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ON SOME PROPERTIES OF SOLUTIONS OF A THREE-
DIMENTIONAL LINEAR HOMOGENEOUS SYSTEM OF
DIFFERENTIAL EQUATIONS WITH A ANTI-
SYMMETRIC MATRIX

The paper considers the oscillation properties of solutions of a linear
homogeneous system of differential equations with an antisymmetric
matrix of coefficients. The intermittency of the zeros of the
components of the oscillating solutions of the system is proved.
Keywords. system of differential equations, anti-symmetric matrix.
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Fuwbuyh punkp nhdbpbughw) hwjuuwpnidubph hwudwlwupg,
hwjwuhdbnph dwwnphg:

1. Introduction.

The following three-dimensional linear homogeneous system of ordinary
differential equations with an antisymmetric matrix of coefficients is considered.
y =A@y, 1)
where
A(t) = {aij(t)], al-j € C[a, b], aij(t) = —aji(t), l,] = 1,2,3,
y1(t)
y=y@® =) )
y3(t)
Here and elsewhere, we will assume that the coefficients of the matrix A(t) satisfy
the conditions

a;;(t) >0,i <j. (2)
In linear space of three-dimensional real vector functions, we define the scalar
product by the formula

3
(u@®,v@®) = Z u; (v (¢).
i=1

Known (see, [3]) the following
Theorem 1. For any solution u(t) of system (1), the relation

lull? = 33, u?(t) = C = const (3)
takes place.

From the statement of Theorem 1, in particular, it follows that if we consider
system (1) on the whole numerical line, then the components of any of its solutions
will be bounded on the whole numerical line. Taking advantage of the obvious
inequality

ab + ac + bc < a?+ b? +¢?

from relation (3) we find that the components of any solution of system (1) satisfy
the relation

ug (Dup(t) + ug (Buz () + uz(us(t) < C.

1. Main results

Lemma 1. The components of any non-trivial solution u(t) of system (1) cannot
be simultaneously increasing or non-decreasing functions.
Proof. Suppose that u(t) is a solution of system (1). Then there are identities
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u (1) = a;(Ouy(t) + agz(Dus(d),
uy (t) = —a;,(Ouy (8) + az3(Ous(0), (4)

uz(t) = —a33(Oug (t) — azzs(Ouy(0).
Suppose, that u, (t),u,(t) and us(t) are everywhere increasing functions, and,
therefore, we will have

u () = a;(Ouy(6) + a3(Ous(t) >0
Uy (1) = —ag (D () + azz(Dusz(t) >0, )
uz(t) = —ay3(O)uy (t) — azz(Duy(t) >0

Then, from the first two inequalities of the system, taking into account (2), we will
have

a,5(t) a2 (t)
u,(t) > —m%(t), us(t) > mul(t).
where will follow that
a;3(t)
uy (t) > _—a23(t) uq (1),

which contradicts the 3rd inequality of system (5). Thus, the components of any
solution of system (1) cannot be everywhere increasing. In a similar way, it can be
proved that the components of any solution of system (1) cannot be decreasing
everywhere. The lemma is proved.

Definition 1. A nontrivial solution of system (1) is called oscillating (see, for
example, [3]), if each of its components has a sequence of zeros tending to infinity;
otherwise, it is called non-oscillating.

Definition 2. System (1) is called oscillating if his every solution oscillates,
otherwise system (1) is called non-oscillating.

Theorem. Between any neighboring zeros of any of the components of the
oscillating solutions of system (1) there is exactly one zero of any other component of
the same solution (zeros are interspersed).

Proof. Suppose thaty (t) is a solution to system (1). Then there are identities.

1) = ap®Oy2(t) + a3y (),

Y2(t) = —a;,(0)y1 (£) + azs (D) ys(8), (6)

y3(t) = —ay3(0)y; (£) — azs )y, (8).
Assume the opposite, i.e. between the adjacent zeros of one of the components there
are no zeros of the other components. Without losing generality of reasoning,
suppose that t; and t, are adjacent zeros of the component y,, and, therefore,
y1(t) = y1(ty) =0, y,(t) > 0 for t € [ty,t,] . Then it is obvious that y; on the
segment [t;,t,] changes its sign. Since, by assumption, the components y, and ys
do not have zeros on the segment [t;,t;], they must retain their signs on this
segment. Consider the possible cases.

1. y,>0,y3 >0. Then from the first identity of system (6) it will follow that
y;(t) >0 on the interval [t;,t,], which contradicts our assumption. Obviously,
for the same reasons, the case y, < 0,y3 < 0 isimpossible.

2. y, >0,y; < 0. Note that, by our assumptions, by Rolle's theorem, there is a
point t, € [t;,t,] SO that y;(ty) = 0, and therefore y, (t,) < 0, when t € (to,t,] .
Then from system (6) for t € (t,,t,] we will have.
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a;2(0)y,(t) + a3(t)ys(t) <0,
where do we find that

70 < -850, ™

On the other hand, since y;(t) < 0 for t € [t, t,], then from system (6) we find
that

—ay3(0)y1(8) — az3(0)y2(0) <O,
from which the inequality

70> 2205, (®)

will follow . From inequalities (7) and (8) we obtain that for t € (¢, t;]

a;3(t) a;3(t)
- azs3(t) N <= ap»(t) ys(®),
or
a2, (0)y1 (1) < azz(®)ys3(t). )

On the other hand, since y,(t) < 0 fort € [t,t,], the inequality
—a12(Oy1 (1) + ax3()ys(t) <0
will follow from system (7), where do we find that for t € [¢;,t,]

a12(D)y1(6) > az3(t)ys (o),
which contradicts inequality (9). Similarly, the case y, < 0,y; < 0 is considered.

3. According to the above, at least one of the components, for example, y,(t),
has at least one zero t* on the segment [t;, t,]. We prove that the component y;(t)
also has at least one zero in this segment. Assume that it is not. Then the component
y3(t) should retain its sign on [t;,t,]. Again, without losing generality of
reasoning, suppose that y,(t) > 0 for t € [t,,t,]. Then, as in the previous case, the
options y, >0,y; >0 and y, <0,y; <0 are not possible. Therefore, we
consider the case when y,(t)y;(t) < 0. Suppose that on [t;,t,]  y.(t) >
0,y5(t) < 0. As in the previous case, it is easy to show that for t € [t;,t,] we will
have the inequality

az3(0)y3(t) < a2 (0)y,(0). (10)
On the other hand, since y,(t) > 0 and y,(t*) = 0, due to the continuity of y,(t)
there exists € > 0 such that y,(t) >0 fort € (t*,t* + €], and therefore we find
that in this case, whent € (t*,t* + €] < [ty, t,], the inequality
ay3(t)y;(t) > a1, (t)y,(t) is true, which contradicts inequality (10). Thus, we
proved that between two neighboring zeros of any one component is at least one zero
of any other component of the same solution. Let us prove that these zeros are
unique For this, suppose, for example, that on the interval [¢,, t,] the component y;,
for example, more than zero, then according above arguments between, the two of
them must be at least one zero component y,. However, this is contrary to our
assumptions (t; and t, are the neighboring zeros of the y,; component). The
theorem is proved.
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Lemma 2. System (1) in the case of a constant matrix A cannot be oscillating.
Proof. Suppose that matrix A is constant, and therefore, has the form

0 a b
A= (—a 0 c). (11)
-b —c 0

According to conditions (2), we will have a > 0,b > 0 and ¢ > 0. Then it is not
difficult to find that in this case the eigenvalues of the matrix A4 will be

/11 = 0,/12'3 = il\l (a2 + bZ + CZ).

Direct calculations can be found that in the case when b = 0, the solution of system
(1) will be
y1(t) = —%cos(mt +c,) +c3,
v, (t) = ¢y sin(imt + ¢,),
y3(£)=52 cos(mt + ¢;) + Zcs,
where ¢;,c, and c; are arbitrary constants, and m = va? + c2. Note that in this
case
2

3
a
2 _ 2 2 2
Zyi () =ci+c3 +?C3.
i=1

From the structure of the solutions it is clear that, when ¢c; =0 and c¢3 # 0, the
solution of the system will not oscillate. We will have a similar picture in the case of
a =0 or ¢ =0.Inthis way we can conclude that system (1) in the case of A # 0, ,
and abc = 0 is not oscillating. It is not difficult to show that we will come to this
conclusion also in the general case, when the matrix has the form (11) and abc # 0.
The lemma is proved.

As a geometric interpretation of the results of the lemma, we consider the
following example. Suppose matrix A is

0 1
A = _1 0 1 L]
0 -1 0

then the solution of system (1) with initial conditions y; (0)y;(0) # 0, y,(0) = 0, as
it is easy to verify, will be non-oscillating. Below is a graphical interpretation of the
system solution in this case when y,(0) = 5,y,(0) = 0, y3(0) = 3 (in the figures
y0 corresponds to component y;, y1 to component y,, and y2 to component ys).
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t

Note that if the solution of system (1) in this case oscillates, then the number of
zeros on any segment will depend on the coefficient at t, namely, on the value of m.
It is clear that with an increase in the value of m, their number will also increase.

Since in the general case m =+va? + b? + ¢?, we will come to the following
conclusion:

Corollary. If the solution of system (1) with matrix (11) oscillates, then as the
value of any of the numbers a,b and c, increases, the oscillation of the decision
components will increase (the density of zeros on the number axis will increase).

Below, for comparison, there are graphs of the components of private solutions
with the same initial conditions of the two systems with the corresponding matrices.

