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Ob OTHOM KJIACCE BEKTOPHO3HAYHBIX (I)YHKI_[I/Iﬁ
C JOMUHUPYIOIEN CMEIHAHHOMU IMTPOU3BOJIHOU

Knwouesvie cnoea. BexmopHosnaunvie QyHKyuu, cmeuianHvle npou3eooHvle,
meopemvl, RPOCMPAHCMEa, KIACC QYHKYULL, MOOYIb 2IAOKOCU

B aroii  pabotre ompeneneHO  MPOCTPAHCTBO  BEKTOp-PyHKIMH ¢
JOMUHUPYIOLIEH CMEIIaHHON NpOou3BOAHOM. IIpoCTpaHCTBO B OTIMYHMU OT U3BECTHBIX
MIPOCTPAHCTB, MOIYJb IVIAAKOCTH PA3IN4YacT B 3aBUCHMOCTH OT MHOXHTENS KJIacChl
GyHKUME  oTAMYarolIuecs JIOTapuPMUUECKUMHA MHOXKHUTEsIMHA.  JlokazaHo, 4YTO
(YHKIMU U3 paccMaTpUBaeMOTO MPOCTPAHCTBA MOTYT OBITh HpEACTaBICHBI B BHIE
pSANOB,  YIOBJIETBOPSIOIIMX  ONPEACTCHHBIM  yCJIOBUSIM,  COCTOSIIIUX W3

. ki o
BEKTOPHO3HAYHBIX HENBIX (YHKIMH CTeneHd 2’ OTHOCHTENHHO MEPEMEHHON X j- B

JI0Ka3aTeIbCTBE COOTBETCTBYIOIIEH OOpaTHOW TeopeMe OINpPEeAeNsieTCs CTPYKTYypHOE
CBOICTBO paccMaTpHBaeMOro POCTPAHCTBA.

M.S.Cabrayilov, S.Z. Xaliqova

VEKTORQIYMOTLI FUNKSIYALARIN QARISIQ TOROMOLORININ
HOLLEDICi ROL OYNADIGI BiR SINFi HAQQINDA

Acgar sézlar: Vektorqiymoatli funksiyalar, qarisiqg téramolor, teoremlar, fazalar,
funksiyalar sinfi, hamarlhq modulu

Isdo qarisiq toromalorin halledici rol oynadig: bir vektorqiymotli funksiyalar
fozas1 toyin edilir. Foza uygun molum fozalardan forqli olaraq hamarliq modulu
logarifmik vurugla farglonon funksiyalar siniflorini vurugdan asili olaraq farglondirs

bilir. Isbat edilmisdir ki, baxilan fozadan olan funksiyalari X i —dayiganina nozaran

2" dorocoli vektorgiymatli tam funksiyalardan ibarst miioyyon sortlori 6doyan sira
soklinda gostormok olar. Uygun tors teoremds isbat edilorok baxilan fozanin struktur
Xassasi miiayyon edilmisdir.



M.C. Iocabpaunos, C.3 Xanvieosa

M.S.Jabrayilov, S.Z.Khaligova

ON A CLASS OF VECTOR-VALUED FUNCTIONS C
OF THE DOMINANT MIXED DERIVATIVE

Keywords: Vector-valued functions, mixed derivatives, theorems, spaces, class
of functions, modulus of smoothness

In this paper, a space of vector functions with a dominant mixed derivative is
defined. The space differs from the known spaces, the smoothness module differs
depending on the multiplier class of functions with logarithmic multipliers. It is proved
that functions from the space under consideration can be represented as series
satisfying certain conditions, consisting of vector-valued entire functions of degree

25 with respect to the variable X; . In the proof of the corresponding inverse theorem,
a structural property of the space under consideration is defined.

Xopolo U3BECTHO KiIacchl (YHKUUH C JOMUHHUPYIOLIEH CMelaHHON
IIPOU3BOJHOM MOJYJb TIVIAJKOCTH, KOTOPBIE YAOBJIETBOPSIOT OIPEIEICHHBIM
ycaoBusaM. OJIHAKO 3TH KJIACChl HE pa3MyaroT MeXJIy CoO0OW Te KIacchl
(GYHKIHUH y KOTOPBIX MOAYIH TJAJAKOCTH OTJIMYAIOTCS C JIOTapu(PMUYECKIMU
MHOXUTeIsIMU. B pabore paccmarpuBaioTcs KJIAcChl BEKTOPHO3HAYHBIX
(GyHKIUH C TOMUHUPYIOIIEH CMEIIaHHOW MPOU3BOJHON, KOTOPBIE OTINYAIOTCS
Ipyr OT Jpyra B cllydae KOrJa MOXYJb TJIaJAKOCTH HMEET pas3Hble
J0rapu(PMUUECKUE MHOKUTENH.

IIycte  R" —n-mepHOe €BKIMIOBO IPOCTPAHCTBO, E —6aHOX0BO
MPOCTPAHCTBO, € —TMOJMHOXECTBO  MHOXKECTBA  HATYPAIbHBIX  YHCEIN
e,=@@...,n), @, =(...1)—n-MepHbIii  eOUHWYHBIA  BekTOop.  Bekrop

r=(r,..n); =0, r,=r+a;, 0<a;<l. Honoxum ré=(rf,..r7), rme

rj, ecu jee
! 0, eciu jee, —e.

Ecniu  e= @-nycroe MHOXecTBO, TO I°=0—mHynesoil. Hammenbmiee
TOJIMHOKECTBO € C €, JIs KoToporo I°=r o603HaunM 4epe3 € u Oyaem
Ha3bIBaTh HOCUTENIEM BEeKTOpa I .

Iycts k =(ky,...,k,) >0, h=(h,,...,h,) —npousBonbHLIil BeKTOD.
OyHKIUIO

k . _ k
QU 1t), oy = Sup A} f

Ly (R"E)’



OF OJJHOM KJIACCE BEKTOPHO3HAYHBIX ®VHKIHH ...

rae t=(t;,...,t,) — MOIOXKUTEIBHBIN BEKTOD,

A f :A'El"'."'_"“ f(x)= Akl""‘_'j‘“[A f(X)]

AX f (X) — kpaTHas pasnocTs dynkumu f(X) B Touke X e R", mopsaxa
k cmarom h.
ITo ompenencnuio f(X) €S g”g B(R":E) eciu

1) f(x)eL,(R":E).
2) Jlna Bcex ece’ ma R" cymecTByer 0000LIeHHBIE HPOM3BOIHBIE

fre(x)eLp(Rn:E) nopsaakos 7%, rae r*=r°*+a, O<a<w.

3) H59 J- J-J- J- Htea Htaa

elye?=e ]ee 0<t; <J; Jj <t <2]ee Jee

Jee1 jee?

1
X[sze(f r :telp(Rn:E)r} <ME 2(5°),

rac z O3Ha4YaceT, 4YTO CyMMa paclpoCTpaHCHa Ha BCCBO3MOKHBIC

elre?=¢

noxmuoxkectBa e,e’cece’, mm koropeix e +e’=e u e'e’=0
7(6°%) = H 2i(6;), rtme x;(5;) wHenpepmiBHas, HeOTpHIATENbHAS, He
jee
Bospactatomas Gpynkuus u y;(5;)=0(5;) npu 5; —0.
Onpenenum HOpMY
Hf :STZB(R": E)H = sup ZM

0<6;<2
jee,

eCe
Hf :Sph B(Rn : E]‘ YIOBIIETBOPSAET BCEM aKCHOMaM HOPMBI U NpH €= oHa
paBHa Hf L,(R": E)H

Jemma. Ecmu  ¢ymxums  f(X)eS7ZB(R":E) 10 ee MOXHO

F)=2, 2 Qe(x

ecer k°>0

NpeaACTaBUTE B BUAC

11



M.C. Iocabpaunos, C.3 Xanvieosa

Il BHENIHAS CyMMa paclpoCTpaHeHa Ha BCE TOAMHOXeECTBa €ce'.
Buytpennsis cymma pacnpoctpanena Ha Bektopel  K° =(k/,..., k) >0.

o Ak .
OyHKIHMH le (X)— wmenble cremenedt 2! mo Xj, ] €€ CO 3HAYEHUAMHU B E,

YIIOBJIETBOPSIOT HEPABEHCTBY
2K
9jce Hle

i SCQ(f r :(2"‘)9)

Lp(R™:E) L, (R"E)
Jloka3aTesbCcTBO JIEMMBI BEIETCS aHAJIOTUYHO CKAJIIPHOMY Cllydaro Kak B [1].
Teopema 1. ITycts " =¢,, 1<m<n, 1< p,0 < oo dyukuuo

f(x)eS,4B(R":E)

MOKHO IPCACTaBUThL B BUJC

E, ynosnerBopstomue HepaBeHCTBaM

1
6
- 2N, 6] Yk (rj+)+ D kjr; )
2 ) ~
2 27 X 2l = g <
ke n. -
elre?=¢ 0<k;<N;j Nj<kj<w L, (R":E)
jee? jee!
ré -N
<cM,2) @

e -
rae C He 3aBUCUT OT M;ﬂ, N =(N,...,N,), Nj, j=1...,n, HaTypaJgbHBIC

quca, ;((27'\' ):ll(Z_Nl)...,;gn (Z*N")

IlOKafiaTEJIbCTBO. I[J'Ifi IpoCTaTbl BO3BMEM m=2. Torma Ha OCHOBaHHUM
JIEMMbI UMCEM

F0=3 Q0= gup. (9

ece, k€>0 k; =0k, =0
rae

Jo,0(X) =4Q, o(X)

i, 0(X) =2Q o(X)
Yok, (X)= 2Qo,|<2 (x)
Ik, .k, (X) =Qc ik, (X)

12



OF OJJHOM KJIACCE BEKTOPHO3HAYHBIX ®VHKIHH ...

Jloxkaxkem HepaBeHCTBO [l] oOLIEHMB Bce claraeMble B CYMME Z B
el+e?=e,

ormensHocTH. IlepBoe ciaraeMoe GYZET COOTBETCTBOBaTh € =@, e? = €y,
BTOpOE ClIaraeMoe OyjleT COOTBETCTBOBATH € =€,, €° =, TperTbe elz{l},
e® = {2}, uerreproe ' = {2}, e2 ={l}. CootBercTByromme ciraraembie Gy1yT

J1 (N, Np) = Z nglkz (X)Ze(klrﬁkzmug gk, (X )H

k=0 kp=0

J,(N;, N,) = 9=(Np+N2) z Z29(k1(r1+1)+kz(Fz+1))Hgk ) (X)H’
172

ki=N+1 ko=N,+1

N 0
J3(N1, NZ) _ 2—N19 Zl Z219(k1(l‘1+1)+k2t’2)Hgklk2 (X)H’

k=0 k=N, +1
© Ny
“N,8 O(kyty +Ky (rp+1
Jy(NNy) =270 % S pftnriele g, ().
ky=N;+1 k, =0
Ouenum J,g

J3 _ 2—N19 % ize(kl(rl+l)+k2r2)Hgklk2 (X)Hg <

Ky =0 kp=N,+1

<o 19{2 Zzekz(r2+1)HQ (X)H

ko=N,+1

R” E)+

_,_Z Zzﬁ(kl(r1+1)+szz)‘Q (x )H
1 2

<
k=1 ky=N,+1 )

Ny X e e o
<27 Z Zze(kl(a1+1)+k2a2) 02 (fr :(Z_k)e)
L, (R™E)

Ki=0 kp=N,+1

0
N, +1
<2 Z Zze(kl—l)(a1+1)+(k2—l)a2 {sz fr [(2—(k—u))e) }
k=1 ky=N,+1 Lp(R“:E)
Ny+l oo 0
<C42 N0 I J'ZH(Ul 1) (e +1)+(up -1y {QZ&) (f r -0 (u—l)j } duldU2
0 N, L R”-E)

Torna npu 2_( +) <g;< 2N , ] =12 umeem

13



M.C. Iocadbpaunos, C.3 Xanvieosa

20,

J (Nl,N )<0551 J‘J‘tleal 90:2 [Qr 2(1: L+, . tlatz) R E ]gdtldtz
50

e 1 1
<c;M ; Zl(ﬁjlz(szj

AHaJIOrH4HO OlCHUBAaA OCTAJIBHBIC CJlaracMbIC B CYMMC z MMOoJIy4YruM
1,2
e +e‘=/,

HepaBeHcTBO (1).

k-
Teopema 2. Ecin Q, , —wuenble QyHKIuM cremeHn 2°' mo Xj,

j=12,..m, co 3HAUEHUAMH M3 E HOPMBI KOTOPBIX YIOBJIETBOPSIOT YCIOBUSIM
(1) 1< p<oo, 1< <00 Torna GyHKIHs
f(x) = Z Zle ..... (2)
k=0 ki,
rjie psiji cxoauTes B Metpuke L, (R": E) mpuHamiexuT Kmaccy S;"{‘,‘B(R” : E) u
BBIIOJIHAETCS HEPABEHCTBO
[f:s52BR":E]<eM P,
JlokazareabcTBo. JlokazarenbcTBO Toro, uro f(X) ymoieTBopser
[IEPBOMY M BTOPOMY YCIIOBHIO HPOCTPAHCTBA ;{5 B(F\’n : E) HE INIPENCTABIISAET

TPYAHOCTH. y6e,Z[I/IMC$I B BBIINIOJIHCHUH TPETHETO YCIIOBUA. OI_ICHI/IM cjraracMniC

B CyMMC z B TPCTBCM YCJIIOBUH. HYCTL er = ez Hago0 OUCHUTb MHTCTPAJIbI
2

1 —
COOTBCTCTeB;eIOIj_II/Ie e=0, e=1 e=2, e=(L2). Paccmorpum cinyyaii €= (1,2).
DTOMy Ciy4dar0 COOTBETCTBYET 4 ciaraemoe B cymme 1) el = {1}, e? = {2}; 2)
el = {2}, e? = {1}; 3) el :(1,2), e? =0; 4) el =0, e? :(1,2). OreHnm
cllaraeMoe COOTBETCTBYIOIIEE 3-My CIydaro.
Wcrnonb3ysi M3BECTHOE HEPABEHCTBO IS YHMCIOBBIX (yHKIm [2],

koTopoe 6e3 Tpyna nokasbisaercs i f(x) el (R":E)

n

2k
k . j=1
Q (f 't:l_"'tk)Lp(Rﬂ:E)SC'ZJ ||f||Lp(Rn:E) (3)
k —
k+r(f ¢ < ok Nt 4
Q™ (f iy, tk)Lp(R :E) lj:!tJQ(f 't ’tkij(Rn;E) @

Jlokaxkem, 4TO
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OF OJJHOM KJIACCE BEKTOPHO3HAYHBIX ®VHKIHH ...

5.5,

3(5,,6,) {I [t otfof e tl,tz) R/ E]gdtldtz} <My (0)72(5,)

00
B cuny (3), (4) umeem

HAZ 2 fh+h (X)HL e 16|:h1 h Z szl(r1+r)+k2(r2+r)
p(R™

k=0 k,=0

Qi

Lt
L, (R™:E)

+h1 Z szl(r1+r)+k2r2 HQ
kikz

. +he z 22k1r1+k2(rz+r)HQ ko

k=0 k=5, +1 kj=s;+1 k,=0 Ly R” E)
ki +KoT,
+ Z 2211 22Qk1k2 L(R”E)
ki=s1+1 kp=s,+1
—S: -
Hpu h; <2 7, j=1,2 u3 510r0 HEPABEHCTBA, MOTYIUM
o Z(f R+r, - 9=S19=S, )<16[2 (s1+S5) Z szl(r1+2)+k2(r2+2) ‘Q n
(R”:E)
k,=0 K,=0
&l ky (7+2)+k
-2s 1 (R+2)+ky 1y H
D Y W ®
ki=0 kp=s,+1
-2s, ke Fy+ky (1 +2) ‘ k1r1+k2r2
R e D D ¥ s T e
ki=s1+1k, =0 ki=s1+1ky,=s,+1

1-u; -
[pounssens 3ameny t; =2 Y j=12 ¢ momoubko neMMBI 3 [2] 1 HepaBEHCTBO

(5) mpu 2 Nitt <5< 27N, J =12 monyuum
616,

J= j jt“?“l‘ltfafl[g“z(fﬁ”z :tl,tz)P,E]gdtldtz <

<c, j j 2 0lentn+ant) 0oz {Q(f W07 9% )P,E }gdtldtz <

NN,
o0 o0 —_ — 0
< C2 z Zze(alslwlzsz){gz,z(f r+r, :2—51,2—52 )P,E} <
$1=N; s,=N,

[
<C; i iza(%sﬁaz”) {2_20(81+52){i SZZ2k1(r1+2)+k2(r2+2)HQk1’k2 HP EJ '

$1=N; $,=N, k;=0 k,=0

15
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12 952[ Z Z:2k1r1+k2 ry+2 HQk y H ] { Z 22k1r1+k2r2
1%2lp E

6
Jrz—asl Z Z:2k2r2+kl rl+2 ‘le |l n
k=0 ky=s,+1

le ka HP EJ

ky=s1+1k,=0 ky=s;+1k, =5, +1

<cy[A(0)+ Ay (0)+ A (0)+ A (0)]

Hanee npumensis HepaBeHCTBO ['enpaepa onenuBas A (6), i =14 nomydunm,

qTo

n,r
J(6,,0,) < M 3 27(1 (6, )Zz (67).
AHaJIOTUYHO, OLIEHUBAs HHTerpanH COOTBETCTBYIOIINE OCTaTHHBIM

CJIy4asM IMOJIYYUM YTBCPKACHHUEC TCOPEMBI.

o
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HIiLBERT FOZASINDA VO BOZi DIGOR TOPOLOJI
FOZALARDA KOSIiLMOZ FUNKSIYALARININ iTERATIV
COBRLORININ DOGURANLAR SISTEMi

Acar sozlar: Iterativ cabrlor, doguranlar sistemi funksiyalarin dekart hasili,
Maltsev amoallari, sonsuz qiymatli mantiq, Hilbert fazalari, kantor diskantinium

Bu isdo Kolmogorovun superpozisiyasi hagqinda teorem va Sulipetskinin
sonlu giymatli montiq cobri iigiin superpozisiyasi haqqinda teoreminin miisyyan
analoqu isbat olunur. Isdo isbat olunur ki, 6z Dekart kvadratina homeomorf olan
topoloji fozalarda elo kasilmaz binar funksiya var ki, o funksiya kosilmaz unar
funksiyalar coxlugu ilo birlikdo Maltsev omollori vasitasilo butin kasilmaz
funksiyalarin amalo gatirdiyi iterativ cabri dogurur.

3.I.Caovixoes, 11111 Cyneitmanosa

OBPA3YIOIIAA CUCTEMA UTEPATUBHBIX AJITEBP
HENIPEPBIBHBIX ® YHKIINI HA THJIBEEPTOBBIX U
APYI'UX TOITOJIOI'MYECKHUX ITPOCTPAHCTBAX

Knwuesvie cnosa: umepamuenas aneebpa, 0ekapmoso npousseoeHue
nopocoarowjeli cucmem @Qynxkyu, onepayuu Manvyesa, 6eckoHeuHO3HAUNHASA T02UKA,
T'unbbepmoso npocmpancmeo, KAHMOPO8 OUCKOHMUHYYM

B pabore nokaspiBaercs TeopeMa Koamoroposa o cynepno3uliy U €€ aHajIor
TEOpeMa O CYNEPIO3UIMU AJIsi KOHEYHOMEPHOH anreOpw! joruku Cynunerckoro. B
paboTe  OKa3pIBAaeTCs  CYyLIECTBOBAHME B  TOMOJOTMYECKHX  IPOCTPAHCTBAX
roMeoMopQHOii cBoeMy JlekapTOBOMY KBaJpaTy HENpephIBHOW OWHapHOW (GyHKIUH,
KOTOpOW BMECTE€ CO MHOXKECTBOM YHApHBIX HENPEPBIBHBIX (YHKIHMH ITOCPEICTBOM
omepanuii ManbleBa MHOPOXKAAET UTEPaTHBHYIO anredpy, oOpa3yeMyio BCEeMH
HETPEPHIBHBIMU (DYHKIIHSIMHU.
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Z.Q.Sadixov, Sh.Sh.Suleymanova

SYSTEM OF GENERATORS OF ITERATIVE ALGEBRAS
OF CONTINUOUS FUNCTIONS IN HILBERT SPACE AND
SOME OTHER TOPOLOGICAL SPACES

Keywords: iterative algebra, cartesian product of the sets of generating,
Maltsev operations, infinite-valued logic, Hilbert space, cantor discontinuum

In article the Kolmogorov superposition theorem and its analog-superposition
theorem for Sulipetsky finite-valued algebra of logic are proved. In this paper we prove
the existence in topological space of such a continuous binary function homeomorphic
to its Cartesian aquare that together with the set of unary continuous functions, using
the Maltsev operations generates an interactive algebra farmed by all continuous
function.

Tutaq ki, bizo A # @ ¢oxlugu verilib. ixtiyari n € N natural odadi liclin
P ={f/ f: A" A}

Yani PA(n) A coxlugunda biitiin n — ar funksiyalar ¢oxlugudur.

olsun. Yani, P, A ¢oxlugunda toyin olunmus biitiin funksiyalar ¢oxlugudur.
P, coxlugunda A.l.Maltsev torofindon toklif olunmus 4 (doérd) binar
omoal: &, 1,A,V va 1 (bir) binar omal * onu

fPA =< PA;E,T,A,V *>

iterativ cabrine gevirir. A ¢oxlugu sonlu ¢oxluq olduqda J Slupegki vo A sonsuz
coxluq oldugda A.I.Maltsev isbat etmisdir ki, elo

f € P;l(z) funksiyasi var ki,
©)
Py = UP
w=[rron”]

yoni elo f : A> - A funksiyasi var ki, o A- da unar funksiyalar goxlugu P;l(l) ilo

birlikdo P, cobrinin doguranlar1 sistemi olurlar. Basqa sozlo Aelo f € PA(Z)
binar funksiyas: var ki, istonilon g € P, funksiyasim1 f funksiyasi vo unar
funksiyalarin kompozisiyasi soklinda géstarmok olar.
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Xususi halda A ¢oxlugunda t topologiyasi verildikdo A =< A;1 >
topoloji fozasinda biitiin kasilmoaz funksiyalarin ¢oxlugu P, cabrinds altcobr
omolo gatirir. Yoni, A topoloji fozasinda biitiin finitar kasilmoz funksiyalar
coxlugu

cw= | e,

1sn<>z0

C™(A) = C(A™ A).
P, cabrinds qapali altgoxluqdur, demoali altcabr omals gatirir.
Maltsev A.A. [1] —do isbat etmisdir ki,
Teorem: Asagidaki A topoloji fozalar Ucin: D* t c¢okili (sonsuz)
diskontinium, sonlu 6lgiilii 1 kubu (burada I = [0; 1] ), sonlu dl¢iilii tor

Tk =8 xS x..xSt,
k

imumilosmis silindr T* x I' {iciin
(1 e cCOW) [c@ v A}, = CA).

Bu masalaloar ilo slagodar biz ona diggaet elodik ki, topoloji fazalar ki, bu
Vo bir nego digor analoji teoremlordo baxilan asas ¢oxluglarda Abel grupu
strukturu var va binar f € C®(A) funksiyas1 Abel qrupunun additiv smali ilo
six baglidir. Buna goro mosaloya bir gador forqli yanasaraq asagidaki teoremi
ishat etdik.

Teorem: Oz dekart kvadrat1 ilo homeomorf olan ixtiyari A =< 4;t >
topoloji fozasinda

(1f e cCOW) [cD @ U (Y], = A
olur.
isbati: Tutaq ki, u € C?(A) AZ-nin A-ya homeorfizmidir. Onda
uteC(AA?) u,=uvov, =u lisaroedok. n > 3 liclin

Up = Up—1 * U

vn S <v2 X HA X HA e X HA>O vn_1
[ e ——

n—2
gOturok. Burada "°" isarasi ilo biz funksiyalarin adi kompoziya amalini isaro
etmisik.
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Aydindir ki,
u, € CM(A)

v, € C(A A")
Butiin n > 2 natural adadlari tgtin olur.
Unoun = ]]A X ]]A e X ]]A

n
oldugunu isbat edok:

I, A ¢oxlugunda eyniyyat funksiyasidir.Yoni, Vx € A tgun 1,(x) = x olur.
v°Uy, = Iz =1 X1y
2 <k <n-—1uclnvi°u, =14 X1y ... X 1, oldugunu forz edok. iterativ
cabrlards " = " binar amalinin tsrifinskg('jra
Up_q *Vy = Upy_1°(uy X1y X1y ... % 1)
olur.

U up = (V2 X Iy Xy o X )0 1) *(upog *up) =

n-2

= ((Uz X HA X ]]A e X ]]A)Ovn_l) ° <un_1°(u2 X ]]A X ]]A e X HA)) =
n-2 n-2

:(Uz X HA X HA e X HA) (Un_loun_l)(uZ X HA X HA e X ]]A) =

n-2 n-2

(v X HA X HA e X HA)O(U.Z X HA X HA e X HA S
n-2 n-2

= (Uz qu) X]]AXHA XHA) = (]]AXHA)X

n-2

XHAX]]A"'X]]A=]]AX]1A"'X]1A=]1ATL

n-—2 n

Belaliklo, biz aldiq ki, biitiin n > 2 - lar t¢lin v,°u,, = lyn.
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Ixtiyari n(2<n< N) Ucln feC MW (A) funksiyasmi belo yaza
bilorik:

f = folun = f°v,,°u, = fou,, harada ki, f = f°v,, qurmaya goro iso
f € CW(A)-dir. Yeno iterativ cobrin emolinin torifino géro ixtiyari ¢, h €
PA(l) tgtlin ¢°h = @ * h oldugundan u,, € [{u,}]»,.

Naticads f = f * u, [CP(A) U {u}]?A

Belaliklo aldiq ki, ixtiyari n > 2 glin

U c™@) e [cP@ u ],

Buiso CW(A) c [cV(A) U {u}], =C(A)

Pa

Trivial fakta goro o demokdir ki, eyni zamanda u € C®(A) oldugu iigiin
teorem ishat olundu.

Natica. A topoloji fozas1 asagidaki fazalardan biri Hilbert fozasi, Hilbert
kubu, Kantor diskontiniumu, ixtiyari T sonsuz ¢akili kub, sonsuz diskret foza,
irrasional odadlor fozasi (daha basqa topoloji fozalar da var) oldugda

(1f e cCOW) [cD @ U (Y], = A
olur.
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AN OPTIMAL CONTROL PROBLEM WITH A COEFFICIENT FOR
A SYSTEM OF SECOND ORDER HYPERBOLIC EQUATIONS

Keywords: system of hyperbolic equation, coefficient, inverse problem,
existence theorem, optimality condition

In the paper, the coefficient inverse problem for a system of second order
hyperbolic equation with additional condition is reduced to an optimal control problem.
A theorem on the existence of optimal control is proved and the necessary condition of
optimality is derived in the form of an integral inequality.

T.M.Huseynova

IKITORTIBLI HIPERBOLIK TONLIKLOR SISTEMi UCUN OMSALLA
OPTIMAL iDARSDETMO MOSOLOSI

Acar sozlar: hiperbolik tonliklar sistemi, amsal, tars masala, yeganalik teoremi,
optimallig sorti

Mogalada olava sortli ikitortibli hiperbolik tip tonliklor sistemi t¢un omsal
moasalasi optimal idaraetmo mosalasine gatirilir. Optimal idaroetma masalasinds varliq
teoremi isbat olunur vo integral borabarsizlik soklindo optimalliq tigiin zoruri sort
¢ixarilir.

T.M.I'yceiinosa

3AJAYA OIITUMAJIBHOT'O YIIPABJIEHUSA C KOOOPUIMUEHTOM JJIsA
CUCTEMBbI THITEPBOJIMYECENX YPABHEHHU BTOPOI'O IOPSIJIKA

Knroueswle cnosa: cucmema sunepooauiecko2o ypasHenus, Ko3gguyuenm,
06pamHaﬂ 361()61'—!61, meopema cyuecneoeaHus, yCciosue onmumailbHocmu

B cratee kodddunmentHas oOpaTHas 3amada  JII  CHCTEMBI
runepOOIMYecKOro  YpaBHEHUS BTOPOTO TMOpsjAKa C  JONOJHUTEIHHBIM
YCIIOBMEM CBEJCHA K 3ajladye ONTHMAJILHOrO ympapiieHus. JlokasaHa Teopema
CYH_IGCTBOBaHI/IH B 3a41a4e OIITUMAJIBHOI'O praBHeHI/IH nu BBIBCICHO
HE00X0IMMOE YCIIOBUE ONTUMAIBHOCTH B BUJIC MHTETPAIBHOTO HEPABEHCTBA.
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1. Introduction

It is clear that, inverse coefficient problem is one of the impotant
sections of theory of inverse problems for partial differensial equations [1-8].
Such problems come around in various fields of physics, geophysics,
seismology, ecology, economy, medicine (magnetic resonance imaging), ect.
Usually the characteristics of the studied environment are unknown. Then there
appear inverse problems where in by information about the solution of the
direct problem it is required to determine the coefficients of equations. In many
cases these problems are ill-posed. In works [1-8] were studied by means of the
methods of the theory of inverse problems. In some cases [1, 2] the inverse
problems were reduced to an operator equation and then quadratic functional
corresponding to this operator is constructed and studied. The finding of
minimum of the functional is studied by using optimization methods. In this
paper we consider such a problem where it is required to determine the
coefficient at the first face derivative of the hyperbolic equation, in availability
of additional information. This problem is reduced to an optimal control
problem and is studied by the methods of optimal control theory. The problem
similar to the problem studied in the above mentioned research article was
analyzed in [14].

2. Problem statement
Let the process be described by the system of differential equations
ou 0% ou
——A—+vIX)—=
o ox’ ( )ax
in the domain Q = (0;1)x (0;T ), where u = [uy(x,t),u,(x,t)] is a vector-function, A

is a constant, positive-definite diagonal matrix of second order, f(x,t) e (L,(Q)) .

Let the initial conditions
u(x0)= gylx), -2ux0)

ot
and the boundary conditions
u(0,t)=0, u(l,t)=0, 0<t<T (2.3)

f 2.1)

=@ (x), 0<x<I (2.2)

o 2
are satisfied, where ¢(x) e (W ![o, I]j , o1(x) e(L,[0,1]) are the given vector-

functions.
If the function U(x) is given, it is easily proved by analogy to the work [9] that

the problem (2.1)-(2.3) has a unique generalized solution from (\Nzllo(Q))z.

If U(x) is an unknown function, then in order to determine u(x), we give the
additional condition
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u(x,T)= z(x),0<x<I, (2.4)

where y (x)e(LZ[O,I])Z.
Thus we consider an inverse problem in the following statement: for

given functions ¢,(x), ¢(x), x (x) to find the pair of functions

u(x,t),o(x)} e Wi (Q)f xV, so that conditions (2.1)-(2.3) and additional
condition (2.4) should be fulfilled, where
do(x)
dx

b(x) eV = {U(x); o(x) W0, o(x) < M,

M is a given positive number.

<M aeon [O,I]}, (2.5)

3. Reducing the problem to an optimal control problem and existence
of the solution of a new problem
We reduce this problem to the following control problem: find such a

function v(x) €V that minimizes the functional

J(u)——IHu x,T;0)- x(x).d

o2 (3.1)
together with the solutlon of boundary value problem (2.1)-(2.3), where
u(x,t;u) is the solution of problem (2.1)-(2.3), which corresponds to the

function v =o(x). Let us call the function v(x) a control, the V a class of

admissible controls. If we find an admissible control that delivers to functional
(3.1) the zero value, then the additional condition (2.4) is fulfilled.
There is a close tie between the problems (2.1)-(2.4) and (2.1)-(2.3), (3.1). if

min J (U) =0, then satisfies additional condition (2.4).

veV
We consider the generalized solution of boundary value problem (2.1)-(2.3)

The generalized solution from (\/\/zl(Q))2 of boundary value problem (2.1)-
(2.3) for the given v(x) €V we take the function u(x,t;v) from (\N;O(Q))Z, which

equals to (po(x) at t =0 and satisfies the integral identity
0 8 a 0
H[ (U 77 u 77> w(x) ‘t‘,m}dxdt— [(o,(x)m(x0pax =] (f,myaxdt  (3:2)
Q Q

forall 7 = U(X,t) from (\/VZl’O(Q))2 which equals zero at t =T , where as (-, )

we take scalar product in R?.

24



AN OPTIMAL CONTROL PROBLEM WITH A COEFFICIENT ...

Under the above adopted assumptions, for fixed U € V (analogy to work [9,
p. 209-215] problem (2.1)-(2.3) has unique generalized solution from (\/Vzl’O(Q))2 and

oo < el heere * Mool +l o (33)
is valid. Here and in the sequel by ¢ we will denote various costants independent of
estimated variables and at admissible controls.

Theorem 3.1. Let the conditions adopted at the statement of problem (2.1)-
(2.3), (3.1) be fulfilled. Then the set of optimal controls of this problem

V.={v.eV:I(v.)=J.=inf{J(v):veV}} is non empty, weakly-compact in

W,[0,1] and any minimizing {u(m)} weakly converges in W,[0,1] to the set V. as
m — oo
Proof. It is clear that the set V is weakly compact in the Hilbert space Wzl[O, I]

Let’s show that the functional (3.1) is weakly continuous in W, [0, I] on the set
V. Let veV be some element and {u<m>}cv be an arbitrary sequence such that
o™ — v weakly in W2[0,1] as m — .

Hence, from the compactness of the embedding in W21[0, I] - C[O, I] [9, p. 84]
it follows that

o™ — v strongly in C[0,1]. (3.9

By unigue solvability of boundary value problem (2.1)-(2.3), to each control
{u<m>}cv corresponds a unique solution u™ :u(x,t;u(m)) of problem (2.1)-(2.3)
and the following estimation is valid:
‘u( )i < C|l|f (Ll + e, wiloa]f +er
vm=12.3,..., i.e. The sequence {u(m)} is uniformly bounded in the norm of the space

(VV;(Q))Z. Then from the embedding theorem [11. p. 116] it follows that from the
sequence one can choose a subspace {u(mk)} such that as kK — oo

m)

(L,[0.177 J !

u™) s u strongly in (LZ(Q))Z, (3.5)
au™  au au™  au . 2
" T a g Weaklyin (LQ)), (3.6)

where U= u(x,t)e (\/Vzl’O(Q))2 is some element.
Show that u(x,t): u(x,t;u), i.e. the function u(x,t) is the solution of
problem (2.1)-(2.3) corresponding to v €V . It is clear that the identities are valid

m) (my) (mk)
jj{ a”t Iy (A Ty g () 2 ,n>}dxdt—j<<o1(x),n(x,0)>dx=j<f,n>dxdt 3.7)
Q Q
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forall 7 =n(x,t)e W},(Q)f which 5(xT)=0.

Passing to limit (3.7) as kK — oo, and using (3.4), (3.6) we get that the function
u(x,t) is equal tog,(x) at t=0 and satisfies identity (3.2). Hence and from the
uniqueness of the solution of problem (2.1)-(2.3) corresponding to v eV it follows
that u(x,t)=u(x,t;v).

Taking into account uniqueness of the solution of problem (2.1)-(2.3)
corresponding to v eV , it is to verify that relations (3.5), (3.6) are valid not only for

(m)

the subsequence {u(mk)} but for all sequences {u " } as well.
Therefore, by embedding theorem [9, p 70-71], the limit relation

u(m )(X,T)—> u(X,T) strongly in (LZ(Q))2 as m—oo is valid. Using by relation,
from (3.1) we get J(u“”)—)J(u ) as m—ow ie. J(u )Weakly in Wzl[O,I] is

continuous on the set V. Then by theorem 2 and 4 from [13. p. 49, p. 51] we get that all
the statement of Theorem 3.1 are valid.

4. Study of differentiability of functional (3.1).

Let y =y(xt;v) be a generalized solution from WX(Q)f of the adjoint
problem

Oy _p\O 0 -
~ Aax2 > (bw)=0, (x,t)eQ, (4.1)
w(x,T)=0, %zu(xﬂ)—z(x) 0<x<I, (4.2)
w(0,1)=0, w(,t)=0,0<t<T (4.3)

As the generalized of the boundary value problem (4.1), (4.2) for each fixed control
veV we will take the function v = y/(x,t;u) from (Wzlyo(Q))2 , Which equals to zero
at t =T and satisfies the integral identity

[Cu(x,T )= 2(x), a(x,T rolx +”{—(Z—Vg,%)+(A%—Z,2—§)+(uyx,g—§)}dxdt =0 (44)
0 Q

forall u= ,u(x,t)e (\/szo(Q))z, which equal to zero for t=0.
Analogy to work [9, p.209-215] it follows that for each fixed v €V  boundary

value problem (4.1)-(4.3) has a unique generalized solution from (W;O(Q))2 and
taking into account estimation (3.3) we have that the estimation

W s < clo, o 1o+ lorr +12

LZ[O,I]J (4.5)

is valid.
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For the given v €V  we introduce the following boundary value problem [12]
on definition of the function v, = 1//l(x; U) from the conditions

d?y, ou
- +y, = [(—uw)dt, O0<x<l, 4.6
dX2 l//l 'RGX l//> ( )
dy, dy,
= =0. 4.7).
dX x=0 dX x=I| ( )

As the generalized solution from Wzl[O,I] of boundary value problem (4.6),
(4.7) for the given function v eV we will taken the function y; =l//1(X,U) from
Wzl[O, I] satisfying the integral identity
¢ dw, dg t(F ou

-~ dt = —,w)dt |gdx 4.8
J[dx ot H%x w)dt g (4.8)

0
forall g = g(x) from W}[0,1]

The conditions of the Lax-Millgram lemma [10, p. 39] are fulfilled for problem
(4.6), (4.7) and therefore, for the given v €V  this problem has a unique solution from

w,[o,1].
Assuming in (4.8) g =y, we get

v, o] < © (4.9)

ou
| 3(7% -
OX (LQF || ||(|—2(Q))

Theorem 4.1 Let the condition of theorem 3.1 be fulfilled. Then functional
(3.1) is continuously Frechet differentiable on V and it gradient at the point v €V is

determined by the expression

J()=w,(x;v), xe[ol]. (4.10)
Proof: Let v,v+oveV be arbitrary controls,

A(x,t)=u(x,t;o+6v)-u(x,t;v) where sv €W, [0,1]. From conditions (2.1)-(2.3)

it follows that &J(x,t) is the generalized solution from (\/Vzl’()(Q))2 of the boundary
value problem

o’u 0% ol ou
o _AW+(U+§U)§:_5U&, (X,t)E Q, (4.11)
au(x,0)=0, %:o, 0<x<l, &u(0t)=0, du(l,t)=0,0<t<T. (4.12)

As in analogy [9, p.215] it follows that for the solution of problem (4.10),
(4.11) the estimation

” Su ou ou

ov— —
OX

8)((

<C

L (Q)Y

|ov]

fwif =© clo]

(L(Q)f
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is valid.
By boundedues of the embedding Wzl[O, I]—> C[O, I] [9, p.84] and estimation
(3.3), we have
e Wi = C[”f (L,(Q)7 + [y Wi [o.] +ex L, [o,|]J||5U O
The increment of functional (3.1) at the point v €V has the form

(4.13)

A(v)=J(v+6v)-I(v)= j(u(x,T;u)—;g(x),éu(x,T))dx +%j(&1(x,T),éU(x,T)>dx =

| | 2
= [u(x,T;0)- )&J(X,T)}dx+%j||5u(x,T)|| ix . (4.14)
0 0 R2

By the help of the solution of boundary value problems (4.1)-(4.3) and (4.6), (4,7), we
transform expression (4.14). It is clear that the solution of boundary value problem

(4.11), (4.12) satisfies the identity

odu 67] 85U 877 odu } 3
(—,—)+(A )+< +6v)—,n) dxdt = —| (Svn, —>dxdt
l{ ot ot ( ) OX I OX (4.15)

for all 17 =77(X,t) from (W;O(Q))2 which equal zero at t=T . If we assume
M= A in (4.4), =¥ in (4.15) and subtract the obtained relations, we get

Ij<u(x,T;u)— 2(x),8u(x, T hdx =] <5uw,@>dxdt+lj }(f—“,wjdt vdx
0 5 OX olo\ OX
Taking into account this equality in (4.14), we have

o (7 ou L 2
AI(v)= iwu‘”’ﬁw)(dt - {( J (<&,w>)dt]5vdx+§£ ||5“(X'T)||R2dx’

Al = I{@ ((‘2—2 , y/>jdtjaudx +R, (4.16)

where
| 2 /T
R=LJau(eT)] o I[R@,mdt]&dx. .17
2% R? oly OX
Assuming in (4.8) g = ov , we get
¢[ dy, dov }
—+y, 00 PvE dt lovdx 4.18
ﬂdx 2 H< W) (4.18)
Then taking into account this equality in (4.16), we have
A= [d%ddﬂ+y/150}dx+ R, (4.19)
X
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It is clear that the expression
dt//l dov
(J'(v),60) = j +y,80 [dx (4.20)
dx

determines the linear bounded functional at v on W, [0,1]. Linearity of functional
(4.20) is obvious. Using the Cauchy-Bunyakovsky inequality and estimations (4.9),
(3.3), (4.5) we get the boundedness of functional (4.20) by Sv on W, [0, I].

Now we give the estimate the remainder term R which is determined by
equality (4.17).

Again, using the Cauchy-Bunyakovsky inequality, estimation (4.5), (4.13), we
get

2 2 2 2 2

R< Cl||f||(L(Q))2 +[, Wi [0:1] +ex L, [o:1] +|x L, [o;l]J||5U Wilo:]
Taking into account this estimation from (4.19) we get that functional (3.1) is Frechet
differentiable on V and formula (4.10) is valid for its gradient.

Now show that mapping © — J'(v)continuously acts from V to W, [0,1].

Let

Sy(x,t)=w(x,to+ov)-y(x,tv), Sy (x)=w, (X0 +v)-w(xv)
From (4.6), (4.7) it follows that 51//1(x) is the generalized solution from Wz1 [0, I] of
the boundary value problem

d 5% J‘[(@,w+<a_u,5l/,>+<@,5¢//>}dx, 0<x<l,
OX OX OX

d5W1| _ d§W1|
dX |x:0 dX |x:|
For solution of this boundary value problem as in (4.9), we get the estimation
oau (4.21)
o SC ~«// 127 1127 .
v { 2y H L) | L@ | (Z(Q”}
Furthermore, for the function 51//(x,t), as in (4.13), we can get the estimation
”&// (wi[Qlf < Cl.”% W[o,1] +||¢1 Ly[o.] +||f (L(Q J”&) wion] - (4.22)
Then taking into account estimations (3.3), (4.5), (4.13), (4.22) from (4.21) we get
oy, —0 as |ov —0. Hence and from (4.10) it follows that the

mapping v — J'(v) is continuously acting from V to W, [0,1].

=0.

ou o
e~ s+

OX

Hé‘l/ll

(L (Q)) H(Lz(Q))

W;[0,1] w;[o,1]

5. Necessary condition of optimality

Theorem 5.1 Let the condition of theorem 4.1 be fulfilled. Then for optimality
of the control . =u*(x)eV in problem (2.1)-(2.3), (2.5), (3.1) it is necessary that
inequality
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0 dx dx dx

j {wf(X)(v(X)—w(X)ﬁ d Wl*(x)(d”(x) - du*(x)ﬂdx >0 VoeV  (51)

be fulfilled for any v.=uv.(X)eV, where w,, =y, (x;0.)eV is the solution of
problem (4.6), (4.7) for v = u*(x).

Proof. The set V is convex in W, [O,I]. Furthermore, by theorem 4.1 the
functional J(v) is continuously by differentiable Frechet on V and its gradient at the
point v €V is defined by equality (4.10). Then by theorem 5 from [13, p.28] fulfilled
of the inequality (J'(u*),u—u*>20 on the element is v. €V. necessary for all

v €V . Hence and from (4.10) it follows the validity of inequality (5.1) forall v eV .
Therorem 5.1 is proved.
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RABITO KANALININ KVANT KRiPTOQRAFIYASINDAN ISTIFADO
EDOROK QORUNMASI IMKANLARI

Agar sozlar: Kvant kriptografiyast, kvant hiicumu, kvant rabita Xatlori, foton

Tadgigatin magsadi kvant avadanliglarina vo timumilikds sistema malum olan
miimkiin hiicumlar1 aydinlasdirmaqdir. Burada osas digget kvant hiicumlarina
yonoldilmisdir. Kvant hesablamalarinda informasiya tohliikesizliyino qars1 gizlonon
asas tohdidlor gostorilmisdir. Magalods kvant kriptoqrafiyasindan istifads edorak rabits
kanalinin qorunmasi imkanlarina baxilmig, malumatlarin 6tiiriilmasinin digar tisullarina
nisboton istlinlikklori, hamg¢inin kvant avadanliginin is prinsipi, sindirilmasit vo
miihafizasi nozordon kegirilmisdir. Kvant kriptoqrafiyasinda istifade olunan osas
protokollar vo onlarin is sxemlori, kvant kriptografiyasinin inkisafinin osas
istigamatlori, kvant rabito kanallar1 vo agarlarin miibadilosi protokolu barods genis
tadgigatlar sorh edilmisdir. Homginin, magalods molumatlarin gorunmasinin yeni
tisuluna - stenograma - kvant kriptografiyasinin tokmillogdirilmis versiyasina
toxunulmusdur. Bu tip informasiya miihafizosinin is iisulu teqdim olunmus,
kriptografiyanin kvant kriptoqrafiyast ilo miiqayisodo informasiyani daha yaxsi
miihafizo etmays imkan vermasi asaslandirilaraq strafli sokilds arasdirilmis va tohlil
edilmisdir.

3.H.3axapvsaes

BO3MOKHOCTHU BE3OITACHOCTHU KAHAJIA CBA3U
C UCITIOJIb30BAHUEM KBAHTOBOM KPUTITOI'PA®UN

Knioueevie cnoea: Kesaumogoti xpunmoepaguu, keanmosviii  amax,
K6AHMOBble TUHUL C8513U, (POMOH

Lenp wuccnemoBaHus pa3oOpaThCsi B U3BECTHBIX B HACTOAIIEE BpEMs
BO3MOXKHBIX aTakaX Ha KBAaHTOBOE OOOpYJOBaHHME M cuUCTeMy B 1ienioM. OCHOBHOE
BHUMaHHUE yIEIseTCS KBAaHTOBOMY XakWHIy. [loka3aHbl OCHOBHBIC YIPO3blI JIJIst
nH(OPMAITMOHHON 0€30MMacHOCTH, KOTOPhIE KPOIOTCS B KBAHTOBBIX BBIYHCICHHAX. B
cTatbe OYJeT paccMOTpEHa BO3MOXHOCTh 3alllMThI KaHajda CBS3M TPH TTOMOIIH
KBaHTOBOH kpumnrTorpaduu. VX mpemmMyinectBa HajJ JPYrUMH CIIOCOOaMHU Tiepenavn
JIAHHBIX, & TaKkkKe OyJeT pacCMOTPEH MPUHIMI paboThl, B3JIOM M 3alllUTa KBAHTOBOT'O
obOopynoBaHus. PaccMOTpeHBI OCHOBHBIC MPOTOKOIBI, HCIOJIB3YeMble B KBAaHTOBOWM
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Kpunrorpa@u W WX CXEMBl paboTHl. bt 0003peHBI OCHOBHBIC HaIpPaBICHHS
pa3BUTHS KBaHTOBOH KpHIITOrpaduu: KBAHTOBBIC KaHAJBI CBA3U M MPOTOKONI OOMeHa
KiouamMu. Takke JaHHAs CTaThsi KOCHETCS HOBOTO CHoco0a 3aluThl JaHHBIX-
cTeHorpaduu- yJIydlieHHON BEpCUU KBAHTOBOHM kpumnrtorpaduu. Bynmer mpejpcraicH
MeToJT paboThl TaHHOTO BUAA 3aIIUTHI WHGOPMAINH, a TaKKe 00OCHOBAHHO MOYEMY
JaHHBIA BUJ KpUOTOrpaduu MO3BOJSET Jy4YIle 3allUINaTh HHOOPMAIIUIO, HEXEIU
KBaHTOBAsl KPUITOTpaQusl.

Z.N.Zakaryayev

COMMUNICATION CHANNEL SECURITY POSSIBILITIES
USING QUANTUM CRYPTOGRAPHY

Keywords: Quantum cryptography, quantum hacking, quantum communication
lines, photon.

The purpose of the study is to understand the currently known possible attacks
on guantum equipment and the system as a whole. The focus is on quantum hacking.
The main threats to information security, which lie in quantum computing, are shown.
The article will consider the possibility of protecting the communication channel using
guantum cryptography. Their advantages over other methods of data transfer, and the
principle of work, hacking, and protection of quantum equipment will also be
considered. The main protocols used in quantum cryptography and their operation
schemes are considered. The main directions of the development of quantum
cryptography were reviewed: quantum communication channels and a key exchange
protocol. Also, this article will touch upon a new method of data protection - shorthand
- an improved version of quantum cryptography. The method of operation of this type
of information protection will be presented, as well as justified why this type of
cryptography allows better protection of information than quantum cryptography.

Giris

Hal-hazirda insanlarin ¢oxu iiz-iizo gériisdon ¢ox messencerlordo séhbot
etmoyi dstiin tuturlar. Belo bir zaman miiddstinds molumatlart miimkiin
sindirmalardan qoruya bilon vo konardan on kigik miidaxilo olmadan belo
kommunikasiya xotti ilo molumat 6tiiro bilon yaxsi kriptografiya sistemina
malik olmaq vacibdir. Bu kriptoqrafiya tisulu ilo yalniz adi istifadagilordon
molumat 6tiirmak ti¢iin deyil, hom do bir 6lkonin vo ya mosalon, bir bankin
moxfi molumatlarini Gtiirmays Xidmoat edon rabito kanallarimi tomin etmok
vacibdir. Bu giino Qodor yalmiz bir ne¢o kriptografiya metodu belo bir
tohliikasizlik saviyyasi ilo dyiina bilor. Onlardan biri kvant kriptografiyasidir.
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Yaradilma tarixi

1983-cii ildo Stiven Vizner hokumat torafindon buraxilan dovlst kvant
oskinaslarinin yaradilmasi texnologiyasini toklif etmisdir. Texnologiyanin
mahiyyati ondan ibaratdir Ki, har bir askinasda fotonlu talslor var vs onlarin har
biri iki forgli baziss goro miisyyon sokildo qiitblosir. Birnci bazisdo "carpaz
formal1" qiitblosma nazards tutulurdu, yani foton miiayyan bir vertikaldan 0 va
ya 90 doaraca bucaq altinda qiitblaso bilardi, ikincisi bazisds isa diaqonal olaraq,
yani 45 va 135 daraca bucaglarla qiitblaga bilar [2].

Vizner eyni zamanda moxfi rabito kanallarinin yaradilmasi iigiin do
oxsar mexanizmdon istifado oluna bilacayini toklif etmisdir. Moagalossinin
doarcindoan comi bir il sonra elm adamlar1 Jil Brassar vo Carls Bennet kvant
rabitosi {iglin ilk protokolu isloyib hazirladilar ki, onlar bu protokolu 6z
adlarmin ilk horflori vo texnologiyanin yaradildig: illo - BB84 adlandirdilar.
Hal-hazirda mohz bu protokol miiasir kvant rabito sobokalorinds genis istifado
olunur [1].

Bu protokol asasan asagidaki prinsip tizra iglayir: Alisa bir-birino paralel
iki bazisdon birinds polyarizasiya olunmus Bob fotonlarini saquli vo ya
diaqonal gokildo gondorir. Bob, bu fotonlar1 gabul edoarak polyarizasiyani dlgiir,
bazis se¢imi tosadiifi olaraq bas verir va yol boyu 6l¢gma naticalarini vo bazislori
yazir. Sonra, homsohbatlor istifado olunan bazalari agiq kanal tizarindon
doyisdirirlor vo miixtolif bazalarda alinan molumatlar atilir. Sonda yalniz
bazislorin tst-listo diisdiiyii olglilor galir. Kvant agarlarinin paylanmasinin bu
texnologiyas1 “acar slizmosi” adlanir [3].

Acarlarin paylanmasi iizra kvant protokolunun is prinsipi

Hal-hazirda modvcud olan biitiin agiq agar alqoritmlori eyni sokildo
isloyir. Masalon, RSA alqoritmi gondorilon mesajin mozmununu desifro edo
bilocoyi a¢iq agardan istifado edir. Bu alqoritmlor oasas amillora vo diskret
logarifmo pargalanmanin miirokkabliyino asaslanir [4].

Bu ciir sistemlora olduqca effektiv sokildo hiicumlar edils bilor vo bu
barads daha sonra strafli miizakirs edilocokdir. Sonra gizli acarlar1 asas gotiiran
sifrlomo alqoritmlori kémoya golir. Bu alqoritm DES sifrolomo algoritmini
(Data Encryption Standard - IBM torafindon hazirlanmis simmetrik sifrlomo
ticlin alqoritm) 6ziinds oks etdirir. Kodlu mesajlarin 6tiirtilmasindon avval har
iki torof acarlar1 miibadilo etmolidir, bu acarlarin yalniz dialoqun istirakg¢isina
molum olmasi vacibdir, oks halda slags etibarsiz olacaqdir [5].

Aydindir ki, bu voziyyotds tohliikasiz agar miibadilasi 6n plana ¢ixir. O
zaman, acarin Oziiniin strati vo tohliikasizliyi baximindan xiisusilo alverisli
olmayan tisullar istifado olunur.

Verilanlarin kvant étiirma sistemlarinin asas protokollar:

BB84 protokolu

BB84 protokoluna asason, gizli acar asagidaki tisullarla yaradilir:
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1. Alice fotonlarin miivafiq polyarizasiyasindan istifado edorok bu
molumati kodlagdirir, tosadiifi bit ardicilligi yaradir vo tosadiifi secilmis
bazislorin ardicilligindan (¢arpaz vo ya iistogal) istifado edorok onlari Boba
oturur.

2. Bob tosadiifi secilmis bazisdon istifado edorak har bir gobul edilmis
fotonun vaziyyatini 6lgiir.

3. Har bir foton Gigliin Bob, 6lgmonin naticasini gizli saxlayaraq, fotonun
voziyyatini hanst bazisdo Olgdiiylinii  a¢iq kanal vasitosilo  Alisani
molumatlandirir.

4. Alice Boba ac¢iq kanal iizorindon hansi 6lgmolorin diizgiin hesab
edilmali oldugunu deyir. Bunlar 6tiirmo Vo 6lgma bazislorinin eyni oldugu
hallardir.

5. Uygun bazislorlo 6lgma naticasi bitlora ¢evrilir, ondan acar amalo
golir [2; 4].

BB92 protokolu

BB92 protokolu 0 vo 1-lori tomsil etmok tiglin iki fargli istigamatdo
polyarizasiya olunmus fotonlardan istifads edir.

+450 istigamoti boyunca qiitblosmis fotonlar vahid bit hagqinda, 0°
istigamoti boyunca polyarizasiya olunmus fotonlar sifir bit haqqinda malumat
dasiyir.

1. Alice borabar ehtimall1 iki geyri-ortogonal vaziyystdon birinds foton
gondorir.

2. Bob ilkin vaziyystloro ortogonal olan alt fozalardan birino
proyeksiyadan istifado edarok fotonlarin vaziyyatini dl¢iir. Elocados altfozalar da
borabar segilir. ©gar Alica 1 vaziyyatinds bir fotonu géndarirsa va Bob isa bu
vaziyyata ortogonal olan alt fozaya proyeksiya etmoklo onun voziyyatini
Olclirso, o zaman yiiz faiz ehtimalla fotonu geydo almayacaq. Ogor o, basqa
altfoza segorss, o zaman miioyyon bir ehtimalla sifir voziyystini alacaq va
Alisanin fotonu hans1 vaziyystda gondardiyini bilacak.

3. Bob aciq kanal vasitosilo Aliso hansi 6lgmolordo miisbat natico
aldigin deyir.

4. Biitiin digor verilonlor atilir, galanlar1 isa Vvaziyystlordon birinin
vahido, digarinin iss sifira uygun oldugu bitlorin ardicilligi kimi sorh olunur.

5. Otiirmo kanalinda dinlamonin yoxlanilmasi [2; 3].

EPR Protokolu

1. Ug geyri-ortogonal vaziyyat secilir ki, digar voziyyatlorin har birina
proyeksiyada vaziyyatlordan birinds buraxilan fotonun askarlanmasi ehtimallari
barabar olsun. Demali, polyarizasiyadan istifads edilarss, bu vaziyyatlor 0, /3,
27/3 bucaq altinda polyarizasiya olunmus olacaqdir.

2. Is1g monbayi bu ii¢ voziyyatdon birinde eyni doracada ehtimal olunan
bir-birino bagh foton ciitlori yaradir.
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3. Alisa vo Bob daxil olan fotonlar1 eyni vaxtda vo miistaqil dlgiirlor.
Hor kos ixtiyari vo borabor sokilds, ehtimal ki, proyeksiyada fotonu 6lgmaya
calisacaq voziyyati segir.

4. Alisa fotonun agkarlanmasmi “1”, yoxlugunu iso “0” olaraq yazir.
Bob bunun sksini edir.

5. Aciq kanal vasitasilo fotonun golisini hans1 bazada 6l¢diiklarini bir-
birlarina xabar verirlor. Bazislorin {ist-iisto diisdiiyii 6l¢malordon bir agar amalo
golir. Qalan 6lgmalardan kanalda dinlomani askar etmok {igiin istifado olunan
komokei agar formalasir.

Goldenberg-Waydman protokolu

Goldenberg-Waydman protokolunda istifadagilor Alisa vo Bob olago
qurmaq uglin mivafiq olaragq "0" vo "1" bitlorini kodlayan iki ortogonal
vaziyyatdan istifads edirlor. Qoldenberg-Vaydman protokolunda iki vaziyyatin
hor biri iki a vo b lokallagdirilmis normallasdirilmis dalga paketinin
superpozisiyasidir ki, onu gondoron Alisa miixtalif uzunluglu iki kanal
vasitasilo malumati alici Bob-a gondorir. Naticodo, Bob dalga paketloring
miixtolif zaman anlarinda malik olur.

Kvant sistemina tohriflori tokca casus deyil, ham do adi manealarin edo
bildiyi nazars alaraq, sohvlari etibarli sokilds askar etmok ti¢iin bir yol lazimdir.
1991-ci ildo Carlz Bennet kvant kanali ilo otiiriilon molumatlarda tohriflori
agkar etmok tiglin bir alqoritm hazirladi. Yoxlamaq {i¢iin biitiin otiiriilon
molumatlar eyni bloklara boéliiniir, sonra molumati gondoron vo gobul edon
miixtalif yollarla bu bloklarin paritetini hesablayir vo noticalori miigayiso
edirlor. Hesab edilir ki, acardaki xatalarin soviyyasi 11 faizdon azdirsa, o zaman
rabito xattinin tohliikasizliyino zomanat vermok olar [1; 3; 4].

Praktiki tadbiqlar

1989-cu ildo Bennett vo Brassard 6z konsepsiyalarini sinaqdan kegirmok
liglin IBM sirkotinin Arasdirma morkazinds qurgu tikdilor. Bu qurgu, bir
ucunda Alisanin G&tiiriicii aparati, digorindo iso Bobun gobuledici aparati
yerloson kvant kanali idi. Qurgular 1,5 x 0,5 X 0,5 m 06lgiids is1q kegirmoyan
korpusda toxminon 1 m uzunlugunda optik skamyada yerlosdirilmisdi. Sistem
ganuni istifadagilarin vo tocaviizkarin proqram niimayandsliklorinin yiiklondiyi
kompiiterdon istifado etmokls idars olunurdu.

Qurgunun komayi ilo asagidakilart aydinlagdirmaq miimkiin oldu:

- kvant malumatlarinin gobulu va &tiiriilmasi, hatta hava kanali vasitasilo do
tamamilo miimkiindiir;

- gobuledici ilo otiiriicti arasindaki mosafonin artirilmasi zamani asas problem
foton qiitblogmasinin saxlanilmasidir;

- Otlirmo sirrinin tohliikasizliyi Otiiriilma ti¢lin istifado olunan isigin yanib-
sonmasinin  intensivliyindon  asilidir:  zoif  yanib-sénmolor  tutulmalar
¢atinlogdirir, lakin ganuni alicida sahvlorin artmasina sabab olur, yanib-s6nma
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intensivliyinin artmasi isa ilkin tok fotonu iki yers bolmoklo malumati tutmaga
imkan verir.

2001-ci ilds vahid fotonlarin buraxilmasina imkan veran lazer isiq diodu
hazirlanmisdir. Bu, qiitblogsmis fotonlar1 daha boyiikk mosafoys Gtiirmoys Vo
Otlirmo siiratini artirmaga imkan vermisdir. Tocriibo zamani1 yeni isiq diodunun
ixtiragilart olan Endryu Silds vo onun TREL vo Kembric Universitetindoki
homkarlar1  6tiirilmo  zamani1  fotonlarin  yaridan ¢oxunun itirilmasine
baxmayaraq, acar1 75 kbit/s siiratlo 6tlirmays nail ola bilmislar.

2003-cii ilda kvant kriptoqrafiyasi sahasinds todqiqatlara Toshiba sirkati
do gosuldu. Sirkst 2013-cii ilin oktyabrinda ilk sistemi toqdim etdi vo 2014-cii
ildo 34 giin orzindo standart optik lif {izorindon kvant agarlarinin stabil
otiriilmasine nail olmaq miimkiin oldu. Tokrarlayici olmadan fotonlarin
otiiriilmo masafaesi maksimum 100 km idi. Kanaldaki itkilorin vo maneslorin
Saviyyasi xarici tasirlor naticasinds doyiso bildiyindon qurgunun isinin uzun
miiddat yoxlanilmasi vacib idi [1; 2; 4].

