3/1aTHICTh PO3CIA0UTH M'I31 B pa3i BUHUKHEHHS L€l Hanpyru. « Toi, XTo
3MO’K€ HAaBUUTHUCS PO3CIAOIATHUCS, TP 3ITKHEHHI 3 CTPECOPOM OTPUMAE MOXKIIUBICTh OOpaTH
HaWOLIBII BIpHUH c11ociO pearyBaHHs. ToOTO 3amicTh pedieKCMBHOI peakIlii MOKHA MPOCTO
3YIUHHUTHUCS, BUBYUTH PUPOIY 3aTrPO3H.

IMocTizomeTpuuHa pesakcailisi — 1€ OAWH 3 HAMOIIBII MPOBITHUX METOAIB M'sI30BO1
penakcaiii. Meto mnosArae y peduieKTOpHiN B3aeMOJil M's31B aHTAroHICTiB: KOJIU M’s3
HaNpYyKy€TbCsl, HOro0 AaHTOTOHICTH pPEeQIIEKTOPHO po3ciadisitoThess. KopucHo HaBUMTH
MaieHTa MPOCTUM MpHloMaM MOCTI30OMETPUYHOI penakcalii, sfKi MOXHa BUKOHYBAaTH
camocTiitHo. TpagumidHuii  penakCcylouuid MacaX MOKHa Tak caMO e(eKTHBHO
BUKOpPHUCTOBYBaTH [1]

OcnoBHa Mmerta IIIP — Kopekuis HEONTUMAIBHOTO PYXOBOTO CTEPEOTHIY MpHU
nomkopkeHHl XPC xpebra. IIIP OaratoGiuHO i€ Ha HEMPOMOTOPHY CHUCTEMY peryJisii

TOHYCY IOIIEPEYHO-IIOCMYTOBAaHOTO M'sI3a.
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[To-nepmre, me crnpusie HOpMami3amii MPOINPIONENTUBHOI IMMIyJbcalii; Mo-Apyre,
BCTaHOBJIOE (Di310JIOTIYHE CHIBBIAHOIIEHHS MK MPONPIONENTUBHOIO Ta IHIIMMHU BHIAMH
adepenTarii. Pe3ynbraroM 1p0r0 € BITHOBJICHHS €(EKTUBHOCTI MEXaHI3MIB TaJlbMyBaHHSI,
TOOTO YCyHEHHSI aKTUBHOCTI NIEPIIOTO IMMyHKTY '€HEPATOPHOT CUCTEMHU.

Penakcyrounii edexr I1IP nmpakTHuHO HE peanizyeTbesl Ha KIIHIYHO 3J0POBUX M's3aX,
0 BUKJIIOYAE MOOiuHy Airo meronuku. llocTizomerpuyHa penakcaiisi € MaKCUMalbHO
e(eKTUBHOIO METOJUKOI pO3CIa0IeHHS M’S3IB, 110 3HAXOASTHCS HABITh B TIMOOKHX
CErMEHTax OMOPHO-PYyXOBOTO amapary [1].

[TocrizomeTpruHa penakcaiist o0y J0BaHa Ha M SIKUX TEXHIKaX MaHyaJIbHOTO BILUTUBY
3 METOIO 301IBIICHHS PyXJIUBOCTI XpeOTa Ta CyrJIo0iB, BiIHOBICHHS €JIACTUYHOCTI M sI31B Ta
3B’SI30K. Y MAaHIMyJALISX MPOBOJUTHCA MOETHAHHS J030BAHOTO PO3TATYBaHHSA M’SI31B Ta
3B’SI30K MICJS y3TO/DKEHHS 1X Hampyru nanieHToM. [licnms Takoi MaHImyssmii peduieKTopHO
crparboBye (Hi3i0NOTiYHMI MEXaHI3M 3HWKEHHS M’A30BOro rinepronycy. Came 1ei
JTUBOBIDKHMI Ta MOJYKHA CKa3aTH YapiBHUKW MEXaHI3M JIGKUTh B OCHOBI METOAY
MOCTI30METPUYHOI pellakcallii, e MaHyallbHI MPUHOMH CTBOPIOIOTH HAMOLIbIN BUTITHI Ta
JIETKi YMOBH, MU SKUX M s3aM MPOCTIIIE PO3CTAOUTHUCS.

[TocTi3omeTpruHa pernakcaiisi M s31B MOBEpTa€ OJOKOBAHMM Ta BaXKO PYXOMHUM
cyrno0aM MakCHUMallbHY CBOOOIY pyXiB, YCyBa€ XpPOHIYHMM HUIOUWN OUTh Ta CIa3MaTUUHY
Hanpyry M’si3iB.

