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vgurbaneli@gmail.com
bagirov@bk.ru

THE INFLUENCE OF THE AXISYMMETRIC INHOMOGENEOQOUS

RESIDUAL STRESSES IN THE HOLLOW CYLINDER CONTAINED

INVISCID COMPRESSIBLE FLUID ON THE DISPERSION OF THE
AXISYMMETRIC WAVES PROPAGATING IN THAT

Keywords: axisymmetric residual stresses; axisymmetric waves; dispersion
curves; compressible inviscid fluid, hollow cylinder

The paper investigates the influence of axisymmetric inhomogeneous residual
stresses in a hollow cylinder containing a compressible inviscid fluid on the dispersion
of axisymmetric waves propagating in this cylinder. It is assumed that these residual
stresses are generated by contacting the longitudinal cut sections in the cylinder.
Numerical results on the influence of the magnitude of the residual stresses and the
contact of the cylinder with the fluid on the dispersion curves of the lowest, Quasi-
Scholte, first and second modes are presented and discussed. To obtain these results,
the water is considered as a fluid contained in the cylinder, while the steel is considered
as the material of the cylinder. In particular, the analysis of the results shows that the
contact of the cylinder with the fluid significantly affects the influence of the
inhomogeneous residual stresses on the studied wave dispersion.

Q.C.Valiyev, E.T.Bagirov

QEYRI-OZLU SIXILAN MAYE iL9 DOLU BOS SILINDRDO OXA
SIMMETRIK QEYRIi-BiRCiNS QALIQ GORGINLIKLORIN BU SILINDRDO
YAYILAN OXA SIMMETRIK DALGALARA TOSIRi

Acar sozlor: oxa simmetrik qalig gorginliklor, oxa simmetrik dalgalar,
dispersiya ayrilori, sixilan qeyri-ozlii maye, bos silindr
Qeyri-ozlii sixilan maye ilo dolu bos silindrdo oxa simmetrik geyri-bircins
qaliq goarginliklarin bu silindrds yayilan oxa simmetrik dalgalara tosiri dyranilir. Bu
qaliq garginliklarin silindrds olan uzununa kasik sahalari il kontakt zamani meydana
golmasi forz edilir. Qaliq gorginliklorin 6l¢iisiiniin  vo maye ilo dolu silindrin
kontaktinin asag1 kvazi solt birinci va ikinci rejimli dispersiya ayrilorins tasirinin adadi
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G.J.Veliyev, E.T.Bagirov

naticalori gostarilmis vo miizakirs edilmisdir. Xiisusilo da, naticalorin tohlili gostarir Ki,
silindrin maye ilo kontaktda olmasi gqeyri-bircins qaliq gorginliklorin &yranilon
dalganin dispersiyasina tasirini shamiyyatli doracodos artirir.

I'./»ic. Benues, 3.T.bazupos

BJIUSIHUE OCECUMMETPUYHO-HEOJHOPOJHbIX OCTATOUYHBIX
HANIPSI)KEHWUH B ITOJIOM WJINHIPE C HEBSI3KOM C)KUMAEMOM
KUJIKOCTHIO HA JUCIIEPCU OCECUMMETPHUYHBIX BOJIH,
PACIHPOCTPAHSIIOIIUXCSI B HEM

Knwuesvie cnosa:  ocecummempuunvlie  OCMAMOYHbIC — HANPANCEHUS,
ocecuMMempUyHble  GONIHbI,  OUCHEPCUOHHBIE — KPUBLIE,  COHCUMAEMAs — HeBGA3Kas
HCUOKOCb, NOIBLUL YUTUHOD

B pabore wucciemyercs BiIMAHHME OCECHMMETPHYHBIX HEOIHOPOIHBIX
OCTaTOYHBIX HANpPSDKEHUM B MOJIOM LMWIMHAPE, COACPIKAIIEM CXKMMAEMYI0 HEBS3KYIO
XKUJKOCTh, Ha JHUCIEPCUIO0 OCECHMMETPUYHBIX BOJH, PAaCIpOCTPAHSIOUIUXCA B 3TOM
wwinHape. Ilpeamonaraercs, 4ro 3TH OCTaTOYHBIC HANPSKEHUS T'€HEPUPYIOTCS MpPU
KOHTAaKTE€ C YyYacTKaMH MpPOAOJIBHOrO paspe3a B wnunuHzape. llpeacraBieHsl u
OOCYXIIeHbl YHCJCHHBIE pPE3yNbTaThl [0 BIMSHHUIO BEIUYMHBI  OCTATOYHBIX
HampsDKEHUN M KOHTaKTa LMIMHIApPA C JKUAKOCTBIO Ha JUCIEPCHOHHBIE KPHUBBHIE
HU3IIEH, KBA3WLIOJbTOBCKOM, MEpBOM M BTOpod ™MoA. i mojdydeHus -STUX
pe3yNbTaTOB BOJA paccMaTpHUBAETCS KaK XUAKOCTb, COAEprKallascs B LWIMHIpPE, a
CTaJlb pacCcMaTpHUBAETCs Kak MaTepuai HUINHApa. B yacTHOCTH, aHANMU3 pe3ysbTaToB
MOKa3bIBAET, YTO KOHTAKT LMJIMHAPA C KUAKOCTHIO CYIIECTBEHHO BIMSACT HA BIIUSHHE
HEOJHOPOIHBIX OCTATOYHBIX HANPSKEHUH Ha AUCIEPCHIO UCCIIEyEeMOU BOJHBI.

1. Introduction

The studies of wave dispersion in an inhomogeneously prestressed
hollow cylinder containing a non-viscous compressible fluid were started with
the work [1]. In this investigation, the motion of the cylinder is described using
the three-dimensional linearized equations and relations of the three-
dimensional linearized theory of elastic waves in initially prestressed bodies [2;
3], but the flow of the fluid is described using the linearized Navier-Stokes
equations for compressible inviscid fluid. Further development of the
investigations started in [1] was made in the work [5], in which the influence of
the fluid properties on the dispersion of the waves propagating in an
inhomogeneously prestressed hollow cylinder containing these fluids was
investigated. It should be noted that before conducting the studies in [1] and [5],
the dispersion of the longitudinal axisymmetric waves propagating in an
inhomogeneously prestressed two-layer cylinder was investigated in the works
[6-8]. Moreover, in the works [6-8] the discrete-analytic method for solving the

10
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corresponding eigenvalue problems was developed. In fact, this method is also
used in the works [1] and [5] to solve corresponding hydroelastic problems.
However, in the works [1; 5; 6-8], it was assumed that the inhomogeneous
initial stresses in the cylinders are caused by the internal or external hydrostatic
pressures acting on the internal or external surfaces of the hollow cylinder
before the wave propagation in these cylinders. Moreover, it is assumed that the
effect of the mentioned hydroelastic pressure persists throughout the studied
dynamic process.

There are also cases when the cylinders have initial stresses without
initial loading, which can be called residual stresses and which occur in the
cylinders as a result of the processes used in the manufacture of the cylinders.
One type of residual stress state in the cylinders appears as a result of the
following procedures. It is assumed that the cylinder has a cut as shown in Fig.
1 and this cut is closed by applying some external forces or moments and is
"contacted" through welding or in other ways. After contacting, the external
forces and moments are removed and as a result of these procedures, the
cylinder has inhomogeneous residual stresses, the values of which are deter-
mined through the expressions given in the monograph [9].

Note that such contacting methods are used in the manufacture of thick-
walled cylinders, which are used in various branches of modern industry,
especially in the fluid transfers from the sources to the destination. In order to
provide a scientific basis for the application of non-destructive methods of
defect detection by ultrasonic waves in these cases, a fundamental theoretical
study of how these inhomogeneous residual stresses affect the dispersion of
waves propagating in such cylinders containing a fluid is required. Namely, the
subject of the present work is devoted to such problems and to the study of the
influence of the mentioned type of axisymmetric inhomogeneous residual
stresses on the dispersion of the axisymmetric longitudinal waves in the hollow
cylinder containing fluid. This study is made within the framework of the
linearized 3D theory of elastic waves in bodies with initial stresses describing
the motion of the cylinder and within the framework of the linearized Navier-
Stokes equations describing the flow of the fluid.

2.  Mathematical formulation of the problem

Consider the cylinder which in the natural state has a cut marked by the
central anglea, as shown in Fig. 1a', and let us assume that o << 1. After
removing the cut by touching their ends (Fig. 1a), we obtain the hollow cylinder
shown in Fig. 1b the interior of which is filled with compressible inviscid fluid.
According to the monograph [9], the cylinder has the following residual stresses
as a result of the aforementioned contact:

11
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compressible

a' a . b " inviscid fluid

Fig. 1. The sketch of the cut of the cylinder and the cylinder containing a fluid

M 1 (R+h) r r
O'r(.)r:—4W|:R2(R+h)2r_2|Og( —R j-ﬁ- (R+h)2IOg(R+hJ+Rzlog(Ej:|;
h

029=—4%{—R2(R+h)2%2'0 [(R: )j“R*h) 'Og(( rh))

r
R? log (Ej+(R+ h)? - RZ} o2 =v(cl +09). (1)
In (1) the following notation is used.

_ au 2 52\ 252 (R+h)Y? 1 ;
M = 47[(1_\))[((R+h) R) 4R+h)2R (Iog - j}z((R+h)2—R2)

=((R+h)2—R2) — 4(R+h) Rz(log(R;h)j @)

In (1), and below, the upper index 0 means that the stresses are the residual
ones. Moreover, in (1) and (2) the following notation is used: v is Poisson’s
ratio, ¢ and A are the Lame constants of the cylinder material.

Thus, within the framework of the foregoing states, we seek to investigate
how the residual stresses acting in the hollow cylinder shown in Fig. 1b and
determined by expressions (1) and (2) affect the dispersion of axisymmetric
longitudinal waves propagating in this cylinder containing compressible,
inviscid fluid. Assuming that the material of the cylinder is moderately stiff, we
perform this investigation in the framework of the second version of the small
initial deformation of the linearized 3D theory of elastic waves in bodies with
initial stresses [2]. For this purpose, we use the cylindrical Orfz and Cartesian
OxqXoXg coordinate systems (Fig. 1b) associated with the central axis of the

cylinder under consideration and determine the position of the points of this
cylinder with the Lagrangian coordinates in these coordinate systems. We note

12
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that the expressions in (1) and (2) are also written in this cylindrical coordinate
system. We also note that in the present study, the fluid flow is described by the
linearized Navier-Stokes equations [4] using the Euler coordinates in the above
coordinate systems. Assuming that the dynamic excitation of the sought
quantities is very small, below we ignore the difference between the Lagrangian
and Euler coordinates.

Thus, according to the monographs [2; 3], we write 3D linearized equations
and corresponding relations describing the motion of the cylinder:

The equations of motion:

oty oty 1 o%u, o, 1. o, o4,

ST Sy —tyg)=p —, it +—Z=p L, 3

o oz I‘( rr —top) =P 2 a rT P 2 3)
where

0, 0u 0, 0u 0 Ue
ty =0y +O_rr(r)é_rr v ty =0 0oy (r)a_rz’ too =0po +G¢9¢9(r)7’

0, 0U 0, 0U
t,y =0y +0'ZZ(r)a—Zr, t,, =0, +azz(r)a—zz. 4
The elasticity relations:
(i) =1 (Srr +Epp +6‘ZZ)+2,LI (i) (jj)=rr;90;zz, Oy =24 & - (5)
The strain-displacement relations:
ou, Uy ou, 1{ ou, ou,
=T g =, ey=—L, g, = L+ L. 6
o 00~ fm Ty T Ty T ©)

In (3) and (4) the notation t,,, t.,, tgy, t,r and t,, shows the components of the
non-symmetric Kirchhoff stress tensor and the other notation used in (3) — (6) is
conventional.

We write also the linearized Navier-Stokes equations for describing the
flow of the fluid contained in the cylinder. According to [4], these equations
are:

The linearized continuity equation:

op N, V. oV, _

= —L+L4+—2|=0 7
6t+'00(6r+r+82 ! (7

Linearized equations of the fluid flow:

o _ 14y 9% _ L 8)

o pgor ot py oz
The linearized state equation

: ;a2 _[OP

p =a§,0 ) aOZ(_] ) (9)

P )
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where aq is the sound speed in the fluid and py is the density of the fluid in the

initial state.
We supply the foregoing system of equations with the following boundary
and compatibility conditions.
The boundary conditions on the external surface of the cylinder:
trr r=R+h =0, trz r=R+h =0. (10)
The compatibility conditions on the interface surface between the fluid and
cylinder, i.e. on the internal surface of the cylinder:
ou
=—n' 0 t = O y I :V . 11
e Y rz‘r:R ot | r|r=R (11)
The condition on boundedness of the quantities related to the fluid at the
central axis of the cylinder:

{ p'|,|p'|,[\/r|,|VZ|}‘r:0 <®©. (12)

This completes the mathematical formulation of the problem under
consideration.

trr

3. Method of solution
We employ the discrete-analytical method developed and employed in
the references [7; 8] for solution to the problem formulated above. According to
this method, the interval [R,R+h] is divided into the N number sub-intervals
which are determined through the expression (R+(n—1)h/N)<r <(R+nh/N)
where 1<n<N. It is assumed that the inhomogeneous initial stresses
determined by expressions (1) and (2) are homogeneous ones in each sub-
interval and the values of these stresses are determined as follows:
o (N ~ o () 560 (N) ~ ogp () o9, (N = o3, ()
r,=R+(n-1)h/N+h/(2N). (13)
After this dividing, we satisfy the following full contact conditions on the
interfaces between the mentioned sub-intervals.

1
1 - ou 1 2
t = y t = 0 ) __r = ‘ y t S y
m_g =Pt g o "lr=r' "lr=r+t/N ~ lr=R+h/N
r=
1 2 1
t =t y U =u '
"Zl—r+h/N  “lr=r+h/N "~ "lr=r+h/N " lr=R+h/N
U% - UZZ g ey
r=R+h/N r=R+h/N

tn—1 _tn n-1 _tn
rr ~Yr v orz —'rz )

r=R+(n-1)h/N r=R+(n-1)h/N r=R+(n-1)h/N r=R+(n-1)h/N
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n-1 _.n , -1 _.n
ur = ur u — Uz T
r=R+(n-1)h/N r=R+(n-1)h/N r=R+(n-1)h/N r=R+(n-1)h/N
N N
t =0, t =0. 14
"lr=R+h "lr=R+h ( )

The upper indices in (14) and below indicate the number of the
corresponding sub-interval. By direct calculation it is determined that in (14)
there are 4N +1 conditions and the number N is determined from the
convergence requirement of the numerical results.

Thus, within the framework of the assumptions in (13), the following
equations of motion from equations (3) and (4) are obtained.

ool a%ul 80” 0 olul 1
arrr r(r ) r L+ oy (rn)aT2r+F(UPr ~0g9) +
1 ouy T
Jrr(rn)_a_rr_ o9 (1) rr =P 8t2r ’
0oy, . 0 aZUQ n 0 1 0uy
or +Urr(rn)?+ Urz+0rr(rn)FW+
ooy, o, 0y &%l
— +o,() P =p 2 (15)

The elasticity relations in (6) are added to these equations and the
relations between deformations and displacements (7) are rewritten for each
sub-interval separately and for the solution to the system of equations (15), (5),
and (6) we employ the classical Lame decomposition (see, for instance, the
monograph [10]), which for the axisymmetric problems can be presented as
follows.

oo %" LAl AT
"o oraz ' ez a2 ror

Thus, substituting the expressions in (16) into the system equations (6),

(5), and (15), and doing corresponding cumbersome mathematical calculations

we obtain the following equations for the potential functions @" and ¥" in
(16).
0 2 5N 0 n 0 2 5N 2 5N
L+ arr(rn)) oD e Ggg(rn)) oD ' 0z(h)\0°@" 1 0@
A+2u" or? A+2u’ ror A+2u’ o2 (q)?

(16)

0 2 0
T i AN 1 U Nk N Nl A - ALY
6r2 u ror U 822 (02)2 atz
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where ¢, = J(A+2u)/ p and ¢, = Ju/ p is used. Moreover, in the cases where
o2, (r) =0, c8(r,)=0 and c2y(r,) =0, the equations in (17) coincide with the
corresponding equations of classical elastodynamics [10].

Performing the mathematical manipulations as in [7, 8] after representing
the functions @", u;, oyy, ofy and oy, with the multiplying sin(kz —et) and
the functions %", ul and o, with the multiplying cos(kz — «t) , and denoting

the amplitudes of the corresponding quantities with the same symbols, we
obtain the following equations for the amplitudes of the potentials @" and ¥#".

2 #N n 2un n
d@2+a1(rn)d@ L o" =0, d T2+a (ry) d¥
d(ry) I dr, d(r ) n dr

where

+¥"=0, ... (18)

1+0'96,(rn)/u 1+O'ZZ(rn)/,u
a(hy)=——""——, BR)=—7(—""——
1+O'rr(rn)//1 1+O'rr(r)/ﬂ

2
n C ) i
=k i ole
: rJ(CZ)Zampr(rn), PR ol x

1+ 095 () | (A+24)
1+on () [ (A+2p)
1+0—zz(rn)/(ﬁ+2/1)
1+ O'rr(rn)/(/1+2ﬂ)

ry = kr\/ c ~(BL (1)) - (19)

oy () =

By () =

()2 (1+ oy (1) / (A+240))
According to [7; 11], the solution to the equations in (18) are found as follows.

n_an 11(f) n; n 11(M) n
" = A VE AR (), 20

n_ o/ Y () n n Y () n
¥i=B(n) TE (rn)(rl )+B(n) TR (rn)(fl ), (21)
where A", AJ, Bl and B} are unknown constants and

Nn=QCQ-gqN/2,y (h)=0-a (ry))/2
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(r)(rz)lf (r2) /r? >O,

()=
(r2)|f (r2) /r? <0

11 (M

ny : 2,2
JY (rn)(l’z)lf () /r >0
Vl(rn (2)

ny : N2 .2
Iyl(rn)(rz)lf () /r <0 ()

) 3,y @) if ()2 /12 >0 s Yy () i M2 /r? >0 22)
)= ' 2 =

v Ly @) i ()22 <o T Ky () IF ()2 /172 <0

In (22), Js(x) and 15(x) are the Bessel and modified Bessel functions of

the first kind, however, Ys(x) and K (x) are also the Bessel and Modified

Bessel functions of the second kind.

Using the expressions in (20) — (22), we determine the expressions for
displacements from the presentations (16) and we obtain the expressions for the
stresses within each sub-interval from the relations (6) and (5). To reduce the
volume of the paper the explicit forms of these expressions for displacements
and stresses which enter the conditions in (14) are not presented here.

Also we consider the determination of the quantities related to the flow of
the fluid and for this purpose, according to [4], we use the following
presentations for the general solution to equations in (7) — (9).

. o 0 . o 0 0 0
p Zaozpo(—vzo——gj@f ' p :PO(_VO_Z__j@f Ve =P V= — P (23)

oz oz ot or
where
2 2 2
A—iz(§+vzoﬁj @ =0, A—a—+12+a—. (24)
ag \ ot oz oré ror  pz2

Representing the functions V,, p' and o by multiplying sin(kz —t), and the
functions @; and V, by multiplying cos(kz—wt), we obtain the following
equation  from (23) for @4, (where @ =@ (r)cos(kz—at)).

d2 1 d ¢V _cvo (VP ’
—5+——+1 @y (r) =0, p=kr (—j +2—-L + [—Z} -1.  (29)
dr{ rydrg 2 9 g | d

According to the conditions in (12), the solution to equation (25) is found

as follows.
Flo(r) if £Z >0
D q(r) = o (26)
Flo(r3) if r3 <0
where Jgo(r3) (lg(r3)) is the first kind Bessel (modified Bessel) function of the
zeroth order and F is a unknown constant.
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Using the expression (26) and substituting @ = @44(r)cos(kz — wt) into the

equations in (24) we obtain the following expressions for the sought values
related to the fluid.

Flo(r) if 12 >0
Flo(r) if 12 <0
Flo(r) if 12 >0
Flo(r) if 12 <0
—FJy(r3) if £2>0

Fly(r) if if <0
Flo(r) if 2 >0
Flo(rs) if rf <0
In this way, we obtain the analytical expressions of the sought values which

contain 4N +1 number unknown constants and these constants are A, A}, B/,

BY (n=12..,N)) and F. Using the 4N +1 number of the conditions in (14) we

obtain the system of homogeneous algebraic equations with respect to the
mentioned unknown constants. Equating to zero the determinant of the
coefficient matrix of this system we obtain the dispersion equation. This
equation can be formally presented as follows.

det[a,, (c/cy kR0, p/ po, N/ R85/ C,)]=0, n;m=12,...,4N +1. (28)

The dispersion equation (28) is solved numerically by employing the “bi-
section” method.

This completes the consideration of the solution procedure related to the
problem under consideration.

p'=py (Vzok + a))sin(kz wt){
p'=ay%p0 (Vzok+a))sin(k2a)t){
dr.
V. =k =3 cos(kz — at
r dr ( 2 ){

V, =—k sin(kz—a)t){ (27)

4. Numerical results and discussions
Under obtaining numerical results it is assumed that the material of the

cylinder is Steel with the mechanical constants u = 79x10° Pa, 1=94.4x10° Pa
, p=T790kg/m*, and C, =3184m/s[12], where x and A are the Lame
constants, p isadensity, and C, is a shear wave propagation velocity in the Steel,
and as the fluid is taken water with the density pp =1000kg / m> and with the

sound speed ay=1459.5m/s[12]. Moreover, in the determination of the
numerical results, we assume that h/R=0.2, and we do not consider the
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reliability of the algorithm used and of the programs of PC, since such control was
made in the works [7; 8 and 1] and the results obtained in certain cases are
compared with the corresponding results in the work [12]. We also do not consider
the results illustrating the convergence of the numerical results with respect to the
number N, because such illustrations were made in [1; 5-8], after which we
assume that N =25 when obtaining the present numerical results.

In the present numerical investigations, the most important parameter is the
angle « , which enters the dispersion equation (28) and characterizes the magnitude
of residual stresses. Therefore, through the parameter o we will characterize the
influence of the magnitude of residual stresses on the dispersion curves related the
lowest, Quasi-Scholte, first and second modes. Note that the dispersion curves
related to the lowest and Quasi-Scholte waves are given in Fig. 2, however, the
dispersion curves related to the first and second modes are given in Figs. 3 and 4
respectively.

O=n/30 35 w40 nds 140

w3

w35
*’-'-"r;f'z Dispersion curves of the
0.5 = ?R_j;lg:vmer Quasi-Scholte waves
- W R=0.2 =/50
: = w1000
0.4 — ] /500 0
= :rcfﬁU -\_ }_If
- 200
0.3 4 w100 N/
: 200 /%0
] w5
. w35 "
0.2 - o
- - = T
é 30
4 /35
1 w40
{}_I - ./ e kR

0 2 4 6 & 10 12 14 16 18 20

Fig. 2 The influence of the angle & on the dispersion curves related
to the lowest and Quasi-Scholte waves
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¢/e3  Dispersion curves of the first mode  WR=0.2
1.6 o= /30 - Steel + Water
‘ w100 ™20 e
w35 soll780 f,‘I."jD'D '"" sgp /200
e . s
1.4 } [7/60 i /}:a'wu
0 1l 7 )
/60 =200 /1000
/50 4
2 w500 0
n/ 100 |y
1.0 Té,u_.___
(i /60
____L_
i) /5
0.8 145 Y w50
w35 w/An
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Fig. 3 The influence of the angle & on the dispersion curves
related to the first mode

Dispersion curves of the second mode
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Fig. 4 The influence of the angle & on the dispersion curves related
to the second mode
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In these figures, the graphs drawn by the dashed lines refer to the case
a =0 and these graphs coincide with the corresponding graphs from the paper
[12], where axisymmetric wave propagation in a hollow cylinder containing
water was studied. The same graphs are also presented in certain cases in the
papers [1; 5]. Note that in Fig. 2 the graph with the dashed line refers to the
Quasi-Scholte wave, and the limiting value of the high wavenumber wave
propagation velocity on this dispersion curve is the Scholte wave propagation
velocity for the selected metal/fluid pair.

So, in this context, we try to analyze the dispersion graphs in Fig.2.
Observation of these graphs shows that in the cases where « >0 before (after)
a certain value of kR, the residual stresses lead to an increase (decrease) in the
propagation velocity of the Quasi-Scholte waves. At the same time, other
dispersion curves whose wave propagation velocity is lower than that of the
quasi-Scholte wave dispersion curve appear under « >0 in addition to the
Quasi-Scholte wave dispersion curves. Therefore, these dispersion curves are
called dispersion curves for the "lowest" modes. For each fixed « there may be
several such curves and from among them, we select the dispersion curve on
which the wave propagation velocity is larger than on the other dispersion
curves belonging to the lowest modes and call it the "maximum lowest
dispersion curve".

The results show that increasing the values of « leads to a convergence of
the maximum lowest dispersion curves with the dispersion curve of the Quasi-
Scholte waves and that there is such a value of « (denote it as o™ ) below
which for a certain value of kR (denote it as (kR)") the dispersion curve with
respect to the Quasi-Scholte wave is in contact with the dispersion curve with
respect to the maximum lowest mode. As a result of this contact, in the cases
where a > /60 the dispersion curves with the upper and lower branches
appear and in the contact of these branches the relation d(c/c,)/d(kR)=c0
takes place and these dispersion curves exist only for 0<kR < (kR)'.
Consequently, in the cases where « > 7 /60 the region kR > (kR)"' is the "band
gap" for the propagation of the Quasi-Scholte waves in the considered change
region of the dimensionless wavenumber kR .

This is the main feature of the influence of the considered residual stresses
and thus differs from the influence of the inhomogeneous initial stresses caused
by hydrostatic internal pressure on the Quasi-Scholte waves considered in the
works [1, 5].

We now attempt to analyze the graphs shown in Figures 3 and 4, which
refer to the first and second modes, respectively. From the observation of these
graphs, it is clear that the influence of residual stresses on these graphs is only
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quantitative. This is because before (after) a certain value of kR, the presence
of the residual stresses leads to an increase (decrease) of the wave propagation
velocity on these dispersion curves. The mentioned “certain value” of kR
(denote it by (kR)") depends on the angle « and on the number of modes.
Thus, the value of (kR)" increases with decreasing of o and the wave
propagation velocities on these dispersion curves have the same limit value for
high wavenumbers that the dispersion curve constructed in the case a=0. It
should be noted that these limit values are the same limit values of the
dispersion curves related to the wave propagation in the corresponding
hypothetical "fluid cylinder".

Moreover, the analysis of the results in Figs. 3 and 4 shows that in the
cases where kR < (kR)" and kR > (kR)" the wave propagation velocity increases

monotonically with angle & and the main effects of this increase and decrease are
observed near the points where d(c/c,)/ d(kR)|0[:O =0.

This completes the analyses of the obtained numerical results.

5. Conclusions
Thus, in the present work, the influence of axisymmetric inhomogeneous

residual stresses in a hollow cylinder containing a compressible inviscid fluid
on the dispersion of axisymmetric waves propagating in this cylinder has been
studied. These residual stresses are assumed to be generated by the contact of
longitudinal cut sections in the cylinder. The investigations are carried out using
the so-called three-dimensional linearized theory of elastic waves in bodies with
initial stresses to describe the motion of the cylinder, and using the linearized
Navier-Stokes equations to describe the fluid flow. The corresponding
eigenvalue problem is solved using the discrete-analytic method. Numerical
results on the influence of the magnitude of the residual stresses and the contact
of the cylinder with the fluid on the dispersion curves of the lowest, Quasi-
Scholte, first and second modes are presented and discussed. To obtain these
results, the water is considered as a fluid contained in the cylinder, while the
steel is considered as the material of the cylinder. The central angle is
introduced, by which the width of the cut section is characterized and the
magnitude of the residual stresses is estimated by this angle. The dispersion
curves for these modes are presented and analyzed.

From this analysis it is found that the considered residual stresses affect
the character of the dispersion curves of the Quasi-Scholte waves not only in a
guantitative sense, but also in a qualitative sense.

At the same time, this analysis establishes that the influence of residual
stresses on the dispersion curves of the first and second modes is only
quantitative in character.
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A more detailed description of these conclusions can be found in the

previous section of the paper.
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QEYRI-LOKAL KONTAKT-SORHOD SORTLI BiR SINIF
HIPERBOLIK SORHOD MOSOLOSINO QOSMA MOSOLONIN
KORREKT HOLL OLUNMASI

Agar sozlor: kontakt-sarhod, qeyri-lokal, xatti, hiperbolik, masalonin
operatoru, izomorfizm, qogsma masala, aprior qgiymatlondirmo, korrekt hall

Isda kontakt-sorhad sortli kosilon hallo malik geyri-lokal xatti hiperbolik sarhad
masalasine baxilmigdir. Masalonin verilonlori iizerine bozi mohdudiyystlor qoymagqla
osas moasalaya qosma masalo anlayisi toyin edilmis vo onun korrekt hall olunmasi sorti
tapilmisdir.

C.C.Axvres, O.A.Axkneposa, H.A.Aoxcanosa

KOPPEKTHASI PASPEILIMMOCTbD COIPSI’)KEHHOM 3AJAYH K OJTHOT'O
KJIACCA JUHEMHOM HEJIOKAJIbHOUW T'MINEPBOJIUYECKOM
3AJIAYM C KOHTAKTHO-KPAEBBIMHU YCJIOBUSIMU

Knwowuesvie  cnoea:  KOHMAKmHO-Kpaeeas,  HENOKANbHAA,  JUHEUHAA,
2unepooIUYecKas, Onepamop 3a0ayu, U30MoppU3M, CONPANCEHHAs 340a4a, anPUOPHAsL
OYeHKa, KOPPeKMHoe peuleHue

B pabote paccMoTpeHa JIMHEHHAs rUnepooIMuecKas 3a1ada ¢ HeJIOKaIbHBIMU
KOHTAaKTHO-KpPaeBbIMU YCIIOBHUSIMH, OOJiafiaroniasi pa3pbIBHBIMU pemeHusMu. Hamoras
Ha JIaHHBIE 3a/1a4¥ HEKOTOPBIE OTPAaHUYMTEIBHBIE YCIOBUS, BBEACHO MOHATHE 3a1aul
CONPSKEHHON OCHOBHOM 3a7ja4u€ U HalICHO yCIIOBUE €€ KOPPEKTHOM Pa3peIuMOCTH.

S.S.Akhiev, H.A.Akperova, N.A.Acalova
CORRECT SOLVABILITY OF A PROBLEM ADJOINT TO
A CLASS OF HYPERBOLIC SIDE PROBLEMS UNDER
CONTACT-BOUNDARY CONDITIONS

Keywords: contact-boundary, non-local, linear, hyperbolic, operator of
problem, isomorphism, adjoint problem, a priori estimate, correct solution
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In the paper there has been considered linear hyperbolic problem with non-
local contact-boundary conditions having discontinuous solutions. Imposing some
restrictive conditions on the concept of adjoint problem associated with the main
problem and a condition for its correct solvability is found.

Isdo, ikinci tortib
(LD, %) = 2, (6, %) + 2(t, ) Ag o (t, X) + Z (6, X) Ay o (8, X) +
+Z,(t, X) Ag 1 (t, X) = (L, X), (t,X)eG =G, UG,
G,=(0,T)x(0,2), G =(0,T)x(e,l), (1)
hiperbolik tonliklor sistemino
(L)) =2(t0) Sy, )+ 2(t, = 0) B, ) + 2(t, 2 + 0) B, (1) +
+z(t, 1) B, () +7,(1,0)g,, (1) + 2, (t, - 0) g, (1) + Z, (1, +0) g, (1) +

+z,t00, () =0 ), te(0T), k=12; )
(LX) =27,0,%) =¢,(x), xe(0,1); ©)
Liz=2(0,0)=¢, (4)

geyri-lokal ~ sorhad  sortlori  daxilinde  baxilmisdir [3; 5]. Burada
2(t,X) = (z,(t, X),...,Z,(t, X)) - axtarilan, G, vo G, coxluglarinda kesilmoz n-
olgiili vektor-funksiyadir; A ;(t,X) (i, j=01) -G -ds verilmis dlgiilon nxn-
matrislordir; £, (t) vo ¢;,(t) - (0,T)-do verilmis dlglilon Nxn- matrislordir;
ot,x), @) (k=12) vo ¢@(X)- uygun olaraq G, (0,T) vo (O))

coxluglarinda Karateodori sortini 6doyon n-olgiili vektor-funksiyalardir,

burada R™-m-oleiili  A=(4,.... 4,) (||/1||=i|/1i|) [2.4], sotir vektorlar
i=1

fozasidir, R' =R; ¢,- verilmis n-6lgiilii vektor-funksiyadir; « € (0,1)- geyd
olunmus noqtadir.
Asagidaki sortlorin 6donildiyi forz olunur: Ay €L | (G); elo Ay() e

L (0,1), A.()eL ,(0,T) funksiyalar1 var ki, G- do sanki hor yerdo
| At X< Ap(x), |As(t,X)| < Avs(t) Sdonilir, burada |-|-matrisin (yaxud
vektorun) normasidir; S, () €L (0,T) vo g;, (N eL (0,T);

Tutag ki, L (G)(l<p<wo)-G-do p doracadon inteqrallanan

p,nxn o0,NxnN

funksiyalar fozasidir; £ _(G)- G -do 6lgiilon vo osason mohdud funksiyalar
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fozasidir; £ | (G) vo L

olgiilii sotir-vektorlar fozasi vo nxn olgili matrislor fozasidir. £ | (G)

o (G) elementlari £ (G)-don olan uygun olaraq n-
fozasinda  g(t,x) =(g,(t,X),...,d,(t,x)) vektor-funksiyalarinin  normasi ||g||

£,.©)= ||g0|| L o) soklinda toyin olunur, burada

0,(t,0 =190 = 3|g, (. 0]

Analoji olaraq, £ (G) fozasinda g(t,x) = (g;(t, X)) matrislorinin normast

uygun sokilds toyin olunur, lakin burada

00,0 = Jat. 9] = g, (0],

i,j=1
elo zeL , (G,) vektor-funksiyalar fozasidir ki, onlarin S.L.Sobolev manada

p,nxn

2,2, vo Z, Umumilogmis téromalori £ (G, )-dandir [1] W, .(G) elo zeL

t1 =X

on(G) vektor-funksiyalar fozasidir ki, bunlar G, vo G, oblastlarinda
zeW, (G)) vo zeW, (G)) sortlorini ddayirlor, (t,X)=(0,a) ndqtesindo

kasilmazdirlar vo normalari

1
”Z”wp © = Z{;”Z”wp‘n(ek) ’

kimi toyin olunur, burada
2, e, =12z, 0 *l2l 2, 0o +2d2 @) 2l 2, e

Molum oldugu kimi ixtiyari ZeV\A/p’n (G) funksiyast zeW, (G,) va
zeW, (G,) sortlorini ddoyir. Buradan ¢ixir ki, G oblastinda z eV\Alpyn(G)
funksiyasii hor hanst byeR", b €L (0T), b,eL (0,T) byeL
on(0.1), bel | (G) iiglin

z(t,x) = (AB)(t, X)=h, +0(a— x)]bl(r)ﬁ(t —7)d7r+

+49(x—0¢)].b2 (T)H(t—r)dr+jb3(§)0(x—§)d§+

+[J 0 -200- (¢ )ddd, 1) <6, )
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soklindo  gostormok miimkiindiir. Burada, b, =2(0,0), b (t)=12(t,0),
b,(t) =zt a+0), by(x)=2,(0,x), bt,x)=2z,( %), (t,x)eG, O(t)-iso R -
da Hevisayd funksiyasidir vo
4 (¢,X) =0(¢ —a)0(x—a) +6(a —X),
b = (by. b, (1),b, (), b,(x), b(t, X).

Qeyd edok ki, burada asagidaki isarolomolor nozordo tutulmusdur:
b =b, BM=b"®1), b,t)=b @), by(x)=b(x), b(t,x)=b"(tx),
(t,x) € G,. Bunun tarsi do dogrudur, ysni ogar b, eR", b eL  (0,T), b, eL
on(0.T), byel (01), beL  (G), olarsa, onda (5) boraborliyi ilo toyin
olunan z(t,x) funksiyasi V\A/p’n(G) fazasina daxil olar.

Indi (5) boraborliyindon istifado edorok feV\A/;n(G) xatti mohdud

funksionallarinin imumi soklini tapa bilorik. Bunun ii¢lin elementlori

6=(bo,bl(t),bz(t),b3(x),b(t,X)) ilo isaro olunmus

Qun =R"xL (OT)xL  (0,T)xL , (0,)xL (G)
Banax fozasina baxaq vo bu fozada asagidaki sokilde norma toyin edok:

b, =lbol +I 2, 01y *[ellz 0y *Isl2 0 + ol o0

Xotti mohdud f eV\A/;Yn(G) funksionallarinin imumi sokli

£(2) = (90, 2(0.0) + [ (9. (1), 2, (£,0))t + [ (2, (1), 2,(t, @ + 0))dlt +
+Ij(¢3(x), 2,(0,9))dx + [[ (p(t, %), 2, (t,))dltdx, 1< p<oo (6)

N

£(2) = (9,,2000)) + [ (g, 2,(6,0)) + [(dp, 2, (t, @ +0)) +

+[(dp;,2,(0,%) +[[ (d, 2,(t, ), p=o0 )

borabarlikloari ilo verilir.
Indi iso (1)-(4) mosalosina qosma masaleni quraq [6] Bunun iigiin (1)-(4)

mosalasinin L = (L, L.L,, L;, L) operatoruna baxaq vo bu masaloni
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Lz=¢, (19
operator tonliyi soklindo yazaq. Burada, ze V\A/p’n (G)- axtarilan, ¢@=
((DO ! (Dl'¢2 ' ¢3’(P) € Qp,n (Qp,n = Rn X‘C p,n (O’T) X[’ p.,n (O!T) XL p.n (01 I) X‘C
on(G)) iso verilmis elementdir. Qeyd edok ki, lizorino miioyyan sortlor

qoyulmus L operatoru V\A/p,n(G) -do toyin olunub, Qp'n -0 tosir edir vo
mohduddur.

L :(j;,n —>V\A/;'n(G) qosma operatorunu qurmaq iigiin Q, -do tayin
olunmus mohdud f e (jq]n funksionalim1 gotlirok. Aydindir ki, f funksional

f= (fy, f,.1,, f5, f) soklindadir vo torifo gore yaza bilarik ki:

f(Lz) = (f,,L,2) +Zj(f (t), (L, z)(t))dt +j(f (%), (Lyz)(x))dx +

_10

+ j j ((t, %), (L2)(t, X))dtdx = (f,,2(0,0)) + j (,(x),z,(0,X))dx +

+Z j (f (), (L .2)(®)dt + jj (f (t, %), (L2)(t, X))dtdX, (8)

_10

Indi ayriligda

2 T
> (F @, (LDt
k=1 o

ifadosini hesablayagq.

Bunun iiglin L, operatorlariin ifadesindon, homginin 2z eV\A/p'n G)
funksiyasinin vo onun Zz,,z, téromolorinin inteqral gosterilisindon istifado
etsok alariq ki, [3]

T T
3 [ OO =3[ (0. 2000+ 26004, + 205, 0+
=l =l

+2(t,D) ;) (1) +2,(t0) 9o, (1) +2,(t,x =009y (V) + 2, (t,a + 0)g,, (1) + 2, ()G (D)dlt =

T 2 T
O 10 0+ B0+ £ 0+ A b+ [ (] £,00¢ -85, 0+ £, Ot +

2
k=10 0 k=lo

2 (o5, (O + 0 @) b, Edr+ [(3] 1,08 -l 0+ 42, Ot +

k=1
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+3 [ £, (Odt.by()d +

2
k=1

1

2

O Sy, —|

[ 0028 0+ 1, 0+

0
2
+>. fk(T)[QE,k (T)+9§,k(f)]'bz(f))df+ S [ f. 0ot -Do@-) B, ) +6(& —a) B, Ot +
= Z k Lk 3k

G k=1

> £, (0|0 &) g}, () +6(C —a) gl (7)] bz, £))d )

K=

N

burada ()" - transponira omoaliyyatin1 gostarir.
Indi isa
] (f @), (L 0)drox
G
ifadasini hesablayaqg.
Bunun diglin L operatorunun ifadesindon, homginin 2z eV\A/p’n G)

funksiyasinin vo onun z,,z, toromolorinin inteqral gostorilisindon istifado
etsok alariq ki,

[ (F (%), (L2)(t, x))ditdx = [[ (F (%), 24, (%) +2(8, %) Ay o (6, X) +

G G

+Z,(t, X)A o (t, X) +2Z,(t, X) Ay, (L, X))dtdx =

= ([ f(t.)A;,(t, x)dtdx, by) + ](jj f (t, X)A; o (t, X)O(t - 7)0(c — X)ditdx +
+j f (2, X)A (7, X)0(a — x)dx, b, (r))d 7 +]( j j f(t, X)A; o (t, X)O(t —7)0(x — ) dtdx +
+|If(r, X)Ao (7, X)0(x — 2)dx, b, (7))d 7 +Ij(jj (t, )AL o (t, X)O(x — ¢ )dltdx +
+I F(t, )ALt )dt, by (£))dS +IGI F(t, XA o (t, )0t —7)0(x =) (& X)dltdx +

+'J F(r 0K (7, 00— 0)o, (¢ ) dx+ [ FLOALO)OE-7)dtb(z,))dedg,  (10)

Indi asagidaki eyniliyin dogrulugunu aliriq:

f(C2) = (fo, Lo2) + 2 [ (£ ), (L))t + [ (£, (Le2) () +

+ j j (f (t, ), (LZ)(t, X))dtdx = (e, f,b,) + _T[((a)l f)(z),b,(z))d +
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+ [ (@, T)(@),b, ()7 + [ (0, F)(€),by(£))d +
+[[ (@)@ )b, NS = (L7 f)(2), vz eW,,(6) vf € Q.. (11)

burada
o f = fo+Zj L OUB 0+ B )+ B, ) + 55, )t +II F(t At x)dtdx;  (12)
(@, F)(2) = ij f () Ot-7) [ﬂOK(t)+ﬂ1k<t)]dt+z];(f) |92 )+ 92, ()] +

+ j f(7,%) A, (z,X)0(a — X)dx + j j F(t,x) Aot )0t —7)0(cr —x)dtdx;  (13)
0 G

(@, 1)) = () +Z [1,0) 0@—0) |8 O + 55, +Zj f () B, (Dt +

+ j f(t,&) AL(t,<)dt + j [ 1(t.%) At )0(x —¢)dtdx (14)

@)=Y j £ 0t =7) |85, (O + B3, (Ot + Z 1095 @+ 95, @)+
k=1

+ j f (2, )AL (7, )0(x = a)dx + [[ (&, X)A; 4 (t, )0t — 7)0(x — @) dllx; (15)

(@)(@.8) = T(7.0) + [[ F(t,X) Aot )0t - 7)O(x )0 (&, x)cltdx +
+j F(7,%) 4o (7,0)0(x = g (&, x)dx + [ F(6,¢) AL (1O —7)dt +

)
k=

1

£ (00 —7)[0(a =) B () +6(¢ —a) B, O it +

o t—

+2 KO0 -0)g () +0(¢ - )3, (0] (16)

Vo

% (S %) =0(¢ —a)0(x—a) +0(a—X).
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(11) eyniliyinin komayi ilo malum teorema gors alinir ki, biitiin 1< p < oo li¢lin
L :V\A/pyn G) > Qp'n operatorunun komponentlori @,,®,,®,,®;,® olan va
bilavasito (12)-(16) boraborliklori ilo toyin olunan L = (@, 0,,0,,0;,0):
Qq'n - (qun mohdud qosmasi var. Onda

L f =y 2
tonliying biitliin 1< p < oo {iciin (11) -0 gqosma tonlik kimi baxmagq olar. Burada

f = (fy, f,, f,, £, F) -axtanilan, v = (w,,y,,¥,, s, W) -isd qun -don verilmis

elementdir va 1 + 1 =1

P qQ
L operatorunun @y, @y, ®,,0;,»  komponentlorinin  (12)-(16)

ifadosindon istifado etsok (2%) tonliyini asagidaki kimi ekvivalent inteqro-cabri
tonliklor sistemi goklinds yaza bilorik,

oyt =y,
(. F)(@) =y (2), 7€(OT);
(@, f)(z) = w,(r), 7€ (0,T); (31)

(@, 7)) =), < (O));

(f)(7,) =w(1,¢), (z,¢)eG.
Qeyd edok ki, (2') vaya (3") gosma mosalasinin halli ii¢iin aprior
giymatlondirmo

(Qf Xz.0)= f(7.)+ [ [ £t Ao (t, X)a (¢, ¥)dtdx+
T¢

+ [ £ 0L (7, 06,(¢ 00+ [ (LAt )t
4 T

operatorunun Q™ torsinin qiymotlonmasi ilo vo torso malik 2nx2n 6lgiili

g;,l (r)+ 91*,1 (7) g;,l (z)+ g;,l (7)
A(r) =
g;,z(f)"‘ 91*,2 (7) QZ,z (r) + g;,z (7)

matrisi alagali olur.
Teorem 1. Tutaq ki, (0,T) -do  sanki  hor  yerdo

detA(x) 20, A() <My, AM@)|<My, M, >0 vo 7 =M,(c+c) <1
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sortlori ddonilir, harada ki, M, >0 sabiti f —don asili deyil. Onda L qosma
operatoru li¢lin

f, sm,cf], . vfeq,
aprior qiymatlonmasi dogrudur [5,6]. Burada,
1 1 1
C = gl*'k oo,(O,T)aq +Hg;’kHw,(o,T)(l —a)’ +H’Bfkup,(0,T)(Ta)q +

Biil, om, M=) k=01

vo M, >0 sabiti f —don asili deyil.
Teorem 2. Tutaq ki, Teorem 1-in sortlori Odonilir. Onda ixtiyari
@ =(Py, Py Py, s, P) er’n sag torofi liglin (1)-(4) masalasinin heg¢ olmasa bir

z EV\A/pYn (G) holli var. Bunun iiciin (1)-(4) mosolosine qosma olan (3%)
sisteminin ixtiyari v = (v, ¥, ¥, W3, W) € Qq’n sag torofi liglin birdon ¢ox
f =(fy, f,, ,, f,, ) €Q,, holli ola bilmoz.
Teorem 3. Tutaq ki,
Q021 (t)+ gl,l(t) go,z(t) +0,., (t)
A(t) =

o1+ 92(1)  9p,(0) +95,(1)
matrisi tigiin sanki biitiin (0,T)-do detA,(t) =0, |A, (t)H <M,, A}l(t)H <M, vo
Y, = M4HQ_1H(C° +c') <1 sortlori 8donilir, harada ki, M, >0 sabiti z(t,x)—don

asil1 deyil. Onda (1)-(4) mesolosinin L operatoru iigiin
HZ‘MM(G) <M, |Lz 0. vzeW, (G)

aprior qiymatlonmasi dogrudur [6]. Burada,

¢ =(Te)"|B,]

1 1

£ - -
o T B+, #0078 k=02

0,(0,T)’

vo M, >0 sabiti z(t, x)— don astl1 deyil.
Teorem 4. Tutaq ki, Teorem 3-iin sortlori Odonilir. Onda ixtiyari
gb:(goo,(ol,goz,gog,(p)e(jpyn sag torofi ligiin (1)-(4) mosalosinin birdon ¢ox

z eV\A/pyn(G) halli ola bilmoz. Bunun iigiin (1)-(4) mosslosine qosma olan (3%)

sisteminin, basqa sozlo
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L f =y,
tonliyinin ixtiyari ¥ = (y,, Wy, V., W5, W) € Qq’n sag torafi liglin heg olmasa bir
f eéq , holli var, l+£=1.
' q
Teorem 1 vo Teorem 3-lin sortlorini nozere alsaq asagidaki teoremin

dogrulugunu hokm edo bilarik:
Teorem 5. Tutaq ki, Teorem 1 vo Teorem 3-lin sortlori 6donilir. Onda

(1)-(4) mosalosi vo qosma (3") mosalosi uygun olaraq V\Alpyn(G) \£) (jq'n -do

korrekt holl olunandir. Basqa sozlo, ixtiyari @ =(¢,, @, 0,05 9) € QAp’n Vo
V=W, W, W, W, W) € qun sag toroflori {iglin yeganos z eV\A/p'n(G) Vo
f= (f,, f, f,, f5,F) e (':)q’n hallari var va bu hallor ti¢iin hamginin

HZH\an(G) < M3H¢HQpn Vo HfHQqn < M6 Qq,n’

qiymotlonmolori do 6donilir. Burada, M, >0, My >0 sabitlordir vo uygun

v
olaraq z(t,x), f(r,¢)-don asili deyildirlor.
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BiR SEMIi-MARKOV DOLASMA PROSESININ SORHOD
FUNKSIONALININ PAYLANMASININ DOGURAN FUNKSIYASI
UCUN KOSR TORTIB DIFERENSIAL TONLiYIN ALINMASI

Agar sozlar: doguran funksiya, tasadiifi kamiyyat, semi-Markov dolasma
prosesi, kasr tortib diferensial tonlik

Isdo monfi sigrayish, miisbot axinli semi-Markov dolasma prosesi todgiq
olunmusdur. Birinci dofo “0” soviyyasina ¢atmaq ti¢iin atilan addimlar say1 adlanan
tosadiifi komiyyot daxil edilmisdir. Daxil edilmis tosadiifi komiyyatin doguran
funksiyas1 t¢lin integral tonlik qurulmusdur. Qurulmus inteqral tonlik xiisusi
paylanmalar sinfindo kosr tortib sabit omsalli diferensial tonliys gatirilir. Sonda
doguran funksiyadan istifado edorok tosadiifi kemiyyatin ododi xarakteristikalari
tapilmigdir.

2.A.Hobaes, K.K.Omaposa

MOJYYEHME JPOBHOI'O JU®PEPEHIIUAJILHOIO YPABHEHMUSI
JUISI TPOU3BOISILEN ®YHKLIUU PACHPEJEJEHUSI TPAHUYHOTO
®YHKIMOHAJIA OJJHOT'O TPOLIECCA TTOJYMAPKOBCKOI'O
BJIYKIAHUS

Knwuesvie cnosa: npouzeooswas QyHKyust, CIy4auHas elUYUHA, NPOYECC
NOIYMAPKOBCK020 OLYxHCOaHUs, Ouppepenyuanvivie ypasueHus OpooHo20 nopsaoxa
B nmanHoii paboTe wuccnemoBaH TPOIECC IMOTYMapKOBCKOTO OIIyKIaHUS C
OTPHUIIATETFHBIM CKAa4YKOM M TIOJOXHUTEIBHBIM CHOCOM. llepBhiii pa3 Oblua BBelcHa
cllydaliHasi BEJIMYMHA, Ha3bIBacMasl YHUCIIO I1aroB, HPEANPUHATHIX IS JTOCTHXKCHHS
YpOBHS «HYIBY». [locTpoeHO WMHTErpasibHOE YypaBHEHHWE IS BBEJCHHOW CIy4YaiHON
Benn4uuHbL. [locTpoeHHOE MHTETrpalTbHOE ypaBHEHHUE B YACTHOM KJIACCE pacIpe/IesIeHUI
MpUBOANTCS B Au(dEepeHINATEHOE YpaBHEHUE IPOOHOTO TMOPSAKA ¢ MOCTOSHHBIMH
kodpdunmenramu. HakoHel WCMONB3ysl TMPOU3BOMAANIYIO (YHKIHIO, HAWJCHBI
YHCIIOBBIC XaPAKTEPUCTUKU CITyYaiHON BEIIUYNHEI.
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E.A.lIbayev, K.K.Omarova

OBTAINING THE FRACTIONAL ORDER DIFFERENTIAL EQUATION FOR
GENERATING FUNCTION OF THE BOUNDARY FUNCTIONAL
DISTRIBUTION OF A SEMI-MARKOV RANDOM WALK PROCESS

Keywords: generating function, random variable, semi-Markov random walk
process, fractional order differential equation
In this paper, the semi-Markov random walk processes with positive drift and
negative jumps is investigated. The random variable — the numbers of the steps for the
first moment of reaching condition “0” is introduced. Integral equation for the
generating function of the distribution of this random variable is obtained. The Integral
equation is reduced to a fractional order differential equation with constant
coefficients. Finally, the numerical characteristics of the random variable is obtained
by using generating function.

Ehtimal nazoriyyasinds tosadiifi proseslorlo tasvir olunan sistemlarin
ehtimal xarakteristikalarinin todqiqi aktual mosalalordon biridir. Sigorta, kiitlovi
xidmat nozariyyosi, ehtiyatlarin idaro olunmasi saholorinds bir va ya iki sarhado
malik tosadiifi dolagsma proseslorindan istifado olunur. Tosadiifi proseslorin
todqiq olundugu bir ¢ox islords prosesin paylanmasi ixtiyari ganunla verilir vo
asimptotik ifadalor alinmisdir [1; 2; 3; 6]. Metzler vo Klafterin [4] isindo
kasilmaz zamana malik tosadiifi dolasma modelinin osasinda kosr tortib
timumilogmis diffuziya tonliyi todqiq olunmusdur. Faktorizasiya metodundan
istifado edarok Markov zancirino malik tesadiifi dolagsma {igiin sarhadi agma
problemlari V.1. Lotov va N.G. Orlova [12] torofindon todqiq olunmusdur. T.
H. Nasirovanin [5] vo onun tolobalorinin islorinds semi-Markov dolagma
prosesinin birinci dofo sifir soviyyasino ¢atma anina qodor atilan addimlar
saymin doguran funksiyast dyranilmisdir (bax, [7]-[10]). Qeyd etmok lazimdir
ki, semi-Markov dolasma prosesi iiclin atilan addimlar sayinin tapilmasi
moasalasi tatbigi riyaziyyat vo miihandislikds vacib masalalordan biridir.

Isdo manfi sicrayisli, miisbat axinli semi-Markov dolasma prosesinin va
bu prosesin sifir saviyyasina birinci dofo ¢atma anma godor atilan addimlar
saymin riyazi modeli qurulmusdur. Atilan addimlar saymin sorti paylanmasinin
doguran funksiyasi {i¢lin qurulmus integral tonlik xiisusi paylanmalar sinfindo
kosr tortib sabit omsall1 diferensial tonliys gotirilmisdir.

Masalanin qoyulusu

Tutaq ki, (Q, F,P) ehtimal fozasinda {fk!é/ K }kzl tosadiifi komiyyatlorin

ciitlori ardicilligi verilmisdir. Belo Ki, fk Vo § . k:l,_oo miisbat, asili
olmayan tosadiifi kamiyyatlordir. Bu tosadiifi komiyyatlordon istifads edorak,
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asagidaki semi-Markov dolasma prosesini quraq:
k-1 k-1 k o
X, ()=z+t=->2¢,, ogor Y &<t<> & k=L,
i=0 i=0 i—0

burada &, =¢,=0. X,(t) prosesi “monfi sigrayisl, miisbot axml semi-
Markov dolagma prosesi” adlanir.
X, (t) prosesinin realizasiyalarindan biri sokil 1-do gostorilmisdir:

X_ (L) 4
z
0 Slmy)  Silay)+ & () 3 ;
Zé:; (@)
i=l

Sakil 1. Manfi sicrayish, miisbat axinli semi-Markov dolasma prosesi

Asagidaki kimi tosadiifi komiyyot daxil edok:
K
v, = min{k 12+ (& -4 < 0}.
i=1

Burada forz olunur ki, ¢; — &, = 0 vahid ehtimalla 6donilir .

v, (asag1 sorhod funksionall) baxilan prosesin birinci dofo sifir
Saviyyasins ¢atma anina qoador atilan addimlar sayidir.

Bu isdo osas mogsad v, -m sorti paylanmasinin doguran funksiyasini
tapmaqdan ibaratdir.

v, -In doguran funksiyasinin toyini

Molumdur ki, v, -n sorti paylanmasmin doguran funksiyasi asagidaki
kimi ifado olunur:

w(u|z) = E(u”lo X, (0) = z)=iukP{v1° —KX,(0)=z} 0<u<Ll.

k=1
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Teorem. Tutaq ki, & vo &, k =100 miisbat, asih olmayan tosadiifi
komiyyatlordir. Onda v,-m sorti paylanmasinin doguran funksiyasi iigiin
integral tonlik asagidak: sokildadir.

w(ulz) =uP{z+& - ¢, <O} +

< 1
+u J.V/(u|y)P{z+§1_é/1>0;Z+'§1_§1Edy} @

y=0
Isbati. k > 2 iiciin tam ehtimal diisturundan istifads edok. Onda

P{e =Kk|X,(0)=2}=
= TP{Z+§1_§1 >0,z2+& ¢, edy}P{VlO =k—1|XZ(O):y}.

y=0

Bu borabarliyin hor iki torofini u* -ya (0<u<1)vurub, sonra k-ya k=2,00
gora comlasak, alariq:

SUFPY = K|X, (0) = 2)=

. )
=Y [P+ 6> 0244 - edylPh? =k-1X,(0) = y}

(2) tonliyini asagidaki kimi yaza bilorik:

iukP{vf —K[X,(0)=z}=uP{z+& ~¢, <O+
3
+Zu I {z+&-¢,>0,2+¢ - gledy}{ =k-1X,(0) = y}

k=2 y=0

(3) tanliyinds bazi ¢cevirmalor aparsaq, (1) tonliyini alariq.
Teorem isbat olundu.
(1) tonliyini asagidaki kimi yazmagq olar:

w(ulz) =uP{z-& +£ <0+
+uj J'z//(u|y)P{§leds 2+5-¢, >0, z+s-¢; edy}. (4)

(4) tonliyini
w(Uz) =uP{z—& + ¢, <0}+

Yy T Tl//(U|Y)dy[P{§l eds; &, <z+s}-P{E eds; &, <z+s-y}]

y=0s=0
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Vo ya
w(ulz) =uP{z - & (») + ¢, (0) <0} -

[ ] 5
~u [ Juulyd, [P eds; ¢, (@) <z+s-y]] (5)

y=0s=0
kimi yazmagq olar.
(5)-don goriiniir ki, z+s—y >0 olmalidir. Onda

w(u|z) =uP{z - & +¢, <0f-

—u | Jwlyd,[Plg edsi & <z+s-yi]

y=0 s=max(0;y-z)

(6)

(6) tonliyindon, asanliqla asagidaki tonliyi almaq olar:

w(u|z) =u_[P{§1 > 2+ X}p, (X)dx -

—ufy (uly) [ p (5)p,, (z+s—y)dsdy - o

y-z
~ufy W[ p. (s)p,, (2+s—y)dsdy.
0 0

Forz edok ki, & tosadiifi kemiyyati & >0 vo >0 parametrli Qamma

paylanmasmna, ¢, tesadifi komiyyati iss g parametrli eksponensial
paylanmaya malik tosadiifi kemiyyatlordir:

’Ba a-1 —px -

X e, x>0, pue ™, x>0,
p;,(X)=1T(a) P, (x)=
0, x<0,

0, x<0.

Bu paylanmalar sinfinds (7) inteqral tonliyi asagidaki sokilds yazilir:

) < e

I'(a)
U,U uy u+p)s al

@ j ey (uly) j e 0% Hdsdy - (®)
_uupie ™ s

ey (uly) [ e “ A s dsdy.
@) l w( Iy)g y

(8) tonliyinin hor iki torofini e -o vurub, sonar iso hor iki torofdon z -0 goro
torama alsaq, alariq:
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ﬁ we(ﬁ"’ﬂ)z ® —ﬁy
I'(a)
(9) tenliyinin har iki torofini e “*/? -5 vursag, alariq:

ey (ulz) + &y (ulz) =~ w(uly)(y - 2)"" dy. ©)

") s ) =S Je v -2y

(10)
(10) tanliyinin halli
Asagidaki kimi isaraloma gobul edoak:
Quiz) =e "y (ul2) (11)
Onda (10) tonliyindan alariq:
)+ (u+ BQUD + 2 [Quy)y-2)* dy =0
I'(a)
(12)

Moalumdur ki, Veyl monada kesr tortib inteqral agagidaki kimi verilir:

1“QUuiz) = j QUIY)(y - 2)“dy.

Sonuncu barabarliyi (12) tanllylnde nezare alsaq asagidaki tonliyi alariq:
Q'(ufz) + (¢ + AQ(U[z) + B sl “ (Q(ul2)) = 0. (13)
Forz edok ki, @€(01) vo ¢(z) funksiyasi (0,%0) araliginda

diferensiallanandir. Onda ¢(z) funksiyasinin Veyl monada « tortib Kkasr
toromosi asagidaki kimi verilir:

D“¢(2) = j(z u) ¢ (u)du.