Kvant kriptoqrafiyasinin miimkiin sindirilma variantlar

Kvant kriptografiyasinin imkanlart oksar hallarda malumati olo kegiran
torofi problemsiz olaraq askarlamaga imkan verir, lakin buna baxmayaraq,
indiki toraqqi siiratinds har il bunun iigiin daha ¢ox say tolob olunur. Cadvaldo
nozordan kegirilon hiicumlar i¢arisinds sellivari fotodetektorlarin “kor edilmosi”
tisulu ilo hiicum daha ¢ox maraq dogurur. Burada alo kegiran torof tamamilo
diggatdon konarda qalir ki, bu da kvant kriptoqrafiyasinin miioyyan ¢atigmazligi
- Gtliron vo gobul edon toroflorin identifikasiyasinin asagi dogigliyi ilo baglidir.
Bu problem kanal vasitasilo vo avtomatik olaraq onlarin biometrik sokillorinin
kigik niimunasinin komayi ilo hall edilo bilor [1].

Cadval:

Kvant kriptografiyasimin sindirilmast ii¢iin hiicum noviari

1. Koherent
Eva bir sira kubitlorlo

qgarsiligh  alagodon istifads 29 Simmetrik

edir. hiicumlar \
|. Fotonlarin 2. Qeyri- koherent ksgﬁt °
vaziyyating Onlar malumatin silinmasini | 2.1. Tutucu-
. . . klonlagdirilmast
olan hoyata kecirmok tiglin har bir | retranslyator rosesindan
hiicumlar kubitlo (agarmn biti haqqinda P

istifado  etmoklo

molumat  dasiyan  foton) hiicumlar

qarsilight slagenin bas verdiyi
tocaviizkarin bela bir
harakatini nozardo tuturlar.
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3. Kombina edilmis
hiicumlar

1. is1q boliisdiiriiciisiiniin komayi ilo hiicum
Verilmis hiicumun hoyata kegirilmosi kvant sxemlorindo multi

Il. Kvant faton stialanma monbalorindan istifade etmoakls bas verir.
sisteminin

avadanh@ina 2. Giiclii impulsla hiicum

olan Klassik monada “Troya ati” hiicumlarina bonzoyir. Osas asarin
hiicumlar bitlorini idaro etmok vo miivafiq molumatlar1 oldo etmok iigiin

sistem zoifliklorindon, nasazliglardan vo ya sistemin voziyystinin
skan edilmasindon istifads edir.

Hiicumun asas sxemlarinin kubitlarin vaziyyatina tasirinin tahlili

Tutucu-retranslyator strategiyasi

Bu strategiya kvant rabito kanalinda molumati tutmagin on sads Vo
miimkiin yollarindan biridir. Eva har bir kubitin voziyyatini Bob kimi miioyyan
edir, lakin Boba 6z vaziyyatino gors (diizgiin va ya yanlis) miioyyan daracads
ehtimalla mévcudlugu geyds alinmayan basqa bir kubit gondarir.

Cinayatkar kubitlorin retranslyasiyasi taktikasindan istifads edir.

Simmetrik hiicum

Hiicumun bu varianti qarsisina har kubit ticiin miivafiq niimunalarin
qarsiligh oalagesi vasitasilo hiicumu magsad qoyur. Qarsiligl tasirdon sonra
kubit daha uzaga - Bob stansiyasinda qobul edon torafo gondorilir vo voziyyot
Alisanin kvant yaddasinda saxlanilir. Istifado olunan garsiliqli olage rabito
kanalina  ohomiyyatli  dorocado  tohriflor  gotirmomolidir.  Tocaviizkar
niimunalorin  vaziyyatini Olgiir vo adoaton, strategiyanin bu sokildo hayata
kegirilmasi ila sahvin saviyyasi a¢arin uzunlugunun 15% -ni toskil edir.

Koherent hiicumlar

Bu hiicumlarin hoyata kegirilmasi simmetrik olan hiicumlara banzoyir.
Yegana forqg ondan ibarastdir ki, Eva bir kubit molumatdan deyil, biitiin
ardicilligdan niimunslor gétiiriir. Bu halda, boyilik hacmli bir niimuns saxlanilir,
lakin yalniz Alisa vo Bob arasinda molumatlarin uygunlasdirilmasi prosesindan
sonra tohlil edilir. Informasiyanin koherent iisulla ¢ixarilmasi zamani sahvlorin
daracasi agar uzunlugunun 11%-ni taskil edir [2].

Kvant sisteminin avadanhgina hiicumlar

Siia boliiciisii vasitasilo hiicum

Eva biitiin impulslart iki hissaya bdlorak onlarin har birini tarkibinds 0,
1 vo 2 fotonlu impulslar1 ayird eds bilon foton sayma cihazlarindan istifado
edorak iki asasdan birinds tohlil edir. Bu taktika ¢ox sayda paralel birlosmis tok
foton saygacindan istifads etmoklo hoyata kegirils bilor.
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“Troya at1” hiicumlar:

“Troya at1” tipli hiicumlar optik multipleksor vasitasilo iki oOtiirticii
stansiyaya (ya Alisaya, ya da Boba) dogru impulsun skan edilmasi yolu ilo
hayata kegirilir. Impuls sistemin elementlorindon aks olunur vo tocaviizkara geri
oOtiiriiliir vo dekodlasdirma sxemina daxil olur.

Eva ¢ox hossas dedektoetmo metodundan istifado edir. Impuls iki
hissaya boliiniir: asas va dayag. Bu sxem sinxron dedektoetmo {igiin lazimdir.
Signalin skan edilonlos sinxron golisi ti¢iin dayaq signalinin gecikmasi lazimdir.
Bu oks olunacaq va tacaviizkarin qabul etdiyi malumati tayin edacok impulsin
parametrloridir. Multipleksorun funksiyasi 6tiiriilon fotonlar: tahrif etmomokdir.

Saxta vaziyyatlarlo hiicumlar

Mbohz bu hiicum névii rusiyali miitoxassis Vadim Makarovun rahbarlik
etdiyi norvegli todqiqatgilardan ibarat artiq adi g¢okilon komanda torafindon
hoyata kegcirilib. Nozarot 1-10 mVt vo 780 nm dalga uzunlugunun isiq
impulslar1 sayasinds hoyata kegirilo bilar.

Impulslarla hiicum fotodiodlar1 golon fotonlara qarsi qeyri-hossas
edocok. Eva goriinmoz galarag molumati toplamaq vo signali tokrar Gtlirmok
igtidarindadir. Hakerlor yalniz toxminan 70 kHz tezliyi olan parazit impulslar
vers bilirlor [3; 5].

Informasiyanin miihafizasina yeni yanasma

Bildiyimiz kimi, ol¢atmaz hesab edilon Kriptografiya sistemi son
zamanlar yeni texnologiyalarin inkisafi ilo olagodar olaraq getdikco daha az
miihavizo olunan bir sistema ¢evrilir. Ancaq yena do imid var ki, malumati
kimsanin olo kegiracayindon qorxmadan Gtiirmok miimkiin olacaq. Bu {imid
stenoqrafiyadir.

Stenografiya, verilonlorin  Gtiiriilmasi  faktinin  gizlodildiyi  sifrlomo
tsuludur. Bu tisul miasir rabito tohliikasizliyi sistemlorinds istifado olunan
kriptografik alqoritmlorin  m&vcud sistemlorini  tamamlayir. Bu, kompiiter
texnologiyasinin inkisafi sayasinde miimkiin olmusdur. Kvant kompiiterlarinin
meydana ¢ixmast ilo Kkubit soviyyssindo kvant rabito kanali ilo &tiiriilon
informasiyaya konteynerlori daxil etmak miimkiindiir. Bu halda kubitlor semantik
mona qazanir. Biz tokco Bobdan Alisaya molumat otiirmiiriik, lakin biz kvant
kanalinda informasiya axinina lazimi (gizli) konteyneri daxil edirik [1].

Natica
Kvant kriptografiyasin1 hoyata keciron qurgunun komayi ilo kvant
molumatlarinin gobulu vo 6tiiriilmasi hatta hava kanali vasitasilo do miimkiin
olur. Bu zaman qgobuledici ilo &tiiriicii arasindaki masafonin artirilmasi osas
foton qiitblogsmosinin saxlanilmasi problemi meydana ¢ixir. Bu sistemlords
otlirma sirrinin  tohliikesizliyi otiiriilmo ii¢lin istifado olunan isigin yanib-
sonmasinin intensivliyindon asili olur. Belo Ki, zoaif yanib-sonmolor gobulu
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cotinlogdirir, qobulda sshvlorin artmasina sobob olur. Yanib-s6nma
intensivliyinin artmasi iso vahid fotonu iki yers bolmoklo molumati tahrifsiz
goabul etmoaya imkan verir.

Kriptografiya sistemi son zamanlar yeni texnologiyalarin inkisafi ilo
olagodar olaraq getdikco daha az miihavizo olunan bir sistema ¢evrilmokdadir.
Ancaq stenografiya sayssindo molumatin tohliikasiz Otiirtilmasi perspektiviori
daha inandiricidir.

Kvant kriptografiyasi hazirda informasiyanin on boyiik miihafizasini
tomin etso do, belo miihafizo metodunun istifadssi bahali avadanliq vo
molumatlarin uzaq mosafoys gondorilmasinin miimkiinsiizlityii sobobindan
nainki alverigsizdir, hom do malumatlarin tam miihafizasini tomin etmir.
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UMUMTOHSIL MOKTOBLORINDO RIiYAZIYYATIN TODRISINDO
GRAPH PROQRAMINDAN iSTiFADO

Acgar sozlar: riyaziyyat, Graph programu, funksiya, qrafik, tatbig

Umumtohsil moktablorindo riyaziyyat dorslorindo kognutiv foaliyystin hoyata
kegirilmasindo  informasiya texnologiyalarindan istifadonin  rolu  boyiikdiir.
Texnologiyalarin tatbiqi sagirdlorde miisbat motivasiya yaradir, todrisi effektiv togkil
etmoys imkan verir, maraqli 6yronmo tsulu ilo sagirdlordo daha genis bacariglarin
formalagmasina yol acir.

Moagaloda timumtahsil maktablorinds riyaziyyatin todrisindo «Graphy» totbiqi
programinin istifadasindan bshs edilir. Kompiiterdo Graph 4.4 totbigi programindan

- k . _ .
istifado etmoklo « y =— funksiyasi vo onun grafiki» movzusundan 6yronms va totbiq
X

tapsiriglarina aid ¢alisma halli nimunalori nazardon kegirilir.

M.B.A60ynnaesa

HUCITIOJb30OBAHUE ITPOI'PAMMBI «GRAPH» 1P OBYUYEHUUN
MATEMATHUKHU B OBILIEOBPA3OBATEJIBHBIX HIKOJIAX

Kniouesvie cnosa: mamemamuxa, npoepammnoe obecneuenue Graph,
@ynryusa, epagux, npumenenue

Hcnonb3oBanne MHOOPMALMOHHBIX TEXHOJOIMH HIrpaeT OOJIBIIYIO pOJb B
peamm3alMd  TIO3HABATENbHOM  JIEATENHHOCTH HA  ypOKax  MaTeMaTHKH B
00meo0pa3oBaTeNbHbIX MIKONAX. I[IpMMEHEHHe TEeXHOJIOTHH CO3MaeT y CTYACHTOB
MOJIOKHUTENbHYI0O MOTHBALMIO, MO3BOJIIET A(PQEKTUBHO OpraHU30BaTh OOyYEHHE,
OTKpBIBAET NyTh K (OPMHPOBAHUIO y CTYIEHTOB Ooyiee IIMPOKHX HABBIKOB
WHTEPECHOTO METO/1a O0yIECHHUS.

B crartee roBOpuTCS 00 WCIOJIB30BAaHWM INPHKIATHOH mporpammbl «Graphy
npu oO0y4eHHH MaTeMaTHKe B 00meoOpa3oBaTeNpHbIX IIKomax. C  MmMOMOIIbIo
npukinagHoi nporpammel  «Graph 4.4» Ha KOMIIBIOTEpE PAacCMOTPEHBI IMPUMEPHI
pabounX peIIeHNH, CBA3aHHBIX C 00YJAIOINMH ¥ MPUKJIAJIHBIMH 33/1a9aMH TI0 TeMe

k
« Y =— QyHKIHS 1 ee TpaduK».
X
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USING THE GRAPH SOFTWARE WHILE TEACHING
MATHEMATICS IN SECONDARY SCHOOLS

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

The use of information technologies plays a big role in the implementation of
cognitive activity in mathematics classes in secondary schools. The application of
technologies creates positive motivation in students, allows for effective organization
of teaching, and paves the way to the formation of wider skills in students with an
interesting learning method.

The article describes the use of the «Graph» application software while
teaching mathematics in secondary schools. Examples of solutions to learning and

application tasks on the topic « y = — function and its graph» are studied using «Graph
X

4.4» application software on the computer.

Giris

Bu giin 6lkomiz sosial, igtisadi vo digor sahalords oldugu kimi tohsil
sahasinds do inkisaf etmis 6lkolor arasinda on yiiksok yerlori tutmaga galisir.
Tohsil sahasi dovlat siyasatinin asasini toskil edon uzun middatli dovr tgilin
hazirlanmis dovlat programlarina asaslanaraq inkisaf edir. Bes strateji istiqgamati
ohato edon “Azorbaycan Respublikasinda tohsilin inkisafi iizro Dovlet
Strategiyasi”nin ikinci strateji istiqgamati mohz tohsil sahssinds insan
resurslarinin miiasirlosdirilmasidir. Strategiyada deyilir: "Son 3040 il arzindoki
elmi-texnoloji taraqqi, innovasiyalar vo modernlasma naticasinds praktiki bilik
vo Voardiglorlo  zanginlogsmoayan, sirf nozori xarakter dasiyan tohsil 6z
fundamental shamiyyatini itirmakdadir. Bu baximdan tshsilin mazmununun
formalagmasinda akademik biliklorlo yanasi, praktik bilik vo bacariqlarin,
Saristonin vacibliyi 6na ¢aKilir. Sarista alds olunmus bilik va bacariglar praktiki
foaliyyatds effektiv vo somarali tothigq etmok gabiliyyatidir. O, soxsin qazandig
bilik vo bacariglarin konkret faaliyystin naticasina g¢evrilmasini tomin edir.
Saristays asaslanan tohsil sosial-iqtisadi inkigafa daha effektli xidmot gostorir"
[2].

Miiasir informasiya texnologiyalar1 sagirdlorin qazandiglar1 bilik vo
bacariglarin formalagsmasina, onlarin praktikada totbigino genis imkanlar agir.
Bu bacariglar lazim olan molumatlarin axtarisinin miivaffogiyystlo hoayata
kegirilmasi, miallim vo sagirdlorin somorali garsiligh faaliyyat géstormasi,
tolob olunan molumatlarin yiikksok doqigliklo aldo olunmasi, gazanilmis
biliklarin tacriibads totbiq edilmasi va s. kimi meyarlar hesab olunur.
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Umumtohsil moktablorinds todris edilon riyaziyyat fonni iizro tolim
standartlarinin reallagdirilmasinda miiasir informasiya texnologiyalarindan
istifado yiiksok tolim naticalorinin olds edilmasi {iglin moagsadouygundur.
Rogomsallasan comiyyat miiasir riyazi tahsilin mozmununa yeni taloblor goyur.
Sagirdlorin moktobda oldos etdiyi bilik vo bacariqlari hoyati situasiyalarda tatbiq
etmok bacariglarin inkisaf etdirilmasi muallimlarin asas vazifalorindon biri
kimi diqgeato ¢atdirtlir. Ona goére do riyazi tohsilin miiasirlosdirilmasinin asas
istigamatlorindon  biri  onun  Oyradilmasi  vo  totbigi  yOniimiiniin
giiclondirilmasidir.

Bu giin imumtohsil moktablorinds riyaziyyatin todrisinde miixtalif
klassik Oyrotmo metodlari ilo yanasi miasir todris metodlarindan da istifado
edilir. ©nonavi metodlar daim miasir todris metodlar ilo tamamlanir, asasan
hazir biliklorin deyil, yeni biliklorin miistogil monimsanilmasi i¢iin
foaliyyatlorin dyradilmasine yonaldilir, yani, kognitiv foaliyyst hoyata kegirilir

[7].

Arasdirma

Riyaziyyat dorslorinds daha ¢ox istifado edilon informasiya (malumat)
xarakterli inkisaf etdirici todris metodlarini iki grupa ayirmaq olar:

a) molumatin hazir formada Otiiriilmasi tisullari: miihazirs, izahat, todris
filmlari va videogarxlarin niimayisi, lent yazilarina qulaq asmaq va S.

b) biliklorin miistagil monimsanilmasi tisullari: kitabla miistaqil is, tolim
programi ilo miistaqil is, riyazi modellorin qurulmasi, informasiya bazalari ilo
miistaqil i, informasiya texnologiyalarindan istifads va s.

Bu giin sagirdlora sinifdo riyaziyyati dyrotmok iiciin miixtolif todris
metodlarindan istifads edilir ki, bunlardan on effektivlori asagidakilardir:

1. Darsin geyri-ananavi baslangici - emosional shval-ruhiyys (epiqraf,
video fragment, rebus, tapmaca) yaradilmasi, moqgsadlorin, goézlontilorin,
narahatliglarin aydinlasdirilmasi;

2. Problemli vaziyystlorin  yaradilmasi, problemli  masalalorin
aydinlagdirilmasi va halli;

3. Todris materialinin togdimatlar1 - informasiya texnologiyalarindan,
elektron tadris vasitalorindon, interaktiv 16vhalordoan va s. istifado;

4. Induktiv vo deduktiv montiq sxemlarinin istifadasi;

5. Interaktiv &yronmo formalarmdan vo ya onlarin elementlorindan
istifada: “layiho metodu”, “beyin homlasi”, “debat”;

6. Sagirdloro soxsiyyatyoniimlii vo fordi differensial yanagsmanin hoyata
kegirilmasi, onlarin qrup foaliyyatinin (ciitlordo, daimi torkibds qruplarda,
novbali qruplarda isloma) vo miistaqil isinin toskili;

7. Qeyri-onanavi dars ndvlari: mithaziralor, ekskursiyalar, nagil darslori,
konfrans darslori, tadgigat dorslori, layihs foaliyyati va s.
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Umumtohsil moktoblorinds riyaziyyat dorslorinds kognutiv foaliyyatin
hoyata kegirilmasindo informasiya texnologiyalarindan istifadonin rolu
boyiikdiir. Texnologiyalarin totbigi sagirdlordo miisbat motivasiya yaradir,
todrisi effektiv togkil etmoys imkan verir, maraqli dyranmo tisulu ils sagirdlorda
daha genis bacariglarin formalagmasina yol agir.

Riyaziyyat dorslorinds tonlik va barabarsizliklorin halli, funksiyalarin
aragdirilmasi va S. kKimi tatbiqi ¢aligmalarin hallinds grafiklordan istifads edilir.
Diizbucaqli koordinat sistemindo qrafiklori qurmaq {giin istifado edilon
programlardan biri do Graph 4.4 totbiqi programidir. Bu proqramda qrafiklorin
qurulmasi ilo barabor bozi riyazi hesablamalar1 da yerino yetirmok miimkiindiir.
Programdan istifado verilon tapsirigin hollinin asanligla basa diisiilmasina vo
aydin tosovviir edilmasina komok edir [8].

Riyaziyyatin todrisi  prosesindo sagirdlorin  qrafik bacariglarini
formalagdiran  «Graph 4.4» totbigi programinda 8-ci sinif “Riyaziyyat”

kursundan «y = K funksiyasi1 va onun grafiki» movzusundan 6yronma va totbiq
X
tapsiriglarina aid ¢alisma holli niimunalorini nozardan kegirak.

8
Cahsmal. y= T funksiyasinm qrafikini qurun. Qrafiks gora:

a)x-in 4, 25; -2,5-0 borabor giymotlorino uygun y-in qiymotlorini;
b) y-in 8; -2 giymatlorinds x-in uygun qiymatlorini tapin [6, soh.114].

Halli: Kompiitero Graph 4.4 totbiqi proqramu yiiklondikdon sonra asas
pancarasi agilir. Menyu satrindon «Function» bandi mausun oxu ilo vurulur,
Agcilan «Insert function» alt menyu bandi mausun oxu ils segilir vo ekranda bu
adda dialaoq poncorasi agilir. Dialoq pancarasinds ise funksiyanin tipinin
standart oldugu qeyd edilir. «Function equation» sahasina (f(x)-in garsisindaki
sahayo) funksiya proqramlasdirilma dilinds yazilir. Agilmis dialoq pancarasinda
funksiyanin qrafikinin qurulacagi araligi vo addimi, qrafikin gostarilms (tasvir)
tipi, rongi, qalinligi, markerin tipi, rongi, Ol¢iisii vo digar parametrlor segilir.
Bundan sonra OK omr diiymasi sixilan kimi avtomatik sistemdo qrafik qurulur.

. . 8 : : . :
Belolikls, monitorda y = S funksiyasinin qrafiki olan hiperbola tasvir olunur

: 8 : . -
(Sakil 1). y= S funksiyasi {li¢iin X # 0 oldugundan bu funksiyanin grafikinin
Oy oxu ilo kesismo noqtesinin olmadigr aydin goriiniir. Demsali, funksiyanin

. 8 . .
grafiki koordinat oxlarin1 kosmir. y=—; diisturunu grafikin izorinds geyd

etmok iiciin «Function» bandinin «insert label» alt menyu bondindan istifado
edilir. «Zoom» menyu bondinin funksiyalarinin kémayilo diizbucaqli koordinat
sisteminin Gl¢tilarini Vo eyni zamanda tosvirin miqyasini doyismok miimkiindiir,
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«Move sistem» alt menyu bondindon istifado etmoklo koordinat sistemini
harakat etdirmak olar.

File Edit Function Zoom Calc Help
D@ +#L YV 8 omA|/adO PPLY
Vo s
VN fie-Bik
vidio

V4 Label
V@ Sews

9= [
fi0= 2 %
Pl |-2

Snepto: [Function Rl 104

x=-859 y=-1030

Sakil 1.

Funksiyanin qrafikini qurduqdan sonra proqramdaki funksiyalarin
komayilo ¢alismanin a) bondindoki tapsiriq yerino yetirilir. Mausun oxunu OXx
koordinat oxunda geyd olunmus 4 ododinin tizorino gatirmoklo avtomatik
sistemds 4-0 uygun y-in giymati tapilir. A(4; -2) noqtasini geyd etmok tigiin
«Function» bondinin «Insert label», homin noqtodon kegon absis vo ordinat
oxlarma paralel diiz xotlor ¢okmok iigiin «insert relation» vo ndoqto tosvirini
vermok {igiin «Insert point series» alt menyu boandlorinden istifado edilir. Bu
gayda ila diger noqgtalar B(2,5; -3,2) va C(-2,5; 3,2) do geyd edilir (Sakil 2) .
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koordinat oxu {izorinds verilmis adadlors yaxinlasdirmaqla avtomatik olaraq
homin ndqtolorin absisi tapilir. y = 8 oldugda x=-1 vo y=-2 oldugda iso

Sokil 2.

x=4. D(-1; 8) vo M(4; -2) noqtalari avvalki bondds oldugu kimi alt menyu

bondlarinin kdmayilo grafikin tizerinds qeyd olunur (Sakil 3).
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Cahsma 2. Eyni koordinat miistavisinda y=§ Vo y=7-X
X

funksiyalarmin qrafiklorini qurun vo grafiklorin kasismo noqtalorini tapin [6,
soh.114].
Hoalli: «Function» bondinin «Insert function» alt menyu bandindoaki

«Function equation» sahasino y =§ Vo y=7-X ifadalorini programlagdirma
X

dilinds yazaq. Har bir tonliys uygun grafikin qurulacagi araligi, addimi, qgrafikin
gostorilmo tipi, rongi, galinligi, parametrloro uygun marker vo s. segib
avtomatik sistemds grafiklori quraq (Sakil 4).

-
File Edit Function Zoom Calc Help

D&MW + 4L V Qg =omA|/adO PLOY

A(6: 1)

Sokil 4.

Digor parametrlardon, yani «Function» bendinin «insert label» alt menyu
bondindan istifado etmoklo har bir diisturu ona uygun grafikin tizarinds geyd
etmok olar. Mausun oxunu grafiklorin kasismo noqtalorinin tizorine goymagla
ekranin asag1 sag vo sol hissalorinds homin noqtalorin koordinatlarini gérmok

miimkiindiir. y:E Vo y=7-x funksiyalarmin qrafiklorinin kosismo
X

noqtalorinin koordinatlart A(6; 1) va B(1; 6) olacaqdir. «Function» bandinin
«Insert label» alt menyu bendinin komoyilo grafiklorin kesismo ndqtalorinin
koordinatlarini1 asanligla yazmaq olar.
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Notica

Riyazi biliklorin 6yranilmasi vo totbiq edilmasi tigiin informasiya
texnologiyalarindan istifado miiasir dorsin asas telablarindon biridir. Verilon
tapsiriglarin  sagirdlor torofindon kompiiterds xiisusi proqramlarin kémayilo
emal edilmasi onlarin golocokdo daha ¢atin tapsiriglarin yerino yetirilmasinoe
stimul yaradir.

Riyaziyyat dorslorindo Graph totbiqi programindan istifado sagirdlordo
oyrandiklori movzular {izra bilik, bacariq vo Vardislorin formalasdirilmasi va
inkisaf etdirilmasinda, hoyati situasiyalara tatbiq olunmasinda va s. kimi hayati
bacariglarin formalagdirilmasinda miihiim rol oynayair.

Riyaziyyat dorslorindo Graph programindan istifado sagirdlor {iglin
maraqli olmaqla yanasi, onlar1 yaradiciliga havaslondirir, riyaziyyatin totbiqi
istigamatlarini, istifads sahalorini {izo ¢ixarmaqda onlara komok edir.

Belaliklo, Graph proqrami grafiklorin qurulmasi va naticalorin toqdim
edilmasi tigiin avozolunmaz vo eyni zamanda tmumtohsil moktob sagirdlori
ti¢iin an yaxs1 vizual tolim vasitosidir.

ODOBIYYAT

1. Azorbaycan Respublikasinm timumtohsil moktoblori {iglin riyaziyyat fonni tizra
tohsil programi (kurikulumu) (I-X1 siniflor). Baki, 2013.

2. Azorbaycan Respublikasinda tohsilin inkisafi iizro Dovlet Strategiyasi
/IAzarbaycan moktobi, 2013, Ne 5.

3. Abdullayeva M. 8-ci sinif riyaziyyatin todrisinde IKT-don istifado. “Fizika,
riyaziyyat vo informatika todrisi” jurnali. Baki, 2017, Nel, soh.56-61.

4. Abdullayeva M. Using Graph Software in Teaching the Subject of Functions:
The Case of Azerbaijan. Turkish Journal of Computer and Mathematics
Education. Vol.12 No.1 (2021), 71-95.

5. Abdullayeva M. Riyaziyyatin todrisi metodikasi-1. Baki, «Elm vo tohsily,
2020, 208 s.

6. Qohramanova N. va b. Umumtahsil maktablorinin 8-ci sinfi iiciin Riyaziyyat
fonni lizra dorslik. Baki: Radius, 2019.

7. Hogocenvyesa 3./M. PazBepHyTble IUIaHBI JIEKUUMH W ydeOHbIE 3afaHusl UL
ylIeHToB 1o Kypcy "Teopermueckue ocHOBbI 00yuenusi matematuke'/ C.-
[TerepOypr, Uzn-Bo "O6pazosanue”, PI'TLY, 1997.

8. http://www.padowan.dk

Redaksiyaya daxil olub 20.02.2023

48



Pedaqoji Universitetin Xabarlari. Riyaziyyat va tobiot elmlari seriyasi — 2023, C. 71, Ne3, s. 49-56
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2023, V. 71, Ne3, pp. 49-56

UOT 51:37.016
M.S.Cabrayilov, S.B.Karimova
Azarbaycan Dévlat Pedaqoji Universiteti
malikmammadcabrayilov@gmail.com
sabina.kerimova270@yandex.ru

RiYAZIYYAT MUOLLIMI HAZIRLIGINDA RiYAZIi ANALIiZ
FONNINDON MOSGOLO DORSLORININ YERI HAQQINDA

Agar sézlar: Riyazi analiz, miiallim hazirligi, orta maktob riyaziyyati, maggala,
tapsiriglar sistemi, kontr misal, sira, kasilmazlik

Riyazi analiz Riyaziyyat miiollimi hazirhginda osas fonlordon biridir. Yeni
fonlorin todris planlarma daxil edilmosi naticoside bu fonn iizro do auditoriya saatlari
azaldilmigdir. Fonnin riyaziyyat miisllimi hazirliginda miistosna rolu noazors alinaraq
bu azalmanin keyfiyyat azalmasina sobob olmamasi {iglin maggalo darslarinin todrisi,
sarbost islorin icra mexanizminin tokmillogdirilmoasi, mosgolo dorslorinds tapsiriglar
sisteminin metodiki osaslarla yaradilmasi ilo bagl tokliflor miizakirays ¢ixarilir.

M.C.[rcadpaunos, C.b.Kepumosa

O MECTE IPAKTUYECKHNX 3AHATHHA 11O MATEMATHYECKOMY
AHAJIN3Y B IOAI'OTOBKE YYUTEJENU MATEMATHUKHA

Kntouesvle cnoea: Mamemamuyeckuii auaius, noo20moexka yuumernetl,
Mamemamura CcpeoHell WKOAbl, NPAKMuyecKue 3aHsAmus, CUcmemd YNnpadCHeHul,
KOHMP npumepbsl, psio, HeNnpepbleHOCHb

MareMaTHyecKuii aHaIW3 OJWH W3 OCHOBHBIX IMPEAMETOB IMOATOTOBKHU
yauTeleld MareMaTukd. B AeicTBYIOMMX y4eOHBIX TUIaHAX 3aMETHO YMEHBIIMIUCH
AyIATOPHBIE 4Yachl TIPeaMETa. YUHTHIBAasS WCKIIOYUTEIBHYIO pOJIb TIpeaMeTa B
MIOATOTOBKE YUMTENEH MaTeMaTHKH, IS TOTO YTOOBI 3TO COKpAaIlleHHe HE MPHUBEIO K
CHIDKCHHUIO KadecTBa, Ha OOCYKICHHE BHOCITCS NPEUIOKEHUS 10 TPOBEACHUIO
MPAKTUYECKUX 3aHSITHH, COBEPILICHCTBOBAHUSA MEXaHu3Ma BBITTOJTHEHUS
CaMOCTOSTEIHHBIX PabOT M CO3/TaHNE CUCTEMBI 33/ IaHIH HA METOTMIECKON OCHOBE.

M.S.Jabrayilov, S.B.Karimova

ABOUT THE PLACE OF PRACTICAL CLASSES IN MATHEMATICS
ANALYSIS IN THE TRAINING OF TEACHERS OF MATHEMATICS

Keywords: Mathematical analysis, teacher training, secondary school

mathematics, practical exercises, the system of exercises, counterexamples, series,
continuity
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Mathematical analysis is one of the main subjects in the training of teachers of
mathematics. In the current curricula, the classroom hours of the subject have
noticeably decreased. Taking into account the exceptional role of the subject in the
training of mathematics teachers, so that this reduction does not lead to a decrease in
quality, proposals are made for discussion on conducting practical classes, improving
the mechanism for performing independent work, and creating a system of tasks on a
methodological basis.

Riyazi analiz fonninin Riyaziyyat miisllimi hazirhiginda ¢ox ohomiyyatli rol
oynadigini siibut etmaya yaqin ki, ehtiyac yoxdur. 20-ci asrin avvalarindon baglayaraq
bu fonnin elementlorinin orta moktobs gatirilmasi pedaqoji ictimaiyyatin diggot
morkazindo olmusdur.

Diinyagoriisiiniin formalagsmasinda rolunu, riyazi maariflondirici shamiyyatini
nozars alan bir qrup taninmus riyaziyyatcilar fonnin orta moktaba gotirilmasini moslohot
bilsalar do, bazi riyaziyyatg1 pedaqoqlar bu fonnin orta moktoabdo tadris olunan fanlarls
olagali todrisi metodikasinin zoaif islondiyini, bu fonnin todrisinin sagirdlordon daha
yiiksok saviyyali diisiinmo gabiliyyati tolob etdiyini nozoro alarag hesab edirdilor ki,
Riyazi analiz elementlorinin orta moktabds todrisi miivaffaqiyyst gazana bilmaz.

Nohayat, diinyada intellektual saviyyanin inkisafi birinci istiqgamoto iistiinliik
verdi. Molum oldugu kimi XX-osrin 2-ci yarisindan baslayaraq Riyazi analizin
elementlori orta moktob programlarinda yer tutmaga basladi. Bu kicik xatirlatma
gostorir ki, orta moktabin riyaziyyat miollimi Riyazi analizi hom formal, ham do
mazmun torafdon bilmaklo har iki toklifin Gstinliyiini vo gatigmazligini bilmali va
nazors almalidir.

Golocak riyaziyyat misllimlarinin bu keyfiyyatloro malik olmasi iso miiallim
hazirhgmin garsisinda duran vazifalardondir. Tahsilin saviyyasi comiyyatin sifarisi ilo
toyin olunur. Comiyyat inkisaf etdikco onun sifarisi do tokmillosir. Tahsildo bu yeni
fannlarin, amals galmasing, bazilorinin siradan ¢ixmasina sabasb olur.

Tohsil programlari vo onlarin asasinda todris planlar1 yenilonir. Ancaq bu
yenilonmalar elo olmalidir ki, ixtisasin asasi togkil edon fonnlarin tadrisine Xalol
gotirmasin. Hor bir miosllimlik ixtisasinda belo fonnlor var. Riyaziyyat miiollimi
hazirhiginda bu fannlor Riyazi analiz, Cabr, Hondass, Riyaziyyatin todrisi metodikasi,
Pedagogika vo Psixologiyadir.

Riyaziyyat dogiq tebistsunasligin vo texnikanin tesiredici silaht olmaq {iglin
aparata malik olmalidir ki, o tobiatlo vo texniki proseslords kamiyyatlarin doyismasini
sistematik Oyrona bilsin. Belo aparat Riyazi analizdir. O, genis monada doyison
komiyyatlor nozariyyesini riyazi ifadssidir. Riyazi analizin asas mahiyyati dayisen
komiyyatlor nozariyyasidir. Yoni bag veran proseslor naticasinds miixtalif giymatlor
alan komiyyaotdir.

Riyazi analiz bir torofdon orta moktobds todris olunan bir ¢ox Riyazi
anlayislarin elmi osasini verir, (irrasional adadin varligi, N —daracadon kdkiin varligi,
miistovi fiqurun sahasi, ayri qovsiiniin uzunlugu) digar torafdan bir sira Riyazi fannlor
(Funksional analiz, Riyazi fizika tonliklori, Diferensial tanliklor, Diferensial handaso vo
s.) li¢lin baza rolu oynayir. Riyaziyyatin bir ¢ox fiziki, kimyavi, texniki masalalora
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totbiq imkanlarin1 niimayis etdirir. Tolobonin tofokiiriindo dialektik diisiinco torzinin
formallagmasina, metodoloji olaraq sonlu ilo sonsuz arasinda analogiyanin mdévcud
olmadigina inam yaradir, onun riyazi madoniyyatini inkisaf etdirir.

Birinci kurs tolabalorinin rayins asason bu kursda tadris edilon fonnlor arasinda
monimsanilmasinds an ¢ox ¢atinlik ¢okdiklori mohz Riyazi analizdir. Buna sabab
Riyazi analiz fonnindon digarlarina nozoron daha ¢ox mucarradlosdirma vo montiqi
doagiqlik talabi, orta moktoblo miigayisada yeni obyektlorin 6yranilmasi, yeni diisiinma
torzinin tolob olunmasi, movzularin tadrisinds deduktiv prinsiplora bir ¢ox hallarda
omal edilmamosidir. Boazi hallarda mucarradlogdirmo tokrar aparilir. Qisa yazmaq
Xatrina simvolikalardan genis istifads olunur.

Ik novbada Riyazi analizin | semestrdo todris olunan “analizo giris”
bolmasinds daha ¢ox mucarradlogdirma mévcuddur va burada daha ¢ox yeni anlayiglar
daxil edilir. Isbat iisullar1 orta moktobdoki iisullardan daha gox forglonir. ©dodlor
tizarinda islomoak tocriibasi olan talobalor sonsuzluq, sonsuz kigilon, sonsuz bdyiiyan
anlayislarmi dork etmokda cotinlik cokirlor. "&—0"—dilinds toriflor he¢ do biitiin
tolobalor ti¢iin aydin olmur. Bu bdlmada 6yrondiklarinin galocok faaliyyatlori tigiin
ohomiyyatini kifayst godor dork etmirlor. Ona goro do bu bolmonin tadrisinds dors
saatlarinin azaldilmasi onlari miioyyan c¢otinliklo tizlosdirir. Sorguda istirak edon
tolobalordon (I kurs) toxminan 45% digar fonlorlo miiqayisods riyazi analizin daha
¢otin oldugunu geyd edirlar. Son kurs talobalori Riyazi analiz fonni tizro teoremlorin
hacmcs boylik olmasini, isbatda avvalki teoremlora ¢ox istinad edilmali oldugunu,
teoremlorin isbat tsullarinda oxsarligin azligini, isbat dsullarinin orta moktob
riyaziyyatinda tanig olduglari tisullardan fargliliyini fannin monimsanilmasinds ¢atinlik
yaratdigini qeyd edirlor. Bir ¢ox hallarda onlar miihazirada Syrondiklorini tocriibado
misal hollinds istifado etmokds ¢atinlik ¢okirlor. Tolobalor geyd edir ki, teoremlorin
isbatinda yeni yanagsma talob olunur. Teoremin sortlorini dogiq tasavviir edo bilmirlar.
Miioyyan hokmii vermoak tigiin hansi sortin zoruri oldugunu forglondira bilmirlor.

Bu ¢atinliklori aradan galxmasi iigiin onlara miisyyon faktlart miistaqil isbat
etmoaya cohd etmolori tovsiya edilmalidir. Bu cohd zamani ya onlar heg bir addim ata
bilmir, ya soshv addim atir ¢ox az hallarda isbat ideyasim diiz tapa bilirlor. Bu cahd,
naticosindon asili olmayaraq onlarda diisiinmok, axtarmaq gabiliyyatinin inkisafina
Sobab olur. Mohz bundan sonra onlar miisllimin miihaziradaki fikirlorini daha yaxsi
manimsayirlor.

Onu da geyd etmaliyik ki, universitetloro Riyaziyyat miiollimliyi ixtisasi tizro
gobul olunan abituriyentlorin riyazi hazirlig: da istanilon saviyyads deyil.

Dogrudur son illor goriilon bir sira tadbirlor: miisllimlorin sosial saviyyasinin
yaxsilagdirilmast ilo olagodar goriilon todbirlor, universitet seg¢imindo ilk olaraq
Pedaqoji ixtisaslart se¢an abituriyentlorin toqaiidiinds olan artim, ali maktablards tadris
prosesini tokmillogsmasinds hayata kegirilon islahatlar, tadrisin elmi metodiki bazasinin
mohkamlondirilmasi miioyyan tosir gostarir. Dars ilinin avvalinda | kurs talabalorinin
hazirhigr ilo bagh apardigimiz miisahidslor bunu demoys oasas verir. Bununla yanasi
riyazi hazirlig1 asagi saviyyado olan tolobalor dos az deyil.

Diinyanin taninmis universitetlorina gobul asason riyaziyyat vo abituriyentin
tohsil alacagi dil asasinda aparildigindan riyazi gabiliyyati yiiksok olan sagirdlorin bir
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hissasi bu ali moktoblori segir. Digor hissasi isa tohsildon sonra daha yiiksok maddi
tominati olan yerli ali moktablorin, igtisadiyyat, miithondislik ixtisaslarini segirlor. Ona
gbra do bu giiniin taloblorina cavab veran misllimlor hazirlamaq {igiin gobul edilon
talobalarin dars vasaitlari ilo tominatinin yaxsilagdirilmasina, tadris prosesinin daha da
tokmillosdirilmasine, ayrilan dors saatlarinin  daha ¢ox peso hazirligina xidmot
etmosina, talobalorin sarbast islarinin somorsliliyinin artirilmasina xiisusi digqot
yetirilmalidir.

Burada ixtisasin peso hazirliginin osas fonlorindon olan Riyazi analizin
todrisino diggot ¢okmok istayirik. Bu istigamatdo mosgolo darslorinin samarasinin
artirtlmasi da shomiyyat kash edan masalslordandir.

Ali moktoblords riyazi fannlorin todrisi osasen miihazira vo mosgalo dorslori
soklinda aparilir. Miihazirodo fonnin asas noazori mosalalori sorh edilir, fonno aid
anlayiglar verilir, fannin mazmununu tagkil edan faktlar isbat edilir. Miihazira fonnin
ohato dairasi osas movzularla tanigligr mioyyan edir.

Fonnin nozari masalalorinin - manimsanilmasi onlarin totbiq imkanlarinin
arasdirilmasi tolobolordo bacariq vo vardislorin yaranmasi asasan masgalo dorslorinda
hoyata kegirilir. Moaggalo doarslarinds tolobo saymin azlig: talobalorin dorsds daha foal
istirakina, onlarin miihazirada Gyrondiklorini analiz edorok, daha mikommol dork
etmasina imkan verir. Talobalor miihazirads dinladiklari lakin tam menimsamadiklori
anlayis vo faktlart masgala darslarinds miiallimin foal istiraki ilo miizakirays ¢ixararaq
movzunu darindon basa diismoya ¢alisirlar. Ona géra do mosgala darslori miitaxassisin
formallagmasinda shomiyyatli rol oynayir.

Adoton, miihazira darslorini daha ¢ox elmi-pedaqoji foaliyysti olan tocriibali
miiallimlor, masgalo darslorini isa nishaton gonc miiallimlor aparirlar. Lakin tocriiba
gostorir Ki, mosgolo dorslori miiallimdon miihazira dorslorina nazoron heg¢ do az
hazirliq, bacariq vo pedaqoji ustaliq tolob etmir.

Mosgalo miiallimi mévzunu kifayat qador atrafli bilmoklo yanasi, tolobalarin
sual vo ideyalarima dorhal reaksiya vermoyi, dors boyu tolobalorin hor birinin
foaliyyotino digget yetirmoyi, tolabalorin gavrama foaliyystino istigamet vermoyi
bacarmalidir.

Masgolo dorslori miithazirado Gyranilonlorin mohkomlandirilmasi ilo yanasi
hom do nazori mosalalorin totbigi imkanlarini niimayis etdirilmasinds asasli rol
oynayir. Talobalor golocak faaliyyatlorinds lazim olacaq bacariq va vardislari an ¢ox
masgalo darslarinds qazanir.

Ona gors do kafedranin kadr potensiali imkan verdikde miihazirs vo masgslo
darslarinin eyni miallim tarafindsn aparilmasi faydali olar. ©gar bu imkan yoxdursa bu
miiallimlorin 6z faaliyyatlorini uzlagdirilmasi zaruridir.

Masgoalo miiallimi har bir dorsdo goracayi isi aydin tasavviir etmali, talobalora
fordi yanagmagi bacarmalidir. Yeni movzuya aid darsds tolobalarin avval dyrandiklori
va istifado edocaklari faktlari xatirlatmalidir. Miiallim har darsds talobolorin mévzunu
yaxs1 manimsomeosi {igiin garsiya qoyulan vazifadon asili olaraq hall edilocok masalo va
misallart segmali, onlarin sorbast vo miistoqil islori ilo olagedar istigamatlondirici
tokliflor vermolidir.
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Moasgoala dorslari bir torofdon miihazirods toqdim edilon anlayis vo faktlarin
monimsanilmasini digar torafdon homin faktlarin misal vo ¢alismalarin hallina totbigini
niimayis etdirilmalidir.

Vaxtdan samarali istifado olunmas {igilin el ¢aligmalar toklif etdirilmalidir ki,
onun yerina yetirilmoasids talabalor 6yrandiyi bir nega nazari masalalori totbiq etsin.

Xisusilo | kurs tolabalari tapsirigi yerina yetirorkon nadon baglayacaglarini
miioyyonlosdirmoklo ¢atinlik gokirlor. Ona goro do onlara ovval tapsirigl arasdirmaq
sonra icrasma baslamaq tovsiya edilmalidir. Masalon lim f(x) hesablamaq tgiin

Xx—a

toloba f(X)—in toyin olundugu ¢oxlug, @—ndqtoesinin bu ¢oxlugun limit noqtasi
olmasini toyin edib, f(X) funksiyasimin hansi elementar funksiyalarin kompozisiyasi
naticasinda amoals goldiyini aragdirmaqla nadan baslayacagini tayin edo bilar.

x> —5X+6

Misal 1. lim ————— hesablaym.
x-»3 X -9

Limiti hesablayan talobs miioyyon edir ki, X=3 olduqda kasrin surati vo
moxraci "0" giymotini alir. Ona géra do surot do moxracda X —3 tokhadlisina béliiniir.
Kasrin surat va moxracini X—3% 0 ifadasine béliir.

x? —5Xx+6 (x—2)(x—3) x-2

x2—9  (x=3)(x+3) x+3
Sonra isa nisbatin limiti hagqinda teoremdoan istifads edarok
lim x> -5x+6 . x-2 1

X—3 X2—9 _x—>3X+3_6'

X2

Misal 2. lim hesablayin.
x—0 \/1+ Xsin X —~/c0OS X

Bu misalda da funksiya X =0 néqtesindos toyin olunmayib. Funksiyanin moxracinda

irrasionalliq var. Talaba ilk olaraq kasrin maxracini irrasionalliqdan qurtarir.
. X2 _ x?(/1+ xsinx +~/cos x)

lim - =lim -

x50 \/1+ xsiNX —+/cOsX x>0 1+ Xsin X—CcoSX

Maoxracdoki toplananlart qruplasdirir vo Kasri x? # 0 boliir. Naticado
V1+ xsin x ++/cos x

lim .
x>0 1—C0SX SInX
o+
X X
ifadasini alir. MoXracdaki toplananlarin va suratin limiti var,
. 1-cosx 1 . sinx . -
lim=——"===, lim>—==1, Ilm(\/1+xsmx+\/cosx)=2
x—=0 X 2 x>0 X x—0

oldugundan
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. x? 2 _4
lim _ = )
01+ xsinx—+cosx 1, 3
2

oldugunu alir.
Misal holli teoremlorin Gyradilmosine do motivasiya yarada bilor. Masalon

L . . cosx—sinx+1 . x*-x -
limit mévzusunu &yronarkon lim Im————— vo s. bu tipli

(7 COSX+sinX—1" x-tlnx—x+1
2

misallart avval Oyrondiklori qaydada hesablamagi toklif edib ¢otinliyi niimayis
etdirmak, Lopital qaydasini 6yranarkon homin misallara qaydani totbiq edib asanligla
hesablandigini géstarmaklo Lopital teoremlarins diggati calb etmak olar.

I kurs tolobalorino Gyrondiklori fonnin ohomiyyatini ¢atdirmaq ticlin Riyazi
analizin digar fonnloro aid mosalalors tatbigino aid misallar gostorilmasi do onlarda
fonna maragi artirar. Misal olaraq tok daracali cabri tonliys baxag.

f(X)=a,x*"™ +ax*" +...+ay,,, =0

f (X) — ¢oxhadlidir vo VX € R ndqtosinds kesilmozdir. X — in miitlog giymotco kifayot

godor boyiik giymstinds f(X) = aOX2n+1 +alX2n +...+8y,,; coxhadlisinin isarosini
ax*"*! toplanani miioyyon edacok. Yani elo M >0 var ki, [x>=M oldugda

2n+1
gk

>‘a1x2” +...+8,,,4| olacag. Ona goro do X —miisbot olduqda goxhaodlinin

isarosi @y —ilo eyni X —monfi oldugda a, —oemsal1 ilo miixtolif isaroli olacaq. Basqa
sozlo f(M) ilo f(—M) ododlori miixtolif isarsli olacaq. Ona gora do kasilmaz
funksiyanin sifiri hagqinda Kosi teoremins osason elo ¢ € (—M, M) noqtassi var ki,
f (c) =0. Basqa sozlo, € cabri tonliyin kokidiir.

omsallar malum adadlor oldugda ¢oxhadlinin tok doracali olmasi sarting
ehtiyac galmir. Coxhadli par¢anin uc néqgtalorinds miixtalif isarali giymstlor aldigda
analoji masalays baxag.

Moasalon f (x) =x* —x—1 cabri goxhadlisi [1,2] pargasinin uc noqtalorinds
f(1)=—1 f(2)=13 giymotlorini aldigindan bu parcada x*—x—-1=0 tonliyinin

kokiiniin varligini hokm eda bilorik. Tolobalorin diggetine ¢atdirilmalidir ki, teorem
noinki, kokiin varhigin toyin edir, teoremin totbigi ilo kokiin toqribi hesablanmasida

miimkiindiir. Bels ki, [1,2] pargasini [1;1,1], [131,2],..., [1,9;2], hissolora boliib
[1,1;1,2] parcasinda  da  tonliyin  kokin  varligim  gostora  bilorik.
Prosesi davam etmokls tonliyin kokii C adadins yigilan 1;1,1;1,2.. ardicilligin alariq.

Yaxud elo misallar toklif etmok olar ki, miioyyan teoremi aragdirmali olsunlar.
Roll teoreminos baxag.
1. Forz edok ki, f(X) funksiyasi

1) [a,b] parcasinda kesilmozdir,
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2) (a,b) intervalinda diferensiallanandir.
3) f(a)=f(b)
Onda heg olmazsa elo bir & e (a,b) ndqtesi var ki, f'(£)=0.

Misal 3. Roll teoreminin sartlorini azaltmaq olarmi?
Bu mogsadlo kontr misallardan istifado etmok faydalidir.

X, 0<x <1olduqgda,
f(x)= )

0, x=1 oldugda
sortini 6dayir. ‘v’Xe(O,l) tgin f'(X)=1 yoni (0,1) intervalinda f'(x) #0. Niya
teoremin hokmii 6donmir. Teoremlos ziddiyyat varmi?

Taloba teoremin sortlorinin 6donmosini yoxlayaraq miioyyon edir ki, baxilan

funksiya X =1 noqtesindo kasilon oldugundan teoremin sortlorindan biri denmir. Ona
gora do hokmiin 6denmomasi do tobiidir. Demoali, 1) sortini atmaq olmaz. Talabalora

toklif olunur ki, f(x)= |X|, Xe (— a, a), f(x)=%, xe(02) funksiyalarma

baxmagla digor sortlorin zoruriliyini arasdirsin.

Bu tipli misallar teoremin dogrulugunu niimayis etdiran illustrasiya xarakterli
misallardan daha ¢ox maraqli olur. Onlara adaton kontr misallar deyirlar.

Tobii ki, misal vo calismalar sistemi biitiin m6vzular1 ohato etmolidir. Bu
mogsadla elo tapsiriglar toklif edilmolidir ki, tapsirigi yerino yetirilmoasi talobanin bir
neg¢a Nazori masalani moanimsamasine yardimer olsun. Masalan: belo bir tapsiriga
baxag.

Asagidaki siralardan hansina Leybnis teoremi tatbiq edilo bilor

Dl—l+l—l+
2 3 4

funksiyasina baxaq. f(X) funksiyasi f(0)= f(2)

4) 1+1+£+1+...
2 3 4

5) 1—£+£+E+£+1+...
2 2 3

Toloba bu tapsirigi yerino yetirmok {icilin siranin y1gilmasi {i¢iin zoruri
sorti, isarasini ndvbo ilo doyison siranin torifini, Leybnis teoreminin hor iki
sortini Oyronmoli vo bilmalidir.

[Ik baxigda Riyazi analiz uzun illor todris olunur. Onun todrisi
metodikas1 haqqinda kifayot qodor yazilib. Sanki burada miizakiro edilocok

masalo yoxdur. Lakin aslindo bu bels deyil. Tadris planlarinda, tadrise ayrilan
saatlar doyisdikdo hor bir miollim 6z metodikasin1 doyisiklikloro
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uygunlagdirmalidir. Riyaziyyat miisallimi hazirligina verilon taloblore uygun fakt
vo anlayislar1 tolobalorin monimsomasini tomin etmolidir. Fonn proqramlarina
baxsaq 15-20 il avvalkindon ciddi bir forq gérmorik. Ciinki bu mévzularin
todrisi daha ovvallordon miizakira olunub vo formalasib. Ona goéro do keyfiyyot
zoiflomasi olmadan todrisin hoyata kegirilmosi fonn miisllimdon daim isini
tokmillogdirmayi tolob edir.

2020-ci ilodok Riyazi analiz fonnin 4 semestrdo comi 300 saat todris
olunmasi nazords tutulurdu. 2020-ci ilds tosdiq edilmis todris planinda fonnin
225 saat todrisi nozards tutulur. Riyaziyyat miislliminin ixtisas-peso hazirliginin
verilon tolablor tobii ki, azaldilmamalidir. Moktob daha yiiksok peso hazirligina
malik miosllimlor tolob edir. Dars saatlarinin azaldilmasi talobalora daha ¢ox
diistinmok, 6z {izorindo sorbast vo miistoqil islomok imkan1 verilmasini nozardo
tutur. Azorbaycan Respublikast Nazirlor Kabinetinin 24.XI1.2013 tarixli
gorarinda da tolabolorin sarbast vo miistaqil islorinin shomiyyasti 6z oksini tapib.
Goriliniir  tohsilin  bu komponentinin  hoyata kegirilmosi mexanizminin
hazirlanmasina ehtiyac vardir.

Yoqin ki, Riyazi analiz fonni todris planinda nazords tutuldugca onun
todrisi ilo bagh fikirlor tokliflor olacaq. Mogsadimiz bu fonni todris edon
misllimlarin bu ise diggetinin zaruri olmasini bir daha xatirlatmaqdir.
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RIYAZi QABILIYYOTLORIN TOLIM PROSESINDO TOTBIQLORI

Agar sozlar: tolim, miiallim hazirlig, riyazi qabiliyyat, tolim metodlar,
mazmun Xatlari, teorem

Pedaqoji kadrlarin hazirlanmasi vo dovriin talobina miivafiq miitaxassislarin
yetisdirilmosi homiso aktual problemlordon biri hesab olmusdur. ilkin morhals kimi
istonilon kadrin hazirlanmasinda orta moktab asas baza rolunu oynayir.

Miollim hazirligi, onun elmi vo pedaqoji osaslari osason ali pedaqoji
moktablords formalasir. Hor bir fonnin tadrisinds homin fonno moxsus anlayislarin
oyradilmoasinds miiallim tarofindan forqli yanasmalar totbiq edilir vo bu metodik
baximdan da olduqca zaruridir. Togdim olunan bu mogalods riyaziyyat miiallimino xas
olan osas pedaqoji gabiliyyatlor, talim prosesinds onlarin qarsihigli sokilds slagssi,
mozmun Xatlori tizro miiallimin didaktik vo konstruktiv gabiliyyatlorinin birgs totbiqi
hortorafli sokilds nazordon kegirilmisdir.

A.M.Mammaoosa

NPUMEHEHUE MATEMATHUYECKHUX CIIOCOBHOCTEM
B NIPOLECCE OBYYEHU

Knrouessle cnosa: noocomosxa, no02omoska yuumeet, Mamemamudeckue
CROCOOHOCMU, MemOoObl 00YUeHUs, COOepICameNbHble TUHUL, meopema

[loaroroBka TenaroruyecKux KaJapoB U  TOATOTOBKA  CIEIHAJIHCTOB,
OTBEUAIOIIMX TPEeOOBAaHUSAM BPEMEHH, BCErJa CUUTAJach OJHOW M3 aKTyaJbHBIX
mpobiieM.  Kak mpeaBapuTeNbHBIA 3Tam, By3 HrpaeT poJib OCHOBHOW 0a3bl B
MTOITOTOBKE JIFOOBIX KaJAPOB.

[lenarornyeckass TMOArOTOBKA, €€ HAy4YHO-IIEJAArOTHYECKHE OCHOBBI B
OCHOBHOM (hOPMHUPYIOTCS B IENarornyeckux By3ax. lIpu mnpenofaBaHUM KaXkI0To
MpeIMeTa TPUMEHSIOTCS Pa3Hble MOAXOJbl K TPENOJAaBaHUIO CHEIUPUISCKUAX IS
3TOr0 MpeAMETa MOHATHHA, U 3TO HEOOXOAMMO C METOJUYECKON TOYKM 3peHus. B
JAaHHOW CcTaThe OBUIM PACCMOTPEHBbI IEIArOrMYECKUE CIOCOOHOCTH, IPHCYIIUC
VUUTENI0 MaTeMaTUK{, WX B3aUMOCBS3b B IIpollecCe OOYy4YCHHs, COBMECTHOE
MPUMEHCHUE JUIAKTHYSCKUX U KOHCTPYKTHUBHBIX CIIOCOOHOCTEH YYHUTENs 110
COJepKaTEeIbHOM JIMHUH.
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APPLICATION OF MATHEMATICAL ABILITIES IN THE LEARNING
PROCESS

Keywords: training, teacher training, mathematical ability, teaching methods,

content lines, theorem

Training of pedagogical personnel and training of experts corresponding to the
demand of the time is always considered one of the urgent problems. As a preliminary
stage, high school plays the role of the main base in the training of any personnel.

Teacher training and its scientific and pedagogical foundations are mainly
formed in higher pedagogical schools. In the teaching of each subject, different
approaches are applied to the teaching of concepts specific to that subject, and this is
necessary from a methodological point of view. In this article, the pedagogical abilities
specific to the mathematics teacher, their relationship to the learning process, and the
joint application of the didactic and constructive abilities of the teacher along the
content lines were reviewed.

Respublikamizda pedaqoji kadrlarin hazirlanmasi osason ali pedaqoji
universitetlords vo orta ixtisas tohsil miisssisalorindohoyata kegirilir. Istor orta
moktob, istorso do ali moktob miisllimlorinin foaliyyat funksiyalari genisdir vo
bunlardan biri do planlagdirilan layihanin ilkin morhalasi basa diisiiliir. Burada
garsiya qoyulan moQsado nail olmaq, miiallim vo sagirdlorin bacariq vo
gabiliyyatlarinin miioyyan edilmasi, talim prosesinin idars olunmasi, nozards
tutulan noaticoys nail olunmasi istigamatlori daxildir.

Talim varsa, mogsad va natica olmalidir. Pedaqoq va psixoloqg alimlarin
birgo arasdirmalar1 vasitasi ilo miisyyon olunmusdur ki, talim prosesinds
magsad Vo alinan natica he¢ do hamisa nozords tutulan kimi olmur. Masalan,
riyaziyyat taliminds moagsad va notico arasinda olan ziddiyyatlora sabab kimi
asagidakilar1 gdstormok olar:

- miiallim tadris etdiyi konkret riyazi mévzunu elmi vo metodik baximdan
nozori olaraq tam osaslandira bilmir;

- miiallim tolim prosesinds togdim etdiyi riyazi mévzunu somarali iisulla
(metodla) sorh edo bilmir;

- miiollim mdvzunun izahinda sagirdlorin yas vo bilik saviyyslorini tam
dayarlondira bilmir;

- siniflor (kurslar) tizra riyaziyyat fonni iizro programlarda da nazords
tutulan, lakin bu vo ya digar subyektiv sobablordon sagirdlorin (talobalorin)
hamuisi torafindon manimsanilmayan mévzularin olmasi va S.

Bu geyd olunan bazi sabablor biitiin digar fonlarin tadrisina da gisman aid
edilo bilor. Lakin, riyaziyyat taliminds bu geyd olunan va geyd olunmayan
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digor osas soboblor todris prosesinin sonunda yekun miisbat naticonin
alinmasina birmonali olaraq sorait yaratmaya da bilor. Masalon, kvadrat tonliyin
hallini bilmayan hor hansi bir sagirds bikvadrat tonliyin hoallinin &yradilmasi
bilirik ki, geyri-miimkiindiir. Hoaqigi odoadlor vo onlar iizorinds hesab
omoallorinin icrasin1i mitkammal bilmoyan sagirdo kompleks adadlor hagqinda
otrafli molumatin verilmasi do miimkiin deyil. Demali, fonnin todrisi zamani
qarsiya qoyulan son moQsado miivafiq alinan notico bazi hallarda mioallimin
pesokarliq soviyyasindan asili olmaya da bilar.

Bizo molumdur ki, talimin mozmunu, forma va metodlart moagsado
tabedir. Qarsiya qoyulan moQsads nail olunmasi iso pedaqoji problemdir.
Miixtalif fonlorin todrisinds bu problemlorin homiso forgli formada tozahiir
etdiyini goriiriik.

Tolim prosesindo miisllimin gabiliyyat vo funksiyalar1 dedikdo onun
tohsilverici, torbiysedici, toskiledici, todqiqatsiliq vo s.xiisusiyyatlori basa
diigtiliir. Ali moktob miisllimi ii¢lin daha spesfik olan osas funksiya onun
pedaqoji vo elmi todqiqatciliq faaliyyatidir. Bu foaliyyat tolobolor {iglin yeni
funksiyalar formalagdlrmagqla yanasi, hoam do orta moktob kursunda onlarin aldo
etdiklori bilik vo bacariqlarda varisliyo imkan yaradir.

Miollimin elmi-todqiqatgiliq foaliyyati onun pedaqoji foaliyystinin
mogsadlorinin daha aydin dork edilmasing, tolim informasiyalarinin daha
dorindon timumilosdirilmasine, montigi sistemlosdirmonin aparici ideya vo
noticalorinin  daha olverisli formada miioyyoanlosdirilmasine koémok edir.
Miisllimo xas olan pedaqoji qgabiliyyatlor todris-metodik odabiyyatlarda
agagidaki kimi tosnif edilir:

- konstruktiv gabiliyyat;

- ekspressiv gabiliyyat;

- pedaqoji toxayyiil gabiliyyati;

- pedaqoji refleksiya gabiliyyati;

- kommunikativ (tinsiyyat) gabiliyyatlor;

- didaktik (6yratmo) gabiliyyatlor;

- suqgestiv (talginedici) gabiliyyatlor;

- todqiqatsiliq qabiliyyati;

- toskilatciliq gabiliyyatlori;

- elmi-idraki(akademik) gabiliyyatlor [3; 4].

Qeyd edak ki, ham aparici, hom do kdmakgi gabiliyyatlor vardir. Didaktik
(0yratma), toskilatgiliq qabiliyyatlori aparict qabiliyyatlors, qalanlari iso
komokgei qabiliyyatlors aid edilir.

