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MICROCRACKS DIAGNOSTIC PROCESS SOFTWARE

Ellada ibrahimova
Azerbaijan State Oil and Industry University, Department of “Computer Engineering”, Lecturer, PhD,
elladaibrahimova85@gmail.com

ABSTRACT

Failures are observed in pipelines of oil field and oil refining equipment working in high
temperature, pressure and chemically active environment after a short period of operation. These
pipes' inner surfaces experience severe corrosion, which leads to cracking and failure. In order to
protect the pipes from corrosion and other effects, silicon coatings are applied inside them. But
after a while, micro cracks appear in the coating. These micro cracks turn into macro cracks if not
detected in time. Determining cracks in the pipe coating is mainly performed with an electrospark
defectoscope. Modern type defectoscopes determine only macro cracks and allow to detect the
coordinates of its location. The relevance of the topic is explained by the fact that in modern
times, many pipelines break down during production and operation, resulting in huge economic
losses. In such cases, if the defects are not detected in time, the micro cracks will turn into macro
cracks and fail. The relevance of the topic is explained by the fact that in modern times, many
pipelines break down during production and operation, resulting in huge economic losses. In such
cases, if the defects are not detected in time, the micro cracks will turn into macro cracks and fail.
It is advisable to detect the micro cracks in time and increase the service life of the pipe by
determining its geometrical parameters.

The subject of the study is an improved electrospark defectoscope device controlled by a
microcontroller. In this defectoscope, the value of the test voltage is increased to 40 kV, allowing
to detect micro cracks with a size of 0.3-1.5 mm.

The diagnostic algorithm of defects on the silicate coated pipes surface, i.e. macro-microcracks,
has been developed. Based on the current diagnostic methods, the electric spark defectoscope was
used to determine defects. The defectoscope penetrates the coating surface through the electrode
to 40 KV by penetrating into the crack layers, passes through the pipe according to the metal
thickness and forms an electrical sheath.

The "Korona™" defectoscope applicable for the studies was improved. The measuring range has
been expanded, while the working principle of the selected defectoscope remained. The device is
operated through the remote control. The parameters measured through transmitters connected to
the Arduino microcontroller are processed by the software installed. It is also possible to get a
graphic image of micro cracks inside the pipe with the help of the software called "Determination
of micro cracks™ and to provide the operator with accurate information about the depth, width and
length of the micro cracks formed in the pipe.

To determine cracks, the C# software has been designed by using specific technologies to find out
the cracks existing inside the pipes. The functions operated through the software allow to
determine the microcraks occurring in the silicate coated pipes. The software determines the
positioning coordinates and geometric dimensions within the crack pipe on the screen as a result
of processing the measurement results of the transmitters connected to the Arduino
microcontroller. When a crack is found in the pipe, the maximum point of the recorded signal
indicates the part of the graph where the crack is present. Otherwise, the signal is represented in
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the form of a straight line and indicates. The operator can set the micro cracks based on the signal
recorded and described on the monitor.

Consequently, research conducted at the "Socar" and "Caspian Pipe Coating" factories, the
geometric parameters and location coordinates of the micro cracks were determined by means of
the indicated software. The article describes the working principle and algorithm of the micro
cracks diagnostic process software. As a result of the research carried out in this way, the service
life and reliability of the pipes increased by 2-2.5 times due to the early detection of micro cracks
inside the coated pipes.

Keywords: silicon coatings, macro-micro cracks, software, geometric parameters, electrospark
defectoscope

MiKROCATLARIN DIAQNOSTIKA PROSESININ PROQRAM
TOMINATI

Ellada ibrahimova
Azarbaycan Dovlot Neft vo Sonaye Universiteti, “Kompiiter mithondisliyi” kafedrasi, MUallim, Texnika tzra falsofa
doktoru, elladaibrahimova85@gmail.com

XULASO

Yiksok temperatur, tozyiq vo kimyavi aktiv mihitinds isloyon neft-modon vo neft-emali
avadanliglarinin boru Xatlorinds qisa istismar miiddstindon sonra nasazliglar miisahids olunur. Bu
boru xatlorinin daxili sathinda intensiv korroziya prosesi, yeyilmalar vo ¢atlar amalo golir va onlar
siradan ¢ixir. Borulari korroziya vo digor tasirlordon gorumag mogsadi ilo onlarin daxiling
silisium Ortlklor ¢okirlor. Lakin bir middotdon sonra ortiikde mikrogatlar yaranir. Bu mikrogatlar
vaxtinda agkar edilmoadikdo makrocatlara cevrilir. Boru 6rtiyunds ¢atlarin tayin edilmasi asason
elektroqigileim defektoskopu ilo yerins yetirilir. Miiasir tipli defektoskoplar yalniz makrogatlari
tayin edir vo onun yerlosdiyi koordinatlar agkar etmak imkan1 verir. Mévzunun aktualligi onunla
izah olunur ki, mlasir dévrda bir cox boru kemarlori istehsal va istismar zamani siradan ¢ixaraq
boyuk iqgtisadi itgilorlo naticalonir. Belo hallarda defektlori vaxtindan avval askar etmodikda
yaranan mikrocatlar makrocatlara cevrilorok siradan ¢ixar. Yaranan mikrogatlar1 vaxtinda askar
etmok vo onun handasi parametrlorini toyin etmoklo borunun istismar middoatini artirmaq
mogsadouygundur. Tadgiqatin predmeti mikrokontrolerlo idars olunan tokmillosdirilmis
elektroqigilcim defektoskop qurgusudur. Bu defektoskopda sinaq gorginliyinin giymati 40 KV-a
godor artirilaraq 0.3-1.5 mm 06lgldo olan mikrogatlar1 askar etmok imkani verir. Homginin
“Mikrogatlarin toyini” adli program tominati vasitasi ilo boru daxilinde méveud olan mikogatlarin
grafiki tosvirini almaq vo operatora boruda yaranmis mikrogatin dorinliyi, eni vo uzunlugu
haqqinda dogiq molumat vermok miimkiindiir. “Socar” vo “Xozor Boru Ortiiklori” zavodunda
aparilmis tadgiqgatlar noticasinds gosterilmis program tominati vasitasi ilo mikrgatlarin handasi
parametrlori vo yerlosmo koordinatlari toyin olunmusdur. Magalodo mikrogatlarin diagnostika
prosesinin program tominatinin isloama prinsipi va alqoritmi tosvir olunmusdur. Belaliklo aprilmig
todgigat noticasindo ortiiklii borularin daxilinde yaranan mikrogatlar erkon askar olunmaqla
borularin istismar miiddati va etibarligi 2-2.5 dofo artmigdi.
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Acar sozlar: silisium ortuklori, makro-mikrocatlar, program tominati, hondasi parametrlori,
elektroqigilcim defektoskopu.

Giris

Neft-madon vo neft-kimya sonayesindo istifads edilon borularinin daxili sathina muxtalif novli
ortuklarin gokilmasi muhim problemlardoan biridir. Belo ki, kimyavi-aktiv vo agir soraitds isloyon
bu borularin daxili sathindo mixtalif qlisurlarin meydana galmasi vo qisa miiddstds siradan ¢ixma
hallar1 miisahids edilir. Ona gora do bu borularin daxiline metal vo geyri-metal ortiklor gcokmoaklo
bir gadar qlisurlari azaltmaq miimkiin olmusdur[1, 2]. Bunlara baxmayaraq, borularin metal sathi
qusurlar, korroziya, kimyavi elementlarin vo mexaniki tasirlarin naticasindo siradan ¢ixirlar.
Tocrlbo gostorir ki, borularin istismart zamani onlarin uzundmiirliiyli, vaxtinda askar olunan
korroziya defektlorindon, ortuklordo yaranan mikro vo makro c¢atlardan asilidir. Diizgiin
diagnostika aparilmamasi vo yaranan gatlarin garsisinin alinmamasi borunun hamin hissasinin tez
siradan ¢ixmasina vo gozanin bas vermasing gotirib ¢ixardir.

Maqgsad

Problemin aktuallig1 va alagali tadgigatlar. Istismar zamani 6rtiiklii borular tez-tez diagnostika
olunmalidir. Diagnostika zamani mikro vo makro ¢atlar askar olunmalidir. Hal-hazirda yeni
islonmis vo istifadoyo verilon “Kopona-12” vo “Kopona-C” markali elektroqigilcimli
defektoskopun metroloji vo texniki xarakteristikalari, silisium ortiikli borularin daxili sathlarinds
qiisurlarin toyini Gglin daha olverisli hesab edilir. Ancaq defektoskoplarin sinaq gorginliyi 10-30
kV intervalinda ortiiylin galinligi 5 mm-o godor, qiisurlar1 tayin eds bilir. . Codval 1-ds “Kopona”
tipli defektoskoplarin metroloji vo texniki xarakteristikalar1 verilmisdir[2, 3].

Codval 1-don gorundiyd kimi muxtalif dlkslorin istehsali olan elektroqigileim defektoskoplarin
yalniz 3-8 mm godor olan makro catlar1 tayin edir. Lakin mikrocatlar toyin olunmamis qalir.

Cadval 1. Muxtalif sirkatlorin istehsal etdiklori elektroqigilcim defektoskoplarinin texniki
gostaricilori.

Cihaz Istehsalc1 Olks U, kv | fhs |dkV A% |t T,°C Catlarin
saat tayinin
intervali
Korona C Konstanta Rusiya 0.7-35 | 50 0.1 5% 20 | -40+50 3 mm
Elcometer 266 | Elcometer Britaniya | 0.5-30 | - 0.1 5% 40 | 0+50 5 mm
Elcometer 280 | Elcometer Britaniya | 0.5-35 | 30 0.01- 5% 30 | 0+50 8 mm
0.1
Inspect 8.0 Isotest Almaniya | 0.5-8 50 0.5 n.d 9 n.d 4 mm
Compact P PCWI Avstraliya | 20 50 0.1 n.d nd | nd 5mm
PHD pro Buckley Briyaniya | 0.5-6 - 0.01- 1% 16 | 0+40 4 mm
0.1
AP/W Tinker& ABS 0.8-35 | 50 0.1 5% nd |-10+50 | 4mm
Razor

Borularin daxilinds silisium ortlyin makro-mikro catlarin diagnostikast t¢iin “Kopona-C”
defektoskopunu prototip  gotirarak, yeni bir elektroqigileimli defektoskopun totbiq edilmosi
qarsiya qoyulmusdur. Bu sobobdon elektoqigilcim defektoskopu tokmillosdirilmis vo sinaq
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gorginliyi 40 KV —a godor artirilmisdir. Sinaq gorginliyinin artirilmasinin maqsadi mikro catlari
vaxtinda agkar etmokdir.

Silisium ortiiklii borularin daxilini diagnostika etmok (cun istifado edilon elektroqigilcim
defektoskopuna Arduino mikrokontrolleri qosulmusdur. Bu da 6lgmalarin avtomatlagdiriimasini
Vo askar olunan ¢atin koordinatlarinin toyin olunmasimi tomin edir. Dévrado yiksak garginlikls
(40kV) diagnostika aparildigindan, operator iiglin tohlliko yaradir. Toklif edilon qurgu moévcud
elektroqigilcim defektoskoplarindan, mosafodon idars olunmasi iisulu ilo farglonir, 0.3-1.5 mm
olan mikrogatlari tayin etmak imkani verir.

Defektoskop ortlylin sathino elektrod vasitesilo 40 kV gorginlik 6tlirorok ¢at qatlarina niifuz
etmoklo, metalin qalinlig1 iizra boruya kegir va elektrik qigilcimi amals gatirir

Defektoskop qurgusunda idaraetms vo 6lgma sxemi asasan ¢ amoliyyatdan ibaratdir va silisium
ortiiklii borularin daxilinde mikrocgatlarin agkar olunmasi {igiin funksiyalar icra edir. Kiprikli
elektrodun boru daxilindo horokati zamani elektik coroyani kegiriciliyi bas verir vo asagida
gostarilon iki amaliyyatlar icra olunur [3].

-Kiprikli elektrodun boru daxilinds harakatini tanzimlomak Ugiin asinxron muharrikinin firlanma
stratinin tonzimlonmoasi

- S1zma carayanin 6l¢iilmasi ilo Ortiikds olan mikrogatlarin toyin olunmasi

-Aparilan Slgmolora naticalorine goro mikrogatlarin hondasi 6lgusli vo parmaterlorinin toyin
olunmasi

Defektoskop qurgusunda tonzimlomo vo 6lgmo proseslori Arduino mikrokontroller bazasinda,
konkret amrlor ardicilligini yerino yetirmok ti¢iin yazilmis proqram osasinda fordi kompyuterlo
(16) idars olunur

Yuxaridaki funksiyalar1 6ziindo oks etdiran vo mikrokontrollerdan 6lgma naticalarini oldo etmok
Uclin sistemo “Mikrogatlarin diagnostikas1” adli proqram tominati yazilmigdir. Bunun igiin
idaraetma blokunun algoritmi vo program tominati tortib olunmusdur.

Metodlar
Tadgiqatin naticalari va onlarin miizakirasi. Mikrogatlarin diagnostikasi ti¢iin C#-da yazilmis
programi xiisusi texnologiya istifado edorok borularda moévcud olan ¢atlarin tapilmasi {iglin
islonmisdir. Programa daxil edilmis funksiyalar silisium ortiiklii borularda yaranan mikrogatlari
toyin etmoayo imkan verir. Arduino mikrokontrollerina qosulan vericilor vasitasilo 6l¢ilon
parametrlor yazilan proqram tominatinin kdmayi ilo emal olunur. Aparilan diagnostika naticosindo
catlarin yerlosdiyi koordinatlar va handasi parametrlor toyin olunur [3].
Program interfeysi 2 hissadon ibaratdir. Osas hissa va arxiv hissa. Osas hissanin tosviri Sokil 1-da
gOstarilmisdir. Yerino yetirdiyi funksiyalar gora proqrami sorti olarag 3 hissays bélmak olar.

1. Olgiilon borunun parametrlorin daxil edilmosi

2. Golon informasiyanin gqobul vo emal bloku

3. Arxiv bloku va Excel rejimi
Beloliklo, programim 1-ci funksiyasini nazordon kegirok. Olgma naticasinds alinan informasiyanin
emali vo proqrami verilonlor bazasinda yadda saxlanilmasi tig¢lin diagqnostika olunan borunun
parametrlari programa daxil edilir.
Bunlar1 nozars alaraq, borunun uzunlugu, diametri vo silisium Ortiiyiin qalinligt vo miharrikin
dovrlarinin say1 ilkin verilonlor kimi muvafiq hissalora alave olunur.
Parametrlor daxil edildikdon sonra start duymasi basilir. Arduino mikrokontrolleri miivafiq
vericilordan galon informasiyanit USB ilo Arduino proqramina géndarir. Daha sonra COM3 portu
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ilo C# programu vasitasi ilo informasiyani gobulu bas verir vo programin 2-Ci, asas funksiyasi,
yerinag yetirilir. Informasiyanin gabul bloku 6ziinds asagidak: omrlor ardicilligini oks etdirir vo bu
proses 3 dilymo vasitasi ilo idars olunur.

Prosesi Arduinodan golon informasiyasini otiiriilmasi zamani gozlomas rejiming
kecirmok

e Zoruri halda prosesin gedisini saxlamag.

S % Olgmanin naticalarini verilonlor bazasina yazmaq

S

Diagnostika zamani boru ortiiyline 20-40 kV-a godar gorginlik verilir. Cat olan yerds corayan
sizmas1 hesabina verici signali Arduino mikrokontrollerino, oradan da proqrama Gtiiriir. Alinan
informasiya naticasindo ¢atin koordinatini tapiriq. Belo Ki, elektrodun har an yerdoyismasi
haqqinda informasiya enkoder ilo alda etdiyimizdon, corayan sizmasinin maksimum qiymatino
goro catin koordinatim1 alinmis qrafiklo mioyyon edirik. Olgmo naticosi Excel programinda
operatorun emali ti¢lin codval sokillinds tosvir olunur va sonradan borudaxili o6rtiyiun barpa
olunmasi Gi¢iin istifado edilir [4].

Beloliklo “Mikrogatlarin diaqnostikasi” adli proqramin digor olave funksiyalarini nazorden
kecirok. Arxiv bloku -askar olunan catlar1 verilon bazasinda yazmaga imkan verir. Informasiya
verilon bazasin-

da yazilir. Mikrogatin borunun hanst mosafosindo yerlogsmosi, kiprikli elektroddan kegon
gorginliyin giymati vo askar olunan ¢atin uzunlugu kimi 6lgmo parametrlori qisa informasiya
soklindo operatora verilir. Istonilon zaman aninda hor hansi boru haqqinda informasiya arxivdon
yuklaya bilar.

Jikrogatin diagnostikas

ﬁ' Neft-qaz borusu

Borunun Borunun Ortiik Ortiik Miiharrikin
vzunlugu diametri qalinigr mdigavimat dévrlerin sayr
12 m 0,6 m 0,0001 10 om 9,5 =

san

ﬁ@ 120 m Yoxlaniib 100 %

garginlik, V

1.492
4178
4477
4775

Yerdsyisma (m) Gasrginlik diggusu (V)

32.493
1.369
40.000
4.692

Catin uzunlugu (mm)

3.249 —=

0.137 E -~
4.000 IS
0.469 -

2

10 5P
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Sakil 1. “Mikrogatlarin diagnostikas1” proqrama.
Goriindiiyl kimi, programda asagidaki diiymolor oks olunmusdur.

&' Arxivdon informasiyanin yiiklonma dilymasi
L Yeni proses baglamaq
[@ Prosesin noticasini Excel-o yazmaq

Py
\ ‘

Programdan ¢ixis

Arxiv blokunun interfeysi oasasan codval (datagridview) vo 4 diuymodon ibarstdir. Cadvalds
verilon bazasinda yazilan proseslorin adlar1 va tarixi gostorilir. Proqramin arxiv hissasi asagidaki
funksiyalar icra edir.

1. Seg¢monin tosdiq diiymasi. Qeyd olunan prosess asas pancorays yiiklonir.

2. Cadvaldos secilmis prosesin adinin redakto olunmasi.

3. Cadvalds se¢ilmis prosesin verilonlor bazasindan silinmasi.

4. Arxiv rejimindon ¢ixis.
Silisium ortiiklii borularin sothindo olan qiisurlarin, yani makro vo mikrogatlarin diagnostik
algoritmi islonib hazirlanmisdir vo Arduino mikrokontrollerinin vo “Mikrogatlarin diagnostikasi” adl
programinin funksional algoritmi Sokil 2-da tosvir olunmusdur.
A bloku- 6lgmanin baslanmast tigtin defektoskopun va geviricilorin iso qosulmasim tomin edir.
B bloku- kiprikli elektrodun boru daxilinds harakatinin tonzimlayir
C bloku — boru ortiiyliinin qalinligindan asili olaraq elektrodun miioyyan sirstlo horakstinin idars
olunmasi. Taxometr vasitasi ilo muharikinin firlanma siiratinin tonzimlonmasi.
V- Miharrikin suratinin tanzimlonmasi;
Algoritmds diagnpdtika prosesinin ardicilligi ok olunmusdur. Hor borunun uzunluguna uygun
olaraq kiprikli elektrodun boru daxilindo horokat sursti hesablanmigdir. Bu parametr daxil
oldugdan sonra taxomer verilon suroti muharrikin valinin firlanma siiratinin tezliyino goro
tonzimlayir.
A) Elektroqigilcim defektoskopunun qosulmas vo séndirilmasi;
B) Elektrodun harakatinin idarsolunmast;
C) Olgmonin sonunda miiharrikin sondirilmosi
V) Muharrikin siratinin tanzimlonmasi;

Homginin borunun uzunlugu daxil edilir vo enkoder elektrodu harokst etdiron muharikin firlanma
dovrlorinin sayma gora elektrodun borunun ucuna c¢atdigi hagqinda molumat verir. Programdan
goriindiiyli kimi onun borunun sonuna ¢atdig1 haqqinda signal goldikds mtiharrik kontroller torafindon
sondurdlir vo diagnostika prosesi basa gatir. Sonuncu marhoalods vericlordon alinan informasiya fardi
kompyauters otlraldr.
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Boruda ¢at askar olundugda geyd olunan signalin maksimum noqtasi grafikde ¢atin méveud oldugu
hissani gostarir. Oks halda, iso signal diiz xatt formasinda tosvir olunur va ¢atin qeyds almmadigini
gostoarir. Operator monitorda geyds alinan signala asasen mikrogati toyin edo bilir.

Diaqgnostika zamani boru ortiiyiino 20-40 kV-a goadar gorginlik verilir. Cat olan yerds corayan
sizmasi hesabina verici signali Arduino mikrokontrollerino, oradan da proqrama otiiriir. Alinan
informasiya noticasindo catin koordinatini tapiriq. Belo ki, elektrodun hor an yerdoyismosi
haqqinda informasiya enkoder ilo aldo etdiyimizdan, coroyan sizmasmin maksimum qiymating
gore catin koordinatin1 alinmis qrafiklo miayyen edirik. Agkar olunan mikrogatin uzunlugunu
programda hesablamaq mumkindir. Olgma noaticesi Excel programinda operatorun emal {igiin
cadval sokillinda tesvir olunur va sonradan borunun 6rtiyunin borpa olunmasi iigiin istifads
edilir.

Natica

Todgigat naticasinde movcud “Korona” defektoskopu tokmillosdirilmisdir. Belo ki, bu
defektoskopun guct 20-30 Vt vo 40 kV-dan ¢ox gorginliyi ortllyin sathina 6turarok mikrogatlarin
geydiyyat1 aparilmisdir. Segilon defektoskopun is prinsipi qalmaqla, O6l¢gmo diapazonu
genislondirilmigdir. Qurgunun uzaqdan idaro olunmast tomin olunmusdur. Arduino
mikrokontrollerina qosulan vericilor vasitasilo Olgiilon parametrlor yazilan proqram tominatinin
komayi ilo emal olunur. Aparilan diagnostika noticasinds ¢atlarin yerlosdiyi koordinatlar vo
hondasi parametrlor toyin olunur.

“Mikrogatlarin diagnostikasi1” adli program tominati ilo operator diagnostika prosesini mosafadon
idars edir. Homginin aparilan biitiin diagnostika naticalorini sonraki statistik tohlil vo hesabatlarin
aparilmasi {iglin verilonlor bazasinda saxlaya bilor.Bundan olava, operator borunun sonraki
barpasi tiglin mikrogatin doqiq parametrlori hagqinda informasiyani alds eds bilar.

Alman asililiglara asason defektoskop qurgusunun kémoyi ilo mikrogatlarin toyini vo onlarin
aradan qaldirilmasi todbirlori goriilmiisdiir. Beloliklo, diagnostika naticasindo silisium Ortiiyiin
keyfiyyatinin idars olunmas1 hayata kecirilmisdir.
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ITPOI'PAMMHOE OBECHHEYEHUE ITPOHECCA JTUAT'HOCTUKHN MUKPOTPELIINH

duaana Uoparumosa
AzepOaiiKaHCKUN TOCYAapCTBEHHBIH YHUBEPCUTET HEPTH U IMPOMBIIUICHHOCTH, Kadeapa «KommprorepHas
HHXEHEPHs», PEernojaBaTesb, KaHIUIaT TeXHu4Ieckux Hayk, elladaibrahimova85@gmail.com

PE3IOME

HaGmonatores HEUCTIIPABHOCTH B TpyOOIIpoBOIaX HeTeT00BIBAIOIIIETO u
HedTenepepabaThIBalOIeEro 00OpyI0BaHUS, padOTAIOIIEr0 B YCIOBHUSX BBICOKMX TEMIEpATyp,
JaBJICHHUS] 1 XMMHUYECKH aKTUBHOM CpeJlbl MOCie HEMPOAODKUTENFHOIO TIepHo/a SKCILTyaTalllu.
Ha BHyTpeHHUX MOBEPXHOCTSX ATHX TPYOOIPOBOIOB MPOUCXOIAT WHTCHCUBHBIE KOPPO3UOHHBIE
MPOIIECCHI, 3PO3Hs, TPEIIUHBl M OHU Pa3pyMIAIOTCS. DTH MHUKPOTPEHIMHBI TPEBPALIAOTCA B
MaKpOTpPEIIUHBI, €CIIU UX BOBpeMsi He 0O0HapykuTh. Omnpe/erneHre TPeluH B MOKPBHITUU TPYyO B
OCHOBHOM TPOM3BOAST C TMOMOIIBIO JIIEKTPOUCKpOBOro aedekrockomna. JlegeKTocKombl
COBPEMEHHOTO THIIa OMPEIEISIOT TOIBKO MAaKPOTPEIIMHY U MO3BOJISIFOT ONPEACTUTh KOOPAUHATHI
€e pacIoyIoKeHHsI. AKTYalbHOCTb TEMbI OOBSCHIETCS TEM, YTO B COBPEMEHHOE BpEMsI MHOTHE
TpyOOMPOBOIBI BBIXOJAT U3 CTPOSI B MPOIECCE MPOU3BOACTBA U AKCILIyaTal[id, YTO MPUBOJAUT K
OTPOMHBIM SKOHOMUYECKUM MOTEPSIM. B Takux cirydasix, €ciii BOBpeMsi He 00HApyKUTh EPEKTHI,
MUKpPOTpEIIMHBI TPEBPaTATCS B MaKpPOTPEIIMHbI U pa3pymarcs. llemecoobpasHo BoBpems
OOHApY>KUTh MUKPOTPEIINHBI U YBEIMYUTH CPOK CITY>KOBI TPyObI, ONPEIEITUB €€ TEOMETPHUCCKUE
napametpsl.  lIpenmeTroM  uccrieoBaHMs  ABISAETCS — YCOBEPIICHCTBOBAHHBIA  MpUOOp
AJIEKTPOMCKPOBOTO Ae(hEKTOCKOIA, YIpaBIIeMblii MEKPOKOHTpOILIepoM. B aToM nedekrockore
3HAa4YeHHE HCIIBITATEIbHOTO HampsbkeHus yBenndeHo 110 40 kB, uto mo3Bossier oOHapy>XHBaTh
MUKpoTpermuHbl pazmepoM 0,3-1,5 mm. Takke BO3MOKHO MOITY4YUTh rpaduueckoe u3oOpaxkeHue
MHUKPOTpPELIMH BHYTPU TpyOBbl C MOMOILBIO MporpaMmbl «OmnpeaeneHrue MHUKPOTPEIIUH» U
MPEOCTaBUTh ONEpaTopy TOYHYIO WHGPOpPMANHUI0 O TIyOWHe, MHUPHHE W JUIMHE MUKPOTPEIIHH,
oOpa3oBaBiIMxcst B TpyOe. B pesynbprare uccienoBaHuid, MPOBEJCHHBIX Ha 3aBOjaX «Socar» M
«Khazar Boru Ortiiklori», ¢ mnomompl0 yKazaHHOTO MPOTPaMMHOrO oOecreueHus: OblIu
OIpeJiesIeHbl TeOMETPUYECKHEe MapaMeTpbl U KOOPAWHATHl PacIlooKEeHUs] MUKpUaToB. B craThe
ONMCAaHBl TPHHIUN PAa0OTBI W AITOPHUTM pabOTHl MPOrPAaMMHOTO OOECIIEYeHHs TIpoIecca
JMAarHOCTHUKH MUKPOTpEIIMH. B pe3ynbraTe mpoBeleHHBIX TaKMM 00pa3oM HCCIIEAOBAaHUM CPOK
CIY»OBbl W HAJIEKHOCTh TPyO yBeIMYMJIHUCH B 2-2,5 pa3za 3a CUET pPaHHETO BBISBICHUS
MHUKPOTPEIIMH BHYTPH TPYO C MOKPBITHEM.

KiueBble cj0Ba: CHIMKATHBIE TIOKPBITHS, Makpo W MHKPOTPEIIMHBI, TMPOTPaMMHOE
obecrieyeHre, reoMeTpuYeckue napaMeTpsl, JIEKTPOUCKPOBOH 1e(heKTOCKOI
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ABSTRACT

The subject of this article has been determined as “The role of tax incentives in regional
development and Azerbaijan Assessment”. The reason why this topic was chosen for the research
Is the taxpayers' thoughts on tax practices and government policies on this issue, their knowledge
of tax concepts, their reactions to tax-related changes, and how they can tax in general, according
to different age, gender, education, regions and other changes in Azerbaijan. Various age, gender,
education, regions and other variables related to the study to analyze their perceptions and obtain
results on these issues. Thus, according to the results to be obtained, it will be possible to maintain
an opinion on the tax-related perceptions and orientations of taxpayers of different ages,
education, regions and other groups. In general, although taxation principles have similar
characteristics in different regions or countries, taxpayers' perception of tax and their reactions
can often differ due to different factors.

Keywords: Regional, development, tax, concession, Azerbaijan, evaluation.

Introduction

The state can provide the resources it needs in various ways to carry out its activities. At the
beginning of these sources are the taxes that the state collects from individuals or institutions
based on its sovereign right. It can be argued that government borrowing and property revenues
play a secondary role in meeting public expenditures.

The main task of taxes is to provide the necessary resources for the realization of public services.
In time, economic and social objectives such as promoting economic growth, increasing savings
and capital accumulation, and improving income distribution have also been among the duties of
the tax system.

In recent years, with the increasing effect of globalization in the world, many countries are
restructuring their tax systems within the framework of the principles of adapting to new
economic developments, ensuring justice, efficiency and productivity, tax competition, and
spreading the tax to the base.

As in all areas of the economy, significant changes were made in the tax system and a tax
structure suitable for free market conditions was adopted. In order to create the necessary
environment for the implementation of this tax structure, some financial and institutional
arrangements have been made.

Objective

Within the framework of the analysis of tax revenues in the formation of the Azerbaijan public
budget and the creation of a tax system in accordance with the demands of the market economy,
solution proposals for the problems that arise in the subject are at the center of our work.
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Tax Concept and Taxation Principles

1. Tax Concept

Tax has undergone various changes in terms of concept and meaning over time; different
definitions have been made; financial, economic, social, legal, political and even moral aspects, it
is a concept that has gained an institutionalized and sound system of thought. Tax is a
phenomenon that has been shaped by the influence of various factors throughout history and has
passed through various stages [4, p. 346-352].

2. Definition of Tax

Taxes are the economic values that the state receives from real and legal persons free of charge.
The state does this on the basis of its sovereign power, by force and within the framework of
certain rules. Taxation is applied for economic, financial, political and social reasons. Individuals
and the society in general show interest and reaction to tax in various ways, and various factors
are effective in their emergence. We can show these factors the way taxes are applied, tax
management, laws enacted in the field of tax and other legal regulations.

Taxes have always been the most important source of income for states that have assumed
economic, financial and social duties besides their classical functions. However, in parallel with
the change in the functions of the state in the new millennium, approaches to tax collection have
also changed. For this reason, there has not been a complete consensus on the concept of tax. The
definition of tax varies according to the requirements of the time and the approach of the person
making the definition [6].

Tax is “the amount of money and other economic values that the state or other public legal entities
with delegated taxation authority receive from individuals and institutions, under legal force and
unilaterally, in accordance with certain rules and free of charge, in order to realize their
purposes”.

F. Neumark defines tax as “the transfer of economic assets from individual economics under
political force to the state or other persons with beneficial powers without any compensation, the
terms of the individual payments to be executed in this transfer, in particular the nature, extent,
reason and time, provisions of the common law [10].

According to Musgrave, tax is a transfer of resources based on sovereign power by governments
to finance the purchase of goods needed for social goods and services and payments to public
employees [12].

The common point of all definitions on tax is that taxes are compulsory and unrequited based on
the sovereign power of the state. When taxes are said to be gratuitous, it means that there is no
one-to-one correspondence for goods and services at the microeconomic level. However, at the
macroeconomic level, taxes are a compensation for the goods and services offered by the state.

3. The purposes of the tax

Taxes have an important role in the realization of certain purposes, as they have multifaceted and
important effects in society. The purposes of taxes are handled in different ways by various
authors. While some authors divide the purposes of taxes into financial and non-financial
purposes; some say that taxes have financial, economic and social purposes. Here, we will
examine the purposes of tax as financial, economic and social purposes [7, p. 15-33].

3.1. Financial Purpose of Tax
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The Financial Purpose of Tax is to provide the resources needed for financing public
expenditures. This traditional purpose of tax is called the fiscal purpose of tax. Today, the fiscal
purpose of the tax maintains its importance. Taxes should increase in line with the increase in
public expenditures and in line with expenditures. If tax revenues do not increase in line with
public expenditures, either reducing public expenditures or increasing tax revenues by making
various arrangements in the tax system [14, p. 107-113].

3.2. Economic Purpose of Tax

The Economic Purpose of Tax refers to the use of the government as a tool for the realization of
basic macroeconomic objectives such as economic growth and stability [2].

After the crisis that emerged in the world in 1929, the classical economics movement began to
lose its importance all over the world, and with the effect of Keynesian policies, taxes began to be
used more actively in the realization of economic goals. The economic purpose of the tax is to try
to benefit more from taxes in the development and stability of the economy [8].

Taxes directly or indirectly enter the cost or selling price of the goods produced, reducing profits
and affecting the production of the good. If the increase in the tax amount is inversely
proportional to the increase in production, this tax can stimulate production by creating a positive
effect on production. In addition, the taxation of the idle production capacity, the production
elements that are not used effectively, and the taxation of the enterprise assets at different rates in
terms of whether they are productive or not also have a positive effect on encouraging production
[3].

One of the most important objectives of the economic policy implemented by all countries is to
increase the rate of economic growth. While achieving this aim, tax policy is used as an effective
tool. For example, with tax policy, increasing the quality and quantity of the workforce,
accelerating capital accumulation by encouraging private savings and investments, and
encouraging technological development can be achieved [6].

3.3. Social Purpose of Tax

The Social Purpose of Tax is to provide a fair income distribution, that is, to provide justice in
income distribution. Taxes are used as a social policy tool for the realization of social justice.

A requirement of the social function of tax is that individuals with high income are taxed at a
lower rate, while those with medium and low incomes are taxed at a lower rate. This function of
the tax stands out as a requirement of the social state understanding and is of great importance in
countries where this understanding is dominant. Today, these social purposes of taxes are
considered natural and taxes are used as a tool in the realization of many social goals. For
example, taxes are used more efficiently in terms of reducing the use of drugs and alcohol,
reducing the rate of population growth and making environmental regulations healthier, as well as
eliminating income and wealth inequalities in the society [13, p. 2179-2200].

4. Taxation and Types of Tax Perceptions and Attitude to Taxes

Tax Rates’

Taxes have a negative effect on the taxpayer, as they cause a decrease in the individual's property
or income. Naturally, every tax is a sacrifice that those who are obliged to pay that tax will meet
as a burden because they are owed to the state by law and are obliged to do so. When evaluated in
general, the main factor that determines the attitudes of taxpayers towards taxation is the tax
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burden on taxpayers [5, p. 7-21]. The tax burden is determined by the tax rates. In other words, it
can be said that tax rates have an important function in determining the psychological attitudes of
taxpayers. When we look at the studies on voluntary tax compliance, it is seen that there is a close
relationship between tax rates and voluntary tax compliance.

Raising tax rates may affect the decisions of economic agents as follows:

e Some of the individuals may reduce their working effort or choose not to work by leaving
the labor market altogether.

e Some economic units may reduce their investments or close their business if the tax
burden reaches an unbearable level.

e The amount that economic units will save from their incomes may decrease, and even
negative savings (borrowing through the use of credit) may occur.

e Due to the heavy tax burden, economic units may not report their transactions and
activities within the scope of tax to the tax office in full or in full. Likewise, some
individuals and institutions that have just started working may try to continue their
activities without the knowledge of the tax office. As a result of this situation, an area
called “tax-free market economy” emerges.

Since high tax rates directly affect the purchasing power of individuals, it is a trigger for tax
resistance. Taxpayers who use their income earned for labor for expenditure and savings can work
more to compensate for this decrease by reducing their consumption and savings in the face of
rising tax rates, and the situation they are in can affect their financial psychology.

Azerbaijan Tax System
Azerbaijan Tax System General Structure.
As a result of the successful policy of the National Leader Heydar Aliyev, the economy of
Azerbaijan was re-established on the basis of the principles of market economy, and the
implementation of important measures in the field of strengthening macroeconomic stability and
ensuring the balanced development of the economy began. In the same period, fundamental
changes in the tax policy, which is an inseparable part of the economic policy towards large-scale
reforms, and re-creation of the tax system on the basis of contemporary standards stood before us
as a necessity.
Today, the tax system of the Azerbaijan Republic operates the economic mechanism of the
country, finances the urgent needs of the state, prevents the increase in the budget deficit, and
generally responds to all demands of the transition to a market economy.
The main tasks of the tax system based on the demands of the market economy of the Republic in
modern conditions are:
e Ensuring that the revenues reach the budget fully and on time, otherwise it will be
impossible to implement the socio-economic policies of the state;
e Creation of conditions for both saving and regulation of production and consumption in
separate spheres, taking into account the peculiarities of redistribution and formation of
incomes of various segments of the population.
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Figure 1. Tax System of the Republic of Azerbaijan.
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A number of difficulties were encountered while creating the modern tax system of the Republic
of Azerbaijan. First of all, the system was shaped in an environment of weak development of tax
relations, mostly involving natural persons. Second, the not-so-positive approach of economy
subjects to taxes required serious accounting and auditing. Third, there was no definite tax policy
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in the country. Fourth, there was almost no scientific school and experience in the field of taxation
in the country. However, over time, these problems were gradually eliminated, and important
studies were carried out to develop the country's tax system and adapt it to the tax systems of
developed countries.
The following taxes are determined and paid in the Republic of Azerbaijan:

e State taxes;

e Taxes collected in the autonomous regions of the republic;

e Taxes collected by municipalities.
We can divide the taxes applied in the Azerbaijan tax system, which we have systematically
shown above, into three main headings. These titles are taxes on income, taxes on goods and
services, and taxes on wealth [1].

Methods

Survey research and analysis on tax perceptions, views on taxes and attitudes against tax of
tax payers 1in Azerbaijan.

Research Method

Interview and online survey methods were used to collect the data required for this research. In
this way, it was possible to reach the data in a shorter time, and at the same time, more accurate
and healthy results were obtained at a lower cost. A total of 1514 obliged parties were reached
and their opinions were taken and they agreed to fill out the questionnaires. There were also some
abstaining among the obliged parties who were offered to participate in the survey, and the
obliged parties avoided filling out the forms by citing various reasons. In the questionnaire, it was
stated that the data would be used for scientific purposes for a master's thesis, it was stated that it
would not be forwarded to tax administrations or tax offices, and no identity information was
taken. Despite these, it seems that it has caused the participants to abstain from just because it is a
tax-related survey. At the same time, since the answers given to the questions about income level
are not sincere and do not reflect the truth, such questions were not included in the survey and
such questions were not asked to the participants. In this master's thesis, judgmental sampling
method was used and it was assumed that the sample population participating in the surveys
represented the main population in general, and the data obtained as a result was interpreted by
making generalizations. In this context, 1514 taxpayers were contacted through face-to-face or
online surveys and it was accepted that the answers given by this sample group generally reflect
the views of taxpayers in the country.

It has been tried to make the questions used in the questionnaire understandable especially for the
participants. At the same time, attention was paid to ensure that both the questions asked and the
answer choices were clear, simple and understandable, and not directing the participants to a
particular option.

In this part of the article, the techniques and survey questions used in the study of "Tax Perception
and Attitude Analysis of Tax Payers in the Southeastern Anatolia Region™ are taken as examples.

Data Analysis and Statistical Techniques Used

Within the scope of this study, the Statistical Package for Social Science Statistics 23 for
Windows software was used to analyze the questionnaires obtained from the responses from the
participants. Since it is highly preferred especially in the field of Social Sciences, it was deemed
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appropriate to use the SPSS program for this study. As mentioned before, closed-ended questions
were preferred in the survey. In order to avoid any confusion in the analysis, the data were coded
by giving numbers for each. Frequency distribution (frequency) analysis was applied to the
collected data and percentages were shown in tables. Chi-square test was used for the analysis of
the relationships between different variables and the results were included in the cross tables. The
application of frequency distribution analysis to the data is also important in terms of seeing the
distribution of the responses obtained as percentages. In this way, values are displayed as both
quantity and percentage. In addition to this, different variables are handled with chi-square
analysis and what kind of relationship exists between them is examined.

General Information about the Sample Audience

In order to be able to make assumptions about the general universe by considering a specific
sample, this sample should have the ability to represent the general universe, and this feature has
been tested for this research. Within the scope of the research, survey questions were asked to
taxpayers from almost all segments, and discrimination, taking sides and directing were avoided.
Thus, it was aimed to reach taxpayers from all segments and the questionnaires were randomly
distributed. It is important to follow such a path in the selection of the sample population in terms
of the reliability of the research. In this part of the study, there is general information about some
characteristics of 1514 taxpayers who answered the survey questions. The statistical data obtained
regarding the personal information of the taxpayers participating in answering the survey
questions will provide information on whether the reactions to tax practices have changed in
accordance with personal characteristics. In this respect, firstly, including information about the
personal characteristics of taxpayers who answered the questions will enable an analysis of what
kind of profile the taxpayers have in general. When we look at the tables, it is observed that the
characteristics of those who answered the questions, that is, the sample population, are in common
with the general characteristics of the universe. From this point of view, we can say that the
necessary level of randomization was made in the process of determining the sample population.

Table 1. Distribution of Participants by Regions.

Frequency Percentage Current Percentage

Absheron 466 30.8 30.8

Ganja - Kazakh 215 14.2 14.2

Sheki - Zagatala 165 10.9 10.9

Lankaran 216 14.3 14.3

Quba - Khachmaz 222 14.7 14.7

Aran 84 5.5 5.5

Shirvan 44 2.9 2.9

Nakhchivan 102 6.7 6.7

Total 1514 100.0 100.0

Source: Compiled by the author

In Table 1, information is given about the distribution of the participants who answered the
questions by region. This table shows that 30.8% of the obliged parties are in Absheron, 14.2% in
Ganja - Kazakh, 10.9% in Sheki - Zagatala, 14.3% in Lankaran, 14% It shows that 0.7% of them
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live in Quba - Khachmaz, 5.5% in Aran, 2.9% in Mountainous Shirvan and 6.7% in Nakhchivan.
The relationship between the data we see in the table above and the number of taxpayers present
in the regions shows that compliance is taken into account in the sample population determination
process.

Table 2. Gender Distribution of Participants.

Frequency Percentage Current Percentage
Male 868 57.3 57.3
Woman 646 42.7 42.7
Total 1514 100.0 100.0

Source: Compiled by the author.

Table 2 shows the gender status of the participants. From this table, it is seen that 42.7% of the

participants are women and 57.3% are men.

Table 3. Distribution of Participants by Age Ranges.

Frequency Percentage Current Percentage
18-30 433 28.6 28.6
31-40 802 53.0 53.0
41-60 243 16.1 16.1
61 and above 36 2.3 2.3
Total 1514 100.0 100.0

Source: Compiled by the author

Table 3 above shows the distribution of participants by age range. This table shows that 28.6% of
the participants are in the 18-30 age range, 53% are in the 31-40 age range, 16.1% are in the 41-
60 age range, and 2.3% are in the 61 and over category has revealed that. According to the table,
it is seen that 81.6% of the participants, in other words, four-fifths, are in the 40 or below
categories. As a result, while nearly half of the taxpayers participating in the survey were in the
middle age category, the second majority were young taxpayers.

Table 4. Educational Status of Participants.

Frequency Percentage Current Percentage
Primary school 28 1.8 1.8
Secondary education (including high school 372 24.6 24.6
education)
Higher education and above 1114 73.6 73.6
Total 1514 100.0 100.0

Source: Compiled by the author

Table 4 presents data on the grouping of participants according to their education level. When we
look at this table, 1.8% of the respondents are primary school graduates, 24.6% are secondary
school - high school graduates, and 73.6% are university or higher. As a result, the table shows
that taxpayers from almost every education level participate in the survey, and the weight is
higher education and above.
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The distribution of the liability periods of the respondents is shown in Table 5. 59 of the
respondents left this question unanswered. Accordingly, among 1455 people who answered the
question, the rate of taxpayers with 11-20 years is 41.2%, the rate of taxpayers with 6-10 years is
27.2%, the rate of taxpayers with 1-5 years is 21.9% and the rate of taxpayers with 20 years or
more is 9% is 6.

Table 6. Information on the Marital Status of the Participants.

Frequency Percentage Current Percentage
Married 1232 81.4 81.4
Single 282 18.6 18.6
Total 1514 100.0 100.0

Source: Compiled by the author

Table 6 shows the marital status of the respondents. From this, it is seen that 81.4% of the
participants are married and 18.6% are single, that is, married participants constitute more than 4

out of 5 of the total participants.

Table 7. Information on the Occupational Status of the Participants.

Frequency Percentage Current Percentage
Merchant 333 22.0 22.2
Industrialist 96 6.3 6.4
Small business 31 2.0 2.1
freelancer 433 28.6 28.9
Employee 330 21.8 22.0
Other 277 18.3 185
Total 1500 99.1 100.0
Empty 14 0.9
Grand total 1514 100.0

Source: Compiled by the author

Table 7 shows the distribution of which occupational groups the taxpayers belong to. As can be
seen from the table, 433 (28.9%) of the participants were self-employed, 333 (22.2%) traders, 330
(21.8%) workers, 96 (6.4%) industrialists, 31 (2.1%) are tradesmen and 277 (18.5%) are those
who do other professions. 14 of the participants did not answer this question.
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Findings

In this article, frequency distribution analysis was performed and the percentage values were
shown in tables, and the results were included in the cross tables by applying the chi-square test.
In this part of the research, first of all, the frequency distribution and percentage values of the
answers will be calculated. In this way, an idea about the general profile of taxpayers will be
obtained by determining how the obligors who participated in the survey answered the questions
asked to them and the proportions of the answers. In addition, two different variables will be
handled with the chi-square test and the relationship between them will be examined and the
results will be shown using cross tables. In this way, it will be examined how the education level,
age, gender or other variables of the respondents and the differences between them affect the
answers given by the obliged parties and the results will be examined.

Conclusion

In 1991, the Republic of Azerbaijan gained its independence and after that, it entered the process
of transition from the planned economic system to the mixed economic system. In this direction, a
series of economic and financial transformations have been implemented. As a result of these
developments and transformations, important changes in the tax system have been made
compulsory. The Republic of Azerbaijan had some problems while preparing the modern tax
system. As an example, we can show the weak development environment of tax relations
involving natural persons, the negative approach of economic agents to taxes that requires serious
accounting and auditing, the absence of a definite tax policy in the country, and the almost non-
existence of scientific opportunities in the field of taxation in the country. However, as time
passed, the stated difficulties were eliminated as much as possible, and as a result, serious steps
were taken to adapt the tax system of the country to the tax systems of developed countries.
Today, state taxes, autonomous republic taxes and local taxes (municipal taxes) are paid in the
Azerbaijan Republic.

Thus, the taxes applied in the Azerbaijani tax system are grouped as taxes on income, taxes on
goods and services, and taxes on wealth. It has been tried to get ideas about tax psychology of
taxpayers who participated in the survey we have prepared based on the taxes we have mentioned
here, and in this direction, how they define tax, their views on tax justice, the factors affecting
their attitudes towards tax and their behavior against tax and p. related questions were asked. First
of all, when we look at the opinions of the participants about the definition of tax, it is seen that
37.3% of the respondents define tax as a "civic duty". Following this, 36.5% of the respondents
replied that tax - “it is the equivalent of public services”. In another question where we asked
taxpayers how they found the tax burden, 64.9% of the participants answered "normal”.
According to the answers to these questions, it is seen that there is no negative perception in the
society against taxation. In another question, 67.0% of the respondents regarding tax justice
concentrated on the "just but not enough” option. This indicates that there are problems in tax
justice. 60.2% of the participants see "excessive formal obligations"” as the reason why taxes are
not paid in full in the country. 73.8% of the respondents think that lowering tax rates will “reduce
tax evasion”. In addition, 91.2% stated that being in a better financial situation has an effect on
their willingness to pay taxes. According to another question, 70.1% of the participants think that
audits and penalties have a positive effect on paying taxes.

When we look at the results of the cross-distribution analysis, it is seen that the majority of
taxpayers in Absheron and Nakhchivan regions tend to establish a direct proportional relationship
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between the taxes they pay and the services they receive from the state. While taking the opinions
of taxpayers about tax justice, it can be said that the number of taxpayers who say taxes are "just"”
is a relatively majority among men, and the number of taxpayers who say "unfair is a relatively
majority among women, but this difference is not very clear. From the question we asked the
taxpayers about the concepts related to taxes, it was concluded that as the level of education
increases, the taxpayers are more knowledgeable about these concepts.

When we take the opinions of the participants about government expenditures, it is observed that
the majority of young taxpayers aged between 18--30 think that there is a certain wastefulness in
government expenditures, while other age groups defend the opposite view. Again, in case of a
law to increase tax rates according to age groups, the responses of the participants were asked,
while young taxpayers between 18-30 years old and 61 years old and above would tend to "reduce
my expenditures”, while taxpayers between 31-40 and 41-60 years of age would say " It is seen
that they state that they will tend to work more because they will pay more taxes.

When we look at the views on the tax administration's approach to taxpayers, the answers given to
this question in terms of women and men are included in the table with almost the same rates.
When the views on how the state should meet the increasing income need by age groups, the
option of "reducing their expenditures" among the 18-30, 31-40 and 41-60 age groups, and the
option of "increasing tax audits" for those aged 61 and above.

e Increasing the level (quality) of education in the country will positively affect tax
awareness,

e Salaries and the rise in welfare will ease the tax burden of the people and encourage them
to pay taxes more willingly,

e We can conclude that the more controlled action of the state in public expenditures will
positively affect the reactions of taxpayers who make a relationship between the taxes they
pay and public expenditures. There are some studies carried out by the state in this
framework, and the tax law is updated from time to time according to the needs. If the
necessary areas are taken care of, it will be possible to benefit from tax revenues in the
country at a better level and to minimize the tax burden of the people.
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REGIONAL INKISAFDA VERGI GUZOSTLORININ ROLU VO AZORBAYCANIN
QiYMOTLONDIRILMOSI
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XULASO

Bu mogalonin mévzusu “Regional inkisafda vergi giizostlorinin rolu vo Azorbaycanin
giymotlondirilmosi” kimi miioyyon edilmisdir. Todgigat Ugun bu m@vzunun secilmasinin sobobi
vergi 0dayicilorinin vergi praktikasit vo bu masalo ilo bagli dovlst siyaseti haqqinda diisiincalori,
vergi anlayislar1 haqqinda biliklori, vergi ilo bagh doyisikliklora reaksiyalart vo Umumilikds
vergilari neco vergiys colb edo bilocokloridir. Todgiqatla bagh miixtalif yas, cins, tahsil, regionlar
Vo digar dayisikliklor. gavradiglarmi tahlil etmok va bu masalalor Uizra naticalor alds edilmisdir.
Belo ki, alda olunacaq naticalors asason mixtolif yas, tohsil, region va digar gruplardan olan vergi
odayicilorinin vergi ilo bagli tesavvirlori va istigamatlori barado roy bildirmok miimkiin olacaqg.
Umumilikdo vergitutma prinsiplari miixtolif regionlarda vo ya 6lkolordo oxsar xiisusiyyatloro
malik olsa da, vergi 6doayicilarinin vergini qavrayisi vo onlarin reaksiyalari miixtolif amillora goro
cox vaxt fargli ola bilar.

Acar sozlar: Regional, inkisaf, vergi, glizost, Azarbaycan, giymatlondirms
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POJIb HAJIOTOBBLIX JIbI'OT B PETMOHAJIBHOM PA3BUTHU M OIIEHKA
A3EPBAMIKAHA
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KaHIMIaT YKOHOMUYECKHX Hayk, https://orcid.org/0009-0008-3749-0505, elnara.ahmadoval23@gmail.com

PE3IOME

Tema naHHOM cTaThbu ompejaesieHa Kak «PoJjib HaJOroBbIX JIBFOT B PErMOHAIIBHOM Pa3BUTUU U
omneHke A3sepOaiimkanay. [IpuunHON BbIOOpA ATOW TEMBI JUIS WCCIEAOBAHUS SIBISIOTCS MBICIIU
HaJIOTOIUIATEIIBIMKOB O HAJOTrOBOM MPAKTUKE U FOCYAApCTBEHHOM MOJMUTHKE MO 3TOMY BOMPOCY,
MX 3HAHHUE HAJOTOBBIX KOHIEIMIHM, UX PEAaKIIMM Ha U3MEHEHNS, CBSI3aHHbIC C HAJIOTAMH, U TO, KaK
OHM MOT'YT 00JlaraTh HaJIOTOM HAJIOTH B 11eJIoM. PaznuuHblil Bo3pact, o, 00pa3oBaHue, PETHOHBI
U JIpyTHE€ TEPEMEHHBIE, CBSI3aHHBIE C HCCIIEIOBAaHUEM. MPOAHAIM3ZUPOBATH WX BOCHPUATHE H
MOJYYUTh PE3YNbTATHI [0 3TUM BoIpocaM. Takum o0pa3oM, Ha OCHOBE MOJIYYEHHBIX PE3YJIbTaTOB
MO>HO OyZET COCTaBUTh MHEHHE O MPEICTABICHUSAX W HAIMPABICHUAX HAJOTOIUIATENIBIIUKOB U3
pa3HbIX BO3PACTHBIX, 00pa30BaTENbHBIX, PETHOHATBHBIX M JPYIHX Tpynm. XOTS MPUHIUIBI
HAJIOr000JIOKEHUS B IIEJIOM MMEIOT CXOXKHE XapaKTePUCTHKU B Pa3HBIX PETHOHAX WIHM CTpPaHAX,
BOCTIPUATHE HAIOTOOOI0KEHHS HAIOTOIUIATENbIIMKAMH U X PEaKLUs 4acTO MOTYT Pa3inyaThCs
B CHITY Pa3JINYHBIX (PaKTOPOB.

KiioueBble cjioBa: pernoHalbHOE, pa3BUTHE, HAJIOT, KOHIIeccus, A3epOalipkaH, OlICHKA.
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ABSTRACT

It is well known that more and more plastic is being used in items to suit the escalating demands
of the current day. Polyethylene and polypropylene are two of these plastic masses that are most
frequently used. As a result, the items created on their basis generate a considerable amount of
garbage on the Earth.This makes the question of creating polymer blends based on them and
choosing the right application fields very important.

Using a polymer blending process, which is frequently quite affordable to run, it is also
conceivable to cut the period for commercialization to perhaps two or three years. Polymer
mixing has sparked considerable attention as a simple and cost-effective method of generating
polymeric materials with flexibility for industrial applications. Half of all plastics now come from
the creation of polymer blends, which replace traditional polymers. The performance potential of
polymer blends can also be greatly increased by contemporary mixing technologies.

Advantages of polymer blends:

- Offering goods with the greatest variety of required characteristics at the lowest price.

- Improving engineering resins' performance.

- Increasing certain characteristics, such as solvent resistance or impact strength.

- Creating a system for disposing of municipal and industrial plastic trash.

Blending has further benefits for the producer by giving:

- Improved product consistency, processability, and scrap removal.

- Rapid formulation modifications.

- High efficiency and plant flexibility.

- A decrease in the quantity of grades that need to be generated and processed

- Inherent recyclingability, etc.

Solution blending may be the most popular method for imparting different properties or functions
to the primary material. The first situation is that the mixing elements are soluble in a typical
solvent, which is one of three probable solution blending scenarios that are frequently seen. The
second is that neither substance uses a common solvent to dissolve it. The third can only dissolve
in another material.

According to the studied topic, polmer mixtures that based on polyethylene and polypropylene
were made in different proportions of both in solvent and they were exposed to gamma radiation.
Because it decomposes the DNA molecules of live organisms, gamma radiation is extensively
utilized in the sterilization of several medical objects manufactured of plastics. Nonetheless, this
sort of radiation can cause changes in polymer molecular structure, resulting in changes in their
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macroscopic characteristics. lonizing radiation has the following effects on polymers: 1)
crosslinking and/or chain scission 2) development of tiny molecular fragments 3) Changes to the
molecular structure.

Commercially, both linear and branched polyethylenes and polypropylenes can be used in
crosslinked applications if the chain structure is changed by gamma irradiation. To stimulate
various interactions between the phases, irradiation of composites might be used instead of
coupling or compatibilizing agents. Its use has been investigated in order to improve the
filler/matrix interaction in a simpler, cleaner, and less expensive way. This is the sole approach
that transfers energy into a material to cause positive structural changes, provided it is used in the
correct dosages and under the proper circumstances.

Then samples were characterization by ultraviolet-visible spectroscopy method. The relevant
maxima for each blend were identified using the observed absorption spectra. Thus, some optical
properties such as optical band gap energy was determined by using Tauc relation. Based on the
absorption spectra, a graph for the energy of the electron was built, and the part cut by the peak
point of the resulting curve from the axis was used as the energy value of the bandgap energy.
From the results, we can say that, radiation has an effect on the mechanical characteristics of pure
polymers, their blends, and composites due to the production of free radicals and their decay
during sample storage. This suggests that chain scission, branching, and crosslinking are
occurring. Theoretical predictions of mechanical characteristics corroborated these findings.
Keywords: polyethylene, polypropylene, polymer blend, ulrtaviolet-visible spectroscopy,Tauc
relation
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Xulasa

Molumdur ki, muasir dévrin artan talabatlarinin édanilmasi tgiin plastik mamulatlardan istifads
getdikca genislonir. Bu plastik kitlolors on genis yayilmis misal polietilen va polipropilendir. Bu
da onlar asasinda hazirlanan momulatlar torofindon yer izorinds yiliksok miqdarda tullanti amalo
gatirilmasi ilo naticalonir. Bu sababls, onlar asasinda polimer qarisiglarin alinmast vo mivafiq
tatbiq sahalorinin muayyoanlagdirilmasi masalasi ¢ox aktualdir.

Uzorindos ¢alisilmis moévzu istigamatinds polietilen vo polipropilen asasinda hor ikisinin muxtalif
miqdar nisbatlorina uygun olaraq halledici muhitinds polimer garisiglar hazirlanmis, o ciimlodan,
gqamma siialanmaya moruz qoyulmus vo alinmig niimunoslor ultrabandvsayi-gorinen
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spektroskopiya Usulu ilo xarakterizo edilmisdir. Absorbsiya spektrlorinin miisahidasi asasinda
miivafiq qarisiqlara uygun maksimumlar toyin edilmis vo alds edilmis gdstaricilor asasinda hor
qarisiga maxsus bir sira optiki xassalor, 0 climladan, Tauc disturundan istifado etmoklo gadagan
olunmus zonanin enerjisi toyin edilmis vo miqayisalor aparilmisdir. Bunun ii¢iin absorbsiya
spektrlori asasinda elektronun enerjisi tiglin qrafik qurulmus va alinan ayrinin pik négtssinin absis
oxundan kasdiyi hissa qadagan olunmus zonanin enerjisinin qiymaoti kimi gotiiriilmiisdiir.

Acar sozlar: yiksak karbonlu yiiksak legirlonmis poladlar, kimyavi-termiki emal, azotlama, nitrid
qatr, méhkamlik, mikrostruktur.

Giris

Polietilen yalniz etilen monomerlorindan ibarst semikristallik, termoplastik polimer olub, diinyada
on cox istifado olunan sonaye polimeridir. Polietilenin totbig sahosi olduqca genis olub,
qablasdirma, boru istehsali, tibbi lovazimatlar vo avtomobil sanayesi kimi saholori ohats edir.
Polipropilen yuksok miqdarda g¢oxlugu, olgatanligi vo istehsal asanligina goro ikinci yerda
dayanir. Propilen monomerlarinds toskil olunmus bu polimer moisot texnikasi, baqlasdirma,
elektrik tochizat1 avadanliglart vo nogliyyat sonayesindo istifads edilir[1].

Tolob olunan xassalora cavab veran yeni materiallar almaq tgln istifado olunan metodlardan biri
do polimerlarin garisdirilmasi texnologiyasidir, hansi ki, bu, sifirdan mahsul sintez etmokdan daha
sratli vo ucuzdur. Polietilen va polipropilendan ibarst polimer qarisiglar xiisusi totbig sahalorinds
istifado etmok (izro yeni materiallarin alinmasi va tuallantilarin qarsisinin alinmasi {igiin daim
intensiv tadqgigatlarin obyekti olmusdur. Ancaq oksor hallarda poliolefinlar sistemin sarbast Gibbs
enerjisinin mushat olmasit sobobindon termodinamik olaraq qarismir. Beloliklo, iki polimer
arasinda soth toboqesi yaranir vo bu da onlar arasindaki adgeziyani azaldaraq tobagalori bir-
birindon uzaqglasdirir. Bununla da, termodinamik cohotdon garismayan bu poliolefinlor, adatan,
homopolimerlorlo migayisado daha asagi gostoricilora sahib ikili sistem togkil edir. Mahz bu
sobablo do yuksak gostaricili vo sarfoli mohsul hazirlamaq, PE/PP qgarigiginin uygunlugunu daha
yaxsi basa diismok Ugun bir cox tadqiqatlar aparilmigdir[2-3].

Buna baxmayaraq, PE vo PP-in xilsusiyyatlorinin birlogdiyi kompleks quruluslarin alindigi
muxtolif prosedurlarin mévcudlugunu da qeyd etmoak lazimdir, hansi ki, bununla da PE vo PP-in
tokrar emalina tohvo verilorok tullantilarinin garsisinin alinmasina nail olundu. Buna misal kimi
sath tobagalorini todgiq edon A.M.Jordan vo amokdaslarinin adlarinin ¢gokmok olar. Tadgiqgatlar
naticasinda PE va PP-i mixtalif cur katalizlogdirmoakls vo amala galmis tabagoalori muxtalif siiratlo
soyutmagqla onlar arasindaki adgeziyani doyisdirmayin miimkiinliiyii askar edildi[4]. F.M.Mauri
Vo digoarlari isa PE/PP sisteminin xassalorini yaxsilasdirmagq tiglin onlar1 nanodl¢iida (hor birinin
Olgiisii 100nm olan) ¢oxqatli sistem soklinda birlogdirmays nail olmuslar[5]. PE-in daha sort
quruluslu olmasma gora PE/PP sisteminds daha yuksok xasse oldo etmok ugun G.F.Shan va
W.Yang-1n todqiqatlar naticasindo moalum olmusdur ki, ASPE va iPP-don istifado edildikds onlar
arasindaki sath garginliyini doyisdirmok miimkiindiir[6]. L.D’Orazio vo omokdaslari ASPE/iPP
binar sistemini komponentlorin butin sathi boyunca mexaniki xassalorini etilen-propilen rezin
(EPR) istirakinda va istiraki olmadan todqiq etmis vo miiayyon etmislor ki, alinan garigigin sathi
gorginliyi tomiz polimerlora nisbston daha asagidir[7]. Reaktivlordon istifado etmoklo binar
sistemin alinmas1 istigamotindo gorulon vacib islordon biri do A.F.Colbeaux vo basqalar
torofindon goriilmiisdiir. Onlar YSPE vo iPP arasindaki uygunsuzlugu aradan qaldirmaq tgciin
reaktiv kimi polietilen vo polipropilen (izorino islonmis malein anhidridindon, dodekan diamindan
(C12Ny) istifado etmislor[8].
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Maqsad

Tadqgiqat isindo 6lkamizda ds istifadasi olduqgca genis yayilmis vo kiilli migdarda tullantiya maruz
galan sonaye polimerlori - PE vo PP-don istifado etmoklo, homin istigamotdo go6rilon islor
Umumilagdirilorok garigiglarin  alinmast mexanizmi arasdirtlmis vo hazirlanmis niimunalor
xarakterizo edilmisdir. Tarafimizdon gorilon bu isin asas magsadi haqqinda danigilan tullantilarin
garsmin alinmasi ti¢iin onlarin yenidon istehsalin1 hoyata kegira bilacok yeni metodlarin islonib
hazirlanmasi1 vo bu metodlar arasindan on optimal variantin segilmasi, habels, todqiq olunmus
metodlarla alinan materialin totbiq sahasinin muayyanlosdirilmasidir.

Metodlar

Tacrlibs Sumgayit Texnologiyalar Parkindan gétiiriilmiis asagi sixligli polietilen (PE- (-CH2-CH,-
)n nisbi molekul kitlosi - 80000-500000, sixligi - 0,91-0,93 g/sm?®, orimo temperaturu - 105-
108°C) va polipropilen ( PP- (-CH2-CH2-CH)n nisbi molekul kitlasi — 67000-250000, sixlig1 -
0.855 g/sm?, arima temperaturu - 130-171 °C) ilo aparilmisdir. Bunun (igiin halledicida garsiligh
tasirin daha effektiv notico vermasi liciin  PE vo PP granullar1 avvalcs xirda 6l¢iiloro salinmis vo
xlorbenzolda 4-5 sutka muddatinds sismoya qoyulmusdur. Daha sonra har birindon asagidaki
codvoldo gostorilon miqdarlarda gotirilorak, ligbogazli kolbaya kegirilmis vo 5 ml CeHsCl
(molyar kiitlesi - 112.56 g/mol, sixlig1 — 1.11 g/sm?, gaynama temperaturu - 131°C) mihitinds
magqnit qarisdirici vasitasilo qarisdirilaraq 150 °C-o qodor qizdirilaraq bes odad garisiq niimusasi
hazirlanmigdir. NUmunalaor hazirlandigdan sonra soyumasi tigiin gézlonir vo kolbadan daha yaxsi
¢ixarilmasi tgiin kolbaya ¢okdiriicli kimi aseton alava olunur. Daha sonra hazirlanmis qarisiq
petri ¢askalarina alava edilarak har dofo 10 ml distillo suyundan istifads etmoklo 2-3 dofs hidroliz
olunaraq, garigigin torkibindaki halledici mimkin doraca gixrarilir vo qurumaga buraxilir.

Cadval 1. Qarisiq hazirlanmas:i Giglin gétiiriilon baslangic maddslorin miqdart.

NUmunalar PE PP CsHsCl
PE/PP (1/1) 0.057 gr 0.059 gr 5ml
PE/PP (1/2) 0.035qr 0.072 gr 5ml
PE/PP (2/1) 0.070 qr 0.033 qr 5mi
PE/PP (1/5) 0.030 gr 0.148 gr 5ml
PE/PP (5/1) 0.151 qr 0.031 qr 5ml
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4n Qarisiglar hazirlandigdan sonra avvalca PE va
PP (sokil 1), daha sonra onlar asasinda alinan

—PE nimunalor tcln uB gorinan

34 ——PP spektrofotometrinds  190-1000 nm dalga

uzunlugu araliginda absorbsiya spektrlori
cixartlmigdir. Qeyd etmok lazimdir ki, bu
24 zaman SPECORD 210 PLUS mekali UV-vis
spektrofotometrindon istifado edilib. Daha
sonra  hazirlanmis  nimunslor  gamma
b stalanma ilo 25.6 Qrey doza udmus vo
yenidan absorbsiya spektrlori alds edilmisdir
(sokil 2 @) va b))
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Sakil 1. PE vo PP-in absorbsiya spektrlori.
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Sakil 2. a) PE/PP nimunalorinin gamma siialanmadan avvalki absorbsiya spektri; b) PE/PP
nimunolorinin gamma siialanmadan sonraki absorbsiya spektri.

Almmis absorbsiya spektrlori vo Tauc disturundan istifado etmoklo polimer qarisigin optiki
xassoalarinin dyranilmasinds muhim rola malik olan optiki aktivlosmo enerjisi muoyyon edilmis
Vo alinan naticalor mugayiss edilmisdir. Tauc diisturu absorbsiya spektrlori asasinda qadagan
olunmus zonanin enerjisini toyin etmoys imkan verir. Qadagan olunmus zona isa Kegirici zona ilo
valent zonasi arasinda yerlosir vo materialin elektrikkeciriciliyini xarakterizo edir. Qadagan
olunmus zonanin eni vo ona uygun enerjisi no gadar boyik olarsa, onun elektrikkegiriciliyi bir o
gadar asag1 hesab olunur.[9].

(XhV:B [hV'Ec)p]r




ISSN; 1609-1620 (Print); ISSN: 2674-5224 (Online)

Y PAHTEI

REFERRED & REVIEWED JOURNAL

burada, a- absorbsiya sabiti; hv-foton enerjisi; Eop-qadagan olunmus zonanin enerjisi; h-Plank
sabiti; v-tezlik; B-rabitonin xassalorindan asili olan sabitdir.

Qeyd edok ki, gadagan olunmus zonanin enerji giymati elektronun valent zonasindan kegirici
zonaya kegmasi Ugiin talab olunan enerjinin miqdaridir. Bunun {igiin doa, enerjinin giymatinin
diizgiin hesablanmasi materiallarin kegiriciliyinin miisyyan edilmosindo miihiim rol oynayir va
bununla da yarimkegiricilorin fotokatalitik xassalori moévzusundaki miizakiralords, adston,
istifadasine Usttinlik verilon parametr hesab olunur.

Toqdigat iginin digor morhalasi olan qamma siialanma ilo tosir etma, polimer garisiglarin
strukturunda musyyan doyisikliklorin olub-olmamasinin miioyyan edilmasi U¢ln hayata kegirilir.
Movcud odobiyyatlardan bizs artiqg moalumdur ki, polimer materiallarda gamma giialanmanin tasiri
ilo struktur doyisikliklori bas verir. Belaliklo, ham kicik molekulyar fragmentlorin yaranmasina,
hom do molekulyar qurulusun modifikasiyasina sobob olur. Bununla yanasi, sarbast radikallarin
yaranmast ilo zoncirds yariglarin, budaglanmalarin amalo golmasi, ¢arpaz baglarin yaranmasi
misahido olunur. Mohz ionlagdirici siialarla tosir tibb sahosindos istifado olunan polimer
mohsullarin sterilizo edilmasi Ggln istifads olunur, ¢linki, DNT-o tasir edarak onu mshv edir.
Qeyd etmok lazimdir ki, gamma siialanma goriinon isiga yaxin olub, daha yiiksok enerjiya
malikdir. Radioaktiv pargalanma zamani qamma siialar1 ¢ox vaxt alfa vo ya beta hissaciklari ilo
birlikds yayilir, ionlagdirici siiadir.

6000
| 53007 PE/PP (111

40 ——PE/PP (1) | 5000 (111)

—— PE/PP (1/2) 1 |—PEIPP (172)

 PEPP (21) 4500 |——PE/PP (2/1)

30 —— PE/PP (1/5) 4000 — PE/PP (1/5)

— PE/PP (5/1) 2500 — PE/PP (5/1)

L] L] L] L]
6.20 6.25 6.30 6.35 6.40 6.45 6.50 6.55 6.60 6.1 6.2 s:a al_4 6.5 66
Energy (eV) Energy (eV)

Sakil 3. a) PE/PP nimunalarinin gamma siialanmadan oavvalki Tauc grafiki; b) PE/PP
nimunolorinin gamma siialanmadan sonraki Tauc qrafiki

Natica

Krasovitski vo Bolotinin irali surdiyld kimi, oksor tzvi kompozitlorin goriinon vo yaxin-
ultrabondvsayi spektrlori genis zolaga malik olub, bir vo ya bir neco maksimumla xarakterizo
olunur. Bu spektrlor asas soviyyadon hoyacanlanmig soviyyaya Kkegidlori oks etdirir, hans1 ki,
burada molekulun oasas enerji soviyyoalorindon forgli olaraq rogsi vo firlanma kegidlori ilo
xarakterizo olunan araliq kegidlor do mévcuddur[10].

PE vo PP-in absorbsiya spektrlori (sokil 1) ilo PE/PP gqarisiq niimunalorinin absorbsiya
spektrlorinin ( sokil 2 a) migayisasi zamani miisahids edilmisdir ki, PE 290 nm-9, PP isa 280 nm-
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o uygun piklor gostordiyi halda, qarisiglar 250-440 nm aralifinda miixtolif piklor gostormisdir.
Movcud kitls nisbatlorine uygun absorbsiya spektrlori arasinda PP-in migdarmin on ¢ox oldugu
hal digar spektrlordon farglidir. Bununla izah oluna bilar ki, PE/PP qarisiginin torkibinds PE-in
miqdarinin artmasi spektri daha sabit voziyyato gatirir.

Umumi sokilda deyas bilarik ki, karbonil (C=0) gruplar ii¢iin absorbsiya zonas1 180-190 nm, izolo
olunmus ikiqat rabito Ugln bu giymoat 180-200 nm-dir. Ogor sistemds ¢arpazlasmis baglar
movcuddursa, onda, zona siiriisma hoticasinds 220-250 nm araliginda miisahids edilir. Uygun
olarag, 220-400 nm aralig1 fenil-keton qruplarina uygun galir.[11].

Qarsiglarin gamma siialanmadan sonraki absorbsiya spektrlorinin (sokil 2 b) analizi zamani
PE/PP (1/1) nimunasina aid 300 nm va 320 nm-o uygun iki adad kaskin pik miisahide olunmus,
lakin digar nimunaloar tgiin piklarin zaifladiyi vo ya tamamils itdiyi goriilmisdiir.

Alinmis absorbsiya spektrlorino uygun olaraq qadagan olunmus zonanin enerjisinin toyini zamant,
Shahadaya goro kecidlorin birbasa vo dolay1 yolla olmasindan asili olaraq r=2 vo r=1/2
gostoricilorine asason, enerji (ahv)? Vo (ahv)Y? giymatlori alir. Hesablamalar zamani, adaton, r=2
halindan istifado edilir.

Qamma siialanmadan avvalki (sokil 3a) va sonraki (sokil 3b) absorbsiya spektrlarina asasan hor 5
qarisiga uygun (ohv)?1n foton enerjisindon asilihq qrafiki qurulmusdur. Qrafike uygun pikdon
absis oxuna endirilmis toxunanin absis oxundan kasdiyi hissa Eop-o uygun golon giymatdir.
Qrafiklora asasan miosyyan edilmisdir ki, garisigda PE-in miqdar1 azaldiqca Eop-in do qiymati
azalir.9ldo edilmis biitiin naticalor Umumilosdirildikda, belo gorara galmok olar ki, PE va PP
arasindaki termodinamik uygunsuzlugun va yaranmis sathi garginliyin nisbaton azaldilaraq PE/PP
qarisiginin  hazirlanmasi tglin  halledici muhitinds qarisdirma metodundan istifade etmok
mimkundur. Habels, garisiq niimunslorinin gamma stialanmadan sonra forgli xassalor gdstormasi
onlarin qurulusunda bas veran doayisikliklorlo olagadardir.Belslikls, oldo olunmus qarisiq
nimunalor galocakda spesifik va qabaqcil sahalordo tatbig oluna bilar.

