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EFFECT OF VIOLATION OF MOMENT EQUILIBRIUM
ABOUT NORMAL IN SHELL THEORY

Introduction

It is well known among the researchers in shell theory that the use
of a theory in which the moment equilibrium about normal of the refer-
ence surface is violated can lead to significant errors in the solution of
some specific problems. Such errors have been well documented in the
literature in the past. Outstanding examples are the problem of torsion of
a slit cylindrical shell ['] and certain deformations of a helicoidal
shell [ 2 - 3 ].

A number of shell theories have been proposed that satisfy moment
equilibrium about the normal, and there is now general agreement that
the use of such theories is preferable to those that violate it. Inasmuch
as some very important formulations of shell theory* violate moment equi-
librium about the normal, it is important to the users of such theories to
know in what types of problems significant errors might be expected and
in what types of problems the errors are negligible.

The object of this paper is to describe one class of problems in
which the violation of moment equilibrium about normal can lead to
significant errors in the solution. From the description of this class of
problems, given in this paper, it is possible to anticipate the error in the
predicted stress field and, after the solution is obtained, to produce a
quantitative estimate of the error which comes directly from the violation
of the moment equilibrium about the normal.

It is not the intention of this paper to account for all the errors
inherent in a “classical” shell theory when compared to some of the
improved theories. The exclusive aim of this paper is to discuss the solution
obtained by a shell theory in which the moment equilibrium about normal
is violated in comparison with another solution which is obtained by a
theory which does not violate moment equilibrium.

Extraneous surface couple about normal

When referred to the lines of curvature of the reference surface of
a shell, the moment equilibrium equation about the normal can be
taken from equation (19) of [s ] and written as

where yV 12 and AAi are the shear stress resultants, Mi 2 and M2l are the
shear stress couples, Ri and R 2 are the principal radii of curvature, andm 3 is the magnitude of the applied surface couple about the normal, meas-

* Probably, the most widely used shell theory for practical applications at the
present time is the one which originated with A. E. H. Love [ 4 ] and has since been
reformulated by E. Reissner [ s ], The stress-strain equations (40) (45) in [ s ] are such
that moment equilibrium about normal is violated.
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ured per unit area of the reference surface. Since the governing equations
■of shell theories which neglect couple stresses are such that an arbitrary
prescription of m 3 is inadmissible, the value of m 3 depends on the relations
between the resultant forces and couples and the strains of a particular
shell theory.

The question is whether or not, in a given shell theory, the relations
between N {2, W2l, M\2 , and M2 1 and the strains are such that m 3 is
identically zero. Love’s classical theory [4 > 5 ] ** assumes that

which, from equation (1), leads to

so that moment equilibrium of an element about the normal is not satisfied
unless

The latter condition holds only for a plate and a spherical shell. On
the other hand, the improved shell theories, such as, for example, Koiter’s
theory [6 ], renders m 3 identically zero.

The main point brought out in this paper is that whenever a shell
theory is used in which m 3 in equation (1) is not identically zero, then,
wanted or not, an extraneous surface couple about the normal, given by
m 3, is acting on the shell. In most cases, for a thin shell, m 3 is very small.
However, there exists a class of shell problems where the resultant
•couple of m 3, when integrated over the reference surface of the shell,
may affect the gross moment equilibrium of the shell and thus change
the stress field significantly.

In order to see the effect of the extraneous surface couple, the vector
quantity

where t 3 denotes the unit normal of the reference surface, must be inte-
grated over the reference surface of the shell. For such an integration, it
is convenient to select a fixed coordinate system (say, x, y, z, in Fig. 1)
and then calculate the components of the integrated surface couple along
these fixed coordinate axes.

When the geometry of the shell is specified, the components of t 3,

given by

are known with respect to some triad of unit vectors (e 1 , e 2, e 3), which
for our case can be taken along the fixed x, y, z axes shown in Fig. 1.

The resultant couple of the extraneous distributed surface couple, when
integrated over the reference surface, is then given by

where 5 denotes either the whole reference surface of the shell or any
part of it. It is convenient to resolve M into components with respect to
the fixed triad (e b e 2, e 3) as

** On p. 180 of [ s ], it is remarked that the right hand side of (1) vanishes identically,
which follows from the definitions of stress resultants but is not true when the stress-
strain law given by equations (40) (45) of [ s ] is employed.
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When the gross moment
equilibrium of the whole shell,,
subjected to the forces and
couples on its reference surface
and edges, is considered, the
resultant extraneous couple M,
given by (4), must be included
in the equilibrium calculation. If

is not included in the equi-
librium calculations, and if M is
not identically zero, then the
given solution will not hold the
shell or some parts of it in moment
equilibrium.

The class of problems for
which a nonzero M can affect the
stress field significantly consists
of cases where at least one of

Fig. 1. Element of shell of revolution.

the components M\, M 2, M 3 of the extraneous couple approaches in
magnitude the corresponding moment component produced by the edge
and surface forces and couples acting on the shell. Two prominent
examples can be cited as representatives of such a class of problems.

Bending of a shell of revolution

For a shell of revolution, the solution can be written in a separable
form as

where s is the meridional arclength and 0 the circumferential angle, as
shown in Fig. 1. Then, by Love s classical theory, it follows from (3)
that

Choosing again the fixed triad (eb e 2, e 3) along the {x, y, z) axes, shown
in Fig. 1, then

where ф is the angle between the normal and the axis of symmetry, which
in our case coincides with the x-axis in Fig. 1.

The components of the extraneous couple for a strip of the shell of
revolution, bounded by the planes s= s x and s s 2, follow from (8) in
the form

where r denotes the distance from the axis of symmetry.

Owing to the integration with respect to 0, M x vanishes. However, M%
and M 3 do not vanish, but are given by
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It follows from (13) that the resultant extraneous couple, caused by
a nonzero m3, over a strip of the shell is zero for any n except n— 1,
which is the case of the bending problem of a shell of revolution. If the
interval between s 1 and s 2 is
made long enough and if
TWsei(s) or M'sei (s) are mono-
tonically increasing, then M 2
or M 3 may become sufficiently
large to affect the stress
field significantly.

It may be remarked that
the other Fourier components
of the solution for a shell of
revolution, with n 2, also
do not satisfy moment equi-
librium about normal. Such
an effect would show up
wr hen the integrals of (12)
over only apart of the latitude
circles were evaluated, and
the gross equilibrium of a
panel, cut out by two planesв = constant, were considered.
The conclusion would then be
that such panels also do not
maintain moment equilibrium.

Fig. 2. Gross resultant moment of section vs.
thickness.

For a numerical example, consider a cylindrical shell subjected to an
edge load

at x= L and fixed at x— 0. N x is the meridional stress resultant, and
x denotes the distance along the generator and takes the place of s.
The solution for such a bending problem shows that the magnitude of
M xei is monotonically increasing with x, so that M 2 in (13) can be
made as large as desired by taking L large enough. If L is held constant,
the magnitude of M xei is also proportional to the thickness of the shell.

Numerical results obtained by Love’s classical theory for the case
when N xX 1 are shown in Fig. 2. The components of the resultant couple
about the у axis are labelled M and M' at x=-0 and x L, respectively,
and given for various values of the thickness.

Clearly, if the shell is to be in equilibrium, then M should equal M'.
They are not equal because according to Love’s classical theory m 2 is
not zero and its effect must be included in the equilibrium calculations.
The difference between M and M' is exactly M 2. The results of the same
problem obtained by Koiter’s theory show that indeed M— M' as is
required by gross equilibrium considerations.

Equilibrium of gross resultants of a shell of revolution

The effect of the violation of moment equilibrium about normal of
a shell element Is also revealed by the consideration of gross resultants in
a shell of revolution.

Gross resultants are defined as the resultant force and couple vectors
obtained by integrating the usual stress resultants and couples around
a latitude circle of the shell, defined by the intersection of the reference
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and a plane s<= constant. The calculation of the gross resultants is very
useful because it reveals the equilibrium characteristics of a strip of
the shell bounded by two planes s = constant.

The object of this section is to demonstrate that the derivatives of the
components of the gross resultants with respect to the meridional arclength
do not yield the expected fundamental equilibrium relations, unless
moment equilibrium about normal of each shell element is satisfied. This
will be demonstrated for a cylindrical shell, but the extension to an arbi-
trary shell of revolution is straightforward.

The components of the gross resultant force vector, when referred
to the ei, e 2, e 3 unite vectors along the x, y, z axes of Fig. 1, are given by

where the notation used for the stress resultants and couples is the
same as in [s ], The radius of the cylindrical reference surface is denoted
by a. The corresponding components of the gross couple vector are given
by

For the evaluation of the derivatives of the force and couple compo-
nents, we shall record here the equations of equilibrium for an element of
a cylindrical shell in the form

where the surface forces and couples have been assumed to be absent
and comma denotes differentiation. Equations (17) can be obtained
directly from [s ], and, as written, they have not been subjected to any
approximations, such as those expressed by (2).

Let us now consider the derivative of, for example, C 2 with respect to
x in the form

and replace in the integrand Nx>x and M x, x from (17a) and (17d). The
result is

Addition and subtraction of Nxo cos 0, and integration by parts with
respect to 0, yields

The first integral is recognized as R 3, defined by (15c). Carrying out in a
similar way such differentiation of all the components of gross resultant
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forces and couples, using (17), and integrating by parts with respect to
G, where necessary, leads us to the following relations

Since the surface forces and couples are assumed to be absent, (18)
are exactly the relations expected from elementary equilibrium considera-
tions of an infinitesimally thin circular strip of the cylindrical shell. How-
ever, (19) contradicts the expected relations, such as those obtained in the
theory of bending of beams, for which the integral on the right-hand side
is absent. Thus, the strip does not remain in equilibrium unless the inte-
grals in (19) are identically zero.