0 1 1 0 31
A=\-1 o0 1| A=({-3 o0 1)
-1 -1 0 -1 -1 0

4

.'"2/'\ I s f‘.‘f‘\ r {‘{/
nw ;’): ‘\ / }{\;‘ ?g ,f} \/ X_\f /\‘\
AN EASEAY A iA'E)
~~~~~ LA YA YA VRV VAV VR

¥
1.

-4 ¢

From the graphic illustrations it can be seen that in the second case, the oscillation is
more pronounced. A similar pattern is observed in the case of variable matrices. The
following is a graphical interpretation of the particular solutions of system (1) with
the following matrices:

0 t t2 0 t t3
A=| —¢t 0 1+¢t] and A=| —¢ 0 1+t |
-t —(1+t) 0 —t3 —(1+t) 0

Note that in the second matrix only the coefficient a;5(t) is changed and compared
with the same coefficient in the first matrix, it is increased (¢ > t?when ¢t > 1)
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From the graphic illustrations it can be seen that in the second case the
oscillation is much stronger.
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O, & O, vwlhbphnyphbpp jhakl pgnillnphl, whhpudbon b
pujuipup F, np phphwiniy §nnpphbunwlul hudwlupgnid
bpwhg wnwehll  puwnwlniuuyhl  dbkpp  jpGEL Gnyap:
Ugugnigyus L tplk hwppe whpnyph Jwlkpkup, npp
swhlwbuhwlyws F T Gnpny, hujwuwp FF -p, angw Gnpp
L &phuwpnippua i F  vwlhbpkup dpoli inknp niish L?>4rzF
hgnuylbphdbnphl whhujwuwpnipintip:

FPumbuyh punkp ' hgndlnphw, punwlniuuyhl &b, nignkih [np,
phplpkiugkih  puquwdlnipinid, n-swihulith phwbyul
nwpwdnipnLl:
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G. Nalbandyan
SOME PROPERTIES OF THE ISOMETRY OF SURFACES IN
RIEMANNIAN SPACE
Two surfaces of the Riemannian space isometry have been studied. It

has been proved that in order the surfaces @, and @, to be

isometric, it is necessary and sufficient that their first squared forms in
the overall coordinating system to be the same. It has been proved that if
the flat surface area is bounded by G curve, which is equal to F, then

there is isoperimetric inequality L >4z F between the length of L
curve and F surface.

Key words: isometry, squared form, rectifiable curve, differentiable
manifolds, n-measurable Riemannian space.

Zujnth L np  towswdhh  BYthpgut vwwpudmipjut by Gplhm
dwljiplinyputp Ynsynid Lu hgnubkwphly, el gnnipnit nith thnpdhwpdtp
wpunuywwnlbpnud, nph ghypnmid hwdwywwnwupiwt §npbpp nmukt unyu
Epupnipiniip: Uy wpnuyunipnudt wiwinud Bu hgndbunphw: [1, 2]

Enppbd 1. Apwkugh O, & ©, dwlbplhnypikpp haki pgndlwnphl
whhpudbpwnn I pwyjupup L np  phphwinp  [nnpphbunwlub
hwdwlupgnid puibg wnwehl punwlniuughl dbkpp jhaka Gnybp:

Uwgugnyg: Unhpmdbonmipini: thgnip @, b &, dwlbkplunyputpp
hqnutwnphy kb, wyuhupt §[t,t,]=35[t.t,]: Qipkut

11 12 22 -
A AT dt )t dt O
t 2 2
; dul] (dull(duzj [duzj
=|.lg [— +20,| — || — |+9,,| — | dt
J\/ " odt 2dt )\ dt 2 dt

Gpt (1)-h ke dhputp t, -p, huly t, -p hwdwpbup hnthnjuwlul, wuyw,
wéwlgkiny pun t, -h, junwgyp’

T P T T R M T P i Vi O £ Vi
gll dt ng dt dt gZZ dt gll dt g12 dt dt gZZ dt

1 2
Pupdpugitiny punwlniuh b hwpyh wetkiny, np (ddUd(;JJ onpwthnrn
t t

JEjunnpp judwyuljut JEhunnp E, wyw junwbwp

gll(ul’uz): gll(ul’uz)’ 612(u11u2): glz(ul’uz)’
gzz(ul’uz): gzz(ul’uz):

Ujuughuny gy kpynt dwljbplinygpitph wowehtt punwlniuught dubpp
unyyub Gu:
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Pujupupmpnii: Gnn O, dwlkplinyph wpweht punwljniuwghte du k
dr? = g,, (u*,u*)(du’)® + 2g,, (u*, u*)du'du® + g, (u*, u)(du?)®  (2)
Zwyinbih E, np bpk npqus k7 =7 (U',u?) nhgnijjup dwlbplnygpep, nph
or(u,u?) or (u*,u?)
T T
wnwehl punwlniuuyghtt Ath gnpdwljhgubpp vhupdbpnpb npnoynid L
wjuy bu’

r ur, JEyunnpubpp hpup gniquhbn sk, wyw

gll(ulluz) = ﬁ(ull uz) : Fi(ulyuz) ,
g, (U, u?) =T (u',u?) - KU, u?),

0z (U",U%) =, (U, u%) - R (U, u°) :

Yhgnip @, dwlkplnygph Jpu npdus y:ut=u'(t), u*=u’(t), te(ab)
npp, wyn nhypnid bpw [tl,tz] wntnh Epupnipniip hwpynid B

t 12 1 2 2
f du du” ) (du du
S[tl,t2]=£Jgn[—dt J +29,, (—dt N—dt J+ 922(_dt jdt )
pwbwdlny: Uydd @, dwlbplinyph Jpu Ynnpphtwnubpp tpwbwlkup

(Ul,ﬁz) - ny, huly wnwohli pwnwlniuwjhtt dth gnpdwlhgubpp’
0.1, 012,05, -ny: Upnuwyuwwnlbipdw ujunduwdp punhwtnip

Unnpphtwnwlut hwdwlupgp wyt hwdwlupgu k, nph tjuundwudp O,
duljipbnyph judwyjulju Ml(ul,uz) Ytwnh b tpm M, Ykpyuph
Ynnpnhuwwnubkpp @, dwlhbtpnyph dJpwu Yhukth tnyh ut, u?
Ynnpphtwnibpp’ Mz(ul,uz) [3.5]:

U nwypnid y Ynph L ipw 7 Yhpyuwph hwdwyuwnwupwb Jenkpp
Yniuktwmtt  tnyt  Ynopphtwnbbkpp:  ZEnbwpwp,  wyn  Yopkph
hudwywunwuput Jenbkpnd t bt wwpwdbnpbpp bu Yihuku tnygop

t =t, mptalt » Ynph [t,t,] wntnh Yhpupuph Eplupnipyin Yhuodyh

wjuy bu’
t 1\2 1 2 1\2
~ # [. (du _ (du ) du ~ (du
S[tl,tz]=£ \/gn[—dt J +20,, (—dt J[—dt J+ gzz[_dt j dt: (4)

Umu  Yoquhg  Gupwnplp  Gup,  np g (v )2 (g)

ﬁlz(ul,u2)= glz(ul,uz), g'zz(ul,uz): gzz(ul,uz), nipkdl (3) -hg b (4) -hg
Juinwugyp’

§[t1,t2]= s[tl’tz]:
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Uyuughuny wyy kpln dwljkplingpibpp 1htukb hgnubwnphl:
Zuynuh E  np  dwibplnyph wnweht puwnwlniuughtt  dlh

qnpdulhglbpp’ 9,,0 ; Uy, 0z Yuqunud ki plbqnp, wyuhbpt  (u*,u?)

ynnpphttwnuljutt hwdwlwupghg (ul ,u2 ) ynnpphuwnuljut
hwdwlwupght mgukjhu dbwthnjuynid Eu

g _6u' 8u“g
T TL

opklupny, npnkn gy - & mpjws phuqnpt k {ul,uz} hwdwlwpgnid, huly
! ! ul
0iy - 1 wyy tnyl phuqnpt k {ul ,u? } hwdwlupgnud, hul 2_' -ubipp
u
npuip U Ynnpphtwnwluwb hwdwlupghg U Ynnpphtwnwlub
hwiwljupgh wigdwh miyghwikph kb, [4,6]:

YQuuklp, np wpjws E dwlbplnyph Jpu [pJ nhuyh phtugnp, bphk
q

guiugus U’ Ynnpphtwnwlwi hudwlupgmy npdus o 2°%  hwn
$mblyghwlikp, npnip  u'  hudwlwupghg U°  hudwlupght wigibjhu
Awthnhaynid G

i s iy i i i Kk K K i i
Tkj,ki _____ k:' = All .AIZ ToT A: .A<1'l .A\(; ) A(q kll kz2 IE ’
LT

opklpny, npunky Ai o L A= o

Bpt n-suwhwuh nhdtpbughih puquwdlnipyut dpu wnpdws £ g;,
ptuqnpp, i,k=12,...n, npp sybpwubpynng t b uhdbnphy, wyuw wy
nhdtptughh puquwdlinipjuip wijuind tu  n-suthwth  nphdwiyub
wnwpwdnLpntl, [1,2,4]:

Zujynuh E np n-swthwith nhdwiyut nupwsnipjut dky vwhdwidnd L
tplynt YEYunnplibph wljuyup wpnwnpyup

(Xi,yj):gijxiyjr
wbkupny, hul Ynph wntinh Epupnipniip hwjwuwp b

Uodt dt
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Ubdnipjutp, btpp Ynpp upduws k u' =u' (t), i=12,..,n
hwjwuwpnudubpny: Zuynuh E np  n-suhwth nhdwiyub nwpwsnipjut
wnwehl pwnwlniuwght dip
ds? = g;du'du’ (5)

wbuph k, npntn i, j=1,2,...,n:

Stnh niuh

Ptnpbd 2: Zwppnipjui Jpuw dplibanglh L wwpwghdh nibkgnn pninp
thwl Inplphg wlkinudbS Ll bpbup vwhdwiunpwlmd F o spowinughdp:

Uwwgnijgh htinn jukih E swinpuwbu dwpwbwihgh Epunpbunidubph
wnbunipjnithg [5,5]: Ujuyhuny nitkup

L2

S(x)=x*=—:
(x)=x"=15

(6)

Ujdd, ytpgukip
L=27zR (7)

wpdbtpp b mknunnptup (6) hwjwuwpmpjut dky, nitubkuwup

2p2
S(x)=x2=47;6R =%(7Z'R2)=%Sw<swi (8)

Pinptd 3: Pny U [npny vwhdwbunhwlyus hwpp punwlniubh
wppnyph dwlkpbup hwyjwuwp FF -p0 Ui phypmd Gnph L
tphupmppui b F dwlkpkup dpoli wnknh niish

L? >4rxF
hgnylbphdlnphl wihwiyjwuwpniyemnip:

Uupugnyg: Zwjwuwpmpjub nhypp L2 =472F wbknh mup, kpp T Ynpp
opowtiughs ki Zwpyh wnubny phopbd  2-p, Gpk opowbwgsh bEplw-
pppnibp hwduwuwp b L =27R, huly vwltptup’ F = 7zR?: Nhphut’

L? = 47%R?
AaF = An°R?|’
htwnbwpwp
L2 =4xF :

Ujdd myugnigkip wmthwjwuwpnipiniup judwjulut nnnply §nph
hwdwnp:

Thgnip Ynpp wpdus o x=x(s),y=Yy(s) phwliwb hwjwuwpniiny,
Ubpunisklp tnp  t=275/L  wwpwdbwnp, npp totojgmd o [0,27]
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hwndudnud: Uy ghypmd — X(S), y(s)  $nmbyghwbkpp Yhutu 27

wwppbpnipjudp - pmbljghwitbkp:  Fhbpbughwy  bplpuywihnipyniihg
hwjnuh E, np Epbk Ynpp vupdws b phujut hwjwuwpnudny, wyu tpu
Juiwulul Jhund wwupjws onounhnn nibh dhuwnp Epljupnipmnia’

2
(&) (3] ’
ds ds
Oqutny pupy $nrughuyh wswugyuh pwtwdhg' Yniukwup

% dx dt dx_2_7r dy dy dt dy_2_7r_

ds dt ds dt L' ds dt ds dt L

(dsz (dyj (dsz (dyj2 4’
_ + 4+ — .
ds ds dt dt L?
Nputnhg, hwoyh wntutny (15) -p, unwbwbp
dx)  (d LY
SRR g
dt dt 27
Zwpnth k np [a, b] hwunjwsmd = F(t) hwjuwuwpnudny npdus
hwpp Ynpp  nunbh £ 0 bpw Yoph wnbnh Eplupnipmmbp npnggnud E

‘d—r‘ =1, wyuhlipt
ds

Mpbdu’

‘
7):I|ﬁ'|dt pwtwdlny: Zkmbwpwp, I' Ynph L Epjupnipjub hwdwp
a
Uniukimbp

’q dx dyZ%_Z” LZ%_L .
!n t_IKEj (Endt_ﬂ(gﬂ dt—E-Zﬂ'—L. (11)

Ujdd X =X(t),y =y(t) dnruyghwikpp Jtpnuskup
Enwtlnitwsuthwlub pwupphph:

x(t)=%+2(ak coskt + D, sinkt), y(t)=% ; +Z ¢, coskt +d, sinkt): (12)
k=1

Ujn niwypnid dnipkjh owppbpp tputig wswg) I:ll]_hhpll hwdwp Yhukl

%:i a, sinkt+b, coskt)k Z —c, sinkt +d, coskt)k : (13)
k= k=1
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Zuwpmth  E dmibyghwbtph  wbunmipnitipg [5, 6] , nn
sinkt, cosinkt, sinmt, cosinmt dniyghwbpp Juqunud & oppngnuy
hudwhupg  [0,27] hwngusnd: Ful @ (t) & @, (t) $niuyghwbbph
uupunp wpnwnpup vwhdwiynud £ hhmh juy YEpy.

<@ (), 00 (1) >= j AOINGLE (14)

Ujuyby, tpp K #mM, wyu
<sinkt,sinmt >=0, < coskt,cosmt >= j cos kt cosmtdt =0,

<sinkt,cos mt >= jsinkt-cosmtdt:o, <1,sinkt >=0, <1,coskt >=0:
bulj kpp k=m, wyu

<sinkt,sinkt >=r :
Nbhphdl

27 » 2 0
— (dxj dt——I{Zk(—aksinkubkcoskt)} dtszz(ak2+bk2) (15)
27 dt 0 Lk=t k=1

Zudwtdwl duny.
dy 2 42\2
dt= > (c +d; )k* : 16
(7 a-gea i
Zwpdh wntkyny (10) wuydwip junwbwbp
UL 2dt+ L’ i k?(af +bf +c7 +d?):
ar? dt 27 TR
(ipnbnhg
:47r22k2(a|f+bk2+cf+dk2): (17)
k=1

“thgnip mipdwé E hwpp wunlkp, npp vwhdwiuhwlgws E we Ynnuhg
X=@,(y), huy dwlu ynqihg X=9,(y) Pniuyghwikpny: Uy I Ynpng
nwhdwtwthwldws huppe Ynph

dwybpbup, hsywbku hwjnth bt dwpwiwihqhg hwoynid btu  hbwnbjug
putiwdling.
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X=p,(Y)

v

S:I¢l(y)dy Igb )dy = dey dey J.xdy+J'xdy dey

c c -L,

2 0 EY
F :.[xdy: J x%-dt = I[%+Z(ak coskt +b, sin kt)]Z(—cksinkterk coskt )kdt =
0 k=1 k=1

=Y (ad -bc, )7
k=1
Nupbd
F= 72'2 ad, —b.c, )k (18)

Zwoyh wotubng (17), (18) hwqwuwnmpjm[l[lbnn, gUwhwwntlp hGunbyw
wnwnpbpnnLp

12— 4xF =427 (a2 +b7 +¢7 +d2)k? ~47° Y (a,d, by, )k >
k=1 k=1
z4ﬂ2i[(a5+b§+c§+d;)k2_z(akdk ~b,c,)k]=
k=1

:4ﬁ2[§( (@, —d, Y+ (kb, +c,) )+i(k2—1)(dk2+c,f)}:

k=1 k=1

pwth np wyws wpnwhwynnipyut wowlnnljut dwup ny puguuwlui b,
wuw

L? > 4xF -

Zujuuwpnipjut nypp nknh nibbtw dhugt ot dhuyt wytt dwdwbal,
tpt



Qpunwlpul wnbinbilpughp 1/2019

U. ka =d, kb, =—c, U d,=c¢ =0, &Gpp k=2, wjuhlph
a =b =c¢, =d =0:
r. g=d, b=——C, tppk=1:

Ujuwhuny, (12) wpdws Ynph hwjuwuwpnidubpp pugniind B hnlyuyg
wnbupbpp’

L 4

2 2

R. x:%+aicost+blsint, y:%‘)—blcosualsint,

npnup hwiunhuwind Gu gopowbgsh hwjwuwpdwt  tkpljujugdwi
nwpphp dlkp: bpnp’

Bpiypnpy  Equtwl:  Ujdd  wuywgnygp wnwbp oquybny  dhuyu
hgnubwnphwjh qunutwphg: thgnip wpjws i hwpp pwnwlniubih
wnhpniypp, npp uwhdwbwhwliws £ ' Ynpny, b dwlbpbup hwjuuwp &
F -h:

buswytu hwjnth L, hwl Ynpp widuind &b mnnkjh, etk hndndnpd k
opowtiugsht: Zbknbwpwphupp wuwnlbkph yupwgsh Yhnkph b dhhiunyh
wuwpuwghst nitbgnn oppwtigsh Yhwnmbph dhol unbndynmd E hgnutwnphl
wnpunuywwnljipnid, wjuhtph

L =1,=27R=L: (19)

Umwe  Ynnuhg, hwpp wwunlbph Se=F dwltptuh Yhwnbph
wuwinftplkpp
nuuwynpjws Yhukh  ©  opowtwgény uwhdwbwhwldws whpnyph
ukpunud, wyuhipt F'=F wwulkph dwlbptup sh qhpuquugh o
opowtiwgdny uvwhdwbwthwlduws wuwwnltph dwlbptuhg, hwdwdwt
ptopbd 2-h:

Mipbkdl, Yniukuwp

F=S.=F'<S, =7R": (20)

Ujuyhuny, hwoyh wettng (19) L (20) wwydwbbtpp Yunwbwbp
L2 = =47°R* =47 (7R*) = 4xS,, 2 4xS, = 4nF :
Zhnlwpwp, hpnp L > 47F
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ghnwlghwblp, whhuywn punupgphsp qubknt  Juwinbh
wilpwwbndwbp, dJwpbdunpluyh  Ghwundwudp  hbunw-
ppppnipyul UkSwgdwin:

FPwluygh punkp. nkpniu, phy, pyubowl:

JI. Apaxensr
IIPUMEHEHHUE PEFYCOB B PEILIIEHUH
HEKOTOPABIX 34/TA4Y O MHOTI'O3HAYHbBIX YHCITAX

B pabome npedcmaenenvi Hexomopvie mexcmogvie 3a0auu O
MHOZO3HAUHBIX — YUCAAX, peuleHue KOMopvlx C8OOUMCsA K
COCMABIEHUI0 U peuleHuto OYK8eHHbIX pebycos. Dmom mMemoo
peutenus 3a0ay 0aem 803MONCHOCIb U3YYAMb OAHHbI U0 3a0aY
yace 8 5-6 knaccax, 00 00y4eHus peuieHus YPasHeHUull ¢ 0OHUM
Heusgecmuvim. Coomeemcmeyrowuil  mMemood  cnocoocmsayem
OCO3HAHUIO  KAJCO020 — NMYHKMA — AIOPUMMA  BbINOJHEHUS.
apugpmemuueckux Oelicmeull CmoiouKom, 3aKpenieHuio npasuld
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HAX0JICOEHUsT HeU3BECHOU KOMNOHEHMbI, NOGLIUEHUIO UHmepeca
K Mamemamuxe.
Knrwueswle cnosa: pedyc, yucno, yughpa.

L. Arakelyan
SOLVING SOME SUMS WITH MULTICIPHERED
NUMBERS USING REBUSES

The work presents some textual tasks about multiciphered
numbers, the solution of which brings to the compilation and
solution of letter rebuses. This task-solving method allows to
explore this type of task in the 5th to 6th grades before learning
to solve equations with one unknow. This method of solution
contributes to the understanding of each point of the algorithm
for performing arithmetic operations by columns, strengthening
the rule of finding an unknown component, increasing the interest
towards mathematics.
Key words: rebus, number, digit.

Uwpbdunhlulub ptpniuttph nusnudp dinph Jupdwtph juy dheng k:
Typngnid dwpbdwnhljujh quubkpht ngputg pungpnudp tywuwnnd £ ny
dvhuyt mpudwpwtwlut  dnwsnnnipjut qupquglutp, wyh wynibwlny
pYuputtwjut gnpénnmipmnitubph juwnwpdwt puyjuowph jnipugdwbnp,
wyn pwjjupwnh pipuwpwisinip Jhnh hdwuwnp pujudwbp, pupwbulub
gnpénnnipniititiph wthwyn  pununphsutpp  quubknt  Juwbntubph
wdpuy unduip:

3-5-pn nuuwpwbubph dwupbdwnhluih nuuwgppbipp wuwpnibwlnud u
dh  pwlh wnwewnpuipubp pYupwbulut  gqnpénnnipjniuttpny
nbpniutibph (mwunwjht, wunnuthobpny) epuptpu: Uuljuyt nkpniutbpp
skt Jhpwnynud nplk wyp pugph nsdwt hwdwp: Uyn pugp pugubino
yuinulyny wowguplymd kup nhnwplty puquwihy pbtph Jpaptpyug dh
pwih putinhpukp, npnup Jupbih £ nwsk]” juqubing mwpwjhtt nkpniutkp:
Unynpwpwip wyn jpunhpubpp ngupngnid wpwewnpynid tu Ukl wuhwynnyg
hwjwuwpnidutph niunignidhg htwnn dhwyt, putth np gpuip hwigkgynid
Et gdwyht hwjwuwpnidubpht:

unpp 1: Lunwtthy phyp ujuynud £ 9 pyutipwiny: Gph wyn pyutowmin
wbnuthnjubp pyh Ybpop hull Umiu pdwipowbtbph puuwynpnipniup
wwhwywbp, wyw phyp 1125-ny Ythnppwtiw: Gtk ujqpiwljub punwhy
phyp:

Lowdmud: (7-pé bpwinul) Munhpp twhe (nustup wjuwtnujut kpngny:

Lowbwlkip ulqpiwjub pwnwbhy phyp 9abc: 9  pYwbpwuip

wbnuinubiny pyh Ykpop unwgdmd £ abcd punwithy phyp: Cutn uligph
wuyuwih abed pwnwihy phyp 1125-n] thnpp £ 9abc pwnwithy pihg,
htnlwpup’
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abc9+1125=9abc (1)
abc9=10-abc+9,  9abc=9000 +abc.
(1) hwjwuwpnuip junwiw htwnlyuy nkupp’
(10-abc +9) +1125 = 9000+ abc :

Lpwhljlym]  abc =X ' junwimip® (10X +9) +1125 = 9000 + X

Lnistin] hwjwuwpnidp junwbwbp' X = 874 hkwnlwpwp' abc =874,
huly npniikjh punwihy phyu k' 9874:

(2-pn pwinuly) Uju tinyt fuunhpp jnuskup” juquting mnwpwht nbpniu:

Lunwthy phip ywtwltiup 9ABC: 9 pdulpwip wknuihnjubing pdh
Jtpop unwugynid £ ABCY9 pwnwihy phyp, npp 1125-ny thnpp & 9ABC
Pihg, wjuhtiptt

9 A B C 9 A B 4 9 A 7 4
- C=4, - B=7 -
1 1 2 5 1 1 2 5 1 1 2 5
A B C 9 A B 4 9 A7 4 9
9 8 7 4
A=8 -
11 2 5
8 7 4 9
9ABC =9874

Nunnwupnul ' 9874

b nwppipmipmit wjuwinulwt dbpnnh, nbpniu Juqubnt dbpanp
htwpuwynpnipnit E vnuhu wnwewnpk) b 1nisk] wyu uuinhpt wpnpku hul 5-
6-pn nuuwpwbubpnid: Unnpb tkpujugus tu bu dh puth putunhpbp,
npnip nsyws b vhuyt mwnwyht nkpniu juqukint dkpnngny:

unhp 2: Bpynt pykph gnidwpp hwjuwuwp k 707-h: Fpughg dklh
dhwynpubph Jupgnid jw 3 vhwynp: Gplk winbubip wyn pyubpwutp, wyw
Quinwgh tpypnpy php: Sniby wyn pubpp:

Lowdnud: vugph wuydwuibiphg hbnbnwd E, np npnuth pdtphg dklp
kowlihy E, dniup’ bplih: Eowlihot nith AB3, kpljuhop” AB wbkupp: Cuwn
Ninph wwpwbh ppuilg gnudwpp 707 £ Ywquklp hwduwyunwupwi
wnwnwjht nkpniup b nuskup wyt:

1
A B 3 A 4 3 6 4 3
+ B=4, + A=6, + AB =64
A B A 4 6 4
R — AB3 =643
7 0 7 7 0 7 7 07

Nunnwupnul 643 I 64
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unhp 3: Npnubjh towthy pydh dhwynpubph fupgnid ju 2 dhwynp:
Bpt wn pyYh puiowutbtpp gptup hwljwnwly Jupgny, wyw unugus
tnwthy pyh b npntubjh Enwthy pyh gnidwpp Yihuh 1009: Qb npnubkih

Enwitihy phyp:
Lowdnud: Npnubkjh Epwhy phyt £ AB2, hul] opoywd phyp’ 2BA: Cun

huunnh wuydwuh juqutup nhpniu b niskup wyl:

1
A B 2 7 B 2 7 5 2
A=7, + B=5 +
2 B A 2 B 7 2 57
1 0 0 9 1 0 0 9 1 00 9
AB2=752

Nunnwupnul ' 752
vunhp 4: Gplynt phwwt pybph gnidwpp 1244 L Gph wnweht pyht
wgohg Ygugptlp 3, huly kpypnpny pyh Jipghtt pywlipwp’ 2-p, whnkublp,
wyw junwbwp kplynt hwdwuwp pybp: Fnuk uhqpwfub pybpp:
Lowdnmud: Cuwn juunph wuwydwh' Epynt pytph gnidwpp punwtthy phy
E: Unwght pyht wohg Ygugptiny vh pywtgwt, hulj tpypnpy pyhg nku
ubwnbny Jtpoht pyuipuip vnnwugynid tu hwjwuwp pytp: dw htwpwynp
t uhwjt U nhypnud, tpp wowght phujp tpljuhp E huly Epypnpy php’
pwnwhy: Gpk wnweoht phyp tpwtwljtup AB, wyw Yguqpbiny tpwb wehg
3 plwipwip Junwbwlp AB3: Bphypnpy puh Ykpehlt plubpwbp' 2-p,
wlnbubny vnwugynud £, pun ugph wuwydwuh, tnyt AB3 phyp: ipkdl
tpypnpy phdp AB32 wikuph b Munph wuydwih hwdwdwyh junwiwip!

A B 1 2

+ B=2 +
A B 3 2 1 2 3 2
- A:_‘]_ [
1 2 4 4 1 2 4 4

Nunnwupnul ']2, 1232-

vunhp 5: Gpt knwthy pyht Ukl wiqud wehg, Uniu wtqud dwhihg
Ygugpkls 7 pulgwip, www  unwguws  pytphg Jdksh b Ginpph
wnwpphpnipiniuip Yhuh 1323: Qubkp uljqptwlub phip:

Lodmud: Uowlbwlklp bowbhy phyp ABC: Quluhg Ygugpbim] 7
Junwbwup 7ABC phiyp, hull weohg Yguqpking 7° ABC7 phyp: Lwuh np
hwjnuh sk, pk unugqué pytphg npt £ Uks, puyg hwynth E dksh b thnppp
wnwppbpnipjut wpdbpp, wyw htwpwynp E Eplynt nhup.
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1)

7 A B C 7 A 0
- c=0 -
A B C 7 B 0 7
1 3 2 3 1 3 2 3
7 A3 0 7 6 3 0
B=3 - A=6, -
A 3 0 7 6 3 7
1 3 2 3 1 3 2 3
ABC=630
2)
B C 7 B 4 7
— C=4 -
A B C A B 4
1 3 2 3 1 3 2 3
2 4 7 9 2 4 7
B=2 - A=9 -
A 2 4 9 2 4
1 3 2 3 1 3 2 3
ABC=924

Nunnwupnul' 630, 924:

unhp 6: dbkgwuhy phyp ujuynd E 1 pYwubowiny: Gpk wn 1
pYuwipwipn wnwohtt inknhg mnuihnjukup pyh Jtpep’ wwhuywubinyg dmniu
pYutpwttiph puuwynpmipnip, wyw vnugdus Jiguthy phyp 3 whqud
uks Y huh uyqpimjuit pyhg: Gtk uljqpiwfut phip:

Lodnud:  Ulqpuwjutt  Jhguthy phyp wpwbwlkup 1ABCDE: 1
pYwuipwih mknuthnpunipiniihg hbwnn vnwgdws phyp Yhth ABCDEL: Cun
luinph wwydwih ABCDE1 phip 3 whquu Uks t 1ABCDE pihg: Yuqubip
huwdwywnwupiwt nkpniup b (nuskup wjt:

2
1 ABC D7
1 ABCODE E—7 x :
3

A B CDE 1 A B CD 71
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2 1 2
1 A B 8 5 7

D=5 x 3
3

A B C 5 71 A B 8 5 71

2 1 2 1 2 1 2
1 A2 857 1 4 2 85 7

B=2 x A=4, x

3 3
A 2 8571 4 2 85 7 1

1ABCDE =142857
Nunnwupnul ' 142857

Ujuyhuny wpyws fubnhpubpp (niskne hwdwp Jupbh b Juquly
nwnughtt phpniulikp, npnilg ph’ Juqunudp, b pk nusnudp hwuwibh k
wowlbpintpht: pwitg juqddwt b msdwt dudwbwl, pugh {Ykpp
pyupiuwsd nibwynipnibtiph qupqugnidhg,  dkdwtnd £ twb
htwnwppppnipniup nhyh dupbdwnhlut, tpuw qunnuhpubpp gnipwljbnt
quypwlnnipniup dnnud wpwlkpnubphtt hwénypny nirunidbwuhpl] wyy
ndqunphi, puyg b vhtiinyt dwudwbwly hbvnwppphp wnwplw:

Gpuljuimpmnii
1. [*. Snunjul, Uwpbdwnhiujh juunhpubph snbdwpul,
En., Uunwuptu, 2004.-236 te:
2. L. Nnnnuyul, <<Uwpbdwnhlws>> jpugnighs tynipbp, 7-
nn nuuwpwl, pnpugyws ntunignid, Gp., Lotuwlj, 2017.-
157 by
3. U.Uwpquyui, <<Uwpbdwwnhlju>> 7-12 puuwpuibbp,
nupnguljuih  wbntjugppp,  Bp,  ZEnhtwlwhb
hpwunwpwlynipynil, 2014.-239 ty:

Snnuop nuqugpnipywy k Bpwpjuwdnpl] udpugpauljw §njlighugh
winud, $.u.q.p. FX.Unhwlywup:
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<S8 512
Uwptdunhluyh puuwjwindwi dkpnphlw

[tnighly UNPULEL3UL

u.q.p., ypkplunp
Up 2z dwpbkdwnhluyh widphni

2UrEeNkreE3UL Q64 U0NNNRESNRLULED
gphUNNRE3NRUL

UUEEUUSPTUSP 11T MU P LULED
LOPOUUUL dUUULUY

<mpwond nphuwwplpfnd Eh ulmppblp® ppkbg puonalbbpng,
npnlp  bbplwpuglnd  Bo npmpwgh hlwwuppppniamih
Ephpuwsunpulpud wnnignidblph  wkuwbhlynilmig:  Qphnihlonk
wyn fubmhpblinh gnpdtuulpul Yhpwnnygeymbhlinp gnigunpynud Ei
dwlwgnygh ophlvulp ypuw: <nnijwop wwpniloulnd E 10 fublinhp’
[inlig qowghpblipny i Glpupbilpny:

Puwhugh punhp’  hwpenyeynl, gqniquihbin wnlmuanpunipmif,
hwdwsunpinygagnil, wpnnin, hndmnkonpuw,  Jumnmgnid,  nidnid,
wupwgniyg, dulwgnyg, upup, whlmil, wwanhtwd, puylk, dwd:

P. Apaxersa
ITPHMEHEHUE ITPEO5PA3OBAHHH ITJIOCKOCTH

IIPH PEIIIFHHH HEKOTOPBIX MATEMATHYECKHX
3AJAY

B cmamve paccmampusaromes 3a0auu ¢ peuwieHusimu, Komopobie
NPeOCmasisiiom uHmepec ¢ MOYKU 3PEHUsl 2eOMEeMPUYECKUX
nocmpoenui. [anee smu 3a0ayu  HAX00AM NpaKmMuyecKue
npumeHerus Ha npumepe uacos. Cmamws cooepacum 10 3adau co
CBOUMU PUCYHKAMU U YEPMEeNCAMU.

Knwueevle cnoea: naockocmv, NapaiienvbHulli  NEPEHOC,
cumMMempusl, N0OOPOM, 20MOmMemusi, HOCMpOoeHuUe, 8pems, y2ol,
epadyc, MUHyma, yac.
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R.Arakelyan
ON THE APPLICATION OF PLANE TRANSFORMATION IN
SOLVING SOME PROBLEMS OF MATHEMATICS
In this paper we consider tasks with solutions that from the
point of view geometric constructions are interest. Further, these
tasks find practical applications using the example of hours. The
article contains 10 tasks with their drawings.
Keywords: plane, parallel transfer, symmetry, rotation,
homothety, construction, time, angle, degree, minute, hour.
Bpypuwsuwthnipjut
nupnguljui 61 pnthwljut

A

dpwgpbpp  wwpnibwlnud B
hwppnipyjwtt  dbwhnfunipinii-
Gkph  (qgniquhtn  wnbknuihn-
junipmil,  Ukbwnpnimbwb b Rl
wnwbgpwjhtt hwdwswthnipjnil, b N T I,

ujunijn Jtwnh 2nipg,
hnunwnbwnhw b wyt) mbunipniy, ) A, B
npp  uwyt  Yhpwpnmipnit  nith > |k
Epypuswthwlu Junnigdwt U 1 B
hunhpubph nsdwt dudwbwl:

Utpluybgqnt  squnugbnt  hwdwp phpkup dbkjwlwb  ophtwl s
Alwthnpunipjniuitbph Yhpwnnipjub yepupbpyug:

Rughp 1. @ & b qniquhtn wihbkpny gbnh wwppkp Ynnubpnid
quijmud ki A b B quintipp: @kwnh ypw n’punbn whnp b junmghy XY
Juunipep, npyhkugh wyn gninkpp dhwginn AXYB dwtwuwphp niibiw
dhtuhunid Lplupnipinit (g 1):

Lnidnid:  ©phk gqhunp
Jwjtnipiniup hwjwuwp (hukp
qpnjh, www nwsnudp Yihukp
AB hwungwép: Zkmbwpup B
gnuqgp b gkwmh b wihp
qniquhbn mbknuihnjukup ghinh
Jwjinipjuip  hwuuwp U
upul nunuhuwywug h
Jtyunnph dbdnipjudp: B Yhnh

nbnuthnjunipniihg
unwugus Jhnp trwbwlkiup
B'-nJ:  Qwnmghkup AB'
L. 2 hwwnduésp: AB'-h & a mugnh

huwndwt Jhunp tpwtwljtup X

-ny: Ywnmgkup XY La : Uhwugukup Y -p B-h htwn, junwbwip npnukjh
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AXYB dwtwuyuphp: Gpl judnipop puunptup ophttw MN ghppny, wuyw
Juinwtwip AMB' plljjup, npp nith wykh ks tpupnipnil, put AXB' -
I

Mghp 2. Splws b AA, AA AA,AA U AA hiquilyu
Ynqutph B, P, PP b R dhgtljtantpp: Guemghy A A A A
puquuymniup (u. 2):

Lniénid: “Yhunwplkup hwppnipjut JEunpnuwuljui
hwdwswihmpniuubph puqumpmiun: Piswbu huyuniah E Jhpownp piyny
Jbnpnbwlwi hwbusunhnipinidbbph hwdwnpnypenp Gnphg §Enpnbului
hulwswihnipynd i £ Yunupkup pwbwynud® =27, 07, 07, 027, 0 Z,
hwppnipjwtt hhig hwdwswihnipniuubph hwdwnpnypep: Ljwwnkup, np

f(A)=A, wuhlpt A Yhnp

Ad wjp  hwdwswhnipjut  whpwupd
Jtnt E Ujn Jhnp Juomghne
hwdwp npuwnpnud kup
- hwppnipjut  judwjuljut M
M X "\ PN n U h sl f
pugnpdnt
\\\/’f

hwdunpnypp: Mg = f(M): Up
nhiypnid A Yhwp hwiunhuwind
E MM, hwwnjuwésh udhotwltwnnp:
Ujunthtnl junnignid Gup
A =2, (A), A= Zy, (A). A= Zy, (A), A= Z, (A,) Ylwnbpp:
unhp 3. MN nighnp hwnnd £ AB hwnduép: MN nignh Jpw
Juonigl)] X Yhnt wjiybu, np wytt Swpugh npybtu £ AXB -h Jhunpy (.
3):
' Lménid: ©Bph A'-p A Yhwh
hudwswtht E MN ninnh tjuundwdp ,
wyu, hudwdwjt vwhdwbdwd,

AP=AP UL ZMPA=/MPA =90°:
5 0 g V XPA =V XPA’ htunbwpwp

ZPXA=2ZPXA": Ujuyhuny B Ykwp
/ / wunuind - AX  nignht, wy
R

. 3

3]

B
"o

puntpn] X Yt pous E AB
ninnh Ypu: Zknmbwpup X Yhwp
Jupnigynud E npyku AB L MN
L. 4 nunhnubph huwndwh Y
lunhp 4. Yunnigh] pwnwlniuh wytybu, np tpw kpkp ququpttpp
wuwwnuklt npws tpkp qniquhtn a,b U ¢ niughnukpht:
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Loiénid: Yhgnip PQRS -t npnukjh pwpwlniuhb k (0yy. 4), pug npoud
Pea,Qeb, Rec: Q Ytwh ompe 90°-ny wwnynh pbypnid R -

hundpjunid P -h htwn, hulj ¢ ninhgp dbwthnfuynid E €' -h, npp whghnud k
P Ytwuny, wjiytu np P=axc’: Yupmgkip pwpwlniunt

L. 5

unipwiljnit
pwnwlniuh wytyku, np punwlniunt
ququpltpp
tnwtljjutt hhudph {Ypw, hul] djniu
tpyniup Ujniu Ynnudkpht:

dhpnidnipni: Mwhwbeynid

bEpynt

5.

1) upw Eplnt ququptbpp qnudtu AB -h Jpu.

2) uh ququpp AC -h pu.

3) ntu ququpp BC -h Jpu:

Ljwunklp, np  ndjup sk
Junnight) wnwohl tpynt
wuydwuubph pwjwpupng
pwpwlniuh: @nn nu (hth KL'MN'
pwnwlniuht (uly. 5):

Ujuhuyun E, np A JEuwnpnung b
P Juduyulju gnpduilgny
hnUnintnpwt KL'MN’ pwnwlniuh
Jadbwihnjuh K'L"M'N” pwnwlniunt,

YQunnignid:

LYwnnignd  kip  juduwyuluit  KLT'MN’
puupupnid £ 1) b 2) wuydwbubpht (uy. 6):
2.9wupnignid kip AM' ninhnp b upnud

upw b BC ninph hwndwt M hwnp:

3. M Jtwnny mwtund Gup ninhy
gniquhte MN'-ht b AC htwn hwundwt Yhwnp

tywbwlynud N -ny:

4. M u N Utwukphg hetgunud Gup
ninuhwyugibp AB Ynnuhtt ML 1 NK:

A

N
N

PQ Unnup,

nphg hbtwun pdjup sk Junnigh)
C PQRS pwnwlniuhi:

Spud
Enwtljjup ukpgdty

ABC

gyt

/_,.f"

—

\
M

E unnigh] pupwlniuh wytytu, np

M

Kl‘

Kr

Ul 6

puyg  wuwpuughp sk, nop M7 Yhnp guunuih towiljjut BC Ynndhbe
Npubtugh mskup puunhpp, withpwdtsn E hndninknhwt ptunpl] wyhybu,
np M” Jnp hwyjnidh towbljjut BC Ynnuh Jpu:

Tw nbnh Ynibktw, tpp M7 Yhunp hwighuwbiw AM 'nugnh & BC
ninnh hwwndw JEn: Ujuntnhg ) hbnbinud E htnbju; upnignidp:

L

pwnwlniuh, npp
YLl LT 0
S22
S0 25
=9 3:
~ 8 %
. T S ..
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Uwnwugyué KLMN pwnwlniuht npnubkjht b

Zuppnipjul dlwthnjunipniiitinhg dh pwthup jupbih £ Jhpunty
dudwugnygh htwn juuyywé ppunhputpp nustint hwdwp:

unhp 6. dundp 1-u k: Lwih” pnyk hwn dwdwignygh ujwpubkpp
Yniukt hwdwswthnipjut YEtwnpnt, (Wh. 7):  Uju b hwenpn jutnhpubpnid
ujupubtph tpupnipniuttpp hwdwpynud B dnnwynpuytiv hwduuwp:

Lnidnid: dwdp 1-ht dwdwgnygh Uks ujupp qunud E 12-h Jpuw,
hul thnpp wpupp 1-h Jpu: Ukd upupp 60 pnybnd wpuufmd £ 360° -n,
htwntwpwp 1 pnybmd wunynd | 6°-ny: @npp yjupp wunnynid £ 12
whqud qutgun kS ujwphg, hbnbwpwp 1 pnybnud wnndnd £ 0,5°-ny:

unpnid wwhwbeynid L, np ujwptbpp npny dwdwbwl] hbkwnn
niiktwt hudwywhmput Yhinapnh, (0. 7) wyuhbph, Epp  upuplbph
hundwtO Yhup Jhwighuwiw wjwpibph hwdwswhnipput Eunpnt,
Jwd pulih” pnuygk htnn wpuptbpp Yyuwuwynpbi dh ngnh Jpu:

Bupwnpkup nw wknh Unibubbw t pnyk  hbwun: Uy
dudwttwjuhunusnid dudwgnygh ks ujwpp Ygsh wulnit hwjuuwp
6°t, huy thnpp upupp 0,5°t wilml: Zhknlwpwp wyy whlymbubkph
wnwppbpnipniup juw uwywpttph uljqpuwuit nhpph juquws wuljniup, npp
hwjwuwp £ 30°-hg hwlwd thnpp ujuph gdws wilynitp 0,5°t: Ywqubip
hwjwuwpnid b jniskup:

6°t-(0,5°t+30°)=180" = 5,5t =210° = 10t =. .3 12 5
t= 420 = 383 nnyk ¥ 10 - 2 -
11° 11 -9 3=

Inhp 7. Fundp 1-u k: Lwbh’ pnyk hknn
dudwgnygh ujupubkpp Ynuwuwynpytn
hwdwswth 2-8 nuynh Gwadwdp, (0, 8): “J 6 2

2-8 mnhn wukny whwup t hwulubug

Y
‘e

=}
v,

. 8

dunfwgniygh 2 phip 8 piht dhwgunn mnhnp, :
npp wigunid £ ujupubph hwndwb Enny: T

Lniénid: dwdp 1-hu ujmpubph juquws S 1 12 4 ey
wilnbp hwjwuwp t 30°-h: Uywplbkpp 2-8 .:~10 ! 2".-
ninh tquundwdp hwdwswth guwuwynpybnt ) 3:
wwhht dwdwgnygh uks ujupp sk L 6°t ‘." 8 :.'
wllmb, huy thnpp uwwpp 0,5°t wllynmit: 5 .
Juqutup bhwjwuwpnid b wgb  mskup: "'--..6..-“‘
6°t—60° =30° -0,5°t = 6,5°t =90° = 13°t =180° L L)

= 180 = 9i pnugks;
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unhp 8. dundp 3-u k: Lwih” pnyk hknn dudwgnygh Uks ujwpp
dwdlhh dudwgniygh thnpp upwpnp (uy. 9):
Lnidnid:  Oquwgnpdtiny  dwdwgniygh  ujwpubph  wwuwndwb
wpugnipnLikph pubwdltpp” Juqubip htnlyug hujuuwpnudp:
180° 4

6°t—0,5°t =90° = 5,5°t =90° = 11°t =180° = t T =16ﬁ npnuk:

Ljwp 9-nud tplhnd E, np thnpp upwpp

hnphqnuwfwt nhpphg bty & 111 pnuth 31 q 12 1

suth, npp  hwdpuynd £ hwyquplukph =10 2%

wpyniuph htw: = .
unhp 9. dwdp 3- 0 k: Lwih’ pnyk :"9 3:

htwnn dwdwgnigh ujwpubpp Juqukt ninhn -8 4-'

whipm pl. 5.
Lniénid: Ywmqubkup hwjuuwpnid, e, .|6. >

6°t—90° —-0,5°t =90° = 5,5°t =180°; L. 10

nph hdwuwnp pund E ly. 10-hg:
11°t =360° = t = 32% pnuk:

inhp 10. Fwp 9-t k : Lwbh” pnybk htnn dudwgnygh Uks upupp
hdwsyh dudwgnygh thnpp ujupp (. 11):

Lnidnid: dwudwgnygh  UkS uwwpp t
pnybnud Ygsh  6°t wllymb, npp hp Uy
tkpupnid E 270°-h wilnibp b gnudwpus thnpp
ujwph qowd 0,5t wulmbp: Ywqukup
hwjwuwpnidp b jniskup:

6°t=9-30°+0,5°t = 5,5°t =270°
Lnistny hwjwuwpnuip junwbwip’

11°t =540° => t = 49%- pnuk:
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bplpugpu dnnkgnidblpp: U powmwbpnid - hpdfougnpafnid F - hlimwfuup
mumgilwh  wnwhdlwhuwonlnyagnibbbpp,  Ipynid, np nmunigdwd
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OUCTNAHYUOHHO20 00VHeHuss" Nno380aum co30amob  KOMNbIOMEPHYIO
nPOSPaAMMHYIO RAAMPOPMY.
Knioueswie cnosa: JJucmanyuonnoe oOyuyenue, mexHono2us, MoOelb
nPOSPaMMHO20 obecneyenus, yuauuecs, npenodasament, 1eKmpoHHAsL
nouma,  yuebnoe  3a6edeHue,  MAMepuanbl,  OYeHKA  3HAHUI,
camocmosimenvHas paboma.
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V.Arstamyan, A.Mnacakanyan
DESIGN OF DISTANCE LEARNING ORGANIZATION DATA
BASE

This article attempts to summarize the current approaches of the
western countries on the problems of distance learning system. The work
focuses on the features of distance learning, indicating that this is not a
traditional method of teaching, but a self-learning, that is, a student's
self-actualization aimed at acquiring knowledge, abilities, and skills.
Suggested "The development of distance learning web application
model" will enable to create a computer software platform. The
proposed "Development of a model of a web application for distance
learning” will allow you to create a computer software platform.
Keywords: Distance learning, technology, software model, learners,
tutors, e-mail, educational institution, material, knowledge assessment,
self-employment.

Uppnipjutt  npppund - juwnwpynn  thndhnjunipnibiubpp ukpunnpta
wnbyyws Eu wnbpbjunynipjuit U hwnnppuljgnipjutt wpnh dhongutph
qupgquguut b nwpwsdw htn: Yppnipjut b SZS-h thnjuhwpwpbpnipniup
unp wbptnnghwttph ubpppdwt  dhyngny bGupwnpnid £ Yppnipjub
hudwlupgh  wpphwljuwbwugnd, nunmgdutt b nundbwnnipjubt
wpynibwybnnipjut Ukdwgnid:

Upnph wbkpjuninghwubph tpwbwlnipjumt wdp b npuitg wnhpuybnbn
wihpwdbonnipniip  phpnd B qpughwinipjut  tnp, wjwunulwuihg
wnwppbp hwuljugmpjut, ks thnthnpunipjub k tupwplyynid twb unynpbne b
unynpkgubjnt punypp: Uhltbnyt dwdwbwl, Yppnipniup pnipu £ quhu
«aupng—hwdwuupuiy wjuinulub spowtwlhg nkn pughng hwbpughb
Uppnipjut quiwqut Aukph hwdwp:

ZkpwJwp ntunignudp tnp sk, wupquubu wyt hipuihnjuwju puuptipug
|

21-pn nupnud hkpwdwp ntumignid hpuubwbtnd £ own wdbh wpwg b
mynipht, wwwhnynd L hwdwgnpbulgnipmit  puuwjuinnnh b
nuuwyuinnnh dhol htnunpmipjutt ypw, wpunwhwjnmd b niunigdut
