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The physicochemical and electro-physical properties of alloys of the Sb;Tes-Ho,Te;
system were studied by methods: differential thermal (DTA), X-ray phase (XRD),
microstructural (MSA), as well as measurements of density and microhardness. The phase
diagram of the Sb,Te;-Ho,Te; system was studied by us earlier [1]. At a component ratio of
1:1, new compounds of the HoSbTe; composition were obtained. The HoSbTe; compound is
formed as a result of a peritectic reaction at 755°C. In the system, the resulting eutectic
contains 20 mol % Ho,Te; and has a temperature of 470°C. In this work, the electro-
physical properties and X-ray properties of the HoSbTe; compound are studied. According
to the results of X-ray phase analysis, it was found that the HoSbTe; compound crystallizes
in a tetragonal syngony with lattice parameters: a = 19.70; ¢ = 12.63 A, density p .. =6.79
g/cmS, Pxoray.=6.82 g/cm3. It has been established that solid solutions based on Sb,Te; in the
system at room temperature reach up to 4.5 mol. %, and based on Ho,Te; - up to 2.5 mol
%. The temperature dependence of the electrical conductivity and thermoelectric power of
the HoSbTe; compound has been studied.

Key words: phase, quasi-binary, eutectic, solid solution, compound.

Introduction

It is known that compounds of the type MeSb,X4, MeSbXj,
Me,SbsX; (M-La-Lu; X-S, Se, Te) and others have been obtained with the
participation of antimony chalcogenides. Currently, complex semiconductor
materials obtained on the basis of these compounds are photosensitive [2-8],
thermoelectric materials [9-14]. Chalcogenides are rare earth f-elements
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with original functional properties.

REE chalcogenides and alloys based on them have photosensitive,
thermoelectric, magnetic, and luminescent properties [15-20]. Therefore,
the study of chemical interactions of Sb,Tes; and Ho,Te; compounds is of
scientific and practical importance.

The purpose of this work is to study the physicochemical and
electrical properties of the resulting phase in the Sb,Te;-Ho,Tes; system.

According to the results of the study [21], the Sb,Te; compound
melts congruently at 622°C and crystallizes in the rhombohedral-hexagonal
system of the Bi,Te; type, lattice parameters: a, = 4.264 /f\, cp, = 3042 /f\,
p=23°34’, space group R3m-D’;4. The Ho,Tes compound melts congruently
at 1346°C and crystallizes in a rhombic system with lattice parameters:
a=12.172; b=8.606; c=25.818 A, sp. gr. Fddd, type Sc,S3 [22].

Experimental part

To carry out physicochemical, electrophysical and X-ray diffraction
studies of the HoSbTe; compound and alloys of solid solutions based on the
initial components in the Sb,Tes;-Ho,Te; system, the alloys were synthe-
sized at 800—1200°C in a quartz ampoule evacuated to 0.133 Pa. The sam-
ples were subjected to heat treatment at 450°C for 300 hours to achieve
equilibrium. Homogenized samples were studied by methods of physic-
chemical analysis (DTA, XRD, MSA, as well as by measuring density and
microhardness).

The differential-thermal analysis (DTA) of the alloys was carried out

on a NTR-73 low-frequency pyrometer. Al,Os; was used as a standard, the
heating rate was 10°C/min.
X-ray diffraction patterns of the alloys were taken on a D2 PHASER X-ray
instrument using CuKa radiation. The microstructural analysis of the alloys
was carried out on a MIM-8 metallographic microscope. To reveal the mic-
rostructure of the alloys, an etchant with the composition HNOsconc. was
used: H,O, = 2:1; etching time 15 s.

The microhardness of each phase was measured on a PMT-3 device
at a load of 0.15 N. The density of the samples was determined by the pyc-
nometric method. The temperature dependences of the electrical conduc-
tivity and thermo-EMF of the HoSbTe; compound were studied by the
compensation method [23, 24].

Results and its discussion

Alloys of the Sb,Te;-Ho,Tes system in the concentration range 0-60
mol % Ho,Tes are compact, gray in color, the rest of the alloys are black.
Alloys of the Sb,Tes;-Ho,Te; system are stable, do not interact with water
and organic solvents. They dissolve well in mineral acids (HNOs, H,SO,).

DTA of alloys of the Sb,Te;-Ho,Tes; system showed that two
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endothermic effects associated with solidus and liquidus are found on the
thermograms of the alloys.

The MSA of the alloys of the Sb,Te;-Ho,Tes system was studied
after annealing at 450°C for 300 h. The alloys with the composition 5 mol %
Ho,Tes are single-phase. Other single-phase alloys are alloys containing 50
and 97-100 mol % Ho,Te;. The remaining alloys in the system turned out to
be two-phase.

The results of X-ray phase analysis of alloys containing 4.5; 50 and
80 mol % Ho,Tes of the Sb,Tes-Ho,Te; system are shown in fig. 1. As can
be seen from fig. 1, on the diffraction pattern of an alloy with a composition
of 80 mol % Ho,Te; contain a mixture of diffraction lines of the initial
components. This indicates that the sample 80 mol % Ho,Tes is two-phase.
Diffraction lines on the diffraction pattern of an alloy containing 50 mol %
Ho,Te; differ from the diffraction lines of the initial components in their
intensity and interplanar distances. That is, this proves that new compounds
of the composition HoSbTe; are formed in the system. Single-phase sample
4.5 mol % Ho,Tes is a solid solution based on Sb,Tes.
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Fig.1. Diffractograms of alloys of the Sb,Te;-Ho,Te; system.
1-Sb,Tes, 2 - 4.5; 3-50 (HoSbTe;), 4-80, 5-100 mol % Ho,Tes.



X-ray analysis shows that the HoSbTe; compound crystallizes in the
tetragonal system with lattice parameters: a = 19.70; ¢=12.63 A, density
Ppuc= 6.79 g/cm3 s PX-ray= 0.82 g/cm3 (Table 1). The results of X-ray analysis

of the HoSbTes; compound are also shown in Table. 1 and in Fig.2.
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Fiq.2. X-ray diffraction of the HoSbTe; compound.

Table 1
X-ray diffraction patterns of the HoSbTe; compound,
interplanar (d), intensities (I), lattice indices (hkl)

o | L% | dies A dhecs A Ud e 1/d hes h k 1

1 2,5 9,8524 9,8533 0,0103 0,0103 2 0 0
2 1 6,8032 6,9673 0,0216 0,0206 2 2 0
3 5 5,0884 5,1299 0,0386 0,0380 2 1 2
4 2 3,3982 3,3787 0,0866 0,0876 5 3 0
5 100 3,1583 3,1583 0,1003 0,1003 0 0 4
6 26 3,0410 3,0443 0,1081 0,1079 4 2 3
7 2 2,6589 2,6584 0,1414 0,1415 4 0 4
8 26 2,3537 2,3473 0,1805 0,1815 6 2 1
9 4 2,2783 2,2899 0,1927 0,1907 7 5 0
10 3 2,2180 2,2189 0,2033 0,2031 3 3 5
11 24 2,1503 2,1526 0,2163 0,2158 7 5 2
12 10 2,0368 2,0332 0,2410 0,2419 6 6 3
13 3 1,9844 1,9901 0,2539 0,2525 7 7 0
14 7 1,7677 1,7675 0,3200 0,3201 2 1 7
15 8 1,7571 1,7557 0,2640 0,3244 10 2 3
16 4 1,6969 1,6991 0,3473 0,3464 7 5 5
17 5 1,5805 1,5788 0,4003 0,4012 0 0 8
18 4 1,4730 1,4730 0,4609 0,4609 11 6 3
19 2 1,4114 1,4111 0,5020 0,5022 13 2 3

Some physical and chemical properties of alloys of the Sb,Tes;-Ho,Tes
system are given in table 2. When measuring the microhardness of alloys of
the Sb,Tes;-Ho,Te; system, three different microhardness values were found
(Table 2). For the a-phase of solid solutions based on Sb,Tes;, the microhard-
ness is (1200-1300) MPa, the microhardness value (2320-2370) MPa
corresponds to the new HoSbTes; phase, for the B-solid solutions based on



Ho,Tes, the microhardness corresponds to (2550-2590) MPa.

Table 2
Composition, results of DTA, measurements of microhardness and
determination of the density of alloys of the Sb,Te;-Ho,Te; system

Composition, mol % Density Microhardness, MPa
SbyTe Ho,Te, Thermal effects, °C o Jom’ > a | HoSbTe; | B
P=0,15N 0,25N

100 0,0 622 6,51 1200 - -
97 3,0 570,610 6,53 1260 - -
95 5,0 525,600 6,55 1290 - -
90 10 470,575 6,57 1300 - -
85 15 470,540 6,59 1300 - -
80 20 470 6,63 Eutec. Eutec. -
75 25 470,660 6,65 - - -
70 30 470,755,830 6,69 - 2300 -
60 40 470, 755,1000 6,75 - 2300 -
50 50 755,1120 6,79 - 2320 2590
40 60 755,1200 6,82 - 2350 2500
30 70 755 6,85 - 2370 2590
20 80 755 6,92 - - 2590
10 90 755,1020 7,14 - - 2580
0,0 100 1346 7,10 - - 2550

The temperature dependence of the electrical conductivity and
thermo-EMF of the HoSbTe; compound obtained in the Sb,Tes;-Ho,Te;
system was studied after heat treatment at 700°C for 50 hours. The electrical
properties of the HoSbTe; compound were measured in the temperature
range of 300—850 K by the compensation method using a highly sensitive
potentiometer R-307. On fig. 4 shows the temperature dependence of the
electrical conductivity of the HoSbTes; compound.

As can be seen from the temperature dependence curves (Fig. 3), the
electrical conductivity of the HoSbTe; compound has a semiconductor
character. The electrical conductivity varies very little from room tempe-
rature to 450 K, which corresponds to the region of impurity conduction.
Specific conductivity begins after a temperature of ~450K. According to the
graph of the temperature dependence of the electrical conductivity of
HoSbTe; compounds, the width of the thermally forbidden band was
calculated and the value AET=0.17 eV was obtained.
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Fig.4. Temperature dependence of
thermo-EMF of the HoSbTe; compound

Fig.3. Temperature dependence of the
electrical conductivity of the HoSbTes
compound

On figure 5 shows the temperature dependence of the thermo-EMF
coefficient of the HoSbTe; compound. In a given temperature range
(T<300-500), the concentration of current carriers changes very little, and
therefore the value of the thermo-EMF coefficient increases. At T>500 K,
the concentration of electrical conductivity charge carrier’s increases, which
leads to a decrease in a (thermo-EMF). It has been established that the
HoSbTe; compound is an "n"-type semiconductor. As can be seen from Fig.
4, with an increase in temperature from 300 K to 500 K, the value of the
thermo-EMF coefficient increases according to the law and, after passing
through the maximum, begins to decrease. The thermos-EMF value of the
HoSbTe; compound at room temperature is 170 pV/deg. At 500 K, the
thermos-EMF reaches its maximum value with increasing temperature and
is 220 uV/deg. With a subsequent increase in temperature, the thermo-EMF
decreases. As can be seen from graph 4, for the HoSbTe; compound, the
thermo-EMF value is large, which means that they can have a high
thermoelectric figure of merit.

Conclusion

Alloys of the Sb,Te;-Ho,Te; system have been studied and their
physicochemical and electro-physical properties have been studied using
complex physicochemical methods of analysis: differential thermal analysis
(DTA), X-ray diffraction analysis (XRD), microstructural analysis (MSA),
as well as density and microhardness measurements. The phase diagram of
the Sb,Tes;-Ho,Te; system was studied by us earlier [1]. In the system, the
HoSbTe; compound is formed at 755°C as a result of a peritectic reaction.
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The eutectic formed between the Sb,Te; and HoSbTe; compounds has a
composition of 20 mol % Ho,Te; and a temperature of 470°C. The electro-
physical and X-ray properties of the HoSbTe; compound were studied in
this work. According to the results of X-ray phase analysis, it was found that
the HoSbTe; compound crystallizes in tetragonal syngony with lattice
parameters: a = 19.70; ¢ = 12.63 A, density ppuc=6.79 g/cm3, PX-ray=0.82
g/cm3. In the system at room temperature, the area of the solid solution
based on Sb,Te; is 4.5 mol %, and based on Ho,Tes - 2.5 mol %. The

temperature dependence of the electrical conductivity and thermoelectric

power of the HoSbTe; compound has been studied.
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Sb,Te;-Ho,Te; SISTEMININ ORINTILORININ SINTEZI, FiZiKi-KiMYOVi VO
ELEKTROFIZiKi XASSOLORININ TODQIiQi

T.M.ILYASLI, F.M.SADIQOV, N.S.MOMMODOVA
XULASO

Sb,Te;-Ho,Te; sisteminin orintilorinin fiziki-kimyavi va elektron-fiziki xassolori fi-
ziki-kimyavi analiz metodlar: diferensial-termik (DTA), rentgen fazasi1 (RFA), mikroquru-
lus (MQA), hamginin sixliq ve mikrobarkliyin dl¢iilmasi vasitasilo todqiq edilmisdir.
Sb,Tes-Ho,Te; sisteminin faza diagrami bizim torofimizdon daha ovvol dyronilmisdi [1].
Sistemdo komponentlorin 1:1 nisbotindo HoSbTe; torkibinin yeni birlosmosi alinmigdir.
HoSbTes birlogmasi 755°C temperaturda peritektik reaksiya noticosindo omolo golir. Sis-
temdo amoalo golon evtektikanin torkibi 20 mol % Ho,Te; vo temperaturu 470°C-dir. Ha-
zirkt isdo HoSbTe; birlogsmosinin elektrofiziki vo rentgenoqrafik xassolori Gyronilir.
Rentgenfaza analizinin noticolorino osason, miioyyon edilmisdir ki, HoSbTe; birlogsmosi
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tetraqonal sinqoniyada kristallasir. Qofas parametrlori: a = 19,70; ¢ = 12,63 A, sixhig
Ppikn. =6,79 q/smz, Prent.—0,82 q/sm3-dir. Miioyyan edilmisdir ki, otaq temperaturunda sis-
temdo Sb,Te; asasinda bark mohlul sahasi 4,5 mol % , Ho,Te; asasinda iso - 2,5 mol % -dir.
HoSbTes; birlogsmoesinin elektrik kegiriciliyinin vo  termo-e.h.q.-nin temperatur asililigi
Oyronilmisdir.

Acar sozlor: faza, kvazibinar, evtektika, bark mohlul, birlosma.

CUHTE3 U UCCJIEJOBAHUA OPU3NKO-XUMHNYECKUX U
JIEKTPO®U3NYECKUE CBOMCTBA CILTABOB CUCTEMBI Sb,Te;-Ho,Te;

T.M.WIBACJBI, ®.M.CAJABII'OB, HIII.MAMEJTOBA
PE3IOME

DU3NKO-XUMHYECKHE U DJICKTPO(U3MUECKAE CBOHCTBA CIUIABOB CHCTEMBI Sb,Te;-
Ho,Te; uccnenoanu Mmeronamu: nuddepennuansao-repmuieckum (JITA), pertrenodaso-
BeIM (P®A), mukpocTpykTypHabiM (MCA), a Takke HU3MEPEHHSIMH IUIOTHOCTH M MHKPO-
tBeproctu. Ma3zoBas muarpamma cuctembl Sb,Tes-Ho,Te; Obiia m3ydena Hamu panee [1].
[Ipu cooTHOIIEHUH KOMIOHEHTOB 1:1 mony4deHbl HOBbIC coequHeHUs coctaBa HoSbTes.
Coenunenne HoSbTe; oOpa3yercst B pe3ynbraTe MepUTeKTUYECKO# peakiuu npu 755°C. B
cucreMe oOpasoBaBIlasics 3BTeKTHKA coaepxkut 20 mon. % Ho,Te; u umeer temmeparypy
470°C. B nacrosimieii paboTe HcciieoBaHbl JIEKTPO(PU3NIECKUE CBOIMCTBA U PEHTTEHOB-
ckue cBolicTtBa coequuenus HoSbTes.

Ilo pesympraTamMm peHTreHo(}a30BOr0 aHajdW3a YCTAHOBICHO, YTO COCIWHECHHE
HoSbTe; kpuctamummsyercss B TeTparoHAILHON CHHTOHHWH C TapamMeTpaMd PEIeTKH: a =
19,70; . = 12,63 A, mIOTHOCTB Puycr.=6,79 F/CMz, P penr.=0,82 r/em’. VcTaHoBI€HO, YTO
TBepIbIe pacTBOpPHI Ha ocHOBe Sb,Te; B cucTeMe mpu KOMHAaTHOM TeMIIEpaType TOCTUTAIOT
1o 4,5 mon. %, a B mepecuete Ha Ho,Tes - mo 2,5 moir. %. The temperature dependence of
the electrical conductivity and thermoelectric power of the HoSbTe; compound has been
studied.

KiaoueBble ciioBa: (1)333, QJICKTPOIPOBOAHOCTDH, 3BTCKTHUKA, TBep,HLIﬁ pacTBop, Co-
CANHCHUS.
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2-HIDROKSI-5-METILASETOFENON OSASINDA
PIRIMIDINLORIN SINTEZI
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2-Hidroksi-5-metilasetofenonun aromatik aldehidlarlo Klayzen-Smidt kondenslagsma
mahsullart olan ¢oxfunksional xalkonlarin quanidinls reaksiyasindan yeni pirimidin téora-
malari alinmisdir. Pirimidinlarin sintez reaksiyasi istigamatina aromatik aldehidds funksio-
nal qruplarin yerinin rolu éyronilmisdir. Miiayyan edilmigdir ki, hiperkonyuqasiya effekti
olan xalkonda asas reaksiya mahsulunun ¢iximi asagidir. Sintez edilmis birlagmalorin quru-
lusu NMR spektroskopiyast ila tasdiq edilmigdir. Mahlul sistemlarinin NMR tadgiqati za-
mani molekullarda tautomerliyin mévcud olmasi askar olunmusdur.

Acar sozlar: asetofenon, aldehid, pirimidin, kondenslogsmo, heterotsikl

Giris

Asetofenonlarin kimyas1 miiasir iizvi sintezdo intensiv inkisaf edon
sahalordon biridir. Miivafiq sintezdon olds edilon reagentlor kimyanin miix-
tolif saholorindo effektiv vo genis totbiq imkanlarina malikdir. Asetofenon-
lardan oldo edilon birlogmalor sis-, qan laxtalanmasi-, spazm-, beyin-damar-,
sokorli diabet vo s. xostoliklora garsi istifado olunur. Digor torofdon, belo
birlogsmaloar siirtkii yaglarina olavolor, antioksidantlar, korroziya inhibitorlari,
polimerlogmo {i¢iin monomerlor vo s. kimi miixtolif totbiq saholori do tapa
bilor [1, s. 1051-1056; 2, s. 761-768; 3, s. 29-31; 4, s. 703-706; 5, s. 40-46;
6,s.201-204, 7, s. 2154-2158].

Yuxarida gostorilonlori nozoro alaraq, torofimizdon 2-hidroksi-5-me-
tilasetofenonun benzaldehid vo 2-alliloksi-5-brom benzaldehidlo Klayzen-
Simidt kondenslogsmosindon alinan xalkonlarin heterotsikillosmo reaksiyasi
aparilaraq miivafiq yeni pirimidinler sintez edilmisdir.

Tacriibi hissa

Sintez olunan birlogsmalorin quruluslar1 BRUKER 300 NMR spektro-
metrinin (is¢i tezlik: 'H ii¢iin- 300 MHs, “C iciin- 75 MHs) komoyilo
Oyronilmisdir. Todqgiqatlarda DMSO-dg holledicisindon istifado edilmisdir
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(daxili standart- tetrameilsilan).

2-Hidroksi-5-metilasetofenonla dar¢in aldehidinin kondenslogsmasindon
oldo edilmis 0.5 mmol xalkon 10 ml etanolda hoall olunaraq iizorino 0.7
mmol quanidin karbonatin 0.1 ml 40% KOH va 0.05 ml H,O, garisig1 oalava
edildikden sonra su hamaminda 2 saat orzinds qarigsdirilmisdir. Reaksiya ba-
sa catdiqdan sonra holledici buxarlandirilmis vo qaliq buzlu suya tokiilmiis-
diir. Sudan ¢okmiis tiind qohvayi rongli bork madds siiziilmiis, distillo suyu
ilo yuyularaq qurudulmusdur. Cixim 47 %, T, 230°C.

(E)-2-(2-amino-6-stirilpirimidin-4-il)-4-methilfenolun (I) 'H NMR
spektri: (DMSO-dg, 9, m.h.), 4.35 s (1H, OH), 6.35 d (1H, =CH), 6.5-8.2 m
(9H, arom.; 2H, NHj; 1H, pirim. vo 1H, =CH).

BC NMR spektr: (I, aseton-ds, 8, m.h.), 21.5, 107.3, 115.9, 123.4,
127.6, 127.8, 128.1, 128.3, 128.5, 128.9, 130.1, 131.1, 131.3, 137.4, 152.4,
164.2, 165.1, 165.8.

2-[6-(2-(Alliloksi)-5-bromfenil)-2-aminopirimidin-4-il)]-4-metilfenol
(IT) anoloji iisulla alds edilmisdir. Cixim 55 %, T, 220°C.

"H NMR spektr: (II, DMSO-dg, 8, m.h.), 2.85s (3H, CH3), 4.72 d (2H,
0O-CH,), 5.25-5.48 m (1H, OH va 2H, =CH3) , 6.15-8.03 m (1H, =CH; 2H,
NH;; 6H, arom. vo 1H, pirim.)

BC NMR spektr: (II, DMSO-de, §, m.h.), 20,3 69.1, 104.9, 114.5,
116.3, 117, 118.2, 120.4, 120.7, 121.1, 130.4, 131.5, 132.6, 133.6, 152.2,
156.3, 162.8, 163.6, 165.2.

Naticalarin miizakirasi

Miiasir iizvi sintezin inkisaf edon saholorindon biri do xalkonlar (doy-
mamig aromatik ketonlar) osasinda tocriibi shomiyyoto malik heterotsiklik
birlogsmolorin alinmasidir. Qeyd edildiyi kimi, bu tip birlogmolor daha ¢ox
tibbi-farmaseptik shomiyyato malikdirlor. Xalkon ¢evrilmalari igarisindo pi-
rimidin osaslarinin alinmasi da aktual hesab olunur.

Bunlar1 nozere alaraq, torofimizden molekulunda ikiqat rabitonin yeri
mixtolif voziyyatlordo olan fozagotinliyino malik xalkonlarin, golovi mii-
hitds, hidrogen peroksid istirakinda quanidinls reaksiyasi hoyata kemiril-
migdir. Reaksiyanin sxemi asagida verilmisdir:

40% KOH, H,0,, EtOH

|
CH, Sj

OH O
g S
X Br
o N Nl
Hy Br

NH,

Reaksiya basa ¢atdigdan sonra sintez olunan maddslorin tomizlonmosi,
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qurudulduqdan sonra ¢iximi vo orimo temperaturlart tapilmisdir. Qeyd
etmok lazimdir ki, I maddo 47, II maddo 1so 55% ciximla oldo edilmisdir.
Birinci halda ¢iximin nisbaton agagi olmasini iki dons ikiqat rabitonin hiper-
konyugasiya effekti ilo izah etmok miimkiindiir. Belo ki bu effekt natico-
sindo reaksiya morkazi olan karbonil qrupunun aktivliyi qismeon do olsa
asag1 digmiisdiir.

Sintez edilmis birlogmolorin qurulusu NMR spektroskopiyasinin miiasir
imkanlar1 totbiq edilmoklo dyronilmisdir. Mohlul sistemlorinin NMR todqi-

qatt zaman1 molekullarda tautomerliyin mdévcud olmasi agkar olunmusdur.
OH

CC —
A O = S O
/‘;,J/\/\/‘ n N

_N

Natica

Klayzen-Smidt kondenslogsmo mohsullart olan ¢oxfunksional xalkonla-
rin quanidinlo reaksiyasindan yeni pirimidin téromolori alinmisdir. Funksio-
nal qruplarin yerinin reaksiyanin istiqgamoting tosiri aragdirtlmisdir. Miioy-
yon edilmisdir ki, hiperkonyuqasiya effekti olan xalkonda osas reaksiya
mohsulunun ¢iximi asagidir.
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CUHTE3 IMPUMHUUHOB
HA OCHOBE 2-T'NHAPOKCHU-5-METUJIAOETO®EHOHA

WU.T.MAMEJIOB, C.H.BABAEBA, P.A.I'VCEWHOBA,
1.3.TACUMOBA, E.B.MAME/IOBA

PE3IOME

HoBble Mpou3BOHBIC TUPUMUIMHA OBLIM MOJYYCHBI peakiued MonudyHKIHOHATb-
HBIX XaJIKOHOB, SBJISIOIIMXCS MpoAyKTaMu KoHaeHcauuu Kusitzena-IlImuara 2-ruapokcu-
S-meTunaneToeHOHa ¢ aPOMATHUCCKUMH allbJCTHIAMHU, U UX PEaKIMH C TYaHUIHHOM.
W3ydeHa posib pacroyioKeHUs: (PYHKIMOHAIBHBIX TPYII apOMATHUECKUX ANbICTHIOB B
MapIIpyT peakui CHHTE3a THPUMHUINHOB. Y CTAHOBICHO, YTO B XaJNKOHE ¢ d(dekrom ru-
MIEPKOHBIOTAIINH BBIXOJ] OCHOBHOTO TMPOAYKTa peakiuyd HeBelnK. CTPYKTypa CHHTE3HPO-
BAaHHBIX COEIUMHEHUI moaTBepxAcHa MeToaoM SMP-cnektpockonuu. Hannume taytome-
pHUH B MOJIEKyJ1ax ObLITO BEISIBICHO Tipr SIMP-Hccite[oBaHNH CHCTEM pacTBOPOB.