Recalling from (1) that for a cylindrical shell

equations (19) can be rewritten as

When m 3 is written in a separable form

(22)

then (21) becomes

interpretation of (23) is that whenever a shell theory is used for
which m 3 —0, then any infinitesimally thin circular strip
of the cylindrical shell maintains moment equilibrium. On
the other hand, whenever a theory is used for which m 3
does not vanish identically, then, upon bending of the
shell, each strip of the shell does not remain in moment
equilibrium with the actually applied surface forces and
couples.

У

The

Helicoidal shell under
uniform pressure

The second example
for which a nonzero
m 3 affects the solution
significantly is the
helicoidal shell treated
by J. W. Cohen [3 ],

of which a strip of
width aß is shown in
Fig. 3. The strip is
bounded by the со-'ig. 3. Element of helicoidal shell.
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ordinate curves a= 0 and a = ct2, and two coordinate curves ß
= constant. The pitch of the shell is given by 2ла. The strip is loaded
by a constant pressure and fixed at а <= 0.

It is easy to show that the value of Ma at а •■= 0 should be the one
given by J. W. Cohen on p. 431 of his paper, by considering the gross
moment equilibrium of the whole strip about the z axis. Since the edge
at a— a 2 is free and the forces and couples at ß = constant do not
produce any moment about the z axis, then Ma at r= 0 should be equal
but opposite in sign to the total moment produced by the normal pressure
p acting on the strip. The component of the force, prependicular to the
2 axis, which is produced by p on an element of area of the reference
surface of the strip, is given by dF a2p sec 2 adadß and the moment arm
is r=atana. The resultant moment about the 2 axis and the resultant
moment per unit length of the ß coordinate curve at а = 0 are given by

When a2 7o°, then Afa * —3.7743 a2p, which is exactly the value
obtained by Cohen.

The corresponding value of Ma obtained by Love’s classical theory is
not, and cannot be the same, because an extraneous couple about the
2 axis, produced by the nonzero m 3, is acting on the shell, and the shell is
only then in equilibrium when this couple is included in the equilibrium
calculations. The value of the extraneous resultant couple, per unit length
of the ß coordinate curve at r— 0, is given by (see equation (4.8) of
J. W. Cohen’s paper)

As shown by J. W. Cohen, when a 2 = 00, the extraneous couple can af-
fect the Ma at r—o to be in error by 13.5 per cent, when compared to the
corresponding value obtained by Koiter’s theory [ 6 ].
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A. KALNINS
NORMAALISUUNALISE MOMENDI TASAKAALUSTAMATUSE EFEKT

KOORI KÜTETEOORI AS

Vaadeldakse Kirchhoffi-Love’i koorikuteteooria raames normaalisuunalise teljega
momendi tasakaalustamatuse küsimust, mida koorikuteteoorias tuntakse ka kui nn. kuuenda
iasakaaluvõrrandi rahuldamatuse probleemi. Käesolevas uuritakse peamiselt selle momendi
summaarset väärtust pöördkooriku ja helikoidaalse kooriku kogu ristlõikes. Selgitatakse,
millisel määral kooriku globaalse tasakaalu tingimused ei osutu rahuldatuiks, kui lahend
konstrueeritakse koorikuteteooria niisuguse variandi alusel, mis ei taga nn. kuuenda
lasakaaluvõrrandi rahuldamist.

А. КАЛНИНС
ЭФФЕКТ НЕУРАВНОВЕШЕННОСТИ МОМЕНТА

ПО НОРМАЛИ В ТЕОРИИ ОБОЛОЧЕК
В данной работе рассматривается в рамках теории оболочек Кирхгоффа —Лява

вопрос о неуравновешенности момента вокруг нормальной оси, который известен также
под названием проблемы неудовлетворенности «шестого уравнения» равновесия. Ис-
следуется главным образом суммарное значение указанного момента в поперечном
сечении оболочки вращения и геликоидальной оболочки.

Установлено, в какой мере условия глобального равновесия оболочки не будут
удовлетворены, если решение строится на базе такого варианта теории оболочек, ко-
торый не обеспечивает удовлетворения «шестого уравнения» равновесия.
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	Рис. 2. Участок спектра возбуждения молекулы Ог в монокристалле аргона при Гс=4,2°К. Спектральная ширина щели возбуждения 4 Ä. Сигнал регистрировался на вибронной полоске в спектре излучения Ä.7 4214 Ä.�㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㤹‰⸰〠〮〰‱〮㐹′㐶⸲㠠㘳㈮㈷⁔洍ਲ਼⁔爍਼〳〲昵〲昶〳〱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㐮㐱‰⸰〠〮〰‵⸳㤠㈷ㄮ㔷‶㌴⸰〠呭ഊ㌠呲ഊ㰰〱㐰〱㘾⁔樍名ੑഊ焍ੂ名〮㈷‰⸰〠〮〰‱〮㐹′㜶⸰〠㘳〮㈸⁔洍ਲ਼⁔爍਼〲攲〰ㄱ〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮㈲‰⸰〠〮〰‸⸲㈠㌴㠮〰‶㌲⸲㠠呭ഊ㌠呲ഊ㰰〱挰〱挾⁔樍名ੑഊ焍ੂ名ਹ⸰㜠〮〰‰⸰〠㤮〷″⸰〠㘰㌮㈸⁔洍ਲ਼⁔爍਼〲晥〲晦〲晤㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ⸲㐠〮〰‰⸰〠㤮㌵′㘮㈸‶〳⸹㠠呭ഊ㌠呲ഊ㰰㉦㤰㉦搰㌰〰㌰㐰㉦挰㌰搰㌰㈰㉦攰㉦昰㉦搰㌰㐾⁔樍名ੑഊ焍ੂ名ਹ⸱㌠〮〰‰⸰〠㤮㘴‹㔮〰‶〴⸰〠呭ഊ㌠呲ഊ㰰㉦挾⁔樍名ੑഊ焍ੂ名ਹ⸷〠〮〰‰⸰〠ㄲ⸱㤠㌮〰‶〳⸲㠠呭ഊ㌠呲ഊ㰰㠳㔰㌰㌰㌰㈰〱㈾⁔樍名ੑഊ焍ੂ名⸳ㄠ〮〰‰⸰〠㤮㤲‱㈶⸰〠㘰㐮〰⁔洍ਲ਼⁔爍਼〰ㄵ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊㄱ⸸㔠〮〰‰⸰〠㔮㌹‱㌸⸷㈠㘰㐮㔵⁔洍ਲ਼⁔爍਼〰㍥㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㔮㔷‰⸰〠〮〰‷⸰㤠ㄴ㈮〰‶〷⸲㠠呭ഊ㌠呲ഊ㰰〱㘾⁔樍名ੑഊ焍ੂ名ㄮ㌱‰⸰〠〮〰‵⸳㤠ㄴ㜮㈸‶〴⸵㔠呭ഊ㌠呲ഊ㰰〴〰〰显⁔樍名ੑഊ焍ੂ名⸹㐠〮〰‰⸰〠㤮〷‱㘰⸰〠㘰㐮㈸⁔洍ਲ਼⁔爍਼〳〲㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ⸰㐠〮〰‰⸰〠㤮㌵‱㜱⸰〠㘰㌮㤸⁔洍ਲ਼⁔爍਼〳〰〳〱〲昹〲晤〲昶〲晥〲昶〲晥〲昹〲昶〲晤㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㘴‰⸰〠〮〰‹⸶㐠㈴〮〰‶〵⸱㌠呭ഊ㌠呲ഊ㰰㉦㔰㉦㌰㉦昰㉦愰㉦攰㉦昰㉦㐰㉦显⁔樍名ੑഊ焍ੂ名⸵㘠〮〰‰⸰〠㜮〹′㤰⸵㜠㘰㜮㈸⁔洍ਲ਼⁔爍਼〰ㄴ〰ㄶ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㠵‰⸰〠〮〰‹⸳㔠㈹㜮〰‶〵⸲㠠呭ഊ㌠呲ഊ㰰㉥㈰㠳㔾⁔樍名ੑഊ焍ੂ名⸱㘠〮〰‰⸰〠㌮ㄲ″ㄵ⸰〠㘰㠮㐲⁔洍ਲ਼⁔爍਼〰〴㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㘴‰⸰〠〮〰‹⸶㐠㌱㠮〰‶〵⸰〠呭ഊ㌠呲ഊ㰰㉤放⁔樍名ੑഊ焍ੂ名ਹ⸰㐠〮〰‰⸰〠⸴㤠㌳㌮〰‶〴⸲㜠呭ഊ㌠呲ഊ㰰㌰㉦㘰㉦㠰㉦昰〱〾⁔樍名ੑഊ焍ੂ名ਹ⸴㠠〮〰‰⸰〠㤮〷″⸰〠㔹㌮㈸⁔洍ਲ਼⁔爍਼〲晥〲昱〲晥〳〲〲昱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㤴‰⸰〠〮〰‹⸰㜠㌵⸰〠㔹㌮㈸⁔洍ਲ਼⁔爍਼〳〲㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㤲‰⸰〠〮〰‹⸹㈠㐵⸰〠㔹㌮㈸⁔洍ਲ਼⁔爍਼〳〰〲晦〲晣〲晥〲晦〲晡㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㜷‰⸰〠〮〰‱〮㜷‸㌮㜲‵㤳⸲㜠呭ഊ㌠呲ഊ㰰㌰㉦㉦㠰㉦㌰㌱〰㉦㠰㉦戰㉦昰㉦愾⁔樍名ੑഊ焍ੂ名ਹ⸶ㄠ〮〰‰⸰〠㤮〷‱㌷⸰〠㔹㐮㈸⁔洍ਲ਼⁔爍਼〲昳〳〲〲昶〳〶㸠呪ഊ䕔ഊ儍⸀捵楴献r敳⸀
	Untitled����������������������������������������
	SISUKORD����������������������������������������
	СОДЕРЖАНИЕ�Е ИНТЕНСИВНОСТИ ТУРБУЛЕНТНОСТИ В ДВУХФАЗНОЙ СТРУЕ
	CONTENTS * INHALT�냦脗환遘��砈贁탦脗���遤㐎ჩ脗���砈贁郦脗�鹘��砈贁냨脗�願��儃ꡨ霙ꁘ驘��儃顤霙ꉘ��ぬ㐎탥脗ꑘ��遤㐎烦脗Ꙙ��㐎ꡍꔙꡘ��聿�霙꩘



