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Complexes of manganese (IDwith  ligands  ((tryptophaneand  cysteine)
[MnL,(H,0),]2H,0,[MnL,(H,0),]2H,0 were synthesized. It is shown that the composition of
the obtained complexes depends on the ratio of the initial components. The composition and
structure of the complexes were studied by elemental, X-ray phase analysis, IR spectral,EPR
spectral and thermogravimetric analysis. The method of IR spectroscopy showed that the
ligand in the complex of the metal (1) complexes enter the neutral form and coordinate with
the complexing agent through the nitrogen atom. The results of thermogravimetric studies have
shown that the final product of the thermal decomposition of all compounds is metal oxide,
respectively.The complex compounds of manganese with the amino acids of cysteine, me-
thionine, glycine and salicylic acid have a positive effect on seed germination, the synthesis of
photosynthetic pigments and activity of ascorbate peroxidase in wheat leaves.

Keywords: tryptophane, cysteine, metaloxide, amine groups, IR spectroscopy, complex
compounds, thermogravimetry, germination, chlorophyll, carotenoids, ascorbate peroxidase

Introduction

The chemistry of complex compounds of transition metals with multiden-
tate ligands, which simultaneously contain several donor atoms, is not only
theoretical but also of practical interest, since in addition to the unusual pro-
perties of such complexes, the structure and types of binding of multidentate
ligands with different metals give a new impetus to the development of coor-
dination chemistry as a whole. Among the coordination compounds, the comp-
lexes obtained on the basis of biomaterials take a special place. This is due to



the fact that they play an important role in many biochemical processes and
therefore are widely used in plant growing, animal husbandry, and pharma-
cology. In turn, the study of the properties and structure of coordination com-
pounds of metal ions with organic ligands containing various donor centers
was an important factor in the development of new approaches to their phy-
sico-chemical research [1-3] . On the other hand, complex compounds of many
transition elements can possess a wide range of useful properties, for which the
chemistry of complex compounds has not yet been sufficiently studied [4-6].

It is known that microelements have a positive effect on the transport of
substances and the activity of enzymes, on the quantity and quality of the crop,
and increase drought resistance and disease tolerance of plants [7-8]. The high
demand of cereal plants for microelements is noted at different stages of de-
velopment: during seed germination, in connection with the activation of re-
serve substances by microelements; in the tillering phase, due to the formation
of side shoots and adventitious roots from underground stem nodes; in the tube
exit phase, due to the elongation of internodes and active growth processes. At
this stage of development, plants actively use photosynthetically active solar
radiation and the active role of microelements is manifested in the synthesis of
chlorophyll and other pigments of photosynthesis [9-10]. When microelements
are introduced in the form of soluble salts, most of them are absorbed by soil
particles and become difficult to access for plant root systems. Therefore, an
effective way of introducing microelements is their introduction in the form of
chelate complexes and extra feeding of plants with such complexes. The
advantage of chelated micronutrient fertilizers is that they are absorbed by
plants more easily and efficiently; however, it should be noted that they act as
xenobiotics and upon their decomposition,substances that are toxic to plants
are formed. Currently, work is underway to create complexes of biogenic
metals using useful organic acids that take part in plant metabolism.

In this paper, we present methods and study of the properties of manga-
nese (II) complexes with ligands (tryptophaneand cysteine), and their biologi-
cal effects.

Material and methods

Synthesis -[MnCLL;]2H,0

According to the above procedures, 2.04 g (0.01 mol) of ligand L- tryp-
tophan (molar ratio 1: 1), previously dissolved in 20 ml of ethyl alcohol, was
added to 1.62 g (0.01 mole) --MnCl, -2H,0 dissolved in 20 ml of ethyl al-
cohol. The resulting mixture was heated for 2 hours, then cooled to room
temperature, filtered, washed several times with the mother liquor, then 10-15
ml with acetone and dried in a desiccator over sulfuric acid until a constant
weight was established. pH-7.

Synthesis -[MnL,(H,0),] 2H,0,L- cysteine

A calculated amount of ligand(L-cysteine) (0.01 mmol, 1.21 g) and the
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metal salt MnCl, -2H,0 (0.01 mmol,1.62 g) were mixed in (1:1) molar ratio in
20 mL ethanol. 4-5 drops of dilute HCI were added to it and the mixture was
continuously refluxed for 6 h. The mixture was then concentrated to nearly half
of its volume through evaporation. Colored precipitates thus obtained were
filtered and washed with methanol and diethyl ether then dried invacuum.

Results and conclusion

IR spectroscopy

To determine the coordination character of the synthesized complex com-
pounds formed between the ligand and the manganese, IR spectroscopic analy-
sis was carried out.In the region of vy = 3408.37 cm™ of the tryptophan mo-
lecule, the absorption band of the valence vibration of the NH bond of the
double amino group in the indole ring is observed. In the vy = 3038 cm™
region of the NH’  band, the valence vibration of the NH bond and the valence
vibration of the aromatic rings overlap. Vibrations the asymmetric valence of
the C = O bond in the COO" ion is observed at 1663cm™. This testifies that, the
tryptophan molecule is free for fast ion.When the IR spectra of the free ligand
are aligned with the spectra of the complexes obtained, an obvious change is
observed. In the reaction ofmanganesewith a tryptophan molecule, the double
absorption bands of amine NH tryptophan vyg = 3402, 73 cm-1 and ong =
738.16 cm™ disappear. A comparative analysis of the results of IR spectral ana-
lysis shows that a crystalline complex of the ionic type of tryptophan and Mn is
synthesized

Differential Scanning Calorimetry

With the definition of the thermic stability and the composition of syn-

thesized complexes [MnL,(H,0),]2H,0O the thermographic analysis was car-
ried out (figure 1).
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Fig.1.Thermogravigram complex [MnL,(H,0),]2H,O



Thermocouples were used to determine the composition and durability of
the synthesized complex compound and it was established that the complex is
resistant to a temperature 160° C. At higher temperatures, the complex gradual-
ly breaks down, and this process ends in several stages, and in all cases the
final product of the thermolysis process consists of metal oxides.

Electron paramagnetic resonance (EPR) spectrum

The X-band EPR spectrum of Mn(II) complex is obtained at room tempe-
rature for the polycrystalline sample and is shown in Fig.2. The EPR spectrum
exhibits a broad signal without fine or hyperfine structure.

The effective g value is found to be 2.04. This signal suggests that di-
polar interactions between manganese ions exist. Mn(II) ions belongs to 3d5
electron configuration for 55Mn nucleus, the nuclear spin I = 5/2 and hence
EPR spectrum of Mn(II) complex at room temperature exhibits a characteristic
six line hyperfine splitting. If the symmetry around Mn(II) is distorted due to
complexation, the resonances become anisotropic and a randomly oriented
sample may exhibit a broad line. The observed broad signal in the present work
suggests that the symmetry around Mn(II) ion in the complex is distorted one.
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Fig.2. X-band EPR spectrum of Mn(II) complex

Biological activity of complex

The effect of the complex on the biosynthesis of photosynthetic pig-
ments, morphological parameters and activity of ascorbate peroxidase of seed-
lings was studied (Table 1). Some researchers showed that high concentrations
of manganese, zinc, phosphorus and iron are difficult to absorption by the root
system of plants. However, the low concentrations of manganese, zinc and
phosphorus enhance the growth and development of plants, increases the
chlorophyll content in the leaves. It was concluded that the low concentrations
of these elements provide the normal development of wheat plants [7-9].



Table 1
Influence of MnCl,- cysteine complex on seed germination, chlorophyll
content and activity of ascorbate peroxidasein leaves of wheat seedlings

Variants | Germination | Germination, | Chlorophilla+b | Chlorophill Activity of
energy, % % mg/g a/b ascorbate peroxidase
(nmolg'1 ‘min’".)
Control- | 30 65 6.75+0.02 2,5 32,453+0,7
HZO
MnCl,— | 29 63 5.54+0.04 22 30,453+0,2
HZO
MnCl- | 35 77 8.95+0.02 3,2 39,524+0,5
cysteine
Conclusion

Complex of manganese with the amino acid cysteine has a beneficial
effect on seed germination, the synthesis of photosynthetic pigments andactivi-
ty of ascorbate peroxidase in wheat leaves.
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MANQANIN AMIN TURSULAR iLO SINTEZ EDILMiS KOMPLEKSLORININ
BUGDA CUCORTILORININ MORFOFiZiOLOJi XUSUSIYYOTLORINO TOSIRi

S..QOHROMANOVA, G.G.MOMMODLI, I.V.9ZIZOV, T.0.QOHROMANOV
XULASO

Mangan (II) triptofan vo sisteinlo [MnL, (H,0),] 2H,0, [MnL, (H,0) ,] 2H,0, torkibli
komplekslori sintez edilmisdir. Alinan komplekslorin torkibinin ilkin komponentlorin nisbe-
tindon asili olmas1 miioyyonlosdirilmisdir. Komplekslorin qurulusu va torkibi 1Q spektrosko-
piya, EPR spektroskopiya, element, rentgen faza vo termoqravimetrik analizlorlo todqiq edil-
misdir. 1Q-spektroskopiya iisulu kompleksin torkibinds olan ligandin azot atomu vasitosilo
koordinasiya olundugunu gosterir. Termoqravimetrik tadqiqatlarin naticalori termiki parga-
lanmanin yekun mshsulunun metal oksidi oldugunu gostarmisdir. Manqanin sistein, metionin,
qlisin amintursulart va salisil tursusu ilo kompleks birlasmalari toxumlarin ciicarmasing, fo-
tosintez pigmentlorin sintezino vo bugda yarpaqlarinda askorbat peroksidazanin aktivliyino
miisbat tosir gostorirlor.

Acar sozlor: triptofan sistein, metal oksidi, amin qruplari, IR spektroskopiyasi, kom-
pleks birlosmalar, termoqravimetriya, clicorma, xlorofil, karotinoidlor, askorbatperoksidaza.

BJIUAHUE CUHTE3UPOBAHHBIX KOMIIVIEKCOB MAPT'AHIIA
C AMUHOKHUCJIOTAMHU HA MOP®OPU3NOJOI'NMIECKHNE
XAPAKTEPUCTUKHU MTPOPOPOCTKOB INIIEHUII I

HI.N.KAXPAMAHOBA, I' MAMEJIJIN, U.B.A3U30B, T.O.'AXPAMAHOB
PE3IOME

CunresupoBanbl kKoMIulekcsl Mapranna (II) ¢ nmrampamu (TpunrodaH M LHCTEHH)
[MnL, (H,0);] 2H,0, [MnL,(H,0),]2H,0. [loka3aHo, 4TO COCTaB MOJYYCHHBIX KOMIUIEKCOB
3aBHCUT OT COOTHOILIEHHSI UCXOAHBIX KOMIOHEHTOB. COCTaB U CTPYKTYpa KOMIIJIEKCOB H3yue-
HBI METOJIaMHU DJIEMEHTHOT0, peHTreHogazosoro, UK-cnekrpanshoro, DI1P-ciekTpansHoro u
TepMoTrpaBUMeTpudeckoro a"aimuza. Meronom HK-cnekTpockonuu mokasaHo, 4TO JIMTAHH B
cocraBe komiuiekca metamia (II) mepexogut B HeWTpanmbHYIO (OPMY M KOOPAMHUPYIOTCS C
KOMIUIEKCOOOpa3oBaTesieM 4epe3 aToM a30Ta.Pe3ysbTaTsl TepMOTpaBUMETPUIECKUX HCCIIEO0-
BaHWH ITTOKa3ajii, YTO KOHEYHBIM IPOIYKTOM TEPMHUYECKOTO PA3JIOKEHUS BCEX COCIMHEHUH
SIBISIETCSI OKCHJI METAJUIOB COOTBETCTBEHHO. KOMIIJIEKCHBIE COEAMHEHUs] MapraHia ¢ aMHHO-
KHCJIOTaMH LIUCTEHHA, METHOHNHA, TJINIMHA W CAIUIMIOBON KUCIIOTHI MOJO0XKUTEIBHO BIUSIOT
Ha TMPOPACTAHUE CEMSH, CHHTE3 (DOTOCHHTETHYECKHX NMUTMEHTOB M aKTHBHOCTH acKopoOaTre-
POKCHIA3bI B IUCTHSX MIICHUIBL.

KiaroueBnle ciaoBa: tpunrtodaH, ITUCTCHH, OKCHA MeTaia, amuHorpymmsl, MK-

CIICKTPOCKOITHUSI, KOMIUICKCHBIC COCAMHCHHS, TEPMOIPABUMETPHsI, IPOPACTAHUE, XJIOPOPHUILI,
KapoTHHOU/IbI, aCKOpOATIIEpOKCH/Ia3a.
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In this paper, we report of synthesis of new hydrazone Schiff-base ligands, namely1-((2-
((2-phenylhydrazono)methyl)phenoxy)methyl)-2-((2-((E)-(2phenylhydrazo)methyl)phenoxy)
methyl)-5-((5-((Z)-(2phenylhydrazono)methyl)phenoxy)methyl) benzene. The ligands were pre-
pared by the condensation of trialdehyde with phenylhydrazine.The obtained Schiff base
ligands were conjugated by means of non-covalent interactions with TiO, nanoparticles and
characterized by spectroscopic methods (UV-Vis, 1 H, 13C NMR.)

Keywords: Schiff base ligands,nanoparticles,supramolecular interactions

Introduction

The greater significance of using Schiff base based on hydrazine and its
derivatives is due to their pharmaceutical applications and biological activity
[1]. Schiff base compounds have played a major role in the refinement of coor-
dination chemistry, due to their ability to form a sequence of stable complexes
which have an implementation in a different sphere. These include their role in
biological, medical and environmental sciences [2]. Schiff-base ligands contai-
ning an azomethine group (—C=N-) that are considered to be an important class
of compounds because of their capability to stabilize different metals in various
oxidation states, and their complexes are extensively studied due to synthetic
approach resilience. Schiff-base ligands containing various donor atoms (such
as N, O, S, etc.) show spacious biological activities and are of particular inte-
rest because of the diversification of ways in which they are bonded to the
transition metal ions [3]. Additionally, the hydrazone Schiff-base ligands are a
very prominent species for synthetic inorganic chemists as they are widely
used to design compounds for biological modelling applications, in catalysis,
and in the preparation of supramolecules [4].

Supramolecular interactions are found in all types of materials that expe-
rience attractive and/or impulsive forces between them. These interactions are
found in many natural and synthetic systems. The energies of individual non-
covalent/supramolecular interactions are normally inferior to those mentioned
for covalent bonds, but when sectional over large surfaces they can rival some
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covalent bonds [5]. The aspiration to inhibit the waste of time and resources of
scientists interesting in bioactivity studies have driven forward computer-based
drug design approaches over the last decades. The utilization of these methods
before clinical studies has been increased the performance drug improving pro-
cess. Specially enzyme inhibition studies about the diseases like tuberculosis,
cancer, diabetes and epilepsy have highly appeared in the literature [6].

In this article, we have reported the synthesis and spectral characteriza-
tion of new hydrazone Schiff-base compounds. In addition, have been prepared
thesupramolecular ensembles on basis ofhydrazone Schiff-base with TiO, na-
noparticles. the

Experimental Section

All chemicals were reagent grade and used without further purification. The
absorption was recorded by a Hitachi 330 UV—Vis spectrophotometer. 1H NMR
spectra were obtained on a Bruker spectrometer at 300 MHz in [D6] DMSO.

This compound was prepared according to the method given in the li-
terature [7]. Trialdehyde (0.122 g, 1.0 mmol) was added slowly to a clear solu-
tion of phenylhdrazine (0.324 g, 3.0 mmol) and 1 mL of concentrated hydro-
chloric acid in 15 mL of methanol. After a few minutes an orange orange preci-
pitate was obtained which was filtered, washed with methanol and dried in air.
Yield: 85 %, m. p. 365°C.

Fig. 1. Scheme of synthesis process

1-((2-((2-phenylhydrazono)methyl)phenoxy)methyl)-2-((2-((E)-
(2phenylhydrazo) methyl) phenoxy)methyl)-5-((5-((Z2)-(2phenylhydrazono) me-
thyl)phenoxy)methyl) benzene-'"H NMR: & 5.27 (6H, s), 6.92 (3H, ddd, J = 7.9,
7.4, 1.5 Hz), 7.02-7.12 (6H, 7.11 (t, J= 1.1 Hz), 7.07 (tt, J = 7.8, 1.2 Hz)), 7.16
(6H, dtd, J= 8.2, 1.2, 0.5 Hz), 7.20-7.30 (6H, 7.25 (ddd, J = 8.5, 1.5, 0.5 Hz),
7.25 (ddd, J=8.5, 7.4, 1.3 Hz)), 7.42 (6H, dddd, J=8.2, 7.8, 1.5, 0.5 Hz), 7.54
(3H,ddd, J=7.9, 1.3, 0.5 Hz), 7.92 (3H, s).

Schiff base chloroform solution (9.90-10 3 mg/mL) was first mixed
with TiO, chloroform solution with increasing concentrations (from 0 to 1.64 -
103 mg/mL), then sonicated for 15 min, centrifuged at 3000 rpm for 30 minute.
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Result and discussion

New Schiff base ligand derived from hydrazine were synthesized and
characterized by NMR spectroscopy and UV—Vis spectrum.

The absorption spectra of Schiff base in chloroform after the addition of
TiO, with various concentrations. Absorption spectra of nano TiO,-Schiff base
(9.90)(10'3 mg/mL) in chloroform after addition of TiO, with various concentra-
tions. TiO, concentration: 0 (blue line), 0.16x10” mg/mL (red line), 1.64x107
mg/mL (green line).TiO, NP dispersed chloroform gave a near-UV absorbance
peak at 356nm the band gap is found as 3.5 ev.

120 -

350 400 450 500 550 P
Wawelength (nm)
Fig. 2. UV-Vis spectra of NPs TiO,, NPs TiO,+Schiff base

It has been concluded from the UV absorbance spectra that TiO, reacts
with intense UV light and instantly act as a photo catalyst through its hydroxyl
radical causing breaking of strong covalent bonds. The peaks observed at 395,
390, 400, and 435 nm region could be related to the m -n* transitions for the azo-
methine groups of ligands also the absorption bands at 300-320, 300, 345, and
295-340 nm are attributed to n—n* transition in the ligand (C =N) of ligand.
Moreover, an additional weak vibrational satellite band at 450-500 nm is ob-
served as a result of the aggregation between the Schiff base units.With the inc-
rease of TiO, concentration, the absorption spectra reveal several important fea-
tures. First, the intensity of the Q-band decreases gradually while the relative in-
tensity of the shoulder peak increases. As mentioned above, the shoulder peak is
attributed to the aggregation absorption (fig. 2). These changes reflect the van
der Waals interaction between TiO, and Schiff base, indicating that more aggre-
gation formed with the addition of TiO,. 1 and 3 curves in the spectrum belong
to the supramolecular ensembles. When we compare the two, different peaks ap-
pear after 430nm on the first curve. these are due to the van der Waals inter-
actions that occur with the increasing concentration of nanoparticles.

Conclusion

The hydrazine derivatives were synthesized and structural characterization
was carried out through various spectroscopic techniques. Experimental para-
meters were observed in the UV-Vis and NMR spectra and compared with the
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theoretical values. A good agreement existed between the theoretical and cor-
responding experimental results in a reasonable comparison. The results of UV-
Vis spectral analysis show that as the amount of TiO, nanoparticles increases,
various changes in peaks occur due to the newly formed van der Waals forces.
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TiO, NANOHISSOCIKLORI VO SCHIFF DSASI 9SASINDA SUPRAMOLEKULYAR
ANSAMBLLARIN SINTEZI VO SPEKTRAL XARAKTERISTIKASI
G.S.OLIYEVA, G.EMEHRALIYEVA, U.A.HOSONOVA
XULASO

Bu yazida yeni hidrazon Schiff asasi ligandlari, yoni 1 - ((2 - ((2-fenilhidrazono) metil)
fenoksi) metil) -2 - ((2 - ((E) - (2fenilhidrazo) metil) fenoksi) metil) -5 - ((§ - ((Z) - (2fe-
nilhidrazono) metil) fenoksi) metil) benzol bildirilir. Ligandlar, trialdehidin fenilhidrazin ils

kondensasiyasi1 yolu ils hazirlanmigdir. Ligandlar vo onlarin yeni supramolekullar ansambllari
spektroskopik iisullarla xarakterizo olunur (UV-Vis, 1 H, 13C NMR.)

Acar sozlar: Schiff osasi ligandlari, nanohissaciklor, supramolekulyar qarsiliqlt tosirlor

CHUHTE3 U CHEKTPAJIbHASA XAPAKTEPUCTHKA CYITPAMOJIEKYJISIPHBIX
®EPMEHTOB HA OCHOBE HAHOYACTHI] TiO, U OCHOBAHUS U DDA

I'.C.AJIMEBA, I''E MEXPAJINEBA, 10.A.'ACAHOBA
PE3IOME

B aToii cTaTthe onucaHbl HOBBIE THAPAa30HOBBIC JIMTranabl Ha ocHoBe Lnddosbx ocHo-
BaHMH, TO ecTh 1 - (2 - ((2-dpenmruapason) metmi) perokcn) metuin) -2 - (2 - ((E) - (2-de-
HUITHAPa3o) Metwn) erwmn) dennn) -5 - (5 - ((Z) - (2-peHmruapazoHo) MeTria) GEHOKCH)
MeTmi) OeH3oi. Jluranael mosrydann KOHAEHcanuei Tpuaimpaernaa ¢ peHmmruapasuaom. Jlu-
TaHIBI ¥ TTOJTydeHHBIE HA X OCHOBE CYTIPaMOJIEKYJIIPHBIE aHCAaMOJIH ¢ HAHOYACTHIIAMH OKCH/Ia
TUTaHa OXapaKTepHU30BaHsbl criekTpockonnyeckumu merogamu (UV-Vis, 1 H, 13 C SIMP).

KaroueBsie cioBa: nuranasl ocHoBanus ludda, HaHoUacTHIBl, CynpaMoeKyIspHbIe
B3aUMOJICHCTBUSI.
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B npomounoii yemanoske npu ammocgheprom Oasnenuu 6 unmepedanie memnepamyp
350-500 T usyuenwvi kuciomuuvle, mekcmypHbvle U KamaiumuyecKue C80UCMEd Kamaiu3amopos
Ha ocHoge yeoauma ZSM-5, moouduyuposanuvix 60pom u IAHMAHOM 8 PeaKyuu aiKuIUposd-
Hus 6eH3ona smanoaam. Ycmauosierno, umo 6 npucymemeuu HZSM-5 arkunuposanue npome-
Kaem He cerekmusHo. B unmepsane memnepamyp 350-450 C na HZSM-5 6vixo0 u cerexmug-
Hocmb no smunbenzony cocmaensirom 22,1-31,2 mac.% u 41,2-52,8% coomeemcmeenno. Mo-
ougpuyuposanue yeonuma HZSM-5 6opom u nanmanom 6 xoruuecmse 4,0 mac.% cywecmeen-
HO cHudicaem 6bix00 NOOOYHBIX NPOOYKMOS U NOGbIULAET GbIX00 U CENeKMUBHOCHb NO MU~
bensony. Ha kamanuzamopax 4% La-HZSM-5 u 4% B-HZSM-5 npu 450 T svixo0 smunbenszo-
aa cocmasgasiem 36,2 u 37,3 mac.%, a cenexkmusHocms no smuiben3ony gospacmaem 00 59,6 u
62,1% coomeemcmeenno. Kamanuzamop 4% La 4% B /H-ZSM-5 demoncmpupyem evicoxuti
661x00 (39,8 mac.%) u cenekmugnocms (69,2%) no smunbenzony, enaguvim obpaszom, brazooa-
DAl USMEHEHUI) MUKPONOD U ONMUMANbHOMY COYEMAHUI0 OPeHCmMed08CKUX U IbIOUCOBCKUX KU-
CLOMHBIX YEHMPOB YMEPEHHOIL CUTIbL.

KuaroueBble c10Ba: ajlKuIupoBaHHe, OCH30J, 3TaHON, 3THiIOeH301, HZSM-5, Oop,
JIAaHTaH, MOAU(DHUIIUPOBAHKE, CETEKTUBHOCTb.

Cpenu ankuiiapoMaTUYecKuX yrieBoJOpOI0B Hauboliee MIMPOKOe Mpu-
MEHEHUE B XUMHUYECKOH M HE(YTEXMMHUYECKON MPOMBIIUICHHOCTH HAXOJHT
stmiibens3on [1]. bonee 90% mnpousBoauMMOro STHIOEH30Ja SBIAETCS HCXO[-
HBIM CBIPbEM JJIS CUHTE3a CTHUPOJa, KaydyKOB U IUIacTUKOB [12]. B nmpombimi-
JIEHHOCTHU 3TUJIOEH301 B OCHOBHOM TOJYYalOT aJIKUJIMPOBaHHWEM OeH30ja ITH-
JICHOM B TIPUCYTCTBHH KUCJIOTHBIX Karanu3aTtopoB tuna Opunens-Kpadra nmm
dhochopHOii KKCIOTHI Ha Ku3enbrype [3,4]. IIporecchl alkKuiIMpoBaHus B MMPH-
cyTcTBHM KaTanu3aTopoB tuna Opuaens-Kpadprca (AICl;, BF3), umeror cyme-
CTBEHHbBIC HEIOCTATKHU CBSI3aHHBIE C 3arpsI3HEHUSIMU OKPY>KaIOILIEeH cpesibl, Ku-
CIIOTHBIMU CTOKaMH, HU3KOM CTaOMJIBHOCTBIO M HEPETEHEPUPYEMOCTbIO KaTa-
Iu3aTopa, a Takke Kopposued ammapatypsl. [loaTtomy B mociemHee Bpems
00JIbIIIOC BHUMAHHE YAEISAETCS CO3JaHMI0 M BHEIPEHUIO LIEOJUTHBIX KaTalu-
3aTOPOB ISl TPOM3BOJICTBA 3THIIOEH30a [4,5]. BhiIcOKOKpEMHE3eMHBIE 11€0JIH-
Tl TUNIa ZSM-5, Onaronapsi UX YHUKaJIbHOMY CTPOCHHIO C NIEPECEKAIOIIMMUCS
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NPSIMBIMUA U CHUHYCOUJAJIbHBIMU KaHaJIaMH M pa3MepaMH BXOIHBIX OKoH~ (0,55
HM. ITOBCEMECTHO BBITECHSIOT TPaJAUIIMOHHBIC KaTanu3atopbl Opunens- Kpad-
Tca [6]. Ha ocHoBe 1ieosnta tumna ZSM-5 komnanueir Mobil-Badger Oputa 3a-
nylieHa razodasHas ycTaHOBKa JJIsl poliecca aIKHIMpoBaHus OeH3051a 3THIIe-
HoM [4,7].CnenyeT OTMETUTb, YTO MpH Tra3o(da3HbIX IMpoleccax aJIKUIUpOBa-
HUs OEH30J1a TUIIEHOM 00pa3yIOTCs HeXeJaTelIbHbIe MPUMECH —U30MEPhI KCH-
sona [4]. KpoMme Toro, B CBA3M C pacTyIIMUM CIIPOCOM Ha STUJICH U HEXBATKOU
€ro Ha MHUPOBOM DPBIHKE, MMOBBICHJICS HHTEPEC K OJHOMY W3 BUIOB BO30OHOB-
JIIEMOT'O CBHIPhS-OMO03TAHOIY, MTOTy4aeMOMY U3 PaCTHTEIIbHOW Onomacchl [8,9].
buostanon MOXKeT MCIOIb30BATHCS HE TOJBKO KaK MOTOPHOE TOIUIMBO, HO U
Kak 0a30Boe ChIphbe JUIsi He()TEXUMHHU C LENbI0 UCIOJIb30BAHUS €r0 B KaUecTBe
QIKUJIUPYIOIIET0 areHTa ISl MOJYYEHHUs IIUPOKOrO CIEKTpa aJIKWiIapoMaTH-
YECKHX YIJIEBOJOPOAOB [8]. AnkuirpoBaHue OeH301a OMOITaHOIOM B IIPUCYT-
cTBuH 11eoauToB Tuna HZSM-5 npotekaer 0osiee CEIEKTUBHO, YEM Ha KUCIIOT-
HbIX Katanu3aropax dpuaens-Kpadrca [10,11]. MoaudummpoaHue 1eoanra
HZSM 6opom, pochopom, Marauem U peAKo3eMeIbHBIMI METATIaMH CIIOCO0-
CTBYET YBEIIMUEHHUIO CEJIEKTUBHOCTH 1O 3THibOen3ony [12-15]. B Hacrosmei
paboTe U3y4eHOBIUSHUECOBMECTHOTO MOAN(PUIIMPOBAHUAIICOTUTa TUIIA ZSM-
SnaHTaHoM U OOpOM C LIETBbIO MOJYYEHHS CEJIEKTMBHOIO KaTalu3aTtopa s
MPOIECCAANKHINPOBAHHS OCH3051a TAHOJIOM.

IJKCIEepPUMEHTAIbHAA YACTh

JIns uccnenoBaHus MCHOJIB30BAIM BBICOKOKPEMHE3EMHBIN LIEOJIUT THIA
ZSM-5 ¢ MonbHBIM cooTHomeHueM Si0,/Al,03=33, KOTOpBIH TyTEM HOHHOTO
obmena nepeBonmiu B NHy-popmy no meromuxke [13]. H-popmy neonura mo-
JIydanu TepMudeckuM pasiokernrnem NHy-dhopmer npu 500°C B Teuenue 4 .
Karanuzatopsl, MmogudumnupoBanusie 0,5-5,0 mac.% 6opa wiaHTaHa TOTyYaTH
nponutkoir H-popm 1eonmurta pactBopamu OpTOOOPHON KHCIOTHIM HUTpATa
nantana npu 80°C B Teuenue 6 4. O6pa3ipl B TeueHue 16 4 CymuinHa BO3ay-
Xe, 3aTeM B TeueHue 4 4 — B cymmiibHOM 1mkady npu 110°C u npokanuBanu 4
4 B My¢enbHoit meun npu 550°C. KucnotHsie XapaKTepUCTHKH KaTaanu3aTOpOB
onpeaensiin merogaoM TIIJ ammuaka (TepmonporpaMmMupoBaHHas AecopOLus
ammuaka) [13].MccnenoBanue mopuCTOi CTPYKTYPhI 00pa3oB OCYIIECTBISLIIN
METOZIOM HHU3KOTEMIIEPATYPHOU aJCOpPOIMU a30Ta MpH 350°C Ha YCTaHOBKE
ASAP-2010 ¢upmsr Micromeritics. Ilepen uzamepenuem obpasusr (220 mr) ae-
razupoBanu npu 250C u 1x10~° Ila B Teuenue 4 u. VYaenbHyro mioniaap mo-
BepXHOCTH paccuuTeiBasii 1o meroay BET.Omnbitel npoBogmnu 350-500°C,
00BEMHOI CKOPOCTH TMOJAYH CHIPhS 2 4 W MONBHOM COOTHOIICHHH OCH-
3om:aTaHon:Hy — 2:1:1. AHanu3 npoayKTOB pEeakUu OCYLIECTBIISIN C IOMO-
mipto0 xpomarorpaduu [13,15].

PesyabTaThl HOOCYKAeHHE
N3 nannbix Ta61.1 BUAHO, yTO B pucyTcTBUU HZSM-5 npoaykTel peak-
UM AIKUIMPOBAHUS COCTOST U3 TONyoia, Tuibensona (Ob), kcunonos, au-
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atunbden3onoB ([I96), Tpusatundenzonos (TOB) u npounx apoMaTHUECKUX yr-
neBonopoaoB Co,. Peakiust ankummpoBaHusi COPOBOXKIAETCS MOOOYHBIMU pe-
aKUMAMU: TPAHCATKUIMPOBAHUEM M U30MEpHU3aLuell MPOAYKTOB PEeaKIii, OIH-
romepuzanueil 00pas3yronerocs TUICHa ¢ MOCIEAYIONIed apoMaTH3ael mo-
nydarommxcs ojaehuHoBbIX GpparmMeHToB [15]. Kpome Toro, B mporiecce aaku-
JTUpoBaHusl 00pa3yloTCs HEeXeIaTeIbHbIE TPUMECH-U30Mephl Kcuiona. M3ome-
pBI Kcuitosa umeroT temrieparypy kunenus (138-144°C), a atunbdenzon (136 C).
[TosTomy mpu pekTHdUKanuu mnoxydyeHne Db BbICOKOW 4YMCTOTHI (HE MeHee
99,8 mac.% I'OCT 9385-77) neBo3moxkHO. KoHIIeHTpalisa KCUIIONOB B aJIKH-
JlaTe UMEeT MPUHIMIUAIbHOE 3HaueHue. B ankunare, moiydeHHOM B MHTEpBa-
ne temneparyp 350-500C B nmpucyrctBun HZSM-5 copepaHue KCHUIIOJIOB
cocrasisieT 1,0-5,4mac.%. U3 puc.l u 2 Buano, uro HZSM-5 nposiBisier HU3-
Kyl0 aKTHBHOCTh W CEJICKTUBHOCTb. B mHTepBane temmeparyp 350-450C BbI-
XOJI U CeeKTUBHOCTH 110 Db cocrasnstror 22,1-31,2 mac.% u 41,2-52,8% coort-
BeTcTBeHHO. [lanpHelee yBenmnuenue temreparypsl peakiuu 10 500 C npu-
BOJIUT K PE3KOMY CHMKeHHIOo Bbixoaa Db no 14,5 mac.%. Monudukanus meo-
nuTa 60poM U JaHTaHOM B kKojuuecTBe 4,0 Mac.% CyIIECTBEHHO CHUYKAET BbI-
X0J1 TOOOYHBIX MTPOYKTOB U MOBBIIIAET BBIXOA U CEJIEKTUBHOCTH 110 Db (puc.1
u 2). MakcumaneHubiii Beixon Ob na HZSM-5, monudunuposansHom La u B,
nocruraercst ipu 450 °C u cocrapnsier 36,2 u 37,3 mac.%, a CENEKTUBHOCTH 10
9b-59,6 1 62,1% COOTBETCTBEHHO.

