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Riyaziyyat va mexanika
UOT 51

T.V.Huseynova
Ganja State University
terane.huseynova.77@mail.ru

THE INFLUENCE OF THE FLUID PROPERTIES ON ITS FLOWING
PROFILE IN THE "ORTHOTROPIC PLATE + COMPRESSIBLE
VISCOUS FLUID + RIGID WALL" SYSTEM UNDER THE ACTION OF
THE MOVING LOAD ON THE PLATE

Keywords: fluid flow profile, orthotropic plate, compressible viscous fluid,
moving load, hydro-elastic system, Fourier transform

The paper deals with the study of the influence of the fluid properties on its flowing
profile which is between the orthotropic plate and rigid wall under the action of the moving load
on the plate. It is assumed that the plate material is orthotropic one and the fluid is viscous and
barotropic compressible. The plane-strain state in the plate and the plane flow of the fluid is
considered and the motion of the plate is described by utilizing the exact equations of
elastodynamics for anisotropic bodies, however, the flow of the fluid by utilizing the linearized
Navier-Stokes equations. The moving coordinate system associated with the moving load and the
exponential Fourier transformation are employed for the solution to the corresponding boundary
value problem. As the fluid is taken water, kerosene and glycerin and for each of them it is
obtained corresponding numerical results. According to the comparison of the results obtained for
each fluid with each other, it is made concrete conclusions on the influence of the fluid kinematic
viscosity on its flowing profile.

T.V.Hiiseynova

“ORTOTROP LOVHO + SIXILA BiLON OZLU MAYE + SORT DiVAR”
SISTEMINDO LOVHO UZORINDO HOROKOT EDON YUKUN TOSIiRi
ALTINDA MAYENIN XASSOLORININ ONUN PROFILININ HOROKOTINO
TOSIRI

Acar sozlor: myenifluid harakat profili, ortotrop lovha, sixila bilon ozlii maye,
harakat edon yiik, hidro-elastik system, Furye ¢evirmasi

Magalads iizorinds harakat edon yiik olan ortotrop 16vhas il sart divar arasinda
yerlogmis mayenin xassalorinin onun horakeoting tosiri Oyronilir. Lovhe materialinin
ortotropik vo mayenin isa 6zlii vo barotropik sixila bilon gobul olunur. Lévhonin gorgin
miistovi halina baxilir vo mayenin sothi horoksti anizotrop cisimlor iigiin doaqiqi
elastodinamika tenliklorindon istifade olunmaqla , mayenin harokati iso xattilogmis



T.V.Huseynova

Navye-Stoks tonliklarinin totbiqi ilo dyrenilir. Uygun sothad qiymoti masalasi harokot
edon yiiklo bagh koordinat sistemina baxmaqla veo Furye c¢evirmasindon istifade
etmokls hoall olunur. Maye olaraq su, kerosin vo gliserin gétiiriiliir vo onlarin har biri
ticiin uygun oadadi haller tapilir. Noticalorin miiqayisasi osasinda mayenin kinematic
ozliiliilytin onun profilinin harokatina tesiri miisyyen olunmusdur.

T.B.I'yceiinosa

BJMSHUE CBOVICTB )KUJIKOCTH HA JIBUKEHUE EE TIPODWIS B
CUCTEME «OPTOTPOINTMYECKAS TOCKA + COKUMAEMASI BA3KASI
KUTKOCTD + JKECTKAS CTEHA» IO/ JEMCTBAEM JBHKYIIETOCS
T'PY3A HA JIOCKE

Kniouesvie cnoea: oOsudicenue npoguins dcuoKocmu, OpmompoOnUHecKas
00CKa, BA3KAA CIHCUMACMAST HCUOKOCMb, OBUNCYUICA 2pY3, 2UOPO-INACUYECKAs]
cucmema, npeobpasosanue Pypve

B cratbe u3yuaercss BIMSHHUE CBOMCTB KUJKOCTH, HAXOIAWIAACS MEXKIY
TBEPAOU CTEHbI U OPTOTPONMYECKOW OOCKH, HAa KOTOPOM HAXOAWUTCA IBHKYLIUKCS
Ipy3, Ha paBwxeHue ee mpodwmii. Ilpenmonaraercs, YTO MaTepuand IOCKH
OpPTOTPONIMYECKUH, a IKHUIKOCTh Bs3Kas M OapOTPONHYECKH  CXKHMaeMasl.
PaccmaTprBaeTcss NIOCKO-HANPSHKEHHOE COCTOSIHME JOCKH M IUIOCKOE JBM)KEHUE
XKHUJIKOCTH OIHCAHO C MCIIOJb30BAHUEM TOYHBIX YPAaBHEHHH 3JIaCTOAMHAMHMKH JUIS
AHU3O0TPOITHBIX TECII, HO JBHKXCHUC KHUAKOCTU OIIKMCaHO IMPUMCHCHUCM
TuHeapu3oBaHHBIX  ypaBHeHuM Haswe-Crokca. lcmonp3oBaHa cBA3aHHas C
JBIDKYLIMMCS TPY30M CHCTEMa KOOPAMHAT W JJIsl PELICHUS] COOTBETCTBYIOLICH 3a1auu
O TPaHUYHBIX 3HAYCHMAX NMPHUMEHEHO HKCIOHEHLMaIbHOe npeodpa3zoBanue Oypre. B
Ka4ueCTBC JXUAKOCTHU B3sdATa BOJA, KEPOCUH U TNIMLUCPUH U JJIA KaKA0T'0 U3 HUX HaﬁHeHBI
COOTBETCTBYIOIINE YHMCJICHHBIE pe3ynbTaTel. Ha ocHOBE cpaBHEHHs pe3ysbTaTOB AJIS
KaXI0M JKUAKOCTH C JAPYTMMH CJIeJIaHbl COOTBETCTBYIOIINE BBIBOABI O BIIUSHHUU
KHMHEMAaTU9IeCKOU BS3KOCTH Ha JIBMKEHHE €€ MPOQHIIs.

1. Introduction

Investigations of the dynamics of plate + fluid hydro-elastic systems have a
great significance not only in the theoretical but also in the practical sense.
Therefore the number of the corresponding investigations increase year after year.
The review of some of these studies is detailed in the papers [1, 4, 5, 7 and 8§].
However, in a considerable number of these studies, it was assumed that the plate
material is an isotropic one. In the recent two years, in the papers [2, 3] it was made
investigations in which it is assumed that the material of the plate is orthotropic.
Wherein in the paper [2] the forced vibration of the hydro-elastic system
"orthotropic plate + compressible viscous fluid + rigid wall" is investigated under
acting on the plate the lineal-located time-harmonic force. However, the paper [3]

10



THE INFLUENCE OF THE FLUID PROPERTIES ON ITS FLOWING PROFILE IN THE...

studies the fluid flow profile in the mentioned hydro-elastic system under action on
the plate the "lineal-located" moving load and this study is made only for the case
where the fluid is glycerin.

VB S(xy- VD)
x

compressibie viscous fluid

Fig. 1. The sketch of the hydro-elastic system consisting of orthotropic elastic plate,
compressible viscous fluid and rigid wall under action moving load

Consequently, the investigations carried out in the paper [3] cannot answer
the question "how the fluid mechanical properties act to this profile". To answer
this question it is necessary to construct the mentioned profile for various fluids and
then compares them and according to this comparison, to make conclusions on the
influence of the fluid mechanical properties on its flowing profile. Namely, this
comparison is studied in the present paper within the scope of the problem
formulation proposed in the paper [3].

2. Formulation of the problem

As in the paper [3], we consider the hydro-elastic system " orthotropic
plate-layer + compressible barotropic viscous fluid + rigid wall" schematically
shown in Fig. 1. We associate the Cartesian coordinate system Ox X,%; with the

upper face plane of the plate. Within this coordinate system the regions
{—o<xg <+o;—h< Xy <0;—o0<  Xg<+oopand {—oo<X <+0; —h—hy < X, <-h;
—o0 < X3 < +oc}are occupied by the plate and fluid, respectively, where h is

the plate thickness and hy is the fluid depth. Assume that on the plate face at
X, =0 the moving load with intensity Ry uniformly distributed on the line

{ —0< Xg<+0; % =Vt;x, =0} act and the forces caused this load move along
the Ox, axis with the constant velocity V .

According to the loading and hydro-elastic system geometries, it is appear the
plane-strain state in the plate and the plane flow in the fluid. Moreover, assume
that the plate material is an orthotropic one the elastic symmetry axes of which
coincide with the coordinate axes Ox;, Ox, and Ox3.

In the noted above case, the motion of the plate is described by the following
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field equations.
Equations of motion:

2 2
0 0 o“u 0 0 ou
o1 9012 _ 1 %12 szzzp 2 (1)
ox  0Xp o> o 0% ot
The elasticity relation
6u1 6u2 Bul aUZ
O11 =@ —=+ap—=, Opp =9 —=+ay —=, 019 =2G1r8, 2
Mg AT O =An g tan  on =200 ()
where
Aoy An A
ap=—— ST —— S, Ap=—— 5,
AP — A Ai1Aor — A A1Aon — A
1-vi3var V12 +Vi3V3p 1-vp3vyy
Aﬂ:? > A2 R Po2 T E
1 1 1
vi3E1 =va1E3, vo1Ep =vipEy, vapEz =vasE; . (3)

The following notation is used in (2) and (3): E;, E, and E; are the modulus of
elasticity of the plate material in the directions of the Ox;, Ox, and Ox3 axes,
respectively, Gy, is the shear modulus in the Ox1x, plane, vj; (i; j=12,3) is the
Poisson’s coefficient characterizing the shorting (the lengthening) of the
material fibers in the Ox; axis direction under stretching (under compressing) in
the Ox; axis direction; o (ij=1122;12) are the components of the stress
tensor, respectively; u; and u, are the components of the displacement vector
in the Ox; and Ox, axes directions, respectively.

Also, we write the field equations for the fluid flow. According to
monograph [6], these equations are:
Linearized Navier-Stokes equations

1

,D(()l) M _ ﬂ(l)vzvl + ap( ) _ (1(1) (1)) M aV2 -0,
ot X1 8X1 8X2
@
0N g2y, P70, ,my 0 [M N, 4
£ a H 2t o, ( )6x2 o %, . “)
Continuity equation
8p®
o[ M 8V2 _0 5
8t Ta »0 (le 6X2 ’ ( )

Rheological relations
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oV, oV.
Tllz(_p(l) +A(1)0)+2,u(1)§1, Ty, :(_p(l) +/1(1)9)+2ﬂ(1)_2 ,

1 29
Typ = u® %+% , QZ%JF%_ (6)
aXl 5X2 6x1 8x2
State equation
op®
§=T5 (M)
ap(l)

In equations (4) — (6) the following notation is used: p(()l) is the fluid density before

perturbation, p(l) is the perturbation of the fluid density, p® is the perturbation
of the hydrostatic pressure, V; and V, are the components of the fluid flow
velocity vector in the directions of the Ox and Ox,axes, respectively, T are
the components of the stress tensor in the fluid, ay is the sound velocity in the

fluid, 4% and 1Y are the coefficients of the fluid viscosity.

Now we formulate the corresponding boundary conditions on the upper face
plane of the plate, compatibility conditions between the plate and fluid and
impermeability conditions on the rigid wall.

Boundary conditions on the upper face plane of the plate:

o21ly,-0=0. T2y o =-PoS(q ~V1). ®)

Compatibility conditions between the fluid and plate:

aul 8u2
— =V1 P = )
at X2:_h X2:—h at X2:—h X2:—h
=T ‘ =T '
021|x2=—h 2| 022|X2:_h 2, _, )
Impermeability conditions on the rigid wall:
V =0, V. =0. 10
Ugminy ~ 0 V2l (10)

This completes the formulation of the problem.
3. On the solution method of the formulated problem

The method of the solution to the problem formulated above is detailed in
the paper [3] and therefore, for independent readability of the paper we here note

13
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only the main moments and some fragments of that. Thus, according to [3], we
introduce the moving coordinate system determined through the following
relations.
X =X%—-Vt, X=X,. (11)

Note that below we will omit the upper prime on the new moving coordinates in
(12).

Rewriting the foregoing equations and relations in the new moving
coordinate system we obtain that they are valid as are if it is made the replacing

the operators o/at and 02/ot® with the operators -V §/ax, and V2 6°/ox?

respectively. For solution to the problem obtained in the moving coordinate
system we use the exponential Fourier transform

~+00

fe(sxe) = | fOqx)e ™y, (12)
with respect to the coordinate x;, according to which, the sought values are
presented as follows:

+00

o j (W sUpr s 011r O12F 1022F iF Vo s it s Taor s Toor €100 (13)
We recall that it is introduced the dimensionless coordinates ¥ =¥/h,
X, =Xp/h, S =sh, before the employing the Fourier transform (12) to the

foregoing equations and relations.

Thus, as a result of the aforementioned transform, the finding of a solution
to the Fourier transform of the quantities related to the orthotropic plate is
reduced to the solution the following system of equations with respect to the
Fourier transform of the displacements.

2 2
Augr —Bd“iﬁ"i;:o Duyp +BIUE Y “2F g, (14)
dx, dx5 dx, dx5
Where
A=X2—52a11/(312 s B:8a12/612+s, D=X2—SZ, G=8.22/C5_|_2,
X2 =w?h?[c} , ¢ =\[Gp/p - (15)
Using the notation
AG+B2+D BD
= ) B =
A G 0=

2 2
T

The solution to the equations in (14) is found as follows:
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U = Zlele2 +22e_le2 +Z3ek2X2 +Z4e_k2X2 )

Uir = Z430€2 + Zpa,e %2 4 Zza0eke 1 7,4a,e7F0%2 (17)
where
. DGk s a D - GkZ Y a (18)
l = y 2 —_ —_— ll 3 = —-——m—m— y 4 = — 3 .
BKZ Bk

Substituting the expressions in (17) into the Fourier transform of the
relations in (2) we obtain the expressions for the Fourier transform of the stresses
and in this way we determine completely the Fourier transforms of the quantities
related to the plate. However, these expressions contain the unknown constants 7 ,

Z,, Z, and Z, the determination of which will be explained below.

Now we consider briefly the determination of the Fourier transforms of the
quantities related to the fluid. Note that under this determination, according to [6],

we use the following presentations for the velocities V; , V, , the pressure p®
and density p

@ @
v 20, v\, o _dv p(l):ip(l)[z +2u A_g}o,

8X1 8X2 2" 8X2 aXl ag 0 p((Jl)
20 40,0 P
Po at
where the potentials ¢ and y satisfy the following equations.
@ @ 2 52 62
ol ) aZa? at o 8x2

In (20) v® is the kinematic viscosity, i.e. v® =z /o0 .
Supposing that p® =—(T;; + T,y +Ts3)/3, We obtain from the constitutive
relations in (6) that 2 =—§,u(1) .

Thus, after employing transforms (11) and (12) to the equations in (20) and
introducing the notation ¢p =—sV'h%@e, wg=-sV'h%7r we obtain the
following equations for the functions ¢ and wg from the Fourier transforms
of the equations in (20).

2 2
d o +52 2 ~1|@e =0, d—'/’ZF—(sz—istzv)wF -0, (21
dx5 —i4se) /(SNW) d

where
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Viho 2 Ve

Q24 =¥ , Ny O (22)
The solutions to the equations in (21) are found as follows:
GF =252 + 7267002 | (i = 766702 4+ Zge T2 (23)
where
§l=52 1- Q% :«fsz—isNz (24)
1-i4s2f [aN2) T "

Thus, using the relations in (19), we obtain the following expressions for the
Fourier transforms of the velocities and pressure:

Vip =—sV 'h|:—255861X2 — 7756702 4 706702 4 7067112 } :
Vo =—sV 'h[z551e51>‘2 7,567 _7gse/%2 _Zgse 1% } ,

pE) = (s R (252 + 276702 |,

2 52
__4 s FisN2. (25)
31-i4502 /(3N2)
Substituting these expressions into the Fourier transforms of the relations in (6)
we obtain the analytical expressions for the stresses in the fluid. Not that the
expressions in (25) and the expressions of the Fourier transforms stresses in the
fluid contain four unknown constants Zg, Zg, Z7 and Zg. As noted above, the

Fourier transforms of the quantities related to the plate were also contain four
unknown constants Z;, Zo, Z3 and Z4. In this way, we have eight unknown

constants which must be determined. This determination is made by the use of
the Fourier transforms of the conditions in (8), (9) and (10). After the
determination of the unknown constants, the originals of the sought quantities
(i.e. the calculation of the integrals in (13)) are determined (are calculated)
numerically by employing the algorithm discussed in the paper [3].

We recall that the detail explanation of the foregoing solution
procedures is given in the paper [3] and therefore here we restrict ourselves
with the short discussions given above.

4. Numerical results and discussions

Note that the main aim of the present investigation is the determination of
the influence of the fluid properties on its flowing profile in the hydro-elastic
system under consideration during the action the lineal-located forces with
intensity P, which moves with constant velocity Vv on the plate upper plane. For
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this purpose, as fluids, we select the water, kerosene and glycerin the mechanical
properties for which are given in Table 1.

Table 1. The values of the mechanical constants of the fluids

Mechanical The selected fluids
properties Water Kerosene Glycerin
Coefficient
e 13x103 X9 | 0012 X9 | 130350
of viscosity u m-s m-s m-s
Density p® 1000kg /m® | 820kg/m° 1260kg / m®
Sound speed &, 1459.5m/s 1324m/s 1927m/s
Kinematic 2 2 2
g M -5M -3
Viscosity V(l) 1.3x10 T 1.463x10 T 1.1x10 T

As in the papers [2, 3] we introduce the parameters k; and k, determined
through the following relations

,O/P(l) =ki,C2/a9 =k, Gip =(c)%p - (26)
Thus, selecting the values for the constants k; and k,we determine the density

and shear modulus of the plate material through the density and sound speed of
the fluid material.

Moreover, we use the following ratios which characterize the anisotropy of
the plate material.

E]./GlZ’El/EZ’ Ez/E3, E1/E3, (27)
and assume that
E E E,
V12 =V13=vp3=0.3, vy =vjy E v VaTVIs g Va2 =Vaa o (28)
2 3 3

At the same time, we assume that E, =E3, E;/E, =15 and consider the
case where k; =k, =1, hy /h=3 and h=0.001m.

Thus, within these frameworks, we consider numerical results obtained for the
profile of the fluid flow in the direction of the Ox;axis constructed for various

values of the load moving velocity V /h in the various distance from the point at
which act this load, i.e. for various values of x; /h.

The diagrams of these profiles are given in Figs. 2 (for the case where
X /' <0) and 3 (for the case where X, /h>0) for the selected fluids, i.e. for the

water, kerosene and glycerin. Note that, according to Table 1, the sequence water,
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Fig. 2. Fluid flowing profile in the Ox, axis direction obtained for various moving load
velocity V /h in the case where X; /h <0 under E; /Gy, =50, hy /h=3, E; =E;,
E]_/ E2 =1.5, Vip =Vo3=V13 = 0.3and h=0.001m
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Fig. 3. Fluid flowing profile in the Ox; axis direction obtained for various moving load
velocity V /h in the case where X, /h>0 under E; /Gy, =50, hy /h=3, E; =E;,
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kerosene and glycerin corresponds to the increase of the corresponding kinematic
viscosity of the fluids. Consequently, comparing the results obtained for the
selected fluids we can make the conclusion on the influence of the kinematic
viscosity of the fluid on its flowing profile in the case under consideration.

Thus, it follows from the numerical results given in Figs. 2 and 3 that in the
cases Where ¥ /h <0 the distance from the moving load at which the fluid flow in

the direction opposite to the moving load direction begin, increases with decreasing
of the kinematic viscosity of the fluid. Moreover, it follows from these results that

in the case where x; /h>0 the fluid flowing velocity decrease with the distance

from the moving load. In all this, it is observed from the results that the dependence
between the flowing velocity V; and the load moving velocity V /h is non-

monotonic. In other words, an increase in the values of the V / h before the certain
value of that (denote it by V */h) increase in the values of V / h causes to grow of
the max |Vy|, however, under V /h >V */h vice-versa. Note that the values of the

V */h depend significantly on the distance of the point from the moving load and
on the kinematic viscosity of the fluid. For instance, according to Figs. 2 and 3, for
the water the non-monotonic character of the aforementioned dependence is
observed in all the selected values of the X, /h, however, for the kerosene and

glycerin this situation is observed only after a certain distance from the moving
load.

Finally, the comparison of the results obtained for the water, kerosene and
glycerin with each other allows us to conclude that in the case under consideration
an increase in the values of the kinematic viscosity of the fluid causes to decrease
in the fluid flowing velocity.

This completes the analyses of the numerical results.

5. Conclusions

Thus, in the present paper, the influence of the fluid properties on its flowing
profile in the hydro-elastic system consisting of the orthotropic plate, compressible
viscous fluid and rigid wall has been investigated under the action of the load
which moves with constant velocity on the free face plane of the plate. Under this
investigation the motion of the plate is described by the exact equations of the
elastodynamics for anisotropic bodies in the plane-strain state and the flow of the
fluid is described by the linearized Navier-Stokes equations. For obtaining concrete
numerical results it is selected water, kerosene and glycerin and as a result of the
comparison of the numerical results obtained for these fluids, it has been made
conclusions on the fluid kinematic viscosity on the fluid flowing velocity in the
considered hydro-elastic system.
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The results are obtained for the fixed fluid depth and plate thickness, as well as
for the fixed ratio of the anisotropic constants of the plate material. Consequently,
the investigations started in the present paper can be developed with respect to the
change of the aforementioned fixed parameters which will be considered by the
author in future.
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OB OJIHOM HEJIOKAJIBHOM KPAEBOM 3AJAYE JJI51
YPABHEHUSI BYCCHUHECKA HIECTOI'O HOPSIJIKA
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Knrouesvle cnoea. «paesas 3adaua, oOudpepenyuanvhvle YpasHeHus,
cywecmeosanue, eOUHCMBEHHOCb, KIACCUYECKOe peuleHue

Hccnenosana oqHa KpaeBasi 3amada st quddepeHnnanIbHOro ypaBHEHHS C
YaCTHBIMH MPOU3BOIHBIMH IIECTOTO TOPSIKA C HHTETPATLHBIM TPAHUYHBIM YCIOBHEM.
CHavana WCXOJHas 3aJada CBOAWUTCS K OKBHBAJICHTHOW 3ajmave, Ui KOTOPOU
JIOKa3bIBACTCSl TEOpeMa CYIISCTBOBAHHWS M CIUHCTBEHHOCTH pemienus. Jlanee,
MOJB3YsICh  ATUMH  (paKTaMu, JIOKa3bIBAIOTCS CYIICCTBOBAHWE W CIUHCTBEHHOCTH
KJIACCUYECKOTO PEUICHUS UCXOIHOM 3a1auu.
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IKiLi DISPERSIYALI ALTI TORTIB BUSSINESK TONLiYi UCUN
BiR QEYRI-LOKAL SORHOD MOSOLOSI HAQQINDA

Acar sozlar: sorhad masalasi, diferensial tonlik, varliq, yeganalik, klassik hall

Alti tortib xtisusi téromoli tonlik ti¢lin inteqral sortli bir sarhod mosslosi
arasdirilir. 9vval bu masalo basqa ekvivalent masoloya gatirilorak varliq vo yeganoalik
teoremlori isbat olunur. Daha sonra bufaktlardan istifado ederok qoyulmus mosslonin
klassik hollinin varligi vo yeganaliyi isbat edilir.
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ON A NONLOCAL BOUNDARY VALUE PROBLEM FOR THE SIXTH
ORDER BOUSSINESQ EGUATION WITH DOUBLE VARIANCE

Keywords: boundary value problem, differential equations, existence,
uniqueness, classical solution

One boundary-value problem is investigated for sixth order partial differential
equation with an integral boundary condition. First, an original problem is reduced to
the equivalent problem, the theorem of existence and uniqueness of solution is proved
for the latter. Then, using these facts the author proves existence and uniqueness of
classical solution of the original problem.
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Ob OJHOH HEJIOKAJIbHOM KPAEBOH 3AJJAYE JIJI1 YPABHEHUA FYCCHHECKA. ..

1. BBenenue

MaremaTtuyeckoe MOJIETHPOBAHUE MHOTUX MPOIECCOB, MPOUCXOISALINX
B pealbHOM MHpE, MPUBOANT K M3YYCHHUIO KPaeBBIX 3aj7ad JJid YpaBHCHUU B
YaCTHBIX NMPOU3BOJAHBIX. [109TOMY Teopusi KpaeBbIX 3aJlau B HACTOSIIEE BpeMs
SBIIICTCS OJHUM W3 BaXHEUIIUX pasnenoB Teopuu auddepeHnanbHbIX
ypaBHeHui. C TOYKM 3peHUs (U3HYECKUX TMPUIOKEHUN TMPEACTABISIIOT
OonbIol HHTEpEC U MU depeHnaTbHbIe YPABHEHUS YETBEPTOTO MOPSAKA.

CoBpemeHHbIE MTPOOJIEMbl €CTECTBO3HAHUS MPUBOIAT K HEOOXOAUMOCTH
0000IIeHNsT KJTACCHYECKUX 3a/lad MaTeMaTH4YecKol (U3UKH, a Takke K
MOCTAaHOBKE KaYECTBEHHO HOBBIX 33/1a4, K KOTOPHIM MO>KHO OTHECTU HEJIOKaJIbHbIE
3amaun s auddepeHManbHeIX  ypaBHeHH. Cpeny  HENOKaNbHBIX —3a1ad
OONBIION WHTEpEeC TPEACTABISAIOT 3aJauydl C WHTErPAbHBIMHU  YCIIOBHUSIMH.
HenokanbHble HMHTErpajibHble YCIOBHS ONMCHIBAIOT IIOBEJACHHUE PEILIEHHS BO
BHYTPEHHHMX TOUYKax o00JacTM B BUAE HEKOTOpOro cpemHero. Takoro popa
MHTETPAIIbHBIC YCIIOBHSI BCTPEUYAIOTCS MIPU UCCIICOBAHNY (DU3UYECKUX SIBJICHUHN B
cilyyae, KOrJa TrpaHHlla o00JacTH TMPOTEKaHWsl IMpoliecca HENOCTYMHA JUIs
HEMOCPEICTBEHHBIX ~ M3MepeHuid. IIpumepoM  MOTyT — CIy)KUTb  3a7ayd,
BO3HUKAIOIIHE TIPU UCCIea0BaHNH AU Py3un 4acTull B TypOyJIeHTHOH miasme [ 1],
MPOLIECCOB  pacrpocTpaHeHust Temna [2, 3], mpolecca BiaromnepeHoca B
KaMWUIBIPHO-TIPOCTBIX cpefax [4], a Takke MNpu HCCIETOBAaHUM HEKOTOPBIX
00paTHBIX 334 MaTEMaTHUECKON (PH3UKH.

2. ITocTaHOBKA 321241 U €€ cBeJeHHe K DKBHUBAJICHTHOM 3aa4e
PaccmoTpum ypaBHenue [5]
utt (X’t)_uXX (X’t) _u (X7t) + uXXXX (X’t) ++uttXXXX (X’t) = f (X’t) (1)

B obmactu D; = {(X,t) 0<x<1,0<t< T} U TOCTaBHM JUUIsl HETO KpPaeBYIO

txx

3a;[aqy C HCJIOKAJIbHBIMHU HaA4YaJIbHBIMHU yCJIOBI/ISIMI/I

u(x,0) +o,u(x, T) = o(x), u,(x,0)+0o,u,(x,T)=w(x) (0<x<1), (2)
NEPUOANYCCKUMHU YCIIOBUAMHA

u(o,t) =ut), u O,t)=u, 1t), u,(0,t) =u,(Lt)(0O<t<T) (3)

1 HCJIOKAJIbHBIM HHTCIPAJIbHBIM YCIIOBUCM
1
Juxhdx=0 (0<t<T), (4)
0

rne 6,20, 8,20 - samammsie umcma, @(X),w(X), f(X,t)-3anannse
dynximu, a U(X,1) -uckomas pynkuus.

Omnpenenenune. [100 knaccuueckum peweruem 3aoauu (1)-(4) nonumaem
dynryuro U (X,1), nenpepwisuyio 6 samxrymoii obracmu Dy emecme co ecemu
CBOUMU NPOU3BOOHBIMU, 6X00AWUMU 8 YpasHeHue (1) u yoosremeopsaowyo
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yenosusam (1)-(4) 6 obviunom cmvicre.
CnpaBennuBa ciienyronas

Jlemma 1. ITycme 6, 20, 6, 20, 14 6,0, 25, +0,;

(x) € C°[01],9"(0) = 9"(1), I(p(x)dx =0,

v (x) C°0], y"(0) =y "M, Jy(x)dx=0,
1
f(x,t)eC(D,), [f(xt)dx=0 (0<t<T).
0
Toeoa 3adaua HaxodxcOenus Kiaccuueckoeo pewenus 3aoauu (1)-(4)
skeusanenmua 3adaue onpedenenus gynxyuii U(X, 1), us (1)-(3),

uXXX(O’t)quXX(l’t) (OStST)7 (5)

JoxkazarenbcerBo. [Iycts U(X,t) sBiISeTCS KIaCCUUECKUM

pemenueM 3anaun (1)-( 4). Uarerpupyem ypasaenue (1) or 0 go 1 mo X,
nMeeM:

éj'U(X,t)dX - a(uttx (1’t) - uttx (O’t)) + uxxx (1’t) - uxxx (Ovt) +

1

Ui (L) U (0,1) = [ F(x, )X (6)

0

1
Otcrona, ¢ yuétom J‘ f(x,t)dx=0 (0<t<T),(3)u(4) wumeem:
0

Uggoe (1 1) = Upg (0,8) + U, (1,1) U, (0,6 =0 (0 <t <T)
501041
y'®)+yt)=0 (0<t<T), (7)
IS
yt)=u,, (@Lt)-u,(O,t) (0<t<T) . (8)
Jlerko BUIETH, 4TO OOIIIEe PEIICHNE UMEET BH/I:
y(t)=C,cost+C,sint (0<t<T) . 9)

Teneps ,c yuerom ¢"(0) = ¢"(1), w"(0) =w" (1), HaxoguMm:
y(0)+0o,y(T)=u,,@0)-u,,(0,0)+ U, 1T)-u,(OT)) =
=u,,(@0)+ou,, LT)-(,,(0,0+u,,(0,T))=¢"1)—¢"0) =0,
Y'(0) +8,Y'(T) = Uy (1.0) = Uy (0,0) + 6 (U (1, T) — Uy (0,T)) =
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Ob OJHOH HEJIOKAJIbHOM KPAEBOH 3AJJAYE JIJI1 YPABHEHUA FYCCHHECKA. ..

= Uy (L0) + Gyl (1L T) = (U (0.0+ 8,0, (0. T)) ="M —y" (0) = 0. (10)
Hanee, u3 (9) u (10) nonyyaem:
y(0)+0,y(T)=C, +5,(C,cosT +C,sinT)=0
y.(0)+0,y'(T)=C, +0,(-C,sinT +C, cosT)=0
17001
C,(1+06,cosT)+C,sinT =0
{— C,5,8inT +C,(L+cosT)=0
Tak kak 9, 20, 0, 20,1+ 6,0, =0, +9,, U3 cucTeMa HAXOJIM:
C,=C, =0.Toxacrasmas C, =C, =0 B (9), Haxogum: y(t)=0 (0<t<T).
N3 (8) merxo mpuxoauM K BBITTOTHEHHIO (5).
Teneps, npeanonoxkum, uto U(X,1) asnsercs pemennem 3amaun (1)-(3), (5).

Torma u3 (6), ¢ yuerom (3), (5), umeem:
y'"t)=0 (©0<t<T), (11)

rIe

y(t):j’u(x,t)dx (0<t<T). (12)
B cuny (2) u j(p(x)dx =0, jl//(X)dX =0, momyuaem:
Y(0) +y(T)= [ (U(x0) +u(x T)dx = [ p(x)dx =0,

Y'(0) +&'(T)= [ (U, (x0) + U, (x T))dx = [y (x)dx = 0 (13)

U3 (11), ¢ yuerom (13) oueBuano, uto Y(t)=0 (0<t<T). Orciona, B
cuy (12), merko mpuxouMm K BeIOHEHUIO (4). JleMMa noka3zaHa.

3. EXMHCTBEHHOCTH PelleHusl 3a1a9n
Teopema 1. Eciu 67 + 67 >1, 70 3anaya (1)-(3), (5) He MoxkeT UMETH

0oJiee OJTHOTO PEIICHHMS.
Joka3zareiabcTBo. JlomyCTUM, 4YTO CYIIECTBYIOT [Ba PELUICHUS

paccMaTpuBaeMoOH 3a1auu:
u, (x,t), u,(x,t)
U paccMoTpuM pazHocTh V(X,t) =u,(X,t) —u,(X,t).
Oyukmust  V(X,t), OYEBHIHO, YTO YIOBIETBOPSET OJIHOPOJTHOMY

YPAaBHEHUIO
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Uy (X, t) — Uy (X’ t) ~ Ui (X't) +u (X’t) * U (X’t) =0 (14)

XXXX
" YCIIOBUSM!

V(0,8) = V(L 1), ¥, (0,8) =V, (L 1),V (0,1) = Vo (1,1),V, (0,8) = v, (L1) (0 < <T)
(15)
V(x,0) + v(x,T)=0,v,(x,0) + v, (x,T) =0 (0 < x<1). (16)

JokaxkeM, uTo pyHKIMs V(X,t) TOKIECTBEHHO paBHA HYIIIO.
VMHOXMM 00¢ wactn ypaBHeHus (14) na ¢ynkumio 2v,(X,t) n

IpOMHTErpHpyeM noaydeHHoe paBeHcTBo 1o X ot 0 1o 1 :

(x, t)v, (x,t)dx +

ttxx

2]'vtt (x, t)v, (x,t)dx — Zjl.vXX (x, t)v, (x,t)dx — Zjv

1 1

+ 2V (K OV (X, D)X+ 2 Vi (K, OV, (X, )X =0 (0<t<T) . (17)
0 0

[Tonb3ysack rpaHnYHBIMU ycoBUsAMHU (15) nmeem:

1 d 1 , .

2!vﬁ (X, 1)V, (x,t)dx = E!V‘ (x,t)dx (0<t<T);
2jvm (X, OV, (X, 0)dx = 2(v, (L 1)V, (L, 1) = v, (0,t)v, (O, 1)) —

1 d 1 ) -

- 2£an (X, )V, (x,t)dx = —agvtx (x,t)dx (0<t <T):;
2_1[vXX (x, t)v, (x,t)dx = 2(v, (L, t)v, (1,t) — v, (O,t)v,(O,t)) —
1 d 1 ) -

- zlvx (X, 1)V, (X, t)dx = —alvx (x,1)dx (0<t<T);

ZTvW (X DV, (X, )X = 2(V, (L 1)V, (L 1) ~ Vi (O, 1)V, (0,1)) -
_Zj. Vxxx (X’ t)vtx (X,t)dX = _Zj. Vxxx (th)vtx (X,t)dX =

= _2(Vxx (1’t)vtx (1’ t) - Vxxx (01t)vtx (O’ t)) + 2j.vxx (X!t)vtxx (X’ t)dX = %j.vfx (X!t) )dX1
0<t<T) ’ ’
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Ob OJHOH HEJIOKAJIbHOM KPAEBOH 3AJJAYE JIJI1 YPABHEHUA FYCCHHECKA. ..

Zj- Vttxxxx (X! t)vt (X, t)dX = 2(Vttxxx (1; t)vt (1’ t) - Vttxxx (O’ t)vt (O, t)) -

0
1 1

_2.[ Vttxxx (X1 t)V'[x (X! t)dX = _Zjvttxxx (X’ 1:)Vtx (X, t)dX =
0

0
1 1 2
= 2V (1 OV (1 8) = Ve (0, )Ve (0,)) + 2 Vg (X, 1)V (X, Dbk = % [[Vou (X, X
0 0

(0<t<T).
Torna, u3 (17) umeem:
d d d d ¢ d ¢
a_([vf (x,t)dx +a!vf (x,t)dx + a}[vé (x,t)dx +E-([VXZX (x,t)dx +a£véx (x,t)dx =0
501058
1 1 1 1 1
y(t) = j vZ(x,t)dx + j vZ(x, t)dx + j V2 (X, t)dx + j v2 (x,t)dx + j vZ (x,t)dx =C.
0 0 0 0 0
Ortcrona, ¢ yuetom (17), momyqaem:
1
Y(0) = (87 +57)y(T) = [ (v (x,0) = (&7 + &)V (x,T))dx+
0
1
[ (v (,0) = (57 + 85} (x T))dx+
0
1 1
[ (v (,0) = (87 + SV (6 T))ex + [ (v, (%,0) = (57 + 57 )W, (X, T))lx+
0 0

1 1 1
[ (U (6,0) = (87 + 65 Wo (6 T))x = =57 [ (X, T))dx = 57 [V} (x,T))dx -
0 0 0

1 1 1
=67 [V (X T))dX = 8 [V (%, T))dX = 87 [ Vi (,T))dx <0 .
0 0 0
Takum oOGpazom:
y(0) - (87 +6,)y(T)) =C(L- (&) +5;))<0.
Tak kak 5, +5; >1, 10 C =0. Cnenoparensho,

2

1 1 1 1 1
jvf (X, t)dx + jvf (x, t)dx + '[vfx (x,t)dx + jvfx (x,t)dx + jvtxx (x,t)dx =0
0 0 0 0 0

OrTcroa, 3aKiIrogaeM, 9To
v, (X,8) = 0,, (X,t) = 0,V (X,£) = 0,V,, (x,1) = 0,V,,, (x,1) =0.

OTtkyna, cieayer TOXKAECTBO
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v(x,t) =const=C,.
[Tonp3ysick HETOKATBLHBIM YCIOBHUSAM (6), UMEeM:
v(x,0)+o,v(x,T)=C,(1+9)=0.
Cnenosarensto, Cy =0, u60 6§ >0.
TeM camMbBIM JIOKa3aHO, UTO
v(x,t)=0.

Takum o0pasom, eciu cymecTByior jasa pemenns Up (X, 1) n U,y (X,1)

sagaun  (1)-(3),(6), To Uy(X,t)=U,(X,t). Orcioma cnenyer, uro ecnu

pemenue 3amaun (1)-(3),(6) cymecTtByer, TO OHO €AMHCTBEHHOE. Teopema
JI0Ka3aHa.

C nomorpto JeMMbl 1, U3 mocienHel TeopeMbl HEMEUIEHHO BBITEKAeT
¢IMHCTBEHHOCTDH ucxoauoi 3amayun (1)-(5).
Teopema 2. Ilyctb  BBHINONHAIOTCA ~ yclnoBUS  TeopeMbl 1 m
0,20,0,20,1+06,0, 29, +0,,

o(x) € C*[01],¢"(0) = "), [ @(X)dx =0,
w(x) €Col, y"(0) =y @, [y (x)dx=0,

f(x,t)eC(D,), jf(x,t)dx:O (0<t<T).

Torna 3amava (1)-(5) He MOXKeT UMETh 0oJiee OJTHOTO KITACCHYECKOTO PEITCHHUS.
4. CymecTBOBaHHUe peLIeHUsI 3a/1a4H.
PaccMoTpuM criekTpalbHYIO 33a1a4y:

X"(x)+A*X(x)=0 (0<x<1), (18)
X(0)=X(@®),X'(0)=X'(D). (19)

N3BecTHO [6], uTO cOOCTBEHHBIE YKca 3a1auu (8), (9) cocTosar U3 uncen

A =27k (k=012,..), npuuem npu K >1 kaxxaoMy cOOCTBEHHOMY 3HAYCHHIO

A, COOTBETCTBYIOT JBE€ JIMHEMHO HE3aBUCUMBIE COOCTBEHHbIE (DYHKLIUHU
COS 4, X,SiN Ay X; kpome Toro, cucrema
1,cos A4, x,sin 4, X,...,C0S 4, X,SIN A, X,...
obpasyer B L,(0,1) oproronanbHsIii 6azuc.
Knaccuueckoe pemenue 3agauu (1)-(3), (5) Oyaem uckarsb B Buze

U(X,t) =D Uy () Cos A, X + > Uy (t)sin 4., (20)
k=0 k=1

rac
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U, (t) = ju(x,t)dx, uy, (t) = 2ju(x,t) cos A, xdx (k =1,2,...),

Uy, (t) = Z_lfu(x,t)sin Axdx (k =12,...).

[Tpumensis popmanbubiit MeTon Dypbe, u3 (1), (2) momyyaem:
A+ 22 + 20l () + (A2 + A)u, (1) = f, (1) (k=012,.0<t<T), (21)
Uy (0) + 6 Uy (T) =y, (k=012,...), 22)
Uy (0)+6,uy (T) =y, (k=012,..),
QA+ 2 + AU () + (2 + AUy () =, () (k=12,..,0<t<T), (23)
Uy (0) +5U, (T) =y (k=12,..),

(24)
Uy (0)+ Uy (T) =yy (k=12..),
race
010 = [()AX, o = [ (X)dx | To(0) = [ F(x,0)dx ,
= 2J1‘(p(x) cos A, xdx, v, = 2.1[g//(x) cosA xdx , (k=12,...)
f, () = 2'1[ f(x,t)cos A xdx (k=12,..),
@y = 2j¢(x)sin AXAX, ¥,y = 2jw(x)sin Axdx (k=12,...),
f, (1) = 2'lf f(x,t)sin 4 xdx (k =12,...).
U3 (21)-(24) umeewm: O
P10 t—0,(T -t)
wo® = areyaron” o+jG t0)fo(@)dz,  (25)
Uy (1) = km[(p.k (€os ft +8, €08 3, (T =) +
Vik (e ; T
+ﬁ—k(S|n Bt—3,sin B (T -t) |+ . /12 j (t,7)f. (r)dz,  (26)

0
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rae
_52t+51(T—T)+5152(t—T) te[0.7]
PN A+ 68,)A+5,) Y
BT St a T )-8, 4 8,) 1) [T
L+68,)(L+5,) ’ s
b= | A A )14 (5, +6,)c0s BT +6,6
k 1+ﬂi +ﬂ|£: ’ k 1 2 k %29
- pkl(l') -ﬂik[élsinﬂk (T—7)cos g, t+
+0,c08 B, (T —7)sinp, t+08,0,sinp, (t—7)], te[0,7],
Gk(t17)= 1 1
_Pk @ 'E[@Sinﬂk (T—7)cosp, t+0,cosp, (T—1)x
xsin B t+6,0,sin B, (t=7)]+ f ,nSinG, (t-7), te[r,T]

Teopema 3. Ilycts 0, 20,0, 20,1+6,0, 206, +9,; n
1. p(x) € C*01],0® (x) e L,(0,)u
9(0) = 9(1),¢'(0) = ¢'(1), ¢"(0)=9"D), ¢"(0)=¢" (1), (0) =" (V).

2. w(x) e C[04],w® (x) e L,(0) n
w(0) =y @D),w'(0)=y'Q), ¥"(0)=y"®), ¥v"(0)=y"Q),y“ )=y Q).

3. f(x,t) e C(D;), f (x,t)e L,(D;) u f(0,t) = f(Lt).
Torma dhyHKIHS
D10 n t—o,(T 1)

uet=77 5 (1+6,)1+5,)

.
Wi t+ _[Go (t,7) fp(r)d7 +
0

d 1
+Z{m [y (cOs Bt + 5, cos B (T —1)) +

+ﬁ(sin Br—o,sin g, (T —1))

;
+——— |G, (t,7)f dz.;coSA X+
B, :| 1+/1i+ﬂii[ k( 7) lk(T) T} K
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i{ ¢)2k (cos gt +0,cos g, (T —t)) +

k=1

;

V/zk ;

sin g, t—o,sin g, (T -t — |G, (t,7) f dz.psin A, x

# i g, B (T 1) 11+/1ﬁ+1‘k‘£ (67) Ty (7) } k
(27)

sBisieTcs pemienneM 3aaaqn (1)-(3), (5).

Joxa3zaTenbcTBo. HeTpyaHo BUIETh, 4TO

1<,Bk<21 i<3 ! < L =p>0..
3 2 py p(T)  1-(6,+6,)+ 0,6,

VYuuteiBas 3Ty, u3 (21), (22), (23), COOTBETCTBEHHO, HAXOUM:
Juzo (0] < @+ 6) 7 epso| + L+ 8,) 7 L+ 6) |+

T ) 2
+(1+8) 7 A+6,) (14368, +35, +5,5,)TT j|f10(r)| dr
0
|uik (t)| <2p(l+ 5z)|§”ik | +2p(L+ 0wy +

+232(1+2p(5, + S, +6,5,))N2T /1;4U| o (@) erz (i=12)

OTcro1a UMeeM:
|u1o (t)| <1+ 51)_1|¢’1o| +(1+ 52)_1 1+ 51)_1|'//10|+

T ) 2
+(14+6,) 7 (L+ 8,) 1+ 35, +35, + 8,6,)TNT| [|f (o) de |
0

(i(ﬂf ”uik (t)”C[O’T])ij < 2\/5,0(1"‘52)[2(21? |¢i|k |)2)2 +
2lipta)| Ul |+

k=1

+2(1+2p(0, + 0, + 5152))\/ﬁ Ui(lk | f, (T)|)2 erz (i=12),

nim
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1
[gui o <t>||c[m>2j2 S 203 3,)lp 70, + 2030 Dy O 09, *

+2(L+2p(8, + 8, +6,5,))W6T |, )], o, 1 =12), (28)
OueBHHO, UTO

004 5 o O + (473 ;<; G O] )2 29)

1,060 < 0Ol (545 2 (i Ol (30)

‘Utt(X,t)‘SHU (t)HC[OT]+(Zﬂ“k )}/Z(Z(ﬂBU (t)HC[OT]) )}/ (31)

i=1 k=1

Uy (1) < (24 ) > (Z(zk s Olory)?) 2. (32)

U (1) < (sz )2y, (Z(f’ uf (t)c[oﬂ)z)%. )
i=1

Us (29)- (33), C  ydeToM (20) (24), cnenyer, uro QyHKIUK
u(x,t),u; (x,t), Uy (X, 1), Uy (X, 1), Up (X, ) HempepsiBEel B Dy
HenocpencTeenHoil  mposepkoil jierko Buaeth, urto Qymkmus  U(X,t)

ynosieTBopsieT ypaBHeHuto (1) m ycmoBusm (2), (3) B OOBIYHOM CMBICTIE.
Teopema noka3ana.
C nomotipo 1IeMMbI 1 JOKa3bIBaeTCs Clieayromnas

Teopema 4. [TycTb BBINOJHSIOTCS BCE YCIOBHS TEOPEMBI 3 U
1 1 1
I¢(x)dx:0, [w(x)dx =0, j f(x,)dx=0 (0<t<T).
0 0 0

Torna hyHkImsS
u(xt)= 4N n t—o,(T -1)
1+, (1+0,)1+0,)

Y10 +T[Go(t,f) fo(r)dr +
+Z{ (T) [(plk (COSIBkt + 5 COSﬂk (T —t)) 4

ng (sin Bt - 5sm/3k(l'—t))} | jG (t, r)flk(r)dr}cos/l X+

k
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+Z{ = [0, (cos B, t+ 8, cos B, (T —1)) +

‘//2k _ _
ﬂk —=(sin g t—o,sin B, (T —t)) |+ i 5

2k
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VEKTORLAR SISTEMININ XOTTi ASILILIGINA VO MATRISIN
RANQINA AID BOZi QEYDLOR

Acar sozlar: matris, rang, vektor, meydan, bazis.
Vektorlar sisiteminin xatti asililig1 hagqindaki osas xassalordan biri do n sayda

vektorlar sisteminin K < n oldugda k sayda xatti asili olmayan vektordan ibarot sistem
ilo xatti ifads olunmasidir.

Homginin matrisin satirlar sisteminin vo siitunlar sisteminin ranqmnin borabor
olmas1 haqqinda teorem cobr kursunda miihiim rol oynayir.

Moqalado gostarilon teoremlorin sads gokilds isbatlari verilmisdir.

JLII. Aboynkapumnu, X.A.Axnapoea

HEKOTOPBIE BOITPOCHI O JUHEMHOM 3ABUCUMOCTHU
CHUCTEMBI BEKTOPOB 1 O PAHT'E MATPHIIbI

Knioueevie cnoea. mampuya, paue, 6ekmop, noie, bazuc
OnHUM M3 OCHOBHBIX CBOWCTB JIMHEHHOW 3aBHCHMOCTH CHCTEMbI BEKTOPOB
SIBJISIETCSL  Cy4yall BBIpOXKEHHUS CHUCTEMBI [1 BEKTOpPOB 4epe3 CHUCTEMBI JIMHEWHO

HE3aBUCUMBIX K BEKTOPOB, TJe k <n. Taxxe TeopeMa O PaBEHCTBE CTPOUYECUHOTO U
CTOJIOIIOBOTO PAHTOB MATPHUIIBI UTPAET BAXKHYIO POJIb B alreOpe.
B cTatbe maHbI 10Ka3aTeNbCTBA YKa3aHHBIX TEOPEM O0jIee B TIPOCTOM BHIIE.

L.Sh.Abdulkarimli, H.A.Akparova

SOME NOTES ABOUT OF RANK OF MATRIX LINEAR
DEPENDENCE OF VECTOR SYSTEMS

Keywords: matrix, rang, vector, field, basic

One of the fundamental characterstics of the linear inderendencives
representation of them by others.

Also, theorem about of equality rank of column and row of matrix is one of
impotortant teorems in algebrian in article we given simple proof of this theorem.
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P meydani tizorindo V' xatti fozasinin xatti asili olmayan har hansi
Ug, Ugyeen, Uy (1)
vektorlar sisteminin xotti biiriiyonini L(ul, U, ,...,uk) ilo isaro edok. ( 1) hom
do L(ul, Upyerny uk) -nin bazisidir. ©9gor miloyyon V vektoru bu xatti biirliyona
daxildirss, onda elo ay, a,...,a, € P skalyarlar var ki,
V=oqU; +ayU, +...+ o Uy (2)

xotti kombinasiyasi soklindo gostorilo bilir. (1) sistemi xatti asili olmadigina
goro (2) ayrilis1 yegano olur. Bu halda

(V):(al,az,...,ak)e Pk([v]: ePk)

hesabi k Olculi vektoru Vv vektorunun (1) sistemino nozoran koordinat satri
(stitunu) adlanir.

Qeyd edok ki, yuxarida gostorilon V xotti fozasi istor sonlu Olgiilii,
istarsa do sonsuz 6Slgiilii ola bilar. Biitiin hallarda onun elementlorini vektorlar,
P meydaninin elementlorini skalyarlar adlandirirlar.

Vektorlar sisteminin bozi xassalarinin todrisinds talabalor Ugln ¢atinlik
torodo bilon mogamlar mdvcuddur. [1], [2] Bu moqalodo mogsodimiz bazi
xassolorin isbatin1 miioyyon bir lisulla sadolosdirmokdir. Bunun ii¢lin asagidaki
teoremi isbat.

Teorem 1: Forz edok ki, sifirdan forqli

Vi, Vo, V) (3)
sisteminin vektorlar1 n-den az sayda vektordan ibarat olan va xatti asili olmayan
(1) sistemi ilo xatti ifado olunur. Onda (3) sistemi xatti asili olur.

Isbati: Teoremin sortino osason (3) vektorlar1 (1) sistemi ilo xotti ifado

olunduguna goro
Vi, Vo,V € L(Ug, Uy, Uy ) (4)

Sorto goro Ug, Usy,...,U, sistemi xotti asili deyil. Onda Uy, U,,..., Uy

sistemi L(ul, Upyeny uk) altfazasinin bazisi olur. Demali, elo

i=1..k )
o skalyarlar1 var ki,
Ylj=1...n
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()

olur.
(5) ayrilis1 vasitasi ilo qurulan k 6l¢ili hesabi

(vi)= (a1, @gg1er )
(v2)=(a12, @102

(Vn ) = (aln 1 Aon ""’akn)
vektorlart Vq, V,,...,V,, vektorlarinin (1) bazisi iizro koordinat satirloridir.

(6)

Gostorok ki, Vy, Vs,...,V,, sistemi xotti asithidir. Yoni gostorok ki, heg
olmasa biri sifirdan forqli olan elo 4y, 4,,...,4,, skalyarlari var ki,
AV + AV ++ AV, =0 (7)
olur. Burada @ €V sifir vektordur.
(7) boraborliyini (6) satirlori vasitosi ilo do yaza bilorik.

(V) + 25 (v )+t 2, (v, )= 6 (8)

k k
Burada 191 eP” vs (91 ,P" hesabi vektorlar fozasmm sifirdr. (8) boraborliyi
asagidaki bircins xatti tonliklar sistemi ils ekvivalentdir.

oy +apudy +..+oypd, =0

a21ﬂi + 052212 +...+ 0!2nﬂ,n = O

(9)

Otklﬂi + akzlz +...+ aknﬂn = O

Teoremin gartina géra K <n.
(9) bircins xotti tonliklor sisteminin mochullarinin say1 tonliklorinin sayindan

¢ox olduguna goro onun sifirdan forqli (ﬂf, /120,...,/1n°) holli var. Homin
Ay Ay e Ay skalyarlar Gigiin

/’iiovl +/120V2 +...+ ﬂnOVn = 9
olar. Bu da (3) sisteminin xatti asil1 oldugunu gostorir. Bu teoremdan asagidak1
naticalar ¢Ixir.
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Natica 1: Xotti asili olmayan Vy,V,,...,V, vektorlar sistemi
Ug, Uy,...,U  vektorlar sisteminin xotti kombinasiyalar1 soklindo gostorilo

bilorso n <K olur.

Dogrudan da, n>K olsa teoremin hokmiina gora Vy, V,,...,V, sistemi
xotti asili olar. Bu da sorto ziddir.

Notica 2: Xotti asili olmayan iki sonlu vektorlar sisteminin hor biri
digorinin xotti kombinasiyast goklindo gostorilo bilorso, bu sistemlordoki
vektorlarin say1 barabordir.

Natica 3: Sonlu vektorlar sisteminin miixtslif bazislorindoki vektorlarin
say1 borabordir.

Notico 4: n-Olglli hesabi P " fozasmmm n-don gox sayda istonilon
vektorlar sistemi xatti asilidir.

Dogrudan da m>n oldugda va U, Uy,,...,U, € P" vektorlar

sisteminin hor biri & "-in vahid e;,...,e, bazisi iizro xotti ifads olunduguna
goro  (yoni Ug, Uy,...,U, € L(el,...,en) oldugu tgilin) teorem 1-in hékmiino

osason Uq, U,,...,U,, sistemi xatti asil1 olar.

Natico 5: & " fozasim m sayda Uy, Uy,...,U,, vektorlar sistemi xatti

asil1 deyilso m < n olur.

Molum oldugu kimi verilmis sistemin bazisindoki vektorlarin say1
sistemin ranq1 adlanir.

Vektorlar sisteminin ranqi ilo olageli olan vo ¢atin todris olunan
mosalolordon biri do matrisin rangina aid asagidaki teoremdir.

Teorem 2: Matrisin satirlor sisteminin ranqi onun siitunlar sisteminin
ranqina borabordir.

Bu teoremin isbati da tolobolor iiclin nozoro ¢arpacaq doracodo
miirokkobdir. [1] [3] Ona goro do teorem 2-nin isbatin1 asagidaki istigamatda
aparaq.

Ovvalco asagidaki teoremi isbat edok.
Teorem 3: rxsS olgiilii matrisin hom satirlori, hom do siitunlar sistemi

xatti asili deyilso, =S olar.

isbati:
a1 Ay Qg
Ay U Qs
A=
arl arz ars
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matrisinin s sayda Al, A%, A’ eP" vektorlar xatti asili olmadigina gors
S<r olur. Eyni miihakims ilo deys bilorik ki, A matrisinin r sayda

A, A,,..., A € P® satirlori xatti asili olmadigindan r <'s olar. Buradan r =S
alinar.

Teorem 2-ni isbat etmak tigtin mxn 6lcili

Q1 Q- Oy

Ay Oy ... Oy
B =

aml amz amn

matrisini gotiirok. Forz edok ki, onun sotirlor sisteminin ranqi r, sdtunlar
sisteminin ranqi S-dir.

Umumiliyi pozmadan farz edok ki, B-nin ilk r sotri vo ilk s siitunu xotti
asihi deyil, galan sotirlor vo siirunlar ovvolkilorin xatti kombinasiyalaridir.
Dogrudan da, vektorlarin yerini doyisdikdo vektorlar sisteminin ranq1 doyismir.
B matrisinin ovvalco sotirlori, sonra siitunlar1 iizorindo elementar ¢evirmolor
aparmagq]la satir vo siitun ranqlari, uygun olaraq r va s olan

ﬂll ﬂlz e ﬁls O..'O
ﬂZl ﬁ22 IBZS 0..0
B= B Pz - P 0.0
0 o .. 0 0.0
0 0 .. 0.0 0.0

matrisini alariq ki, bunun satir va siitun ranqlar1 yuxaridki A matrisinin satir vo
siitun ranqina barabordir vo teorem 3-5 osason bunlar {ist-iisto diisiir.
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3ATAYA KON JIs1 YPABHEHUSA BTOPOTI'O ITOPAAKA
C JUCKPETHBIMMU ITPOU3BOJIHBIMH

Knrouesvle cnosa. [Juckpemno aoOumusHas, npou3eooHdAss OUCKPEmHO-
MYTbMUNIUKAMUBHAS. NPOU3600HAs, 3adaua Koww, epanuunas 3adaya, seHblll 6UO
peuteHust

Uznaraemass paboTa MOCBSIIEHA MCCIENOBaHUIO pemieHud 3amadn Komu wu
TPAaHUYHOM 3aJa4d JUIsi ypaBHEHHS C JUCKPETHO aJJUTUBHOW M TUCKPETHO
MYJIbTHIUTHKATHBHOM MTPOM3BOIHON BTOPOTO MOPSIIKA.

31ech MOMyYeHO SBHOE aHATUTHYECKOE BBIPAKCHUE KaK JUIS PEIICHHS 3a1a4yu
Ko, Tak u A1 TpaHUYHOM 3a1a4H.

V.S.Sultanova

iKIiCi TORTIB DiS!(RlET TOROMOLI DIFERENSIAL
TONLIK UCUN KOSi MOSOLOSI

Agar sozlor: Disret additiv toroma, diskret multiplikatif torama, Kosi masalasi,
sarhad masalasi, hallin analitik ifadasi

Baxilan igde ikinci tortib diskret additiv vo diskret multiplikativ toromoli
differensial tanlik ti¢lin Kosi va sarhad masalalari aragdirilmigdir.

Burada baxilan hom Kosi ham sorhad tonliyi tigiin analitik ifade alinmisdir.

V.S.Sultanova

CAUCHY PROBLEM FOR A TWO-DIMENSIONAL ORDER PARTIAL
EQUATION WITH DISCRETE DERIVATIVES

Keywords: Diskret additive direvative, diskret multiplicative derivative,
Cauchy problem, an analytical expression of the soulution

Cauchy problem for two order discrete additive and discrete multiplicative
derivative differential equation has been researched in the reviewed thesis.

An explicit analytical expression is obtained here as for the solution the
Cauchy problem and the boundary value problem.
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Beenenune

Kak wu3BecTHO 3ajmada uisi ypaBHEHHUS C JMCKPETHO aJJIUTUBHBIMU
IIPOM3BOJIHBIMHU, TaK Ha3bIBAEMBbIE 33J1a4M /ISl PA3HOCTHBIX YPAaBHEHUN XOPOILIO
HCCIIEIOBAHO KaK OJHOMEpPHOM [1] — [3], Tak U Jyisi MHOrOMEpHOM citydae [4] —
[6]. DTa 3amaya HA4aTO U3 MIKOJIBHBIX KypcoB. [locTpoenue apupmernueckon u
reOMETPHUECKOM Iporpeccuu u urcia @udonauun [7] —[8].

3ajaya A8 ypaBHEHHS C  JIUCKPETHO  MYJIBTUILIMKATUBHBIMU
[IPOM3BOAHBIMU Hayanu Mbl [9] — [11].

Wznaraemas paboTa mMOCBsIIeHa UCCIENIOBAaHHUIO pelIeHuH 3agauu Komm
U TPaHUYHOM 3a/auu Juid 00bIYHOTO Ju(depeHIMaTIbHOTO YpaBHEHUS BTOPOTO
MOpsiika € JUCKPETHO AJJUTUBHBIMU M JUCKPETHO MYJIbTUIUIMKATUBHBIMU
MIPOU3BOTHBIMHU.

IlocTanoBka 3axaum: PaCCMOTpI/IM clenymolee ypaBHeHMe'

1 1
y -y [ = g ® =yl 4 1]+ 3P = £y, nz0 @)

rac

&) _

Yo = Vne = In

- JUCKPECTHO aAIUTHBHAA, a

y[1] Yn+1

S

- TUCKPETHO MYJbTHILTUKATHUBHAS MPOW3BO/HAsA, f, — u3BecTHas, Y— UcKkomas
IIOCJIEIOBATCILHOCTD. Y UMTEHIBAs, YTO
(W] _ Yn+2 ~ Vn+1 [1\(1) _ Yn+2  Vn+1
O =2 gt = =2

)

Yn+1 — Vn Vn+1 Yn
u3 (1) momyuum:

Yn+1 Yn+2 = Vn+1 Yn+2 VYn+1 Yn+1
P (s = i) ol Gt B ER TR CAREA
n Ynt1 = In Yn+1 — Yn Yn+1 Yn Yn nH "
= foYn, 20

NN

Y Yn+2 = Yn+1  Yn+2
T et — ) | = 2 1]+ Upgr — Vo) = fadn 1 20
n Yn+1 — Yn Yn+1

HNJIN K

Vn+2 = (1 +fn)yn , n=0 2)

JlaBast N 3HaYEHHUH, OJTYUUM:
mpun=0
y2 =1+ fo)yo
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mpun=1
ys =1+ fn
mpu N =2
Va=1+ )y, =1+ )1+ fo)yo
mpun =3

y3=A+f3)ys =0+ )0+ fi)y
IIpomomKkas 3TOT MPOLECC, UMEEM:

m—1
Yam = Yo 1_[(1+fk), m=1, 3)
k=0
m—1
Yom+1 = V1 1_[(1 + fok+1), m=1 (4)
k=0

IIe YoM Y1 OCTAlOTCS NPOU3BOJBHBIMU MMOCTOSHHBIMH. C 3TUM
YCTaHOBJICHO:

Teopema 1. Eciu f,,, N> 03agannas BemecTBEHHAs TOCICI0BATEIIEHOCTD,
To oOmiee pemienue ypaBHeHus (1) maércs B Buzme (3) m (4), tmeyp u
y1IIPOU3BOJIbHBIC TIOCTOSIHHBIC YHCIIA.

3agaya Komm. Tenmepr x ypaBHeHuro (1) mpucoequHUM ClieayroIiee
HayvaJIbHOE YCIIOBHE:

Yo = X1y1 = B, 5)

rae x ¥ § 3aaaHHble BenlecTBeHHbIe yncna. Kak BunHo u3 (3) u (4) Torma
pemenue 3agaun Ko (1), (5) umeer Bua:

{ Vom = X [Tco (L + forg), m=1

_ prm-i (6)
Yam+1 = Bllkzo (1 + fag+1), m =1
Teopema 2. [Ipu ycinoBum Teopemsl 1, eciii x U § 3a1aHHBIC HE HYJICBBIC
BEIIIECTBEHHBIC YMCIIA, TO TOT/Ia €AMHCTBEHHOE perieHue 3aaaun Komm (1), (5)
naércs B Buge (0).
I'pannunas 3agava: Ecnu ypaBHenus (1) paccmaTtpuatrh npu o ©
CJIeIYIOIMMHU FPAHUYHBIM YCIOBUSMMU:

Yo = X, YN = .B ) (7)
rac x u ,3 TAaKXKC ABJIAIOTCA 3aJaHHBIMH BCILICCTBCHHBIMHA YHCIJIAMH, a

N = 2s+1 —HeueTHOe YuCIIO.
To, yuntsiBas nepsoe ycnoBue (7) u3 (3) nonyunm:

Yom =X 1_[(1 + fa), m=1 (8)
k=0
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Uro kacaeTcst cCOOTHOLIEHUS (4), TO UCXO U3 3a/IaHHBIX yCIOBUH (7) MbI
JIOJDKHBI OIPEAETIUTD Yy .