Ali moktoblorde miisllim hazirlig: ilo slagodar aparilan islor vo onlarin
naticalori iimumi metodikanin asasimni togkil edir. Bu hallar biitiin fonlor tizro
pesokar pedaqoqlara aid edils bilar.
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Riyazi gabiliyystlo bagli problemlar fonnin xiisusiyystindon asili olaraq
daha qabariq sokildo nazors ¢arpir vo bunlar miixtolif baxis “prizmasindan”
asili olaraq sorh etmak olar. Miiasir dovrds riyazi tohsillo alagodar problemlor
Vo onlarin halli istigamatlori ¢oxsaxalidir [6].

Yuxarida sadalanan bazi pedaqoji gabiliyyatlor konkret fonlorin tadrisinda
forqli yanasmalarin tatbiq edilmasini olduqgca zoruri edir. Masalon, konstruktiv
gabiliyyat ixtisasdan asili olmayaraq biitin fonn miisllimlorino aiddir.
Konstruktiv gabiliyyst-talim prosesini modellosdirir, pedaqoji prosesds biitiin
potensial imkanlardan va biliklordon samarali sakilds istifado etmoya olverisli
Vo miinbit sorait yaradir.

Bu geyd olunan pedaqoji gabiliyyatlorin forma va istigamatlori konkret
fonlorin todrisi prosesindo miixtalif forgli qaydalarla daxil edilir. Riyaziyyat
fonninin strukturu bilirik ki, bes mozmun Xottindon ( odadlor vo omallar,
olgmolar, cabr vo funksiyalar, hondass, statistika vo ehtimal) ibarstdir vo bu
mozmun Xatlorinin dyradilmasinds forgli metodik yanagmalarin tatbigi oldugca
zoruridir. Yanasmalarin somorali tothigi vo sonda alinan tadris naticonin yiiksok
olmasi tgiin layiholosdirmo gabiliyysti oldugca shomiyystli rol oynayir.
Miisllmin layihalogdirmo qabiliyystino aid olan asas slamotlordan biri onun
todris etdiyi  fonnin elmi-nazori  vo  praktik ohomiyyatinin  diizgiin
miioyyonlosdirilmasindon ibaratdir. Bizo yaxst molumdur ki, burada qeyd
olunanlarin hamisiin ali moktoblords todris zamani tam sokilds reallagdirilmasi
homigo miimkiin deyildir.

Belo ki, mioallim hazirh@mmin ilkin morhalalori dolayisi yolla orta
moktabdo formalagir. Pedaqaoji universitetlorin riyaziyyat fakiiltosindo todris
olunan fonlor yalniz orta moktob miollimlorinin hazirlanmasina yox, eyni
zamanda golocokdo riyaziyyatdan todqiqatgr alimlorin yetigmasine do genis
sokildo imkan yaradir. Todris olunan ayri-ayri riyazi fonlor, mosolon Riyazi
analiz, Cabr, Funksional analiz, Differensial tonliklor vo s. hom golocok orta
moktob miiallimlorinin, hom do ali moktob miisllimlarinin (todqigatci alimlarin)
hazirlanmasina kompleks sokilds sorait yaradir.

Riyaziyyat tolimi prosesinds riyaziyyat miolliminin didaktik gabiliyyati
oldugca xiisusi bir shomiyyat kasb edir.

Misllimin didaktik gabiliyystlori informasiyalarin segilmasinda, todris
materialinin  hazirlanmasinda, kegilon riyazi movzunun praktik totbiginin
miioyyonlogdirilmasinds,  miivafiq  tolim  metodlarimin  segilmoasinda,
oyrananlarin idrak maraqlarinin va tosobbiiskarliq faaliyyatlorinin artirilmasinda
xtisusi ohamiyyat kosb edir. Riyaziyyat fonninin toliminds digar fanlorlo
miiqayisoda burada informasiyalarin diizgiin se¢ilmasi Vo onun mantiqi sokildo
tohlili nisboton miirokkabdir.

Bilirik ki, miiasir dovrde informasiya kommunikasiya texnologiyalarinin
stiratlo inkisaf etmasi tolim prosesinds miisbat rol oynamagqla yanasi, hom do
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bozi neqativ hallarin da yaranmasina sobob ola bilir. Masalan, handass mazmun
xatlarinin tadrisinde kompyuterdoan istifado olunmasi foza fiqurlari vo onlarin
xassolori haqqinda sagirdlara otrafli molumatlarin verilmosinds genis imkanlar
yaradir. Belo ki, bu fiqurlarin tosvirlori sagirdlors hazir sokildo toqdim olunur
ki, bunu da mogsodo miivafiq hesab etmok olar. Lakin, konkret olaraq bazi
riyazi mosalalorin  hallindo qgeyd olunan yanasmadan istifado miimkiin
olmadiqda sagirdlor bozi riyazi c¢atinliklorlo tizlaga bilirlor. Yoni, sagirdlor
baxilan riyazi mosalodo verilonlorin vo axtarilanlarin (machulun) tasvirinin
miistovido qurulmasini tam ayanilogdira bilmirlor. Bu baximdan hesab edirik ki,
foza fiqurlarinin tosvirini sagirdlors yalniz IKT vasitasilo dyradilmasi he¢ da
homiso moagbul hesab edilo bilmaz. Misllimlor bunu hékmon todris zamani
nazars almalidirlar.

Miasir dovrdo riyaziyyatdan tohlili miirokkob olan ¢oxlu sayda
informasiyalar movcuddur ki, onlari qisa miiddat orzinds biitiin sagirdloro
otrafli sokilds izah etmok miimkiin deyildir.

Todgiqater pedaqoq alim I.Qessen hesab edir ki, informasiyalar coxlugu o
vaxt moanimsonilo bilor ki, sagirdlor onu tahlil etmok gabiliyystino malik
olsunlar [5].

Informasiyanm qobulu dyrononin elmi potensialindan vo onun doarketma
gabiliyystindon oldugca ¢ox asilidir. Eyni sinifdo tohsil alan sagirdlorin hor
birinin ayri-ayriligda riyazi anlayislar1 dorketmo qabiliyyatlorine miixtalif
“prizma”dan yanasmagq olar.

Moasalon, sagirdlor torafindon asanligla monimsanilon vo praktik hoyatla
olagodar olan Pifaqor teoreminin dyrodilmasi ilo bagli bazi mogamlari burada
qisaca olaraq nazordon kegirak.

Teorem (Pifagor teoremi): Diizbucaqh ij(;bucaqzda katetlorin kvadratlart
comi hipotenuzun kvadratma borabordir, yoni a’+b? =c? (burada a va b katetlor,
C isa hipotenuzdur).

Diiz bucaq topasindan ¢okilmis hiindiirliik hipotenuzu X vo y (¢ox vaxt
CaVo Cp ilo isara edirlor) pargalarma boliir ki, bu pargalara uygun katetlarin
hipotenuz tizarindoki proyeksiyalari deyilir.

Qeyd edok ki, Pifagor teoreminin torsi asagidaki kimi ifads olunur:
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Toars Pifagor teoremi: Ogor licbucagin bir torofinin kvadrati digor iKi
torofin  kvadratlar1 comina borabardirss, onda bu ti¢cbucaq diizbucaqli
iicbucaqdir.

Diizbucaqli iicbucagin asagidaki xassalorini isbatsiz sagirdlorin nazaring
catdirmaq faydali olar.

Xassa 1. Diizbucagli ligbucagin diiz bucaq topasindon endirilmis
hiindiirliiyli onu 6z ilo oxsar olan iki ligbucaga boliir.

Xassa 2. Diizbucagli ligbucagin kateti hipotenuzla, bu katetin hipotenuz
tizorindoki proyeksiyasi arasinda orta miitonasibdir:

a’=cy Vo b= ¢, (Vo ya a?= cwca Vo b?= ccp; buraday = ¢, X = Cp)

Xassa 3. Diizbucaqli tiigbucaqda diiz bucaq toposindan  ¢okilmis
hiindiirliik bu ticbucagin katetlorinin hipotenuz iizorindoki proyeksiyalari ilo
orta miitonasibdir:

h’=x"y; (voyah®= cacy).

Bu xassalorin dyradilmasinds toklif olunan yanasmalardan istifado oldugca
somaralidir.

Qeyd edok ki, orta moktobin riyaziyyat kursunda Pifaqor teoreminin isbati
miixtolif Gisullarla verilmigdir. Bu teoremin holo isbatini bilmodon, xiisisi riyazi
miithakimoalor vasitesi ilo do asanligla sagirdlords bu teoremin dogrulugu va
totbiqi haqqinda riyazi teSovviirlori formalagdirmaq miimkiindiir. Qeyd edoak ki,
xiisusi mithakimolor riyaziyyatda isbat iisulu kimi gobul edilmir vo edilo do
bilmaz. Lakin, sagirdlora bu sokildo izahin verilmasi sorti olaraq“isbat” kimi
osalandirilir. Hoatta riyaziyyatci olmayan insanlar belo Pifaqor teoremi haqqinda
molumatli ola bilarlar. Ciinki,bu teoremin praktik tatbigi ayanidir vo sado riyazi
mithakimalorin kdmayi ilo onu sagirdloro dyratmok miimkiindiir. Bu baximdan
uzun illar kegmosinoa baxmayaraq hotta miixtalif peso sahiblori do Pifagor
teoremini nozori olaraq unutmurlar. Riyaziyyat fonni programlarina uygun
olaraq orta moktab riyaziyyat kursunda ovvolco Pifagor teoremi, sonra iso
“kosinuslar teoremi” tadris olunur. Malumdur ki, bucagin sinusu, kosinusu
anlayislar1 daxil edildikdon sonra Pifagqor teoremi verilir vo bu teoremin
isbatinda qeyd olunan riyazi anlayigslardan genis sokilds istifado olunur.
Diizbucaqli iigbucagin taroflari va bucaqlari arasindaki miinasibatlor vasitasi ilo
bucagin sinusu, kosinusu,tangensinin vo Kkotangensinin odadi giymatinin
verilon bucagin qiymatindon asililigi burada oyani formada sagirdlora genis vo
hortarafli sokilds izah olunur. Bu izahlarin sagirdlora verilmasinds riyaziyyat
miialliminin didaktik gabiliyyati xiisusi bir rol oynayir. Burada bazon secilmis
informasiyanin (mévzunun) tadrisinds slava gabiliyyatlorin do totbig edilmasi
zorurati meydana ¢ixa bilor. Molumdur ki, “kosinuslar teoremi”nin tatbiqi
istonilon tigcbucagin toraflori arasindaki riyazi miinasibati ifads edir.
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Teorem. Ugbucagm istanilon torafinin kvadrati qalan iki torafin kvadratlari
comi ilo bu toroflor arasindaki bucagin kosinusuna hasilin iki mislinin forgins
borabardir, yani

c? = a?+h?-2abcosy (burada y, a vo b toroflori arasindaki bucag: ifado
edir).

Bucagin sinusu vo kosinusu anlayislarini  monimsayan sagirdlor
diizbucaqli tighucaqda hipotenuz qarsisinda duran bucagin diiz bucaq (y=90°),
c0890°=0 olmasini qeyd etmoklo baraber, ham do ¢® =a? + b? naticesino do
asanligla golo bilirlor.

Demoli, sado riyazi miithakimolor aparmagla sonda Pifagor teoreminin elo
kosinuslar teoreminin xiisusi hali olmasi naticasine golmok miimkiindiir.
Riyaziyyatda bu ciir yanasmanin aparilmast yalniz riyaziyyat miislliminin
layiholosdirmos vo didaktik gabiliyyatlorinin birgs totbigi yolu ilo sldo etmoak
miimkiindiir. Sagirdlors miiallim torafindan toklif olunan bazi riyazi anlaysslar,
teoremlorin isbat1 vo S. sinifdoki biitiin sagirdlor torafindon tam monimsanilmir
vo bu real olarag da homiso miimkiin deyildir. Lakin belo riyazi anlayislar
haqqinda hotta zoif sagirdloro do miioyyon malumatlarin verilmosi oldugca
vacib vo zoruridir. Bu proses zamani sagirdlora riyazi anlayislar hagqinda
nominal qaydada informasiyalar da verila bilor. Masalon, kosinuslar teoreminin
isbatin1 biitin sagirdlor tam sokildo monimsays bilmirlor vo bu pedaqoji
aspektdon yanasdiqda da tam miimkiin deyildir. Bu teoremds bucagin kosinusu
isarasinin doyismasi vo konkret tatbiqds onun nozars alinmasi bazi sagirdlords
nishoton miioyyan ¢atinliklor yaradir. Isbat prosesindo iigbucagin toraflori vo
proyeksiyalar1 arasindaki miinasiboto goro nisboton miirokkob miihakimaya
osaslanaraq asagidaki natico alinir:

Ugbucagin torofinin kvadrati borabordir, galan iki torofin kvadratlar: comi
“+” onlarin birinin digorinin onun tizorinds olan proyeksiyasi hasilinin iki
mislina [2; 5.53].

Teoremin totbiginds bucaglarin daracs 6lgiisiindon asili olaraq kosinusun
isarasinin diizgiin miioyyan edilmosi do sagirdlor torafindan nisbaton ¢atin
sokildo manimsanilir. Bilirik ki, biitiin yuxarida qeyd olunanlarm elmi osaslarla
sinifdoki sagirdlorin hamist torofindon dork edilmasi real olaraq miimkiin
deyildir. Lakin baxilan konkret bir tothigdo naticoys nail olmagq {igiin bunu sado
isulla biitiin sagirdlors izah etmak miimkiindiir. Neco? Bu hali arasdiraq:

1) Pifagor teoremini vo onun tatbiglorini sagirdlorin oksoriyyati asanligla
monimsayirlor.  Yoni, tigbucagin diiz bucagi qarsisindaki  torafinin
(hipotenuzunun) kvadrati onun digar iki torofinin kvadratlari comins barabardir.

2) Birinci “addima” uygun olaraq sado ayani tosvirlo gostora bilarik Ki,
ogar iicbucaqda diiz bucaq sorti olaraq “kigilirss”, onda ona uygun olaraq
qarsitorafin uzunlugu da sorti olaraq “azalacaq”dir va torsina.
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3) Kor bucaglar tiglin kosinusun isarasini belo bilmayan sagirdlor intiutiv
olaraq teoremds kosinusun istirak etdiyi hoddin hansi halda “miisbat” vo ya
“monfi“isars ilo istirak etdiyini ¢ox asanligla dork eds bilarlar.

Bu geyd olunanlara asason deys bilorik ki, riyaziyyat mioallimininin
konstruktiv, layihilogdirmo vo didaktik qabiliyyatlori hesabina sagirdlor
torafindon dork edilmasi ¢atin olan riyazi anlayislar haqqinda onlara gisman do
olsa miifassal malumat vermok olar. Aparilan tocriibs vo todqiqatlar siibiit edir
ki, sagirdlorin riyaziyyatdan qazandiglar1 nazari biliklari vo informasiyalar1 tam
dork etmolori he¢ do asanligla oaldo olunmur. 9sas mogsads nail olmaq iigiin
kifayat godar nozari vo praktik riyazi biliklorlo yanasi, hom do Gyrananlarin
tohliletmoa gabiliyyatlorinin formalagsmasinda lazim olan zamana da xiisusu bir
ehtiyac vardir. Bu iso istonilon informasiyanin tohlili vo totbiqi liglin asas
faktorlardan biri hesab olunur.
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SPECTROPHOTOMETRIC DETERMINATION OF COBALT (11)
WITH O-HYDROXYTHIOPHENOL DERIVATIVES AND
HYDROPHOBIC AMINES
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The interactions of cobalt (1) with derivatives of o-hydroxythiophenol (o-
HTP), {4-hydroxy-3-thiolsulfonic acid (HTSA), 4-hydroxy-3-thiolbenzoic acid
(HTBA), 4-nitro-2- hydroxythiophenol (HNTP)} in the presence of a hydrophobic
amine (Am). The charge of homogeneous ligand complexes was determined by the
method of ion electromigration. Colored complexes Co (ll) - o-HTP are anions. To
neutralize the charge of the anionic complex, aniline and methylaniline were used as
Am. When Am is introduced into the system, the transition of anionic complexes to
the organic phase in the form of a mixed ligand complex (MLC) is observed. With a
single extraction with chloroform, 95.9-99.1% of cobalt (1) is extracted in the form
of MLC. The optimal range of acidity, at which the optical density is maximum and
constant, is at pHop, 1.8-3.8 (pHeg, 0.1-7.7). The maximum analytical signal during the
complex formation of cobalt (1) with o-HTP and Am is noticeable at 540-560 nm.
The molar absorption coefficients of Co(ll) complexes with 0-HTP and Am at Amax
were calculated by the saturation method and are ¢ = (3.12-3.72) - 104. MLC Co(ll)
extracts obey the basic law of light absorption at concentrations of 0.02—4.0 pg/ml. In
the composition of MLC, 1 mol of cobalt (I1) contains 2 mol of o-HTP and Am.

A.Z.Zalov, M.A.Mirzayeva, S.Q.Oliyev, E.Q.Sirinov

O-HIDROKSITIOFENOL TOROMOLORI VO HIDROFOB AMINLORLO
KOBALTIN(II) SPEKTROFOTOMETRIK TOYINI

Acar sézlar: kobalt, o-hidroksitiofenol téramalari, spektrofotometriya
Kobaltin (1) o-hidroksitiofenol (0-HTP), {4-hidroksi-3-tiolsulfo tursu
(HTSA), 4-hidroksi-3-tiolbenzoy tursu (HTBA), 4-nitro-2-hidroksotiofenol
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(HNTP)}va hidrofob amin (Am) istirakinda miixtalifliqgandli kompleks amalagalmo
reaksiyasi spektrofotometrik todqiq edilmisdir. Eyniligandli komplekslorin yiikii
ionlarin elektromiqrasiyasi iisulu ilo miiayyan edilmisdir. Roangli Co (II) - o-HTP
komplekslori aniondurlar. Anion kompleksinin yiikiinii neytrallasdirmaq ticiin Am
Kimi anilin vo metilanilin istifado edilmisdir. Am sistemo daxil edildikdo, anion
komplekslorin miixtalifligandli kompleks (MLK) soklindo tizvi faza kegmasi
miisahido olunur. Xloroform ila 95,9-99,1% kobalt (IT) MLK saklinda ekstraksiya
olunur. Optik sixligin maksimum va sabit oldugu optimal tursuluq pHep, 1,8-3,8 (pH,g,
0,1-7,7) uygun golir. Kobaltin (II) o-GTP vo Am ilo MLK amoala golmasi zamani
maksimum analitik signal 540-560 nm-do bas verir. Kobaltin (II) o-HTP vo Am ilo
komplekslaorinin doyma iisulu ilo hesablanmis molyar udma omsallar1 maksimum
dalga uzunlugunda € = (3.12-3.72)-10*-diir. Kobaltin (II) MLK-lorinin ekstraktlari
0,02-4,0 mkg/ml qatiliq intervalinda isiqudulmasinin asas ganununa tabe olur. MLK-
in torkibinds 1 mol kobalta (11) 2 mol 0-HTP vo Am diisiir.

A.3.3an06, M.A.Mup3zaesa, C.I . Anuee, 3.1 .Illupunos

CHEKTPO®OTOMETPUUYECKOE OIIPEJAEJEHUE KOBAJIBTA (1)
C ITIPOU3BOJHBIMHA O-TUAPOKCUTUO®EHOJIA U
I'maiPO®OBHBIMU AMUHAMM

Knrouesvle cnosa: kobanvm, npouzeoonvie  0-2UOPOKCUMUOPDEHOA,
cnekmpogomomempus

CrnekTpoOTOMETPHUECKMM METOAOM H3YYEHBI B3aUMOJICHCTBUS KOOaIbTa
(M) ¢ npousBogubiMu  o-ruapokcutHodenona  (o-I'Td),  {4-ruapokcu-3-
tuosicyinbponoBast kucinora (HTSA), 4-ruppokcu-3-TnonOeH3oiHas KHUCIOTa
(HTBA), 4-uutpo-2-ruapokcutrodenon (HNTP)} B npucyrctBuu ruapodoOHOro
amuHa (AM). 3apsa OJHOPOTHOIMIAHHBIX KOMIUIEKCOB OBbLT YCTAHOBJIEH METOJOM
anexkTpomurparui uoHoB. Oxpamernasie koMmruiekebl Co (II) — o-I'T® sBustores
aHnoHamu. s HeHTpanm3aluy 3apsia aHHMOHHOTO KOMIUIEKCa B KadecTBE AM
WCIIOJIb30BAJIM AaHWJIMH ¥ MeTWIaHWIUH. [Ipu BBeneHnn B cuctemy AM HaOmogaercs
nepexo/i aHMOHHBIX KOMIUIEKCOB B OpraHWYeckyro (asy B BHJE pa3HOJIHTAHIHOTO
komrutekca (PJIK). [Ipu ogHOKpaTHOM 3KCTpaKiuu Xjaopodopmom usBiekaercs 95,9—
99,1 % xobanbra (II) B Bume PJIK. OnTuManbHBI MHTEpBal KHUCIOTHOCTH, MpPHU
KOTOPOM OITHYECKas TUIOTHOCTh MaKCUMallbHA M MOCTOSIHHA, HaxoauTcs ipu pHor.
1,8-3,8 (pHe. 0,1-7,7). MakcuManbHbI  aHATUTHYECKHH  CHUTHAN  MPH
KoMmIuiekcooOpazoBannn kobanbTa (1) ¢ o-I'T® u Am 3ameren npu 540-560 HM.
Monsipubie ko3gdunuentsl nornonienus: kommiekcoB Co (II) ¢ o-I'T® u Am npu
Ayaxe BBIUMCIEHBI METOIOM HACBIIMIEHUSI W COCTaBISIOT € = (3,12-3,72)'104.
Okcrpaktel PJIK Co (II) mogunHAIOTCS OCHOBHOMY 3aKOHY CBETONOIJIOIICHHUS MpPU
kouneHrpamusax 0,02—4,0 mxr/miu. B cocraBe PJIK Ha 1 moas kobGanbra (1)
npuxoaTcs o 2 Moiab o-I' TP u Am.
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1. Introduction

Cobalt is a transition element of high industrial importance because of
its valuable alloying, dyeing, magnetic, catalytic, and plating properties. It is
also of biological significance thanks to its ability to be an active center of
coenzymes, e. g. vitamin B12. [1; 2] A great variety of photometric reagents is
known for the determination of cobalt. For photometric determination of
cobalt are quite selective reagents o-nitrozofenole group or a similar structure
with the oxime group [3]. 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 or 2-(4-iodophenyl)-
3-(4-nitrophenyl) -5-phenyl-2H-tetrazolium chloride (INT)}, water and
chloroform [4]. The complex formation and a liquid-liquid extraction in the
cobalt (Il) - 4-(2- thiazolylazo) resorcinol - 2,3,5-triphenyl-2H-tetrazolium
chloride-water—chloroform system was studied [5]. 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
[6,7]. A new solid-phase extraction method was developed for trace analysis
of cobalt on Duolite XAD-761 resin by using flame atomic absorption
spectrometry [8]. Complex formation and liquid-liquid extraction were studied
in a system containing cobalt (Il), 4-(2-pyridylazo) resorcinol(PAR), 1,4-
diphenyl-3-(phenylamino)-1H-1,2,4- triazole (Nitron, Nt), water, and
chloroform. The effect of some experimental parameters was systematically
investigated, and the optimum conditions for cobalt extraction as an ion-
association complex, (NtH") [Co** (PAR),], were found [9].

Oxyphenolate complexes of cobalt are insoluble in chloroform, while
mixed-ligand complexes with hydrophobic amines and aminophenols easily
dissolve in various organic solvents [10-12]. In this respect, a very promising
reagent is o-hydroxythiolphenols (HTPD), 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 (1)
with o-hydroxythiolphenols (o-HP) in the presence of hydrophobic amines
(Am). From o-hydroxythiolphenols  {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.
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2. Experimental

Reagents and apparatus. A stock solution (Img / mL) of cobalt (I1)
was prepared by dissolving in water an exact linkage CoSO,4 x 7H,0 in water
containing 2 ml conc. H,SO,4, and diluted with water to 1 liter [13]. The
concentration of the cobalt solution was adjusted gravimetrically [3]. Solutions
of HTPD and Am in chloroform (0.01M) were used. 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 (11). Portions of
stock solutions of Cobalt (11) 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).

3. Results and Discussion

Charge of the complexes and Choice of organic solvent. The binary
complexes Co(Il)-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).
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Table 1.
Optical characteristics, precision, and accuracy of the spectrophotometric
determination of Co(ll) with HTPD and Am

ThepH [ R% | A | €107 [ IgKe | 1gB | 1gKex | Working

Compound range of (nm) range /
maximum pg/25 ml
extraction

Co- HTSA -An 25-41 | 959 | 540 | 3.12 7.78 | 12.55 | 10.72 | 0.5-100

Co- HTSA -mAn 23-38 | 978 | 548 | 3.38 7.81 | 12.64 | 10.77 | 0.6-95

Co- HTBA -An 24-35 | 96.7 | 556 | 3.49 741 | 11.94 | 10.83 | 0.5-80

Co- HTBA -mAn 2.2-34 | 983 | 552 | 3.55 7.58 | 12.20 | 10.85 | 0.5-85

Co- HNTP -An 19-31 | 991 | 558 | 3.69 | 6.38 | 10.24 | 10.89 | 0.6-80

Co- HNTP -mAn 1.8-29 | 985 | 560 | 3.72 6.65 | 10.17 | 10.92 | 0.5-80

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(Il) (Fig. 1). The
absorbance was found to be maximum in the pH range 1.8-3.8. Extraction of
Co(Il) 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 > 7.7, the complexes were hardly extracted, obviously because of the
decrease in the degree of Am protonation.

A
naf

n-
no

n1

[ [ [ [
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.
1 - Co-HNTP-An; 2 — Co-HTBA-An; 3 — Co-HTSA-An.
Cc=2.035%10" mol/l, Cyirep = Can=1.0x10" mol/l, A=540 nm, £=0.5 cm
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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 1).

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 (&max) belong to the interval (3.12-
3.71)x10*. 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
were established by the equilibrium shift method and the method of Asmus
[14]. The results show a complex composition of 1:2:2 (Co(Il):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).

Hence, the complexes can be regarded as ion associates between doubly
charged anionic chelates [Co(HTPD),]* and two protonated Am species:
[Co(HTPD),](AmH™),. The stability constant of Co(I1)-HTPD-Am complexes
was calculated and found to be 1gf = 10.17-12.64 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 is 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 [15].

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)2]* (ag) +2AMH" (o) > [Co(HTPD)2](AMH)2 oy (1)
Distribution:

[CO(HTPD)2] (acye> (AmH)o[CO(HTPD)z1(AMH)z (org 2
Extraction from water into chloroform:

[CO(HTPD),]* (ag) +2AMH" (2 > [Co(HTPD)J(AMH)2 oy (3)
The equilibrium constants describing these processes are shown in
Table 1.
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The stability constant is determined by crossed lines method. The sizes
of equilibrium constant Keq calculated on a formulalg Keq = IgD — 21g[AmH"]
were presented in table 1. The made calculations showed that ternary Co(ll)-
HTPD-Am complexes in an organic phase won't be polymerized and are in a
monomeric form (y =1,08-1,31).

1.75p (a) 1.75 (b)
1250 (1) y=1.74x+6.33 125k (1) y=1.39x+5.35
@ (2) y=1.47x+8.09 % (2) y=1.73x+6.92
L
4075 s (1) R=HNTP 4075F s (3) R=HTSA
5 ® 2)R=An 5 @ (4 R=An
§10_25 - — Linear ((1) R=HNTP) bhp 25 - ~— Linear ((3) R=HTSA)
A — Linear ((2) R= An) — Linear ((4) R= An)
095 1 1 1 1 095 1 1 1 1
02510 35 30 25 20 02310 35 3.0 25 20

lg Cr lg 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. Cg, = 1.7x10"°>mol/l,
Chrep = 2.0x107> mol/l, Cap = 2.5%10° mol/1,A=540 nm, KFK-2 €=0.5 cm.

Effect of foreign ions and reagents. It can be assumed that large
amounts of alkaline ions, alkaline-earth ions, NH.,, W(VI), Mo(V1), CI-, S;03,
F, NO*, SO, POg, tartrate, citrate, oxalate and tiron; moderate amounts of
Cr(\VI), Cr(111), Zn(11) and Cd(I1); and small amounts of Mn(ll), Sn(I1), Cu(ll),
AI(111), ascorbic acid and SCN™ are tolerable. Ni(ll), Fe(ll, I11), V(IV, V),
Ga(lll), In(1), and TI(I) interfere seriously at a ratio of 1:1 with respect to
Co(Il). However, the interfering effect of some of these ions can be reduced
by masking with oxalate, citrate or EDTA.

Effect of Cobalt (11) 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.
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Table 2.
Analytical characteristics of some ternary complexes of Co with
o-hydroxythiophenol derivatives in the Presence of aniline

ompound LOD*: LOQ*: SS*: Beer’s law | The equation of
ng/ -ml | ng/ml pg/em? range calibration
(ng/ml) curves
Co-HTSA-An 15 53 2.30 0.02-4.0 0.045+0.110x
Co-HTSA-mAn 14 46 2.22 0.05-3.8 0.056+0.107x
Co- HTBA -An 13 42 2.17 0.02-3.2 0.069+0.103x
Co- HTBA -mAn 13 42 1.95 0.02-3.4 0.045+0.131x
Co- HNTP -An 12 39 1.87 0.02-3.2 0.054+0.133x
Co-HNTPmMAnN 14 41 1.79 0.02-3.2 0.055+0.132x

Note*: LOD- Limit of detection; LOQ - Limit of quantification; SS-Sandell’s sensitivity.

The proposed method compares favourably with the existing ones (Table 3)
and offers the advantages of better simplicity, rapidity, sensitivity and
selectivity [2-6].

Table 3.
Comparative characteristics of the procedures for determining of cobalt
Reagent [Ref.] pH A, nm | ¢10* Beer’s law range
(ng /ml)
Nitroso-R-salt [2] >5 415 3.5 0.7-29
1-nitroso-2-naphtol [2,3] >3 415 2.9 0.8-56
INT [4-6] 52-58 | 525 | 4.26 02-75
2-nitroso-1-naphtol [2] >4 365 3.7 0.1-60
HTSA -An 2.3-3.8 | 540 3.12 0.6-95
HTBA -An 2.4-35 556 3.49 0.5-80
HNTP -An 1.9-3.1 | 558 3.72 0.6-80

4. Analytical Applications

The proposed method under the already established optimum
conditions was applied for the determination of Co(ll) in various objects.

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 SO3. 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 cobaltusing the proposed procedures. The results are presented in
table 4.
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Table 4.
Determination of Cobalt in steel (h=6, P=0.95)
Compound Steel X Sy u St
Co-HTBA-mAn M 441 | 0.0124 | 3.12x10°* (1.24+0.0328) 0.025
(0.012 x107*
Co-HTSP-An %Co) | 0.0129 | 3.27 x10* (1.29£0.0331) | 0.022
x10~
Co- HTSA - mAn 0.0118 | 3.16 x10™* (1.1810.02345) 0.017
x10°
Co- HTSA-An Nel56 | 0.520 0.026 0.520+0.0210 0.037
Co- HTBA -An (0.56 0.569 0.020 0.569+0.027 0.033
Co- HNTP -An % Co) | 0.552 0.029 0.552+0.021 0.049

Determination of Co (Il) 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 HNOs, was transferred to a 50 ml flask, and
diluted to the mark with water. The results are presented in table 5.

Table 5.
Determination results of cobalt (I1) in the Sewage water and
Bottom sediments (n = 6, P = 0.95)

Compound Analysis | Added, pg Found, pg X = iﬁ S,
object \/ﬁ
Sewage water
Co- HTBA -An Sample 1 2.0 2.45 0.45+0.05 0.06
Co- HNTP -An Sample 2 5.0 6.14 1.14+0.11 0.07
Bottom sediments
Co- HTBA -An Sample 1 5 6.26 1.26+0.05 0.05
Co- HNTP -An Sample 2 5 6.92 1.92+0.04 0.08
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BECCEPHAS BYJKAHU3ALIIUA BYTAJIUEH-HUTPUJIBHBIX
KAYYYKOB C YYACTHEM ITIOJIMI'AJTIOTEHMETHIJL
COJAEPKAIIUX COEAUHEHNHU

Knioueevie  cnosa.  Oymaouen-Humpuninulii  KAy4yyK, — GYIKAHU3AYUA,
2eKCAXNIOPNAPAKCUION,  MEPKANMOOEH3MUA30N,  INACMOMEPd, XIA0P  COOEPAHCAUUX
COeOeHUHUS, MOOYIb, PAOUKAT

HccnenoBano neiicTBHe pAfa IMOJUTATIOTEHMETHIICOAEPKAIINX COSTUHEHUN
(II'MCC) kak CTPYKTypUPYIOIIUX areHTOB OECCepHOl BYJIKaHW3AIMH OyTaIUCH-
HUTpUIBHBIX 3nactomepoB CKH-40M. VYcranosneno, uro III'MCC obycnoBnuBaroT
OOJIBIIYIO TPOJOJDKUTEIBHOCTh HMHAYKIMOHHOTO Tepruojia U OOJBIIYI0 CKOPOCTh
peakiuii CTPYKTYpUpPOBaHHS B TJIABHOM IEPHOJE BYJIKAHU3ALWU IO CPABHEHHUIO C
cepocoepKalUMU IPOU3BOIHBIMH, B YACTHOCTH, KallTAaKCOM U ajbTakcoM. [loka3aHo,
yro [I'MCC wuMerT CcylecTBeHHbIE NPEUMYIIECTBA MEpe] NPUMEHSIEMBIMU B
HACTOAIIEe BpEeMsl CEPOCOJAEPKAIMMMHU YCKOPUTENIAMH. YCTaHOBJIEHO, 4YTO B
npucyrctBun OJI/IM BbIXOJ MONEpPEUHBIX CBA3E€H yBEeIWYMBAETCA 2-3 pasza, MpHUEM
CIIMBaHME 3aBUCUT OT coxaepxkanusa mnomapabix C-Cl rpynm. Ilokaszano, d9ro
XJIOpCcOZepIKalie ByJNKaHuW3ytomue areHTsl ByinkaHmsamuun bBHK (CKH-40M),
Onmarofapss WHTEHCHUBHOMY CTPYKTYpUPYIOIIEMY NEHCTBHIO B TJIABHOM IIE€PHOC
BYJIKAHM3allUM TIO3BOJISIET TONy4YaTh JJIACTOMEPHBIE MaTepHaibl C BBICOKUMH
3HaueHusIMH Monyisa. Peructpamus cmektpoB OIIP moka3siBaer, 4TO B YCIOBBAX
MOBBIIIIEHHBIX TEMIIEpaTypax CHIMBAaHUM TPOUCXOAMT pacmaj XJIOPCOIAEPIKAIINX
COEAMHEHHH Ha CBOOOHBIE PaJIuKaIIbL.
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S.M.Maommadov, G.H. Gzt:zqva, F.A.Omirov, i.Q.M('ivlayev., G.A.M>mmadova,
P.1LIsmayllova, R.F.Xankisiyeva

POLIHALOGENMETIL TORKIiBI OLAN BIRLOSMOLORIN IiSTIRAKI
ILO BUTADIEN-NITRIL KAUCUKLARININ
KUKURDSUZ VULKANLASMASI

Acgar sézlar: nitril butadien rezin, vulkanizasiya, heksaxloroparaksilen,
merkaptobenzotiazol, elastomer, xlor torkibli birlagmalar, modul, radikal

SKN-40M butadien-nitril elastomerlorinin kiikiirdsiiz vulkanlagmasi ti¢iin
strukturlagdirict agent kimi bir sira polihalometil torkibli birlogsmoalorin (PHM) tasiri
tadqiq edilmisdir. Miioyyan edilmisdir ki, PHM kiikiird tarkibli téramalarla, xiisusan do
kaptaks vo altaks ilo miigayisodo osas vulkanizasiya dovriindos daha uzun induksiya
miiddoti Vo struktur reaksiyalarinin daha yiiksok siirotino sobob olur. Gostorilmisdir ki,
PHM hazirda istifado olunan kiikiird torkibli siiratlondiricilorlo miigayisads shomiyyatli
istiinliikloro malikdir. Miioyyon edilmisdir ki, ODDM istiraki zamani corgali
alagalorin ¢ixim 2-3 dofa artir va tikilma prosesi C-Cl polyar qruplarinin migdarindan
asitlidir.  Gostorilmisdir ki, xlor torkibli vulkanlagdirict BNK (SKN-40M),
vulkanizasiyanin asas dovriinds intensiv strukturlagsma tasirina goéra yiiksok modul
giymatli elastomer materiallar1 alds etmaya imkan verir. EPR spektrlorinin geydiyyati
gostarir ki, tikilmo prosesinin yiiksok temperaturu soraitinds xlor tarkibli birlogsmalor
sorbast radikallara pargalanir.

Sh.M.Mammadov, G.G.Azizova, F.A.Amirov, |.G.Movlaev,
G.A.Mamedova, P.l.Ismayilova, R.F.Khankishieva

INVESTIGATION OF POLYHALOGENMETHIL CONNECTIONS
AS A LINKING AGENTS OF SULPHURLESS
VULCANISATION OF ELASTOMERS

Keywords: nitrile butadiene rubber, vulcanization, hexachloroparaxylene,
mercaptobenzothiazole, elastomer, chlorine-containing compounds, modulus, radical

The effect of a number of polyhalomethyl-containing compounds (PHMCS) as
structuring agents for sulfur-free vulcanization of nitrile-butadiene elastomers SKN-
40M has been studied. It has been established that PGMSS cause a longer induction
period and a higher rate of structuring reactions in the main vulcanization period
compared to sulfur-containing derivatives, in particular, Captax and Altax. It is shown
that PGMSS have significant advantages over currently used sulfur-containing
accelerators. It has been established that in the presence of ODDM the yield of cross-
links increases by 2-3 times, and the cross-linking depends on the content of polar C-Cl
groups. It is shown that chlorine-containing vulcanizing agents BNK (SKN-40M), due
to the intense structuring effect in the main period of vulcanization, makes it possible
to obtain elastomeric materials with high modulus values. Registration of EPR spectra
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shows that under conditions of elevated crosslinking temperatures, chlorine-containing
compounds decompose into free radicals.

BBenenue

Ha coBpemeHHOM 3Tane AJis YAOBIETBOPEHUS MOTPEOHOCTH 3KOHOMUKHU
B BOXHEHINX BHUAX KOMITIO3UIIMOHHBIX MAaTEPUATIOB M3 DJIACTOMEPOB, 0c0b0e
3HaYeHHUE MpHOOpeTaeT mpobiieMa HENPEPHIBHOTO MOBBIIICHHUS UX KayecTBa U
Cpoka ciyKObl. Pemenune 3Toli mpoOaeMbl HIMEET BOXKHOE HAYYHO-TEXHUYECKOE
3HauUeHUE, TaK KakKk YBEJIMYEHHE pecypca pabOTOCIHOCOOHOCTH H3- JeNuid
PaBHO3HAYHO JIOMOJHUTEILHOMY BBIMYCKY TPOAYKIHHA 0€3 pacHIupeHus
00BEMOB MPOU3- BOJCTBA M O00ECIIEUYNBACT 3HAYUTEIHHYIO SKOHOMHIO CBIPbS U
MarepuaioB. B HacTosiiiee BpeMsi 3a CYET HOBBIX MOHOMEPOB IMPAKTHUYECKHU
McYepraHbl Pe3epBbl PACHIMPEHUs aCCOPTUMEHTA 3a- ctoMepoB [1]. Tlostomy
TEHJICHIIUS B TIPOU3BOJICTBE PE3MHOBBIX U3JICTUN COCTOUT HE B CHHTE3€ HO BBIX,
a B TIOMCKE palOHAIbHBIX TyTEHl HCHONB30BaHUSA TPAAULUOHHBIX
KPYMHOTOHHQ)KHBIX ~ 3JIa- CTOMEPOB. ITO JOCTHTaeTCi COBMEIICHUEM
pPa3NUYHBIX DJIACTOMEPOB WM HMX Monaudukamueid A00aBKaMU XHUMHYECKU
aKTUBHBIX coequHeHud. Moaudukanus sBIsSETCS OAHUM U3 Hauboee
JOCTYIHBIX CIIOCOOOB YIIY4IIEHUS CBOWCTB DJIACTOMEPOB, TaK KaK MO3BOJSET
CHUHTE3MPOBATh PE3WHBI C 3aJaHHBIMH CBOWCTBaMU 0€3 CYIIECTBEHHOTO
W3MEHEHUS TEXHOJIOTHH NMPOU3BOJICTBA PE3UHOBBIX U3JENHI [2].

B coorBerctBUM ¢ TpeOOBaHUSIMH COBPEMEHHOH TEXHOJIOTMU
MIPOU3BOJICTBA 3JIACTOMEPHBIX MAaTEPHAIOB IPUMEHSEMbIE B MPOMBILIJIEHHOCTH
YCKOPUTENM BYJIKAHU3AIUU JIOJDKHBI OOECIeYMBaTh BBICOKYIO CKOPOCTh
peakuuil CTpyKTypUpPOBAHUSA, HE BbI3bIBAS MPEXKIECBPEMEHHOM BYJIKaHU3AIUU
aMacToOMepHbIX cMmeceil. Cpeau CyHIeCTBYIOLIETO B HACTOSIEE BpeMs
ACCOPTHMEHTAa YCKOpUTEJIeH BYJIKaHU3AIMH 3TOMY TPEOOBAHUIO B HAUOOIBIIIEH
Mepe OTBEYAIOT TeKca- xyoprnapakcuion [3; 4] u mepkantoden3tuazon (MBT)
[5]. TlpencraBnsuioch, OJHAKO, HWHTEPECHBIM H3YYHUTh BYJIKAHU3YHOIIEE
nercTBre nonuragoreaMmeruicoaepxkamux coeauaenuit [IIMMCC [-rekcaxmop-
n-kewnon  (I'XTIK), -okraxnop-4,4-numerwnaudenunmeran  (OAJM)] wu
YCTaHOBUTH, KaKMe OCOOCHHOCTH B KUHETHUKY BYJIKAaHU3AIUU DJIACTOMEPHBIX
cMecel BHOCAT COEIMHEHUS 3TOTO TUIIA.

MeToauka v 00beKT HUCCJIeI0BAHUS
B kadectBe OOBEKTOB HCCICIOBAaHUS HCIOJB30BAIH OyTaJIWeH-
HutpuibHbele anactomepsl CKH-40M. Ha naGopaTopHBIX BajibIlax IMocie
TIIATEIHLHOTO TePEMEIIMBAHUS JIacTOMEpa B TeueHue 3-5 MuH ¢ ppuxiueit f
=1:2 roToBunM cMecH, conepkamiue, macc.d. Ha 100 macc 4 smacromepa: 3.0
cimBaroniero areara, 5.0 smokcugHon cmoabsl DJ1-5, 5.0 okucu nuaka u 50.0
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TexHudyeckoro yriepoga I[1-324 (B HEKOTOPHIX KOMITO3UIIMSIX TOCICTHUN
OTCYTCTBOBaJ). 3areM moj mpeccoMm mnpu Temmeparype 80°C dopmoBanu
obpasusl B Buae InactuHok TonmmmHOM 0.3 MM;  Tayu.=150°C,
MPOA0KUTENBHOCTE T =100 mMuH [6].

CKJIOHHOCTB K BYJIKAHU3AIMU ONpenessuin Ha mpuoope BP-2 wmm ke mo
MaJICHUIO IJIACTUYHOCTU TIpH nporpese [7]. KuHeTuky CTpyKTypupOoBaHus Npu
ByJIKaHU3alMUu HeHanojdHeHHbIX cmeceld 3 CKH-40M uccnenoBaiu nmo MeToay
[8], a cTpykTypHBIE MapaMeTphbl CETKH BYJIKAHU3ATOB OMNPEIEISIN METOJ0M
30db-TeNb-aHanu3a [9]. CKopoCTh HW3MEHEHUsT MOJAYJid MPOYHOCTH IIpH
BYJIKQHHM3AIlUU H3y4alld 10 M3BeCTHON Meroauke [8]. CBOOOIHBIC paMKalbI,
oOpazywoomuecs  Opu CTPYKTYpUPOBAHUU cMmeceit, HCCIIEIOBAIINCH
paguocniektpomerpom  PD-1306  [10]. XapakrtepucTthka  COEIUHEHUH,
UCIBITAHHBIX B KAa4€CTBE CIIMBAIOIIMX areHToB Juig snactomepoB CKH-40M,
MoKa3aHa B TabJuIIe.

Tabauua.
CoeduneHus, UCNbIMARHbLE 8 KAYECTN8e CUUBAIOWUX A2eHMO8 OIS INACTHOMEPO8
Hassanue Xumuueckas popmyna Ta C
o-T'excaxnop-n-keunon (FXIIK) Cl;,C -@— CCl 90-100
©-Oxraxnop-4,4-mumeTnnanpenun- Cl
mera (OJUIM) | 110-120
I
Cl

Pe3yabTaTrhl U MX 00CyKACHHE

[IpencraBnennsie Ha puc. | JaHHBIE KHHETHKWA BYJIKAaHU3AIUU
HeHanoJHeHHBIX cMmecell n3 CKH-40M nokassiBaroT, uro mid [II'MCC B emme
OOJBIIIEN CTEMEHU TMPOSBISIOTCS XapaKTepHBIE UISI MOHOCYJIb(EHAMUTHBIX
yCKOpUTENe OCOOCHHOCTH BYJIKAaHU3AlMU: OOMbIIAs MPOJOIKUTEILHOCTD
WHIYKIIMOHHOTO TIEPHO/Ia U BBICOKASI CKOPOCTh PEAKIUH CTPYKTYpUPOBAHUS B
IaBHOM Tniepuone. Ilpu 3TOM KHHETUYECKHE KPUBBIE CTPYKTYpPUPOBAHUS
anactomepoB B mpucyrctBuu [II'MCC, B oTnuume OT W3BECTHOM cmecH (2-
MEpKanToOeH3THA30I), He OOHApYKUBAIOT peBepCHU BynakaHu3anuu (puc.l a,
0).
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Puc.1. Kunemuxa npucoedunenus xnopa (a) u KUHEMUKA CMPYKMYPUpo8aHusl
(6) npu eynkaumuzayuu HenanonueHuvix cmeceti uz CKH-40M (T=150°C) c
yuacmuem: 1 - 'XTIK; 2 - O/[JIM; 3 - 2-MFT

O Tom, uro III'MCC o0O0yclIOBIMBAIOT MEHBIIYID PEBEPCHUIO
BYJIKAHU3aLlMU, CBUACTEIbCTBYIOT TAKXKE PE3YJIbTaThl ONPEICIICHUS METOAO0M
30JIb-T€JIb-aHAJN3a  CTPYKTYPHBIX  IApaMETPOB  CETKM  BYJIKAHWU3aTOB,
nostydeHHbIX ¢ npuMeHeHneM [II'MCC. W3 naHHBIX, IPpUBEACHHBIX Ha PHC.2,
BUaHO, yTo OJIIM (xpuBas 2) npuBoaurt no cpaBHenuto ¢ ' XMK (kpuBas 1) k
IIOJIYYEHUIO BYJKAHHU3aTOB, B KOTOPBIX SIBICHHE NECTPYKIHMH BBIPAXKECHBI B
3HAYUTENILHO MEeHbIIeH cTeneHu [11].
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Puc.2.3a6ucumocms  cmpyKmypHuIX RApAMempo8 Cemku Om  NpPoOOANCU-
menbHOoCmu  8yAKanuzayuu oymaouen-numpuibno2o kayuyka CKH-40M c¢
yuacmuem: 1 - IT'XIIK; 2 - OIJIM (cnrowmnasn nunus - obwee wucio yeneu
CEeMKU, NYHKMUP — YUCTIO CULUMBIX MOTIEKYTL).

79



LM .Mameoos, I'T"Asuzosa, @.A.Amupos, U.I . Moenaes, I A.Mameoosa, I1. 1. Hcmaiinosa, P.d. Xankuwuesa

Otmeuennble ocobenHoctu B aercrBuu III'MCC cka3pIBaroTcs Ha
TEXHOJOTHYECKUX CBOWCTBAX 3JAaCTOMEPHBIX CMECe U (PM3MKO-MEXaHUIECKHX
XapaKTePUCTHKAX PE3UH CIEAYIOLUM 00pa3oM.

BceneactBue npopomkurenbHoro MHAyKHuMoHHoro mnepuoga III'MCC
OOyCIIOBJIMBAIOT PE3KOE IMOBBIIICHUE CTOWKOCTH PE3WHOBBIX CMeced K
MPEeXJACBPEMEHHON ByJlKaHu3anuu. JlaHHble, TpUBEIECHHbBIE HA pHUC. 3,
nokasbiBarot, 4yto ¢ npuMeneHueM [II'MCC npocturaercs mpuMepHO TaKOM ke
CKa4OK, YTO M B YyBEIWYCHHH OE30MACHOCTH TEXHOJOTHYECKOH 00paboTKH
AIACTOMEPHBIX CMECEH MPU MOABYIKAHU3AIIH.

030 é 200} 2
2 40 s g ol . I
E‘ / .: 160
£ 30 z
= / 2 120
s > =
8 20 —/ § 80 f
; .
E0f g 40 1
3
TS
0 10
0 L Bpe.{:n npglpenz.s.\muss Bpema 5y TIXAHIGALDM, MHH
Puc.3. Bausnue III'MCC  na Puc.4. Bauanue HI'MCC na
naacmo-s1acmuyeckue  ceolcmea KUHEMUKY U3MeHeHUs MO0y
cmecell Oymaouen-HumpuIbHo20 npu  GyIKaHusayuu cmecell us
kayuyka CKH-40M, nanoanennwix CKH-40M, HANOJHEeHHbIX
mexHuueckum yenepooom 11-324; 1- MexHu4ecKum yenepooom
MPT: 2—-OI/IM; 3-T'XIIK: 11-324:1 I'XIIK:2 - O[IM

brnarogapss MHTEHCUBHOMY CTPYKTYPUPYIOLIEMY JIEHCTBUIO B TIJIABHOM
nepuone ByinkaHusauuu [II'MCC 1o3BONAIOT MONy4aTh 3JIACTOMEPHBIE
MaTepHaibl C BBICOKUMH 3Ha4eHUsMH Monyis (puc. 4). M3 nanueix puc. 4
BHJIHO, YTO BBICOKAas CKOPOCTh pPEaKIHi CTPYKTYpUPOBAHUS B TJIABHOM
MIEPUOJIE BYJKAHM3ALUMU U 3aMEJUICHHOE UX NPOTEKaHWE B HAdaJlbHOW CTaguu
rpolriecca XapakTepHbl Uil Bcero paccmorpeHHoro Hamu psga [II'MCC. Ora
3aKOHOMEPHOCTh yCTAHOBJIIEHAa JUIsl 3jacTomepoB Bcex Mmapok CKH.
CtpykTypupoBaHue »3JjacToMepoB moja AehctBueM ykazaHHbix [II'MCC B
TJIaBHOM IICPHUOAC BYJIKAHU3AIUU MTPOTCKACT HACTOJIBKO HHTCHCUBHO, YTO OAXC
IIPY BBEIECHUM HMX B DJJIACTOMEPHBIE CMECH B PaBHOBECOBBIX B HM3BECTHBIX
KOJIMYCCTBAX OHU MNPUBOAAT K IIOJYUYCHHUIO BYJIIKAHM3AaTOB C MPAKTUYCCKH
OJIMHAKOBBIMM 3HadeHUAMHU Moaynd. IlomydeHue BynakaHM3aTOB € OOJBIIMM
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MOJAYJEM HMEET BaKHOE 3HAYCHHUE JUIsl CO3[aHUs arpecCUBOYCTOMYMBBIX
3JIACTOMEPHBIX MaTePUAIOB C BHICOKON H3HOCOCTOMKOCTHIO.

JlanHble, IpUBEIEHHBIE HAa puUC. 5, MoKa3biBaloT Takxke, yro [II'MCC
MIPEJICTaBJISIeT CYIIECTBEHHBIN HMHTEpeC AJi1 MPOBEACHHs BYJIKAHU3ALUU MPU
MOBBIIICHHBIX TeMmIiiepaTypax. C MOBBILIEHUEM TEMIEPATYphbl BYJKaAaHU3ALUU
YCKOPUTEIH 3TOT0 THUIAa OOYCIIOBIMBAIOT MEHBIIYID PEBEPCUIO MPOYHOCTHBIX
CBOMCTB BYJIKAHU3ATOB BCIEACTBUE MEHBIICH NECTPYKIIUU BYJIKAHU3AIIMOHHBIX
ceTok, oopasyembix B mpucyrctBur [II'MCC. OJIJIM npuBOAUT K MOTYyYEHHUIO
3J1aCTOMEPHBIX MAaTEpUAIOB, XapaKTEPU3YIOIIMXCA 00Jiee BBICOKOU (IIPUMEPHO
Ha 20-25%) CTOMKOCTBIO K TEIJIOBOMY CTapeHHIO [0 CpPaBHEHHUIO C
BYJIKaHHU3aTaMU C THA30JBHBIMH YCKOpUTENsAMH. JJis yCTaHOBIEHUS TPUYUH
W3IIOKEHHBIX BBIIIE OcoOeHHocTel Bynkanusywomero neictsus I[II'MCC
BECbMa BAKHBIMH MPECTABISIOTCS CIICIYIONINE JaHHbBIC.
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Puc.5. Kunemuxa usmenenusi Mooyis Puc.6. Cnexmp JIIIP CKH-
cmecent  Ha ochoge CKH-40M, 40M+ZnO+OIJIM, nonyuennviii
HANOJHeHHbIX MmexHu4ecKum nocie npozpesa cmecu  npu

yenepooom 11-324 npu @yaxanuzayuu memnepamype 150°C.
¢ yuacmuem: 1 - T’XMK; 2 - O1JIM

Perucrpamus cnektpo DIIP mokaseiBaer (puc. 6), 4TO B YCIOBHUSAX
MOBBIIIEHHBIX TeMIepaTyp ByikaHuzauuu npoucxoaut pacnang I[HI'MCC Ha
cBOOOJHBIE  paaukanbl. Mcmonb3ys — HOJydeHHblE  JaHHBIE,  MOYKHO
MIPEATIONOKNUTh CIECAYIOIUNA MEXaHU3M CTpyKTypupoBanus. [lon nencrsuem
temnepatypsl  Mosiekydael  [I'MCC  paszmaraioTcs  TOMOJUTHYECKH €
OTHICTIJICHHEM aTOMOB XJIOpa OT 00euX TPHUXJIOPMETHIIBHBIX TPYIIL
OO6pa3yromnuiicss OMpaauKail OTHICTUISET BOJOPOA OT MOJICKYJ 3JlacToMepa,
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o0pa3yst MakpopaJHKa, KOTOPbIH ClIocOOeH CTpyKTypupoBatbes. OOphIB LenH
MOXET MPOUCXOJUTh B OCHOBHOM B pE3yJibTaTe PEKOMOMHAIIMM PaJUKAJIOB
XJIopa U 3yactomepa [6]:

1 |
cn,c@-jl; @- CCh - Ch @- ?:@- CcCly +2C)
cl Cl

che<0)- € @- CCl, +2RH »HChLC @c -@-CCI;H +2R

3nacroMep

2R— R-R (TpexmepHas CTpyKTYpa),
R+Cl—>RCl (06psis uénm).

[TonTBepkieHMEM  BBICKa3aHHOTO  COOOpakKeHUs — CIy’KaT,  Kak
O0TMeuaJioch BhImIe, faHHbie DIIP, cBUmeTenbCcTBYIONME O TOM, YTO TIpH OoJiee
BBICOKMX TeMmIeparypax ByiakaHu3zauuu B npucyrctsuu III'MCC umeer mecto
O0ojee MHTEHCHBHOE 0Opa3oBaHUE CBOOOAHBIX pATUKAJIOB, YEM IpHU
NPUMEHEHUH THA30JIbHBIX yekopuTeneit [12; 13].

Takum o00pa3oM, ¢ TOYKM 3pEHUS TEXHOJOTUYECKUX CBOMHCTB
3JIACTOMEPHBIX cMecell U (PU3UKO-MEXaHMYECKMX XapaKTePHCTUK BYJIKaHU3aTOB
U3JIO)KEHHbIE B  HACTOAILIEM  COOOLIEHHMH  pe3yJabTaThl  HCCIEIOBAHUS
nokasbiBatoT, 4yro [II'MCC kak CTpyKTypUpYIOLME areHThl BYJIKaHU3aLUU
OyTaJlMeH-HUTPUIILHBIX 3JACTOMEPOB HMEIOT CYIIECTBEHHOE MPEUMYIIECTBO
nepe;l IpPUMEHAEMbBIMH B IIPOMBIIUIEHHOCTH CEPOCOAEPIKALIUMH YCKOPUTEISIMU
Ha ocHoBe MBT. VYuuteiBas KuHeTHYECKHE OCOOCHHOCTH BYJKaHU3AIUH
anactomMepHblx cmeced B mpucyrctBun III'MCC, cienyer npusHaTh, 4TO
oprannueckue cmuparomue areHtsl [II'MCC mnpenctaBiasitoT HHTEpEC s
MOJTyYEeHHUs HJIACTOMEPHBIX MaTEpUANIOB, IPUMEHAEMBIX B OYpOBOW TEXHUKE, U
B Oouyplueil Mepe OTBEYAIOT TNEepPCHEeKTUBHBIM TPEeOOBaHUSIM Pa3BUTHUS
TEXHOJIOTHH NTPOU3BOJICTBA 3JIACTOMEPHBIX MaTEpHAJIOB.

BoiBoabI
Uccnenosansl HOBbIE coenuHenus [II'MCC B kauecTBe yCKOpUTEIS AJIst
BHK (CKH-40M) ¢ tienbio mpoBeAcHHs 0€3 BYJIKAHU3YIOIIETO areHTa CephI.
MetoaoM 307-Tesib aHan30M ycraHoBieHo neiicteue ['XITK, OX/IM®
Ha CTPYKTYpHBIE MapaMeTpPbl CETKH BYJIKAHU3ATOB B HEHAMOJHEHHBIX CMECSX.
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VYCTaHOBIEHO BBIXOJA YHMCIO 1IEMEeH CETKM W 4YHUCIa CIIUTBIX MOJEKYJ B
BYJIKaHH3aTax.

[TokazaHo, 4TO B YCIIOBHUSIX IMOBBIIICHHBIX TEMIIEPATyp BYJIKaHHU3ALUU
npoucxoauT pacran [IIMMCC Ha cBoOOAHBIC PaJHKAIBI.

BricokoakTuBHbIM Bynkanuzywomiem areHtoMm, [IIMMCC no3Bossitomuym
MOJTHOCTBIO MCKJIIOYUTh M3 BYJIKaHU3YyeMOW CMECH JJIEMEHTapHYIO CEpbl
MMEET CYIIECTBEHHOE MPEUMYIIECTBO IO BIUSHHUIO MOJABYKaHU3AIMU
3J1aCTOMEPHBIX CMECEH.
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1,2 -V 1,2,4-0VOZLI PIRROLLARIN YENI SINTEZI

Acar sozlar: tsikloalkankarbon tursularimin xloranhidridlori; 3-xlor- va 2-
metil-3-xlorpropenlor; 1-tsikloalkil-3-R'-3,4-dixlor-1-butanonlar; 1-tsikloalkil-3-R*-4-
xlor-2-buten-1-onlar; 1,2- va 1,2,4-avazli pirrollar

Tsikloalkankarbon tursulari  xloranhidridlorinin =~ 3-xlor- va  2-metil-3-
xlorpropenlora elektrofil birlosmo reaksiyasindan 1-tsikloalkil-3-R*-3,4-dixlor-1-
butanonlar alinmig vo onlarin DMFA miihitindo Na,COj; ilo qarsiligh tesirindon 1-
tsikloalkil-3-R*-4-xlor-2-buten-1-onlar amals golmisdir. iQ va NMR 'H spektrlorinin
Mmolumatlarina goro doymamis xlorketonlarmm konformer formalar1 gostorilmisdir.
Tsikloalkilovazli doymus ve doymamis xlorketonlarin efir vo ya su-efir miihitinds 35 -
40°C temperaturda etanolaminlo reaksiyasindan 1,2- vo 1,24 - ovozli pirrol
birlosmoalori alinmigdir. Sintez olunmus doymus vo doymamis xlorketonlarn, 1,2- va
1,2,4- ovozli pirrollarn quruluslart iQ vo NMR 'H spektrlorinin molumatlarina géro
tosdiq olunmusdur.

H.A . Axmeoosea, 3.H.Mammaoos
HOBBIIA CUHTE3 1,2- 1 1,2,4-3AMEIEHHBIX IINPPOJIOB

Kntouegwle cnosa: xnopaneudpuosl YUKIOAIKAHKAPOOHOBIX KUCIOm, 3-X10p- U

2-memui-3-XA0pnponenbl, 1-yurnoankun-3-R*-3,4-0uxnop-1-6ymaronsi; 1-
yuxnoankun-3-R*-4-xnop-2-6ymen-1-onvi; 1,2- u 1,2,4-3amewennvie nuppovl
[pu NMEKTPOHUIBHOM NPUCOCTUHEHUT XJIOPaHTUIIPUJIOB

HUKJI0AJKaHKAPOOHOBBIX KHCJIOT K 3-XJIOp- M 2-METHJI-3-XJIOPIPOINeHaM ObLIN
nonydens 1-ruknoankun-3-R'-3,4-nuxnop-1-6yTaHOHbI, KOTOpbIE NPH 0OPOGOTKE C
kapOoHatoM Hatpus B JIM®MA obpasyrorcs 1-mmknoankui-3-R'-4-xnop-2-6yren-1-
onbl. ITo mammeiM UK u SIMP 'H CIIEKTPOCKOIMK OBLIM TOKa3aHbl KOH()OPMEpHbIE
(opMBI HEHACHIIIEHHBIX XJIOPKETOHOB. lIpm peaknum HUKIOATKHI3aMEIIEHHBIX
HACBHIIIEHHBIX M HEHACBHIIICHHBIX XJIOPKETOHOB C 3TAHOJIAMHHOM B cpeae 3dupa uin
BoxHO-3(upHON Tpu Temmeparype 35 - 40°C obpasyrores 1,2- u 1,2,4-iponu3BOIHBIE
nupposa. CTpoeHHe CUHTE3UPOBAHHBIX HACBIIIEHHBIX U HEHACHICHHBIX XJIOPKETOHOB,
1,2 -1/11 1,2,4-3aMemIeHHBIX TUPPOJIOB OBLIM MOATBEPKACHBI JaHHBIMU criekTpoB UK u
SMP “H.
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N.Y.Ahmadova, E.l.Mammadov
NEW SYNTHESIS OF 1,2- AND 1,2,4-SUBSTITUTED PYRROLES

Keywords: acid chlorides of cycloalkanecarboxylic acids; 3-chloro- and 2-
methyl-3-chloropropenes; 1-cycloalkyl-3-R*-3,4-dichloro-1-butanones; 1-cycloalkyl-3-
R*-4-chloro-2-buten-1-ones; 1,2- and 1,2,4-substituted pyrroles

Electrophilic addition of cycloalkanecarboxylic acid chlorides to 3-chloro- and
2-methyl-3-chloropropenes gave 1-cycloalkyl-3-R*-3,4-dichloro-1-butanones, which,
upon treatment with sodium carbonate in DMFA, form 1-cycloalkyl-3-R'-4-chloro-2-
buten-1-ones. According to IR and NMR 'H spectroscopy, conformer forms of
unsaturated chloroketenes were shown. During the reaction of cycloalkylsubstituted
saturated and unsaturated chloroketones with ethanolamine in ether or water-ether
media at a temperature of 35 - 40°C 1,2- and 1,2,4-pyrrole derivatives are formed. The
structures of the synthesized saturated and unsaturated chloroketones, 1,2- and 1,2,4-
substituted pyrroles were confirmed by IR and NMR *H spectra.