(13) tonliyinin hor iki torafino VeyI mgnada o tortib kosr toromoni totbiq edok.
Onda asagidaki tonliyi alariq:

Dj‘*l(Q(u|z)) +(u+ B)D? (Q(u|z)) - ,uﬁ“uQ(u|z)= 0. (14)

Asanligla gostormok olar ki, D# e *“* = _[k(u)]"e "=,

Forz edok ki, (14) kosr tortib diferensial tonliyin hallorindon biri
Q(u|z):e’k(“)Z soklindadir, burada k(u) asagidaki xarakteristik tonliyin
koklorindon biridir:

k@I = (u+ B)- kW)~ pou =0, (15)
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Beloliklo, w(uz) =e " *“¥ olur. Aydindir ki, w(lz)=1. Demali k(1)=z

olmalidir.
(15) tenliyindon aliriq:

o Bu
k (1)— (a+l)ﬂa —(/J+ﬂ)-a-ﬂa4 ’
o) e plac (a5 ~(@s1)a p @)
(@+1)p —(u+p)a-p*

W(U|Z) -in ifadasindon istifado edorak, v, -nin sorti paylanmasimin riyazi

g6zlamasini va dispersiyasini hesablaya bilarik:
E(vi|2) =yw.l2) =
(u

D2[2) = ! W) +v' W) L-v'Az)]=

(4 p)-a- (-1 ~(@+1)-a p> KW 2 Vi
(@+1)B“ —(u+pB)-a- p* (u+pB)a-pt—(a+1)p’

B 1z |
+B)-a-pt—(a+1)p”

Natica
Isdo monfi sigrayish, miisbot axinli semi-Markov dolasma prosesinin sifir
Saviyyasina birinci dofo ¢atma anina qodor atilan addimlar saymimn sorti
paylanmasimin doguran funksiyasini tapmaq tglin kosr tortib sabit omsalli
diferensial tonlik alinmigdir. Doguran funksiya tiglin alinmis ifadadon istifado
edoarok birinci va ikinci tortib momentlor tapilmisdir.
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RIYAZI ANALIZIN TODRISINDO TOLOBOLORIN SORBOST
VO MUSTOQIL ISLORININ YERINO YETIRILMOSI
METODIKASI

Acgar sozlor: Riyazi analiz, talabanin sarbast vo miistaqil islari, tadris plani,
torama anlayusi, funksiyamin qrafiki, bakalavriat tohsil, Doviat Strategiyasi, dors yiikii,
auditoriya saati, referat-tagdimati

Golocok miisllimlar peso hazirliginin inksafi tigin méveud odabiyyatdan
istifado edorok ixtisaslarina uygun toqdimatlar hazirlamaq bacariglarina malik
olmalidirlar. Bu bacariglarin gazanilmasinda ixtisas-peso istiqamot {izro Sorbast islor
ohomiyyatli rol oynaya bilor. Toalobonin sorbast isi miisllimin auditoriyadan konar
rohborliyi ilo vo mistagil sokildo hayata kegirilir. Mioallimin rahbarliyi ilo aparilan
hissa isa cari maslohatlor, referat vo ev tapsiriglarinin yoxlanmasindan, elaca do fonnin
moanimsanilmasina dair tapsiriq va tovsiyalorin verilmasindon ibaratdir.

Mogalads Riyazi analiz fonni tizro miiallimin rahbarliyi ilo tolobalorin sorbast
Vo miistaqil islorinin aparilmasi metodikasindan danigilir. Miolliflor tocriibalorindon
danisir va bazi tokliflor verirlor.

M.C.[rcaopaunos, C.b.Kepumosa

METOAUKA BBIIIOJHEHUA CAMOCTOSATEJBHBIX PABOT
CTYAEHTAMM B ITPOLUECCE U3YYEHUS MATEMATHYECKOI'O
AHAJIN3A

Knioueswvie cnosa: Mamemamuueckuii ananus, camocmosmenvuas paboma,
yuebHas npocpamma, NOHAmuUe 0 NPou3B00HOU, epagux QyrHKyuu, cmeneHs baxkaiaspa,
20cy0apcmeennas cmpamezus, HAspy3Ka YpoKd, ayoumopHwie 4acel, peghepam-
npesenmayus

Bynymme — yuuTtenss  HODKHBI  BIAAETh  HAaBBIKAMHM  IMTOJTOTOBKHU
CaMOCTOSITEIBHBIX paboOT B COOTBETCTBUM CO CBOMMH CIIELHAJILHOCTAMH, HUCHONbB3YS
UMEIOIYIOCS ~ JIUTEpaTypy sl Pa3BUTHS  NPO(ECcCHOHANbHON  MOATOTOBKH.
CamocrosiTenpHass ~ paboTa  CTyJeHTa  OCYLIECTBISAETCS IO  PYKOBOJCTBOM
npernojaBareis BHE ayAWTOPHM H CaMOCTOATENbHO. YacTb, NpOBOIUMAS TOJ
PYKOBOJICTBOM YYHTENsI, COCTOMT M3 MPOBEPKH pedepaToB, NOMAIIHUX 3aJaHHN, a
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TaK)Ke 3aJJaHUN U PEKOMEHJIAlNi IO OCBOCHUIO MTPEAMETA.

B pabote paccmarpuBaeTcs METOIMKA CAMOCTOSTENBHOW pabOTHl CTYACHTOB
oA  PYKOBOACTBOM  TperojaBaTesis  MaTeMaTHYeCKOro  aHalu3a.  ABTOpBI
pPacCcKa3bIBAIOT O CBOEM OIBITE U BHOCSIT HEKOTOPHIC MPEATIOKECHHUS.

M.S.Jabrayilov, S.B.Karimova

METHODOLOGY OF TEACHING INDEPENDENT WORK
OF THE STUDENTS OF MATHEMATICAL ANALYSIS

Keywords: Mathematical analysis, independent work, curriculum, derivative
approach, function schedule, bachelor’s degree, State strategy, lesson load, classroom
hours, essay presentation

Future teachers should have presentation skills consistent with their own
specialties, using existing literature to develop vocational training. Independent work
of the student is carried out under the guidance of the teacher outside the classroom
and independently. The part, conducted under the guidance of the teacher, consists of
examination of essays, homework, as well as tasks and recommendations for the
development of the subject.

The article discusses methodology of independent work of the students under
the guidance of a teacher of mathematical analysis. The authors talks about their
experience and make some suggestions about it.

Umumiyyatlo, tohsilin naticosinin formalasmasinda ali tohsilin dérd osas
mogsadi nozars alinir: omok bazarina ugurla daxil olmagq, foal hayat mévqeyi
gazanmag, soxsi inkisaf, qabaqcil biliklorin genis bazasin1 dostoklomok. Digor
miitoxassislor kimi miallimlorin do bu talablari yerina yetirmasi zoruridir.

Informasiya axinmin giiclonmasi yeni ixtisaslarin yaranmasini, todris
planlarinda yeni fonlorin meydana ¢ixmasini tolob edir. Zaman keg¢dikco hansi
ixtisaslarin  yaranacagini, hanst Dbilikloro daha ¢ox ehtiyac olacagini
prognozlagdirmaq miimkiin deyil. Lakin bdyiik ehtimalla miisllim ixtisaslarina
ehtiyacin azalmayacagini, miollimlik pesosinin elmi-pedaqoji Saviyyasina
tolobatin daha da artacagini miisahido edocayik.

Bu talobatin 6donilmasina on somarali yol bu giin tohsil alanlarin daha
mobil olmasini, yeniliyi siirotlo gavramasini, elmi vo pedaqoji inkisafina
yonolmis foaliyystine miistogil nail olmaq bacarigina malik olmasini,
miitoXassis bazarmin talobini hiss etmasidir.

Ixtisaslarm vo fonlorin miisyyon doyisikliyo ugrayacagi qagilmaz olsa da
elo fundamental fonlor var ki, onlarin tadrisi biitiin bu doyisikliklorde do baza
rolunu oynayacag. Belo fonlardan biri do Riyazi analizdir.
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Diinyanin gabaqecil ali moktablarinds bu fonn miisllimlik ixtisaslari kimi
miihandislik, igtisadiyyat, hatta humanitar ixtisaslarda da todris olunur. Tabii Ki,
bunun sababi fonnin tatbig sahasinin genis olmas1 miitoxassisin tofakkiiriiniin vo
yaradiciliq gabiliyyatinin inkisafina tasir etmok giicii ilo baglidir.

Riyaziyyat, informatika, fizika, kimya, biologiya miallimliyi
ixisaslarinda is bu fonnin todrisi iss bilavasita pesonin tolabatindan irali golir.

Yeni fonlorin, todris planlarma daxil edilmasi bu fonnin do dors
saatlarmin azalmasina sabob olur. Fonnin tolob olunan soviyyads &yranilmasi
ticiin talobalarin sarbast va miistaqil iglorinin icrasi xiisusi shamiyyat kasb edir.

Umumiyyatlo, orta tohsildo do, ali tohsilde do homiss ev tapsiriglari olub
Vo bu talobonin miistaqil is niimunasidir. Goriiniir ki, informasiya axini ilo bagl
dors saatlarinin azalmasi sorbast vo miistaqil islorin shamiyyatini artirdigindan
bu islorin mithiim dovlat sonadlarinds do 6z oksini tapmasina Sabab olmusdur.
Azorbaycan Respublikasi Nazirlor kabinetinin 24 iyun 2010-ci il tarixli gorari
ilo tasdiq edilmis “Bakalavriat tohsilinin (asas (baza ali) tibb tohsilli) tohsilinin
mozmunun toskili qaydalari”’nda deyildiyi kimi kredit sistemi ilo todrisin
toskilindo tolobonin sorbost isi mithim ohomiyyat kosb edir, miitoxassis
hazirliginin keyfiyyatinin yiiksoaldilmasine xidmat edir [1].

Azorbaycan Respublikas1 Nazirlor kabinetinin 24 dekabr 2013-cii il
tarixli 348 sayli gorarinda geyd edilir ki, sorbast vo miistoqil iglore ayrilan
saatlar biitin nov darslorin 1 (bir) akademik saatina 1(bir) saatindan az
olmayaraq miioyyonlosir, bunun 40 faizi miollimin rohbarliyi ilo hayata
kegirilir. Tolobanin sarbast isi miiallimin auditoriyadan konar rahborliyi ils va
miistaqil sokilds hayata kegirilir. Miallimin rahbarliyi ilo aparilan hisso iso cari
maslohatlor, referat vo ev tapsiriglarinin yoxlanmasindan eloca do fonnin
monimsonilmasine dair tapsiriq va tovsiyalorin verilmasindon ibarstdir.

Tohsil Nazirliyinin tolobalorin biliyinin giymotlondirilmasinin goxballi
sistemi haqqinda gobul edildiyi sonoaddo bu tapsirigin 10 bala godor
giymatlondirilmsi nozardo tutulur.

Goriindiiyti kimi, geyd edilon senadlords bu isin aparilmasinin faydali
olmas1 ohato dairasinin genisliyi ilo yanasi qiymatlondirilmasi miiayyan
catinkliklorlo baghdir. Bu gatinliklor hor bir ali moktob iscisine moalumdur. Ona
goro do tohsil iscilori arasinda Umumiyyatlo, bu qiymatlondirmanin
miimkiinsiizliiylinii geyd edonlor vo onun uygun sonoddon ¢ixarilmasini toklif
edonlor do var. Sorbast vo miistoqil islorin 10 bala godor giymatlondirilmasi
tolobonin yekun balina da ciddi tasir etmadiyindan talobalorin do bu iso maragi
kifayat qodor deyil. Halbuki, tolobonin sorbost vo miistoqil islori yerino
yetirorkon qazandigi bacariq vo Vordislor onlarn golocok foaliyyatinds
miistosna shamiyyato malikdir.

Tacriiba gostarir Ki, talobalarin sarbast vo miistaqil islori aparilmasinda
referat-togdimatlarin forma vo mozmununu doayismoklo somarasini artirmaq vo
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giymatlondirmoni doagiqlosdirmok miimkiin olar. Qiymsatlondirmonin logv
edilmasi iso muoallimin sorbast isloro Sorf olunan vaxtin somorasiz kegmoasino
sobab ola bilor. Nozors alsaq ki, miiallimin dors yiikiindo auditoriya saatlari
300-don az olmamalidir. Bozi hallarda bu 400 saatdan ¢ox olur. Onda
mioallimin faaliyyatinds 120-160 saat tolobalorin sarbost isina sorf edilmalidir.
Bu vaxtdan samarali istifads edilarss talobanin peso hazirligina gox miisbat tasir
gostora bilor. Sorbast vo miistaqil islorin giymatlondirilmasina ayrilan bali
seminar mosgalalorindoki foalligia gora verilon bali azaltmagla 20-dok
artirtlmasi da talabalarin bu igso masuliyyatini artira bilar.

Referat-togdimatlarin hazirlanmasi onlarin galocok foaliyyatlori zamani
miistaqil ¢aligmalari tiglin zomin hazirlanmis olar.

Tolobanin sorbast isi dyranilon har hanst mévzu {izra sistemli sokildo
olarsa, bu, mdévzunu daha yaxsi monimsomoys, Oyronmays, mdvzunun
ohomiyyatini dork etmays vo bununla da onun motivasiya qazanmasina sobob
ola bilar. Yaxs1 olar ki, miiayyan bir mévzu iizra Sarbast isi icra etmazdan avval
tolobo bu moévzunu monimsomok tglin zoruri olan biliklori oldo etsin.
Movzunun Oyranilmasi {igiin zoruri olan anlayis vo faktlart geyd etsin vo bu
faktlar1 6yronmaklo daha hansi biliklari oaldo edocayini miioyyanlosdirsin vo
movzu lzra referat togdimat hazirlasin. Qiymatlondirma bu referat togdimatla
miioyyanlosdirilsin.

Niimuno olaraq, Riyaziyyat fakiiltasinin | kurs tolobalorinin Riyazi
analiz fonninin “Funksiyanin téromasi” bolmasine aid moévzular iizra Sorbost
isin referat-togdimatini qeyd edok:

Funksiya va onun tayin oblasti, verilma iisullari, elementar
funksiyalar vo onlarin xassalori. Funksiyanin noqtoda limiti
vo kosilmazliyi. Tors funksiyanin varligi vo kosilmozliyi.
Dovrti, tok va ciit, mohdud va geyri-mahdud funksiyalar.

Bilirom

Oyraniram Funksiyanin noqtads téramasi va diferensiali, toromasi olan
funksiyalar tizorindo hesab omallori. Elementar funksiyalarin
toromo diisturlart codvoli. Tors funksiyanin téromasi.
Parametrik sokilda verilmis funksiyanin téramasi. Miirokkab
funksiyanin téromasi vo diferensiali.

Yiksok tortibli téromo vo diferensiallar. Diferensial
hesabinin osas teoremlari.

Totbiq ediram | Funksiyanin monotonluq va sabitlik sortlori. Qabarigliq vo
cokiikliik xassasi, ayilma noqtesi. Asimptotlar. Funksiyanin
grafikinin qurulmasi.

Belo bir sxemin varligi talabanin 6yranacayi mévzunu taSavviir etmasing
Vo ona uygun hazirlq isi aparmasina komok edir.
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Talabonin“Toroma” mdvzusunumanimsamasi {iglin ona lazim olan
anlayis vo faktlar1 bilmasi ona téroms mdévzusunu Gyranmasine komok edor,
toramanin totbiq edilocayi masalalor isa onda motivasiya yaradacaqdir.

Tolobs misallart moévzularin ardicillign iizro 6z bacarigina uygun sokildos
segmoklo mdvzunu monimsamasini, misal hall etmoklo bilik vo bacarigini
niimayis etdiror, yazdigi referat hesabat iso onun gordiyli isin miollim
torofindon giymatlondirilmasinin obyektivliyini tomin edar [2, 5.403].

Bozi misal niimunalarins diggst edoak.

s .1
Misal 1.8) 2 f(x)=4" " x’ x #0 olduqda,

0, x =0 olduqgda,
funksiyasinin X = 0néqtosinds tdromosini tapin.
Holli. AX = O olsun. Funksiyanin artimini hesablayaq.

AF(0) = f(0+AX)— f(O)ZszsinAi
X

(Ax)? sin 1
£/0)= lim — X — |im Axsin— =0
Ax—0 AX Ax—0 AX

b) f(x)= x3 | funksiyasmm X =0 néqtosinds toramasi varmi?

Halli. AX # Oolsun. Funksiyanm artimin1 hesablayag.

f(O+Ax):‘Ax3 , A (0)= (0 +4X)- f(O):‘Ax3‘.
Bilavasits torifi totbiq etmokls aragdiraq.
A3 AX2IA
i O o A AX|AX =0
M0 AX x>0 AX  Mx—>0  AX AX—0

Baxilan finksiyanin X = 0 noqtosinds téramasi “0” baraboardir.

Bu tip misallar talobanin téroma anlayisin1 daha yaxsi basa diismasing,
bozi hallarda toromanin olmadigi hallari miioyyan etmokdo komoak gostorir.

Tolobonin téramo diisturlarin1 bildiyini miiayyan etmok {igiin qeyd
edilon tipli misallarin hallina niimunalor gostarmasi do magsadsuygundur.

a) y=e>*sin2x + arcsin x?, y'(x)=?

1+ x?

. 1
b) y ="M + (tgx)** +(1+§W)X+ L Y(x)=2
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Referatda toromonin totbigini gdstoron misallarin verilmoasi onlarda
motivasiya yaratmag baximimdan moagsadsuygundur. Bu tolobslorin mévzuya

maragini artirar.
Misal 2.

()
SN I']+EX
N AL X #2kr (1)

1
E+cosx+cost+...+cosnx:
2sin—
2

oldugunu bilorok SIN X+ 2SIN2X + ...+ NSINNX comi iiciin diistur
¢ixarin.
Halli. X # 2K ndqtalorinda (1) borabarliyinden térams alag

! ( 1)
sin n+E X
—sinx—=2sin2Xx—...—nsinnx=| -—~ =/ | =
. X
2sin —

!

1 X 1. 1 X

COS| N+ — [XSIn—— —sIn| N+ — |XCOS —
1 ( 2) 2 2 ( 2) 2
2 b

- . o X
sin? =

2
Boraborliyin sag torofini sadolosdirsok alairq

iksin kx:(n +1)sinx —nsin(n+1)x _
] 2(1-cosx)

Misal 3. Isbat edin ki, Xy = a’ hiperbolasinin toxunan koordinat oxlar1

ilo sahasi sabit olan tlighucaq amala gatirir.

Halli. xy = a?® oldugundan hiperbola 1-ci yaxud 4-cii riibdo yerlosir
Ixtiyari ndqtoedo toxunan OX ve OY oxlarimi kosmoklo diizbucagl iigbucaq
omoala gotirir. Bu tigbucagin katetlori OX va OY oxlarinin hissaloridir vo bir-

X
birino perpendikulyardir. Bu iicbicagin sahasi S = 2y Masalonin gartino gors

S=a’. Toqdimatda yiiksok tortibli toromolors, parametrik sokildo verilmis
finksiyalarin téromasins aid misallar da daxil etmok lazimdir. Bu tipli misallar
toloboalori diferensial tonlik anlayisi ilo birinci kursdan tanis olmasini tomin
edor.
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Misal 4.
a) y=e"sinx. isbat edin ki,

2
d% > Loy 0

dx?  dx
b) y=acosInx+bsinlnx
Isbat edin ki,
d?y  dy
2
Xo——+X-——+Yy=0
dx? ax )

Bu tipli misallar talabalarin diferensail tonlik anlayisi ilo I kursdan tanis
olmasina imkan verir.

Misal 5. isbat edin ki, X € [0,1] oldugda arcsin x + arccos x = 72”

(arcsin x)' L w (arccos x)' =

1
V1-x? 1-x?
!
(arcsin x+arccos x) =0.

Toromasi “0” olan funksiya sabit oldugundan
arcsin x+arccos x=C

oldugundan

X = 1 olsun. Onda arcsin 1_7 . arccos 1 — 7 oldugundan. C = T
2 2 4 2 4 2
arcSinx + arcCosx = Cx = % olsun, onda oldugundan c = g

borabarsizliyi dogrudur.

Dors prosesinds téromasi olan funksiyalar tizorindo hesab omoallori
oyronilir. Sorbost is olaraq qeyd edilon misallara baxilmasi onlarin homin
teoremlori daha yaxs1 basa diismasini tomin edir.

Misal 6. ) Forz edok ki, f(X) funksiyasmimn X, noqtesinds toromasi
var, g( X) funksiyasmin isa X, ndqtesinds tsromasi yoxdur.

F(x)=f(Xx)+9(X) funksiyasmmn X, ndqtasinds téramasinin
varligint hokm eds bilarikmi?

b) f(X) va g(X) funksiyalarmin har ikisinin X, ndqtesinds tsromasi
olmadiqda F(X) f unksiyasmin X, ndqtesinds téromasi ola bilormi?

a) Toramonin tarifina asason

F'(% )= lim M: lim M-F lim M

&0 AX &0 AX &0 AX

Moasalonin sartine gora
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lim M: f'(xy), lim —isa yoxdur.

A9(%g )
x>0 AX x>0 AX

Onda |im Mds yoxdur. Ogar olsaydi
Mx—0  AX

A9(%) _ AF(%o) _ 4f (%)
AX AX AX

oldugundan lim M
Ax—0  AX

noqtasinds téramasi yoxdur.

b) Forz edok ki, f(X) vo Q(X) funksiyalarmm hor ikisinin X,
néqtasinds tdromesi yoxdur. @(X)- X, ndqtesindo toromasi olan funksiya
olsun.

limiti do olardi F(X) funksiyasinin X

a) bandins asasan g(X)=¢@(x)— f(X) funksiyasinin X, ndqtesinds
toromasi yoxdur.
F(x)= f(x)+9(x)= f(x)+(p(x)— f(x))=¢(x)
funksiyasmin X, noqtesindo toromosi var.

Tolobo referat-togdimatin  sonunda verilmis funksiyanin qrafikinin
diferensial hesabimin tatbigi ilo qurulmasina aid misal hall etmoklo funksiyanin
todqiqi ilo bagli bilik va bacariglarini niimayis etdirs bilor.

Misal 7. f (X) = 3x — X funksiyasinin qrafikini qurun.

1. Funksiya biitiin adad oxunda tayin olunub va kasilmoazdir.
2. f(—x)=—f(x)oldugundan tokdir. Ona gors do grafik koordinat

baslangicina nozaran simmetrikdir.

3. Saquli vo maili asimptotlar1 yoxdur.

4. f(x)funksiyast (—c0~1)U (l,+oo) araliglarinda azalan (—1,1)
araliginda artandir.

5. X =—1noqtosi ciddi lokal minimum ndqtasidir. f (— l) =-2,x=1

noqtasi ciddi lokal maksimum noqtasidir f (1) =2.

6. f(Xx)-in grafiki (O ,+OO) araliglarinda gabariq, (—oo,0)araliqlarinda
cokiikdiir. M (0 ,O) noqtasi ayilmo ndqtosidir.

7. f (X)funksiyasinmn qrafiki X =9, X =—/3vo X = +/3 ndqtalorinds

sifir qiymotini alir, yani OX oxu ilo kasisir.
Bu aragdirma qrafikin qurulmasi ilo yekunlasar. Hesabatin bu sokildo
tortibati tolobonin mévzunu tam manimsadiyini niimayis etdiror.
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UMUMTOHSIL MOKTOBLORINDO RiYAZIYYATIN
TODRISINDO SAGIRDLORDO QRAFIK BACARIQLARIN
FORMALASDIRILMASINDA GRAPH PROQRAMINDAN iSTiFADO

Acar séozlar: riyaziyyat, Graph programi, funksiya, grafik, tatbiq

Hazirda hayatin biitiin saholorinds, o ciimlodon elm vo tohsil sahasindo
informasiya comiyyatinin toloblorino cavab veran, elektron tohsil resurslarindan
istifadoni bacaran miitoxassislora boyiik ehtiyac var. Belo ki, miasir tahsil
standartlarina uygun, omok bazarinda rogabat qabiliyyatli, pesokar keyfiyyatli
miitoxassislorin hazirlanmasi igino timumtahsil moktoblorindon baslamaq lazimdir.
Umumtahsil maktob fonlorinin, o ciimloden riyaziyyatin tadrisinds sagirdlerin montigi
tofokkiirtintin, riyazi madaniyyatinin, tadgiqat¢iliq bacariglarinin formalasdirilmasinda,
idrak foalliglarinin artirllmasinda kompiiter texnologiyalarindan istifado edilmasi
zaruridir.

Mogalods timumtohsil moktablorinds riyaziyyatin todrisinde  kompiiter
texnologiyalarindan istifadonin rolu va ohomiyystindon bohs edilir. Riyaziyyatin
tadrisindo sagirdlordsa grafik bacariglarin formalagdirilmasi t¢iin kompiiterdo Graph
4.4 totbigi programinda qrafiklorin qurulmasmna aid bir nego ¢alismanin halli
metodikas1 nazardon kegirilir.

M.B.A60ynnaesa

HUCIOJB30OBAHUE NTPOT'PAMMBI GRAPH B ®OPMUPOBAHUU
I'PAOUYECKHNX HABBIKOB Y YUAIIUXCH TP OBYYEHUU
MATEMATUKHU B OBIHIEOBPA3OBATEJIBHBIX IIKOJIAX

Knwuesvie cnosa. mamemamuxa, npocpammHuoe obecneuenue Graph,
@dyHKYyus, epagux, npumeHerue

B Hacrosimee Bpemsi cylecTByeT Ooublias MOTPEOHOCTh B CHEIUAINCTAX,
OTBEYAOIINX TPeOOBaHUAM MH(DOPMAITMOHHOTO OOIIECTBA U CIIOCOOHBIX HUCIIOH30BATh
AIIEKTPOHHBIE 00pa30BaTENbHBIE Pecypchl BO BceX cepax XKHU3HHM, B TOM YHUCIE B
Hayke W oOpa3oBaHuH. [IOATOTOBKY CHENHANNCTOB MPO(ECCHOHAIFHOIO KadyecTBa,
KOHKYPEHTOCHIOCOOHBIX Ha pBIHKE TpyJa B COOTBETCTBHM C COBPEMEHHBIMU
00pa3oBaTelIbHBIMU CTaHJApTaMK, HEOOXOJMMO HauuHATh ¢ 0011eo0pa3oBaTeIbHBIX
mkojd. HeoOxoauMo MConb30BaTh KOMITBIOTEPHBIE TEXHOJOTHH B (DOPMHUPOBAHUH Y
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YYaIuXcs JIOTHIECKOTO MBIINUICHUS, MATEMATHIECKON KYJIBTYPBhI, HCCIIEIOBATEILCKUX
HABBIKOB, TOBBIIIGHUM WX I[IO3HABATEIILHOW AaKTHMBHOCTH TIPU TIPETOJaBaHUM
00111€00pa30BaTENbHBIX MPEIMETOB, B TOM YHCIIE MATEMaTHKH.

B cratbe paccmaTpuBaeTcsi poib U 3HAYCHHE MCIOJIB30BAHUS KOMIIBIOTEPHBIX
TEXHOJIOTHH MPH 00y4YeHNN MaTeMaTHKe B 00me00pa3oBaTeNbHOM mIkoe. PaccmoTpen
METOJ pelleHHs pAda 3a/ad, CBI3aHHBIX C MOCTPOCHHEM TIpadUKOB B MpOrpamMme
Graph 4.4 na xommbroTepe st GOPMHUPOBAHMS TpapUYECKUX HABBIKOB y YYaIMXCS
pu 00YYEeHNN MaTeMaTHKe.

M.V.Abdullayeva

USING THE GRAPH SOFTWARE IN FORMING STUDENTS' GRAPHIC
SKILLS WHILE TEACHING MATHEMATICS IN GENERAL
EDUCATION SCHOOLS

Keywords: maths, Graph software, function, graph, application

At present, there is a great need for specialists who meet the requirements of
the information society and are able to use electronic educational resources in all areas
of life, including science and education. It is necessary to start the training of
specialists of professional quality, who are competitive in the labour market in
accordance with modern educational standards, from general education schools. It is
essential to use computer technologies in the formation of students' logical thinking,
mathematical culture, research skills, and increasing their cognitive activity in the
teaching of general school subjects, including mathematics.

The article discusses the role and importance of using computer technologies
while teaching mathematics in secondary schools. The method of solving several
problems related to the construction of graphs in the Graph 4.4 software on the
computer is considered for shaping graphic skills in students while teaching
mathematics.

Respublikamizda tohsil islahatlarinin hoyata kegirilmasinds asas magsad
tohsilimizin diinyanin qabaqcil 6lkalorinin tohsilino inteqrasiyasi vo tolimin
mozmun Vo isullarinin tokmillagdirilmasindan ibarotdir. Bu giin 6lkomizds
"Umumi tohsil sisteminds “yaddas” moktobindon “tofokkiir” moktobina kecidin
tomin edilmosi {lizro genis miqyaslt islor goriiliir. Tohsildo yiiksok keyfiyyatin
oldo edilmasi tiglin yeni tolim texnologiyalarindan, eyni zamanda kompiiter
texnologiyalarindan istifads zaruratos ¢evrilmisdir.

Muasir dovrds tohsil sahasindo kompiiter texnologiyalarindan istifado
etmodon ugurlar oldo etmok miimkiin deyildir. Moalumdur ki, comiyyatin
inkisafi mohz, tohsilin saviyyasindon asili olaraq doyisir vo formalasir. Artiq
inkisaf etmis Olkoalordo goalocok comiyyat iiglin “he¢ vaxt olmamis haqqinda
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arzu edon” miitoxassislor hazirlanir. Demali, talim prosesindos informasiya -
kommunikasiya texnologiyalarindan istifado yalmiz bilik, bacariq vo vardislor
qazanmagq Ugiin deyil, ham do qazanilan bilik, bacariq vo Vvardislarin tatbiqi
sayasinds kreativ diisiinon, rogabsto davamli, goalocayi qura bilon insanlarin
yetigdirilmasi ti¢iin zaruridir.

Bu giin tolim prosesini, xtisusilo riyaziyyat dorslorini kompiitersiz
tosovviir etmok qeyri miimkiindiir. Kompiiter tinsiyyat yaratmaq va bilik olds
etmok ti¢lin oan yaxsi vasito olmaqla yanast hom do miisllimin avozolunmaz
komokeidir [4]. Tolim prosesindo kompiiter texnologiyalarindan istifado
sagirdloro oldo edilmis biliklorin totbigi bacariglarinin  vo Vvardislarinin
yiiksaldilmasina sorait yaradir, onlarda yeni informatik biliklori inkisaf etdirir.
Olbotto, pedaqoji elmin vo praktikanin garsisinda qoyulan bu masalalarin
ugurla hayata kegirilmasi sagirdlords elmi diinyagoériisiin formalasmasi, moantiqi
Vo yaradici tofokkiiriin inkisafi, praktik bacariq va vardislorin tokmillagdirilmasi
vo S. kimi aktual problemlarin hall edilmasini tolob edir. Gostorilon aktual
problemlar sirasinda sagirdlorda fikirlorini miistoqil olaraq grafik ifado etmok
Vo tarsing, grafik tosviro gora mantiqi naticalor ¢ixarmaq bacariglarinin, basqa
sozlo, grafik tosovviirlorin formalagdirilmast problemi miithiim yer tutur.

Riyaziyyatin todrisindo miixtolif riyazi program paketlorindan, masalon
Mathcad-11, MATLAB-7, Scientific Work Place 5.0 va s. istifado etmaklo
yiiksok keyfiyyat oldo etmok olar. Bu program paketlorindon biri do Graph
totbiqi progqramidir. Mogalods Graph proqraminin 4.4 versiyasindan [9] bohs
edilir.

Graph 4.4 proqrami: Moktab riyaziyyatinda bir ¢ox mosalalor grafik
tosvirlo ayanilosgdirilir vo holl edilir. Son illordo kompiiterin tolim prosesina
aktiv sokildoa totbigi qrafik modellosdirmanin moktab riyaziyyatinda istifadosini
zoruri etmisdir. Belo ki, tmimtohsil moktablorin riyaziyyat doarslorinds
funksiyalarin qrafiklorinin qurulmasi zamani kompiiter texnologiyalarindan
istifado etmok sagirdlorin fonno maragini artirmaqla fonn {izro manimsamonin
yiiksalmasina sabab olur.

Graph 4.4 programi sagirdlorin grafik bacariglarinin formalagmasinda
ovazsiz imkanlart olan mitkommal programlardan biridir. Programdan istifado
etmozdon ovval ona aid informasiyalart Gyronmok, sonra istifade etmok
olverislidir. Graph 4.4 totbigi programi ikidlgiilii Dekart koordinat sistemindo
grafiklori qurmaq {giin istifado edilon agiq programdir. Funksiyalarin
grafiklorini qurdugdan sonra asanligla ona proqramdan slavalor do etmok olar.
Programin kémayilo funksiyalar tizorinds bazi riyazi hesablamalar1 da yerino
yetirmok miimkiindiir. Proqramin hacmi onun istonilon disk &tiiriiciido
saxlanmasia vo bir yerdon digar yers asanligla dasinmasina imkan verir [4].
Program paketi kompiitero yiiklondikdo ekranda programin osas interfeys
pancarasi agilir (Sakil 1).
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Sakil 1. Graph proqrami

Pancaranin an yuxari hissasinds basliq satri, ondan asagida menyu sotri
(bandi) yerlosir. Menyu bandlori alt menyulardan vo alotlor panelindan
ibaratdir. Pancaronin basliq satrinin elementlori digar program pancaralarinda
oldugu kimidir, lakin menyu satrinin bazilorinin adlar1 vo alt menyu bandlori
digar programlardan farglonir. Pancars agilarkan orta hissasinde maslahatverici
dialoq poncarssi vardir. Bu poncorads miivafiq suala cavab vermoklo yeni
pancora agilir. Pancoronin {i¢ idaroedici diiymosi vardir. Onlardan birincisi
poncarani baglamagq, digarlori iso novbati sorguya vo ovvalki sorguya qayitmaq
imkani1 verir.

Menyunun «File» bondinin ardicil olan ilk dord bondi eyni
xarakteristikali bondlordir. Besinci «Save as image» bondi iso eyni tosvirli
program sohifasini yeni adla yaddasda saxlayir. Bu omro miiraciot olundugda
ekranda amro uygun dialoq pancarasi agilir. Homin pancaronin «File name»
hissasino faylin qoyulacaq adi yazilmalidir. Bu menyu bandinin «Import»
adlanan altinci bondi iss programin 6ziindon digar tosvirlorin yiiklonmosi
tictindiir.

Osas menyunun ikinci bandi «Edit» bandidir. Bu band vasitasils
¢okilmis qrafiklor redakto olunur, sshvlor diizaldilir. Bu bandin do alt menyu
komandalar: digor totbiqi proqramlarda oldugu kimidir.

Novbati menyu bondi «Function» adlanir, osas isi funksiyalarin
grafiklorinin qurulmasimi tomin etmoakdir. Menyu bandinin on ¢ox istifads
olunan bondi «insert function» (Funksiyalarin olave edilmosi) (Sokil 2)
bondidir. Bu bands miiraciot olunan kimi ekranda bu adda dialog pancarasi
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acilir. Pancaranin «Function type» hissasinds funksiyalarin {i¢ tipi — standart,
parametrli vo polyar funksiya oldugu sec¢imi edilir. «Function equation»
sahasino iso uygun funksiyanin tonliyini yazmaq lazimdir. Agilmis dialoq
pancarasinds funksiyanin qrafikinin qurulacagi araligi vo addimi, qrafikin
gostarilmo (tosvir) tipi, rongi, qalinligi, markerin tipi, rongi, olciisii vo digor
parametrlor se¢ilir. Bundan sonra OK omr diiymoasi sixilan kimi avtomatik
sistemdo grafik qurulur. Bu pancarade komokgi diiymo vo omri logv edoacok
diilymo do yerlosdirilmisdir. Qeyd etmok lazimdir ki, bir koordinat sistemindo
bir neco funksiyanin da grafikini qurmaq olar. Bu da funksiyalarin grafiklorinin
oyranilmasi zamani miigayisa ti¢tin mithiim faktordur.

File Edit Function Zoom Calc Help -

D@ E + 4L = m A |[Fa o polclFeR v

Vi e nT.‘

Insert function =

Eunction type: | Standerd function y=1) B ‘
|
|

Function equation
fig=

Argumert rnge

[Select a function or tangent to

jevaluate. E

Sakil 2. Graph programinin «Functiony menyusunun «Insert function» bandi

Ikinci alt menyu iso «Insert tangent/normal» adlanmagla verilon grafiko
geyd edilon néqtads toxunan, kasan vo ya perpendikulyar ¢cokmok {igiin istifados
edilir.

Novboti iigiincii bond «insert shading» (strixlomonin secilmasi)
bondidir. Bu bandin ds imkanlar1 ¢ox boyukdur. Bels ki, borabarsizliklorin halli
zamani araliglarin strixlonmasinin boyiik shamiyyati vardir. Onanavi gqayda ilo
bu ¢ox vaxt aparan vo Saligosiz goriilon isdir. Bundan basqa tonliklorin say1 vo
strixlonan araliglar ¢ox olduqda soligoesizlik daha ¢ox gozo carpir. Lakin bu
programdan istifado etmok noinki g¢atigsmazliglar1 aradan qaldirir, hotta yeni
imkanlarin da yaranmasina komok edir.
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Graph 4.4 totbiqi programindan istifado diizbucagli koordinat sistemindo
strixlonmoni alt1 istiqgamatdo yerino yetirmoys imkan verir:

1. Funksiyanin grafiki ilo OX oxu arasinda galan hissonin strixlonmasi;

2. Funksiyanin grafikinin alt hissasinin strixlonmosi;

3. Funksiyanin grafikinin {ist hissasinin strixlonmasi;

4. Funksiyanin grafiki ilo OY oxu arasinda galan hissanin strixlonmasi;

5. Funksiyanin grafikinin daxili hissasinin strixlonmasi;

6. Funksiyalarin grafiklorarasi mosafasinin strixlonmasi.

Funksiyanin téromesinin grafikini qurmaq {i¢iin «insert f'(X)», grafiklor
iizorindo ndgqtalori geyd etmok iiciin «Insert point series», yeni funksiya
grafiklori daxil etmok iigiin «Insert relation», qrafik iizerindo ndqtalori
adlandirmaq va diisturlar1 yazmaq iigiin «Insert text label», xiisusi funksiyalar
daxil etmak ti¢iin «Custom functions /constants» «Function» menyusunun alt
menyu bandlarindan istifado etmok olar.

Diizbucaqli koordinat sisteminin, qrafiklorin 6l¢iilorini  doyisdikdo
«Zoomy, hesablamalar zamanmi «Calc», programda isloyarkon problemlor
yarandigl zaman komok almaq iiciin «Help» menyularinin funksiyalarindan
istifado etmok istifadagi tiiin alverisli sorait yaradir [3].

Arasdirma

Umumtohsil moktoblorinds elementar funksiyalarin grafiklorinin sagirdlor
torafindon dogig vo anlasigli sokildo manimsonilmasi onlarin goalocokds daha
miirokkob funksiyalarin grafiklorinin qurulmasi istigamotindo bacariglarinin
formalagmasina zomin yaradir. 10-cu sinif riyaziyyat kurikulumunda “Coabr vo
funksiyalar” mozmun Xatti lizro reallasdirilacaq standartlar sagirdlorin diisiinmo
bacariglarin1 inkisaf etdirir, onlari hoyati situasiyalari dork etmoys, eyni
zamanda hoyati problemlorin riyazi modellorini qurmaga vo funksiyalarin
xassolorinin komayi ilo bu problemlari hall etmays hazirlayir. Standartlarin
reallasdirilmasi asagidaki sagird bacariglari [8] lizro hoyata kegirilir:

o funksiyalarin gqrafiklorinin paralel kogiiriilmasini grafik olarag, analitik

diisturla, sozlos taqdim edir;

e funksiyalarin qrafiklorinin oksetmosini grafik olarag, analitik diisturla,

s0zlo toqdim edir;

e funksiyalarin qrafiklorinin dartilma vo sixilmasini qrafik olaraq,

analitik diisturla, s6zlo toqdim edir.

Umumtohsil moktoblorin  10-cu  siniflorindo hazirda istifadoda olan
Riyaziyyat dorsliyindon bir nego ¢alismanin Graph 4.4 proqraminda hallini
nozardan kegirak.

Calisma: Osas funksiyanin qrafikino goro tolob olunan funksiyalarin

grafiklorini qurun [7]. Ssas funksiya: f(x)= x>
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a)f(x) = (x+1)’ d)f(x) =—(x-2)’
b)f(x)=x>-4 e)f(x)=—x*+3
c)f(x) =-x°

Holli: Ovvalco osas funksiyanin grafikini Graph 4.4 programinin
komayilo quraq. «Function» bandinin «Insert function» alt menyu bandindaki

«Insert equation» sahasine f(x) = x*finksiyasini programlasdirma dilinda, yoni

X3 soklinda f(x)-in garsisindaki sahoyo yazaq. Qrafikin qurulacagi araligi,
addimi, qrafikin gostorilma tipi, rongi, qalinligi, uygun parametrloro malik
marker vo s. se¢ib avtomatik sistemdo qrafiki quraq (Sokil 3). «Function»
bondinin «Insert text lavel» parametrindon istifado etmoklo diisturu grafikin
tizarinds geyd edok.

File Edit Function Zoom Calc Help

DEE +#L V. & =w0A JadD PLLY
Wi Axes
M Fi=x"3
V41 Label
V40

fr(n=x

= [3 | 4t

Sokil 3. f(X) = X® funksiyasimin Graph 4.4 programinda qurulmus qrafiki

a) Osas funksiyanin qrafikinin quruldugu koordinat sistemindo
f(x) =(x +l)3 funksiyanin qrafikini quraq. «Function» bandinin «Insert
functiony alt menyu bondindaki «Insert equation» sahasina verilmis finksiyani
(X +1)A 3 soklinds f(x)-in qarsisindaki sahoys yazag. Digor parametrlori

saxlayib avtomatik rejimda grafiki quraq (Sokil 4). Qrafikdon aydin goriinir ki,
f(x) =x® funksiyasinin qrafiki 1 vahid iifigi sola siirligmiisdiir. Siirlismoni
koordinatlarla (x; y) — (x — 1; y) kimi yazmag olar.
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File Edit Function Zoom Calc Help

DEE | +H#LE [V os|woAl oo 2RO

Wi Axes
N i3
V4 Label

¥4 0
I =113
Vi Label

/()=

T ——
=0 00000 g

=1

fi= [3 |

4

Sakil 4. f(x)=x*vo f(X)= (X +1)3 funksiyalarinin Graph 4.4
programinda qrafiklori

Digor grafiklori do osas funksiyanin qrafikinin quruldugu koordinat
sistemindo anoloji gayda ila quraq (Sakil 5):

File Edit Funclion Zoom Calc Help

DEH +H#1 V. & ;A ~alFs|p e s
M Aces +y I
M =3

44 Label
Er)

T3]
M4 Label

fy=

——

[[(x) =X -4

S — Rl

Sakil 5. f(x) = x’va f(x)=x®—4 funksiyalarimin Graph 4.4
programinda qrafiklori

b) Sokil 5-do f(x)=x*—4 funksiyas1 f(x)=x® funksiyasin 4 vahid
saquli asag1 siiriismasi naticasinds alinir. Siiriismoani koordinatlarla belo yazmaq
olar: (x; y) — (x; y — 4).

c) f (x) = —x*funksiyasinin qrafikini programin kémoyilo f(x) = x°
funksiyasinin quruldugu koordinat sisteminda quraq (Sakil 6):

58



UMUMTOHSIL MOKTOBLORINDO RIYAZIYYATIN TODRISINDO...

File Edit Function Zoom Calc Help

Deld +# V & oA JadB 2PLLH

Ml Ares
PN =3
VI Label
¥4 0
M fi=x"3
WI44 Label o
S == il .
7=
| I st
= |-3 At
Sakil 6. T (X) =x’vo f(X) =X’ funksiyalarinin Graph 4.4
proqraminda qrafiklori

f(xX)=—x> funksiyas1 f(x)=x® funksiyasmin X o0xuna nozaran
oksetmosi naticasindo alinmisdir (Sokil 6). ©ksetmoni koordinatlarla yazaq:
(X; Y)—=(x; ).

d)f(x) =—(x—2)’vo €)f(x)=—x*+3 funksiyalarmmn grafiklorini do

osas funksiyanin qrafikinin quruldugu koordinat sistemindo anoloji gayda ilo
quraq (Sakil 7; 8):

File Edit Function Zoom Calc Help

DEHE|+#L |V & |wmA | JaBlD | 2S00
b s
M "3
V4 Label
¥4 0

PN T2
V4 Label

Sakil 7. T(x) =x*vo f(X)= —(X — Z)Sfunksiyalarmm Graph 4.4
programinda qrafiklari
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f(x)=—(x- 2)3 funksiyasinin qrafiki (Sokil 7) f(x) = x* funksiyasinin
X 0xuna nozaron oksetmasi vo 2 vahid ifiqi saga siirlismasi noticasinda
alinmisdir. ©ksetmoani va siirismoni koordinatlarla yazaq: (x; y)—(x+2; -y).

File Edit Function Zoom Calc Help

Dl | +4#1 |V & ~0A J/adBE 22008
M Aces
MIN i3
V4 Label
V40

MIN =243
VI Label

Sakil 8. f(x)=x’vo f(X)=—x*+3 funksiyalarinin Graph 4.4
programinda qrafiklari

f (x) = —x® + 3funksiyasinin grafiki (Sokil 8) f(x) = x> funksiyasinin X
oxuna noazaran oksetmosi vo 3 vahid saquli yuxari siirismasi noticasinda
alinmisdir. ©ksetmoani va siirlismoni koordinatlarla yazaq: (x; y)—(x; —y+3).

Natica

Tolim prosesinin yerino yetirdiyi funksiyalardan biri inkisaf etdirmokdir
[4]. Inkisafi tamin etmak {iciin tolimi istiqgamotlondirmak lazimdir. Sagirdlors
riyazi bacariglarin asilanmasinda miosllimin se¢diyi strateji istigamat asas rol
oynaywr. ©Ogor riyaziyyat dorslorinds  sagirdlordo qrafik  bacariglarin
formalasdirilmasina aid standartlarin  reallagdirilmast  zamani  Graph
programindan istifado edilorso  Oyronilon material ylksok Soviyyado
monimsanilar, keyfiyyatli natica alds edilor. Sagirdlarin mantiqi tofokkiiriiniin,
riyazi madaniyyatinin, todqiqatgiliq bacariglarinin formalasdirilmasinda, idrak
foalliglarinin artirilmasinda kompiiter proqramlarindan istifado edilmasi boyiik
ohamiyyat kasb edir.

Belaliklo, Graph programi grafiklorin qurulmasi va naticalorin toqdim
edilmasi tigiin oavozolunmaz vo eyni zamanda timumtahsil mokteb sagirdlori
ti¢lin on yaxs1 vizual talim vasitosidir.
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Graph programi materiali izah etmokdo miiallimo, eyni zamanda
sagirdlorin 6yronilon materiali dorindon basa diismasins komok edir. Elementar
funksiyalarin qrafiklorinin sagirdlor torafindon doagiq Vo anlasiqli sokildos
monimsanilmasi onlarin galocokdo daha miirokkab funksiyalarin grafiklarinin
qurulmasi istigamatinds bacariglarinin formalagmasina zomin yaradir.

Graph totbigi programinin kémayilo grafiklorin qurulmasi zamani vaxta
gonast etmoklo hesablamalarin aparilmasinda sohvlorin qarsisin1  almag,
grafiklori daha miikommal emal etmok miimkiindiir. Bu programin tatbiqi
dorslikdon istifadoni asanlagdirir, 6yronmo Vo totbiq yoniimlii ¢alismalarin
hollini genis miizakira etmays imkanlar agir.

Riyaziyyat dorslorinde kompiiter proqramlarindan, o ciimlodon Graph
programindan istifads sagirdlor iiciin maraqli olmaqla yanasi, onlar1 yaradiciliga
hovaslondirir, riyaziyyatin totbigi istigamatlorini, istifade saholorini {izo
¢ixarmaqda onlara komok edir.
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MUSIQI TOMAYULLU MOKTOB SAGIRDLORINO INFORMATIKA
FONNININ TODRISINDO INFORMASIYA TOHSIL MUHITI

Agar sozlar: musiqi tohsili, kompiiterin musiqi imkanlari, sagirdin yaradic
soxsiyyati, pedaqoji texnologiyalar, talim prosesinin togkilinin innovativ idisullart va
formalart

Miiasir moktabin asas vazifalorindon biri har bir sagirdin intellektual
gabiliyyatlorini {izo ¢ixarmaq, yliksok texnologiyali rogabatli comiyystdo hoyata
hazirligi asilamaq, onlara otraf alomin goxsayli problemlorinin Shdasindon golmoyi
oyrotmokdir. ©hamiyyatli yerlordon birini incasonat tutur, onlarin arasinda miiasir
diinyanin on basa diisiilon vo timumiyyatlo, slgatan dili kimi musiqi xiisusi yer tutur.
Miixtalif soboblordan talobalorin shomiyyatli hissasinin ibtidai musiqgi tohsili almag
imkan1 yoxdur. Bu vaziyystdo orta moktobdo musiginin tadrisinin forma vo
Mozmununun optimallasdirilmast yollarin1 axtarmaq, hor bir sagirdo Oziliniiifade
ehtiyacim1 6domok, yaradici potensialini reallagdirmaq imkani vermok aktuallasir.

Musiginin todrisinin anonavi metodlarina vo kompiiterin musiqi imkanlarina
osaslanan miiasir informasiya texnologiyalari musiqi tohsilini sagirdin fsal yaradici
soxsiyyatinin yetigdirilmasi tiglin lazimi soraitin yaradilmasina istigamotlondirir.

C.b.Ma3zanoea, E.3.Anviesa

NHOOPMAIIMOHHASA OBPA30OBATEJIBHASA CPEJA
OBYYEHUS IPEIMETA UTHOOPMATHKHA YYAIIIUXCA
B IKOJIAX C YI'JIYBJEHHBIM U3YYEHUEM ITPEJJMETOB
MY3bIKAJIBHOI'O OBbPA3OBAHUSA

Knroueeswie cnoesa: MY3blKA/IbHOE 06pa306aime, MY3bIKA/IbHbIE BO3MONCHOCMU
Komnvromepda, meopdecKas JAUYHOCNb Yuadulecocs, neoazozuveckue mexHojiocuu,
UHHOBAYUOHHblE Memoowl U ¢0prl opeaHuzayuu npoyecca 06y‘{€Huﬂ

I'naBHBIC 3aJadun COBpGMeHHOﬁ IOKOJbl — PaCKpbITb HWHTCIJICKTYAJIbHBIC
CIIOCOOHOCTH KaXXaoro ydameroc, BOCIIUTATh TOTOBHOCTbH K KHU3HU B
BBICOKOTEXHOJIOTUYHOM  KOHKYPCHTHOM O6HICCTBC, HAay4UTb CIIPaBJIATHCA C
MHOXCCTBOM HpO6JIeM OKpYXXaroumero mupa. O,Z[HO U3 3HA4YMUMbIX MECT 3aHUMACT
HUCKYCCTBO, CpC€Iu KOTOPBIX 0coboe MecTo MNPUHAMJICIKUT MY3BIKC KakK Haunbojee
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MOHSATHOMY W OOIIEOCTYITHOMY SI3BIKY COBPEMEHHOTO0 MHpa. B chily pasimdHBIX
MIPUYWH 3HAYUTEIhHAS YaCTh YYAIINXCS HE NMEeT BO3MOXKHOCTH MOMyYUTh HadaIbHOE
My3bIKaJIbHOE 00pa3oBaHue. B 3Toi CUTyaluu CTAaHOBHUTCS aKTyajdbHBIM IOUCK IyTeH
ontuMu3anuu (GOpM U COJACPIKAHUS OOYYCHHsS My3bIKE B 0OIICO0pa30BaTEIILHOM
IIKOJIe, TPEAOCTABICHUS KaXKIOMY YYaIeMyCs BO3MOXKHOCTH Y/OBIIETBOPEHUS
MOTPEOHOCTH B CAMOBBIPAKCHUH, B peai3al[ii CBOSTO TBOPUYECKOTO MOTCHIIUAA.

CoBpeMeHHbIe MHGOPMAITHOHHBIC TEXHOJIOTHUU, OCHOBaHHBIC Ha
TPAJAWIMOHHBIX TIpUeMaxXx OOY4YeHHS MY3bIKE H MY3BIKaJbHBIX BO3MOXKHOCTSAX
KOMITBIOTEPA, OPHEHTHUPYIOT MY3bIKATbHOE 00pa3oBaHKE I CO3/IaHUS HEOOXOINMBIX
YCJIOBUU B BOCIIUTAHUU aKTUBHOW TBOPUYECKON JTMUHOCTH YUaIlerocs.

S.B.Mazanova, E.Z.Aliyeva

INFORMATION EDUCATIONAL ENVIRONMENT
IN TEACHING INFORMATICS TO SCHOOLCHILDREN
OF THE MUSICAL DIRECTION

Keywords: musical education, the musical possibilities of computer, the
student's creative personality, pedagogical technologies, innovative methods and forms
of organizing the learning process

The main tasks of the modern school are to reveal the intellectual abilities of
each student, to instill readiness for life in a high-tech competitive society, to teach
them how to cope with the many problems of the world around them. One of the
significant places is occupied by art, among which a special place belongs to music as
the most understandable and generally accessible language of the modern world. For
various reasons, a significant part of students do not have the opportunity to receive an
elementary musical education. In this situation, it becomes relevant to search for ways
to optimize the forms and content of teaching music in a secondary school, providing
each student with the opportunity to satisfy the need for self-expression, in realizing
their creative potential.

Modern information technologies, based on traditional methods of teaching
music and the capabilities of a musical computer, orient music education to create the
necessary conditions for educating an active creative personality of a student.

Olkonin ononavi tohsildon texnoloji tadriso kecidi tohsil sisteminda do
doyisikliklorin olmasini tolob edir. Sosial-madoni transformasiyalar vo qlobal
informasiyalasma soraitindo miiasir comiyyot biitovlikdo moktob tohsilinin
keyfiyyati, xiisuson do miisllimlorin pesokar hazirligi garsisinda yeni asash toloblor
qoyur. Tadris prosesinin genislonon informasiyalagsmasi vo kompiiterlosmasi
miiasir miallimi 6z  fonninin  todrisinde  informasiya-kommunikasiya
texnologiyalarindan (IKT) istifado edilmosino hazir olmasm tolob edir. Tohsil
prosesinin toskilinin miiasir forma vo metodlar1 imumtshsil moktobi miiolliminin
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peso faaliyyatinin arsenalina davamli sokildo daxil edilmisdir. Distant tohsil,
rogomsal tohsil resurslari, elektron dorsliklor, yeni informasiya tohsil miihitlori,
tolim telekonfranslart vo digor internet resurslart sagird vo miiollimin miistoqil
tadris foaliyyatinin yeni ndvlorinin togkili vo hoyata kegirilmosi, vahid informasiya
tohsil miihitinin formalasdirilmasi vasitaloridir [1; 2].

Miiasir moktobin (tohsil miiossisosinin) osas vozifolori hor bir sagirdin
intellektual qabiliyyotlorini lizo ¢ixarmaq, yiiksok texnologiyali roqabatli
comiyyotdo hoyata hazirhi@ torbiyo etmok, onlara otraf alomin bir ¢ox
problemlorinin 6hdosindon golmoyi Oyrotmokdir. Sagirdlordo timumi yaradiciliq
gabiliyyotlorinin erkon inkisaf etdirilmosi soxsiyyotin moqgsadyonlii  sokildo
formalagmasi, miiasir diinyanin ¢oxsayli sosial, iqtisadi, ekoloji problemlorinin
halli, elmi kosflordo istirak vo comiyyotin modoni irsinin dork edilmasi tiglin
zoruridir. Ohomiyyatli yerlordon birini incasonat sahalori tutur ki, onlarin arasinda
miiasir diinyanin on anlasilan vo kiitlovi dili olan musiqi xiisusi movqeys malikdir
[3]. Son illor imumilikds incasonato vo xiisuson do musiqiyo maragm azalmasi
meyli miisahido olunur, musiqi tohsilinin niifuzunun asagi diismosi bas verir.
Miixtalif sobablordon sagirdlorin shamiyyatli hissasinin ibtidai musiqi tohsili almaq
imkan1 yoxdur. Belo voziyystdo orta moktobdo musiqinin todrisinin forma va
mozmununun optimallagdirilmasi yollarinin axtarilmasi, har bir sagirdo 6ziiniiifado
tolobatin1 6domok, 0z yaradici potensialini reallasdirmaq imkanmin verilmosi
mosalasi aktualliq kasb edir.

Musiqinin  todrisinin - ononovi metodlarina  vo  kompiiterin - musiqi
imkanlarina asaslanan miasir informasiya texnologiyalar1 sagirdin foal yaradici
soxsiyyat kimi yetigdirilmasi {i¢lin musiqi tohsilini lazimi soraitin yaradilmasina
istiqgamoatlondirir. Umumtohsil miiossisosindo musiqi todrisi {i¢iin kompiiter
programlart musiqi qabiliyyati soviyyasindon asili olmayaraq maksimum sayda
sagirdi musiqi sahasina calb etmoyo, praktiki musiqi foaliyyetinin kiitlovi olmasi,
hor bir moktablinin yaradiciliq qabiliyystlorinin inkisaf etdirilmoesi vasitosine
¢evirmaya imkan verir [3; 8].

Sagirdlorin yaradici dyradici tadris vo layiholondirmo foaliyyati, intellektual
xarakterli biliklorlo yanasi moktablilorin getdikco daha ¢ox {insiyyat, tongidi
tofokkiir, qrupda islomok, texniki cohotdon miitoraqqi olmaq va yeni informasiya
texnologiyalarina sahib olmaq bacariglarinin inkisafina yonoldilmisdir.

Miioyyan etdiyimiz problemlorin hallinin miimkiin yollarindan biri todris
prosesinin vahid inkisaf miihiti osasinda qurulmasi, fonn metodlarin
birlosdirilmosi ola bilor. Hal-hazirda miiasir pedaqoji vo informasiya-
kommunikasiya texnologiyalarindan, rogomsal tohsil resurslarindan istifads
edilmosi osasinda tolim vasaitlorinin tam yigimi olan todris materiallarindan
istifado edilmosi aktualliq kasb edir.

Ogor inteqrasiyanin iki fonn sahosi: informatika vo musiqi iizro hoyata
kegirildiyi “Musiqi va kompiiter texnologiyalar1” informatika vo musiqinin todrisi
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metodikasi agagidaki miiddoalarin hoyata kegirilmasi osasinda qurularsa:

musiqi tomaiillii fonlorin dorindon Oyronildiyi moktoblordo informasiya
tohsil miihiti sagirdloro informatika vo musiqinin todrisi metodikasinin,
rogomsal tohsil resurslarinin, yeni nosil todris materiallarinin islonib
hazirlanmasinda, ixtisaslagmis media kitabxanasmin yaradilmasinda
praktiki vesait kimi ¢ixis edir, distant tohsil formalarmin togkili li¢iin bir
vasito, musigqici tolobolarin ixtisaslasdirilms tohsil Internet resurslarina agiq
¢ixis formasidir;
informasiya-tohsil miihitinin imkanlarindan istifade edilmoklo informatika
lizro rogomsal mozmun hazirlanir vo otraf miihitin sonradan keyfiyyotco
doyisdirilmasi bag verir, xlisuson do hazirlanmis rogomsal mozmunun agiq
informasiya tohsil miihitindo yerlogdirilmasi ilo musiqi¢i tolobalorin
ixtisaslagdirilmis tolimlorinin hoyata kegirilmasi ti¢iin miiasir informasiya
texnologiyalarindan, o cimlodon miiollim vo tolobolorin interaktiv yaradici
qarsiligh olage vasitolorindon istifads edilir;

informasiya tohsil miihitinin vasitolorindon istifado etmoklos, todrisin

mozmunu iglonib hazirlanir ki, bu da tolim formalarinin meta-fonn

naticalarinin olds edilmasing yonaldilir;

tolimin mozmunu informasiya tohsil miihitinin vasitolorindon istifado

etmoakla toskil edilir va bu, asagidakilara sorait yaradacaqdir:

- informatika tizro asas materialin sagirdlor torafindon monimsanilmasi;

- bodii-yaradiciliq foaliyyatinoe vo praktiki problemlorin  hallina
yonaldilmis musiqigilorin ixtisas hazirhigi fonlori {izra biliklorinin
genislondirilmasi.

Bunun ii¢iin agagidaki vazifalor yerina yetirilmolidir:

musiqi fonlorinin dorindon Oyronildiyi moktoblords informasiya todris

miihitinin formalagdirilmasi va hayata kegirilmasi probleminin vaziyyatinin

tohlilini aparmagq;

musigi  yonlii  fonlorin  dorindon  Gyronildiyi  moaktablords  todgigat

movzusunun aktualligini tosdigqlomok vo sonradan todris mazmununun

secgilmasi prosesinda onun naticalarini nazars almaq magsadils pedaqogika,
informasiya vo kompiiter-musiqi texnologiyalari (KMT) sahasinds yerli va
xarici miitaxassislorin tacriibesinin tohlil edilmasi;

musiqi  fonlorinin  dorindon  Gyronildiyi  moktoblorde  sagirdlora

informatikanin todrisi {i¢iin informasiya tolim miihitinin strukturunu

doqgiglosdirilmasi;

metametodlar osasinda vo inteqrasiya olunmus informasiya tohsil miihiti

bazasinda moktobdo informatika vo musiqinin sagirdlors todrisinin

inteqrasiya olunmus metodologiyasinin hazirlanmasi;

informatika vo musiqinin todrisi iizro islonib hazirlanmig metodikanin
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tacriibada sinaqdan kegirilmasi {i¢lin onun musiqi yonlii fonlorin derinden

Oyronildiyi moktoblordo real tolim prosesino totbiq edilmosi vo bu

metodikanin informasiya todris miihitinin inkisafina tosirinin miioyyon

edilmasi.

Musiqi fonlorinin  dorinden Oyronildiyi moktablordo informatika vo
musiqinin todrisi liglin miiasir agiq informasiya tohsil miihitinin formalasmasini
tomin edo bilocok pedaqoji texnologiyalar, tolim prosesinin toskilinin innovativ
metod vo formalar1 da nazordon kegirilir; sagirdlorin yaradiciliq gabiliyyatlorinin
inkigaf etdirilmasi vo istedadli usaqlart miioyyon etmoklo onlarin golocokdo do
metodik miisaiyot edilmasi: faal todris metodlari, problem-axtaris metodlari, oyun
vasitasilo tolim, yaradiciliq portfoliosunun formalasdirilmasi, bilik vo bacariglarin
qiymatlondirilmasi vo monitoringi metodlari.

