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BiR SiNiF MEYL EDON ARQUMENTLI QEYRI-LOKAL
HIiPERBOLIK SORHOD MOSOLOSINO QOSMA MOSOLO ANLAYISI

DOI: 10.30546/2520-2049.72.2.2024.202

Agar sozlar: sorhad moasalasi, qeyri-lokal, xatti, hiperbolik, moasalonin
operatoru, izomorfizm, gosma masala, gosma operator

Isdo ikinci tortib meyl edon arqumentli xotti hiperbolik tonliklor sistemino
geyri-lokal sorhod sortlori daxilinde baxilmigdir. Masalonin verilonlori {izorino
goyulmus bozi sortlor daxilindo fozalar arasinda izomorfizm anlayisindan istifado
edorok verilmis masoloys qosma mosals anlayisi daxil edilmisdir. Qosma masale 6z
soklina gora inteqro-cobri tanliklor sistemi kimi alinmusdir.

C.C.Axvies, D.IIl. Axmeooe

MOHSITUE COMPSI)KEHHOM 3AJAYM JUISI OJHOI'O KJIACCA
JIMHEMHOM HEJIOKAJIbHOM T'MIEPBOJIMYECKOMN
3AJIAYH C OTKJIOHAIOIMMUMUCS APTYMEHTAMUA

Knwuesvie  cnoea:  xpaesas  3adaua, HeIOKaNbHAA, JIUHelnas,
eunepoonuyeckas, onepamop  3a0aui,  UOMOPQPU3M,  CONPSIICEHHAs  3a0aua,
CONPANCEHHBII ONePamop

B pabore nuueiiHas rumepOoiMyecKas CHCTEMa BTOPOTO IOPAOKA C
OTKJIOHSIOIIMMUCS apryMEHTaMH pacCMOTpPEHa MPH JIMHEWHBIX HETOKAJIBHBIX KPaeBBIX
ycnoBusiX. 1Ipy HEKOTOPBIX YCIOBHSX HAKJIAAbIBAEMBIX HA JaHHBIEC 33J1a4d MCIIOIb3Ys
MOHATHE HW30MOpU3Ma MEXIy IMPOCTPAHCTBAMH BBEACHO TIOHATHE COMPSIKEHHOMN
3agaun. Ilo BuOy compspbkeHHas 3ajada MOJIydeHa Kak HMHTEerpo-ajredpandeckast
cucrema.



S.S.Haxiyev, F.§.Ohmadov

S.S.Akhiev, F.Sh.Akhmedov

THE CONCEPT OF ADJOINT PROBLEM FOR THE NONLOCAL
HYPERBOLIC PROBLEM WITH DEVIATING ARGUMENTS

Keywords: boundary-value problem, nonlocal, linear, hyperbolic, operator of
problem, isomorphism, adjoint problem, adjoint operator

In the paper linear second-order hyperbolic system with deviating arguments
has been considered under linear nonlocal boundary conditions. Under some
restrictions on the data of the problem using the concept of isomorphism between
spaces there has been gotten the concept of adjoint problem. With respect of view of
the adjoint problem is looked like integro-algebraic system.

‘ 1. Moasalonin qoyulusu
Isds ikinci tortib meyl edon arqumentli

Vl,lz)(t, X) = Zp (t,x) + 2(t, x) Ao (t, x) + 2z, (t, x)A.(t, x) +
+2z:(t,x)A,(t,x) + z,(hy(t,x), x)B,(t,x) + z; t, hy(t, x))Bz (t,x) =

:gg(t,X),
(t,X) ED=T XX, T = [to,tl], X = [XO,xl], (1)

hiperbolik tonliklar sistemina

m

Vi0z)(0) = Z[zt t,¢))a;i(®) +z(6,3)Bi(O] = g2(0), teT, (2)
j=1
VO,IZ)(X) = Zx(O, x) = gl(x)' x € X! (3)

Vo,0z = 2z(0,0) = go. 4)

geyri-lokal sorhad sartlori daxilinds baxilmisdir [1 — 5].

Burada: A, (t,x),A,(t,x),A,(t,x), B;(t, x), B5(t, x) —verilmis n X n -
ol¢iilii matrislordir, belo ki, Ay € Ly, nxn (D), yoni elementlori L, (D)-dandir,
1<p<o;elo a; € Ly(T), a, € L,(X), by € L,(T), b, € L,(X) funksiyalari
var ki, sanki bitin D — do [[A;(t, )] < a1 (t), A2t )| < ay(x),
|B1(t, x)|| < by (t), ||B5(t, x)|| < by(x); hy(t,x) vo hy(t,x) — D -do 6Slgiilon
verilmis funksiyalardir vo sanki biitiin D-do hy(t,x) € T vo hy(¢,x) € X; a;(t)
Vo ,Bj(t), j=1,...,m, T —do verilmis n X n -6l¢iili matrislordir, belo ki,

aj € Lm,nxn(T) Vo ﬁj € Lp,nxn(T); 93 (t' x), gz(t)' gl(x)r 9o — verilmig sotir
10



BIR SINIF MEYL EDON ARQUMENTLI QEYRI-LOKAL ...

n —vektorlardir, belo ki, g3 € Ly, ,(D), g € Ly,(T), g1 € Ly n(X); L,(D),
L,(T), L,(X) uygun olaraq D -do, T -do X -do p - integrallanan funksiyalar
fozasidir; Ly (D), Lpn(T), Lypn(X) vo Lp,nxn(D)' Lp,nxn(T)' Lp,nxn(X)
elementlori uygun olaraq L,(D), L,(T), L,(X)-don olan n —olgiilii sotir
vektorlar fozast vo n Xn -0lgilii matrislor fozasidir: GeX, j=1..,m,
verilmis noqtolordir.

Baxilan (1)-(4) tipli geyri-lokal xotti hiperbolik sorhod masalasine
miixtalif totbiqi iglords [6 — 9] vo, masalon, [1 — 5; 10] islorindo rast galmak
olur. Bu sarhad masalasinin halli olan n —6l¢iilii z(t, x) vektor-funksiyasini
Wpn(D) S.LSobolev fozasindan, yani 6zlori vo Sobolev monada timumilogmis
Zt,Zy VO Zpy toromolori Ly,(D) -don olan  z(t,x) vektor-funksiyalari
fazasindan forz edocoyik [11]. Dogrudan da (1)-(4) mosoalasinin verilonlori
lizorino qoyulan sortlor daxilindo Vy 4,V 0,Vo,1,Vo0 operatorlart W, (D)
fozasindan uygun olaraq Ly, (D), Ly n(T), Ly n(X), R™ fozalarima tosir edirlor.

Sorhad moasalasini V = (Vo,o,VLo' V0,1,V1,1) operatoru vasitasilo bir
operator tonlik soklinds yazmaq olar:

Vz=g, z€W,,D) (5)

burada g = (go, 91 (%), g2(1), g3(t, x)) dordlityii ;5 (D) = R™ X Ly, 5 (X) X
Lypn(T) X L, n (D) fozasmin elementidir.

2. Xotti mohdud funksionallarin iimumi sokli
Qeyd edok Ki, Nz = (z(tg,x0), Zx(to, X), Z: (t, Xo), Zt (t, X)) Operatoru
Wy n(D) fozasindan (2, ,(D) fozasma izomorf qaydada tosir edir [1 —5; 10].
Dogrudan da bu operator hor bir z € W, ,(D) vektor funksiyasma ,,,(D)
fozasinin yegano ¢ = (g, ¢1(x), (1), p3(t,x)) dordliyiinii garst qoyur.
Eloca do, bu operatora géro hor bir ¢ € 2,,,,(D) dordliiyii yegano z € W, ,(D)
vektor-funksiyasina uygun olur:

2(t,x) = (N"'9) (6, ) = o + f 01 (0)dT +

Xo

+ i 02 @dr+ [ [T ¢z, O)drdg, (6)

burada z(t, x) iciin Z(to, X0) = @0, Zx(to, x) = @1(x), z:(t, x9) =
= @,(t), Ztx(t, x) = @3(t,x). Bu geyd olunanlara osason deys bilorik ki,
Wy n (D) fozasinda tayin olunmus har bir xotti mohdud f(z) funksionali yegano

11
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A= (Ao, A1,42,43) € 0q (D) = R™ X Lqn(X) X Lgn(T) X Ly (D)  dordlityii
la

£(2) = gl + f 01 COX, () dx +
X

- fT PO + | fD 036, )25 (6, ¥)decdx o

soklindo gostarils bilor. Burada
®o = z(to, Xo), P1(x) = zx(to, x),

P2(t) = z:(t, x0),  @3(t,x) = 2 (8, %),

11
—+-=1,
P q

(' )'1isarasi transponirs omoliyyatidir.

Axirinc1 (7) ifadesina osason 2, ,(D) fozasma W), (D)-yo qosma foza
deya bilorik: 2, ,(D) = Wy, (D). Homin (7) ifadosini {2, ,(D) fozasinda toyin
olunmus xotti mohdud funksionallarin imumi sokli kimi do qabul etmok olar.
Bu monada (2, ,(D) fozasina hom do £2,,,,(D) fozasina qosma foza kimi baxa
bilorik: 24, (D) = 025 (D).

3. Qosma operator v qosma masald
Baxilan (1)-(4) mesolasinin V = (Vo , Vi 0, Vo1, V1) Operatoru W, (D)
fozasinda toyin olunub vo £2,,,, (D) fozasina tosir edir. Odur ki, V operatorunun
9 = (90,91, 92, 93) € 2,,(D) dgiymatlori ¢oxlugunda toyin olunmus xotti
mohdud f funksionali A = (4, 44,4;,43) € 24 ,(D) dordliiyii ilo tomsil
olunur:

F2) = Wog)th + | (VoadXa(ddx + [ (Vom0 +

+—J];(D&Jz)(t,x)lg(t,x)dtdx. (8)

Bu (8) ifadosi hom do W, ,(D) fozasinda, daha dogiq, izomorfluga géra

z(t,x) — In @g = z(to, x0), P1(x) = zx(to,X), P2(t) = z(t,X0), P3(t,x) =
Zy(t, x) elementlorindon togkil olunmus ¢ = (@g, @1, P2, @3) dordliklorinin

12
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Qp (D) fozasinda toyin olunmus xotti mohdud funksionaldir. Yoni (8) ifadosini
miloyyon ¢evirmolordon sonra asagidaki soklo gotirmok olar

fVz) = (Po(Wo,oA’) + f (Po,1(<)(Wo,1l’)(Od< +

+ [ 2@ W02) O + [[ 93 (W12 (@ e, ©)
T D

harada ki, Wy o, Wy 1, Wi, Wy, operatorlart asagidaki sokildo toyin olunur
[2 — 5]:

m
Wyl = A5 + f Zﬁj(t) Ay (t)dt +ﬂ Ao(t, x) A5(t, x)dtdx,
T D
j=1

Wos2)@) = Q) + ) 065 = ) | B0 Byde +
j=1

" HDH(" — Ao (t, %) A3(t, x)dtdx +

t j Ay (6,26 O dt + j B, (6, OM(6 A, CEX,
T T

m

W) = ) @@ + [ 0 -7)

Jj=1 J

Bi()A(t)d t +

+ H 0(t —1)A(t, x) A5(t, x)dtdx + fAz (1, x)A5(t, x)dx +
D X

+ J B, (t,x)A5(t, x)dx, T€eT,
X
(M2 2)@ ) = Y 06 = DDA +
=1

13



S.S.Haxiyev, F.§.Ohmadov

¥ fT e(t—r>;9<<j — OB ONM L+

+A5(7, ) + ff 0(t —1)0(x — Ay(t, x) A5(t, x)dtdx +
D
+ f 0(t — 1) A1(t, HA5(t, OHdt +
T
+ [ 06 =) A0 @0+ [0 (@0 ~ ) B(E O e +
X T
+ [ 6000 - 9 B OBE O+ [ 0O W01) @ +

+ f f 05 (0, (Wi )@, Odedl, (1,0 €D. (10)

Burada, A’ transponiro olunmus Ag, 47((),A5(7),A5(7,{) siitun vektorlari
dordliiyliniin isarasidir, yoni A’ = (A’,/l’l (0),A5(1),A5(7, ¢ )) Vo 6(t) Hevisayd
funksiyasidir. Bu operatorlarin  (10) ifadslorina gors aydindir ki,
Wo,0, Wo 1, W1 o, Wy 1 operatorlarinin giymotlori n — 8l¢iilii siitun vektorlardur.

Bu gaydada toyin olunmus, yoni (10) ifadolori ilo verilon W =
(Wo,0,Wo,1, W19, Wy 1) oOperatoruna V  operatorunun qosma operatoru
deyacayik: W =V*, [1 —5; 12].

Buna uygun olaraq

Wo,0d' = Yo,
(Woa2)() =7i(D), (€KX,
Wi oA) (@) =y2(0), TET;
W112)@ ) =y:(5d) (©{€ED (11)
sistemind (1)-(4) mosalosino qosma masalo deyacoayik [1 — 5; 12]. Qeyd edok

ki, (10) ifadalarina asasan (11) mosalasi inteqro-cabri tonliklor sistemidir vo ona
qosma W operatoru (2, , (D) fozasinda tosir edir. Belo ki, ¥ = (¥o,¥1,¥2,¥3) €

14
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N,n,(D) hesab edocoyik, yoni y, € R", y1 € Lyn(X), v2 € Lgn(T), v3 €
Lq (D) sag toraflori har hans1 n — dlgiilii satir vektorlardir.

o
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In this work we consider some problems of the theory of differential equations
solutions of which could be found by application of the theory of limit Fredholm
equations in Bohr spaces of almost periodic functions. In the paper one considers the
analogs of some boundary problems and solve them by the theory of limit Fredholm
equations. Since differential equations are not solvable in the space of almost periodic
functions in general, we modify posing of the problems with the aim that the question
was solvable in Bohr space.

N.E.Allahyarova

FREDHOLM TIiPLI LIMIT INTEQRAL TONLIKLOR NOZORIYYOSININ
BOZi TOTBIiQLORI HAQQINDA

Acar sozlar: Integral tanliklor, Fredholm nazoriyyssi, sanki periodic
funksiyalar, Bor fazalari, sarhadd masalalari

Bu mogalods biz diferensial tonliklor nozariyyssinin bazi elo masslalarine
baxiriq ki, onlar1 Bor monada sanki periodik funksiyalar fozasinda limit inteqral
tonliklor nazariyyasinin kémayi ilo hall etmok miimkiin olsun. Magalads bazi sarhad
masalalorinin analoglarina baxilir vo onlar limit integral tonliklor nazariyyasinin
komoayi ilo hall olunur. Umumiyyatls, diferensial tonliklorin sanki periodic funksiyalar
fozasinda halli olmaya bildiyindan biz masslonin qoyulusunu elo doyisirik ki, onu Bor
fozasinda hall etmok miimkiin olsun.
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H.E.Annaxaposa

O HEKOTOPBIX IPUJIOKEHUAX TEOPUU ITPEJIEJBHBIX
HUHTEI'PAJIBHBIX YPABHEHHUU ®PEATIOJIBMOBCKOI'O TUIIA

Knioueswie cnoga: Unmezpanvhuvle ypasnenus, meopus Ppeozonvma, noumu-
nepuoouyeckue Qyukyuu, npocmparcmea bopa, epanuunvie 3a0auu

B Hacrosmeit pabore MBI paccMaTpuBaeM ~ HEKOTOpPHIE  MPOOIEMBI
muddepeHInanbHbIX  YPABHEHUH, PELICHUS KOTOPBIX MOIYT OBITh IOJIy4€HBI
MNPUMCHCHUCM TCOPUU MNPCACIIbHBIX HWHTCTPaJIbHBIX ypaBHCHI/Iﬁ B IIPOCTPAHCTBAX
moutu mnepuoAmdeckux ¢GyHKIWA bopa. PaccMarpuBaroTcs aHamoOrH HEKOTOPBIX
IPAaHUYHBIX 33734 U PEIIAIOTCS MPU MOMOLIM NPEeAEIbHBIX MHTETPAJIbHBIX YPaBHEHUN
Openronema. Tak kak, BooOmEe ToBOps, auddepeHIMaTbHbIe ypaBHEHHS HE
pa3peiMMbl B TIPOCTPAHCTBE TOYTH — MEPUOJAMYCCKUX (YHKIIMMA, MBI TaK W3MEHSAEM
MIOCTAaHOBKY 3aJla4ll TakuM o0pa3oM, dYTOOBl €€ MOXKHO ObIIO0 OBl pemars B
npoctpaHcTBe bopa.

1. Introduction

There are many applications of the theory of integral equations of
Fredholm type. In the literature applications of Fredholm theory to the
questions of boundary problems of ordinary differential or equations with
partial derivatives are best known. In this work we consider some problems of
the theory of differential equations solutions of which could be found by
application of the theory of limit Fredholm equations in Bohr spaces of almost
periodic functions [3-6]. In the paper we consider the analogs of two boundary
problems and solve them using the theory of limit Fredholm equations.

Since differential equations are not solvable in the space of almost
periodic functions in general, we modify posing of the problems with the aim
that the question was solvable in Bohr space. We state the equivalent variant of
boundary problems in the space of almost periodic functions. The method of
solution is based on the construction of the analog of Green function
corresponding to the boundary problem and leading it to the solution of limit
integral equations of Fredholm type.

Consider at first the boundary problem for ordinary differential
equations of second order [2]. Let the functions p and g be real functions
defined in the interval [0, 1]. Define linear operator as below:

L(u) = Dy(pDyu) + qu,

where D, = ;—x. Let we are given with boundary problem:

L(u) + Au =0, 1)
17
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with boundary conditions:
au(0) + bu'(0) =0,
cu(l) +du’'(1) = 0. (2)
Considering the conditions (2), we suppose that the real numbers a, b, c, d
satisfy the additional conditions

a’?+b%?#0,c*+d? #0.
We suppose also that

p € C'[0,1], p+0,

q € C[0,1]. 3)
Suppose that the number A = 0 is not an eigenvalue for the operator L(u). The
problem is consisted in finding of all solutions u of the boundary problem (1)-
(3), being not equally zero. In the theory of differential equations, some
classical solutions of the considered problem are known. Let us briefly consider
some results of this theory. It is interesting for us the method of investigation of
this problem using integral equations. This method based on the construction of
Green function corresponding to the given equation.

Consider the solution of the problem (1)-(3) by the method of Fredholm
theory of 11 kind, briefly. In the condition on non-existence of eigenvalue 0 for
the equation, the following lemma is true.

Lemma 1. For every pair of functions u and v belonging to the class
C" ([0, 1]) we have

uL(v) — vL(u) = Dy(p(uwv’ — vu")).

Proof of this lemma is given in [6, p. 163].

As a consequence [6, p. 164], we obtain that if for the functions u and v
satisfying the conditions of Lemma 1 we have the equality

L(u) =L(v) =0,
then
p(uv’' —u'v) =C # 0,

Lemma 2. There exist functions u and v belonging to the class
C"([0,1]) for which L(u) =L(v) =0 and au(0)+ bu'(0) =0, cu(l) +
bu'(1) = 0; these functions have such arbitrary multipliers that after their
suitable choose the equality p(uv’ — u'v) = 1 will be satisfied.

Proof of this lemma is given in [6, p. 165].

Consider briefly the method of construction of Green function.

Theorem 1. Let y € [0,1] be any point. For every boundary problem
(2)-(3) there is only a unique function K (x, y) of x satisfying the conditions:

1) The function K (x, y) is continuous in [0, 1] as a function of x;

18
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2) In every of sub-segments [0, y] and [y, 1] K(x,y) € €" and
L(K(x,y)) = 0;
3) aK(0,y) + bDy(K(0,y))=0, cK(1,y) + dDx(K(1,¥))=0;

4) Dy(K(x,y = 0)) = Dx(K(x,y +0)) = .

Proof of this statement is given in the literature (see [6, p. 166]).
From Lemma 2, it follows an existence of a pair of functions u and v
belonging to the class C"' ([0, 1]) satisfying Lemma 2. Let’s denote

_(vQu(x),0<x<y
Kxy) = {u(y)v(x),y <x<1
This function is symmetric and is called to be Green function of considered
boundary problem. The fundamental theorem proved by Hilbert states:
Theorem 2. The boundary problem (1)-(3) is equivalent to the
following homogeneous Fredholm equation

w(x) = A f u(y) Ko, y)dy.

0
The proof of the theorem is given in [6, p.171-172].
In [7, p. 251] analogical method of a construction of Green function
used for equations of fourth order.
There are multidimensional problems which are also solved by using of
a construction of multivariate Green function. For simplicity, we consider the
case of three dimensions. Let us consider the equation

2a
Dyyu + Dyyu + Dju + 7Dxu =0(0<2a<1),x>0.

Boundary problem demands that the solution of this equation must vanish on
some surface (on the boundary of the domain). For the solution of this equation
is developed the method of potentials. In some boundary problems for this
equation it arises the question on defining of densities. This question leads to
the solution of the Fredholm integral equation of the type:

p(s,t) =1 J j K(x,y,s,t)p(x,y)dxdy,
G

with symmetric kernel.

In the case of limit integral equations, the question on applications of
the theory is complica-ted due to properties of almost periodic functions. We
will modify posing of the problem. Consider at first one-dimensional case.
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2. On boundary problem in Bohr space of almost periodic functions

As it was noted in [2], differential equations are not solvable in the
space of almost periodic functions, in general. By this reason, we modify
posing of the problem in Bohr spaces. Consider at first the boundary problem
(1)-(3). Using reasoning of the work [4], we shall state the equivalent variant of
boundary problem in the space of almost periodic functions. For that, we need
in consideration of ordinary integral equation in the segment [0, 1].

Construction of Green function corresponding to the boundary problem
(1)-(3) is carried out by finding of two linearly independent solution of
boundary problem, in [6]. Let us suppose that the Green function K(x,y) is
constructed. Then the general solution of the problem can be found by solving
of the equation

u(x) = A j u(y) Ko, y)dy. @

0
The solution defined in the segment [0, 1].
This solution produces a family of almost periodic functions as follows.
Suppose that the function K(x,y) belongs to the Lebesgue class L, ([0, 1] X
[0, 1]). Take the Fourier series of the functlon K(x,y)

K(x Y)"’ z z 2nl(nx+my).

n=—0o0 m=-—0o

Now construction of almost periodic kernel can be performed by substituting of
the variables x and y by the quantity ty with irrational number y. In
correspondence with the results of the work [4], substitute the equation (4) by
limit integral equation

1 T
u(x) = Aim 7 | K G fsyDultsyDds. )

Since the function u({sy}) is an almost periodic, then the difference

%fOTK(x, {syDu({syPds — u(x)

is small uniformly with respect to x = {ty}, as T — oo. Substituting x by {ty}
({*} means the fractional part), we can find the sequence of values of t, being
equalto Ty, T,,..., T,, = o such that
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{T,,y} — 0. Then, in consent with boundary conditions (2), we have:
lim u({T,y}) = 0.
n—->oo

The analogical relation we can write for the second boundary conditions, but
with different sequen-ce of values T';, T',, ..., for which {T",;y} - 1:

lim u({T',y}) = 0.
n—oo

So, we can formulate the boundary problem in the space of Bohr almost
periodic functions with boundary conditions:

Tlll_ﬁlo (au({T,y}) + byu'({T¥})) = 0,
lim (au({T"wy}) + by ({T", ¥})) = 0, )
and solve it by the help of Green’s function.
Since D, (u({ty})) = Dx(WD,(ty) = yDr(w), then  Dy(pDr(w)) =
¥ Dy (pDy (). So,

0 = y2(L(w) + Auw) = y?D,(pD,(w)) + qy?u + y*Au.

Now we formulate the boundary problem as follows:
D:(pD:(w)) +¥*(g + Du =0 (6)

with boundary conditions (5).

Theorem 3. Let y be an irrational number and the sequences (T3,), (T',)
are defined as above. Then the solution of the equation (6) with boundary
conditions (5) can be found as a solution of limit integral equation (*) above.

Proof. Consider at first the ordinary problem (4). As it was shown in [6,
p.173] the set of eigenvalues of problem is an enumerable set. Every eigenvalue
has a rank being equal to 1. In consent with the theorem VI of [6, p.174] the
solution of the equation (4) is possible represent as follows

u(x) = Xy Chy (x);
moreover, the series is convergent uniformly and absolutely.

In consent with general case in [4], substituting x = {yt},t € R, we get
almost periodic function

v(®) = ) Gy (e ™

v
where the series converges uniformly and absolutely. We state that the function
v(t) is a solution of boundary problem (6) with boundary conditions (5).
Recalling that
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L(uw) = Dx(pDyu) + qu,
we may write

De(pDev) = DYDY ) C', ({1t) = V2 DePDe() Lemiyey

v

Since the function u(x) is a solution of the equation
L(u) + Au =0,

then we have

D (pD;(v)) +v2qv + Ay?v = y?(Dy(pDx (W) + qu + M) |x=gyr) =
= VZ(L(u) + Au)|x={yt} =0
for all real t. So, the obtained function v(t) is a solution of the equation (6).
Prove that the boundary conditions (5) are also satisfied. Since

lim ((T"uy}) = 1,
and the series (7), having continuous members, converges uniformly, then the

equalities (6) follow from (5), by passing to the limit. The theorem 3 is
completely proved.

3. Boundary problem in Bohr space of bivariate almost periodic functions

Consider now boundary problems in two dimensional spaces. In the
work [7] it was considered the equation

2a
uxx+uyy+uzz+7ux=0,0<2a<1,x>0. (8)

In that work it was constructed the theory of potentials. For applications
to boundary problems, was got the integral equation of Fredholm type. Using
this method, we as above, will introduce the boundary problem in Bohr space of
almost periodic functions and will solve it using the theory of limit integral
equations.

Let us consider in brief the method of the work [7]. Let T be Lyapunov
surface in the half space x > 0 bounded by simple connected open domain X
on the plane x=0 and the surface T' . Denote by x = x(s,t),y = y(s,t),z =
z(s, t) the parametric equation of the surface and

() ED, P ={(5,t)[0<s<1,0<t< 1}

Denote by y the common boundary of domains X and I'. Suppose that:
1) Functions x = x(s,t),y = y(s,t),z = z(s,t) have continuous partial
derivatives which does not vanish simultaneously;
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2) when the points of ' tends to the y, then the surfaces intersect
under right angle.
Consider now boundary problem of Dirichlet. It is required to find in D
the solution of the equation (8), being continuous in D, and satisfying the
boundary conditions:

ulr = (s, t),(s,t) € P;u(0,y,z) = 1,(y,2), (y,2) € X, 9)
where ¢(s,t) and T1,(y,z) are given functions for which ¢(s,t)|, =
11(¥,2)|,. On X we take (y,z) = (s, 1).

The solution of this equation is searched as a potential, with unknown
density:

Wt 7,2) = j j 12(8,9) BE[q2(&,1m, 63 %, v, 2)]d6dS,
r

where BY[q.(¢,1m,¢;x,v,2z)] (v=1, 2 ) is a fundamental solution of the
equation (8). Using fact that for the satisfaction of the boundary condition it is
required the equality w,(x,y,z) = @,(s,t), (x,y,2z) € T, we arrive at the
integral equation for unknown density

(s, t) — 2 ff u,(0,9) K,(s,t,0,9)d0d9 = —2¢,(s,t), (10)
r
in which
KZ (S! t,0, 19) = Bg [qZ (E(e, 19)! 7’](9, 19)' g(@, 19)! X(S, t)' }’(S, t), Z(S' t))]

Using the method was applied above, we can formulate the analog of
Dirichlet boundary problem in Bohr spaces. We suffice with posing and scheme
of solution of the problem. For this we take some pair of real (irrational)
numbers (8, 1) independent over the field of rational numbers. We put (s,t) =
({pdé},{qa A}),(p,q) € R X R. To every continuous function f (s,t) from the

Lebesgue class L, (0, 1), we put in correspondence almost periodic function f
(pd, q A). The analog of integral equation (10) will be a limit integral equation

1T 1T
u(pé,q A) — 2lim —f lim —f w(p6,q A) K,(pé,q 4,65,91) dod9 =
Tooo T 0 Tooo T 0

= —2¢,(pd,q A). 11

Substituting found density into the equality
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1 (T 1 (7
wy(x,y,2) = lim - | lim f w2(pd,q 1) BY[q2(§, 1,6 x,y,2)]dOdY,
0 0

in which we must substitute x =x(s,t),y =y(s,t),z=12z(s,t), (s¢t)=
({pd},{q A}), we get the potential w,(x,y,z), with the same substitutions
which will be a solution of the equation

L ®
@A)

with boundary conditions (9), written out in the limit form

Uy + Uyy + Uy, 0

ulp = lim lim p({pm8}, {4nAD)
u(0,y,2) = lim limt, (X({pm, (402D, Y (PO}, (0nAD)

where (p,,) and (q,) are some sequence of real numbers tending to +co.

Note that in the work [7], it was proven that 2 is not an eigenvalue of the
equation (11). So, the unique solution of the equation (11) can be found by
using of resolvent of the limit integral equation, applying the theorem 3.2 of the
work [4].
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Tohsil comiyyatin moktobo sifarisidir. Inkisaf etmis comiyyst moktobo daha
yiiksak taloblor verir, yiiksok tohsil do comiyyatda elmi texniki toroggini tamin edir.
Riyaziyyat miiallimi comiyyotdo elmi-texniki toraqqginin asasini hazirlayan, sifarisini
hoyata kegiron asas qiivvolordondir. Ona goro do Riyaziyyat miiollimi hazirligi daim
tohsil ictimaiyystinin diggetindadir. Riyazi analiz miisllim hazirhgmm osas
fonnlarindandir. Magalodo Riyaziyyat miiollimi hazirh@inda vo bu iso Xidmat edon
Riyazi analiz fonninin tadrisinds talobalorin yaradiciliq gabiliyyatinin peso hazirliginin
inkisafina xidmat edon masalalars baxilir.

M.C./reabpaunos, C.b.Kepumosa
O NOAIOTOBKE YUUTEJISI MATEMATUKHA

Knwoueevle cnosa: mamemamuueckuil amanus, npocpamma OUCYUNIUH,
oughpepenyuan, meopema, AeKyus, NpaKmMuyecKoe 3amamue, Y4eOHas NPoSpaAMMa,
npumep

ﬂaHHaH CTaThA IIOCBJIIICHA IIOATOTOBKE YUUTEIA MAaTEMAaTUKH.
OO0pazoBaTenbHOE YUPESKIECHHE UrpaeT KIOYEeBYHO poiib B obOmecTBe. C pa3BuTHEM
o0IecTBa BO3pacTaroT U TpeOOBaHMS K IIKOJIE, a BBICIIEe 00pa3oBaHUE CIIOCOOCTBYET
Hay4YHO-TEXHUYECKOMY MpOrpeccy. YUuTelb MAaTeMAaTHKU SBJISETCS OJHHMM U3
OCHOBHBIX (DUTYpaHTOB, O00OECIEUMBAIOIMMX OSTOT Tporpecc. [losTomy moAroTOBKA
YUUTENI MaTeMaTUKWA BCerja MpHBIEKaeT BHHMMaHHe oOmiectBa. MartemaruyecKuit
AHAJIN3 ABJISICTCA OJHHUM M3 OCHOBHBIX NMPEAMETOB B IMOATOTOBKE YUUTCIIA MAaTEMATUKH.
B cratee paccMaTpuBaioTCS BONPOCH, CBS3aHHBIE C Pa3BUTHEM TBOPUYECKHX
CIOCOOHOCTEW CTYICHTOB B TIpoliecce OOydYeHHS MaTeMaTHYECKOMY aHallu3y M WX
npo(ecCuoHaTbHON TOJrOTOBKE.
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M.S.Jabrayilov, S.B.Karimova
PREPARATION OF MATHEMATICS TEACHER

Keywords: Mathematical analysis, curriculum, differential, theorem, lecture,
practical session, educational program, example

This article is dedicated to the preparation of mathematics teachers.
Educational institutions play a crucial role in society. As society develops, the demands
on schools increase, and higher education contributes to scientific and technological
progress. Mathematics teachers are among the key figures driving this progress.
Therefore, the preparation of mathematics teachers always attracts attention from
society. Mathematical analysis is one of the core subjects in the training of
mathematics teachers. The article discusses issues related to the development of
students' creative abilities in the process of learning mathematical analysis and their
professional preparation.

Olkodo tohsilin inkisafinda on osas qiivvo miiallim kadrlaridir. Miiallim
kadrlar1 hazirlayan ali moktoblords islahatlara ehtiyac varmi? Todris planlari,
fonn programlar1 miiasir tolobloro cavab verirmi?

Bu suallara cavab vermok iigiin tohsil ictimaiyyati tohsilin mogsadi,
mozmunu Vo metodikasini aragdirir, zamanin tolobino uygun tokmillosdirir vo
inkisaf etdirir. Tohsilin ayrilmaz balka do on vacib istigamati olan Riyaziyyat
tohsilinin - moagsadi, mozmunu Vo metodikas1 riyaziyyat¢1 alimlorin,
pedaqoglarin todgigat obyektidir. Tohsil comiyyatin moktoba sifarisidir. Inkisaf
etmis comiyyat tohsilo daha yiiksok taloblor verdiyi kimi yiiksok tohsilda
comiyyatin elmi-texniki soviyyasinin yiiksolisini tomin edir. Ayri-ayri fardlorlo
bagli istisnalar1 nazors almasaq tohsil sistemi miikommal olmayan 6lkado elmi-
texniki, elm tutumlu iqtisadiyyatin muasir diinya saviyyasinds toraqqisina nail
olmaq miimkiin deyil. Digar torofdon elm tutumlu iqtisadiyyatin zoif oldugu
Olkalords do tohsilds yiiksok gostaricilor alda edilmir. Ona gora do miitoxassis
hazirliginin optimal sistemini hazirlamaq iigiin ilk névbada tohsilin magsadi, bu
mogsada catmagi tomin edacok mMazmunu Vo mazmunun manimsanilmasi
formalar1 malum olmalidir [1].

Bu monada riyaziyyat miollimi hazirhigmin moagsadi, elmi-texniki
toragqinin talablorino cavab vermaklo timumi tahsilin magsadi ilo toyin olunur.
Bu mogsad sosial sifarislo uzlasmaqgla moktob islahatlarin1 nozords tutur.
Pedaqoji ali moktob moazunu moktab riyaziyyatinin qarsisinda duran vazifalori
bilmali va bir miiallim kimi onlar1 yerina yetirmayi bacarmalidir. Bu isa 0 vaxt
miimkiin olar ki, ali moktobds todris olunan Riyazi fonlor orta moktob
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riyaziyyati ilo {lizvii surotdo bagli olmaqla onlarin hoayati zorurotdon irali
galdiyini asaslandira bilsin.

Orta tahsilin moagsadinin tam hayata kegirilmasi va aldo olan naticalor
pedaqoji ali moktoblords ixtisas peso tohsilinin hansi saviyyads hoyata
kecirilmasinin  gostoricisidir. Pedaqoji ali moktob mozunlarinin  riyazi
hazirli@inin saviyyasi onlarin sagirdlarinin riyazi hazirli@in1 tomin edan asas
faktordur. Taninmis metodist Q.Freydental galocok miiallimin nazari cohotdon
riyazi hazirhi@ina 4 minimal tolob irali siirtir. O hesab edir ki, ali moktobdoki
tohsil ona muasir riyaziyyatin fundamental metodlarindan istifado etmoak,
muasir riyaziyyatin strukturunu basa diismok {i¢iin fundamental biliklor
qazanmag, riyaziyyatin tatbiqlorini basa diismak, riyazi tadqgigatlarin aparilmasi
hagqinda miiayyan tosovviirs malik olmaq imkan1 vermoalidir.

Riyaziyyat miollimi real hadisalorin riyazi modelin qurmaq iciin
kifayat edon elmi-pedaqoji hazirliga sahib olmalidir. Pedaqoji ali moktob
mozunu bir ¢ox fiziki, texniki, iqtisadi, masalolori abstrakt riyazi simvollarla
ifado etmoyi bacarmali, molum olan yaxud Oziiniin qurdugu riyazi modeli
todqiq etmok iigiin riyazi aparata malik olmalidir. Oyrondiyi nozori mosalolori
praktik mosoalolorin  hallinds totbiq edo bilmoalidir. Digor ali moktob
mozunlarindan forgli olarag pedaqoji ali moktob mozunlari ham do bu
keyfiyyatlori 6z sagirdlorina 6tiirmok, bu doyarlori sevdirmok bacarigina malik
olmalidirlar. Riyaziyyat miollimi hazirlayan ali moktob mozunlarinda
riyaziyyata dayaniqli maraq yaratmali, riyazi intiusiya torbiys etmoli, onlarda
todris etdiyi fonno motivasiya yarada bilmalidir.

Bu mogsadlo riyaziyyatin totbiqi, tarixi inkisafi ilo bagli faktlarla
riyaziyyatin  gozolliyini géstormoyi bacarmalidir. Biitiin bunlar noticodo
mozunun dorketmo qabiliyyatinin inkisafina, riyazi modoniyyatinin, elmi
diinyagoriistiniin, pedaqoji ustaliginin yaranmasmna vo inkisafina toSir
gostoracakdir. Riyaziyyat miisllimi hazirliginin todris planlarinda olan fonnlarin
oksariyyati mozunlarda geyd edilon soristolorin yaranmasina komok edir. Bu
saristalorin yaranmasinda digar riyazi fonlor kimi Riyazi analiz fonninin tizorina
do boyiik masuliyyat diisiir. Bu fannin tadrisi ilo bagli bazi magamlara diggst
yetirok.

Bir elm kimi formallagdigi dovrdo Riyazi analiz sonsuz kigilonlor
analizi adlandirilmisdir.  Oslinde  sonsuz  kigilanlor  vasitasilo  analiz
adlandirsaydilar daha doqiq olardi. Ciinki, riyazi analizin todqigati sonsuz
kigilonlarin analizi tizarinds qurulub. O, riyazi modeli arasdirilan fiziki prosesdo
yalniz naticoni deyil prosesin 6ziinii izlomoys imkan verir. Riyaziyyatin imumi
inkisafinda bu fonnin shamiyyatinin siibuta ehtiyact yoxdur. XVII asrin
ortalarinda sonsuz Kkigilonlor vasitesilo analiz insan zokasmin ¢ox yiiksok
golobasi hesab edilirdi. Diferensial hesabinin yaranmasi tobist elmlarino imkan
vermisdir ki, riyazi olaraq yalniz voziyyati deyil ham do horokati, proseslori
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riyazi tosvir etmok imkan1 olsun. Ona gora do XX asrin baglangicinda bir gox
taminmis alimlor riyazi analiz elementlorini orta moktob riyaziyyatina
gatirilmasini maslohat bilmislor. Ciinki galocok pesosindon asilt olmayaraq har
bir ali moktob mozununun elmi diinyagériisiine, timumitohsil madaniyyatina
yiyalonmasinds Riyazi analizin rolu ovozsizdir. Nozaro alaq ki, artiq riyazi
analiz elementlori orta moktobin riyaziyyat proqraminda 6z yerini tapib. Digor
torofdon ononovi olaraq riyazi analiz orta mokteb riyaziyyatinin digor
sahalarinin do elmi asaslarin1 miisyyan etmok funksiyasini yerina yetirir.

Ona goro do orta moktob sagirdlorine Riyazi analiizin elementlarini
oyrotmoli olan golocok miiollimlorin Riyazi analiz fonni {izro bilik va
bacariglarina diqgoet yetirilmosi pedaqoji ali moktoblorin asas voazifalorindan
biridir.

Pedaqoji tohsil alan taloboa golocok foaliyyatinin obyektini hartorofli
bilmalidir. Riyaziyyat miiallimlorinin peso hazirliginda elementar funksiyalar
onlarin kasilmazliyi, tors funksiyanin varligr vo kasilmozliyi mévzulart xiisusi
yer tutur. Bu anlayis vo faktlar {istlii, logarifmik, triqgonometrik vo tors
triqgonometrik funksiyalarin toyin edilmasinds, xassalorinin Gyranilmosinds
xiisusi ohamiyyat kasb edir. Bu fonnin riyaziyyat miiallimlori tiglin zoruri olan
anlayis vo faktlarinin yiiksok Saviyyado todrisi pedaqoji ali moktoblor tigiin
yerina yetirilmasi zaruri olan bir massladir. Dlbatta digar fonnlor kimi Riyazi
analizdo ali moktob pedaqogikasinin vo psixologiyasinin @imumi prinsiplorin
osaslanmalidir.

Riyaziyyat miiollimi hazirhigmin osas komponentlorindon olan bu fonn
uzun illordir tadris olundugundan onun tadrisi metodikasi ilo bagli ¢coxsayda
todqiqatlar aparilib, tévsiyalor verilib. Ona gora do zonnimca bu fonni tadris
edonlorin vozifosi yalniz yeni metodikalar yaratmaq yox, daha ¢ox olanlardan
hor bir mévzu ilo bagl ugurlu olan1 segmokdir.

Riyazi analizin obyekti: doyison komiyyatlor, birdoyisonli va
coxdayisanli funksiyalar, onlarin limiti, diferensiali, inteqrali vo s. fundamental
anlayislardir. Bu anlayiglar orta moktob riyaziyyatinda asasini toskil edir. Ona
gora do golocok miiallimlarin funksiyalar vo onlarin verilmosi haqqinda genis
vo mazmunlu tesovviirliiniin olmasina diqqet yetirmok lazimdir. Talobalor
Riyazi analizdon ilk darslordo funksiyanin torifi, verilmo isullar1 haqqinda
molumatlar alirlar. Sonraki darslords funksiyanin bagqa iisullarla verilmasi ilo
tanis olsalarda onlarin boylik oksoriyystinds funksiyanin verilmo isullar
dedikdo, ilk dorslorda esitdiklori analitik, grafik, codval va sozlarlo verilmasini
geyd edirlor. Halbuki orta moktob mozunlarindan forgli olarag onlar
funksiyalarin siralar, inteqrallar, diferensial tonliklor, soklindo habelo geyri-
askar sokildo verilmasi haqqinda kifayat godor molumatli olmalidirlar. Bu
vazifalorin hoyata kegmosinda riyazi analiz fonninin kifayst godor imkanlari
var.
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Pedaqoji ali moaktoblords riyaziyyatin istonilon saviyyads 6yradilmasinin
effektliyi sorhin hortorofli olmasidir. Bu tolobalordo yaradiciliq qabiliyyati
yaranmasina komok edor vo o movzuya miixtalif baxislar igarisindo on
moagsadouygunun segar. Bu iso bu giin zoruri olan bir masaloys riyaziyyat
miiolliminin yaradiciliq qabiliyyatinin inkisafina, metodiki hazirligina daha ¢ox
xidmat edor.

Orta moktobdo do ali moktobds do hor bir riyazi mossloys miixtalif
baxiglar, bir teoremi miixtolif tsullarla isbati Gyronsnlorin ¥ mévzunu
monimsamoasina daha ¢ox xidmot edir. Iki misali eyni iisulla hall etmokdansa bir
misali iki miixtalif disulla hall etmok daha somoralidir, daha Gyradicidir. Qeyd
edilonlor biitiin riyazi tohsilo aid olmaqla pedaqoji kadr hazirliginda daha
vacibdir. Ciinki, bu c¢ox ohatolilik tolobalora bir mosoloys miixtalif
istigamoatlorde  yanagsma bacariginin, mévcud olan yanasmalarda daha
somoaralisini se¢mok, bununla da yaradicilliq gabiliyyatini inkisaf etdirmok
imkan1 verar. Son illor yeni fonnlor meydana golmasi ilo olagodar todris
planlarinda bir sira fundamental fonnlorin o cimlodon Riyazi analizin auditoriya
saatlar1 azaldilir. Bu iso fonni todris edon miisllimlarin masaloloro miixtalif
rakurslardan  baxmaq imkanini  mohdudlasdirir.  Konspekt  soklindo
mithaziralorin talobalora ¢atdirilmast maslohat bilinir. Belo oldugda Riyazi
fonlor bir tam kurs kimi deyil ogerklor soklinds tolabalora ¢atdirilir. Miiallim
movzunu sorh  edorkon ancaq teoremi ifado etmok vo ishat etmoklo
kifayatlonmali olur. ©slinds iso miallimin teoremi ifado etdikdon sonra onun
sortlorini izah etmasi, isbatdan sonra iso golocok totbiglori haqqinda
istigamotlondirici malumatlar vermasi talobalora motivasiya yaradar.

Talabalordo miiayyan masalalarin halli ii¢iin uygun vardislor yaratmaq
mogsadilo toklif edirlor ki, nozari masalalors, teoremlorin isbatina nozoron
praktik maggalalora daha ¢ox yer verilsin. Olbatts, praktik maggalalarin fonnin
monimsanilmasinds rolunu azaltmaq olmaz. Texniki ali maktoblords balks do
bu tokliflo razilagsmagq olar.

Pedaqoji ali moktablordo iss miihaziro vo moasgololorin he¢ birinin
rolunu azaltmaq olmaz. Bizim magsadimiz fonni 6yratmoklo yanasi tolobalorin
tofokkiiriinii, mogsadyonlii diistinma gabiliyyatini inkisaf etdirmokdir. Bu isdo
teoremlorin isbati yalniz molum qaydalar1 totbiq etmoklo hesablama xarakterli
misallardan da ¢ox somara verir.

Olbatto xiisusi yanagsma tolob edon misallar, kontrmisallar talabalorin
fonno maraginin artmasina sobob ola bilar.

Riyazi analizin ssas anlayislarindan olan limit, térama, integrala aid
misallara kifayat godor vaxt ayirmaqla yanasi, limitin, tdromonin, inteqralin
toyin edilmadoyi hallara aid misallar da yaddan ¢ixmamalidir. Bu tip misallar
fonno hesablama xarakterli misallardan daha ¢ox maraq yaradlr va talobalarin
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yaradiciliq gabiliyyatinin inkisafina sabab olur. Bu tip misallarin sarbast is kimi
toklif edilmasi do ssmarali olur.

Moasgalo darslarinds talob say1 az oldugundan misllim miixtalif pedaqoji
metodlardan istifado etmoklo ds tolobalords maraq yarada bilor.

Miihazirs miisllimi fonn programimin talabalorini yerino yetirmok
moacburiyyatinds oldugundan darsin har doagigesindon samorali istifads
etmalidir. O har bir yeni anlayisi, teoremi elo ¢atdirmalidir ki, talobanin
diggatini calb eds bilsin. Bu moagsadlo kontrmisallar, daxil edilon anlayislar
sortlori bir-birina mazmunca yaxin lakin forgli teoremlori miiqayiso etmoklo nail
ola bilor. Tutaq ki, movzu tors funksiyanin varlligi haqqinda teoremdir: Forz

edok ki, y=f(x) funksiyas1 E-odadi ¢oxlugunda toyin olunub artandir
(azalandir), onda bu funksiyanin f(E)-do toyin olunmus artan (azalan)

birgiymotli f () tors funksiyasi var.
Miiollim teoremi isbat etdikdon sonra geyd etmolidir ki, teoremdo f(x)-

in monotonluq sartu kafidir, zoruri deyil. Sonra talobalorin diggstine monoton
olmayan vas torsi olan funksiya niimuna gostormoklo har bir toloboys Ssorbost
olaraq bels funksiyalar gostormayi tapsira bilor.

Coxdoyisonli funksiyalarin toromosi movzusunda basqa bir teoremo
digget yetiriok.

Teorem 1. Forz edok ki, u=f(xy,...X,) funksiyasi EcR"

coxlugunda toyin olunub, M, € E-ndqtesindo diferensiallandir. Onda bu
funksiyanin da M, ndqtesinds xiisusi téromolori 6f(g|\/|0)’ i=1,..n,var.
Xi
Miiallim teoremi isbat etdikdon sonra geyd edir ki, teoremin torsi dogru

deyil, yoni M —xtisusi toromasinin varhigi diferensiallanma tigiin zaruridir
OX

kafi deyil. Fakti niimayis etdirmok iigiin misal olarag f(X- y):\/ﬁ
funksiyasina baxilir. Gostorilir ki, bu funksiyanin O(0,0)ndqtesinds hor iki
xiisusi toromosi var. Lakin o O(0,0)ndqtesinds diferensiallanan deyil [7].
Novbati teorema digget edoak.
Teorem 2. Ogor u= f(x,,...x,) funksiyast My(x{,...x°) noqtosinin
miioyyan otrafinda koasilmoz xiisusi téromalari varsa, onda bu funksiya M,

noqtasinds diferensiallanandir [7].

Bu teoremdo ishat olunur va talabalars tapsiriq verilir ki, bu teoremlori
miiqayiso etsinlor. Teorem 2-do hansi oslave sortlor imkan verdi ki, xiisusi
toromoalorin varligindan diferensiallanma alinsin. Talobanin goldiyi naticoni
sorbast isloro baxis zamani yoxlaya bilor. Bu tip yanagmalar talobalarin fonna
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maragini artirir, tolobalorin miihazirs ilo bagh diisiincasini istigamatlondirir ham
do sorbast islorin yerino yetirilmasins stimul yaradir.

Gostardiyimiz bu hallardan riyazi analiz darslorinds az vaxt sarf etmoklo
sistematik istifado etmok miimkiindiir. Insan hoyatinda maraq inkisafin osas
horokatverici qiivvasidir. Tadris isindo do belodir. Toalobos moévzunu basa
diisdiikda, miioyyan masalalors totbig edib, notico aldigda onda mévzuya daha
¢ox maraq yaranir. Lakin maraq yaratmaq he¢ vohclo todris olunan fonnin
ciddiliyini azaltmaq hesabina olmamalidir. Bu timumilikdas tohsilin saviyyasinin
asagl diismoasino sabab ola bilor. Dogru deyirlor ki, ali moktob miiallimlori
yalniz todris etdiyi movzunu sorh etmoklo kifayatlonmomoali fonna maraq
yaratmaga nail olmalidir. Bu giin uzun illor ali moktobds dors dedikdon sonra
bizo dors deyon professorlar1 xatirlayanda daha yaxsi basa disiiriik ki, hansi
miiollimlorimiz bu marag1 yarada biliblor. Bozon belo fikirlor olur ki, ali
moktobds dars deyan miisllima verilon asas talob onun fannini yaxs1 bilmasidir.
Tocriibo gostorir ki, bu yalmiz zoruridir, kafi deyil. Miihaziranin doyori
dinloyicilorin basa diismok Soviyyasino uygun miioyyonlosir. ©gor miihazirs
auditoriya torofindon basa diisiilmiirso elmi doyorindon asili olmayaraq todris
tictin shamiyyat kasb etmir. Fonn miolliminin fonno aid biliyi kifayst godor
yiiksok olsa da auditoriyaya uygun metodikani diizgiin se¢a bilmayibss istadiyi
noticoni ala bilmoayacak. Notico almagq tigiin miisllimin elmi hazirhigi ilo yanasi
onun motivasiya yarada bilmasi mévzunu talobslorin basa diisdiiyli soviyyado
catdirmasi da mithtim shamiyyat kosb edir.

Tobii ki, digor fonlordo oldugu kimi Riyazi analizin todrisinds do dors
vasaitlorinin, todris planlarmin, xiisusilo fonn programlarinin mitkommolliyi do
vacib moasalalordendir.

Ali moktablords tohsilin toskili ilo bagli Boloniya prosesi yeni bir
morhalo kimi geyd edilir. Bu prosesin osas mogsadlorindon biri Avropada
miitoxXassis hazirligmin saviyyasini yiiksoltmok ticlin todris planlarinin, fonn
programlarinin elmi-texniki inkisafin toloblorina uygunlasdiriimasidir. Qoabul
olunmus sanadlor miiallim vo toloba mobilliyini tamin etmok mogsadilos tadris
planlarmin  vo fonn programlarinin tokmillogdirilmasi vo inteqrasiyasi
moagsadauygun hesab edilir. Olkomiz 2005-ci ildon bu prosess qosulub. Dlbatts
bizim ali moktablorimizin do diinya tohsil sistemins inteqrasiyasi ilo olagadar
miioyyon islor goriilir. Zonnimizcs, 6lke daxilindoki miisllim hazirligr ilo
mosgul olan ali moktablorimiz kadr hazirligim1 daha da yaxsilasdirmaq {igiin
hoyata kegirilon tadbirlorlo yanasi gqeyd edilonlors do diggst yetirss faydali olar.

Miiollim hazirligr ilo bagh tohsil programi (dovlot standarti) mozunun
AKTS sistemi tizro 240 kredit yerino yetirmok nazardo tutulur. Bunlardan 30
kredit timumi fonlor, 180 kredit ixtisas fonlori, 60 kredit Ali moktabin miiayyan
etdiyi fonlors, 30 kredit pedaqoji internatura iiclin ayrilib. Belaliklo, timumi
kreditlorin 25%-ni Ali moktob miioyyanlosdirir.
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Pedaqoji ali moktablorin bakalavr pillasinda tohsil programinda dors
saatllar1 tiniversitetlorin nazords tutdugu fonlors ayrilir.

Olkodo 10-dan artiq dévlet ali moktablorinds, onlarin filiallarinda
miollim kadrlar1 hazirlanir. Bunlardan bazilori do godim tarixo malik ali
moktoblor deyil.

Bu b6lmoays aid fonnlorin se¢ilmoasi, 0 fonlorin programlariin tortibi
homin ali moktablora tapsirilir. Bu ali moktoblorin hamisinda bu fonlarin
moagsadouygun segilocoyi Vo fonn programlarinin ayrilmis saatlarina uygun
ixtisas lizro miiollim hazirligina uygun olacagi, fonn programlarmin talob
olunan saviyyays uygunlugu digqsat yetirmoali masalalardandir.