Jliis aToro Oblio npennonaoxeHo, uro N = 2s+1 HeuérHoe ymcno. Toraa
u3 (4) nonyuum:

s—1
B =Yas4+1 =01 1_[(1 + far+1) ) 9)
k=0
13 KOTOPOTO MPH YCIOBHH
s—1
[ [a+rm=0, (10)
k=0
nMeeM
B
V1= s : (11)
' ro(1 + farr1)
[Toacrasnss (11) B (4) umeem:

m-—1
s o
Y2t = TR+ o) Q(”fz"“) T+ o o0 02

C 3TUM yCTaHOBJICHO CIIeTyIOlIee YTBEPKICHNUE!
Teopema 3. IIpu ycinoBuu Teopemsr 1, ecnmu N = 2s+1 — nHeuérHoe unco,
X W [ 3aJaHHBIC BEUICCTBEHHBIC HYJEBBIC YHCIA, TO PEHICHUS TPAaHUYHON

3anauu (1), (7) mpu mnaéms[ ¢dbopmynoii (8), (11) u (12).

Ecmu N — uérHoe uncrno, To Toraa B obmieM Buje rpaHnyHas 3anada (1),
(7) uepaspemmma. ITotomy, yto 00e ycmoBum OTHOCATCS K (opmyrne (3).
[ToaTomy BTOpOE ycioBHE AaET OrpaHUYCHUE NAHHBIX, & Vi1 - C HEUETHBIMU
MHJIEKCAMU OCTa&TCsl HeolpeaeaEHHBIMU (T.K. Y4 - TPOU3BOJIbHAS TIOCTOSTHHAS).
B sToM ciyyae rpaHuYHBIE YCIOBHUS HYXKHO 3a/1aBaTh CIEAYIOINUM 00pa3oMm:

yi=%x Yyvn=p (13)

Tornay,,;,+1 - € HEUETHBIMH HWHIEKCaMH ompenensercs u3 (4), a y,

ompenenseTcs ucxonas us ycionus (13).

B=Yn= Vs (14)
T.C.
B=yo| [a+0. (15)
€CJIn k=
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s—1
[ [a+ro=o, (16)
15;3: (()15) MTOJTYIrM

Yo i (17)

I+ o)

Torna u3 (3) nony4yum:

m-1
B B
2m = _ ' | | 1 2k) = - ’
Y S+ far) k=o( +fa) [T (1 + fai)

(18)

Takum obpazom eciu N =2S - yeTrHOe umciO, Torga K ypaBHeHuio (1)
npucoeAuHsiercss rpanuyHoe ycioBue (13) u pemenus 3amaum (1), (13)
3agaérest popmynamMu

m-1
Yom+1 = X 1_[(1 + fok+1), m=1, (19)
k=0
nu
L B
Yom =k =m m=>1 (20)

(Lt fo)
C 3TUM yCTaHOBIIEHO:
Teopema 4. Ilpu ycnouu teopemsl 1, ecmu N — 2S —uéTHOE UMCIO, TO

Torga rpanuyHas 3anada (1), (13), mpu HyIeBBIX BEIIECTBEHHBIX X U 5 UMeEeT

peuienue gaBaemoit hopmynoii (17), (19) u (20).
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RIYAZIYYATIN TOLIiMi PROSESINDO STANDARTLARIN
REALLASDIRILMASINDA QRUP iS FORMASINDAN iSTiFADO
VO ONUN OHOMIYYOTi

Acar sézlar: riyaziyyat, talim prosesi, faaliyyat, grup isi, tadgiqgatin apariimasi,
omakdashyq, aks-alago, bilik va bacarig

Umumtohsil moktoblorinde hazirda istifade do olan tohsil programi-kurikulum
tolim  prosesino  yeni  prinsiplor, toloblor  gotirdi.  Sagird  soxsiyyatinin
formalagsdirimasina istigamotlonon tolim prosesi yeni is forma vo tsullar, foaliyyat
xatlori ilo zonginlosdirildi. Miioyyon edildi ki, riyaziyyat dorslorinds standartlarin
reallagdirilmasinda  qrup is formasindan istifado sagirdlorin  goxsiyyoat Kkimi
formalagmasinda miihiim rol oynayir. Qrup isi qrupun har bir lizviinii idrak prosesina
calb etmokla onlarin fikir miibadilasi aparmaq, dinlomak, miizakira etmok, miihakima
yliriitmok, tohlil etmok bacariglarini, eyni zamanda omokdasliq etmok qabiliyystini
formalagdirir vo inkisaf etdirir. Verilon tapsirigin halli tiglin ¢atinliklor yarandigi halda
sagirdlor miiollimo miiraciot etmozdon ovvel qrup tzvleri ilo miizakiro edirlor.
Sagirdlorin biri-biri ilo oks-olagesi qoyulan problemin hoallinin axtarilmasina, dogru
cavabin tapilmasina, talim naticasinin olds edilmosins slverisli sorait yaradir.

Maqalads riyaziyyatin talimi prosesinds standartlarin reallagsdirilmasinda qrup is

formasindan istifads vo onun shamiyyatindan bahs edilir.

M.B.A60ynnaesa

HCHOJIb30BAHUE I'PYIIIIOBOM ®OPMbI PABOTHI U EE 3HAYEHUE
ITPHU BBIITIOJIHEHUU CTAHJAPTOB B ITPOIECCE OBYYEHUSA
1O MATEMATUKE

Knrouesvle cnosa: mamemamuxa, yueOHulll npoyecc, OesimelbHOCHb,
2pynnosas paboma, ucciedogamue, COMpyOHUYeCmseo, 0OpamHas C6a3b, 3HAHUSA U
HABLIKU

VYuebHas nporpaMma, KOTOpas B HACTOSILEE BPEMS HCIIONb3YeTCsl B CPEAHUX
LIKOJIaX, MPUBHECIA HOBBIE IIPUHIMILI U TpeOOBaHUS B yUeOHBIH mpouecc. Y4eOHbIH
MIPOLIECC, HAIIPABIEHHBIA Ha (HOPMUPOBAHUE JINYHOCTH CTY/AE€HTA, 00OTAaTHIICS HOBBIMHU
dbopmMamMu u Meromamu pabOTHI, HANpPaBICHUSIMU JEHCTBUS. BBISBIEHO, YTO
WCIIONIb30BAaHUE TPYIIOBOH pa0OTHl TpPW BBHIMOJIHEHUH CTAHJAPTOB Ha YpOKax
MaTEeMaTHKH WIpaeT BaXHYI pPOIb B (OPMHPOBAHMH YyYAIIMXCS KaK JIMYHOCTH.
BoBrekas kaxgoro wieHa TpymIibl B MO3HABATENBHBIN MpOIECC, TpymnmnoBas paboTa
YKpeIUIieT W pa3BUBaeT HUX CIOCOOHOCTH OOMEHMBATBHCS HAEAMH, CIYLIATh,
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00CyXIIaTh, CYJMTh, aHATM3UPOBATh U COTPYIHUYATh. ECITU BO3HUKAIOT TPYAHOCTH C
pellicHreM 3aJlaud, YYEHHKH OOCYXKIAIOT €€ C WICHAMH TPYIIbI, TpPexXIe 4YeM
CBsI3BIBAThCS C mpenojaBaTesieM. OOpaTHas CBs3b CTYJIECHTOB JIPYT C JPYI'OM CO3JIaeT
OJarompusTHBIE YCIOBHS U TIOMCKA PEIICHHS MPOOJEMbI, MOMCKA MPaBHILHOTO
OTBETA U JIOCTH)KEHUSI [IeJieH 00yUeHMS.

B cratbe paccMarpuBaeTCs UCIIOJIB30BAHUE TPYIIIOBOM PabOTHI U €€ 3HAUCHHE
BBITIOJTHCHUY HOPMATHBOB B TIpOIecce 00yUeHUS MaTeMaTHKE.

M.V.Abdullayeva

THE USE OF THE GROUP WORK AND ITS IMPORTANCE IN THE
IMPLEMENTATION OF STANDARDS IN THE MATHEMATICS TRAINING

Keywords: mathematics, learning process, activity, group work, research,
collaboration, feedback, knowledge and skills

Curriculum, in other words, educational programs, which are currently in use
in secondary schools, brought new principles and requirements to the learning process.
The learning process aimed at shaping the student's personality has been enriched with
new forms and methods of work, lines of action. It was found out that the use of group
work for the implementation of standards in mathematics classes plays an important
role in shaping students as individuals. By engaging each member of the group in the
cognitive process, group work builds and develops their ability to exchange ideas,
listen, discuss, judge, analyze and collaborate. If there are difficulties in solving the
task, students discuss it with the group members before asking the teacher. Students'
feedback to each other creates favourable conditions for seeking a solution to the
problem, finding the right answer, and achieving learning outcomes.

The article discusses the use of group work and its importance in
implementation of standards while teaching mathematics.

Giris

Hor bir insanin inkisafinda, comiyyat tigiin faydali olmasinda tohsil asas
rol oynayir. Tohsil insan kapitalini formalasdirir, onu giindalik hoyati
problemlorin holl edilmasinds, is hoyatinin qurulmasinda lazim olan bilik,
bacariq va Saristalorlo silahlandirir. Malimdur ki, tohsil talim, torbiys vo inkisaf
kimi ii¢ asas komponenti ilo xarakteriza olunur vo bunlarin arasinda tolim asas
yer tutur.

Tolim prosesi an miirokkob va oldugca ¢ox komponentlordan asili olan
bir prosesdir va dinamikliys malikdir. Biitlin tarixi dovrlordo tolimin toskili
tictin modellar diistiniilmiis, tatbiq edilmis vo miioyyan miiddatdon sonra hamin
model yeni dovrin toloblorini 6domodiyi liglin yenisilo ovoz edilmisdir.
Azorbaycan miistaqillik qazandigdan sonra tohsil sahasinds aparilan islahatlar
diinyavi elm olan riyaziyyatin da todrisino yanagmani doyisdi, yeni todris
modellorinin hazirlanmasini va istifadasini zaruri etdi.
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Olkomizdoa 2006-ci ilda inkisaf etmis dlkoalorin tohsil tocriibesini 6ziinda
oks etdiron yeni bir sonadin - «Azarbaycan Respublikasinda timumi tohsil
Konsepsiyasinin (Milli Kurikulum)» [1] qobuluna saroncam verildi. Els bu
dovrdon tohsilde miiasir yanasmalar dovrii baslandi. Umumi tohsil konsepsiyasi
osasinda fonn kurikulumlari, o ctimlodan riyaziyyat fonn kurikulumu hazirlandi.
Bu giin sagirdlorimizin «nayi bilmali» vo «nayi bacarmali» oldugunu
miayyanlogdiran talim naticalari atrafli sakilds hamin sonadds 6z oksini tapdi.
Tolim prosesinin hoyata kegirilmosi ti¢lin miixtalif is forma vo metodlari
miayyanlosdirildi, sinaqdan kegirildi vo oldo edilon ugurlu naticalor onlarin
totbiqini taloba ¢evirdi.

Riyaziyyatin tolimi prosesinds is formalarinin diizgiin se¢ilmasi darsi foal
prosesa cevirir, sagirdlorin miistoqil todqiqat vo axtariglar aparmasina, sorbost
fikir yiirtitmoasine zomin yaradir.

Dors zamani is formalarindan dorsin morhalslorine uygun istifado etmok
standartlarin reallagdirilmasinda shomiyyatli rol oynayir.

Tolim prosesi biliyi fonno aid mozmun xotlori {izro standartlarin
reallasdirilmasi yolu ilo sagirdlora ¢atdirir vo noticoyoniimlii standartlarin
reallagmasi ilo sona catir. Malumdur ki, tolimin asas toskilat formasi dorsdir [2].
Dors todris prosesinin miirokkob vo ¢ox masuliyyatli morholosidir. Qisa
miiddatdo kecirilmasina baxmayaraq dorsin somorali vo keyfiyyatli alinmast
miiollimlorden bdyiik pedaqoji ustaliq talob edir. Hor bir miiallim dorsa verilon
toloblori bilmali vo onlart diizglin totbiq etmoyi bacarmalidir. O, tolim
prosesinda sagirdlords motivasiya yaratmali, problemli situasiyani vo onun halli
yollarin1 miioyyanlogdirmoali, todqiqatlarin aparilmasinda, yeni biliklorin oldo
olunmasinda, problemlorin hallindo onlara metodik komoklik gostormali,
Oyronmayi dyratmak bacarigini asilamalidir. Miisllim sagirdlore soxsiyyoat kimi
yanasmali, onlarla sistemli vo moaqsadyonlii sokildo omokdasliq etmalidir.

Foal (interaktiv) tolim biitlin istirak¢ilar arasinda omokdaslq soraitinin
yaradilmasini tolob edon prosesdir. Muollim dorsin qrup (kigik vo bdyiik) is
formasindan istifado edorok tolim prosesini aktivlosdirir vo tolim noticalorini
reallagdirir. Sagirdlor riyaziyyatin mozmununu miixtolif foaliyyatlor vasitasilo
monimsayirlor. Kurikuluma riyaziyyat fonni iizro bes foaliyyat Xxotti daxil
edilmisdir: Problemlorin holli; Miihakimoyiiriitma vo isbatetmo; Unsiyyatqurma;
Olagalondirmo; Togdimetmo. Foaliyyat standartlari tolim prosesinds mazmun
standartlariin sagirdloro monimsadilmasini tomin edir. Sagirdlor, foaliyyat zamani
problemlari hall etmok {igiin mithakims yiirtidiir, riyazi masalolorin miizakirasinds
istirak edir, oldo etdiyi moalumatlar1 oslagalondirir, imumi riyazi model hazirlayib
onu miixtalif yollarla taqdim edirlor.

Foaal (interaktiv) dorsin yeddi marhslssindon biri “Tadqiqatin aparilmasi”
adlanir. Bu morhoalado qrup is formasindan istifade etmokls qoyulan problemin
hallino nail olmaq miimkiindiir. Sinifdoki sagirdlorin sayindan asili olaraq
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gruplart 4-6 noforlo toskil etmok mogsadouygundur [4]. Qrup daxilindo
faaliyyati tonzimlomak tiglin qrup {izvlorinin raziligr ilo qruplara lider segmok
va ad vermok olar.

Miiollim dorso hazirlasdigi zaman problemin hollino yonolmis suallar
tortib etmolidir. Darsin sonraki marhalslorinds do bu suallardan istifads etmaklo
sagirdlori qoyulan problemin hallino istigamotlondirmok olar. Qrup islorinin
naticasinin ¢ mozmun baximindan dogru vo diizgiin alinmasi miisllimin
nozaratindo olmalidir. Miisllim qruplarin isini miisahido etmoli, tapsiriqlarin
halli {¢glin axtariglarin istigamatini  gdstormolidir, problemlorin hallindo
fasilitatorluq etmoyi bacarmalidir. Miisllim qrup isini miixtolif formalarda togkil
eda bilor. Darsin magsadindon vo ya magsadlarinden asili olaraq todqiqat suali
goyulur. Tadqgigat sualinin cavabi qrup tapsiriqlar: osasinda tapilir. Todgiqatin
aparilms1 {iglin ayrilan vaxt, qrup qiymotlondirmo meyarlar1 sagirdlorin
diqgetino catdirilir.

Arasdirma

Arasdirmanin  maQgsadi riyaziyyatin tolimi prosesindo qrup is
formasmin talimin keyfiyyatino tosirinin miioyyan edilmosidir. Bu magsadlo
umumtahsil moktobin 9-cu sinfindo yoxlama yazi isi aparilmis, sagirdlorin
fikirlori 6yronilib vo toplanan molumatlar osasinda natico oldo edilmisdir.
Todgigat keyfiyyat yanagsma metodu ilo aparilmigdir.

Arasdirmanin problemi qrup is formasindan istifado etmoklo 9-cu
sinifdo riyaziyyatin tolimi prosesinds “2.3.1. Cabri barabarsizliklori intervallar
tisulu ilo hall edir” standarti tizra tolim mogsadinin reallasdirilmasidir. Qruplar
eyni problemi miixtolif tapsiriqlar osasinda aragdirirlar.

Talim moqgsadi: ax® +bx+c <0, ax* +bx+c<0, ax* +bx+c>0 Vo

ax® +bx+c > 0soklinda olan borabarsizliklori intervallar tisulu ila hall edir.

Belo bir forziyys irali siiriildii: imumtahsil maktablorinds riyaziyyatin
tolimi prosesinds qrup is formasindan istifado edilorss sinifdo sagirdlor arasinda
pedaqoji omokdaslig, bir-birini dinlomo, qarsiligh hoérmot yaranar, qrup
tapsiriqlarinin holli tam, dogru va diizgiin olar, noticods sagirdlorin riyazi bilik
Vo bacariq saviyyasi yiiksalor, tadrisin keyfiyyati artar.

Metod

Aragdirma zamani Baki gohorinin bir neg¢o tmumtahsil moktabinda
riyaziyyat miiollimlorinin is tocriibasi miisahids edilmis, riyaziyyat miallimlori
vo sagirdlorlo sohbotlor aparilmis, anket sorgusu kegirilmisdir. iroli siiriilon
farziyyanin dogrulugu pedaqoji eksperiment qaydasinda sinaqdan ¢grxarilmisdir.

Istirakcilar

Eksperiment {igiin Baki sohori 246 Ne-li moaktobin iki 9-cu sinfi secildi
Vo bunlardan biri kontrol, digari isa eksperimental sinif adlandirildi. Toadgigatda
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42 sagird (n=42) istirak etdi. Kontrol sinifdo 22, eksperimental sinifds iso 20
sagird tohsil alirdi. Eksperiment 2018/2019-cu tadris ilinds aparilmisdir.

Malumat toplama

Eksperimentin metodikasi bels idi: ham kontrol, hom do eksperimental
sinifdo  “2.3.1. Cobri barabarsizliklori intervallar {isulu ilo hall edir” standarti
tizra tolim mogsadinin reallasdirilmasina aid tapsiriq hall etdirmok.

Kontrol sinifds sagirdlors (n=22) tapsiriq haqqinda malumat verildi. Fordi
formada hor bir sagird is voraginds tapsirigir hall etmali idi. Tapsirigin halli
ticiin 10 doagigo vaxt verildi vo verilon vaxt bitdikdon sonra ig varagalori y1gildi
Vo sagirdlorin togdimatlar1 dinlonildi.

Tapsiriq: x° +6x+5<0 borabarsizliyi intervallar tsulu ilo hall edin
[7,5.143].

Asagida tapsirigin dogru cavabi gqeyd edilmigdir.

Halli: Borabarsizliys uygun x*+6x+5=0 tanliyi yazib koklori tapiriq:

X =-5 X, =-1

Odad oxu iizerinds -5 vo — 1 noqtalorini qeyd edirik. Bu noqtalor sorhod

noqtalori adlanir vo adod oxunu ii¢ intervala ayirir (Sakil 1).

Sakil 1

Hor intervaldan bir giymat, sinaq qiymotlori (-6; -2; 0) segib,
barabarsizliyin har bir intervalda isarasini miioyyanlosdiririk (Cadval 1):

Cadval 1. Intervallarda x* + 6x +5 < Qbarabarsizliyinin isarasinin yoxlanilmas:

Interval (—o00;-5) (-5;-1) (=1 +00)
Sinaq noqtasi -6 -2 0
Barabarsizliyin sol (-6)+6:(-6)+5=5 | (-2)*+6:(-2)+5=-3 | 0°+6-0+5=5
torafindoki ifadanin
giymati

2
X +6x+5<0 Yox Ho Yox
odoyirmi

X? +6x+5<0 borabarsizliyi (- 5; -1) intervalinda va sarhod noqtolorinds
odonilir (Sakil 2).
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$aKil 2. x* +6x+5 <0 boraborsizliyinin intervallar iisulu ilo holli

Demoali, x* +6x+5 <0 barabarsizliyinin halli -5 < x <-1o0lur.

Eksperimental sinifde aparilan yoxlama yazi isi qrup is formasi tizro
reallasdirildi. Sagirdlor (n=20) {i¢ qrupa ayrildilar: birinci qrup 6 sagird, ikinci
Vo lglincii qruplarin hor biri iss 7 sagirddon ibarot oldu. Qruplara verilon
tapsiriqlar hom qruplararasi, ham do kontrol sinifdoki tapsiriga variativ idi.
Qrup tizvlori 6z aralarinda is bolgiisti apardilar. Hor kas 6z bilik vo bacarigina
uygun olaraq tapsirigin hollino ¢alisdi. Qrup isinin bes meyar {izro
giymatlandirilacayi, har bir meyarin iso 10 bal olmasi sagirdlora elan edildi.
Tapsirigin halli tigiin 10 dogigos vaxt verildi.

I qrupun tapsirigi: 13x —7 < —2x* borabarsizliyi intervallar tisulu ils hall
edin [7, s.144].

Tapsirigin halli Giglin verilon vaxt bitdikdon sonra I qrup is varagindo
tapsirigin hollini toqdim etdi: 13x—7 <-2x*> borabarsizliyini sadolosdirarok
2x* +13x—7 <0 soklina gotirdik. Borabarsizliys uygun 2x* +13x—7 = 0 tonliyi
yazib koklori (x =-7; x, =0,5) tapdiq ve borabersizliyi vuruglara ayirdiq:
2(x+7)(x—0,5)<0. ©Odod oxu iizerinde x =-7;x, =0,5 noqtalorini geyd
etdik. Bu noqtalor sarhad noqtalori adlanir vo odod oxunu iig intervala ayirir. Bu
intervallarin hor birindo smaq ndqtolori segmoklo borabarsizliyin isarasini
yoxladiq (Sakil 3). Smaq noqtalori soldan baglayaraq x=—8, x=0, x=1 gétiiriildi.

Sakil 3. 13x — 7 < —2x* boraborsizliyinin intervallar iisulu ilo holli

13x -7 <-2x* borabarsizliyinin igarasinin [-7; 0,5] araliinda monfi oldugu
miioyyan edildi. Cavab: Borabarsizliyin hallar ¢oxlugu x e[-7;0,5] intervahdir.

II qrupun tapsingi: x° —5x>3x° —18x+20barabarsizliyi intervallar
iisulu ils hall edin [7, 5.143].
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Qrup togdimati: Verilon boarabarsizliyin tizorinds ¢evirmolor aparmagla
kvadrat barabarsizlik soklina gotirdik:
x* —3x* —=5x+18x-20>0

~2x* +13x-20>0

2x* —13x+20<0
Sonuncu boarabarsizliys uygun 2x* —13x+20 =O0tonliyi yazib koklori tapiriq:
X, = g _ 2,5 x, — 4. Odad oxu iizarinda x, =2,5; , = 4 néqtalarini geyd edirik.

Bu noqtalar sarhad noqtalari adlanir vo adod oxunu ii¢ intervala ayirir.

Sakil 4
Soldan baslayaraq birinci interval iiciin X=0, ikinci interval {iglin X=3,
ticlincli interval tiglin Xx=5 olmagqla simaq noqtalari segib 2(x—2,5)(x—4) <0

borabarsizliyinin har bir intervalda isarasini miioyyan edirik (Cadval 2).

Cadval 2. Intervallarda 2x* —13x + 20 < Qbarabarsizliyin isarasinin yoxlanilmast

Interval (—0;2,5) (2,5; 4) (4;+0)
Sinaq noqtasi 0 3 5
Borabarsizliyin sol 2:0°-13-0+20=20 | 2:3°-13-3+20=—1 | 2-5"-13-5+20=5
torafindoki ifadonin
giymati

2
,,2X ._13.X +20<0 Yox Ho Yox
odayirmi

2x* —13x+ 20 < 0 borabarsizliyi (2,5; 4) intervalinda moanfi giymatlor alir.
Sorhod noqtolori  borabarsizliyin  hollino aid deyil (Sokil 5). Belalikls,
2,5<x<4 arahgindaki hor bir giymot {igiin x> —5x >3x* —18x+20

borabarsizliyi dogrudur.

+ +

0 1 225 3 4

LT
L=

$akil 5. x* —5x > 3x* —18x + 20 barabarsizliyinin intervallar iisulu ilo halli
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III qrupun tapsi@::  2x° +12x—11> x> +2x+13  borabarsizliyi
intervallar tisulu ilo hall edin [7, s.143].

Qrup togdimati: Verilon barabarsizliyi sadslosdiririk. Barabarsizliyin sol
torofini kvadrat g¢oxhadli soklino gatiririk, sag torofini iso sifir soklindo
saxlayiriq:

2x* —x* +12x-2x-11-13>0

x* +10x-24>0
Sonuncu aldigimz kvadrat borabarsizliyi hall etmok tigiin x> +10x — 24 = 0 tonliyinin
koklorini tapdiq: X, =-12; X, =2. Bu noqtolor sorhod ndqtelori adlanir.
Borabarsizliyin sol torafini vuruglara ayirdiq: (x+12)(x—20) > 0. Sonra adad 0Oxu
tizrindos Sarhad noqtalorini qeyd etdik (Sakil 6).

-16 -15-14 -13 -

Sakil 6

Sorhad noqtalorinin  ayirdigi intervallardan bir smaq noqtesi segib
borabarsizliyin isarasini yoxladiq (Cadval 3).

Cadval 3. fntervallarda x? +10x 24> 0 barabarsizliyinin isarasinin yoxliamlmasi

Interval (—00;-12) (-12;2) (2;+00)
Sinaq noqtasi -13 0 3
Borabarsizliyin sol (-13)*+ 10-(—13)-24=15 0°+10-0-24=—24 |3°+10-3-24=15
torafindoki ifadanin

giymoti

x? +10x— 24> 0 Ho Vox Ho
odayirmi

Intervallar {isulunu tothiq etmoklo (x+12)(x —20) > 0 barabarsizliyinin
(—o0;—12) Vo (2;+<0) intervalarinda miisbat oldugunu miioyysn etdik (Saokil 7).

-16 -15-14 -13 -12

Sakil 7. 2x* +12x —11> x* + 2x+13 barabarsizliyinin intervallar iisulu ilo halli
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Belaliklo, 2x* +12x—11> x* +2x +13barabarsizliyinin halli (—o0;-12) U (2;+x)

olur.

Malumatin tahlili
Kontrol sinifdo sagirdlorin toqdimatlart dinlonildi, miizakiro edildi vo
“hoall etmo” meyar1 asasinda dord saviyya lizra giymatlondirildi.

Cadval 4. Kontrol sinifda giymatlandirma

Saviyyalar I soviyya II saviyya III saviyya IV saviyya

Talim
maqsadi
ax? +bx+c<(Q |Borabarsizliyi |Borabarsizliyi |Boraborsizliyi |Borabarsizliyi
sokilnda olan intervallar intervallar intervallar intervallar
borabarsizliyi isulu ilo isulu ilo tisulu ilo sorbast | lisulu ilo
intervallar tisulu | ¢otinliklo holl | kémokliklo hall edir. sorbast hall vo
il hall edir. edir. hall edir. sorh edir.

Sagirdlorin say1 4 7 8 3

(faizlo) (18,2%) (31,8%) (36,4%) (13,6%)

Eksperimental sinifds do qrup isina verilon vaxt bitdikden sonra qruplarin
togdimatlar1 dinlonildi, miizakirs edildi. Qruplar bir-birinin isino miinasibat
bildirdi, suallar yarandigi halda qrup iizvleri cavablandirmaga calisdilar.
Qruplarmm isi holistik giymatlondirma (Coadval 5) sxemi iizrs, yani ham bilik,
hom do bacariq meyarlari asasinda qiymatlondirildi:

Cadval 5. Eksperimental sinifda qiymoatlondirma

Qruplar

I qrup Il grup Il grup

Bilik va bacanqlar
(meyarlar)

Kvadrat berabarsizlik intervallar {isulu 10 10 10
ilo tam vo diizgiin hall edilib
Toqdimetmo 9 10 10
Omokdasliq 10 10 10
Dinloma 10 10 10
Vaxtdan somoroli istifado 10 10 10
Yekun 49 bal 50 bal 50 bal

98% 100% 100%

Hom kontrol, ham do eksperimental sinifdo qiymetlondirmanin naticalori
tohlil edildi. Miiayyan olundu ki, riyaziyyat dorslorindo qrup is formasindan
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istifado etdikdo tolimin keyfiyyatini daha yiliksok olur, eyni zamanda sagirdlordo
yiiksok monavi doyarlor formalasir.

Naticod

Qrup is formasi biitiin sagirdlorin tolim prosesino colb edilmosini tomin
edir, onlar1 problemlorin birgo hall edilmasino istiqgamotlondirir, hor bir koso
fikrini sorbast sdylomok vo digorlori torsfindon dinlonilmok imkani yaradir.
Qrup is formasi hor bir sagirdo 6z bilik vo bacariglarini niimayis etdirmoyo
imkan yaradir, eyni zamanda sagirdlorin 6z soxsi imkanlarini inkisaf etdirmoyi
tomin edir.

Qoyulan problemin halli sagirdlori qruplarda birlosdirir. Qrup isi qrupun
hor iizviinii idrak tolim prosesino colb edir. Bu zaman onlarin fikir miibadilosi
aparmaq, dinlomok, miizakiro etmok, miihakimo yiiriitmok, tohlil etmok
bacariqlar1 formalasir vo inkisaf edir.

Qrup is formast hor bir sagirdin qrupun digor istirakcilarmin fikirlorini
dork etmosi vo qiymatlondirmasi {igiin alverisli miihitdir.

Qrup isi sagirdlordo omokdasliq etmok gabiliyyatini formalasdirir. Verilon
tapsirigin holli iiclin ¢otinliklor yarandigi halda sagirdlor miiollimo miiraciot
etmozdon ovval qrupdaki yoldaslart ilo fikir miibadilosi aparirlar. Sagirdlorin
biri-biri ilo oks-olaqasi qoyulan problemin hollinin axtarilmasina, dogru cavabin
tapilmasina, tolim noticasinin aldo edilmasina olverisli sorait yaradir.

Qrup tadqiqatlar1 zamani sagirdlor problemin hallino miixtalif yanagsmalar
eda bilir, problemin hallinin miixtalif variantlarda toqdim edilmasi miimkiin
olur.

Qrup 151 sagirdlords liderlik qabiliyyati formalasdirir, onlarin miistaqil
fikir yiirtitmalorine gorait yaradir.
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BOYUK QAFQAZIN SIMAL-SORQ YAMACININ LANDSAFT-
HIDROLOJi RAYON CAYLARININ AXIM XARAKTERISTIKALARI

Acar sozlar: Boyiik Qafqazin  simal-sarqg  yamaci, landsaft-hidroloji
rayonlasdirma, ¢ay, ¢cay aximi, axum gostoricilari, cay daracalari

Aparilan todgigat naticasinds Boyiik Qafqazin simal-sarq yamacinda landsaft-
hidroloji rayonlagdirma sxemi islonib hazirlanmigdir. Landsaft-hidroloji rayonlagma
sxemi hazirlanarkon, hdvzs prinsipi asas goturtilmakls, zonalliq ganunundan istifado
olunmusdur.

Naticodo orazide 5 landsaft-hidroloji rayon ve 4 yarimrayon miioyyan
olunmugdur. Hor bir landsaft-hidroloji rayon daxilinds ¢aylarim axim xarakteristiklart
hesablanmigdir.

I'./Dic. Aboypaxmanoea

XAPAKTEPUCTUKHU CTOKA PEK JIAHAINA®THO-
I'maPOJOTNYECKOI'O PETHOHA CEBEPO-BOCTOYHOTI'O CKJIOHA
BOJIBIIIOI'O KABKA3A

Knrwuesvie cnosa: Cesepo-eocmounsiti  ckion  boavwozo  Kasexasa,
nandwagmuo-euoponocuieckoe
PAlioHUpOB8aHUe, NOKA3amenu peK, CoKd peK, CIoKd, YPOGHell pex.

B pesynbrare npoBelieHHBIX HCCIIEOBaHUN pa3paboTaHa cxema JaHamadTHO-
THIPOJIOTHYECKOTO pallOHUPOBAHUS CEBEPO-BOCTOYHOro ckioHa bompmoro Kaskaza.
[Ipu paszpabotke TaHALIAPTHO-TUAPOIOTHUECKON CXEMBl paHOHUPOBAHUS 32 OCHOBY
ObuT B3ST OacceHOBBIM MPHHIMI, HO HE CMOTPS Ha O3TO TPU PAOHHPOBAHHU
HCIIOJIB30BAJICS IPUHLUIT 30HAIBHOCTH.

B pesynbraTe npoBeeHHBIX UCCIIEAOBAHUN Ha TEPPUTOPHH OBUIN OTIpEENICHBI
5 nmaHamadTHO-THAPOIOTHYSCKUX paiioHa, a Takke 4 mozapaiioHa. B mpememax
Ka)XJI0TO NaHIIAPTHO-THIPOIIOTHIECKOTO paiioHa ObLH pa3paboTaHBbl
XapaKTEpUCTUKH CTOKA PEK.
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BOYUK QAFQAZIN SIMAL-SORQ YAMACININ LANDSAFT-HIDROLOJI RAYON...

G.J.Abdurakhmanova

FLOW CHARACTERISTICS OF LANDSCAPE AND HYDROLOGICAL
REGION RIVERS OF NORTHEASTERN SLOPE OF THE GREATER
CAUCASUS

Keywords: Northeastern slope of the Greater Caucasus, landscape and
hydrological zoning, river, river flow, flow indicators, river levels

As a result of the research, the landscape and hydrological zoning scheme of
the northeastern slope of the Greater Caucasus has been developed. However the basin
principle is based while developing the landscape and hydrological zoning scheme,
zoning principle has been used during zoning.

As a result of researches, 5 landscape and hydrological regions and 4 sub-
regions have been identified in the area. The flow characteristics of rivers within each
landscape and hydrological region has been developed.

Giris

Rayonlagma miiasir cografiyanin an vacib mosalalorindan biridir. Hor
hanst bir orazinin rayonlagdirmasin1i aparmaq Ugln boOydk hacmda
informasiyaya sahib olmaq lazimdir. Miioyyan bir orazido muxtalif sayda
rayonlar ayrila bilor. Ciinki rayonlagdirmaya dair miixtolif yanagma prinsiplori
vardir. Bunlar tipoloji, genetik vo funksional olmagla ¢ yero ayrilir.
Rayonlagdirma zamani 9sasen iki yanagsmadan — zonalliq va hdvza prinsipindan
istifado olunur. Todgiqgatlar gostorir ki, [3; 5] dagliq orazilordo aximin
paylanmasinda saquli qursaqliq movcud oldugu {iglin zonalliq prinsipi
onomlidir. Buna g6ro do dagliq orazilords landsaft-hidroloji rayonlasma
apararkon yiksok dagliq, orta vo algaq dagliq zonalar va onlarin daxilinds axim
xarakteristikas1 6yranilmalidir.

Hidroloji hesablamalar baximindan zonal yanagmanin bir neco
catismayan cohati var Ki, bunlardan ssas olani zonal sorhodlorin sutoplayici
sahani bir negoa yera bolmasidir. Bunun naticasinds hdvzanin hidroloji sistem
kimi batovIltya pozulur.

Azorbaycanin ilk kompleks hidroloji rayonlagmasi S.H.Riistomov [6],
cay hovzolorinin su balansi elementlarine géro R.M.Qasqay [7], c¢aylarin
dasqinliq daracasine goro M.O.Mammadov [9], minimal aximin amalagalmoa
soraiti vo minimal su sarflarinin toraddiidiiniin sinxronluguna goro F.0.Imanov
[4], ¢ay sularmin hidrokimyavi Xdsusiyyatlorine goro rayonlagmasi
M.A.Abduyev [5] torofindon aparilmigdir. Azorbaycanin ilk hidroloji
rayonlagdirtlmas1 1933-1935-ci illordo yerino yetirilmisdir. Lakin, kegon asrin
30-cu illorinds ¢aylarin hidroloji xiisusiyyatlori zaif 6yranildiyi G¢iin mévcud
hidroloji rayonlagsma sxeminin inkisaf etdirilmosine ehtiyac var idi. Bu
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sobobdaon S.H.Ristomov 6lkenin ilk kompleks hidroloji rayonlasma sxemini
toklif etmisdir. O, rayonlagsmani apararkon g¢aylarin rejimi vo axim gostaricilori
ilo baraboar, hovzalorin relyef va hidroloji soraiti kimi gostaricilori do nazara
almisdir.

Material vo metodlar

Azorbaycanin biitovliikdo landsaft-hidroloji rayonlasmasit halo Ki,
aparilmamisdir. Azorbaycanin dag caylarmin gotirmolor rejiminin landsaft-
hidroloji tadgigine M.9.Mammodov, M.A.Abduyev [5; 8] cahd etmislor. Kigik
Qafgaz tobii vilayatinin landsaft-hidroloji rayonlasma sxemi 1.S.Bliyeva [2]
torofindon toklif edilmisdir. Todgiqatgr vilayat daxilinds 6 rayon ayirmigdir.

Apardigimiz tadgigat naticasinds Boyiik Qafgazin simal-sorq yamacinin
landsaft-hidroloji rayonlasma sxemi hazirlanarkon, hdvzo prinsipi osas
gotlrulmokla, zonalliq ganunundan istifado olunmusdur. Rayonlagsma meyar1 kimi
landsaft tiplori, ¢aylarin rejim xiisusiyyatlori, orta goxillik axim, ¢aylarin qida
monbalari, Sathi aximin yeraltt axima nisbati ilo tayin olunan tabii tonzimlanma
omsali, ¢ay sobokasinin sixlig1 gobul edilmisdir (sokil 1). Cadval 1-do verilmis
molumatlara vo gobul edilmis meyarlara gors ilk dofo olaraq Boyiik Qafqazin
simal-gorq yamacinin landsaft-hidroloji rayonlagma sxemi tortib edilmisdir.

Naticalar va onlarin mizakirasi

Qeyd edilon meyarlar asas gotirilmoklo Boyiik Qafgazin simal-sarq
yamacinda 5 landsaft-hidroloji rayon va 4 yarimrayon ayrilmigdir. Rayonlarin
sarhadlarinin misyyanlosmasi zamani, “Azarbaycanin Landsaft tiplori” Xaritosi
(1979), “Azarbaycanin fiziki-cografi rayonlasma” xoritoesi (2014), “Boyik
Qafqazin simal-sorq yamacinin Yiksoklik modeli” xaritosindon istifads
olunmusdur. Ayrilmis landsaft-hidroloji rayon vo yarimrayonlarin saciyyasi
asagidaki kimidir:

1. Sahdag-Quzilqgaya landsaft-hidroloji rayonu. Rayon yiksak
dagligin nival, gismon nival-glaysial, alp vo subalp ¢omoanliklori landsaft
qursaginda yerlogir. Orazids intensiv par¢alanmis yiiksok daglarin nival, qgisman
nival-buzlaq, subnival, alp vo subalp ¢omonliklori vo ¢omoan-¢6l landsaft tipi
hakimdir.

Nival-subnival landsaft kompleksi Sahdag, Qizilgaya vo Tufan
sahalorinds kigik areallarda yayilmigdir. Bu landsaft daxilinde buzlagq vo qgar
oOrtliylintin yaratdigi relyef formalari Gstiinliik togkil edir. Orazids intensiv fiziki
asinma prosesi getdiyi liglin burada c¢ilpaq qayaliglar vo iri hocmli aginma
materiallar1 genis saho tutur. Burada eyni zamanda deqgredasiyaya moaruz qalmis
kicik buzlaglar da movcuddur - Sahdag, Bazardiizii, Tufan vo Ss.
B.©.Budagovun (B.Budaqov, 1965) hesablamalarina osason bu buzlaqlarin
{imumi sahasi 6 km?-o boraber olsa da hazirda yariya qodor azalmusdir.

58



BOYUK QAFQAZIN SIMAL-SORQ YAMACININ LANDSAFT-HIDROLOJI RAYON...

Qam;-x.um,.l A .
. Quévaliays X

Qubs: ,..‘_"‘” E_ Sabi 5 o O
U]ld-l."ldg“l’lq VI f/("“";f//
/_\Q PN : YAzt
ettty I

E—— !

A
Sarti isara ‘ > € /

L. Hbévzs montaqasi _— ,I‘il
~Me—— Caylar

Sarhad

Landsaft hidroloji rayon

I, Sahdag-Quzilqayar., Yiiksak daglarm nival, gisman nival-buzlaq va subnival va alp,
subalp camanliklar va coman-¢él landsaftlary

II. Quba-Qonaqkand r.. Algaq va orta dagligm enli yarpaqli mega landsaftlary
III, Altiagacr.. Kaskin va orta deracads parcalanmis dag atayinin yarimsahra landsaftlar:
TV. Qusar maili diizanliyi r.. Intensiv parcalanmis dag atayinin arid mesa-kolluq landsaftlar1
V. Samur-Davaci r., Dagaras1 diizenliklerin caman-mesa va yarimsahra landsaftlar
Yarim rayonlar
Algaq dagliq yr.. Orta daracad= pargalanmiy al¢aq daghfin enliyarpagl mes= landsaftlan
E Orta-dagliq y.r.. Koskin pargalanmis orta daglifm enli yarpagh mess va mesadan sonraki mega-kolluq landsafilan

W Xagmaz-Siyazan yr.. Orta va zaif pargalanmm s dagaras: diizanliklarin va ovaliglarim yarimsahra landsaftlar

‘ | | | Xudat-Yalama y.r., Orta daracada pargalanmg dagaras: diizanliklarin va ovaliglarin gaman-mesys landyaftlan

Sakil 1. Boyiik Qafqazin simal-sorq yamacwin landgaft-hidroloji
rayonlasdirma xarito-sxemi
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Cadval 1. Landsaft-hidroloji rayon ¢aylarmmin axim xarakteristikalar

Landsaft-
hidroloji
rayon vs
yarimrayon-
lar

Miisahido montogoalorinin say1

Orta cox illik su sorfi, m*¥/ san

Cay aximi, W, mln m?

Caylarin
gida
manbalari,%

Qar
Yagis
Yeralti

Tabii tonzimlonma omsali(sathi
axim/yeralti1 axm) %

Cay sobokosinin sixlig1

Saho, m?

Langdaft-
hidroloji
rayonlarin
yerlasdiyi
landsaft
tiplori

Sahdag-
Qizilgaya .

1.79

56.39

28|29 | 42

1.36

166.46

1288.4

Yuksok
daglarin
nival, gismen
nival-buzlaq
Vo subnival
va alp, subalp
comoanliklori
Vo gomon-¢ol
landsaftlar

Quba-
Qonagkand r.

11

3.33

104.87

32|28 140

1.52

250.32

3008.1

Alcaqg vo
orta daghgin
enli yarpaqli
mesd
landsaftlart

Orta
daghq y.r

3.34

105.11

32| 28|40

1.48

260.06

1644.3

Kaskin
pargalanmig
orta daglhigin
enli yarpaql
mesa Vo
mesadon
sonraki mego-
kollug
landsaftlari

Algaq dagliq
y.r

3.05

96.15

33| 28139

1.56

238.58

1363.8

Orta
daracads
parcalanmig
alcag
dagligin
enliyarpaqli
mesa
landsaftlart
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Kaskin va
orta dorocado
parcalanmig
dag otayinin
yarimsahra
landsaftlari

Il | Altiagacr. | 1 | 0.07 | 14.18 |10| 75| 15| 5.67 | 286.24 | 100.2

Intensiv
parcalanmis
dag otayinin
arid mego-
kollug
landsaftlart

IV | Qusarmaili | 4 | 1.19 | 3741 |5 |75|20| 4 | 178.59 | 1473.8
dizanliyir.

Dagarasi
dizonliklorin
¢coman-mesa
Vo yarim
sohra
landsaftlar

Samur- - - - - - - 142.10 | 1092.8
Dovagi r.

Orta doracado
parcalanmis
dagarasi

- - - -l - - 83.18 | 445.7 |dlzenliklarin
Vo ovaliglarin
Comon-meso
landsaftlart

Xudat-
Yalamay.r

Orta va zoif
pargalanmig
dagarasi

- - - -l - - 182.69 | 647.1 |dizenliklorin
Vo ovaliglarin
yarimsahra
landsaftlar

Xagmaz-
Siyazon y.r

Bazardiizii, Sahdag, Qizilgaya, Tufan, Babadagi ohato edon landsaft-
hidroloji rayon daxilindo landsaft kompleksinin formalasmasi vo inkisafinda
relyefin mitloq ylksokliyi vo ekstremal iqlim soraiti mithiim rol oynayir.
Orazido dag-tundra iglimi vo qis1 quraq kegon soyuq iqlim tipi hakimdir. Illik
yagintinin miqdart  800-1200 mm-dir. Nival-subnival landsaft kompleksi
daxilindo havanm orta illik temperaturu 0°-don asag olur. Iglim soraitinin
formalagsmasinda davamiyyatli gar ortlyinin vo buzlaglarin miihiim rolu var.
Qar vo buz ortiiyii eyni zamanda, ¢aylarda aximin artmasina da tosir edir. Buna
gOro do gaylarda formalasan aximin miihiim hissasi yiksokdagligda méveud
olan gar vo buz ortiiyili hesabina yaranir. Qar ortiiklii glinlorin orta say1 160 va
daha ¢oxdur. Havanin orta illik temperaturu alp ¢amanlarinds 0° - +2°, subalp
comonliyinds iso +2 - 6° arasinda doyisir. Rayonun osas caylari Qusargay,

61




G.C.Abduraxmanova

Qudyalcay, Qaragay va Derk¢aydir. Rayon daxilindo 5 miisahido moantagasinin
- Qudyalcay-Xinaliq, Xinaliqgay-Xinaliq, Agcay-Cek, Derkcay-Derk, Qaracay-
RUk malumatlarindan istifado olunmusdur. Sahdag-Qizilqaya landsaft-hidroloji
rayonu ¢aylariin 6ziinomaxsus rejimi var.

Monbayini bu rayon daxilindon gotlron ¢aylarin asas su rejimi fazasi
yaz gursululugudur. Caylarin qidasinda yeralt1 sularin pay1 42%-o catir. Rayon
daxilinda ¢ay sobokosinin sixlig1 166,46 km/km?-dir.

2. Quba-Qonagkand landsaft-hidroloji rayonu. Bu rayon 2
yarimrayona ayrilir:

1. Orta dagliq yarimrayonu
2. Algaq daglq yarimrayonu.

Orta daghq yarimrayonunda orta dagligin vo gismon algaq dagligin
enliyarpaqli mesolori vo mesadon sonraki g¢omon-kolluglari landsaftlart
yayilmigdir. Yarimrayon daxilindo qonur mess, tipik gohvayi vo yuyulmus
torpaglar Uzorinda enliyarpaqli mesolor Ustinluk toskil edir. Hipsometrik
hiindurlik 1000-2500 m arasinda doyisir. Orazids qis1 quraq kegan soyuq iglim
Vo gismon yagintilar1 borabaor paylanan miilayim isti iglim tipi hakimdir. illik
yagmtinin miqdart 600-800 mm-o barabordir. Qar 6rtukli gunlorin orta sayi
120-160 arasindadir.

Rayonda 7 hidroloji montago - Qudyalcay-Qiriz, Qusargay-Kuzun,
Volvalogay-Nohurdlizii, Xarmidorgay-Xaltan, Qusarcay — Anix, Qusarcay-
Qusar, Qurucay-Susay foaliyyat gostormisdir. Burada gay sobokosinin sixligi
260.06 km/km?-dir.

Al¢aq daghq yarimrayonunda iso algaq dagligin enliyarpagli meso
landsafti yayilmisdir. Movcud landsaft daxilindo seyrok kolluglu mesalor,
mesa-comoanlar vo kolluglar dstinlik toskil edir. Hipsometrik hiindiirliik 500-
1000 m arasinda doyisir. Orazido yagmtilart barabar paylanan milayim isti va
yay1 quraq kecon miilayim isti iqlim tipi hakimdir. Illik yagmtinin miqdar1 500-
600 mm-o borabardir. Qar 6rtuklu gunlarin orta say1 80-120 arasindadir. Algaq
dagliq rayonunda yayilmis torpaq tiplari tipik qonur, ¢imli-karbonatli, gismon
bozqirlagsmis qonur, yuyulmus va tipik gohvayi dag-mess torpaqglaridir.

Rayonda 4 hidroloji mantags - Cagaciqeay-Rustov, Qudyalcay-Kipcal,
Volvalogay-Tongoealti, Sabrangay-Zeyvo montagalorinin - molumatlarindan
istifado olunmusdur. Cay sobokesinin sixligi 238.58 km/km?-dir. Caylarin su
sorfi orta dagliq yarimrayonu ilo migayisads azdir.

3. Altiagac landsaft-hidroloji rayonu Boyiik Qafgazin simal-gorq
yamaci daxilinds Kigik arazini ohats edir. Bu rayonda kaskin vo orta doracada
parcalanmis alcaq vo On dagligin yarimsshra landsafti yayilmigdir. Landsaft
daxilinds agig-sabalidi vo boz-qonur torpaglar Uzorindo yayr quraq kegon
milayim-isti yarimsohra iqliminds yarimsohra bitkilori hakimdir. Landsaft
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kompleksindon payiz vo qis otlaglar1 kimi genis istifado olunur. Payiz vo yay
aylarinda daha ¢ox yaginti diisdiiyii Ui¢iin bu oraziys aid otlaglar daha ¢ox
mohsuldardir.

Hipsometrik hinddrliik 500-1000 m arasinda dayisir. Orazids qis1 quraq
kegon miilayim isti iglim tipi hakimdir. Illik yagintinin miqdar1 300-400 mm-o
borabardir. Bu arazi yiiksok termik soraitlo xarakterizo olunub, havanin orta illik
temperaturu 10-14° arasinda doyisir. Qar ortiiklii giinlorin orta sayr 20-40 gin
arasindadir. Orazinin torpaq Ortiiylit tipik gqohvoyi dag-meso, tind vo adi boz-
gohvayi torpaglardan ibarastdir. Rayon orazisindon yalniz Atagay axir vo onun
Altiagac mantagasinin. molumatlarindan istifado olunmusdur. Cay sobokasinin
sixlig1 iso 286.24 km/km?-dir.

4. Qusar maili duzenliyi landsaft-hidroloji rayonu. Al¢aq dagligin
arid-meso kolluq landsaftinda yerlogon rayonda siddotli parcalanmig dagatoyinin
arid mesa-kollug (garatikan Gstunlik teskil edir) vo mesadon sonraki ¢omon
landsaft tipi yayilmisdir. Hipsometrik yiiksokliklor 100-500 m arasindadir.

Rayon yagintilar1 toxminan borabar paylanan vo yayr quraq kecon
milayim isti iglim tipino aiddir. illik yagmtinin miqdar1 400-800 mm  toskil
edir. Qar Ortikli ginlorin orta say1 20-80 giin toskil edir. Qusar maili diizonliyi
landsaft-hidroloji rayonunda tiind vo adi boz gohvayi tipik va karbonatli goman-
gohvayi, subasar allivial-gaman, tipik gohvayi vo gismen bozqirlasmis gahvayi
dag-meso torpaqlari xarakterikdir.

Rayonda 4 miisahido montagasinin - Qudyalcay-Nizova, Agcay-
Suxtaqislag, Dovagicay-Xalfolor, Gilgilcay-Calgan molumatlarindan istifado
olunmusdur. Caylarin asag1 axininda antropogen yiiklonmo miisahido olunur.
Cay sobokosinin sixligi 178.59 km/km?-dir.

5. Samur-Davagi landsaft-hidroloji rayonu. Bu rayon 2 yarimrayona
ayrilir:

1. Xudat-Yalama;
2. Xagmaz-Siyazon.

Xudat-Yalama landsaft-hidroloji yarimrayonunda dizonlik va
ovaliglarin  ¢gomon-meso landsaftlar1 yayilmisdir. Orazido orta doracado
pargalanmis dagarasi1 diizonliklorin vo ovaliglarin gomon-meso landsaft tipi
hakimdir. Yarimrayonda karbonatsiz alliivial-Comon meso torpaqlari tizarindos
qarisiq enliyarpaqli mesa-Gomonlor genis yayilmisdir.Yarimrayon 100 m vo
daha asag yiiksokliklori ohato edir.

Xudat-Yalama landsaft-hidroloji yarimrayonunda qis1 miilayim, yay1
qurag kegon yarimsohra vo quru-¢ol iqlim tipi hakimdir. illik yagntilarin
migdar1 300-400 mm-dir. Hom Xudat-Yalama, hom do Xa¢maz-Siyazanda gar
Ortuklu glinlerin orta say1 10-20 giin davam edir. Bu yarimrayonda yuyulmus va
karbonatli coman-meso torpaglari, dyunlu-topacikli qumlar genis yayilmisdir.

Rayonun orazisi Qusargay va Qurucayin asagi axinini ohato edir. Burada
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heg bir hidroloji miisahide mantagasi foaliyyat gostormomisdir. Cay sobokasinin
sixlig1 83.18 km/km?-dir.

Xagmaz-Siyazon yarimrayonu orta vo Zzoif par¢alanmis dagarasi
dizanliklarin va ovaliglarin yarimsohra landsaft qursaginda yerlosir. Burada
ondagligin quru-¢ol landsafti vo ovaliglarin bataqlig-gomon landsaftt iistiinliik
toskil edir. Yarimrayon daxilindo asason, tlind boz-gshvayi torpaglar tGzarinds
¢amon-¢ol bitkilor vo kigik bir arazids iss alliivial-gaman, karbinatli ¢ala-gomon
torpaqglar1 tizorindo yarimsshra bitkilori yayilmisdir.Yarimsohra landsafti arid
igqlim tosiri altinda formalasir. Bu landsaft tipi ¢ox zoif ritubstlonma ilo
xarakterizo olunur. Burada diison yagimntilarin illik miqdar1 illik miimkiin
buxarlanmanin ti¢da birini togkil edir.

Hakim iglim tipi qis1 miilayim, yay1 quraq kegon yarimsohra va quru-¢ol
iqlim tipi hakimdir. illik yaginti migdart 300-400 mm-dir. Diizonliklorin
yarimsohra landsaftinda giinosli saatlarin illik miqdar1 1900-2200-0 catir.
Orazido soth ortiiyiiniin radiasiya balansi 40-45 kkal/sm?, havanin orta illik
temperaturu 10-14° taskil edir (B.Budaqov, 1996).

Xagmaz-Siyazon yarimrayonunun torpaq Ortliyli osason qonur, boz-
gonur, boz va boz-gomon, sorakotlogsmis, sorlasmis, alliivial torpaq novlari ilo
Xarakteriza olunur.

Yarimrayon Yuksokliyi 100 metradok olan Qudyalcay-Atagayarasi
orazini ohato edir. Burada cay sobokosinin sixligi 182,69 km/km*-dir.
Yarimrayon orazisindo yerlstii sularin on genis yayilmis tipi sulfathi-
hidrokarbonatli, hidrokarbonatli-sulfatli vo kalisium-hidrokarbonatli sulardir
(Abduyev, 2021).
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Cuy75Te OSASINDA ALINMIS HALKOGENIDLORDO
POLIMORF CEVRILMOLOR

Agar sozlar: halkogenidlor, kristal qurulus, fazakegidlori

Yarimkegirici xassalora malik olan Cuy7sTe Vo onun asasinda Cuy 70ZNgos T€ Vo
Cuy.70Cdg g5 Te halkogenid birlagsmalorinds Cu atomlarinin gisman Zn va Cd atomlari ilo
ovoz edilmosi zamami kristal qurulusda yaranmis doyisikliklor analiz edilmisdir.
Yiiksok temperaturlar oblastinda bu torkiblords bas veran miixtalif qurulus ¢evrilmolori
aragdirilmigdir. Torkiblordo miisahido edilmis hor bir faza tgiin kristallografik
parametrlor: gofos parametrlori, foza qrupu, sinqoniyasi toyin edilmis, yiiksok
temperaturlar oblastinda istilikdon geniglonmo amsallar1 verilmisdir.

I0.U.Anvies

HHOJIMMOP®HBIE ITPEBPAIIIEHUA B XAJIBKOTEHUIAX
HA OCHOBE Cu; sTe

Knioueswvie cnosa: xankocenuowvi, Kpucmaiiuyeckas cmpykmypa, @asosvie
nepexoowvl

[Ipoananu3upoBaHbl KpHCTAJUIMYECKash CTPYKTypa moiynpoBogHuka Cuyzsle
W W3MEHEHHs KPUCTAJUTUYECKOW CTPYKTYPbl  XaJbKOTCHUAHBIX  COCAMHEHHH
Cuy.70ZngosTe u Cuy70Cdg s Te, mosmydeHHbIX YacTHYHBIM 3aMerieHreM atomoB Cu Ha
atomsl Zn u Cd. M3yueHsl pa3iinuHble CTPYKTYPHbIE IPEBPALLICHUS, TPOUCXOASIINE B
3THX  KOMIIO3UIMAX B  BBICOKOTEMIIEpAaTYpHBIX  obnactsx.  OmnpeaeseHs
KpUCTamiorpaguecKie mapaMeTpsl Ul KakIod (a3el, HaOII0AaeMON B cOCTaBax:
napamMeTpsl  PeleTKH, MPOCTPAHCTBEHHAs TpPYyMNa, CHUMMETPHS, [PHUBEACHBI
KO3 QHIIMEHTHI TEMJIOBOTO PACHIMPEHUS B 00JIACTH BEICOKUX TEMIIEPaTyp.

Y.1.Aliyev

POLYMORPHIC TRANSFORMATIONS IN CHALCOGENIDES
BASED ON Cu, ;sTe

Keywords: halkogenides, crystal structure, phase transitions

The crystal structure of Cuy,sTe semiconductor and the changes in the crystal
structure of Cuy70ZngesTe and Cu, 70CdoosTe chalcogenide compounds obtained by
partial substitution of Cu atoms with Zn and Cd atoms were analyzed. Different
structural transformation occurring in these compositions at high-temperature ranges
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have been studied. Crystallographic parameters for each phase observed in the
compositions: lattice parameters, space group, symmetry were determined, thermal
expansion coefficients at high temperature ranges are given.

1. Giris

Miiasir boark cisimlor fizikast vo onun on miihiim istigamatlorindan
hesab edilon kristallografiya — kristallar fizikasi, maddolorin miixtolif
xassolorindo bas veron doyisikliklori, qurulus vo fiziki-kimyavi analizini
Oyranir. Miiasir texnikaya lazim olan funksional materiallarin yaradilmasi {igiin
normal soraitds vo otaq temperaturunda miihiim fiziki xassaloro malik olan bark
cisimlarin xarici tasirlor altinda, masalon yiiksok temperatur, tozyiq, siialanma
Vo s. 0ziinli neco aparacagini bilmok vacibdir. Bu molumatlar yalniz kristal
qurulusa malik olan birlogsmalorin miixtalifsahalordototbiq imkanlarini artirmur,
homginin onlarin osasinda yeni kompozit materiallarin alinmasi tglin do
miihiim rol oynayir. Malumdur ki, xarici tosirlordon asili olaraq kristal qurulusa
malik olan bark cisimlords polimorf ¢evrilmoalor, faza kegidlori, amorflasma,
yenidon kristallasma, bark mohlulun pargalanmasi, termik destruksiya,
nizamlanma, nizamsizlagsma vo bu kimi miixtalif fiziki-kimyavi proseslor bas
vera bilir. Bu proseslor normal soraitdo sabit Kimyovi torkibo malik bark
cismlorin fiziki vo kimyavi xassolorinin kokiindon doyismoasinoe sobab olur.
Kristallografiyanin va kristallar fizikasinin problemlori igarisindo polimorfizm
xiisusi yer tutur, belo ki, bu proses zamani bir kristallografik qurulus pozulur vo
homin kristalin yerindo yeni modifikasiya kristalinin, tamamilo yeni kristal
qurulusa malik olan riigeymi yaranir. Bu halda birlogsmoanin kimyavi torkibinin
doyismomosino baxmayaraq, yeni yaranmis modifikasiyanin fiziki-mexaniki
xassolori ana kristalin xassalorindon tamamils farglonir. Bazi hallarda iso bu
proses daha miirokkob xarakter dasiyir. Yeni alinmis kristal qurulus bir fazadan
deyil, bir nego fazadan ibarat ola bilir.

Xiisusi soraitdo aparilan rentgenqurulus todqiqatlari xarici tosirlor
(temperatur, tozyiq, elektrik vo magnit saholorinin doyismosi, ionlasdirict
stialarin tosiri vo s.) altinda maddonin kristal qurulusu haqqinda osash
molumatlar oldos etmoays imkan verir. Polimorf ¢evrilmalarin stexiometrik va
geyri-stexiometrik torkiba malik kristallar tizorinds todgiq edilmosi daha ¢ox
elmi  vo praktik maraq kosb edir. Kristallarin yiiksok temperatur
modifikasiyalarinin varligi vo faza kegidlorinin mexanizmi masalalorinin tam
oyranilmasi yiiksoktemperatur rentgen metodu totbig edilmoadon miimkiin
deyildir. Miixtolif temperaturlarda rentgen difraksiyasi spektrlorinin alinmasi,
miixtalif Kristallografik komiyyatlorin, istilikdon genislonmoni Gyranmays
imkan verir. Bu mogsadlo vo kristalda qurulus doyisikliyini askar etmok tiiglin
otag temperaturundan arimo temperaturuna kimi Kkristal gofosin parametrlori
todqiq edilmisdir.

67



Y.I Alyev

Polimorf ¢evrilmo mexanizmini Gyronarkon qurulus haqqindaki
molumatlarla yanasi, hor modifikasiya ii¢lin termodinamik parametrlor
haqqinda molumatlarin da alinmasi vacibdir. Qeyri-soffaf kristallarda polimorf
¢evrilmo mexanizminin dyronilmoasi baximindan mis vo giimiis halkogenidlori
polimorf ¢evrilmoalarlo zangin olduglarindan, taqdim olunan dissertasiya isindo
todgigat obyekti olaraq mohz homin sistemlor gotiriilmiisdiir. Polimorf
cevrilmoalorin xarakterini miioyyon etmok iiciin kristal qofes parametrlorinin,
hocmin vo atom sixligmmin, homginin mdévcud modifikasiyalarin istidon
genislonmasinin temperaturdan asililiginin dagiq toyin edilmosi vacibdir. Bu
parametrlorin  dagiq toyin edilmasi homiso bork cisim fizikasinin aktual
problemlorindon olmusdur. Ciinki biitiin fiziki-mexaniki xassolor Kkristal
strukturunun stabilliyindon ¢ox asilidir. Bu istiqgamatds aparilan tadqigat islori
polimorf ¢evrilmalorin mexanizmi va kristal gofosin dinamikasi haqqinda genis
molumat slds etmoays imkan verir.