Informasiya-kommunikasiya texnologiyalarimin inkisaf soviyyesi musigi
yonlii fonlorin dorindon Oyronildiyi moktoblords distant tohsil sisteminin
yaradilmasi, informatika vo musiqinin todrisi Uiglin agiq informasiya tohsil
miihitinin yaradilmasi iiciin real imkanlar toklif edir. Bu problemlorin halli
yollarindan biri do e-learning (elektron tadris) ola bilor. Elektron todris kurslarinin
hazirlanmasinda istifado olunan texnologiyalar ononovi todris prosesinds do ugurla
istifado oluna bilor. ©nonovi tohsil sisteminds fonn metodlarinin daginighigi,
tolimin strategiya vo taktikasinda, bilik vo bacariglarin inkisafi  vo
formalagdirilmasinda uygunsuzluq kimi problemli voziyyot yaranmisdir, hor bir
fonn ayrica bir elm sahosini tomsil edir, otiiriilon biliklor ¢ox zaman praktikada
tolob edilmoayon vo 6z aralarinda dagimiq halda olur (N.S.Podxodova). Bu problemi
hall etmoyin miimkiin yollarmdan biri har kasin xiisusiyyetlorini {izo ¢ixarmaq vo
sagirdlorin subyektiv tocriibasini nozora almagla moktob fonlorinin mozmununda
inteqrasiya  proseslorinin  hoyata kegirilmasi ola bilor (N.V.Gruzdeva,
AY Danilyuk, I.D.Zverev, V.N.Maksimova, G.A.Monaxova vo basqalarr).
Diinyanin vahid monzarasinin qurulmasi formalar1 metodologiya elmindo kifayot
godar yeni istigamatdo todqiq olunur. Metametodikanin yaradilmasi vahid inkisaf
miihitinin formalagsmasini, moktob fonlorinin mozmununda inteqrasiyant nozords
tutur. Todqigatimizin  vozifasi informatika vo musiqi, musiqili kompiiter
texnologiyalarinin fonn sahslorinds bu meozmunlu inteqrasiyani axtarilmasi vo {izo
cixartlmast idi. 20-ci osrin ikinci yarisinda istifadscilorin - mazmunun
formalagmasinda foal istirakina osaslanan xidmatlor qrupunun meydana ¢ixmasi
internetin inkisafinda ohomiyyaetli iraliloyisloro sobab oldu. Son illor Azarbaycan
hokumati vo Tohsil Nazirliyi torafindon tohsil sisteminin informasiyalagdirilmast vo
internet resurslarindan vo veb-interfeysdon istifado etmoklo inkisaf etmis
informasiya tohsil miihitinin formalasdirilmasi ¢orgivasindo bir sira mogsadyonlii
programlar vo innovativ layihalor hazirlanmigdir. Hal-hazirda Sankt-Peterburgda
on ¢ox yayilmis distant tohsil sistemlorindon biri, Moodle virtual todris miihiti
(modul obyektyoniimlii dinamik tolim miihiti), Azarbaycanin tohsil miiossisolori
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arasinda boytik populyarliq gazanmaqdadir.

Hor hansi bir fonn sahosini dorindon Oyronon ¢ox sayda moktoblorin
yaranmast vahid informasiya tohsil miihitinin formalasmasina vo onun keyfiyystino
tosir gostorir. Humanitar yoniimlii tohsil miiossisolorindo humanitar meylli
sagirdlora informatika dyrotmok ¢atinlosir, ¢linki onlar {iglin fonn sahasinin “texniki
cohotini” basa diismok c¢otindir. Tocriibodon goriindiiyii kimi, belo sagirdlor
miivafiq todris metodikas1 vasitasilo informatikanin mozmununu vo metodikasini
ugurla dork edo bilirlor.

Musigi yonlii fonlorin dorindon GSyronildiyi moktoblordo miasir todris
komplekslori sisteminin informasiya-tohsil resurslarinin vo IKT vasitolorinin daxil
oldugu informatika vo musiqinin todrisi {iglin informasiya tohsili miihiti
formalasdirilmali vo asagidakilara istiqgamotlondirilmalidir [6; 7]:

- keyfiyyotco yeni metafonn tohsil naticolorinin aldo edilmasine, sagirdlorin
informasiya ilo foal todris igina, onlarin miistaqil vo tadqiqat foaliyyatloring;

- yeni naticalorin olde edilmasine yonolmis IKT vo internet xidmatlorindon
dorsdo vo sinifdonkonar vaxtlarda aktiv sokilds istifado olunmasi ilo todris
prosesinin tagkilinin miiasir metod vo formalarindan istifads etmoklo yeni
nasil multimedia todris materiallariin totbiqing;

- distant tohsil formalarmin inkisafi vasitosilo hor bir sagird l¢lin yliksok
keyfiyyatli tohsil xidmaotlorinin miimkiinliiyiino; sagirdlorin raqomsal tohsil
resurslar1 vo malumat bazalari ilo islomasine, miiasir todris metodlarindan va
informasiya tohsil texnologiyalarindan istifado etmoklo miiollimlor
torofindon tolim magsgalolari va tadris materiallariin hazirlanmasina;

- yaradict foaliyyotin inkisafi vo moktobin informasiya tohsil miihitinin
(elektron jurnalla i va s.). inkisafinda miiollimin foal istirakina.

Informatika vo musiginin todrisi metodikasi modeli olaraq biz asagidaki
qarsiligh alagali komponentlorin miioyyon macmusu ilo tomsil olunan metodik
tolim sistemi (MTS) konsepsiyasina istinad edirdik: todriso yanagma, mogsadlor,
mozmun, vasitolor, todris metodlart vo todris prosesinin togkilati  formalar
(A.A.Andreev, V.V.Laptev vo b.). Musiqi yonlii fonlorin dorindon Oyronildiyi
moktoblords musiqici sagirdlore informatika vo musiqinin tadrisi ti¢lin hazirlanmig
metodika birlogdirilmis “Musiqi vo informatika” todris-metodiki kompleksino
osaslanir. Cap materiallart miiollim {i¢lin olan haor bir dors {iciin hazirlanmig
metodik islordon vo molumat materiallarindan, sagirdlorin is doftorlorindon,
rohbarlik iigiin izahat qeydlorindon ibaratdir. informatika vo musiqi fonlori iizro
sagirdlorin is doftorlori metodik dors iglorindoki mdvzulara, sual vo tapsiriglara tam
uygun golir, onlara cavablar va izahatlar ilo tomin edilir [6; 7]. Sagirdlorin yaradici
islorinin smnaq formalart da toklif olunmusdur. Kompiiter progqramina asagidaki
tadris vosaitlori daxil edilmolidir: informatika miiallimi {i¢lin - miixtolif név todris
faaliyyatlori lizra tapsiriglar toplusu ilo kompiiter treninglori, interaktiv plakatlar,
motnlor, animasiya gokillori olan molumat bazasi, sagird ii¢lin elektron is doftori;
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musiqi miellimi iiciin - kompiiter treninglori, musiqi fonoqramlari, mahmnilar,
pyeslar, melodiyalar banki, metodik kosma tiglin mogqlor (vaxt, temp, tembr, iislub,
alotlorin torkibinin vo s. doyisdirilmasi), sagird {igilin elektron is doftori.
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SPECTROPHOTOMETRIC DETERMINATION OF COBALT (11)
WITH 1-(PHENOXY-3-(PHENYLAMINO)PROPANE-2-THIOL

Keywords: Caobalt, chloroform, solvent extraction, spectrophotometry

As an analytical reagent for the extractive spectrophotometric determination of
cobalt (1) 1-(phenoxy-3-(phenylamino)propane-2-thiol (L) has been proposed. L forms
a blue complex with cobalt (I1) in the pH range of 4.2 - 5.8. Beer's law is respected in
the concentration range up to 16 ug/ml. The red Co(IT)-L complex shows maximum
absorption at 540 nm with a molar ratio 1:2 (Co:L). The method can be used to
determine trace amounts of cobalt (1) in steel.

0.Z.Zalov, A.T.Hiiseynova, E.C.Ohadova

1-(FENOKSI-3-(FENILAMINO)PROPANOL-2-TIiIOL iL9
KOBALTIN(II) SPEKTROFOTOMETRIK TOYINi

Acar sézlar: kobalt, xloroform, halledicilo ekstraksiya, spektrofotometriya

Kobaltin (IT) ekstraksiya-spektrofotometrik toyini iigiin analitik reagent kimi 1-
(fenoksi-3-(fenilamino)propan-2-tiol (L) toklif edilmisdir. pH 4,2-5,8-ds L kobaltla (I1)
qurmizi rangli kompleks amoala gatirir. Ber ganunu 0,5-20 mkqg/ml kobaltin gatiliq
intervalinda 6ziinii dogruldur. Qurmizi Co(IT)-L kompleksi 1:2 (Co: L) molyar nisbatds
540 nm-do maksimum isiq udur. Yeni islonilmis metodika poladda kobaltin (IT) az
miqdarlarin toyin etmak tigiin istifados oluna bilar.

A.3.3an08, A. T.I'yceiinosa, 3.49.Axaoosa

CHEKTPO®OTOMETPUYECKOE OIIPEJEJEHUE KOBAJIBTA (II)
C 1-(®EHOKCHU-3-(PEHUJTAMUHO)TPOIMAH-2-THOJIOM

Knioueswvie cnosa: robanom, X10poghopm, SKCMpaKyus pacmeopumenem,
cnekmpogomomempus

B kadecTBe = aHAIMTHYECKOTO  peareHra  Juii  AKCTPAKIHOHHO-
cnekrpodoromerprudeckoro ompeneneHus kobansra (II) mpeanoxen 1-(peHoxcu-3-
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(permnamuno)nponan-2-tuoi (L). L obpasyer ¢ kobansToMm (II) komrieke kpacHOTo
ugera npu pH mgmamazon 4,2-5,8. 3akon bepa coOmomaercs B auamnasoHe
koHueHTpauii 10 0,5-20 wmkr/mi.  Kpacsbiii  xommuieke Co(II)-L  mposiBnsier
MakcuManbHOe Tmorjomienue npu 540 uMm npu monsipHoMm cootHorienuu 1:2 (Co:L).
Meroa nmpuMeHeH AJIs1 ONpeIeICHHUS CIICIOBBIX KommdecTB kobanbTa (II) B cTanm.

1. Introduction

Cobalt is a transition element of high industrial importance because of
its valuable alloying, dyeing, magnetic, catalytic and plating properties. It is
also of biological significance thanks to its ability to be an active center of
coenzymes, e. g. vitamin B [1] A great variety of photometric reagents is
known for the determination of cobalt. However, the studies aiming to find and
investigate new photometric reagents with different functional groups are still
going on. For photometric determination of cobalt are quite selective reagents
o-nitrozofenole group or a similar structure with the oxime group [2]. The
synthesis and characterization of mixed ligand complexes of cobalt (II) with
phthalic and heterocyclic amines were synthesized and characterized on the
basis of elemental analysis, conductometric, magnetic measurements, UV-vis
and IR spectral studies [3]. The application of ternary and multicomponent
complexes in spectrophotometric and spectrofluorimetric determination of trace
elements is reviewed. Newer types of colour systems employing mixed ligand,
surfactant sensitized, ion-association, flotation, derivative and FIA systems are
described. Separate sections are devoted to advances in both spectrophotometric
and spectrofluorimetric determination of individual elements. Future trends in
spectrophotometric and spectrofluorimetric analysis are discussed [4]. Complex
formation and liquid-liquid extraction were studied in systems containing
Co(ll), 4-(2-pyridylazo) resorcinol, tetrazolium salt {2,3,5-triphenyl-2H-
tetrazolium chloride (TTC) or 2-(4-iodophenyl)-3-(4-nitrophenyl) -5-phenyl-
2H-tetrazolium chloride (INT)}, water and chloroform [5]. The complex
formation and a liquid-liquid extraction in the cobalt (II) — 4-(2- thiazolylazo)
resorcinol (TAR) — 2,3,5-triphenyl-2H-tetrazolium chloride (TTC) — water —
chloroform system was studied [6]. Complex formation and liquid-liquid
extraction were studied in a system containing cobalt(ll), 4-(2-pyridylazo)
resorcinol (PAR),1,4-diphenyl-3-(phenylamino)-1H-1,2,4- triazol [7]. A new
solid-phase extraction method was developed for trace analysis of cobalt on
Duolite XAD-761 resin by using flame atomic absorption spectrometry (FAAS)
[8]. Complex formation and liquid-liquid extraction were studied in a system
containing cobalt (Il), 4-(2-pyridylazo) resorcinol(PAR), 1,4-diphenyl-3-
(phenylamino)-1H-1,2,4- triazole (Nitron, Nt), water, and chloroform. The
effect of some experimental parameters (pH, shaking time, concentration of

70



SPECTROPHOTOMETRIC DETERMINATION OF COBALT (1) WITH ...

PAR, and concentration of Nt) was systematically investigated, and the
optimum conditions for cobalt extraction as an ion-association complex, (NtH")
[Co* (PAR),], were found [9]. Oxyphenolate and dithiophenolate complexes of
cobaltare insoluble in chloroform, while mixed-ligand complexes with
hydrophobic amines and aminophenols easily dissolve in various organic
solvents [10; 11]. In this regard, 1-(phenoxy-3-(phenylamino)propane-2-thiol,
which contain sulfur and nitrogen as a donor atom, is a very promising reagent.

This work is devoted to the study of the complexation reaction of cobalt
(1) with 1-(phenoxy-3-(phenylamino)propane-2-thiol (L).

2. Experimental

Reagents and Apparatus . A stock solution (1mg / mL) of cobalt (I1)
was prepared by dissolving in water an exact linkage CoSO4x7H,0 in water
containing 2 ml conc. H,SO,4, and diluted with water to 1 liter [12]. The
concentration of the cobalt solution was adjusted gravimetrically [12].

Solutions of L in chloroform (0.01M) were used. DP were synthesized
according to the procedure [13]. Their purity was verified by melting point
determination and paper chromatography.

To create the optimal acidity, 0.1M solutions of KOH and HCI or
ammonium acetate buffers were applied. The extractant was purified
chloroform.

The absorbance of the extracts was measured using a SF 26
spectrophotometer (USSR) and KFK 2 photocolorimeter (USSR). Glass cells
with optical path of 5 or 10 mm were used. pH of aqueous phase was measured
using an 1-120.2 potentiometer with a glass electrode. Muffle furnace was used
for dissolution of the samples.

General Procedure for the Determination of Cobalt (11). Portions of
the initial solutions of cobalt(ll) from 0.1 to 1.0 ml in increments of 0.1 ml and
2.2 ml of a 0.01 M solution of L were placed into the cuvette, test tubes
calibrated with ground stoppers (the volume of the organic phase was 5 ml).
The required pH was adjusted by adding 1M HCI. The volume of the aqueous
phase was adjusted to 20 ml with distilled water. 15 min after complete
separation of the phases, the organic phase was separated from the aqueous
phase and the optical density of the extracts was measured on KFK-2 at room
temperature and 440 nm (1=0.5 cm).

3. Results and discussion
The synthesized compounds were characterized by physicochemical
methods: IR [13] and NMR spectroscopy: IR (KBr): 1580 cm™ v (NH), 2570cm
L V(SH), 1580 em™ v(CgHs); *H NMR (CHCls, 300 MHz): § 2.19-2.51 (s, 4H,
2CH,), & 8.02(s, 1H, NH), 8 4.29 (s, 1H, CH), & 1.5 (s, 1H -SH), (4H, m, Ar).
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The chemical structure of the reagent is shown below.

SH

Co(Il) reacts with L and gives a red colored complexes. These
complexes are soluble in non-polar solvents.

The choice of the extractant. The extraction of the complex has been
tried with several solvents: CHCI;, CCly, CgHs, CsHsCHs, CgHi(CHs)o,
C,H4Cl,, CgHsCI, butanol, iso-amyl alcohol, cyclohexane, ethyl acetate, iso-
butanol, isoamyl acetate and their mixes. Extractibility of complexes was
estimated in coefficient of distribution and extent of extraction. Thus basicity of
amines has no noticeable impact on conditions and extraction of complexes.
Fast division of layers and the maximum value of molar coefficient of
absorption were received at extraction of complexes by chloroform. After a
single extraction (R, %) with chloroform, 97.6 % of cobalt was extracted as an
colored complex. Further researches were conducted with chloroform.

Extraction as a function of pH. Change in pH affected the
complexation of Co(ll)-L. Therefore, the absorbance of complex was studied
between pH 1 to 9 by using dilute HCI and NaOH solutions. The absorbance
values of extracted complex were measured. The maximum absorbance was
obtained in the pH range 4.2-5.8 (Figure 1). Beyond this pH range, the observed
absorbance values were lower. Thus further extraction and determination
carried out at pH 5.

A
0.30[

0.25[
0.20F
0.15

0.10F

| I I I I A A R |
1 2 3 4 5 6 7 8 9 pH

Fig. 1. Absorption of the Co-L complex depending on the pH of the aqueous phase
Cco=2.035x 10° M; C_ =5.0x10"*M, KFK -2, A=550 nm, 1=0.5 cm.
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Electronic Absorption Spectra. The reagent has minimum absorbance
at the maximum absorbance of the complex. Hence further absorbance
measurements were made at 540 nm. The molar absorptivity of the complex
was calculated with Komar method [14] to be &= 3.15 x 10%,

Effect of reagent concentration and shaking time. For the formation
and extraction of the complex, a 220 fold excess is required; a complexing
reagent is required; for example, the optimal conditions for the formation and
extraction of these compounds provides 4.5x10° M L. However, it was found
that the presence of an excess of the reagent solution does not change the
optical density of the color reaction. Co (II) may be determined in the range
0.5-20pg/ml.

An equilibration time of 3.0 minutes is sufficient for quantitative copper
recovery. The color stability of the Co (II)-L complex over time shows that the
absorbance due to the extracted particles is stable up to 36 hours, after which
there is a slight decrease in absorbance.

Stoichiometry of complexes and mechanism complexation. The
stoichiometry of the Co(ll):L complex was determined by Starik-Barbanel
relative yield method, equilibrium shift method, crossed lines method and
Asmus methods [14].

150 |-

100
"

50

01,5 20 25 3.0
1/A

Fig.2. Determination of the ratio of components by Asmus method for Co-L.
Cco=2.035x 10° M; CL =5.0x10™* M, pH 5, KFK -2, =550 nm, I=0.5 cm.

It shows that the composition of Cu(ll): L complex is 1:2 (Figure 2).
The probable structure of the complex was supported by the IR spectra, in
which absorption bands in the 3250-3620 cm™ with a maximum at 3475cm™
observed in the spectrum of L, says that the -NH group is involved in the
formation of the complex. The observed decrease in the intensity, absorption
bands in the area 2580 cm™ shows that the -SH groups involved in the
formation of coordination bond. New bands were observed between 400-600
cm™ region in the complex, which were absent in the spectrum of ligand. The
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bands between 455 cm™ were assigned to stretching frequencies of v(Co-S) and
the band between 575 cm™ have been assigned to the stretching frequencies
v(Co-N) respectively.

Stability the constant of the Cu(1l)-MPAMPT complex was calculated,
which turned out to be equal to 1gB=11.67 at room temperature. The values of
the equilibrium constant K is calculated by the formula IgK, = Ig D-Ig [Am] are
presented in Table 1.

In conclusion, the analytical parameters relevant to the proposed method
are given in Table 1. Using the Nazarenko method [15], it was found that Co(ll)
in the complexes were present in the form of Co?*. Number of protons instead
of cobalt in one L molecule turned out to be 1.

Table 1
Optical characteristics, precision and accuracy of the spectrophotometric
determination of Co(ll) with L

Parameter Value
The pH range of education and extraction 1-9
Compound The pH range of maximum extraction 4.2-5.8
R,% 97.6
Amax, NM 540
Molar absorptivity 3.15 x10"
lgKe 5.89
1gP 11.67
lgKex 9.54
Working range, ug /ml 0.5-20

Influence of Interfering lons. The The effect of various ions and
reagents on the extraction-spectrophotometric determination of 5 mg cobalt (I1)
is summarised in Table 2. It can be assumed that large amounts of alkaline ions,
alkaline-earth ions, NH,*, CI, S,05*, F, NO3 ', SO,*, ClO,, PO4%, tartrate,
citrate, oxalate and tiron; moderate amounts of Cr(VI), Cr(lll), Zn(Il) and
Cd(l1); and small amounts of Mn(ll), Sn(ll), Cu(ll), Al(I1I), ascorbic acid and
SCN- are tolerable. Ni(ll), Fe(lL11), V(IV,V), W(VI), Mo(VI), Ti(IV) and
Nb(V) interfere determination of Co(ll). However, the interfering effect of
some of these ions can be reduced by masking with oxalate, citrate or EDTA.

The proposed method compares favourably with the existing ones
(Table 2) and offers the advantages of better simplicity, rapidity, sensitivity and
selectivity [1; 2; 6].
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Table 2
Comparative characteristics of the procedures for determining of cobalt
Reagent pH A, nm | €10* | Beer’slaw | [Ref]
range
(ng/ml)

2,3,5-triphenyl-2H-tetrazolium 5.2-5.8 | 525 4.26 0.2-15 [6]
chloride

1-nitroso-2-naphtol >3 415 2.9 0.05-3.0 [1,2]
2-nitroso-1-naphtol >4 365 3.7 0.05-3.2 [1,2]
Nitroso-R-salt 7.5 415 35 0.2-3.15 [1,2]
1-(phenoxy-3-(phenylamino) 4.2-58 | 540 | 3.15 0.5-20

propane-2-thiol

4. Analytical applications

The proposed method according to the already established optimal
conditions were applied to determine Co(ll) in steels of various grades.

Determination of Cobalt (I1) in Steel. A weighed sample of 0.2 g was
dissolved in 20 ml of H,SO, (1: 1) was oxidized with a few drops of
concentrated nitric acid and evaporated twice lo vapor SOs. The precipitated
salt was dissolved in 20 ml of 15% tartaric acid under heating, the solution was
cooled, adjusted with water to 100 ml in a volumetric flask, stirred and filtered.
An aliquot of 5 ml was put into a separatory funnel, was added 1 ml of 10%
hydroxylamine solution, 1 ml of 3% ascorbic acid and was determined cobalt
using the proposed procedures.

Table 3
Determination of Cobalt in steel (n=5, P=0.95)
Steel X Sy € S; n
M 441(0.012% Co) | 1.25x107 3.12x107% | 3.28x10% | 0.025 | 0.0125+0.00033
156(0.56% Co) 0.581 0.021 0.046 0.038 | 0.558+0.0264
REFERENCES

1. Pyatnitskiy 1.V. Analiticheskaya khimiya kobalta. M.: Nauka, 1965.

2. Umland F. et al. Complex compounds in analytical chemistry: theory and
practice of application. M., Mir, 1975. 531 p.

3. Banu L.A. et al. Studies on synthesis and characterization with antimicrobial
activity of mixed ligand coordinating Co (I11) Complexes with phthalic acid and
heterocyclic amines // IJCS. 2015,T. 2, Ne 6. C. 38-41.

75




A.Z.Zalov, A.T.Huseynova, E.Ch.Ahadova

4.

10.

11.

12.

13.

14.

15.

Rao T.P., Reddy M.L. P., Pillai A.R. Application of ternary and
multicomponent complexes to spectrophotometric and spectrofluorimetric
analysis of inorganics // Talanta, 1998. 46, p.765.

Divarova V.V., Gavazov K.B., Lekova V.D., Dimitrov A.N. Spectrophotometric
investigations on liquid-liquid extraction systems containing cobalt, 4-(2-
pyridylazo)-resorcinol and tetrazolium salts // Chemija. 2013. V. 24. No. 2. P.
81-87.

Divarova V.V., Racheva P.V., Lekova V., Gavazov K.B., Dimitrov A.N.
Spectrophotometric determination of cobalt (1) in a liquid-liquid extraction
system containing 4-(2-thiazolylazo) resorcinol and 2,3,5-triphenyl-2H-
tetrazolium chloride // Journal of Chemical Technology and Metallurgy, 2013,
V. 48, Ne 6, p.623-630.

Divarova V.V., Stojnova K.T., Racheva P.V. et al. Liquid-liquid extraction of
ion-association complexes of cobalt(I1)-4-(2-pyridylazo)resorcinol with
ditetrazolium salts // J. Serb. Chem. Soc. 2014, V. 79, Ne 1, p. 1-12.

Ciftci H. “Solid phase extraction method for the determination of cobalt in
water samples on duolite XAD-761 resin using 4-(2-Pyridylazo) resorcinol by
FAAS // Current Analytical Chemistry, 2010, Vol. 6, Ne 2, pp. 154-160.

Ram G., Chauhan R.S., Goswami A.K., Purohit D.N. “Review of
spectrophotometric methods for determination of cobalt(ll) / Reviews in
Analytical Chemistry, 2003, V. 22, Ne 4, p. 255-317.

Kuliyev K.A. Spectroscopic Investigation Complex Formation Of Vanadium
Using 2,6-Dithiol-4-Methylphenol And Hudrophob Amins // Journal of
Advan-ces in Chemistry, 2016, V. 11, Ne 4, pp.3487-3497.

Zalov A.Z., Amanullayeva G.l. Spectrophotometric determination of cobalt (I1)
in a liquid-liquid extraction system containing 2- hydroxy-5-iodothiophenol
and diphenylguanidine //Journal Of Applied Science, 2016, V.2, Ne 7,p. 17-25.
Korostelev, P.P. Preparation of solutions for chemical analysis works. M.:
Publishing house of Academy of Sciences of the USSR. 1964.

Huseynova A., Kaya R. et al. Design, synthesis, characterization, biological
evaluation, and molecular docking studies of novel 1,2-aminopropanthiols
substituted derivatives as selective carbonic anhydrase, acetylcholinesterase
and a-glycosidase enzymes inhibitors //Journal of Biomolecular Structure and
Dynamics 2022, V. 40, Ne 1, p. 426-435.

Bulatov M.1L., Kalinkin 1.P. Practicheskoe rukovodstvo po
photocolorimetricheskim i spectrophotometricheskim metodam analysa,
Leningrad, 1976, p.426.

Nazarenko VA, Biriuk EA. Issledovanie khimizma reaktsii ionov
mnogovalentnykh elementov sorganicheskimireagentami Research of chemism
of reactions of ions of multivalent elements with organicreagents // Zhurn
Analit khimii, 1967, V.22, Nel, p.57-67.

Redaksiyaya daxil olub: 14.03.2022

76



Pedaqoji Universitetin Xabarlari. Riyaziyyat va tobiot elmlari seriyasi — 2022, C. 70, Ne3, s. 77-88
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2022, V. 70, Ne3, pp. 77-88

UOT 547.538.141:547.539

G.V.Babayeva
Baki Déviat Universiteti
Azorbaycan Déviat Pedaqoji Universiteti
babayevagulya63@gmail.com

DIHALOGENDIAZADIENLORIN SINTEZ VO DiZAYNINDA
QEYRIi-KOVALENT OLAQOLORIN ROLU

Acar sozlor: dihalogendiazadienlor, geyri-kovalent alagolor, farmazan
toramasi

Katalitik olefinlosmo reaksiyasi soraitindo N-ovazolunmus hidrazonlardan
dihalogendiazadienlorin sintez zamani hidrazonun aldehid vo hidrzin fragmentindoki
funksional qruplarin bozi hallarda reaksiya istigamotino vo kristal dizayna osash
surotdo tosir etdiyi molekuldaxili vo molekullararasi qeyri-kovalent olagoalorin
movcudlugu ilo miioyyon edilmisdir. Sintez edilon birlogsmolordo geyri-kovalent
alagolarin (koordinasion, halogen, hidrogen, azot- halogen, halogen-xalkogen, halogen-
halogen, CI---Cl, CI---O, pnikogen N---Cl slagalari vo s.) mévcudlugu RQA todqiqatlari
asasinda miioyyon edilmisdir.

I'.B.Babaesa

POJIb HEKOBAJIEHTHBIX B3AMMO/JIEICTBUM B CHHTE3E
JAN3AUHE JUXAJTOT'EHAUA3SAIUEHOB

Knwouesvie  cnosa:  oOucanocenoudszaouenvl,  HEKOBAIEHMHble  CGA3U,
apmayesmuueckue npou3eooHbie
[Ipu KaTaTUTHYECKOM oyie(hMHUPOBaHUU JTUTaJIOTeH TN A3a TUCHBI
CUHTE3UPYIOT 13  N-3aMEIICHHBIX  THAPA30HOB.  YCTAHOBJICHHOEC  HAJIMYHE
BHYTPUMOJIEKYJIIPHBIX W MEXMOJICKYISPHBIX HEKOBAJICHTHBIX B3aMMOJCHCTBUI
CBUJCTEIBCTBYET O TOM, YTO (DYHKIIMOHAIBHBIE TPYIIBI THAPA30HA B abIACTHIHOM H
THJIPU3UHOBOM ()parMeHTe MHOT/[a CYIIECTBEHHO BIMSIOT HAa HAMpaBlICHUE PEAKINU U
dbopmy kpucramia. Hamnume HEKOBaNEHTHBIX B3aUMOJCHCTBHI (KOOPIAMHAITMOHHEIE,
rajoreH, BOJIOPOMA, a30T-TaJOreH, TrajoreH-xajabkoreH, rajoren-ramored, Cl---Cl,
Cl---O, muukoren N--Cl B3auMOAEHCTBHS W 1p.) B CHHTE3UPOBAHHBIE COEIMHEHUS
OTIPEJIEIISIOT Ha OCHOBE PEHTTEHOCTPYKTYPHOTO METO/IA.
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THE ROLE OF NON-COVALENT INTERACTIONS IN THE SYNTHESE
AND DESIGN OF DICHALOGENDIAZADIENES

Keywords: dihalogendiazadienes, non-covalent bonds, pharmaceutical
derivatives

On the catalytic olefination, dihalogendiazadienes synthesised from N-
substituted hydrazones. The determined presence of intramolecular and intermolecular
non-covalent interactions provides evidence that the functional groups of hydrazone in
the aldehyde and hydrizine fragment sometimes substantially affect the reaction
direction and crystal design. Presence of non-covalent interactions (coordination,
halogen, hydrogen, nitrogen-halogen, halogen-chalcogen, halogen-halogen, Cl---Cl,
Cl---O, pnicogen N---Cl interactions, etc.) in the synthesized compounds determined on
the basis of X-ray method.

Son dovrlards {izvi-sintezdos, katalizdo, kristal miithandisliyinda va diger
saholordo geyri-kovalent olagolorin rolundan bohs edilon elmi todgigat
isloriniun say1 artmaqdadir [1-29]. Bu iso Rentgen qurulus analizi (RQA)
todgiqatlar1 osasinda geyri-kovalent olagalorin  (koordinasion, halogen,
hidrogen, azot-halogen, halogen-xalkogen, halogen-halogen, CI---Cl, CI---O,
pnikogen N---Cl alagolari va s.) yeni birlogsmolorin sintezindo, katalizds [30-34],
kristal miihandisliyindos [35-39] miihiim rola malik oldugunun miisyyan
edilmasi ilo olagodardir. Torofimizdon sintez edilon dihalogendiazadienlords
heminal dihalogen atomlarinin, azo qrupun, qosulmus heterodien sisteminin va
benzol halgalarinda miixtolif ovozedicilorin olmasi reaksiyanin istiqgamatine vo
kristal dizaynin ohamiyyatli doracads tasir etdiyi RQA tadgiqatlar1 asasinda
mioyyan  edilmigsdir  [40-46].  Yuxarda deyilon misal olaraq
dihalogendiazadienlorin sintez vo dizayninda qeyri-kovalent slagalorin rolundan
bohs edan elmi-tadqiqat islorini gostormak olar (Sxem 1) [47-49].

Hal
H CXHal; CuCl (1%) I
R)\\N,N\Ar TMEDA (2.5 eq.) R
DMSO, rt. .
Hal = Cl, Br; X = Cl, Br, CN, CO,Et, CF; Ar

X

N
L]

Sxem 1. Dihalogendiazadienlarin sintezi
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Bir ¢ox hallarda qeyri-kovalent olagolorin reaksiyalarin istigamatine
osasli surotdo tosir etdiyini xiisusi ilo geyd etmok olar [50-58]. Belo ki,
N.Q.Sixaliyev vo omokdaslart torofindon aparilmis elmi todqiqat islorinds
gOstorilmisdir ki, funksional qruplarin yaratmis oldugu geyri-kovalent slagoelor
(tetral, pnikogen, xalkogen, halogen vo S.) molum reaksiyalarin miixtolif
istigamatlorde getmosino  sorait  yaratmigdir.  Misal  olaraq, 4-
(dimethilamin)benzaldehid vo 4-hidrazinilbenzonitrilin reaksiyasindan alinmig
fenilhidrazonun ((E)-4-(2-(4-(dimetilamin)benziliden)hidrazinil)benzonitril
katalitik olefinlosma reaksiyasi soraitinds (Sxem 1 {izro) CCls-lo reaksiyasindan
osas reaksiya mohsulu olaraq dixlordiazadien deyil 70% g¢iximla farmazan
toromasi olan (Z2)-N,N"-bis(4-sianofenil)-4-(dimetilamin)-N'-(4-
(dimetilamin)benzil)benzohidrazonohidrazid birlosmasi alinmisdir (sxem 2)
[50].

/@/\0 /©/NHNH2 C,Hs;OH /@/\ \©\
— >
+
H3C\'i‘ NG CH;COONa H3C_
CH,

1 2 90%

NC
CCl,, CuCl (1%)
TMEDA (2.5 eq,)
DMSO, rt.
Q

CH3
Sxem 2. 3-5 Birlagmalarinin alinmasinin iimumi sxemi

Sintez edilmis birlosmolorin quruluglart RQA vasitasi ilo tosdiq edilmisdir.
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‘\1 A
J Sokil 1. Alinnus birlasmoalarin
\}/ /7 ¥ \r molekulyar quruluslart
X /,.,\? A

N4

65
Reaksiyanin bu istigamatdo getmosini miialliflor benzol halgalarinin elektron
sixliginin miixtalifliyi ilo slagelondirmislor. Hidrazonun qurulusu RQA metodu
ilo tosdiglondiyindan bels bir ehtimal etmak olar ki, reaksiya zamani1 mohlulda
benzol niivolori arasinda m-m qeyri-kovalent qarsiliql tosirlorin yaranmasi
naticasindo molekullararasi mosafo kigilmis, bu da hidrazon molekullarinin
tikilmasi ilo naticolonmisdir (Sakil 2).

5 ‘MM v S ey _ R
"“‘HM”‘%"“‘* mu‘(&/tl/:vv\‘c:‘w «vﬂwé}r
M g W~ g . :‘ 7
L‘?"iaf‘_:};\ ns il -
'm U2\ g . X A b )
e oo fiNenp e \“Q‘é

Sakil 2. Molekulunda n-n qa'rglhqll tasirlar va hidrogen rabitalari qirig-qurig
xatlarla gastorilmisdir

Hidrazonlarin ~ dimerlosma  reaksiyasina  misal olaraq  3,5-
bistrifluorometilfenilhidrazinin ssasinda aparilan reaksiyani da gostarmoak olar
[51]. Sxem 3 {izro aparilan reaksiya zamani1 dimerlogsmasina gotirib ¢ixarmisdir
(sxem 3). Dimerlosmo ~ moahsulu olan (1z,22)-1,2-Bis{2-[3,5-
bis(trifluormetil)fenil]hidraziniliden}-1,2-bis(4-metoksifenil)etanin ~ alinmasi
RQA metodu vasitesilo miioyyan edilmisdir. Hidrazin fragmentindo giiclii
elektroakseptor trifluormetil (-CF3) qruplarinin olmasi reaksiyanin bu
istigamatda getmosina sabab olmusdur [51-52].
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CF,
/@\ CFs3
N
o CH;COOH, EtOH, Ny CF,
reflux H
B
o '\
D, C4) csnlR
jf \ o C4A E’S)OM
D S
CCl,, CuCl (1%) S ’“"}ao\
TMEDA (2.5 equiv) vl
DMSO, rt I

Q 2 U §

Sxem 3. (12,22)-1,2-Bis{2-[3,5-bis(trifluormetil)fenil]hidraziniliden}-1,2-
bis(4-metoksifenil)etanmin sintezi

Daha bir niimuna kimi dibromdiazabutadienlorin alinmasini gostarmoak olar
(Sxem 4). Reaksiya zamani polihalogenalkanlardan CBry istifado etdiyimiz
zaman osas mohsul ilo yanasi olavo mohsul olan 1-(2,2-dibromovinyl)-2-
nitrobenzene alinmasi miisahido edilmisdir ki, bu da Br atomlarinin reaksiyanin
istigamotino asasli tosiri ilo alagadardir. Ciinki CCly-1o aparilan reaksiyalarda bu
hallarin miisahids edilmasi miialliflor tarafindon geyd edilmomisdi [53].

H
SN CBr,, CuCl (1%) l
TMEDA (2.5 ekB,)
NO, X NO,

DMSO

X=OCHjs, CH;, H, Br, CI, F
Sxem 4. Dibromdiazabutadinelarin sintezi

Salisil aldehidi osasinda aparilan reaksiyalar zamani omolo galon
miivafiq  dixlordiazadienin  solvoliz  reaksiyas1  zamam  3-[2-(3,5-
dimetilfenil)hidraziniliden]benzofuran-2(3H)-on alinmasi funksional qruplarin
reaksiya istigamatinos asasli suratds tasir etdiyi bir daha oziinds oks etdirmisdir.
(Sxem 5) [54-55].
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H —N
X, N
©\/\N _CCly, CuCl (1%) _ _CH3OH _
OH TMEDA (2.5 eks,)

DMSO

Sxem 5. Dibromdiazabutadienlarin yenidangruplasma reaksiyasi. 3-[2-(3,5-
dimetilfenil)hidraziniliden]benzofuran-2(3H)-on sintezi.

Benzofuranonun omolo golmasi Niivo maqgnit rezonanst (NMR) ilo
yanasi, Rentgen qurulus analizi (RQA) il do tasdiq edilmisdir.

Beloliklo, torafimizdon aparilan katalitik olefinlosma reaksiyasi zamani
funksional gruplarin reaksiya istiqgamotine vo kristal dizayna asasli suratds tasir
etdiyi osasan geyri-kovalent slagalorin mévcudlugu ilo miioyyan edilmisdir.

Qeyd edok ki, geyri-kovalent olagalor reaksiyalarin istigamotina tasir
etmosi ilo yanasi onlarin kristal dizaynina da osasli suratdo tosir edir. Misal
olaraq (E)-1-[2,2-dixlor-1-(2-nitrofenil)vinil]-2-p-toluldiazen (1) va (E)-1-[2,2-
dixlor-1-(2-nitrofenil) vinil]-2-fenildiazen (2) birlosmalorinds pnikogen [56],
bis{4-[(E)-(2,2-dixloro-1-(4-avazlifenil)vinil)diazenil]fenil }metan 3)
birlogmosindo tetral [42], (E)-1-[2,2-dixlor-1-(2-nitrofenil)vinil]-2-(3,5-
dimetilfenil)diazen (4) birlosmosinde halogen-halogen [40], (E)-1-[2,2-
dixlor-1-(4-nitrofenil)vinil]-2-(p-toluol)diazen (5) birlosmasinds hidrogen [57] ,
(E)-1-[2,2-dixlor-1-(2-nitrofenil)vinil]-2-p-toluldiazen (6) birlosmasindo x-- &
[56], geyri-kovalent qarsiligli alagalorin kristalin formalasmasinda miihiim rola
malik oldugunu gérmok olar (Sakil 2).

(E)-1-[2,2-dixlor-1-(2-nitrofenil) (E)-1-[2,2-dixlor-1-(2-nitrofenil)
vinil]-2-p-toluldiazen vinil]-2-fenildiazen
1 2
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(E)-1-[2,2-dixlor-1-(2-nitrofenil)vinil]-2-p-toluldiazen
6
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Belaliklo, torafimizdon sxem 1 tizra sintez edilon birlogsmolorda geyri-
kovalent olagolorin reaksiyaalrin gedisino Vo Kristal dizayna tasiri RQA
todqgiqatlart osasinda miioyyan edilmisdir. Cadvoldon goriindiiyii kimi qeyri-
kovalent olagalor bu birlogsmalorinin Kristallarinin formalasmasinda miihiim rola
malikdirlar.
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CEHCUBWJIN3UPYIOUIEE JIENCTBUE 2,4-TMAMUHO-6-
®EHWJICAM-TPUA3VHA (IA®CT) HA PAJJMALIMOHHYIO
BYJKAHU3ALMIO BYTATUEHHUTPUIBHOIO KAYYYKA

B MPUCYTCTBAU HAHOOKCH/I IINHKA

Knwouesvie cnosa. 0Oymaouen-HumpuibHulli Kayuyk, oOIyueHue, Cculugauue,
peonous, 8YIKAHU3AYUs

BriepBeie Obl10 MccienoBaHo BiusHue 2,4-muamMuHo-6-¢penwm-1,3,5-tpuasuna
(JADCT) B kauecTBe CeHCMOMIM3AaTOpa B CMECH HAa OCHOBE OyTaJMeH-HUTPUIbHBIM
kayuykom (BHK) B  mnpucyrcTBum — HaHomopomika  OKCHAa  IIMHKA H
TUCYITB(OXIOPUIHBIX APOMATHYSCKUX COeIMHEHNH. MEeTO0M 30J1b-Tellb aHATH3a ObLT
OIIpefesieH CTPYKTYpHBIE MapaMeTpbl NPOCTPAHCTBEHHOM CETKH, paJUalliOHHBIN
xumudeckuil  BoIxo (PXB), 4YHMCIO CIHIMTBIX MONEKYNI M YHCIO JPPEKTUBHBIX
nonepevHbIx cBa3ei. bruto paccmoTpeno pons JADCT-a B mporiecce pagnaioHHOTO
CIIMBAaHHS M W3MEHEHHE pPEOJOTHYECKUX CBOWCTB, MOJYYEHHBIX BYJIKaHHU3aTOB
3aBUCHUMOCTH OT J03bl OOnydeHHs. AHanmu3bl 0€3 CeHCHOMIM3aTOPHOW CHUCTEMBI
nokasanu, 4ro nocie 350k[p mpoTekaer mpolece MSCTPYKIMM B 3JIaCTUYHOH (hase.
[TonyueHHble pe3yibTaThl MOATBEPXKIAAOT, uTo gobOaBieHue JADCT cymiecTBEHHO
YBEJIMYUBACT CTENEHb CIIMBKH M MOXKET CIOCOOCTBOBATH BBHICOKOHW CTENEHU CIIMBKH
MIPU CYIIECTBEHHO CHIKEHHOM YPOBHE JI03bI 00IyUYeHHSI.

R.F. Xankisiyeva

BUTADIEN-NIiTRIL KAUCUKUNUN SiNK NANOOKSIDIN iSTIiRAKI iLO
RADIASION VULKANLASMASINA 2,4-DIAMIN-6-FENIL SiM-TRIAZININ
(DAFST) SENSIBILiZATOR KiMi TOSIRi

Agar sézlar: butadien-nitril kaucuku, siialanma, ¢arpaz tikilma, reologiya,
vulkanizasiya

Mogalados, 2,4-diamino-6-fenil-1,3,5-triazinin (DAFST) sink oksidi nanotoz vo
disulfoxlorid aromatik birlosmoalorinin istiraki ilo butadien-nitril kauguku (BNK)
osasinda qarisiqda sensibilizator kimi tasiri todqiq edilmisdir. Zol-gel analizindon,
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vulkanizatlarin foza qurulus parametrlori, radiasiya kimyavi ¢iximi (RKC), carpaz
olagali molekullarin say1 vo effektiv garpaz olagalorin sayin1 miioyyan etmok {igiin
istifads edilmisdir. DAFST-1n radiasiya tikilma prosesins tasiri vo radiasiya dozasindan
asil1 olaraq alinan vulkanizatlarin reoloji xassalarinin doyismasi nozordan kegirilmisdir.
Sensibilizator olmadan aparilan analizlor gostordi ki, 350 kQr-don sonra moahvetmo
prosesi elastik fazada davam edir. Oldo edilon naticalor tosdiglayir ki, DAFST-nin
olavs edilmasi ¢arpaz oslagonin miqdarimi shomiyyatli dorocods artirir vo radiasiyanin
ohomiyyatli dorocodo asagi dozalarinda yiiksok miqdarda c¢arpaz olagalorin
yaranmasina sabab olur.

R.F.Khankishieva

THE SENSITIZING EFFECT OF 2,4-DIAMINO-6-PHENYL SIM-TRIAZINE
(DAPhST) ON RADIATION VULCANIZATION OF BUTADIENE NITRILE
RUBBER IN THE PRESENCE OF ZINC NANOOXIDE

Keywords: butadiene nitrile rubber, irradiation, crosslinking, rheology,
vulcanization

The influence of 2,4-diamino-6-phenyl-1,3,5-triazine (DAFST) as a sensitizer in
a mixture based on nitrile rubber (NBR) in the presence of zinc oxide nanopowder and
disulfochloride aromatic compounds was studied for the first time. Sol-gel analysis was
used to determine the structural parameters of the spatial network, the radiation
chemical yield (RCW), the number of cross-linked molecules, and the number of
effective cross-links. The role of DAFST-a in the process of radiation crosslinking and
the change in the rheological properties of the obtained vulcanizates depending on the
radiation dose were considered. Analysis without a sensitizing system showed that
after 350 kGy, the process of destruction proceeds in the elastic phase. The results
obtained confirm that the addition of DAFST significantly increases the degree of
crosslinking and can contribute to a high degree of crosslinking at a significantly
reduced level of radiation dose.

Beenenne

MeTtoapl pagualiMOHHOTO CIIMBAHUS SIBIISTIOTCS OJHUM W3 HamOolee
M3BECTHBIX AIbTEPHATUB XUMHUYECKOMY OECCEpHHOMY CLIMBAHMIO. DTOT METOJ
KaK y»e OTMEe4aioch B paboTax [5-7], MOXeT mOBBICUTH XapakTepucTukun BHK
C TOYKHU 3PEHUS €r0 TEPMOCTOHKOCTH, XUMUYECKOH CTOMKOCTH, MEXaHUYECKUX
U DIIEKTPHYECKHX CBOMCTB. OMHAKO J03bI OONydeHHs, HEOOXOAMMBIC IS
JOCTIDKEHHS] TPAaKTUYECKUX PE3YJIbTAaTOB, OCTAIOTCS JJOBOJIBHO BBICOKHUMH, U
3TO OrpaHMYMBAET IMPHUMEHEHHE METOJIOB PaJHAllMOHHOTO CIIMBAaHHUSA H3-3a
BBICOKOM CTOMMOCTH M COIYTCTBYIOIUX 3((PEKTOB BHICOKUX 103 OOTyUCHHS.

[TosToMy OBIIM TPEANPUHATH MOCTOSHHBIE YCWINMSA MO pa3paboTke
MOJIXO/I0B, TO3BOJISIOIIMX CIIMBAaTh ¢ Oojiee HMU3KUMH JI03aMH  PaJHAIUH.
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OpanM w3 Hanboyiee MHOTOOOEIIAIONINX TTOX0A0B, Pa3pabOTaHHBIX ISl 3TOM
1enu, OBUIO HCIIONB30BaHHWE TOJIXOMAIINX CEHCUOWUIIU3aTOPOB, KOTOpHIS
yCUIUBalOT  3(PQPEKTUBHOCTh  CIIMBAHWUS  pagUalld, YTO  IO3BOJISET
HCIIOJIh30BaTh 00Jiee HU3KWE J03BI PaJAHAIluy JIs TOJIYYCHHUST YKBUBAJICHTHOTO
s dexra cmBanus [8].

Haubonee yacto ucmoab3yeMble CEHCUOMIN3AaTOPBI MPEACTABISIOT CO00M
MOHO(YHKIIMOHAIILHEIE R0 MOJIM(YHKITMOHATIbHBIC HCHACHIILICHHEIC
coenunenus [12; 16; 17]. OmHako 3TH CEHCHOMIM3aTOPHl cCaMH IO ce0e He
MOAXOAAT JUIsl UCIIOJIb30BAaHUSI MPHU BBICOKUX TEMIIEpaTypax, MOCKOJIbKY OHH
MOABEPKEHBI ~ IMOTEPSIM  TPH  HCIIAPEHHUH, a TakkKe K TEPMUUYECKH
WHIYIIUPOBAHHON TOMOTIOJIMMEPHU3AIMN WU JeTPalallii; TAKUM 00pa3oM, OHU
TEPSAIOT CBOKO CIIOCOOHOCTH TMOBBIMIATh A()PEKTUBHOCTh CHIMBAHUS IPH
paaraliMOHHOM BO3JICHCTBHH.

Orta mnpoOiemMa TOTCHIMAIBHO MOXKET OBITh pelieHa 3a  CYeT
HCIIOJIL30BaHHUS 2,4-mnamuHo-6-ennn-1,3,5-rpua3zuna B KauecTBe
ceHcHOWIM3aTopa M3JIydeHUs Onarogaps ero Xopoledl TepMHYecKOon
CTaOWUIBPHOCTH W YCTOMYHMBOCTH. boiiee Toro, paHee OBUIO IOKa3aHO, YTO
HADCT sBnserca 3¢ddextuBHbIM ceHcuOunuzatopom s BHK u moryr
3HAYUTEIBLHO IMOBBICUTH 3G (PEKTUBHOCTh  pagUallMOHHO—XUMHUYECKHUX
npoleccax CHUKas MOTJIOIICHHYIO /103y B 2 pa3a U yBEJIWYUBAas KOJIUYECTBO
BBIXO0/1a TTOTIEPEUHBIX CBs3el [ 14].

B cBsa3u ¢ 3THM, NpPEACTaBISUIO NMPAKTUYECKUNA WHTEPEC MPEICTaBISAET
pacmupenne obnactu npumenenus: JADCT npu GeccepHOl, ByIKaHU3AIUN U
BBISICHEHHE BJIMSHUS €r0, B YaCTHOCTH, Ha CBOMCTBa 3JaCTOMEpPa HAa OCHOBE
BHK, ICXb ¢ yyacTueM HaHO OKCHA IIMHKA.

MeToanka 3KcepuMeHTa

B Hactosmeil paboTe a8 MOJy4eHHsS HAHOKOMIIO3UTOB HCIOJIb30BAIH
BBICOKOMOJIEKYJISIpHBIN  OyTanueH-HuTpuibHbI Kayuyk (BHK), comepikanue
akpwia-autpuna (AH) cocrasisano B mosekyne 40%. BHK nomyuaercs npu
COBMECTHOH KOAryJsiiuy OyTalueHa-HUTPWIBHOTO JIATEKCAa B COOTHOIICHHU
60:40. CumBanus BHK, ¢ HU3KOMOJEKYISApHBIMU COETMHEHUSMHU BIIUSIOT Ha
X MHUKPOCTPYKTYPY, MOJIEKYIISIDHYIO Maccy U coaepxanus reis. [loatomy mo
NPOBEACHUS  PAJUALMOHHBIX-XUMHUYECKUX  TPOLIECCOB B 3JacTOMEpe
ompenensii  cpeaHouucieHnyro  (My=69  TbIC.), CPETHOMACCOBYIO
MoJieKysipHoit Maccy (My= 226 Thic.) U nonuaucnepcHocts (Mp @ My, =4,1)
KayuyKa.

B kauectBe  aKkTMBalUM  CIIMBAaHUM  MOJMMEpPA  HCIOJIb30BAIU
HaHomopomku okcuaa muHKa (ZnO, 30-40 am), npoaykt dupmer BOCHEMIE
a.s. (Yemckas Pecriy0mmka).
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B mporiecce B KkauecTBe CIIMBAIOLIETO areHTa MCHoyb3oBaiu 1, 3-au-
cynboxiopun Oenzon (JICXB) [4], koTOpoe JIETKO B3aMMOJECUCTBYIOT C
makpomosiekynamu BHK. Jlns CHHKEHUS TOIMVIOLIEHHBIX J03 B KayeCTBE
ceHcuOWiIM3aTopa B Ipollecce  paJMalMOHHOM  ByJIKaHU3alUu  ObLIU
MCIIOJIb30BaHbI 2, 4-nraMuHo-6-hbenmt cumm tpuasut (JJADCT).

JADCT, nonydanu npu peakiuu OSH30HUTPWIA C JUIMAHUIAMHUIOM B
pactBope KOH, mpu temmeparype 90-110°C. PactBopsiercss B OeH30iie U
tonyone [3]. IlpoBoamnuch WCHBITAaHUS CMECEH CIEIYIOIIEro COCTaBa
(Tabm.1.):

Tabauua 1
Cocmas u xumuyeckas CmMpyKmypa ucciedyemulx Cucmem
Cocras Conepixanue,
Macc.4. Ha 100 mac.41
KayJyKa
BHK
N
1]
C 100 100
I
CH,— CH CH,— CH = CH — CH,
n m
7n0 50 50
ACXB 50,CI
Q 4,0 4,0
S0,CI
JADCT CeHs
NI/I\\MM - 3,0
H,N J\H’)\ NH,

Hanokomnosutel Ha ocHoBe BHK wu3roraBnmmBanmu Ha J1a00OpaTOpHBIX
Basbliax ¢ (pakmueit f=1:2. CHauana BBomwmm kayuyk (100 mac. 4.), mamee
BBOJIAT UHTpeaueHThl Tabm. 1.
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Jis  oOnydeHus oO0pasloB IUIACTHHKHA MAaccod 5 T ToMemaid B
CTCKJISIHHBIE aMIyjbl W BaKyyMHpPOBAJIM B TEUYEHHE Yaca J0 OCTaTOYHOIO
masnennst 1,33 107 kITa. Pagmonns oOpasiioB NPOBOAMIM TPH KOMHATHO!M
temneparype (T=298K), B pamumanmonnoii ycranoBke tuna MIIX-y-25M c
ucToyHukoM u3nydenus: Co60 (momuocts 1031 Dy/dt =4,9 xI'p/c) B no3zax 50-
500 xI'p. Peonmornyeckue CBOWMCTBA 3JIaCTOMEPHBIX CMECEW C MpeiaracMbIMU
CTPYKTYPUPYIOIUMHU CUCTEMAMH OIPEICSUIA C TMOMOIIBI0 KPUBBIX TCUCHUS,
[0 KOTOPBIM pPAacCYUTHIBAIOT BS3KOCTh. Hambosjee MOCTYMHBIM METOAOM
olpeeNeHUs MOJIEKYJISIPHON Macchbl noJjimMepa SIBJISIETCS
BUCKO3UMETPUYECKU, OCHOBAHHBIA Ha MPAMOJMHEHHOM 3aBUCUMOCTH
BSA3KOCTH OT MOJIEKYJISIPHOM Macchl pacTBOPEHHOIO mojumepa. Bs3kocTh
ompeaensiii  Ha BHcko3umeTrpe YoOemmone (BIDK-2). Ilpomecc Takke
cxemaTuyHo omucano Ha Puc. 1. Ilocie ompeneneHue Mop-OTHOCUTEIBHYIO
BA3BKOCTb, Ty~ YACIbHYIO BS3KOCTb, Mupus-TIPUBEIEHHYIO BA3KOCTH PAacTBOPOB
HECKOJIbKHMX Pa30aBIeHUN M XapaKTEPUCTUUECKYIO BI3KOCTb Tyap, IO HOpMyIIE
Mapxka- Kyna-XayBuHKa pacCUUTBIBAIN MOJEKYJISPHYIO Maccy Kommosura [1-

3.
Mxap] = KM*® 1)
TJec. nxap — XapaKTCpHUICCKad BA3SKOCTb PaCTBOpa IOJIUMEPA,

M — monekymsipHas Macca pacCTBOPEHHOIO MOJIUMEDA;
K — mocTostHHBIE, XapaKTEPUIYIOIIUE CUCTEMY ITOJTUMEP-PACTBOPUTED.

Puc. 1. Cxema onpedenenus gs3kocmu Ha guckozumempe Yoennooe:
1-guckozumemp, 2-6o0auas bans, 3- mepmomemp
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307-TeNb aHallM3 UCIOJIb30BAIM IS OMPEIEICHUS CTPYKTYPBHI CETKU B
UCCIIEIyeMbIX DJJIaCTOMEpax, a TaKXKe CTENeHH BYyJIKaHW3aluu. Menko
Hape3aHHbie 00pa3ibl (~0,5 T) TOMEIaT B MOPUCTHIA MEIIOK U B3BEIITUBAIOT.
3areM ero momemaroT B Kooy, cojepxaiiyro 50 M TOJyoJia, 3aKphIBAIOT U
BBIJICP)KUBAIOT B TeueHHMe 24 wdyacoB. 3aTreM HpoOHMpPKYy C oOpasnom
BCTPSIXMUBAIOT B IICHKepe B TeYeHHE 2 4acoB. 3ateM oOpasel] M3BICKAIT U
cymar B Tepmoctate rnpu temneparype ot 50 10 60°C 10 moCTOSHHONW MacCChI.

KonmnuectBo 30mb-pakuu, (S)%:

S :M.loo%
mO

rze, mo — HayaiapHast Macca oOpasima, T

M3 - Macca obpasma mocjae CymkKH, T

KonmdecTBo renb-ppaknum paccCUMTHIBAIOT, KaK OTHOIIEHUE MAacChl
CyXOro OCTaTKa K MCXOJIHOH Macce oOpa3na uiu no ypasHeHuto, G = 100-S.

CreneHp ByJIKaHU3AIMK WIN CIIUBAHUH (Y):

1
Y 5+vs
rze, S — KOJMYECTBO 30Jb-(PPaKLUy CIIMTHIM IToIumMepe, %
06 > dexTUBHOCTH pagUallMOHHON BYJIKaHU3AI[UU 3JaCTOMEPOB CYIUIH
[0 paJualMOHHO-XUMHYECKOMY BBIXOAY ciiuBaHUs (G-(pakTop) 4TO paBeH K
4lClly KHHETUUECKUX Lenei, oOpasywoomuxcs mnpu norouiennn 100 3B
JHEPIUH.

Pe3yabTaThl M X 00CyKIeHHE

[TpuMeHs 3051b—TeMh METOA IS OTICHKU (P (HEKTUBHOCTH IEHCTBHS Y —
00JTy4eHHs Ha CTPYKTYPBI i COCTaB MOJMMEPHBIX cucTeM. Kak OyneT moka3zaHo
HIDKEe, IS JOCTHDKCHHS ONTHMAJIBHBIX CBOWCTB BYJIKAHW3aTOB, TPEOYIOTCS
noBoibHO Oomnbie a03bl. Begenne JADPCT mo3BONSIET CHHU3UTH 103y
obOmydeHne 0e3 yXy/IeHne OCHOBHBIX CBONCTB BYJIKAaHU3aTOB.

OmanMm 13 5(QQPeKTUBHBIX TMyTeH pelleHus] YKa3aHHOW TPOOJIeMBI
SIBJISIETCSL BOMIPOC O METOJaX CHIKEHHS J03bI OOJMydYeHHUs HEOOXOIUMOHN ISt
MOJYyYEHUsI ONTUMAJIbHBIX CBOWCTB U, CJIEIOBATEIbHO, ITOBBIIICHUS
MPOU3BOAUTEIHLHOCTD MPOIECCa B TPUCYTCTBUM HAHO OKCHJT METAJLIIOB.

[IpoBeaeHHBIE IKCIIEPUMEHTAIbHBIE AaHATU3bl CBUACTEILCTBYIOT O TOM,
yTo 3anmuTHoe AeiictBue JADCT, 3aBUCUT OT UMEIOIIUN B MOJIEKYJIE AMHUHOB
W a30Ta MOJIAPHBIA TPYMIbBI, YTO OOYCIOBIMBACTCS C ABYMS MPUYUHAMU: C
OJIHOW CTOPOHBI, aMHH BCTYITA€T B POJIE MHTUOUTOPA IEMTHBIX OKUCIUTEIbHBIX
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IIPOLIECCOB € Y4YacTHMEM KHCIOpOJa WHULIMHUPOBAHHBIX M3Iy4YEHHUEM U
MPOBOJSAIINX K JOMOJHUTEIBHOMY CIIMBAHUIO MOJIUMEPHBIX CUCTEM, C APYIrou
CTOPOHBI 3aLIUTA SBJIAETCS CIEICTBUEM CKIIOHHOCTh aMUHA K IIEPEHOCY 3aps/a,
[I0TOMY KOHIICHTPAIIKS €ro ocTaeTcs HensMenHou [9; 17].

Jlnst peiBapuUTEIbHOM OLICHKHM CBOWCTB PaJMallMOHHBIX BYJIKAHHU3AaTOB,
OJIHUM M3 HauboJjiee NOCTYMHBIX, HAJACKHBIX M TOYHBIX METOIOB IJI OLIEHKH
MOJIEKYJISIPHOM Macchl sIBIIsSIETCS BUCKO3uMeTpuueckuii meroxn. Ha puc.2.
MIPUBEJEHbl  JaHHbIE [0 M3MEHEHUID XapaKTEPUCTHYECKOM  BS3KOCTH
BYJIKAHU3aTOB B 3aBUCUMOCTH OT JI03bl OOTyUEHHUS.