GIRIS

Xlor atomu, ikigat rabita vo karbonil grupu kimi aktiv funksional gruplar
saxlayan doymus vo doymamis xlorketonlar bir- vo ya ikiheteroatomlu bes- vo
altiizvlii heterotsiklik birlosmoalorin sintezi {iglin vacib vo perspektivli
birlosmalor sinfino aiddirlor [1-6]. Karbon tursular1 xloranhidridlorinin Liiis
tipli tursularin  (Fridel-Krafts katalizatorlar1) istiraki ilo doymamis
karbohidrogenlora vo onlarin xloravazli toromalorino elektrofil birlosma
reaksiyalar1 xlorketonlarin alinmasinin on miihiim reaksiyalarindan biridir [1; 5-
8]. Bu reaksiyalarda xloravazli karbon tursularindan istifado edilmasi alinan
xlorketonlarin funksionalligini artirir [5; 9-11].

Bir ¢ox tabii birlogsmolorin torkibina daxil olan pirrol téramalori canli
organizmlordo miihiim fizioloji funksiyalar yerino yetirirlor. Pirrol holgosi
hemogqlobinin, xlorofillin, bir ¢ox alkaloidlorin, dorman maddslarinin, amin
tursularin vo S. torkibino daxildir [12-14].

Molumdur ki, asilxloridlorin allil tipli xloridlora elektrofil birlogsmo
mohsullari birli aminlarin tasiri ilo pirrol téromalaring gevrilirlor [15-17].

Toqdim olunan isin mogsadi tsikloalkan(xlor- vo metiltsikloalkan)karbon
tursulart  xloranhidridlorinin  3-xlor- vo 2-metil-3-xlorpropenlora elektrofil
birlosma mohsullarina etanolaminlo tosir etmoklo yeni sinif 2-tsikloalkil-N-
funksionalovazli pirrol téromalarinin sintezidir.
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Tacriibi hissd

iQ spektrlor “UR-20" spektrometrindo nazik teboge soklinds, NMR 'H
spektrlori iso “Bruker AM-360” (360 Mhs) cihazinda(daxili standart- HMDS va
ya TMS) ¢okilmislor.

Baslangic maddoslordon 3-xlorpropen satisda olan reaktivdon istifado
edilmis, 2-metil-3-xlorpropen iss malum tisulla [18] alinmis vo asagidaki fiziki
sabitloro malik olmusdur: teayn 72-73°C; n3° 1.4275; d2° 0.9283. Odobiyyat
[18] molumatlari: tgayn 72-72,5 °C; n3® 1.4268; d3° 0.9268.

Tsikloalkankarbon tursularmin xloranhidridleri uygun tursularin PClz vo
ya SOCI; il garsiligli tasirindon alinmisdir [19].

1. 1-Tsikloalkil-3-R*-4-xlor-2-buten-1-onlarin(V1la-h,VIlla-h)  sintezi.
0.1 mol la-h xloranhidridlari 0.12 mol 3-xlorpropen(lla) vo ya 2-metil-3-
xlorpropenla(llb) 14.7q (0.11 mol) AICI; istiraki ils -15 + -20°C temperaturda
kondenslosdirilir [9]. Halledicilor su nasosunda govuldugdan sonra reaksiya
mohsulu damci qifi ilo 11.7q (0.11 mol) natrium karbonatin 50 ml
dimetilformamiddo (DMFA) suspenziyasina 80°C temperaturda olave edilir, 20
doq qarigdirilir, soyudulur, 200 ml su slavo edilir, efirlo(2x100 ml) ekstraksiya
olunur va efir tobagasi su, 0,1 N HCI va tokrar su ilo yuyulur, Na,SO, {izorinda
qurudulur. Efir qovulur, qalig vakuumda distillo edilir. Alinan doymamis
xlorketonlarin(VIIa-h,VIlla-h) xarakteristikalari codval 1-ds verilmisdir.

2. 1-(2-hidr0ksieti|)-2-tsik|0alki|-4-R1-pirrollarm(IXa-f, Xa,b,d-f)
alinmast.

A iisulu. 0.1 mol la-f(la,b,d-f) xloranhidridlari 0.12 mol lla(llb) xloridlari
ilo kondenslogdirilir [9], halledicilor su nasosu ilo qovulur, galiq iss 100 ml
miitloq efirdo holl edilir. Alinan mohlula -10°C temperaturda damct qifi ilo
18.3qg (0.3 mol) etanolaminin (EA) 30 ml efirdo garisig1 olave olunur. Reaksiya
qarisigl 5-6 saat su hamaminda qizdirilir, soyudulur, su, 10%-li Na,COs3, tokrar
su ilo yuyulur va Na,SQO, iizorinds qurudulur. Halledici qovulur, qaliq iso
vakuumda distills edilorok 1-(2-hidroksietil)-2-tsikloalkil-4-R*-pirrollari(IXa-f,
Xa,b,d-f) alinir ki, onlarin da bazi xarakteristikalar1 cadval 1-do gostorilmisdir.

Gostarilon reaksiya I1,IV:EA:TEA(trietilamin)=1:1:2 nisbotinds efir vo
ya su-efir miihitinds aparilmis vo IXa-f, Xa,b,d-f pirrollari alinmigdir.

B iisulu. 0.1 mol Vlla-f, Vllla,b,d-f doymamis xlorketonlarm 0.2 mol
etanolaminlo efir vo ya su-efir mihitinds, 35 - 40°C temperaturda
reaksiyasindan [Xa-f, Xa,b,d-f  pirrollart sintez olunmusdur. Reaksiya
VILVIIEEA:TEA=1:1:1 nisbotinds efir vo ya su-efir miihitindo eyni iisulla
aparilmis vo alimmis IXa-f, Xa,b,d-f pirrollarin xarakteristikalart vo spektral
gostaricilori 1lla-f, 1Va,b,d-f dixloridlorindon alinan pirrollarla tamamilo
eynidir.
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Cadval 1.
Vlla-h, Vllla-h, IXa-f va Xa,b,d-f birlogmoalorinin xarakteristikas
Birlasmo R R | Tqayn.cc n2® dz° Cixim,

(mm Hg st %

Vlila ts-CsHg H 105-107(3) 1.4945 1.0897 64
VIlb | ts-CoHy, H 112-115(3) | 1.4960 | 1.0764 68
Vllc 1-Cl-ts-CsHg H 118-121(3) 1.5100 1.2118 65
Viid 1-Cl-ts-CgHqg H 139-140(5) 1.5240 1.2103 61
Vlle 4-Cl-ts-CgHyg H 135-137(5) 1.5215 1.2086 63
VIIf 2-Me-ts-CgH1g H 122-125(3) 1.4925 1.0584 62
Vlilg 2-Me-4-Cl-ts-CgHq H 144-146(5) 1.5245 1.2072 66
Vilh 1,4-Cl,-ts-CgHqg H 150-153(5) 1.5305 1.3193 68
Vllla ts-CsHg CH, 110-112(3) 1.4905 1.0768 71
Vilib ts-CgH1q CH; 120-122(6) 1.4890 1.0623 69
Vllic 1-Cl-ts-CsHg CH, 126-130(8) 1.5060 1.2082 68
Vilid 1-Cl-ts-CgHqg CH, 152-154(10) 1.5212 1.2074 65
Vllle 4-Cl-ts-CgHyg CH; 149-151(10) 1.5206 1.2063 63
VIIIf | 2-Me-ts-CgHy, CH; | 128130(3) | 14915 | 1.0412 70
Villg 2-Me-4-Cl-ts-C¢Hg | CH3 152-154(5) 1.5240 1.1865 68
Villh 1,4-Cl,-ts-CgHqg CH, 158-160(6) 1.5295 1.3084 66
1Xa ts-CsHg H 133-134(5) 1.5260 1.0207 55
IXb ts-CgH1q H 153-155(5) 1.5245 1.0430 62
IXC | 1-Cl-ts-CsHg H 148-150(2) | 15375 | 1.1663 52
IXd 1-Cl-ts-CgHyg H 174-176(2) 1.5395 1.1628 56
1Xe 4-Cl-ts-CgHyq H 170-172(2) 1.5380 1.1704 60
IXf 2-Me-ts-CgH1g H 160-162(3) 1.5185 1.0015 58
Xa ts-CsHg CH, 121-122(1) 1.5230 1.0114 54
Xb ts-CgHyq CH, 134-136(1) 1.5205 1.0347 67
Xd 1-Cl-ts-CgHyg CH, 165-168(1) 1.5360 1.1692 61
Xe 4-Cl-ts-CgHyg CH, 164-167(1) 1.5345 1.1685 55
Xf 2-Me-ts-CgH1g CH, 141-143(1) 1.5145 0.9987 52

Alinmus naticalar vo onlarin tahlili

Tsikloalkankarbon tursular1  xloranhidridlorinin - vo  onlarin  xlor
toromoalarinin 3-xlor- vo 2-metil-3-xlorpropenlara AICI; katalizatoru istiraki ilo
dixloretan vo ya xloroform mithitinde -15 + -20°C temperaturda elektrofil
birlosmo reaksiyalar1 Markovnikov qaydasi tizro gedir vo reaksiyanin ilk
mohsulu 1-tsikloalkil-3-R*-3,4-dixlor-1-butanonlar (llla-h, 1Va-h) olur [8; 9].
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R Cl R AlCl; R /\
\H/ ’ /l\/ cl - \H/R1\ ~c Cl

la-h lla,b Illa-h, IVa-h

la-h, Illa-h, IVa-h R=ts-CsHg(a), ts-CgHy1(b), 1-Cl-ts-CsHg(c), 1-Cl-ts-CeHyo(d),
4-Cl-ts- CgHio(e), 2-Me-ts-CgHyo(f), 2-Me-4-Cl-ts-CgHo(g), 1,4-Cl,-ts-CeHo(h);
R'=H (Ila, llla-h); R'=Me (lIb, IVa-h).

Moalumdur ki, Illa-h va IVa-h dixlorbutanonlar vakuum altinda distilla
olunaraq asanligla 2- va 2,4- avazli furan birlasmalarina (Va-h,Vla-h) gevrilirlor
[9], ancaq onlara DMFA miihitindo 80-85°C temperaturda Na,COs-lo tosir
etdikdo 60-75° % ¢iximla 1-tsikloalkil-3-R*-4-xlor-2-buten-1-onlar (Vlla-
h,VIlla-h) alinir.

R1
t /
— » R
-2HC1 o
Va-h, Vla-h
IIIa-h, IVa-h
R
Na,CO5(DMFA) WCI
-HC1 5 e

VIla-h  VIlIa-h
R vo R' yuxarida gostarilonlordir.

VILVIII doymamis xlorketonlarm qurulusu iQ vo NMR 'H spektrlorino
g0ra miioyyan olunmusdur (Cadval 2).

VI1Ib,d,f birlosmolarinin NMR *H spektrindo ikigat rabitonin iki hidrogen
atomu multiplet (m) soklinde 6.1-7.2 m.h. sahssinds, VIIIb,d,f doymamis
xlorketonlarin bir hidrogen atomu iso genislonmis sinqlet (gen.s) soklindo 6.18-
6.22 m.h. sahasinds 6zlorini gostarirlor (Codval 2).

VIIb,d,f doymamis xlorketonlarin IQ spektrlorindo asagidaki xarakterik
udulma saholari miioyyon edilmisdir (sm™): 1700-1704 (ve=o, S-Sis), 1680-1686
(Ve=0, S-trans), 1630-1636 (vc=c), 960-990(dcH), 750-800(vecr). Karbonil grupu
va ikigat rabitonin valent ragsi udulma sahslorinin forqi (Av >70 sm™ S-sis, Av<
70 sm™ iso S-trans konformerlorino uygun golir) gostorir ki, VII birlosmolori S-
sis va S-trans konformerlarinin barabar garisigindan ibaratdir:
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AN

0 O

Cl ~———

S-sis (E-izomer)

/ Cl

S-trans (E-izomer)

VII doymamis ketonlarindan forgli olaraq 1-tsikloalkil-3-metil-4-xlor-2-
buten-1-onlarin (VIIIb,d,) IQ spektrlorinin 1690-1699 sm™ udulma sahasinds
karbonil qrupuna uygun galon ancaq bir adad intensiv signal meydana ¢ixir ki,
o da ticovazli ikigat rabitonin (1620-1627 sm™) udulma sahosindo oziinii
gostoron signalinin intensivliyi ilo miiqayise olunandir vo homin qruplarin
tezliklori arasindaki forq (Av=v¢=o — Ve=c) 70 sm™—don boyiikdiir. Bu gostarir Ki,
VIII doymamis xlorketonlari, asason S-sis konformasiya formasinda olur.

H

A

(0] CHs
S-sis (E-izomer)

Cl

Belolikla, karbonil qrupuna goro B-voziyyotdo olan metil grupu VIII
doymamuis xlorketonlarda S-trans konformerlorini destabillosdirir.

Sintez olunmus VII vo VIII doymamis xlorketonlar1 polifunksional
birlogsmoalora (>c=0; >c=c<; -cl) aiddir va pirrol téromalorino ¢evrilmasi iigiin
alverisli baglangic maddolordir.

Cadval 2.

VIIb,d,f vo VIIIb,d.f doymamis ketonlarin IQ va NMR'H spektlori

Birlosma NMR'H spektrlori 1Q spektrlori
(5,m.h.) (sm™)
Vb 1.1-2.1 m (10H,CHjts); 2.54 m (1H,CHts); 1705(ve=o); 1684 (Veso);
4.18 d (2H,CH,CI); 6.1-7.1 m (2H,CH=CH) 1630(Ve=c); 970(8ch).
Vlid 1.3-2.2 m (10H,CHjts); 4.21 d (2H,CH,CI); 1710(Ve=o); 1698(Ve=o);
6.1-7.2 m (2H,CH=CH) 1682(Ve=o); 1628(Ve=c); 980(8ch).
VIIf 0.89d (3H, =C-CHj); 1.0-2.3 m (10H,ts); 1708(Ve=0); 1686(Ve=o);
4.13 d (2H,CH,CI); 6.2-7.0 m (2H,CH=CH) 1634(ve=c); 982(6ch); 935(8¢ch).
Vb 1.0-2.2m(10H,CHts);1.91gen.s (3H, =C-CHy); | 1699(v=o); 1627(Ve=);
2.52 m (1H,CHts); 4.12 gen.s (2H,CH,CI); 980(8¢ch)-
6.18 gen.s (1H,CH=C)
Viiid 1.2-2.3m (10H,CH,ts);1.89gen.s (3H,=C-CHy3); | 1700(vc=o); 1629(Ve=);
4.13 d (2H,CH,CI); 6.20gen.s (1H,CH=C) 981(8ch).
VIIIf 0.85d (3H,=C-CHj3); 1.0-2.1 m (10H,ts); 1692(Ve=0); 1625(Ve=o);
1.98gen.s (3H,=C-CHs,);4.11gen.s (2H,CH,CI); | 975(3ch).

6.22 gen.s (1H,CH=C)
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Molumdur ki, 1-R-3-R*-3 4-dixlor-1-butanonlar (111,IV) vo 1-R-3-R*-4-
xlor-2-buten-1-onlar (VILVIII) birli aminlor vo ammonyakla efir vo ya su-efir
miihitinde 0 + -5°C temperaturda 2-, 1,2-, 2,4 vo 1,24- ovazli pirrol
toromalorina cevrilirlor [15-17,20]. Kost-Ibrahimov-Mommadov iisulu [21]
adlandirilan vo XX asrin 70-ci illarinds kasf edilon pirrol téromalarinin bu yeni
alinma tsulunun stiinliiyi ondadir ki, baslangic birli-aminlorin qurulusundan
asil1 olaraq pirrol halgasine miixtalif funksional gruplar daxil etmak olar.

Miioyyon edilmisdir ki, IIIa-f vo IVa,b,d-f dixlorketonlarin etanolaminlo
1:3 vo ya Il 1IV: EA:TEA=1:1:2 nisbatindo, efir vo ya su-efir miihitinds, 35 -
40°C temperaturda 5-6 saat reaksiyasindan 70-90% ciximla 1-(2-oksietil)-2-
tsikloalkilpirrol (1Xa-f, Xa,b,d-f) toromalari alinir.

Rl
1) 3NH,CH,CH,OH

[la-f,1Va,b,d-f >
2) NH,CH,CH,OH + 2(C,Hs);N

R

CH,CH,0OH
[Xa-f, Xa,b,d-f
R, R'-yuxarida gostorilonlordir.

IXa-f, Xa,b,d-f pirrol birlosmalorini, homg¢inin VIla-f, VIlla,b,d-f
doymamis ketonlara efir vo ya su-efir miihitindo EA-nin ikiqgat artig1 vo ya
EA:TEA=I1:1 qarisi81 ilo tosir etmoklo do almaq olar.

VIla-f, ViIIa,b,d-f ) 2NHCH,CH,O0H > [Xa-f,Xa,b,d-f
2) NH,CH,CH,OH + (C,Hs);N

IX vo X pirrollarmn qurulusu iQ vo NMR *H spektrlorinin molumatlarina
g0ra tosdiq olunmusdur (Cadval 3).
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Cadval 3.
IXb,d-fva Xb,d-f pirrollarin IO vo NMR'H spektrlori
Bir- IQ spektrlori(sm™) NMR™H spektrlari (5,m.h.)
los- [5=cu [v=cn [|vc=c.  [von 3H, [5-H, R R! CH,0 |OH
mo c=c m m CH: |@HY |QH,
(2H,1) gen.s)
IXb |785, |3075, |1530, [3200.. |5.551 |6.28  |1.16-221  |5.75
865 3105 1610 3550 (11H,m) (1H,m) 3.16 3.86 3.05
IXd |780, |[3031, |[1502, |[3250.. |6.14  |6.86  |1.21-2.34  |6.32
894 3122 1580 3550 (10H,m) (1H,m) 3.31 3.97 3.10
IXe (801, [3025, 1542, 3220... |6.08 6.81 1.20-2.31 6.29
884 (3095 |1602  |3500 (10H,m) (1H,m) 328 | 391 | 298
IXT 785, |[3075, |1530, [3200.. |5.48  |6.27  |0.85@3Hd), |5.75
865 3105 1600 3600 1.15-2.24 (1H,m) 3.18 3.88 2.95
(10H,m)
Xb |781, |3122, 1527, 3200... |5.43 6.12 1.1-2.23 194
890 3144 1594 3550 (11H,m) (3H,s) 3.15 3.85 3.05
Xd |785, |3070, 1515, 3250... [6.04 6.81 1.2-2.31 1.96
861 (3130 |1598  [3600 (OHmM)  |@H.s) 318 | 392 | 302
Xe |780, 3060, 1505, 3250... |6.02 6.78 1.21-2.32 1.94
870 (3125 |1595  [3600 (OHmM)  |@H.s) 316 | 388 | 301
Xf (789, |3080, 1562, 3200... |5.50 5.72 0.87(3H,d); [1.95
860 3108 1605 3600 1.11-2.26 (3H,s) 3.15 3.87 3.05
(10H,m)

IXb,d-f vo Xb,d-f pirrollarin IQ spektrlorinds pirrol halgesinin xarakterik
udulma saholori miioyyen edilmisdir (sm™): 3025-3075(v=cH), 3095-
3122(v=cH), 1502-1542(vc=c), 1580-1610(vc=c) (IXb,d-f pirrollar {igiin); 3060-
3122(v=cu), 3108-3144(v=cH), 1505-1562(Vc=), 1594-1605(vc=;) (Xb,d-f
pirrollar1 tigiin). Bundan olave hidroksil qrupunun genis udulma zolagi 3200-
3600 sm™ sahosindo askar olunmusdur (Cadval 3).

IXb,d-f vo Xb,d-f pirrollarmn NMR *H spektrlorindo pirrol halgesinin
protonlar1 5.43-6.86 m.h. sahosindo xarakterik multipletlor soklinds 6ziinii
gostorir, hidroksil qrupunun protonlar1 genis singlet soklinds 2.95-3.10 m.h.,
hidroksietil qrupunun protonlart iso iki triplet soklinds 3.15-3.31 vo 3.85-3.97
sahalarinds miiayyan olunurlar (Cadval 3).

Qeyd etmok lazimdir ki, pirrollarin sintezinds istifads olunan Illa-f va
IVa,b,d-f dixlorketonlarini xiisusi olaraq reaksiya mohsullarindan ayirmaq vo
alava tamizlomok talob olunmur, onlar xam mohsul kimi tatbiq olunmuslar.

Natica
Sintez olunmus  1-tsikloalkil-3-R*-3,4-dixlor-1-butanonlarin  DMFA
miihitindo Na,COjs ilo reaksiyasindan 1-tsikloalkil-3-R*-4-xlor-2-buten-1-onlar
alimmis vo miieyysn edilmisdir ki, R'’=H oldugda onlar S-sis vo S-trans
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konformerlarin barabar garisigindan ibarst olur, R'=CHj; olduqda iso tarazliq S-
sis konformer istigamatindo yerini doyisir.
Doymus vo doymamis xlorketonlarin etanolaminlo reaksiyasindan yeni

usulla

1,2- vo 1,2,4-avazli pirrol birlosmolori alinmigdir. Belalikls, 1,2- va

1,2,4- ovazli pirrollarin slverisli preparativ alinma tisulu iglonib hazirlanmigdir.

10.
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KiCiK QAFQAZIN SIMAL-SORQ 9TOKLORINDO QARAMALIN
HELMINT FAUNASI

Agar sézlaor: garamal, helmintfauna, landsaft-ekoloji zona, biohelmint,
geohelmint

Moagals Kigik Qafgazin simal-gorq otoklorinds garamalin helmint faunasinin
oyranilmasine hasr edilmisdir. Todqgiqat zaman1 miixtolif xarakterli landsaft-ekoloji
zonalarda tam helmintoloji yarma tisulu il 32 bas garamal tadqiq edilmis va onlarda 4
nov trematod, 5 nov sestod vo 15 nov nematod olmaqgla comi 24 ndv helmint agkar
edilmisdir. Askar edilmis helmint novlarinin ekstensivliyi vo intensivliyi hesablanmis
Vo yayilmanin xarakteri tohlil edilmigdir.

I'.I'. @®amanues, E.K.Acnanosa, A.A.Hamazosea

I'EJIBMHUHTO®AYHA KPYITHOTI'O POI'ATOI'O CKOTA
B CEBEPO-BOCTOYHBIX ITPEJAI'OPBHAX MAJIOT'O KABKA3A

Kntouesvle  cnoea:  Kpynwuili  pocamulii  CKOmM,  2elbMUHMOQMAYHA,
JNAHOWADMHO-IKOA0SUHECKAS 30HA, DUOSETIbMUHM, 2€02e/IbMUHM

CraThs MOCBAIIACTCSA U3YUCHHUIO TeIbMHUHTO(AYHBI KPYITHOTO POraToro CKorta
B CEBEPO-BOCTOUHBIX mpearophsix Manoro Kaskaza. Bo Bpems wuccrienoBanuii B
JMaHAMAPTHO-3KOJOTHYECKAX 30HaX C Pa3IMYHBIM XapaKTePOM METOJOM IIOJHOTO
TeIbMUHTOJIOTHYECKOTO BCKPBITHS OBLIO MCCIICIOBAHO 32 TOJOB KPYIHBINA POTATHIMA
CKOT ¥ y HHUX ObUIO 0OHapykeHO 24 BHUIOB TeabMHUHTOB. COCTaB TeTbMUHTO(MAYHBI
coctouT u3 4 Buma Tpemarod, 5 BuAOB uecrod U 15 Buma nHemaron. beun
MPOAHATM3UPOBAH XapaKTep PacIpOCTPaHEHUs, SKCTEHCUBHOCTb W HHTEHCHUBHOCTH
00HapY>KEHHBIX BUJIOB I'€JIBMHHTOB.

G.H.Fataliyev, E.K.Aslanova, A.A.Namazova

HELMINTH FAUNA OF CATTLE IN THE NORTHEASTERN
FOOTHILLS OF THE LESSER CAUCASUS

Keywords: cattle, helminthfauna, landscape-ecological zone, biohelminth,
geohelmint
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The article is devoted to the study of the helminth fauna of cattle in the
northeastern foothills of the Lesser Caucasus. The study was conducted in 32 cattle by
complete helminthological autopsy in different zones and 24 species of helminths were
detected. The helminth fauna consisted of 4 species of trematodes, 5 species of
cestodes, and 15 species of nematodes. The extent intensity and nature of the spread of
detected helminth species were analyzed.

Giris

Kicik Qafqazin simal-sorq otoklori respublikanin igtisadiyyati {igiin gox
olverigli orazilor hesab olunur. Bu orazilar relyefi, bitki ortiiyii, torpaq tiplori vo
heyvandarligin inkisafi {iglin olverigli soraitino goro digor regionlardan
farglonir.

Hal-hazirda diinya shalisini orzaq mohsullari, sanayeni isa xammalla
tomin etmok on aktual problemlordon biri olaraq qalir. Heyvandarliq kond
tosarriifatinin an miithiim sahalorindon biri hesab olunur. Ohalinin heyvandarliq
mohsullarina (at, siid, yag), sonayeni iso keyfiyystli xammala (yun, gon-dari)
olan tolobatin1 6domak tiglin saglam toSorriifatlarin yaradilmasi talob olunur.
Kond tosorriifati heyvanlarindan yiiksok keyfiyyotli orzag mohsullari almaq
tiglin onlarin saglamligina, davamli inkisafina vo mohsuldarligina ciddi igtisadi
zoror vuran miixtalif helmintoz téradicilorini Gyronmok vo onlara qarst elmi
osaslarla profilaktik miibarizo todbirlori isloyib hazirlamaq elm qarsisinda duran
halli vacib masalalardandir. Bels ki, bir ¢ox infeksion va invazion xastaliklara
yoluxma sababindan har il minlarlo ton ot vo ot mohsullar1 zay olur, ¢ixdas
edilorok mohv edilir. Bir ¢ox helmintlorlo intensiv yoluxma naticasinda
stiriilordo kiitlovi 6lim hallar1 bas verir. Heyvandarhiga ciddi iqtisadi ziyan
vuran baglica helmintoz toradicilorindon olan anoplosefalyatlarla intensiv
yoluxmus heyvanlarin ot Vo siid mahsullarinin keyfiyyati pislosir, mohsuldarligi
iSo agag1 diisiir. Tosorriifatlarda heyvanlar arasinda balasalma vo qisirliq hallari
ohomiyyatli doracods artir. Monieziyalar gdvsoyan heyvanlarin bagirsaginda
kolof kimi biikiilorok keg¢ilmozlik omalo gatirir. Bu hal garisiq invaziyalar
zamani daha koskin sokildo 6zlinii gostorir [1].

Heyvanlar arasinda genis yayilmis helmintoz toradicilorindon biri do
qaramalin mohsuldarhigina vo davamli inkisafina ciddi tesir gdstoran
onxoserkozlardir. Bu helmintoz toradicilorindon garamalin boyun baglarinda
yetkin halda Onchocerca gutturosa novii vo qarin-dalaq baglarinda O.lienalis
novii yayildiglar1 orqanlarda parazitlik edorok iltihablasmaya sobab olur.
Onxoserklorin siirfalori  (mikroonxoserklor) garamalin dorisinds parazitlik
edorak onun tamligini pozur, keyfiyyatini asagi salir [6].

Govsayan kond tosarriifati heyvanlarinin helmint faunasinin, xiisuson
baslica helmintoz toradicilorinin  bioekoloji xiisusiyyatlorinin dyranilmasi,
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onlarin epizootologiyasinin landsaft-ekoloji tolim osasinda arasdirilmasi,
onlardan bol vo yiiksak keyfiyyatli ekoloji tomiz orzaq mohsullarinin alinmasi,
aparilan helmintoloji  todqiqat islorinin imumilosdirilmasi Vo baslica
helmintozlarin yayilmasina garsi miibarizs todbirlorinin sistemli, ardicil vo elmi
sokildo aparilmasi parazitologiya elmi qarsisinda duran vacib masalolordon
biridir. Lakin helmintlorin biologiyasini, onlarin axirinci vo araliq sahiblorda
inkisaf middoatini, onlarin inkisafina biotik vo abiotik amillarin tasirini,
mixtolif xarakterli landsaft-ekoloji zonalarda yayilma ganunauygunlugunu vo
S. bilmadon onlara qarsi miibarizo todbirlorini isloyib hazirlamaq miimkiin
deyil.

Helmintoz toradicilorine gars1 effektli miibariza todbirlori aparmag,
onlardan bol vo yiiksok keyfiyyatli ekoloji tomiz orzag mohsullari almaq
mogsadilo  homin helmintoz toradicilorinin - tobistdo  vo  heyvandarliq
tosarriifatlarinda yayilma ocaqlarini miiayyan etmok vo onlara garsi miivafiq
miibarizo todbirlori isloyib hazirlamaq giiniin realligindan irali golon vacib
mosalalardandir.

Azorbaycanda govsoyon ev heyvanlarimin helmint faunasmin bir sira
todqiqatgilar torafindon Oyranilmasi, epidemioloji va epizootoloji shomiyyat
kosb etmosi haqqinda bazi malumatlar olmasina baxmayaraq bu mosoalalor tam
sokildo arasdirilmamisdir [3; 4; 7; 8]. Buna goro do belo helmintoz
toradicilorinin  tobii vo sinantrop ocaqliliglarinin, onlarin formalasmasi
yollariin, helmintoz toradicilorinin tobiotdo saxlanmasinda vo dvriyyasindo
gbvsayan ev heyvanlarinin rolunun Gyranilmasi elmi vo praktiki cohatco gox
ohomiyyatlidir.

Material va metodlar

Kicik Qafqazin simal-sorq otoklorindo qaramalin baslica helmintoz
toradicilorini  vo onlarin  yayilmasimmin landsaft-ekoloji  xiisusiyyatlorini
oyronmok mogsadilo 2017-2020-ci illor orzindo 32 bas garamal todgiq
edilmigdir.

Helmintoloji materiallar miixtolif xarakterli landsaft-ekoloji zonalardan
toplanaraq K.I.Skryabinin tam helmintoloji yarma iisulu ilo todqiq edilmisdir
[10].

Toplanmis helmintoloji materiallardan trematod vo sestodlar 70%li spirt
mohlulunda, nematodlar iss Barbagall mohlulunda fikso edilmisdir.

Heyvanlarda trematod vo sestodlari toyin etmok {iglin parazitoloji
todgigatlarda gobul edilmis ronglonmo {sulundan istifade edilmisdir. Bu
moagsadlo boyayici rang hazirlanmigdir: 1 litr distillo edilmis suya 5 q kaliumlu
zoy Vo 3 q karmin olave edilarok 30 dagige qaynadilmigdir. Hazirlanmis rang
soyuduldugdan sonra siiziilarok helmintlarin ronglanmasinds istifads edilmisdir.
Sonra ardicil spirt carcasindan kecirilorok goranfil yaginda soffaflasdirilmis vo
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kanada balzamindan istifado etmoklo daimi preparatlar hazirlanmis, mikroskop
altinda nov torkibi toyin edilmisdir.

Nematodlar isa 4%-li formalindon ¢ixarilib distillo edilmis suda
yuyuldugdan sonra asya siisasi iizorine kegirilmis va 1:1 nisbatinds gliserin va
sid tursusu qarisigindan bir ne¢o damci qoyulub Ortiicli siiso ilo Ortiilorok
mikroskop altinda toyin edilmisdir.

Novlorin toyini, onlarin sistematik movqeyi miivafiq toyinat kitablar
osasinda aparilmisdir [5].

Helmint noévlorini toyin edorkon hazirlanmis miivoqgeti vo daimi
preparatlar helmintoloji todgiqatlarda istifado edilon imumi metodlar asasinda
hayata kecirilmis vo MBI-1, MBI-3 vo Qlympus mikroskoplarindan istifado
edilmisdir.

Toplanmis helmintoloji materiallar1 ekoloji cohatdon tohlil edorkan
invaziyanin intensivlik vo ekstensivliyina xiisusi fikir verilmisdir.

Naticalor va onlarin miizakirasi
Tadqigat zamani Kigik Qafqazin simal-sarq arazilorinds 32 bas garamal todqiq
edilmis vo onlarda 24 nov helmint, o ciimlodon 4 nov trematod, 5 nov sestod vo
15 név nematod askar edilmisdir (Cadval).

Cadval.

Kicik Qafqazin simal-sarq atoklarinda garamalin helmint faunasi

Helmint novlori Todgig | Yoluxmusdur | Invaziyanin |Yoluxmanin
edilmisdir ekstensivliyi | intensivliyi
(%-I0)
Trematodlar
Fasciola hepatica L.,1758 32 11 34,4 36-57
F.gigantica (Cobbold,1856) 32 6 18,7 18-43
Dicrocoelium lanceatum 32 11 34,4 7-71
Stiles et Hassal, 1896
Paramphistomum cervi 32 8 25,0 2-18
(Zeder,1790)
Sestodlar

Moniezia expanza 32 15 48,0 2-5
(Rudolphi,1810)
Blanchard,1891
M.benedeni (Moniez,1879) 32 15 48,0 2-5
Blanchard,1891
Cycticercus tenuicollis 32 4 12,5 4-29
(Pallas,1766)
Coenurus cerebralis 32 2 6,2 1-1
(Leske,1780)

97



Q.H.Fataliyev, E.K.Aslanova, A.A.Namazova

Echinococcus granulosus 32 8 25,0 8-52
(Batsch.,1786)

Nematodlar
Chabertia ovina
(Fabricius,1788) Railliet et 32 13 40,6 7-39
Henry,1909
Bunostomum 32 17 53,1 8-57
trigonocephalum
(Rudolphi,1808)
Railliet,1902
Trichostrongylus axei 32 15 46,8 8-43
(Cobbold,1879) Railliet et
Henry,1909
T.colubriformis (Giles,1892) 32 13 40,6 5-19
Ostertagia ostertagi 32 6 18,7 5-17
(Stiles,1892), Ransom,1907
O.circumcincta 32 9 28,1 5-19
(Stadelmann,1894)
Ransom,1907
O.occidentalis Ransom,1907 32 13 40,6 5-27
Marshallagia marshalli 32 5 15,6 5-20
(Ransom,1907) Orloff,1933
Haemonchus contortus 32 18 56,2 28-83
(Rudolphi,1803)
Cobbold,1898
Nematodirus helvetianus 32 7 21,9 4-62
May,1920
N.spathiger 32 20 62,5 17-94
(Railliet,1896) Railliet et
Henry,1909
Dictyocaulus filaria 32 19 59,4 15-48
(Rudolphi,1809) Railliet et
Henry,1907
Trichocephalus ovis 32 15 48,4 29-74
Abildgaard, 1795
Onchocerca gutturosa 32 18 56,3 3-9
Neumann,1910
O.lienalis (Stiles,1892) 32 10 31,6 2-7

Codvoldon  goriindiiyli  kimi, invaziyanin yiiksok ekstensivliyi
trematodlardan F.hepatica (34,4%) vo D.lanceatum (34,4%) novlarindo,
sestodlardan M.expansa vo M.benedeni (har birindo 48,0% yoluxma)
novlorinds, nematodlardan iss O.gutturosa (56,3%), N.spathiger (62,5%),
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D.filaria (59,4%), H.contortus (56,2%), B.trigonocephalum (53,1%), Tr.ovis
(48,4%) vo Tr.axei (46,8%) novlorinda geyds alinmigdir. Invaziyanin yiiksok
intensivliyi iss trematodlar arasinda F.hepatica (36-57 ford), F.gigantica (18-43
ford), D.lanceatum (7-71 ford); sestodlar arasinda E.granulosus (8-52 govuq);
nematodlar arasinda isa Ch.ovina (7-39 ford), B.trigonocephalum (8-57 ford),
Tr.axei (8-43 ford), H.contortus (28-83 ford), N.helvetianus (4-62 ford),
N.spathiger (17-94 ford), D.filaria (15-48 ford) vo T.ovis (29-74 ford)
novlorinds miisahido edilmisdir.

Kigik Qafqazin simal-sorq arazilorindo garamalda askar edilmis 24 név
helmintdon inkisaf dovriyyasine goras 11 ndvii biohelmint, 13 novii iso
geohelmintlora aiddir. Goriindiiyli kimi, biohelmintlor geohelmintlor iizorinds
dominantliq edir. Biohelmintlorin inkisaf dovriyyasi miixtolif név onurgasiz vo
onurgali heyvanlarin istiraki ilo, geohelmintlorinki iso olverisli xarici miihit vo
sahib orqanizm arasinda basa ¢atir.

Todqgigat zamani1 garamalda askar edilmis 4 ndv trematod biohelmint
olub inkisaf dovriyssinin tamamlanmasinda sirin su vo quru ilbizlori istirak
edirlor.

Molumdur ki, biitiin sestod novlari biohelmintlordir. Qaramalda askar
edilmis 5 nov sestoddan Moniezia expansa vo M.benedeni novlori yetkin,
Cycticercus tenuicolliis, Coenurus cerebralis va Echinococcus granulosus
novlari iss siirfo morhalosinds geyd edilmisdir. Sestod ndvlarinin hamin srazido
yayilmasi orada onlarin araliq sahibi olan oribatit gono, hogorat vo basqa
bugumayagqlilarin inkisaf edib ¢oxalmasi {i¢iin olverisli iqlim soraitinin olmast
ilo izah edilir.

Todqigat zamani 15 nov nematod askar edilmisdir ki, bunlardan 2-si:
Onchocerca gutturosa vo O.lienalis novleri biohelmint olub inkisaf
dovriyyasinin tamamlanmasinda qansoran migmigalar vo nom milgoklori araliq
sahib kimi istirak edirlor. Qalan 13 ndv nematod iso geohelmint olub inkisafi vo
yayilmasi asason abiotik amillorin tosirindon asilidir. Geohelmintlor koand
tosorriifatt heyvanlari arasinda on genis yayilmis helmintlordir. Onlarin
yumurtalar1 torpaqda bir ne¢o aya godor qalaraq yasama qabiliyyatlorini saxlaya
bilirlor. Torpagda helmint yumurtalarinin inkisafi {i¢iin lazim olan namlik va
riitubat kifayst gqodor oldugundan, yumurtalar invazion morhaloys godor inkisaf
edorok orada uzun miiddot galaraq ilin bitiin fasillorinds heyvanlarin
yoluxmasina sobob olur.

Iribuynuzlu heyvanlar trematodoz toradicilorino osason durgun su
hovzalarindan su igoarkon vo ya su bitkilari ilo gidalanan zaman, dikroselioz
toradicisino otlag sahoalorindo otlayan zaman yemls birlikdo D.lanceatum
ndviiniin araliq sahibi olan yoluxmus quru ilbizlarini udan zaman yoluxurlar.
Monieziyalarla yoluxma iso otlaglarda monieziya noévlorinin araliq sahiblori
olan oribatid ganalari otla birlikdo uddugu zaman bas verir [9].
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[ribuynuzlu heyvanlarmn teniidioz toradicilorina yoluxmasinin baslica
Sobabi heyvandarliq teSorriifatlarinda dehelmintizasiya edilmomis ¢oban itlori
vo ferma otrafinda yayilan sahibsiz sollimi itlordir. Tabii ki, bu helmintoz
toradicilorinin yayilmasinda vo 6tiiriilmosinds vohsi itkimilor do miihiim rol
oynayirlar.

Qaramalin onxoserkoz toradicilorinin araliq sahiblori olan gansoran
migmiga vo nom milgoklori heyvandan qgan soran zaman doridoki
mikroonxoserklori do udurlar. Mikroonxoserklor onlarin badoninds 18-20 giino
yetkin hala cataraq tokrar qansorma zamani yenidon heyvanlar1 yoluxdururlar

[6].

Tadgiqat zaman1 Kigik Qafqazin simal-sorq orazilorindo garamalda askar
edilmis biitiin helmint novlari epidemioloji va epizootoloji cohotdon xarakterizo
edilmis vo 16 noviin epizootoloji, 8 noviin iso ham epizootoloji, ham do
epidemioloji shomiyyat kosb etmosi miioyyon edilmisdir. Baslica helmintoz
toradicilorinin  tobii  vo sinantrop ocaqliglarinin  saxlanmasinda  bazi
bugumayaqlilarin (migmigalar vo nom milgaklari), itlorin, o climlodon da vohsi
itkimilarin rolu miiayyan edilmisdir [2].

Beloliklo aparilmis todqiqat zamani qaramalda askar edilmis heyvanlara
igtisadi ziyan vuran baslica helmintoz toradicilorinin név torkibi miiayyan
edilmis, yerli baytarliq xidmati s6balorino bu helmintoz téradicilorine qarsi
miibarizs todbirlorinin giiclondirilmasi tovsiyys olunmusdur.
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QUBA-XACMAZ BOLGOSININ XIRDABUYNUZLU
HEYVANLARININ HELMINT FAUNASI

Agar sozlar: xirdabuynuziu heyvanlar, helmint faunasi, saxlanma soraiti, yay
Va qis otlaglar, landsafi-ekoloji tahlil

2015-21-ci illords Quba-Xagmaz bolgasinda gqoyun va kegilar arasinda aparilan
tadqgiqat islori noticesinds 32 nov helmint agkar edilmisdir. Bunlardan 5 név tadqiq
olunan bolgs {iglin yeni n6v olaraq qeyd edilmisdir. Tapilan biitiin névlar qoyunlarda
askar olunmus, kegilords isa qoyunlarin helmint faunasi ilo imumi olan comi 21 név
askar edilmisdir. Askar olunmus bu helmintlori tadgiq olunan bélgads xirdabuynuzlu
heyvanlarin helmint faunast kompleksinin daimi elementlori hesab etmok olar.
Miioyyan edilmisdir ki, 6 ayliga qodor quzular vo kegilor helmintlorlo nisboton zoif
yoluxmusdur. Yoluxma yazin sonu va yayin avvallorinds va payizin ilk aylarinda daha
intensiv olmusdur. Askar edilmis helmintlor arasinda 5 név epizootoloji shomiyyato
malikdir.

A.M.I'acanosa

I'EJIBMHUHTO®AYHA MEJIBKOI'O POI'ATOT'O CKOTA
I'YBA-XAUMA3CKOI'O PETHOHA

Kntouegvle cnosa: odiceaunvie JiCuOmMHblE, 2CAbMUHMOPDAVHA, YCIOBUSA
cooepoicanuist, Iemuue U 3uMHue nacmouwa, 1aAHOUAGMHO-IKOA0SULECKUL AHAIU3

B pesynpTaTe ucciemoBaHWii, NMPOBEIECHHBIX cpeaw oBenm W ko3 B ['yba-
XaumaszckoM paifone B 2015-21 rr., BbIsiBIeHO 32 BHJa rebMUHTOB. M3 HUX 5 BUIOB
OTMEUYCHBI KaK HOBBIC JUISI H3y4aeMOT0 pernoHa. Bee HaliieHHbIE BUABI 0OHAPYKEHEI y
OBEII, TOT/Ia KaK y K03 00Hapy>keH TOJbKO 21 BHM, 00muii ¢ renbMUHTO(AYHOH OBeIl.
Otux O0OHApYXCHHBIX TEIbPMHHTOB MOXHO CUYUTATh IIOCTOSHHBIMH 3JIEMEHTaAMHU
KOMIUIEKCa TeIbMHHTO(PAYHBl MEIKHX POTaThIX XHBOTHBIX H3y4aeMOr0 pPEruoHa.
YCTaHOBIEHO, YTO SATHATA M KO3JBI 0 6-MECSIIHOTO BO3pacTa OTHOCHTEIBHO Ci1ado
3apakCHbI TeJIbMUHTAMU. 3apakeHue ObLTO 00Jiee MHTCHCUBHBIM B KOHIIC JICTa-HAYaJIe
Jera W Hayane oceHd. Cpeau BBISBICHHBIX TE€IBMHUHTOB SIU300TOJIOTHYECKOE
3HAYCHUE UMEIOT 5 BUJIOB.
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HELMINTH FAUNA IN LIVESTOCK IN THE
GUBA-KHACHMAZ REGION

Keywords: ruminants, helminth fauna, keeping conditions, summer and winter
pastures, landscape-ecological analysis

As a result of studies conducted among sheep and goats in the Guba-Khachmaz
region in 2015-21, 32 helminth species were identified. Of these, 5 species were noted
as new for the studied region. All found species were found in sheep, while only 21
species common with sheep helminthofauna were found in goats. These detected
helminths can be considered as permanent elements of the complex of helminthofauna
of small horned animals of the studied region. It was found that lambs and goats up to
6 months of age were relatively weakly infected with helminths. Infestation was more
intensive in late summer-early summer and early autumn. Among the detected
helminths, 5 species are of epizootic importance.

Giris

Azorbaycan Respublikast miixtalif landsaft vo ekoloji zonalarin
moveudluguna goro miixtolif  fiziki-cografi goraito malikdir. Diizonlik
orazilordon dagliq orazilora qalxdiqca temperatur vo riitubot, bunlarla barabor
bitki vo torpaq ortilyli do doyisir [1]. Bu, heyvandarliq teSorriifatlarinin
xarakterini, onlarin mohsuldarliginin artirilmasini, gdvseyen heyvanlarin, o
cimlodon xirdabuynuzlu heyvanlarin helmintozlardan qorunmasini  vo
yaxsilagdirilmasint  miioyyan edir. Son illordo 6lkonin  xirdabuynuzlu
heyvandarliq tosorriifatlarinda heyvanlarin kiitlovi 6liim hallarinin bas vermasi
bu heyvanlarin helmintoz téradicilorinin ndv torkibinin dyronilmosini dovriin
aktual tolobi kimi qarsiya qoyur. Helmintozlarla yoluxma doracasindon asili
olaraq, yoluxmus heyvanlarin ariglamasi, darinin vo yunun keyfiyyatinin asagi
diismasi, cox vaxt heyvanlar arasinda ciddi anemiya yaranmasi ilo miisahido
olunur. Bu helmintozlarin insanlara yoluxmast hallar1 dofolorlo miisahido
olunmusdur va bu barads kifayst godar adabiyyat molumatlart vardir.

Quba-Xagmaz bolgssinds xirdabuynuzlu heyvandarliq teSarriifatlar:
oksar hallarda oturagq hoyat torzi kegirir. Quba-Xa¢maz bolgasi Azorbaycan
Respublikasinin simal-sorq hissasindos yerlosir vo Sabran rayonu, Xa¢maz vo
Quba rayonlarini, Qusar va Siyazon rayonlarini ohats edir. Bu bolgs simaldan
Rusiya Federasiyasinin Dagistan Respublikasi ilo, sarqdon iso Xazar doanizi ilo
homsarhadir. Conubdan Dagliq Sirvan, conub-sorqdan Abseron, conub-garbdan
Soki-Zaqatala rayonlari ilo hamsorhoddir. Buna géra do Quba-Xagmaz bolgasi
Oziinomoaxsus relyef xiisusiyyoatlorino malikdir. B6lgonin orazisi 4 hiindiirliik
zonasmna malikdir vo bu zonalar bir-birindon kaskin forglonir. Hiindiirliik
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zonalart 26 metrdon 4466 metrodok ayird edilir vo diizonlik, dagstoyi, orta
dagliq vo yiiksok dagliq zonalarina ayrilir. Bolgonin iglim soraiti do hiindiirlikk
zonalara uygun olaraq miixtolifdir. Bolgonin diizonlik zonalar1 {igiin isti iqlim
soraiti, dagliq zonalar ti¢lin soyuq-riitiibatli iglim soraiti xarakterikdir.

Quba-Xagmaz  bolgesinin  iglim  soraiti  onun  Azarbaycan
Respublikasinin kurort-istirahat zonasi kimi istifado olunmasina imkan verir.
Buna gora son illordo Quba-Xagmaz bolgesinds xirdabuynuzlu heyvandarliq
tosarriifatlarinin say1 artmigdir. Hazirda Quba-Xagmaz bolgosinin qoyunculuq
tosarriifatlarinda qoyungulugun intensiv inkisafi iiglin toloblora cavab veron
qoyun tovlalari tikilmisdir.

Quba-Xag¢maz bolgasinds xirdabuynuzlu heyvanlarin helmint faunasinin
todgiqatlart barodo molumatlar azdir. Son illords bolgads boyiik biotik, abiotik
Vo antropogen doyisikliklor bas vermisdir. Buna goro do Quba-Xagmaz
bolgasinds xirdabuynuzlu xirdabuynuzlu heyvanlarin  helmint faunasinin
landsaft-ekoloji todqiqi aktualdir. Bunun igiin bdlgonin miixtolif landsaft
orazilorinds xirdabuynuzlu heyvanlarin helmint faunasini 6yranmok vo onlarin
landsaft-ekoloji tohlilini aparmaq vazifasini qarsimiza qoymusug.

Material va metodlar

Xirdabuynuzlu heyvanlarin helmint faunasini Syronmok magsadilo
2015-2021-ci ilin aprel ayindan baslayaraq, 2021-ci ilin oktyabr-noyabr aylari
orzindo Quba-Xagmaz bolgosindo todqiqat islori aparilmigdir. Todgiqat islori
Quba, Xudat, Siyazon, Nabran, Qusar rayonlarinda yerlogon soxsi vo fermer
tosottiifatlarinda aparilmisdir. Xirdabuynuzlu heyvanlarin helmint faunasinin
daimi elementlorini 6yronmok magsadi ilo yaylaglarda vo oturagq hoyat torzi
kegiron  tosorriifatlarda  heyvanlarin  helmint  faunasinin  dinamikasi
Oyronilmisdir. Quba, Xudat, Siyazon, Nabran, Qusar rayonlarinda ayri-ayri
tosarriifatlarda vo soxsi kasim montoagalorinds 716 bas qoyun vo 510 bas ev
kecilori tam helmintoloji isulla miiayino edilmisdir. Fasioloz, dikroselioz,
exinokokkoz, diktiokaulyoz xastsliklorinin yayilmasinin askar edilmosi iigiin
natamam helmintoloji diagnostika da aparilmisdir [4].

Orazidon helmint yumurtalar1 Kotelinikov vo Xrenov (1978) iisulu ila
toplanmisdir. Umumilikdo 485 nocis niimunasi Vayda va Fiilleborn metodu ilo
todqiq edilmisdir [7].

Trematodlarin vo sestodlarin névlarinin toyini {iglin kvas karmin
mohlulu ilo boyanmis preparatlar hazirlanmigdir. Nematodlarin névlarinin tayin
edilmasi tigiin 1:1 nisbatindo siid tursusu vo qliserin qarisigindan istifado
olunmugdur. Helmintlorin toyini ii¢iin Olympus mikroskopunun x20 vo x40
boyiidiiciilorindan istifads edilmisdir.

Trematodlar vo sestodlar 70° spirtdo, nematodlar iso 4% formalinda
fiksasiya edilmisdir.
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Naticalar va onlarin miizakirasi

Quba-Xa¢maz bolgasindo miixtalif landsaft orazilorinds 716 bas qoyun,
510 bas kegi todqig olunmusdur. Qoyunlar vo ev kegilori arasinda 32 név
helmint askar edilmisdir. Aparilan todqiqat isinin naticalorina géra bolganin
xirdabuynuzlu heyvanlar1 arasinda trematodlar 2, sestodlar 4, nematodlar 26
novlo tomsil olunmusdur. Quba-Xa¢maz bolgasinds qoyunlar vo quzularda, o
ciimlodon kegilordo F. hepatica vo D. lanceatum ocaqlar soklinds yayilmigdir.
Bu, helmintlorin araliq va alavs sahiblorinin yayilmasi ils alagodardir [3].

Cadval.
Quba-Xa¢maz bolgasinda xirdabuyuzlu heyvanlarin helmintlori
Helmintlor Qoyun- Ev Umumi
larda kegilorindo
Trematodlar
Fasciola hepatica Loos, 1758 + + +
Dicrocoelium lanceatum Stiles et Hassal, 1856 + + +
Sestodlar
Moniesia expansa Rudolphi, 1810, Blanchard + + +
1891
Moniesia benedeni (Moniez, 1879) +
Thysaniezia giardi Moniez, 1879, + +
Echinococcus granulocus Batsch, 1786-lavrae + + +
Nematodlar
Chabertia ovina Fabricius, 1788, Raillet et +
Henry, 1909
Bunoctomum trigonocephalum, Rudolphi, 1808, + + +
Raillet, 1902
Bunoctomum phelobotomum Raillet, 1900, +
Raillet 1902
Trichostrongylus andreevi, Grigorian, 1952 + + +
Trichostrongylus axei Cobbold 1879, Raillet et
Henry, 1909 + + +
Trichostrongylus capricola, Ransom, 1907 + + +
Trichostrongylus colubriformis, Giles, 1892 + + +
Trichostrongylus skrjabini, Kalantarian, 1928 + + +
Trichostrongylus vitrinus Looss, 1905 + + +
Ostertagia ostertagi Stiles, 1892, Ransom, 1907 + + +
Ostertagia circumcincta Stadelmann 1899, + + +
Ransom, 1907
Ostertagia ossidentalis Ransom, 1907
Ostertagia trifurcata Ransom, 1907 + + +
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Ostertagia trifida Giille, Marotel et Panisset, + + +
1911

Ostertagia gruhneri Skrjabin, 1929 +

Teledorsagia davtiani Andreeva et Satubaldin, + + +
1954

Marshallagia marshalli Ransom, 1907, Orloff, + + +
1933

Marshallagia dentispicularis Assadov, 1954 + +
Haemonchus contortus Rudolphi, 1805, Cobbold, + +

1898

Nematodirus abnormalis May, 1920 +

Nematodirus helvetianus May, 1920 + +
Nematodirus junctispicularis Assadov, 1958 +

Dictyocaulus filaria Rudolphi, 1809, Raillet et + + +
Henry, 1907

Protostrongylus hobmajeri Schulz, Orloff et + + +
Kutass, 1933, Cameron, 1934

Protostrongylus kochi Schulz, Orloff et Kutass, +

Trichcephalus ovis Abilagaard, 1795 + + +

Comi:32 nov

Bolgads todqig olunan goyun va kegilorin helmint faunasi miiqayiso
edilmis vo bu heyvanlarin imumi helmintlori miisyyon edilmisdir. Askar
edilmis helmint ndvlarinin bir ¢oxu ilo hor iki qrup heyvan eyni doaracads
yoluxmusdur (Cadval). Aparilan todqiqat islorinin naticalorino osason, bu
helmintlorin boélgonin diizonlik vo dagstoyi zonasmin goraitine uygunlasmasi
miiayyan edilmisdir.

Buna gboro do heyvanlarin helmintlorlo  yoluxma monbalarini
mioyyanlogdirmayi do qarsimiza mogsad qoymusuq. Qeyd edok Ki,
xirdabuynuzlu heyvanlar qis tovlelorindon yaylaglara vo geriysa kogiiriilon
yollarda miixtalif soraitlo qarsilasirlar. Kogiirtilma zamani qoyun va kegilarin bu
vo ya digar yoluxucu, parazitar Xxostaliklorlo vo patogen helmintozlarla
yoluxmasi barads bir ¢ox adobiyyat molumatlarinda da qeyd olunmusdur [2; 6].

Quba-Xagmaz  bolgesinds  aparilan  helmintoloji  todqiqatlarin
naticalarina asason miixtolif landsaft orazilorinds F. hepatica, M. expansa, T.
giardi, T. hydatigena, E. granulosus, Haemonchus contortus, Dictyocaulus
filaria. novlarinin epizootoloji shamiyysto malik oldugunu geyd etmok olar.
Prostrongilidlerin, xabertiyalarin, trixostrongilidlorin, trixosefalidlorin do
miioyyan epizootoloji shomiyyats malik oldugunu nazars almag olar.
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Bizim todqigatlarimiza qodor Cooperia pectinata vo Nematodirus
junctispicularis Azorbaycanda qoyunlar iiglin yeni nov kimi askar edilmisdir

[1].

Qeyd etmok lazimdir ki, qoyunlar vo kegilor, kogliriilmodon asili
olmayaraq, yasla olagodar yeni helmintlorlo yoluxa bilor. Todgigatlar
noticasinds miisahido edilmisdir ki, Fasciola hepatica vo Dicrocoelium
lanceatum xirdabuynuzlu heyvanlar arasinda yas artdiqca askar olunur,
strongilidlor daha erkan yaslarda rast galinir.

Bolgado qoyunguluq tesorriifatlarinin otlaq doyismasi helmintozlarin
ocaglar formasinda yayilmis qruplarmin digor oraziloro ke¢maosine zomin
yaradir. Qeyd edok ki, bolga istirahot zonasi oldugu {igiin kasilmis heyvanlarin
icalat1 da otrafa atilir. Mohz bu amilin helmint faunasinin formalagsmasinda
mithiim rolu oldugu giiman edilir.

Diinya soviyyasindo qida tohliikesizliyi masalslorinin 6n plana ¢akilmasi
insan comiyyatinin saglam golocoyi Tlg¢iin xiisusi aktualliq keosb edir.
Heyvanlarin mohsuldarliginin azalmasina, mohsulun keyfiyyotinin asagi
diismosing, xiisuson, heyvanlar arasinda 6liim hallarinin bag vermoasino sobab
olan helmintoz tdradicilorinin bioekoloji xiisusiyyatlorinin dyronilmosi bu
noqteyi-nozordon xiisusi ohomiyyoto malikdir. Heyvanlar arasinda oliim
hallarinin basg vermosino sobob olan bu helmintozlara qars1 miibarizo
todbirlorinin  islonib hazirlanmast {iglin onlarin  biologiyasi, taksonomik
xiisusiyyatlori,  epidemiologiyasi,  epizootologiyast ~ vo  ekologiyasi
Oyronilmalidir. Ekologiya daim doyisdiyi liclin helmintoz téradicilorinin ekoloji
amillordon asili olaraq yayilma intensivliyi tadqiq olunmalidir.

Helmintlor biosenozun miihiim torkib hissasi olarag, epidemioloji va
epizootoloji xiisusiyyoto malikdirlor. Helmintlor siirfs vo yetkin marhalads
miixtalif yollarla asas vo araliq sahiblarin organizmlorino daxil olur, onlarin
miixtolif orqanlarinda lokalizasiya edorok parazitlik edirlor. Bu proses kond
tosarriifat heyvanlarinin mohsuldarligina, inkisafina vo nasilverma gabiliyyatino
mane olurlar.

Quba-Xa¢maz bolgssi Azorbaycan Respublikasinin shalisini ot vo siid
mohsullart ilo tomin edon miithim bolgalordon biri oldugu iigiin bolganin
xirdabuynuzlu heyvanlarinin helmint faunasinin epizootoloji vo epidemioloji
giymatlondirilmasinin aparilmast tohliikoli helmintozlara qarsi pofilaktik vo
sanitar-baytarliq todbirlorinin elmi osaslarinin  hazirlanmasin1 tomin edir.
Heyvandarliq teSarriifatlarina ciddi zoror vuran helmintozlara qarsi miibarizo
todbirlari islonib hazirlanmasi ti¢iin bu helmintlarin har bir néviiniin bio-ekoloji
xiisusiyyatlori dyronilmalidir.
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ALTIAYLIQ ERKOK DOVSANLARIN BEYIN SOBOLORININ
TOXUMALARINDAKI QAYT METABOLIZMININ DINAMIKASINA
ALKOQOLUN ASAGI DOZASININ XRONIKi TOSIRI

Acar sozlor: dovsan, analiz, beyin, tacriiba

Asagi dozada etanolun (3,5 g/kq 25% mohlul, giindslik, intraperitoneal) toasiri
altinda CNS strukturlarinin toxumalarinda (beyin qabigi, beyincik, beyin sap1 vo
hipotalamus) gamma-aminobutirik tursunun (GABA) metabolizminin dinamikasi
organizmda 7, 14, 21 va 30 giin arzinds todqiq edilmisdir.

Miiayyan edilmisdir ki, etanolun asagi dozada giindslik gsbulundan sonra 7,
14, 21 vo 30-cu giinds todqiq olunan beyin strukturlarinin toxumalarinda GABA
torkibinin artmasi miisahido olunur. Eyni zamanda, bu strukturlarin toxumalarinda
qlutamat dekarboksilazanin (GAD) aktivliyi artdi vo GABA-dan forgli olaraq sarbost
glutamat vo aspartatin (Glu vo Asp) torkibi xeyli azaldi. GABA-transferaza fermentinin
toxumalarda aktivliyi asason azalib, bazi strukturlarda iss nozarst saviyyasinds olub.

Bu sortlordo GABA-nin artmasi vo GAD fermentativ aktivliyinin artmasi,
ehtimal ki, GABA-nin MSS-do qoruyucu-adaptiv vo kompensasiya funksiyas: ila
olagodardir.

B.A.I'acanoea

BJUSIHUE MAJIOM 103bI 3TAHOJIA HA IMHAMUKY OEMEHA T'AMK
B TKAHSAX CTPYKTYP HHC HIECTUMECAYHBIX KPOJIMKOB

Knrouegwie cnosa: xponuk, ananus, mMo32, onbvim

HccnenoBana nuHaMuKa W3MEHEHHUS MeTaboym3Ma raMMa-aMHHOMACIISTHOW
kucnotel ('AMK) B Tkansax ctpyktyp LUHC (xopa 6onpmux modyrapuii TOJIOBHOTO
MO3ra, MO3KEYOK, CTBOJI MO3ra M THIIOTajlaMycC) NPH BO3ACHCTBHUM HA OPraHu3M
Majoi 1036l ATanona (3,5 r/kr 25%-Horo pacTBopa, €XKeTHEBHO, BHYTPUOPIOIIMHHO) B
teuenue 7, 14, 21 u 30 gueii.

