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V. SINIVEE

ENSEMBLE AVERAGES OF MOLECULAR SPHERICAL TENSORS

In various branches of molecular physics one has to deal with the
calculation of quantities defined as ensemble averages of tensors associat-
ed with a representative molecule. The chemical shifts, g-factors of free
radicals, direct nuclear dipol-dipol interaction tensor and hyperfine inter-
action tensors may serve as examples of such quantities well known in
the NMR and EPR of liquids. If the liquid (considered as an ensemble
of molecules) is homogeneous and isotropic, the calculation of averages
of molecular tensors is trivial. This is not the case if the liquid is homo-
geneous but anisotropic. In this case the liquid consists of partially
oriented molecules and thus the knowledge of the distribution function
of molecular orientations [ ! ] is needed in order to calculate average
molecular tensors.

External electric and magnetic fields as well as ultrasonic waves may
be used in order to induce partial orientation of molecules. Liquid
crystals and solid matrixes supply us with species possessing great
anisotropy. In developing theories of physical phenomena taking place
in such media, several authors have introduced methods for calculating
average tensors associated with an axially symmetric distribution of
molecules. The present paper is an extended approach, in which useful
mathematical properties of spherical tensors [ 2 ] and of generic spherical
functions [3 ] are utilized.

We consider the calculation of ensemble averages of spherical (irredu-
cible) tensors rigidly bound with the molecule and rotating together with
the latter. The distribution function is assumed to be an arbitrary con-
tinuous single valued function. Then, symmetrical distributions considered
by Saupe [4 ] and Buckingham and McLauchlan [ l>s ] are easily treated
as special cases (Section 2). Mathematical quantities used in this
paper are briefly reviewed in the Appendix.

1. Genera!

Let e j (/ '= x, y, z) denote the unite vectors of a Cartesian reference
system (the e-system) rigidly bound with the molecule. Let aj denote
unite vectors of a similar system (the а-system) bound with measuring
device. A second laboratory reference system b ; (the 6-system) relative
to which the distribution function has a simple form will be introduced in
order to describe symmetrical distributions.

The choice of a reference system allows one to establish a corres-
pondence between mathematical quantities like the vectors and the
physical ones. In order to expand this correspondence to ordinary tensors
one associates with each reference system an orthonormalized basis
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defined in the tensorial space. This basis is composed of direct products
of unite vectors of the reference system like axay . Now the tensor may be
described in terms of its components. We consider the tensor as an in-
variant quantity, whereas its components will depend upon the choice of
the reference system. Especially, if Txy denotes a component of a tensor
T (of second degree) defined relative to the а-system, T'xy will denote
the corresponding component defined relative to the 6-system. A further
diversity of representations of a tensor is introduced by considering
tensors with complex components. In this case one associates with each
reference system several orthonormalized basis sets differing by the
choice of phase factors. We are especially interested in canonical basis
sets (see Appendix). The one associated, say, with the а-system is
composed of unite tensors al

m . Thus, the second degree tensor T may
be described (relative to а-system) by one of the equalities

t=22Tjlj2&jia.j2= JŽJ JŽJ T lmam- (11)
j1 j 2 г=o m

The quantities Tjij2 will be referred to Cartesian components of the tensor,
the Tl

m denote the canonical ones. The 2/-j-l components Tl
rn describe

a spherical tensor T® of the order I. The spherical tensors may be defined
with or without the reference to an ordinary tensor T of the degree <7.
In the former case one speaks about spherical components T® I ~ l\ 2;
...q of the ordinary tensor.

The orientation of the e-system (of the molecule) relative to the
а-system is given by Euler angles if, ft, ф. Similarly, the orientation of
the e-system relative to the 6-system is denoted by if', Ф', ф' and that of
the ö-system relative to the а-system by if°, #°, ф°. In some cases we use
ft, a in order to denote the spherical coordinates of the vector er relative
to the a-system.

The relative orientation of two reference systems may also be described
by the rotation needed to bring one system in coincidence with the other.
Thus, we define

Sa j= ej, Й'Ь,= е 7, й°а,-=Ь,-, (1.2)
with the relation

Q =6'Q°. (1.3)
A A A

The entities Q, Q', Q° are linear operators defined in the vector space.
We often use symbols like Q to denote the set of Euler angles IJ3, О, ф.

The rotation Q of the vector space induces a corresponding unitary
transformation Z)(Q) in the tensor space. One is led to the tensor re-
presentation of the rotational group [ 2- 3 ]. The representation associates
an operator relation

b{Q)=b{Q')D{Q°) (1.4)
with each equation of the kind (1.3). There are, of course, many equi-
valent ways to define the representation in a unitary space. The tensor
representation is given by

A

Z)(fi)ajiaj2= S QhiHQh2i2&kj&h2, (1-5)
ftl ft 2

A

where the matrix elements of Q are given by scalar products

Qjh={Qaft ,a,-). (1-6)
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As in the case of equations (1.1), (1.6), we often select the case of a
second degree tensor and of the а-system in order to clarify a general
convention or relation.

Equation (1.5) may also be expressed in relation to the canonical
basis. In this case one obtains the equation

£>(Й)а4= _SoL(fi)al, (1.7)
n

with m, n= 0; ±1; ... dzl- The functions D l
mn(Q) =Dl

mn (ty, h, <p) are known
as generic spherical functions [3 ] or Wigner transformation matrix
elements (see Appendix). A useful relation between the generic
spherical functions defined relative to different reference systems is
given by

D‘mn ( Q) = (Q»)D,!„ (O'). (1.8)
ft

Equation (1.8) represents the operator equation (1.4) in the matrix form.
Physical quantities like the electric dipole moment of the molecule or

the dipole-dipole interaction tensor of two nuclei of the molecule may be
described by tensors rigidly bound with the molecule. If the molecule
rotates, such quantities become functions of the orientation of the molecule.
The analytical form of such functions depend uporl the choice of the
reference system. If L(Q) describes L relative to the а-system and
L'(Q') relative to the Ь-system the equation

L(Q)=Z/(Q')=L(Q'Q 0 ) (1.9)
. 0

establishes the relation between both functions. The quantity L itself
may be a scalar, vector, tensor, operator, etc.

The dependence of spherical tensors bound with the molecule upon
the orientation may be derived as follows. Let originally the e-system
coincide with, say, the а-system. Rotate, now, the e-system to its actual
place. Then, the transformation of the tensor is given by

t<o(ö)=s(q)t, (i.io)
where T corresponds to zero Euler angles. If the Eq. (1.10) is expressed
in terms of canonical components, one obtains

Тш{а) = SdL(o)tL (i.ii)
n

Note that in this case Th equals to canonical components defined relative
to the e-system. The equations (1.10), (1.11) are related to the a-systerm
With reference to the Ь-system one obtains similarly the equation

T%(£2') = J£dL(Q')t‘, (1.12)
n

Iwhere Tn has the value mentioned above. The relation between both
functions of orientation is easily derived on the basis of equations (1.8)*
(1.11), (1.12). One obtains

7'm(Q) = JSöL(Q°)7'? (Q'). (1.13)
П

The distribution of orientations of molecules of the ensemble is given
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by the singlet orientation distribution function f l ] P (Q). The normali-
zation of the latter is given by

(P,P) = /|P(Q)| 2 dQ=l, (1.14)
where

dQ=(l/8n2 )-sin‘&dödipdq). (1.15)
The distribution function P'(Q') defined relative to the 6-system is given
by the general relation (E9).

If the distribution function is known relative to a laboratory reference
system, the ensemble average (L) of a function of orientation L{Q)
defined relative to the same reference system is given by

(L)=JL{Q)P{Q)dQ. (1.16)
The distribution function' is expected to be continuous and single-

valued. The manifold of all such functions of orientation (including those
with complex values) forms a unitary Hilbert space. In this space the
generic spherical functions with /= 0; 1; 2; .. . form a complete set of
orthogonal (but not normalized) basis functions. Thus, one can expand
the distribution functions in series

P№)=22H (2/+i (1.17)
£ m n

P'(Q')=2,SS,{2l+\)ŠLDl
mn (Q'), (1.18)

I m n
where

S„„=(Bmn(Q)>, (1.19)
sL=(oL(0')>. (1.20)

Applying the definition of averages (1.16) to a component (1.11) of
spherical tensor one obtains the equation

(TL) = ŽSLtL (1.21)
n

For components defined relative to the 6-system, the similar equation is
given by

, (Tl') = ŽS 1' V
. (1.22)

\ m ’ mn n 4 '

n

The following transformation law of the quantities S l
mn given by

== £Dl . (1.23)
inn mh ' ’ hn 4 '

k

may be verified with help of equations (1.17), (1.8), (1.18). Insertion of
Eq. (1.23) into the Eq. (1.21) yields the transformation law

(T‘J=SD‘mn m{P’n ). (1.24)
n

Comparing Eq. (1.24) with Eq. (1.13) one concludes: the average
of a spherical tensor is itself a spherical tensor of the same order. If the
distribution of molecular orientations is symmetric, one chooses such a

that P'{£!') has a simple analytical form. With the help of Eq.
(1.22) one calculates at first (T l '

n ) and then transforms the results to the
n-system making use of Eq. (1.24).
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Equation (1.21) is the basic result of this paper. It clarifies the
.•sensitivity of averages of spherical tensors of different order to the

form of the distribution function P (Q). average of a
rspherkral tensor of the order / “feels” only that part of the distribution
function which is the projection of P(Q) into the (2/ -j- I) 2 dimensional
subspace of the Hilbert space associated with the value I. The average

cof an '.ordinary tensor of the degree q “feels” a much broader subspace
■spanned over a set of previously mentioned subspaces with /'=o; 1; ... q.
Since ordinary tensors up to the degree two are most commonly observed,
.much information about the distribution function is lost. Thus, the
imeasurement of higher order tensors like the nonlinear polarizabilities is
important.