N3 puc.2. cienyer, 4To XapaKTepUCTUUYECKAs BA3KOCTh JJIsl TOJIMMEPHOM
cucrembl 6e3 JJADPCT-a mpu manbix no3ax 100 kI'p cocramsier 0,4 mn/r. C
BO3pacTaHHEM IMOTJIOMIEHHOW 1036l yBenuuuBaetcs (1,4 mi/r) monexynspHas
Mmacca. [Ipu o6nydyeHne noaMMepHbIX HAHOKOMIIO3UTOB COBMECTHO C y4aCTUEM
JACXB u JADCT B untepane no3 100-500 x['p Habmromaercs Takke pocT
MOJIEKYJISIpPHOM Macchl. XapakTepudeckas BsizkocTh (XB) yBennuusaercs ¢ 0,7
nmo 2,6 mn/r. C Bo3pacTaHMeM TMOTJIOMICHHOW A03bl Bhime 500 xIp
XapakTepuyeckas BS3KOCTb IMAJaeT, OYEBHUJIHO MPOUCXOAUT JECTPYKLUS
OCHOBHBIX LI€NEH MOJMMEPHBIX CUCTEM, O YEM CBMJIETENIBCTBYET TOHMKECHHE
XB TO1y0npHOTO pacTBOpa NOJIMMEpa.

[ A GHECXBZn04[IASCT | .
2.5 C @ BHE+OCKE+InD .
= 20 ]
h C -
q C —
F 15 | :
10 F :
0.5 :
E [ L -] L L3 i i PR L L1 e . 1 L ) , J-
100 200 300 400 200

doza, kl'p

Puc. 2. Brusnuu npoooadicumenbHOCmu 001y4eHul Ha
XapaKxmepucmu4ecKkyo 8s13K0CHb 8YIKAHUZAMNOG
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PagnannoHHbI XMMUYECKUN BBIXOJ, PACCUYMTAHHBIM, KaK KOJIMYECTBO
3¢ dexTuBHBIX TONEpeuHbIX cBs3edl Ha 100 5B  morsjomeHHOW SHepruu
coctaBisgeT B cucteMe BHK+ZnO+JICXB — 4,6- 105, MOHL/CM3, a JJI9 CUCTEMBbI
BHK+ZnO+ICXB+IA®CT — 9.4-10°, momns/cm’. BeemeHue B ccreMy
JA®DCT, BbI3BIBAET YCKOPEHUE IIPOLIECCA CIIMBAHUS IOJUMEPHBIX CUCTEM.

10 - EHl{f,[[CJ(EJnOfMleT. ]

[ —W— BHKACXBZn0 i

s 8 .
L i i
A .
S : ]
= 6 | _.
E [ . -
4 r ]

2 f ]

D C L 1 L 1 L 1 L ' L 1 L L L L 1 1 L 1 L 1 L 1 L 1 1 ]
100 200 300 400 500

Ho3sa, Kl'p

Puc. 3. Brusnuu npooonsxcumensHocmu 001y4eHul Ha YUcio
g 5 3
yeneti cemxu (1/M.10°, monv/cm”) gyaxanuzamos

CamMasi BBICOKasi CKOpPOCTb CIIMBaHUs cMeceid M HauOOJbIEe YHCIIO
MOTEepeYHbIX CBsA3eM B oOpasue ¢ ydactueM ZnO (puc.3.) mocTuraercs mnpu
BBeneHuu B cMech JICXb u JJADCT coBmectHo. Takum o6pazom, JADCT
OJTHOBPEMEHHO CHHWYKAeT TOTJIOMICHHYI0 103y, NpPH D3TOM SIBIISECTCS TpHU
YKa3aHHBIX  YCIOBHUSIX OONydeHus JPGPEKTUBHBIM  CEHCHUOMIN3ATOpaM.
CootBercTBeHHO,  ycmieHHoe  cmuBanue BHK, B coueranum ¢
cencubmmuzatopoM JADPCT oObsAcHSETCA TJIaBHBIM 00pa3oM (U3NYECKUMU
B3aUMOJCUCTBUSIMU.

CTaOWIBHOCTh JSTHUX CHCTEM TaKXe MOXXHO OOBSICHUTH HalIMYHEM
MOJBM)KHBIX IIEMed B MOJUMEPHOM Marpuile. IDTH ILENMH MOTYT MPOHUKATH B
KECTKYI0 TOJUMEPHYIO CETKY U 3aKpeIUIITbCS B TOYKaxX pPa3BETBIICHUS
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makpomosiekys BHK [10].

Taxke wucciaegoBanre mnoaTrBepauwian [11-14], dro paguanoHHO-
cencubmnusupyromuit 3pdexr cencubmmzaropos tuna JADCT, obycnosien
HanuuueM cBsizeid C=C B UMUJHBIX IIUKJIAX, YTO MPEUMYILIECTBEHHO 00pazyeT
CBOOO/IHBIE PAJMKaIbl U JIATEPATHHBIC CBSI3U MEXKIY MOJICKYISPHBIMU ICTISIMH
MIOJINMEPOB MPU MOHU3ALUU U3TYyYCHUEM.

Copmepxanme  renb  ¢pakinuu,  Habmogaemoe  JUIsl  CMece
BHK+ZnO+ICXB u BHK+ZnO+CXB+JA®DCT, npeacrasieHo Ha puc.4. B
nuonio3zone n03 100-500 xI'p. Bemwuumna rens, y oOoux cmeceir BHK,
YBEJIMYUBAETCS C yBeiauueHueM a03bl oomydenust oT 100 mo 350 xI'p, a 3aTtem
st komno3uta BHK+ZnO+JICXB+IA®CT B memom ocTaeTcsi MOCTOSHHON
IIpU AajibHeWeM yBeandeHuu 10361 10 500 kIp.

Amnanmuz 0e3 CeHCUOMIM3aTOPHOM CHCTEMBI MoKa3ai, uTo mocie 350kIp ¢
00JIbIIIel BEpOSITHOCTHIO MPOTEKAET MPOIecC NEeCTPYKLUUU B AIIACTUYHOM (hase

(puc.4.).

[ | A BHKJICKB:ZnOHAAGCT ]
B0 I | -o BHEAGKBESZnD ]
. I ]
;: - i
E [ ]
& I )
5 [ )
5 40 | 1
20 [ ]
D i I L ¥ 1 1 1 1 L L [ L L 1 1 [ 5 1 1 1 1 1 5 1 1 1 |
100 200 300 400 500

[o3za, klp

Puc.4. Usmenenue donu eenv-gppaxyuu eyikanuszamos Ha ochose BHK
3A8UCUMOCTU OM 003bl 00IYUeHUs
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3akjoueHue

Nzyuena BmustHus 2,4-nuamuHo-6-penunn-1,3,5-tpuasuna (JADPCT) B
KauecTBE CEHCHOMIM3aTopa B CMECH Ha OCHOBE OyTaaueH-HUTPUIHHBIM
kaydykoM (BHK) B mpucyrcTBum HaHOMOpOIIKa OKCHJAA IIMHKA W
TUCYIH(GOXTIOPUIHBIX apOMATHUECKUX coeanHeHu. [loyueHHbIe pe3yabTaThl
OYCHb YETKO TMOATBEpKIawT, 4Yto npoOaBieHue JJADCT cymecTBeHHO
YBEJIIMYUBAET CTEMEHb CIIMBKH W MOXET CIOCOOCTBOBATH BBICOKOW CTEMECHU
CIIIMBKH MPH CYIIECTBEHHO CHIPKEHHOM YPOBHE JI03bI O0TyUEHUSI.
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Doctor of medical sciences, professor, member of the Academy of Sciences of
Azerbaijan, honourable scientific figure, laureate of Averbakh award, unique scientists
in the field of ophthalmology, creator of modern treatment technologies of eyes and
their professional injuries and pathologies, establisher of Azerbaijani school of
ophthalmology. As a known doctor-ophthalmologist, she is author of fourteen
monographs and around 150 scientific articles. Dozens of scientific employees and
doctors were awarded with scientific degrees of PhD and candidates of sciences and
they got the diplomas of doctors, PhDs and candidates of sciences.

Zorifo xanim Oliyeva 1923-cii il aprelin 28-do Naxg¢ivan Muxtar
Respublikas1 Sorur rayonunun Sahtaxti kondinds ©Oziz Oliyevin ailasinds
diinyaya gbz agmusdir. Atasi ©ziz Mammadkarim oglu ©liyev vo anasi Leyla
Cabbar qiz1 Abbasova obadi vo azoli Azorbaycan torpagi olan irovan mahalinda
anadan olmuslar. Azorbaycanlilara qarst ermonilor torofindon fitnokarligla
toradilon soyqirim siyasati Oziz Oliyevi 1918-ci ildo Sankt-Peterburqdak:
tohsilini yarimgiq qoyub Irovanda togibloro moruz galan ailosini Sahtaxti
kondina kogiirmays macbur edir. 1923-cii ilin may ayinda Oziz Oliyev Bakiya
kogmok gorarina golir. Magsadi yarimg¢iq galmis tohsilini tamamlamaq idi. Agir
bir dévrdo Irovan gimnaziyasim Oziz Oliyev qizil medalla bitirmisdir. O,
Bakida Universitetin tibb fakiiltosini, sonra aspiranturani bitirib, namizodlik
dissertasiyasini miidafio etmisdir. Cox vaxt itirmadon Oziz Oliyev doktorluq
dissertasiyasin1  miidafio etmis vo professor Oziz Oliyev “Boyrok
catigmazliginin qanin biokimyavi torkibinin doyisilmasine tasiri” istigamotindo
apardig1 fundamental todgiqat islarinin banisi kimi tibb elminin tarixino daxil
olmusdur. 1929-cu ildo 32 yash ©Oziz Oliyev Azorbaycan Sohiyys
Komissarliginda sohiyys komissarmin  miiavini  vozifosindo  foaliyyat
gostormisdir.

Golacok taleyini tibb elmina hasr etmoyi qarsisina moagsed goyan Zarifa
xanim 1942-ci ilds orta moktobi bitirdikdon sonra Azorbaycan Tibb Institutuna
miialico profilaktika fakiiltasino daxil olur vo 1947-ci ildo Institutu ola
giymatlorlo bitirir. O, 1947-1949-cu illordo Moskva sohorinds Umumittifaq
Morkozi Hokimlori Tokmillosdirme Institutunda iki illik ixtisasartirma kursunda
hakim-oftalmoloq kimi foaliyyat géstormisdir. Iki illik ixtisasartirma kursundan
qayitdigdan sonra Z.Oliyeva elmi foaliyysto 1949-cu ildo Azorbaycan Elmi
todgigat Oftalmologiya Institutunda baslamis vo bu institutda elmi omokdas
olaraq ordinatordan bas elmi is¢i soviyyasinadok bdyiikk yaradiciliq yolu
kegmisdir. 1950-1953-cii illords Zarifo xanim eyni zamanda aspiranturada tohsil
almigdir. Onun dissertasiya movzusu gormo orqganinin traxoma xastaliyi ilo
olagodar olmusdur. O vaxtlar Azorbaycan Elmi-Todqiqat Institutu yash
adamlarin vo usaqlarin biitiin oftolmologiya bdlmalorini 6ziindo birlosdiron
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boyiik bir moktob soviyyasinds foaliyyst gostormisdir. Oftalmologiya elminin
biitiin istiqgamotlori burada inkisaf etdirilmisdir. Hor bir elmi omokdas 6z
sahasinds mithiim niifuz sahibi olmus va onun elmi tadgiqatlart miiayyan elmi
carayan shomiyyati kasb etmisdir. Homin omokdaslardan ¢oxlar1 on illarlo bu
elmi miiossisada calismig, Oz hoyatlarini institutun inkisafina hasr etmis
istedadlarin  monoliti kimi foaliyyat gostormislor, Z.Oliyeva miistasna
istedadlardan biri kimi bu kollektivde homiso yiiksok elmi moévqeyina gora
forglonmisdir. Zorifo xamim ilkin elmi foaliyyoto traxomanin erkon
diagnostikasi, miialicasi va prafolaktikasi ilo baglamisdir. Bu tadgiqat islarininin
noticalori, yalniz elmi cohotdon deyil, praktik doyorino goro do miihiim
ohomiyyat dasimis vo Zorifo xanim homin materiallardan namizadlik
dissertasiyas1 miidafio etmok ti¢iin istifado etmisdir. Zorifo xanim traxomanin
Vo onun agir naticalorinin miialicasi zamani1 o dévrda yeni olan antibiotiklarin
totbigindon somarali istifads etmoyi bacarmisdir. Zarifo xanim apardigi todgigat
iglorinin - naticalorini  imumilagdirib, 1960-c1 ildo “Sintomisin terapiya
metodlarinin basga birlosmolori traxomanin miialicasi” movzusunda nozoari vo
praktik dayarino goro mithiim shomiyyat kasb edon namizadlik dissertasiyasini
miivoffagiyystlo miidafio etmisdir. Bu sahoado aparilan todqiqat islori son doraca
doyarli olub, traxomanin diagnostikasinin, miialicosinin vo proflikasiyasinin
totbigi sahasindo minlorlo insan1 normal hoyata qaytarmis vo onlar
gbérma qabiliyyatini itirmak tohliikesindon xilas etmisdir. Deyilanlorls slagadar
olaraq etiraf etmok lazimdir ki, troxoma xostaliyinin kompleks effektli
miialicasi vo Azorbaycanda bu xastaliyin logv edilmosi sahasindaki xidmaot
bilavasito Zorifo xanim Oliyevaya moxsusdur. Zorifo xanim apardigi
fundamental todgigatlardan maksimum praktik notico ¢ixarmaga miistosna
ohomiyyat vermis vo biitiin hallarda moagsadine nail ola bilmisdir. Zorifo xanim
Oliyevanin sonraki elmi-tadqiqat islori do tibb elminin praktik vo texniki
vasitalorinin tatbiqi ile alagadar olmusdur. Z.Oliyeva 6ziiniin elmi axtarislarinda
oftalomologiyanin tibb elmlorinin basqa saholori ilo olan elmi amokdashiq
alagalarina miistasna shomiyyat vermisdir.

Kegon asrin 60-c1 illorinda Zorifo xanim kegmis Sovetlor Ittifaqinda ilk
hokim oftalmologlardan olmusdur ki, gérma orqaninin peso patologoyasinin
oyranilmasi istigamatindo genis todqiqat isi aparmusdir. Elmi-tadgigatda
monimsanilon yeniliklori praktik oftalmologiyada totbiq etmoyi miistosna
moharatlo bacarmisdir. Bu vaxtdan baslayaraq Zorifo xanim Azarbaycanin bazi
kimya sonayesindo isgilorin gdrmo orqanmnin vaziyyatino zshorli kKimyavi
maddalarin zororli tosirini dyronmisdir. Zorifo xanim elmi - todgigatg1 kimi
problemi genis planda Oyronmoyi, alinan gdstoricilorin dogiq analizini
aparmagi, gozlonilon noticalori 6ncadon gormoyi bacarmisdir. Asagi
konsentrasiyali stirol, tetraxloretilen buxarinin, pestisitlorin va basqa peso
istehsalat faktorlarinin  orqanizmo tosiri  noticasinds gérmo  organinin

102



AKADEMIK ZORIFO OLIYEVANIN ELMI IRSINDON

morfologiyasinda vo funksiyasinda yaranan doyisilmalarin saviyyasi haqqinda
alinmis gostoricilor 30-dan artiq elmi is soklinds on niifuzlu jurnallarda gap
olunmusdur. Zorifo xanim he¢ vaxt qazandigi ugurlarla kifaystlonmoyib,
apardig1 tadgigatin mévzusunu daha da zonginlosdirmis va diinya praktikasinda
ilk dofo olaraq asagi konsentrasiyali bazi kimyavi faktorlarin gérma orqanina
erkon xroniki tesirini askar etmisdir. Zorifo xanim apardigi fundamentlor
todgiqat islorinin  naticolorini  “Azorbaycanin  kimya Sonayesinin  bozi
miiossisalorinin  is¢ilorinin - gérmo  orqanlarinin  vaziyyati” mdovzusunda
doktorluq dissertasiyasi kimi timumilosdirmis vo miidafiays toqdim etmisdir. O,
1976-c1 ildo Moskvada Helmhols adina Elmi-todgiqat g6z Xastoaliklori
Institutunda Tibb elmlori doktorluq dissertasiyasimi ugurla miidafio etmisdir.
Zorifo xamim Diinya praktikasinda ilk dofo olaraq peso faktorlarinin gormo
organmin funksiyasinda vo morfologiyasinda patoloji doyisimlor yarada bilon
bozi kimyavi maddslorin tosirini Oyronmok {igiin ilk tosobbiis gdstaran
todgigat¢ct olmus vo bu mogsadlo Baki moaisot kondisionerlori zavodunun
nozdindo elmi todgiqat laboratoriyasi tosis etmisdir. Bu laboratoriya
fundamental todqiqat islori aparmaqla yanasi gormo orqaninda Yaranan
xastoliklorin erkon agkar olunmasi vo mialicasi istigamotindo do miihiim
miivaffaqiyyatlor qazanmisdir. Bu tadqiqat laboratoriyasinda icra olunan islor
gérmo orqaninin pesd patologiyasina aid olub, ii¢ dissertasiya mdvzusunun
materiali kimi istifado olunmusdur. Zarifo xanimin rohbarliyi ils icra edilmis
elmi-tadqiqat islori ¢ox istigamotli olub, miiasir oftalmologiyasinin aktual
mosalalorine hasr olunmusdur. Z.Oliyeva rohbari oldugu kafedrada vo elmi -
todgiqat laboratoriyasinda elmi iglorin istigamatinin vo metodikasinin
miiasirliyini vo shamiyyatini homiso diggot morkozinds saxlamagi bacarmisdir.
Zorifo xanimin  moQsadyonlii  foaliyyati, etik modoniyysti onun elmi
omokdaslarinin  yaradiciliglarina  biitiin ~ hallarda  stimullagdirict  tasir
gostormigdir. Z.Oliyeva kafedranin vo elmi-todqigat labaratoriyasinin zoruri
avadanligla vo kimyovi reaktivlorlo tochiz olunmasina vo elmi-pedaqoji
kadrlarin hazirlanmasina elmi-tadqiqat islorinin diizglin vo yiiksok Saviyyads
icrasina miistosna shomiyyat vermisdir. Zorifo xanim kafedrasinin vo elmi-
todqiqat labaratoriyasinin qisa vaxt daxilindo zoruri avadanhqgla tochiz
olunmasimi tomin etmisdir. Zorifo xanimin vo onun rahborliyi ilo isloyan elmi
oftalmologiya moktobi biitiin hallarda kliniki-eksperimental  istigamotdo
foaliyyat géstormisdir. Zorifo xanim homisa gérma orqaninin peso patologiyasi
ilo olagoli aparilan elmi-tadqiqat islorindo miivoffogiyyst qazanmaq {gilin
xastani vo onun foaliyyatini fiziki metodlarin vasitasilo dyronmok gonastinds
olmus vo eyni zamanda xastonin organizminin fizioloji vaziyyatini, biokimyavi
gostaricilorini, metobolizm proseslorinin do, otraf miihitlo olageli sokilds
oyranilmasino miistosna ohomiyyat vermisdir. Zorifo xanim apardigi todgigat
islorinin mahiyystino niifuz etmoyi vo bu sahads 6ziiniin soxsi miithakimasini
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formalasdirmagi bacarmigdir. Bu qoadar ¢oxsaxoali tadqiqat isi aparmaq, ancaq
Zorifa xanimin yiiksok isgiizarligi va intellekti sayssindo miimkiin olmusdur. O,
g6z xostoliklorini genis planda vo dorindan todqiq etmoklo yanasi, méveud
problemin Oyranilmasinin noazori doayarino xiisusi diqget yetirmisdir. Bu
xtuisusiyyotlor oftalmologiya sahasindo Zorifo xanimin digor gorkemli
miitoxassislorlo olan elmi amokdasliqinda da 6ziinii gostormisdir

Zorifa xanimin Rusiya Tohsil sonrast Akademiyasinin “Oftalmologiya”
kafedrasiin ~ miidiri  professor L.K.Mosetova, Rusiya Iridologiya
Assosiasiyasinin vitse-prezidenti professor N.B.Sulpina ilo vo digar gorkomli
oftalmoloq miitoxassislorlo olan elmi smokdasliq miinasibstlori daha mahsuldar
olmusdur. Zorifo xanim icra olunmus kompleks elmi-todgiqat islorinin
noticalorinin  monografiya vo moqalolor soklindo ¢ap olunmasina xiisusi
ohomiyyat vermoklo yanasi  kollektivin koordinasiyali todqiqat isi apara
bilmasinin do osaslarini yaratmis vo bu onono indinin 6ziindo do onun
yetisdirmalorinin niimunasinds ugurla davam etdirilir .

1977-ci ildo Zorifo xanimin togobbiisii ilo imumittifaq Oftalmologlar
Comiyyatinin Plenumunun Bakida kegirilmasinin alim oftalmologlarin elmi
yaradiciliq miinasibotlorinin formalagmasinda miistasna shamiyyati olmusdur.
Homin forumda alim-oftalmotologlar icra olunan kompleks todqiqatlarin
noticalarino istinad etmoklo oftalmologiyanin miixtalif aktual masalolorini
miizakira etmislor. Plenum tibb elminin oftalmogiya sahasinin inkisafinda vo
toskilindo miistosna rol oynamis, homginin do elmi va elmi pedaqoji kadrlarin
hazirlanmasina xiisusi oshomiyyst verilmisdir. Z.9liyevanin omok foaliyyatinin
boyiik bir hissasi Azorbaycanda sohiyyanin qurucusu vo toskilat¢isi olmus
O.Oliyev adina Azorbaycan hokimlori tokmillogdirma institutu ilo olagodar
olmusdur. Zorifo xanim hokimlori tokmillosdirms institutunda ovval dosent,
sonra professor va hayatinin sonunadok "Go6z xastaliklori" kafedrasinin miidiri
vazifosindo foaliyyat gdstormisdir. Professor Z.Oliyeva pedaqoji foaliyyatilo
yanasi, daha effektli elmi-tadqiqat islorinin togkilino miistosna ohomiyyat
vermisdir. Belo ki, 1979-cu ilds Zarifo xanimin misllifliyi ilo "G6ziin herpetik
xastoliyi™” vo "Kaskin viruslu konyuktuvit” dors vosaitlori ¢ap olunmusdur.

1979-cu ildo Azorbaycan SSR Elmlor Akademiyasit Prezidentinin va
Respublika sshiyya Nazirliyinin gorarina osason akademik A.Qarayev adina
Fiziologiya Institutunda “G6érma orqanmin fiziologiyas:” elmi todgigat
laboratoriyas1 tosis olunur. Laboratoriyanin asas, mogsadi miixtolif kimyovi
maddolorin tosiri soraitinds isloyan insanlarin gérmo orqaninin kliniki-fizioloji
vo morfohistokimyavi vaziyyatini todgiq etmok olmusdur. Qisa zamam
daxilindo Labaratoriyada apardigi samarali tadgiqgat islorinin sayssinds gérma
orqaninin morfoloji vo funksional sistemlorinin Gyronilmasi istigamatinds
miihiim elmi noticolori askar etmisdir. Istehsalat cirklonmasinin vo omok
soraitinin gormo orqaninin funksiyasina zararli tosirino aid bir sira kimyovi
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maddolorin  gérma orqani soviyyasindo yaratdigi zororli doyisilmalorin
mexanizmi barasindo xeyli elmi yeniliklor mioyyanlosdirilmisdir. Goérma
orqaninin miixtolif funksional qiisurlarini agkar etmok tigiin laboratoriyanin
omokdaslar1 kimya sonayesindo c¢alisan iscilor vo xidmatgilor tizorinds zoaruri
miayinalor aparmislar. Gormokli alim-oftalmoloq, istedadli todgiqat¢1 vo
toskilat¢1, akademik Zorifo Oziz qiz1 Oliyevan1 Respublikasinin kimya vo neft-
kimyasi sonayesinds goérma organinin patologiyasini dyranan moktabin haqiqi
banisi hesab etmok olar. Sadalanan istiqamatlords icra olunan elmi todgiqat
islori AMEA-nin A.I.Qarayev adina Fizilologiya Institutunda akademik Zorifa
xanim Oliyevanin elmi rohbarliyilo "G6rme organimnin fiziologiyas1"
laboratoriyasinda gérmo  orqanmin peso  XaStoliklorinin  dyranilmasi
istigamatinds aparilmisdir. Akademik Z.Oliyevanin apardigi elmi islor garsiya
goyulan masalonin hallino fovqalade doracado tamamilo yeni prinsipial
yanasma idi. Labaratoriya yarandigi ilk giinlordon baslayaraq yalniz zarorli
tosirlorin  profilaktikasint  6yronmoklo 6z tadqigatlarinin  istiqgamatlorini
mohdudlasdirmayib, eyni zamanda zororli amillorin  spesifik  (peso)
xastaliklorinin, hamg¢inin do, asagi intensivlikli (qeyri-spesifik) tasirlorini,
gbérmo orqaninda yarana bilon doyisimlari vo qlisurlar1 6yronmisdir. Todgigat
islorinin bir hissasi Baki kondisioner birlogsmasinds akademik Z.Oliyevanin
miioyyanlosdirdiyi program {izro islonilmisdir. Miivafiq sexlordo vo saholords
kompleks toadqiqat islori aparilmis vo hamin saholords galisan omokdaslarin
gOrma organina siia enerjisinin, dom gazinin, metal va qaynaq tozunun, tursu vo
golovi buxarinin vo basqa kimyovi faktorlarin gérmo orqanina gostordiyi
patoloji tasirlorin mexanizmi dyronilmisdir (bela tasirlor gormo orqaninda giicli
qiciglanmaya vo patoloji doyisilmoalorinin yaranmasina sabab olur). Cox illik vo
miixtalif istigamotli todqiqatlarin naticalorine istinad etmoklo akademik Zarifa
xanim Oliyeva bela gonasts galmisdir ki, gdbrma orqaninin peso patologiyasini
yeni elmi soviyyads tohlil etmok daha zoruridir. Belo yanasma, gérmo organinin
peso Xostoliyinin profilaktikasinin, mialicovi ) kvalikasiyali
diagnostikasini aparmaq baximindan daha da faydali naticaya sabab olar bilor.
Akademik Z.Oliyeva miioyyon etmisdir ki, mihitdo stirol buxarinin
konsentrasiyanin fon gostaricisindon yiiksok hodds olmasi gérma orqaninin bir
cox funksional strukturlariin morfologiyasinda vo funksional imkanlarinda
ciddi doyisilmalorin yaranmasi ilo naticolonir. Masolon, gérmoa organinin
konyuktivit, goz gapaglart saviyyasinda peso Xastaliklorinin yaranmasina, goz-
yas1 vozi axarlariin vo kanalciglarinin sixilmasina, miixtalif ronglora (qirmizi,
yasil) qarst gérmo Sahasinin daralmasina, isig1 qabuletms haddinin artmasina
(isiq stiasimin  tosirine  cavab olaraq fotoreseptorlarin  saviyyasinda
doyisilmalars), gbz biillurunun elastikliyinin doyisilmasina sabab olur. Anoloji
todqiqatlar basqa faktorlarin tasiri ilo do aparilmig vo miioyyan olunmusdur ki,
gb6rmo orqaninin pesd zodalonmalarinin profilaktikasini tamin etmoak va onlarin
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miialicasi baximindan olduqca faydahdir. Akademik Z.Oliyeva genis planda
icra olunmus todqiqat materiallarin1 imumilasdirarak bels naticays golmisdir ki,
yalniz yiikksok konsentrasiyali zoharli Kimyovi maddolor deyil, asagi
konsentrasiyali  zohorli  kimyoavi birlosmalor do organizmds  xroniki
intoksikasiya yaradir. Xiisusilo asagi konsentrasiyali stirol vo tetraxloretilen
buxar1 belo tosirloro cavab olaraq erkon diagnostikanin aparilmasini zarurato
cevirir.

Akademik Zorifo Oliyeva 06ziindo ugurlu alim keyfiyyatini asiliya
bilmisdir: masalon, analitik tohlil aparmaqg gabiliyyatini vo praktik hakimlik
moharatini. Bu moagsadlo Zorifo xanim gérmo orqaninin peso Xastaliklorinin
elmdo movcud olan mexanizminin tabistini darindon monimsomis, eyni
zamanda Oziinlin isladiyi metodlar1 xastoliyin miialicasi magsadilo kompleks
sokilda totbiq etmisdir.

Onun isladiyi vo tibbi praktikada totbiq etdiyi gbz yas1 axari arteriyasinin
carrahi yolla miialicasinin tatbiqi oftalmologiyada miihiim yenilik olmusdur. Bu
metodun totbigi sayesindo konyuktivitin peso  XaStoliyinin  miialicasi
asanlasdirilmis, goz yas1 vazisinin morfologiyasi (antomiyasi) vo funksional
vaziyyati (fiziologiyasi) Oyronilmis vo gostorilon mialico vasitolori miiasir
aftolmiologiyada ugurla tatbiq olunur. 1980-ci ilds Professor Z.9liyevanin "Sin
istehsalinda go6ziin peso patologiyasi", "Gormo sisteminin anatomik-fizioloji
hidrodinamikasinin  xiisusiyyatlori” (professor N.B.Sulpina ilo birlikds),
homg¢inin do 1981-ci ildo "Xroniki yod intoksikasiyasinin oftalmologiyasi" adli
tic monoqrafiyasi ¢ap olunmusdur. 1981-ci ilds istehsalat faktorlarinin gérmo
analizatorunun morfoloji vo funksional vaziyyatino zodoalayici tasirinin
oyranilmasi, onlarin profilaktikasi, erkon diagnostikasinin vo miialicasinin
icras1 sahasinds apardigi fundamental elmi-todqiqat islorinin naticalorine va ¢ap
olunan osorlorine goro professor Z.Oliyeva M.I.Averbax adma SSRI Tibb
elmlori akademiyasinin miikafatina layiq bilinmisdir. Bu Zarifo xanimin elmi
xidmatlorinin etirafi vo dayarlondirmasi idi. Zorifo xanim biitiin mohsuldar elmi
yaradicihigim Azorbaycan Tibb Institutunun miivafiq sobalori, homginin do
Azorbaycan elmi-todgigat Oftalmologiya Institutu ilo uzlasdirilmis elmi
omokdasliq soraitinds icra etmisdir. Zoarifo xanimin rahbarlik etdiyi kafedranin
Vo “Gormo orqanmin professional vo fiziologiyasi" elmi - todgigat
labaratoriyast moktabinnin istedadli davamgilart vo avozedicilori hazirlamigdir.
Zorifo xanim elmi omokdaslar arasinda tocrilbs miibadilosinin, faydali
diskusiyalarin, miizakiralorin togkili, proqramlagdirilmis elmi seminarlarin
aparilmasi, fovqgolado dorocods kollektivds saglam atmosferin yaradilmasina
stimul vermis, layiqli elmi ovozedicilorin yetismosini formalagdirmisdir.
Professor Z.Oliyeva yiiksok Soviyysli miihaziro aparan miitoxXassis Kimi do
boyilk hormot qazanmisdir. Onun miihaziralori homisa yeniliyina vo
originalligina goro auditoriyanin diggatini calb etmisdir. O, elmi yeniliklari vo
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0z biliyini cavan hokimloro vo elmi amokdaslara vermoayi xoslayirdi. Zoarifo
xanim metodik materiallarin, miithazirs matnlarinin, laboratoriya masgalalorinin
oyani vasitalorlo miintozom tochiz olunmasina miistosna shamiyyat verir vo
gostorilon  toloblorin icra olunmasina biitiin  omokdaslarin  da diqqatlo
yanagmalarini onlara da tovsiys edirdi. Yiiksok intizam, vozifo vo masuliyyat
hissi, ifado olunan fikrin montiqi ardicilligi, yiiksok modaniyyst vo nitq
gabiliyyati, dinlayicilora gostarilon qaygi biitiin hallarda auditoriyada miisbat
toassiiratin formalagmasi ilo tamamlanirdi.

1982-ci ildo professor Z.O.Oliyevanin Moskva alimlari ilo elmi
omokdasligimin naticosi olaraq "Iridiogqnastkanin osaslar1" (E. S. Velkover va b.
birlikda) va "Sokorli diabet zamani1 goz xastaliklori™ (N. B. Sulpina va b.ils
birlikdo) monografiyalar1 ¢ap olunmusdur. Zongin elmi - pedaqoji vo Kliniki
tocriibasine istinad etmoklo professor Z.Oliyeva 1983-cii ildo professor
N.B.Sulpina va professor L.K.Mosetova ila birlikdo "Oftalmologiyanin aktual
problemlori"” kitabim1 ¢ap etdirmislor. Bu oasor praktik hokimlor vo Tibb
Institutunun vo Hokimlori Tokmillosdirmo Institutunun miiallimlori {iciin stol
istii  kitab kimi istifado olunur. Professor Z.Oliyevanin on mihiim
xidmatlarindan biri do 6ziiniin elmi omokdaslar ilo birlikds tibb elmi tigiin an
zoruri olan Daktiriologiya problemini islomalori olmusdur. Bu movzu osasinda
1983-cii ildo professor Z.Oliyevanin “Go6z yasi vazilorinin fiziologiyasi” vo
"Goz yas1 vaozilorinin miiasir corrahi metodlarla miialicosi" monoqrafiyalari
capdan ¢ixmuigdir. Elmi xidmatlorinin noziri vo praktik doyerini yiiksok
giymatlondirarok 1983-cii ildo Tibb elmlori doktoru, professor, ©mokdar elm
xadimi Zorifo Oliyeva Azorbaycan Elmlor Akademiyasinin Hoqiqi iizvii
se¢ilmisdir. Banisi Zorifo xamim Oliyeva olmus Azorbaycan oftalmologiya
elminin ugurlart yalnmiz Azorbaycanda deyil, onun hiidudlarindan konarda da
¢ap olunmus elmi magalo Vo monoqrafiyalarinda ifado olunmusdur.

Zorifo xanimin foxri adlari, elmi titullari, miikafatlar1 ¢oxdur. Lakin bu
adlar sirasinda on ucasi vo daha soroflisi “Ana” adidir. Zorifo xanim Umummilli
liderimiz Heydor Oliyevin siyasi kursunun layiqli davamgisi, Azorbaycan
Respublikasinin Prezidenti, YAP-nin sadri ilham Oliyevin anasidir.

Akademik Z.Oliyeva elmi ugurlarina goro orden vo medallarla toltif
olunmusdur. Zarifo xanim az yasadi. O, 6ziiniin yiiksok istedadi, hoyat enerjisi
sayasinda goalacokds doa ¢ox elmi yeniliklori gora bilordi. Zarifo xanim Sliyeva
1985-ci il aprelin 15-do Moskva saharinds sbadiyyats qovusmusdur.

Zorifa xanimi yaxindan taniyan elm vo moadaniyyat xadimlari, hokim —
kollegalar1 onun xidmatlorini homiso yiiksok qiymotlondirmislor: masalon,
diinya sohratli, oftalmolog alimlor - Rusiya Tibb Elmlori Akademiyasinin
akademiki A.P.Nesterov, professorlar L.K.Mosetova, N.B.Sulpina vo ¢ox sayda
basqalari. Z.Oliyeva tarixo yalniz istedadli alim, klinisisit vo elm togkilatgisi
deyil, eyni zamanda g6zal pedaqoq va tarbiyagi alim kimi daxil olmusdur. O,
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Azorbaycanda on aparict oftalmologiya elmi moktobini yaratmisdir. Onun
rohborliyi altinda faaliyyat gostoron yiizlorlo hokim oftalmologiya elminin
sirlorini dyronmis vo ¢ox sayda insanlarin saglamligini barpa etmis vo onlari
faydal1 - amoays qaytarmisdir.

Akademik Zarifs Oliyevanin elmi-pedaqoji foaliyyati barasinds akademik
M.Cavadzads, professor Z.Quliyeva, professor Q.Nasrullayeva, professor
M.Sultanov va basqalar1 qiymatli fikirlor s6ylomis vo Zorifo xanim Oliyeva
haqqinda bir sira dayarli fikirlorini elmi ictimaiyyasts ¢atdira bilmislor. Raylords
geyd olunur ki, gonc xanmim Zarifo Oliyeva oftalnogiya sahoasinds islomaya
baslayanda Respublikada traxoma xoStoliyi genis yayilmis vo Xostaliyin
agirlasmasi1 insanin zoif gdérmosins, hotta goérmo qabiliyyatini tamamilos
itirmasina sobob olurdu. O vaxt gonc oftalmoloq Zorifo xanim traxoma
Xastaliyinin miialicasine onun erkon stadiyasinda baslamagi qorarlagdirmis vo
bu istigamatdo ugurlu noticolor ala bilmisdir. Xatirolordo gostorilmisdir ki,
Zorifa xanim bir giindo bir ne¢o dofo usaq evlarina getmis vo buradaki kigik
pasiyentlorin mialicasi ilo 6zli soxson mosgul olmusdur. O vaxtlar Zorifo
xanmmin taklifi ilo biitiin Respublikada regionlar iizro traxomanin miialicasine
baglanilmis va bu sahads Respublikanin digar aparici oftalmologlari ila birlikdo
Zorifo xanimin miistosna Xidmatlori olmusdur. Azorbaycanda traxoma kimi agir
infeksion Xostoliyin kokii kosilmisdir. Zorifo Oliyeva Diinya tibb elminda
gorkomli alimlordon biri kimi taninmigs vo yiiksok hormoat qazanmisdir.
Akademik Zorifo ®Oliyeva Umumittifaq oftalmologiya comiyyatinin idaro
heyatinin vo Umumittifaq Bilik comiyyati idaro heystinin, hamg¢inin do ke¢mis
Sovetlor Ittifaqinda Siilhii miidafio komitosinin {izvii vo Azarbaycanda Siilhii —
miidafio komitasi Sadrinin miiavini olmusdur. Azarbaycan elmi - ictimaiyyati
akademik Zorifo xanim Sliyevanin xatirasini uca tutur vo foaliyyatini yiiksok
giymatlondirir. Foxri xiyabanda mozari iistiindo tuncdan heykoali ucaldilmigdir.
Bakida Go6z xostaliklori institutu, Naxg¢ivan sohor poliklinikasi onun adini
dagtyir. Bakinin Binagodi rayonunun orazisindo Zorifo xanimin adina park
salimmusdir. Baki vo Nax¢ivanda Zarifa ©liyevanin adin1 dasiyan kii¢o var. Baki
sohori Yasamal rayon orazisindo akademik Zorifo Oliyevanin adin1 dasiyan
Lisey foaliyyat gostorir.

Zorifo xanim Oliyevanin dayorli vo praktik elmi irsi 14 monografiyada,
150-don artiq fundamental elmi mogalodo Moskvada, Bakida vo Xxarici
olkalordo gap olunub. Gorkomli alim - oftalmoloqun elmi irsi biitiin tarixi
dovrlordo gonc alimlor {igiin fodakarliq niimunosi olub, xalqina va Vatons
xidmatin yliksok meyari olaraq 6z aktualligini homiso saxlaya bilacokdir.
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AZORBAYCANIN AYRI-AYRI REGIONLARINDAN MUXTOLIF
ETNiK QRUPLARA MONSUB OLAN
YENIDOGULMUS VO AZYASLILAR ARASINDA APARILMIS
GALT GENININ GENETIK SKRININQI

2018-2021-ci illorda Azarbaycan Respublikasinda ilk dafo olaraq Azarbaycanin
ayri-ayrt bolgalorinda faaliyyat géstoron dogum eviari Va XaStoxanalar, o ciimladon
Baki sohorinin  dogum eviarinda yenidogulmuslar va Elmi-Tadgigat Pediatriya
Institutuna miiraciat etmis xaStolor arasinda immunoferment analizi ilo Qalaktozemiya
irsi miibadila xastaliyinin genetik skriningi aparilmisdir. Ayri-ayrt regionlarindan
miixtalif etnik qruplara mansub olan yenidogulmus vo azyashlar arasinda aparilmis
GALT geninin genetik skrininginin naticalorina asasan dord yenidogulmugda bu
geninin mutasiyast miiaYyon olunmusdur. Umumilikdo 630 nofar skrininga calb
olunmus vo GALT geninin P325L, H132Q va QI88R mutasiyalart heterozigot
Vaziyyatda miiayyon olunmugdur.

Qalaktozemiya digor irsi xastaliklorin biokimyavi diagnozu problemlarini va
heterozigot dasiyicilarimin askarlanmasini, xastaliyin erkon askarlanmast iigiin yeni
dogulmus usaqglarin kiitlovi miiayinasinin tagkili, effektiv pahriz miialicasinin inkisafi vo
digor moasalalori hall etmak iiciin bir név modeldir. Umid edirik ki, klassik
qalaktozemiyanin skrining programi isindaki nailiyyatlor xasta va yenidogulmuslarin
kémayina ¢atacaq.

Hor bir konkret populyasiyada GAL geninin va bu genin ti¢ heterogen formasinin
(GALI, GALE, GALK) mutasiyalarimin mexanizmini, tibbi genetik xidmoatin an effektli
taskili, bu ciddi irsi xastaliyin erkon diagnozu, qarsistmin alinmast yollarin 6yronmoak
olduqca onamlidir.

Agar sozlor: Qalaktozemiya, genetik skrining, immunoferment analizi, xromosom,
gen

Hor bir konkret populyasiyada GAL geninin va bu genin ii¢ heterogen formasinin
(GALI1, GALE, GALK) mutasiyalarinin mexanizmini, tibbi genetik Xxidmeotin an effektli
toskili, bu ciddi irsi xastaliyin erkon diagnozu, qarsisinin alinmasi yollarmi Syranmok
oldugca 6namlidir.

Ik dofs olaraq Azerbaycanin miixtalif bolgalorinde o ciimloden Baki soharinda
Azorbaycan Respublikasinda Elmi-Todqiqat Pediatriya Institutuna miiraciot edon
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yenidogulmus vo azyash usaqglar arasinda Qalaktozemiya irsi metabolik xastoaliyinin
immunoferment analizi ilo genetik skriningi aparilib. Miixtalif bolgalordon olan miixtalif
etnik qruplara aid yenidogulmuslar vo azyasl usaqglar arasinda GALT geninin genetik
skrininginin naticalorino asasen, dord yeni dogulmus korpads bu gends mutasiyalar
miioyyon edilmisdir. Umumilikdo 630 nofor miiayino olunub va heterozigot veziyystds
GALT geninin P325L, H132Q vo Q188R mutasiyalar1 agkar edilmisdir.

JL.C.I'yceiinosa, 11.A.Maxmyooea

FEHETI/I‘-IFiCKI/II‘/‘I CKPUHUHI 'EHA GALT Y HOBOPOXJIEHHbIX 1
JAETEU U3 PASHbIX PETUOHOB ABEPBAU/IZKAHA CPEJIN
HNPEACTABUTEJIEU PASHBIX OTHUYECKUX I'PYIIII

Kniouegovie cnoea: 2anaKmo3emus, 2eHemu4ecKull CKPUHUHE,
UMMYHODEPMEHMHBIU AHANU3, XPOMOCOMA, 2€H

Wzyuenne mexanm3ma mytanuii B reHe GAL u Tpex reTeporeHHsIX (opM 3TOro
reHa (GAL1, GALE, GALK) B kaxmo#i KOHKPETHOH MOMyJsiun, Handomnee 3dexTrBHast
OpraHu3alys MEOUKO-TCHETHYECKOW CITyXObl, paHHsA OUArHOCTHUKA WU NPOQHIAKTHKA
3TOTO TAXKEJIOTO HACIIEACTBEHHOTO 3a00JIEBaHMUS BaYKHO.

BriepBble TpoBelleH TEHETHYECKHH CKPHUHUHT HACJIEJCTBEHHOrO 3a00JIeBaHUs
oOMeHa BemiecTB [anmakTozemMust METOAOM HMMYHO(EPMEHTHOTO aHajM3a Cpedu
HOBOPOXK/ICHHBIX M JeTed B pa3lIMYHBIX permoHax AsepOaiipkaHa, B TOM 4HCIe
HOBOPOXKJICHHBIX B baky u oOparuBmmxcsi B HaydHo-nccnemnoBaTelscKuii MHCTUTYT
[emmarpun AzepOaitmkanckoii Pecrryomukum. 1o pe3ynpraTaM reHeTH4ecKoro CKpHHUHTa
reHa GALT cpean HOBOPOKAEHHBIX M JI€TEH Pa3HBIX STHUYECKUX TPYII U3 Pa3HBIX
PETHOHOB MYTallMM B 3TOM T€HE BBISBICHBI Yy YeTHIpEX HOBOPOXKAEHHBIX. Bcero ObLTO
obcnenoBano 630 denoBek U BeisiBiIeHB! MyTamuu reHa GALT P325L1, H132Q u Q188R B
reTepO3UTOTHOMCOCTOSIHUML.

L.S.Huseynova, P.A.Mahmudova

GENETIC SCREENING F THE GALT GENE IN NEWBORNS AND CHILDREN
FROM DIFFERENT REGIONS OF AZERBAIJAN AMONG TO DIFFERENT
ETHNIC GROUPS

Keywords: Galactosemia, genetic screening, immunoenzyme analysis,
chromosome, gene

It is important to study the mechanism of mutations in the GAL gene and three
heterogeneous forms of this gene (GALL, GALE, GALK) in each specific population, the
most effective organization of medical genetic services, early diagnosis and prevention of
this serious inherited disease.

For the first time genetic screening of Galactosemia hereditary metabolic disease
by immunoenzyme analysis was conducted among newborns and children in different
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regions of Azerbaijan, including newborns in Baku and those who applied to the Scientific
Research Pediatrics Institute in the Republic of Azerbaijan. Based on the results of genetic
screening of the GALT gene among newborns and children to different ethnic groups from
different regions, mutations in this gene were identified in four newborns. A total of 630
people were screened and mutations of the GALT gene P325L, H132Q and Q188R were
detected in a heterozygous state.

2018-2021-ci illordo Azorbaycan Respublikasinda ilk dofo olaraq
Azorbaycanin  ayri-ayri  bolgalorindo  foaliyyat gostoron dogum evlari Vo
Xastoxanalar, o climlodon Baki goharinin dogum evlarindo yenidogulmuslar vo
Elmi Todgigat Pediatriya Institutuna miiraciot etmis xoStolor arasinda
immunoferment analizi ilo Qalaktozemiya irsi miibadilo Xastaliyinin genetik
skrininqi aparilmigdir. Azorbaycanin ayri-ayri regionlarindan miixtolif etnik
gruplara monsub olan yenidogulmus vo azyaslilar arasinda aparilmis GALT
geninin genetik skrininginin naticalorine asason dord yenidogulmusda bu geninin
mutasiyas1 miioyyan olunmusdur. Umumilikds, 630 nofar skrininge colb olunmus
vo GALT geninin P325L, H132Q vo Q188R mutasiyalari heteroziqot voziyyatda
miioyyon olunmusdur.

Qalaktozemiya digor irsi xastoliklorin biokimyovi diagnozu problemlarini
vo heterozigot dasiyicilarinin agkarlanmasini, xastoliyin erkon askarlanmasi tiglin
yeni dogulmus usaqglarin kiitlovi miiayinasinin togkili, effektiv pohriz miialicosinin
inkisafi vo digor mosalolori hall etmok iiciin bir név modeldir. Umid edirik ki,
klassik qalaktozemiyanin skrining proqrami isindoki nailiyyatlor xosto vo
yenidogulmuslarin kdmayins gatacaq.

GAL geninin {i¢ heterogen formasi var: GAL1, GALE, GALK. GAL
geninin bu heterogen formalarmin (GAL1, GALE, GALK) mutasiyalarmin
mexanizminin dyranilmasi, xastaliyin erkon diagnozunun aparilmasi tibbi genetik
xidmotin effektli togkili va xastaliyin garsisinin alinmasi baximindan ¢ox vacibdir.

Galaktozemiya geninin (GAL) genetikasi heterogen oldugundan miixtalif
formalar1  fargli  fermentlorin  defisiti  ilo  olagolondirilir.  Umumiyyatlo,
galaktozemiya geninin 100-o yaxin mutasiyast askar edilorok identifikasiyasi
apartmigdir [4, s.438] Xoastolik 1, 9 va 17 sayli autosom xromosomlarda yerlogon
¢ miixtalif genlorin foaliyyatinin pozulmasindan asihidir. 9 sayli autosom
xromosomun  qisa  ¢iyninin  pl3  hissasindo  yerloson  galaktozo-1-
fosfauridiltransferaza fermentinin GAL1 geninds bas vermis mutasiya; 17 sayli
autosomun uzun ¢iyninin q23-025 hissoasinds yerlogon galaktokinaza fermentinin
GALK geninds bas vermis mutasiya vo 1 sayli xromosomun qisa ¢iyninin p35-p36
hissasindo yerlogon UDF-glyukoza-4-epimeraza fermentinin GALE geninds bas
vermis mutasiya. Galaktozemiya irsi miibadilo xostoliyinin hor {i¢ genetik
formasmim irsiyyat tipi autosom-resessivdir. Galaktozemiya irsi miibadilo
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xastaliyinin har {i¢ genetik formasinin irsiyyat tipi autosom-resessivdir [1, s.323; 3,
5.629; 5, 5.162].

Qaktozemiya geninin dogquz mutasiyasinin (Q188R, S135L, K285N,
T138M, L195D, Y209C, iVS-2-2 (A-G), N314D vo L218L) identifikasiyas1 ayri-
ayr1 populyasiyalar {izro daha genis aparilmisdir. Bu mutasiyalar asasen-80% ag
dorili insanlarda tesadiif olunur [6, s.86]. Toxminon 20%-i digar etnik gruplarda
miigahido olunur. Biitiin mutasiyalarin penetranliq doracasi 100%-dir [8, s.103].

Qalaktokinaza fermentinin aktivliyinin azlig1 zamani qanda qalaktotilolun
miqdart artir. Yegano Kliniki tozahiirii kataraktadir. Katarakta yenidogulmusda
erkon Oziinii biruzo verir vo tez bir zamanda progressivlosir. Eritrositlords
galaktokinaza fermentinin aktivliyinin azlig1 miisahido olunur [2, s. 516].

Uridindifosfat-qalaktozan1 uridindifosfat-qlitkkozaya ¢evrilmasinds osas
istirak edon ferment uridindifosfat-qalakislotoza-4-epimerazanin rolu tam
oyranilmomisdir. Fermentin defisiti simptomsuz kegir vo biokimyavi doyisiklik
tosadiifii miiayino zaman sidikds Vo ganda qalaktozanin yiiksok miqdari agkarlanir
[7,5.297].

Xostoliyin ¢ tipi askar edilmisdir: qalaktozo-1-fosfat-uridiltransferaza
fermentinin ¢atmamazhig1 (qalaktokinazanin klassik tipi), qalaktokinaza va
galaktozo-1-fosfat-uridindifosfat-galaktozo-4-epimeraza fermentinin ¢atmamazligi.
Qalaktozemiya  xostoliyinin  osasinda  qalaktozanin  glilkozaya  qodor
par¢alanmasinin pozulmast durur. Qida ilo organizms daxil olan sokor-laktoza
fosforlasmaya moruz qalaraq galaktozo-1-fosfata gevrilir. Xostolik zamani acar
ferment rolunu oynayan gqalaktozo-1-fosfat-uridiltransferaza fermenti defisiti
galaktozo-1-fosfat miibadilo prosesine qosulmur. Qalaktoza vo galaktozo-1-fosfatin
ganda vo toxumalarda miqdarlarinin artmasi miisahids olunur vo markazi sinir
sistemina toksiki tosir gostorir. Xastaliyin genetikasi forqli oldugu kimi klinikasida
miixtolifdir. Qalaktozemiyanin yiingiil klinikasi organizm torofindon siidiin qabul
edilmayarak hozm olunmamasi vo g6zds kataraktanin omola galmasilo naticalanir.
Xastoliyin Dyuart formasi simptomsuz kegir vo insanda garaciyarin xastaliklorino
meyillilik miisahido edilir. Laborator todgigatlar zamani ganda qalaktozanin
miqdar1 0,8q/1-o gadar yiiksalo bilar [9, 5.194; 12, s.77].

Laborator tadqiqatlarindan xromatoqrafiya iisiilii ilo qalaktozanin migdarmi
sidikdo askar etmok miimkiindiir. Qalaktozo-1-fosfat-uridiltransferaza fermentinin
eritrositlords aktivliyi toyin olunmur vo ya ¢ox asagi olur. Qalaktozo-1-fosfatin
miqdar1 normal gostaricisindon 10-20 dofos yiiksok olur [10, 5.339].

Irsi xastoliklorinin oksariyyati miialico olunmur. Onlardan bir gismi-irsi
miibadilo Xxastoliklorinin profilaktikas1 yenidogulmuslar saviyyasinds genetik
skrining saviyyasindo aparilir. Klassik qalaktozemiyanin da profilaktikasi
yenidogulmuslarda dogum evlorinds biokimyavi {isullara osaslanan ekspress
skrininq metodlarinin komakliyils aparilir [11, 5.249].
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[lk dofo olarag torafimizdon Azorbaycan ohalisido galaktozemiya
xastoliinin  tezliyi, homginin ayri-ayr1  bolgalordo patoloji  galaktozemiya
xastaliyinin genlorinin monsoyi, yayilmast manbalori, genetik heterogenliyi vo
biokimyavi polimorfizmi miioyyan edilmisdir. Genetik skriningo timumilikdo 630
nofor calb edilmis, onlardan doqquzunda GALT geninin miixtolif mutasiyalari
askar edilmisdir. Azorbaycan shalisinds qalaktozemiyali xastolordo GALT geninin
1, 5 6 vo 10-cu ekzonlarinda 3 mixtalif mutasiya (P325L, H132Q, Q188R
mutasiyalar1) askarlanmisdir. GALT geninds askarlanan Q188R mutasiyasinin gen
tezliyi 0,0042-o, Q188R/L62M, P325L vo H132Q mutasiyalarmin gen tezliklori
0,01-5 borabar olaraq geyds alinmisdir.

Azorbaycan orazisindo GALT genindo todqiq olunan mutasiyalarin
tezliyindo vo spektrindo orazi heterogenliyi miioyyan edilmisdir. Azorbaycan
ohalisinda GALT geninin rastgalma tezliyi Baki soharinds 0,0021-9, respublikanin
simal bolgasinds 0,0063-5, conub bolgasinds isa 0,001-0 barabar olaraq
giymotlondirilmisdir. Molekulyar genetik todgigat noticasinds Azorbaycanda
GALT geninin mutant allellorinin orazi va etnik paylanmasi haqqinda moalumatlar
oldo edilmis molumatlara osason Xastoliyin on yiiksok rastgalmo tezliyi simal
bolgasinds geyds alinmusdir.

Azorbaycan ohalisi arasinda GALT genindo mutasiyalarin vo mutant
genotiplorin paylanmasinda etnik spesifikliyi giymotlondirmok tig¢in molekulyar
genetik tsullarla miixtalif etnik qrupun (azerbaycanl, lozgi, udin, ingiloy)
niimayondasi olan galaktozemiya xostolori agkar edilmisdir. Noticalor gostorir ki,
garisiq etnik monsubiyyatli populyasiyalarda GALT geninin mutant allellorinin
miixtolifliyi artir. Azorbaycanin simal hissosindo yerlogon rayonlarinda GALT
mutasiyasinin nisboton yiiksok tezliyi todqiq edilmisdir.

Qalaktozemiya xastoliyinin kiitlovi skriningi xiisusi shomiyyat kosb edir,
ciinki xostaliyin erkon diagnostikasi aparilarsa vaxtinda vo diizgiin terapiyanin
totbiqi xastalorin fenotipik voziyyatlorini yaxsilagdira bilor. Apardigimiz todgigat
isinin mogsadi erkon molekulyar-genetk diagnostikanin totbiq olunmasi vo
analizlorin naticasine asasan gecikmodan terapiyanin tatbiq olunmasidir.

Material va metodika

2018-2021-cu illords respublikanin ayri-ayri regionlarindan miixtalif etnik
gruplar da daxil olmaqla 218 yenidogulmus vo 412 azyash arasinda GALT geninin
genetik skrininqgi aparilmisdir. ©vvalki illordo apardigimiz todqiqatlarda oldugu
kimi avvalco biokimyavi, daha sonra molekulyar-genetik metodlar kompleksindon
istifado olunmusdur. Tadgiqata timumilikdo 630 usaq colb olunmusdur. Toqdiqat
liclin analizlor dogum evlorindon 3-4 giinliik yenidogulmuslardan vo saho
poliklinikalarinda geydiyyatda olan azyaslilardan gotiirtilmusdiir.
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Genom DNT-si venoz qandan Almaniyanin QIAGEN firmasinin istehsali
olan QIAampgenomic DNA and RNA reaktiv qarisigindan (kitindon) istifado
edilorok ayrilmigdir. Ayrilmis genom DNT-nin vo amplifikasiya edilmis DNT
fragmentlorinin  intakthg1 1,7%-li aqaroza gelindo ABS istehsali olan
PowerPacBasicGelDocEZ elektroforez aparatinda todqiq edilmisdir. QALT
geninin gel elektroforez goriintiisii sokil 1-do verilmisdir.

PZR Almaniyanin “Professional Thermocycler Biometra” firmasinin
istehsal1 olan aparatda aparilmigdir. Hor bir genom fragmenti {igiin bir ciit Forward
vo Reverse praymerlordon istifado edilmisdir. PZR asagida qeyd olunmus
temperatur soraitdo aparilmigdir: 96°S-2 dogigo (96°S-30', 55°S-30', 75°S-2 daqigo.
Bu sikl 25 dofa tokrar olunub), 72°S-10 doaqige va 4°S fasils. Birinci morhalo PZR
ugramis DNT fragmentlori tomizlonmasi xiisusi magnitlorin (Agencourt AMPure
XP PCR purification» vo SPRIPlate 96 Super Magnet Plate) tizorindo aparilmigdir.
Tomizlonmis DNT fragmentlorinin ikinci dofs amplifikasiyasi asagida qeyd
olunmus seraitde aparilmisdir: 95°S-2 dagigs, (95°S-30', 55°S- 30', 77°S-2 daqiqo
25 dévr va 72°S 10 da&iqa, fasilo 4°S-do. Daha sonra aldo olunmus fragmentlor

“GENOMELabGeXP™ Sequencing” aparatina kegirilib nukleotid ardicillig:
Oyronilmisdir.
1 2 3 -1 - 6

Sakil. QALT gen mutasiyasimin aqaroz gelindo elektroforez analizi: 1-DNT
marker; 2-Q188R mutasiyasinin heteroziqot formasi (415, 273, 175 vo 142 ciit baz (bp)
fragmentlor.); 3-normal homoziqot forma (415 va 157 ciit baz (bp) fraqmentlor); 4-DNT
marker; 5-P325L mutasiyasinin heteroziqot formasi (573, 475, 142 vo 98 ciit baz (bp)
fragmentlor; 6-normal homozigot forma; 7- DNT marker; 8-H132Q mutasiyasmnin
heteroziqot formasi (404,302, 102, vo 46 ciit baz (bp) fragment; 9- normal homozigot
forma (572, 357 va 215 ciit baz (bp) fragment).
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630 yenidogulmus vo azyashlar arasinda genetik skriningi aparilmis, comi
dord yenidogulmusda GALT geninin miixtolif mutasiyalari agskarlanmisdir (Cadval
1). Azyashlar arasinda qalaktozemiya xostaliyi agkarlanmamisdir.

Soki dogum evindon udin etnik qrupuna mansub olan ailonin yenidogulmus
oglunda (B.E.) GALT geninin 9-cu ekzonunda P325L mutasiyasinin heteroziqot
formasi agkar edilmisdir. Mutasiya GALT geninin 974-cii nukleotid ardicilliginda
sitozin nukleotidinin timin ilo avaz olunmasi ziilalin 325-ci vaziyystinda prolin
amin tursusunun leysinlo ovoz olunmasina sobab olmusdur.

Balakon rayonunda ingiloy etnik qrupuna monsub olan ailonin
yenidogulmus oglunda (C.S.) GALT geninin 5-ci ekzonunda H132Q mutasiyasinin
heteroziqot formasi askar edilmisdir. Mutasiya GALT geninin 396-c1 nukleotid
ardicilliginda  sitozin nukleotidinin quaninlo avaz olunmasi ziilalin 132-cCi
vaziyyatinds histidin amin tursusunun leysinlo ovoz olunmasina sabab olmusdur

Qabalado azarbaycanli yenidogulmus oglanda (©.N.) GALT geninin 6-c1
ekzonunda Q188R mutasiyasinin heteroziqot formasi agkar edilmisdir. Q188R
mutasiyast GALT geninin 563-cti nukleotid ardicilliginda sitozin nukleotidinin
quaninlo ovoz olunmasi ziilalin 188-ci voziyystindo glutamin amin tursusunun
argininlo ovoz olunmasina sobab olmusdur. QI88R mutasiyasinin heteroziqot
formasi agkar edilon digor yenidogulmus qiz (C.N.) Qusarda yasayan lozgi etnik
qrupuna mansub olan ailads diinyaya golmisdir.