Yaxsi olardi ki, miiollim hazirligimin todris planlart vo fonn proqramlari
ilo bagl islori koordinasiya etmok iiciin 6lko iizro “Elmi-metodiki Sura”
yaradilsin vo bu Sura yuxarida geyd edilon sanadlarin somoaraliliyi masalasina
nozarot etmoklo ayrilmis dors saatlarinin daha somarali istifadesine nozarat
etsin.
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Umumtohsil moktablorinde moktobdaxili giymotlondirmoe diagnostik, formativ
vo summativ giymatlondirmo novlari ilo hoyata kegirilir. Moagaloda moktobdaxili
giymatlondirmoanin formativ néviindan, onun iisul vo vasitalorindoan, riyaziyyat fonni
tizra formativ giymatlondirmonin taskili metodikasindan bohs edilir.

Miioyyan edilmisdir ki, formativ giymotlondirma talim prosesini diizgiin
istigamatlondiran vo somoraliliyini tomin edon, sagirdlorin tolim ehtiyaclarinin
oyranilmasine imkan yaradan giymatlondirmo néviidiir.

Mogalo riyaziyyat miiallimlorinin  formativ giymotlondirms bacariglarinin
inkisaf etdirilmasi va onlarin pesokarliginin artirilmasinda faydali olacaqdir.

M.B.A60ynnaesa

METOIUKA OPI'AHU3ALIUU ®OPMATUBHOI'O
O EHUBAHUSA HA YPOKAX MATEMATUKHA

Knwuesvie  cnosa:.  mamemamuxa, — SHYMPUWUKOIbHOE  OYEHUBAHUE,
gbopMupyiou;ee OYeHusaHue, anaiumudecKoe, xoiucmuveckoe

B o0mieoOpazoBaTenbHBIX  IIKOJNAX  BHYTPHUIIKOJBHOE  OIICHUBAaHUE
OCYIIECTBIISIETCSl TI0 TUATHOCTHYECKOMY, (POpMHUpYIOIIEMY H CYMMaTHBHOMY BHJaM
olleHMBaHUs. B craThe TOBOPUTCA O (QOPMUPYIOIIEM THIIE BHYTPHIIKOJIEHOTO
OIICHWBaHUs, €ro METOJaX M WHCTPYMEHTaX, a TaKKe O METOJHWKE OpTraHu3aIluu
(1)OpMaTI/IBHOI‘O OLICHMWBAHUA 110 MPEAMETY MaTEMAaTHKaA.

Ompeneneno, 49to (OpPMATHBHOE OICHUBAHWE — OTO BHJ OICHUBAHUS,
KOTOPBI TPAaBWJIBLHO HANpaBIseT TMpolecc OOydeHWss © 00eclevYmBaeT ero
3G GEKTHBHOCTh, a TaKKe JIAeT BO3MOXXHOCTh H3YYHTh Yy4YeOHBbIC IMOTPEOHOCTH
00yJarOIIIIXCS.

Cratpst OyneT Mmoyie3Ha JJIs Pa3BUTHS HABBIKOB ()OPMATHBHOTO OLCHUBAHUS
yUuTENIe MAaTEeMAaTUKH U TIOBBIIICHUS UX TPOQECCHOHATN3MA.
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M.V.Abdullayeva

ORGANIZATION METHODOLOGY OF FORMATIVE
ASSESSMENT IN MATHEMATICS LESSONS

Keywords: math, in-school assessment, formative assessment, analytical,
holistic

In general education schools, in-school assessment is carried out by
diagnostic, formative, and summative assessment types. The article talks about the
formative type of in-school assessment, its methods and tools, and the methodology of
organizing formative assessment in the subject of mathematics.

It has been determined that formative assessment is a type of assessment that
guides the learning process correctly and ensures its efficiency, and enables studying
the learning needs of students.

The article will be useful in developing the formative assessment skills of
mathematics teachers and increasing their professionalism.

Giris

Azorbaycan Respublikasi Prezidentinin soroncami ilo 15 iyun 1999-cu
ildo tosdiq edilmis “Azorbaycan Respublikasmin Tohsil Sahosindo islahat
Programi” [2] biitiin tohsil miiassisalarinda, xiisusila iimumtahsil maktablorinda
tolim prosesine yanasmani doyisdi. Islahatin asas mogsadi demokratiklosdirms,
humanistlogdirma, inteqrasiya, diferensiallagsdirma, fordilosdirms,
humanitarlagdirma prinsiplorino osaslanaraq tohsil alanin soxsiyyst Kimi
formalagdirtlmasidir. Demoli, moktob hor bir sagirdin 6ziinii soxsiyyat kimi
hiss etmasins yol agmalidir.

Islahat programimin toloblorinin hoyata kegirilmosi mogsadilo sonodlor
hazirlandi, qorarlar gobul edildi. Bu sonadlardon biri 13 yanvar 2009-cu ilds
tosdiq edilmis “Azorbaycan Respublikasmin imumi tohsil sisteminds
Qiymoatlondirma Konsepsiyasi”dir [3]. Qiymatlondirma Konsepsiyasi tohsilin
keyfiyyotinin ~ miiyyanlosdirilmasine,  tolim  vo  todris  prosesinin
tokmillogdirilmasing, eloco do tohsildo nailiyyatlorin  giymatlondirilmasi
problemlarinin hallinds bdyiik rol oynadi.

Tohsil haqqinda Azorbaycan Respublikasinin Qanununda [4] Tohsil
programina (kurikuluma) tadris plani, fonlor {izra todris programlari, metodik
tominatla bagli tovsiyalor, qiymotlondirmo vo digor miivafiq tohsil
texnologiyalarmin daxil oldugu qeyd edilir. Eyni zamanda toshsilin asas
moagsadinin “...milli-manavi vo {imumbasari doayarlori qoruyan vo inkisaf
etdiron, genis diinyagoriisine malik olan, tosobbiislori vo yeniliklori
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giymatlondirmoayi bacaran, nozori vo praktiki biliklara yiyslonon, miiasir
tofokkiirlii vo ragabat gabiliyyatli miitoxassis-kadrlar hazirlamag...” [4] oldugu
muoallimlarin diggstine gatdirilir. Demali, talim prosesinds giymatlondirmanin
aparilmasi miallimlar garsisinda qoyulmus bir talabdir.

Olkomizin  {imumtohsil ~ moktoblorinde  sagird  nailiyyatlorinin
giymatlondirilmosi “Azarbaycan Respublikasinin timumi tohsil sistemindo
Qiymatlondirma Konsepsiyasi”nin [3] taloblorine uygun olaraq aparilir. Talim-
torbiys isinin gedisini, inkisafin1 vo keyfiyyatini izlomok, onu vaxtinda, diizgiin
istigamotlondirmok baximindan sagirdlorin giindslik foaliyystinin vo oldo
etdiyi nailiyyatlarin giymotlondirilmasi miihiim shomiyyato malikdir.

Azorbaycan Respublikasinin iimumi tohsil sisteminda Qiymatlondirma
Konsepsiyasinda qiymotlondirmonin beynalxalgq, milli vo moktebdaxili
giymatlondirmo olmagla ii¢ istigamotdo aparilmasi qeyd edilir [3]. Burada
giymatlondirmo istigamotlori {izro asas prinsiplor, moagsadlor, komponentlor
gostarilmoklo totbig mexanizmlori toqdim edilir, zoruri foaliyyatlor tosvir
olunur va eyni zamanda gozlanilon naticalorin prognozlar da geyd edilib [10].

Moktabdaxili giymatlondirmo diagnostik, formativ va summativ
giymatlondirmalardan istifads olunmagla hayata kegirilir [10].

Moktabdaxili giymatlondirms tahsil saviyyalorine aid kurikulum {izra
mozmun Xatlorino uygun talim naticalorini reallagdirir; riyazi tohsili davam
etdirmoak, digar fonlari 6yranmak tigiin real zomin yaradir; sagirdlarimiza riyazi
biliklori praktik foaliyystda totbiq etmasi moagsadilo zoruri olan bilik, bacariq
Vo Vardislara yiyalonmalari {igiin real imkanlar yaradir.

Arasdirma

Moktobdaxili  giymatlondirmanin ~ asas  mahiyyatini  formativ
giymatlondirms toskil edir. Formativ giymatlondirms sagirdlorin hor bir fonn
lizro, o cliimlodon riyaziyyat fonni iizro tohsil proqraminda (kurikulumda)
mioyyanlosdirilmis mozmun standartlarinin - monimsanilmasine  yonalmis
foaliyyatlorini izlomok, bu prosesdo onlarin qarsisina ¢ixan ¢atinliklori
mioyyon edib onlar1 aradan qaldirmaq mogsadilo aparilir. Basqa s6zls,
formativ giymotlondirmo sagirddon sifahi vo yaxud yazili cavab alib, bu
molumat1 diizgiin sorh edoarok sagirdin talim saviyyasini miioyyanlosdirmok,
onu iraliys aparmaq vo bunu on yaxsi sokildo neco etmoys Qorar vermok
prosesidir. Qeyd edok ki, formativ giymatlondirma rasmi giymatlondirma deyil.

Formativ giymatlondirmo bir sira vacib xiisusiyyatlari ilo xarakteriza
olunur:

1. Toalim magsadlarina uygunlugu;

2. Qiymatlondirmo meyarlarinin olmasi;

3. Calismalarin hallinds konstruktiv geydloar;

4. Eftektiv sual-cavab, sinif tapsiriqlariin togkili;
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5. Sagirdlorin qarsiliglt 6yronmo Vo qarsiligli qiymatlondirmasinin
toskili vo 6zlinii giymatlondirmays istigamatlondirilmasi.

Pedaqgoji termin olaraq formativ giymatlondirmo sagirdlorin 6yranmo
foaliyyatinin izlonmasi kimi sorh olunur vo onlarin talim noticalaring,
summativ giymatlondirmodoki nailiyyatlorino oshomiyyatli tosiri geyd edilir.
Belo ki, fonni todris edon miiallim dars ili arzinds miintazom olaraq sagirdlarin
oyranma faaliyyatini meyarlar iizrs izloyir, sagirdin tolim ehtiyaclarini dyranir,
tolim foaliyyatino tosir gostoran sobablori miioyyanlosdirir, maneoslori aradan
qaldirmaq, homginin faaliyyati stimullagsdirmagq tigtin todbirlor goriir.

Formativ giymotlondirms effektiv tolim prosesi tigtin vacib hesab olunur,
¢inki o, Oyronmays sagird morkozli yanasmani tosviq edir. Sagirdlori
ozborlomoaya deyil, problemi daha dorindon basa diismoya istigamatlondirir.
Miollim formativ giymotlondirmo vasitosilo tolim prosesini tonzimloyir,
Xiisusilo, miiallima sagirdlorin talim prosesinds neco davrandiglarini, neco
diistindiiklarini vo neca dyrandiklorini izlomoya komak edir.

Riyaziyyat dorslorinds formativ giymstlondirma zamani tapsiriqvermo,
misahido, sifahi sorgu, rubrik, sagirdlorin yazi islarinin tohlili, togdimat,
layiha, test, sifahi va ya yazili refleksiya, 6ziiniigiymatlondirms kimi iisullardan
istifado olunur.

Formativ giymatlondirma tisullar1 vasitasilo sagirdin tolim foaliyyati
izlonilir vo bu faaliyyat qiymatlondirilir. Masalon:

- 6-c1 sinifdo “Qonsu vo qarsiligh bucaqlar” mdévzusunun todrisi
zamani sagirdlorin qonsu vo qarsiliglt bucaglart miisyyanetmo, qurma Vo
onlarin xassolorino aid masoalo holl etmo bacariglar deyil, miioyyanetms,
qurma vo mosalo holletmo bacariglarina  yiyalonmok yolunda niimayis
etdirdiklori foaliyyatlor izlonilir vo giymotlondirilir [11, s.136-139; 12, s.164-
167].

- 9-cu sinifdo “Funksiyalar. Qrafiklor” todris vahidinin talimi
prosesinds sagirdlorin funksiyalarin qrafiklorini qurma, arasdirma, kvadratik
funksiyanin totbiqi ilo mosalo hall etmo bacariglart deyil, qrafik qurma,
aragdirma vo masalo holletmo bacariglarina yiyolonmak yolunda niimayis
etdirdiklori faaliyyatlor izlonilir vo giymatlondirilir [13, s.53-78; 14, s.56-81].

Fonn tizro standartlarin reallasdirilmasinda tolob olunan bilik va
bacariqlart qiymatlondirmok ticlin asagidaki wvasitolordon istifado etmok
moagsadouygun hesab edilir [10]:

* Coxsecimli sual

* Miisahido voraqlori

* Qisa cavabli suallar

* Meyar cadvali

* Nailiyyot soviyyslori iizrs izra giymotlondirmo skalasi

* Poster
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* Sagirdlorin toqdimati

* Miisahidos varaglori

* Sorgu varaqi

» Meyar cadvali

* Test tapsiriglari

« Oziiniigiymotlondirma varaglori

* Sifahi vo ya yazili refleksiya suallar1 va s.

Formativ giymatlondirma molumatlar1 asagidak: suallara cavab vermoya
komok edir [15]:

* Sagirdin hadafi nadir, yani sagird nayi 6yronacok?

* Hansi bacariglar formalasdirilmalidir?

« Inkisaf iiciin hans1 addimlar atilmalidir?

Masalon, 9-cu sinifde “Funksiyalar. Qrafiklor” [13] todris vahidini
aragdiraq. Bu bolmads sagirdlor 6yranacok:

» Kvadratik funksiyanin qrafikini qurmagi;

* Verilmis grafikino gors kvadratik funksiyanin dusturunu yazmagi;

* Kvadratik funksiyanin tatbigi ilo masala hall etmayi;

s y= |X| funksiyasinin grafikini qurmag,

+ y = x® funksiyasinin grafikini qurmagi;

“Funksiyalar. Qrafiklor” todris vahidinin tolimi zamani sagirdlords
formalasan bacariqlar [14]:
 Kvadratik funksiyanin grafikini qiymetlor cadvali tortib etmaklo qurur;

« Kvadratik funksiyanin qrafikini y = x* funksiyasinin ~ qrafikinden
istifado etmokls qurur;

« Kvadratik funksiyanin qrafikini y=a(Xx—m)*+n Vo
y =a(x— p)(x—q)ifads formalarina gora qurur;

* Funksiyanin sifirlarint muayyon edir;

« Kvadratik funksiyanin umumi y=ax’®+bx+c soklino uygun qrafik

qurur vo arasdirir;
* Kvadratik funksiyanin tatbiqi ilo masalolor hall edir;

s y= |X| funksiyasinin qrafikini qurur;
s y= a|x - m| +n soklindo funksiyalarin qrafikini qurur;

« y =x® funksiyasmin grafikini qurur.

Sagirdlor “Funksiyalar. Qrafiklor” todris vahidino aid bacariglarin
inkisafi iiclin qazanilmis bilik vo bacariglart real hoyata totbig etmoyo
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istigamotlondirilmalidir. Real hoyati tapsiriglari onlarin modellori ilo avoz
etmok bacarigini inkisaf etdirmok lazimdir. Bels ki, tapsiriglarin mazmununun
hoyati situasiyalara inteqrasiyasi sagirdlorin tofokkiirindo diinyanin biitév vo
bo6liinmoz obrazini formalasdiracaqdir.

Formativ gqiymotlondirma tolim prosesinin har hansi bir marhalasi ii¢iin
mioyyan olunmus naticalor osasinda sagirdlorin bilik vo bacariglarinin
formalagma saviyyasinin qiymatlondirilmasidir. Formativ giymotlondirmo
miioyyan edilmis iki rubrik tizro aparilir: analitik va holistik. Qiymatlondirma
rubriklorinin asagidak: funksiyalari var:

* Sagirdlordon tolob olunan bacariglart vo onlarin giymotlondirilmosi
mexanizmini tasvir edir;

» Sagird iralilayislorinin giymatlondirilmasi tigiin etibarli molumat bazasi
rolunu oynayir;

* Tolim nailiyyatlori barads sagirdlors, valideynlora vo maraqli toraflora
moalumat verilmasi tamin olunur.

Analitik giymatlondirma sagirdlor ii¢lin nozordo tutulan konkret
bacariglarin miioyyan olunmus uzun miiddat orzinds ardicil izlonilmasi va
giymatlondirilmasidir (Cadval 1).

* Analitik qiymatlondirms asasan sorgular va testlor asasinda aparilir;

« Sagirdin ayri-ayr1 foaliyyat saholori tizra giymatlorini miioyyanlosdirir;

* Qiymatlondirmada, asasan, 4-5 balliq skaladan istifads edilir;

* Bu zaman sagirdlorin foaliyysti ardicil giymatlondirilmakls, onlarmn
nailiyyatlori hagqinda daha otrafli informasiya verilir;

* Bu giymotlondirma tigiin ¢ox vaxt talab edilir [5].

Cadval 1. Analitik giymatlondirmo

Fonn Riyaziyyat
Aylar Mart | Aprel | May iyun
Gostaricilor Sagirdlarin say1
Ola 6 5 7 8
Yaxsi 7 8 9 9
Orta 7 6 5 4
Zoaif 4 5 3 3

Holistik rubrik sagirdlorin istonilon bir bacarigin1 biitév halda
giymatlondirir vo bacarigi hissalora bolmadon nailiyystlorin timumi tosvirini
nozords tutur. Holistik giymatlondirmo talim prosesinds moagsadlora gora
miioyyan olunmus bacariqlarin ayri-ayriligda giymotlondirilmasi yolu ilo
sagirdin  inkisaf  soviyyssinin  qisa  middotdo  Gmumi  sokildo
doyarlondirilmasidir. Qisa middat orzindo hoyata kegirildiyi iiclin bu
giymatlondirmo “stiratli qiymotlondirms” do adlanir.
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Bu giin tolim prosesinds formativ giymotlondirmonin aparilmasi asasen
holistik rubliklordon istifado etmoklo reallagdirilir. Rubrik dedikdo xiisusi
meyarlari olan vo balad¢i rolunu oynayan qiymoatlondirma codvali nazards
tutulur. Rubrikin asas magsadi sagirdin faaliyyatini 6lgmoakdir.

Riyaziyyat dorslorinds “Tadqigatin aparilmasi” maorhalasinds qrup is
formasindan istifado etmok mogsadsuygundur [5]. Qrup isinin toskili zamani
miiallim todqgiqata baslamazdan ovval qrup isinin mogsadini, giymotlondirmo
meyarlarini, todqigatin aparilmasina ayrilan vaxti sagirdloro elan edir,
tapsiriglar yazilmisg is varaglorini qruplara togdim edir. Miisllim avvoalcadan
meyar codvali hazirlayir vo sagirdlori meyarlarla tanig edir (Cadval 2). Miisllim
“+7 vo “_ 7 isaralorindon vo ya miivafiq simvollardan istifado etmoklo
giymatlondirmo apara bilar.

Cadval 2. Qruplar iizra qiymatlandirma
Qruplar Iqrup | Il qrup | Il1grup

Meyarlar

1-ci tapsiriq tam va diizgiin yerino yetirilib

2-ci tapsiriq tam va diizgiin yerina yetirilib

Omokdasliq

Vaxtdan somaorali istifads
Togdimetma

Yekun

Riyaziyyat dorslorinds “Yaradici totbigetma” morhalosinds fordi is
formasindan istifado etmok vo sagirlori soviyyalor {izro giymatlondirmak
moagsadouygundur [5]. Masalon, tutaq ki, miallim 9-cu sinifdo “Kvadratik
funksiya vo onun qrafiki” m&vzusu Uglin planlasdirma hazirlayir [13]. Bu
zaman avvalca moagsadlori miiayyanlosdirir:

1) Kvadratik funksiyanin umumi y=ax®+bx+c soklino uygun qrafik
qurur;

2) Kvadratik funksiyanin umumi Yy =ax’ +bx+c soklino uygun qrafiki
arasdirir;

3) Kvadratik funksiyanin tatbiqi ilo masalalor hall edir.

Toalim magsadlarina nail olmaq saviyyasini miiayyanlasdirmok magsadila
meyar cadvali vo ya rubrik hazirlanir (Cadval 3). Meyarlar magsadlars uygun
miioyyanlosdirilir. Darsin sonunda hor bir sagird grafik qurma, arasdirma, hall
etma meyarlari asasinda saviyyalor iizra giymatlondirilir.
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Cadval 3. Fordi giymatlondirmo

| saviyya 11 saviyya 111 saviyya 1V saviyya
Kvadratik Kvadratik funksiyanin |Kvadratik funksiyanin | Kvadratik
funksiyanin umumi | umumi sokline uygun |umumi soklins uygun | funksiyanin umumi
soklins uygun grafiki komokliklo grafiki gisman soklins uygun grafiki

cotinliklo grafik
qurur.

qurur.

sohvloarlo qurur.

sarbast qurur.

Kvadratik
funksiyanin umumi
sokline uygun qrafiki

Kvadratik funksiyanin
umumi sakline uygun
grafiki komokliklo

Kvadratik funksiyanin
umumi soklina uygun
grafiki sorbast

Kvadratik
funksiyanin umumi
sokline uygun qrafiki

¢otinlikls arasdirir. arasdirir. aragdirir. sorbast aragdirir vo

totbiq edir.
Kvadratik Kvadratik funksiyanin |Kvadratik funksiyanin | Kvadratik
funksiyanin totbiqi | totbiqi ilo masalalori | totbiqi ilo masalalori | funksiyanin totbiqi

ilo mosalalori
somarali yollarla hall
edir.

ilo masalalori komoakliklo hall edir. | sarbast hall edir.

gatinliklo hall edir.

Notica

Moktobdaxili giymotlondirmo riyaziyyat kurikulumu tizro mozmun
Xatlorina uygun tolim noticolorini reallagdirir; riyazi tohsili davam etdirmok,
digar fonlori 6yronmok ii¢lin real zomin yaradir; sagirdlorimizo riyazi biliklori
praktik foaliyyatdo totbiq etmolori mogsadilo zoruri olan bilik, bacariq vo
vardiglora yiyalonmolori {iglin real imkanlar yaradir.

Formativ giymotlondirmo zamani sagirdlor riyazi problemlarin hollino
dogru yanasmani Oyronir, onlara problemlori diizgiin vo forgli tisullarla holl
etms yollarini anlamaga komok edir.

Formativ giymatlondirma vasitasilo sagirdlor 6z giiclii va zaif toraflorini
daha aydm anlaya bilir. Bu, onlara nsticods 6z Oyronmo strategiyalarini
miioyyonlogdirmok imkani1 yaradir.

Formativ giymotlondirmo sagirdlora Sorbast vo miistaqil Gyronmo
bacariglarimi1 inkisaf etdirmok {iglin imkan wverir. Onlar problemlori
mioyyanlosdirma, yalnis anlayislari diizaltma vo miixtolif yollarla problem hall
etmo bacariglart dyranirlor. Bu iso sagirdlora yronma prosesinds va har bir
riyazi mosalanin hallinds necs ugurlu olduglarint anlamaga komok edir.

Formativ giymotlondirmo tolim prosesinin diizgiin
istigamatlondirilmasini  vo  somoraliliyini  tomin edir, sagirdlorin tolim
ehtiyaclarinin 6yronilmasino imkan yaradir, eyni zamanda sagirdlorin talim
sahasinda iralilayislorinin izlonilmasini miimkiin edir.
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Keywords: cobalt, o-hydroxythiophenol derivatives, extraction-
photometric method

Mixed-ligand complexes of cobalt (1) with o-hydroxythiophenol derivatives
(HTPD) {2-hydroxythiophenol (HTP) and its derivatives (2-hydroxy-5-
chlorothiophenol (HCTP), 4-hydroxy-3-thiolsulfonic acid (HTSA), 4-hydroxy-3-
thiolbenzoic acid (HTBA), 4-Nitro-2-hydroxythiophenol (HNTP)} in the presence
of hydrophobic amines (Am) have been studied by spectrophotometry. Extraction
of mixed ligand complexes is maximal at pH 1,9-5,1. The Beer’s law was
applicable in the range of 0.05-3.2 pug/ml. The effect of foreign ions and reagents
on the extraction was studied. A procedure has been developed for extraction —
spectrophotometric determination cobalt in different objects.

A.Z.Zalov, A.B.Hactyeva, S.Q.9liyev

KOBALTIN(IT) EXSTRAKSIYALI-FOTOMETRIK TOYININDO
O-HIDROKSITIOFENOL TOROMOLORI ANALITIK REAGENT KiMi

Acar sozlar: kobalt, o-hidroksitiofenol téramalari, ekstraksiya-fotometrik tisul

Kobaltin (IT) o-hidrksitiofenol (HTFT) toramalori {2-hidroksitiofenol (HTF) va
onun téramalori (2-hidroksi-5-xlorotiofenol (HXTF), 4-hidroksi-3-tiolsulfo tursu
(HTST), 4-hidroksi-3-tiobenzoy tursusu (HTBT), 4-nitro-2-hidroksitiofenol (HNTF)}
vo hidrofob aminlorlo miixtalifligandli  komplekslori  spektrofotometrik tadqiq
edilmisdir. Miixtalifligandli komplesin ekstraksiyast pH 1.9-5.1-do bas verir. Kobaltin
0.05-3.2 mkq/ml qatiliq intervalinda Ber qanununa tabe olma Oziinii dogruldur.
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Ekstraksiyaya konar ionlarin tosiri 6yronilmisdir. Yeni islonilmis metodika miixtolif
obyektlarda kobaltin ekstraksiyali-spektrofotometrik toyinina totbiq edilmisdir.

A.3.3an06, A.b.I'aoxcuesa, C.I . Anues

MNPONU3BOJHBIE O-TUAPOKCUTHO®EHOJIA KAK AHAJIMTUYECKHUE
PEAT'EHTBI IIPU DKCTPAKHHUOHHO-®OTOMETPUYECKOM
OIIPEJAEJIEHNU KOBAJIBTA (IT)

Knrouesvle  cnosa:  xobanvm,  npouzsooHvie  0-2UOPOKCUMUOGDEHOA,
IKCMPAKYUOHHO-POMOMEMPULECKUL MEMOO

CrekTpo(hOoTOMETPHYECKH MCCIIEI0BAHBI Pa3HOJIUTAHAHBIE KOMIUICKCHI KOOAJIbTa
(Il) ¢ mpomzBomubiME O-ruapokcuTHOGeHONa ([IT'TD) {2-ruapokcurnodenon (I'TD) u
ero  mpom3BoAHBIMH  (2-ruppokcu-S-xnoptrodenon  (IXTD),  4-rugpokcu-3-
troncynbhonopas kucnora (I'TCK), 4-rugpokcu-3-tnodensoitnas kuciora (I'TBK), 4-
Hutpo-2-ruapokcutropenon (HI'TD)} B mpucyrcrBum ruapodoOHBIX aMHHOB (AM).
W3Bneuenne pasHOMUTaHAHBIX KOMIUIEKCOB MakcumanbHO nipu pH 1.9-5.1. 3akon bepa
npumeHuM B auanazone 0.05-3.2 Mxr/mi kobampTa. M3ydeHO BIHSHHE TOCTOPOHHHX
HOHOB Ha 9KCTPAKIIHIO. Pazpaborana METOAMKA 9KCTPaKIMOHHO-
CMEeKTPO(OTOMETPUUESCKOTO OIPEACIICHHS KOOAIbTa B PA3JIMUHBIX 00BEKTAX.

Introduction

Cobalt is a transition element of great industrial and biological importance. A
great variety of photometric reagents is known for the determination of cobalt [1-
18]. For photometric determination of cobalt are quite selective reagents o-
nitrozofenole group or a similar structure with the oxime group [1]. Complex
formation and liquid-liquid extraction were studied in systems containing Co(ll), 4-
(2-pyridylazo) resorcinol, tetrazolium salt {2,3,5-triphenyl-2H-tetrazolium chloride
(TTC) or 2-(4-iodophenyl)-3-(4-nitrophenyl) -5-phenyl-2H-tetrazolium chloride
(INT)}, water and chloroform [11]. The complex formation and a liquid-liquid
extraction in the cobalt (1) - 4-(2- thiazolylazo) resorcinol (TAR) - 2,3,5-triphenyl-
2H-tetrazolium chloride (TTC)-water—chloroform system was studied [12].
Complex formation and liquid-liquid extraction were studied in a system
containing  cobalt(ll),  4-(2-pyridylazo) resorcinol  (PAR),1,4-diphenyl-3-
(phenylamino)-1H-1,2,4- triazol [13,14]. A new solid-phase extraction method was
developed for trace analysis of cobalt on Duolite XAD-761 resin by using flame
atomic absorption spectrometry [8]. Complex formation and liquid-liquid
extraction were studied in a system containing cobalt (1), 4-(2-pyridylazo)
resorcinol(PAR), 1,4-diphenyl-3-(phenylamino)-1H-1,2,4-triazole (Nitron, Nt),
water, and chloroform. The effect of some experimental parameters (pH, shaking
time, concentration of PAR, and concentration of Nt) was systematically
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investigated, and the optimum conditions for cobalt extraction as an ion-association
complex, (NtH") [Co**(PAR),], were found [13-15].

Oxyphenolate [2-10, 18] and dithiophenolate [17] complexes of cobalt are
insoluble in chloroform, while mixed-ligand complexes with hydrophobic amines
and aminophenols easily dissolve in various organic solvents. In this respect, a very
promising reagent is o-hydroxythiolphenols (HP), which contains one hydroxyl
and one sulphohydryl groups and is a sulfur-containing analogue of mononuclear
poly-phenols with two oxygen atoms replaced with sulfur atoms. The real work is
devoted to studying of reaction of a complex formation of Cobalt (Il) with o-
hydroxythiolphenols (0-HP) in the presence of hydrophobic amines (Am). From o-
hydroxythiolphenols {2-hydroxythiophenol (HTP) and its derivatives (2-hydroxy-
5-chlorothiophenol (HCTP), 4-hydroxy-3-thiolsulfonic acid (HTSA),4-hydroxy-3-
thiolbenzoic acid (HTBA), 4-Nitro-2-hydroxythiophenol (HNTP)} in the presence
of hydrophobic amines (Am were used. in the presence of hydrophobic amines
(Am). As hydrophobic amine aniline (An) and N-methylaniline (mAn) were used.

Experimental

Reagents and instruments. A stock solution (Img / mL) of cobalt (II) was
prepared by dissolving in water an exact linkage CoSO, x 7H,O in water
containing 2 ml conc. H,SO, and diluted with water to 1 liter [1]. The
concentration of the cobalt solution was adjusted gravimetrically [1]. Solutions of
HTPD and Am in chloroform (0.01M) were used. HTPD were synthesized
according to the procedure [19]. Their purity was verified by melting point
determination and paper chromatography. To create the optimal acidity, 0.1M
solutions of KOH and HCI or CH3;COOH+CH3;COONH, buffers were applied. The
extractant was purified chloroform. The absorbance was recorded with a KFK-2
photocolorimeter and a SF 26 spectrophotometer (USSR), equipped with 5 and 10
mm pathlength cells. pH was measured using an 1-120.2 potentiometer with a glass
electrode.

General Procedure for the Determination of Cobalt (I1). Portions of stock
solutions of cobalt (II) varying from 0.1 to 1.0 mL with a 0.1-mL step, a 2.2 mL
portion of a 0.01 M solution of HTPD, and a 2.5 mL portion of a 0.01M solution
of Am were placed in to calibrated test tubes with ground-glass stoppers (the
volume of the organic phase was 5 mL). The required value of pH was adjusted by
adding 1M HCI. The volume of the aqueous phase was increased to 20 mL using
distilled water. In 8 minnute after the complete separation of the phases, the
organic phase was separated from the aqueous phase and the absorbance of the
extracts was measured on KFK-2 at room temperature and 540 nm (£=0.5cm).

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

Determination of Co (1) in Sewage Water and Bottom Sediments. 1l
taken for analysis of waste water is evaporated to obtain a precipitate, do not boil.
The precipitate was dissolved in 5 ml of HNOg3, was transferred to a 50 ml flask
and diluted to the mark with water.

Results and Discussion
Charge of the complexes and Choice of organic solvent. The binary
complexes Co(ll)-HTPD, cannot be extracted in chloroform or other slightly
polar organic solvents. Experiments with KU-2 and AV-17 ion-exchangers
showed that these species are charged negatively. Electroneutral ternary
complexes can be formed in the presence of Am. The following organic
solvents were tested for the extraction of these complexes: chloroform, 1,2-
dichloroethane, carbon tetrachloride, benzene, toluene, xylene, iso-butanol, and
iso-pentanol. Chloroform was found to be the most effective. At the optimum
conditions this solvent provides degrees of extraction R=95.9-99.1 % (Table 1).
Table 1.
Optical characteristics, precision and accuracy of the spectrophotometric
determination of Co(ll) with HTPD and Am

ThepH [ R% | Amax | €107 | IgKe | 1gB IgK ex Working
Compound range (nm) range / ug
of 5cm
maxim
um
extracti
on

Co-HTP-An 3.5-5.8 | 98.4 | 545 2.58 | 8.46 | 13.67 | 10.56 0.5-70

Co-HTP-mAn | 3.6-5.9 | 98.5| 550 271 | 849 | 13.62 | 10.58 0.5-80

Co-HXTP-An | 3.0-5.1 | 96.9 | 552 289 | 796 | 1285 | 10.61 0.5-85

Co-HXTP-mAn | 3.1-5.2 | 97.4 | 560 297 | 798 | 1283 | 10.65 0.6-80

Co-HTSA-An | 25-4.1 | 959 | 540 312 | 7.78 | 1255 | 10.72 0.5-100

Co- HTSA - 2.3-3.8 | 97.8 | 548 3.38 7.81 12.64 10.77 0.6-95
mAn

Co-HTBA-An | 2.4-35 | 96.7 | 556 349 | 741 | 1194 | 10.83 0.5-80

Co- HTBA - 2.2-3.4 | 98.3 | 552 3.55 7.58 12.20 10.85 0.5-85
mAn

Co-HNTP -An | 1.9-3.1 | 99.1 | 558 3.69 | 6.38 | 10.24 | 10.89 0.6-80

Co- HNTP - 1.8-2.9 | 985 | 560 3.72 6.65 10.17 10.92 0.5-80
mAn
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Influence of the pH of the aqueous phase. The effect of pH on the
formation of Co(ll)- HTPD -Am complex was studied, in order to find a
suitable pH that can be adopted in the determination of cobalt(ll) (Fig. 1). The
absorbance was found to be maximum in the pH range 1.8-5.8. Extraction of
Co(ll) enhanced with the increase in the acidity of the initial solution; the
further increase in acidity lead to the gradual decrase of recovery, which was
obviously associated with a decrease in the concentration of the ionized form of
HTPD. Probably, it is present in the solution in the nondissociated state. At pH
> 7.6, the complexes were hardly extracted, obviously because of the decrease
in the degree of Am protonation.

A

0ak ® Co- HNTP -An
® Co-HTBA -An

0.2k @ Co- HTSA -An
® Co-HXTP-An
o - -

09 Co-HTP-An

0.1

2.0 4.0 6.0 8.0 pH

Fig.1. Absorbance of mixed-ligand complexes as a function of the pH of the aqueous phase.
CCOZZ.O3SX10>5 M; Cytep = CAm:1.0X10-3 M, 2=540 nm, £=0.5 cm

Absorption maxima, reagents concentrations, molar absorptivities
and effect of time. The absorption maxima (Amax) of the ternary Co(ll)-HTPD-
Am complexes lie in the range of 540-560 nm (Table I). All colour reactions are
very contrast since the initial solutions are colourless (Amax utpp = 275-280 nm).
Complete extraction is achieved at reagent concentrations not lower than (1.3-
1.5)x10°% mol mL™ (HTPD) and (1.2-1.5)x10°% mol mL  (Am). Co(ll)
concentration ranges in which the Beer’s law is obeyed are listed in Table 1.
The calculated molar absorptivities (smax) belong to the interval (2.58-3.71)x10*
mL mol™ cm™. Colour develops almost immediately after the reagents
addition. The absorbance of the extracts is stable for at least 48 hours. The
optimum shaking time is 10 min.

Stoichiometry of the Complexes and the Mechanism of
Complexation. The molar ratios of the components of the ternary complexes
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were established by the equilibrium shift method and the method of Asmus
[20]. The results show a complex composition of 1:2:2 (Co(ll):HTPD:Am).
The formation of ternary complexes can be presented in the following way.
When cobalt interact with two molecules of HTPD, they form doubly-charged
anionic complexes, which are extracted with two molecules of protonated Am.
(Fig. 2). Using the Nazarenko’s method [18], we found that the cobalt
complexation form is Co*". Hence, the complexes can be regarded as ion
associates between doubly charged anionic chelates [Co(HTPD),]* and two
protonated Am species: (AmH™"),[Co(HTPD),]. The stability constant of Co(ll)-
HTPD-Am complexes was calculated and found to be IgB = 10.17-13.67 at
room temperature.

The disappearance of the pronounced absorption bands in the 3200-3600
cm™ with a maximum at 3460 sm™ observed in the spectrum of HTPD, says
that the -OH group is involved in the formation of the complex. The observed
decrease in the intensity, absorption bands in the area 2580 sm™ shows that -
SH group involved in the formation of coordination bond in the ionized state.
Detection of the absorption bands at 2380 cm™ indicates the presence of a
protonated aniline [21].

Several equilibrium processes are important when we describe quantitatively
the formation and subsequent extraction of (AmH"),[Co(HTPD),].

Formation in the aqueous phase:

~[CO(HTPD)]*" (ag) +2AMH"(aq) <>(AmH)2[CO(HTPD)z] ag) (1)
Distribution:
(AmMH),[Co(HTPD)2]ag)> (AmH)2[Co(HTPD)2] org) 2)
Extraction from water into chloroform:
[CO(HTPD)2]27 (@aq) +2AmH+(aq) > (AmH)Z[CO(HTPD)Z](Org) 3
175k (@ 175 )
~125F (1) y=1.74x+6.33 ~ 125 (1) y=1.39x+5.35
‘% (2) y=1.47x+8.09 ‘fj (2) y=1.73x+6.92
205 a (1) R=HTP §°'75 i s (3) R=HXTP
4 ® (2) R=An < ® (4) R=AP;
80250 Linear (1) R=HTP) o025t —— Lineat ((3) R=HXTP)
5 —— Linear ((2) R= An) —— Linear ((4) R= An)
= | | | | g 1 | 1 1
010 35 30 25 20 020 35 30 25 20
log Cr log Cr

Fig. 2. Determination of the HTPD-to-Co (straight line 1) and the Am-to-Co (straight line 2)
molar ratios by the mobile equilibrium method. Cc, = 1.7x10°mol L™,
Cuirp = 2.0x10°3mol LY, Cppy = 2.5%10° mol L, 1=540 nm, KFK-2 £=0.5 cm.
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The equilibrium constants describing these processes are shown in Table 1.

The stability constant determined by crossed lines method. The sizes of
equilibrium cons-tant K, calculated on a formulalg K, = 1gD — 21g[AmH"] were
presented in table 1. Calculation of extent of polymerization of complexes was
carried out on the equation [10]. The made calculations showed that ternary
Co(I)-HTPD-Am complexes in an organic phase won't be polymerized and are
in @ monomeric form (y =1.08-1.31).

Effect of foreign ions and reagents. The effect of various ions and
reagents on the extraction-spectrophotometric determination of 20 pg cobalt
(1) is summarised in Table 2. It can be assumed that large amounts of alkaline
ions, alkaline-earth ions, NH4", W(VI1), Mo(V1), CI", S,05*, F, NO*, SO,%,
PO, tartrate, citrate, oxalate and tiron; moderate amounts of Cr(V1), Cr(lII),
Zn(11) and Cd(1I); and small amounts of Mn(ll), Sn(ll), Cu(ll), Al(111), ascorbic
acid and SCN™ are tolerable. Ni(ll), Fe(IL,111), V(IV,V), Ga(lll), In(lll), and
TI(I) interfere seriously at a ratio of 1:1 with respect to Co(ll). However, the
interfering effect of some of these ions can be reduced by masking with oxalate,
citrate or EDTA.

Effect of Cobalt (I1) Concentration. The adherence to Beer’s law was
studied by measuring the absorbance value of the series of solutions containing
different concentrations of the metal ion. A linear calibration graph drawn
between absorbance and the metal ion concentration indicates that Co(ll) may
be determined in the range 0.5-100 pug/ml (table 1). Table 2 summarizes the
calibration characteristics obtained with HTPD+An. With the increase of the
basic amine (pKa) complexes improved analytical parameters (pKa(An) = 4.58,
pKa(mAn) = 4.85.

Table 2.
Analytical characteristics of some ternary complexes of co with
o-hydroxythiophenol derivatives in the presence of aniline

Compound LOD*: LOQ*: SS*: Beer’s law | The equation
ng mL* | ng-mL" | pg em® range of calibration

(ug: mL™) curves
Co-HTP-An 15 53 2.30 0.05-2.8 | 0.045+0.110x
Co-HXTP-An 14 46 2.22 0.05-2.8 | 0.056+0.107x
Co- HTSA -An 13 42 2.17 0.05-2.8 | 0.069+0.103x
Co- HTBA -An 13 42 1.95 0.05-3.0 | 0.045+0.131x
Co- HNTP -An 12 39 1.87 0.05-3.2 | 0.054+0.133x

Note*: LOD- Limit of detection; LOQ - Limit of quantification; SS-Sandell’s sensitivity.
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The proposed method compares favourably with the existing ones (Table
3) and offers the advantages of better simplicity, rapidity, sensitivity and
selectivity [1, 11, 12].

Table 3.
Comparative characteristics of the procedures for determining of cobalt
Reagent [Ref.] pH (solvent) L, nm | £10* | Beer’s law range
(ug x5cm )
Nitroso-R-salt [1] weakly acidic 415 35 0.7-29
medium
1-nitroso-2-naphtol [1] >3 415 2.9 0.8-56
2,3,5-triphenyl-2H- 5.2-5.8 525 4.26 0.2-75
tetrazolium chloride [11,12]
2-nitroso-1-naphtol [1] >4 365 3.7 0.1-60
HTSA -An 2.3- 540 3.12 0.6-95
3.8(CHCly)
HTBA -An 2.4-3.5 556 3.49 0.5-80
(CHCIy)
HNTP -An 1.9-3.1 558 3.72 0.6-80
(CHCIy)

Analytical Applications
The proposed method, under already established optimal conditions, was
applied to determine Co(ll) in various objects. The results presented in Table 4
indicate the successful applicability of the proposed method to the analysis of
real samples.

Table 4.
Determination results of Co (1) in the sewage water and bottom
sediments (n =6, P = 0.95)

Found in the
Analysis | Compound Added, pug | Found, ug | sample, ug/ kg | S,
object - t S

X =+t

n
Sewage water
Sample 1 | Co- HTBA -An 2.0 2.45 0.45+0.05 0.06
Sample 2 | Co- HNTP -An 5.0 6.14 1.14+0.11 0.07
Bottom sediments

Sample 1 | Co- HTBA -An 5 6.26 1.26+0.05 0.05
Sample 2 | Co- HNTP -An 5 6.92 1.92+0.04 0.08
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ZOYLIK YATAGININ ALUNITLOSMIiS SUXURUNUN
TERMIiKi PARCALANMASININ TODQIQi

DOI: 10.30546/2520-2049.72.2.2024.214

Acar sozlor: alunitlosmis siixur, termiki par¢alanma, dehidratlasma, kimyavi Vo
mineraloji tarkiblar, kvars, susuz zaylar

Mogalada Zaylik alunit filizinin (Azarbaycan Respublikasi) fiziki-Kimyovi vo
texnoloji asaslarmin inkisafina istigamotlonmis todgigatlara hasr olunub. Bu filizi toskil
edon alunitlogmis stixurlar miixtolif kimyavi vo mineroloji torkiblori ilo xarakterizo
olunur. Tadgig olunan alunitlosmis siixurda alunitlo birlikdo kvars, kaolinit, dikkit,
hematit vo basqa minerallar shomiyyatli migdarda mévcuddur. Siixurda kalium oksid,
aliiminium oksid vo kiikiird anhidridi kimi faydali komponentlarin torkibi alunitin
torkibindon asili olaraq ¢ox doyisir. Tursu, goalovi, kombins olunmus vo diger miiasir
emal iisullarindan istifado edorkon alunitlogmis siixurun torkibino daxil olan faydal
komponentlorin ¢ixim1 asasen siixurun gabaqcadan aparilan termiki emali soraiti ilo
miisyyan olunur. Rentgenspektroskopik, rentgenfaza (RFA), termogravimetrik vo
skanedici elektron—mikroskopik (SEM) kimi fiziki-kimyavi analiz metodlarindan
istifado edorok Zoylik yatagimin alunitlosmis siixurunun vo onun 500-900°C temperatur
intervalinda termiki par¢alanmasi naticesindo alinmis mohsullarin  kimyavi Vo
mineraloji torkiblori todqiq edilmisdir. Siixurun tarkibino daxil olmus alunitin faza
cevrilmoalori vo onun marhalali termiki pargalanmasinin ehtimal edilon sxemi togqdim
edilmisdir. Miiqayisa {iglin bir ne¢o elmi osorin qisa icmali verilib. Alinmig naticalor
todqgiq edilon Zoaylik alunitlogmis siixurunun rasional emalin1 tomin edan texnoloji
prosesin asaslandirilmasi vs islonib hazirlanmasi tigiin istifads oluna bilar.
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HUCCIEJOBAHUE TEPMUYECKOI'O PA3JIOKEHUA
AJIYHUTU3UPOBAHHOM MOPOIbI 3ATJIMKCKOI'O
MECTOPOXKIAEHUA

Knroueevle cnosa: anyHumusuposauHas nOpooOd, MePMUYECKOe DA3LoHCeHUe,
Odecudpamayust, XUMUYECKUN U MUHEPALo2U4ecKull cocmasvl, Keapy, 0e3600Hble
Keacywl

CraThsi TIOCBAIICHA KCCJICIOBAHMSAM, HANPAaBICHHBIM Ha pa3BUTHE (DU3UKO-
XUMHYECKUX M TEXHOJIOTHYECKUX OCHOB MEePEpadOTKH ayHHUTOBOM pyabl 3arInKCKOTO
MecTopoxaeHus: (AzepOaiimkaHckas PecmyOnuka). ANyHUTH3HUpPOBaHHBIE MOPOJIEI,
claralomye 3Ty  PyAY, XapaKTepHU3YIOTCS  Pa3iuYHBIM  XUMHYECKUM U
MUHEpPAJIOTHYECKUM  CcOCTaBaMH. Hapsgy ¢ alyHHUTOM B HUCCIEAyeMOM
aHYHI/ITI/I3PIpOBaHHOI>'I mopoac IMpUCYTCTBYIOT B 3HAYUTCIBHBIX KOJMYECTBAX TaKHC
MUHEpanbl, KaK KBapll, KAOJWHUT, TUKKAT, reMatut u Ap. CojepkaHuWe IIeHHBIX
KOMIIOHCHTOB, TAKUX KaK OKCHJI KaJIus, OKCHUJ aJITIOMUHUSA 1 CepHBIfI AHTruapua CUJIbLHO
BapbUpPYyeT B 3aBHCHMOCTU OT COJEpKaHUs allyHWTa B Mopoje. M3BrnedeHue IeHHBIX
KOMITOHCHTOB, BXOJAIIUX B COCTaB IOPOJABI, ONPCACIACTCA, B OCHOBHOM, YCIIOBUAMU
e€ TpeaBapUTENFHON TEPMHUYECKOH OO0padOTKH C HCIOJIB30BAHHEM COBPEMEHHBIX
croco00B  TepepadOTKH, TaKUX KaK KUCJIOTHBIN, IIEI0YHONH, KOMOMHUPOBAHHBIA U
npyrue. C wucmonb3oBaHHEM (DH3UKO-XMMHYECKUX METOJOB aHANN3a, TaKuX Kak
PEHTI€HOCIIEKTPOCKONMYECKH, peHTreHoda3opbiii (POA), TepMorpaBUMETpUIECKUIA
W PpacTPOBBIA DJIEKTPOHHO—MHUKpOCKommueckuii (POM) MeTonsl HCCIemoBaHBI
XUMHYSCKUM W  MUHEPAJOTHYECKUW  COCTaBbl  ATYHUTH3UPOBAHHOH  TOPOJIBI
3ariauKCKOr0 MECTOPOXKACHUS W TPOMYKTOB TEPMHUYECKOTO PA3JIOKEHHS AayHHTa,
BXO[SIIET0 B e¢ cOoCTaB, B WHTepBane Temmeparyp 500+900°C. IlpexcraBieHs
(azoBbIe TIpEBpallleHUs] allyHWTa M IpelrojiaragMasi cxeMa ero CTYIeHYaToro
paznoxxenus. s cpaBHEHUs TIpUBENIEH KPAaTKU 0030p HECKOJILKUX HAYYHBIX paboT.
[TomryueHHbIe pe3yabTaThl MOTYT OBITh HCITONB30BaHBI JUII 00OCHOBAaHUS U Pa3paOdO0TKU
TEXHOJIOTMYECKOT0 TIpoIiecca, OOECTIEYMBAIOIIETO PAIlMOHAIBHYIO IepepaboTKy
HCCeNyeMOU amyHUTH3UPOBAHHON OPOABI 3arIMHCKOTO MECTOPOKICHHUSL.

E.A.Teymurova, V.A.Gasimov, 1.G.Melikova, M.1.Abdullaev,
A.S.Amirov, N.l.Abbasova, Y.B.Kahramanova, R.M.Vakilova

INVESTIGATION OF THERMAL DECOMPOSITION OF ALUNITEIZED
ROCK OF THE ZEYLIK DEPOSIT

Keywords: alunitiezed rock, thermal decomposition, dehydration, chemical and
mineralogical compositions, quartz, arid alum
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The article is dedicated to investigations directed to the development of
physical-chemical and technological basis of alunitiezed ore of the Zeylik deposit
(Azerbaijan Republic). Aluniteized rocks composing this ore, are characterized by the
different chemical and mineralogical compositions. Along with alunite the studied
aluniteized rock contains significant quantites of such minerals as quartz, kaolinite,
dickite, hematite and others. The content of valuable components such as potassium
oxide, aluminium oxide and sulfuric anhydride varies greatly depending on the alunite
content in the rock. Extraction of valuable components included in the alunitiezed
rock composition is determind, mainly, by the conditions of the preliminary thermal
treatment of the aluniteized rock by using of the modern processing methods, such as
acid, alkaline, combined and others. With the use of the physico-chemical analyses
methods, such as X-ray spectroscopic, X-ray phase (XFA), thermogravimetric and
scaning electron microscopic (SEM) methods, the chemical and mineralojical
compositions of the alunitiezed rock of Zaglik deposit and the products of the thermal
decomposition of alunite, included in the alunitiezed rock composition at the
temperature range of 500-900°C, were determined. The phase transformations of
alunite and suppored scheme of the its stage decomposition are presented. For
comparison there was presented the brief survey of the some scientific works. Obtained
results may be used for the substantiation and elaboration of technological process that
ensures the rational processing of the studied aluniteized rock of Zeylik deposit.

Giris

Aliiminium miiasir sonayeds an vacib metallardandir. Onun istehsali oldugca
boyiik siiratlo inkisaf edir. istehsal vo istehlak baximindan aliiminium poladdan
sonra ikinci, slvan metallar arasinda iso birinci yerdadir. Bu, ilk novbadso metalin
giymotli  xiisusiyyatlori ilo (yiiksok elektrik kegiriciliyi, korroziyaya qarst
davamliligi, asagt sixlig vo S.) olagedardir vo onun totbig saholorinin
genislonmasing imkan yaradir. Texnikanm oksar sahslorinds aliiminium genis
istifado olunur: aviasiya, avtomobil, elektrik, kimya sonayesinds, tikinti va
masingayirmada.

Hal-hazirda Azorbaycanda aliiminium sonayesinin inkisafi ti¢iin 0sas xammal
monbayi Dagkoson rayonunda yerlogon,diinyanin zongin yataglarindan biri olan
Zaylik alunit filizi yatagidir.

M.A.Qasqay todgiqatlarinda [5, 400 s.] geyd edir ki, Zaylik filizinds alunit
geyri-barabar paylanir. Belo ki, alunit siixurunun emal tisulu onun kondisiyasina
miivafiq olaraq segilmoalidir.

Alunit filizinin emal texnologiyasinin islonmosi problemina bir ¢ox
todgigatlar hasr olunmusdur. Lakin biitiin bu islor bir sira ¢atismazliglara malikdir:
texnoloji sxemin g¢oxmaorhaloli olmasi, sulfat tursusu mohlullarinin domirdan
tomizlonmasinin miirokkabliyi, golovi metal sulfatlarin domir vo aliiminium
sulfatlarindan ayrilmasimin ¢atinliyi, bdyiik enerji itkisi vo s. Ona gora do bu
catinliklorin aradan galdirilmasi vo alunit filizinin emalinda tursu, galavi, kombino
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olunmus (Layner-Tagiyevin) [8, 208 s., 11, 504 s.], hidrokimysvi (UAMI*-
Nosirovun) [2, 99 s.] vo hamginin yeni effektiv emal {isullarmin [11, 504 s.]
islonmoasi prioritet masalo hesab olunur.

Hazirki todgigatlar Zoaylik alunitlosmis siixurunun kompleks emaliin
tokmillogsmasi va tatbiginin nazari asaslarinin islonmasi magsadils kegirilib.

