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1. Statement of the problem. Let u;, m; (k=1,..,N) be positive
numbers such that p; # pu; for k # j. The system of linear equations

N mimje_(”i+"f)x o
pj(x) + Z @i(x) =mje *, j=1,..,N
e S
uniquely determines infinitely differentiable functions ¢y, ..., @y satisfying the
conditions e#«*lp, € L (R), k =1,...,N (see [1-3]). Note that the numbers
—uZ and the functions ¢, (k = 1, ..., N) form complete systems of eigenvalues
and corresponding eigenfunctions of a certain Sturm-Liouville operator with a
reflectionless potential. Reflectionless potentials are connected with a family of
explicit solutions of the Korteweg—de Vries equation, the so-called M -soliton
solutions (see [2]).
The set of all almost periodic functions of the form

b(x) = Z ﬁjei"f" (x ER) (1.1)

j===

where v; € R, B; € C (j € Z) and p; tﬁj for i # j, taken with the norm

Iblaew = > |5;],

j===

is a Banach algebra which will be denoted by APW (see [4]).
Let
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k(D) = (F(D) = e M (t)dt

1
el
be the Fourier transform of a function k € L, (R). W,(R) will denote the
Banach algebra {Fk: k € L;(R)} with the norm ||Fk||y, r) = l|k|l,,r)- The set
of functions A:={a=b+k:b € APW,k € L;(R)}, taken with the norm
llall4 = [Ibllapw + ||I?||W° ®)’ is a Banach algebra and coincides with the direct

sum of the algebras APW and W, (R).

Let a=b+ k€A, k€L, (R), and let b € APW be given by (1.1). We
define the operators Ty(a), Ty (a), T(a): L,(R}) = L,(R,) (R =(0,00),1<
p < o0) by the formulas

T = S fo—v + f kG- 0y,

k_—oo

(T, @y)() —me) f { f k(r)errsgntee= t)dr}go ©Oy(©)de +

Z lgkze”ﬂ/k(p (%) f %(t)y(t) dt +

fe=—00 X=Vg
X=Vk

Py ﬁkZe %, (x) f o (Oy(© dt

k=—oc0
T(a) =To(a) — Tl(a)

where we assume that y(x) = 0 for x < 0.

To(a) is a Wiener-Hopf operator with a symbol a. This fact makes it
possible to find criteria for invertibility and one-sided invertibility of the
operator Ty(a) and to describe its kernel and cokernel. In this work we will
present analogous results for the operator T'(a) which is not a Wiener-Hopf
operator, but has properties close to those of T(a). The function a will be also
called the symbol of the operator T'(a).

2. Factorization of the symbol. The mean value

t
M( ‘Mb) = 11m 215 je‘}“xb(x)dx
—¢

of the function e **b, where b € APW is given by (1.1), equals p; if
A =v; and vanishes if 1 # [vj: j€E Z}. Therefore the Bohr-Fourier spectrum
Q(b) = {2 € R: M(e™*b) # 0} of the function b coincides with the set
{vj: JjE Z}. Let APW* (APW™) denote the subalgebra of all functions b € APW
satisfying the inclusion Q(b) < [0,%) (Q(b) c (—x,0]).

Every function b € APW satisfying the condition

inf[b(D)] >0 (2.1)
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has a right APW factorization
b(A) = b_(A)e* b, (1) (2.2)
where », € R, b € APW_, b]fl € APW, (see [4], [7]). The number 3,
is called the mean motion or the almost periodic index of the function b and can
be computed by the formula

1
= lim = [(arg H)(0) — (arg b)(—0)], 23)

where arg b is to be understood as an arbitrary continuous function on R,
satisfying the equality b = |b| exp(i argh).

The function e "#*bb(1) has a representation of the form

e Mp(1) = e¥PD (1 € R)

with 1 € APW, i.e., the logarithm (1) = log(e ~»*h (1)) exists and can

be written as

Y@= ) e @eR)

k=—x
where 1), (k € Z) are distinct real numbers and ;, (k € Z) are nonzero
complex numbers satisfying the condition

i [Pl < oo.

k=-w

The functions b, in (2.2) can be chosen in the following way:

b_(x) = exp Z Pethr |, b,(x) =exp Z P et |,
Ar<0 720
Let S:L,(R) » L,(R) be the singular integral operator defined by the
formula

y(s) ds
s—t

O =— [

where the integral is to be understood in the Cauchy principal value sense,
and let Py = %(1 + S). Then

(x + )P, (xi_l_l ¢) - Z e 4 z Yt

Ay20 A,<0
1 .
i — Lﬁkx _ 2 Ak
o ()= 3 e S e
A<0 A <0

(see [4]). Since the functions b, are determined up to a constant multiple,
we may choose

1
by(x) = exp ((x + )Py (x n 1,[)))

Let
W(R) :=C+ Wy(R) ={c+ Fk:c € Ck € L;(R)}
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be the Wiener algebra on R. W(R) is a Banach algebra with the norm
lle + Fkll = [cl + llkllL, ry (see [4]).
Consider also the algebras
WE(R) = {c+ Fk:c € C,k € L;(R), k(x) = 0 for + x < 0}.
Every function d € W (R) satisfying the condition
Inf [d(t)] >0 (2.4)
has a Wiener-Hopf factorization in the algebra W(R), i.e., it has a
representation of the form
d(x) = d_(x)(r(x))*ad, (x), (2.5)
where d*l e W~ (R), di' e W*(R), g €T and
r(x) = (x —i)/(x + i) . The integer », is unique and can be computed by the
formula

g = % (argd (+) — argd(—)). (2.6)

The function r~*dd has a logarithm in W (R), i.e., there exist ¢, € R and
g € L;1(R) such that r=*dd = exp(cy + §).
The functions d_ and d, in (2.5) can be determined by the formulas

dy = exp ((x + )P, < ! (co + g(x))>>.

x+1i
Moreover, the equalities

G+ Py (= (e + §0N) = o + f eSk(s)ds + F(r,.9) (%),
1 Bw
(x + )P (x — (co + g‘(x))> = - f e’k(s)ds + F(x_g)(x)

—0

hold, where y, (y_) is the characteristic function of the set R, (R_
:= (—o0,0)) (see [4]). The last two formulas, together with the fact, that d are
determined up to a constant multiple, show that the functions dy can also be
determined by the equalities

dy = explc + F(x4q)],  d- = exp[F(x-g)].

Consider the subalgebras A, := APWE + W*(R) of the algebra A. It is

known that every function a € A satisfying the condition

XER
has a factorization of the form
a(x) = a_(x)e™*(r(x))“a, (x) (2.9)

with s, € R, #4 € Z, af' € A, and a®' € A_ (see [7)).

Assume that the condition (2.8) is satisfied for the function a = b + k
where b € APW and k € L;(R). Since (2.8) implies (2.1) (see [7]), hence the
function b is invertible in APW. Decompose a into the product a = bd where
d=1+b"1k. Since Wy(R) is an ideal of the algebra A, hence d € W (R).
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(2.8) implies the condition (2.4), too. It follows that the numbers 3, and 3, in
(2.9) are uniquely determined by the formulas (2.3) and (2.6); the functions a4
are uniquely determined by the formulas ay = by d,, (2.2) and (2.5).

The next theorem reveals the fundamental importance of the condition
(2.8) in the behavior of the operator T (a).

Theorem 2.1. Let a € A. The operator T(a) is normally solvable if and
only if the condition (2.8) is satisfied.

3. Main results. Define the operators X;,XK; : L,(R,) — L,(R,),
1 < p < o by the formulas

[ee]

(R = y@) + ) mye s [ gDy,
k=1

(Foy) (x) = y(x) + Z My Pr (%) j e Mty (T)dT.
k=1 p

From now on, the condition (2.8) is assumed to be satisfied; the numbers
"y, #q and the functions a, are assumed to be determined by (2.9). Note that
r € W(R) c A and the operator T, (rk) (k € Z) coincides with the Wiener-
Hopf operator with a symbol r¥ (see [7]). Furthermore it is assumed that the
operator T(a) acts in the space Ly (R,), 1 < p < o and the equation

T(@)y = f G.1)
is considered in the same space.

Theorem 3.1. If 3, > 0, then the operator T(a) is left invertible. In order
that the equation (3.1) be solvable, it is necessary and sufficient that the
following conditions be satisfied:

a) The function Ty(aZ )X f vanishes on the interval [0,x,] for x4 = 0.
Moreover, if gz > 0, then

f the Y (T(a=H)K, H)()dt =0, k=0,..,%5—1. (3.2)
b)O For ng < 0, the restriction of the function et (Ty(r~*@)Ty(aZ1)F, f)(t)
to [0,34] is a polynomial of degree — x4z — 1.
Theorem 3.2. If x;, < 0, then the operator T(a) is left invertible. For
1y = 0, the kernel of T (a) consists of all functions of the form
K, To(az DT (r ") g,

where g is an arbitrary function in L,(R,), vanishing on the interval

(- #p, 00) and satisfying the additional conditions

fg(t)tje_tdt=0, j=0,..,15—1
0
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forng > 0.
For 1y < 0, the kernel of T (@) consists of all functions of the form
H,To(azH)(g + q),

where g is an arbitrary function in Ly(R,), vanishing on the interval
(- y, 00), and q is a polynomial of degree at most —x 5 — 1.

Theorem 3.3. Let ), = 0.

a) The operator T(a) is invertible for ¥z = 0 and

(T(@) " = K;To(az)To(a=)%,.

b) For ng > 0, the operator KyTo(a7z)To(r d)Ty(aZ1)K, is a left
inverse of T(a), and equation (3.1) is solvable if and only if conditions (3.2)
are satisfied.

¢) For ng < 0, the operator KyTo(az)To(r *)Ty(aZ1)F, is a right
inverse of T(a), and the kernel of T(a) consists of all functions of the form
K,To(azl)q, where q is a polynomial of degree at most —xg — 1.

Acknowledgements. This work was supported by Science Committee, Mi-

nistry of Education and Science of Armenia within the framework of the joint
research given to YSU-SFU-16/1.

! FernUniversitit in Hagen, Germany

e.mail: hayk.asatryan@fernuni-hagen.de, asatrianh@gmail.com
2 Yerevan State University; Institute of Mathematics of NAS RA

e.mail: armen.kamalyan@ysu.am, kamalyan armen@yahoo.com
3 Yerevan State University

e.mail: m_karakhanyan@ysu.am, m_karakhanyan@yahoo.com

H. A. Asatryan, A. G. Kamalyan, M. I. Karakhanyan
On a Class of Integro-Difference Equations

We consider a class of integro-difference equations which, by their solvability
properties, are close to the Wiener-Hopf equation with the symbol given as the sum of
an almost periodic function expanding in an absolutely convergent Fourier series and a
Fourier transform of the function summable on the whole axis.

Z. U. Uuuninpyuiiy, U. 2. Ludwjui, U. b, Ywpupwiyub
Punbkgpujuwnupphpuljuihtt humjwuwpnidubph vh guuh dwuhb
“Yhunwplynud E htnbgpuyuunwuppipuuyhtt hwjwuwnpnudubph nwu, npntp (nt-
Shjhnipjut hwnlnipniiitpny dnwn G dhubp-Znydh hwjuwuwpdwip, nph uhdynip

ubpuyugynud t dniphth pugwpdwl qniquubtwn swppny, hwdwpuw wupphpuu

dnrughuyp b wnwugph Ypw hwbipugniudwpbih $niulghuygh dniphkh dhwthnpnipyui
gnidwnh nkupny:
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A. A. Acarpsn, A. I'. Kamansu, M. . Kapaxansin

00 o1HOM KJ1acce MHTErPaJibHO-PA3HOCTHBIX YPABHEHUH

PaccmaTpuBaeTcs Kilacc MHTETpajbHO-Pa3HOCTHBIX YPaBHEHUH, OJIM3KUX 10 CBOM-
CTBaM pa3pelIuMOCTd K ypaBHeHHIO Bunepa — Xorda, ciMBOI KOTOPOTO MpeACTaBIs-
eTcsl B BHJEC CyMMbI HOYTH NEPHOANYECKON (DYHKIMH, pasiararomeiics B aOCOMOTHO
cxomsmuiics psin @ypee u mpeodpazoBanus Pypre cyMmmupyeMoi Ha OcH (GyHKINH.
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Introduction. Backwards proof search and theorem proving with a
standard cut-free system for the propositional fragment of minimal logic is
inefficient because of three problems. Firstly, the proof search is not in general
terminating caused by the possibility of looping. Secondly, it might generate
proofs which are permutations of each other and represent the same natural
deduction. Finally, during the proof some choice should be made to decide
which rules to apply and where to use them.

The sequent system GM™ for minimal logic was introduced in [1]. GM™ is
a permutation-free sequent system; it avoids the problems of permutations in the
cut-free sequent system of Gentzen. This removes the second of the problems.
But notice that permutations are avoided in GM ™~ by a focusing method — seve-
ral choice points are removed. That is, GM ™ partly addresses the third problem
and hence is advantageous as a system for theorem proving. However, the naive
implementation of GM ™~ will lead to the possibility of looping.

Some looping mechanisms have been considered earlier in [2-4].

In this paper following [2] the history mechanism is developed in two ways
and applied to GM~. Each of the constructed systems has advantages and
disadvantages.

2. Systems with history mechanism. Further in the text we follow well
known definitions of a formula, sequent, proof, context, stoup, equivalence of
the systems as in [2, 5].

One way to prevent loops is to add a history to each sequent. The history is
the set of all sequents that have occurred so far in a proof tree. After each
backwards inference the new sequent (without its history) is checked to see
whether it is a member of this set. If it is we have looping and we backtrack. If
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not the new history is the union of the new sequent (without its history) and the
old history, and we try to prove the new sequent, and so on.

A, lT'=>B: ¢ » I'=>B;H »
_— (DRI),tjAéf _ (JR,),nger
I'=>ADB:H I'=>ADB:H -
Al=> L e I's1.H
- (—-Rl),ifAEF — (—-RJ,:}"AEF
Fr'=-A:H I'=s>-A.H -
B
I'=A;(C,H) TI'—CH .
(oL),if C¢H
ADB
I'—C:H
'=A;(C,H) .
— (=L),if C¢H
r—C.H
A B
Ir—C: H I r—co.H I
AAB (A 1) AAB (A ")
r C: H r—«C H
I'=>A:H TI=B:H
(AR)
I'=>AAB.H
A, Il’'=>C;e B.I'=>C;¢ )
(vL),if A BgrI'
Av B
I'r—C;H
I'=AH I'=>B:H
S (v A (v
I'=>AvB,H I'=>AvB,H -
A
A, r'—B;H I'sA: (AH)
— (0) — (1) — (ax)
A.I'>B;H r—sa-H r=aH

* B is either a propositional variable, L or a disjunction .
A, B, Care formulae. I', H are sets of formulae.

B. I is shorthand for {BYu T .

Fig. 1. The propositional system SwMin.
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A.I'=B; |B} _ Al=1:{L1} .
————— (oR,),if AgT —————— (-R,).if Agr
I'sADB.H I's-ATH
I'=B; (B.H)
————— (oR,).if Ael, BgH
I'=A>B;H -
I'=>1:;(L1L.,H
I=1:1.0) (—|R,,), if Ael', L ¢H
I'=-A:H -
B
I'sA; (ALH) TI'—CH
(DL),if A¢H
ADB
r——«C H
I'sA, (AH) .
— (~L),if A¢H
r—C, H
A B
r—C, H L r—C,H I
ANB (A l) ANB (A 2)
—(C:H I'—C H
I'=A; (AH) I'=B;,(B,H) "
(AR),if AB&H
I'=sAAB,H
A, I'=C;{C} B.Ir'=C;{C} o
- (vL),if A\BgrI
AV
I'—C.H
I'sA: (AH I'=B;, (B,H
#(VRI)-I:){A&H #(VR,),U'Bﬁﬂ
I'=>AvB.H I'>AvB.:H -
A
A, '—B; H . I'=sA. (AH)
—— (O) — (1) —— ()
A, =B, H r l>A;H I—A: H

* B is either a propositional variable, L or a disjunction .
A, B, Care formulae. I', H are sets of formulae.

B, I' is shorthand for {BYUT .

Fig. 2. The propositional system ScMin.

The approach requires lots of sequents to be stored and on every step the
list should be used for specific checkings. All that is quite inefficient as the
sequents being stored contain much more information than actually needed to
proceed. To prevent looping we can keep few information and satisfy the
requirements.

The main idea behind to reduce the history and check the loops is the fact
that only goal formulae need to be stored. The rules of GM™ are such that the
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context cannot decrease; once a formula is in the context it will remain in the
context of all sequents above it in the proof tree. For two sequents to be the
same they obviously need to have the same context. We may empty the history
every time the context is extended, since we will never get any of the sequents
below the extended one again. Goal formulae are the only ones to be stored in
the history. If we come across a goal already in the history we have the same
goal and the same context as another sequent, that is, a loop.

There are two slightly different approaches to doing this. There is the
straightforward extension and modification of the system which we shall call a
SwMin, and there is an approach which involves storing more formulae in the
history, but that detects loops more quickly. This we will call as ScMin, and the
implementation is in some cases more efficient than the SwMin.

In scope of considered systems sequent I' = C; H has context I', goal C,

history H and no stoup, and sequent I —’C H has context I', goal C, history H
and stoup A. When the history has been extended we have parenthesised (C, H)
for emphasis, while by € we denote empty history. The SwMin system is
displayed in Figure 1, and the ScMin system in Figure 2.

The proof of introduced systems equivalence is done in two stages.

Theorem 2.1. A sequent Sis provable in GM~™ if and only if S;¢ is
provable in SWMin/ScMin (without *).

Proof. The <direction is straightforward.

To prove the =direction we take an GM™ proof tree and use it to build a
SwMin/ScMin proof tree.

We start at the root, ' = A in GM~ and we have root I' = A4; {4} in
SwMin/ScMin.

Given a fragment of GM~ proof tree with corresponding fragment of
SwMin/ScMin proof tree, we look at the next inference in the GM™ tree. We
have a recipe which we can use to build a fragment of SwMin/ScMin proof
tree corresponding to a strictly larger fragment of the GM ™ proof tree.

As proof trees are finite, this process must be terminating.

Theorem 2.2. The system SwMin/ScMin with condition = placed on rule
(C) isequivalent to SwMin/ScMin without the extra condition.

Proof. The «<direction is trivial.

To prove the = direction, we first prove that GM~ and GM~ with (*)
condition on the weakening rule are equivalent. This is done by a simple
induction on the depth of the proof and on complexity of formulae.

For any SwMin/ScMin (without *) proof that doesn’t satisfy *, we can
consider it as an GM~ proof. Then we can find an GM™ proof satisfying *.
Using the procedure in the proof of theorem 2.1, we can build an SwMin/
ScMin (with *) proof tree.

Theorem 2.3. The system SwMin/ScMin and GM ™~ are equivalent.

Proof. The proof immediately follows from theorem 2.1 and 2.2.

3. Conclusion. Two systems for propositional fragment of minimal logic
(SwMin and ScMin) which are slightly different are introduced. Both systems
are based on the idea of adding context to the sequents. In one system, SwMin,
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the history is kept smaller, but ScMin detects loops more quickly. The heart of
the difference between the two systems is that in the SwMin loop checking is
done when a formula leaves the goal, whereas in the ScMin it is done when it
becomes the goal.
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H. R. Bolibekyan, A. R. Baghdasaryan

On Some Systems of Propositional Minimal Logic
with Loop Detection

There exists different systems of I. Johansson's minimal logic. Looping is the main
issue in one of the Gentzen style system. One way to detect loops is adding history to
each sequent though it is insufficient. We have illustrated the use of the two history
mechanisms for minimal propositional logic. The two systems both have their good
points. The SwWMin system is efficient in terms of storage and checkings required by its
history mechanism. The SctMin system is efficient in that it detects loops as they occur,
avoiding unnecessary computations.

Z. [r. Pojhphljjul, U [} Punnuuwupub

8hYyjnh huynuwpkpnuing dhthdwy npudwpwimipjui
wunypuyht npny hwdwljupgph dwuht

8nhwtiunth dhthuw] wpwdwpwinipyut hwdwp gnmipinit nitkt wwppbp hw-
dwlupgbp: Zkughlywi wihwyh npny hwdwlwpgbpnud hhdtwlwh fjungpugnn & ghyp:
8hhitph hwjntwpbpdwt nwwppbpuljubphg b «quundnipyuiy wkjugnidp jnpupui-
sinip uklykuuht, npp jutinph (hwupdtp nwsnud sh wnwjhu: Uhthdw) npudwpwuinipjut
Epynt wunypuyhtt hwdwljwupg «guundnipjuiy Ukjuwithquny ghunnwplws L, npnughg
mipupwiyniplt nith hp wnwybnipnibubpp: SwAZin-p wpynibwybwn £ hhonnnipjut
oquiuugnpsdw b uwpynn unnignidubph wbkuwblynihg, hull SeMin-p hwynbwpk-
poud £ ghljjtpp wth Jun thoynud:

O. P. boauoOeksin, A. P. bBarnacapsn

O HEKOTOPBIX cUCTEMAX MUHUMAJILHON MPONO3UIIHOHATbHOMI
JIOTMKM C BbISIBJIEHHEM HIMKJIOB

CyIIeCTBYIOT pasIMYHble CHCTEMBI MHHHMANBHO# Jornku Moranccona. B Hexo-
TOPBIX I'CHIEHOBCKUX CHUCTEMax LIMKIIBI SIBISIOTCS OJHOW M3 OCHOBHBIX Ipobiem. [lo-
0aBJIeHHE «MCTOPUM» — OJIUH U3 TTOIX0/I0B 00OHApY)KeHHs IMKia. PaccmarpuBatoTes e
CUCTEMbl MHUHUMAaJbHOW MPONO3UIHOHAIBHON JIOTHKH C JOOABJICHUEM «UCTOPHI.
Kaxxnas u3 paccMaTpuBaeMbIX CHCTEM HMEET CBOM MpenMyinectBa. SVMin addextrBHa
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C TOYKHU 3PCHHUA HUCIIOJBb30BAHUA MAMATH U JOMOJHUTCIbHBIX ITPOBEPOK. XMin BeIsB-
JIACT UKJIbI Ha Ooitee PaHHUX CTaausAX 0e3 JOIIOJITHUTCIIbHBIX BBIYKCIICHUH.
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1. Introduction. The investigations of the propositional proof complexity
are very important due to their relation to the main problem of the complexity

theory P=NP_ One of the most fundamental problems of the proof complexity
theory is to find an efficient proof system for propositional calculus. According

to the opinion, a truly «effective» system must have a polynomial size P(N)

proof for every tautology of size M. In [1] Cook and Reckhow named such a
system a super system. They showed that if there exists a super system, then
NP = coNP

It is well known that many systems are not super. This question about
Frege systems, the most natural calculi for propositional logic, is still open: the

trivial exponential upper bounds and only Q(I’]2) lower bound of proof sizes

and Q(N) lower bound of proof steps for tautologies with the length n were
known for Frege systems . Resently the super-linear lower bound for proof steps
has been obtained in [2], where some super-quadratic lower bound for proof
sizes has been announced as well. Now we prove that the lower bound for proof

sizes of some sequence of tautologies ¢, is Q ( I, Iog,’( 19, 1)) in every

Frege system.

2. Preliminary. 2.1. Some properties of Frege systems. We shall use the
well known notions of propositional formula, subformula of formula and
tautology.

We shall use also the generally accepted concepts of Frege system [1]. A
Frege system F uses a denumerable set of propositional variables and a finite,
complete set of propositional connectives. F has a finite set of inference rules,

defined by a figure of the form AA Ay (the rules of inference with zero
B
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hypotheses are the axioms schemes); F must be sound and complete, i.e., for
each rule of inference A%--An every truth-value assignment, satisfying
B

AA ...A,, also satisfies B, and F must prove every tautology.

We use also the well-known notions of proof and proof complexities. The
proof in any system F (F -proof) is a finite sequence of such formulas, each
being an axiom of F, or is inferred from earlier formulas by one of the rules of
F. Note that every F -proof has an associated graph with nodes, labeled by
formulas, and edges from A to B if formula B is the result of applying of
some inference rule to A (perhaps with another formulas).

For a proof we define t -complexity to be its length (= the total number of
different proof formulae) and l-complexity to be its size (= the total number of
logical connectives occurences in proof). The minimal t -complexity of a
formula @ (I -complexity of a formula @) in a proof system F we denote by
tf; (li)_

. . : A A

For our consideration the inference rule modus ponens

B
key role. The formula A (ASB) is called small (big) premise of modus ponens.

Let us recall the notion of right-chopping proof, introduced in [3]. For
Intuitionistic and Minimal (Johansson’s) Logic the following statement is
proved:

If the axiom F, 5(F,>(...o(F,>G)..) and the formulas F,F,,...,F,

are used in the minimal (by steps) derivation of formula G by successive
applying of the rule modus ponens, then m<2,

i.e. the length of corresponding graph branch, going from each node,
labeled with the rule modus ponens application result to node, labeled with big
premise, is no more than 2 . Such graph and hence, the corresponding proof are
called 2-right-chopping.

The analogous statement for classical Hilbert style systems is not valid,
but for a Frege system F we can prove some generalization of this statement.