	Illustrations���4㈶4ㄵ��������⢏먙砜ꌙᣦ널墌수ĴㅢĴㅥ䢒먙ꌙᣘȆ젚ꌙ��������4ㅥ4ㅤ�ꀞꌙ壕Ȇ怜ꌙ��������4ㅢ
	Рис. 1. Блок-схема спектрометра: I источник у-квантоп, 2 ФЭУ тина SI2FS3S; 3 катодный повторитель; 4 источник высокого напряжения и линейный усилитель VA-V-87; 5 одноканальный анализатор амплитуды импульсов ПД-2-1; 6 электронный ключ; 7 схема обратной связи; 8 генератор опорного напряжения; 9 блок автоматики; to пересчетный прибор ПП-1Т; II двухкоординатный самописец Endim 2200; 12 цифро-аналоговый преобразователь; 13 вибратор.�　　㈀　　㐀㌀㐀　㐀㐀戀　㐀㐀　　㐀㌀愀　㐀㌀　　　㈀攀　　　　㌀㈀㘀㘀㘀㘀㌀　㌀㈀㘀㘀㘀㌀　㌀㌀㌀　㌀㈀㌀　㌀㌀㌀　㌀㌀㌀　㌀㈀㘀㘀㌀㌀㌀　㌀㈀㘀㘀㌀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㤀㈀攀㌀㌀㌀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀㘀㌀㐀㈀　㌀㌀㌀　㈀攀㌀　㌀　㈀　㌀㔀㌀㤀㌀㠀㈀攀㌀　㌀　㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㘀㌀㤀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㤀㈀攀㌀㘀㌀㘀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀　㌀㜀㈀　㌀㌀㈀㌀㈀攀㌀㈀㌀㠀㈀　㌀㔀㌀㤀㌀㠀㈀攀㌀㈀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㌀㌀　㌀㠀㌀　㌀㈀㘀㘀㌀㌀　㌀㌀㌀　㌀㈀㌀　㌀㌀㌀　㌀㌀㌀　㌀㈀㘀㘀㘀㘀㌀　㌀㌀㌀　㌀㌀㌀　㌀㌀㌀　㘀㌀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㤀㈀攀㌀㘀㌀㤀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀　㌀㜀㈀　㌀㌀㘀㌀㐀㈀攀㌀　㌀　㈀　㌀㔀㌀㤀㌀㤀㈀攀㌀㈀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㌀㌀　㌀　㌀　㌀㈀㘀㘀㌀㤀㌀　㌀㌀㌀　㌀㌀㌀　㌀㈀㘀㘀㌀㌀　㌀㈀㘀㘀㘀㔀㌀　㌀㈀㘀㘀㌀㤀㌀　㌀㌀㌀㌀　㌀　㌀　㌀㌀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㤀㈀攀㌀㠀㌀㘀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㌀　㈀攀㌀㐀㌀㤀㈀　㌀㈀㌀㌀　㈀攀㌀㜀㌀㈀㈀　㌀㔀㌀㤀㌀㠀㈀攀㌀㈀㌀㜀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㐀㘀㈀㌀　㌀㌀㌀　㌀㌀　㌀㈀㘀㘀㌀㌀　㌀㌀㌀　㌀㌀㌀　㌀㈀㘀㘀㘀㔀㌀　㌀㈀㘀㘀㘀㘀㌀　㌀㌀㌀　㌀㈀㌀　㌀㌀㌀　㌀㌀㌀　㌀㌀㌀　㘀㐀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㌀　㈀攀㌀　㌀㔀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀㌀㌀㔀㈀　㌀㈀㌀㘀㌀㘀㈀攀㌀　㌀　㈀　㌀㔀㌀㤀㌀㠀㈀攀㌀㤀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㌀㌀　㌀㐀㌀　㌀㈀㘀㘀㘀㐀㌀　㌀㈀㘀㘀㘀㔀㌀　㌀㈀㘀㘀㘀㘀㌀　㌀㈀㘀㘀㌀㜀㌀　㌀㈀㘀㘀㌀㘀㌀　㌀㈀㘀㘀㘀㔀㌀　㌀㈀㘀㘀㌀㤀㌀　㌀㌀㌀㌀　㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㠀㈀攀㌀㠀㌀㈀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀　㌀㜀㈀　㌀㌀㌀㈀㌀㔀㈀攀㌀　㌀　㈀　㌀㔀㌀㤀㌀㤀㈀攀㌀㈀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㘀㘀㔀㌀　㌀㈀㘀㘀㌀㘀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㤀㈀攀㌀㤀㌀㈀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀㌀㌀㔀㈀　㌀㌀㌀㐀㌀㈀攀㌀　㌀　㈀　㌀㔀㌀㤀㌀㠀㈀攀㌀㤀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㘀㘀㘀㌀　㌀㈀㘀㘀㌀㐀㌀　㌀㌀㌀　㌀㌀　㌀㈀㘀㘀㌀㌀　㌀㈀㘀㘀㘀㔀㌀　㌀㈀㘀㘀㌀㤀㌀　㌀　㌀㌀　㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㤀㈀攀㌀㈀㌀㤀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㌀　㈀攀㌀㈀㌀　㈀　㌀㈀㌀㈀攀㌀　㌀　㈀　㌀㔀㌀㠀㌀㘀㈀攀㌀㐀㌀㈀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㌀㌀　㌀㠀㌀　㌀㈀㘀㘀㌀㘀㌀　㌀㈀㘀㘀㘀㔀㌀　㌀㈀㘀㘀㌀㌀　㌀　㌀　㘀㘀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㠀㈀攀㌀㠀㌀㈀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀　