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YJIK 510.67, 512.57

C.Mewaux
Isanoorcuncxuii I'ocyoapcmeennulii Yuueepcumem
seymurmeshaik82@gmail.com

HEKOTOPBIE CYBMAKCHUMAJIBHBIE ITOJAJIT'EBPBI
B ITIPAIMOM ITPOU3BBEJEHUU I'PAAYUPOBAHHBIX
JABYX3HAYHBIX AJITEBP IIOCTA

https://doi.org/10.30546/2520-2049.73.1.2025.110

Knwouesvie cnosa:. anceOpwvr Ilocma, 08y3HAYHASL N02UKA, MAKCUMATbHbIE
nooaneedpul, CyoMaKcumMarvbivle nooancedpul

B cratbe paccmarpuBaroTcsi BOIPOCH! MOJHOTHI OJHOM CEpHHM MaKCHUMabHBIX
nojaireOp B MPSMOM TIPOM3BENICHUH TPAIyHPOBAHHBIX JIBY3HAUHbIX anreOp [locra. s
ATOr0 HEOOXOAMMO HAaWTH CyOMaKCHMaJbHBIE MOAAITEOpHI Ui COOTBETCTBYIOIIUX
MaKCHUMaJbHBIX TOoJanredp B TPSMOM IPOU3BEACHUU TPaAyHPOBAHHBIX IBY3HAYHBIX
anredp Ilocra.

S.Mesaik

DORICOLONMIS IKIQIYMOTLI POST COBRLORININ
DUZ HASILINDO BOZi SUBMAKSIMAL ALTCOBRLOR

Acar sozlor: Post cabrlari, ikigiymatli montig, maksimal altcabrlor,
submaksimal altcabrlor

Mogaloda doracalonmis ikigiymatli Post cabrlorinin  diiz hasilindo boazi
maksimal altcabrlorin tamligi mosololorine baxilir. Bunun {igiin doracolonmis
ikigiymotli Post cobrlorinin diiz hasilinde miivafiq maksimal altcabrlor {igiin
submaksimal altcabrlori tapmaq lazimdir.
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C.Mewaux

S.Meshaik

SOME SUBMAXIMAL SUBALGEBRAS IN DIRECT PRODUCT
OF GRADED TWO-VALUED POST ALGEBRAS

Keywords: Post algebras, two-valued logic, maximal subalgebras, submaximal
subalgebras

In this paper, we consider the problems of completeness about one series of
maximal subalgebras in the direct product of graded two-valued Post algebras. To do
this, we must find submaximal subalgebras for the corresponding maximal subalgebras
in the direct product of graded two-valued Post algebras.

OcHoBHBIE OnIpeieieHusI

IIycts P, u P, - momHble kiacchl (PyHKIMH ABYX3HA4YHOW JIOTHKH,
P, :<YP2(”);§,1,A,V,*> u P, =<YI52(”);§,T,A,V,*>, rie P u P - Bee n
n=1 =1

— MecTHbIe (YHKIMI, 1eHCTBYIONNE HA MHOXeCTBax E, = {0,1} u Ez = {6,1};
¢,7,AV,* - anreOpanueckue orepanuy, SKBUBAJICHTHbIE cynepno3unuu [1].

Iox npsiMbiM mpousBeneHueM P, u P, OyneMm MoHMMAaTh NPOU3BEICHUE UX KaK
rpaaydpOBaHHBIX anreop:

P,xP, = <YP2(") x 52(”):§.T,A,V.*>
=1

TIpudem omeparuu curHaTyphI anre6p ITocTa onpenensioTcs MOKOOPANHATHO:

ws ( f, f,) € P, x P, momydaem

S(f, 8,) = (. dF,), o(f, 1) =(d. o), A(f, f,)=(Af,Af,), V(f, f,)=(Vf,Vf,)
JIBYXOCHOBHBLIM OTHOIIEHHEM apHOCTH (N, M) HA30BEM OTHONIEHHE C N

koopauHatamu u3 E,={0,1} u m koopmunaramu us E, :{6,1}. [puuem

BO3MOKHBI CIydad, korja mu6o n=0, mu6o m=0. Torma mpuxoauMm K

OHOOCHOBHOMY OTHONIEHHIO Han E, = {6,1} M  COOTBETCTBEHHO Hajl

E, ={0,1}.
UYepes x (¢ umHAeKcamMu) 0003HAUYMM IE€pPEMEHHBIE, MPUHUMAOIINE
sHauenus u3 E, = {0,1}, a uepes y (c unnexcamn) —u3 E, =1{0,1;.

10
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Iyets  { f,0¢, . X ) F, (Voo Yo ) €Bx Py @ R(Xyeoes X Yivooes V) -
JIByXOCHOBHOE OTHOLIeHHE apHocTH (n,m), Toraa dynkius (f;, f,) coxpanser

R, eciu cripaBeInBo
R(Xpgrevs Xogs Yagreens Vg ) & e & R(Xig s oo Xy Vg rees Vg ) =

- R(fl(xll""’xls)""’ fl(xnl""'xns)’ fZ(yll""’ yls)""’ f2(yml""' yms))

JUTS BCEX X, ,ee X €E, M Yypyee, Yo € B, -

MaxkcumaibHbie nogaaredpsl B P, x F_>2

J1s1 onMcaHusl MakCUMalbHBIX Hojaanredp anredpsl P, x P, moctatogno

HalTH BCE€ MHHHUMAaJbHbIE OTHOUIEHUS IO BBIPA3UMOCTH C TMOMOUIBIO
(3,&, =,=,) Gopmyn apuoctu (4, 4) mHa;m MHOXecTBamm E, :{0,1} "
E, = {6,1} [3]. 3nech =, u =, - GUHAPHBIE OTHONIECHHS paBeHCTBa Ha E, u E,
. Pol(R) - muoskectBO dyHKkimii u3 P, x P,, coxpausionux coBoKynmHocTs R
MUHHUMAJIBHBIX OTHomIeHui. OTHomenne R ompexpenser momanredbpy I, ecnu
3= Pol(R).

B [3] mokasaHo, 4TO YHCIO MaKCHMalbHBIX Toganredp P,xP, paBHO
21, mpuuem 10 w3 HuX cBs3aHbl ¢ kimaccam [locta [2], a octampHBle 11 —
HOMNPSIMbIE IPOU3BEACHUS CUCTEMBI P, .

M3Bectubie pesympratel  J. Ilocta [2] ycTaHaBIMBAaIOT TMATH
MaKCHMAJIbHBIX MOJKIAcCOB cucTteMsl P, ¢ynkuuii anredpst noruku: Cj,C, -
KJIacChl PyHKIMH, coxpanstonmx KoHcTaHTel 0 u 1, D — camonBolicTBEHHBIC
¢byakuuu, M — MoHOTOHHBIC GyHKIMH, L — nuHeWHBIe QYHKIUU anreOpbl
JIOTUKH.

b. A. PomoB [3] moka3zan 4yTo, J1000€ OJHOOCHOBHOE OTHOIICHHE HAJl

E, u E,, onpezmensiomee MakcuMaibHylo momanrebpy P, wim P,, 3amgaer
MaKcHManbHyIo nojanredpy P,xP, Buma RxP, wmn P,xN (R P,,NcR).
Takum oOpasom, Bce MakcumalnbHble nopanreOpel P, x P, ¢ oxHol nomHoi
KOMIIOHEHTOM HMEIOT BUI ‘R X P§ umi P, xN, rae R u X - MakcuMajbHbIE
nofanre6psl B P, u P,, 4TO COOTBETCTBYET JBYXOCHOBHBIM MHBAPHUAHTHBIM

otHomenusM Han E, u E,. U3 otoro yrepxkaenus mnomydaem 10
MaKCHMaJbHBIX TIOJaNTeop:
CyxP,,C,xP,,MxP,,DxP,,LxP,,P,xC,,P,xC,P,xM,P,xD,P, xL:

1) C,xP,=Pol(0)

2) C,xP,="Pol(1)

11



C.Mewaux

_ 01
3) D><P2=P0|[ j
10
_ 0 01
4) M xP, =Pol
011

5) LxP,=Pol(R;)
Ry =X =X &X; =X, VX =X; &X, =X, VX =X, &X, =X
6) P2x50=P0|(6)
7) P,xC, =Pol(1)
8) P2><5=P0|[0

|
ol |
Nu

ol ol
| Ol

9) P,xM = Pol(

Ll )|
~

10) P,xL =Pol(R,,)
Ro=Yi=Y, &Y;=Y, vy, =Y, &Y, =Yy, vy, =Y, &Y, =Y,

OcranbHBIE MaKCHMAaJIbHBIE MOAANTeOPBI ONPENCISAIOTCS CIIETYIOIUMMU
JBYXOCHOBHBIMHM OTHOIICHUAMHU R, —R,;:

R,=Xx=0vy=0; Ry=x=0vy=1;
Ry=Xx=1vy=0; R,=x=1vy=1,
Rg=X% =X VvYy=0; Ro=X=%Vvy=1
Ryo=x=0vy, =Y, Ry,=x=1vy =Y,

MakcumanbHbie ogaare6pst B R x P,

Jns  HaxoxaeHuss — CyOMakCHMManbHBIX — MOAanredp  mocTymnaeM
cienyronmM oopaszom. Ilycte U e POI(Ri) - cyOMakcuMaibHas mojaireopa,

KOTOpas He siBisiercst anredpoit Ciymeukoro, T.e. u ¢ PoI(Ri )(1), roe u® u
Pol(R, )(1) BCE yHapHble (YHKIMHM COOTBETCTBEHHO M3 {u} u {Pol(R)}. Torma
paccmotpum rpaduk G, [g] - 06pas Touku (0,1,6,1) IIPU BCEX @ € {u (l)}. Eciu

u - cybmakcumanpHas mnonanrebpa Crymnenkoro, T.e. u® e POI(Ri )(l), TO

12



HEKOTOPDBIE CYEMAKCUMAJIBHBIE TTO[JAJITEBPBI B ...

paccmotpuMm rpapuk Tex QyHkumum u3 LxP,, P, xL, PoI(Rll) KOTOpBIE
MIPUHAJIEKAT POI(Ri).

1) Yucno maxcumansnoix nooanzebp ¢ Cyx P, pasno 12:

Co, %P, M x P, D, x P, Lo x P,
C, xC,, C,xC,, C,xM, C,xD, C,xL,
000 000
Pol(R%)=Poll0 0 1] Pol(R})=Pol|0 0 1|
010 011
000000
000011
Pol(RS,)YCOxBY =Poll = ~ — ~ = Z|ycWxBY
001101
010101

2) Yucno maxcumanonovix nodanzebp ¢ C,x P, pasno 12:

Co % P, M, x P,, D, xP,, L, x P,
C,xC, C,xC,, C,xM, C,xD, C,xL,
111 111
Pol(R;)=Poll1 1 0] Pol(Ry)=Pol|1 1 0}
010 0 1 1
111111
pol (R, )y COx P =poll = 1 1 10 O cm g
001 10T
010101

3) Yucno maxcumanshix nodaneebp ¢ D x P, pasno 6:
LDxP,,DxC,,DxC,,DxM,DxD,DxL

4) Yucno maxcumanvuwlx nooanzebp 6 M x P, pasno 18:

13
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M, x B, M, xP,, Dy, % B, Loy x P,
M xC,, M xC,, M x M, M xD,
00001111
Pol[RY )Y MO x B —pof 2 2 0 2 L L 1L
001100T1T1
01010101
001 001
PoI(R¥)=Poll0 1 1| Pol(R¥)=Pol|0 1 1],
0 11 100
0001 0
Pol(R¥)=Pol|0 0 1 1|, Pol(RY )= Pol| 0
0100 0
00110 0
Pol(RY)=Pol[0 1 1 1 1|, Pol(R")=Poll 1
01010 0
0 00 O0O0OO0OT1T1 0
Po|(R2“g)=Po|g g g 2 % % % % PoI(RZ“’l')zPol(l)
01010101 0

5) Yucno maxcumansuvix nodanzebp ¢ Lx P, pasno 18:

L0><FTZ, leﬁz, LDXﬁZ, Ll\/lxﬁz,
Lxéo, Lxél, LxM, LxD, LxL
0 01 1
0 01 1 L?
0 01 1
Pol(R4)Y LY x B, = Pol 0 01 b _
0 0
0 0
G,(R,) G(R) 0 0
0 0
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0 1

0 1 f. f;
Pol(R5)=Poll0 1 ,i=789;j=61011

0 1

010 0 1 1

10

10 f, f.
PoI =Polf1l 0 ,

10

010 0 1 1

00

00 L&\ {1}
PoI =Poll0 O )

00

010 00

00

00  L@\}
Pol(R)=Pol 0 © ,

00

011 11
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L(Z) :{fl’ f6’ f7’ f8’ f9’ flO’ fll’ flﬁ}

JlyanbHbIM 00pa30M OIMUCHIBAIOTCS MaKCUMAIIBHBIEC MOANITeOphl CHCTEM
P,xC,,P,xC,,P,xD,P,xM,P,xL.

Teopema: Yucno maxcumanvholx nooaneebp 6 Rx P, pasno 66.

Hoxazamenvcmeo: Bpllie MBI NEPEYHCIMIM  BCE MaKCHMallbHbIC
nofanreGpel s Kaxkoi u3 anreép C,xP,, C,xP,, DxP,, MxP,, LxP,.
Tak Kak 9MCIO MaKCHMAJbHBIX MOAAIrebp B Kaxaod u3 anrebp CyxP, u
C,x P, pano 12, B anre6pe D x P, -paBHo 6, a B ka0t u3 anre6p M x P, u

L x P, paBHoO 18, TO uTOro uncio MakcuMaibHbIX noganred B R x P, paBHO 66.
Teopema noka3aHo.
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UCOT-HESABAT MOSOLOLORINO HETEROGEN MATRISLORIN
BOZi TOTBIQLORI BARODO

https://doi.org/10.30546/2520-2049.73.1.2025.112

Acar sozlar: iist va alt saviyya, makroavazlayici, miivaqgati cadval, tasnifat
kodlar

Toqdim edilon isdo ugot-hesabat iglorindo miiayyan saviyyslor iizro igtisadi,
maliyys vo miihasibat géstaricilorinin mobloglari iizro uzlagmalarin yoxlanilmasi ti¢iin
istifado edilon algoritm vo homin algoritmin daha tokmillosdirilmasi masalasindon
sohbat acilir. Qeyd edilon masalonin halli ii¢iin daha universal vo effektivli algoritm
toklif edilir. Bu alqoritm asasinda tortib edilmis proqramdan fragmentlor gostorilmisdir.

A.A.T'aoxncues, A.X.Hoepy3oe

O HEKOTOPBIX INTPUJIOKEHUAX TETEPOI'EHHBIX MATPUI
K 3AJIAYAM BYXT AJITEPCKOI'O YYETA

Kniouesvle cnoea: eepxmuil u HUXNCHULL YDPOBEHb, MAKPO3AMEHUMEID,
8peMeHHast mabauyd, KiaccugpuKkayuoHHble Koobl

B mpencraBnenHoit  paboTe  pacCMaTpHMBAETCS — ajirOPUTM  MIPOBEPKH
COTJIAIIEHUH O CYMMax dKOHOMHYECKUX, (PHHAHCOBBIX U OYXTalTEPCKUX TOKa3aTeseH
Ha OMpEICICHHBIX YPOBHSAX YYETHO-PACUETHOW pabOThI M BOMPOCH JadbHEHIIEro
COBEpILCHCTBOBAHUSI JTOr0 anroputMa. llpemiaraercs Oojee yHUBEpCANbHBIA U
(O QEKTUBHBII aNTOPUTM pEIICHUS yKa3zaHHOW 3amaun. l[lokazaHbl (parMeHTHI
MPOTPaMMbI, OCHOBAHHOM Ha 3TOM aJrOPUTME.

A.A.Hajiyev, A.H.Novruzov

ON SOME APPLICATIONS OF HETEROGENEOUS MATRICES TO
ACCOUNTING PROBLEMS

Keywords: upper and lower level, macro substitutions, temporary table,
classification codes

In the presented work, the algorithm used for verification of agreements on the
amounts of economic, financial, and accounting indicators at certain levels in
accounting work and the issue of further improvement of that algorithm are discussed.
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A more universal and effective algorithm is proposed to solve the mentioned problem.
Fragments of the program based on this algorithm are shown.

Biz bir sira yazilarimizda [1] heterogen matrislor vo onlarin bir sira
totbiglori barodo s6hbat agmisdiq. Toqdim etdiyimiz bu yazida iso heterogen
matrislorin totbiqi asasinda miihasibat ugotunda genis totbiq edilon miihasibat
hesabat formalarinda miiayyan iqtisadi gostaricilorin siitunlar lizro kateqoriya
Vo Soviyyaloro uygun molumatlarin cominin st saviyyalordo vo vya
kateqoriyalarda diizgiin oks etdirilmasinin yoxlanilmasinin avtomatlasdiriimasi
masalaloring nozar yetiracayik.

Qeyd edok ki, torafimizdon hazirlanmis va uzun illardir ki, Azarbaycan
Respublikast Elm vo Tohsil Nazirliyindo ugurla istismar edilon “Icmal
hesabat” program paketindo bu masalalora baxilmis vo masalonin hallinin
miioyyon bir algoritm asasinda programu tortib edilmisdir. Bela Ki, hor bir {ist
Soviyyonin siitunlar tizro maliyyo Vo miihasibat gostoricilori miioyyan
doayisonlora monimsadilmisdir. Bu dayisanlor elo se¢ilmisdir ki, onlarin ilk iki
Vo ya ti¢ simvolu biitiin iist vo alt saviyyslorinin igtisadi, maliyys vo miihasibat
gostaricilorine uygun, doyisonin qalan simvollart rogom tipli olub hor bir dist vo
alt soviyya gostaricilorinin uygun golon iki, li¢ vo ya dord sayda iist-iisto diison
ragamlordon togkil edilmisdir.

Mosalon, biidco miiossisalorindo  “Biidco  toskilatlar1  vo  dovlot
biidcasindon maliyys yardimi alan togkilatlar {igiin biidca vasaitlorindan istifado
barods hesabat”larda “omayin 6donisi” gostaricisinin iqtsisadi tosnifat kodu
“210000”-dir. Bu tosnifat kodunun iqgtisadi, maliyya Vo miihasibat
gostaricilorina, yoni hesabat dovrii tizro smeta, maliyyslogsmo, kassa icrast vo
faktiki Xorc siitunlari tizro moblaglor uygun olaraq sm21, sng21, sn21, st21
kimi, alt gostaricilor olan “211000” igtisadi tosnifat kodu iizro sm211, sng211,
sn211, st211, “212000” iqtisadi tosnifat kodu {izra iso sm212, sng212, sn212,
st212, “211000” tasnifat kodunun alt kodlar1 olan “211100”, “211200” va
“211900” alt tosnifat kodlar1 tizro moblaglar comlonmasi {igtin ssm211, ss211,
ssn211, sg211 vo “212000” tosnifat kodunun alt kodlar1 olan “2121007,
“2122007, “212300” va 212400 alt tosnifat kodlar1 tlizro mabloglor
comlonmasi {igiin ssm212, $s212, ssn212, sg212 dayisonlor toyin edilmisdir.

Gostarilon masalanin halli asagidaki alqoritm asasinda aparilir:

1. Obyektlorlo slagalondirms texnologiyasindan istifado edilorok WORD
totbiqi acilir;

2. Birinci st saviyyays uygun alt saviyyslor tizro iqtisadi, maliyys vo
miihasibat gostaricilorinin mobloglori bu saviyyslora gors toyin edilmis
dayisanlarda camlanir;
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3.

«

9.

10.

Hor bir alt saviyyays uygun iist saviyyalorin mabloglori iss onlara uygun
dayisonlora manimsadilir;

Bu proses biitiin kateqoriya, iist vo alt soviyyalor tizro tokrar edilir;
Yuxarida gostorilon iist va alt saviyyalor {izra toyin edilmis dayisonlorin
ragom tipli hissalorindan ibarat massivlor yaradilir;

Toyin edilmis edilmis massivlorin 6l¢iisii sayda dovr qurulur;

4-cli bonddo gostarilon doayisonlorin adlarinin simvol hissalarindan va
massiv  elementlorinin  birlosmasindon ibarst makroavazloyicilor
(makroavazlayicilor - bir sira kommunikasiya molumatlarinin  vo
giymatlorinin avaz edilmasins imkan veron matn amrloridir) yaradilir;
Ust vo alt soviyyalorin uygun makroavazloyicilorinin giymatlori
miiqayiss edilir;

Miigayisa naticasinds miiayyan edilmis sohvlar barodo molumat WORD
totbigina gondorilir;

Bu dovr massivlorin Olgiisii sayda tokrarlanir vo nohayat yoxlama
prosesi basa catdirilir.

Kateqoriyalar, iist vo alt saviyyslor tizro iqtisadi, maliyys vo miihasibat
gostaricilorinin mobloglorinin diizgilinliiyiine nozarst edilmasi {iglin geyd edilon
algoritm osasinda tortib edilmis proqramdan fraqgmentlor agsagida gostorilmisdir.

/I WORD totbiginini agilmasi
PUBLIC wordfayl

#DEFINE wdToggle 9999998
#DEFINE wdTableRight -999996
#DEFINE wdAlignParagraphLeft 0
#DEFINE wdAlignParagraphCenter 1
#DEFINE wdAlignParagraphJustify 3
#DEFINE wdHorizontalPositionMargin 0
#DEFINE wdCollapseEnd 0
#DEFINE wdCollapseStart 1
#DEFINE wdParagraph 4

oWord = CREATEOBJECT("Word.Application™)
oWord.Visible = .T.

oWord.WindowState=2
oDoc = oWord.Documents.Add()
oRange = oDoc.Range()
oRange.Collapse(wdCollapseStart)
bashligl1=Thisform.Label1.Caption
bashligl=bashligll
WITH oRange

.ParagraphFormat.Alignment = wdAlignParagraphCenter
.Font.Size =12

.Font.Name =" A3 Times AzLat"

.InsertAfter(tasad)
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.InsertParagraphAfter()
.InsertAfter(bashliql)
.MoveEnd(wdParagraph,1)
.Bold = .T.
.Collapse(wdCollapseEnd)
.InsertParagraphAfter()
.MoveEnd(wdParagraph,1)
.Bold = .F.
.Collapse(wdCollapseEnd)
endwith

/[ Hor bir alt soviyyalor ftizro igtisadi, maliyya vo mihasibat gostaricilorinin
moblaglorinin uygun olaraq alt saviyyslara gors toyin edilmis dayigsonlorda comlonmasi
Vo iist saviyyalorin moblaglorinin onlara uygun dayisonlora manimsadilmasi

if alltrim(kod)="210000'
sm21=sumtgl
st21=sumtg
sn21=sumng
sng21=sumngl
ENDIF

if alltrim(kod)= '211000'
sm211=sumtgl
st211=sumtg
sn211=sumng
sng211=sumngl
endif

if alltrim(kod)>="211100" .and. alltrim(kod)<="211900'
ssm21=ssm21+sumtgl

§s211=ss211+sumtg

ssn211=ssn211+sumng

sg211=sg211+sumngl

ENDIF

if alltrim(kod)= 212000’
sm212=sumtgl
st212=sumtg
sn212=sumng
sng212=sumngl

endif

if alltrim(kod)>="212100" .and. alltrim(kod)<="212400'
§5212=ss212+sumtg
ssn212=ssn212+sumng
5g212=sg212+sumngl
ENDIF
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/1 Ust va alt soviyyalar {izro toyin edilmis doyisonlorin ragem tipli hissalorindon ibarat
massvilorin yaradilmasi

a[1]="211"
aa[1]='211100+...+211900"
a[2]="212"
aa[2]='212100+...+212400'
a[3]='2210'
aa[3]='221100+...+221900"
a[4]="2221'
aa[4]='222110+...+222130'
a[5]="2222"

//Gostarilon doayigonlorin adlarmin simvol hissalarindon vo massiv elementlarinin
birlosmasindan ibarst makroavazlayicilorin yaradilmasi.

i=1

do while i<=43

STORE " TO st1,st2,st3,st4,st5,st6

al=al[i]

a2=aa[i]

rek11='st'+al

rek12="ss'+al

rek21="sn'+al

rek22='ssn'+al

rek31="sng'+al

rek32='sg'+al

// Ust va alt saviyyalorin uygun makroavazloyicilorin giymatlorinin miigayiso edilmasi
Vo miiqayiso naticosinde miisyyon edilmis sohvlor barados molumatlarin WORD
totbigino gondarilmosi

if round(&rek31,2)<>round(&rek32,2)
pr=1
st1="T'p-5 lizro " +a2+" maddolarinin comi diiz deyil!"

*IF pr<>0

WITH oRange
.InsertParagraphAfter()
.ParagraphFormat.Alignment = wdAlignParagraphLeft
InsertAfter(REPLICATE(st1,1))

ENDWITH

endif

if round(&rek11,2)<>round(&rek12,2)

pr=1
st2="T'p-7 lizra" +a2+" maddslorinin comi diiz deyil! "
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WITH oRange
.InsertParagraphAfter()
.ParagraphFormat.Alignment = wdAlignParagraphLeft
InsertAfter(REPLICATE(st2,1))

ENDWITH

Endif

Gostarilon algoritm osasinda tortib edilmis proqram praktiki olaraq
totbigq edilir vo asagida yoxlama zamani ¢ixan ndgsanlar barado molumatlar
ekranda vo eyni zamanda homin molumatlar Word tatbigina yonlondirilmasi
gostorilmisdir.

& | nomma o =,
WhatsApp | TIVLSR ETMS ] Texnika va Texnologiyalar Gzrs BDPTM Paragraf-430.1216

Idaralarin smeta xarclarinin icras: hagqinda hesabat oxlamanin naticasi

76
49312160

naziy 711-1216
10

Texnika va Texnologiyalar iizro BDPTM  [| 4% ST
Iorin smeta xarclarinin icras: h da hesa

Far oglu, Copyring 2014

Qr-6 tizra 212100+ +212400 maddalarin cami diiz deyil!
Qr-6 {izrs 222311+222312 maddalarin cami diiz deyil!
Qr-6 iizra 211000+212000 maddslorin comi diiz d

Sakil 1. Daxili uzlasma zamani askarlanan noégsanlar

Sokil 1-don goriiniir ki, yoxlama zamani askarlanan ndgsanlar barads
molumat eyni zamanda qirmizi harflorlo ekranin sag torafindoki pancarads oks
etdirilmisdir ki, bu da
satt2=satt2+' '+st4+' '+st5+' '+st6
sattt=satt1l+' '+satt2
Fitl
enddo
IF pr<>0
ThisForm.Text2.Value=sattt
ELSE

ThisForm. Text2.Value="NOZARST UGURLU KECDI!'

Endif
omrlari vasitosilo askarlanan nogsanlarin pancarenin sag torafinds yerloson

matn qutusuna yonlandirilmasi ilo baglidir.
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Yuxarida gostarilon bu algoritm asasinda tortib edilmis program boyiik
hacmo malik va eyni zamanda program istifadagilari {igiin gapali olur. Belos ki,
programin praktiki olaraq totbiq edildiyi biidco miiassisalorindo “Biidco
toskilatlar1 vo dovlat biidcasindon maliyys yardimi alan toskilatlar tigiin biidco
vasaitlorindon istifado barodo hesabat”larda iqtisadi tosnifat kodlarini bes
Saviyyays ayirmaq olar. Ciinki, bu hesabat formasinda olan tosnifat kodlar1 6
rogomdon ibaratdir ki, soldan baslayaraq birinci rogomi tosnifati, ikinci rogomi
boélmani, tiglincii roqomi kdmokgi bélmoni, dordiincii rogomi paraqrafi, besinci
ragomi maddoani, altinci ragami iSa yarimmaddoni ifads edir. Bu saviyyalori
sorti olaraq A, B, C, D, E adlandiraq. Adi ¢okilon hesabat formasinda A
saviyyasinin elementlorinin sayinin 10, B soviyyasinin elementlorinin sayinin
30, C saviyyasinin elementlorinin sayinin 88, D soviyyasinin elementlorinin
saymin 122, E soviyyasinin elementlorinin sayinin 75 oldugunu nozors alsaq,
onda gostorilon algoritm osasinda tortib edilmis proqramda g¢oxlu sayda
doyisonlordon istifado edildiyini aydin gororik. Soviyyalor tizro mobloglorin
miiqayisasindo makroavazlayicilorin totbiq edilmasina baxmayaraq, hoddoan
artiq doyisonlordon istifado edilmoasi program vahidinin hacminin artmasina
sobab olur. Bu program alqoritmindo hor bir comlomo vo manimsomo
prosesinds konkret olaraq iqtisadi tosnifat kodlarindan istifados edilir ki, bu da
programin istifadagilor iiglin qapali proqram olmasina gatirib ¢ixarir. Asagida
homin hesabat formasindan bir niimuns qoyulmusdur:

Xarclorin | Hesabat dovrii Hesabat dovri
R - - arzinds daxil L
Géstaricilor |qt|s_ad| iiciin tastiq olmus Kassa Faktiki
tosnifat edilmis smeta malivyalasmo icrasi Xarc
kodlari mablagi yyo'as
moablagi
9Mayin 6danisi 210000 0 0 0 0
9makhaqq1 211000 0 0 0 0
Statda olan isgilarin 211100
oamakhaqq1
Statdankonar ig¢ilorin
amakhaqqt (statdankenar 211200
soxslara 6danilon haqq)
S_maym Ofiems_l 119_bag11 211900
digor pul 6doniglori
9mak haqqina gors 212000 0 0 0 0
ayirmalar
Mf;cburl dovlat sosial 212100
sigorta haqlar1
Icbari dovlot sigortasi 212200
Icbari tibbi sigorta 212300
Issizlikdon s1gorta 212400

Cadval Bl (“Biidca taskilatlar: vo dovlat biidcasindon maliyya yardimi alan taskilatlar
iiciin biidca vasaitlorindon istifads barads hesabat”in bir hissasi)
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Qeyd edilon bu ndgsanlarin aradan qaldirilmasi {igiin daha universal vo
effektiv alqoritmin yaradilmasi lazim golir. Birinci novbada togdim edilon
hesabat formasi tizro iqtisadi tosnifat kodlarinda olan kateqoriya, iist vo alt
saviyyalorin avtomatik olaraq har bir soviyys tizro toyin edilmasi programin
universalligini tomin edon ilkin sortlordan biri olmalidir.

A soviyyasino uygun tosnifat kodlarinin sonuncu doérd ragomi, B
saviyyasinin kodlarinin sonuncu ii¢ rogomi, C saviyyasinin kodlarinin sonuncu
iki rogomi, D soviyyasinin kodlarinin sonuncu bir rogomi sifirla qurtarir, E
saviyyasinds olan kodlarda isa heg bir sifir rogami yoxdur.

Qeyd edilon saviyyalar iizra uzlagmalar asagidaki gayda ilo aparilmalidir:

1. E soviyyssinin ilk bes rogomi eyni olan kodlarina uygun iqtisadi,
maliyys vo miihasibat gostaricilarinin mabloglorinin comi, ilk bes
rogoami E saviyyasindoki hamin ilk bes ragomino barabor olan D
soviyyasinin iqtisadi tosnifat koduna goéro iqtisadi, maliyys vo
miihasibat gostaricilarinin mablaglorine barabar olmalidir.

2. D soviyyessinin ilk dord rogomi eyni olan kodlarina uygun iqtisadi,
maliyys Vo miihasibat gostaricilorinin mablaglorinin comi, ilk dord
ragomi C saviyyasindoki homin ilk dord ragemina barabar olan C
soviyyasinin iqtisadi tosnifat koduna goéro iqtisadi, maliyys vo
miihasibat gostaricilorinin mobloglorina barabor olmalidir.

3. C soviyyesinin ilk ii¢ ragami eyni olan kodlarina uygun iqtisadi,
maliyys vo miihasibat gostaricilorinin moablaglarinin comi, ilk ig
ragomi B saviyyasindoki homin ilk ii¢ ragoemina boarabar olan B
saviyyasinin igtisadi tosnifat koduna goro iqtisadi, maliyys vo
miihasibat gostaricilorinin mobloglorina barabor olmalidir.

4. B soviyyasinin ilk iki rogomi eyni olan kodlarina uygun iqtisadi,
maliyys vo miihasibat gostaricilorinin moblaglorinin comi, ilk iki
rogomi A saviyyasindoki homin ilk iki rogomino borabor olan A
saviyyasinin igtisadi tosnifat koduna goro iqtisadi, maliyys vo
miihasibat gostaricilorinin mobloglorina barabor olmalidir.

Asagida iqtisadi tosnifat kodlarmin soviyyslori iizra uygunluq
sxemindan bir hissa gostorilmisdir.
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Sxem 1. Kateqoriya, iist va alt saviyyalorin bir-biri ilo alagalandirilmasi

Sxem 1-don goriindiiyli kimi har bir alt soviyyalordo olan mablaglarin
comi ona uygun {iist saviyyslords vo kateqoriyalarda oks etdirilmis mabloglora
borabar olmalidir.

Qeyd edilon sxem iizro uzlasmalarin yoxlanilmasi ii¢iin birinci ndvbada
hor bir tist vo homin saviyyays uygun alt saviyyalor secilmalidir:

1.

no

~

Ovvalca sxem 1-o0 uygun bir olgili A, B, C, D, E massivlarinin
yaradilmasi ti¢lin yuxarida gostarilon gayda osasinda har bir saviyys
massivlorinin 6l¢iisii tapilir;

Homin qaydaya uygun A, B, C, D, E massivlori formalasdirilir;

Ust soviyyolor vo onlara uygun alt soviyyslorin birlosmaosi
(konkatenasiyasi) ligiin iki sahali miivaqqoti codval yaradilir;

A massivinin birinci elementi gotiiriilir vo bu elementin soldan iki
simvolu ilo B massivinin soldan iki simvolu yoxlanilir;

Simvollar1 A massivinin birinci elementinin soldan iki simvoluna
borabor olan B massivinin biitiin elementlarinin birlogsmasindan
(konkatenasiyasindan) ibarat sotir doyisoni formalasdirilir;

A massivinin birinci elementi miivaqqati cadvalin birinci sahasins,
yeni yaradilmis sotir doyisoni iSo miivaqgati cadvalin ikinci sahasina
yazilir;

Bu proses A massivinin biitlin elementlori {igiin tokrarlanir;

Sonra 4-6 bandloari B vo C massivlarinin elementlorinin ilk ti¢, C va
D massivlorinin elementlorinin ilk dord, D vo E massivlarinin
elementlorinin ilk bes simvollarina géra tokrarlanir va uygun olaraq
birinci massivin elementlori va ikinci massivlorin onlara uygun
elementlorinin birlogsmalori miivaqqoti codvalo alavs edilir.
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Bu gayda ilo alinmis miivaqqoti cadval
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Baza cadvali Al. iki sahali miivaqqati cadval

soklinds olur. Alinan miivaqqgati cadval elo [1]-do gdstarilon

X X, X,
E= y Y1
b bbb,

tipli massiv kimidir.

Belaliklo, yeni yaradilmis miivaqqgoti baza codvalinin komoyi ilo iist
saviyyalords olan adadlorin, onlara uygun alt saviyyalarin odad tipli elementlori
comi ilo miiqayisosi prosesi asagidaki alqoritm osasinda aparilir:

1. Al baza coadvalinin birinci sotri gotiiriiliir vo birinci elementi miiayyon bir

dayigona, ikinci elementi isa digor doyisona monimsadilir, nahayat, bu
satir doyisoninin uzunlugu miisyyonlosdirilir;
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2.

Bu satrin ikinci elementindoki ayirici vasitasilo alt saviyyoalorin simvol
tipli elementlorinin say1 tapilir vo bu saya uygun bir dlgiilii F matrisi tayin
edilir;

i=1 gotiirmoaklo F matrisinin elementlorinin say1 qodor dovr qurulur vo
ayiricinin komayi ilo yeni yaradilmis F matrisine Bl coadval-nin alt
saviyyalarin simvol tipli elementlori manimsadilir vo F matrisinin biitiin
elementlorinin formalasmasi basa ¢atana qodor dovr davam edir;

Formalasmig F matrisinin elementlori (simvol elementlori) bir-bir
gotiiriilir vo matrisin elementlarinin say1 qodor dovr qurulur, F matrisinin
gotiiriilmiis elementinin B1 coadvaline uygun bazada axtarisi aparilir vo
homin simvol tipli elements uygun adad tipli elementlor har bir siitun iizro
ayri-ayri doyisonlordo comlonir. Bu proses dovr basa gatana godor davam
edir;

. Miivoqqoti Al baza codvalinin verilmis satrinin gétiiriilmiis birinci siitun

elementino uygun Bl cadvoalinin bazasinda axtarisi aparilir vo homin
sotirdoki igtisadi, maliyys vo miihasibat gostaricilorinin mabloglori ilo 4-
do tapilmis uygun comlor miiqayiso edilir.

Miigayiso naticosinds konarlagsma agkar edildikdo konarlasma barado
moalumat WORD tatbigine yonlandirilir.

Al baza cadvalinin biitiin satir elementlari ti¢iin 2-6 bandlordaki proses
tokrarlanir vo eyni gayda ilo B1 baza codvalinin yazilarinin say1 qoadar
dovr tokrarlanir.

Tosvir edilon algoritmin blok sxemini igtisadi tosnifat kodlarinin

uzunluglar1 sayinin 6 oldugunu bilorok asagidaki kimi qurmaq olar:
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Sakil 2 (Ust saviyyalari mablaglarinin onlara uygun alt saviyyalarin mablaglari
caminin uzlagdiriimasi blok sxemi)
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Algoritmdo gostarilon iqtisadi kodlara goro axtaris iki isulla aparila
bilir. Birinci tisulda verilonlor ardicil axtarilir. Bu prosesin yerina Yetirilmasi
zamani cadvalin biitiin yazilarina ardicil baxmaq lazim golir. Bu halda axtarisa
bir ne¢o saniys tolob edilo bilor vo buna sorf edilon vaxt codvaldoki {imumi
informasiyanin hacmindon asilidir.

Ikinci iisulda axtaris birbasa gedir, bu iisul daha somorali va daha
effektivdir. Bunun ii¢ilin verilonlor bazasi axtarig agarina gora indekslogmalidir.
Verilonlor bazasinin indekslogsmasi zamani indeksin giymotlori indeks faylinda
saxlanilir. Homin faylda indeksin giymati tiglin verilonlor bazasinin har bir
yazisinin yerlosdiyi yeri gostoron unikal istinadlar olur ki, bu da indekslarin
nizamlanmig qiymotlori osasinda lazim olan informasiyanin tapilmasi t¢iin
verilonlor bazasinin yazisina birbasa miiracisti tomin edir.

Biitiin bu deyilonlorin program tominatindan bir sira fragmentlor asagida
gostorilmisdir:

Il Saviyyalor iizra massivlorin olgiisiiniin tapilmasi vo hamin

massivlarin formalasdirilmasi
ThisForm.Label2.Visible=.T.
ThisForm.Text2.Visible=.T.
store 0 to n,m,p,n1,m1

sele forma2k

GO1

DO WHILE .not. EOF()

IF OCCURS('0",kod)=4
n=n+1

ENDIF

IF OCCURS('0',kod)=3
m=m+1

ENDIF

IF OCCURS('0',kod)=2
p=p+1

ENDIF

IF OCCURS('0",kod)=1
nl=nl+1

ENDIF

IF OCCURS('0',kod)=0
ml=ml+1

ENDIF

SKIP

ENDDO

store 1 to i,j,k,1,11
DECLARE A(n),B(m),C(p),D(n1),E(m1)
GO1

STORE " TO aa,bb,cc,dd,ee
DO WHILE .not. EOF()

IF OCCURS('0',kod)=4
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A(i)=kod

i=i+1

ENDIF

IF OCCURS('0",kod)=3
B(j)=kod

=+l

ENDIF

IF OCCURS('0',kod)=2
C(k)=kod

k=k+1

ENDIF

IF OCCURS('0",kod)=1
D(l)=kod

I=1+1

ENDIF

IF OCCURS('0',kod)=0
E(11)=kod

11=11+1

ENDIF

SKIP

ENDDO

// miivaqqgati cadvslin yaradilmasi

Create Cursor camkod (madda character(6),cmadda character (150))
=1

DO WHILE I<=n
al=ALLTRIM(A(I))

ii=1

s2="

DO WHILE ii<=m

IF LEFT(al,2)=LEFT(B(ii),2)
s2=s2+ALLTRIM(B(ii))
ENDIF

ii=ii+l

ENDDO

IF LEN(s2)<>0

SELECT camkod

APPEND blank

REPLACE madda WITH al,cmadda WITH s2
ENDIF

I=1+1

ENDDO

=1

DO WHILE I<=m
al=ALLTRIM(B(l))

ii=1

s3="

DO WHILE ii<=p

IF LEFT(al,3)=LEFT(C(ii),3)
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$3=s3+ALLTRIM(C(ii))
ENDIF

ii=ii+1

ENDDO

IF LEN(s3)<>0
SELECT camkod
APPEND blank
REPLACE madda WITH al,cmadda WITH s3
ENDIF

I=1+1

ENDDO

// Miivaqgoati cadval asasinda saviyyalor iizra mablaglarin
diizgiinliiyiiniin yoxlamlmas1 va molumatlarm WORD tatbigina
gondarilmasi

=1
SELECT forma2ks
s=0

SELECT camkod

index ON madda TO camkod
LOCAL cams,camm,camk,camf,mad,cmad,cammad,polqiy
STORE "' TO cmad,cammad
STORE 0 TO cams,camm,camk,camf
prov=0
LOCAL cam

cam=0

SELECT forma2ks
INDEX on ALLTRIM(korg)+ALLTRIM(paragraf)+ALLTRIM(kod) TO forma2ks
rn=RECNO()
SELECT camkod &&bazakod
GO1
DO WHILE .not. EOF()
mad=madda
cmad=ALLTRIM(cmadda)
m=LEN(cmad)
n=INT(m/6)
DIMENSION cammad(n)
i=1
k=1
DO WHILE i<=m
cammad(k)=SUBSTR(cmad, i,6)
i=i+6
k=k+1
enddo
i=1
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SELECT forma2ks
DO WHILE i<=n
gkod=cammad(i)
SEEK ALLTRIM(kg)+ALLTRIM(par)+ALLTRIM(gkod)
IF .not. EOF()
camk=camk+sumng
cams=cams+sumtgl
camm=camm-+sumngl
camf=camf+sumtg
endif
i=i+1
enddo
SELECT forma2ks
SEEK ALLTRIM(kg)+ALLTRIM(par)+ALLTRIM(mad)
IF ROUND(camm,2)<>ROUND(sumng1,2)
st1=mad+"-maddasinda maliyyalosmonin com mablagi sohvdir!"
ThisForm.Text2.Value=st1
prov=1
WITH oRange
.InsertParagraphAfter()
.ParagraphFormat.Alignment = wdAlignParagraphLeft
InsertAfter(REPLICATE(st1,1))
ENDWITH
ENDIF

z1=RIGHT(TIME(),2)
z2=SUBSTR(TIME(),4,2)
zam=z2+z1
wordfayl=ptf+"malumat"+zam+".doc"
oWord.Selection.wholestory
oWord.Selection.Font.Name = "A3 Times AzLat"
oWord.ActiveDocument.Save As(wordfayl)

Gostarilon program toskilatlarin tagdim etdiklori hesabatlarda askarlanan
bir sira nogsanlarin aradan qaldirilmasinda miihiim rol oynayir.