Analiz iisullan va cihazlar

Zoylik yatagimin alunitlogmis siixurundan gotiiriilmiis niimunanin, hamginin
onun 500-900°C-do termiki pargalanmasi naticasinds alinmig mohsullariin fiziki-
kimyavi analizlori asagida geyd edilmis cihazlardan istifadasi ilo aparilmigdir:

— rentgen spektrometr RFA, Universal S8 Tiger, “BRUKER” firmasi
(Almaniya) - stixurun tam kimyavi analizi;

— derivatograf STA-448 F3 Yupiter, “NETZSCH” firmasi (Almaniya) vo
derivatograf STA PT 1600, “LINSEIS” firmasi (Almaniya) — miivafiq olaraq
inert vo hava axini miihitlorinds siixurun qizdirilmasimin termogqravimetrik
analizlori;

— difraktometr D2 PHASER, “BRUKER” firmasi (Almaniya) va difraktometr
Miniflex 600, “RIGAKU” firmast (Yaponiya) — siixurun vo onun
qizdirilmasi naticasindo alinmig mohsullarin rentgenfaza analizlori (RFA),
stialanma Cuka;

— skanedici elektron mikroskopu JSM 6610LV, “JEOL” firmas: (Yaponiya),
spektrometr X-MAX, “OXFORD instruments” firmas: (Birlosmis Kralliq) —
sixurun vo onun qizdirilmast naticasinds alinmis mohsullarin skanedici
elektron—mikroskopik (SEM) analizlari.

Tacriibi hissa

Alunitlogmis stixurun emalinin somarali texnololoji prosesin islonmasi Va
tokmillogmasi iigiin siixurun maddi torkibinin miioyyan edilmasi boyiik nazari vo
praktiki shomiyyat kasb edir. Tadgiqg edilon Zoylik alunitlogsmis stixurunun kimyavi
vo mineraloji torkiblori miioyyan edilib [1, s.76-82]. Siixurun orta niimunasinin

tam kimyovi torkibi codval 1-do taqdim edilib.
Cadval 1.
Zoylik alunitlogmiys stixurunun orta niimunasinin tam kimyavi tarkibi,
(kiitlo %-12)

Na,O | MgO | AlLO; | SIO, | P,Os | SO; | K,O | CaO | TiO, | MnO | Fe,05 | CI | YTI

1,93 | 0,014 | 22,00 | 26,79 | 0,28 | 29,27 | 542 | 0,55 | 0,64 | 0,08 | 591 | 0,06 | 65

Qeyd: YTI-950°C temperaturda ugan komponentlorin migdari bildirilir.

Vv Cu Sr Cr Zr Ni Co Zn Ba As

0,0231 | 0,018 | 0,35 | 0,067 | 0,018 | 0,0081 | 0,0004 | 0,04 | 0,02 | 0,0195

L UAMI — Umumittifaq Aliiminium-Magqnezium Institutu
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Toadqiq edilon siixurun rentgenfaza (RFA) analizi naticasinde miiayyon
edilib ki, onun oasas torkibini K-Na-alunit (~49,9%), kvars (~39,0%) vo hematit
(~4,7%) toskil edir. Siixurda az miqdarda kaolinit (~2,6%) vo kampilyait
(~3,8%) askar olunub (sokil 1) [1, s.76-82].
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Sakil 1. Zaylik alunitlogmis siixurunun difraktoqrami. Fazalarin gostaricilari:
1 *SiOZ —kvars; 2—-2 — (K0'75Na0’25)AI3(SO4)2(OH)6 —alunit;3 *A|28i205(OH)4 —
kaolinit;4 —Fe,05; — hematit;5 —CusMn(SO,4),(OH)e(H,0),4 — kampilyait.

Zaylik alunitlogmis siixurunun mineraloji tarkibi SEM analizinin istifadosi
ilo todqiq edilib [1, 5.76-82]. Analizin naticalori sokil 2-do togdim edilib.

Kimyoavi (Codval 1), RFA (Sokil 1), vo SEM (Sokil 2) analizlorin
noticasindo miioyyan olmusdur ki, todqgiq edilon siixurda alunitin miqgdari
~49,9+75% toskil edir. Siixurda alunitin torkibinin hesabatt M.A.Qasqay vo
[.A.Babayev torofindon toklif edilmis timumilosdirilmis iisula uygun olaraq
aparihib [11, 504 s.]. Miioyyan edilib ki, Zoylik alunitlogsmis stixuru DOSTa
('OCT) miivafiq olaraq kondision alunit siixurlar1 kateqoriyasina (1-ci nov)
aiddir (alunit — 45+75%; SO3; — 15,46+30,93%) [6, 318 c].

Alunit siixurunun torkibini toskil edon faydali komponentlorin ¢iximi
osason siixurun qabaqgadan aparilan termiki emali soraiti ilo miiayyan olunur.
Alunit siixurlarinin oksor miiasir emal tsullari: tursu, tursu-golovi (Labutin-
Naumgenkonun), ammonium — galovi, Layner — Tagiyevin potas-goalovi tisulu
kimi alunit siixurunun gabaqcadan termiki dehidratlagsmasini nozardo tuturlar [8,
208 c.; 11,504 c.].

Alimlarin alunitlogsmis siixurun dehidratlasmasina aid miixtalif fikirlorinin
otrafli icmali monografiyalarda va elmi mogalolords toqdim edilib. Indiki
vaxtda dissosiasiya [7, 99c.; 8, 208 c.] va geyri-miitanasib [3, 324 c.; 10, ¢.36-
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CaKo 1 TiKee 1 FeKo 1
Y

Sakil 2. Zaylik alunitlogmis siixurunun mineraloji tarkibinin SEM analizinin naticalori [5]:

a) stixurun element torkibi; b)siixurun elektron tasviri,x170: 1- (K,Na)Al3(SO,),(OH)s—K-Na-
alunit; 2 — SiO, — kvars, 3 — Fe,03-hematit, 4-Al,Si,O5(OH),-kaolinit; c) siixurun torkibina
daxil olmus elementlorin energetik spektrlori: ¢- siixurun scanogrami.

41] nozoriyyslori alunitin dehidratlagsmasi kimyasina aid olan an genis yayilmis
noziriyyslordir. Dissosiasiya nozoriyyssine gors, 500-600°C  temperatur
intervalinda alunitin dehidratlagmasi bas verir va naticads Al- va ya Al-K-susuz
zaylori, 2 molekul amorf Al,O3 va su buxari alinir [7, 99c.; 8, 208 c.]. Qeyri-
miitanasib nozeriyyesino goro 460-550°C temperatur intervalinda alunitin
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dehidratlasmasi normal va asasi zaylorin alinmasi ilo miisayiat olunur; sarbast
Al,Oz ayrilmir [3, 324 c.; 10, ¢.36-41]. Coxsayl fargli molumatlar oldugundan,
miivafiq eksperimental todqiqatlar aparmadan siixurun dehidratlasma saraitinin
miioyyan etmok ¢atindir.

Tadgiq edilon alunitlosmis siixurun qizdirilmasi stasionar soraitdo aparilib.
Narin tytidilmiis (~60 mes.) nimuna (~5 gram) todqiq edilon temperaturda
hava miihitinde 10° Cldaq. siiratlo qizdirilir va qizdirict sobada hava miihitindo
2 saat orzindo saxlanilir.

Termogqravimetrik analiz {isulundan istifado etmoklo Zoylik alunitlogmis
stixurunun inert (N2) vo hava axini miihitlorinds termiki parcalanmasi todqiq
olunmusdur (Sokil 3). Sokil 3(a)-da 214,0°C-do DTA ayrisinds qeyd olunmus
endo-effekt alunit stixurunun hidrat suyunun ayrilmasi ils alagadardir [7, 99 c.].

TQ, % 983.8°C  DTA (mkV/mg)
_ 705.3°C
10077 kuLl;{ doyismosi -3,§77°/lt/
95} . 0.8
501 3°C 1245°C \
90 1190°C Yy 6
1. i kiitlo dayismasi - 8.47%
kutle deyismasi - 12.10%] 4
80 )
r 533 4°C ' — 102
a) o} 2140°C 760.8°C\
, Qaliq kiitl9:67.29%(1249.0°C 0.0
200 400 600 800 1000 1200
Temperatur, °C
2L kiitlo doyismesi-5.4134% ¢ ) ) | 05
41 kiitlo dayigmasi-32.260% g(_)
i 5
4 ~ [
5 kiitla dayismasi-7.910% 7
-101 65 3
-12 i\ 60 g
-14+1 =Y —- _kiitlo doyismasi- 11. 601 8 E
=LgT \ Y 5 %
-181 40 x
20+ 35 B
221 2
=24 20
=261 15
=28 10
b) 2304 -5
L L | L L L L L L 0
0 100 200 300 400 500 600 700 800 900 1000
Temperatur, °C
Sakil 3. Zaylik alunitlogmis siixurunun inert (N,) (a) Vo hava axini (b) miihitlorinda

qizdirilmasinin derivatogramlar

59




E.A.Teymurova, V.0.Qasimov, [ G.Molikova, M[Abdullayev, A.S.Omirov, N.I. Abbasova,
Y.B.Qahramanova, R.M.Vakilova

Zoylik alunitlogsmis stixurunun termiki dehidratlasmasi inert miihitdo
501,3+560,0°C temperatur intervalinda (maksimumu — 533,40C-d9) (sokil 3a),
hava axini mithitinde iso 507,1+548,3°C temperatur intervalinda (maksimumu
529,OOC-d9) (sokil 3b) ¢okilmis derivatoqramlarin DTA oyrilorinda endo-
effektlorlo vo siixurun kiitls itkilari ilo oks olunub.

G.V.Labutina goras [7, 99 c.], alunit 500°C-dok qizdirildiqda hidrat suyunu
(6H20) itirir vo keg¢id temperaturlarinda susuz alunit kimi moévcudlugunu
davam edir. Bu onun metastabil voziyyatidir. 500°C-do vo ondan da yuxari
temperaturda (550-600°C) dehidratlagmis siixur pargalanir vo susuz Al-K-
zaylari, amorf Al,O3 vo su buxari alinir.

Hazirki tadgigatda RFA vo termogravimetrik analizlorin naticalari alimin
bu fikirlarini tamamilo tosdiglayir. Belo ki, 430°C-dok qizdirilmis alunit siixu-
runun difraktograminda par¢alanmamis, susuzlasmis alunit miisahido olunur
(Sakil 4 (). Zaylik stixurunun tarkibins daxil olan K-Na-alunitin ilkin parca-
lanmas: kristalhidrat suyun ayrilmasindan sonra, 500°C-do bas verir (sokil 4
(1)). Alunitin izleri difraktogramda geyd olunmayib. 500°C-do vo daha yiiksok
temperaturlarda (550-600°C) alunitlogmis siixurun dehidratlasmasi noticasinds
alinmis mohsullarin difraktoqramlarinda Al-K-susuz zaylori [KAI(SOy),] Vo sii-
xurun tarkibini toskil edon kvars vo hematit askar edilmisdir (sokil 4 (111-1V)).

.........

- S _~-f-~"|~,‘~—»~c,-,_,}_LL 0 I IO | R | Adr i

sooo

4000

2 s : r T g 0 %
] ™, 2 3 al N, ! 2 Xk X Ve

Sakil 4. Zoylik alunitlogmis siixurunun 430°C(1), 500°C(11), 550°C(111), 600°C(1V), 760°C(V) va 900°C-dak
(VD) qizdirilmasi naticasinda alinmis mohsullarimin difraktogramlar, Ffazalarin gostoricilari: 1-SiO, —
kvars; 2-PDF 01-078-4554 (K 75Nag 25)Al3(S04),:(OH)s — alunit; 3—Fe,05 — hematit; 4-PDF 00-023-0767
K,Al(SO,), — susuz Al-K — zaylari; 5-K,Na(SO,4) — kalium, natrium sulfat; 6—y-Al,Oz-y-aliiminium oksid,;
7-K3Na(SOy,), — aftitalit
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Al-Na - zoylorin miqdar1 az olduguna goro onlarin mévcudlugu
difraktoqramlarda (Sakil 4 (I1-IV)) geyd olunmayib. Amorf tobisto malik
olduguna gora Al,O3-ilin xarakterik xatlori geyd olunmayib.

600°C-do dehidratlagsmis siixurun SEM analizi Al-K va Al-Na — susuz
zoylorin qarisiginin méveudlugunu tasdigloyir (Sokil 5b, c). Todgiq edilon
alunitlosmis siixurun 600°C-do termiki dehidralasma naticosinds alinmis

mohsulunun element analizi sokil 5a-da tagdim olunub.
Cadval 3.

Element Caki, % Atom, Birlagma

IR 204 1.86 275

AK 1425 11.08 26.93
SIK 1571 11.73 3361
SK 10.68 6.99 26.66
KK 432 232 520
CaK 024 0.13 033
FeK 351 132 4352
o] 4825 6458

Cami 1000.00

KKal CaKal

Sokil 5. 600°C-do  dchidratlasmis  Zoylik
alunitlosmis  stixurunun ~ SEM  analizlorinin
noticalori: a) siixurun element analizi; b) siixurun
elektron tosviri, x170: 1- Al-K va Al-Na susuz
zoylorin  qarisigi  [(K,Na),SO4-Al(SO4)s]; 2 —
kvars (SiO,); 3 — Al-K va Al-Na susuz zaylorin
qarisiginin  kvarsla birgs yerlosmosi; ¢) siixurun
skanoqrami; ¢) siixurun torkibino daxil olan
elementlorin energetik spektrlori.
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Zoylik alunitlogsmis siixurunun torkibino daxil olmus alunitin ilkin
pargalanmasi asagida taqdim olunub (reaksiya 1):

(KiNa);S04-Aly(SO4)s-2A1;05-6H,0—(K,Na),.SO4-Al(SO4)s+ 2:1:223

+6H,0 T. (1)

Yuxarida geyd edilmis Zoylik alunitlosmis siixurunun tarkibina daxil
olmus alunitin termiki dehidratlasmasina aid olan hazirki tadqigatlarin naticalori
V.Labutin [7, 99 c.], A.K. Zapolskiy [4, 208c.], A.Kuchuk, S.Gulaboglu [16,
p.6028-6032], F.Kuchuk and K.Yildizin [15, p.37-42] islorinin noticalari ilo
uzlasaraq, onlan tosdigloyir. Belo noticoys golmok olar ki, 500-600°C
temperatur intervalinda Zoaylik alunitlogsmis siixurunun torkibino daxil olmus
alunitin dehidratlasmasi dissosiasiya nazariyyasine uygun bas verir.

M.A.Qasqaya gora [5, 400 c.], alunitin par¢alanmas biitiin suyun 13,04%
miqdarinda (nozori torkib) ayrilmasi ilo baslayir vo 600°C-dok davam edir.
6H,0-un ayrilmasi basa catdigda metastabil K, Al sulfati alinir vo 2Al,03
amorf halinda ayrilir (reaksiya 2-o asasan):

2Al1,0
RZSO4AI2(SO4)32A|2(OH)6_) RZSO4A|2(SO4)3+ # (2)
+ongat metastabil susuz morf
R-K', Na'. K va Al-un vo ya (K, Na)

va Al-un sulfatlart

Zoylik alunit filizinin emalina hasr edilmis ovvalki tadqiqatlarin
mialliflori H.B.Sahtaxtinskiy vo K.M.Samadzads [13, ¢.140-145] vo onlardan
da owwal G.Gad [14, 128 c.], mioyyan etmisdirlor Ki, alunit filizi
dehidratlagdiqda, kiikiird torkibli qazlarin ayrilmasi konstitusion suyun
ayrilmast ilo eyni zamanda bas verir vo proses temperaturun artmasit ilo
intensivlosir.

Aparilmis  todqigatlarin - maolliflori  [13, ¢.140-145] belo naticoys
golmisdirlor ki, konstitusion suyun tam, kiikiird oksidlarinin iso an az miqdarda
ayrilmast  mogsadile  Zoylik alunitlosmis siixuru  600-640°C  temperatur
intervalinda (daha dogiq 620°C-ds), miiddsti 1 saatdan az olmamagla,
qizdirmaq lazimdir. 620°C-do hava tullantilarinda sulfat vo sulfid anhidridlarin
torkibi ciizi miqdar toskil edir, daha boyiik miqdarda onlar otraf miihito ziyan
edo bilor. Buna gora do alunit filizinin kompleks emalinda onun qizdirilmasi
zamani SOs-lin minimal ayrilmasi ilo konstitusion suyun daha ¢ox qovulmasina
imkan veran optimal saraitin miioyyan edilmasi miistasna shamiyysto malikdir
[11, 504 c.].

Hazirki  todqigatda alunit slixurunun inert mihitdo ¢okilmis
derivatoqraminin DTA ayrisinda 705,3°C-ds kicik ekzo-effekt miisahido olunur
(Sokil 3a). Todgiq edilon alunitlosmis siixurun hava axi1 miihitindo
qizdirilmasiin derivatoqgramimin DTA ayrisinda (Sokil 3b) ekzo-effekt geyd
olunmayib, ona gors ki, siixurun dehidratlasmasi naticasinds alinmis susuz Al-
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K vo Al-Na zoylorin termiki parcalanmasini oks etdiron endo-effekt ekzo-
effektin iistiinii Ortiir.

700-750°C temperatur araliginda derivatoqgramim DTA oyrisindo geyd
olunmus kigik ekzo-effektin tobisti vo onunla slagodar olaraq alunitin qurulusu
Va Xxassalarinin doyismasina aid olan miixtalif miibahisali fikirlor bildirilmisdir.
Onlarin otrafli icmali elmi osarlords [2, 99c.; 3, 324 c.; 5, 400 c.] tohlil
edilmisdir. V.D.Ponomaryova gora [9, €.94-102] ekzo-effektin tabioti birmanali
toyin edilmayib.

Misal olarag bozi moalumatlar asagida geyd edirik. A.M.Qasqay 700—
770°C-dok quzdirilmis alunitin termograminda homin ekzo-effektin  omolo
golmasini strukturun doyismasi vo susuz metastabil kaliumun, aliminium vo ya
kalium, natrium, aliiminium sulfatlarinin kristallik K,SO,4 va ya (K, Na),SO4 va
Al(SO4)s-dok pargalanmast ilo izah edir. O, geyd edir ki, dikkitin vo kvarsin
miqdarmin ¢oxlugu ilo farglonan alunitlogmis siixurun termoqraminda kigik
ekzo-effekt miisahido olunmur [5, 400 c.].

G.V.Labutin kristallooptik analizin tosdigi asasinda bels naticays galib ki,
650°C-dok qizdirilmis alunitin termogqraminda miisahido olunan kicik ekzo-
effekt Al,Os-lin daha az aktiv sixlagsmis formaya kegmasi naticasinda amalo
golir [7,99c.].

A.1.Tsvetkov vo J.P.Valyasixinaya goro [12, ¢.10-16] alunit dehidratlasma
noticasindo kalium, aliiminium sulfata vo ya susuzlagmis zoylor vo 2 molekul
amorf Al;O3-dok pargalanmir, onun metastabil strukturu saxlanilir.
Dehidratlagsmis alunitin termoqraminda 730-750°C temperatur intervalinda
qgeyd olunmus ekzo-effekt alunitin metastabil strukturunun pargalanmasin
tosdiq edir. Bunun ardinca alunitin kristallik qofasindon azad olmus susuz
zoylorin intensiv termiki pargalanmasi baslayir.

Bu molumata ssaslanaraq, alunitin qizdirilma zamani bas veran kimyoavi
cevrilmalorin  sxemi toqdim edilib (3-6):

0
K;S04-Al(S04)32Al,056H,0 —490:550¢, o)
metastabil struktur
K,SO04-Aly(SO,)s-2A1,04+6H,0 T 730-750°C @)
strukturun parg¢alanmasi
K5S04-Aly(SO04)5-2A1,05 _740-950°C ©)
K,SO4+3(y-Al,0;)+350,T  <1500°C K,SO04+3(a-Al,Oy). (6)

O.Knitsek vo X.Fetter ekzo-effektin  omoalo  golmasini  alunitin
dehidratlasmasi noticosindo alinmig amorf susuzlasmis osasi  zaylorin
kristallagsmasi ilo alagalondirirlor [14, 128 c.].
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G.V.Labutin [7, 99 c.] vo Y.A.lLaynero [8, 208 c.] gors, alunitin
par¢alanmasinin ikinci marhoalasinds, temperatur 800-850°C-dok yiiksaldikda,
alunitin dehidratlasmasi1 naticasinds alinmis susuz Al-K — zaylorin termiki
pargalanmasi bas verir. Proses endo-termik reaksiya ilo miisahido olunur.
Reaksiyanin tonliyi (7) asagida tagqdim edilib:

KzSO4'A|2(SO4)3 = K,SO, + AlL,O3 + 3SO3T (7)

SO; demok olar ki, tam (~90%) gaz fazasina ayrilib vo onun yalniz az
hissasi asagidaki reaksiyaya (8) uygun olaraq pargalanir:

SO3— SO, + 0,50,. (8)

K,0 ilo olagalonmis SOj alunitin pargalanmasinin ikinci marhalasinda
800-850°C-do ayrilmir [11, 504 c.].

Hazirki todgigatda susuz Al-K va Al-Na zoylorin qarisiginin termiki
pargalanmasi kristallik gofosdon 3 molekul SOs-iin ayrilmasi ilo miisahido
olunur (reaksiya 7) ve inert miihitdo 724,5-780,8°C temperatur intervalinda
(maksimumu  760,8°C) (sokil 3a), hava axii miihitinds iso 708,5+-767,0°C
temperatur  intervalinda  (maksimumu  743,7°C) (sokil 2b) cokilmis
derivatogramlarin DTA oyrilorinds endo-effektlorlo vo susuz AI-K vo Al-Na —
zoylorin qarisiginin kiitlo itkilori ilo oks olunub.760°C-dok (sokil 4 (V))
qizdirilmig Zaylik alunitlogsmis siixurun difraktoqraminda K, NaSOa, y-Al,0;
kvars vo hematit askar edilmisdir.

H.B.Sahtaxtinskiy, ©.N.Xalilov vo H.A.Aslanov [14, 128 c.] Zoylik
yataginin alunitlogmis siixurunun termiki par¢alanmasinin todqiqi noticasindo
bels naticoys goliblar ki, 740°C-don baslayaraq Al,O3 ¢atin hall olan y-Al,O3
modifikasiyasina keg¢ir, xiisusila galovi mohlullarda.

AM.Qasqaya gora, 700-770°C-do qizdirilmig siixurdan ayrilmis amorf
Al,O3 kristallik y-Al,03 modifikasiyaya kegir; K;SO4 va (K, Na),SO, fazalar
doyismoz qalir; alunitin torkibino daxil olan SOs-iin 3/4 hissoesi ayrilir. 770—
900°C temperatur intervalinda bas vermis ikinci endotermik reaksiya (7)
Aly(SOy)3-lin y-Al;03-0 vo SOs-dok pargalanmasi ilo miisahido olunur (9) [5,
400 c.]:

Alz(SO4)3 = Al,O3; + 3S0s. (9)

V.1.Fink, K.K.Van Korn, H.H. Pazour [14, 128 c.] belo naticoya goaliblor
ki, 500°C-don baslayaraq 600°C-dak alunit susuzlasmis zoylorin kristallarina
cevrilir. 600—700°C temperatur intervalinda kristallarin artmasi miisahido
olunur. 700-800°C-do ikinci parcalanma bas verir. Noticado kristallik y-Al,O3
va K,SO,4 alinir.
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Sakil 6. Zoylik alunitlogmis sixurunun 800°C-dak qizdwrilmast naticasinda alinmis mahsullarinin
difraktogrami. Fazalarin géstoricilori: PDF 01-083-2467 SiO, — kvars; PDF 01-074-1742
K3Na(SQy), — aftitalit; PDF 01-089-8103 Fe,O3; — hematit.

G.M.Gad vo L.M.Birret [14, 128 c.] tayin ediblor ki, 650°C-do amalo
golmis susuz zoylor 780°C-do K,SOs-0 Vo y-Al,Os-dok parcalanirlar. Onlar
bildirir ki, alunitin par¢calanmasinin naticasinds y-Al,Og iki yolla amals golir: a)
susuz kristallik zoylorin pargalanmasi noticasinds; b) amorf materialdan.
Homg¢inin G.M.Gad bildirir ki, susuzlagsmis Al,O3-don amoala golon amorf Al,O3
780°C-ds kristallasir vo y-Al,O3 modifikasiyasina kegir [14, 128 c.].

Hazirki todgigatda 800°C-do qizdirilmis alunitlogmis siixurun difrakto-
qrami sakil 6-da vo SEM analizi sokil 7-doa togdim edilib.

Cadval 4.
Element | Caka% | Atom, | Bulagms, | Formula
% %
NakK 2.60 239 351 Na,0
AIK 19.63 15.35 37.08 AlLO:
SiIK 17.84 13.40 38.17 810
SK 4.06 267 10.13 SO:
KK 551 297 6.64 K.0
TiK 022 0.10 0.36 TiO,
FeK 320 121 412 Fa0
(o} 46.95 6151
Cami 100.00
- -~ ‘
a

Sakil 7. 800°C-dok qizdirilmis Zoylik alunitlogmis siixurunun SEM analizlorinin naticalari: a)
stixurun element analizi; b) siixurun tarkibina daxil olan elementlorin energetik spektrlori.

Al-K vo Al-Na zoylorin qarisigi 800-900°C-do intensiv pargalanir [4, 208
c.; 8,208c.].
800°C (Sokil 6) vo 900°C-dok (sokil 4(VI)) qizdirilmis  slixurun
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difraktoqramlarinda K3Na(SQOy),, y-Al,O3 kvars vo hematit agkar edilib; Al-K
Vo Al-Na — zoaylorin garisigi az miqdarda olduguna gors toyin olunmayib.
Halbuki, 900°C-dok qizdirilmis stixurun skanoqraminda (sokil 8¢) parcalan-
mamis Al-K va Al-Na — susuz zaylorinin galiglari, homginin kvars vo hematit
askar edilib.

Cadval 5

Element | Czki,% | Atom, | Birlagms, | Formula
% %

NakK 289 264 389 Na.0

AIK 20.77 16.17 3524 ALO:

SIK 1731 1295 37.03 Si0;

SK 397 2.60 992 SO

KK 544 0.98 6.56 K.0

FeK 261 61.73 336 F=0

o

Cami

FeKo. 1

Sakil 8. 900°C-dok qizdurilmis Zaylik alunitlosmis siixurunun SEM analiziorinin naticolori: a) siixurun
element analizi; b) siixurun elektron tosviri: x170: 1-Al-K va Al-Na-susuz zaylorin garisagi [(K,
Na),SO,-Al»(SO,)3]; 2-kvars(SiO,); 3 — hematit (Fe,03),; ¢ stixurun tarkibina daxil olan elementlaorin
energetik spektrlori; ¢) siixurun skanogram
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Belalikls, rentgenspektroskopik, rentgenfaza, termoqravimetrik vo SEM
analizlorinin naticalarina gors ehtimal olunmusdur ki, tadqiq edilon alunitlogmis
siixurun torkibine daxil olan alunitin 500-900°C temperatur intervalinda faza
cevrilmolori, dissosiasiya noazoriyyssino osaslanaraq, asagida toqdim edilmis
sxem iizra bas Verir:

500-600°C Al,0; _760°C
alunlt—P(K, Na)QSO4A|2(SO4)3 + f > (K Na)ZSO4 A|2(804)3
amor

AlLO 0
+KNaSO + 222 4 1AL, 800-900°C , k Na),S0,-Aly(SOy), +
amor

+ K3Na(SO4)2 + "{-Alzog.

Noticalar

1. Rentgenspektroskopik, rentgenfaza (RFA), termogravimetrik vo SEM
analiz metodlarindan istifads edarok Zoylik yataginin alunitlogmis siixurunun va
onun torkibino daxil olan alunitin 500-900°C temperatur intervalinda termiki
pargalanmasi naticosindo alinmis mohsullarin kimyavi vo mineraloji torkiblori
mioyyan edilmisdir. Todgiq olunan kondision alunitlogsmis siixurda alunitin
torkibi ~49,9+75% toskil edir.

2. Miayyan olunmusdur ki, Zaylik alunitlosmis stixurunun termiki
pargalanmasi 500-900°C temperatur intervalinda marhalali bag verir. Siixurun
ilkin parcalanmasi — dehidratlagsmasi kristallasma suyunun 6 molekulunun
ayrilmasindan sonra bas verir. Naticods Al-K- vo Al-Na susuz zaylorin
qarisigl, amorf Al,O3; Vo su buxart almir. Ikinci morholods alinmis Al-K- vo
Al-Na susuz zoylorinin termiki pargalanmasi — desulfurlagsmasi bas verir.
Noticade K,NaSO, (aralig mahsul), K3Na(SO,4), va y-Al,O3 alinir. Siixurun
torkibina daxil olan SOs-iin 3/4 hissasi kristallik gofosdon qaz fazasina ayrilir.

Termoqravimetrik analiz tsulundan istifado etmoklo todgiq olunan
stixurun inert (N2) vo hava axini miihitlorinds termiki par¢alanmasi naticasindo
bas vermis alunit siixurunun dehidratlasmasi vo alinmis Al-K— vo Al-Na susuz
zoylorinin desulfurlasmasinin temperatur intervallar1 vo kiitlo itkilari toyin
edilmisdir.

3. Todqig edilon Zaylik alunitlosmis stixurunun tarkibina daxil olmus
alunitin 500-900°C temperatur intervalinda bas vermis faza cevrilmalori vo
stixurun termiki par¢alanmasinin ehtimal edilon sxemi, dissosiasiya
nozariyyasins asaslanarag, toqdim edilmisdir.

|o3

O
alunit —200-600 Cy 1 Nj2),50,A1,(S0,); + 22 M»(K Na);S0,-Al(SO,); +
amo
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+ K,NaSO, +

AlO,
amorf

0
800-900°C

+ ’Y-A|203 (KzN&)zSO4'A|3(SO4)3 +

+ K3N&(SO4)2 + ’Y-A|203.

Alunitlosmis siixurun kompleks emalinin fiziki-Kimyavi asaslarinin
todqigi yeni enerjiya qonastli somorali tsullarin islonmoasina vo mdvcud
tisullarin tokmillogdirilmasing, yiiksoksilisiumlu aliiminium xammalinin, Al,Os3,
koaqulyantlar vo hal-hazirda zavod-tacriiba soraitinds sinaqdan kegirilon digor
mohsullarin emalina sorait yaradir.
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As an analytical reagent for the extractive spectrophotometric determination of
cobalt (I1) 1-(phenylamino)propanthiol-2 (L) has been proposed. L forms a blue
complex with cobalt (1) in the pH range of 4.1-5.9. Beer's law is respected in the
concentration range up to 0.5-20 ug/ml. The red Co(II)-L complex shows maximum
absorption at 490 nm with a molar ratio Co:L=1:2. The method can be used to
determine trace amounts of cobalt (1) in steel.

9.Z.Zalov, A.T.Hiiseynova, U.B.Abasquliyeva, F.V.Mammadova

1-(FENILAMINO)PROPANTIOL-2 KOBALTIN (II) TOYINI UCUN YENI
ANALITIK REAGENT KiMi

Acar sozlar: kobalt, 1-(fenilamino)propantiol-2, xloroform, spektrofotometriya

Kobaltin (I1) ekstraksiya-spektrofotometrik toyini iciin 1-
(fenilamino)propantiol-2 (L) yeni analitik reagent kimi toklif edilmisdir. pH 4.1-5.9-da
L kobaltla (I) qumizi rongli kompleks amalo gatirir. Ber ganunu 0.5-20 mkag/ml
kobaltin qatiliq intervalinda 6ziinii dogruldur. Qirmiz1 Co(II)-L kompleksi Co: L=1:2
molyar nisbatdo 490 nm-do maksimum isiq udur. Yeni iglonilmis metodika poladda
kobaltin (I) iz migdarlarini tayin etmok {igiin istifado oluna bilor.

A.3.3an08, A.T.I'yceiinosa, Y.b.A6ackynuesa, @.B.Mameoosa

1-(@EHUWJIAMHHO)IPOITAHTHO.JI-2 KAK HOBBI AHAJINTUYECKHUI
PEAT'EHT JJIs1 OIPEJEJEHUA KOBAJIBTA (II)

Knwouesvie cnoea: xobanom, I-(penunamuno)nponanmuon-2, xiopoghopm,
cnekmpogomomempus
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B KadecTBe AaHAIMTUYECKOTO  peareHTa  JUIs  JKCTPAKIIMOHHO-
cnekTpooTOMETpUUeCcKoro  omnpezenenus  kobampra  (II)  mpemmoxen  1-
(permmamuno))nponantron-2 (L). L obpasyer ¢ kobansTom (II) KOMIUTIEKC KpacHOTO
useta npu pH nuanazon 4.1-5.9. 3akon bepa cobnronaercst B mpeesiax KOHICHTPAIUH
kobampTa 0.5-20 mxr/min. Kpacueiii komruiekc Co(Il)-L mposiBisger MakcuMmanbHOE
nornomenue npu 490 HM mpu MossipHOM cootHommernn Co:L=1:2. Metoag MOKHO
WCIIOJIE30BaTh JJIsl OTIPEICIICHUS CISHOBHIX KommdaecTB kobanbTa (11) B cramm.

1. Introduction

Aminothiols, which are bifunctional compounds, are always in the focus
of attention of researchers as substances with wide application possibilities.
Considering the important role of coenzyme A, containing an aminoethanthiol
fragment, in processes occurring in a living organism, it becomes clear that the
search for synthetic aminothiols with high physiological activity is promising.

In pharmaceutical chemistry, aminothiols are widely used as
physiologically active substances. It is enough to note that thiophene and
dithiprofen, which are derivatives of aminothiols, are successfully used in
medical practice. Cysteine and homocysteine are also used in medicine as
drugs. Amifostine, a synthetic aminothiol, is widely used as a radioprotectant of
normal tissues in radiation and chemotherapy for cancer.

Amine thiols are a very useful synthon in the preparation of
physiologically active compounds [1]. In recent years, aminothiols have begun
to be used as effective radioprotector of normal tissues during radiation and
chemotherapy of cancer. Aminothiols are a very useful synthon in the
preparation of physiologically active compounds (1). In recent years,
aminothiols have been used as effective additives to polymeric materials,
increasing their radiation resistance, as well as antioxidants for lubricants. Used
as antimicrobial, antifriction and antiwear additives for lubricating oils [2,3].
Also, since aminothiols are new effective enzyme inhibitors [4], as well as
convenient ligands for complexes, they are very valuable compounds for the
preparation of analytical reagents used in the extraction and spectrophotometric
determination of certain transition elements in the environment [5-8]. In this
regard, a very promising reagent is 1-(phenylamino)propanthiol-2, containing
sulfur and nitrogen as a donor atom.

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

2. Experimental

Reagents. A stock solution (1mg/ml) of cobalt (I1) was prepared by
dissolving in water an exact linkage CoSO4x7H,0 in water containing 2 ml
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conc. H,SO,4 and diluted with water to 1 liter [9]. The concentration of the
cobalt solution was adjusted gravimetrically [9].

Solutions of L in chloroform (0.01M) were used. DP were synthesized
according to the procedure [4]. Their purity was verified by melting point
determination and paper chromatography.

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

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

General procedure for the determination of cobalt (I11). Portions of
the initial solutions of cobalt(ll) from 0.1 to 1.0 ml in increments of 0.1 ml and
2.2 ml of a 0.01 M solution of L were placed into the cuvette, test tubes
calibrated with ground stoppers (the volume of the organic phase was 5 ml).
The required pH was adjusted by adding 1M HCI. The volume of the aqueous
phase was adjusted to 20 ml with distilled water. 15 min after complete
separation of the phases, the organic phase was separated from the aqueous
phase and the optical density of the extracts was measured on KFK-2 at room
temperature and 440 nm (1=0.5 cm).

General scheme for the synthesis of  1-(phenoxy-3-
(phenylamino)propane-2-thiol [4]. 7.4 g (0.1 mol) of 1,2-epithiopropane and
18.6 g (0.2 mol) of aniline are placed in a 50 ml ampoule. After sealing the
ampoule, the reaction mixture is heated on a water bath at 95-100°C for ten
hours. After the specified time, the ampoule is cooled, opened, and the contents
are sub-jected to vacuum distillation for purification the reaction product from

aniline.
Ho
NH, + HZC\—/CH——CH34> NH—C —CH—CH,
s SH

Yield: 8 g, 50%, b.p. 80°C/3 mm Hg, d420= 1.0800, R¢=0.56,
np*°=1.5830.

'H-NMR(CHCI;,300MHz): 3.11(s,1H-CH), 3.19, 3.44, 3.51, 3.76
(d,2H,CH,), 6.2 -7.1(s,5H-Ar-H),1.5(s,1H-SH),8.06(s,1H-NH);

BC-NMR(75MHz,CHCls): 31.4, 33.2, 34.1, 36.2, 60.8, 66.8, 113.5,
117.2, 129.6, 147.6; IR(KBr,v,cm'l): v(NH)=3403.91, 3221.77 absortion bands
of valence bibrations of NH bonds, v(SH)=2556 absorbtion band of valence
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vibration of SH bond, v(CH)=3059.57, 3027 absorbtion bands of valence
vibrations of C-H bonds in aromatic ring, 1614, 1586, 1515, 1505, 1495, 1453,
1417 characteristic absorbtion bands of aromatic ring. Found,%: N-8.48, S-
19.28. CgH;3NS. Calculated(%): N-8.38, S-19.17.

3. Results and discussion

Extraction as a function of pH. Change in pH affected the
complexation of Co(ll)-L. Therefore, the absorbance of complex was studied
between pH 1 to 9 by using dilute HCI and NaOH solutions. The absorbance
values of extracted complex were measured. The maximum absorbance was
obtained in the pH range 4.1-5.9 (Figure 1). Beyond this pH range, the observed
absorbance values were lower. Thus further extraction and determination
carried out at pH 5.

A
0.50

0.40r-
0.30[
0.20[~
0.10f~

1 2 3 4 5 6 7 8 9 pH

Fig.1. Absorption of the Co-L complex depending on the pH of the aqueous phase
Cco=2.035% 10° M; C =5.0x10™*M, KFK -2, 1=490 nm, 1=0.5 cm.

The choice of the extractant. Co(ll) reacts with L and gives a red
colored complexes. These complexes are soluble in non-polar solvents. The
extraction of the complex has been tried with several solvents: CHCI3, CCly,
CsHs, CsHsCHg3, CsH4(CHg),, C2H4Cl, and CgHsCI. Fast division of layers and
the maximum value of molar coefficient of absorption were received at
extraction of complexes by CHCI;. After a single extraction (R, %) with CHCI;,
98.2 % of cobalt was extracted as an colored complex. Further researches were
conducted with CHCls.

Electronic absorption spectra. The reagent has minimum absorbance
at the maximum absorbance of the complex. Hence further absorbance
measurements were made at 540 nm. The molar absorptivity of the complex
was calculated with Komar method [10] to be &= 3.15 x10%.
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Effect of reagent concentration and shaking time. For the formation
and extraction of the complex, a 250 fold excess is required; a complexing
reagent is required; for example, the optimal conditions for the formation and
extraction of these compounds provides 4.1x10° M L. However, it was found
that the presence of an excess of the reagent solution does not change the
optical density of the color reaction. Co (1I) may be determined in the range
0.5-20pg/ml.

An equilibration time of 5.0 minutes is sufficient for quantitative copper
recovery. The color stability of the Co (I1)-L complex over time shows that the
absorbance due to the extracted particles is stable up to 40 hours, after which
there is a slight decrease in absorbance.

Stoichiometry of complexes and mechanism complexation. The
stoichiometry of the Co(ll):L complex was determined by Starik-Barbanel
relative yield method, equilibrium shift method, crossed lines method and
Asmus methods [10]. It shows that the composition of Cu(ll): L complex is 1:2
(Figure 2).

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

AJC
3.0
W b)
100 2.0F
50 1.1
. 1 1 1 1
0 15 2. 2. 1A 05 1.0 15 AA,

Fig.2. Determination of the ratio of components by a) Asmus method and b) relative
subtraction method for Co-L.
Coo=2.035% 10°M; C_L=5.0x10" M, pH 5, KFK -2, 1=490 nm, [=0.5 cm.
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The formula of the resulting Co-L complex is as follows:

Hy N
H3C—H(I‘,—C —H
S

</

C
/ !
H, H
N——C—C—cH,

Stability the constant of the Cu(ll)-L complex was calculated, which
turned out to be equal to Igf=11.62 at room temperature. The values of the
equilibrium constant K. is calculated by the formula IgKe = Ig D-lg [L] are
presented in Table 1.

In conclusion, the analytical parameters relevant to the proposed method
are given in Table 1.

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

Parameter Value
The pH range of education and extraction 1-9
Compound The pH range of maximum extraction 4.1-5.9
R,% 98.2
Amax, NM 490
Molar absorptivity 3.15 x10"
1gKeq 5.89
12 11.62
lgKex 9.48
Working range, ug /ml 0.5-20

Influence of interfering ions. The The effect of various ions and
reagents on the extraction-spectrophotometric determination of 5 mg cobalt (1)
Is summarised in Table 2. It can be assumed that large amounts of alkaline ions,
alkaline-earth ions, NH,*, CI", S,05>, F, NOs, SO,%, ClIO,, PO4*, tartrate,
citrate, oxalate and tiron; moderate amounts of Cr(\VI), Cr(lll), Zn(ll) and
Cd(lI); and small amounts of Mn(Il), Sn(Il), Cu(ll), Al(III), ascorbic acid and
SCN- are tolerable. Ni(ll), Fe(lL 1), V(IV,V), W(VI), Mo(VI), Ti(lV) and
Nb(V) interfere determination of Co(ll). However, the interfering effect of
some of these ions can be reduced by masking with oxalate, citrate or EDTA.
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The proposed method compares favourably with the existing ones
(Table 2) and offers the advantages of better simplicity, rapidity, sensitivity,
and selectivity [11, 12].

Table 2.
Comparative characteristics of the procedures for determining of cobalt
Reagent pH Anm | 10" | Beer’s law [Ref.]

range (ug/ml)
1-nitroso-2-naphtol >3 415 2.9 0.05-3.0 [11,12]

2-nitroso-1-naphtol >4 365 3.7 0.05-3.2 [11,12]
Nitroso-R-salt 7.5 415 3.5 0.2-3.15 [11,12]
L 4.1-59 | 490 3.15 0.5-20

4. Analytical applications

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

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

Table 3.
Determination of Cobalt in steel (n=5, P=0.95)
Steel X Sy € S u
M 441(0.012% Co) | 1.26x10* | 3.15x10™ | 3.25x10* | 0.029 | 0.0126+0.00034
156(0.56% Co) 0.572 0.021 0.046 0.037 | 0.572+0.0260
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POLIVINILXLORIDIN OKSIDLOSDIRICi XLORFOSFORLASMA
REAKSIYASI iLO KiMYOVi MODIFIKASIYASI
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Acar sozlar: polivilxlorid, kimyavi modifikasiya,oksidlasdirici xlorfosforlasma,
ultrabandvsayi-goriinan spektroskopiya, gadagan olunmus zona, Tauc diisturu

Moveud polimerlor asasinda kimyavi modifikasiya kimi metodlardan istifado
edarak yeni materiallarin hazirlanmasi kigikmolekullu birlasmalarin polimerlogmasi ilo
alinmasindan dofalorlo ucuz vo asan tisuldur. Verilmis basliq istigamatindo goriilon
isda polivilxloridin (PVX) toluol miihitinda PCl; ilo oksigen istirakinda modifikasiyasi
prosesi olo alinaraq son dovrlordo kimyavi modifikasiya sahosindo bazi  elmi
yeniliklorin totbiq edilmosino sorait yaradilmisdir. Bu sabablo PVX-in kimyovi
modifikasinin yeni metodu islonib hazirlanmig ve miizakira edilmisdir.

Proses tiglin xam (heg¢ bir kimyavi dayisikliya moruz qalmamig) vo tullanti
(Sumgqayit Texnologiyalar Parkindan slds olunan pancoars profilindon alinmig) PVX-
don istifado edilmisdir. Har iki niimuns tizra oksidlogdirici xlorfosforlagma reaksiyasi
aparilmis vo proses zamani PVX-in kimyavi modifikasiyasina nail olunmusdur. Bunu
nimunalorin  ultrabondvsayi-goriinan  spektoskopiya  (UV-Vis)  dsulu  ilo
xarakterizasiyasi tosdiq etmisdir. Alinan adsorbsiya ayrilorindon istifado etmoklo
nimunalorin bir sira optiki xiisusiyyatlori, homginin, Tauc diisturundan istifado
etmoklo gqadagan olunmus zonanin enerjisi miisyyoan edilmis vo lazimi miiqayisalor
aparilmigdir.

I'M.Annaxeepouesa, P.M.Anocmanos, H.A.bronaozaoe

XUMHNYECKAA MOAUPUKALUA TIOJTUBUHUIXJIOPUJIA
PEAKIIMEN OKUCJUTEJBHOI' O XJIOP®OCPOPUPOBAHUSA

Kniouesvie  cnoga:  noausuHunxaopuo, — Xumuyeckdas — MOOUQUKAYUs,
OKUCTUMENbHOE xnopgocgopuposanue, VAbMPAPUOLEMOBO-8UOUMOS
cnexmpockonus, gopmyra Tayya

[lonydeHue HOBBIX MaTepHalioB TaKUMH METOAAMH, KaK XHUMHYEcKas
MOJIU(UKALKUA, HA OCHOBE CYIIECTBYIONIMX IOJUMEPOB BO MHOTO pa3 JICHIEBIE H
mpomie, YeM IOJyYeHHEe HX IOJMMepHU3alnell HU3KOMOJEKYJSIPHBIX COCIHHEHHH,
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CO37aHbl YCIIOBUSl Jisi ero npuMeHeHws. [lo sToit mpuwuwHe OBLT pa3paboTaH H
00CYyKJICH HOBBIN MeTO XuMHuueckoi Mmoaudukanuu [1BX.

s mporecca  HCMOIB30BajlICA CBHIpOM (HE TMOABEPTHYTHIH KaKUM-ITHOO
XMMUYECKUM HW3MEHEHHSIM) H OTXOIbl (NOJy4eHHBIE W3 OKOHHBIX NpOQHIIeH,
nonydeHHbIX B CymraibiTckoM TexHonorndeckoM napke) [IBX. Ha oGoux oOpasmax
OblIa MMpOBe/ICHa PEaKlusl OKUCIUTEIBHOTO XJIophochOpHpOBaHUs, B X0Je KOTOPOii
Opma gocturHyTa xuMmudeckas wmomupukarus [IBX. DOto ObUTO MOATBEPKICHO
XapakTepHu3anuei 00pa3oB METOI0OM YIbTpadHoIeTO-BUANMON ciekTpockonuu (Y O-
Bun). I1o morydeHHBIM KPUBBIM aJICOPOIIMN OB OTIPE/IEIICH Pl ONITHYECKUX CBOHCTB
00pa3LoB, a TakKe PHEPTHsl 3alpelieHHON 30HBI Mo ¢opmyne Tayka W MpPOBEICHBI
HE0OXOAMMBIC CPAaBHEHMUS.

G.M.Allahverdiyeva, R.M.Alosmanov, 1.A.Bunyadzade

CHEMICAL MODIFICATION OF POLYVINYL CHLORIDE BY
OXIDATIVE CHLOROPHOSPHORISATION REACTION

Keywords:  polyvinyl  chloride, chemical modification, oxidative
chlorophosphorization, ultraviolet-visible spectroscopy, band gap energy, Tauc
relation

The preparation of new materials using methods such as chemical modification
based on existing polymers is cheaper and easier than polymerization of small
molecule compounds. For this reason, a new method of chemical modification of PVC
was developed and discussed.

Raw (without any chemical changes) and waste (obtained from window profiles
from Sumgayit Technology Park) PVC were used for the process. Oxidative
chlorophosphorization reaction was carried out on both samples and chemical
modification of PVC was prepared during the process. This was confirmed by the
characterization of the samples by ultraviolet-visible spectoscopy (UV-Vis) method.
Using the obtained adsorption curves, a number of optical properties of the samples
were determined, as well as the band gap energy was calculated by using the Tauc
formula, and necessary comparisons were made.

Giris

Otraf-miihitin plastik tullantilarla ¢irklonmasi onlarmn tobistdo uzun miiddst
movcud olmasina gora Kifayat gadar vacib bir ekoloji problemdir [6, 12]. Bu ciir
tullantilarin tobiots verdiyi zorarin boyiikliiyii yalniz onlarin okeana ¢atmasi vo Soth
sularinda gériinmasindan sonra aydin olmusdur [2, 7]. Biitiin bu problemlar sintetik
polimerlarin illor ovval basyalan va holo do davam edon hoddindon artiq istehsali
ilo tobioto daxil olmasinin naticasidir. Bu ciir bazi materiallarin istifadosi zororli
tosirlorina géro mohdudlasdirilib, hansi ki, onlar canlilarin boylimasine, inkisafina,
homg¢inin, insanlarda hormonal balansin pozulmasma vo belsliklo fizioloji
fasadlarin yaranmasina sabab olur [8]. Mohz buna gora do plastiklorin tokrar emali
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uzun illar an vacib masalalordan biri olmusdur; digar tarafdon plastik tullantilar ¢ox
giymatlidir vo tokrar emal olunaraq istehsal oyrisinin avvalino yanacagq ve ya
kimyavi material olaraq qayida bilir [4].

Polivinilxlorid do bu moagsadlo yenidon emal olunan polimerlordan biridir
[9]. Yiiksok mexaniki vo fiziki xiisusiyyatlori, asag1 emal xarci, proses zamani
islonmays meyilli olmast multitabageli borularm, désome ortiiklorinin, gap1 vo
pancara profillorinin alinmasi va s. kimi sahalords har il xeyli migdarda istifads
olunmasina sorait yaradir [1, 3]. ©minliklo deys bilorik ki, PVX diinyada on genis
istehsal olunan sintetik polimerlorin sirasinda olmagla yanast ham do todgigat
sferasinda istifado olunan mithiim amtoadir.

[lkin kosfindon bu giino godor PVX polimerlosmasi, istilik vo ultrabonovsoyi
stabillogdiriciliyi,modifikasiyas1 vo tokrar emali baximindan makromolekulyar
kimya vo miihandislik sahalorinds on vacib motivlordon hesab edilir.Materiallarin
genismiqyash istehsalinda, xiisuson do membranlarin, sensorlarin va biotibbi
cihazlarin istehsali kimi saholordo istifadosi ¢ox vaxt PVX-in kimyavi
modifikasiyasini vo struktur doyisikliyini tolob edir [10]. Msahz buna géro do
modifikasiya prosesi dovriimiiziin on genis todqiq olunan movzularindan biridir.
Beloliklo, modifikasiya hesabina PVX-in totbiq saholorino uygun olaraq onun
xassalarini doyisdirmak, inkisaf etdirmok miimkiin olur. Jia Vo amakdaslari PVX-in
kimyavi modifikasiyasi istiqametindo ugurlu islor gérmiis veo Xlor atomunun
birbasa ovozlonmasi ilo elastik material almaga nail olmuslar [5]. PVX-in
modifikasiyasi adaton dexlorlagsma prosesi ilo bas verir.

Azorbaycan da plastik materiallarin, xiisusan do polietilen, polipropilen va
polivinilxloridin genis miqyash istehsali ilo mosgul olur. Belo ssnaye
miiassisalorindon biri olan Sumqayit Texnologiyalar Parkinda har il tonlarla PVX
gapt va pancara isthsal edilir. Mohsulun istehlak miiddati bitdikdon sonra alinan
tullantt yeni material kimi istifado olunmaq ftglin kifayat godor olverislidir.
Belaliklo, tullantinin iyiidiilmosi ilo alman toz halinda PVX ve xammal
vaziyyatindoki PVX miiqayisoli olaraq yeni totbig sahslorinds istifadosinin
miimkiinliiyli nozars alinaraq modifikasiya edilir.

Material va metodlar

Toadgigat isindo Olkomizdo do istifadesi oldugca genis yayilmis sonaye
polimeri olan PVX-don istifado etmoklo goriilon islor aragdirlmis vo
timumilogdirilorok  Kimyovi modifikasiyasiyanin miimkiin metodlarn tadqiq
edilmigdir. Torofimizdon gorillon bu isin 9sas mogsadi haqqinda damigilan
tullantilarin garsisinin alinmasi ilo onlarin tokrar emalini hoyata kegira bilacak yeni
tisullarin iglonib hazirlanmasi vo bunlar arasindan on optimal variantin se¢ilmasi,
habels, alinan materiallarin totbiq sahslorinin miioyyanlosdirilmasidir.

Tacriiba ham xam, hom do tullantidan alinan PVX ila aparilir. Ovvalca
hor iki nov PVX reaksiyanin daha effektiv bas vermosi ii¢iin 3 sutka
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miiddatinds toluol miihitinds sismaya qoyulur. Sismanin asas magsadi PVX-in
struktur hissalori arasinda reaksiyanin getmasi tiglin miihitin yaradilmasidir.

—— Modifikasiyadan sonraki tullanti PVX
—— Modifikasiyadan avvalki tullanti PVX

10

Adsorbsiya (a.u.)