Tabmuma 1
CocTaB NPOAYKTOB AJIKMJIUPOBAHMS OeH30/1a 3TaHo10M HAa HZSM-5
T,°C| C,H;OH | CeHy | C;Hg | @B | TIK | MK | OK | 9B | T9B Tpoune
ApOMaTHYICCKUE
350 15.9 333 05 | 236 27 | 1.3 | 14 7.5 10.4 3.4
400 11.4 31.5 06 |29.1| 1.5 1.0 | 1.1 8.3 13.7 1.8
450 9.8 33.6 0.7 |327] 08 | 09 | 0.7 7.6 11.9 1.1
500 13.7 41.7 04 1293 ] 03 | 04 | 03 3.4 8.2 2.3

YBenuueHnue temMnepaTrypbl peakiuu 10 500°C Mal1o BIHseT Ha BBIXOJ
Ob, HO 3aMeTHO yBenHuMBaeT ceaeKTuBHOCTH o Ob (64,1-68,2%). B npoxyk-
TaxX peakiuy, NOJYyYSHHBIX Ha Karaiauzarope, MonupunupoBannoM La u B npu
temmneparypax peakuuu 400-500°C oTCyTCTBYIOT KCHJIOJNBI, YTO NMPUBOJIUT K
BO3pacTaHuio cenekTuBHocTU 1o Ob. U3 puc. 1 u 2 BUAHO, YTO COBMECTHOE
BBEJICHUE ABYX MOAUGUKATOPOB B cocTaB HZSM-5, okaspiBaeT 0oJiee BBICOKOE
IIPOMOTHPYIOIIEE BJIMSHUE HAa €r0 aKTUBHOCTb U CEIEKTUBHOCTb. C yBenuue-
HUeM Temreparypsl peakmuu 10 450 C nabmrogaeTcst Bo3pacTtanue Bbixona Ob.
Ha OumeramnmuueckoM karammusarope cocraBa 4% La 4% B/HZSM-5 npu
450 C Beixon no Ob cocrasnser 39,8% mnpu cenextuBHocTU 69,2%. [Ipu yBe-
nuueHnn temrneparypsl peakuuu 10 500 C mpoucxoauT He3HAYUTENbHOE CHU-
xenue Beixona Db (38,5 mac.%), HO MPOUCXOIUT 3aMETHBIN POCT CENEKTUBHO-
ctu o Db (72,1%). Bnusaue moaudukanuu u npupoisl Moau(UKaTOPOB Ha
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AKTUBHOCTh W CEJIEKTHBHOCTH leonmuta HZSM-5 MokeT ObITh 00YCIIOBIIEHO
repepacnpeieIeHueM KHUCIOTHBIX LEHTPOB B IICOJIUTE, a TaKKe TEKCTYPHBIX
CBOMCTB KaTaJM3aTOpOB B pe3yibrare Moaudunupoanus [13,15]. Kak BumHo
U3 JaHHBIX Tabin.2, BBeneHue B coctaB HZSM-5 moandukatopoB NpuBOIUT K
CYIIIECTBEHHOMY HW3MEHEHHMIO KOHIICHTpAIluM KHUCIOTHBIX LEeHTpoB.HZSM-5
o0yasaeT HanOOIBIIUM YHUCIIOM CHITBHBIX KHCIIOTHBIX IIEHTPOB.

40
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Boeixoa 2k, Mach

0 T T T 1
350 400 450 500
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Puc.2. 3aBUCHMOCTD CeNleKTUBHOCTH 110 Db 0T Temmeparypsl

[Tpu momudunupoBanun HZSM-5 nantaHom u G0poM B KOJIMYECTBE
4,0 mac.%, KOHIIEHTpALMsI CUJIBHBIX KUCJIOTHBIX LEHTPOB CHUXKaeTcs ¢ 628
MKMOJIB/T 710 145 u 121 MmxMomas/T cooTBeTcTBeHHO. Karamusarop 4% La 4%
B/HZSM-5 obnanatonuii HanOOIBIIMM COOTHOILICHHEM CPEIHUX M CHUIIBHBIX
KHCIJIOTHBIX [IEHTPOB MOKa3bIBaeT HanboJjee BHICOKYIO CeNIEKTUBHOCTH M0 Ob.

HccnepoBanue TEKCTYpPHBIX CBOMCTB KaTaJM3aTOPOB MOKAa3ajiM, YTO
npu moaudunupoBannn HZSM-5 GopoM © JaHTAaHOM YMEHBIIAETCS €ro
yleJabHasi TTOBEPXHOCTh M 00beM mop (Tab:n.3). O4ueBUAHO, 3TO OOBICHICTCS
B3aUMO/JICHCTBUEM MOIU(PHUKATOPA C TPOTOHHBIMH I[IEHTPAMU 1IE0JIUTA, & TAKKe
OTJIOKEHUEM YaCTU OKCHJIOB METAJUIOB B BUJIC HAHOYACTHUIIHA TOBEPXHOCTU U
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B KaHaJax IEOJINTa, YTO NPUBOAUT K M3MEHEHHIO KHCIOTHBIX CBOHCTB MMUK-
POIIOPUCTON CTPYKTYpPBI LIEOJINTA.

Tabmnuma 2
KucioTHble XapakTepucTHKE MOAM(PUIIMPOBAHHBIX KATAJIU3aTOPOB
T\ax MAKCHMYMA Konuenrpanus
Karanusatop MHKa 1ecopouuu KHCJIOTHBIX C./C
ammuaka gpopmsl, C IEHTPOB (MKMO.Ib/T) -
TI TII CI CII
HZSM-5 198 418 628 542 1,16
4% B-HZSM-5 180 292 220 121 1,8
4% La-HZSM-5 188 296 249 145 1,7
4% La4% B-HZSM-5 178 274 198 104 1,9
Cm Cy — KOHIIEHTpaIK KUCIOTHBIX neHTpoB B hopmax (I) u (II) coorBeTcTBEHHO
Tab6muia 3
TeKCTypHLIe cBOMcTBA MO}:[PI(])HI.[I/IPOBQHHLIX KaTaJlin3aTopoB
Coaep:xanue
Karanuszartop moaudukaropa, mac.% SBET (MZ/r) Vnop,CMs/F
B La
HZSM-5 - - 286 0.24
B-HZSM-5 4.0 - 222 0.18
La-HZSM-5 - 4.0 229 0.19
La-B-HZSM-5 4.0 4.0 214 0.16

[To cpaBHEHHIO CHEMOAU(PUIIMPOBAHHBIM IIEOTUTOM Ha MOIAUPUITPO-
BaHHBIX IICOJHMTAX y/EJIbHAasl MOBEPXHOCTb U OOBEM MOpP LIEOJIUTA CHUKACTCS
npumepHo Ha 20-25%. HauOomnblnee CHW)KEHUE YACTBbHOW MOBEPXHOCTH U
o0beMa mop HaOI0aeTCsl TP COBMECTHOM MoaudunupoBanuu HZSM-5 6o-
POM U JIAaHTAHOM.

3akii0ueHue

Beenenue 6opa u nantana nponutkoit HZSM-5 pactBopamu opToOop-
HOHM KHCJIOTBI M HUTpaTa JIaHTaHa MPHUBOJUT K 3HAYUTEILHOMY H3MEHEHHIO
TEKCTYPHBIX, KHUCJIOTHBIX U KaTAIMUTHUYECKUX CBOMCTB Karanu3atopoB. CoBMe-
ctHOoe MoaudunupoBanue HZSM-5 6opom u JTaHTaHOM MpenoTBpaIiaeT odpa-
30BaHUE HEKENATEIHHBIX IPOAYKTOB-KCHUIIOJIOB B aJKUJIATe, CIIOCOOCTBYET IO~
JyYEHUIO 11eNIeBOro npojaykTa Db BbIcOKOH 4ncTOTHl (HE MeHee 99,8% mac.,
I'OCT 9385-77). YnydilleHne KaTaTUTHYECKUX CBOMCTB KaTtajlu3aTopa JOCTHU-
raercs MyTeM ONTHUMAaJIbHOTO COYETaHUS KHCIOTHBIX LEHTPOB U MUKPOIOPHUC-
TOW CTPYKTYpHl II€OJIUTA B PE3yJlbTaTe€ COBMECTHOTO MOIUDHUIIMPOBAHHUS
HZSM-5 6opoMm u nanTanam. B mpucyTcTBuM OMMETaUIMUECKOTO KaTajanu3aTo-
pa 4%La 4%B/HZSM-5 makcumanbnbiii Beixoa Db gocruraercs 450°C u co-
crapiisieT 39,8 mac.% npu cenekTuBHOCTH 69,2%.

[TokazaHa MEPCIEKTUBHOCTh HCIOJIL30BaHUS OMOATAHONA B KA4eCTBE
ANKUJIUPYIOLIEr0 areHTa B Iponeccax ajnkwinpoBaHus. Kartammszatop 4%La
4%B/HZSM-5 MoxeT ObITh PEKOMEHI0BAH Ul UCIOJB30BaHUS B MPOLIECCAX
AIKWIMPOBAHUS aPOMATUYECKUX YIIIEBOIOPOIOB.
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BENZOLUN ETANOLLA ALKIiLLOSMOSi REAKSiYASINDA
ZSM-5 NOVLU SEOLITIN XASSOLORINO MODIiFiKASiYANIN TOSIiRi

A.D.ISGONDOROVA
XULASO

Benzolun etanolla alkillogsmo reaksiyasinda bor v lantanla modifikasiya olunmus ZSM-
5 seoliti osasinda katalizatorlarin tursu, tekstur vo axin tipli qurguda atmosfer tozyiqi altinda,
350-500° C temperatur intervalinda katalitik xassolori dyronilmisdir. Miioyyon olunmusdur ki,
350-500° C temperatur intervalinda HZSM-5 istirakinda alkillosmo segici getmir: etilbenzola
g0ra ¢gixim va segicilik 22,1-31,2 kiit% vo 41,2-52,8% toskil edir.

HZSM-5 seoliti 4,0 kiit% bor va lantan ilo modifikasiya olunduqda kenar mohsullarin
¢iximi mithiim doracado azalir va etilbenzola géra ¢ixim va segicilik artir. 450° C-do 4% La-
HZSM-5 va 4% B-HZSM-5 katalizatorlarinin istirakinda uygun olaraq etilbenzolun ¢iximi
36,2 vo 37,3 kiit%, secicilik isa 59,6% vo 62,1% -0 qodor yiiksolir. Maksimal aktivlik vo
secicilik 4%La 4% B/H-ZSM-5 katalizatoru gostorir. Bu katalizatorun istirakinda 450° C-do
etilbenzola goro ¢rxim 39,8 kiit%, segicilik iso 69,2% toskil edir. Bimetallik katalizatorun
yiiksok aktivlik vo segicilik gostormosi modifikasiya noticosindo mikromosamalorin doyismosi
brensted va lyuis tursu morkozlorin optimal uzlagmasi ilo slagadardir.

Acar sozlar: alkillosms, benzol, etanol, etilbenzol, HZSM-5, bor, modifikasiya, segicilik.

EFFECT OF MODIFICATION ON THE PROPERTIES OF ZEOLITE
ZSM-5 TYPE IN THE REACTION OF BENZENE ALKYLATION WITH ETHANOL

A.AISGANDAROVA
SUMMARY

Acidic, textural and catalytic properties of catalysts based on ZSM-5 zeolite modified
with boron and lanthanum in the reaction of benzene alkylation to ethanol have been studied in
a flow-through unit at atmospheric pressure in the temperature range 350-500 ° C. It was found
that in the presence of HZSM-5, alkylation does not proceed selectively. In the temperature
range 350-450°C for HZSM-5, the yield and selectivity for ethylbenzene are 22.1-31.2 wt.%
and 41.2-52.8%, respectively. Modification of zeolite HZSM-5 with boron and lanthanum in
an amount of 4.0 wt.% significantly reduces the yield of by-products and increases the yield
and selectivity for ethylbenzene. On 4% La-HZSM-5 and 4% B-HZSM-5 catalysts at 450 °C,
the ethylbenzene yield is 36.2 and 37.3 wt%, and the ethylbenzene selectivity increases to 59.6
and 62.1%, respectively. The 4% La 4% B / H-ZSM-5 catalyst demonstrates a high yield (39.8
wt.%) and selectivity (69.2%) with respect to ethylbenzene, mainly due to a change in
micropores and an optimal combination of Bronsted and Lewis acid sites of moderate strength.

Keywords: alkylation, benzene, ethanol, ethylbenzene, HZSM-5, boron, lanthanum,
modification, selectivity.
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METAL SUPPORTED ON NATURAL ZEOLITE
AS CATALYSTS FOR CONVERSION OF PROPANOL

E.D.VALIYEVA
Azerbaijan State University of Oil and Industry
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The oxidation of propanol has been investigated over copper oxide and nickel oxide
supported on commercial NaX zeolite. The catalyst screening illustrated that nickel oxide cata-
lyst was the most active catalyst. The conversion to CO2 became appreciable in the range of
220-280 C. The reaction rate depended mainly on the propanol concentration and the reaction
temperature. The apparent activation energies over cobalt oxide and nickel oxide were deter-
mined to be 251.3 and 273.1 cal/mole, respectively.

Keywords: Oxidation of alcohols, Catalytic oxidation, Supported metal oxide, NaX zeolite

Introduction Air purification is a very important current topic and has
become a public concern. In order to treat atmospheric pollution, a lot of re-
search is being carried out to reduce or treat these pollutant emissions. Air pol-
lutants generally fall into two categories: primary and secondary. The former
are emitted directly from a given source (COx, NOx, SO,) while the latter re-
sult from the chemical transformation of a substance in the atmosphere (O3,
H,SO4, HNO3). Among air pollutants, volatile organic compounds (VOCs) are
dominant pollutants which have the distinction of being both primary pollu-
tants, precursors of secondary pollutants and themselves secondary pollutants.
As a result, they will have several impacts at different scales on humans, the
environment and the economy. In general, the terms “direct impacts” and “in-
direct impacts” are used to refer to these consequences at the level of the emis-
sion source and in the atmosphere [1, 5]. Heterogeneous catalysis is very im-
portant for chemical technology, many catalyst materials are prepared and
widely used in various industrial processes. methane reforming [8, 9, 10] and
CO; hydrogenation [11, 12, 13, 14]. Catalysts are mainly metal and metal
oxide-based materials and usually take the form of nanoparticles with a large
specific surface area [15]. For example, nickel nanoparticles supported on
reducible oxides have been found to be active for the oxidation of CO to CO,
in the environment due to their quantum measurement effect due to the
thickness of the Ni islands, which can be used to reduce CO levels in buil-
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dings.]. These findings revealed the complexity of the active sites in the ca-
talysis of reactions and the fact that many material parameters can affect the
properties of the active sites. Thus, in-depth knowledge of the active areas, in-
cluding structure, chemical state, and interactions with both reactive molecules
and substrate materials, is essential to understanding heterogeneous catalysis
and fine-tuning the reaction properties.

Materials and methods Catalyst preparation The catalysts used in this
study were NiNaX, a nickel oxide, molecular sieve loaded with commercial
NaX. Developed by NiO The impregnation method using Ni (NO3), 2.5H,0
and Ni (NOj3), .6H,0 were used as metal sources. NaX zeolite was soaked in
the solution and left overnight in air at 400°C for 2 hours after drying at 110°C.
NiO was 0.8 wt%. The specific surface area and pore size of the catalysts were
determined by adsorption N, / Micromeritics desorption technique tool with
ASAP 2020. The catalysts were degassed at 900C before measuring the surface
area of the vacuum tube. A standard procedure for the determination of a
specific surface area was based on the adsorption of N 2 in a field N 2 liquid
Catalytic Reactor

The reactors are made of stainless steel column 5 cm in diameter, 1 m
high (0.8 kg CuO catalyst) and 10 cm in diameter, 1.5 m high (packed with 6
kg NiO catalyst). The reactor is electrically heated by a heat strip. A thermo-
couple is included in the reactor; then connected to the temperature regulator to
measure the reaction temperature.and adjusted to isothermal conditions

Thermocouple

Tempersture

Controlle
_

Chimmmey

Column

(a)

The flow diagram and experiment equipments were shown in Figure 1a

Conclusions and discussion The process of conversion of propanol to
Ni-containing NaX catalyst samples has been studied in detail. The results
obtained are given in Table 1. As can be seen from the results given in the
table, the conversion of alcohol is observed starting at a temperature of 523K.
As mentioned above, this temperature was 473K for Co-containing catalysts.
The maximum conversion of alcohol corresponds to the NaX + 5% Ni sample
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and is 70.0% (723K). The maximum yield of carbonyl compounds (acrolein +
propion aldehyde) also corresponds to the above-mentioned catalyst sample
and temperature and is 13.0%. The maximum yield of propene also corres-
ponds to the NaX + 5% Ni sample and is 22.3% at 623K. The maximum yield
of carbon dioxide, a product of complete oxidation of alcohol, corresponds to
the sample NaX + 10% Ni and is 47.4% (723K).

The conversion of propanol to NaX + Ni catalyst samples results

Temperature, | Yield of reaction products%
Catalyst K CO, CsHg [ acrolein | propional | Conversion,
dehyde %0
423 0.0 0.0 0.0 0.0 0.0
473 0.0 0.0 0.0 0.0 0.0
NaX+1%Ni 573 21.6 8.7 0.0 0.0 303
573 317 209 | 0.0 0.0 50.6
623 38.6 154 |00 2.6 56.6
673 41.6 123 |00 39 578
723 43.6 8.2 0.0 6.5 583
423 0.0 0.0 0.0 0.0 0.0
473 0.0 0.0 0.0 0.0 0.0
NaX+2.5% Ni 553 25.6 113 |00 13 382
573 35.0 17.9 | 0.0 2.6 555
623 403 201 | 0.0 6.5 66.9
673 41.6 189 |00 39 674
723 42.9 9.2 0.0 2.6 68.0
423 0.0 0.0 0.0 0.0 0.0
473 0.0 0.0 0.0 0.0 0.0
NaX+5% Ni 75753 26.9 148 |00 13 43.0
573 35.0 199 [0.0 2.6 575
623 37.9 223 | 0.0 52 65.4
673 384 206 | 0.0 78 67.0
723 39.7 169 | 0.0 13.0 70.0
423 0.0 0.0 0.0 0.0 0.0
473 0.0 0.0 0.0 0.0 0.0
NaX+10% Ni 75753 114 3.8 18 26 19.6
573 23.7 6.7 3.6 52 39.2
623 36.5 72 24 13 474
673 42.9 41 0.0 0.0 48.0
723 47.4 15 0.0 0.0 48.9

Catalyst characteristics As is well known, the surface molecules of a
solid are bound only to the molecules of the inner layer. The surface bonds are
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not saturated, which is compensated by the attraction of gas, vapor or liquid
molecules to the surface of a solid. This phenomenon (adsorption) appears in
more detail when defective structures are formed in the catalyst during the
synthesis of the catalyst. Therefore, one of the main properties of the catalyst
characterizing its catalytic activity is its specific surface area [5].A specific
surface can be measured by various methods [13]. Taking into account the
simplicity of the hardware, the repeatability of the results, sufficient
measurement accuracy, simplicity of calculations and convenience of existing
methods for determining the specific surface of the catalyst, our side chose the
chromatographic method for determining the amount of Specific surface area
measurements and pore dimensions of secondary catalysts are summarized in
Table 1. Shows Calculated theoretical yields of reaction

Specific surface area and average pore size respectively for NiNaX oxi-
de catalyst. 488.0 m*/g and 24.7 A, the specific surface area and the average
pore size of the nickel oxide catalyst do not differ from it. The NiNaX catalyst
is 484.6 m* / g and 25.2 A, respectively.

80

< 60 /_\
o CH3CH2CHO
340
§ —o— C3H8
T 20 /‘\-COZ
Konversiya
7 8 Ha3Ba|9Me ocn 10 11

Table 1. Calculated theoretical yields of reaction

Used. X-ray phase analysis of Ni-containing catalyst samples used in the
oxidation of propanol was performed before and after the process 1; 2.5; 5;10
Radiographs of NaX samples containing 10% Ni before and after the experi-
ment were given
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It was determined that 20 = 6.116; 10.002; 23,347; 26,669; The peaks of

32.037 © correspond to the standard sample of the original NaX zeolite. 26 =
37,386 (111); Peaks 43,478 (200) and 63,222° (220) prove that NaX + Ni
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samples contain NiO particles. The sharpness and intensity of these peaks
suggest that NiO nanoparticles have a high degree of crystallinity. This sug-
gests that nickel (II) nitrate impregnated on the surface of zeolite decomposes
completely to NiO nanoparticles when heated to 5500°C. The average size of
NiO crystals was determined using the formula D = kA / Bcosf. Here, the

wavelength of A-X-rays is 1.54056 nm. § = FWHM and 6 -diffraction angle
are calculated on the basis of the peak. k is an empirical coefficient and is 0.9.
As a result of the calculations, it was determined that the average size of NiO
particles in the structure of NaX zeolite is 28,314 nm. This suggests that the
size of NiO particles in the structure of zeolite is at the level of nanoparticles.

Conclusion

Catalytic oxidation of propanol in excess oxygen is carried out over two
catalysts. The activities of all catalysts are investigated in terms of light-off
temperature at 50% conversion. The reaction is operated in the range of 40 to
280°C. The complete combustion product such as CO, and water are obtained
as the major products within this temperature range. Among the two catalysts
studied, NiO loading on NaX catalyst is suitable for complete oxidation; as a
result, CO, is apparently produced as primary product, indicating the efficiency
of nickel in promoting the destruction of the C-C bond to complete combustion
products. In this study, NOx is not found to be a product from the catalytic ox-
idation due to the low reaction temperature. The reactions over copperand
nickel oxide catalysts at 280 °C show a second order dependence on concen-
tration.
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METAL MODIFIiKASIYALI SEOLIT TORKIiBLI KATALIiZATORLARIN
PROPANOLUN CEVRILM®O PROSESIND® TODQIiQi

A.D.VOLIYEVA
XULASO

Propanolun oksidlogmasi NaX seolitindo hopdurulmus mis oksidi vo nikel oksidi {izo-
rinds tadqiq edilmisdir. Katalizatorun yoxlanilmas:t NiNaX katalizatorunun an aktiv katalizator
oldugunu gostordi. Propanolun CO,-yo cevrilmosi 220-280 C diapazonunda daha nozors
carpan oldu. Reaksiya siiroti osason propanol konsentrasiyasi vo reaksiya temperaturundan asilt
idi. Kobalt oksidi vo nikel oksidi {izorindo goriinon aktivlosmo enerjilori miivafiq olaraq 251,3
vo 273,1 kal/mol oldugu miioyyon edilmisdir.

Acar sozlar: spirtlorin oksidlogmosi, katalitik oksidlosme, hopdurulmus metal oksid,
NaX seolit

HAHECEHHbIA METAJLJI HA IIPUPOIHBIN IIEOJIUT,
KAK KATAJIN3ATOP KOHBEPCHUHU ITPOITAHOJIA

AJ.BEJIMEBA
PE3IOME

OKucIieHHE TMPOMAaHOIa UCCICIOBAIM HA OKCHIIAX MEIU U OKCHIAX HHUKEJs, HAHCCCH-
HBIX Ha KoMMepueckuil mmeonuT NaX. CKpHHUHT KaTalu3aTopa MoKas3all, YTO KaTalu3aTop Ha
OCHOBE OKCHJIa HUKeNsI ObLIT Hambojiee akTUBHBIM Katanuzatopom. Koneepcus 8 CO, craHO-
BUTCS 3aMeTHOH B anana3zone 220-280°C. CkopocTs peakIii B OCHOBHOM 3aBHCHUT OT KOHIICH-
Tpalyy MPOIMAHOTA W TeMIIepaTypsl peakunu. Kaxymrmecs sHepTUl aKTUBAIIMH HaJ OKCHUIOM
K00aJIbTa M OKCHIOM HUKEJSI OBLIH OTpeeeHsl Kak 251,3 u 273,1 Kkan/MoiIb COOTBETCTBEHHO.

KuaroueBbie ciioBa: OKHCIEHNE CIUPTOB, KaTaTUTHYECKOE OKUCIeHHe, OKCHI MeTaa
Ha HocHTelle, IeonT NaX
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CANDIDA GUILLERMONDII BDU-217 MAYA GOBOLOYININ
GUMUS NANOHISSOCIKLOR SINTEZ ETMOSINO
TEMPERATURUN TOSIiRI
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Baki Doviat Universiteti
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Togdim olunan moaqalonin asas magsadi Baki Doéviat Universitetinin Mikrobiologiya
kafedrasmin kulturalar kolleksiyasindan gétiiriilmiis Candida guillermondii BDU — 217 maya
g6balayinin giimiis nanohissaciklor amalo gatirmasina temperatur amilinin tasirinin Oyra-
nilmasi olunmusdur. Miiayyan edilmigdir ki, bu maya gobalayi staminin giimiis nanohissaciklor
formalasdirmast iiciin optimal temperatur 25 — 30°C intervalindadir. 25 va 30°C temperaturda
inkubasiya edilon niimunalorda reaksion qarisigin  tiindlagmasi va UV — spektrofotometrda
408 nm dalga uzunlugunda udulma vermasi géstorilmisdir. Elektron mikroskopunda 25°C-2
temperaturda becarilon niimunads 33,5 — 35,4 nm 6lgilii, 30°C-d> becarilon niimunada isa
34,2 — 37,5 nm ol¢iilii, sferik formalr giimiis nanohissaciklor miisahida edilmisdir. Olda olunan
niimunalorin Rentgen — fazali spektroskop analizi 25 vo 30°C temperaturlarda giimiis nano-
hissaciklori iigiin xarakterik (Ag Lal) adsorbsiya piki oldugunu gostormigdir.

Acar sozlor: maya goboloyi, glimiis nanohissociklor, temperatur, Candida guiller-
mondii, UV — spektr, skanedici elektron mikroskopu, rentgen stia spektri.

Nanotexnologiyanin siiratli inkisaf etdiyi miiasir dévrds togribon 1 — 100
nm Ol¢iilii nanohissaciklar sintez edilir. Son zamanlar nanohissaciklarin bioloji
iisulla sintez edilmosino maraq artmisdir. Bioloji sintez zaman1 nanohissocik-
lorin formalasmasi lizvii molekullarin daxilindo vo onlarin istiraki ilo bas verdi-
yindon bu texnologiya zamani toksiklik riski minimum olur. Buna "Yasil na-
notexnologiya" deyilir [3, 4, 6].

Metal nanohissociklorin istehsalinda bioloji obyekt kimi goboloklordon,
xtisusilo maya gobaloklorindan istifadenin bir sira tistiinliiklori vardir [7]. Maya
g6boaloklarinin, xiisusilo Candida ndvlarinin nanohissaciklor amalo gotiro bil-
mosing aid molumatlar mohdud saydadir [5, 9, 12]. Son illorin odobiyyat molu-
matlarindan aydin olmusdur ki, mikroorqanizmlor arasinda maya goboloklori
Ago, Zn3(POy),, Auo, ZnS, CdS, Sb,0s, AgS, Fe,03 vo Fe;O4 vo basqa geyri-
tizvii nanohissaciklori sintez eds bilirlor. Candida cinsli maya goboaloklori gii-
miis nanohissaciklorin sintezindo yiiksok aktivliyo malikdir [2, 8, 10].

Aparilmis todqiqatlar gostormisdir ki, mikroorqanizmlor vasitosilo nano-
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hissaciklorin sintezino miihit amillori, eyni zamanda temperatur tosir edo bilir
[1, 11]. Belo ki, malum olmusdur ki, oksor mezofil mikroorqanizmlorin metal
nanohissaciklori sintez etmasi fi¢iin optimal temperatur da 25 — 30° C-dir. Tem-
peraturun doyisilmasi ayri-ayr1 mikroorqanizmlorde sintez edilmis nanohis-
saciklorin forma vo 6l¢iistine miixtolif tosir edir [4, 9].

Ovvalki tadgiqatlarimizda Candida guillermondii BDU — 217 maya gébe-
loyi staminin giimiis nanohissociklor omoalo gotirmo xassosi Oyronilmisdir [ 1, 3, 9].

Toqdim olunan isin asas magsadi Candida guillermondii BDU — 217 ma-
ya goboloyi staminin glimiis nanohissaciklor omolo gotirmosino temperaturun
tasirinin dyronilmasi olmusdur.

Material vo metodlar

Todqgigat obyekti kimi Baki Ddvlot Universitetinin Mikrobiologiya ka-
fedrasinin kulturalar kolleksiyasinda saxlanilan Candida guillermondii BDU —
217 maya goboloyi stamindan istifado olunmusdur.

Candida guillermondii BDU — 217 maya gdboloyi kulturasini becormok
ticlin ovvolco asagidaki torkibo malik maye qidali miihitdon istifado edilmisdir:
maya ekstrakti — 10 q, saxaroza — 20 q, pepton — 20 q, distillo suyu — 1litr. Kul-
tura 30°C temperaturda 48 saat miiddotindo termostatda becorilmisdir. Alinmis
maya goboloyi biokiitlosi kultural mayedon filtrasiya yolu ilo ayrilmis vo 3 dofo
100 ml steril distillo suyu ilo yuyulmusdur. Yas biokiitlo 10 qram miqdarinda 99
ml steril distillo suyuna daxil edilmis, tizorino 1 ml 10° molyar AgNOs; mohlulu
slava olunmus vo reaksion qarisiq ayri-ayriligda 25, 30, 35, vo 40 C tempera-
turda rong doyisikliyi miisahido olunanadok termostatda inkubasiya edilmisdir.

Glimiis nanohissaciklorin omolo golmosinin ilkin gostoricisi kimi vizual
olaraq reaksion garigigin ronginin agiq saridan tiind gohvoyiyo dogru doyismosi
gostorilmisdir. Daha sonra biokiitlo filtrasiya yolu ilo ayrilmis vo filtratda nano-
hissaciklor “UV — VIS specord 250 plus” UV spektrofotometrds analiz edilmisdir.

Kultural mayedon preparat hazirlanaraq qurudulmus vo skanedici elek-
tron mikroskopunda (JEOL 7600F, Japan) glimiis nanohissaciklorin formasi vo
Olciilori (nm-1o) miioyyon edilmisdir.

Rentgen spektral analiz vasitasilo alinan nanohissaciklorin giimiis oldugu
miioyyon olunmusdur.

Naticalor vo onlarin miizakirasi

Tadgiqgat zamani1 miioyyon olunmusdur ki, Candida guillermondii BDU
— 217 maya go6boloyi staminin yas biokiitlosi ilo reaksion qarisigr 25, 30, 35 vo
40°C temperaturda inkubasiya edilon niimunslor UV spektrofotometrindo ana-
liz edilmis vo dalga uzunlugunda verilon udulma sokil 1-do gostorilmisdir. So-
kildon goriindiiyii kimi 25, 30, 35 vo 40°C temperaturda inkubasiya edilon re-
aksion garisig1 UV spektrofotometrdo analiz zamani 405 — 408 nm dalga uzun-
lugu diapozonunda udulma vermosi miisahido edilmisdir. Bu udulma giimiis
nanohissaciklor li¢lin xarakterik olan udulmaya uygun olmusdur.

Skanedici elektron mikroskopunda 25°C temperaturda inkubasiya edilon
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reaksion qarisiqda olan glimiis nanohissaciklor 33,5 — 35,4 nm olciili, sferik
formali topalar goklinds, 30°C temperaturda iso 34,2 — 37,5 nm dlgiili, sferik
formada miisahido edilmisdir (sok.2 vo 3). 35 vo 40°C temperaturda giimiis
nanohissociklor miisahido edilmomisdir.

Absorbance, %

200 ' 400 ' =00 ' G000
Wawvelength, mm
Sak. 1. Candida guillermondii BDU — 217 staminin yas biokiitlosinin temperaturdan
(25, 30, 35 vo 40°C) asili olaraq omolo gotirdiyi giimiis nanohissaciklorin UV—spektrlori

ET

Sak. 2. Candida guilemondii BDU - 217 tamlmn yas biokiitlasinin
30 C temperaturda inkubasiyast naticosindo amoalo gatirdiyi
giimiis nanohissociklorin elektron mikroskopunda goriiniisii

[ 10nm

Sak. 3. Candida guillerndii BDU - 217 mlnln yas biokiitlosinin
25 C temperaturda inkubasiyasi naticasinda amolo gatirdiyi
giimiis nanohissaciklorin elektron mikroskopunda goriiniisii

TE:
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Daha sonra xarakteristik rentgen stia spektrlori verilorok alinan nano-
hissaciklorin giimiis oldugu doqiqlosdirilmisdir (sok. 4 va 5).
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Sak. 4. Candida guillermondii BDU — 217 maya géboloyi stanumn 30°C temperaturda
amolo gotirdiyi glimiis nanohissaciklorinin xarakteristik rentgen siia spektri
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Sak. 5. Candida guillermondii BDU — 217 maya géboalayi stami biokiitlosinin 25° C
temperaturda amolo gatirdiyi nanohissaciklorinin xarakteristik rentgen siia spektri

Beloliklo, tadgiqatlar noticasindo miioyyan edilmisdir ki, Candida guil-
lermondii BDU — 217 maya goboaloyi stami 25 vo 30°C temperaturda giimiis
nanohissaciklor omolo gotirmok xassosino malikdir. Bu soraitdo becarilon reak-
sion qarisigl UV spektrofotometrinde 408 nm dalga uzunlugunda udulma ver-
mosi doqiglosdirilmisdir. Skanedici elektron mikroskopunda 25°C temperatur-
da becorilon reaksion qarisiglarda giimiis nanohissociklor 33,5 — 35,5 nm, sfe-
rik formali topalar soklinds, 30°C temperaturda becarilon garisiqda ise 34,2 —
37,5 nm 0lgiilii, sferik formada olmas1 miisahido edilmisdir. Xarakterik rentgen
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stia spektrino asason nanohissaciklorin giimiis oldugu doqiqlosdirilmisdir. 35 vo
40°C temperaturda giimiis nanohissaciklor miisahido edilmomisdir.

10.

11.

12.
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BJIUAHUE TEMIIEPATYPbBI HA IPOIECC CUHTE3A HAHOYACTHUI] CEPEBPA
JIPOKKEBBIMU 'PUBAMHU CANDIDA GUILLERMONDIi BDU-217

M.M.JI)KA®APOB, C.A.I'YCEMHOBA, N.T.FABAEBA,
I.U.OMUBA3OBA, 3.A. ATAMAJINEB

PE3IOME

OcHOBHas 1IeNb JaHHOI HAYYHOW CTaThH — M3YUCHHE BIUSHUSA (aKTOpa TEMIIEPaTyphI
Ha CO3/IaHUE HAaHOYACTHII cepedpa mpoxokeBbIM rpubom Candida guillermondii BDU — 217,
B3ATBIM M3 KOJUICKIIMH KyJbTyp Kadeapsl MukpoOuonornn bakuuckoro I'ocymapcTBeHHOTO
VYuuBepcurera. bBbulo BBISBICHO, YTO ONTUMAaJIbHOW TeMHeparypoil aist (OpMUPOBAaHUS
HAHOYACTHI[ cepedpa MTaAMMOM 3TOTO JAPOXIKEBOTO rpuba sisiercs mutepsan B 25 — 30°C.
OGpasiibl, mojBeprinrecs MHKYOanuu npu Temmeparype 25 u 30°C, mokasanm 3aTeMHEHHE
PEeaKkIMOHHOM cMecH, a Takke noriomienue auuHoi B 408 um B UV- cnekrpodoromerpe. [lpu
HaOJIIOJICHUH 10| IJIEKTPOHHBIM MHKPOCKOIIOM, Y 00pa3loB, BBICA)KEHHBIX IIPH TEMIEparype
25°C, HabroMaTHCh HAHOYACTHIBI cepedpa cdepraeckoil GhopMbl IHHON B 33,5 — 35,4 uM. V
00pasIoB ke, BhICaKeHHBIX mpu Temmepartype 30°C, HAOIIOZAIMCh HAHOYACTHII cepedpa
cpepuueckoii ¢opmbl mgmmHOH B 34,2 — 37,5 HM. AHamM3 TOJYYCHHBIX OOpPa3loB B
CIIEKTPOCKOTIE C PEHTTCHOBCKOW (Da3oii mpu Temmepatype 25 u 30°C mokasan HaTHUHE THKA
abcop6umu (Ag Lal), xapakTepHOro aisi HaHOYACTHII cepedpa.

KoaioueBble ciioBa: 1posxkeBol Tpud, HaHOYacTHIBI cepebpa, Temiieparypa, Candida
guillermondii, UV—cnektp, CKaHUPYIOIUH AJICKTPOHHBIH MUKPOCKOIIL, CIIEKTP PEHTTE€HOBCKOTO
nIyya.