If the components of the spherical tensor T'n defined relative to the
г-system are known, the calculation of the average tensor requires the
■knowledge of the quantities Sl

mn only. The latter form a (2/-J-1) 2 matrix
called ordnungsmatrix. This matrix is indeed a generalization of the
ordnungsmatrix introduced by Saupe [ 4 ] and of 5-coefficients of Buck-
ingham f 1

’ s ]. Since P(Q) is real, the equation

ŠL = (-D”*+"S'_m _n (1.25)
holds. The change of the laboratory reference system induces independent
transformation of elements of the ordnungsmatrix belonging to different
columns. As shown by Eq. (1.23), the transformation law of the column
is that of a spherical tensor of the order I. The normalization equation

1.14) establishes an upper limit to the absolute value of 5г
тп ., Since

JŽU l2=l, (1.26)
l m n

one concludes
|sLl<l/y2/+l. (1.27)

Therefore, experimental determination of low order ordnungsmatrixes
enables to appreciate the importance or unimportance of higher order
parts of the distribution function.

2. Symmetrical Distributions

The distribution function P (Q) is called symmetric if there exists
a nonunite transformation establishing a correspondence between orienta-
tions with equal probability. The symmetry transformation is expected
to preserve the continuity of P (Q) and the value of dQ. The symmetry of
the distribution function can be due to symmetry properties of inter-
molecular forces. More commonly the origin of symmetrical distributions
lies in the symmetry of macroscopic environment. Distribution functions
■belonging to a group of symmetry transformations will be spanned over
Invariant subspaces of the Hilbert space. As a consequence, the ordnungs-
matrixes are greatly reduced, and the properties of the average spherical
tensors are correspondingly affected.

The isõtropic distribution is described by
P{Q) = 1. (2.1)

Only sro does not vanish. There is only one nonvanishing component
of average spherical tensors given by
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(тl)=То. (2.2)
The distribution is called axially symmetric if the symmetry group

consists of rotations around a fixed axis. Let the direction of this axis
coincide with b z . Then

Р'(o')=Р'(гГ, Ф'). (2.3)
The nonzero elements of the ordnungsmatrix are now Sl'

n .
From the

point of view of the Ь-system each average spherical tensor has only one
nonvanishing component given by

(T‘') =2S‘;n T‘n . (2.4)
n

The components of the average tensor defined relative to the a-system
depend upon the direction of b z as given by

Ю=o,
т.(o°)«'>. (2-5)

Especially, the angular dependence of a first order spherical tensor
is given by

P 1
00 =cos ft0

,

D l
+i о =.± (l/y2)sin ■ö o exp( =Fta°), (2.6)

where o°, a 0 = + (Зя/2) denote the spherical coordinates of the
vector b z. The corresponding transformation functions of a second order
average spherical tensor are

D%=~y{3cos^-l).

D 2
±i 0= ±У sin ft0 cos i}° exp (н=ш°) , (2.7)

D2
±2 o=j/ sin 2 0° exp (=Fi2d°).

Thus, the axially symmetric distribution is described by the direction Ь г
and by ordnungsmatrixes 5z

0
'

n, each of which contains only /+1 inde-
pendent complex quantities. Since the definition of the canonical basis
includes an arbitrary phase factor for each irreducible subspace, the
number of independent real numbers reduces to 2/-f 1.

Another kind of distribution functions which can actually be expanded
on the basis of spherical harmonics is given by

Р{й)=Р(ЪЛ).. (2.8)
The distribution given by Eq. (2.8) is invariant relative to rotations of
the molecule around an axis bound with the molecule. This axis has
been chosen as the ez vector of the molecular reference system. Now
only the matrix elements S lm 0 do not vanish. The average of a spherical
tensor is given by

(Tl )=Sl Ti (2.9)\ 77i ' mO 0 4 '

An axially symmetric distribution which also possesses invariance
with respect to rotations around the e 2 axis is described by
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P'(Q')=P'(tf'). (2.10)
Each ordnungsmatrix of the distribution function (2.10) has only one
nonvanishing element S l'

0 the degree of orientation (Ordnungsgrad)-
Equation (1.18) gives now an expansion on the basis of Legendre poly-
nomials. Nonvanishing components of average tensors are given by

■ (2.11)
Since the equation (2.5) remains valid, a measurement of angular
dependence of average spherical tensors does not detect a difference be-
tween this distribution and the more general one given by Eq. (2.3).
However, the knowledge of several spherical tensors defined relative to
the e-system allows one to solve this problem. For this purpose Eq. (1.27)
can be helpful.

Appendix

In this paper a Cartesian tensor of the degree q is considered as
an element of a S'* dimensional unitary space (of the tensor space). In
this space the scalar product of two tensors T, Q is defined by

(Т.а)=2ЗД (A.l)
j

where barred symbols denote complex conjugate quantities. Tj and
Qj (/ — 1; ... 3q) are components of the tensors defined relative to an
orthonormalized basis.

The tensor space is the direct product of q vector spaces, each of
which is expanded by introducing complex numbers. A Cartesian
component of the tensor T is now described by q labels

/ 1; /г", ... jq== X; y\ 2. (A.2)
v The formation of direct product is an operation specific for the tensor
algebra. Another property, considered as an essential part of the defini-
tion of the tensor, is the tensor representation of the rotational group
given by Eq. (1.5). Especially, the rotation around a unite vector n
by an infinitesimal angle dft is characterized by the Hermitean operator

И^-L
defined in the tensor space. In particular Ix, Iy, Iz are associated with
infinitesimal rotations around ax, ay and a z , respectively. Further,

P=P +/2 +/ 2
, L=fx ±ily . (A.4)

X у z

The canonical basis of the tensor space is now defined by

/Ч=/(г+l)а ‘

m .

C am" ma
m’

<A '5)

/
± а'„=У(гтт)(г±т+l) a'm±l

.
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The canonical components of the tensor T are denoted by Tl
m

. The
development of a Cartesian tensor into . its spherical components
corresponds to the reduction of the tensor space into irreducible sub-
spaces. In each subspace Eq. (A. 5) defines the canonical basis up to
an arbitrary phase factor. If q > 2, the reduction of the tensorial space
is ambiguous. In this case the equation (1.1) should be replaced by

Т=222Ра': (A.6)
I m v

where v=l; 2;
... gi. Each asatisfies Eq. (A. 5), Each transforms

according to Eq. (1.11), Thus, the ordnungsmatrix does not depend
upon v. Eq. (1.21) should be replaced by

(T*)=y]Sl (A.7)v- m 1 mn n v '

n

Therefore, an additional convention is needed in order to choose a
canonical basis.

For tensors of the degree one, the relation between Cartesian and
canonical components is given by

7"=Гг ’

_

(A.B)
7’± li=-F- (1/У2) (Tx+iTy).

For tensors of the degree two, one has the following relations

rS=.(l/y3)(r„+7 -yy+Ta). (A9)
T\=(Hi2)(Txy -Tyx ).

T±i~у [ ( TzxTxz ) -hi(T-y ],

(A. 10)
Гs=(l/У6) (2Тгг -Т„-Туу),

T±i=-i—у [ (Tzx-{-TKZ ) -i-i{T!v-\-Tyz) ],

. j (AH)
T±2—[(T xx Tyy) -+-i{T Xy-\-Tyx) ].

Spherical harmonics used in this paper are given by
У™(o, a)= (I/2.Tr)P7l (cos'ö')exp(imcp), (A. 12)

where p==cosd' denote m 1 ed adjungated Legendre poly-
nomials. ihe normalization is defined by

/ |P-(p)№=l. (A. 13)

C ons are given by
dl, «.«. ф) =e~,m'tp,

mn (t*) <A - 14)

, . P l
r _ (p) are defined in [3 ], The Euler angles correspond
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lo the rotation of a right-hand screw. The scalar product of generic
spherical functions is given by

D‘m„) = f\D‘mn (Q)|4Q=-—:r . (A. 15)

The following special cases of generic spherical functions are used in
this paper

D‘m0(4>. #) = (-1 YTm №“) •
(A - : 16)

(A. 17)
where -0, a denote spherical coordinates of az . The ordinary (un-
normalized) Lagrange polynomials are denoted by Pi(n).
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V. SINIVEE
MOLEKULAARSETE SFÄÄRILISTE TENSORITE KESKVÄÄRTUSED

Sfäärilisi tensoreid, mis on seotud molekuliga ja roteeruvad koos viimasega, nime-
tatakse molekulaarseteks. Käsitletakse sääraste tensorite keskväärtuste arvutamist juhul,
kui molekulide orientatsioonide jaotus on meelevaldne ühetähenduslik funktsioon.

В. СИНИВЕЭ
СРЕДНИЕ МОЛЕКУЛЯРНЫЕ СФЕРИЧЕСКИЕ ТЕНЗОРЫ

Молекулярными названы сферические тензоры, которые связаны с молекулой и
вращаются вместе с ней. Рассматривается расчет средних значений таких тензоров
при допущении произвольного, непрерывного, однозначного статического распределе-
ния ориентаций молекул.