Oco61uBO e(eKTUBHO MPOBOJUTH CEAHCH NMOCTI30METPUYHOT peslakcallii B o€ JHaHH1
3 pI3HUMH METOAMKaMu Macaxy. [1icist ceaHcy mocTi30MEeTpUYHOT pestaKcallii marieHT 3aBxKIau
Bi/IUyBa€ MPUEMHE PO3CIA0JICHHSI, JIETKICTh X0/ Ta MTOBHY CBOOOY PYXIiB.

Metoa mocTi3oMEeTpUYHOi penakcamii M's31B 3aCHOBaHMM Ha TOMY, IO IICHA
130MEeTpUUYHOI HAIIPYTH 3aBKIM HacTae (asza pehpakTepHOro abCOIOTHOTO MEPIoAy, KOJIU M's13
HE 3/1aT€H CKOPOUYBaTHCH.

AKTHBHA M’5130Ba pesakcauis. [1ig TepmiHOM «akTHBHA M's130Ba penakcatis» (AMP)
Ma€TbCs Ha yBa3i MPOIEC BUKOHAHHS PSy TPOCTUX BIpaB, SKi MOXYTh 3HWKYBaTH
MHUMOBIJIbHE HANpPY>KEHHsI MMONEPEYHO MYCKYJIATypH 1 TUM CaMUM MPHU3BOIUTH 110 3HAYHOTO
3HWKEHHS TPHUBOXHOCTI, HaJMIpHOI HEPBOBO-TICUXIUYHOI HAIMpPYKEHOCTI 1 3MEHIIYBaTH

MaTOreHHY JIiF0 eMOIIiHOTOo cTpecy [4].
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[Tpy moCTIHHUX HETPUBAIUX 32 YACOM ILOJCHHUX 3aHATTSX Y IHAMBIA BiA3HAYAETHCS
Iporpecyrodya TEHICHLS [0 PO3BUTKY «3BHYKM BIINOYMBATH» B OYIb-SIKUX YMOBAxX
npodeciiHol  IiIBHOCTI, TUM caMHM (OPMYEThCS TICHXOJIOTIYHA YCTAaHOBKA, IO
XapaKTEPHU3YETHCS MEHIIIOK 30y IJTUBICTIO 1 CXHJIBHOCTI 10 CTPECIB.

Buxopucranns merony AMP nokazaHo y BuIIaJkax BHHUKHEHHS Yy JIIOAUHU
BHUPAKEHOT'O HEPBOBO-TICUXIYHOI HANpPYTH, HEBPOTUYHHUX PEAKIii, M0 CYHNPOBOKYIOTHCS
NOPYLIEHHSAMHU CHY 1 HasBHICTIO [ICUXOCOMATHYHUX CKapr Ha CTaH 3/I0POB'A.

Kpim TOro, mana wmetonumka TmokazaHa axiBisiM, 4umsl TpodeciiiHa TisIbHICTD
CYIIPOBOJUKYETHCS TPHUBAJIMM IepeOyBaHHSAM y BUMYIICHIH poOouiii mo3i abo moB's3aHa 3
BEIUKUMU (HI3MIHUMU HAaBAaHTAKCHHSIMU.

Hauanns npuitomam AMP 31iiicHIOETbCA JTiKapeM MCux0-(hi310J10TOM SIK B TPYTIOBOMY
(mo 8-10 oci0), Tak 1 iHOUBiAyanpHOMY BapiaHTti. Ilig yYac mepHIoro iHCTPYKTHBHO-
O3HAWOMYOTO 3aHSTTS JIKapeM JAr0ThCs 3arajibHi IHCTPYKIi, MOSCHIOIOTHCS MPUHIUNH Jii
AMP, BiAnpanboBYIOTbCS OCHOBHI TPUHOMH, CTBOPIOETHCS MO3UTHBHA YCTAHOBKA IIPO
CIPUATIIUBY [0 1aHOT METOAMKH HA OPraHi3M JIFOJUHH.

3arajnpHUI 4ac IHCTPYKTUBHO-03HAOMYOTr0 3aHATTS B LIJIOMY 3aiiMae 25 - 30 XBHIIUH.
3aranbHui Kypc caMOCTiHUX 3aHATh AMP 3a TpuBaicTioO MOBUHEH 3aiiMaTH 2-3 THXKHI, 11O
20 - 25 xBunuH moaHs [4].