Definitionl. A proof with only modus ponens rule is called m-right-
chopping if the length of corresponding graph branch, going from each node,
labeled with the rule modus ponens application result to node, labeled with big
premise, is no more than m.

Definition 2. If some axioms scheme B of the system F is in the form B;>
(B22 (...(Bx2Bk+1)...)), where each B; (1<i<k+1) is some formula and the main
logical connective of By, is not D, then k is logical depth of B.

Definition 3. Maximum of logical depths of all axioms schemes in the
Frege system F is called logical depth of F and is denoted by 1d(F).

Lemma. For every Frege system F there is some constant r and some
Frege system F’ with only modus ponens rule such that every F-proof of a
formula @ can be transformed into r-right-chopping F-proof of ¢ with no

=F play the
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more than linear increase both of t-complexity and I-complexity of original #-
proof.

Proof. Axioms schemes of F’ are all axioms schemes of F and formulas
A; D (Az > (..(4,, @2 B) )) for every inference rule AufzAm (for modus
ponens also, if it is one of the rules of F) . The inference rule is only modus

ponens. Every F-proof can be transformed into F’-proof as following: each
A1Ay .. Am

application of inference rule replace by sequence of formulas A; D

(A2 o (..(4, 2 B) ...)), (Az > (..(A, @ B) ...)), ..., (A, 2 B) and by
successive applying of the rule modus ponens to formulas A4, A4,, ..., A,, as
small premises and pointed formulas as big premises we prove the formula B in
the system F. So, every group of the formulas A, Ay, ..., A,,, B is permit with
the mnew formulas. If we take r=1d(F"), then it is obvious, that each F'-proof is
r-right-chopping and tzs' < tj; (r+1)and lf;'slg (r+1),

The above described Frege system F is called right-chopping image for
the system F.

Definition 4. The set of formulas A,;,4,,...,4,,B and A; D (A2 )
(..(A,, > B) ...)), (A2 5 (...(4,, 2 B) ...)), ..., (A;, D B) is called the bloc
of right-chopping image F, corresponding to inference rule % of F.

2.2. Essential subformulas. For proving the main results we use also the
notion of essential subformulas, introduced in [4].

Let F be some formula and S (F) be the set of all non-elementary sub-
formulas of formula F .

For every formula F , for every ¢ € S (F) and for every variable P the

result of the replacement of the subformula ¢ everywhere in F by the variable
P is denoted by F”.If p& S (F), then F is F .

4
We denote by Var(F) the set of variables in F

Definition 5. Let P be such a variable that pgVar(F) and ¢ € S (F)
for some tautology F . We say that ¢ is an essential subformulain F iff F )

is non-tautology.
We denote by ESSf(F) the set of essential subformulas in F . If F is

minimal tautology, i.e., F is not a substitution of a shorter tautology, then
Essf(F)=S(F).

It is not difficult to see, that if formula B is modus ponens application
result to formulas A and ASB, then each formula from Essf(B) is essential either
in A or in ASB and therefore the number of essential subformulas of B is no
more, that the sum of essential subformulas numbers both of A and of ASB.

In [4] the following statement is proved.
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Proposition. Let F be a minimal tautology and ¢ € ESSf(F), then in

every F-proof of F subformula @ must be essential either in some axiom,
used in proof, or in the formula A;2(A;D(....(A, DB)...)) for some inference

rule AA Ay
B used in proof.

Remark. It is obvious, that each essential subformula of a formula, proved
in a Frege systems only with modus ponens rule, must be essential at least in
one of axioms, used in proof.

Definition 6. Let M be some set of essential subformulas of tautology F. If
no one formula of M is a subformula of some other formula from M, then M is
called an independent set of essential subformulas of F.

2.3. The main formulas. By |@| we denote the size of a formula ¢,
defined as the number of all logical signs entries. It is obvious that the full size
of a formula, which is understood to be the number of all symbols is bounded
by some linear function in |¢]|.

The main tautologies of our consideration are ¢, = TTM i where

™™, = v &7, Vi, Py

(o) .,an)eE”

It is not difficult to see that | ¢, [=N2*". Let’s denote y) =V p;',

where 0 =(0,,...,0,) and for some assignement of parentheses ¢, will look
like this:

n_ . n_ . n_ .
®n =&?:11 '//;1 V(&?:ll '//;2 V(---V&?:ll V/Jzn)---)
where:
n_ ; n_
&?:11 W;k :(‘//;k & (‘//jk & (.. & l//j_k ..
It is easy to see that the set M of subformulas v, pi(jTi is an independent

set of essential subformulas of @,.

In [2] is proved, that for every Frege system F t, = Q(23™).
3. Main result. The main results of the paper is the following statement.

3
Theorem. For any Frege system F lZ;n: Q (lolg(p;l|l(p |)'
2 n

Proof of the theorem is based on the following auxiliary statements.

Let F be some tautology and F be a Frege system, then

1. if M is an independent set of essential subformulas of F, then the size of
every its F-proof is more, than the sum of sizes for all proof occurences of all
formulas from M;

2. after the first occurence of some formula from Essf(F) in the smallest by
size F-proof it must remain until the end of proof;
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3. the number of essential subformulas of each axioms of F is no more,
than some constant C, and therefore the number of essential subformulas of F in
every bloc from right-chopping image F’ can added with no more, than c;

4. the size of proof can be smaller, if in every step of proof no more, than
one essential subformulas is added.

So, we have

= m23" =2 +n@2¥" -2" - 1) +n(2"-2"-2) + -
+n(22" + 1) + n2?")
=nR"™+ 2"+ 1) + -+ (23" = 2M)))
= (n(1+2++ @ -2"
—(1+2+ -+ (2" - 1))))
= 0(n((2*" -2 - (2")%))
= 0(n(2°" — 2+ 2% + 22 — 2%1)) = G(n2°™)

n224n n22n 2, 3
_ 9< _ ): 9<I¢nl 2I<pnl> _ 9< Iw;ll >
n n n log,”|@nl

Use the rezult of Lemma, we obtain
|(Pn|3
iz o (o)
Pn logz%|@n|
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The trivial exponential upper bounds and only Q(n’) lower bound of proof sizes
and q(n) lower bound of proof steps for tautologies with the length n were known for

Frege systems. Recently the super-linear lower bound for proof steps has been obtained
by first coauthor (with Armine Chubaryan and Arman Tshitoyan). Now we prove that in
every Frege system for some sequence of tautologies the lower bound for proof sizes is
super-quadratic in the lengths of tautologies.
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U.. U 2nipwpjub, Z. U frudwqub

Iptqth hwdwljwpgtpnd wpnwsmdutph Epljupnipniautph
unnphi quuwhwnwlwiitiph Jepupbkpyuy

dntigkh hwdwlupgtpnid n Epupnipjudp tnytwpwinipniuubph hwdwp hwyn-
uh tht Jbphtt gmgswyhtt quwhwwnwliwip b dhuy Q(n’) uwwnnphtt ghwhwnwluip
wpunusdwt kpjupmipyut hwdwp nt ony vnnpht qhwhwnwljuip wpnwsdwh puy-
1Eph hwdwp: dbpobpu wnwghtt hwdwhbtnhtiwlh (Updhtuk 2nipupyuih b Updwt &h-
unnjuith hwdwhbnhtiwlnipjudp) Ynnuhg vnwgyt) kp uniybp-qduyhtt quwhwnwluh
wpuwsdwb puyikiph hwdwp: Uydd dhup wywgnigh) Gup, np tnyhwpwinipnibbph
npnpwljh hwonppuljutinipjutt hwdwp wpunwsmdubph Epwpnipnitubph unnph
quwhwwnwlwip untybp-punwlniuwght £ dpkqbh mupupwsinip hwdwljupgnid:

A. A. Uybapsn, A. A. Tamazsn

O HMKHUX OLIEHKAX JIJIMH BHIBOJ0OB B cuctemax ®dpere

I[J'ISI CHCTEM CDpere OBUIM U3BECTHBI JIUIIL TPUBHUAJIBHBIC SKCIIOHCHIHAJIbHBIC
BCPXHHUC OLICHKH M TOJbBKO ((n) HWKHAA OLCHKA AJIs1 KOJIHMYECTBA IIAaroB M TOJIBKO

Q(n’) HIOKHSSL OLIEHKa ATl JJIMH BBIBOJOB TaBTOJIOTHH JmMHBI N. HemaBHO mepBbIM

coaBTopoM (coBMecTHO ¢ ApmuHe UybapstH 1 ApmanoMm UutosHOM) OBLTA IOTydeHa
cylepiuHeHas OleHKa Ui KOJNMYeCcTBa IIaroB BEIBOJOB. B Hacrosmeir padore mis
HEKOTOPOH TOCIeIOBATEIEHOCTH TaBTOJOTHH TIONyYeHa CYIEPKBAaIpaTUYHAS OICHKA
JUTMHBI BEIBOJIOB B JII000# cucteme Ppere.
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(ITpencrasneno 30/V 2019)
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W3BectHO [1], 9YTO mpU OTCYTCTBUM BHEIIHETO MAarHUTHOTO MOJIS B JBYX-
CIIOMHOM cpene (MOIyIPOCTPAHCTBE) BCETIa MOXHO BO30YKIATh MOBEPXHOCT-
Hy10 BoJIHY JIsiBa, CKOPOCTH KOTOPOM MEHbIIIE CKOPOCTH OOBEMHBIX MOIEpey-
HBIX BOJIH B TIOJUIOKKE M OOJIbIIIE CKOPOCTH YKa3aHHBIX O0BEMHBIX BOJIH B CIIOE.
Hactosmast pabota mocBsieHa BONpOCaM CYIIECTBOBAaHHS H  XapaKTepa
pacIpocTpaHeHusl MOBEPXHOCTHOM MarHuTOyHnpyro BonHbl JIgBa B ciydae
MarHUTOCTPUKIIMOHHOTO CJIOSI M HJICATBHO MPOBOIAIICTO (hepPOMArHUTHOTO
MOJTyIIPOCTPAHCTBA. Y CTAHOBJIEHO, YTO €CIH Cpela HaXOIUTCH B MarHUTHOM
MoJIe U €€ Marepuan o0anaeT MarHUTOCTPUKIIMOHHBIMH CBOWCTBAMH, TO: a)
COXpaHsEeTCs BBHIIICYKAa3aHHBIA XapaKTep CYIIECTBOBAHUS U PACHpPOCTPAHCHUS
MTOBEPXHOCTHOHN BOJIHBI, a MIPUCYTCTBHE MATHUTHOTO IIOJISI HIMEET TOJBKO KOJIH-
YECTBEHHOE BIHUSHUE; 0) B cpeiie OyIeT pacIpOCTPAHITHCSI HOBBIM THIT TTOBEPX-
HOCTHBIX MarHUTOYIPYTHX BOJH, OOYCIIOBJICHHBIA HCKIIOYUTEIHFHO MAarHHUTO-
CTPUKIIMOHHBIM CBOHCTBaM Cpe/ibl. Y CTAHOBJIICHO TaKXke, 4To (ha30Basi CKOPOCTh
HOBOY MTOBEPXHOCTHON BOJIHBI MEHBIIIE CKOPOCTH OOBEMHBIX ITOTIEPETHBIX BOIH
B MaTepHUaIe CJIOsI U BOJTHA PACIIPOCTPAHSIETCS C TUCIIEPCUEH.

1. HocTranoBka 3agaum. PaccMOTpuM ABYXCIIOMHYIO MarHUTOYHPYTYIO
Cpemy, COCTOAIIYIO0 M3 JUAJICKTPUUIECKOTO MAarHUTOCTPUKIIMOHHOTO CJOS IIO0-
CTOSIHHOM TOJIIIMHBI /1, JIEXKAIIEro Ha yIpyroM, MarHHTOMATKOM (eppomar-
HUTHOM TIOJIyTIPOCTPAHCTBE, MaTepHal KOTOPOTO ABISETCA HIEaNbHBIM IIPO-
BOJHUKOM.

[IpsiMoyronpHas AekapToBasi cCUCTEMa KOOPAMHAT x,X,X, BbIOpaHa Tak, 4To

KOOpJIMHATHAs IJIOCKOCTh XX, COBIAZAaeT C IUIOCKOCTBIO pasfenia, a oCb X,
HarnpasJieHa B ITy0b [1OJyIIPOCTPAHCTBA.
I[Ipeanonaraercs, 4To 06IaCTh X, < —/ SBISETCS BaKyyMOM, a TPaHHIA
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clIosa X, :—h CBO60,[[H.':1 OT BHCIIHEH MEXaHHYCCKOMH Harpysku. Paccmar-

puBaeMasi MarHUTOYIpyras CUCTEMa HAaXOJUTCA BO BHELIHEM CTallMOHAPHOM
MarHiTHOM TI0JIe, KOTOPO€ B OTCYTCTBHE (ePPOMArHUTHOTO Tella XapaKTepH-

3yeTCs BEKTOPOM HAIPSHKEHHOCTH F]O(O, 0,H,), rae H, =const. Bennuunsl,
OTHECEHHEBIE K 00JaCTH ClIos (—h< X, <0), OyneM oTMe4aTh MHICKCOM «1»,
OTHECCHHBIC K MOJYNPOCTPAHCTBY (Xz >0) — HHAEKCOM «2», OTHECEHHBIEC K
obacTy BaKyyMa (x, < —h) — HHIACKCOM «e».

B stmx YCIOBUAX HAIIPSAXKXECHHOCTh MArHUTHOTO IIOJA HEBO3MYIICHHOI'O
COCTOSAAHUSA BCHOOY (B BaKyyMe€, B CJIOC U B HOJ'IprOCTpaHCTBe) COBIIagacT C

HAIMpsAKEHHOCTBIO 3aJaHHOT'0 MArHUTHOTO II0JIA HO' bonee TOr0, IMOCKOJIbKY

HO napauiCjibHa I'paHULC TNOJYIIPOCTPAHCTBA U TOBEPXHOCTAM CJI04, TO KOM-
TMOHCHTBI TCH30pa HaHpH)KCHI/II\/'I MakcBeniia Ha MOBCPXHOCTAX pasaciia dB-
JIAIOTCA HCIPCPBIBHBIMU U ITO3TOMY IMOBCPXHOCTHBIC CHUJIBI MATHUTHOT'O MPOUC-
XOXKOCHUSA PaBHBI HYJIIO. Hy.]'I}O PaBHBI TaKXeE 00BEMHBIC CHIIBI MAarHUTHOI'O
MPOUCXOXKIACHUSI B HCBO3MYIUICHHOM COCTOSHHUU, T.K. HO nocrosaHas. Ciie-

AOBATCIIbHO, B HCBOBMYIICHHOM COCTOAHUH HNPUCYTCTBHUEC pacCCMAaTpUBACMOI'O
MAarauTOAKTUBHOT'O TCJIa HE MCHACT MAarHuTHOC I1OJIC BO BCEM IIPOCTPAHCTBE, U,

BO-BTOPBIX, IIO[ JICUCTBHEM HEBOBMYIICHHOI'O MAarHUTHOI'O IIOJA B TEJIC
0

BO3HHUKAIKOT TOJIBKO HWHAYHHWPOBAHHBIC HANPSAKCHUA Slj , KOTODPBIC SABJIAIOTCS

CJIEJICTBIEM HaMarHW4MBaHUs cpeabl. OTMeTHM [2], 9TO B paccMaTpuBaeMoM
0
cilyyae BIMSHUE §; HA XapaKTEPUCTUKU BO3MYLICHHOTO COCTOSHHUS MpeHebpe-

KHUMO MaJIO IIO CpaBHeHI/IIO C BJIIMAHUECM MAI'HUTHBIX 06’BCMHLIX CHUuJl B03My-
IICHHOI'O COCTOAHUA.
y‘H/ITI)IBaSI CKa3aHHOC, XapaKTepI/ICTI/IKI/I MArdmTHOI'O IIOJIA HpeZICTaB-
JITFOTCS B BU .
H=H,+h, B=B,+b, M=DM,+mn,
Tac I:I()s EO nu MO — COOTBCTCTBCHHO BeKTOpLI HaprI)KCHHOCTI/I MAardimuTHOT O
10JI4, MaFHHTHOfI HHAYKIOWU 1 HAMAarimdcHHOCTHU HeZ[e(I)OpMHpOBaHHOFO TCIa,

h, b u m — BO3MyLIEHUS K YKA3aHHBIM BEJIMYMHAM, OOYCIOBIEHHBIE Ae(Op-
Manuei cpenbl. B Bakyyme BekTopsl B u H CBSI3aHBI COOTHONIEHHEM B = p H ,

rae L, — MarduTHas MOCTOSHHAs (P—o =47-107 H/ Az) , @ B MATHUTOAKTUBHOM
MaTepHale — COOTHOIICHHEM B =, ( H+ ]171) . Ciie1oBaTeNIbHO, XapaKTEPUCTUKU

MarHUTHOTO MOJISl HEBO3MYIIEHHOTO (HeAe(hOPMHUPOBAHHOTO) COCTOSHUS SIBIISI-
IOTCSl PELICHUEeM 3aadd MarHMTOCTaTHKU paccMaTpHUBaeMoro (peppoMarHuT-
HOT'O TeJa U UMEIOT CIIeIyIOLIIE BEIPasKEHHS:

B 00JIaCTH BakyyMma

(e _ iy Ty )) _ i — )) _ .
Béc) =uoH,, HéL =H,, MéL =0,
B 00JIACTH CITOSI ¥ TTOJTyIPOCTPAHCTBA
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By =y Hy, H"=H,, M’ =y"H, (i=12). (D
XapaKkTepUCTHKH BO3MYIIIEHHOTO COCTOSHHS OMPENeNsioTCs M3 YpaBHEHHH U
TPaHUYHBIX YCIIOBUI TEOPHH MarHUTOYIIPYTOCTH (heppOMarHUTHOTO Temna [2-5].
[TpuHuMas BO3MYIIEHUS MajbIMH, IMyTeM JHHeapu3alnuu B pabdore [6] moiy-
YeHbI JIMHEHbIE YPaBHEHUS M NMOBEPXHOCTHBIE YCIOBHUS, ONMUCHIBAIOIINE MOBE-
JICHUE MaJIBIX BO3MYIICHWH B MarHUTOAKTHUBHOW YIIpyrou cpeze. 31ech Ha OC-
HOBe C(HOPMYIHPOBAHHBIX B [6] NMHEHHBIX KpaeBbIX 3aJay HCCIENYIOTCS Cy-
LIECTBOBAaHME M XapaKTep paclpOCTPAHEHUS MaJlbIX MarHUTOYIPYTHX BO3MY-
HIEHUH B CIy4ae aHTUIUIOCKOM 3amaum. Torma u, =0, u, =0, u, # 0, ¥ COITIACHO

MOJIEIH HJ€aTbHON MPOBOJAUMOCTH /@ = m;(gxﬁo) =( B nomnoxke. B pe3yn-
TaTe UMEEeM CJECAYIOIINE YPaBHEHUsI M MOBEPXHOCTHBIC YCJIOBHS, OIMHKCHIBAIO-

IIME MOBEICHNE MATHUTOYIPYTHX BO3MYIICHUH B PACCMATPHBAEMOMN CIOUCTOM
cpene [2]:

ypaBHenus B o0nmacTu cnost (—h < x, <0)
o’u’
or’ (1.2)

é(l)Au;I) +ﬁA(P(1) =p,

pad” ~ oA =0

ypaBHEHHUE B 00JIACTH MOTYyIIPOCTPAHCTBA (x2 > O)

o’ul?
GOMu =p, ﬁ’ (1.3)
ypaBHEHHE B 00JIACTH BaKyyma (x2 < —h)
A =0; (1.4)
YCIIOBUS Ha TIOBEPXHOCTH pasjeiia (x2 = 0)
G ous” +B 09" -G? 6“752)
ox, ox, 0x,
u;l) _ u§2>’ (1.5

a(p(l) au(l)
0 3 _ -
Holt,' ———B——=0;

ox, ox,
YCIIOBUS Ha CBOOOIHOI MTOBEPXHOCTH CIIOS (x2 = —h)

Gl 207

ox, ox,
(P(l) — (p(e)’ (1.6)
a(p(l) au(l) a(p(e)
o _ 3 _ .
ok, o, B o, Ho o,
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B (1.1)-(1.6) 4" (ugz)) — TepeMellleHre YacTHIl TI0 HAIPABJICHUIO OCH X
B cj10€ (IIOIyIpOCTPaHCTBe); ¢ (@m) — MOTEHLMAJI MATHUTHOTO TOJIA B CJIOE U

()

(P — IMOTCHIIUAJI MArHUTHOT' O I10JIA B O6HaCTI/I BaKyymMma,
2
— 2( e —e
@ _ M o) 1) 1 2
G =G" - [Mo ] (j )
2
O a6 1.7
B=upx "M, 5 (1.7)
2
@ _ @) @)
MOI - X ' HOI s
¥ =u® —1— MarHuTHas BOCHPHUMYUBOCTH, n'’ — OTHOCHTENBHAs Mar-

HUTHAs! IPOHULIAEMOCTh, € U €, — KO3()(UIHEHTH MAarHUTOCTPUKIMH MaTe-

puaia Cios.

B npuBeneHHBIX ypaBHEHUAX, YCIOBUAX U (HOpMyTIaxX, ©Mesl B BHIY, UTO Y
OCHOBHBIX MAarouTO-CTpUKIMOHHBIX MaTepuajioB
30 <y <10%, le|<10%, GV ~10" H/M*, B, < By ~3Tecna (B;— MHIYKIHs HACKI-

A\~
LLECHHUS), IPUHATO, UTO [ye|>>1 1 Bé(qu“)) <<1.

Kpome ycmoBuit (1.5) u (1.6) MOMKHBI yAOBIETBOPATHCS TAKXKE yCIIOBHUS
3aTyxaHUs BO3MYIICHUA Ha OECKOHECYHOCTH.

2. YcaoBus cyuiecrBopanusi BojiH JlsBa. CkopocTn HX pacmpocrtpa-
HeHusl. HemocpeacTBeHHOM MOACTAHOBKOW MOXHO YOCAHUTHCS, YTO QYyHKIMU

€

ul® = 4e e x, >0, 2.1
P =A™ x, < —h, 2.2)
0 BD(x,) Ko —kvy | i(ky —ot)
=| —="+Qge " +9pe e
T g e T —h<x, <0, (23

u§” — (D(xz )ei(k:xl—a)t)
rie
Be"? + B,e™™ mpuv<v,

D(x,) = .
C,cosa,x, +C,sino,x, TPUV >V,

SIBIIIIOTCS perieHussMu ypaBHeHu# (1.2)-(1.4), ecnm BenmwumHBI O, 0, MO,
UMEIOT CJIEIYIOIIHE TIPEICTaBICHUS:

2\3 2\3 2 B
A% A% A%

a=kll-—|, o, =k|1-— |, o,=k|—5-1] - 24
v v v

n s s

B (2.1)-(2.4) 4, B,, C,,¢,(i=1,2) 1 A" — IpON3BOIBHBIE IOCTOSHHBIC,
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2.5)

N | —

GO 2 G»
Vg = —(1+r2) , rzziﬁ,(l),vf:—.
P Hokt, G P
v — (a3oBas CKOPOCTb PacCCMAaTPHBAEMON MAarHUTOYIPYIOW BONHEBI, kK —
BOJIHOBOE YHCJIO; (® — YacTOTa KoJeOaHWi; Ol — IMOKa3aTellb 3aTyXaHUs yIpy-

roro CMEUICHUA B ITOJYIIPOCTPAHCTBE, V, M V., — COOTBETCTBECHHO, CKOPOCTH

00BEMHBIX YHCTO YIPYTHX CIBUTOBBIX BOJIH B TIOJXYIPOCTPAHCTBE U CIIOE; Vg —
CKOPOCTh OOBEMHBIX MAarHUTOYIIPYTHUX CIBHTOBBIX BOJH B MarHUTOCTPHK-
LMOHHOM cpefie (B MaTepuale cios).

Pemenwne (2.1) cooTBeTCTBYeT MarHUTOYTPYTroi BodHe JIsiBa, 3aTyxatomieit
BHYTPHU TOJYIPOCTPaHCTBa (KaK M B CIydyae YUCTO YIpPYrux BoiH JIsfBa), eciu
yIOBIETBOpPSETCS yclioBue V <V,, (HUKCHpYIOIIEe, YTO B paccMaTpUBacMOM
Clly4ae HEBO3MOKHO BO30yIHUTh MOBEPXHOCTHBIE MAarHUTOYNPYTHE BOJHBI C
($a30Boil CKOPOCTHIO OOJNBIIE CKOPOCTH OOBEMHBIX CIBUTOBBIX BOJH B IOJ-
JIOXKKe. YKa3aHHOe HEOOXOIMMOE YCIIOBHE, Kak IOKa3aHo B pabote [7], Ha-
pyLIaeTcsl, €Clii MaTepuasl MOJIyHpPOCTPAHCTBAa 001agaeT MarHUTOCTPUKLIUOH-
HBIM CBOMCTBOM.