Natica etibarilo, aparilan todgigat naticasinds bels gorara galmok olar ki, mahz gamma siialanma
zamani qurulusda bas vermis doyisikliklora goro bu iisul polimer materiallarin, habels, polimer
qarisiglarin modifikasiya tisulu kimi gabul edils bilor.
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PE3IOME

M3BecTHO, YTO HCIIOJIb30BAaHHE IIACTUKOBBIX HU3JENUIl pacmupsiercs, 4ToObl YIOBIETBOPUTH
pactyniie noTpeOHOCTH coBpeMeHHOM 3roxu. Hanbonee pacripocTpaHEeHHBIMU PUMEPAMHU ATHX
IUTACTUKOBBIX MAaCC SBISIOTCS MOJMATWIIEH U TOJMIPONMIICH. DTO MPHUBOAUT K 0Opa30BaHUIO
00JIBIIOr0 KOJIMYECTBA OTXO/IOB Ha 3eMJie MPOAYyKTaMH, U3TOTOBJICHHBIMHU Ha UX ocHoBe. [1o 3Toi
IPUYMHE BOIPOC TMOJNY4YEHHUS TOJUMEPHBIX CMECEd Ha UX OCHOBE U  OIpPENEICHUS
COOTBETCTBYIOIIUX OOJacTell MpUMEHEHHUsI BeCbMa aKTyaJieH.

[To u3yuyaemoil Teme ObUIM NPHUTOTOBJIEHBI MOJKMMEPHbIE CMECH Ha OCHOBE IOJIMETHIICHA U
MOJIMIIPOINIMJIEHA B PAa3IMYHbIX COOTHOILIEHUSX TOTO U JAPYroro, B Cpeie pacTBOPUTENS, B TOM
quCIe, 0] ICHCTBHEM TaMMa- W3IyYeHHs U MOJIy4YeHHbIE 00pa3libl 0XapaKTepU30BaHbl METOJAOM
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yntpaduoneToBOH-BUAMMON criekTpockonuu.Ha ocHOBaHMM MOJMy4YeHHBIX TIOKa3aTenell Obul
OTpeJIeTCH PsJl XapaKTEPHBIX I KaXKJIOH CMECH ONTHYECKUX CBOMCTB, B TOM YHUCJIE SHEPIrus
3anpenieHHoil 30ub mo ¢opmyse Tayua u mpoBeAeHbl cpaBHeHHUs. Jljig 3TOro mo crnekTpam
MOTJIONIEHUS. CTPOMJICA TpadUK DHEPTHH SJICKTPOHA, a YacTh, OTCEKaeMas TOYKOW MaKCHMyMa
MOJIy4E€HHOI KpUBOH OT ocH abciuce, MPUHUMAJAch 3a 3HAUEHHUE YHEPTUH 3alpelIeHHON 30HbI.
KiroueBble ci10Ba: TOJHETUIICH, TOJUIPONHUICH, CMECh IOJUMEPOB, YIbTPadUOIETOBOS-
BUIUMOSI crieKTpockomnus, popmyia Tay.
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ABSTRACT

Major schemes are used at all stages of the food life cycle, from preparation to packaging. This, in
turn, requires a lot of time, space and labor. High-speed scales and advanced metal detection
technologies are used to minimize the footprint and integrate the operation. For the highest level
of food safety and integration, the Thermo Scientific Sentinel 3000 or 5000 with Multiscan
technology can be mounted either on a scale or on an external infeed conveyor.

Food security is a key factor influencing the health of the population and the well-being of
society. A possible solution to combat foodborne disease is to monitor the quality of food in the
supply chain in real time. The development of new technologies such as active and smart
packaging has accelerated significantly in recent years with a focus on informing consumers about
food quality. Advances in the field of sensors and biosensors have allowed the development of
new materials, devices and multifunctional sensor systems for food quality control. In this review,
we will focus on a detailed overview of the latest technological advances that could potentially be
incorporated into food packaging to ensure food quality, safety or spoilage control. These
advanced sensor systems are typically designed to monitor gas, humidity, temperature and
microbial growth in packaged foods. The use of portable and easy-to-use portable devices is also
discussed in this review. The mechanical and optical properties of modern materials and systems
should be emphasized, as well as the various limitations associated with each device. The
technologies discussed here have great potential for food packaging applications and enable real-
time tracking of food in the supply chainThese advanced sensor systems typically target gas
production, humidity, temperature, and microorganism growth monitoring within packaged food.
The application of portable and easy-to-use handheld devices is also discussed in this review. The
mechanical and optical properties of current materials and systems, as well as the various
limitations associated with each device, should be emphasized. The technologies discussed here
have great potential for applications in food packaging and enable real-time monitoring of food in
the supply chain.

Comprehensive data collection also supports paperless traceability, which is vital to minimize the
risks of contamination and costly product recalls that can damage a brand's reputation. A protein
goes through many manufacturing steps when it reaches the consumer for packaging and delivery,
with the risk of chemical, physical and biological contamination along the way. Without the
benefit of digital data collection, going back through the many steps to the original stage can be a
slow and difficult process, identifying the problem and lengthens the time it takes to solve. With
the right software, it is possible to store this information and track products immediately when
needed. In practical terms, this can mean the difference between a quick and easy fix and a costly
and damaging product recall.

vy - GE
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Detailed monitoring and data collection is also critical to meet the industry's stringent regulatory
requirements. In fact, compliance is one of the most valuable uses for digital transformation, but
it's an area where many food manufacturers are failing to take advantage of existing solutions.
This is largely due to a lack of awareness of how advanced digital solutions are. Collecting the
necessary data can help operations at every stage, enabling close monitoring of products and
ensuring compliance with ever-increasing food safety regulations.

Keywords: food safety, intelligent measuring devices, sensors, intelligent packaging system.

NPUMEHEHUE CTAHJIAPTOB ISO B UHTEJLJIEKTYAJBHON
YITAKOBKE IITMIIEBBIX ITPOAYKTOB

Mas Kepumognal, Cakuna AG6acosa? , Upuna Jleoniok®

12,3 A3epbaiimxanckuii locynapcteennbiil Y uusepcutet Hedyru u [TpoMbliieHHOCTH
12.3Kagenpa «IIpubopHas HHAKEHEPHSD

npenopasatens, mkerimoval97 1 @rambler.ru,

2npenopasartens, abbasovasakina@rambler.ru

3ma6opanr, irinaleon2006@mail.ru.

PE3IOME

KpyrmiHbIe cXeMbl HCITOJIB3YIOTCS Ha BCEX dTalax XHU3HCHHOTO IIMKJIA MTHUIIEBBIX MPOIYKTOB, OT UX
MIPUTOTOBJICHUS JIO YIAKOBKH. DTO, B CBOIO OYepeib, TpeOyeT MHOTO BPEMEHH, MECTa U TPYJa.
BbICOKOCKOpPOCTHBIE BECHI U MEPEIOBbIE TEXHOIOTUU OOHAPYKEHHSI METAJUIOB UCIIONB3YIOTCS NS
MUHUMU3AINAN 3aHIMAaeMOH TUTOIIAIA W HHTETpaIliu omneparuu. [ odecredeHus BBICOYANIIETO
ypOBHS 0€30MaCHOCTH MUIIEBBIX MPOAYKTOB M MHTErpalliu MeTajuionckarenb Thermo Scientific
Sentinel 3000 miu 5000 ¢ TexHonorueit Multiscan MOKHO yCTaHOBHUTH JTUOO Ha Becax, MO0 Ha
BHEIITHEM IOJaroIIeM KOHBelepe.

[TpomoBoIBCTBEHHAS OE30TACHOCTh SIBJIICTCS KJIFOUYEBBIM (DAKTOPOM, BIIHSIIOIIMM Ha 3JI0POBHE
HaceleHuss W Onaromonyuue oOmiectBa. Bo3MokHOe pemieHue st OOpbObl ¢ O0NEe3HAMU
MUIICBOTO TPOMCXOXKICHUS 3aKJIFOYaeTCs B MOHUTOPUHTE KadecTBa IPOJIYKTOB THUTAHHS B
[[EMOYKE TIOCTAaBOK B PEXHMME peajbHOr0 BpeMEHH. Pa3BUTHE HOBBIX TEXHOJOTHH, TaKUX Kak
aKTUBHAS U MHTEIUICKTYyalbHas YITaKOBKa, 3HAYUTEIIBHO YCKOPHIIOCH B TIOCJICTHUE TOBI C YIIOPOM
Ha MHPOpPMUpPOBaHHE TOTpeOUTENel 0 KauecTBe MPOAYKTOB muTaHus. [locTuxkeHus B 00IacTu
CCHCOPOB M OHOCEHCOPOB TO3BOJIMJIM pPa3paboTaTh HOBBIE MaTepuaibl, yCTPOWCTBA U
MHOTO(YHKITMOHATbHBIE CEHCOPHBIE CHCTEMBI JJII KOHTPOJS KauecTBa MHUIIEBBIX MPOIYKTOB. B
9TOM 0030p€ MBI COCPEAOTOYMMCS Ha TMOAPOOHOM 0030pe TMOCIEAHUX TEXHOIOTUUECKHUX
JOCTUKEHHM, KOTOPbIE MOTEHIIMAIEHO MOTYT OBITh BKIIOUEHBI B YIAKOBKY MUIIEBHIX MPOIYKTOB
JUIs o0ecIiedeHHsI KOHTPOJIS KadecTBa, OE30MacHOCTH WJIM IOPYH IHIIEBBIX TPOAYKTOB. DTH
MepPeIOBbIe CEHCOPHBIE CHUCTEMBI OOBIYHO TMpEIHa3HAYeHBI ISl KOHTPOJS Ta3000pa30BaHUS,
BJIQ)KHOCTH, TEMIIEPATypbl U POCTa MHUKPOOPTaHU3MOB B YIAKOBAaHHBIX IMHUIICBBIX IMPOIYKTaX.
[IpuMeHeHHe MOPTATUBHBIX M TPOCTBHIX B HCIOJIB30BAHUU TMOPTATUBHBIX YCTPOMCTB TaKkKe
o0cyxmaeTcst B 3TOM 0030pe.
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KaroueBble cjioBa: 0e30MMacHOCTh IMUIICBBIX IPOAYKTOB, MHTCIJICKTYaJIbHBIC HW3MCEPHUTCIIBHBIC
yCTpOﬁCTBa, AATYHUKHU, UHTCIJICKTYyaJlbHast CUCTEMa YIIaKOBKH.

BBenenue

[{udpoBuzarus o4eHb BaKHA IS TIPEANPUITHHA MMHUIEBONW MPOMBIIIICHHOCTH, IMTOCKOIBKY CIPOC
Ha HpOl[yKTLI IInUTaHusd CCTCCTBCHHBIM 06pa30M paCTeT JCHb OTO HA. ABTOMaTI/I‘IGCKI/Ie
HMHTEJUICKTYaIbHbIE CXE€Mbl HUCIOJB3YIOTCS JJIi MPOM3BOJICTBA MHOTHMX IHILIEBBIX IPOIYKTOB,
TaKUX KaK MyKa, MOJIOYHBbIE M MsCHble NpPOAyKTHl. Kakum Obl HU OBUIO BHICHHME KaKIOU
KOMITAaHHH, OHO JIOJDKHO JIeXKaTh B OCHOBE €€ CTpareruu 1udpoBoit Tpanchopmaruu. Ceroaus u
NOTPEOUTENN, U PEryJUpPYIOLUIME OpraHbl TPeOYIOT IOJHOM IPO3PAYHOCTH M BBICOYANIIETO
KadyecTBa MPOAYKTOB MUTaHUS. OHM XOTSAT MOHATh KaXKJbIM 3Tal >KU3HEHHOTO LMKJIA MPOJYKTa:
OTKYZ[a 6€p}ITC$I BCEC €Iro I/IHFpeIII/IeHTI)I, KaK OH CI€JIaH, €10 ITMTaTCJIbHAA IEHHOCTh U 3THUYCCKH JIU
OH MOJy4YeH. BOT moyemy Ba)KHO MMETh IU(GPOBYIO CHCTEMY, KOTOpast 3alMChIBACT KaXKJIbIH II1ar
Ha nyTn HpOI[yKTa. I[JI?[ HOKyHaTeJIﬂ B cynepMapKeTe 9TO O3HA4YacT, YTO OH MOXKET JICTKO BBOOAUTH
oApOoOHY0 MH(GOPMAITHIO HA KKI0W 3THKETKE, a OKYIaTeIh MOKET BUJICTh BCIO HH(MOpMAIIHIO,
HEOOXOJUMYIO JUIsl BbIOOpa. OTO MOMKET TMOBBICUTH LEHHOCTh IHPOAYKTa M JaTb €My
KOHKYPEHTHOE IIPEUMYILECTBO.

Hean

Bbe3onacHocts IMUIICBBIX NPOAYKTOB W HNPOAYKTOB IIMTAHUA — OJUH U3 Ba)KHEUIIINX HIOAaHCOB,
KOTOPBIA HEOOXOJUMO HEYKOCHUTEIBHO coOMoaaTh. Hapymienwe mro0oro u3 TpeOoBaHUMN
0€30MacHOCTH TMOCTAaBUT TOJI YIpo3y KHU3Hb JIoAci. MHOTrHE MPOU3BOAUTENN JOJKHBI UMETh
CHUCTEMY yIpaBjcHHUs O€30MacHOCTH MHINECBBIX MPOAYKTOB, YTOOBI M30€KaTh TaKUX PUCKOB U
HpO6J’[€M, " MOJYYUTH OTIIMYHBIC ITO3UIUU B KOHKypGHTHOfI cpeac.

Metoasl

Cranpapt ISO 22000:2018 Bruitouaer B cebst Bce TpeOOBaHUS M MOJOXKEHUS MO 0€301MacHOCTH
numeBblx  npoaykToB.Ctanmaptsl  ISO  sgBisitoTCS  MEXIAYHapoOAHO  MPU3HAHHBIMHU
crneunUKanusaMH I IPOJYKTOB, yCIayr U cucteM. OHU BBEJEHBI B IeHCTBUE AJIs 0OecredeHus
KayecTBa, 0€30MacHOCTH U 3(pPEKTUBHOCTH, IOITOMY OHHU, O€3YCIOBHO, BaXKHBI JIJIs1 YITaKOBOYHOMN
IPOMBINIIEHHOCTH. CyIlecTBYET HECKOJIBKO OCHOBHBIX cTaHAapToB [SO, KoTopble BaXHBI B
YIAaKOBOYHOM OTpaciM, a TakKe CHeNUalbHble CTAaHJIapThl, CBS3aHHbIE C YIAKOBKOW, B
KOHKPETHBIX OTpaciisixX, I7ie mpaBuiia 6oJiee CTporue.

ISO 9001: ISO 9001 sBnsieTcs BaKHBIM CTaHAAPTOM YIPABJICHUS KAuye€CTBOM JUII MHOTHX
npeanpuatiii. st mpou3BOAMTENECH yNAKOBKH 3TO JA€T YETKUN CHUTHAN KJIMEHTaM, 4YTO BBI
MOJKETE IPOU3BOJUTH YNAKOBKY KadecTtBa [SO. DTo 03HayaeT, 4TO KOMIIAHMH MCIIOIb3YHOT
MOJIHOCTBIO UHTETPUPOBAHHYIO CUCTEMY YIIPABJICHUS KaueCTBOM, M KOMaH]1a MEHEI)KEPOB MOXKET
UCIIOJIb30BaTh BOCEMb IPUHLUIIOB yIOpaBieHUs KadecTBOM craHaapra [SO 9001 s
o0ecrnieueHns oNTUMalIbHOM 3 PexkTuBHOCTH OU3HECA.

ISO 14001: ISO 14001 neMoHCTpUpYET HPUBEPKEHHOCTh KOMIIAHMM 3alllUTe OKpYXKarolen
cpenpl. Bo3nelicTBie Ha OKPYKAIOIIYIO CPEay SBISETCS CEPhEe3HOM MpOOJIeMON I MHOTHX
YIaKOBOYHBIX KOMIaHWM, U akkpeautanus no crangaprty ISO 14001 nonnepxuBaeTr nepenoBoi
HKOJIOTMYECKUN OMBIT. DTO O3HAYaeT, YTO KOMIIAHUU AKTUBHO HIIYT CIOCOOBI COKpAICHHS
OTXOJI0B 3a cueT 3(P(PEeKTUBHBIX pabouux MPOIECCOB, AM3aiiHAa YMAKOBKM C MUHUMAJIbHBIM
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UCIOJIb30BAaHUEM MAaTepUajoB M HCIOJNb30BAHUS, TJI€ 5TO BO3MOXHO, MepepadOTaHHBIX U
nepepadaTbIBaeMbIX MaTEPHAIIOB.

CymecTByloT Takke Oojiee KOHKpeTHble craHaapThl I[SO, oTHocsmmecss K YINAaKOBKE B
OIIpEICIIEHHBIX OTPACIIAX:

Cranmapt ISO 15378 cmenmanbHO KacaeTcsi TEPBUYHBIX YINAKOBOYHBIX MaTEPHUAJIOB IS
JICKapCTBEHHBIX CPEICTB. DTOT CTaHJAAPT YCTaHABIMBAET O0COOBIE TpeOoBaHUs K BHeApeHuto ISO
9001 B oOTHOWmICEHMM HaIJIeKalIe Npou3BoAcTBeHHOW mnpakTtukun (GMP). Drto momoraer
KOMITaHUSIM, 3aHIMAIOLIMMCS YIIAKOBKOH (hapMalieBTUYECKUX penapaToB, CHIXKATh OMACHOCTU U
PHUCK 3arpsi3HEHHs MPOIyKTa, obecreunBasi 3pGHeKTUBHOCT U JOJITOBEYHOCTh MPOIYKTA.

ISO 13127: npumeHsieTcs K KOMIIAHUSAM, TPOU3BOISALINM YIIAKOBKY C 3amuToi ot aereil. Crona
BXOJIAT METO/Ibl MEXaHUYECKUX HCIIBITAHUH MTOBTOPHO 3aKPHIBAIOIINXCS YIIAKOBOUHBIX CUCTEM.
ISO 13274: oTHOCHTCS K TPAHCIIOPTHON YITaKOBKE OMACHBIX Ipy30B. HanmpuMmep, 3TO BKIIOYAET B
ce0s MPOBEpPKY COOTBETCTBUS IJIACTUKA JJIs1 YIIAKOBKU M KOHTEHHEpoB cpenHero oorema (IBC).

B coorBerctBUM ¢ TpeOoBaHusiMu craHgapToB kadectBa [SO 9000, 3TOoT MeToa ymakOBKH
coueTaeT B cebe HECKOJbKO BHJOB 00OpyaoBaHMs. Bo-TepBBIX, yCTPOMCTBO, Ha3bIBAEMOE
BHYTPEHHUM WHAWKATOPOM, 3alIMINACT IUIIEBOH MPOMYKT OT BHYTPEHHUX BO3ICHCTBUH U
YBEJIIMYUBAET CPOK ero ciayxObl. C Apyroil CTOPOHBI, BHEIIHUNW HHIUKATOP U TOBEPXHOCTh
KPBIIIKK 3aIIMIIAI0T KOPIyC OT BHEIIHMX TOBPEXAeHUH. Takke HCHoibp3yercss Ooubiioe
KOJMYECTBO JaTUYMKOB. B KauecTBe mepeqaTunkoB JaHHBIX UCHOJB3YIOTCS mTpux-koasl 1 RFID.
Uepe3 HOCHUTENM JaHHBIX II0JIb30BATENb HMMEET HEOOXOIUMYI0 HH(GOPMAIHIO O THIIEBOM
MPOJYKTE BHYTPH YIAKOBKHU.

[IpemiosxkeHust MO oxpaHe OKpykaromed cpensl. Temnepatypa, pH u T. a. ymakoBaHHOTO
MUIIEBOr0 MPOAYKTa WK MUIIEBON cpeibl BHYTPH yHnakoBKU. Kiacc ynakoBKH, KOTOPBI MOKET
OOHapy>KUBaTh HMHIMKATOPHI, HA3bIBACTCS WHTEIUIEKTYaJIbHBIM KJIACCOM YIMAKOBKH IHIIEBBIX
npoayKToB. [TakeT MOKeT ObITh MHTEIUIEKTYaJIbHBIM, €CJI OH UMEET BO3MOXKHOCTh OTCIIC)KUBATh
MPOAYKT, OIIYINATh OKPYKAIOIIYI0 CPEeIy BHYTPH HJIM CHApYyKW TAKeTa U B3aUMOJICHCTBOBATDH C
yenoBekoM. Hampumep, uWHTe/UIeKTyallbHas YNaKOBKa MOXKET OTCIEXHUBAaTh COCTOSIHUE
0€30MaCHOCTH M KadecTBa MHIIEBOTO NMPOJYKTAa W 3apaHee MpeayNnpexaarbh MOTPEOUTENs WU
NPOU3BOAUTENS MPOAYKTOB MNHTaHUs. Pa3BuTHe 3TOH HOBOM TEXHOJOTMHM 3HAYUTEIHHO
YCKOPHIIOCH B TIOCJIEIHHE TOIBI C YHOPOM Ha MH(QOPMHUPOBAaHUE TOTpeOHTENeld O KadyecTBE
NPOAYKTOB NUTaHUs. JloCTHXKEHHs B 00JIACTH CEHCOPOB U OMOCEHCOPOB MO3BOJIMIM pa3paboTaTh
HOBBIE MaTEpPHAJIBI, YCTPOWCTBA U MHOTO(QYHKIIMOHAJIBHBIE CEHCOPHBIE CHUCTEMBI JJISI KOHTPOJIS
KayecTBa NHILEBBIX MPOAYKTOB. HemoctarkamMu CHUCTEMBI SIBISIOTCS MOTEHLMAIbHAS MUIPALUSL
YaCcTHUI[ YMAaKOBKH B THIIy. KOHIENIMS MHUTpaldy TaKWX BEIIECTB, KaK aHTHOKCHUIAHTHI U
KOHCEPBAHTHI, M3 YIAKOBKU B MPOAYKTHI MUTAHUS — DTO HOBAas MEPCHEKTHBA JJISl MPUKIIAIHON
YIIaKOBKM THILIEBBIX MPOAYKTOB, CBsi3aHHAas C yYMHOH ymakoBkoil. HeoOxommmo mnpuiioxuTh
YCHITUSL JIJIsl CHYWDKCHHS 1IeH Ha pa3yMHO YIaKOBaHHBIC MPOAYKTHI MUTaHUWs. [logcuuTano, 4To
CTOMMOCTh OPUTMHAJILHOTO MHUIIIEBOTO MPOIYKTa IMOYTH yJIBAUBACTCS MIPHU MCIIOIB30BaHUM YMHOM
YIIaKOBKH.

Tunbel WMHTENIEKTyalbHONW YNAKOBKM IHUIIEBBIX MPOAYKTOB. B MHTENIEKTyaJIbHBIX CHCTEMax
YIaKOBKH B OCHOBHOM HCTIOJIB3YIOTCSI TPH THUIA TEXHOJOTHI: HOCUTENN TAaHHBIX, HHIUKATOPHI U
JTATYUKH.

Hocutesn maHHbIX: DTH CHCTEMBI UCTONB3YIOTCS TOJBKO ISl XpAaHEHHS W Tepelavyd JTaHHbBIX,
TOrJAa KaK MHIUKATOPbl M JaTYUKU MCIIOJIB3YIOTCS JUIs HAONMIOACHWs 3a BHEIIHEH cpenoil u
MOCJIEAYIOIIEro 0TOOpaKeHUsI TaHHBIX.
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YcaoBusi okpy:Kawuiei cpeabl: DTOT THUI OTCICKHBAET YCIOBHUSA, KOTOPbIE MOTYT BBI3BATH
M3MEHEHHUSl KAUECTBEHHBIX XapaKTEPUCTUK IHLIEBBIX NPOAYKTOB. IIpuMepamu Takux THUIIOB
ABJISIFOTCS BPEMEHHBIE HMHJIAMKATOPbl TEMIIEPAaTypbl, HHAMKATOPbl YTEUKU Tra3a M JaTYUKU
OTHOCHUTEJIbHOW BIaKHOCTH. B 3aBucMMOCTH OT (pakTopa KOHTPOJSL 3TH CUCTEMBI MOTYT OBIThH
pa3MellEeHbl CHAPYU WIN BHYTPU YIIAKOBKH.

XapakTepuCcTHKHM Ka4yecTBa UM KOMOMHAIIUM NOKAa3aTelieil KayecTBa

OTOT THUI UCHOJB3YETCS Ul MPSIMOTO KOHTPOJS KAauyeCTBEHHBIX XapaKTEPUCTUK CaMOro
nunieBoro npoaykra. llpumepamu sBIsitOTCS OMOCEHCOPHI M JATUUKH/MHAUKATOPHI CBEXKECTH.
OTH yCTpOiicTBAa OOBIYHO HAXOASTCS BHYTPH YIIAKOBKU. DTH YCTPOUCTBA CIEIYIOIIHE.
IIpuMeHeHne HHTE/LUIEKTYAJbHONH YIIAKOBKHU:

- Hapymienmne xpanenus nakeTos/

IHoka3aTesn kayecTBa U 0€30MACHOCTH:

- JlaTunku rasa;

- OGHapyKXeHHE MTaTOTECHOB;

- TemnepartypHo-BpeMeHHble nHauKaTopsl (TTH);

- MuKpoOHBIi poCT.

YcrpoiicTBa ciiexKeHus:

- Uunel/MeTku pagunovactoTHoM uneHtudukanuu (RFID).

IHoaIMHHOCTBL MPOAYKTA:

— Donorpaduyeckue n300pa>keHusi, TIOTOTHIIBL;

— CKpbITbIE 3JIEMEHTBI AU3AaHHEPCKON NIe4aTu;

— [ tpux-koasl RFID u ycTpoticTBa paguodactoTHoi uaeHTudukanuu (RFID).

ITpux-koasl 1 MeTku RFID B OCHOBHOM SBIAIOTCS YCTPOWCTBAMH IS TNEpeAadydl JaHHBIX.
IIITpux-KOoA MUPOKO UCIONIB3YETCS B MHOTOBECOBBIX MarasvHax Ul YCKOPEHUS BEIEHUsS ydera,
MOBTOPHOT'O 3aKa3a TOBApOB M IMPOBEpKU LieH. Kak mpaBuiio, MTPUX-KOJA MpPEICTaBIsieT coO0i
CHCTEMaTHYECKOE COMOCTABIIEHHE, COJEpIKallee CEKPETHO 3aKOJUPOBAHHYI HH(OPMAIHIO.
CooO1uieHne 1eKOaUpyeTcsl 1 UHTEPIPETUPYETCS ONTHUYECKUM CKaHEpOM IITPUX-KOJa, KOTOPBIN
nepefaeT 3ampolleHHOe COOOIIeHHE B CHUCTEMY, T[J€ OHO COXpaHseTrcs I AajdbHEUIINX
HEOOXOMUMBIX JAeWcTBUHA. Pa3nuuHble THMOBI IMITPUX-KOJOB HCHOJB3YIOTCS B  IUIIEBOU
IIPOMBINUIEHHOCTH. MHTe/mnekTyanpHas ymakoBKa JUIsl IMMILEBBIX IMPOAYKTOB —  3TO
MHHOBAIIMOHHAs TEXHOJIOTHsI, KOTOpasi pa3BUBaeTcd B mocienHue roasl. [IpuumHa pa3paboTku
YMHOH YIIaKOBKHM 3aKIIFOYAETCsl B TOM, 4TOOBI MBICIUTh HecTaHAapTHO. C ApYyroil CTOpPOHBI, 3Ta
TEXHOJIOTHS YIaKOBKHU Oblja pa3paboTaHa JUIsl IPOAJIEHUS CpOKa CIIyKObI IPOAYKTA, MOBBIILICHUS
0€30MacHOCTH, YIyYIIE€HUs KauecTBa, MPEJOCTaBICHUS WHGPOPMAlUU U MNPEIyNpexIeHUus O
BO3MOXHBIX MpoOJIeMax, U 3TH MapaMeTpbl ABISAIOTCS MPEUMYIECTBAMU CUCTEMbI. TOYHO TaK ke
mTpux-Koael, MeTkn RFID, TepMOoXpoMHBIE YepHMIIA, TOJIOIPAMMBI M KaIlJIEBUHBIE KIIAIIAHBI
o0ecreynBaroT IIPOMBILUIEHHOCTb, PO3HUYHYIO TOPIOBIIIO u norpeOuTenei
MHOTO(YHKIIMOHATbHBIMU PEIIEHUSIMU JJIS 3alIUThI MULIEBBIX TPOAYKTOB OT MOJAEIKHA U KPaXKH.
EcTp Takke HEKOTOpBIE FOPUAMYECKHUE BOIIPOCHI, MOJHATHIE OpraHaMU YIIPABICHUs IUIIEBBIMU
MPOYKTaMH, KOTOpBIE CBS3aHbl C YCHEIIHBIM BHEAPEHHEM HWHTEIUIEKTYAJIbHOM CHCTEMBI
YIaKOBKH, @ HE COCPEAOTOYCHHEM BHUMAHHUS TOJBKO Ha Pa3pabOTKe HOBBIX MHCTPYMEHTOB U
MHCTPYMEHTOB, U ATH BOIPOCHI HEOOXOAMMO PEIIUTh AJs JaJbHEHIIMX MPUIIOKEHUHN, BaKHOE
000py/I0BaHUE U YCTPOUCTBA, UCTIOIb3yEMbIE BO BPEMS.
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CeHcopbl NHAMKaTOpbI Tern/LWTpux- Fonorpammel TepmoxpomHble
KOAbl yepHuna
MwuKposormnyec-
[aTunkm rasa . 1D kop,
KWW NOKasaTesb
pocTta u
HaTypaibHOCTU
v v
BuoceHcopbl Wrankatop 2D kop,
BpeMeHuU-
TemnepaTypbl |

dnyopecueHT- YTeuKa rasa u RFID-meTKa
HbIN AaTYMK KOHAEHCaLUnA

Kncnonoaa

Pucynok 1. Camoe BaxxHOe 000py10BaHME, UCIIOJIb3YEMOE B MHTEIUICKTYalIbHOHN yIIaKOBKE U
YCTPOHCTBE

Kak ynoMuHaercs BO MHOTMX HOPMATHBHBIX JOKYMEHTax, JUIsI TOTO, YTOOBI MPaBUIBHO
peann3oBaTh MPOIECC YIAKOBKH, MPEKIEC BCEro, I KAXKIAOTO MPEANPHUATHS HEOOXOIUM
NPaBUIBHO pa3paboTaHHbIM TUiaH. Hmke mpeacTaBieHa cxema YIAKOBKH, pealn30BaHHAsS
HMHTEJUIEKTyallbHOU cucTeMoii (puc. 2.).
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KonTtposs kauecTBa,

TOTOBOTO MPOIYKTa

Jloxxmatbest yrmakoBku (1 MuH) ]

ABTOMaTHYECKHUIT BBI60D B 3aBUCUMOCTHU

[a

|

Y11akoBOYHBIH MaTepHall BEIOpaH

CrienuanbHbIA THIT YTTAKOBOYHOTO

Marenuana

CoOopka HHKHEH KOPOOKH

JlobaBJieH NIEHOILTaCTOBBIN OJI0K

3alUTHBINA IEHOIUIACTOBBIN OJIOK

Het

|

[eHomnmacToBbIi OJIOK HE UCTIONB3YETCS

CoOopka BepxHEel KOpoOKH

y

OkoHuaTeNbHAsI YITaKOBKa

y

ABTOMaTH4YECKAs ITOMETKA

PﬂcyHOK 2. Anr OPHUTM CXCMbI YIIAKOBKH, peaﬂH3OBaHHOﬁ HHTGHHGKTy&J’IBHOﬁ CHCTEMOH.
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Jlasiee WMHTEIUICKTYyaJbHO IIOKa3aHa CXeMa IPUTOTOBJICHHS, YINAKOBKA W TPaHCIOPTUPOBKU
npoxaykra (Puc. 3.).

Pucynok 3. JlucTaHInOHHOE yNIpaBICHHUE ITPOLIECCOM U3MEPEHUS C IIOMOILBIO
MHTEJJIEKTYyaJIbHOTO 000PY10BaHUs U3TOTOBIIEHUS MOJIENIH.

B BBIIIEYIOMAHYTOH MOJEIHM BECh INPOLECC HM3MEPEHUS OCYLIECTBISIETCS IUCTAaHLIHOHHO C
MOMOIIBIO UHTEJUIEKTYaJIbHOIO 000PY0BaHUS.

OpHuM U3 BaKHEHIIMX TpeOOBaHUI, yKa3aHHBIX B CTaHJapTaX M HOPMATHUBHBIX JOKyMEHTaX,
SBJIAETCS TO, YTO YIAKOBKA MUILEBBIX NPOJTYKTOB HE JI0JKHA HAHOCUTD BPE 3/J0POBBIO YEIIOBEKA
U OKpyXawlIuen cpene. B Hacrosmiee Bpems OCTAaeTCs HESACHBIM, HACKOJIBKO YIAKOBOYHBIE
MaTepuaibl yIOBJIETBOPSIOT ATOT CHpOC. M3BECTHO, YTO MHOTME YINAKOBOYHBIE MaTE€pUaJIbI
3arpsi3HSAIOT OKPYXKAIOIIYI0 Cpely KaK OTXOJbl M MOTYT COXpPaHATh CBOIO 3(P(GEKTHUBHOCTh
JUINTENbHOE BpeMs. JlIg MpenoTBpallleHusl 3TOr0 CIEAyeT NPUHATH pal Mep. PacTurenbHble,
BO300OHOBJISIEMbIE U PACTUTENIbHBIE TUIBI YIMAKOBKH WJCAIbHO MOIXOAST Ul MPEIOTBpAILEHUs
TaKUX MMPOOJIeM U MUHUMHU3ALIUY 3arpsI3HEHHUS OKPY KaIOLIeH Cpebl.

[Inanupyercs wusrorosiaenne OyTbulok Ha 100% pacTUTENbHOM OCHOBE, MU BO3MOXKHO
M3rOTOBJIEHHE TaKOM OCHOBHI 1Mo TexHosnoruu PlantBottle. Plantic, mpousBoauTens ynmakoBku Ha
pacTUTETBLHOM OCHOBE, MBITAETCS PEIIUTH 3Ty MpodiieMy. B kadecTBe OTIMYHOHN anbTepHATHBBI
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IUIACTHKOBBIC KOHTEIHEPhl HA OCHOBE MOPCKMX BOJOPOCJICH OYeHb JOCTYIHEI 1Mo neHe. Kpome
TOro, Marcpualjibl Ha OCHOBEC MOPCKHUX BO[[OpOCJIeﬁ — YalKy, MUCKU U T. A. U HAIIpaBJICHA Ha
OTKa3 OT OJJHOPA30BOro IuiacTuka. KoMmmaHus nmpou3BOAUT KOMIOCTHYIO YIIAKOBKY C CEMEHAMH,
KOTOpble Tpu mocaake obOpasyroT kopHu. Bloom Chocolate mpousBogur Ounopasznaraemyto
YIAKOBKY C CEMEHAaMH, KOTOPbIE COJEpKaT apOMaTHU3aTOPhl, BBIPAILICHHBIC U3 TEX )K€ PACTCHHI,
KOTOPBIC HUCIIOJB3YIOTCA MJIA UX HNPOU3BOACTBA: PO3bI, allCJIbCMHA U MATHI. MHorue KOMITaHHH
UCIIOJIB3YIOT IepepadaThIBAEMYyIO U KOMIIOCTHPYEMYIO YIIAKOBKY.

YMHas YIHakOBKa — CaMad BaXKHAA U aKTyaJIbHass UHHOBALIUS B HHIHGBOﬁ MMPOMBIIIJICHHOCTH. Ora
TEXHOJIOTHsl UMEET BO3MOXKHOCTh MPEIOCTABIISTh OTPEOUTEINSIM IPOAYKTHI TUTAHUs Bce Ooliee U
OoJiee BBICOKOTO KauecTBa. BHeApsisi HEKOTOPBIC MOJIE3HbIE YCTPOICTBA, TAKME KaK MHIUKATOPBI
BPEMEHH, TEMIIEpaTyphl, HHIUKATOPbI HATYPAIbHOCTH, HHUKATOPHI KOHIICHTPALMH ra3a u T. 1.,
MOTpeOUTENTN MOTYT MOJy4daTh 00Jiee CBEKHUE U KAaU€CTBEHHBIC MMPOAYKTHI TUTAHUS.

3akiaiouenue

PaccMoTpeHbl HOPMATHUBHBIC JOKYMEHTHI M CTaHAApPThI, B TOM YHCJIe TPEOOBAHHS K ITHIIEBBHIM
MPOAYKTaM M MPOBEAECH UX CPABHUTENBHBIN aHaU3. Pa3bsiCHEHA CYIIHOCTh MIPOLIECCa YIIAKOBKH U
onpezelieHbl TPeOOBAaHUSA K YIIAKOBKE, ONpPEACiCHBbI BH/bI YIAKOBKH IHIIECBBIX MPOJYKTOB H
IIPOBE/ICH X CPaBHUTEIIbHBIN aHAIIN3.

Pa3paborana Omok-cxema mporecca ymnakoBku SMART w© mepedmclieHbl NpeuMyIecTBa
YIIaKOBKH Smart 1Mo CpaBHEHHIO C JPYTUMHU BUAaMU yHnakoBKH. OOBSCHEHO MHTEIUIEKTYalbHOE
obopynoBanue, ucrnojbdyemoe B ynakoBke SMART, ero paGoune ¢GyHKIMH M CYIIHOCTb.
[TokazaHa MHTEIUICKTYa bHAsI CXeMa BCETO MPOIecca OT MPUTOTOBJICHHS MTUIIEBOTO TPOAYKTa JI0
€ro 3KCcHopTa. BBIABUHYTHI MPEAIOKEHUS 10 pa3pabOTKe HOBBIX YITAKOBOYHBIX MAaTEPHAIIOB JIJIS
3aIIUTHI OKPYIKAIOIICH CPEeIbl M 3JI0POBbS YESIIOBEKA.

JIUTEPATYPA
1. 1SO 15378:2017 Primary packaging materials for medicinal products.
2. 1SO 22000:2018 - standard includes all requirements and provisions on food safety.
3. https://www.athensjournals.gr/business/2017-3-4-3-Hillier.pdf
4. https://lwww.wto.org/english/thewto_e/acc_e/kaz_e/wtacckaz57al _leg_5.pdf.
5. https://www.researchgate.net/publication/326017503_Smart_Packaging_Opportunities_an

d_Challenges.
6. https://www.researchgate.net/publication/235266470_Intellectual_capital_measurement_
A_critical_approach.

QIDA MOHSULLARININ iNTELLEKTUAL QABLASDIRMASINDA ISO
STANDARTLARININ TOTBIQI

Maya Karimoval, Sokins Abbasova? , irina Leonyuk3

123Azorbaycan Dovlst Neft vo Sanaye Universiteti, 123Cihaz miihandisliyi kafedras,
muallim, mkerimoval971@rambler.ru,

2musllim, abbasovasakina@rambler.ru
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XULASO

Qida mohsullarmin biitiin hayat marhalorinds onlarin hazirlanmasindan tutmus gablasdirmasina
goadar boylk sxemlar istifads edilir. Bu isa 6z névbasinds boyik zaman, yer vo omak talob edir.
Tutulan yeri minimuma endirmok vo amaliyyati inteqrasiya etmok (iglin boyik siratlo ¢oki 6lgmo
alotlori vo aparici metal askarlama texnologiyasi istifado edilir. Qida tohllkasizliyi vo
inteqrasiyasinin on Yuksok soviyyasi liglin Multiscan texnologiyasi ilo Thermo Scientific Sentinel
3000 vo ya 5000 metal detektoru ya toraziys, ya da xarici qidalandirici konveyers qurasdirila
bilor.

Qida tohliikasizliyi shalinin saglamligina vo comiyyatin rifahina tasir edon oasas amildir. Qida ilo
olagali xastaliklora nozarat etmok Gglin mumkdin hall, gida todartik zoncirinds gida keyfiyyatinin
real vaxt rejiminds monitoringindan kecir. Aktiv vo agilli gablagdirma kimi inkisaf etmokds olan
texnologiyalarin  inkisafi ~ son illordo  istehlakgilarin  qida  keyfiyyoti  haqqinda
molumatlandirilmasina diqqat yetirmoklo xeyli surstlonmisdir. Bu qabaqcil sensor sistemlori
adoton qablasdirilmis qida igoarisinde qaz hasilati, riitubot, temperatur vo mikroorganizmlorin
arttminin monitoringini hadafloyir. Portativ va istifadasi asan ol cihazlarinin totbigi do bu icmalda
muzakira olunur. Cari materiallarin vo sistemlarin mexaniki vo optik xassalarini, hor bir cihazla
bagl miixtalif mahdudiyyastlori vurgulanmalidir.

Acar sozlar: qida tohliikesizliyi, intellektual 6lgma vasitalori, sensorlar, intellektual gablagdirma
sistemi.
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ULTRASONIC SENSOR FOR MEASURING DISTANCE IN VEHICLE USE

Mahabbat Khudaverdiyeva
Azerbaijan State University of Oil and Industry, Department of Instrument Engineering, head of laboratory
khudaverdieva62@mail.ru, https://orcid.org/0000-0002-5090-4628.

ABSTRACT

The article describes an ultrasonic sensor capable of measuring the distance from selected points
of a motor vehicle. Ultrasonic sensors are commonly used in automation tasks to measure
distance, position changes, level measurement, for example as presence detectors, or in special
applications, to measure the cleanliness of transparent material. They are based on the principle of
measuring the propagation time of ultrasonic waves. This principle ensures reliable detection
regardless of the object's color rendition or design and surface type.The sensor is based on
measuring the time of flight of an ultrasound pulse reflected by the ground. A constrained
optimization technique is applied to obtain reflected pulses that can be easily detected by
constrained comparison. Such a technique, which takes into account the frequency response of
ultrasonic transducers, allows sub-wavelength detection. The ultrasonic pulse is generated using a
piezoelectric transducer and the echo reflected by the ground is received by another piezoelectric
transducer. Both transducers are installed close to each other to fix the measuring head. After
installing the measuring head, the uncertainty contribution per fixed unit can be reduced by
calibrating the sensorExperimental tests with a 40 kHz piezoelectric transducer-based sensor
showed a standard uncertainty of 1 mm at low speed; even at a higher uncertainty, the sensor still
works at speeds up to 30 m / s. In many cases, an OEM-compatible sensor consists of only low-
cost components and can adapt itself to different conditions to give the best results. The sensor
was first calibrated and tested in the laboratory at a distance range of 0.1-0.6 m and a temperature
range of 0-40C. Linearity according to distance was found to have an experimental standard
deviation of 0.3 mm, while the temperature effect causes a standard deviation of less than 0.2 mm,
as expected.

The effect of air vorticity was investigated by moving the air with a variable speed cooler up to a
speed of 10 m/s; the noise measurement system and the automatic signal switching unit were
tested by artificially generating ultrasound with an additional piezoelectric transducer. For
temperatures in the range 0-40C and distances in the range 0.1-0.6 m, the overall standard
uncertainty is better than 1 mm when the distance is measured from a smooth surface in the
absence of acoustic sound.

The measuring head is mounted on the back of the vehicle equipped with four potentiometer
sensors to measure the spring height while the vehicle is in motion. A portable digital recorder
was used to record the ultrasonic sensor and potentiometer outputs. Tests were carried out at
different speeds on asphalt and bumpy ground.

The four potentiometer outputs were used to calculate a distance reference value to be compared
with the measured ultrasonic distance. The final spring height, estimated by adding the tire
deformations to the spring height measured by potentiometers, was used to determine the vehicle
body plane. A distance reference value corresponding to the distance that the ultrasonic sensor
should produce was determined by inserting the probe coordinates into the specified phase
equation.

114
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AVTOMOBIL ISTIFADOSINDO MOSAFONIN OLCULMOSi UCUN
ULTRASOS SENSORU

Mahabbat Xudaverdiyeva
Azaorbaycan Dovlst Neft vo Sonaye Universiteti, “Cihaz mithondisliyi kafedras1”, Tadris laboratoriya miidiri,
khudaverdieva62@mail.ru, https://orcid.org/0000-0002-5090-4628.

XULASO

Mogalods avtomobil nagliyyat vasitasinin se¢ilmis noqtolorindon mosafoni 6l¢o bilon ultrasos
sensoru tosvir edilmisdir. Sensor, yerlo oks olunan ultrasss impulsunun ugus vaxtinin dl¢lilmosino
osaslanir. Mohdud miiqayiso vasitosi ilo asanligla askar edilo bilon oks olunan impulslar1 aldo
etmok ticlin mohdud optimallasdirma texnikasi totbiq olunur. Ultrases ¢eviricilorin tezlik
reaksiyasini nozora alan belo texnika, alt dalga uzunlugunun askar edilmesino imkan verir. 40
kHz-lik pyezoelektrik-cevirici asasli sensorla aparilmis eksperimental sinaqlar, asagi siirotdo 1
mm standart geyri-miioyyonlik gostordi; daha yiiksok geyri-miioyyanlikds bels, sensor halo do 30
m / s-a qador siiratlo isloyir. Bir ¢ox hallarda ilk avtomobil avadanliglarina uygun olan sensor
yalniz asag1 dayarli komponentlordon ibarotdir vo an yaxs1 naticolor vermak iiciin miixtalif sortlora
0z-6zlino uygunlasa bilir. Sensor avvalco kalibrlonmis vo laboratoriyada 0,1-0,6 m masafs
araliginda vo 0-40C temperatur araliginda smaqdan kecirilmisdir. Masafoys uygun 0.3 mm
xattiliyin tocriibi standart yaymmast oldugu agkar edilmisdir, bu halda temperatur effekti
gozlonildiyi kimi 0,2 mm-dan az standart yayinmaya sabab olur.

Havani doyison siirotli sorinkeslo horokat etdirorok 10 m/s siiroto qodar hava burulganliq effekti
aragdirilmisdir; sos-kily Olgmo sistemi vo signal avtomatik doyisdirmo qurgusu, olavo
pyezoelektrik cevirici ilo siini sokildo ultrasas yaradaraq sinaqdan kegirilmisdir. 0-40C araliginda
temperatur vo 0,1-0,6 m aralifinda olan mosafalor {iciin akustik sas olmadigi toqdirdo masafonin
hamar sathdon 6l¢iildiiyli zaman timumi standart geyri-miioyyanlik 1 mm-don yaxsidir.

Olgmo basligi avtomobilin horokoti zamani yay hiindiirliiyiinii dlgmok ii¢iin dérd potensiometr
sensoru ilo tochiz edilmis avtomobilin arxasina qurasdirilmigdir. Ultrasos sensoru va potensiometr
cixislarint geyd etmok {icilin portativ rogomsal geyd cihaz istifado edilmisdir. Sinaqglar asfalt vo
kolo-kotiir yerds miixtoalif siiratlords aparilmisdir.

Dord potensiometr ¢ixisi 6l¢iilmiis ultrasas mosafs ilo miiqayiso edilocok mosafo referans doyorini
hesablamaq tigiin istifado edilmisdir. Potensiometrlor vasitasilo Olciilon yay hiindiirlilyiine sin
deformasiyalarmin olave edilmasi ilo qiymotlondirilmis son yay hiindiirliiyli, avtomobil
govdoasinin miistovisini toyin etmok ii¢lin istifado edilmisdir. Ultrasas sensorun istehsal etmoli
oldugu mosafoys uygun olan mosafa referans doyori, 6lgmo basligi koordinatlarini toyin edilmis
faza tonliyino daxil edorok toyin edilmisdir.

Acar sozlar: Akustik cihazlar, moasafo 6l¢mo, intellektual sensorlar.

Giris
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“Agilli avtomobillor” in inkisafi ticiin masafalori bir ne¢o santimetrdon bir neco metrodak 6l¢a
bilon yeni sensorlar talob olunur. Parklama (masin saxlama) vasitalori, habels agilli dayandirmalar
Vo faranin tonzimlonmasi tomassiz sensorlarla moasafonin 6l¢tilmasini talob edan xdsusiyyatlors
nimunolardir. Masafani 6lgmok tgtin bir negs forgli fiziki prinsip istifads edils bilar [1] [2], lakin
giymat hadlori faktiki secimlari cox mohdudlasdirir.

Istifado edilon sensorlar oldugca ucuzdur va sas-kiiylii aciq hava soraitinde hom doagiqgliyi, hom da
horokatlari ilo bagli problemlar ortaya ¢ixsa da, bir nego metra goadar islayir.

Sensor avtomobil sahasindaki tipik talablori 6domok tiglin hazirlanmisdir: 0,1-0,3 m araliginda
olciilmils mosafo vo 0°C—40°C temperatur araliginda 1 mm standart qeyri-miioyyonlik.
Mosafolorin 6lgilmasi 1 m-o godor vo daha genis temperatur araliginda daha yiiksok geyri-
muayyanlikds belo mimkuandr.

Maqsad

Problemin aktuallig: va alagsli tadgigatlar. Sensor avvalca kalibrlonmis vo laboratoriyada 0,1-
0,6 m mosafo araliginda vo 0-40C temperatur aralifinda siaqdan kegirilmisdir. Mosafays uygun
0.3 mm xattiliyin tocriibi standart yaymmasi oldugu askar edilmisdir, bu halda temperatur effekti
gozlonildiyi kimi 0,2 mm-don az standart yaymmaya sabab olur.

Havani dayigon suratli sorinkeslo horokat etdirorok 10 m/s siirato godor hava burulganliq effekti
aragdirilmigdir; sos-kily 0Olgmo sistemi vo signal avtomatik doyisdirma qurgusu, olave
pyezoelektrik cevirici ils siini sokilds ultrasas yaradaraq sinaqdan kegirilmisdir. 0-40C araliginda
temperatur va 0,1-0,6 m araliginda olan mosafalor Ugln akustik sos olmadigi toqdirds mosafonin
hamar sathdan 6l¢lildiyl zaman Gmumi standart geyri-muoyyanlik 1 mm-don yaxsidir.

Olgma basligi avtomobilin horokati zamani yay hiindiirliiyiinii 6lgmok tcin dord potensiometr
sensoru il tochiz edilmis avtomobilin arxasina qurasdirilmisdir. Ultrasas sensoru va potensiometr
cixiglarint qeyd etmok Ucun portativ rogomsal qeyd cihazi istifado edilmisdir. Sinaqlar asfalt vo
kolo-kotur yerdo muxtalif stiratlords apariimigdir.

Dord potensiometr ¢ixis1 Olglilmiis ultrasas mosafo ilo muqgayiss edilocok mosafs referans dayarini
hesablamaq (cin istifado edilmisdir. Potensiometrlor vasitasilo 6lgulon yay hiindirliyins sin
deformasiyalarmnm olavo edilmasi ilo giymstlondirilmis son yay hiindirlilyli, avtomobil
govdasinin mustavisini toyin etmok Ucun istifado edilmisdir. Ultrasas sensorun istehsal etmali
oldugu mosafoys uygun olan mosafa referans doyori, 6lgmo basligi koordinatlarini toyin edilmis
faza tonliyina daxil edarak toyin edilmisdir.

Metodlar
Tadqiqatin naticalari va onlarin miizakirasi.
Nogliyyat vasitasinin gévdasinin bir ndgtosindon mosafs asagidaki kimi hesablanir:

D=k T; V. (1)

Burada 17 ultrasas impulsunun ugus vaxti, yani impulsun mosafani got etmok vaxti D; sensor
hondasasindan asili olan 0,5-5 yaxin konstant (sabit vahid); V. havadaki sas surati.

Ultrasas impuls pyezoelektrik ceviricidon istifado edorak yaradilir vo yerin oks etdirdiyi oks-
sodam1 basqa bir pyezoelektrik gevirici gobul edir. Olgma bashgini diizaltmok gtin hor iki gevirici
bir-birino yaxmn qurasdirilir. Olgmo bashgmm qurasdirdigdan sonra sabit vahido goro geyri-
muoayyanlik kontribusiyasi, sensorun kalibrlonmasi ilo Kigildils bilor.
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Olgiilmiis komiyyatlor Z; vo V. bir-biri ilo tomasda olmadig ii¢iin, dlciilmiis mosafonin standart
geyri-muoayyanliyi (1) tanliyi ils olds edils bilor.

: | z . _ o o
ud) = |(kTp) - u? (%) + (k- V)2 w?(Ty) - (2)
Havada sasin siirati temperaturdan vo az daracods havanin riitubatindon asilidir.
V. = f(6,h) ©)

buna gora do, tonlik (2) asagidaki kimi olur

u(D) = J'{;;.,- )2 [(g): -u?(6) + (g): -u?(h) + (k - )2 -uf{:m] 4)

Ritubat, 10% RH -% 90 RH araliginda barabar paylanmigs tosadiifi doyison hesab edilarss, onun
sos siirating tasiri 20°C-da taxminen 0.15% toskil edir. Bu 0,3m mosafs araligi iigiin toxminon
0.3mm standart geyri-muoyyanlik kontribusiyasina sobab olur, buna gors ds riitubat sensoru lazim
olmur. Sasin havadak siirati taqribi tonliys gors temperaturdan asilidir:

V. & 20.055.4/T . (5)

Burada T- Kelvinds 6lculon miitlag temperaturdur. Belalikls, 330-360 m/s araliginda sas suratinin
doyismosi, 0-40C araliginda temperatur doyisikliyi t¢lin gozlonilmolidir. Masafonin toyin
edilmasinds bels bir tasir nozars alinmalidir, bu sababdon temperatur sensoru talob olunur.

Olgiilmiis mosafonin geyri-miayyanliyine tosir edon basqa bir amil, ultrasas impulsunun yoluna
perpendikulyar axan kilok komponentinin eyni tasirini gostoron avtomobil siratidir. Belo tasir
impuls yolunun va naticads Glgiilmiis masafonin artmasindan ibaratdir. Maksimum avtomobil
srati sas sdratinin 10% -dir, avtomobil siuratino goro mosafo Xotas1 toxminon asagidaki kimi

giymatlondirila bilor )
372 ©)

Vs

33 m/s (taxminon 120 km/s) avtomobil surati Ugiin 0 C-do masafa xatast taxminan 0,5% -dir. Bu
xota avtomobil sirati biliklori ilo asanligla diizoldils bilor.

0,1 m - 0,3 m araliginda masafonin 6lgulmasi 0,5-2 ms araliginda ugus vaxtinin 6lgiilmasini talob
edir.

Tolob olunan 1 mm masafo standart geyri-mioyyonliyi, ugus vaxtimi 2,5 s standart qgeyri-
muoyyanlik ils, temperaturu 1C standart geyri-muoayyanliklo 6l¢makls va ritubst sensoru istifads
etmodon oldo etmok olar. 30 kHz-5MHz araligindaki tezliklors malik ultrases signallar1 impuls
yaratmaqg Ucun istifado edilo bilor. Daha yiksok tezliklor daha asagi dalga uzunluglarini va
belaliklo potensial olaraq daha yaxsi goriintii imkanini nazards tutduglar {giin iistinlik verilo
bilar, lakin tezlik artdiqca havadaki sas zaiflomasi kaskin sokilds artir. ©lavas olaraq, daha ylksak
tezliklor hom bahali ¢eviricilar, ham do siratli elektron cihazlar talob edir, bu sababdon ucuz
tonzimlomonin oldo edilmasino imkan vermir. Asagi tezliklor asagi-Sopalonmo problemlarinin
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ustinliyne malikdir va ucuz ceviricilarlo alds edils bilar, lakin havadaki dalga uzunlugu bir ne¢o
millimetr olur, belalikls dalga uzunlugundan daha asagi 6l¢ma geyri-muoayyanliklarini aldo etmoak
uciin xasusi Gsul talob olunur.

Sensor tatbiqi

Sensor ultrasas impulsunu yaratmaq Uctin 40 kHz kommersial pyezoelektrik rezonans
ceviricilordoan istifado edir. Umumiyyatlo ogurluq aleyhina sistemlordo istifado olunan bu tip
ceviricilor toxminan bir dollar daysrinds suya davamli konteynerlardo mévcud olur.

Yaradilan signalin miiddati 20C -ds toxminon 9 mm-lik dalga uzunluguna barabar olan 25 s olur.
Buna goro do tolob olunan geyri-muoyyanliyi oldo etmok figlin alt dalga uzunlugunun
agkarlanmasi lazim olur.

50 Hz l dtiiriciiya
multivibrator bx(0)
Y 0z 6ziina signal generatoru / ;

16 bitlik 16 kbyte Sbit [, |
izc 1| EBROM [—] pac [*

p—] e S—

8 MHz
Taymer Signali : 1y 4 3,0)
- avtomatik .
dayisdirma | | ! Avtomatik
AV ) gazanc ke
il Sifir kegid J et | "
liitlema detektoru gliclandiricisi | ;
7 Qabuldovrasi | |
N, alicidan

Sakil 1. Ultrasas sensor tonzimlonmasi.

Talab olunan 2.5s standart geyri-muoyyanlik, asason ixtiyari signal generatoru vo sifir kasismo
detektorundan ibarat olan xarcsiz tonzimloma ilo slds edilir.

Sifir kecid detektoru iki giris detektorundan ibaratdir. Girisi qobul edilmis signal maksimalinin bir
hissasi olan birinci detektor, alinan signali miiqayiso edon ikinci detektora imkan verir. Bu, signal
bolgosindo maksimum maillikdo askarlanmani oldo etmays imkan verir vo belaliklo sos
effektlorini minimuma endirir.

EPROM-da saxlanilan stimul signallari, oks-sadalarmm miixtolif dovrlorindo yanan ilk giris
detektorunun qarsisini almaq ti¢iin kifayat godar mohdud olan oks-sadalar1 alds etmak Gi¢iin xdsusi

e

149
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olaraq hazirlanir. Bu ciir xiisusi signallar, oks-soda zirvasini sabit doyars ¢atdirmagi
mohdudlasdirarkon, oks-soda enerjisinin - minimuma endirilmasine  asaslanan  mohdud
optimallagdirma tisulu ilo hazirlanir. Sabit amplituda on mohdud oks-sadani aldo etmays imkan
veran optimal harokotverici signal asagidaki tonliklarin halli ils oldo edilir

Xope(£) = =34 o (7)
(D =34 gt ®)

H(f) burada 6tiricl, gcoxalma mihiti va gobuledicidon ibarat olan étlirms kanalinin tezlik
reaksiyasidir, A1 Vo A; parametrlar iso geyri-xatti tonliklor sistemini adadi Gsulla hall edorak
hesablanan Lagrang ¢arpanlaridir.

Ay pee lHOOIE
~ .I:;,u |Hl:f}|5+i=df_g meﬁx
AL = _HOE Loy
s )= facpraag o7 =W ©)

Optimallagdirma tisulunun atrafl1 tasvirine [6]-da rast gelmak olar.

Optimallagdirma naticasi se¢ilmis oks-sada amplitidundan asilidir: talob olunan amplitud no goadar
asagidirsa, oks-soda da bir 0 godor daralir vo belsliklo muoayyan nishi sas-kily amplitidunun
yandirilma ehtimali o gqodor az olur. Stimul signallarin z(¢) vo buna uygun goézlonilon oks-sodalarin
y(t) iki nimunasi sokil 1-do gostorilmisdir. Buna gora do istonilon soraitds istifads etmok tciin an
yaxsi signal faktiki sas-kiiyiin miqdarindan asilidir [7]. Sensor, oks-Sodasiz intervallarda giris
signalina nazarat edarok faktiki sos-kiyu giymatlondiran sads sos 6lgma sistemindon ibaratdir. Sas
6lgcmo sisteminin ¢ixisi, [1] -do tosvir olundugu kimi, asagi, orta vo Yyiksok sas-kily soraitinda
yaxs1 naticalor {igiin hazirlanmis ii¢ optimal siqnal arasinda kegmok U¢lin istifads olunur,

o v N ,:D Carpmaq Vou!
Garginlik refo ! 14 bit DRC

istinadi

Ve D

ref

Tempurator
sensoru

Sakil 2. Temperatur kompensasiya dovrasi (sxemi).
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Bundan olavs, oks-sada amplitudu asasan yerin oks etdirmasindan vo masafasindon asilidir. Bu
cur effektlor gobuledici dovrada avtomatik nazarst guiclondiricisindan istifads edorok minimuma
endirilir, belaliklo oks-sada amplitudu sabit qiymotds saxlanilir. Bu, ilk dedektorun sabit girisinin
(haddinin) istifadasine imkan verir. Sifir kasisma detektorunun ¢ixis1 oks-sadanin ¢atma vaxtinda
alds olunan giymatds saygac ¢ixisin1 donduran fiksatoru idara etmok Uglin istifado olunur. Yeni
oks-sada agkar olunmursa, fiksator ¢ixis1 yenilonmir, beloaliklo monasiz 6l¢molorin garsist alinir.
Faktiki olaraqg sabit giymat, ugus vaxtina uygun hesablamalarin vo malum sabit giymatin comidir
ki, bu da stimullagdirict signallarin EPROM-da saxlanilma {isulundan va birinci detektorun giris
saviyyasindan asilidir.

Sistemin vaxt bazast 8 MHz-ds islayir, buna gors do vaxt holli, vaxtin goriintii imkani 125 ns-dir
vo maksimum 0l¢uls bilon ugus miiddsti 1 m-don ¢ox masafoys uygun toxminon 8 ms-dir. 50 Hz
multivibrator saygaci yenidan iga salaraq hor 20 ms-doa saygacin oxunmasini tomin edir.

Temperatur 6lcma vo masafonin qiymoatlondirilmasi

C Baslangic > °
I

I
Kanallarin
Seg¢ilmosi

YOx

Isosalma
signalinin verilmosi
|

| ho

Hazirliq olamotinin
kodu “Hoa> Temperaturun

hesablanmasi

Noticonin
indikasivasi
ARC-nmin Kanalin
sorgusu Kodunun silinmosi

Yaddasga

ox
yazma h
I

Kanalin N-sinin
doyismosi ha

C s O

Sakil 3. Temperatur 6l¢gmo informasiya sisteminin igloma algoritmi

Hava temperaturunun Olcilmasi 10 mV/C hassasliga krmalik olan bark (sart) sensor vasitasilo
hoyata Kkegirilir. Sensor 6lcmo baslhiginin igarisine qurasdirilir vo 1 C-don az kalibrlonmomis
xotaya malikdir.

Mosafo, sado analoq dovrs ilo hesablanir. Ugus vaxtina miitonasib olan gorginlik V.. yaratmag
ticiin asag1 qiymatli 14 bitlik (RAC — rogemsal analoq gevirici) ¢arpan qapali saygac ¢ixist V; ilo
tomin olunur:
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N;
p;':.r:; = V:"Ef = s14_q' (10)
RAC -ragom analoq gevirici rogemsal giris saygacin an shamiyyatli bitlorina qosulur, belslikls az
ohomiyyat kasb edan bit 0,5 saniyslik vaxt araligina uygun galir. RAC geyri-Xattilik Gmumi 6lci
geyri-muoayyanliyins az tasir edir.

RAC gorginlik referanst V,..;, temperatur sensoru ilo yaradilan gorginliyin kalibrlonmis
fraksiyasini sabit referansla V,.otoplayaraq oldo edilir vo belsliklo diistura uygun olaraq
temperaturla mitonasib gorginlik yaranir.

Veer = Veepo + A1 "k T, (11)

Omsalin A; qiymatlorini tonzimloyarok, sos doyismasinin siirotini qismon kompensasiya edon
temperaturla V..., doyisiklik aldo etmok miimkiindiir. Kompensasiya tam deyil, ¢linki sasin siirati
temperaturun kvadrat kokiine gora doyisir vo referans gorginliyi temperaturla barabor, xatti olaraq
doyisir. Qaliq temperatur effekti V analitik olaraq havadaki sos siirotinin vo temperaturdan asili
referans gorginliyin ¢ixig gorginliyino tosirlorini miiqayiso edorok qiymaotlondirilmisdir.
Gozlonilon temperatur effekti 0C- 40C araliginda% 0,03-don azdir (0,3 m Olgiilon masafodo
toxminon 0,1 mm). Temperatur doracasi 20C - 70 C araliginda olarsa, eyni effekt toxminon 0,1%
(0,3 m ii¢lin 0,3 mm) olur ki, bu da avtomobil sensorlarinin miinasib temperatur doracosidir.

Natica

Mogalads otraf miihit soraitino 0z-6zins uygunlasan ucuz mosafo sensoru tosvir edilmisdir.
Sensor sos-klly 6lgmo sistemindon vo Otlriclng idars etmoak dgilin istifado olunan signalin
avtomatik doyisdirmo qurgusundan ibaratdir vo belaliklo mixtalif sortlords an yaxs1 dagigliyi
tomin edir.

Sinaqlar real siiriiciiliik sortlorindo aparilib vo 33 m/s (120 km / s) suroto godor bitun tipik
striiciluk manevrlori altinda sensorun nizamli harokotini gdstordi. Sensor, mikroprosessorlar
istifado etmadan signalin sads Vo Xarcsiz analoq islonmasi xususiyyatino malikdir.

Sadasliyina vo ucuzluguna baxmayaraq, sensor sakit soraitdo 1 mm-don yaxs1 goriintii imkanlarin
oldo edilmasino imkan verir. Sensor ¢ixist hor 20 ms-do yenilonir vo olavo rogomsal ¢ixis
avtomobil hesablama sistemi vasitesi ilo hamarlagdirma texnikasinin asanligla hoyata
kecirilmasina imkan verir. Alinan 6lgiilor faralarin diizoldilmasi va aktiv dayandirma sistemlarine
vacib molumat verilmasi tciin kifayat godor dagigdir.
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VJIABTPA3BYKOBOM JATUMK JIJI1 U3BMEPEHUSA PACCTOSIHUSA B
TPAHCIHOPTHbBIX CPEACTBAX

Maxa60ar XynaBepaueBa
AzepOaiiyKaHCKHI TOCYIapCTBEHHBI YHUBEPCUTET HEPTH U MIPOMBIIUICHHOCTH,

kadeapa « [IpudopHast vHKECHEPH», 3aBeYIONIUI yueOHOM Jaboparopueii,
https://orcid.org/0000-0002-5090-4628, khudaverdieva62@mail.ru

PE3IOME

JlaTyrk OCHOBAaH Ha M3MEPEHHUU BPEMEHH IIOJIETa YJIBTPa3ByKOBOTO MMITYJIbCA, OTPAKEHHOTO OT
3emiid. OrpaHMYeHHblE METOZbl ONTUMM3ALMU HCIOJNB3YIOTCS IS TOJIyYEHHUS OTpPa)KEHHBIX
UMITYJIbCOB, KOTOPBIE MOXHO JIETKO OOHApyXHTh IyTeM OTrPaHHMYEHHOTO CpaBHEHHs. Takoi
METO/, KOTOPbIIl YUYHUTBHIBAET YAaCTOTHYIO XapaKTEpUCTHUKY YJIbTPa3BYKOBBIX IIpeoOpa3oBaTeeH,
NO3BOJISIET OOHApY)XKUBaTh OoJiee HU3KUE JJITMHBI BOJH. DKCIIEPUMEHTAJIbHBIE SKCIIEPHMEHTHI C
JaTYMKOM Ha OCHOBE Mbe3ompeodpazoparens 40 kI'1 moka3aay CTaHAApTHYIO MOTPELIHOCTh 1 MM
Ha MaJIbIX CKOPOCTSIX; JJaXe MpH 0oJiee BHICOKON HEONpeAeIEHHOCTH JaTUuK BCe elle paboTaeT co
ckopocThio 10 30 M / c. Bo MHOTHX ciyyasiX 1aTYMK, COBMECTUMBIH C MEPBBIM aBTOMOOUIIBHBIM
000pyIOBaHHEM, COCTOMT TOJBKO M3 HEIOPOTHMX KOMIOHEHTOB M MOXKET aJalTHPOBATHCA K
Pa3IMYHBIM YCIOBUSAM /IS TOJTYYEHUs] HAMIYUIIUX pe3ysbTaToB. J[aTuuk ObLT IMpeaBapUTENbHO
OTKaIMOPOBaH M MPOTECTUPOBAH B JIaOoOpaTOpUH B AuarnaszoHe paccrosauii 0,1-0,6 M u auanasone
temneparyp 0-40C. Bbiio 0OHapyXeHO, YTO JIMHEHHOCTh B 3aBUCUMOCTH OT PACCTOSHUS UMEET
AKCIIEPUMEHTAJIbHOE CTaHJapTHOE OTKJIOHeHuE 0,3 MM, B TO BpeMsl KaK TeMIepaTypHbIi 3 dexT
BBI3BIBAET CTaH/IAPTHOE OTKJIOHEHHE MeHee 0,2 MM, KaK U 0’KUaJI0Ch.

BinsiHue 3aBUXpPEHHOCTH BO3/yXa HUCCIEIOBANIN, MEepeMelias BO3AYyX C MOMOILIBIO OXJIAIUTENs C
peryiaupyeMoil ckopocTbio a0 ckopocth 10 M/c; cuctema wu3MepeHHs IIyma U OJIOK
ABTOMATHYECKOW KOMMYTAIlMH CHUTHAJIOB TECTUPOBAIMCH METOJIOM HMCKYCCTBEHHOW T€HEpaluu
yIBTPa3ByKa C TOMOIIBIO JOMOJHHUTEIBHOTO IhE303JIeKTpUUYecKoro mnpeoOpasosarens. Jlns
temriepatyp B nuamazoHe 0-40°C um paccrosHuii B aumanazone 0,1-0,6 M oOmiasi cranmapTHas
HEOIPEeNIEHHOCTh JIydle 1 MM, KOIrJla paccTOsSHHE H3MepsieTcs OT IUIAJAKOW MOBEPXHOCTH B
OTCYTCTBHE aKyCTHUECKOTO 3BYKa.

W3mepuTenbHas TOJI0BKa YCTaHABIMBAETCS Ha 3aJHEW YacTH aBTOMOOMJISI M OCHAIIIEHA YEThIPhMS
MOTEHIIMOMETPHUYECKUMH JaTYNKAMH JIUISI U3MEPEHHUST BBICOTBHI TPYKHHBI BO BpPEMsI JBIIKECHUS
aBToMoOmsa. IlopraTHBHBIN LUGPOBON pPErucTpaTop HCHOIB30OBAJICS I 3alMCH BBIXOJHBIX
CHUTHAJIOB YJIBTPA3ByKOBOTO JaTYWKAa W MOTEHIMOMETpa. VICTIbITaHUS TPOBOMMIMCH Ha Pa3HBIX
CKOPOCTSIX 10 acanbTy U yXaObUCTOMY IPYHTY.
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YeTbIpe BHIXOAHBIX CUTHAJIA TOTEHIIMOMETPA UCIIOIB30BAIKCH JIJISl pacyeTa STAJIOHHOTO 3HAUCHUS
paccTosIHUSL JUIsl CPaBHEHHUSI C U3MEPEHHBIM YJIbTPa3BYKOBBIM paccTosiHueM. KoHeuHasi BbICOTa
MPYXXUHBI, paccuuTaHHas MyTeM Jo0aBieHHs JAepopMalli IIUHBI K BBICOTE MPYXKUHBL,
U3MEPEHHOW MOTEHLUMOMETpPAaMH, MHCIIOJIb30BaJIaCh Il  OINpEAENeHUs IUIOCKOCTH Ky30Ba
aBTOMOOMJIA. DTAJOHHOE 3HAYEHHE PACCTOSHUS, COOTBETCTBYIOIIEE PACCTOSHHUIO, KOTOPOE
JIOJKEH TPOU3BOIUTH YIIBTPA3BYKOBOM JAaTUUK, OMPEAEISIIOCh IMTyTEM BCTaBKM KOOPAMHAT 30H]1a
B yKa3zaHHOE ()a30BO€ ypaBHEHUE.

KuroueBble cj10Ba: aKkyCTHYECKHE YCTPONCTBA, JUCTAHIIMOHHOE U3MEPEHHE, UHTEIUICKTyalIbHbIC
JTaTYUKH.
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ABSTRACT

Currently, in the oil industry, protection of underground and surface oilfield equipment, including
pump-compressor pipes, pump rods, discharge lines, collectors, underground pipelines from
corrosion, remains an urgent issue arising from the demand of time. It should be noted that
damage to production due to corrosion should not be considered as the premature failure of single
metal structures and the need for new additional capital investment. Due to the premature failure
of equipment, unplanned stoppage of production wells, in addition to the decrease in production,
there is a certain amount of product loss and due to this, environmental pollution, which can cause
a bigger problem, which cannot be ignored as a whole. various methods have been developed and
applied. Of these, the application of a bactericide-inhibitor is considered to be the most common
and economically efficient method. For this purpose, inhibitors prepared on the basis of organic
and inorganic substances were used in different periods. Currently, the application of new
inhibitors made from local raw materials in the oil industry is very important.

It is known that long-term exploitation of oil fields has led to their watering, which has led to an
increase in the corrosion aggressiveness of the environment. Depending on the aggressiveness of
the environment, the process of electrochemical and biological corrosion has become
characteristic, sometimes the transition of biological corrosion to electrochemical corrosion, as
well as the reverse process. In such complex conditions, the application of inhibitors that
unilaterally slow down the corrosion process does not give the desired economic results. From
this point of view, it is necessary to research bactericide-inhibitors with complex effect and which
can be produced in our country for the protection of oil field equipment from electrochemical and
biological corrosion. Although these inhibitors, which consist of several components, each of
them has a certain effectiveness separately, their mixture slows down various corrosion-causing
effects and has a complex effect due to the creation of a synergistic effect. In this regard, the
properties of a new reagent synthesized in laboratory conditions as a corrosion inhibitor were
studied and their results were reflected in this article.