㌀㜀㈀　㌀㔀㌀　㈀攀㌀　㌀　㈀　㌀㔀㌀㠀㌀㜀㈀攀㌀㈀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㘀㘀㔀㌀　㌀㈀㘀㘀㘀㘀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㠀㈀攀㌀　㌀㘀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀　㌀㜀㈀　㌀㘀㌀㔀㈀攀㌀㈀㌀㠀㈀　㌀㔀㌀㠀㌀㜀㈀攀㌀㈀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㘀㌀㘀㌀　㌀㈀㘀㘀㌀㘀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㤀㈀攀㌀㜀㌀㜀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀㌀㌀㔀㈀　㌀㜀㌀㤀㈀攀㌀　㌀　㈀　㌀㔀㌀㠀㌀㘀㈀攀㌀㤀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㌀㌀　㌀㐀㌀　㌀㈀㘀㘀㌀㌀㌀　㌀㈀㘀㘀㌀㘀㌀　㌀㈀㘀㘀㘀㌀㌀　㌀㈀㘀㘀㌀㤀㌀　㌀㌀㌀　㌀㠀㌀　㌀㈀㘀㘀㌀㘀㌀　㌀㈀㘀㘀㘀㔀㌀　㌀㈀㘀㘀㌀㤀㌀　㌀㈀㘀㘀㌀㘀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀　搀　愀㜀　搀　愀㐀㈀㔀㐀　搀　愀㌀㤀㈀攀㌀㠀㌀㈀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀㌀㌀㔀㈀　㌀㌀㌀㌀㠀㈀攀㌀　㌀　㈀　㌀㔀㌀㠀㌀㜀㈀攀㌀㤀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㌀㌀　㌀㈀㌀　㌀㈀㘀㘀㘀㘀㌀　㌀㌀㌀　
	Рис. 2. Схема вибратора с отрицательной обратной связью.���졃�졃ȀĀ������������������☎�☎�����Ā�����ȀȀĀ�����������������������������������������������������������������������������������������������������������������䥉⨀�����ࠀ�����������������������������Ā�〕ꁤ�ꁤ䀕ꁤ�ꁤĀ�䀕ꁤ�ꁤ倕ꁤ瀕ꁤ뀕ꁤ퀕ꁤꁤဖꁤဗꁤ逕ꁤဗꁤ⃠鹤ワ鹤��К�������������������뀀鍤쀀鍤烍쐘鉤�鍤 鍤倀鍤怀鍤ꁩ齤⡚쨙휀�㲣㼖郈鹤
	Рис. 3. Блок-схема генератора опорного напряжения и схема управления ключом; 1.2,4 ждущие фантастроны; 3 усилитель-формирователь; 5 электронный ключ.�〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰㈶づ〰〰㈶づ〰〰〰〰〰〰〰〰〰〰〱〰〰〰〰〰〰〰〰〰〰〰〲〰〲〰〱〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰㐹㐹㉡〰摥㙡摢〰〰〰〰〰〰〰〰〰〸〰〰〰晦晦晦晦〰〰〰〰晦晦晦晦〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰晦晦晦晦晦晦晦晦晦晦晦晦〱〰〰〰㌰ㄵ愰㘴〰ㄷ愰㘴㐰ㄵ愰㘴〰ㄷ愰㘴〱〰〰〰㐰ㄵ愰㘴〰ㄷ愰㘴㔰ㄵ愰㘴㜰ㄵ愰㘴戰ㄵ愰㘴搰ㄵ愰㘴昰ㄵ愰㘴ㄶ愰㘴ㄷ愰㘴㤰ㄵ愰㘴ㄷ愰㘴㈰攰㥥㘴㌰敦㥥㘴〰〰〰〰〴ㅡ〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰〰晦晦晦晦〰〰〰〰〰〰〰〰戰〰㤳㘴挰〰㤳㘴㜰捤挴ㄸ攰晦㤲㘴〰〰㤳㘴㈰〰㤳㘴㔰〰㤳㘴㘰〰㤳㘴愰㘹㥦㘴㈸㕡捡ㄹ搷〰〰〰㍣愳㍦ㄶ㤰挸㥥㘴0㌱〴㈲〰㍢〰㈰〰㐹〰㐹〰㈰〴㌴〴㌲〴㐳〴㐵〴㍡〴㍥〴㍥〴㐰〴㌴〴㌸〴㍤〴㌰〴㐲〴㍤〴㑢〴㌹〰㈰〴㐱〴㌰〴㍣〴㍥〴㍦〴㌸〴㐱〴㌵〴㐶〰㈰〰㐵〰㙥〰㘴〰㘹〰㙤〰㈰〰㌲〰㌲〰㌰〰㌰〰㍢〰㈰〰㌱〰㌲〰㈰〴㐶〴㌸〴㐴〴㐰〴㍥〰㉤〴㌰〴㍤〴㌰〴㍢〴㍥〴㌳〴㍥〴㌲〴㑢〴㌹〰㈰〴㍦〴㐰〴㌵〴㍥〴㌱〴㐰〴㌰〴㌷〴㍥〴㌲〴㌰〴㐲〴㌵〴㍢〴㑣〰㍢〰㈰〰㌱〰㌳〰㈰〴㌲〴㌸〴㌱〴㐰〴㌰〴㐲〴㍥〴㐰〰㉥〰〰㌰〰㌰〰㌲〰㌰〰㌰〰㌴〰㌳〰㌴〰㌰〰㌴〰㌴〰㘲〰㌰���
	Untitled����������������������������������������
	Рис. 4. Временные диаграммы работы электронного ключа. Рис. 5. Схема блока автоматики: 1,2, 4, 5 ждущие мультивибраторы; 3 триггер.�뺏磻欒怐ﱳ帑驒袘㨑耠怐帑뙕冇ꡪﴒ㠠怐ᱴ帑ᩋ숳䂟㨖အ怐ⱴ帑뵚뿯邸㨖%怐㱴帑ㇶ灛ゾ㨖젠怐䱴帑�蠗㠒砢怐屴帑뺏顨ﴒ堡怐汴帑驒䢇㨑頣怐籴帑뙕冇롬ﴒ⠤怐豴帑ᩋ숳サ㨖ࠣ怐鱴帑뵚뿯삾㨖倣怐건帑ㇶ灛㨖逥怐뱴帑�ࠍ㠒怐챴帑뺏㡧ﴒ瀤怐�帑驒삍㨑려怐帑뙕冇ᡮﴒ렭怐ﱴ帑ᩋ숳Ⴔ㨖퀧怐帑뵚뿯悲㨖ᠨ怐ᱵ帑ㇶ灛㨖倬怐Ⱶ帑�堎㠒蠧怐㱵帑뺏填ﴒ怨怐䱵帑驒㨑〫怐屵帑뙕冇衦ﴒ꠨怐汵帑ᩋ숳㨖ꀪ怐籵帑뵚뿯傿㨖怐豵帑ㇶ灛Á㨖頬怐鱵帑��㠒⠭怐걵帑뺏ﴒ젩怐뱵帑驒悖㨑栦怐챵帑뙕冇ࡡﴒ.怐�帑ᩋ숳킺㨖�帑뵚뿯䂱㨖堪怐ﱵ帑ㇶ灛炷㨖…怐걶帑�倐㠒逮怐䰖朙뺏롡ﴒ怐퐖朙驒⢊㨑ဪ怐�帑뙕冇㣾欒砫怐퐌朙ᩋ숳냂㨖쀫怐氕朙뵚뿯¸㨖耩怐챶帑ㇶ灛탌㨖㠩怐摭帑瑎㖷�怐౸帑เ냎켖䠎脖ఖ朙Ჵ彊墳ꀊ脖�帑쉷鋌룎렖怑脖␗朙綷�栏脖籶帑㒙ᨻ桝밖頌脖박朙�ៜ䡯촖픕豶帑責勔䣣┑【픕ᱷ帑Ꜯ┑—픕Ⱅ朙ꊎ剹퀯㠒뀔픕汶帑ŭ냢┑們픕汷帑썧爖栔픕帑㷟䝵《픕帑떋穉�頑픕Ⱆ朙㳝Ẃ頱✖픕吗朙�倐砐픕朙দ衸촖᠖픕ﰔ朙晟Ӣဟ騒ࠑ픕籷帑䡗剖頶✖�픕豷帑戕锍磮爖䀕픕ᐗ朙⊽쪏쀐䠓픕鱷帑吺평ქ┑퀕픕걷帑썧爖怖픕뱷帑䡗剖✖㠎픕챷帑戕锍飸爖耎픕�帑吺평ᣢ┑쀐픕ᱸ帑썧㣵爖耗픕ⱸ帑䡗剖㠷✖怟픕㱸帑戕锍죵爖�䱸帑吺평탩┑ꀘ픕屸帑熣蟽☑픕汸帑늙磷爖⠛픕챌帑ℾ旰삱ꠖ픕�帑썧栄猖瀛픕帑䡗剖�픕ﱌ帑戕锍죾爖픕్帑吺평ᡁ☑�픕ᱍ帑熣蟽렾☑栝픕ⱍ帑늙裼爖뀝픕㱑気鱚気汢気㡩気瑮気꠸眚밸眚퀸眚