Y noBneTBOpsisA MOBEpXHOCTHBIM ycioBusaM (1.5) u (1.6), s onpeneneHust
IIPOU3BOJIBHBIX IIOCTOSHHBIX IIOIy4aeM OJHOPOAHYIO CHCTEMY JIMHEHHBIX
anredpanyecKux ypaBHEHUH.

U3 yCJ'IOBI/Iﬁ Ha IUIOCKOCTH pa3aciia ()Cz = O) MMOJIy4aroTCA CICAYIOMUC

YpaBHEHUS:

2
G P o |ou (B =By)+Bk(9y — ) TP V<V,

”“:’ +aG? 4, =0,
[G“) + ufui” o, C, +Bk(9y, — Pyy) npu v>v,,
{Bl—i-B2 pu V<V“}=Al,
o opu v>v,, (2.6)

1w (Pg —py) TpH V<V,
lfl(yl)(q’m —Qp) TpU V>V,

VYcnoBusi Ha CBOOOTHOW TOBEPXHOCTH CIIOS (x2 :—h) NPUBOJAT K

CJIEIYIOIUM YpaBHEHUAM:

2
G"Y + T ﬁ},l(l) a, (Ble_a‘h — Bye™" ) +Bk(ppe™ —@pe™) OpH V<V,
or

2
GV + 0 Bu(l) o, (C, cos o, hi + C, sina,h) + Bhk(ge ™ —@pe”)  npu v> v,
oFr
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p

1o (B'efa'h +Bye™" ) +@pe ™ + e npu vV<v,,
oM r — A(E)efkh (27)
: i "
m(q cos 0,h —C, sino,h)+ Qe +@pe npu v > v,
or
M i o
Hol, k(Pge ™ —@pe) mpu V<V, o
=poke A,

okt k(@ge™ —@pe™)  mpu v > v,

N3 ycmoBust COBMECTHOCTH OJHOPOIHON JIMHEHHON cucTeMsl (2.6)-(2.7) B
3aBHCHMOCTH OT COOTHOIIECHUHN MEXIy V U V, (V> V, nV <V, ) HOIy4daroTcs
XapaKTePUCTHUECKUE YPABHEHUS ISl OTIPEICIICHHSI CKOPOCTH PaclpoCTpaHEHHsI
MMOBEPXHOCTHONH MarHUTOYIPYTOH BOJIHEIL:

YpPaBHCHHE B ciay4yae V > Vg
G?®

1_,_,,? y+G? (1+r2)8a§ tgazh—[G(z)Sa—é“)y] a, =0, (2.8)
ypaBHeHHe B cIydae ¥ = V¢
G = _
i \(—G(”(1+r2)80c12 tha1h+[G“)y—G(2)8a]al =0, (2.9)
+r

e 8 = pishkh+chkh, y:rzkshkh.
VYpaBuenus tuma (2.8) moiaydeHsl Takke B pabote [7], rme paccmar-

puBaeTcs 3agada JIgBa B cilyyae MarHUTOCTPUKLIMOHHOTO MOJYIPOCTPAHCTBA C
HeeppOMArHUHBIM CIIOEM.

N3 Heoxomumoro ycnoBus V<V, CYLIECTBOBaHHUSl paccMaTpUBAEMOU
BOJIHBI ¥ ypaBHeHus (2.8) clieayeT, 4TO MarHUTOYNPYTHe BOJHBI ¢ (Ha30BOi
CKOPOCTBIO V, YAOBIETBOPSIOICH YCIOBUIO Vg <V <V, , MOTYT CyIIECTBOBATh
HE3aBHCHUMO OT MarHUTHBIX CBOMCTB CpEJbl M HAIMYVs BHEITHETO MAarHUTHOTO
moJis. 3aMeTHM, YTO CKOpPOCTh BOJHBI JIsiBa B YMCTO YNPYIOM Cllydae TaKxke
VAOBIETBOPSIET YKA3aHHOMY YCIOBHIO, M HaJIMYW€ MArHUTHOTO TMOJS MpHU
MarHUTOCTPUKIIHOHHOW Cpefe BIHSET TOJBKO Ha BEIMYMHY CKOPOCTH BOJIHEI,
U3MEHSIOLIEIOCS B OTMEYEHHOM UHTEpBalle. boiee Toro, yKkasaHHBIH HHTepBa

3amMeHseTcs uHTepBantoM ( V,,V, ).

Bepremcs k cimydalo V<Vg, T.6. K BOIPOCY O BO3MOXXHOCTH CYILECT-

BOBaHHUS MarHUTOYIPYIHX MOBEPXHOCTHBIX BOJIH, CKOPOCTb PACHPOCTPAHCHHS
KOTOPBIX MEHBIIIE CKOPOCTH OOBEMHBIX MArHUTOYIPYTHUX CIBUTOBBIX BOJIH B
MarHUTOCTPUKIIMOHHOM ciioe. OTBET Oy/IeT MONOKHUTEIBHBIM, €CIIH YPaBHEHUE
(2.9) umeet neiicTBUTENBHBIN KOpeHb. [l 3TOr0 HEOOXOIUMO, YTOOBI UMEJIO
MECTO CJICAYIOIIEE YCIOBUE:

GP80 — Gy

GPay-G" (1 + r2)2 Sa;

>0 (2.10)
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Jlerko 3ametuth, uto npu €; =0 ycnosue (2.10) e umeer mecra. Creno-

BaTeJIbHO, €CJIM cpela 00JIaaeT MarHOCTPUKIIMOHHBIM CBONCTBOM, TO YpaB-
HeHre (2.9) MOKET UMETh TIOJIOKUTEIHHBIA KOpEHb, 03HAYAIONTNH, 9TO B pac-
CMaTpUBAEMON JIByXCJIOWHOU Cpelie MOKHO BO30YIHMTH MOBEPXHOCTHBIC Mar-
HUTOYIPYTHE BOJHBI, CKOPOCTh PACIIPOCTPAHCHUSI KOTOPBIX MEHBIIIE CKOPOCTH
CIBHUTOBBIX OOBEMHBIX BOJIH B MarepHale clios (CKazaHHOE MOJTBEPKIAAeTCs
TaKke YUCJIICHHBIM pelieHueM ypaBHeHus (2.9)). 13 ypaBuenunii (2.8) u (2.9)
ClIelyeT Takke, 4To (ha30Bas CKOPOCTh PAcCMaTPUBAEMBIX BOJH 3aBUCUT OT
4acTOTHI KOJIEOAHUHN ¥ IO3TOMY JUTS STHX BOJIH HMEET MECTO JTUCTIEPCHSI.
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MarnuuToynpyrue BoJiHbl JIsiBa B ciy4yae
MATHUTOCTPUKIMOHHOTO CJI0S

PaccMaTpuBarOTCSt BOMPOCH  CyIIECTBOBAHUS M PACHPOCTPAHEHHS MOBEPXHOCTHOM
MarHuToynpyroi BoaHsl JIsBa B cay4ae MarHUTOCTPUKIMOHHOI'O CJIOS U UACAIBHO IPOBOAALICIO
(eppOMAarHUTHOTO IOJIYIPOCTPAHCTBA. Y CTAHOBIIEHO, YTO €CIH Cpejja HaXOAUTCS B MarHUTHOM
oJIe ¥ ee MaTepHall 00JialaeT MarHUTOCTPUKLIMOHHBIMH CBOMCTBAMH, TO: &) COXPAHSETCS BhIIIIE-
yKa3aHHBIH XapakTep CYLIECTBOBAaHMS U PACIPOCTPAHEHUS IOBEPXHOCTHOM BOJHBI, a IPHUCYT-
CTBHE MAarHUTHOTO TIOJISl MMEET TOJIbKO KOJIMYECTBEHHOE BIMsHME; 0) B cpeae OyIeT pacmpo-
CTPAHATHCSI HOBBIM THUI ITOBEPXHOCTHBIX MAarHUTOYIIPYTHX BOJIH, OOYCIIOBIEHHBI HCKIIIOYH-
TEJIbHO MarHWTOCTPUKIMOHHBIMU CBOWCTBAMH CpeEZbl. YCTAaHOBICHO Takke, 4To (pazoBast cko-
POCTH HOBOH HMOBEPXHOCTHOI BOJIHBI MEHBIIE CKOPOCTH OOBEMHBIX MONEPEYHBIX BOIH B MaTe-
puaie cios U BOJIHA paclpOCTPAHACTCS C JUCIIEPCUCH.

Uljunbdhynu Q. G. Punpuuwupjui
Lyjwdh wihputpp dwqihuwunphlghn obpnh nhypnid

TYhuynud i dwljiplinipuyhtt dwquhuwwnwdqujut wihputph gnnipjub ot mwpusdw
hwpgtpp okpunudnp dwqihuwunphlghnt Jhumnwpwsnipiniiubpnud: 8nyg t wnpdws, np, h phiu
updud dwpnip wnwdquljut wihpubtph, gnmipmit mith twb unp whwh dwlbplnipuiht
dwquhuwwnwdquliju wihp, nph gninipniip yuydwiwynpuws  pugunuwtiu vhowuyph dwg-
thuwuwphljghntt hwnlmpjudp: Pugwhwynyws £, np unp whwh whph wwpwsdwut wpw-
gnipjniup Jupnny L hukp wbh thnpp, pub puyuytuljut Swjwpuyhtt whph wpwgnipeniup obip-
wnnul: 8nyg k ipdus, np tinp inhuih wjhpp nwpwsynud k nhuwbpuhuynd:

Academician G. E. Baghdasaryan

Love Waves in the Case of Magnetostrictive Layer

This paper is devoted to the issues of existence and propagation of surface
magnetoelastic waves in layered magnetostrictive half-spaces. It is shown that besides
the noted pure alastic waves, the new type of surface magnetoelastic wave exists, which
existence is exclusively conditioned by magnetostrictive properties of medium. It is
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established that the speed of this new wave can be less than the speed of transverse bulk
waves in the layer. It is also established that the new wave propagates with dispersion.
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Introduction. Our major investigations on cosmology and astrophysics
[1] have been devoted to the principally new state of cosmic matter in the
starting Universe, specifically in Matter Era (ME). Based on the hypothesis on
“The earliest hierarchy of the Bose—Einstein statistic’s (BES) over the Fermi—
Dirac one (FDS)” have been developed new astrophysical models of galaxies
and massive black holes in their core, as well as massive stars over than 100
times exceeding the Chandrasekhar’s mass limit, including also supernova —
though, being non-mandatory standard candles, as it believes in the Modern
Cosmology (MoC). The investigation of the consequences of this original
hypothesis and newly revealed astrophysical mechanisms in these articles were
explored new and promising pathways to the consistent development of the new
theory of alternative cosmology, called as ‘“Non-inflationary Cosmology”
(NIC), to distinguish it from the MoC. The comparison of new investigations’
results with observational data referred us to another original and brave
hypothesis — “The Planck’s constant regular time-variation” during the global
evolution of the Universe. The first main astrophysical phenomenon discovered
in NIC as a straight hypothesis of the earliest hierarchy of BES over the FDS
has been the “Local cosmological explosion within self-gravitating
configuration in the state of Bose-condensate (BEC)”. To distinguish this
cosmological explosion from the Big Bang, one called this local explosion as
“Cosmological Small Bang” (CSB). As a direct consequence of the CSB has
been revealed major astrophysical process within Bose-configuration, “The
strong shock wave (SSW)”, generated in the closest vicinity of the spherical
layer where the CSB phenomenon has been appeared. Since these original
phenomena have been revealed as direct consequences of the cosmological
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phase transition process from the BES to FDS just within the ME, the NIC
requires to construct new cosmological scales thoroughly differ from the Planck
scales. Note, at the beginning stage of investigations one has no other
substantial theoretical data about time-space measures of CSB phenomenon in
ME, besides the global Planck scales, so we had just one possibility — to use the
Planck scales for the preliminary estimations of the characteristics of CSB as
well in ME. In frame of this preliminary approach the estimation of the energy
outcome in galaxy core already in the frame of NIC gave approximately
E% (theory) ~5,55-10" erg [2] for the energetic activity of galaxies. Actually,

tot

al

this estimation radically exceeds the observations data E*“(observ) ~ 10 erg

[3]. Facing such a discrepancy and being forced to establish appropriate new
fundamental scales just for the ME stage, one has focusing directly on the
problem of time-duration of the CSB. The new cosmological/astrophysical
circumstances were requested to specify the method on time-evolution of
physical fundamental constants and their combinations, initially discussed in
[4]. The adequate assessment of the situation forced us to propose an original
hypothesis about time-evolution of Planck constant [5]. Let us note here about
the dominant gnoseological facts of theoretical physics, being used during the
construction of main equation of the Planck constant’s time-evolution [5].
Nevertheless, the preliminary qualitative comparison of theoretical estimations
for the mass-correlations of components of the spiral galaxies’ based on the
graphical presentations found in [1] guaranteed several expectations on
coincidences of our model [6] with observational data [7]. This fact has
additionally stipulated the further exploration of new theoretical models aiming
at disclosure of alternative fundamental scales, corresponding to these new
original phenomena GSB and SSW in ME, which might even qualitatively
describe the time-space scales of fundamental cosmological phenomena and
processes. Fortunately, when in 2013 has been manifested the Higgs boson’s
experimental disclosure [8], this fact stipulated the author to return to his
preliminary belief on cosmological role of the Nature’s main boson in the initial
stage of ME. This fundamental fact ultimately led to investigation of the Higgs
boson’s cosmological mission and astrophysical role, and soon the problem of
fundamental cosmological new scales (CNS) in ME has been disclosed
qualitatively [9]. Moreover, our prediction about reality of CNS in ME
thoroughly differs from the Planck scales, created in frame of MoC, especially
has been constructed based on the own original theoretical model of “Higgs
bosons’ trapping within the counterparts 6-photonic potential wall”. This new
idea guaranteed both the realization of BEC and further postulation of “Higgs
boson’s mass as the mass-etalon of CNS in ME”. Finally, the physical concepts
about fundamental CNS were presented in the following precise mathematical
forms [10]:
My = ade(hMEC/G)I/Za byg = a@(hMEG/CS)m,

Lz :a;/léE(hMEG/c3)1/2' (D
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Here M

ME

=M,, ~125GeV ~22,2-10 g is the mass of Higgs boson

(hereafter mass-etalon of CNS), G is the gravitational constant, ¢ is the speed
of light. In accordance with [5], #,,~6,03-10"erg-s and

a,; =€ /h,c~1,21-10" are “renormalized values” of the Plank constant and

fine structure correspondingly. From (1) one obtains the characteristic values of
mass, time and length of fundamental CNS in ME:

m,, =2,22-10%g, t,,. ~3-10%s; [,, ~0,9-10 " cm. (la)

As it seen from (1la), despite the Planck scales in MoC, the fundamental
measures in ME already may be considered as quite realistic scales for the
awareness of Earth-physics and corresponding experiments.

1. Estimations of the energetic activity of galaxies in frame of CNS. As
it is seen from (la), the fundamental measures in ME already are comparable
with lower bound of corresponding characteristics in terrestrial physics already

registered experimentally. Especially, the value of 7, is same order entity as

relaxation time in the system of nuclear spins, and the value of /, . is same order

entity as the radius of nuclear interaction. In particular, this fact was conditioned
by the hypotheses about Planck’s constant time-evolution, also due to revealing
of the “6-photonic trapping process of Higgs bosons” within the initial BEC-
configuration. Note, that after publications of main papers of NIC [1], one has
maintained in mind a desirable long-term goal, connected with theoretical
possibility of cosmic realization of Higgs bosons’ BEC, being sure that the
initially predicted phenomenon of phase-transition from BES to FDS within the
baryon-antibaryon pairs BEC [1] might be generalized, in principal, also for the
configuration consisted of Higgs bosons. Fortunately, after experimental
registration of Higgs boson and later disclosure of “Higgs boson’s decay to a
pair of bottom quarks” [11], more confidence woke up in our physical
imaginations, which in turn pushed us to suggest much brave physical
judgments on favor of previously presented new ideas’ validation not only in
astrophysics and cosmology, but even in ground-based experiments, especially
in high energies nuclear physics (the results of these theoretical investigations
are waiting for some experimental data to be presented for publication).

It looks like that the main necessary bridges now already are built to attract
new unknown domains, especially to make cosmological and astrophysical new
calculations based on (1). The review of paper [2] needs substitution of early

used Planck scales with CNS measures (1a) in all calculations. The general

estimation of the order of energy outcome (A&is®"), corresponding to the

phenomenon of Higgs boson’s decay on two quarks (i.e. fermions) [11] may be
found arising just from the principle of uncertainty:
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AN Atpgy ~ Ty = Mgy~ ~3:107°s =

Al ~ e | Ategy = 0,2erg . (2)

Note, that the principle of uncertainty, in general, quite accurately illust-
rates the main physical picture in arbitrary scenario of microworld, so in this
consideration also one may progress the cosmological and astrophysical in-
vestigations without resorting to the specific mechanisms of the unknown or yet
uncertainty channels of Higgs bosons’ decay into fermions. In accordance with
graphical presentations of [1] and several additional theoretical conclusions
about future evolution of CNS and SSW phenomena within the BEC-con-
figuration and taking into consideration the assessed average number of Higgs
bosons within the explosion zone in order of Ny,,° ~ 10", the renewed typical

value of galactic energetic activity has been found in accordance with the
formulas (1), (2):

AE = NP - Agie® ~2.10" % erg. 3)

core

Note, this characteristic value of energetic activity already is consistent
with observational data.

2. Dark Matter “transfers” its main astrophysical mission to CSB and
SSW phenomena! The reasonable coincidences of observational data with the
theoretical calculations of the galaxy’s energetic activity, and mass-correlations
between components of galaxies, as well as several major morphological
features caused by the CSB phenomenon within NIC also became an impetus
for the application of the CSB phenomenon in theoretical explanation of recent
observational facts. Especially, in [12] has been manifested about the following
unique observational fact: “It has been revealed that the rotation’s period of all
recently observed disk-form galaxies is about 1 Gyr, regardless of galactic
mass and size”. To be honest, this observational fact did not surprise us,
because till this disclosure one has repeatedly mentioned about significant role
of CSB and SSW phenomena in the theoretical explanation of the galaxy
rotation phenomenon, especially on the observational profile of disk-shaped
galaxies. In this regard one did not give major credit on direct input of Dark
Matter in the problem of rotation of spiral galaxies. Hence, during presentations
and circumstantial discussions in a dozen conferences one has constantly mani-
fested that CSB and SSW phenomena may be alternative scenario to hypo-
thetical “Dark Matter concept”, especially the role in the galaxies’ rotation
problem. Particularly, we have managed to show also that the basic mor-
phological regularities of the galaxies also can be explained due to CSB and
SSW phenomena. Really, if the initial spherical symmetry of CSB might be
changed into cylindrical one, then due to this process could be generated the
rotation momentum. Starting this stage, the global method of the
cosmomicrophysics required, in principle, to implement the well-known
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physical theorem about “the energy re-distribution between all degrees of
freedom” also in the case of galaxy.

In accordance with this expected fact one may take into account, that about
1/3 part of total energy, generated in the core of galaxy, might be converted into
rotational energy. On the other hand, in accordance with observational data the
total number of spiral galaxies approximately makes up just 1/3 of the total
number of galaxies in the Universe, so the probability of deviation of CSB
symmetry from the spherical to cylindrical one likely may be considered also in
order of 1/3. Our preliminary investigations and further reasoning about concept
of the sequential series of CSB and SSW phenomena may be applied to the
theoretical justification of the remarkable phenomenon [12] and illustrate this
observational fact on the rotation curve profile of spiral galaxies based on the
theory of NIC. After such a thorough theoretical justification of observed
regularities it may be very realistic to declare the aforementioned idea,
formulated as a title of current paragraph: “Dark Matter “transfers” his main
astrophysical mission to CSB and SSW phenomena”! In favor of this theoretical
prediction are testifying also recent observations mainly in infrared domains,
which are indicated that the explanation of the galaxy’s rotation curve profile
does not require the existence of DM. Really, in [13] has been shown that the
ultra-diffuse galaxy NGC1052-DF2 in the Coma Cluster demonstrates that
DM is not always coupled with baryonic matter on galactic scales. More than,
in [14] was observed a galaxy even without DM. Considering these
observational data sufficient at a given stage, let’s start theoretical recon-
sideration and methodical analysis of the rotational phenomenon taking into
consideration just CSB and SSW phenomena.

The simplest physical estimations of our main model assures that each
subsequent element of the CSB and SSW phenomena, might provided
monotonically increasing explosions at more and more distances from the core
of galaxy, with corresponding quantities of energy within the spherical layers,
neighboring with the specified explosive zone. The profile of the rotating curve
of galaxy might be saturated step by step due to the collision of extending
outside the front of SSW against the spherical layer of self-compressing Bose-
condensate, falling on the propagating outward SSW front. So, the described
above sequence of relatively high-density concentric spherical layers in the
BEC state may replace, in principle, the hypothetical Dark Matter just by the
ensemble of CSB and SSW phenomena. Let’s note also, that the registered rule
of monotonic decrease of the galactic spiral arms’ curvature towards the edges
of the galaxy can also be attributed to the aforementioned regularity. Finally, it
becomes also obvious that based on the above mentioned physical judgments
one may predict the following major fact: the registered in [12] independence
of the rotation period from the mass and size of the galaxy. Really, after the
completion of CSB and SSW phenomena at remote outer layers, the self-
gravitational collapsing might be continued for long period, thus increasing the
total mass (size) of the spiral galaxy without extra input in disk’s rotation
momentum, so do not changing the rotation profile.

146



3. The theory of NIC is able to ensure the rotation energy of the disk-
shaped galaxy! The simplification of strong mathematical calculation of the
astrophysical model sometimes does not change substantially the real picture in
Nature, besides it makes already realistic astrophysical situation more trans-
parent for further qualitative improvement and progress of initial model.
Especially, aiming at qualitative estimations at the first step of research, the
model requires replacement of real parameters with the already known values of
the well-known objects from the same group, just for the simplification of the
problem. Indeed, as the advance explanation of galaxy’s rotation problem till
nowadays connected with several gap also in observational data, one has no
other choice than replace the unknown moment of inertia of real galactic disk
and galaxy at whole by the theoretically estimated analogous values of simplest
case — of homogeneous disk and sphere accordingly. Thus, taking into account
the observed data M,  +M, ~09M M,, ~09M ,, and R, ~0,8R

halo bulge gal > ga gal?
one gets the following expressions:
_ 2 - 2
Ly = M g Ry 1 2= 0,4M ;R

is) galaxy >

=2(M,,,, +M,,. )R, /5~1,8M R, /5. 4)

gal gal™ “gal

1

globe bulge

As it is well-known, the contribution of galaxy’s classical bulge cannot be
larger than ~ (8-10) % of the disk’s mass [7]. Note also, that the theoretical
calculations of presented new model within the theory of NIC confirm the
observational data on mass-correlations of disk-form galaxy’s components [6]:

M g ~ loé_loMo s M gy ~ 10_3Mdisk ~ lo_szulge . (5)

It is noticeable that extra requirements on the adjustment of parameters of
galaxies and its components do not change essentially the characteristics of the
rotation curve. Moreover, as the parameters of Milky Way are most accurate-
definable and recognized from the observations, for the initial qualitative

assessments one may use these parameters. As M, ~4,8-10"M_ ~0,96-10° g
(M, is Sun’s mass), R,, ~5-10%cm, R,, ~0,8R_, ~4-10%cm, then the rota-
tion energy of galaxy may be estimated based on expression E, =/IC /2.1In
accordance with [12] the rotation period of disk-shaped galaxies is 7
th =2/ T;ot ~2- 10716 sec, SO the Mbulge - O’ lMdisk;Mdisk - (07 9- 07 95)Mgal are

well approximated expressions. Furthermore, £ « E™'** <« E?**, and the rota-

=1Gyr,

tional energy of the typical disk-shaped galaxies can be represented as follows:

EGal — Ehalo +Ebu1ge _+_EDisk ~ Edisk _ 1057—5881’g; —

rot rot rot rot rot

ES ES %1077, (6)

rot tot
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At this stage a very naturalistic question may be raised: is the galaxy’s
rotation the single possible phenomenon, which self-subsists from the energetic
reservoir of the galaxy core activity? The answer on this epistemological
question also may be found based on the regularities of the cosmomicrophysics
[15, 16]. Indeed, it is well-known approach: the cosmological/astrophysical
models, as well as investigated in frame of NIC another hard-solving problems
(mainly multi-parametric), may be simplify based on the global simila-
rities/analogues between the Earth and cosmic circumstances. In this regard, one
may formulate the following heuristic problem and try to search it based on
well-progressed approach of cosmomicrophysics: “Is it possible that the Nature
had created similar global regularities on extreme small scales (i.e. in
molecular system), and extreme large scales (i.e. in galactic system)?”’