INFLUENCE OF TEMPERATURE ON THE PROCESS OF SYNTHESIS OF SILVER
NANOPARTICLES BY CANDIiDA GUILLERMONDIi BDU-217 YEAST FUNGUS

M.M.CAFAROYV, SI.HUSEYNOVA, I.T.BABAYEVA,
Q.ILEYVAZOVA, Z.A.AAGAMALIYEV

SUMMARY

The main aim of the given article is to study the influence of temperature on the
synthesis process of silver nanoparticles by BDU — 217 yeast fungus, taken from the cultures
collection of Microbiology department of Baku State University. It was found out that the
optimal temperature for the strain of this yeast fungus to synthesize silver nanoparticles is
between 25 — 30°C. The samples that were incubated at 25 and 30°C, showed darkening of
reaction mixture and 408 nm length absorption in UV-spectrophotometer. The samples sowed
at 25°C, synthesized 33,5 — 35,4 nm length spherical silver nanoparticles. The ones sowed at
3OOC, synthesized 34,2 — 37,5 nm length spherical silver nanoparticles, that were seen under
electronic microscope. Analysis of the samples in an X-ray phase spectroscope at 25 and 30°C
showed the peak of absorption (Ag Lal, characteristic of silver nanoparticles.

Keywords: yeast fungus, silver nanoparticles, temperature, Candida guillermondii, UV
— spectr, a scanning electronic microscope, X-ray spectr.
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NU3MEHEHUE HEKOTOPBIX IOKA3ATEJIEA
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Kpoew, s61s51cb HeombemaeMoll 4acmvlo 6HympeHHeil cpedbl Op2anusmd, ompasicaen
Memaboaudeckue peakyuuy, npomexaiouue npu MmecHoM 63auMo0elcmeuy ¢ 6HeulHell cpedoll.
Ces13b mena pulobl ¢ 6HeutHell Cpedoll OCYWeCmeIAemcs HepeHoU cucmemot. Mzmenenus coc-
masa Kposu, KOmMopble NOCMOAHHO HAXOOSMCA NOO GIUSHUEM DA3IUYHBIX GHEUHUX B03-
oeticmauil, OCYUecmeisiiomcst 8 OCHOBHOM 3d CUEM peqhleKMOPHO20 B030€lCMEUsL Yepe3 Heps-
HYI0 cucmemy. Dmo 6 pagHOU cmeneHy OMHOCUMCS K XUMUYECKUM U KIeMOYHbIM KOMHOHEH-
mam Kkposu. Hcciedosanusi nokazaiu, ymo npenapantvl Gbl3blealom OYeHb Cepbe3Hble U3MeHe-
HUSL (QU3UONIO2UHECKO20 COCMOsIHUSL KIEeMOK Kposu pwib. Taxace smo 3aeucum om KOHYenmpa-
YUU UCNONb3YEMbIX NPENApaAmos, 603pAcma U QU3ULYecKo20 COCMOSIHUSL HCUBOTHDBIX.

KaroueBble ciioBa: KpPOBb, S5PUTPOLMTHI, HeﬁKOHHTLI, TpOM6OHI/ITLI

[Ipu BbIpalIMBaHUU CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP HCIOIb3YIOTCS
pasnuuHble ynoOpeHus. VX BiausHHE Ha pa3iUyHbIe KYJIbTYpbl HCCIEAYeTCH,
HO OJTHAKO KaK OHM BIIMSIOT Ha oOWTaTesiell BOJOEMOB HE JJOCTATOYHO HCCIIe-
JI0BaHO. Bo/HbIE S3KOCHCTEMBI OTPAKAIOT BO3JCHCTBHUSI, BBI3BAHHbBIE PA3JIUYHbI-
MU OMOTHYECKUMH U abnoTudeckumu (paktopamu cpeasl. KpoBb ke sBisieTcs
OCHOBHBIM HMHJIUKAaTOPOM, KOTOPBIM OTpPa)KaeT pa3jIMYHbIC PEaKLUHUU Ha Opra-
Hu3M. Llenpro HammMX MccleAOBaHUN OBLIIO M3YYUTh BIHSIHHE YIOOPEHUH, KO-
TOpPbIE MCHOJB3YIOTCS Y HAC B CTPAaHE IIPU BBIPAIIMBAHUU KJIEBEPHBIX, XJIOII-
KOBBIX, 3€pPHOBBIX KYJIbTYp Ha (DM3HOJIOTHIO KIETOK KpPOBHM ca3aHa. B wact-
HOCTH MBI HcclenoBanmu Takue ¢GochopHble yaoOpeHus kak Ammophos u
Kristalon. Hajio otMeTuTh, 94T0 3TH NpenapaThl BIIEPBbIC HAMU HCCIIEIO0BAIHCH
Ha ppidax. B ux macmopTHBIX JaHHBIX TaK)Ke YKa3bIBaeTCsl, UYTO Ha ppl0ax OHHU
HE UCCIEeA0BAIUCh. B CBsI3M C TeM, YTO BBIIIE MEPEUUCICHHBIE KYJIbTYPhl BbI-
pamuBaroTcst BOu3u peku Kypol u Apas, To u OuonornueckuM o0bEeKTOM Ha-
IIMX UCCIICIOBAHMIA CTAJ Ca3aH, KOTOPBIM OOMTAET B ITHX PEKax.

Marepuajibl 1 METOAbI HCCIEOBAHUS
B nammx uccienoBanusix Mbl ucnoibzoBaiu Cyprinus carpio B Bo3pac-
Te 6 Mecs1eB, KOTOPBI MPUBO3MWIN ¢ XBULTHHCKOTO PHIOHOTO 3aBOAA TIO MPO-
U3BOJICTBY OCETPOBBIX, PACIONIOKEHHOro B ropojae Hedruana Azepbaiimxan-
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ckoil Pecnyonuku. Mccnenyembie ppiObl ObLIIM MOMEIIEHBI B adpUpyeMble EM-
KOCTH U IIPUBE3EHBI B aKBapUAJIbHYIO J1a00paTopuu 3KOTOKCcHKoaoruu Nueru-
tyta ®usunonorun umenu A.M.Kapaera. Xouy BbIpa3uTh CBOKO 01arogapHOCTb
COTPYAHUKaM J1a0OpaTOPHH B OKa3aHUH TIOMOIIM JJISl TPOBEACHUS UCCIIE0Ba-
Huii. CyTo4yHas TemiiepaTypa BoJbl B akBapuymax coctasisiia 20-25 °C u OblI-
Jla HeIpepbIBHAs a’panus EMKOCTEH. B mepByro ouepenb Mbl ONPENESIWIN 110
Merony D.J. Finney [4] netaibHbIe KOHIIEHTPAIMHM STUX MPENapaToB sl PhIO.
KonnyectBo (OpMEHHBIX 31€MEHTOB KpPOBH Ca3aHa, TO €CTh JPHUTPOLUTOB
(RBC), neiixormuroB (WBC), TpomboniutoB (PLT) onpeaensiin mpoOUpodHbIM
MeTozoM aHanu3a [2]. B maGoparopum anst B3STHS KPOBH MBI (PUKCHPOBAIU
ca3aH OpromkoM BBepx. IIpenapoBanbHOI UTJI0N MPOKANBIBAIN KOXY MO3314
aHAJIBHOT'O IUIABHUKA I10 CPEIMHHON JIMHUM Teja. 3aTeM 4epe3 CAEIaHHOE OT-
BepcTHe BBOAWIM npull. KoHell mmpuiia BBOJWIN B INIyOb TKaHEH 0 TeX Mop
IIOKA IUIPHUI] HE BCTPETUT TEJIO MO3BOHKA, YTO ONPEAEISAETCS 110 COIPOTUBIIE-
HUo. Ha BeHTpasIbHOW CTOpPOHE MO3BOHKA IPOXOAUT KPYIHBII CTBOJI XBOCTO-
BOM aprepuu. JIErkuM BpaljeHueM LINpHIA CTEHKY apTepUH IpOpe3alud U B
mmpui] OsIcTpo mocTymnana kpoBb [1]. [lomydeHHble naHHBIE OBUTA CTATHCTH-
yeckn 00paboTaHbl U IOCTOBEPHHBI.

Pe3yabTaThl HcciieioBaHUS U UX 00CYKIeHHe
YnoOpenust B OONBIINX KOJWYECTBAX HCIIOJB3YIOTCS B CEIBCKOM X03-
SWCTBE, U OIICHKA UX TOKCHUYECKOTO ACHCTBHSI MMEET OOJIbIIOE 3HAUYCHUE IS
HKOJIOTHYECKOH Oe3omacHoCTH. B pe3ynbraTe mpoBeAEHHBIX HAMU HCCIIEI0BA-
HUN MBI ONPEJICIUIIN JIeTallbHbIe KOHIEHTPAMHU JUIsl KaKI0ro mpernapara. Mc-
clieIoBaHMs MPOBOAWIUCE yepe3 24, 48, 72, 96 yacoB mociie CO3[aHusl TOK-
CUYHOM cpelpl B akBapuymax. B cBsizu ¢ TeM, uTo Hambosee pe3kue u3MeHe-
HUS B MOKA3aTeNsX KPOBU MPOU3ONLIN Yepe3 96 4acoB, TO MBI PEIIUIN OCTa-
HOBUTHCA Ha 96-4acOBOM DKCHO3UIIMU U JaNbHEUIINE HAIIA UCCIEIOBAHUS UC-
XOJIWJIA OT ATOW IKCHO3HWIHMH. MBI BBISICHWIN, 9TO Juisi hocopHOro yaodpe-
HUs Ammophos jeTanbpHas KOHIeHTpanus coctaBuia 97,21 mr/n, a mus Kris-
talon »Ta KOHIEHTpamms coctaBuwia 265,18 wmr/m. Ilocne ompeneneHus: KOH-
LEHTpAIMid Mbl U3y4alid BO3aeHcTBHE ITHX (OChHOpHBIX ynoOpeHui Ha ¢dop-
MEHHBIC AJIEMEHTHI KpoBU. [loydeHHBIE SKCIIEPUMEHTAILHBIC JaHHBIC TPE-
CTaBJIeHBI B Ta0mIe 1.
Tabauma 1
Bausinue ¢pochopHbIX y100peHM J1eTATbHON KOHIEHTPAIUU
Ha (hopMeHHbIE YjIeMeHThl KpoBH ( M+m, n=10)

Hopma Ammophos Kristalon
(97,21 mr/a) (265,18 mr/a)
RBC (10"/m) 1,70+0,152 2,80+0,899 1,80+0,326
P >0,2 >0,5
WBC (10°/1) 28,00+1,374 39,00+7,952 25,10+3,844
P >0,5 <0,001
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Kak BugHo w3 Tabmumel konumdectBo RBC B HOpMe cocTaBuiio
1,70+0,152x10"%/1. Oxnaxo mocie BosaeiicTBus yao0operns Ammophos KoJtu-
YEeCTBO JPUTPOLUTOB MOBLICHIIOCH MO CPAaBHEHHIO C HOPMOH M COCTaBUIIO
2,80:£0,899x10'%/11 ( P>0,2). KoamuecTBo IeHKOLUTOB B IaHHOIM JKCIIEPUMEH-
TaJbHOW CEpPUM TaK)Ke MOBBICMIJIOCH MO CpaBHEHUIO ¢ HOpMoi. [Ipu uzyyeHun
docdopuoro ynodpenus Kristalon mpl HaOIrOAaTN U3MEHEHHS B TIOBBIIIICHUH
KOJINYECTBA SPUTPOLIUTOB IO CPABHEHHUIO C HOPMOU ¢ JocTOBEpHOCTHIO P >0,5
Y TOHMKEHUE KOJIMYECTBa JEHKOIUTOB ¢ AoctoBepHOCThi0 P<0,001. Ognako
9TH NOKAa3aHUs 3HAYUTEIILHO TOHWKEHBI 110 CPABHEHHIO C COOTBETCTBYIOIIUMHU
MOKa3aTeIsiMu KpoBu ynoOpenus Ammophos. Hago Takxke OTMETHTB, U4TO 3TH
IpenapaThl BHI3bIBAIOT THIMOKCHIO. [Ipy n3ydyeHnn noBeIeHYecKuX peakuui ca-
3aHa Ha ATH Tperaparbl Mbl B HAIIUX HCCIICIOBAHMIX 3TO OOHApYXKHIU. MBI
TaK)Ke MbITAIUCH U3YUYUTh KOJIMYECTBO TPOMOOIIMTOB B KpOBU cazaHa. OgHaKo
[0, MUKPOCKOIIOM MX CTPYKTYPBI OY€Hb CXOXKHU C SPUTPOLIUTAMH B 3TOM BO3-
pacte. U 4ToObI HE OIIMOUTHCSA MBI 3TU JIaHHbIE HE MIPEJICTABUIIM B CTaTheE.

['emaTtonorust MOXeT OBITH MOJE3HBIM HMHCTPYMEHTOM JUIsi MOHHUTO-
pHUHTa COCTOSIHUSA 3710POBbsI, BHIABICHUSI 0OJIE3HHU, a TAK)KE OTCICKUBAHUS pa3-
BUTHS OOJIE3HU M peakiuu Ha Tepamuto [3]. HecMoTpst Ha ycrmexu B pHIOHOM
MEIMIMHE B MOCJEIHUE TOJbl, HHTEPIPETAIHsl 'eMaTOJOTUU PbIO YacTo 3a-
TPYJIHEHA M3-32 OTCYTCTBUS 3HAYUMBIX 3TAJIOHHBIX 3HAUCHHUH U OIIEIOMIISIO-
iero pazHooOpasusi BUA0B pbl0. MHOXKECTBO BHYTPEHHUX M BHEIIHUX (haKTO-
POB BBI3BIBAIOT HOPMAJIbHbIE M aHOMAJbHBIE BapUallUM T'e€MaTOJIOTMYECKHUX
naHHbIX. KpoBeTBOpeHHe sBISETCS OTBETHOW peaklMM psifa CUCTEM OpraHH3-
Ma pbIObI Ha M3MEHEHHE KaK AK30TE€HHBIX, TaK M JHJOTCHHBIX (hakTopoB [6].
CucremaTu3zanus KJI€TOK KPOBU M OHMMaHKE TeMOII033a BO3MOKHBI JIUIIb Ha
OCHOBE ITyOOKOTO M BCECTOPOHHETO MU3yYCHHS CUCTEMBI KPOBU PBIO, YTO MBI U
cTapaeMcsi jaenaTh. ['emaronoruueckue mokaszarenu 00JaJal0T BBICOKOW Jia-
OUIIBHOCTBIO, JMHAMUYHO PEAarnpyloT Ha J1000e U3MEHEHHE YCIOBHA 0OUTa-
Hus. [loaTOMy OlleHKAa M3MEHEHMI IMoKa3aTeseil KpOBU MpPHU BO3JACHCTBUM HE-
ONmaronpusATHBIX (PAKTOPOB CPEIbl, UTPACT OOJIBIIYIO POJIb Ui ONpPEACIICHUS
(DYHKIIMOHAJILHOTO COCTOSIHUSI OpraHu3Ma pbli0 [5]. 3HaueHue mokazaresnei
KpPOBH CIEU(GUIHO NI KKIOTO BUAA PBIO, M 3TO MO3BOJISIET HCIIOIH30BAThH
UX B KauecCTBE MHAMKATOPOB MATOJIOTMYECKHUX IPOLECCOB, MPOUCXOAAIINX HA
opranu3mMeHHOM ypoBHe [7]. [lomyueHHbIe HAMH SKCTIEPUMEHTAJIbHBIC JIAHHbBIE
CBUETEILCTBYIOT O TOM, YTO YAOOpEHHUs OKa3bIBalOT BO3/CHCTBHE HA TMOKa-
3aTeay reMaToJI0rMuYecKUX IapaMeTpoB oOuTaTeNlel BOJHBIX CUCTEM, KOTOphIE
WCIOJIb3YIOTCS JIJIsl YCTAaHOBJICHUSI YPOBHS TOKCUYHOCTH cpefibl. OJTHAKO KoJe-
0aHus B TOKCUYHOCTH ISl PhIO BeChbMa CYIIECTBEHHBI, YTO CBSI3aHO C MeXa-
HU3MOM BO3/ICHCTBHS HA PBIO, KOTOPHIE MOT'YT OBITh Pa3IMYHBIMHU.

BriBoabl
1. BmepBble u3ydeHa u OompeselieHa JieTaabHas KOHIICHTPAIUS UCCIIEIyEeMbIX
yIOOpEeHUH 115 PBIO
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2. B pesynbrare MpoBeiEHHBIX HCCIEA0BaHNUI OBUIO BBISBICHO TOKCUYHOE BIIUS-
HHE 3THX YI00peHui Ha GU3HOIOTHI0 (POPMEHHBIX 3JIEMEHTOB KPOBH Ca3aHa
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TOCRUBO SORAITINDO HEYVANLARIN QANININ FiZiOLOJi VOZiYYOTININ
BOZi GOSTORICILORINDOKI DOYIiSIKLIKLOR

S.I.MOMMODOVA
XULASO

Qan, torkib hissosi olan orqanizmin daxili miihiti olmagla, xarici miihitls six qarsiligl
olaraq meydana golon maddolor miibadilosi reaksiyalarini torkibindo oks etdirir. Baliqdaki or-
qanizmlo xarici miihit arasindaki olaqo sinir sisteminin komoyi ilo hoyata kegcirilir. Daim
miixtolif xarici tosirlorin tosiri altinda bas veron qanin torkibindoki doyisikliklor osason sinir
sistemi vasitosilo refleks tosirlori sayosindo hoyata kegirilir. Bu, qanin kimyovi vo hiiceyro
komponentlorino eyni dorocodo aiddir. Aragdirmalar gdstordi ki, baliglarin qan hiiceyralorinin
fizioloji veziyyetinds olduqca ciddi doyisikliklor bas verir. Bu, hamg¢inin istifade olunmus
preparatlarin konsentrasiyasindan, heyvanlarin yasindan vs fiziki vaziyystinden do asilidir.

Acar sozlar: qgan, eritrositlor, leykositlor, trombositlor

CHANGES IN SOME INDICATORS OF THE PHYSIOLOGICAL STATE
OF THE BLOOD OF ANIMALS UNDER EXPERIMENTAL CONDITIONS

SI.MAMMADOVA
SUMMARY

Blood, with its constituent parts, being the internal environment of the organism,
reflects in its composition its metabolic reactions occurring in close interaction with the
external environment. The relationship between the organism and the external environment in
fish is carried out with the help of the nervous system. Shifts in the composition of the blood,
which constantly occur under the influence of a variety of external influences, are carried out
mainly due to reflex influences through the nervous system. This applies equally to the
chemical and cellular components of the blood. Studies have shown that the drugs cause rather
drastic changes in the physiological state of fish blood cells. It also depends on the con-
centration of the tested drugs, the age of the animals and the physical condition.

Keywords: blood, erythrocytes, leukocytes, platelets
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Metabolik sistemin faalligi vaziyyati ilo alagadar olaraq, o-tokoferol, natrium selenit va
onlarin birlasmoalorinin promutagen tipli genotoksiki kimyavi birloasmalorin korreksiyasi me-
xanizmi kompleks analiz iisullarindan istifada etmakla Gyranilmisdir. Tatbiq olunan antimuta-
genlarin daha effektli dozalart miiayyan edilmis vo malum olmugsdur ki, mutagen mahsullarin
xromosom DNT-sina nagl edilmasi marhalolorinda genomiidafioya tasiri bir-birini qarsiligh
tamalayan an azi iki iisulla miiayyan olunur.

Acar sozlor: mutagen, promutagen, ksenobiotiklor, antimutagen, otraf miihitin pro-
mutagenlori, xromosom aberrasiyalari, a-tokoferol.

Istonilon kimyovi birlosmo miivafiq qatiligda homeostazi pozur va irsi
strukturlarla garsiliglt tosirdo olur. Onun naticosidir ki, mutagenlorin daimi to-
sirino moruz qalan canli orqanizmlordo kimyovi mutagenlorin tosirini azaldan
mexanizmlor — mutagenlors qarsi adaptasiya mexanizmlori formalagsmigdir. Bu
mexanizmlar bir ¢ox morhalolordon ibaratdir. Homin morhalonin ilki orqaniz-
mo diigon yad kimyavi birlogsmonin — ksenobiotikin parcalanma maorholosidir.
Umumiyyatls, son illor ksenobiotiklorlo orqanizmlorin qarsiligl tosirine aid
suallara miixtolif illordo todqiqatcilar torofindon intensiv cavab axtarilir [2, 4,
10, 17].

Aparilan aragdirmalardan molum olur ki, tosir tipindon asili olmayaraq
kimyovi maddo hiiceyrs daxilino daxil oldugda, genis reaksiya zoncirindon iba-
rot mikrosomal monooksidaz sistemi ilo nazarat edilon bir-birins oks istigamat-
lonmis proseslor bas verir. Mutagenloro garsi orqanizmlorin adaptasiyasini to-
min edon bu sistemin asas fermentlorindon biri sitoxrom P4s¢ vo onun izofor-
malaridir. Mohz onlarin istiraki ilo hiiceyro daxilinds bir-birino oks istiqgamot-
lonmis iki proses — toksikasiya vo detoksikasiya proseslori bag verir. Birinci
halda, orqanizmo daxil olan nisbaton inert kimyovi birlosmo pargalanir vo on-
dan ya yiiksok toksikli madds, ya mutasiya vo térodon maddo, ya da allergiya
torodon maddo omalo golir. Ikinci halda, daha aktiv madds pargalanir vo ondan
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nisbaton vo tamamilo zoif tosiro malik kimyovi maddo omolo golir [1, 9, 11, 23,
24]. Bu proses orqanizma birbasa tasir tipine malik kimyavi birlogsmolor daxil
oldugda da bas verir. Antimutagen vasitolorin askar edilmosi vo bu problemo
daima artan maraq, bu fenomenin insan genomunun miihafizasi vo biomiixtalif-
liyin saxlanilmasi {igiin praktiki istifado miimkiinliiyiiniin 6yronilmasini vacib
bir prosesa ¢evirmisdir. Hal-hazirki dovrde do ekoloji yas va professional risk
soraitindo do genomun miihafizosinin praktiki noticolorinin aldo edilmasi ligiin
bu vasitolordon istifado edilir [5, 7, 8, 27, 28]. Antimutagenlorin say1 va tosir
spektri genis oldugu {i¢iin, onlarin praktiki totbiq saholori do genisdir vo miix-
tolif formalidir. Hal-hazirki dovrds antimutagenlorin praktiki istifadosi asagida-
k1 istiqgamatlor {izro aparilir [5, 20, 21, 22]:

1. Umumi va professional, ekoloji, yas risk qruplarmin istifadesi iiciin
antimutagen olavali qida mohsullarinin istehsali;

2. Antimutagen va antikanserogen xassoya malik yeni nasil formokoloji
preparatlarin yaradilmast;

3. Xastoliklora vo zararvericilora qarst davamliliga malik yeni bitki sort-
lariin vo digor genotiplorin yaradilmasi.

Tadgigatin materiali vo metodlari

Yuxrida qeyd olunanlar1 nozars alaraq bir antimutagen kimi yoxladigi-
miz vasitolorin praktiki totbiq imkanlarini da dyronmisik. Bunun {igiin qarsi-
miza qoydugumuz tapsiriq texnoloji proseslorinds promutagen nitrozobirlos-
moalor, o climlodon nitrozaaminlorin genis istifado edildiyi rezin zavodunun
hazirliq vo vulkanlagdirma sexlorinin istehsal miihit amillori, homg¢inin tera-
pevtik mogsadloar {igiin totbiq olunan tsiklofasmid dozalar1 niimunosi model-
larindon istifado edilmokls holl edilmisdir.

Birinci halda, xarici kontrol qrupla (yoni gdstorilon istehsal miiossiso-
sinin amillari ilo heg bir alagasi olmayan insanlarla) miiqayisado, istehsal mii-
hit amillori ilo professional olagodo olan insanlarin periferik qan limfosit-
larinde xromosom aberrasiyalarinin tezliyi vo baci xromatid miibadilasinin
tezliyi Oyronilmisdir. Aparilan arasdirmalardan aydin olmusdur ki, kontrol
grupla miigayisads fohlslords har iki gostarici yiiksolmisdir (codval 1).

Taocriibolor zaman1 genetik doyisilmalorin soviyyasinin gostorilon mii-
assisado isloyon fohlolorin omok stajindan birbasa asili olmasi miisyyon edil-
migdir. Qeyd etmok lazimdir ki, is¢i kontingentin ohomiyyatli hissasini togkil
edon reproduktiv yas hoddinds olan (20-40 yas arasi) fohlolords bu hal kon-
trol gostaricilori 6tiib kegir (¢cox yliksokdir). Fohlolorin periferik ganindan ay-
rilmig limfositlorin o-tokoferol (0,1 mkqg/ml), Na-selenit (0,001 mkqg/ml) vo
onlarin kompozisiyast (uygun olaraq, 0,017 vo 0,0004 mkqg/ml) slavo edilmis
miihitdo kultura olunmas1 mutagenezin ingibiro olunmasina gatirib ¢ixarmis-
dir. Qeyd etmok lazimdir ki, antimutagenlorin vo onlarin kompozisiyasinin
gen miithafizoedici aktviliyi omok foaliyyotinin miiddsti az olan soxslordo da-
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ha yiiksok olmusdur. ©Omok staji1 artdiqca preparatlarin antimutagen aktivliyi
ds ardicil olaraq azalmigdir.

Alimmuis naticalor va onlarin tahlili

Beloliklo, tadgigatlarin naticolori rezin zavodunun hazirliq vo vulkanlas-
dirma sexlorinds homginin texnoloji proseslorinde promutagen nitrazobirlogsmae-
lor istifads edilon digor sexlorindo ¢alisan is¢i kontingentin davamliliginin yiik-
soldilmasi magsadi ilo o-tokoferol vo Na-selenitin istifado edilmaesi ti¢lin asas
yaradir. Bunu nozoro alaraq, gostorilon sonaye istehsalina fohlolorin gobulu
anindan baglayaraq antimutagen miihafize, miitomadi sokildo kurslarinin apa-
rilmas1 moagsadouygundur. Bu halda onlarin qidalanma rasionuna E vitamini ilo
vo selen mikroelementi ilo zongin mohsullarin daxil edilmasi vacibdir. Istehsal
mihitin amillorinin mutagen tosirinin neytrallagsdirilmasin1 kompozisiyadan
istifado etmokls aldo etmok olar.

Cadval 1
Rezin zavodu fohlslorinin periferik qan limfositlorindo
genetik doyismoalorin saviyyasi
Tacriiba Rezin zavodunda omok staji, illor
variant1 1-5 6 - 10 11 - 15 16 - 20

M#m | AEG Mtm | AEG| M#+m [AEG| M#m | AEG

Xromosom aberrassiyalarinin tezliyi

IMA 3,9240,54 - 5,014+0,59 - 5,8940,62 - 7,41+0,75 -

IMA+o-t 2,0640,44 | 0,47 | 2961051 | 041 | 3,76+0,58 | 0,36 | 5,17+0,66 | 0,30

IMA+Na,SeO; | 2,39+0,48 | 0,39 3,44+0,53 0,31 | 4,374£0,59 | 0,29 | 5,83+0,71 | 0,21

IMA + (0t+ | 1,8420,41 | 053 | 248049 | 050 | 321%0,51 | 0,45 | 4,53%0,60 | 0,39
NaZSeO3)

Baci xromatid miibadilesinin tezliyi

IMA 9,21+1,03 - 11,83£1,21 - 14,42+1,69 - 16,58+1,97 -

IMA+a-t 6,831£0,94 | 0,26 8,12+0,97 0,31 | 10,68+1,05 | 0,26 | 12,73+1,27 | 0,23

IMA+Na,Se0; | 7,42+0,97 | 0,19 8,63+0,99 0,27 | 11,24+41,17 | 0,22 | 13,2541,34 | 0,20

IMA + (o-t+ 6,08+£0,91 | 0,34 7,27+0,95 0,39 | 9,53£1,01 | 0,34 | 11,69£1,19 | 0,29
NaZSeO3)

Xromosom aberrasiyalarinin  kontrol gdstoricisi — 1,35+0,35-don
1,9240,51-0 qodor Baci xromatid miibadilosinin kontrol gostoricisi —
5,3520,75-don 7,84+0,97-0 qodor.

Toklif edilon yanagmalar tsiklofosfomid dorman preparatinin genotok-
sikliyinin azaldilmasi moqsadi ilo barabar doracads totbiq oluna bilor. Ona gora
ki, tsiklofosfomidin miixtolif dozalar1 ilo miixtolif variabellikdo kombinasiyasi
zamani o-tokoferol, Na-selenit vo onlarin kompozisiyast bu promutagenin to-
sirini neytrallagdira bilmisdir (codval 2). Bu tocriibalords preparatlar on yiiksok
neytrallasdirma xiisusiyyetlorini promutagendon ovval totbiq olunma zamani
niimayis etdirmiglor.

Bununla yanags1 praktiki tibbdo istifado olunan dozalarda tskilofosfo-
midls induksiya olunmus mutagenezin modifikasiyas1 zamani alinmis naticalor,
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xtususilo potensial mutagen substraksiyalarla genetik tohliikasiz dorman kombi-
nasiyalarinin yaradilmasi yolu ils formokologiyada genmiihafizoedici vasitolo-
rin totbiqi yanasmalarinin islonib hazirlanmasi tigiin perspektivlidir. Belo ya-
nagma mutagen xassoya malik yiikok terapevtik tosirli bazi qiymaotli dorman va-
sitolorinin gadagan olunmasina alternativ ola bilor. Bu planda antimutagenlor
kompozisiyasinin istifadasi prioritet istigamatdir, hansi ki, o-tokoferol vo Na-
selenit sinergetik tosir biiruzo verirlor. Bundan basqa, mutasiyanin bas vermasi
vo mohkamlonmasi prosesinin korreksiyasinda kompozision preparatlar togkil
olunduglar1 komponentlordon daha yiiksok effekt niimayis etdirirlor.

Cadval 2

Praktiki tibbdo istifads olunan dozalarda tsiklofosfamidin
genotoksikliyina miinasibatda preparatlarin
antimutagen effektivliyinin gostaricisi

TF-in Antimutagenlorin daxil edilmosi
Antimutagenlor dozalar1 | TF-intesirine | TF-lo eyni TF-in
godor vaxtda tosirindon sonra

a-tokoferol 0,45 0,38 0,34
Na-selenit 3 mq/kq 0,41 0,34 0,27
(o-tokoferol+ Na-selenit) 0,50 0,43 0,36
a-tokoferol 0,51 0,44 0,37
Na-selenit 6 mq/kq 0,45 0,44 0,32
(o-tokoferol+ Na-selenit) 0,56 0,47 0,39
o-tokoferol 0,51 0,34 0,28
Na-selenit 12 mg/kq 0,49 0,31 0,25
(o-tokoferol+ Na-selenit) 0,56 0,40 0,31

Aparilan tacriibalar bels bir fikra golmaya asas vermisdir ki, istor o-toko-
ferol, istorso do Na-selenit hom ayri-ayriligda, hom do kompozisiya formasinda
totbiq olunduqda yiiksok effektivliklo DMNA vo TF kimi promutagenlorin mu-
tagenliyini neytrallagdira bilirlor. Eyni zamanda antimutagenlorin vo onlarin
osasinda yaradilmis kompozisiyasinin promutagenlordon avval totbiq edildikdo
daha yiiksok effektivlik niimayis etdirmasi askar edilmisdir.

Umumiyyatlo, askar edilon hor bir antimutagen praktiki totbiq imkanlart
genis olarsa, daha ¢ox ohomiyyatli olar. Bu fikri osas gostororok bilavasito in-
sanlar tizorinds istehsal miihiti amillorinin genotoksikliyi vo onun modifikasiya
olunmasi yollar1 dyronilmisdir. Aparilan todqiqat isi bilavasito istehsal zamani
promutagenlorlo kontaktda olan insanlarla, onlarun tosirinin neytrallagdirmagin
mimkiinliiylinii géstormisdir. Bu iso, 6z ndvbosindo, promutagenlorin tosirin-
dan bioloji ndvlarin, o ciimladen insanin miihafize olunmasi magsadils effektiv
fizioloji dozalarda antimutagenlorin istifads edilmosinin praktiki mimkiinliiyii-
nii sOylomayas asas verir.
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BO3MOKHOCTb IIPAKTUYECKOI'O TIPUMEHEHMUS
AHTUMYTATI'EHOB U1 CHUKEHUSA TEHOTOKCUYHOCTH
MMPOMYTATEHOB OKPYKAIOHIEN CPEJIbI

H.T.TYCEMHOBA, JL.T.PACYJIOBA
PE3IOME

C mpuMeHeHHEeM KOMIUICKCA METOIOB aHalln3a ObLIO U3yUeH MEXaHU3M KOPPEKIIMU XH-
MHUYECKHAX COCTUHCHUH MPOMYTAreHHOIO THIA JCHCTBHS O~-TOKO(EPOIOM, CEICHUTOM HATPHUs
U MX COCIUHCHUU B CBS3M C aKTHUBAIMECH METa0OIMYCCKON CUCTEMbI. BbUTH OTpe/eeHbl Hau-
6oiee > peKTUBHBIC TO3BI MPUMCHIEMBIX aHTUMYTAareHOB, a TaK)Ke CTall0 M3BECTHO, YTO Ha
JTanax TpaHCHOpTa MyTareHHbIX npoaykroB Ha JIHK xpomocoM ecThb 1Ba MyTH I€HO3alIUTHO-
ro JIEUCTBUSL.

KaioueBble cioBa: MyTareH, NpoMyTareH, KC€HOOMOTHUKH, aHTUMYTAareH, 3KOJIOTHYE-
CKHE IPOMYTareHbl, XpOMOCOMHBIE abeppalH, o-TOKo(pepoI.

POSSIBILITY OF PRACTICAL APPLICATION OF ANTIMUTAGENS
TO REDUCE THE GENOTOXICITY OF PROMUTAGENS SURROUNDING
THE ENVIRONMENT

N.T.HUSEYNOVA, L.Q.RASULOVA
SUMMARY

The pecullarities of the genoprotective effect mechanism of a-tocopherol. Sodium
selenite and their combination with reqals to chemical compoude of promutagenous type of the
complex of analysis methode determining the mutagenesis efficiency in interrelation with the
state of metsbolism system activity. The most effective doses of antimutagenes studied have
been revealed and it has been found that upon the transport of mutagenous products to DNA
chromosomes their genoprotective effect is realized, at least, by two mutually complementary
ways of the induced mutagenesis correction.

Keywords: mutagen, promutagen, xenobiotics, antimutagen, environmental promu-
tagens, chromosome aberrations, a-tocopherol.
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NEFTDO HOLL OLMUS QAZ REJIMI iLO SOCIiYYOLONON
YATAQLARIN NEFTVERMO XUSUSIYYOTLORI
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Moaqalada yataglarin ehtiyatlarimin miixtaolif doracada istifada daracasinin sabablari
aragdirilir. Neftda hall olmus qaz rejimi ilo saciyyalonan Azarbaycanin bir sira doniz yataq-
armin cari va son neftverma amsallarinin miiqayisali tahlili aparilmisdir.Miiayyan olunmugdur
ki, yatagqlarin neftverma amsallarimin genis doayisilmasi laylarin va onlart doyduran fliiidlorin
enerjisinin aktivliyinin miixtalif doracalori ilo baghdir. Miixtalif parametrlorin neftvermaya to-
siri miirakkab qarsiliql tosir soraitinds bas verir va bu da yatagin islonilma prosesinda dayis-
maya maruz qalir.

Bir sira parametrlorin ortalanmis giymatlorinin kémoayi ilo ¢oxol¢iilii korrelyasiya-
reqressiya analizi vo kompiiter texnologiyasini istifads etmoklo respublikamizin neftda hall
olmus qaz rejimi ila saciyyalonan doniz obyektlorinin neftverma modeli alinmigdir. Alinmig
modelin har bir torkib hisssasinin aparilmis miifassal geoloji-madan tahlili asasinda tadqiq
olunan yataglarin neftverimini daha obyektiv prognozlasdirilmasi miimkiindiir.