Xiisusi soraitdo aparilan rentgenstruktur todqiqatlar xarici qiivvalor
(temperatur, tozyiq, elektrik vo magnit sahslorinin doyismosi) sahasinds
maddoanin (tesirlor) haqqinda osasli molumatlar oldo etmays imkan verir.
Molumdur ki, tadgiq edilon maddodon hazirlanacaq hor hansi ¢eviricinin isci
oblastinin avvalcadan planlagsdirmaq ti¢iin hamin maddani xarici tasirlor altinda
oyronmak lazimdir. Bu mogsadlo aparilan tadqigatlar zamani qurulus
todgiqatlarindan alinmis naticalor on etibarli malumatlar hesab edilir. Ciinki,
atom soviyyslorindo alinmis qurulus moalumatlar: istonilon fiziki xassanin izah
edilmoasi zamani baza xarakteri dasiyir.

Yarimkegirici birlosmolor miiasir elektronikanin bir ¢ox sahalarindo
genis totbig edilon materiallardirlar. Halkegenidlor yarimkegirici xassalora
malik olan materiallar arasinda xiisusi yer tuturlar. Son zamanlarda bu
materiallarda topoloji izalyatorlugun askar edilmasi, onlara olan marag: daha da
artirmigdir. Ona goro do bubirlogmalorin ham qurulus todgiqatlarr, ham do
miixtolif fiziki xassoalorinin todgiqi yeni marhaloys kegmisdir. Miioyyon
edilmisdir ki, yalniz metal atomlarinin deyil, halkogen atomlarmin da qismon
ovoz edilmasi zamani yeni kristal qurulusa malik olan miixtalif torkiblor almaq
miimkiindiir. Kation-kation avazlomalori zamani alinmis yeni modifikasiyalarin
todqiqi zamani1 alinmig naticalor, golocokdo bu maddalordan istifads edilorok
yeni funksional materiallarin alinmasi tigiin ¢ox vacibdir.

2. Cuy 7sTe birlagsmasinda polimorf ¢evrilmalar

Moalumdur ki, mis atomlar1 ikivalentli halda tellur atomlar1 ilo birlagarak
CuTe birlogsmasini amolo gatirir. Bu birlosmonin kristal qurulusu Pmmn (59)
foza qruplu ortorombik simmetriyaya uygun golir [1]. Mis atomlar1 birvalentli
halda tellur atomlari ilo birlogsmasi zamani iso Cu,Te birlogsmasi amals galir. Bu
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birlosmonin kristal qurulusu bir qodor yiiksok simmetriyaya malik olur vo
P6/mmm (191) foza qgruplu heksaqonal simmetriyaya uygun golir [2]. Son
zamanlarda mis atomlariin doyiskon valentliyi ilo amalo gatirdiklori kristallar
daha ¢ox todqiq edilir. Bu baximdan CupzsTe birlosmasi halkogenid
yarimkecirici materiallar arasinda kristallofizikada on genis todqiq edilon
birlosmoalordon birina g¢evrilmisdir. Cuy7sTe kristallarinin belo bdyiik maraq
dogurmasiin sabablorindan biri do kifayst godor sado birlosmo olmasina
baxmayaraq, yiiksok simmetriya gostoricilorine malik olmasidir. Mis
atomlarinin bagqa metal atomlari ilo gisman avoz edilmasi ilo yeni torkiblorin
sintez etmok ticiin Cuy7s5Te birlosmasinin baza kimi gotiiriilmasi miimkiindiir.
Ona gora do bu birlosmonin kristal qurulusunun asasli sokilds todqiq edilmasi,
yiiksok temperaturun kristal qurulusa tosirinin Gyranilmasi ¢ox vacibdir. Bu
birlosmodo mis atomlarinin ham birvalentli ham do ikivalentli halda rabitalor
omolo gatirirlor. Moalumdur ki, valent doayiskonliyi birlosmalorin kristal
qurulugsuna tosir gostoran asas amillordon biridir. Ona géra do CupzsTe
birlosmoasinin  kristal  qurulusunun  todgiq  edilmosi,  kristallografik
parametrlorinin - miioyyonlosdirilmosi, yiiksok temperaturun tosiri ilo  bu
birlosmado bas veron qurulus c¢evrilmalorinin &yronilmasi bu istigamatds
aparilan elmi-todqiqat islorinin sonraki inkisafi {i¢lin ¢ox vacibdir.

Yiiksok temperaturlar oblastinda Cuy 75Te birlosmasinin kristal qurulusu
rentgen difraksiyasi metodu ilo hoyata kegirilmisdir. Bricmen metodu ilo Sintez
edilmis monokristal havongdostods azilorok ovuntu halina salinmis, sonra iso
rentgen difraksiyast metodu ilo todqiq edilmisdir. Tocriibalor CuKa siialanma,
L= 1.5418 A, Ni filter parametli DRON-3M rentgen difraktometrindo URVT-
2000 sistemi ilo 10 Pa vakuumda aparilmusdir. Rentgen difraksiyasi spektrlori
0.1° addimmu ilo A = £0.02° xatas1 ilo alinmisdir. Otaq temperaturunda alinmis
rentgen  difraksiyast ~ monzorasinin - analiz  edilmasi  naticasinds
miioyyonlosdirilmisdir ki, Cuy7sTe birlosmasinin kristal qurulusu bir fazadan
ibarotdir vo bu faza P-6m2 (187) foza qruplu heksaqonal sinqoniyali kristal
qurulusa uygun golir. Otaq temperaturunda 0 < 26 < 90° intervalinda 12
maksimum miisahida edilir. Bu maksimumlar: (0 0 2), (0 0 3), (0 0 4), (00 6),
(008),(009), (00 10), (0012), (00 14), (00 16), (00 18) vo (00 19)
miistovilorina uygun, Atom miistovilori arasindaki dng masafolorine nozaron
asagidaki diisturla elementar 6zoyin parametrlorinin giymatlori hesablanmigdir:

1 4 h2+hk+k? (12

z=3 () (1)
(1) diisturuna nazaran elementar 6zayin parametrlorinin giymatlori: a = b = 4.17
A vo ¢ =21.65 A toyin edilmisdir [6,7]. Kristal qurulusda elementar 6zoyin
tinlorindo mis atomlar1 dayanilrlar. Tellur atomlar1 iso kristal gofasin hacmi
boyunca mis atomlart ilo kovalent rabitolor omalo gatirirlor. Malumdur ki, CuTe
vo CuyTe birlosmoalorinds sabit valentlik gostormayino baxmayaraq, CuyzsTe
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birlosmasina daxil olan mis atomlar1 ham birvalentli ham doa ikivalentli halda
daxil olurlar. Birvalentli halda daxil olan mis atomlarinin say1r daha c¢ox
olduguna gora, tellur atomlar1 asasan iki mis atomu ils rabitalor amalo gotirirlor.
Valent doyisikliyi yalniz atomlarin oamalo gatirdiklori rabitslorinin sayma deyil,
hom do atomlararasi rabitolorin uzunluglarina 6z tosirini gostorir. Ciinki
birvalentli vo ikivalentli halda mis atomlarinin ion radiuslart miixtalif olurlar

[8].

Otaq temperaturunda alinmis Cuy 75 Te birlosmasinin rentgen difraksiyasi
spektrindo miisahido edilmis 12 difraksiya refleksi yiiksok temperaturlar
oblastinda da movcud olmus vo T < 593 K temperatura godor miisahido
edilmisdir. T = 593 K temperaturda alinmig difraksiya monzarasinds ciddi
dayisikliklor miisahido edilmis, 12 difraksiya refleksindon yalniz 7-i miisahido
edilmigdir. Bu reflekslor: (0 0 2), (0 0 4), (006), (00 8), (00 12), (00 16) vo
(0 0 18) miistovilorine uygun golirlor. Miioyyan edilmisdir ki, alinmis yeni
fazanin kristal qurulusu da P-6m2 (187) foza qruplu heksaqgonal singoniyaya
uygun golir. hkl atom miistavilari arasindaki dy masafalarine asasen (2) diisturu
ilo elementar 6zayin parametrlorinin giymotlori hesablanmis: a = b = 8.406 A,
c=10.922 A qiymatlori toyin edilmisdir.

T = 620 K temperaturda difraksiya monzarasindo heksaqonal fazaya
uygun golon reflekslordon yalniz 3-ii miisahido edilmisdir. Bu reflekslar: (0 0
6), (0 0 12) vo (0 0 18) atom miistovilorina uygun golir. Miioyyon edilmisdir ki,
bu yeni fazanin kristal qurulusu da P-6m2 (187) foza gruplu heksaqonal
sinqoniyaya uygun golir. Bu miistoviloro nozoron (2) diisturu ilo elementar
ozayin parametrlorinin giymotlori hesablanmis: a = b = 4.2402 A, ¢ = 7.3440 A
giymatlori toyin edilmigdir. T = 620 K temperaturda difraksiya monzarasindo
yeni bir refleks do miisahido edilmisdir ki, bu refleks Cuy75Te birlosmasinda
movcud olan yiiksok simmetriyali Fm-3m foza gruplu kubik sinqoniyaya uygun
golon (111) miistovisidir. Bu miistoviya nozaron asagidaki diisturla elementar

0zayin parametrlorinin giymotlori hesablanmisdir:
1 _ hPHkP+12 ?)
d2 a2
(2) diisturuna nozoron elementar 6zoyin parametrlorinin giymatlori:
a="b=rc=6091 A toyin edilmisdir. CuyssTe birlosmasinin difraksiya
monzorasindon goriinlirki, T < 698 K oblastinda yiiksok temperaturlarda
heksaqonal kristal qurulusa uygun golon faza tamamilo yox olmus vo yalniz
yiikksok simmetriyali kubik faza miisahido edilmisdir. Yiiksok temperaturlar
oblastinda CujzsTe birlogmosinin  elementar  6zayinin  parametrlorinin
giymatlari: gofas parametrlori, simmetriyasi, foza gqrupu va sixliginin qiymatlori
cadval 1-do verilmisdir.
Cuy 75Te kristalinda temperaturun tasiri ilo bas veran doyisikliklari izah
etmok vo kristallografik parametrlorin temperaturdan asili olaraq doyismo
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mexanizmini miioyyanlosdirmak mogsadilo gofas parametrlorinin temperatur
asililiglart analiz edilmisdir. Cadval 1-don goriindiiyii kimi, temperaturun
giymati artdiqca Cuy 7sTe birlosmoasinin kristallarinda istilikdon genislonma bas
vermisdir. Buna uygun olaraq qofas parametrlorinin giymatlorinds do artma
miigahido edilmigdir. Goriindiiyi kimi 293 K < T < 863 K temperatur
intervalinda qofos parametrlorinin giymatlorinds oasasli doaracads doyisiklik
miigsahido edilmisdir. 293 K < T < 673 K temperatur intervalinda heksaqonal
fazada qgofos parametrlorindo: A4a = 0.065 A vo 4c=0.337 A, 653 K< T < 863
K temperatur intervalinda kubik fazada iso qofos parametrlorinds: 4a = 0.021 A
godor artma miisahido edilmisdir. Qoafas parametrlorinds bas artmadan goériiniir
ki, kubik simmetriyali fazada qofos parametrlorinin giymatlorinds heksagonal
simmetriyali fazada qofos parametrlorina nozoron daha azdoyismo bas
vermisdir. Bu onunla oslagodardir ki, har bir sistem yiiksok simmetriyali kristal
qurulusda daha dayanigli olur. Cuj7sTe halkogenid yarimkegiricisinin
kristallarinda istilikdon genislonma sixligin verilmis giymatlorindo daha aydin
sokildo miisahido edilmisdir. 293 K < T < 673 K temperatur intervalinda
sixhgin qiymoti: p = 7.259 g/sm>-dan p = 7.017 g/sm*-dok azalmisdir
(dp = 0.242 g/sm?). 723 K < T < 863 K temperatur intervalinda sixhigin qiymaoti:
p = 6.993 g/sm®-dan p = 6.945 g/sm®-dok azalmusdir (dp = 0. 048 g/sm®) [7].
Sixligin qiymetindo goriindiiyli kimi heksaqonal simmetriyada anomaliya
miisahido edilmigdir. 293 K < T < 673 K temperatur intervalinda qofos
parametrlorinin  temperatur  asililiglarinda  goriindiiyii  kimi  heksaqonal
simmetriya daxilinds bir ne¢o dofo doyisikliklor miisahido edilmisdir. Kubik
fazada iso anomaliya yox olmusdur. Istilikdon genislonmo bas verdikco sixligin
giymatinds do azalma miisahido edilmisdir.

Cadval 1. Yiiksok temperaturlar oblastinda Cuy 75Te birlagmasinin
kristallografik parametrlori

Temperatur, K Faza Qofas parametrlari z Sixhq,
a, A b, A q/sm®

293 Heksagonal, P-6m2 4.175 21.695 6 7.259
373 Heksaqonal, P-6m2 4.185 21.745 6 7.210
473 Heksaqonal, P-6m2 4.194 21.794 6 7.161
573 Heksagonal, P-6m2 4.204 21.843 6 7.113
673 Heksaqonal, P-6m2 4.240 22.032 6 7.017
653 Kubik, Fm-3m 6.090 - 4 6.931
723 Kubik, Fm-3m 6.097 - 4 6.993
793 Kubik, Fm-3m 6.104 - 4 6.969
863 Kubik, Fm-3m 6.111 - 4 6.945
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Kristallografiyadan molumdur ki, istidon genislonmo omsali kristal
qurulusa malik olan materiallarda bas veran doyisikliyi xarakterizo etmak ti¢iin
on uygun fiziki kemiyyatdir. Ona gora do Cuy 75 Te birlosmasinin kristallar ti¢iin
do heksagonal vo kubik fazalar dglin istilikdon genislonmo omsallar
hesablanmigdir. Istidon genislonma omsallarinin hesablanmasi zamani qofos
parametrlorinin  codval 2-do verilmis qiymotlorindon istifade edilmisdir.
Hesablamalar gostormisdir ki, temperaturun qiymoti A7 godor artdigi zaman
gofas parametrlarinin giymatlorindods artma bas verir vo gofos parametrlorinin
alinmig yeni qiymotlori: a’' = a(l1+ ay-AT), b’ =b(1+ a,AT) vac' =
c(1+ a3 -AT) kimi toyin edilir. Burada gofas parametrlorinin o istilikdon
genislonmo omsali (xatti genislonmo amsali) adlanir vo asagidaki sakilds toyin
olunur:

a'-a b'-b c'-c
a(T,~Ty)’ @2 = b-(T,~Ty)’ = c(T2=Ty) (3)

Hocmi genislonma amsali isa bu parametrlorin comindan ibarat olur:
B = a, + a, + a. istidon genislonmo omsallarinin xatasi o iigiin £0.003 (107
K™, p iciin iso £0.005 (10° K™) giymatlori intervalinda olur. [100], [010],
[001] mistavilori (apioo=ap107) Uzra Vo hocmi genislonms omsallarinin
giymatlori cadval 2-do verilmisdir.

a1=

Cadval 2. Heksagonal va kubik fazalarda Cuy 75Te birlasmasinin istilikdan
geniglonma amsallar (10° K™

T,K a[100] afoo1] a B
293-373 28.44 28.40 28.43 84.78
293-473 25.28 25.27 25.27 75.83
293-573 24.29 24.30 24.30 79.88
293-673 40.84 40.85 40.85 122.53
653-723 16.42 16.42 49.26
653-793 16.42 16.42 49.26
653-863 16.42 1642 49.26

Istidon genislonmo omsallarmin codval 2-do verilmis qgiymotlorindan
goriiniir ki, heksaqonal simmetriyada CujzsTe  birlosmoasinin - gofos
parametrlarinin giymotlorinde vo hacminds daha ¢ox genislonmo bas verir.
Kubik simmetriyada iso heksagonal simmetriya ilo miiqaisods kristallar 6zlorini
daha dayaniqli sistem kimi aparir. Bu effekt kristallografik baximdan da diizgiin
gobul edilir. Ciinki kubik sinqoniya heksaqonal sinqoniyaya nozoron daha
yiikksok simmetriya hesab edilir. Ona géro do yiiksok simmetriyada kristallar
daha dayaniqli qurulusa malik olmalidirlar. Heksaqonal simmetriyaya malik
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fazada miixtolif temperatur intervallari secilorkon istidon genislonma
omsallarinin qiymatlorinds forgli giymotlor alinmigsdir. Kubik simmetriyaya
malik fazada iso temperatur intervalinin segilmasindon asili olmayaraq istonilon
intervalda istidon genislonmo omsallar1 {igiin eyni giymot alinmisdir: a =
16.42:10° K, g = 49.26:10° K™ Bu fakt, yiiksok simmetriyada kristal
qurulusun daha dayanigli olmasini bir daha tosdiq etmisdir.

3. Yiiksak temperaturlarda Cu; 7Cdo s Te birlasmasinds polimorf
cevrilmoalor

Cuy75Te halkogenid yarimkegirici birlosmasinin yiiksok temperaturlar
oblastinda aparilmis rentgen qurulus todqiqatlari géstormisdir ki, bu birlogsmo
yiikksok simmetriyaya malik heksaqonal qurulusda kristallagir. Temperaturun
giymati artdiqca heksaqonal-kubik qurulusfaza kegidi bas verir ki, yeni alinmig
fazanin kristal qurulusu daha yiiksok simmetriyaya malik olur. Simmetriyanin
yiiksalmasi naticosinds yeni alinmis faza daha dayaniql kristal qurulusa malik
olur. Bu effekt, qofos parametrlorinin temperatur asililiglarinda vo istidon
genislonma omsallarinin giymotlorinds do 6ziinii gdstarir. Bu birlogsmanin
kristal qurulusuna kation-kation avazlomalarinin tasirini 6yronmak magsadi ilo
Cu17CdposTe birlosmasi sintez edilmis, yiiksok temperaturlar oblastinda onun
kristal qurulusu vo faza kegidlori todqiq edilmisdir.

Otaq temperaturunda alinmis rentgen difraksiyasi monzarasinin analiz
edilmasi  naticasindo miioyyanlosdirilmisdir ki, Cu;7CdogsTe birlosmasinin
kristal qurulusu ti¢ fazadan ibarstdir. Bu fazalar Pnma (62) foza qruplu
ortorombik sinqoniyali, P6/mmm (191) foza qruplu heksaqonal sinqoniyali vo
Fm3m (225) foza qruplu kubik sinqoniyali kristal quruluslara uygun golir. Otaq
temperaturunda 10 < 26 < 70° intervalinda 12 maksimum miisahids edilir. Bu
maksimumlar ortorombik fazaya uygun: (0 0 8), (2 12),(009),(00 10), (00
14), (3 2 6), (0 0 15), heksaqonal fazaya uygun: (3 1 1), (0 0 12) vo kubik
fazaya uygun: (3 0 0), (3 2 1) miistovilorino uygun golir. Bu miistoviloro
nozoron elementar ozayin parametrlorinin  giymatlori  toyin edilmisdir.
Ortorombik fazanin qoafos parametrlori asagidaki diisturla hesablanmisdir:

1 2 (K, (1)\?

z=) +G) +0) “)
Heksaqonal fazanin qofos parametrlori (1), kubik fazanin parametrlori iss (2)
diisturlart ilo hesablanmlsdir. Miioyyon edilmisdir ki, normal soraitdo
ortorombik fazanin qofos parametrlori: a = 7.329 A, b = 22.238 A, ¢ = 36.342
A, heksaqonal fazanin qofos parametrlori: a=b =8.335 A, ¢ =21.654 A, kubik
fazanin qofos parametrlori: a =b = ¢ =5.980 A giymotlorino malikdir.

Otaq temperaturunda alinmig rentgen difraksiyas1 spektrindo miisahido
edilmis hor ii¢ faza T ~ 850 K temperatura godor miisahido edilmisdir. Lakin
temperaturun  giymati  artdiqgca bozi  difraksiya maksimumlart miisahido
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edilmomisdir ki, bu da temperaturun tosiri ilo kristal qurulusda atomlarin
rogslorinin artmasi naticasinds rentgen difraksiyasinda alinmis xotalar ilo izah
edilmisdir. T = 573 K temperatur alinmis rentgen difraksiyast moanzorasinds 7
maksimum miisahido edilmisdir. Bu maksimumlar ortorombik fazaya uygun:
(0 0 3), (0 0 5), heksaqonal fazaya uygun: (2 0 3), (0 0 4) vo kubik fazaya uygun:
(300),(311), (32 1) miistavilorina uygun galir. T = 673 K temperatur alinmis
rentgen difraksiyast monzorasinds 10 maksimum miisahido edilmisdir. Bu
maksimumlar ortorombik fazaya uygun: (0 0 8), (009), (0 0 10), (0 0 14), (3 2 6),
(0 0 15), heksaqonal fazaya uygun: (31 1), (0 0 12) vo kubik fazaya uygun: (3 0 0),
(3 1 1) mistovilorino uygun golir. T = 773 K temperatur alinmis rentgen
difraksiyas1t monzorasinds 8 maksimum miisahido edilmisdir. Bu maksimumlar
ortorombik fazaya uygun: (0 0 4), (0 0 5), (0 0 1), (3 2 3), heksaqonal fazaya
uygun: (3 1 0), (0 0 12) vo kubik fazaya uygun: (3 0 0), (3 1 1) miistavilorina uygun
golir. T = 873 K temperatur alinmis rentgen difraksiyasi monzorasinds 8
maksimum miisahido edilmigdir. Bu maksimumlar ortorombik fazaya uygun:
(004),(005),(00 1), (32 3), heksaqonal fazaya uygun: (3 1 0), (0 0 12) vo kubik
fazaya uygun: (3 0 0), (3 1 1) miistavilorino uygun galir. T = 850 K temperaturda
qurulus faza kecidi bas vermisdir. T = 873 K temperatur alinmis rentgen
difraksiyas1t moanzarasinds 2 maksimum miisahido edilmisdir ki, bu maksimumlar:
(300), (31 1) kubik fazaya uygun golir. Heksagonal vo ortorombik fazalar iso
tamamils yox olurlar. Miiayyan edilmisdir ki, bu yeni fazanin kristal qurulusu da
Fm-3m (225) foza qruplu kubik sinqoniyaya uygun golir. Atomlararasi miistovilora
nozoron (2) diisturu ilo elementar 6zoyin parametrlorinin giymotlori hesablanmus:
a=b=c=6.092 A giymatlori toyin edilmisdir.

Yiiksok temperaturlar oblastinda Cuy;CdgosTe birlogsmasinin elementar
ozayinin parametrlorinin - giymotlori codval 3-do verilmisdir. Qiymotlordan
gorlindiiyii kimi temperaturun giymoti artdiqca ortorombik, heksaqonal va kubik
sinqoniyali fazalar miigsahido edilmisdir. Faza kegidindon sonra iss yalniz yiiksok
simmetriyaya malik olan kubik faza miisahido edilmisdir. Kubik faza
formalagdiqca heksaqonal vo ortorombik sinqoniyali fazalar tamamilo YyOX
olmusdur.

Cuy7CdpgsTe birlogmasinin kristal qurulusunda yiiksok temperaturun tasiri
ilo bas veran proseslori izah etmok mogsadilo Cuy7sTe birlosmasinds oldugu kimi
gofos parametrlorinin temperatur asililiglart analiz edilmisdir. Termodinamikadan
molumdur ki, kristallarin temperaturu artdigca sistemin daxili enerjisinin artmasi
hesabina atomlararasi rabitolordo genislonmo bas verir. Temperaturun qiymaoti
artdigca Cuy7CdggsTe birlosmasinds istidon genislonmo bas vermisdir. Qafas
parametrlorinin giymatlorinds vo bunun naticasinds elementar 6zayin hacminda
artma miisahido edilmisdir. Yiiksok temperaturlar oblastinda gofos parametrlorinin
Vo digor kristallografik parametrlorin giymatlori codval 3-do  verilmisdir.
Gorilindiiyii kimi 293 K < T <873 K temperatur intervalinda qofos parametrlorinin

74



Cuy 75Te OSASINDA ALINMIS HALKOGENIDLORDO POLIMORF CEVRILMOLOR

Cadval 3. Yiiksok temperaturlar oblastinda Cuy 7CdggsTe birlagmasinin
kristallografik parametrlori

Temperatur, Faza Qofas parametrlari z Sixhq,

K /sm®
ax | 0.A | & a

Ortorombik, 7.329 22.238 36.342 104 7.028
293 Pnma

Heksaqonal, 8.335 21.654 24 7.374
P6/mmm
Kubik, Fm-3m 5.980 4 7.434

Ortorombik, 7.342 22.217 36.420 104 7.003
373 Pnma

Heksaqonal, 8.347 21.691 24 7.341
P6/mmm
Kubik, Fm-3m 5.876 4 7.459

Ortorombik, 7.361 22.361 36.229 104 6.982
473 Pnma

Heksaqonal, 8.363 21.723 24 7.312
P6/mmm
Kubik, Fm-3m 5.999 4 7.418

Ortorombik, 7.364 22.361 36.495 104 6.927
573 Pnma

Heksaqonal, 8.269 21.756 24 7.121
P6/mmm
Kubik, Fm-3m 6.011 4 7.373

Ortorombik, 7.378 22.417 36.686 104 6.861
673 Pnma

Heksaqonal, 8.381 21.806 24 7.243
P6/mmm
Kubik, Fm-3m 6.029 4 7.306

Ortorombik, 7.388 [22.530 36.986 104 6.762
773 Pnma

Heksaqonal, 8.404 10.947 24 6.213
P6/mmm
Kubik, Fm-3m 6.043 4 7.255
873 Kubik, Fm-3m 6.092 4 7.081
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giymatlorinds asasli doracads doyisiklik miisahido edilmisdir. 293 K < T <773 K
temperatur intervalinda ortorombik fazada qofos parametrlorinds: Aa = 0.059 A, Ab
=0.292 A vo 4c = 0.644 A, heksaqonal fazada qofos parametrlorinda: 4a = 0.069
A vo 4c = 0.876 A, kubik fazada qofos parametrlorinds ise: A4a = 0.063 A artma
miisahids edilmisdir. Cu; 7CdogsTe birlosmosinin kristallarinda istidon genislonmo
sixhigin verilmis giymotlorinds daha aydin sokildo miisahido edilmisdir. 293 K <T
< 863 K temperatur intervalinda sixligin giymoti ortorombik fazada: p = 7.028
g/sm*-dan p = 6.762 g/sm>-dok, heksagonal fazada: p = 7.374 g/sm>-dan p = 6.213
q/sm*-dok, kubik fazada isa: p = 7.434 g/sm>-dan p = 7.275 g/sm>-dok azalmusdir.

Molumdur ki, istidon genislonmo omsali kristal qurulusa malik olan
materiallarda bas veran doyisikliyi xarakterizo etmok {iglin an uygun fiziki
komiyyatdir. Ona gora do Cuy7CdoosTe birlosmasinin kristallarinda miixtalif
fazalara istiliyin tosirinin Gyronilmasi mogsadilo ortorombik, heksagonal va
kubik fazalar {i¢iin istilikdon genislonma omsallar1 hesablanmisdir.

Istidon genislonmo  omsallarinin  hesablanmas1  zamani  gofos
parametrlorinin  cadval 3-do verilmis qiymatlorindon istifade edilmisdir.
Omsallarinin hesablanmasi zamani (3) diisturlarindan istifade edilmis, a4, a4,
@, Vo 8 omsallart toyin edilmisdir. [100], [010], [001] mistavilori {izra Vo
hocmi genislonma amsallarinin qiymatlori codval 4-da verilmisdir.

Istidon genislonmo omsallarmin codvel 4-do verilmis qiymotlorinden
gorliniir ki, ortorombik sinqoniyaya malik fazada Cuj7CdggsTe birlogsmasinin
gofas parametrlorinin giymaotlorinde vo hacminds daha gox genislonma bas
vermigdir. Heksaqonal fazada bu sistem ortorombik fazaya nozoron daha
dayanigli olmusdur. Kubik simmetriyada iso kristallar 6zlorini daha dayanigli
sistem kimi aparmigdir. Ona goro do Kkubik fazada istilikdon genislonmo
omsallarinda digor fazalara nisbaton az doyisiklik miisahido edilmisdir. Bu
effekt hom kristallografik hom do termodinamik baximdan diizgiin qobul edilir.
Ciinki kubik sinqoniya heksaqonal simmetriyaya nozoron daha yiiksok
simmetriya hesab edilir. Cu;;CdogsTe birlosmasinds on asagi simmetriya iso
ortorombik faza olmusdur. Cadval 4-do verilmis qiymotlordon goriiniir ki,
ortorombik, heksagonal vo kubik fazalarda miixtalif temperatur intervallari
segilorkon istidon geniglonmo omsallarinin giymatlorinds forgli giymotlor alinir.

Cadval 4. Ortorombik, heksagonal va kubik fazalarda Cu, ;CdgesTe birlagmasinin
istilikdon genislonma amsallart (10° K™)

T, K a[100] a[010] a[001] a B
290-373 28.44 -11.65 25.92 14.24 42.71
290-473 23.34 30.10 -16.96 12.16 36.48
290-573 16.83 19.46 14.89 17.06 51.18
290-673 17.42 20.97 24.74 21.04 63.13
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290-773 16.67 27.19 36.70 26.85 80.56
290-373 25.44 19.97 23.62 70.85
290-473 15.60 21.30 17.50 52.50
290-573 19.42 18.60 19.15 57.44
290-673 21.90 18.65 20.82 62.45
650-773 21.71 20.09 21.17 63.51
290-373 17.73 17.73 53.19
290-473 18.01 18.01 54.03
290-573 18.91 18.91 56.73
290-673 21.97 21.97 65.91
650-773 21.27 22.27 68.18

4. Yiiksak temperaturlarda Cu; 7ZngosTe birloasmasinda polimorf
cevrilmalor

Cup7sTe vo Cup;CdoosTe halkogenid yarimkegiriclorinin  rentgen
difraksiyasi todqiqatlar1 gostormisdir ki, Cu atomlarmin hotta kigik
konsentrasiyada Cd atomlar ilo ovoz edilmosi zamani kristal qurulusda ciddi
doyisikliklor miisahido edilir. Kristal qurulusdaki bu forq, Cu vo Cd metal
atomlarinin ion radiuslar1 arasindaki forq ilo izah edilir. Cu vo Cd atomlari
birlosmoalordo kovalent rabitolor amala gotirarkon hom birvalentli, hom do
ikivalentli ola bilirlor. Cu atomlar1 birvalentli oldugu halda ion radiusu Rey+ =
0.95 A, ikivalentli halda Rcy+2 = 0.75 A, Cd atomlarmin iso birvalentli oldugu
halda ion radiusu Reg+1 = 1.16 A, ikivalentli halda iso Rcg+2 = 0.90 A olur [8].
Goriindiiyii kimi Cu vo Cd metallarinin ion radiuslart arasindaki forq kifayot
godor bdyiik (4R = 2 A) olur. Bu forq hotta kigik konsentrasiyada ovazlomalor
zamani da kristal qurulugsda miixtoliflik yaratmigdir. Ciinki, ion radiuslarinda
yaranmig forq atomlararasi rabitolorin uzunluglarina cidditosir gopstarir.

fon radiuslar1 fargli olan metal atomlar: ilo Kation-kation avazlomolori
zamani Cuj7sTe halkogenid yarimkegiricisindo bas veron doyisikliklori
dogiglosdirmok mogsadi ilo Cu — Zn gismon avozlomalari ilo Cuy7ZngesTe
torkibi sintez edilmis, alinmis niimunanin Bricmen metodu ilo monokristali
yetisdirilmisdir. Cuy7ZngesTe birlosmasinin  kristal qurulusu vo yiiksok
temperaturlar oblastinda qurulus g¢evrilmolori rentgen difraksiyast metodu ilo
todqiq edilmisdir. Alinmis kristallografikparametrlor analiz edilmis, yiiksok
temperaturlarin tasiri ilo Cuj7ZngosTe birlosmasinin gofos parametrlorinin
doyisma mexanizmi miisyyonedilmisdir. Cujy7ZngoesTe birlosmasinin Kristal
qurulusunu tadqiq etmok, Cuy 7sTe birlosmasinds kation-kation avazlomalarini
dogiglesdirmok mogsadi ilo  yiiksok temperaturlar oblastinda rentgen
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difraksiyas1 metodu ilo qurulus todqiqatlar aparilmisdir. Cu atomlarinin gisman
Zn atomlar1 ilo ovozlomolori zamanmi qurulusda bas veran doyisikliklor
aragdirtlmisdir.

Otaq temperaturunda alinmis rentgen difraksiyasi monzorasinin analiz
edilmasi naticasinde miioyyanlosdirilmisdir ki, Cuj7ZngosTe birlosmasinin
kristal qurulusu iki miixtalif fazadan ibaratdir. Bu fazalar Pnma (62) faza gruplu
ortorombik sinqoniyali vo P3ml (156) foza qruplu heksaqonal sinqoniyali
kristal quruluslara uygun golir. Sokil 2.6-da verilmis rentgen difraksiyasi
spektrindan goriindiiyli kimi, otaq temperaturunda 0 < 26 < 70° intervalinda 14
maksimum miisahido edilmisdir. Bu maksimumlar ortorombik fazaya uygun: (2
54),(270),(0104),(288),(11010),(384),(475),(530), (4810)vo
heksaqonal fazaya uygun: (0 0 8), (0 0 9), (0 0 10), (0 12 20), (0 0 15)
miistovilorina uygun golir.

Atom miistavilori arasmdaki dpq masafalora nazaron ortorombik va
heksaqonal fazalar Giglin elementar 6zayin parametrlorinin giymatlori toyin
edilmisdir. Heksaqonal fazanin qofos parametrlori (1), ortorombik fazanin qofos
parametrlori iso (4) disturlart ilo hesablanmisdir. Mioayyan edilmisdir ki,
normal soraitdo ortorombik fazanin qofos parametrlori: a =7.338 A, b = 22.195
A, ¢ =35.986 A, heksaqonal fazanin qofos parametrloriiso: a=b=4.156 A, ¢ =
21.593 A giymotlorina malikdir.

Otaq temperaturunda alinmig rentgen difraksiyasi spektrindo miisahido
edilmis ortorombik vo heksaqonal fazalar T =~ 800 K temperatura qodor
misahido edilmisdir. Temperaturun qiymoti yiiksaldikco bazi difraksiya
maksimumlar1 miisahido edilmamisdir ki, bu da temperaturun tosiri ilo Kristal
qurulusda atomlarin rogslorinin artmasi noticosindo rentgen difraksiyasinda
alinmis xotalar ilo izah edilmisdir. T > 800 K temperaturaturlar oblastinda isa
daha yiiksok simmetriyali1 bir fazali kristal qurulusa faza keg¢idi bas vermisdir.

T = 593 K temperatur alinmis rentgen difraksiyasi monzorasinds do 14
maksimum miisahido edilmisdir. Bu maksimumlar da otaq temperaturunda
alinmig rentgen difraksiyast spektrlorindo oldugu kimi ortorombik fazaya
uygun: (254),(270),(0104),(288),(11010),(384),(475),(530),(48
10) va heksaqonal fazaya uygun: (0 0 8), (0 0 9), (0 0 10), (0 12 20), (0 0 15)
mistovilori kimi interpretasiya edilmisdir. T = 723 K temperatur alinmis
rentgen difraksiyasi monzorasindo 9 maksimum miisahido edilmisdir. Bu
maksimumlar da otaq temperaturunda alinmis rentgen difraksiyasi spektrlarinds
oldugu kimi ortorombik fazaya uygun: (2 5 4), (0 10 4), (2 8 8), (1 10 10), (3 8
4), (4 7 5) va heksaqonal fazaya uygun: (0 0 8), (0 0 10), (0 12 20) miistovilari
kimi interpretasiya edilmisdir. T = 823 K temperatur alinmis rentgen
difraksiyasi manzarasinds 1 maksimum miisahids edilmisdir. Bu maksimum (3
1 2) miistovisine uygun golir. Heksagonal vo ortorombik fazalar ise tamamilo
yox olurlar. Miiayyan edilmisdir ki, bu yeni fazanin kristal qurulusu da Fm-3m
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(225) foza qruplu kubik sinqoniyaya uygun golir. Atomlararasi miistavilora
nozoron (2) disturu ilo elementar O6zoyin parametrlorinin  giymotlori
hesablanmis: a = b = ¢ = 6.066 A giymotlori toyin edilmisdir.

Yiiksok temperaturlar oblastinda Cuj7ZnggsTe birlosmasinin elementar
6zayinin parametrlori cadval 5-do verilmisdir. Asililiglardan goriindiiyii kimi
temperaturun giymaoti artdigca ortorombik vo heksagqonal sinqoniyali fazalar
miisahido edilmisdir. Faza kecidindon sonra iss yalniz yiiksok simmetriyaya
malik olan kubik faza miisahido edilmisdir. Kubik faza formalasdiqda
heksagonal vo ortorombik sinqoniyali fazalar tamamils yox olmusdur.

Cuy7ZngosTe  birlosmasinin ~ kristal — qurulusunun  rentgenografik
todgiqatlar1 gostormigdir ki,bu birlosmonin kristal qurulusu Cuj7sTe Vo
Cu17CdoosTe birlosmolorinin kristal quruluslarindan farglonir. Bu onunla
olagodardor ki, sink metalinin birvalentli vo ikivalentli oldugu hallarda ion
radiusu mis vo kadmium metallarindan forglidir. Zn atomlar1 birvalentli oldugu
halda ion radiusu Rzh+1 = 0.97 A, ikivalentli halda Rzn+2 = 0.76 A olur [8].
Goriindiiyli kimi Cu vo Zn metallarinin ion radiuslar1 arasindaki forq ¢ox yaxin
olur (4R = 0.01 A). Ona géro do Cu atomlarmin gqismon (kicik
konsentrasiyalarda) Zn atomlart ilo ovazlomalor zamani Cd atomlan ilo
avazlomoalara nazaran daha az doyisikliklor miisahido edilmisdir. Normal soritdo
Cuy 75 Te birlosmasinin kristal qurulusu bir fazali (heksaqonal) oldugu halda,
Cu17ZnggsTe birlosmasi iki fazali (heksaqonal va ortorombik), Cu;7CdgosTe
birlogsmasi iso ti¢ fazali (heksaqonal, ortorombik vo kubik) olur. Goriindiiyii
kimi, kation-kation ovozlomolori zamami metal atomlarinin ion radiuslar
arasindaki forq boyiidiikco torkibin kristal qurulusu daha miirokkob xarakter
dasiyir. Yiiksok temperaturun tosiri ilo bu torkiblorin hor biri yiiksok
simmetriyali kubik fazaya kegir.

Cuy7ZnggsTe birlosmosinin kristal qurulusuna yiiksok temperaturun
tosirini todqgiq etmok vo bu birlosmads bas veran termik proseslori 6yronmok
mogsadilo CuyzsTe vo Cup;CdogsTe birlosmalorinds oldugu kimi qgofos
parametrlorinin temperatur asililiqlart analiz edilmigdir. Kristal qurulusa malik
olan bork cisimlorin termodinamikasindan molumdur ki, kristallarin
temperaturu artdiqca sistemin daxili enerjisinin artmasi hesabina hocmi
genislonma bas verir. Bu genigslonma atomlarin ragslorinin  amplitudunun
artmas1 zamani atomlararasi rabitalorin uzunluglarinin artmasi hesabina bas
verir. Codva 5-don goriindiiyii kimi, temperaturun qiymati artdiqgca Cuy 7ZngsTe
birlosmoasinda gofos parametrlorinin istilikdon genislonmasi bas vermisdir.
Elementar 6zoyin parametrlorinin giymotlorinin artmasi zamani elementar
6zayin haocminds do artma miisahido edilmisdir. Codval 5-don goriindiiyii kimi
293 K < T < 1073 K temperatur intervalinda qofas parametrlorinin
giymatlorinds asasli doracods doyisiklik miisahido edilmisdir. 293 K < T < 773
K temperatur intervalinda ortorombik fazada qofos parametrlorinda: 4a = 0.053
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A, 4b=0.219 A vo 4c=0.266 A, heksaqonal fazada qofas parametrlarinds iso:
da = 0.030 A vo Ac = 0.159 A artma miisahide edilmisdir. Bir fazali kubik
simmetriyaya qurulus faza kecidi bagverdikden sonra 783 K < T < 1073 K
temperatur intervalinda qofos parametrlorindo: 4a = 0.047 A artma miisahido

edilmigdir.

Cadval 5. Yiiksaok temperaturlar oblastinda Cuy7ZngosTe birlagmasinin kristallografik

parametrlori

Temperatur, Faza Qafas parametrlari z Sixhq,
K a/sm®
a, A b, A c, A

293 Ortorombik, 7.338 22.195 35.986 104 7.033
Pnma

Heksaqonal, 4.156 21.593 6 7.364
P3m1

373 Ortorombik, 7.343 22.200 36.007 104 7.023
Pnma

Heksaqonal, 4.158 21.607 6 7.353
P3m1

473 Ortorombik, 7.343 22.200 36.004 104 7.016
Pnma

Heksaqonal, 4.163 21.628 6 7.329
P3ml

573 Ortorombik, 7.356 22.244 36.074 104 6.984
Pnma

Heksaqonal, 4.165 21.651 6 7.310
P3ml

673 Ortorombik, 7.362 22.364 36.184 104 6.920
Pnma

Heksaqonal, 4.178 21.704 6 7.248
P3ml

773 Ortorombik, 7.391 | 22414 36.252 104 6.864
Pnma

Heksaqonal, 4.186 21.752 6 7.205
P3ml

873 Kubik, Fm-3m 6.066 4 7.041

973 Kubik, Fm-3m 6.089 4 7.022

1073 Kubik, Fm-3m 6.113 4 6.940

Cuy7ZngpsTe birlosmasinin kristallarinda istilikdon genislonma sixligin
verilmis giymatlorindo daha aydin sokildo miisahido edilmisdir. 293 K < T <
773 K temperatur intervalinda sixligin qiymoti ortorombik fazada: p = 7.033
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g/sm>-dan p = 6.864 g/sm>-dok, heksagonal fazada iss: p = 7.364 g/sm*-dan p =
7.205 g/sm>-dok azalmigdir. Faza kegidindon sonra iso (kubik fazada):

p = 7.041 g/sm®-dan p = 6.940 g/sm*-dok azalmusdir.

Heksaqonal vo ortorombik fazalardan ibarat olan iki fazali sistemds Vo
kubik fazadan ibarot sistemds Cu;7ZngosTe birlosmasinin  kristallografik
parametrlorinin temperaturdan asili olaraq doyismo mexanizmlorino baxsaq
goriirik ki, yiiksok simmetriyali fazada CujzZngesTe birlogsmasinin kristal
qurulusu daha dayanigl olur. Istor gofos parametrlorinin giymatlorindo, istorso
sixligin giymatlorinds yiiksok simmetriyali kubik fazada daha az doyismo
miisahido edilmisdir.

Cuy7ZngosTe  birlosmasindo  yiiksok  temperaturlarda bas  veran
dayisikliklori fiziki ndqteyi nozordo daha yaxsi xarakterizo etmok mogsadilo
codval 5-do verilmis qofos parametrlorinin giymotlorindon istifado edorok
istilikdon genislonmo omsallar1 hesablanmigdir. ©msallarinin  hesablanmasi
zamani (3) disturlarindan istifado edilmis, a;, a;, @; Vo [ omsallar1 toyin
edilmisdir. [100], [010], [001] miistavilari {izra Xatti genislonma amsallarinin va
hocmi  genislonmo  omsallarinin  qiymotlori  codval 6-da  verilmisdir.
Cuy7ZnggsTe birlogsmosi tigilin istilikdon genislonmo amsallarinin codval 6-da
verilmis qiymatlorindon goriiniir ki, ortorombik sinqoniyaya malik fazada qofas
parametrlarinin giymatlarinds va hacminds daha ¢ox genigslonmo bas vermisdir.
Heksaqonal fazada bu sistem ortorombik fazaya nozoron daha dayanigh
olmusdur. Kubik simmetriyada iso kristallar 6zlorini daha dayaniqli sistem kimi
aparmigdir. Ona goro do kubik fazada gofosparametrlorinin giymatlorinds digor
fazalara nisboton az doyisiklik miisahido edilmisdir. Bu effekt rentgenoqgrafik
qurulus tadgiqatlarizamani Cuy7sTe vo Cuy7CdogsTe birlosmalari tiglin alinmis
naticalor ilo uygunluq toskil edir. Ciinki bu birlogsmalarin har birinds simmetriya
yiiksoldikco kristallar 6zlorini  dahadayaniqli termodinamik sistem kimi
aparirlar. Cu atomlarinin Cd vo Zn atomlart ilo gismon ovozlomolori zamani
normal soraitdo forqlikristal quruluslar miisahido edilmasino baxmayarag,
yliksoktemperaturlarda demok olar ki, eyni qurulus xassolori miisahido
edilmisdir. Har bir birlosmads kubik simmetriyali fazaya kegid bas verarok daha
dayanigli termodinamik sistem alinmigdir.

Cadval 6. Ortorombik, heksagonal va kubik fazalarda Cu, ;CdgesTe birlagmasinin
istilikdan genislonma amsallart (10° K™)

T,K a[100] a[010] a[001] a B
293-373 8.35 3.10 7.09 6.18 18.54
293-473 3.71 1.38 8.94 4.68 12.65
293-573 8.66 7.95 8.65 8.42 25.26
293-673 8.64 20.00 14.46 14.37 43.10
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293-773 15.02 20.55 15.38 16.98 50.95
293-373 5.41 8.34 6.39 19.16
293-473 8.96 9.19 9.04 27.11
293-573 8.34 9.69 8.79 26.37
293-673 14.18 13.63 14.00 41.99
293-773 15.14 15.37 15.22 45.65
873-973 38.91 38.91 116.73
873-1073 39.15 39.15 117.45
5. Naticalar

Cuy 75Te halkogenid yarimkegirici birlosmoasinin normal soraitds vo otaq
temperaturunda alinmis rentgenoqraminin analizi naticasindo miiayyan
edilmisdir ki, bu birlosmonin kristal qurulusu P-6m2 (187) foza qruplu
heksaqonal simmetriyaya uygun golir. Cu atomlarinin gismon Zn atomlari ilo
ovoz edilmosi niticasinds Cuy7ZnggsTe birlogsmosi sintez edilmisdir. Miiayyan
edilmisdir ki, Cuy7ZnggsTe birlosmosinin kristal qurulusu iki fazadan ibarat
olur. Bu fazalardan biri Pnma (62) foza qruplu ortorombik simmetriyaya digori
iSo P3m1(156) foza qruplu heksaqonal simmetriyaya uygun golmisdir.
Goriindiiyti kimi kicik konsentrasiyada ovozlomaloro baxmayaraq Cu vo Zn
atomlarinin  ion radiuslarindaki forq hesabina kristal qurulusda ciddi
doyisikliklor miisahidoe edilmisdir. Malumdur ki, Cuj7ZnggsTe birlogsmasinag
daxil olan Cu va Zn atomlar1 birlosmalordsa kovalent rabitalor amala gotirorkon
hom birvalentli, ham ds ikivalentli ola bilirlor. Cu atomlar1 birvalentli oldugu
halda ion radiusu Rcysr = 0.95 A, ikivalentli halda Rcyz = 0.75 A, Zn
atomlarmin iso birvalentli oldugu halda ion radiusu Rzns1 = 0.97 A, ikivalentli
halda iso Rzns2 = 0.76 A olur. Gériindilyii kimi Cu vo Zn metallarinin ion
radiuslar1 arasindaki forq ¢ox yaxin olur (4R = 0.01 A). Lakin bu kigik farq do
kristal qurulusda 6z tosirini gostorir.

Cuy7CdposTe birlogsmasinds aparilmis qurulus tadqgiqatlar1 zamani
miloyyon edilmisdir ki, Cu — Cd qismon ovazlomolori Cu — Zn
avazlomoalarina nishaton kristal qurulusa daha gox tasir gostarir. Cuy7CdgsTe
birlogsmasinin rentgenoqrafik todqiqi gostormisdir ki, bu birlosmonin kristal
qurulusu li¢ fazadan ibaratdir. Bu fazalar Pnma (62) foza gruplu ortorombik
sinqoniyali, P6/mmm (191) foza qruplu heksaqonal sinqoniyali vo Fm3m (225)
foza qruplu kubik sinqoniyali kristal quruluslara uygun golir. Goriindiiyii kimi
Cu1.7Cdp o5 Te birlogsmosinin kristal qurulusu daha miirokkob xarakter dasiyir. Bu
onunla slagodardir ki, Cu vo Cd atomlarinin ion radiuslari arasindaki forq
coxdur. Birvalentli oldugu halda Cd atomlarmin ion radiusu Reges = 1.16 A,
ikivalentli halda isa Rcgr2 = 0.90 A olur. Buradan gériiniir ki, Cu vo Cd
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metallarinin ion radiuslar1 arasindaki forq kifayat godor bdyiik (AR = 2 A) olur.
Bu forq hotta kigik konsentrasiyada avozlomolor zamani da kristal qurulusda
miixtaliflik yaratmisdir. Clinki, ion radiuslarinda yaranmis forq yalniz atomlarin
omolo gatirdiklori rabitolorin sayina deyil, hom do atomlararasi rabitalarin
uzunluqlarma ciddi tosir gostarir.

Yiiksok  temperaturlar oblastinda CujzsTe, CuizZngesTe Vo
Cu1.7CdposTe birlosmalarinin kristal quruluslart vo faza kegidlori dyranilmisdir.
Miiayyan edilmisdir ki, yiiksok temperaturun tosiri ilo bu birlosmalorin har
birindo kristal qurulusun simmetriyasi yiiksolmigdir. Temperaturun qiymati
yiiksaldikca ortorombik va heksaqonal fazalar yox olmus vo Fm-3m (225) foza
qruplu kubik sinqoniyali faza formalasmisdir. Miioyyan edilmisdir ki, kristal
qurulusdaki miirokkablik faza ke¢idi temperaturuna da 6z tosirini gostormisdir.
CuyzsTe birlosmasinds kubik fazaya kegid Ty_x = 700 K, CujzZngesTe
birlosmoasinds To —x ~ 800 K, Cuy 7CdgosTe birlosmoasinds iss Toux—x = 850
K temperaturda bas vermisdir. Bu onunla slagadardir ki, Cu; 75 Te birlosmasinda
sistema verilon istilik enerjisi kristal qurulusun simmetriyasinin yiiksalmasine
sarf edilmisdir. Cuy.7Znggs Te birlosmasinda sistema verilon istilik enerjisinin bir
hissosi kristal qurulugsda vahid fazanin formalasmasina, bir hissosi iSo
simmetriyasinin yiikksalmasina sorf edilmisdir. Cuy7CdgosTe birlosmasinds isa
sistemo verilon istilik enerji ortorombik vo heksaqonal fazalarin kristal
quruluslarinin ~ simmetriyasinin  yiiksolorok  vahid kubik simmetriyada
kristallagmaya sorf edilmisdir.
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AZORBAYCANIN BOZi TORPAQLARINDA RAST GOLINON
NEMATOFAQ HIFOMISETLORIN OYRONILMOSI

Agar sézlor: nematodlar, parazitlor, nematosidlor, ywrtict nematofaq
gobalaklor, ov aparati

Tadqiq olunmus 31 torpaq, bitki qaliglar1 vo heyvan mongoli niimunalordon
yirtict nematofaq gobaloklor ayrilmisdir. Torpaq niimunalori gotiiriilon sahalor nobatot
baginin miixtalif orazilori vo Lonkoran rayonunun orazisi olmusdur. Nematofaq
hifomisetlorinin  6yronilmosi  ii¢iin - qis-yanvar, fevral, yaz—may, payiz-sentyabr
aylarinda torpaq vo bitki gqaliglarinin  niimunoalori  gotiiriilmiisdiir.  Torpaq
nimunoalorindon ayrilmis gobalok stamlarinin sayr 11 stam toskil etmisdir, ¢iiriiyan
bitki qaliglarindan — 7, heyvan monsali substratlardan — 1 gobalok stami ayrilmisdir.
Aydin olmusdur ki, torpaq vo bitki galiglar1 niimiinolorindan ayrilmis nematofaq
mikromiset stamlarinin faiz nisbati, demok olar ki, eynidir. Miiayyan edilmisdir ki,
goboaloklorin rast galinmasinds movsiim amili ohamiyyat kosb etmir. Bu da
goboloklorin inkisafinda movsiimi soraitin yox, daha ¢ox bioloji amillarin rol
oynamasini gostarir. Ayrilmis stamlar morfoloji vo kultural olamotlorine goéra
nematofaq hifomisetlorin Arthrobotrys cinsins aid oldugu miioyyan edilmisdir.

H. X baobaeesa, /1. A.Anueesa,
B.K.Hcaesa, A.D.Mameoosa, T.B.A60ynnaesa

U3YUEHUE HEMATO®ATI'OBBIX TH®OMULIETOB B HEKOTOPBIX
MMOYBAX A3BEPBAMI)KAHA

Kntouegvle cnosa: Hemamoovl, napasumovl, HemMamoyuovl,  XUUHbLE
Hemamodgazu, 1084ull annapam

U3 31 o0pa3noB pa3nuuHBIX IMOYB, PACTUTEIBHBIX OCTATKOB (OOTaHHYECKHI
can u JleHkopaHCKWH pailloH) u 0O0pa3IOB KUBOTHOTO IPOUCXOXKIECHUS OBLIU
BBICTICHBl  XWIHBIE HemarodaroBeie rpuObl. Jlns w3ydeHus Hemarodaros-
rU(OMHUIIETOB M3 TPOO IMOYBBI M PACTHTEIBHBIX OCTATKOB, B3STHIX 3MMOM-SHBAph,
(dheBpanb, BeCHOM-Mail, OCEHBIO-CEHTSAOPH, ObUIO BBLAENEHO 18 MmMTaMMOB TPHOOB.
KonuuecTBO mTaMMOB, BBICTICHHBIX W3 00pa3IOB MOYBHI, cocTaBmwio 11 mramMMoB, 7

85



I.X Babayeva, L.A.Bliyeva, V.K.Isayeva, ©.E.Mammadova, T.V.Abdullayeva

IITAMMOB TPHOOB OBUIH BBIJIEICHBI M3 Pa3JIararollixcsi paCTHTEIbHBIX OCTAaTKOB U 1
IITAMM - U3 )KUBOTHBIX CyOCTpaTOB. Y CTAHOBJIEHO, YTO KOJIMYECTBO IIITAMMOB IPHOOB-
HeMaTo(aroB, BBIJICICHHBIX W3 OOpPA3IOB IMOYBBI M PACTUTENBHBIX OCTATKOB, B
MPOLICHTHOM COOTHOIICHUM MPaKTUYECKH OIMHAKOBBHI. BEISIBICHO, YTO CE30HHBIM
(hakTOp HE UTPAET POJIM B PACIPOCTPAHEHUU TPHUOOB, YTO CBUAECTEIBCTBYET O TOM, UTO
B Pa3BUTHH IPUOOB UTPAIOT POJIb HE CE30HHBIC YCIOBHS, @ OMOJIOTHYECKHE (DaKTOPHI.

I.Kh.Babayeva, L.A.Aliyeva, V.K.Isayeva,
A.E.Mammadova, T.V.Abdullayeva

STUDY OF NEMATOPHAGOUS HYPHOMYCETES IN SOME
SOILS OF AZERBAIJAN

Keywords: nematodes, parasites, nematocides, predatory nematophagous
fungi, hunting device

Predatory nematophagous fungi have been isolated from 31 soil, plant remains
and animal samples. The areas where soil samples were taken were different areas of
the botanical garden and the territory of Lankaran region. Samples of soil and plant
remains were taken in winter-January, February, spring-May, autumn-September to
study nematophagous hypomycetes. The number of fungal strains isolated from soil
samples was 11 strains, 7 fungal strains were isolated from decaying plant remains and
1 strain from animal substrates. It was found that the percentage of nematophagous
micromycete strains isolated from soil and plant remains samples was almost identical.
It was found that the seasonal factor is not important in the occurrence of fungi. This
shows that biological factors, rather than seasonal conditions, play a role in the
development of fungi. According to the morphological and cultural characteristics
isolated strains of nematophagous fungi belong to the genus Arthrobotrys.

Giris

Azorbaycan Respublikasinin iqtisadi inkisafi {iglin kond tesarriifatinin
ohamiyyatli rolu var. Bu yolda miihiim addimlar atilir vo bu saho hor zaman
diggat moarkozindadir. Kond tosorriifatt  bitkilorinin  zororvericilor  vo
xostoliklordon qorunmasi muasir kond tesorriifati1 istehsalatinin  asas
problemlorindon biridir. Demok olar ki, biitiin modoni bitkileri yoluxduran
3000-0 yaxin fitoparazit nematodlar molumdur ki, hor il diinyada bitki
mohsuldarliginin 10-14% itkisino sobab olur [14].

Bitki parazitlori olan fitonematodlar, inkisaf edon c¢icok qongalori,
yarpaglart vo govdalari do daxil olmaqla, bitkilorin biitlin hissalorins sirayat eds
bilor. Fir (Meloidogyne) vo kist nematodlart (Globodera vo Heterodera)
qidalanma sahalorini zadoloyir vo koklor daxilinde uzun miiddatli infeksiyalar
yaradir ki, bu da tez-tez donli bitkilora va toravazlors [10; 15] ciddi ziyan vurur.
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Ohali sayinin getdikca artimi, acliq vo otraf miihitin deqradasiyas: davamli kend
tosarriifatinin inkisafina marag artirir.

Bitki nematodlara qars1 istifado olunan nematosidlorin oksariyyati
kimyovi birlosmolordir [12]. Belo ki, onlar insan vo heyvanlara toksiki tosir
gostorir vo helmintlorin rezistent nodvlorinin yaranmasi noticesindoe onlarin
effektivliyinin asagi diismosino sobob olur. Bu sobobdon bitki parazit
nematodlarina nozarotin ekoloji cohotdon somorsli metodlarinin inkisafina
ehtiyac duyulur.

Kimyovi nematosidlorin biopereparatlarla ovoz edilmosi ekoloji
cohotdon tomiz mohsullarin oldo olunmasina, otraf miifitin ¢irkonmodon
qorunmasina, kimyavi nematosidloro qarst davamli fitoparazit nematodlarla
miibarizoys yol a¢ir. Bu baximdan nematofaq mikromisetlor 6z xiisusiyyatloring
gora bitki vo heyvan parazit-nematodlarina qarsi bioloji nozarat kimi istifado
olunan bioloji alstdir. Belo ki, nematofaq goboloklor diinyada genis yayilmis
mikrorganizmlordir. Bitki vo heyvan qaliglart ilo zongin miixtalif
substratlardan: torpaqdan, sudan, giibrodon, mamirdan vo s. ayrilmigdilar [2;
11] Siibhesiz ki, nematofaq goboloklorin osas yasayis yeri iizvi maddolorlo
zongin substratlardir. N.A. Mehdiyeva torofindon yirtict  goboloklorin
Oyronilmosino dair tadqiqat islori aparilmisdir [5]. Miollif yirtict gébaloklorin
inkisafinin torpagin ndviindon deyil, {izvi materiallarla zonginliyindon asili
oldugu gonastino golmisdir [6]. Qeyd etmok lazimdir ki, respublikamizada bu
sahada bu vo digor miislliflorin apardigi todqiqatlarin oksoriyyati kegon asra
aiddir, bazi todqiqatlar iso praktiki cohotdon holo do todbiqini tapmamisdir [2;
7]

Noazaro alinsa ki, nematofaq mikromisetlor diinyanin demak olar ki, hor
bir yerindo maskunlagiblar vo torpaqda ohomiyyatli ekoloji funksiya dasiyirlar,
onda bunlarin da geyd edilon baximdan tadqiq edilmasi bu giin aktuallig: ilo
secilon siibho dogurmayan mosalslordondir.

Buna goro do todqgigatin osas mogsadi yiiksok nematosid effekto malik
mikromisetlorin axtarigi, miixtolif substratlardan ayrilmasi vo oyronilmasi
olmusdur. Todqiqat obyekti kimi torpaq niimiinolori, ¢iirliyon bitki qaliglari
istifado olunmusdur.

Material vo metodlar

Tadqgiqat obyekti kimi torpaq niimiinolori, ciirliyon bitki qaliglari,
heyvan ekskrementlori istifado olunmusdur. Niimuno gotiiriilon sahalor nobatot
baginin miixtalif arazilori, Lonkoran rayonunun oarazisinin torpaqglart vo heyvan
substratlarinin niimunslori olmusdur. Nematofaq hifomisetlorinin dyronilmasi
i¢lin qis -yanvar, fevral, yaz—may, payiz-sentyabr aylarinda torpaq vo bitki
qaliglarmin niimunaleri gotiiriilmiisdiir. Torpaq niimunalori toxminon 5-10 sm
dorinlikdon sterilliya riayot edorok gotiiriiliir vo plastik torbalara yerlosdirilir.
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Niimunalorin akini bir giin sonra hayata kegirilir.Sahadon niimunas gotiiriilmasi,
torpaq hissociklorinin bir orazidon digorino kogiiriilmosini istisna edon
qaydalara riayot etmok Tli¢iin ndvboti niimuno gotiirilmozdon ovval spirtlo
sterilizasiya edilon metal spateldon istifads edilorok hoyata kecirilir. Niimunalor
soyuducuda 4° C temperaturda saxlanilir.

Ononavi mikrobioloji tisullarla miixtalif substratlardan asanligla ayrilan
digor mikroskopik gobaloklordon forqli olaraq, nematofaq goboloklorin
ayrilmasi tamamilo forqli, daha miirokkob bir yanagma tolob edir.

Yirtic1 gobaloklorin ayrilmasi asagidaki tisullarla aparilmigdir:

1) P.N. Qolovinin metodu: iki yers boliinmiis qoz lopaslori torpaga bastirilir. Bir
miiddotdon sonra torpaqdan cixarilan qoz lopolorinin kigik hissociklori Petri
kasalarindaki nom filtr kagizinin iizorino qoyulur. Bir miiddstdon sonra onlarin
iizorindo nematodlar va tutucu aparatlara malik yirtict gobaloklor agkar olunur.
2) F.F. Soprunovun metodu: a) 2% -li ac aqarin nazik tobogosi olan Petri
kasalarina  kibrit ¢Opilinlin  baghigr Olglisiindo 5-6 torpaq komaciglari
yerlosdirilir. Nematod suspenziyasi ilo inokulyasiya olunur vo 10-15°C —do 4
sutka orzindo saxlanildigdan sonra kasalar termostata qoyulur. Bir giindon bir
mikroskopun asagi boyilitmosinde kasalara baxilir; b) 2-ci iisul saat siisolorinin
vasitasilo aparilir. Nematod suspenziyasi olan steril su saat slisolorino tokiiliir vo
iizoring torpaq vo ya bitki galiglarinin hissociklori qoyulur. Sonra siigalor nom
kamerada 20-30°C-do 12-20 giin miiddetindo saxlanilir. 8-10 giindon sonra
gobaloklarda spor amologalmasi miisahids olunur. Gobaloklarin tomiz kulturaya
kecirilmasi “quru 1yna” tisulu ils hayata kegirilir.

3) N.O. Mehdiyevanin metodu: 2% -li ac aqarin nazik toboaqoesi olan Petri
kasalarina todqiq olunan materialin kibrit ¢opiiniin baslhigi Olgilisiindo 20-25
torpaq komaciqlar1 yerlosdirilir. Kasalar otaq temperaturunda nom kamerada
saxlanilir. Materialda todqiq olunan goboloklorin  vo  nematodlarin
miisahidosinin toxminon 5-10 vo daha artiq giiniindo stereoskopik vo ya isiq
mikroskopu altinda goboloklorde spor amoala golmosi askarlanir. Konidilorin
baslig1 vo ya bir-iki spor 2-3%- li steril suslo-aqarli Petri kasalarina steril “quru
iyna” ilo kegirilir [3].