KiroueBble ciioBa. aneTo)eHOH, abIeTHI, TUPUMHUINH, KOHACHCAIIHS, TETEPOIHKI

SYNTHESIS OF PYRIMIDINES BASED
ON 2-HYDROXY-5-METHYLACETOPHENONE

L.G.IMAMEDOYV, S.N.BABAYEVA, R A.HUSEYNOVA,
Sh.Z.GASIMOVA, Y.V.MAMEDOVA

SUMMARY

New pyrimidine derivatives were obtained from the reaction of multifunctional
chalcones, which are Claisen-Schmidt condensation products of 2-hydroxy-5-methylaceto-
phenone with aromatic aldehydes, with guanidine. The role of the location of functional
groups in aromatic aldehydes in the direction of the synthesis reaction of pyrimidines was
studied. It was determined that the yield of the main reaction product is low in chalcone
with the hyperconjugation effect. The structure of the synthesized compounds was
confirmed by NMR spectroscopy. The presence of tautomerism in molecules was revealed
during the NMR study of solution systems.

Keywords: acetophenone, aldehyde, pyrimidine, condensation, heterocycle
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DORIN FOKUSLU SEYSMIKLIiYi iZAH EDON
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Moaqaladas darin fokuslu zalzalolori izah edon modellar tohlil edilib. Onlar sarti ola-
raq tig¢ qrupa ayriib. Kimyavi, yaglanma va faza kegidlori. Yerin darinlik qurulusu va dorin-
liklorda bag veran fiziki-kimyavi proseslaor haqda miiasir tasavviirlora asaslanaraq har qrup
modellarin tistiin va ¢atismayan cahatlorina baxilib. Miiasir seysmologiya va Yer fizikasinin
aktual masalalorindan biri dorin fokuslu seysmiklikls bagl olan problemdir. Bu masalonin
hallinin ¢atinliyi ondadir ki, tadqiqat obyekti na qadar dorinda olarsa, onun haqqindak: ob-
yektiv geofiziki informasiya bir o qadar qeyqi-miiayyan olar. Bu va ya digar konsepsiyanin
hayati ahamiyyatinin tayin edilmasinin an effektiv vasitasi kimi eksperimental tadqiqatlarin
qoyulmasina ehtiyac vardir.

Acar sozlar: Seysmologiya, dorin fokuslu zslzalolar, litostatik, tektonik, plits, hid-
rostatik tozyiq, termodinamik

Molumdur ki, geoloji miihitin biitovliiyliniin pozulmasi miihitin mi-
rokkob-gorginlik halinin doracasi ilo sortlonan litostatik (hidrostatik) vo tek-
tonik (geyri-hidrostatik) gorginliklorin miioyyon nisbotindo bas verir.

Hidrostatik tozyiq, yoni siixurlarin yatma dorinliyi no qodor yiiksok
olarsa, onlarin pozulmasi iigiin daha boylik qeyri-hidrostatik (bozon onlari
deviator adlandirirlar) gorginlik tolab olunur.

Miioyyon edilmisdir ki,Yer gabiginin iist hissosindo bir ne¢o km. do-
rinliya gqador geyri-hidrostatik gorginlik 100 Mpa-ya qadar ola biler.

U.Fayf [I]vo M.Zobakin [2] tehlilino goro bir ne¢o on meqapaskal orta
gaorginlikdo 10-20 km. dorinliklords geyri-hidrostatik gorginliklorin maksi-
mal giymoti 300 MPa-la catir. Qeyd olunan dorinliklordon asagida gorgin-
liklor diisilir. Astonosfera sahasindo maksimal geyri-hidrostatik gorginliklor
bir ne¢o on meqapaskaldan yiiksok olmur.

Belolikla, kicik derinliklords nisbaton zaif tektonik gorginliklor miihiti
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stirlisma deformasiyasina gotira bilmoz. Bununla belo hiposentri 700 km.-2
godor dorinliklords yerloson zslzalolor do malumdur.

Yuxarida qeyd olunanlar qarsiya qoyulan mosalonin aktualligini
mioyyan edir. Masolonin mahiyyati yliksok tozyiq vo temperatur soraitindo
eksperimental todqiqatda silixur niimunslorinin barklik-deformasiya xasss-
sino mikrostruktur ¢evrilmolorin tosirindon, gdstorilon parametrloro goro real
stixurlarda komiyyot molumatlarin alinmasindan vo sonradan onlarin dorin
fokuslu seysmikliyin vo dorin zoalzoalolorin fokal mexanizmlorinin todqiqi
probleming yonsltmokdon ibaratdir.

Doarin fokuslu zalzaloalari izah edon konkret model olmasa da, movcud
modellorin tosnifatina nozor salaq. Hal-hazirda onlar1 sorti olaraq li¢ tips
ayirmaq olar:

1. “Yaglama “effektini nozara alan modellor

2. “Kimyovi "moddellor

3. “Faza kegidlari "moddellari.

“Yaglama” modeli

D.Qrigs vo D.Beyker ilk dofa belo modeli 1968-ci ildo toklif ediblor.
Onlar qirilma miistovisinds maddonin qismoen arimasi ideyasini irali siirdii-
lor [3] . Energetik baximdan bels proses miimkiindiir. Lakin elastiki deforma-
siya enerjisinin istiliyo ¢evrilmasi {igiin elastiki enerjinin dissipasiyasi ilo
misayat olunan yerdoyismolorin movcudlugu vacibdir. Buradan belo natico
cixir ki, boylik darinliklorde quru qirilma {izrs siirlisms miimkiin deyildir.Bu
mexanizm qirilma miistovisindo plastik axin bas verdikdo tosir gostora bilar.

E.Oravana [4] asason dorin zalzals ocaginda yerdoyismonin asan bas
vermoasi dayanigsiz siirlismonin inkisafina oasaslanir.

Bu miilahizonin moagzi ondadir ki, bark cismin adi soraitdo qeyri-elas-
tiki deformasiyasi onun moéhkomlonmosino sobob olur. Bu da kristallik
strukturun miixtalif név pozulmalarin amalo golmasi vo onlarin qarsiliqlt
tosiri ilo baghdir. Yerin dorin qatlarinda iso belo pozulmalar bas vermir. Ona
goro ki, maddonin mdhkomlonmo effekti miisahido olmur. Deformasiya
enerjisinin dissipasiyasi ilo olagodar olan temperaturun qiymoti deformasi-
yanin tezlogsmasing gorait yaradir.

Energetik noqteyi-nozordon siirtmo effekti kimi anlasilan vo yuxarida
qeyd olunan moddellor haqigoto uygundur. Bundan basqa, onlar ardicil tosir
edo bilor. Ovvoalco geyri-sabit axarliq inkisaf edir, sonra iso horokot miisto-
visindo orimo bas verir. Bu halda ocaqda siiriismo deformasiyasi bas veros
bilar.

Miizakira olunan moddelar yiiksok hortorofli tazyiq vo nisboton asagi
geyri-hidrostatik gorginliklor soraitindo siirlismo horokotlorinin genezisini
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izah etmoys imkan verso do, geofiziki molumatlarla yaxsi uygunlasmur.
Bundan basqga, onlar zolzololorin miioyyon dorinliklordo konsentrasiyasini
izah etmir.

Tosvir olunan mexanizmin moévcudlugu subduksiya edon plitonin tist
sorhoddinin aid oldugu maksimal siirlismo deformasiyast vo temperaturu
olan sahalordo ehtimal olunur.

Kimyavi model

Darinlik seysmikliyinin kimyovi modeli ilk dofo mantiyada seysmik
ayrilma sorhodlorinin kimyovi tobiyyoti haqqinda toxminlora osaslanir.
Modelin mahiyyati ondan ibarotdir ki,ayirma sorhaddinds yuxarida vo
asagida sixliglar forqinin mdévcudlugu, mantiyanin asagi horizontlarina
batan litosferin niifuz etmosini ¢otinlosdiron sodds ¢evrilir. Ehtimal olunur
ki, sorhad (sad) sahasinds plits intensiv olaraq deformasiyaya moruz galir vo
dagilir. Bu,uygun derinliklords seysmikliyi sortlondirir [5].

Bu modelo gora 230 vo 670 km. dorinliklordoki sorhoadlor osas sod
rolunu oynayir.Yuxart sorhadi ancaq kohna, soyuq ve bunun naticasinda
agir ekloqit saxlayan plitolor kosir. Biitiin plitolor iiglin 670 km. dorinliys
uygun sorhad kegilmoz giiman olunur.

Bu modelin miisbat cahati ondan ibaratdir ki, o, 230 va 670 km. do-
rinliklorde seysmiklik maksimumlarinin mévcudlugunu izah edir va toqri-
bon plitonin diismosi lizro istiqgamoatlonmis,darin zolzalo ocaqlarinda sixilma

gorginliklorinin iistiinliiyii haqqinda natica ilo [6] uygunlasir.

Lakin bir ¢ox [7,8] islorindo bu modelin petroloji molumatlarla uy-
gunlasmadigi gostorilmisdir. Batan plitolor tiglin 670 km. dorinliklordo
sorhaddin geyri kegiriciliyi haqqindaki toxminlordo tosdiq olunmamisdir,
belo ki, [9] isindo litosfer plitalorinin 1000 km.-o qodor niifuz etmosi hag-
ginda moalumatlar vardir.

Faza kecidi modeli

Faza kecidlori modeli derin fokuslu zalzalslorin genezisini mineral
maddolords fiziki-kimyovi ¢evrilmolor prosesi ilo slagolondirir. Bu modelin
inkisafina tokan veran osas amillordon biri seysmikliyin maksimumlarinin
mantiyada, yoni mineralda bas vera bilon faza ¢evriliglorinin dorinliklori ilo
korrelyasiya olmasidir.

Bu model V.Kalinin [10] basda olmagla bir qurup alimlor torafindon
irali stirtiliib. Belo ki, dorin fokuslu seysmikliyin maksimumlar1 350-400 vo
500-650 km. dorinliyo tosadiif edir. Bu dorinlikdo enon plitonin daxilindo
bas vermaosi giiman edilon faza kecidlorinin sorhadlori yerlosir, onlardan mii-
vafiq olaraq olvin — f-faza vo f3- faza — sgpinel — postspinel kegid-
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lorini qeyd etmok olar.
ARingvuda [8]osason enon litosfer plitosinin galmhgn 5-6 km.olan

bazalt qatindan toskil olunub. Onun altinda (20-30 km.) harsburgit qati, 10
km.-o godar lertsolit gat1 vo 50 km.-o godar prolit gatindan ibaratdir. Alt ii¢
qat asasan olvin, piroksin va qranatlardan ibarotdir vo onlarin nisbi miqdar1
ilo forglonir.

Piroksenin qgranata kegidi boylik maraq kosb edir. Bu keg¢id 200-500
km. dorinlikdo miisahido oluna bilor.Piroksen —qranat polimorf ke¢idinin
sarhaddi terkibindo Al,O3 miqdar1 ¢oxaldigca 550 km. derinlys yaxinlasir.

350-410 km. dorinlikds olvin - fazaya cevrilo bilor. 480-550 km.
intervalinda — spinels kecir. Sonra iso 650 km.-o gqodor dorinlikds postspinel
fazasinina kegir.

Giiman edilir ki,faza ayrisinin sort meyilliyi naticasinds olvin [ - faza

vo f -faza— y-gpinel gevrilmasi xeyli boyiik dorinlik intervalini ohato
edir. Bir ¢ox miiolliflorin hesab etdiyi kimi ,bu g¢evrilmolor ii¢iin faza
oyrisinin meylliyi miisbat oldugundan, plitads tarazlasmis faza sorhadi val
formasindadir vo onun on c¢ox qalxmis hissosi plitonin soyuq daxili
saholorino uygundur.

Bozon digor miiolliflor torofinden [10] miisbot vo monfi faza oyrisinin
iki alternativ variantina baxilir.

A.Ringvuda goro [8] piroksenlor vo qranatlar qrupunda on miihiim

cevrilmalors 200km.-don 550 km.-o qodor genis intervalda qranatin,
togribon 600 km. dorinliklordo ilmenit vo perovskitin omolo golmosini aid
etmok lazimdir. Bu halda Al,O; _{in miqdarindan asili olaraq derinlik {izro
yuyulmus piroksen —qranat keg¢idi Al,Os-ilin yiiksok konsentrasiyasinda 200
km. darinliys, asagi konsentrasiyasinda 550 km. dorinliya yer doyisocokdir.

Cevrilmonin digor ardicilligi okean tipli yer gabigina xasdir. Belo
giiman edilirki, 100 km. darinliys qodar intervalda bazalt vo amfibolit kom-
plekslorinin ekloqolitlogsmasi bag verir.100 km.-don bir qodor asagida kvars-
koesita, 300 km.do iso stisovito gevrilir.

Boytik dorinliklordo okean tipli gqabigin maddosi perovskits,ilmenito
va bir sira diger fazalara ¢evrilmosi giiman edilir.

Yuxarida geyd olunanlara osason goriiniir ki, faza g¢evrilmolori ilo
seysmikliyin maksimumlar1 arasindaki korrelyasiya, hamg¢inin dorin zal-
zalolorin piposentrlorinin  plito daxilindo yerlosmosin faza ¢evrilmolori ilo
zalzalo arasinda sababli alagonin olmast il izah oluna biler.

Eyni zamanda, geyd etmok lazimdir ki,bark cismdo faza g¢evrilisi de-
dikds har hansi materialin temperatura vo tozyiqin doyisilmasi naticosindo
0z kimyovi torkibini vo kristallik strukturunu doyismoklo basqa minerala
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¢evrilmasi nazards tutulur.

Ogor bu ¢evrilmo yalniz mineralin strukturunun doyisilmasi ilo notico-
lonarsa ona polimorf kecid deyilir. Bork cisimdo bag veran g¢evrilislorin geo-
fiziki effekti oksor hallarda obyektin hocminin doyisilmosindo, gevrilis za-
man1 mohkomliyin azalmasindan, sonra iso yeni fazanin ilkin fazadan me-
xaniki xassolorinin forqindon, faza sorhoddinin siirotlo hotokotindon vo s.
ibaratdir.

Forz olunur ki, kimyovi torkib baximindan bircinsli vo 6ziindo iki
polimorf modifikasiyani ayiran faza sorhaddi olan bark makroskopik cisim
geyri-hidrostatik gorginlik sahasindo yerlosir. ©Ogor cismin temperaturu yiik-
sokdirso, faza cevrilisi kicik hocmdo vo todricon bas verdiyindon sorhodin
horokat stiroti vo gorginlik sahasinin doyismasi do todricon bas verocokdir.
Faza kecidi zamani cismin plastikliyinin artmasi naticasinds iimumi gorgin-
lik sovrulacaq. Buradan askar goriiniirki, gorginliyin belo yenidon paylan-
mast zolzololorin sobabi ola bilmoz.

Lakin baxdigimiz cismin temperaturu yiiksok olmadigda termodina-
mik goraitin doyisilmasi metastabil fazanin yaranmasina sabab olur ki, onun
da stabil fazaya kecidi sigrayisvari, yoni tez miiddotli proses soklindo bas
verir. Bu proses xarici termodinamik soraitin todricon doyismosi soraitindo o
zaman bas verir ki, yeni omolo golon fazanin konsentrasiyasi artdiqca faza
kecidinin stirating avtokatoliza tosir gostorsin.Yaoni bir ndv stimullagdirsin.

Notica etibari ilo faza sorhaddinin boyiik siiratlo horokoti bu prosesdo
bdyiik hacmin istirakina sabab olur vo bu 6z ndvbasinds seysmik hadisonin
sababi ola bilar.

Eksperimental soraitdo miioyyan olunub ki, faza sorhoddinin yerdo-
yismo siiroti hocmin tutarli doyismosi ilo sociyyolonon kegidlor {i¢iin 100
sm/s, oks halda isa sasin siirotino barabar ola bilor [11].

Dorin fokslu zolzoalo ocaqglarinin asas modellorinin tohlilini yekunlag-
diraraq agagidakilart gqeyd etmak olar.

1. “Yaglama” effektini nozoro alan modellor ocaqda horokotin yerdo-
yisma (slirligmo) xarakterli oldugunu izah edir, lakin seysmikliyin maksi-
mumlarinin faza ¢evrilmolori dorinliklorine tosadiif edilmoasini agiqlamur.

2.Kimyoavi modelin iistiin cohati 230 vo 670 km dorinliklords seysmik-
liyin maksimumlarinin mévcudlugunun izah edilmosindadir, lakin modelin
catigmayan cohati onun petroloji malumatlarla uygunlagsmadigidir.

3.Faza kec¢idi modellori zalzolo ocaglarini bu dorinliklorlo baglayir vo
episentrlorin enon plitonin daxilinds yerlogsmosini izah edir. Lakin horokotin
yerdoyigsmo xarakterli olmasini agiqlamur.
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1. Dorin zolzoalo ocaqlarinin asas modellorini tohlil edilib vo onlarin catis-
mayan cohatlori miioyyan olunub.

a) “Yaglama” effektini nozordo tutan modellor- ocaqda yerdoyismo horoko-
tini izah edir, lakin seysmikliyin maksimumlarinin faza g¢evrilmolori
dorinliklorine bagliligini agiglamar.

b) “Faza kegidlori” modellari - zalzalo ocaqlarin1 bu derinliklarle slagslon-
dirir vo enan plitado zalzalolorin hiposentrinin yerlogmosini izah edir, la-
kin na harokatin yerdoyigsmo xarakterli olmasini, no do zalzals ocaginda
gorginliyin bosalmasini agiqlamuir.

2. Darinfokuslu seysmikliyi subduksiya zonasi ilo slagelondiron, mantiya
maddoasinin mikrostruktur ¢evrilmoalori dorinliyino uygun golon zonalarda
ocagin konsentrasiyasini izah edon, ocaqda horakatlorin {ifiqi yerdoyigsma
xarakterinin fiziki mexanizmini agiqlayan model toklif olunub.

. Olvin — /3 - faza ke¢idina uygun golon darinliklords (250-300 km.) zalzo-

lolorin bas vermasi sobablori izah olunub.

4. Darin kvaziqirilma zonalarinin miioyyon olunmasinin subduksiya zona-
larinin formasinin doyismasinin (sinmasinin) fozada yerlogmosinin tod-
qiqi naticosindo miimkiinliiyii agkar edilmisdir.

(98]
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AHAJIN3 MOJIEJIE, OB bSICHSIIOIIMNX
TJTYBOKO®OKYCHBIE CEHCMAYECKHE SIBJEHMS

AJL.MAMEJOB, P.P.3AXAPOBA
PE3IOME

B crarhe mpoaHaNM3MPOBAaHBI MOJENH, OOBSCHSIIONIME TTyOOKO(pOKYCHBIE 3eM-
nerpscerrsi. OHU YCIIOBHO pa3JielieHbl Ha TPH IPYIIIBI: XUMUYECKUE, MacisHble U (a3oBblie
nepexopl. Mcxonss M3 COBpPEMEHHBIX IMPEJCTABIEHHH O CTPOEHMH 3eMJIM M (PHU3MKO-
XMMHUUYECKHX MpOIeccax, MPOUCXOMANIMX Ha TIyOWHE, PacCMOTPEHBI NpPEHMYIIECTBA H
HECOOTBETCTBHUS KaXKJOH TpynIbl Moeneil. OQHOW U3 aKTyalbHBIX TPOOJIeM CeliCMOJIOTHH
n (usnku 3emim sBISETCS NMpoOieMa, CBs3aHHAs C TIyOOKO(OKYCHBIMH CEHCMHKaAMHU.
CI0XXHOCTD PELIEHUs 3TOI MPOOIEMBI 3aKITI0YAETCS B TOM, YTO, Y€M TIIy0Ke UCCIIeqyeMbIH
00BEKT, TeM MeHee OOBEKTHBHOH SBILETCS Teodu3mueckas HHPopmanus o HeM. D dek-
THUBHBIM CPEICTBOM OIPEAEICHUS KU3HCHHOW BaKHOCTH TOW I MHOM KOHLETILIUH SIBJISI-
eTcs TIPOBE/ICHHE SKCIICPUMEHTAIBHBIX NCCIIEIOBAHUH.

Kawuenbie cioBa: CelicMoJOTHsI, TTyOOKO(POKYCHBIC 3€MIICTPSCEHHUS, JTUTOCTA-
THKa, TEKTOHUKA, TUTUTHI, THAPOCTATUYECKOE ABJICHUE, TCPMOTUHAMUKA.

ANALYSIS OF MODELS EXPLAINING DEEP-FOCUS SEISMICITY
A.LMAMMADOYV, R.R.ZAKHROVA
SUMMARY

The article analyzes models explaining deep-focus earthquakes. They are conditio-
nally divided into three groups: chemical, lubrication, and phase transition. Based on mo-
dern concepts about the structure of the Earth and the physical-chemical processes occur-
ring at depths, the superior and conflicting aspects of each group of models are examined.
One of the current issues in modern seismology and Earth physics is the problem related to
deep-focus seismicity. The difficulty in solving this problem lies in the fact that the deeper
the research object, the more uncertain and ambiguous the objective geophysical infor-
mation about it becomes. The most effective means of determining the vital significance of
one or another concept is the establishment of experimental studies.

Keywords: Secismology, deep-focus earthquakes, lithostatic, tectonic, plate, hydro-
static pressure, thermodynamics.
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B cmamve npoananusuposanvl hopmuposanue u pazeumue 20p00CK020 pacceie-
nus 8 Kapabaxckom skoHoMmuueckom patione, @ makdice OUHAMUKA YPOSHS YpOaHU3ayuu 8
aomunucmpamusHvix paiionax. Hzyuenue oemozpaghuueckux npoyeccos 8 20p00ax pecuoHa
noKasvleaem, 4mo 6 NoCieoHue 200bl HAOMOOAemcs eCmeCcmEeH b NPUPOCT HACCACHUS,
CHUDICEHUE OUHAMUKU POACOAEMOCTNU U OPAKOS, pOCM 0eMCKOU CMEPMHOCIU U PA360008.
Jlaemcs nodpobuwill ananuz npodiem 0emozpapuueckozo pazsumus 20po008 PecUOHA U UX
peuteHus.

KaroueBble cioBa: ropojckoe pacceneHue, ypOaHu3zauus, aeMorpapuyeckuit
MIPOILIECC, €CTECTBEHHBIN MPUPOCT, POKAAEMOCTh, CMEPTHOCTh, OPAYHOCTb.

BBenenue. PerynupoBanue reomeMorpauiecKkux yCIOBHM U pas-
BUTHE TOPOJICKOTO pacceseHus B ['apabaxckoM 3KOHOMUYECKOM paiiOHE sB-
JIAETCS 4acThl0 MPOBOJAMMOM B CTpaHE YCTOMYMBON COLUMAIBHO-3KOHOMU-
yeckoi nmonmuTuku. s Gonee 3heKTUBHON TeppUTOPHATLHON OpraHu3a-
LIUY TPOU3BOJICTBA U HACEJIEHUS B PETUOHE BO3HUKAET HEOOXOAUMOCTh U3Y-
YeHUs1 JieMorpauueckux ycinoBuil roponos. ['eomemorpaduyeckue ycimo-
BHS OTPa)KalOT €CTECTBEHHOE JBY)KCHHUE HACEIICHMS, €T0 CTPYKTYpPY U 3aKO-
HOMEPHOCTH pa3MelieHus. B HacTosiee Bpems 60bIasi 4acTh HACEICHHUS,
a TaKk)Ke IPOMBIIIICHHOCTH U COLIMAIbHO-DKOHOMHYECKOT 0 IoTeHnuana ['a-
pabaxcKoro 3KOHOMHMYECKOI'0 pallOHa cocpeoToueHa B ropojax. bompras
4acTh YKOHOMMUYECKOTO paioHa OblIa OKKYMHPOBAHA BOOPYKEHHBIMU CH-
namu Apmenuu B niepuoa ¢ 1993 o 2020 roa. ITo 3Toii npuynHe B 3KOHO-
MHYECKOM paliOHE BO3HMKAIOT ypOaHU3alMOHHBIE U JeMorpaduyeckue
npo6semMbl. XOTS 3TOT PETHOH 3aHMMAeT 9-0€ MECTO B CTpaHE IO YHAEb-
HOMY BeCy T'OPOJCKOIO HAaCEJIeHHUs, JOJs TOPOACKOrO HACEICHMs CTpaHbl B
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nocnennue 20 et HeBenuka. [[puurHON TaKOro yBeJlIMUYEHHUs CTano TO, YTO
4acTb TEppUTOpUU OblIa OKKynupoBaHa. [y peuieHus: mpobdiem, BOZHUKa-
IONMX B JeMOTpauuecKoM pPa3BUTHHM TOPOJCKUX IIOCEICHUH, KpaiiHe
He00XO0IMMO TPOBECTH HAy4YHbIE aHAIM3BI M MO UX pe3yJbTaTaMm MOJATrOTO-
BUTH IJIaH MEPONPUSITHI HA TOCYJTAPCTBEHHOM YPOBHE.