Acar sozlar: korrelyasiya-reqressiya analizi, neftdo holl olmus qaz rejimi, laylarin
neftverimi, balans va cari ehtiyatlar.

Karbohidrogen yataqlarinin islonilmo prosesi aramsiz vo miirokkaob qar-
siligh tosir altinda olan bir ¢ox amillorle nozarst olunur. Bu amillar yataglarin
tobii goraitlori vo islonilmo sistemlori ilo miioyyon olunur, lakin onlarin oho-
miyyati texnoloji zamanda homigo dayisir. Bununla slagadar, geoloji-texnoloji
olamotlor komleksinin neftvermoys tosiririn xarakterinin miioyyon edilmasino
istigamatlondirilon vaxtasir1 tadqiqatlarin aparilmasi zoruridir.

Islonilma prosesino vo son naticads laylarin neftveriming tosir edon pa-
rametrlorin tadqiqini biitiin neft yataqlari tizrs yox, yalniz identik tobii xassalori
ilo saciyyolonon obyektlor iizro hoyata kegirmok mogsadouygundur. Bu qoyu-
lus, mohsuldar laylardan neftgixarilma doracosino amillorin tosir etmasi mo-
solosinin miifassal vo adekvat hollinin sortlori ilo uzlasir. Bu mogsadls, bizim
noqteyi-nozorimizo gora, birinci ndvbado yataqlart mohz tobii rejim tizro (neft-
vermoya bilavasito tosir edon kompleks amil kimi) identifikasiya etmok zoru-
ridir. Sonra isa obyektlorde ehtiyatlarin realizosinin miixtalif doracasinin sabab
xarakterinin miifossal todqiqini aparmaq lazimdir.
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Amillarin neftvermoya tosirinin vo islonilmonin basa ¢atdirilmasinin ra-
sional yollarinin miioyyon edilmasi masalasinin halli {igiin Azorbaycanin islo-
nilmods olan doniz yataqlarindan neftds hoall olmus gaz rejimi iigiin tipik olan
49 istismar obyekti secilmis vo sonra onlarin ehtiyatlarinin realizosinin miixto-
lif doracasinin sabobinin xarakterinin miifossal dyronilmosi hoyata kegirilmisdir
(codv.1). Bu obyektlor asason Azarbaycanin mohsuldar qatinin qirmaki lay dos-
tosino (alt pliosen) monsubdurlar.

Molum oldugu kimi, bu rejimds neftin quyu dibina siiziilmasi yalniz lay
tozyiqinin doyma tozyiqdon asagi diismo naticosindo neftdo hall olmus gazin
genislonarak amalo golon elastik enerji hesabina tomin olunur.

R.X.Miislimovun kitabinda geyd olundugu kimi, son neftvermo layin
kollektor xassolorindon vo neftin 6zliiliiyiindon asili olaraq 10-30% hiidiidlarinda
doyisir. Neftdo hoall olmus gaz rejimindo totbiq olunan neft¢ixarma sistemi is-
tismar obyektini adoton borabar (daha six) soboko il biitiin quyularin neftlodoy-
ma qalinliginin perforasiyasi ilo gqazilmasini nozordo tutur [6]. Tebiidir ki, belo
mexanizm ehtiyatlarin ugurlu realizosine gotirib ¢ixarmaz, ¢iinki bu kimi ya-
taglarda laylarin neftvermo soviyyasi orta hesabla 0,23 toskil edir (codv.1) [1, 3].

Cadval 1
Neftds hall olmus qaz rejimi ild saciyyalonon Azarbaycanin doniz yataglari
obyektlarinin islonilma naticalari hagqinda malumat

g Ik ehtiyatlar, Islsnﬂm@nm Neftvermo omsallari Qaliq ehtiyatlar,
= 3 mln ton ovvalindon min ton
é $ | balans | ¢ixarilabilon toplanmig Balans | ¢ixarilabilon
o' = neft hasilati, Cari son
o
min ton
491 2604 87,1 54,9 0.23 033 | 2036 324

Neftda hall olmus qaz rejimindoki tadqiqat obyektlorinin ehtiyat struk-
turunun tohlili asagida verilmisdir.

Doniz yataqlarinda neftvermo omsallarinin cari qiymatlori neftds hall
olmus gaz rejimi Uigiin 0.10-dan 0,44-0 godor doyisir (sok.1). Tobiidir ki, digor
borabar soraitlords (o ciimlodon islonilmo sistemlori) yataglarin neftvermo om-
sallarinin bu kimi genis doyisilmo diapazonu laylarin enerjisinin aktivliyinin vo
onlar1 doyduran fliiidlorin forqgli doracasini gostarir.

Yataqglarin neft hasilatinin osas forglondirici xiisusiyyatlordon biri odur
ki, islonilmo sisteminin tokmillosmasindon vo yeni texnologiyalarin intensiv
totbiginin miiddotindon asili olaraq bu yataqlarin ehtiyatlarin1 tam realizo et-
mok miimkiin olmur. Bu tozahiir kollektorlarin 6ziiniin tobii tomsil olunmasi ilo
baglidir vo buna goro neftgixarmaya miixtoalif ciir tosir edir. Bununla belo, layin
parametrlori ayri-ayriligda yox, miirokkob qarsiliqh tesir ilo tozahiir edirlor.
Bundan basga onlarin islonilma prosesinds shomiyyati daimi deyil vo miioyyon
bir sokilde zamanda doyisir.

45




A Obyektlorin
sayt

301
251
204+
151+

10+
5_

0 ; t } ; t >

0-10 0-20 0-30 0-40 0-50 0-60 Cari neftverma amsal

Sok.1. Neftdo holl olmus qaz rejimi ilo sociyyslonan obyektlor iizro
cari neftvermo omsalinin paylanma qrafiki.

Yuxarida geyd olunanlar1 nozoro almagla neftdo holl olmus gaz rejimin-
do drenaj olunan yataqlarin neftverimini modellogdirmok ii¢lin ¢oxol¢iilii kor-
relyasiya-reqressiya analizi istifado edilmisdir [2-4]. Onun matrisino 16 malu-
mat dastyici geoloji-texnoloji alamatlorin orta qiymatlori daxil edilmisdir: lay-
larin effektiv galinlig1 (x,), stixurlarin mosamaliyi (X»), kollektorlarin kegirici-
liyi (x3), stixurlarin qumlulugu (x4), neftin sixlig1 (xs), neftin 6zliiliyii (X), ¢O-
kiintiilorin boliinmasi (x7), sement maddosinin miqdar1 (xg), mohsulun sulas-
mast (Xy), islonilmonin ovvalinds olan ¢ixarilma tempi (x;¢), quyu sobokisinin
sixlig1 (x11), obyektlorin islonilmo dovriinds tozyiq diiskiisii (x;2), doyma toz-
yiqi (X13), neftin hocm omsali (x;4), laymn temperaturu (x;5) vo qaz amili (X;¢).

Program realizasi noticosindo neftdo holl olmus qaz rejimi ilo sociyyo-
lonan doniz obyektlori ticlin asagidaki neftvermo modeli alinmisdir vo onun
com korrelyasiya omsali R, = 0,72:

V=0,13378 + 0,05735(x;) + 0,1487./(x,)+ 0,015 (x3)- 0,00706(xs) —

0,0839(x7)+ 0,0342(x1) -0,01344(x12)"

Qeyd etmok lazimdir ki, reqressiya modelinin strukturuna yalniz o ola-
motlor daxil edilmisdir ki, hansilar neftvermoyo ohomiyyatli (miisbat, yaxud
monfi) tosir etmislor. Digor olamotlor, az ohomiyyatli kimi, tonlikdo 6z oksini
tapmamuislar. Kollektor siixurlarin qumlulugu, doyma tozyiqi, sement maddo-
sinin miqdari, neftin hocm omsali, layin temperaturu yataglarin islonilmo pro-
sesindo shomiyyatli rol oynamamisdir.

Islonilmado olan yataqlarin parametrlorinin tosirinin (miisbat, yaxud
monfi) xarakterinin nlimayis etdirilmasinin ayani tasviri {i¢iin onlarin neftds
hall olmus gaz rejimindo tozahiiriiniin sxemi tortib olunmusdur (sok.2).
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vy

Sak.2. Neftds hall olmus qaz rejiminda yataqlarin islonilmasina
parametrlorin tosirinin sxemi

Toqdim olunan sokildon goriindiiyli kimi, neftdo holl olmus gqaz rejimi
ilo isloyon yataqlarin neft ehtiyatlarinin ¢ixarilmasina asagidaki parametrlor
misbot tosir etmislor: laylarin effektiv qalinligi (x;), siixurlarin mosamaliyi
(x2), kollektorlarin kegciriciliyi (x3) vo quyu sobokosinin sixligi (x;1). Monfi tosir
edon parametrlor iso asagidakilardir: neftin 6zliiliiyli (x¢), sOkiintiilorin boliin-
masi (x7), obyektlorin islonilmo miiddstinds tozyiq diskiisii (x;2).

Alinmis modelin vo aparilmis geoloji-moadon tohlilin asasinda miioyyon
olunmusgdur ki, effektiv qalinligin yiiksok qiymatlori neftde hall olmus qaz re-
jimi ilo saciyyolonon yataqlarin ehtiyatlarinin ¢ixarilmasina miisbot tosir edir.
Bu onunla izah edilir ki, islonilma prosesindo neftdo holl olunan qaz resurslari
azaldigca, quyu dibino sixisdirilan neft hacmlori do miivafiq olaraq azalir. Islo-
nilmo tocriibasi gostorir ki, oalavo perforasiya yolu ilo slizgocin uzunlugunun
artmast homiso miisbat noticolor vermisdir [5,7]. Bunun misali kimi Morkozi
Abseron yataglarinda qirmoki lay dostosi obyektlori ¢ixis edir vo burada islonil-
monin son marholosindo effektiv gqalinligin slavo intervalinin qosulmasi neftin
orta glindalik debitini shomiyyatli artirmaga imkan vermisdir.

Aydindir ki, laym kegirici gabiliyyatinin yaxsilasmasi, yoni kollektor-
stixurlarin masamoalik vo kegiriciliyinin yiliksok gdstaricilori neftin mosamali
mihitdo filtrasiyasina miisbot tosir gostorir.

Quyu sobakasinin sixlig1 tadqiq etdiyimiz rejimde yataqlarin neftveri-
mino miisbat tosir edir. Bu voziyyat asagidaki miilahizolor ilo izah edilir: islo-
nilmo prosesindo neftdo holl olmus gaz rejimindoki yataqglar tizro tozyiqlor for-
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ginin timumi qifinin yaradilmasinin geyri-miimkiinliiyii sobobindon hor bir ye-
nidon gazilmis quyu layin miixtolif hissesindon neftin miisyyon hocminin ¢ixa-
rilmasina sobob olmusdur. Bu kimi yataglarin islonilmosinin geoloji-madon
tohlili gostordiyi kimi, olave yeni quyular qazilmasaydi neftvermonin cari so-
viyyasi ohomiyyatli dorocods asagi olacaq idi.

Layin boliinmasi onun hacmi boyu enerji resurslarinin barabar yenidon
paylanmasini miirokkoblosdirir vo su-neft kontaktinin frontal horokotini, yaxud
qaz qabarciglarinin genislonmosi hesabina fliiidlorin quyu dibino sixigdirilma-
sin1 tomin etmoyo imkan vermir. Bununla bagh istismar obyektinin laylasma-
sinin tezliyinin monfi tozahiirii siibhe dogurmur.

Neftin sixlig1 onun 6zliiliyii ilo s1x miisbot qarsiligl olagododir vo bu
da istonilon lay soraitindo neftvermoyo manfi tosir gostorir. Aydindir ki, 6z-
liilltiylin artmas1 masamali miihitdo fliiidin filtrasiyasini ¢otinlosdirir.

Islonilmanin ovvelinds olan ¢ixarilma tempi va tozyiq diiskiisii — qarsi-
ligl1 alagado olan parametrlordir vo neftvermoyo monfi tosir edir. Tozyiqin diis-
kiistiniin artmast islonilmonin ovvalinds yiiksok ¢ixarilma tempine va lay toz-
yiqin miqyash azalmasina gotirib ¢ixarir. Islonilmoenin ilk morhslosindo qaz
enerjisinin asassiz qabaglayict sorfi son naticods yekun morholodo neftin hors-
kotetmo gabiliyyotino 6z tosirini gdstorir. Lay enerjisinin tilkkonmosi artiq islo-
nilmanin son marhalasinda neftin ilkin ehtiyatlarinin realizasini ¢atinlosdirir.

Qeyd etmok vacibdir ki, qaz amili kimi gostorici modelin strukturunda
0z oksini tapmamisdir. Lakin neftds hall olmus qaz rejimi ils saciyyolonan ya-
taglarin islonilmo tocriibasi vo tohlili gostorir ki, bu gostaricinin yiiksok qiy-
motlori neftvermoyo miisbot tosir edir, ¢ilinki fliiidin 6zliilityiine tosir gostorir vo
yataqlarin enerji sociyyasini artirir.

Yatagin istismarmin ilk morhololorinds rejimin miisyyon edilmasinin
rasional islonilmonin strategiyasinin optimal se¢ilmasi {igiin sortlondirici oho-
miyyati var. ©gor yatagin neftdo hoall olmus qaz rejiminde drenaj oldugu
mioyyan edilibso, onda islonilmonin birinci morhoalosindon miivafiq suvurma
iisullarini totbiq etmoak tdvsiyys olunur. Lay tozyiqinin doyma tozyiqindon yiik-
sokdo saxlanilmasi zamani neftin qazsizlagdirilmasinin garsis1 alinir ki, bu da
onun siliziilma saciyyalorinin qorunmasina kdmok edir vo son hesabda laylarin
neftverimino miisbot tosir gostorir.

Naticalar

-Neftds hall olmus gaz rejiminds istismar olunan doniz modanlarinin yataqlari-
nin cari vo son neftvermo omsallariin kompleksli miigayisoli tohlili hoyata
kecirilmigdir.

-Tozahiir edon lay enerjilorinin aktivlik (passivlik) dorocoesinin sorhad qiymaot-
lari miisyyon edilmisdir.

-Neftdo holl olmus qaz rejimli yataqglar iigiin doniz madonlorinin laylarinin neft-
vermo modeli alinmigdir.

-Neftdo holl olmus gaz rejimli doniz modonlorinin yataqlarinin neftverimina to-
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sirin tohlili hoyata kecirilmisdir vo bu da onlarin neftverimini obyektiv proq-
nozlasdirmaga imkan vermisdir.
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OCOBEHHOCTHU HE®TEOTJIAYM 3AJNEXENA, XAPAKTEPU3Y IOLMUXCSI
PEXKMUMOM PACTBOPEHHOT'O B HE®TU T'A3A

O.©.MAT'EPPAMOB, . Jx. IHAPUDPOB

PE3IOME

B craree uccnenyrorcs NpUYMHBL pa3HOW CTENEHH MCIOJIb30BAaHUS 3allacOB 3aJIEXKEH.
[TpoBeneH cpaBHUTENBHBIN aHAIN3 HAYAIBHBIX W TEKYIINX OalaHCOBBIX M M3BIECKAEMBIX 3alla-
COB, TEKYIINX U KOHEYHBIX KOA(PPHUINEHTOB HEYTEOTAAYHN Psiia 0OBEKTOB MOPCKUX MECTOPO-
XKIeHUH A3zepOaiipkaHa, XapaKTepH3YIOIUXCs PeXKUMOM PacTBOPEHHOro B He(TH rasza. Ycra-
HOBJIEHO, YTO CTOJIb IIMPOKOE W3MEHEHHE KOI(PPHUINEHTOB HeTEOTIaun 3alieKeil CBA3aHO C
pa3Hoii CTeNneHpI0 aKTUBHOCTH SHEPTHU IJIACTOB W HACHIIAOMIMX UX (uronaoB. Biusiaue pas-
JIMYHBIX MapaMeTpoB Ha HeTeoTnauy HPOUCXOJUT B X CI0KHOM B3aWMOJAEHCTBUH, KOTOPOE
M3MEHsIETCs B Ipoliecce pa3paboTKH IiacTa.

C yd4eTroM yCpeIHEHHBIX 3HAUCHHMH psAa MapamMeTpoB C MOMOIIbI0 MHOTOMEPHOTO
KOPPEIAHOHHO-PETPECCHOHHOTO aHAM3a C HCIOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHH
MOJTy4eHa MOJIeNIb He(pTeoTnaun MOPCKHX OOBEKTOB PECIyOINKH, XapaKTepU3YIOMAsACs PexXu-
MOM PacTBOPEHHOTrO B HeTH raza. Ha ocHOBe AeTaIbHOTO Ie0sIOro-MpOMBICIOBOTO aHATIH3A
Ka)XJJOTO KOMITOHEHTa TTOJy9eHHOH MOJIEIN MOKHO 0oJiee OOBEKTHBHO NPOTHOZHPOBATH HE-
TEOT/Auy HUCCIIEYEMbIX 3aJICHKEH.

KiroueBble ¢j10Ba: KOPPEJIIUOHHO-PETPECCUOHHBII aHAN3, PEXUM PACTBOPEHHOTIO
B He)TH ra3a, HepTeoTaua MIACTOB, OalaHCOBBIEC U TEKYIIME 3aMachl.
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MODELING OF OIL RECOVERY OF DEPOSITS DEVELOPED
IN THE MODEGAS DISSOLVED IN OIL

F.F.MAHARRAMOYV, J.J.SHARIFOV
SUMMARY

The article examines the reasons for the varying degrees of utilization of reservoir
reserves. a comparative analysis of the initial and current balance and recoverable reserves,
current and final oil recovery factors of a number of objects of the offshore fields of azerbaijan,
characterized by the regime of gas dissolved in oil, has been carried out. it was found that such
a wide change in the oil recovery coefficients of deposits is associated with a different degree
of activity of the energy of the reservoirs and the fluids saturating them. the influence of
various parameters on oil recovery occurs in their complex interaction, which changes during
the development of the reservoir.

Taking into account the averaged values of a number of parameters using multivariate
correlation-regression analysis using computer technology, a model of oil recovery of offshore
facilities of the republic was obtained, characterized by the regime of gas dissolved in oil.
based on the detailed geological field analysis of each component of the resulting model, it is
possible to predict more objectively the oil recovery of the studied deposits.

Keywords: correlation and regression analysis, gas dissolved in oil, oil recovery,
balance and current reserves.
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Hanpsocennoe cocmosanue semnou kopvl Bocmounozo Kaexasa, pacnonodiceHHozo 6 30mne
KonnuzuonHoz2o counenernus Cesepo-Kaskazckoeo, FOxcno-Kaekasckozo u Llenmpanvro-Upan-
CKO20 KOHMUHEHMANbHLIX MACCUBO8 (MEKMOHUYECKUX MUKPONIUM), AGNAEMCs Cle0cmaeuem
sK0uenus Apasuiickozo unoenmopa 6 oygepuvie cmpykmypol 10cHo20 oopamnenus Eepasuu
Ha KOHWMUHEHMANLHOM dmane aibnutickozo mekmozenesa. OO smom ceuoemerbcmsyiom pe-
3YnbmMamol 2e0QuU3U4ECKUX HAbM00eHUl 34 CMPOEHUEM U CeliCMO2EO0OUHAMULECKOU AKIMUBHO-
Ccmblo 3eMHOTU Kopbl pecuona. IIpoyecc ramepanbroz2o cocamuus, nPpoOOIACAIOUWUNCS HA CO8pe-
MEHHOM dmane mekmozene3d noo GIUAHUEM KOIMUSUOHHO20 conudicenus Apasutickoeo u Eepa-
3ULICKO20 KOHMUHEHMO8, onpeoensem GblCOKULl YPOBeHb CEUCMUUECKOU U 2e00UHaMUYecKol
AKMUBHOCIU 8 paccmampueaemom pecuone. IIposeden ananus u unmepnpemayus ceticmono-
2UYECKUX OAHHBIX, COBPEMEHHOU 2e00UHAMUKU C BbIAGTICHUCM UX KOPPETAYUll ¢ 0COOEHHOCTA-
MU 2nyOUHHO20 CMpoenus. AHaIu3 u conocmagienue celicMuyeckux coobimuil ykaseléarm Ha
NPUYPOUEHHOCMb OONLUUUHCMEA 04A206 3eMACMPACEHUI K Y31aM nepecedenus akmueHolx pas-
JIOMO6 Pa3IUYHOU OPUEHMAYUU UTU K HIOCKOCMAM 21yOOKUX MEKMOHUYECKUX Pa3pbléo8 U Jid-
MepanbHblX CMeujeHull 800ab HEYCMOUYUBLIX KOHMAKMOE MAMePUAIbHbIX KOMNAEKCO8 pa3-
auuHbIX Komnemenyuil. Ha ocnosanuu nabarodaemotl ceticmuunocmu 0biau 6bl0eneHbl aKmus-
Hble obaacmu 21yOOKUX paziomos, Komopble NPUHAMbL 8 KA4ecmee 30H NOMEHYUATIbHO20 04a2d.

KaroueBbie cjioBa: COBpeMEHHAS T€OIMHAMHUKA, CCHCMUYHOCTD, TICEBOIOCYO Ty KITHS,
aKTHBHBIE pasznomMbl, bonbmoi Kaskasz

Beenenne

Teppuropus Cpennero Boctoka, ceBepHoii nepudepun KOTOporo oTee-
gyaer IOxupiii KaBka3s, mpeacrapiser co00H KOJIaK pa3HOMACIITAOHBIX TEK-
ToHWYeCKnX OJ0K0oB (AHaronmiicko-TaBpckas, LlenrpansHo-Mpanckas, HOx-
HO-KaBKka3ckass MUKpOILTUTHI U 00JIee MeIKHEe OJIOKH ), PACTIONOKEHHBIX MEKTY
ApaBUICKON KOHTHHEHTAIBHOW IUIMTON (Ha IOTe€) M FOKHOM KpOMKO# EBpa-
3UICKOro KOHTHHEHTa (Ha cesepe). [locneaHue Ha HEOTEKTOHMUYECKOM JTarle
TEKTOreHesa (C KOHIIa MHOLIEHA) CYIIECTBYIOT B PEKHUME KOJJTU3UOHHOTO CXO-
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xaeHus (puc. 1), 4TO B CBOIO ouepe/b CIYKUT MPUUUHON HCKIIOYUTENIBHOM
CEHCMOTEKTOHMYECKOM aKTUBHOCTU B peruone [4; 7; 8; 11; 12; 13; 15; 18; 19;
24; 25; 26;].

OO0 3TOM CBHIETEILCTBYIOT ITOBTOPSIONIUECS CHIIBHBIE U PA3PYIIUTEIIh-
Hble 3emierpscenuss Ha teppuropun Typuuum, Mpana u KaBkaszckoro nepe-
nieiika B peanbHOM BpeMeHU. CelicMHUYecKash aKTUBHOCTb 3TUX TEPPUTOPHI
OOBSICHSICTCS MHTEHCHUBHOM MEPECTPONMKON CTPYKTYpHOTO IJlaHa CO 3HAYH-
TEJIbHBIMU aMIUTUTY/IaMU COBPEMEHHBIX JIBUYKCHHI.

3axxatocTh TeppuTopun KaBka3zckoro mepeiieiika B 30HE CTOJKHOBEHUS
YKa3aHHBIX JTUTOCPEPHBIX IUIUT ONPEIENIeT €€ COBPEMEHHYIO T'€OJMHAMUYEC-
KYIO M, COOTBETCTBEHHO, CEHCMUYECKYI0 aKTUBHOCTh. [IpH 3TOM F0KHBIN CKIIOH
Bonbmoro KaBkasa ocraercst oHON U3 Hanbojee CeCMUUECKH aKTUBHBIX 00-
nacted KaBka3ckoro mepemieiika, rjie NEpUOJUYECKH MPOUCXOIAT KPYIIHbIE
ceficMrYecKre COOBITHUS, COMTPOBOXK/IAIONINECS] CIOHTAHHBIM BBICBOOOKICHHEM
00JbIINX 00BEMOB SHEPTUU 3eMHBIX Henp. CeilcMuueckas akTUBHOCTh CBsI3aHa
C MPOAOJIKAOUIENCS UHTEHCUBHOW NEPECTPOMKON CTPYKTYPHO IUIaHA CO 3Ha-
YUTEJIbHBIMU aMIUIUTYIAMH HOBEWIIHNX M COBPEMEHHBIX JBHUKEHUW: O4Yaru
3eMJIETPSICEHUM, KaK MPABUIIO, IPUYPOUCHBI K TPAaHUIIAM KPYITHBIX I€OTEKTO-
HUYECKHMX 3JIEMEHTOB 3€MHOM KOpBI U y3J1aM IEpECceUYeHusl pa3ioOMOB Pa3Iny-
HOM HaIPaBJICHHOCTH.

Puc.1. AxkxpenuoHnHas npusma B cTpykType bonbmmoro Kaskasa [mo 20]

CelicMOIOTHYECKHE M CEHCMOTEKTOHHMYCSCKHE HCCIICIOBAaHUS, CElCMU-
YECKOE€ U CEMCMOTEKTOHMYECKOE PAOHUPOBAHUE, OCYILIECTBISBIIMECS B Pa3-
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JUYHBIX CEWCMHMYHBIX pernoHax KaBkaza (Bkirowasi Tepputopuio AsepOaii-
JDKaHa), TIOJITBEPIKIAIOT BEPCUI0 KOHTPOJIUPYEMOCTH O4aroBbIX o0jacTel 3em-
JETPACEHUN CEThIO Pa3jIOMOB OOIIEKABKA3CKOTO M aHTUKAaBKa3CKOTO MPOCTH-
paHuii ¢ pa3IMYHBIMU TUMAMHU cMelleHus. OJTHAKO B 1[EJIOM MPUYHHONU COBpe-
MEHHOW CEHCMMYECKOW aKTUBHOCTHU CIIY’KAaT FOPU3OHTAIIbHBIC MMOJABUXKKH pa3-
HOMACIITAOHBIX TEKTOHUYECKUX OJIOKOB 3E€MHOW KOPBI, 32)KaTBIX B IOJIOCE
KOJUTM3UOHHOTO B3ammojencTBusi AdpoapaBuiickod u EBpa3uiickoil KOHTH-
HEHTAJIbHBIX TLJIUT.

B stom mmane He sBasercs uckiaroudeHueM bonwmoin KaBkas, BocTod-
HBII U IOrO-BOCTOYHBINA CErMEHThI KOTOPOTO, B TOM 4HCIIe B mpeaenax Aszep-
OailpkaHa, XapaKTEPU3YIOTCS TOBBIIEHHONW CEMCMHYECKOW aKTHBHOCTBIO C
NnoBTOpeHueM coObiTuii ¢ M>5 (puc. 2). ' myOuHHOE KapTHpOBaHUE JaHHOM 00-
JIACTH, MIPOBOAMBILIEECS KOMIUIEKCOM Ire0(hU3MUeCKUX METOJI0B Ha MIPOTSKEHUH
psna net, HauuHas ¢ 70-X IT. IpOILIOro CTOJNETHs, B COUETAaHUU C MaTepuaa-
MH T€0JIOTMYECKOI0 M3YYEHHs ITOBEPXHOCTHOM CTPYKTYPHI MO3BOJIUIIO C JOC-
TaTOYHOHN CTENEHbI0 OOBEKTUBHOCTH OCBETHTH CTPYKTYPY M COCTaB ajbITUU-
CKOr0 KOMILJIEKCA, OXapaKTepU30BaTh IOBEJCHHE IOBEPXHOCTU JOKOPCKOTO
OCHOBaHUsI U Oojee TIyOOKMX TOBEPXHOCTEH pasjena (BIUIOTH JO TPAHUIIBI
Moxo0), mpociieIUTh KOPPEISITUBHBIEC B3aUMOCBSI3U MEXAY 3JIEMEHTaAMH CTpOe-
HUS Pa3JIMYHBIX YPOBHEU 3eMHOM kopsI [8; 17; 19; 22;].

44 45 46 47 48 49 s0 51

Puc. 2. Kapta snmunieHTpoB 3emierpsicennit M>3.0 rHa Tepputopun AzepOaiimxana
Ha nepuon 2004-2020 rr.

HampskeHHOE COCTOSIHME 36MHOM KOpBI B PETHOHE, PACIIOIOKEHHOM B
30HE KoJUTM3MoHHOrO counieHeHusi CeBepo-KaBkaszckoro, KOxno-KaBka3zckoro
u LentpanbHo-MpaHnckoro KOHTUHEHTAIbHBIX MACCUBOB (TEKTOHUYECKUX MUK-
POILIUT), SBJIETCS CIEICTBUEM BHEIpEeHHs] ApaBHiicKoro UHeHTOpa B Oydep-
HBIE CTPYKTYpBI I0’)KHOTO oOpamieHus EBpa3un Ha KOHTHHEHTAJILHOM JTarie
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aJBIMICKOrO TeKTOreHesa (¢ KoHIa MuolieHa). O0 3TOM CBUAECTEILCTBYIOT pe-
3yJIbTaThl T€O(U3NIECKUX HAOIIOIEHUH 3a CTPOCHUEM U CeliCMOreoJuHaMUYe-
CKOIl aKTMBHOCTBIO 36MHOM KOpBI pervoHa. [locrnenHss Ha HEOTEKTOHUYECKOM
JTare MpeacTaBisuia co0oi 0bmacTh HaaBHra (S-CyOayKIUs - KOHTUHEHTANb-
Hasi cyOnyKuus wim «rceBaocyonykius») FOxuo-KaBkazckoi MUKpPOIUIUTHI
noJ okHBIM mogoOprombeM EBpasum (Cxudceko-TypaHckas smUrepuuHcKas
mwiatrgopma) B CEBEPHOM KpbLJI€ M aKTUBHBIM BYJIKaHU3MOM. A UMEHHO, Mpo-
LIECC TOPU30HTAJIBHOIO C)KATHSA, KOTOPBIM IPOJODKAETCS HA COBPEMEHHOM
JTare TeKTOoreHe3a IMOJI BIUSHUEM KOJUIM3MOHHOTO B3aUMOJIEHCTBUS ApaBuii-
cKoro u EBpa3uiiCKOro KOHTUHEHTOB, ONPEAEISET BBICOKMI YPOBEHb CEMCMU-
YECKOM M T€0JMHAMUYECKOW aKTUBHOCTH B PallOHE UCCIIET0BAHMIA.

Hamu mpoBeseHbl aHANM3 U MHTEPIPETALUs CEUCMOJIOTHYECKUX, TeO-
(bu3MYECKUX JAaHHBIX, a TaKXe MpUBIeYeHbI pe3ynbTarbl GPS MoHuTOpHHTa
COBPEMEHHOM reoAMHAMUYECKON aKTUBHOCTH [5; 21] AJis BBISBICHHUS UX KOp-
pensuii ¢ 0COOCHHOCTAMH TTYOMHHOTO cTpoeHus. Jlanupie GPS-MoHuTOpHH-
ra Ha BocrounoMm KaBkaze CBUACTETBCTBYIOT 00 MHTEHCUBHOM IPOIBUKCHUH
omoka IOxxnoro KaBkasa B ceBepHBIX TOUKaX. AHaJIM3 U COMOCTABIEHUE UCTO-
pudeckux u coBpeMeHHbIX (2012-2020 rT.) celicMuiyecKkux COOBITHIA yKa3bIBa-
10T Ha MPUYPOUEHHOCTh OYaroB 3eMJICTPSICEHUN B OCHOBHOM K y3JaM Iepece-
YEHUsI aKTUBHBIX PA3JIOMOB Pa3IMYHOTO MPOCTUPAHUS UIIM K MJIOCKOCTSM Y-
OOKHMX TEKTOHHYECKUX HApPYIIEHUN U JaTepaJIbHbIX CMEILEHUHN 10 HeyCTOWYH-
BbIM KOHTaKTaM MaTepHAIbHBIX KOMILJIEKCOB PA3JIMYHBIX KOMITETCHIIUM.

XOopoIIo BbIpaXEHHBIM MMOKA3aTeJIeM aKTUBHOCTU Pa3jOMOB SIBIISIETCS
ciabasi CeCMHYHOCTbD, TaK KaK JIFOOBIE JaKe MaJICHIINEe TeKTOHUYCCKUE JIBH-
YKEHHS B PA3JIOMHBIX 30HaX MOPOXKAAIOT OoJiee WM MEHEe CUIIbHBIE celicMuye-
ckue cotpsicenus. Kapra snuueHTpoB 3eMIIeTPSICEHUM, TPOU3OIIEIIINX Ha Tep-
putopun AzepOaiipkaHa 3a mociaeaHue 16 JieT, MoKa3pIBaeT, YTO OYaroBbIe 30-
HbI 3€MJIETPSICEHUN pacnpeziesieHbl 3/1ech KpaiiHe XaoTuyHo (puc. 2). B 1o xe
BpeMsl 1MoJj00Hasi 0COOEHHOCTh HaOmonaeTcss B Hanbosiee BBICOKOAKTHBHBIX
peruoHax, rje Ha OTJCNbHBIX ydacTKax HaOmromaercs Oosee cnadast KiacTepu-
3alMs 04aroB 3€MJICTPSICEHH.

JAnHaMuKa MPOsIBJIeHUs CeliCMMYeCKOH AKTUBHOCTH.

['myOuHHAs HEPAaBHOMEPHOCTH paclpeesieHUs] 09aroB 3eMJICTPSICCHUH,
10 CYTH, CBUJETEILCTBYET O MPOJOJDKAOLIEMCS MICEBIOCYOTYKIIMOHHOM B3au-
MOJICHCTBUU B MPEAEIIaX FKHbBIX CKJIOHOB boibioro Kaskasza. ['unouenrpains-
HbIC YPOBHM CYHIECTBYIOT Ha 2-6, 8-12, 17-22, 25-45 km. Ananu3 pacrpe-
JICJICHUsI TTYOMHHBIX 3€MJICTPSCEHUN CBUJCTEIBCTBYET O HAUYHUU CTPYKTYp-
HO-TMHAMUYECKOW B3aMMOCBSI3H MEXAY CYOBEpPTHKAIbHBIMU M CYOrOpHU30H-
TaJbHBIMU KOHTaKTaMHu B 3eMHOM Kkope. [IpocTpancTBenHas u riryOMHHas Kia-
CTepu3alusl 3eMJIETPSCEHUI MOKET OBITh OOBSICHEHA C TOYKU 3pEHUs OJI0KO-
BOM JI€MMOCTH U TEKTOHWYECKOH CTpaTH(HKAIMK 3eMHOU KOphwl (puc. 3, 4).
CTpYyKTYpHO 3TH KJacTepbl OOBIYHO MPUYPOUYCHBI K MEPECCUCHUIO 30H Pasiio-
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MOB C Pa3JIMYHBIMHM HaIPaBICHUSMH, BILIOTHh JO TJIOCKOCTEH TEKTOHHYECKHX
pa3pbIBOB U OOKOBBIX CMEIIEHUH BJIOJH CIA0bIX KOHTAKTOB PA3HOKOMITIOHEHT-
HBIX BEILIECTBEHHBIX KOMIUIEKCOB[1; 3; 9; 10; 14; 22].