Cadval
2018-2021-ci illarda respublikamin ayri-ayri regionlarindan miixtalif etnik qruplara
mansub olan yenidogulmus va azyaghlar arasinda aparilmis GALT geninin
genetik skrininginin naticalori

Ne | Yenidogulmus | Mutasiya | Genotip Region Milliyati Cinsiyyati
1 | BE P325L heteroziqot | Soki udin Oglan

2 | CS. H132Q | heterozigot | Balakon | ingiloy Oglan

3 | ©.N. Q188R | heteroziqot | Qabolo azorbaycanli | Oglan

4 | C.N. Q188R | heteroziqot | Qusar Lozgi Qiz

Azorbaycanda qalaktozemiya xostoliyinin molekulyar xarakteristikasi,
genetik heterogenliyi, biokimyavi polimorfizmi, prenatal diagnostikasi, rastgalma
tezliyi bugilinodok todgiq edilmomisdir. Torofimizdon 2018-2021-ci illordo
Azarbaycan Respublikasinda ilk dofo olaraq Azarbaycanin ayri-ayri bolgslorindo
faaliyyat gdstaran dogum evlari vo Xastaxanalar, o ciimlodon Baki sohorinin dogum
evlorinds yenidogulmuslar vo Elmi Todgiqat Pediatriya Institutuna miiraciot etmis
xastolor arasinda immunoferment analizi ilo Qalaktozemiya irsi miibadilo
Xastoliyinin genetik skriningi aparilmisdir. Ayri-ayr regionlardan miixtalif etnik
gruplara monsub olan yenidogulmus vo azyashlar arasinda aparilmis GALT
geninin genetik skrininginin naticaloring asason dord yenidogulmusda bu geninin
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mutasiyas1 miioyyan olunmusdur. Umumilikds 630 nofor skrininga calb olunmus
vo GALT geninin P325L, H132Q vo Q188R mutasiyalar1 heteroziqot vaziyyatdo
miioyyon olunmusdur.

Yenidogulmuslarin qalaktozemiya xoStoliyinin kiitlovi skriningi xiisusi
ohamiyyat kasb edir, ¢linki xastaliyin erkon diaqnostikast ilo yanasi sistematik tibbi
genetik maslohat tolob edon kontingentlorin formalagsmasina imkan verir. Erkon
molekulyar-genetk diagnostikanin totbiq olunmasi vo analizlorin naticalaring
asasan Xxastalors laktozasiz vo qalaktozasiz pahriz totbiq olunmusdur. Laktozasiz va
galaktozasiz pohrizdon 1 ay sonra hom dietaterapiya totbig olunan, hom
dietaterapiya totbig olunmayan, ham da xastalorlo toxminen eyni vaxtda dogulmus
usaqglardan qan analizi gotliriilmiis vo qanda qalaktozanin miqdart biokimyovi
analiz olunmusdur. Dietaterapiya totbiq edilon Xastolorin pshrizo miisbat reaksiya
verdiklori miisahido olunmusdur.
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BOYUK QAFQAZIN AZORBAYCAN ORAZISINDOKI
TORPAQ ARILARININ (Hymenoptera: Apidea, Andrenidae)
YUKSOKLIK QURSAQLARI UZRO YAYILMASI

Agar sozlar: torpaq arilari, entomofil bitkilor, biogeosenoz, andrenidlor,
kolletidlor, enerji, yiiksokiik qursaqlari, antoforlar, kserofit qursaqlar, zolagl arilar

Mogalods Boyiik Qafqazin Azarbaycan orazisinds torpaq arilarinin alp, subalp,
dag-meso, dag-¢col vo yarimsohra yiiksoklik qursaqglart iizro yayilmasi haqqinda
Molumat verilmisdir.

Mogaloda 5 yiiksaklik qursagina tesadif edilir: bura 2500 m-don yiiksokda
yerlogon yiiksok dagliq qursaga alp vo subalp ¢omonliklori, 1000-2500 m
hiindiirliiklards yerloson orta dagliq qursaqda dag mesolori vo daglig-¢olliiklar, togriban
200 m-dok hiindiirliiklordoki algaq dagliq qursaqda yarimsohralar aiddir.

Alp comanliklarinds comi 6 nov torpaq arisi geydes alinib. Nov miixtalifliyinin az
olmasi subyektiv vo obyektiv sabablorlo izah edilir. Subyektiv soboblor bu zonada
tadgiqat aparmagin ¢atinliyi tiziindon toplanmis materiallarin azligi, obyektiv sabablor
iSo Sart iglim soraiti, bitki Ortiiyiliniin digar zonalara nisbaton kasad olmasidir.

Subalp ¢omanliklorinds torpaq arilarinin faunasi daha zongindir: burada 10 cinsoa
monsub 40 nov torpaq arisi asgkar edilib, bitki Ortiiyii zongindir. Bu zonada 43 nov
torpaq arisi agkar edilmisdir.

Daglig-meso qursaginda 18 cinso aid 93 ndv torpaq arist agkar edilmigdir.
Arikimilarin an ¢ox yayildigi daghq — ¢ol qursagidir — burda 20 cinss mansub 159 név
yayillmisdir. Burada arikimilor daha ¢ox yazda zongin olur. Xaggicaklilorin
(Cruciferae) yaz ndvlari tizarinds oan ¢ox Andrena cinsinae mansub xirda névler miisaido
olunur.

Yarimsohralarda da ar1 novlorinin say1 ¢oxdur — 10 cinsa monsub 142 név. Bu
zonada arikimilarin zonginliyi erkon yazdan baslayaraq biitin yaz boyu miisahido
olunur.
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T.M.FOuycoes

PACINPOCTPAHEHHUE HABEMHBIX MYEJI (Hymenoptera:
Apidea, Andrenidae) HA BEJTNKOM KABKA3E
HA TEPPUTOPUU ASEPBAUIVKAHA

Knwouesvie cnosa: nazemmvie nuenvl, SHMOMOPUIbLHBIE pACTEHUSL, OUO2E0YEHO3,
AHOPEHUObI, KOJIeKMUBUODL, IHep2Usl, BbICOMHbIE NOSACA, AHMPOPOpbL, Kcepodummuvle
nosca, norocamoie nyejvl

B crarbe naHBl IOYBEHHBIX MYEIBI B BEPTHKAILHOM 30HE PACHPOCTPaHEHHBIX Ha
bonemom KaBkaze Ha Teppuropun Azepbaiimkana.

B cratee 5 BBICOT: ampmuiickue W CyOanmbIHIICKHE Jyra Ha BBICOTax Oolee
2500 M, ropHble Jeca M ropHo-ctenu Ha BbicoTax 1000-2500 M, momymycTHIHM Ha
MaJIbIX BeIcOTax 10 200 m.

Ha anpnmiickux nyrax 3aperucTpupoBaHO Bcero 6 BHUAOB HA3€MHBIX IMYE.
OTCyTCTBHE BHIIOBOTO pa3HOOOpa3us OOBACHAETCS KaK CyOBEKTHBHBIMH, TaK H
00beKTUBHBIMU TIpuunHaMu. CyObeKTHBHBIE TPUYMHBI — OTCYTCTBHE MarepHalia,
COOpaHHOTO Ha J3TOM YyYacTKe H3-3a CIIO)KHOCTH TPOBEACHHUS WCCIEIOBAHUN, a
OOBEKTUBHBIE TPUYMHBEI — CYpPOBble KIUMATHYECKHE YCIIOBHUS, OTCYTCTBHE
PacTUTENBFHOCTH IO CPAaBHEHUIO C APYTUMHU TEPPUTOPUIMH.

dayHa Ha3eMHBIX IMUYEN HA CyOaILITUACKUX JIyrax Ooraue: 3/1ech 00HapyxeHo 40
BHJIOB HAa3eMHBIX ITUel, OTHOCSmuXcs K 10 pomgaM, Goratas pacTHTEIBHOCTh. B 3T0it
30He 00HapyKeHO 43 BUIa HA3EMHBIX MMYEII.

B ropHo-necHoOl 30He 00Hapy»eHO 93 BHIa HA3EMHBIX ITYEJ, OTHOCSIIUXCS K
18 pomam. Camplii pacrpoCTpaHEHHBI TOPHBIM MacCHWB - ApWUKHMH, THe OOWTaeT
159 BumoB 20 pomoB. BecHoit muemoBomasl 3mech Oorade. BeceHHue BHIBI
kpectouBeTHbIX (Cruciferae) — 3T0 B OCHOBHOM MEJIKME BHUJIBI POjia AHJpEHa.

Uwicio BUIOB IMTYETT TAKXKE BEIMKO B MONYIYCTHIHAX — 142 BHa, OTHOCAIIHECS K
10 pogam. boraTcTBO IM4enOBOIOB B 3TOI 30HE HAOIIOAAETCS C paHHEW BECHBI JI0 BCei
BECHBI.

T.M.Yunusov

DISTRIBUTION OF LAND BEES (Hymenoptera: Apidea, Andrenidae)
IN THE GREAT CAUCASUS ON THE TERRITORY OF AZERBAIJAN

Keywords: land bees, entomophilic plants, biogeocenosis, andrenids, colletides,
energy, altitude belts, anthrophores, xerophytic belts, striped bees

In the paper the date on spreading of the grand bees in the vertical area in
Caucasus Major within the territory of Azerbaijan.

There are 5 altitudes in the article: alpine and subalpine meadows at altitudes
above 2500 m, mountain forests and mountain-steppes at altitudes of 1000-2500 m,
semi-deserts belong to the low mountain belt at altitudes up to about 200 m.
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Only 6 species of ground bees have been recorded in the Alpine meadows. The
lack of species diversity is explained by subjective and objective reasons. Subjective
reasons are the lack of material collected in this area due to the difficulty of conducting
research, and objective reasons are the harsh climatic conditions, the vegetation is
scarce compared to other zones.

The fauna ofground bees is richer in the subalpine meadows: 40 species of
ground bees belonging to 10 genera have been found here, and the vegetation is rich.
43 species of ground bees were found in this zone.

93 species of land bees belonging to 18 genera were found in the mountain-
forest zone. The most common place for Apoidea is mountainous - steppe zone - there
are 159 species of 20 genera. Here Apoidea is richer in the spring. Spring species of
cruciferous (Cruciferae) are mostly small species of the genus Andrena.

The number of bee species is also high in the semi-deserts - 142 species
belonging to 10 genera. The richness of Apoidea in this zone is observed from early
spring to the whole spring.

Giris

Entomofil bitkilorin tozlandirilmasinda bal arilar ilo birgs arikimilarin do
rolu  boyiikdir. Homginin arikimilor kond  tosarriifatt  bitkilarinin
tozlandirilmasinda da yaxindan istirak edirlor. Heyvandarlifin asas yem
bazasini togkil edon yoncanin (Grifolium) oksar névlari zolagli arilar (Bombus),
dodaqgigoklilor (Labiata) vo s. bitkilor arikimilor (Antrophora, Amegilla,
Bombus) torafindon tozlandirilir.

Biosenozlarda miihiim rola malik olmaqla yanasi, arikimilor
aqrosenozlarda da coxlu bitki novlorini tozlamaqla (glinobaxan, xosonbiil,
garayonca, xasa vo s.) boyiik oshomiyyato malikdir.

Material va metodika

Todqiqat iglori 2005-2016-c1 illordo Boyiik Qafqazin  Azorbaycan
orazisinds miixtolif biotoplarda vo yiiksoklik qursaqlarinda aparilmisdir.

Todqgigat zamani D.Panfilovun va Serensen-Cekanovskiyanin metod vo
iisullarindan istifadoe olunmusdur.

Yiiksoklik qursaqglari lizra arikimilorin yayilmasinin miigayisasi miiayysn
doracada onlarin abiotik vo biotik soraitinin oxsarligin1 vo ya fordliliyini agkar
etmays imkan verir.

Arikimilorin yiiksoklik qursaqlart ilizra yayilmasini miiayyan edoarkon
biitiin yaz, yay va payiz ugusu dovriindo miisahidalor aparilmigdir.

Naticalar va onlarin miizakirasi
Boylk Qafqazin Azordaycan orazisinds 5 yiiksoklik qursagi miiayyon
edilib; alp, subalp, dag-meso, dag-¢ol vo yarimsahra.
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Alp zonasi. Burada comi 6 ndv arikimi qeydo almib: Nomada
radoszkowski, Anthophora fulvitarsis, Ceratina chalcites, Bombus velox,
B.canus, B.alboluteus.

NoOv miixtalifliyinin az olmasi subyektiv vo obyektiv amillorlo izah
olunur. Subyektiv amillordon bu zonada gedis-golisin ¢atin olmasi,obyektiv
amillor iso alverisli iglim soraitinin az olmasi, bitki Ortiiyiiniin digar zonalara
nisbatan kasad olmasidir.

Subalp zonasi. Torpaq arilarinin faunasi bu zonada daha zongindir.
Burada 10 cinsa monsub 40 nov torpaq arist askar edilib: Panurgus dentipes,
Andrena hattorfiana, A.bicolor, A.cinereophila, A.wilkella, A.nitida, A.harvei,
Nomada lathburiana, N.oculata, N.radaszkowski, N.sybarita, Epeolus tarsata,
Habropoda tarsata, H.ronatula, Anthophora fulvitarsis, A.aestivalis, Ceratina
chalcites, C.callosa, C.cyanea, Xylocopa volga, Bombus alagesianus,
B.albolutens, B.alpigenus, B.brudmannicus, B.daghestanicus, B.eriophorus
caucasicus, B.georgicus, B.handlirschianus, B.hortonum, B.lucorum,
B.inlocosiewitri, B.niveatus, B.silvarum, B.tristis insipidus, B.velox,
B.vorticosus, Psithyrus barbutellus, P.bohemicus, P.Campestris. Bombus
alagesianus, B.brodmannicus, B.georgicus, B.velox yalmiz bu zonada rast
goalinirlar.

Dag-mesa zonasi. Bu zonanin torpaq arilari faunasi subalp zonasina
nisboton daha zongindir. Bunun ham obyektiv ham do subyektiv sabablori
vardir. Burada 18 ciso monsub 93 ndv torpaq arisi askar edilib: Andrena
humilis, A.taraxaci, A.labiata, A.alegans, A.nobilis, A.truncatilabrus,
A.bimaculata, A.carbonaria, A.proxima, A.cordialis, A.figurata, A.hacmorrhea,
A forsterella, A.flavipes, A.ovatula, A.morio, A.thoracica, A.fuscocalcarata,
A.atrotegularis, A.dersata, A.vetula, Uclitturga clavicarnis, Pamurgus dentipes,
P.labiatus, Nomada basalis, N.blepharipes, N.distinguenda, N.facilis, N.flava,
N.flavaguttata, N.femoralis, N.fucata, N.integra, N.mutica, N.sexfasciata,
N.sheppardona, N.stigma, Tetraloma acutanguta, T.dufoure, T.hungarica,
T.macroglossa, T.salicaria, T.spestabilis, T.vicina, Eucera cinerea, E.clypeta,
E.difficilis, E.pannonica, E.parvula, E.nigrilabris, E.nigrifacies, E.lonficornis,
E.interrupta, E.tuberculata, E.seminuda, Anthophora acervorum, A.aestivalis,
A fulvitarsis, A.parietina, A.tersa, Melecta armata, Ceratina acuta, C.callosa,
C.chalcites, C.cyanea, C.nigrolabiata, Xylocopa valga, X.violaceae, Bombus
alboluteus, B.argillaceus, B.armeniacus, B.brodmannicus, B.daghestanicus,
B.haemathurus, B.hortorum, B.hypnorum, B.jonellus, B.laesus, B.lucorum,
B.mlokosiewitzi, B.muscorum, B.rehbinderi, B.silvarum, B.soroensis,
B.terrestris, B.vorticosus, Psithyrus barbutellus, P.bohemicus, P.campestris,
P.quadricolor, P.sylvestris, P.vestalis.

Dag-¢6l zonasi. Dag-¢6l zonasi landsaft vo biotoplarin miixtolifliyi ilo
kaskin stiratdo digar zonalardan forglonir. Buna gora do burada an ¢ox torpaq
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arilarinin novlarina rast golinir. Bu zonada 20 cinsa mansub 159 név torpaq
aris1 yayilib: Andrena aeneiventris, A.proxima, A.tarsata, A.variabilis,
A laticeps, A.taraxaci, A.cinereaphila, A.subopaca, A.decipiens, A.florivaga,
A.collektiformis, A.nitidiuscnla, A.labialis, A.cordialis, A.nobilis, A.wilkella,
A.ovatula, A combinata, A.flavipes, A.thoracica, A.aviosa, A.humilis, A.sympyti,
A.labiata, A.truncatilabris, A.albopunctuta, A.pyropygia, A.fuscosa, A.tibialis,
A.carbonaria, A.minutula, A.nanaeformis, A.transitoria, A.distingnenda,
A.impunctata, Melitturga davicornis, Panurginus labiatus, Nomada basalis,
N.bispinosa, N.cruenta, N.distingnenda, N.dalii, N.ecarinata, N.facilis, N.flava,
N.flavoguttata, N.fucata, N.fulvicornis, N.furvoides, N.incisa, N.imperialis,
N.integra, N.lathburiana, N.montana, N.mutica, N.nobilis, N.oculata,
N.pallispinosa, N.rubricosa, N.sexfasciata, N.stigma, N.sybarita, N.obtisifrons,
N.transitoria, N.ronata, Tetralonia tricincta, T.hungarica, T.ruficollis,
T.alternans, T.dentata, T.graja, T.acutangula, T.ruficornis, T.dufourea,
T.scabiosae, T.vicina, T.nana, T.salicariae, T.spectabilis, T.velutina, Eucera
cinerea, E.parvula, E.pannonica, E.nigrilabris, E.nigrifacies, E.seminuda,
E.clypeata, E.tuberculata, E.difficilis, Habrapada tarsata, H.zonatula, Amegilla
albigena, A.garrula, A.nigricornis, A.salviae, A.velocissima, A.quadrifasciata,
Ammobatoides abdominalis, Pasites maculatus, Epedus tarsata, Paramegilla
gracilipes, Heliophila bimaculata, Biastes brevicarnis, Anthophora acervorum,
A.aestivalis, A.atricilla, A.cinerea, A.crinipes, A.dufourei, A.erschowi,
A fulvitarsis, A.parietina, A.personata, A.radosrkonskyi, A.robusta, A.tersa,
A.vernalis, A.crassipes, Melecta armata, M.luctuosa, Tyrens ramosus, Ceratina
chalcites, C.callosa, C.dallatorreana, C.acuta, C.cyanea, C chrysomalla,
C.nigrolabiata, C.nigroaenea, Xylocopa rufa, X.valga, X.violaceae, Bombus
alagesianus, B.albolutenus, B.argillaceus, B.armeniacus, B.brodmannicus,
B.daghestanicus, B.eriophorus, B.caucasicus, B.fragraus, B.haematurus,
B.hortorum, B.laesus, B.lucorum, B.mlokasiewitri, B.muscorum, B.rehbinderi,
B.simulatilis, B.silvarum, B.soroeusis, B.terrestris, B.tristis insipidus,
B.vorticosus, B.ronatus apicalis, B.subterraneus latreillellus, Psithyrus
quadricolor, P.moxillasus, P.vestalis, P.rupestris.

Yarimsahra zonasi. Bu zonada 10 cinso mansub 142 ndv torpaq arisi
askar edilib: Andrena variabilis, A.fiqurata, A.radoskowskyi, A.caspica,
A.cinereophila, A.aciculata, A.ornata, A.hystrix rufilata, A.decipiens,
A.combaella, A.florivaga, A.schcnki,  A.colletiformis,  A.nitidiuscula,
A.combusta, A.labialis, A.nobilis, A.ovatula, A.combinata, A.flavipes,
Aforsterella, A.chrysopyga, A.vetula, A.atrata, A.curiosa, A.labiata,
A.truncatilabris, A.tibialis, A.albopunctata, A.albopicta, A.pyropygia,
Afuscosa, A.cineraria, A.carbonaria, A.chersona, A.stoekhertella,
A.fuscocalcarata, A.saundersella, A.enslinella, A.varians, A.abbreviata
asychniyuki, A.nanula, A.pillichi, A.tenius, A.lathyri, A.limata, A.aliyevi,
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A.campanulae, A.lepida, A.bucephala, A.eximia, A.trimmerana, A.pallitarsis,
A.denticulata, A.barbilabris, A.panurgina, A.clarkella, Amitis rohengoferi,
A.eversmanni, A.crataegi, Nomada urgentipilosa, N.atroscutellaris, N.basalis,
N.bispinosa, N.bifasciata, N.crenulata, N.distingnenda, N.dalii, N.ecarinata,
N.flavoguttata, N.femoralis, N.fucata, N.fulvicarnis, N.furvoides, N.integra,
N.lathburiana, N.montana, N.moescleri, N.nobilis, N.oralis, N.pallispinosa,
N.pygidialis, N.rufipes, N.sexfasciata, N.succincta, N.transitoria, N.tenella,
N.trispinosa, N.verna, N.zonata, Tetralonia tricincta, T.ruficollis, T.dentata,
T.graja, T.vicina, T.spectabilis, Eucera cinerea, E.parvula, E.niyrilabris,
E.caspica, E.nigrifacies, E.seminuda, E.clypeata, E.longincornis,
E.tuberculata, E.melanostoma, E.nigriscens, Epeolus tarsata, Habropoda
tarsata, H.zonatula, Amegilla albigena, A.quadrifasciata, A.velocissima,
A.garrula, A.salviae, nigricornis, Paramegilla gracilipes, Ammobataides
abdominalis, Pasites maculatus, Anthophora atricilla, A.fulvitarsis, A.parietina,
A.acervorum, A.crinipes, A.aestivalis, A.ersehowi, A.cinerea, A.personata,
Melecta armata, luctuosa, Thyrens ramosus, Ceratina cucurbitinu, C.ehalcites,
C.callosa, C.dallatorrenana, C.loewi, C.acuta, C.nigroaenea, Xylocopa valga,
X.rufa.

Nov miixtolifliyi Andrena (61 ndv) vo onlarin yuva parazitlori olan
Nomada (30 név) cinslorinds miisaido olunur.Bu da ondan irali galir ki, bu
novlar erkon yazda vo yazda yarimsahra zonasinda zongin bitki Ortiiyliniin
cicoklarindan istifads edoarok yuva qurub nasillarini davam etmoays malikdirkor.

Alp ¢omoanliklori, subalp ¢amoanliklorindon forgli olarag, daha
miixtolifdirlor. Bu, asason, mikrorelyefin xiisusiyyatlori va yerli iqlim soraiti ilo
olagadardir. Alp ¢omoanliklorinin imumi xiisusiyyati istiliyin az olmasidir ki, bu
da qusa vaxtda glines radiasiyasinin giicli gorginliyi ilo avoz olunmasinin
noticasidir. Bu istiliyin qisa middatliyi arikimilor faunasina da tosir edir.
Burada comi 7 ndv torpaq arisi geyds alinib.

Subalp ¢amanliklorinin bitki ortiiylinds tstlinliiyii goxillik otlar togkil edir,
onlarin vegetasiyasi 2-3ay orzinds basa catir. ilin isti vaxtmin qisa olmasi biotik
miinasibatlorin gorginliyina sobab olur. Burada miixtaliflik bitkilorin ¢arpaz
tozlanmasinda rol oynayan Bombus cinsino monsub arilardir. Onlarin biokiitlosi
1.5-2kg/hek-a gatir, galan landsaftlarda iso 0.1kg/hek-dan ¢ox olmur. Burada
ekoloji sorait alverisli oldugu ii¢iin Bombus arilart digor arilarla vo ciiciilorlo
(Diptera vo Lepidoptera) birgs tozladirmasi naticasindsa entamofil bitkilorin
toxum produksiyasini tam tomin edir vo bununla ¢omoanliklarin strukturunu
qoruyub saxlayirlar. Comanliklor miixtolif ot novlarilo zongindir (100 ndvo
qoder 120m?), Anemone fasciata, Aconiyum, Veratrum, Heraklium noviari,
Dactylis glomerata, Lunla grandilosa, Betonica grandiflora, Trollius patulus,
Ligularia sibirica vo s. Qeyd etmok lazimdir ki, hoddindon artiq ev
heyvanlarinin otlamasi vo otlarin bigilmasi arilar1 ¢otin hala gotirib ¢ixarir.
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Ancaq alverigsiz torpaqlarin (sildirrmli yamaclar, qaya tstiindaki bitkilar) vo
yeyilmayan bitkilor (kuziniya, zimbartikan, qalgan, toppuztikan, gicitken va bir
coxlart) arikimilara komok edir. Bu, asasan, polilektlara aiddir, oligolektlora va
monolektlora tamamils aid deyil (bunlar bu vaxt sadaco olaraq biosenozlardan
"xaric" olurlar).

Miirokkabgicoklilorin tozlamasinda osas rolu olan Andrena cinsino
monsub arikimilordir. Dodaqgigaklilor, paxlalilar vo s. dorin ¢igakli bitkilarin
tozlanmasinda iso Anthophora, Eucera, Tetrolonia , Bombus cinslorina mansub
novlorin boylik rolu vardir. Yazda vo yaym ovvallorinds ¢ollordsa bitkilorin
riitubatlo tomin edilmasi vo yay aylarinda riitubatliliyin azlig1 bu ekosistemin
foaliyystindo xeyli movsimi doyiskenlik yaradir. Bitkilorin kceromorflulugu,
demoak olar ki, yalniz otlardan ibaratdir: Pulsatilla, Adonis, Hyachiutus, Orobus,
Anemone, Myosotis, Senecio, Ranunculus, Salvia, Tragopogon, Trifolium,
Chrysanthenum, Filipendula, Campanula, Echium, Delphinium, lakin bunlarin
sayr digor otlara nisbaton ¢ox deyil. Bitkilorin hesabina burada miixtolif
hosaratlar, o climlodon arikimilor yasayir. Yazda vo yayin avvalinds arikimilor
ticiin yiiksok hoyat soviyyasi saciyyavidir.

Quru ¢ollordo  biotanin  kompanentlorindo  6ziinii  biruzo veran
kseromorfluq vo bitkilorin yeraltt hissolorindo gida maddslorinin ehtiyati
saciyyoavidir. Bu ekosistemds torpaq ilo slagadar arikimilorin biomiixtalifliyi
movcuddur vo burada bitkilorin  toxum mohsuldarligi ancaq arikimilarin
tozlandirmasindan asilidir. Belo ki, (Zygophyllum fabago) Anthophora,
Amegilla, Paramegilla, Eucera, Tetraloniya cinslorino monsub névlordan,
zimbirtikan (Eryngium sp.) Andrena, Melitturga, Parmirgun, Parmrginus
cinslorina moansub, maryomnoxudu (Teucrium sp.), dovotikant (Alhagi
psendoalhagi), giilavar (Centaurea sp.), kasim (Cicorium sp.) va bir ¢ox névlor
Andrena, Eucera, Tetraloniya, Anthophora cinslorina monsub arilarla
tozlanirlar.

Meso qursaginda anemofil agaclar1 oldugu {¢iin torpaq arilarinin rolu
nisboton azdir (coks, qafqaz xurmasi istisna olmagla). Onlarin asas rolu
mesaalt1 agac-kol bitkilorinin (boylirtkon, ¢aytikani, mesogilasi, yemisan, alma,
armud) tozlanmasindan ibaratdir.

Dagliq kserofit landsaftlarinda (quru dag ¢ollari vo kserofit seyrok
mesalor) tozlayic ciiciilorin ohomiyyati ¢ox yiiksokdir. Otlarin, kollarin va bazi
agaclarin osas tozlayicilari mohs arikimilordir. Kserofit seyrok mesoalords
onlarin rolu xiisusilo miisahido olunur. Burada onlarin faaliyyati naticosinds on
¢ox toxum va meyva moahsulu amals galir. Bu arilardan birinci névbada 2-3 nov
Andrena, biitiin Anthophora ndévlari vo Bombus cinsinin novlari - Bombus
melanurus, Bombus armeniacus, Bombus fragrans aiddir. Xiisuson, piisto
(Pistacea vera) congalliklorinin tozlanmasinda onlarin boyiik rolu vardir.

Collara goldikds isa, arikimilar faunasinin on zongin olmasi bahar faslina
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diistir. Bu zaman bir ne¢a ¢igokloma aspekti miisahido olunur: yazdan avval-
Gagea, Draba, Veronica, Myosotis, Cerastium cinslorina monsub névlor
cicaklayir. Erkon yaz — Adonis, Tulipa, Iris cinslarina mansub noévler ¢igaklayir;
yazin ortast vo axirt — Carduus, Orobus, Anemone, Valeriana, Potentilla,
Paeonia, Caragana cinsloarina mansub noévlar ¢igak agir.

Collardo Andrena, Anthophora, Eucera, Tetralonia vo Bombus (az bir
hissasi) cinslorine monsub arikimilorin novlori biosenotik rol oynayir.
Xaggigaklilorin (Cruciferae) yaz névlori {izorinds an ¢ox Andrena cinsino
moansub xirda Slgiilii névler miisahids olunur. Yaya yaxin xaggigaklilor tozcuq
Vo siro monbayi kimi meydani miirokkabgigoklilors (Compositae), paxlalilara
(Leguminosae), dodaqgigoklilara (Labiata) va s. fasilalars aid bitkilors verir. Bu
proses, albatto, yarimsahra va dagatoyi zonadan yiiksokliya dogru gedir.
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QIZILQUSKIMILOR (FALCONIFORMES) DOSTOSINO MONSUB
NOVLORIN OYRONILMOSI VO QORUNMASININ
AKTUAL MOSOLOLORI

Acgar sézlar: yrtict quslar, név, ov quglari, antropogen amillar, tolafat, goruma

Mogaloda godim dovrlorden baglayaraq bu gilinadok insanin qizilquskimilara
olan miinasibati barado materiallarin tohlili vo sorhi verilmisdir. Qizilquskimilar
dostasine monsub novlerin, godim dovrlordon Azorbaycanin orazisindo yasayan
xalglarin madani, maddi vo monavi hoyatinda miithiim rol oynamiglar. XIX oasrdos
oveuluq teSarriifatlarinin yaradilmasi, tiifongle ov bu quslara olan miinasibati doyisdi.
Ov quslarinin saymin azalmasinda yirtict quslari “giinahkar” sayib onlari kiitlovi
sokildo mahv etmays basladilar. Noticada bir sira novlor yox oldu, bozilorinin say1
azaldi. Hazirda global miqyasda bu prosesin garsisini almaq {iglin tadbirlor hayata
kecirilir. Moagalodo Azorbaycanda da bu quslarin somoroli miihafizasi vo rasional
istifadosi tigiin aktual olan mosalolarin sorhi verilmisdir.

T.A.Kepumos, X.1III. Myxmapoes, I . X.I'acvimosa, JI. U.Axmeonu

AKTYAJIBHBIE BOITPOCHI U3YYEHUSA U OXPAHBI BUJ1OB,
NPUHAVIEKAIIUX K OTPAAY COKOJIMHBIX (FALCONIFORMES)

Knwuesvie cnosa: xuwmvie nmuysl, 6uU0bl, HNPOMBICIOGbIE NMUYDL
anmponozenuvle hakmopul, yovlib, 0OXpara

B craThe mpoBOMUTCS aHAIM3 M WHTEPIPETALUsT MaTepUaIoB 00 OTHOIICHUU
YeJI0BEKa K XMIHBIM NTHIAM C IPEBHEHIINX BPEMEH 10 HAIIMX AHEH. XUIIHbIC ITHIIBI
C JAPEBHUX BPEMEH WIPAIU Ba)XXKHYIO POJIb B KYJIbTYPHOM, MaTepHAIbHOW U AyXOBHOM
KU3HH HapOJIOB, NPOKUBAKIIUX Ha Tepputopun AsepOaitikana. B XIX Beke
CO3/IaHNE OXOTHHYBHMX XO3SIICTB, 0XOTa C PYXbSIMH HU3MEHWIM OTHOLIEHHE K 3THM
OTUIAM. XUIIHBIX TNTHLl COWIM «BUHOBHBIMH» B CHIDKEHUM YHCIECHHOCTH
MIPOMBICJIOBBIX IITUI[ M HayaJlM MX MAacCOBO YHUUYTOXaTb. B pe3yibTaTe psii BUAOB
HCYE3, @ YACIEHHOCTh HEKOTOPBIX YMEHbIIWIACh. B HacTosniee BpeMsl IPUHUMAKOTCS
MephI 10 HEJOMYLIEHUIO 3TOro IMpolecca B raodanbHoM Mmaciutabe. B cratee naercs
OCMBICJIGHHE BOIPOCOB, aKTyaJbHBIX IS 3(PPEeKTHBHON OXpaHbl M PaMOHAIHLHOTO
HCIIOJIb30BaHUS 3TUX NTHUI] B A3epOaiikane.
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THE ACTUAL ISSUES OF THE STUDY AND PROTECTION
OF THE SPECIES BELONGING TO THE FALCONIFORM
ORDER (FALCONIFORMES)

Keywords: birds of prey, species, game birds, anthropogenic factors, decline,
protection

The article analyzes and interprets materials on the relationship of man to birds
of prey from ancient times to the present day. Birds of prey have played an important
role in the cultural, material and spiritual life of the peoples living in Azerbaijan since
ancient times. In the 19th century, the creation of hunting farms, hunting with guns
changed the attitude towards these birds. Birds of prey were considered "guilty" of
reducing the number of game birds and began to destroy them en masse. As a result, a
number of species disappeared, and the number of some decreased. Currently,
measures are being taken to prevent this process on a global scale. The article provides
an understanding of issues relevant for the effective protection and rational use of these
birds in Azerbaijan.

Ornitologiyanin fundamental bdlmolorindon olan faunistikanin  asas
vazifalorindan biri do, global iglim dayisikliklarinin vo landsaftlarin antropogen
transformasiyasinin artdigr bir soraitdo qus populyasiyalarinin mévcud
vaziyyatini dyranmokdoan va tobistdo somorali miihafizalorina nail olmagdan
ibaratdir. Bu isa biomiixtolifliyin qorunmast baximindan miithiim ohomiyyot
kasb edir. Ciinki zoif todqiq edilmis orazilords ayri-ayri novlor haqqinda lazimi
molumatlarin olmamasi onlarin itirilmasina sobob ola bilar [1; 8]. Bu baximdan,
antropogen tasirloro nasilvermo gostoaricilorinin - pislogsmasi vo saylarinin
azalmasi ilo tez reaksiya veron qizilquskimilor (Falconiformes) dostasine
monsub novlor ekosistemlords itirilmasi daha real olan ekoloji gruplardan birini
toskil edir [9; 12].

Qeyd etmoliyik ki, Homo sapiensin tarix sshnasino ¢ixdigi dévrden
(b.e.a., 12-10 min avval) bu giinadok insanin qizilquskimilors miinasibati eyni
olmamigdir. Halo gadim dovrlordon bu quslar biitiin tiirkdilli, o climlodan
Azorbaycan oarazisindoaki xalglarin maddi, madani vo manavi hayatinda mithiim
rol oynamiglar. Bir ne¢o niimunays diqqet yetirok. Azarbaycan arazisinda
moskunlasan midiyalardan, hunlardan vo Xozorlordon baglayaraq sonraki
dovrlordo do qizilquslar (Falconidea) vo qirgilar (Accipitridae) fosiloloring aid
novlor heyvan vo qus ovunda istifado olunmuslar [3; 15]. O©zomatlilik,
moagrurlug, casurlug remzi kimi qizilquskimilor Atillanin qalxaninda, Cingizxan
naslinin tamgasinda (mohiir) vo tiirkdilli xalglarin bayraqglarinda, gerblarinds
tosvir edilmislor [5; 7] (Sokil 1).
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Yaxin sorq vo Orta Asiyada oldugu kimi, Azaorbaycanin orazisinds do
islamin gabulunadsk, zardiistlor dofn morasimlarinds qirgilar fasilosine mansub
lesyeyan korkoslordon istifade etmislor. Belo ki, zordiistlor 6lmiis adamin
cosadini “daxma” adlanan hiindiir das tikiliys qoyur vo casadin oti lesyeyan
quslar torafindon yeyildikdon sonra (torpagin, suyun murdarlanmamasi iigiin)
dofn olunurdu [3].

XVIII osrdon baglayaraq diinyanin oksor dlkolorinde (ABS, Ingiltars,
Almaniya, Fransa, Rusiya va S.) oveuluq tosarriifatlarinin toskili vo odlu silahla
qus ovu kiitlovi sokil aldi. Bir miiddstdon sonra ovguluq tesarriifatlarinda ov
quslarinin ehtiyati1 azaldi. Azalmaya sobabkar kimi qizilquskimilor gostorildi.
Quzilquskimilor ov quslarini tolof edon “ziyankar” quslar elan edilorak kiitlovi
suratda tolof edilirdi.

Oksar Olkalords bu quslarin tolof edilmasi dovlat proqramlari ¢argivasinda
hoyata kecirilirdi. Bu mogsadlo tobligat islori aparilir, yarislar kegirilir vo
“qaliblor” miikafatlandirilirdi. Kegmis SSRi-do tohvil verilon 1 ciit qus ayagi
tictin 2-3 rubl verilirdi.

Sokil 1. Midiya (1) va Atabaylar (2) déviatlarinin bayraglar. Ozbak xanin (Krim,
1312-1339) misdon basimus sikkasi (3). B.e.a.1V asra aid aski tiirk saka-skif tug
(bayraq) bashginda Tengri-Qartal ramzi (4), Tac-Heydari - quzilbas asilzadasi ov
qusu ilo (5), Qarabag xanlhiginin bayragindak: 2 bash qartal tasviri (6)
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Tokco 1962-Ci ildo SSRi-do (Moldaviya vo Qafgaz respublikalarini
¢ixmagq sarti ilo) 1 milyon 154 min qizilquskimilors monsub qus tolof edilmisdi.
Quzilquskimilor on miixtalif yollarla: yuvada, ugusda atoslo oldiiriiliir, yuvasi
dagidilir, talolarls tolof edilirdi (Sakil 2).

Sakil 2. Miixtalif vasitalorla talof edilmis quzilquskimilor

ABS-1n conub gorbinds 1940-1960-c1 illorde 20 mindon ¢ox qizilquskimi
mohv edilmisdi. Qazaxstanda Balxas bataqliq qunduzu (Ondatra zibethicus)
tosorriifatinda 1946-1960-c1 illords tolof edilmis quslarin sayr 108 mindon ¢ox
olmusdur [4].

Qizilquskimilorin kiitlavi tolof edilmasi gozlanilon naticoni vermadi, yani
oveuluq tosarriifatlarinda ov quslarinin say1 artmadi, aksina azaldi. Mahz hamin
dovrds tobistin miihafizasi problemlari “yirtici-qurban” mosalasinin ciddi elmi
osasda holl edilmasini 6n plana kegirdi. XX osrin ortalarinda Hollandiya,
Norveg, Ingiltoro, ABS, Polsa, SSRI (ke¢mis) vo Almaniya Demokratik
Respublikasinda (ADR) ornitologlar terofindon mioyyan edildi ki,
qizilquskimilerin ovladiglar1 quslarin pay1 ciizidir vo ov quslari ehtiyatinin comi
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2-3 faizini togkil edir. Todqiqat islorinin naticolori vo genis elmi diskusiyalar
stibut etdi ki, ov quslarinin saymnin azalmasi sababkar1 he¢ do qizilquskimilor
deyil [2; 4; 7; 11].

Miioyyon edildi ki, ov quslarinin saymin azalmasina plansiz, kiitlovi
sokildo ovlanmalari, ovguluq tosorriifatlarinin yerlosdiyi su-bataqliq sahalorinin
todricon azalmasi vo qurudulmasi osasli  surotdo tosir gostormisdir.
Quzilquskimilor iso tobii ekosistemlordo xasto vo zoif fordlori ovlamagla tobii
“sanitar” Kimi populyasiyalara saglamlasdiric1 tasir gostorir vo xastoliklorin
yayilmasini mohdudlasdirirlar [8; 9].

Quzilquskimilorin azalmasi, oveuluq tosorriifatlarinda ov quslarinin da
saymin azalmasina dolay1 yolla tosir gdsterir. Buna niimuno Kimi, ingiltora vo
Norvegdo asas oV quslarindan olan ag kokliyin (Lagopus lagopus) saymin
azalmasini misal gostormok olar. Miioyyon edilmisdir Ki, yirtict quslarin sayinin
azalmasi sababindon populyaiyada zsif, xasto ag kokliklorin do, yoni nasilverma
potensiali asag1 vo miixtalif xastaliklorin kegiricisi olan fordlorin sayr artmisdir.
Bu da epizotiyanin inkisafina vo avval-axir populyasiyada fordlorin sayimin
azalmasina gatirib ¢ixarmisdir [6; 7; 9].

Zooloq va ornitologlarin bu istiqgamatds apardiglar1 tadgiqat islori 6ziintin
miisbat noticasini gostordi. Beloki, oksor dlkalkards oldugu kKimi, 1964-cii ildo
kegmis SSRI-do, eloca do Azarbaycanda qizilquskimilorin ovlanmasi, tolalorla
tutulmasi, yuvalarinin dagidilmasi, balanin vo yumurtanin yuvadan gotiiriilmasi
gadagan edildi.

Lakin geyd edilmalidir ki, 150 ildon ¢ox bir miiddotdo davam edon
“genosid” qizilquskimilarin Azarbaycan arazisinds oldugu kimi, biitiin diinyada
da sayinin azalmasina, bir sira cografi orazilordo (Simali Amerika, Karpat vo
Alp daglari, Balkan, Pireney, Krim yarimadalar1 va d.) isa bazi névlarin yox
olmasina sobob oldu. Mosalon, Isvecroda saqqalli kerkasin (Gypaetus barbatus)
kokii kosildi, borqud (Aquila chrysaetos) nadir név oldu. Ingiltorads artiq
agquyruq doniz qartali (Haliaeetus albicilla) va boyiik qirg:i (Accipiter gentilis)
geydo alinmir. Almaniyada iso borqud yuvalamir. isvecdo qizilquslardan bir
nega ciitii (Falco rusticolus) qalib, qirgilar (Accipitridae) iss yox olmaqdadir.
Sahin qizilqusun (Falco peregrinus) XX asrin avvallarindon baslayaraq biitiin
Avropada say1 kaskin suratdo azalmaga baslamisdir [11; 12].

Hazirki XXI osrdo ohali artimi, insanin toSorriifat faaliyyatinin vo
urbanizasiyanin genislonmasi ornitofaunanin oksar névlarina, o ciimladon
qizilquskimilorin global miqyasda sayca azalmasina birbasa vo dolayist yolla
tosir gostorir. Miiayyan edilmisdir ki, geyd edilon sabablordon bu asrdo Simali
Amerikada quslarin saymin azalmasi 3 milyard ford toskil etmisdir ki, bunlarin
icarisinda sargokimilor dastasino (Passeriformes) monsub genis yayilmis
coxsaylt 19 nov do vardir. Qeyd edilir ki, iqlim doyisikliyi ilo alagodar, tokco
Simali Amerikada 604 qus noviiniin 389-u yox ola bilor. Homin proses
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diinyanin digor cografi arazilorinds do miisahids olunmaqdadir [11].

Azorbaycan Respublikasinin orazisinds qizilquskimilorin saymna tasir
edon osas limit amillori: yem bazalarinin mohdudlagmasi, dagliq zonalarda
turizm, istirahat markazlorinin, tikinti, okin, yol ¢okilisi islorinin genislonmasi,
yuvalamagq {i¢iin yararl olan agaclarin qirilmasi, yuvalarin dagidilmasi, balanin
yuvadan gotiiriiliib kicik heyvanxana vo restoranlarda saxlanilmalari, ovgular
torofindon qusa atos agilmasi (ov raqibi oldugu ii¢iin), miigavvalarinin
hazirlanmasi, elektrik xotlorinds tolofat vo nasilvermo yerindo malgara
otarilmasi, ot bigimi zamani yaranan narahat¢iliq (qusun sutkaliq fealligina
monfi tosir edir) kimi antropogen monsali amillordir. Qlobal vo lokal iglim
doyismolori Azorbaycan orazisinds bu quslara 6z tosirini isti havalarda bas
veran meso yanginlari zamani biruzo verir. Beloki, meso yanginlari zamani
osason dendrofil qizilquskimilor yuvalama vo yemlonmo sahoalarindon mahrum
olurlar.

Qeyd edok ki, limit amillori miixtalif monsali oldugundan ayri-ayri
cografi arazilordo, bolgalords 6ziinii forgli saviyyolorda: giiclii, zaif, qisa vo ya
uzun miiddatli, asan geyds alinib neytrallagdirila bilon, miisahido edilmayan vo
nov liglin daha tohliikali (populyasiyanin deqredasiyasi nazords tutulur) olan
formalarda biruzo verir. Mioyyan edilib ki, oksor qizilquskimilarin
populyasiyasina kimyavi maddalorin son 30 ildo monfi tosiri, “genosid”
dovriinds vurulan zarordon daha tohliikali olmusdur. Belo ki, akin, bag, meso
sahalorinds kimyavi maddslorin (daha ¢ox pestisidlarin) genis istifadosi (Balkan
yarimadasi 6lkalorinds, simali Qafqazda, Qazaxstanda va d.) ciiciilarin mahvina
sobob olur ki, naticads ciiciilorlo yemlonan névler yemsiz qalir. Eyni zamanda
digor yem obyektlorinin (xirda gomiricilor, baliglar, reptililor, amfibilor va s.)
kimyovi maddalorlo ¢irklonmasi qus orqanizminds, yumurtada toplanmasina vo
yekunda zohorlonmaya, nasilvermo gostaricilorinin pislosmasine, embrional
oliima sabab olur [11].

Qlobal miqyasda iqlimin yiiksalmasi iSa meso yanginlarinin va danizlarin
Soviyyesinin artmasina, quraq oarazilorin genislonmasina gotirib ¢ixarir. Naticodo
bir sira ndvlor miqrasiya yollarin1 doyisir, yeni yuvalama, qislama vo yemlonma
yerlorini axtarmaga mocbur olur. Miiasir metodlarla (radiotelemetriya, peyk
izlomasi) homin migrantlarin goxu miqrasiya yollarinda acligdan tolof olur vo
yaxudda ovvolki yasayis yerlorino qayitmirlar. Mahz geyd edilon soboblordon
Azorbaycan orazisino qislamaga, yuvalamaga golon bazi qizilquskimilor (¢ay
qaraqusu, adi ariyeyen, tiirkiistan qurgisi, tiikkliiayaq sar, uzunquyruq qartal, ¢ol
qartal1, boytik xall1 qartal, adi ilanyeyan, ¢dl leyi, Araliq donizi qizilqusu va d.)
Azorbaycan ornitofaunasinda nadir név olur vo yaxud da ciizi sayda qeydo
alinirlar.

Oksar qizilquskimilore monfi tasir edon digor bir amil urbanizasiya vo
tobii landsaftlarin antropogen tranformasiyasidir. Insanin intensiv sokildo
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monimsadiyi Vo zoologlarin “madoni landsaftlar” adlandirdigi  hamin
orazilordon gacan névlor yasayis yerlorini itirirlor. Belo ekoloji doyisiliklora
qizilquskimilar hassasdirlar vo ona nasilverma gostaricilorinin pislosmasi, say
dinamikalarinin azalmasi ilo tez reaksiya verirlor. Bels ki, ekoloji sorait siiratlo
doyisir vo ona adaptasiya olmaq iss uzun siiran prosesdir. Doyisdirilmis soraito
yalniz bozi novlor ciizi sayda (adi muymul, sahin qizilqus, qirg1) uygunlasib
sinantrop olur.

Yasadiglar1 miihitdo bas veran hor hansi bir doyisikliys daha hassas
olmalarma qizilquskimilarin 6zlarina moxsus bio-eko-etoloji xiisusiyyatlori do
miihiim tosir gostarir. Yani, ildo 1 dofo yuvalamalari, tobii inkubasiyalarinin 1-2
ay, balan1 yuvada baslonilmasinin 2-3 ay davam etmasi, yuva mohsuldarliginin
asagl -1-2 baladan (1 ciitiin verdiyi bala say1) ibarot olmasi, embrional vo
postembinal dovrds bala tolofatinin (yash bala kigiklori oldiirtir, zoif bala
yemlondirilmir ac qalib talof olur) bas vermosi bu quslarin nasilvermo
potensiallarinin he¢ do yiliksok olmadigini gostorir. Mohz zoaif nosilverms
gostaricilorina malik olan qizilquskimilor yasayis miihitlorindo bas veran ciizi
ekoloji doyisikliklora belo adaptasiya xiisusiyyatlorinin doyisilmasi vo yekunda
saylarimin azalmasi ilo reaksiya gostarirlor [8; 9; 12].

Yuxarida geyd edilon materiallardan goriindiiyii kimi, otraf miihito
antropogen tosirin artdigi hazirki dovrds, qizilquskimilor dostasine monsub
novlar tabii ekosistemlorin imumi slagolorinds itirilmasi daha real olan ekoloji
gruplardan birini toskil edir. Buna gorads, bu quslarin elmi miistovido
Oyranilmasi va populyasiyalarinin tobiotdo davamli inkisaflarina nail olunmasi
mosalosi hom global miqyasli problem kimi, hom do biomiixtalifliyin
gorunmasi baximindan miithiim shamiyyat kasb edir.

Vaziyyati noazoro alan Quslar1 Beynolxalqg Miidafia Surasinin XV
beynolxalq konfransinda (Hollandiya 1970 il) yirtict quslarin  somorali
miihafizalorinin asas miiddealar1 hazirlandi [3]. Ornitofaunanin ayrica dovlatin
orazisinds oldugu kimi, ham do dovlstlorin qarsiliqlt slagelori miistovisindo
somorali miihafizosinin vo rasional istifadasinin (ssasondo migqrasiya edon
novlor) miimkiin olmasi 6n plana keg¢irildi. Bu moagsadlo nadir, yox olmaq
tohliikasinds olan, manfi tosirloro hassas qus ndvlorinin, o ciimlodon yirtict
quslarin mithafizasini nazords tutan beynalxalg (Beynolxalq Tobioti Miihafizo
Ittifaginin  vo Avropanin Qirmizi Kitablar) vo dévletlorin milli Qirmizi
Kitablarina, homginin konvensiyalarin (Bonn, Bern, AEWA, Ramsar) vo sazisin
(CITEC) siyahilarma daxil edildi. Azorbaycan dévloti do homin névlori va
onlarin yasayis yerlorini 6z orazisindo miihafizo etmok mogsadilo sazis vo
konvensiyalart imzaladi. Azarbaycanin Qirmizi Kitabinin I noasrino (1989 il)
qizilquskimilar dostasine monsub 39 novdon 6-1 daxil edilmisdir. 2023-cii ildo
dorc olunacaq Il nasring iso 22 néviin daxil edilmasi nazards tutulmusdur. Bu
da 39 nov qizilquskimilorin 56,41%-ni vo Ill nosro daxil edilocok 79 qus
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noviiniin imumi sayinin 27,84%-ni toskil edir.

Qeyd edok ki, Azarbaycan Respublikasinda nadir vo tohliikads olan
novlorin qorunmasi strategiyasinin osasini 2 kateqoriyaya ayrilan baza
elementlori togkil edir.

1. Birinci kateqoriyani, nadir vo tohliikodo olan ndvlorin qorunmasinin
hiiquqi asaslarini tagkil edon ganunverici baza (ssas) elementlori toskil edir vo
gobul edilmis asagidaki ganunlar ¢argivasinds hayata kegirilib tonzimlanir:

“Heyvanlar alomi haqqinda Azarbaycan Respublikasinin Qanunu” (30.08.
1999).

“Ohalinin ekoloji tahsili vo maariflondirilmasi haqqinda”. 10.12.2002.

“Azarbaycan Respublikasinda ekoloji cohatdon dayaniqli sosial-igtisadi
inkisafa dair Milli Program”. 18.02.2003.

“Azarbaycan Respublikasinda bioloji miixtalifliyin qorunmasi vo davamli
istifadasina dair Milli Strategiya vo Foaliyyat Plan1”. 24.03.2006.

“Azaorbaycan Respublikasinda bioloji miixtalifliyin qorunmasina vo
davamli istifadosins dair 2017-2020-ci illor tigin Milli Strategiya”. 3.10.2016.

Qeyd edilon ganunlara goro heyvanlar alomi doévlet omlakidir vo bu
ganunlar nadir va tohliiko garsisinda olan novlarin somorali suratdo qorunmasi
Vo davamli istifadesi ligilin inventarizasiyalarmin kegirilmosini, tobii
ehtiyatlarinin  borpasini, genetik fondlarimin saxlanilmasint  vo  tokamiil
prosesinds yaranmis tabii yasayis komplekslorinin miihafizasi kimi tadbirlarin
hoyata kegirilmasini talob edir. Strategiyanin qeyd edilon asas baza elementlori
kompleks sokildo hayatin biitiin tagkili saviyyslorinds (ford, név, populyasiya
ekosistemin komponenti kimi) néviin prinsipial mithafizosini tomin edir.

2. Strategiyanin fakiiltativ (alavo) kateqoriyasini togkil edon elementlora
iSo asas baza elementlorinin somarsliliyini yiiksaldon vo optimallasdiran xiisusi
todbirlor vo ya mexanizmlor aiddir. Yoni, birinci kateqoriyani toskil edon
ganunverici baza elementlori néviin qorunmasina zomanat verir, problemlarin
halli iso fakiiltativ mexanizmlorin komokliyi ilo hoyata kegirilmolidir. Homin
fakiiltativ mexanizmlor agsagidakilardan ibaratdir.

Azorbaycan orazisindo quzilquskimilorin  toftisi vo davamli surotdo
monitorinqi aparilmadigindan onlarin  hazirki voziyysti barodo  kifayst
soviyyado molumatlar yoxdur. Bu baximdan onlarn bio - eko - etoloji
parametrlorinin kompleks sokildo 6ronilmasi asasinda ekoloji giymotlondirmo
konsepsiyasina ehtiyac yaranmisdir. Konsepsiya ilk ndvbodo Azorbaycan
orazisindo qizilquskimilora monsub ndvlorin zoocografi sahoalords toftiginin
hoyata kegirilmasini, nasil verdiklori yerlorin, koordinatlarinin miiayyan
olunmasini, landsaft - biotop uygunlagmalarini, trofik adaptasiyalarini, tobii
inkubasiyalarini, say dinamikalarini, o ciimlodon ndviin 6ziino, yuvalama
yerloring, nasilvermo gostaricilorine vo yemlonma soraitlorino tosir gostoran
limit amillorinin Gyranilmasini tolob edir. Moahz bels elmi-metodiki miistavido

134



QIZILQUSKIMILOR (FALCONIFORMES) DOSTOSINO MONSUB NOVLORIN ...

toplanan homin materiallar, planli vo davamli monitorinqlorin aparilmasi,
qizilquskimilora dair molumat-analiz sisteminin yaradilmasi vo Samorali
miihafizo proglamlarinin istifadssi ti¢iin baza rolunu oynamalidir.

Olkomizin sosial-iqtisadi  inkisafi ilo olagodar torpagq saholori
comiyyatlorin,  fermerlorin  istifadesine  verilir.  Homin  saholords
qizilquskimilorin yuvalar1 (agaclarda, diroklordo, torpaq tizerinds) yerlosir.
Buna goro do, yuvalarin yerlosdiyi sahalordo fermerlorin, sahibkarlarin,
comiyyatlorin tobioti miithafizo masuliyyatlori gqanunlarda gostarilmali vo ona
yerli icra, ekoloji, vo bolodiyys toskilatlar1 torafindon noazarot olunmalidir.
Yuvalarin yerlosdiyi agaclar koasilmomali, bi¢gimdan sonra gosdon zomi
sahalarinds yanginlar toradilmomali, elektrik diraklorinda tomir, rongloma islori
coxalma basa c¢atdigdan sonra aparilmali vo nosilverms doévriindo hamin
obyektlarin yerlosdiyi biotoplar tabiat abidasi kimi qorunmalidir.

Qiuzilquskimilorin ~ populyasiyalarinin ~ bioloji ~ parametrlorine  vo
degredasiya (tonazziil) saviyyasine trofik sorait miithiim tosir gostarir. Buna gora
do, yemo tolobatin artdigi noasilvermo dovriindo ehtiyac yarandiqda baytar-
sanitar sortlor nozoro alinmagqla tobiotdo olave yem verilmosi biotexniki {isul
kimi miihafiza todbirlorinds istifade olunmalidir.

Quzilquskimilorin - somoararali miihafizalorine nail olmag moagsadils,
onlarin qorunmasinin vacibliyi vo ohamiyyatlori genis toblig edilmali, bu
proseslarda ictimaiyyatin istiraki tomin olunmalidir.

Beynolxalq  toskilatlarin  (BirdLife, NABU, WWF vo D)
qizilquskimilarain limit amillorina, miqrasiyalarina, yuvalama vo qislamalarina
dair hoyata kegirdiyi layihalorin Azorbaycan orazisindo do praktiki todbigi
tomin edilmolidir. Beynolxalg konvensiyalara imza atmis Azorbaycan
Respublikasinin bela layihalords istiraki, 6lkamizin beynslxalq saviyyads nadir
Vo tohliikods olan ndvlorin miihafizasi proseslorina biokonservasiyasina (lat.
uzunmiiddotli miihafizo demakdir) yardim eds bilor.
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AZORBAYCANDA YAYILMIS SULEYSININ GLIS GLIS CASPICUS
SATUNIN, 1905 VO G.G.ORIENTALIS NEHRING, 1902
YARIMNOVLORININ KARIOLOJi VO EKOLOJI XUSUSIYYOTLORI
(RODENTIA, MAMMALIA)

Acgar sozlar: siileysin, xromosom, kariotip, metasentrik, akrosentrik, diploid
xromosom sayi, xromosom siyinlarinin sayi, Béyiik Qafqaz, Talis daglar

Azaorbaycan orazisinds siileysinlorin iki yarimnoviinin (G. g. orientalis
Nehring, 1902 vo G. g. caspicus Satunin, 1906 ) kariotiplori vo ekoloji parametrlori
oyronilmisdir. Boylik Qafqazda G. g. orientalis Nehring, 1902, diger yarimndv iso
Lonkoran Tobii Vilayotindo qlobal arealdan tocrid olunmus sokildo yayilmigdir.
Yarimnovlor yalniz morfoloji olamatlorino gora deyil, ham do sitogenetik vo bozi
ekoloji xiisusiyyatlori ilo do bir-birindon forglonirlor. Boyiikk Qafqazda yayilmis
yarimndviin xromosom sayl (2n=62) vo xromosom ¢iyinlorinin sayr (NF=124)
miloyyon olunmusdur. Sitogenetik todgigatlar naticasindo hor iki yarimnoviin
kariotiplari meta-, submeta- va akrosenterik quruluslu xromosomlarin sayina géra digar
olkalorda oyronilmis kariotiplordon forglonirlor. Qlobal arealindan tocrid soraitindo
yayilmig G. g. caspicus yarimndviiniin kariotipinds iki ciit xromosomda (kariotipdo 22
Vo 25 ciit xromosomlar) fargler askar olundugu ii¢iin onlarin xromosomlarinin ¢iyin
say1 (NF=120) azalmigdir.

Bu yarimnovlar bazi ekoloji parametrlora gora do forglonirlor. Aktiv dévr va
qis yuxusuna getma G. ¢. caspicus yarimnoviinda aktiv dovr daha tiziin, yuxu dovrii
daha qisadir. Yem rasionunda, ¢oxalmasinda clizt forglor miisahido olunur.
Yarimnovlorin statuslarinin daha dagiglosdirmasi tiglin molekulyar-genetik todgigatlara
ehtiyac vardir.

3.K.Ackepoe

KAPUOJIOTMYECKUE U DKOJIOT'MYECKUE OCOBEHHOCTH
OBHUTAIOUINX B A3EPBAV’)KAHE ITOJIBUJOB MOJTUYKA GLIS GLIS
CASPICUS SATUNIN, 1905 U G.G.ORIENTALIS NEHRING, 1902
(RODENTIA, MAMMALIA)

Knrouesvie cnosa: HOJ4Y0K, XpomMocomwvl, Kapuomun, memayeHmpuxu,

AKPOYEHMPUKU, OUNIOUOHOE YUCIO XPOMOCOM, HUCIO Haey Xpomocom, bonvuoii
Kasxkas, copvl Tanvuua
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Ha tepputopun AsepOaiimkana W3y4eHB KapHOTHIBI W OSKOJIOTHYECKHE
ocoOeHHOCTH IBYX moaBua0B moaukoB (G. g. orientalis Nehring, 1902 u G. g. caspicus
Satunin, 1906). G. g. orientalis Nehring, 1902 pacnpoctpanen na bonbiiom Kagkase, a
Ipyroi moaBunoB obutaet B Jlenkopanckoii [Ipupoanoit O6nacTu H30IUPOBAHHO OT
rio0anpHOrO apeana Buia. [lonBuapl OTIMUYAOTCA HE TOJIBKO MOP(OIOTHUECKUMH, HO
U LUTOTEHETUYECKUMH U HEKOTOPHIMH 3KOJOTMYECKMMHU IpH3HaKaMu. JuIiouaHoe
YHCII0 XPOMOCOM IpeACcTaBuTeNel moasuaa, oouratomero Ha bonpmom Kaskaze (2n =
62) u urcio xpomocoMHBIX Twied (NF = 124). Hamy rmuToreHeTHIecKue NCCIeT0BaHUS
BBISIBUJIM OTJIMYME KAapUOTHUIIOB OOOMX MOJBHIOB OT KAPHOTHIIOB BHJA, U3YUYEHHBIX B
JIpYyTUX CTpaHax MO YUCIy MeTa-, cyOMeTa- M aKpOLUEHTPHUYECKHX XpOMOcoM. B
KapUOTHUIIaX M30JIMPOBAHHOTO OT Ti100anbpHOro apeana mojsuaa G. g. caspicus 4mcio
xpoMocoMHBIX Tuted ymenbmaeTrcss (NF=120) 3a cyer BBIABIEHHBIX IBYX Iap
AKPOLIEHTPUYECKUX XPOMOCOM (22-1 U 25-4 mapsl).

OTH  TOABHABI  OTAMYAIOTCS  TaKke  HEKOTOPHIMH  DKOJOTHYECKUMHU
ocobeHHOCTAMH. Y momBuna G. g. caspicus, MEpUOA CISIYKH CPaBHUTEIFHO KOPOTKHIA.
Ectp HEOOMbIIME OTANYMS B pallMOHE U pa3MHOXeHHU. [ 0ojee JeTaabHOro yTOUHEHHS
craryca NoABUJIOB HEOOXOTMMBI MOJIEKY ISIPHO-TEHETUUECKUE CCIICJOBAHUSL.