Anamm3 u odcyxnenune. CornacHo nyHkTy 32 cratbu 109 Konctu-
Tymun Asepbalimkanckoil PecmyOnuku, HOBOE JelleHHE SKOHOMHYECKUX
parioHoB A3zepOaiimkanckoir Pecrybmuku Obuto yTBepkaeHo ykaszom Ilpe-
3uneHTa AzepOaiikanckoit Pecyonuku Mnbxama Anuea ot 7 urons 2021
rojia, OJJHAUM U3 TaKMX DKOHOMHYECKHUX paroHOB sBisieTcs: [apabaxckuit
SKOHOMMYECKUN paiioH. J[aHHBIM 3KOHOMHUYECKHMI palioH 3aHUMaeT 4-oe
MECTO B pecnyOJnKe M0 YUCICHHOCTH HACEJICHHS U 2-€ M0 KOJIUYECTBY Io-
poackux nocenenuil. B pernone no nanusiMm 2023 rona HacuutbiBaercs 11
roposioB 1 37 MOCENKOB, HO, HECMOTPSI Ha 3TO, JI0JIsI TOPOJICKOTO HACEJICHUS
o ctpaHe coctanisier 4,4%, T.e. Hu3kas (tabn. 1) . ['opona B perrnone ObuH
OCHOBaHbI B HelaBHeM mpouuioM, bapnaa u llyma Obutn cpeiHeBEKOBBIMU
ropojamMu U (GOPMHUPOBAINCH BO BpEMEHA XaHCTB, OHH UMEIOT OOJIbIIOe
3HaueHune. byayun cromunelr ['apabaxckoro xaHCTBa B pa3HbIC MEPHOJIBI
yckopusl ux pasButue. Cpenu rpagoodOpasyronmx (GpakTopoB B CO3JaHHH
3TUX TOPOJOB BeNyIllee MECTO 3aHHMajl (aKTOp TOPTOBIM, arpONPOMBILI-
JIEHHOTO KOMILIEKca U Typu3Ma. HaceneHnue neHTpalibHbIX TOPOJIOB PEruoHa
Bapnpl, Teprepa u lymm B 2015 rogy cocrabisiio 92,9 Thic. 4enoBek, B
2023 rony — 82,4 TeIc. yenoBek. [loas ropoJICKOro HaceleHMsl peruoHa 3a
3THU TOJbl yMEHbIIWIACK € 5,7 10 4,4. Eciin B coBeTckuit nepuoa 1979-1989
rOJI0B IPUPOCT TOPOACKOTO HaceleHusl B peruoHe cocrasisul 17,4%, To B
nepuoa HezaBucuMocTd 1999-2009 rogoB mpupoCcT CHUZUIICS, YTO OOBSICHS-
ercst BoitHOM, a B 2009-2023 rogax on cocraBui 21,1%. B Hacrosiee Bpe-
Ms yAEIbHBIA BEC TOPOJICKOTO0 HACENEHUs PErMOHA YACTHYHO YBEJIWYUIICS
o cpaBHeHUIO ¢ 1999 romom (tadm. 1).

Taobmnuma 1
JMHAMHKa pocTa M yAeJIbHbIH BeC TOPOACKOro HACEJICHHUs PerHoHa
Hacenenue 3xoHOMUYE-
cKoro paioma Jlouis HaceneHust o CTpaHe
0,
(TBIC. YeNOBEK) (%)
Tone ITo oOmeit ITo ropoa- Yposenb ypoar-
T'oponckoe 3anuu, %
Oo0mee YHCIICHHOCTH CKOMY
HacelCHHe
HACCNICHHS | HACCJICHUIO
1989 613,2 155,5 8,6 4,0 25,4
1999 738,4 169,7 9,2 4,1 23,0
2009 832,3 207,3 9,3 4,3 25,0
2023 736,4 243,6 7,2 4,4 33,1

Hcmounux: [emoepaguueckue noxazamenu Azepbatioscana Baxy: 'CK 2023.
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OCHOBHBIM (haKTOPOM, CITIOCOOCTBYIOIIMM CHHUKEHHUIO YPOBHA ypOa-
HU3ALlUM B TOPOJAaX PETrMOHa, SBISETCS MAOUYHCICHHOCTh Cell XOKallbl U
[ymwm, KOoTOpbIe SBISIOTCS AJIMUHHUCTPATHBHBIMU paliOHAMH C HHU3KUM
nporeHToM HaceneHus. B cocraBe DP- 3 kpymHbIX ropoaa (Armxadenu c
HacenenueM 40,8 Teic.uen., bapna ¢ nacenenuem 41,1 Teic.uen., Argam c
HaceneHueM 36,9 treic.4en.,) (Tabmuma 2). CaMblii BRICOKUH ypOoBEHBb ypOa-
HU3aIlMHM B PETHOHE HAOIIOANCS B ropoje XaHKEH/IU, a CaMbli HU3KHUN — B
ArJgaMcKoM parioHe.

Tabnuma 2
H3meHeHMe YHCIEHHOCTH HaceJeHUs U
YPOBEHb YPOAHHM3ALMHU B TOPOAaX (ThIC. YeJIOBEK)

No Topoxa 1999 | 2009 | 2019 | 2023 | YPoBeH ypOammsauum
1o paionam, %
1. XaHKeHIU 54,5 55,1 55,8 4.4 100
2. Armxabequ 31,2 43,0 50,1 40,8 37,3
3. Argam 56,8 59,2 45,5 36,9 24,3
4, Bapna 34,0 27,5 40,0 41,1 26,3
5. Duzynu 31,6 31,4 31,9 24,6 39,2
6. XomKansl 8,2 7,7 9,6 8,5 73,9
7. XomKaBeH T 9,6 4.8 9,6 3,6 29,5
8. lyma 12,7 19,3 24,8 19,1 69,7
9. Teprep 31,2 28,3 30,2 20,4 26,6
10. Bcero 269,8 276,3 297,5 199,4 33,1

Hcmounux: [emoepaguueckue noxkazamenu Azepbationcana Baxy: 'CK 2023.

YpoBeHb ypOaHH3alMK B aIMHHUCTPATUBHBIX paiioHax ["apabaxckoro
SKOHOMHUYECKOI'O palioHa OTIMYAECTCS Pa3jIudveM , B ropojae XaHKEHIU -
100%, B Xomxanuackom u lymmnackom paitonax — 73,9 u 69,7% cootser-
cTBeHHO. Araamckuii U bapaunckuii u TepTepckuil pailoHbl OTIMYAIOTCS
cnabbIM ypoBHeM ypbOanuzanuu. B mepuon 1999-2023 rr. auHamuka ropoja-
CKOI'0 HAacCEJICHUs] PErMOHA MOCTOSHHO YBEJIMYMBAJIACH, MOKA3aTENIb YIElb-
HOT'0 Beca ropojackoro HacesneHus cHwkaics B 1990-2000 rr., HO yBenu4u-
Basicst B 2010-e rr. CHMKEHHE ATOTO IMpoIecca MPOU30ILIO 3a CYEeT Oojee
OBICTPOrO POCTa CEIHCKOTO HACEICHUSI B €CTECTBEHHOM IPUPOCTE, a MOTOK
MUTpAIMU U3 el B Topoja pernoHa Obu1 ciiadbiM. B konie 2000-x romoB B
PETHOHE MPOUCXOAMII IPOLECC POCTA TOPOACKOIO HACEIEHUS 3a CUET MpU-
COCIMHEHMSI OKPECTHBIX CEJI U IOCENKOB K rOpoAy INpHU €ro coszgaHuu. B
1999-2023 rogax Temmbl MPUPOCTa HACENEHHsS B rOpoJiaX peruoHa ObUIN
BBIIIIE MIOKA3ATENs CTPAHBL, a B IOCEKAX - HA YPOBHE MOKa3arels cTpaHbl. B
pe3yJIbTaTe 3TOr0 TOPOJCKOE HACEJIEHUE B ATOT NEPUO IMOCTOSIHHO POCIIO.
B 1999-2019 romax Temmbl MpUpOCTa HACEICHHUS B TOpOJiax OBUIH BBIIIE,
geM B 1989-1999 rozpl, BEICOKUI pOCT B MOCIETHUI Nepro]l ObLIT XapakTe-
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peH Ui ArpkaOeIMHCKOTO paiioHa, HU3KHE TEMIThl pOCcTa 3a()MKCHPOBAHBI
st XomkaBeHickoro 1 dusynunckoro paitoHos. B 2023 Bo Bcex paitoHax
SKOHOMHUYECKOI'0 pailOHa TeMIIbl IPUPOCTA TOPOJCKOr0 HACEICHUS CHHU3HU-
nuch, Kpome bapnuackoro paiiona. OCHOBHOW MPUYUHOW CHUKEHUS YPOBHS
ypOaHU3aluu SBISETCS MEHbIIEE KOMMYeCTBO TocenkoB B Teprepe u Xoa-
JKaJbl, B KOTOPBIX YAEJIbHBIA BEC TOPOJCKOTO HAaCEJIEHHs] HEBBICOK. B pe-
3yJbTaTe YCTOMYMBOM COLUAIBHO-3KOHOMUYECKOU MOJIUTUKHU, IIPOBOIUMOM
B peruoHe mocie Bropoi ['apabaxckoil BOWHBI, ObUIM CO3/IaHbI HOBBIE
NPEANPUITHS U CTUMYJIMPOBAH POCT 3aHITOCTH, MOATOMY YCKOPHUJIACh MU-
rpalys U3 CEJIbCKOM MECTHOCTH B ropoja M 3HAYUTEIBHO YJIYYIIUIUCh UX
nemorpaduueckue mokazatenud. COrIacHO aHamM3y, €Cld CTPYIIUPOBATh
ropo/ia PeruoHa Mo YUCICHHOCTH HACEIEHUS U SKOHOMUYECKOMY ITOTEHIU-
aimy, To Mbl yBUuM, uto lllyma sBisiercs HauMoHanbHO 3HAaYMMbIM, bapaa,
Arnam, Teptep, @uzynu, Xomkansl, XoKkaBeHa, Arpkadeau u XaHKeHIu
— (opMHpYIOTCST KakK aJIMUHHUCTPATUBHO-PAlOHHBIE LEHTPHl. B amMuHu-
CTPAaTHBHBIX pallOHAX, TIJI€ PAaCHOJIOKEHBI TI'OpOJA PAaHOHHBIX LEHTPOB,
yACNbHBIA BEC TOPOJICKOTO HACEIEHUS! BBICOK, TOT/Ia KaK B JPYrUX paoH-
HBIX L[EHTpax 3TOT MOKAa3aTeslb HU30K. AHAIU3 UEPAPXUUYECKON IPYNITHPOB-
KM TOPOJIOB PETMOHA 10 YUCIEHHOCTH HAaceJeHUs IOKa3bIBaeT, yTo B 1990-¢
roJibl Majble TOPOJa XOTS U MPEBOCXOAMIIN MO YACIEHHOCTH HACEIEHUs, HO
B IEpUOJ HE3aBUCUMOCTH HMX KOJMYECTBO YMEHBIIUIOCh, a KOJIWYECTBO
CpeIHUX - OBICTPO YBEIHUMBAJIOCH.

Tabauua 3
JIMHAMKKA eCTECTBEHHOT0 MPHUPOCTA FOPOJACKOro HaceJeHH sl
(1a 1000 ye.)
AnmMuHHCTpa- EcrecTBeHHbII PoXKIaEMOCTb CMepTHOCTD
THUBHOC HpI/I POCT
Jenere | 2019 | 2020 | 2021 | 2022 | 2019 | 2020 | 2021 | 2022 | 2019 | 2020 | 2021 | 2022
Crpana 70 | 35 | 16 | 46 | 126 | 112 | 98 | 108 | 56 | 7.7 | 82 | 62
OKOHOM. 106 | 65 | 43 | 62 | 162 | 141 | 11,9 | 11,9 | 56 | 7.6 | 7.6 | 52
paiion
Xanxemmn | 103 | 49 | 51 | 41 | 145 | 112 | 113 | 87 | 42 | 63 | 62 | 46
Armxabenn | 7,3 | 3,7 | 3.6 | 48 | 13,1 | 11,4 | 103 | 113 | 58 | 7,7 | 67 | 65
Arzam 11,7 73 | 44 | 80 | 189 | 172 | 148 | 158 | 72 | 99 | 104 | 7.8
Bapaa 66 | 2.8 | 1,1 | 58 | 133 | 126 | 11,6 | 140 | 6,7 | 98 | 10,5 | 82
Duzyn 72 | 44 | 34 | 47 | 114 | 109 | 99 | 97 | 42 | 65 | 65 | 5,0
Xomraner | 18,1 | 99 | 10,7 | 123 | 22,8 | 17,4 | 17,0 | 174 | 47 | 75 | 63 | 5,1
Xomxasenn | 18,5 | 17,6 | 87 | 61 | 247 | 218 | 12,7 | 85 | 62 | 42 | 40 | 24
Ilyma 131 | 61 | 27 | 65 | 188 | 16,1 | 124 | 13,6 | 57 | 100 | 97 | 7.1
Teprep 26 | 16 | 06 | 35 | 83 | 86 | 73 | 90 | 57 | 7.0 | 7.9 | 55

Hcemounux: Jlemoepaguueckue noxasamenu Azepbatioscana baxy: ['CK 2023.
AHanu3 MoKa3bIBaeT, 4YTo (PaKTOPOM, CHITPABIIMM BaXKHEHUIITYIO pOJIb

B IIPUPOCTE TOPOACKOr0 HACEIEHUs SKOHOMHYECKOro pailoHa B MEpUOJ
2019-2022 ronos, cTajl €CTECTBEHHBIN MPUPOCT, HA JOJIK0 KOTOPOrO IMpH-
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utochk 89,3% obmero npupocra. B 1999-2004 rogax pomns 3toro ¢akropa
BO3pocia, KOorjaa ceixaMm ObLI MPUCBOEH cTaTyc nmoceikoB. [1o aToit npuynne
€CTECTBEHHBII MPUPOCT MPEBBICHI O0Jiee MOJIOBHHBI OOILIEr0 MPUPOCTa, B
octansHBIe 2005-2010 roas! - okoao 90%, a B 2011-2022 romax ecTecTBEH-
HBIA IPUPOCT MPEBBICHI OOUIHMA MpUpocT. B 3T0 Bpems u3-3a MEIJIEHHOTO
pa3BUTHA Tpaioo0pa3yomux (akToOpoB B TOPOAaX YUCIEHHOCTh HACEICHUS
pociia He3HBYUTENIBHO, @ KOJIMYECTBO JIOJEH, MUTPUPOBABIINX U3 3TUX TO-
POJIOB, YBEIMUMBAJIOCh. AHAIN3 JeMOrpaguuecKux MpOIeccOB B SKOHOMHU-
4ECKOM paliOHE NOKa3bIBAaET, YTO, MOCKOJIBbKY JI0JII TOPOJICKOIO HACEIECHHUS
HEBEJMKA 110 CPAaBHEHUIO C PECIYOJIMKAHCKUM YPOBHEM, JieMorpadpuieckoe
pa3BUTHE HMENIO CBOM creuupuyeckue ocodbeHHocTH. TakuMm oOpazom,
IIPOLIECC BBICOKOTO €CTECTBEHHOI'O MPUPOCTA HACENIEHUS B CEIbCKON MECT-
HOCTH YBEJIMYUBAJICS OBICTPBIMU TEMIIaMH, YeM B ropojax. B mepuon Hesa-
BHCHMOCTH POJIb €CTECTBEHHOI'O ITPUPOCTA B PA3BUTHUH FOPOJCKOTO Hacese-
HUs ObUTa oueHb Benmka. OJHAKO Oclia0JieHHe MpoIecca eCTECTBEHHOTO
MPUPOCTA HACETICHUS B MOCJIEIHUE TOJbl ObUIO CBS3aHO C COCTOSIHUEM CO-
HAATbHO-3KOHOMHYECKOTO Pa3BUTUS TOPOACKUX TEPPUTOPUNA U JeMorpa-
¢uueckumu mporeccamMmu B 1990-e roasl. Mi3MeHeHue yCIOBUM JKM3HU M
CTHJISL COIIMANIBHBIX TPYII B OOIIECTBE, HAIIMOHAIBHO-KYJIBTYPHBIX LIEHHO-
CTei, 0COOEHHO OTHOIIEHHUS MOJIOJBIX CE€MEl K CBOMM JETAM, a IJIaBHOE,
BOIlHA BIMSET HA XOJI €CTECTBEHHOI'O Ipolecca npupocra. Bemuka posb
€CTECTBEHHOTI'0 JIBI)KEHUS HacelleHus: B (OpMUPOBAaHUU TeoaeMorpaduyec-
KHMX YCIIOBUHM B TOPOJCKHUX ITOCEJICHUSAX pernoHa. ECTECTBEHHBIN PUPOCT U
poxaaeMocTh ropojackoro Hacenenus B 2005-2022 romax onepexain pec-
myOIMKaHCKUN MOoKa3arens, a B 2019-2022 rogax - ObUTH OJIM3KU K peciryo-
JIMKAaHCKOMY IOKa3aTento. B mocnenHue roasl cample BBICOKHME MMOKA3aTeIn
€CTECTBEHHOTO TpHpOCTa 3apHUKCHPOBaHbI B ATrJamMcKoM, ArmkaOeauH-
ckoM, bapaunckoMm, Teprepckom n PU3YIMHCKOM paiioHaX. XaHKEHAH OT-
JMYaJICs HU3KUM IOKa3areneM. B HacTosiiee BpeMs MPOTHO3UPYETCS POCT
HacesieHus: ropojga Arnam 10 100 TeiC. 4eloBeK, MOTOMY YTO pailoH OTJIH-
4aeTcs MOCTOSSHHBIM POCTOM HaceJIeHUs.

XOTsl P3KOHOMHYECKHUM pailoH B MOCIIEIHEE BPEMSI KUMEJT BBICOKHE MO-
Ka3aTeIH eCTECTBEHHOIO MIPUPOCTA U POXKAAEMOCTH B pecnyOsinKe, B HACTO-
A1ee BpeMsi OH OTJIMYaeTcsl OJM30CThIO0 K PECHyOIMKAaHCKUM MOKa3aTelsiM
110 €CTECTBEHHOMY IPUPOCTY U CMEPTHOCTHU. PalioHamMM ¢ caMbIM BBICOKUM
YPOBHEM CMEPTHOCTH OKazanuch Arnam u bapaa (Tabmuna 3).

HeratuBHoli cuTyanuelr B neMorpauueckux IMpOLEeccax SBISIETCS
YBEIMYEHUE YACIBHOIO Beca JIeTEH, POKICHHBIX OT HE3aperucCTPUpPOBAH-
HBIX OpakoB, B 00IIIEM YHUCIIE JIeTel, POXKIACHHBIX B CTpaHe, oco0eHHo B ['a-
pabaxcKoM 3KOHOMHYECKOM paioHe. B sxoHommueckom paiioHe B 1990-e
TOJbl YACTBHBIA BEC JETEH, POKICHHBIX OT HE3aperMCTPUPOBAHHBIX Opa-
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KOB, ObLII OYEHb HU3KUM. 3a MOCJICTHUE TOJIbI STOT MOKAa3aTeIb B SKOHOMH-
YECKOM paiioHe 3HauuTenbHO yBenuuwicsa. C Hayana XXI Beka mMurpanus
0O0JBIIOTO KONMMYECTBAa paboueil cuibl, 0COOEHHO MOJIOEkKH, B Poccuio u
Typumro Ha 3apabOTKH OKa3zajla HETaTUBHOE BIMSHHE Ha O(UIMATbHBIC
opaku. B 2005-2022 rogax 3TOT A0J€BOH MOKa3zaTelb M JOJS YAEIHHOTO
Beca JieTel, POXKIEHHBIX OT HE3apeTUCTPUPOBAHHBIX OpPaKOB, MO CTpaHE
OBICTPO YBEIMYMBAIHCH. BakHO MOATOTOBUTH MPOrpaMMy MO MPEAOTBpa-
IIIEHUIO 3TOW HETaTUBHOMW TEHJIEHIIMU B oOmecTBe. IHTepecHo, 4To pesuru-
O3HBIE Opaku, 3akioyaeMble 0e3 OQHIMaIbHBIX OpakoB, 3amlpelieHbl B
AzepOarimxane ¢ 2002 ronma, HO, XOTS BCE 3TO 3aKJIIOYAIOTCS HE3aKOHHO, B
pe3ynbTate, B 00IIEeCTBE PACIIPOCTPAHISTCS aMOPATBHBIN 00pa3 KU3HU.

Tabnuna 4
JAnHamuka pocra aerei, po:KIeHHbIX OT He3aPeruCTPUPOBAHHBIX
OpakoB B 00111eM KOJIM4Y€CTBO /IeTeil, PO:KIeHHBIX B rOpoaaXx,
B MPOLIEHTAX

AIMUHHCTpaTHBHBIE

ai T'onwl 1990 2000 2010 2022
XaHkeHn - - 11,6 18,4
Armxadenu 0,7 9,6 4.6 18,2
Arpam 0,5 3,0 12,1 12,7

Bapna 1,6 35 7.8 14,3

Duzynu 2,7 4,1 6,8 8,1
XomKansl - 2.3 8,1 17,0
XomxaBeH] - 16,7 7,3 17,9
ymma - 1,1 10,3 12,9
Teptep 3,1 32 9,2 16,7

HUcmounux: [emoepaguueckue noxazamenu Azepoatioscana baxy: 'CK 2023.

OnHoil W3 KpymHEHImHX aeMorpaguiecKkux MpoOjeM TOpOACKOTO
HACEJICHUS CTPaHBI SIBJISCTCS JETCKask CMEPTHOCTh. JTa mpobiiemMa 000CTpH-
Jach B CBA3M C OYpHBIM MPUPOCTOM B ['apabaxckoM 3KOHOMUYECKOM paii-
OHE B MOCJIEIHUE TOJbI U BBIIUIA 332 PAMKU PECHyOIMKAHCKOTO YpPOBHS.
AHaM3 JUHAMHUKH JIETCKOM CMEPTHOCTH TMOKa3biBaeT, 4yTo B 1990 r. ypo-
BEHb CMEPTHOCTH TOPOJICKOTO HACENIEHUs PAaliOHOB OBbLT HU3KHUM, HO TIpe-
BBIILIAJI CPEIHUN YPOBEHb CTPAHBI, KOTOPBIM B MOCIHEAYIOIIUNA TEPUOL
obicTpo Bo3pactai. 3a 2010-2022 roap! aOCONIOTHOE YUCIIO CMEPTEHl B BO3-
pacte 10 1 roga U OTHOCUTENBHBIA KOADPHUITUEHT YBETUUMINCEH Oosiee yemM
B 2 pa3za B ['apabaxckoM SKOHOMHYECKOM PaiiOHE M B TOPOJICKUX TTOCETICHH-
SIX CTpaHbl. DTOT HEraTUBHBIM MPOIECC MPOU3OIIET BO BCeX paloHax. B
2022 rogy caMble BBICOKHE IMOKa3aTeIH OTHOCHUTENIBLHOro Ko3(dduumenra
CMEPTHOCTH B Bo3pacTe 10 | roja ObUIH XapakTepHBI A1 XaHKEHIH, XO/-
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xkaseHja U llymu u camble HU3KME MOKa3aTelu XapakTepHbl Ui bapusl,
Armkabenu u Armama (Tabnwmia 5).

Tabauua 5

JInHamuka nerckoii cMepTHOCTH 1O paiionam (2022 ron)

Uucno nereit, ymepiux B Bo3pacte 110 1 roza,
AHMHHHCUTpaTHBHHe Ha 1000 KUBOPOXKICHHBIX
PaoHbt Bcero B roponmax B cenax Manpuuku | JleBouku
XaHkeHau 26,3 26,3 - 50,0 -
Armxabenu 6,1 1,8 8,1 2,1 10,7
Arnpam 5,8 7,3 5,3 7,9 3,2
bapna 2,7 3,5 2,5 2,5 3,0
Duzynu 10,1 10,1 10,1 10,5 9,7
X0 KaJIBI - - - - -
XomKaBeH T 18,6 35,7 16,0 31,3 -
lyma 15,6 14,8 17,5 25,0 5,4
Teptep 8,6 - 10,8 9,8 7,1

HUcmounux: [emoepaguueckue noxazamenu Azepbatioscana Baxy: 'CK 2023.

BbIcOkHii ypOBEHb NETCKOM CMEPTHOCTH IIPU €CTECTBEHHOM IIpHU-
pocTe HacelleHUsl B ropojiax 00YyCIOBIIEH HU3KUM KaueCTBOM NMHUTAHUS, He-
3I0POBBIM 00pa30M KU3HU JKEHIIWH, OTCYTCTBUEM MEIUIIMHCKOI'O CTPaxo-
BaHUA U JPYrUMH (pakTopaMu. YPOBEHb NETCKOM CMEPTHOCTH HA ThHICAUY
4eJIoBeK B 9 paiioHaxX pernoHa MpeBBICHII OOIIEPECTyOIUKAHCKUI YPOBEHb.
Bo Bcex paiioHax mepbl, IPUHATBIE B COOTBETCTBUHU € FOCIPOrpaMMaMH, B
MOCJIeTHUE TOJIbl OXBATWIIN U cepy 3ApaBOOXPAHEHUs, OTKPHITO MHOTO HO-
BBIX POJMJIBHBIX JOMOB, HO, IOXOXE, HU3KUHA YPOBEHb KaJIpPOB HETaTUBHO
BJIMSIET Ha pelieHue 3Toil mpobnemsl. [losToMy Xopomme Bpauu HUAYT B
YaCTHbIE KIIMHUKH, YTOOBI MOJIy4aTh OOJIbIIE 3apIIAThI.

OnHuM H3 BaXKHEHIIUX (PaKTOPOB, BIMSAIONIMX HAa €CTECTBEHHBIN
MPUPOCT HACENICHUS, SABISIOTCA Opaku W pa3BOAbl. AHAIN3 AMHAMUKH STHX
MPOIIECCOB IMOKa3bIBaeT, yTo B 2005 r. ypoBenb OpakoB Ha 1000 yenoBek B
SKOHOMHYECKOM paiioHE OBLI BHINIC OOIIEPECTyOJUKAHCKOTO, a YPOBEHB
pa3BoaoB Obi1 HIke. B 2010-2011 romax mokaszaTenb OpadyHOCTH MO paiio-
HaM JIOCTHT BBICOKOTO YpoBHs, a B 2015-2022 romax oH ocTayics CTaOUIIb-
HeIM. B 2022 roay BbICOKMI TOKa3aTenb OpakoB ObUT XapakTepeH Ul Ar-
nama, bapael u Armxabenu, a HU3KUM — U1 paiiona XomkaBeH 1. Beicokuit
noka3zaTesb pa3BOJOB HaOmonancs B XOMKATUHCKOM, ATJaMCKOM paio-
Hax, a HU3KUH — B ropojae XaHKeHIU, Armkadbenuackom, Ou3yanHCKOM U
TeprepckoM panioHax.

