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AQRAR ISTEHSALIN INTENSIVLOSDIRILMOSI SORAITINDO
ENERJITUTUMLULUGUN VO TOSiR SFERASININ TOHLILi
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Xiilasa. Miiasir dovrda aqrar sahanin effektiv faaliyyatinin an ahamiyyatli gostaricilorindan biri
texnosferin enerji-tobiat tutumlulugunun va tasir sferasumin minimallagdirilmasidir. Bu gdstoricilor
aqrar bélganin bioenergetik bazasi va bioenergetik potensialini xarakteriza edir. Osas maqsad ondan
ibaratdir ki, tahlil metodu oasasinda aqrar istehsal sahasinda biitiin név resurslara enerjinin
paylanmasinda  enerjiya  Qonast Vva  enerjiqoruyucu texnologiya layihalorininiglonmasini
asaslandirmaqdir. Kond toSorriifati istehsalr iizro energetik balansin tortib edilmasi miitloq bir
prosesdir.Energetik balans tohlili regionun biitin név resurslarmmin enerji gonaitliyina, energetik
axinlarin paylanmasi sahasinda diizgiin se¢im va Qoarar gobul etmaya asas verir. Bu problem hazirda
asas masalo olaraqaqrar sahanin dayaniql inkisafini tamin etmak maqsadi il on plana ¢akilir.

Acgar sozlar: resurs, texnosfer, resurslarin enerjitutumlulugu, enerjiya qonaat, energetik balans

Giris.Hazirda 6lkomizds ekoloji vaziyyat otraf miihito antropogen tasirlorin yiiksok Saviyyada
olmasi ilo xarakterizo olunur [1]. Kond tesorriifatinda osas istehsal obyekti olan torpaqlarin biitiin
regionlarda praktiki olaraq voziyyatinin pislosmo tendensiyasi qalmaqda davam edir. Bu proses
torpaga tosir sfera-sinin enerji resurslarinin artmasi ilo miisayst olunur. Enerji resurslarina, onlarin
kifayot etmodiyi vo ba-halagsmasi soraitindo gonast olunmasi problemi orazinin ekoloji enerji-
texnotutumlugunun vo energetik tohlilini vacib edir [2, 3]. Bu gostorici aqrar bolgonin bioenergetik
bazasi vo bioenergetik potensialini xarakterizo edir. Enerjitutumluluq gostaricisi tobistdo, bioloji vo
energetik resurslarda olan enerji mig-dariin kond tasarriifati mohsulunda olan enerji miqdarina nisbati
ilo miioyyonlosdirilir. Bu isdo mag-sad tohlil metodu osasinda aqrar istehsal sahosinds enerjinin
strukturu paylanmasinda enerjiya (onast, enerji goruyucu texnologiyaya osaslanan layihalarinin
islonmasini va kand tosarriifatinin dayaniqli in-kisafi prosesina asaslt sokilds komok etmokdir.

Tadqiqgat obyekti va metodu.Masaloys metodik yanagmanin xiisusi cohati ondan ibaratdir ki,
tohlil zamani saha, saholorarasi vo timumi enerjitutumluluga forqli olaraq baxilmigdir.

Enrejitutumlulugun saha gostaricisi bilavasits va dolayisi ils kand tesarriifati islarine sarf olunan
enerjini (torpagin becorilmasine, mohsulun yigimina, binanin qizdirilmasina, texnikanm tomiring,
giibra verilmasina va s.) shats edir. Enerji tutumunun saholoraras1 gostaricisi — bu, kond tosorriifatt
mohsulu aldo edilmasi, onun saxlanmasi vo emalina sarf olunan enerjilor comidir. Enerji tutumunun
timumi gostaricisi — son mohsulun alds edilmasina sarf olunan comi enerjidon ibarotdir.

Tadqiqatin naticalori vo onlari miizakirasi.Maddi — texniki vastitoalorin istehsalina enerji sorfi
demok olar ki, inkisaf etmis Olkalordo eynidir [4, 5]. Bu, enerjitutumlulugun hesabatinda qobul
olunmus amsallardan istifads olunmasina asas verir.

Umumi halda kond tosorriifatinda enerji sorfi modelini asagidaki sokildo ifado etmok
miimk{indiir:

E= = E;, 1)
4
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burada, E — mohsul istehsalina comi illik enerji sarfi, Coul;

E; — i — amili lizra comi enerji sarfi, Coul.

Bitkicilik mohsulunun oldo edilmasi giinos istisindon istifado ilo olagoali olub, bitkinin miimkiin
vegetasiya dovriindo hor cografi en dairs {igiin miioyyon giymaot dasiyir. Misal ti¢iin taxilda 1 kq quru
maddo alds etmok ti¢iin bitki 500 kq su buxarlandirmali olur. 1 kq suyu buxarlandirmagq tigiin iso 6000
kkal istilik tolob olunur. ©gor 1 kq maddenin enerjitutumlulugunun 4000 kkal oldugunu nozors alsaq
giinos enerjisindon istifado omsali 4000:3 - 10° oldugunu goriirik. Ancaq molumdur ki, giinos
enerjisindon basqa bitki¢ilik mohsuluna torpagin miinbitliyi, hava rejimi, insanin azalo qiivvasi, tobii
yanacagq, istehsal va vasitolori kimi materiallasmis enerji tosir gostorir. Bununla alagodar olaraq gilinog
radiasiyasinin comi enerjisini miixtolif torpaq tiplorino sorf olunan maddi vasitolor torkibino daxil

etmok lazim golir. Onda torpagin potensial enerjisini asagidaki kimi ifads etmak olar:
_ E_:I: (Emsh gt El:a.s._.":"En

El - - o ) (2)

burada, j-torpaq tipi;
Epon. j» Evas.; — muxtolif torpaq tiplorinde alinmis mohsulun enerjisi, Coul;
E, — sormays qoyulusunun normativ somaralilik omsali, E,, = 0.15;
P — novbali okinin rotasiya illori, il.
Olds edilon mohsulun enerjisi agagidaki kimidir:
Emsh-_:l' :Z?:f Q" Kpap T EEZIIQ:‘:' K:::nsh ) (3)
burada, Q. , @ - b - asas va olavo kond tosarriifati mohsulunun istehsal hacmi, ton;
Kpen » Knen - 9sas vo olavo kond tosorriifatt mohsulunun enerji vahidine g¢evrilmomo
omsallart.

Canl1 qlivvenin comi enerjisi: .
Toce-Te-I.- K
E: — E=d E@ £ Car . (4)
burada, T. — b — mohsul istehsalina omok sorfi, saat;
IT_— b — bitkisinin tutdugu saho, ha;
K__,, — insan omayini enerji vahidino ¢evirmo omsali;
@ — illik is vaxt1 fondu, saat.

Yanacaq istehsalina sorf olunan comi enerji E3 kond tosorriifatinda soyyar islor {igiin sorf olunan
maye yanacagin enerjisindon E3 vo qazanxanada istifado olunan yanacagin enerjisindon (stasionar
avadanliqlarda vo mohsulun emalinda istifado olunan) E3 ibarot olur. Maye yanacagin enerjisi
asagidaki kimidir:

Ey=Xl, II, - Qp." Kr., ©)

burada, b — bitkisi li¢iin mexaniklogdirilmis islorin hacmi, ha;

K1 — vahid sahoyo sorf olunan yanacaq, kg/ha;

K+, — sorf olunan yanacagi energetik vahido ¢evirma omsali.
Qazanxana yanacaginin enerjisi:

E!y:Z?:l 'Hs ) K]f ) K}'a ’ (6)

burada, K7 - mohsul vahidins diison qazanxana yanacagi sorfi normast;

K7 - sorf olunan yanacagi energetik vahido ¢evirmo omsali.
Suvarma vo qurutmaya sorf olunan enerji agagidaki kimidir:

E4 =Z?=1 ) Hsur.s ) qu ) Ks:w + Mk : Km T gy (7)

burada, 1., . - b — bitkisi lizro suvarilan saha, ha;

K. — suvarma (qurutma) ti¢tin elektrik enerjisi sarfi normasi;
K_,. — 1 kW saat elektrik enerjisi istehsali li¢iin enerji sorfi;

M, — suvarma (qurutma) sobokasinin insas1 {i¢lin material sorfi;

K,, — suvarma (qurutma) sobokosi ii¢lin material istehsalina enerji sorfi;

a,. — amortizasiya xorclori normasi.
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Don istehsali iigiin enerji sorfi asagidaki diisturla hesablanir:
Jl":"rE:EE-?:i .HE : Hs ) Kq’ (8)

burada, H, — b — bitki toxumunun sopin normasi;

K, — toxum istehsali ti¢iin enerji sorfi.
Gibro istehsali {igiin enerji sorfi agagidaki kimidir:

55222:1'(Hﬁs'ﬁ:v+Hs'Kp+Hs'KKj'Hz, (9)
burada, Hy_, Hp: , Hg. — 1 ha sahoyo miivafiq olaraq azot, fosfor, kalium giibralorinin verilma
normalari;

Ky , Kp , Kz — miivafiq glibralorin 1 tonunun istehsali ii¢lin enerji sorfi.

Pestisid istehsalina enerji sorfi:

E'.'-’ :EE'?:l ’ H’,‘EIES.E ’ HE ’ K’pas ’ (10)
burada, H,,. . — b — bitkisi {i¢iin pestisid verilmo normast;
K,.: — 1 ton pestisid istehsalma enerji sarfi.
Texnika istehsalina sorf olunan enerji hisso-hisso mohsula cevrilir vo asagidaki kimi ifado
olunur:
EB:Z?::L'ME'HE'Q'KQ, (11)
burada, M, — b — bitkisi li¢iin metal tutumu (M, — 420...1400 kg/ha hiidudunda dayisir);
a — amortizasiya ayirmalari normast,
Ky — 1 ton texnika hazirlanmasina omok sarfi.
Texnikani is¢i voziyystds saxlamaq ii¢lin enerji sorfi agagidaki kimi ifads olunur:
E‘S‘ = Mrzz: L™ a1m: 'Kl" + Cz'n B R
+3r.21: ) ﬂa ) Kr} + + Ttsm ) Kcrzn ) ﬂ't&m + zah ) Ka : ﬂ't&m ’ (12)
burada, M_, —avadanligin metal tutumu;
n, — etalon traktorlarin sayi;
a,, , a;, — avadanliq vo istehsalat binasinin amortizasiya normalari;
C;,—istehsalat binalar1 {i¢iin insaat materiallar1 sorfi (1 traktora hesabla);
K], — insaat materiallar1 hesabina enerji sorfi;
3 .. — istehsalat binalarinin avadanliglarinin isino enerji sorfi;
T, .m—Dbir sorti tomir tiglin omok sorfi;
Mo — SOrti tomirlorin sayi;
Z y— bir sorti tomir {igiin ehtiyat hissalori sorfi;
K, — ehtiyat hissolori istehsalina enerji sorfi amsali.
Hazirda material sorfi tikinti-qurasdirma islorinin qiymati nazare alinmaqla miioyyon edilir.
Tikinti-qurasdirma islorinin imumi doyari asagidaki kimidir:

K

in

Cn=(Cy My +C "y +C - My +Cy -y + G5 -y ) - &, (13)

burada, C; - Cz— traktorlarin ingaat, tomir bazasinin xiisusi sarmays qoyulusu (texniki xidmatlora,
texnikanin saxlanmasina, yanacaq yaglama materiallarina);

M, , Mg, Mem, M. — mivafiq olaraq tomir olunan traktor, avtomobil, sorti tomir vo masin
yeri sayl1;

M4 — ¢onlorin tutumu;

¢ — yerli soraiti nozors alan omsal.

Ehtiyat hissolori {i¢iin hesablanmis satis qiymoti bitkigilik mohsullar1 novii lizro bitkilor vo is
hacmino gora miitonasib paylanir. Konkret kond tosorriifatt mohsullarina aid qiymeti bu mohsulun
hocmino boliib ehtiyat hissolorinin xiisusi sorfini miioyyon edirik.

Ehtiyat hissolori tigiin enerji sorfi asagidaki kimidir:

6
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Ejo =Cr " Myem Ko, (14)
burada, C; — traktor, avtomobil, kond tosarriifatt masinlarinin tomir vahidi iizrs ehtiyat hissalarinin
qiymati;
Myem — tomirin sayi;
K_;,— ehtiyat hissolori istehsali {i¢iin enerji sorfi omsali.
K_;,— omsalin1 ehtiyat hissolorinin 1000 man qiymaotino sorf olunan metala goro hesablamaq olar.
Kond tasarriifatt mohsullarinin saxlanmasina enerji sarfi:

E1=(Cq - Qs + Crap ~ Qrap + Cop * Qup + Cryy * Qo ) K" 24, (15)

burada, Cz ,Crey ,Cip , Cpney — y181m sonrasi emal vo saxlamagq iigiin insaat-qurasdirma islorinin
qiymati;
Qs , Qusr Qx5 ,@mey—miivafiq olaraq bugda, torovoz, kartof vo meyvonin saxlanma
hoacmi;
K'- ingaat materiallarinin istehsalina enerji sorfi;
¢ — yerli soraito uygunlasdirma omsali.
Insaat materiallarina tolabat tikinti-qurasdirma xorclori va 100000 manat sorfiyyatliq material
sarfindon tapilir.
Notica.Kond tosorriifat: istehsali lizro energetik balansin tortib edilmasi vo onlarin tohlili regionun
biitiin ndv resurslarinin enerji qonastliliyino, energetik axinlarin paylanmasi sahasindo diizglin se¢im
va gorar gabul etmoys asas verir.
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Summary. One of the most significant indicators of the effective functioning of the agricultural
sector is the minimization of energy and nature intensity and the sphere of influence. These indicators
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of this work, based on the analysis, is to assist in the implementation of the optimal structure,
distribution of energy to all resources, and the development of energy-saving technology projects. The
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Xiilasa: Qiivvali yemin dan komponentinin hidrotermiki buxarla emal prosesi zamani alinan
mahsulun asas texnoloji parametrlardan olan nisbi namliyin saviyyasina kompleks sokilda tasir edan
faktorlarin  optimal giymatlarinin - toyin  edilmasi  magsadi  ilo  ¢ox faktorlu eksperimentin
planlasdirilmast apariinmisdir.

Miixtolif faktorlar gisminda 1 kq don materialina sorf olunan buxarmn migdart Q, buxarla emal
miiddati T va don layimin qalinlhigr & gotiirmiisdiirlor. Aparilmis tadgigatlarin naticasindo ii¢ faktorlu
eksperimentin planlasdirilmasinin reqresiya tonliyi (ikinci tortibli riyazi model) qurulmugdur. Alinmuis
tonliyin riyazi statistik iisullardan istifado etmaklo reqresiya tonliyinin yekcinsliyi, amsallarinin
ahamiyyatliliyi vao adekvat olmast yoxlamilmisdir. Emal olunan don materialimin namliyinin talob
olunan saviyyada alinmast iiciin faktorlarin  giymoatlorinin  yerloson diapazonunun  tayini
vaparametrlorinin tasiri Oyranilmis va asuliliqglarin qrafiklori qurularaq onlarin iki olan kasiklori
alinmigdir.Aparilan tahlil naticasindo miiayyan edilmisdir ki, buxarin gatirilmis sarfiyyati 0,10....0,12
kq/kq, don komponentinin emal miiddati 55...65 saniya, don layimin qalinlig: iso 44...64mm oldugda
don materialinin nisbi namliyi talob olunan 20% saviyyasina ¢atir.

Acar sozlar: qiivvali yem, dan komponenti, hidrotermiki emal, buxar, eksperementin
planlasdirilmasu.

Giris. Azorbaycan Respublikasinda ohalinin gida mohsullari ilo vo sonayenin xammalla tomin
edilmasi fundamental elmi problemdir vo dovlstin foaliyystinin osaslarindan birini togkil edon
mosalalordon diridir. Qarsiya qoyulan masalonin hallinin kond tesarriifat1 istehsal sahasine miiasir
innovativ enerji vo resursqoruyucu texnologiyalarin vo texniki vasitolorini totbig etmoklo nail olmag
olar ki, bu da, 6z novbasinds kond tosarriifat: istehsalinin davamli inkisafini tomin edor.

Mévzunun aktualhg. Olkomizdo kond tosorriifati istehsalnda on vacib va strateji cohotdon
ohomiyyatli donli va donli-paxlali bitkilorin mohsuludur.

Kondli-fermer tosorriifatlarinda  yetisdirilon mohsulun tam sokildo itkisiz istehlakgiya
catdirilmasi, keyfiyyatin uzun miiddstli saxlanmasinin tomin edilmasi tigiin, emal texnologiya-larinin
genis sokildo istifadasi hoyata kegirilmalidir. Kond tosarriifat1 mohsullarinin emalinda [istifados edilon
osas Usullardan biri do, mohsulun istiliklo emal tsuludur ki, burada istilik dasiyict qismindo
qizdirilmis atmosfer hava, buxar va isti su istifads olunur.

”Agromexanika” ETI- da aparilan todgigatlar naticosinda donli vo donli-paxlali bitkilorin
mohsullarinin hidrotermik amsliyyatlarindan olan donin qurudulmasi, termiki zararsizlosdiril-masi,
qovrulmasi va buxarla emal olunmasi smaliyyatlarini yerina yetiron kombinsedilmis istilik tochizatina
malik olan qurgu hazirlanmis vo sinaqdan kegirilmisdi[ 1,2,3].
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Tadqgigatin maqsadi: Kondli-fermer tosarriifatlarinda donli vo donli -paxlali bitkilarin
mohsulununn termiki emalinda vo heyvandarliqda yem isteysalinda istifado olunan buxar vo su
qizdirici sistemin texniki vasitalorinin elmi cohotdon asaslandirilmasi va islonmasidir.

Tadqiqgat obyekti: Kondli-fermer tosarriifatlarinda yetisdirilon donli va danli-paxlali bitkilarin
mohsulu va onlarin tizorinds buxarla emal amsliyyatini hayata kegiron buxar hazirlayan va su qizdiran
sistema daxil edilon qurgular.

Tadigatlarin metodu. Kombinsedilmis yemin don komponentinin buxarla emal prosesinin
todqgiqatlarinin aparilmasi zamani keyfiyyot parametrlori olan emal olunmusg donin nisbi nomliyinin
giymati birge kompleks sokildo asas miistaqil faktorlarin tasirinin saviyyasinin 6yranilmasi mogsadi
ilo ¢ox faktorlu eksperimentin planlagdirilmasi aparilmigdir. Miiasir riyazi statistik tisullardan istifado
etmoklo eksperimentin planlasdirilmasi prosesinin  optimal ¢ixis parametrlorinin miirokkob riyazi
hesablamalar aparilmadan toyin edilmasine imkan verir. Ug faktorlu eksperimentin planlasdirilmasinin
regresiya tonliyi (ikinci tortibli riyazi model) asagidaki sokilds ifads olunur.

Y= b +b1 X1 +b2Xz +hsXat buXT +020X7 +hssX 3 +byo Xy Xy + byg X, V3+bys Xo V3 (1)

Ilkin todqiqatlar noticosindo miioyyon edilmisdir ki, ¢ixig parametrinin miistovisi qeyri xotti
oldugu iicilin faktorlar ii¢ soviyyodo doyisir. Faktorlar qisminds 1 kq don materialina sorf olunan
buxarin miqdar1t Q kq/kq, buxarla emal miiddati r saniys, don layinin qalinligt & mm gotiirtiilorok
kodlasdirilmigdir. Faktorlar isarosi vo soviyys doyismosi asagidaki sokildo gdtiiriilmiisdiir vo cadval
1 verilmigdir.

Cadval-1
Faktorlar isarosi vo soviyyo doyismosi
Faktorlar Q kag/kq r san d mm
Isara X1 X5 X3
Asag1 soviyys (-1) 0,05 0 24
Osas soviyys (0) 0,011 60 44
Yuxari soviyys (+1) 0,17 120 64

Regresiya tonliyinin alinmast magsadilo alinmis naticalor asasinda qurulmus {ii¢ faktorlu
eksperimentin  planlasdirilmasinin  optimal ikinci tortib morkozi kompozision plan matrisa
qurulmiisdur. Qurulmus ortoqonal planlagdirma minimal dispersiya ilo miistogil giymatlo regsiya
tonliklorinin amsallarinin toyin edilmasino imkan verir. Todgiqatlarin naticalorinin iglonmasi asasinda
faktorlarin kodlagdirilmig giymatlorlo regresiya tonliyi asagidaki sokilds alinir.

Y = 20,91-0,036X; +3,58X,+0,99X5-0,93%;-2,79%3-2,96XF + 039X- X, +0,29X;-X3
+0,69X,X3 (2)

Aparilmis ¢evrilmalar naticosinds qilivvali vo kombinsedilmis yemin don komponentinin buxarla
emal prosesinin sonunda nisbi nomliy buxarin gotirilmis sorfiyystindon, emal miiddatindon vo emal
olunan denin laymin qalinligindan asililifinin riyazi modelinin reqresiya tonliyi natural giymatlorlo
asagidaki sokildo alinmisdir.

@ =1,614 +39,075 Q + 0,118r + 0,6395-259,368Q°— 0,000r*— 0,00782+0,111Q-r +

+0,242Q4 +0,0006rd 3)

Alinmis naticalorin  yekcinsliyi  Koxren kriteriyasi ilo yoxlanilir. Bu moagsadlo hesablanmis

disperiyalarin 332 naticalarindan istifads olunur.
G=128-02131 (4)

T gisg

Koxren kriteriyasinin cadval iizro kritik qiymati, Gy = Ny—1 = 4, aparilmis tocriibslorin tokrarligi m =5
Geod. = 0,2419. Beloliklo, G=G; alinmis naticolor osasinda yekcinslini tomin olunur.

Regresiya tonliyinin omsallarinin shomiyyatliliyi Styudent kriteriyas:t ilo toyin olunmusdur. Tonlik
(5.68) iiclin 95% soviyyado tc,q=2,15

10
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Regresiya omsallsrinin yoxlanmasinin naticalori codval 2 verilmisdir.

Cadval-2
Reqresiya amsallarinin yoxlanmasinin naticalori
Styudent amsallarinin yoxlanmasi kriteriyas ilo reqresiya
Reqresiya )
omsallar1 i i ; 2 2
odadi giymati S° (by) ﬁm
bo 20,91 0,0176676 2,32
b, 0,036 0,0241945 0,23
b, 3,58 0,0241945 23,007
bs 0,99 0,0241945 6,362
b11 0,93 0,060897 3,76
b2, 2,79 0,060897 11,309
b33 2,96 0,060897 11,998
b1, 0,39 0,33125 0,672
bi3 0,29 0,33125 0,5039
b2s 0,69 0,33125 1,1982

Codvaldon goriindiiyii kimi reqgresiya tonliyindoki omsallar bgbi,ba,03 b11,b22, bss, b1z bz, bas
shamiyyatlidirlar.

Regresiya tonliyin adekvathigi. Fiser kriteriyasi ilo yoxlanilir. Bu moaqgsadls 5% saviyyado Fiser
kriteriyasinin cadval giymati edilir. V4= N-k = 15-6 = 9 V,= K-1= 6-1=5 burada k-reqresiya
tonliyinin omsallarinin sayini ifads edir. Alinmis naticalor asasinda Fiser kriteriyasinin codval giymati
4,70 borabardir.