53Ensemble averages of molecular spherical tensors


	Eesti NSV Teaduste Akadeemia toimetised.�屵〴㌵屵〴㍤屵〴㌵屵〴㍤屵〴㌸屵〴㌵屵〰㈰屵〴㍣屵〴㍥屵〴㍣屵〴㌵屵〴㍤屵〴㐲屵〴㌰屵〰㈰屵〴㍡屵〴㍥屵〴㍢屵〴㌸屵〴㐷屵〴㌵屵〴㐱屵〴㐲屵〴㌲屵〴㌰屵〰㈰屵〴㌴屵〴㌲屵〴㌸屵〴㌶屵〴㌵屵〴㍤屵〴㌸屵〴㑦屵〰㈰屵〴㌷屵〴㌰屵〴㍡屵〴㐰屵〴㐳屵〴㐷屵〴㌵屵〴㍤屵〴㍤屵〴㍥屵〴㌳屵〴㍥屵〰㈰屵〴㍦屵〴㍥屵〴㐲屵〴㍥屵〴㍡屵〴㌰屵〰㈰屵〴㌲屵〴㌴屵〴㍥屵〴㍢屵〴㑣屵〰㈰屵〴㐲屵〴㐰屵〴㐳屵〴㌱屵〴㑢屵
	Bastard title section�ੂ名਷⸵㌠〮〰‰⸰〠㤮㘴‱〷⸷㈠㈸㠮〰⁔洍ਲ਼⁔爍਼〲摢〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㐷‰⸰〠〮〰‷⸹㐠ㄲ㈮〰′㠹⸲㠠呭ഊ㌠呲ഊ㰰㉤㤰㉦㠾⁔樍੅名ੑഊ焍ੂ名਷⸵〠〮〰‰⸰〠㜮㤴‱㌷⸰〠㈸㤮㜰⁔洍ਲ਼⁔爍਼〲昹〳〲〳〳
	Untitled�儍ੱഊ䉔ഊ㜮㜸‰⸰〠〮〰‸⸵〠ㄷ㘮㜲‶㌵⸷〠呭ഊ㌠呲ഊ㰰〰戰〱㐰〰显⁔樍੅名ੑ

	Picture section���������������������������������������������������������������������������
	Untitled��儍ੱഊ䉔ഊ㜮㜸‰⸰〠〮〰‸⸵〠ㄷ㘮㜲‶㌵⸷〠呭ഊ㌠呲ഊ㰰〰戰〱㐰〰显⁔樍੅名

	EESTI NSV TEADUSTE AKADEEMIA TOIMETISED�䉔ഊㄳ⸵㠠〮〰‰⸰〠㄰⸴㤠ㄴ㈮㜲‶ㄹ⸲㜠呭ഊ㌠呲ഊ㰰〳㌰〰愰〰戰〳㐰〰愰〰挰〲〰〳㌰〰愰〰戰〵㜰〴㤰〰愰〰挰〱ㄾ⁔樍੅名ੑഊ焍ੂ名ਹ⸵㈠〮〰‰⸰〠㄰⸴㤠㌳㌮㐳‶㈰⸲㜠呭ഊ㌠呲ഊ㰰〰戰〱㔰〱㄰〱㐰〱㌰〰挾⁔樍੅名ੑഊ焍ੂ名ਹ⸵ㄠ〮〰‰⸰〠㄰⸴㤠㔮㜲‶〱⸲㠠呭ഊ㌠呲ഊ㰰〲㠰〴㐰〴㘰〴戾⁔樍੅名ੑഊ5⸰㔠〮〰‰⸰〠㤮㌵′㌷⸷㈠㘳〮㤸⁔洍ਲ਼⁔爍਼〰㈰〳〱〰て㸠呪ഊ䕔ഊ儍਀㌸屵〴㍤屵〴㌰屵〰㈹屵
	FÜÜSIKA MATEMAATIKA�����������������������������������������������������������������������������������������������
	22|1 1973���������������Ꜥ镸����������������������������
	О СТЕПЕНЯХ ФУНДАМЕНТАЛЬНОГО ИДЕАЛА�‱⁔昍ੱഊ䉔ഊ㠮㤰‰⸰〠〮〰‹⸰㜠㔴⸰〠㘱㠮㈸⁔洍ਲ਼⁔爍਼〲晥〲昹〲昶㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㤷‰⸰〠〮〰‹⸳㔠㜷⸰〠㘱㜮㤸⁔洍ਲ਼⁔爍਼〳〰〳〱〲晦〲昳〲晦〲昵〲昹〲晣〲晦〳〲〳つ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮㠲‰⸰〠〮〰‹⸰㜠ㄴ㌮〰‶ㄸ⸲㠠呭ഊ㌠呲ഊ㰰㉦攰㉦ㄾ⁔樍੅名ੑഊ
੅名ੑഊd屵〴㉦屵〴ㅡ屵〴ㅥ屵〴ㄲ⁜田㐲摜田㐲ㅜ田㐲㉜田㐱敜田㐱摜田㐱㡜


	List�檫㖂壗壗䃗��倭뙒�΀����
	Contribution������������������������������������������������������������
	FUNDAMENTAALSE IDEAAL! ASTMETEST�　㘀㐀　　　　　　　　㔀㄀　搀　愀㜀㄀　搀　愀㐀㈀㔀㐀　搀　愀㌀㜀㈀攀㌀㜀㌀㠀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㠀㈀攀㌀㔀㌀　㈀　㌀㄀㌀㜀㌀㘀㈀攀㌀㜀㌀㈀㈀　㌀㘀㌀㌀㌀㔀㈀攀㌀㜀㌀　㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀　㌀　㘀㈀㌀　㌀　㌀㄀㌀㐀㌀　㌀　㌀　㘀㘀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀
	ON THE POWERS OF THE AUGMENTATION IDEAL��䉔ഊㄳ⸵㠠〮〰‰⸰〠㄰⸴㤠ㄴ㈮㜲‶ㄹ⸲㜠呭ഊ㌠呲ഊ㰰〳㌰〰愰〰戰〳㐰〰愰〰挰〲〰〳㌰〰愰〰戰〵㜰〴㤰〰愰〰挰〱ㄾ⁔樍੅名ੑഊ焍ੂ名ਹ⸵㈠〮〰‰⸰〠㄰⸴㤠㌳㌮㐳‶㈰⸲㜠呭ഊ㌠呲ഊ㰰〰戰〱㔰〱㄰〱㐰〱㌰〰挾⁔樍੅名ੑഊ焍ੂ名ਹ⸵ㄠ〮〰‰⸰〠㄰⸴㤠㔮㜲‶〱⸲㠠呭ഊ㌠呲ഊ㰰〲㠰〴㐰〴㘰〴戾⁔樍੅名ੑഊ5⸰㔠〮〰‰⸰〠㤮㌵′㌷⸷㈠㘳〮㤸⁔洍ਲ਼⁔爍਼〰㈰〳〱〰て㸠呪ഊ䕔ഊ儍਀㌸屵〴㍤屵〴㌰屵〰㈹
	ОДИН МЕТОД ОБРАЗОВАНИЯ ВЕКТОРНО-ВРЕМЕННЫХ ПЕРЕКЛЮЧАТЕЛЬНЫХ ФУНКЦИЙ ОТ МИКРОПРОГРАММ�　　㘀攀　　　　　愀㐀㈀㔀㐀　搀　愀㌀㜀㈀攀㌀㔀㌀㌀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀㘀㌀㐀㈀　㌀㄀㌀　㌀㜀㈀攀㌀㜀㌀㈀㈀　㌀㈀㌀㠀㌀㠀㈀攀㌀　㌀　㈀　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　愀㌀㜀㈀攀㌀㐀㌀㜀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㜀㈀攀㌀㤀㌀㐀㈀　㌀㄀㌀㈀㌀㈀㈀攀㌀　㌀　㈀　㌀㈀㌀㠀㌀㤀㈀攀㌀㈀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㐀㌀㤀㌀　㌀㈀㘀㘀㌀㠀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀㄀　搀　愀㜀㄀　搀　愀㐀㈀㔀㐀　搀　愀㌀㜀㈀攀㌀㔀㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㜀㈀攀㌀㤀㌀㐀㈀　㌀㄀㌀㌀㌀㜀㈀攀㌀　㌀　㈀　㌀㈀㌀㠀㌀㤀㈀攀㌀㜀㌀　㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㘀㌀㤀㌀　㌀㌀㌀　
	Временная диаграмма управляющих сигналов. V Как видно, Доп = 432 мксек.�젭奥奥ီ奥㐮奥恃䝥堮奥簮奥ꀮ奥쐮奥奥య奥〯奥启奥砯奥鰯奥쀯奥奥࠰奥ⰰ奥倰奥琰奥頰奥배奥奥б奥䰱奥䐼奥格奥谼奥뀼奥퐼奥奥᰽奥䀽奥搽奥蠽奥瀱奥鐱奥렱奥�奥갽奥2奥␲奥䠲奥氲奥進奥됲奥�ﰲ奥″奥䐳奥栳奥谳奥뀳奥奥᰾奥�퐳奥ﳥ脅䓦脅퓦脅⃦脅奥ᰴ奥䀴奥퀽奥棦脅賦脅냦脅䀾奥搾奥搴奥蠾奥갾奥蠴奥갴奥퀴奥奥퀾奥奥ᠿ奥㰿奥怿奥萿奥꠿奥찿奥奥ᑀ奥㡀奥局奥聀奥ꑀ奥졀奥奥ᠵ奥၁奥㑁奥塁奥籁奥ꁁ奥쑁奥奥ూ奥あ奥呂奥㰵奥硂奥鱂奥쁂奥奥ࡃ奥ⱃ奥偃奥瑃奥顃奥뱃奥奥ф奥⡄奥䱄奥灄奥鑄奥롄奥�奥E奥⑅奥䡅奥汅奥遅奥둅奥怵奥萵奥꠵奥찵奥奥ᐶ奥㠶奥尶奥耶奥ꐶ奥젶奥奥့奥堷奥簷奥ꀷ奥쐷奥奥స奥〸奥吸奥砸奥鰸奥쀸奥奥࠹奥ⰹ奥倹奥琹奥頹奥밹奥奥к奥⠺奥䰺奥瀺奥鐺奥렺奥㐷奥�奥;奥␻奥䠻奥氻奥逻奥됻奥�
	ÜKS MIKROPROGRAMMIDEST VEKTORAJA ÜMBERKOLIMISE FUNKTSIOONIDE MOODUSTAMISE MEETODEID�顈訆뒸顈訆ꂸ顈訆貸顈訆粸顈訆沸顈訆౅ﭴ਀�墸顈訆䒸顈訆咂顈訆����9ข耔��������������✀���ﱛ딐܀���䱩頇Ȁ���⢎䄈؀���傻܆尀刀攀最椀猀琀爀礀尀唀猀攀爀尀匀ⴀ㄀ⴀ㔀ⴀ㈀㄀ⴀ㌀㘀㐀㌀　㈀㌀㜀㤀㌀ⴀ㈀������������������������������������������������������������������쀀��F䐃���쀀��F��ࠀ���볺蜄魇慹�匴﮲串����������������쇾㝽H�尀刀攀最椀猀琀爀礀尀唀猀攀爀����顈訆����������������������������������������������������਀�਀�邰䘈�最僼ం遶䄈䨈Ȁ��攀爀��������������ﬡ뗈츑귥ªD眽팆堀�Ñ�����㤀����������Ā���������������������������唀猀攀爀尀匀ⴀ㄀��������
	ON A METHOD OF FORMING VECTOR-TIME SWITCHING FUNCTIONS FROM MICROPROGRAMS�攰〳㈰〳㔰〲㜾⁔樍੅名ੑഊ焍ੂ名਷⸰㤠〮〰‰⸰〠㘮㔲‱〮〰‵㌰⸲㠠呭ഊ㌠呲ഊ㰰〹攰〱ㄾ⁔樍੅名ੑഊ焍ੂ名਱㈮㠲‰⸰〠〮〰‸⸵〠㈵⸴㌠㔲㤮㤸⁔洍ਲ਼⁔爍਼〰㉥〰㐴〰㑦〰㑤〰㔸〰㑦〰㐴〰㑣〰㐷〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮㈰‰⸰〠〮〰‷⸹㐠㠶⸴㌠㔳〮㈸⁔洍ਲ਼⁔爍਼〰㈹〰㔸〰㔱〰㐷〰㐴〰㔰〰㐸〰㔱〰㔷〰㐴〰㐴〰㑦〰㔶〰㐸㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮㈳‰⸰〠〮〰‷⸹㐠ㄵ㔮〰‵㌰⸲㠠呭ഊ㌠呲ഊ㰰〴挰〴㜰〴㠰〴㐰〴㐰〴昰〴挾⁔樍੅名ੑഊ焍ੂ名ਸ⸰㜠〮〰‰⸰〠㠮㔰‱㠵⸰〠㔳〮㈸⁔洍ਲ਼⁔爍਼〰㐴〰㔶〰㔷〰㔰〰㐸〰㔷〰㐸〰㔶〰㔷〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㜵‰⸰〠〮〰‹⸳㔠㈲㜮㜲‵㈹⸲㠠呭ഊ㌠呲ഊ㰰〳㔰〴㠰〵㘰ぢ攰〵〰〴㠰〴㠾⁔樍੅名ੑഊ焍ੂ名਷⸱㤠〮〰‰⸰〠㠮㈲″㔹⸰〠㔳〮㈸⁔洍ਲ਼⁔爍਼〰ㄵ〰ㄳ㸠呪ഊ䕔ഊ儍਀㐮㠵⁔洍ਲ਼⁔爍਼〰つ㸠呪ഊ䕔ഊ儍਀�邑䐉