	Рис. 6.а Мёссбауэровский спектр сверхтонкой структуры соединения РегОэ (природное железо), источник 57Со в хроме; б калибровочная прямая линия спектрометра. Значения скорости, соответствующие максимумам поглощения РегОз, взяты из статьи О. Кистнера и А. Саньяра [7].�㠀　　　　㌀㘀㈀㌀　㌀㐀㌀㌀㔀㌀　㌀㐀㌀㘀㐀㌀　㌀㐀㌀㈀㌀㈀㌀　㌀㐀㌀㘀㐀㌀　㌀㐀㌀㘀㔀㌀　㌀㐀㌀㈀㌀㌀　㌀㐀㌀㈀㌀㈀㌀　㌀㐀㌀㌀㠀㌀　㌀　㌀㈀㌀　㌀　㌀㐀㌀㌀㈀㌀　㌀　㌀㈀㌀　㌀　㌀㐀㌀㌀㐀㌀　㌀㐀㌀㌀㈀㌀　㌀㐀㌀㈀㌀㌀㌀　㌀㐀㌀㈀㌀㔀㌀　㌀㐀㌀㈀㌀㐀㌀　㌀㐀㌀㌀　㌀　㌀㐀㌀㌀㜀㌀　㌀㐀㌀㘀㐀㌀　㌀㐀㌀㘀㔀㌀　㌀㐀㌀㌀㤀㌀　㌀　㌀㈀㌀　㌀　㌀㐀㌀㈀㌀㌀　㌀㐀㌀㈀㌀㈀㌀　㌀㐀㌀㈀㌀　㌀　㌀㐀㌀㈀㌀㌀㌀　㌀㐀㌀㌀㔀㌀　㌀　㌀　㌀　㌀㌀㐀㌀　㌀㐀㌀㌀㔀㌀　㌀㐀㌀㘀㐀㌀　㌀㐀㌀㌀㠀㌀　㌀㐀㌀㌀㠀㌀　㌀㐀㌀　㌀　㌀　㌀　㌀　㌀　㌀　㌀　㌀㜀㌀㈀㌀㘀㌀㔀㌀㔀㘀㌀㌀㐀㌀㌀㌀㘀㘀㘀㌀㘀㘀㔀㌀㘀㌀㘀㌀㘀㌀㤀㌀㘀㌀㜀㌀㔀㘀㌀㌀㔀㌀㐀㌀㐀㘀㌀㌀㔀㌀㔀㌀㈀㘀㐀㌀㘀㌀㐀㌀㘀㘀㘀㌀㘀㌀㌀㌀㔀㌀㜀㌀㘀㘀㘀㌀㜀㌀㈀㌀㘀㘀㈀㌀㜀㌀㌀㌀㈀㘀㐀㌀㐀㌀㜀㌀㐀㘀㌀㌀㐀㌀㈀㌀㐀㘀㌀㌀㈀㘀㔀㌀㘀㌀㤀㌀㘀㘀㔀㌀㘀㌀㤀㌀　㘀㌀㐀㘀㌀㌀㘀㘀㘀㌀㘀㌀㌀㌀㘀㌀㌀㘀㘀㌀㌀㔀㌀　㌀㘀㌀㌀㜀㌀㐀㌀㘀㌀㠀㌀㌀㘀㌀㐀㌀㌀㌀㌀㘀㌀㔀㘀㌀㌀㔀㌀　㌀㜀㌀㈀㌀㘀㘀㘀㌀㘀㌀㜀㌀㜀㌀㈀㌀㘀㌀㌀㘀㘀㐀㌀㈀㌀　㌀㐀㌀㘀㌀㘀㌀㤀㌀㘀㘀㌀㌀㘀㌀㔀㌀㜀㌀㌀㌀㈀㌀　㌀㈀㌀㠀㌀㜀㌀㠀㌀㌀㌀㠀㌀㌀㌀㘀㌀㈀㌀㤀㌀㔀㘀㌀㌀㘀㌀㐀㌀㘀㘀㘀㌀㘀㌀㌀㌀㔀㌀㜀㌀㐀㘀㘀㌀㔀㌀㈀㌀㐀㘀㈀㌀㔀㌀㌀㌀㔀㘀㌀㌀㘀㌀㈀㌀㘀㌀㤀㌀㘀㘀㔀㌀㔀㘀㌀㌀㘀㌀㐀㌀㜀㌀㜀㌀㔀㌀㌀㌀㜀㌀㈀㌀㜀㌀㘀㌀㔀㘀㌀㌀㐀㌀㐀㌀㔀㌀㜀㌀㔀㌀㌀㌀㜀㌀㈀㌀㜀㌀㘀㌀㌀㌀㐀㌀㈀㘀㔀㌀㘀㌀㔀㌀㜀㌀㠀㌀㘀㌀㔀㌀　㘀㌀㔀㌀㈀㌀㘀㌀㔀㌀㜀㌀　㌀㘀㘀㘀㌀㜀㌀㈀㌀㜀㌀㐀㌀㘀㌀㔀㌀㘀㌀㐀㌀㔀㌀㌀㌀㜀㌀㐀㌀㘀㌀㌀㜀㌀㐀㌀㘀㌀㔀㌀㌀㘀㌀㌀㌀㌀　㘀㌀㔀㌀㌀㌀㜀㌀㐀㌀㘀㌀㌀㜀㌀㐀㌀㜀㌀㔀㌀㜀㌀㌀㌀㌀㘀㌀㔀㌀　㌀㜀㌀㈀㌀㘀㘀㘀㌀㘀㌀㌀㌀㘀㌀㔀㌀㜀㌀㌀㌀㜀㌀㌀㌀㘀㌀㤀㌀㘀㘀㔀㌀㘀㌀㜀㌀　㘀㌀㔀㌀㈀㌀㜀㌀㔀㌀㘀㘀㔀㌀㘀㘀㔀㌀㘀㌀㤀㌀㘀㘀㔀㌀㘀㌀㜀㌀㐀㌀㌀㜀㌀　㌀㜀㌀　㌀㜀㌀㌀㌀㌀㘀㌀　㘀㌀㐀㘀㌀㘀㘀㘀㌀㘀㌀㈀㌀㌀㘀㌀㐀㌀㔀㌀㜀㌀㠀㌀㜀㌀　㌀㘀㘀㘀㌀㜀㌀㈀㌀㜀㌀㐀㌀㔀㌀㠀㌀㐀㘀㐀㌀㐀㘀㌀㌀　㘀㌀㐀㌀㐀㌀㘀㘀㘀㌀㘀㌀㌀㌀㐀㌀㤀㌀㐀㌀㐀㌀㌀㘀㌀㌀㌀㈀㌀㌀㌀　㌀㌀㌀㤀㌀㌀㌀㔀㌀㌀㌀㌀㌀　㘀㌀㐀㌀㘀㌀㘀㌀㤀㌀㘀㘀㌀㌀㜀㌀㐀㌀㘀㌀㔀㌀㜀㌀㈀㌀㌀㌀㌀㌀㘀㌀㐀㘀㐀㌀㘀㘀㘀㌀㘀㘀㔀㌀㘀㘀㘀㌀㘀㌀㜀㌀㜀㌀㈀㌀㘀㌀㌀㜀㌀　㌀㘀㌀㠀㌀　㘀㌀㐀㌀㘀㌀㘀㌀㤀㌀㘀㘀㌀㌀㜀㌀㐀㌀㘀㌀㔀㌀㜀㌀㈀㌀㌀㌀㈀㌀㌀㘀㌀㔀㌀㐀㌀㐀㘀㌀㌀㔀㌀㔀㌀㈀㘀㐀㌀㐀㘀㐀㌀㘀㘀㘀㌀㘀㘀㔀㌀㘀㘀㘀㌀㘀㌀㜀㌀㜀㌀㈀㌀㘀㌀㌀㜀㌀　㌀㘀㌀㠀㌀㈀㘀㐀㌀㔀㌀㌀㌀㐀㌀㌀㌀㐀㌀㌀㐀㘀㔀㌀㔀㘀㌀㌀㘀㌀㈀㌀㌀㌀㌀㌀㌀㈀㌀㌀㌀㘀㌀㌀㌀㐀㌀㌀㌀㌀㌀㌀㌀㌀㌀㌀　㌀㈀㘀㐀㌀㌀㌀㌀㌀㌀㤀㌀㌀㌀㜀㌀㌀㌀㈀㌀㈀㘀㐀㌀㌀㌀㌀　㘀㌀㐀㌀㘀㌀㘀㌀㤀㌀㘀㘀㌀㌀㜀㌀㐀㌀㘀㌀㔀㌀㜀㌀㈀㌀㌀㌀㌀㌀㌀㘀㌀㔀㌀㐀㌀㐀㘀㌀㌀㔀㌀㔀㌀㈀㘀㐀㌀㐀㘀㐀㌀㘀㘀㘀㌀㘀㘀㔀㌀㘀㘀㘀㌀㘀㌀㜀㌀㜀㌀㈀㌀㘀㌀㌀㜀㌀　㌀㘀㌀㠀㌀　㘀㌀㐀㌀㌀㘀㌀㌀㌀㜀㌀㐀㌀㘀㌀㤀㌀㘀㘀㘀㌀㘀㘀㔀㌀㌀㌀�����睁가
	Untitled����������������������������������������
	Рис. 2.�НАЯ ОЦЕНКА КОЭФФИЦИЕНТОВ РЕГРЕССИИ
	Рис. 3.��ᘁᘗᘗᄗᄣ✦✦✦㔡㌁⌕쬁濵⡬Єᶲ㜴⒄︯Ɣ酹ґ⇍孞ᓄﬕѠ鎔㸻ࠜ鰇�
	Untitled����������������������������������������
	Untitled����������������������������������������
	Untitled�АЯ ЛИНЕЙНАЯ ОЦЕНКА КОЭФФИЦИЕНТОВ РЕГРЕС
	Fig. 1. Element of shell of revolution.�㈲屵〴ㄲ屵〴㈳屵〴㉥屵〴㈹屵〴ㄸ屵〴ㄵ屵〰㈰屵〴㈲屵〴㈰屵〴屵〴ㅤ屵〴㈱屵〴㈴屵〴ㅥ屵〴㈰屵〴ㅣ屵〴屵〴㈲屵〴ㅥ屵〴㈰屵〴ㅤ屵〴㉢屵〴ㄵ屵〰㈰屵〴ㅣ屵〴屵〴ㄳ屵〴ㅤ屵〴ㄸ屵〴㈲屵〴ㅤ屵〴㉢屵〴ㄵ屵〰㈰屵〴㈳屵〴㈱屵〴ㄸ屵〴ㅢ屵〴ㄸ屵〴㈲屵〴ㄵ屵〴ㅢ屵〴ㄸ屵〰㈰屵〴㈱屵〰㈰屵〴㈳屵〴ㅣ屵〴ㅤ屵〴ㅥ屵〴ㄶ屵〴ㄵ屵〴ㅤ屵〴ㄸ屵〴ㄵ屵〴ㅣ屵〰㈰屵〴㈷屵〴屵〴㈱屵〴㈲屵〴ㅥ屵〴㈲屵〴㉢2
	Fig. 2. Gross resultant moment of section vs. thickness.��㠵⁔洍ਲ਼⁔爍਼〲搹〳〲〳〲〲晣〲昶〲昵〲晦〲昳〲昱〲晥〲昹〲昶㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㤸‰⸰〠〮〰‹⸰㜠ㄴ㌮〰‶㌳⸲㠠呭ഊ㌠呲ഊ㰰㌰攰㉦搰㉦㤰㌰㈰㌰㈰㉦㤰㉦昰㉦攰㉦攰㉦昰㉦㐰㉦显⁔樍名ੑഊ焍ੂ名⸶㐠〮〰‰⸰〠㜮㤴′〱⸰〠㘳㌮㜰⁔洍ਲ਼⁔爍਼〳〲〳〰〲昶〲晢〳〳〳〱〲昱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㐹‰⸰〠〮〰‹⸰㜠㈳㘮〰‶㌵⸱㌠呭ഊ㌠呲ഊ㰰㉦㠰㉦㌰㉦㘰㉦㠰㉦㔾⁔樍名ੑഊ焍ੂ名⸷㐠〮〰‰⸰〠㤮㘴′㘱⸷㈠㘳㌮〰⁔洍ਲ਼⁔爍਼〰㍡〰㌵〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊㄱ⸳〠〮〰‰⸰〠㠮㈲′㠲⸷㈠㘳㐮〰⁔洍ਲ਼⁔爍਼〰㉣㸠呪ഊ䕔ഊ儍〮〰‹⸰㜠㈶㤮㈸‶〵⸲㠠呭ഊ㌠呲ഊ㰰㌰㠰㉦