Tacriibe soraitinda yirtict goboaloklorin ayrilmasi vo Oyronilmaesi liglin
yulaf nematodlarinin Panagrellus redivivus laboratoriya kulturasindan istifads
edilmisdir.

Inkisaf {iciin optimal temperatur 25-28°C, optimal tursuluq iso pH 5-6
olmusdur.

Ayrilmis gbbaloklorin identifikasiyasinda yanlishiqlarin qarsisini almaq
liciin onlarin ayrilmasi vo tomiz kulturalarin tosviri zamani nematodlarin istiraki
ilo ac aqar vo 5°B somoni aqgarin istifadosi mogsadouygun hesab edilmisdir.
Tomiz gobolok kulturasinin tosviri inokulyasiyanin 7-8-ci glinlinds aparilmigdir.
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Ayrilmig gobalaklorin identifikasiyast N.A Mehdiyevanin toyinedicisine asason
hoyata kecirilmisdir [6].

Naticalar va onlarin miizakirasi

Azorbaycanda aparilan todqiqatlar yirtict nematofaq goboloklorin rast
golmosi ilo iglim soraitindoki doyisikliklor arasinda ganunauygunluglarin
olmadigint gostormisdir. Uzun illor davam edon aragdirmalar naticosindo N.A.
Mehdiyeva bels bir naticoya golir ki, Azorbaycan soraitindo yirtict gébaloklorin
inkigafi iiglin spesifik mikroekoloji soraitlor vacibdir vo gobolok inkisafinin
intensivliyi bioloji amillordon - nematodlarin sixligi, tizvi birlogsmolorin
moveudlugu, gébalayin yiiksak rogabat qabiliyyatindon ¢ox asilidir. [6; 9].

Aparilmis todqiqatlar gostormisdir ki, gotiiriilmiis 31 torpaq vo bitki
qaliglart niimunslorinin hamisinda torpaq nematodlarin yirtici goboaloklorlo
yoluxmas1 agkarlanir.

Umumilikdo todqigatlarimizda 19 torpaq niimunosi Oyronilmisdir.
Torpaq niimunolorindon ayrilmis gobolok stamlarmin sayr 11 gstam toskil
etmisdir.

Ciirliyon bitki qaliglarinindan 12 niimuno todqiq edilmisdir. Bu
niimunalordon 7 gdbalok stami ayrilmisdir. Ayrilmis nematofaq mikromiset
stamlarinin say1 18 togkil etmisdir (cad.1).

Alman naticolor gostormisdir ki, todqiq edilon substratlardan ayrilmis
goboloklorin faiz nisbati, demok olar ki, eynidir. Sar1 torpaq niimunolorinin
digor torpaq niimunolorlo miiqayisads, demak olar ki, hor birindon gobalok
stami ayrilmisdir. Miloyyon edilmisdir ki, gobaloklorin rast golinmasindo
movsiim amili shomiyyat kasb etmir. Bu da gobalaklorin inkisafinda movsiimii
soraitin yox, daha ¢ox bioloji amillorin rol oynamasini gostarir.

Nematofaq goboloklor otlaglarda torpagin vo heyvan ekskrementlori
kimi substratlarin vacib komponentlorindondirlor. Onlar hom torpagdan, hom do
otyeyon heyvanlarin ekskrementlorindon ayrilir, ki ayrilma metodikalar1 da
miixtolif vo miirokkabdir [6; 13]. Nematofaq goboloklor 6z inkisaflar1 iigiin
substrat secimindo nomliyo, aerasiyaya, nematod sixli§ina vo iizvi birlogsmalors
tolobkardilar [1; 8]. Nematofaq hifomisetlor heyvan monsoli substratlardan biri
olan dovsan ekskrementlorindon do ayrilir. Ilk dofo Hollandiyada Udemans
torofindon dovsan ekskrementindon nematofaq hifomisetlora aid Golovinia
elegans novii ayrilmisdir. Bu gobaloyin yirtici xiisusiyyatlori bir az sonra Zopf
torofindon toyin edilmisdir.

Digor todqiqatlar Danimarkada aparilmigdir va kegi ekskrementlorindon
Daddingtonia flagrans goboloyi ayrilmigdir. Bu goébolok stami coxsayda
xlamidosporlar omolo gotirir vo yiiksok nematofaq aktivliyo malik olmusdur
[11].
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Cadval 1. Torpaq va bitki qaliglarindan ayrilmig gobalok stamlart

Torpaq Clll)riltllzign
- niimu- Ayrilmig gobalok Ayrilmig gobalok
Torpag tipi - galiglari
nalarin stamlar (say1) . stamlar (say1)
niimuno-
say1 .
lorinin say1
Nabatot bagi 8 Arthrobotrys sp.(3) 3 Arthrobotrys sp.(2)
Istixana 6 Arthrobotrys sp(4) 4 Arthrobotrys sp.(2)
Lonkoran 5 Arthrobotrys sp(4) 5 Arthrobotrys sp.(3)
rayonu yssp ys Sp-
Gobolaoklar
stamlarin 11 7
imumi say1

Biitlin bunlar1 nozors alaraq bizim torofimizdon heyvan monsoli substrat
kimi istifado etdiyimiz dovsan ekskrementlorindon nematofaq mikromisetlorin
ayrilmasi aparilmigdir. Gobeloklorin ayrilmasi isin “Material vo metodlar”
hissosindo tosvir olunan metodlara osason hoyata kegirilmisdir. Niimunalor ii¢
forqli obyektlorin (dovsan) ekskrementlorindon gotiiriilmiisdiir.

Tadqigat naticosindo alinan molumatlar cadval 2-ds oks olunmusdur.

Cadval 2. Heyvan monsali substratlardan ayrilmis gobalok stamlar

Ayrilmis
Niimunolor goboloklorin Gobalok cinsi
sayl1
Nel 1 Arthrobotrys sp.
No2 - -
Ne3 1 Arthrobotrys sp.

Cadvaldon goriindiiyli kimi, todqiq edilon {i¢ niimunenin ikisindo
nematofaq mikromiset stamlari askarlanmisdir. Ayrilmis stamlar morfoloji vo
kultural alamotlorine gore nematofaq hifomosetlorin Arthrobotrys cinsino aid
oldugu miioyyon edilmisdir.

Tadqgiqatlar naticosindo ayrilmis yirtict gobaloklorin tomiz kulturalar
morfo-kultural olamatlorine gbéro cinso qodor toyin vo identifikasiya
olunmusdur.
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Arthrobotrys cinsinin  molum ndvlorine aid movcud odabiyyat
materiallarini tohlil edarok belo gonasto golmok olar ki, ayrilmis stamlar iki
hiiceyrali konidialara, konidial aparatin qurulusuna, eloca do tutucu aparatinda
coxsayl ilgok vo onlarin birlosmolori olduguna osason Arthrobotrys cinsino
aiddirlor.

Natico

Beloliklo, aparilan todqiqatlar noticosindo Arthrobotrys cinsino aid 21
ndév nematofaq yirtict gobolok ayrilmisdir. Ayrilmig goboalok stamlarina
torpaqda, ciirliyon bitki qaliglarinda, heyvan ekskrementindo rast golinmosi
movsiimii xarakter dasimir. Bu da goboloklorin inkisafinda mdvsiimii goraitin
yox, daha ¢ox bioloji amillorin rol oynamasini gostorir. Golocok todqiqat
islorinds bu stamlarin nematodlara qarsi aktivliklorinin dyranilmasi nematofaq
gobaloklorin aktiv stamlarinin biopreparat kimi perspektivliyine imkan yaradar.
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QUBA-XACMAZ BOLGOSININ SUHOVZOLORINDD
SORQ TiBB ZOLISININ (H.ORIENTALIS) MUASIR VOZIYYOTI

Acar sozlar: Sorg tibb zolisi, tibb, hirudofauna, hidrobioloji metod, zali,
antropogen faktor

Tibb zolisi (Hirudo medicinalis L.) Zslilor (Hirudinea) sinfinin Osl zslilor
(Euhirudinea) yarimsinfinin Canali zalilor (Gnathobdellida) doastasinin Hirudo cinsina
aiddirlor. ©sason mialico magsadilo istifada olunur. Azarbaycanda tibb zolisinin
sayinda azalmanin asas sobabi kimi antropogen faktoru geyd etmok olar. Todgigatlar
2018-2020-ci illar orzinde Quba-Xagmaz bolgssinin su hovzalarinds aparilmigdir.
H.orientalis tadqigat aparilan 27 su hovzasindan 12-ds askar edilmisdir.

JLB./laoawosa

COBPEMEHHOE COCTOSIHUE BOCTOYHOI'O MEIMIIAHCKOI'O
IUABKU (H.ORIENTALIS) HA BOJOXPAHUJINIIIAX
T'YBA-XAUYMA3CKOI'O PAHOHA

Knrouesvle cnosa: H.orientalis, meduyuna, eupyodogayma, nusexa,
2UOpOOUOIOCUYECKULI MEMOO, AHMPONO2EHHBI PaKmop

Menmununckas nusska (Hirudo medicinalis L.) otHocuTCst K Kjaccy HHSIBOK
(Hirudinea) noaknaccy nHacrosimux nusiBok (Euhirudinea) otpsimy 4eiarocTHBIX THABOK
(Gnathobdellidae), poxy Hirudo. B OCHOBHOM HCIIONIBE3YyeTCS KaK JIEYEOHBIX CPEICTBO.
CeromHsi OCHOBHOW NPWYHWHOW CHIDKEHHUS UYHCIEHHOCTH THUSABKH B A3sepOaiimkane
SBIISIETCS] aHTPONOTeHHbIN ¢akTop. VccnenoBanne nmpooamioch B 2018-2020 rogax B
tepputopusix ['yba-Xaumasckoro perumona. H.orientalis oOnapyxen B 12 u3 27
WCCIIEIOBAaHHBIX BOAOEMOB.

L.B.Dadashova

THE MODERN CONDITION OF THE EASTERN MEDICAL LEECH
(H.ORIENTALIS) IN THE RESERVOIRS OF GUBA-KHACHMAZ DISTRICT

Keywords: H. orientalis, medicine, hirudofauna, hydrobiological method,
leech, anthropogenic factor

The medicinal leech (Hirudo medicinalis L.) belongs to the class Hirudinea to
a subclass of Euhirudinea to the order of Gnathobdellidae, genus Hirudo. Mainly it has
been used as a medicine. Today, the main reason for the decline in the number of
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leeches in Azerbaijan is the anthropogenic factor. The study was carried out in 2018-
2020 in the waters of the Guba-Khachmaz region. H. orientalis was found in 12 out of
27 investigated water bodies.

Giris

Tibb zalilori Zolilor (Hirudinea) sinfinin Osl zalilor (Euhirudinea)
yarimsinfinin  Conali  zalilor (Gnathobdellida) dostasinin  Hirudo cinsins
aiddirlor. Cinsin Azorbaycan orazisindo comi bir névi geyds alinmisdir,
(Hirudo orientalis). isti olkolordo onun mixtolifliyi daha yiksokdir. Mos.,
Afrikada, Saxaranin conubunda Hirudo cinsina monsub olan 9 nov zoali tosvir
olunmusdur, (JIykun,1968). Hirudinea sinfi 500-don ¢ox novi ohato edir,
(Barnes,1974).

Azorbaycanin yerlosdiyi cografi mévqge hirudofaunanin inkisafi ii¢lin
olverisli sorait yaradir. Azarbaycan hirudofaunasi tigiin shomiyyatli olan Hirudo
orientalis-Sarq tibb zolisi sirinsu hovzalarinin daimi sakinlari olmagla yanasi,
tibbds, kosmetologiyada vo xalq tebabotinds genis istifado olunan onurgasiz
heyvanlardan biridir. Apardigimiz todqiqat isinin asas mogsadi Quba-Xagmaz
bélgasinin sirin su hovzolorinds H.orientalis-in yayilmasit vo say miqdarini
muoayyanlogdirilmokdon ibarst olmusdur. Respublika orazisinin 8%-ni ohato
edon Quba-Xagmaz bolgasi Boylik Qafqazin simal-sorq hissasi olub,
H.orientalis-in genis yayildigi orazilordon biridir. Torkibina Siyazon, Sabran,
Xagmaz, Quba vo Qusar rayonlar1 daxildir (Sokil 1). Quba-Xa¢gmaz bolgasi
dagliq zona oldugundan zangin flora va faunasi ilo forglonir. Bélganin an boyuk

48° 49 50° 51

naxi S \ 7
1 sm-do 22 km
22 0 22 44 66 88km

1

® isarasiyle H.orientalis rast galinen

i B ) o) isarasiyle H.orientalis rast galinmayan
Darinlik va yiikseklik skalasi, m-la arazilar qeyd olunmusdur.

derin 500 200 100 O 100 200 400 600 1000 2000 3000 yuxar
[T [ [ s

Sakil 1. Todqiq olunan arazilorin marsrut sxemi

94



QUBA-XACMAZ BOLGOSININ SU HOVZOLORINDO SORQ TiBB ZOLISININ ...

golii Sabran rayonunun Xozor sahili orazisindoki sirinsulu gol-bataqliq olan
Agzibirgala goliidiir (Davagi limani). Diizonliklords sorsulu su tutarlari, dagliq
orazilords isa sirinsulu gollor formalasmigdir. Su hovzalarinin 75%-i yagis sular
ilo, 20%-i yeralt1 sularla vo 5%-i iso arinti sular ilo gidalanir. Bolganin orta
illik ritubatlilik doracasi 76-78%, havanin orta illik temperaturu 9.5-12.6°
arasinda doyisir [1].

Material vo metodika

Tadqiqat isinin moagsadine uygun olaraq 2018-2020-ci illordo Siyazon
rayonunun Gilgilcay (41°13’30"N  49°9'21"E) va Atacay (41°329"N
49°7'58"E), Sabran rayonunun Agzibirgala (41°17'14"N 49°4'28"E), Xanlar
(41°14'30"N 49°520"E), Ombil (41°09'17"N 48°44'05"E), Nohurlar gollori
(40°58'3"N  48°54'50"E), Dorogay (41°1029"N 49°1'32"E), Gilgil¢ay
(41°9"13"N 49°3'36"E), Sabrangay (41°1526"N 48°5421"E) vo Davagicayi
(41°11'40"N  48°59'14"E), Quba rayonunun Voalvologay (41°1729"N
48°51"22"E), Cagaciq (41°20'49"N 48°43'28"E), Afurca solalosi (41°9'59"N
48°36'48"E), Nohurlar (41°9'9"N 48°36'52"E), Qudyalcay (41°22'18"N
48°31'9"E), Qusarcay (41°19'5"N  48°61'4"E), Digahkond (41°39'3"N
48°47'63"E), Qaragay (41°46'93"N 48°99'37"E), Sabrangay (41°33'87"N
49°08'91"E), Agcay (41°30'87"N  48°50'55"E), Qumil (41°29'33"N
48°33'87"E), Tongoalt1 (41°22'68"N 48°62'59"E) va Conlibel gollori (41°3'6"N
48°62'59"E), Qusar rayonunun Qusarcay (41°57'01"N 48°72'78"E), Laza
solalasi (41°29'68"N 48°11'45"E), Xa¢gmaz rayonunun Qusargay (41°11'49"N
47°52"23"E), Qurugay (42°4'2"N  54°61'3"E), Qaragay (41°45'61"N
48°98'08"E), Mozarcay (41°34'31"N 48°52'48"E), Samurcay(41°63'93"N
48°43'S8"E)  vo Gulalan (41°47'02"N 48°86'14"E) su hovzalori todqgiq
edilmisdir (Sokil 2). Materiallarin toplanmasi {igiin imumi Qobul edilmis
hidrobioloji metodlardan istifado edilmisdir [5]. Zalini ovlamag magsadilo
zorbo metodundan va tozo garaciyardan istifads edilmisdir. Ovlanma zamani 1
m-lik cubugla 2 saniys forqlo 5 gucli zarbs vurulur. Daha sonra 3 doagige
arzinda zalilor toplanilir. Bu proses 10 doaqigs arzinds bir ne¢a dofo tokrarlanir.
Ovlanma bitdikdan sonra zoali sayilir vo su hévzasine buraxilir [4]. Toplanan
materiallarin  bir hissasi morfologiyast (badon Vo sormaclarinin dl¢isii,

95%-li spirtdo fikso edilmisdir.
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Nohurlar golu limany)

Afurca salalasi

Qusargay

Sakil 2. H.orientalis-in rast galindiyi bazi su hévzalori

Naticalar va onlarin miizakirasi

Mdasir dévrds diinyada hokimlorin, farmakologlarin, kosmetologlarin
Vo iqtisadgilarin tibb zalisine olan maragi getdikco artmasina baxmayarag,
Azorbaycanda H.orientalis-in biologiyasi, morfologiyasi, yayilmasi va
ekologiyast ilo baglh kifayst godor todgigat islori aparilmamisdir. Bu sababdon
tibb zalisinin xdsusiyyatlorinin dyranilmasi, su hdvzalorimizds onun sayinin
muioayyanlogdirilmasi, tobii vo laboratoriya soraitindo coxaldilma iisullarinin
arasdirilmasi giintimiiziin prioritet istigamotlorindon biri olmusdur.

Qafqazin sirinsu hovzolorinde 23 ndv, Azarbaycanda iso 15 zoli
noviiniin yayildigr geyd olunur [2]. ©.H.Qasimovun tadgiqatlarinda zalilorin
bozi novleri haqqinda qisa molumatlara rast golmok muimkindar [3].
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Azorbaycan hirudofaunast haqqinda son todgiqat islori iss M.HUuseynov
torofindon  aparilmisdir. Todgiqat zamami o, Azorbaycanin miixtolif
orazilorindon 4 fosiloyo (Glossiphonidae, Icthyobdellidae, Hirudinidae,
Herpobdellidae), 8 cinso (Hemiclepsis, Haementeria, Helobdella, Piscicola,
Hirudo, Limnatis, Haemopis, Herpobdella, Dina) vo 10 néva (H.marginata,
H.costata, H.stagnalis, P.geometra, H.medicinalis, L.nilotica, H.sanguisuga,
H.(Dina) stschegolewi, H.(Dina) lineate, D. cf.farsa) aid materiallar
toplamigdir. Tadgigatlar noticasinds torafimizdon Azarbaycanda ilk dofs olaraq
H.(Dina) stschegolewi, D. cf.farsa névlari geyds alinmisdir [7].

E.Lukin (1976) tibb zolisinin cografi bolgalor (zro pigmentasiya
doyisikliyinin olmasit barods molumat vermisdir [6]. 2005-ci ilo Kimi
Azorbaycan faunasinda yayilmis tibb zolisi Hirudo medicinalis kimi geyd
edilirdi. S.Utevsky vo Trontelj (2006) torafindon aparilmis todigigatlar
naticasinds bu noévin H.orientalis oldugu miiayyanlosdirilmisdir [7]. Bu néva
Azaorbaycan, Qazaxistan, Ozbokistan vo Iran orazilorindo do rast golinir. Su
hovzoalorindo sululugun azalmasi, tibb zalisinin kitlovi toplanmasi va iglim
doyisikliyi tibb zalisinin sayina tasirini gostarmokdadir.

Quba-Xag¢maz bolgssinds 27 su hdvzasi tadqiq edilmis, onlardan comi
12 orazids H.orientalis tosadiif edilmisdir. Toplanmig zalilorin ¢okisi 1.5-2.5 q,
Olclsl isa 6-10 sm arasinda doyismisdir. Tibb zolisi askar edilmis orazilor
osasan sirinsulu su hovzaloridir. Tadqiq edilmis su hdvzalorinin faunasinda eyni
zamanda qurbaga, bataqliq tisbagasi, su hoagoratlar1 vo muxtalif baliglar askar
edilmisdir. Bozi su hovzalorinda digor zoli novleri do askarlanmisdir:
Erpobdella sp.(Ombil golii vo Nohurlar, Sabran rayonu) vo P.costata
(Agzibircala vo Nohurlar golii, Sabran).

Dovagi limaninin iqlimi miilayim-isti, Ombil vo Nohurlar gélunin iss
milayim-soyuqdur. H.orientalis rast galinon su h6vzalarinda suyun temperaturu
19-35°C intervalinda doyismisdir. Temperaturun yiiksok olmasi bazi su
hdvzolarinds sululugun gismoan azalmasi (Davagi limani, Qaragay, Qurucay) da
tibb zolisinin miqdarina 6z tasirini gostorir. H.orientalis osason dagliq
orazilorda yerlogon su hovzalorinds (Nohurlar (Sabran vo Quba), Qusarcay)
ustinlik toskil etmisdir. Sabab isa antropogen faktorlarin (suvarma moagsadilo
su hovzalorinin qurudulmasi, plastik tullantilarla ¢irklonma, kanalizasiya
sularmin su hovzalarine axidilmasi va S.) hamin arazilords azliq toskil etmasini
gOstarmok olar. Todgiqat apardigimiz illorde H.orientalis-in rast gslindiyi su
hdvzalarinda suyun temperatur rejimi (°C) cadval 1-do g6storilmisdir.

Belalikla, Siyazon, Sabran, Quba, Qusar vo Xagmaz rayonlarinda su
hévzalorinds apardigimiz todgigat noticasinds 12 su hovzasinds H.orientalis
askar edilmisdir. Sabran liman1 arazisinds yerloson Agzibirgalada 75, Xanlarda
42, Ombil goliindo 39, Nohurlarda (Sabran) 108, Dovogicayinda 35, Afurca
solalasinds 21, Nohurlarda (Quba) 115, Qusarcayda (Quba, Qusar vo Xa¢maz)
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Cadval 1. Tadgiq olunan su hévzalarinin temperatur rejimi (<C)

2018 2019 2020
Miisahida _ _ _
tarixi | >, 3 § > % § §
> 2 c > > c c
Su hovzolori 3 | & | &
Agzibirgala 24 | 30 | 26 | 25 | 33 | 23 22
Xanlar 24 | 28 | 25| 26 | 31 | 23 22
ombil goli 20 | 23 119 |21 | 24 | 20 19
Nohurlar (Sabran) 22 | 25|20 | 21 | 29 | 23 20
Dovaogicayi 23 |33 ] 28| 25| 32| 29 28
Afurca solalosi 21 | 23 | 19 | 23 | 30 | 22 21
Nohurlar (Quba) 26 | 31 |21 | 25| 34 | 23 24
Qusarcay (Quba) 25 | 28 | 22 | 23 | 31| 21 21
Qusarcay (Qusar) 22 | 24 | 17 | 20 | 24 | 15 19
Qusarcay (Xagmaz) 27 | 31 | 29 | 23 | 34 | 27 28
Qurucay 28 | 34 | 23|30 | 35 | 29 26
Qaracay 29 | 33 | 27| 30| 34 | 29 27
Cadval 2. Quba-Xag¢maz regionunda H.orientalis-in rast galindiyi
su hdvzalarindan zalilarin illar Uzra toplanma sayt
Su hévzalari Illor Gizra toplanan fardlarin say1
S = N
< < <
Agzibircala 28 22 25
Xanlar 19 11 12
ombil goli 10 15 14
Nohurlar 36 35 37
Dovagigayi 12 11 12
Afurca solalasi 6 7 8
Nohurlar(Quba) 45 42 28
Qusarcay (Quba) 10 10 11
Qusarcay (Qusar) 21 20 26
Qusarcay (Xagmaz) 9 9 8
Qurucay 16 15 10
Qaracay 11 12 7
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124, Qurucayda 41 va Qaragayda 30 ford geyds alinmisdir. Umumilikds, Quba-
Xag¢maz regionundaki su hovzalorinds 630 ford geydos alinaraq onlardan 42 ford
todgigat Ggun laboratoriyaya gotirilmisdir. Siyazon rayonunun Gilgilcay va
Atacgay, Sabran rayonunun Daracay, Gilgilcay vo Sabrancay, Quba rayonunun
Gilgilcay, Valvalagay, Cagaciq, Qudyalgay, Digahkond, Qaragay, Sabrancay vo
Agcay, Qusar rayonunun Samur ¢ayl vo Laza golalosi, Xa¢maz rayonunun
Qusargay, Qurucay vo Qaracay su hovzalorindo H.orientalis agkar
edilmomisdir.
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NEFT MOHSULLARI iLO CIRKLONMONIN TORPAQ MUHITINDO
YAYILAN MiKROMISETLORIN SAY VO NOV TORKIBINO
TOSIR XUSUSIYYOTLORI

Agar sozlar. neftlo cirklondirilmis torpaq, mikromiset, rastgalmo tezliyi,
mikokompleks, nov miixtalifliyi, say tarkibi

Miiasir dovriimiizdoe, miixtalif antropogen tosirloro ,homginin neftlo
cirklanmaya maruz galan orazilords otraf miihitinds bas veran doayisikliklori 6yranmoak
xisusilo aktualdir. Toqdim olunan is neftlo g¢irklondirilmis torpaqlarda yayilan
mikromisetlorin  say Vvo ndv torkibinin  Oyronilmesine  hosr  olunmusdur.
Miioyyanlosdirilmisdir ki, neft mohsullari ilo ¢irklondirilmis torpaqlarda formalasan
mikrokompleksin név miixtalifliyi kasadlasirsa da, onlarin say torkibi yiiksalir. Habelo,
molum olmusdur ki, neftlo ¢irklondirilmo torpaq miihitindo yayilan mikromisetlorin
rastgolmo tezliyino osasli tosir gostorarok, xiisuson onlarin tez-tez rastgslinon
novlarinin kontrol variantla miiqayisods 2 dofs artmasina sobab olmusdur.

1. ®.Acaoosa, J1.A.I'yceiinosa

OCOBEHHOCTH BJIMAHUS 3ATPSI3BHEHUS HE@TBIO
HA YU CJIEHHOCTHB 1 BUTOBOU COCTAB MUKPOMUCHETOB,
PACITIPOCTPAHSIOIIMXCS B IOYBEHHOM CPEJIE

Kntouegvle cnosa: sacpssnennas medmvio nousa, MUKpOMUyemsl, 4ydcmoma
scmpeyaemMocmu, MUKOKOMIIEKC, 8U0080€e pazHoobpasue, YUcio8ou cocmas

B mHamre BpeMsi 0COOCHHO aKTyajbHO HM3YYCHHE H3MEHEHHUU OKPYIKAIOIICH
Cpenbl Ha TEPPUTOPUSX, MOABEPKEHHBIX PA3IMYHBIM aHTPOIIOI€HHBIM BO3JIECUCTBUSM,
a Takke He(TAHBIM 3arps3HeHusM. [IpencraBneHHas paboTa MOCBSIICHA H3YYCHHIO
YUCIEHHOCTU W  BHUJOBOIO COCTaBa MHMKPOMMIIETOB, pAacCHpPOCTPAHEHHBIX B
Heresarps3HeHHBIX mouBax. OmNpeneneHo, dYTO, XOTS, YMCEHBIIAETCS BHIOBOE
pa3zHooOpasue, chopMHUpOBaHHOE B IOYBEHHOW Cpeie, 3arps3HEHHOW He(dThI, HO
YBEITMYHMBACTCS MX YHUCIOBOH COCTaB. A TakKe, CTAJI0 M3BECTHBIM, YTO, OKa3bIBas
CYIIECTBEHHOE BJIMSHHE HA YaCTOTY BCTPEHYAEMOCTH MHUKPOMHIIETOB B TOYBEHHOU
cpene, 3arps3HeHHOM He(DThIO, CTAI0 CIIOCOOCTBOBATH YIBOSHUIO UX YACTHIX BHJIOB IO
CPaBHEHUIO C KOHTPOJIBHBIM BAPHAHTOM.
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Sh.F.Asadova, L.A.Huseynova

FEATURES OF THE INFLUENCE OF OIL POLLUTION ON NUMBER
AND TYPE COMPOSITION OF MICROMYCETES IN THE SOIL
ENVIRONMENT

Keywords: oil contaminated soil, micromycetes, frequency of exposure,
micocomplex, type of diversity, number composition

In our time, it is especially important to study the changes in the environment
in areas exposed to various anthropogenic impacts, as well as oil pollution. The present
work is devoted to the study of the frequency of micromycet propagation in oil
contaminated soils. It has been established that if the type of micocomplex in oil
contaminated soils is compromised, their number increases. Also, it was found that oil
contamination had a significant effect on the frequency of microbial dispersion in the
soil environment, and in particular increased their frequency by more than 2 times
compared to the control variants.

Giris

Otraf miihitin, xiisusan do torpaqlarin g¢irklonmasina neft vo onun
mohsullarinin neqativ planda tosiri ¢ox boyiikdiir. Neft elo bir texnogen
cirklondiricidir ki, onun torpaq miihitino davamli axini zamani torpaq
ekosisteminin normal foaliyysti, torpagin  mohsildarligi vo oksidlosmo
reduksiya proselarinin intensivliyi pozulur. Qeyd edok ki, neftin intensiv
cixarildigi, dasindigr va hasil oldugu arazilar ¢irklonmays daha ¢ox moruz galir.
Malum olmusdur ki, respublikamizda Baki gohari vo onun atraf rayonlarinda
neft mohsullart ils ¢irklonma daha yiiksok gostoricilorlo xarakterizo olunur. Bu
150 6z novbasinda tobii ekosistemlords miivafiq deformasiyalarin bag vermosino
gotirib ¢ixarir. Belo ki, ¢irklonmis orazilords torpaq oOrtiiyliniin fiziki-kimyovi
xassalarinin kaskin dayisilmosi miisahids olunur ki, bu da torpaq ekosisteminds
moskunlasan miixtalif canli birliklorin torkibco yeknasaglosmasina, hatta
elminasiya hadisasinin bas vermasina sabab olur [2; 4; 6].

Molumdur ki, mikroskopik goébaloklor torpagin mikrob kompleksinin
cox mithiim komponentlorindon biri hesab olunur. Mohz torpaqlarin
mohsuldarliq qabiliyyatinin qorunub saxlanilmasinda mikromisetlorin rolu
ovozedilmozdir. Mikroskopik gobaloklorin (mikromisetlar) neftin tasirine qarst
davamli olmalarina baxmayaraq, neftlo ¢irklonmis torpaqlarda mikokompleksda
komiyyat vo keyfiyyat doyisikliklori miisahido olunur. Bu doayisikliklor neftlo
cirklonmis torpaqlarin {ist horizontlarinda daha ¢ox tozahiir edir. Bununla
yanasi, neft mansali ¢irklondirici maddalor torpaqg ekosisteminds maskunlasan
mikroskopik goéboaloklorin tobii assosiasiyalarina da son doraCo giiclii tosir
gostorarok noinki onlarin {imumi saymi azaldir,eyni zamanda onlarin nov
torkibinds, xiisuson rastgolmo tezliklorindo bu vo ya digor doyisikliklorin
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meydana ¢ixmasina gotirib ¢ixarir [1; 8; 11].

Aparilan isin asas magsadi meso torpaqlarina laboratoriya soraitindo neft
mongali ¢irklondirici maddoslorlo tosir etmokls, orada moskunlasan sapratrof
mikromiset kompleksindo yaranan doyisikliklorin oyronilmoasindon ibarot
olmusdur.

Material va metodlar

Tadgiqatin gedisindoa tomiz torpag kimi kontrol olaraq boz-qonur meso
torpagindan istifado olunmusdur. Neftlo ¢irklonmonin mikroskpk gobaloklarin
rastgalmo tezliyins tosirini miiayyoanlosdirmak tigiin torpaglar 5%, 10%, 15% va
20% neft mohsullari ils ¢irklondirilmisdir. Qeyd edok ki, kontrol kimi istifads
olunan tomiz meso torpaqlarinda humusun miqdar1 toxminon 7%-o godor
,2torpagin tursulugu iss 6,5-0 barabar olmusdur.

Mikromisetlorin becoarilmasi tigiin asasan Capek vo Capek — Doks gidali
miihitlorindon istifads edilmisdir. Mikroskopik gébaloklorin név monsubiyyatini
Vo say torkibini malum toyinedicilor asasinda miioyyanlosdirilmisdir. Miixtalif
mikromiset noévlorinin miisyyanlogdirilmasinds daimi vo tosadiifii rastgolmo
tezliyi kriteriyalarindan istifade olunmusdur [7; 8].

Alman naticolorin diiriistliiyli tiglin aparilan eksperimentlor statistk
olaraq 5 tokrarda hoayata kegirilmisdir.

Naticalor va onlarin miizakirasi
Mikromisetlor. Miiayyanlosdirilmisdir ki, boz-qonur mess torpaqlarinda
moskunlasan mikromiset birliklori Kifayat godor genis nov mixtalifliyi ilo
xarakterizo olunurlar. Bels ki,bu torpaglarda 26 cinss aid 59 mikromiset novii
yayilmigdir (Coadval 1).

Cadval 1. Mesa torpaqlarinda yayilan mikroskopik gobalaoklarin nov miixtolifliyi

Sira Ne Gobalok cinslori Goboalok novlari
1 Acromonium (1/2) A.Charticola (Landau);
A.Strictum W.Gams
2 Aspergllus (1/12) A.clavatus Dism; A.flavus Link. Fr;

A.fumigatus; A.glancus; A.nidulans; A.niger;
A.repens; A.sulphireus; A.terreus; A.sydowii;
A.ustus Bainier; A.versicolor Firab.

3 Botrytis (1/2) B.cinerea Pers; B.pilulifera Sacc.

4 Fusarium(1/2) F. moniloforme Sheld; F.sambucimum Fucrel
5 Geotrichum (1/1) G.candidum Link.

6 Gliocladium (1/1) G.roseum Bainier

7 Poecilomyces (1/1) P.variotii Bainier
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8 Penicillium (1/10) P. brevi-compactum Dierkx; P.canescens Sopp;
P.biforme Thom; P. cyclopium Westling;
P.janthinellum; P.lanosum Westling; P.martensiv;
P.fumiculosum  Thom; P.variabile  Sopp;
P.vermiclatum Dang.

9 Mucor (1/3) M. globous Tiseher; M.mucedeo Fresen; M.luteus
Linnem.

10 Chaetomium (1/2) Ch. chartarum Ames; Ch. humicola Van
Warmelo.

11 Chrysosporium (1/1) | Ch.pannorum Hughes

12 Alternaria (1/2) A.alternata; A. temussima Kunke

13 Botryotrichium (1/1) | B.piluliferum Marchal

14 Cladosporium(1/2) C.cladosporioidies Le.Vries; C.herbarum Link

15 Clasterosporium C.harveyi Shipton.

16 Doratomyces (1/2) D.nanus Pers; D. Stemanites Pers.

17 Curvilaria (1/1) C.lunata Wakker

18 Phialophora (1/1) Ph. Melimi Nannf

19 Stachybotrys (1/2) St.atra Corda; St.bicolor Gray

20 Stemphylium(1/1) S.botryosum Waller

21 Trichocladium (1/2) T.asperum Harz; T.apacum Hughes

22 Trichoderma (1/4) T.hamatum  Bainierd;  T.harzianum  Rifai;
T.koningii
Oudem; T.Viride Pers

23 Trichothecium (1/1) | T.roseum Link

24 Mortierella (1/1) M.isabellina Oudem

25 Gymnoascus (1/1) G.roseus Apnis

26 Verticilium (1/1) V. tenerum Link

Qeyd edok ki, meso torpaglarinda yayilan mikroskopik gobaloklorin
oksariyyati demok olar ki, saprotrof hayat torzi kegirirlor. Bu gobaloklor asason
torpaqda miixtalif mongoali tullantilarin  biotransformasiyasinda aktiv istirak
edorok, torpaqlarin minerallasmasinda, onun fiziki-kmyovi  xassalorinin
yaxsilasmasinda vo mohsuldarliq gabiliyyatinin yiiksalmasinds son daraca
miihiim rol oynayirlar. Miioyyoanlosdirilmisdir ki, istor mesa, istorso do siini
sokildo neftlo ¢irklondirilmis torpaglarda bir gayda olaraq Aspergillus va
Penicilium cinslarino aid olan gobalok novlari genis yayilir vo homiso rast galinir.
Miiqayisali aragdirmalar siibut edir ki, digar cinsloro aid edilon mikromiset
novlari nisbaston az yayilmisdir. Aparilan todgigatlar gostarir ki, neftls girklonma
torpagda maskunlasan tipik mikromiset kompleksinin név miixtalifliyinds asash
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dayisikliklara sabob olur. Bels torpaglarin mikokompleksinds 15 cinss aid 30 név

g6baloyin olmasi miiayyanlosdirilmisdir (Cadval 2).

Cadval 2. Neftlo ¢irklonmis torpaqglarda yayilan mikroskopik
gobalaklorin név miixealifliyi

Sira No Goboalok cinslori Gobalok novlari
1 Acromonium (1/3) A.strictum W.Gams; A. lichenicola; A.kiliense
2 Aspergllus (1/4) A.fumigatus; A. terreus; A.flavipes; A. niger
3 Penicillium (1/3) P.corylophilum, P.granulatum, P.purpurogenum
4 Botrytis (1/2) B.cinerea Pers; B.pilulifera Sacc.
5 Fusarium(1/2) F. moniloforme Sheld; F.sambucimum Fucrel
6 Penicillium(1/3) P.cyclopium, P.janthinellum, P.lanosum
7 Gliocladium (1/1) G.roseum Bainier
8 Mucor (1/2) M. hiemalis Wehmer; M.luteus Linnem.
9 Chaetomium (1/1) Ch. cochliodes
10 Chrysosporium (1/2) | Ch. zonatum; Ch.lucknowense
11 Botryotrichium (1/1) | B. piluliferum Marchal
12 Cladosporium(1/2) C.herbarum Link; C.sphaerospermum
13 Stachybotrys (1/1) St.chartarum
14 Trichocladium (1/2) | T. opacum; T. angelicum
15 Geotrichum (1/1) G.candidum Link.

Miiosyyanlagdirilmisdir ki, neft moahsullar ilo ¢irklondirilmis torpaqglarda
osason, Penicillium fumiculosum va Aspergillus terreus mikromiset novlori
dominantliq edirlor. Hansi ki, geyd olunan gébalok novlori neftlo ¢irklonmayan
tomiz torpaglarda moaskunlasan mikokompleksdo tomsil olunmurlar va ya gox
nadir hallarda tosadiifon rast goalinirlor.

Eyni zamanda aparilan todqiqatlar gostorir ki, neft vo onun miixtalif
mohsullar ilo ¢irklonmays moruz qalan torpaqglarda neftin miqdarinin artmasi
Penicillium cyclopium, Penicillium janthinellum, Penicillium lanosum,
Penicillium martensii, Penicillium variable, Aspergillus repens gobaloklarinin
inkisafina stimuloedici tosir niimayis etdirir. Penicillium cinsinin belo bir
movqgedo olmasi onun goxsayli spor omalo gatirmo xiisusiyyati ilo olagodardir.
Neftlo ¢irklonmo zamani torpaglarin mikromisetlor kompleksindoki fitotoksik
formalarin nisbatinin artmast ilo yanasi, karbohidrogen oksidlogdirici stammlarin
say1 da artir.

Eksperimentlorin gedisindo o da aydin oldu ki, neft vo onun mohsullari ilo
cirklonmonin doracasindon asili olaraq, bazon mikokompleksin név torkibindo
transformasiyalar da bas verir. Coxsayl todqiqatlarda miioyyanlogdirilmisdir Ki,
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Trichoderma cinsina aid olan gébaloklor biitiin fitopatogen mikromisetlora qarst
miinasibatdo antoqonist xassolor tozahiir etdirirlor. Hotta Penicillium cinsinin
dominantliq mdévqgeyni ovoz edir. Neftlo ¢irklonmo noticosindo insanlar iiglin
potensial tohliiko hesab olunan mikromiset ndvlori arasinda daha ¢ox Aspergillus
fumigatus novii agkar edilmigdir. Habelo, malum olmusdur ki, torpaqglarin neft
mohsullart ilo ¢irklonmosi formalagan mikobiotanin ndév  miixtolifliyini
nazoracarpacaq doracodo kasadlagdirirsa da, onun say torkibini kifayst qodor
yiiksaldir. Oz-6ziino tomizlonmo prosesinin bas verdiyi vo neftlo ¢irklonmonin
soviyyasi 1% -don ¢ox olmadigi torpaq, on yiiksok mikromiset bollugu ils
xarakterizo olunmusdur, ¢iinki asagi konsentrasiyali neft mohsullar1 zohorli
deyildir. Oksina heterotrof torpaq mikroorqanizmlori ii¢lin alava bir gidalanma
monbayidir.

Onu da geyd etmok lazimdir ki, mikromisetlor torpaq va rizosfer mikrob
biotasinin daimi torkib hissasi olmagla diger rizosfer mikroorganizmlari yanasi
bitkilorin inkisafinda miihiim rol oynayirlar [3; 6; 10]. Bununla da bitkilari gida,
fitohormon, vitamin vo digor boyiimo faktorlar: ilo tomin olunmasinda istirak
edirlor. Torpaglarin neftlo ¢irklonmasi bazi hallarda sahibi bitki - patogen
olagasinin  Oyronilmasinds  boyiik ohomiyysto malik olan  mikromisetlorin
pektolitik aktivliyinin artmasina komok edir.

Beloliklo, aparilan todgigatlar noticasinds molum omusdur ki, torpaglarin
neft vo onun miixtalif mohsullart ilo ¢irklondirilmasi torpaglarin fiziki-Kimyavi
xassalarina, mohsuldarliq gabiliyyatina, gobalok komplekslorinin qurulusuna tasir
gostarmoaklo yanasi, orada maskunlagan mikokompleksin struktur taskilina, név
miixtalifliyino xiisuson onlarin rastgalma tezliyino asasli tosir gostorir. Torpaq
mikokompleksinin bu ciir struktur toskili ¢irklonmis torpaqlarin biomonitoringi
zamani istifads edilo bilar.
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AZORBAYCAN RESPUBLIKASININ SOKI-ZAQATALA ZONASINDA
YETISDIRILON TRAPEZOND VO SAMSUN TUTUN NOVLORININ
MIKROELEMENT TORKIBININ TODQIQi

Acar sozlar: Trapezond va Samsun, mikroelement, atom-adsorbsiya

Azorbaycan Respublikasinin Soki Zagatala zonasinda yetisdirilon Trapezond
vo Samsun tiitlin ndvlorinin mikroelement torkibi atom-adsorbsiya metodu ils
Oyranmisgdir. Miiayyon edilmisdir ki, gotiiriilon tiitiin niimunslarinds Pb, Sn, Cr, Mn,
Ni, Al, Ti, Si, Mg, Ca, Mo, K, Cu, Zr, Na, Co, Sr, Fe, V, Y kimi mikroelementler
movcuddur Ki, onlarin da miqdar1 nazors carpacaq doracods bir-birindon farglonir.
Gostarilon elementlordon Si (15-17%), Al (~2%), Mg (~3%), Ca (~9%)va Na (1,5%-
don ¢oX) ¢ox olmasi agkar edilmisdir. K vo Fe elementlorinin migdar1 arasinda
miioyyan asililigin oldugu moalum olmusdur. Miioyyan edilmisdir ki, tiitiin novii yiiksok
oldugda K elementinin miqdari ¢ox oldugu halda, Fe elementinin miqdar1 aksins az
olur. Belalikla, Azarbaycan arazisinds yetisdirilon Trapezond vo Samsun tiitiin novlori
zongin mikroelement torkibs malikdirlor va yiiksak kefiyyot gOstericilori ilo xarakterizo
olunurlar.

HU.b.Acaoosa., M.P.Kypoanoe, E.H.Illamunos

HNCCIEAOBAHUE MUKPOJ3JIEMEHTHOI'O COCTABA TABAKA
COPTOB TPAIIE30H/I N CAMCYH BBIPAINEHHBIX HA TEPPUTOPUN
IMEKU-3ATATAJIMHCKOM 30HbI A3EPBAVJI’KAHCKOM PECITYBJIMKHA

Knrouesvle cnoea: Tpanesono u CamcyH, MUKPOIIEMEHMbl, AMOMHASL-
aocopbyus

ATOMHO-a7ICOPOITMOHHOM METOAOM OBLT H3YYCH MHKPOIJIEMEHTHBIA COCTaB
coproB Tabaka Tpamesonn m CamcyH, BeIpameHHBIX B llleku-3aratamnHCKON 30HE
Azepbaiimkana. beimo mokazaHo, 4TO HCCIEIOBaHHBIE 00pasiel Tabaka cozepikar
MHKpPO3JIEMEHTHI, Takue, kak Pb, Sn, Cr, Ti, Mi, Al, Ti, Si, Mg, Ca, Mo, K, Cu, Zr, Na,
Co, Sr, Fe, V, Y, komuvecTBa KOTOPBIX 3aMETHO OTIHYaroTcsa. [lomydeHo, 4TO B
oOpasiax Tabaka OTHOCHTEIBHO OONBIIOM KojmyecTBe npucytctByeT Si (15-17%), Al
(~2%), Mg (~3%), Ca (~9%), Na (6onbme 1,5%). Bbuia BbissBIEHA ONpeacIeHHAs
Koppemsanus Mexay kommdectBoM K m Fe coprom Tabaka. IlokazaHo, 9TO BBICIITHI
copT Tabaka xapakTepu3yercsi Ooyiee BBICOKHM colepxanueM K W OTHOCHTENIbHO
HU3KUM cojaepkanueM Fe. Crmenano BeIBOA 0 TOM, uTo Tabaka Tpamezona u CamcyH,
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BBIDAIICHHBIE Ha TeppUTOpHH A3zepOaiikaHa MMEIOT OOraThlii MUKPOIIEMEHTHBIH
COCTaB U OHU XapaKTepU3yloTcs 0oJiee BRICOKUMH TIOKa3aTeNIIMH KadeCTBa.

|.B.Asadova, M.R.Gurbanov, E.N.Shamilov

STUDY OF THE TRAPEZOND AND SAMSUN TOBACCO TRACE
ELEMENT COMPOSITION GROWN IN THE SHEKI-ZAGATALA ZONE OF
THE REPUBLIC OF AZERBAIJAN

Keywords: Trapezoid and Samsun, trace elements, atomic-adsorption

By atomic-adsorption method microelement composition of Trapezond and
Samsun tobacco grown in Sheki -Zagatala are a of Azerbaijan has been studied. It is
shown that tobacco samples under the investigation include microelements as Pb, Sn,
Cr, Ti, Mn, Ni, Al, Ti, Si, Mg, Ca, Mo, K, Cu, Zr, Na, Co, Sr, Fe, V, Y, which
amounts are substantially differed. It is found out that in tobacco samples Si (15-17%),
Al (~2%), Mg (~3%), Ca (~9%), Na (over 1,5%) are bigger. Certain correlation
between K and Fe amount and tobacco have been revealed. It is shown that high
guality of tobacco in characterized by higher content of K and Fe relatively low content
of Fe. We can conclude that Trapezond and Samsun tobacco grown in the are a of
Azerbaijan are rich in microelement content and are characterized by higher quality
parameters.

Giris

Moalum oldugu kimi tiitiin yetisdirilmasi murokkab ¢ox hallarda spesifik
xususiyyatlora malikdir ki, bu da 6z névbasinds bioloji xUsusiyyatlorlo birbasa
baglidir. Homginin tiitlinyetisdirma, tiitlinyigma vo onun yigmadan sonraki
emalina dair texnologiyalara dizgun omal edilmasi tolob olunan kefiyyat
gostaricilorine malik tutlin ndvinin alinmasi {igiin ¢ox vacibdir. Digar torafdon
isa, aydindir ki, kimyavi torkib komponentlarinin an optimal nisbatlori titinin
toksiki tosirinin azalmasina vo onun yiksok texnoloji xususiyystlora malik
olmasina sabab olur. Buna goéro do, struktur komponentlorinin nisbi miqdari
verilmis yerdo torpagin geokimyovi XUsusiyysti va iglim soraiti ilo muoyyan
olunan thtinun genetik xdsusiyyatlorinin  dyranilmasi bu sahads kimyovi
torkibin optimal nisbatini muoyyanlogdirmaya imkan vers bilor. Qeyd edok ki,
bu istigamatds aparilan todgigat islori tltunun osas struktur komponentlori
olan nikotin, karbohidratlar, zilallar tgun aparilmigdir vo onun mikroelement
torkibino, mikroelementlorin titinun kefiyyat gostoricilorino tosirino dair
todgiqatlar, demok olar ki, aparilmamigdir [1-5].

Toqdim olunan isdo bu mogsadlo Respublikamizin orazisinds
yetigdirilon Trapezond va Samsun tdtin ndvlarinin mikroelement torkibi
muoayyanlosdirilmis va gostorilon tutlin névlarinin kefiyysti arasinda miiayyan
paralellor aparilmisdir.
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Materiallar va tadgigat metodu

Respublikamizin Soki vo Zagatala zonasinda yetison aromatik tipli
Trapezond vo skelet tipli Samsun tatin novlori todgigat obyekti kimi
gotlirilmisdiir. Tocrubalorde muxtalif tiitin noévlsrinds olan ham fermentasiya
edilmis vo fermentasiya edilmamis (14% namliya malik), ham ds yasil yarpaq
nimunoalarindon istifado edilmisdir. Hor névdon olan nimunoalor xirdalanmas,
ozilmis va alinmis tozdan d~300 mkm 6l¢iili hoblor diizaldilmisdir.

Tutnin mikroelement torkibi atom-adsorbsiya metodu ilo DFS-8-1
markali spektoqrafda miiayyanlosdirilmisdir.

Naticalar va onlarin mizakirasi

Keyfiyyat torkibinds olan ziilallarin, karbohidratlarin, yaglarin vo S.
miqdari ilo miayyan olunan gida mohsullarinda forgli olaraq tuttin mohsullarinin
dad xulsusiyyatlori onlarin torkibinds olan coxlu sayda mixtalif maddolorin
mitloq migdan ilo yanasi, hom do onlarin bir-birna nozaran nisbi miqdarlari ilo
mioayyan olunur. Basqa sozlo desok, mixtalif maddoalorin harmonik toplusu ilo
muoayyan olunan torkib, tuttinun kefiyyat gostaricisi hesab olunur.

Molum oldugu kimi, tiitiiniin Kimyavi tarkibinin asas elementlori -nikotin,
karbohidratlar, ztlallar, polifenollar, heksan ctvhari, suda hall olunan maddalor
Vo s. hesab olunur. Moalumdur ki, mixtslif tGtin novlori bir-birindan
karbohidratlar1 ¢ixmaq sarti ilo diger komponentlora gora shamiyyatli doracodo
farglonillor [6]. Belo ki, bir névds nikotinin, digerinds ziilallarin, o birinds iso
polifenollarin va ya heksan cévharinin migdari ¢ox ola bilar.

Mioayyan edilmisdir ki, karbohidratlar, efir yaglar tiitiiniin kefiyyatino
musbat, zilallar, pektin va Gizvii maddalor isa manfi tasir gostarir. Burada bels bir
fakti da gqeyd etmok lazimdir ki, diizdiir, ziilallarin miqdarinin az olmas: tiitiiniin
dad xususiyyatinin yiksok olmasinin g0storicisi olsa da, onlarin tiitiindan
tamamilo konarlasdirilmasi tiitiiniin kefiyyatinin haddon artiq pislosmasine sobob
olur [5-7].

Qeyd etmok lazimdir ki, tiitiiniin dadinin tiindliiyii onun torkibinds olan
nikotinin miqdari ilo mioyyan olunan fizioloji tlndlliyd kimi gebul
olunmamalidir. Belo Ki, nikotin-tltinln torkibinds olan asas alkoloidir vo sigaret
gokon adamda o el bir xlisusi dad yaratmasa da, onun azlig1 vo ya heg olmamasi
arzu olan effekti yarada bilmir. Malum oldugu kimi, alkaloidlar organizma kaskin
spesifik tasir gostara bilon azotlu Uzvi birlosmalordir vo onlarin boyiik dozalarda
gobul olunmasi hatta insan organizminin 61umu ils naticalona bilir [7].

Coxlu sayda analizlorin noticasindo muoyyan olmusdur ki, nikotinin
optimal normasi yiiksok sortlu titinds 1,2-1,5%, orta sortlu tltlinds 1,5-1,7%,
asag1 sortlu tiitiindo isa 1,75-dan ¢ox olur [5]. Tutlnds nikotinin migdarinin ¢ox
olmasi tokco onun fizioloji tindliyuni yox, ham do onun organizma maxsus
narkotik tesirinin ¢ox olmasi demakdir. Hor halda, yena do sigaretin kefiyyatinin
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yuksalmasi ilk novbads thtlnln torkibinds olan nikotin vo muxtalif gatran
maddoalorinin miqdarinin az olmasma gotirib ¢ixara bilon texnologiyalardan
istifads ilo bagli olmalidir.

Molum oldugu kimi, tiitiin ham¢inin mixtalif mineral maddslors malikdir
ki, bu maddalar birbasa olmasa da, dolay1 yollarla tiitiiniin kefiyyatina, asasan do,
yanma siratino vo yanma prossesinin 6zlns tasir eds bilir. Masalon, malumdur
ki, xlor va kiikurdli birlosmalar tiitiiniin yanmasima monfi tasir gostordiyi halda,
yani onun yanmasini pislosdirdiyi halda, tizvi kalium duzlari, oksino bu prosess
mushat tosir gosterir [5]. Yanma prossesinin diizglin gedisat1 iso 6z ndvbasinda
lazimi miqdarda nikotinin va gatranin alinmasini nizamlaya bilor.

Deyilonlora aydinliq gotirmok magsadi ilo Respublikamizin orazisinda
yetigon tltin noévlarinin mixtalif sortlarinin mikroelement torkibini dyronmayi
garsimiza mogsad qoymusuq. Trapezond vo Samsun tltlin novlarinin
mikroelement torkiblari uygunluq taskil etdiyindon tagdim olunan cadval 1(a-b)-
do yalniz Samsun novii ligiin aldigimiz naticalor 6z oksini tapmisdir.

Qeyd edok ki, Respublikamizin ayri-ayri zonalarmin torpag-iglim
soraitinin yuksok kefiyyotli, tezyetison, iriyarpaqli vo muxtalif xastalikloro qgarsi
yuksak keyfiyyato malik tuttin ndvlarinin yetisdirilmasins real zomin yaratmasina
baxmayaraq okilon tltinin 75%-i Soki-Zaqatala zonasmin payma disiir [4].
Homin zonada osasan Trapezond vo Samsun titin novleri yetisdirilir. Malum
oldugu kimi, Trapezond adi altinda bir-birindon morfoloji va bioloji
xususiyyatlarina gora farglonan 1000 don ¢ox mixtalif sort birlasir [9]. Bunlarin
arasinda qisa vo ucaboylu sort névleri vardir ki, onlarin yarpaqlarinin uzunlugu
22-35 sm, yarpaqlarinin say1 iso 19-31 arasinda doyisir. Biitiin novlor quraqliga
qgarst yiiksok davamliliga, tez vo orta yetismo dovrlarino malikdirlor.

Cadval 1(a). Samsun tipli tiitiin niimunalorinds mikroelementlarin faizlo miqdar

Mikroelementlarin quru tiitiin miqdarna nisbatan %-15 miqdar:

Pb Sn Cr Mn Ni Al Ti Si |Mg| Ca
Fermetasiya | 0,0040 * 0,0060 | 0,080 | 0,0045 | 1,50 | 0,090 | 14,5 | 3,0 | 7,40
olunmus 1-ci
sort

Fermetasiya | 0,0035 * 0,0065 | 0,078 | 0,0018 | 0,92 | 0,035 | 8,2 | 2,6 | 8,30
olunmus 3-cu
sort

Fermetasiya | 0,0080 |0,0035| 0,015 | 0,092 | 0,0060 | 1,80 | 0,050 | 16,2 | 3,0 | 6,90
olunmus 1-Ci

NUmuna

sort

Fermetasiya |0,0080 * 10,015 (0,083 |0,0016 |0,30 |0,040 (5,8 (2,2 |4,90
olunmus 3-cU

sort

Yagil niimuna |* * 0,020 |0,045 |* 0,35 (0,020 (1,2 |2,1 |3,10
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Cadval 1(b)
NUmuna |Mikroelemntlorin quru tiitiin migdarina nisbatan %-lo miqdar:

Mo K |Cu |Zr Na |Co |Sr Fe |V Y
Fermetasiya 0,00035|0,40 {0,0080|0,0065 [>1 |* 0,085 |Izlori |0,00032(0,00045
olunmus 1-ci sort
Fermetasiya 0,00040|0,20 {0,0085|0,0030 (>1 |* 0,040 (2,1 |* *
olunmus 3-cu sort
Fermetasiya 0,00028|0,30 {0,0075|0,0028 (>1 |* 0,045 |1,1 |0,00028(0,00038
olunmus 1-ci sort
Fermetasiya 0,00027|0,23 {0,0050|0,0030 (>1 |* (0,060 (2,6 |* *
olunmus 3-cU sort
Yagil niimuns 0,00030|0,085{0,0010|0,0025 (<1 |* 0,050 (0,84 |* *

*- mikroelementin izlori agkar edilmayib.

Trapezondun miixtalif sort ndvlorinds nikotinin miqdari clizi bir giymatdon
1,8%-9, sudahollolunan karbohidratlarin miqdart 1,1%-don 18,2%-9, ziilallarin
miqdar1 189 5,7%-don10,9%-5 qodar forglons bili [9]. Miirakkab hibridlasma yolu
ilo az nikotinli (0,7%) Trapezond-195 sortu alimugdir ki, bundan da yiiksok
mohsuldarliga vo kicik nikotin torkibino malik sortlarin seleksiyasi {i¢iin donor
kimi istifado olunur [11-12].

Samsun adlandirilan tiitiin noviindo iso sortlararasi forglor asason onlarin
yarpaqlarinin  uzunlugunun 16-28 sm, yarpaglarmin saymin 22-45 arasinda
olmasinda 6ziinii gostorir.

Moalum oldugu Kkimi, tituntn normal inkisafi ii¢iin ona verilon mineral
giibrolor azot, fosfor, kalium kimi mikroelementlorin yarpaglarda toplanmasina
sobob olur. Odabiyyat materialindan aydin olur ki, bu mikroelementlor kifayot
godor olmadiqda tiitlindo nikotinin miqdar1 az olur vo onun miixtolif xostoliklora
tutulma ehtimali artir [10]. Bundan olavo molumdur ki, kaliumun miqdarinin
coxlugu tiitlinlin yanma siirating, imumiyyatlo gotiirdiikdos iso, yanma prossesinin
0zlino ohomiyyotli doracado tosir edo bilir [11]. Yanma prossesi pozulmasi iso
aydindir ki, torkib komponentlorinin on optimal toplusunda bels tiistiiniin torkibini
doyismoklo arzu olunan effektin alinmamasina sobaob olur.

Tiitlin bitkisi torpaqdan bu elementlordon basqa az miqdarda da olsa,
silisium, aliiminium, maqnezium, kiikiird, domir, kalsium, natrium, brom, mangan,
xlor, sink, mis kimi mikroelementlori do soraraq 6ziinds toplaya bilir [1].

Cadvalin tohlili aldigimiz naticalorin deyilonlori tamamils siibut etdiyini
gostorir. Codvaldon goriindiiyii kimi, Soki-Zagatala zonasindo yetisdirilon tiitiintin
torkibinda ciizi miqdarda da olsa, odobiyyat materiallarinda gostarilmayan Pb, Sn,
Cr, Ti, Mo, Zr, Sr, V, vo Y kimi digor mikroelementlor do mévcuddur. Kiikiird,
brom, xlor, sink, mis kimi mikroelementlorin iso izlorini belo gérmok miimkiin
olmamigdir. Ehtimal olunur ki, todqiq etdiyimiz tiitiin niimunslorinin mikroelement
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torkibindo agkar etdiyimiz farqler arazi torpaqlarinin geokimyavi xiisusiyyatlori ilo
baghdir.

Naticalorin ilkin tohlili Soki-Zaqatala zonasinda tiitiiniin mikroelementlorlo
kifayat godor zongin oldugunu gostorir ki, bunlarin da arasinda Si, Al, Mg, Ca, Fe,
Na va K kimi elementlor boyuk istiinliik toskil edir. Silisiumun migdarmimn daha
¢ox (Si 15-17%) olmasi diqqgati xiisusi ilo calb edir. Daha ¢ox maraq doguran iso
yasil yarpagla miiqayisado fermentasiya olunmamis tiitiin niimunssinde bu
mikroelementin migdarmin 10-15 dofs ¢ox olmasidir. Bu hom do fermentasiya
olunmus tiitiinlo miiqayisads ¢oxdur. Silisiumun miixtslif sortlarda paylanmasinda
da forglorin oldugu askar edilmisdir. Codvoldon hom fermentasiya olunmus, hom
do fermentasiya olunmamis tiitiin niimunalorinin I sortunda bu mikroelementin
miqdarimin onlarin uygun III sortlar1 ilo miigayisads toqribon 2 dofs ¢ox oldugu
aydin gérunur.

Aliiminiuma dair alinmis noticolorin tohlili bu mikroelementin silisiuma
oxsar paylanma xiisusiyyatino malik oldugunu gastorir. Belo ki, bu halda da ytiksok
sortlu tiitiindo aliiminiumun miqdarinin asagi sortlu tiitiinlo miigayisado kifayot
godar ¢ox olmasi vo emal olunmus tiitliniin yasil niimunoys nisboton adi ¢okilon
mikroelementlorlo daha zongin olmas1 miioyyon edilmisdir.

Toxminon buna oxsar naticalorin homg¢inin kalium, magnezium vo kalsium
iiciin do alinmasina baxmayaraq, domir ti¢lin xeyli forglonon naticolor alinmigdir.
Diizdiir bu halda da yasil yarpagla miiqayisado emal olunmus tiitlindo
mikroelementin migdarinin sox olmasina baxmayaraq, sortlararasit miiqayiso iiglin
tamamilo oks naticolor alinmigdir. Daha daqiq desok, hom fermentasiya prossesini
kegmis, hom do fermentasiya olunmamus tiitiiniin III sortunda domirin miqdari
oksine onun I sortu ilo miigayisade toxminan 2 dofo ¢ox olmusdur.

Almmus naticalori timumilosdirarak agsagidaki yekun fikirlori sdylomok olar:

v mikroelementlorin migdari emal olunmus tiitindo yasil yarpaqla
miiqayisado daha ¢ox olur;

v" domir istisna olmagla oksor mikroelementlorin migdari hom fermentasiya
olunmus, hom do fermentasiya olunmamis tiitiin niimunalorinin yiiksok
sortlarinda asag1 sortla miiqayisado daha ¢ox olur (domirin miqdar1 oksina
yiiksok sortluda asagi sortluya nisbaton az olur);

v’ fermentasiya olunmus vo fermentasiya prossesini kegmomis titlin
novlorinin 6zlori do mikroelement torkibino gore nazora carpacaq doracodo
forglonirlor;

v" Respublikamizin Soki-Zaqatala zonasindo yetisdirilon tiitiin névlorinin
torkibindo xlorlu vo kiikiirdlii birlosmolorin olmamasit vo kalium kimi
mikroelementin ¢ox olmasi orazido biton tiitlinliin yiiksok keyfiyyot
gostarigisi kimi gabul edilmaolidir;

v/ tiitliniin yiiksok sortunda kaliumun miqdarinin ¢ox, domirin migdarinin iso
az olmas tiitiinlin sortunun miioyyon edilmosinds test metodu kimi istifado
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oluna bilor.
Belalikls, tadqiq olunan niimunalards xlor va kiikiirdiin izlorinin belo agkar

edilmomosi xiisusilo maraq dogurur. Belo ki, artiq qeyd etdiyimiz kimi, bu
mikroelementlorin tiitlin liclin monfi keyfiyyot gostoricisi oldugu miioyyon
edilmigdir vo orazido yetison tiitliniin torkibindo bu elementlorin olmamasi
keyfiyyotinin yliksok olmasini siibut edir.
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DAG GEOSISTEMLORININ TORPAQ ORTUYUNUN
INTENSiV MONIMSONILMOSININ YARATDIGI EKOLOJI
PROBLEMLORIN CiS 9SASINDA TOHLILI VO ONLARIN

HOLLI YOLLARI

Acgar sozlar: geosistem, hassasliq, ahamiyyatlilik, manimsanilma, torpaq Ortuyu

Boylik Qafqazin simal-sorq yamaciin dag geosistemlari respublikamizin an
gadim moskunlasmis regionlarindan biri olmusdur. Osas kand tasarriifat markazi olmus
bu regionda son illor bir sira tasarrifat vo infrastruktur layihslori hoyata kecirilmisdir.
Noticodo tobii-cografi miihitdo bas vermis doyisikliklor ekocografi problemlarin
yaranmasina sabab olmusdur. Magalads tadqiq olunan srazinin torpaq 6rtilylinds uzun
tarixi dovr orzindo monimsanilmesi zamani meydana golmis miixtalif doracali
dayisilmalor arasdirilmisdir. Homginin togdim olunan mogalads xUsusilo torpaq
Ortiytnin monbitlik itkisini azaltmagq vo mohsuldarligini artirmaq {giin onlarin
hossasligit vo ohomiyyatlilik meyarlart  Oyronilmisdir. Torpagin hassasliq ve
ohomiyyatlilik alamatlorinin tohlil edarok torpaglarin hansi moagsadlor Uglin istifado
edilmasino dair Boyiik Qafqazin simal-sorq yamaci torpaglarinin mogsadlor Xxaritosi
tortib edilmisdir vo onlarin optimallasdirilmasi tizro gorulocok todbirlor plani irali
stiriilmiisdiir.