OTOT Mpouecc crajg OJHOM M3 OCHOBHBIX MPHUYMH CHUXKEHUS €CTe-
CTBEHHOT'O IIPUPOCTA HACEIEHMS B PErMOHAX C BHICOKUM YPOBHEM Pa3BOM-
MocTu. B nensix nmpenoTspaiieHus: Opakopa3BoHOTO Mpoliecca He0OX0UMO
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YCHIIUTh TOCYAAPCTBEHHYIO 3a00TYy O MOJIOJIBIX CEMbSX, pa3padoTarh U pea-
JIN30BaTh HEMPEPBHIBHBIC MPOTPAMMBI M0 YAYUIIEHUIO MX YCIOBUN >KU3HU,
WCIOJIb30BAHUIO JTOCTIKEHUH MEIUIMHCKON HAyKH TMPOTHUB OECTUIOAMS.
[IpenocraBiieHne ceMbsIM JIETCKUX TTOCOOMI BCeM JIeTSAM 0 18 JIeT T0JKHO
OBITh pEaIM30BaHO B HaIllel CTpaHe, Kak M BO BCEX IMBHIM30BAHHBIX CTpa-
Hax. OTU Mephl CO3aayT YCIOBUS IS CO37aHUs U (DOPMUPOBAHUS 3]10PO-
BBIX CEMEH.

Tabnuma 6
JAnHamuka OpavyHOCTH M Pa3BOAUMOCTH IrOPOJACKOr0 HaceJeHUs
(1a 1000 yesn0BeK)

AIMWHHCTPATHBHBIC bpaunoctb PaszBogumocTts
paoHbI 2005 | 2010 | 2015 | 2022 | 2005 | 2010 | 2015 | 2022
XaHkeHnau 0,6 0,6 2,2 4.1 0,1 0,1 0,7 1,8
Armkabenu 7,2 9,2 7,3 59 0,7 1,0 1,1 1,4
Armam 6,7 8,5 7,1 8,0 1,3 2,1 2,1 2,6
Bapna 11,0 8,6 8,2 7,4 2,1 1,8 1,9 2,3
Duzynu 5.4 10,3 8,0 4,7 1,2 1,9 1,9 1,8
XomKabl 5,0 9,4 7,1 7,3 0,7 2,2 33 2,7
XomKaBeH 1,1 0,9 1,6 33 0,1 0,2 2,4 2,1
yma 7,4 5,9 7,2 6,7 1,0 1,8 1,2 2,0
Teprep 49 4,0 4,7 5,6 1,3 0,8 1,8 1,4
Bcero 5,5 6,4 5,9 5,9 0,9 1,3 1,6 2

Hcemounux: Jlemoepagpuueckue noxasamenu Azepbatioscana baxy: I'CK 2023.

BbiBOABI M NIpeNJI0KEHHA

BbIBOJIBI M TIpeIOKE NS, CICIaHHbIE IPH U3YYCHNUU TeHCHIIUH, Ha0-
JIOAAEMBIX B Ipolieccax TOPOJCKOrO PpacceleHHss U AeMOorpaduueckoro
pa3BUTHs TOpoAoB ['apabaxckoro 3KOHOMHYECKOTO pailoHa, MOXKHO 0000-
IIUTH CIEAYIOMUM 00pa3oMm:

- EcTecTBeHHBIN MPUPOCT cTall TeM (PaKTOPOM, KOTOPBIH ChITpall Bax-
HEWIIIYI0 POJib B MPUPOCTE TOPOACKOro HaceseHus B nepuona 1999-2022 ro-
JI0B B 9KOHOMUYECKOM paiioHe. [ TopooB B 3TOT NepuoJ ObUIO Xapak-
TEPHO OTPULATEIIBHOE CAIbJ0 MUTPALIUH.

- Haunnas ¢ nepBoii nepenucu HaceneHust AsepOaiikana camMmblii BbI-
COKHWU TIpUPOCT HaceneHus: cpeau ropoaos Obut B Illyme, bapae u Armxa-
6emu. B 1999-2022 rogax cpeaHerooBoil MpUpPOCT FOPOJCKOrO HACEICHUs
pErnoHa 3aMeIJInIICs.

- UccnenoBanue nemorpauieckux MpoueccoB B TOPOAaX pEeruoHa B
MOCJIEITHUE TOJIbl MOKA3bIBAET, UTO HAOIIOAAETCsl CHUKEHUE €CTECTBEHHOTO
MPUPOCTa HACETICHUS U TUHAMUKHM OpauHOCTH, MIIaJICHUECKOW CMEPTHOCTH,
YBEJIMYEHUE YNEIbHOTO BECa JETEH, POXKACHHBIX OT HE3apErHCTPUPOBAH-
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HBIX OpakoB U pa3BojoB. OTHOIIEHUE JETCKOW CMEPTHOCTH K TOPOACKOMY
HAaCEeJICHUIO PETHOHOB (HA THICAYY YEJIOBEK) OBLIO BBIIIE, YEM y CEIIBCKOTO
HaceJeHUs U oO0IIepecnyOIMKaHCKOTO YpoBHS. B cTpane o4yeHb HU3KMMHU
TEMIIaMU €CTECTBEHHOT'O0 MPUPOCTa BBLACTAIOTCA XaHKEHAU, XOIKaBEH/I-
ckuii 1 [llymuHckui paiioHBbIL.

- B nenax perynupoBanus npoOiem AeMorpaduyeckoro pa3BuTvs B
ropofax 3KOHOMUYECKOTO pailoHa HEOOXOIMMO pearu30BaTh MOCTOSIHHBIC
Mepbl B chepe 3aHATOCTH, COLMATIbHOM 3alUThl, MEAUIIMHBI U IPYTUX cde-
pax.

- B cBs3u ¢ Tem, uyto ["apabaxckuii SJKOHOMHYECKUN paloH pacIiono-
’KEH T10 coceICTBY ¢ Tepputopusimu Mcnamckoii PecriyOnuku Wpan u sBis-
€TCsl OJHUM M3 BaXXHBIX CTPATErMYECKH 3HAYUMBIX PETMOHOB CTPaHBbI, rpa-
JOCTPOUTEIHCTBO U PAa3BUTHE TOPOAOB JOJKHBI UMETh OOJIBIIOE 3HAUCHHE,
MOCKOJIbKY TJIaBHOE NMPUOPUTETHOE HAMpaBIeHUE rOCYAapCTBa.

- AHanM3 MepCrleKTUBHBIX AeMOrpa(uyecKrx MpoIeccoB MOKa3bIBAET,
yTo B Ommkaiimme 10 jIeT eCTeCTBEHHBIM MPUPOCT TOPOJACKOTO HACEIICHHS
peruoHa W CHIDKeHHe Ko3(duuumeHTa pokaaeMoCTH, OCOOCHHO CpeIHEro-
JIOBOTO MPHUPOCTA, BEPOSITHO, OKAXKYTCsl Ha OoJiee HU3KOM YPOBHE, YTO CO-
31aCT YCJOBHA JUI 3aMEJICHHs JeMOrpauuecKoro pa3BUTHS TOPOJOB U
YIIyOuT CTpAaTerMueck BakKHbIE Ui CTpaHbl mpobiembl. B a3Tom Hampas-
JIEHUU Mbl PEKOMEH/YEM CIIEIYIOIINE IPEI0OKEHUS.

- bbu1o GBI XOPOLIO OTKPBHITH HOBBIE MHIYCTPHAIIbHBIE TAPKU B OUEHBb
BakHOoM ropone Illymie, paclimputh ropojiCcKUe TEPPUTOPUM B COOTBET-
CTBUHU C HOBOU TOPOJICKON HH(PPACTPYKTYpOiA.

- BaxHO co3maTh MPOMBIIIIEHHBIE PAHOHBI B IEHTPAIBHBIX TOPOAAX
obnactu bapne u Teprepe, a Taxke B ®u3ynu, a Takke B JaJIbHEHIIIEM pas-
BUBATh 3TH PallOHBI HA CYIIECTBYIOIIUX TEPPUTOPHUSIX U CBA3BIBATH OIU3IIC-
JKaIIue cesla 1 OOHOBIIATH UX COTJIACHO TOPOCKON MH(MPACTPYKTYpE.

- B skoHOMHYeckoMm paiioHe 1enecoodpa3Ho MpUaaTh CTaTyc ropoja
KPYIIHBIM CeJlaM U MOCEeIKaM.
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QARABAG iQTiSADIi RAYONUNDA URBANiZASiYA PROSESLORI VO
DEMOQRAFIK iINKiSAF PROBLEMLORI

S.Q.NAGIYEYV, G. A.iIBRAHIMLI
XULASO

Tadqiqat isindo Qarabag iqtisadi rayonunda sohar moskunlagmasinin formalas-
mast vo inkisafi inzibati rayonlar iizro urbanizasiya saviyyesinin dinamikasi tohlil edilmis-
dir. Regionun sohar montoagolorinds demogqrafik proseslorin todqiqi gosterir ki, son illor
ohali arasinda tobii artim, dogum vo nikahlarin dinamikasinda azalma, 6liim, korpa 6limii
vo bogsanma proseslorindo artim miisahido edilmisdir. Regionda goharlorin demoqrafik inki-
saf problemlari va onlarin halli istiqamati {izra toklif va tdvsiyalar verilimisdir.

Acar sozlor: sohor moskunlagmasi, urbanizasiya, demoqrafik proses, tobii artim,
dogum, 6liim, nikah

THE PROCESSES OF URBANIZATION IN THE KARABAKH ECONOMIC
REGION AND THE PROBLEMS OF DEMOGRAPHIC DEVELOPMENT

S.Q.NAGIYEYV, G.A.IBRAHIMLI
SUMMARY

The research paper analyzes the formation and development of an urban settlement
in the Karabakh Economic Region, the dynamics of the level of urbanization by admi-
nistrative districts. The study of demographic processes in urban settlements of the region
shows that in recent years there has been a decrease in the dynamics of natural growth,
natality and marriages, an increase in mortality, infant mortality, and divorce processes
among the population. Suggestions and recommendations on the problems of demographic
development of cities in the region and their solution are given.

Keywords: urban settlement, urbanization, demographic process, natural growth,
natality, mortality, marriage
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CAYLARIN SU EHTIYATLARININ QiYMOTLONDIRILMOSINO
HOSR OLUNMUS TODQIQATLARIN ANALITIK iCMALI
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Moaqaladas yerli va xarici miidlliflovin Yer kiirasi ¢caylarinin su ehtiyatlarinin hesab-
lanmasina hasr olunmugs 55 elmi asorin analitik icmali verilmisdir. Caylarin su ehtiyatlar
onlarn illik axumina goéra tayin edildiyini va hidroloji miisahids malumatlar: oldugda bu
masalanin asanliqla hall olundugunu nazara alaraq, asas digqat miisahida malumatlart ol-
mayan ¢aylarin illik aximmn tayini metodlarina yetirilmisdir. Icmalda baxilan masaloys
dair fundamental tadgiqatlarin naticalori oz aksini tapmis, eyni zamanda su ehtiyatlarinin
tadqiginin miiasir vaziyyatini qiymatlondirmak moagsadilo 2000-ci ildon sonra isiq iizii
gormiig bir ¢cox elmi asar tahlil olunmusdur. Su ehtiyatlarimin qgiymatlondirilmasinda istifado
olunan hesablama metodlarimin imkanlari arasdirilmisdr.

Acar sozlar: cay, su chtiyatlar, illik axim, empirik slagslor, su balansi, reqressiya
tonliyi, riyazi modellor

Giris

Caylarin su ehtiyatlarinin asas xarakteristikasi illik aximin orta ¢oxillik
komiyyatidir. Bu gostorici stasionar hidroloji miisahido montogolorinin mo-
lumatlarina géro hesablanir vo onun hesablanmasinin doqiqliyi miisahido
dovriiniin uzunlugu vo illik aximin doyiskonliyindon asilidir (Bockpecen-
ckuii, 1962). Lakin biitiin ¢aylarin {izerinde hidroloji miisahidolor aparilmur.
Masalon, Azaorbaycanda uzunlugu 5 km-don ¢ox olan 8359 cay var (Pyc-
tamoB, Kamkaif, 1989), amma Milli Hidrometeorologiya Xidmatinin 1 yan-
var 2024-cii il tarixino olan molumatina goro 39 ononovi vo 36 avtomatik
hidroloji stansiya (comi 75) faaliyyat gostorir. Buna gora do ¢aylarin boyiik
oksoriyyatinin hom illik aximini, eyni zamanda su ehtiyatlarini toyin etmok
tiglin miixtalif hesablama metodlarindan istifads olunur.

Moagqalonin moagsadi Azarbaycanda vo xarici 6lkalordos ¢aylarin su ehti-
yatlarmin va illik aximinin orta ¢oxillik kemiyyatinin tadqigine, hamg¢inin
onlarin hesablanma metodlarina hasr olunmus elmi osorlorin icmalinin ha-
zirlanmasidir.
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Materiallar

Mogalonin hazirlanmasinda yerli vo xarici miiolliflorin Yer kiirosi
caylarinin su ehtiyatlarinin hesablanmasina hosr olunmus 53 fundamental
monoqrafiya vo elmi moqalolordon istifado olunmusdur. Onlardan 6-s1 Azor-
baycan, 29-u rus va 20-si iso ingilis dilindadir. 9sas diqqet miisahide malu-
matlar1 olmayan c¢aylarin illik aximinin toyini metodlarina verilmisdir. Su
ehtiyatlarinin tadqiqinin miiasir voziyyatini qiymatlondirmok mogsadilo
2000-ci ildon sonra isiq lizii gormiis osorloro (36 todqiqat) xiisusi diggot
yetirilmisdir.

Tahlil vo miizakirs

Su ehtiyatlarinin giymotlondirilmo metodlar1 ti¢ qrupa boliiniir: hid-
roloji metodlar su balanst metodu va “yagmti-axim” modellori (Rankova,
2019). Kegmis SSRI-do genis istifado olunan illik axim xoritolori bu tos-
nifatda hidroloji metodlar qrupuna aid edilir. Lakin illik axim xoritolori miis-
toqil hesablama metodu hesab edilmolidir (Bockpecenckmii, 1962; Coko-
noBckuii, 1968; Bnagumupos, 1990).

Hidroloji metodlar. Hidroloji metodlarin osasini bircins hidroloji ra-
yon lg¢iin orta illik su sorfi vo ya axim modulunun ¢ay hdvzasinin miixtolif
fiziki-cografi parametrlori ilo olagolordon istifado toskil edir: miixtalif empi-
rik diisturlar, goxhadli xotti reqressiya metodlar1 vo s. Inkisaf etmokdo olan
Olkolords hidroloji miisahido montogolori sobokasi zoif inkisaf etdiyino gora,
basglica olaraq, rayon vo ya regional empirik olagalor totbiq olunur vo
hazirda bu qrup metodlar {izra boyiik tocriiba toplanmisdir.

Caylarn illik axim1 haqqinda malumatlar ilk dofo XIX osrin axirlari,
XX asrin avvoallorindo Avropada timumilosdirilmoys baslanilmisdir. Bu tod-
qiqatlar naticesindo 1896-c1 ildo Penk, 1904-cii ildo Srayber, 1906-c1 ildo
150 Keller Orta Avropa orazisi iigiin illik aximla illik yagintilar arasinda ola-
galar alinmigdir. 1911-ci ilde E.M. Oldekop gostormisdir ki, illik aximin he-
sablanmas1 zamani yagintilarla eyni zamanda havanin riitubot ¢atismazligi-
nin nazare alinmasi hesablamalarin doqiqliyini artirir. 1928-ci ildo M.A.Ve-
likanov vo D.L.Sokolovski Oldekopun diisturunu doqiqlosdirmislor (Co-
KOJIOBCKHM, 1968).

Rusiya Federasiyasinin Ural regionu iigiin ¢aylarin illik axim norma-
sinin modulunun sutoplayicinin orta hiindiirlityiindon (qg=f(H)) vo axim nor-
masinin (su sorfinin) sutoplayici sahodon (Q=f(F)) asililiglarinin miiqayisali
tohlili yerino yetirilmisdir. Gostorilmisdir ki, birinci alagoys goro hesabla-
malarin xatas1 8-10%, ikinci alagoys gors isa 15-20% toskil edir. Bu so-
babdan illik axim normasini hesablamaq iiciin q=f(H) slagesinden istifads
olunmasi tévsiys edilmisdir (Kimamenxko, 2007).

Bu tipli tadgiqat Qazaxstanin ¢aylari iiclin do aparilmis, miisahido mo-
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lumatlar1 olmayan ¢aylarin illik aximin1 hesablamagq ti¢iin diferensasiyal1 ya-
nasma totbiq olunmusdur: 6lkonin diizonlik ¢aylari ticlin g=f(F), dag caylar
iiclin iso q=F(H) olaqosindon istifado edilmisdir. Alinmis noticolor Qaza-
x1stanin su tosarriifatt rayonlarinin su tosorriifati balanslarinin tortibi zamani
totbiq olunmusdur (Anmumvkynos u ap., 2018).

Afrikanin Sahel regionunda atmosfer yagintilar1 vo axim arasinda ciit
(qosa) korrelyasiya olaqolori Umumdiinya Meteorologiya Toskilatinin t&v-
siyo etdiyi baza dovrlori ligiin (1930-1961 vo 1961-1990) yerina yetirilmis,
gostorilmisdir ki, Qorbi Afrikada bu olagolor ¢ox sixdir vo onlarin korrel-
yasiya omsal1 0.77-0.83 arasinda doyisir. Morkozi Afrika caylarinin hdvzs-
lori {i¢lin bu olagalorin sixlig1 bir qador asagidir (taqribon 0.71), lakin onlar
kifayot godor dayaniqhidir. Mavi Nil ¢cayinin hovzasi (Efiopiyanin simal vo
morkoz hissolori) istisna olmaqla, Sorqi vo Conubi Sahel ¢aylarinin hov-
zolorindo baxilan alaqo zoifdir (Conway, ef al...,2021).

Su ehtiyatlarinin miixtolif tominath qiymatlorini, c¢oxillik toraddiid-
lorinin (azsulu vo ¢oxsulu dovrlorin ehtiyatlarini) ganunauygunluglarini as-
kar etmok mogsadlo ¢oxhadli xotti reqressiya metodu totbiq edilir (Boansie
pecypcebl Poccun.. ., 2008):

y,=ax, ta,x, +..+a,x, +a,, (1)
burada, a,,a,,...,a,— reqressiya omsallari; x,,...,x,— meteoroloji element-

lordir.

Xotti reqressiya tonliyi orta illik ¢ay aximi vo meteoroloji komiyyatlor
(yagmtilar, havanin temperaturu, havanin riitubat gatismazligi va s.) hag-
gqinda molumatlara goro tortib olunur. Tonliyin parametrlori on kicik kvad-
ratlar metoduna gore toyin edilir. Tonliys daxil olan biitiin meteoroloji ele-
mentlor vo reqressiya omsallarinin orta kvadratik xotalar1 qiymotlondirilir.
Reqressiya amsallarinin qiymatlori onlarin orta kvadratik xastalarinin miitlaq
qiymatlorindon az1 iki dofo boyiik olmalidir.

Rusiya Federasiyasinin Ural regionunun ii¢ ¢ay1r (Ural, Sakmara va
Ilek) iigiin illik aximla havanin temperaturu vo illik yagmtilar arasinda six
olagolor alinmigdir. Caylarin sorti-tobii rejim dovrii iiglin alinmis bu olage-
lordon istifads etmoklo, tobii rejimin antropogen amillorin tosiri naticosindo
pozuldugu dovriin har bir ili ii¢iin illik aximin qiymati barpa olunmusg va
miioyyon edilmisdir ki, hesablamalarin xstas1 20%-o qadordir (FOmuna, Ma-
rpuukui, 2023).

Ardicil kompleks reqressiya modeli ¢coxhadli xotti reqressiya mode-
linin nisbaton miirakkab variant1 olmagqla, faktorlu analiz modelina banzayir.
Reqgressiya modelinin arqumentlori osas axim omologotiron amillordir, lakin
faktorlu analiz metodunda bels hesab olunur ki, amillor 6zlori deyil, onlarin
olamotlori (hidrografik, oroqrafik, cografi vo iqlim gdéstoricilori) molumdur.
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Kegmis SSRi-do bu metod yalniz Don ¢ayr hdvzosinin su ehtiyatlariin
giymatlondirilmasinds totbiq edilmisdir (babkun u mp., 1972).

Reqressiya tonliklori vo faktorlu analiz metodlarinin paraktikada az
istifado olunmasinin asas sobobi, ¢ay aximi vo meteoroloji amillor haqqinda
boylik hacmdo molumatlarin tolob olunmasidir.

Pegora, Kama vo Lena g¢aylarinin su ehtiyatlari, anonovi metodlarla
yanasi Rusiya Dovlot Hidrologiya Institutunda toklif edilmis soth aximmin
inteqral ortalasdirilma metoduna goro qiymotlondirilmisdir (ba6kun u np.,
1974). Bu metod tatbiq edilorkon yalniz zonal rejimli ¢aylarin deyil, azonal
rejimli ¢aylarin da axim molumatlarindan istifado etmok miimkiin olur vo
meteoroloji amillari nozere almaga ehtiyac qalmir. Baxilan metod kifayot
godor effektiv hesab olunur, belo ki, Pecora, Kama vo Lena c¢aylarinin su eh-
tiyatlarinin hesablanmig vo miisahido olunmus qiymatlorinin forqi 1-7% tos-
kil edir. Onun genis istifadosini mohdudlasdiran asas sobab odur ki, ¢ay
hovzalarinin orta hiindiirlilyli hagqinda malumatlar kifayot qador deyildir
(Boxusie pecypcsl Poccn. ..., 2008). Lakin miiasir ddvrde Cografi informa-
siya Texnologiyalarini totbiq etmokls, bu problemi hall etmok miimkiindiir.

Su ehtiyatlar1 ¢ay hovzalorinin saholorini nozors almaqla da toyin edilo
bilor (Bognsie pecypcksr ..., 1988):

_F
Q_ZF 20, 2)

burada, O- ¢ay hévzasi iigiin su sorflorinin comi, m*/s; 2 O - hovzonin asas
¢aylarimin gapayict montagolorindo Slgiilmiis su sorflorinin comi, m’/s; F -
su ehtiyatlari qgiymotlondirilon hévzonin sahoesi, km?; ZF - gapayict

montagalora gadar olan sutoplayici saholerin comidir, km?.

Bu tisul ¢ox sadadir: baxilan orazidoki ¢aylarin su sorflori toplanir vo
caylarin sutoplayici sahalari nozors alinmagqla diistur 2-yo gors su ehtiyatlari
toyin edilir. Nax¢ivan Muxtar Respublikasinin vo Lonkoran tobii vilayatinin su
ehtiyatlar1 bu diistura gora hesablanmisdir (Imanov, Abbasov, 1999; Agayev,
2023). Bu iisul diizonlik orazilorin su ehtiyatlarini qiymotlondirmok ti¢iin daha
miinasibdir, ¢iinki belo relyefo malik genis orazilords riitubstlonmo soraiti az
doyisir. Dag caylarmin yuxari vo asagi axinlarinda iso iglim soraiti oho-
miyyatli doracods forglonir. Belo caylar iizorindo gapayict miisahido monto-
gosi monsaba no goador yaxin yerlogsorso, hesablamalarin doqiqliyi bir o qodor
¢ox olar.

Su ehtiyatlarindan somaorali istifadoni planlasdirmaq {iciin yalniz orazi-
nin yeriistli su ehtiyatlarinin orta ¢oxillik kemiyyatini deyil, hom do ayrilig-
da hor bir ilin su ehtiyatlarin1 bilmoak tolob olunur. Boyiik Qafgazin simal-
sorq yamacinda su ehtiyatlarinin illik qiymatlorini toyin etmak ii¢lin metod
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toklif edilmisdir (Imanov, Racabov, 2008). Orazinin 11 cayr iizerindo miix-
tolif dovrlordo foaliyyot gostormis hidroloji montogolords qeydo alinmis orta
illik su sarflari siralarindaki bosluglar ciit (qosa) reqressiya tonliklorinin isti-
fadosilo barpa olunmus, biitiin siralar vahid dovro gotirilmis, onlarin osas
statistik parametrlori hesablanmis, regionun su ehtiyatlar1 qiymetlondiril-
misdir.

Illik axim xaritalori. 1llik axim hagqinda molumatlar xarito soklindo do
timumilosdirilir. Kegmis SSRi-do ilk belo xaritoni dlkonin Avropa hissasi
ticiin 1927-ci ildo comi 34 hidroloji mantoaganin molumati asasinda Kogerin
hazirlamisdir. 1937-ci ildo Zaykov vo Belinkov artiq 1280 mantogonin
molumatindan istifad etmoklo biitiin SSRI orazisi ii¢iin xorito tortib etmislor.
1946-c1 ildo Zaykov bu xoritoni doqiqlosdirmisdir (2360 montogo). 1962-ci
ilda 1:5 000 000 miqyasl yeni xorito hazirlanmisdir (5690 mantago) (Boc-
KkpeceHckuit, 1962). 1966-c1 ildon baslayaraq bu xorito osas axim xarakteris-
tikalarim1 hesablamaq ti¢lin normativ dovlet sonadlorine daxil edilmisdir.
Onun doqiqlosdirilmis son variantt 1986-c1 ildo 1:10 000 000 miqyasda
biitiin SSR1, 1:2 500 000 miqyasda iso dagliq regionlar (Qafqaz, Orta Asiya,
Karpat) tigiin tortib olunmusdur (Bmagumupon, 1990). Azorbaycan SSR
orazisi Uigiin ilk illik axim xaritosini S.H. Riistomov 1960-c1 ilds tortib etmis
vo 1963-cii ildo bu xorito Azorbaycan SSR-nin atlasinda ¢ap olunmusdur.

Avstraliyanin tropik qursaqda yerlogon simal hissosi {iglin miisahido
dovriinlin uzunlugu 20 ildon ¢ox olan 105 hidroloji montogonin malumatla-
rina asason ArcView v9 proqram tominatindan istifade edilmaklo illik axim
xoritosi tortib olunmusdur (Moliere, 2008).