	'ig. 3. Element of helicoidal shell.�㸠㰰戶㘾ഊ㰰㕢㜾‼〵戸㸠㰰戸㈾ഊ㰰㕢㤾‼〵扥㸠㰰戸㔾ഊ㰰㕢显‼〵挱㸠㰰戸放ഊ㰰㕣㈾‼〵挵㸠㰰戹㈾ഊ㰰㕣㘾‼〵挷㸠㰰戹㤾ഊ㰰㕣㠾‼〵挸㸠㰰戹挾ഊ㰰㕣㤾‼〵捡㸠㰰戹放ഊ㰰㕣戾‼〵捣㸠㰰扡㌾ഊ㰰㕣搾‼〵捦㸠㰰扡㠾ഊ㰰㕤〾‼〵搷㸠㰰扡放ഊ㰰㕤㠾‼〵摡㸠㰰扢㜾ഊ㰰㕤戾‼〵摥㸠㰰扢放ഊ㰰㕤显‼〵攱㸠㰰扣㘾ഊ㰰㕥㈾‼〵攵㸠㰰扣愾ഊ㰰㕥㘾‼〵收㸠㰰扤㜾ഊ㰰㕥㜾‼〵敡㸠㰰扤
	Рис. 1. Принципиальная схема измерения Тх с накоплением.��㠵⁔洍ਲ਼⁔爍਼〲搹〳〲〳〲〲晣〲昶〲昵〲晦〲昳〲昱〲晥〲昹〲昶㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㤸‰⸰〠〮〰‹⸰㜠ㄴ㌮〰‶㌳⸲㠠呭ഊ㌠呲ഊ㰰㌰攰㉦搰㉦㤰㌰㈰㌰㈰㉦㤰㉦昰㉦攰㉦攰㉦昰㉦㐰㉦显⁔樍名ੑഊ焍ੂ名⸶㐠〮〰‰⸰〠㜮㤴′〱⸰〠㘳㌮㜰⁔洍ਲ਼⁔爍਼〳〲〳〰〲昶〲晢〳〳〳〱〲昱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㐹‰⸰〠〮〰‹⸰㜠㈳㘮〰‶㌵⸱㌠呭ഊ㌠呲ഊ㰰㉦㠰㉦㌰㉦㘰㉦㠰㉦㔾⁔樍名ੑഊ焍ੂ名⸷㐠〮〰‰⸰〠㤮㘴′㘱⸷㈠㘳㌮〰⁔洍ਲ਼⁔爍਼〰㍡〰㌵〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊㄱ⸳〠〮〰‰⸰〠㠮㈲′㠲⸷㈠㘳㐮〰⁔洍ਲ਼⁔爍਼〰㉣㸠呪ഊ䕔ഊ儍〮〰‹⸰㜠㈶㤮㈸‶〵⸲㠠呭ഊ㌠呲ഊ㰰㌰㠰㉦
	Рис. 2. Зависимость Т\ ядер 13С от температуры в муравьиной кислоте и пердейтерометилформиате.�一伀倀儀刀匀吀唀嘀圀堀夀娀嬀尀崀帀开怀愀戀挀搀攀昀最栀椀樀欀氀洀渀漀瀀焀爀猀琀甀瘀眀砀礀稀笀簀紀縀缀갠脀ᨠ茀Ḡ☠†℠蠀〠言㤠谀ꠀ윂렀退ᠠᤠᰠᴠ∠ጠᐠ頀∡騀㨠鰀꼀�ꀀﳸꈀꌀꐀﷸꘀ꜀�嘁가관글였뀀넀눀대됀딀똀뜀뤀圁묀밀봀븀Ё⸁�쐀씀᠁ሁఁ준礁ᘁ∁㘁⨁㬁态䌁䔁팀䰁픀혀휀爁䄁威樁�笁紁�ԁ⼁ā܁ᤁጁഁ稁ᜁ⌁㜁⬁㰁愁䐁䘁䴁猁䈁嬁欁ﰀ簁縁�ခꀀခ瀀耀ခ耀ခခခꀀ瀀ခခ퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀耀耀뀀ခခ뀁䀁怀ꀀꀀ쀀 耀ꀀ耀耀ခခခခခခခခခခ耀耀   ခ䀁䀁态态䀁 瀁态耀䀁ခ送态瀁䀁瀁态䀁 态䀁쀁䀁䀁 耀耀耀ခꀀခခခခ耀ခခ瀀瀀瀀送ခခခခꀀ耀ခ态ꀀ耀ꀀ �ခ�瀀�ꀀခခ��ꀀ�ꀀꀀꀀ�瀀瀀ꀀꀀꀀခ��ꀀ�ꀀꀀ�耀�ခခခ�耀ခ瀁态态ခ ꀀ态  뀀뀀ꀀခ�耀 뀀ꀀခꀁꀁꀁ뀁䀁耀䀁态䀁䀁䀁䀁态䀁 䀁瀁䀁耀ခ䀁态态瀁瀁瀁瀁 态ခ䀁态态   ခ瀀ခခခခခခခ倁耀瀀ခခခခခခ ခ瀀ခခꀀ롳됖꣎ธ页됖ธ끵됖࣏ธ衳됖⣏ธ꡴됖
	Рис. 3. Зависимость Т\ ядер 13С от температуры в метильных группах уксусной кислоты, метилового спирта и их дейтерированных аналогов.�磻欒怐ﱳ帑驒袘㨑耠怐帑뙕冇ꡪﴒ㠠怐ᱴ帑ᩋ숳䂟㨖အ怐ⱴ帑뵚뿯邸㨖%怐㱴帑ㇶ灛ゾ㨖젠怐䱴帑�蠗㠒砢怐屴帑뺏顨ﴒ堡怐汴帑驒䢇㨑頣怐籴帑뙕冇롬ﴒ⠤怐豴帑ᩋ숳サ㨖ࠣ怐鱴帑뵚뿯삾㨖倣怐건帑ㇶ灛㨖逥怐뱴帑�ࠍ㠒怐챴帑뺏㡧ﴒ瀤怐�帑驒삍㨑려怐帑뙕冇ᡮﴒ렭怐ﱴ帑ᩋ숳Ⴔ㨖퀧怐帑뵚뿯悲㨖ᠨ怐ᱵ帑ㇶ灛㨖倬怐Ⱶ帑�堎㠒蠧怐㱵帑뺏填ﴒ怨怐䱵帑驒㨑〫怐屵帑뙕冇衦ﴒ꠨怐汵帑ᩋ숳㨖ꀪ怐籵帑뵚뿯傿㨖怐豵帑ㇶ灛Á㨖頬怐鱵帑��㠒⠭怐걵帑뺏ﴒ젩怐뱵帑驒悖㨑栦怐챵帑뙕冇ࡡﴒ.怐�帑ᩋ숳킺㨖�帑뵚뿯䂱㨖堪怐ﱵ帑ㇶ灛炷㨖…怐걶帑�倐㠒逮怐䰖朙뺏롡ﴒ怐퐖朙驒⢊㨑ဪ怐�帑뙕冇㣾欒砫怐퐌朙ᩋ숳냂㨖쀫怐氕朙뵚뿯¸㨖耩怐챶帑ㇶ灛탌㨖㠩怐摭帑瑎㖷�怐౸帑เ냎켖䠎脖ఖ朙Ჵ彊墳ꀊ脖�帑쉷鋌룎렖怑脖␗朙綷�栏脖籶帑㒙ᨻ桝밖頌脖박朙�ៜ䡯촖픕豶帑責勔䣣┑【픕ᱷ帑Ꜯ┑—픕Ⱅ朙ꊎ剹퀯㠒뀔픕汶帑ŭ냢┑們픕汷帑썧爖栔픕帑㷟䝵《픕帑떋穉�頑픕Ⱆ朙㳝Ẃ頱✖픕吗朙�倐砐픕朙দ衸촖᠖픕ﰔ朙晟Ӣဟ騒ࠑ픕籷帑䡗剖頶✖�픕豷帑戕锍磮爖䀕픕ᐗ朙⊽쪏쀐䠓픕鱷帑吺평ქ┑퀕픕걷帑썧爖怖픕뱷帑䡗剖✖㠎픕챷帑戕锍飸爖耎픕�帑吺평ᣢ┑쀐픕ᱸ帑썧㣵爖耗픕ⱸ帑䡗剖㠷✖怟픕㱸帑戕锍죵爖�䱸帑吺평탩┑ꀘ픕屸帑熣蟽☑픕汸帑늙磷爖⠛픕챌帑ℾ旰삱ꠖ픕�帑썧栄猖瀛픕帑䡗剖�픕ﱌ帑戕锍죾爖픕్帑吺평ᡁ☑�픕ᱍ帑熣蟽렾☑栝픕ⱍ帑늙裼爖뀝픕㱑気鱚気汢気㡩気瑮気꠸眚밸眚퀸眚摜田㐳㡜田㐴昮4㌰⸀‱
	Рис. 4. Зависимость Т\ ядер 13С от температуры в метильных группах ацетона, диметилсульфоксида и их дейтерированных аналогов.�Ȁ̀錃␄Ā蘀ഀ̀ꌃ␄Ā䠀̀⬄␄Ā吀ጀ䌀甄瀀漀氀礀昀攀 琀　㈀㈀　 Ⰰ　㈀㌀　 Ⰰ　㈀㔀　䘀 攀爀 攀漀匀琀昀愀眀攀爀䘀 甀漀搀渀琀愀漀椀⸀渀潃�敬祰㈠瑦ⰲ〰〰㈠㈠ⰳ‵〰敥牆景匠牡睴潆慤湵湯楴䘀.攀爀匀攀渀愀�猀敥牆獮慓M�deui䴀m畩摥䘀m渀漀䘀琀爀漀攀最 　⸀㨀 䘀 攀爀 攀愀匀猀渀㨀 㘀 ⴀⴀ㈀　㈀㔀　潆�潆瑮杲‰⸱牆›匠敥湡ⴶ›㈭㈱5〰爀䘀攀攀匀 渀愀�猀敥牆湡匠嘀s爀攀椀猀渀漀␀ 攀刀椀瘀椀猀渀漀 㨀⸀㘀␀ � 獲敖潩癥判潩獩ㄠ㩮‱㘮�․rFeeaSsn敲䘀湡卥吀s攀栀甀 攀猀漀  昀栀琀猀椀昀 渀漀 琀猀椀最 愀爀琀渀搀攀猀 戀甀攀樀琀挀琀  漀一䜀 唀攀䜀攀渀愀爀 氀甀倀氀戀挀椀䰀 挀椀渀攀攀猀�⸀桔獵琠景楨瑮潦椠湡牧整橢畳⁴捥䜠潴䜠啎牥湥倠污楬扵楌獮散�thpt/:w/wwg.uno.grc/polyfe/tpg.lthlm瑴栀⼯㩰睷湧⽧牯祰潣瑦敬汰术浴栮吀l攀栀焀 椀甀欀挀戀 漀爀渀眀昀 砀漀樀 洀甀猀瀀漀 攀瘀 爀栀琀 攀愀氀礀稀搀 最漀�⸀桔捩畱牢睯⁸潦灭番癯琠牥氠敨⁹穡潤n�vadaonD�voloejanj  epuroba a vksaludz l cineocG UNG nerelaP buil ciLecsn.eh�tt:p//ww.wng.uro/gocypeltfg/lph.mtĀle`ir fobz  aavojs ep tukah lodšm