Bels ki, biidca xarclorinin igtisadi tosnifati (B1 codvali) bolma, komokgi
bdlma, paragraf, maddo vo yarimmaddolordan taskil edilmisdir. Iqtisadi tosnifat
6 rogomli koddan ibarotdir ki, soldan baslayaraq birinci ragom tosnifati, ikinci
rogom bolmoni, {igiincii rogom komokg¢i bdlmoni, dordiincii rogom paraqrafi,
besinci rogom maddoni, altinci rogom ise yarimmaddani bildirir.

Ogor nozora alsaq ki, hesabat formalarinda yarimmaddolor {izro
mobloglorin  comlori  maddolords, maddalor {izro mobloglorin  comlori
paraqgraflarda, paragraflar iizro mobloglorin comlori komokgi bdlmolords,
komoke¢i bolmolor tizro mobloglorin  comlari  bélmalords toplanir, onda
soziigedan algoritmin program tominatinin hesabatlarin yoxlanilmasi zamani
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buraxilan nogsanlarin aradan qaldirilmasinda no godor oshamiyyatli rol
oynadigini aydin gorarik.

Sonda geyd etmok istayirik ki, Azorbaycan Respublikast Maliyya
Nazirliyi torafindon miioyyon miiddstlords icra hesabat formalarinda doyisiklik
edilsa bels (yeni igtisadi tosnifat kodlarinin olavs edilmosi, bazi igtisadi tosnifat
kodlarinin ¢ixarilmasi va S.) programda doyisiklik etmoys ehtiyac qalmir. Belo
ki, programda istifads olunan verilonlor bazasinin xiisusi coadvalinds istifadagi
6zl hamin doyisikliys uygun iqtisadi tosnifat kodlarini olave etmok vo ya
silmok imkani alds edir ki, bu da programda hesabat formalarindaki saviyyalors
uygun comlorin diizgiinliiyliniin avtomatik yoxlanasini toamin edir. Bu program
hal-hazirda Azarbaycan Respublikasi Elm va Tohsil Nazirliyi ilo yanasi, tohsil
sistemi ilizro konsolids edilmis icra vo maliyys hesabatlarinda gostaricilorin
tohlili mogsadilo Azorbaycan Respublikast Hesablama Palatasinda da istifado
edilir vo respublikada bu sopkili ikinci bir program paketi yoxdur.
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HNCITOJIB30BAHUE MAILIMHHOT'O OBYYEHUA U151 PELIEHU A
3AJIAY YIIPABJIEHUA JTUHAMNWYECKUMHU CUCTEMAMMN:
METOIbI U AJITOPUTMbI

https://doi.org/10.30546/2520-2049.73.1.2025.115

Knroueevle cnosa. mawunnoe o00OyueHue, o0bOyueHue ¢ HOOKpenjieHuem,
2n1yboKkoe oOyueHue, YNpaAGNeHUe C NPOSHOUPYIOUWUMU  MOOensIMU, 2yOOoKue
HelipoHHble cemu

Mammanoe o0yuenue (MO) mpenocTaBiseT MOIIHBIE HHCTPYMEHTBI JUIS
yhOpaBlieHHS AWHAMHYECKMMHU CHCTEMaMH, OTKpBIBas HOBBIE BO3MOXKHOCTH MJIS
MOBBIILICHNST aJAITHBHOCTH W TOYHOCTHU YIPABJICHUS B CIIOKHBIX M HEIWHEWHBIX
cpenax. B nmaHHOHM cTaThe MPOBOOUTCS aHAIN3 COBPEMEHHBIX METOIOB, TAKUX Kak
obOyuenne c¢ moakperienneMm (Reinforcement Learning, RL), rmyGokoe oOyuenue
(Deep learning, DL) wu ympaBmenune c¢ mnporHosupytommmu wmoaemsimu  (Model
predictive control, MPC). Ocoboe BHHMaHHE YyIenseTcs HUX CpPaBHEHHUIO, YTO
NO3BOJISIET BBLACIWTh CHJIbHbIE W cina0ble CTOpOHBI Kaxkporo weroma. RL
JEMOHCTPHPYET BBICOKMH MOTEHHMANT B 33Javyax aJanTalud K W3MEHSIOIMMCS
ycinoBusiM, B TO Bpemsi kak DL »ddexTuBHO npumeHsercs AIs MOISIUPOBAHUSA
CIIOKHBIX AMHAMHYecKHx mponeccoB. MPC obecrieunBaeT onTUManbHOE yIpaBieHHUE,
OCHOBBIBasICh Ha IIPOTHO3aX IIOBEIECHUA CUCTEMBI. B cTaTtbe 00CyKaatoTCsi KOHKPETHBIE
NpUMephl TMPUMEHEHUS 3THX METOAOB, NPOAHAIM3HPOBAHBl MX PE3YJIbTaThl |
NpECTaBICHBl pEKOMEHAAlMK JJsl  BhIOOpa METOJOB B  3aBHCHMOCTH  OT
XapakTEepHUCTHK 3a1ad. AHaJIU3 ONUpPAeTCs Ha aKTyallbHbIC HAy4YHbIE ITyOJHKALKH, YTO
MNOJYEPKUBAET  3HAUYUMOCTh  IPEACTABJICHHBIX  BBIBOJOB Al JaJbHEHIINX
HCCIIeIOBAHUI U MPAKTHYECKOTO IPUMEHCHHSI.

E.A.Qarayeva

DINAMIK SISTEMLORIN iDAROETMO MOSOLOLORININ HOLLI
UCUN MASIN OYRONMOSINDON iSTIFADO EDILMOSI:
USULLAR VO ALQORITMLOR

Acar sézlar: masin 6yranmoasi, Reinforcement Learning, Darin 6yranma, Model
predictive control, darin neyron sabakalari

Masin 6yronmasi (ML) dinamik sistemlorin idaro olunmasinda giiclii alotlor
togqdim edir vo miirokkob, geyri-xatti mihitlordo idarsetmonin doqiqliyini artirmaq
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3.4.I'apaesa

liclin yeni imkanlar yaradir. Mogalodo Reinforcement Learning, Deep Learning vo
Model Predictive Control kimi miiasir tisularin tohlili aparilmigdir. Xisusi digqgeat bu
metodlarin miiqayisasine yonosldilmisdir, har bir {isulun Ustiinliiyii vo ¢atigmazligi
gostarilmigdir. Magalads bu iisularin totbiq sahalori miizakirs olunur, onlarin naticalori
tohlil edilir vo masalalorin xiisusiyyatlorina asason metodlarin se¢imi tigiin tovsiyalor
togqdim olunur. Toahlil aktual elmi nosrlors asaslanir vo bu, tagdim olunan naticalarin
golocak tadgiqatlar vo praktiki tatbiglor tigiin shomiyyatini vurgulayir.

E.A.Garayeva

APPLICATION OF MACHINE LEARNING FOR SOLVING
CONTROL PROBLEMS OF DYNAMIC SYSTEMS:
METHODS AND ALGORITHMS

Keywords: machine learning, reinforcement learning, deep learning, model
predictive control, deep neural networks

Machine learning (ML) provides powerful tools for managing dynamic
systems, offering new opportunities to enhance adaptability and control precision in
complex and nonlinear environments. This article analyzes modern approaches such as
Reinforcement Learning (RL), Deep Learning (DL), and Model Predictive Control
(MPC). Particular attention is given to their comparison, highlighting the strengths and
weaknesses of each method. RL demonstrates high potential for adapting to changing
conditions, while DL is effectively applied to model complex dynamic processes. MPC
ensures optimal control based on system behavior predictions. The paper discusses
specific applications of these approaches, analysis their outcomes, and offers
recommendations for selecting methods depending on task characteristics. The analysis
is based on recent scientific publications, emphasizing the relevance of the presented
findings for further research and practical implementation.

Beenenune

B mocnennme pecatmieTnss MammHHOE OOydYeHHE WTPaeT BAXXHYIO POJIb B
pelIeHnr 33jJa4 YIpaBiICHUS AJS CIIOKHBIX TUHAMHYECKHX CHUCTEM, TaK KakK IpHU
pelIeHuN 33/1a4d YIPaBIICHUS JHHAMUYECKIMH CHCTEMaMH TaKUMHU KaK, YIpaBIeHHE
ABTOHOMHBIM TpPAaHCIOPTHBIM CPEICTBOM, B POOOTOTEXHUKE, B IPOMBIIIICHHBIX
mnmponeccax MNpUMEHCHNUE TPAAUIIMOHHBIX MTOAXO0A0B 3aTPYAHACTCA.

Mamunnoe o0yuyenne (Machine Learning, ML) — »T0 paszgen Teopuu
HUCKYCCTBCHHOT'O HMHTCIUICKTA, MPEAMETOM KOTOPOTrO MABJIACTCA TIOHMCK METOAOB
pelieHuss 3agad MMyTeM OOy4YeHHs B TIpollecce pelIeHHs CXOAHBIX 3amad. Jlms
IMOCTPOCHHUA TaKUX MCTOJOB MCIOJB3YIOTCA CpEACTBa EUIF€6pI)I, MaTeMaTH4YeCKOM
CTaTHCTUKH, JUCKPETHOW MAaTEMAaTHKH, TEOPUH ONITUMHU3AIUH, YNCICHHBIX METOJIOB, U
JIPYTHX pa3/ienoB MaTeMaTuku [1].

MammHaHOe 00y4yeHHe W3BECTHO KakK O0JIaCTh WCCIIENOBAaHWUMU, TOCBSIICHHAS
pa3p360TKe BbIYUCIUTCIBbHBIX MO)ICHGﬁ n MCETOJA0B, HMHTCHCHUBHO MHCIIOJb3YIOIIUX
OoJpIEie 00bEMBI SMIUPUICCKUX MaHHBIX. OHO OEpeT cBOe HAYajio OT KJIACCHUECKHX
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pe3ynbTaToB B 00JIACTH CTATUCTHKM W WCKYCCTBEHHOTO WHTeIuiekTa. CyliecTByeT
HECKOJIKO OCHOBHBIX TIOAXOJOB U aJIrOPUTMOB, KOTOPBIE HCCIEAYIOTCS U
MPUMEHSIOTCS. PaccMOTpUM KpaTKO CyTh 3THX METOJIOB.

Oo6yuenne ¢ noakpemienueM (Reinforcement Learning, RL) — 3to oGnacts
MallMHHOTO  OOYy4YeHHWs W  ONTHMAaJbHOTO  yIpaBJICHUS, H3yYamoInas, Kak
MHTEJUIEKTyallbHas MporpaMMa MOJKET BBIMIOJHSTH JEHCTBHS B IWHAMHUYECKOH cpene,
9TOOBl MAaKCHMH3WPOBATh CHUTHAJ BO3HArpaxkaeHus. RL sBisercs omHoit W3 Tpex
OCHOBHBIX TMapagWrM MAIIMHHOTO OOYYEeHHUs Hapsiiay C KOHTPOJIHPYEMBIM U
HEKOHTPOJIUPYEMBIM  OOydeHHeM. OTOT TIOAXOA IIUPOKO TPUMEHSETCS IS
yIpaBieHHUsT TUHAMUYECKUMH CHCTEMaMH, Tl TpeOyeTcs ONTUMH3AIMS MOBEICHHUS
CHUCTEMBI B YCJIOBHUSX B3aUMOJEHCTBUS C OKpYKawIlled cpenoil. MeToapl, Takue Kak
Q-Learning, Deep Q-Networks (DQN) u Policy Gradient, mpoaeMOHCTpHpPOBAIH
BBICOKYIO A(h()EKTUBHOCTh B 3aJadyax yIpaBJICHHS poOOTaMH W aBTOHOMHBIMH
CHUCTEMaMU.

B ormnmume ot xoHTposmpyemoro o0ydenus, RL He TpeOyer Hanu4us 3apanee
Pa3MEUEHHBIX JAHHBIX WM KOPPEKLUMU HEONTUMAJbHBIX JAecTBUM. (OCHOBHOE
BHHUMaHHE yJeJseTcsd MONCKY OajaHca MEXIy MCCIeIOBAaHHEM HOBBIX BO3MOXHOCTEH
W WCIOJNIb30BaHWEM HAKOIUICHHBIX 3HAHWH IJISI MAaKCHMH3AaIUH COBOKYITHOTO
BO3HArpakI€HMs.

Opnno u3 KiIro4eBbIX oTiMunid RL 0T KilaccHuecKkuX METOJI0B TWHAMHYECKOTO
MPOTPaMMHUPOBAHUS COCTOMT B TOM, 4To RL He TpeOyeT TOYHOH MareMaTudyeckoit
moaern MDP u opueHTHpoBaH Ha pelleHHe 33aJad B MAacHITa0HBIX CHUCTEMax, TJie
MPUMEHEHNE TOYHBIX METOJIOB HEBO3MOXXHO. RL mo3Bossier 00ydaThCsi ONTUMATBLHOM
MOJIUTHKE, KOTOpas MaKCUME3HPYET (YHKIHIO BO3HATPAXKICHHA, NAXKEe B YCIOBHSX
M3MEHYMBOHN M HEOTIPEAETICHHOMN Cpeibl.

Lenp 00y4eHus ¢ MOAKpEIUIeHnEM — HalTH CTPaTeruio, KOTopasi 00ecIieInBaeT
MaKCHMaJIbHO BO3MOXKHO€ HaKOIJIEHHOE BO3HAarpaxJeHue. OTOT IPOIEcC HMEET
CXOJICTBO C MEXaHU3MaMH, HaOIIFOJaeMBIMHU B MTOBEIEHUH KUBOTHBIX. Hanmpumep, Mo3r
HUHTEPIIPETUPYET OONb U TOJIOJ KaK OTPULIATENIbHBIE CUTHANBL, & YJOBOJILCTBHE U €y —
KaK TOJIOKHTENbHBIE. JKIUBOTHBIE 00y4YaroTCsl ONTHMH3UPOBATh CBOE TOBEACHUE IS
YBEIUYCHUS TMOJOKUTEIbHBIX MOJAKpEeIuieHud, uTto genaer RL  aHamoruyHbeiM
€CTECTBEHHBIM IpolieccaM obyuenus [2; 3; 4; 5; 6].

RL obyuaem npoepammy e3aumooeiicmeosams co cpedol.

I'nyooxoe o0yuenue (Deep learning) — 3TO TOJMHOXECTBO MAaNTHHHOTO
o0ydeHusi, KoTopoe (QOKYCHpyeTCs Ha WCIIONB30BaHUN HEHUPOHHBIX CeTe s
BBHITIOJTHEHUST TAaKMX 3a/lad, Kak KiacCH(HKAIUs, perpeccHs M penpe3cHTaTHBHOE
obydenue. OOmacTe depHaeT BJOXHOBEHHE U3 OHOJOTHYECKOW HEHpOHAyKH U
COCpeIoTOYeHA BOKPYT YKJIAIKH UCKYCCTBEHHBIX HEHPOHOB B CIION U “00y4YeHMS ™ HX B
obpaboTke nmanHbIX. [IpumararenpHoe “TIIy0OKOE” OTHOCHUTCS K HCIIOJIE30BaHUIO
HECKOJIBKHX CJIOEB (OT TPEX J0 HECKOJIbKMX COTEH WM ThICSY) B ceTH. Mcronb3yemble
METOJBI ~ MOTYT  OBITh  KOHTPOJIUPYEMBIMH,  IMOJYKOHTPOJIHPYEMBIMH  WIJIH
HEKOHTPOJIUPYyEeMBbIMH [8].

HekoTopsie pacrpocTpaHeHHBIE apXHTEKTyphl CeTel TIyOOKOro oOydeHus
BKJTIOYAIOT TOJIHOCTBIO CBS3aHHBIE CETH, CETH IIyOOKOTro YOEKAEHHsI, pEeKyppPEHTHbIE
HEHpOHHBIE CETH, TEHEPAaTHBHBIE COCTSA3aTENbHBIE CETH, TPaHC(POPMATOPHI W IOJIS
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HEHPOHHOTO M3JIy4eHUsl. DTU apXUTEKTYPHl ObLTH MPUMEHEHHI B TAKUX 00JAacTsAX, KaK
KOMIIBIOTEPHOE 3pEHHEe, paclo3HaBaHUE peuyH, O0paboTKa €CTECTBEHHOIO SI3BIKA,
MaITUHHBIA TTepeBoI, OHOMH(POpPMATHKA, pa3padoTKa JIEKApCTB, aHAIN3 MEIHIIMHCKUX
M300paKCHUH, KIIMMAaTOJIOTHS, MPOBEPKA MATEPUAIOB M IIPOTPAaMMbl HACTOJIBHBIX T,
II€ OHU JJaJIU PE3yJIbTaThl, COIOCTABUMBIC C PE3YyIbTATAMH YEJIOBEYECKUX SKCIEPTOB,
a B HEKOTOPBIX CIIydasx M mpeBocxosaimue ux [7; 8].

DL ucnonv3zyem 2nybokue HelipoHHble cemu Ol  AHAAU3A  CILONCHBIX
3asucumocmett U NPOSHOIUPOBAHUSL OUHAMUKYU CUCTHEM.

YnpasJjienue ¢ nporuo3upywumumu moaeasimu (Model Predictive control)
[9]. Vmpamnenwe ¢ mporHozupyromumu wmoaensmu (MPC) mpeacraBiser coboi
ONTUMAILHYIO TEXHUKY YIpaBIEHHUS, B KOTOPOH pPacCUUTHIBAEMEBIC YIIPABIISIONINE
BO3JICHCTBYAS MHHUMU3HPYIOT IENEBYH0 (YHKIUIO JUIS JUHAMUYECKOH CHUCTEMBI C
OrpPaHUYEHHUSIMU Ha KOHEYHOM, CKOJIB3SIIIEM FOPU30HTE.
Ynpasnenue ¢ nporHozupyonmmu MoaensimMu (MPC) HCronb3yroT Ui ONITUMHU3 AU
JIefiCTBH CHCTEMY, OCHOBAaHHYIO Ha MPOTHO3MPOBAHMN OYAYIIUX COCTOSHHI 00BEKTa
Ha OCHOBE TEKYLIEr0 COCTOSIHUSA U YIPABIIOMIMX BO3IEHCTBUNA. B paMkax MalMHHOTO
00y4eHus 3TO HallpaBJieHUE Pa3BUBAETCS C UCIIOIB30BAaHUEM METOOB, TAKMUX KaK:

o QObyuenue mooeneii ounamuxu (Learning-based MPC): Jlns moBbIMICHAS
TOYHOCTH TMpPEJCKA3aHUH HUCTIONB3YIOTCI OOY4YeHHBIE MOJETH, HAIPUMEp, C
IIOMOILBIO PEKYPPEHTHBIX HEUPOHHBIX CETEN.

o [wybokue neuponnvie cemu (Deep Learning for MPC): BkiroueHue riry0OKuxX
ceTel JUId pemeHus BBICOKOPAa3MEPHBIX 3aJad yIpaBICHHS C IIeNbI0
Mpe/ICKa3aHusl He TOJIKO ONKAWIINX COCTOSIHHH CHCTEMBI, HO W Oolee
JIOJITOCPOYHBIX MOCHEACTBUI AEHCTBUIA.

o MPC pewaem 3adauu yYnpagieHuss ¢ Y4emom HpeoCKa3aHusi OUHAMUKU
cucmembl
IIpuMepsbl uccIe10BAHNA HEKOTOPBIX AJTOPUTMOB MAIIMHHOIO 00yYeHusi
Curae Mo, Aux Maptun Pycran, Kpuctuan k. Xanccern B cratee “Machine

Learning in Control Systems: An Overview of the State of the Art” [10] mokazanu, 4to
CHUCTEMBbl YINpaBJICHUS B LEJOM OCHOBAHBI Ha OJHOM M TOH Xe CTPYKType,
CTPOUTENBHBIX OJIOKaX M (PU3MYSCKUX MOJECNISAX TUHAMUYCCKOW CHCTEMbI HE3aBHCUMO
OT 00JIaCTH PUMEHEHHS U MOTYT OBITh MaTeMaTUYECKH MIPOAHAIN3UPOBAHBI C TOUKH
3pEHUs] YCTOUYUBOCTH, HAJICKHOCTH U T. J1. IPU OTPEJCICHHBIX TOMYIIECHUIX. MeTO b
MaIlIMHHOTO OOy4YeHWs, C JpYrod CTOPOHBI, SIBISIIOTCS OYEHb THOKHMH H
aJanTUPYEeMBIMU  METOJaMHM, HO HE MOMYUHSIIOTCS (UINYSCKUM MOJCISAM H,
clle/IoBaTeIbHO, HE MMEIOT MaTeMaTHYecKOoro aHann3a. B craThe mpencTraBieHbl
COBpEMEHHBIE pe3yNbTaThl Ucnoib3oBaHuss MO B cucteme ynpaieHusi. Kpome Toro,
MIPE/ICTaBlICeH TPUMEP, B KOTOPOM HEUPOHHAs CeTh OO0ydJaeTrcs HWMHUTHUPOBATH
JTUHEAPU3YIOIIUN PETyIATOP CKOPOCTH C OOPaTHOM CBSA3BIO ISl aBTOHOMHOTO CY/THA.
HeliponHass ceThb NPEBOCXOIWT TPAAMIMOHHBIN PETyJATOp B Claydae ONIHOOK
MOJENUPOBaHMs U IIyMa u3MepeHuid. Onucanbl noaxonasl k unrerpauuu ML u MPC
IUISL TIOBBIIIICHUS IIPOU3BOJUTEIHHOCTA MPOMBINIICHHBIX TPOIECCOB. JTa CTAThS
aKTyalbHa JUIsl TOHUMAHUS IIMPOKOrO CIEKTpa TOr0, KaK aJFOPUTMbl MAIIMHHOTO
0o0ydYeHUsi TMPUMEHSIOTCS K JWHAMHYECKUM CHCTEMaM VYIPAaBJICHUS, Mpejjiaras
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MOHUMAaHHUE TOTO, KAKUe aNTOPUTMBI pabOTAIOT JIyUIlle B ONPEIEIICHHBIX THIIAX CHCTEM.
“Deep Learning-Based Model Predictive Control for Continuous Stirred-Tank Reactor
System (2021). (“Deep Learning-Based Model Predictive Control for Continuous
Stirred ...””) IEEE Transactions on Neural Networks and Learning Systems 32(8):3643-
36527 [11] B aT0l paboTe paccMaTpUBaeTCs MPUMEHEHHE TITyOOKUX HEHPOHHBIX CETEeH.
HccnenoBanue TOKa3bIBaeT, Kak IIyOOKOe OOYYEHHE MOXKET YIYYIIUTh TOYHOCTb
Mozene u 3(pQPEeKTUBHOCTh YNPABIECHUS B CIOXHBIX IPOMBIIUICHHBIX HPOILECCaXx.
Cucrema peakropa CSTR mmpoko mnpuMeHseTcss B TIpoleccax CTOYHBIX BOJI.
YmpaBneHne TakoW CHCTEMOW TIPEICTaBIIsIeT COOOM CIOXKHYIO 3amaqy IPOMBIII-
JICHHOTO KOHTpOJIi W3-32 3HAYMTENBHBIX TPYAHOCTEH B JOCTIDKEHHMHM TOYHOU
nmapaMeTpudeckod HAeHTH(hUKanuu cucTeMbl. B paboTre mpesiaraercsi ynpaBjieHHue ¢
MPOTHO3UPYIOUIMMH MOJIENIIMU Ha OcHOBe rirybokoro oOydenus (DeepMPC) mis
MO/JICJIUPOBAHUS U YIIPABICHUS CUCTEMOM.

CpaBHeHHe aITOPUTMOB MAIIMHHOTO 00y4eHH s

CpaBHeHHE METOJJOB MAIIMHHOTO 00y4YeHus moka3aHsl B Tabmure.

Tabnuua
Cpasnenue anzopummos MauunHo20 00y4eHus

Ynpasienue ¢
OO0yueHnne ¢ P

MOAKPENnJICHUuEM
(Reinforcement
Learning, RL)

I'ny0oxoe o0yuenue
(Deep Learning,
DL)

NMPOTHO3UPYHOIIUM
H MOoJaeJIIMHU
(Model predictive

control)
IIpenmymecTBa: |e  Agjanrarus K| e Bricokas Tou- e Bricokas
WU3MEHSIOIIMMCS HOCTBb IIpH pabo- TOYHOCTh
YCIIOBUSAM Te ¢ OONBIINMU MIPOrHO3UPOBAHU
cpenpbl. ob0beMamMu sl ¥ THOKOCT.

e  DddeKkTuBHOCTD JTAaHHBIX. e [Ipumenenne B
B 3aga4ax c|e Bo3moxHOCTB peaJlbHOM  Bpe-
BBICOKOM  CTe- paboTsI ¢ MEHH ISl CHCTEM
NIEHbIO  HEOTIpe- HEJINHEHHBIMU C BBICOKOH cCTe-
JICIIEHHOCTH. CHUCTEMaMHU. TIEHBIO CIIOX-

e  VYHuBepcalb- e VcmeuHoe HOCTH.

HOCTh JJI Ha-
XOXKJICHUS TIpHU-
MEHEHUS B pe-
HIEHUU IIHPOKO-
ro Kpyra 3ajad.
Hampumep, yn-
paBieHUsT po0o-
TaMd Wi Oec-
MAJIOTHBIME

CHUCTEMaMH.

MpUMEHEHHEe B
3ajayax yIpas-
JICHUSI aBTOHOM-
HBIMH  TpaHC-
MOPTHBIMHU
CpEICTBAMHU.
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HenocraTtku

Tpebyer  Gomb-
IIOT0  KOJIMYECT-
Ba JAHHBIX JJIS
00yueHHSI.

[lepeobyuenwne
nu
HEOOXOUMOCTh
B OOJBIINX Ha-
Oopax JTaHHBIX.

e TpebyeT TOUYHOM

MOJICJIA  CHUCTe-
MBI

Bricokas 3aBu-
CUMOCTHh OT BBI-

BI)ICOKaSI BBIUUC- OFpaHI/IT-IeHHaSI YUCIUTCIIbHBIX
JIUTENbHAS HUHTEPIpPETUpYE pecypcoB.
CJI0’KHOCTE. MOCTBL MOJIEJIEH.

3ak/IoueHnne

OO0yuenne ¢ nogkperueHneM (RL) mpeBocxonuT B 3afauax ¢ M3MEHSIOIIAMCS
YCIIOBUSIMH, HO TpeOyeT 3HA4YMTEIbHBIX TaHHBIX U pecypcoB. ['nmybokoe oOyueHue
(DL) obecreunBaeT TOYHOE MPOTHO3UPOBAHUE, OJHAKO OTPAHMYEHO B 33qadax ¢
peaibHBIMU BPEMEHHBIMU OTPaHUYCHUSMHU H3-3a BBIYHCIUTEIBHBIX MOTPEOHOCTEH.
VYrpasiieHre ¢ TPOTHO3UPYIOIIUMH MOJIENSIMH B COYETAHHH C METOJAaMH MAITUHHOTO
00y4YeHUs] MOXKET CIIy)KUTh CEPEIMHON, oOecreuynBas OalaHC MEXAY TOYHOCTBHIO U

aJalITUBHOCTBIO.

[IpuMeHeHne METOIOB MAIIMHHOTO OOy4YEeHHUS B YIPABICHUN AMHAMHYECKIMH
CHUCTEMaMU IO3BOJISIET YINYYIIATh TOYHOCTh M 3P (EKTUBHOCTH yIpaBieHHs. Bridoop
MOJXOJAIIET0 aJrOpUTMa 3aBHCUT OT KOHTEKCTa MPHUMEHEHHs, TaKUX KakK YCJIOBHUS

cpebl.
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RIYAZIYYAT DORSLORINDO SAGIRDLORDO ROQOMSAL
BACARIQLARIN FORMALASDIRILMASINDA
GRAPH PROQRAMINDAN iSTiFADO
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Acar sozlor: Graph programa, riyaziyyat, funksiya, grafik, tatbiq

Mogaloda Riyaziyyat dorslorinds rogomsal alstlordon, xtisusilo Graph
programindan istifadonin shomiyystindon bohs edilir. Rogomsal bacariglarin tohsil
sisteminda getdikca daha boyiik rol oynadigi miasir dévrde bu programdan istifads
sagirdlora riyazi biliklorini praktiki olaraq totbigq etmak, grafiklor qurmagq va naticalori
vizual sokilds tohlil etmok imkani yaradir.

Mogalods “Kvadrat tonliyin grafik tisulla halli” mévzusuna aid g¢alismalarin
holli metodikasi toqdim edilir. Graph proqrammin istifadasi ilo kvadrat tonliklorin
grafik tisulla hoalli addim-addim izah edilir. Bu yanasma sagirdlors funksiyalarin qrafik
tosvirini anlamaga, montiqi diistincalorini inkisaf etdirmays vo hall yollarin1 vizual
sokilds gormoys kémoak edir. Ragamsal vasitalorin tadrisds istifadesi yalniz sagirdlarin
riyazi biliklarini artirmir, hom ds onlarin rogomsal bacariqlarini inkisaf etdirir.

M.B.A60ynnaesa

HNCITIOJb30BAHUE ITPOI'PAMMBI GRAPH UISI ®OPMUPOBAHUSA
OUPPOBBIX HABBIKOB Y YUHAIIUXCA HA YPOKAX MATEMATHUKHU

Knwouesvie cnosa. npocpammnoe obecnewenue Graph, mamemamuxa,
@yuxyus, epagux, npumenenue

B cratee paccMarpuBaeTcs 3HAaYCHHE ~ HCIIOJNB30BAaHUS  ITUPPOBBIX
WHCTPYMEHTOB, B 4YacTHOCTH mporpamMbl Graph, Ha ypokax wMaremMaTtuku. B
COBPEMEHHYIO 310Xy, KOT/a Ii(pOBbIe HABBIKA WTPAIOT BCe 0oJiee BaXHYIO POJb B
o0pa3oBaTenbHON CHCTEME, NMPUMEHEHHUE JAaHHOM MPOrpaMMbl TO3BOJIIET yUaIUMCS
MPAKTHYECKH TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS, CTPOUTH TpapUKd U BHU3YyaJbHO
AHAJIU3UPOBATH PE3YJILTATHI.

B crathe mpemcraBieHa METOOWKA pemIeHUs 3amad mo Teme «I padudaeckuii
METO/] PEIICHHS KBAAPATHBIX YpaBHEHHI. [1011aroBo 00BACHICTCS MPOLIECC PEIICHUS
KBaJpaTHBIX YpaBHCHHWH C WCIOJb30BaHWeM Imporpammbel Graph. Takoit momxon
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MOMOTaeT yYalluMcs IIydlie TOHATh Tpaduveckoe TMpejcTaBleHUue (GyHKIIHIMA,
pa3sBuBaTh JIOTHYCCKOEC MBINUICHHUEC U BU3YAJIN3UPOBATH CHOCO6BI PECIICHUA.
Ucnonp3oBanne 1uppoBBIX WHCTPYMEHTOB B OOYYEHWH HE TOJBKO YIIIyOisier
MaTeMaTH4ecKue 3HaHUS YyYalluxcs, HO U CIIOCOOCTBYET PasBUTUIO HX LUPPOBBIX
KOMIIETEHIIUH.

M.V.Abdullayeva

THE USE OF THE GRAPH PROGRAM IN DEVELOPING STUDENTS'
DIGITAL SKILLS IN MATHEMATICS LESSONS

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

The article discusses the importance of using digital tools, particularly the
Graph program, in mathematics lessons. In an era where digital skills play an
increasingly significant role in education, this program enables students to apply
mathematical knowledge in practice, construct graphs, and analyze results visually.

The article presents a methodological approach to exercises on "Solving
Quadratic Equations by Graphical Method." It provides a step-by-step explanation of
solving quadratic equations graphically using the Graph program. This approach helps
students comprehend the graphical representation of functions, enhance their logical
reasoning, and visualize solution methods. The integration of digital tools in teaching
not only strengthens students’ mathematical knowledge but also fosters the
development of their digital competencies.

Giris

Miiasir dovrdos rogomsal bacariqlarin formalagdirilmasi tahsil sisteminda
onamli prioritetlordan biridir. Sagirdlords rogomsal bacariglarin inkisafi onlarin
golocok is hoyatina hazirliq saviyyasini yiiksaltmoklo yanasi tshsilin
keyfiyyotinin artirlmasina da imkanlar yaradir. Informasiya texnologiyalarmin
stirotlo inkisafi todris metodlarinin vo alstlorinin doyismosini labiid edir.
Rogomsal bacariglarin formalasdirilmasi yalniz informasiya texnologiyalari
dorslori ilo mohdudlasmir, hom do digor fonlor, xiisuson do riyaziyyat
darslorinds hoyata kegirilir. Bu zaman ragomsal alstlordon istifade etmoklo
sagirdlorin ham montiqi diisiinco bacariglarini, ham do analitik gabiliyyatlorini
inkisaf etdirmok miimkiindiir.

Rogomsal bacariglarin inkisafi tohsil hiiquglariin tomolini toskil edir.
"Azorbaycan Respublikasinin Tohsil Qanunu" sagirdlorin rogomsal miihito
uygunlagsmasin1  vo texnoloji inkisafa cavab veron bir tohsil sisteminin
yaradilmasini nozords tutur. Bu qanun ¢orgivasinds miollimlorin miiasir
rogomsal alotlordon istifadasi, todris programlarinin texnologiya ilo
inteqrasiyast vo sagirdlorin rogomsal bacariglarla tomin edilmoasi hiiquqi
osaslara soykanir [1].
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Eyni zamanda, UNESCO-nun 2017-ci ildo nosr etdiyi "Rogomsal
bacariglarin inkisafi" sonodinds rogomsal texnologiyalarin tohsildoki roluna
diggoet verilmis vo sagirdlorin rogomsal savadliliginin artirilmasinin vacibliyi
geyd edilmisdir [5].

Riyaziyyat fonni iizro rogomsal alotlordoan istifadonin vacibliyi, hamginin
beynalxalq tocriibalordo do 6z oksini tapir. Tohsil programlarinda 21-Ci osr
bacariglart ¢orgivasindo rogomsal texnologiyalarin 6yranilmasi vo totbiqi
miihiim komponent kimi vurgulanir [6].

Riyaziyyat dorslorindo Graph programi [9] kimi rogomsal alotlorin
totbiqi sagirdlorin ham riyazi biliklorinin, hom do rogomsal bacariglarinin
giiclondirilmosinds mithiim ohomiyysto malikdir. Graph proqrami qrafiklorin
qurulmasi va tohlilini tamin edan effektiv bir vasitodir. Programin istifadasi
sayasinda sagirdlor nozori biliklori praktik tatbiglora gevirarak, vizual tohlil
vasitosilo daha dorindon basa diismo qabiliyyatlori aldo edirlor. Bu, onlarin
ragamsal tohlil va problem hall etms bacariglarini inkisaf etdirir.

Arasdirma

“Tonlik” riyaziyyatin fundamental movzularindan biri olmagqgla
sagirdlordoa riyazi tofokkiiri inkisaf etdirmoays komok edir. Toanliklarin grafik
dsulla halli sagirdloro funksiyalarin grafik tesvirini anlamaga, hall yollarini
vizual sokildo Gyronmoays va riyazi anlayislarin real hoyatda necs totbiq oluna
bilocayini gdstormaya sorait yaradir.

8-ci sinifdo “Cobr vo funksiyalar” mozmun Xottino aid olan “2.1.1.
Hoyati situasiyaya uygun kvadrat tonlik qurur. 2.2.2. Kvadrat tonliklori hall
edir. 2.3.1. Sarbast diison cismin getdiyi yolun zamandan asililigini kvadratik
funksiya soklindo ifado edir” standartlarinin [3] reallagdirilmasi sagirdlordon
aragdirma, qrafik qurma vo naticalori tagdimetms bacariqglari tolob edir.

Standartlarin reallagdirilmasinda Graph tatbigi programindan istifado
tonliklorin hallini  genis miistovido analiz etmoys imkan verir, daha asan
Oyronmo tsulu sagirdlordo miisbat motivasiya yaradir Vo genis bacariglarin
formalasdirilmasina yol agir. Tonliklorin rogomsal hoalli sagirdlorin riyazi
funksiyalarla islomo gabiliyystini giiclondirir, onlarin ragomsal bacariqlarini
inkisaf etdirir vo grafiklorin qurulmasi prosesini daha daqiq sokildo oyani edir
[4].

8-ci sinif "Riyaziyyat" dorsliyindo toqdim olunan "Kvadrat tonliyin
grafik dsulla holli" movzusuna aid ¢aligmalarin holli [7] metodikasin
programin Graph 4.4.2 versiyasinda nozardon kegirak.

Misal: Toanliklori Graph 4.4.2 programinin kdmayilo hall edin [7].
a)—2x*—2x+4=0 b)0,5x* +4x+6=0 c)—%x2—2x+9:0
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Kompiiters Graph 4.4.2 totbiqi programi [9] yiiklondikdon sonra asas
pancarasi agilir. Menyu satrindon «Function» bandi mausun oxu ila vurulur.
Acilan «Insert function» alt menyu bandi mausun oxu ils secilir vo ekranda bu
adda dialoqg pancarasi agilir. «Function equation» sahasina (f(x)-in qarsisindaki
sahayo) funksiyalar programlasdirma dilinde yazilir. Dialoq pancarasinda
funksiyanin qrafikin gostorilmoa (tosvir) tipi, qrafikin qurulacagi araligi vo
addimi, rongi, qalinligi, markerin tipi, rongi, 6l¢iisii vo digor parametrlor segilir.
Bundan sonra OK omr diiymosi sixilan kimi avtomatik sistemdo qrafiklor
qurulur.

a)—2x? —2x+4=0tonliyini ovvalco —2x*> =2x—4 soklindo yazag. «Insert
Function» dialoq poncorasindo «Function type» sahosindo funksiyanin
«Standart function y= f(X)» oldugunu se¢ib, «Function equation» sahasino

y=—2x? funksiyasini proqramlasdirma dilinds y=-2*x~2 kimi yazirq.
Funksiyanin grafikinin qurulacagi [-5;5]intervalini vo addimi sesmok lazimdir.
y=-2x* standart funksiya oldugundan «Steps» sahosini bos saxlamaq vo ya

moasolon, 500 addim da yazmaq olar. Bu parametrlor grafikin doqiqliyini vo
tosvirini miloyyonlosdirir. Sonra rong, xottin qalinligi, parametrlorsa uygun
marker kimi alavo parametrlori secib avtomatik sistemdo qrafiki quraq (Sokil 1).

WAl A RPLPD

rrrrrrrrr

Sakil 1. y =-2x* funksiyasimin qrafikinin Graph 4.4.2 proqgraminda qurulmasi

Eyni bir koordnat sistemindo funksiyanin tosvir tipinin standart oldugu
secildikdon sonra «Function equation» sahosino y=2x-4 funksiyasini

programlasdirma dilindo y=2*x—4 kimi yazaq. Interval, addim, rong,
xotlorin qalinligl, parametrlora uygun marker vo s. secib avtomatik sistemds
grafiki quraq (Sakil 2):
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Sakil 2. y =2x—4 funksiyasinin Graph 4.4.2 progranminda qrafikinin qurulmasi

2

Monitorda  y=-2x

funksiyasinin  qarafiki

parabola vo

y=2x-4

funksiyasimin qrafiki diiz xatt tosvir olunur. Parabola ils diiz xatt A(—2;-8) vo B(L, - 2)
noqtalorinda kasisirlar, onlarin kasisma néqtalorinin absisinin giymati kvadrat tonliyin

kokiidiir. Kosismo ndqtalorinin absislori x, =-2vo x, =1-dir.

olurug ki, —2 vo 1 odadlori verilmis tonliyi 6dayir (Sakil 3).

# Graph - Microsoft PowerPoint (24-25.03.24 Bak BZT)

n Zoom Cole Help
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(Bi1:-2)

b)0,5x* +4x+6 =0 tonliyini

g

1

0,5x> =—4x—6

soklinds

yazaq. Proqramin

«Function» bandinin «Function type» alt menyu bondinds funksiyanin «Standart

function

y=f(X)» oldugunu segib, «Insert function» alt menyu bondindoki

«Function equation» sahesina y=0,5x* funksiyasini programlasdirma dilindo -
f(x)=(0.5)x"2 yazaq. y=0,5x*funksiyas1 standart funksiya oldugundan qrafiki
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monfi sonsuzlugdan miisbat sonsuzluga qador ¢okmak olar. Odur ki, “From” and “To”
indikatorlarindan birini vo ya har ikisini bos qoya bilorik. Addim, rong, xatlorin
galinligini, parametrlora uygun marker vao s. secib avtomatik sistemds qrafiki qururug.
Eyni koordnat sistemindo funksiyanin gostorilma tipi segildikdon sonra «Function
equation» sahosino y = —4X — 6 funksiyasini programlasdirma dilindo
f(X) =—4*x—6 kimi yazariq. Uygun olaraq digor parametrlori segmaoklo avtomatik
sistemds qrafiki quraq (Sokil 4).
y =0,5%* funksiyasin qrafiki parabola ilo y = —4x—6 funksiyasinn qrafiki
diiz xatt A(—6;18) vo B(—2;2) noqtolorinds kasisirlor. Kosismo ndqtalarinin absislori

X, =—06 vo X, =-2-dir. Yoxlamagla omin olurugq ki, -6 vo —2 odadlari verilmis
tonliyi 6dayir.

B Geaph a8  x
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Sakil 4. 0,5x? +4x+6 =0 tonliyinin Graph 4.4.2 programinda halli

C)_%XZ_szrg:o tonliyini _%Xzzzx_g soklindo yazaq. Sonra bir

koordinat miistovisi tizarinds névbali olaraq «Function» bandinin «Insert function» alt

menyu bondindoki «Function equation» sahosino y= _% x> va y=2x-9

funksiyalarmi programlasdirma dilinde yazaq: f(X)=(-1/3)x"2 vo f(x)=2*x-9.
1 1

y= —g X? funksiyasinda X°-m omsali — § oldugundan funksiyanin qrafiki

genislonmis parabola olacaqdir. Ona gors do qgrafiklorin qurulacagr intervali [—15;15]

kimi geyd edirik. Hor bir funksiya {i¢iin addim, qrafikin tesvir tipi, rongi, xotlorin

qalinligini, parametrlors uygun marker vo s. se¢ib avtomatik sistemds qrafiklori quraq
(Sokil 5).
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Sakil 5. 1 X% —2x +9 = 0 tonliyinin Graph 4.4.2 programinda holli
3

Parabola ilo diiz xatt A(-9;—27) voB(3;-3) noqtalorindo kosisirlor. Kasisma

noqtalorinin absislori —9 va 3-diir. Demali, —9 va 3 tonliyin halloridir.
Beloalikla, verilmis tonliklorin Graph 4.4.2 proqraminda halli ils tanis oldug.