Hidroloji xaritalor zonal rejima malik ¢aylarin illik axim modulu vo
ya axim layma goro tortib edilir. Belo hesab olunur ki, ¢aylarin illik axi-
minin kamiyyati ilk ndvbads iglim amillorindsn asilt olduguna goére onun
orazi iizra doyismasi cografi zonalliq ganununa uygun todricon bas vermoli-
dir. Azonal rejimli ¢aylarin moalumatlarindan istifade edilmir, ¢ilinki onlarin
illik aximinin komiyyoti yerli amillorin (g6llor, bataqliglar, geoloji qurulus
Va s.) tasiri naticasinds zonal ¢aylarin illik aximindan forqlonir. Daglq ora-
zilordo aximin iglim amillori (yagintilar, havanin temperaturu va s.) hiindiir-
lik tizra doyisdiyine gors illik axim da doyisir. Aximin kamiyyati vo doyis-
mosinin intensivliyi dag yamaclarinin somtindon do asilidir. Hiindiir daghq
rayonlarda (Himalay, And, Kordilyer, Pamir, Tyan-San, Qafqaz va s.) axim
gradiyenti boylik giymatlorlo sociyyolondiyino vo hiindiirlik boyu koskin
doyisdiyino gdro axim xaritolorini anonavi iisulla tortib etmok miimkiin ol-
mur. Belo orazilordo axim xaritalori yalniz aximin orazi {izro paylanmasinin
imumi gqanunauygunlugunu gostorir vo praktik hesablamalar {igiin yararl
olmur. Adaton, belo orazilor {i¢iin dag yamaclarinin somti nozoro alinmaqla
aximin hovzenin orta hiindiirlilylinden asililiq qrafiki qurulur, aximin hiin-
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diirliiys goro doyismasinin qradiyenti toyin olunur vo onlar axim xaritosi
tortib edildikdo istifads edilir (Bockpecencknii, 1962; CokonoBckuii, 1968).

Su balanst metodu Avropa Ittifaqgmin Su Cargivo Direktivindo tovsiyo
edilon metoddur. Cay hdvzosi vo iimumiyyotlo, baxilan orazi {i¢iin su ba-
lans1 tonliyi agagidaki kimi yazilir (General Guidelines...,2010):

AS =P —E - ET = SRO + GF 3)

Burada AS — baxilan dovr arzindos su ehtiyatlarinin doyigsmasi; P — atmosfer
yagintilari; E — buxarlanma; ET — transpirasiya; SRO — yeriistii axim; GF —
yeraltt aximdir.

Coxillik dovr {igiin su balansi tonliyi tortib edildikdo AS=0 vo GF=0
(hovzays daxil olan vo hévzodon konarlasan yeralti axim bir-birino borabor
hesab olunur) gobul edilir, transpirasiya vo buxarlanma birlikds (E) nozoro
almir vo tonlik 3 sadolosir:

SPO=P - E 4)

Baxilan orazinin su ehtiyatlarina antropogen amillor (su obyektindon
igmoli vo ya suvarma moqsadli sugoétiirmoalor vo ya ona tullant1 sular1 vo s.-
nin axidilmasi) tasir gostordikds tonlik 3-0 yeni hadlar slave olunur. Tonlik
3-iin ilk tic haddi miivafiq tobii proseslori sociyyslondirir. Amma hévzo sot-
hindan, ilk novbada torpaqlardan istifade noticesinda yeriistii vo yeralt1 axim
ohomiyyatli doyisikliye moruz qala bilor.

Tanlik 3-lin hadlerinin toyininin ¢oxsayli metodlart molumdur. Kon-
kret metodun totbiqi tolob olunan molumatlarin slgatanligindan asilidir. Mo-
solon, ABS-in Migigan statinda atmosfer yagintilar1 haqqinda moslumat
NOAA (National Oceanic and Atmospheric Administration) vo ya digor
agentliklorin molumat bazalarindan gotiiriiliir. Buxarlanma Milli Hava Xid-
motinin (The National Weather Service) buxarlandiricilarda yerino yetiril-
mis miisahido molumatlarina goére hesablanir. Transpirasiya Torntvayt vo
Matherin (Thornthwaite and Mather) metoduna, yeriistii axim Torpaglarin
Miihafizosi Xidmotinin (Soil Conservation Service) hazirladigt RCM (ru-
noff curve number method) metoduna goro, yeralt1 axim iso Darsi ganununa
gora toyin edilir (General Guidelines...,2010).

Simali Amerika materikinin ¢aylar1 i¢ okeanin hévzosino aiddir vo
bu caylarin illik aximi su balansit metoduna gors toyin edilmisdir. Sakit
okean, Simal buzlu okean vo Atlantik okean1 hodvzolorindo caylarin orta
axim omsal1 (illik axim va yagintilarin ¢oxillik kamiyyatlorinin nisbati) mii-
vafiq olaraq 0.53, 0.48 vo 0.35 toskil edir (Modwun, 2009). Yaponiya iigiin bu
rogom daha yiiksokdir vo 0.65-0 borabordir (Bomubie pecypcebl Snonuw,
2005).

Latin Amerikas1 vo Karib hovzasi 6lkolorindo su ehtiyatlar1 elmi
osaslarda 1980-ci illordo giymotlondirilmisdir. UNESCO-nun Beynolxalq
Hidroloji Programi ¢or¢ivasindo Conubi Amerikada ¢ay hdvzalorinin su ba-
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lansin1 tortib etmok iiclin metodiki gostorislor hazirlanmis vo miisahido
molumatlar1 olmayan ¢aylarin illik aximi su balansi metoduna goro toyin
edilmigdir (The water resources...,1985).

Hindistanin su ehtiyatlar1 1901-ci ildon indiys kimi alt1 dofo qiymat-
londirilib. Sonuncu hesablamalar 1993-cii ildo su balansi metoduna goro
yerind yetirilmis, lakin ¢aylardan suvarma l¢iin gotiirilon suyun miqdari
tam hocmdo nozoro alinmamigdir (Kumar, 2014).

Hidroloji miisahido montoqosi sobokosi zoif inkisaf etmis orazilordo,
xtisusilo dag caylarin hovzalarinde yeriistii su ehtiyatlarinin qiymetlondi-
rilmasi miirokkob maosaladir, ¢linki belo arazilords su balansinin asas ele-
mentlori yiiksoklik qursagi iizro paylanir. Hovzasi Nepalda yerlogon, monbo-
yini Himalay daglarindan gotiiron, asas qida monboyi gar vo buzlaqlarin
orinti sulari olan Indravati ¢aymin su ehtiyatlarin1 hesablamagq iigiin ¢6l tod-
giqatlar1 zamani Ol¢lilmiis su sorflorindon vo global malumat bazalarindan
(GTOPO30 DEM data, LandsatTM data and MODIS NDVI data), sutopla-
yicida okin orazilorinin, bitki Ortiiyiiniin, ¢ilpaq orazilorin, buzlaglarin tut-
dugu saholori toyin etmok iigiin alot olaraq CIS texnologiyalarindan vo mo-
safodon zondlama metodlarindan istifado edilmisdir. Su balans1 metoduna
g0ra har bir toqvim ay1 {i¢iin ayriliqda su ehtiyatlar1 vo suvarma suyuna tale-
bat giymotlondirilmis, miioyyon olunmusdur ki, cay hovzasi su ehtiyatlari ilo
zongindir, lakin suvarilan orazilor genislonarss, onda quraq dévrdo (oktyabr-
aprel) okin saholorinin suvarma suyu ilo tochizatinda problemlor yasana
bilor (Shrestha et al..., 2004).

Rusiya Federasiyasinin Voronej vilayotinin meso-¢ol vo ¢l zonala-
rinda yerloson kicik ¢cay hovzolari iiclin su balansi tonliyino daxil olan asas
iglim parametrlorini giymotlondirmok ii¢iin regional metodika hazirlanmig
va ¢aylarin orta ¢oxillik aximi toyin edilmisdir (ILlepoununa, 2018).

Yer kiirosi vo onun ayri-ayr1 kontinentlori ii¢iin do timumi ¢ay aximi
su balansi tonliye goro atmosfer yagintilar1 ilo buxarlanmanin forqi kimi te-
yin edilir (Dai and Trenberth, 2002; Shiklomanov and Rodda, 2003; Tren-
bert et al..., 2007).

XX asrin 60-70-ci illorindo Azorbaycanin, onun miixtalif region vo
subregionlarinin su balansinin dyranilmasi istiqamotinde fundamental tadqi-
qatlar yerino yetirilmisdir (PycramoB u ap., 1969; Kamkaii, 1973; Pycra-
MmoB, Kamkaii, 1978). Miioyyon olunmusdur ki, Azorbaycanin su balansi
(transsorhod caylarin aximi1 nozoro alinmamaq sortilo) bu rogomlorlo so-
ciyyalonir: atmosfer yagintilar1 427 mm, buxarlanma 308 mm, ¢ay aximi
119 mm (Pycramos, Kamxkaii, 1978). Ke¢mis Dagliq Qarabag Muxtar Res-
publikasinin arazisi iiglin bu raqomlor miivafiq olaraq 571 mm, 400 mm va
171 mm toskil edir (PycramoB u mp., 1969). Bu todqgiqatlarda sociyyovi
sululuqlu illor ii¢lin ¢aylarin hidroqraflar qgrafiki tisulla qida menbalorino
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gora pargalanmis, illik aximin yeriistii (qar vo yagis sular1) va yeraltt top-
lananlar1 ayriligda toyin edilmisdir. Su balansinin biitiin elementlorinin hiin-
diirliikdon asililiq ve orazi lizro paylanma qanunauygunluglart miioyyon
olunmusdur. Ayri-ayr1 ¢ay hovzolori, 6lko orazisi, region vo subregionlar,
hamginin yiiksoklik qursaqlar iiclin su balansi elementlori qiymatlondiril-
misdir. Qeyd etmok lazimdir ki, bu rogomlor yenilonmalidir, ¢ilinki 6ton dovr
orzindos ¢ay sutoplayicilarinin sothindo antropogen landsaftlarin sahosi
genislonmis, iglim gostoricilori doyismisdir.

Su balansinin elemetlorinin toyini iisullar1 haqqinda otrafli molumat bir
cox odobiyyat monbolorindo verilmisdir: (Guidelines for conducting...,
1998; Guidance document..., 2015; Mohajerani et al..., 2021; MupoBoit
BOJHBIN OamaHc..., 1974; JIeBoBuy, 1974; Meroasl uszydenus..., 1981;
[Huknomanos, 1988; I'puropses, 2018). Atmosfer yagintilar1 vo buxarlanma
iizorindo misahidolor gobokosi ¢ox seyrok olan regionlarda hor iki hidro-
meteoroloji komiyyaetin, xiisusile buxarlanmanin giymatlondirilma doqiqliyi
cox asagi olduguna gors, cay aximinin su balanst metoduna goro hesablan-
mast mogsodouygun sayilmir. Quraq regionlarda da hesablamalarin noti-
colori boyiik xaota ilo sociyyalonir, ¢ilinki bu halda yagint1 vo buxarlanmanin
qiymatlori bir-biring yaxin alinir, onlarin forqinin orta kvadratik xotas1 iso
cay aximinin komiyyati ilo miigayise olunandir (imanov, Blokborov, 2017).

“Yaginti-axim” modellarinin totbiq variantlarindan biri axim laymimn
yagint1 layindan asililigina asaslanir. Bu halda orta yagint1 layina géro axim
hacmi hesablanir.

Hévzosi Indoneziyada yerloson Sisadane (Cisadane) ¢ayinin miim-
kiin su ehtiyatlarini qiymotlondirmok iki “Yaginti-axim” modelinin: rasional
model (metod) vo SCS-CN (Soil-Conservation Service Curve Number) im-
kanlar1 aragdirilmigdir. Rasional model sado olduguna goro miixtolif 6lko-
lordo genis istifado olunur. Hor iki modelo goro yerino yetirilmis hesablama-
larin naticolori miisahido olunmus su sorflori ilo miigayiso edilmis vo miioy-
yon olunmusdur ki, rasional modello miigayisodo SCS-CN modeli daha
yaxs1 notico verir. Bu natica statistik metodlarla yoxlama zamani bir daha
tosdiq olunmusdur. Miislliflor geyd edirlor ki, rasional model sado olsa da,
onun totbiqi zamani bir sira problemlor ortaya ¢ixir vo hesablamalarin na-
ticolori alternativ metodlarla da yerino yetirilmalidir (Juniati et al..., 2021).

Hazirda “yaginti-axim” modellarinin totbiqi ii¢lin boylik hacmda il-
kin hidrometeoroloji malumatlar tolob olunur vo bu sobobdon su ehtiyatla-
rinin tayin olunmasinda az istifads edilir vo onlar daha ¢ox elmi todqiqatlar
ti¢lin yararhdir.

Bir sira tadqiaqatlarda eyni zamanda bir ne¢o metoddan istifads
olunmusdur. 1952-ci ildon baslayaraq 60 il orzindo Conubi Afrika Respub-
likasinda su ehtiyatlariin qiymatlondirilmasi ilo alagedar yerino yetirilmis
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bes osas tadqiqatin icmalinda geyd olunur ki, kompiiterlordon vo digor
iimumilosdirmo texnologiyalardan istifads su ehtiyatlarinin hesablanma do-
qiqliyini artirmigdir. ©gor 1952-ci ilo kimi yalniz atmosfer yagintilar1 vo
axim arasinda olagolordon istifado olunurdusa, 1969-cu ildo bu iki hidrome-
teoroloji komiyyatin xaritolori tortib edilmis, 1981-ci ildo deterministik “ya-
ginti-axim“ modeli (WRSM) totbiq olunmaga baslanilmig, 1994-cii ildo
yagnt1 vo axim xaritolori CIS texnologiyalarinin totbigi ilo doqiglosdirilmis,
“yaginti-axim* modelino (WRSM90 modeli) yeni modullar (suvarma tigiin
sugotlirmolor, kanal vo su anbarlar1 nozors alinir) alave edilmis, 2008-ci ildo
1so0 modelin yeni, daha miikommal versiyast (WRSM2000 modeli) (yertisti
va yeraltt sularin qarsiliqh alaqoesi, bitki Ortliyli nezara alinir) totbiq edilir
(Pitman, 2011).

Afrikanin 55 6lkesindon axan 25 ¢ayin hovzesinde orta ayliq at-
mosfer yagintilar1 vo orta ayliq axim arasinda slagolor tohlil olunmusdur.
Hor bir toqvim ay1 ii¢lin ayriligda axim omsali hesablanmis vo interpol-
yasiya metodundan istifado etmoklo Afrikanin orazisi iigiin axim omsalinin
xoritolori tortib edilmisdir. Orta ayliq axim omsallarinin giymaotlorino goro
coxillik dovr tigiin axim amsal1 hesablanmis vo onun xaritasi hazirlanmisdir.
Miioyyon olunmusdur ki, Afrika {iglin axim omsalinin orta qiymoti 0.16
togkil edir. Miisahido molumatlar1 olmayan c¢aylarin illik aximini toyin
etmok li¢ilin bu xoritadon va illik yagitilarin xaritosindon birgs istifads
edilmasi tovsiya olunur (Karamage, 2018).

Bolqaristanin simal hissasinda yerlogon Vit ¢aymin hdvzasi iiglin iki
metod - su balans1 metodu vo empirik alagolor (¢aylarin monsab hissoalorindo
Ol¢lilmiis su sorflari ilo sutoplayict saha arasinda loqarifmik slago) totbiq
olunmusdur. Qiymatlondirmo 2015-2017-ci illorin hor biri {igiin ayriligda
yering yetirilmis, belo gonaoto golinmisdir ki, su balanst metodu ilo tayin
olunmus su ehtiyatlar1 daha ¢ox alinir vo bu geyd olunan metodun antro-
pogen amillarin tasirini nazars almasi ils izah edilir (Rankova, 2019).

Azorbaycanin su ehtiyatlar1 1967-ci ildon baglayaraq miixtalif miiol-
liflor vo toskilatlar torafindon alt1 dofs qiymotlondirilmisdir (Imanov, ©lok-
borov, 2017). 1967 va 1977-ci illordo Dévlet Hidrologiya Institutunda keg-
mis SSRi-nin biitiin respublikalari, o ciimlodon Azarbaycan SSR iiciin su
ehtiyatlar1 hesablanmigdir. 1967-ci ildo yerino yetirilmis giymotlondirmoyo
gora timumi su ehtiyatlar1 (transsorhad c¢aylar nozors alinmagqla) 30.6, yerli
su ehtiyatlar iso 8.71 km’ toskil etmisdir (Boxusie pecypcsl u..., 1967).
1977-ci ildo yalmz yerli gaylarin su ehtiyatlari toyin edilmisdir (8.00 km®)
(Boansie pecypchi..., 1988).

1978 vo 1989-ci illordo yerli su ehtiyatlar: 10.3 km®, imumi su ehti-
yatlar1 ise miivafiq olaraq 32.3 ve 30.9 km® togkil etmisdir (Pycramos, Kami-
kait, 1978; 1989). Ke¢mis Zaqafqaziya Elmi Tadqiqat Hidrometeorologiya
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Institutunda yerino yetirilmis giymotlondirmoyo gore iimumi su ehtiyatlar:
28.1, yerli su ehtiyatlart iss 7.81 km® alinmisdir (Bogssie pecypcsr...,1988).
2002-ci ilds isa yalniz iimumi su ehtiyatlar1 hesablanmis (30.3 km?) (daryn-
naes, 2002), illik aximimn aylar vo movsiimlor {izro paylanmasi qiymotlon-
dirilmigdir (Bepaues, 2002). Miixtalif miislliflorin hesabladiglari bu rogom-
lor bir godor forglidir va bu, ilk névbodo todqiqatlarda forqli dovrlori ohato
edon su sorflorindon istifade edilmasile slagadardir. Daha bir sobab, miisa-
hidoalorlo ohato olunmayan orazilordo formalasan su ehtiyatlarinin nozoro
alinma dorocasi ola bilor.

Azorbaycanin su ehtiyatlarinin qiymotlondirilmoasine hosr olunmusg
todqiqat islorindo orta coxillik cay aximinin, daha dogrusu onun modulunun
hovzonin orta hiindiirliiylindon asililigindan istifado olunmusdur. Bu
hidroloji metoda gora hor bir yiiksoklik intervalinin ortast ii¢iin orta axim
modulu hesablanir, yiiksoklik intervallarinin sahosi nozoro alinmaqla axim
hacmi hesablanir vo iimumi su ehtiyatlar1 toyin edilir. Nozara almaq lazim-
dir ki, illik axim modulunun hdévzonin orta hiindiirliiyiindon asilili1 yalniz
miigahido molumati ilo ochato olunan hiindiirliikk intervali ti¢lin etibarlidir.
Molumat olmayan hiindiirliik intervallar tigiin yagintilar haqqinda molumat
oldugda axim vo yagmntilar arasinda olaqodon istifado edilir vo ya aximin
hiindiirliikdon asililiq alaqesi ekstrapolyasiya edilir. Amma bu halda hesab-
lamalarin doqiqliyi asagi diisiir. Hazirda Azarbaycanin hom timumi, hom do
yerli su ehtiyatlarinin komiyyot gostoricilori kimi S.H.Ristomov vo
R.M.Qagqayin 1989-cu ilds hesabladiglar1 raqgomlardan istifade olunur (Pyc-
tamoB, Kamkai, 1989). Qeyd etmok lazimdir ki, bu qiymotlondirms 1975-ci
ilo kimi olan dovriin su sorflorino goro aparilmigdir. Yerli ¢aylarin su eh-
tiyatlariin doyismosi miigayiso iisulu ilo qiymotlondirilmis vo miioyyon
olunmugdur ki, 1975-ci ilo kimi olan dovrle miiqayisads 1976-2011-ci
illords yerli gaylarin su ehtiyatlar1 1,642 km® (15,9%) azalmisdir (MmanoB u
ap., 2016). Kecmis Dagliq Qarabag Muxtar Respublikasinin su ehtiyatlari
iki dofo qiymotlondirilmisdir: 0,54 km® (PycramoB u ap., 1969) vs 0,56 km®
(Bomubie pecypcebr..., 1988). Son dovrdos biitdv Qarabag regionunun (Qara-
bag vo Sorqi Zongozur iqtisadi rayonlar1 birlikds) su ehtiyatlar1 1989-cu ilo
kimi olan molumatlar asasinda qiymatlondirilmis vo miioyyon olunmusdur
ki, bu ehtiyatlar 1.64 km?® togkil edir (ismayilov, 2021).

Olkonin osas transsorhod caylarmin da illik aximi vo beloliklo, su
ehtiyatlar1 azalmisdir. 1976-1990-c1 illorlo miigayisods 1991-2012-ci illari
ohato edon dovrdo Kiir ¢ayr (Salyan mantogasinds) iigiin bu azalma 49.8%
(Umanog, 2016; Imanov et al., 2023), Araz ¢ay1 (Saatli montogosindo) tigiin
34.5%, Samur c¢ay1 (Usuxgay montogosindo) iiclin 21.8% vo Qanix cay1
iclin 9.17% (Oyrigayin monsabindon 1.7 km asagida) toskil etmisdir
(Imanov, Dlokbarov, 2017). Bu azalmalar baslica olaraq antropogen amil-

44



lorin tosiri ilo slagadardir (datysmaes, 2002). Son dovrds bas veran qlobal
istilosmo do geyd olunmalidir (Mahmudov, 2018; Taghiyeva & Verdiyev,
2020; Wmanos, Cuxan, 2022). Amma yerli vo transsorhad caylarin su
ehtiyatlarinin doyismolori qiymotlondirilorkon tosorriifat foaliyyotinin vo
iglim dayigmalarinin tasiri ayriliqda toyin olunmamisdir.

Coxsayl tadqgiqatlarda illik axim su ehtiyatlarinin idars olunmasinin iglim
doyisikliyi soraitino adaptasiya edilmosi baximindan Oyronilir. Masalon, Sorqi
Asiyanin (Yaponiya, Malayziya, Tayvan, Tailand, Koreya) 15 ¢ay hdvzosin-
do 1975-2018-ci illori ohato edon miisahido molumatlar1 osasinda su balansi
elementlorinin, o ciimlodon illik aximin atmosfer yagintilar1 vo havanin tem-
peraturunun doyigmosinag reaksiyasi Oyronilmisdir. Gozlonildiyi kimi, biitiin
cay hovzolorinds illik aximin yagintilarin doyismasino reaksiyasi adekvatdir,
amma yalniz yeddi ¢ay hovzasinds axim temperatur doyismalarina reaksiya
gostorir (Tanaka et al...,2023).

Cin vo Rusiya arasinda sorhoddo axan Haylar (Hailar) ¢ayinin hov-
zosindo illik aximi hesablamagq tigiin 11 ¢aym 1956-2006-c1 illori ohato edon
molumatlar1 asasinda ¢oxhadli xatti reqressiya modeli hazirlanmisdir. Req-
ressiya tonliyinin arqumentlori illik yagintilar vo su sothindon buxarlanma-
dir. Tonliyin determinasiya omsali gox yiiksok (R?=0,87) olduguna goro
hovzonin miixtalif hissolorindos illik axim1 hesablamaga, su ehtiyatlarini qiy-
matlondirmays vo su idaragiliyini optimallagsdirmaga imkan verir (Duan et
al..., 2010).

1921-1985-ci illari ohato edon dovr iiclin  Simali Amerika materiki-
nin su ehtiyalar1 500 hidrometrik montogo vo 650 meteoroloji stansiyanin
molumatlarindan istifado olunmagqla aximin xatti reqressiya tonliklorino goro
qiymatlondirilmisdir. Bu tonliklorin parametrlorini toyin etmok {igiin hidro-
loji analogiya, interpolyasiya vo su balansi metodlarindan istifado edilmis-
dir. Hidroloji baximdan 6yronilma soviyyosi zoif vo miisahido siralar qisa
olan orazilords axim va yagintilar arasinda slagalar totbiq olunmusdur (M3-
MaiioBa, 1999).

Natica

Caylarinin su ehtiyatlarinin qiymatlondirilmosinds istifade olunan
metodlar1 dord qrupa bolmok olar: hidroloji metodlar, illik axim xoritolori,
su balans1 metodu vo “yaginti-axim” modellori. Inkisaf etmis 6lkolords su
ehtiyatlarinin komiyyat gostoricilori artiq molumdur vo bu sobabdon ¢ay su
ehtiyatlari, ham¢inin bu ehtiyatlarin osas xarakteristikas1 olan illik axim,
mixtolif modellorin, o climlodon “yaginti-axim” modellorinin totbiqilo su
ehtiyatlarinin idars olunmasi va qlobal istilosmanin tesiri naticesinde doyis-
mosi aspektindo dyronilir. Inkisaf etmokda olan &lkolordos iso hidroloji mii-
sahido montoqolori sobokosi seyrok olduguna vo miiasir hesablama texnolo-
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giyalart zaif inkisaf etdiyino goro miisahido malumatlari olmayan ¢aylarin
illik axim1 daha ¢ox onanovi empirik olagolordon istifado etmoklo toyin olu-
nur. Bu dlkalorde miixtalif beynalxalq toskilatlarin maliyys dastoyi ils yeri-
no yetirilon layihoalordos illik axim haqqinda molumatlarin orazi iizro imumi-
logdirilmosinda miiasir alatlordon - CIS texnologiyalri, peyk tosvirlori, riyazi
modellordon do istifados edilir.
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AHAJIMTUYECKUI OB30B UCCJIEJOBAHUI
IO OLEHKE BOJIHBIX PECYPCOB PEK

C.©.MMAHOB
PE3IOME

B crarbe npencraieH aHaduTHYeCKHi 0030p 53 Hay4YHBIX PadOT OTEYECTBEHHBIX H
3apyOe’KHBIX aBTOPOB, MOCBSIIEHHBIX OL[EHKE BOJHBIX PECYPCOB PEK MHUpa. Y UUTHIBas, YTO
BOJIHBIE PECYPCHI PEK ONPEAEIIAIOTCS 110 UX FOJOBOMY CTOKY U 3TOT BOIIPOC JIETKO PelIaeT-
cs IIPYU HAJMYUH JaHHBIX THAPOJIOTHYECKUX HAONIOJeHUN, OCHOBHOE BHUMaHHE OBLIO yae-
JIHO METOJIaM OIIPEJIeIICHNUS T'OJJOBOTO CTOKA PEK MPU OTCYTCTBHHU JIaHHBIX HaOtoneHuid. B
0030pe OTpaskeHbI Pe3yNbTaThl (PyHIAMEHTAIBHBIX UCCIEIOBAaHNH 10 pPACCMOTPEHHOM ITPO-
O7eMe M C LENbI0 OLEHKH COBPEMEHHOTO COCTOSIHHSI HCCIIEJOBAaHWH BOJHBIX PECYpPCOB
OonpIoe BHUMaHHE yIeleHo paboTam, omyonmkoBaHHBIM mocie 2000 r. MccnemoBaHb
BO3MOXKHOCTH PacUETHBIX METO/IOB, HCIIOIB3YEMBIX ITPH OILIEHKE BOIAHBIX PECYPCOB.