BHCHOBKM Ta mnepcHeKTHMBH J0CJHiIxkeHb. ['0JOBHUM HampsMKOM (i3U4YHOTO
BUXOBaHHS € (opMyBaHHA 3]10pOBOi, PO3YMOBO IIJATOTOBJIEHOI, COLIaJIbHO-aKTHBHOI,
MOpajJbHO CTIWKOi, ()I3MYHO BJOCKOHAJIEHOI 1 MIArOTOBJIEHOI A0 MalOyTHBOI mpodecii
moanad. OpraHi3M JIOJAWHU — CKJIa/{HA CUCTEMa, SIKa CTEKHUTh 32 BIACHUM CTaHOM 1 PETYITI0E
fioro. ¥ cnokoi 1 MmijJ] 4ac HEBEIMKUX HAaBAaHTaXXEHb BCl MPOLIECH HAYTh B 3BUYAIHOMY TEMIIi.
AJe HaBaHTaKEHHs 3MYILIy€ BUKOPUCTOBYBATU PE3E€pPBHI 3amacH eHeprii, mo0 3abe3neunTu
HOpMaJIbHY poOOTYy OpraHi3Mmy Mij 4ac BaKKuX Bpas. Ilicis HacHYeHOro TpeHYBaHHS JTyXkKe
BaXJIMBO JAaTH OPraHi3My 3MOTY BIiJIIOYHTH JIO HACTYITHOTO 3aHATTS. TOMY 3aCTOCYBaHHS
PI3HHUX BIJTHOBHMX 3acO0IB Ta CydYaCHHX METOJIB pelakcaiii Micis TpeHYBaJbHUX 1
3MarajbHUX HaBaHTAXEHb Ma€ PO3IJISAATUCS SK HEBIA'€MHA CKJIaJ0Ba 4YacTUHA (I3WYHUX

3aHATD.
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[lepcriekTHBaMK TOJANBIIOTO BUBUYEHHS B JIAHOMY HAINpPSIMKY € OUTBII JE€TalIbHE
BHUBUYCHHSI METOJIMK pelaKcarii Micisi IHTeHCUBHUX (I3MUYHUX HABAHTAXKEHb Ta CKJIAJIaHHS

BJIACHOT IIPOTPaMH peJlaKcalrii.
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Modern Fitness Trends as Full-Fledged Training
for Maintaining Physical Shape
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Abstract
At the current stage of development, physical culture has taken a place in the life of society that has no
analogues in history. One of the most popular areas of mass, sports and health-improving physical culture is
fitness. Today, there are many interpretations of the meaning of the word “¢itrec”, that comes from the English

EEINTS

“fitness”, which means “adaptation”, “suitability” and “compliance”. However, if we take a broader look and
realize the effect of fitness on a person, we can confidently say that fitness is, first of all, health. Modern trends
in fitness are a natural result of the search for effective ways to provide organized physical activity accessible to
the general population in order to improve health. This article considers various types of modern fitness trends
and analyzes the effectiveness and favorable factors of exercises that are aimed at improving and maintaining
the physical shape of a person. The problems of the modern distrustful attitude towards fitness as a full-fledged
direction of physical culture are highlighted, and the opposite is proved.

Key words: fitness, physical culture, physical exercises, aerobics, yoga, Pilates.

IToctanoBka mnpoGaemu. 310poB’S — 1€ CYKYIHICTh (I3UYHHUX, JyXOBHUX,
COLIAJIbHUX SIKOCTEW JIIOJUHM, 110 € OCHOBHOIO 1i JOBTOJIITTS Ta HEOOXIJHOI YMOBOKO
3IHCHEHHs TBOPUYMX IUIaHIB, BHCOKOI Ipale3laTHOCTI, CTBOPEHHs CiM’i, HapoJUKEHHS i
BUXOBaHHS JiTeil. 3M0poBUil crmoci®d >XUTTA — 1€ Ail, COpsIMOBaHI Ha 3amoOiraHHs
3aXBOPIOBaHb, 3MIITHEHHS BCIX CHCTEM OpraHi3My Ta IMOJIMIIEHHS 3arajJbHOr0 CaMOMOYyTTs
moauHu. BaxkinuBe 3HaueHHs y (pOpMyBaHHI 3I0pOBOrO CIIOCOOY KUTTS BiJIBEJIEHE PyXOBIi
aKTUBHOCTI Ta PEryJsApHUM (I3MUHUM HaABaHTAXKEHHSM, Ki CHpPSIMOBaHI Ha MiJABHUIICHHS
piBHA (I3MYHOrO PO3BUTKY Ta Horo miaATpuMKy. IliBMINEHHS piBHSA PyXOBOi aKTMBHOCTI
HACeJIEHHs y KOMIUIEKCl 3 IHIIMMHU (PAaKTOpaMU 3JI0pOBOTO CIOCOOY JKUTTS BUAAETHCS
e(EeKTUBHUM HAIPSIMOM BUPIIICHHS MPOOJIEMHU 3ay4eHHS ITHPOKHX BEPCTB HACEIEHHS 0
PETyJISIpHUAX 3aHATH (i3MIHUMHU BIIPaBaMU Ta CIIOPTOM.