YCTaHOBJIEHO, YTO IOCJE €KEIHEBHOIO BO3JAECHCTBUS MaJlOH J03bI 3TAHOJA
MPOUCXOANT yBenudeHue cojaepkanus 'AMK B TKaHAX HCCIENOBaHHBIX CTPYKTYP
rojoBHoro mosra 4depe3 7, 14, 21 u 30 agueii. Ilpu 3TOM, aKTHBHOCTH (hepMeHTa
rrytamataekapookcmnasel  (I'/IK) B TKaHAX O3TUX CTPYKTYp TIOBBIIIACTCS, a
coJiepkaHue CBOOOIHBIX IiTyTamata u acniaprara (['my u Acm) oTiudne oT colep:KaHus
I'AMK, Hao0opoT, 3Ha4WTeNbHO yMeHbLIaeTcs. IIpm 3ToM akTHBHOCTH (epMeHTa
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I'’AMK-Tpancdepassr B TKaHSIX B OCHOBHOM ITOHM)KA€TCS, @ B HEKOTOPBIX CTPYKTYpax
HaxOJWUTCA HA YPOBHE KOHTPOJIS.

YBenuuenue cogepxkanus ' AMK u noseienne aktusoctu pepmenta I'IK B
YKa3aHHBIX YCJIOBHUSX, BEPOSTHO, CBA3aHO C 3aIIUTHO-TIPUCIIOCOOMTENBHOH U
komreHcaropHoit pyrkuumeit AMK 8 LIHC.

V.A.Gasanova

EFFECT OF LOW DOSES OF ETHANOL ON THE DYNAMICS OF GABA
METABOLISM IN THE TISSUE OF CENTRAL NERVOUS SYSTEM
STRUCTURES IN SIX-MONTH-OLD RABBITS

Keywords: rabbit, analysis, brain, experiment

The dynamics of gamma-aminobutyric acid (GABA) metabolism in the tissues
of CNS structures (cerebral cortex, cerebellum, brain stem and hypothalamus) under
the action of a low dose of ethanol (3.5 g / kg of 25% solution, daily, intraperitoneally)
on the organism for 7, 14, 21 and 30 days was studied.
It was found that after daily exposure to ethanol in low doses an increase of GABA
content noticed in the tissues of studied brain structures at 7, 14, 21 and 30 days. At the
same time, the activity of glutamate decarboxylase (GAD) in the tissues of these
structures was increased, and the content of free glutamate and aspartate (Glu and
Asp), on the contrary to GABA, was greatly reduced. The activity of the GABA-
transferase enzyme in tissues mainly decreased, and in some structures was at the
control level.
The increase of GABA and increased GAD enzymatic activity in these conditions
probably is due to the protective-adaptive and compensatory function of GABA in the
CNS.

Moaisotda ¢ox genis yayilmis vo organizmos 6z kaskin va xroniki monfi
tosiri ilo segilon ekstremal faktorlardan biri olan alkogolun tosirinin todqiqi
boyiik va vacib sosial problemin halli istigamatinds miioyyan miisbat noticalara
gotirib ¢ixara bilor. Toksiki maddslorin, o ciimlodon alkogolun organizmdoki
toksiki tasirinin neyrokimyavi mexanizminin dyranilmasi miiasir sohiyyanin an
vacib vo sosial problemlorindon biridir (1, 4, 5, 10, 12, 16). EImds yalniz belo
yanagma, milasir vo elmi cohotdon osaslandirilmis yeni tdvsiyyalorin
hazirlanmasina sobab ola bilar ki, bu tévsiyyalords alkoqolizm kimi miirakkab
sosial xostoliklorin miialico vo profilaktikasinda miihiim rol oynaya bilar.
Alkoqola qgarst insanlarin hassasligi fordidir (maxsusidir). Bu hassasliq bir basa
insanlarin  organizmlorinin psixiki (ruhi) vo fizioloji voziyyati ilo bagh
mosaladir. Alkogolun asagi dozasi insanlarin sinir sistemina stimullasdirici tasir
gostarir vo bu zaman insanlarda miisbat emosiyalar vo eyforiya vaziyyati omalo
golir. Bu vaziyyat morkozi sinir sistemindo (MSS) longima prosesinin
pozulmasi naticasinds bas verir ki, bu zaman orqanizmds davranisi nozarotdo
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saxlayan impulslarin tasirinin  zaiflomasi noticasindo belo hal bas verir.
Alkogolun yiiksok dozada gobulu hor bir insanin fardi vaziyyatdon asili olaraq
bu vo ya digor dorocado depresiyaya sobab olur. Holo do bu giino godor
alkogolizmin tam etiologiya vo patogenezi haqqinda tam vo dogiq teSovviir
yoxdur. Etanolun yiiksok dozasina qarsi tolerantliq vo naticada Xastaliyin
olamotlori asason alkoqola qarsi fiziki asililigla bagli olub vo alkogolizminin
omolo goalmasinds vacib bir faktorudur. Demali, alkogol MSS-do gedon
maddalor miibadilasinin asas komponentlorindan biri kimi gabul edilo bilon va
alkogolizmin amola golmasindo dominant kimi birinci faktor kimi mithiim rola
malikdir.

Miiayyon edilmisdir ki, etanolun MSS s6balorine vo bu sébalarin
funksiyalarina tasiri bu sistemda gedon maddslor miibadilasine bilavasits tasiri
ilo bir basa olagodardir. MSS-do gedon maddoalor miibadilasi dedikda ilk
novbado mediatorlar miibadilesi diggeti colb edir. Siibut olunmusdur ki,
orqanizmin tzvlorinin bir ¢ox vozifalori MSS-do gedon mediatorlar
miibadilosinin pozulmasi naticasinds bas veron oyanma va longimo proseslori
arasinda bas veron tarazligin pozulmasi noticasinde meydana ¢ixir. Biitiin
ekstremal vo gorginlik (stress) soraitlorindo bas veron patoloji proseslor
neyrokimyoavi maddolorin tasiri noticasinds bas verir. Belo maddalordon biri do
alkogoldur. Mediatorlara goldikds iso beyinds ¢ox miihiim rolu olan klassik
longidici mediator gamma-aminyag tursusu (QAYT) vo klassik oyadici
mediatorlar glutamat vo aspartat (Qlu vo Asp) diqgsti calb edir. Etanol, QAYT,
Qlu, Asp vo bunlardan ayriligda orqanizmda va asasan do MSS-do xiisusi tasir
mexanizmina malik olduqlar1 Gi¢in neyrokimyovi maddslor hesab olunurlar.
Ona goroa belo maddaslorin bir-birina qarsiligl tosirinin dyranilmasi xiisusi elmi
maraq yaradir. Odobiyyatda alkoqolun MSS sobalorinin  toxuma vo
hiiceyralorinin hissaciklorindo mediator tobistli amin tursularimin vo biogen
aminlorin miqdarma tasiri haqqinda bozi malumatlar vardir (5, 9, 12, 16). Lakin
bu malumatlar olduqca azdir va bir ¢ox hallarda alds edilon molumatlar bir-biri
ilo ziddiyyat toskil edir. Digor torofdon postnatal ontogenezin miixtalif
morhalalaorinds etanolun mediatorlar miibadilasing tosiri az todqiq edilmisdir.
Biitiin yuxarida gostorilonlori nozoro alaraq, hazirki elmi isimizdo altiayliq
(cinsi yetiskonlik dovrii) erkok dovsanlarin beyin sobalorinin toxumalarinda
gedon QAYT metabolizminin xiisusiyyatlorina alkoqolun asagi dozasinin
xroniki tosirinin dinamikasinin dyranilmasini gqarsimiza asas moagsad Vo Vazifo

goydug.

Material va metodlar
Todgigat islori 80 bas altiayliq erkok singilla xottindon dovsanlar
tizorindo aparilmigdir. Bu heyvanlar adi qida rejiminds vivari soraitinds
saxlanilmigdir. Beyin sobalori (bas beyin yarimkiiralorinin gabigi, beyincik,
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beyin siitunu vo hipotalamus) altiayliq (cinsi yetiskonlik dovrii) erkok
dovsanlarda atlas iizro ayrildigdan sonra analiz edilmisdir. Beynalxalq
konvensiyaya uygun olaraq tocriibo heyvanlari uretan narkozu altinda
dekapitasiya edildikdon sonra buz iizorindo yerlosdirilmis Petri kasalarina
qgoyularag, temizlondikdon sonra yuxarida qeyd edilon beyin sdbalaring
ayrilmisdir. Bu beyin sobalorinin toxumalar1 E.Roberts (13) tisuluna uygun va
N.F.Satunova, I.A. Sitinskinin (14) modifikasiyasi osasinda islonilmisdir.

Sorbast amin tursularinin (QAYT, Qlu, Asp) elektroforez kagizi
tizorinda ayrilmasi K.Dose (11) tisulu ilo va asasan su — sirks tursusu — tomiz
piridin (44:8:1) buferindo istifads edorak yerina yetirilmisdir.

Beyin toxumalarinda qlutamatdekarboksilaza (QDK), FT 4.1.1.15 fermentinin
foallig1 30 dogigs arzinds 37 °S-do azot atmosferinda sarbast Qlu ils inkubasiya
soraitindo QAYT-in miqdarinin artmasina gora (15) toyin edilmisdir vo bu
fermentin foalligi 1 qram tozo beyin sobosinin toxumasinda 1 saat orzindos
amoala golon QAY T-1n migdarina asasan (mkmol QAYT/q-s) hesablanmigdir.
4-aminobutirat: 2-oksoglutarataminotransferaza (QAYT-T, FT 2.6.1.19)
fermentinin foalligi iso N.S.Nilovanin (6) metodu ilo toyin olunmus va
fermentin foallig1 iso mkmol Qlu/q q-s-la ifads edilmisdir.
Altiayliq erkok dovsanlarin todqiq edilon beyin sobalorindoki QAYT, Qlu va
Asp-in miqdarlart vo QDK, QAYT-T fermentlorinin foalligi kontrolda vo
alkogolun asag1 dozasinin xroniki tosirini dyronmak ii¢iin, hor bir dovsanlarin
garin bosluguna giindo 1 dofo 3,5 g/kq 40%-li etanol mohlulu tocriibalorin
aparilan glinlorino miivafiq olaraq (7, 14, 21 vo 30 giin) yeridilmis vo har
tocriibo  gilinliniin  sonunda etanolun yeridilmasindon 30 dagige sonra
dekapitasiya edilorok tocriibslor aparilmisdir. Kontrol heyvanlarda isa qarin
bosluguna etanolun avozins 3,5 g/kq fizioloji mahlul yeridilmis va tacriibalorin
gedisi etanolla aparildigi qaydada davam etdirilmisdir.

Aparilan biitiin tocriibalor Figer-Styudento goro vo Vilkokson qeyri-
parametrik (Manna-Uitni) statistik tsulla islonilmisdir (3). Hesablamalar
“Statistica” programimin komayi ilo aparilib. Hor tacriibs seriyasinda asagidaki osas
komiyyat toyin edilmisdir: orta arifmetik komiyyat (M) vo orta kvadratik xata (m),
kontrol va tocriibs qruplarinin gostaricilori arasinda forqin ehtimali (p).

Alinms dalillorin sarhi va miizakirasi

Aparilan tocriiboblor (Cadval 1) altiayliq kontrol heyvanlarin todgiq
edilon beyin sobalorinin toxumalarinda QAYT, Qlu vo Asp-in miqdar1 eyni
doracads paylanmayib. Belo ki, fizioloji mahlulun yeridilmasindon 7 giin sonra
bas beyin yarimkiiralori qabigi toxumalarinda QAY T-in miqdari 1,99 mkmol/q,
14 gilindon sonra 1,95 mkmol/q, 21 giin sonra 1,89 mkmol/q vo 30 giin sonra
iso 1,87 mkmol/q taskil edir. Bu zaman beynin bu sobalarinds sarbast Qlu-nun
miqdar1 fizioloji mahlulun yeridilmasindon 7 giin sonra 3,95 mkmol/q, 14 giin
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sonra 3,84 mkmol/q, 21 giin sonra 3,78 mkmol/q vo 30 giin sonra isa 3,69
mkmol/q olur. Bu dévrds sarbast Asp-in miqdar1 iss 7 giin sonra 2,72 mkmol/q,
14 giin sonra 2,66 mkmol/q, 21 giin sonra 3,78 mkmol/q vo 30 giin sonra iso
3,69 mkmol/q olur. Bu dovrlords sarbast Asp-in miqdar1 iss 7 giin sonra 2,72
mkmol/q, 14 giin sonra 2,66 mkmol/q, 21 giin sonra 2,61 mkmol/q va 30 giin
sonra isa 2,57 mkmol/q toskil edir. Bu heyvanlarin beyinciklarinin
toxumalarinda fizioloji mohlulun yeridilmasindon 7 giin sonra QAYT-in
miqdar1 1,66; 14 giin sonra 1,60; 21 giin sonra 1,64 vo 30 giin sonra iso 1,58
mkmol/q olub. Bu vaxt sarbast Qlu-nun miqdar1 isa 7 giinds 3,69; 14 giindo
3,61; 21 giindo 3,29 vo 30 giindo 3,42 mkmol/q toskil edib. Sarbast Asp-in
miqdar1 isa 7 gilinds 2,66; 14 giinds 2,60; 21 giinds 2,56 va 30-cu giindos isa
2,56 mkmol/q olub. Beyin siitununun toxumasinda eyni vaxtda, yani 7 giindon
sonra QAYT-in miqdart 1,16; 14 giindon sonra 1,13; 21 giindon sonra 1,17 vo
30 giindon sonra 1,19 mkmol/q miisahido edilib. Gostorilon miiddatlords bu
beyin toxumasinda sarbast Qlu-nun miqdar1 kontrolda 7 giindon sonra 4,22; 14
giindo 4,22; 21 giinds 4,19 vo 30 giindo 4,20 mkmol/q olub. Sarbast Asp-in
miqdar1 isa uygun olaraq 1,57; 1,54; 155 va 1,56 mkmol/q taskil edib. Miivafiq
soraitds hipotalamusun toxumasinda QAYT-1n miqdar1 kontrolda uygun olaraq
1,77; 177; 1,73 vo 1,74 mkmol/q, sarbast Qlu-nun migdar1 3,51; 3,50; 3,45 vo
3,45 mkmol/q va sorbast Asp-in miqdar1 iso uygun olaraq 1,35; 1,38; 1,37 vo
1,39 mkmol/q toskil etmisdir.

Cadval 1.

Altiayhq erkak dovsanlarin beyin sébalarinin toxumalarindaki QDK (mkmol QAYT/q"s)
Vo QAYT-T (mkmol Qlu/q-s) fermentlorinin foalliginin dinamikasina

etanolun asagi dozasimn (3,5 q/kq 25%-1i mahlulu) tosiri

Bas beyin
yarimkiiralori gabigi

QAYT| Qlu | Asp | QAYT| Qlu | Asp | QAYT| Qlu | Asp | QAYT| Qlu Asp

Beyincik Beyin siitunu Hipotalamus

°
£|M|[1,9 |395 (2,72 |166 [3,69 |2,66 |1,16 |[4,22 |1557 |1,77 |[351 | 1,35
< | +m|0,047 |0,071 |0,033 [0,043 |0,040 |0,033 |0,030 |0,041 |0,034 |0,033 {0,038 | 0,026

M |248 (295 (2,18 (2,48 (3,06 [2,40 (1,47 |3,32 (1,34 |251 |294 | 083
+m| 0,052 | 0,049 |0,056 |0,053 |0,053 |0,046 {0,033 |0,061 {0,053 {0,043 |0,058 | 0,056

p |<0,001|<0,001 ;O'OO <0,001|<0,001] <0,01 | <0,001|<0,001] <0,01 | <0,001|<0,001 <0,001

% (125 |75 80 149 |83 90 127 |79 85 142 |84 61

M |265 |284 |234 (262 (290 |234 (1,75 (353 |[l142 (250 (2,90 | 0,82
+m|( 0,063 | 0,086 |0,056 |0,043 |0,062 |0,049 {0,048 |0,062 {0,044 {0,031 0,087 | 0,028
p [<0,001|<0,001|<0,01 |<0,001|<0,001{<0,01 |<0,001|<0,001f<0,05 |<0,001|<0,001 <0,001

7 giin

14 giin

% [136 |74 88 164 |80 90 155 |84 92 141 |83 59
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M|284 (313 |255 |2,19 (2,88 |245 |168 |3,66 (1,44 (229 (2,89 | 1,00
+m| 0,058 |0,072 |0,060 |0,046 |0,058 |0,033 |0,045 |0,037 |0,022 |0,059 |0,040 | 0,060

p |<0,001|<0,001|>0,1 |<0,001|<0,001)<0,05 |<0,001|<0,001|<0,05 |<0,001|<0,001 <0,001

21 giin

% |140 |83 98 134 |88 95 144 |87 92 132 |84 73
M|245 (3,10 |249 |2,06 (293 |249 |153 |3,76 (146 (2,18 |3,00 | 1,10
+m| 0,067 |0,045 |0,046 (0,048 |0,084 |0,042 |0,036 |0,029 {0,026 |0,044 |0,041 | 0,038

p [<0,001|<0,001|>0,05 |<0,001|<0,01 |<0,05 |<0,001|<0,01 (>0,05|<0,001|<0,001 <0,001

30 giin

% [131 |84 97 130 |86 96 129 |90 94 125 |87 79

Aparilan tocriibalorin sonraki naticolori gostordi ki, etanolun asagi
dozasinin gindo 1 dofo (3,5 g/kq 25%-li mohlulu) garin bosluguna
yeridilmasindon 7 giin sonra QAYT-in miqdar1 bas beyin yarimkiiralori
gabiginda 25% (2,48 mkmol/q), beyinciyin toxumasinda 49% (2,48 mkmol/q),
beyin siitununda 27% (1,47 mkmol/q) vo hipotalamusun toxumasinda iso 42%
(2,51 mkmol/q) artmigdir. Bu miiddatds sarbast Qlu-nun miqdari bas beyin
yarimkiiralori gabiginin toxumasinda 25% (2,95 mkmol/q), beyincikdo 17%
(3,06 mkmol/q), beyin siitununda 21% (3,32 mkmol/q) vo hipotalamusun
toxumasinda isa 16% (2,94 mkmol/q) azalmigdir. Eyni vaxtda sorbast Asp-in
miqdar1 bag beyin yarimkiiralori gabigimin toxumalarinda 20% (2,18 mkmol/q),
beyincikda 10% (2,40 mkmol/q), beyin siitununda 15% (1,34 mkmol/q) vo
hipotalamusun toxumasinda iso 39% (0,83 mkmol/q) azalmisdir. Sonraki
seriyalara osason miioyyan edilmisdir ki, etanolun tadqiq edilon dozasinin
tosirindon 14 giin sonra QAYT-in miqdar1 bas beyin yarimkiiralori qabiginin
toxumalarinda daha da ¢ox yani 36% (2,65 mkmol/q), beyinciyin toxumasinda
64% (2,62 mkmol/q), beyin siitununda 55% (1,75 mkmol/q), hipotalamusun
toxumasinda iso 41% (2,50 mkmol/q) artmisdir. Bu zaman miivafiq beyin
sObalorinin toxumalarinda, yoni 14 giin sonra sarbast Qlu vo Asp-in miqdarlari
da 7 giinliikdokina nisbaton bir gadar do ¢ox azalmisdir. Bels ki, sarbast Qlu-
nun miqdart bas beyin yarmmkirolori gabiginin toxumalarinda 26% (2,84
mkmol/q), beyincikde 20% (2,90 mkmol/q), beyin siitununda 16% (3,53
mkmol/q), hipotalamusun toxumasinda iso 17% (2,90 mkmol/q) azalmisdir.
Sorbast Asp-in miqdari iso bas beyin yarimkiiralori gabiginin toxumalarinda
12% (2,34 mkmol/q), beyincikds 10% (2,34 mkmol/q), beyin siitununda 8%
(1,42 mkmol/q), hipotalamusun toxumasinda iss daha ¢ox 41% (0,82 mkmol/q)
azalma miisahido edilmisdir. Etanolun Oyrondiyimiz dozasmin tosirindon 21
giin sonra bas beyin yarimkiiralori gabiginin toxumalarinda QAYT-in miqdari
kontrola nisbaton 40% (2,64 mkmol/q), beyincikds 34% (2,19 mkmol/q), beyin
siitununda 44% (1,68 mkmol/q), hipotalamusun toxumasinda iso 32% (2,29
mkmol/q) artmigdir. Bu zaman sorbost Qlu-nun miqdar1 iso bas beyin
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yarimkiirolori gabigmin toxumalarinda 17% (3,13 mkmol/q), beyincikda 12%
(2,88 mkmol/q), beyin silitununda 17% (3,66 mkmol/q), hipotalamusun
toxumasinda isa 16% (2,89 mkmol/q) azalmisdir. Eyni dovrda Sarbast Asp-in
miqdar1 da, iso bag beyin yarimkiiralori gabiginin toxumalarinda 2%, yani ciizi
(2,55 mkmol/q, p>0,1), beyincikdo 4% (2,45 mkmol/q, p<0,05), beyin
sitununda 7% (1,44 mkmol/q, p<0,05), hipotalamusun toxumasinda iso
normaya nisboaton 17% (1,00 mkmol/q, p<0,01) azalma bas vermisdir. Etanolun
oyrandiyimiz dozasinin tasirindon 30 giin sonra QAYT-n miqdar1 bas beyin
yarimkiiralori gabigmin toxumasinda 31% (2,45 mkmol/q), beyincikdo 30 %
(2,06 mkmol/q), beyin siitununda 29% (1,53 mkmol/q) vo hipotalamusun
toxumasinda isa 25% (1,18 mkmol/q) artmisdir. Bu dovrdo sorbast Qlu-nun
miqdar1 isa beyin g6bolorinin toxumalarinda miivafiq olaraq 10% (3,76
mkmol/q), 14% (2,93 mkmol/q), 10% (3,76 mkmol/qg) vo 13% (3,00 mkmol/q)
azalmigdir. Elo bu zaman sorbast Asp-in miqdar1 da, miivafiq olaraq 3% (2,49
mkmol/q), 3% (2,49 mkmol/q), 4% (1,46 mkmol/q) vo 21% (1,10 mkmol/q)
azalmigdir, yoni kontrol gostaricilorine yaxinlagmigdir.

Etanolun asagi dozasinin tosirindon sonra beyin sobalarinin
toxumalarinda mediator tobiatli bu (QAYT, Qlu vo Asp) amin tursularinin
miqgdarimin doyismasinin xiisusiyyatlorini aydinlasdirmaq moaqsadilo ndvbati
seriyalarda QAYT miibadilosinin tonzimindo istirak edon oasas fermentlorin
(QDK va QAYT-T) miivafiq soraitlordo doyismosinin dinamikasinin yranmayi
moqbul hesab etdik.

Aparilan tocriibolor (Codval 2) gostordi ki, kontrol soraitdo kontrol
heyvanlarin qarin bosluguna 3,5 q/kq fizioloji mahlul yeritdikdon sonra 7, 14,
21 vo 30 giin sonra todqiq etdiyimiz beyin sobalorinin toxumalarinda QDK vo
QAYT-T fermentlorinin foalliginda elo bir doyisiklik bas vermodi. Beloa ki,
fizioloji mohlulun geyd edilon dozasinin giindalik tasirindan 7, 14, 21 v 30 giin
sonra bag beyin yarimkiiralorinin gabiginin toxumalarinda QDK-nin foalligt
40,6 mkmol QAYT/q's, beyincikds 28,4 mkmol QAYT/q's, beyin siitununda
38,4 mkmol QAYT/q's vo hipotalamusun toxumasinda iso bu gostorici 48,1
mkmol QAYT/q's olmusdur. Eyni soraitdo QAYT-T fermentinin foallig1 da,
fizioloji mohlulun tesirindon 7, 14, 21 vo 30 giin sonra bas beyin
yarimkiiralorinin gabiginda 30,5; beyincikdo 58,0; beyin siitununda 43,6 va
hipotalamusun toxumasinda iso 58,5 mkmol Qlu/q-s toskil etmisdir.

Sonraki seriya tacriibalora asason miioyyan edilmisdir ki, etanolun asagi
dozasmin (3,5 g/kq 25%-li mohlulu) hor giin 1 dofo qarin bosluguna
yeridilmosindon 7 giin sonra bas beyin yarimkiiralorinin - gabiginin
toxumalarinda QDK fermentinin foalligt 69% (68 mkmol QAYT/q:s),
beyincikds 68% (47,7 mkmol QAYT/q's), beyin siitununda 31% (50,3 mkmol
QAYT/q-s) va hipotalamusun toxumasinda iso 26% (60,4 mkmol QAYT/q-s)
yiiksolmisdir. Alkoqolun miivafiq dozasmin 14 ginliik tasirindon sonra bu
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fermentin foallig1 bas beyin yarimkiiralorinin gqabiginin toxumalarinda daha da
¢ox, yani 155% (103,6 mkmol QAYT/q's), beyincikdo 148% (70,4 mkmol
QAYT/q's), beyin siitununda 65% (63,2 mkmol QAYT/q-s) va hipotalamusun
toxumasinda iss 63% (78,4 mkmol QAYT/q's) yiiksolmisdir. Etanolun
oyrandiyimiz dozasiin 21 giinliik tasirindan sonra iso QDK-nin faallig1 yens do
kontrola nisbatan biitiin beyin sébalorinin toxumalarinda nisbaton yiiksolmisdir.
Bu yiiksalis bas beyin yarimkiiralorinin gabiginin toxumalarinda 83% (74,4
mkmol QAYT/q-s), beyincikds 70% (48,3 mkmol QAYT/q-s), beyin siitununda
10% (42,2 mkmol QAYT/q's) vo hipotalamusda iso 46% (70,4 mkmol
QAYT/q s)olmusdur. Alkoqolun asagi dozasinin hor giin bir dofo olmagla
gobulundan 30 giin sonra QDK fermentinin fsalligi yena do kontrol
gostaricilorina  nisbaton yiiksalmisdir. Bu yiiksalis beyin yarimkiiralorinin
qabigmin toxumalarinda 24% (50,3 mkmol QAYT/q's), beyincikds 21% (34,4
mkmol QAYT/q's), beyin siitununda 12% (43 mkmol QAYT/q's) vo
hipotamalusun toxumasinda iso 13% (54,2 mkmol QAYT/q's) olmusdur. Bu
todqgigat isimizin son seriyalarindan olda edilon dalillora asason demok olar ki,
etanolun asagi dozasinintasirindon 7, 14, 21 vo 30 giin sonra aksar hallarda
QAYT-T fermentinin foalligi Gyronilon 4 beyin sobolorinin toxumalarinda
QAYT-T fermentinin foalligi, QDK fermentinin faalliginin oksino olaraq
kontrol gostaricilorina nisbaton asag1 diismiisdiir. Belo ki, etanolun tasirindan 7
giin sonra bu fermentin foalligi bas beyin yarimkirolorinin gabiginin
toxumalarinda 27% (22,4 mkmol Qlu/qs), beyincikdo 24% (44,2 mkmol
Qlu/qs), beyin siitununda 20% (34,9 mkmol Qlu/q's) vo hipotalamusun
toxumasinda iso 21% (46,2 mkmol Qlu/q-s) asagt diismiisdiir. Alkogolun 14
glinlik tosirindon sonra QAYT-T-nin foalligi bas beyin yarimkiiralorinin
gabigmin toxumalarinda 37% (19,2 mkmol Qlu/q's), beyincikdo 41% (34,4
mkmol Qlu/q-s), beyin siitununda 35% (28,2 mkmol Qlu/q-s) va hipotalamusun
toxumasinda iso 22% (45,6 mkmol Qlu/q-s) asagi diismiisdiir. Etanolun
miivafiq dozasinin 21 giinliik tasirindon sonra bu fermentin foallig1 bas beyin
yarimkiirslorinin gqabiginin toxumalarinda normaya nisbaton 38% (18,8 mkmol
Qlu/g-s), beyincikdo 46% (31,2 mkmol Qlu/q-s), beyin siitununda 32% (29,8
mkmol Qlu/q-s) vo hipotalamusun toxumasinda iso yens do 32% (39,5 mkmol
Qlu/q-s) azalmisdir. Etanolun 30 giinliik tasirindon sonra bu fermentin foallig
bas beyin yarimkiirolorinin qabiginin toxumalarinda normaya nisbaton
doyismamis 2% (29,9 mkmol Qlu/q-s, p>0,05), beyincikdo 3% (56,1 mkmol
Qlu/q's, p>0,05), beyin siitununda 6% (41,0 mkmol Qlu/q-s, p>0,05) vo
hipotalamusun toxumasinda iso 2% (59,4 mkmol Qlu/q-s) asagr olmusdur.
Goriindiiyii kimi etanolun tasirindon 30 sonra QAYT-T fermentinin foalligt
demak olar ki, kontrol saviyyasinds galmisdir.
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Cadval 2.

Altiayliq erkak dovsanlarin beyin sobalorinin toxumalarindaki QDK (mkmol QAYT/q-s)
vo QAYT-T (mkmol Qlu/q-s) fermentlorinin foalliginin dinamikasina etanolun
asagi dozasimin (3,5 q/kq 25%-1i mahlulu) tasiri

Bas

beyin

Tocriibe | yarmkiralori qabig Beyincik Beyin siitunu Hipotalamus
QDK  |QAYT-T |QDK |QAYT-T|QDK |QAYT-T |QDK QAYT-T
—_ | M | 406 30,5 28,4 58 48,1 58,5 38,4 43,6
g +m| 1,46 1,95 1,35 1,71 1,65 1,17 2,00 1,84
g
M | 68,5 22,4 47,7 442 60,4 46,2 50,3 34,9
+m | 1,45 1,38 1,82 1,72 1,46 1,63 1,42 2,04
P <0,001 | <0,01 <0,001 | <0,001 | <0,001 | <0,01 <0,001 <0,05
(=]
oo | 169 | 73 168 |76 126 | 79 131 80
M | 103,6 19,2 70,4 34,4 78,4 45,6 63,2 28,2
+m | 1,77 1,04 1,36 1,29 1,34 1,89 1,71 1,21
S|P <0,001 | <0,001 <0,001 | <0,001 | <0,001 | <0,001 | <0,001 <0,001
on
S| % | 255 63 248 59 163 78 165 65
M | 744 18,8 48,3 31,2 70,4 39,5 42,2 29,8
+m | 2,56 0,82 1,35 1,82 1,39 0,89 1,38 1,93
S|P <0,001 | <0,001 <0,001 | <0,001 | <0,001 | <0,001 | <0,001 <0,001
on
< | % | 183 62 170 54 146 68 110 68
M | 50,3 29,9 34,4 56,1 54,2 59,4 43 41
+m| 1,29 1,04 1,45 1,85 2,34 1,03 1,41 0,96
S|P | <001 |>005 <0,01 | >0,05 <0,05 >0,05 <0,05 <0,05
on
S % | 124 98 121 97 113 102 112 94

Bizim tocriibalorimiz gostardi ki, fizioloji mohlulun 3,5 g/kq dozada
qarin bosluguna giindo 1 dofo 7, 14, 21 vo 30 giin yeridilmasindon sonra
altiayliq dovsanlarinin mediator tabiatli amin tursularinin (QAYT, Qlu vo Asp)
miqdarlarina vo QDK vo QAYT-T fermentlorinin foalliginin todqiq etdiyimiz
beyin sobalarinin toxumalarinda vivari garaitinds saxlanilmis va fizioloji mohlul
vurulmamis heyvanlarla miiqayisads heg bir doyisiklik olmadi. Demali fizioloji
mohlulun yeridilmasi tacriibalorin aparildigi 7, 14, 21 va 30 giin arzinds beyin
sObalarinin toxumalarinda gedon QAYT metabolizminin dinamikasinda heg bir
doyisiklik amolo gotirmadi. Tacriibalorin sonraki gedisati gostardi Ki, etanolun
asag1 dozasmin (3,5 q/kq 25%-li mohlulu) altiayliq dovsanlarda giinds 1 dofas 7,
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14, 21 vo 30 giin miiddstindo garin bosluguna yeridilmasindon sonra iso
Oyrandiyimiz bas beyin yarimkiiralorinin gabigi, beyincik, beyin siitununu va
hipotalamus) beyin sobolorinin toxumalarinda QAYT-in miqdart normaya
nisbaton artir, QDK fermentinin faallig1 iso yiiksalir. Bu dovrda sarbast Qlu va
Asp miqdarlart iso miivafiq beyin sobalorinin toxumalarinda iso, oksing,
normaya nisboton xeyli azalir. Gostorilon middost vo soraitlordo QAYT-T
fermentinin faalligt QDK-nin oksino olaraq oksor hallarda normaya nisbaton
asag1 distr, lakin bazi hallarda (etanolun tasirindon 30 giin sonra) ya az doyisir,
ya da elo normaya yaxin olur.

Odobiyyat molumatlara osason (2; 8; 10) molumdur ki, miixtolif
ekstremal vo gorginklik (stress) soraitlorinds MSS-do QAYT-1n miqdart artir.
Bizim todqiqatlarimiz gostarir Ki, neyrotrop ve organizm ii¢iin zaharli maddo
hesab edilon etanolun xroniki tosirindon sonra da beyin sobalorinin
toxumalarinda QAYT-in miqdar1 artir vo onun sintezinds istirak edon QDK
fermentinin foallig1 da yiiksalir. Demak olar ki, etanolun tosiri zamani beyindo
QAYT-1n artmas1 asason onun sintezinin saviyyasinin hesabina bas verir. O da
molumdur ki, (5, 8, 9) beyinds asason QAYT-in omalo galmasi birbasa sorbast
Qlu-dan va dolayisi yolla iso sorbast Asp-dan amala galir (aminlosma yolu ils).
Bizim tocriibalorimiz gostordi ki, etanolun tasiri naticasinds beyin sobalarinin
toxumalarinda QAY T-in miqdar artdiqda sorbast Qlu vo Asp-in miqdari azalir,
QDK-nin foallig1 yiiksalir, QAYT-T-nin foallig1 iso oksor hallarda asag: diisiir.
Bu da onu gostorir ki, etanolun tosirindon sonra beyin sobalorinin
toxumalarinda QAYT-in artmasi bir torofdon isa onun toxumalar torafindan
monimsanilmasinin zoiflomasi (QAYT suntu) hesabina bas verir. Bu zaman
beyin sobalorindo QAYT-1n etanolun tasirindon sonra artmasi hesab edirik ki,
onun goruyucu va kompensator funksiyasi ilo bir baga baglidir. Yoni bu soraitdos
QAYT-n miqdar1 beyindo artaraq sinir hiiceyrolorinin siradan ¢ixmasinin
garsisint almaq ii¢iin “qoruyucu” langima amolo gatirir. Digar torofdon iso
QAYT-in artmast Qlu vo Asp-in azalmasina sabab olur ki, bu da onun
kompensator funksiyasi ilo baghdir. Belo ki, miivafiq soraitdo QAYT MSS-do
oyanma prosesini (Qlu vao Asp azalmasi), 6z lizorine gotiirarok langimo ilo
oyanma prosesini kompensasiya edir.

Odabiyyatdan molumdur ki, cinsi yetiskonlik dovriindo erkok
heyvanlarda androgenlorin migdari normaya nisbaton bir neg¢o dofo artir (2, 7,
8). Digor torofdon o6yronilib ki, androgenlor MSS-do QAYT-in miqdarini
azaldaraq longimani zaiflodir vo naticado oyanma prosesi giiclonir (8). Bir ¢ox
todqgiqatgilarina asasan malum olub ki, etanolun kaskin va xroniki tesirindon
sonra beyin sobalorinin toxuma vo mitoxondriyalarinda qanin plazmasinda
androgenloarin migdar1 normaya nisboton xeyli azalir (2; 5).

Biitiin yuxarida gostorilonlora asason belo noticoys galmok olar ki,
altiayliq dovsanlarin beyin soboalorinin toxumalarinda etanolun xroniki
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tosirindon sonra QAYT-in miqdarinin artmast bir torafdon onun beyinds
sintezinin artmasi hesabina, digor torafdan isa qanin plazmasinda androgenlarin
miqdariin azalmasi hesabma bas verir. QAYT-in gostorilon soraitdo beyin
sObalorinin toxumalarinda artmasi, onun miihito uygunlasma (adaptasiya) vo
miidafio kompensator funksiyasi ilo alagodar oldugunu demays asas verir.
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SOKI-ZAQATALA BOLGOSINDO BECORILON SORQ
XURMASI /Diospyros kaki L/ SORTLARININ KEYFiYYOT
GOSTORICILORININ TOHLILI

Agar sozlar: Sorq xurmasi, sort, mohsuldarlig, biokimyavi xiisusiyyatlari,
mexaniki torkibi, gidaliliq dayari, qurutma

Mogalada, Soki-Zagatala bolgasindo becorilon Sorq xurmast sortlarinin
mohsuldarligi, meyvolorinin organoleptik gostaricilori, gidaliliq dayari, 6l¢ii vo goKisi,
mexaniki torkibi vo quruduldugdan sonra torkibinds sokorin migdarinin doyigmasi
oyronilmisdir. Qiymatli gida mohsulu olmagqla yanasi, hom do xalq tobabstindo genis
istifado edilir. Todqiq edilon sortlar arasinda daha yiiksok gostoricilor: meyvalorin 1
adadin ¢okisi Xiakume sortunda 371,7 g, bir bitkide meyvs say1 Sidles sortunda 2730
od, bir bitkidon mohsuldarliq Sidles sortunda 455,0 kq oldugu qeyde alinmisdir.
Tamopan sortu isa lotinin yiiksok sirali, ac¢iq rongli vo biiziisdiiriicii olmamasi ilo
digarlarindan farglonmisdir. Meyvanin orta ¢akisi 147,7 - 371,7 q arasinda dayismisdir.
Oyrandiyimiz xurma sortlar1 meyvalarinde hall olunan quru madds17,0-21,0% arasinda
toyin edilmisdir ki, bunun da boyiik tocriibavi shomiyyati vardir. Bu onunla izah olunur
ki, konserv sonayesinds istifado olunan oksar meyva xammali sortlarinda hall olunan
quru maddalarin toplanma haddi 8,0 - 12,0%-don yiiksok olmur. Xurma meyvalarinin
torkibinds timumi sokarin miqdar1 12,79-17,06% arasinda doyismisdir. Quruduldugdan
sonra bu rogom xeyli yiiksok olmagqla, Tanenasi sortunda maksimum 53,65%
olmusdur. Xurma sirasinin zangin torkibi, emal perspektivlori, emal zamani ekoloji
tomizlik prinsipinin yiiksok tutulmasi, kifayst godar vo ucuz xammal bazasinin olmasi,
biitiin diinyada tobii yoda olan talobatin artmasi va bir sira digor amillor onu demays
osas verir ki, Respublika orazisinds Sorq xurmasinin emali istigamatinds yeni istehsal
sahalarinin yaradilma perspektivi yliksokdir va homginin olduqca zaruridir.

H.M.A60ynnaesa
AHAJIN3 KAYECTBEHHBIX IOKA3ATEJEN COPTOB BOCTOUYHOM
XYPMBI /Diospyros kaki L/, BBIPOIITEHHBIX
B HIEKU-3AT'ATAJIBCKOM PETUOHE

Kntoueswie cnosa: Bocmounas xypma, copm, yposrcaiHocms, OUOXumMuieckue
CBOUCMBA, MEXAHUYECKULl COCMA8, NUWeBAs YeHHOCMb, CYUIKA
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B craThe u3ydeHB! ypoKalHOCTh, OPTaHOJIENITHUECKHE MTOKA3aTeH, MUIEBast
LIEHHOCTb, pa3Mep U Macca, MEXaHWYECKUH COCTaB U U3MEHEHHE CaxapHCTOCTH IOCIe
cymku mwioa0B Bocrounoit xypmel B lleku-3araransckoM paitone. Ilomumo Toro, uto
XypMa SBJISIETCSl LIEHHBIM MHUIIEBBHIM MPOAYKTOM, OH TAaK)K€ HIMPOKO HCIONB3YeTCs B
HaponHOU MeauuuHe. bosee BRICOKHE MOKa3aTeny Cpean U3ydyaeMbIX COPTOB: mMacca 1
miona 371,7 v y copra Xuakyme, KOJHYECTBO IUIOAOB ¢ jepea 2730 mT u
ypoxaitHocts ¢ jaepeBa 455,0 xr y copra Cuanec. Copt Tamoman otimugaeTcst OT
IPYTUX OYCHb COYHBIMH, CBETJILIMH M HE TENKUMH MAKOTIO. CpemHuil Bec MJOAOB
kozebancs ot 147,7 r mo 371,7 r. PacTtBopuMoe cyxoe BemecTBO B IUIOAaX U3yUYEeHHBIX
HAMH COPTOB XYPMBI ompefeinsuiock B mpenenax 17,0-21,0%, yro umeer OGoinblioe
MPAKTUYECKOE 3HAuYeHHE. OTO OOBSCHACTCA TEM, 4YTO B OOJBIIMHCTBE COPTOB
IUIOIOBOTO CBHIPBS, MCIOJIB3YEMOI0 B KOHCEPBHOW NMPOMBILIUICHHOCTH, PACTBOPUMBIX
cyxux BemecTB He mpesbimaeT 8,0 - 12,0%. Coaepkanue olmiero caxapa B IUIojax
XypMBI Kosiebanock B mpeaenax 12,79 - 17,06%. Ilocne cymiku 3TOT moka3aTeib ObuUT
3HAYUTENIFHO BBILIE M JOCTHrasl Makcumyma 53,65% y copra Tanenamu. Pang npyrux
(akTOpOB  MO3BOJSET TOBOPUTH O  IEPCIEKTUBHOCTH  CO3JAaHMA  HOBBIX
MMPOU3BOJACTBCHHBIX YYAaCTKOB B HaIllpaBJICHUUN nepepa60TKI/1 BOCTOYHBIX XYPMbI Ha
TEPPUTOPHH PECIYOIUKH BHICOKA M TOXKE BECbMa HEO0X0IUMA.

N.M.Abdullaeva

ANALYSIS OF QUALITATIVE INDICATORS OF VARIETIES OF EASTERN
PERSIMMON /Diospyros kaki L/, GROWN IN SHEKI-ZAGATAL REGION

Keywords: oriental palm, variety, yield, biochemical properties, mechanical
composition, nutritional value, drying

The article studied the yield, organoleptic indicators, nutritional value, size and
weight, mechanical composition, and change in sugar content after drying the fruits of
Eastern persimmon in the Sheki-Zagatala region. In addition to being a valuable food
product, persimmon is also widely used in folk medicine. Higher rates among the
studied varieties: the weight of 1 fruit is 371.7 g in the Hyakume variety, the number of
fruits per tree is 2730 pieces and the yield per tree is 455.0 kg in the Seedles variety.
The Tamopan variety differs from others in its very juicy, light, and not lukewarm
pulp. The average fruit weight ranged from 147.7 g to 371.7 g. Soluble dry matter in
the fruits of the persimmon varieties studied by us was determined in the range of 17.0-
21.0%, which is of great practical importance. This is explained by the fact that in most
varieties of fruit raw materials used in the canning industry, soluble solids do not
exceed 8.0 - 12.0%. The content of total sugar in persimmon fruits ranged from 12.79 -
17.06%. After drying, this figure was significantly higher and reached a maximum of
53.65% for the Tanenashi variety. A number of other factors allow us to talk about the
prospects for creating new production sites in the direction of processing oriental
persimmons on the territory of our republic is high and also very necessary.
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Giris

Sarq xurmas: Ebenaceae Vent.fasilosinin Diospyros cinsins aiddir. Bu fasilonin
7 cinsi vo 290 névii vardir. Bu cins vo névlar Conubi-Sargi Asiya, Hindistan, Malay
arxipelaqinin tropik vo subtropik rayonlarinda yayilmisdir. MDB orazisinds bir cins
Diospyros L. genis yayilmisdir vo 200-0 godar novii vardir. Bunlardan Sorq xurmasi
(Diospyros Kaki L.), Qafqaz xurmasi (Diospyros lotus L.), Virgin xurmasi (Diospyros
virginipona L.), Cin xurmas1 (Diospyros sinensis Hans L.), Texas xurmas1 (Diospyros
texana Schulle.), Mavrikiya xurmasi (Diospyros tesselaria Roir.), Armata xurmasi
(Diospyros armata Hemsl.), Formoza xurmasi ((Diospyros Morresiana Hamce), Marsi
xurmasi (Diospyros utilis Hemsl.) va s. gostarmak olar [5, s.12-15].

Sorq xurmasi miilayim iglim qursaginda yerlogon 6lkalordo daha gox becarilir.
Ik forma omologolmo morkazi Moarkazi Cin daglari olub, doniz soviyyesindon 900-
1200 m hiindiirlikds yayilmigsdir. Cin, Koreya Respublikasi, Yaponiya, Braziliya,
Azorbaycan, Italiya, Israil, Ozbokistan, Tiirkiyods daha ¢ox istehsal edilir. Xurma
Azorbaycanin  Soki-Zagatala, Gonco-Qazax, Lonkoran-Astara iqtisadi cografi
rayonlarinda, Qarabag diizonliyinds, Sirvan bolgasinds vo Abseron yarimadasinda
daha genis becoarilir. Azarbaycanin igtisadi rayonlar1 sirasinda Gonce-Qazax bo6lgosi
xurma istehsalinin 44%-ni toskil edir [2, s.35-37].

Sorq xurmast meyvalarinin tarkibindoki vitaminlor vo boazi gida maddslori
insanin immunitet sisteminin artmasinda ¢ox miithim rol oynayir. Respublikamizin
oksar rayonlarinda genis yayilmis xurma meyvasi ekoloji cshatdon tomiz gida
mohsuludur. Onun torkibi insan organizminin normal inkisafi tigiin talob olunan sads
sokarlorlo (qlikkoza va fruktoza), vitaminlarla (B, By, Bs, C, P, PP va s.), fenol
maddolori ilo (katexinlor, leykoantosioanlar, flavanollar vo s.), azotlu birlogsmalarlo
(amin tursulari, polipeptidlor, ziilallar vo s.), makro vo mikroelementlorlo (kalium,
natrium, kalsium, domir, mis, manqan, yod, brom, aliiminium, barium, xrom, nikel,
silisium, vanadium, fosfor, magnezium vo s.) zongindir [4, $.3-6]. Qurudulmus
meyvalorin torkibinds 84,2% quru madda, 62% sokarlar, 0,38% tizvi tursular, 0,12% vo
s. maddslor vardir [1, s.155-162].

Sorq xurmasi meyvalorinin pahrizlik vo miialicovi xiisusiyystlorina malik
olduguna gors, tobabatdo kolit, gan azligi, angina, dis oti Vo mods xastaliklorinin
miialicosinds genis istifado edilir. Bolgomizin igmali sularinin torkibinds yodun
olmamasi, bu meyvalarin istifadesinin daha da artirilmasina zomin yardir 3, s.25-28].

Sorq xurmasi meyvalorinin miialicovi xiisusiyyatlori olduqca yiiksokdir.
Bitkinin meyvalarinds va yarpagin torkibinds biiziigdiiriicii slamato malik olan tannid
maddosi, dizinfeksiya xarakterlidir vo bagirsaq yaralarinin, homginin sirasinin
tarkibinda olan 39,8 mq yiiksok yod, yiingiil va orta saviyyali tiretoksikoz xastslorinin
miialicosine miisbat tosir gostarir [6, 5.8-9].

Xurma meyvalari ohali torafindon asason tozs, qurudulmus vo emal edilmis
halda istifado edilir. Xurma meyvalorindon miixtalif cemlor, miirabbolor, désab,
nisasta, hamg¢inin spirtli i¢kilor hazirlanir [8, s.5-6].

Sorq xurmast sortlarimim meyvalorin yetismosi 3 qrupa boliiniir: tez, orta vo gec
yetisan.
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1. Tezyetison: Xiakume, Kaki-mela, Teydemon, Tsuru-noko, Qeyli,
Fuyyu, Tranta-kaki, Zanci-moru, Skorospelka, Siganka, Tozlayici-8,
Rubinovaya.

2. Ortayetison: Tamopan, Sidles, Amon-kaki, Yemon, Quybosi.

3. Gecyetison: Kostata, Xacgia, Tanenasi.

Xurma meyvalori sortunun bioloji xiisusiyyatlorindon asili olaraq
yetisgmo miiddati sentyabr ayindan baslayaraq, noyabr ayinin axirinadok davam
edir. Soki-Zagatala bolgasindo xurmanin tez yetison sortlart oktyabr ayinin
ortalarinda, gecyetison iSo noyabr ayinin axirinda yigilir. Meyvolor sorta
moxsus spesifik rong aldiqda ve texniki yetiskonlik vaxti ¢atdigda, ol ilo bir-bir
yigilir [7, s.36-37].

Material va metodlar

Tadgiqat isi Soki-Zagatala bolgasinin fordi vo fermer tosorriifatlarinda Sarq
xurmasinin (Diospyros kaki L.) mévcud 10 - Xiakume, Quybosi, Tanenasi, Tamopan,
Sidles, Amon-kaki, Qeyli, Tranta-kaki, Xac¢ia vo Kaki-mela sortlar1 {izorindos
apartlmigdir.

Toadgiqgat aparilan sortlar tizro mohsuldarligi toyin etmok mogsadilo bir agac
tizarindo meyvalarin say1 vo ¢akisi, mahsuldarligi, orqonoleptik gdstaricilori miioyyon
edilmisdir. Sortun mohsuldarligini 6yronmak ii¢lin illor iizro asagidaki qaydada
geydiyyat aparilmigdir: ¢igcoklomo daracasi, hor bir agacin mohsuldarliq daracasi,
meyvolorin tokiilmoasi, yigilan meyvoalorin ¢okisinin miioyyan olunmasi. Homginin
xXurma meyvasinin asas keyfiyyat gostoricilori: 6l¢iisti, dadi, kimyovi torkibi, timumi
sokarliyi (gliikoza vo fruktoza), quru maddasi, pektin maddslari va s.-dir. Bunlarla
yanasi olaraq ¢otirin dord torofdon (har cohoatdan) yeni omalo golmis meyvoalordan
olgtloari (eni, uzunu), pargar vasitesilo diametri 6lgiilorok tarla jurnalinda geydiyyata
almmusdir.

Meyvanin torkibinin keyfiyyat gostaricilorinin miisyyan olunmasinda istifado
olunan metodlar asagidaki kimi olmusdur: su - qravimetrik tsulla, sokor - Bertrana
gora, askorbin tursusu - yodometrik tisulla, imumi tursuluq ekstraktlarr - 0,1 N NaOH
mohlulu ilo titirlogdirmoklo, alma tursusu hesabi ils, suda hall olan polifenollar -
Neybauer-Leventalis tisulu ilo aparilmigdir.

Naticalar vo onlarin miizakirasi

Son illar xurma bitkisinin yiiksoak mahsuldar, keyfiyyatli sortlari se¢gma yolu ilo
secilorak fordi tosarriifatlarda daha genis becarilir. Belo ki, keyfiyyatli bol mshsul alda
edilmasi tigiin miixtalif torpag-iglim soraitine uygun sortlarin 6yranilib segilmasi va
onlarin rayonlasdirilmasi ¢ox miihiim bir massladir. Statistik malumatlara asassn deys
bilorik ki, 2022-ci ildo Zagatala rayonunun hor bir xurma istehsalgisinin fordi
tasarriifatinda sahar arazilorinds togriban 550 kg, kandlarinds (asasen Mazix, Géyam,
IIT Tala, Makov, Danagi, ©liabad va s.) 4,2 ton, Balakon rayonunda hor bir fordi
tosarriifatda orta hesabla 4,5 ton, kondlordo (esason Katex, Mahamalar, Qullar,
Qazmalar, Honifo, Tiilii, Talalar, Kopakli va s.) isa 32,0 ton xurma mohsulu istehsal
edilmisdir. Bolga iizro daha ¢ox xurma mohsulu Balakon rayonunda istehsal edilir.
Belo ki, yas etibar1 ilo 10-15 illik agaclardan orta hesabla 150-350 kg, 15-20 illik
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agaclardan 400-500 kg, 20-25 illik agaclardan iso toxminan 600-1000 kg xurma
mahsulu y1gilir.

Todgiqatin sonunda xurma sortlarimin meyve mMmohsulu yigilaraq tmumi
mohsuldarhigt vo laboratoriyada meyvalorin organoleptik gdstaricilori miioyyan
olunmus vo naticalor agagidaki 1-ci codvalds verilmisdir.

Cadval 1.
Soki-Zagatala bélgasinda becarilon Sarg xurma sortlarinin mahsuldariigi vo
meyvalarin orqanoleptik gostaricilori (13 yash agaclarda)

sls Sortun Bir agacin Bir Meyvanin Meyvanin lat hissasinin
ad1 mohsuldarligi, | meyvanin sayl, organoleptik gostaricilori
kg-la orta odadlo
gokisi, —

o-la siroliliyi 'r’l‘llczl‘;ffy“u rongi
1 | Xiakume 223,0 3717 600 Orta Az Agiq
2 | Quybosi 85,0 293,3 290 Orta Az Tiind
3 | Tanenasi 79,8 228,0 350 Yiksok Yiksok Aciq
4 | Tamopan 86,4 157,2 550 Yiiksok - Aciq
5 | Sidles 455,0 166,7 2730 Yiksok Yiksok Aciq
6 | Amon-kaki 170,3 233,3 730 Yiksok Yiiksok Aciq
7 | Qeyli 110,7 147,7 750 Az Az Tiind
8 | Tranta-kaki 123,8 160,9 770 Az Az Tiind
9 | Xagia 135,9 161,8 840 Orta Yiiksok Aciq
10 | Kaki-mela 22,9 164,0 140 Az Az Tiind

Codvoldon goriindiiyii kimi, xurma meyvalorinin bir adadinin ¢okisi an
yiiksok Xiakume sortunda 371,7 , an az iss Qeyli sortunda 147,7 q, bir agacda
meyvolarin say1 on yiiksok Sidles sortunda 2730 odad, on az iso Kaki-mela
sortunda 140 adad, bir agacdan mohsuldarliq on yiiksok Sidles sortunda 455,0
kg, on asag1 gostarici iso Kaki-mela sortunda 22,9 kq toskil etmisdir. Tamopan
sortu yiikksok sirali, lotinin agiq rongli vo biiziisdiiriicii olmamasi ilo digar
sortlardan forglonmisdir. Biiziisdiiriicii xtsusiyysto malik olan sortlarda
(Tanenasi, Sidles, Xagia, Amon-kaki) meyvolor tam yetison dovrdos
biiziisdiiriiciilitylin xeyli doracods azalmasi miisahide olunmusdur.

Toadgiqat isindo sortlar tizro meyvalorin olgiilari vo mexaniki torkibi
Oyranilmis vo naticalor asagidaki 2-ci cadvalds verilmisdir.
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Cadval 2.
Soki-Zagatala bolgasinda becarilon Sarg xurma sortlart meyvalarinin
olciilori va mexaniki torkibi

; l\{levam Bir O ciimladon ¢oki g-la.
Ol¢iisti, mm-lo meyvanin
53 Sort Hiindiir- . | orta gokKisi . Saplaq va Qab1
- Eni Loti Tum
liyt g-la ci1¢ok kasasi q
1 | Xiakume 76,2 87,7 3717 318,69 | 0,36 5,16 47,49
2 | Quybosi 73,8 81,7 293,3 251,63 | 3,12 3,35 35,20
3 | Tanenasi 65,8 75,6 228,0 193,75 | 0,80 2,35 31,10
4 | Tamopan 44,6 46,6 157,2 144,29 | 0,22 1,52 11,11
5 | Sidles 63,0 67,3 166,7 141,21 | 0,80 2,20 22,49
6 | Amon-kaki 69,3 74,0 233,3 195,54 | 2.00 3,16 32,60
7 | Qeyli 47,7 52,3 147,7 132,41 | 3,39 1,42 11,48
8 | Tranta-kaki 60,9 55,0 160,9 139,76 | 2,97 1,85 16,32
9 | Xacia 61,8 63,5 161,8 139,06 | 0,41 3,25 19,08
10 | Kaki-mela 64,0 72,0 164,0 131,81 | 3,25 3,47 25,47

Coadvaldan goriindiiyii kimi, 6yronilmis 10 sort {izra bir adod meyvonin
orta ¢akisi an az Qeyli sortunda (147,7 q) va on ¢ox Xiakume sortunda (371,7
q), meyvanin 6lgiisii on yiiksok Xiakume sortunda (hiindiirliiyti 76,2 mm, eni
87,7 mm) olmas1 is9, meyvonin Ol¢iisii ilo mMeyvonin orta ¢okisi arasinda
miloyyan ganunauygunluq oldugunu gostarir. Ancag homin ganunauygunluq
biitiin dyranilmis sortlara aid deyildir. Beloa ki, Qeyli sortu meyvanin 6l¢iisiino
goro (hiindiirliyii 47,7 mm, eni 52,3 mm) Tamopan sortunu istolosodo
(hiindiirliiyti 44,6 mm, eni 46,6 mm), bir meyvonin orta ¢akisi Tamopan
sortunda daha yiiksokdir (157,14 q), Qeyli sortunda ise az miiayyan olunmusdur
(147,7 q). Meyvonin timumi kiitlasine goéro lot hissasinin ¢okisi on yiiksok
318,69 g olmagla Xiakume sortunda, on az iso 131,81 q Kaki-mela sortunda
olmugdur. Meyvo tumunun ¢okisinin az olmasina géro Tamopan sortu 0,22 q,
Xiakume-0,36 q, Xagia sortu 0,41 q olmagqla digarlarindan forglonmisdirlar.

Todqigat zamani xurma sortlarinin meyvolorinin qidaliliq doyari
laboratoriyada analiz olunmagla miioyyan olunmus va analizin cavablari 3-cii
cadvalds verilmisdir.
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Cadval 3.
Soki-Zagatala bélgasinda Sarg xurma sortlart meyvalarinin gidalilig
dayori (vas ¢aKiya gora %-lo

Tursul Soker Pektin _
Hall ‘(‘;fr‘;;q maddalari
s/s | Sortun ads Nomlik olan fursusu Bosit Saxa | Comi | Suda
quru hesabi | Nala roza hall | Proto-
madda ilo) cevrilon olan | pektin
pektin
1 | Xiakume 83,1 17,0 1,67 13,05 | 054 | 1359 | 0,34 | 0,44
2 | Quybosi 82,1 20,8 1,03 1584 | 122 | 17,06 | 0,44 | 0,44
3 | Tanenasi 81,8 20,8 1,17 12,14 | 3,38 | 1552 | 0,66 | 1,32
4 | Tamopan 83,3 17,0 0,83 11,35 | 2,34 | 1369 | 052 | 1,48
5 | Sidles 80,7 21,0 0,88 1462 | 0,28 | 1490 | 0,22 | 0,51
6 | Amon-kaki 81,8 20,7 1,17 11,88 | 2,33 | 14,21 | 0,11 | 0,44
7 | Qeyli 83,3 15,7 1,75 12,88 0 |1288| 033 | 1,26
8 | Tranta-kaki | 75,7 18,0 1,30 1434 | 0,20 | 14,64 | 059 | 1,32
9 | Xagia 82,8 17,8 1,34 11,97 | 1,49 | 1346 | 0,59 | 0,74
10 | Kaki-mela 83,0 18,0 1,74 12,79 0 |12,79| 041 | 1,33

Cadvoldon aydin olur ki, 6yrondiyimiz xurma sortlart meyvalorindo hall
olunan quru madds Xiakume sortunda 17,0-21,0% arasinda toyin edilmisdir ki,
bunun da boylik tocriibavi shomiyyati vardir. Bu onunla izah olunur ki, konserv
sonayesinds istifado olunan aksar meyva xammali sortlarinda hall olunan quru
maddalorin toplanma haddi 8,0-12,0%-don yiiksok olmur. Xurma meyvalarinin
torkibinds timumi sokorin miqdar1 12,79-17,06% arasinda doyismisdir. Qeyd
etmok lazimdir ki, Azorbaycanin bagga bolgalorinds yetigdirilon xurmalarin
tursulugu buna nisboton asagi olur. Bununla yanasi miioyyon edilmisdir ki,
6zlino mMoxsus sart rong almis, loti bark olan xurmalarin torkibindoki timumi
pektinin oksor hissasini protorektin toskil edir. Meyvalor yumsaldigca onlarin
torkibindoki pektin maddolori formalar1 arasinda nisbaton suda hall olan
hidropektinin faizi artir.

Cadval 4.
Sarq xurmast meyvalorinin quruduqgdan sonra sokorin migdarimin dayismasi
s/s | Sortlar Comi sokar, %-lo Quruduldugdan
Bosithala | Saxaroza | Tozo yas sonra sakar, %
cevrilan meyvada
1 Xiakume 13,05 0,54 13,59 40,72
2 Quybosi 15,84 1,22 17,06 44,19
3 Tanenagi 12,14 3,38 15,52 53,65
4 Tamopan 11,35 2,34 13,69 41,83
5 Sidles 14,62 0,28 14,90 47,16
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6 Amon-kaki 11,88 2,33 14,21 41,34
7 Qeyli 12,88 0 12,88 40,01
8 Tranta-kaki 14,34 0,20 14,54 41,67
9 Xagia 11,97 1,49 13,46 45,59
10 Kaki-mela 12,79 0 12,79 39,92

Cadvalda gostarilon ragamlara gora, xurma meyvalarinin torkibinds timumi
sokorin miqdar1 quruduqdan sonra xeyli yiiksok oldugu miisahido edilmisdir.
Belo ki, Tanenasi sortunda maksimum 53,65%, digor sortlarda iso 39,92% vo
45,59% arasinda doyismisdir. Qurudulmus xurma meyvasinin torkibinds
qlikoza vo fruktoza halinda olan sokarlorin bir hissasi kigik kristallar
formasinda ag unvari sokildoe meyvalorin tizarinds toplanr.