	О СХОДИМОСТИ РАЗНОСТНЫХ МЕТОДОВ для ОБЫКНОВЕННЫХ ДИФФЕРЕНЦИАЛЬНЫХ УРАВНЕНИЙ ВТОРОГО ПОРЯДКА�䬀䰀䴀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꬀가관글였뀀넀눀대됀딀똀뜀뤀圁묀밀봀븀Ё⸁�؁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���耀�怀�瀁怀�����쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀쀀耀耀ꀀ��送、倀退退뀀�耀退耀耀����������耀耀����쀁、、䀁䀁、ခ态䀁耀、�瀁䀁态、态䀁、ခ䀁、ꀁ、、ခ耀耀耀퀀�退����耀��怀怀怀瀁����退耀�䀁退瀀退����怀�退쀁���쀁�退�退退退�怀怀退退ꀀ�쀁�쀁�退�退退�耀�����瀀�态倁䀁��退倁쀁ခ�ꀀꀀ退�耀ခꀀ退�老老老送、耀、䀁、、、、䀁、ခ、态、耀�、䀁䀁态态态态�䀁�、䀁䀁ခခခ�怀�������䀁耀怀��������怀��退
	TEIST JÄRKU HARILIKE DIFERENTSIAALVÕRRANDITE DIFERENTSSKEEMIDE KOONDUVUS�㌰挾⁔樍੅名ੑഊ焍ੂ名ਹ⸳㔠〮〰‰⸰〠㤮㌵‱〶⸰〠㘱㤮ㄳ⁔洍ਲ਼⁔爍਼〲昵〲晣〳㄰㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㜹‰⸰〠〮〰‱〮㐹‱㈹⸰〠㘱㤮㈷⁔洍ਲ਼⁔爍਼〳〱〲昶〳〹〲昶〲晥〲昹〳㄰㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㔸‰⸰〠〮〰‹⸶㐠ㄷ㜮〰‶ㄹ⸱㌠呭ഊ㌠呲ഊ㰰㌰〰㉦昰㌰㈰㉦挰㉦㘰㉦㔰㉦攰㉦㘰㉦愾⁔樍੅名ੑഊ焍ੂ名ਹ⸶㜠〮〰‰⸰〠㤮〷′㌱⸰〠㘱㤮ㄳ⁔洍ਲ਼⁔爍਼〲昸〲昱〲昵〲昱〳〸〲昹㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㤰‰⸰〠〮〰‹⸳㔠㈷〮〰‶ㄸ⸹㠠呭ഊ㌠呲ഊ㰰㌰〰㌰㄰㉦㤰㉦搰㉦㘰㉦攰㉦㤰㌰㌰㌰搰〰显⁔樍੅名ੑഊ焍ੂ名਱〮ㄳ‰⸰〠〮〰‹⸳㔠㌳〮〰‶ㄸ⸹㠠呭ഊ㌠呲ഊ㰰㉦攰㉦㄰㌰〰㌰㄰㉦㤰㉦搰㉦㘰㌰㄰〰显⁔樍੅名ੑഊ焍ੂ名ਹ⸹㜠〮〰‰⸰〠㄰⸷㜠㌸㐮㜲‶ㄸ⸴㈠呭ഊ㌠呲ഊ㰰㉦搰㉦㘰㌰㌰㉦昰㉦㔾⁔樍੅名ੑഊ0㉦㘰㉦㐰㉦显⁔樍੅名ੑഊ���烛䔉��⢶湴��
	THE CONVERGENCE OF METHODS OF FINITE DIFFERENCES FOR ORDINARY DIFFERENTIAL EQUATIONS OF THE SECOND DEGREE�尀甀　　㈀攀尀甀　　㈀　尀甀　㐀㄀愀尀甀　　㈀　尀甀　㐀㌀㈀尀甀　㐀㐀戀尀甀　㐀㌀㈀尀甀　㐀㌀攀尀甀　㐀㌀㐀尀甀　㐀㐀㌀尀甀　　㈀　尀甀　㐀㐀㐀尀甀　㐀㌀攀尀甀　㐀㐀　尀甀　㐀㌀挀尀甀　㐀㐀㌀尀甀　㐀㌀戀尀甀　㐀㐀戀尀甀　　㈀　尀甀　㐀㐀搀尀甀　㐀㌀戀尀甀　㐀㌀㔀尀甀　㐀㌀愀尀甀　㐀㐀㈀尀甀　㐀㐀　尀甀　㐀㌀攀尀甀　㐀㌀挀尀甀　㐀㌀　尀甀　㐀㌀㌀尀甀　㐀㌀搀尀甀　㐀㌀㠀尀甀　㐀㐀㈀尀甀　㐀㌀搀尀甀　㐀㌀攀尀甀　㐀㌀㤀尀甀　　㈀　尀甀　㐀㌀㈀尀甀　㐀㌀攀尀甀　㐀㌀戀尀甀　㐀㌀搀尀甀　㐀㐀戀尀甀　　㈀挀尀甀　　㈀　尀甀　㐀㌀昀尀甀　㐀㐀　尀甀　㐀㌀攀尀甀　㐀㐀㠀尀甀　㐀㌀㔀尀甀　㐀㌀㐀尀甀　㐀㐀㠀尀甀　㐀㌀㔀尀甀　㐀㌀㤀尀甀　　㈀　尀甀　㐀㐀㄀尀甀　㐀㌀愀尀甀　㐀㌀㈀尀甀　㐀㌀攀尀甀　㐀㌀㜀尀甀　㐀㐀挀尀甀　　㈀　尀甀　㐀㌀昀尀甀　㐀㌀戀尀甀　㐀㌀攀尀甀　㐀㐀㄀尀甀　㐀㌀愀尀甀　㐀㐀㌀尀甀　㐀㐀攀尀甀　　㈀　尀甀　㐀㌀㌀尀甀　㐀㌀攀尀甀　㐀㌀戀尀甀　㐀㌀攀尀甀　㐀㌀㌀尀甀　㐀㐀　尀甀　㐀㌀　尀甀　㐀㌀挀尀甀　㐀㌀挀尀甀　㐀㐀㌀尀甀　　㈀攀Ā�﷿���������椏���Ἇ���᠏���䈏���伏���礏���팏���렏���봏���켏�

	ДИФФЕРЕНЦИАЛЬНЫЕ УРАВНЕНИЯ СО СВОБОДНЫМИ ГРАНИЦАМИ В ЗАДАЧАХ СТОХАСТИЧЕСКОГО УПРАВЛЕНИЯ�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꬀가관글였뀀넀눀대됀딀똀뜀뤀圁묀밀봀븀Ё⸁�؁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�、、退退쀀、、瀁怀뀀뀀퀀䀁退뀀退退、、、、、、、、、、退退䀁䀁䀁、 瀁瀁送送瀁倁ꀁ送退ခ瀁、쀁送ꀁ瀁ꀁ送瀁倁送瀁�瀁瀁倁退退退�、뀀、、ခ、、退、、耀耀ခ耀쀁、、、、뀀ခ退、ခ送ခခခ뀀退뀀䀁�、�耀�뀀 、、� �뀀�뀀뀀뀀�耀耀뀀뀀쀀、 � �뀀�뀀뀀�退�、、、�退、ꀁ送送、䀁뀀送 倁䀁쀀쀀뀀、 退倁쀀뀀、瀁退瀁送瀁瀁瀁瀁送瀁倁瀁ꀁ瀁退、瀁送送ꀁꀁꀁꀁ䀁送、瀁送送倁倁倁、耀、ခ、、、、ခ、ခ、老ခ退耀ခ、、、、、、䀁、耀ခ、、ခခ뀀�ꀀ
	Untitled�㘴㌮〰⁔洍ਲ਼⁔爍਼〰㌳〰ㄱ〰㄰〲摢〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㄰⸸㜠〮〰‰⸰〠㠮㈲
	VABA RAJAGA DIFERENTSIAALVÕRRANDID STOHHASTILISE JUHTIMISE ÜLESANNETES�.�젭奥奥ီ奥㐮奥恃䝥堮奥簮奥ꀮ奥쐮奥奥య奥〯奥启奥砯奥鰯奥쀯奥奥࠰奥ⰰ奥倰奥琰奥頰奥배奥奥б奥䰱奥䐼奥格奥谼奥뀼奥퐼奥奥᰽奥䀽奥搽奥蠽奥瀱奥鐱奥렱奥�奥갽奥2奥␲奥䠲奥氲奥進奥됲奥�ﰲ奥″奥䐳奥栳奥谳奥뀳奥奥᰾奥�퐳奥ﳥ脅䓦脅퓦脅⃦脅奥ᰴ奥䀴奥퀽奥棦脅賦脅냦脅䀾奥搾奥搴奥蠾奥갾奥蠴奥갴奥퀴奥奥퀾奥奥ᠿ奥㰿奥怿奥萿奥꠿奥찿奥奥ᑀ奥㡀奥局奥聀奥ꑀ奥졀奥奥ᠵ奥၁奥㑁奥塁奥籁奥ꁁ奥쑁奥奥ూ奥あ奥呂奥㰵奥硂奥鱂奥쁂奥奥ࡃ奥ⱃ奥偃奥瑃奥顃奥뱃奥奥ф奥⡄奥䱄奥灄奥鑄奥롄奥�奥E奥⑅奥䡅奥汅奥遅奥둅奥怵奥萵奥꠵奥찵奥奥ᐶ奥㠶奥尶奥耶奥ꐶ奥젶奥奥့奥堷奥簷奥ꀷ奥쐷奥奥స奥〸奥吸奥砸奥鰸奥쀸奥奥࠹奥ⰹ奥倹奥琹奥頹奥밹奥奥к奥⠺奥䰺奥瀺奥鐺奥렺奥㐷奥�奥;奥␻奥䠻奥氻
	FREE BOUNDARY PROBLEM VERSUS STOCHASTIC CONTROL PROBLEM�㘲㤮〰⁔洍ਲ਼⁔爍਼〲摣〲搹〲攳〲搶〲攱〲搱〲攳〲攴〲攱〲搱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㘮ㄲ‰⸰〠〮〰‸⸵〠㘰⸱㌠㘱㐮〰⁔洍ਲ਼⁔爍਼〰ㄴ〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊㄱ⸵㌠〮〰‰⸰〠㜮㌷‷〮㜲‶ㄴ⸲㠠呭ഊ㌠呲ഊ㰰㉥㄰㉦㄰㉦㈰㉦㤰㉦攰㉦昰㉦㌰㉦㤰㌰㠾⁔樍੅名ੑഊ焍ੂ名ਸ⸵㘠〮〰‰⸰〠㠮㈲‱㌸⸰〠㘱㐮㈸⁔洍ਲ਼⁔爍਼〰ㄶ〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㤴‰⸰〠〮〰‹⸰㜠ㄵ㈮㔷‶ㄳ⸴㈠呭ഊ㌠呲ഊ㰰㉤挰〱㄰〰显⁔樍੅名ੑഊ焍ੂ名਷⸷㤠〮〰‰⸰〠㠮㈲‱㘹⸷㈠㘱㐮〰⁔洍ਲ਼⁔爍਼〲搳㸠呪ഊ䕔ഊ儍਀㐶⸷㈠㔹ㄮ㈸⁔洍ਲ਼⁔爍਼〰㌱〰㌶〰㌹㸠呪ഊ䕔ഊ儍਀䘇ࠉ਒��������렁䀈���

	ENSEMBLE AVERAGES OF MOLECULAR SPHERICAL TENSORS�㘴㸠㰰ㅡ㐾ഊ㰰ㄶ㔾‼〱㘷㸠㰰ㅡ㜾ഊ㰰ㄶ㠾‼〱㙥㸠㰰ㅡ戾ഊ㰰ㄶ显‼〱㜵㸠㰰ㅢ㌾ഊ㰰ㄷ㘾‼〱慢㸠㰰ㅣ〾ഊ㰰ㅡ挾‼〱捦㸠㰰ㅦ㠾ഊ㰰ㅤ〾‼〱搱㸠㰰㈱放ഊ㰰ㅤ㈾‼〱攱㸠㰰㈲㐾ഊ㰰ㅥ㈾‼〱收㸠㰰㈵〾ഊ㰰ㅥ㜾‼〱敡㸠㰰㈵㘾ഊ㰰ㅥ戾‼〱散㸠㰰㈵戾ഊ㰰ㅥ搾‼〱昲㸠㰰㈵放ഊ㰰ㅦ㌾‼〱昸㸠㰰㈶㔾ഊ㰰ㅦ㤾‼〱晦㸠㰰㈶搾ഊ㰰㈰〾‼〲〲㸠㰰㈷㐾ഊ㰰㈰㌾‼〲㄰㸠㰰㈷㠾ഊ㰰㈱ㄾ‼〲ㅣ㸠㰰㈸㜾ഊ㰰㈱搾‼〲ㅦ㸠㰰㈹㐾ഊ㰰㈲〾‼〲㈴㸠㰰㈹㠾ഊ㰰㈲㔾‼〲㉣㸠㰰㈹放ഊ㰰㈲搾‼〲㉥㸠㰰㉣㘾ഊ㰰㈲显‼〲㌱㸠㰰㉣㤾ഊ㰰㈳
	MOLEKULAARSETE SFÄÄRILISTE TENSORITE KESKVÄÄRTUSED�㔠㘲⸴㌠㘳㈮㈸⁔洍ਲ਼⁔爍਼〲搴〲晣〲昱〲昳〲昱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮〰‰⸰〠〮〰‸⸵〠㤳⸲㠠㘳㌮〰⁔洍ਲ਼⁔爍਼〰ㄵ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮㈷‰⸰〠〮〰‷⸶㔠㄰㌮〰‶㌲⸸㔠呭ഊ㌠呲ഊ㰰㌰〰㉦昰㌰㈰㉦㌰㌱〰㌰愰㉦㘰㉦攰㉦ㄾ⁔樍੅名ੑഊ焍ੂ名਷⸸ㄠ〮〰‰⸰〠㜮㤴‱㔱⸰〠㘳㈮㜰⁔洍ਲ਼⁔爍਼〳〰〳〱〲晦〲昲〲晣〲昶〲晤〲昶㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㤵‰⸰〠〮〰‹⸰㜠ㄹ㌮〰‶㌲⸲㠠呭ഊ㌠呲ഊ㰰㉦㌰㌰挰㌰㠰㉦㤰㌰㈰㉦挰㉦㤰〱〾⁔樍੅名ੑഊ0㉦昰㉦愾⁔樍੅名ੑഊI䑔䠽∳ㄢ⼾ഊउउउ㱓瑲楮朠䥄㴢倱ㄴ当吰〱㈱∠䡐体㴢ㄴ
	СРЕДНИЕ МОЛЕКУЛЯРНЫЕ СФЕРИЧЕСКИЕ ТЕНЗОРЫ�屵〴㌵屵〴㍤屵〴㌵屵〴㍤屵〴㌸屵〴㌵屵〰㈰屵〴㍣屵〴㍥屵〴㍣屵〴㌵屵〴㍤屵〴㐲屵〴㌰屵〰㈰屵〴㍡屵〴㍥屵〴㍢屵〴㌸屵〴㐷屵〴㌵屵〴㐱屵〴㐲屵〴㌲屵〴㌰屵〰㈰屵〴㌴屵〴㌲屵〴㌸屵〴㌶屵〴㌵屵〴㍤屵〴㌸屵〴㑦屵〰㈰屵〴㌷屵〴㌰屵〴㍡屵〴㐰屵〴㐳屵〴㐷屵〴㌵屵〴㍤屵〴㍤屵〴㍥屵〴㌳屵〴㍥屵〰㈰屵〴㍦屵〴㍥屵〴㐲屵〴㍥屵〴㍡屵〴㌰屵〰㈰屵〴㌲屵〴㌴屵〴㍥屵〴㍢屵〴㑣屵〰㈰屵〴㐲屵〴㐰屵〴㐳屵〴㌱屵〴㑢屵