Thus, for the first time in laboratory conditions, under the influence of hydrogen chloride in the
presence of 5.8 g/l NaCl, pH 2.4.6 in environments without carbon dioxide and hydrogen sulfide
gas, as well as in aggressive environments where hydrogen sulfide gas is separately noted, the
new S-1 reagent corrosion protection effect was studied. In the corrosion environment without
hydrogen sulfide and carbon dioxide, the protective effect of S-1 reagent was weak. However, as
the acidity of the environment and the concentration of the reagent increases, the corrosion
protection efficiency of the inhibitor increases. The highest effect is observed at pH=2.0 and
concentration of reagent 30 mg/l. At this time, the corrosion protection effect of the reagent is
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97%. In environments with pH=4.0 and pH=6.0 without carbon dioxide and hydrogen sulfide, the
protective effect is 66 and 64%, respectively, at an optimal concentration of 30 mg/l of the
inhibitor. When hydrogen sulfide is added to the environment, it causes an increase in the
corrosion rate and the protective efficiency of the S-1 inhibitor. However, the increase in the
concentration of hydrogen sulfide in the environment without an inhibitor only up to Chzs = 400
mg/l is accompanied by an increase in the corrosion rate at all values of pH. and in the amount of
mg/l, it leads to a slight decrease in the protection effect.

Keywords. carbon dioxide, hydrogen sulphide, corrosion, protective effect, inhibitor, pH, reagent,
corrosion rate, hardness
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XULASO

Hal-hazirda neft sonayesinds yeralt1 vo yerlstll neftmodon avadanliglarinin, o ciimlodon, nasos-
kompressor borularnin, nasos stanglarinin, atqr xatlorinin, kollektorlarin, modandaxili boru
komorlarinin korroziyadan mihafizasi zamanin tolobindan irali galon aktual bir masals olaraq
qalmaqdadir. Nozors almaq lazimdir ki, korroziya yeyilmolori sayasinds istehsalata doyan ziyan
tok metalkonstruksiyalarin vaxtindan avval siradan ¢ixmasi vo onunla slagodar yeni slave kapital
qoyulusu talob olunmasi kimi gobul edilmomoalidir. Avadanliglarin vaxtindan avvel siradan
¢ixmasi, hasilat quyularmin plansiz dayandirilmasi sayosindo hasilatin azalmasi ilo yanasi
muiayyan miqdar mahsul itkisi vo bunun da sayssindo daha bdylk problem yarada bilon otraf
muhitin cirklonmosi bas verir ki, biitovlikdo bunlara garsi bigana qalmaq olmaz.Qurgu vo
avadanliglarin korroziyaya ugrama problemin halli istigamatindo mixtolif tisullar islonmis vo
totbiq edilmigdir. Bunlardan bakterisid-inhibitorun totbig edilmosi on ¢ox yayilmisg vo iqtisadi
cohatdan on somorali Usul hesab olunur. Bu magsadlo mixtalif dovrlords Uzvi vo geyri-uzvi
maddalor osasinda hazirlanmis inhibitorlardan istifado olunmusdur. Hal-hazirda yerli
xammallardan hazirlanmis yeni inhibitorlarin neft sonayesindo totbigi oldugca shamiyyatlidir.

Molumdur ki, neft yataqlarinin uzun miiddat istismar olunmasi onlarin sulagsmasina sobob olmasi
mihitin  korroziya agressivliyinin artmasina gotirib ¢ixarmigdir. Miihitin aqressivliyindan asili
olaraq, elektrokimyavi vo bioloji korroziya prosesinin getmasi, bozon bioloji korroziyanin
elektrokimyavi korroziyaya kegmasi, eloco do prosesin oksina getmosi xarakterik hal almigdir.
Belo mirokkab soraitdo korroziyani prosesini birtarafli longidon inhibitorlarin totbigi istonilon
igtisadi naticoni vermir. Bu noqteyi-nozordon, neft madon avadanliglarinin elektrokimyavi vo
bioloji korroziyadan mihafizosi tgin kompleks tasirli goxfunksiyali vo Olkomizds istehsali
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mimkin olan bakterisid-inhibitorlarin todqiq olunmasi zorursti yaranmigdir. Bir nego
komponentlordan ibarat olan bu inhibitorlar hor biri ayriligda miisyyan tasir giiciine malik olsalar
da, onlarin qarisigi sinergetiq effektin yaranmasi naticasinds eyni zamanda miuxtalif korroziya
yaradan tosirlori longidir vo kompleks tasiro malik olur. Bu baximindan laboratoriya soraitinds
sintez edilmis yeni reagentin korroziya inhibitoru kimi xassolori tadqiq edilmis vo bu mogalada
onlarin naticalari 6z oksini tapmigdir.

Belaliklo , ilk dofo olaraq laboratoriya soraitinds 5,8 @/l NaCl istiraki ilo hidrogen xlorid
tosirindon pH-1 2.4,6 karbon qazi vo hidrogen sulfid qazi olmayan miuhitlords, homginin
hidrogen sulfid qazinin ayr1 ayriligda oldugu qeyd edilon agressiv miihitlords yeni S-1 reagentinin

kOI’I‘OZiyadan mUhaleQ effek“ thqlq edllmlSdlr Hidrogen Su|f|d Vva karbon gazi olmayan
korroziya muhitindos S-1 reagentinin muhafizo effekti zoif olmusdur.Lakin miihitin tursulugu vo
reagentin qatilig1 artdiqca inhibitorun korroziyadan miihafizo effektivliyido artir. ©On yiiksok
effek pH=2.0 giymatinds va reagentin 30mgq/1 gatiliginda miisahido olunur. Bu zaman reagentin
korroziyadan muhafizo effekti 97% toskil edir. Karbon qaz1 va hidrogen sulfid olmayan pH=4.0
vo pH=6.0 olan mihitlords inhibitorun 30mgq/l optimal qatiliginda miihafizo effekti uygun olaraq
66 vo 64% olur..Hidrogen sulfidin muhito slave edilmasi zamani korroziya siiratinin va S-1
inhibitorunun mihafizs effektivliyinin artmasina sobob olur.Lakin inhibitorusuz mihitds hidrogen
sulfidin qatiliginin yalniz Crzs = 400 mqg/l-o godor artmasi pH-1n biitiin qiymatlorinds korroziya
sirotinin artmasi ilo miisayiot olunur.Korroziya muhitina 1000 mg/l hidrogen sulfidin olava
edilmasi inhibitorsuz mihitdo korroziya sirstinin zsiflomasina va inhibitorun Cing = 10 mg/I
miqdarinda iso muhafizo effektinin bir godor azalmasina gotirib ¢ixarir.

Acar sozlar. karbon gazi, hidrogen sulfid, korroziya, miihafizo effekti, inhibitor,pH, reagent,
korroziya surati, qatiliq.

Giris

Neft-qaz sonayesinin sirotli inkisafi neftgixarmada quyularin istismar somaraliliyinin
artirllmasimi tolob edir. Bu baximdan neft hasilatini stabillogdirmok vo quyularin istismar
somaraliliyini  artirmaq Ugiin yeralt1 vo yerustl neftmodon avadanliglarmin  korroziyadan
muhafizosi aktual olaraq qalmaqdadir. Bu sobobdon do, neft-modon avadanliglari resurslarinimn
ohomiyyatli azalmasina vo onun gozali vaziyyatinin yiksalmasino gotirib ¢ixaran nisbaton daha
ciddi vo kompleks mirokkablogsmolordon biri mohz metallarin korroziyasi vo onun névlori hesab
edilir. Texnoloji muhitlordo agressiv. komponentlorin mévcudlugundan basqa, korroziyanin
inkisafina metallarda ohomiyyatli mexaniki gorginliklorin meydana goalmasino sobab olan
avadanligin texnoloji is rejimlorinin yiksok intensivliyi (yuksak tozyiq, temperatur vo texnoloji
miihit axinlarinin siirati) boyUk tosir gostorir ki, bu da texnoloji mihitlorin yikok korroziya
aqressivliyi ilo birlikdo neft-madan obyektlorinin siiratli korroziyali-mexaniki dagilmasina gatirib
cixarir. Neft madanlorinin texnoloji sistemlorinds kiilli miqdarda lay sularmin moévcudlugu
neftlorin hasilati, yigilmasi, hazirlanmasi va nagli proseslarinds bir sira ciddi miirokkoblagmalarin
yaranmasina sabab olur vo bunlar da 6z névbasinds neft-modon avadanliglarinin normal istismar
rejiminin pozulmasina gotirib ¢ixarir [1-3]. Molumdur ki, neftin vo neftlo birgo ¢ixarilan lay
sularin torkibinds korroziya aqgresivliyino malik elementlarin, o cumlodon kikurdlu vo oksigenli
birlosmolorin, hidrogen sulfidin, karbon gazinin, molekulyar oksigenin, homginin lay sularinda
hall olmus halda mineral duzlarin olmasi istismarda olan avadanliglarin korroziyasina sabab olur.
Lay suyunun torkibinds hidrogen — sulfidin olmasi qurgu vo avadanliglar tgiin olduqca
tohlukalidir. Clnki hidrogen — sulfid ylksok reaksiyaya girmok xassosine malik olmagla yanasi,
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hom do metalda hidrogen kdvrakliyinin yaranmasina sabob olur. Hidrogen-sulfidli muhitlords
metallarin korroziyaya ugramasi prosesinin todqiqatcilar torafindon ¢ox genis todqiq edilmasino
baxmayaragq mahz neft sonayesinds bu problemin todqiqi vo halli yollar1 hal-hazirda hom praktiki,
hom do iqtisadi cahatdon ohomiyyat dasiyir. Neft yataglarinin oksariyyontinde neft hasilatini
sabitlosdirmoak Vo artirmaq moaqsadilo bir ¢cox texniki va texnoloji, o cimladan, yataga su vo qaz
vurmaq, quyularin istismar noviinii doyisdirmok, oloxiisus, stanqli nasos vo darinlik nasos
tisullarina kegmok, laya termiki tosir etmok, kimyovi reagentlor vurmag vo sairo todbirlorin
gorilmasini gostormok olar. Bu todbirlor noticosinds neft yataglari  aqressiv maddalorlo
zonginlosir, oksigen, karbon vo hidrogen-sulfid qazlarinin miqdar1 xeyli goxalir, noticodo
korroziya prosesi slratlonir. Aparilan todgigatlar gostarmisdir ki, neft vo gaz madanlarinds yeralti
Vo yerlistii avadanliglarin korroziyaya ugramasinin baslica sobobi neftlo birgs hasil edilon lay
sularinda korroziya aqressivliyino malik elementlorin, o cimladon, kikirdli vo oksigenli
birlagsmoalarin, hidrogen-sulfid va karbon qazinin, eyni zamanda lay sularinda hall olmus mineral
duzlarin olmasidir [4-8].

Agressiv muhit ilo metal sothi arasindaki kontaktin no doracads olmasi avadanligin korroziyaya
ugrama chtimalint miioyyan edir. Quyu mohsulunun torkibi metan vo onun homologlari ilo
zongindir, onlar yiksak doracads korroziya aqgressivliyina malik deyildir. Lakin torkibinds cizi
miqgdarda H>S vo ya CO2 qazi olduqda korroziya aqressivliyi siiratlo artmaga baslayir. Qazlarin
mayelords, 0 climladan suda hall olmalar tazyiqlo dilz mitenasibdir. Hasilat quyularinda tozyiq
yiiksok oldugundan quyularda movcud olan qazlarin da hasilat mohsulunda hall olmas1 yiiksaok
olur. Buna goro do kolonda parsial tozyiqin artmasi miivafiq olaraq korroziya prosesini
intensivlosdirir [9-12]. MUhitdo CO; gazinin méveudlugu ilk névbads layda ¢okiintii siixurlarinin
metamorfizmi ilo olagodardir. Uzvi birlogmolor yiiksok tozyiq Vo ya bakteriyalarin tasirindon
parcalanaraqg CO2 gazinin amalo golmasino sabob olur. CO2 qazi susuz soraitdo neft madan
avadanliqlarina qars1 aqressiv deyil, lakin azaciq da olsa miihitds riitubst yarandiqda korroziya
aqressivliyi sirotlo artir. Belo ki, CO2 qazi suda yaxsi holl olur vo zoif karbonat tursusuna
cevrilir. Yataglarda CO2 qazinin su ils reaksiyasindan pH-in qiymaoti artaraq 4-5-o catir. Digor bir
torofdon son illords hidrogen sulfid qazinin tasirindon karroziya dagilmalarinda artim miisahido
olunur. Umumiyyatls hidrogen sulfid mihitinds elektrokimyovi , bazon kimyavi korroziya yiiksok
stratlo bas vermokls yanasi, poladin hidrogen kévraklogmasi do bas verir [13-19].

Beloliklo yuxarida sadalanan faktorlar bir daha neft-qaz senaye avadanliglarinin hidrogen sulfid
Vo karbon gazinin tasirindon bas veran korroziya prosesindon mihafizosinin zamanin tolobindan
irali galon aktual bir proses oldugunu demoya asas verir. Bu sababdon do geyd olunan korroziya
proseslarindon mihafizo ti¢iin effektiv inhibitorlarin axtarisi, laboratoriya soraitinds todqigi vo
modon soraitindo totbigi Uglin segilmoasi todqgigatgt alimlorin qarsisina qoyulan miihiim
masalalordan biridir. Nogl sisteminda boru kemarlorinin daxili sothinin korroziyadan muhafizo
etmok Uicin on somoarali tsullardan biri kimi mohz inhibitor totbiq edilmasidir. Inhibitorlarin asas
xassasi nogl edilon mayenin korroziya agresivliyini azaltmaq ve ya tamamilo dayandirmaqdir.

Magsad
Isin mogsadi agressivlik daracasi mixtoalif olan mihitlordo yeni reagentin muhafizo effektinin
todgiqgindan ibaratdir.

Metodlar
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Ct3 poladin elektrokimyoavi korroziyaya qarst davamliligini miiayyan etmok Uglin laboratoriya
todqiqatlart otaq temperaturunda 6lgiilori 20 x 12 x 2 mm olan cilallanmig niimiinalordon istifado
edilmoklo aparilmigdir. Bu zaman aqressiv Kkorroziya miihiti hidrogen xloridin tasirindon
pH=2,4,6 olan va 5,8 g/l NaCl olan mihitdo vo homin mihits ayri-ayriligda va eyni zamanda
karbon qazi vo hidrogen sulfid olave edilmis aqressiv miihitlordo  yerino yetirilmisdir.
Laboratoriya soraitinds oavvalcodon hesablanmis miqdarda quru NazS duzu ilo HCI arasinda gedon
NazS + 2HCI = 2NaCl + HsS reaksiyasi vasitasi ilo talob olunan 50, 100, 200, 400 va 1000mg/I
miqdarinda hidrogen sulfidi alinmigdir. Karbon qazmin 0.5, 1 vo 2 atmosfer tozyigini yaratmaq
iisin Y. I. Kuznetcov usulu ilo nippel klapani ilo tohciz olunmus plastik gablardan istifado
edilmisdir.Karbon qazi manometrik tozyiq nozaroti olan silindirdon vurulmusdur. Korroziya
smaglart umumi gobul edilmis metodikaya uygun va 24 saat middstinds aparilmisdir.
Korroziyanin siirati asagidaki riyazi ifadoyas asason hesablanmigdir.

m, —m,
St

K=

burada, m; — niimunonin siaqdan avvalki ¢okisi, qr;

M2 — niimunanin korroziya mohsulunu konar etdikdon sonraki ¢okisi, qr;
S — niimunanin sahasi, m?;

T - sinagin aparilma miiddati, saat.

Longimo amsalinin hesablanmasi iigiin istifads olunan riyazi ifado

burada, Ko - reagentsiz, Kinn. — reagentin istiraki ilo olan korroziya siirati (q/m?2-saat).
C-1 reagentin miihafizo effekti asagidaki diisturla hesablanib

K, —K

Z= 100%

0

burada, Ko — reagentsiz , Kinn. — reagentin istiraki ilo olan korroziya siirati (q/m?-saat).
Korroziya siiratine asason niifuzetms dorinliyi asagidaki kimi toyin edilir.

K, =112K,,

Tadqgiqat prosesinds korroziyaya qars1 kimyovi reagent kimi uzvi mansali vo kimyavi torkibi
C11H11Cl210-dan istifads edilmisdir [20].

Tacriibi hissa

[k 6nco laboratoriya soraitindo yeni reagentin hidrogen sulfid vo karbon qazi olavo edilmomis
miithitdo miihafizo effektivliyi todqiq edilmis vo alinmis noticolor codvol.1-do verilmisdir.
Cadval.1-don goriindiiyli kimi hidrogen sulfid vo karbon qazi olmayan korroziya miihitindo S-1
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reagentinin mihafizo effekti zoifdir. Lakin miihitin tursulugunun vo reagentin gatiligi artdigca
tadqiq olunan S-1 reagentinin korroziyadan miihafizo effektivliyi artir. ©n yiiksok effek pH=2.0
giymatindo va reagentin 30mgq/l gatiliginda miisahido olunur. Bu zaman reagentin korroziyadan
miihafizo effekti 97% toskil edir. S-1 reagentinin 30mgq/l optimal qatiliginda pH=4.0 vo pH=6.0
qiymatlorinds isa uygun olaraq miihafizo effekti 66 vo 64% olur.

Cadval 1. pH-1n miixtalif gqiymotlorinds  S-1 inhibitorun muhafizs effekti

™
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>

pH Ko - 108, miihafizs effekti (Z%)
‘ g/sm?-s
Inhibitorun qatiligi (mq/l) | 10 15 20 25 30
2,0 29 17,2 87 93 95 97
4,0 143 34,8 39 47 53 66
6,0 7,1 23,1 24 34 54 64
CH2S mg/l | KO - 106, Inhibitorun miixtolif qatiliglarda (mq/l)miihafizo effekti (Z%)

g/sm2-s 10 15 [ 20 [ 25 [ 30
pH=2,0 olduqgda
50 60,1 47,0 83,0 88,0 89,0 93,0
100 75,4 38,0 90,0 93,0 94,0 95,0
200 123,5 47,0 91,0 92,0 93,0 94,0
400 199,0 45,0 80,0 82,0 85,0 90,0
1000 95,2 51,0 75,0 80,0 86,0 95,0
pH=4 oldugda
50 54,1 72,0 76,0 79,0 83,0 91,0
100 93,1 74,0 78,0 84,0 88,0 91,0
200 110,2 74,0 76,0 84,0 87,0 89,0
400 190,0 71,0 73,0 83,0 85,0 90,0
1000 82,1 76,0 79,0 85,0 84,0 91,0

Cadval.2-ds hidrogen sulfid olavs edilmis miihitds laboratoriya soraitinds aparilmis tocriibolorin
naticalori verilmisdir.

Cadval 2. HS-istiraki ilo S-1 inhibitorun mihafizo effekti.
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Cadval 2-nin ard1

pH=6,0 oldugda

50 36,4 64,0 69,0 74,0 82,0 89,0
100 45,3 57,0 72,0 74,0 77,0 84,0
200 54,1 71,0 76,0 79,0 82,0 83,0
400 62,2 74,0 76,0 80,0 85,0 86,0
1000 23,1 73,0 76,0 84,0 87,0 88,0

Hidrogen sulfidin miihito olavo edilmosi zamani korroziya siiratinin vo S-1 inhibitorunun
miihafizo effektivliyinin artmasina sobab olur ( cadval.2). Ancaq inhibitorusuz miihitds hidrogen
sulfidin qatiliginin yalniz Crzs = 400 mqg/l-o gador artmasi pH-1n biitiin qiymatlorinds korroziya
sliratinin artmasi ilo miisayiot olunur

Korroziya miihitino 1000 mq/l hidrogen sulfidin olave edilmasi inhibitorsuz miihitdo korroziya
stiratinin zaiflomasine vo inhibitorun Cing = 10 mq/l miqdarinda iss miihafizs effektinin bir qodor
azalmasina gatirib ¢ixarir/

Cadvel.2-don goriindilyli kimi hidrogen sulfidin biitiin qatiliglarinda vo pH-1n biitiin qiymatlorinds
S-1 inhibitorun qatilig1 artdiqca onun korroziyadan miihafizo effekti do artir. Belo ki, Cinn= 10-30
mgq/l intervalinda vo pH=2 olduqgda inhibitorun miihafizo effekti Cnzs = 50 mq/l-do 47-93%, Ch2s
= 100 mq/l-do 38-95%, Cas = 200 mq/l-do 47-94%, Cras = 400 mq/l-do 45-90%, Chzs = 1000
mq/l-da isa 51-95% arasinda doyisir. pH=4 olduqda inhibitorun miihafiza effekti CH2s = 50 mq/l-
do 72-91%, Chzs = 100 mg/l-ds 74-91%, Chzs = 200 mg/l-ds 74-89%, Cros = 400 ma/l-do 71-
90%, Ch2s = 1000 mg/l-da iso 76-91% arasinda doyisir. pH=6 olduqda inhibitorun miihafizo
effekti Chzs = 50 mq/l-do 64-89%, Chzs = 100 mq/l-do 57-84%, Chzs = 200 mq/l-ds 71-83%, Chzs
= 400 mq/l-da 74-86%, Chazs = 1000 mg/l-da iso 73-88% arasinda doyisir.

Natica

1. Tlk dofo olaraq yeni Gizvi mansali reagentinin hidrogen xloridin tasirindon pH=2.4,6 olan vo 5,8
g/l NaCl olan miihitdo vo homin miihito ayri-ayriligda vo eyni zamanda hidrogen sulfid slavo
edilmis aqressiv miihitlordo elektrokimyoavi korroziyadan mihafiza effektivliyi Oyronilmisdir.
Tadgigat zamani S-1 reagentinin 10, 15, 20, 25 va 30 mq/1 gatiliglarindan istifads edilmisdir.

2. Muayyan edilmisdir ki, S-1 inhibitoru hidrogen sulfid va karbon qazi olmayan miihitdo on
ylksok miihafizo effektini mohz miuhitin pH-nin 2.0 giymatindo g0storir. Inhibitorun 30mgq/1
qatiliginda korroziyadan miihafizo effekti 97% toskil edir. pH=2.0 vo pH=4.0 giymatlorinds iso
reagentin mihafizs effekti uygun olaraq 66 va 64% olur.

3.Mioayyon edilmisdir ki, hidrogen sulfid olave edilmis muhitlordo pH=2.4.6 giymatlorinds
inhibitorun mihafizo effekti hidrogen sulfidin miqgdarmin artmasi ilo yiksolir. ©On yiiksok
muhafizo effekti Cnzs =1000mg/l miqdarinda miisahido olunur. pH=2.0, pH=4.0 vo pH=6.0
giymatlarinds S-1 inhibitorun 30mgq/l qatiliginda miihafizo effekti uygun olaraq 95, 91 vo 88%
toskil edir.

ODOBIYYAT
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PE3IOME

B Hactosmee BpemMs B He(TAHOW OTpaciu 3alUTa [OA3EMHOTO UM  HA3eMHOIO
He(TEenpOMBICIIOBOTO 00OPYAOBaHUS, B TOM YHCIIE HACOCHO-KOMIIPECCOPHBIX TPyO, HACOCHBIX
IITQHT, HAarHeTaTeNbHbIX JIMHUM, KOJJIEKTOPOB, MOI3EMHBIX TPYOONpPOBOJOB OT KOPPO3HH,
OCTaeTcsl aKTyalbHOU MpoOjemMoi, 00ycioBiIeHHONH TpeboBaHueM BpeMeHU. CieayeT OTMETUTb,
9T0 ymepOd TPOW3BOJACTBY BCIEACTBHE KOPPO3WM HE CIEAYyeT pacCMaTpuUBaTh Kak
MPEX/IEBPEMEHHBIN BBIXOJI U3 CTPOSI €IMHUYHBIX METAIJIOKOHCTPYKIIMNA U HEOOXOIUMOCTh HOBBIX
JOITOJIHUTEIIBHBIX KaIlUTAJIbHBIX BIOXKeHUH. B cBSI3M € MNPpEKACBPEMCHHBIM BBIXOJOM H3 CTPOA
000py/10BaHUs1, BHETIJIAHOBOW OCTAHOBKOHM JTOOBIBAIONINX CKBAXKMH, TOMUMO CHHXXKEHHS JOOBIYH,
MMEET MECTO ONpe/eNeHHas MOTeps MPOAYKIMH M 3a CYET STOTO 3arpsi3HEHHE OKpYIKaromen
Cpedbl, Y4TO MOXET CTaTb NPUYMHOU Oojee cepbe3HOH NpoOJeMbl, KOTOPYIO HEJb3s He
YUUTBHIBaTh, T.K. L[€J0€. pa3paboTaHbl U MPUMEHSIOTCS paznuyHble MeToAbl. 3 Hux Hanbomee
pacrpoCTPAaHEHHBIM W 3KOHOMHYECKH JS((EKTUBHBIM METOJOM CUMTAeTCd MNpPUMEHEHHE
OakTepunuga-uHruOUTOpa. Jlas 3TOrO B pasHble MEPHOJBl HCHOIb30BAIUCH HHTUOUTOPHI,
IPUTOTOBJICHHBIE Ha OCHOBE OPraHWYECKMX M HEOPraHUYECKUX BellecTB. B Hacrosiiee Bpems
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OUYeHb aKTyaJlbHO MPUMEHEHHE HOBBIX MHTHOUTOPOB M3 MECTHOTO ChIpbsi B He(TAHOMN
IIPOMBIIIJIEHHOCTH.

W3BecTHO, 4YTO JuIMTENbHAas OAKCIUTyaTalus HEPTIHBIX MECTOPOKICHHM TmpuBela K HX
OOBOJTHEHHIO, YTO MPHUBEJIO K MOBBIIICHUIO KOPPO3SHOHHON arpecCUBHOCTH OKPY>KAIOLICH CpPEebl.
B 3aBucuMocTH OT arpecCMBHOCTH Cpe/Ibl XapaKTEPHBIM CTall MPOLECC SJIEKTPOXUMHUYECKONH U
OMOJIOTMYECKOI KOpPO31H, MHOTIA TIepexo/1 OMOJIOTHYECKOW KOPPO3UH B AIIEKTPOXUMHUYECKYIO, &
Takke oOpaTHBIi mporecc. B  Takux CIOXKHBIX YCIOBUSAX MPUMEHEHHE HHTUOUTOPOB,
OJIHOCTOPOHHE 3aMEJUISIOIINX KOPPO3UOHHBIA MPOILECC, HE AAET JKEIAeMbIX IKOHOMUYECKUX
pe3ynbraroB. C 3TOM TOYKM 3peHHUS HEOOXOAMMBI HCCIIEIOBaHHUS OaKTEpUIIUIOB-MHTHOUTOPOB
KOMIUIEKCHOTO JEWCTBUS, KOTOPbIE MOXHO IPOM3BOAMTH B HAIIEH CTpaHe s 3allUThI
He(TEnPOMBICIIOBOIO0 000PYIOBaHUS OT JIEKTPOXUMHUYECKON U OUOIOrHYecKOr KOppo3uu. XoTs
9T WUHTMOUTOPBI, COCTOAIIME W3 HECKOJIBKMX KOMIIOHEHTOB, KaXK/blil M3 HUX B OTIEIbHOCTH
obnanaer ompeneneHHON 3()PEeKTUBHOCTBIO, UX CMECh 3aMeIJIseT pa3iIHYHble KOPPO3UOHHO-
00yCJIOBIMBAIOIINE SIBJICHUS M OKa3bIBAaeT KOMIUIEKCHOE JICHCTBHE 3a CYET CO3JaHUs
cuHepretuueckoro sddexra. B cBsi3u ¢ 3TUM OBLIM HM3Yy4eHBI CBOWMCTBA CHHTE3MPOBAHHOTO B
71a00paTOPHBIX YCIOBUSAX HOBOTO PEAareHTa B KA4eCTBE MHIMOMTOpA KOPPO3HH U MX PE3YJIbTaThI
OTpakEeHBI B IaHHOM cTaThe.

Takum 00pa3zom, BIEpBbIE B JIAOOPATOPHBIX YCIOBUSX MOJ JEHCTBHEM XJIOPUCTOIO BOJOPOJA B
npucytctBun 5,8 /1 NaCl, pH 2,4,6 B cpenax 6e3 yriieKHCIOro ra3a u cepoBOJOPOIHOrO rasa, a
TaKK€ B arpecCUBHBIX Cpelax, € CEpOBOJOPOAHBIA Tra3 OTAEIBHO OTMEYEHO, H3Y4YEHO
aHTHUKOPPO3HOHHOE JIeicTBUE HOBOro peareHTa C-1. B koppo3noHHoii cpene 6e3 cepoBogopoaa u
YIJIGKUCIIOr0 Ta3a 3amuTHoe jelictBue peareHta C-1 Obuto cnmabbiM. OpgHako 1o  Mepe
YBEJIMYEHUSI KUCIOTHOCTU Cpelbl M KOHLEHTpalUU peareHTa 3(PQPEeKTUBHOCTH 3aIIUTHI OT
Koppo3un uHruOutopa Bo3pactaer. Haumbonbmmii sddext Habmomaercs npu pH=2,0 u
KOHIIeHTpauuu peareHTa 30 Mr/i. B 310 BpeMsi aHTUKOPPO3HOHHBIHN 3(h(heKT peareHTa cocTaBiseT
97%. B cpenax ¢ pH=4,0 u pH=6,0 6€3 yriekucioro raza u cepoBOJOpoAa 3auUTHBIN P eKT
cocTaBisieT 66 U 64% COOTBETCTBEHHO NPH ONTHUMAaJIbHON KOHLEHTpanuu uHruouropa 30 mr/i.
JloGaBiieHHne cepoBOJIOPO/ia B OKPYIKAIOILYIO CPEly BBI3BIBAET YBEIMUEHUE CKOPOCTH KOPPO3UHU U
3amMTHOM 3¢ dexTuBHOCTH MHTHOUTOpa C-1. OHAKO yBeNTUUYEeHUE KOHLIEHTPAIlMH CEPOBOAOPOAA
B cpene 0e3 uHruburtopa Toiabko A0 CHzs = 400 MI/a conpoBOXkKAaeTCsl YBEIMYEHUEM CKOPOCTU
KOppO3MM HpU Bcex 3HaueHUsX pH. a B KomuyecTBe MI/JA NPUBOJUT K HE3HAUUTEIHHOMY
CHUKEHUIO 3aIlUTHOTO (P PeKTa.

KiroueBble c10Ba: yrieKkuciblii ra3, cepoBOJIOpoJl, KOPpO3Hsl, 3alIUTHOE JIeiicTBUE, HHTUOUTOD,
pH, peareHT, ckopocTh KOPPO3UHU, TBEPIOCTD
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THE INFLUENCE OF THE BRAND ON PURCHASING FAST MOVING
CONSUMER GOODS (FMCG) IN AZERBAIJAN: AN EMPIRICAL STUDY
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ABSTRACT

Fast moving consumer goods represent the main part of the population's budget in all countries.
The retailing of these products has received a lot of attention from consumers and policymakers,
as a well-functioning retail sector is essential for the daily supply of these important products at
high quality and low cost. FMCG products are goods having a high shelf turnover, and are sold at
a relatively low prices FMCG products do not require much thought, time and financial resources
to purchase. Each FMCG product has a lower profit margin, but selling a large number of
products can make a difference. FMCG products are frequently purchased and consumed by
consumers such as toiletries, soaps, cosmetics, toothpaste products, shaving products, detergents
and other non-durable products such as glass containers, lamps, batteries, paper products, plastic
products and buckets. Therefore, this study focuses on the extent to which brand influences
consumer purchasing decisions in Azerbaijan.

The result of the increasing competition in the globalized world is also visible in Azerbaijan, and
one of the sectors where this competition is most common is the fast moving consumer goods
sector. In order to be at least one step ahead in the competition, branding of the products being
sold is absolutely essential. As a result of branding implemented by the application of branding
strategies, the competition in the country's consumer goods business becomes tougher and as a
result consumers benefit more. Considering that the same processes are taking place in
Azerbaijan, it is very important to measure the impact of the brand on consumer goods. It should
be noted that the lack of scientific and practical articles in this direction indicates the relevance of
this topic.

The study consists of literature reviw on brand and its importance, effect of brands. Literature
review shows that brands are important element for every company especially if there is a strong
competition. Brands always make difference for companies to be at least one-step ahead than
rivals in the market. Brands influence the consumers in their purchasing process while making
decision on preferring the alternative brands or products. As brands contain emotional and
physical attributes, these attributes let the brands occupy a perfect place in consumer minds.
These tangible and intangible factors of the brands allow companies to increase their operational
value and goodwill.

In addition, the study contains a methodology section explaining survey and the sample used.
Physical survey is the main part of the methodogy with 420 respondents in capital city of
Azerbaijan, Baku. Satisfaction level of the consumers is nominated as dependent variable, where
demographic variables are dependent variables. Data gathered were analysed with several
statistical tools, such as correlation, Henry Garrett Rankings and multivariable regression.

The study revealed that many respondents prefer FMCG products based on price and quality.
Based on the results of the study, the study advises marketing professionals to pay attention to
branding activities and allocate a sufficient budget for it.
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AZORBAYCANDA GUNDOLIK TOLOBAT MALLARININ (FMCG)
SATINALINMASINA BRENDIN TOSiRi: EMPIRIK TODQIQAT

Seymur Quliyev
Azarbaycan Dovlat Neft va Sonaye Universiteti, Sahs igtisadiyyati, Dissertant,
https://orcid.org/0000-0002-4092-5142, seymurquliyev@yahoo.com,

XULASO

Gundolik tolobat mallar1 biitiin 6lkalordo ohalinin bidcasinin asas gismini toskil edir. Bu
mohsullarin parakonds ticarati, istehlakg¢ilar vo siyasatgilor torafindon ¢ox diggest ¢okmisdir, glinki
yaxsl isloyan porakonds satis sektoru bu oshamiyyatli mohsullarin giindalik olaraq yuksak
keyfiyyatli vo asagi qiymoto todartiki ugiin vacibdir. FMCG mohsullar rof dovriyyssi ¢ox olan,
nisbaton asagi qiymots satilan, satinalmagq tigiin ¢ox fikir, vaxt vo maliyya resursu talob etmoyan
mallardir. Hor bir FMCG mohsulunun monfaat marjast daha azdir, amma ¢ox sayda moahsulun
satilmas1 forq yarada bilir. FMCG mohsullar istehlakgilar torafindon tez-tez alinan vo istehlak
olunan gigiyenik lovazimatlar, sabunlar, kosmetika, dis macunu mohsullari, toras mohsullari,
yuyucu vasitalor vo siiso gablar, lampalar, batareyalar, kagiz momulatlari, plastik mamulatlar vo
vedrolor kimi dayanigli olmayan digor mohsullardir. Buna gors do, bu arasdirma, Azorbaycanda
brendin istehlak¢ilarin satin alma qorarlarina no doracads tosir etdiyino fokuslanir. Todgigat
goOstordi ki, bir ¢cox respondent giymat vo keyfiyyoto asaslanarag FMCG mohsullara dstinlik
verir. Todgiqatin naticalorine asason, todgigat marketing mitoxassislorina brending foaliyyalarino
diggat yetirmayi va bunun Ugiin Kifayat godar blidcs ayirmagi tovsiys edir.

Acar sozlar: FMCG, satinalma qorar1, brend, istehlak¢1 davranisi.

Giris

Qlobal saviyyado istehlak¢i davraniglart vo FMCG sektoru ilo bagli oldugca c¢ox sayda elmi
todqiqatlar hoyata keg¢irilmisdir. FMCG vo ya giindolik tolobat mallar1 milyonlarla insanin
gilindolik hoyatda six vo davamli sokilds istifads etdiyi mohsullardir [6]. FMCG mohsullarinin
alinmasina tosirlo bagl aragdirma milyonlarla insana onlardan neco istifads etdiklorini vo bu
barado na fikirlasdiklorini dyronmays komaok edir [5].

FMCG sektoru bir 6lkenin iqtisadiyyatinin on sektorlarindan biridir. Azarbaycan iqtisadiyyatinin
asas sektorlarindan olan FMCG ham keyfiyyat vo ham do komiyyast olaraq giinii giindon inkisaf
edir vo boyiiyiir. Niimunos olaraq qeyd edos bilarik ki, 2022-ci ilin yanvar-aprel aylarinda istehlak
qiymotlori indeksi 2021-ci ilin yanvar-aprel aylarina nisbaton 1124 faiz, o ciimlodon orzaq
mohsullari, ickilor va tiitliin momulatlar {izro 117,4 faiz, qeyri-orzaq mohsullar1 iizro 106,4 faiz,
ohaliys gostorilmis 6donisli xidmatlar {izra 110,2 faiz togkil etmisdir [8]. 2023-ci ilin yanvar-mart
aylarinda istehlakg¢ilarin tolabatlariin 6deonilmasi mogsadile satilmig mallarin

vo gostorilmis xidmotlorin doyori 16 milyard manat olmaqgla 2022- ci ilin yanvar-mart aylarina
nisbaton miiqayisali qiymatlorle 4,7% artib [9].
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Problemin aktuallig vo slaqali tadqgiqatlar.

Qloballasan diinyadaki artan rogabatin natico lkomizdo do goriinmokdadir vo bu rogabatin on ¢ox
rastlandig1 sektorlardan biri do giindslik tolabat mallar1 sektorudur. Rogabstdo on azi bir addim
ondo olmaq Ug¢iin satis1 toskil edilon mohsullarin brendlogdirilmasi miitloq vacibdir. Brending
strategiyalarinin totbiqi ilo hoyata kegirilon brendlogmo naticosine 6lkonin giindslik tolabat mallari
biznesindo rogabot sortlogir vo notico istehlakg¢ilar daha c¢ox faydalanir. Eyni proseslorin
Azorbaycanda da bas verdiyini nozors aldigda, brendin giindslik tolobat mallarina tosirini 6lgmok
oldugca vacibdir. Qeyd etmok lazimdir ki, bu istigamotdo elmi vo praktiki moagqaloslorin azlig1 bu
movzunun aktualligindan xabar verir.

Tadqiqatin magsadlari :
1. Azerbaycanda FMCG mohsullarinin satinalinmasina tosir edon faktorlarin miioyyen

edilmosi;

2. Azorbaycanda FMCG mohsullart istifade edon respondentlorin momnunlugunun basa
distilmasi;

3. Istehlak¢ilarn  FMCG mohsullart  satinalma qorarina  brend adimn  tosirinin
aydirnlagdirilmast;

4. Azorbaycanda marketing miitoxassislorinin tokmillosdirilmosi metod vo yollarinin toklif
edilmasi.

FMCG sektorunda mohsullar oldugca ¢coxdur vo brend mohsullarla yanasi, hom do brend olmayan
mohsullarin  varlig1 istehlak¢ilara se¢im edorkon qarisiqliq yaradir. Bu prosesin fonunda
istehsal¢ilar da 6z mohsullarinin satisinda rogabst zamani mohsullarin brendlorsmosine vo
rogabatds on az1 bir addim 6nds olmaga can atir [4]. Son illords biitiin diinyada FMCG sanayesi
olduqgca miirakkab bir bazar voziyyati ilo lizlosib. Boazi kateqoriyalarda bir zamanlar moshur olan
brendlor ya bazardan silinib, ya da kateqoriya liderlori ilo asagi qiymotli roqgiblor arasinda
sixigdirilib. Bu arasdirma Azorbaycanda FMCG sonayesinin inkisafina dostok olmagq iiciin ¢
mithiim amil, yoni satisin stimullagdirilmasi, vaxt moahdudiyyatlori vo brendin mdévcud olmamasi
izorindo comlosmayi tovsiyo edir.

Brend miiassisa li¢iin sadoco mohsulun adini toronniim edon bir varliq deyil, hom do miiassisonin
doyarine daoyer qatan fiziki vo emosional faktorlarin kombinasiyasidir. Brendin mahiyyati vo
monast brendin konfiqurasiyasinin osasinda dayanir [7]. Bununla yanasi, brending marketinq
strategiyasinin mithiim aspektlorindon biridir vo brendinq tokco goriintii deyil, eyni zamanda
miistori doyorinin yaradilmasinin osaslaridir vo hom do rogabot iistiinliiyli yaratmaq vo bunu
gorumagq l¢iin asas vasitodir [1].

Loken, Ahluwalia, vo Houston (2010) bildirirlor ki, brendler bizness prosesina sabitlik gatirir vo
hagsiz rogaboto moruz galmaqdan qorumaqgla yanasi investisiya vo planlasdirmanin daha giicli
sokildo hoyata kecirilmasino imkan verir [3]. Brendlor biznesin aktivloridir vo ganunla
tokrarlanmadan qorunur. Brend yaratmaq uzun zaman alir, sirkotdon vo onun marketing
miitoxassislorindon olduqca cox diqgoat tolob edir. Noticodo iso istehlakgilar se¢imlorini tosnif
etmok {i¢iin brendlordon istifado edirlor [10]. Biitlin bu proseslorin fonunda miiossisolor 6z
strategiyalarinin qurulmasinda vo eyni zamanda biznes proseslorini tokmillosdirilmosindo
brendinq foaliyyatlorino diqqet yetirir vo notico olaraq biitlin  bunlar somoraliliyin
qiymatlondirilmasine nozare alinir [2].
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Metodlar

Azorbaycan orazi olaraq bdyik oldugu iciin 6lkonin hor noqtosindo miivafiq sorgularin
kecirilmasi boyiik vaxt alacagindan vo paytaxt Bakida 6lkonin hor regionundan ohalinin olmasi
sobobindon todqiqat sahosi olaraq Baki se¢ilmis vo tosadiifi segmo {isulundan istifado edilorok
Bakinin miixtolif rayonlarinda 420 odod fiziki sorgu (anket) doldurulmusdur. ©ldo edilon
molumatlar sado bir codvaldo yigilmisdir. Seg¢ilmis niimuns respondentlor torofindon FMCG
mallarindan istifado ilo bagli momnunluq soviyyesi asili doyison olaraq gobul edilir. Todqiqgat
ticiin secilmig Miistaqil (asili olmayan) dayisenlar yas, cins, ailo vaziyyati, tohsil, peso, illik golir,
ailonin 6l¢iisti, FMCG mallarinin satinalinmasi tezliyidir. Molumatlar korrelyasiya, Henry Garrett
Ranking texnikasi, c¢oxdoyisonli reqresiya kimi statistik alotlordon istifade etmoklo tohlil
edilmisdir.

Korrelyasiya tohlili

Iki vo daha artiq tosadiifi doyisenlor arasindaki statistik olaqoni tosvir etmok iigiin istifado edilir.
Bu dayisonlordon birinin va ya bir nec¢asinin doyismasi digorlorinin sistematik dayismosine sobab
olur. Secilon miistaqil (asil1 olmayan) doyigonlor ilo asili doyigon olan momnunluq saviyyasi
arasindaki olagos korrelyasiya istifado edilorok tohlil edilib.

Cadval 1. Segilmis doyisonlor vo momnunluq saviyyssi arasindaki sixliq (korrelyasiya tohlili).

Ne Dayisonlor Korrelyasiya (r)
1. Cins -0.011NS

2. Yas 0.149*

3. Tohsil saviyyasi 0.123*

4, Peso 0.128*

5. illik golir 0.202**

6. Ails lizviiniin say1 -0.254**

7. Satinalma tezliyi 0.158**

8. Satinalma metodu (rejimi) 0.135*

Qeyd: **1%-lik soviyyads shomiyyatlilik omsali, *5%-lik soviyyado shomiyyatlilik omsali

Cadval 1-do goriildiiylti kimi, geyd edilon 8 doyison arasinda sadoco cins faktoru ilo FMCG
mohsullarma olan momnunluq derocesi arasinda shomiyyatli slaqe yoxdur. Yas, tohsil, peso vo
satinalma metodu kimi doyisonlor 5%-lik soviyyodo statistik ohoamiyysts sahibdir. Digor
dayisonlor isa 1%-lik soviyyato statistik ohomiyyato sahibdir. Buna gora do deys bilarik ki, cins vo
ailo lizviiniin sayindan basqga biitiin doyisonlor ilo FMCG mohsullarina olan momnunluq doracasi
arasinda pozitiv korrelyasiya vardir. Sadoco ails {izviiniin say1 iso neqativ korrelyasiya sahibdir.

Coxdayisonli reqressiya

Asili olmayan miistoqil faktorlarin qarsiligh asililigini vo onlarin FMCG mohsullarindan
moamnunluq saviyyasini 6lgmak li¢lin naticaler coxdayisenli reqressiya metodu ils tohlil edilmis vo
naticolori Cadval 2-do gostorilmisgdir.

Cadval 2. Coxdoyisonli reqressiya analizi
Ne | Dayisonlar Standartlasdirilmamis Standartlasdirilmig T Sig.
amsallar (Unstandardized amsallar Standardized
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Coefficients) Coefficients)
B Std. Error Beta
(Constant) 0.783 0.232
1. | Cins -0.086 0.071 -0.038 -1.265 | NS
2. | Yas 0.069 0.032 0.117 2.033 | 5%
3. | Tohsil soviyyasi 0.825 0.029 0.853 26.045 | 1%
4. | Peso 0.286 0.093 0.177 3.025 | 1%
5. | llik golir 0.256 0.127 0.123 2.089 | 5%
6. | Ailo {izviiniin say1 -0.215 0.096 -0.128 -2.213 | 5%
7. | Satinalma tezliyi 0.166 0.073 0.135 2.356 | 5%
8. | Satinalma metodu (rejimi) 0.208 0.103 0.115 2.023 | 5%
R-value R?-value Degree of Degree of freedom F value Significance
freedom - V1 -V2
0.850 0.723 9 290 84.52 1% Level

Coxdoyisonli reqressiya omsali (asili doyison) statistik cohotdon uygun golir, ¢iinki R? 0.723-dr.
Bu gostorir ki, asili olmayan azad doyisonlor secilmis respondentlor torofindon hiss olunan
momnunluq saviyyasindoki dayisikliyin toxminon 72,3%-na tohfa verir vo bu, miivafiq olaraq 1%
va 5% soviyyesindae statistik cohatdon shomiyyatlidir.

Cadval 2-o asason qeyd edo bilarik ki, Yas, tohsil, peso, illik golir, satinalma tezliyi vo Alis Modu
ilo momnunluq soviyyssi arasinda miisbot alaqa vardir. Digor torofdon, ailo Olciisiiniin omsali
neqativ olaqoya sahibdir. Bundan olavo, yas, tohsil, peso, illik golir, ailonin 6l¢iisii, satinalma
tezliyi vo satinalma modunun tohfasinin statistik cohotdon ohomiyyatli oldugu qeyd edilorso,
onlarin momnunluq saviyyasina tasirinin digar doyisonlorden daha giiclii oldugunu deyas bilarik.
Beloliklo, yuxaridaki tohlildon asagidaki noticoye golmok miimkiindiir. Bu todqiqatda FMCG
mohsullarindan momnunluq soviyyasi ilo respondentlorin yasi, tohsili, pesasi, illik goliri, ailonin
boyiikliiyii, satinalma tezliyi vo satinalma rejimi arasinda pozitiv slaqe vardir.

Henry Garrett Ranking texnikasi

Brend mohsullar1 almaga sovq edan xiisusiyyatlor. Miistorilor hor zaman onlar1 gane edon
brend mohsullar1 almagq {i¢iin xiisusi magazani secirlor. Bu mogsadls geyd edilon yeddi sobab iizro
respondentlorin royi alimmisdir. Bunlar brend, qiymet, asan alds olunma, gigiyena, soffafliq,
keyfiyyat vo mohsulun monsoyidir. Bu amillorin shamiyyatino gora siralanmasi respondentlordon
istonmigdir. Tolob olunan on vacib amillori miisyyon etmok {iglin “Henry Garrett Ranking”
texnikasi istifade edilmis vo magazani segmo sobablorinin siralanmasinin toforriiatlar1 asagidaki
cadvaldo gostorilmisdir.

Cadval 3. Brend mohsullart almaga s6vq edon xiisusiyyatlor.

Ne | Sabob Macmu bal Orta bal Reyting
1. Brend adi 15385 51.2 Il

2. Qiymat 16956 56.5 I

3. Asan alds edilma 14684 48.7 v

4. Gigiyena 14065 46.5 \Y

5. Soffafliq 13483 45 VI
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Keyfiyyat 16822 56.1 1
Moanso 13185 43.8 VI

~

Hesablamalar gostordi ki, miistorilor magazani segorkon osason qiymot faktoruna vo daha sonra
iso keyfiyyor faktoruna iistlinliik verir vo Garrett omsali da bunu dostokloyir, miivafiq olaraq
16956 vo 16822. Sonuncu yerds iso 13483 vo 13185 Garrett omsali ilo soffafliq vo monso
faktorlar tutur.

Brand mohsullarin satinalindig: yer
Henry Garrett Ranking texnikasi istfado edilorok ekskluziv magazalar, Alis Veris Morkozlori

(AVM) vo Firma magazalar ii¢ osas satinalma yeri olaraq 6lmado istifado edilmisdir.

Cadval 4. Brand mohsullarin satinalindig: yer.

Ne | Mokan Macmu bal Orta bal Reyting
1. Ekskluziv magazalar 15233 50.1 1

2. Alig Veris Morkoazlori (AVM) 16565 54.3 |

3. Firma magazalari 13101 43.1 1

Tohlillor gostordi ki, miistorilor sevdiklori brendlori satin alarkan ilk olaraq AVM-lori, daha sonra
ekskluziv magazalar1 vo on sonda ise firma magazlarini iistiin tutur. Garrett omsallar1 da miivafiq
olaraq bunu tosdiq edir.

Satinalma qararina tasir edon faktorlar

FMCG mohsullarin satinalinmasi gararina bir ¢ox factor tosir edir vo bu faktorlarin tohlil edilmasi
mogsadilo 9 faktor miioyyon edilmis vo Henry Garrett Ranking texnikasi ilo dl¢iilorok miistorilorin
secimloring asason ohamiyyatlilik siras1 miisyyon edilmisdir.

Cadval 5. Satinalma qgorarina tosir edon faktorlar.

Ne | Faktorlar Macmu bal Orta bal Reyting
1. Mahsulun xususiyystlori 15622 52.1 \%

2. Qiymot 17801 59.2 |

3. Keyfiyyat 17769 59.0 1

4, Brend adi 16700 55.1 1

5. Reklam 15465 51.6 VI

6. Kampaniya middati 16051 53.2 v

7. Ray liderlori 11120 36.9 IX

8. Moashurlarin reklami 13040 43.2 VII

9. Mediya 11850 36.5 VIII

Tohlillor gostormisdir ki, miistorilorin FMCG mohsullarin1 satin alarkon satinalma qorarina tosir
edon faktorlar arasinda ilk {i¢ yeri sirasi ilo qiymat, keyfiyyot vo brendin ad1 tutur. Daha sonra isa
sirast 1lo kampaniyalar, mohsulun xiisusiyyatlori, reklam, moashurlarin reklami, mediya va roy

liderlori galir.

Noatico
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Korrelyasiya tohlilindon do goriindiiyili kimi, cins, tohsil soviyyasi, peso, illik galir, ailonin 6l¢iisii
vo satinalma tezliyi kimi doyisonlorin secilmis respondentlorin FMCG mohsullarin aligina tosiri ilo
miisbot korrelyasiya, satinalma modu iso monfi korrelyasiyaya malikdir. Reqressiya tohlilindon
aydin olur ki, FMCG mohsullarinin satinalinmasi ilo yas, tohsil, pesas, illik golirlori, ailonin
boyiikliiyli vo satinalma tezliyi arasinda pozitiv olage var. Henry Garrett Ranking tohlili gostordi
ki, miistorilorin oksoriyysti “AVM” va “Ekskluziv magaza’larin satdiglart1 brend mohsullari
satinalmag1 disiiniir. Henry Garrett Ranking texnikasindan belo noticoyo golmok olar ki,
mustorilorin  oksaoriyyoti “mohsullarin  qiymeti” ve “keyfiyyot’inn FMCG mohsullarin
satinalinmasinda tosir edon miithiim amillor oldugunu diisiintir.

Takliflor

Marketinq miitoxassislori brendin yaradilmasi vo movcud brendlorin mohkomlondirilmasi {igiin
strategiyalarin totbigino ciddi yanagsmalidir. Eyni zamanda, marketinqg miitoxassislori golirliliyi
artirmaq tg¢lin xiisusi brend mohsullara inami barpa etmoyi diqgotdo saxlamalidir. Kampaniya
programlar1 real olmali vo miistorinin etibarin1 qazanmalidir. Brendin ciddiliyi vo keyfiyyati ilo
bagli miistorilor iiclin forqindolik vo togviq islorino istiinliik vermoli vo brendin faydalarimni
diggoato ¢atdirmalidir.

Marketinq kompleksi strategiyalart qurularkon diggatli olmaq vo hor bir faktorun miimkiin tosiri
va naticasi tohlil edilmalidir. FMCG bazarinda raqabst olduqca giicliidiir vo hom brend, hom do
brend olmayan sado mohsullar oldugca ¢oxdur. Qiymotlondirmo strategiyalart mohsulu
forglondirmays imkan verir vo noticads satis hocmindo 6ziinii gostorir. Paylama kanallar
miimkiin godar ¢ox nozarot altinda olmali vo miistarilorlo effektiv vo samarali slagalor qurulmali
va brendlorin penetrasiyasi hoyata kecirilmalidir.
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BJIUAHHUE BPEHJIA HA HOKYIIKY TOBAPOB IOBCEAJHEBHOI'O CITPOCA
(FMCG) B ABEPBAUTKAHE: DOMIIMPUYECKOE UCCJIEAJOBAHUE

I'ynues Ceiimyp
Aszepbaiimxanckuii ['ocynapcrBennsiii YHauBepceutet Hedytu n [IpombliieHHOCTH
OTpacieBasi 9KOHOMUKA, JUCCEPTaHT, https://orcid.org/0000-0002-4092-5142, seymurquliyev@yahoo.com,

PE3IOME

ToBapsl MOBCEAHEBHOTO MOTPEOICHUS COCTABIAIOT OCHOBHYIO YacTh OIO/DKETa HACEIICHUS BO
BceX cTpaHaX. Po3HMuYHas mnpoja)ka 53TUX MPOAYKTOB TMpHUBJIEKIa OOJbIIOE BHUMaHHUE
noTpeduTeneii M MOJUTHUKOB, MOCKOJIBKY XOPOHIO (PYHKIMOHUPYIOUIUH CEKTOp PO3HUYHOM
TOProBJIM HEOOXOIUM JUIsl €XKEIHEBHOIO CHAOXKEHHUS 3TUMHU Ba)XKHBIMHU INPOJYKTaMHU BBICOKOTO
KauecTBa M 110 HU3KOH 1ieHe. ToBapbl MOBCEIHEBHOTO CIIPOCA — ATO TOBApPbI, UMEIOIINE BBICOKUI
000paYnBaeMOCTh Ha IOJKaxX, MPOJIaBaeMble 10 OTHOCUTEJIBHO HHU3KOHM IIeHe, He Tpelyrolue
0COOBIX pa3MBIIUICHUH, BPEMEHM M (PUHAHCOBBIX pecypcoB s mpuoOpereHus. Kaxaplii
npoaykt FMCG umeer Gosnee HU3KYH MapXy MNpHObUIM, HO Mpojaka OOJBIIOro KOJIWYECTBa
IPOAYKTOB MOXET MUMeTh 3HaueHue. [loTpedurenn yacto MOKyHmarT U HOTPEOJISIOT MPOIYKTHI
FMCG, takue Kak TUICHEHUYECKHE IPUHAIIEKHOCTH, MBLJIO, KOCMETHKa, 3yOHas macTa,
cpezAcTBa AJisi OpUThHsI, MOIOIIIME CPEACTBA U APYTHe TOBaphbl HEAJTUTENBHOIO MOJIb30BaHUs, TAKUE
KaK CTEKJISIHHAsl Tapa, JlaMIibl, 0aTapeu, OyMakHble M IUIACTUYECKUE HU3JeNus, Beapa. Takum
0o0pa3oM, 3TO HCCIIEJOBAaHUE COCPEJOTOUYEHO HAa TOM, B KakOW CTeNeHH OpeH]l BIUSET Ha
perieHust norpedutenei o Mokynke B AsepOaimxaHe. VMccienoBanue mokaszayio, YTO MHOTHE
pecnoHAeHTsl oTharoT npeanourenue toBapaMm FMCG no nene m kadectBy. llo pesynpraTtam
UCCIIEIOBaHMs MCCIEI0BAHUE COBETYET CIEIUAINCTaM M0 MAPKETUHTY OOpaTUTh BHUMaHHUE Ha
JesTeIbHOCTD M0 OPEHAMHTY M BBICIUTH Ha HEe I0CTaTOYHBIN OI0DKET.

Kurouesnbie cinoBa: FMCG, pemenre o mokymnke, OpeH1, TOTpeOUTEIbCKOE MTOBEICHHE.
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ABSTRACT

The article is dedicated to the study of Shamkir region and surrounding areas of the Republic of
Azerbaijan in terms of tectonics, geology, geomorphology and seismicity through the literature
review. The research area covers approximately 4300 km? territory in the north-eastern part of the
Lesser Caucasus and in the Middle Kur depression, located between the southern slope of the
Greater Caucasus and the northern part of the Lesser Caucasus. Given research area includes
strategic important objects as Shamkir and Shamkirchay reservoirs, Shamkir and Shamkirchay
hydroelectric power stations. From this point of view, geological, geomorphological and tectonic
study of the area plays an important role in future safety assessment studies of critical objects, as
well as taking the right steps to protect such objects by recognizing the area extensively. The
Jeyranchyol zone of the Middle Kur depression and the Lyok-Garabakh zone of the Lesser
Caucasus are two main geomorphological structures that form the study area. Middle Kur
depression is compressed between the southern slope of the Greater Caucasus and the northern
part of the Lesser Caucasus. Thus, it is under the stress which could trigger the seismicity in the
region. The Jeyranchyol zone is a structure consisting mainly of anticlinal belts involving
Oglutepe, Mammadtepe, Saloglu, Garatepe, Gurzundag, Koyrukeylan, Jeyranchyol, Tarsdallar,
Buyukkesik, Gushguna, Ortagash, Quyrugenchi, Bayramli, Yenikend, Garayazi, Soyugbulag,
Poylu, Zayam and Khuluf anticlines. The Lyok-Garabakh structure is formed by Shamkir, Goygol
anticlines, Galakand and Dashkasan synclines. The Shamkir and Goygol anticlines are called
Shamkir anticlinoria, and the Galakand and Dashkasan synclines are called Dashkasan
synclinoria. The territory includes geomorphological elements such as Zayamchay, Shamkirchay,
Goshgarchay, Ganjachay, and tectonic elements such as the Ganjachay transversal fault and Kur
thrust. The Ganjachay transversal reserve fault interrupts the Shamkir anticline in the southeast
direction and from that place the Goygol anticline goes as the continuation of Shamkir anticline.
The Dashkasan synclinoria is a structure extending in the subentudinal direction from the
upstream of Zayamchay to the left side of Ganjachay. The geological composition of the area
varies between Mesozoic and Cenozoic. From the south to the northward, there are older rocks to
more modern ones. Jurassic sediments prevail in the mountainous southern part. It is mainly
composed of the middle part of the Middle Jurassic (J2%). There are few Lower Jurassic (J1),
Middle and Upper Jurassic and Lower Cretaceous intrusive rocks, Upper Middle Jurassic
(Callovey) and Jurassic (J2%-Js), Upper Lower Jurassic (J23-J3) rocks. They include volcanic,
volcanic-sedimentary and sedimentary rocks. As for the northern plain part, Quaternary sediments
prevail. There are the “Agcagil” (N2%a) sediments and continental layers in this part of the study
area. The thickness of "Agcagil" (N2?a) sediments is 500 m. They do not seem on the surface.
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Their composition is clay interspersed with sand and sandstone beds and more in deeper there are
basal conglo merates. Quaternary sediments are 400 m thick, Paleocene sediments 50 m, Eocene
sediments 700 m thick in the Middle Kur depression zone. About the seismicity of the study area,
according to the analyzed literature the given territory is characterized by intensity VII-VIII
(MSK-64). The most seismic zones in the area are Ganja-Goygol and other parts of the Lesser
Caucasus. In addition, seismic impacts from outside are also observed in the area, for example,
from the Mingachevir zone and southern slope of Greater Caucasus.

Keywords: Shamkir, Middle Kur Depression, Lesser Caucasus, Jeyranchyol, Lyok-Garabakh.

BIBLIOQRAFIK iCMAL 9SASINDA SOMKIiR RAYONU VO OTRAFININ
TEKTONIK, GEOLOJi, GEOMORFOLOJi VO SEYSMIiK TOHLILI

Tural Babayev?, Qulam Babayev!
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XULASO

Mogalo Azarbaycan Respublikast Somkir rayonu vo otraf orazilorinin tektonika, geologiya,
geomorfologiya vo seysmiklik baximindan adobiyyat tahlili yolu ilo 6yronilmasina hasr olunur.
Tadgigat sahasi Kigik Qafgazin simal-sorg hissasindos va BOyUk Qafqazin conub yamaci ilo Kigik
Qafqazin simal hissosi arasinda yerloson Orta Kiir ¢okokliyinda togribon 4300 km? sahani ohato
edir. Orta Kir ¢okokliyinin Ceyrang6l zonasi, Kicik Qafqazin Lok-Qarabag zonasi todgigat
orazisini formalasdiran iki osas geomorfoloji strukturdur. LoOk-Qarabag strukturunu Somkir,
Goygol antiklinallari, Qalakond vo Dagkason sinklinallari omolo gotirir. Somkir, Goygol
antiklinallar1 birlikdo Somkir antiklinoriyasi, Qalakond vo Dagskason sinklinallart birlikda
Dagkoson sinklinoriyast adlanir. Oraziyo Zoyomgay, Somkircay, Qosqarcay, Goncocay Kimi
geomorfoloji, Gancagay enina qirilmasi, Kiir iistogalmasi kimi tektonik elementlor daxildir.
Orazinin geoloji torkibi mezozoy vo kaynozoy arasinda doyisir. Orazinin conubundan simalina
dogru daha yash siixurlardan daha miasir siixurlar istiqgamotinds diiziiliis var. Dagliq conub
hissadoa Yura ¢okintllori Gstunlik toskil edir. Simal diizonlik hissaya goaldikds iso dérdiincu dovr
cokuntulori Gstunluk taskil edir. Yura ¢okiintiilorinin torkibinds vulkanik, vulkanik-¢gokma vo
¢okiintlii siixurlarina rast golinir. Todqgiq olunan orazinin seysmikliyi haqqinda, tohlil edilon
odobiyyata oasasan, bu arazi VII-VIII (MSK-64) intensivliyi ilo saciyyslonir.

Acar sozlar: Samkir, Orta Kir Cokakliyi, Kigik Qafgaz, Ceyrangél, Lok-Qarabag.

Giris

Noazords tutulan todgigat Azarbaycan Respublikasinda Somkir rayonu vo otraf orazilords aparilir.
Qeyd edilon todgigat sahesi Kicik Qafgazin simal-sorg hissasi vo Boyiik Qafgazin conub yamaci
ilo Kigik Qafgazin simal hissosi arasinda yerlogon Orta Kir ¢okokliyidir. Segilon orazinin
hiidudlar1 simalda (45.83 Sorq, 41.14 Simal) koordinatindan (46.61 Sorq, 40.85 Simal)
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koordinatina kimi, conubda (45.53 Sorq, 40.67 Simal) vo (46.30 Sorq, 40.38 Simal) koordinatlari
arasindadir (Sokil 1). Orazinin sahosi 4298.815399 km? ~ 4300 km?2-dir. Tadqigat zonasmin
sarhadlari vo sahasi ArcGIS 10.7 (ESRI, 2018) program tominati ilo misyyan edilmisdir.

Mogalo odobiyyatlarin tohlil olunmasi {isulu ilo yuxarida toyin olunan orazinin tektonik,
geomorfoloji, geoloji vo seysmik baximdan todqig edilmasina hasr olunur. Toadgiq olunan saha
daha oncadon Atayeva, Bokirov, Budagov, Eppelbaum, Oliyev, Olizads, Qadirov, Quliyev,
Pogorelova kimi ham vyerli, ham xarici alimlorin diqgstini ¢okmisdir. Alimlarimizin saylori
“Azorbaycanin  Geologiyas1” adli kitabi da elm diinyasina qazandirmigdir (Azarbaycanin
Geologiyasi, 2015).

Tedqigat Sahasinin Tasviri

Tadgiqat Srazisi WA Taddiqat Srazisi (Ssmkir)
(Samkir rayonu) [ ]1Azsrbaycan
S Azarbaycan Respublikasi
z
g |
z
g- 1cm =47 km

50°00"E

1cm =10 km
0 75 150 300 Km

46°00"E
Sakil 1. Todgigat sahasinin tasviri

Maqsad

Problemin aktualhg va alagali tadqgiqatlar

Togdim olunan todgigat orazisi Semkir vo Somkirgay su anbarlari, Somkir va Samkircay su
elektrik stansiyalar1 kimi stratejik ohomiyyato sahib obyektlori ehtiva edir. Bu noqteyi nazordon
orazinin geoloji, geomorfoloji, tektonik baximdan &yranilmasi golocokds obyektlorin
tohltkasizliyinin giymatlondirilmasi todqiqatlarinin  aparilmasinda, eloco do orazinin yaxsi
taninaraq bu kimi obyektlorin miihafizosinds diizgiin addimlar atilmasinda miihiim rol oynayir.
Belolikls, bu mogalo yuxarida sadalanan prioritetlorin reallagdirilmasina miistovi hazirlamaq
mogsadilo adobiyyat molumatlarini tahlil vo icmal edorok — buraya 20-ci osrda golomo alinmis vo
dovrimuizdo mioyyan godor optimizasiya olunmali adabiyyatlar da aiddir — todgigat arazisinin
vahid vo muasir tosvirini toqdim edir.
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Metodlar

Tektonik, geomorfoloji tahlil.

Orazi geomorfoloji cohotdon iki boylk geostrukturu 6ziinds comlogdirir: Orta Kiir ¢okakliyi vo
Kic¢ik Qafgazin simal-sorqi hissasi (IToropenosa, 2016). Simal hisso Orta Kiir depressiyasina daxil
olub Ceyrangdl zonasi adlanir. Conub hisss Kigik Qafqazin simal-gorgi hissasina daxil olub Lok-
Qarabag zonast adlanir. (Sokil 2). Bu iki strukturu Kur U(stogolmosi ayirir (Azorbaycan
Geologiyasi, 2015).
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Sakil 2. Azarbaycanin geomorfoloji xoritasi (Slizado 2016)
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Ceyrang6l zonasi, osason, antiklinal qursaqlarindan ibarst olan strukturdur. Oglutops,
Mommadtopa, Saloglu, Qaratopa, Giirzundag, Koyriikkeylan, Ceyrangdl, Tarsdallor, Boyiikkasik,
Qusquna, Ortagas, Quyrugengi, Bayramli, Yenikond, Qarayazi, Soyugbulaq, Poylu, Zayom vo
Xuluf antiklinallart bu zonaya daxil olan antiklinallardandir (Azarbaycan Geologiyasi, 2015).
Todgigat orazisinin conubu LoOk-Qarabag zonasmin miirokkob struktur elementi olan Somkir
yarimzonasi adlanir (Azarbaycan Geologiyasi, 2015). Qarbds va sarqds miivafiq olaraq Somkir va
GOygol antiklinallar1 Somkir yarimzonasini toskil edir. Somkir antiklinali heterogen vo qirisigli-
bloklu xaraktera sahibdir. Nisboaton iri olan bu struktur oraziys bitovlikds tosadif etmomaklo
birlikdo boyik hissasi todgigat sahosinin daxilindadir. Qarb sorhaddi Tovuzcay, sorq sorhoddi
Goncagay enino qirtlmasidir. Gancagay enino qirilmasimin Somkir antiklinalin1 conub-sorg
istigamatinda kasmoasi ilo G6ygol antiklinali davam edir (Azarbaycan Geologiyasi, 2015). Goygol
antiklinali1 Agcakand vo Kapaz sinklinallarini bir-birindan ayirir vo Tortar ¢aymin yataginda enina
qirilma siiriismasi ilo kasilorok bitir (Azarbaycan Geologiyasi, 2015).

S0 /\ m [ =2 =3l =k 2]
410 < /\ ”"3’6 I8 ’I? f ‘|8 KX xxd g G752 ++t i0

e Tl \14 ===t
Daban boyuaca struktur martabalar:

1-Toars martabast, 2-Bayos martabast, 3-Bat martabast, 4- Ust Yura, 3-Ust Tabagts, 6-Paleogen
7-Antiklinoriyalar:

T-Alaverd, II-Samkir, II-Gaygol, IV-Murovdag, V-Agdam, VI-Qarabag]
8-Sinklinoriyalar:

(D-Orta Kiir, 2-Qazax, 3-Ye| ensutapa-Zaysm, @)-Gancagay,

1| ®-Ageakend, ©-Mardakerd, (D-Daskasan, (8-Kapaz, (9-Martunin]
1] 00-Sahdag, (1-Touraqacay, 12-Saribaba

40.7

I:' Intruzivlar:

1 | 9-Asag: Bayos quars dioritlar, 10-yuxar: Bayos plagiogranitlar,

| 11-Neokom granodiyoritlari, kvars diaritlari va qabro,

12-Yuxart Tabastr granitlen, 13-Post-Zosen qabro va dioritlar-sienitlar|
{ J] 14 - antiklinallarin mentesalari, 15 - takan ve qurilmalar,
I #]16 - vulkan puskiirmaleri markezlari

40.4
J

! ] ku - Kir Ustagalmasi, qdaq - Qalakand Daskasan ayiric1 qalxim,
geq - Gancagay enina qalxim

Sakil 3. Simal-sorqi Kigik Qafqazin tektonik sxeminds todqiqat orazisinin yerlosdirilmasi
(Oliyev,1961).

Tohlil olunan orazi georeferenslomo Usulunun tatbigi ilo Kigik Qafgazin simal-gorq hissasinin
Oliyev (1961) tarofindan tortib olunmus tektonik sxemina yerlosdirilorok Sokil 3-do verilmisdir.
Moagalads todgigat arazisinin tektonik baximdan aydin sokilda gavranilmasi magsadilo Sakil 3-do
verilon sxemin tohlilino genis yer verilir. Todgigat sahosinin simal hissosi olan Ceyrancol
zonasinda Yelensutopo-Zoyom ((3), Sokil 3) vo Goncacgay ((2), Sokil 3) sinklinallarinin qorbdon
sorgo dogru ardicil diiziiliistinii miisahido edirik. “ku” yuxarida vurgulanan Ceyrang6l vo LOk-
Qarabag zonalarmi aywran Kiir tistagalmasidir. Gancagay enina qirilmast Somkir antiklinalini
kosorok Goygol antiklinalini basladir. Bu, sxemds tosvir olunub (“geq”, Sakil 3). Tasvira
baxildigda Gancagay enina qirilmasmin conub-sorq istigamotinds Somkir antiklinali ilo yanasi
Kir Ustogalmasini do kasmasi ilo tors-qirilma strukturu formalasdirdigini goriiriik. Toadgigat
sahasinin conub hissasi olan Lok-Qarabag zonasini, asason, Somkir antiklinalindan ibarat goéririk
(11, Sakil 3). Bununla belo Somkir antiklinali biitdvliikdo todgigat orazisine daxil deyil vo Somkir
antiklinalindan bagqa orazido Daskason sinklinoriyas1t vo GoOyg6l antiklinali daxildir (Sokil 3).
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Dagkoason sinklinoriyasimin simal hissasi todgigat sahasino daxildir vo Somkir antiklinali ilo
sorhadlenir ((7), Sekil 3). Daskeson sinklinoriyas: Zoyemcayin yuxart axinindan Gancagayin sol
sahilina godor subentudinal istigamotdo uzanan strukturdur. DagkoSon sinklinoriyasit qoarbds
Qalakand va sorgds Daskasan sinklinallari olmagqla iki hissadir. Qeyd edilon iki hissa Gadaboydon
conub-sargqdo yerlason enino galxma ilo kaskin formada bir-birindon ayrilir (Atayeva, 1969).
Daskoson sinklinali Goancagay sinklinalina qodor davam edir vo Gancagay enina qirilmasi ilo
kasilorak bitir (Sakil 3). Eloco do Daskosan sinklinali Somkirg¢aydan baslayaraq Gancagaya godor
uzanir (Atayeva, 1969). Bu moalumati Sokil 3-lo sintezli formada tohlil etdikds aydin olur ki,
Godobaydon Samkircaya godar olan hisso mahz Qalakond sinklinalinin bir hissasidir. Homginin
Qalakond vo Daskoson sinklinallarin1 ayiran koskin qalxmanin Sokil 3-0 osason Somkir
antiklinalindan basladigin1 miisahido edirik (“gdaq”, Sokil 3). Qalxma Gadoboy sinklinalina
qovusdugu arazidon Samkirgaya godar intruziv siixurlarin altinda galir vo Daskason sinklinalindan
etibaran yenidon Gza ¢ixir (Sakil 3).