Bukopucranus cy4acHuX (i3KyJbTYpHMX TEXHOJOTiH B mporeci (Pi3u4HOro
BHUXOBAHHS J1a€ 3MOTY IIBH/IIE 1 SIKICHIIIE OBOJOITH HOBUMH BMIHHSIMU T HaBUYKaMH, SIKi

CHPUSIOTH M1JIBULIEHHIO PiBHS (PI3WYHOI MIATOTOBIEHOCTI Ta (P13MYHOI Mpare3JaTHOCTI.
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CyuacHi (iTHEC-TEXHOJIOTI € 3aKOHOMIPHUM pE3yJbTaTOM IIOMIYKY €(QEKTUBHHUX
NUBSIXIB 3a0€3MeUeHHsI TOCTYITHOI JIJIsl IMPOKUX BEPCTB HACEJICHHS OpraHi3oBaHOi (Gi3zMuHOT
aKTHUBHOCTI 3apajy 3MiLHEHHSI 310POB 1.

AHani3 ocTaHHIX AocaiKeHb Ta mnyOJikaniii. AnHamiz cBITOBOro a0CBimLy Ta
pe3yabTaTiB HMU3KM HAyKOBUX JOCIHIJKE€Hb HEPEKOHYE, 0 ePEKTUBHUM HaIPSIMOM
IIJIBUIIICHHS PIBHS PYXOBOi aKTHMBHOCTI PI3HUX BEPCTB HAcelieHHsS B YKpaiHi MOXKe CTaTh
CTBOPEHHSI Ta BIPOBAKEHHS Yy CHUCTeMY (I3UYHOTO BUXOBAaHHS MOJIO/I 1 JIOPOCIIOTO
HACEJICHHS DPI3HOMAHITHUX MHOMYJSPHUX (iTHEC-IPOrpaM 0370pOBYOT0, KOHIUIIIHOTO Ta
CIIOPTUBHOTO HAIPSAMIB, SIK HAHOUIBII YHIBEPCAIBHOTO BUAY (DI3MUYHUX HABAHTAXKECHD.

Meta crarTi — BU3HAUUTH HEOOXITHICTH 3aHATH (iTHECOM A (I3UYHOTO
OJIaroIoITyJusl JIFOIUHU.

Bukisiax ocHoBHOro matepiaiy. JlroacTBo 6araTo mparitoe, mod AOCATTH YCIiXy i
MatepianpHOro Onaromoiyyus. KoxkeH oTouye cebe Oe3miuuio peued, sKi MOKIMKaHI
MOJIETUIMTU SKUTTS. Haml oprani3M cTaB MEHII HPUCTOCOBAHUN N0 KUTTA. MM 3aHaATO
OaraTto cuauMo: Ha poOOTI UM IMiJl 9ac HAaBUAHHS — 33 KOMII FOTEPOM, BIOMa — TMEpen
TEJNEBI30pOM, B MamIMHI — 3a KepMOM ab0 Ha MacaKUPChKOMY CHIiHHI. Bim mporo
crabmarTh M’S3u 1 J1eOpMY€eThCSl OMOPHO-pYXOBHMH amapaT. BukpumneHHs XxpeOTa
MIPU3BOJATH /10 3aXBOPIOBAHb BHYTPIIIHIX OpraHiB. [H(opMmalliiiHi nepeBaHTaXXeHHS 1 CTpecH
nocnalboTh IMyHITET. JIFOAMHI HEOOXITHO pyXaTHCs, TPEHYBaTU ceplie, 00 BOHO CTaJIO
BUTPHUBANIIINM Ta 3MYLIYBaJlO0 KpOB pyxarucs msuiame. HeoOxigHo TpeHyBaTH M’s3H, 1100
ix cuma Oyna 30anaHcoBaHa, 3MILHIOBATH KICTKOBY TKaHHMHY, I100 JIerme MNepeHOCUTH
HaBaHTaXeHHd. [Ipy 11bOMY Ba)KJIMBO HAaBAaHTAXKYBAaTH CBIH OpraHi3M PEryJsipHO 1 J030BaHO.
OnTuManbHUM BapiaHTOM € 3aHSTTS ¢iTHecoM [1].

Konu mu mpoanamizyemo cydacHi HampssMu (iTHECy, HaM CTaHe HabaraTo Jierie
MOSICHUTH, 4YOMY 3K, BCE-TaKH, pI3HOMaHITHI HampsMKU (iTHecy — 1€ eQeKTHBHI Ta
MOBHOI[IHHI BUJY TPEHYBaHHs, 3aBJSKU SKUM MU HE TUTBKU 3MOKEMO CXYAHYTH HE IIKOATYH
HaIoMy 370pOB’10, ajie ¥ MATpUMYyBaTH Hamry (i3udHy (opMy 3a JOTIOMOTOI0 TTPABUILHOTO
XapuyBaHHS Ta BAKOHAHHS MPOCTUX Ta KOMIUIEKCHUX BIIPAB 3 YPaxXyBaHHSIM 1HIIUBITyaTbHUX
31IOHOCTEH.