Kvadrat tanliklarin Graph programinda halli metodikasi
Kvadrat tenliklor riyaziyyatin fundamental mévzularindan biridir vo onlarin
holli prosesi sagirdlordo mentiqi tofokkiirlin, vizual tohlil vo problem hall etma
bacariglarinin formalagmasina kémok edir. Kvadrat tonliklori qrafik iisulla hall etmok
sagirdloro funksiyalarin qrafik tosvirini, tonliklorin hall yollarin1 vo real hoyatda
tatbiqini gostarir. Bu prosesin hayata kegirilmasi {igiin roqomsal alstlorden, xiisusilo do
Graph programindan istifado somarali bir vasitodir. Kvadrat tonliklorin Graph 4.4.2
programinda halli addimlari:
1. Proqramin hazirlanmasi:
«  Kompiiterdo Graph 4.4.2 programi yiiklondikden sonra proqrami aktivlesdirin.
»  Agilan asas pancarada grafiklorin qurulmasi iiglin biitiin alotlor mévcuddur.
«  Proqramin menyu sotirindon "Function" bandini se¢in.
2. Funksiyanin proqramlasdirma dilinds yazilmasi
« "Function" menyusunu agaraq "Insert Function" alt menyunu se¢in.
« Agilan "Insert Function" dialoq poncorosindo «Function type» sahosindo
funksiyanin «Standart function y = f (x) » oldugu segilir.
« "Function equation" sahosino kvadrat tenliklorin qrafikini qurmaq iigiin
funksiyalar proqramlagdirma dilinds yazilir.
3. Funksiyanin parametrlorinin tonzimlonmasi
+ Qrafikin qurulacagi interval, addim, xottin rongi, qrafikin qalinligr vo
markerlor kimi slave parametrlori miisyyonlogdirmak lazimdir.
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e Qrafikin daha aydin goriinmesi {igiin ronglor vo marker parametrlori
tonzimlonir. Biitiin parametrlori toyin etdikdon sonra “OK” diiymasini
basmagla qrafik avtomatik olaraq ekranda goriiniir.

4. Digar funksiyalarin slavo edilmasi:

»  Ogor tonliyin grafik iisulla halli {igiin iki funksiyanin kesigsmo ndqtesini tapmaq
tolob olunursa, bu zaman ikinci funksiyani da slavs etmok lazimdir.

* Yenidon "Insert Function" pancarasini agin vo yeni funksiyani daxil edin.

* Bu funksiya {iglin do parametrlori tonzimloyin.

5. Qrafiklorin qurulmasz:

« Hor bir funksiya iiclin uygun parametrlor daxil edildikden sonra "OK"
diiymosini basin.

«  Proqram avtomatik olaraq se¢ilmis parametrlors asason qrafiklori quracaq.

*  Monitor ekraninda parabola vo diiz xottin qrafiklori, eyni zamanda kosismo
noqtalori goriinacok.

6. Tonliyin hallinin tapilmasi:

« Tonliyin hollini funksiyalarin qrafiklorinin kosismo noqtolorinde tapa
bilarsiniz.

« Kvadrat tonliyin qgrafik iisulla hollindo kasismo ndqtslorinin absis oxu {izro
koordinatlar kvadrat tonliyin hallidir.

7. Yekun yoxlama va tohlil:

+ Kosisma noqtalorini yoxlamaqgla kvadrat tenliyin hallerinin dogrulugunu
tosdigloye bilorsiniz. Yeni, tapilan absislori tonliye daxil edorok dogrulugu
yoxlamagq olar.

8. Naticalorin yekunlasdirilmasz:

« Belolikls, tonliyin halli qrafik iisulla vizual sokilde toaqdim olundu vo kesismo
noqtolorinin tapilmasi ilo tonliyin koklori miisyyon edildi. Graph proqrami
sagirdlorin hom riyazi, ham do roqemsal bacariglarim inkisaf etdirmok iiciin
effektiv vasitadir, ¢linki az vaxtda grafiklorin doqiq sokildo qurulmasi vo hall
edilmasi imkanimi toqdim edir.

Noatica

Kvadrat tonliklorin Graph 4.4.2 proqrami vasitaSilo halli sagirdlar {igiin vizual,
doagiq va intuitiv bir dyranmo metodudur. Bu yanasma, tonliklarin hallini miicarrad bir
anlayisdan konkret, goriinan bir qrafikaya gevirarok, sagirdlorin montiqi tofokkiiriinii
vo funksional tohlil bacariglarini inkisaf etdirir. Iki fargli funksiyanmin grafikini
qurmaqla onlarin kasismo noqtolorini miiayyanlosdirmok tonliklorin halli prosesinda
mithim rol oynayir. Kasisma noqtalorinin absisinin koordinatlar1 kvadrat tonliyin
koklarini tayin edir ki, bu da tonliyin hallinin grafik tisulla tapilmasi anlamina galir.

Graph proqrami sagirdlore riyazi funksiyalarin vizual tesvirini daha aydin
sokilda togqdim edir vo onlarin grafiklarinin qurulmasi prosesini daha ayani vo anlasiqli
edir. Sagirdlor bu vasito ilo tonliklorin halli prosesini marhalali sokilds izlayir,
noticalori daha yaxsi tohlil eds bilir vo har bir addimda vizual sokildos dogruluq
yoxlamasini hoyata kegira bilirlor. Proqramin istifadesi yalmz riyazi biliklori
mohkomlondirmir, eyni zamanda rogomsal bacariglarin inkisafina da dastok olur. Bu

49



M.V.Abdullayeva

yanagma, sagirdlorin hom akademik nailiyystlorini artirir, hom do onlarda miiasir
texnologiyalardan effektiv istifads etmo vardislarini formalagdirir.

Kvadrat tonliklorin Graph 4.4.2 programinda holli metodikasindan istifado

tonliklorin grafik hollini asan vo anlagilan formada taqdim etmokls yanasi sagirdlorin
riyazi problemlori holl etma qabiliyyetini artirir vo real hoyatda riyaziyyatin totbiqi
anlayisini formalagdirir.

Natico olarag, Graph programinin tatbiqi kvadrat tonliklarin hollinds sananavi

iisullara nisboton daha interaktiv, maraqli vo motivasiyaedici bir dyronma tacriibasi
yaradir. Graph programindan istifade sagirdlorin problem hall etms va rogomsal
diistinma bacariglarimi geniglondiran vacib bir vasitadir.
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GLYCOLYSIS: IMPACT ON CANCER AND AGING PROCESS
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Keywords: monosaccharides, disaccharides, oligosaccharides, polysaccharides,
carbohydrates
Carbohydrates are part of the cells and tissues of all organisms, representatives
of the plant and animal world. The source of carbohydrates for all living organisms is
the process of photosynthesis carried out by plants. Compounds of this class make up
about 80% of the dry mass of plants and 3% of the mass of animals.

0.Z.Zalov, G.H.Xudiyeva
QLIKOLIZ: XORCONGO VO QOCALMA PROSESINO TOSIRI

Acar sozlor: monosaxaridlor, disaxaridlor, oligosaxaridlar, polisaxaridlor,
karbohidratlar
Karbohidratlar biitiin bitki vo heyvan organizmlorin hiiceyra vo toxumalarinin
ayrilmaz torkib hissasidir. Karbohidratlarin manbayi bitkilor torafindon hayata kegirilon
fotosintez prosesidir. Bu birlogsmalar bitkilorin quru kiitlasinin texminon 80%-ni vo
heyvanlarin 3%-ni toskil edir.

A.3.3an06, I X.Xyoueea
I'/IMKOJIN3: BJIMSAHUE HA PAK U TIPOIECC CTAPEHUSA

Knrwuesoie cnoea: MOHOcaxapuobwi, oucaxapuobl, onueocaxapuobwl,
ROUCAXAPUObL, Y2l1e800bL

VYriueBoabl BXOAAT B COCTaB  KIETOK M TKaHEW BCEX OpPraHM3MOB,
MPEJICTABUTENICH PACTUTENBHOTO M YKUBOTHOTO MHpa. VICTOYHMKOM YTIJCBOJOB JUIS
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BCEX JKMBBIX OPraHM3MOB SIBIISIETCS Npouecc (OTOCHHTE3a, OCYIIECTBISIEMBbIil
pactenusimu. CoelnMHEHHUs] 3TOro Kjacca cocTaBiisiioT okojo 80 % cyxoil macchl
pacrenuii u 3 % Macchl KUBOTHBIX.

Introduction

Carbohydrates are the main source of energy that is ingested by the
human body [1]. Brain mainly utilizes the glucose. Red blood cells also use
glucose only. Fiber in the diet is not digested by human body due to lack of
cellulase enzyme. Glucose is the major enegy source in the body. Glycogen is
the storage form of glucose and glycogen is stored in skeletal muscles and
liver. If glucose intake exceeds than it is utilized in the body it is converted into
fat. Riboses are utilized in formation of deoxyribonucleic acid [2].
Carbohydrates are polyhydroxy alcohol with potentially active carbonyl group
which may be aldehyde or keto group. Carbohydrates can be classified on the
basis of carbon atom present in the carbohydrates. Carbohydrates are classified
into four types monosaccharides, disaccharides, oligosaccharides, poly-
saccharides. Monosaccharides cannot be hydrolyzed further into simpler form.
Disaccharides give two mono- saccharides on hydrolysis. Polysaccharides may
be homopolysaccharides and heteropolysaccharides.

Monosaccharides. Monosaccharides cannot be hydrolyzed further into
simpler form of carbohydrates. Monosaccharides are easily absorbed in
intestines. All other types of carbohydrates like disaccharides and
polysaccharides are not absorbed directly. All disaccharides and
polysaccharides  are  ultimately  converted to  monosaccharides.
Monosaccharides are important in the body especially glucose, fructose and
galactose. Glucose is the most important carbohydrate in human body [3].
Glucose is formed from the hydrolysis of complex carbohydrates including
starch, dextrin. Glucose is found in the blood and provides energy to the body.
Glucose is also formed from breakdown of glycogen in the body. Fructose is a
reducing sugar and forms osazone crystals. Fructose is found in fruit and is also
found in honey. Fructose can be obtained in the body by action of sucrase on
sucrose. Galactose is also a reducing sugar and forms rod shapedcrystals [4].

Hemiacetal. Aldehyde can react with an alcohol to form a hemiacetal.

Hemiketal. A ketone can react with an alcohol to form a hemiketal.

Disaccharides. Disaccharides consist of two sugars that are linked by a
glycosidic linkage. This glycosidic linkage is formed by a condensation
reaction that takes place between the two sugars units, resulting in the loss of a
hydrogen atom from one monosaccharide and a hydroxyl group from the other.
Disaccharides are broken down into two monosaccharide, in the small intestine
during the processof digestion [5].

52



GLYCOLYSIS: IMPACT ON CANCER AND AGING ...

Sucrose. Sucrose contains glucose and fructose. Sucrose is found in
sugarcane. Sucrose is non reducing sugar. Sucrose formula is CioH011.
Sucrose is hydrolyzed by sucrase into fructose and glucose. Plants form sucrose
and other animals can not make sucrose. It is naturally found in plants. Pine
apple and apricot are major sources of sucrose. Sucrose is hydrolyzed into
glucose and fructose.Over ingestion of sucrose have adverse health effects like
dental caries. In dental caries, oral bacteria change sugars into acids that attack
tooth enamel. Over consumption of sucrose is also associated with metabolic
syndrome like diabetes mellitus [6]. A study was done on rats in which rats
were fed a diet containing two third of sucrose, in the beginning triglyceride
level was increased and later on insulin resistance was developed [7]. In
another study rats were fed sucrose-rich diets that developed
hypertriglyceridemia, hyperglycemia and insulin resistance [8].

Maltose. Maltose is also called malt sugar. It contains two molecules of
glucose that are joined with an o (1—4) linkage. Maltose is hydrolyzed by
maltase in intestine. Maltose is a reducing sugar and it forms osazone crystals.
Maltose occurs in the body as an intermediate product of starch digestion.
(Starch is a polysaccharide.) When maltose is hydrolyzed, it yields two
molecules of glucose [9].

Lactose. This is also called milk sugar. Lactose is a disaccharide that is
found in milk. Lactose is a large sugar molecule that is made up of two smaller
sugar molecules, glucose and galactose. Lactose is hydrolyzed by lactase in
intestines. Lactose intolerance is when a person has difficulty or is unable to
digest milk due to lack of lactase [10, 11]. Children with suspected lactose
intolerance can be assessed clinically by dietary lactose elimination or by tests
including noninvasive hydrogen breath testing or invasive intestinal biopsy
determination of lactase (and other disaccharidase) concentrations.
Management includes use of lactase-treated dairy products or oral lactase
supplementation, limitation of lactose-containing foods, or dairy elimination
[12].

Polysaccharides. Polysaccharides cannot be directly utilized by the body.
They must first be broken down into monosaccharide, the only sugar form the
body can use. Polysaccharides contain up to 60,000 simple carbohydrate
molecules. Polysaccharides are polymeric carbohydrate structures, formed of
repeating units (either mono- or disaccharides) joined together by glycosidic
bonds. Unlike other saccharides, polysaccharides tend to not have a sweet taste.
Some examples of polysaccharides include starch, cellulose and glycogen [13].

Starch. Starch is a storage form of glucose in the body. Starch is made up
of amylose and amylopectin. Starch contains amylase (10-20%) and
amylopectin (80-90%). Starch gives blue colour with iodine solution. In starch
linkage between glucose residues is 1-4 and at branch pointlinkage is of 1-6
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[14].

Dextrin. Dextrins are produced by hydrolysis of glycogen or starch and
are a group of low-molecular-weight carbohydrates. Dextrins are intermediary
products of starch digestion, also, and are formed by the action of amylases on
starches. They render the disaccharide maltose on hydrolysis. Dextrin is
extracted from corn, wheat, potatoes, or rice. Dextrins can be produced from
starch using enzymes like amylases [15].

Glycogen. Glycogen is the storage form of glucose in the body especially
in skeletal muscles and liver. Glycogen is also called animal starch. Glycogen
is analogous to the starch in plants. Glycogen is very similar to amylopectin,
having a high molecular weight and branched-chain structures made up of
thousands of glucose molecules. The main difference between glycogen and
amylopectin is that glycogen has more and shorter branches, resulting in a
more compact, bush like molecule with greater solubility and lower viscosity.
Glycogen is the source of energy most often used for exercise [16].

Cellulose. Cellulose is a natural polymer, a long chain made by the
linking of smaller molecules. The links in the cellulosechain are a type of
sugar: B-D-glucose. It comprises over 50% of the carbon in vegetation and is
the structural constituent of the cell walls of plants. Cellulose is, therefore,
the most abundant naturally-occurring organic substance. It is characterized
by its insolubility, its chemical inertness, and its physical rigidity. This
polysaccharide can be digested only by herbivores such as cows, sheep,
horses, etc., as these animals havebacteria in their rumens (stomachs) whose
enzyme systems break down cellulose molecules. Humans can not digest
cellulose due to lack of cellulase enzyme [17].

Glycosaminoglycans. Glycosaminoglycans, or GAGs, are naturally-
occurring carbohydrates found in the cartilage, connective tissue, joint fluid,
and skin. Glycosaminoglycans are unbranched polysaccharides composed of
repeating units of alternating uronic acids and amino sugars
Glycosaminoglycans (GAGS) are present on the surfaces of all adherent animal
cells and in extra cellular matrices [18].

Sialic acid. N-acetylneuraminic acid is one of the essential
glyconutrients for cell communication and functioning in the human body. It is
most commonly found sialic acid in mammalian cells. It is often found as a
terminal residue ofoligosaccharide chains of glycoproteins. Sialic acid imparts
negative charge to glycoproteins, because its carboxyl group tends to dissociate
a proton at physiological pH.

Discussion

Carbohydrates are commonly classified as monosaccharide,
disaccharides, oligosaccharides, and poly-saccharides. Plants produce
carbohydrates by photo-synthesis. In most animals, carbohydrates are the
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quicklyaccessible reservoir of energy. The main function of carbohydrates is to
provide energy, but they also play an important role in the structure and
function of the body organs and nerve cells [4]. Glucose isbroken down upto
pyruvate and lactate, in aerobic glycolysis end product is pyruvate but in case
of anaerobic glycolysis end product is lactate. In aerobic glycolysis net gain of
ATP is eight, while in case of anaerorobic glycolysis net gain of ATP is two.
The reason of less ATP production in anaerobic glycolysis is that NADH2
produced in this pathway is consumed when pyruvate is converted to lactate.
Disaccharides are broken down by their respective enzymes like lactase,
maltase and sucrose [19]. Starch is hydrolyzed by amylase. If glucose is in
excess it can be converted to glycogen, two sites are in body where glucose is
stored like muscle and liver. Liver glycogen maintains blood glucose level
while muscle glycogen does not maintain blood glucose. Liver lacks enzyme
glucose 6 phosphatase that converts glucose 6 phosphate to glucose [20]. The
brain needs to use glucose as an energy source, since it cannot use fat for this
purpose. It is for this reason thatthe level of glucose in the blood must be
constantly maintained above the minimum level. Sources of glucose are dietary
carbohydrates and glycogen. Many harmones regulate the blood glucose level.

Why do cancers have high aerobic glycolysis. If carcinogenesis occurs by
somatic evolution, then common components of the cancer phenotype result from
active selection and must, therefore, confer a significant growth advantage. A near-
universal property of primary and metastatic cancers is upregulation of glycolysis,
resulting in increased glucose consumption, which can be observed with clinical
tumour imaging. It has been evaluated that persistent metabolism of glucose to
lactate even in aerobic conditions is an adaptation to intermittent hypoxia in pre-
malignant  lesions. However, “upregulation of glycolysis leads to
microenvironmental acidosis requiring evolution to phenotypes resistant to acid-
induced cell toxicity. Subsequent cell populations with upregulated glycolysis and
acid resistance have a powerful growth advantage, which promotes unconstrained
proliferation and invasion [21].

Glycolysis links p53 function with NF-xB signaling: Impact on cancer
and aging process. In 1930, Otto Warburg observed that cancer cells produce
an increased amount of their energy through aerobic glycolysis and
subsequently, this was called the Warburg effect. During aging, the capacity for
mitochondrial respiration clearly declines and aerobic glycolysis appears to
compensate for the deficiency in oxidative metabolism. This shift in energy
production, both in aging and cancer, could protect from the toxic effects of
oxygen free radicals whereas increased glycolysis can have adverse effects. It
was recently demonstrated that the glycolysis-linked protein O- glycosylation
can potentiate the catalytic activity of IKKB and subsequently trigger NF-xB
signaling. It seems that tumor suppressor oncogene p53 has an important role in
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the regulation of protein O-glycosylation since p53 is a potent inhibitor of
glycolysis, for example, via TIGAR protein expression. Aging is known to
repress the function of p53 and this could enhance glycolysis and NF-xB
signaling [22].

Roles of p53, Myc and HIF-1 in Regulating Glycolysis - the Seventh
Hallmark of Cancer. Despite diversity in genetic events in oncogenesis,
cancer cells exhibit a common set of functional characteristics. Otto Warburg
discovered that cancer cells have consistently higher rates of glycolysis than
normal cells. The underlying mechanisms leading to the Warburg phenomenon
include mitochondrial changes, upregulation of rate-limiting enzymes/proteins
in glycolysis and intracellular pH regulation, hypoxia-induced switch to
anaerobic metabolism, and metabolic reprogramming after loss of p53 function.
The regulation of energy metabolism can be traced to a “triad” of transcription
factors: c-MYC, HIF-1, and p53. Oncogeneticchanges involve a nonrandom set
of gene deletions, amplifications, and mutations, and many oncogenes and
tumor suppressor genes cluster along the signaling pathways that regulate c-
MYC, HIF-1, and p53. Glycolysisin cancer cells has clinical implications in
cancer diagnosis, treatment, and interaction with diabetes mellitus. Many drugs
targeting energy metabolism are in development [23].

Evolution of the coordinate regulation of glycolytic enzyme genes
by hypoxia. Two billion years of aerobic evolution have resulted in
mammalian cells and tissues that are extremely oxygen- dependent. Exposure
to oxygen tensions outside the relatively narrow physiological range results in
cellular stress and toxicity. Consequently, hypoxia features prominently in
many human diseases, particularly those associated with blood and vascular
disorders, including all forms of anemia and ischemia. Bioenergetic enzymes
have evolved both acute and chronic oxygen sensing mechanisms to buffer
changes of oxygen tension; at normal PO oxidative phosphorylation is the
principal energy supply for eukaryotic cells, but when the PO falls below a
critical mark metabolic switches turn off mitochondrial electron transport and
activate anaerobic glycolysis. Without this switch cells would suffer an
immediate energy deficit and death at low PO. An intriguing feature of the
switching is that the same conditions that regulate energy metabolism also
regulate bioenergetic genes, so that enzyme activity and transcription are
regulated simultaneously, albeit with different time courses and signaling
pathways [24].

Glycolysis and Proteases as Targets for the Design of New Anti-
Trypanosome Drugs. Glycolysis is considered as a promising target for new
drugs against parasitic trypanosomatid protozoa, because this pathway plays an
essential role in their ATP supply. Trypanosomatid glycolysis is unique in that
it is compartmentalized, and many of its enzymes display specific structural
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and kinetic features. Structure- and catalytic mechanism-based approaches are
applied to design compounds that inhibit the glycolytic enzymes of the
parasites without affecting the corresponding proteins of the human host. For
some trypanosomatid enzymes, potent and selective inhibitors have already
been developed that affect only the growth of cultured trypanosomatids, and
not mammalian cells. Examples are developed concerning all enzymes in the
hexoses part with also others concerning glyceraldehyde- phosphate
dehydrogenase and pyruvate-kinase for the trioses part. Concerning cysteine
protease inhibitor development, a great number of irreversible alkylatingagents
have shown their efficacy towards the active site cysteine of parasite proteases.
This includes fluoro- methylketones, epoxides, diazomethylketones, and vinyl-
sulfones to mention a few. These functional groups are activated electrophiles
that react with the nucleophilic cysteine of the active site and are generally
quite selective for cysteine versus serine. They are thought to be also reactive
to numerous other nucleophiles in the body, especially other thiols. This
potentially hampering property seems not to be detrimental for two reasons:
first a recent report has shown that cysteine protease inhibitors containing a
vinylsulfone electrophile are uncreative towards thiols such as glutathione and
can be considered to be inert in the absence of catalytic machinery. Secondly,
irreversible inhibitors are shown to be less toxic than presumed in the parasite
treatment, owing to some bioselectivity displayed by the parasite itself [24].

Phylogenetic Analysis of Glycolytic Enzyme Expression. Although
differences among species in enzyme maximal activity or concentration are
often interpreted as adaptive and important for regulating metabolism, these
differences may simply reflect phylogenetic divergence. Phylogenetic analysis
of the expression of the glycolytic enzymes among 15 taxa of a North
American fish genus (Fundulus) indicated that most variation in enzyme
concentration is due to evolutionary distance and may be no adaptive.
Additionally, two pairs of enzymes ovary, indicating coevolution. Thus,
metabolic flux may be modulated by many different enzymes rather than by a
single rate-limiting enzyme [25, 26].
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ALUNIT FiLiZiNIN EMALINDAN ALINAN MOHLULLARDAN
QALLIUM VO VANADIUMUN QATILASDIRILIB CIXARILMASI

https://doi.org/10.30546/2520-2049.73.1.2025.124

Acgar sézlar: alunit, vanadium, gallium, konsentrat, ahang siidii

Mogalada alunit filizinin galavida hall olmasindan alinan aluminatli mahlullar
sulfat tursusu ilo morholsli neytrallagsdirmaqla avvalca AI(OH)s;, sonra ise Ga(OH)s-in
ayri-ayr1 ¢okiintiilorinin soraiti arasdirilmigdir.

pH-1 12.5-13.8 arasinda dayison galovili aliiminat mahlulu 1IN sulfat tursusu ilo
pH=9-9.5 -5 ¢atdirmagla avvalco 90%-o kimi aliiminium hidroksid, daha sonra iso
tursu ilo neytrallagdirmani davam etdirorok pH-in 6.8-7.5 giymotinds 90-98% -5 godor
gallium hidroksidin ¢6kmasine naol olunmusdur. Galliumlu konsentratda qalliumun
kiitlo pay1 0.25%-2 godar yiiksalir. AI(OH); va Ga(OH); ¢okiintiilori ayrildigdan sonra
alinan mohlulu gaynama temperaturuna geder qizdirib vo 30-40 °C-o kimi soyutmagla
ondaki Na,SO, va K,S0, duzlarmin kristallar1 ¢okdiiriiliir. Vanadathi mshlulu 80-90 °C
temperaturda 3 saat miiddatinds ohang stidii slavs edib garigdirmagla (Ca0O:V,0s= 15:1
kiitla nishati) Cas(VQOy,), ¢okdiiriiliir. Alinan ¢okiintiido V,0s-in kiitls pay1 2.4-3.0% -2
¢atmig olur. Sonuncu (NH,4),SO, ilo NH,VO; soklinds ¢okdiiriilmiis va naticads onun
550 °C quzdirilmaqla par¢alanmasindan 98.5%-o kimi tamizlikda V,Osalmag olur.

A.X.Ocmanosa, 3.A,/icabéaposa, C.X Kanaumapoea, I' U Anviannot

KOHAEHCALUA U YIAJIEHHUE I'AJIJIUSA U BAHAJIUS U3 PACTBOPOB,
INOJYYEHHBIX IIPU IEPEPABOTKE PYJIA AIYHUTA

Knwouesvie cnosa: anynum, ganauil, 2aniuil, KOHYEHMpam, 2auleHas: U36ecms

B cratbe uccregoBansl ycnosus no3ranHoro ocaxaeHus AI(OH); u Ga(OH);
IMyTeM MOCTEIIEHHOW HEeHTpaiu3ali CEPHOW KHCIOTOW aTFOMHHATHBIX PacTBOPOB,
MOJTYYCHHBIX TP PACTBOPCHUH aTYHUTOBOH PY/IbI B MIEIOYH.

Ilemounoit pacTBop amromuuata ¢ pH 12,5-13,8 noBomsat 1H cepHO# KHCTOTON
no pH=9-9,5 mpu stom ocaxmaercs g0 90%, TUAPOKCUIOM aTIOMHMHHS, a 3aTE€M
MpOJOJDKasg HeWTpanmuzanuio kucioroil npu pH ot 6,8-7,5 mo 90-98% ocaxmaercs
THJIPOKCH]T TayuTusl. MaccoBast JIOJs TaJUIHsI B TAJUTHEBOM KOHIIGHTPATE YBEITUUHUBACTCS
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mo 0,25%. Ilocne Beimenenusi ocaaka Al(OH); m Ga(OH); momydeHHBIA pacTBOp
HArpeBaloT JI0 TEMIEPATyphl KHIICHHS U oXJaxaaroT 10 30-40 OC, 11pu 5TOM BBINAZAIOT
kpuctamnsl Na,SO; m Ky;SO; B ocamok. Caz(VO,), ocaxmaioT mpo0aBiIeHHEM
M3BECTKOBOTO MOJIOKA YTEM TICpEMEIIMBAHMEM B BaHAJATHBIM PAaCcTBOpP MPHU
temneparype 80-90 0C B Teuenume 3 wacoB (MaccoBoe coorHomienue CaO:V,0s =
15:1). MaccoBas nmons V,Os B moiryueHHOM ocanke pocturaet 2,4-3,0%. Hamee
(NH,),SO, ocaxmator NH,VOs, pasmaraior HarpesanmeM mpu 550 °C u momygaror
V5,05 uncroroii 1o 98.5%.

A.Kh.Osmanova, Z.A.Jabbarova, S.Kh.Kalantarova, G.l.Alyshanly

C CONDENSATION AND REMOVAL OF GALLIUM AND VANADIUM
FROM SOLUTIONS OBTAINED FROM THE PROCESSING
OF ALUNITE ORE

Keywords: alunite, vanadium, gallium, concentrate, slaked lime

In the article, the conditions of the separate precipitates of AI(OH); and
Ga(OH)3 were investigated by stepwise neutralization of aluminate solutions obtained
from the dissolution of alunite ore in alkali with sulfuric acid.

The alkaline aluminate solution, whose pH ranged from 12.5-13.8, was
brought to pH=9-9.5 with 1N sulfuric acid, and then up to 90% aluminum hydroxide
was precipitated, followed by acid neutralization, which resulted in the precipitation of
90-98% gallium hydroxide at a pH of 6.8-7.5. The mass fraction of gallium in the
gallium concentrate increased to 0.25%. After the Al(OH); and Ga(OH); precipitates
were separated, the resulting solution was heated to boiling temperature and cooled to
30-40 °C, thereby precipitating the crystals of Na,SO4 and K,SO, salts. Caz(VOy), is
precipitated by adding lime milk to the vanadate solution at a temperature of 80-90 °C
for 3 hours and stirring (CaO:V,0s= 15:1 mass ratio). The mass fraction of V,0s in the
resulting precipitate reaches 2.4-3.0%. The latter is precipitated with (NH4)2SO4 in the
form of NH4VO3, and its decomposition by heating to 550 0C yields V205 with a
purity of up to 98.5%.

Giris

Vanadium strateji metal olub, coxlu miqdarda yiiksok keyfiyyatli
metallik orintilorin, o ctimladan bark polad ndvlarinin istehsalinda az miqdarda
iso katalizator kimi istifado edilir [1, 2]. Son illar elektro, radio vo mikrodalgali
qurgularda lazimi xassoloro malik yeni ndv materiallar kimi qallium vo
vanadiumun birlogsmalarina nazars garpacaq doracads digget artiritlmigdir.

Hal-hazirda vanadiumu ugucu =zollardan, islonmis katalizatorlardan,
titanomagnetitlordon, neftin emal mohsullarindan, slaklardan, gallium isa sink
torkibli polimetallik filizlorin emal mohsullarindan vo aluminum torkibli
filizlorin (boksit, nefelin va alunit) emalindan yanasi moahsul kimi alinir.
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Odabiyyatda vanadium va galliumun zollardan, slaklardan, qirmizi slamdan
¢ixarilmasi haqqinda malumatlara rast goalinir [3, 4, 5].

Aluminium  torkibli xammalin kompleks emali zamani emal
mohsullarindan qallium va vanadiumun ¢ixarilmasi probleminin aktualligi, bu
metallarin az miqdarda istehsali vo filiz yataqlarinda bu metallarin miqdarinin
azlig1 (1000-1500qg/1) ilo miiayyan edilir.

Alunit filizi komponentlorin sayma goro kompleks xammal sayilir vo
emal zamani ondan 40-a yaxin moahsul almag olur [6]. Alunitls isloayan Ganca
gil-torpaq zavodunda asagidaki mohsullar istehsal edilirdi: gil-torpaq (Al,O3),
sutlfat tursusu, kalium giibrasi, xorok duzu. Vanadium va qalliumun istehsali
texnoloji sxemdoa noazors alinsa da prosesin kimyasinin hartorofli dyronilmomasi
sababindoan istehsalatda bu marhalani hoyata kegirmok miimkiin olmamisdir.

Alunitin kompleks emal1 zamani qallium vo vanadium ¢ixarilmasina aid
Saxtaxtinski H.B vo onun omokdaslarinin [7] iki miixtalif monoqrafiyalarinin
nosr olunmasina baxmayaraq bu elementlorin qatilagdirib  ¢ixarilmasi
laboratoriya tocriibalorinds yoxlanilmamisdir. Vanadium vo galliumun emal
mohsullarinda paylanma gostoricilorino goéro onlarin istehsalda harda toplana
bilacayi hagqinda malumatlar monografiyada yer almisdir.

Togdim olunan mogalods alunitin golovido emali zamani alinmis ana
mohlullarda galliumu vanadiumdan ayirmagqla, hor iki metalin ¢okdiiriilmasinin
optimal parametrlorini tapmaq vo ¢okmoanin mexanizmini 6yranmakdir. Sonda
prosesi sadolosdirmokls, qalliumu vo vanadiumun g¢ixarilmasinin iqtisadi
cahotdan sarfali va ekoloji cahatdan tohliikasiz emal sxemini toklif etmakdir.

Todqiqat isindo mogsad alunitin golovido emalindan alinan aliiminath
mohlullardan gallium vo vanadiumun qatilasdirib ayri-ayriligda selektiv
konsentratlar soklindo almaq vo prosesin kimyasini aydinlagdirmaqdir.

Tacriibi hissa

Tadgigatin metodikas1 va obyekti: Todgigat zoylik alunit filizi
yatagindan gatirilmis orta niimuns ilo aparilmigdir. Kimyoavi torkibi asagidaki
kimidir %: %: Al,05-24,09; SiO, — 31,09; Fe,O3; — 4,14; TiO, — 0,48; K,0 —
5,15; Na,O - 0,23; SO; — 27,11; V — 0,0315; Ga — 0,003.

Alunit filizini galovi mahlulunda hoall etdikds (bark : maye fazalar
nisboti 1:5, qarisma surati 700 dévr/doq, gelovinin gatiligl 110.9 g/, =80 °C,
emal miiddoati 60 doq.) asagida gostarilon torkibds aliiminat moahlulu alinir, g/l :
40.53-85.2g/1 Na,0, 40.8-75q/l Al,O3, 0.678-0.76 g/l V,0s, 0.124 g/l Ga,03,Kn,
=1.634-1.88 [8].

Aliiminath moahlullarda gallium vo vanadiumun qatiligi az oldugundan,
ilkin tocriibodon alinan mohlullar dovroys qaytarilaraq onlarin qatilig
artirtlmigdir. D6vraya gaytarmagla gallium va vanadiumun gatiliginin miiayyan
hodds godor qaldirmaga nail olunmusdur: Ga=27.18 mg/l, V=234.74mg/1 [9].
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Istifado olunan cihazlar: Tacriibolordo aliiminiumun miqdar1 ¢okma
tsulu ils, gallium vo vanadiumun miqdar1 iso fotometrik tsulla KFK-3
fotokolorimetrinds 6l¢mokls aparilmisdir.

Tocriibalordo mohlulun pH-1 tursu vo golovi oslava etmoklo HI2211
Munn cihazi ils Ol¢lilmiisdiir.

Naticalar va miizakiralar
Alunit filizinin terkibinds olan alunit mineralinda V3" va AI** jonlar
izomorf ovoz olunur. Alunit minerali golovi mohlullarinda asanligla hall
olunaraq aluminatlara, gallatlara vo vanadatlara gevrilir:

KAIl3(OH)s(SO4), + 6KOH =2K,S0,4+ 3K[AI(OH)4] (1)
Ga,03 +2KOH+3H,0 = 2K[Ga(OH)4] )
V,03+0,= V,0s 3

V,05+ 6KOH= 2K3VO,+3H,0 (4)

Aliminat mohlullarindan gslovinin qatiligi 1-6mgq/1 araliginda oldugu
ticiin, mohlulda aliiminium va gallium monomer ion formasinda [ Al(OH)4],
[Ga (OH)4] olur.

Altiminium vo qallium hidroksid soklindo  ¢okdiirmok {igiin
monomerdon hidroksid ionlarint ayirmaq lazimdir.

Aliiminat mohluluna tursu olavs edildikds, tursudak: hidrogen ionu (H")
monomerdon OH™ ionunu ayirir, bu da miivafiq olaraq AI(OH); vo Ga(OH)s-in
¢okmasing saboab olur.

K* + [AI(OH)4] + H'=AI(OH)3| + K'+ H,0 (5)
K" + [Ga(OH),] +H'= Ga(OH)3] + K" + H,0 (6)

Aliiminat mohlullarini tursu ils neytrallagdirdigda aliiminium hidroksid
gallium hidroksiddon tez ¢okiir. Bunun sobabi goalovi mahlullardan Al(OH); vo
Ga(OH); baslangic ¢okmo pH-1n forgli olmasidir. pH-1 12.5-13.8 olan aliiminat
mohlullarindan pH-1 9.5-9,0 —a kimi azaltmagla 90%-o kimi Al(OH); —i, pH
7.5-6.8 -0 godor azaltmagla iso 98%-o kimi Ga(OH)3; ¢okdiirmok miimkiin
olur.Tonliklardon (5) vo (6) goriindiiyii kimi bu reaksiyalar1 hoyata kegirmok
ticlin aluminat moahlulundan sarbast OH" ionlarin1 neytrallasdirmaq lazimdir.
Bayer proseslorindo boksit vo nefelinin emalindan alinan belos mohullar
karbon 4-oksid ilo neytrallasdirmaqla hoyata kegirirlor. Karbon gazi su ilo
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birlasib zoif karbonat tursusu omalo gatirir. Bu tursu iso moahluldaki hidroksid
ionunu neytrallagdirir.Yuxarida xatirladigimiz kimi alunit filizinin tarkibinds
27.11% SOj3 oldugundan vo mohlulda emal zamani1 golovi metal sulfatlari amalo
gotirdiyindan, todqgigat isindo do neytrallasdirici reagent kimi duru sulfat
tursusundan istifads edilmisdir. Bu ham do aluminat mohlullarina kenar (CO3s?)
ionun daxil edilmasinin qarsisini alir. CO; ilo neytrallasma zamani moahluldan
golovi metallarin aluminatli birlosmasi davsonit [NaAICO3(OH),] torkibli
¢okiintiiniin amalo galmasina sabab olur. Bu birlosmanin amolo galmasi isa
aluminiumun itkisino sabab olur.

Owwvalco H' ionlarmin miqdarinin  mohlululunun  pH-min  dayisma
dinamikasina tosiri aragdirilmisdir. Noaticalor Cadval 1 va 2-do grafiki olaraq isa
Saokil 1-do verilmisdir.

14 5

13 4

12 4

Al{OH); - 90%
11 -

T
o

10 4
Ga(OH); - 96.7%
9 -

8 -

7 -

0.43 0.54 0.96 115 122 128 132 mq 1N H50,

Sakil 1. Aluminat mahlulunun pH-in IN H,SO, mahlulu ilo neytrallagdirilmas ayrisi.
I hissa AI(OH)s, 11 hissa isa Ga(OH);

Sokil 1-don gorindiiyli kimi, pH-in doyismo ayrisi iki sahads 06ziinii
gostarir. 1-ci saha pH-in 12.8-9.5 intervalinda doyismasinas, 2-ci saho iso pH
9.5-7 giymatlarinds doyismasine uygun galir.

Altiminium va gallium hidroksidlarinin ¢okmasins tursunun sarfi (ml; q) vo pH-
1n tosiri (t=50°C)

pH-1 12.82 olan 50 ml aluminat mahluluna 23.5 ml (¢akica 1.152 gr) 1N
H2SO4 mohlulu slavs etdikds, mahlulun pH-1 9.5 qiymatins kimi azalir. Bu iso
mohluldaki aluminiumun 90%-o Qodor ¢6kmasine sobab olur. Bu soraitds
mohluldaki galliumun 96.8%-i ¢okmiis olur (Cadval 1).
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Cadval 1.
Aliiminium va qallium hidroksidlorin ¢6kmasina tursu sarfi(ml,q) vo
pH-n tasiri (V= 50ml, pH,.,= 12.82)

Neytrallagsmaya nTugllll;lz_
Mohlu- | sarfolunan 1IN | Ana SZ; son?a Al,O, Ga,04 V,05
lun H2804 mah-
Ne | hacmi lulun Na,0
' Moshlul- N Moshlu-
mi ml Q pH mq Mohlulda Co6kon%| da olan, Gokon daolan
olan, mq %
mq mq
0. |50 0 0 12.82 |2026.5 2040 - 6.2 - 38.0
1. |58.8 8.8 0.43 11.62 |1674 897.6 56 6.2 - 38.0
2. |61 11.0 |0.54 11.0 |1585.74 714 65 6.18 0.32 37.95
3. |69.5 195 (0.96 10.3 124291 367.2 82 5.9 4.49 37.8
4. |735 235 |1.152 |9.54 |1086.09 204 90 5.60 9.68 37.9
5 |74.8 248 |1.215 |9.0 1034.7 173.4 91.5 2.66 57.0 38.0
6. [76.3 26.3 |1.280 |7.86 |981.61 51.0 97.5 0.5704 ]90.8 38.0
7. |77 27.0 |1.323 |7.0 946.5 8.16 99.6 0.06 96.77 |37.5

pH-1 13.0, hocmi 100 ml olan aluminat mohlulunda (Cadval 2)
komponentlorin gatihigr: Al,03-74.50/1; Na;O - 85.2 g/l; V2,05 - 0.687 g/l; Ga,03 -
0.124 g/l. pH-in 9.5 giymotino kimi neytrallagmasina cadvol 1-doki ragomlo
miigayisada 46.8ml (¢okico 2.29 ) 1IN H,SO, mohlulu sorf olunur. Bu zaman
mohluldan 90.05% aliiminium, 18%-o kimi qallium ¢6kmiis olur (Cadval 2).

Cadval 2.
Aluminium va gallium hidroksidlorinin ¢ékmasina tursu sorfi (ml; q)
Vo pH-n tasiri (t=50°C)

Tursu ilo
Neytrallagmaya neytralla-
Mohlulun sorf olunan 1N Ana sandan Al,O4 Ga,03 V,05
Ne| hocmi, H2S0, mohlulun sonra
ml pH-1 Na,0
Mohlul- Coken Mohlul- Coken Mohlul-
mi Q Mq da olan, % da olan, % da olan,
mq mq mq
0. [100 0 0 13.0 4053 4080 0 124 0 67.8
1. |117.8 1758 (0.861 |[11.6 3348 1795.2 56 124 0 67.7
2. 1122 22.02 |1.08 11.1 3170 1428 65 12.3 0.23 |67.8
3. 139 39 1911 |104 2486 734.4 82 12.26 1.1 67.8
4. |146.8 46.8 |2.29 9.5 2172 406 90.05 [10.168 |18 67.5
5. ]149.6 49.6 |2.43 9.0 2070 347 91.49 |5.82 53.0 |67.2
6. [152.6 52.6 |2.58 7.8 1963 101.5 9751 |[1.24 90 67.1
7. |154.2 542 |2.65 |7.0 1893 16.2 99.4 0.1 994 [67.2

Tacriibalorlo aliiminium hidroksidin 90%-i, gqallium hidroksidin iso 10%-
ni ¢Okdiiro bilon optimal pH-mn 9.5 gotirilmasi toklif olunur. Qallium
hidroksidin isa tam ¢okmasi 96.77% pH-in 7.0 giymatinda bas verir (Cadval 3).
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Cadval 3-do ana mohlulun torkibindaki Na,O, Al,03, V205 vo Ga,Oz-1n
pH-dan asili olaraq qatiliginin doyismasi gostorilmisdir. Codvaldon goriindiiyii
kimi pH-mn 12.82-7.0 giymat intervallarinda mohluldaki V,0s-1n qatiligi demok
olar ki, doyismoz galir (0.67g/1).