E.K.Askerov

KARYOLOGICAL AND ECOLOGICAL FEATURES OF THE SUBSPECIES
GLIS GLIS CASPICUS SATUNIN, 1905 AND G.G.ORIENTALIS NEHRING,
1902 (RODENTIA, MAMMALLIA) LIVING IN AZERBAIJAN

Keywords: dormouse, chromosomes, karyotype, metacentric, acrocentric,
diploid number of chromosomes, number of chromosome arms, Greater Caucasus,
Talysh Mountains

Karytypes and ecological parameters of two subspecies of the Edible dormouse
(G. g. orientalis Nehring, 1902 and G. g. caspicus Satunin, 1906) have been studied in
Azerbaijan. G. g. orientalis is distributed along the Greater Caucasus, and the other
subspecies inhabits the Lankaran natural province izolated from the global range.
These two subspecies were distinguished not only by their morphological, but also by
cytogenetic and some ecological characters. The diploid number of chromosomes in
karyotypes of animals from the Greater Caucasus is 2n = 62 and the number of
chromosome arms (NF = 124). Our cytogenetic studies show that the karyotypes of
both subspecies from Azerbaijan differ from the karyotypes of the Edible dormouse in
other countries in the number of chromosomes with meta-, submeta- and acrocentric
structure. The number of chromosome arms decreased (NF = 120) in karyotypes of
animals from the isolated population of G. g. caspicus due to differences in two pairs
of chromosomes (22 and 25 pairs of chromosomes in the karyotype), but the diploid
number of the chromosomes is the same (2n = 62).

These subspecies have also somme differences in some ecological parameters.
The hibernation period of animals from G. g. caspicus is relatively shorter. There are
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slight differences in diet and reproduction. The molecular-genetic studies are needed to
define more precisely the status of both subspecies.

Giris

Siileysin genis areala malikdir. Areal daxilindo onun bir ne¢s tocrid olunmus
orazilori vardir [9]. Siileysin Azarbaycan orazisinds do genis yayillmis névlordan
biridir. Belo hesab edilir ki, Azarbaycan orazisinds siileysinin iki yarmnovii
yayilmigdir. Onlar bir-birindon morfoloji slamatlorine gora farglanirlor. Bu
yarimndvlardan biri Lankaran vilaystinds yayilmis va digar siileysinlordon tacrid
olunmusdur. Siileysinlor Azorbaycanin  Qarabag orazisindo daha yaxsi
Oyronilmisdir [1]. 1966-c1 ildon sonraki dévrds siileysinlo bagli burada todgigat
aparilmamusdir. Azorbaycamin digor orazilorinds onun ekologiyast haqqinda
molumatlar azdir. Yeni metodlarin (sitogenetik) totbiqi onlarin sistematikasinin
dogiglosmasine imkan yarada bilor. Orlov vo Bulatova [2] siileysinin kariotipinda
yalniz diploid xromosom saymi (2n=62) Vo xromosom ¢iyinlorinin sayini
(NF=120) gostarirlor. Xromosomlarin hamisi iki¢iyinlidir. Bu noviin kariotipi bir
nego todqiqatc torafindon analiz edilmisdir: Siileysinin kariotipi Zima et al. [3],
Tiirkiyanin simal hissasindon Dogramagi, Tez, [4], conubi Italiya [5], Tiirkiyaden
Sokaroglu va Atli Sokar oglu [6] va [7] dyranilmisdir.

Azorbaycan orazisindo Qarabag orazisini [1] ¢ixmaq sortilo onlarin
ekologiyas1 haqqinda molumatlar azdir vo 0 molumatlar iss 60 il avvalo aiddir.
Siileysinlorin yeni metodlarla dyronilmasina va ekoloji xiisusiyyatlorinin miiasir
vaziyyatinin miiayyan edilmasins zarurat yaranmsdir.

Moagalo yeni ekoloji vaziyystds siileysinlorin ekologiyasimin vo sitogenetik
xiisusiyyatlorinin 6yranilmasina hosr olunmusdur.

Material va metodlar

Moagqalonin yazilmasi {igiin ekspedisiyalar zamani toplanmig materiallardan
Vo Kkolleksiya materiallarindan istifado edilmigdir. Gomiricilor tutulmasinda
diritutan tolalordon istifads edilmisdir. Diritutan talolor yerin relyefindon asili
olaraq diiz xott tizro 5 metrdon bir vo bazon 5-10 metrdon bir diziilmiisdiir.
Yarimnovlora aid olan fordlorin toyini osasan morfoloji (eksteryer vo kranoloji)
metodlar asasinda aparilmigdir [9]. Metafaza 16vhalarinin alds edilmasinds Ford va
Hamerton [8] metodundan istifado edilmisdir.

Naticalar va onlarin miizakirasi
Siileysinin Arealmin qorb hissosi Kegmis SSRI-nin sorhodi ilo Dnepr
arasinda, sorqdo iso Volgaya odor saxolonmis sokildo yayilmis, lakin
Volgaboyunda Samaraya godoar malumdur. Har iki arazi fasilalorlo Dnepr va Don
orazisinds birlosir. Arealin conubi tocrid olunmus Talis daglarinda qurtarir [9].
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Conub va dag formalari simal vo diizonlik formalarindan iridir vo ham do
qusaquyruqgludur. Qafqaz niimayandalori Sarqi Avropa fardlorine nisboton Balkan
fordlorino daha yaxindir. 10-dan ¢ox yarimndvii malumdur. Onlardan  kegmis
SSRI arazisinds 3-4-na rast galinir [9].

Nominativ yarmnévii (G. g. glis, L., 1766) kegmis SSRi-nin Avropa
hissasindo vo Maldovanin dagliq orazilorinds yayilmisdir. Qafqazda iso 2
yarimnoviin yayildigi gostarilir: 1. G. g. orientalis Nehring, 1902 - Kegmis SSRi-
nin sorq formasinda iri olmasi vo quyrugunun qisa olmast ilo farglonir. Badanin
yuxart hissasi gahvayi rongdadir. Almaciq qovsii zeif inkisaf etmisdir. Qafgazin
conub-sarq hissasindon basqa Qafgaz barzoxinds yayilmisdir.

G. g. caspicus Satunin, 1906 avvalki ilo oxsar olsa da rongi tiinddiir vo
quyrugu qsadir. Koallonin burun sébasinin kiitlali olmasi xarakterikdir vo burun
¢ixintisinin arxasina yuxart ¢anaya dogru yonalmisdir. Conubi Qafqazin ¢onub-
sorq, Iranin simal-gorb hissasinds yayilmisdir [9].

Boyiik Qafqazin Samaxi rayonundan oldo edilmis siileysinin (G. g.
orientalis) kariotipi. Bu orazids siileysinlorin kariotipinds autosom xromosomlarin
hamust ikigiyinlidir vo Glgiilorina gora azalan sira amalo gatirir. 30 ciit autosom
xromosomlarmdan tagriban 20 ciito yaxin iri, orta vo kigik ol¢iilii metasentrik, 10
ciito yaxin iri, orta vo kicik ol¢iilii submetasentrik xromosomlar geydo alinir. X-
xromosom kariotipdo on iri xromosomdur. Y-xromosom Kariotipdo on kigik
xromosomdur. Y-Xromosom an kigik xromosom olub noqtovari qurulusa malikdir.
Y-xromosomun morfologiyasim1 miiayyan etmok ¢otinlik yaradir. Bu fardlords
diploid xromosom say1 2n = 62, NF = 124-dir (Sakil 1).

A8 42 B3 B0 A8 Rx
1 2 3 4 5 6
B8 B0 X% 53 NE =3

7 8 9 10 11 12
BN BEX @g¥ By 22 nux
13 14 15 16 17 18

ER ¥k mx Xmx uw =
19 20 21 22 23 24
EE AN xx img ¥X we ‘ o
25 26 27 28 29 30 X Y

Sakil 1. Siileysinin (G. g. orientalis) kariotipi. Adi rang. Samaxi rayonu
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Astara rayonundan (Lonkaran tobii vilayati) aldo olunmus siileysinlarin kariotipdo
30 ciit autosom xromosomlarindan 12-13 ciitii iri, orta, kigik metasentrik qurulusa, 15-16
clit xromosom iri, orta vo kicik Ol¢iili submetasentrik qurulusa, 2 ciit xromosom
akrosentrik qurulusa malikdir. X-xromosom kariotipds on iri xromosomdur. X-xromosom
kariotipdo on iri xromosomdur. Y-xromosom Kariotipdo on ki¢ik xromosomdur. Y-
xromosom on ki¢ik xromosom olub ndqtovari qurulusa malikdir. Y-Xromosomun
morfologiyasimt miioyyan etmok ¢otinlik yaradir. Bu fordlorin diploid xromosom say1
2n = 62, NF* = 116-dir (Sokil 2).

R KA A KR ax g
B0 hA& XA xx am
BR AXx xni AP Ax 2a

13 14 15 16 17
Ra e oy ®Hh 2 an
19 20 21 22 23 '
® 5. B0 wh L W e “ .
26 27 28 29 0y y

Sakil 2. Siileysinin (G. g. caspicus) kariotipi. Adi rong. Astara rayonu

Samax1 (Boyiik Qafqaz Tobii Vilayati) vo Astara rayonundan (Lankaran
Tobii Vilayati) alds edilmis siileysinin iki kariotip formasi askar edilmisdir: Samaxi
rayonundan (Boyik Qafgaz) tutulmus siileysinlorin kariotipdo autosom
xromosomlarm hamisi ikigiyinlidir v 6lgiilorine goro azalan sira omalo gotirir. Bu
fordlordo diploid xromosom say1 2n = 62, NF* =120, NF=124-dir. X-xromosom iri
xromosomlardan biridir. Y-xromosom kariotipda an kigik xromosomdur (Sokil 1).
Astara rayonundan (Lonkoran tobii vilayoti) oldo olunmus siileysinlorin
kariotipinds autosom xromosomlardan 2 ciitii istisna olmagla qalan xromosomlarin
hamust ikigiyinlidir. Bu fordlorin diploid xromosom say1 2n = 62, NF* = 116,
NF=120-dur.
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Cadval 1
Miixtolif arazilordan Gyronilmiy siileysinin sitogenetik xarakteri
Todgiqgat Xromosom Auosom xromosom ciitlori Cinsl
Say1 (2n), xromosomlar
Miolliflor | 2PAIIS |
dovlotlorin | Y™ SAYL 1 Meta- | Submeta- | Subtelo-| Akro- | X-xro- | Y-xro-
orazilori (NF) sentrik | sentrik | sentrik | sentrik | mosom | mosom
Orlov, - 62, 124 - - - - Sub- on
Bulatova, meta- | kigik
1983 sentrik | element
Zima, 1987 62,124 17 11 2 -
Dogramag, | Tiirkiyo 62.124 28 2 - - oniri | Akro-
Tez, sentrik
1991
Civitelli, |Italiya 62, 124 28 2 - - oniri | Akro-
M.V etal., sentrik
1995
Sekeroglu | Tiirkiyo 62,124 17 11 2 - oniri | Akro-
Vo sentrik
Atli Cokear
oglu,
2011
M. Gilan (iran) |62, 124 17 11 2 - oniri | Akro-
Gharkhloo sentrik
2021
Bizim Samaxi1 62,124 20 10 - - oniri | Nogte-
natico (Azor Subtelo | vari
baycan)
Bizim Astara (Azar | 62,120 12-13 |15-16 - 2 oniri | Noqte-
natica baycan subtelo | vari

Codvaldon goriindiiyii kimi, Samaxi rayonundan tutulmus G. g. orientalis
Nehring, 1902 yarimnoviino daxil olan fordlorin karotipinds xromosom sayi
2n=62, xromosom ¢iyinlorinin sayr NF=124 olmagla digor regiondan olan
sileysinlorin ~ Kariotipino  uygundur, lakin metasentrik, submetasentrik
xromosomlarm sayma gora farglonirlor. Samaxi rayonunun fardlorinin kariotipinda
subtelosentrik xromosomlar geyds alinmir. Lankoran tobii Vilaystindon tutulmus
fordlor basqa bir yarimnova G. g. caspicus Satunin, 1906 aiddir. I.M.Qromov vo
M.A.Yerbayevanin [9] gostordiyino goro Lonkoran fordlori digor orazilorin
stileysinlarindan tacrid olunmus sokilds yasayirlar. Goriintir ki, tacridin naticasinda
bunlarin kariotipi forqli xiisusiyyatloro malik olmusdur. Cadvaldon goriindiiyii kimi
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bu yarimnovdo metasentrik, submetasentrik xromosomlarin say1 digar orazidon
Oyranilmis fordlorin kariotipindaki meta- vo submetasentriklorin sayimdan forglonir
Vo Lankaranda yayilmis siileysinlarin kariotipinds iki ciit xromosom (kariotipdo 22
Vo 25 ciit) aydin sokildos akrosentrik qurulusa malikdir.

Siileysinlorin ekoloji xiisusiyyatlori

Boyiikk Qafqaz vo Lonkoran Tobii Vilayatlorinin siileysinlori yalniz
morfoloji slamotlorine (yarimnév soaviyyasinds) gora deyil, karioloji farglorlo
yanast hom da bazi ekoloji xiisusiyyatlori ilo do farglonirlor.

Qidalanmasi. Siileysinlor yasadiglart biitiin orazilordo meso Vo bag
tosarriifatlarina ciddi ziyan vurur. S.S. Danaurova va b. [10] hesablamalara gora bir
siileysin sutka arzindo 55 armud yeyarok foal oldugu yay-payiz miiddstinds orta
hesabla 4125 armud yeyir, imumilikdo 33 kg armud tolof edir. Todqiqatcilarin
miigahidolari gostarirlor ki, onlar ¢oxlu miqdarda armud, alma, alga, gavali, tiziim,
findiq, palid, sabalid, fistiq meyvalori ilo gidalanir. Adi siileysin yunan qozunun
meyvalarini havaslo yeyir. X.M.Olokbarovun [1] todgiqgatlar1 gostorir Ki, Qarabag
orazisindon oalds edilmis gofas soraitindo saxlanilan vo tobistdo yasayan siileysinlor
yunan gozunun kal va yetismis qoz meyvalori ila gidalanmur.

V.Q.Heptner [12] gostarir ki, siileysinlor kannibaldir. X.M.Olokbarovun [1]
tobiatdo miisahidalori va gafas soraitinds bir gafasds saxladigi 10 fardin heg birindo
kannibalizm miisahido etmomisdir. Torafimizdon Lonkoran vilaystindon oldo
edilmis stileysinlor laboratoriyada bir gofasde saxlamilmig lakin kannibalizm
miisahido edilmoyib. Onlar dinc heyvalara aiddir. Bizim aldigimiz naticolor
X.M.Olokbarovun [1] aldigi naticalori tasdiq etmisdir. Tarafimizdon Lonkaran tobii
vilayatindon aldo edilmis gofas soraitinds saxlanilan, G. g. caspicus Satunin, 1906
yarimnoviing aid olan siileysinlor qoz meyvalari ilo gidalandirilmigdir. Lonkoran
tobii vilayatinds tobiotdo aparilan miigahidolor gostordi ki, siileysinlor qoz baglarina
ciddi zorar vuraraq qoz plantasiyalarmin mohsuldarliginin ciddi surstdo azalmasina
sobab olur [11].

Aktivliyi. Qafqaz Dovlst Qorugunda oktyabrin ortalarinda heg bir siileysin
geyds alinmur. Siileysinlor yasdan asili olaraq miixtolif vaxtlarda qis yuxusuna
gedirlor. Todgiqatlar gostorir ki, yash fordlor cavan fordlors nishston daha tez qis
yuxusuna gedirlor. Yuxuya getmoazdon ovval onlarda dori altinda piy qati toplanir.
Piy gat1 yuxuya getmoa vaxtinin gostoricisi ola bilor. Piy gati yash fordlordo daha tez
toplandigi tiglin bu fordlor daha tez qis yuxusuna gedir. X.M.Olokbarov [1] gostorir
ki, Azorbaycanmn conub-gorb hissssindo sentyabr ayimin ikinci dekadasinin
baslangicinda axirinct alds edilmis yash siileysinlor qis yuxusuna hazirlasirlar.
Onlart yardiqda dorialti piy qatininda daha ¢ox piy olmusdur. Siileysin bozi
momoalilor kimi qis yuxusuna gedir [9; 12] vo digor mamalilor kimi ayiq sokildo
yataraq anabioz vaziyystinds olmur. M.V. Sidlovskinin fikrinco Conubi Qafgazda
onlar may-sentyabr aylari aktiv hoyat kegirirlor. Qalan vaxtlarda onlar qis
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yuxusunda olurlar. Bazi tadgigat¢ilarin malumatina gora [14] Lonkoaran vilaystindo
qis yuxusu sentyabrin 15-don baslayir, 10-15 noyabrda kiitlovi qis yuxusu geydo
alinir. Qis yuxusuna getmoklo slagodar olarag bizim aldigimiz naticalor onlarin
molumatlarina uygundur. Lonkoran tobii vilaystinds Samaxi rayonundan forgli
olarag may-noyabr aylarinda aktivlik miisahido olunur. Aktivlik vaxtmin gox
olmasi iglim saraitinin halo oktyabr aymnda siileysinlor tigiin alverisli olmasi vo gida
bollugu ilo slagadar ola bilor. Torafimizdon tadgiq edilon Samaxi1 rayonunda néviin
azsayl oldugu miioyyan olunmusdur. 1998-ci ilds sentyabrin axir1 oktyabr aymin
birinci dekadasinda Astara rayonunda onlar kiitlovi sokildo aktiv olaraq qoz
mesolorino kiitlovi ziyan vurmuslar [11]. Astara rayonunda, Xa¢maz rayonunun
diizonlik hissasinds bu heyvanlarin asason axsam vo toranliqgda aktiv oldugunu
miisahido etmoak olur.

Coxalmasi. Cinsi aktivlik dovrii yazda qis yuxusundan ayildigdan sonra
baglanir. Bu miiddoatlor dayiskondir vo arealdan asilidir. Bogazliq dovrii 30-40 giin
cakir, 1-10 bala verir. X.M.Olokbarov [1] Qarabag arazisinds siileysinlarin ilds iki
dofo bala vermasi miimkiinliiyiinii qeyd etmisdir. Onun apardigi todgigatlar
gostarmisdir ki, siileysinin balaliginda 3-8 arasi embrion ola bilor. Orta hesabla
embrionun saytr 6,2-dir. Samaxi rayonundan oldo edilmis siileysin fordlorinds
coxalmaya aid olan molumatlar Azorbaycanin conub-gorb hissasinds alinmis
molumatlara yaximndir. Lakin siileysinlor burada ildo bir dofo bala verir. Astara
rayonunda 1998-ci ilds kiitlovi ¢oxalmasi onlarin hamin ilds iki dofs bala vermasi
haqqinda malumatlar X.M.9lokbarovun [1] fikirlorino uygun galir.

Mohdudlasdiric1  amillar.  Siileysinlorin  tobii  diismoanlori  momoali
heyvanlardan: Meso dolosi (Martes martes), Adi golincik (Mustela nivalis),
Qamigliq pisiyi (Felis chaus), Mesa pisiyi (F.silvestris), yirtict quslarin kigik
niimayondolori Vo insan. Istonilon heyvanlarm gizli hoyat siirmosi insanlari
gorxudur. Onlar bu heyvanlardan hamisa tokliiks hiss etdiyi {iglin belo heyvanlarmn
mahvina sabab olurlar.

Beloliklo, Azarbaycan orazisinds siileysinlorin iki yarrmnovii yayilmigdir:
Boyiik Qafgazda G. g. orientalis Nehring, 1902 vo Lonkoran Tabii Vilayatindo
digor areallardan tocrid olunmus G. g. caspicus Satunin, 1906. Yarimnovlor
morfoloji slamatlorine gora bir-birindon forglonirlor.  Sitogenetik todgigatlar
naticasindos hor iki yarimndviin kariotiplori meta-submeta- vo akrosenterik
quruluslu xromosomlarin sayma goro digor dovlstlorin orazisindon Gyronilmis
kariotiplordon forglonirlor. Bu yarimnovlor bazi ekoloji parametrloro goro do
farglonirlor. Bu yarimnovdo illik aktiv dovr daha tiziin, yuxu dovrii daha qisadir.
Yem rasionunda, goxalmasinda ciiz1 forglor miisahido olunur. Todgiq edilon vo
tocrid soratindo yasayan G. g. caspicus yarimndviiniin - statusu bizim fikrimizco
nov statusuna uygundur. Lakin bu maSalo molekulyar-genetik soviyyado
oyranildikdan sonra gabul oluna bilar.
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Naticalor
1. Siileysinlorin Azorbaycanda yayilmis iki yarimnovii (G. g. orientalis
Nehring, 1902 vo G. g. caspicus Satunin, 1906) xromosom sayina (2n=62) gors
farglonmir.
2. Boyik Qafqaz orazisindo yayilmis G. g. orientalis Nehring, 1902
yarimnoviiniin kariotipindo xromosom ¢iyinlorinin timumi say1 (NF=124)
olmusdur.
3. Tacrid soraitinds yayilmis G. g. caspicus yarimndviiniin kariotipinds askar
olunan iki ciit xromosomda (kariotipdo 22 va 25 ciit xromosomlar) forglor agkar
olundugu ii¢lin onlarin xromosomlarinin ¢iyin say1 (NF=120) azalmisdir.
3. Bu yarimnévler hom morfoloji gostoricilorine vo haom do ekoloji
parametrlorina (gida torkibi, aktivliyi, ¢oxalma miiddatino) gora bir-birindan
farglonirlar.
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QOYUNLARDA HEMONXOZ TORODICISININ TODQIQAT
MONTOQOLORI, iLIN FOSILORI, HUNDURLUK QURSAQLARI
UZRO YAYILMASI VO ONA QARSI PROFILAKTIKI
MUBARIZO TODBIRLORI

Acar sézlar: helmintoz, qoyun, hemonxoz, Haemonchus contortus, invaziya

Bolgo iizro tam helmintoloji yarma zamani invaziyanin ekstensivliyinin (IE)
35,0%, intensivliyinin (i) 2-56 odod oldugu molum olmusdur. Abseronda askar
etdiyimiz geohelmintlor i¢orisindo H.contortus an yiiksok yoluxma faizino malik olan
ikinci dominat név kimi geyds alinmusdir. Bélgads yoluxmanin yiiksok oldugu orazilor
miloyyonlosdirilmisdir: Abseron yarimadasi tizro Ceyranbatan gosabasinds (57,1% va
19-34), Xiz1 rayonu iizra Qizilgazmada (50,0% va 8-44 odad), Sorabadda (50,0% va 5-
21 odod), Tiidar (47,9% vo 22-56 odod) vo Altiagac (44,2% vo 18-37 odad)
kondlorinda. Sulutapa gasabasinds isa bolgs tizra an asagi yoluxma geydo alinmigdir
(IE 15,1% vo 1I 2-13 odod). H.contortus ilo yiiksok yoluxma faizi hiindiirliik
qursaqlarma gors al¢aq dagliq zonada (47,4%), bir qodor az dagatayi (32,7%) vo on az
diizonlik zonada (26,3%) miioyyan edilmisdir. Fosillor {izro todqiqatlar zamani yaz
(55,4%) va yay fasillorindo (45,3%) yoluxma yiiksok, payiz (21,6%) va qis fasillorinds
(22,4%) iso az olmusdur. Yumurtalara qarst 6%-1i NaOH 91,4% effektivlik gostormis
Vo bir bas qoyuna gora 13 manat 60 gopik igtisadi somars hesablanmigdir.

A.H.Azaeea, K.K.Hcaesa, A.A.I'axpamanosa

PACIIPEJAEJIEHUE 'EMOHXO3A Y OBEII ITO IYHKTAM
HCCIEAOBAHUA, CE3OHAM I'OJA, ITOSACY BBICOTBI 1
HNPOOPUJIAKTUYECKHUE MEPBI IIPOTHUB HEI'O

Knrouesvie cnosa: cenvmunmosswi, osywl, cemonxo3, Haemonchus contortus,
UHBA3Us

[Ipu moTHOM TeTbMUHTOJIOTHYECKOM 00CTIeIOBaHNH B PETHOHE MHTEHCHBHOCTD
(U3) wmaBazum coctaBwna 35,0%, waTeHcMBHOCTH (II) — 2-56 emmuun. Cpemu
reorebMUHTOB, OOHApY>KEHHBIX HaMU Ha AmmiepoHe, H. contortus ObU1 OTMEUYEH Kak
BTOPOH JTOMHUHHUPYIOIIMN BHJ C CaMbIM BBICOKMM YPOBHEM 3apaxeHus. B paiioHe
BBISIBICHBI 30HBI C BBICOKOW 3apaK€HHOCTbIO: B mocenke Jxelipanbatan
AmnmiepoHckoro nosyoctposa (57,1% u 19-34), B Xe13b1HCKOM paiione B ['bi3buirazme
(50,0% u 8-44 eqmuunpl), B [llopadane (50,0% u 5-21 en.) ), Tynap (47,9% u 22-56
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mt.) U Anteiarag (44,2% u 18-37 mt.). B mocenke CymnyTtene camplit HU3KHN YPOBEHB
3apaxkeHus B peruone (U 15,1% wu 11 2-13 egunn). Beicokuii mpoueHT 3apaxenns H.
contortus Obul OoOHapyxeH B Hu3MHAX (47,4%), 4yTh Hmxke mnpenropuit (32,7%) u
MeHbIIE BCero B HU3MHax (26,3%). Bo Bpems ce30HHBIX 00cieqOBaHUI YpOBEHb
3apakeHus1 ObLT BBICOKMM BecHOU (55,4%) m merom (45,3%), m HU3KUM - OCEHBIO
(21,6%) u 3umoii (22,4%). 6% NaOH Obi1 3 dekTrBeH mpoTHB sull Ha ypoBHE 91,4%
U pacCUUTaH 3KOHOMHUUYECKHH 3P deKT B pazmepe 13 manart 60 Koneek Ha O/IHY OBILY.

A.N.Agayeva, K.K.Isaeva, A.Y.Gahramanova

DISTRIBUTION OF HEMONCHOSIS IN SHEEP BY STUDY POINTS,
SEASONS OF THE YEAR, ALTITUDE BELT AND PREVENTIVE
MEASURES AGAINST IT

Keywords: helminthiases, sheep, hemonchosis, Haemonchus contortus, invasion

With a full helminthological examination in the region, the intensity (IE) of
invasion was 35.0%, the intensity (1) was 2-56 units. Among the geohelminths found
by us in Apsheron, H. contortus was noted as the second dominant species with the
highest level of infection. Zones with high infection were identified in the district: in
the village of Jeyranbatan of the Apsheron Peninsula (57.1% and 19-34 units), in the
Khizi district in Gyzylgazma (50.0% and 8-44 units), in Shorabad (50.0% and 5 -21
units)), Tudar (47.9% and 22-56 units) and Altyagach (44.2% and 18-37 units). The
village of Sulutepe has the lowest level of infection in the region (IE 15.1% and Il 2-13
units). A high percentage of H. contortus infection was found in the lowlands (47.4%),
just below the foothills (32.7%) and least of all in the lowlands (26.3%). During
seasonal surveys, the infection rate was high in spring (55.4%) and summer (45.3%),
and low in autumn (21.6%) and winter (22.4%). 6% NaOH was effective against eggs
at the level of 91.4% and the economic effect was calculated in the amount of 13
manats 60 kopecks per sheep.

Giris

Xalq tosarriifatinin biitiin saholorinin intensivlesdirildiyi vo hartorafli
inkisaf etdirildiyi indiki dovrdo kond tosorriifati heyvanlarmin, o ctimlodon do
xirdabuynuzlu ev heyvanlarmin davamli inkisafini tomin etmok, onlardan
ekoloji tomiz heyvandarliq mohsullari almaq daima dovlstimizin digget
morkazinds olmus, Dovlat Program va Sarancamlarinda 6z oksini tapmisdir. Bu
baximdan Dovlat Program vo Seromcamlarindan irali golon miiddealar1 yerino
yetirmak {iglin gévsayan ev heyvanlarini infeksion vo invazion Xastalik
toradicilorindon, xiisusilo do helmintoz téradicilorindon qorunmasinin boyiik
elmi vo praktik shomiyyati vardir. Belo Xostolik toradicilorino qarsi effektli
miibarizo todbirlori aparmag veo heyvandarliq tosorriifatlarini helmintoz
toradicilorina gora saglamlasdirmaq moaqsadilo homin parazitlorin tobistds va
tosorriifatlarda yayilma ocaqlarin1 vo yayilmaya tosir edon amillori askara
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¢ixarmaq ¢ox vacibdir.

Todgiqat islori shalinin on six moskunlagdigi vo osas mosguliyyat
novlarindan birinin qoyunguluq oldugu Abseron bolgasinds aparilmisdir. Osas
mogsadlordon biri baslica helmintoz toradicilorini askar etmok, onlarin
bioekoloji  xiisusiyyatlorinin = dyronilmasi  olmusdur. Bodlgado  baslonilon
qoyunlarda 18 baslica helmintin parazitlik etdiyi askar edilmisdir ki, bunlardan
biri do H.contortus noviidiir [3, 5.88-94].

Yarimsinif: Phasmidia Chitwood, 1933

Dasta: Rabditida Chitwood, 1933

Yarimdosta: Strongylata Railliet et Henry, 1913

Fosiloa: Trichostrongylidae Leiper, 1912

Cins: Haemonchus Cobbold, 1808

No&v: Haemonchus contortus Cobbold, 1808.

Osas sahiblori- qoyun, kegi, iribuynuzlu heyvanlar, camis, zebu, davalor,
cliyiir, dagistan turu, qarapaga vo s. Bu nov ev donuzu vo insanlarda da
tapilmisdir. Lokalizasiyasi: qursaqda vo nazik bagirsaqlarda parazitlik edir.
Yayilmasi: ¢ox genis yayilmisdir [6, 5.228].

Material vo metodika

2015-2020-ci illor orzindo Abseron bdlgasi orazilorinds qoyunlarin
baglica helmintoz toradicilorinin miixtolif xarakterli landsaft-ekoloji zonalar
izro yayilmasimi 6yranmok mogsadilo todgigat orazilorino miixtalif vaxtlarda
ekspedisiyalar togkil edilmisdir. Bu magsadls bolganin 19 kand va gosabasinda
(Abseron yarmadasi {lizra Zirs, Hovsan, Mastaga, Mehdiabad, Qobu, Sulutaps,
Z.Tagiyev, Fatmayi, Novxani, Mommadli, Xirdalan, Ceyranbatan, Miisvigabad,
Giizdok; Xiz1 rayonu iizro Yeni Yasma, Sorabad, Altiagac, Qizilgazma, Tiidar)
qoyungulugla moasgul olan soxsi fermer tosorriifatlarinda, ot Kkosim
montagalorinds todgiqatlar aparilmis vo bu magsadls onlarin raziligr alinmisidir.
771 bas 6lmiis vo Kosilmis qoyun tam helmintoloji yarma iisulu ilo miayino
edilmigdir [5, s.39-42]. H.contortus yumurtalarina in vitro soraitdo
dezinvaziyaedici maddalarlo tosir edilorok yumurtalarin mohvolma miiddsti vo
faizi miiayyanlogdirilmisdir [7, 5.192].

Tadgiqatin naticalari va miizakirasi

Abseron bolgasindo qoyunlarda tam helmintoloji yarma miayinalori
zamani H.contortus ilo yoluxma agkar edilmisdir (Sokil 1).

Parazitin Abseron bolgasinds yiiksok ekstensivlik vo intensivliklo geyds
alindig1 orazilor miioyyanlosdirilmisdir: Abseron yarimadasi iizro Ceyranbatan
gasabasinds (57,1% va 19-34), Xiz1 rayonu lizro Qizilgazma kandinds (50,0%
Vo 8-44 odad), Sorabad gasabasinds (50,0% va 5-21 adad), Tidar (47,9% vo 22-
56 odad) vo Altiagac (44,2% vo 18-37 odad) kondlorinds (Cadval 1). Yiiksok
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Sakil 1. Qursaqda askar edilmis H.contortus

Cadval 1
Haemonchus contortus néviiniin Abseron bolgasinda tadgigat
MmantaQoalari iizra yayimasi (tam helmintoloji yarmaya asasan)
Tadgigat Todgiq Yoluxmusdur Invaziyanin Invaziyanin
montogolori edilmisdir (bas say1) ekstensivliyi (%) intensivliyi
(bas say1) (odod)
Zirs 79 12 15,2 17-53
Hovsan 55 6 10,9 8-19
Mastaga 42 5 11,9 11-24
Mommadli 29 8 27,6 13-27
Fatmayi 48 14 29,2 6-23
Novxani 84 28 33,3 18-35
Mehdiabad 20 8 40,0 7-23
Xirdalan 17 5 29,4 11-20
Ceyranbatan 21 12 57,1 19-34
Z. Tagiyev 69 22 31,9 16-37
Yeni Yasma 29 7 24,1 5-17
Qobu 36 13 36,1 3-12
Sulutopa 33 5 15,1 2-13
Giizdok 24 10 41,6 8-23
Sorabad 12 6 50,0 5-21
Miisvigabad 20 5 25,0 2-9
Altiagac 43 19 44,2 18-37
Qizilgazma 62 31 50,0 8-44
Tiidar 48 23 47,9 22-56
YEKUN: 771 270 35,0 2-56

150




QOYUNLARDA HEMONXOZ TORODICISININ TODQIQAT MONTOQOLORI ...

yoluxma tarixen hamin orazilordo qoyungulugun genis inkisaf etdirilmasi ilo,
boyiik otlaq saholorinin olmasi ilo baghidir. Gostarilon bu vo digar amillor
hemonxozun adlar1 ¢okilon arazilords genis yayilmasina sabab olmusdur.

Invaziyanin nisbaton asag1 gostoricilori Sulutops (iE 15,1% vo 1I 2-13
odad) gasabasinds geyds alinmisdir.

Belaliklo, bolgo iizro tam helmintoloji yarma zamani IE 35,0%, il 2-56
odad oldugu askar edilmisdir (Cadval 1).

H.contortus noéviiniin  hiindirliik qursaglar1  {izro yayilmasi tam
helmintoloji yarma metodu ilo tadqiq edilmisdir (Cadval 2). Todqigatlarin
aparildigi 19 kond va gosobs hiindiirlik qusaqlar {izra asagidaki kimi yerlosir:
diizonlik zona- Zirs, Hovsan, Mastaga, Mammadli, Xirdalan, Ceyranbatan,
Z.Tagiyev; dagotoyi zona- Mehdiabad, Qobu, Sulutops, Fatmayi, Novxani,
Miisvigabad, Gilizdok, Yeni Yasma, Sorabad; al¢caq dagliq zona- Altiagac,
Qizilqazma, Tiidar. 771 bas kosilmis vo &lmiis qoyun K.I.Skryabinin tam
helmintoloji yarma isulu ilo miiayino edilmis vo oldo etdiyimiz noticalor
diizonlik (303 bas), dagotoyi (315 bas) vo alcaq dagliq (153 bas) zonalar {izro
qruplasdirilaraq tohlil edilmisdir.

Cadval 2
H.contorsus néviiniin qoyunlar arasinda hiindiirliik qursaglar
tizra yayilmast (tam helmintoloji yarmaya asasan)

. Todqiq edilmisdir | Yoluxmusdur o s
Ekoloji zonalar (bas say1) (bas say1) IE (%) IT (odod)
Diizonlik zona 303 80 26,3 3-51
Dagotayi zona 315 103 32,7 2-35
Algaq daghq 153 73 47,4 8-56
zona
YEKUN: 771 270 35,0 2-56

Codvoaldon goriindityti kimi, H.contortus ilo yiiksok yoluxma faizi
(47,4%) alcaq dagliq zonada, bir qodor az (32,7%) dagotoyi Vo on asagi
diizonlik zonada (26,3%) geydo almmusdir. Invaziyanin yiiksok intensivliyi do
algaq dagliq zonada askar edilmisdir (8-56 odad). invaziyanm ekstensivlik vo
intensivliyinin hiindiirliikk qursaqlart iizro bu ciir yiiksalon Xotlo doyismasi bir
torofdon hiindiirliik qursaqlar iizra abiotik amillorin doyismasi ilo slagadardirsa,
digar torofdon do bu orazilords bitki qruplasmalarinin, heyvanlar alominin, o
ciimladoan ds gévsayan heyvanlarin bas sayinin ¢ox olmasi ilo do baghdir [3].

Qoyunlarin hemonxoz toradicilari ilo yoluxmasi ilin fasillori iizro do
Oyranilmis (Cadval 3), yaz (175 bas), yay (183 bas), payiz (194 bas) vo qis (219
bas) fasillori olmaqla qruplasdirilaraq tohlil edilmisdir.
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Codvoldon goriindiiyii kimi, yiiksok yoluxma faizi yaz (55,4%) vo yay
fasillarinda (45,3%), nishaton az iss payiz (21,6%) va qus faslinds (22,4%) askar
edilmisdir. Homginin invaziyanin yiiksak intensivliyi do yaz (3-56 odad) vo yay
fasillarinda (7-53 adad), bir gadar az intensivlik iss payiz (2-37 adad) vo qis (4-
31 odad) fasillorinds geyds alinmigdir.

Cadval 3
H.contortus noviiniin goyunlar arasinda ilin fasillari tizra yayilmasi
(tam helmintoloji yarmaya asasan)
. o Yoluxmanin Yoluxmanin
ilin fosillori Toddiq edilmigdir | Yoluxmusdur ekstensivliyi intensivliyi
(bas say1) (bas say1) (%) (odod)

Yaz 175 96 55,0 3-56
Yay 183 83 45,3 7-53
Payiz 194 42 216 2-37
Qis 219 49 22,4 4-31
YEKUN: 771 270 35,0 2-56

Hemonxoz téradicisinin bioloji xiisusiyystlorindan biri do odur ki, payiz
aylarinda qursaga diismiis stirfalorin inkisafi yaza qador dayanir, yazda slverisli
sorait yarandiqda va yasil 6t ortiiyli amalo goldikda qursaqdaki siirfalor tez bir
zamanda inkisaf edir, cinsi yetiskonliya ¢atir vo kiilli migdarda yumurta istehsal
edirlor. Buna goro do hemonxozla daha ¢ox yoluxmus toSorriifatlarda yazin
avvalindo Xastalik birdon-biro siddatlonir, demok olar ki, biitiin siiriinii ohato
edir va ¢ox zaman xaSto heyvanlar tolof olurlar.

Belolikls, bizim torofimizdon Abseron bolgasinds qoyunlar arasinda
hemonxoz toradicisinin yayilmasmin tohlili géstarir Ki, H.contortus yaz ve yay
fasillorinin tistiinliiyii ilo ilin biitiin fasillorinds yayilir.

Bolgado agkar edilmis baslica helminoz toradicilorina qarsi bir sira
profilaktiki miibarizo todbirlori tovsiyo edilmisdir [1, s.14-106]. Homginin,
Haemonchu contortus-dan vo Abseron bolgosindo  genis  yayilmis
nematodlardan olan Dictyocaulus filaria-dan ibarat assosiativ invaziyaya qarsi
profilaktiki miibarizo todbirlori islonib hazirlanmig, tévsiya nosr edilmisdir.
Tadgiqatlar avval laboratoriyada, daha sonra tosorriifatda aparilmisdir.

Aparilan tadqgigatlar zamani kimyavi maddslardon natrium galovisi,
formalin va fenol gotiiriilmiisdiir. Laboratoriya soraitinds tocriiba mogsadi ilo
natrium galovisinin 2,0; 4,0; 6,0 vo 8,0%-li, formalinin 2,0; 4,0; 6,0 vo 8,0%-li
mohlullarindan, miigayiss moagsadi ilo fenolun 5,0%-li mohlulundan, nazarst
moaqsadi ilo adi sudan istifads edilmisdir.

Qeyd olunan kimyoavi maddslorin suda mohlullari invazion va invazion
olmayan H.contortus va D.filaria yumurtalarina ovosid tasiri dyronilmisdir.
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Natrium galovisinin 2,0%-li mahlulu 30 dagige ekspozisiya miiddstindan,
4,0%-li mahlulu 15 daqige, 6,0%-li mahlulu 5 daqigs, 8,0%-li mahlulu da 5 dagige
ekspozisiya miiddstindan, formalin mahlulunun 2,0%-li msahlulu 30 doagige
ekspozisiya miiddstindan, 4,0%-li mohlulu 30 dagigos, 6,0%-li mahlulu 20 daqigp,
8,0%-li mohlulu iss 15 dogige ekspozisiya miiddatindon sonra H.contortus
yumurtalarina tasir etmoys baslayir. Miigayiso mogsadi ilo istifade olunmus
fenolun 5,0%-li mohlulu iss 15 dagigadon sonra tasir etmisdir (Cadval 4).

Cadval 4
H.contortus yumurtalarina dezinvaziya maddalorinin ekspozisiya miiddati
Ne | Maddenin | Mshlu- Ekspozisiya miiddati
adi lun 5 10 15 20 30 50 60
qatilifn | dogigo | dogiq | dogiq | dogigs | dogiq | dagige | dogige
(faizlo) 9 9 &)
1. Natrium 2,0 +4++ | +++ | | | - ++ - ++-
golovisi
2. Natrium 40 +4++ | +++ | ++- +4+- | ++- ++ - +--
golovisi
3. Natrium 6,0 ++- ++- +-- +-- --- --- ---
galovisi
4, Natrium 8,0 ++- ++- +-- +--
galovisi
5 Formalin 2,0 + + + +++ | +++ + + + + + - + + - + + -
6. Formalin 4,0 +++ ++4+ | +++ | +++ | ++- ++ - ++ -
7. Formalin 6,0 +4++ |+t | | - +-- +-- +--
8 Formalin 8,0 ++ + +4++ | ++- + - - + - - + - - + - -
9 Fenol 50 +4++ | +++ | ++- +4+- | ++- +-- +--
(Miiqayisa)
10 Adi su - +++ ++4+ | +4++ | +++ | F+H+ | ++H+ +++
(Noazarat)

Dfilaria yumurtalarma kimyovi maddslorin miixtolif qatilighi suda
mohlullarinin tasiri dyronilmisdir. Natrium goalavisinin 2,0%-li mohlulu 30 dagigs
ekspozisiya miiddatindon, 4,0%-li mohlulu 15 dagigs, 6,0%-li mahlulu 5 daqgigo,
8,0%-li mohlulu da 5 dogige ekspozisiya miiddstindon tosir etmoys baslayur.
Formalin mahlulunun 2,0%-li mohlulu 30 dagige ekspozisiya miiddstindan, 4,0%-
li mahlulu 30 daqigs, 6,0%-li mahlulu 20 daqigs, 8,0%-li mohlulu iss 15 dagige
ekspozisiya miiddstindon sonra tosir etmoays baslayir. Miigayiso magsadi ilo
istifado olunmus fenolun 5,0%-li mahlulu iss 20 dagigadan sonra tosir etmisdir.

Laboratoriya soraitindo H.contortus vo D.filaria yumurtalarini natrium
gelavisinin 6,0% va 8,0%-1i mahlullart 30 dagige miiddatine 100% mohv edir.

Invazion H.contortus yumurtalarma miixtolif faizli dezinvaziya
maddolorinin  ovosid tesiri zamani natrium golovisinin  2,0%-li mohlulu
yumurtalarin 78,4%-ni, 4,0%-li mohlulu 85,3%-ni, 6,0%-1li mahlulu 95,3%-ni
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va 8,0%-li mahlulu 97,6%-ni, formalinin 2,0%-li mahlulu 69,2%-ni, 4,0%-li
mohlulu 73,0%-ni, 6,0%-1li mahlulu 76,9%-ni, 8,0%-li mahlulu iso yumurtalarin
83,0%-ni mohv etmigdir. Fenolun 5,0%-li mohlulu miigayisa magsadi ils tatbiq
edilmis vo yumurtalarin 63,0%-ni mahv etdiyi miiayyon olunmusdur.

Miixtolif faizli dezinvaziya maddalarinin invazion olmayan H.contortus
yumurtalaria tasirinin dyronilmasi gostorir Ki, natrium golavisinin 2,0%-li
mahlulu yumurtalarin 83,8%-ni 4,0%-li mahlulu 90,7%-ni, 6,0%-li vo 8,0%-li
mohlullart 100%-ni, formalinin 2,0%-li mahlulu 73,0%-ni, 4,0%-li mshlulu
77,6%-ni, 6,0%-1i mohlulu 88,4%-ni, 8,0%-li mahlulu iss yumurtalarin 89,2%-
ni mohv etmisdir. Miiqayisa magsadi ils totbig olunan fenolun 5,0%-li mahlulu
yumurtalarin 70,7%-ni mahv etmisdir. Nozarot mogsadi ils istifado edilmis adi
suda isa helmint yumurtalart mahv olmamisdir (Cadval 5).

Cadval 5
Dezinvaziya maddalarinin miixtalif faizli mahlullarinin H.contortus yumurtalarina
ovosid tasiri (M+m, n=3)

i Yumurtalarin miqdart Invazion Invazion olmayan
B0
o =) < - 7 © —
x| F |z3| s s | E5_ |gE2 | 25 _|gE2
s [2€| 3 S | °fr |f%Eg| cTz|isce
= N S > 5 o co o > 5 » cCoS o
= s R =3 & £ N8 E S B NBE
=2 QES s 2 AES
1. Natrium 2,0 1300 + 31 1300 +29 1020 +15 78,4 1090 +15 83,8
golavisi
2. Natrium 4,0 1300 +£12 1300 +£31 1110 +15 85,3 1180 +15 90,7
golovisi
3. Natrium 6,0 1300 +£18 1300 +6 1240 +£21 95,3 1300 +0 100,0
galavisi
4, Natrium 8,0 1300 16 1300 +£10 1270 £10 97,6 1300 +0 100,0
golovisi
5 Formalin | 2,0 | 1300 +29 1300 +21 900 £12 69,2 950 £12 73,0
6. | Formalin | 4,0 1300 £10 1300 £26 960 +10 73,0 1010 +£15 77,6
7. | Formalin | 6,0 1300 +£16 1300 +15 1000 +£15 76,9 1150 £17 88,4
8 Formalin | 8,0 | 1300 +29 1300 +21 1080 £12 83,0 1160 £12 89,2
9 Fenol 50 | 1300=£26 1300 £27 820 +6 63,0 920 £10 70,7
(Miiqayiso)
10 Nozarat Adi | 1300 +20 1300 =15 - - - -
su

Anoloji tadqiqatlar zaman1 D filaria—nin invazion va invazion olmayan
yumurtalarina dezinvaziya maddslorinin ovosid tasiri dyranilmisdir. Miiayyan
edilmisdir ki, miixtolif faizli dezinvaziya maddolorinin invazion D.filaria
yumurtalaria ovosid tosiri zamani natrium golovisinin  2,0%-li mohlulu
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yumurtalarin 79,2%-ni, 4,0%-li moahlulu 88,5%-ni, 6,0%-li mahlulu 93,5%-ni
va 8,0%-li mohlulu 97,1%-ni, formalinin 2,0%-li mohlulu 72,1%-ni, 4,0%-li
moahlulu 80,7%-ni, 6,0%-1i mahlulu 85,7%-ni, 8,0%-li mahlulu iso yumurtalarin
87,8%-ni mohv etmisdir. Fenolun 5,0%-li mohlulu miigayiss magsadi ils tatbiq
edilmis vo yumurtalarin 64,2%-ni mahv etdiyi malum olmusdur.

Dezinvaziya maddslarinin invazion olmayan D.filaria yumurtalarina
tosirinin - Gyronilmoasi  gostorir ki, natrium golavisinin - 2,0%-li  moahlulu
yumurtalarin 89,2%-ni 4,0%-1i mahlulu 94,2%-ni, 6,0%-li va 8,0%-li mahlullar
100%-ni, formalinin 2,0%-li moahlulu 76,4%-ni, 4,0%-li mohlulu 85,0%-ni,
6,0%-1i moahlulu 89,2%-ni, 8,0%-li mohlulu iso yumurtalarin 92,8%-ni moahv
etmigdir. Miigayiso mogQsadi ilo totbig olunan fenolun 5,0%-li moahlulu
yumurtalarin 77,8%-ni mohv etmisdir. Nozarat moqgsadi ilo istifads edilmis adi
suda iso helmint yumurtalari moahv olmamuisdir.

Natrium galavisinin 6,0 vo 8,0%-li mohlullar1 30 daqigo ekspozisiya
miiddatinds H.contortus va D.filaria yumurtalarin1 100% mohv etmisdir.

Sonraki tocriibalords natrium golovisinin  6,0%-li mohlulu tocriiba
obyekti kimi taxta, korpic vo beton {izorindo sinaqdan kegirilmigdir. Tocriibo
obyekti kimi taxta, korpic vo beton {izorino yaxilmis kaldaki helmint
yumurtalarma 6,0%-1i natrium golovisi vo formalin mahlullarinin ovosid tasiri
miioyyon edilmisdir. Bels ki, natrium goalavisinin 6,0%-1i mahlulunun tasirinden
3 saatliq ekspozisiyada H.contortus yumurtalarmin (invazion va invazion
olmayan yumurtalar) 100%-i, 6,0%-li formalinin tosirindon iso homin miiddot
orzindo yumurtalarin 73,3%-1 mohv olmusdur. Miigayisa magsadi ilo fenolun
5,0%-1i mohlulu yumurtalarin 62,5%-ni mohv etmisdir. Nozarot mogqsadilo
yumurtalarin  iizorino adi su olavo olunmus vo doyisiklik miisahido
edilmomisdir.

6,0%-li natrium galovisi mahlulunun tasirindon 3 saatliq ekspozisiyada
D.filaria yumurtalarinin (invazion vo invazion olmayan yumurtalar) 100%- i,
6,0%-li formalinin tasirindon iso homin miiddat arzindo yumurtalarin 70,7%-i
mohv olmusdur. Miiqayiso mogsadi ilo fenolun 5,0%-li mohlulu yumurtalarin
61,5% -ni mohv etmisdir.

Laboratoriya soraitindo natrium qolovisi vo formalinin miixtolif faizli
mohlullariin H.contortus va D.filaria yumurtalarina (qgarisiq) dezinvaziyaedici
tosiri miiayysn edildikdon sonra her biri 1m? olan 4 saho ayrilmis vo diger
saholordon tocrid edilmisdir. 1-ci sahoys tocriibo mogsadi ilo natrium
golovisinin 6,0%-li, 2-ci sahays formalinin 6,0%-li mohlullari, 3-cii sahoys
miiqayisa magsadi ils fenolun 5,0%-1i mahlulu, 4-cii sahays nazarat mogsadi ilo
adi su c¢ilonmisdir. Natrium galavisinin 6,0%-li mohlulu ¢ilonmis sahada
yumurtalarin 93,3%-i, formalinin 6,0%-li mohlulu ¢ilonmis sahads yumurtalarin
72,0%-i, fenolun 5,0%-li moahlulu ¢ilonmis sahado yumurtalarin 60,0%-i mahv
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olmusgdur. Noazarat moqgsadi ilo adi su ¢ilonmis sahoads iso helmint yumurtalar
mohv olmamuslar.

Aparilan todqiqatlar zamani miiayyan edilmisdir ki, natrium galovisi vo
formalinin miixtalif qatiligli mohlullarinin helmint (H.contortus va D.filaria)
yumurtalarinin mohv olmasina tosiri miixtolifdir. Dezinvaziyaedici kimyovi
maddolor helmint yumurtalarina 100% ovosid tasir gosterir, lakin mahlullarin
qatilig1 artdiqda vo ekspozisiya miiddoti uzandiqca onlarin tesiri do yiiksok olur.
Mohlullarin  qatiligi artdigca yumurtalarin  mohv olma miiddoti azalir.
Mohlullarin  yumurtalara mohvedici tosiri hom do mohlullarin yumurtalarla
tomas soviyyasindon asilidir. Tacriibolor zamani miioyyon edildi ki, laboratoriya
soraitindo tomizlonmis helmint yumurtalarina dezinvaziyaedici mohlullarin
tosiri birbasa oldugundan yumurtalar tamamilo mohv olurlar. Taxta pargasi vo
beton iizorina yaxilmis kalda iso yumurtalar kal kiitlasi ilo qarisiq oldugu {igiin
dezinvaziyaedici mohlullarin tosir miiddsti uzanir vo naticods yumurtalarin
mohv olma faizi asagi diisiir. Bu da dezinvaziyaedici mohlullarin helmint
yumurtalarina tomas Saviyyasi ilo izah edilir. Todgiqatlarin naticalorine asasan
miioyyan olundu ki, mohlullarin qatiligi artdigca yumurtalarin moahv olma
miiddati azalir.

Sonraki  todgigatlar  geyri-saglam  qoyunguluq  teSarriifatinda
apartlmigdir. Baytarligda gobul edilmis gaydalara tam amal etmoklo tocriiba
mogsadilo qoyunlarin qarisiq invaziyasina - diktiokaulyoz vo hemonxoz
yumurtalarina garsi natrium goalovisinin 6,0%-li, miiqayiso magsadi ilo fenolun
5,0%-1i mohlullarindan, nazarat mogsadi ilo adi sudan istifados olunmusdur.
Tosorriifatda hor biri 50 m? olmagla 3 saho ayrilmis vo digor saholorden tocrid
edilmisdir. Movcud metodikaya vo togdim olunan is programina uygun olaraq
har 1 m? sahayo 1,0 litr hesab: ilo dezinvaziya maddslori NQR-05 soyyar
ciloyici qurgu vasitasilo ¢ilonmisdir. Dezinvaziya maddalari ¢ilondikdan 3 saat
sonra hor bir ayrilmig sahonin miixtolif yerlorindon 35 niimuno gotiiriilmiis vo
miiayino iiciin BETI-nin Parazitologiya sdbosino gotirilmisdir. Tacriiba
mogsadilo  natrium golovisinin  6,0%-li mohlulu ¢ilonmis 1-ci sahodo
preparatinin somorasi 91,4%, miiqayiso mogsadilo toskil edilmis 2-ci sahado
fenolun 5,0%-1i mohlulunun somarasi 68,5% olmusdur. 3-cii sahays (nozarot)
adi su ¢ilonmis vo kal niimunslori toplanaraq koproloji miiayino aparilmigdir.
Bu sahoys heg bir kimyavi preparat totbiq edilmodiyino goro yoluxma oldugu
kimi qalmis vo helmint yumurtalari mohv olmamisdir [2, 5.306-308].

Beloliklo, qoyunlarin qarisiq invaziyasina — diktiokaulyoz vo
hemonxozunun toradicilorinin yumurtalarina garsi natrium goalovisinin 6,0%-li
moahlulu 91,4% samars vermisdir. Onun yiiksok dezinvaziyaedici tesiro malik
oldugunu noazars alarag bir bas qoyuna gora 13 manat 60 gopik iqgtisadi somara
hesablanmigdir [4, s.10].
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HOVUZLARDA YETISDIRILON COKi KORPOLORININ MUXTOLIF
YEMLORLO QIDALANMASININ ONLARIN OLCULORINO TOSIRI

Agar sozlor: baliggilg, baliglar, ¢oki, balig kérpalari, granul yem, bitki
Mmangali yem

Moagaloda 2019-cu ildo ¢oki korpalarinin iki hovuzda yetisdirilmasina dair
aparilmis tacriiba tosvir olunur. Hovuzlarin birindoki baliglara yem olaraq yalniz Aller
Aqua sirkatinin qranullari, digarindakilori iso yerli taxilkimilorin (bugdanin, arpanin,
gargidalinin) yarmasi vo yoncadan alinmis yasil kiitlo verilmisdir. Tocriibanin sonunda
(oktyabrin axirinda) birinci hovuzdaki baliglarin orta kiitlosi 54,6 q, ikinci hovuzdaki
baliglarin orta kitlasi ise 28,9 q olmusdur. Aller Aqua sirkatinin granullar1 verilmaklo
yetisdirilon baliglarin 1 kg-nin maya doyori yerli yem verilon ikinci hoviizdaki
baliglarinkindan 2,06 Azarbaycan manati yuxari olmusdur. Bu o demoakdir ki, granul
yemlordan istifado daha iri, lakin bir godar baha basa galon baliglar alds etmoys imkan
Verir.

H.U.I'apaesa

BJIMAHUE ITIUTAHUA MOJIOAU KAPIIA, BBIPAIIIUBAEMOI'O
B BACCEMHAX, PA3JINYHBIMUA KOPMAMM, HA EE PASMEPHI

Kntouesvle  cnoea:  pvibosoocmeo,  pwibvi,  Kapn,  Moi00b  pblo,
2PAMYIUPOBAHHDLI KOPM, PACTUMENbHBIN KOPM

B craTthe npuBeseHb! pe3yabTaThl OMBITOB MO BBHIPANIMBAHUIO PAHHEH MOJIOAH
Kapra B JByX OacceiiHax. B omHOM u3 HUX pbI0 KOPMHIIM TOJBKO epaHyIUPOBAHHBIM
kopmoM kommanuu Aller Aqua, a B Apyrom — Kpyroil MECTHBIX 371aKOBBIX (TIIICHHIIBL,
STAMEHSI, KYKypY3bl), a TaK)Ke KJIEBEpOM B KadeCTBE 3€JIeHOM Macchl. K KOHILy OIMBITOB
(B KoOHIIE OKTSOPs) PBIOBI W3 TEpBOro OacceiHa JOCTHINIM B cpenHeM 54,6 , a u3
BTroporo OacceiiHa — 28,9 . CebOectoumocTb 1 x2 pBIOBI, BBIPAILICHHOM Ha KOpMe
mpousBoacTBa kommanuu Aller Aqua okasamace Ha 2,06 a3epOaiijiKaHCKMX MaHATOB
BBIIIIE c€0ECTOMMOCTH 1 k2 PBIOBI, BRIPAIIEHHOW HAa MECTHBIX KOpMax. DTO 3HAYHT, YTO
WCTIONB30BaHUE 2paHyIUPOBAHHBIX KOPMOB JaeT PbI0 OOJIBIIMX pPa3MepoB, KOTOPEIE,
OJTHaKO, OOXOSTCS T0POKE.
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THE INFLUENCE OF DIFFERENT FOOD FEEDING OF YOUNG CARP
GROWN IN POOLS ON ITS SIZE

Keywords: fish farming, fish, carp, juvenile fish, granular feed, vegetable feed

The article presents the results of experiments on rearing early juvenile carp in
two pools in 2019. In one of them, the fish were fed only with granular food of Aller
Aqua company, and in the other, with local cereals (wheat, barley, corn), also with
clover as green mass. By the end of the experiments (at the end of October), fish from
the first pool reached an average of 54.6 g, and from the second pool where it was fed
on local feed — 28,9 g. The cost of 1 kg of fish grown on feed produced by Aller Aqua
was AZN 2.06 higher than the cost of 1 kg of fish grown on local feed. This means that
the use of pelleted feed produces more fish, which, however, is more expensive.

Azorbaycanin orazisindo zongin ixtiofaunaya malik ¢oxlu sayda
miixtalif 6l¢iilii su hovzalori vardir. Lakin Conubi Qafqazin biitiin 6lkalarinds
miisahido olunan sirin su qithgr ilo olagodar olaraq bu su tutarlarmin baliq
mohsuldarligi ohalini baligla tomin etmok tiglin gatiyyan kifayat deyildir. Odur
ki, kegon asrin 30-cu illorindon baslayaraq 6lkado ham tobii, hom do siini su
hovzoalorinin bazasinda amtes baliqeiligr inkisaf etmoys basladi [1; 2]. Qeyd
etmok lazimdir ki, Azarbaycanin miixtalif bolgalorinin fiziki-cografi soraitinin
miixtalifliyi ilo olagodar demok olar ki, har bir tobii su hovzesinds baliq
yetisdirilmasi 6zlino moxsus yanasma tolob edir. Bundan forqli olaraq baliq
yetisdirmoak ti¢lin hovuzlardan istifado edilmasi talob olunan soraiti nisbaton
asanliqla yaratmaga vo qida ehtiyatlarindan somarali istifado etmays imkan
verir. Bundan bagqa bels tocarriifatlarin foaliyysti zamani aldo olunan baliglarin
hor kiitlo vahidino gol tosariifatlarinda oldugundan xeyli az defisit olan sirin su
tolob olunur, hovuzlar iss sohor orazisi do daxil olmagla demok olar ki, har bir
bos orazido insa edilo bilor. Yuxarida gostarilonlorlo olagodar olaraq,
baliggiligin somorali inkisaf etdirilmasi Vo miimkiin qodar az maliyys mosrofi
ilo daha ¢ox mohsul alds etmak {igiin har bir yas kateqoriyasina uygun yemlarin
se¢ilmasi masalasi garsida durur [3; 4; 5; 6].

2019-cu ildon baglayaraq Azorbaycan Dovlst Agrar Universitetinin
“Qapalt vo agiq baliqyetisdirmo laboratoriyas1” nazdinds foaliyyst gostoron
hovuzlarda ¢oki baliginin hovuz iisulu ilo yetisdirilmasinin metodikasinin
hazirlanmasina baglandi. Bu mogalonin mogsadi hoyata kegirilmis hamin
tocriibanin qisa tasvirini va tohlilini vermokdir.
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Material vo metodika

Coki  korpolorinin  yetisdirilmasi {izro tocriibalor iki hovuzda hoyata
kegirilmisdir. Hovuzlarin har birinin uzunlugu 8 m, eni 2,5 m, doarinliyi iss 1,2 m,
hor hovuzun faydali hocmi 20 m®-s godor idi. Hovuzlart doldurmaq iiciin su
artezian quyusundan daxil olurdu vs daxil olan suyun temperaturu biitiin il arzinds
16-17°C toskil edirdi. Hovuzlara tokiilmozdon ovval su aeratorlardan kegorok
oksigenla zanginlosirdi. Bundan sonra hovuzlarda galan suyun temperaturu otraf
miihitin temperaturundan asili olaraq bir godar doyisirdi.