	ДИФРАКЦИЯ ЭЛЕКТРОМАГНИТНОЙ ВОЛНЫ НА ПЛОСКОЙ ГОЛОГРАММЕ��㘲㤮〰⁔洍ਲ਼⁔爍਼〲摣〲搹〲攳〲搶〲攱〲搱〲攳〲攴〲攱〲搱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㘮ㄲ‰⸰〠〮〰‸⸵〠㘰⸱㌠㘱㐮〰⁔洍ਲ਼⁔爍਼〰ㄴ〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊㄱ⸵㌠〮〰‰⸰〠㜮㌷‷〮㜲‶ㄴ⸲㠠呭ഊ㌠呲ഊ㰰㉥㄰㉦㄰㉦㈰㉦㤰㉦攰㉦昰㉦㌰㉦㤰㌰㠾⁔樍੅名ੑഊ焍ੂ名ਸ⸵㘠〮〰‰⸰〠㠮㈲‱㌸⸰〠㘱㐮㈸⁔洍ਲ਼⁔爍਼〰ㄶ〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㤴‰⸰〠〮〰‹⸰㜠ㄵ㈮㔷‶ㄳ⸴㈠呭ഊ㌠呲ഊ㰰㉤挰〱㄰〰显⁔樍੅名ੑഊ焍ੂ名਷⸷㤠〮〰‰⸰〠㠮㈲‱㘹⸷㈠㘱㐮〰⁔洍ਲ਼⁔爍਼〲搳㸠呪ഊ䕔ഊ儍਀㐶⸷㈠㔹ㄮ㈸⁔洍ਲ਼⁔爍਼〰㌱〰㌶〰㌹㸠呪ഊ䕔ഊ儍਀䘇ࠉ਒��������
	Рис. 1. К выводу формулы электромагнитной волны, прошедшей сквозь плоскую голограмму.�訆뒸顈訆ꂸ顈訆貸顈訆粸顈訆沸顈訆౅ﭴ਀�墸顈訆䒸顈訆咂顈訆����9ข耔��������������✀���ﱛ딐܀���䱩頇Ȁ���⢎䄈؀���傻܆尀刀攀最椀猀琀爀礀尀唀猀攀爀尀匀ⴀ㄀ⴀ㔀ⴀ㈀㄀ⴀ㌀㘀㐀㌀　㈀㌀㜀㤀㌀ⴀ㈀������������������������������������������������������������������쀀��F䐃���쀀��F��ࠀ���볺蜄魇慹�匴﮲串����������������쇾㝽H�尀刀攀最椀猀琀爀礀尀唀猀攀爀����顈訆����������������������������������������������������਀�਀�邰䘈�最僼ం遶䄈䨈Ȁ��攀爀��������������ﬡ뗈츑귥ªD眽팆堀�Ñ�����㤀����������Ā���������������������������唀猀攀爀尀匀ⴀ㄀���������u〴8屵〴㍤屵〰㉥�
	Рис. 2. Кривые постоянного логарифма интенсивности поля вблизи мнимого изображения.�.�訆뒸顈訆ꂸ顈訆貸顈訆粸顈訆沸顈訆౅ﭴ਀�墸顈訆䒸顈訆咂顈訆����9ข耔��������������✀���ﱛ딐܀���䱩頇Ȁ���⢎䄈؀���傻܆尀刀攀最椀猀琀爀礀尀唀猀攀爀尀匀ⴀ㄀ⴀ㔀ⴀ㈀㄀ⴀ㌀㘀㐀㌀　㈀㌀㜀㤀㌀ⴀ㈀������������������������������������������������������������������쀀��F䐃���쀀��F��ࠀ���볺蜄魇慹�匴﮲串����������������쇾㝽H�尀刀攀最椀猀琀爀礀尀唀猀攀爀����顈訆����������������������������������������������������਀�਀�邰䘈�最僼ం遶䄈䨈Ȁ��攀爀��������������ﬡ뗈츑귥ªD眽팆堀�Ñ�����㤀����������Ā���������������������������唀猀攀爀尀匀ⴀ㄀�������
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	Рис. 3. Частотные характеристики: ■л тангенса угла диэлектрических потерь сухих и влажных сланцев и известняков; Л сухой сланец; 2 сухой известняк; 3 насыщенный влагой известняк (3,8%); 4 насыщенный влагой сланец (11,5%); б электропроводности тех же сланцев и известняков.�㐀㄀㠀　㐀㈀昀　　　　　搀　愀㐀㔀㔀㐀　搀　愀㔀㄀　搀　愀㜀㄀　搀　愀㐀㈀㔀㐀　搀　愀㌀㄀㌀㈀㈀攀㌀㌀㌀㜀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㜀㈀攀㌀㤀㌀㐀㈀　㌀㘀㌀㘀㈀攀㌀㜀㌀㈀㈀　㌀㘀㌀㄀㌀㐀㈀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　㌀　㌀㔀㌀㈀㌀　㌀　㌀㔀㌀㔀㌀　㌀　㌀㔀㌀㜀㌀　㌀　㌀㐀㌀㠀㌀　㌀　㌀㔀㌀㔀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀㄀　搀　愀㜀㄀　搀　愀㐀㈀㔀㐀　搀　愀㌀㜀㈀攀㌀　㌀㤀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀㘀㌀㐀㈀　㌀㄀㌀　㌀㜀㈀攀㌀㜀㌀㈀㈀　㌀㘀㌀㄀㌀㌀㈀攀㌀　㌀　㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀　㌀㌀㌀㔀㌀　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㄀㌀　㈀攀㌀㘀㌀㘀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㠀㈀攀㌀㈀㌀㈀㈀　㌀㄀㌀㈀㌀　㈀攀㌀㐀㌀㌀㈀　㌀㘀㌀㄀㌀㐀㈀攀㌀㄀㌀㌀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㔀㌀㄀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㄀㌀㄀㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㜀㈀攀㌀㘀㌀㔀㈀　㌀㄀㌀㌀㌀㔀㈀攀㌀　㌀　㈀　㌀㘀㌀㄀㌀㐀㈀攀㌀㈀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀　㌀㌀㌀㘀㌀　㌀　㌀㐀㌀㘀㌀　㌀　㌀㐀㘀㈀㌀　㌀　㌀㔀㘀㄀㌀　㌀　㌀㐀㌀㐀㌀　㌀　㌀㐀㌀㔀㌀攀㈀　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㈀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㠀㈀攀㌀㈀㌀㈀㈀　㌀㄀㌀㠀㌀　㈀攀㌀㜀㌀㈀㈀　㌀㘀㌀㄀㌀㐀㈀攀㌀　㌀　㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀　㌀㌀㘀㄀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　㌀㜀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㜀㈀攀㌀㤀㌀㐀㈀　㌀㄀㌀㤀㌀㘀㈀攀㌀　㌀　㈀　㌀㘀㌀㄀㌀㐀㈀攀㌀㄀㌀㌀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㔀㌀㈀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　愀㌀㘀㈀攀㌀㐀㌀㤀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㜀㈀攀㌀㤀㌀㐀㈀　㌀㈀㌀㄀㌀㄀㈀攀㌀㔀㌀㜀㈀　㌀㘀㌀㄀㌀㐀㈀攀㌀㈀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀　㌀㈀㘀㐀㌀　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　愀㌀㜀㈀攀㌀㤀㌀㈀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㠀㈀攀㌀㈀㌀㈀㈀　㌀㈀㌀㈀㌀㄀㈀攀㌀　㌀　㈀　㌀㘀㌀㄀㌀㌀㈀攀㌀㜀㌀　㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀　㌀㌀㌀㈀㌀　㌀　㌀㔀㌀㌀㌀　㌀　㌀㔀㌀㜀㌀　㌀　㌀㄀㌀㄀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀㄀　搀　愀　　㌀　㌀㐀㌀㈀㘀㐀㔀挀㜀㔀㌀　㌀㐀㌀㐀㌀㄀㔀挀㜀㔀㌀　㌀㐀㌀㐀㌀㈀㔀挀㜀㔀㌀　㌀㐀㌀㌀㘀㔀㔀挀㜀㔀㌀　㌀㐀㌀㌀㘀㐀㔀挀㜀㔀㌀　㌀㐀㌀㌀㌀㠀㔀挀㜀㔀㌀　㌀㐀

	jL2,з-СПЕКТРЫ ИЗЛУЧЕНИЯ СИ В ХЛОРИДАХ�ഊ儍ੱഊ䉔ഊ㠮㔴‰⸰〠〮〰‹⸳㔠㌸⸷㈠㘰㔮㈸⁔洍ਲ਼⁔爍਼〰㈸〰㔶〰㔷〰㔲〰㔱〰㑣〰㐴〰㔱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㜸‰⸰〠〮〰‹⸳㔠㜷⸷㈠㘰㔮㈸⁔洍ਲ਼⁔爍਼〰㌶〰㌶〰㌵〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮㈲‰⸰〠〮〰‸⸲㈠㄰〮㜲‶〷⸰〠呭ഊ㌠呲ഊ㰰〳愰〱ㄾ⁔樍੅名ੑഊ焍ੂ名ਸ⸲㌠〮〰‰⸰〠㜮㘵‱ㄷ⸰〠㘰㜮㈸⁔洍ਲ਼⁔爍਼〰㌶〰㔷〰㔵〰㔸〰㔹〰㐸㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮㔴‰⸰〠〮〰‷⸹
	Рис. 2�ހ����������������������������
	Рис. 1��������������������������뱆㌸ ހ