In fact, this is a physical query about conceivable analogues between
energetic terms of molecule and “hypothetical energetic terms of disc-shaped
galaxies”, namely between their vibration and rotation terms. Specifically,
starting to search the relationships of similarities between experimentally
confirmed total (basic), vibration and rotation terms of the molecule
EM ~1072E™ ~10°*.E"™", further one may construct, in principle the

total vib
anticipated hypothetical terms of galaxies in the expected possible form:
EX ~107°E%" ~10°*E” . If in the Nature such a global correspondence might

main

be realized, then the expected relation E%' ~(107'+107)- E%

so  for the spiral
galaxy may reveal very interesting, and the same time very promising cha-
racteristic future of the halo (also for bulge!), especially: “It may be possible to
observe within the galactic halo several regularities of vibration type in the
corresponding range of moderate frequencies”. This possible disclosure of
such a new phenomenon may be important mainly for the elliptical, spherical,
and even irregular galaxies, because the characteristics of their halo are hidden
in the optical range. Besides in the range of “hypothetical vibration frequencies”
these regularities may be completely registered in near-infrared or lower ranges.
We hope that the “probe-testing” of galactic halo within the mentioned above
range of frequencies is very important not only for the progress of instability
problem, suggested by Ambartsumian [3,16], but also for the reverse problem,
for the investigations of stability phenomenon in final stage of galaxies’
evolution (see also [9]).

4. On hypothetical gravitational radiation of the spiral galaxies pre-
dicted in frame of NIC. The investigated above theoretical scenarios and
interpretations of observed rotation profile of disc-shaped galaxies’, as well as
the predicted phenomenon of the vibration of galactic halo, are specifying a
perspective scenario for the investigation of another problem, namely the
possibility of gravitational radiation of disk-shaped galaxy. This idea has been
manifested early by author [17], declaring about theoretically calculated specific
type of the speqtrum of galaxies’ gravitational radiation, especially being
revealed within the two asimptotes, namely in long-wave and short-wave
ranges. At the present, the revision and adjustment of previous investigations on
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relic gravitational radiation [17] will be fulfilled by the numerical integration of
enhanced rotation model of NIC, based on the theoretical explanation of the
recently observed rotation profile of disk-shaped galaxy’s [12]. Note also, that
the improvement of the galaxy’s supposed gravitational radiation model and
corresponding parameters will be done based on the renewed measures of CNS
in ME. This project may play important cosmological role for the decipher of
fingerprints of evolutionary processes and phenomena in the earliest Universe
using the asymptotic behavior of the relic gravitational radiation.
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A. K. Avetissian

New Astrophysical Mechanism of Disk-Shaped Galaxies’ Rotation
by the Theory of Non-Inflationary Cosmology

The original astrophysical mechanism for the explanation of observed unique
phenomenon of disk-shaped galaxies’ rotation character has been revealed within the
frame of Non-Inflationary Cosmology, established and developed by author. This new
mechanism revealed also real perspectives in favor of the reconsideration of the
hypothetical Dark Matter’s role, especially in the expected possibility of galaxies
rotation profile’s explanation. New mechanism is replacing the hypothesis of Dark
Matter by the newly disclosed phenomenon of cosmological local explosion inside the
galaxy, discovered in frame of the Non-Inflationary Cosmology. The presented me-
chanism opens also broad perspectives towards the investigation of possible pheno-
menon of gravitational radiation of disk-shaped galaxies.

U. 4. Uytkwhujui

Uljujunuljuwdl qujuljnhjuitiph yunywunh inp wmunquphghjuljub
Ukjumtthqup Ns-hupyyughnt Ynuuninghuyh nbkunipjudp

ZEnhtwlh Ynnuhg unbndqus b qupqugus Ns-hudpyughntt Ynudninghuygh
nbunipjut opowtwmljutipnid  pugwhuwyndty b ujujuowljwdl  quulnhluukpp
wuinyunh hiptwnhy punypp nmbuwfwinpbt puguwnpnn tnp wunnudhghulju
Ubkjuwtthqu: Uju hpwwl hinwljwpubp £ pugnid qujuljnhiumd hhynptnhl Unip
Quiqyush Juplwsh ntph Jepuwbugdwi hwpgnd, dwutwynpuybu wnnywnp Yopp
hhdtwhwpgnid, wyt  topowphbing Os-hudjjughnt  Ynudninghuyh  wnbunipjudp
puguhuyinjws Ynudninghwlwi punyph nknuyhtt wuypniih unp huptuwnhy dhun-
dkuny: Lkpjuwywugynn dkjuwthqup juyt hinwiwpubp E nipdugdnid ujudunwljudl
qujuunhluyh uljqpniipnpkt htwpwynp gqpuyhnughnt Lwnwqujpdu hbnnwgnunt-
prul hwdwn:
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A. K. ABetucsan

HoBgblii acTpodguznyecknii MexaHUu3M BpalleHHs THCKO00OPa3HBIX
rajakTuk no reopuu Henndasimuonnas kocmoJiorust

B pamkax co3ganHoit 1 pa3BUTOi aBTOpOM Teopui HenHpIIsIOHHAsS KOCMOJIOTHS
BBISIBJICH HOBBIH acTpO(QU3MYECKUil MEXaHU3M, WILTIOCTPUPYIOLINH HAOI01aeMblii yHU-
KaJbHBIA Xapakrep (PeHOMEHa BpalleHHs! AMCKOOOPAa3HBIX TalaKTHUK. JTOT MEXaHH3M
OTKPBIBACT peajbHbIE MEPCHEKTUBBI B MPOOJIEME IEPEecMOTpa POJIM THIIOTETHYECKOTO
¢enomena TemHoit Marepuu, B 4aCTHOCTH, 3aMEHHMB 3Ty TUIOTE3y (PEHOMEHOM yHHU-
KaJbHOTO KOCMOJIOTMYECKOIO JIOKAJIbHOTO B3pbIBA BHYTPHU TaJlaKTHKH, BBISBICHHOTO B
pamKax HOBOW Teopun HewmH]isammoHHas KocMmoiorus. [IpencTaBieHHBI MeXaHU3M
HAMEYaeT TaKKe TEPCIIEKTUBBI B U3YYEHUN BO3MOKHOTO TPABUTALMOHHOTO M3IIy4EHHs
JIMCKOOOPa3HOM raIaKTHKH.
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3ﬂeKTpOXI/IMI/I‘leCKI/Iﬁ CHHTE3 HAHOKOMIIO3UTOB 30J10TAa HA
OCHOBC l-Bl/IHI/IJIl/lMI/l)Ia?.OJ'Ia 41 KpOTOHOBOﬁ KHCJI0TBI

(ITpencraneHo akagemukom JI. A. TaBagstnom 23/1V 2019)

KiroueBnle ciioBa: ]-GMHMJZMMM@CIS’OJZ, KpOmoHoeas Kucjioma, 31€eKmpoxu-
MuUudeckas conoaumepusayus, 31eKmpoius 30ﬂ0mocodepmcau;ux HAHOKOMNO3Uu-
moe.

B nocnegnue ronpl MOBBIIEHHBI MHTEpPEC K KOMIIO3UTaM HAHOYACTHUI]
METaJUIOB CBSI3aH C MX HEOOBIYHBIMU (PU3MYECKHMHU U XUMHYECKHMHU CBOMCT-
BaMH 110 CPaBHEHHUIO C MACCHBHBIM METaJUIOM. Takue HaHOKOMITO3UTHI IpUMe-
HSIOTCA B Karanuie, OMoMeAuIuHe, 3JeKTpoHuke U ap. [1-5]. HaHowacTuumbl
METaJUIOB TEPMOJUHAMUYECKH HEYyCTOWYMBBI U OJHUM M3 OCHOBHBIX MEXaHU3-
MOB CTaOMIM3allMM HAaHOPA3MEPHBIX YACTUIl ABJISAETCS MX BKJIIOYEHHE B TOJH-
MEpHbIE MaTPUIbl, KOTOPbIE MPEMATCTBYIOT X arperanuu. JKecTKocTb U Mpod-
HOCTh 3aIIMUTHOTO MOJIMMEPHOTO CJIOS, €r0 MPOCTPAHCTBEHHAs! NPOTSKECHHOCTD,
a TaK)Ke B3aHMMOJEHCTBUE MOJIUMEPA ¢ METANINIECKON YaCTHLIEH ABIISIOTCS OC-
HOBHBIMHU XapaKTEPUCTHKAMH 3(PPEKTHBHOCTH CTAOMIM3AINH HAHOPA3MEPHBIX
gactun (HPY).

B kauecTBe MoIMMEpHOI MAaTPHUIBI MOKHO HUCIIONb30BaTh IMOJIUMEPHL U CO-
nonumeps! 1-uHMIIMEIAa30na (BUM), mocKkonbKy OHM SBISIOTCS OMOCOBMEC-
THUMBIMH, HeTokcHaHbIME (LDsp>3500MT Kr''), BOZOPACTBOPHMBIME TIOIHMEpa-
MU, 00JIaJA0IINMU XUMUYECKON ¥ TEPMHUYECKON CTaOUIBLHOCTHIO [7, 8].

B nacrosmeii pabore BHepBble 00CYKAAIOTCS PE3YNbTAThl IEKTPOXUMHU-
YEeCKOT0 CHHTE3a METAJIJIONOJINMEPHBIX KOMIIO3UTOB U MOKPHITHH Ha YUCTO XKe-
JIE3HOM U CTaJIbHOM JJIEKTPOJaxX MPH COBMELICHHWHU IpoLecca 3IEKTPOXUMHU-
YeCKON WHUIMUPOBAHHOU (co)monmmepu3arud BUM ¢ KpoTOHOBOW KHCIOTOM
(KK) 1 xaToAHBIM BBIZIEIEHUEM METaJJIOB.

Hamu mnokaszaHo, 4TO HpH 31EKTPOJIM3€ BOAHBIX WJIHM BOJHO-3TaHOIBHBIX
pactBopoB BIM u KK wmiam ux cmeceil mpu pa3ildHbIX UX COOTHOLICHHSIX B
npucytctBun HAuCly ¢opmupyrorcs HaHOKOMIIO3UTHI M HAaHOKOMIIO3UTHBIE
MOKPBITHS C COAEPI)KaHUEM 30JI0Ta, IPEUMYIIIECTBEHHO B IPUCYTCTBUM MHUIUA-
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TOpa MEPOKCUAHOTO THUIMA, HAampumep 4-TpeTOyTHINepOKCH-4-0KCOOYTHHOBOH
kucnotel (TBOBK), moTeHmman 3meKTpOBOCCTAHOBICHUST KOTOPOTO OIU30K K
MTOTSHITHAITY BRIeIeHU MeTaiuioB -0.6-1.2 B (x.c.3).

B UK cnekTpax moiy4eHHbIX HAHOKOMITIO3UTOB OOHapysKeHa cepHsl MOJ0C
rnorjaounieHus B obnactax 628, 680, 915 em’! OTHOCSIIINECS K IJIOCKOCTHBIM J€e-
(dhopManMoOHHEIM KoJIeOaHUSIM HMMHIA30idbHOTO Koubia; 1080,1285,1430,1540
cM' — CKeJIeTHOE KoJIebaHne reTepokobia [9].

WntencusHas mosnoca B MK-crexrpax mpu 1710 cM' cBHAETENbCTBYET O
TOM, YTO B comoimMepax kapOokcwibHas rpynmna KK HaxomuTcss B HEMOHU3U-
poBanHO#1 dopme. IIpu mepexojsie OT COMOIMMEPOB K HAHOKOMIIO3UTAaM C Ha-
HOYACTUIIAMU 30JI0Ta BUAHO, YTO KOJMYECTBO HEHMOHM3MPOBAHHBIX KapOOK-
cubHBIX (-COOH) rpymm CymiecTBEHHO CHHXKAETCS U TPU 3TOM TOSBISIETCS
HOBAsI TIOJI0CA MOMIOMmEHus pu 1575 cM™' xapakTepHasi BaTCHTHBIM KOJeOaHH-
sM kapOokcuiat-anuona (-COQ"). McyesnoBenue mosockl noriomeHus — C=C-
CBSA3M BHHHIIBHOM TPYMIBI IpH 1650 cM™' CBHIETENBCTBYET 0 IPOTEKAHHH COIIO-
JUMEPHU3aIIiN C PACKPHITHEM IBOMHBIX CBsi3el. [lomydeHHble B paboTe JaHHBIC
CBUETEIHCTBYIOT O TOM, YTO 00pa3yeTcs KOMIO3UT CIIEIYIOIIEro CTPOCHHUS:

/ COOH COOH

N Vi HAUCI, e
€ )+ ! N

TBEOBK 7 0

N E / = Au

n m

ITo nanHBIM peHTreHo(a3zoBoro aHanmusa (puc 1.) cepus MoyIoc, COOTBETCT-
BYIOILIUX 30JI0TY, MOATBEPKIAET BKIIOUCHUE YACTUIl Au B MOJUMEPHYIO Mat-
puity npu (OpMUPOBAHUH KOMITO3UTA.

CuHTE3UPOBAaHHBIE TUICHKH C BKIIFOYCHHEM 30JI0Ta UMEIOT CHPEHEBYIO OK-
packy, 4To TOJATBEPKIaeT HATMYME B HUX 30JI0TA.

Hanwuue B monmmmepHO MaTpulle YaCTHYEK 30JI0Ta MOATBEPKICHO BU3Y-
abHO, a TAaKKE TI0 TAHHBIM PEHTTEHO(a30BOT0 aHAIN3a M CKAHUPYIOIICH dIIeK-
TPOHHOM MUKPOCKOIIUH.

AHanu3 NOJMYYCHHBIX PE3yJIbTaTOB HCCICIOBaHUM (Tadn. 1) mokasan, 4to
MpH YBEJIMYCHUH B BOAHON MOHOMEPHOH KoMmo3ulmu kKoHueHTpauuu HAuCl,
pasMep BBIICISIONINXCS B KOMIIO3UTE M B IUICHKE YACTHI] 30JI0Ta BO3pacTaerT.
BunHo, 4T0 npy KOHIEHTpanuu 1.2 MMOJIB/I 30JI0TOXJIOPUCTOBOIOPOIHOMN KUC-
JIOTHI HanOOJbIlIee KOJIUYECTBO YACTHI[ 30JI0TA MUMEET paauyc okoyo 5.0 Hw,
TOT/a Kak MPH KOHIICHTPAIIUH 2.5 MMOJB/JI ATOT TMOKAa3aTeldh MOCTUTAET IPH-
MEpHO 6.5 HM.

C moMoIIpI0 ONTHUYECKONW MPOCBEUMBAIOLICH MHUKPOCKOIHUU OTPEACIICHbI
pasMephl 1 popMa JacTHIl 30JI0Ta B KOMIIO3UTE, a TAKKEe BU3YATU3HPOBAHO SB-
JIEHUE arperupoBaHUs BOCCTAHOBJIICHHBIX B TIOJUMEPHOM KOMIIO3HUTE U TIICHKE
YacTHIl MeTaluia (puc. 2).
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10 20 30 40 50 60 70 80 90 26, epao

Puc. 1. PenrreHoBckas audpaxTorpamMma MOJUMEPHOr0 HAHOKOMITO3UTa;20 — yroin
Bpera, I — uaTeHCHMBHOCTH (OT.C1I.).

B xoMmo3uTHOM IMJICHKE 00OHAPYKEHBI YaCTHIIBI 30J10Ta cheprueckoit dop-
MBI pasMepoM oT 5.12 nmo 6.78 HM (a), KoTOpble 00BEmMHSIOTCA B Oolee
KpyTHEIe arperatsl pazMepoM 46-52 um (0) (puc. 2).

Taoéauna 1
C(HAuCl4), MMOJIB/T 1.2 2 2.5
Pammyc, am 5.234+0.26 5.56+0.15 6.37+0.31

Puc. 2. Mukpogororpadun cononmmepnoii ienku (BUM u KK) ¢ BriroueHnem HaHo-
YacTull 30J10Ta.

VY aenpHas 37€KTPONPOBOJAHOCTh HAHOKOMITO3UTHBIX MOJIMMEPHBIX MIEHOK
Ha ocHoBe conosinMmepa BUM-KK yBennuuBaercs Ha Tpu mopsiika o CpaBHE-
HHIO C MCXOJHBIMH conomuMepamu — 7.6-107-8.1-107 Cwm/m. TloBbImeHue 311ek-

153




TPOIPOBOAHOCTH MO BCEH BEPOSATHOCTH OOYCIIOBICHO BKJIAIOM B OOIIYIO DJIEK-
TPONPOBOAHOCTh OTHAEIBHBIX JOKAJIbHBIX TYHHEIBHBIX TOKOB, BO3HUKAIOIIUX B
3THX o0pa3max MeXay 3JIEKTPONPOBOMANIMMH YaCTHYKAMH METAJUTMYECKOTO
30J10Ta, OJU3KO PACIIONIOKECHHBIMH B JTUJICKTPUYCCKON TTOTMMEPHON MaTpPHIIBI,
aHanoruyHo [10].

HccnenoBanre TEpPMUYECKUX CBOMCTB CHHTE3UPOBAHHBIX KOMIIO3HTOB C
HaHOYACTHULIAaMH 30JI0Ta MOKAa3bIBAET, YTO B TeMIepaTypHOM uHTepBajie ~200-
300°C manokommo3ut Ha 5-10% MeHee TepMocTaOHIICH, YeM HCXOTHBIH COIIO-
mamep BUM-KK (puc. 3).

B untepnane temneparype =350-500°C npoucXOAUT MOITHOE Pa3IoKEHUE
MOJIMMEPHOM COCTaBIISIIONIEH HaHOKOMIIO3UTOB C MoTepei macchl = 65%. Xa-
paKkTep TEPMUYECKOTO Pa3yIOKEHUs] HAHOKOMITO3UTOB 3HAUUTEIBHO OTIMYAETCS
[I0 XapaKkTepy U CTAAUHHOCTH OT ACCTPYKLHU HCXOAHOro conosmuMepa BHUM-
KK, TepMoMoOmecTpyKITHS KOTOPOTO 3aKaHUIUBaeTcs npu =~ 680°C.

HaGmonaemble M3MEHEHUS, BEPOSATHO, SIBISIOTCS CICICTBUEM KaTaJUTH-
YECKUX CBOMCTB METAINIMYECKUX HAHOYACTHIL], KOTOPbIE HPOSBISAIOTCSI B IPO-
LIECCE YCKOPEHUS! OKHMCIUTEIBHOW TEPMOAECTPYKLUHUH MOJUMEPHOW MAaTpPHULIBL.
AHanoruyHbIe SBIICHUs HaOmomaroTcs B paborax [10, 11].

Puc. 3. TepmorpaBumeTpuieckne KpuBble ucxomHoro comommmepa BUM-KK (1) u
MTOJTUMEPHOTO HAHOKOMIIO3UTA C Au-HaHO4YacTunam (2); Am — motepst maccsl (%), T —
temnepartypa (°C).

Am
100
80—
60—
40

20—

| I T T T I I T T
0 100 200 300 400 500 600 700 &00 900 T

IJKCHePUMEHTATbHAS YaCTh. DJIEKTPOXUMHUIECKUN CUHTE3 MPOBOIMIN B
CTEKIITHHBIX JJICKTpoim3epax 0Oe3 auadparmMbl mpu moteHmmanax -0.6-1.2B
(x.c.3.). UK-ciekTpel MOIMMEPOB W HAHOKOMIIO3UTOB CHUMAaJd Ha CHEKTPO-
MmeTpax «'Specord M-80» u «Bruker Vertex 70», ncrosib3ys MEIKOAUCIEPCHBIE
ITOPOIIIKH, 3alpeccoBaHHbIe B TaOeTku ¢ KBr. DnekTpoHHbIe MUKpOQOTOTpa-
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¢un mosydeHsl Ha ONTHYECKOM MHUKpockome «Axioplan2y, «CarlZeiss» (I'ep-
MaHus). PeHTreHorpaduueckuii aHaiu3 BBINOJHEH HA MOPOIIKOBOM Iudpax-
tomerpe «D8 ADVANCE» (Cu-m3nyuenwmsi). ComepkaHue MeTaula B HAHO-
KOMITO3UTaX OIpEeNesuId METOAOM JJIEMEHTHOTO M aTOMHO-a0COPOILIMOHHOTO
aHanmu3a Ha criektpoMerpe «Perkin Elmer Analyst 200%.
TepMmorpaBuMeTpU4ECKUil aHaIU3 BBIIOJHAIM Ha AepuBatorpade ¢upmel
«MOM» (BeHrpus), CKOPOCTb TIOBBIIICHHS TEMIIEPATyphl — 5 'pajl. MHH .
1-BUHUIN1A30]1 CHHTE3UPOBAJIHM 110 METOUKE, ONMCAHHOH B pabote [12], a
KPOTOHOBYIO KHCIIOTY MapKH (X.4.) OYHIIATH METOAOM CyOIMMAIHH.

'HarmoHanbHbIH MOMNTEXHHYECKUI YHHBEPCUTET ApPMEHHH
*EpeBaHCKHMIi TOCYIapCTBEHHBII MEMIMHCKNI YHUBEpcHTeT HM. M. Teparm
e-mail: artsar86@mail.ru

C. A. Caprucsu, K. C. Maprapsu, T. C. Caprcsiu,
N.T. Aragxansan

3HeKTp0XHMI/I‘leCKHﬁ CHHTE3 HAHOKOMITIO3HUTOB 30J10TA HA OCHOBE
I-BI/IHI/IJII/IMI/I}IaSO.Tla H KpOTOHOBOﬁ KHCJI0THBI

Ha uncTo Kene3HOM M CTAIBHOM 3JIEKTPOAaX CHHTE3MPOBAHBI 30JI0TOCOIEPKAIIIE
HAHOKOMIIO3UTHl M HAaHOKOMIIO3WTHBIE IUICHKH Ha OCHOBE-|-BHHMIMMHIA30ja U KO-
TOHOBOW KHCIIOTHI NP 3IEKTPOXMIMUYECKOH (CO)NOJIMMEpH3aluy B MPHCYTCTBUU IIe-
POKCHIIHOTO HMHUIMATOpa 4-TpeTOYyTHIIEPOKCH-4-0KCOOYTHHOBON KHCIOTHL. COCTaB U
CTPYKTypa HaHOKOMIIO3UTOB W IUIEHOK YCTaHOBJIEHBI PEHTTC€HOCTPYKTYPHBIM, T€PMO-
rpaBumeTpuueckuM, MK-CHIEKTPOCKOIMUYECKUM 3JIEMEHTHBIM W aTOMHO-a0COPOIHOH-
HbIM METOJaMHU. YCTAHOBJIEHO, YTO MPHU YBEJIWYEHUH B AJIEKTPOJIUTE KOHLEHTPALUU
30JI0TOXJIOPUCTOBOJOPOTHON KUCIIOTBI, pa3Mep BBIIEISIONINXCS B KOMIIO3UTE U IIEHKE
YaCTHII 30JI0Ta BO3pacTaerT.

U. 2. Uupquui, 4. U. Uupqupyuib, S. U. Uwupquyub,
b. Q. Unuywiyui

Nuln bwinindwynghwnibtph §Ejupuphdhwlwi uhuptq
1-Jhuphdpyuqnih b jpnunntwuppeyh hhdwb Jpu

Uwpnip tpup b wnnwuwnh fEupngubph ypu HEjunpuphdhwuljut tpubwlng
uhtipkqyl] i nujh wwpnibwlnn bwinlhndwynghwnubp b Swsynyputp 1-Yhuhihuh-
nugnih b Ypnunbwpepyh hhdwb Jpu’ oquruugnpstiny whpopuhnuyhtt mhuh hwpnighs:
Lunyndynqhwntbph b swsynyplutph Juqup b jurniguwspp hwunwnyl) i nktn-
qhuupniguspuyhly, phpungpuyhdbnphwlut, PY-uytjupnunyhwljut b wnnd-
wnunppghnt knubuljubpny: Zwunwmjws b, np Lnpnhnh dke H4uCl, -h Ynughu-
npughwjh wybkjugdw htwn §ndynghnnid b hndynghwnughtt swsynypnid wykjwunid
El nulnt bwbindwuthlubph pubwlnipiniup b swhubpp:
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S. H. Sargsyan, K. S. Margaryan, T. S. Sargsyan, I. G. Agajanyan

Electrochemical Synthesis of Gold Nanocomposites Based
on 1-vinylimidazole and Crotonic Acid

On pure iron and steel electrodes, gold-containing nanocomposites and films based
on-1-vinyl-imidazole and crotonic acid are synthesized in electrochemical (co) poly-
merization in the presence of a peroxide-type initiator, 4-tert-butyl peroxy-4-oxobutic
acid. The composition and structure of nanocomposites and films were established by
X-ray diffraction, thermogravimetric, IR spectroscopic elemental and atomic absorption

methods. It has been established that with an increase in the concentration of HAuCl,

in the electrolyte, the size of gold particles released in the composite and in the film
increases

10.
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M. M. Xanaran, C. C. OBakumsH, A. I'. MeJKkoHsIH,
wieH-koppecnonaeHT HAH PA B. O. Tonmy3sin

OO0 AaHTHOKCHIAHTHOI AKTUBHOCTH U BJIUSTHUH
HA CBEPTHIBAIIIYI0 CHCTEMY KPOBU HEKOTOPBIX AMUI0B
N-0eH30mJ1-0,B-1eruIpoaMUHOKHUCIOT

(ITpeacrasneno 1/IV 2019)

KiroueBble cJIoBa: nepekuchoe oKucieHue aunuoos, Ceepmuléanue Kposu,
amMuobl AMUHOKUCTIOM.