I'.H.I'aoxcuesa

OYTHU PEHHEHUSA U AHAJIN3 DKOJOTI'MYECKUX ITPOBJEM
MOYBEHHOTI'O NIOKPOBA T'OPHBIX TEOCUCTEM BbI3BAHHbBIX
MHTEHCHUBHbBIM OCBOEHHUEM (c npumenenuem ' C)

Knwouesvie cnosa: ceocucmemvi, 4y6CmeUmMenbHOCmys, Ni000podue, 0ceoeHue,
NOYBEHHbIU NOKPO8

T'opHble reocucTemsl ceBepo-BOCTOUHOTO ckjoHa bombinoro KaBkaza siBisitorcs
OIHUMH M3 CaMbIX OOXKHTHIX PErMOHOB Hariei pecrybnuku. HecMoTps Ha TO, 4TO B
LIEJIOM PETHOH SIBIAETCS CEeTbCKOXO3IWCTBEHHBIM IIEHTPOM, B IMOCJETHHE TOBI 3/1€Ch
peann3oBaHbl pAA KPYIMHBIX XO3SHCTBEHHBIX M HH(PPACTPYKTYypHBIX MpoekToB. Kax
pe3ynpTaT  U3MEHEHHMS B MIPUPOIHO-TeOT parIecKoit cpene BO3HUKIIH
sKoreorpaduueckiue MmpodiaeMbl. B crarbe paccMaTpHUBaIOTCS pa3IMYHbBIC CTEIIEHU
U3MCHCHHA B IMOYBEHHOM TIIOKPOBE€, KOTOPLIC TMPOM3OULIM 3a ZIHHTCHBHLIﬁ
HCTOPUYECKUN NEPUOJT OCBOCHUSI UCCIIEAYEMOU TeppUTOpUU. Takke B MPEACTABICHHON
cTatbe OBUIM  WM3YYEHBl KPUTEPUH UYYBCTBUTEIBHOCTH W  3HAYMMOCTH CHIDKEHUS
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TUTOIOPOTIUS TIOYBEHHOTO TIOKPOBA M TOBBIIICHUS! TPOAYKTUBHOCTH MOYBBEL. C ydéToM
YyBCTBUTEIBHOCTH WM 3HAYMMOCTH II0YB OBUIA COCTaBJIeHa IleNieBasi KapTa CEeBepo-
BOCTOYHOTrO ckJioHa bonpioro KaBkasa, a Takxe npe/yiosKeH IIaH MEpONpHUsITHI 1o UX
ONTUMU3ALIUY.

G.N.Haciyeva

WAYS OF SOLUTION AND ANALYSIS OF ECOLOGICAL PROBLEMS OF
SOIL COVER OF MOUNTAIN GEOSYSTEMS CAUSED BY INTENSIVE
DEVELOPMENT (using GIS)

Keywords: geosystem, sensitivity, importance, appropriation, soil

Mountain geosystems of the north-eastern slope of the Major Caucasus are
among the most inhabited regions of our republic. Despite the fact that the region as a
whole is an agricultural center, a number of large economic and infrastructure projects
have been implemented here in recent years. As a result of changes in the natural and
geographical environment, ecogeographic problems arose. The article examines the
various degrees of changes in the soil cover that have occurred over a long historical
period of the development of the study area. Also in the presented article, the
sensitivity criteria and the significance of reducing the fertility of the soil cover and
increasing the productivity of the soil were studied. Taking into account the sensitivity
and significance of the soils, a target map of the northeastern slope of the Major
Caucasus was compiled, and an action plan for their optimization was proposed.

Torpaq Ortuyu geosistemin asas tnsirlarindan biridir. Geosistemin diger
unsirlorina  nisboton daha dinamik vo antropogen tasirlorin  bitin
muxtalifliklorini  6ziindo oksetdiron bir komponentdir. Homgcinin digar
komponentlarindon forqli olaraq torpaq 6z funksiyasini daha gec doyisir. Belo
ki, mioyyan middat intensiv. monimsanilmosino baxmayaraq, 0z genetik
xususiyyatlarini, moahsuldarligini, miinbitliyini vo s. keyfiyyat gostoricilorini
goruyub saxlaya bilir. Ancag buna baxmayaraq, zaman kecdikco onlarin
morfometrik xdsusiyyatlori doyisir, tarazligi, ekoloji miivazinati pozulur va
mohsuldarlig1 asag diisiir.

Bu proses Boyiik Qafgazin simal-sorq yamaci dag geosistemloarinin torpag
ortlyiinds do 0zUnu birGize vermisdir. Todgiq olunan orazi respublikamizin an
gadim maskunlasma arazilorindan biri olmasi, uzun tarixi dovr arzinds mixtalif
tosorrifat saholori intensiv. vo kortobii surstdo monimsanilmasi, tobii
geosistemlarin antropogen geosistemlarlo avoz olunmasina sabab olmusdur.
Son dovrlar burada iri layiho vo aqroislahatlarin hoyata kegirilmasi muxtolif
ekoloji pozulmalarin yaranmasini daha da siirstlondirmisdir [1]. Torpaglarin
degradasiyaya ugramasinin, mohsuldarliginin itirilmasinin qarsisini almagq
muasir dovrimuzin on aktual problemlardan biridir.
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Respublikamizda arzaq tohllkasizliyini vo shalini ekoloji cohatdon tomiz
gida mohsullart ilo tomin etmok U¢lin 2016-c1 ildo AMEA akad. H.O.Oliyev
adma Cografiya Institutunun “Ekocografiya” sobasinin omokdaslar1 torafindan
Boyiik Qafqazin simal-sorq yamacinin dag geosistemlorinin torpaglarda
todqiqatt islori aparilmisdir [3; 4; 7]. Toadqiq olunan orazinin torpaq ortlyu
xaritasi Q.S.Mommodovun  redaktorlugu ilo tortib olunmus Azorbaycanin
torpag Xoritasindan istifado edilmisdir. Bununla yanasi acrokosmik sokillordon
(2018-cii illor, ESRI Inc: CiS-do ArcMap, ERDAS “Imagere”, IIWIS, ENVI
programi) miiraciot edilmisdir [5; 8].

Boyiik Qafgazin simal-sorq yamacinin dag geosistemlarinin torpaq ortuyu
(dag-gomon, dag-goman-bozqir, qonur-dag-meso, tipik-gimli-karbonathi dag-
mesd, ohvoyi-dag-meso, dag-¢coman-gohvayi, dag-boz-gshvayi va s.) saquli
zonalliq ganununa uygun olaraq yayilmigdir (Sakil 1) [2]. Torpag ortiyunun
saquli zonalliq tizro yayilmasinin digor tobii-cografi miihit elementlori ilo
uygunlagmasi arazinin manimsanilma xususiyyatlorino ciddi tesiri vardir. Belo
ki, buradaki kond tosorriifatt sahoalorinin  monimsanilmo istigamotinds
rayonlagsmasina miithiim taSir gostorir.
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Sakil 1. Boyiik Qafqazin simal-sorq yamact dag geosistemlorinin torpag tiplari (ha ilo)

Orazinin torpaq Ortuyunin muoxtalif tesarrifat sahslorinds intensiv
monimsanilmasi onun gida elementlorinin azalmasina, bonitet ballarinin asagi
diismasine, granulometrik torkibinin doyismoasino vo s. neqativ hallara sobob
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olur ki, bunun Gglin biz arazinin torpaq ortiyunun hassasligini, shamiyyatliliyi
Vo 0 cimladan moagsadliliyini miayyanlosdirmayi vacib hesab etmisik.

Torpaq Ortlylnin mogsadliliyini  toyin - etmok {iglin  torpaglarin
ohomiyyatliliyi vo hassasligini miioyyan edib, Xaritolosdirib vo onlarin asasinda
mogsadlilik  xaritosini  tortib etmigik [6]. Belo ki, torpagq Ortuyinin
ohomiyyatliliyini (bonitet bali, humusun miqdar1 (%-1o), yayilma hiindiirliiyi,
orazinin meyilliyi, qranulometrik torkibi, fitokutlonin mohsuldarligl) vo
hossasligin1 (eroziya proseslarinin intensivliyi, saquli par¢alanma daracasi,
yamaclarn meyilliyi, siirismo saholorinin yayilmasi (km?), orazidon
monimsanilmo) tayin etmoak ti¢iin onlarin giymatlondirmo meyarlardan istifads
etmisik. Torpaqlarin hassasligini vo ohomiyyatliliyini  R.M.Mammadovun
todgiqatlarina asason Oyronilmisdir.

Ohomiyyatliyi sadalanan meyarlar asasinda giymotlondirmasi zamani 3
Soviyya (Qobul olunmusdur: yiiksok shamiyyatli, orta shomiyyatli vo asagi
ohomiyyatli. Todgiq olunan arazids torpaqlarin 1011.8 km? yiiksok, 2195,3 km?
orta, 1356,8 km?*-i iso asagi ohomiyyotli torpaqglardir. Dhamiyystlik xaritasini
tortib edorkon muioyyan etdik ki, yuksok shomiyyatli torpaglar asasen d.s.-dan
200-500 m-o godar olan orazilords, asagi shomiyyatli torpaglar iso d.s.-don
1800 m-dan yuxarida yayilmigdir (Sakil 2).

%-19

40%

® Yiiksok ohomiyyatli = Orta ohomiyyatli = Asagi shomiyyatli

Sakil 2. Boyiik Qafqazin simal-sorq yamacinin dag geosistemlori torpaglarinin
ahamiyyatlilik daracasi (%-12)

Toadqiq olunan arazinin torpaq ortlyinin moagsadliyini tayin etmoak Ggln
torpaqglarinin hassasligini 6yronmisik. Torpaqlarin hassaslhigini tayin etmoak Ugin
onlarin yayildig1 orazilordo yamaclarin meyilliyi, saquli par¢alanma doracasi,
eroziya proseslarinin intensivliyi vo torpaqglarin tosarriifatdaki manimsanilmasi
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saviyyasinin gostaricilorindan istifads etmisik (Sokil 3). Tadgiq olunan arazinin
torpaglarinin  tosorriifatda istifadosine goOro hossasligimi  todqiq edorkan,
muoyyan etdik ki, orazinin 1011,8 km? zsif, 3071,7 km? yiiksak, 480,5 kmi iso
orta doracads hossas orazilordir.

Apardigimiz todgiqgatlar osasinda miioyyan etdik ki, yiiksok hossasliga
malik olan torpaglarin 28,1%-i yiksokdagliq orazilords yayilmigdir. Bu
torpaqlarin dayanigliginin az olmasi, qida maddslorinin tez itirilmasi, bonitet
balinin, keyfiyyat qrupunun asagi diismasi, degradasiya prosesinin tezlosmasino
Sabab olur. Osasan bu torpaqlarda yay otlaglari, biganak kimi istifads olunur ki,
onlarin 6z strukturunu itirmomasi ii¢iin otarilma qaydalarin ciddi riayst edilmasi
vacibdir.

%0-1a

O Zaif hassashi O Orta hassash Yiiksok hassash

Sakil 3. Boyiik Qafqazin simal-sorq yamact dag geosistemlari torpaq ortlyunin
hassasliq daracasi (%-12)

Ortahassasliga malik torpaqglar todqig olunan orazinin 45,3%-ni shato
edir. Osason bu torpaqglar meso altinda vo mesadon azad olmus orazilords
yayilmisdir ki, onlarin deqradasiyaya ugramasinin qarsisint almaq T{ig¢iin
mesalorin qirilmasinin gargisin1 almaq, hamin torpaglardan istifadasi zamani
aqrotexniki gaydalara riayat etmok oasas sortlordon biridir.

Azhossasliga malik olan torpaqlar (20,8%) osasen dagotoyi zonada
yayllmisdir. Bu torpaglarin dayanighi olmasina baxmayaraq, onlarin 6z
strukturunu saxlamasi tiglin agrotexniki gaydalara mutloq riayst etmok lazimdir.

Boyiik Qafgazin simal-sorq yamacinda torpaqglarin shomiyyatlilik vo
hossasliginin aragdiraraq konfliktlor, hansi modsaglor Ggln istifadasi vo
todbirlor planin yerina yetirilmisdir (Cadval 1).
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Cadval 1. Boyiik Qafqazin simal-sarg yamaci torpaglarin ahamiyyatliyinin va
hassasliginin giymatlondirilmosi

Torpaglarin
ehehmiyyetli}/inin Vo Konfliktlor Meqs;;dl_erin nb\(u Vo Todbirler
ossasliginin tatbiq sahosi
giymatlondirilmasi
Nadir torpaq tiplori ~ [Torpaq itkisi Nadir torpaqg tip vo Mohsuldar
yarimtiplarinin torpaglarda
qorunmast otarilmanin
garsisinin
alinmasi

Tosorrlfatda yeri vo  |Ekzogen relyef Mohsuldar torpaglarin |Mshsuldar

istifadosi amoalagatiran gorunmast torpaglarda
proseslor diizgtin istifadoanin
naticasinda tomini
torpagin,
torpaqlarin sathinin
asimmasi

Mexaniki torkibi vo  |Mohsuldar Eroziya va digar Eroziyaya garsi

aqrokimyavi torpaqglarin dik negativ tasirlora maruz |todbirlor

xususiyyatlori yamaclarda qalmis torpaqlarin
yayilmasi barpasi

Orazids yamaclarin Meyilliyi boyik olan  |Meyilliyi boyuk

dikliyi v baxarliligi

Torpaq eroziyasi

Dasgliligt

yamaclarda torpaglarin
haddindan artiq
suvarilmasinin garsist
alimmasi

Orazi U¢ln xarakterik
olan xatti, geoloji va
stirotli eroziya névlori
ilo mibarizo

Cay daglar ila
ortiilmiis mohsuldar
torpaqlarin daslardan
tomizlonmasi

olan yamaclarda
“terrasvari” okin
sistemino kegid

Qranulometrik torkibi

Okin li¢iin yararlt

Batagliqlagsmasi va

torpaqlarin azligi,

sothin daimi torpaglarin dinco
donuslugu qo'yulmf?ldan
Torpagin bonitet bali  [oKilmasi

Vo mohsuldarligi

Tobii folakatlorin
(stirtismo Vo sel) bas
vermos intensivliyi
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Torpaq Ortiylnin tesarrifatda istifadasine gora ohamiyyatlilik va
hossasliq xaritalori asasinda todqig olunan orazinin torpaqglarinin magsadlorin
inteqrasiyast Xoritasini tortib etdik. Ilk 6nco onu geyd etmoliyik ki, osas 3
moaqQsada Vo istigamats riayat olunmalidir:

Mihafizo - mulayyan orazilorin muasir vaziyyatinin stabil saxlanmasini
nozords tutur. Bu halda insan torofindon oraziys antropogen tosirlorin na
artirilmasi, no do kaskin azaldilmasi talob olunmur.

Inkisaf - mioyyan bir orazinin mokan vo zaman etibar1 ilo mévcud
vaziyyatinin doyisilmasine yOnoldilmis prosesdir. Orazinin inkisaf prosesi
insanin aktiv miidaxilasi soklinds bas verir. Bir qayda olaraq bu proses insanin
tam nozarati altinda olur.

Yaxsilasdirma - orazidoki movcud soraitin yaxsilagdirilmasina dogru
doyisdirilmasi t¢un hayata kecilon kompleks todbirlordir.

R.Mommodovun tadqiqatlarina asason giymatlondirms kateqoriyalarindan
istifads edoarok yuxarida geyd etdiyimiz xaritoni tortib etdik (Coadval 2, Sakil 3).

Cadval 2. Qiymat kateqoriyasinin (hassalig va ahamiyyat Xaritasi) saha magsadlarina
integrasiyast (R.M. Mammadovun tadgigatina asasan)

Ohomiyyoat
Y uksak Orta Asagl
Y uksak M M Y
Mihafizo, Mihafiza, Yaxsilagdirma,
o istifadadan istifadedan imtina muhafizo
'z imtina
2 Orta M ' I Y
I Mihafiza, Inkisaf, eksietnsiv | Yaxsilagdirma,
ekstensiv istifado istifado inkisaf
Zoif M I Y
Miihafizs, Inkisaf, eksietnsiv | Yaxsilasdirma,
ekstensiv istifado istifado inkisaf

Sokil 3-don gorindiyti kimi orazinin torpaq ortilyiinin 1356,9 km?
yaxsilasdirma, miihafizo, 884,5 km? muhafizo, istifadodon imtina, 1310,7 km?
inkisaf, ekstensiv istifade, 1011,8 km? miihafiza, ekstensiv istifads kimi istifado
edilmalidir.

Sokil 3-don gorindiyd kimi muhafizs, ekstensiv istifads asason todgiq
olunan arazinin daniz saviyyasindan 200-400 m hindirlikds (bazi arazilords)
Vo cay otrafinda yayilmis torpaqglart ohato edir. Mohsuldar torpaglarda
otarilmanin qarsisinin  alinmasi, torpaqlardan diizgiin istifadonin tomin
olunmasi, meylliyi yiiksok olan yamaclarda (25-30°) terrasvari okin sistemina
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SORTI ISARDLOR
:l Miihafiza, ekstensiv istifada
I - inkisaf, ekstensiv istifada
|:| Miihafiza, istifadadan imtina
- Yaxsilagdirma, miihafiza
I Qayali saha
Caylar
I *  Yasayis mantagolori

Magistral_yol

Sakil 3. Boyiik Qafqazin simal-sorq yamact dag geosistemlori
torpaq Ortiyunin magsadlilik xaritasi

kecid (gohvoyi dag-mess torpaqlarinin yayildigi zona), ¢ay daslar ilo Ortiilmiis
mohsuldar torpaqglarin daslardan tomizlonmasi, meylliyi béyik olan yamaclarda
torpaqlarin hoddon artiq suvarilmasinin garsisinin alinmasi, oakin sahslarinin
genislondirilmasi hoyata kegirilmalidir. Inkisaf, ekstensiv istifado doniz
saviyyasindon 200-800 m-o godor olan areallar soklinds yayilmis torpaqlari
ohato edir. Bu torpaglarin inkisaf etdirilmasi potensiali moévcuddur ancaq
bundan kifayat qgodor istifado edilmirdi. Bu torpaglarda okin sahslarinin
genislondirmoli  (baglarin  sahalori  genislondirilmali  vo  mohsuldarligin
artirilmali), qis otlaglarinda normaya (1-4 bas davar) riayat edilmali, meyvs va
torovaz mohsullarinin xarics ixrac edilmasini yaxsilagdirmaq tglin Samur kegid
montagasine yaxin arazido meyvo-torovaz saxlama kameralarinin yaradilmalidir
Vo nogliyyat infrastrukturunu inkisaf etdirilmolidir. Muhafizs, istifadodon
imtina meso Ortliyli altinda yayilmis torpaglaridir. Bu torpaglar osason meso
altinda yayildig ti¢lin onlarin istifadesinds mesoalorin qirilmasina gatirib ¢ixara
bilor. Bu sobabdon bu torpaglarin istifadosindon imtina etmali vo mihafizo
etmoliyik. Bununla yanast homin orazilordo mesolorin  borpast  vo
mohsuldarligin1  artirllmasi tigin miitomadi olaraq monitorinqg aparilmali,
Tongoalt1 vo Kurkun yasayis montagelori yaxinliginda nadir agac ndvlorinin
gorunmasi nazarato gotlrilmali, meso orazisins aid olan saholords milli parkin
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sahasinin geniglondirilmali, Urva, Atuc, Firiq kandlori yaxinliginda siiriismays
davamli agac novlorindon ibarot mess zolagi salinmalidir. Yaxsilasdirma,
muhafizs iss yay otlaqlarinin yayildigi deniz saviyyasindon 1800 m-dan yiiksok
olan orazilori ohato edir. Bu torpaglar intensiv vo geyri-miintozom olaraq
otarildigindan 6z keyfiyyati itirmis, siirigsmolor aktivlosmis, yarganlar vo s.
neqativ proseslor genislonmisdir. Buna goro do ilk ndvbado bu torpaglar
yaxsilagdirilmali vo mihafizo edilmalidir. Qeyd olunan arazilords turizmin
xususilo kond turizmin inkisaf etdirilmomasino nozarat edilmolidir, eroziya,
stirlisma Vo selo qarsi tadbirlor hayata kecirilmali, otlag, biganak va oriislarin
ekoloji saglamlagdirilmalidir.

ODOBIYYAT

1. Azorbaycan Respublikasi regionlarinin 2014-2018-ci illordo sosial-igtisadi
inkisafi Dovlot Programi Baki, 2014, 175 s.

2. Babayev M.P., Cofarova C.M., Hasanov N.H., Hiseynova S.M. Azarbaycan
torpaqlarinin morfogenetik diagnostikasi, nomenklaturasi vo tosnifatt Baku:
Elm, 2001, 452 s.

3. Oliyev H.O. Boyiik Qafgazin simal-sorq hissosinin meso Vo mesa-bozqir
torpaqlar1 Baki: Elm, 1964, 234 s.

4. Haciyeva G.N. Boylik Qafqazin simal-sorq yamacit dag geosistemlori
torpaglarinin ekocografi problemlori // Cografiya vo tobii resurslar, Baki:
Avropa, 2016, s.91-94.

5. Mammadov Q.S. Torpagsiinasliq vo torpaq cografiyasinin asaslart Baki: EIm,
2007, 644 s.

6. Mammodov R.M. Azorbaycanda landsaft planlasdirilmasi (ilk tocriibs vo
tatbiq). Baki, 2009, 142 s.

7. Taodocuesa I'H. Dxoreorpaduueckue mpoOIEMbl, OCBOCHUS TEPPUTOPUH, C
runicometpudeckoit  BoicoToii  200-500 M CceBEpO-BOCTOYHOTO  CKJIOHA
bonemoro Kamkaza (B mpememax AsepOaiimkana). BecTHuk MOCKOBCKOTO
FocymapctBennoro O6nactHoro YHuBepcutera cepus «EcTecTBeHHbIC
Hayku», Ne3, Mockaa, 2017, ¢.74-81.

8. www.earthexplorer.usgs.com

Redaksiyaya daxil olub 05.04.2021

122



Pedaqoji Universitetin Xabarlari. Riyaziyyat va tabiat elmlori seriyasi — 2021, C. 69, No2, s. 123-131
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2021, V. 69, Ne2, pp. 123-131

UOT 547.592.661.7
G.Z.Heydarli
Azarbaycan Milli Elmlar Akademiyast akademik Y.H.Mammadaliyev
adina Nefi-Kimya Proseslori Institutu
heyderligunay6@gmail.com

PIROLIZ PROSESININ C;-FRAKSIYASININ DIMERLOSMO
MOHSULLARI 9SASINDA ALINMIS p-ALKILFENOLUN SiRK9
TURSUSU iLO ASILLOSMO REAKSIYALARI

Acar sozlar: Cy-fraksiyasinin dimerlogsmo mahsullari, alkillosmoa, p-alkilfenol,
sirke tursusu, asillasma, alkilasetofenon, nanokataliz, fotostabilizator, polistirol
Asagi oktanli benzinlorin pirolizi prosesindo alinan divinilsizlosdirilmis C,-
fraksiyasinin dimerlogsmoa mohsullari ilo fenolun katalitik alkillogsmo reaksiyalar1 todgiq
olunmusdur. Alkillogmoa reaksiyasi noticosinds mogsadli mohsulun ¢iximma vo
seciciliyina temperaturun, vaxtin, ilkin komponentlorin  mol nisbatlorinin  va
katalizatorun miqdarinin tosiri aragdirilmigdir. Miioyyan edilmisdir ki, fenolun piroliz
prosesinin C;-fraksiyasinin dimerlosmo mohsullar1 ilo KV-23 katalizatoru istirakinda
alkillosmoa reaksiyasinin tapilmig somorali soraitinde mogsadli mohsulun ¢iximi
gotiiriilon fenola goro 65.8%, segicilik moagsadilo mohsula géra 92.7% olur. Sintez
olunmus p-alkilfenolun nano-6lgiilii ZnCl, katalizatoru istirakinda sirko tursusu ilo
asillosmo  reaksiyalar1  naticosindo  alkilasetofenonlar  alinaraq  polistirolda
fotostabilizator kimi yoxlanilmigdir.

I'.3.I'eiioapnau

PEAKIIMU ALTUJIMPOBAHMUS n-AJIKHWJI®EHOJIOB, IOJTYUYEHHBIX
HA OCHOBE JUMEPHU3AILIMU ®PAKIUHU - C, TPOLIECCA ITUPOJIN3A,
YKCYCHOM KUCJIOTOMN

Knwuesvie cnoea: npooykmwi oumepuzayuu gpaxyuu-Cy, arkuiuposanue,
VKCYCHAA KUCIOMA, AYUIUPOBAHUe, HAHOKAMAAUMUYECKAs CUCMeMA, NOJIUCTUPOI,
omocmadburuzamop

Boun  wmccnenoBaHbl peakuuM KaTaJUTUYECKOTO alKWIMPOBAaHHA (eHoa
MPOAYKTaMU JuMepHu3anuu  ¢pakuuu-Cy, TONyYeHbIE B MpoIecce MHPOIH3a
HU3KOOKTAaHOBOTO OeH3nHa. V3ydeHbl BIUSHHS TeMIEpaTyphl, MPOJOJDKUTEILHOCTH
peakuuy, MOJBHOTO COOTHOIIEHHS HCXOAHBIX KOMIIOHEHTOB M  KOJMYECTBa
KaraJn3aTopa Ha BBIXOJ M CEJEKTHBHOCTh IIE€JE€BBIX MNPOIYKTOB PpEaKHi
ANKWIMPOBAaHUS. YCTAaHOBJIEHO, YTO TPH ONTHUMAJIBHBIX YCJIOBUAX pEaKIUuU
IKUIMPOBaHUs (heHoa MPOLyKTaMu auMmepu3anuu gpakuun-C, mporecca mUpoin3a
B IpUCyTCTBHH Katanuzatopa KVY-23 Beixon neneBoro npoaykra cocraBuwil 65.8% 1o
B3sTOMY (PeHOMy, ceneKTUBHOCTH 92.7% mo 1eneBoMy MNpOIyKTy. B pesymbrare
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aIUIMPOBAaHUSl ~ CHHTE3WPOBAHHBIX  IM-aNKWI()EHOIOB  YKCYCHOM  KHCIIOTOH
WCIIONB30BAaHMEM B KauecTBE KaTanmmzaropa HaHopasmepHoro ZnCl,, momydeH
ANKWIANETOMEHOH KOTOpBI OBbUT HCIBITAaHBI B KadecTBe (oTocTadmim3aropa K
MTOJIUCTUPOJL.

G.Z.Haydarli

THE ACYLATION REACTIONS OF p-ALKYLPHENOL OBTAINED ON
THE BASIS OF DIMERIZATION PRODUCTS OF FRACTION C, IN THE
PROCESS OF PYROLYSIS WITH ACETIC ACID

Keywords: the products of dimerization of C4 fraction, alkylation, p-
alkylphenol, acetic acid, acylation, alkylacetophenons, nanocatalyst, photostabilizer,
polystyrene

The reactions of catalytic alkylation of phenol, by the products of dimerization
of the C, fraction (after isolation of the divinyl), obtained during the pyrolysis of low-
octane gasolines, were studied. As a result of the alkylation reaction, the effects of
temperature, reaction time, molar ratio of starting components, amount of catalyst on
yield and selectivity of the product were studied. It was found that during the reaction
of alkylation of phenol by products of dimerization of the C, fraction of the pyrolysis
process, under optimum conditions, the yield of the desired product was 65.8% for the
phenol taken and the selectivity 92.7% for the target product. Alkylacetophenones
were obtained as a result of acylation reactions of p-alkylphenol with acetic acid in the
presence of nano-sized ZnCl, catalyst and tested as a photostabilizer in polystyrene.

Giris

Polimer materiallara, kauguklara, yaglara vo yanacaglara alavo olunan
stabilizatorlarin, antioksidantlarin, asqarlarin vo digar Kimyavi olavalorin
alinmasinda alkilfenollar vo onlarin ¢evrilmolori xiisusi yer tutur [1-6]. Tosadiifi
deyil ki, hazirda sonayedo istifado olunan kimyovi olavalorin xeyli hissasi
alkilfenollar asasinda alinir [7-10].

Istifado olunan alkilfenollarin oksariyyeti fenolun polimerdistillat ila
alkillosmasindon alinir. Son vaxtlar polimerdistillatin istifadosi bagqa samto
yonaldiyindon (polimerdistillat destruksiyaya ugradilaraq benzino komponent
kimi istifado olunur) fenolun alkillosma reaksiyalari sahasindo alkillosdirici
agent qithgl yaranmisdir.

Toqdim olunan mogalodo KVY-23 katalizatoru istirakinda asagi oktanl
benzinlorin pirolizi prosesinds alinan divinilsizlogdirilmis Cs-fraksiyasinin
dimerlosmo mohsullarinin 100-190°C fraksiyas1 (IDF) ilo fenolun alkillosma
reaksiyalariin todgigindon, alinmig p-alkil(Cg-Cy2)-fenolun aktiv komponenti
nano-olgiilii ZnCl; olan Kkatalitik sistemds sirks tususu ilo asillosmo reaksiyasi
aparilaraq alkilasetofenonlarin alinmasindan bahs edir.
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Tacriibi hisso

Tocriibalorin aparilmast iigiin ilkin xammal kimi fenoldan, IDF-don sirks
tursusundan istifado edilmisdir. Fenol istifadodon gabagq atmosfer tozyiginds
govularag tomizlonilmisdir.

Fenol ilo alkillogdirici agent kimi asagi oktanli benzinin pirolizi
prosesindon alinan divinilsizlosdirilmis Cs-fraksiyasindan (BIF) istifado
edilmisdir. BIF-nin seolit katalizatoru {izorinde dimerlogmosindan 40.5%
izobutilenin oligomerlori alinir. Ilkin xammalda izobutilenin dimerinin va
trimerinin qatiligini artirmaq moagsadi ilo alkillosma reaksiyalari {igiin izobutilenin
oligomerlorinin 100-190°C fraksiyasindan (IDF) istifada edilmisdir.

IDF-nin fiziki-kimyavi géstoricilori: Ty, — 100-190°C; n%’ — 1.4473; p2° —
0.8167; mol.kiit. — 120.

Alkillosma reaksiyasi ti¢iin katalizator kimi kationit KY-23 ('OCT 20298-
74) istifads olunmusdur.

KV-23 istifadadon gabaq sudan azad olmaq iigiin 110°C-dok quzdirihr. Is
prosesindo temperaturun tasiri ilo katalizatordan sulfogrupun ayrilmasi va onun
tizarino (otranabanzar maddslarin toplanmasi naticasinds katalizatorun foallig
agag diigiir. Bu zaman KV-23 katalizatoru 2-4%-1i xlorid tursusu ilo regenerasiya
olunur va yenidan istifads olunur.

Fenolun IDF ilo alkillosmo reaksiyalar1 {icbogazli kolbada hoyata
kegirilmigdir.

Fenol vo katalizator hesablanmis miqdarda termometr, qarisdirict vo damci
qift ilo tochiz olunmus licbogazli kolbaya doldurulur. Reaksiyanin temperaturu
45°C-o c¢atdiqda qarisigin {izorino damla-damla IDF olava olunur. Sonra
komponentlor garisigmin temperaturu 60-140°C-o godor qaldirilir vo 2-8 saat
miiddotindo qarisdirilir. Reaksiyanin sonunda qarisiq isti halda (40°C-do)
katalizatordan siiziiliib ayrilir vo alkilat rektifikasiyaya gondorilir.

Rektifikasiya naticosindo ilk &nco reaksiyaya girmoyon IDF va fenol
(200°C-dak), sonra iso asag1 tozyigda (5 mm c.st.) mogsadli mohsul vo digor
alkillosmo mohsullart ayrilir. Alinmis mohsullarin  fiziki-kimyavi xassalori,
kimyovi quruluslart va torkiblori toyin edilir.

Reaksiya vo rektifikasiya mohsullarinin xromatoqrafik analizi LXM-72
xromatoqrafinda hoyata kecirilmigdir. Kalonun uzunlugu 2 m, bark dasiyict kimi
tursu ilo yuyulub dimetilxlorsilanla silanlagdirilmis 0.2+0.25 mm dlglido
xromaton N-AW-DMC, harokotsiz faza kimi 5%-li SE-30 metilsiloksan
elastomeri gotiiriilmiisdiir. Kalonun ilkin temperaturu 50°C, son temperaturu
280°C, programlagsmanim siiroti 10°C/dog, helium qazmin siirati 50 ml/daq,
buxarlandiricimin temperaturu 250°C, detektorun temperaturu 300°C, diagram
lentinin siirati 60 mm/saat.

Hor iki halda — ilkin vo son mohsullarin torkiblorinin %-lo miqdarinin
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hesablanmasi ti¢lin timumi piklorin saholorinin cominin 100% qobulu osas
gotlriilmiisdir.

Reaksiya mohsullarinin spektrlori Almaniyanin “BRUKER” firmasiin
ALPHA 1Q-Furye spektrometrinds Se/Zn kristal1 tizarinds, dalga adadi 600-4000
sm? diapazonunda ¢okilmisdir. H' NMR spektrlori  “Bruker” firmasinin
(Almaniya) Furye spektrometrindo 300.18 MHs tezliyinds, otaq temperaturunda
deyteriumlagmis benzol mohlulunda ¢okilmisdir. Signallarin (p.p.m) Kimyavi
stirismoalori  tetrametilsilana  nisbaton  gétiiriilmiisdiir.  Miixtalif  struktur
fragmentlorin protonlarmin nisbi torkiblori spektrlorin miivafiq zolaglarmdaki
piklorin sahalarini inteqrallasdirmaq]la tayin edilir.

Sintez olunmus mohsullarin sixligi (p) ASTM D5002 iisulu ils AntonPaar

firmasinin “DMA 4500M” cihazinda, siiasindirma omsali (n2’) refraktometrik
iisulla AntonPaar firmasiin“Abbemat 500" cihazinda toyin edilmisdir.

Naticalorin miizakirasi

p-Alkilfenolun alinmasinin Somorsli soraitini tapmaq iiclin reaksiyanin
temperaturunun, vaxtinin, ilkin komponentlarin mol nisbatlarinin va katalizatorun
miqdarinin magsadli mahsulun ¢iximina va segiciliyine tosiri aragdirilmisdir.

Alkillosmo reaksiyasinin temperaturu 60-don 140°C-dok, miiddati 2-8 saat
giymetlorinds, fenolun IDF-na mol nisbati 0.5:1-don 1:3-dok, katalizatorun
miqdar1 5-20% hadlarinds tadqiq olunmusdur.

Fenolun KV-23 katalizatoru istirakinda IDF ilo alkillosmo reaksiyalarinin
naticalori sokilds verilir.

Sokildon gériiniir ki, reaksiyamin temperaturunun 60-don 120°C-dok
artirtlmast ilo ¢ixim 39.3-don 77.6%-dok (gétiiriilon fenola goro), reaksiyanin
segiciliyi isa magsadli mahsula gora 86.4-89.4% haddinds doyisir. Temperaturun
140°C-dok artirilmasi ilo mogsoadli mohsulun miivafiq olaraq ¢ixmm 71.3%,
secicilik iso 84.4% olur.

Mogsadli  mohsullarin  ¢iximina tosir edon vacib amillordon biri do
reaksiyanin getmo miiddatidir. Sokildon goriiniir ki, reaksiya miiddatinin 2-4 saat
giymatlorinde ¢ixim 43.8-59.6%, segicilik iso 96-91.7% olur. Reaksiya
miiddatinin 5 saat gobul olunmasi daha magsadouygundur. Bu zaman ¢ixim vo
segicilik moagsads uygundur.

Gostoricilordon malum olur ki, komponentlor qarisiginda fenolun IDF-na
mol nisbati 1:2 gétiiriilmasi daha mogsadouygundur. Bels ki, bu zaman mogsadli
mohsulun ¢ixim1 77.6%, segicilik iso 89.4% olur. Ilkin komponentlor qarisiginda
fenolun vo ya IDF-nin qatih@mnm artirilib azalmasi ilo mogsadli mohsulun
¢iximinda va reaksiyanin segiciliyinda elo bir ciddi naticays nail olmag olmur.
IDF-nin qatihgini 3-4 dofo artirmagla magsadli mohsulun ¢iximi 2-3% artmis
olur. Lakin bu texnoloji va igtisadi baximdan somoarali deyil. Bu zaman
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Sakil. p-Alkilfenolun ¢iximmmin (1) va segiciliyinin (2) temperaturdan (a),
vaxtdan (b), ilkin komponentlarin mol nisbatlarindan (c) va Kkatalizatorun
miqdarindan (d) asitliliq ayrilari

segiciliyin xeyli asagi diismoasi miisahido olunur ki, bu da alkillosmo reaksiyasi
naticasinds 2-mono, 2,4-, 2,6-di va 2,4,6-lic-ovazlonmis alkilfenollarin alinmasi
ilo izah olunur.

Ilkin komponentlor qarisiginin  katalizatorun miqdarinin  moqsadli
mohsulun ¢iximimna vo reaksiyanin seciciliyino tosiri do onomlidir. Sokildon
goriliniir ki, katalizatorun migdarmin 10% (gotiiriilon fenola gora) giymotinds
magsadli mohsulun ¢ixmm  77.6%, segicilik isa 89.4% olur. Gotiiriilon
katalizatorun 15-20% qgiymatlorinds isa ¢ixim 81.7-83.0%, se¢icilik iso miivafiq
olaraq 87.2-88.3% olur.

Beloliklo, fenolun KVY-23 katalizatoru istirakinda IDF ilo fasiloli
laboratoriya qurgusunda alkillosmo reaksiyasi ti¢iin somarali sorait tapilmigdir:
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temperatur 120°C, reaksiyanin miiddati 5 saat, fenolun IDF-na mol nisbati 1:2,
katalizatorun miqdart — 10%. Bu soraitdo p-alkil(Cs-Ci)-fenolun gotiirtilon
fenola gora ¢iximi 77.6%, segiciliyi iso magsadli mohsula gora 99.4% toskil
edir.

Sintez olunmus p-alkilfenolun kimyovi qurulusu 'H NMR vo IQ
spektroskopik tisullarla toyin edilmisdir.

p-Alkilfenolun *H NMR spektrinds singlet CHs qrupu 1.20 ppm,
karbohidrogen halgesinin yayilmis singleti 1.77 ppm, OH- grupu vo multiplet
1.4 svazlonmis benzol halgasi 5-6 ppm zolaginda miisahido olunmusdur.

p-Alkilfenolun IQ spektrindo asagidaki zolaglar miisahido olunmusdur:
1505, 1592-1610 sm™ (benzol halgesi), 3010, 3030 sm™ (CH,= valent
siiriismosi), 825 sm™ (CH,= deformasiya siiriismesi); OH- grupu 1240 sm™ vo
3100-3500 sm™ zolaglarinda miisahido olunur. Hem-ovazolunmus {iglii
karbonun C—H valent siiriismolori 2920-2845 sm™ zolaqglarinda, eyni zamanda
CH, xarakterizo edon 1108, 1345 sm™ zolaglarinda miisahido olunur. Metil
qruplar1 1370 vo 1460 sm™ deformasiya siiriismolori ilo xarakterizs olunur.

p-Alkil(Cs.12)-fenolun fiziki-kimyavi xassalori 1 sayli cadvalda verilir.

Cadval 1. p-alkil(Cs-Cy,)-fenolun fiziki-kimyavi xassalori

Struktur Tqayn_OC/ n 20 40 Mol. kiitla
formulu 5 mm c.st. D Pa (orta)
OH

140-160 1.4450 1.0135 280

Cs-12

Novbati moarhalada p-alkil(Cs-Ciz)-fenolun sirks tursusu ilo reaksiyasi
hoyata kegirilmisdir.

OH OH O

ZnCl
+ CH;COOH

Cs.12 -H20 8-12

128



PIROLIZ PROSESININ C4-FRAKSIYASININ DIMERLOSMO MOHSULLARI OSASINDA...

[lkin xammal kimi p-alkil(Cg-C12)-fenoldan vo buzlu sirke tursusundan
istifado olunmusdur.

Asillogsmo reaksiyasi ligiin katalizator kimi nano-olgiiya gatirilmis (60-
70A) ZnCl, istifads edilmisdir.

p-Alkil(Cg-Cyp)-fenolun asillosmo reaksiyasi asagidaki qaydaya asason

aparilir: tighogazli kolbaya 16.5 q (0.12 mol) nanodl¢iilii ZnCl, va 21.4 q (0.1
mol) p-alkil(Cs-Cyp)-fenol vyerlosdirilib qarigdirtlir vo todricon temperatur
artirilir. Temperatur 100°C-yo ¢atdiqda, qarisiga 16.5 q (0.27 mol) buzlu sirks
tursusu olave edilir vo temperatur 120-160°C-ya godor artirilir, 20-60 dagigo
qarigdirilir. Asillosmo reaksiyasi basa c¢atdigdan sonra qarisiq 10%-li HCI
mohlulu ilo yuyulur va sonra asagi tozyiqds qovulur. Alinmis mohsul etanol ilo
yuyuldugdan sonra fiziki-kimyavi xassalori toyin edilmisdir. Moagsadli
mohsulun ¢iximi gotiiriilon alkilfenola gora 68.7% togkil edir.

Cadval 2. 2-Hidroksi-5-alkil(Cg-Cyy)-asetofenonun fiziki-kimyavi xassalari

Tqayn.oC/ Mol.
Kimyavi qurulusu 10 mm ne pid | kiitlo
c.st. (orta)

OH 9

C.

CHj;
167-171 | 1.5735| 1.0190 | 256
8-12

2-Hidroksi-5-alkil(Cg-C1;)-asetofenon (AAF) polistirolun (PS)
fotooksidlogmasino  stabillosdirici tosirini dyronmak mogsadilo  2,4,6-ii¢lii-
butilfenol etalon olaraq gotiriilmis, “PS+AAF”, “PS+2,4,6-li¢li-butilfenol”
sistemlorindon istifado  edilmisdir. 0.5 kiit.%-i  2-hidroksi-5-alkil(Cs-
Cyp)asetofenon vo 2,4,6-iiglii-butilfenol slava edilmis polistirolun benzoldaki
mohlulundan~30mkm gqalinliginda niimunslor hazirlanmigdir. Plastinkalar
PRK-2 civa lampasi ilo siialandiriimigdir. Lampa ilo niimuns arasindaki mosafo
0.2 m-dir. Noticodo miioyyan edilmisdir ki, asetofenonlar olava edilmis
polistirol niimunalorinin 8 saat fotosiialanmadan sonra optiki sixliglar sabit
qalir.

“PS+AAF” vo “PS+2.4,6-iclii-butilfenol” sistemlori fotosiialandirilmas,
onlarin stabillogdirici tosir effektlori (STE) hesablanmig vo naticalori 3sayli
cadvalds verilmisdir.
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Cadval 3. PS-la 0.5 kiit. %-i AAF va 2,4,6 iiclii butilfenol alava edilmis
sistemlorin stabillosdirici tasir effekti

Inhibitor STE
2,4,6-ug¢lii-butilfenol 3.2
AAF 4.7

Cadvaldon goriiniir ki, AAF-in STE-i malum fotostabilizator 2,4,6-ii¢lii-
butilfenolun STE-indan yiiksakdir vo bu magsad tigiin tovsiys oluna bilar.

Naticalor

1. Fenolun KV-23 katalizatoru istirakinda IDF ilo alkillosma reaksiyalar
todqiq olunmusdur. Miiayyon edilmisdir ki, reaksiyanin optimal soriatinde —
120°C temperaturda, 4.5 saat miiddatinda, fenolun IDF-o 1:2 mol nisbatinds,
katalizatorun 10% giymatinda p-alkil(Cg-C12)-fenolun ¢iximi gotiiriilon fenola
gora 80.4%, seciciliyi iso moagsadli mohsula gora 95.7% olur.

2. p-Alkil(Cg-Cy)-fenolun nano-6l¢iilii ZnCl, Kkatalizatoru istirakinda
sirka tursusu ilo asillosma reaksiyasi 140°C temperaturda, 35 dag. miiddatinda
asillogsma reaksiyalar1 naticosinds 68.7% ¢iximla® 2-hidroksi-5-alkilasetofenon
alinib polistirolda fotostabilizator kimi sinagdan ¢ixarilmisdir.
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SEASONAL RESEARCH OF MICROBIOTA IN THE SOILS OF THE
GOYCHAY REGION
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The article deals seasonal studies of microbiota have revealed characteristic
differences in virgin and cultivated cenoses. The carried out statistical processing
revealed characteristic relationships between the number of microorganisms, enzyme
activity, and soil humus. According to the floristic composition of the herbarium
material of natural cenoses, 55 plant species were identified. The total phytomass of
the phytocenosis is 1837 g/m?; in cereal and alfalfa agrocenoses, their amount,
respectively, ranges from 2808 g/m? to 1145 g/m?. The total number of
microorganisms in these soils can play the role of their bio-diagnostic indicator and
relative criterion for their biogenic activity. Many representatives of the soil biota are
involved in various stages of the transformation of organic residues. Spore-forming
bacteria and actinomycetes play an important role in the decomposition and
humification of plant residues in moist soils of natural and cultural cenoses. Among
microorganisms, microscopic fungi are actively involved in the decomposition of plant
residues. An in-depth study of these factors can become the basis for increasing soil
fertility, developing scientifically grounded measures to manage soil processes.

T.A.Hasanova

GOYCAY RAYONUNUN TORPAQLARINDA MIKROBIOTANIN
MOVSUMI TODQIQATLARI

Acar sozlar: humifikasiya, fitokutlo, aqrosenozlar, bakteriyalar, gobaloklar,
torpaq mahsuldariig:

Mikrobiotanin mdvsiimi todqiqatlart tobii senozalarin xam torpaqlarinda vo
madanilogmis senozlarin suvarilan torpaqlarinda xarakterik forglori agkar etdi. Hoyata
kegirilmis statistik hesablamalar noticasindo mikroorganizmlorin sayi, fermentativ
aktivliyi vo torpaq humusu arasindaki xarakterik olagoslor askar edilmisdir. Tobii
senozlarin xam torpaqlarindan toplanmis herbal materiallarda floristik torkibino gora
55 bitki névii mileyyen edilmisdir. Fitosenozun iimumi fitokiitlosi 1837 g/m?; taxil vo
yonca aqrosenozlarinda onlarin miqdari olaraq 2808 q/m” ilo 1145 g/m? arasindadir. Bu
torpaglardaki mikroorganizmlarin timumi say1 onlarin biodiagnostik géstaricisi rolunu
oynaya Vs biogen foaliyystlorinin nisbi meyar1 hesab oluna bilor. Torpaq biotasinin bir
¢OX nimayandasi iizvi galiglarin g¢evrilmasinin miixtalif morhalalarinds istirak edirlor.
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Sporamalagatiron bakteriyalar vo aktinomisetlor tobii senozlarin xam va becarilon
senozlarin  domys  torpaglarinda  bitki  qaliglarimin  parg¢alanmasinda  vo
humifikasiyasinda mithim ohomiyysts malikdir. Mikroorganizmlor arasinda
mikroskopik gobaloklor bitki galiglarmin pargalanmasinda foal istirak edir. Bu
amillarin doarindan Oyranilmasi torpaq proseslarini idars etmok (¢in elmi cshatdon
osaslandirilmig todbirlorin hoyata kecirilmasilo torpagin mohsuldarligini artirmaq
mumkdnddr.

T.A.I'acanoea

CE30HHBIE UCCJIEJOBAHMS MUKPOBHUOTHI B IOYBAX
PAVMOHA T'EMYAN

Knrouegvle cnosa: cymughuxayus, dumomacca, azpoyenosvl, Oaxkmepuu,
2pubbl, N1I000POOUE NOUBDL.

Ce30HHBIE HCCIICAOBAHUS MHKPOOMOTHI BBISBHJIM XapaKTEPHBIC pa3jivuus B
LEIMHHBIX W OKYJBTYPEHHBIX IeHO3aX. [IpoBenéHHbIe cTarthcTHdeckue 00paboTKU
BBISIBUIM XapaKTEPHbIC 3aBHCUMOCTH MEXKIY YHCICHHOCTbIO MHKPOOPIaHU3MOB,
AKTUBHOCTBIO (PEPMEHTOB M TyMyCOM IIOuUBBL. [l0 (DJIOPHUCTHYECKOMY COCTaBy
repOapHOro MaTepualia IpUPOIHBIX IIEHO30B UICHTU(PHUIIMPOBAHO 55 BUIOB PaCTCHUH.
Obmas ¢uromacca ¢urToneHo3a cocrasuser 1937 F/Mz, B 3€PHOBBIX W JIIOLEPHOBBIX
arpoLICHO3aX X KOJMYECTBO COOTBETCTBEHHO KoueGmercst or 2808 r/m” mo 1145 /v
OOmass YMCIEHHOCTh MHUKPOOPTaHM3MOB B 3THUX IIOYBAaX MOXET UTpaTh POJb HX
OMOAMArHOCTUYECKOTO HWHIUKATOpa M OTHOCUTEILHOTO KpUTEpUS UX OHOTCHHOM
aKTUBHOCTU. Ha pa3nuyHbIX 3Tanax npeBpamieHusi OpraHnIeCKIX OCTaTKOB Y4aCTBYIOT
MHOTHE TPEACTABUTEIM IOYBEHHOW OWOTHL. CropoobOpasyromue OaKTepuu W
AKTHHOMHIIETHI UTPAIOT BAKHYIO POJIb B PA3IOKCHUU ¥ TYMU(DUKAIUN PACTUTEIHHBIX
OCTaTKOB B CBHIPHIX T[OYBAaX MNPUPOAHBIX MU KYJIBTYPHBIX II€HO30B. Cpeau
MHUKPOOPraHM3MOB MHKPOCKOIHMUYECKHE TI'PUOBI aKTHBHO Y4YaCTBYIOT B Pa3JIOKECHUHU
pPACTHTEIBHBIX OCTATKOB. YTIIyOJNEHHOE W3y4YeHHE OTHX (PaKTOPOB MOXKET CTaTh
OCHOBO JIJIsl TIOBBIIIICHHS TIJIOJIOPOJIUS MTOYB, Pa3pabOTKH HAYYHO 0OOCHOBAaHHBIX MEp
0 YIPAaBJICHHUIO MIOYBCHHBIMH ITPOIIECCAMH.

Introduction

In different ecological conditions, characteristic types of soils are formed,
differing from each other not only in specific elements of soil formation,
chemical entering the soil, plant residues and their transformation bodies, but also
in quantitative indicators of microorganisms. Numerous groups of
microorganisms with high physiological activity participate in various
biochemical processes, including the transformation of organic matter and
mineral components of the soil, which contribute to the formation of humic
substances and organic mineral complexes. Plant residues entering the soil
surface undergo complex decomposition processes and subsequent humification.
Many representatives of the soil biota are involved in various stages of the
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transformation of organic residues. Spore-forming bacteria and micromycetes are
of significant importance in the decomposition and humification of plant residues
of virgin and cultivated cenoses. Among microorganisms, microscopic fungi are
actively involved in the decomposition of plant residues. The formation of
microbiological cenoses and the intensity of the activity of microorganisms
depends on the favorable hydrolytic conditions of the soil, on its reaction, the
quantitative and qualitative composition of organic matter, the conditions of
aeration, and on others. The development of these lands by agriculture leads to
the enrichment of food residues and creates fertile hydrothermal conditions for
the soils.

This creates favorable conditions for the growth of microorganisms and
their vital activity in cultivated soils in comparison with raw ones, the biogenicity
increases significantly.

The relationship between humus composition and microbiological activity in the
gray-brown (chestnut) soils of the country can be found in many written sources.

Thus, studies of the productivity of humus in the chestnut soils of the
Goychay region showed that the loss of humus during plowing of wet soils
decreases by 30%, and the content of hydrocarbons in humus - by 11% during
plowing of arable land. To increase the humus content and microbiological
activity of chestnut soils, it is proposed to use various organic composts of plant
and animal origin. The peculiarities of humus formation of gray-brown soils in
the Goychay river valley (Goychay region) have been established, that
humification of the root parts of steppe plants weakens the microbiological
activity (spring-summer) under conditions of plant drying. Under these
conditions, rotting of acidic plant residues prevails in chestnut soils. The activity
of biological processes in the soil is closely related to climatic conditions. They
directly affect biochemical changes in plant residues in different seasons of the
year.

Material and methods

The studies were carried out in the period 2017-2020. on gray-brown,
gray-brown, mountain-forest brown soils of the Greater Caucasus (on the
example of Goychay region) of Azerbaijan. Two biotopes were selected as the
main objects of the study - virgin biotope under various herbaceous vegetation
and agrocenosis of alfalfa and cereals. Spore-forming bacilli and actinomycetes
were determined in soil samples from both cenoses taken from the 0-50 cm layer.
Determination of bacilli and actinomycetes in colonies of decaying vegetation
was carried out according to the method generally accepted in microbiology by
D.G. Zvyagintsev. In total, about 500 accessions were collected and identified as
225 taxa based on key diagnostic morphological characters. Soil temperature was
measured with a Savvinov thermometer, soil moisture was calculated by the
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gravimetric method by drying in a thermostat at 1050 °C for 5 hours, the
volumetric volume of the soil was calculated using the Vasiliev cylinder. Water
fullness D.l.Ivanov, hygroscopic moisture was determined by the gravimetric
method. Photographs of the phytocenoses recorded in the territory were taken,
model-experimental main areas (biotopes) were selected. The composition of
phytochemicals in natural (grain and various crops) and cultural agrocenoses of
alfalfa and cereal agrocenoses (wheat) (straw, surface (green), root mass,
underground (brown) mass) has been clarified. Cutting off vegetation from the
upper soil layer with a surface phytok is calculated 3 times from the estimated
area of 1 m2. The cut plant (live or dead weight) is then weighed, checked for
accuracy and weighed under slightly dry conditions. On the site there are about
50 land plots with a depth of 0-50 cm. The development of microorganisms was
studied depending on the depth of the soil (0-20; 20-30; 30-50 c¢cm). Various
nutrient media were used to study microorganisms. Meat peptone agar, starch-
ammonium agar were used. In the course of the work, it turned out that the total
number of microorganisms differs sharply in the development process, depending
on the depth and nutrient medium. The identified fungal samples were inoculated
into 2% agrarian sludge and the adaptive ability of the obtained fungal strains
was studied. At the next stage of the study, 0.2, 2.0 and 20.0 g/l of potassium
nitrate salt (KNO3) were added to each of the Petri dishes and the growth of
fungal cultures was monitored. Note that pure mushroom cultures were grown at
temperatures of 0-2 °C, 4-6 °C and 18-20 °C. For chemical analysis,
determination of microorganisms, as well as quantitative and qualitative
indicators (group composition), soil samples were taken from natural and cultural
biotopes (upper and middle horizons). In the selected biotopes, the total
phytomass of natural plants and cultivated plants of alfalfa and wheat was
determined. Some of the GPS coordinates 47° 59' 52.54"E 40° 35' 58.29" N; 48°
1' 8,86" E 40° 35' 24,17" N; E 47° 58' 28" N 40° 34' 09"; 40°36'52, 49"E
47°58'14,75"N.(figure 3; 4)

Results and discussion

Seasonal studies of the microbiota revealed characteristic differences in
virgin and cultivated cenoses. This indicates seasonal changes in the vital activity
of microorganisms. S. Aliyev conducted a comparative ecological analysis of
soils, studied the patterns of decomposition of organic matter as a result of
biological and biochemical processes in dynamics. In article showed 7 seasonal
phases of biological processes between the soil and the environment: 1. very
weak phase of biological processes in frost; 2. weak phase of biological
processes; 3. the period of the revival of biological activity; 4. period of activity
biological processes; 5. very active period of biological processes; 6. Suppression
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of biological processes in arid conditions; 7. Complete cessation of biological
processes. [figure 4]

The study of the seasonal phase of biological processes gives an idea of
the change in the organic and mineral parts of the soil, depending on the vertical
zoning and soil regime. An in-depth study of these factors can become the basis
for increasing soil fertility, developing scientifically grounded measures to
manage soil processes. The analysis of some characteristic features of the
seasonal phases of microbiological processes in the studied gray-brown
(chestnut) soils in comparison with natural and cultural cenoses is carried out. In
natural and agrocenoses, the regularity of seasonal changes in the number of
microorganisms in gray-brown soils was the same. In both cenoses, spring and
autumn highs and summer lows were observed. Since the soils under the clover
are irrigated, more favorable hydrothermal conditions are created for the growth
of microorganisms; as a result, the quantitative indicators of microorganisms
were higher than in the raw versions with analogues. In contrast to saprophytic
bacteria, fungi are most active in the acidic environment of mountain-forest
brown soils, actively converting acidic products of forest litter residues into
humus such as moder and mur. This creates conditions for the formation of mull-
type humus. When studying the biological environment of natural cenoses under
herbaceous vegetation and grain agrocenosis, characteristic differences in the
parameters of the microbiota are found.

In all cases, all representatives of soil microorganisms are involved in the
destruction of organic residues. When representatives of the soil mesofauna are
involved in this process, the transformation of organic matter into humus
formation is significantly accelerated and deepened. Analysis of soil samples
taken from the virgin biotope and the agrocenosis of cereals showed that spore-
forming bacteria (bacilli) and actinomycetes are actively involved in the
decomposition and humification of the remains of virgin vegetation and cereals.
The result is the decomposition of complex carbohydrates - polysaccharides
(cellulose, hemicellulose) to monosaccharides, which are easily absorbed by the
bacterial microflora and the root system of the plants themselves. An analysis of
the species composition of spore-forming bacteria showed that they belong to the
genus Bacillus, and actinomycetes to the genera Penicillium, Trichoderma,
Mucorales, and Sacchoromycetacea. All of the listed representatives of bacilli
and microscopic fungi, actively processing organic residues together with
invertebrates, form decomposition chains on natural and cultivated cenoses.
Conclusions By studying the species composition of bacilli and actinomycetes, it
was found that bacilli belong to three genera, and microscopic fungi - to four. An
analysis of their participation in phytodestruction processes shows that they,
together with invertebrates, participate in the formation of the decomposition
chain in natural and cultivated cenoses. (Tab. 1.)
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These are the taxa that dominate the ornamental vegetation identified in
the area based on visual observation and ground herbarium materials: Alcea
kusariensis, Iris caucasica, Crocus biflorus subsp. adamii, C. speciosus,
Epipactis palustris, Galanthus alpinus, Himantoglossum formosum, Muscari
armeniacum, Ophrys apifera, Orchis purpurea, Planthera chlorantha, Phelypaea
coccinea, Asrtagalus kubensis, Limodorum abortivum, Primula heterochroma,
Pulsatilla albana, Scilla siberica subsp. caucasica, Tanacetum coccineum va
Tulipa biebersteiniana.

Conclusions
Based on the results of this study on the content of humus and
microbiological indicators of the studied gray-brown, gray-brown and meadow
soils of natural cenoses and agrocenoses (anthropogenically modified soils) and
also using the literature data, | studied the relationship between the number of
microorganisms and the content of humus in the soil. (figure 1).
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Figure 1. Total quantitative indicators of microorganisms
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Analyzing the graphic material, one can see how the different groups of
microbiota are distributed differently, depending on the change in the amount of
humus in the soil. In the upper part of the graph, where humus is 3-5%, the
number of non-spore-forming bacteria in virgin and developed soils increases to
3-5 min/gr.soil. Bacillus and actinomycetes are located in the middle, where the
humus content varies between 0.9-1.5%. Their number is 0.5-1.2 min/gr.soil. The
lowest part of the graph with a humus content of 0.2-0.5% is occupied by
microscopic fungi.

If bacteria, bacilli and actinomycetes are more sensitive to changes in
humus, then microscopic fungi, in contrast to them, prefer favorable
hydrothermal conditions (figure 2).

It has been installed that the growth of various groups of microorganisms
is closely related to the amount of humus, i.e. the binding of humus and
microorganisms indicates a decrease in the biogenicity of these soils,
mineralization and, in particular, humification of organic matter residues. The
development of these lands by agriculture leads to the enrichment of food
residues and creates fertile hydrothermal conditions for the soils. This creates
favorable conditions for the growth of microorganisms and their vital activity in
cultivated soils in comparison with raw ones, the biogenicity increases
significantly. The study of the seasonal phase of biological processes gives an
idea of the change in the organic and mineral parts of the soil, depending on the
vertical zoning and soil regime.

o -
Amount % 79.10

natural cenosis agrosenosis

|l ::::r:nt;mms . Bacill D Actinomycetes Microscopic fungi I

Figure 2. Total quantitative indicators of microorganisms
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Figure 3. GPS coordinates
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Figure 4. An increase in microbiological activity is observed in May and
June in the soils of natural cenosis and agrocenosis
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Similar distribution between individual groups of microorganisms and
quantitative indicators of humus in gray-brown soils were also established by
studies of other scientists.

Bacilli and actinomycetes have a strong enzymatic effect on plant
residues, transforming decomposition products in the process of humus
formation. Together with invertebrates, they are included in the decomposition
chain of phytomass residues. Bacilli and actinomycetes, being active in
mesophilic conditions, are of significant importance in meadow, gray-brown
soils. Of the microscopic fungi that prevail in many soils, Aspergillus and
Fusarium are found in natural cenoses, and Trichoderma is found under clover
plants in agrocenoses (Tab. 1).