Cadval 3.
Alunit filizinin emalindan alinan mahlullardan Al,Ga va V-un pH —dan as:l
olaraq qatiliginin dayismasi

Molulun | N&20 Al0s Gaﬁsm Mohlulda
Ne doyismosi qatihg, Mohlulda olan Skon.d Nlla ulda Cokon |0lan, V205
g/l atilig1 (okan,% | olan % a
qatiigl, 4 qatiligy, q
0. |12.82 40.53 40.8 - 0.124 - 0.678
1. [11.62 33.48 17.94 56 0.124 - 0.678
2. 11,0 31.70 14.28 65 0.12.3 0.32 0.670
3. |10.3 24.84 7.34 82 0.118 4.49 0.670
4, 19.54 21.72 4.08 90 0.112 9.68 0.675
5. 19.0 20.69 3.48 91.5 0.0513 57.00 0.673
6. |7.86 19.63 1.02 97.5 0.0114 90.8 0.672
7. 7.0 18.93 0.16 99.6 0.0012 96.77 0.671

Qalovi metallarin vanadath mohlullarindan vanadiumun Kkalsium-
vanadat soklinds ¢okdiiriilmasi

Aluminium va gallium hidroksidlorindon ibarat ¢okiintiilor ayrildigdan
sonra ana mahlul natrium vanadat, natrium sulfat vo kalium sulfat duzlarindan
ibarat olur. Ovvalco mahlul gaynama tempraturuna qodsr qizdirilib, 30-40 °C
temperaturda soyuduldugda, mohluldaki qolovi metal sulfati duzlan
kristallasaraq natriumvanadat duzundan ayrilir. Buxarlanmadan sonra alinan
mohlullarda vanadiumun qatiligi 0.5-1.0 g/I-o gatir.

Aluminium vo qallium hidroksidlori ¢okdiiriilondon sonra pH=7 olan
natrium (kalium) sulfatli, vanadatli mahlul yuma mohlullar ilo garigdirilib 70-
80 °C temperatura kimi qizdirihir vo 1/2 hisss galana goder buxarlandirilir. 30-
40 °C-o kimi soyudulan mahlulda galavi metal sulfatli duzlar (Na;SO4, K;SOy)
kristallasaraq natriumvanadatdan ayrilirlar

Molumdur ki, vanadat tursusunun duzlar1 agir metal ionlar1 (Fe3+, Pb2+,
Ba*) vo kalsium ionu ilo gatin hall olan vanadatlar omals gtirir. Torofimizdan
vanadiumun ohong siidii vasitasi ilo ¢okmosi soraiti arasdirilmigdir. ilk anda
tocriibalor model mohlullarda yoxlanilmig, sonra isa texnoloji mohlullarda
aparilmigdir. Alinan mohlullardan vanadium shang siidii ilo (TOCT 9262-77)
cokdiirilmiisdiir. Tacriibolor vanadiuma gora qatiligi 3 miixtalif migdarda olan
mohlullarda (0.68mgq/1,1mq/1,1.5mgq/1) aparilmisdir.
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NaszVO, olan mahlulu yenidan 85°C-o godar qizdirib {izarina hissalarls

sonmiis shang moahlulu slavs edilir:
2NazVO, + 3C&(OH)2 = Cag(VO4)2 J +6 NaOH (7)

Mohlulda NazVO, gatiligini sabit saxlanmaqla shong siidiiniin qatilig
doyisdirilir: 1:1-18:1 nisbatino kimi (Cadval 4-6). Goriindiiyii kimi, mohluldan
95%-don ¢ox olan vanadati 15:1 nisbatinds ¢okdiirmak olur.Cokmo miiddatinin
todqiqi gostordi ki, vanadiumun tam ¢6kmasi 3 saat miiddstinds tam basa catir.
Almman vanadatli konsentratda V,0s-in kiitlo payr 2-3% arasinda doyisir.
Konsentratin torkibinds olan avvalki morhalods tam ¢6kmoyon sulfatli duzlar
kimyavi cohotdon vanadiumla bagli olmadiglart iigiin, asanligla konsentratin
torkibindon su ilo yuyulmus olur. Alinan vanadiumlu ¢okiintii siiziiliir,
quruducu sobada qurudulur.

V;0s-1n ilkin qatilig1 0.68 g/1, t=85-90 oc; qarigma vaxti 3 saat, Na,0O — 50
g/l oldugda aparilan ¢c6kma noticalari cadval 4-do 6z oksini tapmusdir.

Cadval 4.

Ca0:V,0s kiitla nisbatinin Caz(VO,),-in ¢ékma faizina tosiri

Ca0:V,05 1:1 3:1 6:1 8:1 10:1 | 12:1 | 15:11 | 18:1 | 20:1

(Okmaden —— sonraki | cos | 107 | 0.254 | 0.47 | 0,09 | 0.05 | 0.035 | 0.018 | 0.008
mohlulda gatiligy, g/l

Mahlulda galan, % 876 |628 |374 |25 128 |74 |51 2,6 1,2

Mohluldan ¢oken, % 124 | 372 | 626 |75 87.2 1926|949 | 974 | 988

Alinan vanadiumlu konsentratda V,0Os-in kiitlo pay1 2.4%-o catir.
V20s-in ilkin qatihg 1.5q/1, t=80-95°C, garisma vaxt1 3 saat, Na,O q/l-
48.6 g/1 oldugda vanadiumun ¢6kmasi basqa ciir miisahids olunur:

Cadval 5.
Ca0:V,0s kiitla nisbatinin Caz(VO,),-in ¢dkma faizina tasiri

CaO:V,05 1:1 |31 |61 |81 10:1 | 12:1 | 1511 | 18:1 | 20:1

Cokmodoan sonra
mohlulda V,05 | 14 | 105|056 | 025 |0.20 0.18 | 0.10 | 0.04 0.03
qatilig, g/l

Mohlulda galan, % 933 |70 |373|16.66 |13.33 | 120 |6.66 |266 | 2.0

Mohluldan ¢okon, % | 6.7 | 30 62.7 | 83.34 | 86.67 | 88 934 |97.34 | 98.0

Alman vanadiumlu konsentratda 3% V,Os var.
V,0s-in ilkin qatiligr 1 g/l, t= 80-95°C; garisma vaxti 3 saat, Na,O= 48.2 g/l
olduqgda alinan naticalor agagidaki kimidir.
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Cadval 6.

Ca0:V,0:s kiitlo nishatinin Cas(VO,),-in ¢cokma faizino tasiri

Ca0O:V,05 1:1 |31 |61 |81 |(10:1)12:1 |15:1 |18:1 |20:1
Cokmodon sonra

moahlulda V,05 | 0.80 | 0.62 | 0.26 | 0.20 | 0.18 | 0.16 | 0.12 | 0.08 | 0.06

qatiligy, g/l

Mohlulda galan, % 80 |62 |26 |20 [18 |16 12 8 4

Mohluldan ¢okon,% |20 |38 |74 |80 [82 |84 88 92 96

Alinan vanadiumlu konsentratda V,0Os-in kiitlo pay1 2.85%-o catir. Toklif
olunan {isul Azorbaycan Respublikast ©Oqli  Miilkiyyat Agentliyinds
patentlosdirilmisdir. Patent Ne I 20230073.

Tacriiba naticasinds alinan kalsium vanadat duzlari qarisigint RFA analizi
¢okilmisdir (Sakil 2)

Commander Sample ID

1 1ab20_Arzu_Ca3(V0O4)2_25022022 raw (Stnp ka2)
| POF 01-070-0942 Ca2 ( V2 O7 ) ( H2 O )2 Calcium Vanadium Oxide Hydrate

Counts

2Theta (Coupled TwoTheta/Theta) WL=1 54060

Sakil 2. Natrium vanadat mahlulundan alinan vanadiumiu konsentratin CaQO ils
cokdiiriilmasi zamani alinan Cas(VO,)3Va Cay(V.0;)difroktagramasi

Alman kalsium vanadat ¢okiintiisiiniin tapilmis optimal soraitdo (t=90
OC,vaxt 1 saat,pH=7.5) ammonium sulfat duzu mohlulunda hall etmoklo 85%
vanadiumu NH,VO; duzuna cevirmok olur. Sonuncu mohsulu iss 550°C
temperaturda pargalamagqla 98.5% tomizlikds V,0s almagq olur.

Sonda aluminat mohlulundan aliiminium, qallium va vanadium
konsentratlarinin ¢ixarilmasini oks etdiran texnoloji sxem toklif olunur.
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1 N H,S0y mahlulu

pH=13.0
| Alnminat mahloln 1 N H,SO, mahlulu
\L 2

pH=9.0
) Aliiminath, gallath, vanadath,
Al(OH); sulfath mahlual
pH=7.0 L
d Natrinm sulfat, kalinm
Ga(OH); sulfat, natrium vanadat

!

Buxarlandirma, Kristallasdirma Ca(OH),

|

Na,SOy Natrium vanadath mahlul
K:S D-I 'L ~L
NaOH Casy(VO,),

Sakil 3. Aliiminat mohlullarindan aliiminium, vanadium va qallium
konsenttratlarimin alinmasinin prinsipial texnoloji sxemi

Natica

Durulagdirilmig sulfat tursusu mahlulu ilo aliiminatli mohlullarin pH-n1
(12.5-13.8) asag1 salmaqla avvalca aliiminium hidroksid (pH=9-9.5), daha sonra
iso gallium hidroksid (pH=6.8-7.5) ¢okdiiriilmiisdiir. Cokiintiilor ayrildigdan
sonra, golovi metal sulfatlar1 olan mohlul gaynayana qodar qizdirilmisg vo 30-40
°c —-yo kimi soyudulmagla vanadatli mohluldan ayrilmisdir. Natrium vanadat
olan mohlullar 85°C-90°C temperaturda 3 saat miiddstinds ohong siidii olavo
edilmaklo (Ca:V,0s=15:1) kiitlo nisbatindo Ca3(VO,), ¢okdiiriilmiisdiir.
Sonuncu ¢okiintiiniin induvudalligit RFA ilo tosdiglonmisdir. Sonuncunun
NH,VO; soklinds  ¢okdiiriilmesi vo onun 550 °C  qizdirilmagla
par¢alanmasindan 98.5%-2 kimi tomizlikds V,0salmagq olur.
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DIZEL/BIODIZEL QARISIQLARININ KIMYOVi SABITLIYINO
MIiKROORQANIZMLORIN UZUNMUDDOTLI TOSIRi

https://doi.org/10.30546/2520-2049.73.1.2025.128

Acar sézlar: Diezel, biodiezel, mikroorganizm, remediasiya, biodeqredasiya

Bu todqiqat alti ay orzindo gobaloklorin (Aspergillus niger, Penicillium
digitatum vo Fusarium oxysporum) B10 — dizel/biodizel garisiginin (10% biodizel,
90% dizel) kimyovi sabitliyino tosirini aragdirir. Yanacaq niimunalarinin Kimyavi
torkibinin doyismasi 1H-NMR spektroskopiyasindan istifado edarok, gobaloklorlo
asilanmadan ovval vo sonra aromatik, olefin vo parafin karbohidrogenlorin nisbi
migdar1 miiqayiso edilorok tohlil edilmisdir. Naticalor aromatik karbohidrogenlorin
ohamiyyatli doracads azaldigini vo parafin karbohidrogenlorinin artdigini gostorir Ki,
bu da goébaloklor torafindon ugurlu biodeqradasiyanin oldugunu gostorir. Test edilmis
goboloklor arasinda Fusarium oxysporum aromatik karbohidrogenlarin nozaragarpacaq
dorocado azalmasina (3,28%-don 2,36%-0) vo parafin karbohidrogenlorin artmasina
(94,95%-don  96,79%-5) sobab olan yiiksok deqradasiya effektivliyi niimayis
etdirmisdir. Penicillium digitatum xtsusilo sulu soraitdo giiclii biodeqradasiya
foaliyyati niimayis etdirorok aromatik karbohidrogenlorin migdarini 3,28%-don 2,39%-
o (odor azaldir. Aspergillus niger iso aromatik karbohidrogenlori digor iki gébolok
niimunasine nishston daha az (susuz miihitdo 3,28%-don 2,93%-0 godor azalma)
biodegradasiyaya moruz goyur. Bu tadgigat geyd edilon gobaloklorin su va torpaq
sothino B10 dagilmalarinin  bioremediasiyasindaki  ohomiyyatini  vurgulayir,
Penicillium digitatum vo Fusarium oxysporumun bu moagsadls istifadssinin ugurlu ola
bilocayi geyd edilir.

C.I'.I'ynuesa, A.H.batipamosa

JIOJITOCPOYHOE BO3JIECTBUE MUKPOOPTAHU3MOB
HA XUMHUYECKYIO CTABMJIBHOCTbh CMECEM JTNU3EJb/BUOINU3EJb

Knwowuesvie cnosa: [uzenb, Ouoousenv, MuKpoOpeawusMm, peKyIbmueayus,
buooecpadayus

B mamHOM wuccnemoBaHmu wu3ydaercs BiusHue TpuboB (Aspergillus niger,
Penicillium digitatum u Fusarium oxysporum) Ha XUMHYECKYIO CTaOMIBHOCTh CMECH
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B10 — mu3enbHOE TOILINBO/OMOTU3eabHOE TOIIHBO (10% Onomusens, 90% mu3zensHOrO
TOIUIMBA) B TEUYCHHE INECTH MecsieB. M3MeHeHHe XMMHUYECKOro cocraBa 00OpasIoB
TOIUIMBA aHAJU3UPOBAIOCH C MOMOIIbI0 crnekTpockonuu 1H-AMP nyrtem cpaBHeHus
OTHOCHUTEIBHOTO KOJIMYECTBA apOMATUYECKUX, OJC(PUHOBBIX H mNapaduHOBBIX
YIIEBOJOPOIOB 10 H TOCIe 3apakeHus TrpHOKOM. Pe3ynbTaThl IMOKa3bIBAOT
3HAYUTEIILHOE CHUKCHHUE COJICPYKAHUS apOMATHYECKUX YIIIEBOJAOPOJIOB U YBEIMYCHUC
comepkaHusl TMapaUHOBBIX YTIJIEBOAOPOJOB, HYTO yKa3blBa€T Ha YCIEUIHYIO
ouoxerpamanmto  rpubamu. Cpeam  MPOTECTHPOBAHHBIX  TPUOOB  BHICOKYIO
3(PEeKTUBHOCTH JAeTpagarvii IpoaeMOHCTprUpoBal Fusarium oxysporum, 9To MPUBEIO
K 3HaUUTEILHOMY CHIDKEHHUIO COJIEpKaHHUs apoOMaTHYecKHX yrieBofopoJioB (¢ 3,28%
o 2,36%) u yBeNWYEHUIO CojepKaHus mapadMHOBEIX yTiieBoaopoaoB (¢ 94,95% mo
96,79%). Penicillium digitatum npoaeMOHCTPUPOBAN CHJIBHYIO OHOAErpalaTHBHYIO
aKTUBHOCTh, OCOOCHHO B BOJHBIX YCIIOBHSX, CHH3WB KOJHMYECTBO apOMATHYECKHX
yraeBogoponioB ¢ 3,28% mo 2,39%. Aspergillus niger OuopasnaraeT apoMaTU4ecKue
YTIIEBOJOPOABl B MeHbIeH creneHu (cHmwkenue ¢ 3,28% mo 2,93% B 0e3BOgHOM
cpene), 4eM IBa Opyrux oOpasma rpuboB. B 3TOM wmccnenoBaHWM MOAYEPKUBACTCS
BKHOCTH 3THX TpUOOB B Omopemenmanuu BeIOpocoB B10 Ha MOBEPXHOCTH BOIBI H
MOYBBI, W OTMEYaeTcs, 4To wHcmons3oBaHue Penicillium digitatum w Fusarium
0XySpPOrum MOXeT OBITh YCHEIIHBIM JJIs 3TOH 1IEIIH.

S.G.Guliyeva, A.N.Bayramova

LONG-TERM EFFECT OF MICROORGANISMS ON THE CHEMICAL
STABILITY OF DIESEL/BIODIESEL BLENDS

Keywords: Diesel, biodiesel, microorganism, remediation, biodegradation

This study investigates the effect of fungi (Aspergillus niger, Penicillium digitatum
and Fusarium oxysporum) on the chemical stability of B10 — diesel/biodiesel blend
(10% biodiesel, 90% diesel) over a period of six months. The change in the chemical
composition of the fuel samples was analyzed by comparing the relative amounts of
aromatic, olefin and paraffin hydrocarbons before and after inoculation with fungi
using 1H-NMR spectroscopy. The results show a significant decrease in aromatic
hydrocarbons and an increase in paraffin hydrocarbons, indicating successful
biodegradation by fungi. Among the tested fungi, Fusarium oxysporum showed high
degradation efficiency, leading to a significant reduction in aromatic hydrocarbons
(from 3.28% to 2.36%) and an increase in paraffin hydrocarbons (from 94.95% to
96.79%). Penicillium digitatum showed particularly strong biodegradation activity
under aqueous conditions, reducing the amount of aromatic hydrocarbons from 3.28%
to 2.39%. Aspergillus niger, on the other hand, biodegraded aromatic hydrocarbons to
a lesser extent than the other two fungal samples (reduction from 3.28% to 2.93% in
anhydrous conditions). This study highlights the importance of these fungi in the
bioremediation of B10 spills on water and soil surfaces, and it is noted that Penicillium
digitatum and Fusarium oxysporum could be used successfully for this purpose.

72



DIZEL/BIODIZEL QARISIQLARININ KIMYOVI SABITLIYINO ...

Giris

Benzinlo miigayisads dizel yanacagimin daha ¢ox enerji tomin etmasi onu
uzun masafolora boyiik hocmdo yiiklorin daginmasinda, miixtolif sonaye
proseslorinds, kond tosorriifatinda, modongixarma vo S. kimi sahslords
istifadosini  shomiyyotli edir. Bununla bels, dizel yanacagmnin yanmasi
naticasinda iglim doyisikliyino Sabab olan karbon qazi (CO,), azot va kiikiird
oksidlarinin atmosfera buraxilmasi bir sira ekoloji problemlara sabab olur. Ona
gora doa garsiya qoyulan vazifalordon biri do enerji vo emissiyalarin azaldilmasi
iiclin qglobal alternativ bioyanacaqlarin aragdirilmasidir. Neft dizeli ilo
miiqayisada barpa olunan, bioloji parc¢alana bilan vo daha az emissiya ilo yanan
biodizel alternativ yanacaq kimi dovriin oan optimal se¢imidir [1-5].

10% biodizel, 90% adi dizel qarisigindan ibarst olan B10 bir cox
olkalards dizel yanacaginin karbon izini azaltmaq vo standart dizel miiharriklori
ilo uygunlugu qorumaq iigiin istifads olunur. Baxmayaraq ki, B10 adi dizeldan
daha zorarsiz hesab olunur, lakin onun su vo torpag sothino ¢ox miqdarda
dagilmasi ciddi ekoloji problemlars sobob ola bilor. Daginma vo ya saxlanilma
zamani B10 garisigmin su hovzaloring tokiilmoasi su ssthindo tobage omoalo
gotirarok oksigen miibadilasinin azalmasina va noticads suda yasayan canlilarin
olimiina, su ekosisteminin pozulmasina sabob ola bilor. B10-un torpaga
tokiilmasi torpaq mikroorganizmlarinin mohvi ils torpagin ¢irklonmasina sabab
olar ki, bu da bitkilorin inkisafina shomiyyatli doracads zarar vers bilor. [6-8].

Bir ¢ox elmi mogalalordo bioremediasiya prinsipi ilo neft dagilmalarinin
aradan qaldirilmasimin, tohliikali ¢irklondiricilori mahv etmoak vo onlar1 zararsiz
mohsullara ¢evirmok {igiin osas miialico lisulu kimi istifadosi genis aspektdo
aragdirilib. Goboloklorin digar mikroorganizmlara nisbaton dizel vo biodizel
yanacaqlarinda daha ¢ox aktivlik gdstormasi, bir ne¢o nov politsiklik aromatik,
olefin vo digar doymamis karbohidrogenlarlo qarsiligl slageds olaraq onlar
daha zororsiz mohsullara pargalaya bilmasi askar edilmigdir. Goboloklor
homg¢inin daha inadkar birlosmalorin yiliksok konsentrasiyasinda vo ekstremal
soraitdo inkisaf edorok bioloji pargalanmanin effektivliyini artira bilirlor. Bu
nov mikroorganizmlor saxlanma soraitindon vo zamandan asili olaraq dizel vo
biodizel yanacaqlarinin bioloji parcalanmasina tosir edo bilor. Dizel
yanacaginda heteroatomlu vo doymamis karbohidrogenlor onun kimyavi
dayanigligina tosir edon osas komponentlordir. Dizel-biodizel qarisiginin torpaq
Vo su hovzosine dagilmasi zamani bu birlogsmolor temperaturun doyismasi,
glinos is1gia moruz galma, oksigen vo mikro organizmlorin méveudlugu kimi
otraf miihit soraitinin yaratdigi kimyovi doyisikliklora hassasdir [9-11].

Dizel yanacagindan forgli olarag biodizel borpa oluna bilir vo dizel
yanacag ilo isloyan hor hansi miihorrik vo avadanliqda istifado {l¢iin yararl
olan alternativ yanacaq noviidiir. Bitki vo heyvan monsali vo ya tokrar emal
edilmis yaglarin spirtlorlo transesterifikasiyasindan alinan biodizelin fiziki
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xassalori neft dizelino banzayir. Dizel vo biodizel bozi iimumi kimyavi fiziki
xassolori boliigsalor do, biodizel 6z unikal kimyovi qurulusuna gors dizel
yanacagl ilo miiqayisado deqredasiyaya daha ¢ox hassasdir. Son elmi
todqiqatlar gostorir ki yiiksok konsentrasiyali biodizel garisiglar1 (masalon, B20
Vo ya B50) xiisusilo bioloji pagalanmaya hassasdir, bu iso biodizelin su va
riituboti absorbsiya edorok goboloklorin  boyiimosi {iglin alverisli miihit
yaratmasi ilo izah oluna bilor. Bio yanacaqglarin qida mohsullarindan sintez
edilmasi va yiiksok oksigen torkibi do onlar1 gébalok foaliyyati ticlin alverisli
edir [12-13].

Qeyd olunanlar1 nazoars alarag, bu todgigat dizel-biodizel istehlakina goroa
lider olan B10 qarisiginda miixtolif ndv gobolok ndvlorinin inkisafint vo
onlarin yanacagin kimyavi torkibina tesirini arasdirir.

Material va metodika

Tadqigat Ugiin lazim olan diiz distillo dizel yanacagi Baki sahorinds
yerlogson yanacaqdoldurma mantagoesindan alds edilmisdir. Biodizel yanacagi
Baki Dovlat Universiteti Neft kimyas1 vo kimya texnologiyasi kafedrasininin
elmi  todgiqat laboratoriyasinda giinobaxan yagmin metil spirti ilo
transefirlosmoasindon oaldo edilmisdir. B10 qaristmini hazirlamaq ti¢iin 10%
biodizel, 90% dizel istifado olunmusdur.

Kimyavi torkib doyismasino mikroorganizmlorin tosirini arasdirmaq
mogsadilo B10 yanacaq niimunalori siiso gablara slave edilmisdir. Nimunalore
Aspergillus niger, Penicillium digitatum vo Fusarium oxysporum da daxil
olmagla timumi yanacaq pargalayan goboloklor agilanmigdir. Niimunalarin hor
biri tomiz (susuz) va 5% miqdarinda su olavasi ilo altt ay miiddatinds, isiqh
otaqda, agzi baglanmig soraitdo saxlanilmigdir. Tocriiba miiddatinin sonunda
nimunalorde  rong doyisimi, bulanigliq, Dbiokiitlonin artmasi miisahido
edilmisdir (Sakil 1).

Sakil 1. Miixtalif nov gébalak niimunalari ilo asilanmig B10 — yanacaglarinin 6 ay
sonraki goriintiisii
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Saxlanma miiddatindon owval vo tocrilbo miiddsti bitdikdon sonra
nimunalarin  Kimyavi torkib doyisikliyino nozarst BVT 3200 temperatur
nizamlayicist ilo tochiz olunmus Bruker firmasinin impulslu AVANCE 300
NMR spektrometrindo 1H niivasi tigin 300 MHs tezlikdo yerino yetirilmisdir
(program tominati TopSpin 3.1). Analizlordon 6nco niimunslordaki biokiitlo vo
su sliziilorok yanacaq qaristmindan ayrilmigdir. B10 yanacaglarinda su
qaliglarinin adsorbsiyasi {igiin niimunaloro Na,COj3 olava edilorok 1 giin agzi
bagli qabda saxlanilmis vo ndvbati giin siiziilorok kimyovi torkib analizlori ti¢iin
hazirlanmisdir. Tadgiqatlar zaman1 CDCls halledicisindan istifads edilmisdir
(daxili standart tetrametilsilan- TMS).

Naticalar va onlarin miizakirasi

Dizel vo biodizel yanacaq niimunolorin mikrobioloji pargalanmasini
aragdirmaq ti¢lin 6 ay miiddstinds saxlanilan niimunslor miiddot basa ¢atdiqdan
sonra yanacaqlarda bas veron Kimyovi torkib  doyisikliyi NMR
spektroskopiyasinin komoayi ilo todqiq olunmusdur. Sokil 2 — do tomiz B10
dizel/biodizel yanacagmnin vo su miihitindo Aspergillus niger, Penicillium
digitatum vo Fusarium oxysporum gobaloklori ilo agilanmis B10 niimunaloarinin
1H-NMR spektrlori gostorilmisdir. Spektrlordaki piklorin integral intensivliklori
piklorin altindaki sahays diigon protonlarm nisbi sayma uygun golir. 9dabiyyat
materiallarindan  molumdur ki, 1H-NMR  spektrlorindo  aromatik
karbohidrogenlor {igiin kimyovi siirlisma toxminan 6-9 ppm, asetilen sirasi
karbohidrogenlari va olefinlor tigiin 3.5-6 ppm, parafinlor ti¢tin iso 0.5-3 ppm
araligindadir [14]. Su mihitinds sézii gedon gobaloklorin B10 niimunalarinin
Kimyovi torkibina tasirini eyni kimyavi siirismoa (ppm) araliglarinda inteqral
intensivliklorin miigayisasindon aydin gérmok olar.

B10 mikrobdan avval "
B10+fusarium oxysporum +su
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B10+penicillium digitatum +su

VAV

Bl0+aspergillus niger+su

[}

Sakil 2. B10 niim

unalari digiin 1TH-NMR spektrlari

1H NMR spektrlarindan alds edilon naticalorin daha asan v atrafli analizi

tiglin sulu vo susuz miihitdo miixtolif gobalok ndvlari ilo asilanmis B10 —
niimunalarinin  kimyoavi torkib doyisikliyi cadvalda verilmisdir. Naticoalorin
analizindon goro bilorik ki, biitiin niimunalords har 3 név gobalok aromatik,
asetilen, olefin sira  karbohidrogenlorinin azalmasina, parafin
karbohidrogenlorinin iso artmasina sobab olur. Gobaloklorin  yanacaq
nimunalorina tosiri naticasindo rongin doyismosi, bulanigliq, ¢okiintiilarin
oamoala golmasi vo mikroorganizmlorin boyiimasi miisahido edildi. Tomiz B10
niimunasi ilo miiqayisado mikrobioloji degredasiyaya moruz qalan niimunalorin
karbohidrogen torkib doyisikliyi Penicillium digitatum, Fusarium oxysporum,
Aspergillus niger (su miihitinds) {igiin uygun olaraq 39.5, 37.24, 37.4% kimi
olmugdur. Susuz B10 miihitindoki niimunalorin aromatik parafin nisbatlorinds
do shomiyyatli doyisikliklor miisahids edildi (Sakil 2).

Cadval.

Miixtalif nov gobalok niimunalori ila asilanmis B10 — yanacagimin
6 ay saxlanildigdan sonra kimyavi torkib dayisikliyi

Niimunalorin adlar: Aromatik Asetilen Olefin Parafin
k/h* sirast K/h k/h k/h
B10 mikrobdan avval 3.28 0.90 0.87 94.95
B10+penicillium digitatum +su 2.39 0.12 0.60 96.89
B10-+penicillium digitatum 2.81 0.29 0.69 96,21
B10+aspergillus niger+su 2.62 0.14 0.45 96.80
B10+aspergillus niger 2.93 0.43 0.75 95,89
B10+fusarium oxysporum +su 2.36 0.13 0.73 96.79
B10+fusarium oxysporum 2.61 0.37 0.51 96.51

"k/h — karbohidrogen
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Sakil 2. Mikrobioloji parcalanmaya moaruz galmis B10 niimunalarinin tamiz B10
yanacag ilo miiqayisada aromatik parafin nishatida dayisiklik (%)

Naticalor igarisinds B10 yanacaginin bioloji parcalanmasina on ¢ox
sabab olan gobalok niimunaloari Penicillium digitatum vo Fusarium oxysporum,
gobaloyin Olgiisiiniin  artmast miisahido olunan niimunslor iss Fusarium
oxysporum vo Aspergillus niger oldu. Fusarium oxysporum aromatik
karbohidrogenlorin = 3.28% don 2.36%-0 (Qodor azalmasina, parafin
karbohidrogenlarin iso 94.95% don 96.79% - o godor artmasina gatirib gixarir.
Fusarium ndévlori arasinda Fusarium oxysporumun neft quyularindan oldo
edilon miixtolif karbohidrogenlori biodegradasiya etmo qabiliyysti daha
yiiksokdir. Qeyd olunan gobalok névii karbohidrogen novlarini deqredasiya
edorok mikrob mansali sathi aktiv maddalor amals gatirir. Bu maddslor neft vo
suyun emulsiya formasinda garismasini toamin edarok mikroorganizmlorin neft
karbohidrogenlorini daha siiratli pargalamasina gatirib ¢ixarir [15-17]. Aparilan
tocriibalorin naticalorinin tohlili do niimunalords suyun olmasi ilo biokiitlonin
olgtisiinda ohamiyyatli artimin olmasini agkar edir (Sokill).

Penicillium digitatum insan saglamligi vo otraf miihit tcilin tohliike
yaradan ¢irklandiricilor arasinda kolan poliaromatik karbohidrogenlarin (PAH)
biodeqredasiyasinda genis istifado edilir. O miirokkob {izvi birlosmalori
parcalayan miixtalif fermentlor ifraz edorok bir nego giin orzinds antrasen kimi
kanserogen poliaromatik birlosmonin bioremedasiyasina sobob olur [18].
Aparilan todgiqat islorimizds do Penicillium digitatum miihitindo B10
yanacaginda aromatik karbohidrogenlorin su istirakinda 3.28% don 2.39%-9,
susuz isa 3.28% don 2.81%-o godor azalmasi miisahids edildi. Eyni zamanda bu
gbbalok noviiniin insan saglamligi iiciin patogen olmamasi da [19] onun torpaq
Vo suyun B10 dagilmalari zamani istifadosinds Gstiinlilyiinii irali siiriir.
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Aspergillus niger gobalayi digor iki név gébalok niimunsalarindan forgli
olaraq susuz miihitdo daha az biodegredasiyaya ssbob oldu (aromatik
karbohidrogenlorin = 3.28% don 2.93%-0 (Qodor azalmasina, parafin
karbohidrogenlorin iso 94.95% don 95.89% - o godor artmasi). Bu iso onun
torpagin B10 yanacag ilo c¢irklonmoasi zamani remediasiya prosesindo
istifadasini daha az shomiyyatli edir. Buna baxmayaraq su miihitindo onun
biodegredasiya gabiliyatini miisbat giymatlondirmak olar.

Odobiyyat monbalorindon  malumdur ki, bir ¢ox aromatik
karbohidrogenlor miixtalif aerob organizmlar ii¢iin karbon va enerji manbayidir.
Onlarin gobalok miihitinds pargalanmasi naticasinds alifatik tursular, efirlor,
spirtlor vo son mohsul olaraq karbon gazi vo su alimir. Niimunados verilon
naftalinin biodeqradasiyasindan gérmok olarki diatomlu aromatik birlogma ilkin
olaraq orto-difenol adlanan iki hidroksil qrupunu dasiyan tok aromatik halgadan
ibarat araliq mohsul amals gatirir ki, onun par¢alanmasi naticasinds asetaldehid,
piroiiziim tursusu, kohraba tursusu omala galir. Qeyd edilon bioloji pargalanma
reaksiyasinin imumi sxemi asagidaki kimidir:

G?Naftalin

e 7 cooH
[\_ oo [\ __COOH
CHs COOH COOH CH3
(I:HO * co CH; + COSCoA
Asetaldehid ém Kahraba éH, Asetil-CoA

A |
Piro-Uzim turgusu  tursusu  coon
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Oldo edilon 1H- NMR naticalarindan do goriindiiyii kimi har ti¢ gobalok
novii B10 qarisigindaki aromatik halgolori biodeqredasiya ugradir va naticado
pargalanan aromatik halgalor -CH, (metilen) vo -CHj; (metil) gruplarini ehtiva
edon daha kigik alifatik zoncirlor amolo gotirir. Bu gruplar alkanlar vo ya
parafin karbohidrogenlari tiglin xarakterik oldugundan 1H-NMR signallarinda
parafin karbohidrogenlorinin miqdarinda artim miisahido olunur. Aromatik vo
olefin sirast karbohidrogenlordon forgli olaraq parafinlor daha stabil vo ekoloji
tomiz birlosmalor oldugundan, aparilan todqiqat isi qeyd edilon istigamatda
ohamiyyatli ola bilor. Saxlamadan sonraki tahlillordon do goriindiiyli kimi su
istirakinda B10 niimunolorinda biokiitlo artiminin siiratlonmasi, yanacagin su
hovzasine dagilmasi zamani onun daha rahat remediasiyaya moruz galmasina
sobab olacag. Eyni zamanda torpaq sothino dagilan bioyanacagin
mikroorganizmlorlo asilanmast vo vaxtasiri suvarilmast onun mikrobioloji
miialicasi prosesini siiratlondiracok.

Natica

Aparilan todqigat isindo 6 ayliq saxlama miiddati orzindo B10
dizel/biodizel yanacaginin mikrobioloji deqradasiyast {iglin Penicillium
digitatum, Fusarium oxysporum vo Aspergillus niger kimi goébalok ndvlarinin
istifado potensiali arasdirilmigdir. 1H-NMR  spektroskopiyasinin komayi ilo
yanacag@in kimyavi torkibinds shomiyyatli doyisikliklor, xiisuson do geyd edilon
goboaloklorin igtiraki ilo aromatik karbohidrogenlorin azalmasi vo parafin
karbohidrogenlorinin artmasi askar edildi. Goboloklor arasinda Penicillium
digitatum vo Fusarium oxysporum xiisusilo su movcud olduqda yiiksok
biodeqradasiya bacarigi niimayis etdirdi ki, bu da onlarin dizel/biodizel ilo
cirklonmis su miihitlorindo bioremediasiya ligiin effektiv oldugunu gostorir.
Penicillium digitatum va Fusarium oxysporum ilo miiqayisado Aspergillus niger
susuz soraitds daha az effektivlik gdstormasine baxmayaraq, su miihitinds onun
biodegredasiya qabiliystini miisbot qiymatlondirmak olar. Bu tapintilar
saxlanilma vo daginma zamam bioyanacaq dagilmalarinin sabob oldugu otraf
miihit ¢irklonmalorinin  aradan qaldirilmasinda gobaloklorin - potensialini
vurgulayir. Cari todgiqatlar ekoloji ¢irklonmoni azaltmaq vo biodizel
yanacaqlarinin torpaq vo su miihitino dagilaraq uzunmiiddstli galmasi zamani
bioremediasiyan1  artirmaq, miixtalif totbiglorlo  zoharli  birlogsmalorin
zorarsizlosdirilmasini tomin etmok ii¢iin strategiyalarin islonib hazirlanmasina
diggat yetirmays davam edir.
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BOYUK QAFQAZIN SIMAL-SORQ YAMACINDA iQLIiM
DOYiSMOLORI FONUNDA ATMOSFER YAGINTILARININ VO
TEMPERATURUN TRANSFORMASIYASI
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Acar sozlar: atmosfer yagintilari, iqlim doayisikliklori, iqlim normalari, su
ehtiyatlari, quraqliq

Magalads Boyiik Qafqazin simal-sorq yamacinda iqlim doyisikliklorinin tosiri
aragdirilmigdir. Temperatur vo atmosfer yagintilarinin iqlim normalarinin (1961-1990)
Vo (1991-2016) miiqayisasi osasinda regiona iqlim doayismalorinin tosiri tohlil
edilmisdir. Trend analizino osason, temperatur artimi 9sason qis vo yay aylarinda daha
COX NdZars garpir, yagintilarin iso yaz aylarinda, xiisusilo aprel vo may aylarinda 30%-2
godor artmasi miisahido edilir. Temperaturun yiiksalmasi buzlaglarin arimasins, su
ehtiyatlarinin azalmasina va torpaq eroziyasina sobab ola bilor. Yay aylarinda quraqliq
riski kond tosorriifatina vo su balansina manfi tasir gostors bilar. Regionun ekoloji va
iqtisadi sabitliyini qorumagq Ttg¢iin su ehtiyatlarinin idare olunmasi, alternativ enerji
monbolarinin istifadosi vo meso Ortiiyiiniin  genislondirilmasi, homg¢inin iglim
dayisikliklarine uygunlagsma todbirlori mithiim shamiyyat dasiyir.

D.b.Ocmanos

TPAHCOOPMALIUA ATMOCDHEPHBIX OCAJIKOB U TEMIIEPATYPHOI'O
PEJKMMA B YCJIOBUAX KIMMATAYECKHUX U3MEHEHU HA
CEBEPO-BOCTOYHOM CKJIOHE BOJIBIIIOI'O KABKA3A

Knrouesvle cnoea: ammoceprvie  ocaoxu,  UMeHeHUs — KIUMAMA,
KIuMamuyeckue Hopmwl, 0OHbIE PeCcypchl, 3acyXa

B nanHOll cTaThe uHccnemyeTcs BIMSHUE KIMMATUYECKUX WM3MEHEHUN Ha
CceBEepO-BOCTOYHOM ckJIoHE bosbmioro KaBkaza. AHanu3 BIMSHUS KIMMaTHYECKHUX
M3MEHEHHI Ha PEeTHOH OCHOBAaH Ha CPAaBHEHHUH KIMMATUYECKUX HOPM TeMIEpaTyphl U
aTMocdepHbBIX ocaakoB 3a nepuoabl (1961-1990) u (1991-2016). Ananu3 TeHICHITHIA
MOKA3bIBACT, YTO TOBHIIICHHE TeMIIEpaTypbl HauOoJiee 3aMETHO 3UMOW W IJIETOM, a
KOJIMIECTBO OCAJKOB B BECCHHHM ITEPHOJ, OCOOEHHO B ampeie W Mae, yBEITHMINBACTCS
1o 30%. IloBbllieHWe TEMIEPATYPhl MOXKET HPHUBECTH K TasHUIO JICIHHUKOB,
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COKpAIEHUI0 BOJHBIX PECYPCOB W 3PO3WW TMOYBEL. B JeTHHE MecsIpl PUCK 3aCyXHd
MOJKET HEraTHBHO CKa3aTbCs Ha CEJbCKOM XO3siicTBe W BOXHOM Oamance. [l
COXpaHEHHUS JKOJIIOTUYECKOW W OKOHOMHUYECKOW CTaOWIBHOCTH pEerruoHa Ba)KHO
yOpaBlieHHE BOJHBIMU PECypCaMH, HCIIOJb30BAHUE albTEPHATHUBHBIX HCTOYHUKOB
SHEPI'uH, PacIIUpeHre JIECHOTO TIOKPOBA, a TAKKE pean3amus aJanTalMoHHbIX Mep K
KJIIMMaTHICCKUM U3MECHCHHSIM.

F.B.Osmanov

TRANSFORMATION OF ATMOSPHERIC PRECIPITATION AND
TEMPERATURE REGIME UNDER CLIMATE CHANGE CONDITIONS ON
THE NORTHEASTERN SLOPE OF THE GREATER CAUCASUS

Keywords: atmospheric precipitation, climate change, air temperature,
hydrological cycle, climate norms

This study examines the impact of climate change on the northeastern slope of
the Greater Caucasus. The assessment of climate change effects on the region is based
on a comparison of climatic norms of temperature and atmospheric precipitation for the
periods (1961-1990) and (1991-2016). Trend analysis indicates that temperature
increases are most pronounced in winter and summer, while precipitation levels in
spring, particularly in April and May, have risen by up to 30%. Rising temperatures
may lead to glacier melting, a reduction in water resources, and soil erosion. During
the summer months, drought risks may negatively affect agriculture and the water
balance. To ensure the ecological and economic stability of the region, it is crucial to
manage water resources, utilize alternative energy sources, expand forest cover, and
implement adaptation measures to climate change.

Giris

Iqlim doyisikliklori global saviyyads ekosistemlors, igtisadiyyata va
sosial hayat torzins ciddi tesir gostoran on miihiim problemlardan biridir. Son
onilliklar arzinds diinya iizro temperatur artimi vo ekstremal hava hadisalarinin
tezliyindo miisahido edilon arttm bu prosesin tosirlorini daha da
giiclondirmisdir. Xisusilo, dagliq arazilords iglim dayisikliklorinin naticalori
daha qabariq sokilds hiss olunur, ¢iinki bu bolgalor ekoloji baximdan hossasdir
va hidroloji sistemlara birbasa tosir edir.

Miiasir dovrdo global iglim istilosmasi fonunda regional iglim
doyisikliklorinin Syranilmasi bdyiik elmi vo praktiki maraq dogurur. Belaliklo,
bir sira iqtisadi saholor (tikinti, nagliyyat, yanacaq-energetika kompleksi, kand
tosorriifat1) ticlin havanin temperaturunun mokan vo movsiimi paylanmasini
bilmok lazimdir.
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Bildiyimiz kimi havanin temperatur rejimi vo onun arazi iizra doyigmasi
relyefin  xiisusiyyatlorindon asilidir. Todgigat orazisinds yiiksok dagliq
orazilorin olmasi, hamginin, Xozoar doanizinin tasiri burada yerli sirkulyasiyanin
yaranmasi lg¢ilin olverigli sorait yaradir. Homg¢inin qeyd etmok lazimdir ki,
hidroloji dovr, atmosferdo temperaturun doyismasi Vo radiasiya balansi ilo
ayrilmaz sokilds bir-biri ilo baghdir [7].

1961-2016-c1 illor orzinds aparilmis iqlim molumatlarinin tahlili
osasinda temperatur vo yaginti dinamikast 6yronilmis, doyisikliklorin miimkiin
naticalori giymatlondirilmisdir. Noticalor gostorir Ki, regionda temperaturun
artmasi vo yaginti rejiminda geyri-sabitlik bas verir ki, bu da su ehtiyatlarinin
azalmasina, torpaq eroziyasmin siirotlonmosine vo kond tosorriifatinda
mohsuldarligin doyismasine sabab ola bilar.