[To-nepmre, ¢itHec, sk BuA (I3UYHOI KYJIBTYpH, IMPE3EHTYyE HaM Bapialii BHIIB

HaBaHTAXKEHb Ta CIOCOOIB TPEHYBaHb, 3aBIAKH SKUM MM 37aTHI MIUIAITYBaTH CBOIO
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ocobucty cucremy (i3WYHUX BIpaB, 3BEPTAIOUM yBary Ha I1HIUBIIyalbHI OCOOJHMBOCTI
Hamoro oprasizmy. Hampukian, 1e Taki cydacHl HampsiMU sIK aepoOika, mijarec, iora,
CTPETYHHT Ta iH. [3].

[ITo >x HaM MOYe JaTH TaKUil CydacHUU Hampsm, sik aepobika? [lepmr 3a Bce, e Taka
cucteMa (i3MYHUX BIPaB, sSKa MICTHTh B €001 PI3HOMAaHITHI BHIU XOAbOHM, CTPHOKH 1
MIJCKOKU, MPUCIAAHHS, MaXW HOTaMH, BHUMAJH, SIKI BUKOHYIOTbCS O€3 may3 BiANOYMHKY.
Bukopucransas ycix IHMX BIpaB, y pPi3HUX KOMOIHALIAX, M My3u4Hui cymposin, 120-160
yaapiB y XBWIHHY, 3a0€3ME4yI0Th TMO3UTUBHHUN eMOIiHHUN (oH 3aHATh. OTXE, MOXKHA
3a3HAYUTH, IO [Iei BapiaHT MPOBEACHHS 3aHATh MOXe OyTH HE TUTbKM KOMIUIEKCHUM, aje i
JIOCTATHBO LIKaBUM JIJIS1 MOJIOJIOTO MTOKOJIIHHS.

Ha crorosHi icHye ayxe 0arato HampsiMKiB aepoOiKH: CTer(3aHATTS Ha CeIiaabHIi
wiatgopmi), akBa(BOpaBU y BOJi), JUKa3(TaHIl y puTMi kaszy), OokcaepoOika, (irbom-
aepo6ika tomo. L{i Bapialii BrpaB i TeXHIK BUKOHAHHS JAIOTh HAM MOBHOLIIHHI TPEHYBaHHS
Ha yci rpynu M’s3iB. Hampukian, y crem-aepoOilli BUKOPUCTOBYETHCS CHEIialbHA CTEll-
wiatopma, sika J03BOJISIE BAKOHYBATH PI3HOMAaHITHI KPOKH, MiJACKOKM Ta iHII Brpasu. Llei
YHIBepCaJIbHUI TpeHakep 31aTHHUW perymoBatu Bucoty Bin 10-20 cm, a, oTxe, i ¢izudne
HABaHTAXEHHS; 1€ JI03BOJISIE MPOBOJUTHU TPEHYBaHHsS 13 JIOABMU OyJb-AKOi (i3UYHOT
HiArOTOBIEHOCTI. B OCHOBI pyxXiB JexaTh 0a30BI KpPOKH aepoOiKH, a OTKe, Taki pyxH
JOCTYIIHI TIPAKTHYHO BCiM [5].

Jlo HampsIMKIB TIOKpAIEHHs KOOpJWHAIlll MOXHA € BITHECTH KEHTypy Ta craij-
aepobiky. [lo keHrypy-aepoOiku HalexaTb BIPAaBH, L0 BHUKOHYIOTHCA VY CHEI[laIbHO
BUHAlileHOMy B3yTTi — «ikco-nonepc» (XO-Lopers), B sKkoMy MpykHa IJIacCTHHA
MpUKpIIJIEHA J0 MiAOUIBM 4YepeBUK. BHUKOPUCTOBYIOUM 1€ creliaibHE B3yTTSA IIiJ 4ac
TPEHYBaHHS, a caMe 3aBISIKM HOro KOHCTPYKIIii, 3SMEHIITYEThCS HABAHTA)KEHHS Ha KOJIHHUH,
Ta30CTETHOBUI cyriao0u Ta xpeOeT. Aje Takuil HampsM BUMAarae MonepeaHbol MiArOTOBKH,
n00pe pPO3BMHEHOI KOOpAMHALIl pyXiB Ta BIAYYTTS pIBHOBaru. A a0 ciaiig-aepoOiku
BIJIHOCSITHCSI BIIPaBH, BUKOHAHI HA CIANA-TOPIXKII Ta 3a TOMOMOTOIO CIEialbHOIO B3YTTH.
Jlopikka Mae moJjiiMepHe MOKPHUTTS, a BIPaBU HarajlyloTh PyXH KOB3aHspa abo JIMKHUKA.
3aHATTS Ha Claiili po3BHBAa€ CEPLEBO-CYJAMHHY Ta JUXAJbHY CHCTEMH, KOOPAUHALIIO 1