gnpépupwightt pnpny ponp punugphstbpp tyuunwl, podutquympynl,
Ubpnn, juquultpyuwt dli:

Utp optpnid htnwdwp niumgdwt dwljuppuljn bwybu pupdpugl) &
dudwbwlulhg wbkhunnghwttph ounphhy: Uju hpwlwbwugynmd E
hudwgwugh dhongny, b ntuwtnnutpp hwdfwp wuunkpugnid sniukl, ph
npntn £ quuynid ppkug hwdwjuwpwp, husp, vwluyl, pnjnpnydht sh
ungpugnunmid. jujugnyt - hwdwjuwpwubpnid  unynplmi: ZEpwdup
nunigdwtt  wwuwydnphy  wowepupwgp  hhpwyh  hEquihnpel; L
ownniuwjuljut ntunigdwt wdpnne ninpunp:

Znwjup ntunignidp thnjunud E hsybu ntuwtingh, wytiygtu | nuuwpunuh
Juppughdp:Ujut  nuwbnnubphtt tnp  hdwnnipnibttp b npuwludnpnid
unwbwnt, tnp nuynmipnitubpny qupgqutiunt htwpwynpnipnit £ wnwhu
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b Jupng k onpwthbjhnpkt wykjugul] niuwtnnubph ghnbjhpubpp: Zwgnnuly
niuwbnnubpp gquetnd Bbt wdbh Juquuljtpydws nt thnipuewt, huly
nuuwpinuubpt wykih Bu junpugunid hpkug ghnbjhpubpp mktninghwubph
puwquyunnid:

Twuptupwugubph tkpjuyugdut wnguitg tnubwlp ubthwlwt dudwbwlp
hwpuwp puppubint htupun]npnipynih £ wwghu niuwbinnubpht'’ bpuip hpkip
Et npnonud, ph opdu nop dudbpp jud swpwpdu nop optpp tdhpkt ntudwp:

Muwbnnubphtt nuuptpwugh wdpnne Wnipp  hwuwbbh nupdubkp
htwpwynpnipmtt £ wwhu wdbh  huptnipnyt b wbluwjn  huky
niuntdbwpmpjut nne gnpépupwgnid: Muwbnnubtpp nuotnd G hpkug
niuntdbwpmpjut wnbkptt nt whpwluwp, nuwuwjpnut wunhdwbwpwp
Alwthnpuynud E dwipgsh [3]:

Znujup niunigdwis Juplnpugny i} uljgpniipwghte
wnwidtwhwwnlnipmniutt wyt E np ntumgdwt gnpépupwugh JEtunpnunid ny
pt quuwljwi nuwuwjwinnudy b, wy) hiptntunigndp, wyuhiph’ undnpnnh
hlpunipnyl gnpéniiknipyniip nignyud ghnbjhplbph, jupnngoemiibtph
huwnnmipniuttph dbnppbipdwtp: Cun npnud, ntuwbnnp whwp E ny dhuyh
hwdwljunpgsny wohruwnbynt hdnnipnitubp niubbw, wyjb jupnquitu dpwlty
Yppuut b ghnwljut mnkynypp, npp tw wnnwgk) k SS-h Uhongny viwpptp
ntuniputibphg, pny] E nwhu wignid juwnwptk] ghyh wiuwhdwbwtuy
owpniuwuljut Yppnipjut hipwynpnipjut Ypu:

Uwpnuig unynpbnt nitbwlmpnibubpp dkdwgubint & ghwbjhpt
wpnhwlwbwgubint jpunph wnwetwhbpenipjut ghwnwlgnidp, hp htpphb,
Eupunpnud | dpnujutt woumnwp, tpwtwljuih tkpppnudutp b swdunit
hEwnwgnuuljut wojpwnwputnh hpuljutwgni:

Zknwjup nuunignudt Gipunpnud o wiwjpunipjut  ghipuljuynipni,
niuwbnnp whkwp L jhth wiwpjp wopwwnwipnid b hwuljwbw, np
JEpwhulnudp hpwljuwbwgldh hhdtwljuinid phutught duny [6]:

Munidbwlwb hwunwnnipmittiph Web-ubpytputph dhongny Yupbh £
ubpuyugul]  numdtwlwt  gopdpupugh juquulibpydwt  hwdwp
wlhpwdbon  wnjuubpp, wbpbklinipmit wpudwunpl]  ntumdbwfut
wnwplwutph YJuenmiguéph dwupt, hpnudubp juwuwpl] oguuljup
unbntjunjuljut  phkuniputbphuhyp wuyplwbtwynpdus L hknlyuy
hwiquuwuputpny.

J poithtipp hhdtwjutnud jEtnpnuugyus b kS punupubpnid,
htunbwpwp qquih pyny ynunkughw) unynponubph hwuwkjh t ny ph
wnlw, wy] hbpwiw Ywd hEkpwdup Yppnipmitp, npt wybh
gipunuubih k:

J niuwtnnubph hwJwpwuqgpdut wohiwphwgpnipniut
puyuyudnud k, Yppnipyut wju dup hwdbdwwnwpup wybih Edwb L wy
puwjwduypbpnid ptwljynn unynpnnubph hwdwp:
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J hwdwgwugh dhgngny unynpnnptit L wpwdwugpynd
puqUuqut ntunignquijut b ntumdbwdbpnnpujut Wynipkp, wdnd
nbnkjunynipjut hnpwbwldwb oybpunhynipniup:

J Jupbh E niunudbwfjub ynipt niqupy ] husybu Jkl, wyjybu
K owwn undnpnniibph wyyuhnbjng hbnwngupd juyp nounodbwljui
hwutnwwnnipjul, unphppuwwnnt nuuwpinuh b unynpnnubph dhol [5]:

U  hwdwlwpgn nuumgdwt pbhwypnud  Spwuqpny  twpiwnbudws
ghwnbjhputph, Jupnpmpmniuibph 0 hdnnmipmoitubph jmupugnudu
hpwiwbwgynid £ ny wjwinuljut Albkpny, oquuwugnpdynid Gu
Unynhdbnhwlju wnbkptninghwttph wowljgnipjudp unbndyud
dwutiwghunwugus nuuwgpptp, fEjupntughtt niumdtwdbpnguljut ynt-
php, win pynud fEjnpniught nuuwgpptp, pplyuhtuqughtt hudwlwupgywih
dpwgpkp, yipwhulnn b phupwynpnn épugpkp, ntumdbwlwt nkuwiyniptp,
dwjmugpmipjnitittp b wyp  Wwmpkp, npntp twhunbudws o
hEnwhwnnpnuljgnipjut ninhubpny thnpuwmbgdwt hwdwnp [1]:

Uslumnnwipughtt. dhowquypbpnid  gnpdwdynny  wbjutninghwitph
hwfwhiwlh thnthnjumipitubpp dbp opbph  dwpymit  unhynid  Bu
wlpunhwwn jnipugub] tnp ghwnbjhputp b hdnnipmnibtbp, yunpwuwn jhuk
owpniuwjuljut ntudwic

Upju  wbjunnghwtt  tkpwpnid £ hknwgnuuut wpuwnwip,
ghwnbjhpubph dnppipnid hwdwntn jud withwnwljut gnpénnnipniuttph
wpyniupnid, htwpwynpnipinit £ nnwjhu qpuntgul] tmuppkp unghwjuljut
nbpkp  Abnbwplmpiind b Jhppuybu  qupquind  E - wblufu
puliwnuunuwlwb dnnwsnnnipjniup:

Zknwjup niumgdwt  wbkpiininghwibpp oquugnpdymd Lu  husyhu
qupquguut wnwtdht nuupupwugutph, wjtybu k| pupdpugnyu ppnipju
Juquultpyuwt hwdwp: Ywpnn Gup mwppipuljt] hbpwdup niunigdw
htnlyuy dubpp’ obyuyt (hpuljwt dudwbwlmu) b odjuyl (hknwpd Juuy),
htsybu b wyt wywhnynud k.

v ppnipjut pnuwbgulnipiut qupqugnid,

v munigdwt junwdupdwt hwdwlwupgh woluynipmid,

v muunigdwt  pnjulqulnput - wewpdwt  hwdwlwpgunynpupwp
Quypketip [2]:

Upynitwybwn hinpwdup ntunigmd juquuljipybint hwdwp wthpwdton
E &hown oqunuugnpét] hwdwlwupgsughtt httwpwynpnipniuubpp:

Mubktwny vwhdwbwhwl ynipwlui nhuniputtp, dkp Ephhpp wbwup k
Jupnqubw  wnwybkjugnyiu ognin  punkp SS nnpnh  qupqugniuny
pudbnynn  hutwpwynpmipjniibphg, pwbqh wyt  sh  wwhwbgnid
npwbuynpuughtt  dwpuubp U qips B wpnwhwidwt  $hghljuljut
hunspunnuntitphg, hty b twpwnbtuquws b dbp Ynndhg wnwewplyny
htpwuwn niunigdwt Unnbijh dowljdwi dke:
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ZknpwdJup Yppwljut mktninghwitpny dkup Ythnpdkup juy hwununty
hhdttmjutt  Yppwlwt wbkjpuninghwubtph b  hEpwhwnnppuljgnipjut
wnkhtunnghwttph dhotnppuynpyws (htnwynpnipjut Jpw) Yud ny thnght
dhotunpuynpywé ntuwinnh b puuwjunuh dholi thnjuhwpwpbpnipnit [4]:

zEknwJup numgdwt mkjuuninghwubtph Yhpundwdp Yppulut Spugpp
hpwjwiwgdwt  YJupbnp wwydwt bt hkpwdup nmunigdwt hwdwp
withpwdton hwuppwlh untndnudp:Ukp Ynnuhg wpwownplyny ,hinwjup
mumguuii WEB spwgpuyhit Ungbjh dpwlnuip” hnupunpmipeinit Jinw
unbnstnt hwmdwlwupgswyhtt dpwgpuyhtt mEuthjujwt hwppwl b gpu
wlpunuty swhwgnpédwitl dpugpuyhtt wywhnynud:

Opwgpujhtt hwppwlh unbnédwt wnweohtt thnymd twhuwnbtuby Eup
twhiwugst) myjuutph htup, ogunugnpstiny Microsoft SQL Server i nkjuughnt
njuubiph puqukph jurwjuwpdwi hwdwljupg (DBMS):

SYjuyjubph  htuptu hp dbky tkpwpnmid b pnithnid hipwdup niunmigdwt
Juquuljtpydwt hwdwp wpwbgpuhtt ndyujubph junnigdwusdpp:

SYjuyjubph htupnmid twjhiwgddws E pnihh Junnigwspp, dwlninbtnp
(Faculty), wdphnup (Chair), pwdhuubpp (Section), Unipubtpp b fudpbpp,
wnniuwljubpp dowlus i hwdwywunwupwt wypnginmipuubp npuig
wykjugdul, ougdwt b thnthnjudwt htwpwynpnipniuubpny (Wup 1):

oo Cpai
Faculty L Section
2 Facultyld ¥ Chairld @ Sectionld

Name Name

Facultyld Code

Name

CreationDate

Description CreationDate Chairld

DisableDate Description
DisableDate

uup. 1
Uwninpl tjupugpbiup 2 wnmiuwfjubph® dwlnyunbn (Faculty) b wdphnt
(Chair) untnédwt §nnp:
duljnyintin (Faculty)
CREATE TABLE [dbo].[Faculty](
[FacultyId] [int] IDENTITY(1,1) NOT NULL,
[Name] [nvarchar](max) NULL,
[CreationDate] [datetime2](7) NULL,
[Description] [nvarchar](max) NULL,
[DisableDate] [datetime2](7) NULL,
CONSTRAINT [PK_Faculty] PRIMARY KEY CLUSTERED

(
[Facultyld] ASC
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)WITH (PAD_INDEX = OFF, STATISTICS NORECOMPUTE - OFF,
IGNORE_DUP_KEY - OFF, ALLOW_ROW_LOCKS = ON,
ALLOW_PAGE_LOCKS = ON) ON [PRIMARY]

) ON [PRIMARY] TEXTIMAGE_ON [PRIMARY]

widphnt (Chair)
CREATE TABLE [dbo].[Chair](
[Chairld] [int] IDENTITY(1,1) NOT NULL,
[Name] [nvarchar](max) NULL,
[Facultyld] [int] NOT NULL,
[CreationDate] [datetime2](7) NULL,
[Description] [nvarchar](max) NULL,
[DisableDate] [datetime2](7) NULL,
CONSTRAINT [PK_Chair] PRIMARY KEY CLUSTERED
(
[Chairld] ASC
JWITH (PAD_INDEX = OFF, STATISTICS_NORECOMPUTE = OFF,
IGNORE_DUP_KEY = OFF, ALLOW_ROW_LOCKS = ON,
ALLOW_PAGE_LOCKS = ON) ON [PRIMARY]
) ON [PRIMARY] TEXTIMAGE_ON [PRIMARY]
Uppnitwdbn pwhwgnpddwtt hwdwp hbpwdwp niunigdwt hwppwlp
wbnp E hudwyuinwuumbh hbnlyuy wujdwibbpht'
1) htEnwqup niunigdwt haunhputph i1 gnpéwnnyplutph
wdpnnowljwinipintl,
2) pupdn mkuthjulwt hntuwhnipenil, mEthjulwut vyuwuwpynud,
3) hwdwgwgnid owhwgnpsdwt wfunwignipjut wywhnynud:
Opwgpuyhtt hwppwjh hpugnpsdwt hwenpn puynid bwpuwgdyty G tub
oqginugnpénnubph  hwdwp  |nght, qunubuwpur b gkp  (Role)
hwuljugnnmpiniup, npp htnwquynid wywhnytnt £ wndhtthunpuwnnph,
wojuwnwljgh (Employes), nuuwunuh (Professor) bt niuwunnh (Students)
hwdwp nmwupplp hwuwtb hnipjubt wunhdwuubp (Gjup 2):

AmpPistiieys AszpNetUserRoles Ao las
e Usens ® o

uuuu

resme

Employves

Ermpioy e

o =]
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SYjujubph  hkupnud  wpwbgpuyhtt  ywbwlnipmit mubkt  wnwplw
(Subject), nrunmdtwlut Wniptp (EduMaterial) U nwuwgnigul] (Shedule)

wnniuwlubtpp:

Unwplu - wpwpluibph wywhywidwt hyybu wb wbjugdul,

thnthnpudwl, gugdwt:

Munudbwlubt  ymptp
wykjugdwl, thnthnjudwi b pugdwt:

Twuugmgul-nuuwgnigul] wnnuwlp bwhunbujus k|

- nundtwljut  ymptph  wuwhywidwd,

wnuplw-

nuuwpunu- pudht - Ynipu - junwdp juyulgdws ndjuubph gquhywidw

hwdwp (uup 3):

EduMaterial
¥ EduMatenalld
Trle

EduMateniaype
EntryDate
LastChangeDate
Subjectld
Empiloyeld

Course

ko]

Subject
¥ Subjectid

Name

Schedule
? 4
Course
Semester
[Group]
YezrOfStudy

EduMaterialype

Sectionld
Subjectld

Deadiine Empioyeld
EduMateniaiStatus
GroupType

Sectionld

uljun 3
SYjwjubph htupnid Jut wnnruwljukp, npnug hwdwp dpwljdws E dhuyg
wybjugdwtt b thnthnjodwb  wypngbngmipuubpp, wdujikph  hEknwugdwi
thnfjuuptt  dwlquws £  wndujutiph  wyuwwlunhjugnid,  wndjujukph
wupnnowlwt thwpkpp wwhywibnt hwdwp: Uwnnpl  ubkpluyugutiup
niuwting wnjniuwlh hwdwp ypngbgniputph uvnbnsdwt Ynnbpp:
UijEpugnudd (Student insert)

INSERT INTO [AspNetUsers] ([1d], [AccessFailedCount],
[ConcurrencyStamp], [DateOfBirth], [DateOfExpiry], [DateOflssue], [Education],
[Email], [EmailConfirmed], [Firstname], [FromWho], [Gender], [HasPhoto],
[IsConnected], [Lastname], [LockoutComment], [LockoutEnabled], [LockoutEnd],
[Middlename], [Nationality], = [NormalizedEmail], = [NormalizedUserName],
[PassportSerie], [PasswordHash], [PhoneNumber], [PhoneNumberl],
[PhoneNumber2], [PhoneNumberConfirmed], [Photold], [PopulationAddress],
[RegistrationAddress], [SecurityStamp], [SocialCardNumber], [TwoFactorEnabled],
[UserName])

VALUES (@p0, @pl, @p2, @p3, @p4, @p5, @p6, @p7, @p8, @p9, @p10,
@pll, @pl2, @pl3, @pl4, @pl5, @pl6, @pl7, @pl8, @pl9, @p20, @p21, @p22,
@p23, @p24, @p25, @p26, @p27, @p28, @p29, @p30, @p31, @p32, @p33, @p34);

INSERT INTO [AspNetUserRoles] ([Userld], [Roleld])
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VALUES (@p0, @pl);

INSERT INTO [Students] ([AcceptanceYear], [BaseUserld], [CurrentCourse],
[CurrentGroup], [Description], [IsPaused], [Number], [Region], [Sectionld],
[Status])

Pmipnfunii/ (Student Update)
UPDATE [AspNetUsers] SET [AccessFailedCount] = @p0, [ConcurrencyStamp]

= @pl, [DateOfBirth] = @p2, [DateOfExpiry] = @p3, [DateOflssue] = @p4,
[Education] = @p5, [Email] = @p6, [EmailConfirmed] = @p7, [Firstname] = @p8,
[FromWho] = @p9, [Gender] = @p10, [HasPhoto] = @p11, [IsConnected] = @p12,
[Lastname] = @pl3, [LockoutComment] = @pl4, [LockoutEnabled] = @pl5,
[LockoutEnd] = @pl6, [Middlename] = @pl7, [Nationality] = @pl8,
[NormalizedEmail] = @p19, [NormalizedUserName] = @p20, [PassportSerie] =
@p21, [PasswordHash] = @p22, [PhoneNumber] = @p23, [PhoneNumberl]
@p24, [PhoneNumber2] = @p25, [PhoneNumberConfirmed] = @p26, [Photold]
@p27, [PopulationAddress] = @p28, [RegistrationAddress] = @p29, [SecurityStamp
= @p30, [SocialCardNumber] = @p31, [TwoFactorEnabled] = @p32, [UserName]

@p33
WHERE [Id] = @p34 AND [ConcurrencyStamp] = @p35;

—_

Student select
SELECT TOP(1) [u].[Id], [u].[AccessFailedCount], [u].[ConcurrencyStamp],

]

[u].[DateOfBirth], [u].[DateOfExpiry], [u].[DateOfIssue], [u].[Education],
[u].[Email], [u].[EmailConfirmed], [u].[Firstname], [u].[FromWho], [u].[Gender],
[u].[HasPhoto], [u].[IsConnected], [u].[Lastname], [u].[LockoutComment],
[u].[LockoutEnabled], [u].[LockoutEnd], [u].[Middlename], [u].[Nationality],
[u].[NormalizedEmail], [u].[NormalizedUserName], [u].[PassportSerie],
[u].[PasswordHash], [u].[PhoneNumber], [u].[PhoneNumberl],
[u].[PhoneNumber2], [u].[PhoneNumberConfirmed], [u].[Photold],
[u].[PopulationAddress], [u].[RegistrationAddress], [u].[SecurityStamp],
[u].[SocialCardNumber], [u].[TwoFactorEnabled], [u].[UserName]

FROM [AspNetUsers] AS [u]
WHERE [u].[Id] = @__GetUserId_0
ORDER BY [u].[1d]

Puigh Ytpp todws wnniuwljutphg wdjuutph httpnid twhiwgsus tu
uh owpp wnniuwljubp htpwduwp niungdwb Spwgpuyhtt hwdwlwpgnid
njuubph ywhywtdwt hwdwp:

Uwnnpl tkpjuyugunud Bup htuph wdpnnowljut inkupnp:
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Ilpuriagmas maremarHka

Bomozgs MAHACAH
JOLEHT KOQe Pl IPHKIAZHOH MaTeMaTHKH H HHQopmaruru Apl'Y

E-mail: manasyanl949@mail.ru

OIIPEJIEJIEHUE PABHOBECHOI'O
BBIITYCKA UTEPATHBHBIM METO/[OM

B crarse, mcrmors3ys HTepaKTHBHBIH MeTOZ, PACCMATPHBAETCA
MexKoTpacieBas Mojers JleoHTseBa, Ha KOHKPETHOM IIpOMepe
ITOKA3bIBA€TCA  €ro  IPEHMyILjecTBO I  OIpPEeJeTeHHA
PABHOBECHOIO BBIITYCKA.

Krrogessie crropa: mexxorpacieBor 6aranc, mogens JleoHTseBa,
HTEpanHg, 3PEKT pacIpoCcTpaHEHHA.

4. Uwluuyul
Z040Uuruyce} #NMUr9Uy 2r0eneror
PSELUSPY UGN MIT
Znpywénmd hbkwnwgnuynmd Fo LEnlinlbh  dhodininuyhl
unplip ' oquuugnpdtyng  punkpunnpy  dkpnnp, [nbipkn
ophtwh Jpw gnyg wnuyny Gpuw  wnpwybpnipnibbbpp
hujwuwpulphn pogupldwl npnodwl hwdwp:
Puwbugh  pumkp dpodimpuyhli  hwoyklppn,  qéuyhl
hwjwuwpnidabph hudwlupg, Junnphg, LEninnlh unnky,
hunkpughw, nwupuddwl wpgnibun/kunniemndi:
V. Manasyan
DETERMINATION OF EQUILIBRIUM RELEASE BY
INTERATIVE METHOD

The article deals with Leontiev’s interindustrial model
applying interative method. We aim at showing its advantages
of balance in production examplifing in patterns.

Keywords: interindustrial (intersectoral) balance, system of
linear equations, matrix, Leontiev's model, iteration, economic
growth efficiency, steady's effect.

B skomommuke Me)KOTpaCJ'IeBOfI GasaHC — 9TO KapKacCHas MOZe/Ib SKOHOMHKH,

TabuIa,

B

KOTOPOIl ~IIOKA3bIBAIOTCA MHOTOOOpasHble HAaTypajabHbBIE U
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CTOMMOCTHBIE CBA3M B HAPOJHOM XO3ACTBe. AHAIN3 MEXOTPACIeBOrO OayaHca
ZlaeT KOMILJIEKCHYIO XapaKTepUCTHKY IIpolecca hOPMHUPOBAHUA U HCIIOIb30BAHUA
COBOKYIIHOT'O OOIIeCTBEHHOrO IIPOAYKTa B OTpacieBoM paspese [1].

C TOYKM 3peHM MaTeMaTHUKH MEXOTPAac/JeBOH aHaIN3 MOXKET PacCMAaTPUBATHC
KaK OCOOBIi CiTydail pelleHUs CUCTeMbl ypaBHEHUI.

JleiicTBUTEIBHO, ~ CTPOKM  MEXOTpacjeBoro  OajaHca  IIOKa3bIBAIOT
pacmpeneneHre BBIIYCKa KaXAOTO BHAA IPOAYKIWH, KaXJad CTPOKa
XapaKTepU3yeTcs CIeAyIoIuM 6aJaHCcoM:

Bsimyck garroro Bmuza npozyknuu = Ilpomexxyroursrd crpoc + Konewrsri
crpoc

Crom6upl TaGnAMUBI IIOKAa3bIBAIOT CTPYKTYpPYy 3aTpaT MJIH CTPYKTYpy
HCIIOJIb3yEeMBIX PeCypCOB, HEOOXOAUMBIX IJIA KaxAoi orpaciau. [lns crombuoB
yCTaHaBIUBaeTCA CIeLy it 6ataHc:

Pacxozgsr orpacrn = Ilpomesxyroqrsle 3aTparsr + /[06aB/I€eHHAA CTOHMOCTB

W3BecTHO, YTO IEHTPATBHBIM BOIIPOC MEXOTPACIEBOTO aHAIM3a 3aK/II0YAeTCA B
TOM, 4YTO KaK M3MEHHUTCA OOBeM BBINYCKAa JAaHHOM OTpaciIH, €eCIU IIpH
¢buKcrpoBaHHOM KO3(duIleHTe NPAMBIX 3aTpaT 3HAYEHHWE KOHEYOro CIIpoca
M3MEHUTCS Ha KaKylo HUOyZb BeIWYMHY. /IJ19 OTBeTa Ha IIOCTaBIEHHBIH BOIIPOC,
MBI IIPUXOSUM K HEOOXOAMMOCTH OTBICKAHHA PpeLIeHUs CHCTeMbI JTHHEWHBIX
ypaBHEHUH

Xi = Z?:l aUX] +vy i=12,..n (1)

W B MAaTPUYIHOM IIPpEACTAaBJI€HUN

X=AX+Y, (2)
rme
X1
X, .
X=|". - MaTpulia 0ObEeMOB BBIITYCKa OTpaciIei,
Xn
a1 A1z - Qip
A= %1 G2z - Con ) MaTpu1ia KospduIeHTOB IPAMbIX 3aTpaT ( a;j
An1 An2 ™ QAnn
ollpefieAeTCs Kak o6BeM pecypca i HeOOXO VMBI
IJIsE IPOM3BOAICTBA €IUHUIIBI IIPOSYKTA )
Y
Y, .
Y =\ .“ |- maTpuIla KOHEYHBIX CIIPOCOB OTPACIIEeH.
Y3

[lonyyennas ¢opMyaa eCTh He 4YTO WMHOE, KaK JIEOHTHEBCKAs MOJENb
MexoTpacyeBoro 6amanca [2].

Marpuna k03pdHUIHEHTOB TIPAMBIX 3aTpaT A COOTBETCTBYeT TabaMIa STHX
k03 duIHeHTOB U 37ec Marpuna A JOKHA GBITh TPOLYKTHBHOI.



Pluulpub ghinnieinibibibip

HamomHuM, dYTO HeoTpulaTenbHAas KBaZpaTHasa Marpuna A sBagercs
IIPOAYKTUBHOM, €CIU CyLIECTBYeT XOTs Obl OZWH TAaKOH ITOJIOXKUTETIBHBIN BEKTOP
X >0, uro

(E-A4)X>0
Ilpepmonoraem, uro Marpuna A TakoBa. lorma A J1000BO
IIOJIOKUTEIBHOTO BEKTOpa KOHEYHOTO CIpoca Y BEeKTOpPHOe ypoBHeHHe (2)
“MeeT IIOJIOXKUTEIbHOE pelleHHe, PaBHOe X=(E—-A)"'Y. 3gecs
1 0 .. 0
E=10 1 .. O] eguHENYHAIL MaTPUIA Pa3MEPHOCTHU N .
0 0 .. 1

Matpunia B = (E —A)™!  mnassiBaercs obpatHoit mMarpuieit JleoHTheBa
WIM MATPUYHBIM MYJIBTHUIUTMKATOPOM. OTa MAaTpHIA IIPeZICTaBIAeT MaTpPHUILy
K02 UIMEHTOB MOMHBIX 3aTpaT. JKOHOMHYECKHH CMBICI €e 3JIeMEeHTOB b;
3aKmO¥aeTcsa B caexylomem: KoadduimeHT b;; MOKaspIBaeT IOTPeGHOCTDH B
BAJIOBOM BBIITyCKe IIPOLYKIIUK OTPOCTIH  JJIA IPOU3BOACTBA €AUHUIIBI KOHEYHOM
npoxykuuu orpaciu j. Takum o6pasom b;; B CyIHOCTH €CTh MyJIbTUILIUKATOP,
TOKa3pIBalOWMi  5¢h@deKT  pacmpocTpaHeHUs  CIpoca,  II€PBOHAYAIBHBIM
HMCTOYHUKOM, KOTOPOTO ABJIAETCA CIIPOC Ha KOHEYHYIO IIPOLYKIIHIO.

MoHo mokasaTs [3] , uTo

E+A+A%++A4+..=(E-A)T,
OTKyZa
X=E-AY=(E+A+A%+ -+ A+ )Y,

npudem AY ects pesynrar mepssruHOro 3ddexra pacmpocrpanenue, A2Y -
BTOPHUYHOTO U T.J.

V3 mpensimymiero COOTHOLIEHUSA CJIeLyeT, YTO pelreHue  (2) MOXHO
IIOJIyYUTh UTEPALIOHHO:

XK+ = ox®) 1y, k=012,.. (3)

TlogcraBas B (3) B KOYeCTBe HCXOZHOrO ureparuHoro suavenus X (@ =Y
MBI paccyuTtaeM 3G¢GeKT MYJIbTHIUIMKAIVHU, IOPOXKAAEMBIH KOHEYHBIM CIIPOCOM.
ITpuBemem nmpumep. IlycTte nmeem Tabiuiry, KOTOpas COAEPKUT AAHHBIE OasaHCa
TpeX OTpacell IIPOMBIIIIEHHOCTH 32 HEKOTOPBIH IIepuoj, BpeMeHH.  [pebyercs
HalT# 00BEM BaJOBOTO BBITYCKAa KAXKAOTO BHAA NMPOLYKIUUM, €CIH KOHEYHOe
moTpebJIeHHe TI0 OTPOCIAM yBenxednuTh coorBeTcBeHHO mo 60, 70 u 30 ycaoBHBIX
IeHeXXHbIX efuHuUII [4].

Ne Ortpacib ITorpe6renue Koneunsrit | Bamossrit
/1 1 2 3 IPOJYKT BBIITYCK
Jo6srya u
1 nmepepaboTKa 5 35 40 40 100
YTJIEBOJOPOZIOB
2 DHepreTUKa 10 10 40 60 100
3 | MamnOCTpaeHue 20 10 20 10 50
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Pemenwe. BemmmmieM BeKTOpPHI BaJOBOTO  BBITYCKA M KOHEYHOTO
moTpebIeHu, a TAK)Ke MaTpULy K03 (PUINEHTOB IIPSIMBIX 3aTpar.

100 40
X:<100> Y=<60>
50 10

0,05 0,35 0,40
A=<O,1O 0,10 0,40)
0,20 0,10 0,20

B ciydae 3ajaHHOTO yBeIW4YeHMs KOHEYHOTO IOTpeOJIeHUS HOBBIH BEKTOP

Nmeem:

KOHEYHOTI'O IIPOAYKTa 6Y,II;ET HUMETh BH],

60
Y={70
30

TpebGyercs HaliTH BEKTOp BaJOBOTO BBIIYCKA X , Y[OBJIETBOPAIOIIUI
COOTHOILIEHHUAM 0ajJaHca B IPeJIIONOXKEHUHU, YTO Marpula A He uaMeHseTca. B
TaKOM CJIydae KOMIIOHeHTHI X;,X,, X3 HeusBeCcTHOro BekTopa X HaxXOAATCA U3
CUCTEeMBI YpaBHEHHUI, KOTOpas NMeeT B JAaHHOM CJIydae BT,

X, = 0,05X, + 0,35X, + 0,4X; + 60
{ XZ = 0,1X1 + 0,1X2 + 0,4‘X3 + 70
X5 = 0,2X, + 0,1X, + 0,2X5 + 30

B marpuuHOii popMe 3Ta cucTeMa IPUMeT BUZ, (2) uiu

rpe matpuna (E — A) umeer Bup
095 -0,35 —0,40
(E-4) = <—O, 10 0,90 —0,40)
-0,20 -0,10 0,80
Peurenuiem crucrems! IMHeNHBIX ypaBHeHu (4) Oygert:

152,2
X = (135,8).
92,5

Taxum 06pa3oM, AJf TOrO YTOOBI 0OECIIeYNTh 33aJjlaHHOE YBeIUMYeHNe KOMIIOHEHT
BEKTOpa KOHEYHOTO IIPOAYKTa, HeOOXOJUMO YBEJIHMYHUTh COOTBETCTBYIOLIVE
BAJIOBBIE BBIITYCKU: ZOOBIYY M IIepepabOTKY yTIeBOZOpoZioB Ha 52,2%, ypoBeHb
sHepreTuku — Ha 35,8% U BBINYCK NPOAYKIMK MalIMHOCTpoeHus — Ha 85% 1o
CPaBHEHUIO C UCXOJHBIMH BeTMYMHAMY, YKa3aHHBIMHU B TaOIUIle.

C momoImpi0 MTepaTHBHOrO MerozZa MbI Ha OBM monyuum ciegmyromrue
WTepanuu
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60
x©®© =y =70
30

99,5
XD =4x© +y=| 95

55
120,225)

X@ = AxW 4 y= ( 111,45
70,4

152,130
X8 = Ax(7) 4 y = (135,790)
92,502
152,135
X9 = Ax(8) 4 y = (135,793)
92,506
152,137
X@0 = Ax(9 4 y = (135,796)
92,509

Paznocts mrepanmit X (19 5 x20 0 MaTpUYHOH K-HOpMe OyneT

|x@ — x| = /0,0022 +0,0032 +0,0032 =

1/0,000004 + 0,000009 + 0,000009 = +/0,000022 < ,/0,0000025 = 0,005 <
0,01.

W ¢ rounocreio 0,01 MBI MOXXeM NIpUHATH B Ka4eCTBe OTBeTa
152,137 152,14
X0 = <135,796) ~ (135,80) ,
92,509 92,51

T.€. BaJIOBBIe BBIITYCKH OYyJyT yBeJIMYeHBI COOTBeTCTBeHHO Ha 52,14% , 35,80% u
85,02%. OcraeTcs BEIYUCTUTS pe3yabTaThl 3¢ deKToB pacpocTpaHenus. Mmeem

0,05 0,35 0,40 60 39,5
AY = <0,10 0,10 0,40) . <70) = ( 25 )
0,20 0,10 0,20 30 25
(Pesynsrar nepBuuHOro saddexra pacmpocTpaHeHNUs),

0,118 0,093 0,24 60 20,79
A?%Y = (0,095 0,085 0,16) ' (70) = (16,45)
0,06 0,1 0,16 30 15,4
(PesympraT BrOpuyHOro sddekra pacnpocTpaHeHuUs) U T.x,.

Wcmonp3oBanue B MEXOTpACJI€BOM aHAJIN3€ HNTEPAaTUBHOI'O MeETOJZa HMeEeT
ciaeayrooue IIpenMyuiecTna:
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1. O=n ynob6en ana pacuera dd¢deKra My TbTUIIIUKALIAN.

2. He npeamnosnaraior anre6panyecKux 3HAHUH, HEOOXOJUMBIX JJIA BRIYMCIEHUS
OGpaTHBIX MaTPHI].

3. HrepauuoHHEII MeTOZ, 06/1ala€T CXOAUMOCTBIO.

4. OrBeT MOXXHO ITOJIyIUTS C 33ZaHHOHM TOYHOCTHIO Ha DBM.
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UDC 004
Information Technology. Computer Engineering

Gurgen DALLAKYAN
Russian-Armenian (Slavonic) University
E-Mail: dallakyangurgen@gmail.com

NUMERICAL SIMULATIONS FOR ONE
CANCER MODEL

One particular cancer model is solved and analyzed computationally
using Over-Relaxation method. Results are compared for Runge-Kutta
4 (RK4), Finite Difference methods, using different computational
aspects.
Keywords: cancer model, over-relaxation method

I'.Jannaksan
YHUCJOBOE MOJEJUPOBAHHUE JIJI1 OJHON MOJEJH
PAKA
B pabore onHa KOHKpeTHash MOJAENb paKa peIlaeTcsi W YUCICHHO
aHAJIM3UPYETCSl C UCIOJb30BAaHMEM MeETO/a BEpXHEH perakcaluu.
PesynbraTel cpaBHHMBaioTCs Uil MeTonoB Pynre-KyTra u koHeuHbBIX
Pa3HOCTEH, C UCTIOIH30BAHUEM Pa3JIMUHBIX BHIYUCIUTEIBHBIX aCTIEKTOB.
KoroueBble ci10Ba: MOENb paka, METOJ BEpXHEH pellaKCaIliH.

Q.Y wpjui
E49USPL UNYBLUANCNRT LUASUBNE Utu UNTELE
zuuur
Usuwmnwipnmid  pungltnh npnpwyh dnnbkjh hwdwp dtpht
nhjujuughugh  Jbkpnnny  unwugynd  Eu mdnudubp b
juunwupynd Lt gputg pduyhtt JEpnsnipni: Upgyniupubpp
huwdbdwnynud ku Mniugh-Ununnh i1 Jtpowynp
wnupphpnipnibbph Ubpnnubkph wpnniupubiph htwn,
oquruignpstny mwpplp hwyynnuljuts wuyklnukp:
Keywords: punglytinh Ungky, yipht nhjuljuwughuwgh dkpnn:

Introduction to the proble

As we mentioned earlier, cancer is Killer disease that has become a major cause of
death in the worldwide. World Health Organization (WHO) estimated about six
million deaths annually due to cancer [1]. Cancer, as an uncontrolled growth of
abnormal cells, is just like a wound that never heals. Excessive alcohol intake,
sunlight exposure, nuclear fusion and genetic mutations are some of the causes for
cancer.

Cancer treatment is influenced by a number of factors such as severity of disease,
treatment techniques and strength of a patient’s immune system [2]. In previous
decades, efforts have been diverted towards controlling the growth of cancer by
studying its dynamical properties with an aim to predict how the tumor will grow in
order to divert medicine to the part of tumor where most growth is expected. The
model, governing cancer growth, is chaotic where small changes in initial condition



Qpunwlpul wnbinbilpughp 1/2019

may results in huge changes in the final results. Therefore, correct parameter analysis
is very important to tackle this disease and treatment. For the cancer models,
mathematicians can measure how much the disease will spread at a given time, or
threshold values necessary for certain conditions such as eradication to be achieved.
In [3] a dynamical system is derived in form of nonlinear differential equations in
order to analyze dynamics of cancer that are proved to be chaotic and the exact
solution of model cannot be obtained using the known techniques. Thus, one has to
rely on approximate solutions. The most well-known technique to approximate
solution of system of nonlinear equations is Newton’s method which is known to be
plagued by its dependence on the initial guess. Recently third and fourth order of
convergence techniques have been proposed and analyzed to get efficient results [4].

Numerical methods

We will use Over-Relaxation (OR) for Finite-Difference (FD) to approximate the
solution of one cancer growth model. FD discretization of chaotic cancer model
results into a system of nonlinear equations that are well-known to be hard to
approximate. Over-Relaxation is efficient and advanced numerical tool to find the
approximate solutions of differential equations. This technique has vast range of
applications, for instance, to analyze sensitive and chaotic systems, to check
vibration responses of dynamical systems of high frequencies, to predict structural
behavior of plates, in observing the sound radiation from resonating bodies and many
others. OR method is one of the better techniques to get excellent results and to save
computational time [5].
Mathematical algorithm
In this section we describe the model along with a brief introduction to finite
difference and OR technique. Over-Relaxation is an iterative method and solves
matrix equations iteratively.
Back substitutions give zeros on all of lower elements where back substitutions
through Jacobi’s algorithm are

n

D a;x +b

j=1

X_k+l _

a.

But there is another method called Gauss-Seidel method which is more efficient than
Jacobi method. The Gauss-Seidel method is based on Jacobi method and given as;

n n
k+1 k k
=D a Xt = Y aix] +h,
_ =

X-k+1 —

j=i+l

a

Gauss-Seidel method is an iterative method based on Jacobi’s method and uses all
the previous values of x and already computed values. Over-Relaxation method is
based on Gauss-Seidel method. This method moves towards the relaxation or

makesthe solution converge faster X' =X + @R, , where @ is the relaxation

factor and R, is the residual vector.
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The aim of using OR method is that we want to minimize the residual or to
minimize error. The residual value in Gauss-Seidel method is given as

n
k
k+1 _Zaijxj +bi
) =i

ni-1 a . X

_ Z ij7]
Ri= a a
j=1 ii ii

Hence Gauss-Seidel to Over-Relaxation becomes

n
k
ni1g xk ;aijxi +b

k+1 k ij7]
X\ =X —@ E
i1 a.

From the same logic, OR-Newton’s method is derived as
kil _  k G (x“") .
XXT=X -0 ——, i=12,..,nandk=0,1,2,.. @8]
G; (x"7)

oG,
Where G; = —, plays the role of residual vector in which G; is the vector
i
representing system of nonlinear equations and
k,0 k.0 k.0 k.0 k
x©O = (x*O xFO L xE0) = xO,
xED = (D) x D xS = (x P xl xEYE ] for j=1,2,...,n
[t gives
X,(k") = Xl(k"’l), i=J,1=1,2,...,n.
Consider a nonlinear system of equations
X =F(X,%,,....X,) Where X =[x,%, ..., |
and

F = (£, X) By e Xy ooy Ot X,

The first order forward difference approximation of f with respect to t using
Taylor series expansion is

daf  f,— T
—=—=—14+0(h), 2
ot ™ (h) (2)
where h represents the step size.
Using (2) into (1), we get
Xy = Xy TN F (X X000 X0 1),

Xpi = Xogiy T hf, (X, Xy X)) s

(3)

Xnisr = Xniy T h fn (Xl’ X21""Xn—1)'
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Applying OR-Newton method to the system (3), we obtain the following
system of nonlinear equations after simplification as;

Xy i = (- @)Xy +w{xl(i) +h f,(x, X27""Xn—l)}1

X1 = (L= @)Xy +w{X2(i) +h f,(x,, XZ""’Xn—l)}'

Xpin = (1-w) Xnay T a){xn(i) +hf (X, Xg e Xn—l)}'
The above is a general strategy to apply finite difference OR technique to
solve any nonlinear system.

The state of the problem

Now we apply this technique to the cancer growth model given in [4] for
particular values of coefficients:

X =X(1-X) —a,xy - a;,xz,
y=ryl-y)-ay,xy,

L ayXz—d,z
X+K,
Table 1

No. of Time Elapsed- Time Time Elapsed-

iterations x105 RK4(Sec) Elapsed- RK4(Sec)

FD(Sec)

13 13.0916 0.0847 0.0841

4 3.8070 0.3402 0.3361

2 1.9834 0.1671 0.1663

0.5 0.6133 0.0418 0.0413

0.25 0.3786 0.0211 0.0211

where X(t) represents the tumor cells at time ¢, Y(t) shows the number of
healthy host cells at time t, and Z(t) is the number of effector immune cells at
time t, in the single tumor-site compartment. Moreover,
&5, 8,1,83,85,,1,,15,K;,d; are parameters [6] defined as:
a,=1 a, =15, a,;=25, a; =02,
r,=06, =45, k;=1, d,=05

By using first order Finite Difference approximation, above system takes the
following form;
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Yia =Yi t h {rZXi (1_ yi)_a21xi yi} J

Ziy =2 +h {—
X; + Ky

Now by applying OR technique our system reduces into

X Z

—agXz, — dazi} )

Xip=[1-0)X +to [Xi + h{xi A=x)—a,X%Y; _a13xizi}]’
Vin =(1- @)y, +o {Yi +h {rZXi - yi)_a21xiyi}}’

Xz,
2., = (- w)z, +a{zi +h {):Tka_aﬂxizi —d3ziH .

Above nonlinear system is approximated using Newton’s method for

different values to control the convergence of the method.

Numerical simulation

Table 2

Tolerance Finite Difference OR-Method
10-11 220297 269730
10-10 29670 26973
10 29661 26965
10-8 6576 5979
107 6571 5975

Below a cancer chaotic model [7], after discretization and approximation
through OR-method, is analyzed. The comparison is made with its well-known
competitor numerical schemes, RK4 and Finite Difference.

Table below gives the time elapsed by the computational scheme for the
prescribed number of iterations. For this purpose, x(0) = y(0) = z(0) = 0.1 is
taken as initial condition and step size is taken as h = 0.0005. We can see that
the OR method in these three schemes requires less time to calculate the results
compared to the Finite Difference and the RK4 method. Since the estimated time
plays a key role in numerical approaches, it does not take much time to obtain
effective results. The table checks the leading and improved OR behavior
compared to the other schemes used.

= 10
Ers

Wumer of Heratians

a2 0.4 0B X 1 132 1.4 16 18

Figure 1. Variations of iterations with Relaxations parameter
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To understand the effect of tolerance, Table 2 gives count of number of
iterations for the finite difference and OR method. We can observe, from Table
2, that number of iterations required for defined tolerance for OR method is
sufficiently less as compare to finite difference method for converged solution. It
means computational space required for OR method is less, which enables
scheme to execute faster and give results in short time interval without using
extra memory of computing machines. In OR method, relaxation parameter
plays an important role. In fact, convergence and hence the number of iterations