Istifado olunan materiallar va metodika

Tadgigat isindo movcud odabiyyat materiallarindan, Ekologiya vo Tobii
Sorvatlor  Nazirliyi Milli  Hidrometeorologiya  Xidmatinin  arxivm
olumatlarindan istifado edilmisdir. Hesablamalar zamani orazido yerloson
meteorloji mantogalorin 1961-2014-cii illori shato dovriin orta illik vo orta ayliq
miisahido molumatlarindan istifads edilmisdir. Qeyd etmok lazimdir ki, miiasir
dovrds iglim doyismalari soraitinde miixtolif regionlarda atmosfer yagintilarinin
illik miqdar1 vo onun ildaxili paylanmasi, homg¢inin, temperaturun orta illik
giymatinin doyismo tendensiyas:t bir-birindon forglonir. Orazido atmosfer
yagmtilarinin vo temperaturun illik doyismo tendensiyasini tahlil etmok
mogsadilo miisahido siralariin xatti trend analizi yerino yetirilmisdir. Eyni
zamanda ArcGIS program tominati vasitasilo arazids orta ¢oxillik temperaturun
paylanmasi xaritasi tortib edilmisdir.

Tadgiqatin sarhi

Azorbaycan igliminin boyiik mixtalifliyi iglim amalagatiran amillarin
xarakteri ilo baglidir. Bu amillor iki qrupa ayrilir. Birinci qrup amillors yerli
amillar, ikinci grup amillors iso atmosferin planetar sirkulyasiyasi ilo bagli olan,
respublika iglimina konardan tosir edon amillor daxildir [3].

Qlobal iglim doyismoalori artiq danilmaz bir fakta ¢evrilmisdir. Buna
stibut kimi imumi yer kiirasi lizra havanin orta temperaturunun artmasini, genis
sokildo buzlaglarin arimasini, global doniz saviyyasinin galxmasini géstormok
olar. Iqlim doyisikliyinin sobablorini izah etmak {iciin aparilmis todqgigatlarin
noticalori gostorir Ki, XX asrin ortalarindan baslayaraq orta illik temperaturda
miisahido edilon artimin asasan, antropogen tasir naticasinds istixana gazlarinin
konsentrasiyalarinda miisahido olunan artimlar ilo bagli olmasi ehtimali var [9].

Son bir nega onilliklor arazinds miisahide olunan global istilosma bir sira
hidroloji komponentlora va hidroloji sistemlordo doyisikliklorin bas vermasina
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sobob olmusgdur. Buna misal olaraq, yagintilarin rejimlarinds, intensivliyindo bas
veran dayismolori, gay hovzalorinds yerloson buzlaglarin arimasini, atmosferds su
buxarinin migdarinin artmasini va s. gostarmak olar [8].

Atmosferdo karbon gazinin artmasinmin iglimo gostoro bilocok toasirin
giymatlondirilmosi enerji balansi, radiasiya-konvektiv vo iimumi atmosfer
sirkulyasiyasi modellori  vasitosi ilo hoyata kegirilir. Karbon qazi
konsentrasiyasinin 2 dofoys Qodor artmasi iqlim modellorino osason orta
temperaturun 2-4° arasinda doyigsmosino gotirib ¢ixara bilor. Radiasiya-
konvektiv modelina osason aparilan todqiqatlarin naticalori isa atmosferds
karbonun 2 dofo artmasi naticasindo temperaturun 2-3° doyisoCoyini gostarir.
Belalikla, miiasir iqlim modellarins asasen verilmis prognozlarda yaxn dovrde
karbon gazinin artmasi ilo yer kiirasinin orta temperaturunun 2-4° artacagi qeyd
olunur. Natica etibarilo buzlaglarin ariyacayi vo digar fasadlarin olmasi ehtimali
prognozlagdirilir. Paleoiglim miisahidalorina gora iglim doyismalarina sabsb
olan temperature artimi dziinii bir sira statistic faktlarla gostarir. Masalon, biitiin
misahido dovrii arzinds 1995, 1998, 2000, 2006, 2010, 2012, 2015-ci illor
tarixin on isti illori kimi gqeyd olunur. [1, 2, 4, 5]

Temperaturun ildaxili doyismosi ayri-ayr1 rayonlar tiizro mixtolif
xarakter dasiyir. Xozaryani arazilords donizin tasiri noticasinds yanvar va fevral
aylarinin orta temperatur qiymatlori demok olar ki, bir-birina barabar olur.
Aprel ayindan baglayaraq iso temperaturun kaskin artimi miisahido edilir vo bu
artim iyul ayma qodor davam edir. Iyul vo avqust aylarinin orta temperaturu
demok olar ki, doyismir. Sentyabr ayindan baslayaraq artiq sutkaliq temperatur
azalmaga baglayir. Buna sobob giinos radiasiyasinin bu dovrdo nisbaton
azalmasi vo soyuq hava kiitlalorinin oraziys daxil olmast ilo alagalondirilir.
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Sakil 1. Qusar rayonu oarazisinda temperaturun illik gedis qrafiki
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Sokil 2. Xizi rayonu arazisinda temperaturun illik gedis qrafiki

Toadgigat arazisinds orta ¢oxillik temperaturun iqlim normasi ilo (1961-
1990-c1 iller) miigayisasi iglim doyismalorinin regiona 6z tosirini gostordiyini
tosdiq edir. Orta coxillik temperatur gostaricilorinin mévsiimi paylanmasinda
qis vo yay aylarinda artimin olmasi misahids edilir. (Sokil 1, 2). Mdvstimlor
tizra havanin orta temperaturunda iss 1.7°C-dok artim miisahids olunur.

Rayonlar iizro normaya nisboton temperatur doyiskonliyi tohlil
edilmisdir. Quba va Xiz1 rayonlarinda orta goxillik temperatur gostaricilorinds
arttm miisahido olunur. Bu, homginin, regionda yerloson digor rayonlarin
orazisinda do nozara garpir. Belo ki, hidrometeoroloji moantoagalorin miisahido
molumatlarina asasen trend tohlillori gostorir ki, Quba rayonu orazisindo
havanin orta illik temperaturunda ¢oxillik normaya (1961-1990-c1 illar) asason
1,2°C, Xiz1 rayonunda iss 0,9°C artim miisahido olunur. Digor rayon
arazilorinds isa bu giymat 0.4-1.0°C arasinda doyisir.

Meteoroloji miisahido montoglorinin orta ¢oxillik moalumatlarindan
istifado etmoklo, ArcGIS program tominati vasitosilo Bdyiik Qafqazin simal-
sorg yamacinin temperatur gosta ricilarinin xaritasi tortib edilmisdir (Sakil 3).

Sokil 3-don goriindiiyli kimi, temperaturun orta ¢oxillik gdstoricilorinds
yiiksoklikdon asili olaraq goarbdon-sorge dogru artim miisahido edilir. Belo ki,
yiikksok dagliq orazilordo orta goxillik temperatur 2.7-3.75°C oldugu halda,
Xoazaryani arazilords bu gostarici 12.3°C-don yiiksokdir.

86



BOYUK QAFQAZIN SIMAL-SORQ YAMACINDA IQLIM ...

Temperatur, C
B 270-375
B 376 -a84
B s85-5.94
B 595-6.98
I s.99-8.07
[ Jsos-912
[]913-10.16
10,17 - 11,25
B 11.26-1230

B 1231-134 0 5 10 20 30 40 Rt A

Sakil 3. Boyiik Qafqazin simal-sorq yamacinda orta ¢oxillik
temperatur gostaricilarinin Xarita-sxemi

Todgiqgat yerina yetirilon zaman Boyiik Qafqazin simal-sorq yamacinda
hidrometeoroloji mantagalorin malumatlarina asasen temperaturun orta ¢oxillik
toraddiidiine dair miiayyan naticalor olds edilmisdir. Orazi iizro 12 meteoroloji
miisahido mantagesindon yalniz 4 meteoroloij mantags (Qiriz, Quba, Altiagac
Vo Xagmaz) trend analizinin aparilmasi ii¢lin (minimal sira say1 30 olmalidir)
miisahids siralariin say1 kifayot godordir.

Miisahido molumatlarindan istifado edilon 4 montagonin orta illik
gostoricilorino  osason aparilmis trend analizinin naticalori cadval 1-do
gostorilmisgdir:

Cadval 1.
Béyiik Qafqazin simal-sarg yamact orta ¢oxillik temperatur malumatlar
swralarmin xatti trend analizinin shomiyyatlilik naticalori

Montaga Miisahido R/5, Trendin
dovri istigamoti

1 Altiagac 1961-1987 0,40 0,13 2,93 +
1993-2014

2 Quba 1960-2014 0,57 0,09 6,21 +

3 Xagmaz 1960-2016 0,20 0,13 1,58 +

4 Qiriz 1960-1991 0,39 0,12 3,29 +
1994-2014

Qeyd: Cadval 1-do gostarilon r vo &, parametrlori miivafiq olaraq ciit korrelyasiya omsalini vo
onun standart xatasini ifads edir.
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Quba,

Tohlilin naticalori gostarir ki, Boyiik Qafgazin simal — sarq yamacinda
tempearutun ¢oxillik dovr arzinds artimi miisahidos edilir. Tohlil edilon orazido
Qiriz, Altiagac vo Xa¢maz hidrometeoroloji mantagolorinin hamisinin
trend analizinin noticasi miisbat istigamatli olmusdur (Cadval 1). Sokil 4-7-dos

bunu ayani sokildo gormok miimkiindiir.
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Sakil 4. Quba meteoroloji miisahido MantaQasi tizra temperaturun orta ¢oxillik
dinamikast
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Sakil 5. Qiriz meteoroloji miisahida mantaQasi tizra temperaturun orta ¢oxillik

dinamikasi
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Sakil 6. Altiagac meteoroloji miisahida mantaQasi tizra temperaturun orta ¢oxillik
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Sakil 7. Xagmaz meteoroloji miisahida mantaQasi iizro temperaturun orta ¢oxillik

dinamikas

Molumat {igiin geyd etmok lazimdir ki, xaotti trend analizi yalniz uzun
miisahido sirasina malik montagalorin molumatlarina osason deyil, homginin
borpa olunan sira {igiin do yerino yetirilmigdir. Burada analogiya tisulundan
istifado edilorok Xa¢maz meteoroloji montogoesinin miisahido siras1 borpa

edilmisdir.

Miiasir iglim doyigmolori soraitinds respublikanin miixtalif regionlarinda
atmosfer yagmtilarmm illik doyismo tendensiyast forglidir. Qlobal istilosmanin
atmosfer yagintilarma tosiri aydin deyil. Bu tesiri giymatlondirmayin miimkiin olan
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yollarindan biri yagmti miisahido siralarmim tohlilidir. Ancag, bazen, miisahido
siralarinin uzunlugu vo malumatlarin keyfiyyati ilo bagli problemlor do méveud
olur.

Tadqiqatin yerina yetirilmosi zamam tohlil edilon arazido hidrometeoroloji
montagolorin molumatlarina asason yagmtilarin orta coxillik toraddiidiine dair
miioyyan naticalar oldo etmok miimkiindiir. Buna baxmayaraq bazi montagolorda
miisahido siralarinin davamiyyoti Kifayat godor olmadigi iigiin moveud biitiin
montagolar iiglin trend analizinin yerina Yyetirilmosi miimkiin olmamisdir. Beloaliklo,
Boyiik Qafqazin simal-sorq yamacinda orta coxillik yagmti siralarinin miisahido
dovrii 30 ildon ¢ox olan yalniz 7 mantegenin (Altiagac, Gilgilcay, Kiipgal, Qusar,
Qiriz, Quba, Xagmaz) moalumatlarma asason Xatti trend analizi yerino yetirilmisdir
(Cadval 2).

Cadval 2.

Boyiik Qafqazin simal-sarq yamaci orta ¢oxillik yaginti malumatlar
stralarmmin xatti trend analizinin ahamiyyatlilik naticalori

Moantago Miisahida or R/&, Trendin
dovrii istigamati

1 Altiagac 1936-1943 0,02 0,11 0,18 YOX.
1945-2017

2 Gilgil¢ay 1936-2017 0,19 0,107 0,78 +

3 Kiipgal 1936-2017 0,30 0,10 3,00 -

4 Qusar 1936-2017 -0,17 0,108 1,57 -

5 Qiriz 1936-1943 0,05 0,112 0,45 YOX.
1945-2017

6 Quba 1936-2017 -0,25 0,104 2,40 YOX.

7 Xagmaz 1936-2017 -0,11 0.109 1,01 +

Qeyd: Codval 2 do gostarilon r vo 6, parametrlori miivafiq olaraq ciit korrelyasiya
omsalini vo onun standart Xotasin ifads edir.

Beloliklo, Boyiik Qafgazin simal-sorq yamacinda yerlogson hidrometeoroloji
mantagalorin orta illik molumatlarina asason yagintilarin orta ¢oxillik toraddiidlori
tohlil edilmisdir. Todqiqat zaman1 miisahido molumatlarindan istifade edilmis 7
montagonin hamisinin miisahids siralarinin uzunlugu 80 ildon ¢oxdur: 2 montoge
81 il (Altiagac, Qiriz), 5 mantage 82 il (Gilgilcay, Kiipgal, Qusar, Quba, Xa¢maz).
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Toahlilo asason xatti trendin istigamatine gora siralar ti¢ qrupa boliinmiisdiir:

1. Yagintilarin orta ¢oxillik dinamikasinda miisbat tendensiya var;

2. Yagmtilarin orta ¢oxillik dinamikasinda monfi tendensiya var;

3. Yagntilarin orta ¢oxillik dinamikasinda doyisiklik movcud deyil.

Orta goxillik yaginti siralarinda miisyyan edilmis trendlorin (mixtolif
isarali) statistik cohotdon ohomiyyatliliyi ciit korrelyasiya amsali va onun
standart Xatasina asason giymoatlondirilmisdir. Trend isa, yalniz R/6g>2 sorti
odoanilon zaman shomiyyatli hesab olunur [6].

Yuxarida gqeyd olunan moantagolorin molumatlarina asasen yagintilarin
orta ¢oxillik xatti trend analizi naticasinds miixtalif istigamato malik doyismalor
mioyyon edilmisdir (Sokil 8-10).
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Sakil 8. Quba meteoroloji miisahido montaQasi tizra yagintilarin orta ¢oxillik
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Sakil 9. Xacmaz meteoroloji miisahido mantaQasi tizra yagintilarin orta coxillik
dinamikast
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Sakil 10. Altiagac meteoroloji miisahida mantoQasi iizra yagintilarin orta ¢oxillik
dinamikast

Aparilmis arasdirmalar zamani xotti trend analizi yalniz uzun siraya
malik moantagalarin molumatlarina asasan deyil, hamg¢inin barpa olunmus siralar
ticlin do aparilmisdir. Burada analogiya {isulundan istifado edilmis vo Altiagac,
Gilgilgay, Kiipgal vo Qusar montagalorinin miisahids siralari barpa olunmusdur.

Yerino yetirilon tohlilin noticalorine gora ¢oxillik dovr tizro 2
montogonin (Gilgilgay, Xa¢maz) miisahido molumatlarina osason yagintilarin
orta illik migdarinda artim miisahido olunur. Daha 2 montagods (Kiipgal,
Qusar) yagmtilarin orta ¢oxillik dovr ilizro azalmasi goriiniir. 3 montagada
(Altiagac, Qiriz, Quba) iso orta ¢oxillik dovrdo trend askar edilmomisdir
(Cadval 2).

7 montogodon yalmiz 2 - do (Kiipg¢al, Quba) yagmtilarin orta illik
miisahido siralarindaki trendlo 5%-lik shamiyyatlilik soviyyasinds statistik
baximdan shamiyyatli sayila bilar.

Natica

Respublika orazisinds, o climlodon Boyiikk Qafgazin simal-sorg
yamacinda son illar arzinds global iglim doyismolori 6ziinii biruzo verir. Belo
ki, son onilliklar arzinds temperaturun daha siiratlo artmasi, quraqliq proseslari,
mesd yanginlarinin daha intensivlogsmosi Vo daha genis sahalori ohato etmasi
miisahida olunur. Bununla barabar, yagnt1 vo kiiloklarin do illik dinamikasinda
doyisikliklor miisahido edilmokdadir. Umumiyyatlo, son illar iso anomal
quraghigr ilo se¢ilmis, ekstremal hava soraitinin tokrarlanmasi prosesi vo bu
sobabls basg veran tobii falakatlorin say1 da artmigdir.

Boyik Qafgazin simal-sorq yamacinda iqlim doyisikliklari son
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onilliklards daha da nazars ¢arpan olmusdur:

v 1961-1990-c1 illarlo 1991-2016-c1 illor arasindaki miiqayisa naticasindo
temperaturun artdigi miiayyon edilmisdir.

v Quba vo Xizi rayonlarinda orta ¢oxillik temperatur miivafiq olaraq
1.2°C va 0.9°C artmigdir. Bu, iqlim doyisikliyinin oshamiyyatli
gostaricilorindan biri hesab edilir.

v Temperatur artimi osason qis vo yay aylarinda daha ¢ox nozoro garpir.
Qisda temperatur artimi buzlaq va qar Ortiiyliniin arima stiratini artiraraq
caylarin su balansina tosir gostora bilor. Yay aylarinda temperaturun
yiiksalmasi isa  buxarlanmanin artmasmna vo quraqliq ehtimalinin
coxalmasina gotirib ¢ixara bilar.

v Boyiik Qafqazin Xozoryan orazilorinds temperatur doyiskonliyi doniz
tosirindon daha miilayim xarakter dasiyir. Lakin dagliq vo dagotoyi
arazilords bu dayisikliklar daha kaskin nazars garpir.

v 1961-2016-c1 illor orzindo yagintilarin paylanmasinda da miixtolif
istigamotli doyisikliklor miisahido olunmusdur.

v Yaz aylarinda yagmtilarin miqdarinda 30%-0 godor artim qeydo
alinmigdir. Xiisusilo aprel vo may aylarinda yagintilarin ¢oxalmasi kond
tosarriifat: tiglin hom miisbat amil kimi geyd oluna bilor. Artan yagintilar
suvarma ehtiyaclarini azalda biler.

v Yay aylarinda yagintilarda ciizi doyisiklik miisahido edilmisdir. Bu
dovrds temperaturun artmasi vo yagintinin doyismomasi quraqliq riskini
artirir.

v Yagintilarin moakan iizra bolgiisti geyri-barabar olmusdur:

e Gilgilcay vo Xagmaz meteoroloji montagolorinds yagmtilarin
miqdarinda artim geyds alinmigdir.

e Qusar vo Kiipcal montogoalorindo isa yagintilarin azalmasi
miisahido olunmusdur. Bu, regionda su ehtiyatlariin bolgiisiinii
doyiso bilor.

Temperatur artimi vo yagintilarin doyismosi regionda su ehtiyatlarinin
azalmasima vo su balansinda qeyri-sabitliya gotirib ¢ixara bilor. Bu isa 6z
novbasindo kond tosarriifati vo igmoli su tominati tiglin risklor yarada bilor.
Temperatur artimi naticasinde Boyiik Qafgazin simal-sorq yamacindaki dag
buzlaglarinin orimo riskini artirir ki, bu da ¢ay axinlarinin doyismasino sabab
olur. Bu proses, xiisusilo, ¢ay hdvzalorinin ehtiyatlarini 6z tosirini gostorir vo
hidroenerji sektoruna tosir edir.

Atmosfer yagimtilarinin yaz aylarinda artmasi torpaq eroziyasini
giiclondira bilor.Yay aylarinda miisahido olunan temperatur yiiksalisi vo
quraqgliq risklori kand tasarriifatina manfi tosir gostara bilor.

Regionun iglim dayisikliklorine uygunlagmasini tamin etmok magsadilo
su ehtiyatlarinin idara olunmasi, torpaq eroziyasinin qgarsisinin alinmasi vo kond
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tosarriifati sahasinds uygun texnologiyalarin totbiqi boyiik shomiyyato malikdir.
Alternativ enerji monbolorino (kiilok Vvo giinos enerjisi) kegid iglim
dayisikliyinin tasirlorini azaltmaq ti¢iin shamiyyatli addim ola bilar.
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HEYDOR SLIYEV ADINA BEYNOLXALQ HAVA LIMANINDA
QISLAMA DOVRUNDO HAVA GOMILORINO TOHLUKO YARADAN
QUSLARIN TROFIiK OLAQOLORI

https://doi.org/10.30546/2520-2049.73.1.2025.135

Acar sozlor: hava gamilari, trofik, tahliika, biotop, maskunlasma

2022-2024-cii illordo Azorbaycanda ilk dofo Heydor ©liyev adina Beynolxalq
Hava Limaninda qislama dovriindo hava gomilarine tohliike téradan 7 dosta, 15 fasilo,
16 cins, 18 nov quslarin trofik slagelori tadqiq edilmisdir. Trofik olagalorine goérs bu
quslardan 9 novii zoofaq, 5 novii fitofaq, 4 novii evrifaq névlordir. Qiglama ddvriindo
hava gomilorino tohlikko térodon quslarin trofik olagelorini 6yronmaklo onlarin
orientasiya vo navigasiya xiisusiyyatlorini arasdub hava gomilari ilo toqqusmalardan
yayinmasi li¢iin qabaqlayici todbirlor gormok miimkiindiir.

@d.U.I'aoup3aoe, A.H.Tazues

TPOPUUYECKHE CBA3U IITUL, CO3JAIOIIIHUE OITACHOCTb
B 3UMHUM NEPUO/I )11 BO3IYIIHBIX CYI0B B
MEXIYHAPOIHOM ADPOIIOPTY 'EMJIAPA AJTMUEBA

Knrwueswie cnosa: camonem, mpoguueckuil, yeposa, buomon, ype2yiuposarue

B 2022-2024 ronmax BroepBbie B A3zepOaiipkaHe ObLITH U3ydeHbl TPOQUUICCKHUE
B3aMIMOOTHOIIIEHUSI 18 BHIIOB MTHUIl BKIIOYAIOMIUX B ceOe MpeACTaBUTENeH 7 OTpsia,
15 cemeiicTB 1 16 pos0OB NPEACTaBIAIONIUX YIPO3Y AJsl CAMOJIETOB BO BpEMs 3UMMOBKHU
B MexnayHapomHoMm aspomnopty lefimap Ammes. Ilo cBomMm Tpodudeckum cBsizsiM 9
BUJIOB STUX MTHIl SABISAIOTCSA 300(aramu, 5 — durodparamu u 4 — s3Bpudaramu.
Uzywas Ttpoduueckne B3aWUMOOTHOIICHHS TMTHI], TPEACTABISIONIMX Yrpo3y Uit
aBUallMM B TIEPHOJA 3MMOBKH, MOXXHO HCCIIEAOBaTb WX OPHEHTALUUOHHBIE U
HaBUTAIIMOHHBIE  OCOOEHHOCTH W  TPWHWMATh  TPEBEHTHBHBIE  MEpPHl IO
NPEAOTBPAIICHHUIO CTOJIKHOBEHHH C JIeTaTeIbHBIMU CYIHAMHU.
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TROPHIC RELATIONSHIP OF BIRDS THAT POSE A THREAT
TO AIRCRAFT DURING THE WINTERING PERIOD
AT HEYDAR ALIYEV INTERNATIONAL AIRPORT

Keywords: aircraft, trophic, threat, biotope, settling

In 2022-2024, for the first time in Azerbaijan, the trophic relationships of 18
species of birds belonging to 7 orders, 15 families, and 16 genera that pose a threat to
aircraft during the wintering period at Heydar Aliyev International Airport were
studied. According to their trophic relationships, 9 species of these birds are
zoophagous, 5 species are phytophagous, and 4 species are euriphagus. By studying the
trophic relationships of birds that pose a threat to aircraft during the wintering period, it
is possible to examine their orientation and navigation characteristics and take
preventive measures to avoid collisions with aircraft.

Giris

Biosenozlarda organizmlorin miixtolif olago formalar1 arasinda trofik
olagolor xiisusi shomiyyat kasb edir. Trofik alagoalor hesabina biotik birliklor vo
biotoplar arasinda madda va enerji miibadilasi tamin olunur. Trofik slagalor ¢ox
plastik olub otraf miihitin doyison soraitindon asili olaraq doyisir. Qislama
dovriindo quslarin gidaya artan tolabatimin osasinda soyuq havada daha gox
itirilon enerjinin 6danilmasino olan tslabat dayanir. Hava limanlarinda hava
gomilarina tohliiko yaradan quslarin orazido moskunlagsmasinda trofik slagolor
mithiim rol oynayir. Elmi-texniki toraqginin siiratli inkisafi dovriinde
turbareaktiv toyyarslorin saylarinin goxalmasi, uguslarin asagi hiindiirliiklordo
bas vermasi quslarla toqqusma ehtimalini daha da artirir. Hava gomilari ilo
quslarin toqqusmasi naticasinda giymatli texnikanin siradan ¢ixmasi ilo yanasi
bdyiik insan tolafatina gorait yaratma ehtimalinin todqiq edilmasinin aktuallig:
miiasir diinyada shamiyyatli doracads artmaqgda davam edir.

Quslarin miqrasiya yolunun tizarindo yerlogon Heydor Oliyev adina
Beynolxalq Hava Limaninda quslarla hava gomilorinin toqqusma riski ciddi
tohliikasizlik mosoalasidir. Hor il Simali vo Moarkazi Avropadan, Rusiyadan,
Qazaxistandan 6lkomizo qislamaga goalon vo migrasiya yolunda Heydar Oliyev
adina Beynolxalq Hava Limaninin orazisinden yiiz minlorlo qus kegir.
Qislamaga golon vo migrasiya yolunda bozi noév quslar dincolmoak va
qidalanmagq ii¢iin tohliikasiz orazi sayilan hava limaninin oarazisinds qisa vo ya
uzun miiddato maskunlasir. Hava limanmi orazisinds qisa vo uzun miiddoto
moskunlasan miixtalif ekoloji qruplara aid ndvlorin hava limani orazisinds yem
bazasinin ehtiyatini, yem obyektlorinin komiyyat, keyfiyyat gostoricilorini vo
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qidanin olcatanligini todqiq onlarin trofik olagelorini dyronmok miimkiindiir.
Trofik olagolorin Gyranilmasi noticosinds onlarin orazidon uzaqlasdirilmasi
ticlin miivafik gabaqlayici tadbirlor gormoaklo hava gomilari ilo togqusmadan
yayinmaq l¢iin miivafik todbirlor gérmok miimkiindiir. Todgiqat orazisindo
moaskunlasan vo uguslara tohliiko yaradan quslarin sutkaliq aktivliyini, heyvan,
bitki vo qarisiq qidalarla qidalanmasini, oriyentasiya vo navigasiya
xiisusiyyotlorinin arasdirilmast hava gomilori ilo quslarin toqqusmasinin
garsisini almaq gabaqlayici tadbirlor gérmaya sorait yaradir [10].

Turboreaktiv toyyarslorin siirati, asagi hiindiirliikklords uguslarin saymin
artmast hava mokaninda qarsilasdigi qusun hava gomisino ¢irpilmasi
noticasindo miiharrikino diisorok giymatli texnikanin siradan ¢ixmasina sobob
olur. Bu sobabdon quslarin toyyarolorlo hava mokaninda toqqusmadan
yayinmasinin ¢atinlosmasi, toqqusmalarin yaratdigi tohliikonin giicti vo iqtisadi
cohoatdon hava gamilarina vurdugu ziyanlarin g¢oxalmasi vo artmagda davam
etmosi osl tohliiko monbayidir. Turboreaktiv toyyaronin miiharrikino qusun
¢irpilmasi naticesinds miiharrikin tomiri tigin 250.000-500.000 manata basa
golir. Doniz qagayist Olgiisiindo qus siirati 320 km/saat olan hava gamisino
cirpilmasi naticasinds zarbonin qiivvesi 3200 kq, siiroti 960 km/saatda iso
28800 kg-ya borabardir. Miiayyan olunmusdur ki, 1,8 kq kiitlasinds olan qus
2400 metr yiiksoklikda 700 km/saat siiratlo ugan toyyarroys ¢irpilmasi zamani
zorbanin qiivvasi ti¢ dofa ¢oxalir vo 30,0 millimetrlik marminin giiciindon ¢ox
olur[8]. Hava gomilarinin quslarla toqqusmadan yaymmasi iigiin ilk novbads
qusun ugusunun aerodinamik vo ekoloji xarakteristikasi, kiitlosi, ucus
hiindiirliiyi, qusun siiroti Vo s. mithim rol oynayir. Bu baximdan hava
limanlarinda radiolakasiya texnikalari foaliyyat gostorir vo bu texnika qusun
ucus hiindiirlitylinii, siiratini, ugusun istigamatini, quslarin kog istiqgamati va s.
toyin etmoys imkan verir [9]. Hava limanlarinda radiolakasiya texnikasindan
istifado  etmoklo  quslarin  orientasiya ~ vo  naviqasiyasinin  yeni
qanunauygunluglarim1 onlar ti¢iin xarakterik olmayan orazilordon kegdiyi
dovrdo miioyyan etmok miimkiindiir. Quslarin orientasiya vo naviqgasiyasini
oyronmokls onlarin davranis qanunauygunluglarimi miioyyan edib toyyaralorlo
toqqusmamasi {igiin dncadon progqnoz vermok miimkiindiir.

Heydor Oliyev adina Beynolxalq Hava Limam Qafqazda on boyiik
beynalxalq hava limani olub timumi sahasi 1565,7 ha, ¢evrasi ~27,0 km-dir.
Hava limanmi Baki sohorindon 20,0 km simal-sorqds Bina goasabasinds, Xoazor
donizindan 2,0 km mosafads yerlogir. Hava limani elektron hasar ilo miihafizo
olunur. Hava liman1 PCN 150 F/A/W/ SOUEZ 353° -173° kursla enon A, B, C,
D, E kateqoriyali hava gomilorinin vo biitiin név helikopterlorin istismarina
yararlidir. Hava limaninda uzunlugu 3,2 km va 4,0 km olan asvalt-beton sotho
malik ugus-enma zolag vo kdmokei yollar foaliyyst gostorir. Uzunlugu 3,2 km
olan ugus-enmo zolaginin har iki torofinds uguslarin tohliikasizliyini tomin
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etmok moagsadi ilo hava gomilari ilo quslarin toqqusmasinin garsisini almaq
tclin (quslar1 orazidon uzaqlasdirmaq) Kanada istehsali olan MK-III tipli
cihazlardan va sas giiclondiricilordsan istifads edilir. Uzunlugu 3,2 km olan olan
ucus zolaginin konarlarinda 7 beyin (komplekt), 42 sasgiiclondirici, uzunlugu
4,0 km olan ugus-enma zolag otrafinda 12 beyin (komplekt), 72 sasgiiclondirici
yerlagdirilib. Har bir beyin 6 sasgiiclondiricini idars edir. Hor sosgiiclondiricinin
sas yayma radiusu 750 m-dir. Bir beyin ilo digar beyin arasinda masafo 900
metr, bir sasgiiclondirici ilo digar sasgiiclondirici arasinda mosafo 300 metrdir.
Bu cihazlar miioyyon intervalla yirtict quslarin vo texnogen monsali qorxuducu
saslorin komayi ila quslart ugus-enma zolagindan uzaqlasdirmaga xidmat edir.

!

1

Sokil 1. Kanada istehsali olan

)
i

MEK-II1 tipli cihazlar va sasgiiclondiricilor

Azorbaycanin hava mokaninda hava gomilori ilo quslarin toqqusmasi
respublikamizin yerlosdiyi tobii-cografi soraitdon, hava limanlarimin yerlosdiyi
orazidon vo ilin fosillorindon asili olaraq doyisir. Abseron yarimadasinda
yerlogon Heydor Oliyev adina Beynolxalq Hava Limanmin orazisi qislama
dovriinds quslarin simaldan conuba miqrasiya yolunun tizorinds yerlosdiyindon
yiiksok risk zonasma aid edilir. Bu baximdan Simali vo Morkozi Avropa
olkalorindon, Rusiyadan vo Qazaxistandan hor il yiiz minlorlo quslar qislama
dovriinds hava limaninin arazisindon migrasiya etmoklo hava gomilori {igiin real
tohliiko yaradir [5,6]. Hava limaninda dekabr, yanvar, fevral aylarinda uguslarin
miioyyan godor azalmasina baxmayaraq kdgari-qislayan quslarin saymin koskin
artmasi real tohliiko imkanimi artinr. Toyyarolorlo qus toqqusmalarinin
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aragdirilmasi va risklarin idars edilmasi hadisonin ciddiliyini prognozlasdirmaq
vo minumuma endirmak {igiin ¢ox vacibdir.

Materiallar va metodlar

Heydor Oliyev adina Beynoalxalq Hava Limaninda 2022-2024-cii illarin
qis aylarinda (dekabr, yanvar, fevral) ¢l todqiqat islori aparilib. Tadgiqgatlar
marsurut tsulu ilo piyada, avtomobillo ( stirot 20-30 km/saat) hava limaninin
cevrasi boyunca 7:00-17:00-da aparilib. 10X60 durbinindan istifads olunub.
Miixtalif ekoloji qruplara daxil olan oturag veo kogori-qislayan quslarin
moskunlasdigi tabii biotoplarda, seliteb saholords, ugus-enma zolagina yaxin
biotoplarda va s. arazilords trofik slagalori 6yranilib. Uguslara tohliiko yaradan
quslarin hava liman1 orazisindo moskunlagmasi {igiin orazinin yem bazasi
chtiyatt vo qgida obyektlorinin komiyyat vo keyfiyyot gostoricilori, gidanin
olcatanliginin analiz edilib.

Naticalar va onlarin miizakirasi

Qislama dovriinde Simali vo Markazi Avropa, Rusiya, Qazaxistandan
conuba miqgrasiya edon kogori-qislayan qus populyasiyalari Heydor Oliyev
adina Beynolxalq Hava Limaninin orazisindon kegirlor. Hava gomilari ilo
gozlonilon tohliika riskini giymatlondirmok ii¢lin quslarin név torkibi va trofik
olagolorinin arasdirmaq vacibdir [3,4]. Hava limami orazisinds quslarin
yararlandig1 osas biotoplar qurupu (¢comonlik, mixtslif ot bitkilori, quru
yulgunluq, qamisli-yulgunlu bataqliq, meyvo agaclari, badam vo nar agaclari
olan genis orazi, samkimilor, evkalipt agaclari, dekorativ bitkilor, su hovuzlari
Vo seliteb sahalor) tadqgiq olunub. Qislama dovriinds hava limaninin arazisinds
Ciconiformes, Anseriformes, Falconiformes, Gruiformes, Charadriiformes,
Columbiformes, Passeriformes dastalarins aid quslarin trofik slagelori miisyyan
olunub. Hava limaninin arazisinds Ciconiformes dastasine aid novlarin (Egretta
garzetta, Ardea alba, Ardea cinerea) trofik slagalori arazidoki gamishi-yulgunlu
su-bataqliq sahalorinds, miixtolif ot bitkilori olan osrazilordo geyds alinib. Bu
novlor orazido adston bir hofto arzindo maskunlasirlar. Trofik slagelor asason
havanin sahar isiqlasan vo axsam alatoranliq vaxtinda daha aktiv bas verir. Hor
¢ nov qida xarakterino goro zofaqdir. Hava limami orazisindo hosaratlar,
onlarin siirfolori, siiriinonlor vo miixtolif név sicanabonzor gomiricilorlo
qidalanirlar [1].
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Diagram 1. Heydor Oliyev adina Beynalxalg Hava Limaninda qislama dévriinda
quslarin taksonomik spektri

Anseriformes dostesindon  Bucephala clangula gamisgli-yulgunlu
bataqliq biotopundan miivaqqoti dincalmok va gidalanmaq tli¢iin maskunlasmasi
¢ox qisa miiddato (1-2 giin) davam edir. Orazinin su-bataqliq sahalori, yem
bazasinin ehtiyati vo yem obyektlorin komiyyat va keyfiyyot gostaricilori noviin
tolabatim1 6domir. Todqiqat miiddotindo 2023-cii ildo yanvar ayinda birdofo
geydo alinib. Qidasint miixtolif onurgasizlar, hogaratlar, molyuskalar, yosunlar
toskil edir. Falconiformes dostosindon Circus aeruginosus quru yulgun vo
yulgunlu-qamish bataqliq vo mixtalif ot bitkilori olan srazilords uzun miiddots
moskunlagir. Xirda quslar, sicanabanzor gomiricilorlo qidalanir [1].
Quzilquskimilor dostasing aid Falco tinnunculus orazi tizro simaldan miqrasiya
edon fordlorin hesabina sayr 5-8 fordo godor artir. Bu néviin trofik olagalori
comoanlik, miixtalif ot bitkilori, quru yulgunluq vo qamisli-yulgunlu bataqliq
biotoplarinda qeyds alinib. Biitiin qislama dovriinii hava limanimin arazisindo
kegirirlor. Osas yemini siganabanzar gomiricilor, dam sorgalori toskil edir [1, 2].
Sicanabanzar gomiricilori ovlamagq ti¢iin havada “asilgan” kimi galmalar1 hava
gomilori ilo real toqqusma soraiti yaradir. Bu zaman asilqgan kimi qida
axtariginda oldugu vaxtlarda ugus-enmo zolaginin otrafinda vo sikarina sigryan
vaxtlarda hava gomilari ilo toqqusma ehtimali daha da artir. Aktiv qida axtaris
Vo qidanin izlonmasi tohlilkkodon vaxtinda yaymmaga mane olur. Hava
limaninda hava gomilori ilo tez-tez toqqusan novlordon hesab olunur.
Gruiformes dostasindon Porphyrio porphyrio gamish-yulgunlu bataqliq
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biotopunda 2022-ci ildo dekabr ayinda bir dofo vo bir fordi geyds alinib [7].
Hava liman1 Xozor donizina vo Abseron yarimadasindaki goélloro yaxin
oldugundan miqrasiya yolunda orazidon miivaqqeti dincalmasi va
qidalanmasiehtimal olunur. Orazids ¢ox qisa miiddato (8-24 saat) moskunlasir.
No6v Azoarbaycan Respublikasinin Qirmizi kitabinin (2023) 3-cii nosrina daxil
edib. Fordlorinin say1 nadirdir. Hava liman1 arazisinds osas gidasini qamis, su
gamisi, qum otu, va S. bitkilorin cavan zoglari, kokiimsov govdalari va s.togkil
edir. 2023-2024-cii illords qiglama dovriinds hava limani orazisinds apardigimiz
todgiqatlarda bu novas tosadiif edilmoyib. Charadruformes dostasindon Vanellus
vanellus gamigli-yulgunlu bataqliq orazids bir dofs 2023-cii ilin dekabr ayinda
geyds alinib. 2022 vo 2024-cii il todgiqatlarinda bu nova rast gelinmoayib. Bu
novda Azarbaycan Respublikasinin Qirmizi kitabinin 3-cii nasrina daxil edilib.
Say1 nadirdir. Hava limani arazisinds su vo quru onurgasizlari, onlarin siirfolori
ilo qidalanir. Cillitkimilor dastesine aid Larus ichthaetus, Larus cachinnas
gamisli-yulgunlu bataqliq biotopunda, xirda gélmagalordo va hava limaninin
hasarina yaxin zibillik vo kanalizasiya kanalinda biitiin todgigat illorinds geyds
alinib. Osason hava limanmi hasarina bitisik zibillikdo qidalanir. Hava limam
orazisindoki miivafik biotoplarda xirda sigasnabanzar gomiricilor, hogaratla
gidalanir. Qislama dovriindo yarimadada giicli kiiloklor zamani gagayilarin
hava limani orazisinds goriinon fordlorinin say1 artir.

kogari-qislayan
17%

M oturaq kogari-gislayan

Diagram 2. Heydor Oliyev adina Beynalxalqg Hava Limaninda qislama dévriinda
quslarin maskunlasma xarakteri

Columbiformes doastasindon Columba livia qislama dovriinde hava
isiglasan vaxtlardan ugus-enms zolagina yaxin ¢omoanlik, miixtalif ot bitkilsti
olan biotoplarda, meyva agaclar1 (tut, oncir, gilas, iyds, zeytun, heyva),
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samkimi agaclar olan biotoplarda miisahido edilir. Hava limani orazisinds
asason bitki monsali yemlorlo gidalanir. ©razidoki alaq otlarinin toxumlarini,
miixtolif ot bitkilori olan orazilordo yabani donli taxilkimilorlo qidalanir.
Passeriformes dostasindon Galerida cristata seliteb sahalor miistosna olmagla
hava limaninin biitiin biotoplarinda rast galinir. Tok-tok va kig¢ik qruplar halinda
moskunlagirlar. Qislama dévriinds hor ti¢ todgigat ilinds ¢oxsayli olublar. Qida
xarakterina gors evrifaq olsada hava limani arazisinds qislama dovriinds asason
bitki monsali gidalarla gidalanir. Bazon hava limani hasarina bitisik zibilliklikdo
gida axtarr. Motacilla alba ugus-enmo zolagina yaxin g¢omoanlik, miixtalif ot
bitkilati, meyvo agaclar (tut, ancir, gilas, iyds, zeytun, heyva) biotopunda trofik
olagolor yaradir [2]. Qidasim1 miixtalif xirda Ol¢iilii onurgasizlar, onlarin
stirfalori, qurdlar, xirda molyuskalar togkil edir. Sturnus vulgaris ¢omanlik,
miixtalif ot bitkilati, meyva agaclar1 (tut, ancir, gilas, iyds, zeytun, heyva),
badam agaclari, nar agaclari, dekorativ bitkilor va s. orazilordo moskunlasir.
Fordlorinin ¢oxsayli olmasi vo siirii halinda (400-500 ford vo bazon daha ¢ox)
havada miixtalif ugus manevrlori etmasi hava gomilori {igiin sl tohliiko
monboayidir. Bu ndv biitin qislama dovriindo siiriilor halinda orazidon
qidalanmaq ti¢lin yararlanir. Hava limani orazisinds qislama dovriinds osas
qidasini bitki moansoli gidalar toskil edir. Corvus cornix fordlorinin sayi adi sayli
olub tobii vo seliteb saholorin hamisinda rast golinir. Qida xarakterino goros
polifaqdir. Orazids siganabonzor gomiricilor, iri ciiciilor, molyuskalar, qurdlar,
taxil doni vo s.qidalanir. Hava limani orazisindoki zibil qutulart strafinda
miixtolif tullanti mohsular ilo gidalanir. Tok-tok va ki¢ik qruplar halinda 3-5
fordon ibarat olurlar.