Tab. 1. Bacillus and microscopic fungi

Cenoses Basilli Microscopic fungi
In soils of natural Bacillus idosus, Bacillus Aspergillus, Fusarium,
cenosis under megaterium, Bacillus Mucorales, Chaetomium;
various herbs cereus,
. - : : Trichoderma, Alternaria,
Irrigated soils in Bacillus mesentericus, . .
. - . Helmintosporium,
agrocenoses under | Bacillus subtilis, Bacillus .
. Dematium, Stachybotrus,
two-year-old alfalfa mucaides

Stysanus, Phoma

The carried out statistical processing revealed characteristic
relationships between the number of microorganisms, enzyme activity and soil
humus. These relationships are somewhat different between natural and
cultivated cenoses. The relationship between the number of microorganisms
and soil humus is most pronounced. Considering that plant residues are of
paramount importance in the formation of humic substances, the intensity of
their decomposition and humification by soil biota, and you are the first priority
by the activity of microorganisms, then it becomes quite understandable the
high correlation dependence on the natural cenosis r = 0.92 and on the alfalfa
agrocenosis r = 0.95.
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LEUCINOSIS — AS A GENETIC DISEASE CAUSED BY THE
DISFUNCTION OF METABOLISM

Keywords: maple syrup, metabolic disease, nucleotide, amino acid, enzyme

There is a need for more advanced and modern methods for the diagnosis of
congenital metabolic diseases in Azerbaijan. The study of the molecular-genetic basis
of congenital metabolic diseases that are spread in different districts of Azerbaijan
Republic and the population-statistical analysis of pathologies, as seen from the issues
presented, is an actual issue in both medical genetics and human genetics. The
congenital metabolic diseases take a large proportion between human genetic diseases.
Depending on the nature of the mutation that occurs in the structure of the gene, the
activity of synthesized enzyme is reduced or completely blocked. Depending on the
activity of the enzyme, the conversion of the substrate to other substances does not last.
In most cases occurs the accumulation of pathogenic toxic intermediate products in
tissues and organs. During congenital diseases, the synthesis of compounds that
provide the normal development of the body is disrupted.

L.S.Hiiseynova

LEYSINOZ - MADDOLOR MUBADILOSININ POZULMASI NOTiCOSINDO
UZO CIXAN IRSI XOSTOLIKLORDON BiRi KiMi

Agar sozlor: agcagayin siraSi  Xastaliyi, metabolik xastalik, nukleotid,
amintursu, ferment

Azorbaycanda anadangalmo miibadilo xastoliklorinin diagnostikasi ti¢iin daha
tokmil vo miiasir metodlara ehtiyac duyulur. Genetik xastaliklor arasinda anadangalma
miibadilo Xostaliklori mithiim yer tutur. Gendo bas vermis mutasiyanin xarakterindon
asil1 olaraq sintez olunan fermentin foallig1 azalir vo ya tam bloklasdirilir. Fermentin
foalliginin doyismasindon asili olaraq substratin digor maddoalors ¢evrilmasi axira qadar
getmir. Oksor hallarda patogen toksiki araliq mohsullarin toxuma va organlarda
toplanmasi1 bas verir. Anadangalmo miibadilo Xostoliklori zamani1 organizmin normal
inkisafin1 tomin edon birlosmalorin sintezi pozulur. Azarbaycan Respublikasinda bu
giinodok leysinoz vo ya agcaqayin sirasi xastsliyinin molekulyar-genetik todgiqati
aparilmanmugdir. Ik dofo olaraq Azorbaycan Respublikasinin miixtalif bolgalori iizro
ohali arasinda yayilmis anadangelms miibadilo Xastaliklorindon biri olan leysinoz
xastaliyinin molekulyar-genetik osaslarinin dyranilmasi, o ciimlodon bu Xastaliyin
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genetik heterogenliyi, biokimyavi polimorfizmi vo populyasiya—statistik analizinin
aparilmasi qarstya qoyulmus osas magsadimizdir.

JI.C.I'yceiinosa

JIEMIIMHO3 — OJTHO U3 HACJIEJICTBEHHBIX 3ABOJIEBAHUIA
BCJIEJICTBUU HAPYILIEHUSI OBMEHA BEILIECTB

Knrwouesvie cnosa: bonesns kienogo2o cupona, memaboaudeckue 3a0601e6aHus,
HYKIeOmuo, amMuHOKUCIOma, ghepmenm

B AsepGaiimkxane cymecTByer MOTpeOHOCT, B HWCIOJIB30BaHUH Ooiree
YCOBEpPLICHCTBOBAHHBIX W COBPEMEHHBIX METOJOB JUATHOCTMKM TAakKOro poja
3a0oneBanuil. M3ydyeHne MOJeKyIsIpHO-TEHETUYECKUX OCHOB, a TaKXKe MOIMYJIAINOHHO
— CTaTUCTHYECKUN aHAU3 BPOXKJIEHHBIX OOMEHHBIX 3a00JIeBaHUM, pacTIPOCTPAaHEHHBIX
B Pa3IMYHBIX pernoHax AszepOaiimkaHckoi PecryOnmku, Kak BUTHO U3 MIOCTABICHHBIX
nepes HaMy 3ajad, SBJSIETCS aKTyalbHOM NpOOJIeMON MEAWLIMHCKOH T'€HETHKH H
TCHETHKH 4ejoBeka. Cpeau TeHeTHYeCKHX 3a00JIeBaHUM YENIOBEKa, BPOXKICHHBIC
oOMeHHbIe 3a00eBaHUs 3aHMMAIOT BAXKHOE MECTO. B 3aBHCHMOCTH OT Xapakrepa
MyTalMy MPOU3OLIEALIe B CTPOCHUM T'€Ha, aKTHUBHOCTh CHHTE3HMpYeMoro (epmeHTta
CHIDKACTCSl WM TOJHOCTHIO OJOKHpyeTcs. B CBSI3M ¢ H3MEHEHHWEM aKTHBHOCTH
(depMmeHTa, npeBpaiieHus CcyOcTpara B Jpyrue BelIecTBA HE MPOUCXOAMT. B
OOJNBIIMHCTBE  CIy4aeB IPOMCXOOUT  HAKOIUICHWE MAaTOT€HHBIX  TOKCHYHBIX
MPOMEXYTOUYHBIX TPOJAYKTOB B TKaHAX M oOpraHax. BpoxJaeHHbIE OOMEHHBIC
3a00JICBaHUSl BBI3BIBAIOT HAPYIICHHE CHHTE3a COCJUHCHHUH, 00eCleunBaroInX
HOPMaJIbHOE Pa3BUTHE OPraHru3Ma.

A number sign is used with this entry because maple syrup urine disease
(MSUD) can be caused by homozygous or compound heterozygous mutation in
at least 3 genes: BCKDHA on chromosome 19q13, BCKDHB on chromosome
6914, and DBT on chromosome 1p21. These genes encode 2 of the catalytic
components of the branched-chain alpha-keto acid dehydrogenase complex
(BCKDC), which catalyzes the catabolism of the branched-chain amino acids,
leucine, isoleucine, and valine.

Mutation in the third component, E3 (DLD), on chromosome 7¢31,
causes an overlapping but more severe phenotype known as DLD deficiency
(DLDD:;). DLD deficiency is sometimes referred to as MSUDS3.

Maple syrup urine disease caused by mutation in the E1-alpha subunit
gene is referred to as MSUD type IA; that caused by a mutation in the E1-beta
subunit gene as type IB; and that caused by defect in the E2 subunit gene as
type Il. The phenotype caused by mutation in the E3 subunit is sometimes
referred to as MSUD type Il1, but that disorder is more commonly referred to as
E3 or dihydrolipoamide dehydrogenase deficiency (Chuang and Shih, 2001).
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The major clinical features of maple syrup urine disease are mental and
physical retardation, feeding problems, and a maple syrup odor to the urine. The
keto acids of the branched-chain amino acids are present in the urine, resulting
from a block in oxidative decarboxylation. There are 5 clinical subtypes of
MSUD: the 'classic’ neonatal severe form, an ‘intermediate’ form, an
'intermittent’ form, a ‘thiamine-responsive' form, and an 'E3-deficient with lactic
acidosis' form . All of these subtypes can be caused by mutations in any of the 4
genes mentioned above, except for the E3-deficient form, which is caused only
by mutation in the E3 gene (Chuang and Shih, 2001).

In classic MSUD, which is the most common form of the disorder, 50%
or more of the keto acids are derived from leucine, and the activity of the
BCKD complex is less than 2% of normal. Affected newborns appear normal at
birth, with symptoms developing between 4 and 7 days of age. The infants
show lethargy, weight loss, metabolic derangement, and progressive neurologic
signs of altering hypotonia and hypertonia, reflecting a severe encephalopathy.
Seizures and coma usually occur, followed by death if untreated (Chuang and
Shih, 2001).

Schadewaldt et al. (2001) determined whole-body L-leucine oxidation in
MSUD patients. In 4 patients with classic MSUD, L-leucine oxidation was too
low to be measurable. In 2 females with a severe variant form of the disease, L-
leucine oxidation was about 4% of control. In 6 milder variants, including
intermediates, the estimates for residual whole-body L-leucine oxidation ranged
from 19 to 86% (59 +/- 24%) of control, and were substantially higher than the
residual branched-chain 2-oxo acid dehydrogenase complex activities in the
patients' fibroblasts (10 to 25% of control).

The patient was maintained on an unrestricted diet, and plasma
concentrations of branched-chain L-amino and 2-oxo acids were stable, yet at
moderately increased levels (2- to 3-fold of control). L-alloisoleucine
concentrations, however, remained remarkably elevated (greater than 5-fold of
control). In vivo catabolism showed normal rates of L-alloisoleucine and
leucine elimination. Bodner-Leidecker et al. (2000) suggested that the enhanced
substrate supply from extrahepatic sources was responsible for the elevation of
plasma concentrations.

Morton et al. (2002) reported 35 Mennonite patients with MSUD and
homozygosity for the Y393N mutation in the BCKDHA gene and 1 non-
Mennonite patient who was compound heterozygous for the Y393N mutation
and a splice-site mutation. Eighteen affected neonates were identified between
12 and 24 hours of age using amino acid analysis of plasma or whole blood
collected on filter paper. None of the infants identified before 3 days of age and
managed according to the protocol suggested by the authors became ill during
the neonatal period. MSUD was diagnosed after age 3 days in 18 infants, all of
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whom had the characteristic maple syrup-like odor and had neurologic deficits,
including dystonic posturing, seizures, and cerebral edema. Follow-up of all 36
patients showed that the overall rate of hospitalization after the neonatal period
was only 0.56 days per patient per year (25% of which were accounted for by 2
patients), and all showed uniformly good developmental outcomes. Four
patients developed life-threatening cerebral edema as a consequence of
infection and metabolism intoxication, but all recovered. Morton et al.
(2002) presented a detailed treatment protocol for MSUD that was designed to
inhibit endogenous protein catabolism, sustain protein synthesis, prevent amino
acid deficiencies, and maintain normal serum osmolarity. The authors
emphasized the importance of diagnosis within the first days of life and
concluded that classic MSUD can be properly managed to allow a benign
neonatal course, normal growth and development, and low hospitalization
rates.

In a patient with classic maple syrup urine disease identified a
homozygous 11-bp deletion in exon 1 of the E1-beta gene. In 6 of 7 Ashkenazi
Jewish patients with classic MSUD, Edelmann et al. (2001) identified
homozygosity or compound heterozygosity for the same mutation in the
BCKDHB gene (R183P). The authors found that approximately 33% (10 of 34)
of families with MSUD followed in their clinic in New York were of Ashkenazi
Jewish descent. Large-scale population screening of Ashkenazi Jewish
individuals for the R183P mutation revealed that the carrier frequency of the
mutant allele was approximately 1 in 113 persons.

In 3 unrelated Israeli patients with classic MSUD, Chuang et al.
(2004) identified homozygous or compound heterozygous mutations in the
BCKDHB gene. Functional expression studies in E. coli showed that the
different mutations had variable expression but no residual enzyme activity.

Nellis et al. (2003) evaluated and compared the clinical course of 11
unrelated patients with MSUD, including 3 with mutations in the El-alpha
gene, 5 with mutations in the E1-beta gene, and 3 with mutations in the E2 gene
(2 were sibs). All had residual BCKD activity less than 3% of control values.
All patients except 2, 1 with El-alpha and 1 with an E1-beta mutations, had
documented episodes of metabolic decompensation. 1Q greater than 90 was
observed in 70% of patients. Patients with mutations in the El-alpha gene
tended to have decreased 1Qs compared to other patients. In general, however,
the results indicated no significant impact of 1 mutant locus to another in
determining clinical outcome. The most important factor in determining
outcome was early identification and institution of a protein-modified diet.

Among 15 patients with variant forms of MSUD, Flaschker et al.
(2007) found that more severe phenotypes tended to be associated with
mutations in the BCKDHA gene, whereas milder variants tended to be
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associated with mutations in the BCKDHB and DBT genes.

Using complementation assays in cells from 63 individuals with
clinically diagnosed MSUD, Nellis and Danner (2001) found that 33% of the
cases were caused by mutations in the E1-alpha gene, 38% by mutations in the
El-beta gene, and 19% by mutations in the E2 gene. Ten percent of the tested
cell lines gave ambiguous results by showing no complementation or
restoration of activity with 2 gene products.

In 11 children with MSUD from a Gypsy community in southern
Portugal, Quental et al. (2008) identified a homozygous 1-bp deletion
(117delC;) in the BCKDHA gene. By haplotype analysis, Quental et al.
(2009) showed that the 117delC mutation is a founder mutation in Portuguese
Gypsies with a carrier frequency estimated to be 1.4%. An unrelated Spanish
patient with the deletion who was not of Gypsy origin did not share the
haplotype, indicating that it occurred independently. The deletion occurs within
a poly-C tract and may represent a mutation hotspot in the BCKDHA gene.

Feuchtbaum et al. (2012) reported the birth rates of selected metabolic,
endocrine, hemoglobin, and cystic fibrosis disorders for specific racial/ethnic
groups in a total of 2,282,138 newborns born between 2005 and 2010 in
California who were screened using a blood sample collected via heel stick.
Screening of 21,973 individuals of Middle Eastern ancestry gave an estimated
birth prevalence for maple syrup urine disease of approximately 14 per 100,000
births; of 61,120 individuals of Filipino ancestry, approximately 2 per 100,000
births; and of 1,183,044 Hispanic individuals, approximately 1 per 100,000
births. Results for other ethnic groups were less than 1 per 100,000 births.

Gortz et al. (2003) found that spontaneous network activity in primary
dissociated embryonic rat neurons was reversibly reduced or blocked by
increased extracellular leucine or alpha-ketoisocaproate in a dose-dependent
fashion. In contrast, resting potential, various membrane currents, and
intracellular calcium were unaffected by the substances. Gortz et al.
(2003) concluded that an abnormality of release or imbalance of concentration
of glutaminergic/GABAergic neurotransmitters causes the acute neuronal
dysfunction in maple syrup urine disease.

In a large N-ethyl-N-nitrosourea (ENU)-induced mouse mutagenesis
program, Wu et al. (2004) identified a phenotype characterized by striking
elevation of serum branched chain amino acids and a moderate increase in
arginine. Clinically, the affected mice also showed failure to thrive, weakness,
decreased spontaneous movement, and thin hair, features seen in humans with
maple syrup urine disease. In the affected mice, Wu et al. (2004) identified a
homozygous T-to-C transition in the 5-prime splicing site consensus sequence
of exon 2 and intron 2 of the Bcat2 gene, resulting in deletion of exon 2. RT-
PCR showed markedly reduced amounts of Bcat2 mRNA in muscle and liver
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compared to controls. The authors noted that exon 2 contains the mitochondrial
targeting leader sequence. A diet low in branched chain amino acids resulted in
clinical improvement in the mice.

The presens of maple syrup metabolic disorder by biochemical and
molecular genetic methods in Azerbaijan population confirms the importance of
screening test of newborns for the respective disease.

Homozygous substitution of adenine by guanine mutation has been found
in DBT (dihydrolipoamide branched-chain transacylase) gene at 1199
nucleotide position (p. N400S 1199 A (Adenine) - G (Guanine)). No mutations
were identified in BCKDHA (branched-chain keto acid dehydrogenase E1,
alpha polypeptide) and BCKDHB (branched-chain keto acid dehydrogenase E1,
beta polypeptide) genes. The identified mutation (1199 A (Adenine)-G
(Guanine)) is a new mutation and has not been included in any literature. This
mutation disrupts the metabolism of Valine, Leucine and Isoleucine amino
acids and leads to maple syrup disease (Huseynova L.S. et al 2017; Aliyeva
K.A. et al. 2017; Qarayeva N.Y. et.al. 2020; Huseynova L.S. 2017; Huseynova
L.S. et.al.2019; I'yceiinosa JI.C. 2018)

A family case of inherited disease — maple syrup urine disease — was
identified and was accompanied with three amino acids: valine, leucine and
isoleucine metabolism disorder. A new previously unknown in Azerbaijan
homozygous mutation of 508 (C-T) for BCKDHB gene was identified in two
kids of both genders. Presence of three neutral genetic polymorphisms was
identified in BCKDHA gene: 972 (C-T), 59 (C-T) and 1221 (A-G), all
heterozygous.In the second family, homozygous mutation of the DBT gene in
position 1199 with the adenine nucleotide substitution with guanine nucleotide
was identified (Hiiseynova L. S. Et al 2017; Huseynova 2017; Huseynova L.S.
2018; Mammadov A. Et.al. 2019; I'yceitnoBa JI.C. et.al. 2020). Taking into
account presence of the said disease in the population, the ways of prophylaxis
are being discussed as medical-genetic consultancy with the following prenatal
diagnostics and disease mass screening in newborns in Azerbaijan Republic.
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XOZOR SAHILI MESO BITKILIK TIPININ (AZORBAYCAN
RESPUBLIKASI ORAZISINDO) TOSNIFATI

Acar sozlar: biosenoz, fitosenoz, tip, formasiya, assosiasiya, edifikator,
dominant, subdominant

Tabii ekosistemdon samarali istifado etmok ticiin Xozor sahilinds (Azarbaycan
Respublikas1 orazisindo) geobotaniki todgigatlar apararaq regionun bitkiliklorinin
fitosenoloji qurulusu Oyronilmisdir. Taksanomiyasi vo ekoloji-geobotaniki Xoritosi
tortib edilmis, orazinin mesos, Kollug, su-bataqliq bitki qruplasmalarinda dominantliq
edon novlarin morfoloji vo ekoloji xiisusiyyatlori arasdirilmis hamginin onlarin
fitosenoloji tosnifati tip, formasiya vo assasiasiyalar saviyyasinds tortib edilmisdir.

Todgig edilon bitki Ortiiyiiniin - muasir fitosenoloji  tosnifatt  arazinin
biomiixtalifliyinin qorunmasi ilo yanasi, somarali istifadasi vo miihafizasine do zomin
yaradir. Orazinin relyefi vo torpag-iglim soraitinin miixtalifliyini nozoro alaraq bitki
ortliytiniin fitosenoloji tosnifati tizro miioyyan olunmusdur Ki, Xazor sahilinin meso,
kollug, su-bataqliq bitilik tiplorina monsub fitosenozlar yayilmisdir. Apardigimiz
todgiqatlar vo arasdirmalara istinad edilmoklo Xozor sahili bitkiliyinin yeni tosnifat:
hazirlanmigdir.

X.3.I'yceiinosa

KJACCH®UKALUSI IECHOU PACTUTEJBHOCTH IMPUBPEXKHOM
IOJIOCHI KACITMMACKOTI'O MOPS ( B IPEJIEJIAX ABEPBAMIKAHA)

Kntouegvle cnoea: Ouoyenosvl, GumoyeHosvi, MmMunvi paAcmumerbHOCMU,
opmayus, accoyuayust, 30upuramopst, OOMUHAHMbBL, CYOOOMUHAHINbL

B 1memax ad¢exkTuBHOTO UCHOJB30BaHHS E€CTECTBEHHOW 3KOCHUCTEMBI
(uToLIEHOIOTHYECKAsT CTPYKTYpa PACTHTEIBHOCTH pErmoHa ObUla H3y4YeHa ITyTeM
MpOBEIEHNs Te000TAaHNYECKUX HCCIIeloBaHul Ha mobepexbe Kacnmiickoro mops (Ha
Tepputopun AsepOaiimkanckoii PecnyOnuku). CocTaBieHBl TaKCOHOMHYECKas U
9KOJIOr0-Te000TaHUYECKass KapTa, H3y4eHbl MOP(QOJOrHMYECKHE W SKOJOTHYECKHE
0COOEHHOCTH JIOMUHHUPYIONIMX BHJOB B TPYIIax JIECHBIX, KyCTapPHUKOBHIX U
3200JI0YEHHBIX PACTCHHI TEPPUTOPUH, & TAKKE COCTABJICHA UX (DUTOICHOJOTHUYECKast
KJIaCCU(UKAIUSA Ha YPOBHE TUTIOB, (hOpMAITUil B aCCOLMAITHIA.

CoBpeMeHHas ¢duTOoLICHOIOTUECKAsT KJ1accu(pUKaLMs M3ydaeMoit
PaCTUTEIHHOCTH HE TOJBKO 3alIUINaeT OrmopasHooOpa3ue TEPPUTOPHH, HO U CO3AAET
OCHOBY 11s1 ero 3(QQEeKTHBHOIO HCHOIb30BaHMA W 3amuTel. C ydeTtoM penbeda
MECTHOCTH M pa3HoOOpa3usi  IMOYBEHHO-KIMMATHYECKUX  YCIOBHM o
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(UTOIICHOIOTHYECKONW  KJTAaCCH(PHUKAIMU  PACTUTEIBHOCTH  YCTAHOBIEHO,  YTO
(DUTOIICHO3BI, OTHOCSAIIMECS K JIECHOMY, KYCTAPHHUKOBOMY M BOJTHO-OOJIOTHOMY THIIaM
pactutensHocTH Kacmuiickoro moOepeskpsi, UMEIOT MMPOKoe pacnpocTpaHenue. Co
CCBUIKOM Ha HAlld WCCICIOBAaHUS M UCCICAOBAaHUS TOJTOTOBJICHA HOBAs
KiaccuuraIys mpudpekHON pacTUTEILHOCTH Kacmus.

H.Z.Huseynova

CLASSIFICATION OF FOREST VEGETATION OF THE COASTAL
STRIP OF THE CASPIAN SEA (WITHIN AZERBAIJAN)

Keywords: biocenoses, phytocenoses, vegetation types, formation, Association,
edifiers, dominants, subdominants

In order to effectively use the natural ecosystem, the phytocoenological
structure of the region's vegetation was studied by conducting geobotanical studies on
the coast of the Caspian Sea (on the territory of the Republic of Azerbaijan). A
taxonomic and ecological-geobotanical map has been compiled, the morphological and
ecological characteristics of the dominant species in the groups of forest, shrub and
boggy plants of the territory have been studied, and their phytoceneological classi-
fication has been drawn up at the level of types, formations and associations.

The modern phytocoenological classification of the studied vegetation not only
protects the biodiversity of the territory, but also creates the basis for its effective use
and protection. Taking into account the terrain and the diversity of soil and climatic
conditions, according to the phytocoe-nological classification of vegetation, it has been
established that phytocenoses belonging to the for-est, shrub and wetland types of
vegetation of the Caspian coast are widespread. With reference to our research and
studies, a new classification of the coastal vegetation of the Caspian Sea has been
prepared.

Giris

Xozor sahilinin  secilmis bitki Ortiiylinde  geobotaniki  tadgiqgatlar
aparilarkon onun nov torkibi, qurulusu, bollugu qeyde alinmis, edifikatorlarin
(dominant vo subdominantlarin) herbarilari toyin olunmus vo miiasir kodekslara
osasan dogiqlosdirilmis [5], eloca do fitosenozlarin tasnifati tip, formasiya vo
assasiasiyalar saviyyosindo Oyronilmis eyni zamanda 1:10000 miqyasinda
ekoloji-geobotaniki xarito (xarito 1.) tortib edilmisdir [14; 19; 21].

Orazinin relyefi vo torpag-iqlim soraitinin miixtolifliyini nazors alaraq
bitki Ortliylinlin fitosenoloji tesnifati iizro miioyyon olunmusdur ki, Xozor
sahilinin bitki ortliylindo asagi diizon vo tuqay (caykonari) mesoa, kolluglar,
mesoalti-comon, ¢ala-gomon Vo Su-bataqliq tiplorino moansub fitosenozlar
yayilmisdir [3; 7; 8; 9; 11; 12; 13; 16; 17, 20; 21].

Bu fitosenozlart amala gatiron floranin torkibine 124 fasilo vo 506 cinsa
aid olan 1054 n6v sporlu ¢ilpaqtoxumlu va ortiiliitoxumlu ali bitkilar daxildir.
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Tahlil vo miizakirs
Aragdirmalar gostarir Ki, Xazar donizinin sahil boyunca dar zolaq soklinda
bitki ortiiyli doniz saviyyasindon — 27,0 m-don 200 metradok yiiksoklikda rast
golinir. Hor bir bitkilik zonasimmin ayri-ayriligda tiplor, formasiyalar vo
assosiasiyalar iizro tosnifati verilmoklo yanasi osas formasiyalarin nov torkibi va
fitosenoloji qurulusunun xiisusiyyatlori miioyyan edilmisdir.
Xazar sahilinin tobii bitkiliyi arazinin iglimi, relyefi va torpaglarina uygun
olaraq zonalara boliinmiisdiir:
1. Comon-gohvayi, suvarilan ¢gomon-gahvayi, mego-sari, alliivial goman-meso
Vo suvarilan alliivial-coman torpaqlarda formalasan donizkenari mesalor
zonasinin bitkiliyi;
2. Subasar-gcoman-mesa, ¢oman-boz vo boz torpaglarda yayilmis meso Vo
qgarisiq kolluglar zonasinin bitkiliyi;
Arasdirma gostorir Ki, Xozor sahilinin Simalinda alliivial ¢omoan-mess,
morkazindo boz-gomon, boz-qonur, soran, g¢omon-boz, ¢oman-bataqliq vo sari
torpaglarda (conubunda), habelo donizkonari sahilqumlaglarda xarakterik bitki
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ortiiyli formalasir [3; 7; 8; 9; 12; 14; 15; 23; 21]. Todqiq olunmus Xoazar sahilinin
uzunlugu 825 km olub, 13 inzibati rayonlarin arazisinds yerlogir [18]. Bu arazids
Samur-Yalama, Abseron, Sirvan, Qizilagac vo Hirkan Milli Parklar kimi qoruq vo
yasagliglar movcuddur [3; 4; 10; 12; 15; 21]. Meso bitkiliyi Samur-Sabran
ovaligindan Rusiya Federasiyasinin Dagistan Respublikasi ilo homsorhaddins
godar [6, 7], Qusar maili diizonliyinds, simaldan Samurgay1 va conubdan Muxtadir
gosabasine gadar sahalari ohato edir [9].

Bitkiliyin tosnifat1 ilo bagli E.M.Qurbanov vo M.T.Cabbarov [9] geyd edir
ki, bir-birino oxsar assosiasiyalar qrup assosiasiyada, qrup assosiasiyalar qrup
formasiyada, qrup formasiyalar sinif formasiyalarda, sinif formasiyalar iss bitkilik
tipinda birlasirlor. Odur ki, tasnifatin miivafiq kriteriyalarini nazars almagla tip vo
formasiya sinifi rum ragomlori I, 11, 11, IV, va s.formasiyalar grupu (form qr.)
olifba sirasinin bas horflori A. B. C. D. vo s. formasiya qruplarina aid
assosiasiyalari (ass.) isa @, b, ¢, d, va s. harflarlo geyd olunmusdur.

Notica

Coxsayli ekspedisiyalar vo marsurutlar naticasinda torafimizdon ilk dofo
aparilan geobotaniki todgigatlara asaslanaragq Xozar sahili meso bitkiliyinin miiasir
fitosenoloji tosnifati tortib edilmisdir. Apardigimiz aragdirmalara asason Xozor
sahilinin florasinda 1054 névden 23 novii (2,2%) agaclarin payina diisiir.

Xazar sahilinin gsimal hissasinin mesalori Dagistanin sarhaddindon baglamus,
Xagmaz inzibati rayonu orazisindo yayilmis; Sabran, Siyozon, Xizi rayonlarinda
donizkonarinda mesalor azalmis, Xozor sahili botaniki-cografi rayonu, o ctimladan
Abseron yarimadasi (Xozor sahilinin orta hissasi) tam mesasiz qalmigdir. Lonkaran
Vo Astara rayonlar1 (Xazar sahilinin conub hissasi) arazisinds mesaliklor asason
Hirkan Milli Parkinda formalasir vo Irann sorhoddine dogru uzanir. Mesolorin az
hissasi ¢aylarin (Kiir, Lonkaran ¢ay, Astaracay (Xozor sahilinin conubunda) sahil
boyunca uzanir, Tuqay mesoalori iso ¢ay konarinda yayilir.

Todgigat naticasindo Donizkonart mesalor todqiq olunmus orazidoki
mesolorin asasin1 uzunsaplaq palid (Quercus pedunciflora) vo Qafgaz valosi
(Carpinus betulus) toskil edorok ayri-ayriligda, hamginin qarisiq qaraagacli-palidliq
(Ulmusetum-Quercosum), volaslik (Carpineta), palidli-valoslik (Quercusetum-
Carpinosum) va cilli-valaslik (Carexetum-Carpinosum) mesoliyini (Samur-Yalama
Milli Parkinda) yaradirlar. Homin mesolordo “loko” soklindo “talalar” kimi
sabalidyarpaq palid (Quercus castanifolia), iran domiragac1 (Parrotia persica),
Probka qaraagaci (Ulmus suberosa) va s. agaclar qeydo alinmusdir.

Bu formasiya sinfino 8 formasiya vo 8 assosiasiya qruplar daxil edilmisdir.
Orazinin meso bitkiliyindo geyds alinmis soziigedon formasiya sinfina mansub
olan palhdhq (Quercuseta), Qaraagachi-palidiq (Ulmusetum-Quercosum),
Ayidosayili-palidliq (Dryopterisetum-Quercosum), Valaslik (Carpineta), palidli-
valaslik (Quercetum-Carpinosum), cilli-valaslik (Carexetum-Carpinosum) va .
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formasiya qruplar genis areala malikdir.

Qeyd etmok lazimdir ki, Xozar sahilinin conub hissasinds mesoa bitki Ortiiyii
simal hissasinin mesaliyindan bir godar forglonir. Burada mesos fitosenozlari asasan
riituboatli subtropik bitkilor olub, endemik xarakter dasiyir. O ciimlodon, Xozor
donizinin conubunda an ¢ox yayilan domiragacliq (Parrotieta) vo Qizilagacli-
valosli-domiragacliq  (Almuseta-Carpinetum-Parrotiosum)  formasiyasi1  digor
gruplardan nov torkibi vo fitosenoloji qurulusuna goro ayri-ayriligda
saciyyalondirilir.

TiP-MESO (FOREST)

Danizkanar, riitubatli subtropik, asag diizon va Hirkan enliyarpaqh (Qarisiq
pahd-qaraagach-valas, doamiragac va qizilagach) mesalar formasiya sinfi

A.form.qr. Palidliq (Querceta)

A.-1.- a) ass.-Sabalidyarpaq palidligi (Quercuseta castanifolia);

B.form.gr. Qaraganli-palidliq (Ulmusetum-Quercosum);

B.-1-a) ass. Qaraagacli-uzunsaplaql palidhigi (Ulmusetum minor — Quercosum

pedunciflora);

C.form.gr. Ayidosayili-palidliq (Dryopterisetum-Quercosum);

C.-1-a)ass. Erkok ayidosayili-uzunsaplagl palidligi (Dryopterisetum filix mas

Quercosum pedunculiflora);

C.form.qr. Valoslik (dom.Carpineta betulus).

C.-1-a)ass.-Qafgaz valasliyi (Carpineta betulus).

D.form.qr.-Palidli-Valaslik (Quercetum-Carpinosum)

D.-1-a)ass.-Uzunsaplaqli  palidi-Qafqaz valasliyi  (Quercetum pedunculiflor-

Carpinosum betulus).

E.form.gr.-Cilli-Valaslik (Carexetum-Carpinosum).

E.-1-a)ass.Sahil cilli-Qafgaz valasliyi (Carexetum riparia-Carpinosum betulus).

9.form.gr.-Damiragacliq (dom Parrotia persica).

9.-1-a)ass. iran domiragaclig (Parrotieta persica).

F. form. gr.—Qizilagacli-valasli-domiragacliq (Alnuseta-Carpinetum-Parrotiosum)

F.-1.-a)ass.-Saqqalli qizilagacli-Qafgqaz  valosli-iran  domiragachigi (Alnuseta

barbata-Carpinetum betulus-Parrotiosum persica).

Palidhq (Querceta) formasiyas1 qrupu. Bu formasiya qrupunda
sabalidyarpaq palidhigi (Querceta castanifolia) assosiasiyasi tomsil olunur (tasnifat
sxemi 1). Bitki ortliyli Xozor sahilinin simalinda yerlogon Samur-Yalama Milli
Parkinda geydo alinmigdir (ekoloji-geobotaniki Xxaritonin 1 Ne-li konturunda oks
olunur).

Formasiyanin nov torkibinds 27 ali bitkilor nviina rast golinir ki, bitkilorin
hoyati formalarina asason bunlardan 7 név (25,9%) agaclar, 9 nov (33,3%) kollar, 2
nov (7,4%) kol-lianlar, 1 nov (3,7%) c¢oxillik sarmasiq vo 8 nov (29,6%) coxillik
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otlara aiddir. Eyni miqdarda bitkilordon ekoloji qruplara gora 12 nov (44,5%)
mezofit, 10 név (37,0%) mezokserofit, 4 nov (14,8%) kserofit vo 1 ndv (3,7%)
psammofitlor miioyyon edilmisdir.

Assosiasiyanin  fitosenoloji qurulusuna osason | mortabasinds  yaxud
yarimSohra gabalidyarpaq palid (Quercus castanifolia C.A.Mey.), bol — 3-4 bal,
sixlig1 0,6-0,8-dir, eloca do fitosenozun dominanti va edifikatoru sayilir.

Tasnifat sxemi 1.
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Qaraganli-palidliq (Ulmusetum-Quercosum) formasiyast qrupu. Xozor
sahilinin simal hissasinds, o ciimlodon Xagmaz rayonu inzibati orazisindos
formalasan mess fitosenozunda (Yalama-Turist yasayls montagosinin arasinda)
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geydo alinmigdir (2 Ne-li konturda gostarilir).

Bu formasiya qrupu Xirda qaraagacli-uzunsaplaqli palidhigi (Ulmusetum
minor — Quercosum pedunciflora) assosiasiyasindan togkil olunur.

Formasiyanin nov torkibinds geyds alinmis 24 nov ali gigokli bitkilarin
biomorfoloji tahlilina asasan 7 név (29,2%) agaclar, 9 név (37,5%) kollar, 2
nov (8,3%) kolvari lian, 1 nov (4,2%) coxillik sarmasiq vo 5 nov (20,8%)
coxillik otlarla tomsil olunur. Formasiyanin nov tarkibinin ekoloji tahlilina
[261, 91,56] asason 24 novdon 10 novil (41,7%) mezofitlora, 8 név (33,3%)
mezokserofitlara, 5 novii (20,8%) kserofitlora vo 1 novii (4,2%) psammofitlora
aiddir.

Fitosenozun dominanti uzunsaplaq palidi (Quercus pedunciflora C.Koch.)
bollugu 3-4 bal va subdominanti1 Xirda qaraagac (Ulmus minor L.) hesab edilir
ki, onun bollugu 2-3 bal ilo gqiymatlondirilir.

Ayidosayili-pahdhq (Dryopterisetum-Quercosum) formasiya grupu-
Erkok ayidosoyili — sabalidyarpaqli palidligt (Dryopterisetum filix mas —
Quercosum castanifolia); cilli-valaslik (Carexetum-Carpinosum) Sahil cilli —
Qafqgaz valasliyi (Carexetum riparia — Carpinosum betulus) assosiasiyalarindan
toskil olunmusdur.

Co6l todgiqatlar1 miiddstinds apardigimiz arasdirmalar gostarir  Ki,
antropogen pozulmus yaxud seyralmis mesoalordo palid vo valos agaclarinin
ganunsuz kasilmosi, orada mal-qaranin otarilmast naticasinds mesalarin
goruyucu, estetik vo rekreasiya funksiyasi asagi diisiir. Orada genis sahoado
yayilan ziyanvericilor vo “Holland xastoliyi” (Yalama mesolorinin do) palid vo
qaraagacin qurumasina sobob olmusdur. O climlodon, mesosizlosdirilmis
sahalards toroma tipli meso-kol bitkilori formalasir.

Valaslik (Carpineta) formasiyast qrupu — Qafgaz valssliyi (Carpineta
betulus) assosiasiyasi tizra tomsil olunur (4 Ne-li konturda gostarilir). Valaslik
mesaliyi Samur-Yalama Milli Parki arazisindo, eloco do Dovlst Mesa Fondu va
Mazargayin konarinda qeyds alinmigdir. O ciimlodon, Samur-Sabran ovaliginda
(Xagmaz rayonu hiidudunda) mesolordo uzunsaplag palid (Quercus
pedunciflora) ilo novbaloson palidli-valasli (5 Ne-li konturda oks olunur)
mesaliyini  (formasiyasini) toskil edirlor. Bu assosiasiyada bitki Ortiiyi
“Dostluq” turist bazasindan 200-300 metr arali mosafodo tosadiif olunur.
Burada Qafgaz valosinin hiindiirliiyii 10 metrdir. Ot Ortiiyiiniin orta hiindiirliiyii
iso 20-70 sm-dir. Umumi layiho 6rtiiyii vo ya sixlig1 50-60 %-o uygundur. Bu
formasiyada fitosenozun ndv torkibi vo fitosenoloji qurulusu palidli-valaslik
(Quercetum-Carpinosum) formasiyasina demok olar ki, oxsardir vo aspektliyi
1So eyni goriiniiso malikdir (5 Ne-li konturda gostarilir).

Yalama megolorinin osas agaclar1 palid vo vealosdan ibarstdir. O
climladon, palid (Quercus) 6ziiniin bonitetliyina (2-3) goro (orta bonitetlik 4-5
hesab olunur), hamginin ¢atirinin 6l¢iilarine nisbaton digar agaclardan tistiindiir.
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Domiragacliq (Parrotieta) formasiyas1 qrupu. Bu formasiya Iran domir-
agacilig1 (Parrotieta persica) assosiasiyasi ilo tomsil olunur. Bitki 6rtiiyii Xozor
sahilinin conub hissasinds yerloson Hirkan Milli Parkinda qeyds alinmigdir (7
Ne-li konturda gostarilir),

Domiragacliq mesaliyi riitubatliyi vo névlarin zanginliyi ilo farglanir,
homginin Lonkoran-Astara bolgasinds donizkonari diizonlikdo 6z ilkin
formasimni, yoni reliktliyini goruyub saxlamaqgla, mohtosom meso ekosistemi
yaradir. Burada kicik “lokolor” aspektindo domiragacin (P.persica (DC.)
C.A.Mey.) tomiz mesolorina Lonkorangayin konari, Yuxart Niivadi, Siyatli-
Dastatur kondlori, eloco do Xanbulangay su doryagasi istiqgamotinds tosadiif
edilir. Domiragacliq mesoaliyi daniz saviyyasindon — 21,4 m-don 300 metradok
(Lankoran ovaliginda) yayilmigdir.

fran domiragachg (Parretieta persica) assosiasiyasinin dominanti
(Parrotia persica) novii kimi bollugu 3-4 bal; sixligr iso 0,3-0,6 arasinda
toroddiid edir. Agacin orta hiindiirliyii 15-20 m-o c¢atir. Domiragacliq
fitosenozunda — P. persica, Ulmus minor, Alnus barbata, Carpinus betulus va s.
novlorin govdasinds lianlarin sarilmast miisahido edilmisdir. Alt yaxud III
moartabada Sambucus ebulus, Rumex obtusifolis, Dactylis glomerata, Amoria
repens vo s. coxillik otlar yayilmisdir ki, onlarmm bollugu 1-2 baldir; orta
hiindiirliiyti isa 40-60 sm-a barabardir.

Hirkan Milli Parkin orazisindo genis arealda formalasan Iran domiragaci
(P.persica) Azorbaycan (Hirkan) areali endem vo subendem bitkisi olmagla
yanagit, Uglincli dovriin relikti, eloca do nadir agac bitkisidir. Bu noviin
mithafizasi tigiin ad1 “Qirmizi kitab”a daxil edilmisdir.

Domiragac mesaliyindo mal-qaranin otarilmasi, agaclarin kosilmasi
naticasindo pohradon omalo goalon tomiz domiragac mesoliyi yaranir, oksina
orada palid va valos mesaliyi siradan ¢ixir.

Qizilagachi-valasli-domiragacliq (Alnuseta-Carpinetum-Parrotiosum) for-
masiya qrupu. Bu formasiya Saqqalli qizilagacli - Qafgaz volosli - iran domir-
agaclig1 (Alnuseta barbata — Carpinetum betulus — Parrotiosum persica) asso-
siasiyasi ilo tomsil olunur.

Fitosenozun nov torkibi va fitosenoloji qurulusu Xozor sahilinin conubu
(Lankoaran rayonu orazisi) Vosoru ¢ayinin iizorinds insa edilmis Xanbulangay su
doryagasinin otrafi, homginin Hirkan Milli Park: (8 Ne-li konturda oks olunur)
hiidudunda Dévlot Meso Fondu ilo sorhadlonan yerds vo Astaragay boyunca
allivial goman-meso sar1 torpaqlarda qeydo alinmigdir. S6ziigedon Xanbulangay
su doryagasi otrafinda mesolik doniz saviyyasindon 50-55 metr yiiksoklikda
yayilir.

Quzilagacli-valasli-domiragacliq (Alnuseta-Carpinetum-Parrotiosum)
formasiyasinin nov torkibinds 31 nov rast golinir; bundan 7 ndv (22,6%)
agaclar, 6 nov (19,3%) kollar, 2 nov (6,5%) kolvari-lianlar, 1 noév (3,2%)
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coxillik sarmasiq vo 15 nov (48,4%) coxillik otlara aiddir. Eyni miqdarda
bitkilordon 17 n6v (54,8%) mezofit, 11 nov (35,5%) mezokserofit, 2 nov (6,5%)
psammofit va 1 nov (3,2 %) hidrefitlor miioyyan edilir.

Bitki Ortilyiiniin dominant1 Iran domiragaci (Parrotia persica (DC.)
C.A.Mey.) — bollugu 3-4 bal, subdominant1 Qafqaz valasi (Carpinus betulus
L.); bollugu 2-3 bal va saqqalli qizilagac (Alnus barbata C.A.Mey.) — bollugu 2
baldir.

Belalikls, apardigimiz geobotaniki todgigatlar vo kameral arasdirmalara
asasaon Xoazar sahilinin Danizkanari, riitubatli subtropik, asagi diizon vo Hirkan
enliyarpaqli (Qarisiq palid-qaraagacli-valos, domiragac vo qizilagacli) meso
bitkiliyinin formasiya sinfino aid 8 formasiya qrupu vo 8 assosiasiya
Oyronilmisdir.
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BJIMAHUE PA3JIMYHbBIX ®PAKTOPOB HA
SJEKTPOXUMHYECKOE MOJYYEHUE TOHKUX ITOKPBITUI
B CUCTEME Re-Se-Cu

Kniouesvie cnoea: penuii, monKue NOKpuIMUs, — IIEKMPOXUMUHLECKOE
ocacoenue, mpoliHvle Chiagwl, RIOMHOCMb MOKA

JlanHass paboTa IIOCBAIIEHA SIICKTPOXMMHUYECKOMY OCAKICHUIO TPOMHBIX
MOJYNIPOBOJHUKOBBIX TOKpeITHH Re-Se-Cu u3  cynbdarHOro 3ieKTpoinuTa u
BIIUSTHUIO PA3JIMYHBIX (PAKTOPOB Ha COCTAB M KAueCTBO MOKPHITHH. BbUIO M3ydeHo
BIMSHHUE pa3IMYHBIX (PAKTOPOB: COJCP)KAHWE KOMIIOHEHTOB B JIICKTPOJIHTE,
INIOTHOCTHU TOKa, CYMMapHOﬁ KOHLOCHTpalluK KOMIIOHCHTOB, TEMIICPATYPhI,
KHCJIIOTHOCTH PAacTBOPOB M JIp. HA COCTaB U Ka4deCTBO MOKPHITHI. YCTaHOBIECHO,
9TO, C TIOBBIIICHHEM COJCP)KaHWE PEHUs B DJEKTPOJIUTE M TEMIIepaTyphl,
COZIep)KaHUE PEHMS B OcCaJKe yBenndmBaercs. Ha OCHOBaHMM SKCIEPHMEHTAIBHBIX
JaHHBIX, I TMOJYYCHUA IMOJYHIPOBOAHUKOBBIX CILJIAaBOB peHHﬁ-CeJ’ICH-MCI{B,
cogepxkamux 35-50% Re pekomeHnngyercs cleaylomuii COCTaB 3IEKTPOIMTA
(voub/1): 6,9-10°KReO, + 9:10* +1,8-10? SeO, + 6:10™ = 1,2-10CuCl,-2H,0 +
2H,S0, ' t=80°; V=0,005VS™; pH=0,1, anexrpox — Pt.

K.F.ibrahimova

ELEKTROKiIMYOVi USULLA Re-Cu-Se SISTEMINDO NAZIK
TOBOQOLORIN ALINMASINA MUXTOLIF AMILLORIN TOSIRI

Acgar sézlar: renium, nazik tobaga, elektrokimyavi c¢ékiinti, iigli orinti,
Carayan sixligt
Verilmis is elektrokimyavi yolla yarimkegirici xassays malik Re-Cu-Se iiglii
arintisinin sulfat mohlullarindan alinmasina vo miixtolif amillorin Ortiiyiin torkib va
keyfiyyotina hosr edilmisdir. Miixtalif amillorin: komponentlorin elektrolitds
qatiliginin, komponentlarin tasirine com qatiliginin, temperaturun, corayan sixligimin,
moahlulun tursulugunun va s. torkib vo keyfiyyatine tosiri Gyronilmisdir. Miioyyan
edilmisdir ki, elektrolitds reniumun miqdar1 vo temperatur artdiqca c¢okiintiido
reniumun miqdart artir. Aparilan tadqiqatlar naticasindo yarimkecirici xassoyo malik,
tarkibinds reniumun faizls miqdar1 35-50 olan renium-mis-selen orintisinin alinmasi
tigiin asagidaki torkibde elektrolit toklif edilmisdir. Elektrolit mol/l: 6,9-10°KReO, +
9-10* +1,8:10% Se0, + 6:10* + 1,2:10°CuCl,-2H,0 + 2H,SO, t=80° V=0,005VS™;
pH=0,1, electrod— Pt.
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THE INFLUENCE OF DIFFERENT FACTORS ON THE
ELECTROCHEMICAL OBTAINING FOR THIN COVERINGS
IN THE SYSTEM Re-Cu-Se

Keywords: rhenium, thin coatings, electrochemical deposition, ternary alloys,
current density

This work to electrochemical deposition triple semi conductive covering Re-
Cu-Se from sulfate electrolyte and influence different factors on the content and quality
of covering is devoted. The influence different factors: contents of components in the
electrolyte, current density, sum concentration of the components, temperature,
stiffness of the liquids and others on the content and quality of coverings have been
studied. We have been estimate that with increasing rhenium content on the electrolyte
and temperature the content of rhenium in the covering is increasing. According to
experimental data, for obtaining semi conductive alloys rhenium-cuprum-selenium by
content 30-30% Re is recommended follow electrolyte’s content (mol/l): 6,9-10°
*KReO, + 9-10* +1,8-10% Se0, + 6:10* + 1,2-10°CuCly-2H,0 + 2H,SO, t=80°;
V=0,005VS*; pH=0,1, electrode— Pt.

Opnnolt n3 HanOoJiee BaXKHBIX 3a]1a4 HAYKU O METajjiax SBJSIETCS U3Y-
YeHHE CTPOCHHS U CBOWCTB TYTOIUIABKUX METAIOB U CIUIABOB, pa3paboTka
TEXHOJIOTUYECKHUX CXEM IOJyYEHUS! YUCTHIX TYTOIIaBKUX METAJIJIOB M U3JEIHUM
U3 HHUX, UCCIIEJOBAaHME MX DJKCILTyaTAallMOHHBIX XapaKTEPUCTUK B PA3IMUYHBIX
ycTpoiictBax M mpubopax. Penuit (Re) siBnsieTcss TepMOCTOMKUM METaIOM,
KOTOpPBIM MOJY4YWJI IIMPOKOE TIPUMEHEHUE KaK BBICOKOTEXHOJIOTUYHBIN
MaTepuai, JeMOHCTPUPYIOIIUNA UCKIIOUUTEIbHbIE CBOMCTBA [1-3]. DTOT MeTa,
o0ajaeT HEKOTOPBIMHM CleUU(UUYECKUMH CBOWCTBAMM M HAaXOIUT CBOE
MIPUMEHEHHE B Pa3IMYHBIX 00JACTSIX MOJYNPOBOJIHUKOBOM MPOMBIIIIEHHOCTH.
B nocnennue roasl cdepa HMCIONB30BAaHHUS 3THX COEAMHEHHH CYIIECTBEHHO
pacHIMpuIIach. KOCMHYECKask TEXHHKA, JIEKTPOHUKA U Tak jganee [3-6]. CrutaBbl
pPEHHs C Cepoil HCMONB3YIOTCS Kak (DOTOUYBCTBUTEIBHBIN MaTepual B BUJE
TOHKHUX MOKPBITUH B MOJYIPOBOJAHUKOBOM TeXHUKE [7-9]. Kpome 3TOTO CritaBbl
peHUss C Ccepol MCHOJB3YIOTCS B KadeCcTBE KaTajau3aToOpoB B IIpolecce
neruaporenn3anuu cnuptoB [10]. K HacTosiemy BpeMeHN UMEETCsl HECKOIBKO
COOOIIIEHUH MO DIEKTPOOCAKICHUIO TOHKUX MeHoK Re-X (X=S, Se u Te) u
ObUT M3Yy4eH MpOIecC 3JIEKTPOOCAXKIEHUS TOHKHUX IUJICHOK XaJbKOT'€HUJIOB
peHUS U3 PA3IUYHBIX dNeKTPoauToB [ 10-14]. B kadecTBe anekTponuTa B pabote
MPUMEHSUINCh  Ccylb(aTHble, XJIOPUAHO-CYIb(GaTHbIE, XJIOPHUIHO-OOpaTHBIE
LIEJIOYHBIE W TUOMOYEBUHHBIE  pAcTBOpBI, COJEpIKAIIME  pa3/In4yHbIE
KOHIIGHTpanuu peHus u xambkoreHa (S,Se,Te). lannas paboTa moOCBsIIEHA
NEKTPOXUMHUYECKOMY OCaXIECHHUIO TPOMHBIX MOIYIPOBOAHUKOBBIX MOKPBITHI
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Re-Se-Cu u3 cynb(haTHOTO JEKTPOIUTA U BIMSHUIO PA3JIMYHBIX (PAaKTOPOB HA
COCTaB U Ka4eCTBO MTOKPBITHH.

MeToanka 3KCnepuMeHTa

B kauectBe pabouero 3ieKkTpoja ObUIM HCIOJIB30BaHbl IEKTPOABI M3
IJIATUHBI U MEIU C BUAMMOM mnoBepxHocThio (.07 M’ TpexanexkTpoanas
A4yelika cojepikaiga MCCIelyeMbIi 3JIeKTPOJ, BCIIOMOIAaTENbHbBIM IJIaTHHOBBIN
AJEKTPOJ IUIOMIaaAbi0 4 cM? 1 XJIOpCepeOpsIHbI AJIEKTPOJl cpaBHEeHMs. Bce
3HAa4eHUs NOTEHIMAJIOB IPUBEIECHBI OTHOCUTEIBHO 3TOr0 3j1eKTpona. Pabouue
JJIEKTPOJBI IIPOMBIBAIM CIHHUPTOM M BOAOW. [IIaTMHOBBIA 3MIEKTPOX Iepen
NOTPY)KEHUEM B pacTBOpP MEXaHUYECKHU IOJIUPOBAJICS, O0E3KUPHUBAIICS,
kumsituicss B 30% a30THOM  KuCJIOTE, IPOMBIBAICA COOTBETCTBYIOLIUM
JIEKTPOIUTOM. BonbTammepHble KpHBbIE CHUMalIM 03 IepeMelInBaHusl.
OcaxxJieHue IMICHOK JUIsl UCCIEN0BaHUs CTPYKTYPbl M COCTaBa MPOBOIMIA Ha
Pt, Cu momroxkax  romameio 2.0 cm’. PaGouas TeMIeparypa IpH
anekrpoocaxaeHuu 75°C, Bpemst ocaxaeHust ot 30 go 60 muHn. Mccnenosanue
IIPOBOJIMIIOCH U3 CEPHOKUCIIOTO PAacTBOPA, COJEPIKAILETO CEICHUCTYIO KUCIIOTY,
MeppeHar KaJus U MeIb XJOPUCTBbIA. sl MOMydeHUsT HAHO IOKPBITHA B
cucreme Re-Se-Cu Hamu ObLIT MCIIOJIB30BaH 3JEKTPOJIUT CIEIYIOLIEr0 cOCTaBa
(monb/1): 6,9- 10*KReO4+9-10Se0, + 6-10™*CuCl,-2H,0 +2H,S0,

KuHeTnka mpoueccoB KOHTPOJIMPOBANACh IPU IOMOIIM H3MEpPEHU
METOJIOM LHUKJINYeCKOW BonbTammnepmerpun Ha npubdope IVIUMSTAT. [ns
uccieoBaHust MOPQOJIOrHH IJICHOK HA IUIATHHOBOW M MEIHOW MOAJIOKKAX U
MOBEPXHOCTh AJIEKTPO/Aa Oblja HCCIEA0BaHA HAa CKAaHUPYIOLIEM 3JIEKTPOHHOM
mukpockone JEOL JSM7600F mnpu pasnnyHbIX YBEIMYEHHUSAX, A TaKkKe
COOTBETCTBEHHO Oblja MOJBEp)KEHA DSJIEMEHTHOMY aHaju3y C IOMOIIbIO
nerexkropa Oxford X-MAX 50. CkanupoBanue o0paslia MpOBOJUIN B PEKUME
BTOPUYHBIX 3JIEKTPOHOB IPH YCKOPSIIOIIEM HampsbkeHuH ~15 kOB. PeHTreno
TU(QPAKIUOHHBIA aHAJIN3 TOJyYEHHBIX IIJICHOK HPOBOJWICA Ha YCTaHOBKE
JIPOH-5 npu Cu K a- m3nydyenue. J{s aHamu3a KaTOIHBIN 0CaI0K PACTBOPSIICS
npu HarpeBaHun B KoHUeHTpupoBaHHOM HNOjz. Kommuectso wmenn
ONPEAEISAIOCh pa3felibHO aTOMHO-a0COPOIIMOHHBIM  CHEKTPO(OTOMETPOM
AAS-1IN ¢upmsbr Cari Leiss Lean. KonudecTBo peHust u ceneHa omnpeaessiia
TaK)Xe OT/I€JIbHO THOMOYEBUHHBIM KOMILJIEKCOM KOJIOPUMETPHUUECKUM METOJIOM

Ha npudope SPECORD 50 PIUS.
IKCIEepPUMEHTAIbHAS YaCTh

JUis ToJydeHHs] TOHKUX IIOJYIPOBOJHUKOBBIX IOKPBITHUH B CHUCTEME
peHuii-ceneH-Mep ObUIO N3YUEHO BIMSHHUE Pa3IMUHBIX (DaKTOPOB: CO/IEpIKaHUE
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KOMITIOHCHTOB B 3JICKTPOJIUTEC, INIOTHOCTHU TOKa, CYMMapHOﬁ KOHIOCHTpAalUun
KOMITOHEHTOB, TEMIIEPATypbl, KHCIOTHOCTH PAcTBOPOB M Jp. HAa COCTaB H
Ka4dyeCTBO HOKpLITPIfI. COOTHOIIIEHNE KOMIIOHEHTOB B IOKPBITHUH CIUIAaBOM
pEHUi-CcelieH-Melb SIBIISICTCS BRXKHEHIIUM (HAKTOPOM, ONPEIACISIONMM Kak
(1)I/I3I/IKO'XI/IMI/I‘ICCKI/IG, TaK ¥ XUMHKO-KaTaJINTHIECKUE CBOMCTBA IIOKPBITHA. Kak
MOKa3aJIM HalllM U3MEPEHHUs, COCTaB MOKPBITHIA CIOXKHBIM 00pa3oM 3aBHCHUT OT
COCTaBa JJICKTPOJMTA W YCIOBHH OCaXaeHUs. Pe3ynbraThl aHATUTHUYCCKHX
OIpEe/ICTICHUI COMEpXKaHUsI pPEHHMsS B OCagKaxX I[OKa3aHbl Ha Tabmuie 1 u
00CYKIAIOTCS HIKE.

Tabauua 1. 3asucumocmo cocmas nokpvimusi Re-Se-Cu om codepoicanus penus
6 anekmpoaume. Temnepamypa — 750C, kamoo — naamuna

DNEeKTPOIHUT, MO/ L, CocraB cmiaBa, % Baemnmuii Bug
MA/cM? TTOKPBITHH

KReO, CuCl, SeO, Re % Se% | Cu%

0,2-10° [ 1,5°-10° | 9-10™ 20 40 35 |25 TEMHO-CepBblii,
MAaTOBBIN

06-10° | 1,5-10° | 9-10™ 20 44 33 |23 TEMHO-
Cepblii,MaTOBBII

1,0-10° [ 15107 | 9-10™ 20 46 32 |22 qepHbIii, GIIeCTSAIMIA

1,4-10° [ 15107 | 9-10™ 20 49 30 |21 qepHbIii, GIIeCTSAIMIA

1,5-10° [ 15107 | 9-10™ 20 52 28 |20 qepHbIii, GIIeCTSAIMIA

Ha u3meHeHue conepkaHWsi PEHHS B OCAJIKE OKa3bIBAIOT HEKOTOPOE
BIIMSIHUE KaK KOHLIEHTpAIMsl celieHa B PacTBOpE, TaK M COZEpIKaHUE MeppeHara B
M3y4EHHOM JMalla30He e€ro KOHLEHTpauui. [Ipy mocTOsSHHOM KOHILEHTpanuu
neppeHaTa yBeJIWYeHHE KOHIEHTPAllMd HOHOB CEJIEHWTa, KaK M CIIeJJ0BAJO
OXU/IaTh, B IIEJIOM MPHUBOAMIO K HE3HAYHTEIHHOMY CHIDKEHHIO COAEPIKaHUS
peHuss B CIJaBe, a yBEJIWYEHHE KOHIEHTPAllUU TNEeppeHaT-uoHOB — K
YBEIIMYCHUIO coJiepkanHus Re B ocankax.

VY CTaHOBIIEHO, YTO, C MOBBILICHUEM COJEP)KaHUE PEHUS B AIEKTPOJIUTE
U TEeMIIepaTyphl, COJCp)KaHHEe pEeHHs B Ocaake yBenmnumBaercs. Kak u
CIIEZIOBAJIO OXKUJATh OOJBIIOE BIMSHUE HA COCTaB M KauecTBO cIjiaBoB Re-Se-
Cu oxaseiBaeT TemmepaTypa odiekTponnTta. C TIOBBIIICHHEM TEMIIEPaTyphI
YBEITMUMBAETCS COJIEpKaHUe peHus B ocaake. KadecTBeHHBIE OCaaKH B BHJE
TOHKHX IUICHOK monydarorcst pu Temneparype 75-80°C, a mpu temmeparype
25-45°C Ha xarozme nonydaercss cruiaB Re-Se-Cu ¢ u3ObITkOM amopdHOTO
celeHa. A TIpuU TeMIeparype BBIIIe 90°C Ka4ecTBO OCaIKOB YXYIIAeTCs.
IT05TOMY BCE OIBITHI IPOBOIMIA TpH Temmeparype 75-80°C.
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Taonuua 2. 3asucumocms cocmasa u kavecmea cniasos Re-Se-Cu om niomnocmu
0
moka 8 pacmeope npu t=75"C

DIIEKTPOJIAT, MOJIB/JT Ilor XuMUeCKuid .
HOCTBH COCTaB CIIJIaBOB Buenmun BU/
TOKa, Re | Se | Cu MOKPBITHIA
KReO, SeO, CuCl, MA /o % % %
02°10° | 1510° | 9-10* 10 38 | 41 |21 | CBETIOTCCPHIM,
HCPaBHOMCPHBIN
02°10° | 1510° | 9-10* 15 42 | 36 |22 | TEMHOTCCPRIUL,
IJIagKUU
YEPHBII,
02°10°% | 1510° | 9-10* 20 44 | 33 |23 | GuecTsAMi,
TJIAIKUHI
02 10% | 1,510% | 9-10* 25 46 | 32 |22 | TCPHPIM, MATOBBIH,
TJIagKuu

CymMmapHasi KOHIIGHTpAIusi KOMIIOHCHTOB TAaKXKe BJIMSIECT HA COCTaB U
KauecTBO ciuiaBoB. C yBETMUYEHHEM CYMMAapHON KOHLIEHTPAlUd KOMIIOHEHTOB
COJIep’KaHUE PEHHS B CIUIaBE YBeIMYMBAaeTCsA. [[OKPBITHS XOpOIIEro KayecTBa
ToUHON 20 MKM MOJTY4YaroTCsl IPH CyMMapHOW KOHIIEHTPAIIUH KOMIIOHEHTOB
0,25 Mob/1 U3 AMEeKTpouTa. BIMsSHYE TIIOTHOCTH TOKA HA COCTaB M Ka4yeCTBO
OcaJKka U3y4alloch IIPH TeMIlepaType 75°C ma mmarmHoBOM Kartoge. C
YBEJIMUCHUEM TUIOTHOCTH TOKA, COJICPKAaHNE PCHHUS B CIIaBE YBEIMIMBACTCS OT
25 mo 60%. YBenuuyeHue coiepkaHHe PEHUS B CIJIaBe, MOKHO, OOBSICHHUTb,
TEM, YTO C MOBBIIICHUEM TUIOTHOCTA TOKA BOCCTAHOBJICHUE PEHUS YCKOPSETCS
M0 CPaBHEHUIO BOCCTAHOBJICHHUIO CElleHA M TOSTOMY COJEPXKAaHUIO PEHHS B
CIUTaBe YBEJIMYMBAETCS. YBEJIWYEHWE IUIOTHOCTU Toka Bhime 30 MA/cm?
MPUBOJIUT K YXYIIICHUIO Ka4eCcTBa 0CcaaKoB (Tabmuma 2).

Bo3MO0XHO, 9TO C TIOBBIIIICHHEM TUIOTHOCTH TOKa Ha Karoje oOpa3yercs
AIIEMEHTAPHBIN CelleH, KOTOPBIA YXYIIAaeT KadyecTBO CIUIaBa. Y BEIMUEHUE
COJICp)KaHUsI PCHHSI B CIUIABE MOXXHO OOBSCHUTH TEM, YTO C IMOBBIIICHUEM
IUIOTHOCTH TOKa BOCCTAaHOBIIEHHE PpEHHUS YCKOpSETCSs IO CPaBHEHUIO
BOCCTaHOBJICHHEM ceieHa. IIpu KOHUEHTpaluu KUCIOTBl 2 MOJIB/I U3
JNEKTPOJIUTA COCTaB, (MOJB/N): 0,6'10'3 KReO4+1,8'1O'3SeOz+ + 1,210
2CuC|2~2H20 + H,SO, mnpw mmotHOCTH TOKa i = 20 MA/cM® Ha KaToze
MOJIYJaroTCs  OJIECTANINE, MEIKOKPUCTAUIMYECKAE TIOKPBITHS HMMEOIINe
XOpOIIYI0 a[Ire3ui0 ¢ MOBEPXHOCTHIO KaTo/a U coaepxkamiero 44 % Re.Takum
o0pa3oM, Ha OCHOBaHHHM OJKCIEPUMEHTAIBHBIX JAHHBIX, JUIS TIOTYYCHHS
MOJTYIIPOBOJIHUKOBBIX CIJIABOB pEeHMI-ceNeH-Melb, coaepxkamux 35-50% Re
PEKOMEHIYETCsI CIEAYIOLIUI COCTaB AIEKTPOIUTa (MOJIB/J):
6,9-10°KRe04+9-10™+1,8-10%Se0,+6-10™+1,2- 10°CuCl,-2H,0+2H,S0,
t=80°; V=0,005VS™; pH=0,1, snexrpox — Pt.
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10.