T T
250 300 350 400
Dalga uzunlugu (nm)

Sakil 1. Xam PVX-in modifikasiyadan sonraki va awalki adsorbsiya spektrlori

Owalco, xam PVX toluolla birlikdo ti¢cbogazli kolbaya kegirilir vo
oksigenin verilmasi ilo rekasiya baslanir. Bir ne¢o dagigodon sonra miihits 2 ml
PCl3 olava edilir. PCls-in alave olunmasi ilo sistemdo temperatur otaq tempera-
turundan (23°C) 50°C-o qalxir. Bu da modifikasiya prosesinin getdiyindan
Xabar verir. Bir saatin sonunda miihita yenidon 1 ml PCl; olava edilir va
bununla da 25°C-o diismiis temperatur 40°C-a galxir. Eynilo PClz-in ti¢lincii vo
dordiincii porsiyalari da oalave edilir, nahayat ki, sonuncu porsiyanin olave
edilmasindon sonra temperatur yiiksolmosi miisahido olunmur, bu da
modifikasiya prosesinin bitdiyini bildirir. Daha sonra moahlul hidroliz olunur,
proses 50°C-do su hamaminda aparilir. Bark haldaki PVX sistemdoan ¢ixarilir va
qurudulur. Eyni proses tullantidan alinan PVX ig¢iin do tokrarlandigdan sonra
hor iki niimuno UB-goriinon spektrofotometrdo analiz ediloraok 190-1100 nm
dalga uzunlugu arasinda adsorbsiya spektrlori ¢ixarilmigdir. Qeyd etmok
lazzimdir ki, bu zaman SPECORD 210 PLUS markali UB-goriinon
spektrofotometrindoan istifads edilib.

Adsorbsiya spektrlorinin  todqidi materialin  optiki  xassalarinin
oyranilmasinds istifado olunan on optimal vo birbasa iisullardan biridir.
Fotonun udulmasi prosesindo molekulun torkibindaki elektronlar o — o, n —
o*, n — m* Vo m — 1* kecidlori hesabina bir enerji soviyyasindon daha yuxari
enerji soviyyasino kegirlor. Beloliklo, kegirici vo valent zonalari arasinda bag
veron elektron kecidlori UB-goriinon spektrlorindoki  maksimum piklarlo
xarakteriza olunur.

81



G.M.Allahverdiyeva, R.M.Alosmanov, f.A.Biinyadzada

Modifikasiyadan sonraki xam PVX
Modifikasiyadan avvalki xam PVX

Adsorbsiya (a.u.)

T T T 1
200 250 300 350 400

Dalga uzunlugu (nm)

Sakil 2. Tullant: PVX-in modifikasiyadan awalki va sonraki adsorbsiya spektriari

Adsorbsiya  spektrlorinin - todqidi  materialin  optiki  xassalorinin
oyranilmasinds istifado olunan on optimal vo birbasa iisullardan biridir.
Fotonun udulmasi prosesindo molekulun torkibindaki elektronlar ¢ — o, n —
o*, n — m* Vo T — 1* kecidlori hesabina bir enerji soviyyasindon daha yuxari
enerji soviyyasino kegirlor. Beloliklo, kegirici vo valent zonalari1 arasinda bas
veron elektron kegidlori UB-goriinon spektrlorindoki maksimum piklarlo
xarakterizo olunur.

Alinmis spekrtlar vo Tauc diisturundan istifads etmoklo polimer qgarigigin
optiki xassalorinin 6yranilmasinds miihiim rola malik olan optiki aktivlosma
enerjisi miioyyan edilmis vo alinan naticalor miigayisa edilmisdir. Tauc diisturu
adsorbsiya spektrlori asasinda gadagan olunmus zonanin enerjisini tayin etmaya
imkan verir, qadagan olunmus zona kecirici zona ilo valent zonasi arasinda
yerlosir vo materialin elektrikkegiriciliyini xarakterizo edir, onun enerjisinin
giymati elektronun valent zonasindan kegirici zonaya kegmasi ii¢iin lazim olan
enerjiys borabordir [11].

ahv=B[hv-Ep]
burada, a- absorbsiya sabiti; hv-foton enerjisi; Eqp-qadagan olunmus zonanin
enerjisi; h-Plank sabiti; v-tezlik; B-rabitonin xassolorindon asili olan sabitdir.

Struktur doyisikliklorinin miiayyan edilmoasinds adston optiki xassalarin
olglilmasi vacib rol oynayir, mohz buna goéra optiki aktivlosmo enerjisinin toyini
modifikasiya prosesini xarakterizo etmok {igiin lazzim olan miihiim
gostaricilordan biridir.
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= xam PVX
tullanti PVX

- modifikasiyadan sonraki xam PVX
modifikasiyadan sonraki tullanti PVX

1.2x1010 4

1.0x1010 4

8.0x10* o

6.0x10*

(Alfa*(hv))*2

4.0x10 A

2.0x10* o

0.0

-2.0x101t

T
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Enerji(eV)

Sakil 3. Modifikasiyadan avvalki va sonraki xam va tullanti PVX-in Tauc grafiklari

Naticalar va onlarin miizakirasi

Sokil 1 va sokil 2-do oks olunmus UB-goriinon adsorbsiya spektrlori xam
Vo tullantidan alman PVX, habelo, onlarin kimyavi modifikasiyadan sonraki
hallar arasindaki forglori miisahido etmoys imkan verir.

Xam PVX-in ham baslangic, ham do modifikasiyadan sonraki hali tigiin
verilmis adsorbsiya spekrinin har ikisindo n—n* ke¢dino uygun (310 nm dalga
uzunlugu) maksimum qeydo alinmigdir, hansi ki, modifikasiyadan sonra onun
intensivliyi daha ¢oxdur. Bundan slave C-CI rabitssini xarakterizo edon (233
nm dalga uzunlugu) maksimum iso modifikasiyadan sonra miisahido edilmir.
Eynils tullanti PVX ii¢ilin do verilmis spektrlordon intensivliyi daha yiiksak olan
variant modifikasiyadan sonraki hali xarakteriza edir.

Adsorbsiya spekrlari asasinda qurulan elektronun kegid enerjisi qrafiklori
tizorindo materialin optiki xassasini xarakterizo edon anlayis; gadagan olunmus
zonanin enerjisinin (Bg enerjisi) qiymeti kimi maksimum udulmaya uygun
gelon pikin absis oxundan kosdiyi hisso gotiiriiliir. Sokil 3-do verilon bu
giymatlor xam, tullanti vo onlarin modifikasiyadan sonraki hali ii¢lin uygun
olaraq 5.03, 4.95, 3.46 vo 3.33-diir. Yoni, xam PVX {i¢iin Bg 5.03-don 3.46-3,
tullant1 PVX ti¢iin iso bu giymat 4.95-don 3.33-0 doyisib. Xam va tullant1 PVX-
in Bg enerji giymoti arasindaki bu forq tullantt PVX-in torkibinds olan va
pancara profili istehsali zamani xammalin torkibino qatilan doldurucular
(CaCOs3), ag pigment (TiO,), plastifikatorlar, modifikasiyaedicilor va s.
hesabina yaranir. Homginin, qeyd etmok lazimdir ki, torkibinds olan olave
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qatqilar sobobi ilo tullanti PVX kimyavi modifikasiyaya xam PVX-o nisbaton
daha ¢atinliklo reaksiya gostarir.

10.

11.
12.

Niimunoalor PVX toluol PCl;

xam PVX 3.08 gr 30 mi 5mil

tullat1 PVX 311 qr 30 ml 4 ml
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COBPEMEHHOE COCTOAHHUE UCITIOJIb30BAHUSI
I'EHETUYECKHUX TEXHOJIOI'MU B MUPE U MEPbBI
NPEAYIIPEKJAEHUSA IOTEHIIUAJIBHBIX YI'PO3
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Kniouesvie cnosa. cenemuueckue mexwonoeuu, smuyeckue npoonemvl, JJHK,
UHopmayus, NOMeHYuaIbHble Yepo3bl, HACIeOCMBEEHHOCb

B crathe mpoaHaIM3UPOBAaHBI COBPEMEHHBIE BO3MOXKHOCTH T'€HETHYCCKHX
TeXHOJ’IOFHﬁ, NEPCIEKTUBLI UX BJIWAHUA Ha COIMAJIBHBIC CTPYKTYPblI U Ha HIPUPOAY
CaMoro 4YeyoBeKa, OSKCIUTHIIMPOBAHBI CBSA3AHHBIE C JAHHBIM IIPOIIECCOM PHCKH M
COIMAJIbHBIC MOCIIEACTBHS. PacCMOTPEH MOTEHIMAT T€HHOW HHKCHEPUH, TEXHOJIOTHI
«yJydIICHHS YeJOBeKa», FCHETHYECKOr0 TECTHPOBAHUS, MPOJCMOHCTPHPOBAHA €r0
CHOCO6HOCTL BJIIMSHUA Ha (i)yH]laMeHTaﬂbeIe OCHOBBI 6LITI/I$[ YCJIOBCKA, BO3MOXHOCTb
TpaHc(HOPMUPOBATH TPAHHIBI MEKIY OHUOJOTMYECKMM W COIMATbHBIM, MPUPOIOU U
KyJbTypoil. Omnpe/enieHbl TOTCHIMAIBHBIE YIPO3bl, MPEICTABIAIONINE ONACHOCTD IS
JKU3HU W 3JI0POBBS YeOBeKa, oOecrieueHus: 0€30MacHOCTH OOIIECTBA M OKPYKAKOIIEH
cpeabl. OTMedaeTcs, YTO MOTEHIMAIbHbIE PUCKH MOTYT BO3HHUKHYTH B cdepe
TEHETUYECKMX HCCIICIOBAaHUI YeJIOBEKa, TEXHOJOTHH pEeIaKTUPOBAHUS T'eHOMA
Pa3NIMYHBIX OPraHW3MOB, HE3aKOHHOM COOpe W HCIOJb30BAHHH TECHETUYCCKOM
HH(POPMAIIHHK O Ye0BEKE, YIrpo3e pa3pabOoTKH W MPUMEHEHUS TEHETHUYECKOTO OPYIKUS
KaK Pa3HOBHIHOCTH OHOJOTMYECKOTO OpPYXKHS, B OOJAaCTH pEryJIUpOBaHUS
nesirenbHocTH JIHK-1aboparopuii, HCMONB30BaHUN TEHETHYECKOTO MaTepHrasa B IeNsX
KJIOHMPOBAHMUS U MCIIOJIb30BaHHsI SMOPHOHAIBHOIO MaTepHalia YeioBeKa.

M.S.Babayev, S.X.Zamanova, R.F.Mammadova
DUNYADA GENETIK TEXNOLOGi\{ALARDAN ISTIFADONIN HAZIRKI
VOZiYYOTI VO POTENSIAL TOHLUKOLORIN QARSISININ ALINMASI
TODBIRLORI

Acar sozlar: genetik texnologiyalar, etik problemlor, DNT, malumat, potensial
tohliikalor, irsiyyat
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Mogalada genetik texnologiyalarin miiasir imkanlari, onlarin sosial strukturlara
V5 insanin tabiatine tasir perspektivlari tahlil edilir vo bu proseslo bagl risklor va sosial
noticolor izah edilir. Genetik miihondisliyin, “insanin  tokmillogdirmosi”
texnologiyalarinin, genetik testlarin potensiali nozardan kegirilir, onun insan varliginin
fundamental osaslarina tosir gostormok gabiliyyati, bioloji vo sosial, tobiot vo
modoaniyyat arasindaki sarhodlori doyisdirmak gabiliyyati niimayis etdirilir. Magalodo
insanlarin hoyati vo saglamligr iigiin tohliiko yaradan, comiyyotin vo otraf miihitin
tohliikasizliyini tomin edon potensial tohliikelor miioyyon edilib. Insanmn genetik
todqiqatlari, mixtalif organizmlor iigiin genomun redaktasi texnologiyalari, insanlarin
genetik malumatlarin ganunsuz toplanmasi va istifadasi, bioloji silah névii kimi genetik
silahlarin hazirlanmasi1 vo istifadosi tohliikesi sahasinds potensial risklorin yarana
bilocayi geyd olunur. DNT laboratoriyalarinin faaliyyatinin tonzimlonmasi vs insan
embrionu materialinin klonlagdirilmasi1 vo istifadosi mogsodilo genetik materialdan
istifads nazordon kegirilir.

M.Sh.Babayev, S.Kh.Zamanova, R.F.Mamedova

CURRENT STATE OF USE OF GENETIC TECHNOLOGIES IN THE
WORLD AND MEASURES REGARDING THE THREAT

Keywords: genetic technologies, ethical problems, DNA, information, potential
threats, heredity

The article analyzes the modern capabilities of genetic technologies, the
prospects for their influence on social structures and on the nature of man himself, and
explains the risks and social consequences associated with this process. The potential
of genetic engineering, “human improvement” technologies, genetic testing is
considered, its ability to influence the fundamental foundations of human existence, the
ability to transform the boundaries between the biological and the social, nature and
culture are demonstrated. Potential threats that pose a danger to human life and health,
ensuring the safety of society and the environment have been identified. It is noted that
potential risks may arise in the field of human genetic research, genome editing
technologies for wvarious organisms, the illegal collection and use of genetic
information about humans, the threat of the development and use of genetic weapons
as a type of biological weapon, in the field of regulation of the activities of DNA
laboratories, and the use of genetic material for the purpose of cloning and use of
human embryonic material.

BBenenne
I'eneTnka COBPEMEHHOCTH OTKpbLIa Oe3rpaHUYHO LIUPOKHUE
BO3MOKHOCTH B Pa3JIMUHBIX OTPaCisIX pa3BUTHS 0OImIecTBa. | eHeTHueckue
TEXHOJIOTHH IMO3BOJIHIIN CYIIIECTBEHHO YBEIIMYUTH B MPOIOBOJILCTBEHHOM chepe
KOJIMYECTBO  BBIMYyCKaeMoOW MNpoAaykuuu. OrpoMHOE 3HAYECHHE HMEIOT
TCHETUYECKUE WCCIEAOBaHUS B OOJACTH MEIUIIMHBI, TIO3BOJISASA pEIIaTh
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mpoOJIeMbl  HACJIEICTBEHHON  MPEAPACIONOKEHHOCTH K Pa3InYHBIM
3a00/ieBaHUSAM, TMOBBIIIATH  YCTOWYMBOCTH  OpraHM3Ma K  BHEUIHUM
HEOJIarONMPUATHBIM BO3JCHCTBUSIM, B TOM 4YHUCJIC U TMOSBICHHUIO OIMACHBIX
natoreHoB. BakHoe 3HaueHHE T€HETUYECKHE TEXHOJOTMHM MpuoOpenu u B
MIPaBOOXPAHUTEIILHON JEATEeIbHOCTH, OJlarojaps CO3JIaHHBIM 0a3aM JTaHHBIX
JIHK u mpoBoAMMBIM Cy/1I€0HO-TEHETUYECKUM UCCIIeI0BaHMsIM. Pa3BuBaroTCS 1
JIpyrue TMepcreKTUBHbIE HampaBiaeHus. OJHAKO, HECMOTPS Ha OrPOMHYIO
MOJIb3y OOILECTBEHHOMY Iporpeccy, OBICTPO pa3BHUBAIOIIMECS Hay4yHbIe
HarpaBJieHUus B 00JIACTU T€HETUKH MOTYT MOPOIUTH PsAJl BO3MOXKHBIX YyIpo3,
MPEJICTABJISIONINX OMACHOCTh >KU3HU, 3[0POBBIO, OE30MAaCHOCTH YeNOBEKa,
o0miecTBa, TOCyJapcTBa W OKpykawied cperne, Hayka mapagokcaabHBIM
o0pa3oM HauyMHAaeT UrpaTh OJHOBPEMEHHO M  pPOJb CHACHTENS, U
noteHuanbHo yrpo3sl [bormanosa E. E., 2019]. Pa3zButue reHeTmdeckux
TEXHOJIOTUI YacTO paccMaTpUBAEeTCs B KOHTEKCTE (POPMHUPOBAHUS Pa3IHMUHBIX
CBsI3CH MEX Ty GU3HUECKUM, HHTEIUICKTYAITBHBIM U MOPAJIGHBIM YITYYIICHUEM.

I'eHeTHYecKUe TEXHOJIOTHH COBPEMEHHOCTH

CoBpeMEHHbBIE T€HETHMUECKHE TEXHOJIOTMH IO3BOJIAIOT JAENaTh PAaHHIOKO
JIMarHOCTHKY BO3HMKHOBEHHS MAaTOTEHHBIX M HACJIEICTBEHHBIX 3a00JIeBaHUN U
CIOCOOCTBYIOT TOCTaHOBKE 0ojee TOYHBIX M pPaHHMX JAMAarHO30B, YTO JaeT
BO3MOKHOCTb IPOBOJWUTH TEPANUIO IO MPUHIHIY «HYKHOE JIEKAPCTBO -
HY)KHOMY Y€JIOBEKY - B HYXXHOE€ BpeMs» W 3HAUUTEIBHO YIIYyYIIHUThH
OJaronpusATHBIA MpPOrHO3. B Hacrosiiee BpeMsi IIHMPOKO pacHpOCTpaHUIaCh
[IpAaKTHKa TEHETUYECKOr0 TECTUPOBAHUSA HA HOCUTEIBCTBO OIPEICICHHOIO
BHJIa TEHOB. ['€HETHMYECKOE TECTUPOBAHHWE IO3BOJISIET NOATBEPIHUTH YXKe
[IOCTaBJICHHBIM 110 KIMHUYECKUM JaHHBIM [MarHo3 HAacJIeICTBEHHOIO
3a0onieBanus 4enoBeka. C ero MOMOINBIO TAaKK€ MOKHO JIeNaTh IMPOrHO3 O
pHCKE pa3BUTHs y YEJIOBEKa HACJIEJCTBEHHOTO 3a00J€BaHUs B TCUCHHE KU3HU
WO O Tepenaye TEeHEeTHYECKOM aHOMaIMM €ro JeTsaM. Pe3ynbrarsl
TeHETHYECKOr0 TECTUPOBAHMS MOTYT MOMOYb NPHUHATH HEOOXOIUMBIE MEPHI,
Mpenynpexaanlie pa3BuTue 3a00JIeBaHUS WM TIOMOYb BBISBUTH paHHUE
CUMIITOMBI €r0 pa3BUTHA. |'€HETHUYECKHE TEXHOJIOTUU IO3BOJISIOT IMEPEUTH OT
pearupoBaHMsT Ha BO3HHUKHOBEHHE 3a00J€eBaHMM K HX JIOJITOCPOYHOMY
IIPOTHO3UPOBAHUIO, JaBas BO3MOXKHOCTb 4YEJIOBEKY BOILIOIIATH JIUYHOCTHBIE
KU3HEHHBIE POEKTHI IyTeM TpaHChopMaIuu cOOCTBEHHOM TenecHocTH [bacos
A.B., 2021].

bonpiine HageXnpl, BO3JIArarOlUecss HAa INPUMEHEHHE TI'€HETHYECKON
MH)KEHEPUH, CBSA3aHBI C TaK HA3bIBAEMOM «T€HHOM Tepanuei». [ naBHas 3amaya
TEHHOM  Tepamuu —  M3JIEYEHHE  HACIEICTBEHHBIX  3a00JeBaHUN U
BOCCTAHOBJICHUE HOPMAJIBHOIO COCTOSIHMs 4eloBeKa. ['eHHas Tepamnus
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peanusyercss B JByX Buuax. llepBbplil — comaTuyeckass TE€HHas Tepanus,
pa3pelICHHbI MPAaKTUYECKH BO BCEX CTPaHaX MHpPA, BIAJACIOIIMX JIaHHOU
TexHoJIorue. TakoW BHJ Tepanuu HaIpaBlIeH HAa BMELIATEILCTBO B
TeHETUYECKUI ammapaT dYelloBeKa, B Pe3ysibTaTe KOTOPOro MNpUOOpETeHHbIE
CBOWCTBA IIPOSIBIIAKOTCS HA KIETOYHOM YPOBHE M HE MEPENAKTCS MO
HacneAcTBy. Brtopoil Bua — 3apoxbllnieBas TI€HHas Tepamnus, KoTopas
peaiu3yeTcsi TOCPEICTBOM  TE€HETHUYEeCKOro  ammapara JMOpHoHa  Ha
OTIpEeICNICHHBIX CTAIUSIX €ro Pa3BUTHUA U (PAKTHUECKU SIBIISETCS 3alpelieHHbIM.
Cornacno Konenmmu o 6uomenunune u npasax uenoBeka Cosera EBporsr,
«BmemiarenbcTBO B T€HOM YEJIOBEKa, HANpaBICHHOE HA €ro MOAM(HUKAIUIO,
MOXKET OBITh OCYIIECTBJICHO JIHIIL B MPOPUIAKTHYCCKHUX, THATHOCTHICCKHX
WJIU TEPANEBTUYECKUX LIEJIAX U TOJIBKO MPHU YCIOBUHU, YTO OHO HE HAIIPABJIEHO
Ha U3MEHEHNE F'€HOMA HACJIETHUKOB IAHHOTO YEJIOBEKA.

B nmnocnepnue roasl MOSBWINCH YHUKAIbHBIE HWHCTPYMEHTBI — TakK
Ha3bIBa€Mble «MOJICKYJISIpHBIE cKanbmenu» 1ox  Ha3zBanuem CRISPR,
MO3BOJISIIOIIME MAaHUIYJIUPOBAaTh I'€HAMU M T€HOMaMH B KUBBIX KIIETKaX H
pelaTh Hay4YHbIE€ 3a7a4M, KOTOPBIE PaHEE MOTIJIM Ka3aThCs HEBO3MOXHbIMU. Ha
cerogusmHuid geHb CRISPR-cucTeMbl HE TONBKO MPOAOKAIOT OCTaBaThCA
00BEKTOM M MHCTPYMEHTOM B (PyH/IaMEHTAJIbHBIX UCCIICIOBAHUSIX, HO U JAIOT
BO3MOXXHOCTh MCCJIEIOBATENSIM COBEPIIATh PEBOIIOIUIO B 00JIACTH MEIUINHBI,
CEITBLCKOTO X03MCTBA, IBOTIOIMOHHON 1 ntajneoouonoruu [['Hatuk E.H., 2004].

JdTH4ecKne NpodemMbl B 00J1aCTH FeHeTHKH

CeronHs BO BCEM LMBUIM30BAaHHOM MHUPE OCYILECTBIISETCS KOHTPOJIb Hal
CO6J'II-O)I€HI/I€M OTUYCCKHUX HOPM M IIpaB YCJIOBCKaA JJId 3alllUThl OT HETAaTUBHBIX
MOCTIE/ICTBUM MPUMEHEHHsI OMOMETUIIMHCKUX TeXHOJIOorui. Yem cTpeMuTensHee
pa3BHUBaeTCs T€HETUKA, TeM OO0JIbIlIEe 3TUYECKUX NPOOJIEM BOSHUKAET BOKPYT €€
JOCTIOKEHUH. PeBOMOIIMOHHBIE M MHOTrOOO€IIatome OTKpbITHS 21-r Beka B
00J1aCTH TE€HETHKHU IMOAHUMAIOT HOBBIC J3THUYCCKHEC BOIIPOCHI H HpO6J’IeMBI,
TpeOyrole CBOero pemeHus. B xoxe ucropum camu yueHble HEOJHOKPATHO
MpeKpalald CBOM HCCIEI0OBaHMS, OMacasCh 3a UX HEraTUBHbBIE MOCIEICTBHUS.
OpHako eciy CHayana 3TH OTKPBITHS KaXKyTCs ONACHBIMH, CO BPEMEHEM OHHM
3a49acCTyI0 CTAHOBATCA HE TOJBKO IIPUEMIIEMBIMHU, HO U HCO6XO}II/IMI)IMI/I.

C  oOpereHneM  HOBBIX  TI€HETHYECKMX  JHArHOCTHUECKUX  H
TEPANICBTUUCCKUX BO3MOYKHOCTEH BO3HHKIIO MHOTO CIIOpOB O TOM, KaK HX
cleyeT Ucnonb30BaTh. K mpumMepy, CylecTBYIOT ONACEHMsI, UTO T€HETUYECKas]
uHpopManus MOXKET ObITh  HCIOJb30BAaHA  HENPABWIBHO C  LEINBIO
AUCKPUMUHAIIUA (HaHpI/IMep, MyTeM OTKa3a B MCIHUIHWHCKOM CTpaxOBaHUH WUJIN
TPYAOYCTPOICTBE) B OTHOUIEHUHU JIIOAEH C T€HETUYECKMMHU (PAKTOpaMu pHCKa
KOHKpPETHBIX 3a0ojeBaHWil. Bompockl BKIIOYAIOT KOH(PHUACHIUATHHOCTH
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COOCTBEHHOI reHeTHYecKOi MH(pOpPMAIUU YelIoOBeKa U BOIIPOC O TOM, SIBIISIETCS
J1 TecTUpoBaHue o0s3aTenbHbIM [JIumaesa B.B.., 2020].

PazpaboTka TEXHOJOTHI WM3MEHEHHWH TeHOMa 4YeJIOBEKa 3acTaBIseT
TOBOPUTh HE TOJBKO O PEBONIOLMHM B MEAULUHE, HO U 00 aKTyaau3aluu
TPaIUIIMOHHBIX (pumocodckux mTpodiieM, B MEPBYIO O4yepeab 00 M3MEHEHUU
IpaHull MEXAYy OMOJIOrMYeCKMM M COLMAIbHBIM, IPUPOAOH M KyibTypou. C
OJTHOW CTOPOHBI, TAKME U3MEHEHHUsI 03HAYAIOT BBIXOJ] YEJIOBEKAa Ha HOBBIH ATarl
HBOJIIOLUM, YTO HAILJIO OTPa)XCHUE B UIECOJIOTUU TPaHCI'yMaHHU3Ma, C Jpyro —
YIPOXKAIOT COBPEMEHHBIM NPEACTABICHUSM O TPUPOJHOM PABEHCTBE BCEX
JoeH, NPEeoJoJeHHEe KOTOPOro HeceT B cebe TpPyIHO-IPOrHO3UpYyEMble
STHYECKHE TOCIEACTBUsA. bnaromaps ycrmexam OHOJOTHM W MEIHIIMHBI
€CTECTBEHHbIII OTOOp B UEJIOBEYECKOM OOIIECTBE CBEAECH K MUHUMYMY, UYTO
MIPUBOJUT K COXPAHEHUIO U Pa3MHOKEHHUIO MEHEE ITPUCIIOCOOIEHHBIX 0c00eH, a
TaKKe HAKOIUICHUIO B MOMYJISLUU HATOJIOTMYECKUX T'€HOB. DTO MPENSATCTBYET
HBOJIIOIUH YEJIOBEKAa, IBMKYILEH CHIION KOTOPOTO SIBISIETCS €CTECTBEHHBIN
or6op. OTKpbITUS TeHeTUKH 21-ro Beka OalT BO3MOXKHOCTb HE TOJIBKO
n30aBUTh  YEJOBEYECTBO  OT  HACIEACTBEHHBIX  OOJEe3He, HO W
YCOBEpUICHCTBOBATh MPHUPOJY YEIOBEKa, 3aMEHUB €CTECTBEHHYIO 3BOJIIOLIHIO
Ha HayYHO-TEXHMUYECKYIO WM «aBTo3Botonuio» [Jlunaesa B.B., 2020]. U xors
9TH IUIaHBl KaXYTCs ceifyac HENpPUEMIMMBIMH C MOPAJbHO-3THYECKOW TOUYKH
3pEHHSI, IPOTPECC OCTAHOBUTH HEJIB351 — BO3MOXKHO, B HETATIEKOM OYAYIIEM MBI
IPUIEM U K ITOMY.

IIpo6semsl B cepe HCIIOIB30BAHUS TeHETHYECKUX TEXHOJIOTHH

Cnej:[yeT INOHATH, KAaKHMC BO3MOXHBIC OINIACHOCTH TIPO3AT 4YCIOBCKY,
o0IIecTBY, OKpYXKalolleil cpene OT HEeyperyJIupOBAHHOCTH OOIECTBEHHBIX
OTHOIIIEHUI B 00JaCTH NPUMCHCHUSA TCHCTUYCCKHX TGXHOJ’[OFI/Iﬁ, KOTOPBIC
MOTYT BO3HHKHYTH BCIEACTBHE OE€3IyMHOTO, & BO3MOXXHO M YMBIIUICHHOTO
MPECTYIMHOTO TTOBEACHUS JIUIl MX MUCHOJB3yomux. [Ipexae Bcero, HE0OX0MMO
MPUITH K MOHUMAaHHIO, YTO, COOCTBEHHO, MOHMMAETCS O]l TEHETUYECKUMU
TEXHOJIOTUAMMU. HOJI T€HETUYCCKUMU TEXHOJOTHAMHW HaMHU ITOHHUMACTCA
OpraHU30BaHHAas CUCTEMA METOJOB U CPEICTB HCCIENOBaHUSA, BO3JIECUCTBUI,
HU3MCHCHUA U HUCIIOJB30BaHUA I'CHOMA YCJIOBCKA, )KUBOTHOI'O M PACTUTCIIBHOT'O
MHpa, a TAK)KE OpraHU3allMOHHOE, TEXHUYECKOE, METOIMYECKOe 0OecTeueHue 1
HOPMAaTUBHOE PETYJIUPOBAHHE TaKOW JeATeIbHOCTH. OJHAKO, HECMOTps Ha
00JIbIIIOE KOJTHMYECTBO HOPMATUBHBIX aKTOB, MPUHATHIX B Pa3NUYHBIX CTpaHax
MHUpa, T[paBO€ pErylupoBaHME B paccMmarpuBaeMoil cdepe Tpebyer
JAJIbHENIIETO COBEPLICHCTBOBAHKS B LIEJIAX YCTPAHEHHUs CYIIECTBYIOIIETO WK
BO3MOXXHOT'O pUCKA MIPUYMHEHHS BpEa YeJIOBEKY, OOIIECTBY U OKPYKAIOIIEMY
mupy. Kak oTmewaercs B psge HCCIENOBaHMNA, MPOOJEMBI HEraTUBHOTO
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BIIUSHUSL TCHETUYCCKUX TEXHOJOTUN OOYCIIOBICHBI (DaKTOpaMH, HOCSIIUMU
OpeaHu3ayuoHHwvLl, mudeckuil u npasosou xapaxkmep [llonosa O.B., 2018,
Pomanosckuii I'.b., 2016].

['eHeTnyeckne TEXHOJOTMM COBPEMEHHOCTHM  DPa3BHBAIOTCA  CTOJb
CTPEMHTENIBHO, YTO IPABOBOE PETYIMPOBAaHHE B JaHHOW oOnactu, obnamas
ONpeIEeIeHHOU CTaTUYHOCTHIO, 00yCIIOBJIICHHON 0COOEHHOCTSIMHU
3aKOHOJATEIBHOTO MPOIIECCa, HE YCIIEBAET OTBEUYATh CYLIECTBYIOIIUM PEATUSIM.
OO6bekTamMu OOILIECTBEHHBIX OTHOUICHHWM, KOTOpbIE MOTYT OBITh 3aTPOHYTHI
TCHETUYECKUMU TEXHOJIOTHSIMU, MOTYT BBICTYIIaThb KOHCTHTYIIMOHHBIC IMpaBa
YeloBeKa Ha KHU3Hb, 3/I0POBbE, 0€30MACHOCTh, OXpaHy OKpYXalollel cpenbl,
HENIPUKOCHOBEHHOCTb YAaCTHOM KU3HM, JIMYHYIO U CEMEHHYIO TalHy. [Ipn 3TOM
OMAacHOMY BO3JIEHCTBUIO MOTYT II0JIBEPraThCs:

a) TEHETHYECKHMH OuoMarepuan dYelOBEeKa, OOBEKTHl JKUBOTHOTO H
pacTUTENBHOTO MHPA, KOTOpPbIE HAXOAATCA B MPAMOW CBA3UM C BO3MOYKHOM
OMAaCHOCTBIO ISl JKM3HU M 3JI0POBbSl KaK CaMUX HOCHUTENCH, a TaKKe HHBIX
JIFOJIeH, )KMBOTHBIX, pacTeHUH. Takoil MaTepuan MOKET IPUUMHUTH UM BpE, B
TOM YHCJIE€ U C TPOCKIMEN Ha TOCIEIYIOIINE ITOKOJICHNUS,

0) reHoMHast HHGOpMaIUs, COAepKaIIas B pa3IUYHbIX HH()OPMALIMOHHBIX
HMCTOYHMKAX, 0a3ax JaHHBIX. He3akoHHOE pacmpocTpaHEeHHEe U UCTIOJIb30BAHHE
MOMOOHBIX CBEACHUN HAMPSAMYIO 3aTparuBaeT KOHCTUTYLMOHHBIE IpaBa
YyeloBeKa B OOJACTH HEMPUKOCHOBEHHOCTH YAaCTHOM JKWU3HH, 3allUTHI
MEPCOHANIBHBIX TAHHBIX, TIUYHYIO U CEMENHYIO TallHy U JIp.

Pa3BuTHe TreHETHUECKMX TEXHOJIOTHH, B YaCTHOCTH, TEXHOJIOTHI
pEIaKTHUPOBAHUS YEJOBEKa, IMOPOXKAAeT Yrpo3y CMEIIEHUs CHocoO0B
oOpallleHusl ¢ 4eJIOBEUYECKUM TEJIOM — OT 3alpeTa Ha peJaKTHPOBAHHE IeHOMa
YEJIOBEKa K MOCJIEYIOIEMY YACTUHUHOMY Pa3pelICHHUIO.

IToreHUMaNBbHBbIE PUCKH FeHETHYECKHUX HCCIe0BAHUMI

Ilpouedypa pedaxmuposanusn 2enoma uenoeeka. B mocienHee Bpems
MIPOBOJAATCS  JOBOJIBHO YCIELIHBIE HCCIECNOBAHMSA 110 PEJAKTHUPOBAHUIO
HACJIEICTBEHHBIX TI'€HOB YEJOBEKa, HECYIIUX OIMacHble 3a00JieBaHUS.
Hanpumep, B 2017 roay wuccnenoBatenssMd ObUl OTpPEJAaKTUPOBaH T'€HOM
YesloBeKa B IIeNIIX W30aBiIeHHs OT CUHJIpoMa XaHTepa, a B 2018 roxy 3apo/siin
peOeHka ObUT MOABEPTHYT T€HOMHOMY peaakTupoBaHuio mo merony CRISPR-
Cas9 nna nmosiBnenus ycronunBoctr Kk BHY. be3ycnoBHO, 3TO cepbe3HbI U
HEOOXOAMMBIN 1Iar B CTOPOHY JaJIbHEHINEro mporpecca yenopeuecTBa. Mexy
TE€M, MOKHO IIPEAIOJIOKHUTh, YTO TAKUE TEXHOJIOTMH 0 KOHIA HE U3Y4YCHBI U
TpeOyIOT JabHEUIINX HccaenoBaHui. Tak, OTMEeUaeTcsi, 9T0 UMEETCS BHICOKAs
BEPOATHOCTb HEXKCIIATEJIBHBIX W3MEHEHUH B CIIy4alHBIX TOYKaxX TEHOMA.
3arparuBaroTCsi B JAaHHOM CIy4ae W JTUYECKHE MPOOJEMBI, IOCKOJIBKY
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00BEKTaMU BMEIIATEIHCTBA yXKE CTAIN 370POBbIE SMOPHUOHBI, [0 CYTH, KUBBIC
moau [baunos A.T'., 2020].

[IpencraBisiercs, He  OTKa3aBIIMCh OT  JAJbHEHIIMX  HAy4YHBIX
HCCIEA0BAaHUM B JAHHOM HAIPABIIEHUHU, CIIEIYET OIPAaHUYUTh BO3MOKHOCTh UX
IIPUMEHEHUSI UCKIIIOYMTEIBbHO HAyUYHBIMU U MEIULMHCKUMHU LEISIMU U yKa3aTh
KOHKpETHbIE KPUTEPUU TAKOU JeATelbHOCTH. X HE0OXO0AUMOCTh MOXKET ObITh
000CHOBaHa JUIsl TOBBIIICHUS YCTOMYMBOCTU JIOJICH K Pa3IMYHBIM OIACHBIM
natoreHam, TakuM kak Covid-19 win B ycTpaHeHUH BO3MOXKHOCTU Iepefaydu
OTIaCHBIX HACIICAICTBEHHBIX 3a0oyieBaHmii. Bexp Henb3st 0€3 cephe3HBIX Ha TO
OCHOBaHUU MPOBOJUTH PEJAKTUPOBAHUE MPU3HAKOB BHEUTHOCTHU, (PU3NYECKOTO
coctostHus U Jip. CylecTByeT OMacHOCTb MOSBIEHUS «MOJbD» Ha T€, WU UHBIE
MPU3HAKH, YTO MOXKET OOYCIIOBUTH JasibHElIee HEpaBEeHCTBO B OOIIECTBE B
3aBHCUMOCTH OT (PMHAHCOBBIX BO3MOKHOCTEeH. Cka3aHHOE CITIOCOOHO M3MEHHTH
U JABIKYIIYIO CHJIy YeJOBEUYeCTBAa, MOOYXKAAINYID K JalbHEHIIeMy
COBEPIICHCTBOBAHUIO  CBOMX  BO3MOXKHOCTEH. MOXKET NIPOU3OUTH W
YMEHbIIIEHUE  OHOJOTHYECKOrOo  pa3HooOpa3us, 3aTPOHYThl  CTOPOHBI,
00yCIIOBJICHHBIE MOPAJIBIO, ITUKOH, KYJIIbTYPOU U PEIUTHEN.

Hexonmpoaupyemolii  6blnycK 2eHOMOOUPUUUPOCAHHOI NPOOYKUUU.
Eme oaHuM HampaBiI€HMEM  ONACHOIO  BO3JEHUCTBUS  MOXET  CTaTh
HEKOHTPOJIMPYEMBIH BBINYCK TreHoMouduipoBanHoil npoxykuuu (I'MO).
JlaHHO€ HampaBlieHUE SIBISIETCS OJHUM M3 MEPCHEKTUBHBIX U HIKOHOMUYECKHU
IIPUBJIEKATEIBHBIX B CEIBCKOM XO3sIMCTBE M KMBOTHOBOACTBE. C omHOM
CTOPOHBI, 0€3yCIIOBHO, B YCJOBHSX YBEJIWYEHHUS UHCICHHOCTH HACEICHUS
IUTAHETHhI, Takas OpoAyKuus, Oolee ycToiiuMBas K BHEIIHUM HEraTHBHBIM
BO3JICHCTBUSM, MO3BOJISIET pelIaTh MPOJOBOJILCTBEHHbIE MpobiieMbl. bomee
TOT0, MPOU3BOIMUTENH, NPOBO/I COOCTBEHHBIE MCCIIEOBAHUS, JT0KA3bIBAIOT €€
6e3zonacHocTh. C JApyro CTOPOHBI, B HACTOSIIEE BPEMs, HMEETCS P
HE3aBUCHUMBIX HAYYHBIX HCCIEAOBAHWM, YKa3bIBAIOIIUX HA MOTEHIUAIbHYIO
onacHOCTh npuMeHeHus: MO ni1g 310pOBbs YE€TOBEKa, AKUBOTHBIX, HAHOCSIIINX
Bpen npupoje. K  mpumepy, oskcnepumentamu — A.llymram  ObuU10
MPOJEMOHCTPUPOBAHO,  YTO  JUIMTEIbHOE  CKapMIIMBAHHE  YKUBOTHBIM
TPAaHCTEHHOTO KapTo(desst BBI3BIBACT Y HUX CEphe3HbIe H3MEHEHHsI BHYTPEHHUX
opranoB [[landumoa JI.H., 2015]. Mmeercss HeratuBHOE BIMSHHE W Ha
penpoaykTuBHble (yHKIMH. HOBBIE TE€HBI MOTYT BCTpPaWBaThCS B TE€HOM
JPYroro opraHusma, a OpraHu3M IpU STOM MOXKET IMOJIy4aTh HOBbIE TOKCHHBI,
oOpasyromuecss B pe3yibTare aKTUBHOCTU TpPaHCTEHOB. [y MOATBEpKACHUS
oe3Bpenqnoct MO mpomnwio CIMIIKOM Majlo BPEMEHH, J0Ka3aTeabCTBa
0€30IaCHOCTH TPAHCTEHHBIX MPOIYKTOB JOJDKHBI OTIEPEKATh UX KOMMEPUYECKOe
ucnosb3oBanue [Hukonaesa A.A., Enoxun A.Il., 2015]. Yrpo3y npeacrasiser
pa3paboTka HeHpo(hapMaKOIOTHYECKUX CPEICTB KOHTPOJS HaJ IOBEICHHUEM.
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Bbimyck reHeTH4eckd MOAM(UIIMPOBAHHBIX OPTaHU3MOB B OKPY)KAIOIIYIO
Cpely MOKET BbI3BaThb 3aMEUICHHE ECTECTBEHHON (uopbl U  (ayHsbl
TCHETHYECKH MOIU(GUIIMPOBAHHBIMA  BHJAMH, YeM HAHOCHUTCA  ymIepo
TeHETUYECKUM pecypcaM IyTeM COKpaIeHUs] OMOJIOTHYECKOTo pa3Hoo0pa3usl.

Takum 00pazom, pe3yabTaThl TCHHOM MH)KEHEPUH MOTYT OBITH CBSI3aHBI C
MaJIOUCCIIEIOBAHHBIMU W MPUHLUITNATBHO HOBBIMH pUCKAMH,
OOyCJIOBJICHHBIMU TE€peJadeii MO HAaCIEJCTBY pAa3JIMYHOTO MaTOr€HHOTrO
COCTOSIHUS, TIOSIBJIEHHEM 00JIe3HEeH, KOTOphIE paHee PEIKO BCTpeUaInch WM He
BCTPEUAINCh B Pa3IMYHBIX MMOMYJSIUAX >XUBOMO M PACTUTEIBHOTO MUPA.
JeiictByronuii  KOHTpolib 3a BblyckoM [I'MO o0060cHOBaH M HEOOXOAUM.
Hanpumep, B 'epmanuu no 3akonHy «O peryiMpoBaHUM I'€HHO-UH)KEHEPHOMU
NEeATEIbHOCTH»  MPEAyCMOTPEHAa Kak MaTepualibHas, TaK YroJIOBHAasd
OTBETCTBEHHOCTb 3a OCYUIECTBJIEHUE TI'€HHO-MH)XXEHEPHOW JeATENbHOCTH 0O€3
cooTBeTcTBYMOIIEro paspeuienus [Kysnenos B.B. 2010].

Cpeocmea cozoanua 6uonozuueckozo opyxyucua. C pa3BUTHEM TE€HHOU
WHXCHEPUU TMOSBUJINCH U HOBBIE CPEACTBA IS CO3/aHUA OHUOJIOTHMYECKOTO
opyxus. [lopaxaromue BO3MOXHOCTU T€HETHYECKOI'O OPYXKHsSI OCHOBAaHbI Ha
CBOMCTBAaX T'€HETUYECKU MOIUGUIMPOBAHHBIX OPraHU3MOB WM CHEIHAIBHO
CKOHCTPYMPOBAHHBIX MOJIEKYJI HYKJIEHMHOBBIX KuCIOT. X maryOHoe aeiicTBue
3aKJI0YaeTcss B OJNIOKMPOBAHWM TEHA-PETyNATOpa WM BBEACHHE TEHa-
arpeccopa, MNpeACTaBISAIOIIET0 ONACHOCTh KU3HEAESITEIbHOCTH OpraHu3Ma.
HccnenoBatenssMu  OTMEYAeTCs, YTO MOJ  HPUKPBITUEM  IPOBEICHUS
UCCIIEIOBaHUM B 00JaCTH T'€HETUKHU, MOTYT NMPOBOJUTH Pa3pabOTKy OHOOPYKHUs
JUIS €r0 UCIONb30BaHUs B Oyaymmx BoeHHbIX kKoH(pmukrax [Epmakosa U.B.,
2013]. Takue omacHOCTH TPYAHO KOHTPOJIUPYEMBI U HECYT yrpo3y JJIS BCETO
YyeroBeyecTBa (HEBAXXHO CO3/IaHbl  3J0HAMEPEHO MM MPOM30LUIO  HUX
HEeKOHTpospyemoe pacrpoctpanenue). [langemus Covid - 19, nokazana, kak
OTJENBHO B3STble BHUPYCHl MOT'YT MOAM(DHUIMPOBATHCS HAa TE€HETHYECKOM
ypOBHE, co3laBas TryiobalbHble yrpo3sl Mupy. Oco0oe 3HaueHue HMeeT U
TeHETHYECKasi IMPeJIpacloOKEHHOCTh K OT/AENbHBIM 3a00JIeBaHUSAM, KOTOpas
MOXKET 3alUIaTh WIM, HA00OpOT, yrpoXkaTh >KU3HU U 30POBBIO YEJIOBEKa
[Kupumnosa B.A., ITonukapnosa B.H., 2015].

Hcnonvzoseanue zenemuueckoco mamepuana. Eme omHoit chepoid,
Tpedyromiei MIPUCTAIILHOTO BHHUMaHUs 3aKOHO/IATENbCTBA u
MIPaBONIPUMEHUTENbHON MPAKTHKHU, SIBISETCS HCIOJb30BaHUE TE€HETHYECKOTO
MaTepuaga B [ENAX KJIOHUPOBAHUS, WCIOJNB30BAHUS HSMOPHOHAIEHOTO
Marepuanga 4YeloBeKa M JPYIMX OpraHU3MOB, COOTHOIIEHWE JIaHHOH
JESITeTbHOCTH ¢ HOPMaMU MOpPAaJI M 3THKH, 310pOBbst HaceneHus. JIro6oii coop,
00pa0oTKa, HCIHOJIb30BAaHUE U XpaHEHHE TE€HETUYECKHX JaHHBIX YeJIOBEKa,
NPOTEOMHBIX JIaHHBIX 4YEJIOBEKa M OWOJIOTHYECKHUX OOpa3loOB JOJKHBI
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COOTBETCTBOBATh MEXAYHAPOJHOMY IIpaBy B o00JacTu mpaB uenoBeka. B
HACTOAIIEE BpeMs PHIHOK MCIONb30BaHUS SMOPUOHAILHOTO MarepHala
NMOTEHIIMAJIbHO OTPOMEH, a paccMmarpuBaeMas cdepa BO MHOIOM He
KOHTpOJIUpYEMa CO CTOPOHBI I'OCYJapCTBa, YTO CO3/a€T YIPO3bl, UMEIOIIHE
SPKO BBIpAXEHHBIH 3THUECKUM XapakTep. CoBpeMEHHass MHUpOBas IpaKTHUKa
MMeeT Maccy NMPUMEpPOB, Iie JaHHas cepa AeTanbHO yperynupoBaHa. Tak, B
VYK ®panuuu conepxkutcs pasaen «O 3ammre 4eI0Be4ecKoro SMOPHOHaY, I1e
3ayaTHE€ YEJIOBEYECKUX HMOPHOHOB HKCTPAKOPHOpPAIbHBIM METOJIOM B
HCCIIEIOBATENbCKUX, HAY4YHBIX WM SKCIEPUMEHTAIBHBIX LEIAX, a TaKKe
OCYIIECTBIICHHE KaKUX-THUOO OSKCIEPUMEHTOB Haa OSMOPHOHOM  MOXKET
HAKa3blBaTbCA Ha CEPbE3HBIM CPOK TIOpeMHOro 3akitodeHust [biunoB A.l,
Jlanynun M.M., 2020].

B cooTBeTrcTBUU C ymOMSHYTHIM 3aKOHOM, T€HOMHAasi HH(OpMAIUS 3TO
MepCOHANbHBIE JaHHbIC, BKJIIOYAIONIME KOJIUPOBaHHYIO HHMOpManum 00
OTIpeIeIEHHBIX ()parMeHTax J1€30KCHPUOOHYKICHHOBOW KHCIOTHI (PU3HUECKOTO
JUIA UM HEOMO3HAHHOTO TPYyMa, HEe XapaKTepPHU3YyIIIUX UX (U3UOIOTHUECKUE
ocobennoctu. IlpencraBisiercs, NaHHOE OINpeACICHHWE HE B TOJIHOW Mepe
OTpa)kaeT CYIIHOCTh TakoW MHGOpPMAIlMU, MOCKOIbKY pacCMaTpuBaeT TOJIBKO
JTaHHBIE O JINLAX U HEOMO3HAHHBIX TPYyNax B IEJIIX UX PErucTpaliu, po3bICKa,
OTOXKECTBIICHUS JJISi HYXKJ TMPAaBOOXPAHUTENBHON JAEATeIbHOCTH M TpedyeT
Oonee moapoOHOe TonkoBanue. CremyeT oOpaTWTh BHUMAHHWE HAa TO, YTO
TeHOMHas MHopMalus 3TO, MPEXIe BCEro, OMOMETpUUYECKUE NEepCOHAIbHbIE
naHHble rpaxaaH. [log TakoBBIMU MOHUMAIOTCS JaHHbIE, KOTOPbIE BKIIOYAIOT B
ce0s1 BCIO MH(POPMALIUIO O COCTOSIHUU 37I0POBbSI, O BBIABICHHOM 3a00JIeBaHUH,
100 UHBAJIMIHOCTH, BO3MOKHOM pUCKE 3a00J1€BaHUs, CBEACHMS, IOJy4YECHHbIE
B XOJIe perucTpanud, 00 OKa3aHUM MEIULHUHCKUX YCIYyT, BKIOYas
TeHEeTUYEeCKHe JaHHbIe U Onosorudyeckue oopasisl [benas O.B., 2019].

Eme ogHa 0cOG€HHOCTh TEeHOMHOM MH(OPMAINK 3aKJII0YaeTCs B TOM, UTO
B OTJIMYHUE OT JIPYruX OMOMETPUUYECKHUX NMEPCOHATIBHBIX JAHHBIX, OHA COJAEPKUT
CBEICHUsI He Toibko 0 camoMm juie Hocurene /JHK, HO m 0 ero xpoBHBIX
POJICTBEHHUKAX M Ja)ke 00 OTIENbHBIX HAlMOHAIBHBIX rpynnax. Kpome toro,
Takags wuHpOpMamus MOXET OBITh TOJlydeHa HE TOJIbKO Omaromaps
KpuMuHaucTuaeckoMy ananm3y JIHK, HO U COBOKYMHOCTBIO APYrUX CpPEICTB
U METOJOB TE€HETUYECKOTO TECTUPOBAHMS, BKIIOYAIOIIMX T'€HETUUYECKUHN
CKPUHUHT U MOHHUTOPUHT. JlaHHBIE HampaBieHHs MO3BOJIAIOT YCTaHABJIMBATh
HAJIMYME HACJIEJCTBEHHBIX 3a00JI€BaHUM, BPETHOE BO3JCHCTBUE OKpYKaAIOLIEH
Cpelibl Ha TEHOM ONPEIEIECHHBIX TPYIIIT HACEICHUS.
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3akaouenue

[TonBOAs MTOTM PACCMOTPEHHBIM BOMPOCAM MOXKHO YTBEPXKAATh, YTO
HAmpaBJICHUsT HCCIEAOBaHUS B 00JIacTHM TEHETHKH OyIyT HapacraTh
Ka4eCTBEHHO U KOJIMYCCTBEHHO, OTKPBIBAass HOBBIC BO3MOXKHOCTH ISl PAa3BUTHS
obmectBa. [lpu 3TOM HCHOIB30BAaHUE TEHETUYECKMX TEXHOJOTHUH YpEeBaToO
OITACHOCTSIMM, IIOCSATAMOIIMMHA Ha KOHCTHUTYIIMOHHBIC IIpaBa dYeJlOBEKa: Ha
KU3Hb, 3JI0POBbE, OE30MACHOCTh, HEMPUKOCHOBCHHOCTh YACTHOW KHU3HH,
JUYHYIO U CEMEHHYIO TalHy, OJaronpHsITHYIO OKpYXKarollyto cpeay. Mcropus
pa3BI/ITI/I$I TCHCTUKU CBI/IIIGTGJII)CTByeT, YyTO BCC ¢€¢C OTKpBITI/Iﬂ B HUTOIC
UCTOJB3YIOTCS Ha 0Jaro 4YeloBeKY, IMO3TOMY MOXHO HAJAEAThCS, YTO H
IIOCJICOHUC (I)aHTaCTI/I'-ICCKI/Ie OTKpBITI/Iﬂ B TCHCTHKC H3621B$[T J'IIO[[GI\/JI oT
00J1e3HEH ¥ MOPOKOB, J00ABUB TAJIAHTHI U CIIOCOOHOCTH.
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Abseron yarimadasinda insan foaliyysti naticosinde bas veron doyisgenliklarin,
antropogen amillorin, kortonkslo vo ilanlara etdiyi tosir ndv saviyyesinda
aragdirilmisdir. Doqiqlosdirilmis Abseron yarimadasmin squamato faunasinin név
torkibi, genis miqyaslt layiholorin hoyata kecirildiyi orazido, siirlinonlorin miihafizo
todbirlorinin elmi saviyyads islonmaosi ii¢iin ohomiyyaetlidir. ilk dofs olaraq Abseron
yarimadasinin herpetofaunasi ekoloji vo cografi baximdan kompleks sokildo todqiqi
sayasindo bir sira yeniliklor aldo edilmigdir. Yarimadanin fauna siyahisina 1911-ci
ildon etibaron miisahide edilmamis Hemorrhois ravergieri (Menetries, 1832) novii
olava edilib. Abseron yarimadasinda 1978-ci ildon sonra odabiyyatlarda qeyd
edilmayan Dolichophis schmidti (Nikolsky, 1909) novii alds edilmisdir. Yarimadanin
fauna siyahisinda olan Phrinocephalus helioscopus, Phrinocephalus mystaceus
ndvlarinin bu srazide olmadigi miioyyanlosdirilmisdir.