	Рис 5. Зависимость Т\ ядер 13С от температуры в бензоле, циклогексане и их дейтерированных аналогах.�㐲〴㐳〴㐰〴㑢〰㈰〴㐱〴㍥〴㌵〴㌴〴㌸〴㍤〴㌵〴㍤〴㌸〴㑦〰㈰〴㈰〴㌵〴㌳〴ㅥ〴㑤〰㈰〰㈸〴㍦〴㐰〴㌸〴㐰〴㍥〴㌴〴㍤〴㍥〴㌵〰㈰〴㌶〴㌵〴㍢〴㌵〴㌷〴㍥〰㈹〰㉣〰㈰〴㌸〴㐱〴㐲〴㍥〴㐷〴㍤〴㌸〴㍡〰㈰〰㌵〰㌷〴㈱〴㍥〰㈰〴㌲〰㈰〴㐵〴㐰〴㍥〴㍣〴㌵〰㍢〰㈰〴㌱〰㈰〴㍡〴㌰〴㍢〴㌸〴㌱〴㐰〴㍥〴㌲〴㍥〴㐷〴㍤〴㌰〴㑦〰㈰〴㍦〴㐰〴㑦〴㍣〴㌰〴㑦〰㈰〴㍢〴㌸〴㍤〴㌸〴㑦〰㈰〴㐱〴㍦〴㌵〴㍡〴㐲〴㐰〴㍥〴㍣〴㌵〴㐲〴㐰〴㌰〰㉥〰㈰〴ㄷ〴㍤〴㌰〴㐷〴㌵〴㍤〴㌸〴㑦〰㈰〴㐱〴㍡〴㍥〴㐰〴㍥〴㐱〴㐲〴㌸〰㉣〰㈰〴㐱〴㍥〴㍥〴㐲〴㌲〴㌵〴㐲〴㐱〴㐲〴㌲〴㐳〴㑥〴㐹〴㌸〴㌵〰㈰〴㍣〴㌰〴㍡〴㐱〴㌸〴㍣〴㐳〴㍣〴㌰〴㍣〰㈰〴㍦〴㍥〴㌳〴㍢〴㍥〴㐹〴㌵〴㍤〴㌸〴㑦〰㈰〴㈰〴㌵〴㌳〴ㅥ〴㌷〰㉣〰㈰〴㌲〴㌷〴㑦〴㐲〴㑢〰㈰〴㌸〴㌷〰㈰〴㐱〴㐲〴㌰〴㐲〴㑣〴㌸〰㈰〴ㅥ〰㉥〰㈰〴ㅡ〴㌸〴㐱〴㐲〴㍤〴㌵〴㐰〴㌰〰㈰〴㌸〰㈰〴〰㉥〰㈰〴㈱〴㌰〴㍤〴㑣〴㑦〴㐰〴㌰〰㈰〰㕢〰㌷〰㕤〰㉥〰〰㌸〰㌰〰㌰〰㌰〰㌰〰㌳〰㌱〰㌶〰㌲〰㌳〰㌰〰㌳〰㌴〰㌳〰㌱〰㌳〰㌵〰㌳〰㌰〰㌳〰㌴〰㌳〰㌱〰㌶〰㌴〰㌳〰㌰〰㌳〰㌴〰��ᄀ���
	Рис. 6. Зависимость Т\ ядер 13С от температуры в карбонильной группе ацетона, карбоксильной группе уксусной кислоты и их дейтерированных аналогов.�㌸〴㐵〰㈰〴㌴〴㌵〴㌹〴㐲〴㌵〴㐰〴㌸〴㐰〴㍥〴㌲〴㌰〴㍤〴㍤〴㑢〴㐵〰㈰〴㌰〴㍤〴㌰〴㍢〴㍥〴㌳〴㌰〴㐵〰㉥〰〰㌴㌲㌰㌴㌴㌳㌰㌴㌴㌰㌰㌴㌴㘲㌰㌰㌲㌰㌰㌴㌴㌱㌰㌴㌳㘵㌰㌴㌳㌵㌰㌴㌳㌴㌰㌴㌳㌸㌰㌴㌳㘴㌰㌴㌳㌵㌰㌴㌳㘴㌰㌴㌳㌸㌰㌴㌴㘶㌰㌰㌲㌰㌰㌴㌲㌰㌰㌴㌳㌵㌰㌴㌳㌳㌰㌴㌱㘵㌰㌴㌴㘴㌰㌰㌲㌰㌰㌰㌲㌸㌰㌴㌳㘶㌰㌴㌴㌰㌰㌴㌳㌸㌰㌴㌴㌰㌰㌴㌳㘵㌰㌴㌳㌴㌰㌴㌳㘴㌰㌴㌳㘵㌰㌴㌳㌵㌰㌰㌲㌰㌰㌴㌳㌶㌰㌴㌳㌵㌰㌴㌳㘲㌰㌴㌳㌵㌰㌴㌳㌷㌰㌴㌳㘵㌰㌰㌲㌹㌰㌰㌲㘳㌰㌰㌲㌰㌰㌴㌳㌸㌰㌴㌴㌱㌰㌴㌴㌲㌰㌴㌳㘵㌰㌴㌴㌷㌰㌴㌳㘴㌰㌴㌳㌸㌰㌴㌳㘱㌰㌰㌲㌰㌰㌰㌳㌵㌰㌰㌳㌷㌰㌴㌲㌱㌰㌴㌳㘵㌰㌰㌲㌰㌰㌴㌳㌲㌰㌰㌲㌰㌰㌴㌴㌵㌰㌴㌴㌰㌰㌴㌳㘵㌰㌴㌳㘳㌰㌴㌳㌵㌰㌰㌳㘲㌰㌰㌲㌰㌰㌴㌳㌱㌰㌰㌲㌰㌰㌴㌳㘱㌰㌴㌳㌰㌰㌴㌳㘲㌰㌴㌳㌸㌰㌴㌳㌱㌰㌴㌴㌰㌰㌴㌳㘵㌰㌴㌳㌲㌰㌴㌳㘵㌰㌴㌴㌷㌰㌴㌳㘴㌰㌴㌳㌰㌰㌴㌴㘶㌰㌰㌲㌰㌰㌴㌳㘶㌰㌴㌴㌰㌰㌴㌴㘶㌰㌴㌳㘳㌰㌴㌳㌰㌰㌴㌴㘶㌰㌰㌲㌰㌰㌴㌳㘲㌰㌴㌳㌸㌰㌴㌳㘴㌰㌴㌳㌸㌰㌴㌴㘶㌰㌰㌲㌰㌰㌴㌴㌱㌰㌴㌳㘶㌰㌴㌳㌵㌰㌴㌳㘱㌰㌴㌴㌲㌰㌴㌴㌰㌰㌴㌳㘵㌰㌴㌳㘳㌰㌴㌳㌵㌰㌴㌴㌲㌰㌴㌴㌰㌰㌴㌳㌰㌰㌰㌲㘵㌰㌰㌲㌰㌰㌴㌱㌷㌰㌴㌳㘴㌰㌴㌳㌰㌰㌴㌴㌷㌰㌴㌳㌵㌰㌴㌳㘴㌰㌴㌳㌸㌰㌴㌴㘶㌰㌰㌲㌰㌰㌴㌴㌱㌰㌴㌳㘱㌰㌴㌳㘵㌰㌴㌴㌰㌰㌴㌳㘵㌰㌴㌴㌱㌰㌴㌴㌲㌰㌴㌳㌸㌰㌰㌲㘳㌰㌰㌲㌰㌰㌴㌴㌱㌰㌴㌳㘵㌰㌴㌳㘵㌰㌴㌴㌲㌰㌴㌳㌲㌰㌴㌳㌵㌰㌴㌴㌲㌰㌴㌴㌱㌰㌴㌴㌲㌰㌴㌳㌲㌰㌴㌴㌳㌰㌴㌴㘵㌰㌴㌴㌹㌰㌴㌳㌸㌰㌴㌳㌵㌰㌰㌲㌰㌰㌴㌳㘳㌰㌴㌳㌰㌰㌴㌳㘱㌰㌴㌴㌱㌰㌴㌳㌸㌰㌴㌳㘳㌰㌴㌴㌳㌰㌴㌳㘳㌰㌴㌳㌰㌰㌴㌳㘳㌰㌰㌲㌰㌰㌴㌳㘶㌰㌴㌳㘵㌰㌴㌳㌳㌰㌴㌳㘲㌰㌴㌳㘵㌰㌴㌴㌹㌰㌴㌳㌵㌰㌴㌳㘴㌰㌴㌳㌸㌰㌴㌴㘶㌰㌰㌲㌰㌰㌴㌲㌰㌰㌴㌳㌵㌰㌴㌳㌳㌰㌴
	Рис. 7. Температурная зависимость Т1 ядер 13С в бензофеноне, дифенилоксиде и дифениловом эфире.�一伀倀儀刀匀吀唀嘀圀堀夀娀嬀尀崀帀开怀愀戀挀搀攀昀最栀椀樀欀氀洀渀漀瀀焀爀猀琀甀瘀眀砀礀稀笀簀紀縀缀갠脀ᨠ茀Ḡ☠†℠蠀〠言㤠谀ꠀ윂렀退ᠠᤠᰠᴠ∠ጠᐠ頀∡騀㨠鰀꼀�ꀀﳸꈀꌀꐀﷸꘀ꜀�嘁가관글였뀀넀눀대됀딀똀뜀뤀圁묀밀봀븀Ё⸁�쐀씀᠁ሁఁ준礁ᘁ∁㘁⨁㬁态䌁䔁팀䰁픀혀휀爁䄁威樁�笁紁�ԁ⼁ā܁ᤁጁഁ稁ᜁ⌁㜁⬁㰁愁䐁䘁䴁猁䈁嬁欁ﰀ簁縁�ခꀀခ瀀耀ခ耀ခခခꀀ瀀ခခ퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀퀀耀耀뀀ခခ뀁䀁怀ꀀꀀ쀀 耀ꀀ耀耀ခခခခခခခခခခ耀耀   ခ䀁䀁态态䀁 瀁态耀䀁ခ送态瀁䀁瀁态䀁 态䀁쀁䀁䀁 耀耀耀ခꀀခခခခ耀ခခ瀀瀀瀀送ခခခခꀀ耀ခ态ꀀ耀ꀀ �ခ�瀀�ꀀခခ��ꀀ�ꀀꀀꀀ�瀀瀀ꀀꀀꀀခ��ꀀ�ꀀꀀ�耀�ခခခ�耀ခ瀁态态ခ ꀀ态  뀀뀀ꀀခ�耀 뀀ꀀခꀁꀁꀁ뀁䀁耀䀁态䀁䀁䀁䀁态䀁 䀁瀁䀁耀ခ䀁态态瀁瀁瀁瀁 态ခ䀁态态   ခ瀀ခခခခခခခ倁耀瀀ခခခခခခ ခ瀀ခခꀀ롳됖꣎ธ页됖ธ끵됖࣏ธ衳됖⣏ธ꡴됖〴㌲屵〴㌰
	Рис. 1.��㘥㘷㘷㐓㐵㜃ᔒ̐܆܆㌃⌑�妫ڒ蔒ꄓ셥�藗얅ⵒ顠˷ᘈ쀗ᜁ︇니쏽犱
	Рис. 2.�ϗԳ֙��fȒ�ȋԄȂȂȄ軿倇移�ʠ��偦䕤@�٦﹦�ৗά怂¿鿷
	Рис. 3.�ϗԳ֙��fȒ�ȋԄȂȂȄ軿倇移�ʠ��偦䕤@�٦﹦�ৗά怂¿鿷
	Рис. 4.�ϗԳ֙��fȒ�ȋԄȂȂȄ軿倇移�ʠ��偦䕤@�٦﹦�ৗά怂¿鿷
	Рис. 5.���ᘁᘗᘗᄗᄣ✦✦✦㔡㌁⌕쬁濵⡬Єᶲ㜴⒄︯Ɣ酹ґ⇍孞ᓄﬕѠ鎔㸻ࠜ鰇