B Hacrosiee BpeMsi HakaruiMBaeTcs BCe OOJbIIE JaHHBIX, CBHICTEIbCT-
BYIOILMX O TOM, YTO pa3iudHble U3MeHeHus pocdonununnoro (D) KOMIIOHEH-
Ta KJIETOYHBIX MEMOpaH SIBJIAIOTCS] CYIIECTBEHHBIM 3BEHOM H JaXK€ IIyCKOBBIM
(akTOpoM, MHHLUHUPYIOLUMM MOJCKYJISPHYIO AE30praHU3alMI0 U TOCIeAYyIo-
LIYI0 JECTPYKLHUIO MEMOpPaHHBIX CTPYKTYp NHPH Pa3IHYHBIX MaTOJIOTMYECKHX
cocTosHUAX. Cpean MexaHu3MOB paccTpoiicTB MeTabonu3ma D1 3HaUUTEIbHAS
POJIb IPUHAICKUT UX TIepeKUCcCHOMY okucieHuto [1, 2]. IIporecch cBoOO HO-
panukansHoro okucieHus (CPO) nunumos HocAT 00meOHOI0rnYeckuil Xapak-
TEp U SIBISIOTCS MIPU UX PE3KOH aKTUBAMK YHUBEPCAJIbHBIM MEXaHHU3MOM IIO-
BPEKACHUS KIETOK Ha YpoBHE MeMOpaH, obnerdas oOmeH Di Mexay AByMs
MOHoOc0sMU [3].

[Ipy wm3yueHMM pa3IUYHBIX MATOJOIMYECKUX HAPYIICHHH HE00XOIUMO
HCCIIe0BATh W3MEHEHUS CBEPTHIBAIOLIEH CHUCTEMBI KPOBH, (pu3nosormyeckast
(YHKIHST KOTOPOH COCTOUT B TOM, YTO OHA ITyTeM MacCHUBHOTO TpoMO0ooOpa3o-
BaHMUsI MUKPOCOCYZIOB B 30HE BOCHAJICHHS, BOKPYT 04aroB MHQEKIMOHHON ne-
CTPYKLMHU TKAaHEH OrpaHUYMBACT UX, OCJIAOJIAET MOCTYIUIEHHE B OOIIMI Kpo-
BOTOK OakTepHalbHBIX TOKCHHOB W MPOAYKTOB pacmaja. YCKOpEHHE JIHIOIe-
POKCHAALUK, CBOMCTBEHHOE MHOTHM MATOJIOTUYECKUM COCTOSHUSIM, YCHIIHBAET
HAKJIOHHOCTb K Tpombo3am[4-7]. AHTHOKCUAAHTHI, OTPAaHUYUBAS JHIIOTIEPOK-
CHIALMIO M CABUIM I'€MOCTa3a, CHIDKAIOT YaCTOTYy TPOMOOTHYECKHX OCIIOXK-
HeHwuit [8].
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Ucxons u3 dakra 00pa3zoBaHus JINIHIHBIX IEPEKUCEH BO BCEX TKAHIX HPU
Pa3IMYHBIX ITATOJIOTHAX, IPEICTABISICT HECOMHEHHBI HHTEPEC U3Y4YCHHE BITUSI-
HHS HEKOTOPHIX BHOBb CHHTE3MPOBAHHBIX COCAMHEHUI HA M3MEHEHHUE MEPEKHC-
Horo okucnenus aunuaoB (I[1IOJI). [ns kKoppeKIMu MaTONOTHYECKUX Hapylie-
HUH HEOOXOIMMO TIPH TIEPBUYHOM CKPHHHUHIE JICKAPCTBEHHBIX COCIUHEHHH,
o0naaronMx ONOJOTUYECKOH aKTUBHOCTBIO, M3YYNTh TAaK)Ke HEKOTOpbHIE HHT-
pPEIUEHTHI CHCTEMBI CBEPTHIBaHHMsS KpoBH. M3 HHX Haunbojiee BaKHBIMH SIB-
JSIOTCA: aKTUBUPOBAaHHOE YacTHYHOEe TpoMOuHOBoe Bpems (AUTB), mpotpom-
ounoBoe Bpems (IIB), TpombuHOBOEe Bpems (TB), xomudecTBo GuOpHUHOTEHA
(®-ren).

B nanHoli pabote uccneqoBaHbl Mpenaparhl, CHHTE3NPOBaHHBIE B J1a0opa-
TOpHU (U3HOJIOTMYECKH aKTUBHBIX MENTHIOB U aMUHOKHUCIOT Hay4dHo-TexHO-
JIOTHYECKOTO IIEHTPa OpraHndeckoit u papmaneBTraeckoi xumun [9-12]:

o]

CgHsCONH—C—CNH—R
Ar

1-10

4- HOC6H4, Ar = CGH5

NH , Ar = 4-HO, 3-C2H5OC6H3
N=CH-3,4-(HO),CgHa, Ar = 4-HOCgH,

N=CH- 3 4- (HO)2C6H3, Ar =4- HO 3 C2H5OCGH3
CH2C6H5, Ar = 4-HO, 3- CH3OCGH3

R= CH2C6H5, Ar = 4-HO, 3-C2H5OC6H3

.R= CH20H2C6H5, Ar = 4-HO, 3-C2H5OC6H3

.R= CH2CH2COOH Ar = 4- HO 3- CH3OCGH3

"R = CH,CH,COOH, Ar = 4-HO, 3-C,H;OCgH5

0. R = CH,COOH, Ar = 4-HO, 3-C,H,OCqHs

R
R
R
R

—‘<°°°\‘.°’.U"PP’!\>.—‘

Marepuansl U MeToabl. VccnemoBanus mpoBommnch Ha 35 Oecmopon-
HBIX O€JIBbIX KpbIcax-camiiax, Maccoi 180-200 r, comepsKaBIIMXCs Ha OOBIYHOM
nuuieBoM panuone. [locne nekanuranuu U30JIUPOBaHHBIC TOJIOBHOM MO3T U Iie-
YeHb MTPOMBIBAIIN (PU3PACTBOPOM, OUYHUINATIN OT KPOBEHOCHBIX COCYAOB M TOMO-
reansupoBamu B Tpuc-HCl Oydepe (pH 7.4). YpoBeHb NUNUAHBIX MEpeKuceit
oTpeessuii B He)epMEHTATUBHOM (aCKOpOaT3aBUCHMON ) CUCTEME MTEPEOKUCIIC-
HUS TI0 BBIXOAY KOHEYHOTO MPOIYKTa — MaIOHOBOTO nuanbiaerugaa (M/IA), o6-
pasyromero ¢ THOOapOUTYPOBOH KHCIOTOW KOMIUIEKCHOE COCIUHEHHE B BHIE
PO30BOTO XPOMOTE€HA, MHTCHCHBHOCTH OKPACKH KOTOPOTO PETHCTPUPOBATIACH
CHEKTpOGOTOMETPUYCCKU (TIPU JUTMHE BOJIHBI 535 HM) M COOTBETCTBOBAJIA KO-
JUYECTBY 00Opa3oBaBIieiics nepekucu [13, 14].
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006 anTHOKHCTUTENBHOW aKTUBHOCTH (AOA) MCHBITYEMBIX COCTUHCHUI
CYJIWIIH TIO TIPOIIEHTHBIM U3MEHEHUsIM KonmdecTBa MJIA B OMBITHBIX TTPOOax Mo
CPaBHEHHIO C KOHTPOJBHBIMU M3 pacueTa Ha | T MpenBapHTEIbHO ONpeAeseH-
HOro KonmyectBa Oenka [15]. B tabm. 1, 2 mpuBeneHbl pe3yibTaThl UCCICIO-
BaHWH, TPOBEJACHHBIX HA MO3TOBOM M TEYEHOYHOM TomoreHarax. CTaTHCTH-
4ecKyr0 00paboTKy NMPOBOAMIHN C WCIOJIB30BAHHEM KPUTEPHUS ITOCTOBEPHOCTH
Oumepa—CThI0eHTA.

Taoaunna 1

BimsiHue uccaenyeMbIX NpenapaToB Ha coaeps:xanne MJIA
(HM/mr Oesnka) B meyeHH 0eJIbIX KPbIC

[Ipoba KonTtpous, OmnpbIT % pa3HUILBI
n=3 OT KOHTPOJISI
1 7.38+0.12 4.01+0.21 45.7
2 7.15+0.23 6.5+0.20 9.1
3 7.15+¢0.21 8.15+0.13 -13.0
4 7.15+0.22 6.840.17 5
5 7.38+0.18 5.58+0.18 24.4
6 7.38+0.11 7.240.14 -2.4
7 7.15+0.18 3.2+0.20 55.2
8 7.15+0.19 0.89+0.15 87.5
9 7.15+0.15 3.01+0.15 58.0
10 7.38+0.23 6.25+0.16 15.3

Taoéauna 2

BausiHue uccienyemMbIX npenapaToB Ha coaeps;xanue MJIA
(HM/mr Oenka) B MO3roBOi TKaHU 0esIbIX KPbIC

TpoGa KOHT_ponb, Ombit % pa3HHUIIBI
n=3 OT KOHTPOJIS
1 8.45+0.11 6.45+0.14 33.6%
2 8.90+0.12 8.60+0.21 0.4%
3 8.90+0.18 10.00+0.21 -12.0%
4 8.45+0.20 8.40+0.16 -
5 8.45+0.18 7.00+0.18 17.2%
6 8.90+0.18 8.80+0.19 -
7 8.90+0.12 5.90+0.23 33.7%
8 8.90+0.21 3.90+0.23 56.2%
9 8.45+0.13 4.45+0.18 47.4%
10 8.45+0.16 8.00+0.14 0.4%

W3ydenne BAMSHUS UCCIIETYyEMbIX PENapaToB Ha apaMeTphl CUCTEMBI
CBEpTHIBAaHHS KPOBHU MPOBEACHO HA FeMOKOAryJIsitope (Gpanily3ckoi pupmbl

STAGO «Start-4» (Taoum. 3).
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Tao6auna 3
Buiusinue ucclielyeMbIX NPenapaToB HA HEKOTOPbIE MAPAMETPhI CUCTEMBI

CBEPTHIBAHUSA KPOBHU

IIpe-
Mapa- | "V 2 3 4 5 6 7 8 9 | 10
METP

par

Kour- OnbIT

PoJIb

B |16.6"| 18.7" |16.35"| 17.0" | 16.4" | 17" | 16.9"| 18.8"|21.3" [18.9"| 17.1"

TB |14.7"| 16.6" | 14.7" | 15.1"| 14.5" | 15.6" | 153" | 16.7" | 17.7" |17.0"| 14.5"

AYTB | 30" | 35" |29.5"|30.8"|29.4"| 34" |31.5"|36.7"|35.0" [36.5"| 31"

®-ren | 325 | 330 | 325 | 325 | 327 | 335 | 335 |335.0|338.0(334.0| 320

Kak crmemyer m3 mpuBeneHHBIX Tabaui, AOA BHOBb CHHTE3MPOBAHHBIX
COeIMHEeHMH Oosiee akTUBHO MPOSIBIISICTCS B MeYeHOUHOH TKauu. [Ipenapatsr Ne
1,7, 8 u 9 ABAAIOTCA CUIBHBIMU aHTUOKCHUJAHTaMHu, rpenapat Ne 3 — npookcu-

nmaaToM, mipenapatbl Ne 2, 5, 10 — c1abbIMH aHTHOKCHIAaHTaMH, TIpernapaTsl Ne 6
u 4 na AOA He JIeiCTBYIOT.

HayuHo-TexHoIOrn4eckuii HeHTp OpraHuYecKon
u papmariepruueckoit xumun HAH PA
e-mail: vtop@web.am

M. M. Xanarsn, C. C. OBakumsii, A. I'. MeJIKkoHsIH,
wieH-koppecnonaeHT HAH PA B. O. Tony3sn

O0 aHTHOKCHIAHTHOM AKTUBHOCTH M BJIUSIHUM HA CBEPTHIBAIOLLY IO
CHCTEMY KPOBH HEKOTOPBIX aMUA0B N-0eH30M1-0,B-1eruApoaMHHOKHCIIOT

HccnenoBaHbl aHTHOKCHIAHTHAsh AaKTHBHOCTh psina amMunoB N-OeH3oui-o.,B-
JETHIPOAMHUHOKHCIIOT U WX BIMSIHUE HA HEKOTOPBIE MapaMeTPhl CUCTEMbI CBEPThIBAHHUS

KpOBHU. HaﬁILGHLI BCIICCTBA, KOTOPbIC O6J'Ia,[[aIOT AHTHOKCHJJaHTHBIMHA CBOﬁCTBaMH, KakK
u aHTHKanyHﬂHTHOﬁ AKTUBHOCTBIO.

U. U. vuqupjui, U. U. Znduljhdjul, U. Q. Ukpniyw,
22 YUU. prpuljhg winud 9. O. Pnthniqyui

N-phuqnhi-o,p-nthhnpnunhtiupeniiiph npng udhygubph wqpkgmpyniup
hwljuwopuhnuiinuyhtt wijinpynipjui b wpyub dwljupnbjhnipjut ypu

Munidtwuhpyty kB N-phugnhi-o,f-nEhhnpnwdhtiwppniutnh dh swpp wdhnubph
hwljwopuhnuiwnuhtt winhynipniut nt wpyut dwupgbjhnipjut npny gniguthy-
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ubp: Zuynbwpbpyt) B dhwgnipniiubp, npnip odndwsé bt hwjwopuhnuin hwinlnt-
pintutikinny, hywbu hwb niukt hwjwdwlwunpnhy wgnbgnipnii:

M. M. Khalatyan, S. S. Hovakimyan, A. G. Melkonyan,
corresponding member of NAS RA V. O. Topuzyan

On the Antioxidant Activity of Some Amides N-benzoyl-a,
p-dehydroamino Acids and Their Effect on Blood Coagulation System

We studied some parameters of the blood coagulation system and lipid peroxi-
dation of amides N-benzoyl-o,B-dehydroamino acids. There was identified some com-
pounds with a strong antioxidants which are also have anticoagulant effects.
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HAIONMUMUOHAJOJBHAA AKAJAEMMUA HAYK APMEHMUWUHU
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Volume

BUOOPTAHUYECKASI XUMUS
V]IK 547.787

Ynen-koppecnonaeHT HAH PA B. O. Tony3siH, A. A. Oranecsis,
B. M. Ka3osn, E. P. Anekcansn

CuHTe3 U aHTHXOJMHICTEepa3Hble cBoMcTBA (Z)-1-
3aMelleHHbIX-2-(eHnJI-4-(11-T01y 0JICYIb(POHNIOKCH-
OeH3WIH/IeH)-5-UMHI1a30JI0HOB

(ITpencrasneno 22/1V 2019)

KaroueBsle ciioBa: amuowst a,f-0ecudpoamunoKuciom, nenmuobsl, CUHmes,
AHMUXOTUHICIEPA3ZHbLE CEOUCMBA, AYSMUIXOIUHICMEPA3A, OYMUPUIXOIUHIC-
mepasa.

5-M11a30710HOBBIN OCTaTOK SIBJISIETCSI OCHOBHOM CTPYKTYpPHOM equHULIEH
psAda Kak MPHUPOTHBIX, TaK U CHHTETHYECKUX (PU3MOIOTHYECKH aKTUBHBIX COE-
nuHeHHH. CHHTeTHYeCKre TPOU3BOAHbBIE S-UMUAA30JI0HA MPOSABISAIOT IIMPOKUI
CHEeKTp OMOJOTHYECKOW aKTHBHOCTH. B psagy 2,4-muzamemnieHbix u 1,2,4-Tpu-
3aMEIIeHHBIX S5-UMHIAa30JI0HOB HAMIEeHBl COEAWHEHUS, TPOSBIIONINE aHTH-
OakTepuasibHbie [1], MPOTUBOrPUOKOBBIC [2], IPOTHBOCYAOPOKHBIC [3], MPOTH-
BOBOCHIAUTENbHEIC [4], MPOTUBOOITYXOJEBBIE [5] U aHaNbreTudeckue [6] cBo-
CTBa. YCTaHOBJIEHO, YTO NMPOHU3BOIHBIE S5-MMHUIA30JI0HOB MHTHOUPYIOT IHKIIO-
KcureHasy-2 [7], alleTUIXOJMUH- U OyTHPUIXOJUHICTEPasbl [§], a Takke MOHO-
aMUHOOKCHAa3y [9].

[Ipy wuccnenoBaHWM AHTUXOJUHACTEPA3HBIX CBOMCTB 1,2-mu3ame-
LIEHHBIX 5-MMHUJIa30JI0HOB [8] OBLIO YCTaHOBJICHO, YTO BBEACHHE B MOJICKYITY
TOJTyOJICYIb(OHMIBHON TPYIIIBI MOBBIMIAET aKTHBHOCTD BemiecTBa. Hacrosmas
CTaThs MOCBSAIICHA CUHTE3y M U3yUEHUIO aHTHXOJIMHAICTEPA3HBIX CBOWCTB HEKO-
TOPBIX TPOM3BOAHBIX |-3aMeIIeHHBIX 2-(PeHnT-4-(4-TOMyoNCyIbPOHIIOKCH-
OCH3WINICH)-5-HMH1a30JI0HA.

Cunre3 1eneBeIx |-3amerieHnble 2-GeHmT-4-(4-TonyoncynbGhOHMIOKCH-
OeH3WIHICH)-5-nMu1a30510HOB (8-14) ocyliecTBiieH IByMs IyTSMH — BBIIEIe-
HUEM 00pa30BaBLIMXCSI aMHIOB 2-7 B pe3ysbTaTe B3auMoJeicTBus 2-heHu-4-
(4-TonyoncynsporunokcuOen3mmmaeH)-5(4H)-okcazonona (1) u amkwi- wim
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apUJIaMHHOB U JjaJiee UX BHYTPUMOJICKYJISPHON HuKiIn3anuel (myTh A), a B He-
KOTOPBIX cydasx 0e3 BbIJeNIeHUS aMHI0B (CUHTE3 «B OJTHOM Kouoe) (myTh b).

0O O
TosO o
\ CeHs NHR
N H,N-R HN \
N a
1 CeHs
TosO 2.7
B
TosO \ 0
R N
N N~g
8-14 CeHs

Tos = 4-CH3C6H4SOQ

R= NHCH,CH,OH (2,8), NHCH,CH,CH,O0H (3,9), CH,CH,N(C,Hs),
(4,10),CH,C4Hs (5,11),

CeHs (6,12), CsH,CHs-4 (7,13), CsH.OCH;-4 (14)

Puc. 1.

B3aumoneiicTBue HEHaCHIIIIEHHOTO OKCa30joHa 1 ¢ aMHHamMH OCYIIECTB-
JICHO B CpeJie OpraHNYECKUX pacTBOpHTeNei. B ciydae ankuinaMuHOB 1 OSH3MII-
aMHHA PEeakl{I0 TPOBOIMIN MPH KOMHATHOW TeMIlepaType, B TO BpeMs Kak
B3anMozelicTBue 1 ¢ apuiaMrHaMH OCYHIECTBISUIOCH KHUIISTYEHHEM PEaKIIMOH-
Ho#t cmecH (Ta6m.1). Iuknuzanus amuaoB 2,3,5-7 B S-umupazonons 8,9,10-13
OCyllleCTBIeHa UX B3aumojneuctBuem c 1,1,1,3,3,3-rekcaMeTriiiucuiia3aHoM
ITMAC) B AM®A. 1-(2-(AudTHnamuHo)31rd)-4-(4-TOMy0sCy1b()OHMITOKCH-
OensunuaeH)-5-umuaazonon (10) momyden B3aumopelcTBueM amuzaa 4 ¢ Tpu-
METHIIXJIOpCHIIaHOM. MIMua30110HEI 8 1 9 ObUTH Tak)Ke CHHTE3UPOBAHBI UCXOIS
n3 okcazonoHa 1 «B omHOU KOJIOe» Oe3 BbiAcneHus amuna. CuaTe3 1-(4-me-
ToKCUeHM)-2-PeHI-4-(4-TOTy0ICYIb(POHUIOKCH )-5-uMua3oiona (14) ocy-
IIECTBIIEH «B OJTHON Ko1Oe» (puc. 1).

C 1enpo BBISBICHHUS BIUSHUS POJH IBYKPATHOTO MPHUCYTCTBUS MMHIA30-
JIOHOBOTO OCTaTKa B MOJIEKYJ€ Ha aHTHUXOJHMHAICTEpa3HbIe CBOWCTBA COEIMHE-
HUS HAMU OCYIIECTBJIEH CHHTEe3 Ouc-5-ummunazoiona (16) B3ammoneiicTBuem
ouc-amuna 15 c¢ tpexxpatasiM u30bsITkOM ['MJIC. [IpomexyTouHblit OHc-amMun
15 cuHTe3upoBaH B3aMMOJIEHCTBHEM HEHACHIIIICHHOTO OKca3zoynoHa 1 ¢ 3TH-
JICHIUAaMUHOM B Cpejie dTuiarerara (puc. 2).
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O O O O

H,NCH,CH,NH;
1 —2—22 3, CsHs% NHCH,CH,NH »Csm
HN \ / NH
TosO 15

OTos

TosO o 0
/ OTos
N

N N
Y “SCH,CH; \/N

CeHs 16 CeHs

Puc. 2.

Cunre3 mentumoB 17-19 ocymiecTBieH TpagullioHHBIM MeTomoMm [10].
Huxnuzamnus nentunos 17-19 B umuaazononst 20-22 ocymiecTBIsAIACH TAKKE C
nomomwpo I'MJIC B cpene AM®DA. OnHako npu NpoBeACHUH LUKIU3auuu N-
Oenzonn-o,3-aeruapo-O-ro3untupo3ui-pf-ananuna (17) wepes 15 mun (TCX
KOHTPOJIb) HAOJ0AI0OCh 00pa3oBaHUE MOOOYHOTO MPOAYKTa. Jis yTOUHEHUS
CTPYKTYPBI 00pa30BaBIIETrOCs MPOAYKTa PEAKIIMOHHYIO CMECh KUIISTHIIHN €IlIe B
teuenue 5 4. [Tocire 00pabOTKN peaKIIMOHHOW cMecH OBLT BBIIEICH 2-(heHm-4-
(4-tomyoncynb(QOHIITOKCUOCH3WIHICH)-5-uMUIa300I0H (23) ¢ BbIXOgOM 63%.
OTMeTHM, 4TO aHAJOTHYHOE SBIICHHE OBLIO 3apETUCTPUPOBAHO PaHee IIPH pPeak-
mn N-6en3om-o,3-aeruapodenmnananmi-B-amanuaa ¢ ITMJC [11] (puc. 3).

O O

1) NaOH
1 + H;N(CHynCOOH _ DNaOH _ csus% NH(CH,)nCOOH
2) HCI
HN §
17-19
TosO
TosO

\ O TosO \ o
N _N(CH),nCOOH + N

. ~NH

es CeH
6''15
20-22 23

n=2(17,20), 3 (18, 21), 5 (19, 22)

Puc. 3.
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[IpousBoaHbIe, comepKame OcTaToK 4-aneTuianuinaa (24) 1 aMuHOOCH-
30HHON KUCIOTHI (25,26), ObUTH TIOMYYEHBI KUISYCHUEM PEaKIMOHHOW CMECH
OKCa30JI0Ha 1 C COOTBETCTBYIOLIMM aMHHOM B CMECH O€H30J1 — YKCYCHasl KUCIIO-
Ta 3:1B TeueHnue onHOTO Yaca (puc. 4).

o o
H
1+ HZN@COR —CeHe/ AcOHL ceH5—-{ NOCOR
HN {

TosO

TosO

\ o

NyNOCOR

CeHs
27-29

R =CH; (24,27), OH (25,28), OC,H; (26,29)
Puc. 4.

Huknuzanus nentuaos 24 -26 B S-umMujazonoHsl  27-29 ocyiiecTBieHa
Takke peakuueit c IM/IC.

Boeixonel ¥ QU3MKO-XMMHUYECKHE KOHCTAHTHI MOJTYYEHHBIX COEAMHEHHH
npuBeneHbl B Tabn.1 u 2. B AIMP cnexrtpax nomyueHHbIX amuos (2-7, 15, 24),
menrtunos (17-19, 25, 26) u 5-ummnazononos (8-14, 16, 20-22, 28, 29) cunr-
JIETHBIN CHTHAJl BUHWJIBHOTO MPOTOHA MPOSIBISETCS COOTBETCTBEHHO Ipu 7.03-
7.18 M.1. 11 6.92-7.22 M.J1., 9TO CBUACTEIHCTBYET O Z-KOH(QUTYPALIUU ITHX COe-
JTUHEHUH.