.A.Haoxcaghos, P.T.I amiumos, C.A.Ackeposa

CPABHUTEJBLHBIN AHAJIN3 SIIEPUIL Y 3MEM,
OBUTAIOIINX HA ABHHIEPOHCKOM ITIOJTYOCTPOBE

Knrueswie crosa: suyepuya, smes, payna, Aoutepoucrkuii noiyocmpos

B cB3M ¢ W3MEHECHMSAMH JKOJOTHYECKMX YCIOBHM Ha AOIMIEpOHCKOM
MOJIyOCTPOBE HAOIFOIAETCS TCHJICHITUS K YMEHBIICHHIO YMCIIa BUJIOB B repreTodayHe,
YUCIICHHOCTH 0CO0Oell B TOMyISMUSAX penTwini. M3ydeHwme 5SKOJOTHYECKHX
OCOOCHHOCTEH MPECMBIKAIONIMXCS SBJSICTCS OCHOBHBIM (DAKTOPOM HX  3all[UTHI.
BriepBbie psi MHHOBALMH JOCTUTHYT IO KOMILICKCHOMY H3YUYEHHIO repreTodayHbl
AOUICPOHCKOTO TMOIYOCTPOBA C IKOJOTO-reorpaduyeckoil TOYKH 3peHus. B crmcok
¢daynsr mosyocTpoBa mobasrmen Bux Hemorrhois ravergieri (Menetries, 1832), ne
Habmogapmmiics ¢ 1911 r. Bug Dolichophis schmidti (Huxombsckuii, 1909), He
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YIOOMUHABIIMWACA B JMTeparype mocie 1978 1., momydeH Ha AOIIEPOHCKOM
moayoctpoBe. Ycranosiaeno, urto Phrinocephalus helioscopus, Phrinocephalus
mystaceus 3aHeceHHbIE B CIIUCOK (hayHBbl, HA JAHHON TEPPUTOPUH HE BCTPEYAIOTCS.

J.A.Najafov, R.T.Hashimov, S.A.Asgarova

COMPARATIVE ANALYSIS OF LIZARDS AND SNAKES
LIVING ON ABSHERON PENINSULA

Keywords: lizard, snake, fauna, Absheron Peninsula

In connection with the changes of ecological terms on Absheron peninsula
there is a tendency to diminishing of number of kinds in reptiles, to the quantity of
individuals in population of reptiles. A study of ecological features of reptiles is the
basic factor of their defence. For the first time, a number of innovations have been
achieved in the comprehensive study of the herpetofauna of the Absheron Peninsula
from an ecological and geographical point. The species Hemorrhois ravergieri
(Menetries, 1832), which has not been observed since 1911, has been added to the list
of fauna of the peninsula. The species Dolichophis schmidti (Nikolsky, 1909), not
mentioned in the literature after 1978, was obtained on the Absheron Peninsula. It has
been established that Phrinocephalus helioscopus, Phrinocephalus mystaceus included
in the fauna list, are not found in this area.

Giris

Stirinanlor asl quru onurgalilarinin (amniota) ilk sinfidir. Abseronda
yayilmig siirtinonlorin pulcuglular dostosino monsub novlorin miixtolif infeksion
xastaliklorin dastyicist va yayicist olan gamiricilorlo bir biotopda yasadigindan
onlarin tibbi-epiztoloji ohomiyyoati bdyiikdiir. Ekosistemin trofik olagolor
zoncirindo 6ziinomaxsus movqgeyi olan kortonkslo vo ilanlar ndvloraras: say
balansinin tonzimlonmosinds istirak edirlor. Bela ki, kortonkalo va ilanlar bazi
heyvan novlorini yemoklo (amfibilor, digor siiriinonlor, qus vo qus balalari,
sigankimi xirda momolilor va s.), hom do yirtict momoli vo quslarin  yemini
toskil etmoklo zoosenozda bu ndvlorin sayca sabit qalmasinda rol oynayirlar.
Insan faktoru iso {imumi ekosistemdo, elocoda Abseron yarimadasinda on giiclii
ekoloji amil olaraq qalir. Antropogen tosir bir ¢ox hallarda orazido yayilmis
novlorin  tobii  birliklorinin  tamliginin  pozulmasinda, bununla da,
populyasiyalarin  zoiflomasindo  Oziinii  gOstorir. Abseron yarimadasinda
antropogen amillorin tosirinin naticosi olaraq ekoloji sorait miitomadi olaraq
doyisir.  Beloliklo, miiasir ekoloji  soraitin  Abseron yarimadasinin
herpetofaunasina tosirinin Oyronilmoesinin  hom nozori, hom do praktiki
ohomiyyati boyiikdiir. Abseron yarimadasinin herpetofaunasi faunistik, habels
bazi novlari miixtalif ekoloji aspektlords tadqiq edilmisdir [1, s.105; 2, s.75; 3,
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s.41; 4, 5.73-75; 5, 5.91; 6, 5.201-203; 7, s.74; 8, s.381-382; 9, s.865; 10, s.60].
Lakin bu dostoys (Squamata) aid olan kortonkoslo vo ilan novlorin ekoloji vo
biotopik moskunlagsma xarakterino goro miiqayisili tohliline hosr olunmusg
todqgiqatlar aparilmamisdir. Toqdim olunan mogalo mohz bu masalalorine
Oyronilmasing hasr olunmusdur.

Materiallar va metodlar
(ol tadqgiqatlar1 2009-2023-ci illords yaz, yay aylarinda vo payiz faslinin
birinci yarisinda (oktyabr, noyabr) Abseron yarimadasinin miixtolif tobii vo
antropogen biotoplarinda aparilmisdir. Abseron yarimadasinin landsaft xaritosi
peyk cakilislorino osaslanir. Kadastr xaritolorinin qurulmast ticiin AMEA-nin
Zoologiya Institutunun Quru onurgalilar laboratoriyasmin kolleksiyasindan,
movcud odobiyyatlardan vo ¢6l todqiqatlart zamani miisahido edilmis
fordlorden, yerli ohali arasinda aparilan sorgudan istifado edilmisdir.
Ekspedisiyalar zamani ayri-ayr1 novlora aid oldo edilmis vizual miisahido
naticalori zooloji giindaliklordo gqeyd olunmusdur. Fordlorin say qeydiyyati
imumi qgobul olunmus herpetoloji metodlara osason, biotoplarda segilmis
piyada marsrutlarda (transekt) miisahids edilmis fordlori geyde almaqla hayata
kecirilib [11, s.264; 12, s.3; 13, s.1]. Transektlorin konfiqurasiyas1 vo Olgiilori
orazinin relyefindon, ndviin bioloji xlisusiyyetlorindon asili olaraq miioyyan
edilmisdir: diiz vo ya ziqzaql xatlor, dairovi, eni ilanlar {i¢iin 2+2 m. [20, s.

330], kartonkalolor {igiin 1+1 m, uzunlugu 1000-2000 m.

Naticalor va onlarin miizakirasi

Son illaradok Azorbaycanin Pulcuglular (Squamata) dostosindo 9 fosiloyo
(Familia), 32 cinsa (Genus) aid olan 60 noviin (species) yayilmasi qeyd qeilirdi
(Azorbaycan faunasinin taksonomik spektri, 2020). Hazirda iso Isgondorov vo
b. (2020) molumatina goéro yarimadada tosadiifon xaricdon gotirilmis kortonkoslo
noviiniin mikropopulyasiyast mévcuddur. Qeyd edilir ki, 2016-2017-ci illords
yarimadanin Tiirkan qosobasinin doniz sahili, park tipli dekarativ kol vo agac
bitkilori okilmis orazisindo yerli kortonkololo ndvlorindon forqli fordloro rast
golinmisdir. ©ldo edilmis fordlorin morfoloji aragdirilmasi ilo miioyyon edilib
ki, bu fordlor Italiyanin conub bologosindo yayilmis Italiya vo ya Divar
kartankolasineg aid olan yarimnovdiir - Podarcis siculus campestris (De Betta,
1857) [21, s.1438]. Molum olmusdur ki, bu kortonkolo Italyadan yarimadaya
dasinan dekorativ bitkilor vasitosilo tosadiifon gotirilib vo olverisli miihito
diisorok artmis, kicik populyasiya yaratmisdir. Todqiqatgilarin  fikrinco,
yarimadanin herpetofaunasi iiclin yaban1 olan bu ndviin golocokds yayilma
soviyyesi, aborigen kortonkslo névlorilo qarisilighh miinasibatlori vo trofik
olagolori Oyronilmali, yerli sauriofauna {igiin chomiyysti qiymotlondirilmalidir.
Beloliklo, yeni gotirilmo kortonkalo néviinii (Podarcis siculus campestris)
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nozora almagla respublikamizda pulcuglular dostoesinin (Squamata) miiasir
novlorinin say1 artiq 60 deyil, 61 név geyd edilmoalidir. Bu novlordon Abseron
yarimadasinda 18-1 yayilmisdir ki, onlar da 17 cins, 8 fosilodo comlogmisdir.
Bunlarin 9 novii kortonkalolor yarimdostosino (Sauria) aiddir. Bu novlerdon
basqa Azorbaycan Respublikasinin orazisindo Ablepharus pannonicus
(Lichtenstein, 1823) novii yalniz Xozor donizindo olan adalarda vo Qobustanda
qalmisdir[14, s.197; 15, s.431].

Abseron yarimadasinda olan kortonkalolorin 4 novii- Eremias velox
(Pallas, 1771), Eremias arguta (Pallas, 1773), Ophisops elegans
(Menetries,1832) vo Lacerta strigata (Eichwald, 1831) Lacertidae fasilosing
aiddir. Gekkonidae, Scincidae vo Agamidae fosilolori horosi bir nov ilo
yarimadada tomsil olunur: Eumeces schneideri (Daudin, 1802), Tenuidactylus
caspius (Eichwald, 1831) vo Paralaudakia caucasica (Eichwald, 1831).

E.E. Eyxvald 1831-ci ilds diinyada ilk dofs olaraq Abseron yarimadasinda
Baki daglarinda olds etdiyi Xozar nazikbarmaq gekkonununun xiisusiyyatlorini
vermisdir. Torafimizdon ilk dofs olaraq Tenuidactylus caspius noviindo nasil
qaygisinin oldugu miiayyan edilmisdir. Hal-hazirda bu néviin areali yarimadada
genislonir. Abseronda T.c. caspius yarimnoviindon basqa Baki arxipelaqr vo
Abseron yarimadasinin yaxinliginda olan adalarda T.c. insularis [16, s.240]
yarimndvii do yasayir.

Abseron yarimadasinda Agamidae fosilosinin 3 novii Qafqazagamasi
(Paralaudakia caucasica Eichwald, 1831), Yovsnliq girdebst (Phrinocephalus
helioscopus Pallas, 1776), Qulaqlh girdogas kortonklo (Phrinocephalus
mystaceus Pallas, 1776) elmi odobiyyatlarda qeyd edilmisdir [17, s. 11; 18, s.
81]. Hal-hazirda yarimadanin orazisindo yalmiz 1831-ci ildo E.E. Eyxvald
torofindon Baki otrafinda olan daglarin qayaliglarinda tapilmig, Paralaudakia
caucasica yasayir. 1938-ci ildo A.V.Bogagev bu fasilonin Phrinocephalus
helioscopus noéviinii Qaradag rayonu ii¢iin relikt oldugunu geyd edib. Bundan
sonra 1949-cu ildo R.D.Caforov, 1953-cu ildo A.M.Olokbarov vo A.A.Loginov
homin orazido yovsanliq girdobasinin (Conubi Qafqaz  girdobasi-
Phrinocephalus helioscopus) oldugunu miisahido ediblor. Torafimizdon Puta
stansiyast vo Sanqacal neft terminali otrafinda miixtolif zamanlarda 7 dofa toskil
edilmis ekspedisiya (bu ekspedisiyalar naticosindo 23 km-o godor mosafo
arasdirilmigdir) noticosindo bu kortonkolo miisahido edilmomisdir. Giindiizlor
foal olan vo agiqliq stasiyalarda moskunlagan bu kortonkolonin Puta stansiyasi
otrafinda yeni yasayis moskonlorinin salinmasi vo sahibsiz itlorin saymin
artmast ilo olagodar olaraq nesli kosilmisdir. Girdobaslilar cinsino aid
(Phrinocephalus) digor ndv kimi Abseron yarimadasina gotirilmis
Phrinocephalus mystaceus noviinii gostormak olar. Bu nov kegon asrin 40-c1
illorinin ortalarinda N.K.Versaqin torofindon Zaqulba orazisino Orta Asiyadan
gotirilib buraxilmisdir [22, s.5]. Bu kortonkolo Qafqaz vo Azorbaycan faunasi
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liclin yeni bir név sayilirdi. A.M.9lokborovun (1978) verdiyi molumatlara
osason bu kortonkolonin areali Buzovna istigamostinds genislonmisdir. Amma
indiki dovrde Zaqulba vo Buzovna qosabalorinde Xozor denizinin sahilinin
istirahot mogsadi {igiin tam olaraq istifads edildiyindon qulaqli girdsbasin nasli
kosilmisdir.

Koramallar fasilosine aid (Anguidae Gray, 1825) ndvlorin Abseron
yarimaasinda yayimasi brado ilk melumata Olokbsrovun monoqrafiyasinda
(1978) rast golinir vo gostarilir ki, yalniz bir dofo Zaqulba orazisinds bala fordi
miigahids olunub. Bir ne¢s illor apardigimiz miisahidslor zamani biz koramalin
(Pseudopus apodus Pallas, 1775) giiclii bir populyasiyasini yalniz Zaqulba
orazisindo doniz sahili istirahot zonalarinda sahil qayaliglarinda, otluq vo
kolluglarda miisahide etmisik. Onu da geyd etmok lazimdir ki, bu, Abseronda
koramalin yegano populyasiyasidir vo ciddi qorunmasina ehtiyac vardir.

dl}

.

Sakil 1. Koramal (Pseudopus apodus Pallas, 1775). Zaqulba arazisinds donz
sahilinda qayaliq yamac. Avqust, 2022-ci il. (Foto: Isgandarov T.M.)

Osl kortonkalalor (Lacertidae) fasilosinin niimayandslarindon Ophisops
elegans, Eremias velox (Sakil 2) vo Eremias arguta halo qodim zamanlardan
Abseron yarimadasinda genis orazilordo yayilmigdir. Orazinin iqlimi bu
kortonkalolorin yasamasi tg¢lin ¢ox olverislidir. Big¢imli ilanbas (Ophisops
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elegans), cald kartonkslocik (Eremias velox) vo olvan kartonkslocik (Eremias
arguta) 1830-cu ildo E.P. Menetrie torafindon ilk dofs olaraq yarimadada elmi
moqsad liclin tutulmusdur. Bu fosilonin yarimadada yasayan dordiincii novii
zolght kortonkolo (Laserta strigata) iso ikinci diinya miiharibasindon sonra,
Abseron yarimadasinda su probleminin aradan qaldirilmasi prosesi ilo olagodar
olaraq, yasillasdirma islorinin aparilmasi naticasindo moskon salmisdir. Orazi
ticlin gotirilmo nov olan zolaqlt yasilkartonkals ilk dofo olaraq A.M. Olokbarov
tarafindon 1966-c1 ildo Razin gosobasinds miisahido olunmusdur. Hal-hazirda
bu kortonkolonin Abseron yarimadasinda areali genislonir vo bu areal
torofimizdon arasdirilir.

N V. B
*;l" g

Sakil 2. Eremias veloxAb§ero yartmaddmda genis yayimis kartankaalrdan biridir

Ssinklor fasilesinin (Scinidae Oppel, 1811) yarimadada miisahids edilmis
iki noviindon yalniz Sneyder uzunayaqlist (Eumeces schneiderii Daudin, 1802)
yasaywr. Sneyder uzunayaqlisint O.A. Qrimm 1875-ci ildo Abseron
yarimadasinda ilk dofs olaraq qeyd edilib. Bu fasilonin ikinci novii, Asiya
cilpaqgozliisii (Ablepharus pannonicus Fitzinger in Eversmann, 1823), kegon
asrin 80-ci ilindo Sumqayitcay otrafinda A.E. Ceqodaev torofindon miigahido
edildiyi gostarilir. Torafimizdon bu orazide aparilmis ekspedisiyalar naticasindo
uzunlugu 52 mm-o godor olan bu kicik kortonkoloys rast golinmomisdir.
Azorbaycanda Qirmiz1 kitaba daxil edilmis Asiya ¢ilpaqgozliisti indiki zamanda
Olkomizin arazisinds yalniz Xozar donizinds olan adalarda yasayir. Hesab edilir
ki, bu kortonkolo homin oraziye gotirilmisdir, amma uygunlasa bilmomisdir.
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Ablepharus pannonicus (Menetries, 1832) ekoloji soraitin ¢irkliliyino nisbaton
hassas olan kortonksladir.

Abseron yarimadasinda ilanlar yarimdostosinin (Serpentes Lnnaeus,
1758) 4 fasiloys (Boidae Gray, 1825; Typhlopidac Merrem, 1820; Colubridae
Oppel, 1811; Viperidae Oppel, 1811) vo 10 cinso monsub 10 ndvii yayilib:
Zeytuni tolxo (Platyceps najadum Eichwald, 1831); Qirmizigarin tolxa
(Dolichophis schmidti Nikolsky, 1909); ©Osl suilan1 (Natrix tessellata
Laurenti,1768); Qafqaz damilam (Telescopus fallax Fleischmann, 1831);
Cuxurbash koloz ilan (Malpolon insignitus Geoffroy, 1827); Xaltali eyrenis
(Eirenis collaris Menetrie, 1832); Rongborang tolxo (Hemorrhois ravergieri
Menetries, 1832); Qarb yatagani (Eryx jaculus Linnaeus, 1758); Xerotyphlops
vermicularis (Merrem, 1820); Levantin giirzosi (Macrovipera lebetina Linneus,
1758). Bu novlor sayca Azorbaycan Respublikasinin orazisindo yasayan ilan
novlerinin 32,3%-ni toskil edir.

Abseron yarimadasinda yasayan ilan novlorinin 7-si (70%) (Platyceps
najadum), Dolichophis schmidti), Natrix tessellata, Telescopus fallax,
Malpolon insignitus; Eirenis collaris); Hemorrhois ravergieri Talxalor
fasilosino (Colubridae) aiddir. Viperidae (Oppel, 1811); Boidae (Gray, 1825) va
Typhlopidae (Merrem, 1820) fosilolorinin hor biri 1 név (10 %) olmagla
yarimadada tomsil olunur, bunlar miivafiq olaraq Macrovipera lebetina, Eryx
jaculus, Xerotyphlops vermicularis névlaridir (Sakil 3).

® Colubridae (Oppel, 1811)

® Viperidae (Oppel, 1811)
Boidae (Gray, 1825)

B Typhlopidae (Merrem, 1820)

Sakil 3. Abseron yarimadasinda ofidiofaunasinin noviarinin fasilalar iizra paylanmasi

Tolxolor (Colubridae) fasilosino aid olan ¢uxurbash koloz ilan, Qafqaz
damilani, zeytuni tolxo, xaltali eyrenis vo suilanm1 Abgeron yarimadasinda
coxsayl vo adi saayli ilan novloridir. Bu ilanlardan suilaninin areali kegon osrin
ovvallorine nisboton indiki dovrde yeni gollorin omalo golmosi ilo slagadar
olaraq Abseron yarimadasinin orazisindo genis yayilmisdir. Zeytuni tolxa,
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cuxurbashh koloz ilam1 vo Qafqaz damilaninin arealinin genis olmasina
baxmayaraq populyasiya sixliglari, yoni miioyyon oraziys diison ford sayi,
azalmisdir. Ekzoantroplara aid vo monso morkozi Qafqaz kompleksi olan xaltali
eyrenis urbanizasiya ilo olagodar olaraq ¢ox az orazilordo galmisdir. Yeni
yasayls moskonlorinin salinmasi, okingiliyin intensivlogmosi, xam torpaqlarin
monimsailmosi, yirtict heyvanlarin ov saholorinin daralmasi ovvellor genis
yayllmis ndvlorin areallarin1 tocrid olunmus kigik fragmentloro pargalayir,
populyasiya sixligini azaldir. Cox aqressiv ilan olan qirmizigarin tolxs kegon
osrin altmisinct illorine qodor yarimadada moskunlagmasi barodo molumat
moveud olmasa da, bu ndviin Ceyranbatan orazisinds rast golindiyi bildirilir
[19, 5.105; 21, s.1438]. Rongborang tolxonin Abseronda yayilmsi barads acnobi
alimlora moxsus molumatlar olsa da, (1830, 1908 vo 1911-ci illor) uzun miidot
bu ndviin yarimadada yayilmasi ehtimal olunub. Apardigimiz todqiqatlar
zamani biz bu novii Qaradag rayonunun orazisinde Puta vo Korgdz kondlori
yaxinliginda miisahids etmisik.

Viperidae fosilosino aid olan Levantin giirzasi ilk dofs olaraq 1872-ci
ildo Bekker torafindon [20, s.330] Baki aotrafinda alds edilib vo yarimadanin gox
sayli ilan ndvlorindo hesab olunur. Indiki dovrdo yarimadada yasayis
massivlerinin sayinin artmasi, buna uygun olaraq yeralt1 vo yeriistii
kommunikasiya qurgularinin tikilmesi, yeni yollarin ¢okilmoesi bu ilanmin
arealinin ki¢ilmosina sabob olub. Biitliin Qafgaz orazisindo moskunlasmis gorb
yatagan1 1913-cii ildo ilk dofo olaraq B.A. Dombrovski torafindon Abseron
yarimadasinda oldugu geyd edilib. Nisboton zoyif horokotli olan bu ilanin
Abseron yarimadasinda bas veron urbanizasiya ilo slagodar olaraq areal1 vo say1
getdikco azalir. Abseron yarimadasinda genis areala malik olmus qurdabonzor
korilan halo 1830-cu ildo Menetrie torofindon Baki otrafinda oldugu qeyd
edilmisdir. indiki dovrdoe tobii landsaftlarin tutulmasi, okingilik vo maldarligin
inkisafi bu ilanin da arealinin daralmasina gotirib ¢ixarib.

Abseron yarimadasinda ekspedisiyalar apararkon pulculululardan on ¢ox
rast golinonlor kortonkalslordir. Aparilan biitiin todgiqatlar zamani miisahido
edilon pulcuqlu ndvlorinin 79%-i sauriofaunaya aiddir. Ilanlarin yarimadada
név miixtalifliyi ¢ox olmasina baxmayaraq ford sayinin yani populyasiya sixlig1
azdir. Ilanlar ekspedisiyalarimiz zamani miisahido edilmis squamatofauna
fordlorinin  21%-ni toskil edir. Abseron yarimadasinda urbanizasiyanin
giiclonmasi bu amillors daha hassas olan kortonkoalo vo ilan populysiyalarinda
sixligin azalmsina sobab olur.

Abseron yarimadasinda ekspedisiyalar zamani miisahido edilon
kortonkolordon 42,2%-ni Xozor gekkonu, 18,9%-ni bi¢imli ilanbas, 15,9%-ni
cold kortonkalocik, 10,9%-ni zolaql kortonkoalo, 6%-ni olvan kortonkolacik,
4,2%-ni Qafqaz agamasi, 1,9%-ni Sneyder uzunayaqlisi toskil edir.
Yarimadanin miiasir ekoloji soraitindo sauriofaunanin niimayondslorinin rast
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golindiyi biotoplar: 1. Yovsanli, yulgunlu, soranotlu yarimsohralarda Ophisops
elegans, Eremias velox, Eremias arguta; 2. Seyrak dovatikani, miixtalifot va
kicik kollarla ortiili diizonliklorda: Ophisops elegans, Paralaudakia caucasica,
Eremias velox, Eremias arguta, Eumeces schneideri, Lacerta strigata; 3. Das-
kosokli dagatayi stasiyalarda: Ophisops elegans, Laudakia caucasica, Eumeces
schneideri, Eremias velox; 4. Dagliq, qayaliq stasiyalarda Cyrtopodion caspius,
Laudakia caucasica, Eremias velox, Ophisops elegans; 5. Danizkonari qumluq
stasiyalarda Tenuidactylus caspius, Ophisops elegans, Eremias velox; 6. Seyrok
meso voy agacliq zolaglarinda Eumeces schneideri, Lacerta strigata, Eremias
arguta Biitiin bu sadalanan kortonksls ndvlori antropogen biotoplara da (meyva
va liziimliiklor, hoayat, bag vo bostanlar va s.) daxil ola bilirlor.

Abseron yarimadasinda ekspedisiyalar zamani miisahids olunan ilanlarin
49,3%-ni suilani, 12,6%-ni Levantin giirzasi, 10,1%-ni zeytuni talxa, 7,9%-ni
xaltal1 eyrenis, 6,1%-ni Qafqaz damilani, 4,7%-ni ¢okoksifat kalazilani, 7,9%-ni
qurdvari korilan, 2,6%-ni qorb yatagani, 1,4%-ni qurmizigarin tolxo , 0,9%-ni
adi rongorong tolxs. Yarimadasinin miiasir ekoloji soraitindo ilanlarin rast
golindiyi stasiyalar: 1.Yovsanli vo soranotlu yarimsohrada: Malpolon Malpolon
insignitus, Macrovipera lebetina, Dolichophis schmidti, Eryx jaculus,
Telescopus fallax; 2. Seyrok doveotikani, miixtalifot vo kicik kollarla ortiili
bozqirlarda: Xerotyphlops vermicularis, Eryx jaculus, Platyceps najadum,
Eirenis collaris, Malpolon insignitus, Telescopus fallax, Macrovipera lebetina,
Dolichophis schmidti; 3.Das-kosokli dagotoyi bozqir diizonliklorda: Eryx
jaculus, Xerotyphlops vermicularis, Hemorrhois ravergieri, Telescopus fallax,
Platyceps najadum, Eirenis collaris, Macrovipera lebetina; 4. Dasli-qayali
topaliklorda: Eryx jaculus, Xerotyphlops vermicularis, Telescopus fallax,
Eirenis collaris, Malpolon insignitus, Macrovipera lebetina; 5. Su hovzalorindo
(bataqliq, gol vo doniz): Natrix tessellata; 6. Seyrok mesalik vo ya agacliglar
olan bozqir sahalordo: Macrovipera lebetina, Malpolon insignitus, Telescopus
fallax, Dolichophis schmidti rast golinir. Biitiin bu sadalanan ilan novlori
antropogen biotoplara da (meyve vo iizlimliiklor, hoyat, bag vo bostanlar vo s.)
daxil ola bilirlor.
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SOKI-ZAQATALA BOLGOSINDO NOMLIKLO TOMIN OLUNMUS
DOMYO $ORAITINDO BECORILON, YUKSOK KEYFIYYOTLI
QARGIDALI SORT VO HIiBRIDLORIN OYRONILMOSI
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Agar sozlor: qargidali, sort, hibrid, xatlor, fenoloji miisahida,
Mahsuldariig

Mogalods, Soki-Zaqatala bolgasinds domyo soraitindo becoarilon, qargidali
bitkisinin, ilkin sortyoxlama, nozarot vo miisabiqgali sortyoxlama pitomnikinlarindo,
niimunalor miiqayisali tohlil edilorok dyronilmis, yiikksok mohsuldarliga va sabit mahsul
vermo qabiliyystino malik hibrid vo sortlarin, vegetasiya dovrii orzindo biitiin
olamotlorinin todgiqi vo golocokds yeni keyfiyyatli sortlarin  yaradilmasi {giin
nimunsalorin sinaqdan kegirilmasina dair malumatlar 6z oksini tapmisdir. Hibridlorda
kompleks miisahidalor aparilaraq, biomorfoloji, struktur vo mohsuldarliq gostaricilori
Oyranilmisdir. Standart gotiriilmis Zaqatala-420 sortu ilo miigayisada hibridlor
arasinda forglonan niimiinolordon: SP46 x Zaqgatala-68/2019 vegetasiya miiddatinin an
qisa 103 giin olmasi vo mohsuldarhi@in +5.6 sent/ha, SP79 x Zaqatala-68/2019
mohsuldarliq +6.3 sent/ha, SP6 x Qiirur/2019 bitkinin boyu an yiiksok 298sm, dan
mohsulidarligi  80.9sent/ha, mohsuldarhigi +12.2sent/ha, SP73 x KamF-1/2019
mohsulidarligin +4.5sent/ha, SP61 x Qiirur/2019 +3.0sent/ha olmaqla standartdan
istiin oldugu qeyde alinmusdir. Tadgigat noticasinds gargidalinin mdveud sort vo
hibridlorin 6yronilmasi, yeni sortlarin yaradilmasi, okin sahasinin artirilmast, istor kond
tosarriifatinda, istarso do Sanayeds bu mohsullara olan tolobatin 6donmasina imkan
yaradar.

M.A./Tunaes, A.H.Aboynnaesa, I.K.Anuoscanosa, H M.A60ynnaesa
HN3YUEHUE KAYECTBEHHbBIX COPTOB U I'MBPU10B
KYKYPY3bl, BLIPAIIUBAEMBbIX B YCJIOBUSIX BOI'APBI
B HIEKU-3ATATAJIMHCKOM PETMOHE

Knrouesvle cnosa: kykypysa, copm, eubpuo, JauHus, ¢heHonoeuueckue
HAOMOO0EHUs, YPOICAUHOCHb
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B craThe M3ydeH MeTON CPaBHUTEIHHOTO aHaIM3a B MUTOMHUKAX KYKYpPY3bl:
MPEBOPUTENBEHOTO, KOHTPOJIBHOTO W KOHKYPCHOTO COPTOWCIIBITAHHS B YCIOBHSX
oorapsl B lllexn-3akatanbckoro pernoHa. 3aech omyOnuKOBaHbI CBEICHHUS O THOpHIaX
U COpTax C BBICOKOH MPOAYKTUBHOCTBHIO U CTAOMIIBHOM ypoxKaifHOCThI0. MccnenoBanust
MPOBENICHBI [T U3YUYCHHUSI BCEX MX MPU3HAKOB B TEUCHHE BETCTAIIMOHHOTO TIEPHO/a U
UCTBITaHUST 00Pa3loB AJs CO3JaHMs HOBBIX KayeCTBEHHBIX COPTOB B Oynymiem. 3a
rudpugamMu MPOBEICHBI KOMILJICKCHBIE HaOJIOACHUS " H3yUYCHBI
ouomopdonoruueckue, CTPyKTypHBIE U IPOJYKTUBHBIE MTOKa3aTenu. [1o cpaBHEHHUIO cO
CTaHIapTHBEIM copToM 3arartana-420 cpemu o6pasmos: CII46 x 3ararana-68 /2019
MMECT HAaMMEHBIIUI BereTalMoHHbIi nepuoa-103 mHs u ypoxkaliHOCTh BhINIE 5,6 11/Ta.
A rtaroke rubpun CIT79 x 3ararana-68 /2019-yposkaiftHOCTh BbIIle CTaHIAPTHOTO Ha 6,3
wra. ['mbpung CII6 X D'ypyp/2019 makcumanbHass BbeICOTa pacTeHU 298 cwM,
ypokaliHOCTh 3epHa coctaBisieT 80,9 m/ra m 310 Bhime Ha 12,2 1/ra 4yem y
CTaHIapTHOTO copTa. Ypoxainocts ruopumoB CIT73 x KamF-1/2019 u SP61 X
I'ypyp/2019 mpeBocxomut Ha 3,0 1w/ ra m 4,5 w/ra craHgaptHeIi copT. M3ydeHue
CYIIECTBYIOIIMX COPTOB U THOPUIOB KYKYPY3bl, CO3/IaHHE HOBBIX COPTOB, YBEIHUCHHE
IIOCEBHBIX IUIOLIA/IEH, IO3BOJIUT HAM YJOBJIETBOPUTH CIIPOC HA ATY IMPOAYKLHIO KaK B
CEITbCKOM XO035HCTBE, TaK U B IPOMBIIIIJICHHOCTH.

M.A.Dinaev, A.N.Abdullaeva, H.K.Alijanova, N.M.Abdullaeva

STUDY OF QUALITATIVE VARIETIES AND HYBRIDS
OF CORN GROWN IN BOGARA CONDITIONS IN THE
SHEKI-ZAGATALA REGION

Key words: corn, variety, hybrid, line, phenological observations, productivity

The article studies the method of comparative analysis in corn nurseries:
preliminary, control, and competitive variety testing in rainfed conditions in the Sheki-
Zagatala region. Information about hybrids and varieties with high productivity and
stable yields is published here. Research was carried out to study all their traits during
the growing season and test samples to create new quality varieties in the future.
Complex observations were carried out for hybrids and biomorphological, structural
and productive indicators were studied. Compared to the standard variety Zagatala-
420, among the samples: SP46 x Zagatala-68 / 2019 has the shortest growing season -
103 days and a yield of more than 5.6 g/ha. As well as the hybrid SP79 x Zagatala-68 /
2019, the yield is higher than the standard one by 6.3 c/ha. Hybrid SP6 x Gurur/2019
maximum plant height 298 cm, grain yield is 80.9 centners/ha, which is 12.2
centners/ha higher than the standard variety. The yield of hybrids SP73 x KamF-
1/2019 and SP61 x Gurur/2019 exceeds the standard variety by 3.0 c/ha and 4.5 c/ha.
Studying existing varieties and hybrids of corn, creating new varieties, increasing
acreage will allow us to meet the demand for these products both in agriculture and
industry.

108



SOKI-ZAQATALA BOLGOSINDO NOMLIKLO TOMIN OLUNMUS ...

Giris

Qargidal bitkisi biitiin diinya 6lkalorinds, tropik zonadan Skandinaviya
dovlatlorine  godor ohalinin  orzag tohliikkesizliyinin  tomin olunmasinda,
heyvandarligin vo qusculugun yem bazasinin giiclondirilmasinds potensial
imkanlara malik mithim donli bitki Kimi becorilir. Qargidali diinya
okingiliyinda, akin sahasina vo dan istehsalina gora donli bitkilor arasinda ikinci
yer tutur, bir hektardan ¢ixan yem vahidina vo donindoki kaloriys goéra biitiin
yem bitkilorindon tstiindiir [1].

Hazirda inkisaf etmokdo olan &lkalorin global problemlorindon biri
onlarin kond tasarriifat1 sektorunun xarici toxumlardan asililiq gqorxusudur. Hor
bir 6lko ii¢iin mohz bu texnologiyanin inkisafi vacib vo zoruridir. Hibrid
toxumlarinin istehsal1 aqrar sahasi inkisaf etmis 6lkalorin asas galir monbalarins
cevrilmisdir. Bu giin kond tosorriifati sahasinds alds etdiklori imumi galirina
gora ilk onlugda birinci yer Cino (1 trIn. 88 milyard dollar), ikinci yer
Hindistana (1431 milyard dollardir), ii¢iincii yer iso ABS-a (290 milyard
dollardir) maxsusdur. Toxum idxalin tam asililiq bu giin bir ¢ox 6lkalari narahat
edon moasalordon hesab edilir. Hibrid toxumlarin istifadesi biitiin diinyada
artmaqdadir. Belo populyarliq onlarin bar organlarinin yiiksok homogenliyi,
xastaliklora vo streslora garst miigavimoti, uzunmiiddatli saxlanma tgiin
uygunlugur, sabit vo yiiksok mohsuldarliq gabiliyyati ilo baglidir. Yaxsi toxum
yiikksok mohsuldarligin asasini togkil edir. Toxumlarin doyoari tokco onlarin
yiiksok sopin keyfiyyatlori ilo deyil, hom do miiayyan sahados yiiksok mohsul
oldo etmok gabiliyyati ilo miioyyan edilir [6].

Qargidali birevli, ayr cinsli ¢arpaq tozlanan bitkidir. Bir bitkinin disi
cicoklorinin 6z tozcugu ilo tozxlanmasi nadir hallarda olur. Siini 6z-6ziina
tozlanmani1 ancaq seleksiyagilar torofindon hibridlosmo tgiin ilkin material
yetisdirildikda tatbiq edirlor, bu tisulla qargidalinin 6z-6ziino tozlanmis xatlori
yaradilir [5] .

1-ci nasil hibridlorin alinmasi, hibridlosma metodu godim zamanlardan
totbiq edilmisdir. Birinci dofo 1760-c1 ildo Rusiya Elmlor Akademiyasinin
botaniki Yozef Kelreyter kosf etmigdir. Sonraslar iso bu istigamatdo boyiik rus
seleksioneri 1.V.Migurin torafindon hibridlosmoe iiciin bitkilden istifado detall1
sokildo Oyronilmis vo totbiq edilmisdir. 1876-c1 ildo Vilyam Bil ABS-in
Migigan Tocriibe Stansiyasinda 1-ci dofo 2 gqargidali sortu iizarinds
tozlandirma islori aparmigdir. Rusiyada birinci dofo qargidali hibridlarinin
oyranilmasi 1910-cu ilo tosadiif edir. Gorkamli rus elm xadimi V.V.Talanov
torofindon Yekaterinoslavskiy quberniyasinin tocriibo stansiyasinda seleksiya
islorina baslanmisdir. Ik dofo qargidali sortlarindan Qrusevskaya sortu Liming
sortu ilo tozlandirilmisdir. Alinmis 1-ci nasil hidridin don mohsuldarlig:
Qrusevskaya sortundan 5.1 sent/ha, Liming sortundan iso 2.0 sent/ha yiiksok
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olmusdur. Alinan hibridin vegetasiya miiddatinin uzunlugu iso 2 valideyin
ciitlori ilo miiqayisodos araliq toskil etmisdir.

F1 nasil hibridlor daha yiiksok mohsul verir, 2-ci va sonraki nasillords
mohsuldarliq nozars garpacaq daracads asagi diisiir. Oya gora do tosarriifatlarda
asason 1-ci nasil hibrid toxumlart okilir. Xiisusi secilmis valideyin ciitlorinin
slini tozlandirma apararaq hibridlosms yolu ilo alinan toxumlar 1-ci nasil hibrid
toxumlari sayilir [3, 4, 6].

Tozlanma {iglin gotiiriilmiis formalardan asil
olaraq, hibridlor 3 tips boliiniir (Sokil 1):

1. Xottlor arasi tozlanma: a) sado-6z-6ziins tozlandirilmis
2 Xoatlordon alinan;
b) 3 xatli- sado Xatloraras: hibridlo 6z-6ziins tozlanmis
Xatlordon alinan;
c¢) ikigatli- 2 sado hibridin tozlanmasindan alinan
hibridlor;
. Sort va Xottlor arasinda tozlanmadan alinan hibridloar;
3. Sortlar arasinda tozlandirilaraq alinmis hibridlor aiddir
[7].

Biitiin bunlarla yanasi toxum istehsalin1 artirmaq moqsadi ilo 6lkada
yeni innovativ {isul olan Double Haploid hibrid texnologiyas1 genis inkisaf
etmokdadir. Bazi toxumguluq sirkatlori 100% bu texnologiya ilo hibrid istehsal
edir. Mohz bu disulla qisa miiddotdo yiiksok keyfiyyoto, xostolik vo
zorarvericilara, yatmaya, six okinlara, forgli torpaq ve iqlim soraitino davamli
qargidali hibridlori yaradilir [3]. ilk dofo haploid bitkilor Riller torafindon &ton
asrin 20-ci illarinds kosf edilmisdir. Haploid bitkilari yoni xromosom sayi ikiya
vurulmus bitkilor ilk dofo qargidali seleksiyasinda Chase torofindon (1951-ci
ildo) istifado edilmisdir. Bununlada qargidali hibrid istehsalinin inkisafi
baslanmisdir. Bu giin Okingilik ET Institutunun 600-don artiq qargidali
niimunasinin genofondu movcuddur. Olkenin qargidali istehsal iigiin olverisli
torpag-iglim soraiti var, bununla yanast bir ¢ox toxumculuq sirkotlori var ki,
hibrid qargidali okinlori {iglin toxumlar1 xaricdon idxal edirlor. Qargidalinin
mohsuldarlig, intensiv hibrid vo sortlardan vo becorms texnologiyasindan asili
oldugu iiciin Okingilik Institutu Zagatala BTS-min Bitki seleksiyast vo
toxumguluq sobosinin qarsisina mohsuldar vo keyfiyyatli sortlar yaratmaq
vazifasini qoymusdur. Seleksiya isi baximindan qisa bir dovr arzinds, burada
600—don yuxar1 niimuns toplanmis, zongin ilkin material fondu yaradilmis, yeni
hibrid va sortlarin alinmasi tigiin potensial imkanlar yaradilmisdir. Son 15 ildo 5
sort rayonlagmis, onlarla perspektiv sort vo hibridlor miixtolif morholalords
Stansiyadaxili sinaqdan kegirilir. Burada yaradilan sortlar Respublikanin har
yerinds okilir. Zagatala-68, Zagatala-420, Zaqatala yaxsilagdirilmig, Mirvari,

N
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Qiirur vo Umiid sortlari, homginin perspektiv Emil vo Foxri sortlar1 suvarma
soraitinds ¢ox boyiik potensiala malikdirlor [2].

Bitki seleksiyast vo toxumguluq sobosinin qargidalinin niimiinalori
bazasinda respublikada qargidalinin genefondu yaradilmis vo burada yeni
niimiinalorin axtaris1 vo konstant saviyyaya catdirilmasi isi davam etdirilir.

Material vo metodlar

Qargidali mohsuldarligi, hibrid va sortlarin keyfiyyat gostaricilorindan,
intensiv becormo texnologiyalartindan asili olduguna goro Okingilik Elmi-
Todgigat Institutunun Zaqatala Bolgo Tocriiba Stansiyasinda bu istigamatdo
elmi-tadqiqat islori icra edilir.

Qargidali bitkisinin becarilmasi ti¢iin bolgomizds oldugca oalverisli
torpag-iglim soraiti mévcuddur. Tadqiqat isi Zaqatala BTS-nin Parzivan tocriiba
sahosinds, nomliklo tomin olunmus domys soraitindo icra edilmisdir. ilin
miinasib hava soraiti, bitkilorin normal boy inkisafini, yiiksok vo keyfiyyatli
mohsul alds edilmasini tomin edir. Tacriiba sahasinin iglimi rayonun iglimindan
kaskin sokilda forglonir, belo ki, qis1 saxtali, yay1 isa quraq kegir. Tocriiba
sahasinin torpagi domys olub, boz qonur, sabalidi vo qumsal torpaglardan
ibaratdir. Torpagin su saxlama gabiliyyati asag1 saviyyadadir.

Burada torpaglar, daim okin altinda oldugundan va uzun middot
aqromeliorzativ todbirlor aparilmadigindan zosif vo qidasiz torpaqlar qrupuna aid
etmok olar.

Todqigat isi seleksiya, kolleksiya, hibridlagsmo, ilkin sortyoxlama,
nozarat, vo miisabiqoali sortyoxlama pitomniklorinds, hamg¢inin niimayis, artirma
Vo toxumguluq sahosinds  aparilmisdir.  Seleksiya vo  hibridlogsma
pitomniklorindo  konstant xatlorinin alinmasi, kombinasiya qabiliyyatinin
oyranilmasi vo yeni hibridlorinin yaradilmasi isi davam etdirilir. Todqigatin
obyekti, yerli gargidali sortlar1 asasinda yaradilan Xotlor, miixtolif dovrlordo
introduksiya edilmis, diinya kolleksiya niimiinolorindon segilmis, yaxsi
adaptasiya olunan xotlor, Stansiyada alinan topkross vo diallel hibridlori
osasinda yaradilan xotlor, hibrid vo sort populyasiyalari, sintetiklor vo S.
qargidali niimiinaloridir.

Tadgigatin magsadi mévcud sortlarin va hibridlorin miiqayisali sokilda
tohlil edilorok Gyronilmasi, yeni sortlarin yaradilmasi, daha yiiksok keyfiyyat
gostaricilorine malik niimunalorin DSS-ya togdim edilmasindon ibarstdir. Belo
ki, Respublikamizda qargidalinin okin sahosinin artirtlmasi vo bu sahanin istor
kond tosarriifatinda, istorsoe do sanayeds bu mohsullara olan tolobatin1 6domokls
fermerlarin yiiksok mohsuldar qargidali sort vo hibridlori ilo tomin edilmasi va
basqa Olkoalordon asililigin aradan qaldirilmasi olduqca vacib masalalordan
biridir.
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Qargidali bitkisinin polen tozcuqlart 350-400 m mosafoys godar yayilir.
Buna gora do, bu doyorlor izolyasiya mosafasi kimi goabul edilir. Yetisdirmo
todqgiqatlarinda inbred xott namizadlorinin sayi ¢ox oldugundan, onlar tacrid
olunmus orazilordo oldo etmok miimkiin deyildir. Bu sobobdon xiisusi
hazirlanmis kagiz torbalar ils izolyasiya edilorak ol ilo tozlanma aparilir [4].

Vegetasiya dovriindo timumi gobul edilmis metodikaya uygun olaraq,
aqgrotexniki qulluq islori, fenoloji miisahidalor vizual sokilds aparilmisdir.
Tocriiba sahasinds ayri-ayr1 pitomniklorda: seleksiya va se¢ma, hibridlosmo,
ilkin sortyoxlama, nozarat, miisabigali sortyoxlama pitomniklarinds niimunalor
tizorindo todqigat islori aparilmisdir. Stansiya daxili okinlor ii¢iin artirma
sahalari vo genofondun qorunub saxlanmasi moagsadilo toxumguluq saholori
toskil edilir. Seleksiya vo se¢gmo, Kolleksiya, Ikinsortyoxlama pitomnikinds
okilon xottlor {izorindo kombinasiya gabiliyyastinin &yronilmasi vo yeni
hibridlorin yaradilmasi isi 5m?-lik loklordo tokrarsiz aparilir. Nozarst
pitomnikindo hibridlor standart sortla miigayisali sokildo sinagdan kegirarok
kompleks xiisusiyyotlor 6yronilmis, se¢gmo aparilmis vo niimiinalor 2 tokrarda
5m? -lik loklorde okilmisdir. Miisabigoli sortyoxlama pitomnikinds hibridlor
standart sortla miiqayisodo sinaqdan kegirorok toSorriifat ohomiyyatli
gostaricilori dyronilmis yekun qiymot verilmisdir. Niimiinslor 3 tokrarda, 10m?*
lik loklorda okilmisdir. Niimayis sahosindo perspektiv yerli sortlar va hibrid
populyasiyas niimayis etdirilmis vo niimiinalor 150m*lik loklordo skilmisdir.
Toxumguluq vs artirma sahasinds rayonlagmis vo perspektiv sortlarin toxumlari
artirllaraq golon il tiglin toxum fondu yaradilmigdir.

Naticalor va onlarin miizakirasi

Tacriibs sahasinin salof bitkisi payizliq bugda olmusdur. Payizda 25-30
sm dorinliyinds dondurma sumu aparilmisdir, yazda isa 22-25 sm dorinlikda
yaz sumu aparilaraq, ardinca “Sirvanmala” va itii ¢okilorak, saha sopins hazir
Vaziyyatina gatirilmisdir. Sopin aprel aymmin 19-dan 25-dok basa ¢atmisdir.
Sahays birinci becormadan avval hektara 160 kq fiziki ¢okide Karbamid giibrasi
verilmigdir. Vegetasiya dovrii orzindo 3 dofo kultivasiya vo 3 dofo ol ilo
becormo aparilmisdir. Birinci kultivasiyadan sonra seyraltmo aparilmis, alaqg
otlarina vo zararvericilora dormanlama aparilmisdir. Mohsul yigimina sentyabr
aymin 5-do basglamis vo sentyabr aymin 30—da basa catdirilmisdir.

Tocriiba sahosinds konstant xatlorin alinmasi, yeni hibrid vo sortlarin
yaradilmasit vo simmaqdan kegirilmasi, totbiqi ilkin toxumculugun togkili vo
genefondun genislondirilmasi sahasinds naticalor alinmigdir.
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Cadval 1.
Ilkin sortyoxlama pitomnikinda farglanan hibridlarin mahsuldarliq géstaricilari
@ =
P L R
ad Gz | T2 | 528 © g2 3
g8 =3 |£¢2| € <3 £ 8
5T ([« 2| T 5T 2 8 2 c 2
SEISE|SEE|3s| S | 8%
1| SP 4x8 /2021 100 3.6 72 6.0 67.6 59.0
2 | SP 9x8/2021 105 4.4 88 9.3 79.8 67.0
3 | SP 14x1 /2021 105 4.8 96 6.8 89.4 75.2
4 | SP 37x41 /2021 108 4.0 80 7.4 74.0 61.6
5 | SP54x57/2021 108 5.1 102 12.4 89.4 77.8
6 | SP 57x93/2021 107 5.0 100 10.8 89.2 76.4
7 | SP75x80/2021 104 5.7 114 8.8 113.0 96.4
8 | Kol 102xSP67/2021 106 4.8 96 7.6 88.6 74.6
9 | AP6x11/2021 104 5.8 16 14.7 99.0 87.0
10 | AP8x11/2021 103 4.2 84 7.0 78.0 67.4
11 | AP32x35/2021 100 4.2 84 7.9 74.4 66.8
12 | AP8xZaq.420/2021 105 5.8 116 135 100.4 84.2
13 | AP48xZaq.420/2021 | 105 4.8 96 9.8 86.6 71.8
14 | AP53xZaq.68/2021 108 4.3 86 13.4 74.4 62.1
15 | AP67xZaq.68/2021 105 3.6 72 6.4 67.4 58.0
16 | AP60xZaq.68/2019 110 6.2 124 16.7 103.4 89.4
17 | AP53xZaq.420/2019 | 109 4.6 92 18.4 75.0 63.2
18 | AP73xZaq.420/2019 | 110 3.8 76 6.8 70.8 60.0
19 | AP5xZaq.420/2019 107 4.9 98 11.2 87.0 76.4
20 | AP7xZaq.420/2019 106 4.2 84 4.9 79.8 67.4
21 | AP61xZaq.420/2019 | 107 5.2 104 14.4 89.0 72.6

1 sayli codvoldon goriindiiyli kimi, ilkin sortyoxlama pitomnikinda
hibridlor arasinda qigada quru mohsuldarligi 67.4-113 sentn/ha arasinda
doyismusdir. Bu osason tez vo orta tez yetigon hibridlordir. SP75x80/2021
hibridinds don mohsuldarlig1 96.4sent/ha, qicada quru mohsul verma 113sent/ha
olmagla digorlorindon forglonmisdir. Nimunalorin  mohsuldarligi, faktiki
loklordan toplanan mohsula gora hesablanmisdir. Baxmayaraq ki, asasan biitiin
loklords bitkilorin say1 5-10%-don az olmusdur. ilkin smaqda ciddi
oyranildikdan sonra hibridlor nazarst pitomnikinds smaqdan kegirilir.
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Cadval 2.
Nazarat pitomnikinda farglanan hibrid va sortlarin biomorfoloji, struktur
Vo Mahsuldarliq gostoricilari

s | &
Z |g
ERE- g =
= = 8 s Z
= py g ) E = = o
. = > | §| 5| & s | 2 | %
s. |Hibrid vo sortlarin adi| & £ |& 3 g 2 = z & | 5
g S| e < = o kel X = =
s | 2 | 3 8 c 2 = F= = g o
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3 s |5 g g © 2 % 3 & 5 =
5| = | S & = = & S s S S g
¥l 2|88 & 8| =] S| 8|52
> m D s> e o o m a =1 o wn 0
St.|Zagatala 420 107 | 284 | 163 | 14.4 | 25.8 | 18.4 | 50.0 | 83.7 | 373 | 80.0 -
1{Hp 6 x Qiiriir /2020 107 | 252 | 144 | 12.0 | 226 | 17.2 | 48.0 | 856 [ 328 | 722 | -7.8
2[Hp 15 x Qurii/2020 | 110 | 256 | 135 | 12.2 | 222 | 144 | 46.0 | 825 | 359 | 79.8 | -0.2
3|Hp 20 x Qiirur /2020 | 108 | 270 | 155 | 15.2 | 23,0 | 17.2 | 43.0 | 80.6 | 215 | 754 | -4.6
4|Hp22 xQiirur/2020 107 | 268 | 158 | 156 | 24.0 | 16.4 | 49.0 | 825 | 333 | 76.0 | -4.0
5|Hp 23 x Qtirur /2020 | 107 | 280 | 160 | 16.4 | 224 | 16.4 | 46.0 | 82.0 | 360 | 77.8 | -2.2
6|Hp 29 xQiirur/2020 104 | 232|114 | 13.2 | 23.0 | 14.0 | 49.0 | 85.9 | 327 | 69.0 -11
7|Hp 33 xQiirur /2020 | 107 | 266 | 136 | 14.0 | 224 | 144 | 46.0 | 825 | 396 | 86.6 | +6.6
8|Hp 36 x Qlirur/2020 | 107 | 214 | 116 | 13.6 | 224 | 164 | 420 | 84.7 | 330 | 824 | +2.4
9|Hp39 xQiirur/2020 100 1232|128 | 12,6 | 21.0 | 16.8 | 43.6 | 88.0 | 265| 71.0 | -9.0
10|{Hp 43 x Qiirur /2020 | 110 | 255 | 139 | 13.0 | 24.6 | 16.0 | 48.0 | 84.7 | 362 | 705 | -9.5
11|Hp 46 xQiirur/2020 108 | 246|131 | 130 | 228 | 15.2 | 46.0 | 85.2 | 298| 79.2 | -0.8
12|Hp 48 xQiirur /2020 | 111 | 265|161 | 15.0 | 248 | 164 | 50.6 | 81.4 | 327 | 80.6 | +0.6
13|Hp52xQiirur/2020 111 1279|158 | 150 | 234 | 16.0 | 444 | 855 | 342 | 67.8 | -12.2
14|Hp54xQiirur/2020 110 | 250 | 132 | 15.0 | 20.6 | 17.2 | 41.0 | 86.7 | 310 | 68.8 | -11.2
15|Hp68xQiirur/2020 107 | 256 | 120 | 156 | 204 | 17.2 | 440 | 87.1 | 296 | 74.0 | -6.0
16|Hp20xZaqg-68/2019 1051248 | 123 | 144 | 21.0 | 18.0 | 440 | 85.6 | 323 | 69.2 | -10.8
17|Hp24xZaq-68/2019 116 {292 | 162 | 15.2 | 23.0 | 18.0 | 43.0 | 81.3 [ 323 | 740 | -6.0
18|Hp3xZaqg-68/2019 115|272 | 154 | 142 | 226 | 15.6 | 44.0 | 824 | 340 | 81.4 | +14
19|Hp37xZaq-68/2019 115278 | 154 | 134 | 194 | 164 | 43.0 | 84.8 | 279 | 76.0 | -4.0
20|Hp6xZaq-68/2019 115 (276|159 | 142 | 216 | 16.0 | 44.0 | 83.2 | 373 | 959 | +15.9
21|Hpl4xZag-68/2019 108 | 274 | 164 | 150 | 20.2 | 184 | 47.0 | 86.4 | 258 | 69.6 | -10.4
22|Hp45xZaq68/2019 110|280 | 156 | 144 | 23.8 | 20.4 | 42.0 | 846 | 317 | 828 | +2.8
23|Hp28xZag-68/2019 108 | 267 | 160 | 140 | 22.0 | 16.0 | 420 | 815 |385| 76.7 | -3.3

2 sayli codvoldon gériindiiyii kimi, nozarat pitomnikinds hibridlor
standart goriitilmiis Zaqatala—420 sortu ilo miigayisali tohlil edilmigdir.
Pitomnikds 41 hibrid sinagdan kegmisdir. Sinaqdan kegirilon asason orta tez vo
orta yetison hibridlords vegetasiya miiddati 100-116 giin, bitkilarin boyu 214—
292 sm, qicanin gévdaya birlogsmo hiindiirliyii 114-164 sm, yetismo fazasinda
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yarpaglarin say1 12-16.4 odod, qigalarin uzunlugu 19.4-24.8 sm, dan
corgalorinin say1 14.0-20.4, har corgodo donlorin sayr 41.0-50.6 odad, don
ciximi 80.6-88.0%, 1000 donin kiitlosi 215-396q, don mohsuldarhigr 67.8-
95.9sent/ha arasinda doyismisdir.