Xurma sirasinin zongin torkibi, emal perspektivlori, emal zamani ekoloji
tomizlik prinsipinin yiiksok tutulmasi, kifayat godor vo ucuz xammal bazasinin
olmasi, biitlin diinyada tabii yoda olan tolobatin artmasi va bir sira digar amillor
onu demoys osas verir Ki, respublika orazisindo Sorq xurmasmin emali
istigamatindo yeni istehsal saholorinin yaradilma perspektivi yiiksokdir vo
homginin olduqca zaruridir.

Notica

1. Soki-Zagatala igtisadi rayonunda becoarilon Sorq xurmasi sortlarinin
todqiqinds on yiiksok gostaricilor: meyvalorin bir adadin ¢okisi Xiakume
sortunda 371,7 q, bir bitkido meyvs say1 Sidles sortunda 2730 od, bir
bitkidon mohsuldarliq Sidles sortunda 455,0 kg, Tamopan sortu iso
yiiksok sirali, lot hissasinin agiq rongli va biiziisdiiriicii olmamasi ila
digarlorindan forglonmisdir.

2. Meyvoalarin dlgiisiine gora an hiindiir 76,2 mm, eni 87,7 mm, homginin
miivafiq olaraq lot hissesinin ¢okisinin 318,69 q olmast ilo
forglonmisdir.

3. Meyvasindo tumun ¢okisinin az olmasina géra Tamopan sortu 0,22 q,
Xiakume 0,36 g, Xagia sortu 0,41 q olmasi ilo digarlorindon
forglonmisdir.

4. Sorq xurma sortlart meyvalorinds hall olunan quru madds Xiakume
sortunda 17,0-21,0% arasinda tayin edilmisdir.

5. Umumi sokorin miqdar1 Tanenasi sortunda maksimum 53,65%, digor
sortlarda isa 39,92% - 45,59% arasinda doyismisdir.

6. Belaliklo, xurma sirasinin zongin torkibi, emal perspektivlori, emal
zamani ekoloji tomizlik prinsipinin yiiksok tutulmasi, kifayat godor vo
ucuz xammal bazasinin olmasi, biitiin diinyada tabii yoda olan talobatin
artmasi vo bir sira digor amillor onu demoys asas verir ki, Respublikamiz
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arazisinds Sarq xurmasmin emali istiqgamatindo yeni istehsal sahalorinin
yaradilma perspektivi yliksakdir vo homginin olduqca zaruridir.
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KiMYOVi FORMULLAR VO TONLIKLOR UZRO STEXiOMETRIiK
HESABLAMALAR APARDIQDA RiYAZI DUSTURLARDAN
ISTIFADO

Acar sozlar: nisbi atom kiitlasi, molekul kiitlosi, riyazi hesablama, algoritm

Tohsilin asas problemlorindon biri sagirdlorde elmi-idrak foallig1 yaratmaqdir.
Bu problemin hollinds fonlerarasi inteqrasiyanin yaradilmasi miihiim rol oynayir.

Moaqalads kimya fanninin tadrisinds nisbi atom, molekulyar vo formul kiitlslari,
atom kiitlo vahidinin, birlosmalarin molekul kiitlasina gors elementin atom kiitlasinin
vo elementlorin atom istilik tutumuna osason atom kiitlosinin hesablanmasina aid
masalalorin hallinds riyazi diisturlardan istifade yollarindan bshs edilir. Sagirdler
kimya maosalalarini riyazi modellagdirms yolu ilo daha asanligla hall edirlor.

A.3.3an06, M.V.Aboynnaesa

HNCITOJB30OBAHUE MATEMATHYECKHUX ®OPMYJI ITPH
NPOBEAEHUUN CTOXUOMETPUYECKHUX PACUETOB 11O
XUMHNYECKUM ®OPMYJIAM U YPABHEHUAM

Knioueswie cnosa: omnocumenvuas amomHas macca, MOJEKVIAPHAS Maccd,
mamemamuiecKuil pacuem, aneopumm

OnHOli W3 OCHOBHBIX MpoOJEM o00pa3oBaHUs sBIseTCS (POpPMUPOBAHHE Y
yyaluxcs Hay4YHO-TIO3HABATENbHOW AesTenbHocTH. Co3aHne MEeXKIUCHUILTHHAPHON
MHTETPALMH UTPAeT BAKHYIO POJIb B PELICHHH 3TOH MPOOIEMBI.

B cratpe pacckaspiBaeTcs O croco0ax MCIOJIB30BAaHUSA MaTeMaTHYECKUX
dbopMyn TmpH pelmieHMHM 3afad, CBS3aHHBIX C OTHOCHTENBbHBIMH aTOMHBIMH,
MOJIEKYJSIPHBIMH W (DOPMYJIBHBIMA MAaccamH, CJIMHHUIICH aTOMHOM MaccChl, aTOMHOU
MAacco# 3JeMEeHTa 10 MOJIEKYJISIPHON Macce COeIMHEHUI, aTOMHOW MacCOW 3JIEMEHTOB
Ha OCHOBE T10 aTOMHOM TEIFIOEMKOCTH 3JIEMEHTOB B MPENOJAaBaHUU XUMHH. Y YalluMcs
JieTde perarTh 3a1a4y 0 XUMHH C TTIOMOILBI0 MaTEMaTH4eCKOro MOACIMPOBAHHS.
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USING MATHEMATICAL FORMULAS IN PERFORMING
STOICHIOMETRIC CALCULATIONS ON CHEMICAL
FORMULAS AND EQUATIONS

Keywords: relative atomic mass, molecular mass, mathematical calculation,
algorithm

One of the main problems of education is the formation of scientific-cognitive
activity among students. Creating interdisciplinary integration plays an important role
in solving this problem.

The article talks about the ways of using mathematical formulas in solving
problems related to the relative atomic, molecular, and formula masses, the atomic
mass unit, the atomic mass of an element according to the molecular mass of
compounds, and the atomic mass of elements based on the atomic heat capacity of the
elements in the teaching of chemistry. It is easier for the students to solve problems in
chemistry with the help of mathematical modeling.

Kimya fonninin todrisindo kimyoavi formullar vo tonliklor {izro
stexiometrik hesablamalar aparmaq U¢ln riyazi disturlardan istifads edilir. Belo
ki, nisbi atom, molekulyar vo formul kiitlolori, atom kiitlo vahidinin,
birlosmalarin molekul kitlasina gora elementin atom kitlasinin va elementlorin
atom istilik tutumuna osason atom kitlesinin tapilmasina aid miixtolif
hesablamalar aparmagq mimkundur. Sagirdlor bu tip kimya masalalarini riyazi
modellagdirma yolu ilo daha asanligla hall edirlor [1-3].

Nisbi atom, molekulyar va formul kitlalari, atom kitla vahidi. Kimyavi

elementlorin atom Kkiitlolori hadden cox kicik kemiyyatlordir: 1,674-107" -dan

4,27-10® kg-dok. Kimyada onlarin miitloq giymatlorindon (m,) deyil, nisbi
atom Kkutlasindon (A,) istifado edilir: Nisbi atom kitlosi elementin atom

kitlasinin karbon izotopu kdtlasinin %-na olan nisbatidir. Karbon 12-izotopu

kitlasinin %-i atom kdtlo vahidi (a.k.v.) adlanir [3]:

—-26
laky. =~ m,(C) = 19981077 _ 1,667-107
12 12

Nisbi atom kitlasi hor hansi bir element atomunun kiitlesinin karbon *2C
izotopu kitlasinin %-dan neco dofo ¢ox oldugunu gostarir. Nisbi atom kutloasi
Olclstiz kamiyotdir.
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_ m,(EN) _m,(E1)
AGED = el A(ED =72
12 °

Buna muvafig olaraq elementin nishbi atom kdtlssini hesablaya bilarik.
Masalan hidrogen elementinin nisbi atom kutlasi belo hesablanir:
=27
Ar(H) 2—1’674'10727 =1,0079
1,667-10
Hor hansi bir kimyavi elementin atomunun mutloq Kkdtlasi ilo (mg), nisbi
atom Kkdtlasi (Ar) arasinda asagidaki alagoni miayyan etmok olar

m, = A -lak.v.
Nisbi molekul (M,) kitlasi maddanin karbon izotopu kitlasinin iz - Na

olan nisbatidir.
Adaton geyri-tzvi birlosmalorin oksariyyati adi soraitdo molekulyar
qurulusa malik deyil, onda bu halda formul kiitlasindan (F) istifado edilir.
Formul kitlasi maddanin torkibina daxil olan element atomlarinin sayt
Nazara alinmagqla onlarin nisbi atom kiitlalarinin comina baraboardir.

F((NH,),CO,) = 2-14,0067 +8-1,00794+1-12,011+ 3-15,9994 = 96,086 ~ 96
F(TiO,,,) =1-47,90+0,82-16 ~ 61,02

Molekulyar quruluslu maddslar t¢uin nisbi molekul kitlasindan istifads
edilir.

M. (AB) = Ta(AB)
la.k.v.
Masalon,
-27
M, (H,50,) = Ma(HzS0,) _163,366:10 7
la.k.v. 1,667-10
vaya

M,(H,S0,)=2A (H)+1A(S)+4A (0)=2-1+32+4-16 =98
Birlagmalarin  molekul kitlasina gora elementin atom kutlasinin
tapilmast qaydasi. Ovvalco atom Kiitlosi axtarilan elementin miimkiin gadar ¢ox
birlosmasinin molekul ¢akilari tapilir. Sonra bu birlosmalarin kiitloca torkiblori
toyin edilir vo hor birlosmonin bir molekulunda neg¢o a.k.v. goldiyi tapilir.
Alman adadlarin an kigiyi (bu sortlo ki, yerds galan adadlorin hamisi ona béliine
bilsin) elementin atom kdtlasi gabul olunur.
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Masolon, azotun asagidaki birlosmalarinin molekul kitlalarina va kiitla
torkiblarina asaslanaraq onun atom kutlesini tapmaq olar (Cadval):

Cadval.
Birlogsmolorin Formulu Molekul Azotun Birlosmoda
ad1 kitlolori miqdari azotun faizlo

(k.v.) miqdart, %
Azot-1-oksid N.O 44 28 63,63
Azot-2-oksid NO 30 14 46,67
Azot-3-oksid N2O3 76 28 36,84
Azot-4-oksid NO, 46 14 30,44
Azot-5-oksid N2Os 108 28 25,93
Nitrat tursusu HNO; 63 14 22,22
Ammonyak NH; 17 14 82,35

Gostarilon birlosmalordan hor birinin bir molekulunun torkibinds azotun
katlasinin nega karbon vahidine uygun goldiyini hesablayiriq. Azot-1-oksidin
molekul kutlosi 44 karbon vahididir. Bundan azotun payma 63,63% disiir.
Demoli, azot-1-oksid birlosmasindo olan azotun kitlesini asagidaki kimi
tapmag olar:

M,(N,0)-o(N) 44-63,63
100 100

Eyni gayda ilo digor birlogsmalorin do molekullarinda olan azotun
miqdarini tapa bilarik (cadval).

Alman odadlordon gorunur ki, oan Kigik odod 14-dir. Demali, azotun
atom kutlosi 14 a.k v.-dir.

Elementlarin atom istilik tutumuna asasan atom Kkutlasinin tayini.
Elementin istilik tutumu onun kitlasinin mavafiq basit maddonin xtsusi istilik
tutumuna (C) vurulmasi hasilina deyilir. Basit bark maddalardan ¢oxunun atom
istilik tutumu toxminan barabar olub, orta hesabla 6,3-diir. Buradan gorunir Ki,
basit maddonin xdsusi istilik tutumunu teyin edib, 6,3-i ona bolsok hamin
elementin atom kutlosins yaxin bir kemiyyat alariq:

6,3 6,3

= Vo ya EN=—"
xasusiistilikutmy V2 YA AED =2

Masalan, xiisusi istilik tutumu 0,09 olan metalin ekvivalenti 23,24-dr.
Onda bu metalin atom kiitlosi belo hesablanacaq:

6,3 63
E)=—2=22_70
AED=" 0,09

m(N) = — 28k.v.

ak.
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Elementin ekvivalenti (E), atom kitlasi va valentliyi (B) arasinda slags vardi:
E= i voya B= i
B E

Bu disturlardan istifads etmokls yuxaridaki metalin valentliyini hesablamaq

olar:
A 70

e 3
E 2324
Buradan da elementin dogiq atom kiitlssi, asagidaki kimi tapilir:
A =E-B=2324-3=69,72ak.v.

Kimya doarslorinds fonlorarasi alagslarin, o ciimladan riyaziyyat fonni ilo
olagonin muntazom vo sistemli sokildo yaradilmasi sagirdlori kimya fonnini
doarindon moanimsomoys sévq edir, onlarda elmi diinyagdriisiin, eyni zamanda
Umumi diinyagériisiin  yaradilmasina zomin yaradir, miistoqil vo yaradici
diisiinma gabiliyyotlorini formalasdirir. inteqrasiya sagirdlore kimyavi formullar
va tonliklor {izro stexiometrik hesablamalara aid 0yrondiklori bilik vo bacariqlari

sintez etmoklo hoyati situasiyalara tatbiq etmoys imkanlar yaradr.
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PRENATAL INKISAFIN MUXTOLIF DOVRLORINDO DESIMETR
ELEKTROMAQNIT DALGALARI iLO SUALANMIS
ORQANIZMIN ANTIOKSIDANT STATUSU

Agar sozlor: elektromagnit dalgalari, sicovullar, prenatal inkisafin dovriori,
katalaza, superoksiddismutaza

Mogalads prenatal inkisafin riigeym vo dol dovrlerinds ultrayiiksok tezlikli geyri-
ionlagdirict elektromagnit siialanmasinin tosirine moruz qalan organizmin postnatal
inkisafinda antioksidant fermentlarin aktivliyinin tadqiqinin naticalari taqdim olunmusdur.
Tadgiqatda 460 MHs tezlikli siialanma veron “Volna-2” aparatindan istifado edilmisdir.
Alman naticolora gora prenatal inkisafin riiseym dovriinds siialanmaya meruz qalmis
analardan alian 20 vo 30 giinliik balalarda katalaza vo superoksiddismutaza fermentlarinin
foallig1 kontrola nisbaton ohomiyyatli daracads artir. D6l dovriinds siialanmaya moeruz
qalmis analardan alinan balalarda iso katalaza fermentinin faallig1 kontrola nisbaton 20 vo
30 giinliik balalarda azaldig1 halda, superoksiddismutaza fermentinin foalligi har iki yas
dovriinds artir. Elektromaqnit dalgalarinin tosirinden homeostazin prooksidant-antioksidant
todqiqi gostordi ki, erkon ontogenezds, yoni 20 vo 30 giinliik sicovul balalarinda lipid
peroksidlogmasinin aktivliyinds artim var, bu da prenatal stres sindromunun tozahiirli kimi
gobul edilo bilor. Antioksidant potensialimin artmasi oksidlagdirici stresin doracasini
azaldan vo hiiceyro membranlarinin zodslonmesinin qarsisii  alan adaptiv (stres
mohdudlasdirici) cavab reaksiyasidir.

A.T.I'ynuesa

AHTUOKCHJIAHTHBII CTATYC OPTAHU3MA, IIOJIBEP)KEHHOI'O
BJIMAHUIO JEHMMETPOBOI'O 9JIEKTPOMAI'HUTHOI'O U3JTYUYEHUSA B
PA3JIMYHBIE HEPUOJbI ITPEHATAJIBHOI'O PA3SBUTHUA

Kniouesvle cnosa: anexkmpomazHumHoe — U3yyeHue,  KpbiCbl,  Nepuoobl
NPEHAMAILHO20 PA38UMISL, KAALA3a, CYNEPOKCUOOUCMYMA3A

B cratee mpeacTaBieHBI pe3yNbTaThl  HM3YUCHHS BIMAHUS — OONyYeHUS
BBICOKOYACTOTHBIM ~ HEHOHM3UPYIONIMM  JJIEKTPOMAarHUTHBIM ~ H3Iy4eHHEM B
SMOpPUOHANILHEI W IUIOAHBIA TEPUOJBI TPEHATAILHOTO PAa3BUTHS HAa aKTHBHOCTh
AQHTHOKCHJIAaHTHBIX ~ (DEPMEHTOB TNpH paHHEM I[IOCTHATAJIbHOM OHTOreHe3e. B
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WCCIICIOBAaHUN  WICTIONB30BaJICS  (DM3HOTEepanieBTHYeCKuii  armmapat — «BomHa-2»,
n3nyvaromuii B tuanazone YBUY uvactor 460 MI'n. CornacHo NOJTy4eHHBIM pe3yibTaram,
AKTHBHOCTb (DEPMEHTOB KaTayasbl M CynepoKcuaaucmyTasbl y 20- u 30-qHEBHBIX KPBICAT
OT MaTepel, MOJABEPITINXCS OONYUCHHIO B SMOPHOHAIBHBIA TIEPHOJ] BHYTPHYTPOOHOTO
Pa3BUTHUS, 3HAYUTEIHHO MOBBIIACTCSA TI0 CPAaBHEHHIO C KOHTpojeM. B To ke Bpems, y
MOTOMCTBa OT MaTepeil, NOABEpPrimmMxcsa OONYyYeHHI0O B IUIOAHOM  IIEpHOe
BHYTPHYTPOOHOTO Pa3BUTHsI, HAOIIONACTCS CHIDKCHHE aKTHBHOCTH (DepMeHTa KaTaiasbl
Npd  TeX JK€ BO3PAaCTHBIX TIpymmax, TOorjaa Kak aKTHBHOCTh  (epMmeHTa
CYHEPOKCHIUIMCMYTa3bl MOKAa3bIBACT TIOBBILICHHBIH ypPOBEHb [0 OTHOLICHHIO K
KOHTPOJILHBIM KUBOTHBIM. [IpOOKCHIaHTHO-aHTHOKCHIIAHTHOE HCCIIEIOBAHUE TOMEOCTa3a
MO/ BO3JIEHCTBUEM DIICKTPOMATHUTHBIX BOJIH TIOKA3alo, YTO B PaHHEM OHTOTeHe3e, a
uMeHHO y 20-1 30-qHEBHBIX KPBICAT, HAOMIOAACTCSI OBBIILICHUE aKTUBHOCTHU IIEPEKUCHOTO
OKWCIICHUSI JIMMUJIOB, 4YTO MOMKHO paccMarpuBaTh KakK IPOSBICHHE CHHAPOMA
MPEHATATBHOTO cTpecca. [IOoBBIIEHHE AHTHOKCHIAHTHOTO IMOTEHIMANA, 3TO - PEaKIys
aJanTUBHOTO  (CTPECC-PECTPHKTUBHOTO)  OTBETa, KOTOpas  CHIDKAeT  CTEIeHb
OKHCIIUTEIBHOTO CTPECcCca U MPe0TBpaIaeT MOBPEXKISHHE KIICTOYHBIX MEMOpaH.

A.T.Guliyeva

ANTIOXIDANT STATUS OF ORGANISM AFFECTED BY DECIMETER
ELECTROMAGNETIC RADIATION DURING
VARIOUS PERIODS OF PRENATAL DEVELOPMENT

Keywords: electromagnetic radiation, rats, periods of prenatal development,
catalase, superoxide dismutase

The article presents the results of studying the effect of exposure to high-frequency
non-ionizing electromagnetic radiation in the embryonic and fetal periods of prenatal
development on the activity of antioxidant enzymes in early postnatal ontogenesis. The
study used a physiotherapy device "Volna-2", emitting in the UHF frequency range of 460
MHz. According to the results obtained, the activity of catalase and superoxide dismutase
enzymes in 20- and 30-day-old rats from mothers exposed to radiation during the
embryonic period of prenatal development significantly increases compared to the control.
At the same time, offspring from mothers exposed to radiation in the fetal period of
intrauterine development have a decrease in the activity of the catalase enzyme at the same
age groups, while the activity of the superoxide dismutase enzyme shows an increased
level in relation to control animals. A pro-oxidant-antioxidant study of homeostasis under
the influence of electromagnetic raditaion showed that in early ontogenesis, namely in 20-
and 30-day-old rats, there is an increase in the activity of lipid peroxidation, which can be
considered as a manifestation of prenatal stress syndrome. An increase in the antioxidant
potential is an adaptive (stress-restrictive) response that reduces the degree of oxidative
stress and prevents damage to cell membranes.
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Giris

Miiasir dovrdo radiotezlikli elektromaqnit dalgalarinin vo otraf miihitin
digar cirklondiricilorinin tesirine moruz qalma hamilo ana vo onun doliiniin
saglamligina monfi tosir gostorir ki, bunun da dyronilmasi bdyiik shomiyyat kosb
edir. Simsiz rabito cihazlarinin artan istifadesi vo bu dalgalarin saglamliga tosirlori
ilo bagl ziddiyyotli molumatlar bu sahodo olavo todqgigatlarin aparilmasin
aktuallagdirir. ©dabiyyatlarda gostorilmisdir ki, asagi intensivlikli elektromaqnit
dalgalarma moruz qalma DNT molekulunda oksidlosdirici stress vo struktur
doyisikliklorine sobob ola bilor. Bazi sorbast radikallarin amolo golmasi vo DNT
molekuluna birlogmosi sobabindon 8-OHdG biomarkeri ytiksalir ki, bu da sorbast
radikallarm tosirindon DNT-nin zadolonmosini gostorir. Bu molekulda mutasiya
nasildon-nasilo Gtiirtilo bilor. Bu hamilolik zamani on ciddi saglamliq zorarlorindon
biri kimi gobul edils bilar, ¢linki ana vo dol bu dovrds elektromaqnit dalgalarina
hassasdir vo DNT zoadolonmosi vo miimkiin mutasiyalar doliin anomaliyalarina vo
ya dogus qiisurlarma sabab ola bilor [1]. Digor arasdirmalar géstormisdir ki, qeyri-
istilik tosiro malik olan mobil siialanmaya moruz galma, beyin do daxil olmaqgla
orqanizmin miixtalif toxumalarinda xorgcong kimi xastoliklora sabab ola bilon
sorbast radikallarin omolo golmasing gatirib ¢ixarir. Sorbast radikallarn artmasi vo
antioksidantlarin ~ zoiflomosindon sonra orqanizmdo oksidlosdiricilorin - vo
antioksidantlarin miqdar arasindaki tarazliq pozulur ki, bu da oksidlagdirici streso
gatirir. Bu oksidlasdiricilar lipidlar, ziilallar vo DNT kimi makromolekullara zoror
vera bilor vo noticodo DNT zodolonmosi vo lipidlorin peroksidlosmasi (LPO)

hiiceyranin 6liimiino sabab olur [2].
Bundan olavs aparilan todgigatlar naticasinds miayyan edilmisdir ki, insan
Vo heyvanlarin, xiisuson inkisafin erkon moarhalalarinds (blastula, gastrula) embrion
inkisafi prosesi sorbast radikal proseslorinin artan intensivliyi ilo miisayist olunur.
Bu sahads aparilan todqiqatlarda elektromagnit dalgalarinin tasirine maruz galma
naticasindo oksidlogdirici stres vo reaktiv oksigen novlorinin amolo galmasi va
hiceyralarin itirilmasina sabab olmasi, onlarin sintezinin tormozlanmasi haqqinda
molumatlar var. Oksidlosdirici stres parametrlari yetkin olmayan sicovullarda lipid,
hidroperoksid vo mileoperoksidaza aktivliyini artir. Radiotezlikli elektromagnit
dalgalarinin tosirina moruz galma dezoksiribonuklein tursusunun metillosmasini,
histon modifikasiyasini, xromatinin yenidon qurulmasmi vo mikroribonuklein
tursusunu doyiso bilor [3; 4; 5]. Canli orqanizmlords oksigenin foal formalar
(OFF) vo onlarin mohsullarinin zorarli toesirlorini azaltmag cln organizmds
glltation, glutation peroksidaza, katalaza va superoksiddismutaza kimi antioksidant
fermentlor mévcuddur. [6]. Hiceyralords sarbost radikallara qarsi ilk miidafia Xatti
bu birlogsmoalari effektiv sokildo neytrallagdiran superoksiddismutaza (SOD; KF
1.15.1.1), katalaza (KT; KF 1.11.1.6) kimi antioksidant fermentlorin Uzarins diisiir.
Umumiyyatlo, organimzmdos elektromagnit ~ dalgalarnm  tosirindon
oksidant-antioksidant sisteminin tarazliginin pozulmasi bas verir ki, bu da
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oksigenin foal formalarimin omoalo golmasina, ham do antioksidant mudafio
ziilallarin, katalaza, superoksiddismutaza kimi fermentlorin  foalliginin
doyismasine sabab olur [7; 8].

Bu sobabdon prenatal inkisafin riiseym vo dol dovriindo geyri-ionlagdirict
elektromaqnit dalgalarinin tosirine moruz qalmis analardan alinan 20 va 30 giinliik
balalarda katalaza vo superoksiddismutaza fermentlorinin foalliginin dyronilmasi
osas maqgsad kimi qarstya qoyulmusdur.

Material vo metodlar
Tocriibolor ag sicovullar {izorindo aparilmisdir. Stalanma {iciin 4 bas
riiseym, 4 bas dol dovrii vo 4 bas kontrol heyvanlar gotiiriilmiisdiir. Heyvanlarn
stialanmas1 460 MHs tezlikli (desimetr diapazonu) siialanma veran “Volna-2”
aparatinda aparilmigdir. Heyvanlar ciitlogdirilmok {iigiin 3-4 giin bir gofosdo
saxlanilmig, sonra ana si¢ovullar botndaxili inkisafin riiseym dovriindo 7 gun
(bogazligin 1-6-c1 giinii), dol dovrindo 3-4 giin (bogazligin 17-21-c1 giinii)
sualandirilmigdir. Stialanma silindrik metal kamerada, enerji selinin sixhigi 30
mkVt/sm? rejimindo (60 Vt ¢ixis giiciino uygundur) birdofolik siialanma giindo 20
dogige olmagla aparilmigdir. Todgigat 20 vo 30 gilinlik balalar {izorindo
aparilmisdir. Umumi balalarin sayr 30 bas olmusdur. Eritrositlordo katalaza
fermentinin foalligin1 toyin etmok {iglin Korolyuk [9] iisulundan istifads
olunmusdur. Usulun asas prinsipi hidrogen peroksidin molibden duzlar ilo davamh
rongli kompleks omolo gotirmasi qabiliyyatino osaslanir. Superoksiddismutaza
fermentinin foalligi Dubinina E.E. vo basqalar1 torofindon toklif olunmus tisulun
modifikasiya olunmus formasi ilo hoyata kecirilmisdir [10]. Usulun prinsipi
fenazinmetasulfatla NADFH arasinda gedon reaksiya zamani omolo golon
superoksid radikallarinin nitrotetrazol gOyiinii reduksiya etmosina osaslanir.
Eritrositlords malondialdehidinin (MDA) miqdar1 Suplotov S.N.vo Barkova E.N.
metodu ilo toyin olunub [11].
Eksperimental 6lgmolorin statistik analizi MS Excel programinin komoyi ilo
Studentin t-kriterisi asasinda aparilmigdir.

Naticalar va onlarin miizakirasi

Alman noticolora goro prenatal inkisafin riiseym dovriindo siialanmaya
moaruz qalmis analardan alinan 20 giinliik balalarda MDA-nin miqdar1 kontrola
nisboton 47% (p<0,05) azalir. Lakin katalaza vo superoksiddismutaza
fermentlorinin foalligr shomiyyatli deracads artir. Katalaza fermentinin foallig
kontrola nisbaton 4 dofo (p>0,01), superoksiddismutaza fermentinin foallig1 iso
kontrola nisbton 3 dofa (p>0,001) ¢ox olur. MDA-nin qatiliginin azalmasi vo dien
konyugatlariin artmasi fonunda antioksidant fermentlorinin foalliginin azalmasi
elektromaqnit stialanmasinin geyri-miisyyan tasirini gostorir. 30 giinliik balalarda
1so MDA-nin miqdart kontrola nisbaton 10% (p<0,05) artir. Eyni zamanda katalaza
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fermentinin foalligt kontrola nisbaton 74% (p<0,05), superoksiddismutaza
fermentinin foallig iso 4% (p<0,05) artir (Sokil 1; 2)

20 giinliik balalara nisbaton 30 giinliik balalarda MDA-nin artmasi ilo
olagodar olaraq fermentlorin foalligi azalir. Othman vo digorlorinin apardiglar
tocriibolordo gostarilir ki, prenatal inkisaf dovriindo siialanmaya moruz qalmis
analardan alinan balalarda dogusdan sonra postnatal inkisafin 28-ci giiniindo
oksigenin foal formalarinin vo lipid peroksidlosmasinin soviyyesinds artim,
antioksidantlarda iso (katalaza, SOD) azalma askar edilmisdir [12]. Digor torafdon
molumdur ki, LPO mohsullar1 hamilolik dovriinde artir. Bunun sabobi hamilo
qadinlarda sorbost radikallarin protesteronun sintezindo istirak etmosi ilo
olagodardir.

D61 dovriinds siialanmaya moruz galmis analardan alman balalarda MDA -
nin miqdarnt 20 giinliik balalarda kontrola nisbaton 51% (p<0,01), 30 giinliik
balalarda iso 25% (p<0,05 ) artir. Fermentlorin foalligina goldikds iso 20 giinliik
balalarda katalaza fermentinin foallig1 kontrola nisbaton 43% (p<0,05), 30 giinliik
balalarda isa 63% (p<0,05) azalir. Superoksiddismutaza fermentinin foallig1 iso
oksina artir. Belo ki, 20 giinliik balalarda kontrola nisboton fermentin foalligi 11 %
(p<0,05), 30 giinliik balalarda iso 29% (p<0,05) artir (sokil 1, 2).

riiseym dovrii dovril

20 @iin 30 giin 20 gin 30 giin

Bkontrol B siialanmis

Sakil 1. Katalaza fermentinin faalligina prenatal inkigafin riiseym
va dol dovriinds elektromagnit dalgalarinin tosiri
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%

riiseym dovri dol dovrii
20 giin 30 gin 20 gin 30 gin
@kontrol BEsiialanmis

Sakil 2. Superoksiddismutaza fermentinin foalligina prenatal inkigafin
riiseym va dol dovriinda elektromagnit dalgalarinin tasiri

Goriiniir ki, SOD va katalazanin faaliyyatinin doyigmoesi dalgavari xarakteri
dasiyir. Biitiin hallarda tocriibalords nozarst qrupuna nisbaton katalaza fermentinin
foalliginin artmasi, SOD foalliginin oshomiyyatli deracado azalmasi fonunda bas
verir. Bir cox fermentlor, o climlodon superoksiddismutaza vo katalaza tiglin
faaliyyatin carpaz tonzimlonmasi fenomeni xarakterikdir. Katalaza iiciin superoksid
anion radikali monfi, H,O; iso miisbat effektordur vo SOD tigiin oksinadir. Bu iki
fermentin faaliyyotindo belo coxistigamotli doyisiklik, odobiyyat molumatlarina
gora, hipoksiya ticiin xarakterikdir. [13]. Digor torofdon odobiyyat molumatlarinda
gostarilir ki, elektromaqnit dalgalarinin tosirindon periferik qan damarlarinin
daralmasi bas verir. Bu zaman birinci ndvbado qarin boslugunda olan biitiin
orqanlara, an baglicas1 balaliga daxil olan qan dovranin tozyiqi pislosir, maddalor
miibadilosi zoifloyir. Bu da 6z ndvbosindo bogazliq dovriindo ddlo gan axinin
zoiflomoasing vo onun oksigen catigsmazlhigindan oziyyot ¢okmosino gotirib ¢ixarir.
Demali alman naticolorin sobablorindon biri do mohz oksigen ¢atismazligi ola bilor
[14].

Oksigenin foal formalar oksidlosdirici stresin inkisafina gotirir vo miixtolif
dovrlords fizioloji hamilslik dovriinde sorbast radikal proseslorinin intensivliyini
artirir. Bu zaman antioksidant sistemi fermentlorinin foalli§inda miisahido edilon
azalma substratlarin (foal oksigen nd6vloerinin) azalmast vo elektromaqnit
saholorinin onlarin foalligina birbasa tosiri ilo hoyata kegirilo bilor. Orqanizmdo
antioksidanlarin  ¢atismazhigt oksidlogdirici stres proseslorinin  inkisafina,
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proksidant-antioksidant ~ balansinda  doyisikliya sobob  olur. Orqanizmdo
antioksidant potensialinin artmasi oksidlosdirici stresin dorocosini azaldir vo
hiiceyro membranin dagilmasinin qarsisin1 alan adaptiv (stress-mohdudlasdirici)
cavabdir [15]. Qeyd etdiyimiz kimi balalar doguldugdan sonra, orqanizmin oksigen
tominat1 ciddi sokilds artir vo oksidlosdirici streso yaxin bir vaziyyet yaranir.
Toxumalarda oksigenin parsial toziyiqinin artmasi ovvallor foaliyyot gostormayon
bir sira oksidazalar U¢tin bir amil olur. Belaliklo, elektron donoru kimi NADFH va
ya NADH-dan istifado edorok molekulyar oksigenin supeoksid radikalina barpasini
kataliz edon fermentlorin aktivlosmasi bas verir.

Natica

Elektromaqgnit  dalgalarinin  tosirindon  homeostazin ~ prooksidant-
antioksidant todqiqi gostordi ki, postnatal ontogenezin erkon dovriinds, yani 20 va
30 giinliik sicovul balalarinda, lipid peroksidlogsmosinin aktivliyindo artim var, bu
da prenatal stres sindromunun tozahiirii kimi qobul edilo bilor. Antioksidant
potensialinin  artmas1 oksidlosdirici stresin dorocesini azaldan vo hiiceyra
membranlarinin zadslonmasinin qarsisint alan adaptiv bir cavab reaksiyasidir.

Belaliklo, organizmin prenatal inkisaf dovriindo desimetr diapazonlu
elektromagnit dalgalan ilo siialanmasi, erkon postnatal ontogenezds eritrositlorin
antioksidant balansinda siiriismolora gotirir ki, bu da ontogenezin gedisindo
homeostazin stabilliyinin pozulmalarina sabab ola bilor.
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CAYLARIN DiB GOTIRMOLOR AXIMININ TODQIiQINO DAIR
(Naxcivan MR caylar timsalinda)

Agar sozlar: Naxgrvan MR, ¢cay gatirmalori, asilt gotirmalor, dib gotirmalori,
timumi gatirmalor axumi, dib va asuli gatirmalar aximinin nisbati

Nax¢ivan ¢aylarinin dib goatirmolor aximinin todqiqi Azorbaycanm 11 ¢ayinin dib
va asili gotirmalor aximinin nisbotine dair melumatlar osasinda aparilmigdir. Dib gatirmalor
aximini hesablamagq iiciin orta illik timumi (asil va dib) gatirmalar axim ) (R+G) il asil
gotirmalorin R orta illik aximi arasinda olago askar olunmus vo homin slagenin riyazi
ifadasi alinmigdir. Malum olmusdur ki, tadqiq olunan ¢aylarin dib gotirmslor aximi asil
gotirmalor aximinin orta hesabla 17,5 faizini toskil edir. Alinmus riyazi ifade yronilmomis
caylarm dib gotirmelor aximim kifayat qador doqiqlikls miioyysn etmays imkan verir.

M.A.Ab0yes

OBb U3YYEHHNH BJIIEKOMOI'O CTOKA PEK
(1a npumepe pexk HaxubiBanckoro MP)

Kniouesvie cnosa: Haxuuesanckas AP, peunvie Hanocwl, 36euieHHble HAHOCYL,
6leKOMble  HAHOCHL, O0WULl CMOK HAHOCO8, COOMHOWEHUU CMOKO8 GIEKOMbIX U
636EUUEHHBIX HAHOCO8

HccnenoBanre cToka BIEKOMBIX HAaHOCOB HaxnieBaHCKHX peK MPOHM3BEICHO Ha
OCHOBaHHMH JTaHHBIX O COOTHOLIEHHH CTOKOB BJIEKOMBIX M B3BELIEHHBIX HAaHOCOB 11 pek
AszepOaiimxana. s pacuera CTOKa BJIEKOMBIX HAHOCOB BBISBIEHO, 3aBUCHMOCTD
CPEIHETr0JIOBOTO CyMMApHOTO (B3BEIIEHHBIX M BIEKOMBIX) pacxoja HaHocoB y (R+G) ot
CpEHEro TOOBOIO PACXOAa B3BELICHHBIX HAHOCOB R W MOMy4eHO 3MIMpUYECKOe
ypaBHeHHE. BIABIEHO, YTO CTOK BIIEKOMBIX HAHOCOB PACCMAaTPHBAEMBIX PEK COCTABIISIET B
cpeneM 17,5% OT cTOKa B3BEIIEHHBIX HAHOCOB. HalifieHHbIE ypaBHEHHS IO3BOJISIOT C
IIOCTaTO‘IHOﬁ TOYHOCTBIO OIIPEACIIUTEL CTOK BJIEKOMBIX HAHOCOB HEN3YUYCHHBIX PCK.
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ABOUT THE STUDY OF THE DRAIN OF RIVERS
(on the example of the rivers of the Nakhchivan MR)

Keywords: Nakhichevan Autonomous Republic, river sediment, suspended sediment,
entrained sediment, total sediment runoff, the ratio of drained and suspended sediment
runoff

The study of the runoff of traction in the Nakhichevan rivers was carried out on the
basis of data on the ratio of runoff of traction and suspended sediment of 11 rivers in
Azerbaijan. To calculate the runoff of traction, the dependence of the average annual total
(weighed and traction) sediment discharge ) (R + G) on the average annual discharge of
suspended sediment R was revealed, and an empirical equation was obtained. It has been
revealed that the runoff of traction in the rivers under consideration is on average 17.5% of
the runoff of suspended sediment. The equations found make it possible to determine with
sufficient accuracy the runoff of entrained load of unexplored rivers.

Giris

Naxcivan Muxtar Respublikasi orazisindo 400-0 godor ¢ay vardir. Bunlardan
334-niin uzunlugu 5 km-don az, 31-i 6-10 km, 24-ii 11-25 km, 7-si 26-50 km, 3-ii
51-100 km vo 1- iso 101 km-don artigdir. Caylardan on bdyiiklori Arpacay,
Naxgivangay, Olincocay, Gilangay vo Ordubadgaydir. Muxtar Respublika orazisindo
iglimin kontinentalhig1 ilo olagadar ¢ay sobokesi zoif inkisaf edorok, sixligi
0,32 km/km?o ¢atir [2]. Buna baxmayaraq orazinin sothi caylarla intensiv
pargalanmgdir. Caylarin daralari dorin olub, V-sakillidir, yamaclari asason ¢ilpaqdir.
Cay dorolorinin yamaclarinda valunlu-caydash ¢okiintiilorin  genis yayilmasi,
Naxc¢ivan caylarmin intensiv eroziya foaliyyetino sahidlik edorok, onlart siilb
aximinin dsas hissosini togkil edon gotirmolorlo zonginlogdirir. Orazidoki tasorriifat
sahoalorinin suya olan tolobatinin osasen gaylar vasitosilo 6donilmasi v ¢ay sularmin
hoyatin miixtolif sahslorindo genis istifadesi ilo olagodar onun keyfiyyot
gostaricilorindan biri olan dib gotirmolor aximinin dyranilmasini zaruri edir.

Tadqgiqatda istifads edilon materiallar vo metodlar
Azarbaycan kimi dagliq 6lkslords ¢aylarin gotirmalor aximinin tadqiqi boyiik
nozori vo praktiki ohomiyyot kosb edir. ©dobiyyat vo miisahido molumatlarinin
tohlili gostorir ki, hidroloji montogalards siilb aximinin torkib hissolarindon asasen
asili gatirmalor vo hall olmus maddslor aximi dyrenilir. Lakin mdvcud hidroloji
montagalorde etibarli Ol¢ii cihazinin olmamast ilo olagedar dib gotirmolori
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Oyronilmir. Bu sobobdon hidrotexniki qurgularin, korpii kegidlorinin - vo
suburaxicilarin dagilmasi, su anbarlarinin vaxtindan ovval lillonmasi va s. kimi
proseslor bas verir. Dib gotirmalori aximinin hesablanmast {igiin hazirda 200-don
cox diistur toklif olunmasina baxmayaraq bu problem indiyadok 6z hallini
tapmamigdir. Toklif olunan diisturlarin etibarligi vo doqiqliyi iso bir ¢ox hallarda
faktiki molumatlarin keyfiyystindon asili olur. Bazi tadqiqatcilar [9] bu diisturlari
holledici parametro goro qruplara boliirlor. 2004-cii ildo Doévlet Hidrologiya
Institutunda Z.D. Kopalianinin [13] rohbarliyi ilo dib gotirmalorinin hesablama
diisturlar1 tohlil edilorak, doqquz qrupa boliinmiisdiir. M.V.Smakova [26] ABS
orazisindoki 15 ¢ayin fimumi gotirmalor aximini miisahids molumatlarina osason
bazi mohsur diisturlarla hesablayaraq, belo naticoyo golmisdir ki, hesablanmig
gotirmalor aximu faktiki qiymatlordon on az1 55% farqlonir.

Hazirda hidroloji odsbiyyatlarda dib gotirmolor aximimm Syronilmasi
mogsadilo coxillik orta dib vo asili gotirmolor aximinin nisbatindon istifads
olunmast mogsadauygun hesab olunur. Dib va asili gotirmalorin axim nisbatinin
miioyyan olunmasi macra proseslorinin inkisaf doeracasini va xarakterini dyronmaya
imkan verir. Bu nisbatdon Oyronilmomis ¢aylarin dib gotirmslor aximi asanligla
toyin olunur. Gatirmoalora aid moévcud molumatlarin  tohlili  gdsterir ki,
Azorbaycanin caylarinda da asili gotirmalor sorfi {izorindo miisahidalor 1994-cii
ilodok aparilmisdir. Bu molumatlar iimumilosdirilorok orta ¢oxillik asili gotirmalor
aximini dyronmok tiglin metodikalar islonmisdir [1; 7; 8; 17; 19; 28]. Toassiiflor
olsun ki, 1994-cii ildon baglayaraq ¢aylarda gatirmalor sarfi {izorindo stasionar
miisahidalorin aparilmamasi sababindon hazirda bu problems aid todqiqat islorino
yetorinca diqqat yetirilmir.

Dib vo asili gotirmolor axim nisbetini S.T.Altunin [5] -15-23%; Q.1.Samov
[24] -10-20%; A.I.Cebotaryov [23] -15-30%; V.L.Sults [27]-10%-5 godor gobul
etmoyl mogsadouygun hesab edirlor. Q.V.Lopatin [15] miixtolif todqiqgatlarin
naticolorini imumilogdirarok, dag caylart {igiin dib vo asili gotirmalor (G/R)
nisbatini  10-20% qobul edilmesini  toklif edir. A.S.Klopovanin [12]
hesablamalarina goro Terek vo Sulak caylarinda dib gotirmolori asili gatirmolor
aximmin 13,8%-ni toskil edir. Q.N.Xmaladze [21] miioyyon etmisdir ki, Bolnisi
caymin dib gotirmelor aximi asili gotirmolor aximmin 9%-na barabordir. Sulak
¢aymin Miatli montaqosinde Bakihidrolayiho Institutu torafinden aparilan 6lgmo
islori dib gotirmoalorinin asili gotirmoler aximmin 2-3,5%-na borabor oldugunu
miioyyon etmisdir [20]. 1.V.Boqolyubovanmn [10] Mzimta ¢aymnda 6 il orzindo
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todgigatt zaman1 G/R nisbatinin 37-71% (orta 51%) arasinda doyisdiyi molum
olmusdur.

Azorbaycan caylarinda G/R nisbati hagqinda molumatlar S.H.Riistomov vo
Q.L.Kulikovun [18] vo Y.B.Ibadzadenin [14] islorinda verilmisdir. Qudyalgayda
todgiqat zamani G/R nisbatinin  15% oldugu miioyyon olunmusdur. Boyiik
Qafgazin conub yamacinda su eroziyasmnin intensivliyi nozoros alinaraq
S.H.Riistamov G/R nisbatinin 30%-0 baraber oldugunu géstorir. Q.I.Kulikov isa
Kigik Qafgaz ¢aylari ii¢iin G/R nisbatini 20% qobul edir.

S.A.Axundovun 1968-1969-cu illords Tiiryangay hovzesinds apardigi tadqiqat
naticosindo miioyyon olunmusdur ki, Qanix-Oyricay vadisindo G/R nisboti 35%,
asag1 ¢0l yaylasinda iso comi 6% togkil edir. Aparilmis todqigatlar G/R nisbatinin
kifayot qodor boylik araligda doyisdiyini gostorir. Azarbaycanin dag caylarinin
gotirmalor aximina dair toplanmig malumatlara asason G/R nisbati ilo hvzonin orta
yliksokliyi arasinda olage alinmigdir [3; 4].

Holo XX osrin 40-c1 illorinde Azorbaycan Hidrometeoroloji Xidmot Idarasi
torofindon Damarciq, Cuxadurmaz vo Qaynar caylarmin monsobindo (Kiscay
hovzosi) dib gotirmolorinin Olgiilmasi islori aparilmisdir. Noticado G/R nisbati
Damarciqda 17%, Cuxadurmazda 25%, Qaynarda isa 20% miioyyon edilmisdir.
1963-cii ildo Dévlot Hidrologiya Institutu torefindon dag caylarinda dib gotirmalor
aximini toyin etmok iiciin balans metodu islonib hazirlanmisdir. Homin metoda
gora sudurulducu bandlords toplanmis gatirmalorin plana alinmas ilo balans tortib
edilir. Lakin c¢ay hovzosinin xarakterik saholorinds gotirmolorin  balansini
Oyronmoyo imkan veran sudurulducu bandlorin homiso tapilmamasi qeyd edilon
metodun tatbiqini ¢atinlogdirir. Bununla belo dib gotirmelarinin erazide paylanma
ganunauygunlugunu miioyyon etmok {ciin mixtolif fiziki-cografi soraitlordo
miisahidalarin aparilmasi tolob olunur. 1969-1971-ci illorde Ddvlot Okeanaqrafiya
Institutu vo Baki Hidrometeorologiya observatoriyas1 dag caylarinda yerloson
Axincagay, Qosqargay, Xagmgay vo Pirsaatgay su anbarlarinda balans metodunu
totbiq etmoklo gotirmolor aximini miioyyan etmiglor [25]. 3 1l arzindo aparilmis
miisahidslar su anbarina gatirilmis v aparilmig gatirmolori miisyyan etmays imkan
vermisdir. Movcud olan molumatlarin tohlili naticesindo moalum olmusdur ki,
Azaorbaycanin 11 c¢ayinda dib vo asili gotirmalor aximi nisbatine dair toplanmis
molumatlardan istifade edilo bilor. Homin todqiqatlar naticesindo toplanmis
molumatlar faktiki molumatlar kimi gobul edilmisdir (Cadval 1).
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Cadval 1
Azarbaycan ¢aylarimin faktiki gatirmalari haqqinda malumatlar
Sira | Cay — mantaga Hoévzanin
say1 sahasi, Orta 1llik axim G/R.
F.km? = %
Su, Asilh Dib ga- Umumi
Q. goatir- tirmoalori, | gatirmalar,
mln | malar, | G, min Y(R+G).
m? |[Rmin | ton min ton
ton
1 Qudyalcay-Kiipcal | 517 266 | 1011 152 1163 15
2 Damiraparangay- 126 164 | 418 72 490 17
Qabala
3 Turyangay- 1340 517 | 1516 234 1750 15
Savalan
4 Cuxadurmaz- 35 334 | 253 6.4 31.7 25
moansab
5 Damarcig-mansab | 35 422 |1 96.7 16.4 113.1 17
6 Qaynar-monsab 18 164 | 23 4.5 275 20
7 Pirsaatcay-su 1520 95 3.13 0.41 3.54 13
anbarindan vuxari
8 Xacincay-Kolatan | 366 107 | 164 3.94 20.34 24
9 Qosqarcay-su 58.3 42 7.89 2,21 10.1 28
anbarindan vuxan
10 Axincagay-su 403 93 17.6 3.00 20.6 17
anbarindan vuxar
11 Samkircay -Yuxan | 922 270 | 1525 30.5 183 20
Caykand

Cadvaldoki molumatlardan goriiniir ki, baxilan ¢aylarda hovzelorin sahosi
18-1520 km?, orta illik axim 16,4-517 min. m?, asih gotirmalor aximi 3,13 min
tonla 1516 min ton, dib gotirmalori axim1 0,41 min tonla 234 min ton, G/R nisboti
13%-28%, R+G 3,54 min tonla 1750 min ton arasinda doyisir.

Tahlil vo miizakira

Beloliklo, alinmis molumatlar gostorir ki, G/R nisbeti sabit galmayib, hor
bir ¢ayda, hotta bir cayin miixtolif hissolerinds bels doyisir. Bu gotirmolor aximinin
formalagma soraiti ilo olagodardir. Belo ki, caylar yuxar1 axinda qayali yamaclarla
ohatolonon dar vo dorin dorolorlo axir. Burada bas veron intensiv asinma
naticasinds yaranan iri qirintt materiallar halo xirdalanmamis halda yamac axinlar
ilo ¢cayin mocrasina daxil olur. Odur ki, hdvzonin bu hissosinds kigik hissociklor az
olur. Noticods ¢ayin yuxari axminda osason iri gotirmoalor, dasqin dovriindo iso
hatta valunlar boyilik 6l¢liya catir. Bununla slagadar cayin yuxarn axininda dib
gotirmalori asih gatirmalordan iistiin ola bilir [7; 11; 16; 22].
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Axin boyu mansabs dogru ¢ay dorasinin yamacinin nisbaton az meyilliyi
ilo daha six bitki ortiiyli oldugundan, kicik hissolor daxil olur. Bununla belo ¢aya
yuxart axinda daxil olan iri hissalor burada todricon xirdalanir va kicik hissaciklor
ohomiyyatli dorocodo artir. Dagdan diizonliys ¢ixisda meyillik vo axmnin siirati
kaskin azalir. Naticads axinin dibi ilo kicik gotirmolor harokat edir, iri gotirmolor
189 ¢okiir. Burada asili gotirmolor aximi dib gatirmolorini xeyli tistoloyir.

Q.N.Xmaladze [22] geyd edir ki, dib gotirmolorinin asil1 gotirmoalors nisboti
(G/R) caylarin manboayindon monsabino dogru todricon azalir vo ¢aymn tranzit
hissasindo boraborlagir. Sonraki todgiqatlar bu fikrin dogru olmadigin1 miioyyon
etmigdir. Belo ki, S.A.Axundov [6] geyd edilon nisbatlo ¢ayin meyilliyi arasindaki
olagani tadqiq edorak, miioyyan etmisdir ki, G/R nisbatino meyilliklo yanasi, mocra
cokiintiilorinin qranulometrik torkibi do tosir gostarir.

Dib gotirmalor aximini hesablamagq tigtin timumi gotirmalor ) (R+G) aximi
ilo asil1 gatirmalor (R) aximimnin cadval 1-ds verilmis qiymatlori arasinda loqarifmik
sobokado alago qurulmusdur (Sakil).

R+G

1000000
100000 R+G = 1,225R0.9%3
r=0,998

10000
1000
100
10

1

1 10 100 1000 10000 100000
R

¢ - Tadqgigat aparilmig ¢aylar; ¢ - Naxcivan caylari; 4 - Digor ¢aylar

Sakil. Umumi gatirmalor Y (R+G) aximu ilo asih gatirmalor(R) aximi arasinda alaga

Qurulmus olagenin riyazi ifadesi R+G=1,225R*** kimidir. Bu ifadodon dib
gotirmoalor aximini hesablamaq {igiin G=1,225R"*.R (1) ifadosi alinir. Alinmis
riyazi ifado ilo Oyronilon ¢aylarn dib gotirmolor aximi hesablanaraq faktiki
giymatlorlo miiqayise edilmisdir. Noticodo malum olmusgdur ki, alinmig ifads ilo
yalniz 4 halda xota £15%-don ¢oxdur (Cadval 2).
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Cadval 2

Dib gatirmalar axinunin faktiki giymatinin miigayisasi
Sira | Cay — mantaga Faktiki Hesablanmus Xata,
say1 R G G %
1 Qudyalgay-Kiipgal 1011 152 169 +11
2 Domiraparangay-Qobalo 418 72 73 +1
3 Tiiryangay-Savalan 1516 234 248 +6
4 Cuxadurmaz-monsob 25,3 6,4 5 -22
5 Damarcig-mansab 96,7 16,4 18 +10
6 Qaynar-monsob 23 4,5 4,6 +2
7 Pirsaatcay-su anbarindan yuxart 3,13 0,41 0,67 +63
8 Xagingay-Kolatan 16,4 4 3,3 -19
9 Qosgarcay-su anbarindan yuxari 79 2,1 1,64 -22
10 Axincagay-su anbarindan yuxari 17,6 3,05 35 +15
11 Somkir¢ay-Yuxar: Caykond 152,5 30,5 27,9 -9

(1) ifadesi ilo Naxgivan Muxtar Respublikasi ¢aylarmin dib gstirmolor aximi
hesablanaraq, Umumi gotirmolor aximi tapilmisdir (Coadval 3). Beloaliklo,
apardigimiz hesablamalar gostorir ki, Nax¢ivan c¢aylarmin dib gotirmalor aximi

imumi gotrmoalor aximinin orta hesabla 17,5%-ni togkil edir.

Cadval 3

Naxg¢van ¢aylarmmn taklif olunan diisturla hesablanmis dib gatirmalor aximi

Sira Cay — montogo Orta illik asih Toklif olunan Umumi Umumi
say1 gotirmalor G=1,225R**.R | gatirmolor | gatirmolor
aximi, R, min diisturu ilo aximi, aximina
ton hesablanmig orta | > (R+G), gora dib
illik dib minton | getirmolor
gatirmalor aximu, aximi,
G, min ton %-lo
1 Arpagay-Yegeqnadzor 112 20,7 132,7 18
2 Arpagay-Areni 258 46 304 15
3 Naxgivangay-Bigonok 4,73 1,0 5,73 17
4 Naxgivangay-Qarababa 35,3 6,88 42,18 16
5 Cohricay-Payiz 16,7 3,36 20 17
6 Olincagay-Orafso 3,15 0,68 3,83 18
7 Gilangay-Nurqut 3,78 0,81 46 18
8 Gilangay-Bilov 11,67 2,38 14 17
9 Gilangay-Basdizo 51,4 9,85 61,25 16
10 Kiikiigay-Kiikii 2,33 0,51 2,84 18
11 Diiyliingay-Mozro 0,47 0,11 0,58 19
12 Paragacay-Behrud 2,52 0,55 3,07 18
13 Paragacay-Bilov 3,15 0,68 3,83 18
14 Vonondgay-Danagirt 3,47 0,74 4,21 18
15 Nosirvazgay-Nosirvaz 0,41 0,095 0,51 19
16 Ordubadgay-Niisniis 1,2 0,27 1,47 18
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Noticod
Diinyanin miixtalif orazilorindon axan hovzalorinin sahasi 4-134164 km?, asili

gotirmalar sorfi 0,01-10000 kq/s arasinda doyison bazi ¢aylarin dl¢iilmiis gotirmalor
aximi molumatlar1 toklif olunan olagado (G=1,225R0’993-R) yoxlanilmigdir.
Tadgigata daxil edilmis ¢aylarin (Volga, Dunay, Kolorado, Po, Nil, Amudorya,
Sirdorya vo Neva) gotirmolor aximima aid olan molumatlar1 tomsil edon noqtolor
toklif olunan olago otrafinda six paylanmagla, ol¢lilmiis komiyyatlordon koskin
forglonmayarak, yol verilon xotalar1 asmir (Sokil).

Beloliklo, (1) diisturu ilo hesablanaraq alinmis naticolorin kifayot qodor
doqigliyi gosterir ki, caylarin yalniz asili gotirmolor aximi haqqinda molumat
oldugda, homin diistur dib gotirmoslor aximini miioyysn etmays imkan verir.
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AZORBAYCANIN REGIONAL iQTiSADI-EKOLOJI FUNKSIONAL
~ SRTUKTURUNUN DAYANIQLI 1NKI§AF1N_1N o
OPTIMALLASDIRILMASININ iQTISADIi-COGRAFI TODQIQI

Acar sozlar: Igtisadi-ekoloji funksional struktur, dayamqli inkisafi, igtisadi-
cografi mahiyyati, igtisadi-ekoloji garginlik arealr

Magaloda Azarbaycanin regional igtisadi-ekoloji funksional-struktrunun dayanigh
inkisafinin optimallagdirilmasinin  tohlil edilmasi baglica mogsad kimi qoyulmusdur.
Problems kompleks yanasilmis vo regional igtisadi-ekoloji inkisafin dayanigli bazasi olan
tobii vo iqtisadi potensial imkanlart vo onun orazi toskilinin xarakteri, ekoloji miihitin
yaxsilasdirilmasi yollar1 tadgigq olunur. Homginin, igtisadi-ekoloji gerginlik areallarmimn
ayrilmasinin iqtisadi vo sosial cografi mahiyyati miayyan edilmisdir.

M.X.Mameooe

9KOHOMUKO-TEOTPAOUYECKOE UCCIIEJOBAHUE
ONTUMM3ALIMA YCTOMYHUBOI'O PA3BUTHSA PETHOHAJIBHOM
3KOHOMMKO-3KOJOTMYECKON ®YHKIIMOHAJIBHOM
CTPYKTYPBI ASEPBAVI/KAHA

Knroueevle cnoea: >3Kk0HOMUKO-IKONO2UHECKAS (YHKYUOHATIbHASL CHMPYKMYpda,
VCMOUMUgOe pazeumue, IKOHOMUKO-2e0ePAPUUECKdss CYWHOCTb, 30HA  HKOHOMUKO-
9KON02UHECKOU HASPY3KU

OCHOBHOM LIENBIO CTAaThU SIBISICTCA aHANIM3 ONTHUMU3ALMHN YCTOMYUBOTO PA3BUTHS
PETHOHAIBHON 9KOHOMHKO-IKOJIOTHUECKON (PYHKIIMOHAILHOM CTPYKTYphl A3epOaiimkaHa.
K mnpobmeme TOAXOAAT KOMIDIEKCHO M HW3y4YalOT BO3MOXKHOCTH TPUPOJHOTO U
SKOHOMHMYECKOIO TMOTEHIMAaa, SBJSIOMICTOCS YCTOMYMBOM OCHOBOM SKOHOMHKO-
9KOJIOTUYECKOTO Pa3BUTHA DPErMOHa, M XapaKTep €ro TEePPUTOPHAILHON OpraHM3allid,
MyTH O3[IOPOBIICHHS SKOJIOTHYECKON cpenpl. Tarke ompesesieH 5KOHOMHKO-COITHaIbHO-
reorpaduecKUii  XapakTep  BBIICIICHHUS  OYAaroB  XO3SIMCTBEHHO-IKOJIOTHYECKOMN
HaIPSHKEHHOCTH.
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ECONOMIC-GEOGRAPHICAL STUDY OF THE OPTIMIZATION OF THE
SUSTAINABLE DEVELOPMENT OF THE REGIONAL ECONOMIC-
ECOLOGICAL FUNCTIONAL STRUCTURE OF AZERBAIJAN

Keywords: Economic-ecological functional structure, sustainable development,
economic-geographic essence, area of economic-ecological stress
The main goal of the article is to analyze the optimization of the sustainable
development of the regional economic-ecological functional structure of Azerbaijan. The
problem is approached in a complex manner and the natural and economic potential
possibilities, which are the stable basis of regional economic-ecological development, and
the nature of its territorial organization, ways to improve the ecological environment are
studied. Also, the economic and social geographic nature of the separation of economic-
ecological tension areas has been determined.

Giris

Comiyyat vo tobii miihitin qarsiligh tasirinin optimallasdirilmasi problemi an
cox regional xaraktera malikdir [6]. O, bir ¢ox regionlarda maddi istehsalin inkisafi
Vo yerlogdirilmasinds tesarriifatin an mihim holledici amillarindon biri kimi ¢ixis
edir. Muoayyan sosial masalalarin halli Ggtin birinci daracali shomiyyato malikdir.
Buna goro do otraf muhitin problemlarinin halli, onun somorali toskili, yalniz
kompleks saholorarasi yanagsma ilo regional tobii, sosial vo igtisadi strukturlarin
uzlagsmasinin hoartorafli nazors alinmasi ilo ola bilar.

Azaorbaycanin regional igtisadi-ekoloji funksional strukturunun dayamigh
inkisafinin optimallagdirilmasi ilo olagadar iqtisadi-ekoloji gorginlik areallarmin
ayrilmasi iqgtisadi vo sosial cografiyanin mithiim masalalorindon biridir. Problem
Azaorbaycanin sosial-igtisadi inkisafi ticlin ¢ox aktualdir, ¢iinki orazi daxilindo
yerlasan regionlar, mixtalif tobii resurslari ilo zongindir. Bu resurslar 170 il arzindo
cox silratlo monimsonilmisdir. Olkanin miasir igtisadiyyatinin inkisafinin asasini
toskil edon mineral xammal resurslarmin istifadasinin xarakteri demok olar ki,
regionlarda tokco ekoloji situasiiyanin deyil, hom do ohalinin saglamliginin
pislosmasina sobab olmusdur.

Regional iqgtisadi-ekoloji funskional strukturunun dayaniqli inkisafinin
optimal variantlarimin tayini, hor seydon ovval ona goradir ki, ham tobistdon
istifads, ham da arazinin manimsanilmasinin gedisi sahasinda bas veran an guclu
ekoloji dayisikliklarin garsisinin alinmasina sarait yaradir.

Todgigatlarda regional igtisadi-ekoloji funskional strukturunun dayanigl
inkisafinin optimallagdirilmasina dair molumatlar azhq togkil edir. Buna goéra do,
Azorbaycanin cografi mokanimin iqtisadi-sosial va ekoloji miihitinin potensialligim
nozora alarag, orazinin iqtisadi-ekoloji funskional strukturunun orazi farglorinin
tohlili  osasinda, kompleks iqtisadi-ekoloji gorginlik areallarmmn ayrilmasina
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calismisiq.