10

M zoofaq fitofag M qarisiq

Diagram 3. Heydar Oliyev adina Beynalxalq Hava Limaninda qislama dovriinda
quslain qida xarakteristikasi
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Hava liman1 orazisindo qislama dovriindo an ¢ox sayli nov kogari-
qislayan Corvus frugilegus hesab olunur. Simal 6lkalords soyuglarin diismasi
ilio olagodar conuba migrasiya edon bu quslar hava limani orazisinds biitiin
qislama dovriinii kegirirlor. Qida rasionu ¢ox genisdir. Kigik qruplar vo siiriilor
halinda gidalanirlar. Hosarat, onlarin siirfalori, xirda sicanabanzar gamiricilar,
molyuskalar, taxil ciicartilori vo doni ilo gidalanirlar. Hava limani orazisinds
qislama dovriindo qeyds alinan Fringilla coelebs, Passer montanus tok-
tok,bazon kicik qruplar halinda rast golinir.Orazidoki tobii biotoplarin demok
olar ki hamisinda qeydo alinir. Miixtilif alaq bitkilorinin toxumlari ilo
qidalanirlar.

Yekun natica

Heydsr ©liyev adina Beynolxalq Hava Limaninda qislama dovriindo 6
dosto, 14 fosilo, 14 cins, 18 nov kdgari- qislayan quslarin trofik olagslori analiz
edilib.Bu névlorden Falco tinnunculus, Larus icthaetus, Larus cachinnas
novlarinin hava gomilari ilo togqusma ehtimali vo toqqusmanin giicii va
tohliikasi yiiksokdir. Togqqusma ehtimal1 yiiksak, toqqusmanin giicli vo tohliikasi
owvalki novlorlo miiqayisado zoif olan Sturnus vulgaris, Galeroda cristata
novloridir. Bu novlarin tok-tok fordlori ilo toqqusma zoif, siirii halinda
toqqusmanin giicii vo tohliikasi yiiksakdir. Corvus cornix, Corvus frugilegus
hava gomilari ilo toqqusma ehtimali zaif, toqqusma bas verarss toqqusmanin
giicii vo tohliikesi yiiksakdir. Circus aeruginosus toqqusma ehtimali az,
toqqusma bas verarss toqqusmanin giicii vo tohliikesi yiiksokdir. Bucefala
clangula, Porphyrio porphyiro, Vanellus vanellus, arazids rast galmo ehtimali
cox az, hava gomilori ilo toqqusmasi bas verarss vuracagi ziyan yliksokdir.
Motasilla alba, Motasilla flava, Fringilla coelebs, Passer montanus névlarinin
hava gomilari ilo toqqusma ehtimal1 az, toqqusmanin giicii tok-tok fardlords ¢ox
zoif, siirli halinda bas veran toqqusmalarda nisbaton yiiksokdir.
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_ TARLA BITKILORININ RIZOSFERI (QARGIDALI BITKIiSI
NUMUNOSINDO) VO ONUN MiKROBIOTASININ DINAMIKASINA
TOSIR EDON AMILLOR

https://doi.org/10.30546/2520-2049.73.1.2025.140

Agar sozlar: Torpaq mikroflorasi, rizosfer, mikrobiota, assosiativ simbioz,
giinabaxan, becarma texnologiyasi, torpaq

Odobiyyat monbalorine  osaslanan bu moqalods rizosferin - shamiyyati
vurgulanir. Rizosfer, ali bitkilorin torpagla va onu maskunlagdiran mikroorqanizmlarlo
alagalarini tonzimlayan spesifik bioloji bir bufer rolunu oynayir. Bitkilar {igiin faydali
xususiyyatloro malik rizosfer mikrobiotasinin aktivliyino tosir edon osas amillor
nozardon Keg¢irilmisdir (qidalanma elementlarinin bitkilor {iclin olgatan formaya
gevrilmasi, izvi maddslorin pargalanmasi, abiotik amilloro davamliligin artirilmast,
bdyiimonin stimullasdirilmasi, fitopatogenlors qarst antagonizm vo S.). Bitkilorlo
onlarin assosiativ mikroorganizmlori arasindaki miinasibatlorin pozulmasi, o ciimlodan
insan torofindon idaro olunan becormo texnologiyalar1 ilo bagli faktorlar, kond
tosorriifat1 bitkilorinin, o ciimlodon giinobaxanin mohsuldarliq potensialini shomiyyatli
dorocado azalda bilor.

1II.A.Aboynnaesa

O PU3OC®EPE INIOJIEBBIX KYJIBTYP U ®AKTOPAX, BJIUAIOLINX
HA JUHAMMUKY EE MUKPOBHNOTDBI

Kniouesvie cnosa: Iuenuya, snaxosvie pacmenust, 2pudKogvle 3a001e6anus

[IpuBeneH 0030p TUTEPAaTYpPHBIX HCTOYHHKOB, MOKA3bIBAIOIIMN 3HAYMMOCTH
pu3ocdepsbl, SABIAIOMIEHCS onpenenéHAbIM OHOJIOTHIECKUM Oyhepom, perynupyonmm
B3aMMOOTHOIIICHUSI ~ BBICIIUX pPacTCHMH C TIOYBOM M  HAceISAIOIMIMMU €8
MUKPOOpTaHU3MaMH. PacCMOTpEeHBI OCHOBHBIC (DAKTOPHI, BIHSIONINE HAa TOKa3aTelH
AKTUBHOCTH PU30C(EepHON MHUKPOOHOTHI, OOJANAONMIEHi KOMIUIEKCOM TOJIC3HBIX JIJIs
pacTeHuil CBOWCTB (IIEPEBOJ B JIOCTYITHBIC ()OPMBI SJICMEHTOB MHUTAHUS, PA3JIOKCHHE
OpraHMYECKUX MaTepHalIOB, MOBBINICHUE YCTOWYMBOCTH K a0MOTHYECKUM (aKTopam,
CTUMYJSIIMA POCTa, AaHTaroHm3sM K (¢uTomaTtoreHaM MW T.O.). HapymeHuss Bo
B3aMMOOTHOIIICHUSIX MEXAY PACTCHHSAMH U UX aCCOIMATUBHBIMU MUKPOOpPTaHU3MaMH,
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BbI3BAHHBIC PAa3JIMYHBIMHA (l)aKTOpaMI/I, B TOM YHCJIC U PEryjIupyCeMbIMU YCIOBCKOM —
TEXHOJIOTUAMU BO3ACIBIBaAHNA, MOTYT 3HAYUTCJIIbHO CHU3UTH IMOTCHIHAJI ypO)KaﬁHOCTH
CEIIbCKOXO03MCTBEHHBIX KYJIbTYpP, B HUCJIE KOTOPBIX HAXOAUTCA U IMOACOTHCUYHUK.

Sh.A.Abdullaeva

ON THE RHIZOSPHERE OF FIELD CROPS AND FACTORS
INFLUENCING THE DYNAMICS OF ITS MICROBIOTA

Keywords: Soil microflora, rhizosphere, microbiota, associative symbiosis,
sunflower, cultivation technology, soil

There is presented a review of literary sources, which disclosed an importance
of rhizosphere being a certain biological buffer regulating interrelations between higher
plants and soil and inhabiting soil microorganisms. The main factors influencing
indicators of activity of rhizosphere microbiota possessing a complex of useful
qualities for plants (converting of nutrient into accessible forms, decomposition of
organic materials, increase of resistance to abiotic factors, stimulating a growth,
antagonism to phytopathogens, etc.) are considered. Disruptions in the relationships
between plants and their associative microorganisms, caused by various factors,
including those regulated by humans such as cultivation technologies-can significantly
reduce the yield potential of agricultural crops, including sunflower.

Giris

Todqiqat glinobaxan bitkisi tizorindo aparilmigdir. Arasdirmalar {i¢ forqli
torpaq novii (qumlu, gil vo qarisiq torpaqlar) iizerindo hoyata kecirilmisdir.
Torpaq niimunolori vo rizosfer mikrobiotasinin torkibi miixtolif aqrotexniki
iisullarin (gilibro totbiqi, suvarma, okin vaxti) tosiri altinda Oyronilmisdir.
Niimunolor vegetasiya dovrii boyunca, 10 sm vo 20 sm dorinlikdon
toplanmigdir. Mikrobiota torkibi kultivasiya modoniyyati metodlart ilo,
homg¢inin molekulyar biologiya tisullar1 ilo miioyyon edilmisdir.

Rizosfer, torpaq va bitki koklori arasinda yaranan xiisusi bir zoma olub,
mikroorqanizmlorin intensiv  foaliyyot gostordiyi mokan sayilir. Tarla
bitkilorinin rizosferindo mikrobiota miixtalifdir vo onun dinamikasi bir ¢ox
amillordon asilidir. Bu movzu torpaq biologiyast vo kond tosorriifatinda ¢ox
ohomiyyatlidir. Ciinki rizosferdoki mikroorqanizmlor bitki bdyiimasini vo
mohsuldarligini birbasa tosir edir.

Rzosfer mikrobiotasinin chomiyyati asagidakilardir:

1. Bitki qidalanmasinin yaxsilagdirilmas1 (azot, fosfor vo digor
Minerallarin bitki {i¢iin ol¢atan formasini tomin edir).

2. Bitki miidafiasi (patogenlors qarsi bioloji baryer yaradir).
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3.Torpaq saglamliginin saxlanilmasi (orqanik maddslorin pargalanmasi
vo humus sintezini togviq edir).

Tarla bitkilorinin rizosferi kond tosorriifatinda mohsuldarligin artirilmast
liclin starteji ohomiyyoto malikdir. Bu sahodo todqgiqatlar torpagin davamh
istifadasi vo ekoloji tarazligin qorunmasina da tohfs verir.

Bitkilorlo rizosfer mikroflorast arasindaki qarsiliglt olage ayrilmis
simbiotrofizm xarakteri dasiyir, yoni hom bitkilor, hom do mikroorqanizmlor
bir-birina qarsiligh faydalidir. Bu zaman biota niimayondslori arasinda qida
maddolori {iglin on intensiv rogabst miisahido olunur. Rizosfer torpagi, 6z
novbasindo, c¢oxsaylt gostoricilor {lizro qobul edon (nerizosfer) torpagindan
ohomiyyatli doracodo forqlonir. Bu gostoricilor hom torpagin sort fazasi vo
mohlulunun torkibini, hom do torpaq sisteminin fordi komponentlorinin
faaliyyotini xarakterizo edir: pH, riitubat, temperatur, fermentativ aktivlik,
selliilozanin pargalanma siiroti, bioloji toksiklik ve s. Rizosferds, sorbost
torpaqla miiqayisods, kok ifrazatlari vo mikroorqanizmlorin metabolizma
mohsullarinin vo "konar" hiiceyrolorin artan konsentrasiyasi sayssindo bir ¢ox
kimyavi vo biokimyavi proseslor daha intensiv gokildo hayata kegir. Bu
miixtolif maddalorin ¥ mévcudlugu kimyoavi elementlorin - dovrlorinde, o
climladon qida elementlorinin dovrlarinds shamiyyatli doyisikliklara sabab olur,
karbon ddvraninin vo minerallarin havalanma prosesi ilo iizvi maddalorin
parcalanma proseslorinin intensivlogsmasino gotirib ¢ixarir. Kok ifrazatlar (kok
ekssudatlari) bitkilorin fotosintez vo metabolizma mohsulu olan asagi molekullu
iizvi maddolordir. Onlarin torkibindo ¢oxsayli miixtolif maddolor askar
edilmigdir, o climlodon 10 forqli sokor, 23 amin tursusu, 10 vitamin, tizvi
tursular, spirtlor, fermentlor, hormonlar, alkoloidlor, gliikozidlor, flavonoidlar,
oksinlar, fosfatidlor vo miixtalif aromatik maddolor. Kok hiiceyralarinin yiiksok
sekretor aktivliyi torpaq mikroorganizmlorine gida manbayi tomin edir vo buna
g0ra do onlar burada daha foal sokildos ¢oxalirlar. Bu zaman rizosfer effekti daha
cox qumlu torpaqlarda aydin sokildo 6ziinii gostorir, daha az iso humuslu
torpaglarda.

Bitkilor rizosfer bakterial icmasin1 saxlamaq iiglin fotosintez
mohsullarinin 30-50%-ni kok ifrazatlar1 vo rizodepozitlor soklindo itirirlor.
Lakin bu, rizobakteriyalarin asagidaki funksiyalar1 yerino yetirmosi ilo
kompensasiya olunur:

Torpagdan koko mineral elementlorinin gobulunun tonzimlonmasi,

Atmosferdoki qaz sklindo azotun baglanmasi vo bu yolla bitkilorin
azotla tomin olunmasinin yaxsilagdirilmasi;

Fitohormonlarin sintezi;

Miixtalif metabolitlor vasitosilo  bitkilorin  bdyilimasinin  manes
toradilmosi;
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Vegetasiya edon bitkilorin kok ifrazatlarinin istehlaki vo pargalanmasi,
bu iso kok gidalanmasi prosesino miisbot tosir gostorir;

Bitkilar tigiin zararli olan mikrobiotanin faaliyystinin basdirilmast,

Bitkilor Vo mikroorqanizmlor arasinda endosimbiozun
stimullasdirilmast;

Selliilozanin par¢calanmast;

Vitaminlor, polisaxaridlor, heteroauksinlorin sintezi;

Biitiin bunlar bitki orqanizminin inkisafina miisyyon tosir gostarir.

Azotobakter, Klostridium, Azospirillum, Derxia kimi sorbast yasayan
bakteriyalar, atmosferdon azotun fiksasiyasi ilo mosguldurlar. Hal-hazirda hesab
edilir ki, biitin molum bakteriyalarin 80-90%-i atmosferdon azot fiksasiya
etmok qabiliyystine malikdir. Bunlar asagidaki nesilloro aid olan
niimayondoslordir: Azospirillum, Herbaspirillum, Acetobacter, Agrobacterium,
Azotobacter,  Pseudomonas, Enterobacter,  Klebsiella,  Burkholderia,
Flavobacterium, Campylobacter.

Azorbaycanda osas yagli vo on rentabelli kond
tosorriifatt bitkisi glinobaxandir. Onun istehsali 6lkodo 10
mindon ¢ox hektar sahodo hoyata kegirilir. Okin {i¢iin yiiksok
mohsuldar  noévlor, hibridlor vo  miixtolif becormo
texnologiyalari istifado olunur, lakin bu bitkinin mohsuldarlig
istehsal prosesindo on yaxsi halda 50%-ni toskil edir. Bunun
sobablorindon biri bitkilor vo mikroorqanizmlor arasinda
qarsiligh olagolorin pozulmasidir, bu da miixtalif amillor, o ciimlodon insan
torofindon  tonzimlonon aqrotexniki texnologiyalarla baglidir. Hazirda
glinobaxanin yiiksok mohsuldar vo eyni zamanda ekoloji cohotdon tomiz
becormo texnologiyasina ke¢mok iiclin arasdirmalar aparmaq zoruroti
yaranmigdir. Bu arasdirmalar, aqrotexniki todbirlorin (okin vaxti, toxum sopini,
giibrolorin totbiqi, kimyavi va bioloji bitki miihafizasi vasitolorinin istifadosi)
rizosfer mikrobiotasinin keyfiyyst vo komiyyot torkibino tosirini dyronmoyo
imkan verocok vo onlarin mohsuldarliga vo alinan mohsulun keyfiyyatino
tosirini miioyyon edocok. Bu halda, glinobaxanin rizosferasinin &yronilmosi,
onun torkibino miisbot tosir gostoron aqrotexniki todbirlori miioyyon etmoyo
komok edacok vo bu da yiiksok mohsuldarliga nail olmagq ii¢iin texnologiyalarin
hazirlanmasina sorait yaradacagq.

Todgigat naticolori gostordi ki, rizosfer mikrobiotasinin torkibi vo
foaliyyati bitki novii, torpaq novii vo aqrotexniki tisullardan asili olaraq doyisir.
Giinobaxan bitkisi rizosferindo miioyyon edilmis bakteriyalar (Azospirillum,
Pseudomonas, Bacillus) va gobaloklor (Arbuscular mycorrhizal fungi) bitkinin
mineral gida maddolori ilo tomin edilmasini, boylimasini va xastaliklora qarsi
miigavimatini artirir. Homginin, giibrs totbigi vo diizgiin aqrotexniki yanagsmalar
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mikrobiotanin torkibini miisbat yondo doyisdirorok, mohsuldarligi artirmaga
imkan verir.

Giinobaxan rizosferinin  mikrobiotasinin  torkibinin  dyronilmasi
aqrotexniki todbirlorin bitkilorin béylimasi vo mohsuldarligina tasirini anlamaga
imkan verir. Bu todqiqat gostordi ki, mikrobiotan1 optimallasdirmaq vo bioloji
giibralordon istifade etmok, hom ekoloji baximdan tomiz, hom do iqgtisadi
baximdan sorfali texnologiyalar yaratmaga komok edo bilor. Todgiqgatlar
gostorir ki, glinabaxan rizosferasinin mikrobiotasinin idars edilmosi, bu bitkinin
mohsuldarligini artirmaq ti¢lin vacib bir amildir.

Material va metod

Todgiqgat tarla bitkilori, xiisusilo giinobaxan (Helianthus annuus L.)
tizorindo apartlmigdir. Sec¢im kriteriyast olaraq, miixtolif torpaq ndvlori vo
becormo tsullart (snanavi vo bioloji tisullar) nozaro alinmisdir. Todqigatin
moagQsadi, rizosfer mikrobiotasinin tarkibini va dinamikasini tasir edon amillori
miioyyonlosdirmokdir. Aragsdirma aparilacaq torpaglar kond toSorriifati
saholorindon, miixtolif ndv torpaqglarda (qumlu, gil torpaglar vo qarisiq
torpaqlar) segilmisdir. Homginin, glinobaxan miixtalif sortlar1 (moasalon, "Sibir
3" vo "Adel") sinaqdan kegirilmisdir.

Bitkilorin  rizosferindon niimunalor toplanmigdir.
Niimunos gotiiriilmasi {iglin bitkilorin kok sistemi digqgatlo
cixarillaraq torpagla  birlikdo  rizosferdon  mikrobiota
nimunalori  alinmigdir. Torpaq niimunalori tokrarlanan
tisullarla miixtalif dorindon (10 cm vo 20 cm) vo miixtolif
vaxtlarda (bitkilorin vegetasiya dovrii arzindo) toplanmisdir. :
Mikroorganizmlorin (bakteriyalar, gobaloklor vo s.) sayini toyin etmok {igiin
rizosferdon alinan niimunalor selektiv qidalandirict miihitloards (mosalon, PDA,
NA) yetisdirilmisdir. Hor ndv mikroorqanizm tiglin xiisusi miihitlordan istifads
edilib vo koloniya sayilar1t miiayyanlosdirilib.

Natica

Tarla bitkilorinin rizosferi, bitki-torpag-mikroorganizm
qarsiliglt tosirlorinin bag verdiyi miirokkob bir ekosistemdir.
Rizosferds foaliyyot gostoron mikrobiota, bitkilor ii¢iin gidalarin
olgatan formaya g¢evrilmosini, iizvi maddslorin pargalanmasini vo
abiotik stress amillorino davamliligin artmasimi tomin edorok
bitki inkisafinda miihiim rol oynayir.

Mogqalods geyd edilmisdir ki, rizosfer mikrobiotasinin aktivliyino bir
cox amillor, o climlodon torpagin fiziki vo kimyavi xiisusiyystlori, bitki novii,
iqlim soraiti vo kond tosorriifati texnologiyalar1 tosir edir. Insan faaliyyati,
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xtisusilo glibroloma, pestisidlorin totbiqi vo torpaq becorms iisullari, rizosferin
tobii balansini doyigo vo mikroorqanizmlorin faydali tosirini azalda bilor.

Eyni zamanda, rizosferdoki mikrobiotanin optimallagdirilmas: ti¢iin
bioloji giibrolordon vo mikrobioloji vasitolordon istifado etmok, ekosistemin
dayanigligin1 tomin edo va tarla bitkilorinin mohsuldarligini artirmaga komok
edo bilor. Xiisusilo giinobaxan kimi kond tosorriifati bitkilorindo bu ciir
yanasmalarin totbiqi, mohsulun keyfiyyatini vo miqdarin1 shomiyyatli doracads
yiiksoldo bilor. Natico olaraq, rizosfer mikrobiotasinin dyronilmasi vo diizgiin
idaro edilmosi, torpaq miinbitliyinin artirilmast vo davamli kond tosorriifatinin
tomin edilmasi {igiin strateji shomiyyat dasiyir.
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FOENICULUM VULGARE MILL. (APIACEAE) TAKSONUNUN
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Acar sozlar: razyana, anatomik, epidermis, sxizo-lizigen, ifrazat yerliyi

Mogalods Foeniculum vulgare Mill.- Adi razyana taksonunun morfo-anatomik
strukturu vo faydali xiisusiyyotlori hagqinda molumat verilmisdir. Noviin todgiqi
Vaziyyati, yayillma zonasi gostarilmisdir. Anatomik hissado Foeniculum vulgare Mill.
bitkisinin kok vo gbvdasinin anatomik todgiqatlari aparilmig vo xarakterik anatomik
qurulus xiisusiyyatlori miioyyan olunmusdur. Mikroskopik tadqigatlarla agkar olunmus
olamot gostaricilari diagnostik slamotlor kimi toyin edilmisdir. Malum olmusdur ki,
xammalin diagnostik olamatlori epidermis hiiceyralorinin formast vo qurulusu, sados
birhiiceyrali trixomalarin olmasi, kokiin markazi hissssinds 6tiiriicii topalarin
yerlasmasidir. Kokiin gabiq parenximasinda vo gévdanin otiiriicii topalarinin iistiindaki
sxizo-lizigen ifrazat yerliklorin olmasi miisahido edilmisdir. Miixtolif yaslarda olan
bitkilorin gévdalori oxsar anatomik qurulusa malikdir, onlarin {izarindo biitiin nov
toxumalar aydin sokildo ifads olunur. Koklor kegirici zonanin elementlarinin say1 va
asas elementlorin galinhigi (kortikal parenxima, ksilema damarlarinin diametri, gablarin
ol¢iisii) ilo forglonir.

JI.3.Kyp6anosa

AHATOMMYECKASI CTPYKTYPA U IOJIE3HBIE CBOMCTBA
TAKCOHA FOENICULUM VULGARE MILL. (APIACEAE)

Knrouesnle cnosa: genxenv, anamomuieckul, SNUOEPMUC, CXU30-TUZUSCHHBLL,
8blOCIUMeENbHOe EMeCUIULE

B crarbe mnpuBeACHBI CBEACHHS O MOP(O-aHATOMHUYECKOM CTPOCHHUM U
MOJIE3HBIX CBOWCTBaxX Takcona Foeniculum vulgare Mill. Yka3an uccrenoBaTenbCKuin
CTaTryc BUJa, 30HA pacnpocTpaHeHHs. B aHaTOMWYeCKOW 4acTH CTaThU  IPOBEICHBI
AHATOMUYECKHE UCCIICIOBAHUS KOPHS M CTEOJI PaCTeHHUs U ONpPeIeeHbl XapaKTepHbIC
AHATOMUYECKHE  OCOOCHHOCTH  CTpoeHus.  [Ipu3Haku,  BBIABICHHBIE  IIPH
MUKPOCKOITMYECKOM HCCJICJIOBAaHWUU, OBUITM O0O3HAYCHBI KaK JIMarHOCTHYECKUE.
YCTaHOBACHO, 4YTO IMArHOCTHMYCCKUMHU IPHU3HAKAMU ChIpbs SBISAIOTCA (dopMma U
CTPOCHHME DSIHUACPMANIbHBIX KJICTOK, HAJIMYME IPOCTBIX OJHOKICTOYHBIX TPHXOM,
PacroyoXKeHNe MPOBOASIIUX CKOIUICHUH B IEHTPAIbHON YacTu KopHs. Habmomaercs
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HAJINYHE CXU30-TU3UTCHHBIX BBIJCITUTEIBHBIX BMECTWIIHI B TTAPCHXUME KOPBI KOPHS
Y HaJl TPOBOJAIMNMHU ITydkamu cteOis. Ctebmn pacTeHHi pa3HOTO BO3pacTa MMEIOT
CXOJHOE aHATOMHYECKOE CTPOCHHUE, HA KOTOPOM YETKO BBHIPAKCHBI BCE THIIBI TKAHEH.
KopHu pa3nuuaroTcss MO KOJHYECTBY AJIEMEHTOB MPOBOSMINCH 30HBI W TOJIIUHE
OCHOBHBIX 3JIEMEHTOB (KOPKOBOW MapeHXUMBI, TUAMETPY COCYJIOB KCHIIEMBI, pa3MepaM
COCYJIOB).

L.Z.Gurbanova

ANATOMICAL STRUCTURE AND USEFUL PROPERTIES
TAXON FOENICULUM VULGARE MILL. (APIACEAE)

Keywords: anise, anatomical, epidermis, schizo-lysigen, excretory site

The article provides information about the morpho-anatomical structure and
beneficial properties of the taxon Foeniculum vulgare Mill. The research status of the
species and distribution zone are indicated. In the anatomical part of the article,
anatomical studies of the root and stem of the plant were carried out, and the
characteristic anatomical features of the structure were determined. Signs identified
during microscopic examination were designated as diagnostic. It has been established
that the diagnostic signs of raw materials are the shape and structure of epidermal cells,
the presence of simple single-celled trichomes, and the location of vascular bundles in
the central part of the root. The presence of schizo-lysigenic excretory receptacles is
observed in the parenchyma of the root cortex and above the vascular bundles of the
stem. The stems of plants of different ages have a similar anatomical structure, on
which all types of tissues are clearly expressed. Roots differ in the number of elements
of the conductive zone and in the thickness of the main elements (cortical parenchyma,
diameter of xylem vessels, and size of containers).

Giris

Hazirda tabii otirlora, gida mohsullarina vo aromatik alavalara talobat
xeyli artir. Foeniculum vulgare Mill.-Adi razyana miiasir parfiimeriya vo
kosmetikanin osasini toskil edon bir sira aromatik maddalorin istehsali tigiin
baslangic materialdir, gqida sanayesinds dadlandirici vo ya adviyyat kimi genis
istifado olunur va bir ¢ox tibbi preparatlarin asasini togkil edir.

Foeniculum vulgare Mill.- Karavizkimilor (Apiaceae) aid ot bitkisidir.
Bu fosilonin Yer kiirosinin osason Simal yarimkiiresinin miilayim isti vo
subtropik orazilorindo 400-dok cinsi vo 3500 novii yayolmigdir. Azarbaycan
florasinda 76 cinsdo toplanmig 187 novii diizonlikdon baglamis yuxari dag
qursagina qodor yayilmisdir. KoravizKimilor ¢ox nazaragarpan bitkilardir.Onlar
bitki Ortliyliniin yaranmasinda bdyiik rol oynayir vo landsafta 6ziinomaoxsus
yarasiq verirlor [2].
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Foeniculum vulgare Mill.qalin, otli, sarimtil-ag rongds olan mil kok
sistemino malikdir. Govdasi diiz, yuvarlaq, ¢cox budaqlanmis, hiindirliiyii 2 m-
9 godordir.Yarpaqlart novbali diiziiliislii, {i¢ vo ya dord yers par¢alanmis, ayri-
ayr1 yarpaq seqmentlori dar-xatti vo ya ¢ixintilidir. Asagi yarpaqlar boytik, uzun
saplagqli, orta vo yuxari1 yarpaqlar oturaqdir. Cigoklor kigik, sar1 lagaklarla,
miirokkab ¢atirlordo toplanmis, diametri 20 sm-o ¢atan qurulusdadir. Meyvasi
gohvayi-boz, uzunsov, yuxari hissado bir godor qalinlagsmis iki toxumlu,
uzunlugu 6-14 mm, 3-4 mm qalinhigindadir [6]. Siyiidlo xarici oxsarligina
baxmayarag, coxusu vo dadi daha ¢ox ciroyo bonzayir. Iyun-avqust aylarinda
¢igak acir, meyvalori sentyabr-oktyabr aylarinda yetisir (Sokil 1).

Sakil 1. Foeniculum vulgare Mill taksonunun tabii populyasiyada goriiniisii:
A-limumi goriiniis; B- ¢igoklorinin goriiniisii

Foeniculum vulgare Mill istiliksevar bir bitkidir, lakin gigokloma va toxum
omoalo golmasi zamani uzun siiron quraqliq vo yiiksok temperatur mohsulun
tamamils itirilmasina sabob ola bilar. Onun becarilmasi yaxst mahsuldar, shonglo
zongin torpaglar tolob edir. Yetismomis vo ¢iy toxumlar ¢ox asanligla kiflanir.
Toxumlarin clicormasi 6-8°C temperaturda baslayir, optimal temperatur 20°C-dir.
Toxumlari isiqda daha yaxsi vo daha siiratli clicarirlor. Quru gayali yamaclarda,
arxlarda, otlu yerlardo, eloca do yollarin va yasayis evlarinin yaxinliginda, alaq otlu
yerlorda bitir. Hogoratlar torafindon tozlanir. Yaxsi balveran bitkidir. Foeniculum
vulgare Mill.néviiniin faydal xiisusiyyatlorina dair elmi islorin xiilasasi gostarir Ki,
miixtolif farmakoloji xiisusiyyatlori vo zongin kimyavi torkibi bu bitkini
perspektivli xammala ¢evirir [11].
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Material va metodlar

Todgigat magsadilo Ganca orazisinds tobii populyasiyadan Foeniculum
vulgare Mill. bitkisi gotiiriilmiisdiir. Noviin sistemik movgeyi APG IV va World
flora online bazasindan istifado etmoklo dagiglosdirilmisdir [9, 12].

Anatomik xisusiyyatlorini 6yronmok mogsadilo fenoloji miisahidslor
apartlmigdir. Orazido tobii soraitdo boyiliyon bitkinin govdasi vo koklori tam
morfoloji yetkinliya ¢atdigdan sonra gotiiriilmiisdiir. Tadgigatimizin magsadi
Foeniculum vulgare Mill. taksonunun anatomik cshotdon daimi morfo-anatomik
xiisusiyyotlorini miioyyen etmokdir. Bitkinin vegetativ organlar1 70° spirtlo
goyuldugdan sonra timumi gobul edilmis anatomik tisula uygun olaraq miivoqgoti
kasiklar hazirlandi. Terminologiya vo anatomik tosvirlor ticiin Esau N., N.A.Aneli
vo L.0.Lotovanin terminologiyasindan istifads edilmisdir. Anatomik sokillor isiq
mikroskopu ilo ¢okilmisdir [4, 5, 7]. MiivaqQati preparatlarin hazirlanmasi zamani
material tozo kosilmis vo gliserina qoyulmusdur. On inco Kasiklor tomiz saat
stisasina kogtiriildiikdon sonra ona pipet vasitosilo az migdarda sulu boya mohlulu
olavo edilmisdir [8]. Bir ne¢o dogigodon sonra kosik tokrar-tokrar yuyularaq
boyadan tomizlonib, mikroskopla miisahids edilmisdir. Hazirlanmis anatomik
preparatlar BLM-210 LCD rogomsal (miiasir mikroskop) mikroskopunda todqiq
edilmigdir. Preparatlarin hazirlanmas1 va struktur elementlorinin toyini {iglin
reagentlor, boyalar vo komokgi iisullardan istifado edilmisdir. Canli preparatlarin
rongini soffaf etmok ticiin suyun bir hissasina iki hissa gliserin slavo etmaklo
gliserindan istifado edilmisdir [1, 3]. Miisahidolor zamam etnobotanik tisullardan
istifado edilmisdir [10].

Naticalar va onlarin miizakirasi

Razyana cinsino 2 nov daxildir.Azarbaycanda, o ciimlodon Gancado
onun biri yayilmisdir: Foeniculum vulgare Mill.- Adi razyana. Inkisaf dovriina
gora todqig olunan Foeniculum vulgare Mill. efemeroidloro aiddir, yani qisa,
adoton yaz, inkisaf dovrii olan c¢oxillik bitkidir. Noviin yeralti hissasi
miirokkabdir, kok vo kaydekcdon (govde-kok) ibaratdir. Kaudeks yiiksok
doracads genislonmis yeralti qisaldilmis zogdan ibarstdir, asagida kokiin
genislonon bazal hissasins gevrilir.

Foeniculum vulgare Mill. faydah xiisusiyyatlari: Foeniculum vulgare
Mill.-Adi razyana giymotli dorman, odviyyatli-aromatik vo efir yagh bitkidir,
torkibinds ¢oxlu sayda bioloji aktiv komponentlor vardir ki, bunlarin arasinda
osas1 efir yagidir. Bu bitkilordoki efir yagi biitin orqanlarda (koklordon
meyvalara godor) olur, miixtalif yerliklords efir yaginin torkibi forglidir. Daxili
ifrazat toxumalarda 6l¢iisii vo yeri ilo forglonan ii¢ név yerliklorlo tomsil olunur.
Birinci tip vyerliklor kdk qabiginda yerlosir. lkinci tip gdvdenin daxili
toxumalarinda, ti¢iincli nov iso efir yagimin an bdyiik yerliklori olan meyvanin
daxili sathlorinds yerlasir. Yerliklordoki efir yaginin miqdar1 bitki inkisaf
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etdikca doayisir. Birinci vo ikinci dorocali kanallarda, gigoklonmodan ovval
razyananin yasil orqanlarinda efir yaginin maksimum miqdar1 miisahids olunur.
Meyvolor yetisondo Vo yarpaqlart saraldiqda bitkinin  efir yagi yerliklori
tamamilo yox olur. Bitkinin yarpaqglart qocaldiqca tiiklordoki efir yaginin
miqdar1 azalir.

Efir yag1 bitkids toplanan biitiin bioloji aktiv maddalorin cominin yalniz
kigik bir hissasini togkil edir. Efir yagi c¢ixarildigdan sonra razyananin
tullantilarinda maraq doguran qiymotli tizvi birlosmalor (ekstrativlor) olur.
Ekstraksiya edon maddalarin torkibindo miixtalif siniflordon ¢oxlu birlosmalar
var. Razyananin ekstraktinin komponentlori arasinda kamfen vo limonen xiisusi
maraq dogurur. Kamfen aromatik maddaslorin istehsalinda istifads olunur va bir
cox kimya sonayesi li¢iin giymotli mohsul olan kamforanin sintezindo ara
mohsuldur. Limonen metali sonaye ronglomoadon ovval yagdan tomizlomok
iclin, maigot kimyasinda, masalon, taxta sothlori tomizlomok {igiin vo ollarin
darisindon yag ¢ixarmagq iigiin istifada olunur.

Efir yag1 vo ekstraktlar1 kolbasa, likor, ¢ay, pendir, ot Vo sirniyyatlara
dad vermok {igiin istifado olunur. Tursularin, adviyyatlarin hazirlanmasinda,
kosmetika, otirlorin istehsali iigiin vo tibbdo (bagirsaq qazlarini, meteorizm
olamotlorini aradan qaldirmaq tiglin, konyunktivitin mialicasinds, miialicavi,
spazmodik, iltihab sleyhinoa vo antimikrob vasito kimi) istifads olunur. Qadim
Roma dovriindon razyana dorman bitkisi kimi taninir vo 16-c1 asrin
avvallorindoan tibbds onun efir yagi vo “siiyiid suyu” (yagi buxarla distillo
etmoklo oldo edilon distillo suyu) istifado olunur. Miialico mogsadilo razyana
bitkisinin toxumlarindan vo yarpaglqrindan istifado edilir. Toxumlar1 ylingiil
ozilorok suda domlanir vo ya qaynadilir. Razyana toxumlarindan bir ¢ox
olkalarin xalq tobabotinds istifads edilir.

Razyananm torkibinds kalium, sodium, kalsium, magnezium va fosfor
basda olmagqla bir ¢ox faydali maddalor var. Bundan basqa razyanain torkibi A
va C vitamini ilo zongindir. Yarpaglar1 da bir ¢ox xastaliklora dorman olduguna
g0ra razyana sofal bitkilor sirasinda 6n yerlordon birini tutur. Onun yarpaqlarini
Vo toxumlarimi qurudaraq ilin Dbitin fasillorinds istifado etmok olur.

Razyana domlomasi 0Oskiirok oleyhino tosir gostorir, bronxlar vo
agciyarlords olan balgami yumsaltmaq qabiliyyatino malikdir. Torkibinds ¢oxlu
lifli maddalar olduguna géro modo-bagirsagin isini asanlagdirir vo bagirsaglarin
rahat iglomasino komoklik gostorir. Razyana bitkisi iirok-damar xostoliklori
zamani, damar daralmasinin qarsisint  almaq qabiliyyatino  sahibdir.
Torkibindo olan antioksidantlara gora razyana soyuqdoymonin qarsisini alir,
virus vo bakteriyalara qarst qoruyucu rol oynayir. Razyana domlomasindan
g6zloro kompres kimi istifado edorok, gozlords olan yorgunlugu aradan
qaldirmaq olur. Qadim Yunan ofsanolorinds ilanlarin 6z gozlorini razyana
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bitkisina siirtarok rahatliq tapdiqlari hagqinda ¢ox yazilib. Razyana 6d kisasinin
iltihabinda vo boyrok xastaliklori zamani da gobul edilir.

Razyananin korpa govdalari vo yarpaq saplaglari duza qoyulub, sonra
salat vo s. xoroklordo istifads edilir. Qarabagda xiisusi razyanali (biyanali) as
bisirilir.

Foeniculum vulgare Mill. bitkisinin govdasinin anatomik tahlili.
Ilkin morhalado gdvdalorda tiikciiklor olur, bu, meyva dovriina codor praktiki
olaraq saxlanilmir. Nadir sado c¢oxhiiceyrali trixomalari gqeyd etmok olar.
Govdonin qabig1 inkisafinin sonunda soyulur. Gdvdonin daxili qurulusu
Apiaceae fosilosinin niimayandolori {iglin xarakterikdir. Xaricdon bir gat
doriciklo shato edilmisdur. Daricik(epidermis) hiiceyralori xirda hacmi ilo six
yerlosmislor. Uzorlori  kutikulla &rtiilmiisdiir. Epidermisin  altinda bucaqli
kollenxima sahalari ilo ndvbaloson 2-3 gat xlorenxim yerlosir (Sokil 2). Otiiriicii
topalar kollateral tiplidir vo halqa soklinds diiziilmiiglor. Osas topalarla yanasi
olava topalar da mévcuddur. Boyiik olgiilii topalar kigik topalarla novbalosir.
Qabiq parenximi xirda hocmli, dairovi formali olmaqla six yerlogmislor. Onlar
5-7 qat toskil edirlar [8].

Govdenin 6zayi yaxsi inkisaf etmisdir. Bu hiiceyralor iri hacmli dairavi
formali olmagqla nisbaton seyrok yerlosmislor. Topada su borularinin say1 3-25
odod arasinda doyisir. Todqiqatlar gostordi ki, gévdonin markozi hissesinda
hiiceyralorin timumi dartinma vo bdyiima prosesi naticasinds igi bos govda
omola golir. Govdonin anatomik qurulusunda 6zok parenximinin va Otiiriici
toxumanin giiclii inkisafi miisahido edildi. Kollenximanin altinda qalin va tiind
rongli divarlari olan yuvarlaq formali sxizogen yerliklorin olmasi geyd edildi.
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Sakil 2. Foeniculum vulgare Mill. bitkisinin gévdasinin anatomik qurulusu:
A-timumi goriiniis: e-epidermis, 6t-6tiirlicii topa, ap-asas parenxim; B, C-qabiq hissa
ks-ksilem, fl-floem, xI-xlorenxim, iy-ifrazat yerliyi, bk- bucaqli kollenxim

Foeniculum vulgare Mill. bitkisinin kokiiniin anatomik tahlili. Cavan
koklar xaricdon qohvayi rongli, tez-tez qabiglanan, qabiq parenximasi ilo
homsarhad olan six mantar integumentar toxuma ilo Ortilmiisdiir. Kortikal
zonada sxizogen monsoali kigik oval ifrazat yerliklori, homginin parenxim siialar
geyd olunur. Endoderma maddslorin ke¢gmoasine Vo nisastanin saxlanmasina
xidmoat edon yiiksok masamali bir qurulusdur. Floem va peritsiklin parenximal
hiiceyralorinin faaliyyati nsticasindo xaricdon ksilem siialarmi, daxildon iso
floem siialarini ohato edon gapali lentobanzar kambial hiiceyra tobagasi amalo
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golir. Kokiin morkazi silindri perisikl vo miirokkob radial damar dastesindon
ibarat olur ki, buda kokiin birinci qurulusuna xasdir.Burada protoksilem
zoncirlori protofloem zoncirlori ilo novboalosir. Cavan koklords triarx radial
kecirici baglamalar qeyd olunur. Daha sonra kok inkisaf etdikco Vo
qalinlagdiqca kambinin dalgavari xotti qirtlir vo markazi silindr parcalanaraq
otiirlicli toxumanin ayri-ayri topalarmi amalo gatirir. Bu prosesin daha da
inkisafi sopalonmis vo ya dairovi diiziilislii ayri-ayr sentroksilem dastoalorinin
omolo goalmasina sabab olur. Bu dovrds, asason kortikal parenximada amalo
golon goxsayli ifrazat yerliklarinin amala galmasi bas verir (Sakil 3).

Sakil 3. Foeniculum vulgare Mill. bitkisinin kokiiniin anatomik qurulusu:
A-iimumi goriintis; f-fellem, fd-felloderma, en-endoderma, iy-ifrazat yerliyi;
B- morkazi silindr; sk-sklerenxim, ks-ksilem, fl-floem
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Ilkin morhalods yerliklor sxizogen mansolidir, ancaq boyiidiikco sxizo-
lizigen xarakter dasiyir. Hor il yenilonan yeriistii orqanlardan farqli olaraq, kok
hor il boyiiyiir, naticads anatomik qurulusunu dayisir. Belaliklo, bir yash cavan
kok otlirticli zonanin triarx qurulusuna malikdir, 3 yash kok iigiin 4-5 arx
oOtiirlici zona qeyd olunur, 4 yash kok ii¢lin - 6 -8-arx, 5 yas liciin 9-15 arx
stialar. Yoni inkisaf prosesindo kokiin oOtiiriici zonasinda ksilem vo floem
zoncirlarinin todricon artmasi bas verir. Kok boyiidiikco uzunlugu vo qalinligi
artir, bu da fordi anatomik zonalarin daha aktiv boytimasina sabab olur.