ITo meromy [12] uccnenoBaHbl aHTUXOJIMHICTEPA3HBIC CBOMCTBA CUHTE3HU-
POBaHHBIX COEOMHEHHUH 2-29 MO OTHOWIEHWIO Kak K aleTUIXOJIMHAICTepas3e
(AXD, KO 3.1.1.7), Tak u k Oytupmixomuascrepase (byX3, K® 3.1.1.8). Cor-
JIACHO TIOJIYYEHHBIM NaHHBIM (Ta0:1.3) amuasl 2-7 u Ouc-amuz 15 B 3aBHCHMO-
CTH OT CTPYKTYPHBIX H3MEHEHHil B KoHIeHTpanuy 8x10° M unrubupyror AX?D
Ha 7-38%, a byXD Ha 10-65%. B 3ToM psimy cpaBHUTENBHO BBICOKYIO aHTHOY-
THPHWIXOIHHICTEPA3HYI0 aKTUBHOCTH MPOSIBIAET 2-TUAPOKCHAITHIAMH N-OeH-
30mI1-0,3-neruapo-0-(4-ronyon-cynbdonun) Tupo3una (2, 65%).
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Ta6auna 1
YcioBusi CMHTE3a, BBIX0IbI H (PU3MKO-XUMHYECKHE KOHCTAHTHI aMHI0B H
nentuaoB N-6eH30mi-o,-n1eruapo-0O-ToryocyabOHAITHPO3HHA

o BeI-
Haii-
Ne PactBopurens u ycnosus Brixon, T ., R eHO Bpytro- 4HC-
TIPOBEJCHUS PeaKLUl % °C f a o tdopmyna JIEHO,
N, % N. %
>

2 DrTUaanerar, KOMH. T., 24 4 87.0 160-163 | 0.36 5.46 C,sH4N,O6S 5.83
3 DrTHiaanerar, KOMH. T., 24 4 83.4 162-165 | 0.40 5.40 Cy6H26N206S 5.66
4 Dodup, KOMH. T., 1 4 84.4 98-100 0.27 7,55 CpH33N305S 7.84
5 DTunaneTar, KOMH. T.,1 4 70.0 170-172 0.76 5.18 C30H26N>O5S 5.32

D ., 20
6 THIAHCTAT, KHITL 833 | 195-197 | 035 | 573 | CuHuN,OsS | 547
MUH
7 Xnopodopm, kumsy. 5 4 46.2 191-193 0.59 4.99 C30H»7N,0sS 531

DTunaneTar, Kumsd., 30

15 874 | 135-137 | 045 | 599 | CuHuNOWS | 623
MUH
Boma- T T
17 ona aue“;j JKOMITS 00 | 174-177 | 034 | 521 | CoHaN,0sS | 551
q
Boma- T T
18 ona auem; JKOMILTS 908 | 145-148 | 037 | 501 | CoHaN.OsS | 536
q
Boja- 1:1, LT,
19 | 0@ auem;q KOMILT 88.4 8890 | 022 | 485 | CaHiN:O:S | 5.0

B N
24 | DEMOITYROYCHATKUCIOT 1 o5 g 1 905208 | 043 | 523 | CyHaN2OGS | 5.05

3:1, kumsy., 1 9

B -
g5 | CEMOITYROYCHATKUCIOT 1 65 1 511213 | 046 | 528 | CyHuN.OS | 5.03
3:1, kumsy., 1 9

B -
26 | CCMBOITYROYCHATKHCOTA oy | 213016 | 045 | 440 | CoHaN:OSS | 479

3:1, kunsy., 1 a

*[lonBmxHast ¢pa3a: OeH301I-MeTaHOT 5:2.

W3 gunentunoB 17-19 u 25, 26 B KOHIEHTpALUU 8x10°M CpPaBHUTENIBHO
BBICOKYIO aKTHBHOCTH IO OTHOIICHHIO K AXD TposBIsieT 3TWIOBHIA 3¢up N-
OeH30mI-0,B-nerunpo-0-(4-ToryocyIb()OHNIT ) THPO3UIT-TT-aMIHOOCH30MHO
KkucaoTel (26, 31%), a o otHomeHuto k byX — N-Oenzoumn-a,B-aeruapo-0-(4-
TOJTY OJICYIb(OHIIT) TUPO3UII-E-aMUHOKaIpoHoBas kucnota (19, 41%). Hago ot-
METHUTh, YTO 5-UMHUAA30JI0OHBI IO CPAaBHEHUIO C COOTBETCTBYIOIIMMHU AMHJAMHU
6osiee 3pPeKTUBHO MOMABIAIOT aKTHBHOCTh Kak AXD (18-77%), tak u byXD
(26-100%). B 3TOM psiy CBOMMHU aHTHAICTHIXOJMHICTEPA3HBIMUA CBOMCTBAMU
B KoHIeHTpamuH 8x10° M Boimensiercst (Z)-3-(5-okco-2-(enni-4-(4-(tomyon-
CyIb()OHUITOKCUOCH3WIHICH )-4, 5 - muruapo- 1 H-nMunazon- 1 -mr)-nipornoHoBast
kucnota (20, 77%). B ciayuae xe ByX3 Hammydmmm uHruOUTOpOM 3TOTO (ep-
MeHTa sBisieTcst (Z)-1-(3-ruapoxcunpornn)-2-peHnn-4-(m-TonyoncyashoHnI-
OKCHOCH3MINICH)-5-MMH1a30710H (9), KoTOpbIil B KoHueHTparmn 8x10°M mo-
JaBisieT akTUBHOCTE by XD Ha 100%. YcTaHOBIEHO TakXKe, 9TO COeTUHEHNE 9 B
xoHnenTpanuy 8x10”7 M urru6upyer byX? na 33%, a B koHIEHTpamuu 8x10°
"M - Ha 16%.
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Tao6auna 2
YcioBusi CHHTE3a, BBIXOAbI U (PU3HKO-XUMUYECKHE KOHCTAHTBI 2-peHnii-4-(4-
TOJIY0JICYJIb(OHNTOKCHOEH3NITUIEH)-5-UMUTa3010HOB

IIponon- B

Berxon, % JKUTENb- Haii- P
Bpyrro- 4uc-

No HOCTb T, R JIEHO
Meton A Meton b peakuuy, °C f N, % (opmyia ﬂ;};/()’
MUH 0
8 84.5 82.1 20, (45)** 131-133 | 0.54 6.20 Cy5H2N>O0sS 6.06
9 82.8 84.2 20 (30)** 128-130 | 0.67 5.51 CyH24N>0s5S 5.88
10 72.9%** - 120 102-105 | 0.65 7.95 Ca9H31N304S 8.12
11 84.3 - 35 141-143 | 0.85 5.18 C30H24N204S 5.51
12 87.5 - 25 77-80 0.68 5.31 Ca9H2N>O4S 5.66
13 84.0 - 25 137-139 | 0.78 5.26 C30H2sN>2O4S 5.50
14 - 87.3 45 193-196 | 0.65 5.12 C30H24N>0s5S 5.34
16 84.9 - 25 225-228 | 0.76 6.01 CysHaoN4OoS 6.36
20 68.9 - 15 154-157 | 0.58 5.43 Ca6H2oN2O6S 5.71
21 90.0 - 25 140-142 | 0.45 5.11 Cy7H24N206S 5.55
22 82.4 - 30 125-127 | 0.46 542 CaoHpsN>O6S 5.26
23 63.2 - 5 yac 279-281 0.62 6.39 Cy3H sN>O4S 6.69
27 85.4 - 45 203-205 | 0.58 5.08 C31H24N>05S 5.22
28 90.7 - 20 242-245 | 0.78 5.01 C30H22N206S 5.20
29 89.6 - 25 191-194 | 0.77 4.57 C3HopsN2O6S 4.94

*[TogBrxHas daza: OeHzon-meraHon 5:2.
** [IpoJOIDKUTENILHOCTD peakiuu npu meroje b.
***C npumenenneM TMXC B kauecTBe JeTHIPATHPYIOIIETO areHTa.

J1s HEKOTOpHIX S5-MMHIA30JI0HOB OMPEAETSUIA TakKe KOHIICHTPAIHIO,
uHrnoupytromryto xonuHacrepassl Ha 50% (ICsgy,, T201.3) 1 cnenuduIHOCTH MO
otHomeHUI0 K byXD (tabn.3, A/b). Kak mokaspiBatoT naHHble Tabn. 1, Bce
WCCIIEIOBAHHBIE COCTUHEHHS MPOSBISAIOT CIEUU(UIHOCTh MO OTHOUICHHIO K
byX3. Ilo manubiM ICspy, CpaBHUTENBHO BBICOKYIO AHTHOYTHPHIXOIMHIC-
Tepa3Hyl0 aKTHUBHOCTb, KaK M 0KMJAJIOCh, MPOSIBIAET coenuHerue 9 (67 nM).
Hano oTmeTuTs, 9TO 3TOT pe3yabTaT Majlo YCTYIaeT U3BECTHOMY B JIUTEpaType
npenapary Takpun (byXD ICsp,= 47nM) m B 10 pa3 ycrymaer aKTHBHOCTH
coenunenus 23, 3nauenue 1Csgy, KoTOpOro 1o JaHHbeIM [§] cocTaBiseT 6 nM.

ITo meronmy [13] uccienoBaHbl TaKKe AHTUpPAAUKAIbHBIE CBOWMCTBA Kak
CHHTE3MPOBAHHBIX aMHUIOB, TaK U UMHIA30J0HOB. Y CTAHOBJIEHO, YTO BCE CHH-
TE3UpPOBAHHBIE BEIIECTBA, KPOME S-MMHa30I0HA 23, IPaKTUYECKH JTUIIECHBI aH-
TUPAJUKAIBHBIX CBOMCTB, a coeauHeHue 23 B koHeHTpauuu 0.02 M nposiBuseT
20% wuHrnbupoBanuss B TeueHHe 40 MHH 1O OTHOLICHHIO K CTaOMIIBHOMY
panukany 2,2’ -audeHun- 1 -mukpuiaTruapaswty B COOTHomeHnu 1:1.
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Tao6auna 3

AHTHXOJHHICTEPa3HbIe CBOiicTBa aMui0B 2-7, 15, mentugon 17-19,
24, 25 N-0eH3ona-o,3-1eruapo-0O-1oayosicyabHOHUATHPO3UHA U 2-hennii-4-(4-
TOJIY0JICYIb(OHNTOKCUOEH3NINIeH)-5-uMua3010H0B 8-14, 16, 20-22, 26,27 B
KoHnenTpanun 8x10°M

Ne AnTtnauerun- | AHTHOYTHUpPHII- AXD ByX3
XOJIMHOBAs XOJIMHOBAs 1Cs0,, nM 1Cs00,, nM A/B**
aKTUBHOCTB, | AKTUBHOCTB, % (A) (b)
%
2 26,5 65,8 4286+476 17117 25.1
3 32.5 63,2 52734283 296+71 17.8
4 7.2 25.6 - - -
5 223 32.0 - - -
6 38.5 40.8 - - -
7 8.7 10.8 - - -
8 74.4 100 440+55 131+23 34
9 64.9 100* 3913+88 67+10 58.4
10 19.0 54.7 40830+851 | 7566+423 5.4
11 39.3 40.0 - - -
12 45.9 46.1 - - -
13 45.1 43.5 - - -
14 33.6 34.5 - - -
15 314 42.1 - - -
16 32.8 89.5 4487+275 755+14 59
17 21.2 24.9 - - -
18 29.5 35.5 - - -
19 30.9 41.9 - - -
20 77.9 78.9 647491 316+30 2.1
21 39.3 80.3 5479+77 582+43 9.4
22 42.9 43.5 - - -
23 29.0*** 87.0%** 4201*** 6F** 700%***
24 27.7 15.1 - - -
25 30.5 24.4 - - -
26 31.9 7.1 - - -
27 18.1 42.0
28 29.3 26.9 - - -
29 39.0 44.4 - - -
TaKpI/IH _ _ 190**** 47**** 40
*Ipu 8x10°M.

** CrienuUIHOCTE IO OTHOIIEHUIO K by XD.
*4* JlaHHBIC B3ATHI U3 paOOTHI [§].
*%%** JlaHHBIC B3STHI U3 paboTHI [14].

HayuHo-TexHOMIOrM4YeCKUil IeHTP OpraHuYecKoi
u ¢apmaneBTryeckoi xumuun HAH PA

e-mail: vtop@web.am
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UYnen-koppecnongeHT HAH PA B. O. Tony3sin, A. A. OraHecsiy,
B. M. Ka3osnn, E. P. Anekcansin

CuHTe3 1 AHTHXOJIMHACTepa3Hble CBOCcTBA (Z)-1-3aMenieHHbIX-2-peHnI-
4-(n-T10J1y0JICYIb(POHUTOKCHOEH3UTIHN/IEH )-5- MM HU/1230,I0HOB

C mpuMeHeHHEeM pa3INYHBIX METOJI0B CHHTE3a Ha 0aze 2-peHni-4-(4-Toayoncyib-
¢donunokcubdensmaeH)-5(4H)-okca3onona MONyyYeHbl pa3jiMuHble ANKWI- U apuia-
MUBI, a Takke nentuasl N-Oer3omt-a,B-neruapo-O-tonyoncynbdonuntuposuna. [lo-
Jy4yeHHbIE COEIUHEHUs B3aumojelcTBueMm ¢ rekcamerwiaucmwiazaHoM (I'MJIC) umu
TPUMETHIIXJIOPCUIIAHOM TIPEBpaIleHbl B COOTBETCTBYIOIIME (Z)-1-3amernieHHble-2-(de-
HUJI-4-(I1-TOTY0JICY b OHUIOKCHOCH3WIINIEH )-5-IMU1a30JI0HBL. B HEKOTOPBIX Cirydasx
S-umunazononsl moiydeHsl ¢ npumenerneM ['MJIC w3 HeHaceimenHoro S5(4H)-okca-
30JI0HA OCYILECTBIEHUEM CHHTE3a «B OJHOM KOyOe». V3yueHbl aHTHXOINHICTEpa3HbIe
CBOMCTBA CHHTE3MPOBAHHBIX COCTUHECHUH 10 OTHOIIECHHUIO KaK K alleTHIIXOJIHMHICTEpas3e
(AXD), Ttak u x OyrupmwixomuadcTepasze (byXD). YcraHoBineHo, 4TO MO WHTHOMPYIO-
IIFM CBOWMCTBAM IO OTHOIIEHHIO K 000MM (hepMeHTaM aMHIbI U MenTHAbl N-OeH30mII-
o, B-neruapo-O-TormyoncynbOHUATHPO3UHA YCTYIIAIOT COOTBETCTBYIOMIMM S-UMHIA30-
smoHaM. Ha ocHOBaHMM TOJYYEeHHBIX IAaHHBIX YCTAHOBJICHO TAaK)KE, YTO CHHTE3MPOBAH-
HBIE COSMHEHHS B OCHOBHOM MIPOSBIISIOT CIIEI(PHIHOCTH 110 OTHOIIEHHUIO K by X0.

22.9UU. prpujhg wiunud 9. O. Pnthmqui, U. U. Zndhwithujwb,
9. U. \Nwmgqnui,G. [} Ujkpuwiyui

(Z)-1-(nbnuljujus-2-phuh-4-(y-nnmnjunippnhjopuhpkigh hyku)-
5-huhnugninuittinp upiptqp b hwwn hutuptpuquyht
hwunljmpniuutpp

2-ptuhi-4-(4-nnninjunydnihjopuhpbiqhihnt)-5(4H)-opumugqninth  hhuph {Jpw
uhuptqh wwppkp dkpanubph Yhpwundwdp vnwgdus ki N-pkuqnpi-o,p-nihhnpn-O-
wunjninjunijdniihjphpnghtth mwupptp wiihi- b wphjudhnubp b whkwywhpukp: Unwugus
dhwgnipniuibpp hbipuwidbphinhuhjuquith (ZU%U) b tndbphipinpuhjuith htin thnju-
wqpbgnipyudp Jhpwsylp b hwdwywunwupwi (Z)-1-(nbnuljuqus-2-$tupy-4-(u-
wnnninjunipbnithjopupptighihnki)-5-hihnwugqninuubph: Npny pbwpbpmd 5-huhnwqn-
Intubkpp vnnugdus i 2ZUTU-h Yhpundwdp shwglgus 5(4H)-opuwgninuhg' «ukl Yng-
paynud» nkwlghuyh hpuwiwgdwdp: Nunidbwuhpdws Eu uhtiptqus vhugnipinii-
utiph hwlwpunjhutupbpuquyht hwnlnipnibubpp hywbu wgkphijunhubuptpugh
(UVE), wytytiu by poiphphiunihubuptpugqh (PFnvk) hwinby: 8nyg b wipdws, np kpynt
dtpdbkunp tjundwdp b wpghjulng hwnlnipniuubpny wdhnubpt nt whkwwnhpukpp
qhonud ki hwdwwywiwupuw 5-huhpuqnnuubphtt: Unwugws wndyuitph hhuwb Jpu
twl gnyg E wpjws, np uhtiptqué vhwgnipniiubpp hhdbwlwinid gnigupbpnud G
Runpnnujwinipnit AnlvE-h tjundwdp:
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Corresponding member of NAS RA V. O. Topuzyan, A. A. Hovhannisyan,
V. M. Ghazoyan, E. R. Alexanyan

Synthesis and Anticholinesterase Properties of (Z)-1-substituted-2-
phenyl-4-(p-toluolsulphoniloxibenzilidene)-5-imidazolones

There were received various alkyl- and arylamides and peptides of N-benzoil-a.,3-
dehydro-O-toluolsulfonyltyrosine with the application of the methods of synthesis on
the base of 2-phenyl-4-(4-toluolsulfonyloxibeziliden)-5(4H)-oxazolone. Received com-
pounds with the interaction of the hexametyldisilazane (HMDS) and thrimethyl-
chlorosilane (TMCS) were converted to the corresponding (Z)-1-substituted-2-phenyl-
4-(p-toluolsulphoniloxibenzilidene)-5-imidazolones. In some cases 5-imidazolones
were received from 5(4H)-oxazolone with application HMDS by «one pot» synthesis.
There were studied anticholinesterase properties of synthesized compounds in relase to
acethylcholinesterase (AChE) and butyrylcholinesterase (BuChE). There was estab-
lished, that by the inhibition properties in relase to the both of ferments amides and
peptides of N-benzoil-a,-dehydro-O-toluolsulfoniltirosine concede to the correspon-
ding 5-imidazolones. According to the received data there was also established, that
synthesized compounds basically show specificity to the BuChE.
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ABTOHOMHOCTH CIIOHTAHHOW AKTHBHOCTH OBAPHAJIbHOM
30HbI MATOYHOM TPYObI y KpPbIC

(ITpeacrasneno wi.-kop. HAH PA JI. P. Mausensiaom 20/111 2019)

KuroueBble ciioBa: mamounas mpyda, 08apuaibHulii omoei, CHOHMAHHASA
AKMUBHOCMb, CHBIUKU AKINUGHOCTU, NOTNEHYUAL OellCNEUSL.

OnexTpyuyeckas aKTHBHOCTH TJIQAKOMBIIIEYHOW TKaHW MpPEJCTaBlieHa B
BHJIE MTEPHOAMYECKUX, JIOKATHHO BO3HUKAIOIINX MOTEHIIHAIIOB JIEHCTBHs, 00ec-
MEYMBAIOIIMX OCHOBHYIO (PYHKIIMOHAIBHYIO JACSITEIBHOCTh MUOMETPHS — KOHT-
paktypy [1, 2]. Tlocae kaxmoi KOHTPAKTYPHI CIEIyeT pellakcarus, U JaHHOe
UX 4epefioBaHUe OOyCJIOBIMBAeT BO3SHMKHOBEHHE I1EPEMEKAIOUINXCA OTHOCH-
TEJNBHO CIIOKOWHBIM yYpOBHEM MeMOpPaHHOTO IIOTeHIManTa MEICHHBIX KOoje-
0aHul, Ha BEPIIMHE KOTOPBIX M HaGIIOAIOTCS BCHBIIIKKM aKTUBHOCTH [3, 4].
[MonoOHBI pUTMOTEHE3 HAXOAMUTCS B OINPEIEIICHHBIX 00JacTAX MHOMETPHS H
Ha0romaeTcs Kak y OepeMEHHBIX, TaK M HeOepEMEHHBIX CAMOK.

Y HeGepeMeHHBIX KPBIC 3TH pa3psAbl MEeHee MPOJODKUTENBHBI U UMEIOT
Oonee peakyro yacrory [5, 6, 7]. [Tockonbky Kaxkaas TTIaJIKOMBIIICYHAST KJIETKA
MHOMETpPHsI CIIOCOOHA K TelcMeWKepHOW aKTHBHOCTH, Ta KJIETKa, BO30Y.IH-
MOCTBL KOTOPOH SBJISETCS CaMOM BBICOKOM, OYIIET CrocoOHa TeHEepHUPOBATh I10-
TEeHIHal AeicTBus [2, 8, 9]. B cBA3: ¢ conpsxeHneM 31eKTPUYECKON aKTHB-
HOCTU C KOHTPAKTYpOH NOAOOHBIM TaOMIbHBI pUTMOreHe3 IneiicMeiikepoB
MHOMETPHSI MOXKET CO3JaTh KapTHHY (YHKIHOHAIBHOTO Xaoca [3, 7]. Bmecre ¢
TEM M3BECTHO TaK)Ke, YTO OCHOBHOE (DYHKITMOHAJIHHOE 3HAYCHHE TAaKOTO PETpo-
OYKTUBHOTO OpraHa, Kak MarkKa, 3aKifodaeTcs B O0ECICUEHHH OHOTOISPHO
HaIpaBJICHHOW KOHTPAaKTypHOU NesTenbHocTd. B Takom ciyuyae HeoOXoIuMo
HaJIMYUe B MHOMETPHHU OIPEJISIICHHOW aKTUBHOI 30HBI, BBITIOJHSIONIEH POJIb
BOAWTENS] pUTMa B 3TOM Tporecce. JlaHHBIA (akT, BEPOSATHO, ONMpEAEIAETCS
MMEHHO JIOKanu3anuen crennduuecknx nericmeiikepos [10].

B pame mccnemoBaHMM ITOKAa3aHO, YTO MaTKa XapaKTepU3yeTCsl OCOOEH-
HBIM pEaripoBaHHEM Ha TaKoOW MeauaTtop, Kak OKCHTOIMH. Bo30yxmaromiee
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JCHCTBHE JaHHOTO TUMO(H3apHOTO0 TOPMOHA TPOSIBJISIETCS YYalllCHUEM CIIOH-
TaHHBIX Pa3psI0B U JEnojisipu3anueld MeMOpaHbl TTIaJIKOMBIIIEYHBIX KIETOK, a
TaK)Ke YBEITUUYCHUEM MPOIOJKUTEIBHOCTH aKTUBHOTO cocTosiHus [11 - 13].

Hcxons w3 BeIIECKA3aHHOTO, & TAKXKE HAJIMYUS OIPENeICHHON crienudu-
YecKo# Jiokamm3anuu (IpOKCHMallbHas 30Ha) OBapHUadbHOM 00JIacTH MaTOYHOM
TPYOBI 1IEIbI0 JTaHHOH PabOTHI ABJSIIOCH MIPOBEACHUE CPABHUTEILHOIO aHAIH3a
XapaKTEPUCTUK CIOHTAHHOW aKTMBHOCTH OTMEUEHHOW O0JIACTH KaKk B HOPME,
TaK ¥ TpU €€ U30JISIIUY TP BO3ACHCTBUN OKCHTOIIMHA.

Matepuan u MeToauKka. PaboTa BBITIOJIHEHA B YCJIOBHUSX in situ Ha camKax
KpBIC, B3AThIX Ha 10-i1 neHp nocne ponos, maccoil 200-250 r. JKuBoTHbIE aHec-
Te3upoBaNUCh HeMOyTaoM (40-45 MI/KT) BHYTPUOPIOMIMHHO. DKCIEPUMEHTHI
ObBUTH OCTPBIMH, W TIOCIIE 3aBEpIICHHUS PETHCTPAINH >KUBOTHBIE 3a0HBajNCh.
BckphiBanack OprolHas MONOCTh W OOHAXKAJICS KOPIYC MATKU C PacIoNIOKEH-
HBIMH C JIByX CTOPOH MAaTOYHBIMH TpyOamMu. MarTka IeHepBHpOBallaCh Tepe-
pe3Koil KopemkoB HepBOB plexus hypogastricus, uterinus, uterovaginalis. Pe-
TUCTpalUsg aKTUBHOCTH TPOBOAMIACH C IMOBEPXHOCTH OBAPHAIBLHOTO OTHAETA
Matku (puc. 1). CioHTaHHas 3IEKTpUYeCKas aKTUBHOCTh M3 OMHCAHHOTO OT/Ie-
Jla OpraHa OTBOAWJIACH OWITONISIPHBIM SJIEKTPOIOM (MEXKIIEKTPOTHOE pacCTosi-
HHUE COOTBETCTBOBAIO 2 MM). MCKIIFOUEHUE B3aUMOCBS3H MEXy PUTMOTCHHBI-
MH OOJIACTSIMH OCYIIECTBIISIIOCH IyTEM MEPepe3Kd MATOYHOTO POra B COOT-
BercTByOIeH obmactu (puc. 1). Oxcuronua (SME ['egeon Puxtep) BBOmMICS
BHyTpuBeHHO 110 0.2-0.3 M1 (B 3aBUCHMOCTH OT Beca KUBOTHOTO) B KOHIICHT-
parmn 107 MKr/kr. B KamoM SKCIIEPUMEHTE HCCIIE[0BANACH OHA KOHIICHT-

parusi.
A b
| H
R 50uxB
B
I:w uxB

' 0.1cex

Puc.1. A. Cxemarmdeckoe H300paXCHHE Tella MAaTKd M MAaTOYHOW TPYOBI KPBICHI:
1 — obnacTe perucrpamnuu, I — mecro mepepesku; b. CrioHTaHHas 3IEKTpUYECKas ak-
TUBHOCTh OBapHajabHON 00nacTtu; B. ExuHnunas ycpenHeHHas Qopma moTeHIMalia
JIEACTBHA.