Geoloji tahlil

Orazinin geologiyast Sokil 4-do verilon geoloji Xoritoys asason tohlil olunur. Xoritays asason
orazinin geologiyasi mezozoy vo kaynozoy arasinda doyisir (Sakil 4). Conub hisss asason Orta
Yura dovrinin orta hissasindon (J22) miitosokkildir. Cox olmayan Asagi Yura (J1), Orta vo Ust
Yura vo Asagi Tabagir dovriiniin intruziv siixurlari, Orta Yuranin yuxari hissasi (Kalovey) va
Yura (J32°-Js), Asagr Yuranm yuxarr hissasine aid (J2-J%) siixurlar vardir. Homginin, Asag
Tobasirin yuxari hissesi — Asag1 Paleosen (Ki12-P1!) vo ¢ox az pleystosen (Qi2-Qs) siixurlari
yaslidan gonco dogru diizilmiisdiir. Azarbaycan Meliorasiya vo Su Tosarriifati Agiq Sshmdar
Comiyyatinin (2013) hesabatina osasan, todgigat sahasinin simal hissasinds olan yura ¢okintilori
asason vulkanik, bir godor az vulkanik-cokmo va ¢okiintli siixurlarindan togkil olunmusdur.
Molumati T'agupoB u mp. (2016) do tosdigloyir. Qranit, qranodiyorit, diorit intruziyalart bu
suxurlar 0zro yayilmisdir. Orazinin simal hissasi oksariyyatlo nisbaton daha mdiasir olan
pleystosen (Q12-Qs) siixurlari ilo miisahide olunur. Daha simala getdikco dordiincii dovr siixurlari
miisahido olunur. Bununla bels, Orta Yura (Kalovey) vo Ust Yura (J23-J3), Asag1 Tobasir - Asag1
Paleosen (K1%-P1%), Paleosen vo Asag1 Eosen (P12-P2'), Oligosen vo Asagi Miosenin kigik hissalori
(P3-N11) kimi siixurlar conub zonaya yaxin hissolorde az da olsa yayilmisdir (l'agupos u ap.,
2016). Somkir su anbar1 Holosen (Q4) siixurlar1 tizorindadir. Azorbaycan Meliorasiya vo Su
Tosorriifati Agiq Sehmdar Comiyyatinin hesabatinda (2013) osasan, orazinin bu hissasinda
cokiintiilor “Agcagil” (N2?a) Vo kontinental laylardir. Hesabata goro, “Agcagil” (N2?a) ¢okiintilori
transqressiv formada yash siixurlarda 6ziinii biiruzo verir. Tagupos (2012) “Agcagil” (N2%a)
¢okilntilorinin qalinliginin 500 m oldugunu bildirir. Bunlar qum vo qumdasi yataqlart ilo
sopalonmis gillardan ibaratdir va doarinlikds bazal konglomeratlar yer alir. Satha ¢ixislart yoxdur.
Homginin agupos (2012) orazide yayilmis dordiincii dovr g¢okiintiilorin 400 m, Paleosen
¢okdntulorinin 50 m, Eosen ¢okintllorinin 700 m qalinliginda oldugunu da bildirir.
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Sakil 4. Azarbaycanin geoloji xaritasi

Seysmiklik

Todgiqgat arazisinin boyukllyu nozars alindigda seysmiklik bir nega aspektdan orazinin hissalara
ayrilmasi ilo tohlil oluna bilor. Intensivlik baximindan orazi Orta Kiir depressiyasinda VII (MSK-
64), Kigik Qafgazin simal-gorq hissasinda, eloca do Ganca, Goygol rayonlarinda VIII (MSK-64)
olaraq giymatlondirilir. Todgigat sahasinin simal hissasi vo burada yerloson Somkir su anbari
Mingogevir zonasmnin aktivliyindon tesirlonma potensialini dasiyir. Gonco, Goygol rayonlarinin
aktivliyi da, hamginin, arazinin mumi aktivliyins 6z tasirini gostarir. Gancs rayonundan conubda
galan hissalords Kigik Qafqazin seysmik aktivliyi miisahido edilir. Umumilikde, «AzDTN 2.3-1»,
soh. 32, olava 1-o (Seysmik rayonlarda tikinti islori, AzDTN 2.3-1.) osason hazirlanmig
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Azorbaycan Respublikasi arazisinin seysmik rayonlasdirma xaritasine gora, Samkir rayonunun
seysmikliyi VIII (MSK-64) intensivlikli zalzals zonasidir.

Natica

Mogalo Azorbaycan Respublikasinin  Somkir rayonunun vo otraf orazilorinin tektonik,
geomorfoloji, geoloji va seysmik aspektlorinin bibliografik tsulla tahlil edilmasina hasr olundu.
Oyronilon tadgigat orazisi Azerbaycanmn iki miihiim geomorfoloji vahidini ehtiva edan bir sahayo
malikdir. Bu iki vahid todgigat sahasini simal vo conub hissalora boliir. Simal vahid Orta Kiir
depressiyasi, conub vahid Kigik Qafqazin simal-sorq hissasidir. Belalikls, tagdim olunan Gmumi
icmal secilon todgiqat orazisi haqqinda geyd edilan aspektlorin aktual tahlilini ehtiva edir.
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PE3IOME

Cratpa mnocssiieHa wuccienosanuio Illamkupckoro pailoHa W nOpuierarOUMX TEPPUTOPUI
AzepOaiikanckoir PecmyOnuku ¢ TOYKM 3peHMsI TEKTOHHUKH, TEOJIOTHUHM, IeoMOpPQOJIOrHMH U
CEICMMYHOCTH IOCPEACTBOM 0030pa JUTepaTypbl. TeppUTOpPHS HCCIENOBAHUS 3aHUMAET
wiomans okoso 4300 km? B ceBepo-BocTouHOM yactu Maioro KaBkaza u B CpegHeKkypHHCKOR
BIIQJINHE, PACIIOJIOKEHHONM MEXIY HOKHBIM CKJIOHOM boisbmoro KaBkaza m CeBEpHOHW 4acTbrO
Manoro Kagkaza. J[xelipanuénbckas 30Ha CpennekypuHckoii Binaaunsl u JIEk-Kapabaxckas 30Ha
Manoro KaBkaza sBHsAIOTCA JBYMS OCHOBHBIMH TI€OMOP(OJOTHYECKUMHU CTPYKTYPaMH,
dopmupyromue Tepputopuro  ucciepoBaHus. JIék-Kapabaxckas crpykTypa oOpa3oBaHa
[ITamxupckon u I'€Urénpckor aHTUKIMHAIAMY, [‘anakanackod v JlamKkecaHCKOW CUHKIIMHAISMU.
[Mamkupckasgs u I'eiirénbckas aHTUKIMHANKA HaspiBatoTCs [llaMKMpCKMM aHTUKIMHOPHEM, a
lNamakanackas m JlamkecaHckas CHHKIMHAIM — JIalIKECAaHCKMM CHHKJIMHOpPHUEM. TeppuTopus
BKJIIOYAET Takue TreoMopdosiornyeckue sjaeMeHThbl, Kak 3asamuail, [llamxupuaii, ['omrapuaii,
lManmpxavyail, © TEKTOHMYECKHE AJIEMEHTHI, TaKhe Kak | 'sHpKayalCKUM IMOMEpPEYHbIA pa3jioM U
Kypunckuit Hansur. ['eonorndyeckuii cocraB 061acTu BapbUpyeTcsl OT Me30304 110 KaiftHo30s. C
I0ra Ha CEBEp TEPPUTOPUU HCCIIEIOBAHUS HAOJIOIAeTCs PACTIONOKEHHE B HAIIPaBJICHUU OT OoJiee
JPEBHUX MOPOJ K 0oJjiee MOJIOABIM MopojaaM. B ropucroii 10’KHON 4acTH mpeoOiajaroT IpCKue
oTnoxkeHus. UTto kacaercs cCeBEpHON paBHMHHOW 4YacTH, TO 3/I€Ch NMpeo0ialaloT YeTBEPTHUHBIE
ornoxxkeHus. IOpckue OTIOXKEHUs BKIIOYAIOT BYJIKAHUYECKHE, BYJIKAHOTE€HHO-OCAJ0YHbIE U
ocaoyHble TopoAasl. UTo Kacaercs CEHCMUYHOCTH UCCIEAYEMOr0 PaioHa, TO MO aHAIU3UPYEMON
auTeparype naHHas teppuropus xapakrepusyercs VII-VIII untencuBHocThi0 (MSK-64).
Kurouessble cioBa: llamkup, Cpegnexypunckas BrnaauHa, Maneiit Kaskas, JIxetipanuén, JIEk-
Kapabax.

Publication history

Article received: 25.07.2023

Article accepted: 22.08.2023

Avrticle published online: 12.09.2023

DOI suffix: 10.36962/PAHTEI33102023-73

€202 0T ANSSI (¥0) £€ INNTOA



o
o
N
0

VOLUME 33 (04) ISSUE 10 2023

ISSN; 1609-1620 (Print); ISSN: 2674-5224 (Online)

'Y PAHTEI

-
REFERRED & REVIEWED JOURNAL

RADIOLYSIS OF INDUSTRIAL WASTEWATER IN THE PRESENCE OF
NANO-y-Al.Os UNDER THE INFLUENCE OF y-RADIATION

Nermin Mammadova?, Ulviyya Guliyeva?, Muslim Gurbanov?

123 Institute of Radiation Problems of the Ministry of Science and Education, Azerbaijan

1PhD student, https://orcid.org/0000-0002-5168-5658, n.memmedoval987 @gmail.com

2| eading Researcher, PhD, https://orcid.org/0000-0001-6842-4975, ulviyegulieval3@gmail.com,
Head of the laboratory, k.e.d., prof., https://orcid.org/0000-0003-3321-1026, mgurbanov51@gmail.com

ABSTRACT

The kinetics of changes in the concentration of toxic components under y-irradiation of industrial
wastewater from an oil refinery in the presence of nano-y-Al,Os has been studied. The
concentration of phenols, surfactants, COD and the total content of oil products at various
adsorbed dose were monitored. UV - spectrometric studies of irradiated samples in the range of
200-400 nm shows, that increasing the absorbed dose leads to a decrease in UV - absorption (Abs)
in the region of 200-210 nm. The mechanism of the observed regularities is discussed, including
radiation-chemical processes occurring in the liquid phase, the participation of electron-donor
centers in the decomposition of adsorbed molecules and adsorption of radiolysis products on the
surface of nano-y-Al,Os.

Keywords: Radiolysis, nano-y-Al,O3, wastewater, surfactants, oil products, COD.

Introduction

An increase in the yield of decomposition of molecules, adsorbed on nano-oxides and a difference
in the adsorption capacity of nano-oxides with respect to the molecules of the initial substances
and the products of radiolitic decomposition were established in [1-3]. it was shown that the
heterogeneous radiolysis of water in the presence of nano-y-Al>O3 leads to a significant yield of
hydrogen, the effect depends on the size of nanoparticles and the water-nano-y-Al>Os ratio [2].
The observed patterns are explained by the catalytic effect with the participation of no equilibrium
carriers (electrons and holes) and selective adsorption of transformation products.

In contrast to model systems, in real systems (wastewater) the radiolysis process is significantly
complicated due to the complex composition of the irradiated systems.

The purpose of this work is to study the kinetics of changes in the concentration of industrial
wastewater radiolysis products in the presence of nano-y-Al.Oz at different absorbed doses.

Objective

The nano-y-Al2O3 with a nanoparticle size of 50 nm with a specific surface S = 262.09 m2/g,
manufactured by USA Skyspring Nanomaterials was used. Wastewater samples from the Oil
Refinery plant in Baku were used. Samples were prepared by adding 0.1 g of nano-y-Al>0Os3 to 70
ml of waste water and irradiated on a Co® gamma unit with a dose rate of 0.1 Gy/s in the range of
absorbed dose of 0.3+55 kGy under static conditions in glass ampoules with a volume of 110 ml.
Liquid phase samples were analyzed in a VARIAN SCAN-50 UV spectrophotometer (UV-Visible
Spectrophotometer) in a 4 ml cuvette, 1 cm thick.

Methods
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The concentrations of organic components (surfactants, phenols, total content of oil and oil
products, total concentration of organic substances) were determined according to standard
methods [4-7].

Results and discussion

The products of radiolysis of heterogeneous systems "waste water + nano-y-Al.O3" were analyzed
according to standard methods and the change in the concentration of surfactants, phenols, total
content of organic products (COD) and phenols are measured. The composition of the
components in the original samples is shown in Table 1.

Table 1. Concentration of organic components in initial wastewater samples.

Organic Ingredients

Surfactants (mg/l)

Phenols (mg/l)

Total content of oil and
oil products (mg/l)

COD (mg O2/1)

Concentration

0.784

0.558

19.36

34.1

Subsequently, samples of heterogeneous systems “industrial wastewater + nano-y-Al203” were
exposed to y-radiation at different absorbed doses (0.3+55 kGy). Figure 1 shows the Kinetics of
changes in the above parameters depending on the absorbed dose.
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0 3 i T —— T A 0
0 20 40 60
D, kGy

Figure 1. Changes in the concentration of components depending on the absorbed dose at the
radiolysis of “industrial wastewater +0,1 gr nano-y-Al203” system. 1-COD, 2-phenols, 3-
surfactants, 4- total content of oil and oil products (TPH) (P=0.1+0.2 Gy/s)

As can be seen, with an increase in the absorbed dose, COD decreases from 34.21 to 12.14 mg/L,
the total content of petroleum products from 19.36 to 3.15 mg/L, the concentration of surfactants
from 0.784 to 0.014 mg/L, and phenols from 0.56 to 0.13 mg/L. The reduction rates were 64.5%,
83.7%, 98%, 77%, respectively, for COD, the total content of petroleum products, surfactants, and
phenols.

The following table shows the dose-dependent changes of degree of transformation of SSAM,
phenols, TPH and COD of the homogeneous phase at different adsorbed doses.
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Table 2. The degree of products transformation at the homogeneous phase and different adsorbed
doses.

Adsorbed dose, | Surfactants | Phenols | COD | TPH
kGy (%) (%) (%) | (%)
0,2 22 12 7,6 2,7
0,6 68 19 26 72
4 73 25 32 10,7
10 58 35 38 35
14 96 44 23 78
41 97 64 26 80

Comparing these values with the values obtained in graph 1, the following conclusions can be
drawn:

e The addition of nano oxide to the system leads to an increase in the rate of change of the

corresponding parameters in all cases.

e When nano oxide is added to the system, the conversion rate becomes more at small doses.
To obtain additional information, UV-spectrometric studies of irradiated samples were carried out
in the range of 200-400 nm. Figure 2 shows changes in absorption Abs at absorbed doses of
0.3+55 kGy.

Abs

200 25;0 SCIICI 35ICI 460

Wavelength (nm)
Figure 2. Changes in Abs absorbance of industrial wastewater samples from “industrial
wastewater +0,1 gr nano-y-Al.O3” system at different absorbed doses. 1-initial, 2-0.3 kGy, 3-0.8
kGy, 4-5.5 kGy, 5-55.4 kGy (P=0.1Gyl/s).

As can be seen, the spectra show changes in Abs with an increase in the absorbed dose. As the
dose increases to ~55.4 kGy, Abs decreases from ~4 to ~2.5. In addition, when the original
samples are irradiated at A=200-211 nm, peaks are observed associated with the absorption of
organic components present in the medium. As the dose increases, they disappear in this
wavelength range. It can be seen from the spectra that the beginning of absorption also shifts to
the region of short waves (from ~ 260 nm to ~ 220 nm) by the increasing of adsorbed dose.

Wastewater is a complex mixture of organic and inorganic impurities, but due to the predominant
concentration of water, y-radiation is absorbed mainly by its molecules, which leads to the
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formation of such active particles as hydrogen atoms, hydroxyl radicals and hydrated electrons. In
addition, hydrogen peroxide and molecular oxygen are formed as a molecular product.

H,0 — OH(2.8) + e, (2.7) + H(0.6) + H,(0.45) + H,0,(0.72) +
+HZ, (3.2) + OHZ, (0.5)

* In parentheses are the values of radiation-chemical yields, molecules/100 eV.

The generated active particles actively react with toxic organic and inorganic compounds in the
water. e.g. OH radicals can effectively react with aromatic compounds, and electrons with
electron sensitive compounds. the rate constants of these reactions are 10® -10° Ms[9,10].

The resulting active particles react with molecules of organic impurities and inorganic ions, such
as COs%, HCO3', OH", CI, Ca?*, Mg?*, Ca?+Mg?", SO4> and K*+Na* ions, the concentration of
which in the initial sample is presented in table 3.

Table 3. Concentration of inorganic ions in the initial sample of industrial wastewater.

Inorganic ions Concentration
Carbonate ion, COz* 28.8 mg/l

Bicarbonate ion HCOs 592.92 mg/I
Chlorine ion, CI 752.103 mg/I
Hardness, Ca?+Mg?* 10.18 mg eq/l
Calcium ion, Ca?* 36.648 mg/l
Magnesium ion, Mg? 101.507 mg/l
Sulfate ion, SO4* 847.922 mg/
K*+Na* ions 891.94 mg/I

The highest concentrations are observed for carbonate ions, chlorine, sulfate ions and Ca?*, Mg?*
and K*+Na* ions.

The kinetics of change of physico-chemical parameters of the radiolysis of simples at various
adsorbed dose was studied and results are given in the Table 4.

Table 4. Dose dependence of the physico-chemical parameters of the radiolysis process of the
system considered (P=0.1Gy/s).

Irradiation time, hours 0 0,3 1 7 17 24 72

pH 9,47 9,1 8,42 8,31 9,22 8,32 8,84
Salinity, % 2,4 2,3 2,5 2,5 2,4 3,4 2,9
Smell, point 5 5 4 4 4 3 3
Suspended particles, mg/l 39 33 32 30 26 22 20
special weight, g/cm?® 1,0025 | 1,0029 | 1,002 1,0016 | 1,0014 1,0012 1,0011
Electrical conductivity, uS/cm | 4600 4530 4700 4680 4580 5350 5420
Minerality, mg/I 3251,8 | 3172,3 | 3370,4 | 3471,1 | 2556,5 25455 2377,8
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The date presented in Table 4 shows the following regularities of the changes of parameters at
various doses:

e pH parameters are decreased slightly by dose increasing
Salinity of irradiated simples is slightly increasing by dose grows
Smell of irradiated simples slightly decreasing by dose increasing
Consentration of suspented particles are decreasing by dose increasing
Electrical conductivity is increasing by dose grows

e Minerality is decreasing by dose grows
The observed regularities are the result of the chemical reactions of active particles of water
radiolysis with molecules of organic and non-organic substances. The rate constants of the
reactions of the determined ions with the active particles of water radiolysis are shown in the
following table.

Table 5. The rate constants ( k ) of the reactions of the determined ions with the active particles
of water radiolysis [13].

Particils Reactions k, Ms™
HCOs +e7g — products 1.0X10°
HCOx +H — products 4.4%10
HCOy +OH" — COg* +H;0 8.5X10°
COZ +eag — products 3.9x10°
Co +OH — COg?+OH" 3.9%108
CO +OH — products 3.0%10°
cr +e7ag — products 1.0x10°8
o ~OH —CIOH 4.3X10°
coD +eag — products 1.0%107
coD +H — products 1.0%10’
COD +OH — products 2.0%108

Rate constants of the reactions of HCO3s more for the radicals OH and eaq of CO3? and CI" ions
with OH radicals.
In addition, reactions of dissolved oxygen with electrons and hydrogen atoms should also be taken
into account.

eaq+ 02_} G;

H+ O2— HO2

Further reactions of the formed oxygen ions and peroxide radical with radical products of
radiolytic decomposition of molecules of organic impurities lead to the oxidation of organic
molecules.

The addition of nano-y-Al2O3 to wastewater leads to the formation of a suspension in volume and
the accumulation of part of the oxide at the bottom of the ampoule. Therefore, the “waste water +
nano-y-Al203” system is a heterogeneous system, where the upper part contains oxide
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suspensions in an aqueous medium, as well as a part of nano-y-Al203, which also contains
wastewater components. The irradiation of such a complex system leads to direct radiolysis of
water, the formation of non-equilibrium surface centers on the surface of y-Al203 and radiation-
stimulated adsorption of products. The surfaces of nanooxides are characterized by high
concentrations of defect states, especially anion vacancies. Coordination-unsaturated cations
create acceptor centers with different strengths on the surface . Water molecules are adsorbed on
surface acceptor centers. The energy transfer of ionizing radiation absorbed by the nanooxide
phase occurs both in the adsorbed state and in the volume between nanoparticles, leading to the
formation of hydrogen atoms and hydroxyl radicals [14].

To explain the experimental results, it is also necessary to take into account the contribution of the
excited states of nanooxide formed under the action of y rays. Exciton states can interact directly
with adsorbed water molecules, or they can decompose into electron-hole pairs in defect states.In
addition to the above processes, under the influence of y-quanta on nanooxide systems, the
contacting volume between nanoparticles can emit a large number of secondary electrons that lead
to the process of water radiolysis in nanoscale volumes, where decomposition products can be
separated by contacting surface states.

Thus, in radiation-catalytic processes of water decomposition, due to the efficient conversion of
energy transfer, the presence of strong acceptor centers of the surface and interparticles of
nanosized spaces for the implementation of radiation processes involving secondary electron
radiation from nanocatalysts, high yields of water decomposition can be achieved [14].

Thus, the role of nano-y-Al203 in the radiolysis of wastewater consists in the participation of
electron-donor centers and adsorption of the products of transformation of wastewater
components under the action of y-radiation. But the assessment of the contribution to the
radiation-chemical processes during the irradiation of wastewater in the presence of nano-y-Al.O3
requires additional research.

The formed active particles react with toxic component molecules and accelerate their
degradation processes.

Conclusion

1. It was found, that in the presence of nano oxide the degrees of reduction were 64.5%,
83.7%, 98%, 77%, respectively for COD, the total content of oil products, surfactants,
phenols and the changes in the total content of oil products and surfactants are more
strongly affected.

2. From the results obtained with the method of UV spectroscopy, it was found that when the
initial samples are irradiated at A=200-211 nm, peaks are observed corresponding to the
oxidizing components in the medium.

3. The mechanism of ongoing radiolitic degradation of toxice companents, involving the
products of water radiolysis and molecules of toxic components is discussed. The possible
participation of nonequilibrium charge carriers in the decomposition and adsorption of
molecules on nano Al,O3 of toxic components is also analyzed.
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XULASO

Neft emali zavodunun sonaye ¢irkab sularinin nano-y-Al;O3 istiraki ilo y-siialanmasi zamani
toksik komponentlorin konsentrasiyasinin doyismasinin kinetikasi todqiq edilmisdir.
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Mixtolif udulma dozalarinda fenollarin, ssthi aktiv maddoslorin, OKT-nin QAT;L;]; vo neft
mohsullarinin - imumi torkibina noazarat edilmisdir.200-400 nm diapazonunda siialanmis
nimunalarin UB - spektrometrik tadgiqgatlar: gostarir ki, udulmus dozanin artirtlmas: 200-210 nm
sahado UB-udma (Abs) azalmasina sabab olur.

Misahids olunan ganunauygunluglarin mexanizmi, o cimlodon maye fazada bas veran radiasiya-
kimyoavi proseslor, adsorbsiya edilmis molekullarin  pargalanmasinda elektron-donor
morkazlarinin istiraki va nano-y-Al2O3 sathinds radioliz mahsullarinin miizakirs edilmisdir.

Agar sozlar: radioliz, nano-y-Al2Os, tullanti sulari, sathi aktiv maddolar, neft mohsullari, OKT.

PAJMOJIN3 MPOMBILLIEHHBIX CTOYHBIX BOJ B IPUCYTCTBUU HAHO-y-
Al203 IO AEMCTBUEM y- U3JYUYEHUS

Hepmun Mawmenosal, Yassust Kyaunesa?, Mycaum Kypoanos®
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PE3IOME

HccnenoBana KUHETMKA HM3MEHEHHS KOHIIGHTPAIMM TOKCHYHBIX KOMIIOHEHTOB pPaJHOU3a
MPOMBINUICHHBIX CTOYHBIX BOJ HedTenepepabaThIBAONIET0 3aBOJa B MPUCYTCTBHH HAHO-Y-
Al>03. Cnemnnu 3a u3meHenneM koureHTpanuu ¢eronos, CITAB, XIIK u o6iero cogepikanus
He(TENPOAYKTOB. Y D-CIIEKTPOMETPUUECKIE HCCIEAOBaHUS 00TyYeHHBIX 00pa3lioB B JIHaNa3oHe
200-400 HM TIOKa3aJIM, YTO TIOBBIIICHHUE TIOTJIOMICHHOHN O3Bl IPUBOJNTH K YMEHBIICHUIO B Y D-
noryomienust  (Abs) B o6mactm  200-210 wm. OOCyXaeH MeXaHU3M HaOI0IaeMbIX
3aKOHOMEPHOCTEH, BKJIIOYAIOIMUNA paJualliOHHO-XMMUUYECKHE TIPOLIECChl, MPOTEKAIoNue B
KUAKOW (a3ze W ydacTHe DIEKTPOHHO-JAOHOPHBIX IEHTPOB B Pa3JOKEHUH aJAcOpPOMPOBAHHBIX
MOJICKYJI M aJICOPOIMH TIPOJTYKTOB PanojIM3a Ha MOBEPXHOCTH HaHO-y-Al2O3.

KaioueBbie cioBa: paanonus, HaHo-y-Al2Os, crounsie Boasl, CITAB, nedrenpoayktsi, XITK.
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ABSTRACT

In the age of scientific and technical progress, the study of the chemical composition of plants, the
effect of each biochemical substance on the human and animal body, and the preparation of
various medicinal forms and preparations from them have become one of the most urgent issues.
The relevance of the issue is that although many scientific research works have been carried out in
this field, the research has not been completed yet. As it is known, special importance is given to
the use of herbal medicines in the world health care, which is currently moving away from
chemical medicines and turning to natural methods. Showing the rules for the use of medicinal
plants found in the flora of Azerbaijan and invaluable in phytotherapy is of great importance in
the modern era.

Plants are the only living organisms in nature that make organic substances from inorganic
substances. These organic substances produced by plants are divided into primary synthesis
products (primary metabolites) and secondary synthesis products (secondary metabolites). The
first metabolites - carbohydrates, proteins, lipids, enzymes and vitamins, and the second
metabolites - organic acids, alkaloids, glycosides, various phenolic compounds, most of which are
pharmacological (the Greek word is pharmakon - medicine or poison, and gnosis - information or
means knowledge) are active ingredients.

From the pharmacological point of view, plants containing various active substances, which have
a certain physiological-biochemical effect on the human and animal body, are called "medicinal
and essential oil plants". Glycosides, vaccines, resins, organic acids, alkaloids, phenol derivatives,
flavonoids, essential oils are synthesized from biologically active substances in various organs of
plants. These biochemical compounds are proven substances in the treatment of many diseases in
pharmacognosy.

The territory of the Republic of Azerbaijan has rich vegetation due to soil and climate conditions.
Thus, the climatic conditions of our republic, fertile soil cover, as well as other natural biological
factors are favorable for the growth and reproduction of not only medicinal plants, but also many
plants due to their biological and botanical importance. There are hundreds of valuable medicinal
plants growing naturally in different regions of our country, in general 60-65% of medicinal
plants used in medicine grow in different soil and climate regions of the Republic of Azerbaijan.
About 200 types of medicinal plants are used in the science and medicine of our republic. For this
purpose, thousands of tons of medicinal plants are supplied every year, 50% of which are wild
medicinal plants.

Chamomile (Matricaria L.) is one of the plants that can be used as a raw material for the purchase
of medicinal and cosmetic products. There are 50 species of chamomile in the world flora.
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Chamomile belongs to the Asteraceae L. family. Only three of these are used as useful plants for
humans. The most famous medicinal or pharmacy chamomile (Chamomilla Matricaria L.),
fragrant chamomile (Chamomilla Suaveolens L.), false or wild chamomile. In the wild, it is
distributed almost all over Europe and is cultivated in most European countries and the United
States. Another popular species of chamomile, Anthemis Nobilis is commonly known as Roman
and English chamomile. It is cultivated as a medicinal plant in England, Belgium, France and the
United States. Common chamomile (Chamomie Recutita L.) and fragrant chamomile
(Chamomilla Suaveolens L.) are mainly found in Azerbaijan. Chamomile species are naturally
widespread in every region of Azerbaijan, including the Western region, the Kura-Araz plain, and
some are cultivated.

In the article, the extraction of essential oil rich in biologically active substances from
Chamomilla Suaveolens L., which belongs to the Chamomile genus of the Asteraceae family of
the Western region of the Western region, and the Apothecary Chamomile (Chamomie Recutita
L.), which is rich in biologically active substances, and properties were studied.

The quantitative and qualitative composition of the substances obtained from the extraction of
common chamomile and fragrant chamomile was studied and their comparative analysis was
carried out. The amount of essential oil based on wet raw material from the extraction of common
chamomile was determined to be 0.64%, and the amount of essential oil based on wet raw
material from the extraction of fragrant chamomile was determined to be 0.61%. The essential oil
obtained on the basis of the healing properties of the chamomile plant can be used in the
preparation of ointments and lotions with various ingredients in medicine and cosmetology.
Keywords: Chamomile, essential oil, ethyl alcohol, extraction, biologically active substance.

ADI COBANYASTIGI (CHAMOMILLA RECUTIT L.) VO OTIRLI
COBANYASTIGINDAN (CHAMOMILLA SUAVEOLENS L.) ALINAN
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XULASO

Elmi-texniki toroqqi osrindo bitkilorin kimyavi torkibinin 0Oyranilmasi, hor bir biokimyavi
maddoanin insan vo heyvan organizmina tasiri, onlardan muxtslif dorman formalarinin va
preparatlarin hazirlanmasi an aktual masalalordon biri olmusdur. Masalonin aktualligi ondadir ki,
bu sahads bir cox elmi-tadqiqat islari yerina yetirilsada, halo do arasdirmalar tamamlanmamuisdir.
Molum oldugu kimi, hazirda kimyavi dorman preparatlarindan uzaqlasan vo tobii Usullarla
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miualicays 0z tutan diinya sshiyyssinds bitki mansali dormanlardan istifadays xususi 6nem verilir.
Azorbaycan florasinda rast galinon vo fitoterapiyada ovozsiz giymoti olan dorman bitkilarindan
istifado qaydalarinin gostarilmasi miasir dovirds mihim shomiyyat kasb edir.

Bitkilor tobiotdo geyri—Uzvi maddalordon izvi maddslor hazirlayan yegans canli orqanizmlordir.
Bitkilor tarofindon hazirlanan bu iizvi maddslor, ilk sintez mohsullarina (ilk metabolitlar) va ikinci
sintez mohsullarina (ikinci metabolitlora) boliiniir. Ilk metabolitlora - karbohidratlar, zilallar,
lipidlar, fermentlor vo vitaminlor, ikinci metabolitlors iso tizvi tursular, alkaloidlor, glikozidlar,
muxtalif fenol birlogsmolori aiddir ki, bunlarin da oksariyyati farmokoloji (yunan s6zu olub,
farmakon — darman va ya zohar, gnozis iss moalumat vs ya bilik demokdir) foal maddslordir.
Torkiblorinds farmokoloji noqgteyi nozordon muxtalif foal maddslor olan, insan vo heyvan
organizmina muoayyan daracads fizioloji-biokimyavi tasir gosteran bitkilor “dorman va efir yagh
bitkilor” adlanir. Bitkilorin miixtolif orqanlarinda bioloji aktiv maddalordon glikozidlor, asi
maddolor, gotranlar, tizvi tursular, alkaloidlor, fenol téromalari, flavanoidlar, efir yaglar sintez
edilir. Bu biokimyoavi birlogsmalor farmokognoziyada bir ¢ox xastaliklorin mualicasindo 0z
tosdiqini tapmis maddalordir.

Azorbaycan Respublikasi arazisi torpag— iqlim soraitine géra zongin bitki ortlyino malikdir. Bela
ki, respublikamizin iglim soraiti, munbit torpaq Ortlyd, hamgcinin digor tobii bioloji faktorlar
nainki dorman bitkilori, hotta 6zinun bioloji, botaniki ohomiyyatino goro bir gox bitkilorin
boylimasi, coxalmas! iigiin alverislidir. Olkemizin muxtalif bolgalorinds tobii halda biton yiizlorls
giymotli dorman bitkilarina rast golinir, imumilikds tobabstds istifads olunan dorman bitkilorinin
60-65%—1 Azorbaycan Respublikasinin  miixtalif  torpag-iglim  regionlarinda  bitirlor.
Respublikamizin elmi—tobabotindo 200 ndve yaxin dorman bitkilorindon istifado olunur. Bu
moqgsadla har il min tonlarla dorman bitkilori todariik edilir ki, bu kitlonin do 50%-ni yabani
darman bitkilori togkil edir.

Dorman vo kosmetoloji vasitalorinin alinmasinda xammal kimi istifads edilo bilocok bitkilordan
biri ¢obanyastig1r (Matricaria L.) bitkisidir. Diinya florasinin torkibinds ¢obanyastiginin 50 novii
yayilmisdir. Cobanyastigi astragi¢oklilor dastasinin mirokkabgigoklor (Asteraceae L.) fasilasine
aiddir. Bunlardan yalniz ii¢li insanlar tigiin faydali bitki kimi istifads olunur. ©n maghur tibbi vo
ya aptek c¢obanyastigi (Chamomilla Matricaria L.), otirli ¢obanyastigi (Chamomilla Suaveolens
L.), yalang1 vo ya yabani ¢obanyastigidir.Yabani halda demoak olar ki, biitin Avropa tebistindo
yayilmigdir vo oksar Avropa 6lkalorinds vo ABS-da begarilir. Cobanyastiginin basqa bir maghur
névi olan Anthemis Nobilis hor kos torafindon Roma vo Ingilis ¢obanyastigi kimi taninr.
Ingiltors, Belcika, Fransa vo ABS-da dorman bitkisi kimi becorilir. Azorbaycanda osason 2
novino adi ¢obanyastigi (Chamomie Recutita L.) vo atirli ¢obanyastigina (Chamomilla
Suaveolens L.) tosadif edilir. Cobanyastigi novlori Azarbaycanin har bir regionunda, o cimladan
Qarb bolgssinds, Kir — Araz ovaliginda tobii sokildo genis yayilmisdir vo bozilari iss modani
halda becarilir.

Mogalodo Qorb bolgasinin  bitkilor alominin astragi¢oklilor dostasinin  murakkabgigaklilor
fasilasinin gobanyastigi cinsina aid olan adi ¢obanyastig1 vo ya Aptek ¢obanyastigi (Chamomie
Recutita L.) ilo atirli vo ya dilcikvari gigcoksiz (Chamomilla Suaveolens L.) néviindan bioloji aktiv
maddolorlo zongin olan efir yaginin alinmasi va fiziki-kimyavi xassalori todqiq edilmisdir.

Adi ¢obanyastigi vo otirli ¢obanyastiginin ekstraksiyasindan aliman maddslorin kamiyyat vo
keyfiyyat torkibi Oyronilmisdir vo onlarin miiqayisali tohlili aparilmisdir. Adi ¢obanyastiginin
ekstraksiyasindan yas xammala goro efir yaginin miqdart 0.64%, otirli cobanyastiginin
ekstraksiyasindan yas xammala goro efir yagimin miqdart 0.61% miisyyon edilmisdir.
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Cobanyastig1 bitkisinin miialicovi xususiyyatlori asasinda slds edilon efir yagindan tobabstdo vo
kosmetologiyada muxtalif torkibli malham va lasyonlarin hazirlanmasinda istifado etmok olar.
Acar sozlar: Cobanyastigi, efir yagi, etil spirti, ekstraksiya, bioloji aktiv madda.

Giris

Bitkilorin organlarinda olan efir yaglar bitkilor iglin hayati shomiyyat kasb edan, butiin vacib
kimyavi maddolorin hiceyraloro dasimnmasii tomin edon, onlarin midafis mexanizmlarini
guclondiran, xastoliklora vo zararvericilora garst davamli olan birlosmalordir. Efir yaglar sado
alifatik vo tsiklik terpenoidlorin (xtsusan, mono- va seskviterpenlorin), onlarin spirtlarinin va
ketonlarinin, benzoy tursusunun v fenilpropanin téromoslori miisayist olunan qarisiqdan ibaratdir.
Bitkilor tiglin vacib olan efir yaglari, giinosdon golon fotoelektromagnit enerjilori tutarag,
gliikkozanin komoyi ilo aromatik molekullar soklindo biokimyoavi enerjiya cevirorak, efir yagi
istehsal edon bitkilorin ifrazat hiiceyralori torafindon omals galir [1].

Azarbaycan florasinin asas todgigat vo inkisaf etmis zonalarindan biri olan Qarb bolgasinds biton
bitkilarin torkibinds olan mineral maddslorin ham istifads baximindan, ham do ekoloji va kimyavi
tohliikasizliyi baximindan keyfiyyot vo komiyyat torkibinin 0Oyronilmasi maraq dogurur.
Molumdur ki, bitkilorin boylmo sartlori xtsusi fiziki-kimyavi va bioloji xtsusiyyatlors malik ola
bilmasidir [2].

Respublikamizin orazisinds mioayyon edilmis bir sira yeni dorman bitkilori istor botaniki
cohatdon, istorsado mualico mogsadilo botaniklor, farmokognostlar, farmokologlar torafindon
genis sokilda dyranilir vo bu bitkilardon tobabotdo mualice magsadils istifado olunmasina zomin
yaradilir. Azorbaycanin Qorb bdélgesinin florast hom muixtaliflik baximindan, hom do bitki
novlarinin sayma gora 0zlinomoxsus xususiyyatloro malikdir vo giymatli mohsullar almaq Ggiin
todqiq edilir. Qarb bolgasinin tabii landsaftinin vo biomuxtalifliyinin tohlili biza spesifik bioloji
obyekt olan — ¢cobanyastig1 (Matricaria L.) bitkisinin tizorinds todqiqiat aparmaga imkan verir.
Cobanyastigi bitkisi bioloji-aktiv. maddolorlo zongindir vo tibbdo dorman preparatlarinin
hazirlanmasinda osas xammal manboyidir. Mohz buna goro do son illordo ¢obanyastig
ekstraktindan alinan miixtalif ndév oczagiliq vo kosmetika mohsullar1 tibb vo farmakologiyada
genis istifado olunur [3].

Cobanyastiginin dorman bitkisi kimi istifadosi godim dovrloro gedib ¢ixir. “Cobanyastigi”
chamai-torpag vo melon-alma sozlorindon gotirilmiisdiir, ¢iinki bu bitkinin qoxusu almanin
goxusuna banzayir. Ispaniyada buna manzanilla (alma) deyilir. Qadim misirlilor bu bitkini isti vo
glnos yaniqlarimi mialico etmok (¢lin géndarilon giines tanrisinin miiqaddas hadiyyasi hesab
edirdilor [4-6].

VI osrdon baglayaraq ¢obanyastigi yuxusuzluq, bel agrilari, sinir sisteminin, revmatizmin, bas
agrilariin mialicasinds istifads olunur. Cobanyastig1 bir ¢ox xastaliklorin mualicasinds universal
vasito olaraq istifado olunurdu vo hal-hazirda da istifado olunur. Cobanyastiginin terapevtik tasiri
ilo yanas1 kosmetik sonayeds do genis totbiq tapmisdir. Xiisusilo qiciqlanmani aradan qaldirmaq
gabiliyystino, hoamg¢inin dezodorasiya va bakterisid tosirina goro muxtalif mohsullarda daha ¢ox
totbiq edilir [7-9].

Muasir kimya sonayesinds tobitdoki bitkilordon istifado tisullarinda arttim miisahido olunmusdur.
Darman vo aromatik bitkilorin gida sonayesinds (boyaq, odviyytat, qida kimi), alternativ vo ya
alava tibb mualicasi va oczagiliq sonayesindo xammal kimi totbigi artmaqgda davam edir. EIm va
texnologiyanin inkisafi notcasinds yaranan metodlar bitkilorin aktiv maddslorindan istifado
imkanlarini artirmigdir. Naticads bitkilors olan talabati daha yiiksak saviyyaya galdirdi.

€202 0T ANSSI (¥0) £€ INNTOA



VOLUME 33 (04) ISSUE 10 2023

ISSN: 1609-1620 (Print); IS3N: 2674-5224 (Online)
"PAHTEI
LS m"

REFERRED & REVIEWED JOURNAL

Magsad

Azorbaycanda asason 2 nov adi va ya Aptek ¢obanyastigi (Chamomie Recutita L.) va atirli vo ya
dilcikvari gicoksiz ¢obanyastigi (Chamomilla Suaveolens L.) bitir. Cobanyastigi novlori
Azaorbaycanin Gance-Qazax regionunda yayilmisdir. Landsaft vo geoloji amillarin tohlili asasinda
todgigatda Qoarb boélgasinin (cografi koordinatlar1 41°05" 36" sm. e. 45°21’ 58" s.u.) dizanlik
orazisinds biton adi ¢obanyastig1 va atirli gobanyastigi bitkisini secmisik.

Adi ¢obanyastigmin hiindiirliiyii 20-45 sm, govdasi diiz, sads va ya budaglanan va ¢ilpaq birillik
ot bitkisidir (Sokil 1). Bltun ndvlorina yaz, yay vo payiz aylarinda rast galinir. ©n ¢ox iso iyun
aymda ¢i¢ok acir. Genis yayilmasi Vo hamginin becarilmasi Avrasiya 6lkalaridir. Cobanyastigi
sarbast halda okin yerlarinds, comanliklordos, talalarda, yol konarlarinda bitir [10].

Sakil 1. Adi va ya aptek ¢gobanyastigi (Chamomie Recutita L.)

otirli vo ya dilcikvari ¢igoksiz ¢gobanyastigi névinin budaqlar1 burulmus formada olur (Sakil 2).
Sabatlords iso dilcikvari lagoklori olmur. Bu ndv ¢obanyastigi ¢ox otirli olur. Cobanyastiginin
cicok sabatlorinds cox miqgdarda efir yaglar toplanir ki, bunun da terkibinds xamazulen, bisabolen
Vo onlarin oksidlori kadinen, mirsen, kapril, nonil va izovalerian tursular1 vardir. Cobanyastigi
cicayinin sobatinds toplanan efir yaglarinin torkibinds an giymatli komponentlori matrisin vo
matrikarin, eskviterpen laktonlaridir. Bu bitki flavonoidloar, kumarinlor, triterpen spirtlori, karotin
Vo bir sira diger maddslorlo zangindir. Aptek c¢obanyastigini bazi 6zalliklorina géro “Adi
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turasotu”, “lysiz ¢obanyastig1”, “Co6l cobanyastig1” vo “It ¢obanyastigi” novlorindon ayirmagq
lazimdir. Aptek gobanyastigi tibbds on gox istifads edilon névidur [11].

Toadqgigatin magsadi Qoarb bolgesinds biton adi vo atirli ¢obanyastigi ndvlerindon alinan efir
yaginin miqdarini va Kimyavi torkibinin mugayissli xtisusiyyatlorini yronmakdir.

€202 0T ANSSI (¥0) £€ INNTOA

Sakil 2. Otirli vo ya dilcikvari gigoksiz ¢obanyastigi (Chamomilla Suaveolens L.)

Metodlar

flkin xammal (Adi vo otirli cobanyastig1) iyun ayinin birinci haftasinds Qoarb bélgesinin Gonco-
Qazax tobii bisenozlarindan yigilmigdir. Bitkinin hissalorinin segilmosi vo niimunolordo orta
hesablanma QOST 21769-84 [12] uygun olaraq aparilmigdir. Tacrlbalordon avval xammal
laboratoriya xirdalayicisinda 2-3 mm-o goadar ozilmisdir. Cobanyastig1 ¢igaklarindan bioloji aktiv
komponentlor standart Gsullarla [13] etil spirti ilo Soxlet qurgusunda ekstraksiyasindan vo
halledicinin sonradan distillo edilmasi; suda hall olan — qgaynama zamani geri axin soyuducusunda
ekstraksiya vo qurudulmus ekstraktin komiyyat toyini ilo; etanol ilo ekstraksiya oluna bilon
maddolor iso 6-7 saat middotinds ekstraksiya olunaraq alinmigdir.

Laboratoriya soraitindo ozilmis bitki materiali, ovvalcodon tonzifdon hazirlanmis torbaya yigilir.
Hocmi 0.5-1 litrlik kolbaya 100 ml miqdarinda sudan yiingiil holledici olan etil spirti tokiiliir.
Qizdirict vasitasilo kolbanin igorisindoki holledici qaynayan voziyyotdo gotirilir vo miioyyon vaxt
orzindo homin voziyyotdo saxlamlir. Igorisindo dogranmis bitki hissociklori olan tonzif torba
kolbaya yerlosdirilir. Boru vastasilo gaynayaraq omoala golon hoalledicinin buxar1 soyuducuya daxil
olur vo kondensasiya olunaraq damci—damci tonzif torbadaki bitki materialinin {izorino diistir.
Holledicinin saviyyasi yiiksaldikco onun efir yaglarini hall etmo xiisusiyyati artir. Bundan sonra
holledicinin soviyyasi sifonunun yuxari hissosino ¢ataraq bitki materialinda olan efir yaglarini hall
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edib, tokraron kolbaya tokiiliir. Holledici qaynadigca bu proses davam edir vo ekstraksiyani
istonilon vaxtda aparmaq miimkiindiir. Ekstraksiyanin aparilma miiddsti bitki materialinin fiziki—
kimyovi xiisusiyyotlorindon asilidir. Ekstraksiya basa catdigda holledici vo onda holl olunan
kolbadan diger gaba tokiiliir. Homin mohlul miisyyon hacma qoader gaynadilir vo bu zaman
holledici buxarlanaraq efir yaglarindan ayrilir [14].

Bu tocriiboni aparan zaman holledicinin ronginin soffafligina, uguculuguna, neytralligina,
homg¢inin do torkibindo qoxulu vo toksiki maddolorin olmamasina diqqgoet yetirmok lazimdir.
Ekstraksiya prosesi zamani holledicinin uguculugu, temperatur rejimi ilo miioyyan edilir.
Holledicinin qaynama temperaturu no godor asagi olarsa, bitki materialindaki efir yaglar1 bir o
qador “incalikld” ayrilar. Holledicinin neytralligi, bitki materialindan efir yaglarinin ayrilmasi
zamani burada bir sira kimyovi reaksiyalarin getmomosina sorait yaranir.

Tadgigatin naticalari va muzakirasi

Molumdur ki, bitkilorin mixtalif hissalorindon bioloji aktiv maddslorin alinmasinin an genis
yayilmis vo olverigli lisulu xammalin miixtalif halledicilorlo ektraksiyasidir. Ekstraksiya edilon
maddolorin torkibino mixtalif birlogsmalor sinifi daxil olduguna goro muxtalif halledicilordon
istifada olunur.

Adi ¢obanyastiginin terapevtik tosiri torkibindo maddslor kompleksinin ilk ndvbads efir yagi,
flavonoidlor, kumarinlor, hamginin tursularin, goalovilorin, su buxarinin tosiri altinda xamazulena
cevrilon sesquiterpen lakton matrisinin olmasi ilo olagadardir. Xamazulen - antiinflamatuar vo
anti-allergik maddadir, buna géra da matrisi eyni zamanda proxamazulen do adlandirirlar. Umumi
farmokologiya adi ¢obanyastigi oavazina atirli ¢obanyastig1 ¢igoklorindan do slave xammal kimi
yalniz orqanizmdo Xarico totbiq etmok Ugln istifadoys icazo verir. Lakin atirli ¢obanyastigi
bitkisinin kimyavi torkibi kifayat godor dyronilmomisdir. Buna goéro do igin osas mogsadi Qarb
bolgasinds biton adi vo otirli ¢obanyastigi bitkilorindon alinan ekstraktiv maddolorin vo efir
yagimin kamiyyat va keyfiyyat torkibini miqgayisali tadqiq etmokdir [15].

otirli gobanyastigi efir yagmin osas komponentlori farnesen (toxumalarin epitellosmosine va
granulyasiyasina sabab olur), o- bisabololoksid (agrikasici va iltihabsleyhina tasir gostorir),
herniarin (agrikasici tasir gostorir), en-in-ditrsikloefir va farnezol agrikasici tasir gostorir.

Adi ¢obanyastig1 efir yaginda olavo olaraq xamazulen var ki, o da iltihab oleyhina xtsusiyyatlors
malikdir, toxumalarin barpasi prosesini siirotlondirir vo allergik reaksiyalar1 azaldir [16].

Adi ¢obanyastig1 vo otirli cobanyastiginin efir yaginin torkibi vo ekstraktiv maddoalorin komiyyot
Vo keyfiyyat torkibi 0yronilmigdir. Onlarin miigayisoli tohlili aparilmisdir. Ekstragent olaraq etil
spirti istifads edilmokls bioloji aktiv maddslorin ekstraksiyasi tadqiq edilmisdir [17].

Ekstraksiya Usulu ilo gobanyastigindan alinan efir yaglariin ¢iximi bitkinin yas ¢okisino nisbotdo
asagidaki diisturla hesablanmigdir:

Efir yaginin miqdari, qr
Efir yaginin ¢rximi, % = *100%
NUmunonin miqdari, qr

Adi vo atirli ¢obanyastig1 ¢igoklorindon ekstraksiya prosesindon alinan efir yaginin naticolori
codval 1-do verilmisdir.

Cadval 1. Ekstraksiya prosesinin material balansi
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Xammalin ad1 Xammalin miqdari, Efir yaginin | Efir yagimin ¢iximu, (%)
(@) miqdari,
(@)
N1 Adi ¢obanyastig1 200 1.28 0.64
(Chamomilla Recutita L.)
N2 otirli cobanyastig1 200 1.22 0.61
(Chamomilla Suaveolens L.)

Codvaldon goriindlyl kimi, ekstraksiya tsulu ils adi ¢obanyastigindan alinan efir yaginin miqdari
0.64 %, otirli cobanyastigindan alinan efir yaginin miqdar1 0.61 % toyin edilmisdir.

Efir yaglarinin orijinalligini tayin etmoyin on sado iisullart organoleptik xiisusiyyatlorini (rang,
soffafliq, qoxu, dad) vo fiziki-kimyoavi xususiyyatlorini (sixliq, siiasindirma omsali, kinematik
ozlaluk, pH) muayyan etmokdir. Alinan efir yaginin fiziki-kKimyavi xassalori mixtalif metodlarla
tadqiq olunmusdur va alinan naticalor cadval 2-ds togdim edilmisdir.

Cadval 2. Efir yaginin fiziki-kimyoavi gostaricilari.

Ne Roangi Sixlig, 20°C, g/sm® Stiasindirma omsali, Kinematik 6zluluk, pH
20°C 20°C, mm?/s

N1 Sari-yasil 0.962 1.5120 1.741 4.25

N2 Mavi-yasil 0.941 1.3983 1.631 5.12

Codvaldon do goriindiiyti kimi efir yaglarinin sixligr (QOST ISO 279-2014) bir gayda olaraq
birdon azdir. Stiasindirma amsali (QOST ISO 280-2014) demok olar ki, biitlin yaglar ii¢lin sabit
Olglidadir. Stiasindirma indeksinin qiymotino gors, yagda miioyyan komponentlorin sttinluk
toskil etdiyini qeyd etmok olar.

Adi cobanyastig1 efir yagi sari-yasil rongli mayedir, saxlama zamani rongi agiq gsahvayi olur.
Qoxusu kaskin, spesifikdir.

otirli cobanyastig1 efiryagi koskin, spesifik qoxusu olan, asagi konsentrasiyalarda xos olan mavi-
yasil mayedir.

Natica

Ekstraksiya Usulu ilo efir yagimin alinmasi prosesi tadqiq edilmis vo adi ¢obanyastigindan alinan
efir yaginin miqdart 0.64 %, otirli ¢obanyastigindan alinan efir yagimnin miqdart 0.61 % toyin
edilmisdir.

Ekstraksiya Usulu ilo alinan adi v atirli gobanyastiginin tobii bioloji-aktiv komponentlarla zongin
efir yagi, xiisusilo do torkibinds sintetik maddolor olmadigindan daha yiiksok terapevtik tosir
gostorir.

Cobanyastig1 ekstraktlar1 taninlar, fenol karboksil tursulari, flavonoidlar (kersimeritrin, luteolin-7-
glukozid), kumarinlor (herniarin), hamginin sis vo trans-bisikloefirlorindon ibarat olan fenol
birlosmalorindan togkil olunub, poliin (asetilen) birlosmolori iso bisabolol ilo slagodardir. Bunda
alava bitkinin su ilo ekstraksiyasinda mono- vo oligosaxaridlor, pektinlor, amin turgular1 vo amin
spirtlorin (xolin) ayrilmasi1 bas verir. Otirli ¢obanyastiginin tarkibinds bisabolol va sis-en-in-
tsikloefir birlogsmolori muoyyan olunmur. Bu sinif birlosmalorin olmasi adi ¢obanyastigi vo atirli
cobanyastig1 ekstraktlarinin iltihab oleyhino vo bakterisid preparatlar kimi farmakoloji tasirini
muoayyan edir.
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Qoxusuz, optik cahatdon aktiv bisabolol antiinflamatuar (iltihab sleyhins) va aktiv bakterisid tosir
gOstorir. Matrisin va apigenin-7-gliikozid do bu sinfin an aktiv maddassi olan a-bisabololdan daha
zoif olsa da, iltihab sleyhino tasir gostorir. Cobanyastiginin xalq tobabstinds iltihab sleyhins,
antiseptik vo agrikasici vasito kimi istifado olunmasi, onun torkibindo olan a-bisabolol va
bisabolal oksidlari kimi bioloji aktiv maddslarin olmasi ilo slagadardir.

Alman ekstraktlarin torkibinds efir yagindan basqa yliksok miqdarda yaglar da olur ki, bu miisbat
doyara malikdir. Clinki yag hissasi aromatik komponentls birlikds kosmetik mohsullarda istifads
ticiin yararlt olan bioloji aktiv kompleksdir. Kosmetologiya preparatlar1 igiin bu ekstraktlardan
muxtalif malhom vo lasyonlar hazirlanir. Proses zamani alinan hidrozol dari tomizlayici vasito
Kimi va sabun istehsali {i¢iin daha alverislidir.
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“Muaamuii Hay49HBIA COTPYIHHK

PE3IOME

B Bek Hay4yHO-TEXHHUYECKOTO MpOrpecca M3yueHHe XMMHUYECKOTO COCTaBa PACTCHHM, JCUCTBUS
KaxXaoro OMOXMMHYECKOTO BCIICCTBA Ha OpraHu3M 4YCJIOBCKAa W JKHUBOTHBIX, IIOJYUYCHUC
pa3INYHBIX JICKAPCTBEHHBIX (OPM W MpEmapaTtoB M3 HUX CTAIM OJIHUMHU M3 aKTyaJbHEHITNX
BOTIPOCOB. AKTYaJIbHOCTh BOIIPOCA 3aKJIIOYAETCS B TOM, YTO XOTS B OTOW OOJACTH MPOBEICHO
MHOT'0 HaYYHBIX UCCJICIOBAaHUM, HCCIICIOBAHMUS JIO CUX MOP HE 3aBepiieHbl. Kak u3BecTHO, 0cob0e
3HAYCHUE MPUIACTCS UCIIOJIb30BAHUIO (PUTOIPEIIAPATOB B MUPOBOM 3JIPABOOXPAHEHUH, KOTOPOE B
HACTOSIIEe BPEMSI OTXOJUT OT XUMHUECKUX MPENapaToB U 0OpaIiaeTcsi K MPUPOIHBIM METO/IaM.
[Toka3 mnpaBUJ NpPUMEHEHUS JIEKAPCTBEHHBIX pACTeHUH, BCTpedaroummxcs Bo  (iope
AsepOaiikaHa U OSCIICHHBIX B (PUTOTEpAIMH, UMEET OOJIBIIIOE 3HAUCHHE B COBPEMEHHYIO JIIOXY.
Pacrenns - CANHCTBCHHBIC JXUBLIC OPraHU3MBbI B IMPUPOAC, KOTOPBIC MPOMU3BOAAT OPraHUYCCKHUC
BEIIECTBA M3 HEOPraHMYECKHX. JTHU OpPraHWYeCKHe BEIIECTBA, MPOIYIHPYEMbIE PACTEHUSMU,
JeNATCA Ha MPOIYKThl NEPBUYHOTO CHHTE3a (MEPBUYHBIE META0OIUTHI) U MPOLYKTHl BTOPUYHOTO
cuHTe3a (BTOpHYHBIE MeTa0onuThl). [lepBble MeTa0OMUTBI — YIJIEBOABI, OCJIKH, JIUIUIBI,
q)epMeHTBI N BHTAMHHBI, a BTOPLIC MeTa0OJINTEl — OpraHU4Y€CKUC KHCJIOTBI, aJIKaJIOWUIbI,
TJIMKO3HUIBI,  pa3inuuyHble  (EHONbHBIE  COCAUHEHHUS,  OONBIIMHCTBO M3  KOTOPBIX
dbapmakosiornyeckue (Tpedeckoe cJIoBO (apMakOH — JIEKApCTBO WM S, a THO3UC —
uH(pOpMaIIKs WK 03HAYAET 3HAHUE) SBISIFOTCS AKTUBHBIMU WHTPEAHNCHTAMHU.

C dapMakoIoruuecKoil TOYKH 3pEHUS PACTCHUS, COJIEPIKAINe Pa3INIHbIC aKTUBHBIC BEIECTRA,
OKa3bIBAIOIINE OIpe/eleHHOe (HHU3HOIOr0-OMOXUMHIYECKOe ACHCTBUE HAa OpraHU3M 4YellOBeKa U
JKMBOTHBIX, HA3bIBAIOTCA <«JICKAPCTBCHHBIMU H 3(1)I/IpOMaC.]'H/I‘-IHBIMI/I pPaCcTCHUAMMN) . FJ'II/IKO?)H)II)I,
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BaKIIMHbBI, CMOJIbI, OPraHUYECKHE KHCIOTbHI, aJKaJIOW[bl, MPOU3BOAHbIE (eHoa, (HIaBOHOUIBI,
3pUpHBIE Maciia CUHTE3UPYIOTCS U3 OMOJOTMYECKH AKTHBHBIX BEIIECTB B PA3IMYHBIX OpraHax
pacteHuii. OTH OUOXMMHUYECKHUE COEIWHEHHUS SBIAIOTCS TMPOBEPEHHBIMH BEIIECTBAMU IPU
JICYeHUU MHOTHUX 3200JIeBaHUl B (DapMaKOTHO3MUH.

Pomamka (Matricaria L.) — o1HO U3 pacTeHul, KOTOPOE MOKHO UCIOJIb30BaTh B KAYECTBE ChIPhs
Uil TPHOOpPETeHUsl JICKApCTBEHHBIX M KOCMETHMYECKHX CpelIcTB. B MupoBoil  Quope
HacuuTtbiBaeTca 50 BUAOB poManiku. Pomanika npuHajiexkuT Kk ceMecTBy Asteraceae L.. Tonbko
TPH U3 HUX UCTIONB3YIOTCS KaK IOJIE3HbIE pacTeHus s denoBeka. Hanbosee n3BecTHB poMalika
nekapcTBeHHas uiu anteyHas (Chamomilla Matricaria L.), pomamka gymucras (Chamomilla
Suaveolens L.), noxHas wnM Aukas pomamka B 1ukom Buje pacnpoCTpaHeHa MOYTH IO BCEH
EBpone u kynapTuBHpyeTCs B OonbmnHCTBE cTpaH EBponbl u CIIA . JIpyroi momyJsisipHbIA BHIT
pomamiku, Anthemis Nobilis, mUpoKO W3BECTEH Kak pUMCKas W aHTJIMHCKAas pOMAIIKA.
KynbpTuBHpyeTCcsl Kak JexkapcTBeHHOE pacteHue B AHrimu, benbrum, @panuuun u CIIA. B
Azep0OaiipkaHe B OCHOBHOM BCTpedaroTcsi pomamika oObikHOBeHHast (Chamomie Recutita L.) u
pomamika naymucras (Chamomilla Suaveolens L.). Buasl pomamiku B mpupoie IIMPOKO
pacrpocTpaHeHBI BO BCEX pernoHax AsepOaiikana, B TOM 4Hcie B 3amagHoM peruone, Ha Kypa-
Apa3zckoil paBHHHE, a HEKOTOPbIE KYJIbTUBUPYIOTCA.

B cratpe paccMoTpeHo u3BJI€UCHHE 00OTaTOro OMOJIOrHYECKH aKTHBHBIMH BEIIECTBAMH 3()UPHOTO
Mmacna u3 Chamomilla Suaveolens L., oTHocsmelics k poay Pomaiika cemelicTBa ClI0KHOIBETHBIX
3amagHOrO perrmoHa 3amajHOro pernoHa, W pomamku anteyHod (Chamomie Recutita L.),
KOTOpBIH OoraT OMOJIOrMYECKH aKTUBHBIMH BEIIECTBAMU, U U3YUYEHBI €r0 CBOMCTBA.

M3ydeH KONMYECTBEHHBIH M KAYECTBEHHBIM COCTaB BEIIECTB, MOJYYCHHBIX INPU SKCTPAKIUU
poMaImIKu OOBIKHOBEHHOM M POMAIIKW AYIIMCTOM, W TMPOBEACH HX CPAaBHUTEIBHBIA aHalu3.
KommgectBo sdupHOTO Macna B mepecdere Ha BIQXHOE CHIPbEe U3 OKCTPAKTa POMAIIKH
OOBIKHOBEHHOI ObUTO ompeneneHo kak 0,64%, a koauuecTBO 3(UPHOrO Macia B IepecueTe Ha
BJIQYKHOE CHIPbE M3 DKCTPAKTa MYIIMCTON pomamiku Obuto omnpezaeneno B 0,61%. DdbupHoe macro,
MOJTyYEeHHOE Ha OCHOBE 11€JIEOHBIX CBOMCTB PacTEHUs] POMAILKU, MOKET ObITh UCIOJIB30BAHO MPHU
NPUTOTOBIICHMM Ma3ed M TPUMOYEK C PA3IUYHBIMH HMHTPEIUEHTAMH B MEAWIUHE U
KOCMETOJIOTHH.

KuroueBble cioBa: Pomamika, a¢pupHOe Maciio, CIUPT ATUIOBBIA, SKCTPAKIHSA, OMOJIOTHMYECKU
aKTHUBHOE BEIECTBO.
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TECHNOLOGY OF PRODUCTION OF TECHNICAL WATER FROM
SEA AND OCEAN WATERS

Amil Garibov
Azerbaijan State Oil and Industry University, “Department of Industrial Machines”, Laboratory
assistant, amil.qgeribov1988@gmail.com

ABSTRACT

Pollution of the hydrosphere should be considered a daily threat as much as atmospheric and
soil pollution is dangerous for humans. This is because water is a solvent. The waste mixed
with it changes into molecular and ionic form and easily poisons the living world in the
environment. Due to the circulation and flow of water, poisoning spreads over large areas.
This spread occurs faster in rivers and spreads over hundreds of kilometers. Water pollution
causes a decrease in the amount of dissolved oxygen in it. Lack of oxygen leads to changes in
hydrofauna and hydroflora. As a result, a dangerous situation arises for the flora and fauna
living in the water environment. Continuous pollution of water sources complicates the
process of their self-cleaning (natural) and greatly increases the biological time spent on it.
Wastes of industrial origin disrupt the normal life activity of aquatic life and change the
physical and chemical properties of water in the basin. Such waters are neither suitable for
domestic use, nor for agricultural irrigation, nor for technical purposes. The use of a number
of organisms (snails, fish, algae, etc.) that have adapted to the conditions in polluted waters by
humans leads to the emergence of new diseases. The reason for this is that a number of
carcinogenic substances gradually accumulate in the organism of aquatic organisms and reach
dangerous levels for humans.

The development of mankind is closely related to the degree to which a person acquires
energy. This dependence is first measured by the increase in electricity production. 80% of the
electricity produced in the world is accounted for by thermal power plants, which run on
organic fuel. This means that any rapid shift towards the decline and depletion of fossil fuels
worldwide, i.e. oil and gas production, will not bypass the world's energy production.
Produced oil and gas, coal, and peat are used not only for the production of electricity. They
are used in the purchase of various products in the chemical industry, in the production of fuel
for vehicles, etc. used for purposes. Therefore, the depletion of this valuable product will
create not only a global energy crisis, but also an economic crisis.

A large part of the produced oil and gas products is used in heating and energy enterprises.
Over time, the development of humanity rapidly increases its energy demand. As a result, the
reserves of hydrocarbons, coal, and peat in the world are rapidly decreasing. This makes a
sharp decrease in their supply and complete depletion inevitable. Against the background of
the world population growth and the corresponding demand for energy and other products, the
sudden emergence of an energy crisis, the appearance of an economic crisis and its long
duration can create chaos in the true sense of the word. If we add the damaged ecological
situation to all this, it is easy to see how pathetic the picture is.

Nowadays, the demand for drinking water is constantly increasing. The reduction of drinking
water reserves can lead to the emergence of a global environmental crisis. Today, about one-fifth
of the world's population does not have access to safe drinking water. The way out of the situation
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is in the use of sea and ocean water by turning it into technical water. In order to solve this
problem, many developed countries of the world are resorting to different ways. [2]

Keywords: reactor, sea and ocean waters, mineral water electroactivation, salt water
processing, activator operating on the principle of direct current, green and waste-free
technology.

DONIiZ VO OKEAN SULARINDAN TEXNIiKi SUYUN ALINMA
TEXNOLOGIYASI

Amil Qaribov
Azorbaycan Dovlot Neft vo Senaye Universiteti, “Sonaye masinlart” kafedrasi
Laborant, amil.geribov1988@gmail.com

XULASO

Atmosferin va torpagin ¢irklonmasi insan iigiin no qador tohliikslidirss, hidrosferin ¢irklonmasi do
giindalik tohliiko hesab edilmalidir. Buna sobob suyun holledici olmasidir. Ona garisan tullantilar
molekulyar vo ion formasina kecorok otraf miihiitdoki canli alomi asanliqla kiitlovi sokildo
zoharloyir. Suyun dovr etmasi vo aximui ilo slagadar olaraq zoharlonma genis orazilors yayilir. Bu
yayilma ¢aylarda daha siiratlo bag verir vo yiizlorlo kilometr mosafoys yayilir. Sularin ¢irklonmasi
onda hoall olmus oksigenin miqdarinin azalmasina sobab olur. Oksigen azligi hidrofauna vo
hidrofloranin doyigsmasine gatirib ¢ixarir. Noticade su miihiitinds yasayan bitki vo heyvanat alomi
ticiin tohliikali voziyyet yaranir.

Su monbalorinin  durmadan ¢irklonmasi  onlarin  6z-6zlino (tobii) tomizlonmo prosesini
cotinlogdirir vo buna sorf olunan biovaxti xeyli artirir. Sonaye monsoli tullantilar sudaki canl
alomin normal hoyat foaliyyotini pozmaqla yanasi hovzadoki suyun fiziki-kimyavi xassolorini do
doyisir. Belo sular no moisotdo istifadoyo, no kond tosorrufatinda suvarmaya no do ki, texniki
mogsadlor tiglin yaramir. Cirklonmis sulardaki soraito uygunlasib yasayan bir sira canlilarin
(ilbizlor, baliglar yosunlar vo s) insanlar torofindon istifado edilmasi yeni-yeni xostoliklorin
yaranmasina gotirir. Bunun sabobi bir sira konserogen maddolorin sudaki canlilarin orqaniziminda
todricon toplanaraq insan tiigiin tohliikali haddo catmasidir.

Acar sozlar: reaktor, doniz vo okean sulari, mineral suyun elektroaktivlosmosi, duzlu sularin
emal1, sabit coroyan prinsipi ilo ¢alisan aktivator, yasil vo tullantisiz texnologiya.

Giris

Basoariyyatin inksafi insanin enerjiys na doracods yiyslonmasi ilo six baglidir. Bu bagliliq ilk 6nco
elektrik enerjisi istehsalinin artimi ilo 6l¢iiliir. Diinyada istehsal olunan elektrik enerjisinin 80%-i
istilik elektrik stansiyalarmin payma diisiir ki, bu stansiyalar {izvi yanacaqla isloyir. Bu o
demokdir ki, diinya miqyasinda {izvi yanacaq, yoni neft-qaz hasilatinda azalmaya vo tiikonmoyo
dogru har hansi bir siiratli doyisiklik diinyadaki enerji istehsalindan yan kegmayocak. Hasil olunan
neft-qaz, das komiir, torf tokco elektrik enerjisi hasilatina sorf olunmur. Onlardan kimya
sonayesindo miixtalif mohsullarin alinmasinda, noqliyyat vasitalori ii¢lin yanacaq istehsalinda va
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s. magsadlor iiclin istifado olunur. Ona goro do bu giymotli mohsulun tiikonmasi tokco qlobal
enerji bohrani deyil, hom ds iqtisadi bohran da yaradacaq. Hasil olunan neft-qaz mohsullarinin
boyuk bir qismi istilik-energetika miiassisolorindo sorf olunur. Zaman kec¢dikco basoriyyatin
inksafi onun enerjiys olan talabatin siiratle artirir. Noticads diinyadaki karbohidrogen, das kdmiir,
torf ehtiyyat1 da siirotlo azalir. Bu iso onlarin ehtiyyatinin koskin azalmasini vo tam tiikonmosini
qag¢ilmaz edir. Dilinya ohali artiminin vo bu artima miivafiq olaraq enerjiys vo diger mohsullara
olan tolabatin fonunda birdon-biro enerji bohraninin yaranmasi, iqtisadi béhranin meydana
¢ixmast vo uzun miiddot davam etmosi s6ziin osil monasinda xaos yarada bilor. Biitiin bunlara
korlanmis ekoloji vaziyyati do oslave etsok alinan monzoronin no dorocods acinacaqli oldugunu
asanligla g6z 6niino gotirmok olar.

Giiniimiizdo i¢moli suya tolobat durmadan artir. igmoli su ehtiyyatlarmin azalmasi global ekoloji
bohranin yaranmasina gotirib ¢ixara bilor. Bu giinkii glindo diinya ohalisinin toxminon besds
birinin igmali suya daimi ¢ixis1 yoxdur. Vaziyyatdon ¢ixis yolu doniz vo okean sularmin texniki
suya cevrilorok istifadosindadir. Bu problemin holli ii¢lin bir ¢ox inkisaf etmis diinya olkolori
miixtolif yollara bas vurur.

Moagqalads duzlu sularin tomizlonarok texniki suya g¢evrilmasi li¢iin layihalondirilmis qurgunun is
prinsipi vo aparilan todqiqat islori oks olunmusdur. Toklif edilon lisul doniz vo okean sularinin
emali sahasino aid olub, igmali su probleminin halli {i¢iin nozords tutulur. Yaranan texnologiya
yeni bir tisulun elektroaktivasiya prinsipinin asasinda qurulur.

Elektro-aktivasiya anlayisi vo onun osasinda yaradilan texnologiyalar alternativsiz va
innovativdir. Sabit coroyanla isloyon elektrikli qizdiricilarin hesabina reaktorun igarisindoki duzlu
su miloyyan temperatura qader qizdirilir. Anbardan soyuq su yiiksok tozyiq ilo reaktorun igorisine
injekto edilorak elektroaktivlosma prosesino ugradilir.

Aktivator (elektrikli qizdiric1) suyu qizdirmaqla yanasi suyun igorisindo elektromaqnit firtinasi
effekti yaradaraq miixtolif fiziki-kimyovi reaksiyalarin yaranmasina sobab olur. Klassik
elektrolizdon forqli olaraq aktivatorun elektro-katalitik tosiri do vardir. [1]

Adi hava ortaminda aktivatorun iglomosi iiclin no qodor elektrik sorf olunursa an qati mineralll
suda da bu sorfiyyat doyismir. Bu sobabdon qat1 duzlulugu olan mineralli doniz sularint bu yeni
metodla az enerji sorfi ilo texniki suya ¢evirmak olur.

Elektro-aktivlosmo yeni bir termin vo forqli fiziki-kimyovi prosesdir. Klassik elektrolizdo
elektrolit i¢arisine yerlogdirilon anod vo katod suyun ion balansin1 pozur vo bu sabobdon kimyavi
reaksiyalar bas verir. Elektro-aktivlogsmo prosesinds iso katodsuz anod prinsipi is goriir. Suyun ion
balansinin doyismosi daha da intensivlesir. Suyun ion balansinin monfi vo miisbat torofo
doyismosi elektroaktivlosmoni térodon amillordon biridir. Suyun normal PH doyori 6,5-9
araligidir. 6,5-don asag1 PH doyori tursu miihiti, 9-dan yuxar1t PH doyari iso golovi miihiti gobul
edilir.

Yeni yaranan texnologiyanin is prinsipi suyun ion balansinin, yani PH dayarlorinin {izorinds
qurulub. Normal PH miihitindo su metastabildir, yoni passivdir. PH doyari 2-nin altinda olduqda
su ¢ox aktiv bir hala kecir vo intensiv kimyavi reaksiyalar bas verir.

Moaqsod

Texniki su aldo etmok ii¢lin doniz suyunu duzsuzlagdiraraq digor zororli komponentlordon do
tomizlomok lazimdir. Bunun {i¢lin miixtalif nov su tomizloyici qurgulardan istifado edilir.

Texniki su oldo etmok {i¢iin on genis istifado olunan iisul membranli elektrolizdir. Bu metod
bahali avadanliglar va ¢ox elektrik enerjisi sorf edir.
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Texniki su aldo etmo qurgular1 on ¢ox Orab vo Afrika 6lkslorinds, eloca do, Cin, ABS, Avstraliya
vo bagga Olkolordo istifado olunur. Masolon: Birlogmis Orob Omirliklorinds igmoli suya olan
tolobatin 50%-o gadari duzsuzlagdirma qurgularinin hesabina olds edilir. Maltada igmali suyun
2/3 hissosi tors osmos lsulu ilo aldo edilir. Amerika Birlogsmis Statlarinin Kaliforniya statinda
duzsuzlagdirilma qurgularindan genis istifado edilir. Homginin Azorbaycanda Salyan rayonunda
Oks Osmos membran {isulu tadbiq edilon zavod vardir. [3]

Bu il Azorbaycan prezidenti "Doniz suyunun duzsuzlasdirilmasi yolu ilo i¢mali su istehsali
sahasinda pilot layihonin hoyata kegirilmasi tadbirlori hagqinda" seroncam imzalay1b.

Mogqaloads geyd olunan texnologiya bu problemin hoallins aid oldugu iigiin miihiim 6nom kosb edir.
Olkomizin Xozor donizi sahilindo yerlosdiyini nozors alsaq, paytaxtimizin artan su tolobatini
0domok tigiin bu iisula asaslanan texnologiyanin istifadesi daha mogsodouygun hesab edilir.
Mogsad duzlu suyu texniki suya ¢evirmok oldugundan doniz suyunun torkibindoki duzu, yoni
kimyovi formulu natriumxlor (NaCl) olan maddoni suyun torkibindon aralamaq lazimdir. 9sason
Xlor (Cl) neytrallagdirmagin yollarini aragdirmaga basladiq:

Xlor (Cl) atomunun metallarla birlosmo amolo gatirmo xassasi.

Xlor (Cl) atomunu moleykula ¢evirarak qaz halinda sudan ayrilmasi.

Xloru ayirmaq tiglin bu tsullardan istifadonin optimal yollarini arasdirdiq. Natrium (Na) iso
atomlar halda ¢ox aktiv sokilds suyu parcalayir vo bol hidrogen miihitinds hidridlor omalo gotirir.
Natriumhidroksid (NaOH) soklindo suyun torkibindo qalir. Moagsad suyun torkibinds qalan
natriumu da ayirmaq oldugundan basqa yollara da bas vurdug.

Elektro-aktivlosmo prosesi naticasinda suyun par¢alanmasi bas verir, eybi zamanda natriumxlor
(NaCl) da parcalanir.

H,O———H»+02
NaCl———Na+Cl»
Na+H20O ‘NaOH+H>»

Gorundiyd kimi hidrogen (Hz2) bollugu miihiti yaranir. Bu miihitds katalizatoru tasiri ilo natrium
(Na) hidrogenls (Hz2) birlosorok natriumhidrid (NaH) omalo gatirir.