Beloaliklo, bitkinin anatomik tohlili naticasindo kokiin digor orqanlardan
forqli olaraq biitiin ontogenez dovrii boyunca boylimosi sayasindo anatomik
gostoricilorinin doyisdiyi, konkret olaraq morkozi silindrds vegetasiya dovriindo
otiiriicli topalarin yaranmasi miioyyon edildi. Ifrazat yerliklorino goldikda
iso,onlar ilkin marhalads sxizogen kimi formalasir, sonradan, kok boytidiikeo vo
ikinci metabolitlor toplandiqca, yerliklor otrafdaki hiiceyralori hall etmoyo
baslayir vo artiq sxizo-lizigen bir xarakter dasiyir. Fordi anatomik strukturlari
ksilem siialarinin diametridir. Inkisafin avvolinde iri liiminal ilkin ksilem amalo
golir. Sonradan meristem toxumalarmin 6limi bas verir ki, bu da ikinci
doracali ilo avaz edilorok daha kigik ksilem elementlori istehsal etmays baglayir.
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QONUR DAG-MESO TORPAQLARININ FiZiKi-KiMYOVi
PARAMETRLORININ MUQAYiSOLi S9CiyYosi
(PIRSAATCAY HOVZOSI TIMSALINDA)

https://doi.org/10.30546/2520-2049.73.1.2025.150

Agar sézlar: struktur, humus, fraksiya, profil, granulometrik tarkib

Hovzo tobii-tarixi tosir baximdan, hom do insanin tosorriifat foaliyystinin
tarixi baximdan saciyyavi cografi orazidir. Moqgalodo Pirsaatgay hovzasinin
orta dagliq qursagmin qonur dag-mesa torpaqglarindan bshs olunur. Magsad
torpag-ekoloji noqteyi-nazordon son 50-60 ildo qonur dag-meso torpaqlarinin
fiziki-kimyovi ~ parametrlorini  miiqayisoli  sokildo  tohlil etmok wva
giymatlondirmakdon ibarst olmusdur. Miioyyan edilmisdir ki, torpaqda neqativ
istigamotdo transformasiya getmis, Qida maddoslorinin ehtiyatina géro bu
torpaqlar yiiksok potensiala malik olub, orta dag qursaqlarinda parcalanma
prosesini aradan qaldirmaqla yanasi, torpaq ehtiyatlar1 baximindan xiisusi
¢okiya malikdir. Bu torpaglar tizorindo amalo galmis optimal meso qursagi su
miihafizoedici vo torpaq qoruyucu xassays malik olmagqla, ekoloji tarazligin
gorunmast va barpasi kontekstinde miithiim ohomiyyato malikdir.

A.A.Xakeepou

CPABHUTEJIBHAS XAPAKTEPUCTUKA ®U3UKO-XUMHUUYECKHUX
IMOKA3ATEJIEM BYPBIX TOPHO-JIECHBIX ITOYB (HA TIPUMEPE
MUPCATATYAMCKOI'O BACCEMHA)

Knwouesvie  cnosa:  cmpykmypa, eymyc,  @pakyus,  npoghuis,
2PaHyIoOMempuyecKuli cocmae

Bacceitn npencraBiser co0oil XxapakTepHylo reorpadguieckyro o0aacTh
C TOYKH 3pPEHHUSI E€CTECTBEHHO-UCTOPUYECKOIO BIIUSIHUS, a TAKXKE C TOYKU
3pEHUSI UCTOPUU XO35MCTBEHHOM JEATEIBbHOCTH YEJIOBEKA. B cTarbe roBoputcs
0 OypbIX TOpPHO-JIECHBIX IIOYBAaX CpEAHEr0 TOpHOro rosica OacceifHa
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[Mupcaratuas. Llenpto paboTBl OBLIO MPOAHATH3UPOBATH U  OICHUTH C
[MOYBEHHO-3KOJIOTUYECKOW TOYKH 3peHHUs (U3HKO-XUMHUYECKHE IoKa3aTeln
OypBIX TOPHO-JIECHBIX TTOYB 3a mocienaue 50-60 ner. YCTaHOBIEHO, YTO MOYBHI
peoOpa3oBaHbl B OTPHUIATEIBHYIO CTOPOHY, 3TH MOYBBI 00Ja/J1al0T BBICOKUM
MOTEHI[MAJIOM 3a CYET [IOCTYIUICHUS TMUTATEIbHBIX BELIECTB, KPOME
WCKJTIOYEHHS TpoLlecca paslioKEHUsT B CPEAHETOPHBIX MOSCaX, OHU HUMEIOT
0COOBIi BEC B IMOYBEHHOM OTHOIICHHH. pecypchl. Dopmupyemass Ha 3THUX
3eMJISIX ONTHMaJIbHAs JIECOIOJIOCa UMEET Ba)KHOE 3HAUCHUE B IJIAHE OXPaHbI U
BOCCTAHOBJICHHS JKOJOrMYECKOro OanaHca, o0iiafas BOJOCOEpETalouMU |
MOYBOCOEPErarIIUMU CBOICTBAMH.

A.A.Hagverdi

COMPARATIVE CHARACTERISTICS OF PHYSICAL AND
CHEMICAL INDICATORS OF BROWN MOUNTAIN FOREST SOILS
(BASED ON THE EXAMPLE OF THE PIRSAATCHAY BASIN)

Keywords: structure, humus, fraction, profile, granulometric composition

The basin represents a characteristic geographical area in terms of
natural history influences, as well as in terms of the history of human economic
activity. The article talks about brown mountain forest soils of the middle
mountain zone of the Pirsagatchaya basin. The goal of the work was to analyze
and evaluate from a soil-ecological point of view the physicochemical
indicators of brown mountain forest soils over the past 50-60 years. It has been
established that the soils have been transformed to the negative side, these soils
have a high potential due to the influx of nutrients, in addition to eliminating
the decomposition process in mid-mountain belts, they have a special weight in
terms of soil resources. The optimal forest belt formed on these lands is of great
importance in terms of protecting and restoring the ecological balance,
possessing water-saving and soil-saving properties.

Giris

Genetik torpaqsiinasliq istiqgamotds bu torpaglarda V.M.Fridland [8,
s.24-36], E.N.vanova [4, s.57-142], Lyford [9, s.231-235], L.N.Purtova,
M.P.Limina [6, s.31-37], B.F.Pseni¢nikov, N.F.Pseni¢nikova [7, s.260-262],
B.1.Hosonov [3, 137 s.], I.A.Gonzalez-Perez va b. [10, s.855-870], Nasirova A.|
va b. [11, 5.392-297], Rzayeva A.L. [12, 5.263-168] va b. tadqiqat aparmislar.

Qonur dag-meso torpaglarnt BoOyiikk Qafqaz dag sistemindo  genis
yayilmis torpaq tiplorindon hesab olunur. Pirsaatgay hdvzasindo monbayindan
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monsabina dogru, yoni simal-garbon conub-sorq istigamato dogru yagintinin
koskin sokildo azalmasi bu torpaq tipinin hovzs {lizra genis yayilmasina imkan
vermomisdir. Buna goro do todgigat orazisinds yalniz karbonat qaliqli qonur
dag-meso yarimtipi yayilmisdir. Bu yarimtip zaif 6yronilmis vo bozan onu digor
yarimtiplorlo birlogdirmislor. Halo &6ton osrin birinci yarisinda B.B.Palinov
yazirdi: qonur torpaq tipi vo onun xiisusiyyatlori yayilma cografiyasi baximdan
miloyyon ganunaugunluga tabe deyil [5, s.17].

Hovzods bu yarimtip digar torpaq yarimtiplorino nisboton daha erkon
oyranilmaya baglanilmisdir [1, 111 s.].

Tadgiqgat obyekti vo metodu

Pirsaatgay hovzosinin qonur dag-meso torpaglart timumi todgigat
orazisinin 3,65%-in toskil edir. Bu torpaglar diinyada miilayim-isti iglim
soraitinds, miixtalif agaclardan ibarat mesolor altinda genis yayilmigdir.

Todgiqgat orazisinds bas vermis doyisikliklorin monitoringi magsadilo
xarakterik torpaq kesimlori qoyulmusdur. Goétiiriilmiis niimunslor analiz edilmis
Vo miivafiq hesablamalar aparilmigdir. Torpaq analizlorindon higroskopik
namlik - c¢oki metodu ilo, {imumi humus 1.V.Tyurin, granulometrik torkib
N.A.Kaginski, pH (H,0) potensiometrlo, Ca*" vo Mg” udulmus osaslar
D.I.Ivanov, CO* karbonat-kalsimetrlo, tam su ¢okimi D.I.Ivanov metodu ilo
yering yetirilmisdir.

Tahlil vo miizakira

Hovzo mesolori altinda bu torpaqlarin profili yaxsi inkisaf etmis vo
humus horizontu yaxs1 diferensasiya olmusdur. Magsad bu torpaglarin son 50-
60 il middat orzindo insanin tosorriifat faaliyysti naticosinds transformasiya
istigamotini miioyyon etmokdon ibarst olmusdur. Bu néqteyi-nozardon 2014-cii
ildo Xilmilli yasayis montogoesindon simal-gorb istigamotds, Pirsaatcayla
Qozlugayin suayirici hissasinds conub-sarq istigamatli yamacda 2 sayli torpaq
kosimi goyulmusdur. Kosimin cografi koordinatlari: 48°40'0.06" E;
40°49'26,03" N, doniz soviyyssindon 1481 m hiindiirliikds, meyillik 5°
qoyulmusdur. Asagida bu kasimin morfoloji tosvirini veririk:
Ao (0-2 sm). Voalas tokiintiisii, orta daracada parcalanmisdir.
Ap (2-15 sm). Tiind gohvayi; qozvari struktura; gilli, agac va ot koklari;
bark; zaif qaynayir, kegidi tadrici.
AB (15-28 sm). Qonur; qozvari-kaltanvari struktura; gilli; barkdir, agac
koklori, riitubatli, HCl-un tasirindan gaynama hiss olunur; kegidi tadricidir.
B (28-46 sm). Qonur, kicik kaltanvari struktura; gilli; bark; damar sakilli
toramolar, seyrak agac koklori; qaynama bas verir, kegid tadrici.
BC  (46-71 sm). Qonur; kigik koltonvari struktura; gilli; iist gata nisbatan
yumsaq, tok-tok koklar, riitubatli; HCI-un tasirindan gaynayir, kegid tadrici.
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C (71-115 sm). Qonur, strukturasiz gilli; HCI-un tasirindan gaynama
artir; bark; riitubatli.

Qonur dag-meso torpaqlarmin xarakterik xiisusiyyatlorindon biri do
profil iizro karbonat téromolorinin olmamasidir. Bu, asasan yuyucu su rejimi ilo
baghdir. Lakin karbonat qaligli qonur dag-meso yarimtipds profil boyu bu
olamotlor 6ziinii gostarir. Adston qonur dag-meso torpaqlarda miihit reaksiyasi
zoif turs vo neytraldir. Lakin bizim analiz naticalorinds bu gostorici neytral va
zoif qgoloviya kegir. Bu, bizdon 0Onco eyni orazidon gotiiriilmiis torpaq
niimunslorinin analiz naticalorindo do tokrar olunur [2, s.17-30]. Torpagmn
strukturu gozvari vo donoavaridir. Lakin dorinliys dogru struktura pozularaq
koltonvari strukturaya kegir.

Higroskopik nomlik torpaq kosiminin profili {izro todricon azaldigi
halda, tobii namlik aksinas tadricon artir (Cadval 1). Torpagda temperatur may
aymndan basglamis oktyabra qodor yiiksok olur. Bu da vegetasiyanin gedisino,
torpaqda bioloji aktivliyin inkisafina miisbat tasir gostarir. Elo onun naticasidir
ki, torpagin iist horizontunda humusun miqdar1 9%-9 yaxindir. Diinyanin eyni
tip torpaqlari ilo miiqayisads bu gostarici yiiksakdir [8, s. 191].

Cadval 1.
Karbonat galiqgl qonur dag-mesa torpaqlarmin kimyavi
analiz naticalari (kasim 2)

- ié < Udulmus asaslar
[7] - $ —
NI _ % w | 2 ma/ekv comdan, %-lo
= |28 &8 | 2|T
=~ o <
5 | % = | £ | &
a) < 2 Ca® | Mg* | H* | com | Ca® | Mg™ | H*
g =
I
2-15 799 | 897 | 898 |77 |460 | 11,0 | yox | 57,0 | 80,70 | 19,30 | 0,0
15-28 | 6,50 | 1453 |2,33|7,7|435| 55 - 149,0)88,78 | 11,22 | 0,0
28-46 | 6,37 | 11,80 | 159 |8,1| 450 ]| 5,0 - | 50,090,00| 10,00 | 0,0
46-71 | 6,39 | 16,05 | 0,49 |8,3|50,0| 5,0 - | 5509090 | 9,09 |0,0
71-115 | 596 | 12,75 (0,39 |8,1| 435 | 85 - |52,0)8365]16,35|0,0

Lakin eyni orazido bizdon onco aparilmis todqgiqatin noticalori ilo
miiqayisads gida maddaslorinin, o ciimlodon imumi humusun azaldigini gérmak
olar [2, s.22-23].

Tipik qonur dag-meso torpaqlarin miihit reaksiyasi ilo miiqayisoda
karbonat qaliqli qonur dag-mesa torpaqglarda miihit reaksiyasi zaif galovi miihito
malik olub, ana siixurda golovi miihits kegir (Qrafik 1).
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Pirsaatgay hovzoesindo bu torpaqlarin profili yaxsi inkisaf etmisdir.
Humus horizontun (A;+AB) qalinlig1 0-28 sm toskil edir. Ust gat tiind gohvayi
Vo gonur ronge malikdir. Strukturu da yaxsi formalasmisdir. Humusa uygun
olaraq azotun miqdar1 doyisir.

Karbonat qaliqlt qonur dag-meso torpaqlarda ana siixurla bagli olaraq
karbonatliliq yiiksokdir.

T 110 T 3|0 T 5l0 T 7|0 T 9|0 T mqlekv, pH
0 1 210 1 4|0 Il 6|0 Il 810 L 10|0 o/o
10}
6 8
7\ L ]
L ] .L
30
o o9
50
1] —— | Hiqroskopik nemiik, % 7.99-5.96*
70
o ote ' » 2E| Tabii nomlik, % 8.97-12.75
& 3[ | Humus, % 8.99-0.39
4 H H:20 7.7-.8.1
- Jumosor
5[ —— |ca* mqlekv 46,0-43.5
1 6 |Mg* maekv 11.0-8,5
10 7 [ —— ]<0.001 mm, % 45.62-35.18
o f 132 7L $ ¢ 8[—— |<0.01 mm % 79.3-73.96
sm 1Qeyd — birinci va sonuncu horizontu géstorir

Qrafik 1. Karbonat qaliqlt qonur dag-mesa torpaqlarinin fiziki-kimyavi analiz
naticalori

Bu siixurlar karbonatli sistlordan, tobasir vo yura yasl karbonatli qum
daslarindan ibaratdir. Eyni zamanda udulmus osaslardan kalsium kationu
aparici yeri tutur. Udulmus osaslarin 80-90%-i onun payina diisiir. Iknci yeri
magnezium kationu taskil edir.

Mexaniki analiz naticalorina goldikds, 0,25-0,05 mm hissaciklor profil
boyu darinliys dogru artir. Birinci horizontda 2,61% toskil etdiyi halda, orta
horizontda 15,6-17,8% aras1 artir. Fraksiyalar kigildikco onlarin gostaricilori
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yiiksalir vo profil iizro az doyisir. Lil fraksiya (<0,001 mm), fiziki gil (<0,01
mm) birinci horizontda yiiksok giymot alir. Biitov profil tizro torpaq agir
mexaniki torkiba malikdir (Cadval 2).

Karbonat galiglt qonur dag-meso torpaqlarda fiziki gilin miqdar1 simal
istigamotli yamacda bir godor forgli gqiymat alir. Belo ki, karbonatliliq profil
tizra artmisdir. Qaynama 38-45 sm-don baslayir.

Cadval 2.
Karbonat galigl gonur dag-mesa torpaqlarmin mexaniki torkibi (Kasim 2)

Dorinlik, Hissaciklorin 6lgiisii, mm, %-lo
sm 1-0,25 | 0,25-0,05 | 0,05-0,01 | 0,01-0,005 | 0,005-0,001 | <0,001 | <0,01
2-15 1,03 2,61 16,16 6,16 27,52 45,62 79,3
18-28 1,36 15,6 15,30 14,40 15,82 37,52 67,74
28-46 1,03 17,8 16,94 2,29 27,66 34,28 64,23
46-71 0,30 9,04 16,22 10,90 29,76 33,78 74,36
71-115 1,14 5,84 19,06 4,88 3,39 35,18 73,96

Karbonat qaligli qonur dag-meso torpaglari tipik qonur dag-meso
torpaglardan forqli olaraq yiiksok udma tutumuna malikdir. Udulmus ssaslarin
comi 52,0-57 mq/ekv arasi doyisir. Profil boyu kalsium vo magneziumun belos
paylanmas iizvi maddolorin intensiv dovrani ilo baglidir. Burda yagintilarin da
tosiri vardir.

Notica

Pirsaatcay hovzasinin qonur dag-meso torpaqlarinda gedon torpagdaxili
proseslorlo yanasi, insanin tosarriifat foaliyystinin boyiik tesiri vardir. Yasayis
montogolorine yaxin yerlords, yay otlaglarina heyvanlarin qaldirilmasi
istigamatinda, xiisusil conub, conub-sorg istigamotli yamaclarda mesoalorin
optimallig1 pozulmus, torpaqlar zaif vo miilayim daracads deqradasiyaya maruz
qalmigdir. Bu orazilords torpagomologalma prosesinin zoiflomis, xotti eroziya
naticasinds torpaq gatinin galinligi, tizvi maddalorinin migdar1 normal soraitlo
miiqayisads azalmigdir.
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In recent years, the transition to alternative energy has been widely discussed
all over the world, and is also considered one of the main priority issues in our country.
In our republic, solar and wind energy reserves are particularly high. In particular, the
coastal zone of the Caspian Sea is distinguished by its wind energy potential. The
article examines the wind regime in the coastal zone of Lankaran and Astara regions
and evaluates its energy potential. Using hourly satellite data covering a multi-year
period, changes in wind speed and direction in the study area over a specified period
were investigated. For this purpose, graphs were compiled on wind speed by years,
seasons and different hours of the day, and annual changes in wind direction. Also, a
Rayleigh distribution graph was prepared, which determines the probability of wind
speed distribution in the area.

V.M.Rasulzada

LONKORAN VO ASTARA RAYONLARININ SAHIL ZONASINDA
KULOYIN ZAMANA GORO DOYISMOSININ TOHLILI

Acgar sézlar: Xozor donizi, kiilok siirati, kiilok istigamati, kiilok enerjisi,
peyk malumatlari

Son illords biitiin diinyada alternativ enerjiyo ke¢id genis miizakiro
olunmagqla yanasi, 6lkamizdo do asas prioritet masalolordon biri hesab olunur.
Respublikamizda xiisusilo giinas va kiilok enerjisi ehtiyatlar1 olduqca yiiksakdir.
Xiisusila, Xazar donizinin sahil zonasi, kiilok enerjisi potensiali ilo Gstiinlilyii ilo
secilir. Magalods Lonkoran vo Astara rayonlarinin sahil zonasinda kiilok rejimi
aragdirilmis vo onun enerji potensiali giymatlondirilmigdir. Coxillik dovrii shato
edon saatliq peyk molumatlarindan istifado edoarok, tadgigat sahasinds kiilayin
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slirotinin  vo istigamatinin miioyyan olunan dovr orzindoki doyisikliklori
arasdirilmisdir. Bu moagsadlos, kiiloyin stiratinin illar, fasillor vo giiniin miixtalif
saatlar1 lizra, kiilayin istigamatinin isa illik doyisikliklorine dair grafiklor tortib
edilmisdir. Homginin, arazids kiiloyin siiratinin paylanma ehtimalini miisyyan
edon Rele paylanma grafiki do hazirlanmisdir.

B.M.Pecynzaoe

AHAJIA3 BPEMEHHBIX U3MEHEHUWI BETPA B IPUBPEKHOM
30HE JIEHKOPAHCKOI'O 1 ACTAPUHCKO-
T'EOI'PA®OHUYECKOI'O PETUOHOB

Knroueswvle cnosa: Kacnuiickoe mope, ckopocms 8empa, HanpasieHue eempa,
9Hepeus gempa, CHymHUKO8ble OAHHbLE

B mocnemnue roapl mepexojq Ha albTEPHATHBHYIO DJHEPIeTHUKY IIHPOKO
06CY)KI[aCTCSI BO BCEM MHUPEC U CUUTACTCA OAHUM U3 ITIaBHBIX IMPUOPHUTETOB B Hamren
ctpane. Hama pecrmyOnmka oOnamaer o4deHb OONBIIMMH 3amacaMyd CONHEYHOW W
BETPOBO# 3Hepruu. B dacTHOCTH, nmpuOpeskHas 30Ha Kacnuickoro Mopsi OTIUYaeTCs
CBOMM BETPORHEPreTHYECKHM IOTCHLIUANOM. B craThe paccMaTpuBaeTcsi BETPOBOM
pexuM TpuOpe)HON 30HBI JIEHKOpAaHCKOTO U ACTapHHCKOTO PailOHOB M OIICHUBAETCS
€ro DHEPreTHYeCKHil IMOTeHIMaN. VIChonb3ys IMO4YacoBbIe CITyTHUKOBBIC JaHHEIE,
OXBaThIBAKOIIINE MHOTOJICTHUMN IEpuoa, 6I)IJ'II/I HU3YYCHBI HM3MCEHCHUA CKOPOCTU U
HaIpaBIIEHUS BETpa 3a ONpeelieHHBbI MepuoJ B ucciemxyeMon obmactu. s 3Toro
OBUIH COCTaBJICHBI TpaUKH, IMOKA3bIBAIOIINE U3MEHEHHSI CKOPOCTH BETpa IO TojaM,
Ce30HaM U BPEMEHHU CYTOK, a TaKKe roJI0Bble M3MEHEHHsI HalpaBJIeHHs BeTpa. Taxxke
ObU1 pa3paboTaH TpapuK pacrpencicHus Penes, ONpeaessIoNMi BEPOSITHOCTD
pacnpezieieHus] CKOPOCTH BeTpa B IaHHOW MECTHOCTH.

Introduction

The “greenhouse” effect in the Earth’s atmosphere causes the Earth’s
surface to warm up above normal. However, recently, due to the burning of
fossil fuels, the gradual reduction of forest areas, rapid population growth, and
the increase in consumption trends in the world, the accumulation of carbon
dioxide, methane, and nitrous oxide gases in the atmosphere has increased. The
increase in the amount of these gases in the atmosphere creates a “greenhouse
effect” in which the heat coming to our world from the Sun is trapped and not
released back [9]. Thus, the need to transition to alternative energy arises in the
world to maintain both ecological balance and ensure energy security.

Azerbaijan is a country rich in renewable energy sources, especially
wind and solar energy. As in many developed countries of the world, important
projects are being prepared and important work is being done in Azerbaijan
regarding the transition to alternative energy. In order to achieve the set goals,
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research areas should be studied in detail and the existing energy potential in
the area should be assessed. In this field, the issues of alternative energy
development were analyzed in the works of scientists such as R.H.Gardashov,
M.F.Jalilov, R.l.Talyshinsky, C.M.Chuvarly and others. Also, I. Figurovsky,
who is considered the founder of Azerbaijani climatology in the Caucasus,
prepared his first climate summary for the Caucasus [11], A.A. Madatzadeh
studied atmospheric processes in Azerbaijan and the causes of strong winds
over the Caspian [6], G.K.Gul made significant contributions to climatology
and the problems of the Caspian Sea, and A.M.Shikhlinski was the author of
numerous works on the climate of Azerbaijan and the Caspian Sea. The
research conducted by academician R.M.Mammadov in studying the
hydrometeorological regime of the Caspian Sea, as well as the wind regime,
and the atlases and books he compiled also play a fundamental role for modern
research.

Material and method

Satellite data were used to determine the trend of wind speed and
direction over time in the Lankaran and Astara regions. For this purpose, hourly
satellite data with a resolution of 0.5x0.625 and an altitude of 50 m were
obtained from the NASA [5] space base. These archived data for 2 selected
points of the Lankaran and Astara regions located in the coastal zone of the
Caspian Sea cover the years 2001-2024. In order to assess the existing wind
energy potential in the studied area, wind parameters were evaluated by years,
seasons of the year, as well as by day. Relevant graphs were compiled based on
the conducted studies.

In order to more clearly see the changes in wind parameters over the
years, a trend analysis was conducted over a 24-year observation period,
including the calculation of average, minimum and maximum values, and
changes between indicators were taken into account.

About the climate and wind regime of the study area

The physical-geographical province of Lankaran is located in the
southeast of Azerbaijan, covering the Lankaran lowland and the Talysh
Mountains. It is bordered by the Caspian Sea to the east, and the Islamic
Republic of Iran to the northwest, west and south. The altitude of the territory
varies from -27 m (on the Caspian Sea coast) to 2493 m (Komiirkdy Mountain).

A humid subtropical climate prevails here. The average annual air
temperature is 14-14.5°C. The average January temperature is 3°C, the absolute
minimum is -15°C. The average July temperature is +26°C, the absolute
maximum is +37-40°C. Frost-free days last 260-280 days. The total temperature
above 0°Cis 4500-5200°C, and the total temperature above 10°C is 4400-4500°C.
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The amount of atmospheric precipitation increases from 300 mm to 1000 mm
from north to south in the plain [7].

The prevailing wind directions in the Lankaran-Astara region are
southeast, west and northwest, which are associated with both breeze and
mountain-valley circulation. The dominant wind speed here is in the range of 2-
5 m/s, which is approximately 80%. Strong and stormy winds here occur
relatively often with northern winds resulting from the invasion of cold air;
strong winds are observed very rarely in western directions, which is associated
with phenone processes [12].

In general, winds in Azerbaijan are mainly divided into 2 groups:

1. Winds resulting from the entry of various air masses into Azerbaijan;

2. Winds resulting from local conditions.

Local winds are formed as a result of the diversity of surface cover and
relief. These winds are Khazri, Gilavar, Breez, Foehn, Mountain-valley winds
and oth. [8]. Breezy winds are typical for the coastal zone of Lankaran
province. In Azerbaijan, there are winds that are characteristic especially for
coastal regions and change direction twice a day, which are called breeze
winds. These winds blow from sea to land during the day, and vice versa at
night, from land to sea. The reason for the formation of breeze winds is the
formation of different pressure fields over the sea and land during the day.
During the day, the land surface heats up a lot, and a relatively low pressure
field is formed here, and a relatively high pressure field is formed over the sea,
which heats up slowly. At night, the opposite process is observed. However,
since the resulting pressure gradient is not so great, sea breezes can only travel
35-40 km inland, while continental breezes can only travel 20 km over the sea.

In summer, especially in July and August, daytime breezes cool the hot
air in the coastal zone somewhat. Therefore, even on the hottest days, the
coastal zone does not experience the oppressive heat that occurs daily in the
interior of the plains [10].

Wind speed change trend over the years

Knowing how wind varies over a region is as important as calculating
its average speed. Scientists say that 30 years of data are needed to get a
complete picture of weather and climate. However, 5 years may be enough to
determine the average annual wind speed. Annual changes in wind speed occur
on a time scale of more than a year. They can have a major impact on the long-
term performance of wind turbines. The ability to estimate interannual
variability in a given region is almost as important as estimating the long-term
average wind speed for the region.

Aspliden et al. (1986) suggest that 1 year of data may be sufficient to
study wind speed over a region. Based on this data, it is possible to predict the
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average wind speed in the region in the future with 90% confidence and only
10% error. That is, data obtained in just 1 year can provide reliable results
without having to wait many years [4].

The study sites are located in the Lankaran physiographic province of
Azerbaijan, especially near the coast (Figure 1). Table shows the exact
coordinates of these points and the average multi-year values calculated for the
years 2001-2024. Higher values than these, ranging from 3-4.5 m/sec, are
observed in the Lankaran area.

Table.
Coordinates of the research points, multi-year average wind speed and
standard deviation at these points

Wind Wind Power
. . . vV Standart Power Classification
Ne | Points | Latitude | Longitude (m/s) | Devitation | (average),
(W/m?)
1 | Lankaran | 38.84N | 4882S 4.08 1.89 80 poor
2 | Astara | 3853N | 4887S | 3.62 1.82 56 poor

LY
Yo

B U

FigUre 1. Reearch points in the Global Wind Atlas [2]m

If we compare the values of 2001 (4.10 m/sec) and 2024 (4 m/sec) in the
Lankaran district, it can be noted that the wind speed has decreased. This is
evidenced by the downward trend of the trend axis in the annual wind speed
graph for Lankaran and the negative value of the trend coefficient (Figure 2).
During the period under review, the highest average wind speed in the area was
observed in 2016 at 4.32 m/sec, and the lowest average speed was observed in
2019 at 3.86 m/sec. The average annual wind speed in 2010-2013 remained
almost unchanged.
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Figure 2. Trend of change in average multi-year wind speed in Lankaran and Astara
during 2001-2024.

In the considered area, a decrease in wind speed was also observed in
2024 in the Astara district, the southernmost point of Azerbaijan, compared to
2001. During these 24 years, the average annual wind speed was highest in
2016 at 3.92 m/s and lowest in 2024 at 3.43 m/s. As can be seen from the graph
in Figure 2, the trend curve for Astara is downward sloping and the correlation
is weak. This indicates that the average annual wind speed has not increased
over time.

The wind speed distribution at the locations we considered is fairly well
approximated by the Rayleigh law and very well approximated by the Weibull
law (Figure 3). In this case, the average wind speed

= 3y2m

— 3_3 53 o -3
P==—ps’=—pv ~ 1187 1)

is calculated by the formula (1) [1]. Here, s = \/% v — Rayleigh parameter and

p = 1.225 kg/m® — is the density of air.
The Wind Power Classification shown in the last column of Table 1 is
based on accepted International Standards [3].

Wind direction change trend over the years

As with wind speed, there are slight variations in wind direction over
the years. To more clearly visualize these variations, wind roses were drawn for
each survey point based on data from the first and last years of observation.
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Figure 3. Rayleigh and Weibull distribution of wind speed
in Lankaran and Astara.
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Figure 4. Wind roses in Lankaran for the years 2001 and 2024.

As can be seen from Figure 4, southeast and east winds predominate in
Lankaran. If we look at the percentage, southeast winds with a direction of 110-
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120° have increased from 7% to 9%. At the same time, the presence of westerly
winds in the area is also visible from the wind rose graph.

As in Lankaran, southeast and east winds predominate in the Astara
district. Here, the percentage of southeast winds increased to 2% in 2024
compared to 2001. Also, as in Lankaran, west and southwest winds are
observed in Astara (Figure 5).
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Figure 5. Wind rosettes in Astara for the years 2001 and 2024.

135



V.M.Rasulzadeh

Wind rose graphs were created with "Grapher" software.

Monthly and diurnal wind speed trend

The seasonal trend of wind speed was also analyzed in the article. By
selecting 1 month from each season, the average monthly values of wind speed
were calculated for the years 2001-2024, and based on this, the maximum and
minimum average values of wind speed by month were found (Figure 6).

As can be seen from Figure 6.A, the average monthly wind speed in
Lankaran for January varies in the range of 3-5 m/sec during the years 2001-
2024. The highest average value of wind speed for January during the years
under review was 5.10 m/sec in 2013, and the lowest average value was 3.82
m/sec in 2023. In Astara, the maximum average monthly wind speed for
January 2016 was 5.15 m/sec, and the minimum average monthly wind speed
was 3.0 m/sec.

The 24-year average monthly wind speed for April is shown in Figure
6.B. These values vary in the range of 3-4 m/sec. If we look at the average
values for April in Lankaran from 2001 to 2024, we see that the highest average
monthly wind speed during this period was 4.28 m/sec (2015), and the lowest
average monthly wind speed was 3.33 m/sec (2001). In Astara, these indicators
were 3.94 m/sec (2003) and 2.82 m/sec (2013), respectively.

Figure 6.C depicts the average monthly wind speed graph for July, the
warmest month of the year. Between 2001 and 2024, the average wind speed
for July in Lankaran reached its highest point in 2004 (4.40 m/sec), and in
Astara in 2006 (3.55 m/sec). The lowest average wind speed in July was
recorded in Lankaran in 2003 (3.51 m/s) and in Astara in 2011 (2.83 m/s).

If we look at the average monthly wind values for October in the
observation years, we can see that the highest average wind speed was observed
in Lankaran in 2006 with 4.72 m/s and in Astara in 2013 with 4.40 m/s. The
minimum average monthly wind speed was 3.58 m/s and 3.13 m/s, respectively,
recorded in 2020 (Figure 6.D).
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Figure 6. Monthly average wind speed trend in Lankaran and Astara.
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Figure 7. Daily change in wind speed at a height of 50 m above ground
level in Lankaran and Astara

Figure 7 shows the seasonal daily wind speed changes for Lankaran and
Astara at an altitude of 50 m over a period of 24 years. It is clear from the
graphs that in spring, summer, and autumn, the wind speed during the day is
lower at night, and the maximum wind speed mainly occurs at noon (13:00-
15:00). From evening to night, the wind speed begins to decrease again. The
maximum value of the wind speed for both points under consideration is
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observed in the summer. We can show that the reason for the wind to
strengthen in the afternoon is that the temperature difference between the sea
and the land reaches its maximum.

In winter, there are differences compared to other seasons. Thus, in
winter, the wind speed is weaker in the afternoon. In general, the wind speed in
winter remains stable during the day. Because, in winter, the temperature
difference between the sea and the land is not large.

The energy that a wind turbine can produce in a certain time interval

Tur

[0,T] at a selected location Ejg7, (KW-hour) is determined by the technical

characteristic of the turbine, its “nominal power” P, (kW), and the
operational characteristic, its “capacity factor” (Capacity Factor-CF), as

follows: E[TOW] = CF - P, - T. Note that the “capacity factor”-CF of any turbine

is an indicator of its performance at a selected location and is determined both
by the wind power P, which is an indicator of the wind energy potential of the
location, and by the “power curve” which is a technical characteristic of the
turbine [1].

Typical CF values for turbines operated in world practice are in the
range of 20% —40%. Calculations performed in [1] for two types of turbines
(small and medium power) show that CF = 20% at the considered locations.

Thus, the energy that turbines with small (P,.=100 kW) and medium
(P,=1200 kW) power will produce in 1 year (T=365-24=8760 hours) is

estimated as E}}'7/""" = 0.2-100 - 8760 = 175200 kWh; E[47** = 0.2

1200 - 8760 = 2102400 respectively.

Results and discussion

The results of the study conducted in the article show that a decrease in
the average annual wind speed is observed in the studied area during the years
2001-2024. Thus, the average annual wind speed in Lankaran decreased from
4.10 m/s to 4 m/s, and in Astara from 3.66 m/s to 3.43 m/s. More precisely,
compared to 2001, the average annual wind speed in 2024 decreased by 0.10
m/s in Lankaran and by 0.23 m/s in Astara.

Multi-year observation of wind direction shows that eastern and
southeastern winds prevail in both Lankaran and Astara.

Based on the analysis of the trend of average monthly wind speed, the
following results were obtained:

* During the observation period, the highest average monthly wind
speed in Lankaran was 5.09 m/s in January, and the lowest was 3.33 m/s in
April,
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 In Astara, the highest average monthly wind speed was 5.15 m/s in
January, and the lowest was 2.82 m/s in April.

Based on the analysis of wind speed data obtained at different times of
the day in the study regions, we can say that, except for the winter season, the
maximum wind speed is observed at 1-3 o'clock in the afternoon in the other 3
seasons of the year. In the winter season, this indicator falls on the night hours.

Conclusion

Finally, it should be noted that the reductions in wind speed in the
coastal zone of Lankaran and Astara regions can be considered insignificant.
Considering that wind resources in this region are limited compared to other
regions (for example, the Absheron Peninsula), this slight reduction will not
have a significant impact on the wind energy potential. However, the reasons
for these reductions can be attributed to climate change, local atmospheric
processes, landscape changes, etc.
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Agar sozlar: Kolokotiirliik omsali, hidrogovsaq, su anbari, su sorfi, dasqin
Xudaforin vo Qiz Qalas1 hidroqovsaqlarmin tikintisi noticasinds tarixi
Xudafarin korpiilari arazisindo Araz ¢ayinin yeni hidroloji rejimi formalagmigdir. Belo
ki, hidroqovsaqlar xiisusi qaydalarla idare olundugundan Araz ¢ayinin hidroloji rejimi
dayisir. Yeni axim rejimlorinin tarixi Xudaforin korpiilaring tosirlorini miioyyan etmok
tictin Xudaforin va Qiz Qalas hidrogovsaglarinin igloma rejimlorinds iki asas mosalaya
baxilmisdir:
- Gursululug dovriinde su anbarlarinin nizamlayict rolu va qurgulardan
otiirtilacok suyun hacmi;
- Qurgularin suvarma vo enerji moagsadi ilo islomosi {iglin aximin
tonzimlonmaosi.

P.@.Paoxncabos, HA.Kapaes, ®@.b.Ocmanos

AHAJIN3 BO3JEHCTBUA CTOKA PEKA APAKC HA HCTOPUUYECKHE
XYJAPEPUHCKHUE MOCTDI

Knwuesvie  cnosa:  xodgduyuenm  wepoxogamocmu, euopoyser,
68000XpanuIUe, 6000nOmpebdieHue, NABOOOK
B pesynerate crpoutenncTtBa ruapoysinoB Xymadepurn u ['si3 ['amacer B
patioHe  uctopmdeckux  XymadhepmHCKHX  MOCTOB  COPMHUPOBAICS  HOBBIM
THIIPOJIOTHUECKUH peKUM peku Apas. TakuM o0pa3oM, THAPOIOTHUECKUN PEXUM PEKU
Apa3 MeHsieTCsl, TIOCKOJIbKY THIPOY3JIbl PErYJIUPYIOTCS 0COOBIMH TMpaBmiiaMu. YToOb!
OTIPENIENIUTh BIIMSHUE HOBBIX PEKUMOB CTOKA Ha HCTOpUYECKHE MOCThl XyaadepwH,
ObUIM pacCMOTPEHBI JBa OCHOBHBIX BOIPOCA B PEKUMAxX SKCIUTyaTallMd THAPOY3JIOB
Xynagepun u Kei3 ['anacer:
- Perymupyromiast poiib BOIOEMOB B 00BEMBI BOJBI, OTBOAMMOM U3 COOPYKESHUN
BO BpeMs MOJIOBObS;
- PerynupoBanue cToka Jiist HppUTalliy ¥ SHEPTeTHUECKUX LETeH.
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R.F.Rajabov, N.A.Garayev, F.B.Osmanov

ANALYSIS OF THE ARAS RIVER FLOW TO HISTORICAL
KHUDAFERIN BRIDGES

Keywords: roughness coefficient, hydrojunction, water reservoir, water
discharge, flood

As a result of the construction of the Khudaferin and Giz Galasy
hydrojunctions in the area of the historic Khudaferin bridges of the Araz river, new
hydrological conditions were formed. So, the hydrological regime of the Araz river is
changing because the exploitation of the constructed hydrojunctions. To determine the
impact of the new flow regimes to the historic Khudaferin bridges, it is necessary to
analyze the 2 main issue:

- The regulatory role of reservoirs and the volume of water diverted from the
structures during floods;

- Flow regulation for irrigation and energy purposes.

Giris

Tarixi Xudaforin korpiilori miitomadi olaraq Araz g¢aymin xiisusilo
maksimal aximinin tasirine moaruz galir. 2010-cu ilds Araz ¢ayinda miisahido
olunmug maksimal su sarfi noticasinds tarixi Xudaforin kérpiilorinin dayaqlar
su altinda qalmisdir. Xudaforin vo Qiz Qalast hidroqovsaqglariin tikintisi
noticasindo tarixi Xudaforin korpiilori orazisinds Araz caymin yeni hidroloji
rejimi formalagsmisdir.

Tarixi korpiilors tasirin dyronilmasi moqsadile xarakterik ¢ay hissolorindo
Araz caymin axini, eyni zamanda cay macrasinin suburaxma qabiliyyati,
korpiinlin dayaqlarmin suburaxma qabiliyyeti tohlil edilmisdir. Aparilmis
hesablamalar vo tohlillor naticesinde miioyyon edilmisdir ki, Araz caymnin
yataginin ensiz olmasi sababindon 0.01% vo 0.1% tominatli hesabi maksimal su
sorflori kecon zaman korpiilorin dayaqlart suyun altinda qalir. Aparilmis
tohlillor noticesindo Araz ¢aymin aximimn tarixi korpiilors  tosirinin
minimallasdirilmasi ii¢lin zoruri todqiqatlarin aparilmasi istiqgamotindo todbirlor
miioyyan edilmisdir.

Tadqiqatda istifads olunan materiallar vo metodika
Tarixi Xudaforin korpiilorine Araz caymin aximinin tasirinin tohlil
edilmasi tigilin ilk ndvbado Xudaforin vo Qiz Qalast hidroqovsaqlarinin layiha
sonadlori arasdirilmisdir. Araz ¢aymin aximinin korpiilora tosiri hidroloji vo
hidravliki hesablamalar vasitosilo tohlil edilmisdir. Hesablamalarda Araz
cayimnin Xudaforin hidrometrik montaqosinin orta ¢oxillik vo giindalik su sorfi
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molumatlarindan, topoqrafik materiallardan istifade edilmisdir.

Tadgiqatin sarhi
Azorbaycanin simali vo conubunun olagosini formalagdiran toxminon 9
osr ovval tikildiyi gliman edilon qodim tarixo malik 11 vo 15 asirimli Xudaforin
korplilori Araz cayr lizorindo insa edilmisdir. Araz ¢ayr {izorindo insa
edildiyindon korpiilor miitomadi olaraq Araz ¢ayr aximinin tasirine moaruz qalir.
1970-ci ilo kimi, Araz ¢ay1 iizorindo su anbart movcud olmadigindan c¢ayda
miisahids edilon yiiksok su sorflori naticosindo tarixi korpiilor miitomadi olaraq
suyun tosirind moruz qalmisdir. Aparilmis hidrometrik 6lgmalarin naticalorineg
osason Araz ¢ayinda miisahido edilmis maksimal su sarfi 1969-cu ildo toxmini
olaraq 2700 m?3/s miioyyon edilmisdir ki, bu zaman 15 asirimli kérpiide suyun
Saviyyasi 252,89 m-o godar qalxmisdir (Sokil 1).

Miigahida olunmus dasqin 252,89 250.00 Q1z Qalasi su anbarimn
sarfinin saviyyasi 6.V1.1969-cu il o Normal Su Saviyyasi

25474 25571 256,69 25721 256,76 25659 25641 25646 256,46 256,66 256,59 256,10 256,11 25565 25470

-JanE NEEN NN

1969-cu ilda Araz cayinda miisahida olunmus maksimal su sarfi - 2700 m’s

Sakil 1. 15 asiriml Xudafarin korpiisti vo miisahida edilmis maksimal saviyya

Araz ¢aymin aximi iizorinds hidroloji miisahidslor Qaraqala, Siirmali,
Qizilvong, Xudaforin, Qiz gqalast montogolorinds aparilmigdir. Xudaforin
korpiilorina Araz caymnm aximinin tasirinin tohlil edilmasi tigiin Xudafarin
hidrometrik montogosinin  molumatlarindan istifado edilmisdir. Xudaforin
hidrometrik mantagesinds aparilmis sudlgmo miisahidoalori 1926-1987-ci illar
arsindaki dovrii ohato edir. Movcud miisahido moalumatlarinin tohliling asason
1954, 1963, 1964, 1966, 1968, 1969, 1976, 1978, 1982, 1987-ci illor Araz cay1
ticiin ¢coxsulu illor kimi xarakteriza olunur. Ermonistan torafindan orazilor isgal
olundugdan sonra Araz ¢ayinin miivafiq hissasinds hidrometrik miisahidolor
aparilmamisdir. Bununla bela, suélgma islarinin naticalarine asasan 2010-cu il
Araz c¢ay1 {iglin ¢oxsulu il kimi Xxaraterizo olunur. 2010-cu ildo miisahido
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edilmis dasqinlar noticosindo Xudaforin korpiilorinin  dayaqlart Araz ¢ay1
aximinin tasirina moaruz qalmisdir (Sakil 2).