2019-cu il iyunun 1-da iki hovuzun har birina 300 adad bir ayliq ¢oki kérpasi
buraxilmis vo onlar oktyabr ayina qoadar burada yetisdirilmisdir. Birinci ay (iyunda)
baliglarin hamisina Aller Aqua sirkatinin granullarinin 6lgilari 0,2-0,6 mm olan Aller
Carp Starter start yemlori verilirdi. Iyul ayidan baslayaraq hovuz Ne 1-do baliglara
Aller Aqua sirkatinin Aller Carp Grow qarisiq yemlari verilmoys baglandi. Yem
granullarinin miixtolif aylarda baliglarin boyiikliiyiindon asili olaraq 0,2-0,6 mm, 0,5-
1,0mm, 0,9-1,6 mm, 1,3-2,0 mm, 1,6-2,4 mm o6lgiido idi. Hovuz Ne 2-do baliglara
yem t¢lin yerli taxilkimilorin (bugdanin, arpanin, qargidalinin) yarmasi vo yoncadan
almmus yasil kiitlo verilmisdir. iyul aymm 15-no godor balhglarin giindolik yem
normasi 4 hissoys boliinorok 8.00, 12.00, 16.00 vo 20.00 saatlarinda baliglara
verilirdi. Homin tarixdon sonra oktyabrin axirina godar yem 3 hissoys boliiniirdii vo
baliglara 8.00, 14.00, 20.00 saatlarinda verilirdi. Yetisdirilon bahglarin kiitlosina
nazarat etmak tigiin har ongiinliiylin sonunda har hovuzdan segilmadan alds olunmus
30 baligin kiitlosi miioyyon edilmis vo baliglar yeno hovuza buraxilmisdir. Sldo
olunmus molumatlarin statistik emali ixtiologiyada iimumi gobul olunmus tisullarla
apartlmigdir [7; 8]. Biitlin tocriilbo miiddstindo hovuz Ne 1 vo 2-do miixtolif
sobablordan miivafiq olaraq 18 va 20 baliq tolof olmusdur.

Naticalar va onlarin miizakirasi

Hor iki hovuza buraxilmig ¢oki korpalarinin kiitlesi 1,3-4,8 q (orta hesabla
2,5 () olmusdur. Yuxarida gostorildiyi kimi, hovuz Ne 1-do baliglara yalniz Aller
Aqua sirketinin istehsal etdiyi yemgqranullar verilirdi. Bu hovuzdaki ilk ay (iyun)
orzinds 0,2-0,6 mm olan start yemlori verilmisdir, yemin miqdar1 baliglarin
kiitlasinin 3,4-5,7%-ni toskil edirdi. Baliglara verilon sutkaliq yemin miqgdart 35-
85 q, ay arzindos verilon yemin timumi miqdari iso 1330 q idi. Giindalik yem 4 eyni
hissays boliinorak yuxarida gostorilon saatlarda hovuza tokiiliirdii. Hovuz Ne 1-do
¢oki korpolorinin  yetigdirilmosi  prosesinin  asas  gostaricilori  Codval 1-do
verilmigdir. Cadvoaldon goriindiiyl kimi baliq kdrpalori hovuzlara buraxildigdan bir
ay sonra onlarin kiitlesi orta hesabla 4,8 q olmusdur. Iyulun sonuna bu gostorici
10,5 g-a, avqustun sonuna 23,8 g-a, sentyabrin sonuna 42,1 g-a godor artmisdi.
Oktyabr ayinin sonunda tocriiba basa ¢atdiqda baliq korpalorinin orta kiitlasi artiq
54,5 g olmusgdu. Baliq kdrpalorinin kiitlasi artdiqca onlara verilon sutkaliq yemin vo
miivafiq olaraq ongiinliik arzinds verilon yemin timumi kiitlasi artirtlmigdi.
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Cadval 1

Hovuz Ne 1-da ¢aki korpalarinin yetisdirilmasi prosesinin asas gostaricilori
(motarizada orta roQamlar verilmigdir)

Yemin
Aylar Ongiinliiklor Ballqlzfrln Sutkahq -yemin dmumi
kiitlasi, kiitlasi, q Kiitlosi,
I 1,3-4,2 (2,9) 35-45 (36,7) 370
Iyun I 2,2-6,5 (3,7) 40-60 (47,2) 425
Il 4,2-8,1 (4,8) 55-85 (66,7) 535
I 4,9-9,9 (6,2) 65-110 (80,9) 730
Tyul I 5,9-12,7 (8,1) 100-130 (110,3) 990
i 6,7-14,5 (10,7) 115-175 (139,6) 1255
I 8,2-21,4 (13,9) 150-210 (185,8) 1675
Avqust I 11,7-24,6 (18,2) 225-275 (246,3) 1970
i 15,9-29,7 (23,8) 230-320 (283,3) 2550
I 20,3-38,7 (29,9) 280-385 (335,1) 2680
Sentyabr I 26,7-43,5 (36,4) 275-400 (320,2) 2880
i 32,8-47,3 (42,1) 190-320 (230,0) 2070
I 38,0-51,3 (46,6) 200-300 (239,7) 1915
Oktyabr I 39,2-53,9 (50,9) 150-220 (188,2) 1690
i 43,7-61,3 (54,6) 120-200 (156,1) 1245

Iyul ay1 orzindo baliglara 6lgiisii 0,5-1,0 mm olan yem granullari verilirdi.
Bu zaman yemin orta sutkaliq kiitlosi 65-175 ¢ arasinda doyisorok baliglarin
imumi kiitlosinin 3,7-5,7%-ni toskil etmisdi. Iyul aymin biitiin {i¢ ongiinliiyiindo
hovuz Ne 1-oki baliglara {imumilikde 2900 q yem verilmisdi. Iyulun axirma godor
burada yetigdirilon baliglarin orta kiitlosi togribon 4,4 q artmigdu.

Avqustun birinci ongiinlityiinds baliq korpalarina 6lgtilari 0,9-1,6 s,
sonraki iki onglinliyiindo isa 1,3-2,0 am olan yem verilirdi. Avqustda baliglar
sutkada {i¢ dofo yemlonirdi vo hovuz Ne 1-o iimumilikdo 6195 g yem verilmisdi.
Yemin sutkaliq normasi 155-320 q idi ki, bu da baliglarin iimumi kiitlasinin 3,4-
5,3%-ni toskil edirdi. Avqustun sonu {igiin hovuzdaki baliglarin orta kiitlosi
togriban 13 q artmigd.
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Sentyabrda vo oktyabrda baliq korpolori Olgiilori 1,6-2,4 mm olan
granullarla yemlondirilirdi. Soyuglarin baslamasi ilo olagadar hovuzlarda suyun
temperaturu diigmoys baslamisdi. Bels ki, sentyabrin sonu ii¢iin suyun temperaturu
togriban 4°C, oktyabrin sonu igiin iso demok olar ki, daha 3°C azaldi.
Temperaturun enmasi ilo baliglarin gida aktivliyi asagi diisdiiyiindon, yemin
sutkaliq normasi da bir qodor azaldilmaga baslandi. Biitiin sentyabr ay1 orzinds
baliglara comi 7600 g yem verildi, belo ki, onun sutkaliq normasit 280-320 g
hiidudlarinda doyigorok, sentyabrin birinci ongiinliiylindo baliglarin - timumi
kiitlasinin 3,0-4,5%-ni, ikinci ongiinliiylindo 2,4-3,9%-ni, liglincii ongiinliiyiindo
1,5-2,7%-ni toskil etdi. Sentyabrin tigiincii onglinliiyiindo baliglar siitkada iki dofo
yemlanirdi vo bu ay arzinds onlarin orta kiitlasi 18 g-dan ¢ox artdi.

Oktyabrin birinci ongiinlityiinds suyun orta sutkaliq temperaturu 16,2°C-ys,
tiglincii onglinliiylindo 14,7°C-ys, lglincii ongiinlityiinde 13,2°C-ya godar endi,
bununla slagadar olaraq baliglarin yem aktivliyi daha da azaldi. Bu ayin 20-don
baslayaraq, baliglarin yem aktivliyinin azalmasi ilo alagodar olarag, onlar sutkada
bir dofo yemlonirdi, yemin sutkaliq normasi shamiyyatli doracads azaldilaraq 100-
290 e-a catdirildi, birinci ongiinliiyiinds baliglarin timumi kiitlasinin 1,5-2,3%-ni,
ikinci ongiinlityiinds 1,0-1,5%-ni, ti¢iincii ongiinliiylindo 0,7-1,3%-ni togkil etdi.
Umumilikds, oktyabr ayr orzindo baliglara 48002 yem verilmis, baliglarin
kiitlosinin artimi orta hesabla 13 ¢ olmusdu.

Belaliklo, tocriibonin baslanmis oldugu iyunun avvalinds hovuz Ne 1-do
baliglarin iimumi kiitlasi 750 g, oktyabrin sonunda, yani tocriibanin basa catdig
vaxtda iso artiq 15830 q idi. Demoali, hovuz Ne1-do tocrilbo miiddstine
yetigdirdiyimiz baliglarin @imumi kiitlosi 15080 q artmigdi. Tacriiba orzindos
baliglara {imumilikde 22730 g yem verilmisdi vo yemin tmumi kiitlasinin
baliglarin timumi kiitlo artimina nishati tagruban 1,5 g olmusdu.

Hovuz Ne 2-do ¢oki korpolorinin yetisdirilmasi prosesinin osas gostaricilori
Codvol 2-do verilmigdir. Codvoldon goriindiiyii kimi ¢oki korpolori hovuza
buraxildiqdan bir ay sonra onlarin orta kiitlasi 4,1 ¢ idi. Iyulun sonuna bu géstarici
7,3 0-a, avqustun sonuna 13,7 g-a, sentyabrin sonuna 22,2 g-a godor artmusdi.
Oktyabr ayinin sonunda, tacriiba basa ¢atdiqda baliq korpalarinin orta kiitlasi artiq
28,9 q olmusgdu. Baliq korpalorinin kiitlasi artdiqca onlara verilon sutkaliq yemin vo
miivafiq olaraq ongiinliik arzinds verilon yemin timumi kiitlosi artmigdi.

Hovuz Ne 2-ys buraxilmig ¢oki korpolori hovuz Ne 1-o buraxilanlarla eyni
partiyadan oldugundan, onlarla eyni kiitloys — 1,3-4,8 g (orta hesabla 2,5 q) malik
idilor. Har iki hovuz su ilo eyni bir monbodan tochiz olundugundan, onlarin
temperatur gostoricilori do eyni idi. 2019-cu ilin iyun ay1 arzinds hovuz Ne 2-do
olan baliq korpalari 0,2-0,6 mm 6lgiilora godor xirdalanmis taxil yarmasi verilirdi.
Bu yemin torkibi yerli mohsullardan — 50% bugdadan, 20% arpadan vo 30%
gargidalidan ibarst idi. Taxil yarmast su ilo eyni nisbotdo qarigdirilaraq,
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Xamirabanzar kiitls alds olunmusdur. Bundan sonra o, yumsalmaq tigiin 10-12 saat
saxlanilir vo xirda kiirraciklor soklindo hovuza atilird.

Cadval 2
Hovuz Ne 1-da ¢aki kdrpalarinin yetisdirilmasi prosesinin asas gostoricilori
(motarizada orta roQamlor verilmigdir)

Aylar | Ongiinliiklor | B2hdlarn Sutkaliq yemin :riru?:x?l
kiitlasi, q kiitlasi, g U

kiitlasl, g
| 2,1-3,2 (2,8) 45-140 (95,6) 860
fyun I 2,9-3,9 (3,4) 105-125 (111,2) 1020
1L 3,5-4,7 (4,1) 120-150 (132,2) 1060
| 4.2-5,6 (4,9) 140-180 (156,1) 1405
fyul I 5,2-6,9 (5,9) 175-210 (193,8) 1740
I 6,5-8,4 (7,3) 210-275 (240,1) 2160
| 7,8-10,3(89) | 270-340 (305,9) 2750
Avqust I 9,9-12,7 (11,2) | 340-435 (378,5) 3025
Il 11,3-17,1 (13,7) | 400-485 (464,2) 4175
| 13,5-20,7 (16,6) | 410-490 (454,1) 3630
Sentyabr I 16,1-24,7 (19,3) | 400-530 (474,7) 4270
I 10,1-28,4 (22,2) | 340-450 (401,1) 3610
| 21,6-31,6 (24,6) | 320-410 (395,6) 3165
Oktyabr I 22,9-34,9 (26,9) | 270-390 (336,3) 3025
Il 24.2-36,7 (28,9) | 260-310 (289,1) 2310

Biitlin tocriiba dovrii orzindos, yani iyundan oktyabra godor, giindalik yem
normasina 5-8% xirdalannmis yonca olave edilirdi. Iyunda ¢oki korpolorine
timumilikde 2940 g yem verilmisdi, yemin giindolik kiitlosi 45-150 g hiidudlarinda
doyisirdi ki, bu da baliglarin timumi kiitlasinin 10,4-12,9%-ni toskil edirdi. Hovuz
Ne 2-da baliglarin timumi kiitlasi 2019-cu il iyunun ovvalinds 750 g, tocriibonin
basa ¢atmasi tigiin, yoni oktyabrin sonunda iss 8020 g idi. Belaliklo, bu tacriiba
arzinds baliglarin imumi kiitlosi 7270 g artmisdi. Baliglara timumilikde 38205 q
yem verilmisdi vo yemin timumi kiitlosinin baliglarin iimumi kiitlo artimia olan
nisboti 5,26 toskil etmisdi.

Codval 3-do tocriibonin aparilmis oldugu hovuz Ne 1 vo 2-do ¢oki
korpolorinin orta kiitlosinin ongiinliiklor iizro artimlart gostorilmisdir. Burada
verilmis molumatdan balli olur ki, har iki hovuzda baliglarin orta kiitlosinin artimi
iyun ayindan baglayaraq ongiinliiklor iizra sentrabr ayinin birinci ongiinlyiine gador
yiiksalon Xatt lizro getmisdir. Avqustun ikinci yarisindan sentyabrin birinci yarisina
godar temperaturun bir gador asagi diismosine baxmayaraq, bu yiiksolmo davam
etmigdir. Sentrabrin ikinci yarisindan baslayaraq suyun temperaturunun asagi
diismasi hor iki hovuzda baliglarin bdylima siiratinin zaiflomasi ilo miisaiyat
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olunmusdur. Baliglarin boylima siiratinin iki hovuzda neco getdiyini miigayiso
etdikdo malum olur ki, tocriibs miiddatinds biitiin ongiinliiklor arzinds hovuz Ne 1-
do yetigdirilon baliglarin orta kiitlosinin artimi vo hovuz Ne 2-do yetigdirilon
baliglarinkindan yiiksok olmusdur. Biitiin tocriiba orzindo hovuz Ne 1-doki
baliglarn kiitlosinin artimi orta hesabla 3,5 g, hovuz Ne 2-dakilarinki isa bundan iki
dofodon do az olub 1,8 q toskil etmisdir.

Cadval 3
Hovuz Ne 1 va 2-0a ¢aki korpalorinin kiitlosinin ongiinliiklor tizro artimi
(motarizalorda suyunm orta temperaturu verilmigdir)

Aylar | Ongiinliiklor Bahiglarin orta kiitlosinin artimi, q Suyun
Hovuz Ne 1 Hovuz Ne 2 temperaturu °C
I 0,4 0,3 16,7-19,6 (18,1)
Iyun I 0,8 0,6 18,1-21,1 (19,8)
i 1,1 0,7 21,4-23,5 (22,7)
I 1,4 0,8 23,2-24,2 (23,6)
Iyul I 1,9 1,0 24,5-25,2 (24,8)
i 2,6 1,4 24,0-24,9 (24,5)
I 3,2 1,6 24,7-25,3 (24,9)
Avqust I 4,3 2,3 23,9-24,7 (24,3)
i 5,6 2,5 21,4-24,1 (22,9)
I 6,1 2,9 19,6-21,0 (20,2)
Sentyabr Il 6,5 2,7 17,7-19,5 (18,7)
i 5,7 2,9 16,4-17,2 (16,8)
I 4,5 2,4 15,5-16,4 (16,1)
Oktyabr I 4,3 2,3 14,0-15,2 (14,5)
i 3,7 2,0 12,7-13,6 (13,2)

Aller Aqua sirkotinin istehsal etdiyi yemin 1 kg-nin qiymoti 3,3
Azorbaycan manatidir. Baliglar bu yemin verilmasi ilo yetisdirildikds onlarin
kiitlo arttiminin har kilogrami ti¢iin 1,50 xe yem sorf olunur ki, bunun da doyari
4,95 manatdir. Aller Aqua sirkatinin mohsulu ilo yemlondirdikds baliglarin orta
fordi kiitlasi tacriibanin sonu ii¢iin 54,6 q olmusdu.
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Yerli mohsullardan hazirlanmig yemin 1 kg-1 0,55 manata basa goalir.
Belo yemdon istifado etdkdos bir tocriiba arzinds hor kilogram baliga 5,26 xe
yem talab olunur ki, bunun da giymati toqribon 2,89 manatdir. Bir mdvsiim
arzindo belo yemlo yetisdirilon ¢oki korpalorinin kiitlosi orta hesabla 28,9 q
olur.

Belalikla, Aller Aqua sirkatinin yemlori ilo yetisdirilmis baliglarin 1 kq-
nin maya doyori Yyerli yemlorlo yetisdirilmis baliglarin 1 kg-nin maya
doyarindon 2,06 manat artiqdir. Lakin, bununla yanasi yalmiz Aller Aqua
sirkatinin yemlori verilon baliglarin orta kiitlasi 25,7 g, toxminon iki dofo
coxdur. Bu o demoakdir Ki, eyni hacmli hovuzlardan istifads edilorss, Aller Aqua
sirkatinin yemloari ilo daha iri 6lgiilii baliglar alda etmok olar, amma bu 1,7 dofo
baha basa golor.
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AZORBAYCANIN ARAN iQTiSADi-COGRAFi RAYONUNUN
TOSORRUFATLARINDA iRi BUYNUZLU HEYVANLARIN
FOSILLORDON ASILI OLARAQ KRiPTOSPORIDILOR ILO
YOLUXMA DINAMIKASI

Acar sozlor: iri buynuzlu heyvanlar, buzov, koksidi, Cryptosporidium, invaziya,
ekstensivlik va intensiviik

Mogalodo Aran iqtisadi rayonunda iri buynuzlu heyvanlar arasinda
kriptosporidilorin yayilmasi vo név torkibi haqqinda molumat verilir. Morkazi Aran
igtisadi rayonunda 2019-2021-ci illar arzinds timumilikda, yas1 1-10 vo 11-30 sutkaliq,
2-3, 4-6, 7-12 ayliga qodor 226 bas iribuynuzlu heyvan todqiq edilmisdir. Invaziyanin
ekstensivliyi orta hesabla 37,61% (85/226), 1-10 giinliik buzovlarin yoluxmas1 38,24%
(13/34), 11-30 giinliik buzovlarin yoluxmast 43,90% (18/41), 2-3 ayliq buzovlarin
yoluxmas1 47,22% (17/36), 4-6 vo 7-12 ayliq heyvanlarin iso yoluxmasi miivafiq
olaraq 47,62% (30/63) vo 13,46% (7/52) toskil etmisdir. ilin fasillorindon vo
heyvanlarin yasindan asili olaraq invaziyanin ekstensivliyinin 6yranilmasi gostarir ki,
yasi iki ayliga qoadar olan buzovlarin kriptosporidilar ilo yoluxma ekstensivliyinin orta
giymati 43,84% (32/73), yas1 2-12 ayliq olan heyvanlarin yoluxma ekstensivliyinin
orta giymati iso 35,00% (49/140) toskil edir. Buzovlarin qisda yoluxma ekstensivliyi
26,92% (7/26), yazda 32,43% (24/74), yayda 41,18% (21/51), payizda iso 46,77%
(29/62) toskil edir. Todgiq edilon fekal niimunalorinds iki nov  kriptosporidi
Cryptosporidium parvum va C.muris agkar edilmisdir.

A.O.Pycmamosa

JANHAMMUKA 3APA’KEHHOCTHU KPHIITOCHHOPUJIAUAMMU KPYITHOI'O
POTI'ATOT'O CKOTA B XO35IMCTBAX APAHCKOI'O SKOHOMMUKO-
TEOTPA®UYECKOI'O PAMOHA A3EPBAMJIKAHA
B 3ABUCUMOCTHU OT CE30HA T'OJA

Knwowuesvie cnoga: kpynuwiti poeamviii  cKom, menAmd,  KOKYUOUU,
Cryptosporidium, uneasus, 5KCMeHCUBHOCb U UHIMEHCUBHOCHIb
B cratpe mpuBeneHBI CBENEHUS O PpACHPOCTPAHEHWH M BHIOBOM COCTaBe
KPUNITOCIIOPUANHA Cpedu KPYIMHOTO POraToro CKoTa B ApPaHCKOM 3IKOHOMHYECKOM
paiione. B LlenTpanbHo-ApaHckoM sKoHOMHYECKOM paiione B 2019-2021 roxsr 66110
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HCCIIEZIOBAHO Bcero 226 rojoB KPYMHOTO poraroro ckora B Bospacte 1-10 u 11-30
nHeit, 2-3, 4-6, 7-12 MecsieB. DKCTEHCUBHOCTh HHBa3HHU COCTaBuiIa B cpeaneM 37,61%
(85/226), 3apaxxennocts 1-10 mueBHBIX Temsat 38,24% (13/34), 3apaxennocts 11-30
nHeBHBIX 43,90% (18/41), 3apaxenHocts 23 mecsunblx Tessat 47,22 % (17/36), a
JKUBOTHBIX B Bo3pacte 4-6 u 7-12 mecsieB coctaBuia 47,62% (30/63) u 13,46% (7/52)
COOTBETCTBEHHO. [3ydeHHne SKCTCHCUBHOCTH MHBA3HH B 3aBUCHMOCTH OT BPEMEH rozia
W BO3pacTa >KMBOTHBIX TIOKa3blBa€T, 4YTO CpeAHEe 3HAaYCHHWE HKCTCHCHUBHOCTU
3apaKeHHs KPUITOCIIOPUANO30M TENSAT B BO3pacTe JIO ABYX MECSICB COCTABISICT
43,84% (32/73), a y XuBOTHBIX B Bo3pacte 2-12 mecsueB 35,00 % (49/140).
3apaXeHHOCTh TEJAT 3UMOM coctaBiser 26,92 % (7/26), Becnoit 32,43 % (24/74),
metom 41,18 % (21/51), ocensto 46,77 % (29/62). B wuccnemoBaHHBIX 00pa3max
bekanuii ObuUTH OOHAPY)KEHBI 1Ba BHIa Kpunrocmopuauii Cryptosporium parvum u
C.muris.

A.O.Rustamova

DYNAMICS OF CRYPTOSPORIDIUM INFECTION IN CATTLE IN THE
FARMS OF THE ARAN ECONOMIC AND GEOGRAPHICAL REGION OF
AZERBAIJAN DEPENDING ON THE SEASON OF THE YEAR

Keywords: cattle, calves, coccidia, Cryptosporidium, invasion, extensiveness
and intensity

The article provides information on the distribution and species composition of
cryptosporidium among cattle in the Aran economic region. In the Central Aran
economic region, in 2019-2021, a total of 226 head of cattle aged 1-10 and 11-30 day
old, 2-3, 4-6, 7-12 months day old calves were examined. Extensiveness of invasion
averaged 37.61% (85/226), infestation of 1-10 day old calves 38.24% (13/34),
infestation of 11-30 day old calves 43.90% (18/41), infestation 2 3 month old calves
47.22% (17/36), and animals aged 4-6 and 7-12 months amounted to 47.62% (30/63)
and 13.46% (7/52), respectively. The study of the extensiveness of invasion depending
on the seasons and age of animals shows that the average value of the extensiveness of
infection with cryptosporidiosis in calves under the age of two months is 43.84%
(32/73), and in animals aged 2-12 months 35.00% (49/140). Infection of calves in
winter is 26.92% (7/26), in spring 32.43% (24/74), in summer 41.18% (21/51) and in
autumn 46.77% (29/62). Two species of cryptosporidium, Cryptosporidium parvum
and C.muris, were found in the examined fecal samples.

Cryptosporidium cinslorine daxil edilon hiiceyrodaxili protist parazitlor
genis spektrdo onurgali, xtlisusilo do kond tosarriifatt heyvanlarin1 yoluxduraraq
onlarin mohsuldarliina oshomiyyatli dorocade 6z menfi tosirini gostorir:
heyvanlarin bdylima vo inkisafdan gqalmasina, otinin keyfiyystinin asagi
diismasing, sagilan siidiin keyfiyyati ilo yast miqdarinin da azalmasina sobob
olur [7, s.185-191; 12, s.16-25; 15, s.394]. Cryptosporidium spp. -nin klinik
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ohomiyyoti bu parazitin su vo qida vasitosilo oOtiirlilorok qgida mongali
epidemiyalara sobob olduglar askar edildikdon sonra vurgulanmaga baglanildi
[1, s.96-112]. Hal-hazirda 30 dan artiq ndv vo genotip tosvir vo tasdiq
edilmisdir [8, s.3419-3422].

Kriptosporidioz toradicilorinin tobii rezervuari bu patogenlorlo yoluxmus
mixtolif név vohsi vo kond tosorriifat1 heyvan vo quslarinin yasl fordloridir.
Kriptosporidiozun yayilmasinda miixtalif heyvanlarin rolu diinyanin miixtolif
Olkolorinin alimlori torofindon todqiq edilir. Xiisusilo, kriptosporidilorin
mexaniki kegiricilori heyvandarliq binalarinda c¢ox sayda tosadiif edilon
sinantrop gomiricilor vo quslar, sahibsiz heyvanlar hesab edilir [22, s.22; 31,
5.32-33; 19, s.46]. Bozi kriptosporidi novlari bir ¢cox onurgali heyvan novlorini,
bozilori miioyyon heyvan qruplarini, digorlori iso ancaq bir ndv sahibi
yoluxdurur [2, s.142]. Cryptosporidium spp. genis spektrdo ev heyvanlarini
yoluxdurmagqla yanasi insanlar1 da yoluxdura bilir [11, s.1165-1169; 10, s.14-
19; 14, s.16-20]. Ovvallor belo hesab edilirdi ki, 5 ndév kriptosporidi
moveuddur: momolilords parazitlik edon C.muris, C.parvum, quslarda parazitlik
edon C. meleagridis, reptililords parazitlik edon C.crotalli, baliglarda parazitlik
edon C.nazorum [6, s.372-382]. Hazirda, 152 n6v momoalido vo 30-dan artiq
qusda kriptosporidi tapilmisdir.

Abseronda, Lonkoran tobii cografi vilaystinds, Azarbaycanin sorq
bolgolorinds, Nax¢ivan MR heyvandarliq toSorriifatlarinda iri  buynuzlu
heyvanlarin  kriptosporidilorin ~ Oyronilmasi  istigamatindo  todgiqgatlar
apartlmigdir [24, 5.90-97; 21, 5.110-122].

Tadgiqatin moagsadi Morkazi Aran igtisadi rayonunda kriptosporidilarin
iri buynuzlu heyvanlarin yasindan, cinsiyystindon vo fosillordon asili olaraq
invaziyanin ekstensivliyinin vo intensivliyinin vo nov torkibinin 6yranilmasidir.

Material vo metodika

Morkazi Aran iqgtisadi cografi rayonunda kriptosporidilorin yayilmasini vo
nov torkibini Syronmok {igiin 2019-2021-ci illordo miixtalif yasdan olan
iribuynuzlu heyvanlardan fekal niimunolori toplanmisdir. ToSorriifatlarda yasi
1-10 vo 11-30 giinliik, 2-3, 4-6, 7-12 ayliq heyvanlardan gotiiriilon fekal
niimunolori mikroskopik yolla tadqiq edilmisdir. Oosistalarin tomizlonmosinda
flotasiya tisulundan istifado edilmisdir. Kriptosporidium oosistalarin1 agkar
etmak ticiin hor bir heyvandan gotiiriilon fekal izolyatlarindan nazik yaxmalar
hazirlanmis, preparatlar metanolda fiksasiya edildikdon sonra, Tsil-Nilsena gora
karbol fuksinlo boyanmisdir [4, s.594-596]. Ronglonmis preparatlar AxioScope
Al (Carl Zeiss Jena) mikroskopunun boylik boyiidiiciisii (x100) altinda
immersiya yaginda todqiq edilmisdir. Tapilmig parazitlorin mikrofotosokillori
mikroskopa qosulmus rogomsal fotoaparatinin (AxioCam Erc S5s) komayi ilo
¢okilmis, obyektlorin Olgiilori iso AxioCam Erc 5s fotokamerasinin program
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tominatindan (AxioVision LE) istifado etmoklo 6l¢iilmiisdiir. Har bir ndvdon an
az1 30 nimuno Olgildiikdon sonra naticalorin statistik islonilmosi MS Ecxel
2016, StatSoft Statistica proqramlar1 vasitaSilo hoyata kecirilmis, alinan rogom
gostaricilori M+Sd soklinds ifads edilmisdir.

Oosistalarin forma indeksi (uzunlug/en), invaziyanin ekstensivliyi (tadqiq
edilon heyvanlarin iimumi sayma goro, yoluxan heyvanlarin faizlo miqdari),
intensivliyi (mikroskopun 20 goriiniis dairssindo tosadiif edilon oosistalarin
say1) hesalanmigdir.

Tadqigatin naticalori
Tadqgiqatin naticalori tadqiq edilon heyvanlarin ifraz etdiklori fekallarinda
Cryptosporidium oosistalarinin - mévcudlugunu tesdiglodi  vo invaziyanin
ekstensivliyinin qiymotinin orta hesabla 37,61% toskil etdiyi mioyyon
edilmisdir (Cadval).

Miixtalif yasdan olan iri buynuzlu heyvanlarda askar edilon
Cryptosporidium oosistalarin ol¢iilarinin miiqayisali tohlili

Cadval

Cryptosporidium muris Cryptosporidium parvum
min — orta Forma min — orta Forma
max, hesabla, indeksi max, hesabla, indeksi
mkm mkm mkm mkm

1-10 giinliik, dil
uzunlugq 6.50-7.10 | 6.92+0.12 137 3.70-4.00 | 3.91+0.08 1.06
eni | 4.40-6.00 | 5.05+0.30 ' 2.90-4.00 | 3.70+0.28 '
11-30 giinliik
uzunlugu | 7.00-7.30 | 7.21+0.09 137 3.90-4.50 | 4.25+0.20 1.00
eni | 5.00-6.10 | 5.27+0.27 ' 3.50-4.40 | 3.89+0.27 '
2-3 ayliq
uzunlugq 7.00-7.40 | 7.35+0.09 133 4.40-4.80 | 4.66+0.10 1.06
eni | 5.30-5.65 | 5.52+0.10 ' 4.10-4.80 | 4.38+0.15
4-6 ayliq
uzunlugq 7.20-7.60 | 7.37+0.08 135 450-4.90 | 4.77+0.12 193
eni | 5.20-5.60 | 5.44+0.11 ' 3.40-3.80 | 3.89+0.38 '
7-12 ayliq
uzunlugu | 7.00-7.70 | 7.47+0.18 | 1.35 | 3.50-4.50 | 4.04+0.20 1.09

Invaziyanin ekstensivliyinin heyvanlarin yasindan asililigmmin &yronilmosi

naticosindo  miioyyon edilmisdir ki,

1-30 giiniiliik buzovlarda invaziyanin

ekstensivliyi 38,24% toskil edir. Miioyyan edilmisdir ki, buzovlarin bir ayligindan
baslayaraq invaziyanin ekstensivliyi artmaga baslayir, heyvanlarin yasi artdiqca
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invaziyanin ekstensivliyi asagi diismoyo baslayir. Bels ki, invaziyanin on yiiksok
pik haddi (47,62%) 4-6 ayliq heyvanlarda qeydo almirsa, artiq 7-12 ayhq
heyvanlarda bu gostorici 13,46%3a enir. Alinan naticolorin miiqayisali analizi
heyvanlarin yasindan asili olaraq invaziyanin ekstensivliyindo bas veron
dayisikliklori gostarir.

2019-2021-ci illordo Morkozi Aran iqtisadi rayonunda heyvanlarin
cinsiyyotindon asili olaraq kriptosporidilor ilo yoluxmasinin GSyronilmasi
naticosinds miioyyan edilmisdir ki, erkok fordlorin yoluxmasi 43,04% (34/79), disi
fordlorin yoluxmast iso 34,69% (51/147) toskil etmisdir. Codvaldo verilon
molumatlarin miigayisali analizi gostorir ki, 1-10 vo 1-30 giinliik buzovlarin erkok
fordlorinin kriptosporidiler ilo yoluxma ekstensivliyi miivafiq olaraq 37,50% va
58,82%, disi fordlorinin yoluxmasi iso 38,46 vo 33,33% toskil etdir. 2-3 vo 4-6
ayliq heyvanlarin erkok fordlorinin yoluxmasi 64,29 va 45,00%, disi fordlarinin
yoluxmasi iso miivafiq olaraq 36,36 vo 48,84% olmusdur. Heyvanlarin yagimin
artmasi ils invaziyanin ekstensivliyinds bag veran azalmani 7-12 ayliq heyvanlarda
geyds alinan invaziyanin gostoricilari (13,46%) siibut edir (Sokil 1).
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—— Umumi Dis1 fordler
Sakil 1. Miixtalif yasdan olan iribuynuzlu heyvanlarin kriptosporidilor ilo
yoluxma dinamikast

Biitiin  hallarda invaziyanin intensivliyi 1-2  oosista  olmusdur.
Kriptosporidilar ilo yoluxma ekstensivliyinin &yronilmasi gostarir ki, buzovlarin
cinsiyyatindon asilt olaraq geyds alinan yoluxma ekstensivliyi arasinda miisahido
edilon forqglor statistik diirtist deyil (p<0,05).

[lin fosillorindon vo heyvanlarin yagindan asili olaraq invaziyanin
ekstensivliyinin Oyronilmosi gostorir ki, yast iki ayliga qoder olan buzovlarin
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kriptosporidiler il yoluxma ekstensivliyinin orta qiymati 43,84% (32/73), yast 2-
12 aylig olan heyvanlarin yoluxma ekstensivliyinin orta qiymoti iso 35,00%
(49/140) toskil edir.

Fosillor iizro invaziyanin 0yronilmasi gostorir ki, buzovlarin qisda yoluxma
ekstensivliyi 26,92% (7/26), yazda 32,43% (24/74), yayda 41,18% (21/51),
payizda isa 46,77% (29/62) toskil edir (Sakil 2).
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Sakil 2. Iri buynuzlu heyvanlarn fosillordan asul olaraq
Cryptosporidium sp. ila yoluxma dinamikast

2019-2021-ci illorde Morkozi Aran iqtisadi rayonunda heyvanlarin ilin
fosillorina goro cinsiyyatindon asili olaraq kriptosporidilor ilo yoluxmasinin
Oyronilmasi naticosindo miioyyon edilmisdir ki, erkok fordlorin yoluxmasi
38,96% (30/77), disi fordlorin yoluxmasi iso 37,50% (51/136) toskil etmisdir.
Molumatlarin miiqayisosi gostorir ki, erkok fordlor arasinda invaziyanin on
yiiksok ekstensivliyi yayda (46,67%), disi fordlor arasinda iso payizda (48,78%)
geydo alinir (Sakil 2). Invaziyanm intensivliyi biitiin fosillordo mikroskopun 20
gorliniis dairasindo 12 oosista olmusdur. Molumatlarin statistik analizi qeydo
alinan bu forqlorin statistik diiriist olmadigini stibut edir.

Molumatlar1 imumilesdirarak bela naticoya galmak olar ki, Markazi Aran
igtisadi rayonunda buzovlarin fosillordon asili olaraq kriptosporidilor ilo
yoluxma ekstensivliyi arasinda slaqe yoxdur.

Tadqiq edilon heyvanlarda askar olunan oosistalarin dl¢iilori haqqinda
molumatlar codvoldo togqdim edilir. Todqiq edilon heyvanlarda tapilan
oosistalarin 6l¢iisi 6,50-7,70 (7,26+0,23)x 4,40-6,10 (5,37+0,27) mkm va 3,50-
4,90(4,32+0,37)x2,90-4,80(3,9+0,40) mkm olmusdur. Oosistalarinin 6l¢iilorine
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gora heyvanlarda xostoliyin toradicisi kimi birinci halda Cryptosporidium
muris, ikinci halda iso  Cryptosporidium parvum névleri  oldugu
miloyyonlosdirilmigdir. 11-30 giinliik buzovlar arasinda, tosadiif edilon
oosistalarin ol¢iilori 7,21+0,09 x 5.27+0,03 mkm olmusdur. 2-3, 4-6 vo 7-12
aylig buzovlarda tosadiif edilon oosistalarin 6l¢iilori 7,35+0,09 x 5,52+0,10
mkm, 7,37+0,08 x 5,44+0,11 mkm vo 7,47+0,18 x 5,55+0,13 mkm olmusdur.
Olgiilorino gdra bu oosistalarin C.muris noviino aid oldugu tosdiglonmisdir.
Oosistalarin forma indeksi 1,33-1,37 arasinda doyismisdir.

Cryptosporidium parvum oosistalarin uzunlugu 3,7-4,4 mkm, eni isa 2,9-
4,8 mkm arasinda doyismisdir. 2-3 vo 4-6 ayliq buzovlarda tosadiif edilon
oosistalarin iri oosistalarin uzunlugu 4,90 v eni 4,80 mkm-don ¢ox olmamisdir.
Oosistalarin  forma indeksi 1,06-1,23 arasinda doyismisdir. Miixtolif yas
gruplarindan olan iri buynuzlu heyvanlarin izolyatlarindan alinan oosistalarin
Olciilorinin orta qiymotlori arasinda forglorin oldugu miioyyon edilmisdir.
Buzovlarin dilinde (110 giinliik) askar edilon oosistalarin Olgiilori digor
izolyatlardan alinan oosistalarin olgiilorindon kigik (3,91+0,08 x 3,70+0,28
mkm) olmusdur. Onlar arasinda miioyyon edilon forglor statistik diiriistdiir. 7-
12 aylig heyvanlarin izolyatlarindan alinan oosistalarin minimum o&lgiilori
3,40x3,50 mkm, maksimum 6lgiilori iso 3,90-4,50 mkm olmusdur (Cadval).

Alinan naticalorin miizakirasi

Kriptosporidilorin kond tosarriifatt heyvanlarinda vo insanlarda diarreya
sobob olmasi aydinlagdirildigdan sonra, bu parazitlorin biologiyasinin va
ekologiyasinin miixtolif masalolorinin  6yronilmasine hosr edilon toadgigat
islorinin say1 koskin artmaga bagladi. Son illordo parazitologiyada novlorinin
identifikasiyasina molekulyar metodlarin totbigi naticesindo onurgalilarin hor
bir sinfindo baliglarda, siirtinonlords, qusda vo momoalilords ¢oxsayli
Cryptosporidium noévlarini forglondirmok miimkiin oldu. Bozi miialliflor
kriptosporidilorin 15 [14], digarlori 13 [19, 5.72-97] wvalid novii oldugunu
gostaririlor. Malumdur ki, Cryptosporidium parvum bir ¢ox név mamalilari va
hamg¢inin insanlar1 yoluxduran zoonoz tobisto malik parazitdir [17, s.309-323].
C.parvum iigiin rezervuar-sahib ev heyvanlari vo insandir, C.hominis t¢iin iso
insandir [5, s.262-269]. Cryptosporidium parazitinin insana kegirilmasindo
heyvanlar miioyyon rol oynayir. Heyvan monsoli ndvlorin C.meleagridis,
C.felis, C.canis, C.cuniculus, C.ubiquitum, C.viatorum, C.muris, C.suis,
C.fayeri, C.andersoni, C.bovis, C.scrofarum, C.tyzzeri, C.erinacei insanda da
tapilmas1 haqqinda molumat verilir [9, s.3-41].

Iri buynuzlu heyvanlarin yasindan asili olaraq kriptosporidilor ilo
yoluxma dinamikasini arasdiran todqiqat¢ilar heyvanlarin yasinin artmasi ilo
paralel olaraq invaziyanin ekstensivliyinin do asagi diisdiiylinii geyd edirlor.
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Todqigatgilar yast 1 ildon yuxar1 vo sagilan inoklordo invaziyanin
ekstensivliyinin - 36,1%-1 asmadigin1  gostoririlor [23, s.22-26]. Polyak
todqiqatcilar1 tosorriifatlarda invaziyanin ekstensivliyinin 20,0-88,0% togskil
etdiyi, invaziyanin on yiiksok ekstensivliyi vo intensivliyinin 6-12 giinliik
yasdan olan buzovlada qeydo alindigr haqqinda molumat verir [25, s.22-28].
Braziliyada aparilan bir tadqigat isinin naticalorino goro yasi 30 giinliikdon
asagl olan buzovlarin 82,54%nin kriptosporidilor ilo yoluxdugu miisyyon
edilsado, onlarmn 49,21%do moads-bagirsaq trakti faaliyystinin pozgunluglar
askar edilmisdir [34, s.58-67]. Oksor todqiqatgilar yast 1 ayliga qodor olan
buzovlarda invaziyanin ekstensivliyinin yiikksok oldugunu gostarirlor [26, s.21;
27,5.218-220; 28, s.4-7].

Tadgiqatin naticalori isa gostordi ki, 1-10 giinliikk buzovlarda invaziyanin
ekstensivliyi 38,24% toskil edirso, 11-30 giinliikk buzovlarda bu gostorici
43,90%9, 2-3 vo 4-6 ayliq heyvanlarda iso miivafiq olaraq 47,22 vo 47,62%5
yiiksalir. 7-12 ayliq heyvanlarda iso 13,46%3 (10/48) godor azalir. Miixtalif név
heyvanlarda parazitlik edon Cryptosporidium cinsins aid parazitin oosistalarini
praktiki olaraq morfoloji cohotdon farglondirmak miimkiin deyil. Onlarin
olgtilori az foarglonib, 3-8 mkm arasinda doyisir, formas1 yumru olub, azaciq
uzunsovdur, oosistalarin forma indeksi 1,0-1,3 arasindadir.

Tarofimizdan tadqiq edilon heyvanlarda tapilan oosistalarin 6lgiisii 6,50-
7,70 (7,26+0,23)X 4,40-6,10 (5,37+0,27) mkm vo 3,50-4,90 (4,32+0,37) X
2,90-4,80 (3,90+0,40) mkm olmusdur. Oosistalarinin 6lgiilorine  goros
heyvanlarda xastoliyin toradicisi kimi, birinci Cryptosporidium muris, ikinci
halda isa Cryptosporidium parvum névlari oldugu miiayyanlosdirilmisdir.

Fosli aspektdon iso dekabrdan baglayaraq todqiqatcilar kriptosporidilor ilo
yoluxmus buzovlarin sayinda shamiyyatli dorocads artim miisahido etmislor
[18, s.130-141; 20, s.201-206]. ©Oksar tadgiqatgilar invaziyanin ilin biitiin
fasillorinds miisahido edildiyini gostorirlor [30, s.64-66]. J.Fiedler maksimal
yoluxma hallarinin qis-yaz dovriinde, minimal yoluxma hallariin iso avqustda
[3, 5.526-528], bazi todqgiqatgilar iso invaziyanin pik ndqtosinin (86%) sentyabr
vo aprel, may vo avqust (66%) [29, s.137-138] aylarinda, bozilori iso
kriptosporidiozun pik dovriiniin yaz aylarinda miisahido edildiyini, yay vo
payizda asagi enarok qisda minimum saviyyasina endiyini [32, s.139; 33, s.35-
38] gostarirlor.

Bizim todqiqatin noticolori gostordi ki, qis aylarinda invaziyanin
ekstensivliyi 26,92% toskil edir. Sonraki aylarda (yaz) invaziyanin ekstensivliyi
32,43%0 yiiksolir. Yay aylarinda invaziyanin ekstensivliyi yliksolmokds davam
edorok 41,18%a, payizda iso 46,77%a catir. Beloliklo invaziyanin on yiiksok
ekstensivliyi payiz faslindo geydo alinir. Beloliklo, payizda invaziyanin
ekstensivliyi ilin digor fosillori ilo miiqayisads yiiksok olur. Umumiyyatlo, il
arzindos invaziyanin ekstensivliyi 26,92-46,77% arasinda doyisir.
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Cryptosporidium oosistalarinin buzovlar arasinda qeydes alinmasi bu
patogenin heyvandarliq tosorriifatlarinda hossas heyvanlar arasinda daima dovr
etmosino imkan verir. Bu sobabdon do kriptosporidioz il boyu tesorriifatlarda
askarlanir.

Aliman naticolordon buzovlarin kriptosporidiozuna qarst miialico vo
profilaktika todbirlorinin hoyata kecgirilmosindo nozors alinmasi lazimdir.
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BAKI SOHORININ YASAYIS BINALARI ORAZISINDOKI
MIKROSKOPIiK GOBOLOKLORIN YAYILMA XUSUSIYYOTLORI

Agar sézlar: Baki sohori, yasayis binalari, mikobiota, ndv miixtalifliyi, ekolo-
trofik alaga, potensial patogen, patogenlik saviyyasi

Elmi mogalods todgigat orazisi olaraq Baki sohorinin miixtalif orazilori, o
ciimlodon Yasamal rayonu orazisinds insa olunan yeni yasayis komplekslori va tarixi-
memarliq abidosi kimi qorunan “Igori sohor’do olan yasayis binalar1 yerloson saholor
secilmigdir. Nimunolor miivafiq olaraq hom torpagdan, hom do yasayis binalari
yerlasan arazinin atmosfer havasindan, ham do yasayis binalarinin daxili miihitindan
gotliriilmiigdiir.  Miixtalif trofik qruplara aid olan gobaloklorin ayrilmast vo
identifikasiya edilmasi ticiin mikologiyada molum olan metod vo yanasmalardan
istifado edilmisdir. Qeyda alinan gobaloklorin fermentativ aktivliyi spektrofotometrik
yolla hoyata kegirilmigdir. Miioyyanlogdirilmisdir ki, saxarolitik vo peptonolitik
fermentloro malik gobaloklor osasinda formalagan mikobiota 21 novdon togkil
olunmusdur vo onlarin har tigiindon biri BSL-2 (Biological Safety Lavels) grupuna aid
potensial patogenlordir. Malum olmusdur ki, BSL-2 grupuna aid peptonolitik aktivliys
malik gébaloklorin patogenlik saviyyasi daha yiiksok olur.

I'.B.banaxanosa

OCOBEHHOCTH PACHIPEAEJEHUSA MUKPOCKOIIMYECKHUX
T'PUBOB B PAMOHE )KHJIBIX JOMOB B BAKY

Kntouesvle cnoea: 2opoo baky, owcuivie 30anuu, 6udogoe pasHoobpasue,
9IKOIOMpOdUUecKue céa3u, NOMEHYUAIbHbIE NAMO2EHbL, YPOBEHb NAMOSEHHOCIU

B HayuHOI1 cTaThe BHIOpaHBI HAIIPABICHUS MCCIEOBaHUI B Pa3HBIX pailoHax
Baky, B TOM umnciie HOBBIE KHJIbIE KOMILIEKCHI, IOCTPOEHHBIE B SlcamMalibCKOM paiioHe U
xuiaele goma B «CTapoM TOpoze», KOTOPBIH OXpaHsSeTcs Kak HCTOPUKO-
ApXHUTEKTYPHBIN MaMATHUK. [IpoObI ObIIM B3SITHI KaK W3 TIOYBBI, TAK U M3 aTMOC(EpHI
KHUJIOTO paliOHa, a TaKXKe W3 BHYTPEHHEW cpelbl JKUIBIX JOMOB COOTBETCTBEHHO.
W3BecTHblE B MUKOJIOTHM METOJBI M TOAXOIBl HMCHOJB30BAHBI U BBIACICHUS H
WACHTU(QHUKAIMY TPUOOB, NPUHAUICKANMX K pa3HBIM TPOQUYECKUM TPYIIIaM.
depMEHTATUBHYI0O ~ aKTHBHOCTH  3apETHCTPUPOBAHHBIX  TPHOOB  OMNpPEeIsuin
cnekrpodoromerpuuecku. OnpeneneHo, 4To MUKOOHoTa, cOpMUPOBaHHAS HA OCHOBE
rpubOB C CaxapoIUTHUYECKUMH U HENTOHOIUTHUYECKUMHU (epMEHTaMH, COCTOUT U3 21
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BUJIa, U BCE TPU U3 HUX SBIIIOTCS TOTCHIUAIBHBIMH MMATOTCHAMH, OTHOCSIMMUCS K
rpynme BSL-2 (ypoBHEH Omomormyeckoil 6€30MacHOCTH). Y CTAaHOBIEHO, YTO YPOBEHBb
MaTOTEHHOCTH IPUOOB C TIENTOHOIUTHYECKON aKTUBHOCTHIO rpynibl bCJI-2 Beime.

G.V.Balakhanova

DISTRIBUTION FEATURES OF MICROSCOPIC MUSHROOMS
IN THE AREA OF BAKU CITY BUILDINGS

Keywords: Baku city, residential building, species diversity, ecological and
trophic connections, potential pathogens, pathogenicity level

The scientific article selected the areas of research in different areas of Baku,
including new residential complexes built in the Yasamal district and residential
buildings in the "Old City", which is protected as a historical and architectural
monument. Samples were taken from both the soil and the atmosphere of the
residential area, as well as the indoor environment of the residential buildings,
respectively. Methods and approaches known in mycology have been used to isolate
and identify fungi belonging to different trophic groups. The enzymatic activity of the
recorded fungi was performed spectrophotometrically. It was determined that
mycobiota formed on the basis of fungi with saccharolytic and peptonolytic enzymes
consists of 21 species, and all three of them are potential pathogens belonging to the
group BSL-2 (Biological Safety Lavels). It was found that the level of pathogenicity of
fungi with peptonolytic activity of the BSL-2 group is higher.

Giris

Miiasir gohor xiisusi ekosistem olub, 6z iglim, torpaq vo atmosfer
havasinin fiziki-kimyavi xassolori, heyvan, bitki vo mikroorganizm birliklarinin
struktur qurulusu, otraf miihitin ¢irklonmasi, insan torofindon yaradilan
infrastruktur doyisikliklor baximindan tabii biogeosenozlardan koskin sokildo
forglonir. Belo ki, sohor miihiti isti iqlimi, tizvi maddslorlo zongin olan torpagi,
alverisli temperatur rejimi vo neytral vo ya zoif goalovi tursulugu ilo xarakterizo
olunur [5; 11]. Qeyd edok ki, artiq meqapoliso ¢evrilon diinyanin irimiqyasl
soharlorinda potensial patogen gobaloklorin inkisafi ti¢lin daha alverisli soraitin
moveudlugu aparilan todqiqatlarda 6z tosdiqini tapmisdir [1; 3; 6]. Malum
olmusdur ki, son zamanlar biosferdo, xiisuson, urboekosistemlordo daha kaskin
xarakter alan antropogen faktorlar canli orqanizm birliklorinin, o ciimlodon
mikobiotanin formalagmasina ¢ox giiclii tosir gostorir [2; 9]. Eyni zamanda,
otraf miihito antropogen tosirin giliclonmasi biogeosenozlarda, o ciimlodon
urboekosistemlordo lokal pargalanmalara da sobob olur ki, bu da biotik
komplekslords bu va ya digor canli orqanizmlorin, o ciimladon mikroskopik
gobaloklorin  nov torkibinds osash keyfiyyot doyisikliklorinin  meydana
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¢ixmasina gotirib ¢ixarir. Xisuson, sohor miihitindo formalasan mikobiota
daxilindo potensial patogen gobaloklorin meydana ¢ixmasi tadqig olunan
yasayis binalar1 yerloson orazido mikoloji vaziyyatin dyranilmasini zaruri edir
[4; 13]. Nozoars alsaq ki, gobaloklorin otraf miihitdo funksional miixtalifliyi vo
forgli ekolo-trofik qruplar yaratmasi onlarin heterotrofluq xiisusiyyatindon na
godar asilidirsa, eyni zamanda urboekosistemda antropogen yolla amolo galon
miixtalif tipli tullantilarin, o ciimladon, sokarlorin, ziilallarin va s. maddalarin
kimyovi torkibi ilo do bir o godor olagadardir. Bu baximdan otraf miihitds, 0
ctimladan, urboekosistemlordo miixtalif torkibli substratlarin mévcudlugu vo
miqgdar1 hom mikobiotanin formalasmasini, ham do onun torkib elementlorinin
ekolo-trofik slagslorinin qurulmasini sortlondirir [7; 12]. Toqdim olunan isin
moqgsadi Baki sohorinin yasayis binalart yerlogson orazilorinds formalasan
mikobiotanin ~ ndv  mixtalifliyinin - vo  ekolo-trofik  olagsalorinin
miioyyanlosdirilmasindan ibarat olmusdur.

Material va metodlar

Todgigat orazisi olaraq Baki soharinin miixtalif arazilori, o ctimladan
Yasamal rayonu orazisinds insa olunan yeni yasayis komplekslari va tarixi-
memarliq abidasi kimi qorunan “Igori sohar”ds olan yasayis binalar1 yerloson
sahalor se¢ilmigdir. Niimunolor miivafiq olaraq ham torpagdan, hom do yasayis
binalar1 yerlogon orazinin atmosfer havasindan, hom do yasayis binalarinin
daxili mithitindon gétiiriilmiisdiir. Miixtolif trofik qruplara aid olan gobaloklarin
ayrilmasi vo identifikasiya edilmasi {igiin mikologiyada malum olan metod va
yanagmalardan istifado edilmisdir [8; 12]. Qeydo alinan go6baloklorin
fermentativ aktivliyi spektrofotometrik yolla hoyata kegirilmisdir [10].

Alman naticalar vo onlarin miizakirasi

Urboekosistemdo  miixtolif  funksional  zonalarin  miiqayisali
xarakteristikas1 gostorir ki, yasayis binalar1 yerloson orazilor tizvi torkibli
tullantilarla, xiisuson, moisat tullantilar1 ilo daha ¢ox ¢irklonmoys moruz qalir.
Yasayis binalar1 yerloson lokal orazilords tizvi torkibli tullantilarin miqdarca
coxalmasi burada moskunlagan goboloklorin trofik qruplarnmn inkisafina
stimuloedici tosir gostorir. Odur ki, yasayis binalar1 yerlogon lokal arazilords
spesifik mikobiotanin formalagmasinda urbanizasiya amili on giiclii antropogen
faktor hesab olunur. Mohz bunun noticasidir ki, Baki sohorinin yeni yasayis
komplekslori vo kohna binalar yerloson orazilorindon, basqa sozlo, urbanozem
zonalardan, miivafiq olaraq ham torpaqdan, hom havadan, hom ds munisipal
tullantilardan gétiiriilon niimunalorin mikoloji analizi formalagan mikobiotanin
taksonomik baximdan kifayst godor zongin oldugunu géstarir (Codval 1).
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Cadval 1
Yasayis binalart yerlogon arazilarda mikroskopik gobaloKlorin yayilma xiisusiyyatlari
Yasayis binalar1 yerlogon
Ne arazilor
Goboalok novlari torpag hava munisipal
tullanti

1. | Acremonium cerealis W.Gams. + - +

2. | A.charticola (Lindau) W.Gams. + + +

3. | Alternaria alternata (Fr) Keissl. + + +

4. | A.tenuissima (Kunze: Fr) Wiltschr. + - -

5. | Aspergillus niger Tiegh + + +

6. | A.terreus Thom. + - +

7. | A.ochraceus K.Wilh. + - +

8. | A.sydorvii Church. + + -

9. | A.ustus (Bainier) Thom et Church. + - +
10. | A.versicolor (Vuill.) Tirab. + + -
11. | Beauveria bassiana Vuilt. + - +
12. | Botrytis cinerea Pers. + + -
13. | Cladosporium cladosporioides de Vries + + +
14. | C.elatum (Harz) Nannf. + - -
15. | Clonostachys rosea Schroers + - +
16. | Chrysosporium merdarium Y.W.Carmich + + -
17. | Ch.tropicum Y.W.Carmich + - +
18. | Geomyces pannorum Y.W.Carmich + - -
19. | Haematonectria haematococca Samuels + - +
20. | Humicola grisea Traaen + - +
21. | Fusarium oxysporium Schit. + + +
22. | Mucor hiemalis Wehmer + + +
23. | M.circinelloides Tiegh + + -
24. | Microascus brevicaulis S.P.Abbott + - +
25. | Penicillium chrysogenum Thom + + +
26. | P.funiculosum Thom. + + +
27. | P.purpurogenum Stoll. + - +
28. | P.verrucosum Stolk et Hadlok + + -
29. | Rhizopus arrhizus Fischer. + - +
30. | Trichoderma viride Pers.:Fr. + + +
31. | Trichophyton ajellovi (Vanbreus) Ajello + - +
3 I\_/i(-:;]rliicillium tenerum (Nees ex Pers.) + 4 i
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Sohorin yasayis binalar1 yerlogon orazilorinds formalasan mikobiotanin
ekolo-trofik slagalorine goro xaraktersitikas1 burada saxarolitik va peptonolitik
ferment sistemlorino malik gobolok qruplarinin genis yayildigimi vo kifayot
goadar yiiksok fermentativ aktivlik niimayis etdirdiklorini gostarir. Qeyd edok ki,
yasayls binalar1 yerlogon orazilords insanlarin hayat foaliyyatlori ilo alagodar
olaraq il arzindo miitomadi olaraq miixtalif tizvi torkibli substratlar, o ciimlodan
moaisat tullantilari, bitki va heyvan monsali gida qaliglart va s. amala galir. Bu
iso ekolo-trofik baximdan formalasan mikobiota daxilindo saxarolitik vo
peptonolitik ferment sistemlorino malik gobalok qruplarinin dominant mévqe
tutmasini sortlondirir. Umumiyyetlo, yasayis binalar1 orazilorinde amols golon
tullantilarin torkibindon asili olaraq bu funksional zona iigiin tipik hesab olunan
gobalok novlorino daha ¢ox rast golinir. Substratin kimyovi tarkibindon asili
olaraq orazido hom saxarolitik, hom do peptonilitik ferment sistemlarino malik
gobaloklor iistiinliik toskil edirlor. Belo ki, saxarolitik ferment sistemino malik
gobaloklarin rastgolmo tezliyino goro analizi gostorir ki, Aspergillus niger,
Haematonectria haematococea, Fusarium oxysporium vo Penicillium
chrysogenum dominant, Cladosporium cladosporioides, Alternaria alternata,
Trichoderma viride, Aspergillus terreus, Mucor hiemalis, Rhizopus arrhizus
tez-tez rast golinon, Aspergillus ustus, Clonostachys rosea, Acremonium
charticola, Humicola grisea, Beauveria bassioma tosadiifi vo ya nadir névlor
kimi xarakterizo olunurlar. Eyni zamanda yasayis binalar1 yerlogon orazilords
peptonolitik aktivliya malik olan gobaloklora rast golinir ki, onlardan
Penicillium chrysogeum, Cladosporium cladosporioides, Haematonectria
haematococca, Fusarium oxysporium dominant névlora, Aspergillus niger,
Acremonium cerealis, Mucor hiemalis, Rhizopus arrhizus, Beauveria bassioma,
Aspergillus ustus, Aspergillus terreus, Chrysosporium tropicum tez-tez rast
galinanlara, Penicillium purpurogenum, Penicillium funiculosum, Trichophyton
ajellovi, Microascus brevicaulis, Trichoderma viride tosadiifi vo ya nadir
novloro aid edilirlor. Aparilan miiqayisali todqiqatlar gostorir ki, yasayis binalart
yerlogon arazilordo maskunlasan hom saxarolitik, hom do peptonolitik gobalok
qruplarinin fermentativ aktivliklori kifayat godor yiiksok olur vo demak olar ki.
il orzindo doyismoyarok stabillik niimayis etdirir. Bu qrup goboaloklorin
fermentativ  aktivliklorinin ilin biitin fasillorindo geydo alinmasi bina
sakinlarinin hoyat foaliyyatlori noticasindo daima omala gotirdiklori tullantilarin
miqdari ilo olagodardir. Qeyd edok ki, yasayis binalar1 orazilorindoformalasan
mikobiotanin ham saxarolitik, hom do peptonolitik ferment sistemlorino malik
gbbalok gruplart név miixtalifliyi baximindan bir o godar do zangin olmasa da,
onlar yiiksok inkisaf etmok qabiliyyati ilo xarakterizo olunurlar.
Miiayyanlosdirilmisdir ki, yasayis binalari orazilorindo karbohidrat vo ziilal
torkibli substratlarin tullanti kimi miqdarca c¢oxlugu vo sohor miihitindo
temperaturun nozoragarpacaq doracads yiiksokliyi formalasan mikobiota ti¢iin
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optimal sorait yaradir. Odur ki, yuxarida qeyd olunan iizvi torkibli qidali
miihitlordo mikroskopik gobaloklorin adaptasiya miiddoti tez basa catir vo
onlarin imumi inkisafi 10-15 gilin arzinds yekunlasaraq sporulyasiya bas verir.
Eyni zamanda, saxarolitik vo peptonolitik ferment sistemlarino malik gobalok
qruplarinin {izvi torkibli substratlar tizorindo siiratli adaptasiyast vo giicli
inkisafi, eyni zamanda tullantilarin daha intensiv par¢alanmasina da zomin
yaradir. Belo ki, aparilan todqiqgatlar gostorir Ki, Fusarium oxysporium,
Haematonectria haematococca vo Alternaria alternata daha yiiksok saxarolitik,
Penicillium chrysogeum, Aspergillus niger, Cladosporium cladosporioides isa
daha yiiksok peptonolitik aktivliklo mikobiota daxilinds digor gébaloklardon
farglonirlar.