Fiser kriteriyasinin hesabat qiymoti asagidaki diisturla tayin olunur.

Fres. = 52/ S5, burada $2=0,95 S7,=0,265 Fc,q = 0,95/0,265 = 3,58

Fres=Fc,q 0ldugu ti¢iin modelin adekvat olma sorti yetirilmis olur.

Aparilmis tohlil  naticesinde  miiayyan edilmisdir ki, reqresiya tonliyindoki bj1,b12 013,022
omsallarin ohomiyyatli olmadiglari tG¢iin , onlart nazoro almamagla regresiya tonliyini natural
giymatlorlo asagidaki sokildo alinir.

@ =-1, 614 + 0,1187 + 0,6395 — 259,368Q% — 0,000872— 0,00752 (5)

Cixig parametri olan quvvali va kombinoedilmis yemin buxarla emal edilmis don komponentinin
nisbi namliyinin talab olunan saviyyads alinmasi {igiin tasir edon asas faktorlardan buxarin gatirilmis
sorfi, don komponentinin buxarla emal miiddsti, emal olunan don layinin galinliginin optimal
gostaricilorinin - yerlosdiyi intervalin toyin edilmasi vo faktorlarin giymatlorinin  bir- biri ilo
uzlasmasinin kompromis hallinin tapilmasi moqgsadi ilo bu faktorlardan birinin sifir saviyyado
gotiiriilorok galan iki faktorlarin ¢ixis parametrins tosiri dyronilmisdir vo asilihginin grafiki qurularag
cavab miistavinin iki ol¢iilii kasiklori alinmigdir.

Materiallar va miizakiralar. Gotirilmis buxar sorfi ilo don layinin qalinliginin ¢ixis parametri
olan mohsulun yekun nomliyino tosirinin (emal miiddati sifir soviyyssindo r = 60 san olduqda)
asagidaki kodlagdirilmis vo natural qiymaitlorls reqresiya tonliyi alinmisdir.

Y=19,907 + 0,22X; + 1,65X,+ 0,276X5-2,724X3 + 0,875X1-X; (6)

@ = 7,137 — 45,347Q + 0,602 & + 76,974 Q>~ 0,0078% + 0,731Q8 (7)

Optimallagdirma kriteriyast olan buxarla emal olunmus don komponentinin nisbi nomliyinin
miistoqil faktorlardan —buxarin gotirilmis sorfiyystindon vo buxarla emal olunan don laymin
galinligindan birgo tosir tosvirinin qrafiki  sokil 1-a verilmisdir.Faktorlarin kodlasdirilmig
qiymatlorls tonliyin amsallarinin tohlili gostorir ki, xotti omsallardan on ¢ox ¢ix1s parametrine emal

11
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olunan don laymin galinhig1 (X;) — ¢ixis parametrino on az tosir edon buxar sorfiyyotinin vo don
laymin galinliginin birgs (X;-X3) birlogsmosidir.

Miistoqil faktorlarin — buxarin gotirilmis sorfi Q vo emal olunan don laymin & gqalinhiginin
doyismasi naticosindo onlara cavab veron optimallagdirma parametri olan buxarda emal olunmus don
komponentinin nisbi nomliyinin soviyyasini oks etdiron miistovinin iki Ol¢iilii  kosiyin komokliyi
vasitosi ilo apartlir. Sokil 1-b buxarla emal edilon don komponentinin nisbi nomliyinin gotirilmis
buxar sorfindon vo emal olunan don laymin qalinligindan asililiim1 xarakterizo edon cavab
miistovinin iki 6l¢iilii kesiyinin tosviri verilmisdir.

64
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Sokil-1.Buxarla emal olunmus quvvali yemin don komponentinin nisbi namliyinin buxarin
gotirilmis sarfiyyatindon ashihigl (a)va onun iki olciilii kasiyi (b).

Qurulmus qrafikin tohlili onu gostorir ki, hazir mohsul olan buxarla emal olunmus don
komponentinin tolob olunan nisbi nomliyinin soviyyasi 19,5-20%, buxarin gotirilmis sorfinin
gostoricisi 0,1-0,14 kq/kq intervalinda, emal olunmus donin laymin qalinligi iso 44-56 mm olduqda
alinir.

Eyni qayda iizra ¢ix1s parametri - buxarla don komponentinin nisbi nomliyinin soviyyasina birga
tosir edon faktorlardan buxarla emal prosesinin miiddsti vo emal olunan don laymin qalinliginin
optimal yerlogsma intervalinin toyin edilmasi maqsadi ilo (buxar sorfiyyasti Q sifir saviyyads 0,11kq/kq
gotlirtilmiisdiir) eksperimentin iki faktorlu planlagdirilmasinin modeli qurulmusdur. Tesir edon
mistoqil faktorlarin variyasiya intervallar1 buxarla emal miiddoti Q-120 san, don laymin gqalinlig
189 24-64 mm qgobul edilmisdir. Qurulmus riyazi model asagidaki kodlasdirilmis vo natural qiymatlore
verilmis reqresiya tonliyi ils ifads olunmuslar.

Y= 20,407 + 3,73X; +1,95X, —3,239X%F —3,488%3 + 0,525 X1 X; (8)

@=-55339 + 0,15397 + 0,838615— 0,00094 72 — 0,008728% + 0,0004515 9)

Buxarla emal olunmus kombina edilmis yemin doin komponentinin buxarla emal miiddati T vo

emal olan don laymin qalinligindan & asihligi tonlik (9) osasinda qurularaq sokil (2-a) verilmisdir.
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Sakil 2. Sakil-1.Buxarla emal olunmus quvvali yemin don komponentinin nisbi nomliyinin
emal miiddatinnan vd don layimin qalinhgindan ashihigi (a) vo ononun iki ol¢iilii kasiyi (b).
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Faktorlarin kodlasdirilmis qiymaotlorindo olan tonlik (8) omsallarinin tohlili gostoriri ki, xotti
omsallardan on ¢ox X, don layinin galinligi vo sonra X;- emal miiddoti, geyri xatti {izviilordon X3—
donin emal miiddati, on azi1 iso emal miiddati vo don laymin qalinligimin (X - X3) birlogsmasi tasir edir.

Cixis parametri olan buxarla emal olunmus don komponentinin namliyinin talob olunan
soviyyasindo alinmasi iiglin miistaqil faktorlarin optimal giymotlorinin yerlosmo intervallariin toyin
edilmasi magsadi ilo tonlik (9) asasinda soviyys ayrilorinin qrafiki qurulmus vo sokil (2-a va b)
verilmisdir.

Qurulmusg grafikin tohlili gostorir ki, don komponentinin tolob olan nisbi namlik saviyyaesi 19,5—
20%,buxarla emal miiddati 50-60 san, emal olunan don laymnin qalinlig1 iso 44-56 mm intervalinda
oldugu halda alinir.

Toklif olunan eksperimental qurguda kombinsedilmis yemin don komponentinin buxarla emal
prosesinda asas tasir edon parametrlorin optimal giymatlarinin tapilmasi {igiin, qurulmus riyazi model
osasinda iki faktorlu eksperimentin planlagdirilmasi hoyata kegirilmisdir. Eksperimentin planlas-
dirilmasi vo bununla emal zamani 1 kq donin namliyinin, tolob olunan nomliys gadar yiiksaldilmasino
emal prosesinin miiddati Vo Sorf olunan buxarin miqdarindan asililigin riyazi modelinin alinmasi
mogsadi ilo emal miiddatinin 6l¢ii hoddi 0-120 saniys, Sorf olunan buxarmn iso 0,05-0,17 kag/kq
intervalinda gotiirilmiisdiir vo bu zaman emal olunan danin layinin qalinligi 30 mm (sifir saviyyasi)
olmusdur. Aparilmis eksperimental tadqiqatlarin naticalorinin iglonmasi  osasinda faktorlarin natural
giymotlorinda reqresiya tonliyi asagidaki sokilds alinmisdir.

W=13,1948 + 0,2045r-84,014Q-0,00123r* +384,8682Q%- 0,08517 7Q (10)

Optimallagdirma kriteriyasi olan buxarla emal olunmus kombino edilmis yemin, don
komponentinin  nisbi nomliyinin tolob olunan soviyyssino ¢atdirilmasina tosir edon miistaqil
faktorlardan don komponentinin buxarla emal miiddati vo sorf olunan gotirilmis buxarin miqdarinin
tasvirinin qrafiki sokil 3-a, vo onun iki dlciilii kesiyi sokil 3-b verilmisdir.

Faktorlarin kodlasdirilmis qiymatlori ilo tonlik (11) asagidak: sokili alir.
Y (X, X5) = 15,84+2,98 X; — 0,28 X,— 4,25%7 +1,38x3- 0,3 X, - X, (11)

i =

Qkqg/kq

Qkakg 424

017

)2

s 23
L0
L
— —t

0,08 140 150 16.0

007
0.06-4 170
L 18.0 \
T
20 30 40 5 00 100 110 120

0.05

Sakil-3.Buxarla emal olunmus quvvali yemin don komponentinin nisbi nomliyinin buxarla
emal miiddatinnon vo buxarin gatrilmis sarfiyyatinin ashhigi (a) vo onun iki ol¢iilii kasiyi

Toyin olunmus tonlik (11) omsallarinin tohlili gdstarir ki, xotti omsallardan an ¢ox optimizasiya
parametri olan buxarla emal olunmus kombino edilmis yemin don komponentinin nisbi namliyinin
saviyyasina tosir edon faktordan, donin buxarla emal miiddsti (X1), geyri xatti tizvlorindon iso donin
buxarla emal miiddati vo buxarin gotirilmis sorfiyyati (X7) vo (XZ) tosir edir, on az tosiri iso don
komponentinin buxarla emal miiddati vo gatirilmis buxar sarfiyyatinin birgs birlosmasidir (X4 - X5).

Alinmig reqresiya tonliyinin osasinda qurulmus cavab miistovisinin saviyye oyrilorinin tohlili
gostorir ki, buxarla emal olunmus hazir mohsul don komponentinin tolob olunan soviyyayo ¢atmasit
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liclin minimum istilik enerji sorfiyyati miistoqil parametrlorin buxarla emal miiddoti r = 50 +70 san,
buxarin gotirumis sorfiyyati iso Q= 0,10+0,12 kq/kq intervalinda olanda alinir.

Donli vo donli-paxlali bitkilorin denin yem komponenti kimi atmosfer tozyiqds, hidrotermik
emalinda, su buxarinin istilik dasiyict qismindo istifado olundugda yemin don komponentinin talob
olunan 20% nisbi nomlik soviyyasina ¢atdirilmasi {iglin emal miiddoti 50-70 saniyo, buxarin gatirilmis
sorfiyyati iso 0,10 +0,12 intervalinda olmalidir.

Natica.Buxarla emal olunan kombina edilmls yemin don komponentinin talob olunan nisbi
nomliyin saviyyasinin alinmasi {igiin tasir edon ti¢ miistoqil faktorlarin optimal yerlosms intervalinin
toyininda kompromis halli gabul edilorak buxarin gatirilmig sarfiyyati 0,10...0,12 kg/kq, don
komponentinin buxarla emal miiddati 55...65 saniys, emal olunan don layiin galinlig1 44...64 mm
olduqda alinir.

Tadgqiqat isinin tadbiqi ahamiyyati: Danli vo donli paxlali bitkilarin mohsulunu yetisdiran va
onlardan yem isteysal edon kandli-fermer tosorriifatlari.

Tadbiq isinin iqtisadi somarasi: Aparilmis texniki-iqtisadi tohlil gostarirki, donli va dnli-paxlali
bitkilorin mohsulunu emal edon qurguda kombino edilmis yemin don komponentinin buxarla
emaledilmasinin todbigi naticasinds illik igtisadi somara 3364 AZN, buzovlarin 1 kq diri cakisinin
armasinin iqtisadi samarasi 0,24 AZN, eksperimental qurgunun 6ziinii 6domo miiddati 1,47 il toskil
edir.
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YK 631.172.631.56
OITPEJAEJIEHUE OIITUMAJIBHBIX ITAPAMETPOB ITPOITAPUBAHUSA
3EPHOBOI'O KOMIIOHEHTA KOHHEHTPUPOBAHHOI'O KOPMA C
HNCITOJIb30BAHUEM DKCHHEPEMEHTAJIBHOT'O OBOPYJOBAHUSA AJIsA
TEILIOBJAYXKHOCHOM OBPABOTKH

Tamxnes Harap Mysaddpap orJsl , ’MextneB Mextu Ioaan orasl, *T'acanos Ymynasap
Padgana oray, 4BaﬁpaMOBa I'amza FOcud kbI3bl.
1234 “Arpomexanuka” Hayuno UccaenoBarensckunit UHCTHTYT
I'snmoxa, A3u3 Aaues, 93
lagromexanika. etigh@ mail.ru, mehdimediyev55@ mail.ru,
*umudvarhasanov@ mail.ru, “gamzabayramova678@ mail.ru

Pe3zwome: B yensax onpeodeneHus ONMUMALbHLIX NAPAMEMPO8 KOMNIEKCHO GIUSIOWUX HA
HA3HAYeHUss 00HO20 U3 OCHOBHBIX MEXHOJO2UYECKUX Napamempos npoyecca meni08IaAHCHOCHOU
00pabomKu 3epHO6020 KOMNOHEHMA KOHYEHMPUPOBAHHO20 KOpMA Obllo NpOo8eoeHo NIAHUpO8a-HUe
MHO2OhakmopHoeo dKcnepumenma. B kauecmeo Hezagucumvix axkmopog Oviiu  NpUHAMbGL -
Kou4ecmeo napa pacxoodyemozo Ha 1 ke 3epnogoco mamepuana Q, epems obpabomku napom T u
monwuna o6pabameléaemo2o 3epHoso2o cros 0. Ha ocnose pesyrbmamos npoeéedeno  3-x
gaxmoproe nianuposauue u NOIYYEHO YPAGHEHUs pecpeccuu (Mamemamuyeckas Mooelb 6mopoco
nopsioxka). Ilonyuennoe ypaeumenusi pecpeccuu UCNONIL3OBAHUEM CHOCODO8 MAMeMamuyeckou
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cmamucmukyu  Obliu Nposepensbl HA B0CNpoussedexue nocie obpabomkKu 3epHO8020 Mamepuand
mpebyemou 8adCHOCMU OnpedeneHbl OUANA3Z0Hbl HAXOHCOeHUS ONMUMANbHLIX 3HAYeHUll (haKkmopos, a
makdice 8 Yesx CO2NACOB8AHUs 3HAYEHU (aKmopos mexncoy coboi Ovlia HAUOEeHa KOMNPOMUCCHOE
pewienue nymém NpuHAMuUs HYJ1e8020 YPOBHs 3HAUEHUS 0OHO20 (haKmop u onpeoeieHus: SUNAHUSA
OCHOBHBIX 08YX (DaKmMOpPO8 U NOCMPOCHUAM UX 3ABUCUMOCTMEL U O8YXMEPHBIX CeUeHUl.

Pezynomame  npoeedennoco  amanuza Ovli0  onpedeneno, umMo O OOCMUICEHUS
OMHOCUMENbHO20 GIANCHOCMU — 3epH08020  mamepuana 0o 20%, npugedeHHble 3ampamsl napa
cocmasnsirom 0,10...0,12 xe/xe, epems obpabomxu Komnonenma 35...65 cex., moiwurHa 3epHOB020
cnosi 44...64 mm.

Knrwouesvie cnoea: KoHyeHmpuposanuwili KOPM, 3ePHOB0U KOMNOHEHM, MEeNa081aANCHOCIHOE
obpabomka, nap, n1aHUpPoOBanuUe IKCnepemenma.

UDC 631.172.631.56
DETERMINATION OF THE OPTIMAL OPERATING MODE AND PARAMETERS OF THE
HYDROTHERMAL PROCESSING OF THE GRAIN COMPONENT OF HIGH-ENERGY
FEED

'Hajiev llgarMazaffar, “Mehdiyev Mehdi Polad,
*Hasanov Umudvar Rafayil, “Bayramova GamzaY usif.
1234 v Agromechanics™ Scientific Reserch Institute. Ganja.
Aziz Aliyev 93
lagromexanika. etigb@ mail.ru, mehdimediyev55@ mail.ru,
Sumudvarhasanov@ mail.ru, 4gamzabayramova678@ mail.ru

Summary: A multi-factorial experiment was planned for the purpose of determining the
optimal values of the factors that comprehensively affect the relative humidity level of the main
technological parameters of the product obtained during the hydrothermal steam processing of the
grain component of the fortified feed.

As various factors, they took the amount of steam used for 1 kg of grain material, Q, steam
treatment time z, and the thickness of the grain layer J. As a result of the conducted researches, the
regression equation of the planning of the three-factor experiment (mathematical model of the second
formulation) was established. Homogeneity, significance and adequacy of the coefficients of the
regression equation were checked using mathematical statistical methods. In order to obtain the
moisture content of processed grain material at the required level, the effect of determining the range
of values and parameters of the factors was studied, and graphs of dependencies were drawn and their
bisections were obtained. kg, when the processing time of the grain component is 55...65 seconds, and
the thickness of the grain layer is 44...64 mm, the relative humidity of the grain material reaches the
required level of 20%.

Keywords: forage, grain component, hydrothermal treatment, steam, experiment planning.

Redaksiyaya daxilolma: 15.01.2025
Capa gobul olunma: 19.06.2025

C === 9
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BJIAUSAHUE PA3JIMYHBIX CITIOCOBOB ITOCEBA HA YPQH(AﬁHOCTB
MECTHBIX U UTHTPOAYKIMOHHbBIX COPTOB O3UMOMU INIIEHUIIBI

1(I)apm HIaxun oruabl Ajiek0epoB, 2IMUIIB DJILYHH OLJIbI Kepumos

A3zepoOaiixkanckuii ['ocynapcTBeHHbIH ATpapHblii YHUBEpPCUTET
1alekberovfariz@yahoo.de; 2kerimovemil36@gmai|.com

Pestome.B cmamve npeocmasienvt pe3yibmamvl UCCICO08AHUL NO  GIUAHUIO  PA3TUYHBIX
Ccnocobos nocesa HA YpPOACAUHOCMb NuleHuyvl. Pe3yromamuvl onvima nokaswleaiom, wmo Ho
CPABHEHUI0 € MPAOUYUOHHBIM CHOCOOAM NOCE8d, UCNOIb308AHUE 2PAOK0B020 CNOCOOA Nnocesa
NONONCUMENLHO ~ GIUSIO  HA POCM U pa3sumue pacmenusi, CHOCOOCMB08ANI0  NOBLIULEHUIO
VPOJUCATUHOCIU, KAK MECMHbLX, MAK U UHMPOOYKYUOHHBIX COPMO8 03UMOL NUUEHUYDL.

Habnwooenue 3a yposicatinocmupio nokaswviéaem, 4mo HAULYYuwlull pe3yiomam Obll NoJAy4eH npu
2pPAOKOBOM nocese Y uHmMpooyKyuonnozo copma “Midas”.

Knrwoueswie cnosa: ozumasn nuenuya, cnocoowvl nocesa, yporcauHoCcms 3ephd, epsoKo8blil noces

BBegenmne. O3umasi niieHulla — TJIaBHas 3€pHOBas KyhabTypa ['sHmka-Kak3zaxckoil 30HBI,
3aHHMMAOIasl BEIyIllee MECTO B CTPYKTYpE 3€pHOBOIr0 KJIMHA. B 0CTpO3acyIUIMBBIX YCIOBUSAX O3UMbIE
xJie0a, BO3/IEJIbIBAEMbIE 110 JIYUIIHM IPEIUIECTBEHHUKAM U Ha BBICOKOM arpo()oHe, CiIy»KaT rapaHTOM
CTaOMIIBHBIX BAJOBBIX COOPOB 3epHA Xopoiero kadectna [ 1;2].

OnHUM W3 NPUEMOB, CIIOCOOCTBYIOIIUX (POPMHUPOBAHUIO BBICOKO3MMOCTOMKUX pPACTEHMH U
MOJIYUEHUIO BBICOKMX U CTaOWJIBHBIX YpOXKaeB, SBJSIIOTCS crocoObl moceBa. [lpu mcnonb3oBaHuuU
arpOTEXHUYECKHX IPUEMOB, B 3aBUCHUMOCTH OT IOTOJHBIX YCJIOBMM B OCEHHUN NEPUOA, JaXeE B
pailoHax ¢ HEyCTONYMBBIMU TPOSIBICHUSIMH OTAEIbHBIX METEOPOJOTHYECKHX (HPaKTOPOB MOKHO
c(OpMHPOBATH K YXOAY B 3UMY BBICOKO3MMOCTOIKHE 1OCEBHI [3].

AkTyajabHocTh Tembl. [lo nanusiM A.B. AnaGymesa, H.I'. SIlukoBckoro, A.S. JlorsuHoBa u
APYTUX YYEeHbIX, B MCCIEJOBAHUSAX IO BIMSIHHUIO CHOCOOOB IMOCEBAa M MPEIINIECTBEHHUKOB Ha
MPOJYKTUBHOCTh O3MMOM MATKOM NIIEHUIBI OTMEYEHO, YTO MaKCHMallbHasi ypO’KaHOCTb Oblia
MOJTydeHa MpH TPSIIKOBOM M TPAJUIIMOHHOM CIIOCO0ax MoceBax MO MPEAIIECTBEHHUKY YEpHBIM map.
31ech 3HaYEHUS YPOKAHOCTH BapbUpOBaK OT 5,85 10 6,33 T/ra [4].

O3umble KyJbTYPbl YacTO BBICEBAIOT CIUIOIIHBIM PSJOBBIM CIOCOOOM IOCEBAa C LIMPUHOU
Mexaypsiauid 15 cm. Hemoctatok sToro cmoco6a — u30BITOYHOE 3arylieHHE CEeMSH B psAIKe IpU
HEZ0CTaTOYHOM HCIIOJIB30BAaHUU IUIOLIAN MEXAypaaui. B HacTosmiee BpeMs peKOMEHyeTcs 110CEB
O3UMBIX KYJBTYpP MPOBOJUTH Y3KOPSAHBIM MM TEPEKPECTHBIM CHOCOOOM. Y3KOpSOHBIA TOCEB
(Mexnypsabe 7,5 cM) B 3HAUMTENbHOM Mepe CBOOOJEH OT HEIOCTATKOB CIUIOUIHOTO PsIOBOTO
paccTosiHueM MEXJy ceMeHaMu. B pesynbraTe y3KOpsSAHBIE MOCEBBI O3UMBIX KYJIBTYp AAlOT Ooiee
BbIcOKHE ypoxau. B cBoux uccnenoanusax I1.W. Ilogropusiii otMedaer, uro npuOaBka ypoxkas mpu
Y3KOPSATHOM CToco0e moceBa cocTtaBisieT 2-4 11 3epHa ¢ 1 ra u 6omnbine. OgHako Ipu ATOM TpedyeTcs
Oosee TIIaTEIbHAS MTOJITOTOBKA MTOYBKI K MTOCEBY [5].