8 1 P P P B G (=3

Puc. 3. Kapra-cxema pa3noMHON TEKTOHUKH U PaCIpeAENeHUs] 0YaroBbIX 30H 3eMJIETPSICEHUI
Ha YPOBHE NMOBEPXHOCTHU AOIOPCKOr0 OCHOBAHUSL.
CocraBumu T.H.Kenrepnu, ®.A.Anues u A.M.Anues. 1o 9; 10]

1 — npoznoneHble OiIOKM (TEKTOHWYEcKHe cTyreHu): a — Tydanckuii, 6 — Kaxeru-Bannam-
I'oOycranckmit; B — Yarma-ApknHoypekuil; T — Cpenne-KypuHekuid; 2 — rmonepednsie OJIOKH
nepBoro nopsinaka: [ — 3araransckmif; 11 — Hlexunckwmit; 111 — I"abama-Ilamaxuacknit; [V — To-
OycTaHckuil; 3 — TIIyOMHHBIEC Pa3jIOMBI 1-To TIOpsSaKa HA TPaHHUIAX IMPOJOIBHBIX OJIOKOB / TEK-
tornmdecknx cryneneit (K3 — Ko6aan-3anrmncknit; I'A — INarbix-Abipugait-Amnsarckuit; CK —
CeBepo-Kypuncknii); 4 — mpodme mpoJoibHEIE pa3ioMbl, B T.4.: [IM — Jlamarsur-Mronpu-
cunckwit; [N — HlamOyn-Memaiisummuackmii; CY — CanaBat-Uurmwraaiickmii; BA — babanmar-
Arpapunckuit; IIA — [IlaxHazapaar-Antelarauckuii; 5 — pa3iaoMbl Ha TpaHUIAX MOTEPEUHBIX
6sokoB niepBoro nopsiaka: Ci — CanaBar-Camyxckuid; CA — Camyp-Arnamckuif; 1 — [lama-
XMHCKHIA; 6 — MecTonosoxeHue npoduieii; 7 — npoune pa3pbiBbl aHTHKaBKa3CKOT'O MPOCTUPA-
Hud, B T.4.: XX — XumMmpux-Xanaranuiackuil; TI' — Tunospoco-I'annaxckuii; bB — bynannbir-
yail-Bepxustackuit; bn — banaksackuit; 3 — 3araransckuit; Kt — Karexckuit; TJI — Tanaqaii-
Jlansanuuckuit; Cm — Camanutckuii; A — Axsaiickuit, I — Unucyiickuii; Kr — KioHTI0TCKMIA;
I'C — I'oxmyr-Canpsixanknit; @ — @uitcknit; YC — VY xap-Capsioanickuii; bm — bymuaiickuii;
A — Hamwupanapanvaiickuii; B — Banpamckuil; Ax — Axoxuwaiickuii; CLI — CaIrbipibl-
Hlaxuadanckuit; Ct — Cymytckwuii; I1 — [Tupcaatckuit; X — bacran-Xammuckuif; AX — Arcy-
Xanranckuit; CJH — Carmsn-Audpapckuit; ' — I'éinsppar-Usixnapekuit; I — Tymray-
JusaBapckuil; 8 — ouarosbsle 30HbI 3emiuerpsicenuit 2012-2018 rr. ¢ M > 3: a — onucaHHbIE B
cratbe: | — banaksuckas; 11 — 3araransckas; III — I'simbipekas; [V — [ekunckas; V — Orys-
ckast; VI — I'abammuckas; VII - Cymyrekas; VIII - 3apar-Xeinbapunckas; X — I'éimapaar-
I'ymrauackas; X1 - Taknuackas; 6 — npoune; 9 — rocyjapcTBeHHAS TPaHHLA.

Ha ocHOBaHHMH IpPOCTPaHCTBEHHO-BPEMEHHOI'O aHAIM3a pacIpeieIeHUs
oyaroB 3emJieTpsiceHuil ¢ M > 3 3a UHCTPYMEHTAJbHBIN MepHo] HaOII0ACHUIA
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(1902-2020 rr.), HamMH TIpOCIIeKEHA TMHAMHKA MPOSBICHUS CEHCMUYECKON aK-
TUBHOCTHU Ha ceBepHOM ckiioHe boibmoro Kaskasa (puc.3,4). Ucnionb3ys nan-
HbI€ TIOBTOPHOI MHTEpIIpeTaluy reopU3nIecKiX TaHHBIX, a TAK)KE COCTaBIICH-
HbIE Pe3YyJIbTaTUBHON TEKTOHO-MAarMaTUYECKHE CXEMbI UCCIEAYEMOro peruoHa
[8; 22] c 3amama Ha BOCTOK MOXHO BBIACIUTD 4 OJ0Ka (pa3/ieicHHbIC aHTUKAB-
Ka3CKHMHU PAJIOMHBIMHU 30HaAMH) C PA3JIMUYHON XapaKTEPUCTUKON ceCMUYECKON
akTUBHOCTH — 3araranbckuii, [llekunckuid, ["abana-Illamaxunckuii u ['00y-
CTAHCKMM, U3 KOTOPBIX NEPBBIE J[BA OTHOCATCS K BOCTOUHOMY, IPYrHE JiBa —
IOr0-BOCTOYHOMY cermMeHTaM bosbiioro Kaskasa. I'panuna mMexmy cermeHTa-
Mu onpezaensercs Camyp-AraanicKuM JIEBOCTOPOHHUM COPOCO-CABUIOM (CM.
puc. 3).

Mpodune 17
& 3 : 3 _H
T_T TEE T X 'PPT _r o e ‘11_—""61;;-. .] ; |
il 8 ."|.-'|' st ik '
_..-o—'— ‘_ ____.,'?I

i s A0 - Jeumssmparesin

Puc. 4 Cunternueckuii cericmuueckuii nmpoduine MOB3 (I-I' Ha puc. 3)
0 NPpOoJI0JIbHOMY TpaBepcy banaxsn-Ilamaxsl.
1-3 — con KOHCOJHIMUPOBAHHON KOpBI: 1 — OCamOYHBIN; 2 — «TpaHUTHEIIN»; 3 — «Oa-
3aJbTOBBINY; 4 — «BONHOBOI»; 5 — BepxHssA MaHTus; 6 — uHTpYy3uBH (I — [Mexnuckuii, b —
Byitay3ckuit); 7 — TIIacTOBBIE CKOPOCTH CEHCMHYECKIX BOJH; § — pa3phIBHBIC HAPYIIICHUS.

[TepBbie aBa G10Ka OTIMYAIOTCS O0Jiee BRIPAKEHHON CEHCMHYECKOM aKTHB-
HOCTBIO 3a Bech mepuoja HabmoneHuit (puc.5). bonee moapoOHBIA KomHUYeCT-
BEHHBIH aHaJIN3 IPUBOJUT K CIEAYIOLIUM PE3yIbTaTaM:

- 10 1980 roga B npexnenax 3araranbckoro 0ioka npousounuio 12 ceiicmu-
YEeCKUX COOBITHII, KOTOpbIE 3/IeCh MPUYPOUYEHBI K BEpXHEH 4acTH 3emierpsce-
HUM. 9 U3 3TUX COOBITUI POU3OLLIN B OCAJJOYHOM CJIO€, 57 - B KOHCOJIUUPO-
BaHHOW Kope B MHTepBaje riayouH 5-30 km;

- B npexaenax lllekunrckoro 6moka no 1980 roma mpowusomwio 14 ceiicmu-
YEeCKUX COOBITHUS, 3 U3 KOTOPBIX MPOU3OILIN Ha TIyOuHE 3-5 KM. IPUypOUCHBIE
K albIHICKOMY YeXJy, @ OCTAJIbHAS YacTh CKOHIICHTPUPOBAHA Ha TIyOMHAX S5-
30 kM, IpUYpPOUYECHHBIE K KOHCOJIMAUPOBAHHOM Kope. B mocnenyromuii nepuo
1981-2017 rr. KoIMYECTBO 3€MIIETPSACEHUI YBEIUUMWIOCH 10 65, 3 U3 KOTOPBIX
HMMeEJIM MECTO B OCaJI0OYHOM CJIOe, a 62 - B KOHCOJUIUPOBAHHOU KOope (pacmpe-
neneHue ObIo 58 M 3 B BEpXHEM M HHIKHEM CETMEHTaX COOTBETCTBEHHO W |
HIDKE TpaHuIbl Moxo).
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Puc. 5. ['mcrorpamma pacmpenieieHus 09aroB 3eMiIeTpsaceHuid ¢ M > 3 mo 610kaM 3eMHOH KO-
pHI Ha 10)KHOM ckitoHe bonpimmoro Kaskasa B nmpenenax AzepoOaiimkana

["abana-Illemaxunckuii u ['o0ycranckuii 0J10ku ObuTH 00JIee aKTHUBHBI-
MU Ha MPOTSHKEHUU BCETO MEPHOAA HAOIIOACHUN, HO UMEITUCh CKauKU CeHCMHU-
YECKOW aKTUBHOCTH, 3a)MKCHPOBAaHHbBIE B TIOCIIEHEN YeTBepTH XX BeKa (puc.
6):

- 1o 1980 r. B cTpykType Oi10Ka OBLIO 3aperucTpupoBaHo 29 cercMu-
YEeCKUX COOBITHI, BKIIIOUYAs aJIbIUHCKUI MTOKPOB (14) 1 BepXHUI CErMEHT KOH-
couaupoBaHHOM KopslI (14 coObiTHil Ha rimyouHax 5-30 kM u 1 coObITHE HUXE
HeoIHOpoAHOCTH Moxo). B nocnenyromuii nepuoj ceiicMuueckasi akTUBHOCTb
Osioka yBenmuuuiack 10 219 coObITHI, U3 KOTOPHIX 46 MPOU3OIUIA B OCa04-
HOM uexJie, 171 - B koHconmuaupoBanHoii kope (141 - 5-30 km, 30 - 31-45 km) u
8 - H1Ke ypoBHI Moxo0;

- 10 1980 r. Ha I'oOycTanckoMm OyioKe TPOM3OMUIO 23 CeHCMUYECKUX
coOBITHS. 8 COOBITHI MPUYPOUYCHBI K ANBITUHCKOMY MOKPOBY, 11 - K BepxHEMy
(5-30 kM) u 4 - x HIKHEMY cerMeHTy (31-45 kM) KOHCOIUAUPOBAHHON KOPHI.
B teuenne 1981-2017 rr. KonmuuecTtBo coObITH yBenumumiIoch A0 196, u3 ko-
TopbIX 30 mIpoM301LIM B 0CaJJOYHOM 4exiie, 187 - B KOHCOJIIMIUPOBAHHOM KOpe
(139 B BepxHeM 1 48 B HIDKHEM CETMEHTE) U 9 - HIKe ypoBHS Moxo.

OuyeBUIHO, MOKHO KOHCTAaTUPOBATh, YTO IMPOIECC CEHCMUYECKON aK-
TUBHOCTH Ha HCCJeyeMol Tepputopun Hapactan ¢ 80-X roj0B MpoIIoro Be-
Ka. M 3TO mpu TOM YTO TEXHHYECKOE 0OECIeUeHNE PErUCTpalliy 3eMIIeTpsice-
HUW OBLJIO HE TaKUM KaueCTBEHHBIM, KaK B HacTrosiee Bpems (puc. 5, 6). B
BOCTOYHOM CETMEHTE pailoHa MCCIIEI0BaHUI BEPXHSsI YaCTh KOHCOJIUIUPOBAH-
HOM KOpBI MpOSBIIAETCA Kak Ooyiee celicMMYeCKd aKTHUBHAs, a B IOr0-BOCTOY-
HOM - O4Yaru 3eMJIETPSICEHMM, pa30pocaHbl 110 BCEH 3€MHOM KOpe, a TakkKe B
BEepXHEW MaHTUU. bosblias 4acTh INTyOUHHBIX 3eMJICTPSICEHUN PACIOI0KEHbBI B
30He 3amagHo-Kacnmiickoro cyOMepuanoHaibHOTO pasnoma. K BOCTOKY OT
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3TOW 30HBI pa3ioMa HaOJI0IaeTCsl CTYIEHYaTOE MaieHue KOHCOIUIUPOBAHHOM
KOpbI B CTOpOHY Kacnuiickoil KOTJIOBUHBI.
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Puc. 6. ['mcrorpamma oTpakaromias n3MeHeHHS celicMuieckoii aktuBHocTH (M > 3) B a3ep-
0aifKaHCKOHM YacTH I0)KHOTO cKiIoHa bonbioro KaBkasa mo riyOnHe U BpeMeHH:
a — [abana-1llamaxunckuii u ['o0ycranckwuii; 6 — 3aratanbckuit u [IIeKuHCKMIA OTOKH.

IIpocTpancTBeHHOE pacnpeae/ieHHe ¥ MEXaHU3MbI 04YaroB 3emJie-
TPSICEHHH

ITpocTpaHCTBEHHO-BPEMEHHOM aHANIM3 paclpeesieHusi 04aroB CHJIb-
HBIX 3eMJICTPSICEHUN B TIpeneax azepOaipkaHckor yactu bonbimoro Kaskasza
MPUBOJUT K BBIBOAY, YTO HA COBPEMEHHOM 3Talre TEKTOI€HE3a MaKCHUMAaJlbHO
CEHCMHMYECKH aKTUBHBI CTPYKTYpPBI ceBepHOro Kpblia KOxHo-KaBka3zckoil MUK-
pOILTUTHI (KaK CEBEpHBIE, MOTPEOCHHBIE MO aKKPEIIMOHHOW MPHU3MOM, TaK U
BBICTYNAKOLIME HA MMOBEPXHOCTh B LEHTPAIBHOM IOJIOCE WIM MOKPBITHIE YET-
BEPTUYHBIM 4YeXJIOM B 10:xkHOM yactu Kaxeru-Bannam-I'o0ycTanckoit 30Hb1) Ha
JBYX y4acTKax:

- 30Ha, KOHTpPOJMpYyeMasi IMOrpyxaroluMmcs Ha ceBep [ aHbix-Aipuuaii-
AJSTCKUM TIyOMHHBIM HAJBUTOM «OOIIEKAaBKa3CKOro» IMPOCTUpaHus (OTBe-
yaer rpanuue Bannam-I'o0ycranckoil u Cpenne-KypuHCKOM TEKTOHHYECKHX
30H) B nonoce Opnayban-bamaksH-Mo310KCKOH aHTHKAaBKA3CKON CEHCMOTEK-
TOHWYECKOH 30HBI Ha 3amaje azepoaipkanckoil yactu bonsmoro Kapkasa,

- pacrnosiokeHHbIH B npenenax Tanpim-Camyp-MaxaukadnHCKON cyOMepu-
JMOHAJIbHOW CEMCMOTEKTOHUYECKOW 30HBI CIOKHBIM TEKTOHUYECKUN y3€Jl Ha
BOCTOKE OIKCHIBAEMON 00JIACTH, OTBEYAIOIINI TEPECEUEHUIO JIBYX Pa3IOMHBIX
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30H: 3amagHo-Kacnuiickoli ceBepo-3aragHoro HampaBlIeHHs (orpaHuYeHa ¢
ceBepo-BocToKka [Iupcaatckum u roro-3anana ChITBIPIMHCKUM 3J1€MEHTapHBI-
MU NPaBbIMH CIBUTaMU INIYOOKOro 3aliokeHus) u [ 'upnapimManuaii-I onarkes-
CKOM CEeBEpO-BOCTOUHOIO MpocTupanus (mpeacrarieHa bacran-XamblHCKUM,
Arcy-XanranckuM, CarusH-uOpapckum, ['éinspnar-HaOypckum u 1p. Ha-
PYLIEHUSIMHU).

B ycnoBusix 60KOBOro ckatus MelIKoMaciuTaOHble OJOKH, HA KOTOpPbIE
pa3buTa 3eMHasi Kopa peruoHa, CIyXaT MPUINHONH POpPMUpPOBAHUS TpaHCIpPEC-
CUBHOTO THIIa JieopMaIuii, COYETAONIEIO CABUTOBbIE CMELICHHUSI 110 MOTepey-
HBIM HapYIICHHUSIM, OTPAHUYMBAIOIINM 3TH OJIOKH, CO CTPYKTYPaMH CXKATHSI, K
KAaKOBBIM OTHOCSITCSI pa3pbIBbl OOIIEKAaBKA3CKOTro mpoctupanusi. [lpu Takom
pexume (pOPMHUPYIOTCS MHOTOUYUCIICHHBIC 30HBI KOHIICHTPAIIUM YIPYTHX Ha-
MPSHKEHUM, TPUYPOUYCHHBIE K YKa3aHHBIM JTUCIIOKALUAM U y3JIaM UX COYJIeHe-
Hus. VIMEHHO MpeBbIIeHNE HAKOMUBIIMMHUCS YIPYTHMH JIe(hOopMalUsIMH Tpe-
JieJia IPOYHOCTU MOPOJ MPUBOAUT K paspsaKe SHEPrHUH U XPYIKUM paspyliie-
HUSAM (110 MexaHu3My stick-slip) B 3THX TEKTOHMYECKH OCIAOJEHHBIX 30HAX
FO’KHOTO CKJIOHA azepOaipkanckoi yactu bonpmoro Kaekasa.

OpHolt u3 HanboJee ceiicMUYECKU aKTUBHBIX 30H B 2012-2015 rr. Obl1a
3araTtajbckasi oyaroBas 30Ha, i€ MPOU3OIILIO TPHU 3eMiieTpsiceHuss ¢ M = 5.27-
5.69 (07.05.2012), oxuo codbitre ¢ M = 5.02 (20.06.2012) 1 MHOTOUYHCIICHHBIE
adrepmoku ¢ M = 3,0-4,4 (cm. puc.7). OrpoMHOE KOJTUYECTBO OYAroB 3eMJIe-
TPSICCHHUI PACIIONOXKEHO Ha rIyOuHe 5-20 KM, 4TO MPHYPOUYCHO K JAOIOPCKOMY
dbynnamenty (pontanpHoi yactu Kaxeru-Banmam-I'oO0ycranckoit 30ub1. He-
CMOTpS Ha TO, YTO OYAroBasi 30Ha B OCHOBHOM CKOHIICHTPUPOBAHA B XapaKTep-
HBIH K1acTep OJMH adTepIIOK BCe e MPOU30IIET 3a MpeaeaMi 3TON 30HbI, B
npezenax anpnuiickoro yexia (07.05.2012, 05:40). DToT ouar pacnosioxKeH B
parione cema Ksemo-Kenu (I'py3usi) m COOTBETCTBYET IUIOCKOCTH | aHBIX-
Alipruyaii-AJIITCKOTO HaJIBUTA B Y3JI€ €ro MepecedeHus ¢ 3araTajabCKuM cOpo-
CO-CABUTOM CEBEPO-BOCTOUYHOTO MPOCTHPAHUSI.

B nenom ouaroBasi 30Ha MPEACTaBISET COOOW CIOXKHBIA TU3BIOHKTHB-
HBIM y3€J, pacloJIoKEHHBbIH B BEpXHEH 4acTu JOIOpPCKOro (QpyHaameHra, co-
CTOSIIIIMM W3 3JIEMEHTAPHBIX Y3JIOB MEPECEUCHUS] TEKTOHUYECKUX Pa3IOMOB
pa3HOIl OpUEHTAIMH, B KOTOPBIX JIOKATU3YIOTCSA Oo4aru semiierpscenuii. O0bem
TOPHOTO MAacCHBa, B KOTOPOM COCPEIOTOUYEHBI TUIOLEHTPHI 3€MJICTPSICCHUN U
adrepmoku ¢ M > 3, nocturaet npumepro 3400 KM

OTH cepuu 3eMJIETPACEHHUI B OCHOBHOM CBSI3aHbI C aKTUBHOCTHIO 3ara-
TaJbCKOTO MOMEPEYHOro pas3iomMa, KOTOPhIi, B CBOIO OYepe/b, aKTUBU3UPOBAI
CBSI3aHHBIE C HUM HapyIIeHUS HAa OOIICKABKa3CKOM M aHTHUKaBKa3CKOM Ha-
MpaBJICHUAX. MeXaHU3MbI 3eMJIETPSICEHUH 3/1eCh YKa3bIBAIOT Ha IpeodiiagaHue
CIBHUTOBBIX M COpPOCOBBIX ABM)KCHHU C y4acTHEM B30POCOBBIX JBUKCHHI B
ouaroBoii 30He [1; 2; 6; 9; 16] .
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Puc. 7. CooTHOLIEHHE PAa3PBIBHBIX AUCIOKAIMI U STTUIIEHTPOB 3€MIIETPSICEHUI
¢ M > 3 3a mepuog 2012-2017 rr B banakan-3akaranbckoii 30He.

BriBoabI

[IpoBeneHHBIN aHATU3 U KOPPESLUS TEKTOHHMYECKOrO CTPOEHUsl C Co-
BPEMEHHOM CEMCMUYECKON AKTUBHOCTBIO HM3Y4ae€MOI'0 PETHOHA MO3BOJIAIOT
C/IeNaTh CIIEAYIOLINE BBIBOIBI:

- TIOJl BJIUSIHUEM BHEJAPEHUSI apaBUUCKOTO MHJIEHTOpa B OydepHbIe CTPYK-
Typbl 10)KHOTO OOpamiienust EBpasuu, Tepputopus FOxuoro Kapkasza Ha co-
BPEMEHHOM 3Talle aJIbIIMHCKOro TEKTOreHe3a (C KOHLA MUOLIEHA) SIBJISIETCS 30-
HOM HazBura (S- cyOmyKIus - KOHTHHEHTaidbHas cyomykums) FOxHOKaBKa3-
CKOM MHKPOIUTUTHI MOJ1 t0’KHOE nojoprombe EBpaszun (Typanckas snurepuus-
ckast aTdopMa) B CEBEPHOM KPbLJIE U aKTUBHBIA HA3€MHBIN BYJIKaHHU3M C 00-
pa30BaHUEM BYJIKAHOIUIYTOHUYECKUX KOMILJIEKCOB B FO)KHOM KPBLIE;

- THUTOIIEHTPBI OCHOBHBIX CEMCMHUYECKUX TOTUKOB (M = 4,5-5,7), a Takke
a0COMOTHOTO OOJBIIMHCTBA POSI APTEIIOKOB MPUYPOUYCHBI K TOBEPXHOCTH
JIOIOPCKOT'0 OCHOBaHMS 100 COCPEAOTOUEHBI B €r0 BEpXHEH 4acTu Ha TIyou-
Hax 10 20 KkM;

- aHalM3 TPOSBJICHUS M PACIPOCTPAHCHHS CIA00W CEUMCMHYHOCTH TI03-
BOJISIET ONPEEINATh MOJIOKEHUE aKTUBHBIX Pa3jIoOMOB (30H pa3jioMOB) Ha Te-
KYILIEW CTaAuu U PACCUUTHIBATh UX CEHCMHYECKUI MOTEHIMAIT;

- @HaJIM3 U CONOCTAaBJIEHUE UCTOPUYECKUX U cOBpeMeHHbIX (2012-2020 rr.)
ceficMHUecKUX COOBITHI YKa3bIBa€T HA MPUYPOUEHHOCTh OYAaroB 3emileTpsce-
HUW B OCHOBHOM K Y3JIaM IE€peCceUYeHUsl aKTUBHBIX Pa3pbhIBOB PA3JIMUHBIX IMPO-
CTHUpPaHUN MU K MJIOCKOCTSIM ITYOMHHBIX TEKTOHMYECKUX HapYIICHUH U jare-
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pPaIbHBIX CMEIIEHUI N0 HEYCTOMYUBBIM KOHTAKTaM MaTEPUAIbHBIX KOMILIEK-
COB. Pa3JINYHON KOMIIETEHTHOCTH;

- MEXaHU3MBI 0YaroB CEHCMHYECKUX COOBITUN BBISABIISIOT Ppa3jIu4YHEBIC, B OC-

HOBHOM OJIM3BEPTUKAIIbHBIC IIJIOCKOCTH PAa3JIOMOB U CIBUTOB, U B IIEJIOM O4aru
3eMJICTPSICEHUN MPUYPOYEHBl K Yy3j1aM IepeceueHus pa3ioMOB OOIIEeKaB-
Ka3CKOr0 M aHTHMKABKA3CKOTO HaIpaBICHUH.

10.

11.

12.
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BOYUK QAFQAZIN CONUB YAMACLARININ MUASIR GEODINAMIKA iLO
SEYSMIKLiYiNiN OLAQOSi (AZORBAYCAN 9RAZIiSiNDO)

F.OLIiYEV
XULASO

Boyiik Qafqaz orazisi Alp qurisigliq qursaginin on foal seysmik orazilorindon biridir.
Burada miitomadi olaraq giiclii vo dagidict zolzololor bas vermokdodir. Orazinin miiasir
strukturu Simali- vo Conubi-Qafqaz qito mikroplitalorinin psevdosubduksiya orazisino xas olan
yan horizontal sixilma soraitindo Alp tektogenez proseslorinin tosiri naticesinde formalas-
mugdir. Azorbaycan orazisi vo Xozor donizinin milli sektoruna aid oldo edilmis naticalor
mikroplitolor arasinda pesevdosubduksiya tosirinin mévcudluguna dolalot edir, hanst ki qito
yamaci, konar deniz vo adalar qovsii formasiyalarmin tektonik ortiik komplekslorinda
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birlosdirilmis miixtoalif 6l¢iilii 16vholorin tektonik laylanmasina sobab olmusdur. Conubi-Qafqaz
mikroplitesinin  $imali-Qafqaz mikroplitesi altina psevdosubduksiyasi alp tektogenezinin
hazirki marholasindads davam edir. Buna regionda real zaman ¢argivasinds aparilan geodi-
namik miisahidolor do dolalot edir. Davam edon psevdosubduksiyanin osas gdstoricilorindon
biri dorinliklora géra qeyri-barabar paylanmis seysmiklikdir. Ufgi vo saquli seysmik zonalliq
0z izahimi yer gabigiin blok boliinmaesi vo tektonik tobagolosmasinds tapir, hansinin ki struk-
turunda zolzalo ocaqlari asason miixtolif istiqgamatli tektonik qirilmalarin kosisma diiytlinlorinds
vo ya dorinlik qopma miistovilorine vo miixtolif kompetentliyo malik maddi komplekslorin
geyri-sabit tomaslari lizro lateral yerdoyismalorine uygun golir.

Acar sozlor: miiasir geodinamika, seysmiklik, psevdosubduksiya, foal qirilmalar,
Boyiik Qafqaz

RECENT GEODINAMICS AND SEISMICITY OF THE SOUTHERN SLOPES
OF THE GREATER CAUCASUS (WITHIN AZERBAIJAN)

F.ALIYEV
SUMMARY

The Greater Caucasus is one of the most seismically active areas of the Alpine fold belt,
where strong and destructive earthquakes periodically occur. The modern structure of the zone
was formed under the influence of the processes of alpine tectogenesis in the geodynamic
setting of lateral compression, characteristic of the area of pseudosubduction interaction of the
North and South Caucasian continental microplates. Resultant data on the territory of
Azerbaijan and the national sector of the Caspian water area testify in favor of the
pseudosubduction interaction of microplates, which caused the tectonic layering of the alpine
formations of the continental slope, the marginal sea and the island arc into plates of different
scales combined into cover complexes. The process of pseudosubduction of the South
Caucasian microplate under the North Caucasian one continues at the present stage of alpine
tectogenesis, as evidenced by observations of the geodynamics of the region in real time. One
of the indicators of ongoing pseudosubduction is seismicity, which is unevenly distributed over
depth. An analysis of the distribution of earthquake foci indicates the existence of structural-
dynamic relationships between them and subvertical and subhorizontal contacts in the earth's
crust. Horizontal and vertical seismic zoning finds an explanation in terms of block divisibility
and tectonic layering of the earth's crust, in the structure of which earthquake foci are confined
mainly to the intersection points of ruptures of various directions or to the planes of deep
tectonic disruptions and lateral displacements along unstable contacts of material complexes of
different directions.

Keywords: modern geodynamics, seismicity, pseudosubduction, active faults, Greater
Caucasus
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Muasir diinyada siyasi-igtisadi prosseslor iki asas corayanlarn tasiri ilo formlasir: glo-
ballasma va regionlasma. Diinya 6lkalorinin igtisadiyyatlart globallasma prossesi naticasinda
inteqrasiya olunaraq regionlagma prossesi naticasinda 6z maraglarini qoruyur. Diinyada bela
regionlagmalar naticasinda olkalor arasinda intensiv igtisadi, ticari alagalor formlasir, bunun
ardinca isa qlobal naqliyyat dahlizlarinin formalasmasina ehtiyac yaranir. Transkontinental
naqliyyat dahlizlorinin siyasi-iqtisadi ahamiyyati ildan-ila artaraq 6lkalorin davamli igtisadi
inkisafint siiratlondirir. Avrasiya materikinda ildan-ilo artan Cin-Avropa ticari alaqalari fo-
nunda Azarbaycan, Giirciistan va Tiirkiya arazilorindan kegarak Avropa va Asiya arasinda
doamir korpii olacaq Baki-Thilisi-Qars damir yolu dohlizinin ahamiyyati ildon-ilo artmaqdadir.
Bu dahlizin asas funksiyalarindan biri kegdiyi dlkalarin igtisadi-ticari alagalorini tamin etmak,
Qoarbi Avropadan Sarqi Asiyaya an qisa, tohliikasiz va samarali naqliyyat dasimalarini tamin
etmoakdir. Avrasiya transkontinetal domir yolu dohlizi olan Baki-Thilisi-Qars yolu Cindon Av-
ropaya va aks istigamatda gondarilon yiiklari 6ziina calb edacak, hor iki istigamatda konteyner
va intermodal dasimalarmmin hacmini artiracaqdir. Bu yol region olkalorinin tranzit potensia-
limin artmasina, Azarbaycan, Giirciistan va Tiirkiyanin Avropaya inteqrasiya prossesinin siirat-
landirilmasina, Avropa Qonsuluq Siyasati c¢argivasinda amoakdashgin daha da inkisaf etdi-
rilmasi, 6lkamizin xarici-igtisadi alagalorinin genislondirilmasina va davaml igtisadi inkisafin
tamin olunmasina xidmoat edacakdir.

Acar sozlor: Baki-Tbilisi-Qars, domir yolu, davamli inkisaf, Traseka.

Giris

Dovlotimizin daimi qaygis1 vo dostoyi sayasindo 6lko igtisadiyyatinin mii-
hiim bir sahasi olan geyri-neft sektorunun inkisafinda, eloco do ohalinin mas-
gulluq soviyyasinin yiiksoldilmasinds miihiim rol oynayan noaqgliyyatin dinamik
va dayanigl inkisafin tomin edilmosi mithiim bir masoladir. Bu inkisafin tomoli
Azorbaycan xalqinin imummilli lideri Heydor Oliyev torofindon qoyulmus vo
hazirda da 6lko Prezidenti ilham Bliyev torafinden ugurla davam etdirilir.

Nogliyyat maosafolori aradan galdirmaq lg¢ilin vasito vo ya prossesdir.
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Nogliyyat yiiklorin vo insanlarin bir yerdon basqa yera dasinmasi vo ya horokot
etmosini nozordo tutursa, kommunikasiya bir insandan digorino xabor vo ya
molumatlarin 6tiliriilmasini ehtiva edir.

Diinyada beynolxalq omok bolgiisiiniin formalagmasinda on vacib amil-
lordon biri kimi ¢ix1s edon nogliyyat vo transnoqliyyat alagolori 6lkolorin da-
vamli inkisafinda da ohomiyyatli yer tutur. Hor bir 6lkonin noqgliyyat sekto-
runda 0z orazisindon beynolxalq ochomiyyatli magistral yollarin ¢okilisi mithiim
yer tutur. Beynolxalq miqyash layiholorin hoyata kegirilmosi iso 6lkalorin nii-
fuzunun va strateji movqgeyinin méhkomlonmaosino baza yaradir.

Avropa vo Asiya Olkolori arasinda dinamik inkisaf edon ticarot olaqgolori
Avrasiya materikindo yeni-yeni nogliyyat yollarinin meydana golmosini vacib
edir, yiilk dagimalarini qisa miiddoto vo ucuz catdirilmasina ehtiyac yaranir.
Miixtolif diinya regiolarini birlogdiron transkontinental nogliyyat dohlizlori il-
don-ilo 6z cografiyasini genislondirir. ©vvallor mévcud olmus nogliyyat doh-
lizlori barpa edilir vo ya yeni marsrutlar ¢okilir. Tarixi Ipok Yolu marsrutunun
barpa edilmasi istigamotindo gobul edilmis TRASEKA layihosi bunun oyani
siibutudur. TRASEKA marsrutunun shomiyyati onun keg¢diyi 6lkolordo karbo-
hidrogen ehtiyatlarinin zongin olmasi, tasarriifat sahslorinin ¢oxsaxali olmasi
vo nohayat, ohalinin saymin ¢ox olmasidir (codval 1.1)[12].

Cadval 1.1
TRASEKA va “Ipok kiiloyi”(Silk Wind) iizorinda olan
olkalorda ahalinin sayi, 2018-ci il

Olkalar Ohalisi, Diinyada Olkalar Ohalisi, Diinyada

mln. nafor yeri mln. nafor yeri

Cin 1384.6 1 Azorbaycan 10.0 90
Pakistan 207.8 6 Tacikistan 8.6 97
Rusiya 142.1 9 Bolqaristan 7.0 104
Iran 83.0 17 Qif1zistan 5.8 114
Tirkiyo 81.2 18 Tiirkmonistan 5.4 119
Ukrayna 43.9 32 Gilirciistan 4.9 127
Ofganistan 34.9 39 Moldova 34 132
Ozbokistan 30.0 46 Mongolustan 3.1 135
Ruminiya 21.4 58 Ermonistan 3.0 137
Qazaxistan 18.7 63 Litva 2.7 141

Comi: 2101.4 min

Monba: https://www.wto.org/ - Diinya Ticarat Toskilatinin rasmi veb sayti (World Trade Organization)

TRASEKA layihosi {izro domir yollariin kegdiyi 6lkalordo ohalinin say1
2018-ci ildo togribon 2.1 mlrd. nofor toskil etmisdir. Bunlardan toqribon 97
mln. nofori iso cari ildo istifadoyo verilmis Baki-Tbilisi-Qars xottinin kecdiyi
iic Olkonin ohalisidir. Bu iso BTQ yolu ilo golocokds sornisin dasimalarinin
hocminin artacagini prognozlasdirmaga imkan verir. Toxmini hesablamalara
osason BTQ {izra il orzindo ilk dovrlods 1 mln. sornisin, 2034-cii ildo iso 3 min.
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sornisin daginilmasi nozords tutulmusdur [9].

Avrasiyanin yeni iso salinmis Baki-Tbilisi-Qars (BTQ) domir yolu Qaf-
qaz vo Morkozi Asiyani Tiirkiyo vo Araliq donizi hovzasi 6lkolori ilo birlosdi-
ron boyiik geosiyasi va iqtisadi oshamiyyat dasiyan vacib bir naqliyyat vasite-
sidir. Avrasiya transkontinental domir yolu olan BTQ yolu miiasir gqloballagsma-
nin mohsulu olmagla yiik vo sornisin dagimalarinin XIX osrin ikinci yarisinda
Ipok yolunun olindon almis Siiveys kanalinin rolunu oynamaq iqtidarindadir.

Azdrbaycanda naqliyyatin inkisafi

Azorbaycan son illor geyri-neft sektorunun inkisafi, 6lkonin imumi iqti-
sadiyyatinda davamli inkisafin tomin edilmosi, diinyada gedon qlobal iqtisadi
prossesloro qosularaq 6z mohsullarint diinya bazarina “Made in Azerbaijan”
brendi ilo ¢ixarilmasi vo digorlorini prioritet masalalor kimi qabartmigdir.