depends on the values of parameter. In order to obtain the best parameter
value, we have compared different values of to comment on its effect on number
of iterations. In the figure 1, graphical representation of number of iterations
required for the converged solution for different values of relaxation parameter
is presented. We can observe that for h = 1.1, proposed numerical scheme gives
converged solution after 26973 iterations against the tolerance 10-11.

To provide a fair comparison of these methods for converged solutions, we
have also analyzed the time history and shown in figure 2. We can observe the
nonlinearity in the solution from figure 2. It is to be noted that Finite Difference
scheme achieves the value of converged solution a bit earlier than RK4, around t
= 185, but OR convergence is most improved form which gets its same
converged results much earlier approximately at t = 162. Moreover, for large
values of t, converged solution takes place far earlier through OR method in
comparison with RK4 and FD. It gives one of efficient feature of proposed
scheme.

Figure 2. Time histroy of x(t) through three schemes.
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Figure 3. Strange attractor of Cancer model in Xy-space
To observe the chaotic behavior for defined parameter values of the cancer
model, we created the phase portraits in figure 3 and 4. Figure 3 gives the
strange attractor of cancer model sketched through RK4, Finite Difference and
OR method.

zit)

Figure 4. Strange attractor of Cancer model in xyz-space
We can notice that the phase portrait between tumor cells and healthy host
cells is periodic and chaotic for defined growth, inhibiting and killing rates.
Differences in results can be viewed clearly in xy-plane. Figure 4 is three
dimensional sketch of chaotic system through OR method.

CONCLUSION

Mathematical models of cancer are often complex and are unlikely to be
amenable to standard mathematical analysis and therefore are nearly always solved
by means of computational solution. Such computational solutions, either numerical
or simulation-based, require a great deal of computing power, which has only
recently become widely available. It seems clear that we have now seen the
emergence of computational models as the dominant tool in mathematical models of
cancer.

The aim of this work was to analyze the mathematical model describing the
growth of a tumor in the presence of a nutrient, the concentration of which is not
only subject to natural production and consumption processes. The considered model
has the form of a system of ordinary equations and is solved by Over-Relaxation
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method. Results are compared for Runge-Kutta 4 (RK4), Finite Difference methods,
using different computational aspects.
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THE PROCESS OF FORMATION AND OF A
QUASI-BOUND STATE

In this work the evolution of wave packets, which scatter on a field of a
one-dimensional potential is considered. The scattering potential is
taken as a system of two similar rectangular barriers and the wave
packets are constructed on the base of the scattering wave functions
being the eigenfunctions of stationary Schrodinger equation. The
process of formation and decay of a quasi-bound state in the region
between the barriers is considered. @ We investigate the time
characteristics of this process such as a bound state formation time and
its life or delay time. It is shown that when the carrier energy of wave
packets coincides with the energy value of the resonance transmission,
then in the region between the barriers a quasi-bound state is formed.

In particular, the dependence of the time characteristics from the width
of rectangular barriers of the scattering potential is considered. When
the width the barriers tends to infinite, i.e. when the scattering potential
transforms to a simple quantum well, the quasi-bound formation time
takes a finite value while the decay time tends to infinite. This result
means that the tunneling of wave packets from the region out of the
scattering potential into its middle part even for the case of infinite wide
barriers occurs within a finite time. The latter is the demonstration of
the well-known Hartman effect. The life time infinity for the infinite wide
barriers shows that the wave perturbation arrived due to the tunneling
in the region between the barriers remains locked in the scattering
potential volume. So, we conclude that a bound state is a result of
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evolution of wave packets constructed on the base of the scattering
functions.

Keywords: scattering problem, bound state formation, appearance and
delay times, evolution, wave packet, quasi-bound state, barriers,
perturbation.

Uy UjEpuwlywl, & vwsunnpyu,
U. Qupuwdyuli, O. Ungminiywi
XEJUHNrUGL 1N8e0LEr 69 9ULPYUNYUD YPAUY
Unylh wopuunnmbpmd phwnwplynid  Fooughpuyhll  thuiplph
Bnpnighwil, npp gnynid Fdpuswh gninkaghugh nuownp Jpur
Spnny wnukbghuyp phgniin/md F onpybu bphnt nignuilynel
hwdwbdwl uyhpbbph hwdwlupg, hull wyhpuyhl thwpbpnp

Jupmgimid I gpyng ughpughlt $nibalghwbbph hpdwl puw,
npnlp  hwhppuwimd  Eh Cpkphbglph uwnughnlupn
hujwuwpdwl  ukbhwlwl  pmibhghwbkp:  hwnwphyk; F
dhun/npdwl o pywgh Juwyyws Jhdwmlh wnpnhwi wypngkup
upoupqglypuyhli tnppnijpnrd:

Ukhp mumdbwplly Lip wynp wpnghup dJudwinulughb
phnpwgphsibpp, hlswhupl bo Jugyws Jhdwlh dbun/npuui
dudwiwlp U Gpuw juiph wbnpgonyegyuwip [ud nipwgdwl
dundlwiwlp: Snyg F wnpylky, np kpp ughpuyhl huplbph nwing
Fakpghwl hwdpalinid b phkgnbwbhuughl whgdwl Fakpghuyh
wpdbph hltwn, wwyw dhowpglbipughll wppniypnid wnwowbnid
pYjughluwyyws  Jhdwl: Uwubun/npuwbu  phunwupll;  F
dudwmbwmluyhli phnipugnbph  Jwpnjudnipniapn nignuilnil
wpqlplibph juybnipiniihg: Epp wpglyph juyinyeniip dgunid E
winfkponipyul, uyuhlpl’ bpp gnnng wynunkighuyp dbunpynid B
hwuwpuwl  pywinughll  hnunid,  pyughluwwyws  Jhdwlh
unbpddwl dudwlwlp panpnianid F jEpouninp wpdbphbp, hul
dupdwl dwdwbiulp dguunid b winfkponippub: U wpgniipp
pwiwlnid E np ayhpughll hwplph pnibbkjun/npnidp gpnn
ynukbghwih wppnyphg pbyp tpu dpght dwup, inybhul
whfkne juybnyeyudp wpqglipblph nkypnid wnknh F nibkinid
Ybpoun/np dudwbuh plpugpnid: YEpopiu huynih Zuppiluih
EpElnp gnigunpnidin

Fuwbugh pupkp’ gndwh febpppp, Jugjws Jhdwlh qupugnid,
wpnhdwl dwdwiwl, blnpnighw, wjhpughl hwplbp, pyugh-
quwyywé fpdwl, wpqlyp, gpgrnid:
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IIPOIIECC ®OPMHPOBAHHA H KBASHCBA3AHHOE
COCTOAHHE
B oannou pabome paccmampusaemcs 380m0yusi 80JIHOBLIX NAKEMOS,
pacceugarowux Ha nojie O00OHOMepHo2o nomeHyuana. Ilomenyuan
paccesiHusi NPUHUMAEMCcs 6 6ude CUCmemvl U3 08YX OOUHAKOBBIX




Ll ghwnnjaini fililip

NPAMOY20IbHbIX 6apbepos, a B0IHOGble NAKEMbl CHMPOAMCS HA OCHOGe
BONIHOBBIX  (PYHKYULl — paccesnus,  AGIAIOWUXCA — COOCTNEEHHBIMU
@yHKYuAMU cmayuonaprozo ypasuenus Lllpeduneepa. Paccmompen
npoyecc Gopmuposanus u pacnada Keasu-cesA3aHHO20 COCHMOAHUA 8
obnacmu  mexcoy  Oapvepamu. Mol uccredyem  8pemeHHble
XapakmepucmuKyu 3mozo npoyecca, makue Kax epems Gopmuposanus
CBA3AHHO20 COCTMOAHUA U €20 BPeMA JHCUSHU UTU 8DeMs 3A0epIHCKU.
Tlokazano, umo Ko20a 3Hepeust Hecyujeli 60IHOBbIX NAKEMOg CO8naddem
CO 3HAUeHUeM IHePeUU Pe3OHAHCHO20 NPOX0dHCOeHus, mo 6 obaacmu
MedHcdy bapbepamu 06pazyemcs KeAa3UceA3aHHOe COCMOsHIUE.

B wacmmocmu,  paccmampueaemcs — 3a6UCUMOCHb — BPEMEHHBIX
Xapaxkmepucmux om WupuHbl NPAMOY20IbHBIX bapvepos
pacceusaroweco nomenyuaia. Koeoa wupuna dapvbepos cmpemumcs
beckoHeunocmu, mo ecms K020a HOMEHYUA paccesnus npeoobpasyemcs
6 NPOCMYI0 KEAHMOBYIO AMY, 8DEeMS K8A3U-CEA3AHHO20 00pPA308aHUS.
NPUHUMAEN KOHEYHOe 3HAuYeHue, a 6peMs 3aMYXaHus CMpeMumcs K
beckoHeunocmu. Dmom pe3yibmam O3HAYAem, Ymo MYHHeIUupOSaHue
BOJIHOBBIX NAKEMO8 U3 00IACMU NOMEHYUANA PACCESHUS 8 ee CPEOHION
yacme O0asice O CIY4asi DECKOHEYHO WUPOKUX DAPpbepos Npoucxooum
3a Koneunoe epems. [locneonee sgnsiemces deMoHCmpayuell U36eCmHo20
apgpexma  Xapmmana. Beckoneunocmv — epemenu  dHcusHu  OnA
OecKOHeunbIX  WUPOKUX — 0apbepog Nokasvleaem, 4Ymo  BOJIHOB0E
803MYUeHUe, BO3HUKAIOUjee U3-3a MYHHENUPOBAHUS 8 0ONACHU MeXHCOY
bapvepamu, ocmaemcs 3a0NOKUPOBAHHLIM 8 00beme NomeHyuald
paccesanua. HMmax, Mmvl 3aKni0Yaem, UMO C6A3AHHOE COCMOAHUE
SABNACMCSL PE3YIbMAMOM I80TOYUU BOTHOBLIX NAKEMOS, NOCHPOCHHIX
HA OCHOBe PYHKYULL PACCESHUSL.

Knrouesvie cnoea: 3adaua paccesnus, 00pazosaHue C6:A3aHHOO
COCMosAHUs, — 6peMsA  pacnada, — 360MOYUs,  BOIHOBOU  NaKem,
KBA3UCEA3AHHOE COCMOsIHUe, bapbep, 603MYUjeHUe.

Introduction

The problem of description a wave motion with non-harmonic time dependence
has a long time history and places an essentially important role for different
application problems. Usually, for the case of linear media, the wave motions of
complicated dynamics are considered by means their decomposition on separate
wave motions, each of them has more simple form of the time dependence. Namely,
the simple wave motions, which are also called eigen wave modes, have the
harmonic form of the time dependence. So, determination of the frequency (energy)
spectrum and the space form of harmonic wave motions, which can realize in a given
media, is important as well [1-3].

In the general case of complicated dynamic waves the description suggests that
the staring or initial form of the wave perturbation is known and it is given from out.
In contrast to that the harmonic waves always repeat the same space form and the
mean problem is to find this form. The latter is found by solving the corresponding
stationary wave equation. It can be called as an initial form of the wave perturbation
for harmonic wave motion as well, since being initially given this form is always
repeated with certain frequency in time.
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So, for the complicated wave motion the problem of determination of the initial
condition form is formally absent. However, to get successfully physics picture of the
wave process the correct initial condition should be taken. In other words the correct
initial condition is the correct problem statement. Otherwise by taking any initial
form for a wave perturbation and solving a non-stationary wave equation one can
consider in principle possible wave process. The following question is seen to be
opened: is this process is the object of interesting and if it is not so, when how the
initial condition should be chosen to provide the consideration of the studied physical
situation [4]. The problem becomes more difficult, when for the initial condition
expert the starting form of a perturbation the space form of its derivation should be
given as well. The mentioned situation can take place, for example, for acoustic
waves.

Another important issue for description of complicated wave processes is the
introduction of the corresponding time characteristics. The problem is how by mean
of a finite number of parameters to describe the dynamic of the system such as a
wave field, which has an infinite number of freedom degrees. This problem is an
object of intensive discussion for many years and means questions connect with the
wave process tunneling through non-unformal regions of a media. So, in accordance
with the well-known Hartman effect the tunneling speed can takes with an infinitely
large speed, more them velocity of light [5-13].

This work is devoted to the tunneling problem of a wave perturbation through a
one-dimensional potential from two rectangular barriers. The given problem was
considered by many authors [14-24], which basically investigated the reflection and
transmission times in dependence of the barrier width and the separation distance
between them. In the opaque limit for the barriers the existence of the Hartman
effect, like to the case of a single barrier, was found. It is shown that the behavior of
the transmission coefficient and of the tunneling phase-time near a resonance is given
by expressions with “Breit-Wigner type” denominators [14].

Below we consider a time evolution of a wave process initially having the form of
two wave packets falling from the left and right sides on a one-dimension scattering
potential. Under certain conditions, when the carrier energy of the wave packets
equals to the energy of a potential resonance transmission, the wave process brings to
formation of a quasi-bound state into the value of the scattering potential. In
particular, we consider the genesis and collapse process of a bound state into the
value of a simple rectangular well which locates inside of the scattering potential,
namely in the region between two identical rectangular potentials. Such scattering
system, when the width of the rectangular potentials takes an infinite large value,
transforms to a simple potential well. We investigate the time characteristics of the
formation and delay process of a quasi-bound state as functions of the width of the
scattering system barriers. In particular, in the limit of infinite wide barriers, when
the scattering potential having from two identical rectangular barriers takes a
guantum well form, the process time evolution is considered.

In outlines the time evolution of the above described process is seems to be clear.
Some part of the falling wave perturbation reflects from the scattering system. The
remaining part enters into the region of the barriers where a quasi-bound state can
appear. As the time characteristics of the discussed wave process we consider the
entry time of the wave packets into the scattering potential volume and the life time
or decay time of the appeared quasi-bound state. The entry time is defined as the
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difference between the achievement times of the maximum value of the wave
perturbation in the well center, which are calculated for two cases of scattering
potential present and it absent. The delay process of a quasi-bound is directly started
after it appearance process, i.e. the final time moment of the appearance time is the
start time moment from which the life time is calculated. The final of the delay
process is considered the time moment when the diverging wave perturbation
immediately at the borders of the scattering potential takes the maximum value.

2. The bases of the scattering wave functions.
It is well known that a quantum particle motion in a potential field U (x) is

described by mean of the time-dependent Schrodinger equation, which for the case of
a one-dimensional motion has the form of:
2 2

ihgcp(x,t):{—F’—a—w(x)}b(x,t), 1)

2m Ox?

where d)(x,t) is the wave function. This equation has to be collaterally considered

with an initial condition defining the space dependence of the wave function for an
initial time moment:

®(x,0) = Dy (x) @)
where @, (X) is given. The standard requirement imposed on a wave function is the
normalization condition;

T(D(x,t)(b*(x,t)dx:l. (3)

As a function of time the dependence of the function ®(x,t) is usually

divided on two types. First of them is the harmonic form of the time dependence and
the second one is all others. For time harmonic solitons the wave function is
considered as

®(x,t)=exp{—iE(k)t/ ] ¥(x,k),
where W (X, k) satisfies to the stationary Schrodinger equation:
d?¥(x)
dx?
and k =2mE(K) /7, u(x) = 2mU(x)/#*. The function u(x) , which is usually
called as a potential, can take both positive and negative values. Further the
potentials vanishing at infinites will be considered only;
u(x - £0) =0.

The above given equation can have two type solutions. First of the corresponds
to an infinite motion, when the wave function is normalized to delta-function and
second one describes the finite motion or bound states, when the wave function is
normalized to a finite quantity. Note that for the last case the energy can take discrete

values only and for an existence of bound states in same places the potential have to
have negative values.

+(k2 —u(x))¥(x,k)=0 4)
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The stationary wave functions of infinite and finite motions have different natures,
which are seen from the difference of their normalization conditions;

Jwky (—k)dx =8k =Kk, [ 4(x 2,)d(x z,) =5,

Here we denoted the wave functions of an infinite motion as y and for a bound state
as ¢. Note that for the bound states in Eq. (4) the quantity k*® takes a negative

value, so that k> =— % and k =iy , where y is a real quantity.

As seen from the above written conditions the wave function of infinite
motion has no a dimension, i.e. it is dimensionless quantity (note that the delta
function has a dimension inversed of its argument dimension, for example,

[k]=1/meter and [&(k)]=meter). In contrast to that the wave function of a

bound state has a dimension equaling to 1/+/meter .

For the one-dimensional scattering theory the more interesting solutions of
Eq. (4) are the so-called scattering wave functions corresponding to the left and right
scattering problems, which have the following forms of an asymptotic behavior:

1 {exp{ikx} +R(k)exp{-ikx}, x— -,

W'(X’k)zﬁ T (k) exp{ikx}, X —> 400,
5)
1 S (k)exp{—ikx}, X —> —o0,
v (xk)= \/ﬂ{exp{—i x} + P (k)exp {ikx}, X —> +00, ©)

where k>0 and T(k), R(k) and S(k), P(k)are the transmission and reflection
amplitudes of the left and right scattering problems, correspondingly . Note that in

Eq. (5) and Eq. (6) the factor 1/+/27 provides the normalization condition on delta
function of the scattering wave functions (see, for example, [25]);

[k (%~ kY dx = 5K —K7), [, (%, (x,— k") de = Sk —K'). (7

It is important to mention as well that the left and right scattering functions are
orthogonal to each other;

jw,(x,k)wr(x,—k')dx:o. (8)

The functions ,(X,K) and ,(x,k) are independent solutions of Eg. (4),

S0 its arbitrary solution can be presented by them in a linear combination form. For
the transmission and reflection amplitudes of the left and right scattering problems
the following relations are take place (see, for example, [26-29]);
1-R(K)R(=k) =T (k)T (=k), (9)
1-P(k)P(—k) =S(k)S(-k), (10)
P(K)T (—k) +R(-k)S(k) =0, (112)
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S(k)=T(k). (12)

Note that for a case, when in Eq. (4) the potential u(x) is a real function the action

sign change of the parameter K is equivalent to the complex conjugation action (for
example, , (X,—K) =y, (x,k), R(—=k) = R"(k) and so on).

Below we will consider the real potentials only. As it follows from relations

(11), (12) in this case the reflection amplitudes of the left and right scattering
problems are differ from each other by a phase factor;

R(k) =—P (K)T(K) /T (k). (13)
Presenting T (k) =T (k)|exp{i¢; (k)}, where [T (k)| and ¢; (k) are the module

and phase of the transmission amplitudes, it is easy to see that the last equation takes
the form of:

R(k) =—P" (k) exp{i 2¢; (k)}. (14)
From this equation it follows that
IR(K)| =[P(K)| and g (k) + ¢, (k) = 7 + 20, (K), (15)

where [R(k)|,|P(k)| and ¢4 (k), ¢, (k) are the modules and phases of the reflection
amplitudes of the left and right scattering amplitudes;

R(k) =[R(K)|exp{i @r ()}, P(k) =|P(k)|exp{i g, ()} .
Below we consider the evolution problem of wave packets constructed on the
bases of scattering wave functions (5), (6);

D(x,t) = T[v, (K, (%, k) +v, (K)w, (%, k) |exp{—iE(K)t / i}k, (16)

where E(k) =#k?/2m and v,(k), v, (k) are the coefficients of the expansion
spectrum of the wave process ®(x,t) conducted on the basis of the scattering
functions y, (X,K), w, (X,K). Note that in the case of choice of any another basis of
orthogonal functions, for example, Fourier waves;

L exofik— E(K)/ )}, ——— exp{oi(ke+ E(K)/ A},
T T

;T ;T

the expansion coefficients will depend on t, unless of course the case when
u(x) =0 everywhere.

W(K) = [ @, (07 (KX, v, (k) = [ @ (x, K)o, an

It is easy to check that for the function ®(x,t) satisfying to the condition (3)
the spectral coefficients would be chosen so that

0V, 0+, (V; ()T =1 (18)

In accordance with (16)-(18) the evolution of the wave perturbation ®(X,t)
is defined by the form of the spectral functions v, (k), v, (k).
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3. Multiple scattering and resonance tunneling

Any one dimensional potential relatively to any point can be mentally divided on
two parts, which locate to the left and to the right from this point. The scattering
amplitudes of a one-dimensional potential can be presented by means of the
scattering amplitudes corresponding to these parts (see, for example, [29]). So, the
system transmission amplitude has the form of:

— 4L,
1- p| r||
where the indexes | and Il correspond to the left and right parts (barriers) of the
scattering potential. So, p, is the reflection amplitude of the first barrier determined

(19)

from the right scattering problem and I, is the reflection amplitude of the second

barrier determined for the left scattering problem. The formula (19) has a quite
transparent physical significance relating to the effect of multiple reflections of a
wave inside a layered structure. Expanding this expression as a series in powers of

p, I, one can get:

T =1t +1, (I’“ P, )tll +1 (l’“ P, )2 t, +- :itl (I’” P, )j t,. (20)
j=0

It is easily seen that the first term in the sum (the n=0 term) is the contribution to
the total transmission amplitude from the amplitude of the process in which no
reflection from the barriers takes place. The second term corresponds to the
amplitude of the process in which a wave, on passing through the first barrier of the
scattering potential, is reflected from its second barrier and, then, after reflection
from the first barrier, the wave passes through the second barrier. Clearly, the n-th
term of the sum represents the transmission of a wave perturbation through the
structure accompanied by n -fold re-reflection of the wave between the barriers.

Now we consider a scattering potential presenting a system from two
identical barriers spaced from each other by some distance a (see Fig. 1).

Part |
Part 1l

-+ Ll »

Fig. 1 A scattering potential form of two identical barriers.

Applying the general relation (13) to the first barrier (p, = —r,*t, /tf) and

taking into account that the barriers of the scattering potential are identical (

t, =t, =t and r, =r,, exp{—i2ka}=r), for (19) one can write down:
e

1+|r|2e2i¢ '

T(k) = (21)
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where ¢, is the phase of the transmission amplitude of a single barrier, which can
take the value in the interval —7 /2< @, <7 /2;

t =|texp[ip,] and g =ka+¢, . (22)
As it follows from Eq. (21), when
p=nl2+nz,n=0,1,-- (23)

then the resonance tunneling of the system from two identical barriers takes place.
Indeed, in this case the exponent in the dominator of Eq. (21) equals to —1. Taking

into account that for any value of k the equality 1—|r|" = |t/* takes place, one can

cheek that Eq. (23) defines the resonance values of K, i.e. when [T(k,)|=1. By

using Eqg. (22) the condition (23) defining the resonance transmission for the
scattering potential form two identical barriers can be written:

ka+o(k)=7/2+nx. (24)

Like to Eq. (20), the transmission amplitude of a double-barrier system (see
Eqg. (21)) can be written:

T()=2.T,00, 7,00 = e |rf Sl (25)
j=0

n?

Note, that in the series (25) the index mentions the corresponding contribution to the
transmission amplitude due to the process of multiple (n -times) re-reflections arising
between the barriers. Rewriting the transmission and reflections coefficients of a
single barrier as exponents;

the partial transmission amplitudes T; (k) can be presented as well (see below):
_2ig ()48 (K) [ a2ig(k) o (k)+x )
T, (k) =€ (e ). 27)

Now we construct a wave packet from the scatting wave functions (5) and

consider its behavior in the aria right to the scattering potential;
kg +Ak

o(xt)= | v(k)T(k)expi{kx—%t}dk , (28)

ko —Ak
where K, is the value of the carrier wave number and AK defines the width of the

spectral interval. Taking into account Eq. (25) it is easy to see that Eq.(28) can be
written:

» Ko +Ak 2
D(x,t) =Y @, (k), D;(xt)= j v(k)Tj(k)expi{kx—%t}dk. (29)
i=0 ko—AK

So, in accordance with Eqg. (29) due to the multiple reflections the wave packet is
divided on many wave packets.

Considering Ak <<k, and expanding the functions ¢, (k), ¢(k), (k)
o (k) in the Taylor series near k, for
e2i¢t(k)+é‘(k) (e2i¢(k)+cr(k)+7r)j , |t|2 _ eé(k)’ |r|2 _ eo—(k) . (30)
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Now, we consider the behavior of T (k) near some point and we made a
notation; I, =1, exp{-i2k(L+d)}=r
@ =KkL+kd +¢,. (32)
It is easy to see that when
p=rl2, (32)
The scattering potential is considered as a system of two identical rectangular
potentials having magnitude U, and width d , which divide from each other by the
free motion region of length L. It is easy to see that that this scattering potential
transforms to a simple rectangular well when d — oo (see Fig. 2).
4 U(x) 4 U(x)

transfarmation

L

) L

3

y

3

y
'y
¥
B
4
&
E
y

=
S
3

L
L

Fig. 2. The system of two barriers when d — ootransforms to a simple well.

Let us consider the dynamics of the wave packet from the scattering wave
functions having the asymptotic behavior form of Eq. (20) and the following form of

a spectral composition. In the region of the sun-barrier scattering (E(k) <U,) the

modules and phases of the transmission and reflection amplitudes of a rectangular
barrier have the forms of;

2 2\?
ﬁ_COSh {)(d}{k 4 } sinh®{yd} , (33)
2 K2 4
% ( J smh {yd}, (34)

2

k?— x°
k) = —kd +arct
@, (k) + 9[ 2,k

where y = \2m(U, - E(k)) /.

By using Eq. (35) for the resonance condition (32) one can write (see, for
example, [30, 31]):

tgh{x d}} , (35)

k 2 7 2
ctofk, L = 2= tgh{,q}. (36)

nn
Here the index N mentions that this equality can take place for certain values of Kk,
only and
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2o =+2MU, 72 —K? .
As it follows from the above mentioned the resonance values of the wave number

depend on the distance between the barriers, the width and the magnitude of potential
of the barriers;

k, =k, (L,d,U,), (37)
where, as it was mentioned, kn are the magnitudes of the quasi wave number

corresponding to the resonance tunneling.
It should be mentioned as well that when xd — o the condition (36)

transforms to the equation determining the energy spectrum of the simple rectangular
well [2];

2 2
ctg{k L} = K=o (38)
27k,
Since the transmission amplitudes of left and right scattering problems equals
to each other (see Eq. (12)) and reflection amplitudes differ by the phase factor (see

Eq. (14)), then for the same value of k. the resonance tunneling can take place in
two directions. If for a given value of k a particle falling from the left on a potential
resonantly transmits, when for this value k_ it will resonantly transmit potential
falling from the right as well;
T(k,)|=|S(k,)|=1 and |R(k,)|=|P(k,)|=0. (39)
Here we consider the wave packets with spectral composition of k near to
the magnitude of K_, i.e. taking magnitudes into the interval
k,—Ak <k <k, +Ak, (40)
where Ak <<k, . Expanding the modules and phases of scattering amplitudes T (k) ,
R(k) and P(k) on series of k near the resonance values one can write down:
T(k) =exp{i(¢r (k,) + o1 (k,)(k =k )]}, R(K) =P(K) =0,  (41)
k? =(k, +(k—k ))?> ~k>+2k (k—k,). (42)

Note that near resonance modules of the transmission and reflection amplitudes take
their maximum and minimum values (see Eq. (39)), so that near the resonance

O[T (k,)|ok = 8|R(k,)| ok = 0|P(k,)|ok =0

In accordance with equations (41), (42) in the region of k near to k, (40) the
scattering wave functions can be presented:

exp{ikx}, x— -,

1
vi(xK) =E{expi{kx+% (k) +of (k)(K=k)},  x— 40, (43)

_ 1 [expi{er (k) +of (k) (k—k)—kx}, x— o0,

l//r(x’k)_\/ﬂ{ exp{-ikx}  Xx—> oo,

(44)
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Below we consider the wave packets having the following spectral
composition;

. 0, k<k —AKk,
e L K A<k <k + Ak (45)
vi(K) = S 11, k, - Ak <k <k, + Ak,
Ak 0, k>k,+Ak,
e | O K<kak
V.(K) =211,k — Ak <k <k, +Ak, (46)
Ak 0, k>k,+Ak.

It is easy to check that the chosen forms of
the spectral coefficients v, (k), v, (k) satisfy to the
condition (18) and proved the certain form of initial
perturbation @, (x) (see Eq. (2)). Namely, at the

initial time moment t =0 there are two wave packets
with maximums the borders points of the scattering
potential X=—-L—d and x=L+d, i.e. in the left
point of the first barrier and in the right point of the
second one.

In accordance with the above given statement
of the wave evolution problem we did some
calculations relating to the time characteristics of a

quasi-bound state appearance 7' and it's decay z°".
In the Figure we present the time as a dimensionless
quantity in the units of u /a. The parameters of the

Fig. 2. The  time
characteristics  of  the

considered wave process. quantum well was chosen as 2mU0a2 I =17,
which has three bound states. It is easy to see that when the width of the barriers
tends to infinite the appearance time tends to finite value, while the decay time limits
to infinite.
Conclusion. As it follows from the obtained result any bound state formed
into the potential volume is a standing wave packet which arises due to the certain
wave scattering process.
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Upjuunnwbpnid  phunwuplyus ko phdwl nidkph
npnpwlh  huynbh wwpqg hwwnlnipnibbkp b pthdwib
nidbpny wuydwhunpyws dh o pwlh  jbphpakp:
Qhuywé, np fulinhpbbph jmiddwb hudwp quuugnpdynid kb
osthuwli midbph wwpg  hwwnlnipmnibbbp, niénidbbpp
wwhwibonid ki unkpSugnpdwlul Ununkgnid b odunyus
kb phophliulnipyudp:

Fwluyh punkp: Cihnid, pthulwl nidbp, plinhp:

K. Apaman
HEKOTOPBIE 34/IA4H, CBA3AHHbIE
C CHJIAMH TPEHHA

B pabome paccmompenvl nekomopbule uzgecmubvie CGOUCMEA CUT
mpeHus U HecKOIbKO 3a0ay, C6A3aHHbIX ¢ Humu. Hecmomps na
mo, umo 01 peuwleHus 3a0ay  UCHOTb3YIOMCA U3BECMHbIE