BrimenepeurcieHHble UCCIETOBaHUS CIIOCOOCTBYIOT aKTyaJIbHOCTH Halllell HaydyHOW paboThl U
JenaroT HeoOXOAMMBIM JUIs HPOBEAEHUS HccieqoBaHus Ha Temy "M3ydeHue arpo3KOHOMHUYECKOH
3(PEKTUBHOCTH COBPEMEHHBIX U TPATUIIMOHHBIX CIIOCOOOB 0OpPaOOTKH MOYBKI, TIOCEBA U OPOIICHHS
II0CEBOB CEMEHHOM MIIEHUIIBI".
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]_le.ﬂb HCCJICJ0BAHUA. OcHoBHas oCJb HMCCICAOBAaHUSA, COCTOUT B H3YUYCHHU BJIHUAHUA

COBPCMCHHBIX U TPAJUITHUOHHBIX MCTOAOB IMOCCBA HA KAYCCTBO U ypOH(afIHOCTb IIOCEBHOM I CHUIIBI.

v

AN NI NI NN

CoracHo 11eIM UCCIIeIOBAaHUs, HAIIK 33J1a4y CJICTYIOIIUE:

N3ydeHnue BIUSHUS COBPEMEHHBIX U TPAJAULIMOHHBIX CIIOCOOOB IOCEBA HA POCT U pPa3BUTHE
pacTeHuii B moceBax 03UMOM MIIEHUIIbI HA CEMEHOBOIYECKHUE LIEITH.

onpexaenenue Maccol 1000 cemsiH 110 BapuaHTaMm.

oTpesieNIeHUE pOCTa U pa3BUTHE PACTEHUI 110 BapUaHTaM.

OLICHUTH BJIMSHHUE CIIOCOOOB IMOCEBA HA YPOKAMHOCTD MIIIEHUIIBI

pacyeT SKOHOMHYECKOH d(PPEKTUBHOCTH

pa3paboTka peKOMEeHAIHil 110 MPUMEHEHHUIO CII0COO0B MOCEBa C LENbI0 YBETUUYCHUS
YpOKalfHOCTH M KauecTBa O3MMOM MIICHUIIBI HA CEMEHHBIE LENH .

Mertoauka wucciaenoBanusi. HMccinemoBanue Obuio mpoBeneHo B 2023-2024 romy, B

cemenoBogueckom xo3siiictBe “Elkiyar OOO, ceno Kazaxmap bapaunckoro paiiona. MccnenoBanue
IIPOBOJIMIIOCH HaJl 2-TW BapuaHTaMU U 3-Msl IOBTOPHOCTSIMH.

Puc 1. Coop o0pa3uoB a5 onpeneseHusi CTPYKTYPHBIX 3JICMEHTOB YPOKaliHOCTH

B xozxe wuccnemoBanus, BbicemBaiuch copra mmienunsl “Lucilla”, “Midas” u “Girmizigil”.

Onucanue uccie0BaHUs Ha/l BApHAHTAMU YKa3aHO HUKE:

1-p1it Bapuant: CoBpeMeHHas cucteMa o0pabOTKU MOYBHI (JIYLIEHUE CTEPHU
MPEIIECTBEHHUKOB JIYIIMJIBHUKOM TUCKOBBIM Ha T1yOuHy 14-16 cM + Bemalika moyBbl Ha
riyOuny 24-28 cm + paspyleHue b0 1 BHIpaBHUBAaHUE 3eMJIH C POTOBATOPHO-(pe3epHOn
60poHOI) + rmoceB B IpsiAKy (BbicoTa rpsiku 20 cM, mmpuHa 45 cM, oceB B 3 psfa u
paccTosiHue MeXAY pagamu 15 cMm) + monus mo 6oposnam

2-oi1 BapuanT: (Kontpons) TpaaunnonHas cucremMa oOpabOTKU MOYBHI (BCIAIIKA TTOYBBI HA
riyOunHy 24-28 cM + BbIpaBHHBAaHUE YYacTKa TSKEJIOW MIMPBAHCKOW OOPOHOI) + 0OBIYHBIN
10CeB + OOBIYHBIH MTOJIUB HAITYCKOM IO TIOJIOCaM).

Martepunanbsl u o0cy:kaeHMs. /(1 CpaBHUTEIbHOM OLEHKM METOJOB II0CEBA HA JTOM

JIEMOHCTPAIIMOHHOM y4yacTKe ObLIIM MCIBITAaHbI TPSAKOBBIM IMOCEB ¢ ONTUMAIbHOM HOpMOIi BbiceBa 170
KI/Ta U TPaJMIIMOHHBIN crioco0 moceBa (HopMa BbiceBa 220 Kr/ra) U MOJMBA HAITYCKOM I10 TIOJIOCAM.
Kpome Toro, /uis CpaBHUTENBHOW OLIEHKW HOPM BHECEHHs yJOOPEHUH MO O03UMYIO MILEHUILY MpHU
MOCeBE TPHUMEHSIIM KOMIUIEKCHOE yhoOpenue, Bikmtoudaromee 100 xr/ra N16P16K16 + 50 xr/ra
ammodoc ais “Lucilla”, “Midas” u “Girmizigiil” npu nmoceBe Ha TPSAAKY U TpaJUIIMOHHOM Tocese.B
XOJI€ MCCJIENOBAaHUN Mbl M3y4yalu BIMSHUE MMoceBa Ha pocT, Maccy 1000 cemMsiH M ypoxKaWHOCTh
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O3MMO¥ MIICHUIIBI. Pe3ybTaThl MOKa3bIBAIOT, YTO 110 CPABHEHHIO C TPAIUIIMOHHBIM CIIOCOOOM TTOCEBa,
noces B rpsiiky Oosee 3 dexruBnsbiii (Tadmuma 1-2).

Kak BunmHo u3 Tabmunbl 1, Hamu Ob110 00HApYkeHO, 4To Ha Maccy 1000 ceMsH MOJ0XKHUTEIBHO

BIUSET TpaJuLUMOHHBIN moceB. Macca 1000

CeMSH B 3aBHUCUMOCTHA OT CIIoco0a 1moceBa ObLia

cootBeTcTBeHHO 20.8 Tp NmpU TpsAAKOBOM moceBe W 38.8 rp MpH TPAJUIIMOHHOM IIOCEBE y COpTa
“Girmizigil”; 35.4 rp mpu TpsaKkoBoM moceBe w 37.9 rp mpu TpPaAWIIMOHHOM TIOCEBE, Yy COpTa
“Luccilla”; 37.4 rp npu TpsakoBoM moceBe W 38 Tp IpH TPaAUIIMOHHOM IoceBe y copra “Midas”.

(Tabnuma 1).

Taoauua 1.
Biusinue cnoco0oB nocepa Ha poct u maccy 1000 cemsiH 03UMOI NMIIEHUIbI
['psiakoBbIid MOCEB TpaauurOHHBIN MOCEB

Copra

Poct pacrenuit, cm | Macca 1000 cemsiH, rp | PocT pactenuid, cv | Macca 1000 cemsiH, rp
Girmizigiil | 85.1 20.8 81.0 38.8
Luccilla 91.5 354 84.4 37.9
Midas 93.6 37.4 88.3 38.0

Kak crnegyer u3 tabmuusn 1,

pocCT paCTeHI/Iﬁ OKa3aJICA BbBIIIC IIPpHU I'PAAKOBOM ITOCCBC. Poct

pacteHuii coctaBisii 85.1 cM IpH IpsIKOBOM moceBe M 81cM MpH TpaJULIMOHHOM IIOCEBE y COpTa
“Girmizigiil”, 91.5 cM npu rpsagkoBomM moceBe u 84.4 cM mpu TPAAULMOHHOM IIOCEBE Yy cCOpTa
“Luccilla” u 93.6 cM mpu rpsiikoBoM roceBe U 88.3 ¢M MpU TPAIUIIMOHHOM IOCeBe y copTa “Midas”™

(Tabmuna 1).

Tao0auna 2.

Biusinue cnoco00B moceBa HA YPOKAWHOCTH MECTHBIX H HHTPOAYKIMOHHBIX COPTOB 03UMOM
NIIeHNIbI, II/Ta

Copta ['psakoBslii moceB TpaauurOHHBIN ITOCEB
Girmizigiil 31.3 28.3
Luccilla 43.2 36.1
Midas 441 22.1
45.0 43,2 44,1 44,]4/3,9 i3
40,0 86.1
35,0 31,3 3 | B0
30,0 B3
25,0 ,1
20,0
15,0
10,0
5.0
0,0
Girmizigul Lucilla Midas Massacio Cessare
(KOHTPOJIB)
['psinkoBBIN MTOCEB ki TpaanuMOHHBIN ITOCEB

Puc. 2. Bausinue cnoco00B noceBa Ha ypPO:KalfHOCTh MECTHBIX 1 HHTPOAYKIIHOHHBIX COPTOB
03UMOIi MIIEHHUIIbI, 11/TAa.
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PE3VYJIBTAT

1. B pe3ynbrare uccienoBaHusl ObUIO BBISIBIEHO, YTO BCE COPTA, MIPOTECTUPOBAHHBIE HA 3TOM
ydacTKe, IIOKa3ajld TMOJIOKUTEIbHYI0 pEaKIMI0 Ha TPAIKOBYIO IIOCaJKy II0 CpPaBHEHHUIO C
TPaTUIIMOHHBIM CITIOCOOOM ITOCEBA.

2. Camast BbICOKasi ypO’KalHOCTb MIIEHUIIBI ObLIa MOIy4YeHa MPH IPSIIKOBOM ITOCEBE U COCTAaBMIIA
43,2 w/ra 'y copra “Lucilla”, 44,1 n/ra y copra “Midas”, u 31,3 n/ra y copra “Girmizigiil”. B To Bpems
KaK camasi Hu3Kas ypoxalhHOCTh coctaBmia 36,1 1/ra y copra “Lucilla”, 22 n/ra y copra “Midas”, u
28,3 1/ra y copra “Girmizigiil” npu TpaguMOHHOM criocobe mocena.

Hayunasi HoBu3Ha. BrnepBbie B bapauHCKkoOM palioHE HM3YyY€HBI BIUSHHUE TPAIKOBBIM MOCEB C
ONTUMAaNIbHOW HOpMOIi BhiceBa 170 Kr/ra u TpaaWIMOHHBIN crtocod moceBa (HopMa BbiceBa 220 Kr/ra)
Y TIOJIUBA HAIyCKOM IO TOJIOCAaM Ha POCT, Pa3BUTUE U YPOKANHOCTh MECTHBIX M MHTPOIYKIIHOHHBIX
COPTOB O3UMOU IMIIICHUIBI.

I[IpakTnyeckass 3HaYUMOCTh padoThl. B HayduHOM O0OCHOBaHUU, Pe3yJbTaThl HCCIEAOBAHUN
MOKa3bIBAIOT, YTO HCIIOJIB30BAaHUE TPSAKOBOTO CIIOCO0A TMOCEBa MOJOXKHUTEIBHO BIHMSJIO HAa POCT U
pa3BUTHE pPACTEHUs, CIOCOOCTBOBAJIO TOBBIIICHUIO YPOXKAMHOCTH, KaK MECTHBIX, TakK U
MHTPOIYKIIMOHHBIX COPTOB O3MMOI1 IMIICHHUIIBI.

JkoHoMu4YecKasi 3G (PeKTUBHOCTH HCCIe0BaHusl. Pe3ynbTaThl ONbITa MOKAa3bIBAIOT, YTO IO
CPaBHEHHIO C TPAJAMLIMOHHBIM CIOCO0AM ITOCEBAa, MPHU HCIOIB30BAaHUU TPSIKOBOrO crocoba moceBa
ce0ecTOMMOCTh TPOU3BOACTBA MIIEHHUIBI CHUXKAETCSA, a PEeHTA0EeNbHOCTh yBenHuuBaeTcsi. To ecTh
CHIDKEHHE TPOM3BOJICTBEHHBIX 3aTpaT MpPH BO3JACIBIBAHUH MIICHUIBI C TPAJAUIMOHHBIM CIIOCO0aM
M0CeBa HE MPUBEIIO K MOBBIIICHUIO SKOHOMHUYECKOH 2((EeKTUBHOCTH ITPOU3BOJICTBA.
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UOT: 633
MUXTOLIF SOPIN USULLARININ YERLI VO INTRODUKSIYA OLUNMUS PAYIZLIQ
BUGDA SORTLARININ MOHSULDARLIGINA TOSIiRi

Fariz Sahin oglu Dlokbarov, “Emil Elgin oglu Karimov
Azarbaycan Dovlat Agrar Universiteti
1alekberovfariz@yahoo.de; 2kerimovemiI36@gmai|.com

Xiilasa. Mogalada yerli Vo introduksiya olunmus payizlig bugda sortlarimin miixtalif sapin
tisullarinda (tira vo ananavi) dan mohsuldariigi iizra naticalor gsorh olunur. Tocriibo zaman:
torafimizdan tira (170 kg/ha sapin normasiy) va ananavi (220 kg/ha sapin normast) sapin tisullart
miiqayisali 6yranilmisdir.
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Todgiqatin naticaloring asasan malum olmusdur ki, oyronilon payizlig bugda sortlart iizra an
yiiksok dan Mohsuldarhig: tira tisulunda alinmugdir. Belo Ki, tirali Sapin iisulunda yerli “Qumizigiil”
yumsaq bugda sortundan 31,3 s/ha, o ciimlaodon introduksiya olunmus “Cessare” bork bugda
sortundan 41,2 s/ha va introduksiya olunmus yumsaq bugda sortlart olan“Lucilla” sortundan 43,2
stha, 44,1 s/ha“Midas” sortundan 44,1 s/ha va‘“Massacio” sortundan 44,1 s/ha don mohsulu
alimmigdwr. Qeyd olunan raQamlarlo miigayisada, ananavi sapinda isa “Cessare” bark bugda sortunun
Vo “Qumizigiil”, “Lucilla”, “Midas” vo “Massacio” yumsaq bugda sortlarimin don mahsuldarhig
uygun olaraq 34, 28,3; 36,1, 22 va 43,9 s/ha taskil etmisdir.

Tirali sapin nazora ¢arpacaq daracada oyronilon bugda sortlarmmin don mahsuldariigina tasir
gostarmisdir. Bela Ki, ananavi sapinlo miiqayisada, “Cessare” bark bugda sortunun va “Qumizigiil ”,
“Lucilla”, “Midas” va “Massacio” yumsaq bugda sortlarmmin don mMahsuldarligi uygun olaraq
17,6;16,5;0.5 va 9,6% yiiksak olmusdur.

Agar sozlar: payizlig bugda, sapin tisullari, don mahsuldarligu, tirali sapin

UDC: 633

THE EFFECT OF THE DIFFERENT SOWING METHODS ON THE YIELD OF LOCAL
AND INTRODUCED WINTER WHEAT VARIETIES

Fariz Shahin Alakbarov, Emil Elchin Kerimov
Azerbaijan State Agrarian University
lalekberovfariz@yahoo.de; 2kerimovemil36@gmai|.com

Summary. The article presents the results of studying the effect of different sowing methods on
grain yield. During the harvest period, we evaluated the comparative grain yield of bed planting with
optimum seed rate (170 kg/ha) and traditional sowing method (flat basin irrigation and 220 kg/ha of
seed rate).

All varieties tested in this demo plot showed a positive response to bed planting compared to the
traditional sowing method. The highest mean grain yield was harvested in bed planting and was 41,2
cent/ha in Cessare, 43,2 cent/ha in Lucilla, 44,1 cent/ha in Midas, 44,1 cent/ha in Massacio and 31,3
cent/ha in Girmizigul at bed planting, while the lowest yield was 34 cent/ha in Cessare, 36,1 cent/ha in
Lucilla, 22 cent/ha in Midas, 43,9 cent/ha in Massacio and 28.3 cent/ha in Girmizigul in traditional
sowing method.

Bed planting significantly affected the grain yield of wheat varieties. The grain yield of Cessare,
Lucilla, Midas, Massacio and Girmizigul was increased by 17,6;16,5;0.5 and 9,6% respectively at bed
planting compared to traditional sowing.

Keywords: winter wheat, sowing method, grainn yield, bed planting

Redaksiyaya daxilolma: 15.01.2025
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QARAGAT BITKIiSiNiN SORTLARININ BECORILMOSININ
PERSPEKTIVLIiYi

'Dilara islam quz1 Sardarova, *Samira Niisrat qiz1 Baxsalizado

Azarbaycan Dovlat Aqrar Universiteti
dilare.serdarova@bk.ru.

Xiilasa.Azarbaycan Déviat Agrar Universitetinin nazdinda olan Sort-Sinag Kolleksiya baginda
qaragat bitkisinin becarilma texnologiyasini, mahsuldarliigimi va iqtisadi Samaraliyini dyranmakla
aliman naticalori kicik sahibkarlara tovsiya edilir.

Taodgigat Azarbaycan Doviat Agrar Universitetinin Sort-Sinaq Kolleksiya baginda qaragat
bitkisinda aparilmisdir. Meyvagilik iizro Qobul olunmug iimumi metodikalar asasinda aparilmigdr
[I'.K.Kapnenuyka u A.B.Menvnuka, 1987].

Qaragat bitkisindo miitomadi olaraq fenofazalarin qeydiyyatlart aparilmig, naticalar toplanilir
Va galacakda tadgiqat isinin apariimasinda keyfiyyatli mahsuldarliga énam yaradur.

Qaragat bitkisinin kollarimin sortlar iizra boyiima va inkisafi. Qoliafda kolun hiindiirliiyii, sm 150,
govdanin sayi, adad 6, kolun diametri, sm 120, ¢atrin hacmi, m® 1,13 toskil edir. Mohsuldar Fayya kolun
hiindiirliiyii, sm110, gévdonin sayi, adad 4, kolun diametri, sm 90, ¢atrin hacmi, m® 0,46 olmagla galacokda
todqiqat isinda miiqayisali sakilda oyranilmasing imkan yaradur.

Qaragat bitkisinin biomorfoloji xiisusiyyatlori, genis yayilan sortlarimin torpaq-iglim soraitina

uygunlagdiriimasi, mahsuldar sortlarin se¢ilmaSi Va yeni plantasiyalarimin yaradilmas: kigik kandli-
fermer tasarriifatlarinin tovsiya olunmast tadgiqatin elmi yeniliyidir.
Acar sozlav: qaragat, sort, proyeksiya, kol, gilo

Giris. Umumiyyatlo, Azorbaycanda 4500-o godor bitki ndvii yasayir. Bunlardan 950-si Qafgazin
yerli, 200-ii iso millidir. insanlar godim zamanlardan bu bitkilordon xsbardardirlar vo qaragat bitkisi do
onlardan biridir. Mialicovi xiisusiyyotlorino goro digor otlardan daha yaxsidir [Hosonov Z.M.,
C.M.Oliyev., 2011]. ©nanavi tibbds bir cox xastaliklor onunla miialico olunur. Qaragat bitkisinin girasi
xoleretik, ishal aleyhina, sidikgovucu, xargang aleyhina vao gan amala gotiron xiisusiyyatlora malikdir.
Qaraciyar vo 6d kisasi xastoliklorinin, anemiyanin, hipovitaminozun, piylonmanin, xroniki gabizliyin
Vo maddalor miibadilasinin pozulmasinin mialicasinds do istifads olunur. Qara qaragat hom do onu
tozolomoak tiglin hemoglobin saviyyasini, eritrositlorin sayin1 vo gan torkibini yiiksaldir. Bundan slavs,
hipertoniya vo ateroskleroz da daxil olmagqla tirok-damar xastaliklorinds istifads tigiin tovsiya olunur.
O, hamginin analjezik tosiro malikdir, gan tozyiqini normallasdirir, acligi artirir. Bundan olavo,
piylonma, anemiya vo bogaz agrisi ilo komak edir.

Qaragatin  Xususiyyatlori: Miialicovi Tosirlori: Qanyaradici, xar¢engd qarsi, sidikqovucu,
o6dgovucu, ishal osleyhina, miibadilo pozgunluguna qarsi tosirloro malikdir. Xastaliklorda Istifadasi:
Anemiya vo hipovitaminozda. Xroniki qabizlik, piylonmo. Qaraciyar vo 6d kisasi problemlorindo
[Pozanosa M.A., 1935]. Urok-damar xostoliklori (ateroskleroz, hipertoniya) zamani. Torkibi: Mikro va
makroelementlor (fosfor, kalium, domir), vitaminlor (A, B, PP, C). Yetismomis gilolordo daha ¢ox
faydali madds toplanir.

Bu bitkilor zongin torkibino vo ¢oxsaxoli istifadoesino goro insan organizmi ii¢lin vacib hesab
olunur. Onlarin xalq tobabotindoki qodimdon golon ochomiyyati miiasir dovrde do aktualligini saxlayir.
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Material vo metodlar. Bu togdimat garagat bitkisinin botanik, aqronomik, ekoloji vo texnoloji
aspektlorini olduqca genis sokildo ohato edir. Asagida molumatlari daha da aydin va strukturlagdirilmig
formada toqdim edirom ki, konkret saholor iigiin istifadosi asan olsun:

Botaniki Tasnifat. Ailo vo Cins: Qaragat Grossulariceae DC (Firang {iziimii fasilasi) ailasina va
Ribes L. cinsino aiddir. Genetik Malumat: Xromosom say1 2n=16. Novlor: Ribes cinsino daxil olan
150-ys yaxin noviin oldugu gliman edilir. MDB-do yabani halda 37 ndv yayilib. Qara qaragat (Ribes
nigrum L.) — modoni halda becarilon asas név. Qirmizi qaragat (Ribes rubrum L.) — meyvalori qirmizi,
ag vo qizili rongdos olan formalart ilo segilir.

Morfoloji va Fizioloji Xiisusiyyatlor. Qara Qaragat (Ribes nigrum L.): Kolun Olgiisii: Hiindiirliik
1,5-2,5 m. Kok Sistemi: Sagaqli, sotho yaxin yerlosir. Yarpaglar: Bozumtul-yasil vo ya tiind-yasil
rongdadir, disli konarlidir. Cigoklor: Salximsokilli, agimtil-gohray1 rongdos. Oksar sortlar1 6ziibarhidir.
Meyvo: Yumru, qara rongdo, spesifik otirli gilomeyvo. Birillik vo ¢oxillik hissolordo omolo golir.
Qirmizi Qaragat (Ribes rubrum L.): Kolun Olgiisii: Daha gddokboylu vo yigcamdir. Meyvo:
Gilomeyvalori qirmizi, ag vo qizili rongdadir. Kok Sistemi: Sacaqli, koklorin asas hissasi 30-40 sm
dorinlikdadir, saquli koklor iso 1,1-1,2 m dorinliys qodor gedo bilor. Digor Xiisusiyyatlor: Qisa vo
quruluga davamhdir. Is13a yiiksok tolobkarliq gostarir.

Agronomiya va Yetisdirma Xiisusiyyatlori. Becarilmo Bolgolori: MDB mokani, Avropa, Orta
Asiya, Ural, Qorbi Avropa, Monqolustan vo Simal-sorqi Cin. Torpaq Tipi: Miinbit, yiingiil, yarimgilli
va qalin sum qath torpaqlar. Qara qaragat riituboto daha ¢ox, qirmizi qaragat iso daha az tolobkardir.
Iqlimo Davamliliq: Qisa davamlidir; qara qaragat riitubati daha cox sevir, qirmiz1 qaragat daha quraq
soraitlore doziimliidiir. Budama vo Cavanlagdirma: 3-4 yasli govdoalor yliksok mohsuldarliq gostorir. 5-
6 ildon sonra mohsuldarliq azalir vo budama ilo cavanlagdirilir.