Tosorriifatin hortorofli inkisafi iiclin artiq dovlot torofindon bir neco
programlar hoyata kegirilmis vo ya yenilori gobul edilmisdir. Dovlot Statistika
Komitosinin molumatlarina asason 2018-ci ildo 6lkodo timumi daxili mohsul
ovvalki illo miigayisado 1,4 faiz artaraq 79797,3 milyon manata ¢atmis, qeyri-
neft sektorunda istehsal 1,8 faiz, neft sektorunda iso 0,6 faiz artmisdir. UDM-
in 44,2%-1 sonayedo, 9,6%-1 ticarot; noqgliyyat vasitolorinin tomiri saholorin-
do, 8,0%-1 tikintida, 6,3%-1 nogliyyat vo anbar tosorriifati, 5,3%-1 kond tosor-
riifatr, meso tosarriifatt vo baliqeiliq, 2,2%-1 turistlorin yerlosdirilmasi va icti-
mai iaso, 1,6%-1 informasiya vo rabito saholorinda, 15%-i1 digor sahoalordo for-
malasib, mohsula va idxala xalis vergilor UDM-in 7,8%-ni toskil edib [10].

2019-cu ilin yanvar-iyun aylarinda iso UDM-in qeyri-neft sektoru real
ifadodo 3.2% artmisdir. Qeyd edok ki, 2019-cu ilin yanvar-iyun aylarinda
2018-ci ilin miivafiq dovriino nisboton geyri-neft sonayesi 16.8%, informasiya
vo rabito sahasi 15.8%, turistlorin yerlogdirilmosi vo ictimai iaso sahosi 3.3%,
ticarot sahasi 2.8%, kond tosorriifat1 13.1%, nogliyyat vo anbar tosorriifat: 2.5%
artmigdir [10].

Azorbaycanin yerlosdiyi alverisli cografi movqeyi tarixon burada naqliy-
yatin biitiin novlorinin inkisaf etmosino sobab olmusdur. Hazirda miiasir noq-
liyyat infrasturkturuna malik olan 6lkemiz 6z tranzit potensialini istifado et-
mokdodir. Miiasir Azorbaycan nogliyyat kompleksi avtomobil, domir yolu,
hava, su va boru naqliyyati novlarinden togkil olunub.

Nogliyyat sektorunun inkisaf etdirilmosi 6lkomizin miistoqillik oldo et-
dikdon sonra garsisina qoydugu osas mosalolordon biri olmusdur. Nogliyyat
kompleksini inkisaf etdirdikdon vo modernlogdirdikdon sonra Azorbaycan 6z
naqliyyat-tranzit potensialini daha siiratli hoyata kecirmoys baglayib. Bunun
bariz niimunasi kimi Baki-Tbilisi-Qars vo Simal-Conub nogliyyat dohlizlorinin
0lko orazisindon kegmayini gostormak olar. Bels transkontinental naqliyyat dsh-
lizlori kegdiyi 6lkalorin tokco tranzit potensialini1 deyil, homginin sosial-iqtisadi
inkisafina, geosiyasi vaziyyeotine vo timumi iqtisadi inkisafina da miisbat tosir
edir [5].
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Dovlot Statistika Komitosinin verdiyi molumatlara osason 2019-cu ilin
yanvar-mart aylar1 orzindo Azorbaycanda nogliyyat sektorunda foaliyyot gosto-
ron tosarriifat subyektlori torofindon 50,9 min. ton yilik dasinib vo 2018-ci ilin
miivafiq dovriino nisbaton 2,1 % artim miisahido olunub [10].

Yiiklorin 3,0 %-1 doniz, 6,9 %-1 domir yolu, 0,1 %-i1 hava, 59,3 %-i
avtomobil nogliyyati, 30,7 %-i iso boru komari ilo dasinib [2].

Avrasiyada miihiim nogliyyat layihoalorindon olan TRASEKA-nin Azor-
baycan hissosindo domir yolu vo su naqliyyati ilo yiikk dasimalar1 6lke iizra
imumi yiik dasimalari hocminin miivafiq olaraq 73% vo 80%-ni toskil edir
(cadval 2.4) [8].

Coadval 2.4
Avropa-Qafqaz-Asiya naqliyyat dohlizinin
Azarbaycan hissasindd yiik dasimalar

Gostarici 2015 2016 2017 2018
Yiik dasinmisdir, min ton 52,240 50,302 52,733 52,674
Domir yolu 15,521 13,830 13,074 12,564
Doniz 6,067 4,992 7,423 6,875
Avtomobil 30,652 31,480 32,236 33,235
Tranzit yiik dasinmigdir, min ton 9,494 7,997 10,186 9,345
Domir yolu 3,927 3,789 3,346 3,045
Doniz 5,567 4,208 6,840 6,300
Avtomobil
Yiik dovriyyasi, mln. ton-km 10,956 9,917 11,427 11,489
Domir yolu 4,557 3,773 4,158 4,305
Doniz 2,354 1,990 3,020 2,799
Avtomobil 4,045 4,154 4,249 4,385
Tranzit yiiklorin dovriyyasi, mln. ton-km 4,360 3,588 4,566 4,185
Domir yolu 2,190 1,975 1,758 1,615
Doniz 2,170 1,613 2,808 2,570
Avtomobil

Monba: Azarbaycan Dovlot Statistika Komitasi

Yuxaridaki codvalds verilmis Azarbaycan Dovlat Statistika Komitasinin
2017-ci il molumatlarina asason Boylik Kasik domir yolu kegid montagosindon
Azorbaycan domir yollar1 vasitosilo 13 mlin. ton yiik kegirilmisdir ki, bunun
10,9 mln. tonu tranzit yliklordir. Bu yiiklorin toqribon 93%-i neft vo neft moh-
sullar1 toskil edir. Boyiik Kosikdon 6lko orazisino golon yiiklorin 51%-1 idxal
mohsullart (1 mln. ton) vo 49% tranzit yiiklori toskil edir (970 min ton) [6].

TRASEKA tokco yiikk dasimalar1 hayata kegirmir. Bu marsrut lizro
sornisin dasimalar da inkisaf etmokdodir. Multimodal noqliyyat dohlizi olan
TRASEKA {izra sornisin dagimalar1 asas etibari ilo avtomobil naqliyyati vasi-
tosilo hoyata kegirirlir. 2019-cu ilin yanvar-mart aylarinda naqliyyatcilar 460,7
mln. nofora vo ya 2018-ci ilin eyni dovrii ilo miiqayisado 1,3 % ¢ox sornising
xidmat gostorilib. Sornisinlorin 87,7 %-1 avtomobil naqliyyati, 12,1 %-1 domir
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yolu, galan hissosi iso digor naqliyyat ndvlori ilo dasmnib [2].

Azorbaycanda son illor nogliyyat sektorunda investisiyalar daha cox
avtomobil naqliyyatina yonoldilib. Noqgliyyat investisiyalarindan yalniz 0.2%-1
domir yolu nogliyyatinin payma diisiir. Hazirda, cari nogliyyata yonoldilmis
layiholorin timumi doyari 7.5 mlrd. ABS dollar toskil edir. Bu vasaitin 39%-1
avtomobil, 27% hom avtomobil vo ham do domir yolu naqliyyati, 18%-i liman
tosarriifatina, 15%-1 domir yolu nogliyytamna vo 1%-i iso logistikaya ayrilib
(sokil 1.1)[10].

. Qarisiq
Avtomobil v8 | | gagimalar; 38 Limanlar; 1354
damir yollari;
2000

Damir yoll.
1150

Mbanba: Azarbaycan Dovlot Statistika Komitosi
Sok.1.1 Azorbaycanda noqliyyatda sektorlar iizra olan layiholor.

Hal-hazirda Azorbaycanda hoyata kegirilmokdo olan nogliyyat layiholori
asagidakilardir: Astara-Astara-Qozvin-Rost domir yolu xotti, ©lot liman1 (2-ci
faza), domir yolu infrastrukturunun yenidon qurulmasi (Baki dairovi elektrik
domir yolu xatti, Baki-Qabalo domir yolu xatti vo s.). Planlagdirilmis naqliyyat
infrastrukturu layiholori iso bunlardir: 9fqanistan-Tiirkmonistan-Azarbaycan-
Giirciitsan-Ttirkiys intermodal naqliyyat dohlizi (Lapis-Lazuti), Hacigabuldan
Girciistan sohoadino kimi avtomobil magistralinin genislondirilmosi vo s.

Baxmayaraq ki, Azorbaycan Avrasiyanin bir ¢ox olkolori ilo miiqayi-
sodo yaxsi inkisaf etmis nogliyyat sistemino sahibdir, logistikanin inkisafina
goro Diinya Bankinin reytinqindo 6lkomiz holo do asag1 yerdo gorarlasib (167
0lko icorisindo 123-cii yer). Bunun osas sobabi zaif togkil edilmis yiik vo sorni-
sin dagima omoliyyatlari, gomriik isinin qeyri-effektiv toskili, logistik xidmaotlo-
rin asag1 soviyyado hyata kegirilmasi s. Bu problemi aradan qaldirmagq tigiin ar-
tiq dovlotimiz torofindon ciddi infrastruktur iglori goriiliir, inkisaf proqramlari
gobul edilir. Belo programlardan on osasi iso “Azorbaycan Respublikasin-
da logistika va ticaratin inkisafina dair” strateji yol xaritosidir [7].

Bu strateji yol xoritosino asason 6lkomizin miixtalif bolgoalorindo nogliy-
yat-logistik markazlori yaradilacaq. Respublikamizin orazisinden kegocok asas
noqliyyat dohlizlori olan Baki-Tbilisi-Qars vo Simal-Conub noaqliyyat dohlizlori
iizorinde inga edilocok bu maerkazlorin asas moqsadi ylik vo sornisin axinina
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nozarat etmok vo tonzimlomokdir. Artiq bu strateji yol xoritosino asason Abse-

ron rayonunda va Olat qasabasinds yeni naqliyyat-logistika morkozlari tikilorok

istifadoya verilib. Simal-Conub naqliyyat dohlizi ilo olagodar olaraq yaradilan
bu morkazlora galackds biri do alave olacaq. Astara rayonunda logistik marke-
zin ingas1 hazirda davam etdirilir vo yaxin illordo istifadoyo verilocok. Digorlori

150 Gonco, Qirmiz1 Korpii (Qazax) vo Xagmazda insa edilmasi nozords tutulub.

Azdrbaycan iqtisadiyyatimin davamh inkisafi vo davamh naqliyyat

Azorbaycanda iqtisadiyyatin hortorafli, saxolondirilmis sokilds inki-
safin1 nozordo tutan davamli sosial-igtisadi inkisafin tomini miihiim mosalolor-
don biridir. Burada neft sektorundan olde edilon golirlor hesabina qeyri-neft
sektoruna boyiik sormayolorin yatirilmasi, 6lko iqtisadiyyatinin miixtalif saho-
lorinin davamli gokilds inkisaf etdirilmasi baglica hodof kimi gotiiriiliib.

"Davamli inkisaf" bir ¢cox iqtisadi vo sosial proseslorin tarazli inkisafini
oziindos oks etdirir. Habels, 6lkonin daxili vo xarici iqtisadi tohliikslors, qlobal
elementlora vo tosirloro garsi giiclii dayanigliligini artirir, milli iqtisadiyyatin
sabitliyini tomin edir, iqtisadi inkisaf tempinin artmasina sorait yaradir, 6lkonin

rogabat gabiliyyatini gliclondirir, imicini artirir vo s.

"Davamli inkisaf" konsepsiyas1 5 asas prinsip lizarinds - iqtisadi inkisafin
davamliligi vo uzunmiiddatliliyi, tobii resurslardan istifadonin mohdudlasdi-
rilmasi, insanlarin elementar toloblorinin 6donilmasi vo maddi rifahinin yiiksol-
dilmasi, enerjidon istifadonin razilagdirilmasi vo balanslasdirilmasi vo Yerin
qlobal ekoloji sisteminin potensialin1 nozors almagqla ohali artiminin hacminin
vo tempinin razilasdirilmasi prinsiplori osasinda formalagdirilmisdir. Bu prin-
siplorin hoyata kegirilmasinds iso son dovrlar nogliyyat va beynoalxalq naqliy-
yat olaqgolori asas yerlordon birini tutur.

Davamli naqliyyat — naqliyyat novlerinin, infrastrukturunun vo amoliyyat-
larinmn inkisafi ilo baghdir. Davamli Inkisaf Konsepsiyasina uygun olaraq davaml
noqliyyatda agagidaki osas anlayislar vardir: otraf miihit, igtisadiyyat, comiyyat:

- Otraf miihit. Nogliyyatin otraf miihito tosirlorinin azaldilmasi1 dayaniqh in-
kisaf iiclin on vacib strategiyalardan biridir. Noqgliyyat zaraorli emissiyalarin
atmosferi cirklondirmasine, sos-kiiyo vo iqlim doyisikliyino tosir edir. Isti-
xana qazlarinin toxminon 15% -1 vo CO, tullantilarinin 22%-i nogliyyata
aiddir. Bununla belos, miiasir noqgliyyat vasitolori ekoloji cohotdon daha to-
miz olmaga baslayib (elektrikli, hibrid miihorriklorin, hidrogenlo isloyan
mihorriklorin, daha tomiz materiallarin islonilmosi vo s.);

- lqtisadiyyat —Noqliyyat iqtisadi inkisafi tomin edon on miihiim amillorden
biridir. Belo ki, o iqtisadi artim, inkisaf vo mosgulluq amilidir. Nogliyyat
onun ndvlari va infrastrukturu {igiin materiallar, omoliyytalar1 hoyata kegir-
mok ti¢iin is9 enerji tolob edir. Bunlarin tomin edilmasinds tullantisiz vo ya-
s1l texnologiyalardan istifads edilmasi davamli inkisafa 6z téhvasini verir;

- Comiyyat — Davamli nogliyyat comiyyat {i¢iin xeyir vermali, tohiilkosiz tos-
kil olunmali, daha ¢ox istehlak¢iya daha yiiksok soviyyado xidmot gostora
bilmolidir.
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Baki-Thilisi-Qars domir yolu dahlizi

Miiasir Baki-Tbilisi-Qars yolunun yaradilmasi haqqinda ilk qorar 1993-
cl ilin iyulunda Ankarada gobul edilmisdir. Avropa vo Asiya arasinda nogliy-
yat olagolorinin yaradilmasi ilo bagli olan bu goriisdo toraflors ilkin olaraq
Qars-Glimrii-Nax¢ivan-Baki marsrutu toklif edilso do, sonradan Azarbaycan-
Ermonistan miinaqisosi ilo alaqoadar toklif qabul edilmadi. 2002-ci ilin iyulunda
Istanbulda Tiirkiys vo Giirciistan toraflorinin goriisiindo BTQ marsrutu ilo bagl
raziliq protokolu imzalanir. 2004-cii ildon Azorbaycan da bu protokola qosulur
vo Baki-Thilisi-Qars domir yolu layihosi gobul edilir. Nohayot, 2007-ci ildon
tikintisina start verilon bu yol 2019-cu ilds tam hazir voziyysto catdirilir (cod-
val 1.2) [2].

Cadval 1.2
Baki-Thilisi-Qars domir yolu xattinin gostaricilori

Ne | Gostaricilor Parametrlor
1. BTQ-nin istismara verilmo tarixi 2019-cu il
2. BTQ marsrutunun uzunlugu 825,0 km
3. | Azorbaycan 503 km
4, Giirciistan 244.5 km
5. | Turkiys 77,5 km
6. | Layihodo maksimal stirot 120 km/s
7. | Relslorarast mosafo Azorbaycan-Giirciistan / Tiirkiyo 1520 mm /1435 mm
8. | Korpiilorin say1 16
9. | Baki-Béyiik Kasik xatti ilo dasinan iimumi yiiklorin orta il-

lik hacmi 20 min. ton
10. | Baki-Boyiik Kasik xatti ilo dasinan tranzit yiiklorin orta il-

lik hacmi 7 mln. ton
11. | Prognoz yiik dasimalar 10 mln. tondan ¢ox
12. | 3-ciiistismar ilindo 3-5 min. ton;
13. | 5-ci istismar ilindo 6-8 min. ton;
14. | 10-cu istismar ilindo iso 10 mln. tondan ¢ox

Manba: http://addy.gov.az — “Azorbaycan Domir Yollar1” QSC-nin sayt1.

Azorbaycan, Giirciistan vo Tiirkiyonin orazisindon kegir. Azorbaycan
Respublikasinin srazisindo Baki-Tbilisi-Qars domir yolunun uzunlugu 503 km
olan Baki — Giirciistan sorhoddi domir yolu hissosinin rekonstruksiyasi, Qars-
Gilirctistan sorhaddi sahasinds 75,6 km uzunlugunda yeni domir yolunun tikin-
tisi, Giirclistan orazisindo layiho 3 istigamotdo aparilib: Ahalkolok — Tiirkiyo
sorhoddi sahasinds 26,3 km uzunlugunda yeni domir yolunun tikintisi; Ahalke-
lokdo stansiya vo tokor ciitlorinin doyisdirilmasi (~3 km); Tirkiyo-Giirciistan
sorhoddinds 4,45 km uzunlugunda tunelin tikintisi aparilmisdir. Layihanin ma-
liyyo tutumu 1,1 mird. ABS dollarindan artiqdir. Onun 775 mln. ABS dollar1
Azorbaycan torafinin sormayalari ilo Gilirclistanin, 345 min. ABS dollart isa
Tiirkiyonin payina diisiir. 775 min. ABS dollarliq kreditin 588,1 mIn. ABS dol-
lar1 Azaorbaycan Dovlst Neft Fondu (ARDNF) tarafindon 2007-2015-ci illor
orzindo Girciistana verilmisdir [10].
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Domir yolu xotti tam istismara verildikdon sonra burada sornisin qatar-
larinin maksimal stirotin 120 km/s olacag1 gozlenilir. Baki-Tbilisi-Qars domir
yolu xotti vasitosilo ildo 1 mlIn. sornisin vo 6,5 min. ton yiik, 2034-cu ildo iso 3
mln. sornigin vo 17 mln. ton yiik dasinacagi ehtimal olunur. Yiik dasimalari
hacmi 3-cii istismar ilinds 3-5 mln. ton 5-ci istismar ilinds 6-8 mln. ton 10-cu
istismar ilindo iso 10 mln. ton vo daha ¢ox olacagi prognozlasdirilir [4].

BTQ-nin Azarbaycanin davamh inkisafina tasiri

2017-ci ildon faaliyyatdo olan BTQ ilo il orzinds togribon 3 minadok
konteyner vo ya vaqon daginilir. Bu marsrutla Cin, Markozi Asiya 6lkolori, Ru-
siya vo Azorbaycandan Tiirkiyoys vo oks istigamotdo ingaat materiallari, elek-
trik avadanliglari, yuyucu vasitolor, taxil, jmix vo digor mallar dasinilib [1].

Aparilmis todqiqatlara asason Baki-Tbilisi-Qars domir yolu Azarbaycan
biidcosing ildo an az1 300-400 mIn. manat golir gotirmok gabiliyystindodir. Ha-
zirda bu rogom 200-250 mln. manat civarindadir (cadval 3.1)[10].

Cadval 3.1

Azarbaycanin nagliyyat sektorunda dasinmalardan slds olunan golir, min manat
2012 2013 2014 2015 2016 2017

Comi 3,341,800 | 3,508,772 | 3,678,120 | 4,005,562 | 4,780,684 | 5,549,692
Domir yolu 201,855 223,315 236,303 232,077 262,435 200,879
Daniz 114,580 97,901 102,339 93,990 160,096 179,725
Hava 617,870 779,843 837,820 828,058 1,053,949 | 1,647,341
Boru kamari 1,535,006 | 1,448,865 | 1,439,109 | 1,679,770 | 2,047,004 | 2,203,546
neft komori 1,359,306 | 1,229,234 | 1,195,644 | 1,325,903 | 1,515,830 | 1,599,097
qaz komari 175,700 199,631 243,465 353,867 531,174 604,449
Avtomobil 831,682 916,044 1,020,030 | 1,128,662 | 1,214,938 | 1,273,879
Tramvay - - - - - -
Trolleybus - - - - - -
Metro 40,807 42,804 42,519 43,005 42,262 44,322

Manba: Azorbaycan Dovlot Statistika Komitosi

Artiq cari ildo “Azarbaycan Damir Yollar” QSC-nin téroma sirkati olan
“ADY Express” MMC Baki-Tbilisi-Qars domir yolu xotti ilo daha bir neco
yeni ndv yiik dagimaga baslayib. Sirkot buna BTQ-nin yaratdigi yeni colbedici
imkanlarin hesabina nail olub. Artiq sinaq mogsadilo Tiirkiyodon Tirkmonis-
tana qarisiq yiiklor daginib. 12 yiik avtomobili ils Tiirkiyenin Qars stansiyasina
catdirilan yiiklor, burada “ADY Express”s moxsus vo toqdim etdiyi 4 adod ya-
rimvaqona agirilaraq, yola salinib. Giirciistanin Axalkalaki stansiyasinda toker
ctitlori doyisdirildikdon sonra, vaqonlar ©lotdoki Baki Beynolxalq Doniz Tica-
rot Limanina ¢atdirilib, buradan iso Tiirkmonbasi limanina bars vasitosi ilo naql
edilib. 220 tonadok yiik Tirkiyadon Tirkmonistana qisa miiddot orzindo - 5
giing catdirilib. Bu isa ananavi avtomobil yolu ilo dasimadan farqli olaraq, tran-
zit vaxtinin azi 2 dofo azalmasi demokdir. Bunu avtomobil yollarinda vo sor-
hadlordoki sixliq ilo yanasi, domir yolunun siirat vo ¢evikliyi ilo olagelondir-
mok olar. Imzalanmis miiqaviloyo osason, “ADY Express” 50 min ton bu név
yiiklorin Baki-Thilisi-Qars domir yolu ilo naqlini hoyata kegiracok [11].
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Baki-Tbilisi-Qars domir yolu ilo sornigin dasinmasina yaxin illordo tam
olaraq baslanilmasi nozards tutulub. “Tiirkiys Dovlet Domir Yollar1”nin molu-
matia goro, Baki-Tbilisi-Qars-Ankara-Baki xottindo horokot edocok qatar iizro
biletlor sinfino gora toxminon 97-220 manat arasinda dayisir. Ilkin morhaloda
qatarla hoftodo bir dofo sofor togkil olunacaq. BTQ domir yolu xatti ilo “Azor-
baycan Domir Yollar1” QSC-nin “Stadler” sirkotindon tomin etdiyi 10 adod va-
gonla sornisin dasinmasina baslanacaq. S6ziigedon vagonlarin sornisin tutumu
257 nofordir vo qatarda 9 sornisin vaqonu, bir restoran mévcuddur. Qatarda qi-
da tominatini iso “Azorbaycan Domir Yollar1” QSC togkil edocok [11].
BTQ yolu ilo sornisin dagimalarinin hacmini artirmaq ti¢iin golocokdo
bu yol ila turist gatarlarinin togkil edilmosi prioritet mosoalolordon biridir. Turist
qatarlarinin toskilindon diinyanin bir ¢ox o6lkolori faydalanirlar. Yeni yaranan
BTQ domir yolu xatti homin noqliyyat iizorinds olan tarixi, turist yerlorinin po-
tensialinmn istifadasi baximindan xiisusi tesiro malikdir. Umumiyyatls, bu la-
yiho Qara doniz bdlgosino gedon turistlorin horokatinin, o climlodon Azarbay-
can arazisinde BTQ istigamatinds olan stansiyalara yaxin arazilorin turizminin
canlandirilmas1 baximindan bir fiirsotdir. Amma bu fiirsatin bizneso ¢evrilib-
cevrilmoyacayini zaman gostoracok. Bu isdo turizm sirkotlorinin {izorine boyiik
mosuliyyat diisiir. Homin sirkatlor, homin xott {izro xiisusi marsrutlar, bununla
bagh xiisusi marketinq isi hazirlaya bilorlor. Masolon, Gonco stansiyasinda da-
yanaraq, ora yaxin olan turistik orazilora turlar togkil etmok miimkiindiir. Hom-
¢inin domir yolu naqliyyat1 digarlarindon daha ucuz oldugundan, turistlor ii¢iin
daha olverisli olacaq [3].
BTQ-nin basandig1r Olot gosobosindon Qirmizi Korpii sorhod monto-
gosino godor olan Azorbaycan kosimi goxsaxoli iqtisadi foaliyyot ndvlorinin
moveudlugu ilo forqlonir. Burada Baki-Tbilisi-Qars domir yoluna yeni yiiklor
verd bilocok miixtolif kond tosorriifati saholori (pambiqgiliq, meyvo-torovoz),
sonaye mohollolori (Haciqabul, Sabirabad), sonaye parklar1 (Mingagevir), aqro-
park vo aqgrar sonaye komplekslori (Somkir, Agstafa, Tovuz), masingayirma
sonayesi miiossisalori (Hacigabul, Neftgala, Gonco), metallurgiya emali miios-
sisasalori (Daskoson, Gonco), logistik morkozlor (Abseron, Olot) vo s. vardir.
Bu iso Azarbaycan mohsullarinin diinya bazarina ¢ixarilmasina, 6lkomizin qey-
ri-neft sektorunun inkisaf etmosino 6z miisbat tohvasini veracokdir. Habelo
BTQ yolu boyunca yeni tosorriifat sahalorinin yaradilmasi ilo burada yasayan
ohalinin sosial rifah1 yaxsilagdirilacaq, yolun yiikdagima potensiali artacaqdir.
Natica
Umumilikda, Azorbaycanm Avrasiya transkontinental naqliyyat dohlizi olan
BTQ domir yolundan oldo edocayi maonfastlori asagidaki formada qruplagdirmagq olar:
1. Iqtisadi monfaotlor — bu dohliz sayesindo 6lkonin iimumi yiik vo sornisin
dagimalariin artirilmasi, naqliyyat kommunikasiya sobokalorinin slagali
sokilda inkisafi, 6lkomizo beynolxaq maliyys qurumlari torofindon investi-
siya qoyulusu artacaq, noqliyyat infrasturkturu inkisaf edacok va s.

2. Sosial monfoatlor — dohlizin kegocayi rayonlarda issizlik problemi gismon hall
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edilocak, informasiya miibadilosi vo ohalinin maddi golirlori artacaq vo s.

3. Siyasi manfoot — Azarbaycan diinyanin iri dovlatlorinin digqet markezinds ola-
caq, Azorbaycan gergokliklorinin diinya ictimaiyyotino ¢atdirilmasina kdmok
olacaq, 6lkodo imumi tohliikosizliyin vo sabitliyin qorunmasina yardim edos-
cokdir. Azarbaycanin gorb istiqgamatinds inteqrasiyasi siirotlonocokdir.
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9KOHOMUWYECKOE 3HAYEHHME KEJE3HOJOPOXHOI'O KOPUIOPA
BAKY-TBUJIMCH-KAPC U EI'O BJIMSTHUE
HA YCTOUYUBOE PAZBUTHUE ASEPBAUIZKAHA

M.OPY/I’KEB
PE3IOME

B coBpeMeHHOM MHpE TOJUTHYECKHE M SKOHOMUYECKHE IPOIECCH (HOPMUPYIOTCS
I0J] BIMSTHUEM JBYX OCHOBHBIX TEHJICHIMIl: TI00aNn3anuy M PETHOHATM3ALNH. DKOHOMHUKH
CTpaH MHUpa HHTETPUPYIOTCS B PE3yNbTaTe TI00aIN3allii U OTCTANBAIOT CBOM MHTEPECHI B pe-
3yIbTaTe PErHOHANM3AMU. B pe3ynbTraTe pernoHaNM3aluy B MUPE MEKAY CTpaHaMH (HOpPMH-
PYIOTCS MHTCHCHUBHBIE TOPTOBO-3KOHOMHYECKNE OTHOIICHUS, B CBSI3M C YeM BO3HUKAaeT HE0O-
XOUMOCTb (POPMHUPOBAHHUSI TII00ANBEHBIX TPAHCHIOPTHBIX KOPUAOPOB. [lomTHyeckoe u 3KOHO-
MHYECKOe 3HaUCHHE TPAHCKOHTHHEHTAJIBHBIX TPAHCIOPTHBIX KOPHUIOPOB pacTeT U3 Tofa B TOX
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U YCKOpSIET YCTOMYMBOE SKOHOMHYECKOe pa3BuTue crpaH. Ha ¢one pactymmx ToproBbIx OT-
HomeHuit Mexay Kuraem u EBpomoif Ha eBpa3uilckoM KOHTHHEHTE 3HAUECHUE IKEJIE3HO-
JnopoxHoro kopunopa baky-Tounmucu-Kape, KOTOpbI cTaHET KeJIe3HBIM MOCTOM Mexkay EB-
ponoii u Azueit yepe3 Azepbaiimxkan, ['pysuto u Typuuro, pacteT ¢ KaxabM rogom. OaHa u3
OCHOBHBIX (DYHKIIHMIT 5TOr0 KOpHIOpa - 00ecreYeHne SIKOHOMUYECKUX U TOPIOBBIX OTHOLICHUH
MEXIY CTpaHaMH, Yepe3 KOTOPbIe OH IPOXOAUT, AJIsl 0OeCTIedeH st KpaTyaiinero, 6e301macHoro
1 3¢ (HeKTHBHOTO TPaHCIIOPTHOTO coodmeHus u3 3amaaaoii EBponsl B Bocrounyio Asmro. EB-
PpasuiiCKuii TPAaHCKOHTHHEHTAIBHBIN JKeIe3HOA0POKHBIA Kopunop baky-Tonunmncu-Kapc Oyner
npuBiekaTh rpy3sl 3 Kuras B EBpony m Hao6opor, yBennduBasi 00beMbl KOHTCHHEPHBIX H
MHTEPMOJAIBHBIX MEPEBO30K B O0OOMX HANpPaBICHUSIX. DTa JOPOra IMOCITYXHUT yBEITHICHHIO
TPaH3UTHOTO MOTEHIHAlla PErHOHa, YCKOPEHUIO IMpolecca €BPONEMCKON MHTerpanuu Asep-
Oaitykana, ['py3un u Typuuu, nanpHeiieMy pa3BUTHIO COTPYAHUUYECTBA B pamMkax EBporeii-
CKOM MOJUTHKH COCEICTBA, PACIIMPEHHIO BHEIIHEAIKOHOMMYECKHX CBS3€H HaIled CTpaHbl U
00€CIeUeHNI0 YCTOMYMBOr0 SKOHOMHYECKOTO PAa3BUTHSI.

KiroueBble cinoBa: baky-Tounmmcu-Kapce, xene3nas qopora, yCTOHYHMBOE Pa3BHTHE,
TPACEKA.

THE ECONOMIC SIGNIFICANCE OF THE BAKU-TBILISI-KARS
RAILWAY CORRIDOR AND ITS IMPACT
ON THE SUSTAINABLE DEVELOPMENT OF AZERBAIJAN

P.ORUJOV
SUMMARY

In the modern world, political and economic processes are formed under the influence
of two main trends: globalization and regionalization. The economies of the world countries
are integrating as a result of globalization and defending their interests as a result of
regionalization. As a result of regionalization in the world, intensive trade and economic
relations are formed between countries, in connection with which there is a need to form global
transport corridors. The political and economic importance of transcontinental transport
corridors is growing from year to year and accelerates the sustainable economic development
of countries. Against the background of growing trade relations between China and Europe on
the Eurasian continent, the importance of the Baku-Tbilisi-Kars railway corridor, which will
become an iron bridge between Europe and Asia through Azerbaijan, Georgia and Turkey, is
growing every year. One of the main functions of this corridor is to ensure economic and trade
relations between the countries through which it passes, to ensure the shortest, safest and most
efficient transport traffic from Western Europe to East Asia. Baku-Tbilisi-Kars, the Eurasian
transcontinental rail corridor, will attract cargo from China to Europe and vice versa,
increasing container and intermodal transport in both directions. This road will serve to
increase the transit potential of the region, accelerate the process of European integration of
Azerbaijan, Georgia and Turkey, further develop cooperation within the framework of the
European Neighborhood Policy, expand foreign economic relations of our country and ensure
sustainable economic development.

Keywords: Baku-Thbilisi-Kars, railway, sustainable development, TRACECA
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Mbaqalo Abseron yarimadasinda faaliyyat gistoran meteoroloji miisahido mantaqa-
lorinin maksimal sutkaliq yagintilarumin tominatl giymoatlorinin hesablanmasina hasr olun-
musdur. Miisahids siralarindaki an béyiik giymatlora uygun empirik néqtalarin ananavi analitik
taminat ayrilarindan kaskin meyl etdiyini nazara alaraq, Azarbaycanda ilk dafa olaraq kasik —
qamma analitik tominat ayrilori totbiq olunmugdur. Miiayyan olunmusdur ki, bu ayrilar biitév
qamma ayrisi ila miigayisada baxilan empirik taminat ayrilorinin yuxart hissasindaki noqtalari
daha yaxsi approksimasiya etmaya imkan verir. Hesablamalarda dérd miisahids mantaqgasinin
1961-2018-ci illari ahato edan malumatlarindan istifada edilmisdir.

Acar sozlor: maksimal sutkaliq yagintilar, kasik tominat ayrisi, geyri-bircins siralar,
variasiya amsali, asimmetriya omsali, tominath qiymatlor

Giris

Miixtolif tabii vo ya antropogen amillorin tosiri naticasinds hidrome-
teoroloji miisahido siralarinin bir hissosinin bircinsliyi pozulur. Miiasir iqlim
dayismaloari soraitinds belo siralarin say1r durmadan artir. Qeyri-bircins hidro-
meteoroloji miisahido siralariin empirik tominat oyrilorini aproksimasiya et-
mok {iglin onenovi iisullarla analitik tominat oyrisi segmok miimkiin olmur.
Basqa so6zlo, bircinslik hipotezi osasinda tortib edilmis analitik oyri miirokkob
paylanma qanununun taloblorine cavab vermir. Qeyri-bircins paylanmalari sta-
tistik tosvir etmok ticilin istifado olunan metodlar iki qrupa boliiniir: analitik vo
graf-analitik metodlar (PoxxnectBenckuii, 1974). Belo hallarda hidrometeoro-
loji komiyystlorin miixtalif tominath giymatlorini toyin etmok iigiin torkib pay-
lanma ayrilarindon va ya kasik paylanma ayrilorindon istifads olunur (Meroau-
YECKHE PEKOMEHIalNH. .., 2007).

Torkib paylanma oyrilorindon istifads olunduqda qeyri-bircins sira iki
bircins siraya bdliiniir, onlarin hor biri tigiin ayriligda empirik vo analitik tomi-
nat oyrilori qurulur vo daha sonra tolob olunan {imumi analitik tominat oyrisi
tortib edilir. Azorbaycan caylarinin maksimal su sarflori siralari {igiin bu tomi-
nat oyrilorinin istifadosi imkanlar1 aragdirilmis vo gonotboxs naticolor alinmis-
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dir (MmanoB u ap., 2012).

Kosik paylanma funksiyalari totbiq edildikdo baxilan hidrometeoroloji
gostaricinin qiymatlorinin miioyyan bir hissosi hesablamalarda istifado olunmur
vo tominat oyrisi, daha dogrusu analitik kosik tominat oyrisi miisahido sirasinin
galan hissasino goro qurulur. Maksimal sutkaliq yaginti malumatlari tohlil edil-
dikds azalma qaydasinda diiziilmiis siranin yalniz yuxari hissesindon, yoni bo-
yiik qiymatlorindon istifado olunur.