npocmule C80UCMEA CUl MpeHus, peuierue 3aday mpebyem
MBOPUECKO20 MbIUIEHUS U 001a0aem OpUSUHATLHOCBIO.
Knrwouesvie cnosa: Tpenue, cunvt mpenus, 3a0aya

K.Aramyan
TO FRICTION FORCES RELATED SOME TASKS

In the work some wellknown properties of friction
forces and several problems associated with them are considered.
Dispite the fact that for solving problems wellknown simple
properties of friction forces are used, solving problems requires a
creative approach and original thinking.
Keywords: friction, friction forces,task.

Cthuwt nidp Epynt dwpdhutkph hydwt nhypnid wnwewgnn b npuitg
hwpwpbpuwt swpdnidp unspunnuuinn nmdu b Chdwbt wnwowgdwt
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wuwwndwnubkp Eu hwyynn dwlbplbnypubph wthwppnipmpiuubpp b wyn
dwljiplnyputph Unikynyutph thnpiwgqpbgnipiniup: Cthdwt nidp juidws
E othynn dwlbkpunypubph tWyniphg b tpwuhg, pt huspwb nidkn G wyy
dwlbpinypubpp hpup hygus:

Cpint hwynn  dwpdhuttph  Jholh  hwpwpbpwluwt  wpddwt
wnluwynipjut piypnid tputg hnpuwugpbgnipjut wpyniupnid wnwewgnn
othdwt nidtipp jupth E puwuwljupgl) hbnlyuw) YEpy.

e Tuwnuph sthnid — nid, npp wnwewunid k Eplnt hyynn dwpdhtubph
Uholi b junspunnunid k npuig hwpwpbpuljut supdnudp:

o Uwhph pthnid — nid, npp wnwowinid L hwynn ( thnpuwgnnn )
dwpuhutbphg dkyh djniup tjundwdp mknuhnnipmnit juwnwpkihu
b wyn dwpdih Jpw wqpnid £ uwwhph nipnmpjubp hwlwunwly
ninnnipjudp:

o Gnpuuili pthnid/ - nidh wuwh, npp wnwowlnid £ Epynt hwyng
dwpdhutbph dholi, tpwtghg dbyp dpniuh tuundwdp wuwnybno
nhypnid b ninnduws £ yunndwip hwjunwl:

Cutn thnjuwqnbignipymbtbph’ $hqhiuyh ofiwh mdbpp Yyuplh b
nuuwlupgl] hbnlyuw) YEpy.

e san,

o dwénighl (hknnily),

o uwhdwhuypl, tpp huydwbt whpnypmd Jwupnn o wwpnibwlyby
wnwpphkp punyph skpnbkp b hwndwsutp,

o fununp, tpp hydwb nhpnypp wupnibwlnd E snp b dwénighly sthdwt
gnuhukp,

o Lwuwmnhhppnphinudhl (Vwdnighl-uinwdquiluil), tpp npnohs ntp nitth
puwiynipnid  ubkpphtt othnudp: Uju wpwowtmd £ wnbknuithnjunipjut
hwpwpbpuljwb wpugnipmniiubph dkdwgdw nhuypnid:

znppjusnid phunnwpldus Eu othdwt nidkph htn juydws wyupg
huunhpukp, npnug (nsdwt hwdwp pujuwlwb £ fhpwntk] othdwb nidkph
huyintth hwnlnipniuautpp’
1. sthdwtt mdp nqnués L dwpduh jswpddwt  hwljunwly
ninnnipjudp,
2. othdwt mdp ninhn hwdbdwunwlwi £ dwpduh gnpsunpus
Lupdwl nidhu:
Quuwywsd ululpanp]ulh]}‘ nphunwpyywé pighpubph  msdwt  hwdwp
wlhpwdtown L Jhpwnk] npny hdnnipmniuutp b hghjujut yunnnnipjut
ntbwlnipnil:

1. 2nnh Jpw thwpwpwd wwpwi (Eitph uinhp)

Lun]p Juphih b Jubqukgil) Gpuwbhg hnws wwpubp thwpwpkng
dnnp pnipg  npw wqun Swypht hnpp nd gnpswnpkiny:
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Zupyuplby, pt wwpwuh Ynnuhg twyh ypu wqnpnn nidp puwtth wiqud k
gipuquugnid wuwpwih wquun dwyphtt gnpdwunpwsd nidhl, tplk wwpwup
thwpwpyws k dnnh onipg Uh puth whqud, wwpwuh b dnnh dhol othdwl
qnpdwyhgp 4 B ‘

Nidh by owhnidp Adknp E phpynud wwpwth quupubph 4&nnh
dwljiplinyph htwn othdwb ounphhy:

Ul 1) Mupwbh Al b EdElnnh Jpuw wgnnid B huplwl hunngwsabph T I
T + AT nidkpp

“Thunwplbup wupwth quyunph 41 thnpp EEdEuwnp, npp punipugpyniud k
Aa wuljniuny (uy. 1): Uy fEdkunh ypw quwpwih hwpbwt hwndusubph
Ynnuhg wqnnd Gu 7 U T + AT jupudnipjut wnwdqulju nidkpp, npnup
ninyusd ki dnnh dwlbplnyph onowhnnubpny b Yhpundwsé Lu todws
hwwndJwsh  dSwjpwlbwnbpnud: Uy mdiph AT wwppbpmipniup
wuydwtwynpjws E wdws Lbdkunh Jpu 4Fzz uwhph othdwb nidh
wqpbgnipjudp: Lwupjwémipjut nidiph hwdwgnpp nith twb pwnwynny
nkwh dnpph - Yktwpntp  mngnjws pwnunphy: - Uy punuinphsp
hujuwuwpulppnymd Et 4l KbEdkunht tnpdwny nupndws dnnh AN
hwjuqptgnipjut nidny: U.2-h junnigdwt dudwbwl hwoyh E wntdus,
nn quuph thnpp 4l ikdkunh hwdwp wmbknh niuh AT/T < 1 wntsnipjniup:

Uy nlygpnid
AN = TAa (1)

Ul. 2) AN bnpuuy nkwlighuyh nidh huipyjupih hwdup



B ohvlput nlbmblughp 1/2019

Uwhph othuwt nidh AFpp wmpdtpp hwljugnbgnipyut AN nidh dkdnipjut
htwn juuyyws k.

AFpg = pAN (2)
wnlsnipjudp:
Stnunptiny (1) -hg AN —h wpdtpp b hwipyh wnubny, np F = AT ,
unnwunwd kup
AT = uTAa (3)

NMwpwih T jupdwénipjniup phnwplbip npytu ¢ wuljjut dnrulghu:
Ujn niygpnud (3)-nud, mugubin] uwhdwih, kpp 4x - 0 b hwpyh wnubny, np
AT /A hwpwpbpmipniup de = 0 ghypnid qupntnd & '(a) , unwugynid

T'(a) = uT(a) (4)
nhdtpkughw] hwjuwuwpnudp:

Ujn hwJuwuwpdwt (nisnudp nith hbnbyw) wnkupp

T(a) = CeH« (5)

buswytu tpinwd £ (5 )-hg, a = 0 phiypnid wwpwth jupjudnipjut T,

nidp wuwpwih wquun kqpht gnpswunpyus nidu b pw hwdwp
T(a) = Toet* (6)

Uju wpunwhwjnnipjnithg hbnnbinwd E, np wwpwih dh tqpht gnpdwunpus
T(aq)(kpp = a; ) jupjudnipjut hwpwpkpmipnitp djnwe Eqpht gnpswnpus
T quplusmpjuip, npp hwjuuwp E e*® |, jupuduws sk n's wwpwuih
npudwgshg, n's b wwpwith hwunnipniihg b npnodmd b dhugl g othdwb
gnpdwljgny b wnyynubkph n = a4 /27 pwbwyny:

el = 2™ tpuynlikighw; $milghwtt wgnd k pwin wpug: n-h
wupnne wpdbkputph phypmud nu e?™ hwpnwpupny Epipuswuhuljub
wpngpbuuhw E:Ophtiwl, unyuhuly p-h 0,1-h hwjwuwp wpdbph nbypnud,
Uty wwnnijnhg htwnn (n=1) wuwpwih jupjusnipiniip Jugh e?™ ~ %63 ~
1,67 wiqud, hulj 3 ynnijinhg htwnn® e?™3 ~ 6,55 :

Mbwnp Lt Uk, np ndh tnhnjumput  tjupugpjus  Enuwbwlp
wlinupdbh B Un gquundwnny tpdws dund Jupkjh b dhuyt jubqubkgut)
twyp, puyg ny &gl ntygh whp: Uwuyl, Epk pwupddwt dbe nul) dnnp
2updhyh dhgngny, wuyw Yuipkh £ dqhy bup nhwh wip [1]:

2. Uwhnn dhmwnunpunip

Btp huppnipjut Ypw, nph hwdwp tga = p, qniynd £ dbnwnunpud:
Zuppnipjul Epugupny hnphgnuwlut nignnipjudp  dbnwnunpudhu
hunnpymd B vy wpugnipnil: @il dbnwnuppudh  juynibugus
wpwugnipjniup [1]:
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Ul. 3) Uknuwguppuidh Jpw wgnnn nidbpp o pupddwi hknwghdp
Cwupddwt wupnng pupugpmu Fpy U Fy ndbpp dund Eu dEdnipjudp
hpwp hwjuuwp® Fpg = F; = mgsina: Zkmbhwpwp, kpk tputg F = Fgg + Fy,
gnudupp Up wbqud wpnjkhnktp F-h mipgnnipjudp, hul djniu wbqud
wpugnipjull  nnmpjudp,  junwbwip dkdmipjudp  hwjwuwp b
nunmpjudp hwlunhp wyy ndbph gnidwph ypnjtghuyh wpdtpp:

ma, = Fy — Fggcosg = mgsina(1 — cosp) 7
ma; = —Fpg + Fycose =
mgsina(cosep — 1) 8)

Tw wywbwlnud E, np pwupddwt pupwgpmd a, + a; = 0, hkwnbwpwnp,
htuwntgpbiny junwtwp
vy + v = const 9)
Yud veosg + v = v(1 + cosg) = const:
Zuunwnniip npnoynid £ uljqpiuljut wupdwikphg
Vo

Vlp=oe =Vo = const=vy = v =0 (10)

- —_" Yo .
Upwgnipjut juynitbwgdwt nhuypnid ¢=0, b v S

T 1+cos0

3. Alinp wpwgugnuiny Jwupdynn plip hwppeniejub YJpu

znphqnup htwn a wulnit juqunn php hwppnipmniup pupdynud E uly.1 -
nul gngunpjué hnphqniwlfwi ¢ wpuqugnuim]: busyb u b oupdybym
upw Ypw quiidnn snpuntl, bpbk snpunth b hwppnipjut sthdwt gnpswljhgt

pE:d

—

Ul.4) Plp huppnipiniip pupdynid Funpywé a wpugugdundp
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Ulqrhg nhuwuplitp wjb wwpqugnuyt ntwpp, btpp  hwppenipgniup
nunuph Jhdwlnd £ jud owpdymd b hwjwuwpwsuth (a = 0): Uy
ntypmd snpunth wwhywédpp htnnwgnunynd £ wupq Enwbwlyny: Gph
u = tga, snpunitt hwppnipyut Ypw punuph yhdwlnud £, 4 < tga nbhypnid
snpunttt wpuqugniuny uwhnid k tkppl:

Zhdw wupqkup, pt hiuy wuydwih nhypnid snpunitt whpwpd fduw php
hwppnipjul Jpu  npu wpuqugnidng  owpddwb phypmu: 2npunth
wpwgugnidp, wyn phypnid whwnh hwdpuljuh hwppnipjut wpuqugdu
htwn: pw hwdwp wuhpwdbon k, np snpunth ypw wqnnn pnjnp nidbph
JEjunpuljuwt gnudwpp 1huh hwjwuwp bpw quiugush b a wpuqugdw
wpunungpyuhi:

2npunth Jpw wgnpmd ki mg Sdwbpnipjut nudp, php hwppmipjut N
huijqptignipjuts nidp b qpunuph othdw F nidp : Zhokup np nunuph othdwt
nidh wipdtpp Jupnn k thnpuydk) 0-hg dhtish uN-htut hwjuwuwp wpwybjugny
wnpdbph: Ujt Jupnn E plp hwppnipjut tpuytipny ninndws (hubk) husybu
Jtpl, wybybu b ukppl:

Gpt hwppnipjut ay wpuqugnudp wyuyhuhut £, np mg + N = a4, wyu
othdwl nidp puguljuymd ' F =0 (ul).5 w): Fw, hhwplk, sh pwbwlnud,
nn php nmwpjunwlp nupdbk] L ngonply: Nigqnuyjh a = a¢ phwypnid snpunth b
duljipinyph hwpwpbpuljut wpugmpniup hwjwuwp b qpojh” othdwt
nidtiph puguluynipjudp bu, b wyn yuwnmdwnny sthdwt nid sh wpwewtni:
L2 m - hg kipinwd £, npay = g - tga:

a)

Ul. 5) Flnh ypw wgnnn nidbpp, plp huppniypul wpuqugdul nnwuppbn
wpdbplbph nbuypnid
Bpt php hwppnipjut a wpwqugnudp thnpp £ ap-hg, wyuw othdwb
puguljumpjut nhypmd’ wyuhtptt # = 0, snpunit uwhh ukppl, p# 0
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nhuypnid wpwewunid k plip hwuppnipjut Epljuyupny 4iplt ninnyuws othdwt
nid U snpunit dunud E wbpwpd: Puyg pwth np nunwuph othdwt nidh
wpdbpp sh Jupnny gqbhpuwquigl] pN, wyuw hwppnipjut wpuqugdub
puuluiht thnpp wpdtph nhwypnud® huy-np a; wpdtphg thnpp, snpunth
uwhbnt E ubkppl: Upwqugdwt wyn a; wpdbpp qunuynid £ wyjtt wuydwhg,
np F othdwt nidp hwdwuwnp E hp wnwygbjugniyyt uN wipdtpht b ninnywsé k
ptp huwppmpyudp dJbph (W42 p): Qwuqdkbp snpunth  owpddwt
hwjwuwpnudp® mg + N + F = may, b wypnjknktp wyt php hwuppnipjut
Epuyupny b npu tnpdwih ypuw’

mgsina — uN = maq
N —mgcosa = ma;sina

(11):

Ujuyhuny, bphk
hwppnipjut a < a; wpuqugnidp, www snpunttt uwhmd £ ukppl:
Lwwnbup, np wp>tga nphypmd a; wpwqugnudp npunimd L
puguuwlwi: 0 pl Egpu hdwuawnp: Zhokbp, np g = tga nhypmd snpunth sh
uwhbnt tnyhul a = 0 nhwpnid: 2Inpuni sh vwhbint twl, Epp a < 0, tpp
hwppnipjutt wpuqugnidp ninnyus b dwh, wjipwt dudwbwl pwuh ntn

U]’ltrlulpuh]_ndL N_E‘ UUlulquu[ E a :gsina—ucosa .

cosa+usina

wpwquguiwi wpdbpp sh ghpwquugl) |ai|: Ppnp, (1) hwjwuwpnidukpp
&hownn bl wytt nhwpmid, Epp a; wpuqugnudp mnnws £ dwju, Gpk a;-h
nwl] hwuljutwp tpw wypnjkljghwt hnphgnuwfjut ninnnipju Ypu:

Ujuyhuny, unwgytg snpunth ttppl vwhbint wuydwip judwyulub p-h
b a-h hwdwp®

sina — pcosa
<g——————:
cosa + usina
Ujdd Lupwnpbkup, np hwppmipjut a wpuqugnidp ks £ ag-hg: u =0
ntwypnid snpunt jubknuihnjudbp ptp hwppnipjudp Jtipl: g # 0 nhuypnd
wnwowinid E nunuph othdwb nidp, npp mupnyws E php hwppnipjudp
ubtppl b snpunitt hwuppnipyut Jpu jubw whpwnpd: a-h w&h htn, wdnd k|
twlt othudwt nudp, b Epp wpwqugnudp punund £ wjuyhupty, np F othdwb
nidp hwutind £ hp uN wnwybjugnyyt wpdbpht, snpunitt ujumd £ uwhby
Jtpl: Mupqtup, phk hwppnipjut wpuqugdw hty a, wpdtph nhypnid k
othdwl nidp nununid hwuwuwp uN (0.2 q): LEpp tpdwsh tdwt juquting
ptrh owpddwt hwjwuwpnuip® mg + N + F = ma,, b wpnkljnbny wjh

. mgsina + uN = ma,cosa
unyu nupnnipnibubph ypw N — mgcosa = ma,sina unnwgynid k
sina+ucosa
a=9g———:
cosa—usina

Ujuyhuny, tpt hwppnipjut wpuqugnidp a > a,, snpunitt vwhmd k
Jbtpl: Ljwuwnbup, np u = ctga nhiypnid a, Jbp £ wdynid wugkpgnipju: Fw
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pwbwlnud E, np p = ctga nhypnid snpunit sh vwhbnt yEkpb hwppnipju
wpwquguwi ny Uh wpdtph nwypnud [2]:
Udpnnowghityny uinwg]ud wpnyniipitpp Jupkih b php hwppnipjub
Ypw snpunth wipwpd hubnt wuydwbp gpubgt) hbnlyw) wmkupny®
sina+ucosa
< { —, u < ctga :

sina—ucosa -
sina—jpcosa < cosa—usina

cosatusina 0 “u 2 Ctga
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Flnulsnipyul wiphuuphwgpnieinti
Uawhpmn @LPANLSUG
uiphu. q. p.

Up .z wopnuphwgpnipyul widphni

Ursum3uuv MUServQuUr

dNN4YrruerLuaun ZESEHYUVRLEL
Znpywénid  bkphuyuglly  F Upgufup  dnpnyppugpuilwi
ppuwpdulp Upgupyuwl quwnbpuqdh o hEnyunbpugqdulub
dudwiwfwhunnywénid: YEpnmidyky F Upgupyul wunnkpuquh
wpyniapnid unbpdyws  dnpnyppugpulul ppudhdwip,
ubpunnmuphpuyhli puppijubnyeyul  gniguihoibpp, wpylky E
phwlpsnippul ubpuwwnwphpughli dpkpnid Quunwpygws
phpnplmghwli, npwnky kS b Jbpupunugpululi wlnpy
nmwphph wpwlwi uknh phwlsnippul §npniuwp, npp Swip
dnpnypnugpuliul hEwnbwiphln nihkgunf il
hkngunnkpugquyub dudmbnunljwopowlinid: Spyky ki
phwlpsnipiul  pyupwiulp  whnpjuging  dhongupnidibph
lnupnugdtp, npnip puquuyupulul pwhwlnipmnia §nibkiwb
hwhpwy bnnipyul hudwp:

Fubuyh punkp ' dnpnyppugpulul, Jepupnunpnipinil,
ubpunnuphpuyhl,nkpnplughu, Sakyhnipntl, vwhwgnipmnd b,
bkpquinp, wpunwqunp, phulwi wd, unghuwy-nhnbuwluh

A. I'puzopsan
JAEMOI'PA®HYECKHE ITOCJIE]CTBHA APIJAXCKOH BOHHbI
B cmamve npeocmasnena oemocpaduueckas cumyayus 6 Apyaxe 6o
epemsi  Apyaxckoii GOUHbI U 6 HNOCIe80eHHblll nepuod. Ananusz
demozpaghuueckoii cumyayuu 6 Apyaxckoii 8otiHe, anaiuz noxazamenel
no noy u 8ospacmy, oehopmayus NOI0803PACMHBIX SPYNN HACENCHUS,
20e  penpoOyKMuUGHbIIL BO3PACH MYICCKO20 HACENEHUS AKMUBHOZO0
PENPOOYKMUBHO20  603pacma  Obll  Cepbe3HO  CYPOBbIM,  UMEl
democpaguueckue nOCIeOCmaUs 8 NOCIe80eHHYI0 dnoxy. Jlan psao mep
no AKMUGU3ayuy YUCIEHHOCMU HACeNeHUs, KOmopulli Oyoem umembs
cmpamezuueckoe 3navenue 0is pecnyoIuKu.
Knioueswie cnosa: [lemocpaus, penpodykyus, noiogospacmmom,
oeghopmayus, podrcoaemocmy, CMEPMHOCIG, UMMUSPAYUSA, IMUSDAYUS,
ecmecmseeHHblll POChl, COYUATbHO-IKOHOMUYECKUE
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A.Grigoryan
DEMOGRAPHIC CONSEQUENCES OF THE ARTSAKH WAR

The demographic situation in Artsakh during the Artsakh war and the
post-war periods have been presented in the article. The demographic
situation created at the result of the Artsakh war, the indicators of sex
and age distribution have been analyzed, the deformation of the
population’s sex and age groups has been given, where the loss of the
reproductive active age of the male population has been great, which
has had severe demographic consequences in the post-war period as
well. In order to activate the number of population, some projects of
events has been given, which will have a strategic importance for the
Republic.
Keywords: Demographic, reproduction, sex and age, deformation,
fertility, mortality, immigration, emigration, natural growth, social-
economic.

Upguhyywt quwnbpuquh wpyniupnid dnnnyppugpuljut hpuyhdwlp
wupnnowljuwt pujuybnt b wwnlbpugubint hwdwp wihpwdbyn k
htwnwgnunt] b Jbpmnist) ny dhuyt quunbpuquuljub ppowtip, wylh ppub
hwonpnwé  hpwnwpdnipnitubpp, npntp  dkdwwbu wqnbkp L
twpwyunbpuqljut wppkt hull ny pupbiyuuwn  dnnnyppugpuljut
hpwyhdwyh Ypw, npb k] wwwnbkpwquh htnbwupny nwpdl] tp gqpbpk
duypuwhtn: MNuwunbkpwquh wppyniupnid  unbnddws  dnnnyppugpujut
hpwyhdwlp wnwybkjugnijiu wpunwugnniud k phwlsnipu
ubnwwnwphpuyhtt pupujuwénipjutt  gnigwuhpubpp, npnup wuwwndwlwb
qupqugdw pipwugphtt hwdwnpbint nhypnid htwpwynpnipnit Gu mwhu
Jhpujubqubnt  phwlpsnipjut  twhuyuwnbpuqdut - pushudusniput
punhwtnip  wwwlbpp, hbsybu twb JEpnsknt  tdwt  ppwghdwyh
wuwwndwpwhbnbwipwihtt juwp [11]: Mrunidtwuhpoipjut hhdpnwd gpdt) &
UZ ptwlsnipjutt hwdwdwbwljjuw b pipwughll hwpdupljubpp:

1993-2002pp. dudwtwlwopowth subkjhnipjut dwlwppuyh Jpuw dks
wqpbgnipnit kb ponb) ptwlsnipjut muphpuyhtt juqunud nnknh nittgng
nbnuowpdbipp: Tw ny Jhuyt ptwlpsmpjut «Stpugdwiy hwighgunn b
unghw-nbnbuwlwt tnp wuwyjdwbtbph, wjb Upgwpyut wywwnbkpuqlh
htwnbwupt k' Unghwj-punupulut gugndubpp hwiqkgphtt tpwib, np
Upguijuph  Zwbpuwybunnipmniund  phdnpdwgyl) Eht  ubnwwnwphpughte
Juqup U dnynppugpuijut  gnpspupwgp, huyp wikh  mdtnugptg
pwqUulwut Ynpniunbbph puguuwljut wqpbkgnipmiip  ptwlsnipjut
htwnwqu qupqugdut Yypu:

Unwghtt htippht tpiupwdwdljtn hbnbwipubp nitutbgu phwlsnipjut
Ynpniuntubtpp 1998-1992pp., pwugh ppuup Ykpwpkptghtt gluwynpuytu
Ephnnwuwpnubph b ghpwhwuttph  wwphpwjhtt judpbpht: Ftwlsniput
wyn fudph Yohep Gupml tuqly k1,5 whqud: Cun 1989p. Uwppuhwdwph’
wlbbwuwluwduphdp  20-25  wwphpuwyhtt junwdptt B Mwwnbkpuqdp
hwqupwynp nnudwpnljuig Jyubp kg’ punhwiunip wpdwdp jpwpuntinyg
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puwlsnipjut ubknwjhtt hwpwpbkpwlgnmipmiup: 1994p., ujuws 18 wnupkljwb
wnwphpuyhtt judphg, Juiuyp fuqunud Eht 60%: Snidh) B 20-24 L 25-29
wnwphpwjhtt tphnwuwppujut judpipp: Qwbwp wyn odpbpnid juqunid
Eht 77%, nnnudwpnhly® 66% [1]:

Yhwgpud 1. UZ phwlsniprul puipdplpugn

2007

150+

100 | T O Fuwlsnipjnil

501 i ils

1926/, 1970, 1995P. 1998R. 2001R. 2004, 2007. 2010P. 2013P. 2016/,

dhpwpununpuljut wljnhy wwphph  wpwlwb ubnh puwlsnipjut
Ynpniuwnp dwtip dnnnyppugpuljui hEwnbwuputp niubkguy:
Zbnyuunbpuqiut wwphubph  Subnipniup unyuwybu  sthnjubkg
hpwyhdwlp: Uju shwuwy twpwyuwnbpuqliut dwjupguljht: Luth np
Upgujih  Zwbpuwybunmpmiip  dhpnn B mubkgh B puguyudus
JEpupununpnipini, pugupnipjudp yunbkpuquuluwt wuphttph, 1926p.
puwlsnipjut phyp Juqut) £ 125,3 dwpn, wyjunthbnb owupnibtwll) Ewdk) b
1989p. niukgh] E wnwybjugnyb gnigwhp® 189.1 hwqup dwprny: Uwuljuyu
wjn phyp Yupmly Wjuql] B wunbpuqdulut  gopénnnipmniutbpny
yuydwuwynpjws, b 1995p. Juquk) £ 122,6 hmqup dwpr, nphg hkwnn inphg
wdkny 2012 p. hwuk) k 146,8 hwuquph, hulj 2014 p. hwub) k 149,4 hwuqup
dwpnnt:

2006p. Ujuws subjhnipjub duljupyulh jupnl wé b gpuigdby, husp
yupwtwynpws L twb  Subjhnipjut  dwjupnulh  pupdpugduit
ninyud dnnnypnugpuljutt punupwljutnipjutt Spwgqpkph punuudwb
htwn, wyn pyuljuuht sukjhnipjut gnigwthop juqub] E jnipupwtgnip 1000
dwipnnt hwoyny 9,4 dwpy, wyi ghuynd wgky kb 2009 p. gpuugyl) k Jtpoht
nwutwdjulnid - subkhmpjut wdktwpupdp gmguithop fuqubting 1000
dwupgnt hwoyny 20 dwpy, hull dwhwgnipniup 1000 dwpngnt hwoyny® 9
dwipy, ptwjut wdp wyny nupnid hwuby  11%o0-h:
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Qhwgnud 2 .[10]

U.Z dnnnyprugpuljutt npny gniguthoukp
(2000-2017pp.)

25

20
15 W

10 - P - — —

S —o- ~ N ——t =8
5
0
20002001 2002 2003 2004 2005 2006 2007 2008 2009 20102011 2012 2013 2014 2015 2016 2017
—0—Oubkjhnipnit === Uwhwgnipinil Pumlwut wg
Uju dudwttwjuwhwndwsh Yunpyuspnid juwnwupyus

niuntdtwuhpnipinibitipp gnyg wnykght, np 15-hg dhtgh 30-p  pulwd
wwphpwiht judpnid nnuidwpnjutg phyp thnpp-phy ghpuljgenud £ jutwbg
pYht’ hudwyuwnwupwbwpwp juqubtny punhwiunip ptwlsnipyub Uk 9%
b 7%: Swppbpnipniip juqunmd E dnn 2%, npp hp  htwpwynp
wqnlgnipniut E niubunid ptwut wh gniguthoh 4pw, 30-35 wnwphpuyhta
hudpnid nnudwppyutg b jutwig phyp hwjwuwpynud E, hull wydkih
pwunpdp mmwuphpughtt jpdpbpnud ghpulppmid Eu juwbwgp: Pusybu mnbuwbp,
ubnwwnwnphpuyhtt juqup subjhmpjut dwjuppulh jpdundut yundwn
Jupny b punbw] wyt wenudnyg, np Juwbwbg pdupwiuwlp qhomd L
nnudwpnjuig pYupwbtwlht, jwiwtg JEpupunwunpuljut twwphph dh
qquiih hwnjudnid:

Puwlsniput wyn nhdnpdwughwi, dnnnypnwugnpnipjui
ophtwswithnipynibikph hudwdwi, whwnp k onldbp hbnwgqu nuphibpht’
2005-2015pp. dwppuwhwdwpubph dhot pujwé dwudwbtwljuhwwndwusnid,
pwigh unpdwy unghwjulwbt wuwjdwbttpnid wnbnh E mbbunud ubnbph
hujwuwpbgnd, hwjuwuwpulppnd: Upguuh Zubpuybnngpmniip npuyku
wunnkpuquhg nwuph Jubqunn  Gpihp, wpwug  Jhpuljubqutg  unghu-
nunbuwljut hwdwlwpgbkpp:

Upguyyut wuwnbkpuqunid gnhytg onipe 6500 dwpry: Uju hwpdwpynid
sh  wunpunupddl] wwwnbpuquh pbpugpnid  Subjhnipyut  wjwugnudp,
dwhwgnipjut wdp b wy] wuninquijh donnyppugpuljut Ynpnrunubp: Uju
Ynpniunttpp swtip wunpunupdw tpyph phwlsnipjute
dnnnypnyugpuljut yuwnltph ypu Cunn 2005p. twppuhwdwph nyjujutph
duppuig wnwybjugnyt Ynpniunibp tjuunynid Bu 30-44 wvwuphpuht
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hadpbpnid, npnip dnk] Eb yuwnbpuquh dbe 17-27 nmupbljutnud: Upuljwut
ubinh pywupwtwlp tjuqby k twb 45-49 mwuphpuyht jpdpbpnid: Upyniupnid
ubinujhtt hwpwpkpulgnipniup dhish ghtwnunupp fpwpingwsé tp hognin
Jubwitg: Fuwlwbt wéh ypw wqnpnn jupbnp dnnnyppuqpuljut gnpént
twlb  wdniutmpinibtitph  phdp, wdniutnipjutt dhohtt  wwphpp,
wuUntutiwnidnipniiibph gnigwithop: Udniutinipjniuitph phyp 1995p-hg
dhtish 2009 phyp wédk] E, nphg hkwn unphg uljuly b uuqb: 2013 p.
nfjuutpny Juquby k 5,9%0, 2014p. nkinh k niutkgh) wyu gniguthoh Juipndy
wd’ wdntubtmpinitiibph gniguithop Juquby £ 9,5%0. v puduljuitht juy
gnigutihy kb hp gpuljut wqpbgnipiniup niuktw Subjhnipjut gniguiihph
Jpw, hull hty Jbpwpbpnid L wdniubwnidnipiniutphtt’ quwny wju
gnigwthph wd £ tjunynud UZz-nud, Lpk 2006 . uqul) L 0,9%0 wuyyu vhtgh
2013 . hwuky Ep 1%o-h hul] wpnktu 2013 p. hwuby k 1,2%0-h, 2014p. nbinh
niikgh] twl wju gmguihoh pujuluiht wg Yuqutnd 1,4%o, npp
thnppuphy puwlsnmipinit niukgnn tnpwiwj UZ-h hwdwp puduluiht
puipdn gniguthy k [6]: Pull wytnthtinl 2016 p. tdwql) ' hwutbkng 1,2 %o-h
[7]:

busytu nmbkutnud Lup, wdniutnipnitubnh phyp quuny Ypdwwnynid
hull wuniubwnidnipnitutbphin  wénwd, hst E  hp  puguuwlub
wqpbgnipniut k pnnunud phwlsnipjut ppujut wgh Jpu:

Thwgpuwd 3. Udniubnipiniibbph b wdniubuynidnijpiniibbph
phbwdplui
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Udntutinipjutt Uhohtt nuphpp UZ-nud puduljuithtt pupdp kb juqunid
E 26 wwpklijub, wyb subjhmpjut dwwpnulh hebgdwt dJpwu wqnnn
hhdtwlwt gnpénuitphg dkju k: Lwth np wju nhwypnid Ypdwwnynid k
jubtwtg wwunupbpnipjub, YEkpupununpuijut dudwbujuwhwndusp, b
thnppwinud E tpyniuhg wybh Epbjuw mibkbunme hwjwbiwlwinipiniop:
Cunhwinip wpdwdp Gppnpny b hbppulwb tpijowgh stunh gniguthpubpp
Uks b hwnjuybtu gninbkpnud, htst ) dEs dwuwdp gquypdwbwynpdus k
hngbpwtwljut gnpéntny: buly kptk junubjnt (hukup UZ-nud puwn ppowinbiph
puwlsnipjut pywpwbwlh, hyywhu twb puwlut wdh gniguuhoubph
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dwuhl, wyuw ptwlsmpjut wdkbwdksd phy niubkgnn oppwtip Uwpunnitino
onpowll k, Epypnpn mbknnud Uwpunwljbnt k, pug npnud” pojnp opowtinbkpnid
k) puwlsnipjut phyp, ujuws 2006 p-hg wék] L Unbthwiwlbipn punuph
puwlsnipniup 7 nnwpyw pupwugpmd wdk] £ wdkh pwt 5000 dwpnny,
uwjuyt nw wynpwt  pupdp gniguthy sk: Uwpunwltpnh b Uwpunniine
opguiiitph pwsmpjut phyp dppwn £y glpuljpety £ ujntu ppgwiiiiphti, nph
wuwndwntphg Ukl £ hwpdwp ptwljuwt gquypdwitbph Gu:

2009p. gpugyt) E Unbthwbwlipwn punuph ptwlsnipyut ptwljut wh
wdkwpwpdp gniguwthop' 13,3%0, nphg htinnn phy tjwqk) kE, hull 2012-2013
ppR- unphg qpuugyl] E wd®  Juqubny 12,3%e: Cwhnidjwuh, Lwywmpwunh
Cnuphh opowbiitipnud ptwlub wdp ujuws 2006p-hg puuljwithtt pwpdn
gniguwthyp b niubkgh), Cwhnidjuth opowunid 2009-2010 pp. qpuigyb) k
puwut wgh pupdp gnigmhy® Juqubinyg dhtsh 21,3%o0: Tniphh opowtmnid
2009 p. gqpuiugdbk] L ptwlut wdh wnwybjugnyu gniguihop® 12,3%o,
uwluyt wyu Eplnt opowuibpnud £ Jtpehtt Gpint nwpnid phwljut wdp
npnowlhnpkt  Wwjwqb; L Udbbwdbis  phujut w& niubgnn  opowtp
Lwowpwnh opowblt k, npubn 2010p. gpuugyl] b puwlut wdh
wnwybjugniyt gniguhop® Juqubing 26%o, wyju gniguwuhop bu Jbkpoht
Epynt  wwpnmd  npnpwljhnpbkt Wjuql; L Pusybu  wbuwbp, UZ-u
puwlsnipjutt Jhpupununpnipjut puyuyujws ntdhuh Eplphp E npunbtn
dubjhnipjniup ghpuquugnid E dwhwgnipjutp b wwywhnynid  npnpwljh
puwjutt wd: Uwluyt UZ-h tdwb ny Junit punupului hpughdul
niubkgnn tphpht nu sh pwdwpupnid, wuhpwdbon b dnpyppugpuljui
punupuljuimipju Spugpbph pyuwytnd b hunktuhy hpugnpénid:

Upguhyut  wwwnbkpuquh wwphubpht  dwppuihtt - Ynpniunubph
wpyniipnid phwlsnipjutt ubpwwnwphpughtt juquh thnthnjunipniaubpp
Uks  wqpbgnipmit gnpstghtt  puwnwthph b dnpnyppugpuljut
gnpdpupwugubtph Jpw htwnwuqu nwubwdjulubpnid: Utintnh
wihwdwswthnipnitp pnpuguy b wwhywiynud £ we wjuon: Untwdwn
wjtt wybtjh ppnpuguy 2016p. wuphjjut yuwnkpuquhg htnn:

Uwppljuyhtt Ynpniunibpp Uks wmqpbgnipjnit pnntghtt twl ptnuthph
winudutph  pYwpwtulh Jpu: Ujuybku' Gpk 1989p. puwnwthph
wunudubtph dhoht phip juqunid tp 5,6 dwpn, wyu 2005p.° 3,8 dwpy:
Zupy kWb, np wpwlwb  ubph  phwlsnipjutt Ynpniuntbpp
hiwpwynpmipmi wwihu skt Juintwlupgl) Subjhnipub dwljupyulp’
stwjus junwjuwpuwlwt ppwpuiniuwbpubpht: fugh wn yuwnkpuqup junp
htwnbwup k pnnk) ptwlsmipjutt wepnnowljwt Ypdwljh Ypw, pupdpughk] k&
upnwtinpuyht hhquunmpniuubph gniguithop Upguunid:
ZEnmyunbkpuqujui wnwphubphl upptutkph wipniupnid
dwhwgnipniuitiph gniguithoh wd E nphnynud husybu dbkdwhwuwlukph,
wjuytu b Ephnwuwpnubph sppwtnid: Mwwnbkpuqup ny vhuyh wykjugptg
hwpdwbnqudubph - php,  wyb kg  wyy  podph  juemguspp:
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Zupdwunudutnh dbe qhpwlppnid tu  wwwbpuquh hEnbwiupny Atnp
pEipqwd wyp hhdwtngmipinitutp: Ujuyhuny' wwwnbpuqup qquihnpki
pniyugnk Eny dhuyt widhowljwt dwutwlhgubph, wjutwwnbtutbph, wl
upwig ubkpunh wpnnonipyniup, hsp hblnwqu mwphubpht dkdwwbu wqnkg
hhquwunmpmiuubph punyph, dwhugmpjut wgh, sukjhnipjut tjuquu
Jpu b UES Swhubp wwhwbgkg unghwjwljwt wwwhnydwt hwdwp:
Unghw-nbtnbuwlwt  wuwpdwiuubkph wqpbgnmipyudp  unbnéynud ko
puwlsnipjut  Jhpuwpuiugpnipjutt npnpwljh unghwjwlut  unpdbp’
wuniutinipjut, ptnwthph dkdnipjui, suinh jupquynpdwb tjuwndwdp:
Uju gnpéntuiknhg ku dnnnypnugpuljul, wnwbdbwybu
puquuquyulmpjut wjwunnypubpp: donnyppuqpujutt unpdkpp b
wqwinnyputptt  wpwgnpkt skt wbhbnwtinmd  unyuhull  unghwy-
nbnbuwu hpunpnipjut thnthnjunipyut wuwydwbbbkpnud[5]:

Uz-nud hnghpwtwlwt gnpénth nhpp Ubs L hwnjuwybu gninbpnud,
npnbn wwhywildl] £ puquuquiul pvnwubthp nitbbtwnt wjwtnnypep:
Cunhwinip wndwdp UzZ-md  ujuwnyl) b tppopg b hEppuljut Epkjuwgh
duinh  gnigwuthoutiph  wd&: ‘Lpklup, np 2006 p. Epkp b wydbkih Sudws
Eptluwttph phyp Yuqubl] £ 474, wyu phwypnud, Gpp punhwtnip stdws
Epkhwubph phyp Juqub) £ 2102, hulj wpnku 2013 p. 2336 sujws Lpkjuwghg
760-pn wuwwnljuik) ku Eppopny b wybih Epkuwbbpht: Uujwshg hbnbnd t,
np UZz-md pt phwlsnipjui ptuljut wép b pk kpkiphg wykih kpkjuwikph
phyp wdk) L, upkup, np wju Eplnt gniguthpubpp hwmnjuwbu pupdp tu
tnt) 2009-2010 pp.[4]: Fuwlsnipjut YEtpwpununpmipjui pu nignuh
wqpbgnipmnitt niubgut btwb ubpqunph b wpuwqunph gniguithpubpp,
wpluowphh owwn  bpypubpnud phwlsnipjutt pyh wdp  gluuwynpuytu
wuydwtwynpyws L ubpqunph gnigwuhpubpny, ppwbp hwwnljuybu
ntwynuwnijjughnt Epypubpt Eb, npuybu ophtiwl] Yupnn Eup wnwbdbuwgty
Upldwnyut Gypnwuyh Gpyputpp:

Zbnyuunbpuqujut  wwphubpht dhsh 2006 p.  puwlsnmipjut
Ukuwihjulwb wdp Uz-nd mbbkgh] b puguuwlul gmguihy, wjuhlpl’
wpunuqunpp  ghpulpnk] b ubkpqunpeht, ujuws 2007 p-hg. wyy
pugwuwlub gnigwhop tjwqby k hull 2008 p. uyb nupdlk] £ ppulub
[2]: Uppkt npuljut nwpdws gniguthop quwny wénid k, vw tpwtwlynud E,
np UZ wykih owwnn dwpy E ubpqunpenud, npp 2011p. wdjujukpnyg htwnlbyuyg
wuwltpt £ niukgh). Ukpqunpennutph pupwtwlp 1,7 wiqud ghpuljonty
t wpunwqunpnnubph pywpwiwbht, npb & hp nmnuyh ppafod
wqnbgnipniut E nttbunud phwjut wgh dpu:
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Thwgpud 4. Finulsnipjul Uhgnughnl wnknuipwpdbpn
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Zunljuybtu  tkpqunph  Swjwubpp dks Bu UZz-h  JEpwpbwlbgdw
opowtiibipnud: Puswbu kplnud E nhwgpudhg, 2010-2011 pldulwubbkpht
qpuigyl) Lu ukpqunph wdbkbwdts swjuwubkpp, 2012-2013 pyuljwutbkpht
w1 phy swthny tjwgqly k: Gph 2013 pyuljutht dkhwiuhijuut wédp juqdby
k 2,3%o0, wmuyyu 2014 pyujuuht dbjumthjuljut wsh gnigwuhop nupdby k
2,5%o0: Puywywbu wmbutmd Gup, dbjuwbhjuut wdh gniguwihoh wd E
qpwligyt) 2014p., huyp Junwp]t) Eubpqunph gniguthph hwayht, puith np
wpunuqunph gnigwihop dbwgk] E unyup: 2015p-ht tkpqunph gniguhop
npnpwih sunhny tjwqby E dhynke wpnwuqunph gniguthpp dbwgh) E
gptpt unyup, hul] 2016-ht ubpqunph gniguihop tjwql) £ wybh ks
swihtpn]  pwb  wpnwqunph  gniguihpp - wpyhuny - bjuqbgubing
dbjuwthjulwb wap [2],[8]:

ZEnmyuunbpuqujut tuphubphtt dwhwgnipjutt wép b wpnwqunpep
Fuwybu Ypdwnbght ptwlsmput pyupwbwlp: Uqpkg wpwlwb ubnh
puwlsnipjut mkuwjupup Yorh tJuquus b hwuwpwlnipyut ke jutwbg
nt  wnwpkguph  pYh wbugdwip.  Juupwpuguy phwlsnipubt
wnnnowlut Jhdwljp: Uju hwbgkgptg wipwpbtiyyuwuwn dhnnwdubph, npnip
wpnuwhwjnnd b ubpwwnwphpughtt hwjuuwpulpppdwt  gutnun
Jbpuljuwbqudwt, uhpun-winpujhtt  hhwunmpmitubph wwpwusdwl,
hupdwtnuunipyjut jupmigquéph  thnthnpodwb, htsybu twb 1990p.
dnnnyppugpuljutt  guwdwlh  qupqugdwi:  Fpw hkn  dbljunby
wuwnbpuqup upkg wohmwwnwipwihtt nkunipuubph hiswbu npuljulwd,
wjybu b pwbwpwlw wenidny hwdwipdwt juunhpp, npp hpudwyulwu
wuwhwly L Upgwjuh Zutpuybnnmpjut hwdwp: Munidbwuhpmipiniuubpp
gnyg wnykght, np Uz-u wunljuinud L puyuyuduws JEpupunwunpnipyui
nkdhuhtt b Jhpupuugpnipjuit wnwehtt whwht: Pusybu ghwnklp,
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JEpupununpmipyut wpweohtt mhwh tpypubpnud ptwlut wdp juqund k
dhtislt  1,2%, hul] Uz-mud juqumd Ep 0,9% (dhsh 2013 p.), hulj 2014 p.
njuikpny wjugk] £ Juqibng 0,7%, uw wjipul b pupdp gniguithy sk
stwyws wyt thwuwnht, np UZ-u niuh puguyuduws JEpupuunpnipnit:
Iunphpnujhtt wnwphubpht UZ-0 nbp pupguwyidws Jepupuwunpnipnia
lunonp  swthtpny, hull wydd weljuw b wjuwqugnyi wg’ wwywhnybinyg
wnwpklwt dhtish 1000-1200 dwpnnt wd [3]:

Udthnthtyn] phdwt Jupnny kup wub), np gqunbpuqiulju gnunnd
qunugknt  thwuwnp  Upgwph Zwbpuybunnipjuip jubqubkgund  E
dnnnyppugpuljut nipe jutnph nsdwt wpwy, wyt E' htwpwynphtiu
wwywhnyl] puwlsnipjutt ptwluwb wdh pwpdp gnigwuhy, husp dbp
hwipwybwnnipjut hwdwp nituh wqquht-wybnwlwt wifunwignipjut
wuwhywidwt wwiwlnipmnit: bul] puwlut wéh pwpdp gniguthoh
wywhnydwt hwdwp juwnwpyniud Bt wppkt hul] wnwehtt puwyikpp, npuip
Eu' ppwlwbwgynn dnpnyppugpuljutt  punupwlwunipinitip, npp
nwpbkgunwpph thnpdnwd £ pungyuyul] pp Swdwivbkpp: Uwluyt, pnnp
dvhongunnidutpny hwintpd pkn  owwn  wbbhpubp phwutt  wdh
pupépugdwn hwdwp: Uy hull wwwdwneny UZ-u wywhwnp b ks
nipwnpnipnil nupduh wju pugpht b pbyuyth Jupws dnnnyppuqpujut
punupuluinipmniip npudugplng wu tyunwlh hpugnpsdwb hwdwp
pimiothg htwpwynphtiu Ukd gnidwpubp:

Puquuquiulnipjniip  jupwibint  hwdwp, YJwpsmd Gup, np
whpwdtown L hpwlwbwgubky hEnlbywp.
. Ubkbwgli) mpudwnpynn tyuwuwnbbph swihbpp,
o dhqhninghwjutt  wpdwlinipgnid  qubyny jwbwbg wpwudwunpl
hwybtjywy wpubp b wpnnumpniuubp,
o wybjugul] wytt wpununipjnittiph  swithtpp, nphg oguuymd  Eu

puquuquyul ptvnwthpubpp,

e hupwuniuk) tkpqunpep’ unbnstiny wohwwnwuph hbnwulwpubp, wnwug
hwpluyhtt b Jupluyhtt wpunnunipjniutp,

o npunuyuty hngbpwbtw-nuunhpulsuljut wphuunwbipubph
dwuyubkpp:

Uju b up pwpp wy pwjjtph dhgngnm] hwull) gubluwih wpymbph U

wwwhnyb] ptwlsmpjubt puwjut wdh npnpwljh gniguwithp, npp owwn
Juplnp kb puqiujupuljut tpwtwlnipnit §niubiw Uz-h hwdwnp:
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Up 12 wppnuphwgpnipyul wdphni
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UL8UIDP ZULMUMNESNhE3UL
BraruQt4duULruULUYUL
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Upguifup Zwbpugbnnippul wwpwéph Ephpudlbwpuiului
hnpwpdwbbbph  ghnwdwbusngulwi o mumdbwunuunp-
wpwilppwlwl  hhwpun/np  Gkpnidp GEphuynidu phs  F
gnpéwdynid, dpisnkn uyl Juwpnn F hniuugh hpdp nunhuy
Ephpwpwbnippul,  Epgpudbwpwinippul,  Ephpughunippul
puuwywindwl  phunpubuwl  dkpluphh buglbuy  Gywuwnky
niuwinnbkph Eynnghwlwi puumpwpulnipuin,
grnuuwppenipyull  wwppkp  ngnpnipnibbkph qupgqugduin:
Zhunwquynid  pugquunnpuwlh  puuwlupgnidp Ghuguunmp
ppulg hupyundwl o widbwgpunpdwl  hupgnid  wnlw
puigpnynidikph YEpugwinp, hunnnil wwhuwin/ng
nwpwdphlbph  hwdugpp gwbgh phyuyidwap b Upguifup
whlkinui phniprui <<Qupdhp gnph>> unknddwian:

Puwbuyp  punkp’ Ephpwdbwpwinipmnit, phwlwl, nniphqd,
hnipwpdwl, pwpwidun], qknughwinipinil, hpwpnih, opikd,
uppnbuypl wnpynip, puquijn

Yu.Aragelyan, G.Petrosyan
TYPOLOGY AND CLASSIFICATION OF
GEOMORPHOLOGICAL MONUMENTS OF THE ARTSAKH
REPUBLIC