AHanu3 pe3yabTaToB MPOBOAUIICS IyTEM ONpeAeNICHHs 3HAYeHUH CIeTyTo-
IIFX TTApaMETPOB CIIOHTAHHBIX MOTEHIMANIOB JMeHCTBus: aMIuuTyaa (A), cpen-
HSISl CKOPOCTh HapacTaHus nuka (V), IpOJODKUTENIBHOCTh HApacTaHUsl MHKa
(T/2) (mpoOMKUTETHHOCTh YBEIMYSHHS aMILTATY Il TIOTEHITHANA EHCTBHS 10
MaKCHUMAaJIbHOT'O 3HAYCHUS), MOJIOBUHA MUPHHBI (t) (IPOAOIHKUTEIEHOCTEL Gop-
MHpPOBAHUS BEPXYLIKU IOTEHLMAJA JEHCTBHSI, COOTBETCTBYIOIIEH BEPXHEH ITO-
JIOBUHE €ro aMIUIUTY[bl), MPOJODKUTENFHOCTh AKTUBHOTO COCTOSIHUSI (CyM-
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MHUPOBaHHBIE JJTUTEIHHOCTH BCIBIIIEK aKTUBHOCTH, HAOJI0O1aeMble B TEUCHHE 5
MUH pPEeTUCTpaluy B repecuete Ha 1 MuH). Bce oTMedeHHbIE TIOKa3aTeny orpe-
JeISIINCh MTyTeM MX YCPeIHEHUs Kak B Ipeliesie OHOTO KCIEPUMEHTa, TaKk U
BCEX JKCIIEPUMEHTOB JaHHOW cepun. Ha pucyHKax mpeacTaBieHbl CyNepro3u-
MU JABYX THUIHYHBIX (DOPM YCPEIHEHHBIX MOTEHIUANOB NEHCTBHUA. YCpenHe-
HHUE TIOCIETHUX TaKXe MPOBOIIIIOCH B Mpeaeiax Kak KaKJoro SKCIEPUMEHTa,
TaK U BCEX IKCIEPUMEHTOB JaHHOM CepHH.

CrioHTaHHas 3NIEKTpUYEeCcKas aKTUBHOCTh PETUCTPUPOBAIACH Ha O-KaHAIb-
HOM TIpHOOpe ISl OLEHKH DJEKTPUIECKONW aKTUBHOCTH TIIAJKOW MYCKYJIaTyphl,
paspaborannoMm B MucTuTyTe dusuonorun um. JI. A. Opbenu HAH PA [14]. B
JAaHHBIX SKCIEPHMEHTaX IPOBOJIMIACH PETUCTPAIUS C OJHOTO JIOKyca Hccle-
nyeMoil cTpykTypbl. OTHOIIIEHHE CHUTHAN - IIyM MprOOpa TMO3BOJSET OCYyIIe-
CTBIIATH JOCTOBEPHYIO PETHUCTPAIIMIO OTKIIOHEHWH CUTHAJIOB C aMILTUTYIOU 10
10 mxB. IIpoBoaunacek mosocoBast GMIBTPAIlsS PETUCTPUPYEMBIX CHTHAJIOB B
muarazone 3 — 30 'n. Kommyrukanms npu6opa ¢ IBM ocymecTBisinach ¢ uc-
nmop3oBanueM USB mopra. Ilporpamma, oOecrmeduBaromias peTHCTPAIHIO
CHTHAJIOB, pa3paboTaHa ¢ MpUMeHEeHUeM makeTa nporpamMm Lab View. ITocne-
JOYIOIUH CTaTUCTUYECKUN aHaIN3 3aperuCTPUPOBAHHBIX CUTHAJIOB MTPOBOIUIICS
C UCTONb30BaHUeM MakeToB nporpamm Origin-8.5 u Sigma Plot 11.0. Ouenka
JIOCTOBEPHOCTH M3MEHEHUS MOJIy4eHHBIX JaHHBIX OCYIIECTBIIATIACh COTJIacHO t-
kputeputo CrteiofeHTa. I[lpuBeneHHbIE 3alMCH OTAETBHBIX HSKCIEPUMEHTOB
MPEJICTABIIAIOT KAPTHHY aKTUBHOCTH OJJHOTO M3 aHAJOTHYHBIX SKCIIEPHMEHTOB,
MOJYy4YEeHHBIX Ha 19 )KUBOTHBIX.

Bce skcniepuMeHTH! ObUTH TIPOBEICHBI B COOTBETCTBUH € IMpaBuiaMu Epe-
BaHCKOT'O TOCYAapCTBEHHOTO MEAMLIMHCKOTO YHUBEPCHUTETA MO STHKE B 00IACTH
yX0Ja M UCTOJIH30BAHMA JIAOOPATOPHBIX JKUBOTHBIX. DKCHEPUMEHTHI, 4 TAaKKe
YXOJ 3a KMBOTHBIMHU BBITIOJTHEHBI B COOTBETCTBUU ¢ «lIpaBmiamMu u HOpMaMu
TYMaHHOTO 00pamieHus ¢ 00bEKTaMH UCCIIEIOBAHUS.

Pe3yabTathl HcciaenoBanuii u ux oodcysxkaenme. [IpoBoaunacs peruct-
pauus 3JEKTPUYECKON aKTUBHOCTH M3 OBapUaJIbHON PUTMOI€HHOUN 30HBI MHUO-
MeTpus, MpeAcTaBIeHHON Ha puc. 1, A. Peructpupyemslii aBToMaTu3M Ipen-
CTaBIIEH TIEPUOJANYECKH, ACHHXPOHHO BO3HUKAIOUIMMHY BCIIBIIIKAMH Pa3psaoB
MOTEHI[MaIa JEUCTBUS, YaCTOTa KOTOPBIX ITOCTETIEHHO ypeKalach, W aKTHB-
HocTh mucyezana (puc. 1, b, B). Uckmtouenne Bo3aeiicTBUsI akTHBHOCTH OoJee
JUCTaJIbHO PACIOJIOKEHHBIX 30H MHUOMETPHS HAa HCCIEAYyEeMbIl HaMU JIOKYC
OpraHa IPOBOJUIIOCH MOCIIE €T0 U3OIISAIUH ITyTeM Mepepe3Kd MaTOYHOH TPyOBI
B OBapualbHOI 0Onactu, mpexacraBieHHON Ha puc. 1. Ilocne cromp peskoif
TpaBMBI CTAOMIIN3AIMA AKTUBHOCTH YCTaHABIMBAIACh Yepe3 5 MUH.

Ha puc. 2 crneBa mpeacraBieHsl pe3yibTaThl MPOBEACHHOTO aHAIHM3a Xa-
PaKTEPUCTHK DIEKTPHUECKOW aKTUBHOCTH OBAapHAIHHON 30HBI MHOMETPHS TOC-
ne mepepesku. s HaryggHOCTH BCE Pe3yJbTaThl aHAIM3MPOBAIUCH B MPO-
[IEHTHOM OTHOIIIEHWHM K HOpMe. B OCHOBHOM BBISBHIJIOCH JIMIIb yMEHBIICHHE
aMIUTMTYIBI M CPEJHEH CKOPOCTH HapacTaHUs MWKa ISl OBapUAIBHON 30HBI
muomeTpust. Ha puc. 2 cipaBa HaJOXXEeHHbBIE APYT HA Ipyra B pa3BepHYTOM BU-
Je TUIUYHBIE (QOPMBI TOTCHUHUANIOB AEHCTBHS B HOPME M IIOCIE IMEPEepe3KH
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(IITPUXOBOM KOHTYP) OBapHaIbHON 001aCTH CBHUAETEIBCTBYIOT 00 OTMEYEHHBIX
BBIIIIC UBMCHCHUAX IMMapaMETPOB IMOTCHIIUAIOB I[CP'ICTBI/ISI.

160 -
150
140
130

~ 120 4

110

[ R e e

%01 *

80 4

70 4 20MkB
60 4

50 4 -~

40 4

30 T odees

20 HODMa
of B B B R B e nepepesxa
0 B

M osapuaibHan 06.1aCTH

T VIOBHHA HTHPHHBI

%
AKTHBHOU O COCTOSANMSA

Cpejmsist cKOPOCTh
HAPACTAHHSI
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Puc. 2. Bniusnue nepepe3kd MaTOYHOTO poTra HA CIIOHTAHHYIO 3JIEKTPUYECKYIO aKTHB-
HOCTh OBapHaJibHON oOmactu (puc. 1): A. IIpomeHTHOE COOTHOIIEHHE TOKa3aTelen
MOTEHLUUAJIOB JAEHCTBUS MO OTHOLIEHUIO K HOpMe. LIITpuxoBoi auHUEN Noka3aHa HOp-
Mma, *p<0.05; b. HanoxeHne apyr Ha apyra ycpeIHEHHbIX (HOPM MOTEHIMANoOB meii-
CTBUSI OBapHUaIbHOM 30HBI B HOpME U Iocie nepepe3ky; B. Ananornuno «by s niepBu-
KanbHOU 30HBI;, . AnanoruyHo «by» s Trena marku, n=19.

BozneiictBue okcuTonnHa Kak (GakTopa, CIOCOOCTBYIOMIETO YBEIHMYSHHIO BO3-
OyIMMOCTH NaHHOW 30HBI MUOMETPHSI, PETUCTPHUPOBAJIOCH KaKk B HOPME, TaK U
nocie ee m3onsiiuu. [Ipy HOpMaNbHBIX YCIIOBUSAX BBEACHUE B BeHY HauOolee
ONTUMANBHOM IT03BI OKCUTOIMHA ISl BO3OyxaeHust muomMetrpusi Kpbichl (0.1
MKT/KT) CTIOCOOCTBYET 3HAUHTEIHHOMY YBEIHUYEHHUIO BEIMYMHBI aIlUTATYIBI T10-
TCHIIMAJIOB JEHCTBUSA W CpenHed ckopocTw Hapactanus nuka (148.63 + 6.1%,
p <0.001; 141.03 = 7.6%, p <0.01, puc. 3, A). llITpuxoBoii TuHUEH MOKa3aHa
HOpMa, KoTopast cooTBeTcTByeT 100%. Hamoxkenme apyr Ha npyra THITHYHBIX
¢opm I/ oBapuanbHO¥ 00NacTH B HOPME M NIPU BO3ICHCTBHH OKCHTOIMHA
(puc. 3 cmpaBa) CBUACTEIBCTBYET O NPUBEICHHBIX H3MCHEHUSX IMapaMeTpOB
[1/1 (HopMe COOTBETCTBYET CILIONIHOM KOHTYP). [Ipu Bo3melicTBIH TOM e TO3BI
OKCHTOITMHA B YCJIOBHSIX H3OJIAIAN OBapHanbHOTrO JIokyca (puc. 3, B) mHabmio-
nanoch Bo3pactanue armuTyas! [1/] u cpeaned ckopocTu HapacTaHHs MHKA IO
OTHONICHUIO K HOpMe (IPHHHUMAIOTCS YCIIOBHUS Iocie mepepe3ku): 134.86 +
2.5%, p<0.05; 139.49 + 4.5%; p<0.001.

HecmoTtpst Ha TO, 4TO OBapHaibHas 00JACTh ObLIa MOJHOCTBIO U3OJIHPO-
BaHAa OT OCTAJIHBIX PUTMOTCHHBIX 30H M TPaBMHUPOBAaHA MEPEPE3KOM, IPU BO3-
JEHCTBUM OKCUTOIIMHA aKTUBHOCTh, HECKOJIBKO HHTUOMPOBAaHHAS, TIOYTH BOCTA-
HaBJIMBAJIACh IO MCXOJHOTO 3HAYEHHS, HAOII01aeMOro JJIsl HETPOHYTOM TKaHH.
B atux ycnoBusix Bo3pacTalia TaKKe W MPOJIOJHKUTEIBHOCTh aKTHBHOT'O COCTOS-
Husl. [IpogomKUTENEHOCTD AKTHBHOTO COCTOSTHHSI B YCIIOBHSAX TOCIIE TTEPEPE3KH
(123.8 = 7.3%; p < 0.05) O6puTa HAa HE3HAYUTENHHYIO BETMYMHY KOpOUe 3HA-
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Puc. 3. BnusiHue oKCUTOIIMHA Ha CIIOHTAHHYIO JIEKTPHUUECKYI0 aKTUBHOCTh OBApUAIIb-
HOW 00sactu 10 u mocie nepepe3ku. (puc. 1): A. IIporeHTHOE COOTHOIICHHE MOKa3a-
TeJiell aKTUBHOCTH TOCJIE BBE/ICHHSI OKCHTOLMHA 10 OTHOLIEHHIO K HopMe. LIITpuxoBoii
nuHUe mokazaHa Hopma, *p<0.05, **p<0.01, ***p<0.001; b. Hamoxenue apyr Ha
JIpyra YCpeaHEHHBIX (OpM MOTEHIMAJOB AEHCTBUSI OBapHAILHON 00JacTH B HOpME M
IIpU BO3JEHCTBUM OKCUTOLMHA; B. IIpoLieHTHOE COOTHOLIEHHE MOKa3aTeseld aKTUBHO-
CTH TI0 OTHOILIECHHWIO K HOpMe (IPUHUMAIOTCS YCIOBHUS mocie nepepeskn). LtpuxoBoit
muHAeH mokazaHa Hopma, *p<0.05, **p< 0.01, ***p<0.001; I'. Hamoxxeane apyr Ha

Jpyra ycpeIHeHHbIX (HOpM HOTECHIMATIOB JICHCTBUSI OBAPHAIBbHOW 30HBI B HOPME H TIPH
BO3JIECTBUM OKCHUTOLMHA, n=19.

YeHHS TOTO K€ ImapaMerpa B yCIoBHsX 10 u3oisun (134.86 + 2.5%, p < 0.05;
139.49 £ 4.5%, p <0.001). Umes B Buay Takke MOJTydeHHBIE HAMU paHee pe-
3yJNbTaThl 1O W3YyYCHHIO XapaKTepUCTUK Oojee OUCTAIBHO PaclOOKEHHBIX
aKTHBHBIX JIOKYCOB MHOMETPHS, MOKHO 3aKJIIOUUTh O HAIWYMH KaK aBTOHOM-
HOCTH, TAK 1 HEKOTOPBIX OCOOEHHOCTEH XapaKTepa CIOHTAaHHOI'O PUTMOTEHE3a
OBapHAIbHOM 06JacTH pora.

Takum 0Opa3oMm, MPUBEICHHBIEC BBILIE PE3yIbTaThl MOKA3bIBAIOT, YTO MPH
BO3ACHCTBUN OKCUTOLIMHA HA MHTAKTHYIO TKaHb N3MEHEHUS CIIOHTAHHOM aKTHB-
HOCTH TIPOSIBJIAIOTCS 3HAYUTENBHBIM YBEIWYEHHEM AaMIUTUTYIbl IOTEHIHAaja
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JICUCTBUS C COOTBCTCTBYIOIIIUM BO3paCTaHUCM cpe/:[Heﬁ CKOpPOCTHU HapaCTaHud
MUKa U MMpOAOJDKUTCIIBHOCTH aKTUBHOTO COCTOSIHUS.

WucTtutyT dhmznonorun um. JI. Opberrn HAH PA
T. A. IInaunocsax

ABTOHOMHOCTbH CIIOHTAHHOI AKTUBHOCTH 0BAPHUAJIbLHOM 30HBI
MATOYHOM TPYOBI y KpbIC

M3yueHa aBTOHOMHOCTb CIIOHTAHHOW 3JIEKTPUYECKON aKTMBHOCTH OBapHaJIbHOU
30HBI MATOYHOM TPYOBI HEOEPEMEHHOW KPBICHI KaK B HOPME, TaK U B YCIOBHSX Iepe-
PE3KH OBapHaIbHOTO JIOKyca. Bo3jeiicTBUE OKCHTONMHA KaK (haKTOpa, BBIABIISIOIICTO
aBTOHOMHOCTH OBapHaJIbHOTO JIOKYCa, HCCIIE0BAIACh MPH BBIMICOMUCAHHBIX IBYX JKC-
NEpUMEHTAJIBHBIX yclioBUsiX. BBenenue B BeHy (.1 MKI/KT OKCHUTOIIMHA B HOPME CIIO-
COOCTBYET 3HAUYUTEIFHOMY YBEIIMYCHUIO BEJIMYUH aMIUTHTY Bl U CPETHEH CKOPOCTH Ha-
pacTtaHus NHKa AJsl oBapuajbHOU 30HBI Ha 148.63 + 6.1%, p < 0.001; 141.03 + 7.6%,
p < 0.01. imeeT MecTo Takke aHAIOTMYHOE BO3PACTAHUE W MPOIODKUTCIBHOCTH aK-
THBHOIO cocTosHMs Ha 132.7 £ 4.5%, p < 0.05. Ilpu Bo3nelCTBUM € OKCHUTOLMHA
TocTIe Tepepe3Ku pora MoKa3aTeld aKTUBHOCTH M3MEHWIINCh Ha HECKOJIBKO MeHBIINe
BenuuuHbl: 134.86 £ 2.5%, p <0.05; 139.49 £ 4.5%, p < 0.001 u 123.8 £ 7.3%, p <
0.05. TTomyueHHble pe3yNbTaThl MOT'YT CBUETEIBCTBOBATh KaK 00 aBTOHOMHOCTH OBa-
PHAIBHOTO JIOKYCa, TaK U O HAIMYWH OIpefieJIeHHbIX OTIMYMUN B CBOMCTBAX IIapa-
METpPOB PUTMOTeHe3a OT TAKOBBIX APYTHX aKTUBHBIX 00JIaCTel MUOMETPH.

S. U. Ohjhwynuyywb

Unubwnh wpquinh thnnh ddupubiugh opgwnh hupuwpniju
wlnhynipjut hiptwjwpnipiniup

Zhnwgnuyt) £ ny hnh wnubknh wpquunh thonh dJupubught oppwih huptwpntju
EtEyunpuuit wlnhynipjut hipptwjuwpnipniup husybu winpdunud, wybybu k) ddu-
pubiught opowith hundwi ywydwhikpmu: Opuhwninghlih wqykgnipymp npwhu dqw-
nwuyhl opowith huptwjupnipniip pugwhwynnn gnpén, hknwgnunygl) £ Jiplnd
pywé wyn Epynt thnpdwpwpulub wuwydwbibkpnud: Unpduynd opuhwinghth 0.1
ulq/4q Ynugkinpughuyh ukpkpufuyhtt tbkpupynudp upwiunud £ d&quputwghtt opowtih
wiwhnniyuh b whh wddwi dhehtt wpugnipjub qquiph wép' 148.3 £ 6.1%, p <0.001;
141.03 £ 7.6%, p < 0,01: Uy, wuydwlbbpnud whunhy yh&whh nbingnipinibp bu wgnud B
hulwwywnwupwbwpwnp quntuyny 132.7 £ 4.5%, p < 0:05: Odupjul opowth hwwnnt-
Uhg htiuin opuhwninghth wqptgnipmnitp wlnhynipjut gniguhputph Yypw wykih thnpp
tp' 134.86 £ 2.5%, p < 0.05; 139.49 + 4.5%, p < 0.001 u 123.8 + 7.3%, p < 0.05: Unwg]wd
njuibpp Jupnn Bu dwunb) hyybu dAJupubughtt gppwtth  huphwqupnipjul,
wjtybu  phpdwsunipju gnigwthoubph wwppbpnipjut dwuhtt wpgquanudjuth
Ujniu nhpudwywp ppowtintinh gniguthputiphg:
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T. A. Piliposyan

The Autonomy of Spontaneous Activity of the Ovarian
Horn Area in Rats

Autonomy of spontaneous electrical activity of the ovarian horn area was studied
in non-pregnant rats both in norm and after transection of the ovarian locus. The effect
of oxytocin was also investigated in both above mentioned experimental conditions. By
the help of this factor the autonomy of ovarian loci was revealed. In norm, venous
administration of oxytocin in 0.1pg/kg concentration promotes a significant increase in
peak amplitude up to 148.63 + 6.1%, p < 0,001, and rate of rise is elevated up to 141.03
+ 7.6%, p < 0.01, in the ovarian horn area. Under these conditions a similar increase up
to 132.7+ 4.5%, p < 0.05 is observed in the value of active state duration. Following
transection of the uterine horn, oxytocin administration slightly changed the values of
activity indicators to 134.86 + 2.5%, p < 0.05; 139.49 + 4.5%, p < 0.001 and 123.8 +
7.%, p < 0.05. The obtained results may evidence about both the autonomy of the
ovarian locus and the presence of certain differences in the parameters of rhythmo-
genesis of given area comparing to the other active regions of the myometrium.
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Q. U. Twupbpul

ZZ hmppuljwnipjut njnpunud htrwbruwljute
hwodundwt Jhwutwjut hwdwljupg niukuwnt
tufuaunpyun ikpp

(UEpyuyugquws E wjunbkdhlynu 8ni. U. Uniqupyubth Ynnuhg 17/V 2019)

Pwbunh punkp’ Aynppiluynippul npnpn, hnipubnguyhl nink-
unip/nil, phhwhuwlwl JEpwhulnnnipnil, hnipubinguyhli njnpunp
hunlup hupphyakph dhwulnulwb hudwlupg, hupywguwhwlui hup-
Yupnid, Phhwhuwlul hwoybunnynipiniabbph  JUhowgquyhli unwi-
pupunbkp:

dudwiwljulhg wohimuphh hunbkgpugdwut b gnpujugdwi Uh-
nndubpl wijuntuwthbihnptt hwigkgunud Bu Epyputph dhol dwpy-
Juwig hnuph wybjugdwp, htst § pupbjuynid E hjnippujunipjut
ninpnh qupgugdut twhuwyuwydwbutpp: Uw hp htpphtt tpwtwlnid
E, np hmppuunipjut njnpnh djpniu pnnp opjkljnukpht anthhD‘
qupqugnid E wypnid bwl hjnipuwinguyht phqubup: Zwuwdwphowphwht
nniphunwljut juquuljbpynipjut wdjujubpny tkpjuynidu wohawn-
hnmid gnpénud Eu 16 Uhjhnuhg wybkjh hjnipwungubp, npntg Unwn 20%-p
hjnipwingujhtt guugkptt &u: by JEpwpbpnmd E Zwjwuwnwbhi,
wyuntn, pun 22 Uqqujht Jhdwjugpuljut swnuynipjut Jtpeht
njutph, 2017 pywlwuht gnpéniud kp 556 hjnipwungujht opjkljwn,
husp onipe 36%-ny wykh owwn k£, put 2014 pywljuhi:

dtpohtt 4 nwuphubtiph pupwgpnid hjnipuingujhtt opjkjunutiph phyp
2z mmupudpnid wdlk) L dhohunud wnwpbljut Unnn 12%-ny: Ujpnihwt-
ntpd, dhty opu vhowqquyhtt gmughpnh ywwwnljwunn hynipuwtngutph ph-
Up 2Z-mud sh wgunud kY nwutywlhg:
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‘Lhwp 1. Znipuinguyhtt mbnbumpniuttph phyp 22-nud?