Miivafiq olaraq standart Zaqatala-420 sortu ilo miiqayisadoa hibridlor
arasinda Hp 33 xQiirur /2020 1000 donin kiitlasi 396g vo mohsuldarligi +6.6
sent/ha, Hp6xZag-68/2019 don mohsuldarligi 95.9sent/ha vo mohsuldarlig
+15.9sent/ha olmagla digarlorindan farglonmisdir. Hp39 xQiirur/2020 hibridi
vegetasiya miiddatinin on qisa 100 giin olmasi vo don ¢iximinin 88.0% olmasi
ilo standartdan {istiin, lakin mohsuldarliq gostaricilori standartla miiqayisada -
9.0sent/ha oldugu qeydo alinmigdir.

Cadval 3.
Miisabigali sortyoxlama pitomnikinda hibridlarin biomorfoloji,
struktur va mahsuldariig gostaricilori
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St. | Zagatala 420 111 | 270 | 156 | 145 | 245 [ 176 | 490 [ 804 | 367 | 68.7 -
1 | HP4x51/2019/2019 103 | 251 136 | 133 | 216 | 158 | 440 | 83.0 | 344 [ 692 | +0.5
2 | SP7xZaq-68/2019 104 | 275 149 | 147 | 230 | 152 | 460 | 846 | 370 | 63.2 -5.5
3 | SP32xZaq-68/2019 109 | 284 | 148 | 137 | 248 | 152 | 440 | 823 | 366 | 695 | +08
4 | SP46xZaq-68/2019 103 | 263 140 | 146 | 213 | 16.6 | 440 | 846 | 313 [ 743 | +5.6
5 | SP79xZaq-68/2019 103 | 256 | 135 | 154 | 226 | 164 | 460 | 852 | 335 [ 75.0 | +63
6 | SP6xQiirur/2019 104 | 298 152 | 144 | 231 | 164 | 450 | 842 | 351 80.9 | +122
7 | SP61xQiirur/2019 107 | 282 143 | 150 | 230 | 170 | 440 | 842 | 360 | 71.7 | +3.0
8 | SP6xKamF-1/2019 107 | 271 135 [ 144 | 240 | 18.0 | 450 | 81.5 [ 388 | 665 | 2.2
9 | SP7xKamF-1/2019 104 | 256 130 | 141 | 215 | 162 | 440 | 848 | 340 | 644 -4.3
10 | SP24xKamF-1/2019 | 104 | 231 111 [ 122 | 224 | 142 | 400 | 827 [ 393 | 605 | -82
11 | SP61xKamF-1/2019 | 104 | 253 119 [ 140 | 220 | 170 | 460 | 864 | 362 | 679 | -0.8
12 | SP73xKamF-1/2019 | 103 | 263 136 | 13.0 | 21.0 | 16.0 | 41.0 | 85.7 | 372 | 72.7 | +45
13 | SP79xKamF-1/2019 [ 103 | 269 [ 137 | 140 | 215 | 176 | 440 | 8.3 | 328 | 703 | +1.6
14 | HP18xQuirur/2019 104 | 274 | 139 | 140 | 223 | 146 | 47.0 | 864 | 365 | 613 | -74
15 | HP19xQurur/2019 104 | 277 | 153 | 140 | 206 | 148 | 440 [ 847 | 353 | 585 | -10.2
16 | HP24xQiirur/2019 106 | 285 154 [ 150 | 237 | 162 | 480 | 836 | 326 | 643 | -44
17 | HP44xQirur/2019 105 | 277 | 149 | 150 | 241 | 160 | 470 [ 851 | 371 | 604 | -83
18 | HP68xQiirur/2019 108 | 285 176 [ 155 | 227 | 180 | 460 | 824 | 333 | 603 | -84
19 | HP73xQurur/2019 110 | 280 150 | 144 | 223 | 156 | 464 | 825 317 | 64.6 -4.1

3 sayli codvaldon goriindiiyii kimi, miisabigali sortyoxlama
pitomnikindo hibridlor standart goriitiilmiis Zaqgatala—420 sortu ilo miiqayisali
tohlil edilmisdir. Sinaqdan kegirilon asasan orta tez vo orta yetison hibridlorda
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vegetasiya miiddati 103-110 giin, bitkilarin boyu 231-298sm, qiganin govdaya
birlosmoa hiindiirliiyti 111-176 sm, yetismo fazasinda yarpaqlarin say1 12.2-15.5
odad, qigalarm uzunlugu 21.0-24.8 sm, don cargalorinin sayr 14.2-18.0, hor
corgads donlorin sayr 41.0-48.0 odod, don ¢iximi 81.5-86.4%, 1000 donin
kiitlasi 313-393q, don mohsuldarligi 58.5-80.9sent/ha arasinda doyismisdir.

Standart gotiiriilmiis Zaqatala-420 sortu ilo miiqayisada hibridlor
arasinda forglonan niimiinalordon: SP46xZaq-68/2019 vegetasiya miiddatinin an
qisa 103 giin olmasi vo mohsuldarligin +5.6 sent/ha, SP79xZag-68/2019
mohsuldarliq +6.3 sent/ha, SP6xQiirur/2019 bitkinin boyu on yiiksok 298sm,
don mohsulidarligi 80.9sent/ha, mohsuldarligt +12.2sent/ha, SP73xKamF-
1/2019 mohsuldarligi +4.5sent/ha, SP61xQiirur/2019 +3.0sent/ha olmagqla
standartdan tistiin oldugu geyds alinmisdir.

Niimayis pitomnikindo miiqayisoli tohlil edilorak oyronilmis, uzun
illorin smagindan miivoffaqiyystlo kegmis, yliksok mohsuldarliga vo sabit
mohsul vermo gabiliyyatino malik hibrid va sortlarin, vegetasiya dovrii arzinds
biitlin  olamatlorinin  dyronilmasi, golocokdo yeni keyfiyyotli sortlarin
yaradilmasi olduqca zaruridir.

Natica

1. Soki-Zaqatala bolgasinin domys soraitinds icra edilon todqiqat islori
naticasinds gargidalinin méveud sort vo hibridlorin dyronilmasi, yeni sortlarin
yaradilmasi, okin sahasinin artirilmasi, istor kond tosorriifatinda, istorsa do
sonayeds bu mohsullara olan tolobatin 6donmasing, basqa lkalordon asililigin
aradan qaldirilmasina imkan yarada bilar.

2. Pitomniklards hibridlor tizerinds kompleks miisahidalor aparilaraq,
biomorfoloji,  struktur ~vo  mohsuldarliq  gostoricilori  Oyronilmisdir.
Cigoklomadoan sonra bitkilorin boyu, qiganin gévdaya birlosma hiindiirliiyii vo
yarpaqlarin say1 toyin edilmis, gotiiriilon niimunalor tizarinds sturuktur analizlor
aparilmigsdirb. Tasarriifat shamiyyatli gostaricilora gora farglonan hibridlor
{izrorinds miisahidolor davam etdirilir. Ilkin sortyoxlama pitomnikindo hibridlor
arasinda qicada quru mohsuldarlig1 67.4-113 sentn/ha arasinda doyismusdir. Bu
osason tez vo orta tez yetison hibridlordir. SP75x80/2021 hibridinds don
mohsuldarligi 96.4sent/ha, qigada quru mohsul vermo 113sent/ha olmagla
digarlorindan forglonmisdir.

3. Miivafiq olaraq standart Zaqatala-420 sortu ilo miiqayisada hibridlor
arasinda Hp 33 xQiirur /2020 1000 donin ¢okisi 3969 vo mohsuldarligi +6.6
sent/ha, Hp6xZag-68/2019 don mohsuldarhigi  95.9sent/ha vo mohsuldarlig:
+15.9sent/ha olmagla digoarlarindon forglonmisdir. Hp39 xQiirur/2020 hibridi
vegetasiya miiddatinin on qisa 100 giin olmasi vo don ¢iximinin 88.0% olmasi
ilo standartdan dstiin, lakin mohsuldarliq gostaricilari standartla miiqayisados -
9.0sent/ha oldugu geydo alinmisdir.
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4. Standart gotiriilmils Zaqatala-420 sortu ilo miiqayisado hibridlor
arasinda farglonan niimiinalordon: SP46xZag-68/2019 vegetasiya miiddatinin on
qisa 103 giin olmasi vo mohsuldarligin +5.6 sent/ha, SP79xZaq-68/2019
mohsuldarliq +6.3 sent/ha, SP6xQiirur/2019 bitkinin boyu an yiiksok 298sm,
don mohsulidarligt 80.9sent/ha, mohsuldarligi +12.2sent/ha, SP73xKamF-
1/2019 mohsuldarhigi +4.5sent/ha, SP61xQuirur/2019 +3.0sent/ha olmagla
standartdan tistiin oldugu geyds alinmisdir.
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[IpuBenen cnucok 43 BuaOB U3 14 ceMelCTB MAayKoB, BBISBICHHBIX B

CuazanbckoM paiioHe. M3 Hux 30 BUIOB U 8 CEMEUCTB BIEPBbIE OTMEUYAKOTCS IJIS
(ayHBbI HCCTIeyeMON TEPPUTOPHUH.

T.V.Nuruyeva

SiYOZON R.AYONUNUN.Hf)RUM(QGK FAUNASININ
(ARACHNIDA: ARANEQ) OYRONILMOSINO DAIR

Agar sozlar: horiimgaklar, fauna, Azarbaycan, Siyazan rayonu, yeni geydlor
Siyozon rayonunda askar olunmus 14 fasiloys aid 43 név horiimgoyin siyahisi

verilmigdir. Onlardan 30 nov va 8 fasilo tadgigat orazisinin faunasi tigtin ilk dafa geyd
olunur.

T.V.Nuruyeva

TO THE STUDY OF SPIDER FAUNA (ARACHNIDA: ARANEI)
OF SIAZAN DISTRICT

Keywords: spiders, fauna, Azerbaijan, Siyazan district, new records

A list of 43 spider species from 14 families found in Siyazan District is

presented. Of these, 30 species and 8 families were recorded for the first time for the
fauna of the studied area.
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Beenenune

CuazaHbCKHI paiiOH pacloJioKeH Ha ceBepe A3epOaiikaHa, Ha CeBEepo-
3amane bonpmoro Kaskaza, nHa Camyp-lllaGpanckoil paBHUHE, KOTOpas
HaxoauTcs Ha moOepexbe rop bomemoro Kaekaza m Kacnwmiickoro mops.
JlarmmadT COCTOMT M3 PEIKUX JIECOB M 3apocieil. Ha 10ro-BocToke paBHUHBI
XapaKTepeH MONTYNYCThIHHBIN JaHAmA(T, a B IPEAropbsiX PaclookKeH JIeco-
JTyroBOM JTAHIMA(T ¢ CEPO-IIYTOBBIMH U KallITAHOBO-OYphIMU TIouBamu [1].

@dayna mnaykoB (CuazaHbCKOTO pailoHa Majou3ydeHa. AHalu3
JUTEpPaTypHBIX AAHHBIX MOKa3aj, YTO Ha TEKYIIMH MOMEHT B (ayHe JaHHOTO
paiioHa 3apeructpupoBaHo 13 BuaoB u3 6 cemeiictB [2; 3; 4; 5; 6; 7; 8; 9; 10;
12]. B Hacrosmeidl  crTarbe TPUBOIATCS  pe3yiabTaThl  00pabOTKH
KOJUIEKIIMOHHOTO MaTepHala, KOTOopble JOMOJHSIOT CBeiIeHus 00 GayHe maykoB
HCCIEAYEMOI0 palioHa.

Marepuan u MeTOIHKA

OcHOBOM Uil CcTaThU NOCIY)XKWIM MaTepuaibl, XpaHsiuecs B
kosutekimoHHoM (oune, MuctuTyTa 3000t MHO AszepOaiimkana, a Takke
coopsl, mposeneHHsie B Cuazanbckom paiioHe B 2021 roxy. dotorpaduu
naykoB Obutn caenaHsl noj OuHokyisipamu Nikon ¢ momomibio ¢oTtoannapara
Sony DCS-6. Onpenenenne codpaHHOTO MaTepHalia IPOBOIMIOCH C TOMOIIBIO
cooTBeTCcTBYMOMIIEH muTepatypsl [11]. Criucok cemMeicTB MayKoB MPUBOJAUTCS B
an(paBUTHOM TMopsAake. Buiwl, BhnepBble YyKazaHHbIE Ul JAHHOTO paioHa
OTMEUYeHbl OJHOW 3BE3A0uKOM (*). CoOpaHHBI MaTepuan XpaHUTCA B
KosekmoHHoM ¢onae Mucturyra 30010orun MHO AzepOaiimkana.

CemeiicTBo Agelenidae
Agelena labyrinthica (Clerck, 1757)*
Marepuai. 53, okp. r. Berubapmax, Ha nouse, 04.06.2021, T.Hypyesa.
Pacnpocrpanenune. Bun pacnpoctpanen ot EBpomnbl 1o lleHTpanpHOU
Asuu, B Monronuu, Kutae, Kopee, SInonun [13].

CemelicTBo Araneidae
Agalenatea redii (Scopoli, 1763)*

Marepuan. 19, clamaantel, Ha pactutensHoctr, 10-12.06.2019,
H.Cuerosas; 23 3% 5juv., c.berok xampsa, Ha pacturensnoctu, 01.06.2021,
T.Hypyesa.

PacnpocTrpanenue. Buja pacnpoctpaHeH Ha A30pCKHX OCTpOBax, B
EBpone, Typuuu, na Kaskaze, B Poccuu (ot EBpomsr no FOxunoit Cubupn),
Upane, lentpanbroit Asun, Kurae [13].

Hypsosinga albovittata (Westring, 1851)*
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Marepuan. 14 29, c.Berok xambs, Ha pactutenbnoctd, 01.06.2021,
T.Hypyesa; 39, c.3apar, Ha pactureiasaocts, 01.06.2021, T.Hypyega.

Pacnpocrpanenue. Bun pacnpoctpanen B EBpore, CeBepnoii Adpuke,
Typuuu, Ha Kakaze, B Poccun (Ot EBpombl no LleHTpanpHOM A3zum), Ha
Cpennem Boctoke, Llentpanbaoit Asum [13].

Mangora acalypha (Walckenaer, 1802)*

Marepuan. 13, c.Jlamaantel, Ha pacrurensHocts, 10-12.06.2019,
H.Cueropas; 23 49, c.berok xampsa, Ha pacturensHoctH, 01.06.2021,
T.Hypyesa; 29, c. 3apar, Ha pacturensrnocty, 01.06.2021, T.Hypyesa.

Pacnpocrpanenue. Buj pacnpoctpaneH Ha Magelipe, B EBpore,
Cesepuoii Adpuke, Typuun, Cpeagnem Bocroke, na Kaskaze, B Poccun (ot
EBpomnsl 1o FOxHoit Cubupn), Llenrpansuas Asus, Kuraii [13].

Neoscona adianta (Walckenaer, 1802)*

Marepuan. 18, c.lamaantel, Ha pacrurensHocts, 10-12.06.2019,
H.Cuerosas; 13 3 juv., c.3apar, Ha pacturensnocty, 01.06.2021, T.Hypyesa;
1J4, 6eper mops, 2023, H.CHeropas.

Pacnpocrpanenue. Bun pacnpoctpanen B Espome, ot CepepHoit
Adpuku no LenrpanpHoii A3uu, Poccun (ot EBpomnbl g0 JlanpHero Bocrtoka),
Kutae, Kopee, SInonuu [13].

CemeiicTBo Dictynidae
Emblyna annulipes (Blackwall, 1846)*

Marepuan. 13, ma pacrurensHOCTH, c.Berok xampsa, 01.06.2021,
T.HypyeBa; 19, okp.r.bembapmak, Ha pactutensHocTd, 04.06.2021,
T.Hypyesa.

Pacnpocrpanenue. Bun pacnpocrpanen B CeepHoil Adpuxke, EBpore,
Typuuu, vHa KaBka3za, B Poccun (ot EBpornsr 10 JJansHero Boctoka) [13].

CemeiicTBo Filistatidae
Filistata insidiatrix (Forskal, 1775)*
Marepuan. 13 19, c. 3apar, nox kamasmu, 01.06.2021, T.Hypyesa.
Pacnpocrpanenne. Bupn pacnpoctpaneH or Cpenu3eMHOMOpbs 110
Typkmenucrtana. WHTponyuupoBan Ha A30pckHe OCTpoBa, ocTtpoBa Kabo-
Bepze, B Aurony, Hemen (Cokxorpa), Benecyany [13].

CemeiictBo Gnaphosidae
Berlandina caspica Ponomarev, 1979*
Marepuan. 33 89, Geper Mops, MOYB. JOBYLIKH, anpeib-mai, 2019,
H.Cuerogas.
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Pacnpocrpanenne. Bun pacnpoctpanen B Poccum (ot EBpomsl 110
HentpansHoit Asum), Ha KaBkaze, Mpane, llentpanbHoii A3uu, MoHrommu
[13].

Drassodes lapidosus (Walckenaer, 1802)*

Marepuan. 13 19, c.Berok xampsa, mox kammsamu, 01.06.2021,
T.HypyeBa; 39, c.3apar, mox xkamusmu, 01.06.2021, T.Hypyesa;
okp.r.bembapmak, 4%, mox kamusimu, 04.06.2021, T.Hypyesa.

Pacnpocrpanenne. Bun pacnpoctpaneH Ha A30pPCKHX OCTpOBax, B
EBpone, Typuuu, na Kaskaze, B Poccun (ot EBponbr 1o JlansHero Bocrtoka),
Wzpaune, Upane, LentpansHoi Azun, Kurtae, Kopee, SInonun [13].

Drassodes caspius Ponomarev & Tsvetkov, 2006*

Marepuai. 23, 6eper Mopsi, I0YB.IOBYIIKH, Maii, 2019, H.Cuerosas.

Pacopocrpanenne. Bun pacnipoctpanen B bosrapuu, Typuuu, Poccun
(EBpomna, KaBka3), Asep0Oaiimkane, Kazaxcrane [13].

Drassylus crimeaensis Kovblyuk, 2003*

Marepuan. 18 19, okp. r.bembapmak, moxa kamusamu, 04.06.2021,
T.Hypyesa;

Pacnpocrpanenne. Bupn pacnpoctpanen B CeBepHoil MakenoHuu,
I'peunn, Ykpaune, Typuuu, Poccun (EBporne, KaBkas), Azep6Oaiimkane [13].

Haplodrassus dalmatensis (L. Koch, 1866)*

Marepuai. 19, 6eper mopsi, nous.toBymiku, Maii, 2019, H.Cuerosasi.

Pacnpocrpanenue. Bua pacnoctpanen B EBpomne, CeBepHoil Adpuke,
Typuuu, na Kaskaze, Cpennem Boctoke, Poccuu (ot EBponet 1o LlentpansHoit
Aszum) [13].

Nomisia exornata (C. L. Koch, 1839)*

Marepuan. 43 19, Geper Mops, TOYBEHHBbIE JOBYIIKH, Mai, 2019,
H.Crerosasl.

Pacnpocrpanenue. Bun pacnpoctpanen B EBpore, CeBepHoil Adpuke,
Typuuu, na Kaskase, Kazaxcrane, [{enrpanshoii Asuu [13].

Zelotes petrensis (C. L. Koch, 1839)*
(puc.1)

Marepuai. 23, Geper Mopsi, OYB.JIOBYIIKH, Mait, 2019, H.Cuerosas.

Pacnpocrpanenune. Bua pacnipoctpanen B Espone, Typuuu, Ha KaBkase,
B Poccuu (ot EBponsl 10 OxHo0# Cubupn), Lentpansuas Asus [13].
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& i“ : 7 ///
Puc.1. Dnuzuna Zelotes petrensis (C. L. Koch, 1839).

CewmeiicTBo Liocranidae
Agroeca cuprea Menge, 1873
A. cuprea [I'yceitnos, 2002]
Pacnpocrpanenne. Bun pacnpoctpanen B EBpome, Ha KaBkasze, B
Poccuu (ot EBpomna o Oxuoit Cubupu), Upane, Lientpanbroii Asun [13].

CemeiicTBo Lycosidae
Bogdocosa kronebergi (Andreeva, 1976)

B. kronebergi [Nuruyeva, Snegovaya, 2023]

Pacnpocrpanenue. Bun pacnpoctpanen B Poccum (na KaBkaze, B
HentpansHoit A3um), B AzepOaimxane, Mpane, Kazaxcrane, Y30ekucrane,
Tamxukcrane, Kutae [13].

Evippa caucasica Marusik, Guseinov et Koponen, 2003

E. caucasica [Marusik, Guseinov & Koponen, 2003]

PacnpocTpanenne. Bua ormeuen Tosbpko B AzepOaitmkane [13].

CemeiicTtBo Miturgidae
Cheiracanthium erraticum (Walckenaer, 1802)*
Marepuan. 13 19, c. Tamaantel, Ha pactutensroctd, 10-12.06.2019,
H.Cuerosas.
Pacnpocrpanenue. Bun pacnpoctpaneH Ha A30pPCKHX  OCTPOBax,
EBporme, Typrun, va Kaskaze, B Poccun (ot EBponsr 1o JlansHero Boctoka),
Upane, LlentpansHoit A3uu, Kurae, Kopee, AAnonun [13].

CemeiictBo Oxyopidae
Oxyopes globifer Simon, 1876*

Marepuan. 13, cJTlamaantel, Ha pactutensHoctd, 10-12.2021,
H.Cueropas; 23, c¢. Beok Xambsa, Ha pacturensaoctd, 01.06.2021,
T.B.Hypyesa.

Pacnpocrpanenne. Bua pacnpoctpanen B EBpone, Typuunn, Ha KaBkase,
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B Poccuu (ot EBpornbr 1o LlenrpansHoit Azun), Cpenneit Azuun, Hemane [13].
Oxyopes heterophthalmus (Latreille, 1804)*

Marepuai. 39, c.l'anaantel, Ha pacturensHoct, 10-12.2021,
H.Cuerogas.

Pacnpocrpanenue. Bun pacnpocrpanen B EBpomne, CeBepHoit Adpuke
1o Cpemnero Bocroka, Typiun, Ha Kakase, B Kazaxcrane, Kurae [13].

Oxyopes lineatus Latreille, 1806*

Marepuain. 13, c. 3apat, Ha pacrurensnoctu, 01.06.2021, T.B.Hypyesa.

Pacnpocrpanenne. Bupn pacnpoctpanen B Cpean3eMHOMOpPHE 10
LenTtpansHoii A3um, Upak, Upan [13].

CemeiicTo Philodromidae
Philodromus longipalpis Simon, 1870
Ph. longipalpis Logunov & Huseynov, 2008
Pacnpocrpanenue. Bujg pacnpocrtpanen B IlIBeiinapuu, Benrpuu,
KOxnoit  EBpome, Typuun, Vkpaune, Poccuu (EBpome), ['pysun,
Asep0aitkane, Upane [13].
Thanatus imbecillus L. Koch, 1878*
Marepuai. 23, Geper Mops, NOYBEHHBIE JOBYIIKH, anpenb-Mai, 2019,
H.Cuerosas.
Pacnpocrpanenue. Bun pacnpoctpanen B I'peruu, CeBepHoit
Maxkenonuu, bonrapuu, Ykpaune, Ha Kaskaze, B Poccuu (EBpome, Ypaie),
Upane, LlenTpansHoit Azuu [13].

CemeiictBo Pholcidae
Pholcus alticeps Spassky, 1932*
Marepuai. 13, c.Tananarer, 10-12.06.2019, H.Crerosas.
Pacnpocrpanenmne. Bua pacnpoctpaneH ot ['epManuu 10 YKpauHsl,
Poccus (ot EBporner 10 3anagnoit Cubupn), Kaskas, Upan, Tampkukucran [13].

CemeiicTBo Salticidae
Chinattus caucasicus Logunov, 1999
Ch. caucasicus [Logunov & Guseinov 2001]
PacnpocTpanenne. Bun pacnpocrpanen Ha Kakase u B Mpane [13].
Cyrba algerina (Lucas, 1846)
C. algerina [Logunov & Rakov 1998]
Pacnpocrpanenune. Bun pacnpoctpanen ot Kanapckux ocCTpoBOB 10
IenrpanbHoii A3uu [13].
Heliophanus cupreus (Walckenaer, 1802)
H. cupreus [Logunov & Guseinov 2001]
Pacnpocrpanenne. Bua pacnpoctpaner B EBpore, CeBepHoit Adpuxke,
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Typuuu, na Kaskaze, Poccun (ot EBpombr no HOxnoit Cubupm), Hpane,
Adranucrane, Kurae [13].
Heliophanus mordax (O. P.-Cambridge, 1872)*

Marepuain. 13, c.Ianaantsl, Ha pacturensHocTH, 10-12.2021,
H.Cuerosas.

Pacnpocrpanenune. Bupn pacnpoctpanen B I'penuu u  Erunre no
Lenrpanshoii A3uu, Upane, Adranucrane [13].

Phlegra bresnieri (Lucas, 1848)

Ph. bresnieri [Logunov & Guseinov 2001]

Pacnpocrpanenune. Bua pacnpoctpanen B HOxnoii EBpone, Typuuw,
Azep0aiikane, Upane, CeBepaoit Adpuke, Kor-nlByape, Tanzanuu, FOxHoit
Adpuxe [13].

Pseudeuophrys erratica (Walckenaer, 1826)

P. erratica [Logunov & Guseinov 2001]

Pacnpocrpanenne. Bun pactipoctpanen B Eporne, Typuun, Ha KaBkase,
Poccuu (ot EBponsl 1o Jlanerero Bocroka) Mpane, Kazaxcrane, Kurae, Kopee
u Slnonuu. UaTpoayimposan B CILA [13].

Synageles persianus Logunov, 2004

S. persianus [Logunov 2004]

Pacnpocrpanenue. Bun pacnpoctpanen B ApmeHuu, AsepOaiiixaHe u
HUpane [13].

CewmeiicTo Theridiidae
Enoplagnatha quadripunctata Simon, 1884

E. quadripunctata [Huseynov & Marusik 2008]

Pacnpocrpanenne. Bun pacnpoctpanen B CpeanseMHOMOpbE, Ha
Kagka3ze, B Mpane u Kazaxcrane [13].

Latrodectus tredecimguttatus (Rossi, 1790)*

Marepuain. 13 19, c.Betok Xambs, 01.06.2021, T.Hypyesa.

Pacnpocrpanenune. Bun pacnpoctpanes B CpeanzeMHOMOpbE, Y KpauHe,
Ha Kaskase, B Poccuu (ot eBpomnsl 10 FOxnoit Cubupu), Kazaxcrane, Cpeqgnem
Bocroke, Upane, llentpanbaoit Azuu, Kutae [13].

Steatoda paykulliana (Walckenaer, 1805)*

Marepunan. 19, Oeper Mops, TOYBEHHbIe JOBYImIKH, Mai, 2019,
H.Cuerosas;

Pacnpocrpanenune. Bug pacnpoctpanen B EBpone, CpenuzeMHOMOpBE
no lenrpansHoii A3un, Uaauu [13].

CemeiictBo Thomisidae
Bassanoides loeffleri (Roewer, 1955)*
Marepuan. 33, 19, okp.r. Bembapmak, nox kamusamu, 04.06.21
T.Hypyesa.
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Pacnpocrpanenne. Bun pacnpoctpanen B I'penun, Typuuu, Ha KaBkase,

B Upane, Kazaxcrane, [lentpanpaoit Asun [13].
Cozyptila guseinovorum Marusik & Kovblyuk, 2005

C. guseinovorum [Marusik, Lehtinen & Kovblyuk, 2004]

Pacnpocrpanenune. Bunx pacnpoctpaneH Ha YkpauHe, B Poccun
(EBpoma), Typuus, KaBka3s [13].

Diaea dorsata (Fabricius, 1777)*

Marepuan. 14 29, clamaantel, Ha pacturensHocTH, 10-12.06.2019,
H.Cuerosasl.

Pacnpocrpanenune. Bup pacnipoctpanen B EBpone, Typuuu, Ha Kaskase,
B Poccuu (ot eBpormsl 10 LlenTpansHoit Cubupu), Upane u Snonuu [13].

Monaeses israeliensis Levy, 1973*
(puc. 2-4)

Marepunan. 19, mnobepexbe, Ha pPaCTHUTEIBHOCTH, HIOHb, 2023,
H.Cuerosasl.

Pacnpocrpanenne. Bun pacnpoctpanen B boarapuu, I'penun, Typuuw,
Ha Ykpaune, KaBka3ze, B JluBane, M3paunne, Upane, Kazaxcrane, LlenTpanbHOM
Asun, Uumun, Kurae [13].

Puc.2-4. Monaeses israeliensis Levy, 1973. 2 — o6wuii 6uo; 3 — snucuna;
4 — 3n002uHa.
Runcinia grammica (C.L. Koch, 1837)*

Marepuan. 13 19, c.Berok Xambsa, na pacturensnoctu, 01.06.2021,
T.Hypyesa.

Pacnpocrpanenue. Bun pacnpocrpanen B EBpome, Cpennem BocTtoxe
no Wpana, Poccun (ot EBpomner no 3amagnoit Cubupu), Llentpansnoit A3um,
Kurae, SAnonun. WHTpomyuupoBaHn Ha oct-Ba CBsitoii Enensl, B IOxHyro

Adpuky u Jlecoro. [13].
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Synema globosum (Fabricius, 1775)*

Marepuain. 13, 10-12.06.2019, I'anaantsl, maii, H.Caerosas.

Pacunpocrpanenne. Bun pactipoctpanen B EBpone, Typuun, Ha KaBkase,
B Poccun (ot eBpomnsl g0 JanbHero Boctoka), 3pawmie, Upane, LlenTpanbHoit
Asun, Kurae, Kopee, Slnonuu [13].

Thomisus onustus Walckenaer, 1805*

Marepuai. 19, 3 juv., c. T'anaantsl, Ha pacturensHocty, 10-12.06.2019,
H.Cueropas; 14 19, c. betok Xampsa, Ha pacturensnoctd, 01.06.2021, T.
Hypyega.

Pacnpocrpanenne. Bun pacnpoctpanen Ha oct-Bax CenbBareHc, B
EBpomne, CeBepnoii Adpuke, Typuun, Ha Kaskaze, B Poccun (ot EBponsl 10
HOxnoit Cubupu), Mspaune, LlentpansHoii Asum, Upane, Kutae, Kopee,
Snonum [13].

Xysticus kochi Thorell, 1872*

Marepuan. 33 29, Geper Mops, NMOYBEHHBIE JIOBYIIKH, Maii, 2019,
H.Cuerosas; 2J, c.3apar, Ha nouse, 01.06.2021, T.Hypyesa.

Pacnpocrpanenne. Bun pacnpocrpanen B EBpone, B CpenquzeMHOMOpbE
1o Lentpansuoit Azum [13].

Xysticus kulczynskii Werjbitzky, 1902

X. kulczynskii [Logunov, Marusik & Koponen 2002]

Pacnpocrpanenne. Bux pacnpoctpanen B ['py3un, Apmenun,
A3zepbaiimxkane, Upane [13].

baarogapHoctu
Xouy BbIpa3uth OnarogapHocth 1.0.H. H.FO.CueroBoii 3a cbop
Matepuaina 1 pororpagupoBaHue KOMYJISATUBHBIX OPraHOB MAYKOB.

JIUTEPATYPA

1. Azorbaycan Respublikasinin cografiyasi. Regional cografiya: [3 cildds]. -
Baki: - ¢.3. - 2015. - 399 s.

2. Iycetinos O.®. Hoswle Buapl maykoB (Arachnida: Araneae) ans ¢ayHbl
Kakaza // - Maxaukana: 4-1 Mexa. koH(. «buonornueckoe paznoobpasue
Kagxkazay», mocssimi. 60-1eTHiO co ITHS POXKIEHUS 3aciyX. nearens Hayku P,
akagemuika POA, mpod. AbmypaxmanoBa .M. I'n. ymp. mpup. pec. u oxp.
okpyx. cpensl Pecn. arectan MIIP Poccuu u np., - 2002, - ¢.291-293.

3. Huseynov, E.F., Marusik Y. Spiders (Arachnida, Aranei) of Azerbaijan 3.
Survey of the genus Enoplognatha Pavesi, 1880 (Theridiidae) // Arthropoda
Selecta, - 2008, v.16, - p. 153-167.

126



K U3VUYEHHIO ®AVHBI [TAVKOB (ARACHNIDA: ARANEI) ...

10.

11.

12.

13.

Logunov D.V. Notes on new and poorly known Palaearctic species of the
genera Neon, Sitticus and Synageles (Araneae: Salticidae) // Bulletin of the
British Arachnological Society. - 2004, - v.13, - No.2, - p.33-40.

Logunov D.V., Guseinov E. Faunistic review of the jumping spiders of
Azerbaijan (Aranei: Salticidae), with additional faunistic records from
neighbouring Caucasian countries // Arthropoda Selecta. - 2001, - v.10, - No 3,
- p.243-260.

Logunov D.V., Huseynov E.F. A faunistic review of the spider family
Philodromidae (Aranei) of Azerbaijan // Arthropoda Selecta, - 2008, - v.17, -
p.117-131.

Logunov D.V., Rakov S.Y. Miscellaneous notes on Middle Asian jumping
spiders (Aranei: Salticidae) // Arthropoda Selecta, - 1998, - v.7, - p. 117-144.
Logunov D.V., Marusik Y.M., Koponen S. Redescription of a poorly known
spider species, Xysticus kulczynskii Wierzbicki 1902 (Araneae: Thomisidae) //
Acta Arachnologica, -2002, v.51, - p. 99-104.

Marusik Y.M., Guseinov E.F., Koponen S. Spiders (Arachnida: Aranei) of
Azerbaijan. 2. Critical survey of wolf spiders (Lycosidae) found in the country
with description of three new species and brief review of Palaearctic Evippa
Simon, 1885 // Arthropoda Selecta, - 2003, - v.12, -Nol, - p.47-65.

Marusik Y.M, Lehtinen P.T., Kovblyuk M.M. Cozyptila a new genus of crab
spiders (Aranei: Thomisidae: Thomisinae: Coriarachini) from the western
Palearctic // Arthropoda Selecta. — 2004, - v.13, No3, - p. 151-163.

Nentwig W., Blick T., Bosmans R., Gloor D., Hdnggi A., Kropf C. Arane,
Spiders of Europe: [electronic resource] // Version 2024 URL:
https://araneae.nmbe.ch/

Nuruyeva T.V., Snegovaya N.Yu. Two new spiders species (Arachnida: Aranei)
in the fauna of Azerbaijan // - Munis, - 2023, - p.1980-1082.

World Spider Catalog World Spider Catalog. Version 25. Natural History
Museum Bern, online at http://wsc.nmbe.ch, 2024, accessed on 01.02.2024.
doi: 10.24436/2

Redaksiyaya daxil olub 15.02.2021

127



Pedaqoji Universitetin Xabarlari. Riyaziyyat va tabist elmlari seriyasi — 2024, C. 72, No2, s. 128-134
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2024, V. 72, Ne2, pp.128-134

UOT 595.44

S.1.Xasayeva _
Azorbaycan Respublikasi Elm va Tahsil Nazirliyi, Zoologiya Institutu
shafa_xasayeva@mail.ru

BOYUK QAFQAZIN THOMISIDAE (ARACHNIDA: ARANEAE,
THOMISIDAE) FOSILASIN® AID BOZi HORUMCOK
NOVLORININ QIiDA SPEKTRI

DOI: 10.30546/2520-2049.72.2.2024.224

Acar sozlor:  Araneae, Thomisidae, Boéyiik Qafqaz Tabii Vilayati,
horiimgak, qgida spektri
Mogaloda 2021-2023-cii illorde Boyiik Qafqaz Tobii vilaystinds yaz, yay vo
payiz ekspedisiyalart zamani aparilmis todqgigatlarin naticasindan bohs olunur.
Miisahidolor zamani Thomisidae fasilosine aid 4 nov hoériimgayin (Thomisus onustus
Walckenaer, 1805, Xysticus acerbus Thorell, 1872, X.cristatus (Clerck, 1757), X.kochi
Thorell, 1872) gidalanma xiisusiyyatlori yronilmisdir.

II.U. Xacaesa

CIIEKTP IINTAHUA HEKOTOPBIX BU/IOB ITAYKOB
CEMEHCTBA THOMISIDAE (ARACHNIDA: ARANEAE,
THOMISIDAE) OJIbIIOTI'O KABKA3A

Knwuesvie cnoea: Araneae, Thomisidae, Ilpupoonas obracmv bonvuiozo
Kasxasza, nayx, cnexmp numanus

B craree mpuBOASATCS pe3ynbTaThl UCCIENOBaHUH, TpoBeaeHHbIX B 2021-2023
IT. BO BpeMsl BECEHHHX, JICTHHX M OCEHHUX dKkcnenunuid B I[lpupoanoit obmactu
Bonbmoro Kaekaza. B xone HaOmojeHni ObUTH M3y4eHBI 0COOEHHOCTH MUTaHUS 4
BHIOB TIAYKOB, OTHOCAmUXCS K cemetictBy Thomisidae (Thomisus onustus
Walckenaer, 1805, Xysticus acerbus Thorell, 1872, X.cristatus (Clerck, 1757), X.kochi
Thorell, 1872).
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Sh.1.Khasayeva

FOOD SPECTRUM OF SOME SPECIES OF SPIDERS OF THE
FAMILY THOMISIDAE (ARACHNIDA: ARANEAE, THOMISIDAE)
OF THE GREATER CAUCASUS

Keywords: Araneae, Thomisidae, Natural region of the Greater
Caucasus, spider, food spectrum

The article presents the results of studies conducted in 2021-2023 years,
during spring, summer, and autumn expeditions in the Natural Region of the
Greater Caucasus. During the observations, the feeding habits of 4 species of
spiders belonging to the family Thomisidae (Thomisus onustus Walckenaer,
1805, Xysticus acerbus Thorell, 1872, X.cristatus (Clerck, 1757), X.kochi
Thorell, 1872) were studied.

Giris

Boyiik Qafqaz tobii vilaysti Azorbaycanin simal-sorqinds yerlosir.
Boyiik Qafqazin asas hissasi Bas Suayrict silsilodoki Tinov-R0osso zirvasindan
(3374 m) Bazardiizli zirvasine (4466 m) godor, oradan Babadag zirvasinas (3629
m) vo Babadagdan Xozor donizinin sahillorino godor olan orazilori ohato edir.
Boyiik Qafqazin  fiziki-cografi  xiisusiyyatlorinin  miirokkabliyini  va
landsaftlarinin mithiim daxili forglorini nozoro alarag, burada Zagatala-Lahic,
Qonagkand, Samur-Dovagi, Samaxi (Dagliq Sirvan) vo Abseron-Qobustan
fiziki-cografi rayonlart ayrilir [1, 2].

Material vo metodlar

Tadqiqat isi 2021-2023-cii illords Boyiik Qafgaz tobii vilayatinds (Xizi,
Siyazon, Samaxi rayonlarinda va otraf kandlords) yaz (may ayinin sonu-iyunun
ovvali), yay (iyul aymin sonu-avqustun avvali) vo payiz (sentyabr aymin sonu)
ekspedisiyalart zamani aparilmisdir. Giindiiz miisahidolori (saat 11:00-dan
20:00-a godoar) hor fasildo 7 gilin olmaqla hor giin, geco miisahidoalori (saat
01:00-dan 05:00-a gador) isa hor fasildo 5 giin olmagla har giin aparilmisdir.
Tadqgiqatlar zamani rast golinon novlor toyin olunmasi vo Olgiilmesi {igiin
igarisindo 75%-1i etil spirti olan soffaf siiso flakonlara yigilaraq laboratoriyaya
gotirilmisdir.

Naticalor va onlarin miizakirasi
Boyiik Qafqaz tobii vilayati orazisinds Thomisidae fasilasine aid 4 nov
horiimgayin gidalanma spektri otrafli Gyronilmisdir. Aparilan miisahidalordon
asagidaki naticalar olds olunub:
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Thomisus onustus Walckenaer, 1805

Azorbaycanda Lonkoran tobii vilaystindo [22], G6ygol Milli Parkinda
[19], Agstafa [6, 22], Goranboy [7], Gadobay [8] rayonlarinda vo Boyiik Qafqaz
Tobii Vilaystinds [15] geyd olunub.

Novo todgiqat orazisindo (Siyozon rayonunun Qalaalti kondi vo Samaxi
rayonunda) yaz aylarinda rast golinib. T.onustus isti, quru yerlords, mesado,
otlaglarda, yasayir. Thomisidae fasilosine aid olan diger hdoriimgaklor kimi bu név
do tor toxumur vo 6z sikarini ¢igoklorin iizorinds pusquda durmaqla ovlayir. Yetkin
disi fordlor yerlosdiklori ¢icoyin rongino uygun olaraq 6z ronglorini doyisib
masqalanaraq ovladiglar1 bocak vo quslari aldadirlar.

Polifaqdir, ¢igoklori ziyarot edon biitiin hogoratlarla vo hortimgoklorlo
(Araneae) gidalanir. Bu ndv boyiik 6lgiido (bazon 6z olglisiindon do boyiik),
hotta tohliikali bugumayaqlilart1 da ovlayir. O, 6z ovunu iki ciit giicli vo
geniglonmis 6n otraflar ilo tutur, boynunun arxa hissasindon sancib Oldiiriir.
T.onustus hosoratlar1 ovlaya bilmadikde ¢igayin tozcuq vo ya nektart ilo
gidalanir .

Miisahidslor zamani 180 fords (50 erkok-28%, 70 disi-39%, 60 yuvenil
ford-33%) baxilib. Onlardan 13 erkok (7,2%) vo 33 (18,3%) disi gida obyekti
ilo birgs tutulub. Sikarlarin tadqiqi zamani moalum oldu ki, onlardan 5-i Insecta
sinfina: Brachycera, Nematocera, Hemiptera. Hymenoptera, Formicidae, biri iso
Arachnida sinfino: Araneae (Xysticus kochi, Micaria rossica, Steatoda
castanea, S. dahli) aiddir (Cadval 1).

Cadval 1.
Thomisus onustus noviiniin qgida torkibi
Qida torkibi Sikarlarin say1 %
Araneae 14 30
Eumerus strigatus 11 24
Tipula palidosa 10 22
Hymenoptera aculeata 5 11
Hymenoptera parasitica 3 7
Formicidae apterous 2 4
Cyphostetus tristriatus 1 2
Comi 46 100

Xysticus kochi Thorell, 1872
Azorbaycanda Abseron yarimadasinda [14], Soki-Zaqatala bolgasinda
[15], Mugan diiziindo [16], Lonkoran tobii vilaystindo [11], Goygol [18],
Ismayilli [3], Sorur, Sahbuz [20], Samax1 [12], Qobustan [9, 17], Xiz1 [13],
Agstafa [4, 6] rayonlarinda qeyd olunub.
Boytlik Qafgaz Tobii Vilayotindo yetkin fordlor apreldon dekabra qodor
geyd olunub.
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Tadqiqat orazisinde (Xizi, Siyezon rayonlarr, Samaxi rayonunun
Qaleybugurd vo Qaladarasi kondlori) X.kochi algagboylu, seyrok bitkilarin
izorindo, ¢omanlikds quru otlarin arasinda, qayalarin atoyindo, daslarin altinda,
xozolin arasinda yasayir. Herpetobiont ndvdiir. Thomisidae fasilosine daxil olan
digor horiimgoklor kimi tor toxumur vo 6z qidasini pusquda durmaqla ovlayir.
Polifaqdir. Osason hogoratlarin miixtalif dostalori vo horiimgoklorlo gidalanir.

Miisahidolor zamani1 164 fordo (66 erkok-40%, 98 disi-60%) baxilib. 16
erkok (27%) va 43 disids (73%) gida obyektlori var idi. Homin 59 hériimgak 6z
sikarin1 sormagqla qidalanirdi (36%).

Sikarlarin tadqiqi zamani molum oldu ki, onlardan 5-i Insecta sinfina:
Diptera, Hymenoptera, Hemiptera, Homoptera, Coleoptera, biri iso Arachnida
sinfino: Araneae (Argiope lobata, Mangora acalypha, Thomisus onustus,
Steotoda paykulliana) aiddir. Qidanin ¢oxunu horiimgaklor vo hosaratlarin
stirfalori togkil edirdi (Cadval 2).

Cadval 2.
Xysticus kochi néviiniin gida tarkibi
Qida tarkibi Sikarlarin say1 %
Araneae 23 39
Eumerus strigatus 2 3
Formicidae apterous 8 14
Eurygaster integriceps 2 3
Aphis craccivora 2 3
Melosoma populi 4 7
Siirfa (Coleoptera) 18 31
Comi 59 100

Xysticus acerbus Thorell, 1872

Azorbaycanda Goygol rayonunda [18] veo Boyik Qafgaz Tobii
Vilayatinds [15] geyd olunub.

Nova isti, quru, qumlu ¢omanliklords, qayaliglarda, alcagboylu bitkilorin
arasinda rast golmisik. Todqiqat orazisinde (X1z1 rayonu vo otraf kondlorindo)
yetkin erkok va disi fordlar aprel - may aylarindan gériinmays baglayir.

Miisahidslor zamani 55 fordo (16 erkok-29%, 29 disi-53, 10 yuvenil-18%)
baxilib. 9 erkok (16%) vo 21 disido (38%) gida obyektlori var idi. Horiimgayin
sikarlarinin todqiqi zaman1 bugumayaqlilarin 11 dastasine (Araneae, Opilionida,
Hymenoptera, Coleoptera, Hemiptera, Homoptera, Psocoptera, Collembola,
Thysanura, Embia) aid 30 ford sikar malum oldu (Cadval 3).
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Cadval 3.
Xysticus acerbus noviiniin qida torkibi
Qida torkibi Sikarlarin say1 %
Opilio parietinus 5 17
Araniella cucurbitina 3 10
Formicidae apterous 4 13
Epilachna shrysomelina 3 10
Viteus vitifolii 1 3
Thrips tabaci 2 7
Tomocerus plumbeus 2 7
Euclismia conspurcata 1 3
Hymenoptera parasitica 2 7
Embia major 1 3
Siirfo (Coleoptera) 5 17
Cacoecia rosana 1 3
Comi 30 100

X.cristatus (Clerck, 1757)

Azorbaycanda Abseron yarimadasinda [14], Soki-Zaqatala bolgasinda
[10, 15], Lankaran tobii vilayatinds [11], Qobustan [9]. Xiz1 [13] vo Agstafa [5]
rayonlarinda qeyd olunub.

Todqigat orazisindo (Siyozon rayonunun Qalaaltt kondi vo Samaxinin
Qaleybugurd kondi) yetkin fordlore may-iyun aylarinda rast golinib. Kolgoayo
doziimsiiz olan X.cristatus osason agiq, gilinosli orazilordo biton algagboylu
bitkilorin arasinda, torpaq sathinda geyd olunub.

X.cristatus 6z ovunu 6n ayaqlarini uzadib pusquda durub gozlomoklo
ovlayir. Ov etdiyi yerdon asili olaraq onun qidas1 miixtalif olur. Masalon, otlarin
arasinda, c¢i¢ok baghiglarinin {izorindo o, hosoratlar, xiisusilo arilar vo
koponaoklari ovlayir. Yer sothindo iso osason qarigqalari, hortimgoklori vo digor
yumsaq boadonli hogoratlar ovlayir.

Miisahidolor zaman1 62 fordo (19 erkok-31%, 43 disi-69%) baxilib. 10
erkok (16%) vo 19 disido (31%) gqida obyektlori var idi. Horiimgayin
sikarlarinin todqiqi zamani 29 ford miioyyan olundu (Cadval 4).

Cadval 4.
X.cristatus néviiniin gida torkibi
Qida tarkibi Sikarlarin say %
Xysticus kochi 1 4
Agriotes lineatus 3 10
Hymenoptera aculeata 5 17
Hymenoptera parasitica 3 10
Formicidae apterous 15 52
Formicidae alate 2 7
Comi 29 100
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PACHHPEJEJEHUE AKTUBHOCTHU I''TYTAMMWHCHUHTETA3bI
B PA3JIMYHBIX CTPYKTYPAX I'OJIOBHOI'O MO3I'A KPBIC
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IIpencraBnenst pe3yabTaThl CIEKTPO(HOTOMETPHUECKOTO aHaJIn3a
pacnpeneneHusl aKTHBHOCTH  TNIYTAMHHCHHTETa3bl B  HEKOTOPBIX  CTPYKTypax
TOJIOBHOT'O MO3ra KPBIC TPEXMECAYHOTO Bo3pacTa. V3BecTHO, UTO NaHHBIM (epMEHT
IPEUMYILECTBEHHO JIOKAIN3YETCSl B aCTPOLIMTAX U PETYJIUPYET COACPKAHUE TiIyTamaTa
MOCPEJICTBOM TIIyTaMaT-TIIyTaMHHOBOTO Hukia. Hambomnbias akTHBHOCTH (pepmeHTa
Obula 3a)UKCUpOBaHA B HEOKOPTEKCE, TMIIIIOKAMIIE M KOPE MO3KEUKa, B TO BpeMs KaKk
HavMEHbIIasgd AaKTUBHOCTh OTMEYEHAa B IPOJOJITOBAaTOM, CpPEAHEM MO3re U
TUIOTAJIAMYCE. YPOBEHb aKTUBHOCTU IIIyTAMHHCHHTETA3bl IEMOHCTPUPOBAJ CUIBHYIO
KOPPEJSIMIO C YYacTKaMH MPENIoaraéMoil TiyTaMaTepruueckoil akTUBHOCTH, 4TO
CBHIETENBCTBYET O  KIIOYEeBOM  (YyHKUMM  acTpOLMTOB B DPETYISALUHU
[JIyTaMaTEPrUYECKON HEMPOTPAHCMUCCHH.

V.R.Xairova, E.V.Aliyeva

SICOVULLARIN BAS BEYNININ MUXTOLIF STRUKTURLARINDA
QLUTAMINSINTETAZA FERMENTININ FOALLIGININ PAYLANMASI

Acar sozlar: glutaminsintetaza, qlutamat, beyin gqabigi, hippokamp, beyincik,
hipotalamus

Ug ayliq sigovullarin bozi beyin strukturlarinda glutaminsintetaza fermentinin
foalliginin paylanmasint  spektrofotometrik analizinin naticalori togqdim olunur.
Molumdur ki, geyd olunan ferment asasan astrositlords yerlasir vo glutamat-glutamin
dovrii vasitasilo glutamatin miqdarmi tonzimloyir. Fermentin on yiiksok foallig1
neokorteksds, hippokampda va beyincik gabiginda, on asagi faallig1 iso uzunsov beyin,
orta beyin vo hipotalamusda qeydo alinmisdir. Qlutaminsintetaza fermentinin
foalligmin saviyyasinin ehtimal olunan glutamatergik foaliyyot saholori ilo giicli
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korrelyasiyasi astrositlorin glutamatergik neyrotransmissiyanin tonzimlanmasinds asas
funksiyasini gostarir.