	Структура рассматриваемых центров в плоском сечении. V катионная вакансия; а анион, на котором локализована дырка.�〳〸〲昶〲晥〳っ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ⸱㌠〮〰‰⸰〠㤮㌵‸㠮〰‴㐲⸹㠠呭ഊ㌠呲ഊ㰰㌰㈰㉦挰㉦㘰㉦㔰㌰㐰㌰昰㌰愰㉦㤰㉦搰㉦㤰〱搾⁔樍名ੑഊ焍ੂ名〮〵‰⸰〠〮〰‱㠮㤹‱㔶⸰〠㐴ㄮ〰⁔洍ਲ਼⁔爍਼〰㔹㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮〷‰⸰〠〮〰‱㌮㘱‱㘶⸲㠠㐴ㄮ㈸⁔洍ਲ਼⁔爍਼〰ㄳ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮㤳‰⸰〠〮〰‵⸹㔠ㄷ㔮〰‴㐳⸸㌠呭ഊ㌠呲ഊ㰰〲〾⁔樍名ੑഊ焍ੂ名ਸ⸱㈠〮〰‰⸰〠㤮㘴‱㠶⸱㌠㐴㌮㈸⁔洍ਲ਼⁔爍਼〰ㄴ〰ㄸ〰ㄹ〰ㄴ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ⸱㘠〮〰‰⸰〠㤮〷′〹⸰〠㐴㌮㈸⁔洍ਲ਼⁔爍਼〳〲〲晤〲昴㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㈮㈷‰⸰〠〮〰‹⸶㐠㈲㜮〰‴㐶⸰〠呭ഊ㌠呲ഊ㰰㌰㘾⁔樍名ੑഊ焍ੂ名⸱〠〮〰‰⸰〠㤮㘴′㌴⸰〠㐴㌮〰⁔洍ਲ਼⁔爍਼〲昹㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㘮㤲‰⸰〠〮〰‵⸳㤠㈴㐮㈸‴㐴⸱㌠呭ഊ㌠呲ഊ㰰〴搰〴㘾⁔樍名ੑഊ焍ੂ名ਵ⸵㐠〮〰‰⸰〠㤮〷′㔰⸲㠠㐴ㄮ㈸⁔洍ਲ਼⁔爍਼〰㔲㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮㌹‰⸰〠〮〰‱〮㐹′㔳⸲㠠㐴㈮㈸⁔洍ਲ਼⁔爍਼〰㔹〰㔲㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㈰⸸㠠〮〰‰⸰〠㤮㘴′㘵⸰〠㐴㌮〰⁔洍ਲ਼⁔爍਼〰㈰〰㑦〰㑦㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ⸱㘠〮〰‰⸰〠㤮〷′㤵⸰〠㐴㌮㈸⁔洍ਲ਼⁔爍਼〳〲〲晤〲昴㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㌮㤷‰⸰〠〮〰‹⸶㐠㌱㈮〰‴㐶⸰〠呭ഊ㌠呲ഊ㰰㌰㘾⁔樍名ੑഊ3〲摦〲攱〲摥〲散〲搶㸠呪ഊ䕔ഊ儍⁛㝝⸀䐀㈀开䐀圀
	Температурная зависимость фононного крыла в спектре поглощения KJ-SH“.�䕔ഊ儍ੱഊ䉔ഊㄱ⸶㐠〮〰‰⸰〠㠮㔰‴ㄮ㈸‶〲⸹㠠呭ഊ㌠呲ഊ㰰㉥〰㌰㉦㤰㌰㘰㉦昰㌰㌰㌰搰㉦戰㉦显⁔樍名ੑഊ焍ੂ名ਸ⸴㌠〮〰‰⸰〠㤮㘴‱〶⸰〠㘰㈮〰⁔洍ਲ਼⁔爍਼〲搱〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㘮㘹‰⸰〠〮〰‸⸲㈠ㄲ〮㈸‶〳⸱㌠呭ഊ㌠呲ഊ㰰㉥㔰〱〰显⁔樍名ੑഊ焍ੂ名ㄮ㌹‰⸰〠〮〰‸⸵〠ㄳ㘮㐳‶〲⸹㠠呭ഊ㌠呲ഊ㰰㉥㌰㐰㌰攰㉦搰㉦㉦放⁔樍名ੑഊ焍ੂ名⸸㘠〮〰‰⸰〠㤮〷‱㠲⸲㠠㘰㈮㐲⁔洍ਲ਼⁔爍਼〲摤〰ㄱ〰て㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮‰⸰〠〮〰‷⸹㐠ㄹ㤮〰‶〳⸱㌠呭ഊ㌠呲ഊ㰰㉤㜰㉥攰㉥㌰㉥㔰〰显⁔樍名ੑഊ焍ੂ名⸱㤠〮〰‰⸰〠㠮㈲′㌵⸰〠㘰㈮ㄳ⁔洍ਲ਼⁔爍਼〰ㅢ〰て㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㘮㘸‰⸰〠〮〰‸⸲㈠㈴㜮〰‶〳⸲㠠呭ഊ㌠呲ഊ㰰〱㤰〱愰〱㐾⁔樍名ੑഊ0㌰㈰㉦昰㌰㈰㌰㌰㉦昰㌱〰㉦攰㉦㤰㌱〾
	Рис. 1. Интенсивность турбулентности на оси однородной и двухфазной струи. О-Ьоздух; Ц-5=17, *o=o£;£-17,0,22;*-17, 0,45;*-80,0,22,*-32, ОД-ф--?, Q22;' -ф-49,0,15; +■-120, 0,22 .�剴㡔ꮕ��쌦¸ʀ줓젓����������ㄼ�␊㠖콇テᒾퟦ��쨦퉋¹ʀ렆줓遣젓����������ᓨ�␊㠖ࢻ癚冿Ụ��턦�ʀ堉줓遣젓����������ㅈ�␊㠖䀺䁿⿱���»ʀ��젓����������♘�␊㠖ꔆ₀툏㘹��쵋¼ʀ쀄줓ၥ젓����������ㆼ�␊㠖ᕸ갺㘹�꘦뙋½ʀ줓そ젓����������ƌĀ␊㠖蚋儡穞衾��괦뽋¾ʀ�灜젓����������ᄐ�␊㠖ꭳ梲됧훌��됦롋¿ʀ怇줓큜젓����������ㇰ�␊㠖䉸ힼ쭽��묦ꅋÀʀࠏ줓큫젓����������⚄�␊㠖俍Ⴌ뉂糜��舦ꩋÁʀ줓큫젓����������㆐�␊㠖뮬���褦鍋Âʀ점줓ၫ젓����������ŜĀ␊㠖㝐嵘嗑��逦鱋Ãʀ��젓����������☜�␊㠖ꅜ鶛킫⽍��霦蕋Äʀ줓끪젓����������㆘�␊㠖狴絻蓺찁��鸦蹋Åʀ逐줓は젓����������♰�␊㠖䃓둆筩��攦睋Æʀ��ぬ젓����������ာ�␊㠖詡ऴ콏䴛㘲�氦灋Çʀ「줓ぬ젓����������ǐĀ␊㠖�鬌૬㘲�猦祋Èʀဍ줓偭젓����������ㄼ�␊㠖㤛䉍੨鯕��稦手Éʀ㠑줓ど젓����������ᇬ�␊㠖쵾拍횮싻��䄦歋Êʀ䀏줓偭젓����������ဨ�␊㠖묣ᔻᨈ��䠦呋Ëʀ퀎줓젓����������ㅬ�␊㠖蟇넨㟦簢��伦嵋Ìʀ��끪젓����������ᒔ�␊㠖涝낗ᕓᡭ��嘦䙋Íʀ줓適젓����������ŘĀ␊㠖粍ྠ㘹�崦佋Îʀ耍줓끪젓����������ᇬ�␊㠖࣏蒕䠌맚��␦䡋Ïʀ個줓ၫ젓����������ㅤ�␊㠖薵儛ʧ쮤��⬦ㅋÐʀ頎줓灨젓����������ᒸ�␊㠖咃㐼䞵��㈦㩋Ñʀ��灨젓����������ŜĀ␊㠖ज़纰㢀��㤦⍋Òʀ蠋줓젓����������Ⴤ�␊㠖鱈卸䉶ȟ1�&ⱋÓʀ��큫젓����������ᆜ�␊㠖郞젼ᩥ��ܦᕋÔʀ��偭젓����������♄�␊㠖ᢗ⸸怽礗��ฦṋÕʀ줓は젓����������ㆼ�␊㠖쭋〥逫ᦹ��ᔦÖʀ怎줓灨젓����������ㇼ�␊㠖ㆵ䊇ն鸪��ᰦK×ʀ��適젓��
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