	КВАЗИЛИНЕЙЧАТЫЕ СПЕКТРЫ МОЛЕКУЛ ХЛОРОФИЛЛА*�〴ㄸ〴㉦〰㈰〴㈱〴ㄸ〰㈰〴ㄲ〰㈰〴㈵〴ㅢ〴ㅥ〴㈰〴ㄸ〴ㄴ〴㄰〴㈵〰〰つち㔱つち㜱つち㐲㔴つち㌸㉥㌵㌴㈰㌰㉥㌰㌰㈰㌰㉥㌰㌰㈰㌹㉥㌳㌵㈰㌳㌸㉥㌷㌲㈰㌶㌰㌵㉥㌲㌸㈰㔴㙤つち㌳㈰㔴㜲つち㍣㌰㌰㌲㌸㌰㌰㌵㌶㌰㌰㌵㌷㌰㌰㌵㌲㌰㌰㌵㌱㌰㌰㌴㘳㌰㌰㌴㌴㌰㌰㌵㌱㍥㈰㔴㙡つち㐵㔴つち㔱つち㜱つち㐲㔴つち㌷㉥㌷㌸㈰㌰㉥㌰㌰㈰㌰㉥㌰㌰㈰㌹㉥㌳㌵㈰㌷㌷㉥㌷㌲㈰㌶㌰㌵㉥㌲㌸㈰㔴㙤つち㌳㈰㔴㜲つち㍣㌰㌰㌳㌶㌰㌰㌳㌶㌰㌰㌳㌵㌰㌰㌱㌱㍥㈰㔴㙡つち㐵㔴つち㔱つ
	Спектр люминесценции раствора хлорофилла а в н-гексане при темпера’ туре 2° К в случае возбуждения линией Ке = 4046 А ртутной лампы, сверхвысокого давления и линией = 6328 А гелий-неонового1 лазера. Концентрация 10~5 моль]л.�‱〮㐹′㈳⸰〠㘲〮㈸⁔洍ਲ਼⁔爍਼〰づ〰㌸㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㈲‰⸰〠〮〰‵⸶㜠㈴ㄮ〰‶ㄹ⸰〠呭ഊ㌠呲ഊ㰰〵ㄾ⁔樍੅名ੑഊ焍ੂ名਱㔮〷‰⸰〠〮〰‸⸲㈠㈴㘮〰‶ㄹ⸰〠呭ഊ㌠呲ഊ㰰〴挾⁔樍੅名ੑഊ焍ੂ名਷⸲㈠〮〰‰⸰〠㔮㘷′㔰⸰〠㘱㤮〰⁔洍ਲ਼⁔爍਼〰㔱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㄰⸴㈠〮〰‰⸰〠㜮㤴′㔴⸷㈠㘱㤮㈸⁔洍ਲ਼⁔爍਼〰㐵㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㔹‰⸰〠〮〰‹⸰㜠㈲㌮㈸‶㈲⸲㠠呭ഊ㌠呲ഊ㰰㉦㘰㌰㈰㉦挰㉦㤾⁔樍੅名ੑഊ焍ੂ名਱㐮㐹‰⸰〠〮〰‵⸹㔠㈵㔮㜲‶㈲⸸㌠呭ഊ㌠呲ഊ㰰〰戰〰搰〰搾⁔樍੅名ੑഊ焍ੂ名਱㠮㜱‰⸰〠〮〰″⸱㈠㈷㜮㜲‶㈳⸴㈠呭ഊ㌠呲ഊ㰰〲〰〰搾⁔樍੅名ੑഊ焍ੂ名ਵ⸸㐠〮〰‰⸰〠㜮〹′㤵⸰〠㘱㜮〰⁔洍ਲ਼⁔爍਼〰㌹㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊㄶ⸴㈠〮〰‰⸰〠ㄸ⸴㌠㌰㈮ㄳ‶ㄶ⸲㠠呭ഊ㌠呲ഊ㰰〲搰〱〾⁔樍੅名ੑഊ焍ੂ名ਸ⸱ㄠ〮〰‰⸰〠㄰⸴㤠㌳㜮㐳‶㈲⸲㜠呭ഊ㌠呲ഊ㰰〰戰〷搰〱昰㠴㄰㤷㜰〰挰〷搰〰挾⁔樍੅名ੑഊ焍ੂ名਱㈮㐷‰⸰〠〮〰″⸴〠㌷㌮㜲‶㈲⸷〠呭ഊ㌠呲ഊ㰰〱放⁔樍੅名ੑഊ焍ੂ名਷⸴㐠〮〰‰⸰〠㤮㘴‱㘰⸰〠㔹㐮〰⁔洍ਲ਼⁔爍਼〰ㄱ〰㙤〰㄰〸㌸〹㜷〰㈱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㈰‰⸰〠〮〰‹⸰㜠㈲㐮㈸‵㤷⸲㠠呭ഊ㌠呲ഊ㰰㉦㘰㌰㈰㉦挰㉦㤾⁔樍੅名ੑഊ焍ੂ名ਸ਼⸴㌠〮〰‰⸰〠㤮㘴′㔶⸷㈠㔹㘮㤸⁔洍ਲ਼⁔爍਼〰ぢ〲昵〳〲㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㘮〵‰⸰〠〮〰‶⸸〠㈶㘮㈸‵㤲⸴㈠呭ഊ㌠呲ഊ㰰㌰㔰〰昰〱ㄾ⁔樍੅名ੑഊ焍ੂ名਱㐮㔹‰⸰〠〮〰‹⸶㐠㈷㠮〰‵㤷⸰〠呭ഊ㌠呲ഊ㰰〲〰㌰㘾⁔樍੅名ੑഊ焍ੂ名ਸ਼⸳㔠〮〰‰⸰〠㘮㠰′㤷⸲㠠㔹㈮㐲⁔洍ਲ਼⁔爍਼〳〵〸㍤㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㔮㤵‰⸰〠〮〰‵⸹㔠㌰㠮㈸‵㤷⸸㌠呭ഊ㌠呲ഊ㰰〰挾⁔樍੅名ੑഊ焍ੂ名ਹ⸲〠〮〰‰⸰〠㤮〷′㈵⸲㠠㔷ㄮ㈸⁔洍ਲ਼⁔爍਼〲昶〳〲〲晣〲昹㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㄰⸹ㄠ〮〰‰⸰〠ㄮ㤸‱㌴⸰〠㔵〮㠵⁔洍ਲ਼⁔爍਼〰ㄲ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㐶‰⸰〠〮〰‱〮㐹′㈳⸲㠠㔳㠮㈸⁔洍ਲ਼⁔爍਼〲昶〳〲〲晣〲昹㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊㄸ⸶㌠〮〰‰⸰〠㠮㜹′㔶⸷㈠㔳㠮㤷⁔洍ਲ਼⁔爍਼〰ぢ〰㐱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㔮㘱‰⸰〠〮〰‵⸱〠㈷㈮〰‵㌴⸱㌠呭ഊ㌠呲ഊ㰰㌰ㄾ⁔樍੅名ੑഊ焍ੂ名਱㔮㈲‰⸰〠〮〰‴⸸㈠㈷㠮〰‵㌹⸲㜠呭ഊ㌠呲ഊ㰰〲〰〷搾⁔樍੅名ੑഊ焍ੂ名਷⸶ㄠ〮〰‰⸰〠㜮㌷′㤵⸰〠㔳㐮㜰⁔洍ਲ਼⁔爍਼〲攸〳〱㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊㄲ⸶㔠〮〰‰⸰〠ㄲ⸷㘠㌰㜮㈸‵㌸⸸㌠呭ഊ㌠呲ഊ㰰〰挰〱〰〶㄰〱〰㉤挰〰戰〶搰㉥㠰〰昰〰昰〱〰〰昰〰挰〱搾⁔樍੅名ੑഊ焍ੂ名਱㐮㌶‰⸰〠〮〰‱㌮〴‹㌮〰‵㄰⸹㔠呭ഊ㌠呲ഊ㰰〶搰〱昰㠳搰〰昰㠳搰〲〰〵放⁔樍੅名ੑഊ焍ੂ名ਹ⸵㤠〮〰‰⸰〠㤮〷′㈳⸲㠠㔱㐮㈸⁔洍ਲ਼⁔爍਼〲昶〳〲〲晣〲昹㸠呪ഊ䕔ഊ儍਀

	ОДИН МЕТОД МИНИМИЗАЦИИ ВЕКТОРНО-ВРЕМЕННЫХ ПЕРЕКЛЮЧАТЕЛЬНЫХ ФУНКЦИЙ�㈰〴㌵〰㈰〴㐱〴㐳〴㐵〴㌸〴㐵〰㈰〴㌸〰㈰〴㍤〴㌰〴㐱〴㑢〴㐹〴㌵〴㍤〴㍤〴㑢〴㐵〰㈰〴㌲〴㍢〴㌰〴㌳〴㍥〴㌹〰㈰〴㐱〴㍢〴㌰〴㍤〴㐶〴㌵〴㌲〰㈰〴㌸〰㈰〴㌸〴㌷〴㌲〴㌵〴㐱〴㐲〴㍤〴㑦〴㍡〴㍥〴㌲〰㍡〰㈰〰㌱〰㈰〴㐱〴㐳〴㐵〴㍥〴㌹〰㈰〴㐱〴㍢〴㌰〴㍤〴㌵〴㐶〰㍢〰㈰〰㌲〰㈰〴㐱〴㐳〴㐵〴㍥〴㌹〰㈰〴㌸〴㌷〴㌲〴㌵〴㐱〴㐲〴㍤〴㑦〴㍡〰㍢〰㈰〰㌳〰㈰〴㍤〴㌰〴㐱〴㑢〴㐹〴㌵〴㍤〴㍤〴㑢〴㌹〰㈰〴㌲〴㍢〴㌰〴㌳〴㍥〴㌹〰㈰〴㐱〴㍢〴㌰〴㍤〴㌵〴㐶〰㈰〰㈸〰㌱〰㌱〰㉣〰㌵〰㈵〰㈹〰㍢〰㈰〰㌴〰㈰〴㍤〴㌰〴㐱〴㑢〴㐹〴㌵〴㍤〴㍤〴㑢〴㌹〰㈰〴㌲〴㍢〴㌰〴㌳〴㍥〴㌹〰㈰〴㌸〴㌷〴㌲〴㌵〴㐱〴㐲〴㍤〴㑦〴㍡〰㈰〰㈸〰㌳〰㉥〰㌸〰㈵〰㈹〰㉥〰〰〰〰〰〰〰〰〰〰
	RETSENSIOONID * РЕЦЕНЗИИ�挀　　㜀㔀　　㌀　　　ᙳ㕹〘�㌀㌀　　㘀㘀　　㔀挀　　㜀㔀　　㌀　　　㌀㐀　　㌀㌀　　㌀㔀　　㔀挀　　㜀㔀　　㌀　　　㌀㐀　　㌀㌀　　㘀㄀　　杳⑹〙�晥晦〴㈰〴㌸〴㐱〰㉥〰㈰〰㌲〰㉥〰㈰〴ㄲ〴㐰〴㌵〴㍣〴㌵〴㍤〴㍤〴㌰〴㑦〰㈰〴㌷〴㌰〴㌲
	SISUKORD�RSETE SFÄÄRILISTE TENSORITE KESKVÄÄRTUS
	СОДЕРЖАНИЕ�ጂ僑騆㣛ጂ僛ጂ瀖合䓛ጂ峛ጂ騆僛ጂ棛ጂ탗贆峛ጂ瓛ጂÍ騆棛ጂ胛ጂ合瓛ጂ賛ጂ䃒騆胛ጂ飛ጂバ騆賛ጂ㓓ጂ
	CONTENTS * INHALT�������������������������������������������������������������������������������������
	Untitled�RSETE SFÄÄRILISTE TENSORITE KESKVÄÄRTUS