V.R.Khairova, E.V.Aliyeva

DISTRIBUTION OF GLUTAMINE SYNTHETASE ACTIVITY IN
DIFFERENT STRUCTURES OF THE RAT BRAIN

Keywords: glutamine synthetase, glutamate, cortex, hippocampus, cerebellum,
hypothalamus

The results of spectrophotometric analysis of the distribution of glutamine
synthetase activity in some brain structures of three - month old rats are presented. It is
known that this enzyme is mainly localized in astrocytes and regulates glutamate
content through the glutamate-glutamine cycle. The highest activity of the enzyme was
recorded in the neocortex, hippocampus and cerebellar cortex, while the lowest activity
was noted in the medulla oblongata, midbrain and hypothalamus. The level of
glutamine synthetase activity showed a strong correlation with sites of putative
glutamatergic activity, which indicating the key function of astrocytes in the regulation
of glutamatergic neurotransmission.

BBenenue

I'myramunacunTerasa (GS, K® 6.3.1.2.M, Takxke n3BecTHas Kak riyTamar-
aMMUavHasl JInrasa), CneruuIecKuil it aCTPOLUTOB (PEPMEHT, MPEACTABISIET
0cOOBIi MHTEpEC B CBSI3U C €ro POJbI0 B 370POBOM OpraHM3ME U IpU psijie
MaTOJIOTHYECKUX COCTOSIHHI. YCTaHOBJIEHa HelporpoTrekTopHas poiab GS Bo
B3pOCJIOM MO3re M €€ ydacTHe B Ipoliecce dMOpuoreHe3a HEPBHON CHCTEMBbI
[2]. Cuctemubie myTtaruu reHa GS cBs3aHBI ¢ IOPOKAMH Pa3BUTHSI TOJIOBHOTO
MO3ra, CyJJOpOraMu, OJIHOPTraHHOM HEIOCTATOYHOCTBIO U paHHEeH cMepThio [5].
HccnenoBanus Takke TMoOKasanu, 4ro mpuoOpereHHblii GS aepuuur B
OTJENBHBIX O0JACTAX MO3ra MOXET UIpaTh MPUYMHHYIO POJIb B PAa3IUYHBIX
HEBPOJIOTUYECKMX pAcCCTPOMCTBAX M IICUXUYECKUX COCTOSIHMSIX, BKIIIOUas
Oone3Hb  AnblreiiMepa, IEUEHOUYHYIO JHIE(aIonaTHIO, CYHIMJIAIBHO-
JICTIPECCUBHYIO MIM30(pPEHHI0 U dmmerncuto [12].

['myraMMHCHHTETa3a — OJAMH W3 OCHOBHBIX (DEPMEHTOB TJyTamar-
[NIyTAMMHOBOTO  IMKJA,  PEryJUpYIOIIMH  romeocras  riiyramara u
MIPEIOTBPALLAIOLINI €r0 3KCaWTOTOKCHUYHOCTh. [loromeHHslii acTpouuraMu
riiyraMar mpeoOpa3yercs B TIYTaMUH C Yy4YacTHEM TJIyTaMUHCHUHTETa3bl.
BrniocnencTeuu riiyTaMMH NEPEXOAUT OT aCTPOLUTOB K INIyTaMaTeprudecKuM
HEepoHaM, B KOTOPBIX UJET MPEBpalLIeHHUE IITyTaMHHA B INIyTaMaT B peakluH,
Katanu3upyeMon (QocdaT-akTUBUPYEMON INIyTaMUHA30i. ACTpOLUTAPHBIN
rIyTaMuH MoxeT noryomarbes 1 ["TAMKepruueckumu HelipoHaMy B Ka4eCTBE
IIpEILUIECTBEHHUKA Il TOPMO3HOro HeMporpancmurrepa ['AMK uepes
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riayramart [13]. Takum oOpa3om, actporiuanbhas GS NpUHUMAET y4acTHe KakK B
BO30y:kmaroreii (rimyramareprudeckoii), Tak u ropmosnoit (I'AMKepruueckoii)
HelipoTpancmuccuu [16].

Crnemyer Takke OTMETHTh OCOOYIO pOJIb TJIYTAaMHHCHUHTETa3bl B
JICTOKCUKAIMM amMMHaka. lloCKOIbKY aMMuak HEMpPOTOKCHYEH U  JIETKO
MMPOHHUKAET Yepe3 remMarodHuedarnueckuii 6apbep, He0OX0auM 3P HEKTUBHBII
MeXaHM3M 00e3BpexuBaHMs aMMuaka B mosre. A tak kak B [JHC orcyrcTByer
(GYHKIMOHATBHBIA [UKI MOYEBHMHBI, acTporymanbHas GS  BBIIONHSAET
JICTOKCUKAIIMOHHYI0  (DYHKIUIO,  HCIONB3ysS  aMMHAaK,  IOTJIOIAeMBbIid
acTPOILMTAMH, JUIs MPEBpAIICHUS TIyTamaTra B TJIyTaMHH. Poib acTponuToB B
JETOKCUKAIIMM aMMHaKa JIOMOJHUTEIBHO MOJTYCPKUBACTCS MX aHATOMHYECKON
ONMM30CTBI0O K TeMaTodHIedaanueckoMy Oapbepy, a HUMCEHHO HaJHYUeM
aCTPOLMTAPHBIX KOHIIEBBIX HOXKEK, OKPYXAIOIIUX SHIOTEIMAIBHBIE KIETKH
TOJIOBHOTO MO3T'a, KOTOPBIC CIyXaT MEeTaboInYecKUM 0y(hepoM MExKITy KPOBBIO
¥ MO3TOM, TEM CaMbIM CHIJKasi TOKCHYECKYIO Harpy3Ky aMMHaka Ha HEHPOHBI
[11].

B cBsi3u ¢ BaXHOH pPOJIBIO TIIYTAMUHCHUHTETA3bl B (DYHKIIMOHHPOBAHUHU
TOJIOBHOTO MO3Ta, HEO0XOAUMO 000CHOBaHHE pacrpeeneHus
TITyTAMUHCHHTETa3HOH aKTHBHOCTH B 3aBHCHMOCTH OT TJIyTaMaTepruiecKoil u
MeTa0OJINYECKOM aKTUBHOCTH CTPYKTYp TroJIOBHOTO Mo3ra. C HCHOJIb30BaHUEM
METO/A DIIEKTPOHHO-MHKPOCKOITNYECKOH MMMYHOIIUTOXUMHUH ObIa BBISBIICHA
actporuTapHas Jokanuzanus GS kak Mapkep, CHelU(pHUYHBIA Ui JTaHHBIX
KJeTok [3].

Jlns mpoBeleHHs PErHOHATBHOM OMOXMMHYECKONW XapaKTepUCTUKU H
Koppemsiun (hepMeHTa, LEeNbI0 MPEICTaBICHHON padOThl SBISIIOCH W3YYEHHUE
pacmpeseneHus TIyTaMUHCUHTETa3HOW aKTUBHOCTU B HEKOTOPBIX CTPYKTYypax
TOJIOBHOTO MO3Ta TPEXMECSYHBIX CAMIIOB KPbIC THHUU «Wistary.

Marepuana 1 METOAUKA

Bce mpotieypsl ¢ )KUBOTHBIMH BBITIOTHSUTUCH COTJIACHO MEKIyHAPOTHBIM
npaBujiaM MW HOpMaM 06pa1ueHI/1$[ C OKCHCPUMCHTAJIIBHBIMU KWBOTHBIMH
(European Communities Council Directives of 24 November 1986,
86/609/EEC).  DxkcrepuMeHTalbHBIE  WCCIAEIOBAHHS  MPOBOAWINCH  Ha
MOJIOBO3PENBIX KpbIcax-camiax JUHUU «Wistar» 3-X MECSYHOTO BO3pacTa,
COJIepKalINXCsi B CTaHJAPTHBIX YCIOBHUSX BHUBapus Ha OOBIYHOM paLMOHE CO
CBOOOJHBIM JTOCTYNOM K Boje u mnuile. [locre mekanmutanuu KpbIC MO3T OBLT
pasfesieH B YCIOBUSAX TUIOTEPMUM Ha CIEAYIOIIHE CTPYKTYpPhL: KOpY
MOJIYIIAPHI TOJOBHOTO MO3Ta, TUIMOKAMI, KOPY MO3K€4Ka, THIOoTaIamyc,
CPeIHM W TPOJOITOBAaTHIH MO3Tr. [l OMOXMMHYECKHMX aHaIu30B ObLia
HUCITIOJIB30BaHaA HUTO30JIbHAsA (I)paKLII/ISI, MOoJIydCHHass M3 roMorcHara MCToaoM
mudepeHanTbHOT0 MEeHTPUPYrupoBaHUs. AKTHBHOCTh TJTyTAMHUHCHHTETA3BI
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OTIPEACTISIN CIIEKTPOPOTOMETPUIESCKU C MCTOIb30BaHUEeM Habopa «Glutamine
Synthetase Aktivity Assay Kit» mpoussoaurens Solarbio life Sciences (Kurait)
C IPUMEHEHHEM METOIMKH, NMPEeITyCMOTPEHHOHN A JaHHoro Habopa. OOuryio
aKTUBHOCTH (hepMeHTa BhIpakasu B En./rp. Tkanu. [lomyueHHbIe naHHBIC OBUIH

obOpaboTanbl cTaTucTUYecKu B mporpamme Statistics for Windows u Microsoft
Excel.

Pe3yabTaThl HCCIE10BAHUS

CoryiacHO TOJIy4CHHBIM pe3yjbTaTaM HCCJICIOBAaHHs, OTMEUYACTCs
HEpPaBHOMEPHOCTh B pachpeieieHun akTuBHocth GS B HccieqyeMbix
CTPYKTypax TOJIOBHOrO Mo3ra. Kak BHIHO M3 AMarpamMMbl, B IIECTH 001acTsIX
MO3Ta BBISIBIIIIOTCSl Pa3lIM4Ms B IMOKa3aTeNsaX akTHBHOCTH (pepmeHTa. Tak, B
HAWOOJBIIICH CTEMEHH aKTUBHOCTh (EepMEHTAa BBIpAKEHA B HEOKOPTEKCE
(99.97+1.35), runmokamre (89.77+3.23) u kope Moz:xkeuka (67.52+4.9), Torma
KaKk HAWMEHbIAas aKTUBHOCTh OTMeuaeTcs B rumortaisamyce (43.26+3.06),
cpenneM (31.12+2.26) u npomonroarom mo3sre (30.52+1.18).
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Pucynox 1. Pacnpedenenue akmusHOCMY Yumo30abHOU 2IyMamMuHcuHmemasbol (8
E0./2p.mxanu) mesncdy paznuunvimu CmpyKmypamu 20106H020 M0O32a CAMYO8 KPbIC
aunuu « Wistary 3-x mecsaunoeo o3pacma.

Nmvmynomopdorornueckuii  aHanu3 BbIIBWI  Jiokanmm3anuio  GS B
aCTPOLUTAPHBIX KJIETKAaX, MPUYEM, HX paclpeiesieHue HEPAaBHOMEPHO HE
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TOJBKO B pPasHBIX CTPYKTypax Mo3ra, HO W B Tpeienax OIHOW 001acTH.
I'ereporeHHOCTh B paclpeleleHHH acTPOLIMTOB 3aJI0KEHA €llle B Ipoliecce
SMOpHOreHe3a, 3aBUCUT OT KJIETOK-IIPEIIIECTBEHHUKOB, BPEMEHH 3aKJIAJKH, UX
muddepeHIPOBKH U ydacTKoB GopmupoBanus [1,10]. Bo3amoxHO, 3T0 cBA3aHO
TaKXe U C HEOJMHAKOBOW MeTabO0JIM4YeCKOil aKTMBHOCTBIO OT/IEIOB T'OJIOBHOTO
Mo3ra. Kpome Toro, HeOJHOPOJAHOCTh B pacHpeesIeHUH IIyTaMaTepruuecKux
HeiiponoB B IIHC o0O0bscHsSeT pa3nuuus B TOKa3aTelsX aKTUBHOCTH
[NIyTAMUHCHUHTETa3bl B HMCCIEAOBAHHBIX HAaMHU CTPYKTypax TOJIOBHOTO MO3ra
KPBIC.

CornacHo TOJIyYEHHBIM pe3yibTaTaM HAIIMX HCCIIEJOBAHHM, BBICOKHIM
YpOBEHb aKTUBHOCTH (pepMEHTa B HEOKOPTEKCE, THIIIOKAMITE U KOPE MO3KEUKa,
[0 CPABHEHUIO C TUIOTATAMYCOM, CPEIHUM U MPOJOJITOBATHIM MO3TOM, CBSI3aH,
BEPOSTHO, C MHTEHCUBHOCTHIO META0OINYEeCKON aKTUBHOCTH TUX CTPYKTYp, a
TakkK€ C BBICOKOW TiyTaMaTepruueckoi TpaHcmuccuei. OpHako, CTENeHb
BBIPKEHHOCTH BBICOKOH aKTUBHOCTH B TIEPBBIX TPEX 00JACTSIX MO3ra Mopdo-
¢dbyHKIIMOHATBHO paznuuuMa. [lo-BunuMomy, momumo oluieit MeTabonnueckoit
AKTUBHOCTH, PETHMOHAJIBHOE paclpeieieHue akTUBHOCTH (hepMeHTa 3aBUCHUT OT
KOJIMYECTBA KOHTAKTUPYIOIIUX C aCTPOIMTAMHU ITyTaMaTepruuecKux CHHAICOB,
KOTOpPOE Pa3IU4YMMO B Pa3HbIX CTPyKTypax mosra [4]. Ecau B HEKOTOPBIX
o0jacTax Mo3ra, Hampumep, B  HEOKOPTEKCE C JOMUHUPOBaHHUEM
IJIyTaMaTeprUueCcKUX CHUHAICOB, HAOMIOJANAach KOPPENSIUS MEXIy OOIIei
MeTaboMMuecKol ¥ TIYyTaMUHCHUHTETa3HOW aKTUBHOCTBIO, TO B JPYTHX
CTPYKTypax Takas 3aKOHOMEPHOCTh HE MPOCIEeKUBAIACH. Tak, TIyOoOKHe sapa
MO3XKeuka O00JaJaloT OTHOCUTENbHO Ooyiee BBICOKOH MeTabOIM4ecKon
AKTUBHOCTBIO, HO TMPHU HCCICIAOBAHUU TIPSIBSBISIOT HU3KHE ITOKA3aTeln
aktuBHOCTH GS. BpIcOkuii ypoBeHb (hepMEHTa B KOpe MO3XKeuKa, BEpOSTHO,
CBSI3aH C HAIMYHEM 3]IeCh CIEIUAIM3UPOBAHHBIX ()OPM aCTPOIIUTOB, TAKUX KaK
s beprmana, o0nafamImuX pagualibHO OPHUEHTHPOBAHHBIMU OTPOCTKAMHU.
W3BecTHO, YTO 3EpHUCTBIE KIETKA KOPBI MO3)KEUKa MPEICTABISIOT COOOU
rIyTaMaTeprudeckue HeHpOHBI, €IMHCTBEHHBIN TUIl HEHPOHOB, OKA3BIBAIOIINX
BO30yIK/1aroIIee BIUSHAC Ha KJIETKU — MulieHu [15].

ACTpOIIUTBl ~ TPOSBISIOT  MOBBIIIEHHYIO  YYBCTBUTENBHOCTH K
BO30YKIICHHIO TIIyTaMaTeprHIeCKuX HEHPOHOB, perynupys
HEHPOTPAHCMUCCUIO W CHHANTUYECKYH) TIUIACTUYHOCTH B  HOPMAIBHBIX
¢busnonornueckux ycinoBusax [17]. JlokazaHa He TOJBKO MPHYACTHOCTH
ACTPOTIIMH K PErylslUd TIyTaMaTEeprUYeCKHUX CHHAINICOB B TOJOBHOM MO3Te
B3pPOCJIBIX 0CO0O€i, HO M ee 3HauMMas poyib B UX (OPMHUPOBAHUU B Ipoliecce
oHToreHesa [14].

AxTuBHOCTH (pepMmeHTa GS HE BCerna MoJJAEP>KUBACTCS Ha TOCTOSHHOM
ypoBHe. Tak, TpH HEKOTOPHIX MATOJOTUYECKHX COCTOSHUSX MEXaHH3M
o0paTHOro 3axBara riyramaTa acTpOIMTaMH HapyIIEH, YTO CIYKUT TPUTTEPOM
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rJIyTaMaToNoCPeI0BaHHOM dKkcaiToTokcHuHOCTH [9]. [Ip 3TOM BaXKHYIO POJIb
UIPAaeT HE TOJBKO IIOBPEXKACHHE aCTPOLMUTOB M HapyLICHUE YKa3aHHOIO
MEeXaHu3Ma, HO W  H3MEHEHHE  AaKTUBHOCTU  IJIyTaMUHCHHTETA3bl,
00yCIIOBIEHHOE MOBPEkKACHUEM CTPYKTYpPbI caMoro (hepMeHTa, a Takxe cOoil B
rinyramat-riiyramuaoBoM ke [13]. Tak, aktuBHOCcTh GS cHMkaercs mpu
OCTPOM THUIIOKCHYECKOM BO3JICHCTBHHU B IPEHATAILHOM Iepuoie pasButus [8],
Ha MOJICNIM THIIOKCUYECKOrO IPEKOHIUIMOHUPOBAaHUS [7], a Takke IpH
HEKOTOPBIX JIereHePaTHBHBIX NAaTOJIOTUIX [6].

Takum oOpa3oM, pacmpeneneHHe aKTHBHOCTH acTporiuaibHoi GS B
CTPYKTypax TOJOBHOIO  MO3ra KpbIC  KOPpEIMpPYeT C  y4acTKaMH
MpearnogaraeMoil TIyTaMepruuecKod aKTHBHOCTH, a caM (epMeHT HrpaeT
HEINOCPEACTBEHHYIO poib B peryJsnuu IJIyTaMaTeprudecKkou
HEUPOTPAHCMUCCHH.
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BONZOR ZULAL2 YERIDILMIS HEYVANLARIN DAVRANISI
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Mogaloda stresin yaratdigi hoyoacan naticolorindon bohs edilir. Bunun iigiin
beynina dihidropirimidinazaya banzor ziilal2 yeridilmis heyvanlarin davranist
miisahidasindan olda edilon molumatlar geyd edilir. 48 saat qidasiz soraitds saxlanilan
sicovullarin T formali labirintin sag va sol taraflorina gagisi tomin edilmis vo onlarin
davraniglar1 arasindaki forge diqgot edilmisdir. Belo ki, DBZ2-nin yeridilmosindon
sonra davranig gostaricilorinds ciddi dayisikliklor 6ziinii gostormisdir. Tacriiba natico
aydin olmusdur ki, heyvanlarin beyninin hom qabiginda, hom do gabigalti
strukturlarinda DBZ2 hayacan duygusu yaratmaqda faaldr.

HI.M.I'ynuesa

HNOBEJIEHME JKUBOTHBIX, KOTOPBIX MHBOHIIUHPYETCS
JUTUJIPONUPUMUINHA3OMNOOBHDI BEJOK2
B T-OBPA3HOM JIABUPUHTE

Kntouegwle cnosa: kpuvica, nogedenue, 6enokK, 1a0UpUHm, IKCnepumMeHm

B cratbe TOBOpUTCS O TMOCHIEICTBUSX TPEBOTH, BBI3BAHHOW cTpeccoMm. Jls
ATOTO PErHCTPHUPYIOTCS JaHHBbIC, MOJyYCHHBIE MPH HAONIONEHUU 3a IOBEIACHUEM
JKUBOTHBIX, B MO3T KOTOPBIX BBOJIWIN AWTHUIPONAPUMHUANHA3ZONOMO00HEIN Oeiok 2.
KpbicaM, HaxomuBIIUMCS B YyCIOBUAX 0e3 enpl B TedeHne 48 YacoB, JdaBaH
BO3MOXXHOCTh OeraThb 1O TpaBOd W JIeBOW cTOpoHaM T-oOpa3zHoro naOupwHTa U
HaOJII0/JAIA Pa3HUIly B MX MOBEJACHUH. TakuM o0pa3oM, rmocie BBeaeHus DBZ2 Obutn
TOKa3aHbl CYIIECTBCHHBIE HW3MCHEHHS IIOBEICHUYCCKUX IOKazareneid. Pe3ymbrarhl
SKCIIEPUMEHTOB TOKa3anu, yto DBZ2 akTHBeH Kak B KOpe, TaK U B TMOIAKOPKOBBIX
CTPYKTYpax MO3Ta )XKHBOTHBIX ITPH CO3JJAaHUH BO30YKICHUSI.
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Sh.M.Guliyeva

IN THE T-SHAPED MAZE, THE BEHAVIOR OF ANIMALS IN WHIiCH
A DIHYDROPYRIMIDINASE-LIKE PROTEIN WAS INJECTED
INTO THE BRAIN2

Keywords: rat, behavior, protein, maze, experiment

The article talks about the consequences of anxiety caused by stress. For this,
the data obtained from the observation of the behavior of animals whose brains were
injected with dihydropyrimidinase-like protein 2 are recorded. Rats kept in food-free
conditions for 48 hours were allowed to run to the right and left sides of the T-shaped
maze, and the difference between their behaviors was observed. Thus, after the
injection of DBZ2, significant changes in behavioral indicators were shown.
Experimental results have shown that DBZ2 is active in both the cortex and subcortical
structures of the brain of animals in creating arousal.

Sinir sisteminin vaziyyati ilo bagli olan stres bodonin homeostazini pozan
tosiro gars1 imumi reaksiya kimi qoabul edilir. Stres dedikds, organizmin otraf
miihitdoki gorginliys reaksiya vermosi basa diisiiliir. Miisahidalor gostarir Ki,
stresin yaranmasinda hayacanin miithiim rolu vardir. Hoyoacan naticasinds
yaranan stresin aydinlasdirilmasinda T formali labirintds aparilan tacriibalorin
noticolori maraqli molumatlar vers bilir. “T-labirinti heyvanlarin idrak
tocriibalorinds istifado olunan sado bir labirintdir” (5). T-labirintlorindon
miixtolif stimullar totbiq etmoklo gomiricilorin yaddas problemlorini yronmok
tictin istifads olunur.

Tacriibalorimiz 160-220 q kiitlasi olan 3-4 ayliq erkok Vistar sicovullar
tizorindo aparilmisdir. ilkin marholado audiogen stres modelinds sicovullardan
streso davamli heyvanlarin se¢imina diqgot edilmisdir. Bunun {igiin sigovullar 2
dagige arzinds 90-120 desibel giiciindo olan audiogen stresin tasirina maruz
qoyulmusdular. Streso davamsiz sicovullar giiclii sos tasirindon epileptik
gicolmalara vo ya dayanmadan qa¢gmaga baslamisdilar, halbuki davamli
heyvanlarda giiclii saso qars1 heg bir cavab reaksiyas: miisahido olunmamigdir.
Bu moarholodo audiogen streso davamli sigovullarin ayrilmasi onlarin beyin
nahiyslorindo oxsar neyrokimyavi proseslorin gedisini vo bunun osasinda
miixtolif davranis modellorindo heyvanlarin oxsar tipli davranisinin niimayis
etdirilmasini  vo davranigs gostaricilorinin  kKonarlagmasimin asagi olmasini
nozards tutmusduq. Eksperimental morhalolorin yerina yetirilmasi tigiin yalniz
stresa davamli heyvanlar gotiirmiigdiik.

Hal-hazirda heyvanlar tizorindo aparilan davranis eksperimentlorinds
totbig olunan hoayacanliliq modellori iki bdyiik qrupa bdliniir. Onlardan
birincisino heyvanlarin stresli vo oksor hallarda agri yaradan sortlora sorti-
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reflektor cavablarmi daxil edirlor. Ikinci qrupa aid olan modellor iso heyvan
davranigina osaslanan sxemlori ehtiva edir vo heyvanlarin agr1 vo ya
narahatgiliq soraiti miitloq sokilda daxil olmayan stresli stimullara spontan v ya
tobii cavab reaksiyalarmi daxil edirlor (4, 1160).

Hoyacanliliq soviyyasinin miiayyan edilmoasina imkan veran modellarda
DBZ2-nin beyindaxilino yeridilmasindon yaradilan hoyacanin heyvanlarin
diizglin se¢im etmasine no ciir tosir gostormosinin  miioyyan edilmasi
tocriitbamizds asas mogsad kimi garsiya qoyulmusdur. Bu magsads ¢atmaq tigiin
tocriiba bir qolda manes yerlosdirilon T-formali labirintds yerina yetirilmisdir.
Bir sira arasdirmalardan malumdur ki, T-labirinti stresinin davranis naticalarini
aydinlasdirmaga komok edir (1, 28). Bozi todqiqatlarda siganlarda 6yranma va
yaddas funksiyalarini qiymotlondirmok {igiin T-labirinti faydali hesab edilmisdir
(2). Sisovullarda davranis tacriibalori baximidan T labirintindan istifads hallar
coxdur (3).

Tadqigatlarin gedisindo 48 saat qidasiz soraitdo saxlanilan si¢ovullarin
labirintin sag vo sol taraflorina gagisi tomin edilmisdir. T-formali labirintin sag
goluna iki arpa dani, sol goluna iss bes arpa doni qoyulmusdur.

Hor qagisin  oavvolindo heyvanlar tok-tok baslangic  ndqtasine
yerlosdirilmisdir.  T-labirintdo  sigovullar 7 giin orzindo  sorti-refleks
gazanmigdilar. Qeyd olunmalidir ki, tolim prosesinin birinci giiniindo heyvanlar
labirintin har iki goluna barabar sayda qagirdilar, lakin ikinci giindon baslayaraq
onlar arpa toxumu daha ¢ox olan labirintin sol qolunun se¢imino iistiinliik
verirdilor. Demak olar ki, tolim prosesinin yeddinci giiniindo heyvanlarin biitiin
qagislart sol gola istigamatlonirdi.

Arpa toxumunun daha ¢ox oldugu labirintin sol qoluna sicovullar
torofindon tstiinliikk verildiyino goro, labirintin sol qolunun baslangicina 12 sm
hiindiirliiyli olan plastik siisodon hazirlanmis vo tamamilo sol qola kegidi
baglamis manes goyulmusdur. Sol golun baslangicinda manes totbiq etdikdon
sonra heyvanlar sol golun asas ndqtasina yalniz maneani keg¢digdon sonra gata
bilocokdilar.

Labirintin sol qoluna heyvanlar torafindon iistiinlik verildikdon vo
maneani qoyduqdan sonra, sigovullar ndvbati eksperimental giinii yena do sol
golu se¢ib maneonin {istiindon kegirdilor va qidanin ¢ox oldugu torofas
getmisdilor.

Bundan sonra kontrol qrupu heyvanlarina inaktivlasdirilmis DBZ2-nin,
tocriiba qrupu heyvanlarina iso DBZ2-nin beyindaxilina yeridilmasindan sonra
heyvanlarin davraniglart arasinda ¢ox koskin forq askar olunmusdur. ©Ogor
kontrol qrupu heyvanlarinda inaktivlesdirilmis DBZ2-nin yeridilmasindan
gabag vo sonra geyd olunan davranisda he¢ bir forq askar olunmamisdirsa,
tocrilba qrupu heyvanlarinda DBZ2-nin yeridilmasindon sonra davranig
gostaricilori ¢ox ciddi doayisikliklora moaruz galmisdilar. Bela Ki, kontrol grupu
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heyvanlar1 inaktivlesdirilmis DBZ2-nin yeridilmasindon gabag vo sonra
mohkomlanmonin daha ¢ox miqdarii ehtiva edan labirintin sol golunu seg¢ib va
maneadon kegib yema 8-12 saniys arzinds ¢atirdilar. Tocriiba qrupu heyvanlari
DBZ2-nin yeridilmasindan gabaq labirintin sol goluna daxil olub va asanligla
maneani kecdiyino baxmayaraq, DBZ2-nin yeridilmasindon sonra tamamilo
basqa davranisi niimayis etdirirdilor. Onlar DBZ2-nin yeridilmasindan gabaq
labirintin sol qolunu segirdilor, ancagq manesni kegmokdon imtina edirdilor va
maneadan donarak sol qoldan ¢ixib, labirintin gidanin az moqdarda oldugu sag
qoluna kegirdilor. Bu formada davranis doyisikliklori tocrilba qrupu
heyvanlarinin hamisinda miisahido olunurdu vo 30-40 saniys orzindo basa
catirdr (Sakil).

0.9 -

08 -

0,6
03
04
03

02 -

Labirint gollanmin segimi (fayiz ila)

ol 4

Sol gol Sag qol

Kontrol grupu Tacritha grupu
B Preparatin veridilmasindan avval B Preparatin yeridilmasindan sonra
Sakil. Manea olan T-labirint sol qolunun secimina sigovullarin beyindaxili DBZ2-nin
yeridilmasinin tasiri. ** - p < 0,01 Fridmanin y*-meyarina gora

Daha ¢ox qida olan sol qolun baslangicinda maneoanin totbiqgi ilo T-
formali labirintdo aparilan todqiqatlarin noticolori gostorir ki, DBZ2-nin
beyindaxilina yeridilmoasindon sonra yaranan hayacan sigovullarin labirintin
daha diizgiin vo qidasizliga moruz galan orqanizm ii¢lin vacib sol golunu
secmokdon imtina etmasina gatirib ¢ixartdi. Yoni sigovullarin beynindo DBZ2-
nin saviyyasinin siini yolla artiritlmasi onlarda hoyacani yiiksaltmis vo diizgiin
secim tolob olunan davranis modelinda Sohv se¢ima Ustiinliik verilmisdir. Bela
ki, maneani ohato edon T-formali labirintdo yoxlama qrupu heyvanlarina
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nisbaton beyin daxilino DBZ2 yeridilmis tacriibs qrupu heyvanlarinda diizgiin
se¢im vaziyyati kaskin sokildo pozulmusdur.

Belaliklo, beyin nahiyslorinde DBZ2 saviyyssinin artirilmast orqanizmin
kritik vo vaxtin mohdud oldugu soraitdo Sohv segimo Qatirib ¢ixarda bilir.
Heyvanlarin davranis modelinds apardigimiz todqigatlardan ods edilon naticalor
gostorir Ki, beyin nahiyslorindo DBZ2 soviyyasinin artirilmasi orqanizmdo
hoyacan yaratdigina géra masuliyyatli va diizgiin se¢im tolob edon hallarda sshv
etmok ehtimali ¢ox yiiksokdir.

Heyvanlar iizorindoki vo coarrahiyys omoliyyatlarma toyin olunmus
xastolorin - trombositlori, gan zordabi vo agiz suyu ilo bagl aparilan
tocriibolordon  oldo  edilmis noticolor DBZ2-nin fizioloji  aktivliyinin
osaslandirilmis giymotlondirilmosine imkan verir. Bu baximdan, hayacan
duygusu kegiron Xastolorda trombositlorde DBZ2-nin saviyyasinin artimi,
onlarin zordabinda DBZ2-ys qars1 tobii autoanticisimlorin soviyyasinin gabariq
sokilda ¢oxalmasi, DBZ2-nin onlarin beyninin hom gabiginda, ham do gabiqalti
strukturlarinda hayacan duygusunu yaratma aktivliyini gostarir.
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Mogaloda Trichoderma cinsindon olan goébaloklorin Azarbaycanda becarilon
torovoz bitkilorinin koklorindo yasayan patogen fusariumlara antaqonist tasirinin
oyranilmasi tizroaparilan todqiatlarin noticalori toqdim edilmisdir. Gostarilir Ki, todqiq
olunan antaqonist stamlarin oksoriyyati, fungistatik alimentar, antibiotik vo orazi
antaqonizmi olan qarigiq bir antagonist tosir xiisusiyyotine malikdir. Todgigatlarda
secilmig Trichoderma sp. IZR F-183 vo Trichoderma sp. IZR F-186 stamlari antaqonist
foaliyyatin ¢oxfunksiyali mexanizmi ils fitopatogenlorin goxalmasinin qarsisini alir.

A.P.Abywosa

AHTATOHUCTHUYECKOE JEMCTBUE I'PUBOB TRICHODERMA
IMPOTUB MATOI'EHHBIX ®Y3APUH, )KUBYIIIUX B KOPHSIX
OBOIIHBIX PACTEHUH

Kniouesvie  cnosa:  pox  Trichoderma,  namoeennvie  ¢ysapuu,
anmazoHucmuyeckoe oelicmaue, Cnocod AHMAa2OHUCMUYECKO20 OeliCBUsL.

B crathe mpencTaBiieHBl pPe3yNbTaThl HMCCIIEJOBAHMA aHTArOHUCTHYECKOTO
neiictBust TpuOoB poaa Trichoderma Ha maToreHHsle (y3apuu, OOUTAIONINE B KOPHSIX
OBOILIHBIX PACTEeHUi, BO3JenbIBaeMbIX B A3epOaiimkane. [loka3zaHo, 4To OONBIIMHCTBO
W3YyUYCHHBIX [ITAMMOB-aHTATOHHCTOB O0O0JaJaf0T CMEIIaHHBIM aHTAarOHHCTHYECKUM
JeicTBUEM ¢ (YHTUCTATUYECKUM,  AIMMEHTapHBIM, aHTHOMOTHYECKUM  H
TEPPUTOPUATEHBIM aHTAarOHU3MOM.

IMrammer Trichoderma  sp.lZR F-183 wu Trichoderma sp. IZR F-186
OTOOpaHHBIE B XOAE HCCICAOBAHMA WHTHOMPYIOT POCT (PUTOMATOTEHOB 3a CUET
MHOTO()YHKIIMOHAIBHOTO MEXaHU3Ma aHTarOHUCTHYECKON aKTHBHOCTH.
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ANTAGONISTIC ACTION OF TRICHODERMA FUNGI
AGAINST PATHOGENIC FUSARIES LIVING IN THE ROOTS
OF VEGETABLE PLANTS

Keywords: genus Trichoderma, pathogenic fusariums, antagonistic effect, way
of antagonistic effect

In the article, the results of studies on the antagonistic effect of fungi from the
genus Trichoderma on the pathogenic fusarium living in the roots of vegetable plants
cultivated in Azerbaijan are presented. It has been shown that most of the studied
antagonistic strains have a mixed antagonistic effect with fungistatic, alimentary,
antibiotic, and territorial antagonism. Trichoderma sp IZR F-183 and Trichoderma sp.
IZR F-186 strains selected in the studies inhibit the growth of phytopathogens by a
multifunctional mechanism of antagonistic activity.

Giris

Torovaz bitkilorinin, xiisusilo Xxiyar, pomidor, bibarin mohsuldarligina
kokds yasayan patogenlorin toratdiyi kok sistemi xastaliklori ciddi ziyan vurur.
Bu vo digor bitki xostalikloina sobab olan fitopatogenlorina qarst miasir
preparatlarin tokmillosdirilmosi yiiksok aktivliyi olan mikroorganizmlordon
yararlanmaga osaslanir vo antropogen mongali maddslorin (pestisidlorin)
istifadasini shomiyyatli dorocads azalmasini nazords tutur. Bu baximdan,
bitkilorin miihafizasinds c¢oxfunksiyali aktivliyo malik bioloji vasitoloro —
birlogsmis preparatlara boyiik shomiyyat verilir. Belo preperatlarin yaradilmasi
miioyyon tosir xlisusiyyati olan bir ne¢o kulturani birlogdirmoklo hoyata
kegirilir. Fitopatogenlorin sayinin azaldirilmasi bioloji kontrol tosiri olan
bakteriya vo mikromisetlordon istifado etmoklo mimkiin ola biler.
Birlosdirilmis preparatlarin yiiksok bioloji effektivliyi burada har néviin 6ziino
aid ekoloji yerinin olmasi ilo slagodardir. Fitopatogenlorin sayini azaltmaq iigiin
miixtolif nov vo hotta cinslordon olan mikroorganizmlordan birgs istifadonin
uygunlugu vo effekti hagqinda moalumatlar elo bu saboablo do izah edilir [1-3].
[Khan et al., 2020 a, b, Ntushelo et al., 2019]

Rizosferdo yayilan mikroorqanizmlor biokontrol agentlori kimi istifads
ticlin ideal vasito sayila bilor, ¢linki onlar bitkini patogenlordon 6n xattdo
miidafio edir. Torpaqda yayilan mikoparaz gobslok olan trixodermalarin
patogenlorino garst birdon ¢ox tasir mexanizmina malik oldugu siibut
edilmisdir. Onlar modoni bitkiloro yoluxan fitopatogenlorin —Rhizoctonia
solani, Sclerotium rolfsii, Phythium aphanidermatum, Gaeumannomyces
graminis var. Fusarium oxysporum, F. culmorum va s. sabob oldugu bir ¢ox
xastaliklorin garsisin1 almaga imkan veran mexanizmloro (mikoparazitizm,
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antibioz, ragabat, stresa gars1 miigavimot) malikdirlor. Bu baximdan, antagonist
mikroorganizmlorin  yiiksok aktivliyi vo rogabot qabiliyystli texnoloji
stamlarinin  ayrilmasi, onlarin faydali xiisusiyyatlorini aktivlosdirmayin
mimkiin yollarinin arasdirilmasi, bioloji preparatlarin yaradilmasi problemi
oldugca aktualdir Azorbaycanin elmi-texniki vo sosial-igtisadi sahoalorinin
inkisafinin prioritet istigamatlorino uygundur [Boiitka u ap. 2019].

Apartlmis  todgiqatin  moagsadi  bakteriya vo goébolok kulturalarinin
kombinasiyasindan ibarot preparatlarin  hazirlanmasi {giin - Trichoderma
cinsindon olan goboaloklorin Azorbaycan orazisindos torovoz bitkilorindon vo
rizosfer torpaglardan tocrid olunmus dominant fitopatogenlora antaqonist
tosirinin ~ yoxlanilmast  olmusdur. Trichoderma névlorinin  antagonist
potensialinin xarakteristikasi, Trichoderma spp -in biitiin potensialindan istifado
etmok tigilin ilk addim ola bilar.

Material vo metodlar

Eksperimental todgigatlarda, Trichoderma cinsina aid goboalok
stamlarindan: Trichoderma lignorum 1ZR F-132, Trichoderma sp. IZR F-182,
Trichoderma sp. IZR F-183, Trichoderma sp. IZR F-186, Trichoderma sp. IZR
F-187, Trichoderma sp. 1ZR F-188, Trichoderma sp. IZR F-189 —dan istifado
edilmigdir. Kok ¢iirimosine  sobob  olan  fitopatogen  Fusarium-
larAzarbaycandakoklordo yasayan dominant patogenlorlo yoluxmus torovez
bitkilori vo rizosfer torpaqlarindan ayrilmigdir.

Trixodermalarin fitopatogen mikromisetlors antaqonist tosiri in vitro
olaraq oks kulturalar tsulu ilo hoyata kegirilmisdir [Mishra[etal., 2011].
Fitopatogen vo antaqonist mikroorqanizmlorin koloniyalarinin  radiusu,
koloniyanin hiindiirliiyli (mm ilo) 0Olg¢lilmiis, koloniyalarmm sixligt 3 bal
hiidudunda (1 nadir, 2 orta, 3 six) hesablanmis, koloniyalarin vo substratin rongi
toyin edilmisdir [Harman, 2011]. Trichoderma cinsino aid olan goboaloklorin
fitopatogen gobaloklors qarsi antaqonist foaliyyatini qiymatlondirmak {igiin 7 vo
14 giinlik birgo becormoadon sonra fitopatogenin inhiba doracasi nazors
almmisdir. Fitopatogenlorin koloniyasinin inkisafin1 xarakterizo etmok {igiin
asagidaki miqyasdan istifads edilmisdir: A - patogen giiclii sokildo inhibe edilir,
B - miilayim inhibg, C - patogen inhiba edilmir, D - patogenin biitiin koloniyas1
hiperparazitlo ortiiliir [Nirmalkar et al., 2017]. "+" Isaroesi Trichoderma —nimn
fitopatogen Kkoloniyasiin iizerindo bdylimasini, "++" — sporomologatirmani,
"+++" — antaqonistin tam bOylimosi vo sporulyasiyasini, " -" — steril sahonin
olmasini gostorir.

Trichoderma goboloklorinin hiperparazitik foaliyysti 14 gilindon sonra 4
balliq skalada toyin olunmusdur: O — Trichoderma cinsino aid gobalok
koloniyasinin fitopatogen iizerindo bdylimoesi yoxdur, 1 — Trichoderma aid
g6balak patogen koloniyasi orazinin 25% -ni tutur, 2 — Trichoderma cinsino aid
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gobalok patogenin koloniyasinin sahasinin 25-50% -ni, 3 — Trichoderma cinsina
aid gobalok patogen koloniyasi sahasinin 50-75% -ni, 4 — Trichoderma cinsina
aid gobolok patogenin koloniyasinin sahasinin 75-100% -ni tutur [Nirmalkar et
al., 2017].

Boyiimo omsali (BO) va fitopatogenin boylimasinin inhiba olunma faizi 1
diisturu ilo hesablanmisdir [Harman, 2011, Harsukh et al., 2013, Kumar, 2016].

BO = —dk}t”‘g (1)

burada BO bdylimo omsali, d - koloniyanin diametri, mm; h - koloniyanin
hiindiirliiyli, mm; g - koloniyanin sixligi, balla; t - koloniyanin yasi,
giinlorBecarilma miiddatinds fitopatogenin artiminin inhibs edilmasi 2 -ci
diisturla miioyyon edilmisgdir:

[==2x100 @)
burada I inhiba gostaricisi, %; K - nazarat variantda géboloyin bdyiimasi, mm;
A - g6balayin tacriiba variantda boyiimasi, mm.

Trichoderma cinsinin gobaloklori ilo fitopatogenlor arasindaki qarsiliql
tosir asagidaki miqyas tiplari ilo xarakterizo edilmisdir:

I — indiferent (lageyd) tosir (hor iki gdbaloyin bdyiimo siirati
saxlanilmaqgla Trichoderma cinsino aid gobolok koloniyasinin fitopatogen
koloniyasinin sathinds bdyiimasi;

Il - fungistatik alimentar (birtarafli) antagonizm (Trichoderma cinsino aid
gobolok koloniyasinin fitopatogen koloniyasimin sathinds boyiimasi vo bu
voziyyotdo onun aktiv bdyiimesinin dayandirilmasti);

Il - orazi antaqonizmi (Trichoderma cinsino aid gobalok ilo patogen
koloniyanin birga ¢oxalmasi, imumiyyatlo patogen artimda gerido qalir);

IV - antibiotik antagonizmi (Trichoderma cinsinin koloniyasindan arali
bir mosafodo patogen koloniyasinin bdyiimasi longiyir, Trichoderma-nin
antibiotik maddalor buraxilmasi sababindon patogenin bdylimasinin miisahido
olunmadig bir zonanin yaranmast.);

V - qarsiliglt antaqonizm (fitopatogen koloniyanin sothinds Trichoderma
cinsina aid koloniyalar artir vo hor iki mikroorqanizmin bdyiimasi qarsiliglt
sokilda inhibo edilir. [Prasad et al., 2008]

Noaticolorin statistik tohlilindo MS Excel statistik analiz paketlorindon
istifado edilmisdir [Schuster, 2010].

Naticoalar vo miizakirasi
Azorbaycanda Masalli rayonununun 9rkivan kandinds istixana vo agiq
soraitdo becarilon toravoz bitkilorinin orqanlarindan, homginin rizosferindon
gotliriilmiis torpaq niimunalarindon kok ¢iiriimasina sabab olan fitopatogen
mikrooranizmlar arasinda se¢ilmis dominant fusarium stamlar1 F.oxysporum 7-
Az vo F.solani 5-Az, okin saholorindo torovaz bitkilorinin fitosanitar
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monitoringi vo fitopatoloji materialin analizi noticasindo kdkdo yasayan F.
solani 1-4, F. oxysporum 2-5 tadqiqatlarin davamu {igiin istifados edilmisdir.

Qeyd etmok lazimdir ki, okin saholorinds Fusarium, Pythium,
Rhizoctonia, Alternaria va Pythium cinslorina aid mikromisetlorinin dominant
oldugu askar edilmigdir. Fusarium cinsino aid gobaloklar nov tarkibinoe gors F.
culmorum, F. solani, F. sambucinum ilo tomsil olunmusdur. Gdoboloklor
arasinda dominant név kimi F. oxysporum qeyds alinmisdir (66.7-79.2%).
Mucor, Penicillium, Trichoderma, Aspergillus cinslorins aid olan saprotrof kif
goboloklori  do  torovoz  bitkilori  rizosferinin  mikosenozunun  daimi
komponentlorins aid edils bilar.

Kolleksiyadan gotiiriilmiis  Trichoderma cinsindon olan  goboalok
stamlarinin antaqonist faaliyyatinin giymotlondirilmasi, biitiin novlarin bu vo ya
digar daracads fitopatogen mikromisetlora garsi inhibitor tasir etdiyini gostordi.
Trichoderma cinsinin gobalok stamlarinin fitopatogenlorlo qarsiligli tosirinin
tobiatinin analizi tasir mexanizmlorinin miixtalif yollarla getdiyini gostomisdir.

Trichoderma-nin testdon kegirilon biitiin stamlar1 patogen Fusarium spp
izolyatlariin boytimasini Kifayat godor yiiksok daracads longitmisdir (Cadval).

Cadval.
Trichoderma cinsi gébalaklarinin Belarusiya va Azarbaycan arazisinda
ayrilmis fitopatogen fusariumlara gars: antagonist aktivliy

Trichodermastamlari Fitopatogenin artimin inhiba edilmasi, %

F.oxysporum7-Az| F.solani5-Az | F.oxysporum?2- F.solani 1-4

1,% A 1,% A 1,% A 1,% A
1ZRF-182 85,2 A++1 945 |D+++4| 61,5 | D+++-3 | 81,0 |A+++3
IZRF-183 89,3 A++2 99,6 |D+++4| 90,9 | D+++4 | 92,8 |A+++3
IZRF-186 97,0 A++3 95,4 |D+++4| 98,7 | D+++4 | 92,8 |A+++3
I1ZRF-187 90,0 A++4 99,3 |D+++4| 97,2 | D+++4 | 60,1 |A+++2
1ZRF-188 92,4 A++3 99,2 |D+++4| 675 | D+++3 | 64,6 |A+++2

IZRF-189 79,5 A0 99,7 A0 98,8 |D+++-4| 69,7 A0
IZRF-132 72,3 A0 99,3 A0 75,2 A-2 53,4 |A+++1

Qeyd.1 - fitopatogenin béyiimasinin inhiba edilmasi;A - antaqonist tasirin xiisusiyyati

Trichoderma cinsine aid olan gdbaloklorin Azaerbaycan orazisinds tocrid
olunmus torovoz bitkilorinin kok patogenlorino antaqonist foaliyyotinin
miirokkab mexanizm oldugunu gdstorir. Todqiq olunan antaqonistlorin tasiri
miloyyon fungistatik alimentar, antibiotik vo orazi antaqonizmi olan qarisiq
mexanizm ilo xarakterizo olunur. Bakterial antagonistlorlo birgs istifads
moqsadi ilo hartorofli analizlorin noticalorine asason Trichoderma sp. IZR F-183
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vo Trichoderma sp. IZR F-186 secilmisdir. Bu gébaloklor patogenlorin artimini
orta siiratlo - 93,2 vo 96,5% inhibo edir vo ¢oxfunksiyali tosir mexanizmi ilo
(rogabat vo hiperparazitizm) forqlonir.

10.

11.
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ABSERON YARIMADASINDA MEYVO BAGLARI ALTINDA
YAYILAN BOZ-QONUR TORPAQLARIN FiZiKi-KIMYOVi
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Abseron yarimadasinin markez vo sorq diizonliklarinds salinmis meyvo
baglarimin inkisafina boz-qonur torpaglarin fiziki vo Kkimyovi xassalorinin tasiri
arasdirilir. Orazide yayilan suvarilan-gsoran, zoif inkisaf etmis, ibtidai boz-gonur
torpaglarin vo doniz sahili qumluqlarin, meyve baglariin yayilma sorhadlori 6yranil-
migdir. Baglar altinda yayilan boz-qonur torpaqlarin fiziki-kimyavi xiisusiyyatlorinin
formalasmasina ti¢iincli vo dordiincii dovrlorin kaynazoy yashi qumlarin, gillarin vo
ohongdaslarinin tosiri aragdirilir, torpagoamalogatiron stixurlarin litoloji torkibi todqiq
edilir.

Abseron yarimadasinin geoloji-geomorfoloji qurulusunun arazinin markazinda
formalasan topali-tirali diizonliklorda va sorq hissalords yayilan boz-qonur torpaglarin
miixtalif yarim tiplorinin formalagmasi vo yayilmasi oyranilir.

Abseron yarimadasinda yay1 quraq kegon miilayim isti, yarimsohra iglim tipi
hakimdir vo havanin orta illik temperaturunun, yagntilarinin, buxarlanmanm illik
miqdar1 vo orta illik nisbi riitubatin birgs tasiri naticasinds boz-qonur torpaglarin
miixtalif yarimtiplarinin vo sorq diizonliklorinds yarimsohra bitki ortiiyiiniin boz-qonur
torpaqlarda yayilmasina tosiri aragdirilir.

M.A.Mameooes, H.A.A3uz0ea, 4.A.Hacuposa, X.X.Hazueea, A.M.3yn¢pyzaposa

AHAJIN3 ®U3UKO-XUMHUYECKNX OCOBEHHOCTEM
CEPO-BYPBIX ITIOYB IO IIVIOJOBbBIMHU CAJIAMHA
HA IMOJYOCTPOBE ABIIEPOH

Knrwuesvie cnosa: nousa, cepas, Gypbill, 2yMycC, 3epHUCHIbLL COCMAB, CYXOU
0CmMamox, — OKpyxcarowas —cpeod, HO2NOWEHHbIE OCHOB8AHUs, NAPK, 3eleHble
Hacaxcoenus
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HccnenoBano BiusHHE BOTHO-(DM3MUECKUX M (U3HKO-XMMHUYECKHX CBOMCTB
cepo-OyphIX MOYB Ha Pa3BUTHE IEPEBHEB B CalaX, MOCAKCHHBIX HA IIEHTPAJIBbHBIX U
BOCTOYHBIX PaBHMHAX AMNIIEPOHCKOrO MOIYyOCTpOBa. M3yueHbl I'paHULIBI OPOIIAEMO-
3aCOJICHHBIX, CJIa00pa3BUTHIX, NPUMHUTUBHBIX CEPO-OypHIX IOYB U NPUOPEKHBIX
MeCYaHBIX FOH, PACIPOCTPAHEHHBIX HA TEPPUTOPHH ILUIOJOBBIX camoB. MccimemoBaHo
BIIMSIHUE KaiHO30MCKHX IMECKOB, INIMH W M3BECTHSKOB TPETUYHOTO M YETBEPTHYHOTO
HeproioB Ha (hopMHUpOBaHUE (HU3UKO-XHUMHUYECKUX CBOMCTB Cepo-OypbIX MOYB IO
IUTOJIOBBIMH cagaMu. M3ydaeTcs Takke JUTOJOTMYECKHH COCTaB MOYBOOOPA3YIOIINX
HOPOI.

N3ydeHo ¢opMupoBaHHE U paclpOCTPaHEHUE PA3IMYHBIX IOATHIIOB CEpO-
OypBIX IOYB, paclpoOCTPaHEHHBIX Ha HEPOBHBIX XOJIMHCTHIX PABHHHAX M BOCTOYHBIX
pPaBHUHAX T'€0JI0T0-TeOMOP(OIOTHIECKOTO CTPOCHUS ATIIIEPOHCKOTO MOIYyOCTPOBA.

Ha AmnmepoHckoM monyocTpoBe MpeobiagaeT MSTKUA MOTYMYCTHIHHBIH THIT
KIMMaTa C 3acylUUIMBBIM JieToM. lccienoBaHbl Takue »SIEMEHTHl KiIMMara Kak
cCpemHeMecsYHass M CPEIHEroJoBas TEMIIepaTypa BO3yXa, CpEJHEMECSYHBIC |
CpPEeIHETOIOBBIE OCAJIKH, CPETHEMECIYHAS U CPEAHEroJ0Basi NCIIapseMOCTh, BEJTMIHHA
CPEIHEr0I0BOM OTHOCHTEJILHOM BIaXKHOCTH, BIUSIHUE CPEIHETO0BOr0 K03 purneHra
BI&XHOCTH Ha paclIpOCTpaHEHHE pPA3IMYHBIX MOATUIIOB Mo4B. Ha BOCTOYHBIX
paBHMHAX AIMIEPOHCKOTO IOJYOCTPOBA HW3Y4YEHO BIHMSHHE MOJYITyCTHIHHOTO
PacTUTENIFHOTO TOKPOBa Ha ()OPMUPOBAHHE CEPO-OypBIX IIOYB M PaCIpOCTpaHEHHE
(PYKTOBBIX Ca/I0B.

M.A.Mammadov, N.A.Azizova, Ch.A.Nasirova, X.X.Nagiyeva, A.M.Zulfugarova

ANALYSIS OF PHYSICAL AND CHEMICAL FEATURES
OF GRAY-BROWN SOILS UNDER FRUIT ORCHARDS
ON THE ABSHERON PENINSULA

Keywords: soil, gray, brown, humus, granular composition, dry residue,
environment, absorbed bases, park, green spaces

The influence of water-physical and physicochemical properties of gray-brown
soils on the development of trees in gardens planted on the central and eastern plains of
the Absheron Peninsula was studied. The boundaries of irrigated-saline,
underdeveloped, primitive gray-brown soils and coastal dunes common in the territory
of orchards were investigated.