BiquyTTs piBHOBaru. CriJ 3a3HauYUTH, LI0 TPEHYBAHHS MOXYTh MPOXOJUTH JIBOMa
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HampsIMKaMu: aTieTU4YHE TPEHYBaHHs, OPIEHTOBAaHE Ha CIOPT, Ta PUTMIYHE TPEHYBAaHHS,
CIIpsAIMOBAHE Ha 3aCBOEHHS KOMOiHaIlii [2].

Takox MaOyTh, KOXKHUN JIPyruid 3 HAC BUKOPUCTOBYBAB TaKi CHCTEMH TPEHYBaHb SIK
tiora. Takwii HampsiMm (QiTHEC-TpEHYBaHHS JOMOMAra€ CTBOPHTH OallaHC MK TiIOM 1
pO3yMOM, JT03BOJIsIE€ 3HAUTH BIIMIHHY (i3U4HY (OpMY, PO3BHBAE KOHIICHTpaIlil0 yBaru. Bin
HE BHMAarae CICIIaJIbHOI MMATOTOBKKM a0o0 eKimipoBkH. HaTtoMicTh 3aHSATTS CHPUSIIOTH
BHYTPIIIHBOMY CIIOKOIO, BPIBHOBXEHOCTI Ta MIABHIIYIOTh (YHKIIOHAIBHUH TOHYC
opranizmy. Came 3aBIsSKHd TOMY, L0 TPEHyBaHHs He MOTpeOyroTh Oarato 3ycuiib, (iTHec-
fiora crae OUIBII JOCTYMHOIO Ta OE3MEYHOI0 CUCTEMOI0 HaBaHTakeHb. Cepell pI3HOMaHITHUX
TPeHYBaHb 3 HOTW BUAUISIOTH OKPEMUN HampsM — KaJulaHeTuKy. Lle cucrema riMHacTUYHUX
BIIPaB, IO CIPSIMOBaHA HA CKOPOYEHHS 1 PO3TATYBAaHHS TTTMOOKO PO3TAIIOBAHUX M S30BUX
rpyn. Y 1mpoMy HampsiMi € 29 cTaTHYHUX BIpPaB, IO SBISIOTH COOOK0 HOTIBCBKI acaHw. Y
KOMIUIEKC] KaJlJITAHETUKH BXOJSAThH MOEJHAHHS PI3HOMAHITHUX CXIJHUX TIMHACTHK, a TaKOXK
BIIPaB TUXAHHS, MiJl YaC BUKOHAHHS SIKUX 3aJisHI yCl BUIM M 531B, IO MPUCKOPIOE OOMIH
PEYOBHH, KU, B CBOIO YEpry, A€ 3MOTY €()eKTUBHO Ta HAIIHO KOPEryBaTH CBOKO (Dirypy.
KpiMm Toro, 1eii KOMIUIEKC BIIPAB MOXKE JIOMIOMOTTH B 00OpOTHO1 3 OCTEOXOHIPO30M, OOJISIMU B
IIMHHOMY 1 TOHNEpeKoBOMY Biaminmax xpebTa. Aje Tpeba 3ayBaKUTH, IO IOYMHATH
3aliMaTHCA KaJUITAHETHKOIO JIFO/ISM 13 CEpLIeBO-CY/IMHHUMHU 3aXBOPIOBAHHSAMH, aCTMATUKaM Ta
NIPH JISSIKUX 3aXBOPIOBAHHAX XpeOTa, MOTPIOHO JIKIIIE Micist J03BOITY Jikaps [4].