Na+H-

NaH

Natriumhidrid (NaH) gaz halinda ugucu bir madds oldugundan suyun torkibindon ayrilir. Yan
mohsul olan yanacagin torkibino qarisir. Yanacagin torkibi natriumhidrid (NaH) da olmagla
hidrogen (H2) vo hidrogenli birlosmoalordon amolo galir.

Xlorun (CI) suyun torkibindon ayrilmast.

Agir metallarin xlor (CI) atomu ilo birlogmolori sudan agir oldugundan ¢okiintii omolo gotirorok
qabin dibins ¢okiir. Bu ¢okiintiinii tomizlonorak bir reagent kimi istifade edilir vo eyni zamanda
duzlu su xlordan (Cl) tomizlonmis olur. Agir metallara kadmium (Cd), tallium (Ta), volfram (W),
nafmium (Nf) vo s. aid etmok olar.

Texnoloji prosesdo agir metallarin tobii minerallarindan istifado edilocok. Saf metallar bahall
oldugundan minerallardan istifade texniki suyun maya doyorinin asag1 olmasina sabab olur. Eyni
zamanda texnologiyadan alinan yan mohsul olan yanacaq yandirilaraq elektrik enerjisi oaldo
olunacaq. Texnologiyanin enerjiyo olan tolobati Oziiniin istehsalindan Odonilocok. Yoni
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texnologiyanin mohsuldarligit mohdudiyyatsiz miqdarda artirila bilinocok. Yexniki suyun
mohsuldarligini artirdigca alinan yan mohsul, yanacaq da artacaq.

Texniki suyun aldo edilmosinin asas problemi tobii su monbalori ilo miigayisods onun baha basa
golmasidir. Movcud duzsuzlagdirma sistemlori 1 kubmetr hazir suya toxminon 3 kVt enerji tolob
edir.

Bu qurgularin bir sira ¢atigsmazliglar: vardir:

1. Baha basa golmasi, 2. Daimi enerji tomini, 3. Tullantilarin tomizlonmasi.

Moaqalads geyd etdiyimiz texnologiyanin movcud qurgulardan istiinliiklori bunlardir:

1. Qurasdirilmasinin ucuz basa golmosi (texnologiyanin sadoliyi), 2. Qurgunun islomosi {li¢iin
lazim olan enerjinin bir hissasinin (togribon 50%-o qodorini) 6ziiniin istehsal etmosi, 3. Tullantisiz
(ekoloji tomiz) istehsal prosesi.
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Sakil 1. Doniz vo okean sularindan texniki suyun alinmasi iiglin hazirlanan laborator sinaq
qurgusunun izahli sxemi:

1. Reaktorun tam goriiniisii, 2. Reaktorun yuxar1 vo asagi hissosinin olagolondirici borulari, 3.
Reaktorun yan su hocmlorini birlogdiran borular, 4. Forsunka, 5. Reaktorun ocaq kamerasi, 6.
Ventillor, 7. Monovakkumetr, 8. Tiistli borusu, 9. Aktivator, 10. Aktivatorun baglanti flansi.

Metodlar

Doniz sularindan texniki su oldo edilmesindo bir sira tisullardan istifads edilir. Bu iisullardan:
Distillo, Ion miibadilesi, Kimyavi, Ultrafiltrasiya vo ya ©ks Osmos, Elektrodializ, termiki
duzsuzlasdirma vo s. genis todbiq edilonlordir.

Duzsuzlagdirmada istifado olunan oks-osmos iisulunun son illor genis todbiq edilmasinin sobablori
bunlardir: duzsuzlasdirmaga c¢okilon enerji xorclori azdir, onlarin istismari sadadir, onlar ¢ox
yigcamdirlar.

Qeyd etdiyimiz yeni tisul texniki suyun alinmasinda todbiq edilon elektrodializ tisuluna banzayir.
Sabit elektrik coroyani sahosinin tosiri noticosinds mohlula salinmis membranlardan hall olmus
maddolorin kegmasi prosesi Elektrodializ adlanir. Elektrodializ {isulunda elektroliz prosesi ilo
suyun minerallardan tomizlonmosi bas verir. Elektrodializ iisulunun digor {isullardan tistiinliiyti
bunlardir: membranlar1 polimer materialindan vo ionitlordon hazirlanir, membranlarin oks-0Smos
iisulunda istifads edilon membranlardan termiki vo kimyovi davamliligi.

Qeyd etdiyimiz yeni tisulda iso klassik elektrolizdon forgli proseslor bas verir. Klassik elektrolizdo
forgli proseslor vardir vo bunlardan biri do membranh elektroliz tisuludur.

Membran, duzlu mohlulun ke¢diyi anodda xlorun ayrildigi anod boslugunu katod boslugundan
ayirir. Natrium kationlar1 orada natrium hidroksid amolo gotirmok {iglin membrandan kegir. Daha
doqiq desok, bu proses natrium xloridin membran elektrolizi ilo yliksok safligda xlor istehsalina
aiddir.

Yeni tisulun i prinsipinde klassik elektroliz tisulundan forqli olaraq katod qiitbii sifir haddindo
olur, yalniz anod qiitbii istifads edilir. Yoni iki qiitblii monboonin yalniz bir qlitblinii todbiq
etmoklo elektroliz prosesino banzor proses bas verir. [4]

Elektro-kimyavi aktivlogsmo yiiksok fiziki-kimyavi tosirlorlo metastabil maddslorin oldo edilmasi
texnologiyasidir. Bir fiziki-kimyavi proses olaraq aktivasiya elektro-kimyavi va elektro-fiziki
effektlorin birlogsmasidir. Elektro-kimyavi aktivlosmo naticosindo su metastabil voziyyato kegir vo
bir ne¢o saat orzindo miixtalif fiziki-kimyovi proseslords artan reaktivliys sobab olur. Buna gora
aktivlogdirilon su azalmis elektron foaliyyoti ilo xarakterizo olunur vo oksidlosdirici xassolori
niimayis etdirir. Elektro-kimyovi aktivlosma hollolunan qazlarin torkibini, suyun oksidlagdirici
bazasini, reduksiya xassolarini ekvivalent kimyavi tonzimlonmodan daha bdyiik doyismays imkan
verir. Aktivlesdirilmis vo qeyri-aktivlesdirilmis hallorin fiziki-kimyavi xiisusiyyatlarindoki forqlor
elektro-kimyovi tosirin intensivliyi vo dorinliyindon asilidir. Aparilan praktik tocriibalorlo
miioyyan edilmisdir ki, elektro-kimyavi suyun (tamizlomo, yumsaltma, desolinasiya, dezinfeksiya
va s.) potensiall yiiksokdir. Aktivlasdirilmis suyun mineral sular1 tomizloma xiisusiyysti keyfiyyat
baximindan digor reagentlordon daha yaxsidir. Bundan olava elektro-kimyavi reaksiyalar, az
duzlu tobii suyun zoruri funksional xiisusiyystloro malik kimyovi torkibini pozmadan
tomizlonmasina imkan verir.

Tadbiq edilon texnologiya.
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Su emali qurgularinin layihslondirilmosindo asas sort yiiksok texniki-iqtisadi someronin oldo
edilmosidir. Layiho osasinda yaradilacaq texnoloji qurgunun toloblori bunlardir: xam su monbayi,
qurgunun mohsuldarligl, tullantilarin utilizasiyasi, slavo enerji ehtiyatlarmin istifadoesi, otraf
miihitin miihafizosi.

Texniki su aldo edilmasinds bu iki texnologiya an ¢ox istifado olunur: 1. Cox moarhalali distillo
prosesi vo ya buxarin sixilmasi, 2. Elektrik nasoslarindan istifado etmoklo hoyata kegirilon tors
0Smos.

Moagqalads geyd etdiyimiz yeni lisul asasinda qurulacaq texnologiya yasil texnologiyalar sinifino
aiddir. Movcud texnologiyalardan forqli olaraq straf miihite ziyan vurmur vs iqtisadi somaralidir.
Texnologiyanin sonaye niimunasinds doniz suyunun texniki suya ¢evrilmasi ilo yanast yan mohsul
olaraq qaz halinda bir yanacaq da alinacaq. Texnologiyanin islomasi {igiin sorf olunan elektrik
enerjisi yan mohsul olaraq aldigimiz yanacagin hesabina olds edilacok. [5]

Sakil 2. Sonaye sinaq qurgusunun imumi goriinisii.
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Natica

Magalonin magsadi sado qurgulardan vo minimum enerji sorfi ilo deniz vo okean sularindan
texniki su alinmasimma imkan veron texnologiyanin yaradilmasindan ibaratdir. Bu {isulun osas
iistiinliiyi movcud tsullardan forqli vo olverisli yollarla texniki suyun alinmasinin miimkiin
olmasidir. Yeni iisula osaslana texnologiya ilo xammal olaraq biitiin név minerall1 sulardan texniki
su aldo etmok miimkiin olacaq. Yeni texnologiyanin ustiinliiyii ekologiyaya zorar vermadan biitiin
nov duzlu sularin emali texnologiyalarini ovoz eds bilmasidir. [6]

Laborator sinaq qurgusunda praktik natico alinib vo texnologiya senaye prototipinin yigilmasi
morholosindadir.
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TEXHOJIOTUS NOJYUYEHUS TEXHUYECKOHU BOJAbI U3 MOPCKUX U
OKEAHCKUX BOJ

Amuiasb I'apundos
Aszepbaiimkanckuii ['ocynapcrsennsiit Yausepcurer Hedru n [Ipomsiniennoctn, kadenpa «IIpoMeinieHHbIe
MalIrHb», 1abopant, amil.qeribov1988@gmail.com

PE3IOME

3arpsizHeHHe TUApocdepsl CleayeT CUUTATh €KEIHEBHOU yrpo30il HACTOIBKO, HACKOIBKO
OMacHO 3arpsi3HeHue aTtMoc@epbl W MOYBHI A 4YeJoBeKa. JTO CBSI3aHO C TEM, YTO BOJa
SBIAETCA pacTBopuTesneM. CMEIIaHHbIE ¢ HUM OTXOJbl MEPEeXOASAT B MOJEKYJISPHO-UOHHYIO
(GhopMy W JIETKO OTPaBJISIIOT JKMBOE B OKPYJXKAIOMIEH cpeae. 3a cUeT HMUPKYJSIUA U TCUCHUS
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BOJBl OTpABJIEHUE PACIPOCTPAHsETCs] Ha OoJiblIME IUIOIMIAAU. OTO PpaclpoCTpaHEHUe
IPOUCXOJUT OBICTPEE B PEKAX U PACIPOCTPaHAETCS HA COTHU KUIOMETPOB. 3arpsA3HEHUE BObI
BBI3bIBAET YMEHBUICHHE KOJIMYECTBA pAcTBOPEHHOro B Hed kuciopoja. Hepocrarok
KHCIIOpOJa IPUBOJIUT K U3MEHEHUAM Tuipodaynsl u runpodiopsl. B pe3ynpraTre BOZHHKAET
ornacHasi cuTyauus s ¢iaopsl U payHbl, OOUTAIOLIMX B BOJHOI cpefe.

[TocTosiHHOE 3arpsi3HEHUE BOAHBIX HCTOYHMKOB YCIIOXKHSAET IPOLECC HMX CaMOOYMIIEHUS
(ecCTeCTBEHHOr0) M 3HAYMTENIBHO YBEJIMYMBAET OMOJIOrMYECKOE BpeMs, 3aTpauMBaeMoe Ha
HEro. OTxo0/1b1 IIPOMBIIIJIEHHOT'O IIPOUCXOKEHUS HapylIalT HOPMaJIbHYIO
KU3ZHENEATEIbHOCTh TMJIPOOMOHTOB M HU3MEHSIOT (U3MKO-XMMHUYECKHE CBOHCTBAa BOJbI B
Oacceitne. Takue BOABI HE NPHUTOAHBI HHU [JIs1 OBITOBOTO HCIOJNB30BAaHUSA, HHU IS
CeJIbCKOXO35IICTBEHHOTO OPOLIEHUS, HU AJI TEXHUUYECKUX Lieneil. Mcnonab30BaHne 4eI0BEKOM
pana opraHu3moB (YJHUTOK, pblO, BOJOpOcied U Jip.), IPUCIOCOOMBUIMXCS K YCIOBHUSM B
3arpsi3HEHHBIX BOJaX, IPUBOJUT K BOSHUKHOBEHUIO HOBBIX 3a00JIeBaHUI. DTO CBSA3aHO C TEM,
YTO Psii KAHIIEPOTEHHBIX BEUIECTB IMOCTEIEHHO HAKAIUIMBACTCS B OpTaHU3ME THAPOOHOHTOB U
JIOCTUTaeT OMAacHOTO JUJIsl YeJIOBEKa YPOBHS.

KuoueBble ci1oBa: peakTop, MOpPCKas M OKEAaHCKas BOJA, 2JIEKTPOAKTUBALMS MUHEpaJIbHOU
BOJBI, IepepaboTKa COJICHOM BOABI, aKTUBATOp, paldOTAarOMIMM Ha NPUHLUIIE MOCTOSHHOIO
TOKa, DKOJIOTUYECKH YUCTas U 0€30TX0AHAs TEXHOJIOTHUS.
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SELECTION OF THE NON-ISOLATED UNIDIRECTIONAL DC-DC
CONVERTERS FOR PHOTOVOLTAIC APPLICATIONS

Elvin Yusubov
Azerbaijan State Oil and Industry University, Department of Instrumentation Engineering
Teaching assistant, E-mail: elvinyusifov05@gmail.com

ABSTRACT

The rising prominence of renewable energy sources and the demand for efficient power
distribution has led to the emergence of DC microgrids as a promising solution for localized
energy generation and distribution. The effective operation of DC microgrids heavily relies on the
performance of their DC-DC converters, which play a crucial role in regulating power flow and
voltage. Selecting suitable DC-DC converters is thus essential to ensure optimal performance and
stability of photovoltaic systems. This academic article presents a comprehensive comparative
analysis of different non-isolated DC-DC converter topologies and their appropriateness for DC
microgrid applications. The research delves into various converter types, including buck, boost,
buck-boost, SEPIC, and Zeta converters, thoroughly examining their operating principles, control
strategies, and advantages within the context of DC microgrids. The focus is on key performance
metrics essential for a comprehensive evaluation, including efficiency, voltage regulation,
transient response, power density, and cost-effectiveness. Through meticulous comparative
analysis, it is established that the SEPIC and Zeta converters stand out as exceptional choices for
DC microgrids. Their distinct advantages, such as reduced output ripple, improved efficiency, and
wide input voltage range, position them as valuable contenders for modern power electronics
applications, showcasing their excellence in addressing diverse voltage regulation needs. This
academic article contributes valuable insights into the selection and application of DC-DC
converters in DC microgrid systems, providing researchers, engineers, and industry stakeholders
with a comprehensive understanding of the comparative advantages of these converters. The
findings underscore the significance of choosing appropriate converters to achieve efficient
energy conversion, optimal power distribution, and the advancement of renewable energy
technologies in the context of DC microgrids.

Keywords: DC-DC converters, SEPIC, ZETA, BUCK, BOOST.

Introduction

The economic progress of any country depends more on energy, which can be considered the
main factor of development. The rapid development of industry, vehicles and farms has led to an
increase in energy consumption. The trend of depletion of fossil fuels day by day, air pollution
and global temperature increase are considered the main problems for environmental protection.
Therefore, it is necessary to rely on renewable energy sources for electricity generation.
Photovoltaic (PV) energy is of particular importance among renewable energy sources with
unique advantages such as high reliability, minimal impact on the environment, and the ability to
withstand peak loads of output power. The main purpose of power electronics converters is to
convert electrical energy into the optimal form for the user load circuit [1, 7, 11]. These
converters, in turn, are divided into four main categories. This includes DC-DC converters
(stabilizers), AC-DC rectifiers, DC-AC inverters, and AC-AC converters. The main task of DC
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power electronics converters is to ensure the stability of the output voltage in a certain variation
range of the input voltage and load current.

There are categories for classifying DC converters. According to the direction of energy transfer,
DC converters are divided into unidirectional and bidirectional converters. It is possible to charge
and discharge energy storage batteries with bi-directional DC converters. Regardless of the
direction of energy transfer, each DC converter is divided into galvanically isolated and directly
coupled converters according to their isolation from the input circuit. The role of reliable energy
harvesting systems in improving microgrid stability, stability and efficiency is undeniable. Energy
harvesting systems or battery systems can be connected to the microgrid independently or
together with distributed energy sources. Bi-directional DC-DC power electronics converters are
particularly important in interfacing distributed energy sources with other DC and AC microgrid
modules. In grid-connected mode, electricity is charged to the batteries of the energy collection
system through the DC bus. The power required by the load circuit is met by distributed power
sources or grid power. In the autonomous operation mode of the microgrid, the power required by
the load circuit is balanced using distributed energy sources and an energy collection system.
When the power produced by the distributed energy sources is higher than the power required by
the load circuit, the bi-directional converter switches to energy harvesting mode and charges the
batteries. Otherwise, these converters supply the collected energy to the DC bus. Thus, the
interface of PEMs with the microgrid using HIPs has two main purposes:

(1) Control of the direction and amount of energy entering and exiting the ETS

(2) DC bus management.

Figure 1 illustrates the topology of the DC-DC converters with photovoltaics.

— DC-DC Y DC-AC inverter ACLOAD
DC-DC CONVERTER
CONVERTER

with MPPT

Figure 1. DC-DC converters with photovoltaics
DC-DC converters play a vital role in photovoltaic (PV) systems due to their numerous benefits:

e Voltage Control: They efficiently regulate the DC voltage generated by PV panels to
match the required level for battery charging or grid connection.

e Optimal Energy Harvesting: DC-DC converters help extract maximum power from solar
panels by converting output voltage to the desired level, ensuring high energy yield.

e Grid Integration: They facilitate seamless connection of PV systems to the electrical grid
by converting DC to AC power.

e Battery Charging: DC-DC converters efficiently charge batteries in PV systems, extending
battery life and ensuring reliable energy storage.

e MPPT Implementation: Converters with MPPT capabilities continuously track the
maximum power point of solar panels, optimizing energy extraction.
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e \oltage Adjustment: They enable easy step-up or step-down of voltage levels, making
solar energy usable for various applications.

e Efficiency: By minimizing power losses during conversion, they enhance overall system
efficiency and energy utilization.

e Versatility: With various types and configurations available, DC-DC converters offer
flexibility in designing PV systems for different needs.

Objective

The objective of this article is to perform a comparative analysis of the converter types, including
buck, boost, buck-boost, SEPIC, and Zeta converters, thoroughly examining their operating
principles, control strategies, and advantages within the context of DC microgrids. The focus is on
key performance metrics essential for a comprehensive evaluation, including efficiency, voltage
regulation, transient response, power density, and cost-effectiveness.

Methods

To perform the comparative analysis, five major types of non-isolated unidirectional DC-DC
converters, namely buck, boost, buck-boost, ZETA, and SEPIC converters are selected and their
corresponding advantages and disadvantages are determined, and then compared. The first
converter is

the buck converter, also called a step-down converter. It is a type of DC-DC converter renowned
for efficiently converting higher DC voltages to lower ones [3, 10]. By employing pulse-width
modulation (PWM) to regulate the output voltage, it has become a favoured solution in a diverse
array of electronic gadgets and power systems. The buck converter comprises components like a
power switch (typically a transistor), inductor, diode, and capacitor. The inductor stores energy
during the switch's closure, establishing the output voltage. Conversely, when the switch opens,
the inductor releases energy to maintain a stable voltage. Adjusting the switch's duty cycle (ratio
of ON time to total time) achieves precise control over the output voltage. Fig. 2 illustrates the
circuit diagram of the buck converter.

VT L

[YYY\_

(’:) U, vb 7N c —— R

Figure 2. Buck converter

Here VT is the transistor; VD is the diode; L-inductor; C-output capacitor; R- load resistance;
U, - is the input voltage.
The input-output voltage ratio is determined as follows;
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Where U,,,., U,, d are the respective output, input and duty cycles.

Advantages of the Buck Converter include; high efficiency, being compact and lightweight, cost-
effectiveness, low output ripple: rapid response: and voltage step-down. Disadvantages of the
buck converter: limited to step-down conversion, voltage regulation range, current limitations,
switching noise, efficiency at light loads, complex voltage regulation. Despite these drawbacks,
the buck converter's simplicity, high efficiency, and cost-effectiveness make it a versatile choice
for various applications, including voltage regulation in power supplies, battery chargers, and
electronic devices. Mindful consideration of its limitations is vital when selecting the appropriate
converter for specific system requirements.

The boost converter, also referred to as a step-up converter, is a type of DC-DC converter
renowned for its efficient conversion of lower DC voltages to higher ones [4, 8]. It functions
based on inductor energy storage and transfer principles, making it a valuable asset in numerous
electronic applications and power systems. Comprising a power switch (commonly a transistor),
an inductor, a diode, and a capacitor, the boost converter stores energy in the inductor's magnetic
field when the switch is closed. Upon opening the switch, the inductor releases its stored energy
to the output through the diode and capacitor, generating a higher output voltage. Control of the
output voltage is achieved by adjusting the switch's duty cycle (ON time to total time ratio). Fig. 3
illustrates the circuit diagram of the Boost converters.

A Pi

L
. VD 1
C U, k- T | R
- C
VT
Figure 3. Boost converter
The input-output voltage ratio is determined as follows:
Uﬂuf — L (2)

Ug 1-d

Advantages of the Boost Converter include voltage step-up, high efficiency, simple control, low
output ripple, and versatile applications. Disadvantages of the boost converter include limited
step-up conversion, elevated component stress, heightened switching losses, input current surges,
and output current limitations. Despite these limitations, the boost converter's efficiency in
stepping up voltage and its adaptability in various applications make it a valuable component in
electronic systems. Engineers must carefully consider these drawbacks while selecting the
appropriate converter for specific system requirements.
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The buck-boost converter is a type of DC-DC converter known for its versatility in both stepping
down and stepping up the input DC voltage to achieve a different output voltage level [2, 12]. It
finds application in various scenarios where bi-directional voltage regulation is necessary. At the
core of the buck-boost converter is a power switch (typically a transistor) that rapidly switches on
and off. During the switch's ON state, the inductor stores energy in its magnetic field. This stored
energy is then transferred to the output during the OFF state of the switch. When the switch is
closed, the inductor accumulates energy, resulting in a lower output voltage compared to the input
voltage. The output capacitor helps smooth out the output voltage. Fig. 4 illustrates the circuit
diagram of the Buck-Boost converters.

VT VD

+ — R
Figure 4: Buck-Boost converter
The input-output voltage ratio is determined as follows:
P @
g

Advantages of the buck-boost converter include the capability of bi-directional voltage
conversion, continuous output voltage range adjustment, higher efficiency compared to using
separate buck and boost converters, a compact and lightweight design, a reduced component
count compared to implementing two separate converters, fitness for battery-powered systems,
high output voltage accuracy, usability in renewable energy systems

Disadvantages of the buck-boost converter include complex control and circuit design, switching
noise and EMI generation, output voltage ripple, low efficiency under extreme load conditions,
sensitiveness to load and input voltage variations, a limited output current handling capacity,
increased stress at high input-output voltage ratios, careful thermal management in certain
implementations

The buck-boost converter's ability to perform bi-directional voltage conversion makes it an
invaluable choice for applications where voltage regulation needs to be adjusted above or below
the input level. Nevertheless, its complexity in control and circuit design, as well as
considerations for component stress and thermal management, should be carefully addressed
during practical applications.
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The Zeta converter is a versatile DC-DC converter that combines the functionalities of a buck-
boost converter and a buck converter, enabling both step-up and step-down voltage conversion. It
is well-suited for applications requiring bi-directional voltage regulation [6, 9]. The Zeta
converter consists of an inductor, two capacitors, and two power switches (often MOSFETSs or
transistors). These components are interconnected in a specific arrangement to facilitate both step-
up and step-down operations. During the step-up mode, one power switch is turned on, and the
other is turned off. The inductor stores energy, which is then transferred to the output through one
of the capacitors, resulting in an increased output voltage compared to the input voltage. In the
step-down mode, the switch states are reversed. The inductor stores energy again, but this time it
transfers the energy to the output through the other capacitor, leading to a lower output voltage
than the input voltage. Fig. 5 illustrates the circuit diagram of the ZETA converters.

VT

c1 L2

Qv Fu Kw ezl

Figure 5. ZETA converter
The input-output voltage ratio is determined as follows:

Usur

(4)

d

u, 1-d
Advantages of the Zeta Converter include reduced ripple current in comparison to other
converters, suitable for both step-up and step-down applications, improved voltage and current
stress distribution on components, enhanced efficiency under extreme load conditions, lower
electromagnetic interference (EMI) generation, better input-output voltage regulation.
Disadvantages of the Zeta Converter include complex control and circuit design, precise
synchronization of switching actions, higher component count and cost, the potential for increased
switching losses, more challenging implementation and optimization process, sensitivity to
parameter variations and component tolerances, limited availability of integrated controller Ics.
The Zeta converter's ability to perform bi-directional voltage conversion makes it an invaluable
choice for applications where voltage regulation needs to be adjusted above or below the input
level. However, its complex control and circuit design, coupled with considerations for
component synchronization and optimization, require careful attention during practical
applications.

The SEPIC converter is a versatile DC-DC converter that combines the functionalities of a buck
and a boost converter. It enables both step-up and step-down voltage conversion while providing
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electrical isolation between the input and output [6,13]. This makes it a popular choice for a wide
range of power supply and battery charging applications. The SEPIC converter is composed of an
inductor, two capacitors, and two switches (usually MOSFETSs or transistors). The inductor is
connected to both the input and output sides through separate capacitors, creating a unique circuit
configuration.

During the step-up mode, one switch is turned on, and the other is turned off. The inductor stores
energy and transfers it to the output through one of the capacitors, resulting in an output voltage
higher than the input voltage. During the step-down mode, the switch states are reversed. The
inductor stores energy again, but this time it transfers the energy to the output through the other
capacitor, leading to an output voltage lower than the input voltage. Fig.6 illustrates the circuit
diagram of the SEPIC converters.

C1 VD
2112 |
L1

O e} 2 | =

Figure 6. SEPIC converter

The input-output voltage ratio is determined as follows:

Uour

ous _ ©)

g

Advantages of the SEPIC Converter include capable of bi-directional voltage conversion,
providing electrical isolation between input and output, reducing output ripple and improving
voltage regulation, wide input voltage range, enhanced efficiency compared to buck-boost
converters, requiring fewer components for voltage conversion, suitable for both step-up and step-
down applications, and generates low electromagnetic interference (EMI). Disadvantages of the
SEPIC Converter include complex control and circuit design, component experience to higher
stress at extreme voltage ratios, sensitivity to component tolerances and parameter variations, the
potential for increased switching losses, requires careful synchronization of switching actions,
challenging implementation and optimization process, limited availability of integrated controller
ICs, The SEPIC converter's ability to perform bi-directional voltage conversion with electrical
isolation makes it a valuable choice for various power supply applications. However, its complex
control and circuit design, as well as considerations for component synchronization and
optimization, necessitate careful attention during practical implementations.

Conclusion
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The comparison of the buck, boost, buck-boost, SEPIC, and Zeta converters has highlighted their
distinct characteristics and functionalities. Each type offers specific advantages and limitations,
making them suitable for various voltage regulation needs. The buck converter excels in step-
down voltage conversion, with its simple circuit design and high efficiency, making it suitable for
compact applications requiring voltage reduction. Conversely, the boost converter is
advantageous in step-up voltage conversion, featuring a straightforward control mechanism and
efficient voltage-boosting capabilities for applications requiring increased output voltage. The
buck-boost converter stands out with its bi-directional voltage conversion capabilities, making it
suitable for both step-up and step-down requirements. However, its complexity in control and
circuit design may present challenges during implementation. Among the converters discussed,
the SEPIC converter showcases excellence by providing bi-directional voltage conversion with
electrical isolation, making it versatile in power supply and battery charging applications. Its
reduced output ripple, improved voltage regulation, wide input voltage range, and low
electromagnetic interference make it a reliable choice. Similarly, the Zeta converter also excels in
bi-directional voltage conversion, combining features of both buck and boost converters.
However, it requires a more complex control and circuit design compared to the SEPIC converter.
In conclusion, the SEPIC and Zeta converters stand out as exceptional options for applications.
Their advantages, such as reduced output ripple, improved efficiency, and wide input voltage
range, make them valuable candidates for modern power electronics applications, showcasing
their excellence in meeting diverse voltage regulation needs.
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FOTOVOLTAIK TOTBIQLOR UCUN BIiRiISTIQAMOTLI, QALVANIK AYRILMAYA
MALIK OLMAYAN SC-SC CEVIiRiCILORININ SECILMOSI
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XULASO

Barpa olunan enerji manbalarinin artan shomiyyati va elektrik enerjisinin somarali paylanmasina
yaranmis ehtiyac lokallasdirilmis enerji generasiyasi vo paylanmasini hayata kegirmok iiglin
perspektivli hall yolu kimi sabit corayan (SC) mikrosabokalorinin yaranmasina sabob olmusdur.
SC mikrogobokalorinin somarali iglomosi, bu sobokalords elektrik coroyant vo gorginliyinin
tonzimlonmasindo miihiim rol oynayan SC/SC geviricilorinin xarakteriskalarindan ohomiyyatli
doracado asilidir. Beloliklo, miivafiq ¢eviricilorinin secilmasi fotovoltaik sistemlorin optimal
gostaricilarini va stabilliyini tomin etmok {i¢iin vacibdir. Bu maqalads galvanik ayrilmaya malik
olmayan, miixtalif cevirici topologiyalarinin vo onlarin mikrosoboka totbiglori iiciin
uygunlugunun genis miiqayisali tohlili togdim edilmisdir. Todqgiqatda azaldici, yiiksaldici,
azaldici-yiiksoldici, SEPIC vo Zeta ¢eviricilori daxil olmagla miixtslif nov ¢eviricilor aragdirilmis
vo mikrosabokalar kontekstindo onlarin is prinsiplori, nozarat strategiyalar1 vo {istiinliiklori genis



https://doi.org/10.3390/electronics11030483

ISSN; 1609-1620 (Print); ISSN: 2674-5224 (Online)

LY PAHTEI

w
REFERRED & REVIEWED JOURNAL

arasdirilmisdir. Osas diqqgot somoralilik, gorginliyin tonzimlonmosi, kecid xarakteriskalar1 vo
iqtisadi somoralilik daxil olmagqla, hertorofli qiymstlondirme iicin lazzim olan osas ¢ixis
gostaricilorine  yonoldilmisdir. Noticodo SC mikrogobokolori kontekstindo somorali enerji
cevrilmosing, optimal enerji paylanmasina vo borpa olunan enerji texnologiyalarin inkisafina
nail olmagq ii¢lin miivafiq c¢eviricilorin se¢ilmasinin vacibliyi xiisusi qeyd edilmisdir. Miiqayisali
analiz noticesinde molum olmusdur ki, SEPIK vo Zeta ¢eviricilori SC mikro sobokolori ii¢iin on
yaxst se¢cimdir. Azaldilmis ¢ixis coroyani ddyiintiilori vo girig gorginliyinin genis diapazonu kimi
tistiinliiklori onlar1 gorginliyin tonzimlonmosinin miixtalif totbiglorinde {istiinliylinii nlimayis
etdirarok buglinkii giic elektronikasi liciin ohomiyyatli elektron dévralora ¢evirmisdir.

Acar sozlor: giic elektronikast geviricilori, azaldict SC ceviriclor, yiiksoldici SC ¢eviriclar,
SEPIK, ZETA

BbIbOP HEU3O0JIMPOBAHHBIX OJHOHAIIPABJIEHHBIX HPEOBPA?:JOBATEJIEFI
MNOCTOAHHOT' O TOKA UIAA ®OTOIJIEKTPUYECKUX IPUMEHEHUU

JubBuH IOcynos

Asep0OaiikaHCKUil rOCYIapCTBEHHBINH YHUBEPCUTET HE(DTH M IPOMBIIIICHHOCTH Kadeapa
[Tpubdopoctpoenue, accucrent, acnupant, Orcid: 0000-0001-6199-9266,
elvinyusifovO5@gmail.com

PE3IOME

Pactymiee 3HaueHHe BO30OHOBISIEMBIX MCTOUYHHUKOB SHEPrMH M MOTPEOHOCTh B 3(PPEKTUBHOM
paclpenesieHny AJIEKTPOIHEPIUH TPHUBENIM K IOSBIEHUI0O MHUKpPOCETEH IOCTOSHHOIO TOKa B
Ka4ecTBE MHOT000EMIAIONIEr0 PEHIeHus Ui JOKAJIM30BAaHHOTO MPOU3BOJACTBA U pacIpeesIeHUs
sHeprun. DPdexTuBHas paboTa MHUKPOCETEH IOCTOSHHOTO TOKa B 3HAYUTEILHOW CTENEHU
3aBHCUT OT IPOU3BOJUTENILHOCTH UX IpeoOpa3oBaresnel MOCTOSIHHOTO TOKa, KOTOPbIE MIPAIOT
PELIAOIYIO POJIb B PETYJIMPOBAHUM MTOTOKA MOIIHOCTH U HampsbkeHus. Takum oOpa3oM, BbIOOp
HNOIXOAALINX TMpeoOpazoBaTenel MOCTOSIHHOTO TOKa BaXKeH JIsi 00ecledyeHus ONTHUMAJIbHON
MPOU3BOJUTENIBHOCTH M CTa0MJIBHOCTH (DOTOANEKTPUUYECKUX cucTeM. B 3Toil akagemuueckoi
CTaTb€ INPEICTABIECH BCECTOPOHHHUM CpPAaBHUTENBHBIM  aHAIM3  Pa3JIM4YHBIX  TOIOJOTUHI
HEU30JIMPOBAHHBIX IpeoOpa3zoBaTesiell MOCTOSIHHOIO TOKA M UX MPUTOJAHOCTH i MPUIIOKEHUIN
MHUKpOCETEH IOCTOSHHOIO TOKa. B uccienoBaHMM paccMaTpUBAIOTCS Pa3jM4YHbIE  THIIBI
npeoOpa3oBaTesiell, B TOM YHCIIE MOHMKAIOIIUE, MOBBIIIAIONINE, MMOBBIIIAIONIE-TIOHIKAIOLIHE,
npeobpazoBarenu SEPIC u Zeta, TmiarenbHO H3ydaloTcs HMX NPUHIMUMIBL pabOThl, CTpaTeruu
YIPAaBIEHUS U IPEUMYILIECTBA B KOHTEKCTE MUKPOCETEN MTOCTOSSHHOrO ToKa. OCHOBHOE BHUMaHUE
yAenseTcsl KIIOYEBbIM MOKa3aTelsiM MPOU3BOIUTENIBHOCTH, HEOOXOAMMBIM Ul KOMIUIEKCHON
OLIEHKH, BKJIIOYasi 3((HEKTUBHOCTD, PETYIUPOBAHNE HAIIPSDKEHUS, TIEPEXOIHYIO XapaKTePUCTHKY,
YAETbHYI0 MOIIHOCTh U 3KOHOMHUYECKYIO 3((EKTUBHOCTh. TIIaTeNbHbI CPAaBHUTENbHBIN aHATU3
nokasas, yto npeoOpasoBatenu SEPIC u Zeta sBISIOTCS HCKIIOUMTENBHBIM BBIOOPOM ISt
MUKpOCETE! MOCTOSIHHOTO TOKAa. VX siBHbIE MpeuMyIIecTBa, TaKHe KaK YMEHbIICHHAs MyJIbCcalus
Ha BBIXOJIE, MOBBILICHHAs 3((PEKTUBHOCTh U IIUPOKUHN AMANA30H BXOJHOTO HAIPSKEHUS, ENAI0T
UX LEHHbIMU NPETEHJCHTaMH Ha TMPUMEHEHHE B COBPEMEHHOW CHIJIOBON 3JIEKTPOHUKE,
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JEMOHCTPUPYSl HMX IIPEBOCXOACTBO B PEIICHWU PAa3HOOOpPA3HBIX 3a/lad  peryaupoBaHUS
HAnpsDKEHUs. OJTa HaydyHas CTaThsl JaeT IEHHYI HHPOPMAIMI0 O BBHIOOPE M TPUMEHEHUU
npeoOpa3oBareieil MOCTOSHHOTO TOKa B MHKPOCETEBBIX CHCTEMax IIOCTOSHHOTO TOKa,
MPEAOCTaBIIASl MCCIAEAOBATENIAM, HWHXEHEpaM M 3aUHTEPECOBAHHBIM CTOPOHAM  OTpaciu
BCECTOPOHHEE MOHUMAHUE CPABHUTEIBHBIX MIPEUMYIIECTB 3TUX MpeoOpaszoBareneil. [lonydyeHnbie
JaHHBIE TIOYCPKUBAIOT BAXKHOCTH BBHIOOpA MOAXOMAIIUX IMpeoOpa3oBareiei Uisl TOCTHKEHUS
s¢deKkTUBHOTO MpeoOpa3zoBaHUs IHEPTHH, ONTUMAILHOTO paclpeaeeHUs] MOIIHOCTH U Pa3BUTHS
TEXHOJIOTUI BO30OHOBIISIEMOM SHEPTUU B KOHTEKCTE MUKPOCETEH MOCTOSIHHOTO TOKA.

KuaroueBbie cioBa: I[IpeoOpazoBatenn moctosaHoro toka, SEPIC, ZETA, mpeoGpa3oBarens
BUCK, npeo6pazoBarens BOOST.
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ABSTRACT

The characteristics of digital marketing in the modern conditions of the life of the organization are
studied. The positive and negative sides of digital marketing are revealed. The types of
implementation of digital marketing and its return are considered. As a result of studying the
material regarding digital marketing, the greatest distribution of this term in world practice was
revealed. The main and secondary channels of digital marketing are outlined. The types of
advertising used in the process of implementing digital marketing are considered. The important
aspects of the dissemination of information in digital marketing are analyzed, the main and
secondary channels for the development and dissemination of digital information are investigated.
Explanation of the concept of marketing research. Studying the main methods of marketing
research. Deciphering common methods of marketing research such as - observation, focusing,
survey, control of purchasing power behavior, experiment. As can be seen from modern practice,
the introduction of digital marketing in modern enterprises is the most effective method of
development and promotion in the modern market. The use of electronic transactions, banking
services, online technologies has greatly changed the minds of people and at the present time
encourages the change of marketing to digital marketing. The introduction of digital marketing in
modern times covers many businesses. Digital marketing is not only applied in the field of
economic enterprises, but also applied in medicine, transportation, education, manufacturing, etc.
The introduction of the latest methods of managing the company's marketing levers encourages
the expansion of the role of digital marketing in the life of organizations. The article provides an
explanation about the main channels for the development and expansion of digital marketing. The
main platforms and platforms of the Internet space on which work is carried out on the
implementation and use of digital marketing are disassembled. General information about the
levers and methods of applying digital marketing is given. Modern information is measured in
bytes, megabytes, terabytes, etc. In digital marketing, choosing the right platform for marketing
activities is important. Absolutely any Internet platform can act as a platform for digital marketing
operations. Be it the YouTube video platform, or modern platforms like Instagram, Facebook, etc.
The platform can be a regular Internet exchange. The main specific feature of digital marketing is
that the reach of the audience on the Internet is important. Without proper audience coverage, it is
impossible to expect positive results from the marketing policy. Customizable audience coverage
allows us to choose the most optimal target marketing plans that allow us to reach the audience of
the desired characteristics. The selection of characteristics is very flexible and presents marketers
with ample opportunities. This article will help expand knowledge in the field of digital
marketing, identify priorities for the development and application of digital marketing. The article
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outlines important aspects of the application and dissemination of digital marketing in the
Internet.

Keywords: marketing; digital technologies; development of organizations; modern promotion,
marketing research.

S3HAYEHUE HU®POBOI'O MAPKETHUHI'A B KU3HEAEATEJABHOCTHU
OPT'AHM3ALIUAN
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PE3IOME

W3ydeHbl  XapakTepuCTUKM  [UPPOBOr0O  MapKETHHTa B  COBPEMEHHBIX  YCJIOBHAX
KU3ZHEICSITCIIbHOCTH OpraHu3alii. BBISABICHBI TOJIOKUTEIBHBIE W OTPUIATEIbHBIE CTOPOHBI
1M (poBOro MapkeTHUHra. PaccMOTpeHbI BUABI BHEAPEHUS IU(PPOBOTO MapKETHHra M €ro OTaaya.
B pesynbTare u3yueHus MaTepuasa KacaTelbHO U(POBOr0 MapKETUHTA, BRISBIICHO HAMOOJIbIIEEe
pacmpocTpaHEHHE JaHHOTO TEpMUHA B MHUPOBOHM mpakThke. W3I0KEHbI OCHOBHBIE U
BTOPOCTETICHHBIC KaHAJbI IU(PPOBOro MapKeTHHra. PaccMoTpeHbl BUIBI peKJIaMbl UCTIOIb3yEeMbIe
B TIpolecce BHeApeHus IMpoBoro mapketuHra. lIpoaHanu3upoBaHbl BaKHBIE ACIEKTHI
pacmpocTpaHeHuss HHPoOpMauu B MUGPOBOM MAPKETHHTE, WCCIEAOBaHbl OCHOBHBIE W
BTOPOCTETICHHBIE KaHAllbl Pa3BUTHUSL U pacrpocTpaHeHus udppoBoit nHpopmanuu. OObsicHEHUE
MOHSATHSA MAapKETUHTOBBIX HCCHeoBaHUN. M3yueHrne OCHOBHBIX METOJOB MapKETUHTOBBIX
uccnenoBanuii. PacmmdpoBka pacnpoCTpaHEHHBIX METOJOB MAapKETUHTOBBIX HCCIEIOBAaHUMN
TaKuX, Kak — HaOmrojeHue, (OKyCHPOBAHHE, OMPOC, KOHTPOJIh TOBEACHHS TMOKYMATEIbCKOU
CIOCOOHOCTH, SKcrepuMeHT. Kak BHUIHO W3 COBPEMEHHOW MPAKTHKH, BHEApPEHUE MHU(PPOBOTO
MapKEeTHUHTa B COBPEMEHHBIC TPEANPUITHS SBISETCS MaKCUMAIbHO 3(()EKTUBHBIM METOJIOM
pPa3BUTHUSL U MPOABUKEHUS HAa COBPEMEHHOM pbIHKE. VCronb30BaHUE SJEKTPOHHBIX OMNEPALMiA,
OaHKOBCKHUX YCIyT, OHJIAalH TEXHOJIOTHI CHUIILHO U3MEHHIIO MHEHHE JIIOJICH U B HBIHEIIIHEE BPEMS
MOOY>KJaeT CMEHY MapKeTHHTa Ha 1udpoBoit mapkeTuHr. BHeapenne nudpoBoro MapkeTuHra B
COBPEMEHHOE BpeMsl OXBaThIBa€T MHOKECTBO mpeanpustuii. [{ludpoBoii MapkeTHHT mpuMEHsETCS
HE TOJBKO B 00JIACTH SKOHOMHUUYECKHX MPEANPHUATHN, HO TaKKe MPUMEHSIETCS B MEIUIIUHE,
TpaHcmopTe, 00pa3oBaHWU, MPOU3BOJCTBE U T.A. BHeIpeHHe HOBEWUIINX METOJOB YIpPaBICHUS
MapKETHHTOBBIMHU phlYaraMy KOMIAHWH, TOOYXKIaeT paclIupeHue posid MU(PpPOBOro MapKETHHTA
B KU3HEACATENLHOCTH OpraHm3anuii. B cratee naHo oObscCHEHHEe 00 OCHOBHBIX KaHamlax
pa3BUTUS W pacmupeHuss IudpoBoro mapkeTuHra. Pa3oOpaHbl OCHOBHBIE TIATGOPMBI U
IUIONIAIKK WHTEPHET TMPOCTPAHCTBA HA KOTOPBIX TPOBOMAATCS padOThl MO BHEAPEHUIO U
WCIIONBh30BaHUI0 TH(poBOTO MapkeTwHra. JlaHa oOmas uHGOpMANMs O phlYarax M METOJax
MpUMEHEHUS IU(POBOTO MAPKETHHTA.




ISSN; 1609-1620 (Print); ISSN: 2674-5224 (Online)

LY PAHTEI

w
REFERRED & REVIEWED JOURNAL

KaroueBble cioBa: MAapKCTHHT I_[I/I(b]I)OBI)Ie TCXHOJIOTHUH,; PA3BUTHC opraHnsauHﬁ; COBpPEMEHHOC
MMPOABHUIKCHUC, MAPKCTUHI'OBBIC UCCIICIOBAHMA.

Beenenue

MapkeTuHr — TepMHH, 0€3 KOTOPOTrO HEBO3MOXKHO CYIIECTBOBAHUE M JIEATEIBHOCTH JIFOOOTO
npeanpustus. [I[puMeHeHne MapKkeTHHra UMeeT MECTO B pa3BUTHMH OHM3HEca M BIEYET 3a coOoit
yBeNIMUYeHUE CcObITa MPOIYKIUHU, a TaKKe pPOCT Y3HABAaeMOCTH NpPEaNpuaTvds B LeiaoM. B
COBPEMEHHOE BpEMsl aKTHBHO NMPUMEHSAETCS Pa3HOBUIHOCTh MapKETWHTA Takas, Kak IHu(poBoit
mapkerunr. (Digital marketing).

[udpoBoii MapKETHHI aKTMBHO HCIOJB3YETCS C IIeNbI0 PEeKJaMbl TOBAPOB W YCIYT Ha PHIHKE.
[Tpumenenue 1UGpPOBOro MapKeTHHra YJOOHO JUIsi MapKeToJiora B CBSI3M CO CIEAYIOLIUMHU
XapaKTepUCTUKAMU:

1) [Ipumenenue HoBeMX TexHONMOTUH 1UpoBoro mupa (TB, paguo, counansasie cet, CMC u
T. 1.);

2) [IpuMmeHeHre BUPYCHBIX BUIE0, MOOMIIBHBIX MPUIIOKECHHIA;

3) Masbie 3aTpathl MO CPAaBHEHHUIO C OCHOBHBIM MAapKETUHIOM.

[{udpoBoii MapKEeTUHT HApSAYy CO CBOEH MPOCTOTOM, TakKke UMeeT TpyAHOCTH. K Bo3HHKaOIMM
npobjaemMaM M CIOKHOCTSM NpPU NMPUMEHEHUH IH(PPOBOro MapKETHHTa MOXXKHO OTHECTH TO, YTO
u(ppoBON MapKeTHHI TpeOyeT MOCTOSHHO HOBBIX HJEH, NMPUMEHEHHE HOBIIECTB. TOJBKO
MPUMEHEHUEM  BBIMICTICPEYUCIICHHOTO MOXHO TOHSTh, YTO JJisi KOMIIAHWUU  SIBJISIETCS
npUOBUIBHBIM, a YTO, HA00OPOT, YIIEPOHBIM.

PazButne 1mmdpoBOro MapkeTHHra M €ro BHEAPEHHE B MPOIECC ACYTEIHHOCTH OpraHM3aluil
KapAMHAILHO MEHSET MOJIoKeHHe opraHu3auud. KoHeyHo ke, monoxutensHoro s¢dekra B
obOnactu BHeApeHUs HU(POBOIO0 MAPKETUHIA MOXKHO JOOUTHCS NPU MPaBUIBHO MOAOOPAHHOMN
CTpaTerud PA3BUTHUSI OpPraHU3AlMM W NPABWIBHOM NPUMEHEHUU KaHAJIOB pPAaCHpOCTPAHEHUS
uHpopmanuu. Ilpu nogdope cTpareruu i ONpPEAENIEHHOTO MPEANPHUATHS CIEAyeT YUUTHIBATh
dakTopbl onpenesieMble TP MOMOIIN METOI0B MAPKETHHTOBOM JIESTEIBHOCTH.

[lenbto 1ndpoBOro MapKeTUHra SBISETCS HE TOJIBKO MPHUBJICYCHHE KIMEHTOB B OIpPE/IEICHHbIN
Ou3HeC, HO M WX YJep)KaHUE W TMOJJIepKaHHWE 3aWHTEPECOBAHHOCTH B TOBapax M YCIyrax
pexnamupyemMoil opraHuzauuu. Ecim cka3zaTh NPOCTHIMM CIIOBaMU TO C IPHUXOJOM TEpMHHA
u(ppoOBOro0 MapKeTHWHTa, MH(POpPMAIHIO, KOTOPYIO MBI YHTAIM M3 MHUCBMEHHBIX U TEYATHBIX
W3JIaHUH MepeMEeCTUIIN B 3JIEKTPOHHBIN popmar. B mporecce 3BOMIONUN TEXHUKU U TEXHOJIOTUU
pa3ButTHe UG POBOTO MAPKETUHTA YCKOPSIETCS OBICTPHIMU TEMIIAMH.

Ha nanHbIi MOMEHT MNpakTHYECKH KaXaas OpraHu3alus HMeEEeT CBOI0 LHU(PPOBYIO CHUCTEMY
uH(pOpMaIliK, B KOTOPYIO BXOJIUT peKJiaMa, HOBOCTHAs MOJIUTUKA, BaYKHBIC YBEAOMIICHHS U T.I.
PazButie 1M@POBBIX TEXHOJOTWH MOOYXKIaeT pa3BUTHE DIEKTPOHUKHM M  HOBEHIIHX,
COBPEMEHHBIX TexHOJIOrHil. Tak Kak pa3BUTHE TEXHUKH U TEXHOJOTHUU HAIMpPSMYIO 3aBUCHUT OT
M (POBBIX TEXHOJIOTHH, B TOM YUCIIE U IIU(PPOBOTO MAPKETHHTA.

Hean

[lenpto nmaHHOW paOOTHI SIBISETCS BBISBICHHWE BIMSHHUS IU(PPOBOrO MapKETHHTa Ha
KUBHCACATCIIBHOCTE OpraHru3alnu. I/I3yquHe IMOJIOKUTCIIBHBIX W OTPULATCIBHBIX CTOPOH
1u(poBOro MapKeTHHra. PaccMOTpeHre Ba)XKHBIX aclEeKTOB, a TakKKe BUIBI U ()OPMBI BHEIPCHHUS
nu(ppoBOro MapKeTHHra B TMpolecc paboThl MpeanpusTus. M3mokeHne OCHOBHBIX METOJO0B
1u(pOBOr0 MAPKETHHTA U X IPUMEHEHUE Ha MPaKTUKE.
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MeToabl

[udpoBoii MapkeTHHT, Kak U Jito0as Ipyras Hayka UMEET CBOM IUIIOCHI U MHUHYCHL. Mcxons u3
3TOM TEHJIEHLIUU pa30epeM OCHOBHBIC MOJIOKUTEIbHBIE U OTPUIIATEIILHBIE CTOPOHBI TPUMEHEHUS

1 BHCAPCHUA MapKETHHI'a HA IIPEAIIPHUATHUH.

Ta6auuna 1. [TonoxxurenabHbIE U OTPULIATEIbHBIE CTOPOHBI HIU(PPOBOTO MapKETHUHTA

IHosoxkuTEILHBIE CTOPOHBI

OTtpunaTe/ibHbIE CTOPOHBI

[Ipouie oxBat 1eNEBOM ayJUTOPUU

OTHUMaET MHOTO BPEMEHU

Bo3moxHOCTB TapréTuHra

HeratuBHas peakmus oOmiecTBa

OTHOCHTENHLHO HEBBICOKAs CTOMMOCTD Jlerkas Kpaxxa uaeu

Bo3M0XHOCTE aBTOMAaTH3aMHU IIpoueccoB pr,Z[HOCTI/I B BBIYHMCIICHUH peHTa6eHBHOCTI/I

BLICTpaSI o6paTHa;1 CBA3b I/IHTepHeT'MOH_IeHHI/I‘IeCTBO

['1aBHBIM HMCTOYHMKOM ITU(GPOBOTO MapKETHHTA SBISETCS BCceMUpHas ceThb «MHTepHer». Ilpm
IMOMOIIM JAaHHOM CETH peKJiama M3 OJHOW TOYKH MUPa MOYKET PaCIpOCTPAHATHCS 110 BCEMY MUPY
C TOMOIIbI0 HOBEPIIUX OTKPBITHMA B 001acTH TexHojoruid. Kak mpaBuiao TepMuH IU(PPOBOTO
MApKETUHIa SIBISETCS OTHOCUTEIBLHO HOBBIM TEPMUHOM. B CBSI3M ¢ ATOM TEHACHUMENW MHOTHE
KOMITAHUHM €I1l€ HE TOTOBbI MEPEHUTH Ha JaHHBIA BUJ MapKeTHHTa. [I[puunmHOI 3TOMY CIyKHUT TO,
9TO NPEINPHUITHIO HYKHBI KaJpPbl, KOTOPhIC CMOTYT IMPaBUIBLHO BHEAPUTH TU(POBON MapKETHHT B
MPOLECC NEATSIIbHOCTH MPEAIPUATHUS.
Pexnama B iuppoBOM MapKeTHHTE UMEET CBOM PA3HOBUIHOCTH TaKHE, KaK:

1) KoHTekcTHas pekiama,;

2) Ayauno-Bujieo pekiiama;

3) IlyOnukanuu Ha callTax CXOKEH TeMaTHKH,

4) TlpoasmkeHue peKIaMbl B HHTEPHET MOUCKOBBIX CUCTEMAX;

5) TlpuMmeHeHHEe pEKITaMBbl B COIIMATBHBIX CETSX.

Y MapKeTOJOroB 3a4acTyl0 BO3HHUKAaeT BOIPOC O TOM, Kak coOpaTh M aHAIU3HPOBATH
HHGOPMAIIMIO O TPEANPUATHU NPHU BHEIPEHHH MAPKETHHTOBOW CTpaTervH, B TOM YHCIE M
crpareruu 1udpoBoro MmapketuHra. lMimeercss 5 OCHOBHBIX METOIOB MTPOBEACHUS MapPKETUHTOBBIX
HCCIIEA0BAHUM:

1) Habmonenwue;

2) dokycupoBaHuE,

3) Ormpoc;

4) KoHTpoJib OBEACHUS MOKYIATeIbCKONW CIIOCOOHOCTH;

5) DkcnepumeHrT. [6]
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HabnoaeHune

MapKeTuHrosbie
uccnepgoBaHua

KoHTponb
noseaeHuA

doKycuposaHue NoKynaTesbCKom

cnocobHoCTH

Pucynox 1. Meroas! npoBeIeHNUs] MApKETUHTOBBIX MCCIIEIOBAHUN

Kaxxnpiii U3 BBIIENEPEUNCICHHBIX METOJOB HMMEET CBOM TIOJIOKHUTEIIbHBIE U OTPHUIATEIbHBIC
cTopoHsl. [lanee pazbepeM Kaxablii METO B OTACIBHOCTH U BBISIBUM HX TUTFOCHI U MHHYCHI.

HabGmronenue — MeTo; MApKETHHTOBOT'O MCCIIEIOBAHNUS, B KOTOPOM OCYIIECTBIISIETCSI KOHTPOJIb 32
aHATM3UPYEMBIM OOBEKTOM, BBISIBIICHHE €r0 XapakTepucTuk. HabmroneHne MoxeT MpOBOIUTHCS
a0COJIIOTHO HaJ JIFOOBIM OOBEKTOM, BHE 3aBHCHMOCTH OT €ro mpoucxoxkiaeHus. HaOmronenue
ObIBacT HECKOJILKUX BUJIOB. Hampumep, npu BeneHnn HaOMI0AeHUS] OOBEKT HAOIIOIEHUS MOXKET
OBITH yXKe 3apaHee OCBEIOMIIEH 00 COBepIIaeMoi omepanuyd Hajg HUM. Takoe HaOIoJIeHUe
Ha3bIBAIOT COTJIACOBAHHBIM HaOmI0/IeHneM. Takxke B MPAKTUKE 3a4acTyr0 HaO0/1aeTCss MHOW BU/T
HaOIO/IeHUs], TAKOM Kak, HecorjaacoBaHHBIN. [Ipu HecormacoBaHHOM HAOMIOACHUM ayJUTOPHS HE
HaxXOJIUTCS B OCBEIIOMJICHHOCTH, YTO 3a HeW BezeTcs HaOmoneHue. Kak mpaBwmiio, Takol BUI
HaOMO/IeHUsT B Kakol TO Mepe Oojee MpaBAMBBIA M HMMEET OOINBIIYIO MOJIE3HOCTh B XOJE
MapKETUHTOBBIX HCCIEAOBAaHUN B OTIWYUHU OT COTJIACOBAHHOTO HAOMIOACHHS. Y NTaHHOTO BHJIA
MapKETHHTOBBIX HCCIEAOBAaHUN MMeeTcs MHOXKecTBO Quiek. K mpumepy, pecrioHAeHTy MOTYT
BBIZIABAaThCA YCTPOMCTBA HA OMNPEACIEHHBIX CPOK BPEMEHH. 3a MPOMEXKYTOK BPEMEHH, YTO
HaOI0TaeMblii OOBEKT TMONB3YeTCS AAHHBIM YCTPOMCTBOM C HETO COOMPAIOTCS CTATHCTUYECKUE
nanubie. CoOpaHHbBIE CTATUCTUYECKUE JAHHBIE 3aTeM MTPUMEHSIOTCS ISl TIOCTPOCHHMS TIPABUIIHHOM
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MapKETHUHIOBOM cTpaTeruu. Takke peClioHAEHTY MOTYT BbIJABAaThCs JHEBHUKH, 3alIUCHbIE KHUTU
JUISL TaJIbHEMIIErO OTCIIC)KUBAHUS €ro JACHMCTBUM M MPUMEHEHMS cTpareruu pazsutus. Hapsay c
BBILIENIEPEUNCICHHBIMU MOJIOKUTEIBHBIMU CTOPOHAMH JJAHOTO METOJIa Y HEro TakKe UMEITC U
cBOM MUHYCHI. K HIM MO>XHO OTHECTH TO, YTO METO]] HaOJIIOACHUS TPOBOJUTCS B OIIPEICICHHBIN
MIPOMEXYTOK BPEMEHHU M MOXKET HE YYECTh BaXKHBIX (PaKTOPOB, KOTOPBIE HE MIPOU3OILIN B IEPUOT
Habmonenus. IlosToMy menecooOpa3HO UCMONB30BaTh HAOMIONEHHE B JJIUTEIBHOM CPOKE
MpPOBEJEHUS, KOTOpoe OyAeT y4YuThIBaThb OUHAMHYECKHUH (DaKTOp MOBEACHUSI HaOII01aeMOro
oobekra. I[lomumo Merona HaOMIOJEHHS MMEETCs Takke MeTon (okycupoBaHus.Meron
dboxycupoBaHUs IpernoiaraeT coOpaHue U3 HECKOJIbKUX YEJIOBEK U 00CYKIIEHUE OMpPEeeIeHHON
TEMBbI, B OCHOBE KOTOPOHl JEXHUT cOOp HNaHHBIX s HCHOJb30BAHHS B MAapKETHHTOBON
nesTenbHOCTH. B Xo/ie MeTona oKyCcHpOBaHUS YYaCTBYIOT MOJIEPATOPhI, PECTIOHACHTHI, a TAaKkKe
HaOmromaromas CTopoHa. Monaeparopsl 3aJal0T ONPEACTICHHBIE BOIPOCH, MOIEPKUBAIOT
oOcyxaeHue. PecrioHieHThI — rpynmna u3 5-8 ueaoBeK OTBEYAlOIIe Ha 3a/laBaeMble MOJIEPaTOPOM
Bonpocsl. Habimronaromas CTOpOHa HaXOJUTCS B TEHU OT OOCYXAECHUS U MOXKET IOMNOJIHATh
nepeyeHb BOMPOCcoB MojepaTopa. Habmroaaromas cTopoHa U3ydaeT JaHHbIe MOJyYeHHbIE B X0JIe
00CYX/IeHUS U TIPEeIIPUHIMAET OnpeieieHHble Mephl. D dekTnBHOCTH qaHHOTO MeToaa Ha 80%
3aBHCHUT OT MOJIepaTopa U €ro JeHCTBUM. 3a CUEeT MOJYYCHHBIX JaHHBIX HAOIOAI0IIas CTOPOHA
MOXET CIeJIaTh OIPEICIICHHBIC BHIBO/IbI KACATEILHO HHTEPECYIOLIET0 UX Bompoca. [7]
Crnenyonmm METOJOM B 00JIACTH MapKETHHTOBBIX HCCIIENOBaHHM sBisieTca ompoc. Ompoc
npejacTaBiIsieT coboil Oeceqy oOAMH Ha OJMH. B Kakoi-TO cTeneHW IOXO0K Ha METOJ
dboxycupoBanus. B 1aHHOM MeTOZle yYUTHIBAIOTCS OTBETHI OOPATHOM CTOPOHBI. 3alMCHIBAIOTCS
BaYKHBIE aCMIEKThl M YTOUHSIFOTCS] CIOPHBbIE MOMEHTHI. | TaBHOE B JAHHOM METOJIE YYECTh IOJHOTY
OTBETOB U X JJOCTOBEPHOCT.

OaHuM M3 HEMallOBa)XHBIX METO/J0B MAapKETUHIOBBIX HCCIIEIOBAaHUM SBISIETCS KOHTPOJIb
MOBEJICHUS ITOKYIATEIbCKOW CIOCOOHOCTH. DTOT METOJ] MOKHO OTHECTH K BHJ1y KOJMUYECTBEHHBIX
uccnenoBanuil. [lpm nanHoM Merone He HaOdIOAaeTcs MPSIMOTO KOHTaKTa C IOKyHaTesIeM.
N3y4aroTcst onpenesieHHble CTaTUCTUYECKUE JaHHBIE KacaTeJIbHO MOKYIOK, KOP3UHBI MPOJaX U
T.0. OaHOM W3 TPYOHOCTEW JaHHOTO MeToAa SBIAETCS HEOOXOAMMOCTh JOCTyma K
CTaTUCTHYECKUM JaHHBIM MTOKYIIOK, apXUBaM U CKPBITHIM OT BCEOOIETO IJ1a3a HapaMeTpam.
[Tocneguum 1 He MeHee 3PPEKTUBHBIM METOI0M MapKETHHIOBBIX UCCIIEOBAHUN SBIISETCS METO]
SKCIEepUMEHTOB. [Ipu npoBeneHN METOa DKCIIEPUMEHTOB BaKHO IIPABUIIBHOE TIOCTOPOEHHUE TaK
Ha3bIBAEMOW MOJENU MPU MOMOIIM KOTOPOH UMUTUPYETCS ONpPEeAEIEHHOE COOBITHE U MPOBOIUTCS
aHaJM3 Ha OCHOBE JaHHOW Mojenu. MeToa SKCIEepUMEHTOB Haubosiee TOYHO MOKa3bIBAaeT
MIPOUCXOJSIIYIO0 KApTUHY, HO SIBJISIETCSI OJJTHUM U3 CJIOKHBIX Ul pean3alllu.

[TonpoOHO 0 pa3HOBUIHOCTAX LUPPOBOM peKIaMbl MOKHO YBUIETh U3 PUCYHKA HIKE.
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Pucynok 2. Kanans! nugposoro mapkerusra [1]

Kak mpaBuiio, kaHalbl pacrpocTpaHeHus MH(POBOrO MapKETHHIa JEIATCS Ha JBa THUIMA — 3TO:
OCHOBHBIC KaHaJbl M BTOPOCTEIICHHBIE KaHalbl pAa3BUTHS MapKETHHIOBOW JEATENLHOCTH
opranm3anui. K OCHOBHBIM KaHajdaM pa3BUTHS M PACIPOCTPAHEHHS pEKIaMbl B 00JIaCTH
(GpPOBOr0 MapKEeTHHra MOXKHO OTHECTH CJEIyIoIIne: BeOCaiThl, IMU(PPOBOE TeleBUACHUE,
MOOHJIbHBIC TPHIOKEHUS, COIMATbHbIE CeTH M T.J1. K BTOPOCTENEHHBIM JX¢ KaHajlaM MOXKHO
OTHECTH TaKHe CpeACTBa mepenauyd HHGOpMAalUM KOTOphle 00JanaroT MeHee 3(P(PEKTHBHON
NPOIMYCKHOW CIIOCOOHOCTHIO MH(OPMAIMU 10 CPAaBHCHUIO C OCHOBHBIMH KaHAJAMH M K HHUM
MOXHO OTHECTH TaKWe KaHalbl, KaK: JIOKaJbHBbIE CETH, O(IaiiH Mara3wHbl, KOMIIBIOTEPBI U
TUIAHIIETHI U T.1. [2]

3akiaiouenue

Uro kacaeTcs OCHOBHOTO BOIPOCA: 3a4eM K€ HYKEH IH(PPOBOM MapKETHHT B OpraHu3anuu?
OTBeTOM Ha 3TOT BOMNPOC SIBISIETCA TO, YTO HU(GPOBOM MApKETHHI IOMOIaeT MapKeTojoram B
BBISIBJICHUH 1I€JIM M TTIOCTAHOBKE II€JIEBOI ayIUTOPUHU, UTO B CBOE BPEMsSI OKAXKET MOJIOKUTEIHHOE
BJIMSHUE B MApKETUHIOBOM MOJUTHKE mnpeanpusatus. LluppoBoil MapKeTHHT 3aBUCUT OT
COBPEMEHHBIX TPEHJIOB M MHTEPECOB OOIIECTBA B IEJNIOM. B CBs3H ¢ 3TUM, B 337a4u IIUGPOBOTO
MapKCTOHOFa BXOOUT AKTHBHOC OTCJICKHUBAHUC TpeHlIOB 158 CBoeBpeMeHHaH peaKI_[I/ISI Ha
M3MEHEHHE OOIIECTBEHHBIX HHTEPECOB.
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B ob6nactu mudpoBoro MapkeTuHra JMaupyroT ciaenyrouue crpanbsl: FOxxnas Kopes, I'oHKoHT,
Cunramnyp. B nanabpIx cTpaHax mudpoBasi 3BOJIOLUS pacTeT 0co00 ObICTpbIMH TeMmaMu. Takke
OT CTpaH JIMJEPOB IO BOBJIEYEHHOCTH LU(PPOBOIO MAapKETUHIA HE OTCTAIOT TAKHE CTPAHBI, KAK:
CHIA, Uszpauns, TaitBans, OAD u 'epmanus.

Ha nosa

BJICHHC I_[I/I(prBOI"O MapKETHUHI'a IIOBJIMAJIO AKTUBHOC PA3BUTHUEC DJICKTPOHHUKH, TCXHHUKU U

TeXHOJIOTUH. Tak, yCOBEpIIEHCTBOBaHUE HU(POBOTO MHUpa MOCTABUIIO HOBBIE 3a/1aud B 00JacTH
MapkeTuHra. [lpuMeHneHnue coBpeMeHHbIX (uillek B 00JaCTM MapKETHHIa MOBBICUIO YpPOBEHBb
KPEaTUBHOCTH U MHTEPECHOCTH pekyiaM. B CBOIO odepenb NpUMEHEHHE HOBEMIIMX TEXHOJIOTHI B
o0jacTi MapKeTHHra IMO3BOJSIET CO3[aTh pekiamy, KoTopas OyJeT OoTBeYaTb COBPEMEHHBIM
cragaapram. [3]
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TOSKILATLARIN HOYATINDA ROQOMSAL MARKETINQIN
OHOMIYYOTI
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XULASO

Toskilatin hoyatinin miiasir goraitindoa rogomsal marketingin xususiyyatlori 0yranilir. Ragomsal

marketi
novlori

ngin mushot vo monfi toroflori Uzo ¢ixarilir. Rogomsal marketingin hoyata kegirilmasi
Vo onun qaytarilmasi nozordon Kkegirilir. Ragomsal marketinglo bagli materialin todqiqi
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naticasinds diinya tocriibasinds bu terminin an bdyiik paylanmasi askar edilmisdir. Ragomsal
marketingin asas vo kdmokgi kanallart tosvir edilmisdir. Ragomsal marketingin hoyata kegirilmasi
prosesinds istifads olunan reklam névlari nazordoan kegirilir. Rogamsal marketinqde molumatlarin
yayilmasinin mithiim aspektlori tohlil edilir, rogomsal informasiyanin inkisafi vo yayilmasi iigiin
asas Vo ikinci doracali kanallar arasdirilir. Marketing tadqigati konsepsiyasinin izahi. Marketing
todqigatinin osas isullarinin dyranilmasi. Miisahids, fokuslanma, sorgu, aliciliq gabiliyyatinin
davranigina nozarot, eksperiment kimi marketinqg todqigatlarinin imumi tsullarinin  desifr
edilmasi. Muasir tocriibadon goérunduyt kimi, miasir muassisalords ragomsal marketingin totbiqi
miasir bazarda inkisafin va irsliloyisin on effektiv Usuludur. Elektron omaliyyatlarin, bank
xidmotlorinin, onlayn texnologiyalarin istifadosi insanlarin stiurunu ¢ox doyisdi vo hazirda
marketingin rogomsal marketingo ke¢cmoasini tosviq edir. Miiasir dovrdo rogemsal marketingin
totbiqi bir cox biznesi shats edir. Rogamsal marketing tokca igtisadi miassisalor sahasinds deyil,
hom ds tibb, nagliyyat, tohsil, istehsalat v s. Sirkotin marketing rigaglarinin idars olunmasinin an
son Uisullariin totbiqi togkilatlarin hoyatinda ragomsal marketingin rolunun genislonmasina tokan
verir. Magalods rogemsal marketingin inkisafi vo genislondirilmoasi Uglin asas kanallar haqqinda
izahat verilir. Rogomsal marketingin totbiqi vs istifadssi Uzrs islorin aparildigi internet mokaninin
osas platformalar1 vo platformalar1 sokiiliib. Ragomsal marketingin totbigi rigaglari vo tisullart
hagqinda imumi malumat verilir.

Acar sozlar: marketing; rogomsal texnologiyalar; toskilatlarin inkisafi; miasir tabligat, marketinq
arasdirmas.
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IMPORTANCE OF MODERN INDUSTRIAL PARKS FOR THE COUNTRY
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ABSTRACT

The creation of Industrial Parks provides the basis for sustainable development in the country and
the development of the country's economy. The purpose of SP is to use advanced information
technologies to implement intellectual development of parks. SP's management platform can
exchange information between subsystems and quickly respond to the needs of enterprises in
parks.

The most common method used to estimate SPs is analysis hierarchy process (AHP). AHP was
used to evaluate the North-South Campus of Wang State Grid Customer Service Center and the
deficiencies were analyzed in terms of environmental environment, management levels, energy
use and economic benefits.

In addition to how important it is for the country to improve the economic, environmental and
social sustainability of Industrial Parks, there are also a number of complementary tools and
processes available to other governments and stakeholders in inclusive and sustainable
development.

New technologies used in industrial parks - Blockchain, robots and smart machines, artificial
intelligence, 3D printing, cyber security, etc. such as industrialization, economic development
priorities of countries.

One of the main goals of Azerbaijan is to increase exports and further improve the country's
economy by creating competitive Industrial Parks in the country. This, as the main goal, means
the increase of the specific weight of the non-oil sector in the industry. The presence of highly
guaranteed state support in the development of Industrial Parks should be evaluated as a guarantee
of this perspective.

One of the factors directly affecting the efficiency of Industrial Parks is patent activity. The
companies included in the Industrial Parks are selected with more patent participation, which has
a positive effect on economic efficiency. Patent activity makes the production of new types of
products more guaranteed by firms.

The activities of Industrial Parks include consulting, patent-licensing, marketing, advertising, etc.
as a result of the activities of the fields, it creates a guarantee for achieving economic efficiency.

In order to strengthen the industrial potential of production areas and the development of
scientific and technical progress in Industrial Parks, using design, management and planning
methods creates an incentive to achieve perspective.

It is important that Industrial Parks have great power in ensuring sustainable development of our
country. In order to fulfill the issues stipulated in the State Program on the development of
industry in Azerbaijan, consistent measures are being taken in the direction of applying the
positive experience of foreign countries.

SPs are the cybernetics of economic development in cities, regions and all countries at the
international level, accelerating industrialization, increasing employment, increasing per capita
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income, attracting Foreign Direct Investments and local private investments, strengthening small
and medium enterprises, increasing productivity and competitiveness, exporting Stimulation,
promotion of skills and technology transfers, organization of cities, development and other
measures are sustainable.

Sumgayit Industrial Park’s investment volume will increase year by year over time, increasing the
amount of workforce and income.

Keywords: Industrial Parks, new technologies, Blockchain, robots and smart machines, artificial
intelligence, 3D printing, cyber security, investment.

MUASIR SONAYE PARKLARININ OLK® UCUN OHOMIYYOTI
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XULASO

Sonaye Parklarinin yaradilmasi, Olkodo dayanigh inkisafin tomin edilmesindo vo 06lko
iqtisadiyyatinin inkisafina zomin yaradir. SP-nin moaqgsadi parklarin intellektual inkisafini hoyata
kecirmok Ti¢iin gabaqcil informasiya texnologiyalarindan istifado etmokdir. SP-in idaroetmo
platformas1 alt sistemlor arasinda molumat miibadilesini hoyata kegira bilon vo parklardak:
miiassisalarin tolobatina tez cavab vera bilir.

SP-lari qiymatlondirmak {igiin istifads edilon on ¢ox yayilmus iisul ierarxik analizdir (AHP). Wang
Dovlat Sobakasi Miistori Xidmatlori Markozinin Simal-Conub Kampusunu qiymatlondirmak {igiin
AHP-don istifado edilmis vo ekoloji miihit, idaroetmo saviyyalori, enerjidon istifado vo iqtisadi
faydalar baximindan ¢atismazliglar tohlil edilmisdir.

Senaye Parklarinin iqtisadi, ekoloji va sosial dayanigliginin yiiksaldilmasinin 6lks {igiin no qodor
ohomiyyatli olmasi ilo yanasi, digor hokumatlors, maraql toraflors inkliiziv vo davamli inkisafda
bir sira tamamlayici alotlor vo proseslor do mévcuddur.

Sonaye parklarinda istifado edilon yeni texnologiyalar1 - Blockchain, robotlar vo agilli masinlar,
stini intellekt, 3D ¢ap, kiber tohliikesizlik vo s. kimi sonayelogsmo, Glkalorin iqtisadi inkisaf
prioritetlori hesab etmak olar.