Kimyavi Torkibi vo Qida Dayari. Quru Madda: 12,8-23,5 %. Sokarlar: Qliikoza va fruktoza (10-
12 %). Uzvi Tursular: 2-3 %. Azotlu Maddalor: 0,20-1,41 %. Vitaminlor: C Vitamini: Qara qaragatda
350 mq, qirmiz1 qaragatda 83 mq (100 q tozo ¢okiya gora). P Vitamini: 600 mg. A Provitamini: 0,16
mq. Digorlori: B1, B2, B6, B9, K (0,7-1,2 mq), E, PP. Dabbaq Maddalari: 0,11-0,43 mq %.

Texnoloji vo Qida Senayesindo Istifade. Tozo Istifade: Qaragat meyvalori tozo halda yeyilir.
Emal Mohsullari: Piirs, jele, miirobbo, marmelad, siro, limonad, konfet, sorab vo s. Qaragat Yarpaqlari:
otirlar va taravazlorin konservlosdirilmosindo adva kimi istifado olunur.

Tibb vo Miialicovi Xiisusiyyatlor. Xostoliklords Istifadesi: Singa Xostoliyi: Yiiksok C vitamini ilo
effektivdir. Modo Pozuntulari: Mialicovi tosiri var. Antioksidantlar: Yaglanma prosesinin longidilmasi
vo immunitetin giiclondirilmasi.

Ekologiya vo Bioloji Rolu. Yaban1 Yayilma: Qara qaragat MDB-nin Avropa hissasi, Ural, Orta
Asiya, Mongolustan vo Qorbi Avropada yabani halda yayilmisdir. Ekoloji Uygunlagsma: Qaragat
yiiksok adaptasiya qabiliyyatino malikdir vo miixtalif ekosistemlords inkisaf edo bilir.

Bu molumatlar daha genis sonad, arasdirma vo ya togdimat formatinda islons bilor. ©gor olavo
olaraq tadqiqatin spesifik naticalorina va ya digar saholords (masalon, seleksiya va genetik tadqiqatlar)
totbiqina dair molumat tolob olunarsa, onu da toqdim eda biloram.

Qara garagat (Qoliaf) Qurmiz1 qaragat (Mahsuldar Fayya)
22



Biologiya Elmi xabarlor macmuasi

Ne 2/2025 soh.21-26

Sortlari. MDB-do qirmiz1 qaragatin 19, qara qaragatin 64 sortlari rayonlagdirilibdir. Respublikamizda
omtaa xarakterli qaragat plantasiyalari olmasa da 6lkenin dagliq vo dagatoyi rayonlarinda asagidakilar becarilo
bilor [I".K.Kapnenuyka u A.B.Menbuuka, 1987, bypmuctpo A.Jl., 1985, Butkosckuit B.JI., 2003,
3y6oB A.A., 1986].

Qara garagat sortlari. Devison-8. Kolu orta boylu, gilasi iri (1,5 q), qara rongli, yamru vo azaciq batiq
formali, tursa-sirin tamlidir. Orta vaxtda yetisir. Oziibarlidir. Yiiksok mohsuldardir.

Qoliaf. Orta boylu, gilalari iri (1,5 q), rongi gara, yumru va batiq formali, gecyetison koldur. Yasilimtil
rongli, lati zarif, tursasirin tamli va dadlidir. Sortu mohsuldardir.

Lakston. Ortaboylu, rongi qara, gilesi iri (1,5 q), yumru-yast1 formali koldur. Lati sirindir. Tursulugu az,
ozilibarli vo mohsuldar sortdur.

Mahsuldar Liya. Ortaboylu koldur. Gilasi orta irilikde (1 q), qara rongli, yumru-yast1 formalidir. Lati
yasihmtil rongli, siroli, otirli, tursa-sirin tamhdir. Orta vaxtda yetisir. Oziibarli, yiiksok mohsuldar vo qisa
davamlidir.

Qirmuzi qaragat sortlarr. Qirmizi xag¢. Ortaboylu koldur. Gilssi iri, qirmizi rongli, yumru-yasti formali,
tursa-sirin tamlidir. Orta vaxtda yetisir. Oziibarl1 v saxtaya davamlidir. Yiiksok mohsuldar sortdur.

Laturnays. Kolu giiclii boya malikdir. Gilssi orta irilikds, yumru-yastt formal, tursa-sirin tamli vo
dadlidir. Orta vaxtda yetisir. Oziibarlidir. Yiiksok mohsuldar vo qisa davamli sortdur.

Mahsuldar Fayya. Kolu orta boyludur. Gilssi iri, qirmizi rongli, gézal gérkomli, yumru, bir gador batiq
formali, tursa-sirin tamlidir. Orta vaxtda yetisir. Oziibarlidir. Saxtaya az davamlidir. Yiiksok mohsuldar sortdur.

Versal qurmizisi. Kolu ortaboyludur. Gilssi orta irilikds (1 q), qurmizi rangli, gézal gorkemli, yumru vo
yast1 formals, tursa-sirin tamlidir. Orta vaxtda yetisir. Oziibarlidir. Qisa davamlidir. Yiiksok mohsuldardir.

Versal ag:. Kolu ortaboyludur. Gilasi iri, agimsov rangli, yumru vo azaciq batiq formalidir. Tursa-girin
tamlidir. Orta vaxtda yetisir. Oziibarli vo yiiksok mohsuldar sortdur.

Hollandiya ag:. Kollar1 ortaboyludur. Gilosi orta irilikds, sarimtil rongli, yumru formali, tursa-sirin
tamlidir. Orta vaxtda yetisir. Oziibarli vo yiiksok mohsuldardir.

Notico vo onlarin miizakirasi. Qaragatin artiritlma vo becorilmasi haqqinda molumati daha
sistemli vo qisa sokildo asagidaki kimi toqdim etmok olar:

Qaragatin artirilma iisullari: Ciliklo artirma-istifado olunan material: Birillik odunlagmis vo ya
yasil ¢iliklor. Proses: Kollar aprobasiya edilir, xastoliklordon az tosirlonmis mohsuldar bitkilor segilir.
Vaxt: Yasil ¢iliklor: May-iyun. Odunlasmus ¢iliklor: Mart-aprel.

Basmalarla artirma: Saquli, tifqi vo qdvsi basma {isullar totbiq edilir.

Kollarin boéliinmasi ilo artirma: Proses: Ana kollar torpaqdan ¢ixarilir, govdolor 6z kokleri ila
ayrilir. Vaxt: Payiz (oktyabr).

Toxumla artirma: Yalniz seleksiya moqgsadi ilo istifads edilir.

Cadval 1

Qara va qirmiz1 qaragat sortlarinin vegetasiya fazalar

Vegetasiya fazalari
e 5 _ 5 _ S _ o Gigokloma Meyvalarin yetismasi
S, ® 8% | Te | 28| E o
= = = Sg | 28| 2 s 'S
2 @) 25| 2= |BS| 8 g © S 5 2
Z 5= 55 | g% 2 = =X =) ™ © 2
E= | 5= B8 8| & (€% 7| B 5 |3
- = > M S Z @
= |Qoliaf 8-10. 23-27. |26-29. |23-27. |12-14. |16-18. |28-30. |10-12. |[15-17. |24-26.
>§D ' 1 i i i AV AV A\V4 Vi Vi Vi
5 Lakston 21-23. |29-30.111{1-2.1V |20-21. [29-30. |4-5.VV |18-19.V [28-29. |[2-3. 28-30.
g 1l v IV V Vi (VI
8’ Mohsulda 24-95 I 27-30.111|30.111- |20-22. |28- 2-4V [16-18.V |29-30.V |3-5.VI [30.VI-
r Liya ' 21v IV 30.IV 3.VII
SLaturnavs 16-19.111|29.111-  |13- 3-6.1V |22- 4-6.VV |12-16.V |22-23. |25-27. |12-15.
g & y 3.1V 18.1V 26.1V Vi Vi VI
gMahsulda 27-30.111|12-4.1V  |5-6.1V |24-25. (3-4.V/ 18- 29-30. |6-7.VI [10-12. |16-17.
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r Fayya v 20V |V Vi \1i
Versal 25-26.111{29-30.111|3-5.1V |23-25. |2-3.V  |16- 28-29.V 5-6.VI |12-14. |15-18.
Qurmizisi v 17.v VI VIl
Cadval 2

Qara va qirmiz1 qaragat sortlarinin nisbi siikunat dovrii

Nisbi siikunat dovri
Xoazan o
g 2 < '% §0 é g E > % '*c:; a
S0 0% | E5 | 2 |8E| £ | =2 | § |§E%
k 2 IS8 & | £° gF
. 6-8.1X 13-16. IX (185 22-25.1X |1-3. X 4-5. 11 158-160

< |Qoliaf.
Sh 190
§_ Lakston 4-5. X 23-26.X |214 22-25.X |5-6.XI 22-23. 111|150
© 213 148
8, Mohsuldar |9-10. X 25-27.X 208 24-26.X |5-6.XI 23-24. 111|152

Liya 216 150
= |Laturnays 20-21.VII |27-29.VIIl| 164 |07-09. IX [5-8. IX |6-8. 1l 182
= 163 184
§ Mohsuldar |28-30.1X  |10-14.X |194 8-12.X 21-22.X |26-27. 11 |172
g |Fayya 198 168
g Versal 21-23. IX |6-7.X 194 5-6.X 24-25.X |28-30. Il {172
& Qirmizist 186 178

Orazinin Hazirlanmasi vo Okin Qaydalari: Saho hazirligi-Orazi 4-5 hektarliq sornalora boliiniir.
Kiiloklorden qorunmayan yerlordoe qoruyucu meso zolaqlari salinir.

Okin sxemi: Bitkilor diizbucaqli formada 3-2,5 x 0,7-1 m araliqda okilir.

Sortlarin yerlogdirilmosi: Oksar qaragat sortlari 6ziibarli oldugundan birsortlu zolaqglarla okilir.

Budama vo Cavanlagdirma: Cavanlasdirici budama-Qara qaragat: Govdolor 5-6 il. Qirmizi
qaragat: Govdolor 5-8 il. Bu yasda olan govdslor dibdon kosilir vo yeni pohralor hesabina kol
cavanlagdirilir. Hor kolda 3-4 asas govdo saxlanilir. Artiq pohralar kasilib atilir.

Qidalanma vo Suvarma: Mineral giibralor-Fosfor: 60-120 kg/ha. Kalium: 60-90 kg/ha. Azot: 60-
90 kqg/ha. Har iki 1lden bir 20-30 ton peyin olava edilir.

Suvarma: Sothi kok sistemi oldugundan qaragat az miqdarda, lakin tez-tez suvarilir (300-400
m?/ha). Vegetasiya dovriindo 5-6 dofo suvarma mohsuldarligi artirir.

Yigim vo Saxlama: Meyvalorin yetismasi-Yerlords istifade- Tam fizioloji yetiskonlik zamani
yigilir. Basqa yera gondarilmo: Ilk gilalorin yetismo morholosinda salxim soklinda yigilir.

Yigim iisulu: Ol ila: Salximlar ovuca almir, bas barmaqla saplaq asagi basilaraq qoparilir.
Masinla: Emal ii¢lin planlasdirilmis saholords istifads edilir.

Saxlama: Meyvalor 2-3 kKg-liq sabat vo ya qutulara qablasdirilir.

Bu iisullar diizglin totbiq olundugqda qaragat becorilmosi yliksok mohsuldarliq vo keyfiyyatli
meyva tomin edir.

Son vaxtlar garagat yigiminda qaragat yigan masinlardan istifads ediiir. Masinla y1gim ssason emal {iglin
planlagdirilmig sahalards totbiq edilir. [Hasanov Z.M., 2007, Hosonov Z.M., C.M.Oliyev, 2011].

Natico. ADAU-nun Sort-Sinaq Kolleksiya baginda aparilan aragdirmalara osason miioyyan
olundu ki, qaragat bitkisinin biometrik gostoricilarisortlar iizra yol verilon haddadir. Tarixon bu bitki
genis orazilordo becorilmosino baxmayaraq, torkibindo zonginliyi nozoro alib genis orazilordo
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becorilmosi tévsiys olunur.
Cadval 3
Qaragat bitkisinin kollarimin sortlar iizra boyiima va inkisafi
Kolun Govdoanin Kolun Catrin hacmi,
Sortlar hiindiirlityii, sm say1, odod diametri, sm m?
Qoliaf 150 6 120 1,13
Lakston 120 2 100 0, 62
Mohsuldar Liya 145 5 110 0,91
Mohsuldar Fayya 110 4 90 0,46
Laturnays 130 3 110 0,82

Cadvaldon goriindiiyii kimi qaragat bitkisi tiglin xarakterik olan Qoliaf sortunun naticalori digor
sortlara nisbaton daha yaxsidir [Sordarova D.I., 2016].
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VIIK 634.8
MEPCIEKTUBBI BEIPAIIMBAHUS COPTOB CMOPOIMHBI

uasipa Ucaam reizel Capaaposa, Camupa Hycpar baxmasauszane
A3zepOaiinxanckuil I'ocyaapcTBeHHbli ArpapHblil YHUBEpCUTET
dilare.serdarova@bk.ru.

Pe3ztome. Pesyniomamol noiyuenmvie npu uzy4eHuu mexHoio2uu eblpauusanus, npooyKmusHOCmu
U IKOHOMUYUECKOU IPhexmusHOCmu pacmenusi CMOPOOUHbL 8 CA0y COPMO-UCNBIMAMENbHOU KOJIEKYUU
npu  A3epoarioNcanckom 20CyOapCmeeHHOM aAcpapHoOM  YHueepcumeme, pPeKOMEHOOBAHbl MAlbIM
nPeONPUHUMAMETISIM.

Hccneoosanusi nposoounucs Ha pacmenuu CMOPOOUHbL 6 C€ady COPMO-UCHbIMAMETbHOU
KoJLieKkyuu A3epoaiiodicanckoeo 20cy0apCcmeenno2o azpapho2o yHusepcumema. OHO Npo8ooulocs Ha
OCHOBe 0OWUX MemOo008, NPUHAMBIX 8 NI000BOOCEE.
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Pezynsapno nposooumcs pecucmpayus genogas 6 pacmeHnuu CcMOPOOUHbl, COOUPAIOMCS
pe3yiomamvl, U 6 OalbHeuuem UCCIe008amenbCekdas paboma 8adcHa Ol  KAYeCmEeHHOl
NPOOYKMUBHOCIU.

Pocm u pazeumue kycmos cmopoounvt no copmam. Y loauaga evicoma kycma 150 cm,
Konuwecmeo cmebnei 6, ouamemp xycma 120 cm, odvem zonmuxa 1,13 m3. Bvicoma ypooicaiinozo
kyema @Dau, cm 110, konuwecmeo cmebnei Ne 4, ouamemp xycma, cm 90, obvem xpowwvl, m3 0,46
n0360.J18em nPosecmiu CPAGHUMeENbHOe U3yieHUue 8 OANbHetUUX UCCIe008AHUSX.

Buomopgonocuueckue ocobennocmu pacmenuss CMOpOOUHbl, A0ANMAayus ee pacnpoCcmpaneHHbIX
COpmMo8 K NOYBEHHO-KIUMAMUUECKUM YCI08UAM, NOOOOP NPOOYKMUBHBIX COPMOS U CO30aHUe HOBbIX
HacaxmcoeHull A8AI0MCcs HAYYHOU HOBUZHOU UCCAe008AHUAL.

Knroueswie cnosa: cmopoouna, copm, nponopyus, Kycm, 12004.

UDC 634.8
PROSPECTS OF CULTIVATION OF CURRANT VARIETIES

Dilare Islam gizi Sardarova, Samira Nusrat Bakhshalizade
dilare.serdarova@bk.ru.
Azerbaijan State Agrarian University

Summary.The purpose of the study is to study the technology, productivity and economic
efficiency of currant cultivation in the Sort-Sinaq Kolleksiya Garden under the Azerbaijan State
Agrarian University and recommend the results to small entrepreneurs.

The study was conducted on currants in the Sort-Sinaq Kolleksiya Garden of the Azerbaijan
State Agrarian University. It was conducted on the basis of general methodologies adopted for fruit
growing.

Regular registration of phenophases in currants is carried out, the results are collected and it
creates importance for quality productivity in conducting future research.

Growth and development of currant bushes by varieties. In Goliaf, the bush height is 150 cm, the
number of trunks is 6, the bush diameter is 120 cm, and the volume of the canopy is 1.13 m3. The
productive Faiya bush height is 110 cm, the number of trunks is 4, the bush diameter is 90 cm, and the
volume of the canopy is 0.46 m3, which allows for comparative study in future research.

The biomorphological characteristics of the currant plant, the adaptation of widely distributed
varieties to soil and climatic conditions, the selection of productive varieties and the creation of new
plantations are recommended for small peasant farms.

Keywords: currant, variety, projection, bush, berry

Redaksiyaya daxilolma: 15.02.2025
Capa gobul olunma: 19.06.2025
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_ ABSERON YARIMADASINDA YAYILMIS BOZI NEMATOFAQ
GOBOLOKLORIN PROTEOLITIK AKTIVLIYININ QiYMOTLONDIRILMOSI

Yrads Xalid qiz1 Babayeva, ’Lald Arif quz1 Oliyeva, 3Viisalo Kamaladdin quz1 Isayeva, *Osmor
Elman Mammaoadova, 5Aytan Rahib quz1 Abusova

AR ETN Mikrobiologiya Institutu
1babayevairada@mail.ru, ’|alaalieva75@mail.ru, 3isayevavusaless@gmaiI.com,
*esmer_mammadova90@mail.ru, *ayten-z@mail.ru

Xiilasa. Tadgiqatin magqsadi - Abseron yarimadasinin torpaqlarindan ayrilmis bazi nematofaq
gobalaklarin proteolitik aktivliyinin giymatlondirilmasi

Tadqgiqatin metedologiyas: -Tadgiqat isindo Abseron yarimadasinda yerlagon istixana torpaq
niimiinalorindan ayrilmis Arthrobotrys va Golovinia cinslorina aid 12 yirtict gobalok stammlarinin
laborator saraitinda  jelatinaza, kazeinaza va siidgiiriidiicii kimi bazi proteolitik  fermentlorinin
aktivliyi malum metodikaya asasan oyranilmigdir.

Tadqgiqatin tadbiqi ahamiyyati — Molumdur ki, nematofaq hifomisetlor parazitar nematodlara
qarst bioloji miibarizads istifad> olunan qiymoatli obyekt sayilirlar, buna gora da onlarin fizioloji-
biokimyavi xiisusiyyatlorinin oyronilmasi magsadauygundur.

Tadqiqatin naticalari - Alinan naticalara asason miiayyan edilmisdir ki, siidciiriiciiliik aktivliyi
Arthrobotrys oligospora EM-2  stamminda, jelatinaza aktiviiyi - Arthrobotrys oligospora EM-2,
Arthrobotrys oligospora EM-4 stammlarinda, kazeinaza fermentinin aktivliyi iso A.musiformis SQ2 va
A.musiformis SQ3 stammlarinda daha yiiksak gqiymatlorla oziinii biriiza vermisdir. Homg¢inin kazeinaza
aktivliyi ila segilon stammlarda yirticiliq qabiliyyati daha yiiksak olmusdur.

Tadgiqatin elmi yeniliyi - gobalok va nematod arasindaki alago prosesinda proteolitik
fermentlarin rolunun oyranilmasi galacakda biopreparatlarin hazirlanmasinda istifads oluna bilor

Acar sozlor: nematofaq hifomisetlor, proteolitik fermentlor®, fermentativ aktivlik®, nematodlar?,
yirticilig aktivliyi®

Giris.Yirtict gobaloklorin nematodlart aktiv sokilde tutma qabiliyyati, onlarin torpaqda c¢oxlu
sayda movcudlugu vo kulturada becorilmosi miimkiinliiyii bu goboloklori nematodlara qarsi bioloji
miibarizods ekoloji tomiz vasito kimi qiymotlondirilmosi bir sira todqiqat¢ilar torofindon aparilmigdir.
Bununla belo, tez-tez istixana vo kigik sahali tocriibolords yirtict gdbaloklorin - hazirlanmasi
imidverici noticolor vad edir, lakin daha genis miqyasda istifads edildikdo gdzlonilon noticeni
homiss aldo etmak olmur. Bunun sababi yirtict gébaloklorin ekologiyast haqqinda moalumatin kifayot
gador olmamasidir ki, bu da onlarin torpagda rolunu aydinlagdirmaga vo onu diizgiin istiqgamatdo
istifads edilmasi zorurati meydana cixir. Buna gors fitonematodlar va digar patogen nematodlara qarsi
miibarizonin bioloji metodunun nozori asaslarmin hazirlanmasi, onlarin ekologiyast ilo bagh
fundamental todqigatlarin aparilmasi, tobii biosenozlarda onlarin rolunun vo inkisaf soraitlorinin
Oyranilmasi vacib masalolordondir.

Nematofaq goboloklor nematodlarin tobii antaqonistloridir. Nematodlar1 tutmagq {i¢iin onlar {izori
yapisqan qatla ortiilii, miselial tor vo hif holgslori olan vo molekulyar ¢okisi 100 vo 32 kD-dan torkibli
karbohidrogen polimerlor vo ziilaldan ibarot xiisusi morfoloji strukturlar omolo gotirirlor [1]
Helmintofaq goboloklor nematosid tesirli va proteolitik fermentlor daxil olmaqgla virulentlik
xlisusiyyotloro malik yiiksok bioloji aktiv maddolorin  produsentloridir. Bozi  heterotrof
mikroorqanizmlor ziilallara olan ehtiyaclarini 6domak iiciin hiiceyroxarici proteazalar ifraz edirlor

27


mailto:babayevairada@mail.ru

Biologiya Elmi xabarlor macmuasi

Ne 2/2025 soh. 27-32

[2]. Mikroorganizmlordon ayrilmis peptidazalar genis diapazonda foaliyyot gdstors bilirlor vo miixtolif
nov substratlari kataliz etmok gabilliyyatino malikdirlor (3). Bu sobabdon onlarin sonayeda rolu ytiksok
qiymatlondirilir [4]. Proteazalar biitiin canlilara moxsus olan ziilallarda olan peptid slagolori peptidlora
vo amin tursularina qodor hidroliz edirlor. Onlarin yiiksok aktivliya vo stabilliyo malik olan
hiiceyroxarici ferment sintez etmasi xarici vo yerli todqiqatcilarda boyiik maraq kosb etmisdir [5-8, 9-
13, 14]. Bozi helmintofaglarda proteazanin sintezi haqqinda molumatlara rast golinir [15]. Bu
proteazalar nematodlarin kutikulunun parcalanmasinda, nematodlarda sitotoksik proseslorin, nematod
toxumalarinin parcalanmasinda induktor rolunu oynayir. Bu proseslorin molekulyar mexanizmi lazimi
soviyyado Oyronilmomisdir. Duru mihitdo becorilon nematofaq goboloklor hiiceyroxarici serin
proteozalar1 ifraz edir vo bu da nematodlar1 ovlayan struktur yaradir. Noticada gobasloklorin yaxsi
monimsonilmasi {iclin ~ bu proteazalar ziilallari daha sado molekullara parcalayir, onlarin
immoblizasiyasina gotirib c¢ixarir [15]. Bununla belo gonasto golmok olar ki, eksperimental
molumatlarin az sayda olmasi gobolok vo nematod arasindaki olaqs prosesinds proteolitik fermentlorin
rolunu dyronmok iiclin daha genis todqiqatlar aparmagi moagsadouygun edir. Bu baximdan, proteolitik
aktivliyin qiymetlondirilmasi vo proteazalarin biosintezinin tonzimlonmosi nematofaq goboloklorin
bioloji xiisusiyyatlorinin Oyronilmosina vo praktiki istifado dairasini genislondirmoys imkan
veracakdir. Bununla alaqadar olaraq isin mogsodi nematofaq gobasloklords hiiceyraxarici proteazalarin
Oyranilmasi olmusdur.