Ehtimallar nozoriyyasi vo riyazi statistikada kosik paylanma funksiya-
laria az diqget yetirilmis vo bu istigamatdo yerino yetirilmis todqgiqatlar osason
normal paylanmaya aiddir (Kpuikuii, Menkens, 1981). Yagis dasqinlarinin
maksimal su sorflorinin hesablanmasinda kosik paylanma funksiyalarinin istifa-
dosinin miimkiinliiyii vo magsadouygunlugu XX asrin 60-70 illorindo asaslan-
dirilmis, homginin gostorilmisdir ki, siralarin kosilmasi zamani boyiik vo kigik
qiymatlor arasinda sorhadi toyin etmok ¢ox ¢atin olduguna gors, sarhad kimi si1-
ranin mediana qiymatindon istifado etmok olar. Kosik normal vo kosik gamma-
paylanma iiciin asas riyazi ifadelor alinmisdir (bnoxunos, 1974).

Magqalonin moagsadi Abseron yarimadasinda foaliyyot gostoron meteoro-
loji miisahide montagoalorinds geyds alinmis maksimal sutkaliq yagintilarin na-
dir tokrarlanan giymaotlorinin hesablanmasinda kosik paylanma funksiyalarinin
imkaninin aragdirilmasidir.

Material vo metodlar
On ¢ox hoqigato bonzor metod ilo kosik gamma-paylanmanin orta ko-
miyyati asagidak diistura gors hesablanir:

X0 = ¥n;2 ¢(Cy) (D
burada

— 111/2961'

xn/2 == n—/z (2)

- azalma qaydasinda diiziilmiis siranin yuxari hissasinin adadi ortasidir.
®(Cy) funksiyasi (¢ = 1/ Cy?) asagadaki ifadoys gore toyin olunur:
2 (Xme Xme -1
p(Cy) = [1 +- (K) 14 (x_o)] 3)

¢ (Cy) funksiyasinin giymotlorini daha asan toyin etmok {i¢iin xiisusi
coadval hazirlanmisdir (Meroauveckue pekoMeHauu..., 2007).

On ¢ox hoqigoto banzor metod ilo kosik gamma-paylanmanin variasiya
omsal1 (Cy) A, statistikasina goro asagidak: diisturla hesablanir:

n/2 Xi
1L ’

/12n/2 = n—/zn/z 4)
Aany2 - azalma qaydasinda diiziilmiis siranin yuxari hissasine gora bii-
tov sira tigiin oldugu kimi hesablanir.
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Tadqigatin sorhi

Kasik gamma-paylanma funksiyasina gore maksimal sutkaliq yagintila-
rin nadir tokrarlanan giymatlorinin hesablanma ardicilligi Baki montogosinin
molumatlari misalinda asagida verilmisdir.

1. Miisahido siras1 azalma gaydasinda diiziilmiisdiir (codval 1).

2. Umumi siranin median giymoti toyin edilmisdir: Me=26,6 mm.

3. Diistur 2-yo goro azalma qaydasinda diiziilmiis siranin yuxari hisso-
sinin odadi ortasi (Xp/2) tapilmisdir: Xp/2=41,8 mm.

Cadval 1
Baki mantaqasinds miisahido olunmus maksimal sutkaliq yaginti sirasinin
parametrlaorinin kasik gamma - paylanmasina gors hesablanmasi

Azalma sirasi ilo . %/ /2 Lg%/ %n/2
X;, mm il ' '

77,9 1999 1,863 0,27022
73,3 1966 1,753 0,24378
63,1 1963 1,509 0,17871
57,2 2017 1,368 0,13608
56,8 2011 1,358 0,13303
56,4 2010 1,349 0,12996
55,8 2016 1,334 0,12531
49,4 2000 1,181 0,07241
49,2 1973 1,177 0,07065
46,9 2002 1,122 0,04985
44,6 1961 1,067 0,02802
442 1982 1,057 0,02410
39.9 2006 0,954 1,97965=-0,02035
36,8 1988 0,880 1,94453=-0,05547
35,2 1967 0,842 1,92522=-0,07478
35,0 2004 0,837 1,92275=-0,07725
34,6 2008 0,827 1,91776=-0,08224
32,5 1979 0,777 1,89056=-0,10944
32,0 2015 0,765 1,88383=-0,11617
31,6 1968 0,756 1,87837=-0,12163
30,3 1989 0,725 1,86012=-0,13988
30,0 2005 0,717 1,85580=-0,14420
30,0 2014 0,717 1,85580=-0,14420
29,7 2013 0,710 1,85144=-0,14856
29,1 1987 0,696 1,84257=-0,15743
28,6 1995 0,684 1,83505=-0,16495
28,5 1980 0,682 1,83353=-0,16647
27,3 1969 0,653 1,81484=-0,18516
26,7 1984 0,639 1,80519=-0,19481

> 1212,6 -0,64087

4. Diistur 4-5 g0ra A,y statistikasi hesablanmisdir: A, ,= - 0,02210.
5. A2nj2 = —0,02210 statistikasina gora xiisusi cadvaldon (Meromuueckue
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pekoMeHganuu..., 2007) variasiya omsali (Cy) toyin edilmigdir: Cy = 0,58.

6. Variasiya amsalinin (Cy) qiymatino goro xiisusi cadvaldon ¢(Cy)
funksiyasi tapilmisdir: @ (Cy) = 0,695.

7. Diistur 1-0 goro kosik gamma-paylanmanin orta komiyyoti
(%o ) hesablanmigdir: xy = X;,/,¢(Cy) = 41,8 x 0,695 = 29,1 mm.

8. Asimmetriya vo variasiya amsallarinin nisbati (Cs/Cy) bircins rayon-
da (Abseron yarimadasinda) foaliyyot gostoron dord uzunsirali miisahido mon-
togolorinin molumatlaria gors toyin olunmusdur: Cs/Cy = 3,51(codval 2).

Cadval 2
Kasik gamma — paylanmanin parametrlari
g e Me,
Montaqo Miisahido illori mm Cs | CJ/Cy
Baki 1961-2018 26,6 | 41,8 |1-0,0221 | 0,58 | 0,695 | 29,1 | 1,29 | 2,63

1961-1964, 1966-

Mastaga | oot e | 301 | 42,4 |-00152 | 049 | 0726 | 3058 | 1,27 | 3,02
1961-1964, 1966-

. 1969, 1972-1975,

Pirallahi | 000 0 oy, | 235 | 37.5 | 0.0294| 0,67 | 0664 | 249 | 219 | 398
1999, 2002-2018

Sumqayrt | OOL-1964,1966- 1 o) 4t 35 31 00266 | 0,64 | 0,674 | 23,8 | 2,25 | 441

1970, 1972-2018

9. Kosik tominat oyrisi qurulmus (sokil 1) vo bu oyridon maksimal sutkaliq
yagintilarin nadir tokrarlanan qiymatlori tapilmigdir (cadval 3).

Cadvel 3
Maksimal sutkaliq yagintilarin kasik gamma — paylanmaya gors
hesablanmis tominath qiymoatlori

Tominatlar, %
Mantoago
0,1 1 5 10 20 30 40 50
Baki 123 87,2 62,5 51,7 38,9 34,3 29,4 25,3
Mastaga 115 81,9 60,1 50,8 41,3 35,4 31,1 27,7
Pirallah1 151 89.4 57,0 45,1 34,1 28,1 23,8 20,4
Sumgqayit 125 75,9 50,0 40,5 31,7 26,7 23,1 20,3

Abseron yarimadasinda foaliyyot gostoron qalan uzunsirali miisahido
montaqalorinin hor biri {igiin do oxsar hesablamalar aparilaraq (codval 2) kosik
- gamma tominat oyrisi qurulmus (sokil 2-4) vo maksimal sutkaliq yagintilarin
mixtolif tominath qiymatlori toyin edilmisdir (codval 3).
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Sok. 1. Baki montoqosi ligiin maksimal sutkaliq yagintilarin kosik - qamma tominat oyrisi
- - - - Biitdv qamma tominat ayrisi;
Kosik — gamma tominat ayrisi.

Sokil 1-4-don aydin goriiniir ki, baxilan dord miisahido montogosinin hor
biri iiclin kosik - gamma tominat oyrisi, biitov qamma oyrisi ilo miiqayisodo
empirik noqtolori daha yaxsi ortalasdirir (codval 3). Bu onu gostorir ki, Azor-
baycan orazisindo foaliyyot gdstoron miisahido montogolorinin maksimal sutka-
l1q yagint1 malumatlarinin statistik tohlili vo yagintilarin kigik tominath qiymaot-
lorinin toyini zamani kosik — gamma analitik tominat oyrilorindon do istifado

oluna bilar.

K
§
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Sok. 2. Mastaga montaqasi li¢liin maksimal sutkaliq yagmtilarin kasik - gamma tominat ayrisi
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Sok. 3. Pirallaht montaqgesi iiclin maksimal sutkaliq yagintilarin kesik - qgamma tominat ayrisi
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Sak. 4. Sumqayit montoqasi ticiin maksimal sutkaliq yagintilarin kosik - gamma tominat oyrisi

Natica

Abseron yarimadasinda foaliyyat gostoron meteoroloji miisahido monts-
golorinin maksimal sutkaliq yagint1 siralarilarinda on boyiik qiymaotlors uygun
empirik noqtolor ononovi analitik tominat oyrilorindon koskin meyl edir. Belo
miigahido molumatlarinin tokrarlanma dévriinii daha diizgiin toyin etmok vo bu-
nunla da hesablamalarin doqgiqliyini artirmaq ti¢lin Azorbaycanda ilk dofo ola-
raq kosik — gamma analitik tominat oyrilori totbiq olunmus vo gostorilmisdir ki,
bu ayrilar biitdv qgamma ayrisi ilo miiqayisads baxilan empirik tomnat ayrilari-
nin yuxari hissosindoki ndqtolori daha yaxsi approksimasiya etmoyo imkan ve-
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rir. Dord miisahido montoqgosinin molumatlarina géro alinmis bu notico, 6lkonin
digar regionlarindaki montagalorin molumatlari asasinda yoxlanilacaqdir.
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PACYET CYTOYHBIX MAKCUMAJIBHBIX OCAJIKOB
C UCITOJIB30BAHUEM YCEUEHHBIX KPUBBIX BEPOATHOCTHU

AMAT'EPPAMOBA
PE3IOME

N

CraThsl IOCBAIICHA PACUETy 00CCIICUCHHBIX 3HAYCHUH CYTOYHBIX OCAJKOB METEOHA0-
JIIOJATENBHBIX MyHKTOB, JCHCTBYIOIIMX HAa ATIICPOHCKOM IMOJIyOCTPOBE. YUHUTHIBAsK TOT (haKT,
YTO IMIUPUICCKHE TOYKH, COOTBETCTBYIOIINE HAMOOIBIITUM 3HAYCHHUSM JAHHBIX HAOJIOICHUH,
UMCIOT TCHJICHIIMIO PE3KO OTKJIOHATHCS OT TPAIUIIMOHHBIX aHATUTUYCCKUX KPUBBIX oOecre-
YCHHOCTH, BIIEPBBIC B A3epOaiipkaHe ObLIM MPUMCHCHBI aHAJTUTUYCCKUE KPHUBBIC 00CCIICUcH-
HOCTH YCCUCHHOI'O raMma-pacrpe/eiicHus. bblio 00HApYKEHO, YTO 3TH KPUBBIC O3BOJISIOT
Jy4Ille anmpOKCHMHUPOBATh TOYKU B BEPXHEH YaCTH pPacCMaTPUBAEMBIX SMIMPUIECKUX KPUBBIX
00ECIIeYeHHOCTH 10 CPaBHEHHUIO C KPUBOW TOJHOTO TaMMa-pacrpenerieHus. B pacderax mc-
MTOJTb30BAHBI JaHHBIE YeThIpeX HaOIronaTenbHBIX MocToB ¢ 1961 mo 2018 ro.

KiroueBble cjioBa: MaKCUMalbHOE CYTOUHOE KOJMYECTBO OCAJKOB, YCEUEHHAsl KpH-
Basi 00eCIIeYeHHOCTH, HEOJHOPOIHBIH psifl, KOAQQUIIMEHT Bapuanny, KodQQHUIHEHT acCUMMeT-
puH, obecrieueHHbIe 3HAUCHHS

CALCULATION OF DAILY MAXIMUM PRECIPITATION
USING TRUNCATED PROBABILITY CURVES

A.MAHARRAMOVA
SUMMARY

The article is devoted to the calculation of the guaranteed daily precipitation of
meteorological observation points operating in the Absheron Peninsula. Taking into account
the fact that the empirical points corresponding to the largest values in the observation series
tend to deviate sharply from the traditional analytical supply curves, for the first time in
Azerbaijan cross-gamma analytical supply curves were applied. It has been found that these
curves allow a better approximation of the points at the top of the empirical supply curves
considered compared to the whole gamma curve. The calculations used data from four
observation posts from 1961 to 2018.

Keywords: maximum daily precipitation, truncated probability curve, heterogeneous
series, coefficient of variation, coefficient of asymmetry, probable values.
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ABSERON IQTiSADi RAYONUNUN TOBIii-COGRAFi VO EKOLOJI
SORAITININ UROK-DAMAR XOSTOLIKLORIN® TOSIRININ
TiBBi-COGRAFI QiYMOTLONDIRILMOSI

S.L.LRZAYEVA, A.R.MOMMODOVA
Azarbaycan MEA H.O.Oliyev adina Cografiya Institutu
Solmaz-isag@mail.ru

Moagalada atraf miihit komponentlarinin tibbi ekoloji giymoatlondirilmasi, Xastaliklarin
yaranmasi va yayilmasmn tibbi-cografi soraiti tohlil olunur. Tabii cografi soraitin vo atraf
miihit amillorinin orqanizma tasiri va bolgalor iizra xastoliklorin yayilmasinin sabab-natica
alagalori dyranilmisdir. Abseron iqtisadi rayonunda da iirok-damar xastaliklorinin - yayilma
cografiyasimn miixtaliflii, onlarin na daracada yayilmas: aydinlasdirilir. Igtisadi-cografi ra-
yonun arazisinin tabbi-cografi saraitini Gyranmak, yaranmig har hansi bir xastaliyin areallarini
miiayyan etmoak, onlara qarst miibarizo iisullart tohlil olunur. Ekoloji gorginlik, stress, asab,
stialanma, qidalanma rejimi, qidalarin torkibinin keyfiyyatsiz olmasi, modifikasiya olunmus
mahsullar va s. kimi amillorin xastaliyin artmasinda na doracada rolunun olmasi aydnlas-
dirntlir. Ohali arasinda xastaliyin lokalizasiyasina gora qiymatlondirilmasi gdstaricilarinin
tayini Vo onlarin maariflondirilmasi yollar: miiayyan edilir.

Acar sozlor: tibbi-cografi, iirok-damar, Abseron, ekoloji sorait, otraf miihit, insan
sohhoati, ohalinin saglamlig1, iqlim doyisikliyi, xozri-gilavar kiiloyi

Giris. Abseron iqtisadi-cografi rayonunun torkibino Baki vo Sumgqayit
sohorlori, Abseron, X1z1 inzibati rayonlar1 daxildir. Iqtisadi-cografi rayon dlke-
nin sorqinds, Xozor donizinin sahillorindo yerlosir vo alverisli iqtisadi-cografi
movqgeyo malikdir. Sahosi 5,42 min km’-dir vo 6lko orazisinin 6,3%-i ohato
edir. Rayonun relyefi dagotoyi topali diizenliklor vo al¢aq dagligdan ibaratdir.
Quru subtropik iqlim sociyyavidir. Iqtisadi-cografi rayonda ohalinin say1 529,7
min nofordir vo 6lko ohalisinin 28,5%-i burada yasayir. ©halinin orta sixlig
har km*-a 488.,9 nofor, urbanizasiya soviyyasi 98,4 nofordir.

Abseron iqtisadi-cografi rayonu neft, tobii qaz, ohang dasi, sement xam-
mali1, kvars vo tikinti qumlar ehtiyatlarina malikdir. Abseron yarimadasinda
zongin balneoloji ehtiyatlar, bundan basqa bol gilinos vo kiilok enerjisi ehti-
yatlar1 vardir. Miialico shomiyyotli mineral sular sotho ¢ixir (Six, Suraxani).
Coxlu pal¢iq vulkan1 (Keyraki, Lokbatan vo s.) yayilmisdir. Abseronda sona-
yenin biitiin sahalori inkisaf etmisdir.
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Tadgiqatin maqsadi. Abseron iqtisadi rayonunda otraf miihit kompo-
nentlorinin tibbi ekoloji qiymatlondirilmasi vo onlarin tirok-damar xostolikloe-
rinin yaranmasinda vo yayilmasinda rolunun Oyronilmosi, ohali arasinda xos-
toliyin lokalizasiyasina goro qiymatlondirilmasi gostericilorinin toyini vo on-
larin maariflondirilmosi yollarinin miioyyon edilmosi todqiqatin osas moagsadini
toskil edir.

Tadqgiqatin sarhi.Tobiot vo insan sohhoti, iqlim vo insan sohhoti haqqin-
da elmlor inkisaf etdikco ayri-ayri tobii amillarin, xiisusilo meteoroloji {insiir-
lorin insan sohhatino tosiri askarlanmis, doqgiglosdirilmis vo artiq 6ziiniin toc-
rlibi totbiqini tapmaga, comiyyoto fayda vermoyo baglamisdir.

Vaxtilo Hipokrat xostoliklorin sobablori igorisindo orazi, iqlim, fosillor,
havanin fiziki-kimyavi voziyyati ilo olagodar olanlar1 ayirmaga xiisusi diqqot
vermisdir. BOyiik logman Obu-Oli ibn Sina miixtolif iglim soraitlorinin insan
sohhatino tosirinin doqiq tasvirini vermis, hava vo mdvsiimdon asili olaraq
mialiconin formalari, pohriz vo hoyat gaydalarina xiisusi diqget vermoyi ¢ox
vacib hesab etmisdir.

Miiasir dovrimiizdo global iglim doyisilmolori tobii-cografi soraito,
relyef xiisusiyyotlorinin doyisilmasino sobab olur. Tobiotdo bas veron hadisolor,
folakotlor noticosinds insanlarin kegirdiyi stresslor hazirda xostoliklorin omalo
golmosi {igiin ciddi xobardarliqdir. Iglimin doyismosinin insanlarmn saglamligi-
na tosir faktorlari, eyni zamanda insanlarin iglima tosiri, global istilosma, ozon
tobagoasinin titkonmasinin, ultrabondvsoyi stialanmanin vo parnik effektinin in-
sanlarin saglamligina ziyani bu giin on aktual masoloalordondir. Son vaxtlar tobii
folakatlor insan 6liimiindos global problems ¢evrilmisdir.

Saglamliq vo xostolik haqqinda molumat vermokds mogsadimiz xarici
miihit amillorinin davamli doyigmasinin insan orqanizmina tosirini nozora cat-
dirmaqdir. Cografi miihitin insan sohhotino tosiri vo onun prognoz sahasino
dair aparilan todqiqatlarinin ¢orcivasinds cografiya elmi ilo tibb emi arasinda
bagliliq yaradan problemlorinin tohlili miiasir dovrdo aktualdir [8].

Bu mogsadlo Azorbaycanda miixtolif istigamatli tibbi-cografi arasdirmalari-
nin elmi-praktiki shomiyyatini nozoroa almaq mogsadouygundur. Problemo dair
9.C.Oyyubov, A.Abdullayev, M.Qasimov vo basqa todqgiqatcilarin osorlorindo
elmi-praktiki masalolor daha otrafli mozmunda osaslandirilmisdir. ©.C.Oyyubov
torofindon aparilan iglim vo insan sohhatinin qarsiligh olageli sistemlorinin
naticalari tibbi cografiya elminin inkisafinda miihiim shomiyyat kosb etmigdir.

Azorbaycanda tibbi meterologiya elminin formalasmasinda vo onun
metodiki arasdirilmasinda ©.C.Oyyubovun elmi todqgiqat islorinin ohomiyyati
cox boyiikdiir. Onun iirok-damar xostoliklorinin, insanda bas veron metopata-
loji reaksiyasiin miioyyon edilmosinds rolu vo cografi elmi movqgeyi meto-
diki-praktiki ohomiyyats malikdir. ©.C.Oyyubovun [5] rohbarliyi vo bilavasito
istirak1 osasinda insan orqanizmino tosir edon havanin (Abseron yarimadasi
iizro) bes metopatik effekt pillolorinin tohliikasiz, indifferent, az riskli, riskli,
koskin riskli hallar1 tosnifat1 tibbi cografiya elminin prognoz istiqgamotlorinin
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toliminin metodikas1 doyarli hesab edilir.

Osas masalolordon biri do ©.0yyubov [5] torofindon respublikanin ku-
rortlart vo miialico morkozlorinin biometeroloji saciyyosino dair tohlillorin
aparilmasia dair metodiki cohotdon osaslandirilmasidir. Bu sahado aparilan
todqiqatlarin noticolorindon yeni yaradilan kurort-miialico komplekslorindon
effektli istifade olunur. Miixtalif kurort-miialico (xiisuson do Xozor sahili)
komplekslor iizro ©.Oyyubovun tortib etdiyi iqlimlo miialico edilmosinin prak-
tiki naticalori dayarlidir. Qeyd etmak olar ki, aparilan miithiim masalalordon biri
do tibbi-metoroloji prognozlarinin elmi-praktikasinin naticolorindon tibbi elmi
miiossisalorda istifads edilmasidir.

Tibb elminin aparict alimlorinin osorlorindo do cografi soraitin insan
organizmi ilo olaqosing dair arasdirmalarin mévqeyi vo tohlilinin metodikasina
dair yanasmalar1 elmi-praktiki ohomiyyat kasb edir. Bu sahado H.M.Isazadanin
apardig1 tibbi-cografi todqgiqatlarinda insan orqanizmindo bas veron hiper-
toniya, vena damarlarinin stenokardiya vo s. xostoliklorinin yaranmasi ilkin
olaraq kaskin iqlim doyiskenliklori il tizvi suratds slagsalidir. M.E.Abdullayev,
M.A.Irani, M.C.Qasimov va basqa tibbi elmi todgiqatgilar insan organizminda
bas veron miixtolif xastaliklorinin yaranmasi vo yayilmasinda tibbi-meteoroloji
faktorlarina tistiinliik vermislor.

AMEA Cografiya Institutunun omokdaslari U.R.Tagiyeva vo C.N.©h-
modova torafindon tortib edilmis “Tibbi-meteroloji prognozlarin hazirlanmasi
iiclin metodik vasait”in (Baki, 2015) tibbi cografiya elmi {igiin doyarli tadqiqat-
lardan sayilir. Metodiki vasaitdo meteoroloji prognozlasmasinin osasinda tibbi-
cografi mosalolorine kompleks yanasilmis vo elmi-praktiki masalalorinin tipo-
loji xarakterlorinin 6n plana gotirilmoasi, doyarlondirilmosi miihiim ohomiyyato
malikdir.

Diinya ohalisi arasinda iirok catismazligi xastoliyinin yayilmasi 10%-sa,
Olkomizdo bu gostorici 10-12% toskil edir. Bundan olava 6lkodo koskin koronar
sindromdan hor min naofordon dordii aziyyat ¢okir. Vaxtinda askarlanmasindan
asil1 olaraq oliim faizi 1-5 arasi dayisir. Son illor 6lkomizds iirok-damar xas-
toliklorinin yayilmasi sobobindon bu problemin holli prioritet sayilir. Bu
xastoliklordon aziyyat ¢okonlorin oksoriyyatini paytaxt sakinlori togkil etso do,
regionlarda da bu problem mdvcuddur. Son zamanlar infarktin da diinyada
oldugu kimi, 6lkomizdo do gonclogsmasi miisahido edilir.

Respublikamizda da bu xostaliklor 6liimo sobab olan xostoliklor arasinda
birinci yeri tutur. Ona gora do iirok-damar xastaliklorinin profilaktikasi, diag-
nostikasi, miialicosi hor zaman aktuallifim1 saxlayir. Miitoxassislor bildirirlor
ki, bir ¢ox xastaliklorde oldugu kimi, iirok-damar xastaliklorinin do on boytik
yayilma sobabi genetika, irsiyyotlo baglidir. Amma bu, yegano sobab deyil vo
iirok-damar xastaliklorini amolo gotiron bir ¢ox faktorlar, sabablor var. Mase-
lon, ekoloji gorginlik, stress, osob, siialanma, qidalanma rejimi, qidalarin torki-
binin keyfiyyatsiz olmasi, modifikasiya olunmus mohsullar va s. [9].

Anomal iglim doyisikliklori immunitet zsifliyino sobab olur vo noticado
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virus infeksiyalar1 siddotlonir. Kaskin respirator xostoliklorin osas sobobi do
iglim doyisikliyi vo immunitet ¢catismazligidir. Ona gors do ohali bunlart nozors
alib miimkiin qodor 6zilinli qorumalidir. Calismalidirlar ki, immunitet zoiflomo-
sin. Badoni méhkomlandiracok qidalart miimkiin gador gobul etmok, idmanla
mosgul olmaq, orqganizmi mohkomlondirmok lazimdir.

Ohalinin istifado etdiyi gidalarin keyfiyyatsiz olmasi iirok-damar xos-
toliklorinin omolo golmasindo vo siiratlo inkisaf etmosindo ¢ox dnomli bir so-
bobdir. Olkomizds heyvan monsoli yaglardan, otlordon matboxdo cox istifada
edilir. Bu iso iirok-damar xostoliklorinin daha cavan yasda vo daha siddotli for-
malarda qarsimiza ¢ixmasi ilo naticolonir. Diinyanin inkisaf etmis 6lkolorindo
do gidalanma rejimi bu xastaliyin yayilmasinin sobablorindon biri hesab olunur.
Homin olkalorde hazir qidalarin ¢ox miqdarda istehlak olunmasi bu xaste-
liklorin genis yayilmasina sobab olur [10].

9.C.Oyyubovun [5] apardigi todqiqata istinad edorok, dagliq orazilordo
mioyyon hiindiirliikdon sonra (3000 m-don yuxarilarda) xarici tosir getdikco
coxalir, bu soraito alismayan adamlar {iciin miihit olverissiz vo bozon do
tohliikali olur. Atmosfer tozyiqinin miilayim vo koskin doyismolori ilk ndvbado
iirok-damar sistemi zoif olan adamlara tasir gostarir.

Dagliq orazilordo yasayan ohali havani ¢ox inco nofos alirlar vo asagi
tozyiqe alisirlar. Daniz soviyyesindon yiiksok olan orazi hiindiirliiyii 200 m vo
daha yiiksokdirso, barometrik tozyiq gostoricilori doyisir, badonin gan dovrani
vo agciyarlorin hiperventilasiyas: ilo reaksiya verir. Orazi no qodor yliksok-
dirso, badonin reaksiyasi daha giicliidiir. Eyni zamanda, gan i¢inds qirmizi qan
hiiceyralorinin vo hemoglobinin say1 artir. Qanda hemoglobin yiiksolir, mad-
dolor miibadilesi stiratlonir. Bu iqlim xroniki iirok vo agciyar xostoliklorinin,
habels sinir sisteminin xostoliklorinin miialicasi ti¢lin olverislidir. Tipik olaraq,
saglam insanlar barometrik tozyiqin cilizi dalgalanmalarina cavab vermirlor,
lakin xastolor bunu ¢ox yaxsi hiss edirlor. Diizonliys uygunlasan shali tobii ki,
dag havasma c¢otin alisir. Ona goro do hor hansi bir hava soraitino insan
uygunlasirsa, hamin orazinin iglimi ilo orqnizmi do formalagir [5].

Apardigimiz todqiqatlara goro tobii-cografi soraitin (iqlim doyisikliklori,
tobii proseslor vo s.), ekoloji gorginliyin vo sosial-igtisadi voziyyatin tosirindon,
respublikada iqtisadi rayonlar iizro qan dovrani xostoliklori (lirok-damar) ilo
xostolonon xastolorin sayma gora Abseron iqtisadi rayonu daha c¢ox farglonir.
Asagidaki xarito-sxemdon do bunu aydin gérmok olur.

Respublika iizro statistik gostoriciloro osason arterial hipertenziyadan
oziyyat ¢cokanlorin 40%-1 40, 50%-1 50, 60%-1 153 60 yasindan yuxari olan soxs-
lardir. Olkomizda iirok-damar xastoliklori daha ¢ox ohalinin six moskunlasdig
vo sonayenin istiin inkisaf etdiyi Abseron, Markozi Aran, Gonco-Qazax, Lon-
koran-Astara, Soki-Zaqatala iqtisadi rayonlarinda miisahido edilir (sokil 1).
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2019-ci ilds gan dovram (iirak-damar) xastaliklari ilo xastalonan xastalarin say1

6892 7192

29053
11495 7047

10077
= Azarbaycan Uzra comi = Baki Gizra comi
= Abseron Uzrae comi Gance-Qazax Uzra comi
= Soki-Zaqatala izro comi = Lankaran-Astara tizra comi

Sak. 1. 2019-ci ilds 6lkonin iqtisadi rayonlari iizro ohalinin qan dovrani sistemi
(lirok-damar) xastoliklori lizra dinamikasi
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Sok. 2. Azarbaycanin iqtisadi rayonlari tizra
gan dovrani (iirok-damar) xastoliklorinin dinamikasi

Xorito-sxemdon goriindiiyli kimi respublikamizin ayri-ayri iqtisadi ra-
yonlarinda xastaliyin miixtolif doracods yayilmasinin sabablori tabii-cografi so-
rait, iqlim soraiti, hoyat torzi, sosial problemlor, sonaye saholorinin inkisafi no-
ticosinda ekoloji problemlarin gorginlogsmasi iirok-damar xastaliklorinin, xiisu-
silo, infarktin yayilmasinda vacib rolu olan amillordir. Iqtisadi rayonlar ara-
sinda Abseron iqtisadi rayon daha ¢ox seg¢ilir. Tobii ki, ohalinin say1 vo sixli-
ginin ¢ox olmasi, hava soraitinin doyiskon olmasi, miiasir dovrdo fosil doyis-
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konliyinin normal olmamasinin tasiri, atmosferin ¢irklonmosinin artmasi, ¢irkli
yagislarin yagmasi, radiasiyanin ¢oxalmasi vo s. bu kimi ekoloji amillorin tosiri
noticasindo xastoliys tutulanlarin say1 ¢goxalmisdir.

Abseron iqtisadi rayonunun tabii-cografi va ekoloji soraitinin tirok-damar
xostolikloring tosirinin miiasir dovriimiizde vaziyyaotinin todqiqatindan goriiniir
ki, digar iqtisadi rayonlardan daha ¢ox forqli xiisusiyyetloro malikdir. Bels ki,
insan badonindo gedon bozi bioloji vo biofiziki proseslorin, xiisusilo iirok-da-
mar sisteminin faaliyyatinin atmosfer tozyiqindon miisyyon doracads funksio-
nal asililigr var. Oturaq sorait keciron saglam adamlarda bu asililiq az hiss
olunur. Lakin koskin hiindiirliik forqi olan yerdoyismolords saglam adamlarin
da atmosfer tozyiqino reaksiyasi nozors garpir.

Abseron iqtisadi rayonunun yerlogdiyi orazi cografi movqeyino goro
forqli xarakter dasiyir. Xozor donizi sahilindo yerlosmasi ilo oalagodar olaraq,
donizlo quru arasinda tozyiq forqi burada kiilokli giinlorin sayinin ¢ox olmasina
sabob olur. Iqlim soraiti ilo olagodar Abseron yarimadasinda xozri vo gilavar
kiiloklori koskin hava doyismolorinin mahiyyati vo istigamotini miioyyonlos-
dirmoys imkan veron vo eyni zamanda yiiksok meteohossas adamlarda xos-
toliyin gedising tosir gostoron amillordir [5].

Abseron yarimadasinda solakotli havalarin azligina goro respublikanin
digor rayonlarindan koskin forqlonir. Bu orazids barik proseslorin koskin to-
zahiirii —relyefli soth oOrtiiyli ilo donizin qarsiligl slagesindon yaranan yiiksok
hava dinamikliyi ilo alagedardir. Abseron yarimadasi atmosfer tozyiqinin sut-
kaliq doyismo forginin koskinliyino goro respublika orazisindo xiisusi yer tutur.
Baki, Sumgayit vo onlara yaxin yasayis montogolorinin ohalisi atmosfer toz-
yiqinin monfi tasirinog respublikanin digor rayonlarina nisbaton daha ¢ox moruz
qalir. Yarimada stressli rayon kimi qiymatlondirilir. Oroqrafik soraitlo sortlonon
sinoptik gorginliyin tozahiirii olan bu voziyyat burada yasayan ohalinin soh-
hatlarins xiisusi digqet yetirmasini talob edir [5].

Cirklonmis havada insanlar atmosfer aerozolunun monfi tosirini maqnit tu-
fanlar1 zamam oldugundan heg do az hiss etmirlor. Insan orqanizmina tosir edon
hom kosmik mangali, hom do mohalli vo antropogen amillori eyni doracodo qiy-
motlondirmok lazimdir. Urok-damar xostoliklori vo onlarla slagadar olan &liim
hallar biitiin xastaliklorin 60-70%-ni toskil edir. Bu xastaliklorin ¢ox yayilma-
sinin tobii sababi yalniz ayri-ayr1 giinlorde atmosferdo vo onun yero yaxin to-
bogesindo bas veron meteoroloji doyismolorin naticasidir. Miiasir dovriimiizdo
iglim dayisilmalarinin ds tosiri, bu proseslorin daha da giiclondirilmasine sabab
olur. Bu da orazids lirok-damar xostoliklorinin artmasina sabob olur.

Xostoliyin yaranmst {igiin sorait yaradan digor amillor iri sonaye saho-
lorinin iqtisadi rayonda yerlosmosidir. Qan dévrani xastaliklorinin omolo gol-
mosindo elektromaqnit, radiasiya siialanmalarinin rolu daha ¢oxdur. Onlar ana-
dangolmao qiisurlarin omolo golmasi riskini ¢goxaldir, doliin ana botninds inkisa-
fina monfi tosir gostorir. Elektromaqnit siialarinin monbalaronin saymnin giin-
bogiin atrmasi, onlarin istehsalatda vo moisotdo daha genis yayilmasi bu stia-
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larin manfi tosirine moruz galan insanlarda xostaliklorin, xiisusilo tirok-damar
xostoliklorinin saymin artmasina sabob olur [10].

Apardigimiz todqiqat noticosindo Abseron iqtisadi rayonunda iirok-damar
xostoliklorindon Glonlorin say1 diger xaostaliklordon Glonlorin sayindan daha
coxdur. Movcud kardioloji problemlorin artaraq, son illor {irok-damar xosto-
liklori epidemik hal alib. Hazirda iqtisadi rayonda hipertenziya vo vaskulyar
miokarda daha cox rast golinir. Umumiyyatlo, ohalinin orta yas hoddinin art-
mast ilo alaqadar olaraq tirok-damar xostoaliklorinds do artim miisahido edilir.

Abseron iqtisadi ravonu iizra ahalinin qan dévram (iirak-damar)
xastaliklari ila xastalanan xastalann dinamikasi

w] "
2011 2015 2019

d LE

Sok. 3. Abseronda qan dévrani (lirok-damar) xastoliklori ilo xostolonon xastolorin dinamikasi

Apardigimiz tadqiqatlara géro Abseron iqtisadi rayonunda gan ddvrani
xostoliklori (lirok-damar) ilo xostolonon xastolorin say1 2011-cu ilds rayon iizro
comi 9851 nafar, 2015-ci ildo 9888 nofar, 2019-ci ildo 10077 nofar olmusdur.
Ohalinin har 10 000 naofaring diison xostolorin say1 2011-ci ildo 187,3, 2015-ci
ildo 178,2, 2019-ci1 ilds 175,4 olmusdur.