	Illustrations���7㠰0〰��������⁗堆ࢍ㸈碾⣆İ〰İ〰恘堆䂎㸈䠙댐ႎ㸈��������0〰0〰聛堆碒㸈ࠞ댐ᢒ㸈��������0㐱
	Untitled�㘴㌮〰⁔洍ਲ਼⁔爍਼〰㌳〰ㄱ〰㄰〲摢〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㄰⸸㜠〮〰‰⸰〠㠮㈲
	Untitled�RSETE SFÄÄRILISTE TENSORITE KESKVÄÄRTUS
	Временная диаграмма управляющих сигналов. V Как видно, Доп = 432 мксек.�ഊ儍ੱഊ䉔ഊ㜮㠳‰⸰〠〮〰‷⸹㐠㌵⸰〠㘲㌮㜰⁔洍ਲ਼⁔爍਼〲晥〲昶〲晢〲晦〳〳〲晦〳〱〳っ〲昶㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㘷‰⸰〠〮〰‷⸹㐠㠶⸰〠㘲㐮㜰⁔洍ਲ਼⁔爍਼〲昳〲晦〳〰〳〱〲晦〳〲〳っ〰て㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㠹‰⸰〠〮〰‹⸰㜠ㄳ㈮〰‶㈴⸲㠠呭ഊ㌠呲ഊ㰰㌰〰㉦昰㌰㈰㌰㌰㉦㄰㉦㌰㉦挰㉦㘰㉦攰㉦攰㌰挰㉦㘾⁔樍੅名ੑഊ焍ੂ名਷⸰㤠〮〰‰⸰〠㜮㘵‱㈮〰‶ㄴ⸲㠠呭ഊ㌠呲ഊ㰰㉥攰〱ㄾ⁔樍੅名ੑഊ焍ੂ名ਸ⸴ㄠ〮〰‰⸰〠㠮㔰′㠮〰‶ㄳ⸹㠠呭ഊ㌠呲ഊ㰰㉤搰㌰㐰㌰㄰㉦昰㉦搾⁔樍੅名ੑഊ焍ੂ名਷⸸〠〮〰‰⸰〠㠮㔰‶㌮㜲‶ㄳ⸷〠呭ഊ㌠呲ഊ㰰〰戰〱㐰〱挰〱㤰〱㔰〰挰〱ㄾ⁔樍੅名ੑഊ焍ੂ名ਸ⸱㜠〮〰‰⸰〠㠮㔰‹㠮㈸‶ㄳ⸹㠠呭ഊ㌠呲ഊ㰰㉤攰㉦㄰㌰〰㌰㄰㉦㤰㉦搰㉦㘰㌰㄰〰显⁔樍੅名ੑഊe렺奥㐷奥�奥;奥␻奥䠻奥氻奥逻奥됻奥�ﰻ奥
	Untitled�〲晡〲昵〲昶〰ㄱ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮㠳‰⸰〠〮〰‷⸹㐠㈱㤮〰‶㐳⸷〠呭ഊ㌠呲
	Рис. 1. К выводу формулы электромагнитной волны, прошедшей сквозь плоскую голограмму.�　㘀攀　　　　　愀㐀㈀㔀㐀　搀　愀㌀㜀㈀攀㌀㔀㌀㌀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀㘀㌀㐀㈀　㌀㄀㌀　㌀㜀㈀攀㌀㜀㌀㈀㈀　㌀㈀㌀㠀㌀㠀㈀攀㌀　㌀　㈀　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　愀㌀㜀㈀攀㌀㐀㌀㜀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㜀㈀攀㌀㤀㌀㐀㈀　㌀㄀㌀㈀㌀㈀㈀攀㌀　㌀　㈀　㌀㈀㌀㠀㌀㤀㈀攀㌀㈀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㐀㌀㤀㌀　㌀㈀㘀㘀㌀㠀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀㄀　搀　愀㜀㄀　搀　愀㐀㈀㔀㐀　搀　愀㌀㜀㈀攀㌀㔀㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㜀㈀攀㌀㤀㌀㐀㈀　㌀㄀㌀㌀㌀㜀㈀攀㌀　㌀　㈀　㌀㈀㌀㠀㌀㤀㈀攀㌀㜀㌀　㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㘀㌀㤀㌀　㌀㌀㌀　㍤屵〴㌸屵〴㍤屵〰㉥�
	Рис. 2. Кривые постоянного логарифма интенсивности поля вблизи мнимого изображения.�у.�　㘀攀　　　　　愀㐀㈀㔀㐀　搀　愀㌀㜀㈀攀㌀㔀㌀㌀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㤀㈀攀㌀㘀㌀㐀㈀　㌀㄀㌀　㌀㜀㈀攀㌀㜀㌀㈀㈀　㌀㈀㌀㠀㌀㠀㈀攀㌀　㌀　㈀　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　愀㌀㜀㈀攀㌀㐀㌀㜀㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㜀㈀攀㌀㤀㌀㐀㈀　㌀㄀㌀㈀㌀㈀㈀攀㌀　㌀　㈀　㌀㈀㌀㠀㌀㤀㈀攀㌀㈀㌀㠀㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㐀㌀㤀㌀　㌀㈀㘀㘀㌀㠀㌀攀㈀　㔀㐀㘀愀　搀　愀㐀㔀㔀㐀　搀　愀㔀㄀　搀　愀㜀㄀　搀　愀㐀㈀㔀㐀　搀　愀㌀㜀㈀攀㌀㔀㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀　㈀攀㌀　㌀　㈀　㌀㜀㈀攀㌀㤀㌀㐀㈀　㌀㄀㌀㌀㌀㜀㈀攀㌀　㌀　㈀　㌀㈀㌀㠀㌀㤀㈀攀㌀㜀㌀　㈀　㔀㐀㘀搀　搀　愀㌀㌀㈀　㔀㐀㜀㈀　搀　愀㌀挀㌀　㌀㈀㘀㘀㌀㤀㌀　㌀㌀
	Рис. 3. Относительная интенсивность поля на отдельных осях действительного изображения, параллельных осям Z ( •), * ( ) и у ( ) координатной системы. k 0 = Ко, е= ег = е], р = р].�‰⸰〠㜮㤴‱㜷⸰〠㘴㔮㈸⁔洍ਲ਼⁔爍਼〰㔰〰㔲〰㑦〰㐸〰㐶〰㔸〰㑦〰㐴〰㔵㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㠮〹‰⸰〠〮〰‸⸵〠㈱㤮〰‶㐴⸹㠠呭ഊ㌠呲ഊ㰰〵㘰〵㌰〴戰〴㠰〵㔰〴挰〴㘰〴㐰〴显⁔樍੅名ੑഊ焍ੂ名਷⸹〠〮〰‰⸰〠㠮㔰′㔸⸰〠㘴㔮㈸⁔洍ਲ਼⁔爍਼〰㔷〰㐸〰㔱〰㔶〰㔲〰㔵〰㔶㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㜮ㄹ‰⸰〠〮〰‸⸲㈠㌵㐮〰‶㐵⸲㠠呭ഊ㌠呲ഊ㰰〱㜰〱挾⁔樍੅名ੑഊ焍ੂ名਱〮㈸‰⸰〠〮〰‱〮㐹′㐮㜲‶ㄷ⸲㜠呭ഊ㌠呲ഊ㰰〲㠰〵㐰〵㠰〴㐰〵㜰〴挰〵㈰〵ㄾ⁔樍੅名ੑഊ焍ੂ名ਹ⸹㔠〮〰‰⸰〠㄰⸴㤠㜳⸴㌠㘱㜮㈷⁔洍ਲ਼⁔爍਼〰ぢ〰ㄴ〰ㄱ〰ㄵ〰ㄴ〰っ㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㜴‰⸰〠〮〰‹⸳㔠ㄱ〮〰‶ㄷ⸲㠠呭ഊ㌠呲ഊ㰰〴挰〵㘾⁔樍੅名ੑഊ焍ੂ名ਹ⸲㠠〮〰‰⸰〠㄰⸴㤠ㄲ㔮〰‶ㄷ⸲㠠呭ഊ㌠呲ഊ㰰〵㜰〴戰〴㠾⁔樍੅名ੑഊ焍ੂ名਱〮㌳‰⸰〠〮〰‹⸳㔠ㄴ㔮㜲‶ㄸ⸲㠠呭ഊ㌠呲ഊ㰰〴㔰〴㐰〵㘰〴挰〴㘾⁔樍੅名ੑഊ焍ੂ名਱〮㘰‰⸰〠〮〰‱〮㐹‱㜷⸱㔠㘱㠮㈸⁔洍ਲ਼⁔爍਼〰㔵〰㐸〰㔶〰㔸〰㑦〰㔷㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㐷‰⸰〠〮〰‱〮㐹′ㄲ⸲㠠㘱㠮㈸⁔洍ਲ਼⁔爍਼〰㔲〰㐹㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㄰⸱㌠〮〰‰⸰〠㄰⸴㤠㈲㠮〰‶ㄷ⸲㠠呭ഊ㌠呲ഊ㰰〵㜰〴戰〴挰〵㘾⁔樍੅名ੑഊ焍ੂ名ਹ⸴〠〮〰‰⸰〠㄰⸴㤠㈵㌮〰‶ㄷ⸲㜠呭ഊ㌠呲ഊ㰰〵㌰〴㐰〵㌰〴㠰〵㔰〱ㄾ⁔樍੅名ੑഊ焍ੂ名਱㈮㤹‰⸰〠〮〰‹⸳㔠㈸㤮〰‶ㄹ⸲㠠呭ഊ㌠呲ഊ㰰〲挰〵㜾⁔樍੅名ੑഊ焍ੂ名਱〮㤰‰⸰〠〮〰‱〮㐹″〴⸰〠㘱㠮㈸⁔洍ਲ਼⁔爍਼〰㐶〰㑦〰㐴〰㔵〰㑣〰㐹〰㑣〰㐸〰㔶㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㄰⸱㤠〮〰‰⸰〠㤮㌵″㐸⸲㠠㘱㤮㈸⁔洍ਲ਼⁔爍਼〰㔷〰㑢〰㐸㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㄰⸰㐠〮〰‰⸰〠㤮㘴‷⸰〠㘰㘮㤸⁔洍ਲ਼⁔爍਼〰ㄱ〸㐱〰㔶〰㐸〰㔱〰㔶〰㑣〰㔷〰㑣〰㔹〰㑣〰㔷〰㕣㸠呪ഊ䕔ഊ儍ੱഊ䉔ഊ㤮㐷‰⸰〠〮〰‱〮㐹‶㔮㈸‶〶⸲㠠呭ഊ㌠呲ഊ㰰〵㈰〴㤾⁔樍੅名ੑഊ焍ੂ名਱〮〵‰⸰〠〮〰‹⸳㔠㠰⸷㈠㘰㘮㤸⁔洍ਲ਼⁔爍਼〰㐴〰㔹〰㐸〰㔵〰㐴〰㑡〰㐸〰㔶㸠呪ഊ䕔ഊ儍਀਀�����������������������������������������������������������������
	Fig. 1��ހ���������������������������
	Fig. 2��ހ���������������������������
	Fig. 3�㸈��������������������恱堆킠㸈蠫댐゛㸈
	Fig. 4��㸈��������������������恱堆킠㸈蠫댐゛
	Fig. 5�଑��������������������ႅ堆퀂଑蠫댐゛㸈
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