11.

12.

BriBOaBI

Y CTaHOBIIEHO, YTO, C IOBBIIICHUEM COIEP)KAHUE PEHUS B DIIEKTPOJIUTE
U TEMIIEpaTyphbl, COAEPKAHUE PEHUS B OCATKE YBEINYMBACTCS

st momydyeHusT TOJYIMPOBOIHUKOBBIX CIJIABOB PEHUM-CEJICH-ME/Ib,
coaepxkammx 35- 50 % Re pexoMenayercs cieAyrOUMid COCTaB
snekTponuta (Mous/n): 6,9-10°KReO, + 9-10 +1,8:102 SeO, + 610
+1,2:10%CuCl,-2H,0 +2 H,SO0y4 t=80°;
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AZORBAYCANIN ZAQATALA VO XACMAZ RAYONLARINDA
XIRDA AGDIS- CROCIiDURA SUALVEOLENS PALL 1811
(SORICIDAE, INSECTIVORA) NOVUNUN iKi POPULYASIYASININ
YAYILMASI VO MORFOLOJi OLAMOTLORININ MUQAYiSOSi

Acar sozlar: Hosoratyeyanlor dastasi, Crocidura gueldenstaedtii  Pall,
kranoloji, kondilobazal

Moqalado soxsi vo AMEA Zoologiya Institutunun kolleksiya materiallarindan
istifado edilmisdir. Azorbaycanin Zaqatala-Lahic vo Samur-Davagi fiziki-cografi
rayonlarinda Xirda agdis (Crocidura sualveolens) noviiniin yayilmast vo morfoloji
alamoatlori hagqinda molumat verilmisdir. Zaqatala vo Xagmaz rayonlarinda Crocidura
suaveolens noviiniin 14 morfoloji parametri dyronilmisdir. Har iki populyasiyanin 4
eksteryer 10 kranoloji olamotlori Oyronilmis vo miigayiso edilmigdir. Eksteryer
olamatlordon panco uzunlugunda (PL) diiriist forglor miioyyon edilmisdir. Zagatala
populyasiyasinda pancs uzunlugu (PL) 11,8-12,2 mm, Xagmaz populyasiyasinda isa
12,9-13,9 mm olmusdur. Kranoloji alamatlordon kondilobazal uzunlug Zagatala
populyasiyasinda 16,6-17,2 mm, Xa¢maz populyasiyasinda 15,5-16,7 mm olmusdur.
Populyasiyalarda digor slamotlords diirtist forgqlor miisahido olunmayib. Diiriist
farglorin amoala golmasini onlarin yasadiqlar1 orazilorin iglim xiisusiyyatlori va uzun
miiddatli tacrid ilo alagelondirmok olar.

U.P.Kepumnu

PACHPEJIEJIEHUE ABYX IMOMYJISIIMA TUIIA CROCIDURA
SUALVEOLENS PALL 1811 (SORICIDAE, INSECTIVORA)
B 3ATATAJIBCKOU 1 XAUYMA3CKOU OBJIACTH ABEPBAUIZKAHA

Knrouesvle cnosa: rtpymnna Hacekombix, Crocidura gueldenstaedtii Pall,
Crocidura sualveolens, kpaHOJIOTHYECKHE, KOHAUIO0a3aIbHbIC

B craree ncnonb30BaHBl JMYHBIE M KOJUIEKIMOHHBIE MaTepuaibl MHcTHTyTa
3oonorun HAHA. Jlana wnabopManus o pacnpocTpaHeHHH W MOPQOIOTHYECKUX
ocobennoctax BupoB Crocidura sualveolens B 3arartana-Jlaxmmkckom u Camyp-
HaBaunHckoM  (u3uKo-reorpapuuecknx paioHax AszepOaiimxana. Msyueno 14
Mopdornorndeckux napamerpoB Crocidura suaveolens B 3aratanbCkoM U XauMa3cKOM
paiioHax. beumn u3ydeHs! u conocranieHsl 4 BHENIHUX 10 XpOHOJIOrHYECKHX MPU3HAKA
o6eux nomyssinuid. CymiecTBeHHbIe pazanyus B anauHe Janbl (PL) Obuin BBISBICHBI 110
BHemIHUM MapkepaM. nuna xortel (PL) cocraBmsma 11,8-12,2 MM y 3aratanbckoit
momymsimid 1 12,9-13,9 MM y xaumaszckoil momyssimuu. [lo xpaHOmOrmuecKum
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MpU3HAKaM JJTMHA KOHAWI00a3aIbHOM 30HBI cocTaBmia 16,6-17,2 MM y 3araTaibCKoit
momyisimid ¥ 15,5-16,7 MMy xaumasckoir momyrsinuu. [lo mpyrum mpu3Hakam B
MOMYJSIHUAX CYIISCTBEHHBIX Pa3nuuuii He Obuto. CyIIeCTBEHHBIE pa3iu4Hus MOKHO
OOBSICHUTh KIMMAaTUYECKUMH OCOOCHHOCTSIMM W JJIMTENBHOW HW3OMSIHMEH HX
TEPPUTOPHUH.

I.R.Karimli

DISTRIBUTION OF TWO POPULATIONS OF CROCIDURA SUALVEOLENS
PALL 1811 (SORICIDAE, INSECTIVORA) TYPE IN ZAGATAL AND
KHACHMAZ REGIONS OF AZERBAIJAN

Keywords: Insect group, Crocidura gueldenstaedtii Pall, Crocidura
sualveolens, cranological, condylobasal

Personal and collection materials of the ANAS Institute of Zoology were used
in the article. Information was given about the distribution and morphological features
of Crocidura sualveolens species in Zagatala-Lahij and Samur-Davachi physical-
geographical regions of Azerbaijan. 14 morphological parameters of Crocidura
suaveolens were studied in Zagatala and Khachmaz regions. 4 external 10
chranological features of both populations were examined and compared. Significant
differences in paw length (PL) were identified from external markers. Claw length
(PL) was 11.8-12.2 mm in the Zagatala population and 12.9-13.9 mm in the Khachmaz
population. Among the chranological features, the condylobasal length was 16.6-17.2
mm in the Zagatala population and 15.5-16.7 mm in the Khachmaz population. There
was no significant difference in other traits in the populations. Significant differences
can be attributed to the climatic characteristics and long-term isolation of their areas.

Giris

Azaorbaycanda hoagoratyeyanlora daxil olan novler haqqinda malumatlar
azdir. Onlarin morfoloji parametrlorinin Syronilmasi 30-40 il bundan ovvalo
tosadiif edir. Adi kirpi [1] vo Crocidura gueldenstaedtii Pall (1811) noviiniin
morfoloji olamatlorino aid bir nega mogaloys rast golinir [2,6]. Erinaceus
cinsing aid olan novlar istisna olmagla diger névler az Gyronilmis hesab edilir.
Crocidura suaveolens Pall (1811) ndviiniin yayilmast hagda malumatlar 50-60
il bundan avvalo tosadiif edir. Bu dovr arzindo Respublikada ekoloji vaziyyot
doyismisdir. Belo ki, noaqliyyat yollarmin ¢okilisi, texnikadan istifadonin
artirilmasi, faydali qazintilardan istifado, elektrik sobokalorinin genislonmasi vo
bu kimi antropogen amillor heyvan novlorin o ciimlodon hasoratyeyanlarin
yasamasi li¢lin alverisli soraitinin azalmasina sabab olmusdur.

Antropogen vo tobii amillorin tozyigini nazoro alaraq yeni ekoloji
soraitdo novlorin yayilmast vo morfoloji olamastlorinds  bas  veran
dayiskanliklorin 6yranilmasins ehtiyac vardir.

Mogalonin mogsadi Azorbaycanin Zaqatala vo Xagmaz rayonlarinda
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yeni ekoloji soraitde Crocidura suaveolens ndviiniin yayilmasinda vo morfoloji
alamotlorinds bas veran doyiskanliklori {izo ¢ixarmaqdir.

Material va metodlar

Mogaloda soxsi Vo Zoologiya Inistitutunun kolleksiya materiallarindan
istifado edilmisdir.

Heyvanlarin tutulmasinda «Qero» tipli vo diritutan tololordon istifads
olunmusdur. Toalolor diiz xott tizro 5 metrdon bir diiziilmisdiir. Somato
kranimetriya molum sxems uygun olaraq aparilmigdir. Populyasiyalarin fardlori
t¢ciin 14 morfoloji slamot gotiiriilmiisdiir. Heyvanlarin Slgiilmasi (badonin
xarici Olgiilori- eksteryer) stangenpargor, badonin kiitlasi iso aptek tarozisinda
0,1 doagigliklo ¢okilmigdir. Tarzion torazilorin interyer gostoricilori isa 0,001
gram doagiqliklo hesablanmisdir.

1. L - badan uzunlugu, 2. C - quyrugun uzunlugu, 3. PL - panca uzunlugu,
4. G - Kiitls, 5. BAS - Kollonin iimumi uzunlugu, 6. CBAS - kondilobazal
uzunlug, 7. PAL - damagmn uzunlugu, 8. T; - yuxari dis corgasinin uzunlugu, 9.
T, - asag1 dis corgesinin uzunlugu, 10. RS - rostrumun uzunlugu, 11. CAP -
beyin kapsulunun eni, 12. OC - onsonin maksimal eni, 13. INT - géz almast
arasi eni, 14. HCK - Kallonin hiindiirliiyti.

Biitin morfometrik, morfoloji analizlor orta hesab gostaricisi (M) —
ondan konarlanma (m), kvadratik konarlanma (ayilms — ©) vo doyismo
omsalinin tatbigi naticasinds (CV %) alinmis molumatlar biometrik islonilorok
naticalarin bioloji vo riyazi xatalari azaldilmigdir.

Hesablama tisullar1 imumi qaydada aparilmigdir [5].

Natica vo miizakira

Crocidura suaveolens Pallas, 1811- Xirda Agdis. Adindan goriindiiyii
kimi 4,2-10,2 gr kiitloys, 57,8- 69,8 mm uzunlugda boadons vo 34,8- 40 mm
quyruga malik on kigik agdislordir. Rongi st torofdon boz-qonur, altdan
bozumtul ag, bozilorindo kiironidir. No&viin doyiskanliyi kifayst qodor
oyronilmayib. Areali genisdir, Orta vo Conubi Palearktikani (Ispaniyadan
Yaponiyayadok) shato edir. Azorbaycanin biitiin arazisi iizrs riitubatli yerlordo,
homginin nadir hallarda tikilolordo do qeyd edilmisdir. il boyu aktivdir.
Siginacaq kimi miixtolif yuvalardan (6zii do yuva qazir) otluglar vo
kolluglardan istifado edir. Bozon quru otla six dosonmis yeralti yuvalar da
qurur. Qida rasionunda ciiciilor, soxulcanlar, ilbizlor vo digor heyvanlarin
qaliglart geyd edilmisdir. Biitiin il boyu c¢oxalir, amma martdan oktyabradok
daha intensiv, hor dofs 4-5 (10-dok) bala olmagla 4-5 nasil verir. Zararverici
heyvanlarla gidalandigindan tabioat va tosorriifat iiglin faydalidir. Azorbaycanda
az sayda fordlor Kigik va Boyiik Qafqazda, Lonkaran va Kiir-Araz ovaliglarinda
rast goalinir. Mesoalorda, meso ¢ollords, yarimsohralarda yasayir [3].

170



AZORBAYCANIN ZAQATALA VO XACMAZ RAYONLARINDA XIRDA AGDIS ...

Zagqatala populyasiyast Xagmaz populyasiyast
Badon olgiilori

lim M m Q |Cv |n [lim M m |Q Cv |t p

1. |Bodon uzunlugu- (2 5 {60,3- 63 |05 |2 3 5 |58,5-68 (63,68|2,2 |44 |69 (0,3 |<0,500
L 64,9

45 |57,5- 63,1 (1 38 |6 5 [63,5- 69,8 |2 (41 |59 |3 <0,005

68.2 74.9
2. |Quyrug 05 |42-45 |43 |05 |14 |3 |5 |44-478 |4558(08 |16 |36 |2,86 |<0,025
Jugu-C
gy 5 |421- |44 |04 |18 |4 |5 |40550 |446 2 |37 |8 |03 |0
46,2
3. |Ponco Uzunlugu- |05 |11,8-  |12,16]01 |04 |35 |5 |123- |13.08[03 |06 |48 |3 |<0,010
PI 129 13.9
35 |12-12.8 |12.36|01 |03 |24 |5 |12.9-14 |13.6 [0.2 [04 |29 6.2 |<0.025
4. |Katlo-G 05 689 |71 (03 |LL |15 |5 6283 [686 |04 (09 |132 [0,48 |0

45 (6593 (828 (03 (12 |14 |5 |7,7-11,2 (9,46 (0,7 1,35 |14,3 |2,03 (<0,050

5. |Kollonin imumi | @5 |16,9- 17,68(0,2 |06 |34 |5 [16-17,6 |16,86|0,3 (0,65 (3,8 (2,27 [<0,025

uzunlugu-BAS 18,3
a5 |16,6- 178 (0,2 (0,6 |34 |5 |[15,5-19 |17,74|0,7 |1,4 (7,83 (0,08 |0
18,2
6. |Kandilobazal Q5 |17,7- 18,12|0,1 (0,4 |56 |5 |[17,2- 18,1 (0,3 0,7 |3,9 0,07 |0
uzunlug-CBAS 18,6 18,9

45 |17-19,2 |18,42(0,2 (0,8 |43 |5 |18,3-20 [19,5 (0,3 |0,68 (3,83 |3 <0,010

7. |Damagmn Q5 |7,3-84 (7,72 |01 (05 |6 5 |7-79 7,62 10,2 (0,38 (5 05 |0

Jugu-PAL
Hzmiued 5 |7.2-7.7 |7.38 [0.05 |02 |3 |5 |7.4-86 |7.92 [0.2 05 |63 |27 |<0.010

8. |Yuxan dis Q5 |7-7,6 7,24 |01 (0,3 |4 5 |7,3-8 76 101 (0,33 (44 [2,57 [<0,050
cargosinin

uzunlugu-T1 45 |71-711 7,08 |0,01 |0,05(0,7 |5 |7,6-85 (8,08 (0,2 (0,4 |5 5 <0,001

9. |Asag: dis Q@5 |[5-6,6 5,76 (02 |06 |10 |5 |57-7,2 |634 (03|06 (96 |16 |>0,100
cargasinin

uzunlugu-T2 45 1|52-68 (582 (02 |07 |3 5 |53-79 [664 |05 |11 |16,6 |1,64 |>0,200

10. |Beyin Q5 (7588 (82 (01 |05 |6 5 |7,9-84 (8,18 (0,2 [0,1 |24 (0,14 |0
kapsulunun eni-
CAP 45 (7589 (832 (0,1 (05 |6 5 |75-85 (8,02 (0,2 {04 |5 15 |>0,200

11. |Go6z almasi aras1 | 95 [4,4-52 |4,74 (0,1 |03 |63 |5 |4,5-5 476 (0,1 10,2 |42 0,14 |0
eni-INT

45 |4-48 456 |01 |03 [66 |5 |4-52 462 (0,2 |04 |94 |03 |0

12. |Onsanin Q5 |64-74 |682 (01 |04 |65 |5 |6,3-7,7 |6,86 (0,3 (0,53 (7,7 (0,13 |0
maksimal eni-
oc 25 |6,7-76 (7,12 0,1 (0,3 |42 |5 |6,3-7,5 [6,96 (0,2 |05 |7 0,8 [>0,500
13. (Burun Q5 (7,9-88 |854 (0,1 |04 |4 5 [8-9,8 8,86 0,4 [0,74 |84 0,8 |>0,500
similyliniin

uzunlugu-RC 45 176-96 (8,66 (0,2 |08 |9 5 19,3-10,6 (10,1 (0,2 [0,4 |4 4,8 [<0,001

14. |Kallonin @5 |43-58 |518 |02 |06 |12 |5 [45-53 |4,94 |0,7 (0,34 (6,8 |0,33 |0
hiindirliyii-HCK

45 (4156 (49 (02 |06 |12 |5 (4561 (53 (03 (0,6 (115 |1 >0,400

Crocidura sualveolens néviiniin iki populyasiyasinin badan va Kalla élgiilorinin dayiskanliyi
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Zaqatala populyasiyasinda pance uzunluglart 11,8-12,2 mm, Xagmazda
iso 12,9-13,9 mm-dir. p<0,001, diiriist forq askar edilir. Kallonin kondilobazal
uzunlugu  Zaqatala populyasiyasinda 16,6-17,2 mm vo Xagmaz
populyasiyasinda 15,5-16,7 mm-o borabardir, p< 0,001. Diiriist forq askar edilir.
Zagatala vo Xagmaz populyasiyalarinda Xirda agdislorin badon uzunluqlar
miivafiq olaraq 62,8-68,2 mm vo 65,5-69,2 mm-o barabardir. Quyruq uzunlugu
42-46,2 mm vo 40,5-47,8 mm, kiitlalori 6-7,8 va 6,2-10,2 qramdir. Kallonin
imumi uzunlugu 17-17,7 va 17,1-18,9 mm, damagin uzunlugu 7,2-7,8 mm vo
7-7,8 mm, yuxart dis corgesinin uzunlugu 7-7,6 vo 7,5-8 mm-dir. Asag1 dis
cargasinin uzunlugu 5,2-6,6 mm vs 6,3-7,1 mm, beyin kapsulunun eni 7,5-8,8
mm vo 7,5-8,4 mm, g6z almasi arasi eni 6,6-7,4 mm va 6,6-7,7 mm, ansanin
maksimal eni 4-4,9 vo 4-5 mm, burun siimiiyliniin uzunlugu 7,6-8,7 vo 8-9,6
mm, Kallonin hiindiirliyi 4,1-5,8 mm va 4,7-5,3 mm-dir. Badon uzunlugunda
Vo digor olamatlordos diiriist forq askar edilmir.

Son onillikda Savarin, Kitel [4] Belarusiyanin conub—goarb hissasinda
taptlmasi mosalasi qgeyri-miioyyan olaraq qalmasina baxmayaraq, bu nov
Belarusiyanan  “Qirmizi  Kitab”min olavo hissasino daxil edilmisdir
(redbook.minpriroda.gov.by).

Xirda agdis uzunquyruq agdislo simpatrik (bir orazido) yayilmisdir.
Zagatala-Lahic vo Samur-Dovagi fiziki-cografi rayonlarindan bir orazisindos
hom xirda, ham do uzunquyruq agdiss rast galinir.

Populyasiyalarda digar alamatlords diiriist farglor miisahide olunmayib.
Diiriist forglorin - omolo  golmosini  onlarin  yasadiglart  orazilorin iglim
xiisusiyyatlori vo uzun miiddatli tacrid ila alagelondirmoak olar.
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STUDY OF THE INFLUENCE OF PLANTING DATE AND ABIOTIC
STRESS ON QUINOA ACCESSIONS (CHENOPODIUM QUINOA
WILLD.) GROWTH INDICES AND FORAGE YIELD

Keywords: planting date, morphological characteristics, climate, accessions,
quinoa

Chenopodium quinoa Willd. accessions were characterized by inter-specific
variations using eight morphological characters such as plant height, stem diameter,
inflorescence length, days to flowering, fresh weight, dry weight, seed weight and
harvest index. The results of this study revealed that the planting date and abiotic stress
had significant effect on flowering days, leaf weight, stem weight and forage yield. The
highest quinoa forage yield was obtained in Q3 (17.8 gram) and Q4 (16.8 gram)
accessions in 2018. But Q5 accession was showed high performance in 2017 for all
morphological characteristics. However, in 2018, Q3 and Q4 varieties were
characterized by high morphological indicators. There were significant differences
among the accessions for plant height per plant. In general, the results of this study
showed that, the Q5 accession is very sensitive to planting date as well. The effect of
planting date could be the most effective on forage yield, leaf weight and plant dry
weight. With this paper we try to highlight that the correct selection of planting date for
producing high crop yield and sharp growth indices in various environmental condition
are of great importance.

X.H.Qasimova

OKIiN TARIXi VO ABIOTIK STRESiN. Ki"NOA SORTLARININ
(CHENOPODIUM QUINOA WILLD.) BOYUMO iINDEKSLORI VO
MOHSULDARLIGINA TOSIiRi

Acar sézlar: akin tarixi, morfoloji gostoricilar, iglim, sortlar, kinoa

Chenopodium quinoa Willd. sortlar1 bitki hiindiirliiyii, govde diametri,
bascigin uzunlugu, ¢i¢oklonma giinlori, yas ¢oki, quru ¢aki, toxum g¢akisi vo mohsul
indeksi kimi sokkiz morfoloji slamatlorlo xarakterizo olunmusdur. Bu tedgiqatin
naticalori okin tarixi vo abiotik stresin ¢igoklonma giinlari, yarpaq kiitlosi, govds kiitlasi
vo mohsuldarliga oshamiyyatli deracads tasir etdiyini ortaya ¢ixardi. On yiiksak kinoa
yem mohsulu 2018-ci ildo Q3 (17,8 qram) vo Q4 (16,8 qram) sortlarinda oldo
edilmisdir. Lakin Q5 sortu 2017-ci ilds biitiin morfoloji xiisusiyystlorine gora yiiksok
performans gostordi. Lakin 2018-ci ildo Q3 vo Q4 sortlart yiiksok morfoloji
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gostaricilorlo  xarakterizo olunmusdur. Sortlar arasinda heor bitkiyo goro bitki
hiindiirliiyii arasinda shamiyyatli forqler var idi. Umumiyyatle, bu tadgigatin naticolori
gostorir ki, Q5 sortu okin tarixinoe ¢ox hassasdir. Okin tarixi bitkinin moahsuldarligs,
yarpagin va bitkinin quru ¢okisino daha g¢ox tasirli ola bilor. Bu moqalo ilo okin
tarixinin diizgiin secilmasinin miixtolif ekoloji soraitde yiiksok mohsul istehsali vo
kaskin boylima gostericilori olde etmok {iglin boyiik ohomiyyoto malik oldugunu
vurgulamaga calisiriq.

X.I.I'acvimosa

HNCCIEJOBAHHUE BJIMAHUSA CPOKA ITOCAJAKHU U ABUOTHYECKOI'O
CTPECCA HA TOKA3BATEJIA ITPUPOCTA KHHOA (CHENOPODIUM
QUINOA WILLD.) 1 YPOXKAUHOCTH KOPMOB

Kniouesvie cnosa: cpox nocadku, Mmopgonocuveckue Xapakmepucmuru,
Kaumam, obpasybvl, KUHOA

Oo6pasupsl Chenopodium quinoa Willd. xapakTepu3oBaiuCh MEKBUIOBBIMU
BapHalMsIMH C HCIOJIH30BAHUEM BOCBMH MOP(OJIOTHUECKUX MPHU3HAKOB, TAKHX Kak
BBICOTA pacTEHHs], TUaMeTp cTeOIsl, [UIMHA COLBETHA, JHU OO LIBETEHHMS, CHIPOH Bec,
CyXOH Bec, BeC CEMsIH M MHIEKC ypoxKas. Pe3ynbpTaTsl 3TOro UCCIEAOBaHMSA TOKA3aH,
YTO JaTa MOCagKd W adMOTHYECKUH CTPEcC OKa3alll 3HAuYMTENIbHOE BIHMSHUE HAa JAHU
LBETCHUS, MacCy JIMCTbEB, Maccy cTeOnst M ypoxaiHocTh KopMma. HamGonpmias
YpOKaifHOCTh KOPMOB KBHHOA ToiydeHa B oOpasmax B Q3 (17.8 gram) m Q4 (16.8
gram) 2018 roxa. Ho obpasen Q5 mokasan Beicokue nokaszarenu B 2017 roxy mo Bcem
Mopdonornueckum xapakrepuctukam. OmnHako B 2018 roamy copra Q3 u Q4
XapaKTepPU30BAINCh  BBICOKUMH  MOP(OJIOTMUYECKUMH  IOKa3zaTelsMH.  Mexay
oOpasnamMy HaONIOAINCh 3HAYMTENbHBIE Pa3linuvsi B BBICOTE PACTEHHH Ha OJHO
pacteHue. B 1menom pe3ynbTaThl 3TOTO WCCIENOBAaHUS IOKa3aid, 4To obOpaszem Q5
TaK)Ke OYEHb UyBCTBUTENIEH K JaTe NOCAJKH. BimsHHE AaThl MOCajKu MOXET ObITh
HanOosnee >PPEKTUBHBIM Ha YPOKaHOCTH KOPMOB, MacCy JIMCTBEB M CYXYIO Maccy
pacTeHuid. B 3T0if cTaThe MBI MBITaEMCS MMOAYEPKHYTh, YTO MPABUWIBHBIN BHIOOP JaThHI
MOCAZKKU ISl TIOJIyYEHHs BBICOKOM YpPOXKalHOCTH M BBICOKHX IOKa3aTejeld pocTa B
Pa3NUYHBIX YCIOBHAX OKPYKaIOIIeH cpesibl UMeeT 00JIbIIoe 3HAaUCHHE.

Introduction

Sustainable agricultural production from foreign lands can be achieved by
applying a unified natural resource management approach.This approach
includes all aspects of soil, water, plants and climate to find long-term
sustainable solutions for the marginal lands and waters. The “biosaline
agriculture” is one of the promising approaches to deal with these situations.
This approach is based on adaptable technology packages composed of salt-
resistant foodsand halophytes integrated with livestock and appropriate
management systems (on-farm irrigation, soil fertility, etc.) [2]. The response of
global climate change and its influence on the growth and productivity of crop
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plants are poised to promulgate significant socioeconomic impacts on the global
population and the environment. A warming climate will be inconvenient for
plant growth and productivity, because it diminish the soil’s potential to capture
and retain water and maintain its fertility [12; 22]. The global population is
projected to be within the vicinity of 9.8 and 11.2 billion by 2050 and 2100,
respectively, and it is necessary to provide adequate food with an increase in the
current production within the agriculture sector [3; 8]. Thus, there is a crucial
need to introduce alternative agricultural production systems which should
assist in exploiting the available soil, water and crop resources, while protecting
the environment and mitigating effect of climate change [9; 13; 21]. Quinoa (C.
quinoa Willd.), traditionally called the mother of grains, compared with the
traditional staple food crops, quinoa is an herbaceous crop belonging to the C3
group of plants, has remarkable tolerance to abiotic stresses and is highly
nutritious, with a unique balance and higher amounts of nutrients, and can
therefore be an important crop for food security and nutritional adequacy. This
crop has the potential to ameliorate global challenges with respect to increase in
global population, effects of climate change, desalinization, phytoremediation,
satisfying nutrient deficiency, and alleviating poverty [14; 19; 20; 24]. Quinoa,
along with amaranth, has been described as "one of the grains of the 21st
century,” juxtaposing its firmness and nutritional benefits [3] that will play a
key role in the provision of sustainable food in adverse environmental
conditions resulting from climate change scenarios.

The latest scientific efforts have focused on quinoa’s adaptability under
adverse environmental conditions. The crop water productivity (CWP; amount
of biomass in kg per volume of water supply in m®) of quinoa is low, and can be
increased: if water losses from evaporation are reduced, if the negative effect of
drought stresses at specific phenological phases are avoided, and if unfavorable
conditions during crop growth, (i.e., pests and diseases) are diminished [10].
The study of quinoa responses to drought was reflected in the literature [6; 23],
for example, massive leaf senescence and the existence of many bladders or
glands in the stems and leaves whose volume varies depending on water deficit.
Although quinoa leaves wilt under severe drought, thus decreasing leaf
transpiration by reducing the leaf surface exposed to direct solar radiation,
quinoa has evolved a remarkable ability to resume leaf formation quickly after a
major drought stress, and its wilting point is also lower than other Andean crops
such as bitter potato (Solanum juzep czukii) and sweet potato (Ipomoea
batatas). The aim of this study is to assess the performance of C.quinoa
accessions (ICBA) for their adaptation to the local climatic and saline
conditions over two consecutive cropping years in different planting dates.
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Material and methods

The field trials were carried out at the Kurdamir Experimental Station
(KES ~ 130 ha) of the Institute of Botany, Azerbaijan National Academy of
Sciences (ANAS). The study area locates in the middle part of Kur-Araz
lowland (0-7 m above sea level). This is the cultivated and irrigated area of
Central Azerbaijan. The soil is characterized with a clay texture, mostly
moderate to high salinity (EC=6-12 dS m™) with chloride-sulphate type, low
organic matter (<2 %) and moderately alkalinity (pH<8.4) level, high bilk
density (1.36 g cm™) and low nutrient (N P < 12-15 ppm) content. Plant stem
diameter was taken using a digital caliper (Neiko 01407A).

The size of plot was 2 x 3 m, and distances between plots in two
directions were 1.2 m and 2 m. The distance between the rows was 60 cm,
planting depth was 1 cm, seedling density was two seeds per cell 98 per plot
according to the recommendation of ICBA. Three replications were applied
during all trials [10]. Minimum and maximum averages of temperature during
the study period were 11.2°C and 25.5°C respectively.

C. quinoa was planted on March 19-20, 2017 and April 12-18, 2018.
Accessions Q3, Q4, Q5 were used for sowing. During the study, the effect of
different sowing times on the morphological characteristics of the plant was
studied. Harvest was performed at the end of August 2017 and 2018. Eight
plants were taken from each accessions and the average value of plant height,
diameter, number of branches, wet and dry mass of leaves, stem, head and seeds
was determined. Plant height, number of stems and leaves and stem diameter
were evaluated, and dry biomass (SM and RM) was determined by forced air
oven drying at 65°C [17].

Results and discussion

The results of the study show that significant differences were observed in
plant height, stem diameter, number of branches, wet and dry weight of stem,
leaves and inflorescence, total wet and dry weight of plant, as well as seed
quantity. However, as can be seen from the graphic an increase in the wet and
dry weight of the leaves was observed in the March and April plantings of all
three accessions in different years. (Figl.).

The planting date did not significantly affect the stem diameters of plants.
All three accessions had the same stem diameters in both 2017 and 2018
years.Quinoa accessions planted in 2017 had high heights, large branches and a
long flowering period. Flowering began earlier in April 2018 compared to
March 2017 (Fig 2A). The average maximum and minimum temperatures for
those months were 24/12, 28/16, 33/18 in 2017 and 30/15 and 35/20°C in 2018.
The height of plant, number of branches, leaves and roots also increases due to
increased metabolic activity [18]. According to Etchevers and Avila, 1979 [7]
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Fig. 1. Influence of different sowing times on Chenopodiumquinoa accessions
on flowering days, branches number per plant, stem diameter (SD), plant height
(PH). (2017 and 2018 years).
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Fig 2 (A, B). Morphological parameters Chenopodium quinoa accessions (Q3,
Q4, Q5) according to different planting time (2017 and 2018 years).
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both varieties took fewer days to reach anthesis when sown on 14 April than
when sown on 25 March, probably due to low temperatures following the
earlier sowing. This consists with observations of shortened vegetative periods
following late sowings in Concepcion, Chile. High temperatures during
flowering and seed set can significantly reduce yield. It is one of the major
barriers to the global expansion of quinoa [15; 16]. Higher yields of Baer from
earlier sowing dates were also reported in Chile [7], and [1] reported lower
yields of other varieties from later sowing dates in Puno, Peru. However, as a
result of our research, late sowing did not negatively affect the productivity of
Q3 and Q4 varieties, on the contrary, an increase in plant and seed mass was
observed (Fig 2B.). According to literature, the seed yield of the quinoa cv.
“Achachino” increased at high temperature (28/20°C) when the plants were
watered with freshwater [4]. Decrease of wet and dry weight of the stem in Q4,
Q5 accessions was observed. Compared to 2017, despite the decrease in the
height and number of branches of the Q3 accession the height and dry weight of
the stem increased in 2018. High temperature (40/24°C) significantly reduced
the shoot dry weight in quinoa. In contrast, stem mass from Red Head, Salcedo
and Cherry Vanilla quinoa cultivars was increased by high temperature
treatment (35/29°C) [5]. There was observed an increase of leaf mass in all
three accessions in 2018. Q4 variety differs from others due to its high leaf
mass in both 2017 and 2018. The increase in number of leaves is the sign of
more and more harvesting of the sunlight. Therefore the growth of the plant will
increase. This is the machinery converting Sunlight energy into biochemical
energy [18]. Although the highest rate in terms of inflorescence, seed weight,
total wet and dry weight was in Q5 accession in 2017, these indicators were
high in Q3 and Q4 accessionsin 2018. The increase of cell division, cell
differentiation and enlargement resulted in the increase in the height and weight
of the plant. All these factors increased the cellular mass and resulted in the
increased growth, development and biomass of plant [18].

In conclusion

Mean temperatures close to 25°C were suitable for optimal plant growth,
while extreme temperatures at anthesis limited the production of grains. Small
changes in photoperiodicity at different sowing dates were not critical for plant
growth. As can be seen from the graphs, plant height, number of branches,
flowering time are related to planting time. However, these low morphological
indicators, late planting and high temperatures during certain periods of plant
vegetation did not adversely affect plant productivity, except for Q3, but
increased productivity.
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UZVi VO MINERAL GUBROLORIN TOROVOZ LOBYASININ
MOHSULDARLIGINA TOSIRI

Acar sozlar: toravaz lobyasi, goy paxlasuimin mahsuldarligi, tizvi vo mineral
giibralar, variantlar, korrelyasiya amsali

Todqiqat aparilan 2018-2020-ci illorde torovoz lobyasinin gdy paxlasinin
mohsuldarlig1 nazaroto nisbaton peyinin totbiqi noticoasinde ii¢ ildo orta hesabla 24.6
s/ha (15.8%), mineral giibralorin miixtslif dozalarinin verilmosi naticosindo 58.1-67.8
s’/ha vo 37.3-43.6% arasinda doyismisdir vo miigayisado on ¢ox artim NgoPgoKsg
variantinda (43.6%) qeyde almmmisdir. GOy paxlanin mohsuldarligina variant amilinin
tosiri daha yliksok olub 97.4%, tokrarlarin tssiri oshomiyystsiz olub 0.69% vo diger
faktorlarin tesiri 1.95% togkil etmisdir. Giibra ilo mohsuldarliq arasinda asililiq yiiksok
olmus va determinasiya amsalt R?>=0,841 olmusdur. Bu onu gdstorir ki, mohsulun
formalagsmasinin 92%-1 giibro hesabinadir, 2-1% digor faktorlarin tesiridir. Toravez
lobyasiinin paxlasinin mohsuldarliginin artmina giibralarin tasiri shomiyyatli doracodo
olmusdur, Giibralorin 6ziinli 6demasi miiqayisado an ¢ox N3oP3Kg variantinda vo an
az NgoPgoKeo variantinda geyde alinmisdir.

HU.U.Mycmadhaes, II1.A.Mammaoosa

BJIUSIHUE OPTAHUYECKUX 1 MUHEPAJIBHBIX YJIOBPEHUM
HA YPOXKAMHOCTH OBOIIIHON ®ACOJIBIO

Knwuesvie cnosa: osowmnas ¢haconb, nNpoOyKmMueHOCmMv 080WHOU ¢haconu,
opeanuyeckue U MUHepaIbHole YOOOpeHus, apuanmsl, KOpperayus

B pesynbrare npoBeneHHbIX uccnenoBanuii 3a 2018-2020 rooB BISBIEHO, UYTO
YPOKaHOCTh CTPY4YKOBOW (paconn oBomHOTO (acons BapbupoBan or 24,6 1/ra
(15,8%). B cpeanem 3a Tpu Troja B pe3yjibTare BHECEHHs OPraHHYECKUX H
MUHEpallbHBIX YJO0OpeHH TIoKa3aTeNn ypokaliHocT coctaBuia ot 58,1-67,8 n/ra 1o
37,3-43,6%. PesynbraT 661 oTIHUeH B BapruaHTe NgoPgoKsg (43,6%).

Bnusinue BapuaHTHOTO (hakTOpa Ha ypOXKailHOCThH 3€JCHOM (acoyn OKazaioch
BBITIE U cocTaBuio 97,4%, a BIusSHUE MOBTOPHOCTEH ObLIO He3HaunuTenbHOU 0,69%,
BIIMsSIHUE UHBIX akTopoB — 1,95%.

3aBHCUMOCTb MEXIy YyIOOpPEHHEM M IPOAYKTHBHOCTBIO OblIa BBICOKOH, H
kod(duument  nerepmuHammum  R°=0,841, uro cBumerenbctByeT Ha  92%
dhopmupoBaHUS ypokash MPOUCXOMHUT 3a cueT ynoOpeHuidt m 2% 3a CYET HWHBIX
(akTopoB.
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I.1.Mustafayev, Sh.A.Mammadova

INFLUENCE OF ORGANIC AND MINERAL FERTILIZERS ON THE
PRODUCTIVITY OF VEGETABLE BEANS

Keywords: vegetable beans, organic and mineral fertilizers, fertilizer doses,
azor, phosphorus and potassium fertilizers, productivity, correlation

In recent years, the spread of legumes, especially vegetable beans, has become
more preferred in world practice. At a time when nitrogen fertilization was very
expensive, legumes provided nitrogen to both themselves and their offspring, fixing
atmospheric nitrogen, expanding their growing possibilities. The effect of various
doses of organic and mineral fertilizers on the yield of vegetable beans grown on
irrigated gray-brown soils of Apsheron, poor in nutrients, has been studied.
Fertilization in the studied years 2018-2020 Had a significant effect on the productivity
of blue bean vegetable bean. With an increase in the amount of fertilizer for the beans,
the yield increased compared to the control. As a result of the application of manure,
the yield was 28.0 centners / ha (17%) higher than the control. The introduction of
various doses of mineral fertilizers had a positive effect on increasing yields, and the
increase over the years of research ranged from 58.1 to 63.6 ¢ / ha, or onha, or on
average by 37.3-43.6%, with the greatest increase compared to NgoPgoKso (43,6%). The
application of NgoPgoKeo fertilizer limited the yield increase. The influence of various
factors on the yield of blue beans was revealed. The influence of the variant factor was
higher - 97.4%, the influence of repetitions was insignificant - 0.69%, and the
influence of other factors - 1.95%. It can be concluded that there is a reliable difference
between all options. The regression equation between the yield of beans and different
fertilization rates was expressed as y = 17.04x + 147.3, and the correlation was high.

Giris

Diinyanin bir ¢ox Olkolorinds aparilan coxillik todqiqatlarin naticolori
gostorir ki, uzun miiddot lizvi vo mineral gilibro verilmodon kond tosorriifati
bitkilorinin becarilmasi torpagin miinbitliyinin azalmasina, kimyovi, fiziki vo
fiziki-kimyovi xassolorinin pislogmasing, mikroorqanizmlorin faaliyyatinin
zoiflomasing, bu da humus itkisino sobab olur [8]. Kond tosarriifatinda paxlali
bitkilorin simbiotik azotfiksatorlarin komayile bitkinin azotla tomin edilmosindo
vo torpaq miinbitliyinin barpasinda rolu boyiikdiir [11]. Bundan slave, paxlal
bitkilor digor bitkilor iiglin yaxs1 solofdir. Bels ki, bitki hom torpaqdan, hom do
atmosferdon azotu yaxsi fiksasiya edir vo dziindon sonra torpaqda 50-80 kqg/hek
azot saxlayir [10]. Paxlal bitkilor insanin vo heyvanlarin qidalanmasinda vacib
ziilal monboyi sayilir. Onlar rizobial bakteriyalar1 ilo simbioz yasayaraq
atmosfer azotunu monimsayirlor. Bu bitkilorin azota olan tolobatini 6zlorinin
tomin etmasi onlar1 digor bitkilorden forglondiron xiisusiyyatidir [20].

Mbohsuldarliq tasarriifat oshamiyyatli osas slamotdir, bu gostorici ayri-ayri
bitkilorin vo vahid sahodoki bitkilorin saymmin mohsuldarligmi 6ziinde
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comlogdirir [6]. Paxlali torovoz bitkilorin mohsuldarliginin asas gostoricilari bir
bitkidon va ya bir hektardan alinmis {imumi moahsulun vo onun torkibindo olan
standart mahsulun miqdart ils tayin edilir [3].

Kond tosorriifat1 bitkilorinin mohsuldarlifina iglim amilleri ilo yanasi
torpagin becarilmosi, sortlar, bitki miihafizo vasitolorindon istifado vo s. kimi
amillor do tosir gostorir [7]. Lobyanin becorilmosindo osas texnoloji
todbirlordon biri mohsuldarligin yliksaldilmasino yonolmis optimal sopin
normasinin se¢ilmosidir [17].

Diinya kond tosorriifatinin tocriibasi gostorir ki, bitkilorin daha balansh
sokildo gidalanmasinda, mohsuldarligin artirilnmasinda giibralorin sistematik
istifadasi ilo yanasi aqrotexniki todbirlorin vaxtinda vo keyfiyyatli totbiqi osas
vasitadir. Moahsuldarligin artirilmasinda torpagin miinbitlik soviyyosinin, fiziki-
kimyavi xassolorinin, qida elememtlorilo tominolunma daracasinin rolu
boylikdiir. Torpagin miinbitlik saviyyesinin miioyyon edilmosinds torpagin
kimyavi torkibi ilo borabar bitkilorin mohsuldarligi da asas gotiirtilmalidir [2].
Mineral vo iizvi giibrolorin kompleks totbiqi mohsuldarligin artmasina vo
torpagin miinbitliyinin yaxslasmasina sabob olmusdur [21].

Tadgigatin obyekti vo metodikasi

Tacriibalor 2018-2021-ci illordo Azorbaycan Kond Tessorriifati Nazirliyi
Taravazgilik Elmi-Tadgiqat Institutunun Yardimei Tacriibo Stansiyasinm (YTS)
orazisindo suvarilan boz-qonur torpaqlarda lobyanin Ziilal sortu ilo 45x10 sm
sxemlo qoyulmusdur.

Tocriibolor 4 tokrarda Dospexova (1989) goro qoyulmusdur. Bir ucot
lokinin sahesi 27 m? olmaqla, imumi sahosi 1080 m? olmusdur. Tocriibalorin
goyulmasinda asagidaki sxemlordon istifado edilmisdir: 1. Nozarot (gilibrosiz);
2. 10t peyin; 3. N3oP30Kso; 4. NeoPsoKso; 5. NggPsoKeo. UZVi giibrs kimi
peyindon, azot giibrosi kimi ammonium nitratdan, fosfor giibrosi kimi
superfosfatdan vo kalium giibrosi kimi kalium xloriddon istifado edilmisdir.
Mohsuldarligin dispersion analizi, mahsuldarliq vo korrelyativ asililigin riyazi
hesablamalari — variasiya-statistik analizlor B.A.Dospexova [4] goro
aparilmigdir.

Eksperimental hissanin tahlili vo miizakirasi
Noxud, ¢6l noxudu, acipaxla, donli-paxlalilar vo yonca kimi paxlal
bitkilorin osas xtiisusiyyoti kok bakteriyalart ilo simbioz yasamasi sayesindo
atmosfer azotunu fiksasiya etmosi vo azot gilibrolorino olan tolobatin
azalmasidir.
Paxlali bitkilordo azotfiksasiya omsali mohsulun formalasmasina lazim
olan azotun orta hesabla 60% -ni toskil edir [16].
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Molumdur ki, bitki mohsulu ilo torpagdan miioyyon miqdarda qida
maddolori aparir, bu itki barpa olunmadig1 halda torpaq yorulur vo mohsuldarliq
azalir [18].

Mohsulun artmasina vo onun keyfiyyatinin yaxsilasdirilmasina on tez tosir
gostoron amillordon biri bitkiys verilon giibradir. Kond tosarriifat: bitkilorindon
yiiksok mohsul alinmasinda haor bir bitki {i¢lin hans1 giibronin vo hans1 miqdarda
verilmosini bilmok vacib sortdir [13]. Giibrolorin verilmosindo osas moqsad
bitkinin inkisaf fazasindan asili olaraq onun bioloji tolobatin1 6domok ii¢lin
torpaq miinbitliyini, fiziki-kimyovi xassolorini nozaro alaraq torpaga verilocok
qida maddslorinin optimal normasini, giibralorin verilma nisbatini, vaxtini, tisul
va texnikasini miioyyoan etmok vo yliksok mohsul almaga nail olmaqdir [15].

Bitkilorin azotla qidalanmasinin = diizglin toskili kond tosarriifati
bitkilorinin mohsuldarligini vo mohsulun keyfiyyatini ohamiyystli darocoads
artir  [5]. Kond tesorriifatt bitkilorinin mohsuldarligin artmasinda azot
giibrolorinin rolu boyiikdiir, bu azotun bitki hoyatinda vacib rol oynamasi ilo
baghdir [14].

Torovoz lobyasinin gdy paxlasinin vo toxumunun mohsuldarliginin
doyismosino miixtalif sopin miiddoti vo normasi tesir etdiyi kimi, sortlarin
potensial mohsuldarligi da tesir edir. Torovoz lobyasinin mohsuldarlig
miirokkob gostorici olub, bitkido paxlalanin sayi, paxlada toxumlarin say1 vo
bitkidoki toxumun kiitlesi kimi komiyyot gostaricilorilo miioyysn olunur [9].
Suvarilan boz-qonur torpaqglarda becaorilon torovoz lobyasinin mohsuldarliginin
artirilmasinda giibrolorin totbiqi an alverisli vasitadir.

Tadqiqat aparilan 2018-2020-ci illordo terovoz lobyasimin gdy paxlanin
mohsuldarlig1 totbiq olunan aqrotexnikadan, iqlim soraitindon, suvarmadan,
verilon giibro normalarindan vo s. asili olaraq miixtalif olmusdur. Giibralorin
totbiqi torovoz lobyasinin mohsuldarligina shomiyyastli doracads tosir etmisdir.
Bu da verilmis giibralorin torkibinds torpaga daxl olan qida maddslarinin bitki
mohsuldarligimin  formalasmasinda rolunun bdyiikk oldugunu  gostorir.
Tadqiqgatin birinci ilinds variantlar tizro mohsuldarliq 159.3-227.8, ikinci ilindo
152.2-211.7 va iiglincii ilinds 153.3-220.3 s/ha arasinda doyismisdir (cadval 1).
Lobya bitkisino verilon giibro normalarinin artmasi ilo mohsuldarliq nozarato
nisbaton artmisdir. Peyinin totbigi naticasinds mohsuldarliq nazarato nisbaton
iic ildo orta hesabla 24.6 s/ha (15.8%) c¢ox olmusdur. Mineral giibrolorin
miixtalif dozalarinin verilmosi mohsuldarligin artmasina miisbot tosir gostormis
vo tadqiqgat illorindo artim orta hesabla 58.1-67.8 s/ha vo 37.3-43.6% arasinda
doyismisdir vo miigayisado on ¢ox artim NgoPgoKszg variantinda (43.6%) qeydo
almmigsdir (codval 1).

Mbohsuladarligin azalmasinin qarsisini yalniz giibra totbiq etmokls almaq
miimkiindiir, hatta glibronin totbiqi mohsuldarlig1 3-4 dofs artira bilir [18].
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Glibronin  NgoPgoKep normada verilmosi mohsuldarligin  artmasini
mohdudlasdirmisdir.  Goriliniir buna sobab azot gilibrosinin normadan artiq
verilmasi azotfiksasiyaedici bakteriyalarin foaliyyatino monfi tosiridir.

Kokyumrular1 bakteriyalarinin simbioz foalliyyat iiglin optimal soraitin
yaradilmas1 {igiin paxlali bitkilor altina azotun ¢ox da olmayan dozasi ilo
baslamaq (20-30 kqg/ha) lazimdir, mineral azotun yiiksok dozasi (90 -120 kg/ha)
monfi tosiro malikdir [12].

Torovoz lobyasinin mohsuldarligina miixtalif glibro normalarinin tosirini
Oyronmok iiclin aparilmis birfaktorlu eksperimental todqiqatlarin statistik
tohlilinin naticolori cadval 2-ds verilibdir. 2018-ci ildo orta komiyyatin timumi
sohvi 4.4 s/ha, orta komiyyatin nisbi xatasi1 (tocriilbonin doqiqliyi) 2.19%,
forqin sohvi 6.22 s/ha vo KMFs-kicik miitloq forq 13.6 s/ha, 2019-cu ilde bu
gostoricilor miivafiq olaraq 3.6 s/ha, 1.84%, 5.09 s/ha vo 11.1 s/ha, 2020-ci ildo
3.15 s/ha, 1.59%, 4.45 s/ha vo 9.7 s/ha, icillik orta qiymoat 2.35 s/ha, 1.18%,
3.32 s/ha vo 7.2 s/ha olmusdur.

GOy paxlanin mohsuldarligima miixtolif amillorin tosiri miioyyan
edilmigdir. Buradan belo naticoys golmok olur ki, biitiin variantlar arasinda
etibarl forq vardir vo cadval 3-do verilibdir

Caodvoldon goriindiiyli  kimi, gdy paxlanin mohsuldarligina variant
amilinin tosiri daha yiiksok olub 97.4%, tokrarlarin tosiri shomiyyatsiz olub
0.69% va digor faktorlarin tosiri 1.95% toskil etmisdir.

Exceldo paxlanin mohsuldarlig: ilo giibronin miixtolif normalar1 arasinda
xatti asililiq sokil 1-do verilibdir vo reqressiya tonliyi y = 17,04x + 147,3 kimi
ifado olunmusdur (sokil 2). Giibro ilo mohsuldarliq arasinda asililiq yiiksok
olmus vo determinasiya omsali R*> = 0,841 olmusdur. Bu onu gostorir ki,
mohsulun formalagmasinin 84%-1 giibro hesabinadir, 16% digor faktorlarin
tosiridir.

Torpaqda iizvi maddo ehtiyatinin miioyyonlosdirilmesi vo onlardan
diizgiin istifado olunmasi1 kond tosorriifatt bitkilorinin mohsuldarliginin
artinmasinda baslica vasitasir [1].

Torovaz lobyasminin paxlasinin mohsuldarliginin artmina giibrolorin tosiri
ohomiyyatli doracods olmusdur, bu artim 6ziinii nozarat varianti ilo miiqayisodo
daha aydin gdstormigdir. Mohsul artimi ilo giibrolorin 6ziinii 6domasi variantlar
izro 1.6-3.1 kq arasinda toraddiid etmis, 10 t peyin variantinda 2.4 kq,
N3oP30Ks3p variantinda 3.1 kq, NgoPeoKsp variantinda 2.3 kq vo NgoPsoKeo
variantinda 1.6 kq paxla togkil etmisdir (codval 4). Giibralorin 6ziinii 6domasi
miigayisado on c¢ox NgzoP30K3p variantinda vo on az NgoPgoKeo variantinda
olmusdur.

Beloliklo, NgoPeoKeso variantinda miigayisodo gilibronin daha yiiksok
dozasinin tatbiqi bu gostaricinin azalmasina sobab olmusdur.

Torovaz lobyasiminin paxlasinin mohsuldarliginin artmina giibrolorin tasiri
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ohomiyyatli doracodo olmusdur, bu artim 6ziinii nozarat varianti ilo miiqayisodo
daha aydin gostormisdir. Mohsul artimi ilo giibrolorin 6ziinii 6domosi variantlar
iizra 1.6-3.1 kq arasinda toraddiid etmis, 2.4 kq, 3.1 kq, 2.3 kq vo 1.6 kq paxla
toskil etmisdir (coadvol 4). Giibrolorin 0zilinii 6domasi miiqayisado on ¢ox
N3oP30K3p variantinda vo on az NggPgoKgp variantinda gqeydo alinmigdir.

Gilibronin asag1 vo orta dozalarinda mohsuldarhigin artimina goro
giibrolorin 6zlinli dogrultmasi daha yiiksok olmusdur. Todqiq olunan dozalarin
donin mohsuldarliq gostaricilorine va giibrolorin 6ziinii dogrultmasina tosiri oks
xarakter dasimisdir [19].

Beloliklo, NgoPsoKeo variantinda miiqayisodo giibronin daha yiiksok
dozasinin totbiqi bu gostaricinin azalmasina sabab olmusgdur.

Cadval 1. Toravaz lobyasimin mahsuldarligi (goy paxla), s/ha (2018-2020-ci illor, orta)

Variantlar 2018 2019 2020 orta

& artim mohsul- | artim moh- | artim & artim

e slha | % | darhq, | stha | % sul- | shha | % |% sthha | %

=8 sfha darliq, =8

2 @ stha 2 @

a [¢]

= =
Nozarat 159.3 - - 154.2 - - 1533 - - 155.6 - -
10tpeyin |1822| 280 | 176 | 1772 | 230 | 149 | 1812 | 279 | 182 | 180.2 | 246 | 158
NaPsoKzo | 216.1 | 62.7 | 394 | 2090 | 548 | 355 | 2160 | 62.7 | 409 | 213.7 | 581 | 37.3
NeoPeoKsg | 227.8 | 685 | 43.0 | 2208 | 66.6 | 432 | 2218 | 685 | 447 | 2234 | 678 | 436
NooPeoKeo | 2188 | 67.0 | 421 | 2185 | 643 | 41.7 | 2203 | 67.0 | 43.7 | 2192 | 63.6 | 409
HCPys 203 | 101 16.1 | 82 145 | 73 108 | 55

Cadval 2. Giibranin goy paxlamn mahsuldarligina tasirinin dispersion analizi

Gostaricilor Formullar 2018 2019 2020 Orta
Orta. . 5 :Ji 77.57967 52.516 39,76223 22.06
komiyyatin z n _
.. . 4 4 4 4
dmumi
sohvi =44s/ha =3.6s/ha =3.15s/ha =2.35s/ha
Orta < =Sft'lﬂll] 4.4 %100 3.6 *100 3.15% 100 2.35 %100
komiyyatin | X 200.8 195.9 1985 198.4
nisbi xatast =2.19% = 1.84% = 1.59% =1.18%
(tocriibanin
daqiqliyi)
Fsrq?n Sr:.! = _5‘:? * ﬁ 4.4 %1414 3.6 x1.414 3.15%1.414 235 1.414
sohvi =6.225/ha | =5.095/ha =4.45s/ha =3.32s/ha
KMF-kicik | KMFys = Sq * tos | 6.22 % 2.18 5.09 % 2.18 4.45 % 2.18 3.32%2.18
miitlaq farq =13.6 s/ha =11.1s/ha =9.7s/ha =7.2s/ha
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Cadval 3. G6y paxlanin mahsuldariigina miixtalif amillarin tosiri

Variantlarin tosiri Cy 453.008
— % 100 = ——— = 100 = 97 404
Cy 4/5.298
Tokrarlar tosiri Cp 3.226
— % 100 = ———— = 100 = 0.6904
Cy 465.298
U ir1 C 9.064
Tosadiifi faktorlarin tosiri | C= % 100 = « 100 = 1.95%
Cy 465.298
Biitiin faktorlarin tasiri 100%
250 ;
213,7 Beid 2192
< 200 180,2
7 155,6
_g‘ 150
=
= 100
ﬁ
@
= 59
(1]
Nazarat 10 t peyin N30P30K30  NG60OPGOK30  N9OPGOKGD
Sakil 1. Giibranin goy paxlanin mahsuldarligina tosiri
250 - 2234
23,7 T e 219,2
200 -
= y=17,04x+147,3
7 150 RZ=0,8405
=)
& 100 -
=
5 50 -
0 T T T T T
0 1 2 3 4 5
Nazarat Peyln 10 tfha N3UP3UK3U NﬁgPﬁDKm NggPﬁDKﬁg

Sakil 2. Giibra ilo g6y paxlanin mahsuldarligi arasinda asililg grafiki
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Cadval 4. Toravaz lobyasinin paxlasinin mahsuldarliginin artimina géra giibralorin

oztinti 6domasi

Variantlar | M ohsuldarliq, | artim, N P K NPK paxlailo
s/hek s/ha verilib, 1kq

kq NPK-nin

Oozunu
O0domosi
Nozarot 22,6
10 t peyin 25,8 3,3 50,0 25 60 135 2,4
N3oP30K30 32,1 9,6 88,0 | 150 67 305 3,1
NeoPsoKso 34,8 12,4 176,0 | 300 67 543 2,3
NgoPsoKso 33,9 11,1 265,0 | 300 | 134 699 1,6
Noticalar

Todqiqat aparilan 2018-2020-ci illordo torovoz lobyasinin  gdy
paxlasinin mohsuldarlig1 variantlar tizro 155.6-223.4 /ha arasinda
doyismisdir. Peyinin totbiqi naticesindo mohsuldarliq nozarsts nisboton
ti¢ ildo orta hesabla 24.6 s/ha (15.8%) cox olmusdur. Mineral giibralorin
miixtolif dozalarmin verilmosi mohsuldarligin artmasina miisbot tosir
gostormis vo todqiqat illorindo artim orta hesabla 58.1-67.8 s/ha va
37.3-43.6% arasinda doyismisdir vo miiqayisade an ¢ox artim NggPeoKsg
variantinda (43.6%) geydo alinmigdir

Torovaz lobyasinin mohsuldarligina miixtalif giibro normalarmin tasirini
oyronmoak liglin aparilmis birfaktorlu eksperimental todqiqatin statistik
tohlilinin naticalorine asason {igillik orta komiyyastin timumi sohvi 2.35
s/ha, nisbi xatasi (tocriibonin doqiqliyi) 1.18%, forqin sohvi 3.32 s/ha vo
va KMFgs-kigik miitloq forq 7.2 s/ha olmusdur.

. GOy paxlanin mohsuldarligina miixtolif amillorin tosiri miioyyan
edilmisdir. Alman roqomlor biitlin variantlar arasinda etibarli forq
oldugunu gostorir vo gdy paxlanin mohsuldarligina variant amilinin
tosiri daha yiiksok olub 97.4%, tokrarlarin tosiri ohomiyyotsiz olub
0.69% va digor faktorlarin tosiri 1.95% togkil etmisdir.

Paxlanin mohsuldarlig: ilo gilibronin miixtalif normalar1 arasinda xatti
asililiq reqressiya tonliyi y = 17,04x + 147,3 kimi ifado olunmusdur.
Giibrs ilo mohsuldarliq arasinda asililiq yiiksok olmus vo determinasiya
omsali R*? = 0,841 olmusdur. Bu onu gostorir ki, mohsulun
formalagsmasinin  92%-1 giibro hesabinadir, 2-i% digor faktorlarin
tosiridir.

Torovoz lobyasininin paxlasinin mohsuldarliginin artmma giibrolorin
tosiri shomiyyatli doracods olmusdur. Mohsul artimi ils giibralorin
oziinli 6domasi variantlar tizra 1.6-3.1 kq arasinda toraddiid etmis, 10 t
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peyin variantinda 2.4 kq, N3oP30K3p variantinda 3.1 kq, NgoPsoKso
variantinda 2.3 kq vo NgoPsoKso variantinda 1.6 kq paxla toskil etmisdir.
Glibralorin 6zilinli 6domasi miiqayisado on ¢ox N3pP30Ksp variantinda vo
on az NgoPgoKgo variantinda olmusdur.

6. Toroavoz lobyasimminin paxlasinin mohsuldarliginin artmina giibrolorin
tosiri ohomiyyatli doracods olmusdur, bu artim 6ziinili nozarat varianti ilo
miiqayiseda daha aydin gostormisdir. Mahsul artimi il giibralorin 6ziinii
O0domosi variantlar lizro 1.6-3.1 kq arasinda toraddiid etmi®, 2.4 kq, 3.1
kq, 2.3 kq vo 1.6 kq paxla toskil etmisdir. Giibrolorin 6ziinii 6demasi
miiqayisado an ¢ox N3zoP30Ksp variantinda vo on az  NgoPesoKeo
variantinda qeydo alinmisdir.
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LONKORAN-ASTARA iQTiSADi COGRAFi RAYONUNDA
CAYCILIGIN ORAZI TOSKILI VO PERSPEKTIV INKIiSAFI

Agar sozlar: orazi togkili, ¢ayciliq tosarriifati, ¢ay plantasiyalari, tobii v iqtisadi
amillor, suvarma sistemi, Dévlot Proqramlari

Moagalo Lonkaran-Astara igtisadi-cografi rayonunda cayciligin orazi toskili vo
perspektiv inkisafina hosr edilmisdir. Lonkoran-Astara iqtisadi-cografi rayonuna daxil
olan inzibati orazi vahidlori (Lonkaran, Astara, Masalli vo Lerik) {izro ¢ayciligin miiasir
orazi toskili aragdirilmus, statistik vo miisahido materiallar1 osasinda cadvallor
hazirlannmsdir. Iqtisadi-cografi rayonda cayciligin inkisafina tosir gostoron tobii vo
igtisadi amillar tohlil olunmus, problemin daha otrafli arasdirilmasi tigiin toplanmus ilkin
materiallar osasinda miivafiq xorito tortib edilmisdir. Todgigat orazisinds caygiliq
ananalarinin tarixi inkisaf yolu, miiasir vaziyyati va perspektivlari otrafli tahlil edilmoklo,
garstya qoyulan osas mogsad Vo vozifolorin yerino yetirilmosino nail olunmusdur.
Regionun c¢ayeiliq tosorriifatlarinda va onun emal miisssisalorinds garsiya ¢ixan
problemlorin diizgiin holli edilmasi iigiin statistik, kartoqrafik, riyazi analiz vo diger
metodlardan istifads edilmaklo, miivafiq tovsiyalor hazirlanmigdir.

H.A.ITawaes, H.T.Aneckepzaoe

TEPPUTOPUAJIBHASA OPI'AHU3ALIUA U TEPCIIEKTUBA PAZBUTHUSA
YAEBOJACTBA JIEHKOPAHbB-ACTAPUHCKOI'O SKOHOM-
TEOI'PA®UYECKOI'O PAHOHA

Knioueswie cnosa: meppumopuanvuas opeanuzayus, 4aesoodecKue Xo3aicmaa,
yatinble NAAHMAYUY, NPUPOOHBIE U IKOHOMUYECKUE haKmMOopbl, OPOCUMENbHAS CUCTEMA,
Tocyoapcmeennas llpoepamma

Cratbgd TIOCBAIIEHA TEPPUTOPHANBHOW OpraHU3allMd W  TEPCIIEKTUBHOMY
Pa3BUTHIO 4aeBOJACTBA JIeHKOpaHb-ACTapUHCKOTO SKOHOM-Teorpaduueckoro paiona. B
JlenkopaHb-ACTapUHCKOM 3KOHOM-TeorpauiyeckoM paioHe, BXOAALIMM B EIHHYIO
aJIMUHHUCTpaTUBHYIO Tepputoputo (Jlemkopanp, Acrtapa, Macammer u  Jlepuk)
HCCJIEJOBaHAa COBPEMEHHAsl TEPPUTOpUANIbHAS OpraHU3aLUsl YaeBOJICTBA U HA OCHOBE
CTaTHCTUYECKMX JAaHHBIX M MaTepHaloOB HAOJIONEHMS MOATOTOBIICHBI TaONMMLBL B
PasBUTHHM YaeBOACTBA SKOHOM-Teorpaduieckoro paiioHa AaH aHalIW3 NPUPOAHBIX H
SKOHOMHYECKHUX (DaKTOPOB M Ha OCHOBE COOpAHHBIX MATEPUAIIOB, JUIS MOJPOOHOTO
uccienoBaHusl mpobjeMsl Oblla cocTaBieHa Kapra. Hapsmy ¢ moapoOHBIM
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WCCIIEIOBAaHNEM MCTOPHUYECKUX MyTeH Pa3BUTHUS TPAIUIIA B Ya€BOJICTBE, COBPEMEHHOTO
COCTOSTHUSI ¥ TIEPCIIEKTHUBEI, JIOCTUTHYTHI TIOCTABJICHHBIE OCHOBHBIC IIETHA ¥ TIOJOXKEHHUSL.
Jns  pemeHus  co3laBaeMbIX  MPOOJEM B YACBOJYECKUX  XO3AHCTBAX U
nepepadaThlBAlOIMX — MPESINPUSATHAX ~ PETHOHA € WCHOJIB30BAaHMEM  METOJa
CTAaTHCTUYCCKHUM, KapTorpadWdecKuii, MaTEMAaTHYCCKUH aHamu3a W JAp. JaHBI
COOTBETCTBYIOIINE PEKOMEHAALIUH.