I3 Takux ¢itHEC-iporpam, AKi MOXKYTh OyTH aJanTOBaHI JIO 1HAMBIAYaIbHUX MOTPEO
moAed, BUAULIOTH minarec. Lle Hampsm ¢diTHecy, sKuil MICTUTBh y co0l KOMIIJIEKC BIIpaB,
CIpSAMOBAHUN Ha M’A3M KHMBOTa, a OCOOJMBO Ha IMMOMHHMN map. Kowmmiekcu Brpas
BUMAaramTh CKOHIIEHTPOBAHOTO 1 TOYHOT'O BUKOHAHHS, KOHIIEHTpAIl pyXy B MO€IHAHHI 13
IUXaHHSIM. AJle, Ui TOTO, MO0 TpPaBWIBHO BHKOHYBATH BCi BIPaBU IIHOTO HANpPSMY,
NOTPiOHO 3HATHU HAWBAXKJIUBIIII HOTO MPUHIMIIN: JUXAHHS, LIEHTP, KOHIIEHTpALlisi, KOHTPOJIb,
TOYHICTh Ta IJIaBHICTh. Ili yac BUKOHAHHS BIpaB MOTPIOHO HABYMTUCS KOHIIEHTPYBATH
yBary Ha NEeBHUX 30Hax M s3iB. Takok KoXKHa BIpaBa y MijlaTecli poOUTHCS 3 MOBHUM
M’S30BUM KOHTpojeM. HeoOXimHO mparHyTH 10 KOHTPOIIO 3a KOXXHHUM PyXOM 1 JIyxKe
BOXXJIMBO BHMKOHYBATH NEBHY IMOCITIJIOBHICTh, ab0 CTPYKTypy BIpaB, IO IOCIHiJOBHO

BKJIFOUa€ B poOOTy BCi rpynu M’s13iB. OCHOBHA BUMOTa — PyXH MalOTh OyTH TOUYHHMHU [2].

Intellectual Archive Vol. 11, No. 4, October - December 2022

108



BucHoBkn. OTXe, iJICyMOBYIOUH yCe BHIIE CKa3aHe, MOJKHA 3a3HAYUTH, IO CyYacHi
HanpsMKu (BiTHECY afanToBaHi I JIFOACH 13 pi3HUM (PI3MUYHUM HABaHTAKEHHSM. 3aBISIKU
TPEHYBAaHHSAM, MH MOKEMO HACOJIO/IXKYBATHUCS TPOLIECOM 1 03/I0POBIIIOBATH CBOE Ti10. Takum
YMHOM, LIed BUA (PI3MUHOrO BUXOBAHHS 3AaTHUI MPUBEPHYTU yBary OUIBLIOCTI JIFOJCH, fAKi
3MOXYTh, HaBiTh, 0€3 CIEMIaAIbHOI EKIMTIPOBKH, YAOCKOHAIIOBATH CBOE TIJIO TA MATPUMYBATH
CBO€ 3/I0pOB’sl. 3aBISKM KOMIUIGKCHUM TPECHYBAaHHSM Ta TPAaBUJIBHUM HAaBaHTAKCHHSM,
MOJKHa, 3 YIIEBHEHICTIO, CKa3aTH 10 Cy4YacHi HanpsAMu (iTHECY € aOCOIMIOTHO TTOBHOLIIHHUMHU

TPEHYBAHHSAMU JJIS MIATPUMKHU Bi3uIHOT POpMH.
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Abstract

The aim of the article is to comprehensively study the place and role of historical local studies in the system of
historical education of general educational institutions in Ukraine. Being a component of national education,
historical local studies contributes to the revival of regional traditions and nation’s consolidation. Nowadays
historical local studies in Ukraine has become a powerful means of the Ukrainians’ national self-awareness
awakening, their national-historical memory, without which the process of establishing independent Ukrainian
statehood would be impossible.
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Nowadays scientists and teachers are actively working on the problem of modernizing
teaching history, without disturbing the balance between modern educational trends and long
existing teaching and educational traditions. Recently, scientists, authors of syllabuses, and
teachers have paid considerable attention to determining the optimal ratio of the study of
national history and the history of the native region. Through knowledge and understanding of
the reginal history events, a student is to become aware of the past, its connection with the
present, and understand general historical processes as a whole. Therefore, in order to solve
these tasks, it is important to consider the previous experience and the current state of formation
of the local studies component of the national history course in the school history system in
Ukraine.

The aim of the article is to comprehensively study the place and role of historical local
studies in the system of historical education of general educational institutions in Ukraine.

The role and place of local studies in the educational system, the specification of its
content, functions, forms and methods of local studies work were the subject of many prominent
local lore historians’ thorough researches (l. Bezkoravainyi, O. Dibrova, F. Zastavnyi,

M. Kostrytsia, M. Krachylo, O. Savchenko, V. Serebrii, 1. Sokolova, P. Tronko). The current
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period of the “local studies renaissance”, triggered by the works of Ya. Zhupanskyi,
M. Kostrytsia, M. Krachyl, V. Krul, V. Oboznyi, P. Tronko, O. Shablii, P. Shchyshchenko, has
wide prospects. It is characterized by the use of local studies material at history lessons, the
strengthening of local studies work and the study of social sciences based on the implementation
of the local studies principle, the combination of deep national traditions of humanitarian
education with a focus on universal humanistic values and standards. The evidence of this is the
introduction of a course on the native region history in schools of all country regions and the
creation of teaching aids and textbooks on this subject.