Xarite-sxemdon goriindiiyii kimi Abseron iqtisadi rayonunda xastaliyin
mixtolif dorocodo yayilmasinin soboblori tobii-cografi sorait, iqlim soraiti, ho-
yat torzi, sosial problemlor, sonaye saholorinin inkisafi noticosindo ekoloji
problemlorin gorginlogsmosi iirok-damar xostoliklorinin, xiisusilo, infarktin ya-
yilmasinda vacib rolu olan amillordir. Iqtisadi rayonda miiasir dévriimiizds iq-
lim dayisilmalori ilo alagodar fasillorin ganunauygun sokildo doyisilmomasinin
tosiri, atmosferin ¢irklonmasinin artmasi, ¢irkli yagislarin yagmasi, radiasiya-
nin ¢oxalmasi vo s. kimi ekoloji amillorin tosiri noticasindo xostoliyo tutulanla-
rin say1 ¢oxalmisdir. Belo ki, Binogadi, Nizami, Qaradag, Xozor rayonlarinda
xostoliys tutulanlarin say1 2019-cu il iigiin 2500-don yuxari olub. Xotai rayonun
da iso xostalorin say1 3000-don yuxaridir.
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Bakinin inzibati rayonlarinda 2019-cu ilds
gan dovram (iirok-damar) xastaliklori ilo xastalonan xastalorin dinamikasi

1954

2466
3 537_\ 1075

*1 22 3 <4 25 =6 =7 =8 #9 =10 =11 =12 =13 =14

Sak. 4. Bakinin inzibati rayonlari iizro ohalinin
gan dovrani sistemi (iirok-damar) xostoliklori lizro dinamikasi

Abseron iqtisadi rayonunda insanlar oan ¢ox {iroyin isemik xostoliyindon
oziyyat cokirlor. Bu, tac damarlarinin tutulmasi vo ya daralmasi naticosindo
xostodo sino agrilarindan baslamis, onun infarkt kegirmosi vo hotta dliimiino
qodar gotirib ¢ixaracaq bir sira klinik voziyyatloro sobob ola bilir. Urok ise-
miyasi diinyada da yasindan asili olmayaraq, insanlar arasinda on ¢ox yayilan
xostalik hesab olunur. “Infarkt” latin sézii olub, monasi “6liim” demokdir. In-
farktin bir nego ndvii var. Masoalon, iirok, beyin infarkt1 vo s. infarkt damarlarin
daralmasi, tutulmasi naticasinds bir orqanin vo yaxud onun bir hissasinin 6lii-
mii demokdir. Urok infarkt1 dediyimiz iiroyin tac damarlarinin tutulmasi vo ya
daralmas1 naticosindo onun bir hissasinin gqansiz qalmasi vo ozolonin 6lmosidir.

Miiasir dovrdo elmin, texnikanin inkisafi, insanlarin hoyat torzinin, eloco
do iqlim vo otraf miihit doyisikliklorinin artmasi xastalik térodon amillors ¢evri-
larok, ohalinin saglamliginin qorunmasi mosalasini aktuallasdirmisdir. ©halinin
saglamliginin qorunmasi miirakkab bir problem olub, tokca insanlarin hakima
miraciat edib, miialico almaq vo s. imkanlarini nozordos tutmur, bu hom do dov-
lot shamiyyatli masaladir, dovlat tarafindan profilaktik todbirlorin hayata kegi-
rilmasini tolab edir.

Respublikada vo Abseron iqtisadi rayonunun ohalisinin lirok-damar xas-
toliklori ilo xastolonon xostolorin somarali tibbi xidmatlor sistemind, kadrlara,
insanlarda saglam hoyat torzi ke¢irmok modoniyyatinin asilanmasina ehtiyac
var. Biitiin bunlar keyfiyyatli qidanin, pulsuz saglamlasdirma todbirlorinin, ge-
nis idman seksiyalari gobokosinin olgatan olmasinin tomin edilmosini, cinsiy-
yotdon vo yasdan asili olaraq, votondaslarin saglamliq voziyyatinin miintozom
monitoringi olmalidir.
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Sak. 5. Baki gohari lizra qan dovram (iirok-damar) xastaliklorinin dinamikasi

Hal-hazirda insan foaliyyeti getdikco biosferin ¢irklonmasinin asas mon-
bayina ¢evrilir. Qazli, maye vo bark sonaye tullantilar1 tobii miihito daha ¢ox
miqdarda daxil olur. Tullantilardaki miixtslif kimyavi maddalor, torpaga, hava-
ya va ya suya girarak, bir zoncirdon digorino ekoloji olagolordon kegir, naticodo
insan badanins daxil olur.

Umumilikda, ekoloji saglamliq corgivesindo gériilon biitiin islor gonc
nasli otraf mithitin qorunmasina saslomok, bu giin vo golocak ti¢lin saglam eko-
loji miihitin formalagmasina ¢alismaq amallarina yonolir. Tobioto zoruri qaygi
bizim daha yaxs1 yasayisimiz, saglam ekoloji miihitlo tomin olunmagimiz de-
mokdir. ©halinin maariflondirilmasi, sanitar gigiyenik voziyyati yaxsilasdirmaq
iiclin xiisusi kompleks tibbi-cografi todqiqatlarin aparilmasi kimi todbirlorin
hoyata kecirilmosi zoruridir.

Noatica: Aparilan tadqgiqatlardan aydin olur ki, respublikanin iqtisadi rayon-
lar1 arasinda {irok-damar xostoliklori ilo xastolonon xastolorin say1 Abseron iqti-
sadi rayonunda daha ¢oxdur. igtisadi rayonda gan dévran1 xastaliklori (iirok-da-
mar) ilo xostolonon xastolorin sayr 2011-cu ildo rayon tizro comi 9851 nofor,
2015-ci ildo 9888 nofor, 2019-ci ildo 10077 nofor olmusdur. Baki soharinin in-
zibati rayonlar1 arasinda Binoqodi, Nizami, Qaradag, Xozor rayonlarinda xos-
toliys tutulanlarin say1 2019-cu il iiciin 2500-don ¢ox, Xotai rayonun da iso
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xostolorin say1 3000-don yuxaridir. Bu rayonlar xastoliyin ¢ox yayildigi yasayis
mantagolori kimi qiymatlondirilir.
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MEJUKO-TEOTPA®OUYECKASA OHEHKA BJIUAHUA
MPUPOTHO-TEOTPA®HUYECKHAX Y DKOJIOTTYECKHUX YCJIOBUI
ATIIIIEPOHCKOI'O YdKOHOMHWYECKOI'O PAHOHA
HA CEPJAEYHO-COCYAUCTBIE 3ABOJIEBAHUSA

C.1.P3AEBA, A.P.MAME/IOBA
PE3IOME

B crarhe aHANMM3HUPYIOTCS MEAMKO-IKOJIOTHYECKAs: OLICHKAa KOMIIOHCHTOB OKpPY>KatoUIei
Cpelbl, MEIUKO-TeoTpauUeCKUX YCIOBHA BO3HUKHOBEHHUS W PACIPOCTPAHECHHUS OOJIC3HEH.
W3ydeHo BAHsIHAE MPUPOIHO-TEOTPAPHUCCKIX YCIOBUN U (PaKTOPOB OKpYKAIOIIEeH Cpeibl Ha
OpraHM3M W TPUYUHHO-CICJCTBCHHAS CBS3b PACIpPOCTPAHCHUS OOJIe3HEH B pErHOHAX.
YTouHseTCS pa3HOOOpasue reorpauu pacpoCTPaHCHUS CEPICIHO-COCYIUCTRIX 3a00ICBaHUI
B ATNIIEPOHCKOM 3KOHOMHYECKOM paiione. [IpoaHain3npoBaHbl U3yueHUE MPHPOIHO-Teorpa-
(buuecKUX YCIOBHU TEPPUTOPHUU HKOHOMHUKO-TEOrpaduueckoro peruoHa, ompelesieHne apea-
JIOB JIIOOBIX OoJie3Hel, MeTOABl OOPHOBI ¢ HUMH. DKOJIOTHIECKHI CTpecc, CTpecc, HEPBO3HOCTD,
paauanys, JueTa, HU3K0e Ka4eCTBO MPOILYKTOB MUTAHMUS, MOJAU(DHUIIUPOBAHHBIC POAYKTHI U T.
1. Ponb takux QakrtopoB B pasButuu Oosie3HH yrouHsiercs. OnpeaenieHbl WHIAKATOPBI IS
OILICHKH JIOKAJIH3aluK 3a00JIeBaHMSI CPEAM HACEJCHUS U CIOCOObI TMOBBIIMICHUS HX OCBe-
JIOMJICHHOCTH.

KiioueBble ciioBa: MeZ[I/IKO—FeOI"paq)I/I‘-IeCKI/II‘/II, Cep)le‘lHO-Cocy)II/ICTLII‘/‘I, AHL[ICpOH, 9KO-

JIOTUYCCKUE YCJIOBHU, OKpYyXKarollasd cpeaa, 3A0pOBbE YCIOBCKA, HACCICHUE 30POBLC,
HU3MCHCHUC KJIMMaTa, BETCP Xa3pu-rujiaBap
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MEDICAL-GEOGRAPHICAL ASSESSMENT OF THE IMPACT
OF NATURAL-GEOGRAPHICAL AND ECOLOGICAL CONDITIONS
OF THE ABSHERON ECONOMIC REGION ON CARDIOVASCULAR DISEASES

S.I.RZAYEVA, ARMAMEDOVA
SUMMARY

The article analyzes the medical and ecological assessment of the components of the
environment, medical and geographical conditions for the occurrence and spread of diseases.
The influence of natural and geographical conditions and environmental factors on the body
and the cause-and-effect relationship of the spread of diseases in the regions have been studied.
The diversity of the geography of the spread of cardiovascular diseases in the Absheron
economic region is being specified. The study of the natural-geographical conditions of the
territory of the economic-geographical region, determination of the areas of any diseases,
methods of combating them are analyzed. Environmental stress, stress, nervousness, radiation,
diet, poor quality food, modified foods, etc. The role of such factors in the development of the
disease is being clarified. Indicators for assessing the localization of the disease among the
population and ways to raise their awareness have been identified.

Keywords: medico-geographical, cardiovascular, Absheron, ecological conditions,
environment, human health, population health, climate change, khazri-gilavar wind
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Mbadani va maddi irs niimunalori turizmin galocak inkisaf strategiyasinda asas istiqamati
olaraq calbediciliyina gora forqlonir. XXI asrin asas ¢agriglarindan olan madani irsin turizmdo
istifads olunmast har bir olkonin mévcud maddi va qeyri-maddi resurslarimin beynalxalg
turizmda toqdim etmasina sobab olmugdur. Eyni zamanda, xalqin maddi va geyri-maddi irsinin
turizm sanayesinda istifads olunmast icmalarin alava golir alda etmasina va dayanigh
inkisafina tokan vermisdir. Madoni irs resurslarin bazasina maddi, qeyri-maddi irs niimunalori,
xalqin yaratdigr milli dayarlar, ananalar aid edilir.

Acar sozlor: madii vo madeni irs, turizm resusrlarmin reyestri, Kicik Qafqaz tobii
vilayeti, madoni turizm,madoni mohsullar.

Metodologiya, son tadqiqatlar vo nasrlorin tahlili. Madoni irs vo ano-
novi modoniyyatlor arasinda olagolorin olmasi, maddi vo simvolik olaraq bir
cox ehtiyatlar1 6zlinds birlosdirir. Madaniyyatin monbayi xalglarin uzun illor
orzindo formalasdirdigi davranis torzlorini vo onunla bagl olan doyorlori oks
etdirmosindon ibaratdir ki, bu da, turizm resursu olaraq istifado olunur [6].

Modoniyyetin bir doyar kimi gobul edilmosi vo prioritet kimi turizm re-
sursu hesab edilmasi tokco onun daxili dayari ils deyil, hom do onun calbedici
amillori ilo olagodardir. Bu da 6z névbosindo modoni turizm resurslarinin for-
malagmasinin bazasin togkil edir [S]. Moadani irsdon istifads edilmasini “madani
mohsullar” kimi adlanir. Bu mohsullarin forlagmasina modoniyyotdon tosirlo-
nan birliklor vo monalar, doyor yaradan amil va ya proses kimi geyd edir. Mo-
doniyyatlorin sosial mokanlar vo zamanlarda xiisusi bagliliginin desifro edil-
masi, ananalordon golon formal vo geyri-rasmi biliklorin toplanmasini, tarixi-
modoni doyoarlori tortib edilmis turizm paketlorinds oks olunmasin qeyd edir
[7].

Diinyada gobul edilmis vahid tosnifat sistemindo modoni turizmin genis
anlayislart ohato edorok madaniyyatlor, bu sahads olan faaliyyst istiqgamatlorin
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vo onanavi dayarlorin bir ¢ox sahslorini ohato etmis olur. Bu baximdan madoni
turizm obyektlorino daxildir: madeni irs obyektlori, ifaciliq sonati, folklore
nlimunolori, tosviri incasonat obyektlori, festivallar vo digor xiisusi todbirlor,
dini obyektlor, kond hoyat torzi, yerli modoniyyst vo adot-ononalor, sonatkarliq
vo 9l sonati islori, etnoqrafiya, qonaqgporvorlik modoniyyati, miiasir populyar
madoniyyat, xilisusi madoni maraqlar va s.

Avropa kontekstindo ononovi doyerlor, maarifcilik nlimunalori, arxeolo-
giya, etnoqrafiya, tarixi-memraliq niimunslori, icmalarin yerli modaniyyatlari,
elit davranis torzlori, miixtolif elit sosial tobogolor davranislart modoniyyatin
torkib hissosi kimi Oyronilir. Tarixi binalar, madoni todbirlor, qalereyalar, mu-
zeylor, homginin ictimai yerlorin planlagdirilmasi vo dizayni modoniyyato tohfo
veron amil kimi qeyd olunur. Modoni kapitala, homg¢inin bir madoniyyatin
formalasdirlmas1 vo marketingi daxildir ki, bu da geyri-maddi irs, tarixi-
madani soharlorda, etnoqrafiya ve ananslor daxil edilir [5].

Modoni irso turizm tolobino goro istehlakgilar miixtalif qruplara boliiniir
ki, bunlarda maraq dairasi lizro vo irs niimunalorino soyahot olunmasina gors
miloyyon edilir. Amerika modoni irs iizro ekspert hesab edir ki, biitiin turistlorin
modoniyyat yerlorini ziyarat etmosi baximindan asagidaki qruplara bélmok olar
[8]:

-madani irs maraqlart yiiksok olan aktiv turistlor. Qeyd olunan seqment
yeni madoni irs, onanalorlo tanis olmaq, soyhatin mogsadinin modoniyyatlori
Oyronmokdon ibarotdir ki, bunlarda imumi istehlak¢i kiitlosinin 15% toskil
edir.

-modani irso maradl azlan qismon aktiv seqmentlor. Bu seqment istira-
hot, ritual, aktiv soyahoto iistiinlilk veron turistlordir ki, bunlarda moadoni irs
obyektlorin onlarin colbediciliyino goro tanis olmaga iistiinliik verirlor. Belo
havasiz seqment madoni turizmds daha genis yer tutaraq 30% toskil edir.

-passiv vo aktiv istirahot, tobiot turlarinindan istifado edon turistlorin
modoni motivli obyektlorin ziyarat etmasi. Qeyd olunan seqment modoniyyat
obyektlorino soyahoti planlagdirmir, lakin yaxinligda olan madani irs niimuno-
lorino dorketmoa mogsadilo soyahatlor etmis olurlar.

-modoni irsin tosadiifii ziyarotcilori. Modoni irs niimunolorini ziyarot
etmoyo maragi onun colbediciliyi ilo baghdir. Bozi hallarda miioyyon todbir-
lords istirak ticlin moadoni irs niimunalari ilo tanis olurlar.

Turistlorin boliinmasinin basga bir nlimuno moadaoni motivasiyali turist-
lordir ki, bunlarin soyahot iizro osas mogsadi madoni irs niimunolori togkil edir.
Bu da kommersiya baximindan calbedici madoni irs niimunoslorine soyahotdon
ibarotdir. Madani tasirlordon ruhlanan turistlor isa calbedici madeniyyot mar-
kozlorini tarixi-memarliq ansabillarini ziyarat etmoys istiintiliik verirlor. Digor
seqmentlor 150 madoni irs niimunalorinin hovasis ziyaratgilorindon ibaratdir vo
ya tosadiifii ziyartotlors tistlinliik verirlor [7].

Daha miirokkab modaniyyatlarin tipologiyas: onlarin calbedicliyi ilo ya-
nasi, golon turistlorin dinamikasi ilo miioyyon olunur. Turizmds motivasiya
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liclin modoni motivlor bir ¢ox istehlakgilarin soyahot planlasdirlmasina tosir
edir. Madani turizmin ohomiyyati turistlorin sayahat se¢iminda iistiintiliik veril-
diyi madoni irs niimunalorinin 6zalliklori ilo bagli olur [9]. Burada hodofin mo-
doniyyatlor vo irs niimunalorinin olmasi, yetorli ziyarst yerlorinin mévcudlugu,
maodoani tocriiba colbediliyin asas tinsiirlorini togkil etmis olur.

Problemin formalasdirilmasi. Modani irs vo madeniyyatin turizm ehti-
yatlar1 kimi beynolxalq miqyasda genis istifado olunmasi, asas turist colbedici
amil vo turizm mohsulunun torkib hissosi kimi formalagsmasi ondan istifadoni
aktuallasdir. Moadoni irs resurslarinin reyestrinin aparilmasi, bu sahodo mévcud
olan beynalxalq tocriibanin dyranilmasi problemin qoylusunun asas istiqgamat-
lorini oks etdirir vo bunlar asagidakilardan ibaratdir:

-Beynoalxalq miqyasda madoniyyatlorin vo madani irsin turizm resurslari
kimi istifado olunmasinin genislonmosi;

-Forli madoniyystlorin, onanslorin, senotkarliq niimunslorinin turizm
mohsuluna ¢evrilmosi;

-Xalglarin hayat torzino, ononaloring, qloballasmanin tosirlorinin artmast;

-Madoni irs resurslarinin sec¢ilmosi, doyarlorndilmosi vo reystrindo forqli
yanasmalarin mévcudlugu.

Modoni resurslardan istifado olunmasi turizm sonayesindo miixtalif ya-
nasmalar1 6ziindo oks etdir ki, bu da modoni miixtalifliyin qorunmasini tolob
edir. Miixtolif xalglarin 6z yaradigiliglarinin turizm mohsuluna ¢evrilmosindo
onlarin unikallig1 vo calbediciliyi asas rol oynayir.

Toqdigat regionunda modoni irsin Oyroilmosi, geydiyyati, intraktiv
xaritalorinin tartibi va reystrinin aparilmasi galockdo homin resurslarin turizm
mohsulu kimi istifado olunmasina imkan verir. Regionun modoni doyarlorinin
turizm resurslar1 kimi istifado olunmasi yerli shalinin intellektual, emosional,
oxlaqi vo monoavi, moadoni doyarlorinin turizm mohsuluna ¢evrilmasinds pioritet
olmasidir [10]. Madoni doyar irsinin iqtisadi inkisaf vasitosi kimi investisiya
colb edon amil kimi formalasmasi ohalinin mosgullugunun artmasina vo olava
galir monbayi yaratmaga imkan veracokdir.

Modoniyyat vo modoni irsin turizm mohsuluna gevrilmoasindo mdévcud
tohlillor onlarin colbedicilik amillorini, turistik baximdan 6zslliklorini, forqli
yanasma torzini, insanlarin diinya goriisiinii oks etdirmosini, yeni madoniyyaot-
lorlo tanigh@int oks etdirmis olur. Xiisusilo istirahot-saglamliq mogsadli soya-
hatlorin boyiimosi fonunda moadoni irsi dorketmo turizm mohsulu kimi toqdim
olunmasi beynolxalq turizm bazarinda genis yayilmisdir [10]. Modoni resurs-
lara tolobatin artmasi turistin istoklorinin obyektlori vo vasitolorinin iqtisadi
inkisaf kriteriyalarini artimigdir.

Mboqalonin maqsadi Kicik Qafgaz tobii vilayotindo modoni irs resurs-
larinin turizm baximindan qiymetlorndilmasi, reyestrinin aparilmasi va onun
igtisadi inkisafda rolunun miioyyon edilmosindon ibaratdir. Todiqat regionunda
madani irsin qiymatlondilmasi asagidaki elmi vozifalori gorir:

-madoni resurslarin reystrinin miioyyon edilmaosi;
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-moadoni irs vo turizm doyarlorinin iqgtisadi effektivliyin miioyyon edilmasi;

-regionun madoni irs resurslarinin qiymotlondilmasi;

-madoni turizm mohsullarinin yaradilmasi vo davamli turizmin inkisa-
finda rolunun miioyyon edilmasi.

Modoni resurslarin qiymotlondilmosi lizro arasdirmalarin tohlili gdstorir
ki, bu sahonin turizm mohsuluna ¢evrilmasi bolgonin colbediciliyini artirmaqla
yanasi, kiitlovi turist axinlarinin tomin olunmasina imkan verir. Ki¢ik Qafgaz
tobii vilayatindo modoni irs resurslarinin miioyyonlosdilmosindo maddi vo
geyri-maddi irs molumat bazasinin yaradilmasindan ibarotdir. Moadoni irsin
reyestirinde arxeoloji, memarliq, madoniyyat, etnoqrafiya, tarixi qoruqlar, me-
marliq ansambllari, dini ocaqlar vo etnoparklarin geydiyyati, informasiya
bazasinin yaradilmasi, intraktiv xoritalorin tortibi vacibdir. Regionda madoni
resurslara aid bazalarin yaradilmasinda maddi vo qeyri-maddi modoni irs
niimunalorini oks etdiron geyri-maddi irs niimunaleri, milli adst vo ananaler,
tarixi toponimlor, folklor, badii sonot, tarixi-modoni shomiyyato malik binalar,
tikililor, osyalar, unikal tobii orazilor vo obyektlor, magbaralar, qoruglar, arxeo-
loji komplekslor, milli kulinariya niimunalorinin toplanmasi va istifado imkan-
larin1 miioyyan etmokdan ibaratdir.

Kigik Qafqaz tobii vilayotinin moadoni irs resurslarinin turizm mohsuluna
cevilmasi ticiin onun calbedicilik amillorinin miiayyan edilmasi va beynalxalq
metodikaya osaslanmaqla destinasiyanin digor resurslar1t ilo birgo istifado
olunmasi ilo miimkiindiir. Onu da qeyd edok ki, destinasiyanin modani irs
resurslariin verdiyi Ustiinliiklordon yararlanmaqgla modoni turizm formalas-
dirlmas1 genis monada bu destinasiyalarin, kicik tarixi gohorlorin alternativ
turizm mohsullar1 toqdim etmoklo iqtisadi-sosial tosirloro vo roqabot {istiin-
liiylino sorait yaradir.

Azorbaycanda maddi moadoni irs niimunalorinin UNESCO irs siyahisina
daxil edilmasi 6lkonin turizm potensialin tobliginds, eyni zamanda turistlorin
colb olunmasina imkan verir. Maddi irsin beynolxalq status almasi xarici
turistlorin, xiisusilo Avropa seqmentinin calb olunmasina imkan verir. Azor-
baycan memarliginin iimumdiinya modoni irs siyahisina Sirvansahlar Saray1 vo
Qiz Qalas1 ilo birlikds igori sohor vo Qobustan Qayaiistii rosmlori vo s. 13
maddi, homginin 7 geyri-maddi irs nimunalori UNESCO diinya irsi siyahisina
daxil edilmisdir ki, bu da moadoni turizmin inkisafina tokan veran amillordondir
[3]. Kicik Qafgqaz regionundan UNESCO irs siyahisina Susa Tarixi vo
Memarliqg Qorugu aid edilso do, golocokdo onlarinin saymin artilmasi iigiin
modoani irsin yenidon qiymotlondilmasi vo reyestrino ehtiyac vardir.

Kicik Qafqaz tobii vilayatinde madoni irs resurslari tarixi-memarliq
abidolori, arxeoloji, etnoqrafik, sonatkarliq niimunslorindon ibarotdir. Regionda
turizm sektorunun innovasiyali vo dayaniqli inkisafini dostokloyon somarali
dovlat dostoyi sisteminin formalagdirilmasinin real imkanlarim1 askara ¢ixar-
maqda shomiyyatli rol oynayir. Tobii vilayotdo modoni resurslarin tosnifatinda
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memarliq abidolori, arxeloji, etnoqrafik, qeyri-maddi irs, ononolor, dekorativ
tatbiqi sonat, milli klunariya niimunalari il zongindir.
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Sok. 1. Kicik Qafqaz tobii vilaystindo modoni irs resusrlardan turizm mogsodilo
istifadenin formalar.

Kic¢ik Qafgaz tobii vilaystindo modoni irsin asas hissosi beynolxalq vo
Olko ohomiyyatli abidolorden ibaratdir ki, bu da mixtolif mogsadli turizm
novlorinin inkisafina sorait yaradir. Turistlorin modoni irs motivlorino goro
colbedici amillorin qruplagdirilarken beynolxalq ohomiyystli vo UNESCO
irsino aid olan abidoslorin istiinliiylinii gérmok miimkiindiir [2].

Tadqiqat regionunda beynolxalq vo yerli shomiyyatli abidslorin beynol-
xalq vo yerili turizmdo istifado imkanlarin1 asagidaki kimi qruplasdirmaq olar:

-Memarliq abidalorinin colbediciliyi. Bu beynalxalq shomiyyatli madani
irs niimunslorindon ibarotdir ki, bunlarada Susa sohorinin tarixi memarliq
abidolori, Xudoforin korpiilori, Alban irs niimunalorini aid etmak olar. Eyni za-
manda regionda 6lko ohomiyyati dasiyan tarixi-memarliq abidolori beynolxalq
turizm baximindan colbediciliyini saxlayir. Belo memarliq abidslori hadafi
modoni irs vo istirahot olan turizm seqmentindo colb etmis olur. Memarliq
abidalorinin miioyyan bir orazide asabil yaratmasi, bir-birne yaxin yerlogmosi
colbediciliyin artimis olur.

-Arxeoloji abidolorin colbediciliyi. Todqgigat regionunda beynoslxalq oho-
miyyatli arxeoloji abidolorin say1 17, 6lko shomiyyatli olanlar iso 230-dan ¢ox-
dur. Bu abidolor beynolxalq turizmdos ixtisaslasdirlmis turlar, modoni irsin y-
ronilmasi mogsadilo genis istifado oluna bilor. Beynolxalq turizmdo arxeoloji
abidolor hodofi moadoni irs olan turistlori daha ¢ox coalb edir. Eyni zamanda,
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ixtisaslagdirlmis tosadiifii modoni irs turist seqmentindo arxeoloji abidolori
se¢mis olur.

Turizm bazarinda madani motivli turistlarin tasnifat
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Sak. 2. Turizm bazarinda madani motivli turistlorin tosnifi.

Moadoani turizmds hadofi modeni irs olan turistlorin calb olunmasinda
Susa gohori, Agdam, Kodoboy, Kolbacor, Xocavond rayonlarinin memarliq nii-
munolori, Qazax, Agdam, Agstafa rayonlarinin arxeoloji niimunalorini geyd et-
mok olar. Hodofi modani irs olan turistlor ii¢lin kiitlovi madoni todbirlorin, elat
onanslorinin, etnoqrafiya nlimunalorin colbedici rolu vardir [4]. Todqgiqat regio-
nunda bu sahado kegirilon kiitlovi todbirlor modoni irsin toqdim olunmasi ba-
ximindan ohomiyyatli olmaqla yanasi, hodofi modoniyyat olan turistlori colb
etmis olur. Bunlara misal olaraq Godoboyds beynolxalq yaylaq festivalini, Su-
sada kecirilon miisiqi vo moadoniyyot todbirlorini, Gonco sohoarindo kegirilon
“Sorab” festivallarini gqeyd etmak olar.

Modoni motivli turistlorin colb edilmosindo geyri-maddi irs niimunslori
kiitlovi todbirlorin kegirilmosi ilo miimkiindiir. Regionda mdvcud olan etno-
grafik nlimunolor, anonavi sonatkarliq, folklor, ononovi musiqi, yerli kulinariya
niimunalari ilo bagl kiitlovi todbirlorin kegirilmoasi beynolxalq turizm mohsulu
kimi formalasdirilmasima imkan verir. Elat ononslorino uygun olaraq “yaylaq
festival1”, musiqi ononalorino uygun olaraq “klassik musiqi” vo “asiq vo saz
festival1”, ononovi sonotkarligla baglh taxta iizorindo oyma, qalay¢iliq, domir-
cilik sonotlori, xalgaciligla bagl kiitlovi todbirlorin kegirilmosi miimkiindiir.
Onu da geyd edok ki, bolgado turizmin miixtolif novlorinin inkisafinda geyri-
maddi irs tokanverici rol oynaya bilor. Hodofi madaniyyat vo digar magsadlori
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olan modoni irs, istirahat, ekoloji, aqroturizm motivli turistlorin colb olunma-
sina sarait yaradir.

Madoni irsdon istifadonin faydalarini miioyyon edon osas mohsul, bu
faydalar1 istehlak edilocok bir turisto yonalon maddi mohsul vo olavo doyor
yaratmasidir. Todiqat regionda osas memarliq, arxeoloji abidolor modoni turizm
baximindan daha ¢ox istifado olunan osas mohsul kimi togdim olunur. Qeyd
olunan modoni irsin istifadesi onun mohsul halina gotirilmosi ilo miioyyon
edilir ki, bu da onlarin calbediciliyini artirmis olur. Bununla yanasi, regionun
beynolxalq oshomiyyatli arxeoloji abidolorinin genis orazido yayilmasi golmo
turizma istigamatlonan mohsullarin toqdim olunmasina imkan verir. Madani
risin olavo doyer yaradilmasi iso icmalarin ononolori vo yaradigiliq niimunalo-
rinin turizm baximindan dayarlondilmasindaen ibaratdir.

Qeyri-maddi irs niimunolorindon ibarat olan etnoqrafiya, folklor, ononavi
isr, yerli kulinariya icmalarin hoyat torzi yerli ohali ii¢lin alave golir monbayi
va doyar zonciri yaratmis olur. B6lgo {iciin sociyyovi olan ononovi sonatkarliq,
foklor niimunslorindon ibarst turizm mohsullarinin yaradilmasi ilo bu sahado
olava golir monboyi yarada bilor.

Ganco, Susa, Gadoboyds kecirilon beynalxalq va 6lks miqyash festivallar
maddi irs niimunolori ilo yanasi, qeyri-maddi irso aid olan onanoslarin, etno-
grafik niimunalorin toqdim olunmas1 genis yayilmisdir. Bu festivallara aid tu-
rizm mohsullarinin formalasdirlmasi, icmalarin istirakinin tomin olunmasi gey-
ri-maddi mohsullar {izre alava doyar zoncirinin yaradilmasina imkan verir.

Statistik molumatlarin tohlili gdstor ki, regiona golon turistlorin say1 350
ming yaxindir ki, bunun da osas hissosi istirahot mogsadilo golonlordon iba-
rotdir. Bolgonin 30 il miiddoto godor moéveud olan dondurulmus miinaqisonin
olmasi golnon turistlorin dinamikliyine manfi tesir etmisdir. Bolgado onanavi
turizm novlori ilo yanasi modoni turizm mohsullarinin togdim olunmasi kiitlovi
turist axinlarina sobob olardi. Belo modoni irs mohsullart hadofi istirahat olan
turistloro do toqdim etmok miimkiidiir ki, bu da onlarin asudo vaxtinin somorali
kegirlmosing, yeni modoni irs marsrutlarinin formalasmasina sorait yaradir.

Kic¢ik Qafqgaz tobii vilayoatindo modoni irs niimunalorindon turizm mog-
sadilos istifado olunmasi iizrs asagidaki naticolori geyd etmak olar:

-Madoni irs resurslarinin reyestrinin tohlili gostorir ki, onlarin tosnifa-
tinda yeni yanagmalarin totbiqi vacibdir. Bu yanasmalar resurslarin beynolxalq
turizmdo istifado olunmasi, onlarin miiasir voziyyatinin qiymatlondilmasi ilo
miimkiindiir.

-Madoni irs resurslart turizmin bir ¢ox novlorinin vo név miixtalifliyinin
togkilino imkan verir. Bu baximdan todiqat regionunda olan beynalxalq oho-
miyyatli memarliq vo arxeoloji abidolorin moadoni turizmin miixtalif névlorindo
istifado olunmagqla yanasi, hodofi modoni vo istirahot turizmi yerli vo xarici
turistlorin colb olunmasina imkan verir.

-Region geyri-maddi irs niimunsalorindon etnoqrafiya, folklor, anonavi
irslo bagli zongin resurslara malikdir. Bu resurslar vilaystin bir ¢ox inzibati ra-
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yonlarinda yayilib. Qeyri-maddi irso asaslanan turizm mohsullarinin formalag-
dirilmasinda kiitlovi tadbirlorin, yarmarka v festivallarin kegirilmasi hadise vo
digor turizm novlorinin inkisafi liclin baza rolu oynaya bilor. Bu da hoadoflori
istirahat, oylonca vo hadisa toyinatli turistlorin colb olunmasina imkan verir.

-Regionun zongin arxeoloji abidolori, homg¢inin bu sahodo son illor apa-
rilan qazintilar hesabina bir ¢ox qadim yasayis yerlorinin agkar edilmasi bey-
nolxalq turizmin inkisafinda ovozsiz rola malikdir. Arxeoloji abidslorin comlos-
diyi morkozlor hom ixtisaslagdirilmis turizmin, hom do hodofi moadoni irs olan
turizm novlorinin colb edilmosing sorait yaradir.
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OO6pa3pl KyITbTypHOTO W MaTEePHUAIBHOTO HACIEINS OTIMYAIOTCS CBOCH NpUBIEKATEb-
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yCTOI>II‘{I/IBOMy Pa3BUTUIO COOGHIGCTB. baza PECYpPCOB KYJBTYPHOI'O HaCJCOusA BKIIOYACT 00-
pas3nbl MAaTECPHUAJIBHOTO M HEMATCPUAJILHOI'O HaCJI€Aus, HAllMOHAJIbHBIX LICHHOCTEH U Tpaau-
HHﬁ, CO3JaHHBIX JIFOAbMU.
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pecypcoB, Manblii KaBkazckuil NpupoAHbIA PETMOH, KYJbTYPHBIM TYpHU3M, KYJbTYpHBIE IPO-
TYKTBI.

ASSESSMENT OF RESOURCES OF CULTURAL HERITAGE IN AZERBAIJAN
AND POSSIBILITIES OF APPLICATION OF INTERNATIONAL EXPERIENCE IN
THE REGISTER (SMALL CAUCASIAN MEDICAL REGION)

V.S.DARGAHOYV, S.A. TALIBOV, G.V.MAMMADOV
SUMMARY

Examples of cultural and material heritage differ in their attractiveness as a key
direction in the future development strategy of tourism. The use of cultural heritage in tourism,
one of the main challenges of the XXI century, has led to the presentation of the existing
tangible and intangible resources of each country in international tourism. At the same time,
the use of the tangible and intangible heritage of the people in the tourism industry has given
impetus to additional income and sustainable development of communities. The base of
cultural heritage resources includes examples of tangible and intangible heritage, national
values and traditions created by the people.

Keywords: material and cultural heritage, register of tourism resources, Lesser
Caucasus natural region, cultural tourism, cultural products.

Bu is Azarbaycan Respublikasinin Prezidenti yaminda Elmin inkisafi Fondunun
maliyys yardimu ils yering yetirilmisdir — Qrant Ne (EIF-ETL-2020-2(36)-16/12/2-M-12
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