N.A.Pashayev, I.1.Alaskarzada

TERRITORIAL ORGANIZATION AND DEVELOPMENT PROSPECTS OF
TEA GROWING IN LANKARAN-ASTARA ECONOMIC-GEOGRAPHICAL
REGION

Keywords: territorial organization, tea-growing farms, tea plantations, natural
and economic factors, irrigation system, State Programs

The article is devoted to the territorial organization and perspective development
of tea growing in Lankaran-Astara economic-geographical region. In the Lankaran-
Astara economic-geographical region, which is part of a single administrative territory
(Lankaran, Astara, Masalli and Lerik), the modern territorial organization of tea growing
was investigated and tables were prepared on the basis of statistical data and observation
materials. An influence of natural and economic factors on the development of tea
growing in an economic-geographical region were analyzed and a map was drawn up for
a detailed study of the problem on the basis of the collected materials. Along with a
detailed study of the historical paths, the current state and prospects of the development
of traditions in tea growing, the main goals and provisions had been achieved.
In order to solve the problems created by tea growers and processing companies in the
region appropriate recommendations were given by using the method of statistical,
cartographic, mathematic and etc.

Problemin aktuallhig:

Cayciliq Azorbaycan Respublikasinin aqrar tosorriifatinin  inkigaf
etdirilmosine daha ¢ox tolobat duyulan sahslarindan biri olmagla, indiys gadar bu
problemin igtisadi-cografi baximdan todgigine yaxs: digget verilmomisdir. Olka
ohalisinin gida mohsullar1 igorisinds ¢ayin istehlakina daha ¢ox ehtiyac
duydugunu va bu giymatli mahsula olan ehtiyacimizin respublikamizda asasan
gotirmo xammal osasinda qarsilandigini nazars alsaqg, Lonkoran-Astara igtisadi-
cografi rayonunun timsalinda gaygiliq tosarriifatinin somorali orazi toskili vo bu
sahodo olan problemlorin todqiq edilmosi boyiik elmi aktualliq kosb edir.
Cayciligin inkisafina yonoalmis dovlot programlarinin va bir sira tadbirlarinin do
baglica magsadi regionun alverisli torpaqg-iqlim soraiti, méveud is¢i qiivvasi Vo
ixrac potensialindan moagsadouygun istifado etmaklo yerli shalinin maggulluguna
Vo davamli inkisafina nail olmaqdir. Bunun {igiin Azorbaycanda ¢aya olan yiiksok
tolobat, Lonkaran-Astara regionunda ¢ayg¢iligin moveud voziyyatinin otrafli tohlil
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edilmasi, 6lka ohalisinin ¢ay moahsuluna olan ehiyaclart 6danilmakla, bu sahonin
inkisaf etdirilmasi vo iqtisadi-cografi aspektdo todqiq edilmasi giiniimiizdo 6z
aktualligi ilo farglanir.

Tadqgiqatin maqgsadi miistagilliys godorki dovrds bu osrazilorin timumi
torpaqlarinin ¢aygiliga yararliliq doracasini vo 21 min hektara yaxin arazinin bu
tosorriifatda yararliliq imkanlarmi arasdirmaq; hazirda bu potensialdan hansi
Saviyyado istifads edildiyini, ¢ay plantasiyalart vo onun emal miiassisalorinda
qarsiya ¢ixan problemlori vo goriilon todbirlori aydinlasdirmagq; iqgtisadi-cografi
rayonun Respublikada, eloca do hor bir bdlgonin regionun ¢ay okmolarinds vo
onun istehsalinda paymi miioyyan etmoayo yonalmisdir.

Todqiqatin  vazifasi Lonkoran-Astara iqtisadi-cografi rayonunda
caycihigin mistoqilliyo godor ki, vo miistaqillik dovriinds inkisaf tempini vo
Vaziyyatini dyronmak; miixtalif dovrlords gaygiliga maragin miixtalif soviyyado
olmasina sabab olan amillori miisyyan etmok; hamginin igtisadi-cografi rayonda
miixtolif ¢ay plantasiyalarinda qarsiya ¢ixan problemlori vo orada goriilon
todbirlori, mohsuldarliga tasir edon sabablari miioyyon etmokdir.

Tadqiqat materiallar

Lonkaran, Astara vo Masalli inzibati rayonlarinin kond teSarriifati
idaralorinin vo statistika komitosinin regional sobalorinin ilkin monba vo
hesabatlarindan vo odobiyyat materiallari ilo yanasi, “Dovlot Proqramlari”nin
miiddoalarindan da istifado olunmusdur.

Tadgiqat zaman1 miiqayiso, statistik, riyazi analiz, kartografik, sistemli
yanagma va ¢0l tadqiqat metodlarindan istifads edilmisdir.

Lonkaran-Astara iqgtisadi-cografi rayonunun olverisli cografi miivgeyi,
tobii soraiti, ixtisaslasmis omak ehtiyatlari vo bu sahanin somoarali orazi togkiline
yonaldilmis dovlst dastoyi regionda gayciligin inkisaf etdirilmasine daha genis
imkanlar acir. Xiisusilo regionun orazisinds riitubatli subtropik iglimin hakim
olmasi, giinogli saatlarin illik migdarinin 1900-2200 saat arasinda doyismosi
cayciligin inkisafina miisbot tosir gostorir. Buraya diison gilinesli sastlarn
miqdarinin tagribon 35%-i godari yay aylarinin payma diisiir. Giinagli saatlarin
illik gedisindo iyul vo ya avqust aylarinda miisahido edilon bir maksimum,
yanvarda miisahido edilon bir minimum geyd edilir. Lonkoranda giinosli saatlar
on az (1900 saat), Lerikda an ¢ox (2100 saat) miisahids edilir. Giinasli saatlarin
miqdar1 dekabr-yanvar aylarinda 95-130 saat, iyul-avqust aylarinda isa 250-300
saata catir.

Iqtisadi rayonda iimumi giinos radiasiyasinin paylanmasi da miixtolif
olub, Lonkoran ovaliginda vo dagstoyi zonada onun illik komiyyati 130
kkal/sm2-a, 300-400 m yiiksoklikds bir godor azalaraq 125-128 kkal/sm2-a catir.
Bu yiiksoklikdon baglayaragq onun komiyyati ¢oxalir va taqribon 1000 m-do 135
kkal/sm2, 2000 m-das iss 140-145 kkal/sm2 olur.
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Talis daglarinin moarkozi hissesinde maksimum yagmtt 200-600 m-da
miisahido edilir va illik kamiyyst 1400-1700 m arasinda toraddiid edir. Bundan
sonra yagintilarin miqdar1 azalir, 2000-2200 m hiindiirliikde 300-400 mm togkil
edir.

Region riitubatlonma doracasine gora respublikanin digar orazilorindan
kaskin forglonir. Burada nisbi riitubatlonma  100-150%-lo 200-250% arasinda
doyisir ki, bu da orazide osason caygiligin inkisafina olduqca miisbat sorait
yaradir.

Lonkaran-Astara iqtisadi cografi rayonunun iimumi torpaq fondu 607 min
hektardan ibaratdir ki, bunun da 288,6 min hektar1 (47,5 %) kond tosarriifatinin
mixtalif sahalorinds istifads edilir. 32,9 min hektar1 suvarilan, 255,6 min hektari
iso domys torpaglaridir. Buradaki istismarda olan mévcud torpaglarin bir hissasi
miixtalif nov eroziyaya ugramisdir ki, bu da imumi torpaq fondunun 56,6%-ni vo
ya 343 min hektarin1 togkil edir [11]. Cayg¢iliq {iglin regionun sar1 torpaqglar1 daha
olveriglidir. Bozi orazilordo dag-meso sari torpaqlarinda torpaq qatinin qalinlig
10-30 sm taskil edir ki, bu da gay okinlori iigiin yararli deyil. Belo ki, cay bitkisi
ti¢iin torpaq qatinin galinligt an azi1 60 sm olmalidir. Boazi arazilords iss sar1 dag-
meso torpaglari su va torpaq qoruyucu mesolor altinda qaldigindan istifadoys
verila bilmir [1]. S.Z. Mammoadova torafindon Lonkaran inzibati rayonunda gaya
yararli torpaqlarin qiymotlondirilmosi {iglin torpagin daxili diagnostik
olamatlorindon giymat meyarlari kimi istifadesi ilo yanas1 1.I.Karmonovun
torpag-ekoloji indeksinin cay bitkisi {li¢lin modifikasiya olunmus diistiirlindan
istifado edilmisdir. Umumilikdo S.Z.Mommadova torafindon aparilan tadgigatlar
noticasinda  Lonkoran vilaystindo ¢ayayararli torpaqlarin  53,5%-1  yiiksok
keyfiyyatli (1 grup) , 32,5%-1 yaxs1 keyfiyyatli (11 grup), 5,13%-i orta keyfiyyatli
(1 grup) vo 8,91%-i iso asagi keyfiyyatli kimi miioyyon edilmisdir. Yekun
olarag Loankaran vilaystinin torpaqlarinin 86,0 %-i | va Il keyfiyyst grupundan
olan torpaglardir. [12] Lakin Lonkoran inzibati rayonu orazisindo 2000 hektar,
Astara inzibati rayonu orazisinds 2500 hektar okino yararli orazi vardir ki, bunlar
halo do okilmir. Bu orazilorin torpaglarmim hava-su rejiminin vo ¢ayciliq tgiin
yararliliq deracasinin miioyyan edilmasi vo istehsala calb edilmasi magsadouygun
olard1.

Lonkoran inzibati rayonunda yerloson Havzava, Girdoni vo Istisu
kondlarindaki ¢ay plantasiyalar1 2009-cu ilds yenidon salinmisdir. Bu orazilords
cay okimi ilo Sovet Ittifaqr dévriinds “Kirov” sovxozu mosgul olurdu ki, Ittifaq
dagildigdan sonra bir miiddot plantasiyalarin baximsiz qalmasi ilo Xxeyli
sahomohv olmusdur [4].

Girdoni ¢ay plantasiyasinin imiimi sahasi 120 hektar toskil edir vo
toplanan cay “Astaragay” MMC tarafindon emal edilir. 2011-ci ilds 65 ha, 2013-
cii ildo 20 ha, 2014-cii ildo 25 ha, 2015-ci ilds iss 10 ha yeni c¢ay sahasi
salinmisdir. Orazids “Kolxida” sortu ¢ay bitkisi generativ (toxumla) yolla okilib
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Vo suvarma sistemi, drenaj sobokasi ilo tomin olunub. Homginin yeni yapon ¢ay
sortlar1 vegetativ yolla okilorok sinaqdan kegirilir.

Lonkoran-Astara igtisadi-cografi rayonunda shalinin maggulluq strukturu
olkonin digor regionlarindan farglonir. Iqtisadi rayonda ohalinin mosgulluq
strukturunda oksar regionlarda oldugu Kimi kond tesarriifati ohomiyyatli yer
tutur. Lonkoran-Astarada geydos alinan 403,4 min nafor masgul olan ohalinin
249,1 min nafari va ya 61,8%-1 kond, mesa tosarriifati vo ovguluq sahalarinin
payina diigiir. Hazirda region ohalisinin ¢ox az bir hissasi ¢aygiligla mosgul olur.
Ona gors iqtisadi rayonda shalinin maggulluq soviyyasinin yiiksaldilmasi, onun
strukturunun  tokmillogdirilmasi  tigiin  ¢aygiliq tosarriifatinin ~ faaliyyatinin
geniglondirilmasi va onun yeni miiassisalorinin yaradilmasi lazimdir [11].

Ik dafa bu torpaqlarda caygiligla bir nego havaskar fermer va o ciimladan,
M.O.Novoselov mosgul olmusdur. O, 1896-c1 ildo Lonkaran soharindon 12 km
mosafods ilk ¢ay plantasiyasimt  Cakvadan gotirdiyi toxumlarla salmigdir.
Novoselov 2000 c¢ay kolundan toplanmis tozo pohralori kustar iisulla emal
etmisdi. Sonraki dovrdo Leonkoranda cay becarilmasini torpaq miilkiyyotgisi
L.A.Karpovi¢ sinaqgdan kegirmis vo bozi skeptiklorin fikri ilo razilasaraq bu
regionda cayin becarilmasinin ¢atin olmasini gobul etmisdir. Belo Ki, onun
fikrinco “yayda bitki quraqliqdan, qisda saxtadan, yaz vo payiz aylar iso ifrat
ritubatlonmadon zarar ¢okir”.

Azorbaycanda ¢ay bitkisinin elmi osaslar {lizro Gyronilmasine vo
becarilmasine Qorbi Giirciistandan gatirilmis cay toxumlarimin Umumittifaq
Bitkigilik Institutunun Lonkoran sobesinin Hirkan sahasindo sopilmasi ilo
baglanilmisdir.

Becorilmonin  miisbat noticolor gostormosi  1932-ci  ildo  giircii
miitoxassislorin komayi ilo ilk ¢ay tesarriifatinin-Kirov sovxozunun qurulmasina
sorait yaratdi. 1933-cii ildo Lonkaranda meso massivi orazisinds “Avrora” ¢ay
sovxozu yaradildi. 1934-cii ildon baglayaraq Lonkoran, Astara vo Masalli
rayonlarindaki kolxozlarda ¢aygiliq modoniyysti formalasdirildirildi. 1937-ci ildo
Lonkaranda ilk cay fabriki tikildi vo novbati ildo bu fabrik 44 ton Azorbaycan
cayini emal eda bildi [3].

1970-1990-c1 illords Lonkoranda 5, Masallida 2, Astarada 3 gayin ilkin
emali fabriklori foaliyyot gostorirdi. Bu fabriklor gara moxmori cayimn ticarat
sortlarini (buket,ekstra,ala,birinci va ikinci) ¢okib-biikiir vo satisa gondorirdi. Bu
fabriklordo yerli mohsulla yanasi, Hindistan vo Seylon ¢aylarindan da istifado
edilirdi.1970-1980-ci illordo Umummilli Lider Heydor ®liyevin qaygisi
sayasinds ¢ayciligin intensiv inkisafi bir marhalo kimi 6lkads ¢ay¢iligin tarixino
daxil olmusdur. Azarbaycanda 1980-ci illarin sonunda bas veran malum hadisalor
kond tosarriifatinin digor saholorinds oldugu kimi ¢aygiliga da 6z monfi tasirini
gostordi [3,4].

Azorbaycanin miistaqilliyo godorki dovriindo comi 13,4 min ha cay
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plantasiyasi (7,3 min ha mohsul veran yasda) var idi vo bu plantasiyalardan 41,7
min ton yasil ¢ay yarpagi todariik olunurdu. Homginin bu bitkinin mohsuldarligi
43,3 sent/ha idi. 1995-ci ildo, demok olar ki, ittifaq dévriindoki okin sahasi
galmaqgda (13,2 min ha) davam edirdi. 2011-ci ilds isa gaygiliq toSarriifatlarinda
hadsiz doracada geriloma miisahids olundu va akin sahasi 15 dofoya godar (0,8
min ha) azalir. O ciimlodan, ¢oxillik akmalarin torkibinds ¢ay plantasiyalarinin
xiisusi ¢akisi 1995-ci ildaki 4,3%-don 2011-ci ilds 1,5%-o diisiir. Cay yarpagi
todariikiindos iso azalma tendensiyasi daha kaskindir. Bels ki, 1995-ci ilds todariik
9,4 min ton, 2011-ci ilds isa 534 ton olmusdur [9;10].

Miiasir dovrds gaygiligin inkisaf etdirilmoasi, ¢ay mohsullarina talobatin
yerli istehsal hesabina tomin olunmasi, ¢ayciligin ixrac potensialinin artirilmas,
kond ohalisinin masgullugunun vo maddi rifahinin yiiksaldilmasi magsadi ilo
dovlat torafindan bir sira todbirlor gorilmisdiir. Qeyd etmok lazimdir ki, ¢ay
istchsalinda yerli tolobati 6domoklo yanasi diinya bazarlarina da mohsul
¢ixarilmasi vacibdir. Iqtisadi-cografi rayonda bir sira miiossisolor cay istehsali ilo
mosgul olur vo onlarm bir gismi asagida gostorilon codval 1-do 6z oksini
tapmisdir.

Cadval 1. Lonkaran rayonu tizra 2018-Ci ildo méveud olan yasil ¢ay sahaSi va maxsus
oldugu istehsal miiassisalorinin siyahist

N: Orazi Comi cay MBohsuldar Kond tosarriifatt
vahidlarinin ad1 sahosi saho (hektar) miiossisalarinin adi
(hektar)

1. Girdoni 132.14 75 Astaracay MMC

2. | Hirkan 93.2 48.58 Astaragay MMC

3. | Istisu 138.2 104.06 Astaragay MMC
Yasil cay MMC

4. Havzava 34.1 19.9 Astaracay MMC
Xoyal kft

5. | Vilvan 53.56 41.06 Ilyas cay MMC
Ayna MMC

6. | Separadi 2 15 Gilan TEA

7. | Xanbulan 119 11.9 Az filial

8. | Tuado 40 36.6 Tuodo cay MMC

9. | Gogiran 35 35

10. | Osakiigo 55.5 7 17 hektar orazisi tam
xarici investisiyal1 Beta
Firmasina moxsusdur

Rayon iizra digar 628.5 413

xirda ¢ay sahalori ils

birlikds comi

Monba:[5]
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Bunlarda “Gilan Holding”in “Sahg¢ay” brendi adi1 altinda Separadi kondi
ilo yanasi, Astarada 10 hektar, Tiikovilo kondinds 5 hektar yeni ¢ay sahaosi vardir.
Cay plantasiyalar ilo tanigliq zamani plantasiyada cilomo iisulu ilo suvarilma
aparildig1 vo agrotexniki qaydalara riayat edilorok mshsuldar kollar slds edildiyi
miisahido olundu. Istehsal olunan cay MDB, ABS vo Asiyanmn bir sira 6lkalorine
ixrac olunmaqla yanasi, ekoloji baximdan tomiz olmasma goro verilmis
biosertifikat1 ilo Avropa bazarlarina da ¢ixis oldo etmisdir. Loankoran vo Astara
inzibati rayonlarinda “Gilan Holding”s moxsus cay plantasiyalarindan alinan
yasil ¢ay yarpagmin emali tiglin Lonkaran gaharinds 2009-cu ilda 200 naforadok
isci qiivvasi ¢alisan ¢ay fabriki ds istifadoys verilmisdir. Homginin, 2010-cu ilds
Astara inzibati rayonu orazisindo “Astaragay” kond toSorriifatt miioSsisasi
yaradilib. Tosarriifatin iimumi okin sahasi 640 hektardir. 2015-ci ildan iso Cayoba
kondi arazisinds “Astaragay” ¢ay fabriki faaliyyst gostarir. Cay plantasiyalarinda
miiasir suvarma sobokasi yaradilib vo hazirda tosorriifatda 400 hektara yaxin ¢ay
sahosi movcuddur. Okilon “Kolxida” ¢ay toxumlari Giirciistanin Batumi
sohorinin  “Cay¢iliq  Elmi-tadqigat Institutu”nun todris-tacriibs  sahasindon
getirilib. Miiassisanin mahsul istehsali giin arzinds 10 tondur.

2018-ci ildo Lonkoran rayonunda 27.05 hektar sahods yeni c¢ay
plantasiyasi salinmisdir. Astara rayonu orazisindo Cayoba, Kakalos, Sahagaci,
Riidokanar, Kijaba, Ziingiilos, Sancaradi, Tongoriid vo Artupa kondlari arazisinds
imumilikdo 345 hektar ¢ay plantasiyasi yerlosir ki, bunun da 159,30 hektar
2011-2016-c1 illords tozodon salimusdir [5;6].

Respublikada geyds alinan ¢ay plantasiyalarinin 94,5 %-i vo yasil ¢ay
yarpag istehsalinin 94,04%-i Lonkoran igtisadi-cografi rayonunun payna disiir.
Regiona aid olan inzibati orazi vahidlorinds iss gay plantasiyalarinin sahasi, yasil
cay yarpagi istehsali vo mohsuldarliq tamamils bir-birindan farglonir.

Dovlot Statistika Komitosinin verdiyi statistik materiallarin tohlilindon
goriindiiyii kimi igtisadi-cografi rayondaki comi ¢ay okinlorinin 640,5 ha-s1 vo ya
62,4%-1, yasil cay yarpagi istehsalimin 282 tonu vo ya 32,2%-i Lonkoran
rayonunun, uygun olaraq 273 ha vo ya 26,7 vo 583, 3 ton vo ya 66,7%-i Astara
rayonunun payma diisiir. Lonkoran rayonunda 2009-cu ildon 2019-cu ilo godor
olan miiddstdo ¢ay okinlorinin sahosi vo yasil ¢ay yarpagi istehsali artim
dinamikasi lizra inkisaf edorok, 110 ha va ya 17%; yasil cay yarpagi istehsali iso
164.3 ton vo ya 58% artmisdr.

Astara rayonunda da ¢ay okinlorinin sahasi va yasil ¢ay yarpagi istehsali
2009-cu ildon 2019-cu ilo godor olan miiddotdo artim dinamikasi {izro inkisaf
etmigdir. Belo Ki, son 10 ildo Astara rayonunda ¢ay okin sahasi 68,5 ha vo ya
25% artmigdir. Yasil cay yarpagi isa uygun olaraq, 320 ton va ya 55% artmigdr.
Aparilan tohlillordon goriindiiyii kimi Lonkoran rayonuna nisbaton (1,5-4,5
sent/ha) Astara rayonunda son 10 ildo mohsuldarliq daim yiiksok (2019-cu ildo
43 sent/ha) olmusdur.
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Statistik materiallarin tohlilindon goriiniir ki, 2004-cii ildon 2008-ci ilo
godar olan dovrds istor Lonkoran igtisadi-cografi rayonu, istarss do respublika
tizra ¢ay okinlari, istehsali vo mohsuldarhigr 3-3,5 dofo asagi diigsmiisdiir. Hotta
2004-cii ildon baslayaraq, Lerik vo Masalli rayonunda ¢ay plantasiyalar1 azalarag,
2008-ci ilds tamamils yox edilmisdir (Sakil 1).
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Sakil 1. Lankaran-Astara iqtisadi-cografi rayonunda ¢aygiligin arazi togkili

Lakin, 2009-dan 2020-ci ilo godar olan dévrdo hom respublikada, hom da
regionda ¢ay okinlori va istehsali artim tendensiyasi iizro inkisaf etmisdir. Belo
ki,ogor 2009-cu ili nozoro alsaq, Lonkoran iqtisadi-cografi rayonunda cay
plantasiyalarinin sahasi 734,4 ha olmusdursa, 2013-cii ildo bu gostorici 844 ha
(artim 13%), 2014-cii ildo 924 ha va 2019-cu ildo 1022 ha toskil etmisdir.

Aparilan statistik tohlillorden goriindiiyii kimi, todqigat regionunda son on
ilds gay akinlarinin sahasi 288 ha va ya 28%, yasil ¢ay yarpagi istehsali iso uygun
olarag 493 ton vo 56% artmigdir. Homg¢inin, mohsuldarliq 2009-cu ildoki 5
sent/ha-ya gars1 2019-cu ildo 3 dofo artaraq, 15sent/ha toskil etmisdir (cadval 2;
3).

Lonkaran-Astara iqtisadi-cografi rayonunda c¢aygiliq oasasan Loankaran,
Astara vo gisman do Masalli rayonlarinda inkisaf etdirilir. Cay okmalorinin
sahasinin illor tizra doyisilmasi oks olunan cadval 2-yos nazor saldiqda iqtisadi
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rayonda 2004-2008-ci illords ¢ay kollar1 altinda olan akin sahalarinin azaldigini
gortiriik ki, bu da gostorilon dévrdo ohalinin asason torovoz, ¢altik vo kartof
okinlarina iistiinliik vermasi ilo baglhidir. Yigilan yasil ¢ay yarpagmin satiginin
bahalig1 naticads onun digar-daha ¢ox galir gatiran va aliciliq qabiliyyati yiiksok
olan sahalorlo avazlonmasino sobob olmusdur. Lakin sonraki illorde oks
tendensiyanin miisahido olunmasi regionda yeni ¢ay emali miiassisalarinin
yaradilmasi, har hektarindan olds edilon golira géra ¢aygiligin toravozgiliyi gerido
qoymasi, dovlat torofindon bu sahoys gostorilon dostoklo yanasi, todgigat
arazisinin ¢ay¢iligin inkisafi {i¢lin respublikanin digar sahalarindan daha slverisli
tobii iqlim-torpaq soraitina malik tstiinliiklori ilo baghdir.

Cadval 2. Cay akmoalorinin sahasi, ha

2008- 2013- 2019-
2004 | 2008 2004 2009 | 2013 2009 2014 | 2019 2014

Respublika iizra comi |3658|1012,4|-261,3 | 794,4 | 904,0 | 12,1 | 984,0 [1082,0] 9,1

Lankaran iqtisadi rayonu| 3597 | 952,4 | -277,7 | 734,4 | 844,0| 13,0 | 924,0 | 1022,0( 9,6

Astara rayonu 1354 | 415,3 | -226,0 | 204,0 | 306,9 | 33,5 | 336,0 | 272,5 | -23,3

Lonkaran sohari 1903| 537,1 | -254,3 | 530,4 | 532,1| 0,3 | 566,0 | 640,5 | 11,6

Lerik rayonu 140 - - - - -
Masalli rayonu 200 - - 5,0 22,0 | 109,0 | 79,8
Manba: [8; 9]

Cadval 3. Yasil ¢ay yarpag istehsali, ton

2008- 2013- 2019-
2004 | 2008 2004 2009 | 2013 2009 2014 | 2019 2014

Respublika iizra comi | 1048 | 323,1 | -224,4 | 446,8 | 567,6 | 21,3 | 474,3|929,4| 49,0

Lankaran iqtisadi rayonu| 988 | 276,9 | -256,8 | 380,5 | 513,8 | 25,9 | 420,3|873,9 | 51,9

Astara rayonu 437 |202,9|-1154 | 263,1 | 378,5| 30,5 | 307,6 | 583,3 | 47,3
Lonkoaran gohori 516 | 74,0 |-597,3|117,4|135,3| 13,2 | 97,7 | 281,7 | 65,3
Lerik rayonu 10 - - - - -
Masalli rayonu 25 - - - 150 | 8,9 |-68,5
Monba: [8; 9]

Respublikanin digoar rayonlarinda il boyu istixana soraitindo torovoz
istehsal edilmasi Lonkoran-Astara igtisadi-cografi rayonunda iistiinlilk verilon
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faras torovozgiliyi gerido qoymast vo onun bazardaki rogabot qabilliyotini agagi
salmas1 Lonkoran, Astara vo Masalli kimi inzibati rayonlarda daha olverisli olan
cay, ¢oltikcilik vo sitrus meyvaciliyi kimi saholore marag: artirdi. Noticads ¢ay
plantasiyalarinin sahasi ilo barabar vo uygun olaraq yasil ¢ay yarpaginin da artimi
oldo olundu (Cadval 3). Olkads ilbail yasil cay yarpagma olan tolobatin artmasi
ilo yanags1 satis qiymotinin yiiksolmasi, yiiksok rentabelliyi vo s. kimi amillor
Lonkoran vo Astara inzibati rayonunda bir sira sahibkarlari cayg¢iliga yatirim
etmosino stimullasdirdi. Masalli rayonunda iso son illor ¢aygiliga maraq artmis vo
ona gora do burada da ¢ay okinlorin sahasi artmaga baglamigdir. Lakin, rayonun
cay plantasiyalarinin qurulusunda yeni okilon kollar iistiinliik togkil etdiyindon
hals ki, istehsal olunan yasil ¢ay yarpagiin miqdar1 azliq tosgkil edir. Buna sabab
yeni cay kollarindan ilk 10 il orzinde adston yalniz {i¢ yarpaq “fles”
toplanmasidir. “Fles” yarpaq ¢ay mohsulu doyarino gors yiiksok olsa da, ondan az
miqdar mohsul olds edilir. Lakin Masall1 inzibati rayonunda ¢ay¢iligin inkisafi
istigamotindo olavo todbirloro ehtiyac vardir. Yerli ohalinin istehsala
stimullasdirilmas1 vo kollarin mohsula diigona qodorki dovr orzinde maliyys
dostoyi gostorilmasing, rayonda ohalinin yeni is yerlori ilo tominatina, ¢aygiliq
ononalaorinin barpasina vo ohalinin miqrasiyasinin gismon azalmasina gotirib
cixara bilor. Masalli rayonunda caygiliq iiclin olverisli torpag-iqlim soraiti vo
insan resurslar vardir.

Lonkoran-Astara iqtisadi rayonu orazisindoki ¢ay plantasiyalarinda yaz vo
payizda gilibroloms isi aparilir. Giibrolome zamani mineral vo {izvi giibrolordon
istifado edilir. Yazda giibroloms zamani amonium sulfatdan istifado edilir.
Amonium sulfatin torkibindo 20-21% amonium formasinda azot olur vo
amonium azot bitkilar {iglin monimsanils bilondir vo yagis sular ilo az yuyulur.
Bu sababdon do bu giibro torpaga yazda vegetasiyanin baslanmasindan qabaq
verilir. Lakin sistematik olaraq eyni sahoyo tokrar verildikdo torpaq todricon
tursulasir. Ciinki bitkilor torofindon amyak istifads edildikds torpaqda azad sulfat
tursusu qalir. Payiz aylarinda iso amonium fosfat giibrosindon istifados edilir. Qs
aylarinda “qis sumlamas1” hoyata kegirilir, fevral aymin ovvali plantasiyadan
toplanmis izafi sular ¢okilir, fevral aymnin sonunda isa budama islori aparilir,
mart-aprel aylarinda becormadon sonra may aymdan sentyabra qodorki dévrds
yi1gim hoyata kecirilir vo bu proses oktyabr ayma qador do uzana bilir.

Cay bitkisinin mohsuldar olmast iiciin 9sas elementlordon biri do suvarma
rejiming riayat olunmasi vo suvarmanin diizglin aparilmasidir. Suvarmanin vaxti
vo suyun miqdart meteoroloji soraitdon , torpagm, suvarilan biktinin
xiisusiyyatindon vo onun inkisafindan asihidir. Lonkoran-Astara regionunda
suvarmant iqlim sgoraitindon asili olaraq toqvim vaxti ilo aparirlar. Girdoni,
Hirkan, Sovu va Istisu orazilorindo ¢ay plantasiyalar1 yagisyagdirma iisulu ilo
suvarilir. Cay plantasiyalarinda suvarma normasi orta hesabla yagigyagdirma
iisulu ilo 480-580 m*ha, siim idsulu ilo iso 580-680 mha toskil edir.
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Sorinlosdirici suvarma (30-40 m*ha) iso isti giinesli giinlorde giiniin orta
vaxtlarinda saat 11%°-dan 15%-a godor aparilir. Suvarilma diizgilin aparilmadigda
iso yarpaqlar vaxtinda ovvel qizarir vo yanma hallar1 miisahido olunur. Iqtisadi
rayonunda geco suvarmasi da aparilir. Geco suvarmasmin su sorfiyyatinin
azaldilmasi, su buxarlanmasinin azaldilmasi kimi somaralori vardir [1; 2].

Cay plantasiyasinda salinan qorucuyucu meso zolaqlar torpaqda vo bitki
sothindo gedon buxarlanmanin giiclii kiiloklorin tesiri ilo siiretlonmasinin, ot
yeyon heyvanlardan miihafizo edir, eroziyanin garsisini alir. Todqigat orazisindo
goruyucu meso zolaglart salmaq i¢iin sabalidyarpaq palid, sorv, yunan qozu,
gafqaz xurmasi vo s. kimi agac ndvlorindon istifado edilir.

Sorgu noticosindo miioyyon edilmisdir ki, 6lkomizin miistoglilliyinin
ovvallarinds srazids olan qoruyucu meso zolaglart va elaco do ¢ay kollarmin bir
qismi oduncaq ehtiyyati kimi istifado edilorok qirilmigdir. Lakin cayciligin
inkisafi iiclin goriilon tadbirlor ¢or¢ivasinds tadqigat regionu srazisinde qoruyucu
meso zolag1 va ¢ay kollar1 yenidon borpa edilmigdir.

Astara inzibati rayonu orazisindo meyilli yamaclarda salinmis cay
plantasiyalarinda corgoalorin yamacin uzununa salinmasi, biitiin becorms islorinin
do yamac boyu aparilmasi vo eroziyaya qarst he¢ bir todbirin goriilmomasi
yagintilarin ¢ox vo boazon do leysan xarakterli oldugu zaman eroziya proseslori
stirotli gedir [7]. Analoji vaziyyst 6ziinii Masall1 inzibati rayonu orazisindoki ¢ay
plantasiyalarinin bir qismindo vo digor coxillik okinlori sahalorinds do gostarir.
Lankaoran inzibati rayonunda Tuado cay plantasiyasinin ¢ay kollar1 yliksok meilli
yamaclarda uzununa salinmisdir. Bu da srazids giiclii yagislar zamani eroziyant
artirir. Burada olan 40 hektara yaxin ¢ay plantasiyasinin 36 hektarindan “Tuado
cay MMC” torofindon mohsul toplanilis1 hoyata kegirilir.

Igtisadi-cografi rayonda corgolori yamacm eni istigamotindo olan
plantasiyalarda eroziya prosesi bas vermir. Bu xiisusiyyat ¢ay plantasiyalarinda
daha istlindiir. Ciinki ¢ay kollarmin bdytik torpagqoruyucu shomiyyaeti var. Belo
ki, ¢ay kollar1 sar formali ¢otir omalo gatirorak altindaki torpagi miihafizo edir.
Corgolori yamacin enino salinmig ¢ay plantasiyalarinda kollar inkisaf edib
formalasdigca altindaki torpaq kiitlosini eroziyadan qoruyur [7].

Hazirda dévlat (Sahibkarligin Inkisaf fondu), miixtolif toskilat vo banklar
torofindon sahibkarlara giizostli kreditlor toklif olunur. Bu kreditlor asag1 faiz
daracolori, nisboton uzun middotliyi ilo forglonir. Belo ki, hor bir bankin
daxilindo verilon tosorriifat krediti miixtolif banklarda 7%-don 25 %-o godor
dayisir. Faiz daracaesindon asili olmayaraq giizostli miiddat totbiq edilir. Giizostli
miiddot orzindo sahibkarliq subyekti yalniz faiz borcunu 6doyir, osas borc iizro
har hansi bir 6donis hoyata kegirmir. Giizostli miiddotlor bazi banklarda 6-9 ay,
“Aqrar kredit vo inkisaf agentliyi”ndo iso 12 aydan 24 aya qodor togkil edo bilir.

Sahibkarligin Inkisaf fondu torofindon toklif edilon kreditin illik faiz
doracosi 5% toskil etmokls, 6donis qaydasi azalan balansla aparilir. Bu kreditlorin
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middoti girovsuz (dasinmaz omlak, qizil, depazit olmadan) maksimum 24 ay,
tam sort girov totbiqi zamani iso 36 ay toskil edir. Giizost miiddoti iso 9 ay olmasi
miioyyan edilib.

Miioyyon edilmisdir ki, gostorilon kredit sortlori bir sira tosorriifat
saholorinin fordi sahibkarlar torofindon inkisaf etdirilmosi iiglin stimullagdirict
effekto sahib olsa da, ¢ayciliq ticiin sorfali deyil. Belo ki, yeni ¢ay plantasiyalari
on tez 4 ildon sonra mohsul verdiyi ii¢iin alman kreditin 2-3 il orzinde geri
gaytarilmasini miimkiinsiiz edir. Cayciliq tiglin yeni kredit sortlori vo ya uzun
middotli giizostin totbiqi bu sahoyo sahibkarlari colb edo vo homginin yeni
orazilorin becorilmosino maraq yarada bilor.

Cayciligi inkisaf perspektivlori ila bagli 2017-ci ilin idxal mehsullarinin
statistik molumatlarina nozor saldiqda doyari 53 mln ABS dollar1 olan 13,6 min
ton ¢ay mohsulu idxal edildiyini gors bilorik. Elo bu sababdon do “Azaorbaycan
Respublikasinda sitrus meyvaloari, ¢ay va ¢altik istehsalinin inkisafi ilo bagli slavo
tadbirlor haqqinda” Azarbaycan Respublikasi Prezidentinin 2017-ci il 12 sentyabr
tarixli 3227 sayli soroncamimna uygun olaraq hazirlanmis “Azorbaycan
Respublikasinda ¢ayciligin inkisafina dair 2018-2027-ci illor {igiin Dovlot
Program1” 6lkomizdo c¢ayciligin inkisafina dovlst dostoyinin giiclondirilmasing,
bu sahonin potensial imkanlarindan somarali istifado edilmosing, ¢ay istehsalina
maragin artirilmasma yonoldilmisdir.Olkado vo regionda bu kimi programlarin
totbiqi idxal mohsulunu azaldaraq, ixracin giiclondirilmasino sabab olacagini vad
Verir.

Noatica va takliflor

Tadgiqat noticosindo miioyyon olunmusdur ki, iqtisadi-cografi rayon
orazisinda ¢ay¢iligin inkisafi iiclin ham torpaq-iqlim soraiti hom do lazimi sayda
1s¢1 qiivvasinin miisahido olunmasi miisbat haldir. Dovlstin bir basa qaygisindan
asil1 olan bu sahonin inkisafi {iglin bir sira Dovlet proqramlari vo todbirlor hoyata
kecirilmigdir.

[llor {izro artan rentabellik gdstoricisi istehsal olunan c¢ay moshuluna
golocokda giymat artimindan vo yiiksok tolobatin olmasindan xobar verir. Beloki
2010-cu ilds yasil ¢ay yarpaginin hor bir sentnerino diison satis qiymati toqribon
80 man. oldugu halda 2019-cu ilds bu rogom 143 man. togkil etmisdir. 2017-Ci
ilin idxal mohsullarinin statistikasina goroe Azorbaycanda doyari 53 min ABS
dollar1 olan ¢ay mohsulu idxal edilmisdir. Goriindiiyli kimi tolobat vo yiiksok
rentabellik gostoricilorine malik sahonin inkisaf etdirilmasinin prioritetlori
yiiksokdir.

Tadqgiqat noticasindo miioyyon edilmisdir ki, bozi ¢ay plantasiyalarinda
suvarma problemi vardir. Masalon, Tuado ¢ay plantasiyasinin cay kollar
suvartlmir vo domys soraitindo yetisdirilir. Belo orazilords ¢iloms iisulundan da
gonaotcil-damci iisulu ilo suvarmanin aparilmasi daha yiliksok somora vers bilor.
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Digor kond tosarriifat1 sahalori {igiin olduqgca faydali olan aqrar kreditlor 6z
sartlorino gors ¢ayeiliq ligiin bir o qadar do faydali deyil.Caye¢iliq {iciin yeni kredit
sortlori vo ya uzun miiddotli gilizost totbiq edilorso, cayeiliga sahibkarlari colb
etmoklo yeni arazilorin becarilmosine gotirib ¢ixara bilor.
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SOPHORA SPRENG., GENISTA BRONN. VO GALEGA BRONN.
TRIBASI NUMAYONDOLORININ MEYVOLORININ MUQAYISOLI
MORFOLOJI XARAKTERISTIKASI

Acar sozlar: meyva, paxla, bitki, morfoloji alamat, triba, cins, nov

Adston  bitkilorin - morfoloji  olamatlori  todqiq edilorkon  meyvalorin
oyranilmasina daha az digqat yetirilir. Meyvalarin morfoloji alamatlorinin 6yranilmasi
onlarin taksonomik cohatdon vacib olan toyinat agarlarinin tortib edilmasindo mithiim
elmi vo tocriibi ohamiyyat kosb edir. Bunlar1 nozoro alaraq biz Sophora Spreng.,
Genista Bronn. va Galega Bronn. tribalariin Abserona introduksiya olunmus bozi
niimayandoalorin meyvoalorinin morfoloji xiisusiyyatlorinin dyranilmasine vo onlarin
miiqayissali morfoloji xarakteristikalarin1 vermoys calismisiq.

.0.Caovizosa

CPABHUTEJIbHASI MOP®OJIOT'MYECKASI XAPAKTEPUCTUKA
IJ1I040B INPEJICTABUTEJIEU TPUB SOPHORA SPRENG., GENISTA
BRONN. 1 GALEGA BRONN.

Knroueswle cnosa: ninoo, 606, pacmenue, mopghonocuueckuii npusHax, mpuoa,
P00, 8uo

OOBIYHO TIpU  HK3YYeHUH MOP(OJOTHYECKHX OCOOCHHOCTEH pacTeHui
M3YYCHHUIO ITUIOAOB YIEJSIeTCS MeEHbIle BHUMaHus. M3ydeHune MOpQOJOrHIeCKUX
0COOCHHOCTEH TMJIOZOB HMMEET OOJIBIIOE HAYYHOE W MPAKTUYECKOe 3HAYCHUE MpU
COCTABJICHMH TAKCOHOMHYECKH BXKHBIX KITIOUCH JUIS UX ONPEACTICHUS. Y YUTHIBAS 3TO,
MBI TONBITAIUCH HM3YyYUTh MOP(OIOrHUecKue OCOOSHHOCTH IIOJIOB HEKOTOPBIX
npencraButeneii  TpubO Sophora Spreng., Genista Bronn. u Galega Bronn.,
HHTPOJYIIUPOBAHHBIX HAa ATIIEPOH, W JaTh WX CPaBHUTEILHO-MOP(OIOTHUCCKUE
XapaKTEPUCTUKH.
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COMPARATIVE MORPHOLOGICAL CHARACTERISTICS OF FRUITS OF
THE REPRESENTATIVES OF THE TRIBS SOPHORA SPRENG., GENISTA
BRONN. AND GALEGA BRONN.

Keywords: fruit, legume, plant, morphological character, tribe, genus, species

Usually, when studying the morphological characteristics of plants, less
attention is paid to the study of fruits. The study of the morphological characteristics of
fruits is of great scientific and practical importance in the compilation of taxonomically
important keys for their identification. Taking this into account, we tried to study the
morphological features of the fruits of some representatives of the tribes Sophora
Spreng., Genista Bronn. and Galega Bronn., introduced to Apsheron, and give their
comparative morphological characteristics.

Sophora Spreng., Genista Bronn. vo Galega Bronn. tribalar
kopanakgigaklilor fasilosinin asas tribalarindandirlar. Kopanokgigoklilor fosilasi
niimayandalarinin todqigatina dair aparilan islorde onlarin meyvalorinin
morfologiyasina bir o qodor do diqget gostorilmamisdir. Bu moqgsadlo  biz
fosiloya  daxil olan bozi niimayondslorin  meyvalorinin - morfoloji
xisusiyyotlorinin ~ dyronilmasine  vo  onlarin  migqayisali  morfoloji
xarakteristikalarini vermayo calismisiq.

Bu fosilonin  Sophora Spreng. - Sofora tribasinin niimayandslorinin
paxlalart forma etibarilo toshehvar: vo ya iki vo ya ii¢ qabirgali, yogunlagmis
qarin tikisli, lansetsokillidirlar [2; 3; 5; 7; 8; 9].

Abseronun quru subtropik iglimi soraitinda becarilon Sophora japonica
L.- yapon soforasinin meyvalorinin morfoloji xiisusiyyatlorinin dyronilmasine
dair apardigimiz todqiqatlar zamani miloyyon olunmusdur ki, bu ndviin
tosbehsokilli, agilmayan paxlalarmin sothi qabariq topacikli vo ¢ilpaqdir.
Meyvoyanlig: siralidir. Yapon soforasinin Abgeronda omalo gotirdiyi paxlalarin
uzunluglart 3 - 8 sm, eni iso 1 - 1,5 sm olur. Onlar avvalca yasilimtil - gonur,
yetisondo iso qurmuzimtil - yasil rongli olurlar. Paxlada 3 - 6 odod toxum
yerlosir. Toxumlar perikarpa birlogmir.

Maackia L. — maakiya cinsi niimayandslorinin paxlalari yasti, uzunsov,
yanlardan sixilmig, xotvari formada olub, uzunluglart 3,5- 5 (8) sm olur.
Ranglori tiind gahvayi, bazan yasilimtil ¢alarhidir. Paxla agilandir. Uzun miiddot
agacda qalir. Apardigimiz todgigatlar noticesindo miioyyan olunmusdur ki,
Maackia amurensis Rupr. — amur maakiyasi ndviiniin paxlalarinin uzunlugu 4-6
sm, eni 0,9-1,4 sm-o catir. Paxlalar ¢ilpaqdir, tiind gohvayi ranglidir. Paxlada 1-
5 toxum olur.
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Genista Bronn. - Genista tribast niimayandslorinin kaskin farglonan
alamotlori olan paxlaya malik deyillor [1; 2; 5; 7; 8; 9; 10].

Genista tribasina daxil olan Genistea L. - naz cinsinin meyvalari kigik,
yast1, goxtoxumlu, bazon 1-2 toxumlu paxladir. Naz cinsinin bazi seksiyalarinin
niimayondslorinin  paxlalart ti¢ gabirgali vo 1-4 mm uzunluqlu ¢ilpaq
buruncuglu vo aydin goériinmoyan qarin tikiglidir. Digor seksiyalarin
niimayandslorinin paxlalart zsif qalinlasmis qarin tikisli vo 1,0 mm uzunluglu
sallanmis buruncuqludur. Naz cinsino daxil olan bir nego niimayandanin
paxlalarinin morfologiyasi torafimizdon todqiq edilmisdir.

Naz cinsina daxil olan Genista aethnensis DC. - etnin nazimnin
meyvalorinin - morfoloji  slamatlorinin ~ dyronilmasine  dair  apardigimiz
todqgiqatlara gora bu paxlalar formaca ellipssoKilli, bir godar ayilmis, yanlardan
sixilmis, nisbaton gabariq taylidir. Onlar zaif qalinlagsmis qarin tikisli vo 1 mm
uzunluglu oyilmis buruncuqlu olurlar. Paxlalarin rongi sariya ¢alan agiq
gohvayi, bej rongli olur. Onlar gismon tiikciiklii, yetisondon sonra iss ¢ilpaq
olurlar. Bu noviin paxlarinin konsistensiyast quru, bark, galindir. Etnin nazinin
Abseron soraitindo amala gatirdiyi paxlalarin uzunlugu 1-1,2 sm, eni isos 0,5-0,6
sm olur. Onlar 1-3 toxumludur. Toxumlar perikarpa birlogmir.

Naz cinsinin diger niimayondasi olan Genista tinctoria L. - boyaq nazi
niimayondalorinds paxlalar dar uzunsov, yanlardan sixilmig formada olur.
Uzunluglar1 1,5-3 sm olub, 6-10 toxumludur.

Genista tribasina daxil olan Laburnum Medik. - qizili akasiya cinsinin
niimayondslorindo paxlalar xstvart uzunsov, yasti, yiingiil qanadli, toxumlar
yerlason hissalor gabariqdir. Laburnum anagyroides Medik. - anaqiroid yarpaqli
qizili akasiyanin meyvalorini morfoloji olamotlorinin  dyranilmosino  dair
apardigimiz todgigatlara asason geyd eds bilorik ki, bu ndviin paxlalar1 xotvari
formada, topadon iti uclu, toxum yerloson hissalords diyircokli olur. Bu
paxlalarda buruncuq qarin tikisi istigamatinds oyilmisdir. Onlar salximlara
toplanirlar. Anaqiroid yarpaqli qizili akasiyanin paxlalar1 sariya calan agiq
gohvayi, bej rongli olurlar. Bu paxlalar yuxari konarda firli, qisa ipokvari
tiikciiklorlo  ortliliidiir. Bu ndviin paxlalarinin  konsistensiyasit quru, qalin
divarlidir. Abseron soraitndo becorilon anaqiroid yarpaqli qizili akasiyanin
paxlalarinin uzunlugu 3-8 sm, eni isa 0,7-0,9 sm olur. Bu paxlalar 2-6 toxumlu,
iki tayla acilandir. Onlarda toxumlar perikarpa birlogmir.

Spartium L. — sarikol cinsinin yegano niimayondasi olan  Spartium
junceum L. - gubugsokilli sarikolun meyvalorinin  morfoloji xiisusiyyatlori
torafimizdon tadqiq edilmisdir. Cubugqsakilli sarikolun paxlalari forma etibarilo
tosbehsokilli, xotvari, yasti, ensiz olub, 1-4 mm uzunluqlu c¢ilpaq
buruncuqludur. Onlarin rongi tiind gohvayi, Sathi yapiriq, yumsagq tiikciikliidiir.
Bu ndviin paxlalarinda toxum yerlagon hissalor nisboton gabariqdir. Paxlalarin
konsistensiyas1 quru, bork divarhidir. Apardigimiz todqiqatlardan miioyyon
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olmusdur ki, Abseron soraitindo  g¢ubugsokilli sarikolun omalo gotirdiyi
paxlalarin uzunlugu 5-7 sm, eni isa 0,5-0,9 sm olur. Onlar goxtoxumlu,
dorzoventral agilandir. Bu paxlalarda toxumlar perikarpa birlogmir.

Galegae Bronn. - Qaleqa tribasi niimayoandslorinin paxlalar1 ovvalKi
tribalardan bir gadar fargli slamatlora malikdirlor[1; 2; 3; 4; 6; 9; 10].

Qalega tribasina daxil olan Colutea L. - saqqildaq cinsi
niimayondslorinin paxlalari ¢ox dekorativdir, Saqqildaq cinsinin paxlalar iri,
siskin, kagiz Kimi vo ya dorivar1 divarlidir. Sathi ¢ilpaq vo ya az-¢ox tiikciikli
olub, parlag vo ya yarimgoffaf olur. Adaton 3-8 sm uzunlug ve 2-3 sm ends
olurlar. Paxlalar ¢oxtoxumludur, agilmayan vo ya uc hissadon agilandir. Bu
cinsa daxil olan bir sira ndvlarin paxlalarinin morfologiyasi torafimizdon otrafli
todqiq edilmisdir.

Bu cinso daxil olan Colutea orientalis Mill. - sorq saqqildaglisinin
meyvalori formaca iri, gox siskin, qovuqecuqlu, “S” sokilli, ayilmis qarin tikisli
(esasda gabariq, topa hissada ¢okiik), dartilmis, itiuclu paxladir. Ranglari agiq
bozumtul, sarimtil-qonur lakali olur. Onlarin sothi hamar, ¢ilpaqdir. Bu paxlalar
nazik pardoli, yarimsoffaf, kagiz kimi vo ya dorivari divarlidir. Abseronun quru
subtropik iglimi soraitinds formalasan paxlalarin uzunlugu 4-8 sm, eni 1,7-2 sm
olur. Sarq saqqildaglisinin paxlalari uc hissadon gatlamaqla garin tikigindon
acilirlar. Onlar ¢oxtoxumludurlar (10-22), toxumlar perikarpa birlogmir.

Saqqildaq cinsinin digar niimayandasi olan Colutea komarovii Takht. -
Komarov saqqildaglisininda paxla saplaq tizarinds olub ¢ilpaqdir, uzunlugu 18-
22, eni 15 mm-o gadardir. Yetison zaman uc hissadon agilir.

Cinso daxil olan Colutea caucasica Boiss. Et Huet. - Qafgaz
saqqildaglisin paxlasi saplaq tizerindadir, uzunlugu 8-9 sm, eni 2-2,5 sm-dir.
Seyrok tiikliidiir, yuxarida qatlanmis ucludur.

Saqqildaq cinsino daxil olan Colutea cilicica Boiss. Et Ball. - kilikiya
saqqildaglist niimayandolorinin  do paxlalar1 saplaqlidir, siskin, soffaf,
coxtoxumludur. Uzunlugu 5-6 sm, eni 2-2,5 sm-o godordir. Cilpaq olub yuxari
qatlanmis ucludur. Yetison zaman agilmayandir.

Amorpha L. - amorfa cinsinin niimayandoslorinds paxlalari findigformali,
uzunsov, bazon oraq vo ya ayparasokilli, agilmayan, ¢ilpaq vo ya soffaf vozli
tiikciiklorlo ortiiliidiir. Meyvalori ¢ox vaxt 1 vo ya 2 toxumlu olub yaza godor
budaqda qalir. Cinso daxil olan Amorpha fruticosa L. - kolsokilli amorfanin
paxlalar1 torfimizdon todqiq edilmisdir. Aparilan todgigatlar noticasinda
miioyyon edilmisdir ki, bu noviin paxlalar1 findiq formali, uzunsov oyilmis,
oraq Vo ya aypara sakilli formada, kiirodon gabariq, topads genislonmis dayirmi,
toxminon 1mm uzunluglu itiuclu olurlar. Onlar 5-10 sm uzunluglu salximlara
toplanirlar. Bu noviin paxlalarmin rangi gohvoyi, qirmizimtil-gohvayi, Sathi six
vazli-ziyilciklidir. Paxlalar nazik gotranli divarlidir. Abseron soraitindo
kolsakilli amorfanin amals gatirdiyi paxlalarin uzunlugu 0,7-0,9 sm, eni iss 0,2
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sm olur. Kolgakilli amorfanin paxlalar1 toktoxumlu, agilmayandir.

Robinia L. - robiniya cinsinin niimayoandoalorinin paxlalar1 uzunsov-
Xotvari, yasti, yuxari hissadon itiuclu, daxilo burulma ilo agilan ikitayli,
coxtoxumlu olub, salximlarda toplanirlar. Bu cunsdon olan Robinia
pseudoacacia L. - yalangi akasiya robiniyasinin Abseron rayonunda omalo
gotirdiyi paxlalarinin morfologiyasi torofimizdon todqiq edilmisdir. Miiayyon
olunmusdur ki, forma etibarilo Xatvari, uzunsov, yasti, toxum olan hissado
azaciqqabariq, qarin tikisi boyunca ensiz qanadli, topadon kiit vo ya azaciq
oyilmis buruncugqlu olurlar. Ranglori qonur, qirmizimtil ¢alarli olur. Bu ndviin
paxlalariin sathi ¢ilpaq, meyvoyanligi quru, nazik divarhidir. Yalang1 akasiya
robiniyasinin paxlalart 10-20 sm uzunluqlu salximlara toplanirlar. Abseronda
becarilon yalangi akasiya robiniyasinin paxlalarinin uzunlugu 4-7 sm, eni iso 1-
1,2 sm-o catir. Onlar ¢oxtoxumlu (5-10), ikitayla agilandir. Bu paxlalarda
toxumlar perikarpa birlosmir.

Robiniya cinsinin disor niimayondssi olan Robinia luxurians (Dieck.)
Rydb. - mohtosom robiniyanin paxlalarinin  morfologiyasi tarafimizdan
oyranilorkon miioyyan edilmisdir ki, onlar xotvari, uzunsov formada, yasti,
toxumlar yerlason hissado bir gadar gabariq, topadon itiucludur. Onlarin rangi
gohvayi, sothi qisa, sort tiikciikliidiir. Bu paxlalarin meyvoyanligi quru, nazik
divarhidir. MGhtagsom robiniyanin Abseron saraitinds amala gatirdiyi meyvalarin
uzunlugu 4-8 sm, eni isa 1-1,5 sm olur. Méhtosom robiniyanin paxlalarinda 2-8
toxum olur, toxumlar perikarpa birlogmir. Bu noviin paxlalari iki tikis boyu
acilir.

Robinya cinsino daxil olan Robinia viscosa Vent. - yapisqanl
robiniyanin paxlalarinin da morfologiyasi torafimizdon otrafli todqiq edilmisdir.
Miiayyan olunmusdur ki, bu néviin paxlalar1 uzunsov xotvari olub, toxumlar
yerlasan hissada bir gador gabariq, uc hissadan kigik buruncugludur. Onlarin
ronglari qirmizimtil-gohvayi, sathi vozli, uzun sort tiikciikliidiir. Bu paxlalar 8
sm uzunluglu six salximlarda yerlogirlor. Abseron soraitindo omolo galon bu
paxlalarmn uzunlugu 4-8 sm, eni iso 1-1,3 sm olur. Yapigsqanli robiniyanin
paxlalarinda 2-8 toxum olur, toxumlar perikarpa birlogmir. Onlar iki tayla
acilirlar.

Halimodendron Fisch.ex DC. - ¢inqilkolu cinsinin yegana niimayandasi
olan Halimodendron halodendron (Pall.) Voss. - gimisii ¢inqgilkolunun
meyvolorinin biomorfoloji xiisusiyyatlori do torafimizdon todqiq edilmisdir.
Giimiisii ¢inqilkolunun meyvalori siskin, diizgiin olmayan oks yumurtavari,
armudvari, uzunsovdur, asasda daralmis vo doyirmi topado tikanlidir, divarlari
mohkom dorivart layli, ¢okok tikislidir. armudsokilli, uzunsov, ¢okiik tikisli
paxladir. Ronglori sarimtil-qonur (qirmizimtil ¢alarli), sothi ¢ilpaq, azaciq qurigh
olur. Paxlalarin divarlart qalin dorivaridir. Bu paxlalar 1,5-2 sm-lik saplaglar
tizorindo olurlar. Abseron soraitinds formalasan paxlalarin uzunlugu 1,3-2,3 sm,
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eni 0,7-1,5 sm olur. Giimisii ¢inqilkolunun paxlalari yetigon zaman yuxari
tikislo, iki tayla agilir. Paxlalar ¢cox toxumludur, toxumlar perikarpa birlosmir.

Wisteria Nutt. — visteriya cinsinin niimayandalorinin paxlalari yasti,
uzunsov olur. Bozi niimayondalords six moxmori tiikciiklii, bazilorinds isa
ovvealca tiikciliklii, yetisondon sonra ¢ilpaq olur. Paxlalar burularaq agilir.
Toxumlar tokiildiikdon sonra da uzun miiddst bitki tizorinds qalir. Adston 1-3,
bozi niimayandalords iss 6-7 toxumludurlar. Ranglari ndvden asili olaraq boz —
sarimtil, sarimtil-goahvayi, yasilimtil-qohvayi olur. Wisteria floribunda (Wild.)
D.C. - yapon visteriyasi noviiniin paxlalart gohvayi rongli, six moXxmari
tikctiklii olub, uzunlugu 8-10 sm olur. Wisteria frutescens (L.) Poir. - amerika
visteriyasinin iso paxlalart daha qisadir 5-10 sm uzunlugda olub, ilk vaxtlar
yasilimtil-gahvoyi rongli, tiikciiklii olur. Yetisondon sonra parlag gshvayi
rangdo, ¢ilpaq va hamar olur.

Wisteria chinensis D.C. — ¢in visteriyasi ndviiniin paxlalarinin morfoloji
olamoatlori torafimizdon todqiq edilmisdir. Miiayyon edilmisdir ki, bu ndviin
paxlalarinin tizori six maxmari tiikkciiklidiir. Uzunlugu 10-15 sm, eni 1,5-2 sm
olan boz - sarimtil, gohvayi rongli paxlalar 1-3 toxumlu olur.

Apardigimiz  todgigatlardan  oldo olunan vo mdvcud odobiyyat
materiallarindan istifado etmoklo todqiq etdiyimiz = niimayandslorin ndév
monsubiyyatindon asili olaraq onlarin meyvalarinin morfoloji slamatlorinin
primitivlik va ixtisaslagma istiqamatlori barods asagidakilart sdylomok olar:

Meyva polimerdir — meyvo monomerdir. Tadqiq etdiyimiz novlarinin
hamisinin meyvalori monomerdir.

1. Paxla kasacigsizdir — paxla kasaciqlidir. Todqiq etdiyimiz novlarin

hamisinda paxlalar kasaciglidir.

2. Paxla saplagsizdir — paxla saplaqlhidir. Todqiq etdiyimiz novlarin
hamisinda paxla saplaglidir.

3. Paxla c¢oxtoxumludur — paxla aztoxumludur — birtoxumludur.
Todqiq etdiyimiz ndvlor igarisinds hom ¢oxtoxumlu, ham do
aztoxumlu niimayondoslor var. Bozi hallarda paxlada comi 1 toxum
olur.

4. Paxla ventral acgilir — dorzoventral agilir (maakiya, sarikol, naz,
robiniya, saqqildaq, ¢inqilkolu, visteriya) — ac¢ilmir (sofora, amorfa)

5. Toxumlar perikarpa birlosmir — toxumlar perikarpa birlagir. Todqiq
etdiyimiz biitiin novlorin paxlalarinda toxumlar perikarpa birlogmir.

6. Paxla ikitaylidir (maakiya, sarikol, naz, qizili akasiya, robiniya,
cinqilkolu,visteriya) — tosbeh formalidir (yapon soforasi) — findiq
formalidir (amorfa)

Umumiyyatlo, okser ¢igokli bitkilorin tokco vegetativ organlarina goro
deyil, meyvo vo toxumlarina goro do forglondiklori nozoro alinarsa karpoloji
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tosnifatin darindon islonilmasinin na godar vacib oldugu bir daha aydinlagir.
Meyvs Vo toxumlara gora bitkilorin toyin edilmosi karpoloji slamatlorin nov,
cins, triba, fosilo saviyyasina qalxmagini asanlasdirir.
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YAZI QAYDALARI

“Pedaqoji Universitetin Xoborlori” dovri elmi jurnalimin “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 gondorilir.
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2,0 sm, yuxaridan 2,5 sm, asagidan 2,2 sm olmalidir.

Baslhq ortada gara vo boyiik harflarlo yazilmalidir.

Mogalonin qurulusu asagidaki boliimlardon ibarat olmalidir: miosllifin adi, ata adi
Vo soyadi, is yeri, elmi doracasi Vo elmi adi, ti¢ dildo agar sozlor va xiilasa (100-
150 sozdon ibarat, 11 pt. ilo) adobiyyat siyahisi. Hor ti¢ dildo yazilmig xiilasalor
bir-birinin eyni olmali vo mogalonin mezmununa uygun olmalidir.

Mogalalorda verilon sokil, rasm, grafik va cadvallor diizgiin, aydin vo motn
igarisinda olmali, onlara aid olan yazilar altinda yazilmalidir.

Istinadlar motn igorisindo kvadrat métorizodo gostorilmoklo mogalonin sonunda
olifba ardicilligt ilo nomralonmalidir. Masalon: [1, s.8].

Odobiyyat siyahisinda verilon haor bir istinad hagqinda molumat tam vo dagiq
olmalidir. Istinad olunan monbonin bibliografik tosviri onun ndviinden
(monografiya, darslik, elmi magalo va s.) asili olaraq verilmolidir. Simpozium,
konfrans materiallarina va ya tezislorina istinad edilorkan mogals va ya tezisin adi
gostarimoalidir.

Mogalalarin hacmi: 5-12 sohifo.

Moagalalor 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. lg¢lin miiallif soxsan
moasuliyyat dasiyir.

Jurnalda darc olunmayan magalalor geri qaytarilmur.
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“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: 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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