Today, the state highly rates and supports local studies, as it forms the spiritual basis of
state-building processes in independent Ukraine, contributes to national and cultural revival, the
formation of a national worldview and patriotism, that is why its organization in school is of the
utmost importance. The need to teach historical local studies arises from normative
requirements for the educational process organization, and continuous historical education in
Ukraine [3].

At the state level, a number of systematic measures for the development of historical
local studies have been developed: The Decree of the President of Ukraine “About methods of
supporting the regional studies move in Ukraine” was issued; the “Program for the Development
of Local Studies” aimed at its implementation was approved. Local lore and history museums,
carrying out active exhibition activities, presenting numerous sights from the history of this
region, and conducting archaeological expedition and search works in the territory of this
region; school libraries, representing a significant amount of local history literature; public
organizations, in particular the National Union of Local Lore Researchers of Ukraine, the
Ukrainian Society for the Protection of Historical and Cultural Monuments, the Ukrainian
Culture Fund do a significant job of studying and promoting the history of the native region.

According to the secondary school syllabuses on the history of Ukraine during the period
of independence, separate lessons are devoted to the study of the native region history by
chronological periods. At the same time, in various regions of Ukraine, additional courses in
historical local studies were introduced into the educational process. Based on the
methodological foundations of modern historical education, the history of the region is defined

as a structural component of national history programs, as an addition to the compulsory course
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of the history of Ukraine, and as a separate course that is part of the variable part of the curricula
of general education institutions of different regions of Ukraine [1].

Theoretical considerations and experience of local lore work testify to the large and
versatile functional possibilities of local studies, which can be conditionally divided into
didactic and educational. The didactic functions of local studies consist in enriching
professional knowledge and practical skills, turning to a wide variety of auxiliary disciplines,
seeing general history through the prism of local events, combining theory and practice,
encouraging independent research work, expanding and deepening the worldview, mental
abilities, general education and erudition and involvement in public activities. The inclusion of
a local studies component in the systematic course of national history significantly enriches
students’ understanding of the era, creates conditions for understanding and directly feeling the
peculiarities of the life and way of living of the population of past centuries, contributes to the
comprehension of historical information based on more eventful and concrete factual material.
Local lore material, being an important component of the system of knowledge on national
history, serves as a means of concretizing general historical events and a means of activating
students’ cognitive activity [7].

Historical and local lore material in the school history course is recognized as an
important means of visualization in teaching, which contributes to the students’ development of
observation, thinking and language, involvement of their own experience, independent
observations and reflections on the historical past of their native land. Included in the content
of the compulsory course, it can become an effective means of developing independent thinking,
checking students’ awareness and strength of knowledge [6]. The historical and local lore
material collected by the students themselves is of high didactic potential, because in the process
of local studies research, students learn to think creatively and outside the norm, form their own
opinion, systematically study certain issues, they can discover new facts, arguments,
information, clarify the details of already known phenomena and events.

Thus, the local studies component in the teaching of the history of Ukraine is the means
that visualizes, concretizes, supplements the content of the compulsory course, forms thorough
knowledge of the subject, promotes students’ active cognitive activity aimed at mastering the
social experience and cultural values of the immediate environment, develops interest in history

as a whole. In our opinion, students’ acquisition of knowledge about the history of their native
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land is the stepping stone from which horizons are opened for mastering the hierarchy of
personal, national, civic and universal values [2].

Today, the idea of local studies is widespread and relevant in the educational, historical
and pedagogical field, since local lore material occupies one of the important places among the
means of education of a comprehensively and harmoniously developed personality. The
importance of historical local studies is to promote comprehensive education, in particular:
legal, moral, aesthetic, physical, patriotic, national and public [5]. Historical and state thinking,
national identification and self-awareness of future generations were, to a large extent, formed
and continue to be formed on the historical and local lore material and the works of local
historians of different times. At the same time, a comprehensive study of the socio-economic
conditions and historical features of the native land is one of the most effective means of
forming young people’s active life position on the basis of their multifaceted perception of the
national idea content, it contributes to a solid and conscious mastering of the basics of science,
the formation of a worldview, the education of high universal humanistic qualities, a sense of
civic duty and responsibility to society [4].

Therefore, historical local studies allows maintaining the ethnic evolution continuity, the
national experience succession, and passing on the accumulated wealth of national values to the
next generations. The high level of citizens’ national dignity can consolidate the nation. And
this is impossible without fostering love and respect for the native land, history, customs, and
culture. Therefore, being a component of national education, historical local studies contributes
to the revival of regional traditions and nation’s consolidation. Today, historical local studies in
Ukraine has become a forceful way of the Ukrainians’ national self-awareness awakening, their
national-historical memory, without which the process of establishing independent Ukrainian

statehood would be out of the question.
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