Material vo metodlar.Todqiqat isindo Abseron yarimadasinda yerloson istixanalardan torpaq
niimiinolori gotiiriilmiisdiir. Bu torpaq niimiinolorindon Arthrobotrys va Golovinia cinsloring aid 12
yirtict  gobalok stammlart - Arthrobotrys oligospora EM-1, Arthrobotrys oligospora EM-2,
Arthrobotrys oligospora EM-3, Arthrobotrys oligospora EM-4, Arthrobotrys musiformis SQ2,
Arthrobotrys musiformis SQ3, Golovinia appediculata EM-1, Golovinia appediculata EM-2,
Arthrobotrys apsheronica EM-1, Arthrobotrys apsheronica EM-2, Arthrobotrys apsheronica EM-3,
Arthrobotrys apsheronica EM-4 ayrilmisdir. Bu stamlarin jelatinaza, kazeinaza vo stid¢iiriidiicii kimi
bozi proteolitik fermentlorinin aktivliyi asagidaki gostorilon metodikaya osason oyronilmisgdir.
Stidgiiriidiicti fermentlori mitoyyan etmak ticiin 100 ml yaghliq faizi asagi olan siid 50 ml CacCl, (0,02
M) ilo homogenlosdirilir. 25-37°C tempraturda holl edilorok pH-6,1 catdirilir. 10 ml siid alave olunmus
siaq slisoloring 1-2 ml kultural maye damizdirilir. Kultural mayenin slave edilmasi va siidiin ¢lirlimasi
saniyalorlo Ol¢iiliir. Fermentin aktivliyi saniyslorls ifado olunur.

Kazeinaza fermentinin aktivliyini toyini iiclin yagsizlasdirilmis vo ya separasiya olunmus stid 5
ml hocminds sinaq silisolirino tokiiliir. Daha sonra sinaq siisolori 0,5 atm tozyiqindo 20-30 doq
miiddatinds sterilizasiya edilir. Todqiq olunan gobaloklor hamin sinaq siigoloiring okilir vo termostatda
miioyon tempraturda saxlanilir vo 1-2 giinden bir yoxlanilir. Bu miiddsatds peptonizasiya vo ya ¢lirlimo
miisahido oluna bilor. Siid rongsizlosir, bazon hor iki proses eyni anda bas vera bilir. Homin
fermentlorin  aktivliyi pixtalasma vo ya peptonizasiya miiddotino (siirotino) goro toyin
olunmusdur.Jelatinaza aktivliyini toyini Giciin holl edilmis jelatin sinaq siisolorino 3-5 ml tokiiliir vo
quru buxarla sterilizasiya edilir. Mikroorqanizmlorin bdyiimasi zamani pH-1n doyismasini 6yranmak
ticlin jelatinin iizorine indikator daxil edirik (bromtimol 0,1%-1i mahlulu). Turs miihitds jelatin sari,
galovide gdy rong alir. Kultura bakterioloji golom vasitasi ilo sinaq slisesindoki jelatinli miihito okilir,
miloyyon tempraturda termostata qoyulur. Miioyyon miiddotdon sonra (1,2,3,4 sutka) miihit torkibli
sinaq sligolori jelatinin borkimasi ii¢lin soyuducuya qoyulur. 1 saatdan sonra sinaq siisalori ¢ixardilir vo
yiingiil sokilds ¢alxalanir. Mikroorganizmin proteolitik ferment sintez etmasi jelatinin pixtalasmasi ilo
oziinli birlizo verir. Proteolitik fermentlorin movcudlugu vo nisbi aktivliyi jelatinin pixtalagsma
miqdarina gors toyin edlir (gostarici mm-ls ifads olunur) (16).

Noaticalor vo Miizakira.Fermentativ aktivliyin Oyronilmasi 2 cinso aid 12 gobolok stammi
tizorinda aparilmisdir. Arthobotrys cinsli gobaloklordo fermentativ aktivlik nozors ¢arpacaq doracads
Oziinii birlizo verir. Cadvoldon goriindiiyli kimi, stid¢iiriidiiciiliik qabiliyystinin on yiiksok gdstoricilori
Arthrobotrys oligospora EM-1, Arthrobotrys oligospora EM-2, Arthrobotrys oligospora EM-3,
Arthrobotrys oligospora EM-4 stammlarinda olmusdur vo 8-11 san. arasinda doyismisdir. Bu stammlar
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arasinda Arthrobotrys oligospora EM-2 stamminda aktivlik daha yiiksok olmusdur vo siidiin
koaqulyasiyast miiddoti 8 san olaraq qeydo alinmisdir. Sidciiriidiiciiliik gabiliyyatinin zoif
gostaricilari 22 va 24 san olmagla, Golovinia appendiculata EM-1 va Golovinia appendiculata EM-2
stammlarinda qeyds alinmigdir (cadval 1).

Cadval 1
Yirtict nematofaq gobaloklorin siidciiriidiiciiliik aktivliyi
Goboalok stammlari Koaqulyasiya | Pixtalasma
vaxti(san) vaxti(doq)

Kontrol 55 0,4
Arthrobotrys oligospora EM-1 10 5
Arthrobotrysoligospora EM-2 8 2
Arthrobotrys oligospora EM-3 11 3
Arthrobotrys oligospora EM-4 9 4
Arthrobotrys musiformis SQ2 12 4
Arthrobotrys musiformis SQ3 14 6
Arthrobotrys apsheronica EM-1 | 17 9
Arthrobotrys apsheronica EM-2 | 18 12
Arthrobotrys apsheronica EM-3 | 20 15
Arthrobotrys apsheronica EM-4 | 19 13

Golovinia appendiculata EM-1 | 22 15

Golovinia appendiculata EM-2 | 24 17

Cadvoldon goriindiiyii kimi kazeinaza fermentinin on yiiksok aktivliyi Arthrobotrys musiformis
SO2 va Arthrobotrys musiformis SO3 stammlarinda todqiqatin 24 vo 48-ci saatinda siidiin pixtalasmasi
ilo miisahido edilmisdir. Zoif gostorici olaraq iso Golovinia appendiculata EM-1, Golovinia
appendiculata EM-2 stammlarinda siidiin pixtalagsmasi todqgiqatin = 5-ci sutkasinda bas vermisdir
(codval 2).

Goboloklordo jelatinaza aktivliyino aid noticolordon aydin olmusdur ki, nematofaq
hifomisetlorin hor birinda aktivlik miisahidos edilir. Lakin 4 stammda Arthrobotrys oligospora EM-1,
Arthrobotrys oligospora EM-2, Arthrobotrys oligospora EM-3, Arthrobotrys oligospora EM-4
jelatinaza aktivliyi yiiksok olmusdur. Zaif jelatinaza aktivliyi iso iki stammda Golovinia appendiculata
EM-1 vo Golovinia appendiculata EM-2-ds miioyyan edilmisdir (codval 2).

Kazeinaza fermentinin aktivliyi ilo nematofaq gobealoklorin 6 stamminin aktivliyi arasinda
asililiq Oyronilmisdir. Aparilan tadqigatlar zamani miioyyan edilmisdir ki, bu stammlar arasinda an
yiiksok fermentativ vo yirticiliq aktivliyi A.musiformis SQ2 vo A.musiformis SQ3, an zoif fermentativ
vo yirticiliq aktivliyi iso A.apsheronica EM-, Golovinia appendiculata EM-2 stammlarda miisahido
edilir. Buradan belo noticoyos golmok olar ki, kazeinaza fermentinin aktivliyi ilo nematodaq
gobalaklarin yirticiliq aktivliyi arasinda diiz miitanasiblik oslagosi mévcuddur. Belo ki, A.musiformis
SQ2 stamminda holgo say1 56 olduqda kazein substratinin kazeinaza fermentinin tosiri noticosinda
parcalanmasi 1-ci sutkada

Cadval 2
Yirtict nematofaq gobalaklorin kazeinaza va jelatinaza aktivliyi

Gobolok stammlari Substrat

Kazein (saat) Jelatin(mm)
Kontrol - -
Arthrobotrys oligospora EM-1 | 72 21
Arthrobotrys oligospora EM-2 72 22
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Arthrobotrys oligospora EM-3 | 72 19
Arthrobotrys oligospora EM-4 | 72 22
Arthrobotrys musiformis SQ2 24 17
Arthrobotrys musiformis SQ3 48 15
Arthrobotrys apsheronica EM-1 | 96 13
Arthrobotrys apsheronica EM-2 | 96 11
Arthrobotrys apsheronica EM-3 | 120 9
Arthrobotrys apsheronica EM-4 | 96 10
Golovinia appendiculata EM-1 | 120 6
Golovinia appendiculata EM-2 | 120 8

miisahido edilir. G. appendiculata EM-2 staminda iso holgo say1 22 olduqda substratin pargalanma
miiddati 5- ci sutkada bas verir (sokil 1).

6 -
g s | B G. appediculata EM-2
i u 4. apsheronica EM-1
ol
ga | m A. oligospora EM-3
%2 | B 4. oligospora EM-1
g 1] B A. musiformis SO3
50 | A. musiformis SQ2
22 30 41 44 52 56
gobalaklorin yirticihq aktivliyi (halge sayn)

Sakil 1. Kazeinaza fermentinin aktivliyi ilo nematofaq gobalaklorin yirticihq aktivliyi
arasinda asihilq gqrafiki

Belolikls aparilan todqiqat isindon alinan noticolors asason miioyyon edilmisdir ki, siidgiiriiciiliik
aktivliyi Arthrobotrys oligospora EM-2 stamminda, jelatinaza aktivliyi - Arthrobotrys oligospora EM-
2, Arthrobotrys oligospora EM-4 stammlarinda, kazeinaza fermentinin aktivliyi iso A.musiformis SQ2
vo A.musiformis SQ3 stammlarinda daha yiiksok qiymoatlorlo 6ziinii birtizo vermisdir. Homg¢inin
kazeinaza aktivliyi ilo secilon stammlarda yirticiliq qabiliyyeti daha ytliksok olmusdur.

ODOBIYYAT
1. Kokosnosa JI.M TaBpunbeBa JI.IO., CremanoBa C.M. Cnernmosa C.C. (2021). Hemarodarossie
rpuObl MPOTUB JIMYMHOK CTPOHTHIAT Jiomased. XuIHble TPpUObl U3 MEpP3JIOTHBIX MOYB SKyTHUn
METOJINKA BBIICIICHUS W WCCIeoBaHus // Marep. MOKI. MexJ. HaydH. KoH(. Mocksa. C. 261-269.
DOI: 10.31016/978-5-6046256-1-3.2021.22.261-269
2. Zhang Y., Zhang W, Chen X (2020). Mechanisms for Induction of Microbial Extracellular
Proteases in Response to Exterior Proteins. Appl Environ Microbiol 86:e01036-20.
https://doi.org/10.1128/AEM.01036-20
3. Paula Monteiro de Souza. (2015). A biotechnology perspective of fungal proteases Brazilian Journal
of Microbiology 46, 2, 337-346 DOI: http://dx.doi.org/10.1590/S1517-838246220140359

30


https://doi.org/10.1128/AEM.01036-20
http://dx.doi.org/10.1590/S1517-838246220140359

Biologiya Elmi xabarlor macmuasi

Ne 2/2025 soh. 27-32
4. Srilakshmi J, Madhavi J, Lavanya S, Ammani K. (2015). Com-mercial potential of fungal protease:
Past, present andfuture prospects. J Pharm Biol Sci.;2(4):218-234
5. Boiiko M. 1. (1996).®i3ionoro-6ioximMiuni ocobnuBocti cucremu Pinus sylvestris L. —Heterobasidion
annosum (Fr.) Bref. 1 mnepcnekTHBH NPakTUYHOTO BUKOPUCTAHHSA EK30METAOOMITIB JIESAKUX
JEePEBOPYHHIBHUX TPUOIB : AMC. ... TOKT. 0i0j. Hayk : 03.00.12; 03.00.24 / M. 1. boiiko. —JloHenbk, —
461 c.
6. boiiko C. M. (2002). Biosoriuni ocoommBocti mramiB Irpex lacteus Fr. — mpoayueHnTiB mporeinas
MOJIOKOC31JaJIbHOI Jii: aBToped. auc. ... kaua. 6ion. Hayk : 03.00.21 / C. M.boiiko. — Kuis,. —20 c.
7. byxamo A. C. (1988) Beicuire cheno0HbIe 0a3uIHOMUICTH B YkCTOM KynbType / A. C. byxano. —
Kues : HaykoBa nymka,. — 177 c.
8. demoposa JI. H. (1981) BruocunTe3 MOJIIOKOCBEPTHIBAIOIIErO epMeHTa Oa3uaHaIbHBIMU
rpubamu Russula decolorans 456 / JI. H. ®enoposa, T. H. JIpo3nosa, B. I1. 'aBpuiiosa //
Muxkomnorus u ¢putomaronorus. —1. 15, Beim. 6. — C. 496-500.
9. ®denoposa JI. H. (1974) I1poTeasbl ChIuy)HOTO ACUCTBHS B KYJIbTypax BbICIINX // MUKOJIOTHS 1
¢buronaronorus. —T. 8, No 1. — C. 22-25.
10.Yemepuc O.B. (2016). [IItammoBas U3MECHUYUBOCTD CHHTE3a  CHenUupUICCKUX
MOJIOKOCBEPTHIBAIOIIUX TPOTEHHA3 y OasuauanbHoro rpuda Irpex lacteus // BectHuk MockoBckoro
yauBepcureta. Cep. 16.buonorus. — No 4. — C. 45-49.
11. uBpuna A. H. buocunternueckas neareinbHocTh Bbicmiux rpuboB / A. H. Illuspuna,O. IL
Huskosckas, H. H. ®anuna u ap. (1969).— Jlenunrpan : Hayka, — 171 c.
12. Kawai M. (1970). Studies on milk clotting enzymes produced by Basidiomycetes. I. Screening test
of Basidiomycetes for the production of milk clotting enzymes / M. Kawai, N. Mukai // Agric. Biol.
Chem-V. 34 (2). — P. 159-163.
13. Okamura-Matsui T. et al. (2001). Characteristics of a Cheese-like food produced by fermentation
of the mushroom Schizophyllum commune. Journal ofBioscience and Bioengineering— V. 92 (1). — P.
30-32.
14. Tunlid A, Jensson S. (1991).Appl, Environ.Microbiol..V.57.-P.2868-2872.
15. Kacymora C.1O., HamazoB H.P., I'acanor I'.A., Mypaznos I1.3. (2009) U3yuenue oOpa3oBaHmUs
MPOTEOJUTHYECKUX (EPMEHTOB y XHUINHBIX rpuboB // BectHuk MockoBckoro I'ocymapcTBEeHHOTO
Oo6nactHoro YHuBepcurera, cepust «EcrectBeHHbIe Haykm», Ned, ¢.102-105.
16. B.W. bumnaii. (1982) Metons! skcniepumeHTanbHOi Mukonoruu. «Haymosa mymka» Kues..207-209
C.

VIK 579.22
OILIEHKA MMPOTEOJIUTHYECKON AKTUBHOCTH HEKOTOPBIX HEMATO®ATOBBIX
T'PUBEOB, PACHPOCTPAHEHHBIX HA ABIIEPOHCKOM IMOJYOCTPOBE

1I/Ipana Xaaua ke136l babaeBa, 2lama Apud xbi3bl Anuena, 3Bycana KamaganauH KbBI3bI
Hcaesa, 4AcMap dnbman MamenoBa, “Ajitan Paxu6 Kbi3bl AOymoBa
AR ETN MHCTHTYT MUKPOOHOJIOTHH
bababevairada@mail.ru, lalaalieva75@mail.ru, *saevavusale33@gmail.com,
*esmer_mammadova90@mail.ru, ayten-z@mail.ru

Pesrome. llenvy uccnedosanus - QOyenxa nNpomeoIUMU4eckou axKmueHOCmMuU HEeKOMOopbIX
Hemamogazoswix 2pub08, 8b10eNeHHbIX U3 NOY8 ANUIEPOHCKO20 NOTYOCMPOEa.
Memoodonozua uccnedosanus - B xode uccredoganus 6 J1aOOPAMOPHBIX YCIOBUAX C

UCNONb308AHUEM CKBAJCUH U3YYANACHL AKMUBHOCHb HEKOMOPLIX NPOMeoIumudeckux Gepmenmos,
MAKUX Kax JHcelamunasd, Kaseunaza u 1akmasa, y 12 XuwHvlx wmammos epubos, npUHaoiencaujux K
pooam Arthrobotrys u Golovinia, evlOeneHuvix u3 00pa3yo8 Noue Menauy, PacnoNONCEHHbIX HA
Anweponckom noryocmposge. -uzgecmusie Memoobl.
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Basichocmb  uccnedoosamenvckozo npunodcenus - Hszsecmno, umo Hemamogacogvle
ugomuyemsl CUUMAIOMC  YEHHbIM 00BeKMoM Ouoso2udeckoll 0Oopvbbl ¢ napazumudecKumu
Hemamooamu, NO3MOMY YerecooOPA3HO UzyueHue ux QusuoL020-oUOXUMUYECKUX CEOUCTE.

Pesynomamut uccnedosanus - Ha ocnosanuu nonyueHuvix pe3yivmamos YCMAHOBLEHO, 4mOo
AKMUBHOCMb  MOJIOYHOU KUciomol Ovlia evie )y wmamma Arthrobotrys oligospora EM-2,
AKMUBHOCMY Jicelamunasel y wmammos Arthrobotrys oligospora EM-2 u Arthrobotrys oligospora
EM-4, a akxmuenocms ¢hepmenma xazeunasvr 6 wmammax A.musiformis SO2 u A.musiformis SQO3.
3acmyocun  8biCOKylo  oyenxy. Kpome moco, wmammsl, Xapakmepusyiowjuecs aKmueHOCHbIO
Kazeunaswvl, 061a0anu bonee 8blCOKOU XUUWHUYECKOU CROCOOHOCMbBIO.

Hayunasa nosu3na ucciedo6anus - uzyuenue poau HPOMeoIUMU4ecKux ¢hepmenmos 6o
g3aumooeticmseuu epubo6 u Hemamoo, Modxcem ObiMb UCNOIL308AHO 68 NePCneKmuee Npu Co30aAHUU
buonpenapamos

Knwouesvie cnosa: nemamogpazosvie cugomuyemsl’, npomeonumuueckue Gepmenmol®,
(pepmenmamuenan akmueHOCMb®, HEMAMOObI", XUWHUYECKAS AKMUBHOCTb

UDC 579.22
EVALUATION OF PROTEOLITIC ACTIVITY OF SOME NEMATOPHAGOUS FUNGI
COMMON IN THE ABSHERON PENINSULA

'Irada Khalid gizi Babayeva, *Lala Arif gizi Aliyeva, *Vusala Kamaladdin gizi Isayeva, ‘Asmar
Elman Mammadova, >Ayten Rahib gizi Abushova
Institute of Microbiology, Academy of Medical Sciences of the Republic of Azerbaijan
lbabayevairada@maiI.ru, ’|alaalieva75@mail.ru, 3isayevavusale?,?,@gmaiI.com,
*esmer_mammadova90@mail.ru, *ayten-z@mail.ru

Summary.The purpose of the study - Evaluation of the proteolytic activity of some
nematophagous fungi isolated from the soils of the Absheron Peninsula

The methodology of the research - In the study, the activity of some proteolytic enzymes such as
gelatinase, caseinase and lactase of 12 predatory fungal strains belonging to the genera Arthrobotrys
and Golovinia isolated from greenhouse soil samples located on the Absheron Peninsula was studied
in laboratory conditions according to the known methodology.

The practical importance of the research - Applied significance of the study - It is known that
nematophagous hyphomycetes are considered a valuable object used in biological control against
parasitic nematodes, therefore it is appropriate to study their physiological and biochemical
properties.

The results of the research - Based on the results obtained, it was determined that the activity to
clot milk was higher in the Arthrobotrys oligospora EM-2 strain, gelatinase activity in Arthrobotrys
oligospora EM-2, Arthrobotrys oligospora EM-4 strains, and the activity of the caseinase enzyme was
higher in A.musiformis SQ2 and A.musiformis SQ3 strains. Also, the predatory ability was higher in
strains with caseinase activity.

The scientific novelty of research - The study of the role of proteolytic enzymes in the process of
interaction between fungi and nematodes can be used in the preparation of biological products in the
future

Keywords: nematophagous hyphomycetes®, proteolytic enzymes?, enzyme activity®, nematodes”,
predatory activity”
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PACKAGING DESIGN AND ITS ROLE IN INCREASING SALES
! Arzu Azer Khalilova, 2 Parvin Ahmed Namazova

L2Azerbaijan State University of Economics
larzu.huseynova.96@inbox.ru, *Pervind27@mail.ru

Summary: Packaging design is a crucial tool for increasing product sales and strengthening a
brand’s position in the market. Well-designed packaging not only protects the product but also
enhances brand identity and establishes an emotional connection with customers. Practical and easy-
to-use packaging provides additional convenience to customers and encourages repeat purchases.
Environmentally sustainable packaging demonstrates the brand's social responsibility, increasing
customer interest. Packaging also has a psychological impact, influencing customers purchasing
decisions. Therefore, packaging design is an essential factor in boosting product sales and
strengthening brand image.

Keywords: packaging design, environmentally sustainable packaging, brand identity, increasing
sales, competitive advantage

The technologies and materials used in the design and production of packaging in different
countries are practically the same. All preparatory work on the design and development is carried out
on the computer. The photo collage method is used, stylized images are widely used, many companies
try to develop an original cartoon character that consumers associate with a given product. The
creation of new packaging now takes much less time than before, great efforts are spent on studying
the desires of the consumer, analyzing the compatibility of a certain color or decorative design with a
certain product. Marketers are finding out the territorial peculiarities of color and shape perception,
which allows them to create optimally attractive, memorable and sales-increasing packaging for a
specific region.

The production of boxes from wood and cardboard has always been a separate craft in many
countries. The first truly convenient folding box was invented in 1879 by Robert Gair, the owner of a
Brooklyn printing house that specialized in printing on packages. One day, his printing shop had a
problem: the metal ruler of the printing press began to make straight cuts in the bags. This gave Geir
the idea that sharpened stamps could be used to cut cardboard boxes, and blunt ones for creasing the
cardboard to ensure a straight fold. As a result, Gair combined the printing process with the box
manufacturing process, allowing him to produce up to 7,500 boxes per hour. The first product
packaged in a folding cardboard box was Quaker Porridge, which appeared seven years after Gair's
invention [Baccarella et.all, 2021. P. 14].

So the main specialization of the company of mechanical engineering technology is the
production of tubes for gift packaging of exclusive alcoholic products, confectionery, souvenir sets, as
well as for grocery, perfume, chemical or advertising products [Cascini et.all, 2020. P. 2240].
Traditional materials for the production of tubes this company uses are cardboard and tin.