Sakil 2. Tarixi Xudafarin korpiilari - 15 may 2010-cu il

Araz cay1 lzorindo mixtalif doévrlords tikilmis hidroqovsaqglarim, o
cimlodon Araz, Xudaforin vo Qiz Qalasi hidroqovsaqlarinin tikintisi
noticasindo tarixi Xudaforin korpiilori orazisindo Araz ¢aymin yeni hidroloji
rejimi formalagmigdir. Belo ki, hidroqovsaqglar xiisusi istismar qaydalari ilo
idaro olundugundan Araz c¢aymin hidroloji rejimi doyisir. Yeni axim
rejimlorinin tarixi Xudaforin korpiilorine tosirlorini miioyyon etmok {igiin
Xudafarin vo Qiz Qalast hidrogovsaqgarinin, o ciimladon SES-larin layihads
nazords tutulmus istismar hallarmin tohlili zoruridir.

Biitovlikdo su anbarlari vo SES-lorin isloma rejimlori Istismar
Qaydalarina asason miiayyan edilir Ki, burada iki asas masaloys baxilir:

- Gursululuq (dasqin kegon) dovriinds su anbarlarinin nizamlayici rolu
Vo qurgulardan &tiiriilocak suyun hacmi;

- Qurgularin suvarma vo enerji mogsadi ilo igslomasi {iglin aximin

tonzimlonmasi [2, 3, 4].

Xarakterik c¢ay hissalorinin secilmasi vo dasqin sarflarinin
modellosdirilmasi
Araz c¢ayinin axinmnin tarixi korpiilora tosirinin Oyranilmasi {igiin ilk
novbado xarakterik cay hissalari (kasiklor) se¢ilmisdir. Kasiklorin segilmoasinda
asagidaki amillor osas gotiiriilmiisdiir:
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» Axinin hidravliki parametrloring tosirinin azaldilmasi ti¢lin kdrpiidon hor
iki torofa 50 m mosafodon yaxin olmamag;
» Mocranin diiz istigamatli hissasinds yerlogsmao.

En kasiklarinin yerlori topografik xorito asasinda miisyyon edilmisdir.
Biitovliikdo Araz ¢aymin axininin korpiilora tasirinin tohlili iiglin 2 xarakterik
cay hissasi se¢ilmisdir (Sakil 3).

- Korpiidon toxminan 150 m yuxari - Kosik 1-1

- Korpiidon 53 m asagi - Kasik 2-2

— / X :;iii"fliﬁ e N
Sokil 3. Xarakterik ¢ay hissalori (Kasiklor)

Araz ¢ayinin maksimal su sarflorinin Xudaforin korpiisiine tosirini tohlil
etmok iiclin Xudaforin hidroqovsagindan gursululuq aximinin 6tiiriillmasi HEC
ResSim program tominati vasitasilo modellosdirilmisdir. Modelin qurulmasi
zamani Araz ¢aymin giindalik su sorfi molumatlarindan, su anbarinin saviyyo-
hocm vo soviyys-saho oyrilorindon, hidrotexniki qurgularin suburaxma
gabiliyyatlarindan va istismar sortlori malumatlarindan istifade edilmisdir [1].
HEC ResSim modeli osasinda Araz ¢ayr aximinin yiiksok su sarflorinin bir
hissasi Xudaforin su anbarinda transformasiya olunmus, digor hissasi isa su
anbarindan asag1 byefs otiirtilmiisdiir. Belo ki, model asasinda hidroqovsagdan
asag1 byefo - Araz caymna otiiriillon suyun maksimal sorfi 3242 m*/san toskil
etmisdir (Sokil 4).
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Sakil 4. Yiiksak su sarflorinin Xudafarin hidrogovsaginda transformasiyast va
asagi byefa otiiriilmasi

Araz ¢cayl macrasinin suburaxma gabiliyyati

Yiiksok su sorflorinin Xudaforin korpiisiine tosirini tohlil etmok tiglin ilk
novbado Araz ¢ayl yatagimin suburaxma qabiliyyatinin hesablanmasi zarurati
vardir. Bunun tiglin kolokétiirlilk omsallar1 asasinda segilmis ¢ay hissalorinda
macranin hidravliki parametrlori, korpiiniin bacalarindan kegon axinin kritik
dorinliyi hesablanmis va hidravliki rejimi miiayyanlosdirilmisdir. Aximin biitiin
hidravliki parametrlori hesablanan zaman kolokotiirliik omsalinin  giymati
odobiyyat molumatlarmma osason miioyyon edilmisdir. Bir qayda olaraq
mocrasinda meandrlar, das ¢okintiilori, geyri-sabit axin, dib relyefinda
astanalara rast golinon, asili gatirmoslor aximi gursulu dovrds artan, sahillorinds
seyrak bitkilor olan ¢aylar tigiin kolokotiirlik amsali 0,04-0,05 arasinda dayisir
[5]. Se¢ilmis kasiklorda kalokotiirliik amsalinin miixtalif giymatlori tiglin Araz
cayl yataginin suburaxma qabiliyyati hesablanaraq su sarfi va suyun siiratinin
soviyyadon asililiq qrafiklori tortib edilmisdir (Sakil 5, 6, 7 va 8).

148



ARAZ CAYI AXIMININ TARIXT XUDAFORIN KORPULORIND ...

H, m
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Sakil 5. Kasik 1-1 igciin Q=f(H) ayrisi
252 T m
251 o + o
—8— Kala-kotiirlitk amsalt = 0.04 | |
250 —8— Kala-kotiirlitk amsalt = 0.045
249 —8— Kala-kotiirlitk amsal = 0.05
248
247
246
245
| Suyun siirati, m/s
244 .
1 2 3 4 5

Sakil 6. Kasik 1-1 iiciin v=f(H) ayrisi

Sokil 5, 6, 7 vo 8-don goriindiiyli kimi, kolokoétiirliikk omsalinin miixtalif
qiymatlorindo aparilmis hesablamalar naticasindo forglor yaranir. Orta
kolokotiirlilk omsali {i¢iin aparilmis hesablamalarda hom su sorfinds, hom do
axin siiratindo forq toxminon iki dofo azalir.

Araz ¢ay1r macrasinin iizarinds yerloson tarixi Xudaforin korpiisii axinin
qabaginda  miigavimot  yaratdigindan  korpiiniin ~ kasiyindo  axinin
transformasiyast miisahido olunur: aximin canli en kasiyi shomiyyatli doracada
azalir, korpiiniin bacalarinda axinin siirati artir vo siiratin artmasi naticasindo
bacalarda aximin soviyyasi kritik dorinliys godor enir. Bacalarin suburaxma
gabiliyyati korpiidon sonra mocrada axinin dorinliyindon asilidir. Burada iki
hala rast galmok olur:

149



R.F.Racabov, N.©.Qarayev, F.B.Osmanov

252H-m

251 A";

250
249

248 1
247 1
246 1
245 X
244 +—

o 900

—8— Kola-kétiirliilk amsali = 0.04
—— Kala-kotiirlitk omsali = 0.045
—8— Kala-kétiivlitk amsali = 0.05

| Su sarfi, m3/san

%, %, %, 0, e, G, R, 0, 2, 2, 5, 8,
900 GG Y % % Y D % B % %

Sakil 7. Kasik 2-2 ii¢iin Q=f(H) ayrisi
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Sakil 8. Kasik 2-2 iigiin v=f(H) ayrisi

1-ci hal. A¢iq macrada axiin dorinliyi korpiiniin altinda yaranmus kritik
dorinlikdon azdir. Bu halda korpiiniin girisinde axinin  bogulmasi
miisahido olunmur.
2-ci hal. A¢iq macrada axinin darinliyi korpiiniin altinda yaranmis kritik
dorinlikdon ¢oxdur. Bu halda korpiiniin girisindo axinin  bogulma
alamotlorinin yaranmasi miimkiindiir.

Korpiiniin suburaxma qabiliyyatinin hesablanmasi

Korpiiniin suburaxma qabiliyyatinin hesablanmasi zamani ilkin olaraq

axinin siirat basqisinin yaranmasinin sorti yoxlanilir. Hesablamalar gostorir ki,
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suyun sothi 250 m saviyyasinds oldugu halda canli en kasiyin sahasi 534 m2-o
borabardir. Eyni saviyys li¢iin sukegirici bacalarin toplam sahasi iso 241,5 m?-
dir. Korpiiniin girisindo axinin tam darinliyi toyin olunduqdan sonra korpiiniin
girisi liglin siirat basqisini nazars alan Q=f(h) ayrisi qurulmusdur (Sakil 9).

Su sathinin

24 savivyasi H, m 2530
) ] 2 m
253 2 —

252 -
251
250

249 |

\ Kdorpimim giviginds siirat 3242 ms
248 1Y basqisin nazars alan
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Sakil 9. Korpiiniin girisi tigiin stirat basqisini nazora alan Q=f(h) ayrisi

Korpiiniin girisi liglin siirat basqisini nazoro alan Q=f(h) ayrisina osason
1-ci hal {igtin gursululuq dovriinds Xudaforin su anbarindan 3242 m?/s su sorfi
agag1 byefo otiirlilon zaman korpiiniin qarsisinda axin sathinin soviyyasi 253,00
m olacaqdir.

Energeji rejimindo Qiz Qalasi su anbarinda su sothinin saviyyasinin
giindalik doyismasi 248,00 — 250,00 m soviyysalor arasinda oldugundan 2-Ci
halin torkibinda iki voziyyat yarana bilor:

1. Qiz Qalasi su anbarinda su sathinin saviyyasi 248,00 m-dir vo Xudafarin
su anbarindan asagi byefo yiiksok su sorflori Otiiriilir. Bu halda
korpiiniin garsisinda suyun sorfi 3242 m?*/san, suyun siirati 7.53 m/s, su
sathinin soviyyasi isa 253.35 m olur. Alinmis naticalor gostarir Ki,
dasqin dovriiniin ovvolindo Qiz Qalasi su anbarinda su sathinin
soviyyasi 247,00 m-do olmali, dasqin dovriiniin sonunda iso Su
anbarinin saviyyasi miioyyan olunmus rejimo qayitmalidir.

2. Qiz Qalasi1 su anbarinda su sathinin saviyyasi 248,00 m-dir va Xudafarin
SES 200 MVt giic ilo giindslik olaraq «pik» rejiminds iglayir. Bu halda
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kérpiiniin qarsisinda suyun sarfi 550 m%/san, suyun siiroti 5 m/s, su sathi
iso 247.00 m saviyyasinds yerlosir.

Noatica
Aparilmis hesablamalar vo tahlillor noticasindo miisyyon edilmisdir ki,
Araz ¢aymin yataginin ensiz olmasi sababindon 0.01% va 0.1% tominatli hesabi
maksimal su sarflori kegon zaman korpiilorin dayaqlart suyun altinda qalir. Araz
caymin yiksok su Sorflorinin bdyiikk hissaesi Xudaforin su anbarinda
toplandigindan asag1 byefo otiiriilon suyun sorfi azalir. Bununla bels, aparilmis
aragdirmalar gostorir Ki, Xudaforin su anbarindan asagi byefo yiiksok sorflor
otiiriilon zaman korpiilor iigiin tohliiko yarana bilor. Bu baximdan asagidaki
todbirlorin icra olunmasi magsadouygun hesab edilir:
- Korpiilorinin - texniki ~ vaziyystinin =~ yronilmasi  va  barpa-
konservarsiya iglorinin aparilmasi ii¢iin miiayina islorinin aparilmast;
- Korpiilor yerlogson orazido dayaq vo biindvralorin asinma vo
yuyulmaya qarsi dayaniqligin, eyni zamanda ¢ay axininin kdrpiiniin
materiallarina tosirinin todgiq edilmasi;
- Korpiilorin hidravlik modelinin qurulmast;
- Korpiilor yerlogon arazilor tigiin tektonik qirilma va gatlarin miioyyan
edilmasi va risk analizinin aparilmasi;
- Korpiilor iizorindo yaranmis ¢atlarin monitoringi vo harokatinin
diagnostikasi, korpiilorin dinamik davraniginin miiayyan edilmasi.
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GONCO-DASKOSON iQTiSADI RAYONUNDA KOND TOSORRUFATI
SAHOLORININ INKISAF DINAMIKASI
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Acar sozlar: Kond tasarriifati, heyvandarlq, bitkigilik, akin sahasi

Todgigat orazisindo kond tesorriifatinin méveud problemlori vo inkisaf
istigamatlori tohlil olunmusdur. Orazinin dagliq vo diizon relyefdan ibarst olmasi
kond tosorriifatinin hom heyvandarliq hom do bitkigilik tizro inkisafi {igin genis
imkanlar yaradir. Kond tosorriifatinda heyvandarligin inkisafinda bitkigiliyin xtisusi
ohomiyyati geyd olunmusdur. Kond tosorriifat1 bitkilorinin istehsalinin boyiik hissasi
yarimsohra vo quru-¢ol iglimina malik olan Samux vo Goranboy rayonun suvarilan
torpaglart hesabina tomin olunur. Burada becorilon taxil vo yem bitkilori kond
tosarriifat1 bitkilori istehsalinin orazi strukturunda 86% paya malikdir ki, onunda 80%-i
heyvandarligin yem bazasinin formalagmasina istiqgamatlonmisdir. Coxillik akinds asas
ustlinlilylin ixrac vo Sonaye emal toyinatli mohsullarin istehsalindan toskil olunmasi
onun alaves dayarinin yiiksok gostaricilari ila izah olunur.

P.U.Kynuee

JIMHAMMKA PA3BUTHUSA CEJIbCKOXO3MCTBEHHBIX 30H
T'STHIKA-JAIIKECAHCKOI'O SKOHOMHYECKOI'O PATOHA

Knrouegole cnoea: Cenvckoe Xo3s1icmao, HCUBOMHOBOOCMBO,
pacmenue8o0Cma0, NOCesHas NAOWA0b

[Ipoananu3upoBaHbl COBPEMEHHBIE TNPOOJIEMbl M HAINpPABICHUS Pa3BUTHS
CEJIbCKOTO XO3SCTBAa HA MCCIEAYEeMOH TEeppUTOpUH. | 'OpHBII M paBHUHHBINA penbed
MECTHOCTH CO3[a€T HIMPOKUE BOSMOXKHOCTH JJIsl pa3BUTHS CEIBCKOTO XO3sIMCTBA KakK B
JKUBOTHOBOJICTBE, TaK H© B pacTeHHeBojcTBe. (OTMedeHO o0co0oe 3HadeHne
pacTeHHEBOACTBA B Pa3BUTHUU >KMBOTHOBOJACTBA B CEIBCKOM Xo3stiicTBe. OCHOBHAS
4acTh NPOAYKIMU PAaCTEHUEBOJCTBA OOECIEUMBAETCS 3a CUET OPOILAEMBIX 3eMeJlb
Camyxckoro u ['epanboiickoro paifoHOB, UMEIOITNX MOJYIYCTHIHHBIA U CyXOCTCITHOM
KkIuMaT. Bo3gensiBaeMble 371eCh 3€pHOBBIE M KOPMOBBIE KYJIBTYPHI 3aHMMaOT 85%
TEPPUTOPHUAIEHON CTPYKTYPHI MPOU3BOJICTBA CEIBCKOXO3SIHCTBEHHOTO MPOLYKIHHU, U3
HuX 75-80% HanpapisroTcs Ha GOPMUPOBAHHE KOPMOBO# 0a3bl IS )KHBOTHOBOJICTBA.
['maBHBIM TIpPEUMYIIECTBOM MHOTOJETHHX KYJNBTyp SABISETCS  IIPOU3BOJCTBO

153


mailto:quliyevramil915@gmail.com
https://doi.org/10.30546/2520-2049.73.1.2025.170

R.I.Quliyev

MPOAYKIIMA Ha OKCIOPT M TPOMBIIUICHHYIO TIepepadoTKy, d9TO OOBSCHSIETCS ee
BBICOKOH 100aBJIIEHHOI CTOMMOCTBIO.

R.1.Quliyev

DEVELOPMENT DYNAMICS OF AGRICULTURAL AREAS
IN THE GANJA-DASHKASAN ECONOMIC REGION

Keywords: Agriculture, animal husbandry, crop production, cultivated area

The current problems and development directions of agriculture in the study
area were analyzed. The mountainous and flat relief of the territory creates wide
opportunities for the development of agriculture in both animal husbandry and crop
production. The special importance of crop production in the development of animal
husbandry in agriculture is noted. The majority of agricultural crop production is
provided by the irrigated lands of the Samukh and Goranboy regions, which have a
semi-desert and dry-steppe climate. Grain and fodder crops cultivated here have an
85% share in the territorial structure of agricultural crop production, of which 75-80%
are directed to the formation of the fodder base of livestock. The fact that the main
advantage of perennial crops is the production of export and industrial products is
explained by its high added value.

Giris

Gonco-Dagkosan iqtisadi rayonun timumi sahosi 527000 hektar togkil
edir. Orazinin tabii-iqlim soraiti, mithiim su ehtiyatlarina olgatanligi, daghq va
diizonliklordoan togkil olunmasi kond tosarriifatini miixtalif istigamotdo inkisaf
etdirmok iiclin genis imkanlar yaradir. Digar torafdon regionun zongin mineral
Vo rekreasiya ehtiyatlari, iqtisadi-cografi movqeyi vo xiisusilodo qonsu sorhad
orazilorin ermoni iggalindan azad olunmasi onun iqtisadi ohomiyatini daha da
artirir.

Lakin aparilan todqiqatlar gostorir ki, orazinin tobii resurslarindan
diizgiin istifado olunmamasi, antropogen toSirlorin giinii-giindon artmast
torpaglarin deqradasiyasina, kond toSorriifatina yararli torpaq saholorinin
azalmasina gotirib ¢ixartmigdir. Kond teSarriifati toyinatli torpaqlarda kond
tosarriifatr saholorinin boliisdirilmasi, kond tosarriifati bitkilorinin, bigonak vo
otlaglarin novbali okini, meso zolaglarinin salinmasi, meliorativ sistemlarin
layihalondirlimasi, tikililorin, okin yollarinin salinmasi els togkil olunmalidir ki,
yeralti vo yeriistii sularin tonzimlonmasi, su vo kiilok eroziyasinin qarsinin
alinmasi, fitosanitar vaziyyatin,mshsulun tozlanma soraitinin va mikroiglimin
yaxsilasmasi tomin edilsin [16, s 365]. Orazinin toxminon 110000 ha yaxin
suvarilan okin yerlorindo meliorativ todbirlorin  vaxtinda goériilmomasi,
tarlagoruyucu mesa zolaglarmin salinmamasi, torpag Vo su echtiyatlarindan
somarasiz istifads, o ciimlodon kond yerlorinin oriis sahalarindon moahrum
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olmasi torpaqlarin potensial imkanlarindan istifadoni mohdudlasdiran torpaq
idaragiliyinin miiasir problemlarindon sayilir. Kigik Qafqazda tobii otlaglarin
uzun miiddat iggal altinda qalmasi, qonsu orazilords qislaglarin fasilasiz olaraq
il boyu yiiklonmasino dagatoyi vo diizonliklorin torpag vo bitki Ortiiyiiniin
miixtalif doracads deqradasiyasina Sobob olmusdur.
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Sakil 1. Todgigat arazisi

Olkomizda otraf miihito vo kond tosorriifatina yanasmalarm milli inkisaf
Vo otraf miihit strategiya va Siyasotindo getdikco artdigimi miisahido edirik.
Dovlat programlarinin icra olundugu 10 il arzinds imumi daxili mshsul 3,2
dafa, o climladan geyri-neft sektoru 2,6 dofa, sonaye 2,7 dofa, kond tosorriifatt
1.5 dofo, investisiyalar 6,5 dafa, ohalinin galirlori 6,5 dofa, orta ayliq amakhaqq1
5,5 dofa artmusdir [1, s.5]. Gance-Daskasan iqtisadi rayonunda 2003-2023-cii
illor orzindo kond tosorriifati mohsullar1 istehsalinda 95%, o ciimladon
bitkigilikdo 123%, heyvandarligda 79% arttim miisahido olunmusdur. Kond
tosorriifat1 bitkilori strukturunda osas pay1 arpa, bugda vo yem istehsali toskil
edir ki, bununda boyiik hissosi heyvandarligin inkisafina yonalmisdir. ©razinin
torpaqg, iglim, vo relyef soraiti kond tosorriifatinda torpaq ehtiyatlarindan
istifadonin togkilinds miihiim tobii cografi amillor sayilir. ©Orazinin Umiimi
torpag fondunda tabii otlag vo okin sahoslorinin pay1 miivafiq olaraq 46% va 21
% toskil edir.
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Mogalods uzun middatli statistik malumatlar asasinda regionun kond
tosarriifatr bitkilorinin osas tesorriifat kateqoriylari tizro orazi sahasinin va
heyvandarligin artim dinamikasi tshlil olunmusdur. Gonca-Daskason igtisadi
rayonu Azorbaycan Respublikasi arazisinin vo oshalisinin 6%ni toskil edir.
Igtisadi rayonun torkibinda Goranboy, Samux, Goygdl ve Daskesan inzibati
rayonlar1 vo Gancs Vo Naftalan Respublika tabeli soharlori daxildir. ©razinin
relyefinin miixtalifliyi onun algaq diizonliklordon hiindiir dag zirvalarina godor
uzanan geomorfoloji qurulusu ils izah olunur. ©Orazi on algaq ndqtasi Samux
rayonu orazisinds miitloq hiindiirliiyii 60 m olan Mingagevir su anbarindan
baglayaraq, on yiiksok zirvasi sayilan Kigik Qafqazin Murovdag silsilasinin
Camigdag zirvasine (3724 m) kimi uzanir. Orazinin hiindiirlik qursaqlari tizra
paylanmasinda 60-300 m-o gadar olan arazi timumi orazinin 43%-ini, 300-500
m-o gadar olan arazi 9,5%-ini, 500-1000 m 13,1%-ini, 1000-2000m 24,5%-ini,
2000-3000 m 8,9%-ini, 3000 m-don yuxar1 iso 1,2%-ini toskil edir.

Tahlil vo miizakirs

Kond tosarriifati bitkilorinin osas tosarriifat kateqoriyalari {izro orazi
qurulusunda doanli vo donli paxlali vo yem bitkilori dnamli paya malik olsada ,
don iglin giinobaxan, coxillik okmolordon {iziim, xurma vo nar istehsalida
davaml inkisaf trendino malikdir.

Respublikada timumi yem istehsalinin 85%-i bitkigilik sahasinin payina
diigiir. Heyvandarligin yiiksok inkisaf etdiyi tosorriifatlarda okino yararli torpaq
sahasinin 45%-i yem bitkilori (yasil yem, qlivvoli yem, gaba yem, bigonok vo
otlag sahasi) becorilmasino ayrilir [11, s$.12]. Gonce-Dagkason iqtisadi
rayonunda 2023-cii ilin molumatlarima goéro yem bitkilori istehsalinin
okingilikdo orazi payr 30% toskil etmisdir[4, s.184, 269]. Yem istehsali daxil
olmagla bitkigiliyin 68 %-i heyvandarliqgda yem bazasinin formalagmasina calb
olunmusdur. Tobii otlag sahalorinin orazidoki payr (46%) regionun
heyvandarliq tizrs ixtisaslasmasini sartlondirmisdir.

Bolgada goxillik akinlordon olan meyva va gilomeyvonin iimumi okin
sahasi davamli inkisaf trendino malikdir (Sokil 2). Bu klasterin xarici bazarda
yiiksok olavo doayorlo realizo olma imkanlarinin olmasi onun rentabelliyini
sortlondirmisdir. Umumi respublika iizra kond tosarriifatinda osas mohsullarm
ixracinda meyvocilik dominant rola malikdir. 2023-cli ilin statistik
molumatlarina asason 6lko tizro tmumi bitki¢ilik mohsullarinin ixracinda
meyvaogiliyin payr 52% toskil etmisdir. Regionda da bitkigiliyin strukturunda
coxillik akinds tiziim, xurma va nar1 xiisusilo geyd etmok olar. Bundan basqa
torpag-iglim soraitinin olverigliyi onlarin maya doayarinin asagi olmasi ilo
naticalonir. Xurma vo nar goxillik skmalorin qurulusunda 50 % don ¢ox paya
malikdir. Coxillik okindo meyvo baglarinin bdyiik hissasi Goranboy rayonu
orazisino diisso do, mohsuldarliq Samux rayonunda daha yiiksokdir. Bu da
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onunla izah olunur ki, Samux rayonunun okin arazilori daha ¢ox su ehtiyatlarina
yaxin arazilords comlonmisdir. Bu arazilorin okin sahalori asason Kiir vo Qabirr1
caylar1 sahillorindo namliyi yiiksak olan mahsuldar alliivial-goman torpagqlari
bitkilorin suvarmaya olan telabatinin gismon 6danilmasinds xiisusi shomiyyat
kasb edir.

Meyvagilikdo mohsuldarligin saviyyasi bu regionda son on ilds 30-35 %
asagl diismasine baxmayaraq orazi sahasi artan trendls davam edir [10, s.217].
Qlobal iglim doyisikliyi vo uzun miiddst su monboyi isgal altinda galan
Goranboy rayonunun su chtiyatlarindan istifadods mohdud imkanlar1 kand
tosarriifatinda okingiliyin mohsuldarligina tosir edon amillor i¢in do xiisusi
ohomiyyata malikdir.
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Sakil 2. Ganca-Daskason igtisadi rayonunda meyva va gilomeyvanin akin sahasi

Goranboy rayonunda suvarma okingiliyi aSasen subartezian quyulari
hesabina formalasir. Rayonda okin aparilan sahslorin 46000 hektar1 958 odad
subartezian quyusu Vo 16 odad nasos stansiyalari, 20500 hektart iso tobii su
monbolori vasitasi ilo suvarilir [7, https://mst.gov.az/az/news/272]. 2014-cii ildo
istifadoys verilon Somkir su anbarindan ¢okilon Somkir-Samux-Goranboy
magistral suvarma kanalinin birinci névbosinin davami olaraq, uzunlugu 27,95
kilometr olan ikinci ndvbasinin tikintisina 2015-ci ilds baglanilib.Bu lahiyanin
tamamlanmasi vaxti ilo SU manbayi isgal zonasinda qalan Goranboy rayonunun
8293 hektar yeni suvarilan okin yerlori olmagla timumilikdo 26584 hektar
torpaqg saholorinin  suvarilmasinda xiisusi  shamiyysto malikdir [6,
http://goranboy-ih.gov.az/]. Bundan basga vaxti ilo monbayini Suqovusan su
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anbarindan gotiiron Goranboy rayonunun canub arazilarini su ils tamin edan Sol
Sahil Tortor kanalinda tomir islori yekunlasmagq tizradir. Tomir-barpa islori basa
catdigdan sonra kanala yenidon Suqovusan anbarindan suyun verilmasi tamin
edilocok. Bununla da “Xan arxi1” vasitosi ilo rayonun Olirzali, Xan Qarvand,
Yeniyol, Toklo, Asagi Balliqaya kondlarinin vo Qizilhacili goasabasinin okin
sahalorinin suvarma suyu ilo tominati yaxsilasdirilacaq [8, http://goranboy-
ih.gov.az/].

Olkomizda donli vo donli paxlal bitkilorin xiisusilo do bugda vo arpa
istehsalinin imumi bitkigiliyin arazi toskilinds yaridan ¢ox paya malik olmasi
torpaq ehtiyatlarinin mohdudlugu, heyvandarliq tosarriifatlarinda genis istifadosi
va ohalinin istehlak zonbilinds xiisusi yers malik olmasindan irali galir [2, 5.42].
2023-cii ilin molumatlarina asason 6lkomizds istehlak olunan bugdanin 63 %i
,arpanin isa 92 % yerli istehsal hesabina formalasirdi. Istehsal olunan donlilarin
(¢oltik istisna olmagla) 59%-i mal-gara vo qus yemi igiin istehlakda istifado
olunur o ctimladan, bugda {izra bu gostarici 37%, arpa tizro 93%, qargidali tizra
62% toskil edir [3, s.20-23]. Goncs-Daskoson igtisadi rayonunda donli
bitkilords arpanin vo yemlik bitkilarinin orazi sahssinin artmasi heyvandarligin
inkisaf tempi ilo baglidir. Danli bitkilorin istehsalinda arpaya son illords bugda
okinina nisbaton daha ¢ox tstiinliik verilmasi miisahido olunur. Bugdanin orazi
sahasindo 2009-cu ildon etibaron azalma miisahido olunur. 2023-cii ildo bu
azalma 46 % toskil etmisdir (Sokil 3). Arpanin istehsalinda istisna illori ¢ixmaq
sortiylo davamli inkisaf miisahido olunmusdur (Sakil 4).
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Sakil 3. Ganca-Daskasan igtisadi rayonunda bugdanin akin sahosi
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Sakil 4. Ganca-DagkaSan iqtisadi rayonunda arpanin aKin sahasi

Bolgada payizliq taxil bitkilorinin yazliq taxil bitkilorina nisbaton iistiin
olmas1 onun mohsuldar vo erkon yetismo gabiliystino malik olmasi ilo izah
olunur. Bu bitkilor payizda vo erkon dovrlords torpag-iglim ehtiyatlarindan, o
ctimladan, payiz istiliyindon va riitubatindon daha yaxsi istifado etdiklori tigiin
taxil istehsalinin artirilmasinda miihiim rol oynayirlar [16, s.104; 14, s.125].
Regionda payizliq bitkilorin akinindon sonra yay-payiz dovrii torpagmn bos
galmamasi tgiin araliq okin vasitosilo yasil yem istehsali heyvandarligin
inkisafinda xiisusi ohamiyyat kosb edir.Biitiin bu proseslor ham aqgroiglim
chtiyatlarindan somorali istifado etmok baximindan iqtisadi olaraq, ham do
torpagin uzun middat bitki ilo Ortiilmasi olverissiz iglim soraitinin manfi
tosirlorindon qorunmaq baximindan aqroekoloji baximdan slverislidir.

Gonca-Dagkason igtisadi rayonunda tiziimgiilikk {izro asasan Samux vo
Goygol rayonlar ixtisaslasmigdir. Uziimgiiliiyiin hom istehsal hom do emal
olunmasi burada onun gadim tarixo malik koklorinin olmasi ilo baglidir. Belo
ki, 1931 ci ildo GOyg6l rayonu orazisindo qazintilar zamani Y.H.Hummel
torofindon tapilan kiip B.B.Piotrovski torofindon e.o Il minilliyin sonu va |
minilliyin oavvelino aid edilmisdir [12, s.20]. Istehsal olunan {iziimiin osas
todariikgiilori Gonco sohari vo Goygoél rayonunda yerloson sonaye emal
miossaloridir. 165 illik tarixo malik "GoOygol Sorab Zavodu™ ASC
Azorbaycanin on godim sorab, konyak, sampan, araq vo alkoqolsuz ickilor
istehsal edon  miiossisasidir.  Conubi  Qafgqazin  godim  sorabgiliq
tosorriifatlarindan biri olan Goygo6l Seorab Zavodunun tomoli 1860-c1 ildo
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Azorbaycanin o zamanlar Yelenendorf adlandirilan (indiki GOygol rayonu)
orazisindo moskunlagsmis Svab almanlar1 torafindon qoyulmusdur [9,
http://goygol-ih.gov.az/az/goygol-serab-zavodu.html]. Hazirda zavodun Goygol
va Samux bolgoalarinds yerloson tiziimliiklorinds Chardonnay, Merlo, Kaberne-
Soviniyon, Sapervi, Madraso, Siraz, Sardone, Soviniyon blan, Rkasiteli,
Qrenas, Muskat, Bayansiro, lizim sortlar1 yetisdirilir. Hazirda istehsal olunan
mohsullar daxili bazarlarla yanasi xarici bazarlarada ixrac olunur.

Regionda 2004-2012-ci illords orazide iiziimgiliiyiin istehsali genis
viisat alsada , 2013 cii ildon sonra bu prosesin oksi nishoton az dinamika ilo
miisahido olunur (Sakil 5). Qrafikdon miisahido etmok olur ki, variasiya
omsalinin yiiksok olmasi tiziimiin dayaniqli inkisafa malik olmamasindan xabar
verir. DSK-nin 2023-cii il molumatlarina asason tmumilikdo 1829 ha o
cimladon, Samuxda 900 ha, Goygolde 719 ha, Goranboyda 80 ha, Gancads
127 ha, Naftalanda 2 ha iiziim baglar1 foaliyyat gostorir. Buna baxmayarag, son
illor yiiksok mohsuldar sortlarin totbigi sahosinds iiziimiin mohsuldarliginda
yliksok gostaricilor aldo olunmusdur. Goranboy rayonunda iiziim saholarinin
azligma baxmayarag, burada mohsuldarlig gostoaricilori Samux va Goygol
rayonunda oldugundan hor zaman yiiksok olub.
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Sakil 5. Gonca-DaskaSan igtisadi rayonunda tiziimiin aKin sahasi
Bu boélgods hom siifra, ham do texniki tliziimgiiliiyiin inkisafi tgilin
olverigli torpag-iglim soraiti vardir. Todqiqatlar gostormisdi ki, sorablarin

keyfiyyoti torpaq tipindon cox asilidir. Uziim altinda istifado olunan agiq
sabalidi,sabalidi vo ¢omon torpaglari arazinin 45-50%ni toskil edir ki, bu da
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onun perspektiv inkisaf imkanlarindan xabar verir. Orazide {iglimgiliiyiin
hiindiirliik {izro paylanmasi iizlim sortlarindan asili olaraq, miitloq hiindiirliiyii
50 m dan 700 m-o goadar orazilords yayilmigdir. ©mok tutumlu va galirli saha
kimi Uzimgilik vo sorab¢iligin  kompleks inkisafi regionda omok
chtiyatlarindan somorali istifado etmok baximindan sosial-igtisadi soraitin
yaxsilagdirilmasina xidmat eds bilor. Nozoro almaq lazimdir ki, vaxti ilo SSR-
do istehsal olunan iiziimiin 30%-i 6lkemizds istehsal olunan {iziimiin hesabina
tomin olunurdu. 1984-cii ildo respublika biidcasi golirinin 40 faizo yaxim
tizimgiiliik vo sorabgiligin hesabina tomin olunurdu.

2000-2023-cii illor arasinda heyvanlarin bas saymndaki artim
dinamikasina baxdiqda iribuynuzlu mal-qaranin, qoyun va kegilarin va quslarin
bas sayinda 2000-ci illo miigayisada 2023-cii ildo miivafiq olaraq 15%, 19% vo
10% artim olmusdur (Sokil 6). Iri-buynuzlu mal qaranin bas sayindaki artim
0lko tlizro olan gostoricidon 9% asagi, qoyun vo kegilorin sayr 3% yuxari,
quslarin say1 isa 85% asagi qalir. Son illordo heyvanlarin bas sayinda azalan
trend miisahido olunur. Gance-Dagkason iqtisadi rayonunda heyvandarligin
inkisafi U¢iin genis otlaq saholorinin olmasina baxmayaraq, onun yem
strukturunun osas bazasi novbali okin sxemi tizro araliq yem vo osas donli
bitkilorin istehsali ilo toskil olunur. Bunun naticasidir ki, dagliq orazilordon
toskil olunan Dagkason vo Goygol rayonlarinda heyvandarligin bas say1, genis
qis otlaglarina va akin sahalarina malik olan Goranboy vo Samux rayonlarindan
geri galir. Bundan basqa son illor intensiv texnologiyalarla heyvandarligin
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Sakil 6. Gonca-DaskaSan igtisadi rayonunda heyvanlarin bas sayina gora inkisaf
dinamikasi
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inkisafi ekstensiv tisulla istehsalin rogabatgabiliyatlyini mohdudlasdirmigdir [5,
s.9]. Kond otrafi 6riis sahalorinin azalmasi, yay otlaglarinin zobt olunmasi, otlaq
sahalorina tobii vo antropogen tosirlorin artmasi bas veran proseslarin
horakatverici qiivvalori kimi ¢ixis edir.

Heyvandarliq mohsullarin istehsalinda dinamika kifayat gadar forglidir.

Stid vo yumurta istehsalinda son 23 ildo 3 dofoys qodor, kosilmis ¢okido ot
istehsalinda iso 2 dofoya godor artim olmusdur (Sakil 7). Regionda siid istehsali
Olko tizro gostoricidon 75% yuxari, yumurta istesali 2 dofodon ¢ox asagidir.
Stidliik heyvandarligin rentabelliyi bolgads istiinliik toskil edon ailo kondli
tosorriifatlarin bu sahoys maragimi artirmisdir. Heyvanlarin bas sayinda olan
ciizi artim fonunda kosilmis ¢okida ot istehsalinin 2 dafoys godar artimi vo siid
istehsalinin yiiksok gostaricilori, regionda damazliq heyvandarligin inkisafi ilo
bir basa baglidir.
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Sakil 7. Gonca-DaskaSan igtisadi rayonunda heyvandarliq mohsullarin istehsall

Bununla yanasi yem okin sahoalarinin son 23 ildo névbali okin sxemi
lizra shomiyyatli doracads genislonmasi vo donli bitkilorin xiisusilods arpa akin
saholarinin getdikco artmasi regionun toSarriifatgiliqda yem bazasina asaslanan
heyvandarliq iizro ixtisaslagmasindan xabar verir (Sokil 8). Tadgiqatlar gostarir
ki, yem bazasiin diizgiin formalasdirilmasi, qida rasionunun balanslasdirilmasi
heyvanlarin artimina,onlarin mohsuldarligina vo heyvandarliq mohsullarinin
maya doyarinin asaglr diismoaSine zomin yaradir. Bununla yanasi yemgiliyin
totbiqi torpagin aqroekoloji xiisusiyatlorinin yaxsilasmasinada miisbat tosir
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gostarir. Yemgiliyin strukturunda osas pay1 ¢oxillik paxlali bitkilordon yoncani
xtisusiylo geyd etmok olar. Yonca azot toplama gabiliyystino malik olduguna
g0ra torpagin miinbitliyini artirir, onun giiclii siiratds inkisaf etmis kok sistemi
iso torpagmn fiziki xassolorinin strukturunu yaxsilasdirir. Bu bitkilorin orazi
togkili tarla vo yemgilik novbali okin sxemi iizro oakin vo ya tobii bigonak
sahaloarini shato edir.
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Sakil 8. Ganca-Daskasan igtisadi rayonunda yemlik bitkilarin okin sahasi

Regionda don tiiglin giinobaxanin istehsalinin son 23 il arzindo orazi
sahasinin 5.5 dofoys qodor artimi bas vermisdir (Sokil 9). 2021-ci ilin
molumatlarina asasan Goranboy va Samux rayonlarinda giinobaxanin istehsali
respublika iizro olan imumi istehsalin 44 % -ni toskil etmisdir. Bu bitkinin
genis istehsalinin sobablarindon birido onun quraqhiga qarsi daha doziimli
olmasi ilo baglhidir. Bundan bagqa gilinabaxan istehsalinin maya doyerinin asagi
olmas1 onun daha ¢ox kigik tosSorriifatlar torafindon okilmasino imkan yaradir
[13, s.17]. Gilinobaxanin yasil kiitlasindan iribuynuzlu mal-qara ii¢lin yem vo
keyfiyyotli silos aliir. Corgali bitkilordon olan giinabaxan novbali okin
sxeminda doanli bitkilor tigin yaxs1 salof rolunu oynayir. Buna baxmayaraq son
illar onun orazi taskilinds pay1 azalmaqda davam edir.
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Sakil 9. Ganca-Daskasan igtisadi rayonunda don iigiin giinobaxanin arazi sahasi

Notica

1. Regionda kand tasarriifat1 bitkilarinin srazi qurulusunda arpa, yem va
coxillik akmalar istisna illori ¢ixmaq sortilo davamli inkisaf trendino malikdir.
Iqtisadi rayonun kond tosorriifati bitkilorinin istehsalinda yem vo arpa
istehsalinin  artim  dinamikas1 slidliik heyvandarligin inkisafinin  osas
gostoricisidir. Orazido tobii otlag sahslorinin goxluguna baxmayaraq, xirda
buynuzlu heyvanlarin sayinda artim son 20 ildo 19% toskil etmisdir.

2. “2012-2020-ci illordo Azorbaycan Respublikasinda iiziimgiiliiyiin
inkigafina dair Dovlat Programi” tosdiq edilmasine baxmayaraq, bolgods tiziim
altinda istifads olunan torpaq sahalarinin 2012-ci ildan, istehsal hacminin isa
2020-ci ildon sonra azalan tendensiyasi miisahido olunur. Bdlgads
tizim¢iiliiylin inkisafi sosial-demogqrafik soraitin yaxsilasmasina miisbot tasir
gostora bilor. Goranboy rayonunda {iziimiin mohsuldarliginin {iziimgiliik tizro
ixtisaslasmis Goygol vo Samux rayonundan yiiksak olmasi onun potensial
imkanlarinin arasdirilmasini zaruri edir.

3. Giinabaxan bitkilorinin doyar zonciri {izro slave doyorinin yiiksok
olmasi, edafik toloblorinin tobii soraito uygunlugu vo istehsal sortlorinin
alverisliyi onun genis istehsalini sortlondirmisdir.
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“Pedaqoji Universitetin Xoborlori” dovri elmi jurnalimin “Riyaziyyat vo tobiot
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Mogalalarin hacmi: 5-12 sohifo.

Mogalalor miitoxassis rayi (moxfi olaraq) osasinda jurnalin redaksiya heyatinin
gorari ilo ¢ap olunur. Redaksiya diizaliglor etmok ticiin mogaloni miisllifo gaytara
bilar.

Mogaloda gedon har hansi bir elmi yenilik, tezis vo s. tg¢lin miiallif saxsan
moasuliyyat dasiyir.

Jurnalda darc olunmayan mogalslor geri qaytarilmur.
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“Mathematical and natural sciences” series of the periodic scientific journal
“Transactions of Pedagogical University” accepts previously unpublished scientific
articles.

The articles can be sent in Azerbaijani, English, Turkish, and Russian languages
to the journal’s electron address — jmns@adpu.edu.az, a_zamanov@mail.ru.
Acrticles should be written in Microsoft Word writing program Times New Roman
alphabet in the font size 12 punto with 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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