At the present time, the scientific-educational and methodological
potential of geomorphological monuments located in the territory of
the Artsakh Republic is less frequently used, it can become a reliable
basis for teaching aids in geology, geomorphology, geography;
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making a significant contribution to the environmental education of
students, the development of various tourist destinations, further
multilateral classification will help to eliminate the gaps in their
design and certification, expand the network of specially protected
areas and create the Red Book of Artsakh.

Key words: geomorphology, nature, tourism, monument, cave,
aesthetics, volcano, waterfall, siphon tubes, bazalt

10. Apakenan, I'. Ilempocan
THIOJIOIHA H KIIACCHDHKALIUA
T'EOMOP®OJIOTHYECKHX TAMATHHKOB PECIIYB/IHKH
APLIAX

B nacmosawee  epemsa  Hayuno-nosHasamenvHvlli U Y4eOHO-
Memoouyeckuti  NOMEHYUanr  2eoMOppONIOcUYECKUX — NAMAMHUKOS,
Haxooswuxca Ha meppumopuu Pecnybnuku Apyax — ucnonvsyemcs
pedice, OH MOdCem Cmamb HaA0ENHCHOU 0CHOBOU OISl Y4eOHbIX NOcoOUll no
2e0n02uu, 2eoMop@onocuU, 3emMie6e0eHUl; BHOCS 3HAUUMENbHbIU BKIA0
8 JKONO2UHECKOe BOCHUMAHUE CMYOEHMOS, pA36umue pa3iuiHbIx
Mypucmu4eckux  HanpasneHuu,  OanbHeuwlds  MHO20CHMOPOHHS
Kaaccugurayus 6ydem cnocob6cmeosams yCmpaHeHuio npoobenos 6 ux
ogopmaeHUU U cepmupurayul, pacuUperuro cemu 0cob0 OXpaHaembix
meppumopuii u cozoanuro Kpacrnot knueu Apyaxa.

Knrouesvie cnoea: ceomopgonozus, npupooHvlil, mypusm, RAMAMHUK,
newjepa, 3CmemuKd, 8yJaKaH, 6000nao, cugox, bazaivm

Usjuwphmid  wbwwwphnpympnitiubph,  pusybu  twb  hpkug
wpdwlnippubpt nt duwdwugubpp  Gpipwqunh  wwppip  Juypbpnud
wigiugunn dwppluig pyYh wdp pugwhuwjnbk] b nhkhbdh dwuhb
ghunnipjutt unp &niy’ nhjpbwghnt widwiunwiny: Zwupght, ph husp dkq
nnip Ejuy hwiiqunh dudwbwl), dupgluig Uks dwup yunwupwind k.
«Ujuntn wyipwt ghntghly b»: @bnkgynipniup juywiunid £ dwpnnt Ynndhg
wnwppbp wunhfwuh jnipugdus jwunpwdntpny, hulj, htyybu hwjnth L,
npuitg hhupp nkjhtdt k:

EhEDh Aubkph  puqUuqutnipjui qnignpnnidp, bpwbg  uUholt
uwhdwbubph wighugnuip juqunid Eot wyju jud wyb mwpuwswopowith
wnwbdtwhwwnlnipnitutpp: puig Uk wnwdtwiunid ki tquljhnipjudp,
wpunuwunynpmipjudp, swthubpny nt qpuysnipjudp tqulh Aukp, npnup
qupiugunid jwd hhwgunid Eu ghunpubphtt puwbg widwiund o
Eppuwdliwpwwljutt hnipupdwutp: Gpjpwdtwpwiwlut hnpwpdwutp
pupnitJws £ Ungl] whwnnmipyjut  Ynnuhg wwhwywbynn ghunwlwd,
wlnpudwiwsnnuljui, ginughwnwljut wpdtp nititgnn, nkihkdbh tquljh
Jud ptwjutt gnyjugnidubipp b ptwnwpwspuyht dukpp {7}:

Upgujuh Zuupuy bwnnipjub gnpénn opkugppnid squ
Epjpuwdliwpwiuljutn hniowpdwtp AlwjEpunudp, uwljuye
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nywnpnipnil E qupdynid «ptnipjut hnipwpdwbbbp» hwuljugnipyuip b
nputg jupqupwbnipyubp [5]:

Cunn UZ wnwpuwéph Lpjpuwdbwputufut wpwtdtwhwwnlnipjniuutph
Epjpwdbwpwtiwlut Bt hwdwpynud hpwppuwsh, wpuwshi,
nbkjunntwlub, hwipwpwbtwlub, hutwpwbwlwl, ¢opwbplhpwpwtwlul,
bhpwyhtt hnipwpdwtbtpp U oqnuljup hwbwénutpp: Uwutwynpuybu
Eppuwdbwpwiwljut hnipwpdwbubp Gt dwbwgjws gudwph  opuyghte
nbnudwubkpp, dhujuwl] phwlut opjtjnnttpp, wyn pynud ghinughunwlu
Juyptpp, punipjut whdknwljbpn blnwntwht, htybku twb dowlnipught
plwnwpuéph  nbqudwubpp htwgnyt §whwuwphbpp  (Ukinwpuh
Swbwwwphh dh &niunp, dwbwlwuwnh , Unpp - Puppwnh hndhn -
NMupunwy,3nphu - Zntinnh Yhpd —Upwpuh hnghwn- Buyphqg), pdusd
hwipu]uypbpp (Cpyppeytptp” uswpbkpy gninh wwpwspnid, Ukhtwbugh b
Yuwduwpnh  Juwuwph, Puywigquljut  uwwywph, wnudh, ,nuljn,
Jhuwpwulwpdtp pwpbph U wy hwbwénubph), hwqugmnin swnkph
ynipwljubpp (Zunpniph, Ywjwpwnh, Zupkpph, Twquishh, Ynquuljuih b
wyjt), hhtt opwugpubtpp (wsku-Shgpuwlbpn, Twpwpwunui, punynp
gbntph unnphtt wwquttpnud,), ptwlwb Gphnypubpp, npntp nkp o
huunugt] opwpwtwlwt ntdhuh wwhwywudwl gonpénwd, nbhtdh b
putwwnwpwésputnh tquyjh dukpp' (Eeukp, dwppwhudpkp, dnpkp, Yhpdhp,
huudwhnyhwntbp, pupwbdwyutph pudpkp, htwgniyt vwnguuywwnnidubtph
pujpuydwt b Yninwlinuduwghtt dukp, Gpipwpuwtwlut dEpjugnidubp,
ognnuljup hwbwénubph Epbhwlnudubp, Epypuwowpdwihtt  Eplnyputph
htwptp, (Eptughtt wwwpwpbpnbph bW Swypkph  juquépubp,
huwpiingwsputp, hmqugnun b wpdtpuynp hubwpwtwlwt opjkljnutph
wnbnunpnipinil, qhwnkph, 18kph, opykdubph, opudpwpubph, nnnnuwnubph,
1Swjutph, phwut opuwebpuuwyhtt hwdwhptbph, obpunijutph b hwupwjh
optph  Epkp, Yhunwuh b wulbkuguit punipjutt wpwudhtt wwppbp’
hpwpnijutkp, ukpdwyppnidubp, pnipubkp, uvhdntiwghtt wnpmipukp, ghnbkph
wlyniupttp, duyntp, puputhubp, duypuyhtt bwgnpnukp, jupunught dutp
(pwpwudwyubp, pupuyputp, dwquptp, genpbp, wnpmnipubp, guljutp b
wyl), quupwpbkp, wpunwunynp wpwbdbwlh tdniptubp b duwgnprubp,
pwpugnnuubp, pupupwthywsputp b wyuf2,3}:

Epipwdbwputiuljui hniowpdwbttpp Jupny tl niubktuy
hwipuybnwljul, nmwpwswopowbwhtt jud mbnujut tywbwlnipmniu’
Judws pwywhywiwlu, ghinughnwlut jud puwljut hwdwihph
sathuhg b opjkjinh wwhwywudwt wpdtphg: 8nipwpwsnip hnipwpdwh
punpny £ hp hwwnnily dup b wbntup:

Znpwpdwth swihubpp npnotint hwdwp wthpwdbion £ Yhpwnty
unnpuljupguut  npnowlh Adbkp'  Epypwdbwpwbwlut  phwnwpusp,
opowi U opklhwnubpny hwgkgws dwpq:  Bpypwdbwpwiwlut
hnipwpdwbtiph wpwbdtmgnidp whwp £ juunwpl] pun dhwpubtwfut
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hwwnlwuhoutph® nbjhtdh duh mmwpp, tpipuwdbwpubujut ptwnwupusp b
wyi: Uy pliygpnid swignud E opjkljnp phwljwi vwhdwiwhwlmd b pun
pupdpnipjui, b pun dwljbpkuh:

Epjpuwdhwpwbwljutt  opjijnntbiph  ud phwlwb  hnipwpdwbubph
nuuuwlupguut  dudwbwl wbthpwdton b twb Swgnidtwpubwlui
Unnbgnid,nphtt twpinppmud . hnupwpdwbubph wnnpunuunidp
nbnuunupnidught b yninnulnidught Alikph: [ hEdnid
Epypudbiwpwiuljut hnipowpdwbtph wnbknunhpphg Lubny
wnwbdbwgnud G nuw) U nbkghnbw) (mwpwdwopowbiwght) wnhwbp:
Stnuluwtubpp  pwdwiynd  Eu  Ynunmwlunughtt  (bwpowEntughty),
wignidughtt (hndunuyhtt b pudpwdll), hwigniguyhtt (hwdniynn b wniip-
gbnmwpbpwbwght), skqnp  (hwppwdwjpuyhtt b dhipnubewght),
Ubklniumgdws (Ynquypt, ququpwyjhl, hoJwspuht) Aliknh:
Swpwswopowiughtt nhwht B puuynid gdwghtt b wptwjwyhtt mhwbpp:

Puwlwb hnipwpdwbttph puwdwidwt gjjuwynp swthwthop hwdwpynid
bt gqbinkgynipmitp (ginughnuut hwnluthyp) b hwipnipjut hwdwp
ghtnwjwt htnwppppnipniup:

OEhEdp  piwlui b dowlnipuyghtt  dwnwbgnipjub  opjklnubtph
hudwlupgnmid juunwpnud E dh pwtth gnpswpnyputp’ ywownwdniupught,
wdpuwohtiwul, Swpunupuy binw-phttwpupulul, nklpbkwughnt-
qpnuwppguwyhu{4}:

Epjpwdbwputiwjut hnpwpdwttbph  wpwbdtugdwtt  hwdwp
Yhpwrynmid  k nkhtdh  Jwuhtt  ghumipniuutbph dkpnnhluwgh
wupnnonipniup  (Auwswihwlwb, Swgmdtwpwbwlubt, wwndwlub):
0EhEDh  ghinughunnwlwt  JEpnisnipjut dbpnnutph hbEppuluinipjut
Wwlnudp  dywlnipw-nruwpwidwt tyuwwnwlng wu  jud wb
qpuysnipjull wunhdwth wwpqnda E, tpwbg sdwquwtt L wwphph
pugwhwjnnidp:

Cpjpwpwbtwjutt hnvpwpdwbtbph gnuuyujut wpwtdbwhwn-
Ynipiniutpp, wyp pynud tpuwtg juwp dupguyht pujupdw b jhpundwb
wqqujh-wqqugpuljut  mwppbpmipnittiph - hbn jupnn £ puntuyg
Epypuwdbwpwiwljut hblnwgnunipniuitph hwnntly phdw:

bPuswbu b  wy  dpwlmpuyhtt n1  puwlut  hnpwpdwbtbtpp,
Epypwdbwpwbwluwt  opjknutpp  Jupkh E pwdwbbk] wbndwy,
windwnipjudp qpudhs b wyju  jud wb  Epjpwdbwupubuljui
puwwnnwpwsph mhuwhly Enjuyht nbjhtdh, vwntwdwihpuwjhtt hwdwhp dukph
b wyp

NEhEDh nmEnuunupnidwght dukpp wnwetwljupg nkn Eu qpuntgunid
Epjpudlwpwtwljutt  hnipwpdwbttph  dwpwiquut  gnpénid:  YIpwlp
puquunbuwl] dujpujhtt hnnUwhwpdwb dbwgnpnubp &b, jpudwhnghwnttp
(Zntunwnh, Luh, Inunjunth, Ywpwinugh, Ouppwnh b wyb),
gbwnwhnyhunutph wunbkgbnbtn hwndusubp(Qunh, , vwskuh, Guupunh,



Plalpuls glunnyoym bty [EENEGB

bup dwuh, Inunjunth), pupdp (Enutiph Ejquowughnt ntjhtdh dutip (Unwyh,
Mipnuwnjul, Uhawphph [Entwonpwibpnud, Ujniuhph
pupdpujuinulnid{6}:

ULs pyny bpypuwdbwpwiwljut hntpwpdwiutbp wnwowgunid Lu dwynkp,
gbintph withtphtt phwlwt dbEpyugnidubp, hul (Eeubkph jwbebkpht
ququplbphtt’ duypwjht dbwgnprubp (Uwudwpp), pupk yputkp (U 18Eph
Unwn), ohjpwbw  (upwbuwyp  (Erbwququp(Uniuwbtwug  (Eeubpnud,
Unwjuwpnid, inpowtwpbpnnid): Upwtp hhwugunid, qupdwugunid Eu hpkug
swthubpny b wpunwunynp mpjuuunljEpttpny:

Zpuuwniphs L bwlb  ghnuunbuph)  hpwppuughtt  phhkdp’  Ujniuhph
bpwppughtt  pupdpujutnuljh  wpbbput  bhwndwénid  (Puwpwpwunh
hmupu-wplbdninpp b Cwhnmudjuwth  oppwth  hwpwy-wpbuninpp),
huwnjuwbu btpk tpwbg hbkn hwinbu Eu  qujhu  hpwppwght
nutp(hopowiwmuwn-3549d, Onniy-3582d, , Unuhtop-3335uU, Uwnguijh-
3433d, Pwpwiws-3344d, Ohstntwpwpp-3183u, Uhwuwpp-34064), jwujuyhtu
hnuptp(Cwhnidjutth opowtth hwpwy wplbdnyut b Lwpwpwunh oppwth
hjntuhu  wpbdnyutt  dwubpnud), uynitwdl wigkqhnw-puqupnught

gnyugnidubp(Pwupjudwun  punwph uUnw, Guppwrh Yhptwquyunnd,
zuptppnid), juduyht judwpubp(Pupjudwn punupnid), yhinnt jujuibkp
(Unkthwbwltpn Uwgh Judnipoh unw, Znitnnh Yhpdmd, Thuwgnpmid
dhtislh 1d wnpwdwgdny punpnp wbowwnnidubp, dhohtt jnipuyh hwuwlh
otptnwudpnid, npnup wnwewgh] L 168-165Ujt mmwuph wnwy), jwyjuwyht
thiJuspttp (U 18Eph dnwn), pniubjutp (Umniuhph pupdpudutngulnid):

Udtih owwn hwdwpuynn uypbp b gununid hwtipwjhtt wnpnipttpt no
obpUnijubpp(Cryuth, 2nuwph, Ykphtt b Ukppht Qbpdwenptph swpp,
Uwntthwbwlbpnh, Snidhh, Lnjuwnwyh, Fippwdnph, Zulh, Munwpuh b
wy): Unwybjwybu dké hbwmwppppnipnit kb tbhpluwyjuginid hwtpwjht
uhdntiuyhtt wnpmiputipp (Wkpphtt QEpdwenip):

Upgujuh nnupwspmd jupnn i hbnmwppppnipinit tbpljuyugt) Skphu
oyjhwunuh nkgptuhuyh b Ywuwhg éndh wpwbugpbuhwtph htwpkpp,
npnup wydd b npnp nbnbpnud wuwhwywidws tu: Yt twb htwgnyt [duyghte
tunuwédputph  hbkwpkp  Puwppwnh, wskuh.Ywupliweh, Zwlwphh
gnquynpnipjntbttpnud:

Pupdp (Entughtt opowttbpnid (Unwdwuwp, dpnuwnjub, Uhiwuphp,
Untuwbtwg) wwhwwidl] Eu  soppnppujutt . vwnguuywwnnidutph
Eyqunwghnt b Ynunwlnudwhtt nkjhtbh dubkpn:

Upgujunid ks wmwpwsp b qpunbginid wgytt Bpipwdbwputulut
hnipwpdwuttpp, npnup wnwewgdwdp wupnwlwt b Jupunht: Ipubp
dwqupubtp kb, dusputp, dgEnpkp, Juwpunuwhtt 1 dekp b wygle
Epjpwdbwputiwljut hnipwpdwubph dbe hwwnnil] nbn tu qpunbgunid
Ypwpwptph b ngnnuhwnutph dbe gnjuguéd jupuwnwghtt pupwbdwyubkpp’
nipophtiw) phwjut pwbqupuuttpp{1}:
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Lupwpwnh oppwth wplbdwnjwi tpljuyupny, Unudun b Zulwph glnkpp
wowthiyw  dwumd, dphn-ybngilymtt hwuwlh tnijup  hpwphwshu
tunwsépubpnid  (NMnowpkpnh  hwuwlh) wwpwsduws bLu  puquuphy
hunnnsubp, pupuwypttp, npnip hbnwquynid Jkpudowljdty ko twlb dwpnne
ynnuhg (fhny):

Cwhnudjumth opowth jwywhnupbpnid hwdwpwmlh btu hwinhwynd
wjught - Yntnwljuuhtt | pwpwbdwdubp® wwpnipqus  wynibwdh
puqunubpny:

Epljpuwdhwpwbiwljut hnipwpdwutphtt o Jbpwpbpynid twb htwgnyy
hwiupwduypbpp, npnup pYk] B hwbph wwowpubph uwwywndwb, ny
owhwytwn (hubnt b wy] wuwndwnutph htnbwtpny: Npny hbwnwgnunnnutp
quunud ki, np dwpnnt §nnuhg unbtnddws ntijhtdh dubpp Jupnn G hwuntu
qu] npybu Eppuwdbwpwiwlut hnpwpdwbtbp, shwyws npubp pwljui
skt (Ukhdwtuygh Juwwph, Qupnutwokuh wnudh hpwpwph, Zht Bwunkph
Cpyppytntpp, Uwpquwptth, Owyninhh, Uniphptuh hujwinwljut uwuph,
Qwqupwhnnh b Zkphtph  $Eqhnh,  pwquuphy  dwpdwpught
hwiupwduyptp, Ypwpwpuwyhtt pnduwpubitp, wjwquyhwiptp b qhwyuph
hwupwuypkp:

ZEnwppppmipnit kb ukpuyugunid  twb Uy &eph b Ujpniuhph
pupdpuuinulijh pwpwugpnuubph Ypu twptunuput dwupgnt Ynndhg
thnpugpws whnpngihpubpp” wydkwgpbpp:

Puquuphy tpipudbwpwtului hnipupdwubp untnéyt) tu phulju
wnngtutbphg, npntp unnpuwpudwtynid u ubpshtt b wpnwshu swquwb
hniowpdwubph:

NEhESh phEyplwghnt hwwnlnipjniuitphg Juplnp wnkn b qpunbtgunid
Equljhnipniup: Ujn hwwnlnipniup punpny £ nkjhbkbh wnwbdht fud
hwdwihp Albkph, npnup oppwyyuwnp Umiu Adukphg wwppbipymd  Gu
Jupniguépny Jud Abwpwbwljut nt dbwswthwlwb  punipwugpbpny:
Snipwpwignip mwpwéwopowinid Jupkih k qunubk) kquih dlubkp, wyuhpt
wnbnuljut hnpwpdwbttp (Uwpuwlbpnh, Uunnuotuh, Unwewdnph,
Zupuwyh, Uwpuwigh Awjuwthyu huwndwsh PRudn
Julynuunppibtpp, Cwpnniint - ppowbinid. vuqupuywb — thnh,Ugnjup
puwpwduyh ppuwnud Juqph, nugknemniph, pupwdwyuyhtt wpgh, hulju
tnotipnith b wy Yhuguuhubph ppwén dbwgnppubppl, nignnpny wuwwnbkpny
huudwhnyhwnttpp, mipunbuwy pwpwudwyubpp, nkljunntwlub

huqqusputipt nt dwyptpp, wbwupnghdubpp b wyn), npnup Yubdwguku
nkipbkwghntt hpuwwynipwpp:

YQuplnp hkwnwppppnipinit jupnn kb ubpluyugub] nkjhbdh twbn dukpp
(&quunph pupwtdun}h (Lnp Uwpunu) dnwin guninnn jpupwpbph peguyht
Altpp, Uwdpnn puph pupwbudwyuyht «dupquphwntbpp» b wy n){8}:

Upgujuh Zuipuy bwnnipjub wnwpwdph Epypuwdbwpwbwlub
hntowpdwbttph huuwuliuwt ghnwdwtwynnujut b nunmdbwuguu-
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wnhwpwljswjut htwpuwynp ubpnidp ubpluynidu phy £ gniswdynud, dhisntn
wyu upnn E hniuwh hhdp nuntug tpjpuputinipeinit, Epjpudbwpuinipenil,
Epypughnnipnit wnwpuibph quuwjuindut phnnqujut dkntwnplh,
Fuybu tyuwunk] qpupnguljutubph Eynnghujut nuunhwpwlnipyuip b
qenuwppenipjull  wiwppkp  mugnoipnibibph qupqugdwip:  Zknwquynid
Eppwdbwpwtiujut - hnpwpdwuttph  puquuinniuih  guuwulwupgnudp
Juyuwuwnh ppuig hwydundwt b wbdtwgpuynpdwt  hwpgnid - wnljw
paugpnnnidubph yEpugdwt, hwwnntl] wwhywiygnn nmwpwspubph hwdwhp
guugh punujudwip b Upgwjuh wulbiqub  pumipjut Ywpdhp  gpph
unbnddwup{8}:

Lintughtt  (wpwpwnh Zwipuybunmput Ywowjupniput - 2011
pYuluh ghljntdptph 30-h phy 1053 npnpdwdp hwunungty kL2 punipyut
hnipwpdwtinbph gulp{5}: Swuluwih Yhutp JEpnhhojuy Epypudbwputuljut
nnno hnipwpdwubkp pingplythtt wyn guulynid:
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Fnyukph wuwonwwbnipini

Updwniy ULPULEL3UL
gmipuwnbnbkuwllul ghunnipnibbbph pllhwdn:, wyjuqg puuwinug
Cniphh nbkinnghwwl hwduyuupubh gninuunbnbuwmlui pulniynkn

U. 96419300
Cniphh nkuinnghwlul hwduyuwpul

LALBULAR QUUUUSIRULELD BT
GhrurrdN) MU3RUISEP

UbhLQNSLEL'p UNBNARLUYESNRP3IPLL
Ulr8UNP ZUULLUNESNRP3UL
ZUrrud4usrushu 1SNk

n0U3UTLLE NRU

Unpgwuph hropulghidwpulpul wupdwhblpp dibqualugh bwuwnonuninp ki
Inblilnt Dulmyenub i pupdp phpph wnwgdwd hunkwp, wwlugh plpphb
qquuh  Ynpnoen Bh owuenbuwmnnd dh owpp ffuuuwannmblp,  npnbg
quipquigiull wnwhdinuhuwanlpyeniblibpp Upguiunid nlmliu punjupun
nmunmdlnuuppfud kG, wgn  pulp wuenbunony  Ghpounyng - wugpuph
dpongummubliph  wyppynmbunflnnyepilp  pupdp sE: Guwhouggnpwdpul-
hwbuupglyhs dhongumnufilph dnih fpu dbp hnndhg impduplpud dp
oupp hlwklpnnudpuphghniilph hwpnpnulpul upulpodilph nwpplpul bl
wiwyuhmfly ki pupdp Ylitnnupwibnulpul I wbunkulpul
wpym lnuflnnyeynil, nph B wowpwplnd Eap  Gobkim Duwdmgeajunlp
qrumny Glpllplibphis:

Puwlugh punkp — nbkhh, phpp, Byemnughll hlmwqminnyam i,
quunipalibn, hpueyaln, yinuufudniyapul wnanhtwi, prlfouphlhliuanilnp,
upulpidbilep,  hlbnoupwilboulpul  wpgndbouflannygeymb,  wbonlaoulpulh
wpynLbunflnnyeynil:

A.Apakenan, M. I'eeopxan

DODPEKTHBHOCTb PA3JIHYHbIX CPE/ICTB 5OPbbbBI C

BPEJTUTEJIAMH I'PAHATA B YCIOBHAX PABHHHHOH

30HbI APIIAXA

Housenno-knumamuueckue yciosus Apyaxa 6raconpusmuvl  OJis
BLIPAUIUBAHUST U NOJYYEHUS. BbICOKOU YPOJUCAUHOCU SPAHAMOBHIX
depegves, HO nomepu ypocds, RPUYUHAMU KOMOPBIX SENAOMCSA psio
napasumos, usu ocobenocmu pazeumus 8 Apyaxa ewje He uzyuenvl u no
omou npuuune 3PPexmueHocms npumeHsemvlx 011 60pbObl ¢ HUMU
negvicoxas. Ha ¢hone mpoguraxmuueckux mep no npedynpexncoenuio,
B8APUAHMbBI NOCAEO08AMENbHLIX NPUBUINULL PSAOA UCEKMPO-AKAPUYUOOS,
UCTIBIMBIBACMBIX HAMU, 00ecneyusaiom 6blCOKVIO 3IppeKkmusHocmo,
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Komopas npediazaemcsi 05t hpepmepos,3aHUMAIWUXCS BbIPAUJUBAHUEM
2PAHAMOBBLIX 0EPEBbES.

Kniouesvie cnosa: cpanamosoe O0epeso, ypoicai, — MapupymHule
06cnedo6anus,  KOJIOHUU,  O2HEGUKA,  CMENeHb  NOBPENCOeHUs],
necmuyuobl, obpvicKusanue, buonozuueckas  pgexmuenocmo,
9KOHOMUYecKas 3¢pexmusHocmo.

A.Aragelyan, M.Gevorgyan
THE EFFEKTIVENESS OF THE
FIGHT AGAINST POMEGRANATES PEST UNDER THE
CONDITIONS OF ARTSHAKH’S LOWLAND ZONE

Artskakh’s soil and climatic conditions are quite favorable for
pomegranate cultivation and high crop yields. However, a number of
pests are causing considerable reduction in yields in Artshakh the
peculiarities of pest spread have not been studied yet, so the
effektiveness of measures taken is not too big. On the background of
precautionary measures a number of consecutive isect-acaricide
injection options tested by us provide high performance, wich is offered
to farmers engaged in cultivation of pomegranate.
Keywords: pomegranate tree, crop, route surveys, colonies, encrypted,
degree of clamage pests, pesticides, biological efficiency, economic
efficiency.

LEMruoNkE3NkL

Upgujunid tpwtt nbtjuppubph Juwuwwnniibpp juhun puquuqui tu
hpkug mbuwlughtt juquny b Jowuwupmpjudp, hwnljuwbu wsph Eu
pujunid unkunmt hpwphptn-yunuitpp b Yhép, npnug hwugpus Juwup
Ubks swithtph E hwutnd: Updwés Juwuwnniubph wbuwlughtt juquh
qupqugduwt  wpwbdtwhwwnlnipniuutph  hhdwt  Jpu  wuwjpwph
wpynitwybn vhgngunnidubph dowlnidp dudwtwljh hpudwjwlwit t:

L3N B9 UGENTT

Utp hbnwgnunipnitubph tguuwlt tp U2 Uulybkpwih opowth
Nbnuuwuwp hwdwjuph  wuydwbiubpnid  nundbwuhpl] unbum
Juwuwwnnitbph mbuwujhtt juqdp, nwpusjusnipniut nt wnwewnpky
wujpwph hwdwhp vhgngunnidubph wpgynitwdbn nwppbpulubp:

Juwuwwnnitbph  nwpwsJuénipniip  wwpgbnt hwdwp  hwdwjuph
unubtnt  wjghubpnid qupbwbp, wdpwip b wptwbp wwppbpwpwp
Junwpty b hkinugnunmpymbtbp bppniquhl Ukpngny: Zknugqnuty ko
duntph Juwujwsd  opqububkpp, hwyduwpdl; Eu  Juwuwwnniubph
hwpulyuljubpp, ddbpp, phphnubkpp, hwuntt dhpwnbbpp  npnohsibpm]
nbuwljuyhtt juqup yupgbnt tyuwnwlny [1;3;4]:

Quipqugdwtt wwppkp thnybpnd quignn  Juwuwnniubph  pwbwlh
hwoquwonudp (hpwphptrutp) Juunwpdl] t poyuh Jpu wnwbdtwugus
wnwbdht gnintph Jpue Npnoyk) L poyuh jud tpuw wnwdht opquiittiph
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Juwujuénipyutt wunhdwip quwhwndwt 6 pujyuyhtt vwingnulny: Lnyh
uwunnuiny b npnoyby £ qupniputpny hwinbku tinn Juwuwwnniubpny
Jupuljuwsdnipjut wmunhdwup (1Y, nuljtplhl, ngkp)[1]:

Unlukunt  Juwuwwnniubph pbd twjupwtt  phdhwlwmt  wuypwph
thnpdwpnudbpp’ wolwtp' injidpbph wpweht nwubiopyulhi, Junwpyby
k. vwhnwpwlut hwwnnudutp, gt b wygnig hknwgdt] i hhduing b
hmwiqupny &ninbpp: Hjunbdpiph wpweohtt tnwutiopjuynid vhgowpuyght
nwpwémpniuubpp  thpupkgdl; Bu, wwyw  unphg  Juuwpdlp Bl
uwthnwpwljutt  hwwnnidubp: Uwpnh wpwehtt U hmthuh  Eppnpn
nwubopjuljutpnid  Unjuwjuninughtt - poniuwubtnipiniin nyuswmghbinu
tyuwwnwlny wygnt dhopwpuwjhtt nupwsdnipnibubpnud juwnwpdty b uwnp
Jup: Quptwbp' ponpnoubpp ninskint  opowtnid  (wwpphih  wnweht
nwubopjul)), twhwqgniynnujwtt ywuypup £ juquulbpydt] untbino
hhquunnmpniuutph’ pnup b wunuyhtt hundwb pid uynp (0,2)/hw) b
nnuwuq (0,141/hw) dnitughghnutipny: Ujgnud opnudubpp juwnwpydl) Bu 4
wiquu’ hnithuh wnwyeht, hnijhuh Eplipnpn, ognuininuh wnwehti i Lppnpy
wnwubopjuljutpnid:

Upgujuh hwppwdwjpuwhtt gnnnt® Abpuuuwp hwdwjuph unbbktune 5
nwpbkjut  wygnud  2015-2017pp-ht - wgpnunbuthfulut  Jipp  tpdus
Uhongunnidubph $nuh Jpu Fninow huyljuljwb unpnp 10-wljut pnyubiph
ypw  thnpdwpldl; b huubkljunwlwphghnubph  [2]  hwenppuljwt
upuljnudubtiph snpu muppbpufjutp’ Epkpujut Ypjunnnipniuubpny.

I mwppbpwlj-unnnighs® upulnidutp skt juwnwpyb,

II mwppbpuly- yuwnwpyty k4 upulnud. 1-hup’ FP-58 VE (2 1/hw), 2-pyp’
wnwjunwp E (0,6)/hw), 3-pn upuljnud” odwyp WE (1,5 1/hw), 4-pn upuljnud®
Ynudhnnp %2 (0,14q/hw),

OI wwppbpuly- Yuwuwpdlp b 4 upulnud. 1-hup' Ynubhgnp Q22
(0,14g/hw), 2-pyp° Ynudbhnnp %2 (0,14g/hw), 3-pn upulynid’ Ynudbhnnp L2
(0,1yg/hw), 4-pn upulynd’ Ynudhnnp 212 (0,14g/hw),

IV nnuppbpul- Juunwpyt) k4 upulynud. 1-hup’ dnupkghny ME (1,51/hw),
2-pyp’ £P-58 IE (2 (/hw), 3-pyp’ Ynudhngnp 272 (0,14g/hw), 4-pnp’
wnwjunwp WE (0,6)/hw):

dhgbnnwughwh pupwugpnid  Juwunnmitph pgbid  wpwehtt  upulnidp
Juunwpdl] Lt dwghuh 10-ht' tntbunt  wbkplwpnnpnoutph  puigybnu
opowtnid, putih np wju opowtinid wmbnh k nmubkund untubtnt hpuphptn-
wunulitph quuqusught prhspp: Gpypnpgp junwpdty © hogpup 12-pt
wuwhuptppbph pwihytnig htwn, tppopgp®  hnhup 30-pu, snppnpy
upuljnudp’ ognuwnnuh 18-hti: Upulnidubpp Juunwpybty i O49S-1B dwljithoh
npuljnnpupwng upuljhsny:

FPippuwhwwph dwudwbwl] jpipwpwbsimip Yplunnnipniunid npnoyty &

dwnkph pkppp, hwodunpldt; E wwppbpuwlh dhohtip, wjunihbunl
JtpwhwoJuplt] E hEjuwph hwoyny: Unwbdhtu-wnwtdhtt Yondbkp tu
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dwnbkph wnnne (wypwupuyhly) b Juwudws (ny wypwbpuwyht) wuninukpp,
npnoyl] b wuninubph  Juwujwénipniip b pottwphdhlunttph
JEtuwpwtwujut wpymibtwbnmpniup: Bipph wdjuwjukpp nhuybpuhnt
wlwhgh dkpnyny Gupwplyt) b Jhdujugpulju dpwljdwi [1]:

26SULNSNhE3NPLLELD UM8SNARLLLET

2015-2017pp. dtp Ynnuhg ppwjubugués nrunidbwuhpnipmnibiubph
wpyniipnid - wupqdl]p E np unbktme  wyghtbpnid  hhdbwlwbnid
nwpwows ku 7 mbuwlh Juwuwwnniubp® untkune hpwphpin-wyunulbkp -
Euzophera punicaella Mooze., unutunt {Yh& — Aphis punicae, ohpduntiughti
uy hnnwluplhly -Dialeurodes citri, Unduwnnlh npnwb —
Pseudococcus comstocki K., Gnhkint wpq- Fenuipalpus punicae Baker.,
unynpuljut vwuppudwt whq- Zetranychus urticae, wyyinuuaniukph gnpo
wnhq - Bryobia redikorzevi Reck.:

Lnutunitt hwdbdwwnwpup dks Juuu bt wuwdwnnid hpuphptn-
wunuibpp, wyuw unttunt (yhdp b okpdwwnbughtt uyhwnwluplhyp:
Unukunt hpuphpbn-yunuibph nmwpwéjwsdnipniup 2015p.-ht twuppbp
unputph Unn Yuquby £ 68,4-85,9%, 2016p.-hu 67,3-85,3%, hulj 2017p.-hit’
70,0-85,8%: Uw jununid k wyt dwuht, np Juwuwwnnith nwpudjusnipju
Jpw Uks wmqpbgnipnit Gu pnnunid wnbknutph fihdwyujut gquydwuubpp:
Zbknmwgqnunjus ninow huyjuljut, dnynow wnpphowtwljut, Ukjuu b
Mmipht  unpunbphg hpwphpbn-wunuijtpny Juwuduwénipjut wnwybky
pwnpdp gnigwuhy b qpuugyt] $nynow wnpphowmtwljut (85,3-86,3%), muyw
Qynunow huyuljui (83,9-85,3%) unpunbph unwn: Pulj [kniphtt b Ukjuu
unpunbph Juwujwédnipiniup 2015-2017pp. Uhohtt indjujubpny nuwnwuyby k
68,7-69,5%-h uwhdwutbpnid:

Lhihwjut wuwypwph thopdwupynudubph 02015-2017ppel wpyniupnd
wwpqykp £ np o unnighy nwppipuymd hpuphptn-uunuftpng
Juwudwdmpniip uquty L 73,1%, unukunt (yhdny b obpdwmntiwght
uyhnwluplhlng phwljbgfusnipmiip huduyunwuwbwpup 49,0% b
31,6% (wny. 1): Bpypnpny wwppbpwlnud, npnkn wnwehtt upulnudp
Juunwupyl) £ £P-58 unp-ny, wmyw wnwpunup (0,6/hw), oduyp (1,5 /hw),
Ynudbphngnp  (0,1yg/hw) hwonppulwinipjudp, unubkunt  hpwuphptn-
wunuybkpny wuninubph Juwudwbnipmiip Juqdbkp £ 26,1%, unubuno
yh&ny b obhpdwwnbuyghtt  uyhunwlwuplhyny puwltgubnipmniup’
huwdwywunwupwbwpup  17,9% b 8,1%: Yhpwnwéd hwonppuljut
upunudubph  wwppbpulp  hwdbdwwnwpwp  pwpdp  JEuuwpwbwlub
wpynitwybnnipemnit B wywhnyl) obkpdwntiughtt uyhunwluplhlh, wygw
hpwphptn-yunuijtph b tnukunt |Yyhdh pid: Uju wwppbpulnid wnnng
pbppp Juqul) E 60,1g/hw, uwnnighsh 7,2g-h phudwg, jud ghpuquigking
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52,9g/hw-ny, hull Juwuws pkppp’ 30,1g/hw, npp unnighsh hwdbdwwn
wuwlwu £ wybkih pwl Eplnt wbqud (69,2g/hw):

Cppnpny wiwppbpwlnud, npnbn 4 upulnudubpt b uuwpdbp Bu
Ynudhnynp (0,1§g/hw) ywuwnpwuwnnilny, wenne phppp Juqul) L 67,4g/hw,
Juwugwép'  20,0g/hw: Cunhwunip phppp uwnnighshtt ghpuquigk; k
11,6g/hwi-ny:

2nppnpn muppbhpulnd qquihnpbt tjuqby £ upquwsd Juwuwnniubpny
Juwudwénipju b phuljigwénipjutt nnlnup, hpwphpbin-yunultph dnn
Juqubng  18,0%, untktint (Jpgh  dUnnt 16,7%, oLpuwntuyght
uy hnnwluplhlfh dnn® 3,1%: Updwés wuwwnpwuwnnijubph hwonppuljut
upunudutpp, h  hwdbdwwn  dnuu wwppbpufubph, wdbkbwpwpdp
JEiuwpwtwjut wppynibwdbinmpmiut Bo wywhndty (66,0-90,2%): Uju
nwppipulnid wenne phppp Yuquty k82,6 g/hw, huly Juwujwsp' 9,5g/hw’
punhwinip phipph gnigwithony ghpwquigking uwnnighsht 15,7g/hw-nd,
wyuhtipl wbjh Uk swthny, pwb 2-py b 3-pyy wwpppuljubpp:

Unniuwl 1
‘Lnukunt Juwuwnniubkph nid jhpunduws pnibiwphdhjuwnutph
JEuuwpwiwlut wpynitwybwnnipniup b wgpbgnipmniup pippunynipju
Ypuw (2015-2017pp.)

Swpphpuljn B Ghuwpwhwlui Ptppuwnynipntu
=
Epp 3 _ wpniiuy knnipn 8 ;}
=R 0
—_ & E tup, % gh g
g 9 4 -~ =1
[=E) po) - A3
A3 =1 ©, =3 =
=5 = g = = 5
32 o = = - =
£ & & g e | = = = =
R tE | B | = g 2
g2 B | 28| = s = < <
= g2 | B S = O > | 2
= B — 52| 7 S| g | = = S
£2 5 |25 3 15 |E |5 |2 |2
TERE IR R AR R
2= | 22085 |2 |3 -
= ©, P} —l
1 |5E|f |E |2 g |2
. S = g |
~ £ 5 B 2 2 ~N
= 5 =
NG = of ‘| =
1 Uuwinighy 73,1 | 49,0 31,6 - - 72 | 69,2 | 76,4 -
2 | RP-58 ME 26,1 | 17,9 8,1 643 | 63,4 | 743 | 60,1 | 30,1 | 90,2 | 13,8
(2 1/hw),
wnwjunwpfu
E (0,61/hw),
odwyp IVE
(1,5 1/hw),
Yntdhynn
Q%2
(0,11yq/hw)

3 | ynuphnnp 29| 186 | 96 | 687 | 620696 | 674 | 206 | 880 | 11,6
53 %4




Ll ghinmpami hlip R0
(0,14g/hw),
Yntphrnp
Q02
(0,14g/hw),
3ynuphnynp
Q2
(0,14g/hw),
Yntphynp
Q02
(0,14g/hw),
$nupkghn 180 | 167 | 31 | 753 | 650 | 902 | 826 | 95 [ 921 | 157
IuE (1,51/hw),
£P-58 vk
2 yhw),
Ynuphnnp
Q2
(0,14g/hw),
wnuunun
IVE: (0,6/hw)
Unniuwly 2
‘Unukunt Juwmuwwnniubph nbd Yhpungwsd wuypwph dhongubph
nunbuwjut wpynibtwybnnipniup Upguhih huppwuyupught gninne
wuydwutbpnid
(2015-2017p70.)
i = |3
wpdbpp & 2 S| o
(hwqnpund) | & i—’; gé &
= = = =)
=1 S o <=
o 2 = 85| 2
= = | o - & | Sa
2 = |£% | €% | 55| E2
o 5 |2 |3E 2% |5§|ZE
N E = = 2 o T 25|32
L = % 5 3 & 3 ='g | & 3
£ o E ) ES g | ==
3 = = pe) g e —
n =1 =] 3 =] =
& E = 3 == | B
8 =] [S2] <= g2
= |2 5 | 5Z|E
= = 3 )
) % E} [=1]
3
N
1 Uwnighy' wnwbg upuljdwit 360 1730 2090 ) ) )
Pb-58 unp (21/hw),
5 | Wuuinwp (0,6/hw), ol
(1,5 1/hw), 3005 | 7525 | 37575 | 16675 | 457,7 | 12098
Ynubhnnp (0,14g/hw)
3 | Yntdhnnp (0,14¢/hw),
ynuphnnp (0,14q/hw), | 3370 | 515 | 3885 1725 | 4134 | 13816
Ynudhnnp (0.14yg/hw),
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Yntppynp (0,14g/hw),
$nuptighny (1,5/hw), RP-58
4 | tnp (2 yhw), Unudhnnp
(0,14g/hw), nuwuinupn
(0,61/hu)

4130 237,5 4367,5 2277,5 514,3 1763,2

Npnoyk £ twl Yhpunwsd phupujut wuwypuph dhongunnidutph
nunbuwljut wpynibwybnnipniup, nph wpynibpubpp thkpuyugus tu
wry. 2-nud: Zwpdwpllp Bup jpugnighy pipph  ppwgnidhg unwugdus
gwhnypp Thw-h hwpyny: Uy tywwnwyny jpugnighy pipph hpugnudhg
unwgywé hwybjjuy hwunyphg hwik] Gup jpugnighs phpph unwugdwb
hwdwp Juunwpgws punhwinip dSwhubpp: Zudwdw)t wy). 2-h ndjuukph
Epypnpny  wwppbkpulnd uwnwgyl] £ 1209,8 hwqup ppud, Eppnpy
nwppbpulnid’ 1381,6 hwq. npud, snppnpny nuppbpulnd 1763,02 hug.
npwd pugnighy puthniyp:

Ujuyhuny wnpwybl] pwpdp nmbnbuwlut wppynibwydbnnipmnit u
wuwhnt] thnpdh snppnpy,  wyinthbnb bppopn,  www  EpYpopn
wnwppbpwlutpp, npp uydwiwynpjws £ unugqus wypwipwhtt pipph
hwybdwdp:

Earuyusnkhe3NkLLEE

1. Uz-u hwppwjuwjpuyhtt gnunid untubunit hhdbwwind Juwunid
Et hbunlyw) Juwuwwnniubpp®  unbbtnt hpwphpbe-gunuytp - Euzopera
punicaella Mooze., unukunr (Jhd - Aphis punicae, otpUwwntught

uy hnwwlwplhly -Dialeurodes citri., ntkini whq- Fenuipalpus punicae Baker.,
Unduwnnlh npnwb - Pseudococcus comstocki K., unynpuljult vwpnuwbdwi
wnhq — Zetranychus urticae, upnnquunniubnh qnpy nhq - Bryobia redikorzevi
Reck.:

2.Unuyt] Juuwiquynp b Jowowup Jowuunnit ntbund
hpwphptn-wunultpt £ (Euzopera punicaella Mooze.):

3.Ugpnunbjuthjulwt  dhgngupnidubph  $nuh  Jpuw  unbkum
Juwuwwnniutph gid thnpdupyués poitwphdhjunttph  hwenppuljut
upulnudubpp wwwhnybty tl 62,0-90,2% JEuuwpwbwlut
wpynibwybnnipniie

4. zudbdwnwpup pupdp JEluwpwbwjut wppynibwdbnnipnit |
wwwhnybk) $nupkghn (1,51/hw), £P-58 tunp (2 1/hw), Ynudhnnp (0,14g/hw),
nwjunwp (0,6;/hw) hwonpnuljwt upuynidubph mwppkpwlp, npp tptkune
hpwphptn-yunuljtph ghd wywhnyby £ 75,3%, unutunt (h&h gid™ 66,0%,
ohipdwwnbuyhtt  vyhwnwlwplhlh  pbd’ 90,2%  Yhtuwpwiuwlut
wpynitwybnnipmni: Uju mmuppbpulmd unwgyl) £ 92,1g/hw phpp, npp
uwnnighshtt gkpugugl k 15,7g/hw-ny:
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5. ®npdwplyyws pnpp Eplkp wwppbpulubtpt k) gmgupbpl] Gu
nunbuwljut  pupdp wpynibwybnnipinil, vwluyb snppnpn muppkpuljp
wywsd gnigwuhony ghpwquigk] b niumdbwuhpynn wwppbpulukpht
(1763,2 hwgq. npud jpugnighs pwhnip), npp wuydwiwynpjws L unugus
wypwipwyht pipph hwybpdwdp:
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<82 631 —413 -4
Fnyukph wupwnwwbnipinti

Qhnpgh 2UGAL3UL
3.q.12

U.UrNA3UL
Cniphh wnbjulninghwlwb hwduyumpui

LLULUSOULSELPNRE3NRLL YUY UO |
LUBY 201k USCORUSNRUSPS

Wighp L gpifly Upgufuh plpl jujwhnybponnd imphugud b juy
uwnpniunnipw nibkgnn hnnkpnid npnoky opwpuihwlighyinteul
wpuwgnipnilp: Muwpqyly L np whly  hnppwgus hnpkpnid
wnwghll dundnud onipp punhwbgly F 97, wyuplpl' 150 sunn,
pwl whiy hnnkpnid:

Eplhpnpg nuppkpulnid winugyws vinpninnipuyhli Angbpnid
wpuighl dundnid pnipp punhwbgly F 16Ud, hul hlupkgyws uygn
inyyl hngnud potmd F: Cunn U4, Uumnwgnip 1500 b unjkh
opwpunhwlgkiinipini i nibkgnn hnnkpp nsynid B dpowly, 50 -
hg guépp” Junn hnpkp:

FPubuyh punkp — hng, onip, opwpwihwiglbihnipmil, hiupkgnid,
Junp, dwlbEpkuuyhl, punhwignid, Swpunid, dwd, dpjhdlunp,

Upifpfanp

I'.Axonan, A. Mxoan
BO/IOIIPOHHIIAEMOCTb I104YB B 3ABUCHMOCTH
OT CTPYKTYPbI

Booonponuyaemocms  nousvt  onpeoeasin  H. A.  Kauuncxuil.
Hccnedosanue nposodunu 6 nezko enunucmuix nousax. Obvekmom
uccnedosanus Ovlia NO46A PACNBLIEHHAS U CMPYKMYPHBIL ONblm
noKasai, 4mo 8 nepeoM 6apuaHme Ha Kpenkux pacnbvlIeHHbIX NOY8aAX 6
nepsvill 4ac 600a NPoHUKIa Ha enyouny 82 mm. Bo emopom eapuanme,

20e nougwl paspuixasiiu 24-25 cm, nponuxana Ha 97 mm.
Boodonponuyaemocmv 6 mpemvem u uemeepmom eapuanmax oOwviid

sHauumenvno  6omvwe  165-192  wmm. Ha  emopoti  uac
B000NPOHUYAEMOCHTb PE3KO NOHUUNACD.
Kniouesvie cnosa — nousa, 600a, npoHuyaemocm, CmpyKmypd,

paspvixienue, pacxood, 4ac, NOBEPXHOCHIb, MULTUMEMD, MULIUSPAM,
Kpenkuil.
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G.Hakobyan , A.Mchoyan
THE SPREAD OF WATER PERMEABILITY OF
LIGHTWEIGHT LOAM DEPENDS ON THE DEPTH OF THE
HOEING

We have determined the spead of water permeability of varios depths of
soil hoeing in lightweight loam in the foothills of Artsakh.
It turned out that 22400 ml of water was spent on the ground in the
hour. The water penetrated into the ground at 122mm. In the second
version where the soil was peeled at of 10-12cm, the water was spent
26200ml, penetrated into the ground 131mm. In the third version the
soil was peeled at a depths of 24-25 c¢m, the water was spent 26200ml,
penetrated into the ground 146mm. In the fourth version the water was
spent 32400ml, penetrated into the ground 162mm. The is to say the
deep hoeing of the soil allows to penetrate and collect more water. In
the second hour the penetration of water in all versions is seveely
reduced.
Key words: soil, water permeability, hoeing, deep, surface, penetration,
spending, hour, mililitr, milimetr

‘Lkpwdnipinil

Twuwljut ghnbwututp U.U.Mnnklh, LU Qwshuulht, U.d.0EYnipp
thnpdbpny wwwgnigh] btu, np  opwpwithwigkihnipjniip hnnh  dbe
hhdtwlwinid  Jwppqws E  honph  dbjpowbhjulwt  jwqdhg m