Unlike disposable cardboard boxes, tubes are usually not thrown away, but used in the household
for other purposes. That is why tubes are an ideal option for packaging branded souvenirs or corporate
gifts for various holidays.

A box is another type of souvenir packaging, which is the most representative form of
packaging. A box is both a souvenir and packaging product that can be used as product packaging and
as individual packaging. Caskets are exclusive, elite packaging. Compared to many other types of gift
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packaging, these are very popular. But the technology and type of such packaging as a casket (the
subject of this thesis) is the most suitable these days for packaging souvenirs, gifts and jewelry.

Today, gift wrapping is the most popular type of packaging. If you don't have ready-made gift
wrapping, you can easily make it yourself. That's why we decided to make gift wrapping.

A gift is an opportunity to give people joy, to bring a smile to the faces of loved ones. A gift can
say what cannot be said in words.

For our gift wrapping, we chose the shape of a pyramid.

It is better to pack a small, not necessarily expensive, gift, such as jewelry, in a pyramid-shaped
package.

We made our gift wrapping by hand. The bottom of the box is a square, and the side walls are
made from a strip of the same paper. We will tie a bow on top.

For this we will need:

1)Colored cardboard.

Cardboard is used to make the packaging itself, as it has such qualities as rigidity, stability and a
wide color palette. Our packaging is made in green.

2) Fabric ribbons.

Colored satin fabric ribbons from domestic manufacturers are very often used to decorate
holiday packaging, as this is a very flexible material with which you can form flowers, decorative
knots, bows, etc. In our work, we used a yellow ribbon with lurex.

3) Translucent polymeric materials:

- PVC, PP, PE.

4) Decorative elements. Decorative elements are used, respectively, to decorate the packaging.
They can be very different. In our case, we used decorative beads and rhinestones.

Packaging design is not just a tool for protecting and storing products; it is also a marketing tool,
a key element in shaping a brand's identity, and an important factor in increasing sales. To explore this
topic from a different perspective, we can consider the following points:

1. Impact of Packaging Design on User Experience

« Functionality of Packaging: Packaging should focus not only on aesthetics and appearance
but also on usability. For instance, easy-to-open, convenient-to-carry, and user-friendly packaging
enhances customer experience.

« Customer Satisfaction and Loyalty: The design of packaging has an impact on customer
satisfaction and ultimately on their loyalty to the brand. Practical and innovative packaging can
encourage repeat purchases.

2. Creating an Emotional Connection: "'Storytelling™ through Packaging

« The Story Behind the Product: Packaging design can present not only the product but also
the values and story behind it. People connect emotionally to stories, so packaging can play a role in
conveying the brand's narrative, fostering a deeper connection with customers.

« Psychological Impact of Colors and Shapes: Colors, forms, and visuals each evoke certain
emotions in customers. For example, orange conveys energy and excitement, while blue evokes trust
and calmness. Such emotional connections can be created through packaging design.

3. Packaging and Sustainability: Ecological Responsibility

« Recyclability and Sustainability: Modern consumers are more conscious of environmental
issues. Packaging made from eco-friendly, recyclable, or biodegradable materials influences customer
choices.

« Sustainable Packaging and Brand Image: By using sustainable packaging, brands not only
have a positive environmental impact but also create a responsible and modern brand image in the eyes
of consumers. This can lead to increased sales.

4. Innovation and Creativity: New Trends in Packaging Design
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« New Technologies and Design Trends: In the field of packaging design, new technologies
such as digital printing, interactive packaging, and augmented reality (AR) are gaining traction and can
attract customer attention.

« Interactive Packaging: Features like QR codes or links to mobile apps can enhance customer
engagement by providing additional information and strengthening their connection with the brand.
These innovations enrich the customer experience.

5. Packaging and Brand Identity

e Presenting the Brand’s Visual Language: Packaging design should represent the brand's
"voice" and identity. Through packaging, a brand's history, mission, and values can be clearly
communicated to customers. For example, an eco-conscious brand might emphasize its natural and
ecological values by using recycled materials in packaging.

« Role of Logos and Typography: Brand recognition is reinforced through packaging design.
Well-designed logos and typography provide customers with easy and quick information about the
brand.

6. The Growing Role of Packaging in the Digital World

« Social Media and Packaging: Packaging design can encourage customers to share photos and
videos of the product, thereby increasing the brand’s visibility on social media. Effective packaging
creates an aesthetic and uniqueness that motivates consumers to share it.

« Packaging for Influencers and Vloggers: In today’s digital age, social media influencers and
vloggers highlight product packaging, emphasizing its important role in promoting the product.

7. Psychological Effects of Packaging

« Scarcity and Exclusivity: Packaging that emphasizes the limited availability of a product or its
availability for a specific period can increase customer demand. Such packaging makes the product
feel exclusive and prevents customers from delaying their purchase.

« Personalized Packaging: Customized packaging makes customers feel special, which can help
increase sales.

8. Practical Role of Packaging in Increasing Sales

« Standing Out on the Shelf: Packaging design is used to ensure that a product stands out from
its competitors on the shelf. Bright colors and unconventional shapes can draw customers’ attention.

« Packaging Strategies for Increasing Sales: Packaging can be used to focus on certain
elements, such as price, quality, or special offers, delivering the right message to the customer.

9. Packaging Design and Sales Growth

« Packaging design goes beyond creating a visually appealing aesthetic; it is essential in creating
an emotional connection with customers, boosting sales, and strengthening a brand’s identity. Practical
and creative packaging not only supports the brand’s marketing objectives but also ensures the product
stands out more in the marketplace.

« This approach to the article would explain in greater depth that packaging design is not just
about aesthetics and functionality, but also how it influences customer psychology and marketing
strategies.
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l‘zAzerbaycan Dévlat iqtisad Universiteti
Baki s., Istiqlaliyyat kiic., 6
larzu.huseynova.96@inbox.ru, *Pervind27@mail.ru

Xiilasa: Qablasdirma dizayni, mahsulun satisimi artirmaq va markanmin bazarda mévgeyini
giiclondirmak digiin ¢ox miihiim bir vasitadir. Yaxst dizayn edilmig qablagdirma, mahsulun gorunmasini
tomin etmaoklo yanasi, marka kimliyini giiclondirir vo miistarilorlo emosional bag qurur. Praktik vo
istifadasi asan gablasdirmalar miistarilara alava rahatliq taqdim edir va tokrar alislart togvig edir.
Ekoloji cahotdon davamli gablasdirmalar, markamin sosial moasuliyyatini niimayis etdirarak,
miistarilorin - maragini artirrr. Qablasdirma, homginin psixoloji tasir gostororak miistorilori alqi-
satqiya yonlondirir. Beloliklo, gablasdirma dizayni mohsulun satisini artirmaq va marka imicini
giiclondirmak iigiin vacib bir amildir.

Agar sozlar: Qablasdirma dizaymi, Ekoloji cohatdon davamli qablagdirma, Marka kimliyi,
Satislarin artirilmasi, Roqabat tistiinliiyii.

VJIK 677.076.49
I[I/BAﬂH YIIAKOBKHA 1 EI'O POJIb B YBEJIMYEHUWMU ITPOJAXK
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Peztome: Jluzaiin ynaxkoeKu AGNAEmMcs BANCHLIM UHCMPYMEHMOM Ol YBeNUUEeHUs NpoOadiC
NPOOYKYUU U YKpenieHus nosuyuu openoa na pvinke. Xopoulo pazpabomannas ynakoska He mojbKo
obecneyugsaem sawumy NpPoOYKmMa, HO U Yycuiugaem UOEHMUYHOCMb OpeHod, €030a8as
IMOYUOHATILHYIO C€643b ¢ nokynamenamu. Ilpakmuunas u yooOHas Ynaxkoeka npeoocmasisem
oononHumenvHoe y006Ccmeo NOKYNamensim u cnocoocmeyem no8MmopHuiM NOKYNKAM. DKOI02UYecKU
ycmouuugvle YNaKosKu OeMOHCIMPUPYIOM COYUATbHYIO OMBEMCMEEeHHOCMb 0OpeHoa, Yeeauuusas
unmepec nompeobumeneu. Kpome moeo, ynakoska oxazvieaem ncuxoiozcuieckoe iusHue, Hanpasisis
noxynameneil K cogepuieHulo NoKynox. Taxum obpazom, Ou3aiuH YNAKOBKU AGNAEMCA BANCHBIM
Ghaxmopom 015 ygeruyeHus npooadc u YKpenieHus umuoxtca opeHoa.

Knrwueswvie cnosa: [uszaiin ynakoeku, IKxonocuuecku ycmoudugvle ynaxkosxku, HMoewmuunocmo
openoa, Yeenuuenue npoodasxc, Konkypenmmnoe npeumywecmeo.
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AHAJIN3 ITPOTOKOJIA RSVP B TEJIEKOMMYHUKALIMOHHBIX CETAX

3axup Hacub oranl I'yceiinoB

YuuBepcurer AI'AY,ropoa I'nupxa,AZ 2000
huseynov.z.n@mail.ru

Pestome. Ananuz mexnonocuu, 0b6ecneuu8arOWux Kavecmed QyHKYUOHUPOBAHUS COBPEMEHHBIX
MeNeKOMMYHUKAYUOHHBIX Cemell NOKA3bI8AIOM, YMo MU NPOMOKOIbl 8 COBOKYNHOCIU 0Decneyusaom
CBOEBPEMEHHYI0  00CMABKY NOMOKA NAKemos U  mpedyiom npedsapumenvbHoco  pacyema
Xapakmepucmux Kaiecmea QyHKYUOHUPOBAHUSL COBPEMEHHBIX MEeKOMMYHUKAYUOHHBIX cemell.

Ilpusedennvie ananusvl NOKA3LIBAIOM YMO, 8 COBPEMEHHbIX MENeKOMMYHUKAYUOHHBIX CEnsix
npomoxoavt RSVP, RTP, RTCP, MPLS ob6ecneuusarom nadedicusiii u npo3paunvlii nepeHoc naKkemos
u nodoeparcusaiom mpebyemoe Kaiecmaea 00CIYHCUBAHUSL.

Cpasnenue mexnonoeuu RSVP nokaseieaem umo, naunyuwuii pe3yiomam mMosiCHO 00CMUSHYM
npu COBMECMHOM UCNOIL308AHUU OOCHOUHCMEA IMUX MEXHOLOSUL.
Knwouesvie cnoea: menekomMmynukayusi —pacyém, NPOMOKONbl — HASPY3KdA, Kauecmad,
00CIYHCUBAHUSL MAPWPYMU3AYULU, YUDPOBbLe TUHUU CEA3U, KOMMYMAYUOHHbIE YCIMPOUCMEA.

Martepuanpl HM  MeTOAbl. 3ajaya  Iepelayd  pa3HOTHIHOTO  Tpaduka  depes
TEJIEKOMMYHUKALIMOHHONW CETH BKJIIOYAET B ce0sl HE TOJIbKO pabOThl CETH, HO U pabOThl BEPXHUU
ypoBHEH O00OpYyZOBaHMs IMOJB30BATENs, TIJl€ pealu3yloTcsd Kak MPOTOKOJIbI, [OMOTarolne
KOHTPOJIUPOBATH Tepeaady pazHOTHIHOTO Tpaduka. ObecrieueHrne KadecTBa 0OCTyKUBaHUS TpeOyeT
BHE/IPEHHE HOBBIX MEXaHU3MOB U MIPOTOKOJIOB KaK Ha CETH, TaK U B 00OPYAOBaHUM MOJb30BaTens . B
3TOM pabere aHATM3UPYIOTCS TpoTokoiasl RSVP, obecneunmBaromme kadectBa OOCTY)KUBaHUS B
COBPEMEHHBIX T€JIEKOMMYHUKAIIMOHHBIX CETAX.

TpeboBanusi, MpeaAbABIsieMble K TEIEKOMMYHUKAIIMOHHBIM CETSIM, IOCTOSIHHO YXECTOYaroTCsl.
KitoueBas 3agaya 00beIMHEHHON CETH 3aKJIIOYaeTCsl B JOCTAaBKE JIAHHBIX OT UCTOYHHUKA OJHOMY WJIU
HECKOJIbKUM [IOJIydaTeleM C JKEJIaeMbIM YpOBHEM KauecTBa OOCIyXHBaHMs (TIPOMYCKHOMN
CIOCOOHOCTBIO, 33JIePKKON, N3MEHEHHEM 3a1€PKKU U T.1.). OTMH U3 METO/I0B YJIOBJIETBOPEHUS ITUX
TpeOOBaHUM 3aKII0YAeTCs B JUHAMUYECKON MapUIpyTH3aluu. B ciiydae rpynmnoBoil pacChbUIKU CXEMbl
JMHAMUYECKOM MapuIpyTH3aluud ObUTM  JIOTIOJIHEHBl METOJaMHU TIPYNIOBOM  MapLIpyTH3alUH.
MapuipyTuzatopbl MUMEIOT BO3MOKHOCTH OOpa0aThiBaTh IaKeThl HAa OCHOBE METKHM KadecTBa
oOciy>kuBaHus. MapHipyTu3aTopsl MOTYT HCIOJB30BaTh JAMCLUMIUIMHY O4epeied, OTAAI0LIYI0
MpeIoYTeHne naKkeraM ¢ 0ojiee BHICOKUMHU 3HAYEHHUSIMH METOK KadyecTBa OOCITY>KMBaHUS; BHIOMPATh
MapuIpyThl Ha OCHOBE XapaKTEPUCTHUK KauecTBa OOCIY)KMBAHHUS KaXJOTO IyTH; 1O BO3MOXKHOCTH
BbI3BaTh  CHYKOy  MojjepKaHMsl  KadecTBa  OOCHYXHMBaHHSI B MOJACETH  CIEAYIOLIEro
PETPaHCIAIMOHHOTO YYacTKa.

ITo mepe pocta TpeboBaHU K 0OBETMHEHHBIM CETSIM OKA3bIBAETCS, YTO HEOOXOIUMO HE TOJIBKO

pearupoBaTh Ha BOHUKIIYIO IEPErpy3Ky, HO U MPEIOTBPAIIaTh €€ BOSHUKHOBEHHUE.
IMporokon RSVP (Resource reSerVation Protocol -mpotokon pe3epBHpOBaHHS PeCypcoB)
pa3paboTaH AJisi pe3epBUPOBAHUS PECYPCOB B 00beIMHEHHBIX ceTsx [1,2,4,5]. B [6,7,8] pa3spaborunku
npotokoma RSVP mnepeuncnsiror menm, npecnenoBaBmmecs Tpu ero paspadorke. OCHOBHBIE
(byHKIIMOHATBHBIE XapakTepucTuku npotokoida RSVP nepeuncnenst B nokymente RFC 2205 (RFC
2205, Resource reSerVation Protocol (RFC) Version 1 Functional Specification, centsops 1997)
Y 3aKJTF0YAIOTCS:
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o [lenesas u epynnosas paccwiiku. llpotokon RSVP mo3Bonser pe3epBupoBaTh pecypchl Kak
JUIS LI€JIeBOM, TaK U JJIsl TPYIIIIOBOM PACChUIKH.

o Cumnaexcnas nepedaua. Ilpotokon RSVP mnos3Bossier pesepBupoBaTh pecypcsl Uis
OJTHOHATIPABJICHHBIX TTOTOKOB JIAHHBIX.

e Pesepsuposanue, unuyuupogannoe noryuamenem. 1lonydarenb MOTOKA JaHHBIX UHUIMHPYET
pe3epBUPOBAHUE PECYPCOB JJISl 3TOrO MOTOKA U YIIPABIIAET ITUM PE3EPBUPOBAHUEM.

o [loooepoicka eubkozo cocmosinus 8 obowedunenno cemu. Ilporokon RSVP mopnepxuBaer
ru0KOe COCTOSIHHE Ha MPOMEKYTOUHBIX MapIIpyTHU3aTOpax.

o [Ipeocmasnenue pasmuuHulx cmuield pesepeuposanus. braronaps pasIUYHBIM - CTHIAM
pe3epBUpOBaHUs MOjdb3oBarenu mporokona RSVP  wmoryr ykaseiBath, Kak —cClieqyer
arperupoBarh 3aKa3bl Ha PE3EPBUPOBAHUE PECYPCOB HA MPOMEKYTOUHBIX KOMMYTATOPAX.

o [Ipospaunoe yHKYUOHUPOBAHUE MAPWPYMUZAMOPOS, He uchonb3yiouux npomokon RSVP.

o [loooepoicka npomokonos IPv4 u IPv6. TIporokon RSVP moxker mcrmonp3oBaTh mMojie THIA
ciryx0b1 B 3arosioBke |Pv4 u mose MmeTku noroka B 3aronoske |PV6.

Tpu KoHuenuuu, OTHOCANIMECS K TOTOKaM JaHHBIX, SIBISIOTCA O0a30BBIMH i PabOThI
nporokosia RSVP. D10 ceanc, cnenudukanus noroka u cnenudpukanus uabrpa.

Korma Ha wMapumpytuzatope B ONpEICICHHOM HAMpaBICHUH PE3EPBUPYIOTCS PECYPCHI,
MapUIpyTU3aTOp PacCMaTPUBACT 3TH JEHCTBUS KAaK CEaHC W BBIICISIET PECYPChl TOJNBKO Ha BpEMS
ceanca. CeaHc omnpenensercs CIeAYIOUMMH Xapatepuctukamu: |P-agpecom  momywartens;
uaentupukaropom |P-mpoTokona; mopToM Ha3HAYCHUSI.

Creuundukanusi TOTOKa COACPKHUT CIEIYIOIIHUE 3JIEMEHTBI: Kiacc CIIyKObl; crenupuKaimo
pe3epBUPOBaHUS; CrIeUpHUKAIHIO Tpaduka.

Crneuundukanust GuIbTpa COCTOUTCA U3 CIEAYIOUINX 3JEMEHTOB: ajapeca OTHpaBUTENs; MOpTa
UPD umu TCP ornpaBurerns.

Ha puc. 1. namoctpupyeTcs B3aMMOOTHOLLIECHHUSI MEXY CEaHCOM, clielu(uKanueid MoToka u
cnenuduKkanuen GuibTpa.

MakeTbl, NpoweaLwmne

dunbTp
MaKeTbl OAHOrO ceaHca
(appecoBaHHble ogHOMY JocTaBKa
nony4yartento) Cneumdunkauma C rapaHTuen
nOTOKa L —W KayecTBa
obcnyKmBaHuA

Cneumdukaums

dunbTpa
JocTasKa

[lpyrie nakets! no ocTaTo4yHOMY
NpUHUMNY

A 4

Puc.1.06paboTka MakeToB OJHOTO CeaHca Ha OJJHOM MapIIpyTHU3aToOpe

PesyabTaTrel U o6cy:xnenusi. [lomyueHHBIE pe3ynabTaThl 3TOH pabOTHI MCIOJNB30BAHBI MPU
MPOSKTHUPOBAHNH, PAa3BUTUU M IKCIUTyaTalud TmpoTokol RSVP |, B OCHOBHOM, TpemHa3Ha4YeH IS
yIPaBJICHHS TPYITIOBON PACCHUIKOM.

Kaxnprii mpuObIBaromuii makeT SBISETCA YacThlO OJIHOTO ceaHca W oOpabarpiBaeTcs B
COOTBCTCTBHUHU C JIOTHUYCCKHUM ITOTOKOM IJIsA O3TOI'O C€aHcCa. ECJ'II/I ITIAKCT HC HpI/IHa,Z[JIe)KI/IT HHU OI[HOMy n3
CCAHCOB, OH O0CTY)KUBACTCS TI0 OCTATOYHOMY MPHHIIMITY.
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[Tpotokosn RSVP , B ocHOBHOM, TIpeIHa3HAYCH ISl YIIPABIICHHS TPYIIIOBOW pacChUIKo. B
npotokone RSVP wucrons3yroTcs cooOIIeHUs JBYX OCHOBHBIX THIIOB: O PE3EPBUPOBAHUM H O
Mapuipyre.
PucyHok 2. wintrocTpupyeTr paboTy IpOTOKOJIA C TOUYKU 3PEHUS XOCTa.
1. Tlomywarenpb BCTyIMaeT B IPYIITY PACCBUIKH, TIOCHLIAs COCETHEMY MApIIPYTU3ATOPY
IGMP-coobuienne ¢ 3apocoM 0 BKIIOUEHUH B TPYIIITY.
2. OTtnpaBuTelnb MepeacT COOOMEHHE 0 MapIIPyTe MO TPYIIIOBOMY apecy.
3. TlonmywaTens mpHHUMAET COOOIIEHUE O MAPIIPYTE, UACHTUPHUITUPYIOIIECE OTIIPABUTEISL.
4. Y nony4varens ectb nHpopMmaius 06 oopaTHoM myTH. OH MOXKET OTHPABJIATH
COOOIICHHUS O Pe3epBUPOBAHIH, YKA3bIBAs B HUX CIIEIU(PHUKAIIMHA TOTOKOB, KOTOPbIE OH
XOTeJN Obl MPUHUMATH.
5. CooOmenue o pe3epBUPOBAHUH PACTIPOCTPAHSETCS 0 00BEAMHEHHON CeTH U
JIOCTABJISICTCSI OTIIPABUTEIIIO.
6. OrnpaBuTens HAYMHACT TIEPEIABATh MAKETHI C TaHHBIMHU.
7. Tlomyyarenb HaYMHACT IPUHUMATH ITAKETHI C IAHHBIMHU.

OTnpasuTenb
A
3.[JaHHble 1.
3an-
2.Pe3epBnpoBaHue
1.MapuwpyT poc
MapLupyTr3aToq 3.JaHHble “O6bep,VIHEHHaﬂ cetb MapLupyTusaToy <
I i
4.[1aHHble
2.Pe3epBupoBaHue
MNonyyatenb

Puc.2.Pabora npotokosna RSVP ¢ touku 3penwust xocta

3akuouenue. CUCTEMHBII aHATN3 COBPEMEHHOT'O COCTOSIHUS MPOOJIEeMbl U TEHACHIUH pa3BUTUSA
TEJIEKOMMYHUKAIIMOHHBIX CeTel U OmpeJesieHHe OCHOBHBIX 3a/1ad, pelleHHUEe KOTOPHIX CYIECTBEHHO
BIMsIET Ha 3¢ (HEeKTUBHOCT X (YHKLIMOHUPOBAHUS U PA3BUTHUS;
IToka3HO 4TO TP KOHIIETILUH, OTHOCSIIUECS K MOTOKAM JIaHHBIX, SIBJIAIOTCS 0a30BBIMU IS pabOTHI
npotokona RSVP. Oto ceane, cnenudukanus noroka u cnenudukanus Gpuiabrpa.

Korma ©Ha wapmpyTu3aTope B ONpEIETICHHOM HAlpaBICHUH PE3EPBUPYIOTCS  PECYpPCHI,
MapUIpyTU3aTOp pacCMaTpUBAET 3TH JEHCTBUS KaK CEaHC W BBIICISIET PECYPChl TOJIBKO Ha BpEMs
ceanca. Ceanc ompenenseTcs CclaeAylOIMUMU xaparepuctukamu: |P-aapecom  momywarens;
uneHtudukatopom |P-mporokosna; mopTom Ha3HAYEHMUSI.
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TELEKOMUNIKASIYA SOBOKOLORINDO RSVP PROTOKOLUNUN TOHLILI
Zakir Nasib oglu Hiiseynov
AQAUniversiteti, Ganca sahari, AZ 2000
huseynov.z.n@mail.r

Xiilasa. Bu maqalada maqsad telekommunikasiya sabakalarinda RSVP protokolu ila isloyan
miiasir telekommunikasiya sabakalarinin samaraliliyinin va rabita xidmatlarinin keyfiyyat
gostaricilarinin artirilmasina yonalmisdir. Eyni zamanda istismar keyfiyyatinin xtisusiyyatlarinin
miiayyan edilmasi tisullarint toklif olunmusdur.