The influence of Cenozoic sands, clays, and limestones of the Tertiary and
Quaternary periods on the formation of the physicochemical properties of gray-brown
soils under orchards was studied. The lithological composition of soil-forming rocks is
also being studied.

The formation and distribution of various subtypes of gray-brown soils present
on the uneven hilly boundaries and eastern boundaries of the geological and
geomorphological structure of the Absheron Peninsula have been studied.

The Absheron Peninsula is dominated by a mild semi-desert climate with dry summers.
The following climate elements were studied: average monthly and average annual air
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temperature, average monthly and average annual precipitation, average monthly and
average annual evaporation, the value of average annual relative humidity, and the
influence of the average annual humidity coefficient on the distribution of various soil
subtypes.

The influence of semi-desert vegetation cover on the formation of gray-brown
soils and the distribution of orchards was studied on the eastern plains of the Absheron
Peninsula.

“Yasilliglarin miihafizasi haqqinda” qanun AR-s1 qanununun 12.2
maddasinino asason hazirlanmisdir vo meso fondu torpaqlarida vo xiisusi
miihafizo olunan tabist abidalari va obyeklarin otrafinda olan yasilliglar, xiisusi
miilkiyyatdo olan hoyotyant vo bag saholorindoki yasilliglar, habelo kond
tosarriifatr liglin mohsullar1 istehsali tiglin istifado edilon ¢ox illik bitkilordon
ibarot yasilliglar (okinlor istisna olmaqla) olko orazisidoki yasilliglarin
ucotunun, kadastirinin vo monitoringinin aparilma qaydasi ilo tonzimlanir.

Yasilhiglar (parklar, meso-parklar, meso-zolaglart vo meyvo baglar)
ucotunun, kadastirinin vo monitoringin aparilmasi gaydasina asasen Abseron
yarimadasinda yayilan boz-qonur torpaqlarin profilindo  fiziki-kimyavi
doyisikliyin (humus itkisi, soranlagsma, sorakatlosma, batagliqlagsma) proseslarin
qarsisini almagq {i¢iin miibarizs todbirlorinin hazirlanmasi qarsiya qoyulmusdur.

Yasilliglarin ugotu AR ETSN miiasir topoqrafiya, geodeziya alstlorindon,
kosmik vo aerofoto ¢okilis sokillori asasinda yaradilmis foto planlardan vo
miivafiq proqram tolimatindan istifado etmoklo ildo 2 dofo yaz vo payiz
aylarinda vo elmi-praktiki dostoys ehtiyac oldugda elmi miiassisa Vo
toskilatlarin amokdaslari yasilliglarin bioloji, sanitarya-gigiyena vo fitosanitar
vaziyyatini dyranirlar.

Umumi istifado olan yasilliglar (parklar, meso-parklar, baglar, bagcalar,
biilvar orazisindo olan yasilliglar aiddir). Yasilliq orazilornin torpaqglarimin
miinbiitliyini (humusun) itrilmasi, tobii vo antropogen tasir naticasindo miixtalif
doracodo pozulmus bu torpaqlarin iizarinds todqiqat islori 2-3 il middatinds
aparilmalidir.

Yer kiirasinda torpaq vo bitki Ortiiyiiniin deqradasiyast prosesi global
problem kimi qalmaqdadir. Respublikamizin 50 min hektar torpaq sahasi quru
subtropik iqlim qursaginda yerlosir vo Abseron yarimadasinda yayilan boz-
qonur torpaqlar da bu qursaga aiddir. Son 30 ildo Abseron yarimadasinda
antropogen tosir giiclonmis vo boz-qonur torpaglarda deqradasiya prosesi
stirotlonmisdir (M.P.Babayev, E.Qurbanov, V.H.Hasonov (2010) [3, s. 163-
178].

1987-1994 cii illor do Abseron yarimadasinda antropogen taSir
naticasindo badam, piists, zeytun agaclart kiitlovi halda 9-cu mikrorayonda,
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Saray, Z1g vo Hovsan qosoboalor otrafinda salinmis meyvo baglart qirtlmis vo
onlarin yerinds hiindiir mortobsli yasayis binalari, soxsi evlar, sadliq saraylar
Vo restoranlar tikilmigdir.

Abseron yarimadasinda meyvo baglar1 altinda yayilan boz-qonur
torpaqlarin miiasir voziyyatini 6yronmok ticiin AR ETN akad. H.O.Oliyev adina
Cografiya vo Torpagsiinasliq vo Agrokimya institutlarinin fond vo odabiyyat
materiallarinin (1990-2020) vo 2023-cii il analiz materiallarinin miiqayisali
tohlil verilir.

08 Ne-li kasim Xocahason golii ilo Kokokola zavodu arasinda meyva
baginda vo 11 Ne-li kesim A.M.Lomonosov adina MDU Baki fillialinin
otrafinda agiq sahada 2023-cii ildo qoyulmusdur.

09 Ne kosim Saray (osobosido badam baginda vo 14 Ne-li kesim agiq
sahoado 2015 ci il, 12 Ne-kasim 9-cu mikrorayonda Zeytun baginda 2016, vo 13
Ne-li kasim isa agiq sahada (Antropogen tasir naticasinds formalagmisdir ) 2023
qoyulmusdur.

15 Ne-li kosim Zi1g qosobasinin otrafinda Zeytun baginda, 17 Ne-li kasim
Hovsan gosabasinds Zeytun baginda, 19 Ne-li kasim agiq sahodo 2010 cu ilds
qoyulmusdur.

Abseron yarimadasinin  torpaq xorito-sxemi  (migyas 1:100000)
M.E.Salayev, R.O.0liyeva vo C.M.Caforovanin 1986-c1 ildo tortib etdiklori
torpaq Xoritasine asason hazirlanmigdir.

Col todgigati zamami gétiiriilmiis torpaq niimunolori laboratoriya
soraitindo AR ETN akad. H.O.Oliyev adina Cografiya institutunun
“Azorbaycanin torpaq ehtiyatlar1” s6basinds analiz edilmisdir.

Hal-hazirda Abseron yarmadasinda ¢oxillik meyva baglarinin sahosi
(zeytun, badam, piists, albali, vo sair baglar) 4000 hekdardan ¢oxdur vo onlarin
sahosinin geniglondirilmasi osas istigamatlordan biridir.

Abseron yarimadasi qarbdon Qobustan algaq topaliyi vo Qobustan rayonu
ilo hamsorhaddir, simal, sorq vo conubdan Xoazar doanizi ilo ohatslonmisdir,
miitloq hiindiirlityli -27-350 m arasinda doyisir.

N.S.Sirinov  [1965, 11, s.19-53], B.A.Budaqov, A.A.Mikayilov,
X.1.Omorova [1972, 4. s.35-75] Abseron yarmmadasini geoloji-geomorfoloji
cohatdon dord hissays ayirmislar:

- simal-gorb algaq daglhq,

- conub-qarb alg¢aq dagliq;

- topali-tirali simal diizanliklori;

- sorq diizonliklari.

Meyva baglari asasan sorq diizonliklorinds salinmigdir.

Abseron yarimadasinda torpaqomologatiron siixurlar 3-4-cii dovrlarin
gipsli-duzlu ¢6kmo siixurlarindan, qumlardan, gillordon vo shong daslarindan
ibaratdir. Yarimadanin qarb vo morkoazi hissasinds sonmiis vo foaliyyatds olan
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palgiq vulkanlariin piisgiirmo materiallart arazisinin xeyli hissosini tutur. Sorq
diizonlik hissasi iss qgalin qum qatlarindan, baliqqulagh qumlar vo
ohongdaslarindan toskil olunmusdur.

Abseron yarimadasinin iglimi yay1 quraq kegon miilayim-isti, yarimsahra
iglim tipino aiddir, yayin quru-isti, qisin miilayim ke¢moasi ilo saciyyslonir
[O©.D.Eyyubov 1968, 12, s. 145-177].

Havanin orta illik temperaturu 10,0-14,5°C, yanvar aymin orta
temperaturu -1,0-5° C, vo iyul aymnin orta temperaturu 21,5-26,0°C arasinda
doyisir. Miitloq maksimum temperatur 38-42° C-dok yiiksslir, 10° C > olan
temperaturlarin comi 4500-4600°C-dir.

Miimkiin buxarlanmanin illik migdar1 1000-1200 mm-dir vo havanin orta
illik nisbi riituboti 70-80% arasinda doyisir. Il arzinde yagintinin migdar1 130-
350 mm-dir va onun yiiksok miqdar1 payiz-qis fasillorina diisiir, riitubatlonma
omsali (RO) 0,3-0,5-dir.

Orazido giiclii simal vo simal-sorq kiiloklari torpagomologalmo prosesino
xeyli manfi tosir gostarir vo bazan torpagin iist narin qatinin sovrulmasina sobob
olur.

Abseron yarimadasinda qrunt sularinin torpagomoalogoma prosesing tasiri
sorq diizonlik hissasinda geyd olunur va saviyyasi 0,90-5,0 m. arasinda doyisir.
Son illor arazids intensiv suvarma islorinin intensiv aparilmasi noticasinds grunt
suyunun saviyyasi 0,50-0,70 m.-a godar qalxmis vo minerallasma doaracasi 25-
30,0 g/l arasinda toraddiid edir [Israfilov vo b,1978, 8. s, 36-66].

Orazinin bitki Ortiiyii efimerlordon ibarat olmagla (ssason yovsan,
dovotikani, qaragan, gongiz vo sair), donli bitkilor do yayilmigdir. Boz-gonur
torpaglarda suvarma soraitinda zeytun, oncir, liziim, badam, piisto, nar vo sair
subtropik meyva baglar1 becarilir.

C.S.Qalondorov Abseron yarimadasinin torpaq ekoloji soraiti vo torpag
ehtiyatlarinin prognozlasdirilmas: mévzusunda todqiqat aparmisdir (avtopeferat
(1989) [7. s.3-10.].

Abseron yairmadasinda boz-gonur torpaglar morfogenetik
xiisusiyyatlorino gora 5 yarim tips ayrilir (Sokil 1):

-soranli-sorakatli boz-gonur;

- suvarilan- soran boz-gonur;
-zoif inkisaf etmis boz-qonur;
-ibtidai boz-qonur;

-bataqlasmis boz-gonur torpaglar.
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ABSERON YARIMADASININ TORPAQ XORIiTO SXEMi

'Qum 2.

f\}/ Béyﬁ%ga. «(Das Zirsa.

ryY 4
- ol
_a Torpaglar ¢
|:] 1 Soran-sorakatli boz-qonur l:l 5 ibtidai zaif sorakatlasmis qumsal boz qonur
- 2 Suvarilan boz qonur :l 6 Duyunla teparcikli qumlar
l:l 3 Zaif inkisaf etmis boz-qonur |:] 7 Neft tullantilan ila cirklanmis soran va sorakstli boz-qonur
:’ 4 Derindan soran-sorakatli boz-qonur ® Kasimlarin némrasi

Elmi tortibat¢r: C.ii.f.d.,dos. Mommoadov M.O.
Texniki tortibater: Ziilfiigarova A.M.

Sakil 1. Abseron yarimadasinin torpaq xaritosi

Zoif inkisaf etmis boz-qonur torpaglar Abseron yarimadasinin sorg
diizonliklorinda, Xozar donizi sahilindo vo Xocahoson golii otrafinda meyvo
baglar altinda, shongdaslh siixurlar {izorindo amalo golmisdir. Bu torpaglarin
morfogenetik va diagnostik xiisusiyyatlorini tadqiq etmak tigiin Xocahasan golii
ilo “Koka-Kola” zavodu arasinda 08 Ne-li kasim badam, albali, gilas, tut, nar,
tiziim bagi altinda vo 11 Ne-li kasim iss V.M. Lomonosov adina MDU Baki
filial1 otrafinda aciq sahodo qoyulmus kosimlorin analiz materiallarindan
istifado olunmusdur.

Codval 1-don gorliniir ki, XocahaSon goliiniin otrafinda meyvo bagi
altinda yayilmis zoif inkisaf etmis boz-qonur torpaqlarin qranulometrik torkibi
qumsaldir, fiziki gilin miqdart 18-21,9% arasinda doyisir vo onun yiiksok
miqdar1 20,2-21,9% alt gatda toyin olunmusdur. A¢iq sahads isa bu torpaglar
granulometrik torkibi qumsal, yiingiil gillicalidir, fiziki gilin miqdart 19,5-
25,7% arasinda doyisir vo yiikksok miqdar 21,2-25,7% alt gatlarda toyin
olunmusdur (Cadval 2).
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Cadval 1.
Meyva baglar altinda yayilan boz-qonur torpaglarin fiziki-kimyavi torkibi
(100 gr. quru torpaqda)

Qranulometrik

.o | Umumi | Quru pH-su : o
Kosimin Ne- si Dorinlik humus | qaliq CaCo, moah.- | Udulmu asaslar, mg/ekv. torkib, mm, %
sm-lo %-lo lo
%-la | %-lo da

Ca | Mg | Na | Cam | <0,001 | <0,01

1 2 3 4 5 6 7 8 9 10 11 12

K'gf:n)fﬁci‘gfgfﬁ” 0-18 | 11 [013| 81 | 84 |151|35 |51 (237 | 81 | 193
s, | 1842 | 09 010 | 83 | 86 [147|25 |55 (227| 48 | 183
sorqL, MEYVO gl | yo.60 | 0,7 | 0,09 | 102 | 85 |130] 22 | 50 | 202 | 118 | 21,9

(Mal\z’loszrg;"gdo"' 60-80 | 04 |005| 122 | 85 |105] 20 | 40 [165| 02 | 202

K-12.
9-cu mikrorayon, | 0-14 15 0,07 | 63 71 |165| 50 (22,1 |436| 212 | 454
Zeytun bagi, boz- | 14-26 11 005| 98 74 |155(10,0(259|414| 256 | 53,6

qonur. 26-45 | 10 |00 | 172 | 7.6 |180| 9,0 | 276|546 | 282 | 596
(M.O.Mommodov, | 4586 | 05 |011| 213 | 7.7 [160| 7,5 | 239|474 | 241 | 46,9
2016)
K-15.
71 qesabasi, 011 | 16 |045| 52 | 71 |170| 45 | 08 |223| 224 | 482
Zeytun bag, boz- | 1125 | 1,3 |010| 67 | 73 |163|108| 06 | 27,7| 263 | 585
gonur. 25-50 | 09 |013| 92 | 75 |168| 75|06 |259| 278 | 603
(iM.Babayev, | 50-86 | 043 | 041 | 157 | 7,6 |184| 80| 08 | 274 | 221 | 454
2010)
K-17.

Hovsan qosabasi, 0-12 13 0,11 7,6 72 |150( 52 |05 |207| 20,5 | 46,3
Zeytun bagi, boz- | 12-30 1,0 0,15 58 75 (142|193 |05 |181| 222 | 50,2

gonur. 3047 | 080 |020| 92 | 79 |181] 90|06 |27,7| 261 | 57,4
(M. Babayev, | 47-83 | 040 | 024 | 170 | 82 |165| 7,1 | 07 | 243 | 27,8 | 437

2010)

K-Ne 09.
Saray gosabasi, |47 | 15 1017 52 | 75 |145] 48 | 09 |202| 105 | 313
Badam bagi, boz-

17-32 0,9 011 | 89 76 |158| 64 | 06 |228| 113 | 354

gonur. 3252 | 06 |022| 162 | 80 |175] 9,0 | 0,8 | 273| 16,6 | 402

(M.©.Mommodov,
2015)

Meyvo bagi altinda yayillan zoif inkisaf etmis suvarilan boz-qonur
torpaglarin profilindo {imumi humusun miqdar1 0,4-1,1% arasinda doyisir.
Onun yiiksok miqdart 0,9-1,1% humus qatinda vo minimum miqdar iss 0,4-
0,7% alt gatda toyin olunmusdur. A¢iq sahalords yayilan zaif inkisaf etmis boz-
qonur torpaglarin profilinds imumi humusun miqdari 0,3-0,8% arasinda doyisir
Vo yiiksok migdar 0,7-0,8 % humus gatlarda toyin olunmusdur (Cadval 2).

Meyvo baglar altinda yayilan boz-qonur torpaqlarin profilinds CaCOs;
miqdar1 8,0-15,0% arasinda doyisir vo onun yiiksok miqdari 12,0-15,0% alt
qatlara dogru yuyulmasi ilo olagodardir (Cadval 1). Ac¢iq saholords iso bu
torpaglarin profilindo CaCO3; miqdar1 9,5-30,6% arasinda doyisir vo yiiksok
miqdart 30,6% alt qatlarda Qobu yasayis kompleksi otrafinda parklar altinda
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toyin edilmisdir (Cadval 2). Bu da torpagomalogatiron siixurun karbonatli
olmasi ilo slagadardir.

Meyva baglar altinda suvarilan zaif inkisaf etmis boz-qonur torpaqlarin
profilinds golovi torpaq miihiti saciyyavidir vo pH 7,4-8,2 arasinda doyisir
(Cadval 1). Torpagamologatiran siixurlarin karbonatli olmasi agiq sahalords
yayilan boz-qonur torpaqlarin profilinds galovi torpaq miihitini saciyyslondirir
vo pH 7,5-8,5 arasinda doyisir, yiiksok miqdar1 iso 8,4-8,5 alt gatlarda tayin
olunmusdur (Cadval 2).

Cadval 2.
Aciq sahalorda yayilan boz-qonur torpaqlarin fiziki-kimyavi torkibi

Kasimin Ne-si, L Umumi Quru Udulmu asaslar,
yeri vs torpagin Dorinlik, humus, qaliq, CaCo; pH-su ma/ekv.
L sm-lo %-lo mah.-da
tipi %-lo %-lo Ca Mg | Na
K-11.
SNomonosov | 010 | 085 | 028 | 95 75 98 | 22 | 38
" in-strafi 10-20 0,70 0,27 22,7 8,3 6,2 25 | 40
(M. Mammadov, 20-35 0,31 0,55 33,6 8,5 57 15 4,2
2023)
K-14.
Saray goasabasinin, 0-12 0,8 0,27 12,7 1,7 12,5 2,2 7,8
atrafi, 12-26 0,6 0,29 15,2 7,8 10,5 25 | 8.2
(M.5.Mommadov,
2015)
K-13, 9-cu
mikrorayon 0,90 0,12 8,7 7,4 2,8 2,7
Zeytun baginin §(')1030%gé 0,50 0,17 12,5 75 12151’% 5| 23 | 41
otrafi. (M.O. 0,30 0,23 16, 2 1,7 D 2,5 52
Mammadov 2023)
K-19.
. - 0-16 1,20 0,88 t.olm. 8,0 25 | 91
Hovsan @sonit, | 1635 | 096 | 160 i 82 |04 20 | 126
(i.M.Babayev, 35-57 0,68 1,76 8,3 1,7 | 143
2010)

Bu torpaglarin profilindo udulmus osaslarin cominin miqdar1 15,4-19,8
mgq/ekv. arasinda doyisir vo onun yiiksok miqdar1 17,0-19,8 mg/ekv. humus va
illivial qatlarda toyin olunmusdur (Cadval 1). Aciq sahalords bu torpaglarin
profilinds udulmus osaslarin cominin miqdar1 11,2-13,8 mg/ekv. arasinda
doyisir vo yiiksok miqdart 12.7-13,8 mg/ekv. alt gatlada toyin olunmusdur
(Cadval 2).
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Uducu kompleksds Ca kationu 9,0-12,7 mqg/ekv. arasinda dayisir vo onun
yiiksok miqdar1 12,0-12,7 mg/ekv. humus vs illiivial qatlarda toyin olunmusdur.
Mg kationu 2,0-2,5 mgq/ekv. arasinda doyisir, humus vo illiivial qatlarda
miioyyon olunmusdur. Na kationun miqdar1 5,0-5,5 arasinda toraddiid edir vo
yiiksok miqdar 5,0-5,5 mg/ekv. alt gatlarda toyin olunmusdur. Bu da suvarilan
zoif inkisaf etmis boz-qonur torpaqglarin zaif dorocods sorakotlosdiyini gostarir
(codval 1).Agiq sahalords yayilan boz-qonur torpaglarin profilinde Na kationun
miqgdart 5,9-10 mgqg/ekv. arasinda doyisir vo orta doracods sorakotlosdiyini
gostarir (Cadval 2).

Ibtidai boz-qonur torpaglar - zoif inkisaf etmis boz-qonur torpaglarla
yan-yana yayilmis, torpaq profili zoif inkigaf etmis vo bu torpaqlarda illiivial
qat formalagsmamusdir. Torpagomalogolma prosesi ilkin morholodo olub va
geoloji proses tstiinliik togkil edir. Torpagomalagatiran siixurlar asasan qumsal,
baliqqulagli qumlar va bark shangdaslarindan ibaratdir.

Cadval 1-don goriiniir ki, Saray qoasabasinin otrafinda badam bag altinda
yayilan ibtidai boz-qonur torpaglar granulometrik torkibi yiingiil gillicalidir.
Fiziki gilin miqdart 31,3-40,2% arasinda doyisir vo onun yiiksok miqdar1 35,4-
40,2% alt gatlarda toyin olunmusdur. A¢iq sahalar da isa bu torpaglarin humus
qatinda granulometrik torkib qumsaldir vo fiziki gillin miqdar1 12,6-20,1%-dir
(Cadval 2).

Bagalt1 ibtidai boz-qonur torpaqglarin profilinds imumi humusun miqdari
0,6-1,2 arasinda doyisir vo yiiksok miqdar 0.9-1,2% {ist qatda toyin edilmisdir
(Cadval 1). Agiq sahalords yayilan ibtidai boz-qonur torpaglarin iist gatinda
imumi humusun miqdar1 0,4-0,8%-dir vo yiiksok miqdar 0,7-0,8% humus
qatinda toyin olunmusdur (Cadval 2).

Bagalt1 ibtidai boz-qonur torpaqlarda quru galigin miqdart 0,11-0,17%
olmagla, torpag profilindo soranlasma-sorakotlosma qeyd olunmur. Agiq
saholordo yayilan ibtidai boz-qonur torpaqglarda quru qaligin miqdar1 0,27-
0,29%-dir va zoif doracads soranlasmisdir (coadval 2).

Bu torpaglarda CaCOs3 5,2-16,5% arasinda doyisir vo 16,5% alt gatlarda
toyin olunmusdur (Cadval 1). Agiq sahalords isa bu torpaglarin humus gat1 da
karbonatlidir (15-16%).

Bagalt1 torpaqlarin profili zoif galovidir vo pH 7,5-7,6. A¢iq sahoalordo iso
bu torpaglarda golovi torpaq miihiti saciyyavidir-pH 7,7-7, 8 (codval 2).

Ibtidai boz-qonur torpaglarin profilinds udulmus osaslarin comi 19,0-19,8
mag/ekv. vo yiiksok miqdart 19,8 mg/ekv. humus gatinda toyin olunmusdur.
Ac¢iq saholords iso onun miqdar1 10,1-15,2% arasinda doayisir (codval 2). Uducu
kompleksds Ca kationun miqdar1 5,7-9,8 mag/ekv-dir vo onun miqdart torpaq
profili boyu todricon azalir. Magnezium kationunun miqdar1 1,5-2,5 mg/ekv.
arasinda toroddiid edir vo minimum miqdart 1,5 mq/ekv. alt gatlarda tayin
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olunmusdur (Cadval 1). Uducu kompleksdo Na kationunun miqdar1 0,8-0,6
mgq/ekv. arasinda doyisir vo bu torpaqlarda sorakstlosmo miisahido olunmur.

Ibtidai boz-qonur torpaglar Xozor donizi sahilinde Saray-Sumqayit arasi
sahil zolaginda, Baki biilvari, Bayil-Bibiheybat otrafi, 20-ci saho, Sixov-Sahil
gosabasi istigamatinds, hom do Baki biilvari, Ag sohar, Nax¢ivanski Harbi
sohoarciyi-Hovsan qosabasine godar boyiik bir arazilords yayilmisdir.

Bu torpaglar yiingiil gillicali granulometrik torkib vo zoif golovi torpaq
mihitinin olmasma baxmayaraq, onlarda adi sam, eldar sami, kiiknar,
homisoyasil sorv, Avropa zeytunu, sorq ¢inari, ag akasiya, yapon saforasi v sair
agac cinslori normal inkisaf edir.

Zeytun baglan altinda yayillan boz-qonur torpaglar. Abseron
yarimadasinda zeytun baglarmin sahasinin genislondirilmasi ti¢iin boz-gonur
torpaqglarin morfogenetik xisusiyyatlorini vo onlarin deqradasiyaya ugrama
doracasini miioyyan etmoak ti¢iin 9-cu mikrorayon, Zig vo Hovsan gasabalarinda
zeytun baglarinda vo 9-cu mikrorayon vo Hovsan qoasabasi otrafinda agiq
sahalords torpaq kasimlori qgoyulmusdur.

Abseron yarimadasinda Zig vo Mastaga qoSobalori otrafinda sonaye
ohomiyyatli ilk zeytun baglarinin salinmasina 1951-53-cii illordon baglanmisdir
vo onun sahasi 170 hektara ¢atdirilmigdir. F.Quliyevin [6, s.25-38]
molumatlarina goro, 1985-88-ci illordo Abseron yarmadasinda zeytun baglarinin
sahasi 2600 hektar olmusdur vo onun 1038 hektari bar veran baglar olmusdur.

1987-1994-cii illordo kond tosorriifatinin digor sahalori Kimi, zeytun
baglarinda da aqrotexniki qullugun zsiflomasi vo baximsizliq ucbatindan
baglarin ¢ox hissasi mohv edilmisdir. Bundan basqa, zeytun baglar1 sovxozlarin
rohbarliyi torofindon ayri-ayri soxslora satilmis vo kiitlovi sokildo qirilaraq,
yerindo hiindiir mortobsli binalar, sadliq saraylari, restoranlar vo soxsi evlor
tikilmisdir.

Abseron yarimadasiin markazinds tipik boz-qonur, sorginds zoif inkisaf
etmis vo ibtidai boz-qonur torpaqglar genis orazilords yayilmis vo bu torpaglar
altinda salinmis ¢oxillik quru subtropik meyvo baglarmin sahasi 4000
hekdardan ¢oxdur. Goalocokds boz-qonur torpaqglarda badam, piisto Vo zeytun
baglarinin sahasinin genislondirilmasi ii¢iin alverisli torpag-iglim soraiti vardir.

Codval 1-don goriiniir ki, Zeytun baglari altinda yayilan boz-gonur
torpaqlar1 qarnulometrik torkibino gora gillicalidir. Bu torpaglarin profilinds
fiziki gilin miqdar1 43,7-59,6% olmaqla, maksimum miqdar1 (57,4-59,6%)
illivial qatlarda toyin olunmusdur. Zi1g qoSobasi otrafinda vo 9-cu
mikrorayonda zeytun baglar1 altinda boz-qonur torpaglarin humus vo alt
qatlarinda skletlik miisahido olunur, fiziki gilin miqdar1 iso 43,2-53,7%
arasinda doyisir (cadval 1).

Codval 2-don goriiniir ki, 9-cu mikr.-da agiq sahado bu torpaglar
granulometrik torkibi orta gillicalidir (38,3-47,2) vo Hovsan gosobasi otrafinda
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aciq sahoalords yayilan boz-qonur torpaqlarin profili isa gillidir. Fiziki gilin
miqdar1 61,0-68,0% arasinda doyisir vo yliksok miqdari 65,0-68,0% illiivial-alt
gatlarda toyin olunmusdur.

Codval 1-don aydin olur ki, zeytun baglar1 altinda yayilan boz-gonur
torpaqlarin profilinde imumi humusun miqdart 0,4-1,6% arasinda toroddid
edir, onun yiiksok miqdar1 1,3-1,6% humus qatinda toyin olunmus vo onun
komiyyati torpaq profili boyu tedricon azalir. 9-cu mikrarayon va Zig zeytun
baglarinda todricon azalma daha aydin miisahids olunur vo bu da baglarin uzun
miiddat orzinds suvarilmast ilo slagodardir.

Hovsan zeytun baglart son illordo salindigi ii¢iin onlarin profilindo
imumi humusun miqdart 0,3-1,3% arasinda doyisir vo onun yiliksok miqdari
1,0-1,3% humus qatinda toyin olunmusdur (Cadval 1). A¢iq sahalords yayilan
boz-qonur torpaqlarin profilinde imumi humusun miqdari 0,3-1,2 % arasinda
doyisir vo yiiksok miqdart 0,9-1,2 % humus gatinda toyin edilmisdir , yoni
humus itkisi 0,1 %-dir (Codval 2).

Codvai 1-don goriiniir ki, Hovsan zeytun baglar1 altinda yayilan boz-
qonur torpaqlarin profilindo quru galigin miqdart 0,07-0,0,24% arasinda
dayisir vo onun yliksok migdari 0,20-0,24 % alt gatlarda toyin olunmusdur. Bu
da vaxtils baglarda suvarmanin intensiv aparilmasi ils alagadardir. Lakin, 9-cu
mikrorayon vo Zig zeytun baglari altinda torpaq profilindo quru qaligin
miqdart 0,05-0,13 % arasinda doyisir ki, bu da baglarda suvarmanin uzun
miiddat intensiv aparilmasi ilo olagedardir. 9-cu mikrorayonda agiq sahado
soranlasma miisahido olunmur. HOvsan qosabasi otrafnda agiq sahalords
yayilan boz-qonur torpaqlarda quru qaligin miqdart 0,88-1,88% arasinda
doyisir (Cadval 2). Bu da agiq sahalorinds yayilan torpaqlarin soran oldugunu
gostarir.

Zoif daracads soran (quru qaliq 0,23-0,25%) vo zoif sorakatli (udulmus
natrium kationunun miqdart 5,0-9,3 mg/ekv.) boz-gonur torpaglarda zeytun
agaclar1 normal inkisaf edir va yaxs1 mohsul verir.

Codval 1-don goriiniir ki, zeytun baglari altinda olan boz-qonur torpaqlarin
humus qatinda zoif golovidir, pH kemiyyati 7,1-7,2-arasinda dayisir, Illiivial vo
alt gatlarda isa galavidir, pH komiyyati 7,6-7,7-arasinda doyisir.

Belalikla, zeytun agaclar1 zaif golovi vo orta goalovi torpaq miihiti do (pH
7,2-7,5) normal inkisaf edir, agiq saholords bu torpaglar golovidir pH 8,0-8,5-dir
meyva agaclari zoif inkisaf edir (Cadval 2).

Boz-qonur torpaqlarin profilinds udulmus osaslarin comi 20,3-27,6
mgq/ekv. arasinda doyisir (Codval 1) vo minimum miqdar 20,3-22,3 mg/ekv.
humus qatinda miioyyon edilmisdir. Udulmus osaslarin maksimum miqdari
25,9-27,7 mgq/ekv. illiivial qatlarinda toyin  olunmusdur. Bu da
torpagomalogatiran siixurun karbonatli olmasi ilo slagadardir.

164



ABSERON YARIMADASINDA MEYVO BAGLARI ALTINDA YAYILAN ...

Hovsan kondi otrafinda aciq sahoalordo yayilan boz-qonur torpaglarin
profilinds udulmus osaslarin miqdar1 23,0-28,3 mq/ekv. arasinda doyisir. Bu da
orazido yayillan boz-qonur torpaqlarin  duzlu-gilli siixurlar {izorinds
amolagalmasi ils alagadardir (Cadval 2).

Zeytun baglan altinda uducu kompleksdo Ca kationu iistiinliik togkil edir,
15,5-18,1 mg/ekv arasinda doyisir. Onun minimum miqdar1 14,2-15,1 mg/ekv.
humus qatinda Hovsan qasabasi otrafinda toyin olunmusdur. Biitiin hallarda Ca
yiiksok migdar1 8,0-18,1 mgq/ekv. illiivial gatda miioyan olunmusdur (Cadval 1).
Bu da torpagemaloagatiran siixurlarin karbonatli olmasi vo baglarda suvarmanin
intensiv aparilmasi naticasinds yuyulmasi ilo olagedardir. A¢iq sahalordo
yayilan boz-qonur torpaqlarin profilinds Ca kationun miqdar1 10,4-13,3 mqg/ekv.
arasinda doyisir vo onun yiiksok miqdar1 13,3 mg/ekv. alt gatda tayin
olunmusdur, bu da ana siixurun karbonatli olmasi ilo alogodardir (Cadval 2).

Uducu kompleksds Mg kationunun miqdar1 7.2-10.8 mgq/ekv. arasinda
doyisir vo onun maksimum miqdar1 10,0-10,8 mg/ekv. humus vo alt gatlarda
toyin olunmusdur. Agiq sahoalordo Mg kationun miqdar1 1,6-2,5 mg/ekv.
arasinda doyigir (Cadval 2). Baglar altinda onun miqdarinin ¢ox olmasi
kiibralorin verilmasi ilo slagoadardir.

Cadval 1-don aydin olur ki, 9-cu mikrorayon va Z1g zeytun baglari altinda
yayilan boz-qonur torpaglarin profilindo Na kationunun miqdari 0,8-4,3 mg/ekv.
arasinda geyri-barabar paylanir. Hovsan zeytun baglari altinda onun miqdari
0,3-0,7 mg/ekv.-dir vo yiikksok miqgdar1 0,6-0,7 mg/ekv. alt gatlarda toyin
olunmusdur. Zeytun baglart altinda yayilan torpaqlarin profilindo sorakotlogsmo
miisahido olunmur.

Aciq saholordo Hovsan qasabasi otrafinda yayilan boz-qonur torpaglarin
profilindo (Cadval 2) Na kationunun miqdar1 9,1-14,3 mgq/ekv. arasinda dayisir,
bu da okin altinda olmayan sahalordo bu torpaglar orta doracads sorakatli
oldugunu gostorir. 9-cu mikrorayonda agiq saholordo sorakotlosmo geyd
olunmur (Cadval 2).

Apardigimiz tadgiqgatlar naticasinde Abseronun boz-qonur torpaglarinda 1
hektar zeytun bagmnin salinmast va 7 illik qullugla birlikde 8500 manat pul
vasaitinin xarclondiyi miioyyon edilmisdir [5]. Hesablamalar gostorir ki, zeytun
baglari bara diisdiikdon 5 il sonra goyulan xarclor tam 6doanilir.

Zeytun agaclarn quraqliga davamli oldugu ii¢lin iqlimi quru kegon
Abseron soraitindo torpagmn st vo alt gatlarinda giiclii kok sistemi amolo
gotirarak yaxsi bitir vo normal mahsul verirlor. Saotho yaxin olan koklor gecs
havada olan riitubatdon vo sehdan istifads edir. F.Quliyev [6] zeytun sortlarnin
quragliga davamliginin eyni olmadigint miiayyon etmisdir. O, xirda meyvali
sortlarin quraqhiga daha davamli oldugunu gostormisdir. Misllifo géra zeytun
baglarinda suvarilma aparilan orazilordo mohsuldarliq 1 hektarda 200-240 kq
oldugu halda, suvarilmayan sahalords 100-120 kq toskil etmisdir.
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Noticalor

1. Abseron yarimadasinda baglar altinda yayilan zoif inkisaf etmis vo
ibtidai boz-qonur torpaglar gqranulometrik torkibi qumsal, yiingiil gillicalidir, vo
humus gatinda imumi humusun miqdar1 0,1-0,2% coxalmais, torpaq profilinds
soranlagma va sorakotlogsma (¢okok saholar istisna olmagla) miisahids olunmur.

2. Bayil, Badamdar, Lokbatan, Qobu, Xocahason va Sulutops goasabalori
otrafinda meyilliyi 20-25° ¢ox olan dasli-skletli ibtidai boz-qonur torpaglarda
plisto Vo badam baglarimin salinmasi maslohatdir.

3. Bayil, Badamdar qoasabalori otrafinda vo Sohidlor xiyabani arazisinda
yasillasdirmada dorin kok sistemino malik olan piisto, badam, sam vo Sorv
agaclarinin birgs okilmasi yamaglarin mohkalondirilmasinds daha faydalidir.

4. Zeytun baglar1 altinda yayilan boz-qonur torpaglar granulometrik
torkibino goro gillicalidir. Zeytun agaclar1 torpaq miinbitliyine az talobkar
oldugu ti¢lin qumsal, gillicali, dasli, karbonatli, zaif doracads soran vo sorakatli
torpaqlarda normal inkisaf edir vo yaxsi moahsul verir.

5. Bagalti boz-qonur torpaqlarda {imumi humusun miqdar1 0,2-0,3%
coxalmis va qrunt sularinin torpaq sathina yaxin olan ¢okok sahalords meyva
agaclarinda qurumasi miisahids olunur.

6. Yaz aylarinin sonunda (may-iyun) vo yay aylarinda zeytun baglari
altinda riitubat ¢atismamazligi miioyyan olunmusdur. Baglardan normal mahsul
oldo etmok {iglin orazido suvarilma aparilmali vo quraqliga ¢ox davamli xirda
meyvali yerli sortlardan istifado etmok lazimdir. Baglarda normal suvarilma
aparildigda Zeytun agaglart 100 il miiddoatindo mohsul verma xiisusiyyatina
malikdir.

7. Zirs, Giirgan vo Pirallah1 gasabalori otrafinda 10 min hekdar sahado
zeytun baglarinin sahasini genislondirmasi {igiin alverisli torpaq sahalori vardir.
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TOBIi VO ANTROPOGEN DEQRADASIYANIN TEMPERATUR
REJIMINO TOSIRININ MOSAFODON ZONDLAMA
VASITOSILO KOMPLEKS QiYMOTLONDIRILMOSI
(SUMQAYIT SOHORI TIMSALINDA)

DOI: 10.30546/2520-2049.72.2.2024.231

Acar sozlar: ND VI, LST, UHIL trend, transekt, korrelyasiya

Sohar ekosistemlarinin potensial vo goalocok genislonma istigamatini miioyyan
etmok {igiin dayisikliyin xarakteri, miqyasi vo inkisaf xattini agkar etmok ¢ox vacibdir.
Mogalodo mosafodon zondlama vo GIS vasitosilo sohorin temperatur rejiminds bas
veran doayisikliklarin monitoringi aparilmis va naticalor miigayiso edilmisdir. Miiayyan
edilmigdir ki, sohor miihitindo tempeaturun formalasmasi bir ¢ox parametrlarin
qarsiligh tasirina asaslanir. Bela Ki, tobii vo antropogen tasirlora garsi temperaturun
doyismoasi miixtalif illor (2014-2023) iizro miigayiso edilmigdir. Bununla yanasi,
todgigat orazisi daxilinda peyk sokillorindon istifado edorok (LANDSAT 8 OLI/TIRS
C2 L1) mosafodon zondlama vasitesilo miixtolif parametrlor (NDVI, LST, UHI)
xoritolosdirilmisdir. Normallagdirilmis bitki vegetasiya indeksi (NDVI) vo torpaq
sothinin temperaturu (LST) arasindaki olagoays asasan “soherin istilik adalari” (UHI)
miioyyanlogdirilmis, temperaturun transektlor tizra doyisma tendensiyasi verilmisdir.

P.A.I'yceiinos

KOMILIEKCHASI OLIEHKA BO3JIEMCTBUS IIPUPOJHOM U
AHTPOIIOTEHHOM JIETPAJIAIIAA HA TEMIIEPATYPHBIN
PEXXKUM ITYTEM JMCTAHUOUOHHOI'O 30HINPOBAHUSA
(HA ITIPUMEPE I'OPOJA CYMI'AUT)

Knroueewte crosa: NDVI, LST, UHI, MpeHO, MPancekm, Koppersiyust

UTtoOBI oOmpenenuTh TMOTEHIMAT M HaIpaBJICHWE OyAyIIero paciiupeHus
TOPOJICKAX DKOCHCTEM, KpailHe Ba)KHO ONpEACIUTh MPHPOLY, MacmTadbl U
TPAaEeKTOPUIO0 U3MEHEHUI. B cTaThe NPUBOAATCS CPABHUTEIIBHBIN aHAIU3 PE3yJbTaTOB
MOHUTOPUHIA W3MEHEHUH TEMIIEPAaTypHOTO peXuUMa Tropoja, MPOBEACHHOIO C
MTOMOIIBIO AUCTAaHITMOHHOTO 30HupoBanus U ' UC. Onpeneneno, uto GpopmMupoBanue
TeMIIEpaTypbl B TOPOJCKOM Cpele OCHOBAaHO Ha B3aUMOACUCTBUM MHOTHX
napameTpoB. Takum 00pa3oM, CpaBHHBAJINCh W3MEHEHHUS TeMIlepaTtypbl Ha QoHe
€CTECTBCHHOTO W aHTPOIOTEHHOTO BO3JEHCTBUS 3a pasHble romel (2014-2023 1r.).
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Kpome Toro, pasmmunele mapamerpel (NDVI, LST, UHI) 6pumm kaprupoBaHsl
MOCPE/ICTBOM JHMCTAHIIMOHHOTO 30HIMPOBAHMSA HA TEPPUTOPHU HCCICIOBAHHSA C
HICIOJIB30BAHUEM CITYTHUKOBBIX n300paxkenuii (LANDSAT 8 OLI/TIRS C2 L1). Ha
OCHOBE CBS3M HOPMHPOBaHHOTO WHAeKca Bererauuu pactennid (NDVI) u
temrieparypsl oBepxHoctd moussl (LST) onpenenensr “2copodckue ocmposa menna”
(UHI) u npusenen Tpen M3MeHeHHs TEMIIEPATypPhl 10 TPAHCEKTaM.

R.A.Huseynov

EXTENSIVE EVALUATION OF TEMPERATURE VARIATIONS
IN RESPONSE TO NATURAL AND ANTHROPOGENIC
DEGRADATION USING REMOTE SENSING TECHNIQUES
(CASE STUDY OF SUMGAIT CITY)

Keywords: NDVI, LST, UHI, trend, transect, correlation

To understand the possible growth and direction of urban ecosystems in the
future, it's important to identify the type, scale, and pattern of changes. The paper
provides comparative data on how the city's temperature regime has altered, using
remote sensing and GIS tools. It was found that urban temperature formation is
influenced by a variety of factors. Comparisons of temperature variations were made
considering both natural and human-induced factors over different years (2014-2023).
Additionally, several parameters (NDVI, LST, UHI) were plotted using satellite
imagery (LANDSAT 8 OLI/TIRS C2 L1) over the area under study. The study
outlined the connection between the normalized difference vegetation index (NDVI)
and the land surface temperature (LST), identified “urban heat islands” (UHI), and
depicted the temperature change trends along various transects.

Giris

Son illords shalinin artim dinamikasi1 sohar ekosistemloring ciddi sokildo
ziyan vurmusdur. Belo ki, monzil fondunun iimumi sahosinin artmasi vo bu
artimin tobii landsaft komplekslori hesabina kompensasiya edilmasi naticasinds
soharlords bitki ekosistemlarinin sahasi kaskin azalmisdir. Bu azalma fonunda
soharlarin temperatur rejiminds ciddi doyisiklik bas vermisdir. Bununla yanasi,
antropogen tasirin intensivliyinin tabii barpa prosesinin siiratini dofalorlo
tistalomasi problemin halli istigamatinds ¢atinliklor yaratmigdir. Bu istigamatdo
miixtalif elmi-tadqiqat islori aparilmisdir [5, s. 333-346; 6, s. 37-51; 7, s. 3961-
3971; 8, 5.1-15; 9, s. 577-595].

Tadgigat obyekti vo metodu
Tadgigat Sumgayit soharinin ohalinin vo infrastrukturlarin comlosdiyi
niivo  hissasini  (4996,25 ha) ohato edir. Orazinin tosviri torpagdan
istifada/torpaq ortiiyti (LU/LC) xarita-sxemi asasinda verilmisdir (Sokil 1).
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Sakil 1. Tadgigat orazisi

Orazi doniz saviyyasindon -19,6-37,9 m miitlaq hiindiirliklor arasi
yerlogir. Struktur-geomorfoloji baximdan conub vao morkoz hisso az meyilli,
yasti terraslasmis abrazion-akkumulyativ diizonlikdon, simal hisso iso eol relyef
formalarinin Gstiinliik toskil etdiyi sahil diizonliyindon ibarstdir [4, 5.164-167].
Osason IV dovriin ¢okiintiilori tistlinliik togkil edir.

Orazi quragq iqlimo malik olub, istilik dalgalariin middati vo
tokrarlanmasi baximindan miisbot tendensiya miisahids edilir [2, 5.69-72]. Orta
illik yagmtilarin miqdar1 265,21-273,56 mm, orta illik temperatur 15,2°C,
kiiloyin orta illik siirati 4,53 m/san-dir. iqlim molumatlar1 2014-2023-cii illorin
orta statistik molumatlarini ohato edir (Sokil 2).
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Sakil 2. Iglimin gostaricilari

Todgigat arazisinds 2014-cii il nisbaton 2023-cii ildo shalinin artim
dinamikas1 diqqati calb edir (Sakil 3). Masalon, ohalinin say1 22,47 % (78 min
nafar), ohalinin sixlig1 har 1 km?-5 825 nofor artmisdir.

170



TOBII VO ANTROPOGEN DEQRADASIYANIN TEMPERATUR ...

Xotti vaxmlasma Eksponensial vaxmlasma
v = 19846x + 326740 v = 328310e0.052%
500000 R2=107163 R*=10,7157
450000 R
400000 S
350000 B
300000
250000
200000
150000
100000
50000
0
2014 2018 2019 2020 2021 2023
——0Ohalinin sayy, min nofor —— Xotti vo eksponensial vaxmlasma

Sakil 3. Ohalinin artimi (2014-2023)

Soharin istilik adalarinin (UHI) formalasmasi normallasdirilmis bitki
vegetasiya indeki (NDVI) vo torpaq sothinin temperaturu (LST) arasindaki
olagoys asason miiayyanlogdirilir. Secilmis orazi daxilinds har birinin uzunlugu
5,17 km olan iki transekt (yeriistii miigahidalorin aparilmasi {iglin todgigat
orazisi daxilino ¢okilmis diiz xott) izro sadalanan parametrlorin
transformasiyasi todqiq edilmisdir:

I transekt: baslangic noqtonin  koordinatlari:  49°35'16,381"E;
40°37'14,093"N; son ndqtonin koordinatlari: 49°35'10,938"E 40°3426,721"N.

Il transekt: baslangic ndéqtonin  koordinatlari:  49°42'23,656"E
40°31'47,514"N; son ndqtonin koordinatlari: 49°40'13,024"E 40°33'58,145"N

Todgigat orazisinin miixtalif parametrlorinds bas veron doyisikliklor
peyk sensor molumatlarindan (Landsat 8 - OLI/TIRS C2 L1) istifado edilmaklo,
2014-2023-cii illor iizra (iyul ayi) ti¢iin tohlil edilmis, orta statistik gostaricilor
osasinda xoritolor hazirlanmigdir. Tasvirin markazi ndqtasinin koordinatlar::
40°19'58.58"N; 48°45'34.09"E.

Tohlil vo miizakiralor

Sumgqayit sahari Abseron yarimadasinin simal-goarbinds, Xazar danizinin
sahilindo yerlogir. Ohalisinin sayma goro respublikanin ikinci sohoridir
(01.01,2023; 426 min nafar).

Bitki Ortiiyiiniin monitoringi mosafodon zondlama vasitasilo miintozom
olaraq aparilir. Orazinin bitki Ortiiyli torpaqdan istifado xiisusiyyatlorine goérs
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giymatlondirilmisdir (Sakil 4). Miiayyan edilmisdir ki, temperaturu tanzimloyan
tobii landsaftlarin sahosi azalmis, oksino antropogen landsaftlarin sahasi
artmigdir. Sohor orazisinds optimal yasilliglarin 90 %-i Eldar sami (Pinus
Eldarica Medw.), hamisoyasil sorv (C.sempervirens L.), gisman zeytun (Olea
L.), govag (Populus L.), sorq ¢inar1 (Platan orientalis L.) vo s. agaclardan
ibaratdir. Bununla yanasi, Lonkoran akasiyasi (Albizia julibrissin.) {igtikanl
seytanagaci (Gleditschia triacanthos), yapon garmasovu (E. Japonica Thunb.),
sorq tuyasi (Thuja orientalis L.), Qafqaz cokasi (Tilia caucasica Steven.) va s.
agaclardan da yasillasdirmada dekorativ xiisusiyyatlorino gora istifads
edilmisdir [1, s.357-362].
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Saokil 4. Tadqiqat arazisinin Normallasdirilmus bitki vegetasiya
indeksi (NDVI) xarita-sxemi

I transekt tizro 2014-cii ildo NDVI 0,074-0,115, 2023-cii ildo 0,098-
0,106, 11 transekt iizro 2014-cii ildo NDVI 0,118-0,119, 2023-cii ilde 0,117-
0,138 intervalinda qiymat alir. Normallasdirilmis bitki vegetasiya indeksi ilo yer
Sathinin temperaturu arasindaki korrelyasiya 2014-ci ildo 0,171-0,074, 2023-cii
ildo 0,074-0,203 intervalinda tendensiyan1 gostorir. Korrelyasiya har iki ildo
monfi giymot almisdir.

Torpaq sothinin temperaturu (LST) hom peyk sensor molumatlarinin
emal;, hom do NDVIi-nin maksiumum va minimum giymatlorindon istifado
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edilmaklo verilmigdir (Sakil 5). | transekt {izro 2014-cii ildo torpag sathinin
temperaturu 29,238-31,064 °C, 2023-cii ilds 32,188-34,923 °C, II transekt {izro
2014 ci ilde 26,501-28,484 °C, 2023-cii ilda 31,433-30,615 °C intervalinda
giymat alir. Torpaq sathinin temperaturu ilo normallasdirilmis bitki vegetasiya
indeksi arasindaki korrelyasiya 2014-ci ildo 26,623-29,939 °C, 2023-cii ildo
33,597-30,142 °C intervalinda tendensiyan1 gostarir. Korrelyasiya 2014-cii ildo
miisbat, 2023-cii ildo monfi giymot almisdir.
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S$akil 5. Torpaq sathinin temperaturu, °C

Saharin ekodiagnostik aspektdon Gyranilmasi soharin davamli inkisafi,
ohalinin hoayat keyfiyyatinin yaxsilasdirilmasi, sohorsalmanin golocok inkisaf
istigamatlori tizra planlagsdirmanin hoyata kegirilmasidir [3, s.6-11].

Todgigat orazisinds ohalinin artim dinamikasi, infrastrukturlarin
comlosmasi temperatur rejimino shamiyyatli doracods tosir etmisdir. Belo ki,
urbokomplekslor tabii komplekslora nisbaton istiliyi daha ¢ox udur vo yayir.
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Bunun naticasinda gohar daxilindo temperaturu otraf orazilordon yiiksok olan
sohorin istilik adalar1 (UHI) formalasir [11, s.119-132]. Sohords
infrastrukturlarin  memarlig-planlagdirma  holli noqteyi-nozordon  diizgiin
yerlosdirilmomasi naticasindo tobii ekosistemlarin  tonzimlayici funksiyasi
pozulmusdur. Torpaq sathinin temperaturu 2014-cii ilo nisbaton 2023-cii ildo
3,86 °C artmusdir. Bu, orazido hom regional iglim dayiskonliyi, hom do
antropogen tasirin intenvliyi ilo baghdir.

Mosafo {izro parametrlorin doyismo tendensiyasi orazinin istifads
xisusiyyatlorindan, tobii vo antropogen deqradasiyanin intensivliyindon va .
parametlordon asilidir. Tendensiya 2014-cii ildo miisbat, 2023-cii ildo negativ
istigamatda getmisdir (Sakil 6, 7).

Parametrlorin transformasiyasindan goriindityti kimi, tadgigat arazisinds
bitki Ortliylintin six oldugu orazilords temperatur asagi, oksine, bitki Ortiiylintin
seyrok oldugu orazilords temperatur yiiksokdir. Bununla yanasi, bitki ortityliniin
formalagmasi ti¢iin optimal temperatur miioyyoan edilmis, bu kontekstdo Xatti
reqressiyanin sopalonma grafiki tortib edilmisdir (Sokil 8).
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Sokil 6. I transekt tizra parametrlorin transformasiyasi
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$okil 8. Torpaq sathinin temperaturu (LST) va Normallasdirilmig bitki vegetasiya
indeksi (NDVI) arasinda xatti reqressiyanin sapalonma qrafiki (2014-2023)
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Notica

Sohor orazisindo temperaturun nozarst altinda saxlanilmasi soharin
istilik adalarmin yaranmasi vo arealinin genislonmasinds mithiim shomiyyato
malikdir. Bu kontekstdo infrastrukturlardan yayilan istilik, noqliyyat
sobokasinin enerji istehlaki, miixtalif ortiiklorin istilikkegirmo Vo yayma
xtisusiyyatlori problemin ostrafli sarhinds yardimgi ola bilor. Homginin, yiiksok
urbanizasiyalagmis sohar orazilorinds yasilliq saholorin genislondirilmasi,
mikroiglims uygun bitkilorin okilmasi temperaturun sabit saxlanilmasinda
mithiim shamiyyato malikdir. Xatti reqressiyanin sapalonma grafikina asason
orazido bitki Ortiiyliniin 2014-cii ilo nisboton 2023-cii ildo daha yiiksok
temperatur intervalinda (30,14-35,62°C) formalasdigi miioyyon edilmisdir.
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