Beloliklo, sohor miihitindo miixtolif funksional zonalarda, o climlodon
yasayls binalar1 yerloson orazilordos maskunlasan goboloklorin yaradacaqlari
trofik grupun taksonomik strukturu vo ndév miixtslifliyinin formalagsmasinda
urboekosistemds toplanan tullantilarin hansi kimyavi torkibdo olmasi son
doraco miihiim rol oynayir. Bela Ki, oagar yasayis binalar1 yerlogon orazilords
substrat olaraq sokorli birlosmolor dstiinliikk togkil edorss, 0 zaman
urboekosistemds saxarolitik ferment sistemina malik gobalok qrupunun
formalagsmas1 gercoklosacokdir. Yox ogor, yasayis binalar1 yerlogon orazilordos
ziilal torkibli substratlarin miqdar1 ¢oxdursa, o zaman urboekosistemdo
peptonolitik ferment sistemlorino malik gdboalok qrupunun formalagmasi
reallasacaqdir. Basqa sozlo desok, goboaloklorin gidalandiglart substratin
kimyavi torkibi urboekosistemds trofik gobolok qruplarmin formalagmasini
sortlondirir vo miioyyanlogdirir.

Son zamanlar aparilan todqiqatlar gostorir ki, yasayis binalari arazilordo
formalagan mikobiotanin daxilindo potensial patogen gobolok névlarinin
artmasi dinamikas1 miisahido edilmokdadir. Miigayisali eksperimentlor siibut
edir ki, saxarolitik ferment sistemina malik gobalok grupunda potensial patogen
gobalok ndvloring ¢ox az rast golinss do, peptonolitik ferment sistemino malik
gobaloklor arasinda potensial patogen ndvlorin sayr nozarogarpacaq doracodo
yiiksokdir. Qeyd edok ki, yay vo payiz fasillorinds yasayis binalari yerlogon
orazilords geyds alinan potensial patogen goboloklorin hom say torkibi, hom do
patogenlik aktivliyi yiiksok gostaricilorlo ifads olunur. Ona gora ki, yay vo
payiz fosillorinds yasayis binalar1 orazilorinds ham temperatur, hom ds riitubot
kifayot godor yiiksok olur. Bu iso potensial patogen goboalok ndovlarinin
opportunist niimayandslorinin  ham giiclii inkisafina, hom do patogenlik
Soviyyasinin artmasina real zomin yaradir. Yasayis binalar1 orazilorinds
formalasan mikobiotanin potensial patogen torkibinin mikoloji tohliikesizlik
soviyyasi (BSL - Biological Safety Lavels) baximindan miiqayisali
xarakteristikas1 gostorir ki, BSL-1 qrupuna aid gobaloklor 30% toskil edirsa do,
BSL-2 qrupuna aid névlorin miqdart 17%-o boarabar olur. Goriindiyti kimi,
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BSL-1 qrupuna aid gobolok ndvlorinin yasayis binalari orazisinds yayilma
spektri kifayat godor genisdir vo onlarin say torkibinin komiyyat gostaricilori
nozars carpacaq doracads yiiksokdir. Lakin, xiisusi olaraq qeyd etmok lazimdir
ki, BSL-1 grupuna aid olan gobaloklor insan organizminds xostolik toradicisi
kimi miisahido olunmur vo insanlarin saglamligi ii¢iin hor hansi potensial
infeksiya manbayi hesab olunmurlar.

Habelo, miioyyanlosdirilmisdir ki, yasayis binalar1 arazilorindoe BSL-2
grupuna aid olan gobalok ndvlarinin yayilmast mahdud sayla xarakterizs olunsa
da, onlar insanlarin saglamligi noqteyi-nozarindon son doracs tohliikali hesab
olunurlar. Eyni zamanda BSL-2 qrupuna aid olan gobalalor organizms
diisdiikdo uzun miiddat potensial halda saxlana bilir vo lokal mikozlar
toradirlor. Qeyd edok ki, BSL-2 grupuna aid olan gobalolorin xiisusen, immun
statusu asagi olan insanlarda patogenlik aktivliyi yiliksok olur. vo mahz buna
gora do bu va ya digar mikotik infeksiyanin az miiddat orzinds gergoklogsmosi
bas verir. Eyni zamanda o da malum olmusdur ki, yasayis binalar1 arazilorinda
geyds alinan BSL-2 qrupuna aid olan névlar iimumi mikobiotani tagkil edan har
ti¢c gobalokdan biri olub, yiiksok patogenlik aktivliyi ilo xarakterizo olunurlar.

Natica

Beloliklo, otraf miihito antropogen miidaxilonin gliclonmasi eyni
zamanda urboekosistemda potensial patogen gobaloklorin, o ciimladon BSL-2
grupuna aid olan novlarin inkisafina stimuloedici tosir gostorir. Nozars alinsa ki,
Baki gohorinin yasayis binalari yerlagon arazilorinds yayilan potensial patogen
gobaloklarin BSL-2 grupuna aid olan ndvlarinin migdari 20%-o yaxindir vo
onlar mikoz xastaliyi toratmoys daha ¢ox meyillidirlar, 0 zaman bels arazilarin
mikoloji aspektdon monitoringinin aparilmasit vo sanitar-gigiyenik noqteyi-
nozardan nozaratos gotiiriilmasi olduqca zoruri edilir.
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DAGLIQ ORAZILORDO TOBiOoTi MUHAFiZONIN VO
TORPAQDAN iSTIFADONIN IDAR® EDILMOSI
(SAHDAG MILLi PARKININ TIMSALINDA)

Agar sozlar: integrasiya olunmus maQqsadlar, landsaft planlasdirmasi, tabiatin
miihafizasi, torpaqdan istifada, Boyiik Qafqaz
Mogalo Sahdag Milli Parki vo onun otraf zonalarinda tobioti miihafizo vo
torpaqdan istifado mogsadlori dasiyan konseptual yanasmaya hasr edilmisdir. Landsaft
planlagdirilmasiin torkib elementi olan bu yanagsma orazido saha Vo inteqrasiya
olunmus mogsadlorin toyin edilmosini 6zlindo ehtiva edir. Toadgigat orazisinin
inkigafinin saha moqsadlori 3 kateqoriya tizra qruplasdirilaraq miihafizs, yaxsilagdirma
Vo inkisaf konsepsiyalarina uygun olaraq zonalagdirilmigdir. Tohlilin noticaloring
osason milli parkin orazisi biitovliikdo miihafizo zonasina, meso Vo meso-kolluglar
inkisaf zonasina, deqradasiya proseslorinin miisahids olundugu yasayis mantagolorinin
otraf zonalar1 vo dag g¢omonliklori iso yaxsilasdirma zonalarma aid edilmosi
osaslandirilmisdir. Inteqrasiya olunmus inkisaf mogsodlori konsepsiyasina uygun
olaraq todgigat orazisinds 8 kateqoriya {izro zonalar ayrilmisdir: niive sahalari, bufer
zonasinin mesolori, Soth sulari ekosistemlori, otlag saholori, okin saholori, seyrok
mesoliklor, mesalorin ziyan gordiiyii sahalor vo yiiksok dagligin qayaliq ekosistemlari.
Qeyd olunan moqsadlor gruplasdirilmagla sosial-igtisadi imkanlar
miioyyanlogdirilmisdir.

3.4./rcadpaunos

YIIPABJIEHUE OXPéHOI?'I HnPUPOABI U 3EMJIEIIOJIB30OBAHUEM
B 'OPHBIX PAMOHAX (HA ITPUMEPE INAXJIAI'CKOI'O
HAIIMOHAJIBHOT O ITAPKA)

Kntouesvle cnoea: unmezpuposauHvle yeau, Aanowagmuoe niaHuposauue,
oxXpana npupoovl, 3emienoivzosarue, bonvuion Kasxas
Cratbsi MOCBAIIEHA KOHIENTYaTLHOMY ITOJXOMY, HAIpPaBICHHOMY Ha OXpaHy
npupoasl W 3emiienonb3oBaHue B Illaxparckom  HamwuonansHom Ilapke u
NPWIETAIOMIUX K HEMY TEPPUTOPHUSX. ODTOT MOAXOM, SBISIOMIUNACS HEOThEMIIEMOM
4acThIO JIAHAMA()THOrO TUIAHMPOBAHMSI, BKIIFOUAET B c€0s ONpe/ie/iCHHe OTPaCICBBIX U
WHTETPUPOBAHHBIX TIIeNIed pa3BUTHS H3ydaeMoil Tepputopun. OTpacieBble IETu
Pa3BUTHUS TEPPUTOPUU UCCIECIOBAHUN CIPYNIUPOBAHBI B 3 KaTErOPUH M 30HUPOBAHBI
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TI0 TIOHATHSIM OXPaHbl, YIyqIieHus u pa3BuTus. [lo pe3ynpratam anammsa 000CHOBAHO,
YTO BCSA TEPPUTOPHS HAIMOHAIHHOTO TApKa BXOIWT B OXPaHHYI 30HY; Jieca M
KYCTapHUKU BKIIIOUEHBI B 30HY YJIYYIICHUS, & HACEIICHHBIC IMyHKTHl W TOPHBIC JYra,
riae HaOJMIOMArOTCS TPOIECCH  Jerpajialliid, OTHECEHbI K 30HaM pPa3BUTHS Ha
HCCIEAYEMON TEPPUTOPUU. B COOTBETCTBUU € KOHLENMUUEH MHTEIPUPOBAHHBIX LENEH
pa3BUTHS HCCleqyeMass TEppPUTOpPHUS pa3ielieHa Ha § KaTeropuil: OCHOBHBIE
TeppuTOopuH, Jieca Oy(pepHON 30HBI, SKOCHUCTEMBI IOBEPXHOCTHBIX BOJ, MAcTOWIIA,
MAIIHA, PEeIKHe Jieca, JIECOMOBPEXACHHBIE TEPPUTOPHH W BBHICOKOTOPHBIE CKaJbHBIE
9KOoCcHCTeMBbl. Takke OBUIM BBIABICHBI COIUAIBHO-YKOHOMUYECKHE BO3MOXKHOCTH
IyTeM TPYNIUPOBKH STUX LIETEH.

E.A.Jabrayilov

MANAGEMENT OF NATURE PROTECTION AND LAND
USE IN MOUNTAIN AREAS (ON THE EXAMPLE
OF SHAHDAGH NATIONAL PARK)

Keywords: integrated goals, landscape planning, nature conservation, land
use, Greater Caucasus
The article is devoted to a conceptual approach aimed at nature protection and
land use in Shahdag National Park and its surrounding areas. This approach, which is
an integral part of landscape planning, involves the identification of spatial and
Integrated development goals for the study area. Spatial development goals of the
research area are grouped into 3 categories and zoned according to the concepts of
protection, improvement and development. According to the results of the analysis, it
is substantiated that the entire territory of the national park is included in the protected
zone; forests and shrubs are included in the development zone, and the settlements and
mountain meadows where degradation processes are observed are classified as
improvement zones in the study area. According to the concept of integrated
development goals, the study area is divided into 8 categories: core areas, buffer zone
forests, surface water ecosystems, pastures, arable lands, sparse forests, forest-damaged
areas and high mountain rock ecosystems. There also have been identified
socioeconomic opportunities by grouping these goals.

Giris

Bu giin otraf miihitin miihafizosi davamli inkisaf yanagmasinin, elaca do
timumi 6hdoalik kimi giindalik foaliyystimizin ¢ox vacib hissasine ¢evrilmisdir.
Insanin tobii sarvatlordon istifadesinin yiiksok artim tempi ekosistemlora ciddi
olarag manfi tosir gostormis, bioloji mixtalifliyin itirilmasina sabab olmusdur
[4]. Hazirda bir gox oOlkolords regional inkisafin vo ekoloji tohliikasizliyin
dayanigli olunmasina yonalon vo elmi todgigatlara osaslanan hallorin axtarisi
Olka siyasatinin vo idaragiliyinin fundamental mosalolori hesab olunur. Bu
baximdan miihafizo olunan orazilor, o ciimladon milli parklar bioloji
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miixtolifliyin qorunmasi vo ekoloji proseslorin dastoklonmosi {igiin olduqca
vacibdir [9; 10].

Regional inkisaf siyasatinin asas istigamotlorindan biri do tobii resurslara
Vo otraf miihito yiikklonmonin azaldilmasini tomin etmoklo ohalinin hayat
Soviyyasinin yiiksaldilmasidir. Tosorriifat faaliyystinin  vo otraf miihitin
optimallasdirilmasinda, ilk novbada orazi strukturunun tokmillogdirilmasi va
nohayat dayaniqli inkisafin tomin olunmasida landsaft planlagdirilmasi unikal
bir alat olaraq galmaqdadir. Landsaftin planlasdirmasi vo idarsedilmasi davamli
inkisafi tomin etmok fi¢iin landsaftlar1 inkisaf etdirmok, boarpa etmok vo ya
yenilomak ii¢iin uzunmiiddatli bir dovrii oshato edir [5]. Ekoloji vo igtisadi
optimallagsdirmaya yonaldilmis bu konsepsiya regional, iqtisadi inkisaf vo digor
sektorlarin planlasdirilmasi zamani olduqca boyiik shomiyat kasb edir. Ekoloji,
sosial vo iqtisadi biliklorin bir konsepsiya altinda birlosdirilmasi landsaftlarin
inkisafi ilo bagli prognozlarin etibarliligina giiclii sokildo tosir gostorir [8].
Landsaft planlagdirilmasinda iimumi magsad bioloji mohsuldarligin vo landsaft
biomiixtalifliyinin  keyfiyystinin  yiiksoaldilmasi, istehsal somaraliliyinin
artirtlmasi, imumilikda geosistemlorin va insan hoyati ti¢iin alverigli soraitin va
sabitliyin qorunmasi togkil edir. Bu da 6z novbasinda konstruktiv va tatbigi
cografiyanin asasi hesab edilir.

Landsaft planlasdirilmasinin asas marhalalarindon biri do comiyyatin
uzunmiiddatli hadoaflorine uygun olaraq todgigat orazisinds tobistin idars
olunmasi vo qorunmasini davamli olaraq inkisaf etdirmoklo sahs va inteqrasiya
olunmus moagsadlor konsepsiyasinin hazirlanmasidir [3; 12]. Bu konsepsiya
sosial-igtisadi problemlsrin analizi, resurslarin qiymatlondirilmosi vo tabii
komponentlordan istifadonin mogsadlari asasinda hazirlanir vo Xoritolosdirilir
[11]. Qarsiya qoyulmus vozifolor iso asagidakilar: tobiotin miihafizasi vo
dayanmigli iqtisadi inkisaf {iglin vacib olan sahoalorin ayrilmasi; ekoloji
problemlorin bas verdiyi orazilorin miioyyoanlosdirilmasi vo borpa {igiin
todbirlorin ~ goriilmasi;  orazinin  dayamigli  inkisaf  istigamatinin
mioyyoanlosdirilmasi Vo inkisafin osas strukturlariin miioyyan edilmasi.
Sadalanan vozifolor hoyata kegirilorkon ekoloji vo sosial-igtisadi problemlori
orazi soviyyssinda ayirmaq vo hall etmok, zonalar daxilindo foaliyyati
optimallasdirmaq va s. tigiin imkanlar yaranir.

Material va metod
Tadgiqat orazisi olan Sahdag Milli Parki Conubi Qafqazin on boyiik milli
parki hesab edilmoklo Boyiik Qafqaz daglarinin Azorbaycan orazisindoki
hissasinin asason orta vo yiiksok dagliq orazilorini shats edir. Milli parkin
orazisi 130508,1 ha-dir. Tadgigat orazisinin bufer zonasi “Xiisusi miihafizo
olunan tobiot orazilori vo obyektlori hagqinda” Azorbaycan Respublikasi
ganunvericiliyino miivafiq olaraq milli parkin sorhoddi boyunca 3000 metr

187



E.A.Cobrayilov

mosafodo toyin edilmisdir. Orazido miitloq hiindiirliik forgi 520-4466 m toskil
edir. Oguz, Qobalo, Ismayilli, Samaxi, Quba vo Qusar rayonlarmin daglq
hissalari todgiqat zonasinin sarhadlori daxilindadir.

Todgigat orazisinin istifado olunmasinin saho Vo inteqrasiya olunmus
mogsadlori konsepsiyasinin hazirlanmast mdvcud torpaqdan istifads, resurs
potensiali, antropogen tasirlor vo timumi moagsadlorin inteqrasiyas: osasinda
hazirlanmisdir. Bunun tiglin Azorbaycan Respublikasimin Landsaft xaritasindan
[1] vo peyk tosvirlorindon do istifado edilmisdir. Otraf miihitin miihafizasi,
sosial-iqtisadi inkisaf ii¢iin arazilorin, hamginin tabii va insan amili ilo yaranan
ekoloji problemlorin  miioyyanlosdirilmasi, inkisaf {i¢iin baza strukturunun
yaradilmasit vo optimallasdirilmasi istiqamotinds foaliyyoat imkanlari todqiq
edilmoklo Xoritelosdirilma aparilmigdir. Landsaft, torpaq-bitki ortiiyii, hidroloji
rejim, igqlim, homginin sosial-igtisadi gostaricilorin istifado moqgsadlori
miiqayisali tohlil edilmigdir. Sadalanan komponentlari inteqrasiya etmoklo
ekoloji va sosial-igtisadi gostaricilori zonalara ayirmaq vo optimallasdiriimis
foaliyyat istigamotlorini toyin etmok miimkiin olmusdur. Todgigat isindo
miiqayisali cografi, kartoqrafik, mosafodon zondlama, adobiyyat materiallarinin
tohlili, struktur-funksional cografi metodlarindan istifads edilmisdir.

Tahlil vo miizakirs

Sahdag Milli Parki vo bufer zonada saha magsadlarinin toyini zamani
osason 3 istigamotdo areallar ayrilmigdir. Bunlar miihafizo, inkisaf vo
yaxsilagdirma moqsadloridir (Sokil 1). Saha magsadlarinin birinci tipi tobii
mithitin mdvcud vaziyystinin qorunmasma yonoldilmisdir ki, bu da
ekosistemlorin ciddi miihafizo rejmini tolob edir. Tadgiqat isindo biitovliikdo
milli parkin orazisi miihafizo mogsadli kateqoriyaya aid edilmigdir. Belo
orazilari ekoloji sobokonin elementi kimi niivo saholori olaraq doyarlondirmok
olar. Niivo orazilorinin genis saho tutmasi canli alomin migrasiya foaliyyatinin
yiiksok olmasina sobob olmagla, bioloji miixtalifliyin daha yaxsi qorunmasi ilo
naticalonir.

Novbeti kateqoriya inkisaf mogsodlori ilo baglidir. Todgiqgat orazisinds
belo saholora milli parkin bufer zonasinda hassasliligin yiiksok oldugu meso,
meso-kol ekosistemlari aid edilmisdir. Belo arazilor daha ¢ox Oguz vo Qabola
rayonlarinin orazisinds, milli parkin bufer zonasindadir. Osason Iberiya palids,
Qafqgaz valssi, goyriis, agcaqayin, domirqara agac cinslori tstiinliik togkil edir.
Bu zonanin, xiisusilo 6ton asrin sonlarinda moanfi cohatdon komiyyat va
keyfiyyot doyisikliyino ugramasi ekoloji tarazliga da neqativ toasirlorini
gostormigdir. Hazirda da mal-qaranin otarilmasi vo agaclarin 6zbasina kasilmasi
kimi hallar miisahido edilmokdadir. Bununla slagedar meso ekosistemlarinin
inkisaf etdirilmosi Vo borpasina yonoldilon todbirlor sisteminin hayata
kegirlmasi mithiim masalo olaraq galmaqdadir. Belo orazilordo mévcud meso
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Ortliylinliin miihafizasi, mesosizlosdirilmis sahalordo mesonin barpasi vo térama
fitosenozlarin yenidon barpasi tizra tadbirlorin goriilmasi vacibdir. Mesagi alim
M.Y . Xalilovun tadqgiqatlarinda da gostorildiyi kimi [2] Boyiik Qafqazin conub
yamaci mesalorindo slverisli mesobitmo soraiti galdigi tiglin mesobarpa islori
tobii borpa prosesine komok gostarmak istigamotindo aparilmalidir. Belo Ki,
antropogen tasirlori minimuma endirmok, miihafizo rejimini giliclondirmak
prioritet mogsad olmalidir.

Toyin olunmus sonuncu saho moqsadi orazinin yaxsilasdirilmasina
yonalmis todbirlordir. Orta vo yiiksok dagliq orazilor, mesodonsonraki
torpaglarda seyrok mesaliklor, kolluglar va miixtalifotlu ¢amonliklor, siiriismo
yamaclarinda ¢omon ¢dllar, xiisusilo, Ismayill;, Samaxi va Quba rayonlarinin
yasayls montagolorinin otrafi zonalar1 yaxsilagdirma mogsadli orazilora daxil
edilmisdir. Bu zonanin hom yuxari, hom do asagi qursaqlarinda intensiv
otarilma naticasindo torpaqlarin eroziyaya ugramasi miisahido edilir.
Heyvanlarin sistemsiz otarilmasi ilo qis movsiimiinde diizon orazilor, yay
aylarinda iso daglq orazilor siddetli degradasiyaya moruz qalir. Bu iso
biomiixtalifliya manfi tosir etmoklo, xiisusilo dagotoyi zonalarda sohralagsma
prosesinin intensivliosmoasino  sobob olur. Qeyd edok ki, Azorbaycan
Respublikas1 Nazirlor Kabinetinin 2000-ci il gorar ilo tesdiq edilmis "Oriis,
otlag vo bigonak sahslarinin istifadoys vo icaroya verilmosi, habels istifados
edilmasi" qaydalarina asasan otlagq va biganaklora olan tolobat hesablanarkan
torpaqlarin keyfiyyati, torkibi, humusun miqdari, bitki Ortliyiiniin vaziyyati
giymatlondirilmoklo qis otlaglar1 {igiin har bir hektar sahayo 1-4 bas, yay
otlaglar {iglin iso 4-8 bas xirdabuynuzlu davarlarin otarilmasina icazo verilir.
Realligda isa bu gostaricilorin 10 dofoys godor artiq olmasi miisahids olunur.
Bu iso normativlarin dofolorlo pozulmasi demokdir. Belslikls otlag sahslarinin
xtisusi inkisaf proqrami gorgivasinds strategiyalarnin hazirlanmasina gorok
vardir. Bunun ii¢iin otlaglarin név miixtslifliyi, hidroloji soraiti vo otraf miihito
tosir edon amillor todqiq olunmali, otlaq ehtiyatlari, yagintinin miqdart vo
otarma dovrii monitoring foaliyyati ilo giymotlondirilmalidir. Otlaq strategiyasi
movcud resurslar, istehsal vo marketing miihiti haqqinda biliklora asaslanan
moqsadlara nail olmaq iigiin plan kimi basa diistilmalidir.

Otraf miihitin effektli idaro olunmasimin halledici toraflorindon biri do
ekosistemlorin  foaliyyatinin insanin rifahi tgiin olagelondirilmasidir. Milli
parkin otrafinda yerlogmis yasayis mantagalorinds miixtalif foaliyyst névlarinin,
xlisusan do ekosistem xidmotlorinin inkisaf etdirilmosi tobii miihitds
yiklonmonin  azalmasina sobab  olar. Miihafizo  olunan  orazilarin
miivaffagiyyatlo idara olunmasinin holledici toroflarindon biri yerli ohaliys vo
maraqli toroflora doastoyin gostorilmasidir. Ekosistem xidmatlorinin dayaniqliliq
liglin tosviq edilmasi [6; 7] vo proqramlarin totbiqi bu baximdan ohomiyyatli
hall yolu ola bilor.
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Sakil 1. Tadqigat arazisinin inkigafinin saha maqsadlari

Todgigat arazisinin inteqrasiya olunmus magsadlor konsepsiyasi sosial-
igtisadi  problemlarin  tahlili, orazinin ekoloji vo resurs potensialinin
giymatlondirilmasi va tobii komponentlorin istifadosi osasinda toyin edilmisgdir.
Eyni inkisaf moqsadlori vo hadof tiplori bir-biri ilo inteqrasya edilmis vo
xaritolosdirilmisdir. Sokil 2-don gériindiiyii kimi tohlilin  naticasindo 8
kateqoriya iizro zonalar ayrilmigdir. Bunlar: 1. niivo orazilor - milli parkin
sarhadlari gorgivasinda ohatolonmisdir. Burada miiasir voziyyatin saxlanilmasi
Vo ya istifadodon imtina moqgsadlori asas gotiiriilmisdiir. Todgigat orazisinin
34.4%-ni ohato edir. Belo orazilor iiglin yiiksok hassashigli vo yiiksok
ohomiyyatli mesoalor, giymotli bitki névlorinin ¢oxalmasi, heyvanlarin yasayis
miihitino Vo ¢oxalmasina sorait, yiiksok tobii resurs potensiali, yiiksok estetik
giymoto malik landsaftlar xarakterikdir.

2. Sahdag Milli Parkinin bufer zonasinda yerlogsmis mesolor. Bu
kateqoriya ti¢iin movcud dayaniql istifadonin saxlanilmasi osas mogsoddir.
Bufer zonada ¢oxfunksiyali miihafizo olunan yiiksok va orta shamiyyatli, orta
hossasliligli landsaftlar belo oraziloro aid edilmisdir. Niive orazilori f{igiin
miihafizonin tomin edilmasi, tobii ehtiyatin tonzimlonmosi va keyfiyyatinin
artirilmasi, tobii resurs ehtiyatt omalogatiron va ya tonzimloyan funksiyalar asas
xarakterik cohatlordir. Todgigat sahasi {izra faiz gostaricisi 9,7%-dir.
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Sakil 2. Sahdag Milli Parki va onun bufer zonasinda
inteqrasiya olunmus maqsadlar

3. Soth sularinin va ¢ay-doro ekosistemlorinin miihafizosi. Bu zonaya
todgiqat orazisindos yerlosmis ¢ay doralori boyunca olan sahalor aid edilmisdir.
Ekoloji dohliz funksiyasini yerina yetiron bels orazilor iigiin méveud dayaniqli
istifadonin saxlanilmasi osas sortdir. Osas su monbalori rolunu oynayan ¢ay
doralori yiiksok hossasliliq gostaricilorina malik olmagla orazinin 9.8%-ni ohato
edir.

4. Otlag saholori. Belo zonalar ii¢iin orta vo asagi ohomiyyatli, asagi
hossasligli landsaftlar, otraf miihitin miihafizoesi iiciin yiiksok potensial
xarakterikdir. Tobii ehtiyatin mévsiimi nizamlanmasi, mévcud vo planlagdirilan
istifadonin inkisafi tolob olunur. Todgigat orazisinin 35,4%-i belo zonalara
aiddir.

5. Okin saholori vo kond yasayis montogalorinin otraf zonalari. Kond
tosorriifatinda istifado olunan landsaftlarda intensiv eroziya proseslarinin
tonzimlonmasi ciddi nozarotds hoyata kegirilmalidir. Belo orazilor hassasliliq
doracasinin yiiksok Olmasi ilo segilir. Yasayis montagalorinds sosial-igtisadi
gostaricilor, ohalinin  hoyat keyfiyystinin artirllmas1 dayaniqli inkisafa
uygunlasdiriimalidir. Umumi oaraziys nisboton faiz gostoricisi 3,5%-dir.

6. Asag1 ohomiyyatli orta vo asagr dag yamaclarinda seyrok mesoliklor.
Yiiksok tobii resurs potensiali olan zonalara aid edilirlor. Burada gismen
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yaxsilagdirma yolu ilo mesolorin sixlasdirilmasi istiqgamatinds todbirlor gérmoak,
homginin tobii mesoborpa prosesinin getmosina sorait yaratmaq tolob olunur.
Todgigat arazisinin 4%-ni tutur.

7. Mesoalorin tobii vo antropogen tosirlordon ziyan gordiiyii orazilor.
Todgigat orazisindo, xiisuson bufer zonada geydo alinmisdir. Umumi sahoya
gora olan nisbat 0,3%-dir. Belo orazilordo insan faaliyyatinin
mohdudlasdirilmasi, tobii mesobarpa prosesinin getmasi vacibdir. Mesalarin
borpa prosesi tamamlandiqdan sonra bu zonalar galocokdos ikinci kateqoriyaya
aid edilo bilor.

8. Yiiksok daghigin qayaliq ekosistemlori. Todgigat arazisinin 2,9%-ni
tutur. Milli parkin sahosinin artirilmasi imkanlart belo arazilor {igiin aid edilo
bilor.

Hoyata kegirilon  sosial-igtisadi imkanlar iss asagidaki  kimi
qruplasdiriligdir:

1 - Kond tesarriifat1 faaliyyatine icaza verilmir. Tabiati miihafiza, elmi-
todgigat vo moalumatlandirici rekreasiya faaliyyati miimkiindiir.

2, 3 - Mesoadan istifadoyo gismon icazs verilir (oveulug, yabani bitkilorin
yigilmasi, istirahot edonlorin tranzit olarag kecidi). Movcud ekstensiv
istifadonin saxlanilmasi talab olunan sortdir.

4, 5 - Ekstensiv dayaniqh istifado inkisaf etdirilir vo dostoklonir.
Tabiotdan istifadonin formalart xiisusi layihalor vasitssilo inkisaf etdirilir. Kond
tosarriifatt  foaliyysti vo otlaglarin istifadosi miivafiq icraedici orqanlar
torafindon nazarst olunur. Kond yasayis mantagolarinin otrafinda ekoloji tamiz
torpaglara zomanat irali stiriiliir.

6, 7 - Barpa prosesi dovriinds istifade mohdudiyysati tatbiq edilir. Orazinin
yaxsilagdirilmasindan sonra istifadonin saxlanilmasi kateqoriyasina daxil edilir.
Qismon istifads ii¢iin potensial ehtiyat moanbayidir.

8. Aktiv turizm foaliyyati vo movsiimi xarakterli ovguluq dastoklonir.

Beloliklo, integasiya olunmus mogsadlorin toyin edilmasi ayri-ayri
zonalar tizra ekoloji siyasatin vo planlagdirilan foaliyyatin osas xiisusiyyatloarini,
onlarin birlogsmo yollarini izo ¢ixarmaga imkan verir. Xisusilo idarsetma vo
otraf miihito tosirin giymatlondirilmasi plan vo proqramlarin, sosial-igtisadi
foaliyyatlorin, yerli orazilorin inkisafina yonoldilmis strategiyalarin icrasi
zamani  gostorilon  mogsadlorin  tokmillogdirilorok  totbig  edilmasi
moagsadouygundur.

Natica
Todgigatda geosistem komponentlorinin inkisafi {izro moqgsadlorin
giymatlondirilmasi vo miioyyanlosdirilmosi hoyata kegirilmig, onun sosial-
ekoloji vaziyysti nozora alinmaqla orazinin dayaniql inkisafinin inteqral
konsepsiyas1 hazirlanmigdir. Tobiotdon istifadonin perspektivli istigamatlori
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kimi tobii komplekslorin mithafizasi, yaxsilasdirilmasi va inkisafini 6ziinds oks
etdiron sahoavi struktur magsadlori miioyyan edilmisdir. Sahdag Milli Parkinin
timsalinda landsaft planlasdirilmasi problemlarinin halli iiglin yeni informasiya
texnologiyalarindan istifado etmoklo tobiotin daha effektli idaroedilmasi tigiin
inkisaf moagsadlori inteqrasiya edilmis vo 8 kateqoriya iizra zonalar ayrilmigdir.
Hesablamaya ssason timumi tadgigat arazisinin 35,4%-i otlaq sahalori, 34,4%-i
niiva sahaloari, 9,7%-1 bufer zonanin mesoalori, 9,8%-i Soth sulari, 4%-i seyroak
mesaliklor, 3,5%-i okin saholori vo yasayis montogoalori, 2,9%-i gayaliq
ekosistemlori  vo  0,3%-i mesolorin  ziyan gordiiyli orazilor olmasi
mioyyanlosdirilmisdir. Sosial-iqtisadi imkanlar qruplasdirilmaqla zonalar
daxilinds foaliyyat istigamatlori verilmisdir.

Inteqrasiya edilmis inkisaf mogsadlori metodologiyasindan istifada
etmoklo todgigat orazisinin kompleks giymotlondirilmosi gostormisdir ki,
xtisusilo Boylik Qafqazin conub yamacinda, milli parkin bufer zonasinda meso
ekosistemlarinin komiyyat vo keyfiyyat cohstdon inkisaf etdirilmasins ehtiyac
vardir. Ismayill;, Samaxi vo Quba rayonlarinin yasayis mantagolorinin otrafi
zonalarinda iso xiisusils, otarilma sobabindon torpaglarda deqradasiya proseslori
stiratlonmokdadir. Belaliklo, tobii komplekslorin unikalligi vo orijinalligi ilo
secilon milli parkin va otraf orazilorin ekosistemlorinin miihafizasi, inkisafi vo
yaxsilagdirilmasi istigamatindo kompleks todbirlor planinin  hazirlanmasina
ehtiyac vardir. Orazinin yliksok inkisaf potensiali dayaniqlt inkisaf
konsepsiyasinin hayata kegirilmasi tigiin boyiik imkanlar yaradir.
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NAXCIVAN MUXTAR RESPUBLIKASINDA
SOHOR OHALISININ SAYININ DINAMIKASI

Agar sozlar: ohali sayi, geodemografik vaziyyat, demografik inkisaf, Naxgivan

Magalodo Naxg¢ivan Muxtar Respublikasinda sohor ohalisinin timumi sayi, ohali
saymin tarixi dovr orzindo dinamikasi vo geodemografik vaziyyato tosir edon tarixi
hadisalor va sosial-igtisadi amillar genis tohlil olunmusdur. XX asrin avvallorindan etibaran
miiasir dovriimiizo godar shali sayinda bas veran dayisikliklor morholali sokilda tohlil
olunmus va sohor shalisinin iimumi ohalinin torkibindoki payi dyronilmisdir. Ermonilorin
azorbaycanlilara garsi toratdiklori qirginlarin geodemoqrafik voziyyats tasiri magalods oks
olunmusdur.

Igtisadi rayonun sohor ohalisinin 6lka ohalisinin torkibindeki xiisusi ¢okKisi va ayri-
ayrl1 inzibati rayonlarin sohor shalisinin igtisadi rayonun sohar shalisinin torkibindoki xiisusi
¢okisi mugayisa olunaraq tohlillor aparilmigdir. Lokal tonzimlonmo todbirlorinin ohali
sayinin dinamikasma tosiri strategiyast mosalolori do arasdirilmugdir. Sahor ohalisinin
saymin hazirki dovrdo vo perspektivdo inkisaf meyllori, problemlori arasdirilmis vo
miivafiq tovsiyalor verilmisdir.

T.A.Anueea

JUHAMMUKA YACJIEHHOCTHU I'OPOJCKOI'O HACEJIEHUS
HAXUYBIBAHCKOW ABTOHOMHOM PECITYBJIUKHA

Knoueevie cnosa: uyucieHHocmv HaceleHus, 2e00emMoSpaguyueckas Cumyayus,
demoepaghuuecxoe pazeumue, Haxuviean

B cratee amammsupyercss 0OIMas YHUCIEHHOCTh TOPOJCKOTO HACEICHHUS
HaxusiBanckoii AproHOMHOW PecnyOnwku, nWHaMUKa YHCIEHHOCTH HAacelleHHus B
WCTOPUYECKUH TIEPUOJ, UCTOPUIECKUE COOBITHS M COIMAIBHO-3KOHOMHYECKHE (DAaKTOPHI,
BIMSIONIME Ha TreojieMorpaduueckyro curyalmio. Ilo3tanmHo — MpoaHATU3UPOBAHbI
M3MEHEHHUS YHMCIIEHHOCTH HaceJieHUs ¢ Hayaia XX BeKa JI0 HallluX JHEH M u3ydyeHa J0Js
TOPOJICKOTO HAaCEJICHHs B OOIIIEH YNCIICHHOCTH HACEIICHHSI.

ConocTapneHbl W NPOAHAIM3UPOBAHBI  JIOJSI  TOPOACKOrO  HACENCHHA
AKOHOMHYECKOTO paiioHa B HACEIICHUH CTPAHBI U JOJIS TOPOICKOTO HACEIICHHS OT/ICITEHBIX
aJIMAHUCTPATUBHBIX PalOHOB B YKMCJIEHHOCTH TOPOJCKOIO HACEIEHHUH 3KOHOMHUYECKOTO
paiioHa. Tarxke ObUIa pacCMOTpPEHA CTPATETUs BO3ACHCTBUS JIOKATBHBIX PETYIAPYIOIINX
Mep Ha TMHAMUKY YHCIICHHOCTH HaceleHus. M3ydeHsl TeHACHITNH Pa3BUTHSI U TIPOOIEMbI

195



T.0.0Oliyeva

YHCJICHHOCTH HACEJICHMsI TOpoJa B HACTOSINEE BpeMS M B TICPCIICKTHBE W JAHBI
COOTBETCTBYIOIIIHE PEKOMEH/TAITHH.

T.AAliyeva

DYNAMICS OF THE URBAN POPULATION OF THE NAKHCHIVAN
AUTONOMOUS

Keywords: population, gedomographic situation,demographic develepment,
Nakhchivan

The article analyzes the total urban population of the Nakhcivan Autonomous
Republic, population dynamics in the historical period, historical period, historical events
and socio-economic factors affecting the geodemographic siyuation. The changes in the
population fromthe beginningof the 20 th century to the present day are analyzed step by
step and the share of the urban population in the total population is studied.

The he share of the urban population of the economic region in the population of the
country and the share of the urban population of individual administrative regions in the
urban population of the economic region are compared and analyzed. A stratetegy for the
impact of local regulatory measures on population dynamics was also considered. The
development trends and problems of the city is population at the presenttime and in the
future are studied, and appropriate recommendations are given.

Giris

Hor bir dovlatin sosial-igtisadi inkisafinin tomin olunmasi {iglin ilk avval
onun demografik strukturu miioyyan olunmalidir. istehsal miiassisalorinin amok
ehtiyyatlari ilo tominati, toSarriifat saholorinin mahsuldar qiivvolorin yaxinliginda
yerlogsmasi vasaitlordon gonaotlo istifadays sorait yaradir. ©halinin tohsil almasi,
gida mohsullarina olan ehtiyaci onun saymin dogiglosmasini zaruri edir [4, s.100].
Sosial-igtisadi inkisafin prognozlagdirilmasi iigiin shali haqqinda molumat, o
ciimlodon shalinin saymnin dyronilmasi vacibdir. Digor demoqrafik gostoricilorin
milayyanlogmasi Vo prognozlarin verilmasi prosesi ohalinin saymi dogiglosdirmayi
zoruri edir. Ohali saymin nozarotdo saxlanmasi, vaxtasirt tohlillorin aparilmasi,
spesifik gorarlarin  toXirosalinmadan verilmosi  geodemografik  vaziyyatin
stabillosmasinds xiisusi rol oynayir [3, s.286].

Tadqigatin magsadi
Olkodo istehlak mohsullarina olan tolobatin miioyyonlosmasi, tosorriifat
saholorinin ohali sayt ¢ox olan, xiisusilo amak ehtiyyati ilo yaxsi tomin olunan
orazilords yaradilmasi iigiin ohali saymin miioyyanlosmosi lazimdir. Ohali say1
olkanin iqtisadi siyasatinin digar gostaricilorinag birbasa va dolay1 yolla tosir edir.
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Naticalar va onlarin miizakirasi
Miiasir demoqrafik gostaricilorin  tohlil olunmasinda Z.Eminovun,
V.Ofandiyevin, N.Oyyubovun, N.Pasayevin asarlori xiisusi shomiyyat kash edir [6,
s.69]. Azorbaycanda shalinin say1 haqqinda ilkin malumata XX asrin avvallarinds
rast golinir. Miiasir demoqrafik tarixi isa 1990-2002-ci illor vo 2003-cii ildon
baslanan dovrlora bolmiislor. Miiasir ohali saymin formalagmasma tarixi dovr
arzindo tobii artim vo migrasiya proseslori tosir etmisdir. Miqrasiya proseslori
koniillii vo macburi xarakter dastyaraq ohali sayma tosir etmisdir.
1905-1906-c1 illords ermonilarin azorbaycanlilara qarsi toratdiklori qirgin
naticasinds ohali say1 34,6% azalmigdir. 1916-ilin oktyabrinda Nax¢ivan, Ordubad
Vo Culfa bolgalorindo ohali ¢ar Rusiyasina qarsi ¢ixislar etmis vo siirgiino
gondorilmisdir. Beloliklo, Boyiik Oktyabr Sosialist Ingilab1 noticasindo Naxgivan
Rusiyanin digor ucqarlar kimi, gerido galmis aqrar rayonlardan birina ¢evrilmigdi.
Kond yerlorindo kolxozlarin yaradilmasi da sohar ohalisinin xiisusi ¢okisinin
azalmasina sobob olurdu.
1921-ci ildo Moskva vo Qars miiqavilalorinin imzalanmasi vo 1924-cii ildo
Nax¢ivan Muxtar Sovet Sosialist Respublikasinin  yaradilmasi  naticasinds
soyqirimlara gismoan do olsa son qoyulmusdur. 1970-ci ildon sonraki dévrde do
Nax¢ivanda imumi shalinin torkibinds sohar ohalisi azliq toskil etso do artim
miisahido olunurdu (Cadval 1). 1970-ci illords ictimai-igtisadi sabitlik, senayenin
gliclii inkisafi, SSSR-nin qonsu rayonlar1 ilo igtisadi olagolorin qurulmast,
mosgullugun artmasi naticasinds soharlar inkisaf edirdi. 1969-1982-ci illords igtisadi
inkisafin on yiiksok Saviyyasino ¢atan Nax¢ivan MSSR-do 21-o godor miiassiso
tikilmis, yeni miiosssiolor borpa olunmus, SSRi-nin diger bélgalori ilo nogliyyat
olagolori qurulmugdur. 1970-1982-ci illordo Respublikanin sonaye msahsulu
istehsalinda iqtisadi rayonun payr 2 dofodon gox artmusdir [5]. Igtisadi potensialin
gliclonmasi ochali saymim artmasma sobob olmusdur. Tahlillordon aydin olur ki,
inzibati rayonlarin hamisinda 1980-1990-ci illordoki artim ovvalki vo sonraki
onilliklorda artim tempindon ¢ox olmusdur. 1980-ci illords an yiiksok artim Culfa,
Sorur Vo Naxgivan soharlorinds idi. 1980-1990-c1 illords iso sohar shalisinin an
yiiksok artimi Sorur, Babak rayonlar1 vo Naxgivan soharinds olmusdur. Bu illords
Ordubad, Culfa va Sahbuz rayonlarinin gohor ohalisinin artimi igtisadi rayonun artim
tempindon az olmusdur. 1970-1975-ci illor arzinds region shalisi 10%-don ¢ox artsa
da gohor yerlorinds ohali sayr sabit galmigdir. 1975-i ildon sonra nisbston artim
miisahido olunurdu. 1979-1989-cu illordo Naxgivan sohorinds ohali artimi 145,5%
toskil etmisdir [2, s.213]. Sohar ohalisi hom konddon golonlor, hom do tabii artim
hesabina ¢oxalmigdir. 1988-ci ildon siyasi vaziyyatin gorginlosmasi, Ermonistanin
hiicumu iqtisadi inkisafi dayandirdi. Nogliyyat olagslorinin kasilmasi, blokda
vaziyyati xalqi ciddi maddi ¢otinliklo qarsilagdirdi. 1990-c1 ildo 1975-ci ilo nishaton
timumi shalinin say1 34,8%, sohar chalisinin say1 iso 51,7% artmisdir. 1991-ci illarin
siyasi hadisalori demogqrafik proseslors do tosirsiz galmamusdir. Ganclarin
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miiharibaya getmosi, issizlik, gaz vo isiq problemlori, tobii artimin asagi diismasi
naticasinds 1995-ci ilds 1990-c1 ilo nisboton sohor ohalisinin say1 18,2% artsa da,
onun tmumi ohaliys goro xiisusi ¢okisi azalmaga baslamigdir. Sshor shalisinin
xtsusi ¢akisi 1990-c1 ilo nisbaton 1999-cu ildo do asagi olmusdur. Dovriin siyasi
catinliklori sonraki dovrlordo do 6ziinii gostordi. Soharlords daha ¢ox miiflislogon
ohalinin xarici dovlatlora migrasiya etmasi ohalinin saymin azalmasina sabab oldu.
1999-cu ildo 1995-ci ilo nisboton gohor ohalisinin artimi comi 1,9% olmusdur
(Codval 1).

Cadval 1
Naxc¢ivan Muxtar Respublikasinda XX asrin ikinci yarisinda
sahar ahalisinin sayimin artim tempi (1970-1999-cu illor)
Mlor Ohalinin | Sohor yerlori Sohar Sohor Sohar
timumi say1 | (min nafor) ohalisinin ohalisinin ohalisinin
(min nofar) imumi ovvalki dovra| avvalki dovro
ohaliys goéra nisbaton nisbaton
cokisi (%-lo) | artimi1 (min artimi (%)
nofar)
1970 202,2 49,5 24,5 - -
1975 2229 49,5 22,2 0 0
1980 243,6 55,7 22,9 6,2 12,5
1985 269,8 63,9 23,7 8,2 14,7
1990 300,5 75,1 24,9 11,2 17,5
1995 331,9 93,3 28,1 18,2 24,2
1999 354,1 95,1 26,9 1,8 1,9

Moanba: Azarbaycanin demografik gostaricilori 2002. Baki-2003, DSK; [1, s.46]. 1990-1999-cu
illorda biitiin inzibati rayonlarin gahar ahalisinin sayimin artim tempi iqtisadi rayonun artim
tempindan geri galmigdr. Sahar ahalisinin nisbaton yiiksak artimi Babak vo Culfa rayonlarinda
olmugdur (Cadval 2).

Cadval 2
Inzibati rayonlar iizra sahar ahalisinin sayinin dayismasi (min nafar)
(1970-1999-cu illar)

Inzibati 1970 | 1980 | 1990 | 1995 | 1999 Artim tempi,%
rayonlar 1970- | 1980- | 1990-

1980 | 1990 | 1999
Naxc¢ivan 34,0 | 42,12 | 609 | 634 | 63,2 | 238 |446 3,8
Ordubad 7,07 | 822 |97 |103 |9,87 |16,3 | 18,0 1,8
Culfa 536 |69 85 |96 |101 |28,7 |232 18,8
Sarur 258 |323 |61 |64 |654 252 |88)9 7,2
Sahbuz 1,75 1199 |24 |25 |256 |138 |20,6 6,7
Babak - 1,78 |25 |25 |289 |- 40,5 15,6
Iqtisadi rayon | 495 | 557 |751 | 751 | 951 | 125 | 348 26,7

Moanba: Azarbaycanin demoqrafik gostoricilori 2002, Baki-2003; 1999-cu il ohali
siyahiyaalinma materiallar: asasinda hazirlanib
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2000-ci ildon etibaron siyasi voziyystin sabitlosmosi, is yerlarinin
artmasi naticasinds sohor ohalisi artmaga baslamisdir. Sahor ohalisinin region
ohalisino gora pay1 yalniz 2021-ci ildo 30%-i kegmisdir(codval 3). Buna sobab
kimi 2020-ci ildo yeni sohar vo gosobalorin yaranmasini misal gostarmak olar.
Lakin ohalinin tobii artimi vo miqrasiyalar da sohor ohalisinin payinin
artmasinda rol oynamusdir. Kond yerlarindoki ohali saymin region oshalisins
g0ra pay1 yena do yiiksokdir. Kondloards ¢oxusaqliliq anonasinin miiayyan gador
qorunub saxlanilmasi, adot-onononin, dini inanclarin, ailonin igtisadi
vaziyyatinin gohardon fargli olmasi vo S. amillor ohalinin burada daha ¢ox
comlanmasina sobab olur. 2000-2005-cii illor arasinda sahor ohalisi 14,7 min va
ya 15,3% artmisdir (Cadval 3). Sonraki besillikdo iSo sohar ohalisinin artimi
comi 5,2% olmusdur. 2021-ci ildo sohor shalisinin payinda miithiim doyisiklik
miigsahids olunmusdur.

Cadval 3
Naxc¢ivan Muxtar Respublikasinda XXI asrin baslangicindan
miiasir dévra Qolar sohar ahalisinin sayinin dayismasi
Mlor Ohalinin say1 | Sohor yerlori | Sohar ohalisinin | Sohor shalisinin
(min nafar) iimumi ohaliys | avvalki dovra
gbra ¢okisi (%- | nisbaton  artimi
)] (min nofor)
2000 358,8 96,2 26,8 -
2005 377,8 110,9 29,4 14,7
2010 402,4 116,7 29,0 5,8
2015 439,8 128,2 29,1 11,5
2020 459,6 135,6 29,5 7,4
2021 461,5 163,4 35,4 27,8

Manba: [1, 5.46]

Tohlillars asasan deys bilarik ki, 6lkads va regionda sohor ohalisinin pay1
son 6 il orzindo cilizi artmigdir. Lakin igtisadi rayonda morkoz funksiyasi
dastyan Naxc¢ivan gohorinin regionun timumi gohor ohalisinin torkibindoki pay1
azalaraq 2015-ci ildoki 62,6%-don 2021-ci ildo 51,6% enmisdir (Cadval 4).
Buna baxmayaraq Naxgivan sohori 6lkods yiiksok urbanizasiya malik sohor
kimi 6z statusunu saxlayir. 2000-2021-cu illar orzinds igtisadi rayonun inzibati
orazi bolgiisiindo xeyli doyisikliklor olmusdur. 2004-cii ildo yaradilan Qivraq
gosabasi Koangarli rayonunun, 2005-ci ildo Badamli kondinin gosobo statusu
almasi isa Sahbuz rayonun sohor ohalisinin artmasina sabab olmusdur. 2020-ci
ildo iso Babok Qgosobasi sohar statusu almis, Cahri vo Nehrom gosabalori
yaradilmigdir. Yeni sohor montagalorinin yaradilmasi {imumi ohali igarisinda
sohar ohalisinin payinin artmasina sabab olmusdur (Cadval 4).
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Cadval 4
Naxgivan igtisadi-cografi rayonunun sahar ahalisinin
artim dinamikasi va pay géstaricilori

2015 2021
Igtisadi rayon ohalisi vo Say1 (min n) 439,8 461,5
0lko iizro ohalinin pay1 Pay1 % 4,6 4,56
Igtisadi rayon iizra sohor Say1 (min n) 128,2 163,5
ohalisi vo 6lkonin SQhQr Pay1 % 2,51 3,05
ohalisi lizro pay1
Igtisadi rayonun Pay1 % 29,1 35,4
ohalisina gora gohar
ohalisinin pay1
Naxg¢1van sohar Say1 (min n) 80,2 84,4
ohalisinin artimi vo Pay1 % 62.6 516
regionun sohor ohalisine
g0ra payl

Manba: Azarbaycan shalisi-2020” Baki-2021, 140 sah.

2000-2010-cu illords sohor ohalisinin osas artim tempi Sahbuz
rayonunda olmusdur (Cadval 5). 2005-ci ildo Badamli gqosobasinin yaradilmasi
Sahbuz rayonunda timumi shalinin torkibinds sohar ohalisinin nisbi payini
arttrmigdir. Bu illords Sarur rayonunda ise timumiyyatls, sohar ohalisinin artimi
miisahido olunmamigdir (Cadval 5).

2010-2021-ci illorde Nehram vo Cohri gosabalorinin yaradilmasi ilo
Babok rayonunda ossasli artim olmusdur. Naxg¢ivan soharinds ikinci onillikdo
sohor ohalisinin artimi nisbaton azalaraq 15,6%-don 14,4%-5 enmisdir (Cadval
5). Naxgivan goharinds 2009-cu ilds inzibati-orazi dayisikliyi edilmis va 5 kond
sohor inzibati orazi dairasinin torkibino gatilmigdir. Naticads inzibati rayonda
sohar ohalisinin pay1 azalaraq 2005-ci ildoki 100%-don 2010-cu ildo 88%-o
enmisdir.

2021-ci ildo sohor ohalisinin 71,9%-i Naxcivan sohori vo Babok
rayonlarinda comlonmisgdir. 2021-ci ilds sohar ohalisinin payr Babok rayonunda
40%-don ¢ox, Naxgivan sohorinds 90%-o yaxin, Culfa rayonunda 30%-o yaxin,
Sahbuz rayonunda 20%-don ¢ox olmusdur. Sorur, Sadorok, Kongorli
rayonlarinda iso 20%-don azdir. Igtisadi rayonun sohor ohalisinin artim tempi
birinci onilliya nisbaton son 11 ildo artaraq 21,3%-don 40%-o yiiksolmisdir
(Cadval 5). Lakin gohor ohalisinin artimimin 0sas Sobabi gohar yasayis
montoagolorinin sayinin artmasi olmusdur.
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Cadval 5
2000-2021-ci illorda rayonlarda sahar ahalinin sayinin dinamikast
Sohar ohalisi Rayonlarda Artim
(min nafar) sohor tempi
inzibati ohalisinin %
rayonlar pay1 %
2000 | 2010 | 2020 | 2021 | 2000 2021 2000- | 2010-
2010 | 2021
Nax¢ivan 63,8 | 73,8 | 839 |[844 |100 88,8 15,7 | 144
sahari
Ordubad 99 |105 |11,3 |11,3 | 24,0 22,5 6,1 7,6
Culfa 10,3 | 119 | 135 [135 |283 28,6 155 | 135
Sarur 6,7 |6,7 7,4 7,4 59 6,3 0 10,5
Sahbuz 26 |37 53 53 12,6 20,9 42,3 | 433
Babok 29 |34 5,8 330 |4 43,1 17,3 | 870,6
Sadarak - 1,7 2,2 2,3 - 14,3 - 35,3
Kangoarli 5,1 6,2 6,2 - 18,8 - 21,6
Iqtis.rayon 96,2 | 116,7 | 135,6 | 163,4 | 26,8 35,4 21,3 | 40,0

Moanba: [1, s.80].

Igtisadi rayonda yalniz Naxcivan sohorinin ohalisi 80 minden coxdur.
Naxgivan igtisadi rayonunda Nehrom vo Cohri kondlorinin gosabs statusu
almasi ilo ohali say1 10 mindon artiq olan sahar yasayis mantagelarinin do say1
da artmigdir. Paragacay, ©Oliabad, Badamli, Sohriyar gosobalorindo ohali say1
100-don azdir (Cadval 6). Agdara gasabasinds isa daimi shali yoxdur.

2003-2021-ci illor arzinds Babok vo Sahbuz soharlorinin shalisinin artim
tempi ovvalki illora nisboton yiiksok olmusdur.

Cadval 6
Naxgrvanin sahar yasayis mantoQolarinda ahali sayi

Saharla_r Vo Ohalinin sayi, min nafar Artim tempi, % Status

sahor tipli 1979 | 2003 | 2021 | 1979-2003 | 2003-2021 | aldig illor

gosabalor
Naxgivan s. 40,4 64,4 | 81,4 | 594 26,4 IV asr
Babok s. 1,76 31 |58 76,1 87,1 2020
Culfa s 6,89 106 | 13,5 | 13,9 27,4 1948
Ordubad s. 8,15 99 |[108 |215 9,1 XVIII asr
Paragacay q. 0.062 01 |01 61,3 0 1954
Sahbuz s 1,75 26 |46 48,6 76,9 1965
Heydorabad.q - - 2,3 - - 2002
(Sadarak stq.)
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Sahal’la_l’ va Ohalinin sayi, min nafar Artim tempi, % Status
sahor tipli 1979 | 2003 | 2021 | 1979-2003 | 2003-2021 | aldig illar
gasaboalor

Sorur s. 3,53 67 |74 89,8 10,5 1981
Nehram g. - - 166 | - - 2020
Cahri q. - - 106 |- - 2020
Badamli q. - - 0,7 - - 2005
Qrvraq q. - - 6,2 - - 2004
Agdara q. - - 0,0 - - 1950
Sahriyar q. - 0,4 - - -
Oliabad gosabasi 3,0 - - 1991
Igtisadi rayon 62,52 97,4 | 163,4 | 55,8 67,8
Manba: [1; 2]

Natica va takliflar

Naxgivan iqtisadi rayonunda son dovrlarda gohar ohalisinin artimi tabii
artim hesabina deyil, demoqrafik potensiali, yaxud tobii ehtiyatlar1 ilo segilon
kond yasayis montogolorinin gohar yasayis montagalorina gevrilmosi hesabina
olmusdur. Buna goro do 2003-2021-ci illor orzinds iqtisadi rayonda sohor
ohalisi 67,8% artmisdir.

Depressiv orazilordo kapital qoyulusu hesabina yeni miiassisalorin
yaradilmasi, yaxud yeni texnologiyalar osasinda kohno miiossisalorin barpasi,
migrasiya yolu ilo ohali sayindaki regional uygunsuzluqglari aradan qaldirar.
Lokal tonzimlonmo todbirlorinin  goriilmasi  arazinin - monimsanilmasinda,
ohalinin sayinin goxalmasinda shamiyyat kasb eds bilor. Sohor ohalisi daha ¢ox
iqtisadi potensiali daha yaxs1 olan goharlordo miqgrasiya va tobii artim yolu ilo
coxalir.
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YAZI QAYDALARI

“Pedaqoji Universitetin Xoborlori” dovri elmi jurnalimn “Riyaziyyat va tobiot
elmlari” seriyasi avvallor nosr olunmamis elmi moagalolori gabul edir.

Moagalalor Azarbaycan, ingilis, tiirk vo rus dillorinds jurnalin elektron tinvanina —
jmns@adpu.edu.az, a_zamanov@mail.ru gondarilir.

Mogalalor Microsoft Word programinda Times New Roman srifti ilo 12 pt.
Olgiido 1,0 intervalla yazilmalhidir. Sohifo 6lgiilori: sagdan vo soldan
2,0 sm, yuxaridan 2,5 sm, asagidan 2,2 sm olmalidir.

Baslhq ortada gara vo boyiik harflarlo yazilmalidir.

Mogalonin qurulusu asagidaki bolimlordan ibarot olmalidir: UOT indeksi,
miallifin adi, ata ad1 vo soyadi, is yeri, elmi doracasi vo elmi adi, ti¢ dildo agar
s6zlar va xiilasa (100-150 s6zdan ibarat, 11 pt. ilo) adabiyyat siyahisi. Hor {i¢ dildo
yazilmig xiilasolor bir-birinin eyni olmali vo mogalonin mazmununa uygun
olmalidir.

Mogalalords verilon sakil, rasm, grafik va cadvallor diizgiin, aydin vo matn
igarisinda olmali, onlara aid olan yazilar altinda yazilmalidir.

Istinadlar motn igorisindo kvadrat métorizodo gostorilmoklo mogalonin sonunda
olifba ardicillig1 ilo nomralonmalidir. Masalon: [1, s.8].

Odabiyyat siyahisinda verilon hor bir istinad hagqinda molumat tam vo dogiq
olmalidir. Istinad olunan monbonin bibliografik tosviri onun ndviinden
(monografiya, doarslik, elmi mogals vs s.) asili olaraq verilmalidir. Simpozium,
konfrans materiallarina va ya tezislorina istinad edilorkan mogals va ya tezisin adi
gostarimalidir.

Mogalalarin hacmi: 5-12 sohifo.

Mogalalor miitoxassis rayi (moxfi olaraq) osasinda jurnalin redaksiya heyatinin
gorari ilo ¢ap olunur. Redaksiya diizaliglor etmok ticiin mogaloni miisllifo gaytara
bilar.

Mogaloda gedon har hansi bir elmi yenilik, tezis vo s. tli¢lin miiallif saxson
moasuliyyat dasiyir.

Jurnalda darc olunmayan magalalor geri qaytarilmur.
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WRITING RULES

“Mathematical and natural sciences” series of the periodic scientific journal
“Transactions of Pedagogical University” accepts previously unpublished scientific
articles.

The articles can be sent in Azerbaijani, English, Turkish and Russian languages
to the journal’s electron address — jmns@adpu.edu.az, a_zamanov@mail.ru.
Acrticles should be written in Microsoft Word writing program Times New Roman
alphabet in the font size 12 punto with interval between line in the range of 1.0
characters. Page sizes: from the right and left 2.0 sm, from above 2.5 sm and the
bottom 2.2 sm.

The title should be written in black and capital letters in the middle.

The structure of the article should be consist of the following format: UDC index,
author's first name/patronymic/last name, position, scientific degree and title, a
summary and the key words in three languages (100-150 words, 11 punto) and the
list of literature. Summaries written in three languages should be equal to each
other and match the content of the article.

The drawings, pictures, graphics and tables in the articles should be correct,
clear and given in the text and writings that belong to them should be written
underneath.

References indicating in square brackets should be numbered in alphabetical order
and given at the end of the article. For example: [1, 8]

Information about any reference given on the list of literature must be complete
and accurate. The bibliographic description of the source reference should be based
on its kind (monographs, textbooks, scientific papers, etc.). The name of the article
or thesis must be shown when referring to the symposium, conference materials or
to the theses.

The volume of the articles: 5-12 pages.

Acrticles are published on the basis expert review (in confidence) by the decision of
the Editorial Board of the journal. Editorial Board may return the article to the
author to make corrections.

Unpublished articles are not returned.
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