Homdoa étiiriilma ehtimalininin va sorgular selinin vaxtinda ¢atdriima ehtimalini hesablamagq
tigtin toklif olunan iisullar telekommunikasiya sabakolarinin islamasinin keyfiyyat gostoricilarinin real
dayarlorini miiayyan etmoaya imkan verir.

UDC 577
ANALYSIS OF THE RSVP PROTOCOL IN TELECOMMUNICATION NETWORKS
Zakir Nasib Huseynov
AGAU University, Ganja, AZ 2000
huseynov.z.n@mail.ru

Summary. The purpose of this article is aimed at increasing the efficiency of modern
telecommunications networks operating with the RSVP protocol and the quality indicators of
communication services in telecommunications networks. At the same time, methods for determining
the characteristics of operational quality have been proposed.

Moreover, the proposed methods for calculating the transmission probability and the timely
delivery probability of query streams allow for determining the real values of the quality indicators of
telecommunications network operations.
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SOHOR NOQLIYYATINDA SORNISIN DASIMALARININ KEYFiYYOT
GOSTORICILORININ ANALIZi VO IDAROOLUNMA SiSTEMININ
TOKMILLOSDIRILMOSI

'Forhad Adil oglu Valiyev, 2Sattar Rizvan oglu ibrahimov

Azarbaycan Texnologiya Universiteti
Yfarhadvaliyev.tmm@amail.com, ’ibrahimovsettar2@gmail.com

Xiilasa: Baki sahorinda avtobus dasimalarimin xidmati keyfiyyatinin yiiksaldilmasi masalasina
baxilmigdwr. Dasima amoaliyyati zamamt xidmati keyfiyyatin yiiksaldilmasi maqsadi ilo dasimalarin
keyfiyyat gostaricilorinin analizi aparilmisdir. Dasima prosesinin keyfiyyatinin Vo etibarliliginin
yiiksaldilmasi ticiin rezerv avtobuslardan istifads olunmasi tévsiyya edilmis va onlarin talab olunan
saymn tayini metodikasi verilmisdir. Dasima prosesinin keyfiyyatin idaraolunmas: iiciin  ISO
beynalxalq standartlarinin genis tatbiqi tovsiyya olunmugdur.

Acgar sozlor: ictimai nagliyyat, nagliyyat xidmoati, Sarnisin, avtobus, keyfiyyat, tohliikasizlik,
rezervlasdirmo, etibarliq.

Baki1 gohari ohalisinin sayina goro MBD makaninda an bdyiik soharlordon biridir va son statistik
molumata géra 3 min catir. Sohar ohalisina gostarilon nogliyyat xidmastindo mévcud problemlor vardir
ki, onlarinda keyfiyyotinin yiiksoldilmasi osas mosololordon biridir. Daginma xidmoti omoliyyati
zamani keyfiyyatin yaxsilagdirilmasi problemlori , imumi keyfiyyot gostoricilorinin analizini tolob
edir. Bu proses rosmi statistik molumatlar, hesablar vo sorgular noticosindo miioyyan edilir.
Dasmmmalarin keyfiyyot gostoricilorino siirot, rahatliliq, vaxt, qiymot, tohliikssizlik va.s misal
gostarmok olar. Bu gostaricilor nagliyyyat ekspertlori torafindon asagidaki kimi boliiniir:

1. Tohlukoasizlik — 29 %:;
2. Komfortlug- 23%;

3. Vaxt —22%;

4. Siirot - 17%;

5. Qiymot-9% .

Tohliikesizlik faiz etibari ilo an ¢ox talob edilon keyfiyyot meyaridir. Ona gors do tohliikasizlik
anlayisin1 imumi monada tohlil etmak lazimdir. Tohliikassizlik dedikds ilk &nea siiriiciiniin avtomobili
idaroetmasi nazards tutulur. Ona gors siirliciiniin xidmat keyfiyyatini qiymotlondirmok vo yiiksaltmok
ticiin asagidaki tokliflori vermok olar:

Sikayat Vo togokkiir moktublar1 bu iki formada verilo bilor:
- Yazili sokilda
- Elektron sokilda

Yazili sokildo moktublar verildikde nagliyyatdan istifado edon Sarnisinlor {igiin bir golom va
kagizlar qoymaqla sorniginlor siiriiciiniin avtomobili idarsetmasi haqqinda 6z fikirlorini bildirirlar.
Lakin bu moktublara siiriicii torofindon miidaxilo olunmasi qadagan olunmalidir. Bu proseso xiisusi
nozarat olunmalidir. Ogor tosokkiir moktublari goxluq toskil edorss, siiriicii miiassisa torafindan
miikafatlandirilamalidir.
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Ogor sikayat moktublari ¢oxluq taskil edarso, siiriictiniin manfi xiisusiyyatlori analiz edilmalidir.
Monfi xiisusiyyatlorinin doyisdirilmasi iigiin siiriici xiisusi tolimlords istirak etmoli, agar doyismok
miimkiin deyilss lazim galdikds igsdon ¢ixarilmalidir.

Elektron sokilda sikayot vo togokkiir moktublari GPS, elektron malumat morkozi vo miisahido
kameralar1 ilo tomin olunmalidir. Bu proses asagidaki kimi ola bilar.

Surictinin xidmoatindon razisizmi?

Bali Xeyr
Saorniginlora  boyiik modoniyyst vo yiiksok | Siiriicii Kobud roftar gostorir vo avtomobili
xidmoat gostarilir. idaroetmoys yararsizdir. (Psixoloji problemlori
var)

Manevr vo tormozlama zamani oyloson Vo | Qoza vaziyyatlori tez — tez yaradir.
ayaq usto galan sarniginlor narahat olmur.

Sornisinlori dayanacaqlarda lazimi informasiya
ilo tomin edir.

2.Normativloro cavab vermoyon siiriiciilor xiisusi kurslarla tomin olunmalidir .Bu proses miiossiso
torafindan togkil olunmalidir. Keyfiyyatli Xidmatin optimallasdirilmasi {iglin siirticiilor dil kurslar ila
tomin olunmalidir ( ingilis va rus dillorinin 6yradilmasi), pisxoloq tarafindon miiayino edilmalidir.

Keyfiyyat dedikds, hor hanst mohsulun ona goyulan tolabatina cavab verma xiisusiyyatlorinin
mocmusu basa disiilir. Maddi mohsul istehsal edon saholordo keyfiyyot olaraq davamliliq,
uzundémirliiliik va.s asas goabul olunursa xidmot saholorinds onun giymotlondirmo gostaricilori bir
gador forqglidir. Sohar sornisin dasima xidmotinin keyfiyyoti dasima rahatligi c¢atdirilma siirati,
catdirilma vaxti kimi gostoricilorlo giymotlondirils bilor .

Sohor ictimai nagliyyatinin effektliyini tomin edoan asas masalalardan biri da sarniginlora Xidmat
keyfiyyotinin yiiksok soviyyodo olmasidir. Tosadiifi deyil ki, eyni istiqamot iizro horokot edon
nagliyyat vasitalari i¢arisinda sarnisin mohz keyfiyyatli xidmat toklif edoni segir.

Nogliyyat xidmaoti sahosinds Sorniginlorin tolabatinin 6donilma Saviyyasi daginmanin keyfiyyot
gostaricilari sistemi ilo xarakterizo olunur.

Sornisin dasinmasinda asas keyfiyyat gostoricilori asagidakilardir:
Avtobusun dolma gostaricilori ilo xarakterizo olunan gedis soraiti;
Harokat tarkibinin harakat miintazomliyi;

Sarnisinlarin harakatina sarf olunan vaxt;
Horakatin tohliikasizliyi:
Dasima prosesinin etibarliligi

Diinya tocriibasi gostorir ki, hal-hazrda istehsalin idars olunmasinin osas funksiyalarindan biri
kimi keyfiyyatin idaraolunmasi ¢ixir [1,2] . Bu sistemi bir nego alt sistemo bolmok olar. Keyfiyyatin
idaro olunmasina xiisusilogdirilmis altsistem kimi baxmaq olar [3]. Bu sistem sornisinloro xidmat
keyfiyyatinin idars olunmasi baximindan asagidaki noqteyi nozardan funksianal tam hesab edilmir:
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- Sistemdos sornisinlar ti¢iin shomiyyatli Xidmot keyfiyyati aspektlorinin hamist nazars alinmir, yalniz
sarniginlorin,onlarin amlaklarinin tohliikasizliyi, otraf miihitin miihafizasi ilo alagodar aspektlor nozars
alinir;

- Sistem kohna normativ sanadlars asaslanir, metodik cohotdon tam asalandiriimamisdir.

Keyfiyyatin giymatlondirilmosi iizro beynolxalq praktikada 9000 seriyali ISO beynalxalq
standartlar1 genis totbiq olunur. iISO9004 standarti xidmatloro totbiq olunan keyfiyyatlor sisteminin
qurulmasi prinsiplarini rosmilosdirir. Ona gora do milli keyfiyyst sistemlori yaradilarkon beynalxalq
tacriiba nazors alinmalidir.

Sohor nagliyyat sobokasinin genislondirilmasi, nagliyyat vasitalorinin harakoat intensivliyinin
yiiksalmasi vo dasinma hocminin artmasi dasinma prosesinin idars olunmasini shamiyyatli doracads
miirokkablogdirir.  Bu mosalolori miivaffagiyatlo hall etmok iiglin yol harokatinin togkilini
tokmillogdirmak, Sornisin avtomobil naqliyyatinin idaroolunmasimin yeni formalarini totbiq etmok
lazimdir. Bu iso miiasir texniki rabito vasitolori, avtomexanika vo hesablama texnikasi olmadan
miimkiin deyil. Azarbaycan da avtomatlagdirilmis idaroetma sisteminin tatbigi yolu ilo sohor sornigin
nogliyatinin ig gostaricilorini yaxsilasdirmaq olar.

Sornisinlo yiiksok Kkeyfiyyatli nogliyyat xidmatinin tomin olunmasinin miithiim sartlarindon biri
do dasinma prosesinin etibarliliginin tomin olunmasidir. Bu sartin asasini har bir marsrutda plan tizro
nozords tutulan reyslorin yerino yetirilmasi tutur. Dasinma prosesinin etibarliligi ¢oxlu sayda tosadiifi
Vo geyri-tosadiifi amillordon asili olmaqla, onlarin nozors alinmasi sarnisinloro nagliyyat xidmatinin
Saviyyasina monfi tosir gostarir. Texniki xidmat vo tomirin keyfiyyyati, miiassisods texnoloji intizamin
vaziyyati, nagliyyat vasitolorinin marsrutda horokstine nozarst vo onun amalli idars edilmoasi, harokat
tohliikasizliyinin vaziyyati, yol va iglim soraitlori dasinma prosesinin etibarliligini tamin edan amillorin
he¢ do hamisi deyil. Daginma prosesinin etibarliligini yiikksaltmak ii¢iin intensiv elmi - tadqiqat islori
aparilir ki, onlarin istigamotlorindon biri do sohor avtobus rabitalorinds rezervlogdirmonin
aparilmasidir. Dagima prosesinin etibarliliginin yiiksaldilmasinin an somorali tisullarindan biri rezerv
avtobuslarin istifads olunmasidir.

Rezervlosdirms - artiqliq totbig etmoklo etibarliligin artirilmasi metodudur. Rezerv dedikds iso
on vacib hallarda istifads olunan ehtiyat basa diisiiliir.

Sornigin daginmalarinda rezervlogdirmonin tatbiqi zamani an vacib masalo rezerv avtobuslarin
sayiin toyin olunmasidir.

Rezerv avtobuslarin mogsads uygun sayi ¢oxlu amillordon - marsrutlarda isloyan avtobuslarin
sayindan, parkin kohnolik doaracasindon, marsrut sobokasinin konfiqurasiyasindan, dasimalarin
xuisusiyyatlorindon va s. asilidir. Buna gors do rezervin planlagdirilmasi va istifads olunmasi mosalalori
daha diggotli yanasma tolob edir. Rezerv avtobuslar - istismara hazir olan parkin gabagcadan konkret
marsrutlara tohkim olunmayan hissasi basa diisiiliir.

Rezervlosdirmo totbiq olundugu zaman avtomobil nogliyyat miiassisasindon (ANM)
buraxilmasi planlagdirilmis avtobuslarin 100% yox, miioyyan gadar az hissasi harakoat codvaline daxil
edilir. Bununla da gabaqcadan avtobuslarin goboks iizro orta hesabi horokot intervali miioyyon godor
boyilik almnir. ,,Pik" saatlarinda marsrutlarda avtobus ¢atismamasi miisaido olunur. Bu avtobuslarin
tosadiifi xatdon gayitmasi tam sayda xotto buraxilmayan avtobuslarin hesabina bas verir. Avtobuslarin
Xatdon qayitmasi dasima prosesinin ehtimal xarakterli olmasimin vo avtobuslarin son etibarliliginin
toyin olunmasinin naticasidir.

Marsrutlarda horokotdon sapmalarin (xotdon ¢ixmanin) gqarsisini tamamilo almaq geyri-
mimkiindiir, yalniz avtobuslarin konstruksiyasinin tokmillogdirilmasi, texniki xidmatin isinin
somoraliliyinin artirilmasi va S. todbirlor hesabina bu sapmalarin yaranma ehtimalini1 azaltmaq olar.
Homginin avtobuslarin xatto natamam ¢ixmasinin garsisini da tamamilo almaq homiso miimkiin olmur,
c¢ilinki texniki xidmot miixtolif soboblor (siiriicliniin xastolonmasi va.s.) iiziindon tam ¢ixis1 tomin eda
bilmir.
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Sapmalarin tosadiiflilik noticasinds ayri-ayrt marsrutlarda miixtolif olmasi marsrutlarda
avtobuslarla tomin olunmasinin nisbi saviyyasinin miixtalifliyina sobab olur.

Avtobuslarin xatto natamam buraxilmasinin vo Xatdo sapmalarin asas saboblari kimi avtobuslarin
texniki nasazligini, siiriiciilorin Xastoliyini vo toskilati soboblori (masalon, marsrut avtobusunun
sifarislo olan dasimalarin yerino yetirilmoasi ti¢iin gondorilmosi) aid etmok olar. Avtobuslarin xotto
natamam buraxilmas1 {iziindon yerina yetirilmayan reyslorin say1 toxminon avtobuslarin marsrutdan
sapmalar1 tiziindan yerina yetirilmayan reyslorin sayina barabar olur.

Rezervlosdirmonin idars olunmasinda avtobuslarin parkdan buraxilmasi zamani onlarin ANM-
nin, Xatdos is zamani iso moarkoazi dispetger xidmatins tabe olmasi boyiik rol oynayir.

Miixtolif marsrutlarda sarnisinlora xidmat keyfiyyatini barabarlosdirmak ii¢iin dispetger heyati
miixtolif nizamlayic1 todbirlordon istifado edir. Mosolon, avtobusun bir marsrutdan digarine
kegilmasini toklif etmok olar. Lakin kegidin hoyata kegirilmasi miixtolif marsrutlarda voziyyatin
aydmlasdirilmasin1 tolob edir vo vaxt itkisino sobob olur. Keg¢idin hayata kegirilmasinds basqa
miioyyan texnoloji ¢atinliklordo mévcuddur.

Idaroetmo obyektinin analizi vo onun foaliyyatinin &yranilmasi osasinda rezevlosdirma isinin
toskilinin asagidaki ardicilligini moagsadouygun hesab etmak olar:

1. ANM-doan buraxilan avtobuslar gabaqcadan xotti vo rezerv olmagla iki yers ayrilir vo hor iki név
avtobuslarin buraxilisi planlasdirilir. Xotti avtobuslar gabagcadan miioyyon marsrutlara tohkim
olunurlar. Rezerv avtobuslar konkret marsrutlara tohkim olunmurlar, lakin bels avtobuslarin stirticiilori
0z parklarmin xidmoat etdiyi biitiin marsrutlar1 tanimalidirlar. Buna gorodo rezerv avtobuslarin
stirlictilori gox is staji olanlar arasindan secilmoalidirlor.

2. Rezerv avtobuslarin ANM-don Xotto buraxilmasi xatti avtobuslarin buraxilmasindan sonra yerino
yetirilmalidir.

3. Morkazi dispetger stansiyasinin (MDS) rezerv avtobuslar1 avvalca sobokanin gabagcadan miioyyan
olunmus mantagalarina géndarilmalidir, daha sonra MDS-nin dispetgerlorinin gostorigine asasan Xatto
sapmalar1 olan konkret marsrutlara.

4. MDS-nin dispetgerinin gostarislorinin rezerv avtobuslarin siiriiciilorine ¢atdirilmasimi tomin etmok
ticlin hamin avtobuslarda radiostansiya qurasdirilmasi moagsadouygundur. Bu ciir radiokanallarin
yiiklonma saviyyasinin xeyli az oldugu tg¢iin taksi avtomobillarinin radioslags kanallarindan istifado
olunmasi tovsiyys olunur.

Rezerv avtobuslarin tolob olunan sayinin toyin olunmasi tigiin agagidaki asililiglar toklif olunur:

Bir avtobusun xatdon sapma ehtimalini Py gobul etsok va isloyan avtobuslarin say1 A qodardirss,
onda dagima prosesindo sapma yaranmasinin ehtimali asagidaki kimi hesablanir

P.=1-(1-Py)" (1)

Rezerv avtobuslarin tolob olunan sayr R istismarda olan avtobuslarin say1r va harokatds
sapmalarin meydana ¢ixma tezliyi ilo miiayyan olunur.

R=Asz(D-D?)=AsaD (2)

burada:
As-baxilan marsrutlara xidmat edon avtobuslarin orta sayi;
D- avtobuslarin sapmasi hesabina yerina yetirilmayan reyslorin sayi;
a- horokat torkibinindoan istifado omsalidir.
(2) ifadaya daxil olan kamiyyatlor vaxt kegdikco dayisirlor. Masalon, yerina yetirilmayan reyslorin sayi
ilin fasillorino géra doyisir. Buna gora do rezerv avtobuslarin talob olunan say1 hor ay, ya da ildo 4
dofadon az olmamagq sorti ilo miisyyan olunur.

Rezervlogdirmodon yaranan igtisadi somors faktiki yerina yetirilon reyslorin saymin onlarin plan
lizra sayina yaxinlasdirilmasi va biitiin masurutlarin nagliyyat vasitoalorilo tomin olunmasi saviyalarinin
stabillogsmasi naticasinds olds edilir.
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Natica: Dasimalarin tohliikasizliyi oan ¢ox tolob edilon keyfiyyst meyaridir vo siiriicliniin
avtomobili idaroetmasi gabiliyysti nozords tutulur. Buna gora do idarsetma prosesine xiisusi nozarat
yerina yetirilmalidir. Nogliyyat xidmatinin keyfiyyatinin yiiksaldilmasi yolunda vacib sartlordon biri
do gohor avtobus rabitalorinds rezervlosdirmonin aparilmasidir. Marsrutlarda talob olunan rezerv
avtobuslarin saymin toyini metodikas1 verilmisdir. Dasima prosesinin keyfiyyatinin yiiksok idara
olunmasinda ISO beynolxalq standartlarin genis totbiq olunmasi tévsiyya olunmusdur.
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Summary: The problem of improving the quality of passenger service in public transport in
Baku is considered. To improve the quality of service, an analysis of the qualitative indicators of
passenger transportation was carried out. To improve the quality of transportation, it is recommended
to organize bus reservations on routes, and a methodology for determining the optimal number of
reserve buses is developed. For high-quality management of the transportation process, it is
recommended to use international 1SO standards.
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SOHOR KUCOLORINDO AVTOBUS ZOLAQLARININ TOTBIQININ
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Xiilasa. Magalada sahorlorda nogliyyat horokotliliyinin yaxsilasdiriimas: maQqsadi ilo avtobus
nagliyyat: ti¢iin zolaglarin ayrilmaswn zaruriliyi masalasi, onlarin noviari Vo yaradilmas: prinsiplari
Nozordan kecirilmisdir. Sahar kiigalarinda totbiq olunmus avtobus zolaglarimin igina Sarniginlorin
miinasibati dyranilmasi maqsadi ilo Baki soharinda kegirilon sorgularin naticalari analiz edilmisdir.
Baki sahori digiin ayrilmis avtobus zolaqlarimin tatbiqi Vvaziyyati nazardon kegirilmisdir. Avtobus
zolagimin tatbiqi naticasinda yaranan situasiyani giymatlandirmok iiciin PTV VISSIM programinda
yaradilmis simulyasiya modelindan istifada olunmas: toklif edilmisdir. Avtobus zolaglarinin tatbiginin
effektivliyi longima vaxtlarina géra miigayiso edilarak asaslandrilmisdir. Mingagevir saharinda
Heydar Oliyev prospektinda avtobus zolaginin tatbiqi naticasinda dimumi axinda harakat edan nagliyyat
vasitalarinin va avtobuslarin vaxt itkilori miiayyan edilorok miiqayisa edilmisdir. Xiisusilosdirilmis
harakat zolaginin tatbiqi naticasinda nagliyyat vasitalorinin baxilan sahani ke¢gma vaxtimin bir gadar
artmasi, avtobuslarin itirdiyi vaxtin iSa ahamiyyatli daracada azalmasi sinaglarla miiayyan edilmisdir.
Magalada avtobus zollaglarinin isinin effektiv olmasu ti¢iin gériilmoali olan tadbirlor sarh edilmisdir.

Acar sézlar: avtobus zolagi, yol harakati, harakat sixligi, naqliyyat axini, simulyasiya

Giris. Son zamanlar sohorlordo noqliyyat horokatliliyinin yaxsilasdirilmast istigamatindo
ohomiyyatli aragdirmalar aparilir, miixtolif sonadlor qobul edilir. Avropada qobul edilmis dayanigl
sohar mobillik plani faktiki olaraq gohor nogliyyatinin planlagdirilmasi konsepsiyasidir [1]. 2013-cii
ildo Avropa komissiyast dayaniqli sohor mobillik planinin hazirlanmasinin osas prinsiplorin ilk
versiyasint ¢ap etmisdir. Burada ononovi noqliyyat planlanmasi ilo miiasir dayaniqli mobillik
planlanmasinin forqi aydin oks olunur. Bu qaydalarin asas 8 prinsipinin biri biitiin nogliyyt névlorinin
kompleks inkisaf etdirilmosidir. Soharlorde mobilliyin (herokstin) yaxsilasdirilmasi istigamatindo
diqget yetirilmasi nozorads tutulan osas masolalora ictimai noqliyyatin, velosiped istifadesinin
calbediciliyinin artirilmasi, piyada horokati {i¢iin infrastrukturun tokmillosdirilmasidir.