KaioueBnble ciioBa: peka, BOJHBIE PECYpPCHI, TOIOBOI CTOK, SMIMPHUYECKUE CBSI3H,
BOJIHBIN OajlaHC, YpaBHEHUS PErpeccui, MaTeMaTHIEeCKHUEe MOACIH

ANALYTICAL REVIEW OF RESEARCH ON ASSESSMENT
OF RIVER WATER RESOURCES

S.FIMANOV
SUMMARY

The article presents an analytical review of 53 scientific works by local and foreign
authors devoted to the assessment of water resources of the world's rivers. Considering that
the water resources of rivers are determined by their annual runoff and this issue is easily
resolved with the availability of hydrological observation data, the main attention was paid
to methods for determining the annual runoff of rivers in the absence of observational data.
The review reflects the results of fundamental research on the problem considered and, in
order to assess the current state of water resources research, much attention is paid to works
published after 2000. The capabilities of calculation methods used in assessing water
resources are explored.

Keywords: river, water resources, annual runoff, empirical relationships, water
balance, regression equations, mathematical models

49



BAKI UNIVERSITETININ XOBORLORI
No3 Tabiat elmlori seriyasi 2023

EKOLOGIYA

UOT 54.062; 54.064
BOSITCAY CIRKLONMOSININ OTRAF MUHITO TOSIRI

'S.R.HACIYEVA, 'T.i.OLIYEVA,
'A.A.SOMODOVA, ‘M.A.AVAZOVA
! Baki Déviat Universiteti
? Ekologiya va Tabii Sarvatlor Nazirliyi
s.hajiyeva-bsu@mail.ru

Basitcayin miiasir vaziyyatinin ekoloji qiymoatlondirilmasi iiciin, elmi tadgigatlar
aparmaq maqsadila Zongilan rayonunun inzibati arazisinda yerlasan Basitcay Doviat Tobiat
Qorugunda BDU-nun Ekoloji kimya kafedrasinin amakdaglar: Ekologiya va Tabii Sarvatlor
Nazirliyinin monitoring qrupunun kémakliyi ila araziya baxis kegirilmisdir. Basitcaydan go-
tiiriilmiis tobii su niimunalorinda fiziki-kimyavi parametrlar (temperatur, duzlulug, elektrik
kegiriciliyi, quru qalq, hall olmus oksigen, pH) tadqiq edilmisdir. Basitcaydan gotiiriilmiis
tabii su niimunalarinda sulfat, xlorid, nitrat, nitrit, fosfat anionlarinin va ammonium ionu-
nun migdart tapumisdir. Su niimunalorinds sulfat va xlorid ionlarint tayin etmak iictin
titrimetrik metoddan, fosfat ionlarini tayin etmak iiciin Visocolor Um Weltkoffer cihazindan
istifado olunmusdur. Boasitcaydan gétiiriilmiis tobii su niimunalorinds agir metallarin
miqdart tayin edilmisdir.

Acar sozlar: Bositcay, sulfat, xlorid, nitrat, nitrit, fosfat anionlari, ammonium ionu,
elektrik kegiriciliyi, hall olmus oksigen, pH, agir metallar

GIRIS

Basitgay — Zongilan rayonu orazisindon axan Bartaz yaylasindan bas-
layaraq axar1 boyunca Qixovuz, Kiikrotaz, Sobusu ¢aylarni 6ziine birlos-
diron ¢aydir. Cayin Baharli kondindon axan hissosi Baharli, Rozdors kondin-
do Rozdaragay adlanir. Araz ¢ayinin sol qolu olmaqla 6z menbayini Erme-
nistan Respublikasindan gotiiriir. Cayin uzunlugu 44 km (17 km-1 Azor-
baycan orazisino diisiir), su toplayict hovzosi iso 354 km>—dir (156 km?-i
Azorbaycan orazisino diislir). Cayin en kosiyindon az sulu illordo 0,65
m?/san, orta sulu illords 2,10 m3/san, ¢ox sulu illords iso 4,05 m?3/san su axir.
Cay Ermonistanin dag kondlorinin donuz fermalarinin tullantilar ilo ¢irk-
londirilir. Bu ¢ayin axdigi Bositgay dorasi (bozi monbolordo Basit¢ay dorasi)
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dovlst gorugudur vo burada nadir ¢inar agaclar1 qorunur. Qeyd edak ki, elmi
todqgiqat Ekologiya vo Tabii Sorvotlor Nazirliyinin dostayi ilo hoyata kegiril-
migdir.

Qarabag bolgosi tokco flisunkar tobioto, miinbit torpaga, qodim abido-
lora deyil, hom ds zongin su ehtiyatlarina malikdir. Burada su ehtiyatlar1 gox
zongindir, bels ki, yerli su ehtiyatlarimizin 25%-1 Qarabag bdlgasindadir.
Qarabagin yertistii su ehtiyatlar1 dedikds, asason Xagingay, Qurugay, Tortor-
cay, Bositcay vo Hokori ¢aylarmin illik axin hocmlori vo onlarin hovzalo-
rindo tikilmis su anbarlarinda toplanmis su nozords tutulur. Bu ¢aylarin su-
lar1 Azarbaycanda, demok olar ki, on keyfiyyatli sular hesab olunur. Yeralti
su ehtiyatlar1 dagotoyi orazilordo bulaq soklindos sotho ¢ixaraq ¢aylar gida-
landirir. Isgal zaman1 Qarabag bolgosindoki su ehtiyatlar1 sonaye vo moisot-
cirkab sular ilo ¢irklonmis, bozi ¢aylarin yataglar1 doyisdirilmis, sirin su
hovzalorindo yayilan zongin baliq ndvlori talan olunmus, kimyovi maddo-
lorls kiitlovi sokilde mohv edilmisdir. Miizoffor ordumuzun gohromanligi
noticosindo bir sira caylarimiz — Basitgay, Oxcucay, Qarqarcay, Xacgingay,
Hokori vo Borglisad caylar1 vo s. azadliga qovusmusdur [18].

Azad olunmus ¢aylar, su anbarlari, eloco do yeralt1 sular isgal miid-
datinds ciddi ekoloji tacaviizo moruz qalmisdir. Su anbarlarinda profilaktik
todbirlorin goriilmomasi, onlarin diizgiin idare edilmomasi, ¢aylara ¢irkab vo
dag-madon sonaye tullantilarinin tomizlonmadon axidilmasi, bitki ortiiyliniin
mohv edilmosi vo ¢ay hdvzolorindo mesolorin kiitlovi sokildo qirilmasi son
naticads ekoloji pozuntulara sabaob olmusdur.

Qarabagdaki cay sular1 ¢ox tomiz sular olduguna goro onlardan igmali
su kimi moaigotds istifadosi daha mogsadouygundur. Cay sular1 minerallar,
iizvii birlogsmolor baximindan zongin oldugundan okin sahslorinin suvarilma-
s1 {iciin daha miinasibdir. Isgaldan azad olunmus orazilorin su ehtiyatlar ig-
tisadiyyatimizin iroliloyisindo doniis yaradacaq, bu ehtiyatlar suvarilan tor-
paqlarin artirtlmasina, suya olan tolobatin 6denilmasina, digar su ehtiyatlari-
nin paylanmasina vo idars olunmasina yetorinco miisbat tosir gostoracokdir.

Azorbaycanin Qarabag orazisinds yerlason c¢aylar asason Kiir vo Araz
caylarinin gollarin togkil edir. Burada olan caylar yagis, qar sulari, qrunt vo
yeraltt sularla qidalanir vo suyundan osason suvarmada istifads olunur.
Halbuki Tortorcay, Xagingay, Qargarcay, Oxg¢ucayin, Hokori vo Borgiisad
caylarinin sularinda ¢ox qiymatli forel, xramula, saribaliq, ¢oki va s. novlar
do movcuddur. Bu ndvlorin goxaldilmasi vo istehsali mogsadilo caylar
tizorindo baliq yetisdirma siini gol vo nohurlarinin yaradilmasi, mévcud su
anbarlarindan bu mogsadlo istifado edilmasi igtisadi baximdan somarali vo
prespektivlidir. Eyni zamanda bu ¢aylar Mil vo Qarabag diizlorinin suva-
rilmasinda boyiik shomiyyot kosb edir [8-11,19-20]. Hoddindon artiq suva-
rilma sababi ilo azsulu ¢aylarin qurumasi, potensiali diizgiin hesablanmayan,
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tobii borpa imkani izra istifads edilon artezian sulari su ehtiyatlarinin tiikkon-
mosind sobab olmaqdadir. Ekoloji restavrasiya, su keyfiyyotinin yiiksoldil-
masi, sudan istifadonin sonaye, kond tosorriifati, tobii ehtiyaclarin qarsi-
lanmasi prinsiplori kompleks gotiiriilmoklo yeni istifado mexanizmlort islo-
nilmoalidir. Olkomizdos su qithigmin yaranma saboblorindon biri do orazimizin
20%-nin isgal altinda olmas1 idi. Bu giin isgalda olan orazilorimizin azad
olunmasinin respublikamizin su balansina ¢ox boyliik faydasi olacaqdir. Belo
ki, isgaldan azad olunmus orazilorin ¢aylar1 vo géllorinin, o climlodon yeralti
su ehtiyatlar1 toxminon 780 mln. m3 olaraq hesablanir. Bu iso yerli su eh-
tiyatlarimizin 20%-no barabardir. Isgal dévriindo Azarbaycan bu ¢aylarin su
ehtiyatlarindan mohrum oldugundan, okin saholorinin, xiisusilo bitkilorin
vegetasiya dovriindo suvarilmasinda ¢otinliklor yaranirdi. Ermonilor ekoloji
terror toradarok, homin ¢aylarin sularini dagatoyi arazilors buraxmirdilar.

Torpaqglarimiz iggaldan azad olunduqdan sonra, Zongilan rayonu ora-
zisindon axan Oxcucaydan vo Basitcaydan gotirilon su niimunalorinin Eko-
logiya va tobii sorvetlor nazirliyinin miivafiq laboratoriyalarinda mikrobio-
loji vo biokimyavi tohlilori aparilmisdir [1, 12, 15, 17, 21, 23]. Tohlillorin
noticolorino osason miiyyon olunmusdur ki, Oxc¢ucayda agir metallardan
olan manqan, domir, nikel, kadmium, qurgusun, sink, molibden vo misin
miqdar1 yolverilon haddon dofslorls artiqdir. Ermonistan orazisindo yerloson
Qacaran mis-molibden zavodu vo Qafan mis-filiz saflagdirma kombinatinin
yiiksok kimyovi torkibli istehsalat sularinin birbasa Oxcugaya axidilmasi
naticasinda ¢ay hovzesi 6lii zonaya ¢evrilmisdir. Cayda agir metallarin miq-
darinin yiiksok olmasi suda mikrobiotanin inkisafinin zoiflomosino sobab ol-
musdur. Belo ki, suda aerob bakteriyalarin miqdarinin az vo anaerob bakte-
riyalarin miqdarmin ¢ox olmasi oksigen qithgmin gostoricisidir. Ancaq
oksigenin miqdarinin az oldugu su hdvzalorinds saprotrof bakteriyalarin
miqdart yiiksok olmalidir. Oxgugayda iso oksino, saprotrof bakteriyalarin
miqdar1 azdir (36-206 hiic/ml). Belo ki, suda olan agir metallarin yiiksok
qatilig biitiin canlilar kimi bakteriyalarin inkisafina da monfi tosir gdstorir
va oksigen asason kimyavi pargalanmalara sorf olunur.

Oxcugayin ¢irklonmoasi 6z novbosindo Araz caymnin ¢irklonmasino
gatirib ¢ixarir. Maraqlidir ki, su balanst Arazdan 20-24 dofs az olan Oxgu-
cay Araza garisandan sonra onun mikroflorasinin 60%-ni mohv edir. Bu iso
nainki su miihiting, onun bioloji resurslarina ciddi zarbe vurur, eloco do
insanlarin foaliyyati vo hoyati iigiin zoruri olan su ehtiyaclarinin édonilmo-
sini tohliiko altinda qoyur.

Tacriibi hissa
Tadqiqgat isinin osas moqsadi ilk dofa olaraq Zangilan rayonunun ora-
zisinda olan Bositcaydan (Rozdaro, Baharli vo Ordakli kondlarinin orazisin-
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don) gotiirtilmiis tabii su niimunslorinds agir metallarin miqdarinin, fiziki-
kimyovi parametrlorin, kimyovi torkibinin toyin olunmasi vo bu parametr-
lorin su niimunalarinds yol verilon miqdart ile analiz naticesinds alds olunan
miqgdarinin miigayisoli tohlininin aparilmasindan ibaratdir [2-7, 16]. Niimu-
nalarin gotiirtildiiyli koordinatlar coadval 1-da verilmisdir.

Cadval 1
Niimunalorin gotiiriildilyii koordinatlar
Ne Orazilor
1 Rozdora kondi 39°04'08.0 " 46°33'48.5™"
2 Ordokli kondi 39°0227.5" 46°38'42.7"
3 Baharli kondi 39°00'41.1" 46°41'03.4 "

Zongilan rayonunun Rozdora, Ordokli vo Baharli kondlorinin orazilo-
rindon 12-14.06.2023-cii il tarixindo Bositcaydan gotiiriilmiis tobii su niimu-
nalarindo pH, elektrik kegiriciliyi, quru qaliq, hall olmus oksigen va tempe-
raturun toyini “Water Quality Meter” 850081 markal1 cihazda aparilmisdir.
Tayinat {igiin istifads olunan tabii su niimunalori asilgan maddslordon tomiz-
lomok mogsadilo filtr kagizindan kegirilmisdir.

Tabii su niimunalorinin oksidlosma-reduksiya potensialini toyin etmok
iiclin sar1 rongli elektroddan istifado olunur, elektrod distillo suyunda
yaxsica yuyulub qurudulur, nlimunays yerlosdirilir vo birbasa 6lgmo apa-
rilir. Cihazin ekraninda 6lgmo aparilan vaxt temperatur vo oksidlogsmo-re-
duksiya potensialinin qiymati ekranda goriiniir. Oksidlogsma reduksiya po-
tensialinin 6l¢ii vahidi mV-dur.

Niimunslorde hall olmus oksigenin miqdarini toyin etmak {igiin
qara rongli elektroddan istifado olunur. Toyinat ii¢iin elektrodun ucu ¢ixarilir
OXEL-03 mayesi ilo ucu isladilir, gapagi yerins baglayir va elektrod niimu-
noyo yerlogdirilir. Cihazin POWER diiymaosi basilir vo 6lgmo aparilir. Ci-
hazin ekraninda 6l¢gmao aparilan anda temperatur vo hall olan oksigenin mig-
dar1 goriintir. Hall olan oksigenin miqgdarinin 6l¢ii vahidi mgq/l —dir. Elek-
trodun ucundaki qapaq ¢ixarilir, elektrod distillo suyunda yaxsica yuyulur,
qurudulur vo yerino taxilir.

Bositcaydan gotiiriilmiis tobii su niimunalorinds xlorid ionu titrimetrik
metod ilo toyin edilmisdir. Cay vo yeralt1 sularda xloridlorin qatilig1 nisboton
¢ox, hotta hoddindon artiq doymus mohlul soviyyasindos olur. Xloridlorin
qatiligimin artmasi suyun keyfiyyotini pislosdirir vo onu igmali su tochizati
ticiin yararsiz hala salir, suyun diger texniki vo tosorriifat moagsadlori iiciin,
homginin kond tosarriifatinda, istifadesini mohdudlasdirir. ISO 9297 beynal-
xalq standart1 lizro metodika miixtalif ndv sularin torkibinde olan xlorid
ionunun Mor metodu ilo toyini tiglin miioyyon edilmisdir [13, 14, 22] .

Bositcaydan gotiiriilmiis tobii su niimunalorinds sulfat ionu titrimetrik
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metod ilo, nitrat ionu iso Natrium-salisilat ilo spektrometrik metod ils tayin
edilmisdir. ISO 7890-3 beynolxalq standart: {izro metodika soth, yeralt1 va
igcmoli, tayini iiclin nozords tutulur. Bositcaydan gotiiriilmiis tobii su niimu-
nolorindo nitritlori toyin etmok iiglin Qriss reaktivi ilo spektrofotometrik
metoddan, ammoniom ionunu toyin etmok {i¢iin Nessler reaktivinin istiraki
ilo spektrometrik metoddan istifado olunmusdur. Soth sularinda ammonium
ionlart iiciin YVQH (yol verilon gatilig hoddi) 0,5 mgq/l toskil edir.
Ammonium ionlarinin vo nitritlorin migdariin artmasi adoton su hovzasinin
tozolikco cirklondiyini, nitratlarin artmasi iso nisbaton ¢oxdanki ¢irklonmoni
agskar edir. Bositgaydan gotiiriilmiis tobii su niimunolorinds suyun codlugu
kompleksonometrik titrlomo {isulu ilo toyin edilmisdir.

Boasitgaydan gotiiriilmiis tobii su niimunslorindo agir metallarin toyini
Agilent 7500Series ICP-MS cihaz1 vasitasilo aparilmisdir. Bu cihaz metal-
larin induktiv ciitlosmis plazma vasitosilo kiitloco toyinino osaslanir. Mogsad
niimunade olan metallarin miqdarca toyinidir. Tobii su niimunslorinds
metallarin analizi EPA 6020A metoduna osaslanir. Bositcaydan gotiiriilmiis
su niimunslorinin analiz naticalori codval 2-do verilmisdir.

Cadval 2
Boasitcaydan gotiiriilmiis su niilmunoalorinin analiz naticalori
Ne Komponentin adi Olgii Komponentlarin miqdari Yol verilon
vahidi Bositgay qatiliq hoddi
Rozdoro  |Ordokli  |Baharh
kondi kondi kondi
1 Hidrogen gostoricisi, _ 79 3.0 31 6.5-8.5
pH
. o, 182 8.2 8.2 >4.0
2 |Hoall olmus oksigen mqO,/1 % 2.0 830 2.0
3 | Elektrik kegciriciliyi x107 0.387 0.391 [0.390 -
Sm/sm 0.406 0.403 0.402
4 | Codluq mq-ekv/l |3.6 3.62 3.61 7.0
5 | Xlorid ionu, CI mgq/1 8.9 8.3 9.0 350
6 |Sulfat ionu, SO~ mgq/1 40.5 423 42.0 500
7 | Ammonium ionu, NH," {mq/I 0 0 0 0.5
8 [Nitrit ionu, NO,” mq/l 0 0 0 33
9 |Nitrat ionu, NOy mgq/1 0.31 0.42 0.29 45.0
10 |Zink, Zn mkq/1 1.58 247 5.07 1000
11 |Domir, Fe mkq/1 5.03 3.34 <LOD 300
12 |Kobalt, Co mkq/1 1.86 1.83 3.0 100
13 | Qurgusun, Pb mkq/1 <LOD <LOD <LOD 30
14 |Nikel, Ni mkq/1 0.159 <LOD <LOD 100
15 |Molibden, Mo mkq/1 20.3 8.02 6.22 250
16 |Mangan, Mn mkq/1 7.62 1.49 <LOD 100
17 |Mis, Cu mkq/1 4.47 5.16 5.42 1000
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Cay cirkliliyinin miiqayisali tohlili {i¢lin eyni orazilordon 25-
26.01.2023-cii il tarixlorindo niimunolor gotiiriilmiisdiir vo monitorinq xa-
rakterli analizlor yenidon aparilmisdir. Bosit¢aydan gotiiriilmiis su niimu-
nolorinin  fiziki-kimyovi analizlorin naticolori cadval 3-do verilmisdir.

Cadval 3
Basitcaydan gotiiriilmiis su niimunalorinin analiz naticalori
Olgii vahidi Komponentlorin miqdari Yol
Ne Komponentin adi Bositcay verilon
qatiliq
haddi
Rozdoro | Ordokli | Baharh
kondi kondi kondi
1 | Hidrogen gostaricisi, pH | — 8.2 8.3 8.4 6.5-8.5
. mqO,/1 9.0 9.4 93
2 | Hall olmus oksigen o 94.0 98.0 970 >4.0
3 | Elektrik kegiriciliyi x10” Sm/sm | 0.3880 0.390 0.391 —
4 | Codluq mgq-ekv/l 3.4 3.5 3.5 7.0
5 | Xlorid ionu, CI mgq/l 8.1 8.0 8.2 350
6 | Sulfat ionu, SO~ mq/l 41.2 34.9 32.5 500
7 | Ammonium ionu, NH," mgq/1 0.4 0.1 0.1 0.5
8 | Nitrit ionu, NO,’ mq/l 0 0.01 0 3.3
9 | Nitrat ionu, NO3 mgq/1 0.02 0.01 0 45.0
10 | Zink, Zn mkq/l <LOD <LOD <LOD | 1000
11 | Domir, Fe mkq/l <LOD <LOD 0.026 300
12 | Kobalt, Co mkq/l 2.44 3.64 2.88 100
13 | Qurgusun, Pb mkq/1 <LOD <LOD <LOD | 30
14 | Nikel, Ni mkq/l <LOD <LOD <LOD | 100
15 | Molibden, Mo mkq/l 5.18 4.38 4.88 250
16 | Mangan, Mn mkq/1 <LOD 3.25 <LOD | 100
17 | Mis, Cu mkq/1 7.1 7.33 3.32 1000

Bositgaydan gotiiriilmiis su niimunolorinin fiziki-kimyovi analizlorin
naticalari gostorir ki, nlimunalords fiziki-kimyavi parametrlorin, anionlarin
vo agir metallarin miqdart yol verilon qatiliq haddini kegmir, moisotdo vo
kond tosorriifatinin miixtalif saholorinds istifads oluna bilor.
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BO3JIEVICTBUE 3ATPSI3SHEHUS BECUTYAS HA OKPYXKAIOIIYIO CPETY
C.P.TAIKHEBA, T.H.AJIMEBA, A.A.CAMEJIOBA, M.A.ABA30BA
PE3IOME

J1J1s1 5KOJIOTMYECKOTO OLIEHUBAHUS COCTOSIHUS bacuTyas ¢ 1espio MpoBeIeHns Hayd-
HBIX MCCJIEJOBaHUN COTPYAHHUKH Kadenpbl JKosorndeckoil xumun BI'Y coBMecTHO ¢ Mo-
HUTOPHHTOBOW rpynnoii MuHuCTEepcTBa DKOJOTMU M MPUPOIHBIX PECYPCOB IMOCETHIN
bacuruaiickuii ['ocynapcTBeHHBIH NPHUPOAHBIA 3alOBEJHUK, PACIIOJIOKEHHbBIH Ha aaMH-
HUCTPaTUBHOW TEPPUTOPUM 3aHTMIIAHCKOTO paiioHa. B mpobax mpupoIHO BOABI, B3STHIX
n3 pexkun becurdait ObuM HccnenoBaHbl (U3MKO-XMMUYECKHE MapaMeTphl (TeMieparypa,
COJICHOCTb, 3JIEKTPOIIPOBOIHOCT, CYXOW OCTAaTOK, PacTBOPEHHBIH Kuciopon, pH). Ompe-
JIEJIEHO CoJiepXKaHue Cynb(dar, XIopun, HUTPAT, HUTPUT, (HocdaT-HOHOB MOHA AMMOHHSL.
Jlis onpenenenust cynbdar- U XJIOPHI-HOHOB B NMPOo0OaxX BOJBI MPUMEHSIN THTPUMETpUYE-
CKUlt MeTof, a I onpeneneHust ¢pocdar-moHoB — mpubop Visocolor Um Weltkoffer. Om-
peleneHo KOJMMYECTBO TSDKENBIX METAIIOB B Mpo0ax NMPHPOAHON BOABI, B3SATHIX M3 bacut-
qas.

KiroueBble ¢cJIoBa: IIEIOYHOCTD, CYIb(haT, XJIOPUI, HUTPAT, HUTPUT, (hocdar-anno-

Hbl, IOH aMMOHUS, JIEKTPOIIPOBOJHOCT, PACTBOPEHHBIN KuciopoA, pH, Tsxkensle merain-
JIBL.
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THE ENVIRONMENTAL IMPACT OF BESITCHAY RIVER POLLUTION
S.R.HAJIYEVA, T.I.ALIYEVA, A.A.SAMADOVA, M.A.AVAZOVA
SUMMARY

For the ecological assessment of the current state of Basitchay, in order to conduct
scientific research, in the Basitchay State Nature Reserve located in the administrative
territory of Zangilan district, the staft of the Department of Ecological Chemistry of BSU,
together of the monitoring group of the Ministry of Ecology and Natural Resources, visited
the area. Physico-chemical parameters (temperature, salinity, electrical conductivity, dry
residue, dissolved oxygen, pH) were studied in natural water samples taken from Basitchay.
The amount of sulfate, chloride, nitrate, nitrite, phosphate anions and ammonium ion was
found in the natural water samples taken from Basitchay. The titrimetric method was used
to determine sulfate and chloride ions in water samples, and the Visocolor Um Weltkoffer
device was used to determine phosphate ions. The amount of heavy metals in natural water
samples taken from Basitchay was determined.

Keywords: Alkalinity, sulfate, chloride, nitrate, nitrite, phosphate anions, ammo-
nium ion, electrical conductivity, dissolved oxygen, pH, heavy metals
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Portulaca olarecea L., belongs to the family of Portulacaceae. Common name of
this plant in English is “purslane”, in China it popular as “Mi-Chi-Xian” and in Uzbekis-
tan it popular as “‘fat grass”. This is a common, heat-loving succulent annual plant. Many
countries add it to soups and salads. It also used in traditional medicine. The chemical
composition of the Portulaca oleracea L. was studied using the following methods: High-
performance liquid chromatography (HPLC) and inductively coupled plasma mass spec-
trometry. High-performance liquid chromatography was used to determine the amino
acids, vitamins, flavonoids included in the plant. And inductively coupled plasma mass
spectrometry was used to determine the macro and microelement composition of this plant.