Material va metodika

Tadgigatin materialim  Azorbaycanin regional iqtisadi-ekoloji funksional
strukturunun dayaniqhi inkisafimin optimallagdirilmasinin  asasinda, regional
igtisadi-ekoloji gorginlik areallarinin ayrilmasi durur. Regionlarin sosial-igtisadi
inkisafinin miihiim prinsiplarindon biri iqtisadi-ekoloji funskional strukturunun
dayanigh inkisafinda cografi istiqgamat, maxsusi olaraq 6ziinds kompleksliliyi togkil
edir. Kompleksliliyin alamoti onda tozahur edir ki, tobii miihitin ayriliqda deyil, 6z
aralarinda six garsiligh alagado olan elementlordan regional ehtiyatlar vo soraitin
uzlagmasindan bir-birini qarsihiqhh  ovez etmasindon ibarot olsun. Bir do
komplekslik tosarriifatin goxunun, xiisusilo yeni tikilon obyektlorin, foaliyyst
gOstoron muossisalorin - genislondirilmasi ilo olagodar, tobii yarmmsistemlorin
muxtalif elementlorinin reaksiyalarinin yaratdigi problemlarin hallindan ibarstdir.

Tadqgigat zamani, Azorbaycanin iqtisadi-ekoloji sistemi daxilinda ekoloji
gorginlik areallarmin tosnifatin1 yaradarkon, son illor arzindo sistemi togkil edon
elementlorin faydaliligi, istehsal fondlari, kapital qoyulusu, texniki strukturlart
Onomo gotirilmis vo ayri-ayr1 rayonlar arasinda farglori vo nishatlori muayyan
edilmisdir.

Todqiqat zamani 6lkonin cografi mokan cargivasinds regionlarinin miivafiq
igtisadi-ekoloji gorginlik areallarina ayrilmis vo DoOvlot Programinin talobloring
uygun dayamgqli istigamotlori miioyyon edilmisdir [11]. Iqtisadi-ekoloji funksional
strukturu regional xarakters malik olmagla yanasi, kompleks taloblori 6zindo
birlogdirir. Metedoloji olaraq regional dayamql inkisafi miixtalif soviyysli integral va
xtisusi  strukturlarinin  tohlili gedisindo - sistem-struktur, balans metodundan,
kartografik vo cografi informaisya sisteminin realliglarina vo s. metodlardan,
hamginin muxtalif-metodiki materiallar vo normativlor asasinda tohlillor apariimisdir.

Igtisadi-ekoloji gorginlik arellarmm ayrilmas1 problemlorinin hallinda
kompleks yanagmanin reallasmasi hokmon sistem-struktur metodunun tatbigini
nozards tutur. Sistem-struktur istigamoti Gzrs aparilan tadqiqat zamani onun elmi-
praktiki mahiyystindan asililiq nazara alinmigdir. Ciinki 6lka Uzra hor bir regionun
hansi soviyyads iqgtisadi-ekoloji gorginliys malik olmasi asas sortlordon sayilir.
Buna goro do, iqtisadi-ekoloji gorginlik areallarinin miioyyan edilmasi zamani
orazi-istehsal  saholorinin  dayamigh@min tomin edilmasi nazords tutulur.
Regionlarin golocokds dayaniqh inkisafinin funksional strukturunu toyin etmok
mogsadilo balans metodundna — igtifads-ekoloji gorginliyinin areal hacmi va
istifado balansindan istifado olunmusdur. Balans metodundan istifads edilmasinda
struktur saho balansi, saholorarasi doyar balansi va regionlarin dayaniqli inkisafinda
muihim yer tutan iqtisadi-cografi informasiya materiallari osas kimi gobul
olunmusdur.
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Moasalonin qoyulusu va tadgiqatin naticalari

Azorbaycanda regionlarin sosial-igtisadi inkisafinin miiasir metedologiyasi,
comiyyat vo otraf tobii miihitin qarsiligl tasirinin optimallasdirilmasini, funksional
igtisadi-ekoloji sistemin dayanigli tohlilini nozordo tutur. Onu da geyd etmok
lazimdir ki, “igtisadi-ekoloji sistem” va regional “igtisadi-ekoloji funksional struktur”
konsepsiyasi aragdirilarkon, iqtisadi vo sosial cografi todgigatlara Gstinlik verilib.
Muioyyan edilmisdir ki, iqtisadi-ekoloji sistem 6z “regional sistemin xtsusi tipi”
kimi faaliyyat gostorir. Regional igtisadi-ekoloji sistemlarda, istehsal soraitinin straf
tobii muhit ilo qarsilight slagesi va tasiri naticasindo muvafiq proseslori oks etdiran
alagoni “igtisadi-ekoloji funksional struktur” kimi gobul edirik.

Iqtisadi-ekoloji struktur miioyyan soviyyays uygun golir. Basqa sozlo,
igtisadi-ekoloji strukturlar mioyyan mokan 6lcisiine malik olmagla mirokkob
orazi sistemlorindon birini togkil edir. Moalumdur ki, sistemlorin va onun
yarimsistemlarinin bolgist ¢ox ¢atin masalalordan biridir. Bu Gsulun mahiyyati
osason komiyyot Olculorini deyil, elementlor arasinda olagolori vo onlarin
xassalarini tayin etmokls struktur saviyyasilo baglayir [8]. Fikrimizca, hor hansi bir
regional iqtisadi-ekoloji sistems ii¢ muxtariyyath yarimsistem daxildir. Daha dogiq
onlar1 tabii-igtisadi-sosial adlandirmagq olar.

Faktiki tohlilo osason regionlarmn iqtisadi-ekoloji ~ sistemin  struktur
xususiyyatlori, funskional strukturunun dayamiqli inkisafim miioyyan edir.
Masalon, onlarin tiplori, orazi omok bolgisiinds istirakimin doracasi, tobii
yarimsistemds faaliyyatinin xarakteri vo onlarin tobii sistemlords daha ylksok
saviyyada yerini muoyyanlosdirilir.

Aparilan tohlillor gostorir ki, regional iqtisadi-ekoloji sistemlori, muxtolif
doracali regionlarin, mosalan, iqgtisadi rayonlardan tutmus inzibati rayonlara gadar,
muxtalif 6l¢ill orazilora uygun golir. Sistemlorin sarhadlori, bir gayda olarag,
todgiqat zaman1 qoyulan moaSalalordon asilidur.

Todgigatlarda iqgtisadi-ekoloji sistemlorin slagelorinin misyyan edilmasinin
zoruriliyi barads fikirlor genis sorh edilmisdir [3]. Ciinki indi 6lkads regionlarin
inkisafi vo regional planlagdrimaya ananavi dar monada baxmag, hom do cografi
muhiti Otori todqiq etmoklo belo inkisafi eyni bir vaxtda yalniz ciddi olmayan
igtisadi biliklor ilo osaslandirmaq olmaz. Buna osaslanaragq biz do regionlarda
igtisadi vo ekoloji sistemlarin olagalorini miayyan etmoys calismisiq.

Tohlillor gostorir ki, bu va ya digar regionda sonaye, nagliyyat vs s. istehsal
obyektlorini yaradarken onlarin iqtisadi faydaliigini, orazi-istehsal olagslorini
tokmillosdirmoklo yanasi, bas vera bilocok ekoloji goarginliyi do miayyanlogdirmok
lazimdir. Mantiqi yanasma ondan ibaratdir ki, regionlarm sosial-iqtisadi inkisafi ilo
ekoloji gorginlik areallarmin qarsiligli olagolorine do digget yetirmalidir. Bunlari
nazaro alaraq regional sistemlo vohdot yaradan igtisadi-ekoloji garginlik areallarmimn
igtisadi-cografi aspektlorini imumi formada asaslandirmaq miimkiindiir:

- regiondaxili igtisadi-ekoloji gorginlik areallarinin ayrilmasinda tobii vo
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sosial-igtisadi obyektlarin tasirinin muhim hesab edilmasidir.

- lokal xarakterli iqgtisadi-ekoloji gorginlik areallarinin borpasi va istehsal
dovriyyasina gevrilmasi iqtisadi regionlarin potensial imkanlarini artirir.

- texnogen amillor osasinda iqtisadi-ekoloji gorginlik areallari, resurs
imkanlarinin yenilogmasine sobab ola bilar.

Azorbaycanda tarixon orazi istehsal komplekslori va sonaye qovsaqlar zongin
mineral-xammal rayonlarinda, iri sonaye markazlari bazasinda formalagsmisdir [12].
Hesablamalara goro respbulikada iqgtisadi rayonlar zro 2523 sonaye muassisalori
faaliyyat gostorir. Sonaye muossisalori an ¢ox Abseron iqtisadi rayonunda (1467)
Baki vo Sumgqayit sohorlorindo hom orazi baximindan yaxin olmasi, ham do
muoassisalarin sayinda artim arazida sanayenin tomorgiizlosmasine soraitin oldugunu
gOstorir. Oxsar cohoti Aran (323), Ganco-Qazax (264) va Naxgivan (135) igtisadi
rayonlart {iciin do gOstoro bilorik. Bu iqtisadi rayonlara daxil olan sonaye
qovsaglarinda vo Sanaye markazlorinds Umumi sonaye mohsulunun dayari, sanaye
istehsal heyatinin timumi sayi, asas istehsal fondlarinin dayerinin osas hissasi
comlonmisdir. Miiasir doévrdo regionlarin malik olduglart yerli kond toSarriifati
xammal diger potensial ehtiyatlarindan, smok resurslarindan da somorali istifads
olunmasi noaticasinds lokal tipli somaye va s. tosarriifatlar yaradilir. Soki-Zagatala
(113), Lonkoran (76), Quba-Xagmaz (75), Qarabag (30) vo Dagliq Sirvan (40)
iqtisadi rayonlarinda sonaye miiossisoalorinin sayinda artim, bu orazilords sonaye
qovsaglarinin yaranmasina soraitin oldugunu gora bilarik [1]. Senaye qovsaglarinin
sayl, formalagsma saviyyasi Vo orazi Uzro paylanmasi regionlarda sosial-igtisadi
inkisafin, istehsalin arazi (izro somarali togkili saviyyasini ifads edir. Apardigimiz
hesablamalara gors hazirda respublikada istehsal olunan timumi sanaye moahsulunun
95%-1 movcud sonaye istehsali qovsaglarinin payma diisiir. Ayri-ayrt sonaye
saholorindon yanacag, elektroenergetika, avan va gara miitallurgiya, masingayirma,
kimya sonayesi, yingul va yeyinti sonaye saholori Uzra Sanaye qovsaglarinin xiisusi
cokilari yliksakdir.

Olkada hor bir regionun sanayesinds sonaye qovsaqlari aparici rol oynayar.
Hesablamalara goro 6lkonin regionlarinda istehsal olunan sanaye mohsulunun orta
hesabla 80%-don coxu, onlarm orazilorinds formalasan sonaye qovsaglarinin
payina diisiir [10]. Masalon, Abseron iqtisadi rayonunda istehsal olunan sanaye
mohsulunun, sonaye istehsal heystinin vo oasas istehsal fondlarinin iki sonaye
qovsaginin Baki vo Sumgqayitin, Gonce-Qazax igtisadi rayonunda iso Sonaye
mohsulunun 65%-i, sonaye-istehsal heyatinin do 80%-don ¢ox Ganca vo Qazax
Sonaye qovsaqlarinin payma diisiir.

Azorbaycan Dag-Modon  Filizsaflagdirma Kombinatinda (AzDMFK)
yaranmig miiasir vaziyyato nazor saldiqda, bu fakti asaslandirmaq olar. Daskoson
domir filizi ¢oxkomponentli olsa da, muassissnin  mdévcud birmoarhalali
saflagdirilmasinin texnoloji sxemindo mohdud ¢esiddo moshul (domir istehsali
tayinati ilo) alda olunur. Qalan hissasi ise tullantiya ¢evrilir. Umumi hacmi 27 min
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tondan artiq illik yaranma hacmi iso 1,8-2,3 min ton olan bu tullantilar keyfiyyatli
Vo yaranma moanbayina gors iki yera boliiniir: quru magqnit seperasiyasindan ¢ixan
tullantilar vo yeni sulu maqgnit seperasiyasindan c¢ixan tullantilar. Vaxtilo
AzDMFK-nin yalniz quru maqnit seperasiyasi asasinda saflagsdirma texnologiyasi
Uzra iglomasi sababindon buradan ¢ixan tullantilarmn torkibi domirls daha zangin —
21-25% olmusdur. Umumi hocmi 1,5 min tondan cox olan bu tullantilarin
torkibinds olan domirin ¢ixarilmasi vo somarali istifads edilmasini nazoro alaraq
yenidan qurulmasini talob edir.

Hola kegan asrin 70-80-ci illarinda imumi mahsulun dayarinin asas hissasi,
istehsal heyatinin timumi say1 vo asas istehsal fondlarmin dayarinin mihim hissasi
0 dovrdo movcud 10 senaye qovsagmin sohar vo (oSabaloeinda comlonmisdir.
Xususila, sanayenin yiksok tomoargiizlosmasi Baki sonaye qovsaginda miisahido
edilirdi. Belo sorait 0z novbasinds iqtisadiyyatin regional baximdan inkisafina
monfi tosir gostormis, regionlarn inkisafi arasinda forqin artmasina, bir ¢ox
yerlordo sosial-igtisadi, demoqrafik vo ekoloji vaziyystin agirlasmasia sobob
olmusdur. Hazirda bununla olagadar iri sanaye qovsaglarinin gabagmimn alinmasi,
sonayenin Olka orazisi Uzro paylanmasi, kigik vo orta gohorlorin inkisafina sorait
yaradir. Bu da regionlarin sosial-igtisadi inkisafinin Dévlat programlarinda, ayri-
ayr1 regionlarda iqtisadiyyatin inkisafini siirstlondiron amillorlo bagli dovlot
dostayinin asas istigamatlori misyyan edilmisdir [11].

Todgigatda  igtisadi-ekoloji gorginlik  areallarin  ayrilmasinin
osaslandirilmast  morhaloli  aparilmusdir:  Birinci  moarholods  sosial-igtisadi
yarimsistemlorin atraf mihito tasirinin xarakterina gora, mezorayon (orazi-istehsal
komplekslori, sonaye qovsaglari, inzibati rayonlar, sonaye markazlori) saviyyali
tipoloji qruplasdirma zamam orazinin tosarrifat cohotdon manimsanilmasi
Soviyyasina va istifado edilmosi tisullarina gors asagidaki moanbalordon toplanmis
molumatlar asasinda areallarm tipoloji qruplasdirilmasi hazirlanmisdir. Bununla
olagodar srazinin monimssnilmasi soviyyasini (1 km? orazi hesabr ilo) 6lgmok;
istehsal fondlarinin doyarinin boyukliying; ohalinin saymi vo Umumi mohsulun
doyarina goras; miixtalif monboalardon toplanmis gostaricilor hesablanmigdir.

Sonra otraf mihitdo kompleks garginliyi saciyyalondiran asas géstaricilordon
istifados edarak: - 1) istehsal fondlarinin orazi tomargiizlosmasinin doracasi; 2) shali
sixligy; 3) sohar shalisinin xususi ¢akisi; 4) nogliyyat yollarinin sixligi; 5) mineral
xammal hasilatinin arazi tomorkizlosmasinin saviyyasi [7]. Gostoaricilorin dairasini
sozsliz genislondirmok olar, lakin bu variantda o kifayat godor tobii muhito
gostarilon asas garginlik noévlarini kompleks saciyyalondirir.

Hor bir mezovahidliklor Uzro iqtisadi-ekoloji  gorginlik  nodvlarinin
hesablanmug biitiin gostaricilari, bltévlikds 6lka Gzra orta gostaricilorlo migayiso
edilib va mivafiq migayisali Gstunlik indekslari hesablanmisdir:

- I. Boyiik Qafqaz cografi regionunda yerlagson mezovahidliklor Uzrs igtisadi-
ekoloji garginlik oarazilarinin indeksi — Boyiik Baki — 0.290; Sumgayit — 0.350;
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Balakon-Soki — 0.865; Samaxi-Qobustan — 0.910; Siyazon-Xa¢maz — 0.491;

- II. Kigik Qafgaz cografi regionunda yerlogon mezovahidliklor Uzrs igtisadi-
ekoloji gorginlik arazilorinin indeksi — Ganca-Dagkasan — 0.320; Qazax-Gadabay —
0.680; Qarabag — 0.783; Sarqi Zongazur — 0.995 Nax¢ivan dagotoyi — 0.455;

- 1ll. Kir-Araz cografi regionunda yerlogon mezovahidliklor lzrs iqgtisadi-
ekoloji gorginlik orazilorinin indeksi — Mingagevir-Yevlax — 0.530; Sirvan — 0.596;
Salyan-Neftcala — 0.628; Mil Mugan — 0.776;

- IV. Lonkaran cografi regionunda yerloson mezovahidliklor Gzrs iqtisadi-
ekoloji garginlik arazilorinin indeksi — Lonkaran-Calilabad — 0.825.

Yuxarida aparilan tohlillors asaslanaraq asagidaki qruplasdirmalar1 aparmaq
olar: a) an yiksok muqgayisali Ustunlik indeksini vo ¢ox bdyik istehsal sahalori
ixtisaslsamis — Boyiik Baki — 0.290, Ganca-Dagkason — 0.320, Sumqayit — 0.350
igtisadi-ekoloji garginlik areallart; b) miigayisali Gstlinlik indeksi yliksak, an ¢ox
dar istehsal saholori (lzro ixtisaslasmis — Siyazon-Xa¢cmaz — 0.481, Naxgivan
dagotayi — 0.455, Mingacgevir-Yevlax — 0.530, Salyan-Neftcala — 0.682, Qazax-
Godobay — 0.680 iqtisadi-ekoloji gorginlik areallari; c¢) miigayisali Ustunlik
indeksinin va istehsal sahalarinin nisbaton orta gostaricilari Gizrs ixtisaslagmis qalan
igtisadi-ekoloji garginlik areallar.

Ikinci morhalada, bir vo ya eyni grupa daxil olan mezovahidliklorin
birlosmosi osasinda iqtisadi-ekoloji gorginlik areallar1 yaranir. Bundan sonra
“ekoloji” imumiliyinin (tebii fonun btévliyind, yaxud da zonal xususiyyatlorinin
oxsarligin1) hesaba almmasma xiisusi diqqet yetirilir. Aparilan todgigatin
naticasindo Glka orazisindo 15 regional iqgtisadi-ekoloji gorginlik areallarinin
ayrilmasinin tasnifatinin sxem-modeli yaradilmisdir (Sakil 1).

Uctincti  marhalada, millif torofindon toklif olunan igtisadi-ekoloji
gorginlik areallarimin bélgiistiniin tipologiyast vo metodikasi, 6lkonin muixtolif
regionlar1 timsalinda sonaye qovsaqlarinin — a) funksional xtsusiyyatlarina goro; -
b) boylkliyina (istehsal hocmina) vo yetkinlik doracasine gore; - ¢)
formalagmasina sorait yaradan faktorlara géra 6yronilmasi ilo oalagali aparilmisdir.
Bu da 06lkonin muxtalif doracali orazi-sonaye komplekslorinds bas veran ekoloji
proseslarin mixtalif magsadlar va variantlarda 6yranilmasina imkan verir.

Dordunct marhalada tadgigat zamani elmi monbolarin tohlili, kartografik
materiallarin [2] vo tadqigatin naticalori asasinda tortib olunmus iqtisadi-ekoloji
gorginlik areallarinin kartografik modeli sokil 2-da oks olunmusdur.

Torofimizdon aparilan todgigatda regionlar Uzro ayrilmis igtisadi-ekoloji
gorginlik areallarin say1 ilk dofo yerino yetirilib vo bir sira iqtisadi-ekoloji
areallarm, iri iqtisadi-cografi rayonlarla ist-Usto diismasi (Seorqi Zangozur,
Qarabag), yaxud da yaxmlasmasi ola bilsin ki, miioyyan iradlara sabab olsun. Bu
hor ikisinin aralarinda six olagenin olmast ils izah olunur. igtisadi-ekoloji garginlik
areallariin ayrilmasi fiziki-cografi rayonlagsmadansa, iqtisadi-cografi rayonlar
sobokasina meyl edir, onun igtisadi-sosial vahdatinin tamamlanmasinda istirak edir.

158



AZORBAYCANIN REGIONAL IQTISADI-EKOLOJI FUNKSIONAL ...

Tabii-iqtisadi va sosial arazi sistemlari
T

Biyiik Qagqaz cografi Kigik Qafqaz cograli Kiir-Araz cofrafi Lankaran cogirafi
regionu regionu regi regi

Otrafl miihitda dialetik garginlik gistaricilari

ahalinin sixhg

yahar shalisinin xiisusi gakisi
istehsal fondlarimn arazi tamarkiizlasmasi daracasi
naqlivyat vollarn sixhg

arazi

i saviyyasi

v

[ iqtisadi-ekoloji gorginlik sabolorinin indeksi |
&

Biiviik Baki-0.290; Sumqayit-0.350; Balakan-$aki-0.865; Samaxi-
Qobustan-0.910; Sivazan-Xacmaz-0.491; Ganci-Daskasan-0.320; Qazax-
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Notica

Yuxarida aparilan tohlillor vo elmi-nazori ideyalarin tocribosi, iqtisadi-
ekoloji problemlarin hallinin zoruriliyi, muasir dovrds regionlarin sosial-igtisadi
inkisafi zaman otraf mihitin mihafizasi vo tobistdon somorali istifado masalalorini
genis als etdirmayi nozords tutur. Regionlarin sosial-iqtisadi inkisaf istiqgamatlori
igtisadi-ekoloji gorginlik areallarmin yaranmasina sobob olmusdur va ilk olaraq
onun arazi istigamatlori kifayat qodor todqiq edilmomisdir.

- Iqtisadi-ekoloji istigamatlorin baslica prinsiplori tobii komponentlorin
qgarsiliglt olagali macmusu kimi, straf mihitin toskilino kompleks yanasmadan
ibaratdir. Ekoloji problemlarin hallinds kompleks yanasmanin reallagdirilmasi
dialektik sistem-struktur tohlil metodunun totbigini tolob edir.

- Iqtisadi-ekoloji tadgiqatlarin ohomiyyatli elementlorindan biri da regionun
tobii yarimsistemlorinin digor yarimsistemlorlo qarsiligli alageli modellorinin
hazirlanmasidir. Homginin orazi-istehsal komplekslorinin strukturlarinin modeli
ti¢lin ekoloji dialektik yanasma torzini talob edir.

- Regionlarin sosial-igtisadi inkisafinin zaruri olan morhalasi asaslandirilmis
Umumi igtisadi-ekoloji gorginlik areali sobokasinin hazirlanmasindan ibaratdir.
Areallarin sorhadlorinin askar edilmasi mioyyan tobii soraitdo hor hansi bir
istehsalin ixtisaslagmast ilo kegon igtisadi-ekoloji proseslorin intensivliyi vo oxsar
xarakterli prinsiplorin asasinda yetirilo bilor.
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SORQI ZONGOZUR iQTiSADIi RAYONUNUN ERMONI iISGALINDAN
AZAD EDILMIS ORAZISINDO OXCUCAY VO BOSITCAYIN
IXTIOFAUNASININ MUASIR VOZiYYOTi

Acar sozlar: ixtiofauna, cirklonmo, sirbit, giimiisca, qijoveu, antropogen amillor

Zongazur iqtisadi rayonunun ermoni isgalindan azad edilmis orazisindon axan
Oxgucay vo Basitcayda 2022-ci ilds Kiir sirbiti (Luciobarbus cyri), Qafqaz giimiigcosi
(Alburnus hohenackeri), Kur giimiiscasi (A.filippi), Serq qijoveusu (Alburnoides
(bipunctatus) eichwaldi) névlerino aid olan Umumilikde 45 odod baliq ixtioloji
usullarla tadqiq olunmusdur. Miioyyan edilmisdir ki, Ox¢ucaym Qafan, Qacaran va
Dastokert dag-modan sonayesi tullantilari, Basit¢ayin isa moisat tullantilarn ilo
cirklondirilmasi naticasinds bu caylarin ixtiofaunasina 6z moanfi tasirini géstarmisdir.
Caya atilan tullantilarin ixtiofaunaya olan giiclii tesirini Oxgugayin an ¢ox girklonan
yuxari axininda iimumiyyastlo hansisa bir baliq ndviine tosadiif olunmamasi da tasdiq
edir. 1972-73-cl illordo Oxgucay va Basitcayda aparilmis todqgigatlarin naticalori ilo
torafimizdon aparilan tadqiqat islarinin naticalorinin miigayisasi gosterir ki, kegan 50 il
arzinds bu su hévzolorinin ixtiofaunasinda ciddi doyisikliklor bas vermis, avvallor
burada yasayan Qafgaz enlibasi (Leuciscus cephalus orientalis), Araz xramulyasi
(Capoeta sevangi) va zordopor (Luciobarbus capito) névlerine indi rast golinmir.
Guman edilir ki, todqiq olunmus c¢aylarin ixtiofaunasindaki bu ciddi doyisikliklor
antropogen amillorin monfi tasiri ilo baglhdir.

C.U.Anueea

COBPEMEHHOE COCTOSAHHUE UXTHO®AYHbI OKYYYASA U
BACUTYAS HA OCBOBOKJIEHHOM OT APMSHCKOM
OKKYHNALIMU TEPPUTOPUU BOCTOYHO-3AHI'E3YPCKOI'O
3KOHOMMYECKOI'O PAMOHA

Knwouesvie cnosa: uxmuogpayna, 3azpazmenue, ycau, YKieuKa, OblCpAHKA,
anmponozenuvie axmopul

B 2022 romy, B cTekarommx, ¢ OCBOOOXKICHHON OT apMSHCKOW OKKYIIAIWH,
TEPPUTOPUH 3aHTE3ypCKOTO0 AKOHOMHYECKOTO paitona, pek Oxuy4aii m bacuruai,
WXTHOJIOTHYECKUMH METOJIaMU OBLIO HCCIIEOBaHO Bcero 45 pbid, OTHOCAIIMXCS K
BumgaM: KypuHckmii ycau (Luciobarbus cyri), kaBkasckas ykimeiika (Alburnus
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hohenackeri), yxneiixka xypuuckas (A.filippi), Bocrounas OwicTpsmka (Alburnoides
(bipunctatus) eichwaldi). VYcramosmeno, 4ro pesynbTaThl 3arpssHeHus Oxdydas
orxomamu ["adanckoro, ['amxapanckoro n JlamTexepTcKOro ropHONPOMBIIUIEHHBIX
KOMIUIEKCOB, a peku bacuTuaii - OBITOBEIMH  OTXOJaMH, OKa3bIBaCT HETAaTHBHOC
BIIMSIHUE Ha MXTHO(ayHy 3THX pek. O CHIBHOM BO3JICHCTBHH, COPACHIBAEMBIX B PEKY
OTXO/I0B, Ha UXTHO(ayHy CBHICTEIbCTBYET U OTCYTCTBHE KAaKUX-TNOO BHUIOB pPHIO B
HanOonee 3arpsi3HeHHOM BepxoBbe Okuyuasi. CpaBHEHHE pe3yIbTaTOB HCCIIEIOBaHUM,
mpoBeneHHbIX B Oxuydae u bacutuae B 1972-73 1r., ¢ pe3ynpraTaMH HaIIUX
WCCIIE/IOBAHNHN TTOKA3bIBaET, YTO 3a mocienaue S50 neT B uXTHodayHe dTHX BOJOEMOB
MPOM30LUIN Cephe3Hble M3MEHEHMs. Tak, paHee, OOWTaBIIME B 3THX PEKax BHIBI
Leuciscus cephalus orientalis, Capoeta sevangi u Luciobarbus capito Gombire He
BcTpevatorcsi. [Ipenmosaraercsi, 4TO TakWe CEphe3HbIC M3MEHEHHS B HXTHO(ayHe,
WCCIICIOBAHHBIX PEK, CBA3aHbl C HETaTHBHBIM BO3JCHCTBHEM AaHTPOIOI€HHBIX
(akTOpoOB.

S.1.Aliyeva

THE CURRENT STATE OF THE ICHTHYOFAUNA OF OKCHUCHAY AND
BASITCHAY IN THE TERRITORY OF THE EAST ZANGEZUR ECONOMIC
REGION LIBERATED FROM THE ARMENIAN OCCUPATION

Keywords: ichthyofauna, pollution, barbel, bleak, bystrianka, anthropogenic
factors

In 2022, in the Okchuchay and Basitchay rivers flowing from the territory of the
Zangezur economic region, liberated from the Armenian occupation, only 45 fish
belonging to the following species were studied by ichthyological methods:
Luciobarbus cyri, Alburnus hohenackeri, A.filippi, Alburnoides (bipunctatus)
eichwaldi. It has been established that the results of contamination of Okchuchay with
waste from the Gafan, Gajaran and Dashtekert mining complexes, and the Basitchay
river with household waste, have a negative impact on the ichthyofauna of these rivers.
The absence of any fish species in the most polluted upper reaches of the Okchuchay
also testifies to the strong impact of waste dumped into the river on the ichthyofauna.
Comparison of the results of research conducted in Okchuchay and Basitchay in 1972-
73 with the results of our research shows that over the past 50 years, serious changes
have occurred in the ichthyofauna of these water bodies. For example, the species
Leuciscus cephalus orientalis, Capoeta sevangi, and Luciobarbus capito that used to
live in these rivers are no longer found. It is assumed that such serious changes in the
ichthyofauna of the studied rivers are associated with the negative impact of
anthropogenic factors.
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Giris

Ermonistan silahli qiivvalorinin isgali altinda olarkon ciddi ekoloji zarar
¢okmis Azorbaycan quru orazilori va su hdvzolorinin ekosistemlari son 30 il
arzindo todqiq edilmomisdir. Bununla slagodar olaraq isgaldan azad olmus
orazilords ¢aylarimizin ixtiofaunasinin  dyronilmasi  vo onun mdovcud
durumunun  giymatlondirilmasi  toXirssalinmaz zoruratdir. Azarbaycanin
Zongilan rayonu orazisindon axan Oxgugay monbayini Zangoazur silsilasinin
Ermonistan orazisindos galan Qapigiq dagindan gotiiriib simal-garbs dogru axib
Azaorbaycan orazisinds 300 m mitloq hindarlikds Mincivan gosabasi
yaxinhginda Araz ¢aymna tokiiliir. Umumi uzunlugu 85 km olan bu ¢aym 43 km-
i Azorbaycan orazisinden kegir, hévzenin sahesi 1175 km’-dir. Caym en
kasiyindo yagimtilarin miqdarindan asili olaraq saniyads 5,9-14,6 m® su axur [3].

Oxgucay Ermonistanin Qafan, Qacaran vo Dastokert dag-modon
sonayesinin tullantilari ilo ekoloji falakat saviyyasinds cirklondirilir. ©dabiyyat
molumatlarina asasan, kimyavi ¢irklonmo cay ekosistemlori ¢tin ¢ox ciddi
tohlika yaradir vo kimyavi c¢irklonmoys uzun middst moruz qaldigda
ekosistemds ilk ndvbada an hassas novlarin yoxa g¢ixmasina sobob olur. Bels ki,
Oton osrdo baliq névlarinin nasli - kasilmasinin  toxminon 30%-i  kimyovi
cirklonma naticasinds bas vermisdir [7].

Cayin yuxart hissasindo axin on sdratlidir. Qum vo basga yiingiil
elementlor su ilo yuyulub asagi hissoys axidildigindan burada qrunt osason
daslardan ibaratdir. Orta hissodo axin nisboaton zoifdir vo burada dib hissoda
muayyan godor ¢oOkilntllor toplanir. Cayin asagi hissosindo axin on zoif
oldugundan burada ¢okuntulorin migdar1 da ¢ox olur [1]. May ayinda hoayata
kecirilmis monitoring zamani1 Oxgugay bol sulu olub, vizual olaraq “bulaniq”
kimi giymatlondirilmisdir. Cayin otrafi maisot tullantilari ilo ¢irklondirilmisdir.
Monitoring zamani havanin temperaturu 18-19°C, suyun temperaturu iss 12-
13°C, pH-17,2-7,9 olmusdur.

Axinin siiratino goro ¢ayr monbayindon monsabino dogru 3 hissays
bolmok olar. On siiratli axin olan yuxari hissa, axin nisbaton zaif olan orta hisss
Vo axin daha zoif olan asagi hissa. Naticalora gora ¢ayin an ¢irklonmis hissasi
olan yuxari axin — B0rinli montagesindon asagi axin olan Cahangirbayli
montagasing dogru canliligin artdigi qeyds alinmigdir. Bu da iti axan ¢aylarin
0z0-o0zunu tamizloma gabiliyystino malik olmalar1 ilo slagodardir. Qeyd edok
ki, bioloji monitoring kompleks sokildo hoyata kecirildi vo geyds alinan
onurgasiz orqanizmlarin aksariyyatinin mezosaprob va polisaprob zonalara xas
olan heyvanlar oldugu miioyyanlosdirilmisdi.

Basitcay da Arazin sol qolu olub, monbayini Ermanistan orazisindon
gotiiriir. Cayin imumi uzunlugu 44 km-dir, bunun 17 km-i Azasrbaycan
orazisinden axir. Cayin su toplayict hdvzoesi 354 km*-dir. Caym en kosiyinds
yagintilarin miqdarindan asili  olaraq 0,65-4,05 m* su axir. Basitcay
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Ermonistanin dag kondlorinds donuz fermalarinin tullantilar ils girklondirilir ki,
bu da malum oldugu kimi [13] ¢ay ekosistemlarina guclii negativ tasir gostarir.

Umumi gebul olunmus tasnifata géro Oxgucay orta, Basitcay iso Kicik cay
kimi saciyyalonir [3]. Apardigimiz todgiqgatlara godor bu iki ¢ayimn ixtiofaunasi
comi bir dofo — 50 il ovval 1972-1973-cu illords Oyronilmisdir. O zaman
Oxgucayda 2 ndve (Araz xramulyas1 vo zardapar) aid olan 59 odod, Basitcayda
IS0 5 n6va (Qafgaz enlibasi, Araz xramulyasi, Kiir sirbiti, Qafqaz glimiiscasi,
Sarq qijoveusu) aid olan 292 odad baliq geyd edilmisdi [12]. Bununla slagadar
olaraq tadqgigatimizin moQsadi Azarbaycan orazilori isgaldan azad edildikdon
sonra Oxcugayda Vo Bositgayda ixtiofaunanin miiasir vaziyyatinin
Oyranilmasindan ibarot olmusdur. Aparilmis tadqigatin naticalori haqqinda ilk
molumat qisa tezis formasinda verilmisdir [4].

Material vo metodlar
Materiallarin toplanmas1 Azarbaycan Respublikasi Ekologiya vo Tobii
Sarvatlor Nazirliyinin toskilat¢iligr ilo yerina yetirilmisdir. 2022-ci ilin bitun
fasillorinds Oxgugayin (sokil 1) Agkond 1 (39°1121"N 46°27'15" E), Sayfh
(39°08'02" N 46°31'22" E), Burinli (39°10'22.0"N 46°30'41.4"E), Taglh
(39°06'42.6"N 46°37'04.8"E) vo Cahangirbayli (39°02'42.9"N 46°44'09.3"E)
kondlori yaxinhiginda vo payiz faslinds Basitcayin (sokil 2) Rozdars
(39°04'05.8"N  46°33'43.7"E), Ordokli (39°2'18.33"N 46°38'38.70"E) Vo
Baharlt  (39°1'15.80"N  46°4025.70"E) kondlori yaxihiginda yerlosmis
hissalorindon gozlorinin Olgusii 6x6 mm olan surutms tordan veo domcadan
istifado etmoklo ovlanmis 4 novo (Kiir sirbiti, Qafqaz giimiiscoasi, Kir
giimiiscosi, Sorq qijoveusu) aid iimumilikdo 45 baliq imumi gobul olunmusg

ixtioloji Gsullarla tadqiq edilmisdir [10; 14; 15; 16].

Sakil 1. Oxgucay (may 2022-ci il)
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Baliglarin név moansubiyyati mivafiq toyinedicilora asasan muoayyan
edilmigdir. ©ldo olunmus baliglar 75%-li spirtds fikss edilmis vo metodikaya
uygun etiketlondirilorok kameral islonmasi ¢un laboratoriyaya gotirilmisdir.
Materiallar toplanan arazilorin GPS koordinatlar1 gétiiriilmiisdiir [5; 8; 9].

Sakil 2. Basitcay (okytabr 2022-ci il)

Materiallar Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi Zoologiya
Institutunun Hidrobiologiya laboratoriyasinda todqiq edilmisdir.

Baliglarin  har birinin cinsiyyati, pulcuglarda olan illik halgalarin
mikroskop altinda sayilmasi iisulu ilo yas1, homginin badaninin tam va standart
(basin ucundan pulcuq Ortiiyliniin sonuna godar) uzunlugu, tam vo igalatsiz
kitlosi mloyyan edilmisdir. Baliglarin Fultona gore dolgunluq omsali (badonin
tam Kkdtlasinin onun standart uzunlugunun kubuna olan nisbatinin faizlo ifadasi)
vo Klarka goro dolgunluq amsali (badonin igalatsiz kiitlosinin onun standart
uzunlugunun kubuna olan nisbatinin faizlo ifadasi) mioyyan edilmisdir.
Alinmis ragomlordon orta arfmetrik gostorici, orta gostoricidon kvadratik
konarlanma va alinmis orta arfmetrik gostaricinin sohvi hesablanmisdir [11].

Naticalor va onlarin miizakirasi

Oxgucayda vo Basitcayda 1972-1973-cii illordo Mammoadova va Nasirov
torafindon [12], 2022-ci ilds iso torofimizdon 4 nov baliq geydo alinmisdir.
Asagida bu baliglarm har biri hagqinda moalumat verilir.

Qafqaz enlibas1 — Leuciscus cephalus orientalis (Nordmann, 1840) 1972-
1973-cii illords Basitcayda qeyd olunmusdur. ©ldo olunmus fordlorin yasi 2-3
il, badon uzunlugu 5.5-10.8 (orta hesabla 11.1) sm, kiitlosi 7.1-86.1 (46.6) q,
dolgunlugu Fultona gbro 1.4-2.3 (1.8), Klarka gors 1.2-1.7 (1.4) olmusdur.
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Araz xramulyas1 — Capoeta sevangi (Filippi, 1865) 1972-1973-cii illordo
hom Oxg¢ugayda, hom do Bositgayda tapilmisdir. ©ldo olunmus fordlorin yasi 1-
3 il, badon uzunlugu 3.4-27.0 (orta hesabla 15.2) sm, kiitlosi 1.3-318.2 (159.7)
g, dolgunlugu Fultona gore 1.2-2.3 (1.7), Klarka goros 0.9-2.1 (1.5) olmusdur.

Zardapar — Luciobarbus capito (Glldenstadt, 1773) 1972-1973-cii illordo
Oxcugayda geydo alinmigdir. ©ldo olunmus fordlorin badon uzunlugu 9.0-27.0
(orta hesabla 18.0) sm, kiitlosi 11.4-223.5 (116.9) q, dolgunlugu Fultona goro
1.0-1.9 (1.4) olmusdur.

Kiir sirbiti — Luciobarbus cyri (Filippi, 1865) (sokil 3) Basitgayda hom
1972-1973-cii, hom do 2022-ci illords, Oxgucayda iso yalniz 2022-ci ildo geydo
alimmigdir. 1970-ci illordo Bosit¢cayda ovlanmis baliglarin badon uzunlugu 6.0-
16.0 (orta hesabla 11.0) sm, kiitlosi 3.6-59.0 (32.1) q, dolgunlugu Fultona gora
1.1-2.4 (1.7), Klarka goro 0.9-1.6 (1.2) olmusdur. Bizim apardigimiz todqiqat
zamani Oxcugaydan aldo olunmus baliglarin badonlorinin iimumi uzunlugu 5.0-
6.8 (5.9) sm, standart uzunlugu 3.1-7.4 (5.5) sm, dolgunluq omsallar1 Fultona
goro 1.2-2.1 (1.8), Klarka goro 0.9-1.8 (1.5) olmusdur. Basitcayda iso aldo
olunmus baliglarin badonlorinin imumi uzunlugu 5.0-6.2 (5.6) sm, standart
uzunlugu 3.4-7.5 (6.4) sm, dolgunluq omsallar1 Fultona goro 1.3-2.1 (1.8),
Klarka gors 0.9-1.8 (1.5) olmusdur.

Sakil 3. Kiir sirbitinin timumi gériiniisii

Qafqaz glimiigcasi — Alburnus hohenackeri (Kessler, 1877) 1972-1973-cl
illordo Bositgayda, 2022-ci ildo Oxgucayda tapilmisdir. 1970-ci illordo
Bositgaydan ovlanmis baliglarin yasi 1-3 il, badon uzunlugu 5.5-12.8 (orta
hesabla 8.9) sm, kiitlosi 7.1-37.6 (19.6) q, dolgunlugu Fultona goro 1.3-1.9
(1.6), Klarka gora 1.0-1.7 (1.3) olmusdur. Torofimizdon Oxg¢ucaydan oldo
edilmis baliglarin badanlarinin imumi uzunlugu 3.8-5.5 (orta hesabla 4.9) sm,
kiitlosi 1,9-2.9 (2.4) q, dolgunluq amsallar1 Fultona gora 1.9-2.9 (2.4), Klarka
g6r0 0.9-1.4 (1.2) olmusdur.

Kiir giimiiscasi — A.filippi (Kessler, 1877) (sokil 4) 1972-1973-cii illorda
Oxcucayda vo Boasitcayda qeyd edilmomisdir. Torofimizdon 2022-ci ildo
Oxcucayda qeyd edilmisdir. Bizim todqiqatlar zaman1 Ox¢ugaydan alds edilmis
baliglarin badonlorinin imumi uzunlugu 8.0-11.2 (9.5) sm, standart uzunlugu
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6.4-9.3 (7.8) sm, dolgunluq omsallar1 Fultona goro 1.24-1.91 (1.53), Klarka
gora 1.12-1.58 (1.32) olmusdur.

Sakil 4. Kiir giimiigcasinin timumi goriintisti

Sorq qijovgusu — Alburnoides (bipunctatus) eichwaldi (Filippi, 1863)
(sokil 5) 1972-1973-cli illordo Baositcayda, 2022-ci ildo Oxgucayda vo
Bosit¢ayda geydo alimmisdir. 1970-ci illordo ovlanmis baliglarin yas1 1-3 il,
badon uzunlugu 3.0-10.3 (orta hesabla 6.6) sm, kiitlosi 0.8-21.4 (11.1) q,
dolgunlugu Fultona goro 1.5-3.1 (2.3), Klarka goro 1.4-2.4 (1.9) olmusdur.
Bizim tadqiqatlar naticasinds Oxgugaydan alde edilmis baliglarin badonlorinin
imumi uzunlugu 4.2-7.5 (5.6) sm, standart uzunlugu 3.5-6.5 (4.6) sm,
dolgunluq omsallar1 Fultona goro 1.8-2.1 (1.9), Klarka goro 1.6-1.9 (1.8);
Bosit¢aydan ovlanmis baliglarin badanlorinin @imumi uzunlugu 3.7-16.9 (9.8)
sm, standart uzunlugu 3.1-7.9 (5.4) sm, dolgunluq amsallar1 Fultona gors 1.9-
2.13 (2.1), Klarka gors 1.7-2.1 (1.8) olmusdur.

Sakil 5. Sorq qijoveusunun timumi goriintisti

Oxgucayda vo Bositcayda 1971-1972-ci illordo [12] aparilmis
todgigatlarla 2022-ci ildo torofimizdon yerino yetirilmis todgiqatlarin
naticalarinin mugayisasi cadval 1-da verilmisdir.

Coadvaldos togdim edilon malumatlardan gorinar ki, agar kegan asrin 70-ci
illorinds Oxgugay vo Bositcay caylarinda aparilmis todqiqatlar zamani 351 adad
baliq oaldo olunmusdursa, 2022-ci ilds torafimizdon Umumilikds 45 odad baliq
toplanilmigdir. Slbatds, bu har seydon avval onunla izah edilo bilor ki, 70-ci
illords tadgigat ti¢iin daha ¢ox vaxt ayrilmigdir. Lakin bununla yanasi todqiq
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olunmus baliglarin nov torkibinds do xeyli forq agkara ¢ixarilmigdir. Belo ki, 0
zaman Oxcucayda vo Boasitcayda 6 nov (Qafgaz enlibasi, Araz xramulyasi,
Zordopar, Kiir sirbiti, Qafqaz giimiiscasi Vo Sorq qijovegusu) baliq tizorinds
todqiqat aparilmisdirsa, adi ¢okilon ndvlordon yalniz tigiine (Kiir sirbiti, Qafqaz
glimiiscasi, Sorq qijovgusu) rast golinmisdir. Eyni zamanda 4 odod Kir
giimiiscosi do todqiq edilmisdir. 70-ci illorin todqgigatlarina hasr olunmus
mogalods bu baliq hagqinda malumat verilmir. Iki todgigat arasinda kegon 50 il
arzindo ixtiofaunada belo shomiyyatli doyisikliklorin bas vermoasi bu su
hdvzolarinin ekoloji vaziyyatindoki dayisikliklori oks etdirir.

Todqiq olunan baliglarin 6lgiilorinde do mioyyan forglorin  oldugu
mioayyan edilmisdir. Lakin bu farglorin statistik tohlili onlarin ohomiyyatli
doracodo olmadigini gostorir. Qeyd etmok lazimdir ki, gaylarin miixtolif
hissalarinin baliq torkibi eyni deyildir. Yay foslindo Oxcugayda ixtiofauna tizra
monitoring tiglin segilmis Tagli kondi yaxinligindaki miisahido ndqtasinds Sarq
qujoveusu, Qafqaz giimiiscasi qeyd edilmigdir. Lakin payiz tadqiqatlar1 zamani
Oxgugayin hidrofaunasinin vizual doyarlondirilmasi zamani yayda geyds alinan
bir gox organizmlars — xtisusilo baliglara rast galinmomasi diggoti calb etdi. Bu
monitoring zamani Oxg¢ucaydaki 3 stasionar noqtonin heg birinds praktik olaraq
baliglara rast golinmadi. Iki monitoring arasinda ke¢on miiddot orzinds olan bu
doyisikliklor ¢ayda hansisa bir zoharlonms prosesinin bas verdiyini ehtimal
etmays imkan verir. Caya yaxin orazids yasayan va 0 bolgads calisan insanlarla
aparilan s6hbatlor zamani ¢ayda dofalorls kiitlovi baliq 6liimii vo otrafda kaskin
goxunun amala galmasina sabab olan proseslorin bas verdiyi qeyd edilmigdir.
Bundan basqa todqiqatin aparildigi miixtalif dévlords ixtiofaunada doyisikliklor
miisahido olunur. Belo ki, 50 il avval burada yasayan Qafqaz enlibasi, Araz
xramulyas1 vo zordopor torofimizdon miisahido olunmamisdir. Ixtiofaunada
geydo aldigimiz bu doyisikliyi do antropogen amillorin tasiri ilo izah etmok olar.

Ekoloji yiikiin artmasi tolerant ndvlarin tGstinlik toskil etmasi noticasinda
mixtalifliyinin azalmasi ilo alagelondirilir, lakin stress (girklonmo) soaviyyasinin
artmas1 miixtolifiliyi artira vo azalda bilor [6]. Tobii su hdvzalori, eloco do
caylar 6z-6zUnu konar mudaxila olmadan tomizloma gabiliyyatine malikdir. Bu
xUsusiyyat orda yasayan canlilarin hesabina bas verir. Oz-6ziinii tomizlomo vo
ya bioloji tomizlonma hadisasi ¢ox murakkab fiziki-kimyavi proseslor
kompleksindon ibaratdir ki, noticods suda asili halda olan qatisiglarin ¢okmasi
vo onda holl olmus maddslorin Kimyoavi cahotdon doyisilmasi proseslori
(oksidlosmasi va s.) bas verir [2]. Aydin masaladir ki, 6z-6zind tomizlomanin
bas vermosi 0U¢Un su hovzasinin  ¢irklonmo doracasi miayyan hoddi
kecmomoalidir. Clnki, cirklonma cox gicli olarsa, 6z-6zind tomizlomanin
getmasinds asas rol oynayan organizmlar do mahv ola bilar.
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Yekun

2022-ci ildo Zongozur igtisadi rayonunun ermoni isgalindan azad edilmis
orazisindo Oxcgucgay vo Bositcayda Kiir sirbiti (Luciobarbus cyri), Qafgaz
giimiiscasi (Alburnus hohenackeri), Kir giimiiscasi (A.filippi), Serq qijoveusu
(Alburnoides (bipunctatus)eichwaldi) novlorina aid olan Gmumilikds 45 adod
baliq ixtioloji lisullarla todqiq olunmusdur. Miioyyon edilmisdir ki, Oxgucayin
Qafan, Qacaran vo Dastokert dag-modon Sonayesi tullantilari, Basitgayin iso
moisat tullantilart ilo ¢irklondirilmasi bu ¢aylarin ixtiofaunasina 6z monfi
tosirini gostormisdir. Caya atilan tullantilarin ixtiofaunaya olan giiclii tasirini
Oxgugayin an ¢oXx Girklonon yuxar1 axininda baliqlara praktiki olaraq tosadif
edilmomoasi do tasdiq edir. 1972-73-cu illordo Oxgucay vo Basitgayda aparilmis
todgiqatlarin naticalori ilo torofimizdon aparilan tadqiqat islorinin naticalarinin
muqayisasi gostorir ki, kegon 50 il orzindo antropogen amillorin tosiri
naticasinds bu su hdvzolorinin ixtiofaunasinda ciddi doyisikliklor bas vermis,
ovvallar burada yasayan Qafgaz enlibasi (Leuciscus cephalus orientalis), Araz
xramulyas1 (Capoeta sevangi) vo zordopor (Luciobarbus capito) kimi baliq
névlorinin yoxa ¢ixmasina sabab olmusdur.
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BJMSIHUE TEQJIOTI O-TEOMOP®OJIOTMYECKHUX YCJIOBUM
HW/KXHEI'O TEYEHUA KYPbBI HA I'PAJOCTPOUTEJIBHYIO
JAEATEJIBHOCTbD

Knioueevle cnoea: sx302enuvie 2e0nocuvecKue NpoYeccyl, HUdiCHee medeHue,
2eo02utecKue npUpoOHbvle AGIEHUSL, 2e01020- 260MOPPON0UYECKUe YCI08Us

Jliist otieHKH JFOOO0M TEPPUTOPUH C TOYKU 3PEHUS TPaJIOCTPOUTENHCTBA CIICTyeT
IIPOBECTU AHAIU3 €€ IMPUPOIHBIX YCIOBUM M PpECypcoB, H3YUUTb WHKEHEPHO-
reoJIOTHYEeCKHEe W TeoMOPQOIOTHYECKAE OCOOCHHOCTH TEPPUTOPHH, OCOOCHHOCTH
pa3MElICHNs] HACEJICHUS, a TaKXKE JaTh XapaKTEPUCTHKY HWMEIOIUXCA PECYpPCHBIX
TEpPUTOPUI JUTSt pa3MelIeHus MEPCIEKTUBHBIX TOpO/IOB, KpYIHBIX
CEITECKOXO3SIMCTBEHHBIX M PEKPEAMOHHBIX O0BEKTOB. B TpencTaBieHHON CTaThe naHa
OLIEHKA Te0JIOTO-TEOMOP(HOJIOrMIECKUX YCIOBHI TOPOIOB, PACIOIOKEHHBIX B HIDKHEM
Tedernn Kypebl, Takke ObUTH MPOAHATM3UPOBAHBI T€0JIOT0-T€OMOP(OIOTUYECKHIE YCIOBUS
TEPPUTOPHUU B TPAIOCTPOUTEIHCTBE.

E.V.Nagiyev

KURUN ASAGI AXARININ GEOLOJi VO GEOMORFOLOJi
SORAITININ SOHORSALMA FOALIYYOTINO TOSIRI

Acar sozlar: ekzogen geoloji proseslar, asagi axin, geoloji tabiat hadisalari, geoloji
Va geomorfoloji sarait

Hor hanst bir srazinin soharsalma baximindan giymatlondirilmasi Uglin tobii soraiti
Vo ehtiyatlarinin  tohlili aparilmali, orazinin mihandis-geoloji vo geomorfoloji
xususiyystlori todqgiq edilmoli, shalinin yerlogsmasi xususiyyatlori, habelo perspektivli
sohoarlorin, iri kond tosarriifatt vo rekreasiya obyektlorinin yerlosdirilmasi t¢lin mévcud
olan resurs sahalarinin saciyyssi verilmali vo giymotlondirilmasi aparilmalidir. Toqdim
olunan mogalods Kiiriin agsagr axarinda yerloson sahorlorin geoloji-geomorfoloji soraitinin
giymatlondirilmasi verilmis, homg¢inin sahorsalmada asrazinin geoloji-geomorfoloji soraiti
tohlil edilmisdir.
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E.V.Nagiyev

THE INFLUENCE OF GEOLOGICAL AND GEOMORPHOLOGICAL
CONDITIONS OF THE LOCATED IN THE LOWER OF THE KURA RIVER ON
URBAN PLANNING

Keywords: exogenous geological process, downstream, geological natural
phenomena, geological and geomorphological conditions

To assess any territory from the point of view of urban planning, it is necessary to
analyze its natural conditions and resources, study the engineering-geological and
geomorphological features of the territory, the features of the distribution of the population,
and also characterize the available resource territories for accommodating promising cities,
large agricultural and recreational facilities. In the presented article, an assessment of the
geological and geomorphological conditions of cities located in the lower reaches of the
Kura River was given, and the geological and geomorphological conditions of the territory
in urban planning were also analyzed.

I'eonormueckuit QakTop SBISETCS ONHUM M3 TPUPOIHBIX (HAKTOPOB,
ONPENICNIAIOIIUX ~ COCTOSHUE  JKM3HU. OKOJOTMYECKas OLIEHKa COCTOSIHUS
re0JIOTMYECKOM CpeJibl SIBIISIETCS] OJJTHAM U3 TJIaBHBIX BOIPOCOB, KOTOpas elle He /10
KOHITa pa3paboraHa. ['‘eomornueckue (GakTOppl BIUAIOT HA PATUIHYIO
NPUPOJHYIO CPEIy, COCTOSIHUE YeIOBEKa, OOBEKTHI MPHUPOAHOTO U TEXHOTEHHOT'O
XapakTepa v IpafoCTPOUTENLCTBO.

Ha Tteppuropum AsepOaiipkaHa I[IMPOKO  pasBUTBl  IK30TCHHBIC
reoJIoru4ecKre mpoueccsl. B roposax pacrnosiokeHHbIX B HIKHEM TeueHun Kypbl
MPOSIBIIAIOTCS MHTEHCUBHAS 3pO3Hs, OOBANbI, MABOJIKH, OINOJI3HH, NEpeMEIICHNE
JOJIMHHBIX J0JI0BBIX, II€CKOB, 3a00JIauMBaHUE, 3aCOJICHHWE II0YB, 3aCOJIECHMHE,
NOATOIUIEHUE  3eMeNb. | paloCTPOMTENBCTBO  SIBISIETCS  OYEHb  CHJIBHBIM
HKOJIOTHYECKUM (DAKTOPOM U COMPOBOXKIAETCSI M3MEHEHHEM JlaHAmadTa, o4B U
BOJHBIX PECYpCOB, MacCOBBIM OOpa30BaHHEM OTXOJOB, IIOCTYHAIOUIUX B
atMocepy uepe3 BOJIHBIE U IOBEPXHOCTHbIE cUcCTeMbl. CabbIMU CTOpPOHAMU
TOPOJICKUX CHCTEM B TPaZOCTPOUTENHCTBE SBISIOTCS MHUIpALUs U KOHICHTpALUs
HACEJICHUs,, HU3KOe KayecTBO 00pa3a >KU3HH, MOTeps IUIOJOPOJHBIX 3EMElb,
YHUYTO)KEHHE OTXOMOB. [ 'pagocTpoMTEeNbCTBO-3TO  OOBEKTHBHBIA — Ipoliecc,
OOyCJIOBJICHHBIN  MOTPEOHOCTSIMA  OOIIECTBA, MPOU3BOJACTBA, CTPYKTYPOM
obmectBa. OHAKO 3a MOCIETHNE JECATUICTHSI POCT TOPOICKOTO HAceNeHHs ObLT
HAaCTOJIBKO CHJIbHBIM, YTO OKPYXKAIOIlas cpelja HEKOTOPBIX I'OpOJI0B MUpPA HE B
COCTOSIHMHU YJIOBJIETBOPUTH MHOTHE OMOJOTMUECKHUE M COLHAIbHBIC MOTPEOHOCTH
COBPEMEHHOI0 4eJoBeKa. bonblime roposna M3MEHSIOT MOYTH BCE KOMIIOHEHTBI
NPUPOJHON cpefbl aTMocepy, PAaCTUTEIBHOCTh, pebed, TUAPOTrpadUUECcKyIO
CeTb, I'PYHTOBBIE BOJbI, MOYBBI M Ja)K€ KIMMAaT. YCIOBHUS BOJHBIX OOBEKTOB
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TOpPOJIOB, PACHOJIOKEHHBIX B HIKeM TeueHur Kypsl, Takke HeOmarompustHel. K
AK30/IMHAMUYECKUM TpOLIEcCcaM, MPEICTABISIIOIIUM TeoOMOP(OIOTHIECKUil pUcK 1
OMACHOCTh Ha WCCIENYeMON TEPPUTOPHM, OTHOCATCS HABOJHEHHWE, MaBOJKH,
OOKOBasi 3po3Ms PEK, OBpa)KHAsl dPO3Usi, MMOBEPXHOCTHBIM CMBIB, 3aCOJIEHHE U
3abonmaunBanue, OeperoBele alOpasuBHble mpomecchl[1]. Pa3Buteie 31€CH
KOHCTPYKTHUBHBIE pesibe)o0o0pazyroliue MpoLecchl SK30reHHOTO MPOUCXOXKACHHS,
Takhue KaK aJUIFOBUAIbHBIM, AJUTFOBUAIBHO-TIPOIIOBUAIIBHBIN, AJUTFOBUAIILHO-
JICNIbTOBBIM,  aJUTIOBUAJILHO-O3€PHBIA, HE  MPOTEKAIOUUN  JIETIOBUAIbHBIN,
AKKyMYJISITUBHOTO TIPOMCXOXKJICHUS, CO3MaTd OTHOCUTEIBHO OJIarOmpUsITHBIC
sKoJIoro-reomopdonornueckue ycrnonus. [1aBoky u HaBOAHEHUS POUCXOAAIINE
B HIDKHEM Te4eHUHU peku Kyphl BIMSIIOT HA F€0JOrMYECKOe CTPOEHUE MECTHOCTH.
DKOJIOrO-Te0I0rn4ecKasi OIEHKa TEPPUTOPUM W MOHHUTOPHHI T'€OJIOTHYECKON
Cpenbl HEBO3MOXKHBI 0€3 aHa3a TEXHOTCHHBIX BO3JCHCTBUMN, WX TUMHM3AIUH U
knaccudukanuu. [Ipu cTpouTenbcTBe TOPOAOB HEOOXOAUM TPABUIBHBINA BHIOOD
paifoHa, TOYHAas OLEHKA TE€OJIOTUYECKHX CTPOEHHM, TCOTEKTOHMYECKHX U
reoIMHAMUYECKUX OCOOEHHOCTEH TI'€OJIOTHYECKUX YCIOBHM M CBOEBPEMEHHOE
NpEeIOTBpAIllCHHE BO3MOXHBIX MpolieM. B rpamoctpoutenscTBe, 0COOEHHO B
CTpOUTENBbHOW cdepe, OO0 CHUX TOp BCTpPEUaeTcs HAIWUYMe 3IaHui, TIe
TeOJIOTHUYECKUE WCCICAOBAaHUS HE TPOBOMAATCS JODKHBIM — obpazom. [lpu
3eMJIETPSICCHUH, OMOJBHAX M JAPYTUX MPHUPOJHO-TEOJIOTHUECKUX —SIBICHUSIX
HaOJI01aeTCs pa3pyILEHHUs TIOMOB [6)].

I'opoma MumnrsiueBup, Emax, [llupsan, Hedtuama, 3apmnab, CanbsH u
Cabupaban pacnoioXeHbl B HIDKHEM TeueHHH peku Kypbl, TIe OCHOBHBIM
(hakTOpOM, BIMSIOIIUM Ha (GOPMUPOBAHUE OOIIMX YepT JaHamadra, SBISIETCS €ro
MoJIoKeHue B o01eM MOphOCTpyKTypHOM IutaHe KaBKa3CKol TOPHOM CHCTEMBI,
KOTOpasi C TPeX CTOPOH OKPYXEeHa BHICOKUMU FOpaMy U Ha BOCTOKE UMEET BBIXO]I
k Kacrmiickomy mopro [4]. Dta ocobeHHOCTH HMMeeT OOJbLIOE 3HAUYECHHE B
dhopmupoBannu Janamadra KypuHckoil MeXTopHOM BlIaAWHbL. B F0r0-BOCTOYHOM
[upBane  cdopmupoBaKCh  TpsA3EBbIE  BYNKaHBI, HeOoJiblIMe  OalKy,
CUHKJIMHAIbHBIC BIAIUHBI, TPEBHHUE MPUOpPEKHBbIE IUIOTUHBI U MOJIOJAs JENbTa
Kyps1. Ocagounbie mopo/isl Kak ajUTIOBHALHO-TIPOTIOBHATBHBIC, ICTIOBUATBHbIC
B HIDKHEM TeueHuH Kypbl, ajuTioBHalIbHbIE B IIEHTPAIBHON YacTH, aJLTIOBUAIbHO-
O3E€pHBIE HA BOCTOKE WIrPAIOT BAXHYIO pOJb B (OPMHUPOBAHHU PA3THIHBIX
CTPYKTYPHBIX e€AWHUIl JaHAmadTa. YTOMSHYTBIH JIMTOJOTMYECKHH COCTaB
CO3JJaE€T pa3JIMuHble, YacTO B3aMMO3aMEHSAEMbIE, W3MEHSIONINECS CII0XKHBIE
manmmadTel. B ropojax ¢ TakuM penbeoM, JOMOIHUTENBHO OCIO0KHEHHBIM
PEUYHBIMU KOHYCAaMH, TTTyOWHA 3aJleraHusi TPYHTOBBIX BOJI cocTaBisier 6onee 10-15
M, U HUX POJIb B HAKOIUICHMH OHOMAacchl pe3ko CHipkaercs. ['mapoMopdusm B
maHamadTe YCUIUBACTCS MPU PACIIONIOKEHUN TPYHTOBBIX BOJ] Y TIOBEPXHOCTH BO
BIIQJIMHE KOHYCOB, TJI€ CKarumBaeTcsi Oosbiiie Maccol [4]. B otnuune ot apyrux
palioHOB TEPPUTOPHU PACIIONIOKEHHBIE B HIbkHeM TeueHnH Kypswl, KypuHckas
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MEXKTOpHAs BHAJUHA  XapakTepu3yeTcs KaK  aKKyMyJSTHBHAas  00JIacTh
pecryonmuku. JlaHHas 0COOEHHOCTH MPOSIBISIET ce0s1 B OaKax M CKIIOHAX, a TaKKe
B 1 depeHnmanyu JanamapToB.