Azorbaycanin asas moagsadlarindon biri, 6lkads rogabet gabiliyyastli Senaye Parklarini yaratmaq]la,
ixrac1 artirmaq vo 6lko igtisadiyyatin1 daha da yiiksoltmokdir. Bu da osas hodof olaraq, sonayeds
geyri-neft sektorunun xiisusi ¢okisinin yiiksolmasi demokdir. Sonaye Parklarinin inkisafinda
yiiksak tominatl dovlat dostayinin olmasi, bu perspektivliyin qaranti olaraq doyarlondirilmalidir.
Sonaye Parklarinin somorsliliyine birbasa tosir edon amillordon biri do patent foalligidir. Sonaye
Parklarinin torkibino daxil olan sirkotlor daha ¢ox patent istiraki ilo segilirlor vo bu da iqtisadi
effektivliyo miisbot tosir gostorir. Patent foalig1 firmalarin yeni ndv mohsul istehsalini daha
zomanotli edir.

Sonaye Parklarinin foaliyyoti konsalting, patent-lisenziya, marketing, reklam vo s. saholorin
foaliyyati naticosindo do iqtisadi somaraliliyin oldo edilmasina qarant yaradir.
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Sonaye Parklarinda istehsal sahoalorinin sonaye potensialini vo elmi-texniki toraqqinin inkisafini
giiclondirmok {igiin, layiholondirmo, idarsetmo vo planlasdirma metodlardan istifado etmoklo,
perspektivliyin oldo olunmasina stimul yaradir.

Olkomizin dayamqli inkisafinin tomin edilmosindo Sonaye Parklarinin bdyiik giico malik olmasi
vacibdir. Azorbaycanda sonayenin inkisafina dair Dovlot Proqraminda nozordo tutulmus
masalalarin yerino yetirilmasi {iglin xarici 6lkolorin miisbat tocriibasinin totbiqi istigamatinda
ardicil tadbirlor hoyata kegirilir.

SP-lor beynolxalq soviyyado sohorlordo, bolgolordo vo biitiin Glkolordo iqtisadi inkisafin
kibernetikas1 olaraq, sonayelosmonin siirotlondirilmasini, mosgullugun artirilmasini, adambasina
diison golirin artirilmasimi, birbasa Xarici Investisiyalarin vo yerli 6zol investisiyalarm colb
edilmasini, kicik vo orta miiassisalorin giliclondirilmasini, mohsuldarligin va rogabat gabiliyyatinin
artirllmasini, ixracin stimullagdirilmasini, bacariqlarin vo texnologiya transferlorinin togviqini,
soharlorin togkilini, inkisafini vo sair tadbirlori dayanigh edir.

Sumgayit Senaye Parkinin investisiya qoyulusunun hocmi zaman kegdikcs ilbail artirmaqla, isci
qiivvasinin vo goalirlorin miqdarini daha da yiiksoldocokdir.

Acar sozlor: Sonaye Parklari, yeni texnologiyalar, Blockchain, robotlar vo agilli masinlar, siini
intellekt, 3D cap, kiber tohliikasizlik, investisiya qoyulusu.

Giris

Miiasir dovrde diinyanin iqtisad: inkisafina goro gabaqcil Olkolor foaliyyotlorini innovasiyalar
osasinda qurur. Bu proseslorin morkozinds texnoparklar miihiim ohomiyyst dasiyir. Senaye
Parklarinin yaradilmasi, 6lkado dayanigli inkisafin tomin edilmosindo bdyiik rola malikdir.
Olkodo igsizlik soviyyesinin azalmasi, ohalmin mosgulluq soviyyesinin tonzimlonmosi, idxal
kiitlasinin azalmas1 vo s. kimi masalalor, 6lks iqtisadiyyatinin inkisafina zomin yaradir.
Azorbaycanda dayaniqli inkisafin tomin edilmosinds miiasir istehsal infrastrukturlu Sonaye
Parklarinin yaradilmasinin osas prioritet saholori, texnoparklarin yaradilmasiin hiiquqi normativ
bazasinin mdohkomlondirilmesi, foaliyyot gdstoron Sonaye Parklarinin, Texnoparklarin
foaliyyatinin iqtisadi, texniki gostaricilorin qiymotlondirilmasi, miiasir istehsal infrastrukturlu
Sonaye Parklarinin diinya tocriibasi ilo olke daxilindo tacriibolorin miigayisasi, SP-in ehtiyat
imkanlart vo Sonaye Parklarinda yeni texnologiyalarin totbiqi mosaloalori aktual olaraq, digqget
moarkozindadir.

Rogomsal iqtisadiyyatin inkisafi omsliyyat vo vasitogilik xarclorinin azaldilmasi vo ragomsal
platformalarda yaradilan vo paylasilan molumatlardan istifade etmoklo, mal vo xidmotlorin doyor
toklifini kokiindon doyisdi. Roqomsal olaraq aktivlesdirilmis bu modellor molumatlarin
yaradilmasini va alo kecirilmasini asanlasdirir, onlar agilli alatlorls islondikds va tohlil edildikds,
gorarlarin gobulunu yaxsilasdirmaq vo tochizati optimallagsdirmaq {i¢iin istifads edilir. Bu bazarin
seqmentlosdirilmosindo, mohsulun  fordilosdirilmosindo  vo  transformasiyasinda  daha
sadalosdirilmis omaliyyat proseslori ilo noticalonir.

Dayaniqli inkisaf {izro 2030 Giindoliyi yoxsullugun aradan qaldirilmasi iigiin inkliiziv vo davamli
sonayelogmonin vo onu dastokloyan infrastrukturun vacibliyini qabul edir, ¢iinki diinyada heg bir
0lka vo ya region giiclii sonaye sektoru olmadan 6z vatondaglari iiclin layigli hayat saviyyasino
nail olmayib.

Moaqsad
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Sonaye Parklar1 6lkonin daha genis sonaye vo infrastruktur siyasati ¢or¢ivasindo miihiim alotdir.
SP-larin faaliyyatindo 9sas mogsad:
- Sahibkarlar iigiin uygun miihitin tosviq edilmasi;
- Giclii vo effektiv infrastrukturu saxlamagqla yanagsi, SP-lorin miisbat xarici tasirlorinden
faydalanmagqla, rogabot gabiliyyatinin vo monfootinin artirilmast;
- Daha siiratli sonayelogsmo vo onun 6lko daxilinds siiratli tosirlori;
- Nozaratsiz urbanizasiyanin qarsisinin alinmasinin tominati;
- Iqtisadi inkisafin miivafiq 6lkenin regionlar1 {izra béliisdiiriilmosinin davamli vo barabor
tutulmas;
- Immigrasiya prosesinin azaldilmasi vo bdyiik soharlors migrasiya siiratinin azaldilmasi;
- Standartlasmanin tosviqi ilo istehsal etmok c¢otinliklorini azaltmagqla, sahibkarlar {iciin
stimulu artirmaq va s.
SP-lor sonayelosmo prosesinda xarclorin azaldilmasi prosesinin iisulu kimi taninir. inkisaf etmis
Olkolorin oksariyystindo SP ddvlat siyasatinin aloti kimi ohalinin six gohorlordon kond va doqiq
orazilora c¢evrilmasi tliglin toskil edilmisdir. Kommunal vo enerji xorclori qiymaotlorin asagi
diismosi, effektiv rogaboto gotirib ¢ixardigi ticiin SP-larin togdim etdiyi mobilitetlordon istifado
edorok, onlara sormays qoymaq vo daha somoroli istehsal etmok imkani veran sahibkarlardir.
Inkisaf etmokdo olan 6lkolordo SP-loro ehtiyac inkisaf etmis Slkolordon daha ohomiyyetli vo
faydalidir. SP-lardo klasterlor kicik vo orta miiassisalor oldugundan, bu miiassisalorin shomiyyati
vo mohsuldarligi inkigaf etmis miiossisalora nisboton daha somoroslidir. SP kigik vo orta bizneso
sormaya qoymaq va onlarin mohsuldarligini vo manfaatini artirmaq {i¢iin boyiik stimullar yaradir.
SP-lor iiclin mithiim mosalo kond tosorriifati mogsadlori iiciin uygun olmayan yerlorin
monimsanilmosidir. SP-lorin monfi tosirlorindon biri, onun kond tesaorriifat sektoru iigiin olverisli
torpaq saholorino vurdugu ziyandir, ona goro do SP-lorin tikinti planlarinda bu zoror nozora
alinmalidir. SP-lorin tikintisinds is¢ilor {i¢iin yasayis soraiti oldugu kimi, sakinlor {igiin saglam vo
tohliikasiz soraitin tomin edilmosi do standartlara uygun olmalidir. SP-lorin mogsadlorini 4 osas
basliqda sadalamaq olar:
- Sonaye zonalarinin az inkisaf etmis orazilors ke¢irilmosi,
- SP-lordan issizliklo miibarizods osas vasito kimi istifado edilmosi,
- SP-larin geyri-sonayelogmis bolgalors, xilisuson do sonayelosmis bolgalordon ¢evrilmosi
ticlin stimullarin verilmasi,
- Planl1 va sistemli formatda inkisaf etmomis orazilor {igiin urbanizasiya vo sonayelogsmonin
totbiqi.

Metodlar
Sonaye Parklarinda istehsal saholorinin sonaye potensialini vo elmi-texniki toraqqinin inkisafini
giiclondirmok {i¢iin, layihalondirma, idaroetmo vo planlasdirma metodlardan istifado edilir vo bu
da perspektivliyi artirir.
ABS-da SP-lor “Sonaye Parklar1” kimi qobul edilon addir. Digor iqtisadi saholords oldugu kimi,
ABS-da SP-lor bazar mexanizmi qaydalarina uygun qurulub. Bu zonalarin yaradilmasinda osas
sahibkarlar dasinmaz omlak ticaroti firmalari, domir yolu vo hava yolu sirkatlori, torpaq
miilkiyyat¢iloridir. Boyiik Olgiilii sonaye SP-lorindo nozarst vo monitoring ictimai agentlor
torofindon hoyata kegirilir. SP-lorin totbiqi Ikinci Diinya Miiharibosinden sonra inkisaf etdirilmis
vo dord asas mogsadi giidiir:

- Miioyyan orazilorin alt hissalora boliinmasi, sonaye miiassisalorinin togdim edilmosi,
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- Boylik sohorlora qoyulan sormayolorin daha yiiksok icars haqqi sobabindon
- daha yiiksok xorclor gotirmosi, SP-lori kond yerlorino koglirmokls, mogsod daha ucuz
istehsala sahib olmaqdir,
- Xammalin vo digor imkanlarin sonaye {iciin mobilliyi vo daha mohsuldar orazilorin
istifadasi,

- Golocok tiglin SP-lordon istifados, strateji inkisaf aloti kimi vo s.
Sonaye parklarinin somorsliliyino birbasa tosir edon amillordon biri do patent foalligidir.
Texnoparklardan qiraqda foaliyyot gostoron firmalarla miigayisodo sonaye parklarinin torkibino
daxil olan sirkatlor daha ¢ox patent istiraki ilo segilirlor.
Patent foaliyyatilo forqlonon sirkotlor texnoparklarin iqtisadi effektivliyino tosir edirlor. Patent
foaliginin olmagi, firmalarin yeni nov mohsullarin istehsal foaliyyotilo moggul olmaga zomanot
VETrIr.
Senaye Parklarinin foaliyyati ancaq istehsal faaliyyati ilo deyil, eyni zamanda konsalting, patent-
lisenziya, marketing, lisenziya, patent, reklam saholorin foaliyyoti noticosindo do iqtisadi
somaralilik olds edir.
Tabii olaraq Senaye Parklarinin torkibinds faaliyyot gdstoran bir ¢cox firmalar manfastls foaliyyat
gostora bilmir vo natico etibari ilo miiossonin foaliyyati dayandirilir. Vengur kaptalistlorin fikrino
osason, firmaya edilmis investisiya 5 il 6z-6ziinli 6domalidir, amma bu fikirlor praktikada homiso
0ziinii dogrultmur. [1]
Olkomizin dayamqli inkisafinin tomin edilmosindo Sonaye Parklarinin bdyiik giico malik olmasi
vacibdir. Azorbaycanda sonayenin inkisafina dair Dovlst Programinda noazords tutulmus
mosololorin  yerino yetirilmosi {igiin xarici O6lkolorin miisbat tocriibasinin Olkomizdo totbiqi
istigamatindo ardicil tadbirlor hoyata kegcirilmis vo kecirilmokds davam edir.
Birlogmis Millotlor Toskilatinin Senaye Inkisafi Togkilati (UNIDO) Sonaye parklarmi bels toyin
edir: “Zavod konstruksiyalar1 ilo vo ya olmayan, yollar, nogliyyat vo limumi istifade iiciin
qurgular ticilin sahalori olan kompleks plana uygun olaraq inkisaf etdirilmis vo hissoalora boliinmiis
torpaq sothi; sonaye istifadesi ti¢lin”. SP-lar beynolxalq soviyyads sohorlords, bolgalords va biitiin
Olkoalords iqtisadi inkisafin kibernetikasidir.
Onlarin mdvcudlugu va tstiinliiklori:

e Sonayelosmonin siirotlondirilmasi,
Coxlu sayda mosgulluq manbalorinin yaradilmast,
Adambagsina diison golirin artirilmast,
Birbasa Xarici Investisiyalarin (BXI) vo yerli 6zal investisiyalarin calb edilmasi,
Kigcik vo orta miiassisalorin giiclondirilmasi,
Mbohsuldarligin vo rogabet qabiliyyatinin artirilmasi,
Ixracin stimullasdiriimast,
Bacariglarin vo texnologiya transferlorinin tosviq edilmosi,

e Sohorlorin togkili, inkisafi vo s.
Infrastrukturun vo xidmotlorin tomin edilmosi texniki xidmot vo nozaroto cavabdeh olan
administrasiyanin movcudlugunu nozords tutur. Buna goroa, SP-lor sirkotlorin qurasdirilmasi vo
istismar1 li¢iin asasdir, eyni zamanda uzunmiiddotli investisiya {i¢iin ominlik tomin edir.
Maliyys baximindan insaatgilar, icaragilor vo Hokumat Sonaye Parklar1 sayssinde shomiyyatli
qonaotlordon faydalanir. Genis torpaq saholorini inkisaf etdirmoklo vo bir ¢ox icaragi {igiin
infrastruktur vo xidmotlor toqdim etmokls, SP-lor ilkin investisiya vo idaroetmo haqlar1 {iciin
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xorclori ohomiyyatli doracodo azaldan genismiqyasli iqtisadiyyat yaradir. Bundan olave, 6zal SP-
lor hokumsot tiglin strateji miittofiqi tomsil edir, ¢linki onlar etibarli vergi golir monbayi olmagla
yanasl, infrastruktura vo texniki xidmoto dovlot investisiyalarina qonaot eds bilirlor. [2]
SP-lar global istehsal zoncirinin inteqrasiyasini, yeni bacariqlarin olds edilmasini, sosial vo ekoloji
mosalalordo qgabaqgcil beynolxalq tocriiboalorin totbiqini, innovativ texnologiyalarin transferini
stimullasdirmagqla yerli vo xarici sirkatlor arasinda qarsiliqli alagoni giiclondirir.
Agilli SP-lor, isiglandirma, drenaj vo yollardaki infrastruktur nasazliqlarina dorhal cavab vero
bilon miirakkob sensorlar sabakolori sayasinde asyalarin internetinin genis tatbiqine malikdir.
Hom agilli, hom do davamli parkin miiasir arxetipi Cin vo Singapur torofindon birgo idars olunan
Suzhou Sonaye Parkidir (SSP). Sanxaydan gatarla comi 20 doqiqolik mosafodo 288 km?2 orazido
SSP agilli sohor kimi isloyir. [3]
O, alt1 iddial1 infrastruktur layihasini 6ziinds birlosdirir:

e elm vo innovasiya parki,
morkozi biznes rayonu,
ekologiya morkozi,
istehsal {igiin azad ticarat zonasi,
yiiksok texnologiyali sirkatlor {igiin orazi,
ekoturizm kurortu.
SSP Cinda on raqabetli senaye parkidir vo diinyada XBI (xarici birbasa investisiya) {i¢iin on
colbedici parklardan biridir. Senaye parklar1 arasinda beynslxalq rogabet xiisusilo comiyyat,
iqtisadiyyat vo otraf miihit iliglin olavo faydalar yaradan yiiksok texnologiyali vo yiiksok olava
doyors malik sirkatlorin calb edilmosinds giicliidiir.
Hazirda Azorbaycanda bes sonaye parki vo dord sonaye mohollosi foaliyyot gostorir. Sonaye
Parklarinin rezidentlori qeydiyyata alindiglart giinden 10 il miiddotine omlak, torpaq vo monfoot
vergilorindon azaddirlar. Onlar homginin rezidentlik statusu verildiyi giindon miivafiq olaraq 10
va 7 il miiddatinds istehsal magsadlari {iglin idxal edilon masin, texnoloji avadanliq vo qurgular
ticlin olava doyar vergisini (©ODV) vo gomriik riisumlarini 6domokdon azaddirlar.
Hokumat 2020-ci ildo Ermoanistanin iggalindan azad edilmis Azorbaycan orazilorindo, yoni Agdam
vo Cabrayil rayonlarinda iki yeni Sonaye Parki yaradib. 190 hektar orazido Agdam Sonaye
Parkinda 9 miiessisoyo rezidentlik statusu verilib. Parkin prioritet istiqgamotlori tikinti
materiallarinin  istehsali, kond tosorriifatt mohsullarinin  gablasdirilmasi, meyvo-torovoz
konservloari, ot vo siid mohsullari, yem vo giibrs istehsali vo emali, o climlodon soyuducu, saxlama
va digor xidmatlor daxildir. Agdam Sonaye Parkina timumilikds 30 milyon dollara yaxin sarmaya
qoyacagi gozlonilir.
Cobrayilda “Araz Vadisi Iqtisadi Zonas1” Senaye Parkinin tomol dasi 2021-ci ilin oktyabrinda
qoyulub. Parkin tikintisi iiclin 6lko rohborliyi torofindon 200 hektar torpaq sahosi ayrilib.
Tamamlandigdan sonra bura kond tosarriifati emali, sonaye, sosial vo texniki zonalar daxil olacagq.
Parkda logistika va ticarot morkozi, anbar komplekslori, topdan vo parakonds satis obyektlori, yiik
avtomobillori parki, gdmriik montogosi, yanacaqdoldurma montogolori, avtomobil vo digor
avadanhqglarin tomiri montogolori do foaliyyot goOstoracok. Rezident miisssisolorde tikinti
materiallarinin istehsali, kond tosorriifatt mohsullarinin qablasdirilmasi, o ciimlodon meyve-
torovoz konservlori, sorab, ot, ipok va s. istehsali vo emal1 li¢iin lazimi sorait yaradilacaqdir.
Sumgqay1t Senaye Parkinin investisiya qoyulusunun hocmi zaman kegdikco ilbail artir.
Hazirda Parkda 9000 nofordon artiq isci qiivvesi caligir. Galirlori 25 milyon manatdan ¢oxdur.

€202 0T ANSSI (¥0) £€ INNTOA



™
N
)
«
o
=
L
)
0
N
s
e
™
™
LU
=
D
0
©)
>

ISSN; 1609-1620 (Print); ISSN: 2674-5224 (Online)

LY PAHTEI

-
REFERRED & REVIEWED JOURNAL

Sonaye Parkinin torkibinde foaliyyot gostoron rezident miiassisado Qorbi Avropa 6lkelorinin,
Turkiys, Sorqi Asiya dovlatlorinin texnologiyalart asasinda forqli dl¢liys malik, polad borular,
boylik tozyige malik xiisusi avadanliglar vo miixtslif ¢esidlora malik borular istehsal edilir. SSP-
nin galirlori xarclorini iistaloyarok manfast alds olunur.

Sonaye Parkinin rezidenti kimi geydiyyata alinmis bozi rezident miiassisalor do Avropa (Avstriya)
vo Simali Amerika (ABS, Kanada) dovlatlorinin avadanliglar1 sayasindo politilen istehsali ilo
foaliyyot gostorirlor. Informasiyalarin gobul edilmosi, emali vo 6tiiriilmosi ilo fasliyyat gdstoran
rezidentlordon olan miiossisolor do Avropa vo Simali Amerika dovlatlorinin texnologiyasi
osasinda foaliyyot gostorir. Senaye Parkin on boyiik invesitisiya qoyulmus, azot giibralorinin
istehsali ilo foaliyyot goOstoron, toxminon 2000-0 yaxin is¢i qlivve calb edilon rezident kimi
qeydiyyata alinmis bir zovodun toxminen 700-750 min ton mohsul istehsali nezards tutulmusdur.
[4]

SSP-lorin (Supply Side Platforms - Tochizat Torofi Platformalar) mogsadi parklarin intellektual
inkisafini hoyata keg¢irmok ti¢lin qabaqcil informasiya texnologiyalarindan istifado etmokdir. SSP-
lor daxili resurslart birlosdirmali vo oalage kimi informasiya ilo maraq icmasi yaratmalidir. SSP
idaroetmo platformas: alt sistemlor arasinda molumat miibadilosini hoyata kegiro bilon vo
parklardaki miiassisolorin tolobatina tez cavab vera bilon SSP-nin agilli qurulmasi ti¢lin hall yolu
hesab olunur. SSP-lorin agilli qurulmasi ¢ox zoruridir. Wang, 5G, Al, bulud hesablamalari,
IoT(asyalarm interneti) kimi yeni IKT texnologiyalarini totbiq etmoklo onanavi parklarin uzun
middotdir tizlogdiyi zoif xidmeot tocriibesi vo asagi omoliyyat somoroliliyi kimi, SSP
platformasinin hall dizaynini sistematik sokildo toqdim edir.

Cindos bir gox goharlor SSP-lorin tikintisini 6z sohorsalma planlarina daxil ediblor. SSP-lorin
onanavi sanaye parklarindan daha cox iistiinliiklori var.

1. Birincisi, parkin idars edilmasi vo biznes omoliyyatinin samoraliliyi baximindan SSP-lor
boyiik verilonlor vo IoT kimi texnologiyalardan istifado edorok daha somaroli foaliyyot
gostora bilor.

2. lkincisi, SSP-lorin rogomsallasma soviyyasi ononavi parklarla miiqayisads xeyli yiiksokdir
va onlar daha yaxs1 ictimai xidmatlor gdstara bilirlor.

3. Uglinctisli, SSP-lor anonavi senaye parklari ilo miiqayisodo daha ekoloji cohatdon tomiz vo
somaralidir.

SSP-lori qiymatlondirmak iiciin istifade edilon on ¢ox yayilmis isul ierarxik analizdir (AHP).
Wang Dovlot Sobokosi Miistort  Xidmaotlori  Morkozinin ~ Simal-Conub ~ Kampusunu
qiymatlondirmok iiciin AHP-don istifads etdi vo ekoloji miihit, idaroetma soviyyalori, enerjidon
istifads vo iqtisadi faydalar baximindan kampusun ¢atismazliglarini tohlil etdi. Quo niimuno kimi
Shenzhen Smart Parkini goétiirdli, hom timumiliyi, hom do fordiliyi nozers alan indeks sistemi
qurdu vo bu parkin intellekt soviyyasini miioyyon etmaok iiclin AHP-don istifado edorok hartorofli
gqiymatlondirmays bagsladi. Bozi alimlor Fayda Tohlili vo DEA-dan istifado edorok bunu
qiymatlondirdilor. Quo SSP-lari qiymatlondirmok iiclin Fayda Tohlilindon istifads edildi vo agkar
olundu ki, sonaye simbiozu bilik miibadilasi vasitasilo Parklara shomiyyatli ekoloji va iqtisadi
faydalar gotiro bilor. Yang SSP-lori ononavi Sonaye Parklar ilo miiqayise etmok {i¢iin Fayda
Tohlilindon istifado etdi vo agkar etdi ki, SSP-lor digor Sonaye Parklarindan daha davamlidir.
Zhao SSP-lorin imumi faydalarini qiymatlondirmak ii¢lin on yaxs1 vo on pis metodlardan (BWM)
istifado etdi vo secilmis SSP-lori imumi faydalari baximindan siraladi. DEA metodundan istifads
edarak, agkar edildi ki, Cinin SSP-larinin ekoloji gostaricilari yaxsilagir.
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SSP-ri alt1 6l¢iiya bolon Chongqing Smart Sonaye Parkinin Qiymaotlondirilmasi {i¢iin asagidaki
sokildoki ardicilliga diqqet yetirilmali:

Parkmn id :
T infrastruktur Park xidmotlori

I

Baladiyya

Sanaye kasfiyyati Zamanat sistemi platformasi
interfeysi

Sakil 1. Chongqing Smart Senaye Parkinin Qiymatlondirilmasi

Sandun ayalati torofindon verilmis Smart Senaye Parkinin tikintisi vo timumi spesifikasiyas1 SSP-
lorin tikinti toloblorini dord dlgiids toqdim edir:

1) infrastruktur qati, 2) destok platformasi tabaqosi, 3) agilli idarsetmo tobagosi, 4) agilli totbiq
tobagosi.

Cin Miihondislik Tikinti Standartlagdirma Assosiasiyasi torafinden buraxilmis yasil agilli Senaye
parkinin qiymatlondirmo standarti SSP-lorin dlgiilorini infrastruktur, ekologiya vo yasayis,
idareetmo vo xidmat, tohliikasizlik, istismar vo texniki xidmoto boliir. Bozi digoer standartlar da
maraqlt sokilds SSP-lori qiymatlondirmo ticilin Slgiilora boliir. Akademik diinyada alimlor do
gostarici sistemini qurarkon adston gostaricilori bir nego 6l¢iiys boliirler. Giffingera goro, SSP-lori
bes aspektdo, yoni iqtisadiyyat, idaroetmo, noqliyyat, agilli miihit vo yasayis kimi
qiymatlondirmok olar. Artan ekoloji problemlor ilo bir ¢ox alimlor otraf miihiti SSP-lorin
giymatlondirilmosindo miihiim 6l¢ili hesab edirlor. [5]

Valenzuela-Veneqas Elmi Informasiya Institutu (ISI) iizro miivafiq odobiyyati arasdiraraq
giymoatlondirma gostoricilorini ¢ixardi vo onlart ii¢ Olgliyo tosnif etdi: 1) sosial, 2) ekoloji, 3)
iqtisadi davamliliq.

Dean gostarici sistemini dord Olcliys, otraf miihit, obyektlor, sonaye sinerjisi vo yasil imico boldii.

Wang SSP-lari dord element baximindan qiymatlondirdi: 1) planlagdirma, 2) sifira yaxin karbon
texnologiyasi, 3) karbon emissiyasinin idars edilmasi, 4) otraf miihitin saglamligi.

Tobey agilli icmalar1 davamlilig, iqtisadiyyat, davamliliq vo comiyyet baximindan qiymatlondirdi.
Wang agilli icmalarin davamliligini doérd aspektdo qgiymatlondirdi: 1) tohliikasizlik sistemi, 2)
infrastruktur, 3) icma xidmaotlori, 4) icmanin idars edilmasi.

Sonaye Parklarinin iqtisadi, ekoloji vo sosial dayaniqliginin yiiksaldilmasine maraq son
onilliklords shomiyyatli derocads artmisdir. Bununla belo, maragin bu artimi ham ds Eko-Sonaye
Parkinin nadon ibarat oldugunu basa diismokdo uygunsuzluglarla miisayiot olundu. Sonaye
Parklarina, hokumatlors vo diger maraqli toraflors inkliiziv vo davamli sonaye inkisafinin hoyata
kecirilmosindo kdmok etmok {igiin bir sira tamamlayici alotlor vo proseslor movcuddur. Bununla
belo, Beynolxalq ESP Corcivesi nosr olunmazdan ovval beynalxalq soviyyods ESP
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konsepsiyalarinin iimumi anlayisinit oks etdiron konsolidasiya edilmis vo hodoflonmis ¢orgivo
osason yox idi. Sonaye Parkinin maraqli toroflori vo onlarin 6lko iizro homkarlart nazords tutulan
sonayenin inkisafinin davamli olmasini vo ESP prinsiplorino uygun olmasini tomin etmok ii¢lin
beynolxalq inkisaf agentliklorindon “standartlar” vo ya meyarlar tolob edirdilor.

Noticodo, UNIDO, Diinya Banki Qrupu vo GIZ Eko-Sonaye Parkini nayin toskil etdiyi vo Sonaye
Parkinin Eko-Sonaye Parkina c¢evrilmasi istigamotindo neco isloya bilocoyino dair tolimat veran
Beynolxalg ©MTQ Cargivasini hazirlamaq tli¢iin omokdasliq etdilor.

Eko-Sonaye Parklari iizro Beynolxalq Cargivonin mogsadi:

- ESP-lorin hazirlanmasinda vo onlara ke¢iddo miivafiq maraql torafloro komok etmok;

- ESP-lars ardicil yanasmag, togviq etmak vo tanimag;

- Sonaye sektorunun foaliyyotini, davamliligini1 vo inkliizivliyini tokmillogdirmok vo Eko-Sonaye
Parklari iizra beynolxalq standarta dogru irslilomok.

Park idarsgiliyi qurumlar1 6z maraqli toraflori ilo (masolon, icaragi firmalar, yerli vo milli dovlot
qurumlari, yerli icma) isloyarkon onlarin cari ©MTP performansi haqqinda anlayis yaratmaq vo
sonradan performansi miioyyan etmok {igiin Beynolxalg ©OMTQ Coargivasindon praktiki istinad
sonadi kimi istifads eds bilarlor.

O, dord osas kateqoriyaya osaslanir: 1) parklarin idars edilmasi lizro performans, 2) straf miihitin
miihafizasi, 3) sosial performans, 4) iqtisadi gostaricilar.

Har bir kateqoriya iizrs tolablor keyfiyyst vo kamiyyot baximindan yoxlanila va dlgiilo bilon “ilkin
sart” vo “performans gostaricilori”no boliiniir. Ilkin sortlor ESP-lor iiciin osas toloblori vurgulayir
va performans gostaricilori ESP-lorin cavab vermali oldugu performans soviyyelorini ohato edir.
Beynolxalg OMTQ Corgivosi torofindon totbiq edilon innovativ yanasma, hiiquqi uygunlugu,
sosial-igtisadi, ekoloji vo idaroetmo aspektlorini ohato edon sonaye parklari ti¢iin “minimum
toloblor” vo ya “davamliliq performans standartlar1” miioyyon etmokdir. Milli vo yerli qaydalara
uygunluq, spesifik cografi movqgeyindon vo xiisusiyyotlorindon asili olmayaraq biitiin sonaye
parklar1 ticlin minimum talobdir. Corcivonin osas moqsadi sonaye parklarmi yerli vo milli
qaydalara uygunlugunu tosviq etmokdir.

Beynolxalq ESP Cor¢ivosi moveud Sonaye Parklarinin qiymaotlondirilmasi vo tokmillogdirilmaosi,
eloco do yeni sonaye parklariin planlagdirilmasimin tokmillosdirilmoasi ii¢lin ilkin sortlori vo
performans gostaricilorini tomin edir.

ESP layiholorinin hazirlanmasi vo hayata kegirilmasindo UNIDO-nun tocriibosini birlogdiron
miixtalif tolimatlar vo kitabgcalar movcuddur. Bu nasrlori dostoklomok ticiin UNIDO-nun ESP
Toolboxu iglonib hazirlanmisdir, o ciimlodon ESP-nin islonib hazirlanmast vo hoyata
kecirilmosinin  miixtolif komponentlori (mosolon, siyasotin islonib hazirlanmasi, sonaye
simbiozunun miioyyan edilmasi, monitoring) ilo praktiklors kdmok etmok ii¢lin praktiki alotlor
toplusu. Beynolxalq ESP Corgivosinin islonib hazirlanmasindan sonra UNIDO ¢or¢ivoni
isloklosdirmok {iciin  OMTQ Qiymotlondirmo Alostini igloyib hazirlamisdir. Alot ESP
togabbiislorini sonradan prioritetlogdirmak, planlagdirmaq, idars etmok vo monitoring etmak {ii¢iin
sonaye parkini Beynolxalg OMTQ Coar¢ivosine uygun giymoatlondirir. ESP Qiymotlondirmo Alati
biitiin név movcud Sonaye Parklar1 vo idaroetmo strukturlarina (mosslon, 6zal sirkot, dovlot
organi, dovlot-6zal qurum, daginmaz omlak) istifado edilo vo uygunlasdirila bilor.
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sosial
performans

otraf miihitin
mithafizasi

iqtisadi
gostaricilar

Sokil 2. SSP-do dord asas kateqoriya

Sonaye Parklarinda yeni nasil texnologiyalarin tatbiqi miitlaqdir. Bunlar: Blockchain; Robotlar vo
agilli masinlar; Siini intellekt; Olavo istehsal vo ya 3D cap; Kiber tohliikosizlik; Yapon
texnologiyalar1 bs s.

Blockchain - texnologiya rogemsal omoliyyatlar ii¢iin getdikco populyarlasir. Praktik, ani, har
yerdo movecuddur vo miistosna tohliikasizlik protokollarina malikdir; belalikla, o, bagladig1 yerdo
kriptovalyutalardan kenarda genislonir. Onun genislonmasi o qadar siiratle bas verir ki, 2025-ci ilo
godor diinya UDM-nin toxminon 10%-i bu texnologiyadan asili olacaq. Tranzaksiya jurnalina
bonzar elektron kitab kimi, blok¢eyn mikroddomalors vo kraudfundings imkan verir, soxsiyyat vo
muollif hiiquqlarmi1 qoruyur, agilli miiqavilolori idaro edo, horokatlori yoxlaya, sosvermo
sistemlarini qoruya bilar.

“Agilli miiqavilolor” brokerlor vo ya hiiqugstinaslar kimi istonilon amasliyyatda vasitogilorin sayini
azaldir. Satict biitiin omlak toforriiatlarini daxil edir, alic1 iso molumatlarini sifrolonmis vo
tohliikesiz agilli miiqavilays slave edir. Kompiiter protokollar: amaliyyat sortlorini yoxlayir vo har
iki hisso avvalcadon miisyyan edilmis biitiin sortlora cavab verona qodor tamamlanmir. Belslikls,
omoaliyyatlar qisa miiddstde vo daha az saxtakarliq sansi ilo tamamlana bilor. [6]

Blockchain-o “miilkiyyat bagliglar1” slavo etmok molumatin yoxlanmasina goldikds vaxta va
pula gonast eds bilor. Miilkiyyat hiiquqlarinin kagiz {izorinds deyil, onlayn olmasi ilo miilkiyyat
sigortasia ehtiyact aradan qaldirmaq, homginin tikinti, zodo vo ya omlakla bagli yenilonmolor
haqqinda molumatlar1 daha siiratli yenilomok miimkiindiir. Hogigaton do, blokgeyn texnologiyast
omlakla bagli istonilon omoliyyata daha ¢ox ominlik verir.

Robotlar vo agilli maginlar - mexatronika vo robototexnika sahosindo elmi nailiyyatlor siiratlo
praktikaya kecir. Miixtalif sonaye sahalorinds keyfiyysti, mohsuldarligi vo samaorsliliyi artirmaq
liclin tohliikali vo ya ¢ox tokrarlanan islords yari avtonom masinlar totbiq edilir. Bundan olavo,
ekzoskeletlor iscilori fiziki foaliyyotlor zamani xosarotlordon qorumaga va isin qabiliyyatini vo
stiratini artirmaga komok edir. Pilotsuz toyyarolor adaton tikinti saholorinde toraqqi yoxlamalari,
genis orazilori bir ne¢o doqiqo arzinds dyronmok va is¢ilorin zoror gdrmomasini tomin etmok {i¢iin
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goriiliir. Yeni nosil robotlar vo agilli masinlar birlikdo Sonaye Parklarinin tikintisindo
tohliikasizliyi vo mohsuldarligi oshomiyyatli doracods artiracaqdir.

Sani intellekt — miixtalif saholords startaplar torafindon hazirlanmis alqoritmlor bazara yeni daxil
olur. Tartibatgilar arasinda ii¢ Al totbiqi populyarliq qazanir:

- Layiho programlasdirma optimallagdiricilar1 layihonin c¢atdirilmasi {i¢iin milyonlarla
alternativi nozordon keg¢irmok vo iimumi planlasdirma prosesini davamli olaraq
tokmillogdirmak tigiin boyiik verilonlors etibar edo bilorlor.

- Tikinti sahoalorinds toplanmis videogoriintiilordon tosvirin taninmast vo tosnifat proqrami
golocak tolim prioritetlorini molumatlandirmaq ti¢iin davranis niimunslorini miioyyon eds
va tohlil eds bilar.

- Tokmillosdirilmis analitik platformalar binadaki sensorlarin molumatlarini toplaya vo
tohlil edo, niimunalori basa diiso vo real vaxt hollorini hoyata kegiro bilor, bununla da
xorclori azaldir, profilaktik tomirs Ustiinliik verir vo planlagdirilmamis fasiloalorin qarsisini
alir. [7]

Al sonaye binalarin1 agilli eds bilor; basqa sozlo, 6ziinii idare eds vo icaragilors foal komok eds
bilor. Bu texnologiyanin qabaqcillart sonayenin istiqgamatini toyin edacok vo eksponent olaraq qisa
vo uzunmiiddatli fayda slds edacaklor.

Olavs istehsal vo ya 3D cap - tortibatcilar prefabrik komponentlorls yiliksok keyfiyyotli mohsullar
togdim etmok iiglin 3D ¢apdan istifado edirlor. Sonaye iiclin bozi nozors ¢arpan istiinliiklors
malikdir:

- Prefabrik materiallar vo ya hissolorin sifarisi ilo onun emali arasinda vaxtin oshomiyyatli
daracados azalmasi.

- 3D cap daha cox fordilosdirilo bilon mohsul iiclin real vaxt rejimindo istehsal prosesini
1zlayarkan prototiplagsdirmada ¢eviklik verir.

- O, davamh tikinti metodunu tomsil edir, ¢linki o, standart komponentlorin istehsal
isullarindan daha c¢ox xammaldan istifadoni optimallasdirir. Belsliklo, tullantilar
ohomiyyatli doracods azaldir.

- Bu, moftil, boru komorlori vo digor dostok xidmotlorini yerlosdirmok {icilin struktur
komponentlorin i¢arisinds bos yerlor buraxmaga imkan verir.

Olverislilik vo doqiqlik baximindan istehsal ¢otinliklorino baxmayaraq, tortibatgilar artiq 3D cap
ilo tacriiba va yeniliklor edirlor.

Kiber tohliikasizlik - sirkstlor rogomsallasdiqca, biznes {iciin hassas va kritik molumatlarla baglh
tohliikkesizlik narahathiglar1 yaranir. Biitiin roqomsal texnologiyalar kiberhiicumlara qars1
hassasdir. Masalon, tocaviizkarlar fidys tolob etmok, onu satmaq vo ya mohv etmok {i¢iin binaya,
ekipajsiz noqliyyat wvasitolorine vo hotta hossas molumatlara nozarst etmok {igiin IoT
zoifliklorindan istifads edo bilorler. Sobokaya no qodar ¢ox istifadagi va cihaz qosulsa, soxsiyyatin
idaro edilmoasi, molumatlarin pozulmasi vo molumatin qorunmast ilo bagli daha ¢ox rogomsal
tohliikosizlik protokollart moéhkom olmalidir. Buna goro do, daha ¢ox dasinmaz omlak sirkotlori
hanst IKT sistemlorinin risk altinda oldugunu miioyyon etmok {iciin kibertohliikosizlik
strategiyalarini hayata kegirmayo meyllidirlor.

Yapon texnologiyalar1 - Yaponiya texnopolislorinde miixtalif toyinath yiiksok texnologiya
hazirlanib, miiossise va togkilatlara toqdim edilir. Bu texnoloji moahsullara aiddir:

1. proqgram tominat;

2. biotexnologiya;

3. robototexnologiya;
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4. yeni material ndvlorinin istehsali;
5. yeni enerji manbalarinin miisyyon edilmasi vo monimsanilmasi;
6. elektronikanin istehsali.

Natica

Azorbaycanin Avropa ilo Asiya arasinda naqliyyat dohlizi rolu oynamasi 6lkemizds sonayenin
inkisafina boyiik yardimg¢i olmusdur. Elm vo tohsilin inteqrasiyasi soraitindo bir sira Sonaye
Parklarinin osason do Sumgqayit Kimya Sonaye Parkinin yaradilmasi diinya oOlkslori {izro
investorlarin diqqot morkozino c¢evrilmisdir. Azorbaycanin osas mogsadlorindon biri 6lkods
rogabat qabiliyyatli sanaye parklarini yaratmagqla, ixraci artirmaq va 6lks iqtisadiyyatini daha da
yuksoaltmokdir. Osas hodof iso sonayedo geyri-neft sektorunun xiisusi g¢okisini yiiksoltmokdir.
Sonaye parklarinin inkisafinda yiiksok tominatli dovlot dostoyinin olmasi, Sonaye Parklarinda
rogomsallagdirmanin totbigi vo idars olunmasi, yeni texnologiyalari monimsoyon elmi-kadr
potensialini yetisdirmok, sohor vo regionlarda bir ¢ox sonaye miiossalorinin mévcudlugu vo
olagoli sonaye miiossalori arasindaki mosafonin nisboton kicik olmasimnin tomini, rezidentlor
arasinda xiisusi harmoniyanin olmasi, texnologiyalari monimsoyan yeni yapon modelinin totbiqi,
miiasir texnologiyalarin totbiqi: proqram tominati, biotexnologiya, robototexnologiya, yeni
material ndvlorinin istehsali, yeni enerji monbolorinin miioyyon edilmasi vo monimsanilmasi,
elektronikanin istehsali, Blokceyn, robototexnika vo agilli masinlar, startaplar torofindon
hazirlanmis siini intellekto osaslanan Al osasli alqoritmlor, olavo istehsal vo ya 3D cap,
kibertohliikosizlik v s.
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S3HAYEHME COBPEMEHHbBIX ITPOMBIIINJIEHHBIX ITAPKOB V151 CTPAHDBI
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PE3IOME

Co3naHne HHAYCTPUAIIBHBIX MTAPKOB 00ECIeYUBAET OCHOBY Il YCTOMYMBOIO PAa3BUTHUSA B CTpaHE
u paszButusi 3koHoMuku crpasbl. Llens CII — ucnonp3oBaHue mepenoBbIX HWH(OPMAIIMOHHBIX
TEXHOJIOTUH I  OCYLIECTBJICHHMsS MHTEIJICKTYalbHOTO pa3BUTUS mapkoB. [lmardopma
ynpasieHuss SP moxer oOMeHHMBATbCs HWHPOpPMALUEH MEXIy TIOACUCTEMaMU U OBICTPO
pearupoBarh Ha IOTPEOHOCTU NPEANPHUATUN B MapKax.

Haubonee pacrnpocTpaHeHHBIM METOJOM, HCIIONB3YeMBIM Ui OLeHKH SP, sBisercs mpoiecc
ananuza uepapxuu (AHP). AHP ucnonb3oBancs ans onenku CeBepo-rokHOro kamiyca llentpa
00CITy’)KNBaHMs KIIMEHTOB TOCYJapCTBEHHOI ceTn BaH, 1 HeAOCTaTKH OBLIM NMPOAHATN3UPOBAHBI C
TOYKM 3pEHMS OKpYXKalolled cpeabl, YpPOBHEH YIpaBICHMs, HHEPromnoTpedieHus u
SKOHOMMYECKUX BBITO/I.

B nponosHeHne K TOMy, HAcCKOJBKO Ba&)XKHO [UIsl CTPaHbl IIOBBICUTH JKOHOMMYECKYIO,
9KOJIOTMUYECKYIO U COLUANIbBHYIO YCTOMYMBOCTh UHyCTPHUAJIbHBIX ITAPKOB, CYLIECTBYET TAKKE P
JOTIOJIHATENIBHBIX HMHCTPYMEHTOB M IIPOLECCOB, JOCTYNHBIX JPYI'MM IIPaBUTEIBCTBAM U
3aMHTEPECOBAHHBIM CTOPOHAM B 00JIaCTH MHKJIFO3UBHOI'O U YCTOMUMBOTO Pa3BUTHSL.

HoBble TeXHOIOTHH, UCTIONB3YEMbIE B MHIyCTPUAIbHBIX MapKaXx — biiok4eitH, poOOThl U YMHBIE
MalllMHbI, WCKYCCTBEHHBIM HWHTEIUIeKT, 3D-meuath, kuOepOe3omacHOCTh W T. J. TaKue Kak
WHYCTpHAIU3aLus, IPUOPUTETHl SKOHOMUUYECKOTO PAa3BUTHSI CTPaAH.

OpnHolt M3 OCHOBHBIX Iiesiel A3zepOaiijkaHa SBJISETCS YBEJIUYEHHUE SKCIOpTa U JlajibHeWlee
yIy4IIeHHe HKOHOMMKHM CTpaHbl IIyT€M CO3JaHMsl B CTpaHe KOHKYPEHTOCIOCOOHBIX
MHIYCTPUAJIBHBIX MapKOB. JTO, KaK OCHOBHas II€Jib, O3HA4YaeT YBEIMYEHHE YAEIbHOTO Beca
HEHEe(PTAHOTOo CEeKTOpa B MPOMBIIUIEHHOCTH. B KadecTBe rapaHTHM 3TOW MEPCHEKTUBHI CIEIYyeT
paclieHMBaTh HaJIM4YU€ BBICOKOTAPAHTHPOBAHHOM TOCYAAPCTBEHHOW NOJJEPKKH B Pa3BUTHUU
MHIYCTPHAIIbHBIX IAPKOB.

OpauM U3 (QakTOpOB, HEMOCPEJICTBEHHO BIUSIOMMX Ha 3(Q(EKTUBHOCTh HHAYCTPUATBHBIX
MIapKOB, SIBJISETCS NMATEHTHAs AeATenbHocTh. KoMmnanuu, Bxoadmue B MHaycTpuansHble Mapku,
BBIOMpAIOTCS € OOJBIIMM TATEHTHBIM YYacTHEM, 4YTO TIIOJOXHUTEIbHO CKa3blBaeTCsi Ha
HKOHOMHYECKON 3P PekTUBHOCTU. [IaTeHTHas 1eATENBbHOCTD JIeaeT MPOU3BOICTBO HOBBIX BUJIOB
MPOYKIMH 00Jiee TapaHTUPOBAHHBIM (PUPMaMH.

JlesITenbHOCTh  MHAYCTPUAIBHBIX MApKOB BKJIKOYAE€T KOHCAJITHUHI, IaT€HTHO-JIULEH3UOHHYIO
NesITeNIbHOCTh, MAPKETUHT, pEKJIamMy U T. . B pe3yJbTaTe AeATeIbHOCTH MECTOPOXKICHHM co3/1aeT
TapaHTUIO JOCTHKEHHS SKOHOMUYECKOH 3((hEeKTUBHOCTH.

B nensix ykperuieHusi MpOMBIIIEHHOTO MOTEHIMala TPOU3BOJCTBEHHBIX TUIOMIAAEH U pa3BUTHS
Hay4YHO-TEXHUYECKOrO0 IIporpecca B MHIYCTPUAIbHBIX IapKax MCIIOJIb30BAaHUE METOJIOB
MIPOEKTUPOBAHMSI, YIPABICHUS U IJIAHUPOBAHUS CO3/1a€T CTUMYJ JUIsl TOCTUKEHUS TIEPCIIEKTHUBBI.
BaxHo, 4yTO MHAyCTpUanbHble Tapku 00J1aAat0T OONBLION CHUIION B 0OECIeYeHUH YCTOWYMBOIO
pa3BUTHUs Halled CcTpaHbl. B 1ensax BBINOJHEHUs 3a7ad, MPEeAyCMOTPEHHBIX B ['0CymapcTBeHHON
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IporpaMMe pa3BUTHUS IPOMBIIUICHHOCTH B A3epOaiiykaHe, IMPUHUMAIOTCS I10CIE10BaTEIbHbIE
MepbI B HAIPABJICHUHU IPUMEHEHUS TTOJI0KUTEIIBHOTO OTBITA 3apYOEKHBIX CTPaH.

CIl — 510 KHMOEpHETHKAa IKOHOMHYECKOIO pPAa3BUTHsI I'OPOJOB, PErMOHOB M BCEX CTpaH Ha
MEXyHapOJAHOM YPOBHE, YCKOpSAMOIAs WHAYCTPUAIU3ALUI0, YBEJIWYUBAIOLIAs 3aHATOCTb,
YBEJIMYMBAIOLIAst TOXO/ Ha JyUIly HaceJIeHUs, IPUBJIEKAIOLIAsl IPsIMble HHOCTPAaHHbIE MHBECTHLIMN
Y MECTHbBIE YaCTHbIE UHBECTUIMH, YKPEIUISIOIIAsl MaJIble U CPEAHHUE NPEAIPUATHS, TOBBILIAOLIA
IPOM3BOJUTENBHOCTh M KOHKYPEHTOCHOCOOHOCTh, 3KCHopT CTUMYJIMpPOBAHUE, IOOLIPEHUE
nepeJaud HaBbIKOB M TEXHOJIOIMM, OpraHu3alys TOpOoAOB, Pa3BUTHE U APYTUE MEPHI SIBISIFOTCS
YCTONYUBBIMH.

O6bem nuBectulnii CyMrabITCKOrO MHAYCTPUAIBHOIO Hapka OyAeT yBEIMYMBAThCA U3 roja B
roJi, yBeJIM4MBask KOJIMYECTBO paboueil cuibl U JOXOBI.

KiroueBble cioBa: MHAyCTpHATbHBIE TApKU, HOBBIE TEXHOJOTHH, OJIOKYEWH, poOOTHI M YMHBIE
MallliHbl, UICKYCCTBEHHBIH HHTEIUIEKT, 3D-neuars, knbepOe30nacHOCTb, UHBECTULUH.
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ABSTRACT

The ethanol oxidation reaction on binary molybdenum-tungsten oxide catalysts of different
compositions was investigated. The molybdenum-tungsten oxide catalysts were prepared by co-
precipitation method from aqueous solutions of ammonium molybdate and ammonium tungstate.
Thus, nine catalysts with atomic ratios of elements from Mo:W=1:9 to Mo:W=9:1 were
synthesized. The activity of the synthesized catalysts was investigated in a flow unit with a
tubular reactor in the temperature range of 100-500°C. Our studies have shown that the reaction
products of ethanol oxidation on binary molybdenum-tungsten oxide catalysts are acetaldehyde,
ethylene, acetic acid and carbon oxides. It was found that with increasing reaction temperature the
yield of acetic aldehyde on the studied catalysts passes through the maximum, while the yield of
ethylene increases in the whole temperature range. The yields of acetic acid and carbon dioxide
increase symbatically with increasing reaction temperature.

The dependence of activity of binary molybdenum-tungsten oxide catalysts on their composition
was also studied. It is shown that at low temperatures up to 300°C the main reaction product is
acetic aldehyde. At low temperatures, the dependence of acetaldehyde yield on the atomic ratio of
molybdenum to tungsten has the form of a curve with two maxima on the samples Mo-W=3-7 and
Mo-W=7-3. The yields of ethylene and acetic acid insignificantly depend on the atomic ratio of
molybdenum to tungsten.

Another picture of dependence of reaction product yields on the atomic ratio of molybdenum to
tungsten is observed at temperatures above 300°C. It was found that with increasing molybdenum
content in the catalyst composition, the yield of ethylene decreases, and the yield of acetic
aldehyde increases. Thus, the ethylene yield decreases from 69% on the Mo-W=1-9 catalyst to
19.5% on the Mo-W=9-1 catalyst, and the acetic aldehyde yield increases from 6.9% on the Mo-
W=1-9 catalyst to 35.6% on the Mo-W=9-1 catalyst. It is shown that the catalyst composition
insignificantly affects the yields of acetic acid and carbon dioxide. It should also be noted that at
450°C ethanol is converted to ethylene with high selectivity on catalysts rich in molybdenum.
Based on the experiments, it was concluded that on molybdenum-tungsten oxide catalysts rich in
molybdenum the reaction of dehydration of ethanol into ethylene occurs, while samples enriched
with tungsten are active in the reaction of oxidative dehydrogenation of ethanol into acetic
aldehyde.

Keywords: ethanol oxidation, binary catalysts, tungsten oxide, molybdenum oxide, acetic
aldehyde, ethylene.




ISSN; 1609-1620 (Print); ISSN: 2674-5224 (Online)

LY PAHTEI

w
REFERRED & REVIEWED JOURNAL

ETANOLUN OKSIDLOSMOSi REAKSIYASINDA BiNAR Mo-W-O
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XULASO

Miuxtalif torkibli binar molibden-volfram oksid katalizatorlar1 tizorinds etanolun oksidlosmasi
reaksiyalar1 todqiq e

dilmisdir. Molibden-volfram oksid katalizatorlar1 ammonium molibdat vo ammonium volframatin
sulu mohlullarindan birga ¢okdurms Gsulu ilo hazirlanmigdir. Torafimizdon aparilmis todqigatlar
gOstormisdir ki, binar molibden-volfram oksid katalizatorlar1 tizorindo etanolun oksidlogmasi
reaksiyalarmin mohsullar1 asetaldehid, etilen, sirko tursusu vo karbon oksidlori hesab edilir.
Miayyan edilmisdir ki, reaksiya temperaturunun yiiksalmasi ilo tadqiq edilmis katalizatorlar
Uzorinda sirke aldehidinin ¢iximi maksimumdan kegir, eyni zamanda biitiin todqiq edilmis
temperatur intervalinda etilenin ¢iximi yiiksalir.

Homgcinin binar molibden-volfram oksid katalizatorlarinin aktivliyinin onlarin torkibindan asililigi
todqiq edilmisdir. Gostorilmisdir ki, 300°C-ys godar algaq temperaturlarda asetaldehidin ¢iximinin
molibdenin volframa atom nisbotindon asililigt Mo-W=3-7 vo Mo-W=7-3 nimunalarindo iki
maksimum ilo oyri soklino malikdir. Daha yiuksok temperaturlarda katalizatorun tarkibindo
molibdenin migdarinin yiiksalmasi il etilenin ¢iximi azalir, sirks aldehidinin ¢iximi iso yiuksalir.
Aparilmig tocriibalor asasinda bu natico alinmisdir ki, molibden ilo zangin olan molibden-volfram
oksid katalizatorlar1 tizorinds etanolun etilens dehidratlagmasi reaksiyasi bas verir, eyni zamanda
volframla zanginlogdirilmis niimunalor etanolun sirks aldehidins oksidlasdirici dehidrogenlogsmasi
reaksiyalarinda aktivdirlor.

Acar sozlar: etanolun oksidlosmasi, binar katalizatorlar, volfram oksidi, mmolibden oksidi, sirka
aldehidi, etilen.

Giris

Yanacaglar vo giymotli kimyoavi preparatlarin istehsali {igiin barpa olunan resurslarin istifado
olunmasi kimya sonayesinin inkisafinda ndvboti mithim addim hesab edilir [1,2]. Bu, bir
torofdan, ona goro vacibdir ki, artiq tobii qaz vo neft resurslar istifado olunmayacaqdir, bu da
toksiki vo istixana qazlar tullantilarinin atmosfers atilmasiin azalmasina gotirib ¢ixaracaqdir.
Digor torofdon, borpa olunan xammal vo yanacaq moanbalorinin istifado olunmasi kimya
sonayesinin uzunmuddatli vo dayaniqh inkisafina gotirib ¢ixaracaqdir. Senayeds istifads olunan
asas barpa olunan xammallardan biri “ikinci nasil bioetanol” kimi adlandirilan lignoselliilozanin
fermentlosdirilmasi yolu ilo alinmig etanol hesab edilir [3,4]. Hesab edilir ki, “ikinci nasil
bioetanolu” golocokda barpa olunan xammal monbalorine asaslanan kimya sonayesi t¢tin giymaotli
materiallar istehsalinda asas araliq manqga hesab etmak olar [5,6].
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Molumdur ki, volfram oksidlori osasinda katalitik sistemlor muxtalif Uzvi birlogsmolorin
oksidlosmosi reaksiyalarinda yiiksok aktivlik niimayis etdirirlor [7-9]. Lakin homin Kkatalitik
sistemlor gismon oksidlosma reaksiyalarinda kifayat godor selektivlik niimayis etdirmirlor. DOvri
odobiyyatdan malumdur ki, molibden oksidlori milayim oksidlosmo reaksiyalarinda yiiksok
selektivlik niimayis etdirirlor [10,11]. Bununla slagadar olaraq, mévcud isds biz etanolun parsial
oksidlosmosi reaksiyalarinda volfram oksidin katalitik aktivliyine molibden oksidi slavasinin
tosirini tadqiq etmisik.

Tacrubanin metodikasi

Mixtalif tarkibli binar molibden-volfram oksid katalizatorlari ammonium molibdat vo ammonium
volframatin sulu mohlullarindan birgs ¢okdirms Gsulu ilo hazirlanmisdir. Alinmis qarisiq ardicil
olaraq 100-120°C-ds buxarlandirilmis vo qurudulmus, 250°C-ds azot oksidlorinin tam ayrilmasina
godor pargalanmisdir, bundan sonra 600°C-do 10 saat muddotindo kdzordilmisdir. Beloliklo,
elementlorin Mo:W=1:9-dan Mo:W=9:1-0 goador atom nishatlori ilo dogquz katalizator sintez
edilmisdir. Sintez edilmis katalizatorlarin aktivliyi borulu reaktorlu axin tipli qurguda 100-500°C
temperatur intervalinda todqiq edilmisdir. Reaktora donoalorinin Olculori 1.0-2.0 mm olan 5 ml
todqiq edilmis katalizator doldurulur vo etanolun oksidlosmasi reaksiyasinda onun aktivliyi
Oyronilmisdir. Etanolun oksidlogsmosi reaksiyasi su buxarinin istiraki ilo oksigen vasitasilo
aparilmigdir. Karbon dioksid istilikkegiriciliya malik detektorlu xromatografda vo uzunlugu 3 m,
icarisina selit (zarino hopdurulmus vazelin yagi doldurulmus kalonkada miiayyon edilmisdir.
Etanol va onun ¢evrilma mohsullari uzunlugu 3 m olan, igarisina xiisusi emal edilmis sorbent —
polisorb-1 doldurulmus kalonkada alovlu-ionlasdirict detektorlu xromatoqrafda miioyyan
edilmisdir.

Naticalar va onlarm miizakirasi

Etanolun birbasa c¢evrilmo mohsullar1 etilen, asetaldehid, sirko tursusu, etilasetat vo dietil efiri
hesab edilir. Etanolun dimerlasmasi va oligomerlosmasi mahsullari, hamg¢inin onun ikinci daracali
¢evrilma mohsullar bahali vo xiisusi kimyovi preparatlar hesab edilir, masalon, butadien, butanol,
ali spirtlor vo aromatik birlogmalor, siirtgii materiallart va s.

Bioetanolun cevrilmasi yolu ilo alinmis ilkin araliq mohsullar igorisinds etilen vo dietil efiri
potensial hesab edilir ki, bunlar da etanolun katalitik dehidratlagmasi reaksiyalar1 ilo alina bilar.

C2Hs50H — C2H4 + H2O
C2Hs50H — C2H50C2Hs5 + H20

Homginin etanoldan dehidrogenlosmo vo oksidlosms reaksiyalari ilo asetaldehid va sirks tursusu
kimi kimya sonayesi tiguin giymatli birlosmalor alina bilar.

CoHsOH — CoH40 + Ho
C2HsOH + 02— CH3COOH + H20

Torofimizdon aparilan todgiqatlar gostormisdir ki, binar molibdenOvolfram oksid katalizatorlari
Uzorinda etanolun oksidlosmo reaksiyalarinin mohsullar1 asetaldehid, etilen, sirko tursusu vo
karbon oksidlori hesab edilir. Etanolun cevrilmasi reaksiyalarinda Mo-W=1-9 katalizatorunun
aktivliyino temperaturun tosiri sokil 1-do gOstorilmisdir.
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Sakil 1. Mo-W=1-9 katalizatoru tizarinds etanolun oksidlogsmasi reaksiyasi mahsullarinin
¢iximina temperaturun tosiri.

GoOrunlr ki, todqiq edilmis katalizatorlar t{izorindo etanolun oksidlogsmosi reaksiyasi 200°C
temperaturda 5.6% sirko aldehidinin omolo golmosi ilo baslayir. Reaksiya temperaturunun
yiksolmasi ilo todqiq edilmis katalizator Uzorinds sirke aldehidinin ¢iximi  350°C-do
maksimumdan kecir vo 29.8% toskil edir. Sokil 1-don gorindiyd Kimi, sirke tursusunun vo
karbon gazinin ¢iximlari reaksiya temperaturunun yiiksalmasi ils avvalca artaraq simbat dayisir vo
maksimal giymato cataraq praktiki olaraq doyismoz olaraq qalir. Etanolun dehidratlasma mohsulu
olan etilenin omoalo golmoasi reaksiyasi 300°C-do baslayir. Bu temperaturda uygun olaraq 10.5%
etilenin omola golmosi miisahids edilir vo temperaturun yiiksalmasi ils etilenin ¢iximi kaskin artir
Vo 450°C-do 69%-o catir. Sokil 1-don homginin gorinir ki, Mo-W=1-9 Katalizatoru Uzarindo
reaksiya temperaturunun ytksalmasi ila etanolun konversiyasi artir vo 450°C-do 91.2% toskil edir.
Oxsar naticalor galan binar molibden-volfram oksid katalizatorlari ti¢iin do alinmisdir.
Torafimizdon homginin binar molibden-volfram oksid katalizatorlarinin aktivliyinin onlarin
torkibindon asililigi todqiq edilmisdir. Sokil 2-do 300°C temperaturda etanolun oksidlosmasi
reaksiyalarinda molibden-volfram katalizatorlarinin aktivliyinin onlarin torkibindon asililig
gOstorilmisdir. Goriiniir ki, biitiin katalizatorlar tizorinds asas reaksiya mohsulu asetaldehid hesab
edilir. Asetaldehidin ¢iximinin molibdenin volframa atom nisbatindon asililigt Mo-W=3-7 vo Mo-
W=7-3 niimunalari izarinds iki maksimum ilo oyri soklino malikdir. Sakil 2-don goriindiyl kimi,
etilenin va sirka tursusunun ¢iximlar1 molibdenin volframa atom nisbatindan ciizi asilidir.
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Sakil 2. Etanolun oksidlogsmasi reaksiyasinda molibden-oksid katalizatorlarinin aktivliyinin
onlarin tarkibindan asililigi. T=300°C.

Reaksiya mohsullarinin ¢iximinin molibdenin volframa atom nisbatindon asililiginin digor
monzorasi  300°C-don yuxari temperaturlarda misahido olunur (sokil 5.1.3). Gorunir ki,
katalizatorun torkibindo molibdenin migdarimin artmasi ilo etilenin ¢iximi azalir, sirko aldehidinin
ciximi isa yiksalir. Belos ki, etilenin ¢iximi Mo-W=1-9 katalizatoru tizorinds 69%-don Mo-W=9-1
katalizatoru Gzarinds 19.5%-o qoador azalir, sirko aldehidinin ¢iximi isa Mo-W=1-9 katalizatoru
Uzorindo 6.9%-don Mo-W=9-1 Katalizatoru Uzorindo 35.6%-o0 godor artir. Sokil 5.1.3-don
homginin gorindr ki, katalizatorun torkibi sirko tursusunun vo karbon gazinin ¢iximlarina ciizi
tosir gostorir. Homginin geyd etmok lazimdir ki, 450°C temperaturda molibden ilo zongin
katalizatorlar Uzorinds etanol yuksok selektivliklo etilena gevrilir.
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Sakil 3. Etanolun oksidlosmasi reaksiyasinda molibden-volfram katalizatorlarinin aktivliyinin
onlarin torkibindon asililigi. T=450°C

Beloliklo, binar Mo-W-O katalizatorunun aktivliyina molibdenin miqdarinin tasiri todqiqatlari
asasinda soylomak olar ki, molibden ilo zangin molibden-volfram oksid katalizatorlar1 iizorinda
etanolun etilena dehidratlasmasi reaksiyasi bas verir, eyni zamanda volfram ilo zonginlosdirilmis
nimunolar etanolun sirks aldehidine oksidlogdirici dehidrogenlogsmo reaksiyalarinda aktivdirlar.
Katalizatorlarin sathinin tursu xassalarinin dyronilmasi magsadilo tarafimizdon hamginin buten-1-
in trans- vo sis-buten-2-ys izomerlogmoasi reaksiyalarinda Mo-W-O katalizatorlariin aktivliyi
Oyronilmisdir. Alinmis naticalor gdstermisdir ki, todqiq edilmis katalizatorlar tizorinds buten-1-in
izomerlogsmasi 200°C temperaturda amalo galmoasi ilo baslayir vo bitilin todqiq edilmis temperatur
intervalinda reaksiya temperaturunun yiiksalmosi ilo buten-2-nin ¢iximi yiiksalir. Butiun todgiq
edilmis katalizatorlar {izorindo buten-2-nin imumi ¢iximi 52%-don ¢ox olmur. Todqiq edilmis
katalizatorlar Gzorinds trans- vo sis-buten-2 izomerlorinin ¢iximlari nisboati 0.54-0.89 hadlarinda
doyisir. Alinmig dalillardan s@ylomak olar ki, muxtalif temperaturlarda buten-1-in izomerlosma
stirati molibdenin volframa atom nisbatindsn muxtalif ciir asili olur.

Sokil 4-do 350°C temperaturda trans- vo sis-buten-2-nin ¢iximlarinin molibdenin volframa atom
nisbatindon asililigr gostorilmisdir. Sakil 4-don gorunduyd kimi, binar katalizatorun torkibinds
molibdenin miqdarmin yiiksalmasi ilo buten-2-nin ¢iximi azalir vo molibden ilo zangin olan
nimunalor Uzarinda 14%-don ¢ox olmur. Belo asililiglar 350°C-ya qgodor temperaturlarda
miisahidos olunur. Basqa monzars 400°C temperaturda miisahido olunur.
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Sakil 4. Trans- va sis-buten-2-nin ¢iximlarinin molibdenin volframa atom nisbatindon asililigr. T
= 350°C.

400°C temperaturda trans- va sis-buten-2-nin ¢iximlarinin molibdenin volframa atom nisbatindon
asililig1 sokil 5-do gOstorilmigdir. Sokil 5-don goriindiiyli kimi, daha asagi temperaturlardan forgli
olaraq 400°C-do binar katalizatorun torkibindo molibdenin miqdarinin yiiksalmasi ilo buten-2-nin
cixim1 Mo-W=1-9 Kkatalizatoru tGizarinds 30%-dan molibden ila zongin niimunalar Gzarinds 52%-2
godor yuksalir.
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Sokil 5. Trans- va sis-buten-2-nin ¢iximlariin molibdenin volframa atom nisbatindon asililigr. T
=400°C

Beloliklo, alinmig noticalor asasinda sdylomok olar ki, molibden-volfram oksid katalizatorlar
Uzorindo reaksiya temperaturunun yiksslmasi ilo buten-1-in izomerlogsmasi surati yuksalir.
Katalizatorun torkibindo molibdenin migdarinin yiiksalmasi iso algaq temperaturlarda buten-1-in
izomerlosmo slratinin azalmasina gotirib ¢ixarir, eyni zamanda yiiksok temperaturlarda buten-1-in
izomerlogmo siiratinin artmasina gatirib ¢ixarir.
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HccnenoBana peakiusi OKHCIEHUS 3TaHOJIa Ha OWMHApHBIX MOJUOIEH-BOJNIbYpPaM OKCHIHBIX
KaTaJln3aTopax pa3inyHOro cocraBa. MomunbaeH-Bonb(pamM OKCHIHBIE KaTalIu3aTopbl ObLIN
MPUTOTOBJICHBl METOJOM COOCAXJIEHHS U3 BOJHBIX pAcTBOPOB MOJMOJaTa aMMOHUS U
BoJb(pamMaTa aMMoHMA. Takum o00pa3oM, OBUIO CHHTE3UPOBAHO JIEBATH KaTalU3aTOPOB C
aTOMHBEIM  COOTHOLIEHHEM DdJeMEHTOB OoT Mo:W=1:9 1o Mo:W=9:1. AXKTUBHOCTb
CHHTE3MPOBAHHBIX KATAJIM3aTOPOB HCCIEIOBAIM B TPOTOYHOM YCTAaHOBKE C TPyOUaTBHIM
peakTopoM B uHTepBasie temneparyp 100-500°C. IIpoBeneHHble HaMU UCCIEAOBAHUS MTOKA3aJlH,
4TO TPOIYKTaAMU PEAKIMU OKHCICHHs 3TaHOJIa Ha OMHApHBIX MOJHOJEH-BONb(pPaM OKCHUIHBIX
KaTajau3aTopax SBISIOTCS alleTajbAeTuj, ITHIEH, YKCyCHas KHCIOTa M OKCHIbl YIJIEepoJa.
Y cTaHOBIIEHO, UTO C POCTOM TEMIIEPATYpPhl PEAKLIUU BBIXOJ] YKCYCHOI'O ajbJeTuaa Ha U3y4EHHbIX
KaTajau3aTopax MPOXOAUT Yepe3 MAKCUMYM, B TO BpeMsl KaK BBIXOJ 3TUJICHA PacTeT BO BCEM
M3YYEHHOM HHTEpBaje TemIepaTryp. BbIXolbl k€ YKCYCHON KHCJIOTBI U YTJIEKUCIOro rasa ¢
POCTOM TEeMITepaTypbl PeaKIMH BO3PACTAIOT CUMOATHO.

HccnenoBaHa Takke 3aBUCUMOCTb AKTHBHOCTH OWHApHBIX MOJIMOJIEH-BOJIb(paM OKCHIHBIX
KaTaJan3aTopoB OT WX cocTaBa. [lokazaHo, 4to mpu HU3KUX TemmepaTypax 10 300°C ocHOBHBIM
IPOAYKTOM pEaKUuu SIBISETCS YKCYCHBIM anmpaeruf. llpu Hu3KuX TeMieparypax 3aBHCHUMOCTb
BBIXO/Ia alleTajgbAerua OT aTOMHOTO OTHOLICHHsI MONIMOIeHa K BOJIb(paMy UMEeT BUI KPUBOM C
IBYMsI MakCUMymMamu Ha oOpasnax Mo-W=3-7 u Mo-W=7-3. BeIxoasl 3THJI€HA U YKCYCHOMH
KHUCITIOTHI HE3HAUUTEIBHO 3aBUCAT OT aTOMHOT'O OTHOIICHUS MOJIUO/IEHA K BOIb(pamy.

Jpyras kapThHa 3aBHCHUMOCTH BBIXOJOB HPOJYKTOB pEaKUUW OT AaTOMHOTO OTHOILIEHUS
MonubaeHa K Boib(ppamy HaOmrogaerca npu temmeparypax Beimie 300°C. YcTaHOBIEHO, UTO C
pOCTOM coJiep>KaHUsl MOJIMOJeHa B COCTaBE KaTalu3aTopa BbIXOJ 3TUJIEHA CHUYKAETCS, a BBIXOJ
YKCYCHOT'O ajbJIeTH/Ia MOBbIaeTcs. Tak BBIXOJ ATHIIEHA cCHUXkaeTcsa ¢ 69% Ha karanuzarope Mo-
W=1-9 no 19.5% na karanuzatope M0-W=9-1, a BBIXOJ] YKCYCHOT'O QJIbJICTH/IA ITOBBIIMIACTCS C
6.9% Ha xatanuzatope M0-W=1-9 no 35.6% na karanuzarope Mo-W=9-1. [TokazaHo, uTo cocTaB
KaTajan3aTopa HE3HAYUTENIbHO BIUSET Ha BBIXOJbl YKCYCHOM KHMCIIOTHI U yriekucioro rasa. Hano
OTMETUTh Takke uro npu Temmeparype 450°C 3TaHON C BBICOKOH CEIEKTUBHOCTBIO
MpeBpaIlaeTcs B OTHICH Ha KaTajln3aTopax 00raTblx MOJUOACHOM.

Ha ocHOBaHMM NpPOBEJEHHBIX SKCIEPUMEHTOB CJIeJIaH BBIBOJ, YTO Ha MOJMOAEH-BOJIbGpaM
OKCHJHBIX KaTaju3aTopax OOrarblX MOJIMOJEHOM MPOTEKaeT peakuus Nerujparalnuy 3TaHojla B
TUJIEH, B TO BpeMs Kak oOpa3ubl, oOorameHHble BOJb(PAMOM aKTHUBHBI B pPEaAKLUU
OKHUCJIUTEIBHOTO JETUIPUPOBAHUS 3TAHOJIA B YKCYCHBIN ajbaeTu.

KiroueBble cjI0Ba: OKHCIIEHHE 3TaHOIA, OMHAPHBIE KaTalU3aTOPbl, OKCHJ BOJb(ppaMa, OKCHUJ
MOJINO/I€Ha, YKCYCHBIH aibAeTua, STHIIEH.

Publication history

Article received: 27.07.2023

Article accepted: 24.08.2023

Avrticle published online: 12.09.2023

DOI suffix: 10.36962/PAHTEI33102023-144

€202 0T ANSSI (¥0) £€ INNTOA



™
©
Y
<
0
—

VOLUME 33 (04) ISSUE 10 2023

ISSN; 1609-1620 (Print); ISSN: 2674-5224 (Online)

'Y PAHTEI

-
REFERRED & REVIEWED JOURNAL

PROBLEMS OF INNOVATION ACTIVITY AND REAL WAYS OF THEIR
SOLUTION AT THE PRESENT STAGE OF DEVELOPMENT OF THE
ECONOMY OF AZERBAIJAN

!Natavan Ibrahimova, 2Emin Zeynalov

12Azerbaijan State Oil and Industry University, 22Department of Management,
Teacher, PhD, http://orcid/0000-0002-6350-5968 , natavanibrahimova84@gmail.com
Zmaster student.

ABSTRACT

The article reveals the problems of innovative activity in the modern economy of Azerbaijan.

The innovation process is the object of planning, design and innovation management. Innovation
must provide an economic, technical, environmental or social effect. It is important to integrate all
components of the innovation context into a single system that not only uses resources, but also
creates a competitive product. The innovative activity of each enterprise includes organizational,
legal, technological, economic, personnel and informational aspects, which together lead to
innovation.

Innovation management as a factor in innovation activity contributes to the development of long-
term goals and methods for their implementation. When choosing a separate strategy, a
generalized direction of efforts of all management subsystems and ways to achieve goals are
determined, and with the help of innovative management tactics, it is possible to solve the tasks
set on the way to the main goal. At the same time, the concept of human resource management,
which combines the strategy and tactics of personnel development, planning of its development,
evaluation and stimulation of labor, is a key factor in the effective management of innovation
processes.