Keywords: Portulaca oleracea L., chromatography, amino acids, vitamins, flavo-
noids, macro and micro elements

Portulaca L.oleracea has been familiar to mankind since ancient ti-
mes. Average height of this plant about 20-30 cm. It is a succulent, annual
herb which belongs to family Portulacaceae [1](Picture-1). It has different
local names in different countries: Purslane (USA and Australia), Rigla
(Egypt), Pourpier sauvage (French), Mi-Chi-Xian (China), fat grass (Uz-
bekistan) [2]. The use of purslane in folk medicine as a medicinal plant
began at least 2000 years ago. Before being used for medical purposes,
purslane was eaten. The ancient Romans used it to treat dysentery, intesn-
tinal worms and stomach pains [3]. Photochemical studies have shown than
Portulaca oleracea L. is one of the the rich sources of omega-3 and omega-6
fatty acids, ascorbic acid and tocopherols, glutathione and betta-carotene
[4]. In addition, Portulaca oleracea L. can be consumed in the diet as a sour-
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ce of antioxidants [5].
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Pic. 1. General view of Portulaca oleracea L. Pic.2. Photograph of leaf and flower of the
Portulaca oleracea L.

Portulaca L.oleracea has antibacterial [6], analgesic and anti-
inflammatory properties [7]. Purslane is also an antioxidant [8] and it
promotes wound healing [9]. Recent studies have shown that purslane can
be used to treat diabetes [10, 11].

Traditional medicine already has different treatments for diseases as
kidney [12] and joint inflammation [13], hemorrhoids[14], weakness of
potency[15], which very common now.

More detailed table of usage of purslane in traditional medicine of
different countries given some lines later (Table 1).

Table 1
The use of Portulaca oleracea L. in folk medicine of various countries
Ne Disease Country Part of plant, used for
treatment.
1. Cough Malaysia All parts [20-21-22]
2. Asthma Fiji
3. Diarrhea Indonesia
4. Hemorrhoids Indonesia, Uzbekistan
5. Enteropathy African countries
6. Toothache African countries
7. Enteritis China, Indonesia
8. Inflammation Indonesia
of the mammary glands
9. Diabetes mellitus African countries
10. Burns Indonesia, Nigeria Leaves [23-24-25]
11. Bruises Indonesia, Nigeria
12. Cones Indonesia, Nigeria
13 Stomach pain Indonesia
14. Joint inflammation China Seeds [26]
15. Temperature rise Nigeria Fresh torn plant
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Chinese folklore called it "a vegetable that helps to live for a long
time" and it has been used in Chinese folk medicine for several thousand
years [16, 17]. The World Health Organization has introduced purslane into
the list of the most popular medicinal herbs and called it a "global panacea"
[18]. Adding purslane to wheat flour can increase the antioxidant properties
of baked bread [19].

To study the flavonoids contained in Portulaca oleracea L., the
following methods were used: electrophoresis [18], spectroscopy [27],
ultrasound-assisted extraction [28] and microwave-assisted extraction [29].
Flavonoids such as quercetin [30], apigenin [31], kaempferol [32] and
others have been studied.

Vitamins contained in purslane also have been studied, vitamin C has
been studied by liquid chromatography and mass spectrometry [33], as well
as scientific works of scientists have already revealed the content of
vitamins A, By [34], B,, B¢ [35], vitamin E [36].

Ion exchange chromatography methods were used to determine the
amino acids contained in Portulaca oleracea L. [37]. The use of absorption
spectrophotometry methods revealed macronutrients and trace elements
such as Ca, Mg and Fe contained in purslane. The presence of Na and K was
detected by flame photometry and spectrophotometry [38]. Identifying the
presence of omega-3 and omega-6 fatty acids in purslane was an important
discovery [39].

Purslane also contains organic substances such as p-coumaric acid
[40], caffeic acid [41], oxalic acid [42], 3-quinolinecarboxylic acid, indole-
3-carboxylic acid [43], catechol [44], lonchocapric acid [45], beta-carotene
[46], docosapentaenoic acid [47], which shows how important a plant is
purslane.

THE EXPERIMENTAL PART

Used laboratory instruments: Amino acids, vitamins and flavonoids
included in the purslane were studied by high-performance liquid chroma-
tography. Inductively coupled plasma mass spectrometer ICP-MS 7500,
with a plasma power of 1200 W and an integration time of 0.1 sec, was used
to study the macro and microelements included in the purslane. Calibration
of the device and further quantitative measurements were carried out using a
multi-element calibration standard from “Agilent Technologies”, which
includes 44 different elements. Spectrophotometer "EMC-30PC-UV Spec-
trophotometer" (Germany).

Determination of amino acids:

Method of execution: Isolation of free amino acids. Precipitation of
proteins and peptides from aqueous extracts of the samples was carried out on
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centrifuge cups. To do this, 1 ml of a 20% trichloroacetic acid solution is
added to a 1 ml sample. Then they waited for 10 minutes and then centrifuged
at a speed of 8000 revolutions per minute for 15 minutes to separate the
sediment. We took a sample with volume of 0,1 ml of the liquid aloft the
sediment and dried it lyophilically. The hydrolysate was evaporated, the re-
sulting dry residue was dissolved in a mixture of triethylamine acetonitrile
water (1:7:1) and then dried. To neutralize the acids, this process was repea-
ted twice [48]. To obtain phenylthiocarbamyl derivatives of amino acids, a
method developed by Stephen A. and Kohan Davil was used, suggesting the
interaction of amino acids with phenylthioisocyanate.

THE RESULTS OBTAINED AND THEIR DISCUSSION

The amino acid derivatives were isolated using high-performance li-
quid chromatography. Conditions for high-performance liquid chromato-
graphy: Agilent Technologies 1200 Chromatograph with DAD Detector,
Discovery HC C18 column with dimensions of 75x4.6 mm. Used solutions:
Solution A: 0,14 M CH3COONa + 0,05% TEA pH 6,4. Solution B: CH;CH.
The flow rate of solutions — 1,2 ml/min. Absorption of light at wavelength
269 nm. Gradient %B/min: 1-6%/0-2,5 min; 6-30%/2,51-40 min; 30-
60%/40,1-45 min; 60-65%/45,1-50 min; 60-0%/50,1-55 min

90

325610

70

g - g
20 5 %r_égfm x © E =3 g2 8§
o Z.s o BmrEd EEEINE . E3 Tz =z &5 30
T.2=5 2 11 WL SR B 8 & { & g
Fig.1. Chromatogram of amino acids found in Portulaca oleracea L.
Table 2
The content of amino acids in the Portulaca oleracea L.
Names of amino acids Concentration mg/g
Aspartic acid 0,236438
Glutamic acid 0,521122
Serin 0,153061
Glycine 0,298201
Asparagine 0,579692
Glutamine 0,284861
Cysteine 1,711475
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Threonine 0,328772
Arginine 0,753549
Alanin 0,572384
Proline 0,515004
Tyrosine 0,273537
Valin 0,629979
Methionine 0,131986
Histidine 0,097274
Isoleucine 0,206888
Leucine 0,3165
Tryptophan 0,30654
Phenylalanine 0,209547
Lysine 0,733267
Total 8,860075

Analysis of water-soluble vitamins: Phosphoric, acetate buffer
systems and acetonitrile were used as an eluent to determine water-soluble
vitamins using high-performance liquid chromatography.

Table 3
Choosing an eluent (the flow rate is 1 ml/min. The temperature
of the thermostat is 25°C, n =5, C =5 pl)

The ratio of acetate buffer systems and acetonitrile Time, min
96:4 0-5
90:10 6-8
80:20 9-15
96:4 15-17

As an optimal eluent, a mixture of an acetate buffer system with
acetonitrile was used.
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Fig.2. Chromatographic spectra of vitamins found in the Portulaca oleracea L.
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Table 4
The amount of water-soluble vitamins contained in
Portulaca oleracea L. (time, buffer. Flow rate 1ml/min)

Vitamins Portulaca oleracea L.
Concentration mg/g
Vitamin B2 3,170399
Vitamin B9 4,107719
Vitamin B3 0,028215
Vitamin C 0,015587

The amount of vitamin B9 is greater than the amount of other water-
soluble vitamins in Portulaca oleracea L. Vitamin B9 participates in the
metabolism and synthesis of certain amino acids, in addition, it participates
in the synthesis of nucleic acids, enhances the blood-creating abilities of the
bone marrow, improves the absorption of vitamin B12 by the body [49].

Vitamin B2 plays an important role in protecting the body from
various sepsis and ischemia. Also, recent studies have found that this
vitamin reduces the likelihood of certain types of cancer. The works of re-
searchers have studied various properties of vitamin B2 due to its antioxi-
dant, anti-aging, anti-inflammatory, anti-cancer properties [50].

Determination of flavonoids by high-performance liquid chromato-
graphy: The amount of flavonoids contained in the Portulaca oleracea L.
was studied using high-performance liquid chromatography in gradient
mode using a diode-matrix detector (DAD). Acetonitrile and buffer solu-
tions were used as the mobile phase. Spectral data were studied in the range
0f 200-400 nm [51].

Conditions for high-performance liquid chromatography: Agilent
Technologies 1260 high-performance liquid chromatography equipped with
DAD (Diode Array Detector) detector, the separating column Eclipse XDB-
C18 5 microns, 4,6x250 mm.

Solutions:

Solution A: 0,14M CH3COONa + 0,05% TEA pH 6;

Solution B: CH;CH.

In the gradient mode, the hydrogen index of the acetonitrile buffer
solution was equal to pH = 2.92. Measurements were carried out at (4% :
96%) 0-6 min., (10% : 90%) 6-9 min., (20% : 80%) 9-15min., (4% : 96%)
15-20 min. The speed of movement of the mobile phase is 0.75 ml/min.
Absorption of 254 nm.
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Fig.3. Chromatographic spectrum of rutin, which was detected
in Portulaca oleracea L.
mAU g E iﬁ
8- K
6 2° 1 o8 H
] nok (T E ¥
& 23 i L
+ &\ L8 &
ﬁ% 3"" "P"g ﬂihgn ]
2 5 S A B
R i , S
1 4 § 8 1 2 % mn
Fig.4. Chromatographic spectrum of quercetin, which was found
in the Portulaca oleracea L.
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Fig.5. Chromatographic spectra of salidroside, dihydroquercetin
and luthionine, which were found in the Portulaca oleracea L.
Table 5
The amount of flavonoids in the Portulaca oleracea L.
Name of flavonoids Concentration mg/g
1. Dihydroquercetin 0,434
2. Luthionin 0,063
3. Quercitin 0,204
4, Rutin 0,16
5. Seneroside 0,25
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Determination of micro and macro elements: The macro and
microelement composition of the plant was studied on an inductively
coupled plasma mass spectrometer at 7500 in the "Semiquant" mode using
"Test.M" [52-53].

To study the object, samples weighing 0.1 grams were placed in
heat-resistant envelopes for isolation, then 10 ml of concentrated nitric acid
(HNOs3) and 2 ml of perchloric acid (HCIO4) were poured. The obtained
samples were boiled in a tile until the plant samples completely decomposed
and a transparent solution was formed. After that, the obtained samples were
mixed with water to obtain a 100 ml solution and the last solutions were
analyzed using an inductively coupled plasma mass spectrometer.

Table 6
The amount of macro and microelements
in the Portulaca oleracea L. (mg/kg)

Macro elements Titanium (Ti) 35,7
Potassium (K) 35295 Vanadium (V) 1,85
Calcium (Ca) 13088 Chromium (Cr) 3,37
Magnesium (Mg) 13830 Manganese (Mn) 46,9
Sodium (Na) 999 Iron (Fe) 982
Phosphorus (P) 752 Cobalt (Co) 0,625
Micro and ultramicroelements Nickel (Ni) 4,39
Lithium (L1i) 3,18 Copper (Cu) 6,11
Beryllium (Be) <0,05 Zinc (Zn) 9,43
Boron (B) 127 Gallium (Ga) 3,04
Aluminium (Al) 1282 Strontium (Sr) 181
Todine (1) 0,486 Zirconium (Zr) 0,702
Arsenic (As) 0,708 Niobium (Nb) 0,059
Rubidium (Rb) 15,7 Molybdenum (Mo) 1,96

According to the data given in the table, it can be understood that
most of the elements considered macro and microelements were found in the
purslane plant. They are listed below in descending order:

Macro elements — K> Mg > Ca>Na>P;

Micro and ultramicroelements— A1> Fe > Sr > B> Mn > Ti > Rb > Zn> Cu>
Ni>Cr>Li>Ga>Mo>B>As>Zr>Co>1>Nb>Be

In total, 26 different elements were found in the purslane plant. These
elements play an important role in the human body

CONCLUSION.

The Portulaca oleracea L. plant contains amino acids, vitamins,
flavonoids, macro and microelements that have an important role in the vital
processes of the body, increase resistance to diseases and help prevent
various diseases.
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Given the presence of medicinal substances in this plant, it can be
used as food additives. Preparation of food additives from the purslane plant
will not harm the environment, it will be low-cost and people of different
age categories can use such food additives. In particular, such dietary
supplements will help strengthen the health of young people.
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PORTULACA L.OLERACEA KiMY9Vi TORKIBININ OYRONILMOSI

M.M.OKBOROVA, i.R.9SGOROV,
Z.A.SMANOVA, T.I.OLIYEVA, A.A.SOMODOVA

XULASO

Portulaca olarecea L., Portulacaceae ailosino aiddir. Bu bitkinin ingilis dilindo
fimumi ad1 "portula”, Cindo "Mi-Chi-Xian" vo Ozbokistanda "yag ot" kimi moshurdur. Bu
adi, istiliyi sevon sirali, sukkulent, birillik bitkidir. Bir ¢ox 6lkolor onu sorba vo salatlara
olavo edirlor. Tobabotds istifads olunur. Portulaca oleracea L.-nin kimyavi torkibi agagidaki
iisullarla todqiq edilmigdir: Yiiksok performansli maye xromatoqrafiyasi (HPLC) va induk-
tiv birlogmis plazma kiitlo spektrometriyasi. Bitkinin torkibino daxil olan amin tursularini,
vitaminlori, flavonoidlori toyin etmak ii¢ilin yiiksok effektiv maye xromatoqrafiyasindan is-
tifade edilmisdir. Bu bitkinin makro vo mikroelement torkibini miioyyen etmok ii¢iin in-
duktiv birlogmis plazma kiitlo spektrometriyasindan istifado edilmisdir.

Acar sozlar: Portulaca oleracea L., xromatoqrafiya, amin tursulari, vitaminlor, fla-
vonoidlar, makro vo mikro elementlor

N3YUYEHUE XUMHUYECKOI'O COCTABA PORTULACA L.OLERACEA

M.M.AKBEPOBA, U.P.ACKEPOB,
3.A.CMAHOBA, T.U.AJIMEBA, A.A.CAME/IOBA

PE3IOME

Portulaca olarecea L. otHOCHTCS K cemeiicTBy Portulacaceae. Pacnpoctpanennoe
Ha3BaHHUE 3TOTO PACTCHUS HA aHTIIMICKOM SI3bIKE — «IIOPTyJaKk», B Kurtae oHO momysisipHO
kak «Mu-Uu-Csub», a B Y30eKHCTaHE — KaK «OKUPHAs TpaBay. ITO 0OBIYHOE, TEIUIOIIO-
OMBOE CYKKYJICHTHOE OJJHOJIETHEe pacTeHne. Bo MHOTHMX cTpaHax ero g00aBIISIOT B CYIIBl U
canatel. Ero Taxke HCIONB3YIOT B TpaJULHOHHONM MeauuuHe. XUMHYECKHH COCTaB
Portulaca oleracea L. m3ydanu cieayromMu MeTOJIaMH: BBICOKOA(()EKTUBHON >KHIKOCT-
Hol xpomarorpadun (BOXKX) n Macc-cieKTpoMeTpuu ¢ MHIYKTUBHO-CBSI3aHHON TIa3MOH.
C momonbio BEICOK03(D(HEKTHBHON JKUIKOCTHOH XpoMaTorpaduu ObIIH OIPEAeIeHbl aMu-
HOKHCIIOTBI, BUTAMUHBI, ()JIABOHOU/IBI, BXOAAIINE B COCTAB PACTEHUS. A I ONpEAeIeHHs
Makpo- M MHKPO3JIEMEHTHOTO COCTaBa 3TOTO PACTEHUS] HCIIOJIBb30BAIM MAaCC-CIIEKTPO-
METPUIO C HHAYKTUBHO-CBSI3aHHOM IIa3MOM.

KuoueBnbie caoBa. Portulaca oleracea L., xpomarorpadus, aMUHOKHCIOTHI, BU-
TaMHHBI, (PJIABOHOMIBI, MAKPO- K MHKPOIJIEMEHTHI.
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AZORBAYCANIN KOND TOSORRUFATINDA TORPAQ
RESURSLARINDAN VO MINERAL GUBROLORDON
ISTIFADONIN AQROEKOLOJi ASPEKTLORI
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Moaqals Azarbaycamin kand tasarriifatinda istifada edilon akin sahalari altinda mine-
ral giibralarin verilmasinin bitki mahsuldarligi va mahsulla torpaqdan qida elementlarinin
aparilmasina tasiri va balansimin hesablanmasina hasr edilmisdir. Maqalada, hamginin mi-
neral giibralorin illik normasint azaltmaqla va iizvi giibralorin isa ¢atismazligint gismon
mikrobioloji preparatla avaz etmakla tatbiginin effektiviiyi tadqiq edilmisdir.

Uzvi-mineral giibraloma sisteminin tatbiginda (N40 P60 K60) + 10 t\ha peyin +15
I/ha mikrobioloji preparatin(* Pseudomonos Fluerescens” ¢op bakterialar: torkibli Sidere-
for Fe helatini yaradan birlasmalar) xiisusi ahomiyyat kasb etmasi ilo bitki mahsuldarliginin
yiiksaldilmasina nail olunmugdur.

Aparilan arasdirmalarla Azarbaycanin akin sahalarinda miixtalif kand tasorriifati
bitkilori altinda qgida elementlorinin balansinin manfi oldugu miiayyan olunmugdur.

Acar sozlor: Torpaq resurslari, mineral, iizvi vo lizvi-mineral giibraloms sistemi,
kond tosarriifati, qida maddolori vo balanst

GIRIS

Torpagin ilkin miinbitliyi, torpaq xiisusiyyatlori, onun kond tosor-
riifatinda istifadosinin limitlondirilmasi vo torpagin antropogen deqradasiya
olunma doracasi ohomiyyatli doracads orzaq tohliikasizliyinin biitiin kompo-
nentlorini miioyyon edir.

Torpaq miinbitliyinin qorunmasi vo artirilmasi eloco do kond tosar-
riifat1 bitkilorinin mohsuldarliginin artirilmasi, basqa sézlo vahid sahadon
yiikksok vo keyfiyyatli mohsul gotiiriilmasi orzaq tohliikesizliyinin tomin
edilmasindo on baslica amillordon biri kimi qiymatlondirilmokdadir.

Kond tosarriifat1 bitkilorine ilden ilo mineral giibralorin verilmasi ar-
tirilsa da, bu gostoricilor torpaq miixtalifliyinin soviyyasinin yiiksoldilmosin-
do kifayst qodor olmadigi melumdur. Bu ndqteyi-nazardon mohsulla apa-
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rilan gida elementlorinin torpaga qaytarilmasi vacibdir. Uzvi giibrolorin
catismazligi mineral giibrolorin genis sokildo totbiginin zoruriliyi daha qa-
bariq sokilds 6ziinii gdstormakdadir.

TODQIQATIN METODIKASI

Aparilan todqiqatlar torpaqsiinasliq vo aqrokimyada timumi qobul
edilmis metodikaya uygun olaraq aparilmigdir. Todqiqat obyekti Azorbay-
canin kond tosarriifatinda istifados edilon okin sahalorini ohato etmisdir.

Tadqgiqatlar donli taxil, pambiq, tiitiin, kartof, torovez, bostan vo
meyvo - gilomeyva bitkilari becarilon torpaq sahalorini ohato etmisdir.

Mineral giibralorin ayr1 — ayr1 okin sahalari lizro verilmasi vo kond
tosarriifat1 bitkilorinin mohsuldarlig1r “Azorbaycanin kond tosorriifati” adli
statistik mocmuadon istifado edilmakle, balans gostaricilori isa hesablama
yolu ilo miioyyonlogdirilmisdir.

Tadgiqat zamani homginin “ArpoxuMu4e METOJbI HCCIEIOBAHUS
mo4B. MockBa «Hayka» 1975, O.A.Sokolovun timumi redaktosi ilo kitabdan
va B.A. Dospexovin “meroanka nmonesoro omnbita’M.Komnoc — 1985. Meto-
diki vosaitlordon istifado edilmoklo aparilmisdir. Eksperimental todqiqatlar
Quba —Xag¢maz bolgasinin suvarilan ¢oman —qahvayi torpaqglarinda “Qolden
delises’alma sortu olan meyvo baginda aparilmisdir.

Quba-Xa¢maz bolgosi meyvo vo toravaz bitkilorinin yetisdirilmasi
iiclin olverigli torpaq iglim soraitino malikdir. Burada intensiv vo sonaye
bagciliginin inkisafi ligiin hor ciir sorait movcuddur. Orazido bag saholori
osason doniz soviyyasindon 300-400 m hiindiirliikdon baglayaraq 800 metrs
qadar yiiksalir va Boyiik Qafqazin dagliq ve dag atoyi zonalarini ohats edir.

Todgigatin aparilmasinda mineral giibrolomo sistemindo azotlu giib-
rolordon ammonium nitrat (NH4NO3-34.0%), fosforlu giibralordon sado su-
perfosfat (Ca(HPOs), 18-%-li) kaliumlu giibrolordon iso kalium sulfat
(K2SO04- 46%-11) vo Kalium xlorid (KCL-52%-11) glibrolorindon istifado et-
misdir.

Uzvi giibralomos sisteminda torkibinds 0.5% N, 0.25 % P,0s vo 0.6%
K;O olan 65% nomlikdo, anaerob yarimyanmis iribuynuzlu mal-qara
peyinindon istifads edilmigdir.

TODQIQATIN NOTICOLORI VO ONUN TOHLILI
Aparilan todqiqat noticosindo Azorbaycanin Kond Tosorriifat1 sis-
temindo miixtolif kond tosorriifati bitkilori altinda olan okin saholori vo
imumilikdo ayri-ayri illor iizro respublikamizin {imumi okin sahosi miioy-
yanlogdirilmisdir. Homginin miixtolif illordo kond tosorriifati okinlorinoe mi-
neral giibralorin verilmasi 100 % qidali (saf) madds hesabi ilo miioyyonlos-
dirilmisdir. Yuxarida qeyd edilon gostaricilor ilizra hazirlanmis codvallorden
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istifado etmoklo hesablama yolu ilo sahadon aparilan qida elementlorinin
(NPK) miqdar vo kond tosorriifat1 bitkilori becorilon torpaqglarda gida ele-
mentlorinin balans1 hesablanmisdir.

Respublikamizda miixtalif illordo okin saholorinin miqdar1 vo ayri —
ayr1 bitki qruplari iizra okin saholorinin miqdar1 Codval 1-do gosterilmisdir.

Cadval 1
Kond tasarriifati bitkilorinin akin sahasi, min hektarda (min.ha)
Gostoricilor illor
2003 2017 2018 2019 2020 2021
Comi okin sahasi 1219,5 | 1665,7 | 1738,0 | 1717,1 | 1630,9 | 1644,5
Danli vo donli-paxlal bitkilor — 776,3 | 977,2 | 1083,1 | 1072,3 | 989,1 | 998,7
comi
O ciimladon bugda 592,2 | 596,1 | 679,1 | 670,0 | 5884 | 572,3
O ciimlodon paxlalilar 8,4 17,1 26,0 17,2 42,7 10,4
Texniki bitkilor (comi) 88,9 180,9 | 159,0 | 130,2 | 122,0 | 122,0
Kartof, bostan va torovaz bitkilori 164,3 151,5 149,7 147,7 143,6 144,6
(comi)
Yem bitkilori (comi) 190,0 | 356,1 | 346,2 | 366,9 | 376,2 | 379,2

Umumi okin sahasi 2003-cii ilo 1219,5 min ha o ciimledon denli taxil
vo donli paxlali bitkilorin okin sahosi 776,3 min ha, o ciimlodon tokco bugda
bitkisi okinlori 592,2 min ha togkil etmisdir. Texniki bitkilorin okin sahosi
88,9 min ha, kartof, bostan vo torovoz bitkilori 164,3 min ha, yem bitkilori
19 190,0 min ha togkil etmisdir. 2018 —ci ildo okin sahalorinin miqdari
2013-cii i1ldo miigayisodo 518,5 min ha artaraq 1738,0 min hektara ¢atmis-
dir. Danli taxil va donli paxlali bitkilorin okin sahslorinin miqdart 2003-cii
illo miigayisodo 306,8 min hektar artaraq bu giino kimi on yiiksok gos-
toriciyo (1083,1 min ha) nail olunmusdur.

2021-ci ildo okin sahoalorinin migdar1 2018-ci illo miigayisado toqri-
bon 93 000 hektar, o climlodon bugda okinlorinin sahosi iso 106,8 min ha
azalmasi miisahido edilmisdir. 2021-ci ilin gdstaricilorini tohlil edorkon okin
strukturunda yem bitkilori okinlori istisna olmaqla digoer bitkilorin okin
saholarinin do azalmasi miisahido edilmisdir.