unpniunnipughg: @ U Zuynputp, EU.Ohwiywip niundbwuhpl) Bu
Upgujuh  Jupbjuhnntpp ot wwpql], np  dEjuwthjujut  Juqunyg
hhdtwlwind phpl judujhtt &b, dhuyu ghwnbph hndhwnubpnd fub
Jujujuqujhtt nt wjuqujuduyhtt hnnbp:

Zuguhwnhlujht  wunquunt  wjghtubpnud,  pwbowpwingubpnid,
sUowiljynn hnnbtpniud Eupwguipujht Upwjupnyubph
hnnuwunwpwémpniuubpp hhdtwlwinid niukt thnpohwgué uwnpniljninipu,
dwljpnuunpnijunnipw hwdwpyu skt wwpnibwlnd /0,25 - 10dd
npwdwghd/: Uwlipnunpnijnnipm wwpnibwlynd Ea hhdbwlwiunid
Upguwjuh hnntpnud, npnug gpwpwthwigkihnipiniup ny-np sh npnotky, wjh
Juwnwpynid £ wnwohtt wmbquud:

Nunpp £ npdlyp  npnoly  gpupuithwbghhmpjul - wpwugnipynip,
dbjowthjulut Juquny phpl Jujwhnpbpnid whin b thlupbgdus
Jhdwlnid  thnohwugdws b unpnijunnipugué hnnbpnud: Upmynitpubpp
hpuwywpwlyt) £ wbntugptpnud, npytugh hnnugnpsubpp wpynibwgbn
ogunugnpskt opuyhtt nkunipuuibpp:
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Unipp b Ubkpnnhljut
Qnh pwthwughihnipniup npnoyt £ LU Gwshtuulnt dkpnnny.

Q
V=-—-
S.t

Nputn- V-ugpupwhwigkhnipjut wpugnipmniut k, ddAl:

- Q-udwjuudws oph pwwlju k, Uy

- S- phptnuquih dwlbptup, ud?

- T- dwdwtwlyp, pnykubidudp

Utunwnu phptnhg wwwnpwunjws quih wpwyhnp 8 ud L
pupdpnipniup’ 26 ud, opowbtwdl quuuh dwlbptup® 200 ud?  Qquuh
ukpplh dwup fupby Bup hnnh Ut 7 ud junpmipyudp, nputugh quuitthg oph
hnup ntwh gnipu sthth: Qmpp (gl £ quuuh dby gugmnny: 2ph
dwljupnulp qquith dke yyuhyt) k 10 ud pupdpnipudp:

Niunidiwuhply) Bup 4 muppbpuy.

I mwppbpuwly — unpnijnnipub hnohwgusd whun Jhdwlnud,

II nwuppkpul] — unpnijuiniput hjuptgdws 24 - 25ud junpnipjudp,
MInwppbpul] — unpnijuinipu niitkgnny  whung hnpbpnud,

IV wwppbpul] - unpmlumpw mbbkgnn  thjupbgqus 24 - 25 ud
hunpnipjudp:

Zknwqnuinipnibibph  wpyniupubpp

Qnuputhwigbihnipjut npnodwb wpynipubpp phipdwsd b wnniuwlnud:
Unniuwlh wndjujubpp gnyg Eu wwjhu, np thnphwugwsé  whun hnnnud
/unanighy/  wnpwoht Ukl dwdnmid  Swpauyl) £ 16400d] onip, wyn enipp
puthwigh] £ hnnh dbke 82dd: Gphpnpy dwdnid oph swhiup b puthwignidp
upuwn Ypdwinyty £ Gpypnpy wwpptpulnid, npntn honp thjupbgyty t 24 -
25ud fjunpnipjudp, wnwghtt dwdmd Swhuuyly E 19400U; gnip: Ujn onipp
hnnh Uty k puthwugt) 97uUd, 15dd owwn, putt whing hnpudwunid: Gplpnpy
dudnid tnyuybu Ypdwwnyky k oph dSwjuut n1 puthwgljhnipiniun:

Cppnpy vwuppbkpwlnud, npunbtn honh unpnijuniput sh hjupkgduws,
wnwehtt dundnid onip k dwpauyty 33000u]. Znnh Ube E puthwigl) 165Ud fud
Epynt wiuqud wyk], put thnphugws whun hnnbpnud:

Onppnpny wwppbpuynud  dhtiingt vnpnijunnipuw niikignn 24 - 25ud
hunpnipjudp thupigws hnpnid wnwohtt dwdnid 9nipp pwthwtgk] E hnnh
Uko 36400U] Juwd 34000uU] pwawn, pult yhiy uwnpninnipw niikgnn hnnnud:
Pninp nupphpujubpnid tpipnpy dwdnud UGS pwbwlnipjudp  hounmd E
onh Swjuubl ni gpwpwthwtgkihnipniup: Ujuyhuny, Eplwb E hwtdl), np
Upgujuh whtp U thnphugws phpl juwjwhnnbptt bkt dhoht
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opupwithwbighhnpinit /82 — 97uu/, hulj whin b thjupkgjws hngtpp (uy
onwpwthwighihnipintl /165 — 199U/

Qnh puthwigdwt wpugnipniip, dd/d]

Pnohwgws uhtn ®nohwigws | Unpnijunn | Unpnijunnipughb
thuptgws | tpuyht thluptgyus
whtn
dwd
/pny
b/
=T 3 = o =T 2
j=} o~ o~ 5 =] 3 =] 5
= — = = — I =
5 |E | Z 2 |55 2 |z |EgT |3 | Es
o = = = 75| o s S| R -
= 5 2 = g | =235 = - & 23
g e |88l E | & | 2E E 2 |55 2 = | Eg
= e 23| 3 = 22| 32 3 Ea-R= g8 | 832
3 = 8 2| 8 = 5 2| 8 = 5 2| 8 =2 | B8
= 2 =&l 55 2 &l £ 3 & = g &
= 3 o = N = == = & S o e 83 S o
3 = | 2Bl S&|l e | BE 3 = | 883 = | 2§
=~ = e 22| 3 e g = = g T = = &g
= |2 | 28|25 |2 =2 |2 |£4|2_|E |22
of ok o 3|lole|d A3l 5| F A3|loF | F |
10 4000 200 22 5200 | 200 26 7600 200 38 8800 200 | 44
20 3400 200 19 4400 | 200 22 6800 200 34 7600 200 | 38
30 3200 200 16 3600 | 200 18 5800 200 29 6800 200 | 34
40 2600 200 13 2800 | 200 14 5000 200 25 6000 200 | 30
50 1800 200 9 2000 | 200 10 4200 200 21 3200 200 | 26
60 1400 200 7 1400 | 200 7 3600 200 18 4000 200 | 20
1-hud. | 16400 - 82 19400 | - 97 33000 | - 165 36400 - 192
30 3600 600 6 4200 600 7 10200 | 600 17 19800 | 600 | 18
30 3000 600 5 3600 600 6 9000 600 15 9000 600 | 15
2-py d. | 6000 - 11 7800 - 13 19200 | - 32 19800 - 33
Clryw-
Uk 22400 - 93 27200 | - 110 51800 | - 197 56200 | - 225
24d.

Cunn U.Uunwyniyh 150 b wkjh U] opwpwthwig hnnbpp  hudwpymd G
Juy, 150 — 50ud — p* dhowly, hul 50 b nputhg guépp' Juwn gpuputhuig
hnnkp:

Bqpuljugnipjniiubp

1. Bplwt E hwudbk, np  snp thhupbkgws, plpl jujwhnnbpt niuku juy
onpwpwthwighihnipinil, put whun hontpp, nph hwdwp Epupjuwynpynud £
gulipuhg wnwe wptwlp hnnp thjupkgub], npytugh Addbndu pupwugpnid
hnnnid wykjh own juntwnipnit puthwugyh nt Yninwlgh:



Qpunwdlpuls wknklpughp 1/2019

2. Quuyws unnpnijunnipwjht whun hnntpt niukb Ty
opwpwthwughihnipmnil, dhbunyu E, tpjupkgyué hnnbpnid wydbih own
hunttwynipinit kE §nunnwljynid, putt whn hnnbpnud:
3. Bpuwojuwynpnid  kup wuwpwpuwugdwb  dhengny, uhnkpwghh,
gupuwopowimnnipjutt U hnnh  ghowm  dowlmpjudp JEpuluqut;
thnphwgwé hnnbph unpnijnnipwb, npp pupdp phpph wnnwugdw Lpugjuhp
k:

Gpuljuwimipmnia
1. Axomsan I''A.- CTpykTypa ¥ MeXaHHYeCKHUH COCTaB IIOYB,
3AHATHIX II0J, BUHOTPQZHUKH U 3€PHOBBIX KYJIBTYyp. Tpyzbl
K30C- 1976 T-IX.
2. Acranos C.B. - MenuopatuBHoe 1OYBOBeseHUE /
mpaKTHUKyM / cenpxosrus.Mocksa,1958.
3. Kauunckuit H.A.- ®usuxka noussl. Beicmag mkoia,
Mocxksa, 1965.
4. Pesyt W.B. —Qusuxka nous. Yzx.Komoc ,Jlenunrpaz, 1972.

Znpifwdp wnupmgpnipul o kpupfouinpyly - fadpugpailul
Unjkghuyh wimund, §.q.n., 2. 9. Quyuuyuibp:
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npuwlwliwl o pwhwhuwlwi wdp,  phpowpdniinyeniip, ns
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Jupqun/npnny  Jhpnubhqublbph  ounwlul jupywénippuip:
Upplkuuyhli ppupdwlbbpnid, nphl Jqupljh F opwuly Gwlb
phliuppowip, wnwyly wpunwhuynyws  hninfuniemniaabn
phun/nid  El Jupphnhbunphinudhluyh gnigulihplbph
dwmuwppuinud:  Upwlkpunikpp mumdbwlwlb  gnpdplhpugh
phpugpnid  whpinhunn  quidmd kb «cowhdwhuhul
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Pwbuyh punkp — Olwingkikq, hEunphiwdhl gnigulpipbkp,

upuimply  Swyuy, phwuwnmmpl Swyuy, wnyuughl  Saonid,
hwpdwpnid,
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M. JDcanzupsan, C. Azacan
BO3JJEHCTBHE YMCTBEHHO-3MOI[HOHAJIbHOI' O
HAIIPAJKEHHA HA HEKOTOPBIE
KAP/THOTEMO/JHHEMHYECKHE II0OKA3ATEIH

HIKOJIbPHUKOB APIIAXA
IIpenooasanue HOBbIX npeomemos, KauecmeeHHulll u
KOIUYEeCMEEHHbIL  pocm  UHGoOpMayuy,  MAI0NOOBUICHOCTIb,
He0oCmamouHoe numauue cnocobcmeyom HOCMOAHHOT

HANPAJICEHHOCMU —~ MEXAHU3MOG,  PecyIupyrowux  2omMeocmas
opzanusma. B cmpeccosuvix cumyayusx, Kk KOmMOpvIM MOJICHO MAKdICe
NPUYUCIUMb U IK3AMEHAYUOHHBLI Nepuoo, Hauboiee 8blpadcentbvle
usMeHeHuss HabMoOaIomes Ha ypoeHe KapOuoemMoOUHAMULECKUX
nokazameneti. B meuenue yuebnozo npoyecca yueHuku nOCMOSHHO
HAX00AMCs 6 CMPeccoGol CUMyayuy «0SPaAHUYEHHO20 BPEMEHUY,
KOMopoe AGNAEeMCs OOHUM U3 HauboJlee MANCENbIX 8U008 cmpecca,
0COOEHHO IK3AMEHbl U 3AUembl, NOSMopsawuUecs 068a pasa 8 200,
KOMopble USPAiom  BAXCHYI0 pONb 6 npoyecce GOopMUposaHusl
300p08b5L HA NOCAEOVIOWUX B03PACHIHBIX IMANAX.

M.Djangiryan, S.Aghasyan
THE IMPACT OF EMOTIONAL STRESS
ON SOME HEMODYNAMIC INDICATORS OF CHILDREN IN
ARTSAKH
Teaching new subjects, qualitative and quantitative growth of
information, immobility, malnutrition promote constant tension of
the mechanisms which regulate the homeostasis of the organism. In
stressful situations among which an exam period can also be counted
the most expressed changes are observed on the level of
cardiohemodynamic factors. During the learning process
schoolchildren are constantly in a stressful situation of <limited
time>, which is one of the most severe types of stress; especially
exams and credits repeated twice a year, which play an important
role in the formation of health in the subsequent age stages.
Key words — ontogenesis, hemodynamic indicators, systolic volume,
diastolic volume, pulse pressure, pulse, emotional-mental tension,
adaptation, examination stress, risk factors

Ugqquptulppmpjutt  Eynnghwljut, unghwy wbnbuwluit  Jhdwlh
Juunpuwpugdut ygujdwbtbpnid, wdnn ukpunh dnwn qquhnpku didwtnd
opquuhquh wddwt b qupqugudut gnpépupugh ypu  puguwuwpup wqnnn
phulh gqnpénubph phyp: dEpohtttphu pwppnud hpkug nipnyu nknu B
qpuntgumd <nupnguljut phuljh gnpénuutpp> (2,4): Puguhwynydws k np
nupnguijut ppowiinud - pkuuyh opquithqup upun qquymit £ nupnguljut
gopénuibph tuundudp:  Pusybu Juynud Bu qpuljutt wpupnipttpp tnp
wnwpluitph guuwduwinnudp,  wbptjunyniput npuulub b
puttwljuljut wép, phppupdniinipniup, ny thwpdbp utinitunp tyuwunnmd
opquuhquh  hndbnunwqp  Jupquynpnn  dEpuwbhqubph  donwljub
jupjwsénipjutp (1,3):  Munudbwlwb sSwipwpbknjubnipjutt tnuphpuyh
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poyuwnpkh inpdbiph fpwponnudp pipnud £ opquithquh hwpdwpnnuijut
httwpwynpmipmititbph tWJuquutp, stuwywsd  opquhquh hwpdwpnnujut
wnukughwp L wyb Ywpquynpnn dbuwthqdubpp nitkh hunway
wpnuwhwjnyws  ubnwghy, wnwphpuyht, wbhunulub, gqhubnhjuljubt
Jupdwoénipnil, vwljuyt nputg ppujutugnudp Juhiduws b Eyninghuljub
Upgujuyphg b opquhqup  dwpqiusmpmihg - (7): Uppbuwght
hpwyhdwlubpnid nphtt Jupbh £ puul] bwb  pubwopowtp, wnwyby
wpunwhuwjnyus thnthnpunipnitubp ghndnmd Bu jupnphnhtdnghttdhluygh
gniguithoubph dwjwpnulnid:

Uowljipnutpp  nuumduwlwb  gnpéptipugh  pupwgpnid  wptnhwn
quniynid Eu <cuwhdwbuhwl dudwbwlh> upptuughtt hpughdwynwd, npp
hwinhuwtnmd k uppbuh wnwyt) swip mbuwfjubphg dbyp: Uju mbuwljnhg
hwwnnt] nuwnpoipyutt it wpdwih  dhghtt puuwpwinid  unynpnn
wpwltkpnubkpp, pwtth np owngkutgh wugnidughtt opowtinid opquithqup
wnuybk] qquynit £ Eygn b Eunngk gnpéntiibph wgnbgnipjutp, hwnjuybu
wnwnpht tpnt wiqud Yplidnng putinmipittbpt nu winniquppubpp, npnup
Juplnp nbp Bb jpwnnud wwphpughtt hwenpn thnybpnid - wpnpenipjut
Alunpuwtt gnpdplipugni:

Unylt wopownwtiph twyuwnwl b Enl) nmunmdtwuhpl] dnwhniquisht
jupjwsénipjutt - wqpbkgmpniip  Epkowttph wenpgmpjut Jpu: Uju
tywwnwlh hpujwigdwt hwdwp wpwy Eu puoyt) hbwnlywy jaunhputpp.

1.Mundbwuhply Eptkpawtitph Jupnhnhtunphtudhly nnno
gniguithoubp hmighuwn wuwydwbtbpnud:

2. Munudtwupply Epbkpawtikph Jupnhnhtunphtudhly nnny
gniguthoubph thnthnjunipjniip Unwhnibwshu Jupyudnipjut
wuydwtbbpnid:

3.Unwowplt) tphluwubph wenpompjut wuwhwywinipyuit ninnjwsd
npnowijh Uhgngunnidubp:

Ushiwtnwtiph juwnwpdwt hwdwp Wynip £ hwinhuwgl] Unbhutwlbpn
punuph phy 6 b 11 nupngh 5-7 b 10-12 nuuwpwih wowltpnutph Unn
juunwupjus numdbwuhpmpniabbpp: Quumdbwuhpdlp B tpdws
wnwnhpuyghtt pdpipnid hwjwuwp pwbwlnipyudp (n=20) nnuttp b wnehljubp:
Zknwgnudl] B tputg winpuquplh b wput Lupdwt gniguthoubpp
dnwhniqusht jupjusnipjut b hwighun wuypdwtbpnud: Zknwgnunnipniin
fuunwpyl] b quwhwndwt b phunwynpdwt  YEunpnuh putwppowiih
pupwugpnid b ppuithg wpwe: Opnok)  kup uvhunnjuyhtt b nhwuwnnjuyht
qupltpuljught £upnudp (ULK,YHRX), upinp Ysyndubiph hwdwhmljwtinipniup
(Uuz), wnyuughtt  fuonudp(NK):  Unwugdus  wndjujubpp  dowlly  Gup
Jhuuwpwinipyut by pluymidws dbpnpubpny: Supnudp  suhby  Gup
Unpnungdh  dwbdbnughtt dupwswthny, hull wbnpwquplp npnplp Gup
Swdwbswyhtt qupykpulh Ypw: Fugh wyn, hwoyh wntubny wjt thwuwnp, np wy
b dwju Adtpptph qupitpuwlutpp Jupnp o wwppbp hwdwhuljuwin pyundp
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pupwiuby, swthnudubpt - hpwlwbwgpt;  bup  Gpyne dtnphphtc
Zkinwgnuinipniuibph wpnniuputipp tbpuywugply Eup wnniuwlynud:

Unyniuwly

Tupnguljutittph upnhnhtunnhtwdply dh pwpp gniguthpubpp
dnwhniqushl jupyudnipjut b hwighun wuydwtubpnd

Swiphp | 8nigw- | Unnwhniqush Zuughuwn wuydwbubpnid
tho Jupyudnipjul
wuydwutbpnid
Snu n=20 Unohly n=20 Snu n=20 Unehl n=20
uuz 104 +2.94 106+2.95 88 +2.95 90+1.90
Uk 119 +2.10 125+2.50 103 + 1.63 110+2.40
5 1K 83 +1.32 88+1.50 71+1.31 80+1.20
n& 36 + 1.44 37+1.45 32+1.13 30+1.02
uuz 85+2,01 88+2.12 79 +2.79 82+2.10
Uk 114 +2,86 118+2.90 100 +1.88 110+2.40
6 1K 78 +2.03 82+2.10 70+ 1.27 79+2.80
n& 36 +1.28 36+1.28 30 +0.80 31+0.90
uuz 88 +2.75 91+2.90 78 +2.89 85+2.01
U2k 118 +2.90 125+1.50 108 + 1.37 106+1.25
7 1K 81 +1.52 85+1.61 73 +1.80 75+1.90
n& 37 +1.01 40+1.10 35 +1.28 31+0.90
uuz 86 +1.42 83 +2.45 73 +2.34 73 +1.75
10 UK 113 + 1.57 112 +1.98 106 +1.78 106 + 2.07
157N 77 +2.44 78 +2.68 70 +1.30 72 +1.65
n& 36 +1.26 34 +1.19 36 +1.25 34+1.12
uuz 84+211 86+1.72 70 +1.27 74 +2.46
1 Uk 113 +2.45 114 + 2.96 107 +2.07 108 +2.17
1K 79 + 1.75 76 +2.44 75+ 1.75 72 +1.78
n& 34+1.18 38 +1.44 32+1.28 36+ 1.26
uuz 81+1.26 76 +1.70 72+ 1.77 71 +2.15
Uk 116 +2.45 115 +1.52 110 +£0.98 110 £ 0.97
12 1K 78 +2.36 78 +2.85 73 +1.65 74 +2.02
n& 38 +1.55 37 +0.88 37 +1.38 36 +1.35
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bPuswtu Gtpnmd £ thpluyugqus wnpniuwlhg dwnwhniqushu
jupjusdnipjut wuwydwubbkpnid  hbwnwgnuynnubph  dnn  ghndkp k
qupitpulujhtt dupdwt pununphsubph wd: 5-pp guuupuith wnuubkph
Unwn UQK-h b FR&-h Ubkbdnipniuubpt wdl) i hwdwywwnwujpwtwpwn 15,5
b 16,8%, 6-pp nuuwpwth wnuubkph Unnn hwdwywunwupwbwpwp 14 b
11,4%, huly 7-py nuuwpwiightibph dnn' 9,2 b 10,9%: Ny Uks phy ki uquly
wjt wowlkpwnubkpp, npnug gniguthoubpp wwhwwudl] Eu  unpdugh
uwhdwbubpmd: Uwnwhniqusht jupduénipjutt yuypdwbbbtpnid N&-h
Ubbdnipynitp tnybybu wdk) E juqdbng hwdwywnwupwbwpwn 12,55 20;
5,7%: Swphpuyhtt upywd pnnp judpbipnid wnohlukph  gnigwuhpubpp
ghipwquigh] Lt mnuukph gnigutihpubpht: Uhwdwdwbwl dunwhniqusht
upjusdnipjut yuydwbbbtpnid muphpuhtt pojnp jpdpbpnid wpdwbwgnpty
kup U4z -h pwpdpugnid: U4Z-h dbdmipjut bdwb wép puwn kplngpht
Juynud £ hniquljut jupusd Jpdwljh dwuht, npp jupkih E nphnbk] npybu
upnpiuuwyhtt yhdwjh wmpnuwhwjnyusnipjut gniguithy:

Uwnwhniqushtt  jupjuwénipjutt wuydwbubpnid  10-pp  nuwuwputh
wmnuubkph Ununn UUZ-h gniguthpubpp pwpdpugtl) Eu 17.8 winljnuny, UQK-h
gnigutihpubpp 6.6 wnlnuny, R&-h gniguhoubpp 6.6 wnlnuny wyjh
nbypmd Epp N&-u dtwghk) E withnthnpo: Unohljutkph Unin gnigwuhpubph
thnthnfuntpynitbpp juqut) bo hudwgwnwupobwpup U42-4° 13.6, UK-
U 5.6, 19&-1 8.3 winlnu, hulj N&-b inphg Ubwgh] t wthntnu:

11-py b 12-pp guuwpwbh wnubbkph b wnohlubkph  gnigwthpubph
hwdbdwwnnipnitp  tnybybu Entp £ tnyup:  Updwbwgpl] Eup
htwnwgnuynnutph dnn  uhpn-wiunpuhtt  hwdwupgh Yupquynphs
Ubjowuhquubpnid  ubpwghtt wwppbpmipmitiubp: Twubwynpuwybu
wnohljubph upnp gnpdwenypwih Yhdwlp wju wwphpwihtt fodptpnod
hudbtdwwnwpwup  wykh hwbghun E pwt wnuubkphup: Cun LA
NMuwulnujh hquliwb ubkprhtt punpny L uhpwn-wbnpughtt Jhdwlh Juup
hngkhmquiut  Jhdwlh, huptwqqugnnnipjut  htw, upnh phpdh
Jupquynpdute gnpdpupwugpniu JEuunpnuwuljut Ukpowtthquubkph
pupdpwgny pudhutibiph dwutwlgnipniup: Uhtsnbn mnubkpht punpny k
uhpunwinpuhtt hwdwljupgh Jupquynpdwi gnpspupwugnid jupnidwght
wlinpjnipput - pupdp dwfwppuyp b uhdywphl  onwih  pwpdp
nbwljnhynipniip: YQupénid Eup wjuy huh wnwppbpnipiniup
wuydwbtwynpjws b tpwiny, np wmwuphpuyhtt wyu fudpbpnud wnehlukpp
wyljh bunulpjug i b hbynmpudp ot hwpdwpynid niunidbwlub
wuwpuwwuniupubpht: Uy  dwupt o Jiuymd  twb ghinwljut
qpuljuinipjut ndjuutpp (5):

Uunwugdwé wpnniupubph hhdwt ypw upkih £ tqpuljuguk), np 10-12-
pn nuuwpwih wnuubkph dnn wpwdl] wpunwhwyndws tu Q&K-h



Qpunwlpul wnbinbilpughp 1/2019

pununphsubph  thnthnjunippibibpp dnwhniqushtt jupusnipiub
wuydwutubpnid: Ukp Ynndhg unwugqus wndujubpp Jyuymd &b, np
hniqujutt uppbup Uké nbp b jpwnnud hhuybpptuqhuh qupqugdut
gnpénid b ppwip sk hwljwund ghnwlwubt gpuljwtnipyut dbky tnwd
nfjuutpht:  Quplbpwluyhtt  Lupdwt pwpdpugnidp  gluwynpuybu
jupdws Lt dhnjupnh wppiwwnwtph nmidbnugdwi b hngbhniquljut
jupjuénipjudp  wuwjdwbwynpws  Jupquynpnn  dkjuwthquubph
sawthuynp uhdwywwnhl wlnhjugdwt hbwn, npp Jyuynid b uppluwght
hpwyhdwlnid opquithquh thnjuhwwnnignnujut dkjpwthquubph wljnhy
Unphihqughwjh dwuht: dbkpohtiu punn Gplnypht wuwydwiwynpjws k
nintnh (huphw-gutgwidwt gnjugnipjniiitbph jupnidughtt wgptgnipyudp
Yndntiqujhtt winpwownpd Yunpnuh uhdwywwnhl opowuttph Ypw, npb k.
ninklgynid £ winpwyhtt hhybpptuqhy ntulghwubkpny (6):

Ujuyhuny pubiwppowtin  wpwlbpunutph Jhuuwgnpéniubnipniunid
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A.Hovhannissyan, S.Grigoryan
PREVALENCE OF CARIES OF STEPANAKERT
SCHOOLCHILDREN

The article summarizes the disfunction of the dentofacial system of 6-12
years old Stepanakert school children. Dense (close) arrangement of
teeth, the presence of gingival pockets, abnormal arrangement of teeth
(outside the dentition) all this is a favorable environment for the
accumulation of leftovers, their subsequent fermentation and the
development of microorganisms. Along with this, the self-cleaning
function of the mouth is impaired. There are given the measures to
prevent caries, to protect the health of the mother and childand to
protect the external environment.
Key words: caries, prevention, enamel, dentin, milk tooth, permanent
teeth, bite, hygiene, fluorine, teething

Quphtup wwnwdh  Yupsdp hmpruduspubph®  btduyh b phunpuh
whnwhwpdwt twpbtwuwb vnwnhwb B npp phipnud £ pupnnipiniubph,
Uhlsl hul wnudh Ynpuwnh:
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twwnnphnud, juyghnudh juppntwn, dnudpwn b wy/ gnipu Eu qujhu kdwph
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npp YyEip £ wéynud punpngh: Uju junpnsnid §nunwlynud B ubiigh
Utwgnpnibp, qupquind i wwppip whuwhh  dhypnopquithquikp
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Judwtwlhtt Yupquynpl] pugniignn  ubinh  pbdhdp:  Znhnipjub
pupwugpnid  juphbuny whnwhwpybne pwpdp  hwdwhpujuimipmniup,
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Llnulpul ghinnyenibililin BRM
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unndwnningh dnw:

4. thn dwiun] hwuwlnd Eptluughtt whwnp b unynplgil] wwnwdukph
dwppdwt mkthjuwht b pugunpl] gpu jupbnpnipemiap:

5.dwdwiwljhtt pnidl) jupltunwditpp Jpuljubqibng swunnuljul
dnruljghwts, hsytiu twb Jujul) dpnwljut wnwdubph vundh Juwunudp:
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Qkgnpugubk] nhuwstnwnuyhtt wundwhwttpp pdholj-oppnynunh Unwn nknbiu
Eptuwgh dwtint) hwuwlnid:

6.Epkhuwgh Yhpwlpwpwdhup jpugput] Jhnwdhtiughtt Ynduykputikpny,
htwpwiynphtiu  Ypdwnt] wshweoptph pwbwlnipmnitp, hwnljuybu
Eptnjut dwdbpht: Ykpwipwpwdhup (pugtl] Jwptwdptppubpng b
pnruwjut YEpuljpunbtuwlubpny:

Gpuljutnipmnia
LSwwnbkughjwt 9.9., Uplpwwunyut U.U., Pujuut 9L,
Unuwowiyut U.U., Uugphwuywi L.2. FEpuylnhly
unndwnn)nghw: Gplhwb, 1997, ke 92-95:
2.boposckuit  E.B., TI'pommxos M.H., Ilarpuxkos B.K.
Tepamnesruueckas cromaronorus, Mocksa, 1973, c. 27-35.
3.boposckuit E.B., TepaneBTHueckas CTOMOTOJIOT U,
Mepunnackoe nHGOpMAIMOHHOe areHCcTBo, 2004, c. 91-230.
4. Jlynkaa WK, ApTiourkeBuy A.C., PyxoBozcrBo 1o
cromarosoruu, Pocros-na —/Zlony, 2000, c.26-39.

Znpifwdp  ngugpnipyul L kpupliaynpydly - fodpugpaljul
Unjkghuyh wimund, [.q.0., 2. 9. Quyuuyuilp:
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Uwphwibw QULUSSUL

Uwpunulkpwnh phy 1 nuypngh [Ehuwpwinipjui niunigsnihp

SENBuUNkrE3NhLLE UMSUNNNRT UKNN,

ZULGEFUULYUE P YELULEN3UL

ulijunfupupl, wupudwpdhl, — phwthugnh
pufymnpnd, upinnhq:

TPYTOBHUKAX

mpymosukax (aguinogoposvix epubax). B  xooe

2puowi.

subclass, aphyllophoric fungi.

destruction, xylotroph, mycorrhiza.

Knroueevie cnoea. 6azuduanvhvie 2cpubvl, mMpymosux,
n100080€ Mmeo, paspyuieHue OPesecutbl, KCUIOmMpop, MUKOPU3A.

129

Unwohll whquid wknklinipnibblp £i huyninid  Upgufunid

wdnny hwpbpwuilbph /ud wphynpnpuyhll ublbpph/ dwupi:
Mumdbwuppnippull phpugpnid  hugunbwpbpyky
plunwbpph wwwnlwing 20  wbkuwlh  ublbp:
pufymnpndhkp ki phuhuyin puypuynnbbp ' pugunnippudp 1
wkuwmlbh, npp  dpfnnhq F owpwewghnud:  Zwplkpuwublbpp
wunnlwbhnud kb pwdhl pughphuy  ublkp, ‘
hputimipgknbkp, Ehpunuu whpyndnpughl ublkp:

Pubmgh  punkp’ pughnhuy  ullkp,  hwpkpwunidl,
puypuyni i,

3.lempocan, M.I'ancmsan
CBEJIEHHUA O IIPOU3PACTAROIIIHX B APIIAXE

Bnepevie npugedenvt ceedenusi o npouspacmawowux 6 Apyaxe
uccie008aHus
evisgnenvl 20 61006 epubos, npunaoiexcauiux k 8§ cemelicmeam. Bee onu
oepesopaspywiaiowue - KCULompogwl, 3a uckmovenuem 1 euoa,
xomopwiti obpazyem muxopusy. Tpymosuku npunadnedcam K omoeny
06a3UOUOMUKOM, KIACCY SUMEHOMUYEemos, NOOKIaAccy aguniogopogvie

epubHuya,

Z.Petrosyan, M.Galstyan

INFORMATION ABOUT POLYPORE GROWING IN ARTSAKH
For the first time, is given information about polypore (or aphyllophoric
fungi) growing in Artsakh. During the study revealed 20 species
belonging to 8 families of fungi. All of them are xylotrophic-wood-
destructive with the exception of one specie, which forms mycorrhiza.
Polypores belongs to the section of basidial fungi, class: kennemycetkin,

Key words: basidial fungi, polypore, fungi body, fruit body, wood
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Swippbp opquuhquubtph wnwtudhtt pudpiph JEuuwpwququinipjub
Jhdwljh quwhwinnudp b ywhywtnudp tkpuyhu Jupbnp puughpubphg
E Ujdd punipjutt  wwhwywinipniip b pwut  hwpuwnnipniutbph
nwighntw] oquwgnpénudp  Aknp  Eu phpky unip  Eyninghwljul,
nmtnbuwjutt  nt unghwjuluwt  wbwlnipmoi: Lwth np sfub
hbwnwqgnunipniuttp Upgwjuh  hwpbpwutltph  JEpwpbpuyunyt
wpuwnwipp tyuwnwly nith jpugtl) wyn pugp: Pusybu wdpnne pniuwljut
b YEunpwbwlwt woppwphh numidbwuppnipynitp, tnyt swhnyg fuhuwn
wpnhwluwb E Upgwpuh ubltph bpwpbpiu; guijugus wnbnbnipinii:
Cunhwinip wpdwdp Upgwpunid wénn hwpbpwutljinh dwuhtt ghnwljui
wnbnkynipniuttp hwdwpuw  sjut: Unyb wpjuwwnwph tyuwnwlt k
utipuyugut) UZ — mud wénn hwpkpwutltpp: Ukp jughpt £ hwdupl U2
wnwpwéph wnwpplp  dnpdwghwttpnud,  hhdbwjutnd  whwnwnubpnud,
wdnn dwlpnuhghinubphg hwpbpwutlftpp, tupwugpt) b npnoky tpwtg
nwpunindvhwljut yuwnlwuikhnipmniup: Uhudwudwtwl wihpudtown Lup
hudwpnd ok gyl unipunnpuuntikpp, npnug Jpw wypnd  Bu
hwpbpwutlytpp:

Zwupuybunipjwt  ny  pnpp wwpwdwopowbbptt  Eu (hwpdbp
nuumdbwuhpjws, npp nddupuginid £ upwbdh' wyg pynud hwgqlugnun b
wlhbnwgnny wbuwlubph npbunipuubph  npnonudp:@nmipnitt mitkgnn
wmbuwljutph gbundnunh wwhywidwt b guonwuiniput tyuwnwlnyg
whpwdtown k niunidtwuhpl] hwiipuybnmpjut winwtdhtt mupwspubpp,
hwyntwpkpt)  uulkph wthkwnwgnn wnbkuwlubpp i} upwlg
nwpwsjwsnipiniup:Upgujuh jnipophtiutly puwlj hdugyuljut
wuwydwubbkpp, (krtwghtt ntjhEdp, hwpniun pniuwlwinipniip qquhnpku
wqnbk] k. ublybtph phnunwgh puquuquinipyut Jpu: Zknwuqu
puquulnnuuith  hbkwnwgnunipmnitiiph hwdwp hpdp £ Swnwynud
hwipwybwnnipjut uvbuliph nkuwluhtt juqudh gniypugpnidp:

uphpuutltpp wwwnlwind &4 pwdht Basidomycota,puiu
Himenomycetes, /quu’ Aphyllophoromycetidae:

Zujunuh E, np hwpbpuwuniup juqujws E dhghjhnulhg b wunqudwpdihg:
Munuuwpuhtp hp htppht (hunwd £ thedws, Jhuwthndws jud B gjuuplyh
Ain  ulpulwivwl, hwpp, pwpdhjuitiwi b wpl: Undnpupup
unipuinpunht wdpwinid B qjuhYh, Eppbdt B ninhh oqunipjudp:

Zupkpwutlh wwunudwpdhtip juqdws b wbwywnniy hpnrudusphg b
wunuunt hhdktndnphg, npp mbnunpdws b qiluhlh ubkpplunid, npnup
punugus ki junynywlitphg b kpphdt’ unquitikphg nt wnudhlikphg:

Zhdbim$npp wunduws E upnnuilhp okpunng hpukihnudng, npp juquws
t puwqpnhnudutphg  pp  pughpnuuynputpn] b wbupnnn - wwppbphg
ghuwnhnutphg, wwpuphqutphg b phuintphg:
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Zwpbpwuultpp  wwpwsduws Lo wwpplp Swnwunbuwlubph
(Qunuh,pnpuh,npykuh b wyjh) Ypu: Lpubg uynpubpp Sjwpdwltinyg Swnkph
ytnuh Juwudusd huwwnjwstubpnud, wnwowgunid tl
ubtjudwpdht:Utjudwpdhtip nmupwsynd £ phwthuwynny,utnid  dwnh
utiinuiyniptph hwpyht, U h dtpen puypuynid n1 thywgunid k swinp:

Jupuwlytinig vh pwth tnuph wtg swnh Jnlth ypuw wnwewunid £ uh
udpwjwdl wdnip wunudwpdhtip: Munudwpdiuh vnnphtt dwunud gunidnn
hunnnuljutpnid hwuntbwinud Bu uynpubpn:

Zwpbpwuultph ywunuwdwpdhip hhdtwjuwind puquudju £ b wdku
wnwph wdkny tnp okpnbp E wnwowgtnid,npnug pyny YJupbkih £ hwodby
upwig wwphpp: Zwpbpwutlbpny Jupuljuws Swnbkpt  dwdwbwfh
pupwugpnid dwhwbnud Gu:

Nuunidtwuhpnipjutt pupwgpnid wupgl] Eup wjtt unipunpunbpp,
npnig Ypw ptwlynud Eu dbp huynbwpbpws uulbpp:

Ophtiml]  Cantharellus cibarius-p w&mud E  swnbph wwl, thunws
puuthuyinh Yndntphtt jwd hnnh Jpw,hwdwpynid b dhlnnhq: Coriolus
versicolor-n wdnid E juyumnbpl nbuwlutph dwhwugws ptwthwjnh Jpu:
Polyporus squamosus-p w&md E Ykipuih U dwhwgué swntph Jpu
Junuh,hwdwpbkuh,pnjup,juidnptth, puyniqith b wp:  Gphunwuwpn
wmbuwljubpt nunbkh tl: Ganoderma lucidum -p wnwowgunmd E
thwjnwiyniph pny] thwnnd: Ganoderma applanatum -p wnwowgumu k
puwthuwynh wjnhy thunwd (uyghwnwy thunnd): /7/

Stuwljubph pwbwlny wpwehti mbnt gpuynid k Polyporacea pwtnwuthpp
(6 gtin, 8nnkuwly)- Coriolus pubescens, C.versicolor, Fomes fomentarius (L),Kickx,
Daedalea quercina, Hirschioporus pergamenus, Poliporus squamosus (Huds),
Fr.,Trametes hirsuta (Wulfen;Fr.)Pilat,Tr. versicolor (L;Fr.),Pilat:

Hymenochaetaceae plnwlhpp Ubpiujugjus t 2 gy (Inonotus b
Phellinus) i 3 wkuwlni Inonotus hispidus, Phellinus pomaceus i Ph. ribis:

Zujnwpbpqus uulbph 3 punwbhpubp tbpuyugdus tu 1-wlub
gtintpny, jmpupwisniphg 2-wlwb nkuwlpubp ki Peniophora nuda b P.
violacea (Cortiliaceae puwnwuhp),Hydnellum aurantiacum U H. compactum
(Thelephoraceae = puwwthp),Ganoderma  lipsiense L G.  lucidum
(Ganodermataceae pitnwithp):

Upu 3 phnwbhpibph b wwnluwimd  T-wiwbh  wbuwlibp
Schyzophyllaceae plwnwbhphg Schyzophyllum commune Fr., Stereaceae
plinwulihphg Stereum hirsutum (Willd.) Pers, i Cantharellacea plinwulihphg
Cantharellus cibarius:
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Unyniuwly
Zwynuwpbpjws hwpbpwuiltpt pun punwhputph
Cuwnwbhp 8tn Skuwly Zupnbwpkpdwul
Yuyp
Corticiaceae Peniophora P.nuda
P.violaceae
Thelephoraceae Hydnellum H.aurantiacum Quithwip
H.compactum
Stereaceae Stereum S.hirsutum Uwpunuljtpun
Zwnnnip, Gnioh
Hymenochaetaceae Inonotus .hispidus Uunbthwbwltpn
Zwnpmyp
Uwpuniuh
Phellinus Ph.pomaceus Quthwp
Ph.ribis
Ganodermataceae Ganoderma G.lipsiense ‘U.Znnwipun
G.lucidum Qhoh
Schyzophyllaceae Schyzophyllum Sch.commune Uwnbtthwbwlbpun
Polyporaceae Coriolus C.pubescens Ghoh
C.versicolor Jwpryuanp
Daedalea D.quercina Uwpuuljipn
Fomes F.fomentarius <<Ulnpkljui>>
Uwnbthwbtwlbpn
Hirschiporus H.pergamenus Uunbthwbwltpn
Uwpunuljipn
Polyporus P.squamosus Ujqkutnu
Quithuip, Qugihly
Ujuwnpynip
Trametes T.hirsuta Uljuwunpnip
awswlu
T.versicolor E}J}u:z ?b&glgﬁm
Cantharellaceae Cantharellus C.cibarius Punupu
Jwunpnwdnp

Puswbu bplnmd b Ukpjujugius wpniuwlhg  hwpbpwublbpp oyl
nwpwsjus tu wdpnne Upgwjunid: Uwluyt uw phnbu  Jhpotufjub
wpynitp sk, b ntuntduwuhpnipiniubpp swupnibwuljut §hubk:

Ul]uuﬂluml‘

nrunidtwuhpnipjniutiph

hwipuwbwnnipjutt  wwpwéspnid  huwyntwpbpt)

wdhyndnpuyhtt  utitp,

nupwugpnid

Upgujuh
20 wbkuwlh

npnp wuwwnlwinmd Eu 8 puwnwuhph: Ukp
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ntuntdtwuhpws wbhindnpuyhtt uubpp puhinuipnd vltp L, wypnud
dwhwgué b Jhunguth ptwthwjnh ypu, wnwowgubing ptiwthwjnh tmwuppbp
nkuwlh thnmd gnpo, uyhwnwy, poyp, winhyl: Zudupws utlkphg Uhuyg
Ukl nhkuwl Cantharellus cibarius —p wwpnud £ hnnh Jpu’ Swnbkph nwly,
thnnwé ptwthwjnh Jpu:

Gpuljuimipni
1. Ubkpnudjut U. U, Zwjwunwih hwipuybnnipyut b
L2-h munbuwlw b unghwjujut wopwphwgpnipni:
Bplwb, 2005
2. Boupapuesa M.A., [Tapmacro 3. X. Omnpenenutens rpuGos
CCCP. Ilopagox Adunnodopossre. Berm. 1- JI. Hayxka, 1986,
191 c.
3. DBougapues A.C., 3unrep P.A. PyxoBozcrBo mo cGopy
BBICIINX 0a3uAMUaIbHBIX I'PUOOB JJIA HAYYHOTO UX HU3Y4YEHUA.
Tpyznst bor. Mu-ta AH CCCP, cepus II, Bein.6, 1960
4. DBoupgapuesa M.A. Ompegenurens rpu6oB Poccumn.
Iopsanok adpuimodopossie. Beim.2. Hayxka, 1998
5. TyceitnoBa B.®. Makpomuners: Haropuoro KapaGaxa.
baky, 1967
6. JKusup pacrenmit. Tom 2. TI'pubsr. Ilom pem. M.B.
l'opnenxo. M. IIpocBemenue, 1978
7. Maprupocan C.H. Muxodmopa Apmanckoit CCP. B 7 .
Epesan, Uzn-so EI'Y, 1971. T. 2, u. 2. Adpunnodopossie rpuOst
c.124-344.

Znnyjudp  wywgpnippul  Fo Epuppiuynp]ly pdpugpullui
(njEqhuyh winud, §.q.q., 2. 9. Quyuuyuip:
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<S89 5745
Lplph Hnjnghw

Lnpunhblk FUNLSUL
UpZ kiuwpwbnipul wdphnih puuwfuna ' Finjng

Ursukp nrne UNF3NRLULELP
LPPUPUTUL GUQUL &Y 1roguguu
2Usguuvhcuern

Unpmipuopkph pnidhs hwnlnippul dwuhll hugnih F hinig:
Unpymipugplph phupulml juwgdp b npulp whyws ko uwyh
wwwphkphg, npnbg  dhongny  bpwlip npmpu ko quypu
dmlbplnyp: 2018-2019pp. JEkp [npupg niunmdiwuppyly F
Uwpuwllbpunp  ppgwbp  npny  wypnipugplph  npup:
Uhunpuwnbbph  wwpnibwlnipmiap  hknwgnufng  opkpnid
quinfnid Ip vwhdwbuyhl poyjunnpliph vwhdwhiabpnid, pul
oph phphwinip §npunyeniip npny wnppympbbpnid pupdp Ip
UY-pg: Cuwn npulph’ ugu  opkpp  hpgpolwppnbumnuyhi
pinphnuw-unydunnw-fuyghmuw-dwqbbghnidwlmb Jun/
hhppnlwppninuwnughl unyypunnw-pinphnw-dwqhlbghnid-
Juyghnidwlmb phnypeh Ea:

FPuwbugh  punkp:  wyppnipugpkp,  opkph  pugugpnipndd,
ynpwunyeinili, anpuw, opquilthquh ypuw wqnbgnipinap:

K.bazupsan
XHMHYECKHH COCTAB H KAYECTBO HEKOTOPBIX
PO/THUKOBbBIX BO/] TEPPHTOPHH APIIAXA

[enumenvuvie ceolicmea  POOHUKOBOU BOObl U3BECMHbI  OABHO.
Xumuyeckuii cocmas u Kawecmnea pOOHUKOBOU B800bl 3ABUCAM OM
naacmos, yepes KOmopvle OHa 8bixooum Ha nogepxwocmov. C 2018 —
201922. namu Ovliu  uccredo8ambl Kavecmeda 800 HEeKOMOPbIX
noozemuvix ucmounuxos Mapmaxepmckoeo pationa. Coodepoicanue
HUMPAamo8 8 UCCIedyeMblX 600ax Ovllo 6 npedenax OO0nYyCHMUMOU
HOpMbl, d 8 HEKOMOPbIX UCMOYHUKAX 00WAs HCeCmKOCmb OblI0 Gbliue
IJIK. Ilo kauecmsy smu 6006l AGIAIOMCA 2UOPOKAPOOHAMHO-
XJLOPUOHO-CYIbGAMHO-MASHUEBOU UTU 2UOPOKAPOOHAMHO-CYIbDAMHO-
XJIOPUOHO-KATbYUYM-MASHUEB020 MUNA
Kniouesvle cnosa: poonuxosvie 600bl,cOCMAE 00, IHCECMKOCMD,
HOpMa, 6IUAHUE HA OP2AHU3M.
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K. Bagiryan
CHEMICAL COMPOSITION AND QUALITY OF SOME SPRING
WATERS OF THE TERRITORY OF ARTSAKH

The healing properties of spring water have long been known. The
chemical composition and quality of spring water depend on the layers
through which it comes to the surface. From 2018 to 2019 we studied
the water quality of some underground sources of the Martakert region.
The content of nitrates in the waters was within the acceptable limits,
and in some sources the total hardness was higher than its ultimate
concentration. By quality these waters are hydrocarbonate-chloride-
sulphate-magnesium or hydrocarbonate-sulphate-chloride-calcium-
magnesium.
Key words: spring waters,the composition of water,hardness,standard,
effect on the body.

Uwppnipjut wpwy sSwnwgwsd pupn futnhpubphg dbklp Eyninghwljub
hpwyhdwljt E, npp mupbgunwuph wwwph B wdth £ Jquuwbinwd: Ugpuwphh
hwdwpju pnnp Epypubpnud opowju dhowJuyph wwhwywinipniip gnpuy