The development and implementation of an innovation management system at an enterprise
requires an integrated approach and taking into account the characteristics of each organization. It
is important to develop and adapt a personnel development strategy in accordance with the
individual needs and goals of the enterprise, as well as ensure its implementation and continuous
development within the overall strategy of innovative development.

An effective career management system is an important component of an enterprise's innovative
management system.

For the effective implementation of innovative development, it is necessary to take into account
all of the listed components - staffing, organizational, legal, economic, informational,
technological, etc. Each of these components plays an important role in ensuring a successful
innovation process.

Staffing is a key element, as highly qualified and motivated staff can be the driving force behind
innovation. It is necessary to strive to attract and develop talented employees, create a human
resource management system, as well as provide access to education and development of
professional skills.

Successful management of innovative development requires a coordinated and integrated
approach, where all components will be interconnected and complement each other. This will
create favorable conditions for innovation and increase the competitiveness of enterprises in the
global market.
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The article also discusses the personnel development system as a subsystem of the innovation
system, as well as the stages of its planning and implementation.

Thus, the modern development of innovation management should be based on effective staffing,
as well as take into account organizational, economic, legal, informational, technological and
other factors.

Keywords: innovations, innovation system, innovation activity, innovation management,

improved product, technological process.
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PE3IOME

B crarbe packpbiBatoTCsi po0IeMbl HHHOBALMOHHON JIESITEIbHOCTH B COBPEMEHHOM SKOHOMHKE
A3zepbaiirkaHa.

VYnpaBieHue HOBIIECTBAMH, Kak (DaKTOp HWHHOBAI[MOHHOW JESATEIbHOCTH, CIIOCOOCTBYET
pa3paboTKe JOATOCPOYHBIX LI€Je U METOI0B X peanusanuu. [Ipu BeiOOpe OTIeNbHON CTpaTeruu
ornpenensoTcs 0000IIEHHOE HAmpaBiIeHHWE YCWIMHA BCeX IOJCHUCTEM YIPAaBIEHUS U CIIOCOObBI
JOCTUKEHUS LieJIeH, a BOT MPU MOMOIIM TaKTUK MHHOBALIMOHHOI'O MEHEKMEHTA MOKHO PELIUTh
YCTAaHOBJICHHBIE 33J]a4l HA IIyTH K OCHOBHOH 1ieu. B n1aHHOM ciyuae, KOHLIENINs yIpPaBJICHUS
YEJIOBEYECKUMH pPECypcaMy, OOBEIUHSIONIas CTPAaTEervi0 W TAaKTUKH Pa3BUTHS IEpCOHAa,
IUIAHUPOBAHHUE €r0 Pa3BUTHs, OLICHMBAHME W CTUMYJIMPOBAHHME TpPyZAa, SBISAETCS KIIIOUYEBBIM
(dakTopoM 3P PEKTUBHOTO YIIPABJICHUSI MHHOBAIIMOHHBIMU MTPOLIECCAMH.

B craTtee Taxke paccMaTpuBaeTCs CUCTEMA pa3BUTHs KaIpoB, KaK MOJCHUCTEMA MHHOBAL[MOHHOMN
CUCTEMBI, a TAK)KE ATAIbI €€ MJIaHUPOBAHUS U pean3aliu.

TakuMm 006pa3oM, COBpPEMEHHOE pa3BUTHE MHHOBALMOHHOTO MEHEI)KMEHTA JTOJIKHO OMUpPaThCs Ha
3P PeKTUBHOE KaJAPOBOE OOecreyeHne, a TakXkKe YUUThIBATh OpraHU3alMOHHBIE, SdKOHOMUYECKHE,
MpaBOBbIE, UH(POPMAIIMOHHBIE, TEXHOJIOTMUYECKUE U IpyTUe (GaKTOpHI.

KiroueBble cJjI0Ba: WHHOBalMs, WHHOBALIMOHHAs CHCTEMAa, WHHOBALIMOHHAS JEATEIbHOCTD,
WHHOBAIIMOHHBI MEHEI)KMEHT, COBEPILIEHCTBOBAHHBINA IPOAYKT, TEXHOJIOTMUYECKUI TIPOIIECC.

BBenenue

CoBpeMeHHBIE YCIOBHUS PAa3BUTHSL BCEX CEKTOPOB MPEICTABISIIOT Psii BBI3OBOB U HMX PEIICHUE
Oyner ompenensaTh Oymymiee crpanbl. OHa MOXET JTHOO CTaTh TOCYIapCTBOM C Pa3BUTOMH
HYKOHOMHUKOM, TUOO OCTAaThCS B POJIM MOCTABIIUKA CHIPBS 7Sl BBICOKOTEXHOJIOTUYECKUX CTpaH. B
CBS3M C OTHUM, HEOOXOJUMO KapJUHAIBHO W3MEHATh IOAXOJbI K DKOHOMHKE H CHCTEME
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MeHemkMenTa. Cellyac MHOTO TOBOPUTCS O TOM, YTO KpaliHE HEO0OXOJUMO MOJEPHU3HPOBATH
HSKOHOMHKY, HO peajibHble pELICHHs 3TOM NpoOJeMbl YacTo OcCTaloTcs Ha cioBax. OmuH u3
IVIaBHEWIINX TMPUHIMIIOB PAaIlMOHAIBHOTO0 (PYHKIIMOHUPOBAHUS MPENNPHUITHH — 3TO pa3BUTHE
MHHOBAIIMOHHON JesTeabHOCTH. OHAKO, HECMOTPSI Ha BaXKHOCTH ATOH MPOOJIEMBI, CYIIECTBYET
MHO>KECTBO HEpEIICHHBIX BOIPOCOB B TEOPUHU U HA MPAKTHKE, TPEOYIOIIUX HE3aMEAJIUTEIBHOTIO
pemenus [3].

C onmHOM CTOpPOHBI, HWHHOBALUS SABJIAETCS KOHEYHBIM pE3yJbTaTOM HMHHOBAIMOHHOMN
NESITEIbHOCTH U IIPEJACTaBIsIET COOOM HOBBIM WM YCOBEPIICHCTBOBAHHBIM IMPOIYKT WIN
TEXHOJIOTUYECKHI MPOLIeCC, KOTOPHI MOXET ObITh BHEIPEH Ha PBIHKE WM HCIOJIb30BaH B
MPAKTUYECKON NEATENHOCTH. DTO MaTepUalIM30BaHHBIN pe3yJbTaT, MONyYeHHBIH Onaromaps
WHBECTUIMSM B HOBYIO TEXHUKY, TEXHOJOTHMIO WM (OpMBI OpraHH3alMy I[POU3BOJICTBA,
oOcmyxxuBanusi u ympasineHus. C JApyrod CTOpOHBI, WHHOBALIMOHHAS JIEATEILHOCTh
MpescTaBisieT coboi mpouecc ocBoeHuss W Auddy3uu (pacnpocTpaHEeHHUE) HHHOBAIMN B
XO3SIIICTBEHHBIN IpOLEcC. DTO MPOLECC, CBSI3aHHBIM ¢ pa3pabOTKON M NMPUMEHEHHUEM HOBaLUN
(Hay4HO-TEeXHUYECKUE HJeH), H300peTeHHid W MPOTOTUNOB (Pa3pabOTKH) 10 JOCTHIKEHHS
Pe3yIbTaTOB, KOTOPBIE MOTYT OBITH MCIIOJIb30BaHbI B pEAIbHON MPAKTHKE.

NuuoBanoHHbIl  mporiecc — OOBEKT IUIAHUPOBAHUS, MPOCKTHUPOBAHUS W  YIpPaBIICHUS
HOBIIECTBaMH. VHHOBamus  JO/DKHA ~ 00ecrieyuBaTh  ADKOHOMHMYECKHMHM, TEXHHYECKHIA,
OKOJIOTMUECKUNA WM couuanbHbll  3¢dekr. BaxHo wuHTErpupoBaTh BCE KOMIIOHEHTHI
MHHOBAIIMOHHOTO KOHTEKCTA B €MHYIO CHCTEMY, KOTOpasi HE TOJIBKO UCIOIB3YET PECypChl, HO U
CO3/1aeT KOHKYPEHTOCTOMKUI MpOoAyKT. MIHHOBalMOHHAs ACSTENbHOCTh KAXIOTO MPEATNPUSTHS
BKJIIOYAE€T OPTaHMW3alMOHHO-TIPABOBBIC, TEXHOJOTHYECKHE, JKOHOMHYECKHE, KaJIpOBbIE U
nH(OPMAaLIMOHHBIE ACTIEKThI, KOTOPbIE COBMECTHO MPUBOAST K UHHOBAIUSIM.

VHHOBaITMOHHBIN MPOIECC BKIIOYAET B CeOsS HECKOJIBKO ATAloOB, TAKMX KaK (yHIAaMEHTAIbHO-
TEOPUTUYECKUE U TPUKIATHBIE MCCIEIOBAHUS, OIMBITHO-KOHCTPYKTOPCKHE Pa3pabOTKH,
CO3JIaHME HOBBIX TEXHOJOTUH MPOM3BOJICTBA, MAPKETHHIOBOM NEATEILHOCTH M T.J. DTH STAIlbl
HampaBlieHbl Ha MpeoOpa3oBaHHe HOBAIMi B WHHOBAIIMM U OOecleueHUEe SKOHOMHYECKOTO
s dexra.

Takum o0Opa3oM, UHHOBALIMS BKJIIOYAET KaK Pe3yJbTaT MHHOBALIMOHHOW AEATETBbHOCTH, TaK H
caM Tpoliecc pa3pabOTKH U peannu3aiii HOBBIX UACH U TEXHOJIOTHI.

Heanb

AKTYaJIbHOCTH IP00JIeM H B3aHMOCBSI3AHHbIC HCCICI0BAHUS.

JInst akTUBM3allMM MHHOBAIIMOHHOW NEATENbHOCTH B A3sepOaiiykaHe HEOoOXOJIUMO H3MEHUTH
MOJAXO0Jbl K PBIHOYHOM SKOHOMHMKE M K CaMOM cHucTeMe MeHeKMeHTa. Pemenue mnpobiem
MHHOBAallMOHHOW AKTUBHOCTH CTpPaHbl MOXKHO HCCJIENOBaTh Ha JBYX YPOBHSX: Ha YpPOBHE
rocy/1apcTBa U Ha ypOBHE KOHKPETHBIX MPENpHUsITHI [2].

Tabauua 1. YpoBHU U MEPONIPUATHS TIO PEUISHUIO MPOOJIEM MHHOBAIIMOHHON aKTHUBHOCTH.

Bujsl yposeneit Meponpusitus
Tl'ocynapcTBeHHBIH ypoBeHb | pa3paboTKa M peasin3anys MOJUTHKH, HAIPaBISHHOH Ha MOJAEPKKY U Pa3BUTHE
HHHOBAIIUHA

co3JlaHue OJIaroNnpHsATHOM MHHOBAIMOHHOW CpeJibl, BKIIIOYAIOIIEH HaIOTOBbIE
JIBrOTBI, CyOCUIMHU, TPAHTHI U APYTHE MEPHI NOIEPKKU HHHOBAIIMOHHBIX
IpeaNpUsITHHA
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pa3BuTHE HHPPACTPYKTYPHI, CHOCOOCTBYIOIIEH HHHOBALIMOHHO IS TEIbHOCTH,
TaKoOM Kak Hay4HbIE NTApKH, TEXHONAPKH, HHKYOATOPBI ¥ LICHTPHI Ilepeiadun
TEXHOJIOTUH

MOJ/IEPKKA HAyYHO-HUCCIIEIOBATENBCKOM 1 pa3BUBAIOIICH NESITENLHOCTH,
(uHAHCHpPOBaHNE HAYYHBIX HCCIEIOBaHUH U pa3paboToOK

CO3JJaHUE U MOJAEPKKA 00pa30BaTEIbHBIX IIPOrPAMM, HAlIPABICHHBIX Ha
pa3BUTHE MHHOBAIMOHHOTO MBIIUICHUS U MIPEAOCTaBICHAE KBATH()UITIPOBAHHBIX
KaJpOB JIIsI ”HHOBALIMOHHOM cephl

YpoBeHb KOHKPETHBIX pa3paboTKa 1 peanu3anus cTpaTerny MHHOBAIMH, KOTopast Oyaer
TIPEATIPUATHI CIIOCOOCTBOBATH MX Pa3BUTHIO U BHEAPECHUIO HHHOBALIUH

CO3/JaHUE MHHOBAIMOHHOW KYJIbTYpBl BHYTPH IPEIIPHUSITHUS, T1IE COTPYIHUKH
CTUMYJIMPYIOTCS] M TIOOLIPSIFOTCS K MIPEAJIOKEHHIO HOBBIX UIEH U pa3paboTke
MHHOBaLIUH

YCTaHOBIICHUE MPOIIECCOB M CTPYKTYP, CIIOCOOCTBYIONIMX NHHOBALIMOHHOMN
ACATCIIBHOCTHU, TAKMX KaK CUCTEMBI YIIPAaBJICHUA WHHOBAlIUAMU,
HCCIIE0BATEIbCKUE U Pa3paOb0TOUHBIE OTAEIBI, KOMAH/IbI TI0 HHHOBAIMSAM U T.J.
YKpPEIUICHHE CBSA3EH M MapTHEPCTB C HAYYHBIMH U MCCIICIOBATEILCKIMHI
OpTaHM3aIMAMH Ul 0OOMEHa 3HAHUSIMH, TEXHOJIOTUSIMH U OIIBITOM
WHBECTHPOBAHNE B HAYYHBIC HCCIIEIOBAHKS U pa3pabOTKH, pa3pabOTKy HOBBIX
MIPOYKTOB M TEXHOJIOTHH, a TaKkKe B 00y4eHHE 1 Pa3BUTHE COTPYIHUKOB B
00J1acTH MHHOBALMHI

HcTouHMK: COCTaBICHO aBTOpaMH [2]

MeTtoanl

IIpo6/ieMbl HHHOBAIIMOHHO 1€ATEJIHLHOCTH U MYTH UX PelIeHusl.

Pemenne pasHoacnekTHbIX IpobsieM TpeOyeT BCECTOPOHHHUI aHalu3, BKIIOYAIOUINI pa3paboTKy
TUOKOM CHCTEMBI YIPaBJICHUS MHHOBAIMOHHOHN IESITENbHOCTHIO, MOJEPHU3AINIO (PUHAHCOBOTO
oOecrievueH s, TIOBBIIIICHHE Ka4ecTBa CHUCTEMBI TOICPKKHA HAYIHBIX WCCICIOBAHUHN U T.1., YTO
MOMOXET YIYYIIUTh W YCKOPUTh HHHOBALIMOHHYIO JESATENBHOCTh, CO37aB OIaromnpHsITHBIN
KJIUMAT B CUCTEME SKOHOMUKHU A3epOaiipkaHa.

B Ttabnume 2 packpbIThl psl MpoOJieM, KOTOpPHIE OKa3bIBAIOT OTPHUIATENILHOE BIUSHUE Ha
pa3BUTHE UHHOBAIIMOHHOW EATEILHOCTH B A3epOaikane [3]

Tadauua 2. [TpobieMbl THHOBAITMOHHOM JIEATETLHOCTH.

[Ipobmemsl [lyTH peojoJIeHUs] HETaTUBHBIX acEKTOB

OTCYTCTBHE CHUCTEMBI JLis ycnenmHoTo pa3BUTHS HHHOBAIIMK HEOOXO0JMMa POTyMaHHas U MPaKTHICeCKU

YIIpaBJEHUS pa3BUTHEM peanuzyeMasi CUCTeMa yIpaBlIeHUs, KOTOpast ObI CIOCOOCTBOBAJIA CO3/IAHUIO

MHHOBAIIMOHHON OyiaronpusATHOW WHHOBAIIMOHHOW CPEIbl U KOOPJUHAIIMU JSHCTBHIA MEXTY

JIeATEILHOCTH pa3JIMYHBIMU YYaCTHHKaMHU Ipoliecca

HEJI0CTaTOYHOE JIi1st ycnenmHo# HHHOBAITMOHHOH IEATEIbHOCTH HEOOXOAMMO 00eCTIeUnTh

(uHAHCHMpOBaHWE HAYYHO- JIOCTaTOYHOE (PMHAHCUPOBAHME HAYYHBIX UCCIIEIOBAHUN U pa3pabOTOK, a TaKKe

HCCIIEIOBATEIbCKUX U CO3/IaHME HOBBIX MPOJAYKTOB M TeXHOJOTHI. HegoctaTok GMHAHCHPOBAHUS MOXKET

KOHCTPYKTOPCKHX CTaTh CEPHE3HBIM MPENSTCTBUEM JIJIsl HHHOBALIMH.

HCCIeJOBaHUM

KOppYHLHMs KoppyniuoHHsie MpakTUKXU MOTYT HETATUBHO BJIMSITH HA OLIEHKY
WHHOBAI[MOHHBIX IPOCKTOB U CO3aBaTh HEOIATONPUATHBIC YCIOBHS JIS
MpeInpuHUMAaTeNeH, pa3padaThBaIONNX HHHOBAIIHOHHEIC TPOEKTHI. DTO MOXKET
NIPUBOAUTH K YMEHBIIEHHUIO MOTHBALIMU U JOBEPHSI K CUCTEME.

HU3Kasi KOHKYPEHIUS OrpaHndeHHast KOHKYPEHLHS 1 MOHOIOJM3M KIIFOUEBBIX KOMIIAaHUH MOTYT
co37aBaTh Nperpajabl sl MOJIEpHU3ALMKY U HHHOBauMi. [TpennpusiTist MOTyT He
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OBITh 3aMHTEPECOBAHBIMY B pa3pa0OTKe HOBBIX TEXHOJIOTHI ¥ POJYKTOB, €CIIN
MMEIOT MOHOIIOJIbHOE NOJIOKEHHE Ha PHIHKE.

MOTHBAIUS U "yTeuka Huzkast MOTHBaIMsI HAYYHBIX U HHKEHEPHO-KOHCTPYKTOPCKHUX CHELUATICTOB
MO3TOB" MOJKET MPHUBECTH K "yTeuKe MO3TOB" M IMOTEpE BHICOKOKBATH()UIIMPOBAHHBIX
KaJpoB. DTO MOXET OBITH CBA3aHO C HEOCTATOYHOH OIIaTON Tpy.a,
OTCYTCTBHEM IIEPCIIEKTHB KapbEePHOT'0 POCTa M HEAOCTATKOM MOPaIbHOTO
TPHU3HAHUS U IOANCPIKKH.

pedopMEI B W3meHeHHs B 00pa30BaTeIbHON CHCTEME MOTYT OKa3bIBaTh HETATHBHOE BIIMSHUE
00pa3oBaTeNbHON CHCTEME | Ha MHHOBALMOHHYIO JIESATeIbHOCTh, 0COOCHHO Ha CpelHee CHEHAIBLHOE H
BBICIIee 0Opa3oBanue. HemocTaTouHast MoAroTOBKA M HEMOAXOASAIINE METOBI
00y4eHUst MOTYT CHU3UTh Ka4€CTBO M TOTOBHOCTb KaJJpOB K MHHOBAI[MOHHON

pabote
OTCYTCTBHE BropokpaTuyeckue Mmpoecchl U HEAOCTATOK KBATHU(DUIIMPOBAHHBIX CIIEIIHATHCTOB
KBaJIM(ULIUPOBAHHBIX B IPUHSATHUH YIPABICHUYECKUX PELICHUM MOTYT IPENATCTBOBATh PA3BUTHUIO
CIIeuaaInucToOB HHHOBaHHﬁ. OL[eHKa WHHOBAIMOHHBIX ITPOCKTOB U MPUHATUC peIlICHI/Iﬁ JOJI?KHBI

OCYIIECTBIIATHECA KOMICTCHTHBIMU U 3AMHTCPECOBAHHBIMU CIICHHUAJIUCTAMMU.
HceTouHuK: cocTaBiieHO aBTopamu [3]

YnpapieHue 4Yel0BeUeCKHMH pecypcaMH KaK OJHH M3 KJIOYEBBIX ACIIEKTOB CHCTEMbI
ynpaBJjieHUs HHHOBALMOHHOM 1eSITeJIbHOCTHIO.

VYnpaBieHrne 4eloBEYECKMMHU PECypcaMM WIpaeT BaXKHYIO POJb B Pa3BUTHMM HMHHOBALIMOHHOM
HesaTenbHOCTH Ha mnpennpuatusx [5]. Paspaborka u peanmzanus 3((HEKTUBHONW CHCTEMBI
yIpaBJIEHUS] YEJIOBEUYECKUMHU PpECypcaMHu, OPHUEHTHPOBAHHOM Ha MHHOBALIMOHHOE pa3BUTHE,
ABIISICTCA  KIJIIOYEBBIM (hakTOpoM ycrexa. HekoTropble NPHHLIUIBL, KOTOPbIE MOTYT OBITh
UCIOJb30BaHbl MPHU YIPABICHUM YEJIOBEUECKUMHU pecypcaMy [Uls pa3BUTUS WHHOBALMM,
OTMEUEeHHI Ha puc. 1.

BHenpenue cHCTEMBl yNpaBiICHHUS YEJIOBEYECKMMM pPECypCaMH, OPHUEHTUPOBAHHOM Ha
MHHOBAIIMOHHOE pa3BUTHE, MOMOXKET MPEANPUATUAM MaKCHUMaJIbHO HCIOJIb30BATH IMOTEHIIMAI
CBOUX COTPYIHMKOB, CTUMYJHMPOBATh TBOPUECKUH MOAXOJ W CO3JaBaTh OJAronpUsATHYIO Cpery
U1 pa3paOOTKU ¥ BHEIPEHUS] MHHOBALUH.

4 PacrnipeneneHie OTBETCTBEHHOCTH: MeHezKepEL IIpH3HaHHe HEHHOCTH [ICPCOHANA: HepCOHaJI\
OTBETCTBCHHEIC 34 HHHOBAIHOHHYIO NEATEIBHOCTD, MOIKEH pacCMaTpPHBATHECHA KAK LIEHHEBI aKTHB
OOIKHBI CICIHTE 34 PA3BHTHEM H ITOBBIIIICHHEM npeanpusaTHa. Hy>KHO cO30aTh YCIOBHA LT
YPpOBHA KBaTH(QHKAHN IepcoHana (popMupoBaHHe PA3BHTHS 0 HCIIONB30BAHHS TATAHTOB,
KOMAHI, PACIIPEICICHHE POJIeH U 3amad, CTHMYJIHPOBAHHE TBOPYECKOIO MBIIUICHUA,
\oﬁecneqem{e NOANEP:KKH H MOTHBaITHH IIEpCcOHANA). noanep:KaTk KOMaHIHVIO padoOTy. J

CTp ATCTHYECKOC BhIPpABHHBAHHIE! _\\

ITpHHIHIBL

7~ MoTuBaiia Tpyna:

IIpHMeHeHHe pa3IYHbIX VIIPABJICHHS HeoO0xoaUMO YCTaHOBHTH SICHBIE IEITH
dbopM BO3HAT paKICHI YEIIOBEUSCKUMH H OKHIAaHUs, 00eCIIEUHTh
>
CHCTEMBI IOOIIPEHH pecypcaMi B COOTBETCTBYIOIIYO KOMMYHHKAITHIO H
>
HaITPABICHHH BBEIPOBHSTE N€ATEIbHOCTE IIEPCOHANTA
GOHYCHBIX MPOTpamMM It Pa3BHTHA C HHHOBAITMOHHOM cTpaTerueii

\ OpH3HaHHg 00 CTIDKEHHMIL.

HHHOBALMNI OopraHHsaniHM. /

PasButHe mepcoHaTa: 00yUeHHe, TOBLIIISHITE
KBATHQHKAITHH, pa3sBUTHE MpodecCHOHATbHBIX HaBBIKOB
MacTepcTBa, HHOANBHAYATRHOE IUTaHHPOBaHHEe KapbepPhbl H
OIeHKY Pe3yIFTATOB OeATENbHOCTH. [IPpeampusaTHI MOTYT
CO3IaBaTh MPOTPaMMBbl OCYYeHIA, IPOBOIHTL BHY TPEHHIIE

TPEHHHTH H CONSHCTBOBATh IMYHO CTHOMY H
nmpodeccHOHATEHOMY Pa3sBHTHIO COTPYIHHKOB.
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Pucynok 1. [IpuHuumne! ynpasiieHus 4eJI0BEUECKUMH PECYpCaMH B UHHOBAIMOHHOMN
JIeSATEeTbHOCTH.
HMceToyHuK: COCTaBICHO aBTOpaMH [5]

IIponecc pa3pabdoTku M peanu3alUM CTPaTerdnu Pa3BUTHSA IEPCOHATA B KOHTEKCTe
CTpPaTeruy HHHOBAIIMOHHOTO PA3BUTHUS NMPeANPUSITHS.

Anroput™m pa3pabOTKU M peaau3aluu CTPATerHd pPa3BUTHUS IE€pPCOHANA MOXET BKIIIOYATh
caenyromue maru (Pucynok 2):

PucyHok 2. Anroput™ pa3paOOTKH U peau3alliy CTpaTeruy pa3BUTHUS IIEpCOHANIA

AHamH3 cTpaTerHil HHHOBAIINOHHOTO
Pa2BUTHA IpeaNpHATHA: 3yueHNe
cTpaTerHuecKux Ieet 1 2a1au,
oIpefieNieHNe KII0USBBIX KOMIETCHIIHIT 1
poneii HHHOBAIHOHHO CTpaTerui.

ITocToAHHOE COBEpIIEHCTROBaHHE: CTpaTeris
Pa3BUTHA IIEpCOHANA NOJLKHA OBITE THOKOH H
aIaNTHBHOM, yUHTHIBATh H3MEHEHNA B
CTpaTerii HHHOBALIHOHHOIO Pa3BUTHA
IpeANpHATHS 1 BHENTHHE (aKTOPEL.

OrnpeneneHue MOTPeSHOCTEH B Pa3BUTHH ~ - - -
nepcoHana: IIeHTH(UKALL HABBIKOE, OlleHKa U MOHHTOPHHT: I10CTOSHHEII
3HAHHUIT i KOMIICTCHIIHI, TPeOyEeMBIX LT KOHTPOIIb Pa3BUTIHA [IEPCOHANA I03BOJIIET
YCIIEIIHOIE peai3aiyH cTPaTeTHiT BBIABJIATE JOCTIDKEHH, AHAN3HPOBATh
HHHOBAIMOHHOTO PA3BHTILAL. PE3yIBTATHL H BHOCHTB KOPPEKTHPOBKH B
CTPATErHI PA3BUTHA IIEPCOHATA IIPH
g He0oOX0IHMOCTH. )
Pa3paboTKka cTpaTerHYecKHX Leneii 1 P
IUTaHAa Pa3BUTHA IepcoHana: ONMpeaeieHHe Peanmzanis IUIaHa pa3sBUTH [IEPCOHANA:
KOHKPETHBIX LIETICH 1 3a/1a4 10 PA3BUTHIO Oprannzaiig o0y4eHHA U Pa3BHTHA
IIepCcoHana, BbIpadoTKa I1aHa AeHCTBHIL I [IEPCOHANIA, [IPOBEACHHE TPEHHHIOB, KYPCOB,
BPEMEHHBIX PAMOK. 2T0 MOXKET BKIIIOUATh MAacTepP-KJIaccOB U IPYTHX GopM 00ydeHna
BBIOOD METOJOB O0YUEHHA H DA3BUTHA, (MeHTOpPCTRO, KOYYHHT, 0GMeH 3HAHHIMH H

ompefeneHHe TPHOPHTETOB H PecypcoB
]I peanH3allii [IaHa.

OIEITOM MEXIY COTPYIHHKAME).

HcTounuk: cocTaBiieHo aBTopami [1]

D10 numIs 001Hi 0030p Mporecca pa3padOTKU U peaTu3alii CTpaTeru pa3BUTHS TIEPCOHANA, U
KOHKPETHBIE IIard U MOAXOJAbI MOTYT pa3iN4aThCs B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHHA U
noTpeOHOCTel mpeanpusTusi. PazpaboTka ¥ BHEIPEHHE CUCTEMBI YIPABJICHHS HHHOBAIMOHHOMN
JESATENIbHOCThI0 HA MPENNpHUATHH TpeOyeT KOMIUIEKCHOTO MOAX0Aa M ydeTa OcoOeHHOCTel
KOKI0W opranu3anud. BaxkHo pa3paboTaTh M adalTHPOBATh CTPATETHIO PA3BUTHS IMEPCOHANIA B
COOTBETCTBUU C WHIUBUAYaJIbHBIMU TMOTPEOHOCTSAMU M IENSAMU TPEANPUSATHS, a TaKKe
o0ecrieunTh €€ peaju3alMi0o W HEMpepbhlBHOE pPa3BUTHE B paMKax oOmel crpareruu
WHHOBAIIMOHHOTO Pa3BUTHS [4].

OddexTuBHAS cUCTEMa YIPaBICHUS Kapbepod SBISETCS BaXXHBIM KOMIIOHEHTOM CHCTEMBI
WHHOBAIIMOHHOTO MEHE/DKMEHTa mpeanpustus. Hioke (pucyHOK 3) TPHUBEICHBI HECKOJIBKO
OCHOBHBIX aCIMEKTOB, KOTOPhIE MOKHO YUYECTh MPHU OINPEACTICHUH MEePCIEKTUBHBIX PAa0OOTHUKOB U
pa3paboTKe CHCTEMBI YITPABJICHUS Kapbepou.

PucyHnok 3. AcniekTsl onpeeseHns NeperneKTUBHBIX paOOTHUKOB
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HcTouHHUK: COCTaBIIEHO aBTOpaMH [4]

[Tporniecc oOyueHust ABISETCS HEMPEPHIBHBIM M JIOJITOCPOYHBIM IPOIIECCOM, U €T0 3P (HEKTUBHOCTH
Oyzer 3aBUCETh OT CcOaJaHCHUPOBAHHOIO TOAXO0JA, AJAlNTUPOBAHHOIO K MHOTPEOHOCTIM
MIPEATPUATHUS U COTPYIHUKOB.

PexomMeHanum no penieHuIo Npod1eM NMHHOBAIMOHHOM /1€ TeTbHOCTH

[Ipennoxenuss mo peunieHuio NpoOJIeM HHHOBAIMOHHOM JesTenbHOCTH B AsepOaiimkane [3]
BKJIIOYAIOT B ce0s1 HECKOJIBKO BaXKHBIX aCIEKTOB YKa3aHHbIE B TaOnuie 3.

Tabauua 3. [IpeayioxeHus mo penieHuto MpoodIeM HHHOBAIMOHHOM IS TeTbHOCTH.

OCHOBHEIE Pexomenmanuun

HaIpaBJIeHUs

PazpaboTka cucremMbl | BakHO co3narh 3¢ QEeKTHBHYIO cHCTEMY roCyJapCTBEHHONW MOAIEP)KKN HHHOBAIIMOHHOMN

rOCYZapCTBEHHON JIeITeIIbHOCTH, KOTOpast BKIIFOUAET B ce0sl MPOrpaMMBbl Pa3BUTHS, KPEIUTOBAHUE,

MOJIEPKKU CTpaxoBaHHE M JILFTOTHOE HAJIOr000JI0KEHHE. DTO MOXKET CTUMYJIHUPOBAThH
HPEI[HpHHHMaTeHeIZ 1 KOMITAHWU K HUHBECTUPOBAHWIO B UHHOBAIIUH

IIpaBoBoe Heo0xoanmo pa3paboTaTh MOAXO/IsII1Me HOPMATUBHBIE U IPABOBBIC aKThI, KOTOPbIE OyAyT

obecrieueHue PETIIaMEHTUPOBATH U TOOUIPATHL MHHOBAITMOHHYIO ACATCIIBHOCTD, 4 TAKXKE

CIOCOOCTBOBATH €€ Pa3BUTHIO. [IpaBoBas MOAIEPIKKA MOKET 0OECIEUUTD 3aLUTy paB
MHHOBAaTOPOB M CO3/1aTh CTAOMIBHOE M MPEICKa3yeMoe OKpYKEeHHE Il HHHOBAIIH.

PazButne [TponBikeHne KOHKYPEHIMH 1 00pb0a ¢ MOHOIIOJIUSIMU CIIOCOOCTBYIOT CTUMYJISILIH
KOHKYPECHLIUH U NPEANPHUATHI K MOJACPHU3AINN 000PYAOBAaHHS U PA3BUTHIO HOBBIX TEXHOJOTHH 1
JTUKBUAALUSL MPOJIYKTOB. DTO MOXET CIIOCOOCTBOBATH Pa3HOOOPA3HIO M MHHOBALMOHHOMY Pa3BHTHIO
MOHOMNOIUH SKOHOMUKHU

Pa3Burue BaxxHo pa3BuBaTh cucTeMy 00pa3oBaHUsl, BKIIOYAsl CpeIHEE, BBICIIEE U CIIEUATIbHOE
oOpa3oBaHus o0pa3oBaHue, ¢ y4ETOM ITOTPeOHOCTE MHHOBALMOHHOM cdepsl. PazpaboTka

CTPAaTEru4eCcKoro IUIaHa NOArOTOBKHU CIICLIMAIUCTOB, a TAKXKE IIPEIOCTABICHUE TPAHTOB U
BO3MOJKHOCTEH IS TIOBBIIICHHS KBATU(PHUKAIIH CIIOCOOCTBYIOT Pa3BUTHIO KaJIpOBOTO
MOTEHIIAATIA.

N3yuenue BaxHO M3y4aTh U aHAIM3UPOBATH YCHENIHBIN ONBIT APYTHUX CTpaH, Takux kak CIIIA,
3apy6exxHoro onbita | SAmonwms, Uunus, Kurait u ap., B 00macTu rocy1apCTBEHHOH MOIAEPKKA HHHOBAI[HOHHOTO
Pa3BUTHA. DTO MOXET IOMOYb IPUHATH YPPEKTHBHBIEC MPAKTUKN U aJallTHPOBATh UX K
COBPEMEHHBIM YCIOBUSIM A3sepOaiiikana.
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MOHI/ITOPI/IHF u HeOGXO}II/IMO OCYIIECTBJIATH PE3YJIbTATUBHYIO ITPOBEPKY 3a palluOHAJIbHBIM

KOHTPOJIb pacopeacicHueM (l)I/IHaHCOBI)IX CpE€acCTB 1o pa3pa60TKe 1 BHCAPCHUN MHHOBAIIMOHHBIX
[IPOEKTOB. BBeieHNE TepCOHATIBHON OTBETCTBEHHOCTH YIPABIISIOLIUX 3BEHBEB,
CIIOCOOHBIE MTOBJIMATH HA OCMBICIIEHHOE pacnpeacieHue q)HHaHCOBbIX IIOTOKOB U
OTBE€YAKOMINX 3a PE3YJIbTATUBHOCTH, MOXKET ITOBBICUTH 3(1)(1)CKTI/IBHOCTB HCIIOJIb30BaHUA
CPEJICTB.

HcTouHMK: cOCTaBIIEeHO aBTOpami [3]

Peanuzanus mepednciieHHBIX MPEUIOKEHUH MOXET MOMOYb CO3JaTh 0Oosiee OJaronpusATHYIO
cpefdy A MHHOBalUMi B A3epOaiiykaHe U CTUMYJIMPOBATh HHHOBAILIMOHHOE pa3BUTHE.

JUis akTUBU3alMM MHHOBAIIMOHHOM NIESTENFHOCTH B A3epOaiiykaHe HY)KHO yCOBEpIIEHCTBOBAThH
CHUCTEMY MEHEPKMEHTa Ha MHUKPOYpOBHE (ypoBeHb HpeinpusaTuii). BHeapenue >pdexTrBHON
CUCTEMbI YIIPABJICHHUS WHHOBALMSMH MOXET CYIIECTBEHHO IOBBICUTh PE3YyJbTaTUBHOCTb U
KOHKYPEHTOCIIOCOOHOCTh HPEANpUATHA. PaccMOTpUM HEKOTOpBIE KIIIOUEBBIE ACHEKThI CHCTEMbI
yIpaBieHUS] THHOBALIMOHHOMN AESTEIbHOCTHIO [ 1], pacKphIThie B TabnuIe

Tadamua 4. KitoueBble aclieKThl U HAIPaBIIEHUS CUCTEMBI YIIPABICHNUS WHHOBALIMOHHON
NEATEIBLHOCTBIO.

Meponpusitus IIpennoxxenust
Opraan3annoHHOE Heobxoanmo co3maTh CTPYKTYpY U OpraHU3alMOHHBIC MEXaHU3MBI, KOTOPBIE TIO3BOJISAT
obecrieucHme 3¢ (GEeKTUBHO YIIPaBIATh HHHOBAIMOHHBIM IIPOLIECCOM. DTO MOXKET BKJIFOYATh

(hopMupOBaHHE HHHOBAIMOHHBIX KOMAaH/I, HA3HAYCHNE OTBETCTBEHHBIX JIHII,
ONpeeICHUE LIeJIed U CTPaTeruil pa3BUTHsI HHHOBALUI.

DKOHOMHYECKOE i ycnemHOW MTHHOBAIIMOHHOM JesITEIbHOCTH TPEOyeTCsi COOTBETCTBYIOIIEE
obecrieueHne ¢unancupoBanue. [IpeanpusaTus T0KHBI pa3padoTaTh MEXaHU3MbI (PHHAHCUPOBAHHUS
WHHOBAIINA, BKIIIOYAs BBIJICIICHUE OI0O/KETa Ha MCCIEI0OBaHUs U pa3pad0TKH, TOMCK
WHBECTHUIIMI U NPUBJICYEHHUE I'OCYIAPCTBEHHON MOAACPKKH.

TexHoIOrHYECKOE [IpennpusTust JODKHBI 00J1aAaTh HEOOXOJUMBIMH TEXHOJIOTHYECKUMHU PECypcamMy U
obecrieueHne UHOPACTPYKTYPOH JUIsl YCIIEHIHOW peai3alii HHHOBAIMA. DTO MOXET BKIIIOYATh
COBpPEMEHHOE 000pyJ0BaHUE, 1a00PaTOPUH, TEXHOJOTHYECKUE IIATGOPMBI U CETH.
NudopmanmonHoe Cucrema yrpaBieHHs JOJDKHA MTPEIOCTABISATh JOCTYII K aKTyalIbHOW UH(OpMALIUH O
obecrieueHne PBIHKE, TEXHOJIOTUSAX, KOHKYPEHTaxX M MOTpeOHOCTAX KiIueHToB. COop, yuér, aHanus u

pacrpocTpaHeHue HH(pOpMannK SBISAIOTCS BRKHBIMH 3JIEMEHTaMH 3 QEKTHBHOTO
yTIpaBJIEeHHUs] ”HHOBALIMSIMU.

KaﬂpOBOC PasButne I/IHHOBaLII/Iﬁ Tpe6yeT HaJIn4yuAa BBICOKOKBaJ’II/I(I)I/I]_II/IpOBaHHBIX CIICIMMAJIUCTOB.

obecrneueHne Hpe,ﬂHpI/IﬂTI/Iﬂ JOJIXKHBI obecreyuTs MPUBJICUCHHUE, PA3BUTHUC U YACPIKAHUC
TaJIaHTJIMBBIX COTPYJAHHKOB, CIIOCOOHBIX OCYyHICCTBJIATH MHHOBALIMOHHYTO
JCATCIBbHOCTD.

HcTouHuKk: cocTaBiieHo aBTopami [1]

3akiaouenue
Hns  >pdexTuBHON peanu3allid WHHOBAIIMOHHOTO Pa3BUTHS HEOOXOJUMO YYecTb BCE
MEPEUYNCICHHBIE COCTaBIAIONIME - KaapoBoe oOecreueHne, OpraHU3alMOHHO-TIPABOBOE,

HPKOHOMUYECKOE, MH(POPMAIIMOHHOE, TeXHOJIoThdeckoe u Ap. Kaxkmas U3 3THX COCTABISIOMIUX
UTPAET BAKHYIO POJIb B 00ECIIEYCHUH YCIICIITHOTO MHHOBAIIMOHHOTO TIPOIIecca.

KanpoBoe obecrieueHue SIBISIETCS KIIFOUEBBIM JIEMEHTOM, TaK KaK BHICOKOKBATU(DHUIIMPOBAHHBIN
W MOTHBHPOBAaHHBIH TEPCOHANI CIIOCOOCH CTaTh JBWXKYIIEW CwiIoW WHHOBanwil. HeoOxommmo
CTPEMHUTBHCS K NPHUBJICUECHUIO M PA3BUTHUIO TAJIAHTIUBBIX COTPYJAHHMKOB, CO3JAHHUIO CHUCTEMBbI
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YIPaBICHUS YEIOBEYECKHMH pecypcaMu, a TakKe OOEecCledeHHIo JOCTyna K OOpa30oBaHUIO H
Pa3BUTHIO MPO(HECCHOHAIBHBIX HABBIKOB.

VYcnemHoe ynpaBieHHe HHHOBAIMOHHBIM Pa3BUTHEM TPeOYET COTNIACOBAHHOTO M KOMILIEKCHOTO
HOJIX0/a, I'/Ie BCE COCTaBIIAONIME OyAyT B3aMMOCBS3aHbl U B3aUMOJOINOJNHSATH JIPYyr Apyra. JTo
MO3BOJINT ~ CO3AaTh  OJArOnmpusTHBIE  yCJOBUSL  JUII ~ WHHOBAalMH ¥ TIOBBICHTH
KOHKYPEHTOCIIOCOOHOCTH MPEINPUATHI Ha TI100aTbHOM PhIHKE.
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XULASO

Mogalada Azarbaycanin muasir igtisadiyyatinda innovativ faaliyyatin problemlarini Giza ¢ixarilir.
Innovasiyalarin idars edilmasi innovasiya amili kimi uzunmiiddatli magsadlarin vo onlarin hoyata
kecirilmasi Gsullarinin islonib hazirlanmasina kémok edir. Muvafiq strategiya secarilorkan, biitin
idaroetmo alt sistemlarinin saylarinin Umumilasdirilmis istigamati vo magsadlara ¢atmaq yollar
miiayyan edilir, lakin innovativ idarsetms taktikalarinin kdmayi ilo asas moagsoads gedan yolda
miiayyan edilmis vazifalori hall etmak olar. Bu zaman kadrlarin inkisafi strategiyas: vo
taktikasini, onun inkisafinin planlasdiriimasini, smoayin giymotlondirilmasini vo
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stimullasdirilmasini 6ziinds birlasdiran insan resurslarinin idars edilmasi konsepsiyas: innovasiya
proseslarinin somarali idara olunmasinda asas amildir.

Mogaloda, hamginin innovasiya sisteminin alt sistemi kimi kadrlarin inkisafi sistemi, onun
planlagdiriimasi va hayata kecirilmasi morhalalorindan dos bahs edilir.

Belaliklo, innovasiyalarin idars edilmasinin muasir inkisafi somoarali kadr tominatina asaslanmals,
homginin togkilati, igtisadi, hliqugi, informasiya, texnoloji va digar amillori nazars almalidir.
Acar sozlar: innovasiya, innovasiya sistemi, innovasiya foaliyyati, innovasiyalarin idars edilmasi,
tokmillasdirilmis mahsul, texnoloji proses.
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THE EFFECT OF INFORMATION AND COMMUNICATION
TECHNOLOGIES ON ECONOMIC GROWTH: THE EXAMPLE OF
AZERBAIJAN
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ABSTRACT

In countries where the industrial revolution ended, new ideas and strategies that shaped the
economy emerged. Information society is the third stage of the socio-economic development
process. The most important feature of this stage is the use of information and knowledge-based
technologies in all sectors such as communication, education and health. Countries give priority to
policies that encourage scientific and technological progress to ensure sustainable economic
growth, high levels of welfare and having a say in international competition. because these
technologies help improve other areas of the economy by increasing efficiency and productivity in
systems. In the process of socioeconomic development, societies have moved from primitive
periods to agricultural society, from agricultural society to industrial society, and now from
information society to industrial society. Computer technologies are as vital to the information
society as humans and mechanization are to agricultural and industrial societies. When compared
to EU countries, it is seen that Azerbaijan is far behind the said countries in terms of information
and communication technologies. Although the share of the ICT sector in the Azerbaijani
economy is not very high, the results of the analysis indicate that an increase in ICT increases
economic growth. In order to close the gap with EU countries, importance should be given to
innovative policies that will accelerate technological developments and efficiency in public and
private sector R&D centers, especially in universities, in Azerbaijan, and support the sectors
producing goods and services related to these technologies with various applications. ICT consists
of all technical means that transform, process, record and transmit digital types of information,
such as telephone, computer, radio, television and various wireless communication technologies.
The article examines the impact of information and communication technologies on the economic
growth of Azerbaijan.

Keywords: Information, communication, technology, economy, growth.

INFORMASIYA VO KOMMUNIKASIYA TEXNOLOGIYALARININ IQTiSADI
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Sosial-igtisadi inkisaf prosesinda comiyyatlor ibtidai dévrdon kond tosarriifatt comiyyatins, kond
tosarriifatt comiyyatindon sonaye comiyyatins, indi iss informasiya camiyyatindon sonaye
comiyyatine kegmisdir. Informasiya comiyyati ii¢iin kompiiter texnologiyalar1 kond tosarriifat1 vo
sonaye camiyyatlorinds insan vo mexaniklogsdirmo godor informasiya comiyyati Ugun hayati
ohomiyyat kasb edir. Sonaye ingilabinin basa gatdig1 6lkslords iqtisadiyyati formalasdiran yeni
ideyalar vo strategiyalar meydana ¢ixdi. Informasiya comiyyati sosial-igtisadi inkisaf prosesinin
uctinct marhalasidir. Bu morhoalonin an mihim xisusiyyati rabits, tohsil va sohiyys kimi bitiin
sektorlarda informasiya vo informasiyaya osaslanan texnologiyalardan istifads edilmasidir.
Olkalor davamli igtisadi artimu, yiiksok rifah saviyyassini toamin etmak vo beynoalxalq ragabatds s6z
sahibi olmaqg Uglin elmi-texniki toroqgiys tokan veran siyasstlora Ustlinlik verirlor. ¢inki bu
texnologiyalar sistemlords somoraliliyi vo mohsuldarlig1 artirmaqla iqtisadiyyatin digar sahalorini
yaxsilasdirmaga komok edir. IKT telefon, kompiiter, radio, televiziya vo mixtalif simsiz rabits
texnologiyalar1 kimi rogomsal informasiya novlorini geviran, emal edon, geyd edan va Otiiron
biitiin texniki vasitolordon ibaratdir. Mogalods Informasiya vo kommunikasiya texnologiyalarinin
Azarbaycanin iqtisadi artimina tosiri aragdirilmigdir.

Acar sozlar: Informasiya, kommunikasiya, texnologiya, iqtisadiyyat, artim.

Giris

Bilik iqtisadiyyatt mohsul vo Xidmatlorin istehsalinda informasiya vo texnologiyanin istifado
olundugu iqtisadiyyatdir. Bu iqtisadiyyat rabito Vo informasiya texnologiyalarinin iqtisadi vo
sosial inkigafa on bdyuk tohfs verdiyi iqtisadiyyatdir. Qloballagsmanin iqtisadi asasini togkil edon
bilik iqtisadiyyat1 rogabat gabiliyystino vo iqtisadi artima tokan verib. Bilik iqtisadiyyati sonaye
igtisadiyyatindan bilik iqtisadiyyatina kegidlo sosial-igtisadi hayatin bir hissasina ¢evrilmisdir.
Comiyyatlor informasiya-kommunikasiya texnologiyalarinin inkisafina uygunlasarkon, kond
tosorriifati vo sonaye comiyyatlori informasiya iqtisadiyyat1 ilo avoz olundu.

Texnologiya 0lkalors igtisadi guclorini saxlamaga vo beynalxalq bazarlarda rogabot aparmaga
komok edir. Texnologiyanin inkisafi inkisaf etmokdo olan vo inkisaf etmis Olkalor arasinda
forglidir.  Alimlor torofindon aparilan miixtolif arasdirmalarda texnologiyanin Glkalorin
igtisadiyyatina miisbot tohfs verdiyi geyd edilss do, inkisaf etmis vo inkisaf etmokdo olan 6lkalor
arasinda getdikco daha boyiik texnoloji ugurum yaranmisdir, ¢linki hor 6lka texnoloji taraqgiys
eyni suratlo uygunlasa bilmir.

Mdasir rogaboat soraitindo texnoloji toraqqi sirkatlorin goalocokds ugur gazanmasi {igiin ¢ox
vacibdir. Informasiya vo kommunikasiya texnologiyalarinin son inkisafi iqtisadiyyatin hor bir
sahosing tosir edir. Informasiya istehsal vo istehlakla qarsiligh olagodo oldugda bazarda rogabot
artir. Bu innovativ iqtisadiyyatlar dinamik sokilds yeni is yerlori yaratsa da, kdhna is yerlorini da
azaldir. Xidmot vo istehsal sektorlarinda is¢ilora talobatin azalmasi menecerlar vo iscilor Ggln
yeni imkanlar yaratmigdir.

Informasiya vo Kommunikasiya Texnologiyalarinin Iqtisadi Artima Tasiri

Todqiqatcilar informasiya kommunikasiya texnologiyalari ilo iqtisadi artim arasindaki slageni
muxtolif aspektlordon arasdirirlar. Informasiya kommunikasiya texnologiyalarma informasiyanin,
eloco do rabito vo kompiiter texnologiyalarinin alds edilmasi, istifadosi vo saxlanmasi, soboko
vasitasilo bir yerdon digor yera 6tlrtilmasi daxildir. Basqa sozlos, informasiya-kommunikasiya
texnologiyalar1 biitiin név vizual, audio, ¢ap vo yazili vasitolordon ibarstdir. Cari asrin son iki
onilliyinds informasiya-kommunikasiya texnologiyalari, internet vo veb texnologiyalari ilo bagl
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totbiglordan har bir sahads istifads olunur. 1830-cu illords baslayan sanaye inqilab1 daha qabaqcil
texnologiyalara keg¢di. Texnoloji inkisaflar biitiin diinyada siirotlo yayilaraq malumat oldo etmayi
asanlasdirir. Daqiq, vaxtinda, dolgun vo mivafig molumat informasiyaya ¢ixisin asanlasdigi bir
dovrds dayar qazanir.

Son zamanlar informasiya-kommunikasiya texnologiyalarindan insanlarin hoyatina tasir edon har
bir sahads intensiv istifads olundugu miisahids olunur. Qloballasmanin gatirdiyi kulli migdarda
informasiya iqtisadi sahado do miiayyan problemlor yaradib. Bu problemloarin asas sabobi iqtisadi
qurum vo taskilatlarin informasiyadan harada vo neca istifado edo bilmosidir. Iqtisadi toskilatlar
bu qarisiqlig1 aradan qaldirmaq ti¢iin informasiya kommunikasiyasi vo texnologiyasindan istifado
etmolidirlor. Informasiya-kommunikasiya texnologiyalarinin siiratli inkisafi ilo bir ¢ox yeni
molumatlar ortaya ¢ixir. Bu tapimtilarin doqiq oldugu bildirilir. Qarisighigin qarsisini almaq li¢iin
bu malumat hamiss istifads olunacaq kimi saxlanmalidir [2, 1817-1818].

Bununla bels, igtisadi artim mohsul vo xidmatlorin timumi istehsalinda artiqliq kimi miisyyan
edilo bilor. Bu yanagsmada iqtisadi istehsalda artiqliq eyni vaxtda istehsal olunan amtos Vo
xidmotlorin Gmumi nishatindaki artigliqdir. UDM-in doyismasi bu profisitlordoki doyisikliklarin
on boylk hissasini taskil edir. Bundan alava, iqtisadi artim naticasinds xarc doyisikliklari nozara
alinmagla adambasina diison galirlor artmisdir.

Informasiya vo Kommunikasiya Texnologiyalar1 (IKT) vo Iqtisadi Artim Arasinda Dlaqa
Texnologiya vo igtisadiyyat: ilk dofo Sumpeter alagolondirdi. Iqtisadiyyatda hor hansi inkisaf va
dayiskanlik texnoloji yeniliklorlo baghdir, bu alim bildirib. Natico etibar1 ilo iqgtisadi artim o
zaman baglayir ki, sahibkarlar innovasiyalar1 iqtisadi proseso daxil etmoklo hansisa sahodo
iraliloyis oldo etsinlor vo monfast aldo etmak {iglin inhisargilara ¢evrilsinlor. Bu yliksok gazanc
sahibkarlarin texnologiyaya uygunlagmasina, 6z aralarinda rogabst aparmasina vo iqtisadi artima
tohfo vermoyo sobob olub. Buna géro do, bu yanasma biliklorin 0yranilmasi vo innovasiyaya
ustlinltik verilorkan gox vacibdir.

Informasiya vo kommunikasiya texnologiyalarma qoyulan investisiyalarm igtisadiyyata tosiri
1990-c1 illordo arasdirilmigdir. I©IT-in 1995-2000-ci illor arasinda apardigi iqtisadi artim
aragdirmasina osason, informasiya kommunikasiya texnologiyalar1 kapital qoyulusuna 0,2% -
0,5% arasinda tohfa verib. Bu, illik igtisadi artimla miiqayisodo IKT kapital qoyulusunun daha
yliksok faizina tohfs verdi. ABS IKT-nin miisbot tasirlorindan faydalanan yegano 6lkadir, notica
ovvalki dovrlo migayisodo 0,3%-don 0,9%-o0 godordir. ABS-da kapital yigilmasmin iqtisadi
artima tosiri aydindir. ABS IKT-nin sormaysloro on az tosir edon dlkolor kimi siralamir. Bu
Olkolori Avstraliya, Kanada, Finlandiya, Almaniya, Yaponiya, Italiya vo Fransa izloyir.

Keniya, Tanzaniya vo Uganda kimi 6lkalorin KOM-lar1 IKT-nin totbiginin igtisadi gostariciloro
tosirini 6yronmislor. Olkoalor vo sonayelor arasinda farglor olsa da, onlar belo gonasto galiblor ki,
IKT investisiyalar1 amok mohsuldarligina monfi tosir gostorir vo iimumi bazarin genislonmasinag
misbat tosir gostorir. Oldo edilon naticalora goro belo gonasto goalindi ki, bu clr investisiyalar
sirkatin qazancina va ya ixracina shomiyyatli tasir gostarmomisdir.

Onlar 1970-2000-ci illor arasinda Birlosmis Kralligda mohsuldarligin artmasinin izahinda rabito
Vo informasiya texnologiyalarinin rolunu arasdirdilar. Bu tadgigat 34 sonaye sahosini arasdirib va
mioyyon edib ki, amok mohsuldarliginin artirilmasinda informasiya vo kommunikasiya
texnologiyalar1 an boytik rol oynayir.

Olkonin iqtisadi artim1, maliyys sektoru vo informasiya kommunikasiya texnologiyalar1 arasinda
olago arasdirilmisdir. Umumilosdirilmis metod Moments (GMM), 1990-2002-ci illor arasinda 61
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0Olko Uzro 13 illik orta hesabla onlarin slage, iqtisadi artim vo maliyys inkisafina tasirini tahlil
etmok Ugln istifads edilmisdir. Daha yaxsi telekommunikasiya infrastrukturunun hom global, ham
do empirik olaraq maliyys sektorunun béyimasi, eloca do uzunmiddatli igtisadi artim vo Umumi
kapitalin formalagmasi ilo musbat alagalondirilmasine dair stibutlar mévcuddur.

19 inkisaf etmis vo inkisaf etmokdo olan 6lkonin miixtalif sosial vo IKT parametrlori bir-biri ilo
olagelondirilmis vo IKT-nin bu Olkolorin  artim  horokatlarinin ~ faaliyyatine  tosiri
giymatlondirilmisdir. Tadgiqatin g¢oxvariantli statistik metodlarindan 6lgiilorin azaldilmasina
yonalmis parametrlor arasindaki olagoni arasdirmaq tgiin faktor tohlili vo ¢oxol¢iilii miqyaslh
parametrlordan istifado edilmisdir. Belo gonasta golinib ki, IKT-ni gobul etmis dlkolor arasinda
Isvec, Fransa, Belgika va Hollandiya oxsar vo eyni saviyyado olan dlkalordir.

2001-2012-ci illor arasinda Asiyada informasiya vo kommunikasiya texnologiyalari (IKT)
infrastrukturu ilo igtisadi artim arasinda sabab-notico slagessini arasdirdi. Panelin kointeqrasiya
tisullarindan istifado etdiyi empirik noticolori gostordi ki, bu doyisenler IKT infrastrukturu ila
iqtisadi artim, maliyys inkisafi vo igtisadi artim, IKT infrastrukturu vo maliyys inkisafi arasinda
coxsayli qisa va uzunmiddatli sobab-natica alagalori ils slagalondirilir.

Secilmis 7 6lko iiciin IKT ixracinin iqgtisadi artimla olagesini arasdiriblar. 2015-ci ilin illik
molumatlarindan istifado edilmoklo yaradilan panel molumat tohlilinin naticalorina gors,
soziigedon dlkalorde IK T ixraci igtisadi artimi destoklomisdir [6, 238].

23 Avropa lttifaq: 6lkesi IKT-nin issizliys Vo iqtisadi artima tosirini arasdirib. 1996-2016-c1 illor
arasinda toplanmig molumatlar istifado edilmisdir. FGLS Panel Data Analysis (FGLS)
metodundan istifado edilmisdir. Todqiq olunan illor orzinde IKT hom Al, hom do Tirkiyodo
iqtisadi artima miisbat tasir gostormis, issizliyi azaltmigdir [1, 45].

2000-2014-ci illar arasinda o, informasiya-kommunikasiya texnologiyalart vo maliyys inkisafinin
adambagina diison iqtisadi artima birgo tosirlorini arasdirib. Eyni forziyyo Olkalori golir
soviyyasino goro qruplasdirdigdan sonra da aragdirilib. Sistem {imumilogdirilmis momentlor
metodundan istifado etmoklo endogenlik problemini hall etmisdir. Moalum olub ki, informasiya
kommunikasiya texnologiyalarinin yayilmasi timumilikds iqtisadi artima miisbot vo shomiyyatli
tasir gostarir, lakin maliyyas inkisafina heg bir tasir géstarmir [5, 928].

O, 1993-2013-ct illor arasinda 12 Asiya Olkosindo panel molumatlarindan istifado etmoklo
informasiya vo kommunikasiya texnologiyalarinin enerji istehlaki, iqtisadi artim vo karbon
dioksid emissiyalarina tosirini aragdirib. Todgigatda kasison asililigin mévcudlugunu izah etmok
uciin panel vahid kok testindan istifads edilmisdir. Bu test gostordi ki, internetdan istifado sabitdir
Vo enerji istehlaki, iimumi daxili istehsal, maliyys inkisafi vo karbon qazi emissiyalarmin birinci
forgi sabitdir. Pedroni panel kointegrasiya testinin naticalori doyigonlorin kointeqrasiya edildiyini
gostordi [9, 221].

Avropada informasiya-kommunikasiya texnologiyalari ilo maliyys inkisafinin va iqtisadi artimin
muxtalif aspektlori arasinda olagolor arasdirilir. Dayisonlori toqdim etdikdon sonra onlar sirf
eksperimental tohlil apardilar. Maliyya sistemi vo bank isi kimi miioyyan sobalor informasiya vo
kommunikasiya texnologiyalarinin ona necs tosir etdiyini arasdiriblar. O, xiisusi olaraq maliyys
bazarlarmin, o ciimlodon sohm bazarlarmin inkisafinda IT-nin oynadig1 rolu arasdirib. Biz 1990-
2016-c1 illor arasinda birja ticarati fondlar1 niimunasindon istifado edorok informasiya
kommunikasiya texnologiyalari vo maliyys innovasiyas: arasindaki alagoys dair molumatlar
aragdirdiq. Panel modellori, 0lko soviyyali inkisaf trayektoriyalari vo yerli polinom reqressiyalari
tadqiqatin yekunlasdirilmasinin asas tisullari idi [8. 193].
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Informasiya vo kommunikasiya texnologiyalarinin karbon emissiyalar1 maliyys inkisafinin
iqtisadi artima tosirini arasdirdi.1990-2014-ci illori ohats edon G7 Olkalarinin tahlili gostordi ki,
PMG-dan istifado edon IKT uzunmiiddotli perspektivds emissiyalara miisbot tosir gostorir vo FD
Zoif prognozlasdiricidir. Bundan slave, interaktiv terminin IKT vo FD arasinda monfi omsallar
yaratdig1 vo har iki komponentin iqtisadi artima zarar verdiyi askar edilmisdir [10, 19].

Finansal gelisme seviyesinin verimliligi etkilemesi incelenmistir. Finansal gelismenin ekonomik
bliyiimeyi etkileyen o6nemli bir smirlilik olarak verimliligi artiran teknolojik yeniliklerin
geligsmesi, iiretim maliyetlerini diisiirmek i¢in uygulanmasi gerektigi belirtilmektedir. Riskten
korunma, finansal piyasalardaki kuruluslarin uzmanlagmasini ve daha fazla iiretimin teknoloji
kullanilarak gerceklestirilmesini saglar [3, 163].

Informasiya-kommunikasiya texnologiyalar1 ilo maliyys inkisafi vo iqtisadi artim arasinda olago
aragdirilmisdir. Maliyyo inkisafinin iqtisadi artima mumi tasirini muoyyan etmok 0cln asas
komponent tohlilindon istifado edilmigdir. Dinamik GMM qiymatlondirmasi 2000-2015-ci illor
arasinda 72 Olkodon alinan molumatlar osasinda totbiq edilib. Totbig olunan giymatlondirma
gostordi ki, maliyys inkisafi homiso iqtisadi arttma zoror verir, lakin bu zorar ylksak golirli
Olkalords daha goxdur [4, 662].

Informasiya-Kommunikasiya Texnologiyalar ilo Iqtisadi Artim Arasinda Dlaganin Noazori
Baximdan Tahlili

Miiasir iqtisadi fikrin yaranmasindan bari nozori todgigatlar texnoloji toraqginin sosial tasirlorine
digget yetirir. Texnoloji inkisaflar sonaye inqilabinin iqtisadi todgigatlara neco tosir etdiyini
gostarir. Nozari todqgiqatlar texnologiyanin iqtisadi artima tosirini mizakirs edir [13, 59].

Iqtisadi Diisiinco Maktablarinds Texnologiya vo Iqtisadi Inkisaf Arasindaki Dlagalar
Klassik, Neoklasik, Keynsci, Marksist vo Sumpeter igtisadi baxiglar1 texnoloji inkisafin iqtisadi
artima tosirini mixtslif yollarla giymatlondirmislor. Texnoloji inkisafin iqtisadi artimda tosirli
olmasi fikri yuxarida qeyd olunan iqtisadi diisiinco moktablarinin nimayandalari tarafindan gabul
edilmisdir.

Smit (1776) "Millatlorin sorvati" adli asarinds texnoloji inkisaflart amok bolgusi ilo baslayan
dovrun naticosi kimi giymotlondirdi. Masinlar omoyos qonast etmoyi vo kapitali artirmagi
asanlagdirdi. Marksin fikrinca, texnoloji yeniliklor bazarda mahsullarin qiymatini agsagi salacaq vo
ragabati artiracaq ki, bu da izafi doyari artiracaq. Cozef Sumpeterin “yaradict mahv” adlandirdigi
tohlilinds o, texnoloji innovasiyalarin ragabotlo six alagesina digget gokoarak, igtisadi inkisafin
texnoloji inkisaflarla alds edils bilacayini vurguladi.

Klassik Iqtisadi Diisiincads Texnologiya va iqtisadi Inkisaf Dlagalari

Texnoloji inkisafin igtisadi artima tosiri bu guna gadar mizakira olunmaga davam etmisdir.
Igtisadi artimi arasdirarkon Adam Smit "omok bolgiisii" ideyasinin texnoloji ixtiralarm omok
bolglsiindon gaynaqlandigini diistiniirdii. Buna gora do, iqtisadi artim biznes sektorundan avval
golirso, texnoloji yeniliklor daha sonra galir.

Adam Smito gors iqtisadi artim amak bolgisu vo mexaniklasdirma yolu ila bas verir. Texnoloji
inkisaflar igtisadi artimu siiratlondiracok.

Smitin (1976) "Xalglarin sarvati" kitabinda amok bolglsi va ixtisaslasmanin tohlilinds o, yeni
masinlarin istehsalinin vo moévcud masinlarin birlosdirilmasinin istehsal fazasinda istirak edon
isciloro fayda verocoyini bildirmisdir. Fordlor vo ya sirkstlor vahid istehsal bdlgasinda
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ixtisaslasdiqda texnoloji inkisafin daha da artacagini vurguladi. Bir isdon digorino kegorkon
vaxtdan yaxsi istifado etmoklo is itkisi ohomiyyatli dorocods azalacaq. Yalniz 6z isino diggot
yetiron is¢i catismazliglar1 tez askar edo bilocok. Iscilorin ixtisaslasmasi texnoloji toraqqi vo
iqtisadi artimi siiratlondirocok. Naticods, Adam Smith ixtisaslasma vo amok bolgisi texnoloji
inkisafi dostoklayacayini bildirdi [13, 60].

Fridrix List (1841) asarinda Smitin (1776) elma va texnikaya lazimi digqgoat yetirmadiyino diggot
¢cokmis vo oamok bolgisini haddindon artiq vurgulamisdir. Freeman vo Soete (1997) goro,
bununla bels, Smith (1776: 11) masinlarin (yeni texnikalarin) amok bdlglsi naticasinds meydana
galdiyini, belslikls, hor bir is¢inin daha ¢ox bacariq aldo etdiyini vo bir isdon bir is yerino
kecarkan vaxta gonast etdiyini vurgulayir.

Marsall biliyi igtisadi taraqqinin miharriki Kimi gorir vo bildirirdi ki, tahsilds istifads olunacaq
resurslari segarkon uzunmiddatli diisiinmoak Vo harokat etmok lazimdir, ¢iinki tohsil ham birbasa,
hom do dolayr yolla uzunmiiddotli fayda veracokdir). Noticods, Marsall deyir ki, texnoloji
inkisaflar sayasinds hoyat asanlasir va tohsilds va istehsalda bacariqli amok bdyiimads mihim rol
oynayir.

Robert Maltus klassik igtisadi folsofonin basqa bir niimunasidir. Maltusun bdyuma nazariyyasi
goalir va ohalinin artim templori arasindaki farglorle bagli islonmisdir [14, 51].

Maltus prognozlasdirirdi ki, ohalinin say1 azaldiqca rifah soviyyasi yiiksalocok, ahalinin soviyyasi
artdiqca rifah soviyyssi azalacag. Maltus hesab edir ki, shali hondasi sokildo artdiqca gida vo
dolanisiq resurslar1 da sayca artacagq.

Maltusun béyimo modeli 1820-ci ildon sonraki boyiima tacriibslori baximindan Avropa vo ABS
torofindon aragdirildiginda onun real hoyat sortlorino uygun olmadigi anlasildi. Kapital artiminin
Vo texnoloji inkisafin igtisadi artima neco tosir etdiyini gérmamazlikdon galmoak va ya diizgin
tohlil etmok Maltusian béyima modelinin real diinyada tamamlanmamasinin sabobidir [14, 59].
David Ricardo klassik iqtisadi baxisa malik iqtisad¢ilardan biri kimi texnoloji inkisaf
konsepsiyasindansa istehsal proseslorindo masinlardan istifadoys {stiinlik verirdi. Masini
tapanlarin vo ya ilk dofa istehsal proseslorina faydali sokilds integrasiya edonlorin bir muiddot
sonra gazanc oldo edacoklorini vo bununla da Ustiinlilys sahib olacagim bildirdi. istehsalda faal
sokildo istifado olunan masinlar, moahsulun qiymati asagi diisocok vo monfaat nishoti artacaq.
Lakin bu Gstunliikdon fohlo sinfi deyil, daha ¢ox torpaq sahiblori vo kapital sistemindon yararlana
bilmoyacoklor. Kapitalin vo icaro mohsullarinin giymotlori diigmays davam etso do, iscilorin
maaglar1 azalacaq va is¢ilorin rifah1 azalacaq [13, 61].

Rikardo, sonayedo rogabstin artmasi ilo azalan golir ganununu ortaya goyan yeni texnoloji
inkisaflarin meydana goldiyini bildirdi. Bundan olavs, agrar sahados tatbig olunan mohsuldarligin
artirtlmas1 ganununun sonaye sektorunda totbiq edilon mohsuldarligin artirilmasi ganunundan
daha az tasirli oldugunu bildirib. Rikardo texnoloji inkisafin sonaye sahosinds uzunmuddatli artim
uclin kifayat etmoayacayini va iqtisadi artimin yavaslayaraq dayanacagini miidafis edirdi.

Azarbaycanda Iqtisadi Artim

Bu giin informasiya texnologiyalar1 bir ¢ox doyisonlordon asili olan iqtisadi artima bdyiik tosir
gOstarir. "Yeni igtisadiyyat" iqtisadiyyatdaki doyisikliklori ifads edan yeni bir termindir. Todgigat
subyektinin movgeyindon “yeni iqtisadiyyata” keg¢id dedikda, asasan NTP amilinin, xtsuson ds it
faktorunun istifadasi naticasinds bas veran va iqtisadi artimin yeni keyfiyyati basa diisiiliir.
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Iqtisadi sistemin inkisaf miqyasinin genislonmosi ilo xarakterizo olunan kemiyyet iqtisadi artim
kimi taninir. Adambagsina diison Umumi daxili mahsulun dayisma sirati (qiymat doyisikliklarine
uygun olaraq) iqgtisadi artimin yegana 6l¢lisi olmasa da, on genis yayilmis 6l¢tidiir.

Hazirda informasiya texnologiyalari artiq diinya iqtisadiyyatinin biitiin sahalorina daxil edilib.
Muasir dovrds iqtisadi artim ti¢lin informasiya texnologiyalarinin potensialindan istifado etmoak,
yoni lazimi resurslardan istifado etmok cox vacibdir. Istehsalda bu resurslar ¢cox vaxt miioyyen
kombinasiyada istifada olunur va tizvi butovliik toskil edir. Iqtisadi artimin biitiin komponentlari
informasiya texnologiyalarindan tosirlonir. Bununla bels, geyd etmok lazimdir ki, bunlar ilk
ndvbads tachizat amillarins tasir gostarir.

Igtisadi artim IKT kimi sektorlarin inkisafindan asilidir. informasiya vo rabito sektoru onanavi
olaraq ilk névbada komputer xidmatlori, kiitlovi yayim vo telekommunikasiya saholorini arasdirir.
Bozi Glkoalor, masalon, Kanada, sonradan yeni tosnifat toklif etdi; “Informasiya texnologiyalar1 vo
telekommunikasiya” adi altinda telekommunikasiyada kompiiter xidmotlori va kitlovi nagriyyat
birlosdirilib. Digarlarinda informasiya-kompiiter ~ texnologiyalari, informasiya-Sion
texnologiyalar1 vo ya it sahalori adlanan anlayislar var. Noticado hor zaman izahat vermoak
lazimdir. Buna gora da, sartlor hals tam yetismomisdir.

Azorbaycanda informatika tohsilinin verilmasinda, IT infrastrukturunun yaradilmasinda dévlot
mithiim rol oynamalidir. Son illords onun bu sahado foaliyysti xeyli artmigdir. Yiiksok
texnologiyalar sahasinds texnoparklar yaradilib, hokumatin “elektron Azarbaycan”in yaradilmasi
programi davam edir.

Hokumot hom dovlet, hom do 6zol sektorlar iiciin IT miitoxessislorinin hazirlanmasina
cavabdehdir. Bu b6lmads "isin elektron qarsiliql foaliyysto hazirlanmasi” ilo bagli da problemlor
var. Ekspertlor bildirirlor ki, Azarbaycanda amok bazarinda informasiya texnologiyalar1 tizro
programgilara tolobat gox yiksakdir. Bundan olava, ekspert ¢atigsmazligi da artir.

Azorbaycanda IT tohsilinin verilmasinds vo IT infrastrukturunun yaradilmasida dévlet mihim
rol oynamaqdadir. Hokiimatin bu sahado foaliyysti son illordo xeyli artmisdir. Yiiksok
texnologiyalar sahosinds texnoparklar yaradilib, hokumaotin “elektron Azorbaycan”in yaradilmasi
programi davam etmakdadir.

Bu cargivada, dovlot hom dévlet, hom do 6zol sektor iiciin IT miitoxossislorinin hazirlanmasina
cavabdehdir. Bu bo6lmads "isin elektron qarsiliqli foaliyyoto hazirlanmasi" ilo bagh da
problemlords tohlil olunmusdur. Ekspertlor bildirirlor ki, Azorbaycanda omok bazarinda
informasiya texnologiyalar1 iizro programcilara tolobat cox yiiksokdir. Ustolik, ekspert
catigmazlig1 da artmaqdadir.

Bunun naticasidir ki, Azorbaycan iqtisadiyyatinda informasiya texnologiyalarinin tatbigi Ggln
daha olverisli soraitin surstlo inkisaf etdiyini vurgulamaq olar. Onlarin istifadasinin no godor
effektiv olduguna dair bazi ziddiyyatli moalumatlar var. Bunu Azarbaycanda bazi miiassisalorin iT
xorclorinin artmasi da dostokloyir. Bitin bunlara goro IT amili iqtisadiyyatin inkisafi iigiin
Azorbaycan iqtisadiyyati li¢lin miisbat perspektivlora malikdir.

Eyni zamanda IKT-nin milli igtisadiyyata tasirini miisyyon etmak cotindir. Texnoloji inkisaf va
informatika Azorbaycan igtisadiyyatmin artimina az tosir edir. ETT vo IT ilo baglh miiasir igtisadi
inkisafin asas komponentlori hals kifayst gadar inkisaf etdirilmayib.

Model gostarir ki, sistemin har bir komponenti potensial komponenta ¢evrilmoak figiin ilkin sorait
yaratmag mogsadi ilo potensial komponents gevrilmalidir, belslikls, IT-nin inkisafi istiqgamotindo
dovlat torofindon hayata kegirilon kompleks todbirlor sistema daxil edilmolidir. real element.
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Kompleksin osas aktivlosdirmo moévzulari, dovlat, is diinyas: vo 6zal-ddvlot torafdashigi, biitiin
elementlori aktivlogdirir.

Sokil 1. Olks igtisadiyyatinda informasiya texnologiyalarmnin potensialinin reallagdiriimasi {igiin
analitik model.