Zimpuingubph pwtwlht qniquhbn phujwbwpup wdnd Eu twb
npuig opowtiwnnipjut swjuwubkpp: Uju gniguthoh yEpghtt mwuphukph
phtwdhjut wwwulbkpwynp nupdubnt hudwp wyb tkpuyugubup
unnpl ppynn gpuiphlyny:

35000 34497,5

20000 28427,1
25000 22960,9
22127,2
18607,8
50000 17893,3
15480,5

15000 129103
10000
5000 -

0 T T T T T T T T

2011 2012 2013 2014 2015 2016 2017 2018

Ljwp 2. Zmoipwingubph oppwbwnnipniip jugnmpjut juquultpynulhg
unugyus tjudnunitphg (1,000 22 gpud)?

buswhu btplmud E gqpubhljhg, hhwndquudwdughtt wmwphubkpht
z2z-nud jugnipjut juquultpynidhg unnugynn judninukpp hjnipw-
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ungutpmd gqpuignid Et vhuytt wdh dhnnud: Uwubwynpuwybu 2018
pYwluuht wyn oppwtmnnipjniupn Yuqub] k onipg 34,5 dhjhwpn npud,
husp gpbpt 3 wuqud wykih L, pwb nputthg 7 nwuph wnwy: Gwpkih k
uunk] twl, np Jtpohtt 2 mwphutphtt wdh wkdwyt ) wdbh £ db-
sugh) ghpuquiighiniy wwphljwb 20%-n:

Zuunqytny hnippujunipjut npnpund b dwubwynpuybu hynt-
pwlinguyhtt oniljuynid nhpnn winbuwub wlnhdnpub Uk jupny
Eup wunk], np nnpnh jupquynpoudubpp pupbjuybjt wpphwluw
hpdtwfutnpp k, pwtth np qupqugnn &ninp juphp nth juynit b pug-
duthnpd htbwumniutph: fugh nputhg, opowbwnmipjut Swjwjuknph
tdwbwwnhy wdp vhwpwbwl Ygpuyh swhwgqpghn wtdwbg nipwnpnt-
pmip tnp Ukpypoudibp Junwpbnt hudwp: Zwudwygunuuuobo-
pup Juphp Yhth dkdwgul] twl wbunwlwb tkpgpuyqusnipiniup
ninpunh dh owipp hwpgbpmd, npnig pynid ki bwb wpwbdbtwhwwnnly
dhtwtumjutt JEkpwhuljnnnipnit b hwpluyhtt punupwljuwinipmni
hpwljwtwgubint htwpuwynpnipniuutpp: Uju qundweny b Jupbh &
quwhwwntj, np nnpnh pnjnp dwbpniptipp hwpyh wetng b hntuwih
dhtwtvwjutt hwdwlwupgh tkpppdwt wpwowplyp Yuwpnn E htwnw-
ppppwlut hgk] hynipwingujhtt onijuygh pnint qupgquglw opowtinid:

Ujuy huny, hjnipwinguyhtt ninpunh huyujut onijut dudwbwlyh
hpwdwyulwbng] wwhwiomd t pk” pubwlulub b pk’ npuljulub ws:
dtpohtiu upnn £ wpdwbwgpdt) dhpwqquyht jujugnyt thnpdh Gh-
pundwt wpnyniupnid: unupp ny dhuwytt dhowqquyhti guigh hjnipw-
ungutp pwghini, wyb wppku hull gnpénny hpnipwungubpnid dhowg-
quyhtt wpynibwybn vnwinwpunibph tipppdw dwuht b

Cun npnud ipdwd unwinwpunubkpp yEpupkpnud o hjnipuinguyh
opitjnh hywbtu gnpswrtwlul, wjbybku b $htwbuwljut junw-
Jupdwip: Swtljugwusé wy) npnpinh phqubuh tdwb hjnipwungnid tnyb-
whu wpynibwybnnipniut m qupqugnudp dkswybu wuydwbwynp-
Jws ki bl httwtiuibnh wpynibwdbn junwdupdwdp: Niunh nnp-
nh wnpwopupwgp Lupwnpnid £ twb npnpunud dhttwbnwlub junw-
Jupdwt b Jhkpwhulnnmpjut hwdwupgh unbnénid b juwnwpbjw-
gnpénid: Uju hwdwwnbpuwnnid thnpdkup niunidbwuhpl] hnipuin-
gujhtt mbnbumpmibtubpnd httwbvwutt junwdupdwt b JEpw-
huljnnnipjutt Uhpwqquyhtt thnpdt nt ghunwpll] gputp 22-nud qnpénn
hymputingubpmid Jhpwnebkint htwpwynpnipnibubpp:

Zmipwingujhtt npnpunud bhttwbuwut junwjupdwt b Jbkpw-
huljnpnipjutt hpwjwbwgnudp hhdtwlwunid Ynndunpnoywsé b Edpn-
wuluwb b wdbphljjut vnwinupuniubph mnnnipjudp: Uwluyt wju
ninpunp hwdwp hujuwb ppnowulhp E wdkphljjut hjniputngught
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nunbunipnitiipnd Yhpunynny bhttwttvwjut junwdupdub b Jb-
puwhulnnnipjut wdktwwpynitwytn hnpdp:

Unwohlt hwdwpuuphwihlt wuinkpuquhg htnn 1920-wlub pjuw-
Jwilkpht' UUL-h nbnbumpjut qupeniph thnymd, hymppulugni-
pjwt ninpunp Jipkp wypkg, hyl b pwpdwnhpe hwinhuwguy nysug
ninpunh bhtwbuwlut b hwyuuyuwhwljuwt dwubtwgbnubph hwdwp
uwhdwttnt hwyduuyuwhwlwt hwydurdwt hpujuwbtugdwt hwdpn-
hwunip mnkgnygubtph owpp, npp hwynth b npybu Zmipuwinguht
ninpunh hwdwp hwohdubph vhwutwlwt hwdwlwpg (Uniform System
of Accounts for the Lodging Industry - USALI):

Zimipuwungujhtt njnpnh hwdwp hwohdutph dhwutwlwit hwdw-
Jupgp untndyt] b wnwehtt wuqud Yhpundty k 1926p. UUL-nud: Zw-
dwjupgh wnwehtt hpwunwpwlnipju nywugpnipjniithg hknn dbw-
Ynpytg Abkntwplyh hwbudtwjunidpp, nph dhounpynipjudp bk swpni-
twlytght pnit wouwwnwbputpp: Unt 8npph hjnipwungujhtt hwodu-
wuwhubkph wunghwghwjh (Hotel Accountants Association of New York
City) Ynnuhg hhdtwnpytkg wydd hwjnuh Zmnippujunipjui $htwi-
uwut b nkjunnghwlwt vhwynpnid (Hospitality Financial and Tech-
nology Professionals - HFTP) Jwquwlkpuynipiniup, npp jupquynpnud
Ep wunghwghwtbph dwubtwlgnipniip dhwubwlwut hwdwlwupgh
twjuljhtt hpwunwpwynipniuutph hnthnjdwt wpjpwnwtpubpht: 1961
pYuluuht Zmipuungutph nt hnippujunipjut wdkphljjut wunghw-
ghwt (American Hotel & Lodging Association - AH&LA) hp wunudubkph
wuwhwtgny Zwpywuwwhutph wqqujhtt wmunghwghwhtt (National Asso-
ciation of Accountants) wpwuwltkg thnpp hjnipwungutph b dnpbjukph
hwohdutph vhwutwlwt hwdwljupgh vnbknsdwt b qupqugldut ww-
nwupiwbttwnnt: Uwluyt 1996 pduljuithtt npnonid pugniugtg dhwu-
twlwt hwdwlwpgh Ephnt minpnipnitubpp YEpwdhwynpl] hnipw-
unguyhti njnpnh hwdwp hwphydubph dhwutwlwt hwdwjupg widub
nwl*: Uyn dudwbwl Zimpuingubph nt hjnippuljwnipyut wdkphljjut
wunghwughuyh dhttwbuwlut jurwwpdwt junphnipgp Umnt 8npph
hjmiputingujhtt hwyguuwwhubph wunghwghwyh b hjnippujunipjut
dhutwmiuwjut b wnkpunnghwwt dhwynpdwi htwn dbljuntn uljutg
Atntiwplh unp hpwwnwpulnipjut wptwwnwupubpp:

Uju hwdwjupgp ttpjuynidu qupquinud b juwnwupbjugnpsynid £
hjmippujunipjutt $htwbuwljut bt wbjunnghwljut Jhwynpdwh
(HFTP) b hjnipwungubph nt hmippuunipyut wdbtphljjut wunghw-
ghwyh Yppwlwi htunmhwuninh (Educational Institute - EI of AH&LA)
Ynnuhg: Znipwungujhtt njnpnh hwdwp hwohdubph dhwubwljut hw-
dwljungp, gnjnipjniup yuwhwywting wykjh put 90 mmwunh, hnpddus b
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wppupugyus k bwlb dudwbwlny: Uju thwuwnp, np hwdwljupgu nitk-
gk t nmwutdbl hpwp hwonpnynn judpwgpuljut junphnipnutp, npnug
owppbpnid k. pwquuphy pwpdpnpul] dwubwgbntbp, Jupwywup-
swjut pulbpnipniuubtp, ubthwlwbwnbptip b hwpuuyuwhutp, wb-
htipphh & nupdinid, np hwdwlupgp hhdandh dowldty b Yepodby £
hymiputingujhtt mbnbunipyuip junwupbjuybu swnwknt hwdwp:

Zmpungujhtt nnpunh hwdwp hwohdubph dhwutwjut hwdw-
Jupgh hhdtwlut uyqpniupl wyt k, np wpnyniupubpt wipnwhwjnynid
kb pun pwdhbiibph wwnwuhwiwnynpjut Jinpnutkph hhudwb
Ypu: Thpehtikpu Yupnny ko tkphuyugl] pt’ npybu tyudnh b pk’
npubu Swhuwhl Yhlnpnikp: Ujuhtipt' pun wju hudwljupgh wd-
pnne hymiputngp pudwiynid kE pwdhuutph, npnughg jnipupwbsnipp
ywuunwupwbwwnnt £ hp pinyh Ejudnh nt dwpuuph hwdwp: Npny
himputngubpmd Jupnn Gu npny yuunwupwtwnynipyubt fEtnpnt-
ukpht hwdwywwnwupwt wpwudhtt unnigyuspwjhtt unnpupwdw-
unwdubp puguluyl], vuuyt, wijuwj wju hwbquuwiphg, ywwwnwu-
humttwwnynipjut JEunpnutbpt wnwbdtwgynid ki pun hwdwljunpgh:

Zmipwungujhtt nnpnh hwdwp nfjuy dhwubwluit hwdwlwupgh
unbnénud nt tkpgpuynudp Jhuwlub tywbwlnipinit niikht pug-
dwphy wuwndwnubpny: Unweoht htpphtt hwinhuwbtwny hwdpunhw-
unip dhwubwlwt ninkgnig nnpnh pnnp tkpuyugnighsutph hw-
dwp wjlt wyyuwhnynud £ wwppbp pblpnpgniattph dhol hudwnph-
1hnipjnitp, hwdbdwwnwljubbtp b qniquhbnubp wiglhugutint htw-
pwynpnipiniup: Zudwljupgh jhwwwnwp tbpluyugdudnipjub gunp-
hhy htwpunnp E quninid ipu’ npybu wdpnnewlut §hpupnipniip
hjmippujunipjutt nnpnh ponnp opjkjnutph Ynnuhg: Uhwutwlwb
hudwlupgh yuwowd ubpgpuynidp oquuugnpénnutph Ynnuhg duy
I hwdbdwwnbnt Uk opijnh $hiwbuwlwb wpymbpubpp dniup
htwn:

Zudwnpbjhnipjutt hbn gqniquhtn wpwy b quihu twb pwthwub-
ghynipjniup: Cunphhy Uk vhwubwlwi mnkgnygh puquuphy ph-
wynidubp b hwpdbwnynipnitubph ukpuyugdwt ny gmuljuh dkpnngubkp
Jbpwunwd LU, hust E wywhnynd E hwyquuuhnmipyut puthwbgh-
Ynipyniup pnnp Ynnubtph hwdwp: Ujp pymd hwdwlwupgh dhwu-
twlwinipniut wywhnynid £ twb hwydbnynipjniuutph jhujuwnup
hwuwubjhnipjniip httwpwynp tbpypnpubpht m hwdwpunpyubpht:
Zmipuinguyhtt npnpunh hwdwp hwphdutph dhwubwljut hwdwlwpgh
hhupnid gpdws ki htwbuwlui hwodbnympnitubph hhdtwlwt
dlbphg tpkpp.
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e hupyuyuwhwlwb hwyytlohnp,
e tjuUninttinh b Swipuubph dwuhtt hwoybwnynipjniup,
e npudwljwtt hnupbtph dwuht hwyybkwnynipmnip:

Uhwutwlwt hwdwlupgp ninkgnyg k ny dhuyt $htwbuwlju b
hwpyuywhwlwt dwubwgbnubph, wy twb Juwowdwphsubph, ub-
thwlwiwwnbptph, diptwpljuuntpiph b hwyuywhwlwt nbkntljw-
uynipjull pnnp Ukpphtt b wpuwpht oquiwugnpénnutph hwdwp: Zw-
dwupql wpynitwybwn gnpshp £ Phtwbuwju b hwpuyuwhwlwb
dwubughnibph hudwp thpjuyugibne hmpuingh $htwbuwljwi
gnpéwnunipjniuubpp Ukl punphwunip tnutwyny: el hjnipwingh uk-
thwljwiunnbkpl mup dh pwih hnpuingubp woiuphh nuppbp Swy-
phpnud qunudnn b wwppbp $httwbnwjut dwubwgbntbpny, wywu by
dhwubwlwut hwdwljupgh puguluynipniup Jhwiqbkguh hjnipwuing-
utph swhnipwpbpnipyut JEpupbkpu) mnkjunynipjubt jubnupemnip-
dwtt nt wthwjwuwnhnipjup:

Zmpuungujhtt nnpunph hwdwp hwohdubph dhwutwljui hwdw-
Yupgh Jbpwpbpjuy hpktg fupshpl tu hwyntby twb vh pupp wiljwju
thnpdwgkintitp, npnig pymd  O’Lnutnpu Yhplhu funphppunduljul
piytpmpjut wjuqg dwubwugbn Onbwy Uwpnhubup: Cun bpa
dhuubwjut hwdwlupgt wmywhnynid L hwpybnynipjut pununphs-
ukiph ubpuyugnidp kY puinhwunip tnwbwlnyg b uljqpniiptibpny, hust
E uwnnyq wnbnbjunynipyut Gpuwojuhp E wwppip wtwnbujwpng
dvhwynpubp hwdbdwwnbjhu’:

Uhshquuh whnwjut hwdwjuwpwih b Zhjpnth hpipuiungubph
wynpndtunp [tuyuntn Cuhnqut £ hp wojuwwnnipjniunid® upmd E, np
hwohdutph wju vhwutwlwt hwdwlupgp dudwbwlnyg thnpddws,
wuwwnpwuwnh oqunuljup Unnky k, npp hipwnnpku ukpgpuybih £ vnwppbp
dwupnnwplbph gnpdwnunipinitubph hpwljwbwugdwt dwudwtwl: Ujh
ubkpwunnud L Zudpunhwinip hwyduuuwhwljut hwygundw uljqpnip-
ubtph (Generally Accepted Accounting Principles - GAAP) wupwudwubih
pununphsibpp Juynibnipynih, whwswnnipint, wpdwbwhufwnn-
pnil, &ogpuinipinil, b wpnwugnmd £ wiptph junupuws hwsdu-
wwhwlwbt hwpydwnnidp:

Uyju wdkbh wpymbipmyd wowy b puoymd wyu hnpush’ Ukq
hwdwp quundnp hwpgp: baswhuh” Yhpwenpmit nith USALI-u 22
nwpuspnd gnpénn hympuingibpmud: Upyn’p dbp nbkquljub hynip-
pujunipjut ninpnhtt wthpwdtown k hwohdubph vhwutwlwt hwdw-
Jwpgh tkpypnudp b kpk wyn, htwnwqu h'os pupbpn] b whup wy
Uwnguk) Yhpwunnipjut:
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Lwfu Uokup, np shuywé wyi hwiquuwiph, np USALI-4 juyh
nwpusnd k uinwugh) wipnne wohtuphmu’ sinphhy hp Yhpwnbjhni-
plutt (ujunipjul, Zujuunwind gnpénn hjnipwungubph $htwbiuw-
Jut junwdwpdwt npbik hunwly dhwutwljut hwdwlupg dhty opu
gnynipjnil snith: Ukpluynidu jmipwpwiynip hynipwing, jupuguws wyh
hwbquuwiphg hujjulw’t b, pt’ wunuind t nplt dhowqquyht
gutigh, nith hp wnwdht $htwbuwjutt junwjupdwt hwdwljunpgp:

Uwljuyly, hsybtu gniyg wnytghtip wykjh Jun, qupqugdwu juynit
nt nhtwdhl wmbdwybp qpuignn wju nppumd wiwuljws wuhpw-
dbpunnipnit Ju ubppubne httwbvwjut hwydundw hwwnwpp hw-
dwlupg: dbpohthu Jupbnpnipniup ks £ hwnjuwbu wju thnynd,
pwih np Phtwtiuwjut Jepuwhulnynipjut wpynittwybn hwdwlwupgh
ubpypnuip qupqugdwi uljqpiwjun ppowinid juwwhnyh npu hk-
nwqu juyniunipniip b vnwugdws Jhdwljugpuljut nt phttwbuwljub
hwyyJtwnynipnitutnh hwjuwuwnhnipiniup: Ujniu Ynnuhg, dhwutwlwub
hwdwlwpgh tkpppnudp Zwjwunwind htwpwynpnipmitt Ypudbnh
hwdwnnpbih nupdubnt npnpinh pnnp tkpluyugnighsubnh $htiwbuw-
Jut wnjuutpp, ntbbwme dhwwnwpp b dogphin hdwjugpujut
gniguthoutip, hwdbdwwnbnt htiywybku wnwtdhtt hnipwingutp dhujubg
htwn, wjiybu k) utnyt hynipuingh wpyniupubpp mwuppbp dudwbwlw-
huwwndwsubpnd, quwhwwnbint wnwppip Wuuuwupiwbwnynipjut
yEuwnpnuubph gnpénitubnipyut wpyniupubpp:

Ujuhwyn nupdubny npnpuinid punhwtnip $httwbuwutt hwdw-
Jwpg nibkbiuyn wowbmpmbbbpp jupkh b wgk) Gwl, np hyoi-
pwinguyhtt nnpnh hwdwp hwohdubph dhwubwluwt hwdwljupgh
ubkipypnudp Zuyuwunwinud wykh wpynitwybn Yihtuh, put qupqugty
b yuunwpbjugnpsty] Ubkp mbnujut spugptptt nt hwdwlwupgbpp: Ujt
hwuquuwipp, np USALI-u wipnku gpbpk dbYy nup E Yhpwnymd k
wojuwphh puwquuphy Ephpubpnd, pny; B wnwhu Junubhnipmnit
huyntt] we wyl, np unphg hkdwuhy hnphubnt thnpowpkt ywhnp k
punudbkutl ogunugnpsdt] npjwsd htwpwynpmipnitp: Nrunh, Jupsnid
kup, np npnpuinid wju hwpgny sowhwqgpghe npbk whnwlwb tpjuyw-
gnigsnipinil yhwp £ wpwehtt hkppht Antwdniju (hth hjnipwinguhtu
ninpunh hwdwp hwohdubph dhwubtwjuwt hwdwljupgh ubpppdwt wo-
huwmwnwpubtpht:

Zwohyukph unp hwdwlwpgp tkpputnit epupkpnn pnnp Jbpn-
uoyw npuljw gnpénuttiph htwn dkjwnbkn whkwp b hhok) twb opkuu-
ppuljut nuonh dwupt: Ujunkn qunuthupt wnweohtt htippht pwiju-
Ynud E hwpquuywhwljwb hwydundwi dwuhl 22 opkiipht, pun nph 22
nwpwspnid gnpénid Eu phtwtiuwljut hwodbnynmipniuubph dhowg-
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qujhtt unnwbnwpwuubpp (International Financial Reporting Standards -
IFRS): Uw wpwbwlnd E, np Jupnn bt npnpwljh hwlwunipjniutp
wnwewlwy 22 opkunpnipjut b hjnipwungujhtt njnpnh hwdwp hw-
ohyukph dhwutwjut hwdwlwpgh dholi, pmtth np Epohtiu wdwtgus
E  hwdptunhwinip hwyuywhwluwt hwyqundwt uljgpniupubphte
(GAAP), wy] ny phk dhtwmbuwljun hwpybwnynipniuiph dhowqquyht
unwtnupunubpht (IFRS): Bynid L, pt wyu hwbiqudwupp jupny kjnipg
uywnbwihp (hubk] USALI-u ZZ-mud ubkpnpubint htwpwynpnipjuip, vw-
Juyt wyu hwpgh nwdnudp tnyuybu Jupkjh £ qunuk] dhowqquyht thop-
Adhtt htwnltbkny:

busytu oyt tp wykjh Jun, hnippujunipju njnpunnid $huwb-
uwut junwdupdwb bnwntt wdbkphljjut dnpkju Lt unupp hbug
hudpughwinip hwpuywhwlwt hwydundwt ulqpniptiiphtt hw-
dwywwnwupwing hwohdutph dhwubtwlwb hwdwlwupgh dwuht
NMuwunwhwlwlb sk, np wyuop unyuhul] LYypnywljw junponpugniyt hyni-
pwlinguyht gubigkpp, hsyhuhp ki ophliwly AccorHotels-p b InterCon-
tinental Hotels Group-p, dquunid ku hpkug htwbuwljwi hwodbwnyni-
pintuttipp hpwywpwltl] hnipuwingujhtt njnpnh hwdwp hwohdubph
dvhwutwlwut hwdwljupghtt hwdwywnwupw: Cug npnid hwunhwnd
kb U wdpnnowlwb Yhpwenid, kpp $htwbuwlwh hwoytnynipmnil-
Uhpt huptht thpyuyugdnid kb pun USALI-h, b dwubwlh Yhpunnd,
tpp punn IFRS-h Juqudws dhtwbuwmlju hwodtunynipjniuutphtt Yhg
ubpjuyugynid t nputg hwdwdwjutgnidp hwphyubph dhwubwlwb
hwdwlwpght: Uhtynbn 2Z-nud USALI-h wdpnnowljut Yhpundwi hw-
dwpn gnigh mtthpwdtow (hukt npnowlhh opkiunpuljut thnthnjumipnit-
utip, dwutwlh Yhpundwit wyuop nshus sh puwbqupnid: Zhokgubup
twl, np wiuwp dhtwbuwlut hwpyundwt tjundwdp opkuunpu-
Jwl nuonh wuwhwbebphg wnbnbujupny unpjnibph wqun ki
Jupl] hpktg jupwdupswlul hwouenidp: Zknbwpup wel]uqi
Jtpohtiu Jupkjh E hpwjwiwgut) pun hjnipwinguyhtt njpnpnh hwdwp
hwohqutph dhwutwljut hwdwlwpgh: Uynuyhuh hwygwnnidu hp hkp-
pht Jupnn E dtp hwtl] hwdwlupgh nt opkuunpnipjut dhol wnljw
hujwumpnitubpp b hnn twhpwywunpuwunt] twb phtwbuwlut
hwyJundwt htwpwynp wagdwt hwdwnp:

Udthnthtny Jupbh £ bu dby wihqud puggst] wyt thwuwnp, np 22
nbnbunipjut gbpulw &nin hwdwpynn gpnuwoponipjut hktwunt-
Ukphg Ukyp hymppuunipul npnpup, withpudbonmpnih nih Ju-
nwpbjugnpsytnt twb $httwbvwjutt jurwjupdw b Jipwhulnnnt-
pjul mbuwtlnihg: Cun wnd hjpipuwinguihtt npnpnh hwdwp hw-
ohyukph vhwutwlwt hwdwlwupgh tkpppnidu nt jhpwnnidp ny vhuygh
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Joqukt hjnipwungutph bhttwtivwljut jurwdupdwt b hwdwnpkihnt-
pjut hupgtpnud, wyl pny) junwb ywhnnipjuip ghtudhl qupqugnid
gpuignn wju npppuinid nitkbw] Jhwwnwpp ot &oqphn wqquyht 4h-
Swljugpujut ndjuukp:

22 9UU U. Lnpuiyuith witdut ntnbkuwghnnmpjut htunpinnin
e-mail: danieliangevorg@gmail.com

Q. U. twmuhbkjjuu

ZZ hmppuljuynipjui ninpumy phtwtwwlju hwojundwu
Uhwubwlub hululjupg nibkiwnt twhungpyu ikpp

Opnuwopgnipjuli quunp mannipmibikphg Ukhh hympphljwnipyui npnpup
nunbuwlub Jbpkpp wwhwignd £ bwlb htwbvwlub JEpwhulnnnipjutt hwdw-
Jwpgmu nt pupbjuynid: Unwewplymu b htwnlik] dhpwqquyhtt thopdhtt' dwutwynpuw-
whu Yhpunkyn wibphlyub hwpnth dngkp’ hnpuingughtt npnpnh hwdwp hwghy-
ubph dhwubwlwb hwdwlupgp (USALI): Znpqusép tplwt E hwinid wyy hwdwlwupgh
wnwybnipnibtpp b pttwpynud npw tkpppdwt htwpudnpnipniuubpp 22-nud:

I'. A. lanunenasin

IIpeanocblIky eJMHON cHCTEeMBbI (PUHAHCOBOIO y4eTa
JJISl AHIYCTPHH TOCTENPHUMCTBA B ApMEHUH

Poct mHAycTpuM rocTenpuUMCTBAa — OAHOM M3 BAKHEHIIMX OTpacieil TypusMa
TpeOyeT cucTeMaTH3allil M COBEPLICHCTBOBaHUS (uHaHcoBOro KoHrtpois. I[Ipemso-
KEHO HCIOJIB30BATh MEXIYHApOJHBIA OIBIT, B YaCTHOCTH, aMEPUKAHCKUA MeETO.
USALI (emnHasi cucrema c4eToB Juisi FOCTHMHMYHOTO Ou3Heca). BBIsSBIICHBI TpenMy-
IIECTBA 3TOW CHCTEMBI M BO3MOXKHOCTH €€ BHEPEHHS B APMEHHU.

G. A. Danielyan

Prerequisites of a Uniform System in Financial Accounting
for the Hospitality Industry in Armenia

The economic growth in hospitality industry, one of the most important branches
of tourism, requires a systematized and improved financial control. For this purpose, it
is suggested to follow the international experience, in particular: to use the most
recognized American method — USALI (Uniform System of Accounts for the Lodging
Industry). The article makes evident the advantages of this system and discusses the
possibilities of its implementation in Armenia.
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