Kond tosarriifatt bitkilorinin mohsuldarliginin yiiksoldilmasindo mi-
neral giibralorin totbiginin boyiik rolu vardir. Respublikamizin okin saholo-
rind miixtolif illordo verilon mineral gilibralorin miqdar1 cadval 2-da veril-
migdir. Codvaldon goriindiiyii kimi okin sahoalorino verilon mineral giibrolor
100 % qidal1 (saf) maddo hesab1 ilo 2013-cii ildo miivafiq olaraq 82,0 vo
81,0 kq /ha olmagqgla yiiksolmosi miisahido edilmis, 2021-ci ildo iso 47,0
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kg/ha olmagla xeyli migdarda azalmast miioyyon edilmisdir. Respublika-
mizin okin saholorino mineral giibrolorin verilmosinin koskin azalmasi
pandemiya ilo olagodar 6lkays mineral giibralor idxalinin koskin azalmasi
ilo olagodar olmusdur. Belo ki, comi mineral giibralorin idxali 2020-ci ildo
350,5 min ton toskil etmisdirso bu gostorici 2021-ci ildo 229,6 min ton,
basqga sozlo 34,5 % azalmasi miisahido edilmisdir.

Cadval 2

Kand tasarriifati okinlorina mineral giibralorin verilmasi,

100% qidah (saf tasiredici) madds hesab ilo

Gostaricilar vo bitkilorin adlari illor

2013 | 2017 | 2018 | 2019 | 2020 | 2021
Comi min ton 29,3 | 118,7 | 141,3 | 159,3 | 151,6 | 88,0
Hor hektar okins kg-la 16 63 72 82 81 47
Ondan:
Taxila (qargidalisiz) 20 62 86 89 88 66
Pambiga 30 144 84 127 131 70
Tiitlina 66 114 141 131 137 67
Kartofa 28 41 81 81 87 49
Toaravaz vo bostan bitkilarino 24 62 91 96 98 27
Yem bitkilorino 4 18 35 26 29 9
Baglara 12 52 63 64 73 40
Uziimliikloro 7 60 40 51 54 18
Giibralonmis saholorin {imumi akinds xiisusi 68 72 84 80 79 66
¢okisi, %-lo

2020-ci 1ilin gostaricilorino gora mineral giibrolor 100 % qidal1 (saf)
madda hesabi ilo yiiksok normada 137 kq /ha tiitiin bitkisino, agag1 normada
(29 kg/ha) iso yem bitkilorine verildiyi miisahido edilmisdir.

Aparilan tadgiqat zamani kond tosorriifat1 bitkilorinin mohsuldarlig
vo mohsulla gida elementlorinin torpaqdan aparilmasi da Oyronilmisdir.
Cadval 3-dos okilon bitkilor vo bitki qruplar: tizre miixtalif illorde mohsul-
darliq gostoricilori vo torpaqdan aparilan azot, fosfor vo kaliumun miqdari
miioyyan edilmisdir.

2013-2021 —ci illor arasinda aparilan miisahidolor zamani donli taxil
bitkilorinin mohsuldarlig1 26,6 — 32,8 s/ha; pambiq bitkisinin mohsuldarligi
15,0 — 33,6 s/ha tiitlinlin mohsuldarhigi — 16,6-21,3 s/ha; kartofun moh-
suldarlig1 124,0 — 184 s/ha; torovoz bitkilorinin mohsuldarhigi 140,0 — 190,0
s’/ha; bostan bitkilorinin mohsuldarligr 112,0 — 228 s/ha, meyvo va gilo-
meyvo bitkilorinin mohsuldarligi 70,0 — 71,5 s/ha va iiziim bitkisinin moh-
suldarligi iso 50,9 — 104,8 s/ha arasinda toroddiid etmisdir. Kond tosorriifat
bitkilorinin mohsuldarliginin 2020 vo 2021 —ci illordo daha yiiksok oldugu
miioyyan edilmisdir.

74



Kond tosorriifatt bitkilorinin mohsuldarliq gostericilori nozors alin-
magqla hor 10 sentner osas mohsulla torpaqdan aparilan qida elementlorinin
(NPK) miqdari tayin edilmisdir.

Aparilan todqigat zamani miioyyon edilmisdir ki, 10 sentner osas
mohsulla azotun aparilmasinda daha ytiksok gostaricilor 60 kq olmagla tiitiin
bitkisinds 45 kq olmagla pambiq bitkisindo, daha asag1 gostoricilor iso liziim
bitkisindo 2 kq torovoz vo bostan bitkilorinds iso 2-3 kq oldugu miioyyon
edilmisdir.

Torpaqdan fosforun aparilmasinda daha yiiksok olmaqgla (15 kq)
tiitlin vo pambiq bitkilori torofindon 1-2,2 kq olmagla bostan, torovoz, iiziim
va kartof bitkisi torofindon iso daha az aparildigi miisyyon olmusdur.

Torpaqgdan kaliumun aparilmasinda da pambiq vo tiitiin bitkilori to-
rofindon, miivafiq olaraq 50 kqg/ha vo 40 kqg/ha olmagqla aparilmasi miisahido
edilmisdir.

Bostan, taravoz va iiziim bitkisi torafindon torpaqdan kaliumun aparil-
mas1 daha asag1 olmaqla miivafiq olaraq 3,4 vo 5 kq oldugu miioyyan edil-
migdir.

Kond tosarriifat1 bitkilorinin mohsuldarligi vo mohsulla aparilan osas gida
elementlorini (NPK) nozoro almagla miixtolif illordo 1 ha torpaq sahasindon
aparilan azot, fosfor vo kaliumun miqdart da miioyyon edilmigdir (Cadval 3).

Danli taxil bitkilorinin okin sahslerinds torpagin hor hektarmdan aparilan
azot, fosfor vo kaliumun miqdari illor tizro miixtolif olmusdur. Bitki mohsulu ilo
azotun aparilmasi 2013-2021- ci illor {izra 79,8 — 98,4 kg/ha, fosfor lizro 31,9 —
39,4 kg/ha, kalium {izra iso 66,5 — 82,0kqg/ha togkil etmisdir ki, bu da 2013 — cii
illo miigayisade 2021-ci ildo 1,0 hektar sahodon azot elementi lizra aparilma
18,6 kg/ha; fosfor tizro aparilma 7,5 kqg/ha; kalium tlizro iso 25,5 kg/ha togkil
etmigdir.

Texniki bitki mohsullar ilo torpagdan aparilan qida elementlorin miqdari
kond tosarriifat1 bitkilori arasinda daha yiiksok oldugu miioyyson olunmusdur.
Tiitlin bitkisi mohsulu ilo aparilan gida elementlorin miqdar azot {izro 127,8 —
34,4 kg/ha; fosfor tizro 28,5 — 33,6 kqg/ha; kalium iizro iso 76,0 — 89,6 kg/ha
miioyyon edilmisdir.

Pambiq bitkisi mohsulu ils aparilan gida elementlorinin azot, fosfor v
kalium {iizra miqdar1 da miioyyanlosdirilmis vo 67,5 — 151,2 kg/ha, fosfor {lizro
22,5 — 50,4 kg/ha, kalium tizro iso 75,0 — 168,0 kg/ha olmaqgla digor kond
tosarriifat1 bitkilori ilo miiqayisados yliksok oldugu miioyyon edilmisdir.

Taravaz va bostan bitkilarinin okin saholarinds torpaqdan aparilan qida
elementlorin miqdan azot iizro 3,5 — 4,7 vo 3,4 - 6,8 kg/ha; fosfor {izro 1,4 — 1,9
% vol,1 — 2,3 kg/ha; kalium {izrs iss 5,6 — 7,6 vo 3,4 — 6,8 kqg/ha olmagla digor
kond tosorriifat: bitkilori ilo miiqayisado agagi olmasi miisahido edilmisdir.

Belalikls, aparilan tadqiqat zamani kond tosarriifat: okinlorinds har hektar
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torpaq sahosindon aparilan osas qida elementlorin (NPK) miqdar texniki
bitkilor (tiitiin, pambiq) iizro daha ytliksok, torovoz vo bostan bitkilori tizro 159
daha asag1 oldugu miioyyon olunmusdur.

Aparilan todqigat zamani kond tosorriifatt bitkilori altinda qida ele-
mentlorinin (NPK) balanst da miioyyon edilmisdir (Cadval 4).

Bitkilorin gqidalanmasi vo gida elementlorinin okingilikdo balanst masalasi
todgiqatcilart homiso maraqlandirmigdir.

Holo 1825-ci ildo Moskva Universitetitinin professoru M.Q.Pavloun
okingilik kimyasi elmi asorindo bu masalolors toxunulmusdur. Y. Libixin qida
elementlorinin torpaga “tam gaytarilmasi” ideyast M.Pavlov torofindon do
inkisaf etdirilorok gida maddalari ehtiyatinin torpaga qaytarilmasinin vacibliyi
gostorilmisdir. Lakin sonralar aqrokimyada gida maddoslorinin balansi {izro
todgiqatlar Y.Libixin “Kimya okingiliyin vo fiziologiyanin olavasinds” vo
torpagdan bitki mohsulu ilo gotiiriilmiis mineral maddoslorin tamamilos torpaga
gaytarilmasi toliminin yaranmasi ilo inkisaf etmoya baslanmisdir.

Torpaq miinbitliyinin borpasinin genislondirilmaosi ilkin soraitdo bitki
mohsuldarliginin fasilesiz olaraq tomin edilmesidir. Bundan basqa mohsul-
darligin yiiksoldilmasi ilo otraf miihitin yaxsilasdirilmasinda slverisli sorait
yaranir.

Bu iso okingilikdo gida maddslorinin aktiv balansi ilo miimkiin ol-
dugu miioyyonlosdirilmigdir [Mineev V.Q.-1990].

Qida maddolorinin balansi — bu torpaqda (todqigat sahosindo) biitiin
daxil olan vo aparilan maddolor nozors alinmagqla, daxil olma (giibralorlo,
tobii monbalar vo s.) vo istifado edilon (mohsulla aparilma, tobii itkilor — yu-
yulma, gazsokilli ugma vo s.) qida maddslorinin migdarinin miioyyon edil-
mis zaman ¢ar¢ivasindo komiyyatco ifadosidir.

Qida maddolorinin balansinin miioyyon edilmosi okingilikdo giibralo-
monin saviyyasinin qiymotlondirilmosindo ¢ox miihiim ohomiyyot dasiyir.
Okingilikda qida elementlarinin balans gdstoricisinin “0” (sifir) gostericisi v
yaxud gostaricilorin bu rogom otrafinda miisboto dogru olmasi giibrolonmo
soviyyasinin olverigliliyindon, sifir roqomindon kaskin uzaqlasmalar iso
oksino giibrolonmonin somaorasizliyinin dl¢iisti kimi, basqga sozlo sifirdan xeyli
yuxari gostaricilor izafi glibrolonmoni, sifirdan xeyli asag1 yoni monfi balans
159 qida maddolarinin ¢atismazliginin gostaricisi kimi qiymotlondirilir.

Aparilan todqiqat zaman bitkilorlo qida elementlorinin aparilmasi
odobiyyat molumatlarindan istifado etmoklo vo mohsuldarliq gostoricilori
nazara alinmagla hesablama yolu ilo ayri-ayri kond tesarriifat1 bitkilori al-
tinda torpaqda qida maddoslorinin balans1 hesablanmigdir.

76



Cadval 3
Kand tasarriifati bitkilorinin mohsuldarhgi (s/ha) vo mahsulla torpaqdan qida elementlorinin aparilmasi

10 sentner asas 1,0 ha torpaq sahasindon aparilmisdir, kq/ha
mohsulla qida
Bitki Mbohsuldarhg, illar iizrs (s.ha) maddolorinin
qruplari iizra torpaqdan
aparilmisdir
kq-la

2013 2017|2018 | 2019|2020 | 2021 | N | P,O5 | K,O 2013 2018 2020 2021

N |[P,0:|K,0] N [P,0:|]K,0] N |[P,0;|K,0[|N]| P,0; |K,0O

1. Donli 26,6 29,8300 (32,1 (31,832,830 12 25 79,8 | 31,9 |66,5| 90,0 | 36,0 | 75 | 95,4 | 38,2 |79,5| 98,4 | 39,4 | 82
taxil

bitkilori

Pambiq 150 |[153| 17,6 | 29,5 (33,6 |28,5]|45| 15 50 (67,5225 75 |79,2| 264 (88,0|151,2]| 50,4 | 168 |128,2| 42,7 [142,5

Titin | 224 |16,6] 19,0 | 193 | 22,1 | 21,3 | 60| 15 | 40 [134.4] 33,6 | 89,6|114,0| 28,5 | 76,0 | 132,6| 33,2 | 88,4 [127,8| 32,0 | 85,2

Kartof 124 | 150 | 149 | 169 | 174 | 184 |6,2| 2,2 | 95 | 7,7 | 2,7 |11.,8| 9,2 | 3,3 [142| 10,8 | 3,8 |16,5| 11,4 | 4,1 | 17,5

Rl Bl B

Torovaz | 140 | 155 | 162 | 176 | 188 | 190 [2,5] 1,0 | 4,0 | 3,5 | 1,4 | 56| 40 | 1,6 | 65 | 47 | 2.8 | 7.6 | 48 | 1,9 | 7.6
bitkilori

6.| Bostan | 112 | 187 | 192 [ 209 | 224 | 228 | 3 | 1 3 134 [ 1,1 [ 3458195867 226768123168
bitkilori

7. |Meyvava| 70,9 |684]68,0]| 71,0703 |71,5|5]| 3 6 35 | 21,0 |42,0| 34 | 204|408 351 | 21,1 |42,2] 35,8 | 21,5 | 43,0
gilomeyvo
bitkilori

8. | Uzim | 50,0 |84,1] 92,8 |104.8] 994 | 982 2,0 1,5 | 50 | 102 | 7,6 |25,5] 18,5 | 14,0 | 46,4 | 19,8 | 15,0 |49,7| 19,6 | 14,8 | 49,1
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Cadval 4

Kand tasarriifat1 bitkilori becarilon torpaqlarda qida elementlorinin (N,P,K) balansi (kq/ha)

Bitkilor va bitki qruplari
100 % qidal (saf) madda
hesabi ils (kq-la)

1,0 ha torpaq sahasino mineral
giibralor verilmisdir (N, P,Os,

K,O comi, kq-la)

1,0 ha torpaq sahasindon aparilmsdir

(N, P,0s5, K,O comi, kq-la)

Osas qida maddalarinin
(NPK balansi, kq/ha)

2013 | 2018 | 2020 2021 2013 2018 2020 2021 2013 2018 2020 2021
1 [Donli taxil bitkilori 20 | 86 88 66 178,2 201,0 213,1 2198 |-158,2 | -115 | -125,1 | -153.8
2 [Pambiq 30 | 84 | 131 70 165,0 193,6 369,6 3134 | -135 | -109,6 | -238,6 | -243.4
3 | Tiitiin 66 | 141 | 137 67 257,6 2185 2542 2450 | -191,6 | -77.5 | -1172 | -178
4 |Kartof 28 | 81 87 49 2272 26,7 31,1 33.0  |+5.8 543 | 4559 | +16,0
5 | Toravez bitkilori 24 | 91 98 27 10,5 12,1 14,1 143 35 | +789 | +83,9 | +12,7
6 |Bostan bitkilori 24 91 98 27 7,9 13,5 15,6 15,9 +16,1 | +77,5 | +824 | +11,1
7 |Meyva va gilomeyvo 12 63 73 40 98,0 95,2 98,4 100,3 -86 =322 -254 -60,3
bitkilori
8 |Uzim 7 40 54 18 433 78,9 84,5 83,5 363 | -389 | -30,5 | -655
9 | Har hektar okin sahasina 16 72 81 47 97,8 105,0 138,5 128,2 -81,8 -33 -57,5 -81,2
kq-la
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Kond tosorriifatt bitkilori altinda osas qida elementlorinin (NPK)
balansi cadval 4-do verilmisdir. Codvoldon goriindiiyii kimi kond tosorriifati
bitkilorinin oksariyyetindo torpaqda osas qida elementlorinin balansinda
“monfi” noticolor alinmisdir. Yalniz {i¢ bitki vo bitki qruplar {izro (bostan,
toravaz va kartof bitkilori altinda torpaqda osas qida elementlorinin balanst
“miisbot” oldugu miioyyonlosdirilmisdir. 2013-2021-ci illorde azot, fosfor
vo kaliumun comi iizro qida elementlorinin balans gostoricilorinin bostan
bitkilori altinda (+16,1 kqg/ha) — (+82,4 kg/ha); torovoz bitkilori altinda
(+13,5 kg/ha) — (+83,9 kqg/ha); kartof bitkisi altinda iso (+5,8 kg/ha) — (55,9
kg/ha) arasinda toroddiid etmisdir.

Kond tosarriifat: bitkilorinin becarilmasinda torpaqda qida element-
lorinin daha yiiksok “monfi” balans gostaricilari tiitiin, donli taxil vo pambiq
bitkilori becarilon saholordo miisahido edilmisdir. Belo ki, osas qida elemen-
lorini balans: tiitiin bitkisi okinlorindo (-77,5 — 19,6 kqg/ha); donli —taxil bit-
kilori okinlorindo (-115,0 — 158,2 kg/ha); pambiq bitkisi okinlorindo iso
(109,6 kg/ha) — (-243,4 kg/ha) olmagla miioyyon edilmisdir.

Tadgiqat zamani1 meyva-gilomeyva vo {liziim bitkilori altinda da asas
gida elementlorinin torpaqda “monfi” balans1t miisahidos edilmisdir.

Umumilikdo kond tosarriifat: bitkilorinin okinlori {izro miivafiq illor
iizro (2013-2021) osas qida elementlorinin torpaqda balansi “monfi” ol-
magqla 33-81,8 kq/ha arasinda toraddiid etmosi miisahido edilmigdir.

Azorbaycanin kond tosorriifati okinlorindo donli taxil, tiitiin vo pam-
biq bitkisi okinlori becarilon torpaqlarda koskin qida elementlorinin ¢atig-
mazlig1 miioyyon edilmis, torovoz, bostan vo kartof bitkisi becorilon torpaqg-
larda iso mévcud mohsuldarligi nozors alaraq gilibralorin totbiqindo miioyyan
catismazliglarin oldugu agkar edilmisdir.

Aparilan eksperimental todqiqatlar zamani Quba —Xa¢maz zonasinin
suvarilan ¢omon-qohvayi torpaqlarinda alma bitkisi aqrosenozlarinda giib-
rolorin totbiginin aqroekoloji effektliyi miioyyon edilmisdir. Uzvi mineral
gilibrolomo sistemi totbiq edilon tocriibolordo mineral gilibrolorin Nj4oP20
Ki00710 t/ha lizvi giibra totbiq edilon variantda alma bitkisinin mohsuldarligi
ii¢ illik orta statistik gostoriciloro uygun olaraq 187.5s/ha olmaqla nozarot
giibrosiz variantla miiqayisade artim 71.4 s/hektar yaxud 61.5% oldugu
mioyyon edilmisdir.

Aparilan ¢ol tociiriibalorinde alma bagi arqosenozlarinda mineral vo
iizvi gilibrolorlo yanasi bakterial preparatlardan da istifado edilmisdir.
Pseudomonos Fluerescens” ¢Op bakterialar: torkibli mikrobioloji preparatin
10,15 vo 20 I/ha normasinda olmagla mineral vo iizvi giibrolorin totbiq
edildiyi variantlara slava olaraq yarpaqdan ¢iloma {isulu ilo totbiq edilmis-
dir. Preparatin torkibindo “Siderofor” Fe helatin1 yaradan birlogsmolorin ol-
mas1 onun digor bakterial preparatlardan istiinlilylinii gostoron osas xas-
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salordon biri kimi qiymotlondirilmisdir.

Mikrobioloji preparatin totbiq edildiyi variantlarda torpaq-bitki-giib-
1o sistemindo asas gostaricilorin naticolorlari lizra qiymatlondirilmisdir. Apa-
rilan tocriibolordo bitki mohsuldarliginin yiiksolmosi miisahido edilmisdir.
Mineral giibralorin illik normasini xeyli azaltmaqla, endirmaklo (N4 Pgo Ko
+ 10 t\ha peyin +15 1/ha) mikrobioloji preparat totbiq edilon variantda bitki
mohsuldarliginin yiiksolmaosi variantlar iizro daha yaxsi notico kimi miisa-
hido edilmisdir. Yuxarida qeyd edilon variant {izro mohsuldarliq 271.3 s/ha
togkil etmigdir ki, burada da artiq nozarst (giibrosiz) variantla miiqayisodo
151.5s/ha vo yaxud 126.4% basqa sozlo 2.2 dofoyadok mohsuldarligin
yiiksok oldugu miioyyon edilmisdir.

Natica

1. Azorbaycanin kond tosorriifati bitkilorinin okin saholori arasdirilmis vo
2003 — 2021-ci illar iizra imumi akin sahslorinin 2018-ci ilds 1738000
hektar olmaqla daha yiiksok oldugu, 2021-ci ilde iss bu gdstaricilorin
15749 hektar azalaraq 1.644500 hektar oldugu miioyyon olunmusdur.
Bu da miivafiq illo miiqayisado yem bitkilorinin okin sahalari istisna
olmagla digor biitlin kond tosorriifat1 bitkilorinin okin sahslorindo azalma
miisahido edilmisdir.

2. 2013-2021-ci illordo kond tosorriifati okinlorino mineral giibralorin
verilmoasi (100 % qidali (saf) maddo hesab1 ilo) miioyyonlogdirilmis vo
2018 vo 2019-cu illordo mineral giibrolordon istifadonin maksimum
haddi miioyyon edilmis vo homin illorde giibrolonmis sahoalorin timumi
okindo xiisusi ¢okisi miivafiq olaraq 84 vo 80 % hocmindo miioyyon
edilmigdir.

3. Respublikamizda becorilon kond tosorriifatr bitkilorinin mohsuldarligi
(s/ha-la) vo mohsulla torpaqdan aparilan qida elementlorinin miqdari
mioyyon edilmisdir. Texniki bitkilorlo (tiitiin, pambiq) torpaqdan apari-
lan qida elementlorinin miqdar1 daha yiiksok, tiitiinlo aparilan azot, fos-
for vo kaliumun miqdar1 miivafiq olaraq 2021-ci illdo 127,0; 32,0 vo
85,2 kqg/ha; pambiq bitkisi okilon saholordo iso miivafiq olaraq 128,2;
42,7; vo 142,5 kg/ha gida maddslorinin aparildigr miioyyon edilir. Qida
maddalarinin aparilmasi toravoz vo bostan bitkilori becarilon sahalorden
nisboton asag1 oldugu miioyyon edildi. Torovoz bitkilorindon qida mad-
dolorinin aparilmasi azot, fosfor vo kalium {lizro miivafiq olaraq 6,8; 2,3
vo 6,8 kg/ha oldugu miioyyon edilmisdir.

4. Kond tosorriifat: bitkilori becarilon torpaqglarda qida elementlarinin (N, P,
K) balans1 miioyyon edilmis vo 2013-2021-ci illor orzindo bostan
bitkilori istisna olmaqla digor kond tesarriifat1 becarilon bitkilor altinda
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N —

W

qida elementlari balansinin “manfi” oldugu miisyyon edilmigdir. 2021-ci
ildo oan yiiksok “monfi” balans pambiq bitkisi becarilon torpaqlarda (-
243.4 kqg/ha), tiitiin bitkisindo (-178,0 kqg/ha); donli taxil bitkilorindo iso
(-153,8 kg/ha) oldugu miioyyon edilmisdir.
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AT'PO3KOJIOTHYECKHUE ACIIEKTBI UCIIOJIB30BAHUA
3EMEJIbHBIX PECYPCOB U MUHEPAJIbHBIX YJIOBPEHUI
B CEJIbBCKOM XO35IMCTBE ABEPBAHUI’KAHA
I M.MAMEJOB
PE3IOME

Cratbs TMOCBALICHA paCyCTy BJIIUAHUA U C6aﬂaHCl/IpOBaHHOCTI/I BHECCHUSA MUHEPAJIb-

HBIX yJIOOpEHMH MO/ KYJBTYD, HCIOJIB3YEMBIX B CEIbCKOM XO3siiicTBe A3epOaiipkaHa, Ha
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MIPOAYKTUBHOCTH PACTEHHH W BBIHOC MUTATEIFHBIX BEIICCTB U3 TIOYBHI.

IIpu B 3xCniepuMeEHTaIbHBIXUCCIIEIOBAHU BHECEHUH OPraHOMUHEPAJIbHOM CUCTEMBI
ynoopernnii (N40 P60 K60) + 10 1/ra HaBo3a + 15 n/ra MEKpOOMOJIOTHYECKOTO TIpemnapara
(«Pseudomonos Fluerescens», coennnennit, oopasyromux xemat Cunepedopa Fe, nabmro-
JTAJIOCH YBETMYEHUE MTPOAYKTUBHOCTH PACTEHHUMA.

B pe3ynpraTe IpOBEICHHBIX NCCIICAOBAaHUN YCTAaHOBJICHO, YTO OAJIaHC MUTATENBHBIX
BEIIECTB TMOJ PAa3IMYHBIMH CEICKOXO3SMCTBEHHBIMU KyJIbTYpaMU Ha 3EMJICACITHMYCCKIX
30HaxX A3epOaiikaHa OTPUIIATEIBHBII.

KiroueBnle cioBa: [louBeHHbIE pecypchl, MUHEpaNbHbIE, OPraHUYECKHE U OPraHo-
MUHEpaJIbHbIE CUCTEMBI yJOOpPEHUil, CelbCKOe XO3SWCTBO, NMHUTATENbHbIE BellecTBa U Oa-
JIaHC

AGROECOLOGICAL ASPECTS OF THE USE OF LAND RESOURCES AND
MINERAL FERTILIZERS IN THE AGRICULTURE OF AZERBAIJAN

GM.MAMMADOV
SUMMARY

The article is devoted to calculating the effect and balance of applying mineral
fertilizers to the agricultural fields used in Azerbaijan's agriculture on plant productivity
and the removal of nutrients from the soil.

In the application of the organic-mineral fertilization system (N40 P60 K60) + 10
t/ha of manure + 15 I/ha of microbiological preparation ("Pseudomonos Fluerescens" bacilli
containing compounds that create Siderefor Fe chelate), an increase in plant productivity
was achieved.

With the conducted research, it was determined that the balance of nutrients under
various agricultural crops in Azerbaijan's agricultural fields is negative.

Keywords: Soil resources, mineral, organic and organic-mineral fertilizing system,
agriculture, nutrients and balance
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