Ha teppuropun ropomoB HuxkHero teueHusi Kypwl HuxnexkypuHckas
Mera3oHa oT/ieNieHa oT Oacceitna cpenneit Kypsl 3anaano-Kacnuiickum pazinoMoM.
B ero nmpeaenmax  MOIIHOCTh  ME3030MCKO-KaWHO30MCKMX  OTJIOKEHUH
YBEITMUUBACTCS B HarpaBlieHHH KacrmuiicKoro Mopsi M JIOCTUTAeT B MPHOPEKHOM
30H¢ 16-20 KM, MOJIOBUHA M3 KOTOPBIX MPUXOIUTCS Ha JOJIIO IJIMOLICH-
YEeTBEPTUUHBIX  OTIOkeHWd. C  yBeIMYCHHWEM TIYyOWMHBI TEKTOHHYECKas
HalpsOKEHHOCTh  BO3pAcTaeT, W AHTUKIMHAIBHBIE TIOJOCHI  OCIIOKHSIOTCS
BBITSIHYTBIMU B30pocaMu. B CBsi3u ¢ yBelnMYeHHEM CKJIaquaToOCTH B Ipeaenax
MerazoHbl BblieneHbl Myranckas u IllupBaHckas ckiaguaTble 30HBI, KOTOpBIE
otaeneHsl npyr ot apyra [Tupcaarcko-CansHcko-HedryanuHckol 30HO# mpaBoro
paznoma [4]. I[llupBaHCKas 30Ha OXBaThIBAET CEBEPO-BOCTOYHYIO YaCTh
HuwxHekyprHCKON  Mera3oHbl U XapaKTEPU3YeTCs PEe3KO  BBIPAKEHHBIMU
AQHTUKJIMHAIIMU. OTH AHTUKJIMHAINA CTPYNIHUPOBAHBl B TPU AHTUKIMHAIbHBIE
TPSAABI, pa3feieHHbIE I[IMPOKUMH W CIA0OHAKIOHHBIMHA  CUHKIMHAIISIMHU.
Hedruanunackas aHTUKIMHAL paciioiokeHa B 10xxHoW yactu Hrwkue-KypuHckoi
BINAJAMHBI M OTHeneHa oT 30Hb Kamamennuu-MymoBaar-bannoBanckoro
noausatua FOxHo-I1IupBaHCKOM CHUHKIMHANIBIO U cocTouT M3 KypoBaarckow,
Hedruanunckoii, ["apabarnmunckoii, baGa3zananckoil 1 XbUDTMHCKOM aHTUKIMHAT
[4]. Amuna 30861 qocturaer 100 km. B HedruanmuHckoli aHTUKIMHAIM, HA FOTO-
BOCTOKE, K 3TOH 30HE IPUMBIKAeT cTpykTypa KbI3puiarau. Bee ckiaaku 3T0i 30HbI
COCTOSAT M3 KPYIMHBIX OpaXxUHTUKIHMHAIHNA (JTHOH 15-20 kM, mmpuHOo# 8-10 kM) 1
KyJIHCOo00pa3HO COEMUHAIOTCA ApYr ¢ ApyroM. HedruanmHckas aHTUKIMHAIBHAS
30Ha OCJIOKHEHA OOJBIINM TIYOMHHBIM KOHTpGhAMIoOM. DTOT pas3iioM paspyliaer
BCE TIPHUIIOJHATHIC OOKOBBIC YYaCTKH, M CIIOCOOCTBYET OOpa30BaHUIO Ha
[IOBEPXHOCTH  TIPA3EBbIX  BYJKaHOB. MyraHckass 30Ha, OXBaTbIBAIOILIAS
BepxuemmpBanckyto u  Myrano-CapsiHCKyI0O HU3THMOBI, COOTBETCTBYET OTO-
3amagHoMy cermeHTy HmkHe-KypuHCKOW BHaaMHbl W TpEACTaBiIeHa Ha
IIOBEPXHOCTU  IIJIEHCTOLIEH-TOJIOLEHOBBIMU  OTJIOKeHUsMU.  FOro-3amagnas
rpaHuIia paiioHa oOpazoBaHa 3amagHo-KacmuiickuMm pas3jioMOM, a Ha CEBEpO-
BOCTOKE TpPaHMYMUT C Ioro-3anajHbiMu BbicTynamu Kamamenmunckod, Kuuunk-
Xapamu wu KypoBmarcko-Hedruanuuckoit aHTtukimHanedi. bonbinas dvacTh
BepxnemmpBanckoro n3ruda pacroioykeHa BOIM3M 30HbI oaaaTus Kanameniva-
Kuunk Xapamu, a Myradacko-CalbsHCKANA W3THO  PaACTONOXKEH MEXIy
KypoBnarcko-HedTuanuuckold — aHTHKIMHAIBHOM  30HOW W MyraHckoit
MOHOKJIMHAIBI0. Myrano-CallbssHCKUH W3ru0 HEMHOTO aCUMMETPUYCH M MMEET
OTHOCUTEIBHO KpYTO€ CEeBEpPO-BOCTOUHBI M ciaboHakIoHHbIA (3-5°) roro-
3amajHbIi BBICTYI [4].
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Tepputopuss TOpoJOB HIKHETOo TeueHus Kypbl —XapakTepusyercs
CIIO)KHBIMH ~ WH)KEHEPHO-TEOJIOTHUECKHUMU  YCIIOBUSIMH,  ONpEAEIsieMbIMU
OCOOEHHOCTSIMH ~ T'€0JIOTO-TeOMOP(OIOTHUECKUX  YCIIOBUM,  pa3HOooOpazuem
JIUTOJIOTUYECKOTO COCTaBa TOPHBIX MOPOJ], TEKTOHUYECKOTO CTPOEHHS, aKTUBHOM
HEOTEKTOHWYHOCTBIO U CEMCMHYHOCTBIO  BHIOIEHHBIX U OK30M€HHBIX
TeOJIOTMYECKHX TporieccoB u mposiBieHuid. Tepputopust Huwxaeir Kypsl, ocooeHHO
ee IIeHTpaJibHasl YacTh, MPEICTABISACT COO0H HMACAIBHYIO PAaBHUHY C HAKJIOHHBIM
muToM B HanpasiieHuu Maroro KaBkaza u Tanbimickux rop Ha tore u bonbinoro
KaBkaza Ha ceBepe. Hambonee xapakTepHble SK30T'€HHbBIE TI'€OJIOTHUECKUE
MPOLIECChl MAaBOJAKH, OIOJI3HM, OOpa3oBaHHE OBpPAroB, O€AJICHIbI, TIIMHUCTHIC
KapCThbl, peUHbIe 3PO3UH, 3a001aYMBaHUE, 3aCOJICHUE, OCEIaHHe TOPHBIX IMOPOL,
J0JIOBBIE TMPOSIBIICHHS U TPSA3EBbIE BYJIKAHBI OCIOXKHSIOT CTPOMTENBCTBO U
XO3SMCTBEHHYIO [JEATEIbHOCTL B peruoHe. Bce 3Tv  mpoueccsl  TECHO
B3aMMOCBSI3aHbI C KIIUMAaTOM, reoMopdosiorueii 1 TeKToHuKon peruona [4]. Tlpu
IpaloCTPOUTEIILCTBE, CTPOUTEIBCTBE MOJ3EMHOU UH(PACTPYKTYPHI,
CTPOUTEILCTBE MOCTOB, OINPEAEICHUM MaTepHaloB, NPUMEHSAEMBIX MpU
CTPOUTENBCTBE IUIOTHH, JOJDKHBI OBITh HM3YYEHbI M OLICHEHBI I'€0JOTMYecKUe,
XUMUYECKHe, (PU3MKO-MEXaHMUYECKHe, TEXHOJOTH4YecKue M Je(opMaiioHHbIE
XapaKTepUCTHKH JehopMaliiii, BBI3BAHHBIX IPUPOTHBIMH SBJICHUSMH.

Bce 31 npotiecchl TECHO B3aMMOCBSI3aHbI C KJIMMaTOM, TeoMopdosiorueit u
TEKTOHUKOH PETHOHA.

K reonorudeckum ocoOEHHOCTSIM OTHOCSTCS 00pa3oBaHHE TOPHBIX MOPO/I,
cpena X BO3HHMKHOBEHHS, rujporeojiormdeckue ocodenHoctu [3]. Ha ckmonax
ropHoro xpe0Ta, OKpy)Karomero MUHTSUYEBUPCKOE BOJOXPAHWIHILE, MIUPOKO
pa3BUTHl OMNOJ3HU. OTH OMNOJ3HM BO3HHMKAIOT B OCHOBHOM B pE3yjbTaTe
MHOUIbTPAIMU aTMOC(HEpPHBIX OTJIOKEHWH Ha CKIOHAaX BOJOXPAHWIMINA B
JIETIOBUATIBHYIO TOJIILY M KOPEHHBIE TIOPOJIBI, a TAKXKE MIPU Pa3MbIBE 3TUX MOPOJ.
OnomsHM BO3HUKAIOT B OCHOBHOM Ha KpPYTBIX IPaBOOEPEKHBIX CKIIOHAX,
3aJIeralolMX Ha TMOBEPXHOCTHU JIPEBHETO peibeda, COCTOSIIET0 M3 OTIOKEHUH
NeTIOBUAJIBHOTO JHAa AOIIepoHa, COCTOSIIEr0 M3 MacChl INIMHBI M TPaBHSL.
CenumenTtaryss HaOJMIONACTCSI B OCHOBHOM B JICNIOBHAIBHO-TIPOJIIOBUATIBHBIX
MOpOAaX IO MHOTOYUCIICHHBIM OpOCHTENbHBIM KaHanaM. (OTHOCHTENbHOE
ocemanvie 3THX mopoxa kKoneOmercs B mpenenax 0,024—~0,06. K sx3oreHHo-
re0JIOTMYECKUM IIpolleccaM U SIBIEHHSIM B 00JAacTH MCCIIEAOBAaHUN OTHOCSTCS
OTIOJI3HH, OBPArd, pa3MbIBbI OeperoB. ITH MPOLECCHI MPOUCXOAAT B ATUX U JPYTUX
MecTax B pe3yjbTaTe B3auMOAEHCTBUS MPUPOIHBIX (TIPUPOJHO T'EOJIOTHYECKOE
CTpOEHHE, IUTOJIOTMUECKUN COCTaB TOPHBIX IMOPOJI, YKIOH, (PU3NKO-MEXaHUYECKUE
CBOMCTBa TOpPHBIX TOpPOX M JAp.) M  TEXHOTeHHbIX  (IIPUOCTAHOBKA
TUAPOTEXHUYECKUX COOpPY)KEHHH M J1p.) (akTopoB. B HIKHEM TedeHMH DPEKH
Kypbi, Ha OompmmHCTBE Yy4dacTKOB 3apmab-Cabupabanckoit u Ilmpano-
CanbstHCKOM paBHUH MHTEHCUBHOCTH 3a0onaumBanus nocturaer 10-25 % wuz-3a
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yTEUeK W3 OpOCHTENBHBIX CeTe M IUIOMA[eH OpOIIeHUs, HE MPaBUIBHOTO
(hYHKIIMOHUPOBAHMS JPEHAKHO-KOJJICKTOPHOU ceTH [4].

B HmxHeM TeueHnu peku Kypbl B IIETOM aKKyMYJISIUS BHOAJAIOIINX B
palioH peK WrpaeT BaXXHYI0 poJib B 00pa3oBaHWU penbeda MECTHOCTH U €ro
dbopMHUpOBaHMM B COBPEMEHHOM IUTaHe. PaBHUHA pacmojokeHa MEXIY
abcomotHOi BbIcoTOM OT 20 - 200 M. Oxono 40-45% Tepputopur HaXOIUTCS
HIDKE YpoBHS Mopsi. OOILIMiA YKIIOH TepPUTOPUH UMEET F0’KHOE U I0r0-BOCTOYHOE
HarmpasiieHue. B penbede Xopoio BbIAEIEHB KOHYChl BBIHOCA U MEXKKOHYCHBIE
BIAJIMHBI, KOTOPHIE C 3amajia Ha BOCTOK 00pa3yloT BOJMHUCTYIO ¢(opmy. Ha
MOBEPXHOCTH KOHYCOB BBIHOCA OEpETOBbIE JOPOXKKH, PACHOI0KEHHBIE 0 KpasM
BEpIIMHBI KOHYyCa, NPHIAIOT penbedy BeepooOpasHyio (opMy, UYTO CHIIBHO
YCIIOXKHSET MOBEPXHOCTH KOHYCOB. B 10:KHOM YacTH KOHyca BBIHOCA HaXOAUTCS
BnanuHa ["apacy, a Ha Gepery peku Kypsl BIOJIb pyciia paBHUHBI ¢ OTHOCUTETBHOM
BbICOTOM 4-6 M. HyHO OTMETUTB, UTO JIpeBHUE pycia peku Kypbl cOXpaHUINCh B
BHUJIC PBOB M OBparoB. Ha paBHMHAX TaKk:ke UMEIOTCS TPSIbI U IJIOCKUE BIIA HHBI,
YCIIOXKHSIOIIIE OOIIYIO CTPYKTYPY OBEPXHOCTH.

Ha Tteppuropun wumerorcst Takxke (OpMbI, CHOPMUPOBABIIMECS IO
BIMSHUEM AaHTPOMOreHHbIX (pakTopoB. ['eonornyeckoe CTpOEHHE OXBaTHIBACT
CEBEPO-BOCTOUHYIO YacTh JICTIPECCUU PACTIONOKEHHOTO B HI)KHEM TeueHUH Kypbl.
B HEOreHoBbIX M ME3030MCKHX TONIIAX OTIOKEHUN YETBEPTUYHOrO MEpHOaa
BBIJICNICH Psifl AHTUKIMHAIBHBIX M CUHKIMHAIBHBIX CTPYKTYpP IIaT(OPMEHHOTO
THUMa. B HEKOTOPBIX U3 HUX UMEIOTCS 3aj1exu HehTh [4].

Hanbonee mmpoko pacrnpoCTpaHEHHBIMH W3 MOJOMBIX TEOJOTHYEeCKUX
00pa3oBaHUIl  SIBISIOTCS  PBIXJIbIE  TOPOJABI  JIENIOBUAIBHO-AJUTIOBUAIBHOTO
MIPOUCXOXKICHUS ~ YETBEPTUUYHOTO NEepuoja. ITH  TOpPoAbl  (OTIIOKEHUS)
XapaKTepU3yroTCs BBICOKOM KapOOHATHOCTBIO u TJIMHUCTBIM
rpaHyJIOMETPUUECKUM cocTaBoM [5]. Ha Tepputopuu roposioB, pacroyioKeHHbIX B
HIDKHEeM  TedeHun Kyppl, mpeoOiagaHue  TIIMHUCTBIX U TJIMHUCTBIX
MOYBOOOPA3YIOIINX OKA3BIBACT OOJBIIOE BIUSHUE HA MATPAIIHIO COJICH.

JIns OLleHKH TEeppUTOPUU HEOOXOIUMO BKIIIOYATh AHAIW3 HPUPOIHBIX
YCJIOBHI U PECYPCOB, COBPEMEHHOE Pa3MeEIIeHnEe OOBEKTOB U HACEIICHHUS, a TaKKe
XapaKTEPUCTUKY W CHUCTEMAaTHU3ALMI0 PECYPCHBIX IUIOMAAOK Uil pa3MelleHUs
MEPCIEKTUBHBIX TOPOJIOB, KPYIMHBIX CEIbCKOXO3SIMCTBEHHBIX M PEKPEallMOHHBIX
00BeKTOB. TakuM 00pa3zoM, MHKEHEPHO-TEOJIOTHIECKAE U TeOMOP(OIOruIecKIe
CBOMCTBAa TEPPUTOPUU PACCMATPHUBAIOTCS C TOYKH 3pPEHUS BBIOOpa THIIA
CTPOUTENbCTBA. [ MAPOreONIOTHUECKHe  YCIOBHSI  MPOBOASTCS C  LEJbIO
OTIpeCTICHNs] BO3MOXKHOCTH 3aTOIUICHUSI TEPPUTOPHU. Pe3ynbTarhl aHamm3a
MH)KEHEPHO-TEOJIOTMYECKUX YCIOBUI OKa3bIBAIOT BIIMSIHUE HA BHIOOP MHXKEHEPHO-
CTPOUTEIBHBIX paboT, U Ha OCHOBAaHMH JTOTO Pa3padaThIBAIOTCS TMPOTHO3BI
pa3BUTUSL HEOJIATONPUSITHBIX T'E€OJOTHYECKUX IMPOLIECCOB U MEPONPUSTHUS MO HX
YCTPaHEHHIO.
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B rpanocTpouTensCTBE aHTPOIIOTEHHBIE BO3JECHCTBHS HAa T€OJIOTMYECKYIO

Cpey COMPOBOKIAIOTCS M3MEHEHHEM pesibeda, MOHMKECHUEM YPOBHS TPYHTOBBIX
BOJI M UX MCTOIIeHHEM [2].
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Settlement issues of mountainous regions in the Shaki-Zagatala economic region,
located in the northwestern zone of Azerbaijan, were analyzed in the research paper. In
order to conduct the research work, a social survey was conducted in some mountain
villages in the area in order to get acquainted with the current situation in some mountain
villages. In addition, literature materials were analyzed. As a result of the research work, it
became clear that there are serious problems in the settlement of the mountainous areas of
the region, and these problems manifested themselves in the depopulation of some
mountain villages. In general, the population of the mountain villages of the region has
slightly decreased and the greatest decrease was experienced in the Gabala district.
Considering these problems, various approaches to the rural development model for the
revitalization of rural settlements were analyzed and the most suitable approach was
chosen for the mountain villages of the region.

B.O.Hiiseynova

DAGLIQ REGIONLAR UCUN KOND iNKiSAF MODELINIiN TOTBIiQi
YOLLARI (SOKI-ZAQATALA iIQTiSADIi RAYONU TIMSALINDA)

Acar sozlar: igtisadi rayon, daglhq region, Kond yasayis mantagalari, kand ahalisi,
inkisaf konsepsiyasi, inkisaf modeli

Moagalods Azarbaycanin simal-gorb zonasinda yerlogon Soki-Zagatala igtisadi
rayonunda dagliq regionlarin maskunlagsma masalalari tohlil olunmusdur. Tadgiqat isinin
aparilmas1 magsadilo bazi dag kondlorinds masir vaziyyatlo tanis olmagq tigiin arazids bozi
dag kondlarinds sosial sorgu aparilmigdir. Bununla yanasi, odobiyyat materiallar1 tohlil
olunmusdur. Tadqgiqat isi noticasinde molum olmusdur ki, regionun daglhq orazilorin
moskunlagmasinda ciddi problemlor vardir va bu problemlor 6ziini bazi dag kondlarinin
bosalmasinda biruze vermisdir. Umumiyyatlo, regionun dag kendlorinoe ohalinin say1 bir
Qodor azalmugdir. an ¢ox azalma 0ziini Qobalo rayyonunda biruzo vermisdir. Bu
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problemlori nozors alaraq kand yasayis montagalarinin revitalizasiya Ugilin kond inkisaf
modelina mixtalif yanasmalar tohlil olunmus vo regionun dag kondlori G¢lin an uygun
yanagma se¢ilmisdir.

b.A.I'yceiinosa

METOAbI NPUMEHEHUA MOJAEJIN CEJIBCKOI'O PA3BUTUSA IS
TI'OPHBIX PETHOHOB (HA ITIPUMEPE ITAKH-3AT'ATAJIBCKOT'O
IKOHOMMUYECKOI'O PAMOHA)

Kniouesvle cnoea: sxoHomuueckutl pavion, 20pHblL PAUOH, CElbCKUe NOCENeHUS,
cenbeKoe HaceneHue, KOHYenYus pazeumust, MoOeib Pa36umusl

B cratee mpoaHanusupoBaHBI BOIMPOCHI 3aceleHHs TOpHBIX paioHOB Lllexu-
3aKaTaJbCKOTO 3KOHOMHMYECKOTO pailoHa, paclolOoKEHHOTO B CEBEpO-3allafHOW 30HE
AsepOaiipkana. B 1ensx mNpoBeleHUs] HUCCIIeNOBaTeNIbCKOW paboThl OBLT IPOBE/ICH
COILIMAIBHBIA OIMPOC B HEKOTOPHIX TOPHBIX CellaXx paioHa C LENbI0 O3HAKOMIICHHS C
TEeKyILel CUTyalrel B HEKOTOPBIX TOPHBIX cenax. Kpome Toro, Opuin npoaHaaIn3upOBaHbI
JHATEepaTypHbIe MaTepualibl. B pe3ynbTaTte MccienoBarelibckol paboThl BBISICHUIIOCH, YTO
CYIIECTBYIOT CEpbe3HbIC NPOOJIEMBbI B 3aCEICHHMM TOPHBIX pPaliOHOB O0JNACTH, M 3TH
NpoOJIeMBbl MPOSIBUIIUCH B O0E3JIOCHNH HEKOTOPBIX TOPHBIX cell. B menmom Hacenenue
TOPHBIX CeJl paifoHa HECKOJIBKO YMEHBLIMIIOCH, U HANOOJIbIIIee COKPAILCHUE MPOU30IILIO B
labamuckoM paiione. C ydeToM 3THX TpoOieM OBUTH TPOaHATM3UPOBAHBI Pa3INYHbBIC
MOAXONBl K MOMETHM PAa3BUTUSl CENbCKHX PpAlOHOB [UISl PEBUTAIM3ALMM  CEJIBCKHX
MOCEJIEHHUH 1 BBIOpaH HanboJee MOAXOMSIINNA TOJX0A I TOPHBIX CeJl PErHOoHA.

Introduction

More than half of the world’s population still resides in rural areas, and the
majority of the rural population populates in developing countries [5, p.616].
Villages are considered to be the source of labor resources used in urban areas,
protected areas of landscapes, and plant and animal species that need protection. In
addition, rural settlements are considered the main element of national and regional
cultural heritage protection [1, p.10].

Rural settlements have a special role in population settlement. As in other
developing states of the world, serious problems still remain in the population
settlement system of Azerbaijan. These problems manifested themselves not only
in urban settlements but also in rural settlements, especially in mountainous
villages. It is known that unlike plain villages, villages built in mountainous areas
are sparsely populated, and located far from the district center, as well as
mountainous villages themselves are located far from each other, with inconvenient
road and transport infrastructure, lack of arable land resources, harsh climatic
conditions, etc. The above-mentioned factors have resulted in the poor
establishment of economic and social relations between these rural settlements. In
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such a situation, rural settlements located in mountainous regions have started to
have serious problems. As an example of these problems, we can show the
disproportions in the location of the population in the altitude zones, i.e. the large
number of villages in the lower altitude zones compared to the higher zones and
denser population settlement, and in mountainous areas, the loss of the
demographic potential of the villages due to intensive migrations and, as a result,
the deterioration of the demographic conditions, etc.

In various countries of the world, the concept of sustainable development
has been developed and applied in order to eliminate the problems arising in the
rural living system and to improve the welfare of the population. The concept of
sustainable development is understood as a set of activities that serve to meet the
basic needs of the population by protecting natural resources for future generations
[10, p.98]. The concept of rural development aims to increase the socio-economic
well-being and quality of life of the population living in rural areas, especially in
remote mountain villages [11, p.8].In other words, the sustainable rural
development model eliminates socio-economic and demographic gaps between
settlements and strengthens these relations by preventing the acceleration of the
polarization process between settlements. Surely, this also ensures the holistic
development of settlements.

It is known that mountainous regions of the world are considered
vulnerable habitats, including economic and political marginalization, insufficient
level of well-being, intensity of migrations, and other problems [9, p.95-96; 14,
p.15]. In addition, unlike urban settlements, villages are considered disadvantaged
areas both in terms of population and economic potential [13, p.255]. Especially,
unlike in plain villages, these problems are more pronounced in mountainous
villages. That is why in many developing countries of the world, the population
leaving their residence starts from the mountainous areas. In many mountainous
areas, people see leaving their place of residence as the main way to improve their
standard of living and overcome their economic and social difficulties [15, p.213].

Today, population migration from mountain villages and the depopulation
of mountain villages have become the main topic of discussion. As in many
countries of the world, this problem has manifested itself in the mountainous
villages of Azerbaijan. More than 80% of the territory of the Shaki-Zagatala
economic region, which stretches along the southern foothills of the Greater
Caucasus Mountains and covers 10,2% of the country’s territory, is covered by
low, medium and high mountain areas [6, p.393]. The population in the region is
settled between 140-1600 meters altitude zones. In the region with a low level of
urbanization, approximately 80% of the population is composed of rural people.
Uneven socio-economic and demographic development in the region has seriously
affected the distribution of the population by settlements and altitude zones.
Subsequently, from the lowlands to the highlands, the population density of
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population decreases, and the number of villages with a population of up to 500
people increases in the village groups. However, in exceptional cases, it is possible
to find villages with large demographic potential in mountainous areas. One of the
main problems in the settlement system of the region is the decrease in the
population in some villages and the threat of depopulation in some villages.
Regulation of population settlement in this region, which is located in the border
zone of the country, is a very important issue from a political and strategic point of
view. For this reason, various approaches to the rural development model have
been classified and a development model suitable for the area has been developed
for the regulation of rural settlement in the mountainous areas of the region.

Material and method

The database of the research was made up of 2 sources: literature and stock
materials; and field research. The primary source is getting acquainted with the
works of researchers who have conducted research in this field in Azerbaijan and
around the world, collecting information about the population living in the area,
and comparing old and new information. The third source is to meet and survey
residents in pre-selected rural settlements with the help of village authorities in
September-October 2022.

During the implementation of the research work, the research works carried
out in the world, including the settlement of the population in the mountainous
areas of Azerbaijan, including the rural population, were used. The research works
of S.G. Naghiyev (2006), N.H. Ayyubov (2015), Z.N. Eminov (2005), R.N.
Karimov (2016), and others are very important in terms of studying this field.

The literature base of the research was made up of the works of Azerbaijani
researchers as well as foreign researchers. In the research work, the research works
conducted on mountain villages, settlement of mountain villages, and migrations
from mountain villages in different countries of the world were also used. In this
regard, D. Sikorski, A. Latocha, R. Szmytkie, K. Kajdanek, P. Miodonska, P.
Tomczak (2020), A. A. Khan, M. Somuncu (2013), A. Mahdi, M.H. Research
papers by Mahdi, M. Shafiei (2014), L. Ma, M. Chen, X. Che, F. Fang (2019), A.
Vaishar, H. Vavrouchova, A. Leskova, V. Perinkova (2021) and others work is one
of the most important sources for conducting research in this field.

Analysis and discussion

In total, there are 336 rural settlements in the region. 57 of these villages are
located in Balakan, 58 in Gakh, 60 in Gabala, 33 in Oghuz, 68 in Shaki, and 60 in
Zagatala district. According to the information as of the beginning of 2022, the
rural population of the region is 457,4 thousand people, which is 9,6% of the rural
population living in the country [7].

86 of the villages in the region are located in areas located at 500 meters
and above. 12 of these villages belong to Gakh, 27 to Gabala, 11 to Oghuz, 21 to
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Shaki, and 14 to the Zagatala region (Figure 1). Only 1 village in the Balakan
district is built at a height of 500 meters. In general, the population of 18 out of 86
villages located in mountainous areas has decreased.

If we look at the change in the population in these villages from 1999-2009,
a decrease of 0,8% was recorded for the region. As for each administrative district,
an increase was recorded in other villages except the Gabala district. More than a
20% decrease was registered in the Gabala district. This decrease was mainly due
to the granting of settlement status to the villages of Bum and VVandam, which are
located at a height of 700 meters and have a large demographic potential, in 2005.
Although there are 12 mountainous villages in the Gakh district, the population
growth was a mere 1,5%. This suggests that the process of population decline is
faster in the mountain villages of the administrative region, and the rate of
population growth in the villages is lower. In the administrative regions of Oghuz,
Shaki, and Zagatala, the growth rate was slightly higher (Figure 1).
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Figure 1. Changes in the population of mountain villages by region (1999-2009)

Most of the mountain villages whose population is decreasing are located in
the Gakh district (8 villages). Accordingly, the population decreased in 3 mountain
villages of the Gabala district, 1 in the Oghuz district, 3 in the Shaki district, and 3
in the Zagatala district (Table 1). Only Mazymchay village of Balakan district is
located at a height of 500 meters, population growth in this village was also at a
slow pace.

The population has decreased in 8 mountain villages of the Gakh district.
Among the villages of this type of Gakh district, the village where the largest
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decrease is observed is Saribash village. Saribash, which is considered one of the
most remote villages in the country, is the highest settlement in the region. The
village is built at an altitude of 1600 meters above sea level. From 1999-2009, the
population of the village decreased by more than 39%. The main reason for the
decrease is the location of the village far away from the district center, lack of
economic potential, unemployment, etc.

Armudlu village is the second mountain village in the Gakh district, which
is distinguished by its level of decline. The population of the village has decreased
due to socio-economic difficulties in the village built at a height of 1000 meters.
The next village with decreasing population is Gakh Ingiloy. The population of the
village is made up of Inghilois. Gakh Ingiloy village is very close to the city center,
its location and social infrastructure are quite good. However, the main factor that
accelerates the migration of the population in the village is the migration of a part
of them to Georgia for the purpose of working and studying. This is mainly due to
the fact that they call themselves Georgian and other reasons.

Ilisu village is one of the villages that stand out in the region in terms of
socio-economic and demographic potential. The state of social infrastructure in the
village is quite favorable. However, according to the survey data, the main reason
for the population decrease in the village is that some of the young people who left
the village did not return.

In the villages of Qashgachay, Ashaghi Malakh and Chinarli, the social and
economic situation is not favorable enough. This results in young people leaving
the area.

There are 3 mountain villages whose population is decreasing in the Gabala
district. Although the share of the reduction in Bunud and Zaragan among these
villages is small, the village of Kusnet is facing the threat of depopulation.

Only one village settlement of this type has been registered in the Oghuz
district. The population of the village, which is ethnically made up of Rutuls,
mainly preserved their traditional occupations. The insufficient level of socio-
economic conditions in the village resulted in a decrease in the population of the
village.

There are 3 mountain villages whose population is decreasing in each of the
Shaki and Zagatala districts. Among these villages, Kahrizoba of Shaki district,
Galal, and Gargay of Zagatala district are villages that are at risk of evacuation.

In general, in addition to natural factors, the population decline in the
mountain villages located in the region is caused by the state of social
infrastructure, poor economic relations between settlements, etc. was related to
factors.
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Table 1
Mountainous rural settlements with decreasing populations in the region
and their distribution by altitude zones
. . Population Decrease from 1999-2009
Name of village Altitude (meter) 1999 | 2009 (with %)
Gakh district
1. llisu 1200 1453 1349 -1,2
2. Aghchay 1000 516 493 -0,5
3. Armudlu 1020 170 142 -16,5
4. Gakh Ingiloy 650 3294 2949 -10,5
5. Gashgachay 1020 1083 1052 -29
6. Ashaghi
Malkh 690 310 301 -2,9
7. Chinarli 800 388 384 -1,0
8. Saribash 1600 218 132 -39,4
Gabala district
9. Kusnet 1120 71 44 -38,0
10. Bunud 585 881 854 -3,1
11. Zaraghan 575 2875 2804 -2,5
Oghuz district
12. Armanat | 725 | 665 | 570 | -14,3
Shaki district
13. Ashaghi
Shabalid 525 711 672 55
14. Tepejennet 675 500 433 -13,4
15. Kahrizoba 670 121 45 -62,8
Zagatala district
16. Akhakhdara 650 570 307 -46,1
17. Galal 1030 31 16 -48,4
18. Gargay 1150 65 55 -15,4
By region - 13922 12602 -9,5

Source: The table was prepared based on the materials of the population census conducted
in the Republic of Azerbaijan in 1999 and 2009 and the author's personal research [3; 4].

Rural development models are being prepared to prevent the intensive
migration of people from the mountain villages of different regions of the world, to
prevent the depopulation of villages, and in short to increase the economic and
social power of villages. Scientific studies show that there are 4 main approaches to
the rural development model [8, p.25]. These are sectoral, multisectoral,
territorial, and local approaches.

The main principle of the sectoral approach in the rural development model
is the central position of agriculture in the rural economy and the provision of local
food security at the expense of agriculture. In this model, agriculture represents the
main role in the rural economy and determines the success of the local economy.
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That is, this model not only supports domestic food supply, population
employment, and farm income but also prevents migration from rural areas and
boosts the rural economy [2, p.9]. Due to the changing nature of technology
applied in agriculture in some countries of the world, increased mechanization and
the introduction of imported products into the local economy have reduced the
impact of agriculture on the local economy. In particular, this process began to
show itself in the middle of the 20th century after the mechanization of agricultural
labor and the introduction of new technology to agriculture. This, in turn, required
a new alternative approach, that is, a multisectoral approach. The relatively small
role of agriculture in many villages has started to increase the role of other
economic sectors in the rural economy. In this regard, tourism-recreation, service,
industry, etc. the role of fields began to increase [12, p.123].

In this approach, farmers are encouraged to generate income from other
alternative fields in addition to generating income in the rural economy. As a result,
the sources of income of households in rural areas begin to diversify [16, p.347].
This laid the foundation for a multisectoral approach to rural development. The
main principle of the multisectoral approach is that the income obtained in the rural
economy is based not only on agriculture but also on other areas of the economy.

The territorial approach to the rural development model is similar to the
multisectoral approach in terms of its characteristics. Thus, this approach is based
on the development of other areas of the economy in rural areas as a multisectoral
approach. However, the main difference in this approach is that despite the fact that
various sectors of the economy are located in rural areas, they have nothing to do
with agriculture. At this time, rural areas are seen as more attractive areas for the
creation of new areas of economic activity, especially modern areas such as
information technologies. This process manifests itself mainly in the developed
countries of the world. This approach, which is more common, especially in Great
Britain, manifests itself in the form of the technologicalization of rural areas.

The local approach to the rural development model is somewhat different
from others, and in principle, it can be applied within any regional framework. That
is, this life cannot be applied to central states. The main principle of this approach
is to look at problems on an individual level. From the above-mentioned rural
development model approaches, a multisectoral approach can be applied to the
research region. Because favorable conditions for the cultivation of agricultural
products in the mountainous villages of the region are relatively weak. Therefore,
in order to prevent population mobility in the area and revitalize settlements, the
economy of villages in the region should be based not only on agriculture, that is,
farming and animal husbandry, but also on other areas. In particular, we can note
that the villages of the region have rich resources of ecotourism and ethnic tourism,
which can boost the rural economy. This can create conditions for opening jobs in
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the region and providing employment to the population. In this case, settlements in
the region can be revitalized and settlement settlements can be prevented.

Conclusion

According to the results of our research, we can say that the process of
population depopulation in the mountain villages of the Sheki-Zagatala economic
region, which covers the north-western zone of the country, is going on at a
moderate level. Bekali, 18 villages in the mountainous belt of the region have been
depopulated, and the demographic potential of some villages is quite weak.

The emptying of villages was most observed in the Gakh district. In
particular, the population of Saribas village, which is the highest settlement in the
region and one of the highest settlements in the country, has decreased
significantly.

In general, a decrease of 0.8% in the share of the population in mountain
villages was recorded in the region. This was mainly due to the decrease recorded
in the Gabala region. This happened as a result of granting settlement status to Bum
and VVandam villages with large demographic potential.

During the preparation of the rural development model in the region, it is
appropriate to apply the multisectoral approach to the area from the approaches
considered for the rural development model.

REFERENCES

1. Adamowicz M. Theoretical and practical rural development concepts // Annals of
the polish association of agricultural and agribusiness economists, VVolume 12(3),
2020. 9-19 https://doi: 10.5604/01.3001.0014.3452 (In Eng.)

2. Buckwell A.-E., Harvey D.-R., Thomson K.-J. and Parton K.-A. The Costs of the
Common Agricultural Policy. London, Croom Helm. 1982. (In Eng.)

3. Census materials of the population of the Republic of Azerbaijan-1999. Baku:
State Statistical Committee of Azerbaijan, volume 1V, 2000. 565 p. (In Aze.)

4. Census materials of the population of the Republic of Azerbaijan-2009. Baku:
State Statistical Committee of Azerbaijan, volume XIX, 2010. 779 p. (In Aze.)

5. Dasgupta, P., J.F. Morton, D. Dodman, B. Karapinar, F. Meza, M.G. Rivera-
Ferre, A. Toure Sarr, and K.E. Vincent, 2014: Rural areas. In: Climate Change
2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral
Aspects. Contribution of Working Group 11 to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J.
Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O.
Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R.
Mastrandrea, and L.L. White (eds.)]. Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA, pp. 613-657. (In Eng.)

187



B.A.Huseynova

6.

10.

11.

12.
13.
14.

15.

16.

Demographic development of villages in the Republic of Azerbaijan and
settlement problems of rural population. Baku: Institute of Geography of ANAS,
2021.551 p. (In Aze.)

Demographic indicators of Azerbaijan. Baku: State Statistical Committee of
Azerbaijan, 2022. 557 p. (In Aze.)

Hodge 1., Midmore P. Models of Rural Development and Approaches To Analysis
Evaluation And  Decision-Making, Economie rurale. 2020. 23-38
https://doi.org/10.4000/economierurale.406 (In Eng.)

Khan AA., Somucu M. Rural-Urban Migration in Mountain Areas and its
Compatibility with Natural, Social and Economic Regimes: A Case of Kibriscik
District, Bolu Province, Turkey. Ankara University, Journal of Environmental
Sciences (1), 2013. 95-104 https://doi:10.1501/Csaum_0000000077. (In Eng.)
Marsden Terry. The condition of rural sustainability. Assen, Netherlands: Royal
Van Gorcum. 2003 (In Eng.)

Mosely Malcolm J. Rural development: principles and practice (1. Publ. ed.).
London [u.a.]: SAGE. 2003. P.5. ISBN 978-0-7619-4766-0. (In Eng.)

Newby H. The Countryside in Question. London, Hutchinson. (1988). (In Eng.)
Perlik M., Membretti A. Mountain Research and Development 2018. 38(3):250-
264. https://doi.org/10.1659/MRD-JOURNAL-D-17-00070.1 (In Eng.)

Price M.F., Jansky L., latsenia A.A. Key Issues for Mountain Areas, United
Nation University Press. Tokyo, New York, Paris, 2004. 273 p.
https://doi.org/10.1002/1dr.726 (In Eng.)

Schoch, N., Seimann, B., and Thieme, S. Migration and animal husbandry:
Competing or complementary livelihood strategies. Evidence from Kyrgyzstan,
Natural Resources Forum, Ne34, 2010. pp. 211-221,
https://doi.org/10.1111/j.1477-8947.2010.01306.x (In Eng.)

Shucksmith D.-M., Bryden J., Rosenthall P., Short C., Winter D.M. Pluriactivity,
farm structures, and rural change. Journal of Agricultural Economics, Vol.40, no
3, 1989. p. 345-360. (In Eng.)

Redaksiyaya daxil olub 15.03.2023

188



Pedaqoji Universitetin Xabarlari. Riyaziyyat va tobiot elmlari seriyasi — 2023, C. 71, Ne3, s. 189-195
Transactions of Pedagogical University. Series of mathematics and natural sciences - 2023, V. 71, Ne3, pp. 189-195

UOT 631.47

A.9.Karimova
Azarbaycan Dovlat Pedaqoji Universiteti
AR ETN Torpagsiinashq va Agrokimya Institutu
kerimova_00@list.ru

TOVUZCAY HOVZOSi TORPAQLARININ MUASIR SOCIYYOSI

Acar sozlar: tobii zona, torpaq, dag-boz qohvayi, landsaft

Tovuzcay hdvzesi orazisinin  yerlosdiyi Kigik Qafgazin  torpaq Ortiiyiiniin
formalasmasina tasir edon amillor orazide torpagamolagalms proseslarinin mixtalifliyini
sortlondiran sobablordir. Zonadaxili hdvzods torpaglar 6ziiniin cografi paylanmasina goro
yuksakliyin dayismasilo olagodar saquli zonalliq qanunauygunluguna tabedir. Todgigat
sahosi Uzro Kicik Qafgaz vilaystinds aparilmis todqiqatlar arasdirilmus, iglim va bitki
ortlylndaki  forglor, relyef, geoloji qurulus vo ana suxurlar, eloco do diger
torpagemalagalma proseslorinin muxtaslifliyini yaradan sebasblor misyyanlosdirilmisdir.
Tovuzcay hovzasi orazisindo yayilmis tobii landsaft zonalari ayrilmig vo bu landsaft
zonalarina daxil olan torpaq tip va yarimtiplorin miasir saciyyasi verilmisdir.

A.A.Kapumosa

COBPEMEHHASI XAPAKTEPUCTUKA 3EMEJIb
TOBY3UANCKOI'O BACCEMHA

Knrouesvle cnosa: npupoonas 30Ha, nougooopazoeanue, 20pHo-cepo-0ypas nousd,
Jnanowagm, GUOKIUMAm

dakTopsl, BIUsIIONIME Ha (POPMHUPOBAHKE MOYBEHHOTO MOKpoBa Maroro Kaskasa, rie
pacrionokeHa ToBy3uaiickas KOTJIOBWHA, SBITIOTCS TPUYMHAMH, ONPEICIISIOIIUMA
pa3HooOpa3ue MPOIeccOB MOYBOOOPA30BaHMS B ATOM paiioHe. MHTpa3oHabHEIE 3eMITH B
CWIy CBOEro reorpa)Mueckoro pachpoCTpaHEHHs TOJBEPKEHBI 3aKOHOMEPHOCTH
BEPTUKAJIBPHOTO pAalOHMPOBaHMS 32 CYET HM3MEHEHHs] BBICOT MECTHOCTH. B xome
WCCTIeIOBAaHUH, TIPOBEJICHHBIX B paiioHe Maioro KaBkaza B paiioHe McciiefoBaHuiA, OBLTH
M3YYCHBI Pa3jIMuvs KIMMaTa M PacCTUTEIBHOCTH, peibeda, TeONOTHUECKOr0 CTPOCHUS U
MaTEePUHCKUX TIOPOJI, @ TaK)Ke MPUYUHBI, CO3JABIINEC MHOTO00pa3ue JPYTUX IMPOIECCOB
pa3BuTHsI TIOYB. BEIneneHpl MpUpOIHO-TaHAIIA(THEIE 30HBI, PACHpPOCTPAHEHHBIE Ha
TeppuTopur TOBY3UaliCKOM KOTJIOBMHBI, U JIaHA COBPEMEHHAs! XapaKTEPUCTUKA THUIIOB U
MOJITUTIOB TTOYB, BXOJIAIIUX B 3TH JIAHAA(THRIC 30HBL.
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CONTEMPORARY DISTRIBUTION OF THE TOVUZCHAY
BASIN LANDS

Keywords: natural zone, soil formation, mountain gray-brown soil, landscape,
bioclimate

The factors influencing the formation of the soil cover of the Lesser Caucasus, where
the Tovuzchay depression is located, are the reasons that determine the diversity of soil
formation processes in this area. Intrazonal lands, due to their geographical distribution, are
subject to the patterns of vertical zoning due to changes in the heights of the terrain. In the
course of studies carried out in the region of the Lesser Caucasus in the study area,
differences in climate and vegetation, relief, geological structure, and parent rocks, as well
as the causes that created a variety of other soil development processes, were studied. The
natural landscape zones distributed on the territory of the Tovuzchay depression are
identified, and a modern characteristic of the types and subtypes of soils included in these
landscape zones is given.

Giris

Kicik Qafqaz dagliq vilaystinds ilk torpaq todqgiqatlart V.P.Smirnov-
Loginovun rohbarliyi altinda ekspedisiya torafindon 1924-cli ildo Qarabag
rayonunun sorq yamacinda aparilmigdir.  Alinmis  naticolor  asasinda
torpagomalagatiron amil kimi relyefin aparici rol oynadigi vo hiindiirliik artdigca
torpaq tiplorinin zonalliq qanununa uygun doyisdiyi miayyan olunmusdur.

Kicik Qafgaz vilaysti torpaglarmin da daxil oldugu Coanubi Qafgaz
torpaglarmin  sistemlogdirilmasi vo klassifikasiyast 1935-ci ildo S.A.Zaxarov
torofindon  aparilmis, bu klassifikasiyanin ~ asasim1  miixtolif ~ zonalarda
torpagomalagalmo prosesinin inkisaf xarakteri vo doracasi toskil edir. Buradaki
torpaglar 6 s6ba, 21 yarimsobo, 19 torpaq tipine ayrilmusdir, tiplar 6z névbasinda
yarimtip, yarimqrup, névmiixtalifliklorine ayrilir [1; 2].

Kicik Qafgaz vilayati torpaglarmimn on mikommoal tosnifati M.E.Salayev
tarafindon 1966-c1 ilda verilmisdir [7]. M.E.Salayev tosnifatin asas1 kimi SSRi EA
Torpagsiinasliq Institutunun tortib etdiyi taksonomik vahidlor sistemini
gotirmiisdiir (bu zaman torpaq tiplori yarimtiplar, cins, ndv, novmuxtslifliklorina
bolinar).

Tahlil va miuzakira
Torpaq Ortiiyiiniin formalasmasina holledici tosir gostoron iglim vo bitki
ortiyindoki farglor, relyef, geoloji qurulusu vo ana stxurlar vo digor amillor
arazids torpagemalagalma proseslarinin muxtalifliyini sartlondiran saboblordir.
Ki¢ik Qafgazin simal-gorb yamacinda torpagomologalmonin asagidaki
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bioiglim tiplari yayilmisdir [4]:
+ 1 Alp va subalp coman bozqurlarin torpaglari;
+ 2 Mezofil mesoalorin torpaqlari;
+ 3 Ritubatli vo yarimriitubatli subtropiklorin torpaglari;
+ 4 Kserofil mesalorin va kollu bozqirlarin torpaglari;
* 5 Quru subtropik bozqir va yarimsohra torpaglari.

Yuxarida gostarilon bioiglim tiplori daxilinds hidrotermik soraitins, aginma
proseslorinin istigamotino vo Uzvi maddslorin cevrilmasino géro uygun torpaq
gruplart yayilmigdir. Bu torpaglari torpagomolagalms soraitino goro E.M.Salayev
Vo basqalan asagidaki qruplara boliir: Dag — ¢comon torpaglar, qonur dag — meso,
gohvoyi dag meso, dag qara, dag boz gohvayi, coman-sabalidi, alliivial goman, boz
torpaqlar, qonur yarimsshra, subasar ¢coman mesa. Torpagemologalma prosesinin
inkisaf soviyyasi, torpagamalogotiron stixurlar va bitki Ortlyinin xarakterindon
asili olaraq ayrilmis hor tip yarmmtip, név va névmuxtalifliyine ayrilir [7]. Cografi
yayllmasina goro Kicik Qafqazin torpaq tiplori muoyyon bioiglim zonasina
muvafiq olarag zonal tabeciliyino malikdirlor.

Aparilan todgigata osason demok olar ki, Tovuzgay hdévzasi orazisinds
asagidaki 4 tobii landsaft zonalar yayilmigdir:

+  Alp va subalp gamanlarin va gamoan-bozqirlarinin torpaglar;
+  Kserofil megolorin vo quru kolluglarin torpaglart;

*+  Quru subtropik bozqirlarin v yarimsshralarin torpaglari;

+  Caybasarlarin vo diizon mesolorin torpaqlari.

Alp va subalp gamonlarin va ¢amoan-bozqirlarininin torpaqlari (878 ha vo ya
1,29 %) — Olkomizin yiksok dagliq zonasini, yani 2000-4500 metr yiiksokliklori
ohato edir. Geomorfoloji ndqteyi nazarindan bu zona Boyuk Qafgaz silsilasini,
Kicik Qafgaz vo Talis daglarmi, homginin Nax¢ivan Muxtar Respublikasinin
suayrict qursaqlarmi shato edir. Toadgigat arazisi olan Tovuzgay hévzasinds iso bu
torpaglar hévzanin conub hissasinds yayilmigdir.

Bu zonanin iglimi esason miilayim soyuq iglim qursagma aid edilir. iglimin
oldugca sartliyi, uzun middot gar Ortiiytiniin olmasi, qisa vo ¢OX Sarin yay1 ilo
saciyyalanir.

Temperaturu moanfi olan aylar asason dekabr-yanvar v fevral aylaridir ki, bu
zaman temperatur —5,1-8,9° arasinda doyisir. Orta illik temperatur iso 4,2-5,1°C
arasinda toroddiid edir. On isti ay iyul ayidir ki, temperatur 10,9-11,2°C arasinda
doyisir.

Qeyd edak ki, alp va subalp ¢omanlarin vo ¢oman-bozgqirlari zonasinin flora
torkibi oldugca muxtalif olmagla hamginin orazinin dagliq olmasi ilo slagador
olaraq ¢ox doyiskondir. Zonanmin bitki 6rtiiyti miixtalif ot bitkilori, donli bitkilordan
toskil olunmusdur. Cim omologatiron bitkilor: cir yulaf, qumotu, sehduran,
sirpancasi va s. aid edilir [5; 6].
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Subalp gomonliklarinin bitkilari - donli va muxtalfotlu-donli bitkilor, rodendron
V5 s. aid edirlir. Bu zonamin torpaqlari asason kond tasarriifat sahasinds yay otlaglari,
bicanoklar kimi istifads olunur. Bazi yerlords ara-sira donli bitkilor da becarilir.

Tovuzgay hodvzasinds bu zonaya aid olan torpaglar 1-ci cadvalds verilmisdir.

Cadval 1
Tovuzgay hdvzasinda Alp va subalp ¢camanlarin va ¢caman-bozqirlarimin torpaglar:
Torpaglar Saha
Hailo % ilo
Karbonat qaligh zaif ¢imli dag-¢Goman bozqir 878 1,29
Cam 878 1,29

Kserofil mesalarin va quru kolluglarin torpaglar1 (22023 ha vo ya 32,27 %) -
respublikamizda daniz saviyyasindan 600-1200 m yiksokliyi olan dagatoyi, al¢aq
Vo orta dagliq orazilorini tutur. Araliq donizi landsaftina xas olan bu torpaglar
cografi arealma goro BOylk vo Kigik Qafgaz orazilorinds, Nax¢ivan MR-da va
gisman Talis regionunda yayilmisdir. Todgigat orazisi olan Tovuzgay hdvzasinds
1So asasan gimal, conub, simal-sarq hissasinda genis sokilda yayillmigdir.

Havanin orta illik temperaturu 8,4-10,8°C, on soyuq aym (yanvar) orta
temperaturu iso 0,2-3,4°-dir. Torpaq donmur, qar ortiiyii davamli deyildir.
Yagmtilarin daha ¢ox yaz vo payizda diisiir. Illik buxarlanma 530-970 mm-dir.
Aktiv temperaturlar il orzindo 3400-4000°C-dir. Riitubotlonmo omsali iso 0,46-1,1
arasinda doyisir.

Bitki ortlyl osas etibart ilo quraqligsevon mesa vo kolluglarla saciyyslonir. Bu
da meso altinda arazinin glinas siialar ilo kifayat qodor isiglanmasini tamin edir.

Mesoa agaclart arasinda palid-valas seyrok-mesaliklori, gisman pisto-argan
mesaliklor va siblik tipli kolluglar tistiinliik toskil edir.

Agroistehsalat nogteyi-nazordon bu torpaglar Azorbaycanin on  minbit
torpaqlar sirasina daxildir. Danli, texniki, habels, paxlali bitkilorin okinlori genis
yayimisdir. Baggiliq, meyvagilik, torovoz-bostanciliq, iiziimgiiliik yaxst inkisaf
etmisdir.

Tovuzgay hdvzasinds bu zonaya aid olan torpaglar 2-ci codvalds verilmisdir.

Cadval 2
Tovuzgay hdvzasinda kserofil mesalarin Vo quru kolluglarin torpaglar
Torpaglar Saha

Haila %ilo
Yuyulmus dag-meso gohvayi 4764 6,98
Karbonatli dag-meso gohvayi 6271 9,19
Mesos altindan ¢ixmig yuyulmus dag — gahvayi 1809 2,65
Mess altindan ¢ixmus karbonatli dag — gohvayi 5564 8,15
Bozqirlagmis dag — gohvayi 3615 5,30
Cam 22023 32,27
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Quru subtropik bozqirlarin vo yarimsohralarin torpaqlari (35175 ha vo ya
51,55 %) — bu zona torpaqlari asason Azarbaycanin ¢ox genis arazilorini shats edir.
Zonaya Kir-Araz ovaligi, Boyiik va Kigik Qafqazin dagotoyi dlzonlik hissalori,
Samur-Davagi ovaligi, Abseron yarimadasi va Qobustan massivi, habels, Nax¢ivan
MR-nin Arazboyu diizonliklori daxildir. Conub-sorqds Lonkaran vilayatinin gimal
hissasi do bu zonaya aiddir. Tovuzcay hdvzasinds iss bu torpaglar srazinin simal,
simal-gorq Vo simal-gorb hissasinds yayilmigdir.

Umumiyyatlo, biitiin arazinin deniz saviyyasine gora hindirliyi 200-400
m-o godordir. Iglim ndqteyi-nezardon orazi xeyli aridliyi ilo forglonir. Orta illik
temperatur 12-13°C arasinda toroddiid edir. On soyuq aymin (yanvar) orta
temperaturu 0,2-2,1°C arasinda, on isti ayim (iyul) temperaturu +20+27°C arasinda
toraddid edir.

Tobii bitki Ortliyll cox az orazido galmigdir. Osas bitkilor yovsan-dasdayan,
yovsan-daragotu bitkilori vo efemerlordan ibarotdir. Xirda kolcuglar, yulgun va s.
bitkilor Gstunlik togkil edir. Soran bitkilari goxdur.

Yarimsohra zonasinda bitki oOrtiiyii tez-tez soranlar vo gilli takirlarla ovoz
olunur. Burada orazinin basdan-basa bitki ortiiyii ilo 6rtllmasi miisahido olunmur.
Koand tosarriifati noqteyi-nazardon arazi ¢ox Yiksok saviyyads monimsonilmisdir.
Zonada domys Vo suvarma soraitinds tiziimgiilikk, pambiqeiliq, taxilgilig, habelo,
baggciliq vo heyvandarliq inkisaf tapmugdir.

Tovuzcay hovzosindo bu zonaya aid olan torpaglar 3-cii cadvolds
verilmigdir.

Cadval 3
Tovuzgay hdvzasinda quru subtropik bozqurlarin va yarimsahralarin torpaglart
Torpaglar Saha

Hailo % ilo

Dag aciq boz-gohvayi 3780 5,54
Dag tiind boz-gohvayi 844 1,24
Dag boz-gshvayi 7937 11,63
Boz — gohvayi 20758 30,42
A¢1q boz — gohvoyi 1856 2,72
Cam 35175 51,55

Caybasarlarin vo diizon mesalorin torpaglar1 (239 ha vo ya 0,35 %) — bu
zonanin torpaqlart Boyiik vo Kigik Qafqazin quraq vo yarimriitubatli subtropik
regionlarin algaq subasar terraslarinda, qrunt vo dasqin sularinin aktiv tosir etdiyi
orazilords yayilmisdir. Tadgigat orazisi olan Tovuzgay hdvzasinds iso asasan simal
hissasinds yayilmigdir. Onlarin osas yayildigi sahoslor Xudat-Xagmaz ovaligi va
Qanix-Oyrigay vadisi, az sahslordo Kiir-Araz, Qanix g¢aylarimin sahilboyu
terasslaridir. Bu zonanim torpaglar1 osasen diizen vo “Tugay” mesolorin inkisaf
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tapdigr orazilordir. Lakin bu mesolarin sahasi son illar (40-50 il) ¢ox azalmigdir vo
hazirda kiitlovi sliratds qurilir.

Kiir ¢aymin subasar hissasi vo Xudat ovaligi 6ziiniin xeyli arid iqlimi ilo
forglonir. Orta illik temperatur 11,7-13,2°C, yagmtilarin miqdari iss 250-450 mm-
dir.

Buxarlanmanim miqdar1 900-1000 mm, riitubstlonms amsali iss 0,3-0,6 g, 10
dorocadon yuxari temperaturlarin comi 3600-4400-dir. Boyiik Qafgazin cay
terraslarinda olan torpaqglarin yayildigi orazi yarimriitubotli xarakterdo olub
yagintilarm miqdart 550-720 mm toskil edir. Rltubst omsali iso 0,45-1,25 q
arasinda doyisir.

Bitki ortliyu asasan ritubotsevan Tugay vo diizon mesalorin agac novlarindan
(sOyiid, qovagq, garagac va S.), ham do lian xarakterli bitkilordon (marascs, dilyamo,
sarmasiq, mayaotu vo S.) ibarotdir. isigh mesolorin ¢ox yaxsi inkisaf etmis ot
ortiiyli vardir. Zonanin torpaglart yiiksok munbitliys malikdir. Osas etibar1 ilo bu
torpaglarda toravazgilik, meyvagilik, baggiliq inkisaf etmisdir.

Tovuzgay hdvzasinds bu zonaya aid olan torpaglar 4-cl cadvalds verilmisdir.

Cadval 4
Tovuzgay hdvzasinda caybasarlarin va dlizon mesalorin torpaglar
Torpaglar Saha
Hailo % ilo
Allivial-goman 239 0,35
Cam 239 0,35
Notica

Todgig olunan orazinin tobii landsaft zonalar1 ayrilmis, hor bir landsaft
zonasina daxil olan torpaglarm saociyyesi verilmigdir. Cografi informasiyalar
sistemi osasinda Tovuzgay hdvzasinin tobii zonalarmm 1:100 000 miqyasinda
Xaritasi hazirlanmigdir.
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YAZI QAYDALARI

“Pedaqgoji Universitetin Xoborlori” dévri elmi jurnalimin “Riyaziyyat vo tobiot
elmlari” seriyasi avvallor nasr olunmamis elmi moaqalalori gabul edir.

Moagalalor Azarbaycan, ingilis, tirk va rus dillorinds jurnalin elektron tinvanina —
jmns@adpu.edu.az, a_zamanov@mail.ru gondorilir.

Mogalalor Microsoft Word programinda Times New Roman srifti ilo 12 pt.
Olcido 1,0 intervalla yazilmalidir. Sohifo Olcllori: sagdan veo soldan
2,0 sm, yuxaridan 2,5 sm, asagidan 2,2 sm olmalidir.

Bashgq ortada gara vo boyuk harflarlo yazilmalidir.

Mogalonin qurulugsu  asagidaki boéliimlardon ibarst olmalidir: UOT indeksi,
miollifin adi, ata adi vo soyadi, is yeri, elmi daracasi vo elmi adi, ii¢ dildo agar
sOzlor va xilass (100-150 sdzdoan ibarst, 11 pt. ilo) adabiyyat siyahisi. Har (g dilds
yazilmig xiilasalor bir-birinin eyni olmali vo magalonin  mozmununa uygun
olmalidir.

Mogalslords verilon sakil, rasm, grafik va cadvallor diizgiin, aydin vo matn
igarisinds olmali, onlara aid olan yazilar altinda yazilmalidir. Maqalods dusturlar
Microsoft Equation redaktorunda yigilmalidir.

Istinadlar motn igorisindoe kvadrat motorizodo gostorilmoklo mogalonin sonunda
olifba ardicilligr ilo némralonmalidir. Masalan: [1, s.8].

Odobiyyat siyahisinda verilon hor bir istinad hagqinda molumat tam vo doagiq
olmaldir. Istinad olunan monbonin bibliografik tosviri onun ndviindon
(monografiya, doarslik, elmi mogals va s.) asili olarag verilmalidir. Simpozium,
konfrans materiallarina va ya tezislorine istinad edilorkon mogale va ya tezisin adi
goOstorimolidir.

Mogalalarin hacmi: 5-12 sohifo.

Mogalalor miitaxassis rayi (moxfi olaraq) ssasinda jurnalin redaksiya heyatinin
gorart ilo ¢ap olunur. Redaksiya diizalislor etmok U¢lin mogaloni misllifa qaytara
bilar.

Mogaloda gedon har hanst bir elmi yenilik, tezis vo S. Uc¢lin mioallif goxson
mosuliyyat dasiyir.

Jurnalda dorc olunmayan magalalor geri qaytarilmur.
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WRITING RULES

“Mathematical and natural sciences” series of the periodic scientific journal
“Transactions of Pedagogical University” accepts previously unpublished scientific
articles.

The articles can be sent in Azerbaijani, English, Turkish, and Russian languages
to the journal’s electron address — jmns@adpu.edu.az, a_zamanov@mail.ru.
Acrticles should be written in Microsoft Word writing program Times New Roman
alphabet in the font size 12 punto with intervals between lines in the range of 1.0
characters. Page sizes: from the right and left 2.0 sm, from above 2.5 sm, and the
bottom 2.2 sm.

The title should be written in black and capital letters in the middle.

The structure of the article should consist of the following format: UDC index,
author's first name/patronymic/last name, position, scientific degree and title, a
summary, and the keywords in three languages (100-150 words, 11 punto) and the
list of literature. Summaries written in three languages should be equal to each
other and match the content of the article.

The drawings, pictures, graphics, and tables in the articles should be correct,
clear, and given in the text, and writings that belong to them should be written
underneath. Formulas in the article must be assembled in the Word Equation
editor. Formulas in the article must be assembled in the Microsoft Equation
editor.

References indicated in square brackets should be numbered in alphabetical order
and given at the end of the article. For example: [1, p.8]

Information about any reference given on the list of literature must be complete
and accurate. The bibliographic description of the source reference should be based
on its kind (monographs, textbooks, scientific papers, etc.). The name of the article
or thesis must be shown when referring to the symposium, conference materials, or
theses.

The volume of the articles: 5-12 pages.

Acrticles are published on the basis of expert review (in confidence) by the decision
of the Editorial Board of the journal. The Editorial Board may return the article to
the author to make corrections.

Unpublished articles are not returned.
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