Milli iqtisadiyyatda iqtisadi artimun IT amilinin faallasmasinin

1stigamatlari
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shalinin v sir- Milli iqtisa- internetin, In- iqtisadiyya || IT  qorarlann
katin 1s¢1 heyati- diyyat miq- ternet- biznesin tin IT- biznesin
nin IT savadlili- || yasinda IT- qanunvericilik sektoruna ehtiyaclarina
g1, Infrastruktur dastaklanmasi, investisiya adaptasiyas,
dovlat sektoru un yaradil- intellektual larn biznesin
vo dovlet mast va milkiyyatin, stimullagdt || (ohlikasizliyi
organlarn va 1da- inkigaf informasiya rilmasi, va
ralari isgilarinin etdirilmasi saboakalarinin IT- davamliligy
1Xtisas saviyyas- va s. hilqug- sektorun
sinin artirilmasi larimin qorun- inkisaf

B masi etdirilmasi -

=

Faallasdirma subyektlari - Dovlst, biznes, universitetlor, ETT

Subyektlarinin ¢oxtarafli va ikitarafli tarafdash

Moanba: Muallif tarafindan tortib olunmusdur.

Informasiya texnologiyalarinin potensialinin reallasdirilmas: iiciin elmi todgigat vo istehsalat
sahasinda miixtalif torafdashqlar ¢ox vacibdir. Bunlar xiisusi layihalor ti¢ciin h6kumat, 6zal biznes,
universitetlor vo ITT-ni birlosdiron torofdasliq ola bilor. Torofdasliq ham ikitorafli, hom do
coxtorofli ola bilor. Masalon, hdkumsat elmi-tadqigat institutlar1 ilo, hokumat miusassisalorlos,
hokumot universitetlorlo omokdasliq edo bilor vo s. Olko dévlot torofindon dostoklonon cevik
qarsiligh faaliyyat sistemi yaratmalidir. Bunun {ig¢lin miivafiq ganunvericilik hazirlanmalidir.

Yuxarida qeyd edilonlori yekun olarag, belo Umumilosdira bilorik, diinyanin on gabaqcil
iqtisadiyyatlarinda belo, iqtisadi artimim IT amili halo tam agilmayib. Miiasir, giiclii igtisadi artim
amilinin potensialin1 soforbor etmok moagsadilo Azorbaycanda informasiya texnologiyalarinin
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totbiginin suratlondirilmasi va informatika tohsilinin populyarlasdirilmas: istiqgamatinds intensiv
islor aparilir.

Azarbaycan NUmunasi

Butin 6lkalar Gizra migayiss moagsadloari tiglin igtisadi artim miiayyan bir dovr arzinds 6l¢uls bilon
igtisadi amillorin komiyyat doyigsmosi kimi muayyon edilir. Bu iki gosterici iqtisadi artimi
misyyan edir va bir-biri ilo interaktivdir. Bu gostaricilor xalis milli mahsulun va ya real milli
mMahsulun artmasi vo adambasina diison xalis milli mahsulun va ya real milli mahsulun artmasidir.
Bu gostaricilordon har hansi birinin istifadasi nozardon Kkegcirilon vo tohlil edilon sosial-igtisadi
prosesin novinln naticasidir. Makroiqtisadi baximdan asagidakilar iqgtisadi arttmin an muihim
gostoricilori hesab olunur:

1. UMM vas ya milli golirin artirilmast;

2. Milli golirin vo adambasina diison UDM-in artmast;

3. lqtisadiyyatda saholorin vo adambasina sonaye mohsullarinin istehsalinin artirilmas.
Igtisadi statistikada dinamikan1 yoxlamaq iigiin cox vaxt “artim siirati”, “artim siirati” vo “slava
artim tempi” kimi gostaricilordan istifads edilir.

e Omok ehtiyatlarinin komiyyat vo keyfiyyati;

e Tobii ehtiyatlarin kamiyyat vo keyfiyyati,

e Elmi-texniki toraqqi;

e Osas kapitalin doyari.

Idaroetmo bacariqlar1 va sahibkarliq gabiliyyati iqtisadi artima asasli tasir gostaran amillordir.
Azaorbaycan iqgtisadiyyati son 25 ildo dord morholads inkisaf edib:
1. Miistoqilliyin ilk illori (1991-1994) 6lkenin iqtisadi tonozziil dovrii olmusdur. Bu illor hom
do Azarbaycan dovlatinin bilavasito miibarizo apardigi dovr idi.

2. 1995-2003-cii illor arasinda bag vermis bu proses kecid vo barpa dovrii, eloco do strateji
iqtisadi 1slahatlarin  hoyata kecirilmasi dovrii olmusdur. Bu doévrdo 6lkado bazar
iqtisadiyyatina kegid, siyasi sabitlik vo mohkom iqtisadi slagalor olde edildi.

3. 2004-2014-cti illor iqtisadi toraqqi vo inkisaf dovriinii ohato edir. Bu dovrlords hoyata
kegirilon iqtisadi arttim modeli Azorbaycan Respublikasinin iqtisadiyyatint diinyanin on
stiratlo inkisaf edon vo inkisaf edon iqtisadiyyatlarindan birino ¢evirmisdir. ©ldo olunan
neft golirlorinin bir hissesinin 6lke iqtisadiyyatina aktiv sokilde yatirilmasi naticasinda
Azarbaycan ¢ox qisa miiddotds yliksok orta galirli 6lkslorden birina ¢evrilmis, biitovliikkdo
Olkonin sosial-iqtisadi infrastrukturu inkisaf etmisdir. Bu, koklii sokildo yenilonmis vo
qlobal ragabat gabiliyyati shomiyyatli doracado artmisdir.

IKT sektoru Azorbaycan iqtisadiyyatmin dinamik inkisaf edon sahslorinden biridir. IKT sektoru
igtisadiyyata shomiyyatli doracads tasir gostorir. Bu sektora telekommunikasiya vo genis ¢esiddo
istehsal vo xidmat sektorlar1 daxildir. Dovlotin, iqtisadiyyatin va camiyyastin bdylmasini
dostokloyon IKT istehlakgilar vo biznes arasinda {insiyyat Vo molumat mibadilssi Gglin alverisli
sorait yaradir.

Informasiya-kommunikasiya texnologiyalarinin genis totbigi mohsuldarligin siirotlo artmasia va
yeni biznes saholorinin agilmasina sabob olur. Umumi daxili mohsulun artimi, xiisusilo bir ¢ox
inkisaf etmokdo olan 06lkalords informasiya-kommunikasiya texnologiyalarindan istifado ilo
ohomiyyatli doracade dostoklonmisdir. Informasiya vo kommunikasiya texnologiyalar yeni biznes
imkanlar1 yaradir. Beynolxalq tocriibs var ki, informasiya-kommunikasiya texnologiyalari
sektorunda yaradilan hor bir yeni is yeri 6lko igtisadiyyatinin digar sahslorinds toxminan iki-dord
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yeni is yeri yaradir. Sonaye sektorunda informasiya-kommunikasiya texnologiyalarindan istifado
mohsuldarligin artmasina, bu isa 6z novbasinds yuksok texnologiyali iqtisadi aktivlerin daha
sliratlo artmasina sabab olub.
Informasiya-kommunikasiya texnologiyalar1 sahasindo innovasiyalarda asagidaki ii¢ tendensiya
miisahido olunur:

e informasiya bollugu,

e istifadonin asanlig1 vo informasiyanin emali imkanlari.
Elektron alotlorin kdmayi ilo gobul edilon, 6tirtlon va tokrar emal edilon molumatlarin miqdari
xeyli artmisdir. Osyalarin interneti, yiiksok molumat hacmi vo sosial sobokalor informasiya
zonginliyini daha da artirmaga imkan verir. Man istifadacilorlo daha ¢ox Unsiyyatds olmag, yeni
mohsullardan (xidmotlordon) istifade etmok vo istehlak¢i yoniimlii IT sistemlorindon istifada
etmokdo bir az daha rahatam. Magin Oyronmosi vo bulud hesablamalarinda shomiyyatli
iralilayislor hesablama imkanlarini shomiyyatli doracados artirdi.
Muixtalif dovlat strukturlarinda sistemlorin funksional uygunsuzlugu vo vahid texniki gorarlarin
icrast ilo bagli problemlor halo do gqalmaqdadir. M6vcud problemlar hom iqgtisadiyyata, hom do
informasiya comiyyatinin inkisafina monfi tosir gostorir. Azarbaycanin goalocoyinin muhim
gostaricisi rogomsal savadliligdir. Masalo ondadir ki, rogomsal savadliliq iqtisadiyyatin olava
doyor yaratmaq prosesinin artmasina gotirib ¢ixarir. Bozi toskilatlarda onsnavi yazigsmalardan
istifado sonodlorin rogomsal imzalanmasinda miioyyan c¢atinliklora gotirib ¢ixarir vo mocmu
biznes potensialina zoror verir. Resurslarin mohdud oldugunu nozaoro alarag, informasiya-
kommunikasiya texnologiyalari imkanlarinin standartlagdirilmast vo unifikasiyast yolu ilo
funksiyalarm somarali sokildo moarkazlosdirilmasi vacibdir. Son on ilds diinya tizro IKT xidmatlori
ixracinin iimumi xidmotlor ixracinda payr 10 faizden ¢ox artmigdir. Olkonin maliyys, sosial,
igtisadi vo modoni inkisafi IKT sahosindo islahatlarin aparilmasi, 6zal sektorun artimi, dovlot
budcoasinin golirlorinin artirilmas: vo Xxarclorin daha sasmorali idaro olunmasi hesabina yeni is
yerlarinin acilmasina imkan veracok. IKT sektorunda innovasiyaya ydnalmis islahatlar 2025-ci ilo
godor davam edocok. Bu gin muasir xidmatlorin hacminin vao mixtalifliyinin artirilmas,
yuksoksuratli vo geniszolaqli sabakalorin ohats dairasinin genislondirilmasi ¢ox vacibdir. Bu yolla
Mhz 6lks igtisadiyyatini yiiksalds, insanlarin texniki biliklorini artira vo rogomsal iqgtisadiyyat
qura bilocok. Qeyri-neft sektorunun artimma ilk ndvbada informasiya-kommunikasiya
texnologiyalar1 tosir edib. IKT-nin tosirini 0yronmok iigiin igtisadiyyatin hom neft, hom do geyri-
neft sektorlarinda UDM-do istehsalin inkisaf dinamikasi iizro mitomadi tohlillor aparilir. Bu
tohlillor hans1 miithiim amillors asaslanaraq konkret noticalor verir. Neft vo geyri-neft sektorunun
inkisafi vo siyasotinin muoyyonlosdirilmasi burada hoyata kegirilir.

Natica

Miiasir informasiya iqtisadiyyatlarinda informasiya kommunikasiya texnologiyalarinin
ohomiyyati artir. IKT sektoru vo beynolxalq ticarot xiisusilo IKT sonayesinin qloballasmast ilo
ohomiyyatli dorocodo doyisdi. Qlobal bazarda olan 6lkalor informasiya-kommunikasiya
texnologiyalarinin istehsali vo istifadasi ilo yanasi, IKT mohsullarinin ixracina da daha cox
ohomiyyat vermays baslayiblar. Bu texnologiyalarin ixracindan yiiksok pay aldo edan Glkalor
global bazarda igtisadi mévqgelorini méhkamlondirmislor.

Biliyin, innovasiyalarin vo Yyuksak texnologiyalarin genis istifadosi miiasir iqtisadiyyatin osas
elementloridir. Yuxarida gqeyd olunan amillordon on miihiimii olan informasiya texnologiyalarinin
totbigi igtisadiyyatin inkisafinda miihiim problemdir. Iqtisadi siyasotin somorali aparilmasi vo
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biitlin diinyada davamli islahatlara nail olmaq {i¢iin tez-tez yeni iqtisadi inkisaf strategiyalari
hazirlanir vo hayata kegirilir. 2016-c1 ilin sonundan Azarbaycan iqtisadiyyatinin asas sektorlarinin
artim {iglin Strateji Yol Xoritosi yaradilib. Onlarin hoyata kegirilmasinds moagsad igtisadiyyatin
ragabat gabiliyyatini artirmaqdir.

2016-2022 IT strategiyasmin prioritetlori elektron hokumot vo rogomsal iqtisadiyyatdir.
Igtisadiyyatda vo comiyyatda bas veran ohomiyyatli dayisikliklorla slagodar olaraq igtisadiyyatin
rogomsal hissasinin shomiyyati artmisdir. Yeni texnologiyalar vo platformalar sayasinds
korporativ idaroetma vo fordlor arasinda getdikco daha genismiqyash qarsiligli slage amaliyyat
xarclorini azaldir vo Ho-lay qurumlari vo hokumat strukturlari ilo daha six slage yaradir. Buna
g0ra do sobaka xidmatlori, yoni ragomsal vo ya elektron xidmatlors asaslanan iqtisadiyyat yaranir.
Inkisaf etmis dlkalordo UDM-in 70%-don goxunu taskil edon igtisadiyyatin rogomsal segmentinin
genislonmosinin osas sobobi tranzaksiya sektorunun artimidir. Bu sektora dovlet idaragiliyi,
moslohat vo informasiya Xxidmatlori, maliyys, omtos vo porakonds ticarst, fordi vo sosial
xidmatlor, eloca do muxtalif ictimai xidmatlor daxildir.

Rogomsal iqtisadiyyatin on yaxs1 isladiyi yer coxlu sayda istirak¢iya vo IKT xidmatlorinin yiiksok
niifuzuna malik bazarlardir. Bu, ilk novbado “Internetdon asili” sahaloro (nogliyyat, ticarat,
logistika vo s.) aiddir vo E-seqmentin payinin toxminoan 10%-ni toskil edir.

Instagram, Facebook, YouTube, Twitter, LinkedIn, Instagram va digar sosial sabakalor global
miqyasda dord sosial soboka meylini miiayyan edir: sosial media, mobil texnologiyalar, biznes
analitikas1 vo bulud hesablamalari.

Ragomsal igtisadiyyat texnoloji cohatdon real vo hiiquqi soxslorin bir-biri ilo birgs foaliyyatlor
haqqinda iinsiyyat qura bildiyi bir miihitdir. Miiasir iT istehsal1 sayasinda yiksok siirat vo ¢ox
yonliilik daha ¢ox yayilmigdir. Sonuncu daha qisa omiir vo slratli inkisafi vo yeni mahsullarin
ortaya ¢ixmasi ilo xarakterizo olunur. Rogomsal texnologiyalar boyiik hacmli amaliyyatlarla bagli
tipik problemlorin hollini daha ucuz, daha suroatli, asan vo daha vasitogi eda bilor. Bu, bozi
xidmotlords istifads edilo bilar.

Avtomatlagdirilmis soboko xidmotlori yaxsi isloyan veb-sayt vo ya mobil program kimi
vasitogilori avoz edo bilor. Bu nov isin toskili xidmatlorin Xarclorini ohomiyyatli doaracads
azaltmagqla yanagi, hom do muxtolif fordi istehsal tisullarinin dominant rol oynaya bilacoyi yeni
iqtisadi qurulusa gotirib ¢ixaracaqdir.

Coxsayli hesablamalar rogomsal iqtisadiyyatin mixtalif sonaye saholorinin 50%-don ¢oxunu
ohomiyyoatli dorocods doyisdiyini gostarir. Ciinki IT va platformalar biznes modellarini tamamilo
doyisir vo vasitogGilori aradan qaldirir vo daha ylksok effektivliys nail olmaq igiin onlar
optimallagdirir. Diinya Bankinin ekspertlorinin arasdirmalarina gora, ylksoksuratli internetdon
istifadonin 10% artmas1 UDM-in illik artimin1 0,4%-don 1,4%-o yiiksaldo bilor.

Olkalarin UDM-da illik pay1 inkisaf etmis Slkolordoki orta hesabla 7%-la migayisads rogomsal
igtisadiyyatin rolunun vacibliyini gostarir.

Azorbaycanda geyri-neft sektorunun inkisafinda vo iqtisadiyyatin rogabat qabiliyyatinin
artirilmasinda IKT sektoru ¢ox vacibdir. IKT-nin UDM-o tasiri ilo bagli tohlilin noticalori g6storir
ki, ham geyri-neft UDM-i, hom da IKT vo UDM arasinda miisbot korrelyasiya-reqressiya oslagasi
moveuddur. IKT sektorunun golirlorinin artmast UDM-in artimina birbasa tasir gostorir. Tohlillora
gora, IKT sektorunun galirlori artdigca UDM-in hacmi do artib. IKT hom do geyri-neft sektorunda
UDM artimin1 dostoklayir. Ona gora do IKT golirlori golocokdo UDM-in artimu iiciin daha bdyiik
imkanlar yaradacaq.
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Informasiya texnologiyalar1 biznes oslavalorinin oan ¢ox yayilmis totbiglori arasinda idaroetms,
marketing vo idarsetmo qorarlarinin gobuluna komok edon miasir doastok sistemlori,
telekommunikasiya sobokalori vo sistemlori, maliyys vo iqgtisadi informasiya sistemlori vo
verilonlar bazalar1 daxildir.

Arasdirma zamani malum olub ki, informasiya texnologiyalar1 toklif amillori vasitesilo makro va
mikro soviyyads iqtisadi artim amillaring hartarofli tosir gostorir.

1. IT-nin iqtisadi artima tosirini giymotlondirarken birbasa makroiqtisadi artim vo dolay1
istehlak¢1 golirlori nozors alinmalidir. Bu, IT xidmotlorinin vo avadanligmin maya
doyarinin azaldilmasi, amaliyyat xarclorinin vo sahvlorin azaldilmasi, korporativ va
ictimai sektor toskilatlarinda toskilati dayisikliklorlo bagli todgiqgatlar vasitssilo
nlimayis etdirilib.

2. Informasiya texnologiyalarinin omok mohsuldarhigmna vo iqtisadi artima neco tosir
etdiyini giymatlondirmok Gclin ham mikro soviyyali iqtisadi gdstoricilor (smok
mohsuldarliginin artmasi; istehsal amillarinin mumi samaraliliyinin yiksaldilmasi;
sirkotin, mallarin vo Xidmatlorin rogabst qabiliyystinin artmasi), hom do makro-
saviyyali iqtisadi gostaricilor (amok mohsuldarligiin yiiksalmasi; amillorin Gmumi
mohsuldarliginda istehsalin artmasi; makroiqtisadi artim).

3. “Mohsuldarliq paradoksu” informasiya texnologiyalar1 konsepsiyasi haqqinda izahat
verilir. Bu konsepsiyani izah etmok Uc¢un vaxt amilini (mivaqgsti gecikmalor
problemi) nozardan kegirmok tovsiys olunur. Bunun kimi:

- Xorclorin artim tempi noticonin artim tempindon artiq olarsa, IT artim fazasinda
olacaq (S-formali galir artim ayrisi);

- IT hom yeni mohsullarin qiymatini, ham do kohna mohsullarin qiymatini
doyisdirmoklo, hom do mohsul satis hocmini artirmaqla qisa vo orta muddatli
manfaatin artmasina sobab ola bilar;

- IT genis yayilmis innovasiya proseslori, 0 climlodon iqtisadiyyatin IT ilo birbasa
alagasi olmayan saholordir.

4. IT iqtisadi inkisafin potensial siiriiciisii kimi miioyyon edilmisdir. IT-nin potensial
amildan real igtisadiyyata gevrilmosini miayyan edon ilkin sartlor miiayyon edilmisdir:
milli igtisadiyyat vo biznes “elektron qarsiigh foaliyysto hazirlhq” (Internetin
yayilmasi, telefonlarin inkisafi, miitoxassislorin mévcudlugu ve s.), aktiv voaziyyat. IT-
nin hayata kegirilmasino imkan veran siyasot (muossisalords, universitetlords vo EIT-
lords IT inkisafinin maliyyalosdirilmasing sorait yaradilmasi vo s.).
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BJIUSTHUE HHOOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT U1 HA
3KOHOMHWYECKHUI POCT: IPUMEP ABEPBAVI’KAHA

AmuH Tarues
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PE3IOME

B crpanax, rie 3akoHUMIIaCh MPOMBIILIEHHAs PEBOJIIOIMS, MTOSBUINCH HOBBIE UJIEU U CTPATETHH,
KOTOpbIe chopMUpOBaIM SKOHOMHUKY. MH(PpOpMaMoHHOE OOIIECTBO SBIAECTCS TPETHUM 3TaroM
mpolecca ColruaIbHO-9KOHOMUYECKOTO pa3BuTHs. Harnbosee BaKHOW 0COOEHHOCTHIO ATOTO JTamna
SIBJISIETCSL WCIIOJIB30BaHWE HWHGOPMAIIMM W TEXHOJIOTHI, OCHOBAaHHBIX Ha 3HAHUSX, BO BCEX
CEKTOpaX, TaKMX KakK CBs3b, 0OpazoBaHuEe U 31paBooxpaHeHHe. CTpaHbl OTHAIOT MPUOPUTET
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MOJIUTHKE, KOTOpasi MOOMIPSET HAYYHO-TEXHUYECKHI MPOrpecc sl 00eCIeYeHUs] YCTOWIHBOTO
KOHOMHYECKOT'O POCTa, BHICOKOTO YPOBHS OJIATOCOCTOSIHMS U TIpaBa roJioca B MEKAYHAPOIHOM
KOHKYPEHIIUHU. IIOTOMY YTO 3TH TEXHOJOTHH MOMOTAIOT YIYYIIUTh IPyTrUe 00JIACTH SKOHOMHUKH 32
cueT MOBBIMEHUS 3((HEKTUBHOCTH M TMPOU3BOAMTEIBHOCTH CHCTEM. B mporecce coruanbHO-
SKOHOMHYECKOTO PAa3BUTHsI OOIIECTBAa IEPENUId OT NEPBOOBITHBIX MEPUOJIOB K arpapHOMy
o0IleCTBY, OT arpapHoro oOIIecTBa K WHAYCTPUAILHOMY OOILIECTBY, a Telepb M OT
WH(POPMAIIMOHHOTO O0IIECTBA K HHYCTPUAIBHOMY O0IIECTBY. KOMITbIOTEpHBIC TEXHOJIOTHH TaK
KE Ba’XHbI JJIL I/IH(i)OpMaL[I/IOHHOFO OGH.[CCTB&, KakK JIOaU u MEXaHU3alusa JJIL
CEIIbCKOXO3SMUCTBEHHBIX W WHAYCTpHaldbHBIX oOmmecTB. MKT cocToar W3 Bcex TEXHMYECKHX
CPEICTB, KOTOpPBIE MPeoOpa3yroT, 00pabaThIBAIOT, 3alKCHIBAIOT U IMEPEAAOT HU(POBBIC BHUJIBI
UHPOpMaIINH, TaKHe KaK Tene(oH, KOMIBIOTED, PaaHo, TEICBHICHHE U PA3IUNYHbIC TEXHOJIOTUU
OecripoBomHOW  cBsizu. B cratee  paccmarpuBaercs — BIMsSHUE — MH(OPMAIOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI Ha 3KOHOMUYECKHUI pocT A3epOaiimkana.

Karouesbie ciioBa: MHbopmanus, KOMMYyHHKAIHSI, TEXHOJIOTHH, 3KOHOMHKA, POCT
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ABSTRACT

Azerbaijan, located at the crossroads of Eastern Europe and Western Asia, is a country endowed
with rich natural resources that have played a significant role in shaping its economic
development and national income distribution. This article explores the impact of Azerbaijan's
natural resources on its economic growth and the distribution of national income. Economic
development is a complex phenomenon characterized by various aspects, such as changes in
social structures, interactions with the population, the role of national institutions, the promotion
of economic growth, the reduction of inequality, and the eradication of poverty. Azerbaijan's
economic journey has undergone several stages of development, reflecting these multifaceted
transformations. From the period of gaining independence to the recent process of reintegrating
liberated territories into the national economy, including the impact of fluctuating oil prices,
various facets of modern economic development can be observed in Azerbaijan's economic
landscape. This article delves into the specific characteristics of the country's economic growth,
the distribution of national income, and the utilization of natural resources. Azerbaijan's most
prominent natural resources are its vast oil and gas reserves, primarily located in the Caspian Sea
region. These resources have been a cornerstone of the country's economic development since the
late 19th century when the world's first offshore oil well was drilled in Baku. Today, Azerbaijan
remains a significant player in the global energy market, exporting oil and natural gas to
international markets. This sector has not only contributed substantially to the national income but
has also attracted foreign investments and created jobs. The exploitation of oil and gas reserves
has fueled Azerbaijan's economic growth over the years. Revenue from energy exports has
financed infrastructure development, improved healthcare and education, and modernized various
sectors of the economy. As a result, Azerbaijan has experienced robust economic growth rates,
particularly in the early 2000s, when energy prices were high. While the energy sector has been a
driver of economic growth, it has also contributed to income inequality and regional disparities
within the country. The wealth generated from oil and gas exports has not been evenly distributed
among the population. The capital city, Baku, and its surrounding areas have benefited
disproportionately, leading to a concentration of wealth in the urban center. Many rural areas, on
the other hand, have not seen the same level of development and prosperity. The exploitation of
natural resources, especially in the energy sector, has raised environmental concerns. Oil spills,
pollution, and habitat destruction are some of the environmental challenges that Azerbaijan has
faced. Balancing economic development with environmental sustainability remains a critical
challenge for the country. In conclusion, Azerbaijan's natural resources, particularly its oil and gas
reserves, have played a significant role in driving economic growth and national income.
However, they have also contributed to income inequality and regional disparities. To ensure
long-term economic stability and equitable income distribution, Azerbaijan is actively pursuing
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diversification efforts and sustainable development practices. Balancing the exploitation of natural
resources with environmental conservation will be crucial for the country's future prosperity.
Keywords: Natural Resources, economy, economic growth, GDP, national income distribution

TOBIi EHTIYATLARIN iQTiSADI ARTIMA VO GOLIR BOLGUSUNO
TOSIiRi: AZORBAYCANIN TOHLILI

Hiiseyn 9liyev
Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi Akademik Hoson Oliyev adina Cografiya Institutu
“Insan cografiyas:1” ixtisas1, Doktorant, https://orcid.org/0009-0002-7723-916X, huseynaliyev962@gmail.com

XULASO

Iqtisadi inkisaf, sosial quruluslarda, ohali vo milli qurumlarla miinasibotlorde doyisikliklor,
iqtisadi artimin siiratlonmasi, borabarsizliyin azaldilmasi vo yoxsullugun aradan qaldirilmasini
ohato edon ¢oxdlgiilii bir prosesdir. Azorbaycan iqtisadiyyati da bir sira inkisaf morhalolorindon
ke¢misdir. Azorbaycanin milli iqtisadiyyatinda miistoqillik dovriindon baslayaraq azad edilmis
orazilorin 6lko iqtisadiyyatina reinteqrasiyasi prosesing, o ciimlodon neftin ucuzlasma ddvriing
godor miiasir iqtisadi inkisafin bir sira xiisusiyystlorini miisahido etmok olar. Moaqalado tobii
ehtiyatlarin 6lkonin iqtisadi artiminin, milli golir bdlgiistiniin vo inkisafinin xiisusiyyatlori
miizakirs olunur.

Acar sozlor: Tabii ehtiyatlar, iqtisadiyyat, iqtisadi artim, UDM, milli golir bolgiisii

Giris

Azorbaycanin Qafqaz regionundaki cografi mvqgeyi onu zongin biomiixtalifliyi vo landsaftlarinin
miixtolifliyi ilo digor 6lkalordon forglondirir. Azarbaycan hom do iqtisadi cohstdon miihiim tobii
ehtiyatlara, ilk novboda 6lkenin iqtisadi artiminda merkezi rol oynayan neft vo qaza malikdir.
Azorbaycan hokumotinin apardigi iqtisadi siyasat gostorir ki, qlobal yasil inkisaf modelins kegid
6lke ti¢lin karbon inkisaf modelindon konara ¢ixmagq ti¢iin yeni imkanlar yaradir. Beloliklo, 6lkada
aparilan islahatlarin beynoalxalq 6hdoliklori yerino yetirorkon 6lkoni daha yasil, daha davaml
iqtisadiyyata yonaltmok {i¢iin giindomi var. Bu 6hdoliklore Birlosmis Millatlor Toskilatinin Paris
sazising, davamliliq giindomino vo 2030-cu ilo qador milli soviyyads tohfolora asason miioyyon
edilmis istixana qazi emissiyalarini azaltmaq 6hdsliklori daxildir (9).

Azorbaycanda miixtolif ekoloji strategiyalarin mdvcud olmasina baxmayaraq, iqtisadiyyatin
miixtolif saholorindo iqtisadiyyatin  yasillasdirilmasina yonolmis todbirlorin  daha six
olagolondirilmoesina ehtiyac var. Azorbaycanin yagil transformasiyas: iqtisadi artima vo sosial
inkisafa komok edo bilor, homginin tobii ehtiyatlarin igtisadiyyatin vo firavanlhigin asili oldugu
maliyyo imkanlar1 vo xidmeotlori gdstormoyo davam etmosini tomin eda bilor. Iqtisadi inkisafin
yagsillagdirilmast mohsuldarlig1 vo yeniliyi artira bilar, yeni is yerlori vo bazarlar yarada bilor vo
iskele golirlorindon slava golir alds edo bilar. Biitiin bunlar1 nezars alaraq, Azorbaycanda aparilan
kompleks foaliyyoto niimuno gostormok olar. Yasil iqtisadiyyat konsepsiyasi kimi miiasir
amillorin milli iqtisadiyyatin inkisafina daxil edilmosi dovlotin hoyata kecirdiyi sosial-igtisadi
islahatlar paketlorindo goriiniir. Bu, ona goradir ki, Azorbaycanin 2030-cu ilin iyulunda 6zl dgiin
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yaratdig1 tohliikolordon biri do odur ki, o, tomiz miihiti tomin etmoyo vo yasil iqtisadiyyat
konsepsiyasini hayata kegirmaya galisir (3, S.75).

Azorbaycan 2014-cii ildo iqtisadiyyata zorba vuran neftin qiymaotinin diismosindon xeyli avvel
biznes miihitinin yaxsilasdirilmasi iizro islahatlar morhalasine baslayib. 2016-c1 ildo Azarbaycan
hokumati neftin gqiymotinin yenidon artmasii goézlomok ovozino, 11 osas sektorda 2020-ci ilo
qader iimumi iqtisadi islahatlarin prioritetlorini vo milli iqgtisadiyyat ii¢iin strateji yol xoritasini
hazirlamaga qorar verdi. Iqtisadi idaroetmo sahasinda aldo olunan naticolorin qorunmas siyasi vo
horbi arenada da 6z oksini tapmisdir. Miistoqilliyin ilk illorinden Qarabag va Sorqi Zongozur
igtisadi rayonlarinin isgali Azorbaycan iqtisadiyyatina bdylik ziyan vuran bir proses olmusdur.
Lakin 2020-ci ildo siyasi vo harbi qoloba noticasindo bu torpaqlar faktiki olaraq Azorbaycan
iqtisadiyyatina qaytarilib. Isgaldan azad edilmis orazilorin milli igtisadiyyatin bir hissosino
cevrilmosi iicin atilan addimlar gostorir ki, Azorbaycan hdokumati iqtisadi inkisaf
konsepsiyalarinin hoyata kegcirilmosino miiasir yanasmalarin totbiqino boylik derocads {istlinliik
verir. Naticods, miinaqigodon sonraki tikinti modelinin totbiqi inzibati vo regional bdlgiiniin
yenidon qurulmasindan tutmus sorbost bazar konsepsiyasini 6ziindos comlosdiron xiisusi iqtisadi
zonalarin yaradilmasina, multimodal naqliyyat dohlizinin iso salinmasina qodar bir ¢ox sahalori
ohato edir.

Inkisaf etmokda olan &lkelords iqtisadi inkisafin tomin edilmosi vo milli iqtisadiyyatlarin inkisaf
tempinin qorunmasi birbasa iqtisadi vo siyasi qurumlarin foaliyyati ilo alagslondirils bilor. Diinya
otraf mihit vo inkisaf Komissiyas1 davamliligi golocok nosillorin 6z ehtiyaclarii 6domok
qabiliyyatini pozmadan indiki toloblors cavab veron bir inkisaf olaraq toyin edir. Davaml
inkisafin tozahiirii Azarbaycanin 2030-cu il liglin “Azarbaycan 2030: sosial-iqtisadi inkisafin milli
prioritetlori” Soroncamidir (1). Digoer bir institusional yanagma-sosial-iqtisadi inkisafin milli
prioritetlori-milli igtisadiyyatin inkisafinin miiasir marhaslslarini ohats edir. Beloliklo, tomiz miihit
vo miiasir innovasiyalar sahesi olan “yasil artim”  0Olkosi miioyyon edilmosi gostorir ki,
Azarbaycanin iqtisadi inkisafina tohdidlor miiasir inkisaf modellorine uygundur.

Azarbaycan Respublikasinin Neft-Qaz Sektoru

Gonc miistoqil dovlet kimi Azorbaycanin diinya iqtisadiyyatindaki yeri méhkomlonir vo onun rolu
artir. Miistoqilliyimizin 30 ili orzindo Azorbaycan iqtisadiyyati ii¢ dofodon ¢ox bdyiiyiib, regionda
igtisadi vo siyasi Ustlinliiylimiiz ticlin maddi zomin yaradib, islahat¢1 6lkenin 6ziiniin statusunu
yuksaldib, rifah halim yiiksaldib vo Azorbaycani Sorq-Qarb vo Simal-Conub qovsaginda miihiim
qovsaga ¢evirib (7). Malumdur ki, Azarbaycan XX asrin 1990-c1 illorinds miistaqillik olds edondo
Oziinlin karbohidrogen ehtiyatlarin1 iqtisadi dovriyyays colb etmok, xilisuson do donizin
dorinliklorindon neft ¢ixarmaq vo noql etmok {iglin kifayot qodor maliyys, elmi-texniki,
texniki—texnoloji, investisiya—innovasiya potensialina malik idi. Naticads, Azarbaycan dovlsti 6z
neft ehtiyatlarindan maksimum somorali istifado etmok {i¢iin boyiik miqdarda xarici maliyyo
kapitalina vo investisiyalara ¢ox ehtiyac duyurdu. Siibhasiz ki, o illorde Azarbaycanda neft vo qaz
hasilati, onlarin emali, naqli vo moahsullarin paylanmasi digar 6lkslor vo miiassisalorlo amokdasliq
haqqinda sazislor imzalanmadan hoyata kecirilo bilmozdi. Tabii ki, sazislorin on prinsipial bandi
O0lkomizin indiki vo golocok nasillorinin  maraqlart nazoros alinmaqla neft golirlorinin
boliisdiiriilmesi vo samarali istifadesi ilo bagl idi. “Osrin Sazisi” adlandirilan vo 1994-cii ildo
imzalanan bu Sazis Azarbaycana iqtisadi inkisafinin prioritetlorini miisyysnlosdirmayas, 6lkamizin
XXI osrdo dinamik vo dayaniql inkisafi {i¢iin maddi vo maliyys osasini qoymaga imkan verdi.
“Osrin sazisi” - nin reallagdirilmasi vo Azarbaycan Dovlat Neft Fondunun (ARDNF) konseptual
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Fondunun qiymeotlondirilmasi gostorir ki, bu illor orzindo 6lkomizds neft golirlorinin idaro
olunmasi vo onlarin beynolxalq tocriibodo istifadosi iiglin on ugurlu vo optimal model
yaradilmisdir. Bu modelin on forqli torofi, neft ixracindan oldo olunan biitiin valyuta galirlorinin
xiisusi bir Neft Fonduna toplanmasi vo daha sonra morkozlosdirilmis soffafliq prinsipino tam
uygun olaraq bilidco prosesi ¢orgivosinds sosial-igtisadi inkisaf mogsadlori iigiin istifado edilmosi
idi (6).

Neft-qaz sektorunun todqiqi basa ¢atdigdan sonra iqtisadiyyatin hansi sektoruna aid olduguna va
hans1 sektorlarla tam vo ya gismon uygun olduguna gorar vermok ¢ox vacibdir. Iqtisadi forma
baximindan neft vo qaz sonayesi miiossisolori hom dovlat, hom do 6zal ola bilor. Bu, neft vo qaz
sektorunun iqtisadi forma baximindan {i¢ 6l¢iido tosnif edildiyini gostorir:

1) Yalmz Dovlot (Neft vo gaz sektorunun millilosdirildiyi vo xarici vo ya daxili glizostlorin
olmadig dlkalor - Soudiyyo orabistani, Iran);

2) Yalniz fiziki soxslor iiciin - (ABS, Boyiik Britaniya);

3) Dovlat va 6zal paralellik - (Rusiya, Kiiveyt) 6z magsadini tapir.

Ancaq qeyd etmok lazimdir ki, neft vo qaz sonayesi nadir hallarda tamamilo dovlstin
ixtiyarindadir. Bu ciir ssenarilor yiiksok dorocodo gapali dlkolordo bdyiik forq yarada bilor.
Bununla birlikds, neft sonayesinin millilosdirildiyi vo halo do son ddvlatin seroncaminda oldugu
Olkolordo belo, neft vo qaz sektoru ilo Milli sahibkarlar arasinda xiisusi xidmotlor sahasindo
tomaslar istisna edilmir. Hoqiqot, miixtalif 6lkolorin neft vo qaz sektorunda qarisiq miilkiyyst
firmalarmin faaliyyat gostormasinda do oks olunur.

Bu, birbasa investisiyalarin vo ya sshmdar comiyyastlorin, birgoe miiossisolorin formalasdirilmasi
yolu ila portfel investisiyalari soklinds hayata kegirilir. Eyni cohatlori milli neft vo qaz sektorunda
bu vo ya digar sokilds goriiriik. Belsliklo, biz bu miigayisali tohlilo asaslanaraq giiman eds bilarik
ki, Azarbaycanin neft-qaz sektoru iqtisadi forma baximindan dovlat vo 6zal sektorlarin macmusu
kimi miioyyan edilir.

Neft vo qaz sektoru hazir mohsul istehsalina vo emal sanayesino yonaldildiyi ticiin ikinci sektora
aid edilmolidir. Neft-qaz sektorunun hom boyiik, ham do irimiqyasl intensiv xidmaet saholorini
ohato etdiyini nozoro alsaq, burada {igiincli sektoru da vurgulamaq lazimdir. Bundan olavo,
qabaqcil inkisaflarin hazirda mévcud oldugunu noazors alsaq, neft vo qaz sonayesi, siibhasiz ki,
dordiincii vo besinci sektorlara aid edils bilor. Qeyd etmok lazimdir ki, neft-gaz sektoru da real
sektora vo ya hasilat sahasins kifayot qodor uygundur.

Azarbaycan iqtisadiyyatinin asas lokomotivi halo do milli neft-qaz sektorudur. Miiasir comiyyatda
it 6lkonin iqtisadi foaliyystinin alli faizindon ¢oxunu shato edon miixtalif sektorlarin inkisafi ti¢lin
osas tomol rolunu oynayir. Bundan olavo, iqtisadi boylimoys kdmok edon on vacib osas kimi
xidmat edir. Belaliklo, respublikada iqtisadi artimin davamli tominati bu sektorun tlizlosdiyi inkisaf
problemlari ilo six baghdir. Neft-qaz sektorunun inkisaf modellori diizgiin nozors alinmadiqda,
homg¢inin kosfiyyat, gazma vo genismiqyasl barpa isloring kritik investisiyalar olmadiqda iqtisadi
artima zorarli tosirlor miisahide edilo bilor. Buna gore inkisaf tendensiyalarin tohlil edorken milli
neft-qaz sektorunun miasir strukturunu vo infrastruktur kompleksini, resurs bazasini vo
potensialint qiymatlondirmak vacibdir.

Naticalora osason, 6lkomizin ola neft strategiyast Azorbaycanin qlobal maliyys bohranlarina
davamliliginin vo on az itki veron Olkolor sirasina daxil olmasinin tomin edilmasinin miithiim
komponenti kimi qgiymotlondirilmolidir. Eyni zamanda, ikinci Qarabag miiharibasinds goloboni
tomin edon horbi-texniki vo ordu quruculugu ilo yanasi, neft strategiyasinin hoyata kecirilmosi
noticasinds O6lkomizdo yaradilan maliyys potensialinin rolu danilmazdir. Ancaq qeyd etmok
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lazimdir ki, Azorbaycanin neft ehtiyatlar1 bu giin Avropanin enerji tohliikosizliyinin qorunmasina
ohomiyyatli tesir gostorir.Azarbaycanin hazirki neft strategiyasi neft-qaz kapitalini insan
kapitalina ¢evirmoya, homginin geyri-neft sektorunun stiratli inkisafin1 vo saxolondirilmasini vo iri
infrastruktur layihalorinin ingasini tomin etmays imkan verib. Naticods, milli neft strategiyasinin
hoyata kegirilmasindon oaldo olunan golirlor biitlin votondaslarin rifah halin1 yaxsilasdiran miixtolif
sosial, xiisuson regional proqramlart maliyyolosdirmok {i¢iin istifado olunur.Axinlarin artmast,
geyri-neft sektorunun prioritet kimi miioyyanlosdirilmasi va sahibkarligin iqtisadi inkisafin strateji
monbayi kimi qiymaotlondirilmasi sobabindon neft strategiyasinin ugurla hoyata kegirilmosi
naticasinds 6lkonin maliyys imkanlar1 xeyli genislonmisdir (5, 5.186).
Dovlot Neft Fondunun mogsadi borpa olunmayan tobii sorvotlordon golir toplamaq vo
Azorbaycanin indiki vo golocok nosillori iiglin uzunmiiddatli golir monboyino ¢evirmokdir. Neft
Fondunun iqtisadi artima tasirini anlamaq {ligiin onun Azorbaycanda yerina yetirdiyi funksiyalara
baxmagq kifayotdir.
—  Olkonin neft ehtiyatlarinin somarali vo magsady®énlii idara olunmast iigiin sorait yaratmagq;
— Osas mogsadlors 6lks daxilindo makroiqtisadi sabitliyin tomin edilmasi, biidca vo maliyya
intizaminin tomin edilmasi, neft golirlorindon asililigin azaldilmasi va qeyri-neft
sektorunun artim va inkisafinin stimullasdirilmasi daxildir;
—  Olkonin miihiim milli sosial-igtisadi inkisaf layihalarinin maliyyolosdirilmasi;
— Neft va qaz hasilatindan alds olunan pulun galacak nasillar {igiin ehtiyatlarin yaradilmasi
ilo nosillor arasinda odalotli boliisdiiriilmasi, ¢linki neft vo gaz barpa olunmayan tobii
ehtiyatlardir.

Neft vo Qaz Ehtiyatlarinin Iqtisadi Artim vo Milli Galir Bélgiisiina Tasiri

Dovlat makroiqtisadi tonzimloma sistemini tokmillogdirarkon iqtisadi siyasot elementlorinin
totbiginin somoraliliyi vacibdir. Iqtisadi sektorlarm gostoricilori, daxili vo xarici gostoricilor
arasindaki  olagolorin  miioyyonlosdirilmasi  vo  Oyronilmasi, bu olagolorin  komiyyaot
qiymatlondirilmasi, niimunolorin miisyyonlagdirilmasi, igtisadiyyatin miixtalif saholorinin inkisaf
dinamikasin1 xarakterizo edon meyllorin inkisafi vo idarosetmodo totbiqi boyiik shomiyyst kosb
edir. Riyazi vo statistik metodlara asaslanan ekonometrik modellor prognoz iciin riyazi sorait
hazirlamaq, modeldoki biitlin parametrlorin doyorlorini miioyyonlogsdirmok vo todqiq olunan
parametrin hoaqiqi davranigina uygunlugunu tomin etmak, oldo etmok {i¢iin iqtisadi obyektlorin
komiyyat xiisusiyyatlori arasindaki slagalori miioyyanlosdirmoys imkan verir (8).

Miihiim iqtisadi gostaricilorin prognozlasdirilmasi1 masslosi iqgtisadiyyatin idare edilmosindo vo
dovlot tonzimlonmosinda ¢ox aktualdir. UDM dinamikasi, qiymot indeksi, todiyys balansinin cari
hesabi, bohran prognozu vo s.kimi iqtisadi voziyyetin osas gostaricilorinin  prognoz
qiymatlondirmolori doyiso bilor. Eyni problemi hall edorkon miixtolif iqtisadi gostoricilorin
qurulusu, torkibi xiisusi toloblori, hor birino fordi yanasmani dikts eds bilor ki, bu da hadisslorin
ovvolcadon otrafli Oyronilmesini vo tohlilini talob edir. Ekonometrik todqiqatlarda aktualliq
gostaricilorin - miixtolif goklara reaksiyalarmin Oyronilmesi ilo iqtisadi  gostaricilorin
modellosdirilmasi genis yayilmisdir. Yoni prognozlasdirma yalniz komiyyot deyil, hom do
keyfiyyatlidir. Basqa sozlo, todqiqatgt sadoco aragdirilan metrikdoki komiyyot dayisikliyini
gostora bilor vo bu doyisikliyin hansi1 digor gostoricilordon vo hansi sokilds asili ola bilocoyini do
gostoro bilor. Prognozlasdirma iiclin modellorin hazirlanmasi molumatlarin statistik tohlili,
asililiglarin tohlili vo amillor arasindaki olagalordir. Qiymatlorin artmasi vo ya diismosi, mazonno
doyisikliklori, UDM artimi, iqtisadi bohranlar vo s.kimi Syronilon igtisadi obyektlorin golocok
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doyisikliklorini prognozlasdirmaq {igiin iqtisadi hadisalor {izro miitoxassislor tocriiboyo, miivafiq
sahadoki biliklora vo intuisiyaya etibar etmoyi Ustlin tuturlar. Belo voziyystlords iqtisadi
gostaricilorin olagasi sohv giymatlondirilo bilor vo ya bazilori buraxila bilar ki, bu da tohlil olunan
voziyyoto kifayot qodor giiclii tosir gostora bilor. Ancaq doyisonlorin biitiin olagolorinin hom
komiyyot, hom do keyfiyyotco giymatlondirilo bilocayi riyazi modellogdirmonin iistiinliiklorini
nazars almirlar. Miitoxassislorin aydin iqtisadi tofsiri ilo bu ciir ekonometrik modellar daha yaxsi
vo daha etibarli bir progqnoz prognozlasdirmaga imkan verir. Ustoalik, mexanizmlorin izahlarinin
sadoliyi vo aydinligi vo oldo edilon modellorin naticolori miivafiq auditoriyani artirir. Dinamik
modellor zamanla doyisonlorin olagolorini ohato edir. Xiisusilo statistik modellor dinamik
modellords doyison olan sira doyarlorindan istifade edirlor. Bu ciir modellords iqtisadi proseslorin
algoritmini toyin edon iqtisadiyyatdaki qarsiliqhi tosirlorin tobiotini vo giiciinii tosvir edon
mexanizmlor, variasiya hesablamalari, forq vo diferensial tonliklor istifado olunur. Genis
imkanlar1 sayssindo ekonometrik todqiqatlarda istifadssi ¢cox populyarlagsan vektor avtoreqressiv
modellar va sshv diizaltma vektor modellari struktur formada tomsil olunmaga imkan verir, holli
miimkiin olmayan vo ya reqressiya modellogdirmasinin hayata kecirilmasindo ¢atinlik yaradan
analitik problemlori hall etmoyo imkan verir. iqtisadi bohranlar, dévrler, igtisadi tendensiyalarin
doyismosi vo tokco daxili deyil, hom ds xarici hadisalorls slagoli geyri-sabit iqtisadiyyatla alagoali
makroiqtisadi gostaricilorin  miirokkab alqoritminin isinin tohlili tohlili, geyri-sabit zaman
seriyalarinin dyronilmasi vo onlarin asasinda ekonometrik modellorin qurulmasi xiisusilo aktual
vo vacibdir. Tenliklor sistemi, montiqi vo bir-biri ilo alageli miinasibatlor, qrafiklor soklinds
iqtisadi gostoricinin riyazi modeli onun sorti formada homomorfik tosviridir. Bu modellorin
tohlili, Oyronilmasi todqiq olunan problemlarin daha tasirli hall yollarin1 ssaslandirmaga va inkisaf
etdirmoys imkan verir. Polbin A. V.-nin isi ekzogen doyisonlorlo sohvlorin diizoldilmasi ii¢lin
vektor modelinin qurulmasit metodundan istifado edorok Rusiyada ticarot omoliyyatlar
sortlorindoki doyisikliklorin, diinya neft qiymotlorinin, osas kapitalin yigilmasinin vo ev
tosarriifatlarinin istehlakinin tasirinin ekonometrik qiymotlondirilmasine hasr edilmisdir. Miiallifin
aragdirmasinin naticolori gostarir ki, neftin qiymotindoki davamli doyisiklik istehsal saviyyosinin
dinamikasinda "giinboz" reaksiyasma sobob olub. Miiallif neft giymotlorinin artmasinin UDM
artim tempina tosirinin qisa miiddstde miisbat, orta miiddstde monfi oldugu genastine golir. Milli
iqtisadiyyatlarin diinya neft qiymotlorindoki dayisikliklors hassasliginin tohlili homiso maraqli vo
aragdirilmis bir mosolo olmusdur. Isindo neft giymotlorinin dinamikasmin modellosdirilmasi
problemini arasdirir (4, s.26).

Neft-qaz sektorunun makroigtisadi baximdan ohomiyyoti UDM-in strukturundaki payi, dévlot
biidcasinin golirlori vo xarici ticarot dovriyyesi ilo olgiiliir. Olko iqgtisadiyyatindaki bu payin
optimal nisbati inkisaf liclin ¢ox vacibdir. ©ks toqdirds, bu vaziyyst “Holland xostaliyi” olaraq
bilinan qorxunc bir iqtisadi fenomena sabaob ola bilor. Heckscher-Ohlin nozariyyosina osaslanaraq,
bu iqtisadi fenomen illor orzindo miixtalif Olkolordes, xiisuson do 1960-1970-ci illordo Simal
doanizinds tabii qazin bollugunun sabab oldugu oshamiyyatli neft sonayesi olan dlkslords (Norveg,
Ingiltora, Meksika v s.) dziinii gostordi. iqtisadi strategiyalari iigiin monfi naticalora sobab olur.
Oslinds, “Holland xastaliyi” fenomeni tabii qazin bollugundan qaynaqlanir vo bu da onun genis
ixracina sobab olan yeni iqtisadi voziyyot yaradir. Noticodo 6lkonin bilidcasi vo iqtisadiyyati gqaz
satigindan aldo olunan golirdon ¢ox asili oldu. Siirotli galir artim1 onanavi ixrac yoniimlii istehsal
sonayesini zoiflotdi, bu da istehsalin mohdudlasdirilmasina vo rogabotsiz mallarin idxalinin
artmasimna sabob oldu. Beynolxalq bazarlarda qiymet tendensiyalarinin doyigmosi sosial
cotinliklora va ohalinin galirlorinin azalmasina sabab olan ¢atin vaziyyati daha da agirlasdirdi.
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Bununla birlikde, bu modelin iqtisadi artima do komok etdiyini vo tamamilo rodd edilmomali
oldugunu qgeyd etmok vacibdir. Masolon, Kanada, Birlosmis Kralliq, Norve¢ vo bir ¢ox digor
inkisaf etmis Olkolorin iqtisadiyyati tobii ehtiyatlarin ixracindan ¢ox asilidir. Beloliklo, bu
strategiyanin asas prinsipi bels bir voziyyatds diizgilin idars olunmamaqdir.

“Holland xostaliyi”nin avtarkik iqtisadiyyatin noticoesi olmadigin1 qobul etmok cox vacibdir.
Potensial monfi perspektivlordon xabordar olan neft istehsal edon Glkelor movecud voziyyeti
yumsaltmaq Ul¢ilin miivafiq mineral ehtiyatlar fondlar1 yaradir vo neft golirlori ilo spekulyativ
omoliyyatlar aparirlar. Bu glin Azorbaycanin neft strategiyasi neftin ixrac qiymaotlorino nozarot
etmok, Dovlot Neft Fondunun (ARDNF) yaradilmasi vo neft golirlorini dovlot biidcosine vo
igtisadiyyata optimal sokildo inteqrasiya edon digor makroiqtisadi mexanizmlorin totbiqi ilo bu
sindromla bagl potensial ¢agirislarla somorsli miibarizo aparir (2).

Qiymot komponentinin UDM-o (iimumi daxili mohsul) tosiri olave doyaor strukturunun
oyranilmasinds daha aydin goriiniir. Dovlot Statistika Komitasinin verdiyi melumata gors, 2022-
ci ildo neft-qaz sonayesinin pay1 64,0 milyard manat togkil edib ki, bu da iimumi daxili mshsulun
(UDM) 47,8% - no barabardir. Oksina, geyri-neft-qaz sektorunun pay1 69,8 milyard manat togkil
edib ki, bu da imumi UDM-in 52,2% - ni toskil edir. ®vvalki 2021-ci ilden forqli olaraq, neft vo
qaz senayesi ovvalki il ii¢iin nominal UDM artim indeksini 178,9% toskil etmisdir. Bundan slava,
eyni sektorda real artim indeksi 97,3% - o catdi. 2022-ci ildo neft hasilati 2021-ci illo miigayisada
5,5%, tobii qaz hasilat1 iso 6,6% azalib. Neft-qaz sonayesindo olavo doyarin fiziki hocmi 2,7%
azalib. Bununla birlikds, avvalki il orzindo qlobal neft vo qaz bazarlarinda miisahido olunan
ohomiyyatli qiymat artimi naticesindo nominal dayari 78,9% ohomiyyatli deracade artmisdir. Bu
sobabdan, bu sektorda real vo nominal UDM hacmlori arasinda yiizde 83 uygunsuzluq yasand:
(12).

2022-ci ildo geyri-neft-qaz sonayesindo slavo doyarin real artim tempi 9,1% toskil edib ki, bu da
fiziki hocmin artdigin1 gosterir. Bundan olave, bu sektorda nominal artim tempi 21,6%
soviyyoesindo geydo alinib. Aydindir ki, qeyri-neft-qaz sektorunda real vo nominal UDM-in artim
tempi arasinda forq var. Bununla birlikdo, qiymat artiminin tasiri nisbaton asagidir - toxminon
11%. Neft-qaz sonayesi uzun miiddot Azorbaycan iqtisadiyyatinda osas rol oynamigdir. Natico
etibarilo, 6lkonin UDM-nin nominal doyorini miioyyon edon osas amil qlobal neft vo qaz
qiymatlorinin artmasi idi.

Qeyd etmok vacibdir ki, miioyyon bir hesabat dvrii {i¢iin iimumi daxili mohsulu (UDM) toskil
edon mal vo xidmatlorin qiymatlorindaki imumi dalgalanmani oks etdiron bir metrikaya istinad
etmok iigiin istifado olunan termin ¢ox vaxt UDM deflyatoru deyil, qiymaot indeksi kimi taninr.
Miioyyan bir hesabat ili iiciin UDM deflyator indeksinin hesablanmas1 homin il iigciin UDM-in
nominal vo real doyorlorinin miiqayisosini ohato edir. UDM deflyator indeksi iigiin diistur nominal
UDM-in real UDM-o nisboti kimi 100-o vurulur. Azorbaycan Respublikasi Morkozi Bankinin
toqdim etdiyi molumatlara osason, 2022-ci il ticiin UDM-in deflyator indeksi 137,3% toskil edib.
UDM deflyator indeksi miioyyan bir hesabat ilinde 100%-dan ¢ox oldugda, bu, homin il orzinda
bozon inflyasiya kimi taninan timumi giymot artimi1 demokdir. 9ksino, indeks 100% - don asagi
diisdiikdo, Bu, adaton deflyasiya adlanan iimumi qiymot enmosini gostorir. 2022-ci ildo timumi
daxili mahsulu (UDM) toskil edon mal vo xidmotlorin {imumi doyorinds avvalki illo miiqayisodo
37,3% ohomiyyatli bir artim oldu, 2021. Nominal vo real UDM artim1 arasindaki farq UDM
deflyatoruna borabordir ki, bu da UDM-in nominal doyorindon asili olaraq iimumi qgiymat
dalgalanmalarini oks etdirir Qrafik 1).
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Qrafik 1. Iqtisadiyyatm neft va geyri-neft bélmolorinde Umumi daxili mohsul istehsal1 (asas
giymatlorlo).
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Monba: https://www.stat.gov.az/source/system_nat_accounts/

The influence of pricing dynamics on GDP (gross domestic product) becomes more apparent
when examining the value added composition. Based on data provided by the State Statistics
Committee, the oil and gas industry contributed 64.0 billion manats, accounting for 47.8% of the
Gross Domestic Product (GDP) in 2022. Conversely, the non-oil and gas sector generated 69.8
billion manats, representing 52.2% of the GDP. In contrast to the year 2021, the oil and gas
industry had a substantial increase in its nominal growth index of GDP, reaching 178.9% in the
previous year. Furthermore, the real growth index in this sector amounted to 97.3%. It is worth
noting that in the year 2022, when compared to 2021, oil production witnessed a modest increase
of 5.5%, while both natural gas production and gas production experienced a decline of 6.6%. The
oil and gas industry had a decline of 2.7% in its physical volume of added value. However, its
nominal value saw a significant gain of 78.9% as a result of the substantial rise in prices observed
in the global oil and gas markets over the previous year. Consequently, there was an 83%
disparity between the real and nominal amounts of GDP within this particular sector (11).

2022-ci ildo geyri-neft-qaz sonayesinds alavo dayarin real artim tempi 9,1% toskil edib ki, bu da
fiziki hocmin artdigin1 gostorir. Bundan olave, bu sektorda nominal artim tempi 21,6%
soviyyasinda geydo aliib. Aydindir ki, geyri-neft-qaz sektorunda real va nominal UDM-in artim
tempi arasinda forq var. Ancaq geyd etmok lazimdir ki, qiymat arttminin tasiri olduqca azdir,
toxminon 11%. Neft-gaz sektoru uzun middst Azorbaycan iqtisadiyyatinda asas rol oynayib.
UDM-in nominal dayarini miiayyan edon asas amil diinya bazarlarinda neft vo qaz giymotlorinin
artmasi idi.
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Qeyd etmok vacibdir ki, miioyyen bir hesabat ddvrii iigiin iimumi daxili mehsulu (UDM) toskil
edon mal vo xidmatlorin qiymatlorindoki timumi dalgalanmalar1 tomsil etmok iiciin istifado olunan
metrikaya iimumiyyotlo UDM deflyatoru deyil, qiymot indeksi deyilir. Miioyyon bir hesabat ili
iiciin UDM deflyator indeksinin hesablanmasi, bu il {i¢iin nominal vo real UDM géstaricilerinin
nisbot soklindo ifads edilmosini ohato edir (UDM deflyatoru indeksi = nominal UDM/real UDM
*100). Azorbaycan Respublikasi Markazi Bankinin toqdim etdiyi molumatlara asasan, 2022-ci il
tictin UDM-in deflyator indeksi 137,3% toskil edib. UDM deflyator indeksi miioyyan bir hesabat
ilindo 100%-don ¢ox olduqda, bu, homin il orzinde 6lke daxilinds inflyasiya adlanan timumi
qiymet artimi demokdir. Oksina, indeks 100% - don asagi diisdiikds, deflyasiya kimi taninan
{imumi qiymat enmosini gostorir. 2022-ci ildo imumi daxili mohsulu (UDM) toskil edon mal va
xidmatlorin imumi doayarinds avvalki illo miiqayisads 37,3% artim miisahido edilmisdir.2021.
Nominal va real UDM artimi arasindaki farq UDM deflyatoruna banzayir ki, bu da nominal
UDM -2 tosir edon iimumi giymat dalgalanmalarinin 6lgiisii kimi xidmot edir.

Asagidaki qrafik 2 cari ilin doyerlori (slitunlar mavi ilo vurgulanir) vo ovvalki ilin doyerlori
(siitunlar qurmiz1 ilo vurgulanir) iiciin 2005-ci ildon 2022-ci ilo qoder UDM (iimumi daxili
mohsul) dinamikasini gostarir. Qrafikdoki mavi oyri UDM deflyator indeksindoki doyisikliyi oks
etdirir (diagramin sag torofindoki faizlos ifads olunur). Qrafik 2-do hor il tigiin:

1. Mavi siitunlar qirmizidan kigik oldugda (2009, 2014, 2015 va 2020), bu illor arzinds
{imumi giymetlorin (deflyasiya) azaldigim gostorir - bu illor arzindo UDM deflyator
indeksi 100-don asagidir.

2. Bu siitunlar toxminan barabar oldugda (2013 va 2019), bu qiymat sabitliyi demakdir - bu
illordo UDM deflyator indeksi 100-0 gox yaxindir.

3. Mavi siitunlar qirmizidan daha boyiik oldugda (2005-2008, 2010-2012, 2016-2018 va
2020-2022), bu, iimumi qiymat saviyyasinin (inflyasiya) artimini oks etdirir - bu illords
UDM deflyator indeksi 100%-don goxdur.

Qrafik tasviro osaslanarag, UDM deflyator indeksinin 100-2005-ci illari ohato edon dovrde asason
2022% - don gox doyar gostordiyi aydindir. Qeyd edok ki, indeks hom 120-ci ilds, hom do 2008-ci
ildo 2021% hoddini agaraq 130-ci ildo 2022% - o ¢atdi. Aydinlagdirmaq tigiin geyd etmok olar ki,
oksar illar arzinds nozardan kegirilon middat arzinds Gmumi giymat saviyyasinds nazaragarpacaq
doracodo artim tendensiyasi miisahido edilmisdir. Qrafik, xiisusilo glcli inflyasiya ddvrinds
nominal va real UDM soaviyyalari arasindaki shamiyyatli forglori agiq sokildo gostorir.

Qrafikdoki qirmiz1 siitunlar UDM-in (iimumi daxili mohsul) avvalki ilin doyorlorina nisboton
dinamikasini tomsil edir. Qirmizi siitunun hiindirliylindoki artim real artimi, azalma iso real
azalmam gostorir. Qrafikdo gostorildiyi kimi, ovvalki ilin doyarlori osasinda hesablanan UDM
dinamikas1 gostarilon miiddet orzinds artim tendensiyasini gostorir (qrafikdoki qirmizi noqtali xatt
qurmizi rongle vurgulanir). 2010, 2016 va 2020-ci illorde azalmalara baxmayaraq, imumi daxili
mohsul (UDM) qalan illarde artim gdstordi. ©vvalki ilin doyarlorindon istifade etmoklo miioyyan
edilmis UDM-in hacmi 10,8-ci ildoki 2005 milyard manatdan 97,5-ci ildo 2022 milyard manata
qodor noazaragarpacaq doracada artmigdir. Bu o demokdir ki, 2005-2022-ci illori ohato edon biitiin
dovr arzindo UDM avvalki ilin doyarlori ilo miiqayisods 9,0 dofs ohomiyyatli deracads artmisdir.

Qrafik 2. 2005-2022-ci illor dévriinda cari vo avvalki ilin giymotlorindo UDM-in dinamikasi
(mIn.manat), UDM deflyatoru vo real artim indekslori (faiz).
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Manba: https://bakuresearchinstitute.org/azerbaycan-igtisadiyyati-on-yeddi-ilde-ne-geder-ve-
nece-boyuyub/

Hoaqigoton do, bu gostarici dlkonin bu miiddet orzinds yasadigi hoaqiqi iqtisadi artim haqqinda
hartarafli fikir vermir. Bu ssenarids yeni yaradilan doyarin illik artiminin hesablanmasi yalniz cari
ilde avvalki ils nisbaton qiymat artiminin tosirine osaslanir. ©vvalki illorde qiymat artiminin tosiri
nozora alinmir. Ovvalki illorde inflyasiyaya uygunlagdirilmig artimi miioyyon etmok {igiin iki
dlgiidon istifada edilo bilor: 1) Real {imumi daxili mohsulun (UDM) illik artim tempi. 2) segilmis
baza ilino nisboton giymot doyisikliklori iiciin diizoldilmis UDM gostaricisi (masalon, 2005, 2010
va ya 2015) (10).

Fiziki 9lava Doyor Hocmi Indeksi

Qrafik 2-do olan narinci oyri, illor orzinds real UDM artim indeksindoki doyisikliyi (faizlo) oks
etdirir. Bu metrikaya slavo doyorin fiziki hacmi indeksi do deyilir vo iqtisadiyyatin avvalki ilo
nisbaton real artimin siirotini gostorir. Qrafikdon aydin goriiniir ki, tohlili aparilan dovr orzinds do
bu gostricilor azalmaga meyllidir (qrafikdo tiind mavi rongli qiriq xatt). illor orzinde UDM artim
tempindoki doyisikliklorin igtisadi mozmununda shomiyyatlilik oldugu ii¢lin, onu ayr1 bir diaqram
soklinds togdim etmok olar (qrafik 3).

3-cii qrafikdo gdstorilon molumatlar gdstorir ki, Azorbaycanin iimumi daxili mohsulunda (UDM)
on chomiyyatli arttim 2006-c1 ildo 34,5% artim tempi ilo bas verib. Sonraki illordo boylima siiroti
durmadan azaldi va 0,1-ci ilds yalnmiz 2011% - o ¢atdi. Bununla birlikdo, 2011-ci ilden sonraki
dovrdo, yoni 2013-2021-ci illor arasinda boyiima siiratindo yalniz 5% artim miisahido edildi.
Bununla birlikda, 2016-c1 ilds -3,1 faiz azalma, ardindan -4,2-ci ildo 2020 faiz azalma miisahido
edildi. Qrafikdo qirmiz1 xatt ilo gdstorilon moalumatlar boyilimo siiratinds azalma tendensiyasini
gostorir. Qrafikdo gostorilon molumatlara osason, 2005-2010-cu illor orzindo Azorbaycan
iqtisadiyyatinda nozorogarpacaq artim miisahido olunub. Ancaq 2010-cu ildon sonra iqtisadi artim
tempi azaldi.
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Qrafik 3. 2005-2022-ci illor dévriinds UDM-in artim templori, avvalKi ilo nisbatan, faizlo.
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Manba: https://bakuresearchinstitute.org/azerbaycan-igtisadiyyati-on-yeddi-ilde-ne-geder-ve-
nece-boyuyub/

Noatica

Analitik todqiqatlar gosterir ki, neft-qaz sektoru Azorbaycanda iqtisadi arttma vo milli golirin
paylanmasina ohomiyyotli tosir gostorir. Buna gora enerji vo iqtisadi tohliikosizlik baximindan
novboti on il orzinde neft vo qaz ehtiyatlarindan somoroli istifade {i¢iin optimal ssenarilorin
hazirlanmas1 vo hoyata kecirilmosi son doroco vacibdir. Bu strateji ohomiyyat asagidaki naticolor
va tovsiyalar asasinda yenidon qiymatlondirilmasi tovsiys olunur:

Iqtisadi sektorun vo neft-qaz sonayesinin funksional mogsodini qiymotlondirmok ii¢iin miiasir
iqtisadi perspektivlor kontekstindo yeni analitik metodlardan vo osaslandirmalardan istifado
olunur. Milli neft-qaz sektorunun shomiyyati vo onun iqtisadi sektorlar iizra tosnifatlar1 sxematik
diagramda gostorilir. Milli neft-qaz sektorunun resurs bazasinin qiymatlondirilmasine mdvcud
strukturun - infrastruktur kompleksinin, eloco do onun problemlorinin vo perspektiv
istigamatlorinin tohlili daxildir. Geoiqtisadi hesablamalar vo miivafiq gostaricilor ¢argivesindo
milli neft-gaz sektorunun 2050-ci ilo godar neft vo tobii gqaz hasilat1 ti¢iin kifayat edocayi barado
qorarlar gobul edils bilar;

Yeni elmi qiymotlondirmoalor asasinda milli neft strategiyasinin 6lkonin sosial-iqtisadi hoyatinda
rolu tohlil edilmis vo onun sosial-igtisadi mogsadlorinin konseptual prinsiplori yeni sokildo
miioyyan edilmisdir;

Neft-qaz sektorunda artimin (qlobal neft vo qaz qiymatlorinin ortalamasi) pessimist ssenarido
UDM-nin artmasina vo optimist ssenarido 2-4% - don c¢ox olacagi prognozlasdirilir. Bu halda
geyri-neft sektoru yiiksok dinamik tendensiyalara nail olmasa, 6lkads iqtisadi artim neft-gaz
sektorunun artimini gqabaqlaya bilor. Sonraki morhoalolords neft hasilati azaldiqca bu gostarici bir
qader azalacaq. 2020-ci ildon 2040-c1 ilo qader prognozlasdirilan vaxt ¢orgivasini nozars alsaq,
0lka daxilinds qaz hasilatinda ohamiyyatli artim gozlonilir.
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known theories, instead highlight theoretical background and its specific usages in view of your
work only.

Mathematical Expressions and Symbols (Times New Roman, 12)
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Preparation of Figures and Tables (Times New Roman, 12)

Authors are supposed to embed all figures and tables at appropriate place within manuscript.
Figures and tables should neither be submitted in separate files nor add at the end of manuscript.
Figures and Tables should be numbered properly with descriptive title. Each Figure/Table must be
explained within the text by referring to corresponding figure/table number. Any unexplained or
unnumbered Figure/Table may cause rejection of the paper without being reviewed.
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text. Every table must have a descriptive title and if numerical measurements are given, the units
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separate files of the figure. Figures should be used in bitmap formats (TIFF, GIF, JPEG, etc.) with
300 dpi resolution at least unless the resolution is intentionally set to a lower level for scientific
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Main features of citation style are given as-

* The author name format is, "first name (Initial), middle name (Initial) and last name". This
differs from other styles where author's last name is first.

» The title of an article (or chapter, conference paper, patent, etc.) is in quotation marks.

* The title of the book or journal is in italics.

* Online link of the original paper. If any reference is not available online, it should be
modified with available online reference

Ha3panmue cratbu (14 myHKTOB, moJTy:KUpHBIi mpudT, Times New Roman)

Hmst nepBoro asropal, UmMsi BToporo aBropa, Umsi TpeThero aropas, .......

(Times New Roman, 12)

Mpunagnesxnocts (kadenpa, hakyabTeT/KomIeIK, HHCTHTYT/yHUBEPCUTET)

23A¢d¢ummanus  Ipyrux  aBTOpOB, eciM  oTamMuaeTcs  (kadempa,  (aKyIbTEeT/KOMIEmK,
WHCTHUTYT/YHUBEPCHUTET)

DJeKTpOHHAs T0YTa OTBETCTBEHHOI'O aBTOpA!

(Times New Roman, 10)

Tun crareu: MHGOpMALIUIO O JONMYCTUMBIX THITAX CTATEH CM. B MOJUTHKE pa3jieia KypHaia.

AHHOTALMSI (Times New Roman, 12)

Pykonuce nomkHa conepkaTe aHHoTauuioo B mpeaenax 300 cios. Pykonuce nomkHa HUMETh
CaMOJIOCTaTOUHBIM pedepaT O0e3 LMTUPOBAHUS U KpaTKO H3JIarath Ielib HCCIIEeI0BaHUS,
METO/0JIOTHIO0, OCHOBHBIE PE3yJIbTaThl 1 OCHOBHBIE BBIBOJIbl. AHHOTALUS JIOJDKHA OBITH B OJJHOM
ab3ane c mpennoxxeHussMu. He wucronb3yiliTe MoA3aroioBKM WIM CIHMCOK TOYEK B aHHOTALUH.
Kpome Toro, crneayer u3beratb HECTaHIAPTHBIX MM HEOOBIYHBIX COKPALIEHWH, HO, €CIU OHHU
HE0OXOIUMBI, OHH JOJIKHBI OBITh OIpe/IeIeHbI IPY UX IEPBOM YIIOMUHAHUU B caMOM pedepare.
KiroueBble cimoBa: ABTOpaM PEKOMEHIYETCsl YKa3blBaTh 3-5 KIIKOYEBBIX CJIOB, OTHOCSIIMXCS K
CTaThe, Yepe3 3arsiTyr0. ITH KIHYEBbIE CI0OBA OYyyT UCIOIB30BATHCS A 1ieJIel UHACKCAIUH.

Magqalanin adi (14 punkt, Qahn, Times New Roman)

Birinci Miiallifin Adx, ikinci Miiallifin Adi?, Uciinci Miiallifin Adi®, (Times New Roman, 12)
LAfiliasiya (Departament, Fakiilta/Kollec, Miiassisa/Universitet)

239ger  forglidirse, digor  miialliflorin  monsubiyysti  (Departament,  Fakiilta/Kollec,
Miiassisa/Universitet)

Cavabdeh miisllifin e-pogtu:

(Times New Roman, 10)

Moaqals ndvii: Magbul moaqalo névloari tigiin jurnalin b6lms siyasatino baxin.

XULAS® (Times New Roman, 12)
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Olyazmada 300 sézdon ibarot abstrakt olmalidir. Olyazma 6z mozmunlu, sitatsiz bir referat
olmalidir vo tadqgiqatin mogsadini, metodologiyasini, asas naticolorini vo osas alinmis naticalori
qisa sokilds ifado etmolidir. Xiilaso davam edon ciimlslorls bir paraqrafda olmalidir. Xiilasodo heg
bir alt basliq vo ya noqtolor siyahisindan istifado etmoyin. Bundan olava, geyri-standart vo ya
geyri-adi abbreviaturalardan qagmaq lazimdir, onlara ehtiyac olduqda, onlar xiilasado qeyd
edilmokls yerlari toyin olunmalidir.

Acar sozlor: Miisllifloro moqaloyo aid 3-5 agar sozili vergiillo ayiraraq yazmalar1 tovsiyo olunur.
Bu acar sozlor indekslosdirmo mogsadils istifads olunacaqg.

Complete Detail of Each Author
Provide complete detail of each author in the following format as well as add each author with
complete detail during online submission (step 3) in the same order as appears in the manuscript.

First Author’s Full Name: (Times New Roman, 12)

Highest Qualification:
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Post/Rank (If a student, provide course name and course year):
Affiliation (College/University/Institute) with postal address:
email id:

ORCID:

Mobile:

Second Author’s Full Name: (Times New Roman, 12)

Highest Qualification:

Department:

Post/Rank (If a student, provide course name and course year):
Affiliation (College/University/Institute) with postal address:
email id:

ORCID:

Mobile:

Third Author’s Full Name: (Times New Roman, 12)

Highest Qualification:

Department:

Post/Rank (If a student, provide course name and course year):
Affiliation (College/University/Institute) with postal address:
email id:

ORCID:

Mobile:
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