hhdtwljutt  jutinhpubphg k' ©@btwybwn Eyninghwljut  hpuhdwljp wnwppbp
Epypubpnud unybp sk, hsybu tul htwpuynpnipniutpp, vwluyl, npuytugh
wwhwwidh pimpiniip hp hwpunnipnitibpny, wthpwdtown k dpwljky nputg
pupbjuydwt mnhubtpp b quil) dhgngutp nputg hpuljubwugdwt hwdwnp:
Uwpynt JEuuwgnpéniubnipjutt hwdwp wnwghtt htpphtt wmthpwdtown L oph
wnpmip nibkbwp: Qpbpp oguuuugnpdymid B htswybu  fudbny, wjiybu B
wqnnkynhwdwljupgbpp nonglnt hwdwn b wpynibwpbpniput dke: Chowlju
dvhowuyph wwhywidwt hhdtwhwpgp swhwqug wpphwljuit b wub
Upgwjuph Zwipuybnnippiind: Uwppne jhtuwgnpsntubnipjutt hwdwp
wnwohlt htppht whpwdtown t oph wnpmip mubkuwp: Niunh wnwy k quijhu
onh npulh hwipgp b unp opunpmiptitiph puguwhwynnudp, tpug npujuljut
Jwquh mumubwuhpodp,  wihpwdbsynmpu  ghypmd 9ph npuilh
jujugnidp:  Uwnnpgbnyu opbpp hpkughg  ubpuyuginmd o puipg
puquulndyntitn . hwdwljupg, npp  thpuend L wbopqutwljui b
opqubwlwt dhwgmpiniutitph, quqtph b Yhunwuh Wmiptph dh wdpnne
hwdwipp: Unnpgbniyu opbpmud phthwljutt dhwgmpiniittph nunwuljdwt
httwpwynpnipmitt nt  fjunmpmitibpp  punpnpymid i wfjup  nkghnth
Epypuwpwtwjut b bhhgpnEpjpupubulut yuydwbubph  wnfuynipjudp,
htwtu twb kS dwuwdp wuydwbwynpjus b wyt wmywputph hwtipught
Jwquny, npnugny wagunid b wyn opkpp [2]: Upgwjuh vnwpwspnid jub kS
pyYny unnpgbntyu wnpmipugpbp  hwbipughtt b obipdughtt Swgnid niukgnn
wnpniputp,  npnbp  hpdtwuind  gpwljuppntiwnuyghtt B jud
ppophnuwhhnpnijuppniwnught e

Znnh dwlbtptu nnipu Bynn optpp hhdtwuimd hwinbu Eu qujhu phwljut
wnpniputph dliny, npnup oquuwugnpéynid L htywybu fudbny, wjybu b
nbnbuw-jhugunuyhtt tywwnwlubpny, ntunh wyn optph phuhwljut juquh
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niuntdtwuhpnipmniup b npujh  Jepwhulnnnipmiip jupnp wuydwt k
puulpsnipjut wnnneonipjut wwhwwidwt gnpdnud: Uwnnpbpypyu opbpp,
hptughg ubpjuyugubing pupny nt puquulnpduuh hwdwlupg b hpkug dbe
ubpwnting  wbopquimujut b opquiwmlmt  dhwgnmpnitiukp, quqbp,
wthpudbonnipmit Ei wpwowgunid wdkt dh wnpmiph oquwgnpénithg
wnwy niywnpnipjnit qupdubk] tpuw widunubtg oguugnpsdwtt  hwdwp [3]:
GQuplbnp  wwbwlnpmit nmuh  oquugnpdynn oph  phuhwlwt  Yunup,
Upgunjuyph  ntwlhghwt  (pH), gpuymsd wntph pubwlnipeinitp, wnljuhy
hntubkph  wnlwmnipmniup, oph  Ynonnipjut wuwnhdwlp, UJhlypnh
dwlipnuwuppbph  wnuynipniubpt m pwbtwmpnibubpp: Zuynuh E, np
dwpnnt ubpphtt opquitbpnid phdhwjut twuppbph Ynunwlnudp pipnud
wnwpplp hhjuwinmpiniitiph qupgqugdwt: Swpptp phuhwlut fhdkunubkp
wnwpplp duinyg Eu nunwlynid dwpnnt opquthqunid, ntunp wthpwdtown k
wnwohlt htipphtt huljnnnipnit vwhdwl) oqunuugnpédynn opkiph npuljh Ypu,
npybkugh wyn optph ubky hwipuwghtt mwppbph Juqup hwdwwywnwupaowth
UPIu-h (uwhdwbughtt poyjuwnpbih  jonmpmnittbphg)(3]: Uju  hwpgtph
wupqupuidwt hwdwp dbp Ynnuhg nunduwuhpdt] Bt Uwpunwlbpnh
opowith opwnpnipubph, hhdtwjut judtnt hwdwp oquwgnpédynn opkph
phthwljut  Juqup npuwlulwt  hwwnlwuhputpp ot wpdlp £ tpubg
ogunnuugnpsuwtt (wifunutg ) httwpwynpnipnitp, hywbu judbng, wytu
Jhugunuyhtt tyuwnwlubpny ( wypnuuwly 1): Utwhqubpp uwnwpdl] B
wmhunpdwb, uybundnundbnphl,Ynnphdtnphl  Jbkpnnutpny[1,4]: Utp
Unnuhg 2018-2019pp. nuniduwuhpykp bt Uwpunwlbpnh opowth npnp
wnpympugntph ppihwlul juqup m unthpnphtq junwpgl] wn opkph
npuljuljutt hwnljuthpubph Jepwpbpuy: Lnjunul hwdwyiph wnwpuspnid
dnnnypnh §nnuhg oqunuugnnpéynn «Pujuwpiwtinudp» b «Ujubp» wnpnipttph
opkph Ynounnipnitp sh gipuquugnid  UTu-p b nwnwdmud | 5,82 - 7,64
uwhdwtttbpnud, hwdbdwnwpwp jodbnt hwdwp wju opbpp quyd B ‘uny
hwlwliph «funtish» wnpmiph gnipp muth hwdbdwnwpwp pupdp Ynonnpyi’
9,82 Uq/tyl-, tnyt gmgwihy mbph twl Upmpmbw Qndbp hwdwiph
«Shjuty wnpmiph oph Ynonmipnitp: Eniyjunpbihh vwhdwind b quntgnud
Uwpunuwltpn punuph Lwhphq -1 wnpmniph oph Ynonnmipiniup, hull duwgus
wnpniputph optiph oquuugnpénudp Juwyyws L nhuljh htwn, putth np pwpdp
Inounmpyuidp htn wuywbunpdus welw  pupuyghtt hhdwimmpniibkph
Junutgp (wnniuwlyl):

Cun twinphmudh wunppghnt qnpswiligh (SAR-h) pnynp winpympibph
onkpp npnguwt tywnwlny whwnwth G

Lnwskh wnbph  pwtwlmppitp wwnwiynd £ 0,6-1,7  q/1-h
uwhdwtbpnud, wju wenidnyg tnyuytu Epinud E, np judbynte hwdwp yhunwth
ki Uphuyt Uwpunulbpnh oppwith Zwpbpp U Lnjunwl]  hwidugupubph
nuwpwspubipnid oqurunuugnpédynn wnpnipubph opkpp, npntn Ynpunnipmiun 5,8-
7,8 . unyup Yupkh £ wub] Ywqupuhnng hwuduwguph «GJudbp»
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Unyynn wnpmiph oph dwup: Uhwgws wnpnipukph gpkph Ynpunnipinip
nwnwiymd Lt 9-17 dg/tyy-1-h uvwhdwbibpnud, ntunh wnpwbg npuig

jwjugdwl, nputp yhwnwih sk fudbnt hwdwnp:

Uwpunwulbpnh  opowbh  ubp Unnuhg nwunwdbwuhpynn  ponp
wnpiplibph - opkpp hpnypnjuppntuinught - pinphw-untpwinw-
jughnidw-dwqubghnidwljut - juwd  hhypnjuppniwnuyhtt - unyyduwnum-
pinphpu-dwqubghnid-jujghnidwljut pinyph G: Yuwwnhnbubph juqunid
hhdtwlwunid qhpwlonnid £ Mg?-hnup, npp hnnnid Jupnn L wowewglly
dwugqubqhnudwljut ulﬂlul]_bulgnul‘ hnnh $hqhjujutt hwwnlnipmniuutph
Juwnpwpugnid: Ukp §nnuhg ntunidbwuhpnipiniuitiph  opyiljn G dwnwby
LEintuyhtt Twpwpwnh dh owpp hwtipujhtt optiph Juquh ntunidbwuhpnudp,
npniighg t Untthwiwkpun punuph inwpwuspnid quningnny hwipwjht gnipp
Znnht nul wijutdudp (Yud Bpnt gnip wuidwdp), npt ) qunudmd £
widhpwybu Yuplun ghinh optph hwplhwinipjudp b puthynd E qlwnp,
htyywtu twlb nwundbwuphpdlp B Uwpunwlbpnh opowth  Lnjuwnwlh
hwupwjhtt gnipp, Tniohh opowth, Lhuwgnph b hwdbdwwnnipjut hwdwp
twl Gnphuh opowtth Lwpuwpkuh hwbpuyhtt optiph phdhwjwt Yuqup:
Nuunidtwuhpnipiniutiipp gnyg Lu wydk, np NO3 —h wwpnibwlnipniup
Uwnbtthwbwlbpinp (Znnht nwl ) hwipuyhtt wnpniph opnid juqunud £ 0,73
Ugq/], hul NO: - hip Ug/}, kpt NOs —h URTu uqunid 45 Ug/), hulj NO:2 - hip
2,5 dg/i: Lnjuwnwljh hwtpwjhtt wnpnipmd hwdwwywwnwupiwbtwpbp 9,6 b
0,0,54, wyuhtpt Epynt hwbpwyhtt wnpmoipubpnid b thwpwwniubph n
uhwnphwnubph pwbwlimpmbup skt ghpwquugnid UGTu-Epp b Kuknyg
npuithg Jupkih oqunugnpét] jadbint hwdwnp:

Ubpju wuydwibkpnmd qquihnpbt pwpdpugt) b pugbpph pungpuhwd
optph oguwgnpénidp, nptt wybkih £ mdbnugunid dwppmpjut hwdwp
suthwquug Jupbinp wyn nkunipuh punhwinip nhdhghwnp:

Gpuljuimpmnii
1. T'uruennveckue TpeOOBaHHS K OXpaHE MOBEPXHOCTHBIX BOJI.
CanlIMH 2.1.5 980-00, YTBEpXKACHHBIC I'maBHBIM
TOCY/IapCTBEHHBIM CaHUTapHBIM BpadoM PD 22.06.2000r.
2. IleneneB M.A.[lomzemubie BoabL.<< YueHue 00 atMmochepe
U rusipocdepe>>crnenuaisHocTh — DKojorusi-Kocranait 2015.
3. Tomauera H.B. Dxosoro-¢husznonorunueckoe 000OCHOBaHUE
ONTUMAJILHBIX YPOBHEH MaKpO M MHUKPODJIEMEHTOB B MHUTHEBOU
BOJI€ ¥ MUIIEBHIX parmorax:M.,2011.
4.  dnpu Wynjub - Qpuitinypuwpwbwljub
htimwgnunnipnLbbiiph Whennhyu, 6M<,2015k.:

Znpyuidp nmwyugnnipyul b kpuppia/npyky fodpugpulpul njlghuyh
whnund, [j.q.n., £. 2. Quyuuyuiip:
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GLhuwpwinipnii

Upupnu  ZUY91F3UL
q.q.p., Un 7z jEiiuwpwbnipyul widphnih npnglinn
e-mail: armidahakobyan_1@mail.ru

20LUrUeabhuElrh 64 SvLUQahLErh
CLSULPLLED OUNUSEUUULELT BY,
1UL8 SUNuo4uoNke3Nhuy Ursulvh
uuSufruernhu

Znpyuwénid  bbpluyugyws b Upgufuh  wihnwnbbpnid
huwdwpugghibph b npgugghbbph phunwbhpblbphl yunlwing,
wowylky quyl  nmwpwsywd  Swpuwmnkuwlbhkph ' hwdwpkp,
Junlh, pojup  wnwpwdywdnipiniip, npnhp whnwpughl
hwdwmlbgnipyull ghphoping, phuwghnili wilkinufunonp Swnkpl
kb,  gpun/md Eh wnpwehl b Ephpnpn  pwpwhwplbppp b

qrunkginid ki UES nnupuidp:
Upgwfup — plkbgpngnpuyh Juqdnid  hwdwpuqqhbbph
plunwiahphli  wwwnlwing hugyugininn - wkuwhkp

owqubukih unynpuwlwip (Castanea sativa) b wnpujugghllinh
plunwiahphll wwwnuing wpowwnmpybahpli (Corylus colurna) ni
pnfup oniphpli (C. schuschaensis H. Winkler) qpunbginid Eb
vwhdwhunpul] nnupwdp b qpuibgywé B 22 GQupdhp qppnid:

Puwbuyh punkp Zwdwpugghbbph pluwbhp, nhyugghbbph
plunwbpp, ndhuupuml pofup, wpbbyul hudwupkiah, Jpugului
Jupip,  fnonpunky  Qunlp, owquiwlfkih  unynpuluwd,
wiplbyyul pnfup wpounnpy Eap:

A.Axonan
BH/IbI IEPEBBEB CEMEHCTBA BFYKOBBIX H
OPEIIIHUKOBBIX H UX PACITIPOCTPAHEHHOCTb BJIECAX
API[AXA
B cmamve npedcmasnena pacnpocmpaneHHOCmb U068 0epPesbes,
NPUHAOTEXHCAUUX K CeMelicm8y OYKOBbIX U OPeuHUKOo8bIX - OyKa, 0yoa,
2paba, Komopovle SGISIOMC CAMIMU KPYRHIMU, OOMUHUPYIOWUMU U
yemouuuglMu  depeebsimu 6 aecax Apyaxa,  3anumaiom nepgoe u
8mopoe SApycvl U 0X8amwvlearom OOaLUIYIO NI0WAdb. Pedxue 6uokb,
npunaonedxcawue K cemeticmey 0ykoevix- Kawman o006vikHo8eHHbII
(Castanea sativa)  u Jlewuna opesosuonas(Corylus colurna), I'pa6
wywuncku(C.  schuschaensis H. Winkler), npunaonesxcawue «
cemelicmgy OpeuHUKO8bIX, 3AHUMAIOM OZPAHUYEHHYIO NIoWadb U
3anecenvt 6 Kpacnyio knuzy Apmenuu .
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Kniouegvie cnosa:. cemeiicmeo 0yKogvie, CeMeUCMBO OpPEUHUKOBbIE,
epab  kaekasckuti, OyK  60CmMOuHbIU, OYO  epy3uHcKull, 0y0
KPYNHONBLIbHUKOBbL, ~KAWMAaH O0ObIKHOBEHHbIU, 2pab  80CMOYHbLIL,
Jleuura OpesosUOHas.

A.Hakobyan
TYPES OF TREES OF THE FAGACEAE AND CORYLACEAE
FAMILIES AND THEIR SPREAD IN THE FORESTS OF
ARTSAKH

The article presents the prevalence of trees — Fagus, Quercus,
Carpinus belonging to the Fagaceae and Corylaceae families, which
are widespread in Artsakh forests, are the largest, dominant trees in
forests, occupy the first and second tiers and a large area. Rare species,
Castanea sativa Mill. - belonging to the Fagaceae family and Corylus
colurna , Carpinus schuschaensis H. Winkler - belonging to the
Corylaceae family, have a limited area and are listed in the Red Book
of Armenia.
Key words: Fagaceae family,Corylaceae family, Carpinus caucasica,
Fagus orientalis, Quercus iberica steven, Quercus macranthera,
Castanea sativa mill, Carpinus orientalis, Corylus colurna

Upgufup, stuwywd hp hwdbdwwnwpwp thnpp wnwpwdphl, wgph k
pujunid  pniuwlutt | hwdwlbgnipmniiutbph nt poniuwnbuwlubph
wpunwhwjnjws puquuquiunipjudp, $npuyh hwpniun b juwynupnbn
Juquny: Upgujuh  hwipuybunmput  pniuwlub  Swdlnypnid
wnwbdtwwbu UkS L wbwnwnubph  gbpp, npntp Juqunud  Eo
hwipwybwnnipjut punhwinip wwpwsph snipe 35-40%-p * 457,16 hq hw
(1):

Utunwnubkpp  hwighuwtind  Bo gonmipjutt dhowduyp  puquuphy
JEtuwpwtwjut twlutph hwdwp: liunh pgpuwbg nstswugnidp (powgny
uyuntwhpubp £ wnwowginid Jjuuph ptwlwint qupqugdut hwdwp:
Ujuop tplipuqunh whnwnwéwsl wwpwspubpp quuny jpdwnynid b
Pninphu wthpwdbon ki wbwnwnubph 2unphhy wnwowgnn ppYuship,
dwpnip ongp b Juynit mt puwpbiguuwn Yihdwb, hull swnbph hwdwp
wlnwnh Ynnuhg npudwnpynn puphpubpp gnnipjut hhdbwljut wnpnip
Et hwunhuwtnud:

buntuuhy wpynibwpkpujut swhwgnpénilhg whnwntutph npny dwuh
wwhywinipyut withpudbynmpniup ghnwlgyt) E wpnkt sun unmg b
ny vhuyu punipjull uwonmwwuubph opowtinid, wyjh whwnwnubph Juynit
Junujupiwi Uh pwpp npoyplbpmd: Cunn nph <<witnwnogunugnpénnp
swhwp  k wjugqbkguh  wbwnwptbph wpnwunpnpujutnipniup,
dvhwdwdwbwl swbwnp E thnthnjuh  wbwnwnubph Eynhwdwljupquht
Swnwjmipnititbph dwjuwt nt punypp, sywhwp b Juubgh wbwnwnwght
JEuwpuquuquinipniups>> (2) :

Utp nunudbwuhpnipjutt byuwwnwlt £ pugwhwjnt;  Upgwjuh
whnwntbpnid  nondhtwbinng, hwdwpwqghutph b wjgwqghutph
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punwihputpht  wwwnlwinng Swnpwwnbtuwlutph wwpwsduénipiniup,
Eyninghwi:

Unip b dbpnn: Munidtwuppmipjut opjiljn ki hwinhuwgky Upguhih
whnwpbbpnid nwpwdyws  hwdwpwqghtbtph b wpuyywqghubph
puwnwthputpht wuwnljung Jujtwmnkpl dwnwwnbkuwlubpp,
qpuljuinipjut wnpmipubpnid nputg YEpuwpkpu) pniuwpwtiiinh Ynnuhg
npywéd npny uympbpp: Skpkjundulwt hhdp bt hwunhuwgl)] Upgujuh
wqquyjht Jhdwljugpulju dwnwjnipjul wltnwnnunbunipjut
Ybkpwpbpyuy, husybu twb Upguh hwipuybnnipiut <<Upguwjuwbinwns>>
whunwlwb ny wnbinpuyhtt juquuljkpynipjut wdyubtpn :

Niunidtwuhpnipiniubpp Juwnwupyty tu tppniquyht,
ghnnwlwt  gnypwgpdwl, npnohsubpny  npnodwl,  nruwbwpdwb
Ubkpnnutpny:

Upmynibptitp b putiwpynid:

Cunn  Upgwjh  hwipuybunmpyut wqquhtt  Jhdwljugqpuljut
Swnwnipjul whnwnninbunipjut b <<Upgupwbnwns>> ywhnwljub ny
wnlnpught — Juquulbpymppub nfjuyibph Upgujuh wihnwnwswsl
wnwpwopp 2018p. Juqunid k21,98 %: (Unmniuwly 1)

Unyniuwy 1
Upguijuh wmbwnwpwght $nunh dwljiptup  (01.07.2018)
2wgq. hEjunup Snlynuttkpm]
punhwunip duytkptuh
tjundudp
Cunhwlnip hnnuyht | 1143, 27 100.0
nwpwdpp
Ulnnwnuyht dnliy 446.70 39.1
Utnwnwbdwsl] inupudp 251, 317 21,98
ns wnwnwswsdl
wnwpwudp/Jupbjuhnnbp, 195, 383 17,1
Junwhwpptp,
wpnunuuypbp b wy i/

Upgwjih  wbwnwnubpnud  Swnwwnbuwlubph  puwpjudubnipiniut
wihwjuwuwpuswth b Unwydl] hwpniun But Uwpuwlbpnh, Zwngpniph,
Luwpwpwnh, Uulbpwbh, Lwupjwdwnrh, Cwhmdjuh oppwlubkpp, huly
Uwpuntunt opowtit wnpuwnn k, npp wuydwbwynpjws L hwdbdwnwpup
snpujhtt Yihdwynyg b hwppwduypuyhtt punypeny: Uks dwuwdp wnwnubpp
Jujtwwnbpl Bz Upgwjuh wlwnwnubpt niubkt pwpny junnmigusp b
Jtuuwdlbtph yhphiuph puquuquinipni: Pusybu Zujuunwith, wjuybu
£ Upgujuh wunwnttpt hpkiug swpwnbuwljubpny nt pniuwswslynypny
yunluind ot Unduuyut b Zuguljub-hpwbulut  Jwpgbphb:
UnJjuyutt dwpgh ubky dwtnng ubkplujhu wbwnwnubph  hhdbwu
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dSwnwnbuwlubpp (hwdwpkuh, pnjuh, phuljh, jununt swwn wnkuwlubp,
huudnpkuh, (nptuh, Jipwukth, nduhly, ptnh, hugkuh b wyh) nwpusdt) tu
Jtpht Uhngkunid: Uwngunwywnujht dudwtwjuopeownid
JbEpotmjutwytu nyiswgh] b wbwnwntbtph juntwduubp nt ohpdwukp
wnbuwljutpp, b dkpdwplwunupdughtt hwppwd whwnwnubpt hpkug nknp
qhot] Lu wbplwpwih wbunwnubphl, npuntn ghphpofunid B hwdwpbuhl,
Junuht b gpununhdwgynit wyp mbuwljubp:

Poptw;  Jwd  hjpwhuwghtt wwppipp wbwnweh hhdtwlu
dSwnwwnbuwlubpt E: Upju pudphg Gb, ophtwl], wplbpwt hwdwpkuhb,
UnJjuuyutt pnjuht, upwwnbpl b puownwht plulhtbpp, wbnwpwht
pupnht b wyb:

Cun YEhuwklninghwljut wpwbdbwhwnlnipmnibiubph b mbnbuwljut
pwlwlnipjut htinwqnudnn pnyubpp, npnp  Upgujuh ul‘hmumhhpb
hhdtwlwl swnwnbtuwlukp b, pmduinid B hknlbyjwy fudpbnh

g uwynp jud wtnwnljwuqunn,
tpypoppujut jud uinnpunwu,
hwqugnin mbuwljubp:

QGuwynp jud wunwpuqunn mbuwlubpp (hwdwpkuh, junuh, pnhah)
wltnnwnuhtt hwdwlkgnipjut giphohuny, phdwgynit wdktwjunonp dwnkpt
ki, npnup gqpuynid B wnwght b Epypnpn pwpwhwplbpp b qpuntgunud tu
Ubks nmwpwsdp: Zhdtwlwh winwpwluqunny nbuwlutpp juqund B
Junimunibkp 81,78 hwq. hw (29%), pnjununibp 87,42 hwq. hw (31%),
hwgwpynunibp 84,6 huq. hw (30%) nwpwédntpynt:

Bpypnppuutt jud unnpunuwu  wnbkuwlbtphg b wpbbpwut pnjuhb,
plyht, (npkuht, YEsht, ptnht, hwgkuhtt b wyl, npnup vnydbpwubp B,
hunttwjuubp, qpuntgunid i wwnwnh plpnpng swpuwhwplp:

fuqiugmun wbkuwljukphg ki unnpulubt pwqubwlkuhb,
wpowwnukuht (Corylus colurna), pnjuh oniphhti (C. schuschaensis H. Winkler),
npnlp qpunbginid Bt vwhdwbwthwl twnwpwsp, pnruwppuwphh htgnyh
ubipjuyugnighsubphg kB, gqpuiigqus tu <<2Z2 Gupdhp gppnid>>:

Zkwnwgnuynn swnwnbuwljubpp wnwewgunid i husytiu gnin,uyuytu
H Juwep winwnbbp: Pugh npuihg wju Swowwnbuwlubphg Uh pulhup
ki huuwght Gu:

UnyJljuup phunpndinpuyh nbjhunubphtt puquuphy wojpwwnnipjniutp
Eu udhpqws :

Cutn  Umqikgnlh  Unfuuh  $ppugh whnwpwht - Swslngp
Eppnppujut dudwbwluopowtth Jbhpgnid b uwwnguuyuwndwt
dudwtwuopowth uljgpnid hwdwwnwpws Ybpugl] L' wuwhwywugbng
dhuyt Unjjuhnund b Fwjhond nkjhjunuwght dbugnpyutiph wmbkupny (9):

Qnpnuhbydu <<Uplkjut Uunpyndjuup nhk hwunubpp>>
wohiwinmpnitnid Wbk Lk np uwpdwph  dhpenid Undlyuuh
nwpwdwopowinid wpnku dbwynpyus L tnbkp Unjjuhnugh b Bwjhoh
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nbdnighnidubipp, qluwynpuybu punugus (hubtiny nnipquyuljui (pn-
ptwy) wmwpptphg, npnup Eupwplyting npnowlh Jepuhnpudwiy, hwuk) B
dhtsl Ukp opkpp (7):

Cunn Fnyhuwoyhihh. Gunpynyjuup nbjhjunughtt mbuwljubpp (Fagus

orientalis, Zelcova carpinifolia, Ficus carica, Rhododendron caucasicum,
Diospyros lotus, Castanea sativa), hwpdwupybkiny unp, thnthndus
Eyninghwjutt wuydwukpht, vhwdwdwbwl] wwhwywul] Eu

wplwnuwpdughtt b dkpdwpbwunupdughtt mbuwlutphtt pinpny dh owpp
duwnwiqulijwt wpwbdbwhwwnlnipniiitp, npnughg bt Jhghnwughughg
htwnn snp nkpliubph ywhywinudp, mkphwudwt yuppbpujuwinipniup,
ynittwdl  pnitp, Swpuwt  puqUuljhnipnitp,  swuwowwiudws  Ukpy
ponpnoutinh wnluwynipjniun(8):

Cutn Qpnuhbjuh’ <<ubpyuynidu phjhljnubph ks dwup vwhdwiwthwy
wnwpwéwdnipjnth nibth:

“putp hwtinhynud Eu hhdtwwinud hnruhu-wpbbpjuwt hwdbdwnwpwunp
hinttu]  winwpwddwt spowtittipnud:Unjuyt ub nhjhjunughtt swquwdp,
wyuhtiph htugnyyt $inputkpht wwnljwing npny nkuwlikp, npnbp dkp
opkpnid  ny dhuyb skt Ypdwwnnid  hpktg wpbwyp, wyl dknp bu phpkg
pujwpup hwpdwupnpuljutnipini ubkpluyhu Eyninghwujuta
wuydwbbbphl' gnigupkpling wpngpbuh] qupqugdul popnp qskpps>>(6; 7):

Zknmwqnuynny  pnyubpp Upgwjuh  wbwnwnubph quwdnp jud
wlnwnluquny  hhdbwjut  Swpwwnbuwlutpt  tu, nmbkt  wybuwyhuh
nwpwoéwdnipinit b Eyninghw, npp wwwnlbpyws £ wnmniuwly 2 -nud.

Unniuwl 2
Zmdwpuqghubph b njpuqqhutph ptnnwihpubphtt yunljwing

Suipwwnbuwlubph nmwpusjubnipniui b Ejnjnghwt Upgujunid
hh 8kntph Stuwljukph Swpwdjwdnip
wijubnudp wijubmdp il pun Eyninghwit
(huytpkl, (huykpkl, Ykuwdlp Upgujuh
uwnhubipkiy) Jwwnhubpkin) opowtintph
sw&wpuqqhliph plwnwithp’ Fagaceae
1. | Zwdwpkuh 1.zZwdwpkuh wpbbjpjut' | Swpwwnbuwy Uwpunultpn Jununt
(Fagus L.) Fagus orientalis Lipsky. whnwnubp
1.9unuhp qpulguﬂlulh‘ Swnwwnbuwly Upguwfuhp pnjnp pnjunt b
Quercus iberica Steven onowiitipnid hwgwpkunt
wuwnwnubp
2. Yunbj junpnpunky’ Swnwnbuwy Upguwjuh pninp pojunt b
Quercus macranthera onowtiitipnid hwgwpkunt
Fisch. et C. A. Mey. et wuwnwnubp
Hohen
Yunuh Swnwwnbuwly Zwnnniph, wphnuyht
(Quercus L.) 3. Yunbh wpupuyut’ Lwpwpwnh unup
2. Q. araxina  (Trautv.) opowikp winunibp,
Grossh. dhtigh 1100d
Swnwnbuwly Uwpunwltpunh, | pupdpnipmnit
4. Yunbh nulkqos’ Cwhnudjuith n
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Q. hypochrysa Stev. b Uuljipuih
opgwitiip Jumnp
whnwnubp
nukp
3. | Cwqubwlkuh | Cwquuwykuh Swnwnbuwly Uwpwntun, [Entwutighn
(Castanea Mill.) | unynpwlwi’ Castanea Zunpniph
sativa Mill. opowlinbp
Spujmqghibph pwnwlihp = Corylaceae
4. Pnjuh 1.Pnjuh YnyYwuyub Upguwfup Junune,
(Carpinus Carpinus caucasica L. Swnwnbuwy pRinp hwgwpkunt
Mill.) Juu pnjup onowtinbpnid wiwnwunubp
unynpuljwl Carpinus
betulus L Swnwnbuwy
2.Pnjup phwunbuwly Upgujuh pojuntnubp
wplbjut(mudp, ponp
onuitik)’ opowiitipnid
Carpinus orientalis Mill.
dhohti |Entughta
3. Pnjup oniohp’ Swnwnbuwl unup wnwn
C.  schuschaensis  H.
Winkler Cnuh
5. | Spykup Shyrkuh unynpuljui’ plhwwnbuwly Upgujuh Yunubkpnfuught
Corylus L. Corylus avellana L. pnnp Eupwinwn
opowtinbpnid
6. | Uppwunjutp’ | Upownjukup Sununbuuly Zunpnip Junubkpnfuught
Corylus L. Corylus colurna L. Eupwinun,
hwgwpkunt,
pnjunt winwn
Upgujunid  Jununt wbwnwntbpp nwpuoywd ki husybu

JEunpnuwut, wjbwbu b hpuwhuwht b hwpudujhtt opowbiibpnud:
Yunumuntbpnid hwinhynid Bu jununt 4 wmkuwl, npnughg Quercus iberica
Stev (Qunup Jypwgwlwi), Q. macranthera Fisch. et Mey. ex Hohen. (Ywnuh
hunonpuinte): Q. araxina (Trautv.) Grossh. (Ywnuh wpwpuumib) wnbuwlp
hwinhymd t Zunpmph b Lwowpunh opowbikpmu  Uhlsh 1100 d
pupdpnipinibubpnud, npunbn juqunid £ wphnwihtt tnup wiwnwnubp, huly
Q. hypochrysa Stev. (Ywnuh nuljiqos) wmbkuwlp’ Uwpunwljbkpunh,
Cwhnudjutih b Uuljipwuh opowtiibinh wtnwnubpnud: (3):

Upgupumd hwinhwynid t pnjunt 3 wbuwl Carpinus betulus L. (Pnjuh
unynpwljui), C. orientalis Mill. (PFnjup wplbjwu) b C. schuschaensis H.
Winkler (Pn}juh oniohh):

Unynpulpwi jund [nfhwupml pojupl jangnp swn Edhbsh 30-35 d
pupdpnipjudp b 60-80 ud puh nipudwgdny: Niuh nwpwsdwub ks wpbkuy,
hwiunhynid £ wtwnwnwjhtt pnjnp gnunhubpnud: Upbkywb pnfupll wdkh
snpunhdwgyni k, obpdwubp, honh tjundwdp phs wwhwieynu: Swspud
dwin L, nmith dhtslk 5-8 U pwpdpnipjui: Unnpunuu Swowwnbuwl b jud
bipuwwinwemd  junonp  pnuh:  Aofup Cmipphli (C. schuschaensis)
nwhdwbwthwl wnwpwsdnipjudp hwinhynid £ dhuyt Cniphh, Upnithph
dupgh  uwnnphtt b dhohtt  (Entuyhtt  gnuhubkph  wbnwptbpmd b
unupwtnnunubpnid: Cwwn wpdipwynp k. niuh hns, swup ptwthwyn: Yknth
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utpuh Ynnuhg unwinid Eu nlnht tkply: Zuqugnin mkuwy b, gpugyus
E Zujuunwtth Ywpdhp gppnud:

Ubtwnwnljuqunn hhdtwljut wnkuwlutphg E tub wpbbjjub hwdwpbkiht’
Fagus orientalis Lipsky, npp hwunghwynid L Uwpuwlbpunh, Uulbpuip,
Cwhnudjutth opowtiitinh hjntuhuwghtt dwunud qpunbkgubiny
ghipwquiguytu hntuhuwjht phpnipjut |Entwjmbebpn:

Unynpuljutt  swqubwlbint wwpwédwt  wpbwjp puggpynud  E
Uhotpypwédnyujhtt  opowtiibtpp, @®npp Uuhwib, UYUndjuuh ubbdnyjub
wthbpp(Ungh, Sniwpub opowutbpp,Uplumghw, Ugwphw): ®npp Unyljuuh
opowbitipnid  swqubwlkint nmwpwsdwt wpbwp vwhdwbwhwlynd E
Jdpwunwih  Popdnidh whnwnbtpny: Uwluyl 1967 p. (. Unnipwiywih
Ynnuhg Upguwjuh Uwpuniunt opowth Nwpwpunub Entwonpujh £hpu
(Ekpwt  hmiuhuwghtt  qubekph  jununi-pnjunt  jpwpp  wbwnwntbpnid
huwyntwpkpyt) Eu owquiiwljEint Swnnintkp, npnup Jiuynid £ wyt dwuhd,
nnp nhihyunuwiht  pnyuph  wpbwp wwpwéynd Eh twb  Lhpbwghb
Nwpwpwnnud(4):

Ukpluynidu Uwpuniunt hwdwjuphtt unljuing wtnwnubpnid juwunp
dSwnwwnbuwlubph htn dhwuhtt wdnud E pwmquiuwljunt  7-10 tnwpkljub
dwnbp: Zwjwbwluwt k, np swquuuibunt pulnighlubpp mwpwst; tu
pnsniulbpn:

Unynpuljub pwqubwlbiunt Swpninbbp Jub twb Zwnpniph opowth
Uts Punup q@nnh  wbnwend, Uwpunwulbpnh  Uwnunbuh
winwnniunbumpjub <<Gpkp dwulnil>> Ynsynn nbnudwunid, Qutwush
gninh wtnwnnwpwspnid(3):

Upgupumud nwpudjws b njubine 2 wkuwl w.undnpuljui’ Corylus
avellana L 1t . sunwidwl wpounnpykih’ Corylus colurna L.: Undnpuljwi
nukuht junpnp pmuth £ jud gwdpwg swn 2-5 U pupdpnipjudp:
Swpwéws E Upgwjuh hwdwpum  pnnp wbnwpbbpmd: Upownjuikuht
Junponp dwn Euhlst 20-25 U pwpdpnipyudp, dhush 1 U ph npudwgsny:
QLpunuund b utiinuiyniptpny hwpniun, junttwy honbpp, qquynit £ onh
Juntwynipjut, hnnh  hhdbwynipyut Wuundwdp:  Zwinhynd k
vwhdwbwthwl nbntpnud: Upgwipunid nwpusyws b Zunpniph (Snn, Snidh)
Junubpnjunt Eipuwbinnwunnid, Ljupuewnh tntguninh dnin(3):

Uyuyhuny  mumdbwuppmpymbibph wpymbpmd Yupkh
Eqpuiuguk], np hwdwpwqghttph b whjwuqghubph puwnwthpubpht
wuunljuing quwynp jud wbnwunjuqunn nbkuwlubpp  (hwdwpkip,
Junth, pnjuh) wbnwpwhtt hwdwlbignipjut  qbipholunn, phdwglynit
wubkuwpngnp Swnkptt L, npnup qpuymid ki wpwehti b Lplpnpy
owpwhwpltpp b qpunbtgunid ki kS wwpwsp: Zwpyh wnubny, np
wlnnwnt wywhnymd E hyywhu nbnuljuwt ptwlsnipiut, wjbybu b
punhwtnip  wpdwdp hwuwpwlnipubt  Ynipwlui b unghwjwulub
Juphpubpp, nmwpwsdpubpp yuownywinud kE thynignidutphg, tpnghuwyhg b
puwdhubph pwgwuwlwb ubkpgnpémipjniuitphg, nitunh pipupwbsnip

puwlsh wwpuwnhp pughpt £ tpuw wuwhywimpniup: <<Utwnwnubph
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opwhwywp b opwljwpgquynphs, npurnwyurnwyuwb b hwlwkpnghnt
huwnlimpmiuubpp whquuhwwnbih o hwnljuwbu wjbwhuph (Epbught
Epypubph hwdwnp, hsyhuptt £ Upguwjup, b hpkughg ubpuyugunid Gu gun
wybh UkS wmpdtp, put winwnhg ptwthuyn unwbiwg b £>>(5):

Muwnp, Upgwjh wbwnwnubph wwhwywinipjut Jhengubkphg [
wwophth  wbwnwnwhwwnnmdubph  pugunnudp, whnwnuwntjdut b
wlnwnh ptwlwt wdht twywuwnnn dhongupnidubph hpwluwbwgnudp,

wngkjuuyptph b wpgkngutph juquwuljtpynudp:

Gpuljuwimipmnia
1. Ursulb zZULLUMESNRESUL 4bh&UYURrUbUL
SULBaPrLer 2010-20160., Unkthwuwlkpwn, Ly 139-145

2. &2 JEhuwpwbwlw puqUuquunipjul
wwhwwinipjul,

wuwonwwinipjul, yhpupununpnipjuit b ogunugnpddwt
plhw-

quyunubpnid puqUuyupnmipniup b gnpénnnipniuubph
wqqujht

dpwghpp», Gpluwt, 2015

3. Uz << Upgwhwtwnwn>> yhnwlwb ny wnhnpught
Juquulkpynipjut ndyuutpp

4. Unnipwiyub (P, Unynpulubt oswqubwulkunt
Ynyunniputtpp Lintwht  Nwpwpwnnid, upmnz
Stnklwghp, 2004, te 80-82

5. Zuwjpuybwnywt kU, Zwpmpmoiywu L,
Zwupnipjniiyui U.L, Cpowlju Uhowuyph
wwhwwnipnil, Gplwlb, 2005, 457t9:

6. Apymansn P. WM. Pemuxtst Haropuoro Kapabaxa wu
MeCTOHaxOoXJeHud ux, borannuecknii xxypran 1972 r. N12 AH
CCCP, Jlenunrpanckoe oTaeieHue.

7. Tpoccreiim A.A. PemukTsl BocTOYHOTrO 3akaBKasbi. baky,
44 c., 1940.

8. TymucamBmmu B.3. IIpormBopeunBbie OCOGEHHOCTH B
HACJIe/ICTBEHHOCTH  PeJMKTOBERIX  JPeBeCHBIX IIOpOJ, W
MX3HaYeHUe /i PasBUTUA PaCTUTEIBHBIX OpraHu3MoB. V3.
AH CCCP cepus 6uoi., M., 1958, c. 271-281.

9. Kysumemos H.WM. IIpumnuner pgenenms KaBkasa Ha
6oraHuKo-reorpadpuueckue mpoBuHImH. 3an. AH, ¢wus.-mar

orz. CII6, 8, 24, 1, 1909, 171 c..

Znpywdp  wwugpnippul o Epupfuuan/nplly pdpugpalol
[njkqhuyh winund, j.q.n., 2.9. Quyuuguip:
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E-mail: volodya mirzoyan@ mail .ru

5-UrpPLULS - 5-UrPLPIEL-UURLN 2, 4,
6 - GRAUUPLNNPLPUPIMPLLELP BY
LLUL8 6-ORLUPUOCUULS3ULLELP UUU-
UNEGSNruerp
NrUNRULVOUR NREP3NAULLELT

Nhumdluppywé F 5-wppjugn- b 5-wppipnbb-undpin 2, 4, 6 -
Enundplnwypphdhnpbbbph b Gpubg 6-opupwdwbguyibph vwu-
uyklinnpblpp b gnyg b wnpywd upnhyjws hpdinulwl pnbbbph
b UnjEfnyyup hpnbbkph hwpwpbpnippul thnpiljuwwdnipmniip
o hwumnunnnibbbph dpol:
FPuwbuyh  punkp'  dwu-uyklunpakp, o hwunwunnd,
UnpEgniup hnbbkp, pnbbkph plunkiupynipnt i, nkywluypsibp,
hnpluwyywdnipind i, Junmgywdp, unjEgnijjup hnhbkph
Juyniinipni iy

B. Mupsosa

MACC-CIIEKTOPBI 5-APHJIA30 -H 5-APHJIH/JEHAMHHO
2,4,6 TPHAMHHOITHPHMH[HOHOB H HX 6-
OKCHAHAJIOIOB

H3yuensr macc-crmexTpsr  5-apmraso —u 5-apurmgenammHo 2,4,6
TPHAMHHOIHPHMELZHOHOB ~H HX  6-OKcHaHaxoros. IloxasaHa
KOppeJIALHOHHAA CBA3h  MEXZY COOTHOLIEHHEM HHTEHCHBHOCTH
OCHOBHBIX H MOJIEKY/IAPHBIX HOHOB H O KOHCTAHTOB 3dMECTHTEIEH .
Kirrouessre croBa: Macc-CIIeKTOpSI, O KOHCTAHT, MOJIEKYIIPHBIE
HOHBI, HHTEeHCHBHOCTS HOHOB, 3aMeCTHTEIb, KOPPEIALHA, CIDYKTYDa,
CTAGHIBHOCTD MOJEKYIAPHEIX HOHOB .

V. Mirzoyan
MASS SPECTORS OF 5-ARYLAZE — AND 5-ARYLIDENAMINE
2,46 TRYAMINOPYRIMIDIONS AND THEIR 6-OXYANALOGS
The mass spectra of 5-arylazo — and 5-arylidene amino 2,4,6
triaminopyrimidions and their 6 oxyanalogues were studied. The
correlation between the intensity ratio of the main and molecular
ions and the o substituent constants is shown.
Key words: mass spectators, o constants, molecular ions, Ion
intensity, substituent, correlation, structure, stability of molecular
ions.
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Lwujhtunud dbp Ynnuhg [ 1] ntunidbwuhpyby Bu 5-wphjugn

- b 5-wipphihpbu-wdhtn 2,4,6-tnwdhtinyghphdhnphuubph b tpubg 6-
opuh wéwugyujubpnh unnwugnidp, junnigyuspp b npnoky Bu  dnjkynijjup
hnuutph  wpnhdwb ophtwswithnipjniutpp  EEjupntuwhtt hwpdush
dudwtiulj :

Lkpluyugynn wpwnwiph tyuwnwlub £ ogunpgnpstiny mpnhdwt
hhdtwlwt  npnipjnibtipp U wpyniipnid wnwowgusd  hntubph
htnbtuhynipmip ,wupqbk] hhdtwlwt hntubph htnbbuuhynipuit b
nbnuljuhsitiph ohwunwwnnitubph hnpujuydusnipniip:
Uwu-uykjunpndbnpulwt hknwugnunipniutpnid thnjujuwyusnipiniup
unynpwpwip npnonid ki ny ph hntubph pugupdwly wpdtpny wjl ndjuyg
hnth b dnjEYnijjup hntth htnbuuhympniuubph hwpwpbpnipyudp [ 2]:
Nbhunmdbtwuhpyt) B hbwnlbyw) owpph dhwgnipniuubpp

NHZ NH2
o N=N-CsHiR = N=CH-CsH:R
H,N AN XH H.N AN XH
Url]muuﬂ.l-l
I III
1. X=NH,R=u-NO: 6. X=NH, R=uy-NO2
2. X=NH, R=u1—C1 7. X=NH, R=d- NO2
3. X=NH, R=H 8. X=NH, R=u- Cl
4. X=NH, R=u-Me 9. X=NH, R=d-OH
5. X=NH, R=y-OMe 10. X=NH,R=H
11. X=NH, R=uy-OMe
II vV
12. X=0, R=H 14. X=0, R=u1—NOz
13. X=0, u-CHs 15. X=0, R=u-Cl
16. X=0, R=H

17. X=0, R=uy-OMe
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Unyniuwy 1
Uhwg. R o M B | B2 | A A2 Joum Joam Jsum2 Jam Jazm Wn
hwdw

e

1 w-NO2 078 100 [ 35| 54 - - 0,35 0,54 0,64 - - 349
2 u-Cl 0,23 100 | 36 | 56 - - 0,36 0,56 0,64 - - 315
3 H 0 100 | 30 | 42 - @ 03 0,42 0,71 = - 434
4 u-Me 0,17 100 | 29 | 45 - - 0,29 0,45 0,64 - - 395
5 u-OMe -0,27 100 | 24 | 36 - - 0,24 0,36 0,66 - - 423
6 H 0 100 | 47 | 16 - e 0,47 0,16 29 vt - 36,7
7 w-CHs -0,17 100 | 32 8 - - 0,32 0,08 4 0,22 0,17 27,6
8 w-NO2 0,78 100 | 14 -l 22 17 0,14 - - 0,18 0,1 22,0
9 U- NO2 0,71 100 | 50 -| 18 10 0,5 - - 033 0,42 432
10 y-Cl 023 100 | 54 -133 42 0,54 - - 0,21 0.2 30,5
11 J- OH 0,13 100 | 30 = |28 20 03 - = 0,28 0,2 47,6
12 H 0 100 | 54 -| 28 20 0,5 - 2 0,35 0,33 438
13 uy-OMe -0,27 100 | 32 -1 35 33 0,32 - - 0,26 0,72 335
14 W-NO2 0,78 100 | 27 - 26 72 0,27 - - 0,23 0,18 22,7
15 w-Cl 0,23 100 | 36 -1 23 18 0,36 - - 0,28 0,22 26,0
16 H 0 100 | 34 - 28 22 0,34 - - 03 0,2 38
17 wy-OMe -0,27 100 | 24 -| 30 20 0,24 - - 40,4

R-nbknuljwhsutp tu

o-nbknuuhsutph fEjunpntwht hwunwwnniutbp B
M-unjElnijjup hnutkph htnbkuuhynipniuttpt B
Bi-Bo- hwdwwwunwupwbwpup  (M-GsHsR) b (M-CsHsRi,N2)  hnuubkph
htnbtuhymipmiuubpt Eu A b A2 p hwdwywunwuppwbwpup (M-1) b (M-
2) hnuubkph htnkuuhynipjniuutpt b
W-unilnijjup hnukph juyniinipjut wpdbpubpt Eu:

buswtu bEplmd L wnpniuwl 1-hg pninp dhwgnmipnitubph  Unwnn
Unjkynijjup hnuubph htnbuuhynipmibtipp dwpuhdwy &b, hull tpwig
hwpwpbpwluwt Yuniimpiniup 22-47-h  vwhdwbibpnd @ Udktwdbs
wpdbipp niuh 11 dhwgnipjniup , hull wdbkuwthnpp wpdtpp  phy 8
dhwgnipniup Yykpohtiu hwjutwpwp wuydwbwynpjus b thwnpn jadph
Ipwugnighs inpnhdwup:
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Utp twhijht wopwwnwiupmd  [1] gnyg E wpdws, np wphp fjadph
nbnuluhsutpp phy Eu wgqymud  wpnhdwt migpnipniuitiph b tpubg
htnbttuhynmipmitutph  Jpw, wwluytt sh nunmdtwuhpyl] hhduwlu
hntubph U dnbynyyup hnutbkph  hwpwpbpnipjut Juwjuusnipniup
wmbnuljuhsitiph o hwunwwnnitiubphg: Oquytiny wnmiuwl 1-hg U
Yuwnupting  hwpqupyubp, qupqyb & np.

J s Jeum, JAum, Jazm-h dudwbwl] juppjusnipniunp o
hwunwwnniiubph hkwn npnoynid £ gduyhtt hwjuwuwpdwt pwbwbtwdling b
wju niih I Jhwugnipwt nhypnid htwndyuy inbupp gé.1

J 51m-0,297+0,095 o

04 | 0,372
0,35
0,271
0,25
0,2 .
0,15 '
0,1 '
0,05 »
0,27 0,17 o 0,23 0,78

Ldwbwwnhy hwpunply Juwwwpbng J sy s b o hwunwwnniuubkph
dholt , wupqyl) £ onp wyt nith gduyhtt wmbkup npnoynid I dhwugnipyjub
hwiwp htwnljw) hwjwuwpdwb ding gs. 2.

] s152-0,66-0,032 0

o8
3.7
665 g6 |

i 6526 0,635

6,51
o4
6,31
82—
61—

04 -0,2 0 0,2 04 0,6 08 : |
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Ujuyhuny ntunidbiwuhpbiny 5-wphjwqn b 5-wphjhpbu-wdhun 2,4,6-
Enwdhtnyhphuhnhuubph L tpwig 6-opuhwswugyuiutph  dwu-
uyklwnnpubpp yupqyby £ onp npnhdwt dwdwbtwl] wpwowugus hhdtwljut
hntubtph b dnjkynyyup pnbttph hwpwpbpnipyut b nknuwlwhsubph o
hwunwwnniubph dholt juwp géwyhti k:

Takum o6pa3oMm, Ipu H3yYeHUH MacC-CIIEKTpOM  5-apmiazo —u 5-
apuwingeHaMuHO 2,4,6 TPHaMUHOIMPUMUIUOHOB M UX 6-OKCHaHAJIOTOB IIOKa3aHa
KOPpeIAIMOHHAA CBA3h MEX/Iy COOTHOLIEHUAMHU MHTEHCHUBHOCTHIO OCHOBHBIX U
MOJIEKYJIIPHBIX HOHOB ¥ O KOHCTAHT 3aMeCTUTe e .

Gpuljwinipynih
1.  X.B. Benogzenosa , H.A.Cmopsiro, B.C.Mup3soss, P.I'. Menxuk —
Oranmxanan, 5. A.VBua XI'C-1998r. Ne 5 ct. 659-667
2. L. Yu. Ivanovskaya , M.I Gortinkel ,V.F. Sedova and
Z.D.Duvevenko. Organic Mass Spectrometry, 1973, vol.7 pp. 911 to
924,

Znnjusp  nwugpmipjut ko Gpuopiwynpylp  udpugpuljut
Unikghuyh wunud, p.q.je., U U.Uppuwhundjuwip:
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