Soharlordo avtobus nogliyyati horokatliliyin tomin edilmasi iiglin osas vasitolordondir. Demok
olar ki, biitiin goharlordo yerdoyismalorin osas hissosi avtobus nogliyyatinin payma diisiir. Avtobus
nogliyyat1 bir ¢ox cohatlorine goro sohor sakinlori {igiin coalbedicidir. Avtobus marsrutlarinin daha
olcatan olmasi, dinamikliyi bu cohatlors aiddir. Respublikamizin gohorlorinde asas ictimai naqliyyat
novii kimi avtobus noqliyyati foaliyyat gostorir. Hotta metro vo sohorotrafi domiryolu xatlorinin xidmaot
gostordiyi Baki goheorindo avtobusla dasman sornisinlorin sayr diger naqliyyat ndvloerine nozorsn
coxdur.

Sohorlords avtobus niqliyyati asas ictimai (limumi istifadsli) nogliyyat oldugu {igiin onun horakot
parametrlorinin, xiisusilo do siirotinin artirilmasi, daha dogrusu sorniginlorin ¢atdirilma vaxtinin
qisaldilmasi garsiya qoyulan asas masalalordondir. Bu baximdan totbiq edilon on gemis yayilmis holl
yollarindan biri avtobus zolaglarinin yaradilmasi hesab edilir.

Avtobus zolaglariin yaradilmasi sohor kiigolorindo digor nogliyyat novlori iiclin miioyyon
mohdudiyyatlor yarada bilor. Horokot hissosinin sahosinin azalmasi noticosindo iimumi noqliyat
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axininin  sixligmin artmasi, horokot siirotinin asagi diismosi yol horokotinin toskilindo problemlor
yarada bilor. Xiisisilo nogliyyat tixaclari ilo miisayat olunan son dévrdo bu mosalslorin nozors alinmast
ohomiyyatlidir.

Avtobus zolaglarinin totbiqi tocriibasi boyiikdiir vo bu istigamotdo ¢oxsayli aragdirmalar
aparilmisdir. Kou vo digorlori soxsi avtomobil istifadoagilori vo avtobus sorniginlorin yolda sorf etdiyi
vaxt, avtobus xiisusilogdirilmis avtobus zolaginin yaradilmasi xarclori nozere alinmaqgla kompromis
variant1 oks etdiron tocriibi metodu toklif etmislor [2]. Toklif edilon metodikanin Pekin sohorindo
totbiqi ilo miiolliflor miioyyon etmislor ki, sorniginlorin gedis vaxtrinin etibarliligi optimallagdirma
sxeminin komoyi ilo 5,5% yaxsilasdirila bilor. Todqiqat gosterir ki, elmi cohotdon diizgiin
planlasdirilmis avtobus zolaglari daha etibarli xidmot gostora bilor.

Ben-Dor vo digorlori MATSim-do modellosdirma aparmaqla avtobus zolagmin totbiginin yol
horakating tosirini qiymitlondirmislor. Su-Fols sohorinin kiigo sobokasindo modelin sinaqglar1 gostorir
ki, asag1 yliklonmo soviyyssindo avtobus zolaginin yaradilmasi fordi naqliyyatin yerdoyismo vaxtina
tosir etmoadon avtobuslarin ¢atdirma siiratini xeyli artirir. Mislliflorin fikrinco model yiliksok vo ¢ox
yiiksok sixligli kiigalords dos avtobus zolaglarinin effektiv oldugunu gostorir [3].

Avtobus zolaglar1 sobokasinin optimal sokildo yaradilmasi {igiin Chen ol¢atanliq vo biidco asas
gotiiriilmoklo avtobus zolaqglart {igiin iki pilloli programlasdirma modelini isloyib hazirlamigdir.
Misllif optimal avtobus zolaglarinin se¢ilmosini movcud avtobus marsrutlart  gobokosindon
sorniginlorin avtobus marsrutlar lizro paylanmasina ssason miioyyan etmoyi toklif edir vo genetik
alqoritmdon istifado edir [4].

Kepaptsoglou vo basqalari Afina sohorinds miisahidolors osaslanan dlgmalor naticesindo
miloyyon etmislor ki, avtobus zolaqlarindan istifado qaydalar1 yol horokoti istirakg¢oilar torafindon tez-
tez pozulur. Sohor vo soharotrafi yollarda todqiqat aparan miislliflor qeyd edirlor ki, nozarstin asagi
salinmast zolaqdan istifado qaydalarinin pozulmasi saymni artirir, qonsu zolaglarin haddon artiq
yiiklonmasi bu pozuntulara shomiyyatli tosir gostorir, avtobuslarin siiroti asagi diisiir [5].

Cesme vo digorlori avtobus zolaglarinin effektivliyini qeyd etmoklo yanasi qeyd edirlor ki,
onlarin tatbiqinin ugurlu olmasi qaydalara riayst olunmasini vo avtobus zolaqglarindan istifadenin
nizamlanmasina ictimai dostoyin olmasini tolob edir. Miislliflor avtobus zolaglarindan istifadonin
yaxsilasdirilmasi ti¢lin olagelondirma, toroflorin maraqlari, hiiquqi tominat, qanunvericilik, tolim vo
monitoringd osaslanan strategiyalarin todqiqi, miioyyon edilmosi vo islonib hazirlanmasi {igiin tokliflor
hazirlamislar [6].

Meliti vo digorlori ayrilmig avtobus zolaqlarinin sorniginlorin yolda gedis vaxtmna tosirini
arasdirmiglar. Sornisinlorin itirdiklori vaxt “pik” vo pikdon konar saatlarda Oyronilmisdir. Kuala
Lumpur soherindo aparilan todqiqatlar gostormigdir ki, diger naqliyyat vasitolorinds harokat edonloro
nozoroan avtobusda sorniginlorin gediso sorf etdiyi vaxt daha ¢coxdur. Miuoslliflor avtobus zolaglarinin
istifadosindo yaranan problemlori aradan qaldirmagq tigiin tokliflor hazirlamigiar [7].

Lv vo digarlori kicik vo orta soharlords avtobus zolaglariin inkisafini analiz etmis, Cinin boyiik
soharlorinds va digor 6lkalords avtobus zolaglarinda foaliyyati analiz etmislor. Miislliflor kigik vo orta
soholordo avtobus zolaglarinin yaradilmasi iiglin standartlar1 toklif etmis vo Lxasa soharindo totbiqi
ticiin tadbirlor plani isloyib hazirlamislar [8].

Tadgigatin obyekti va metodikasi. Todgiqatin obyekti sohorlordo avtobus zolaglarmin
toskilinin effektivliyidir. Tadqiqatin magsadi soharlords catdirmanin siiratlondirilmoasi tigiin totbiq
olunan avtobus zolaglarinin effektivliyinin tomin olunmasi ii¢lin onun togkili prinsip vo gaydalarini
tohlil etmak, effektivliyinin giymatlondirilmasi {igiin metodika isloyib hazirlamaq, totbiq olunmus
zolaglarin iginin gqiymatlondirilmasi tiglin imitasiya modelindan istifads etmokdir.

Toadgigatin aparilmasi moqgsadi ilo Mingagevir soharinin markazi kiigolorindon birinds xiisusi
avtobus zolagimin totbigindon sonra avtobuslarin vo nogliyyat vasitolorinin itirdiyi vaxt
giymatlondirilmisdir. Kiico saholorinds avtobus zolagmini totbiginin texniki vo iqtisadi cohatdan
giymatlondirilmasi {igiin riyazi model toklif olunmusdur.

47



Texniki elmlar Elmi xabarlar macmuasi

Ne 2/2025 soh. 46-53

Avtobuslarin xiisusi zolaglar tizra harokati zamani avtobuslarin vo timumi axinda horokost edan
nogliyyat vasitolorinin itirdiyi vaxtin qiymatlondirilmasi ticiin movcud vo avtobus zolag: totbiq edilon
variant Uiglin simulyasiya modeli qurulmus vo smagqlar aparilmisdir. Alinan noticaloro miiqayiso
edilorak tohlil edilmisdir.

Avtobus zolaqlarinin yaradilmasi prinsip vo qaydalar

Avtobus zolaglarinin effektiv totbigi mogsadi ilo icitmai (Umumi istifadali) nagliyyatin isini
yaxsilasdirmaqla yanas1 digar nagliyyat axinlarina tosir géstormamok tigiin togkilati, texniki vo hiiquqi
aspektlor nazora alinmalidir. Avtobus zolaglar1 soharlords miixtalif ciir togkil edilo bilor (Sokil 2).
Xiisusilosdirilmis avtobus zolaqglarindan digar nogliyyat vasitalori istifado eds bilmir. Ancaqg avtobuslar
ticlin avtobus zolaglarindan yalniz icitimai nagliyyat vasitolori sutkanin miioyyan saatlarinda istifado
edirlor. Velisoped istifadasinin kiitlovi oldugu sohorlords istifade olunan avtobus vo velosiped
zolaglarindan har iki nogliyyat noviiniin istifadaesi nozords tutulur. Avtobuslarin vo ¢ox sarnigin
gotiiran digar nogliyyat vasitalori tiglin nozards tutulan zolaqlarda avtobusla yanasi ride-sharing tipli
dasima yerino yetiron nagliyyat vasitalorinin horakatina icazs verilir. Pik vaxtlarda avtobus zolaqlari
yalniz pik saatlarda yalnlz avtobuslarin istifadesine verilir, pikdon konar saatlarda bu zolaqlar imumi
naqliyyat axininin istifadasina verilir.

/

Sakil 2. Avtobus zolaql‘ahndan istifadonin miixtalif variantlar

Avtobus zolaqglar1 miisyyan sortlor daxilinds totbiq edilo bilor. Avtobus zolaglart miiayyan
edilmis eno malik olmali (asason 3,5 metrdon ¢ox), zolaqglar siiriiciilorin diizglin gararlar gobul etmasi
ticlin doqiq nisanlanmalidir, Bir ¢ox hallarda xiisusilosdirilmis avtobus zolaglar1 digar nagliyyat
vasitalorinin istifadssinin garsisin1 almaq t¢iin fiziki manealorlo (baryerlorlo) iimumi axindan ayrilir.
Adbston timumi naqgliyyat axini ilo konfliktlorin azaldilmasi magsadi ilo vo manevrlorin néviindon asili
olaraq avtobus zolaglar1 yollarda sag vo ya sol torofdo yerlosdirilo bilor. Tatbiginin effektivliyinin
tomin edilmasi tiglin miimkiin qadar uzun masafalari oshato etmolidir.

Avtobus zolaglarinn tatbiginin tahlili

Azorbaycan Respublikasinda xiisusi avtobus zolaglarinin totbigi niimunalari avvallor do mévcud
olmusdur. Son illor gohor orazisindo noqliyyat sixligmmin azaldilmasi, ictimai noqliyyatin
calbediciliyinin artirilmasi va Sarniginlarin manzil basina ¢atma vaxtinin qisaldilmasi magsadi ilo Baki
soharindo avtobus zolaglarinin kifayot godar genis sobokasi yaradilmigdir. Bu harokoat zolaglar1 asason
ancaq avtobuslarin horokoti ti¢lin nozords tutulmus xiisusuilosdirilmis zolaglardir. Lakin sutkanin
mioyyan saatlarinda digor nagliyyat vasitalorinin horokatino icazo veron horokat zolaglari da
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movcuddur. Hal hazirda Baki sohorinds avtobus zolaglari totbiq edilmis kiigo sahalori sokil 1-do
gostarilmisdir.

/ 3
&
£
LW
»
p———

=
=1 Nabel Prospeias >

Avtobus marsrut xotlarinin kecdiyi kiigolor
Avtobuslar {igiin togkil edilmis xtisusi zolaglar

® Metro stansiyalarmin yerlosdiyi yerlor

Sakil 1. Baki saharinda avtobus zolaglarimin tatbiq olundugu kii¢a sahaloari

Yuxarida tohlil edilon todqigatlarin mozmunudan da goriindiiyii kimi sohorlordo avtobus
zolaqlarmm totbiqi miixtalif sabablords homigo lazim olan effekti yaratmir vo ona goéro do bunun
sobablori otrafli aragdirilmalidir. Bu moaqgsadlo Baki soharinds 2022-ci ildo saornisin nogliyyatinin
foaliyyati ilo bagli kegirilon sorgularda sornisinloro xiisusilosdirilmis avtobus zolaglarinin totbigi ilo
olagodar verilon suala sarnisinlorin cavablarin imumiloasdirilmis naticalori sakil 2-da verilmisdir [9].

Daha tez cating

37%

Hec bir tasiri yoxdur

33%

Yalniz tatbig olundugu kiicada effektivdir

Pik saatlarda heg bir farg etmir - 6%

Baki saharinin kiigalarinda effektiv deyil - 4%

19%

Digar naqliyyat vasitalarinin harakatini langidir - 3%

Yalniz bazi kiigalarda effektivdir . 3%

Sak 2. Xiisusiliagdirilmis avtobus zolaqlarinin tatbigina sarnisinlarin miinasibati

Sokil 2-don goriiniir ki, xiisusilogdirilmis avtobus zolaglarinin tatbigina Sarnisinlorin miinasibati
ziddiyatlidir. Belo ki, royi sorusulanlarin 37%-i xiisusilogdirilmis avtobus zolaqlardan istifado
naticosinds toyinat yerino tez catdiglarmi bildirir. Respondentlorin 33%-i iso bu ciir zolaglarin
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yaradilmasimin he¢ bir tosirinin olmadigmi qeyd edir. Sornisinlorin  19%-i hesab edir ki,
xiisusilogdirilmis zolaglar yalniz tatbiq olundugu kiigada samaralidir, marsrutun timumi isina ciddi tasir
gostormir.. Sorgularda istirak edoanlarin 3%-i bu zolaglarin digar nogliyyat vasitolorinin horokatini
langitmadiyini bildirib. Xiisusilogdirilmis avtobus zolaglarinin tatbiginin “pik™ saatlarda gedis vaxtina
tosir gdstarmadiyini bildironlarin pay1 6% toskil edir.

Avtobus zolaglarmndan istifadanin effektivliyinin giymatlandirilmasi metodikasimin islanib
hazirlanmasi

Avtobus zolaglar1 totbiq edilorkon timumi axinin intensivliyi, zolaqdan istifado edacok
avtobuslarin intensivliyi vo harokst zolaglarinin saymnin doyismasinin horokat rejimino necs tasir
edocayi nozoro alinmalidir. Todqiqat gostorir ki, xiisisi horokat zolaglar1 totbiq edilorkon harokot
zolaglarinin say1 2 va daha ¢ox oldugda naqgliyyat axininin intensivliyi 800 avt/saat-dan 1400 avt/saata
goadar artdiqda bela axinin harokat siiratinds ciddi doyisiklik bas vermir [10].

Avtobus zolaglarmin totbiginin effektivliyi texniki vo iqgtisadi cohotdon qiymatlondirilo bilor.
Igtisadi cohatdon giymotlondirma infrastrukturun doyisilmosine ¢okilon Xxarclor do nozers alinmagla
sarnisinlorin va digar harokat istirak¢larmin itirdiyi vaxtin deyarine gora giymatlondirila bilor.

Avtobus zolaglarmin texniki cohatdon effektivliyi totbiq olundugu sahodo itirilon vaxtin
mimimal olmas1 sortina géro qiymetlandirile bilor:

Zlgtaﬂ —min 1)

burada tizi - 1 sayl1 avtobusun avtobus zolag1 totbiq edilmis | -cu sahado itirdiyi vaxtdir, san.

Ogor avtobus marsrutunun biitiin xatti avtobus zolag1 olan kiigolordon kegarsa onda (1) ifadasini
asagidaki kimi yazmagq olar:

n
Zti — min 2)

i=1
Umumilikds avtobus zolaginda harokot zamani sornisinlorin itirdiyi vaxti asagidakikimi toyin

edo bilarik.
iti
=Y S, ©)
j=1 i=1

burada 0;- Isayli avtobusun nominal tutumu, sorn; Q/ij - j-cu sahodo 1sayl avtobusun

tutumundan istifado omsalidur.
Avtobus zolagi totbiq edilmig sahodo Sorniginlorin vaxt itkilorino gonast asagidaki kimi
hesablanacaqdir:
m

ZZW.’ (t —tl) (4)

j=1 i=1
burada tij - isayh avtobusun avtobus zolagi totbiq edilmozdon ovval j-cu sahodo itirdiyi

vaxtdir, san.
Aztobus zolaglarinin iqtisadi cohoatdon effektivliyi onlarin g¢okilmasina sarf olunan vasaitin
mimimal olmasi sortina gora giymatlondirils bilor:

] — NI it]
Daz - Dthq - D Dqtzzq|7/| ta2| — min 5)
j=1 i=1
burada Dqt- sarnisinlorin vahid zamanda gazancinin orta moblogidir, man. Bu komiyyat
sarniginlorin masguliyyat formasi todqiq edilmaklo daha daqiq giymatlondirila bilar.
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Tadgiqgatin naticalorinin miizakirasi va tahlili

Son dovrlarda nagliyyat vo mobillik hallorinin sinagdan kegirilmasi vo asaslandirilmasi {igiin
simulyasiya sinaglarindan genis istifado olunur. Avtobus zolaglarmin effektivliyinin PTV VISSIM
simulyasiya proqraminda yaradilmis mikromodelin komayi ilo yoxlanilmasi metodikasini nazaradan
kegirak. Mingagevir soharindo Hetdor ©liyev prospektinds toklif olunan (xiisusilogdirilmis) avtobus
zolaginin effektivliyinin yoxlanilmasi ii¢iin yaradilmigs modelin 3D goriintiilori sokil 3-do verilmisdir.
Yaradilan modelin vo programin imkanlarinin kdmayi ilo ham nagliyyat axini, hom do avtobuslarin
baxilan zonadan kegmo vaxtinin qiymatlondirilmosi miimkiindiir.

modelinin 3D goriintiilari

Qurulmus mikromodelin komayi ilo Mingagevir saharinds Heydoar ©liyev prospektindo baxilan
yol sahasinds avtobus zolag tatbiq edilmazdan avval va sonra itirilon vaxtin hesablanmasi {igiin bir
saatliq perid ti¢iin aparilan smaqlarin naticalori cadval 1-do geyd olunmusdur.

Cadval 1.
Bir saathq perid iiciin nagliyyat vasitalarinin vo avtobuslarin baxilan sahani ke¢masina sarf
edilan vaxt
Horokat Avtobus zolag totbiq Avtobus zolag totbiq edildikdon sonra
istigamati edilmoazdon avval
c ©
—_— He B w —_— c| = (¢}
= = = E o g & § <8 E
g2 s 9 g8 2 5=t o Ex S8 g
> .S s c= >.= SEg oX%kl E =54
= X< & 2.2 s g8 = £° 8 -
ke 8> |Ts ST € o B S g8 %
i) - o el =258 ¢gl 2 =
z 2 EEE | Z2= T3 ® =S| S EZES
7] 5 == 7 3= 95 £ <3
> E% 8 > gl < © '8
D O M
Diiz istiqgamat 1800 75,75 1754 86,86 38 47,97
Oks istigamat 2000 120,25 1957 145,93 33 70,58

Codval 1-don goriindiiyii kimi xiisusilosdriilms avtobus zolag: totbiq edildikdon sonra hor iki
istigamat tlizra nazliyyat vasitalorinin vo avtobuslarin orta vaxt itkilori doyisir. Nagliyyat vasitalorinin
orta vaxt itkilorinds artim uygun olaraq diiz istigamotda 11 saniyas, oks istigamatds iso 25 saniya toskil
edir. Avtobuslarin vaxt itkilari isa shamiyyatli doracads azalir. Belos ki, diiz istiqgamat iizra avtobuslarin
orta vaxt itkilori 75.75 saniyadon 47,97 saniyays, aks istiqamatdoiso 120,25 saniyadon 70.58 saniyaya
goador azalir.

(1) diisturuna asasen hesablamanin naticalori gostarir ki, baxilan saha li¢iin avtobus zolaginin
totbiqi mogsadouygundur. Nogliyyat axiinin siirati shomiyyatli daracads asagi diismiir. Avtobuslarin
kegmo vaxti iso azalir.
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Elmi yenilik. Avtobus zolaglarinin tatbiqi tigiin ilkin texniki va iqgtisadi sortlorin riyazi modeli
toklif edilmigdir. Simulyasiya modeli vasitasilo xiisusilosdirilmis avtobus zolaginin tatbiginin goyulan
sortlori 6dadiyini yoxlamaq ti¢iin sinaqlarin kegirilmasi metodikasi verilmisdir.

Praktik ahamiyyati. Avtobuslar ii¢lin xiisusilosdirilmis zolaglarin totbiginin real soraitdo
nogliyyat vasitolorinin intensivliyi, avtobuslarin saatliq golma tezliyi vo horokot zolaglarinin sayi
nozoro almagla totbiginin somoraliliyini  giymatlondirmays imkan veron metodika islonib
hazirlanmisdir.

Natica.Avtobus zolaglarinin totbiqinin ugurlu olmasi ciddi arasdirmalar tolob edir, ohali
nogliyyat toskilatlari, hiiquqi toskilatlar, icra strukturlari arasinda koordinasiya edilmis faaliyyatin
noticasi olmalidir. Avtobus zolaglarimin totbiqi gedis vaxtinin azalmasina, noqliyyat sixliginin agagi
diismasine, dayaniqli sahor mobilliyinin tomin edilmasine xidmat etmalidir. Avtobus zolaglarinin isi
miintozom olarag monitoring edilmali, effektiv isinin toskili {liglin korreksiya edilmali, is prinsipi
nozardon kegirilmali, imumi nagliyyat axminina tasiri vo maneasi miiayyan edilmali vo minimuma
endirilmali, lazim olduqda is prinsipi doyisdirilmoalidir. Avtobus zolaglarinin texniki cohatdon
effektivliyinin yoxlanilmasi {igiin imitasiya modellagdirilmosi miixtalif variantlari kifayat qodar yiiksok
dagigliklo giymatlondirmays imkan verir.
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OLHEHKA 2O®EKTUBHOCTU BHEAPEHUSA ABTOBYCHBIX ITIOJIOC HA
IF'OPOACKUX YJIUIIAX

1(I)y311 Camug orusl JlamaeMupos, 2Typaﬂ IIamcu orubl Bepaues
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Pestome. B cmamve paccmampugaemcs 60npocvl He0OXOOUMOCMU 6blOeleHUsl NOAOC Ol
a8mobyCcHO20 MpAHCNOpma, Ux 6uobl U NPUHYUNLL CO30AHUS 8 YEAX NOBbIUEHUS MPAHCHOPIMHOU
MobunbHocmu 8 2opodax. Ilpoananuzuposanvl pe3yibmamsl 0NPocos, nposedennvix 6 baky ¢ yenvro
U3YYeHUs OMHOULEHUs. NACCACUPO8 K pabome 8bl0eIeHHbIX NOJIOC O 00WEeCMBEeHHO20 MPAHCNOpMA,
Ha ynuyax 2opooa. Paccmompena cocmosnue npumenenuss 8blOeieHHbIX A8MOOYCHBIX NONOC Ol
eopoda baxy. /lna oyenku cumyayuu, 603HuKuiell 8 pe3yivmame 68e0eHUs asmo0OycHoll NOLOChL, ObLILO
NPeosloNCeHO UCNONb308AMb UMUMAYUOHHYIO MOoOelb, co30anuyio 8 npocpamme PTV VISSIM.
Dpdexmusnocmsv  6nedpeHus  8vbl0eNeHHbIX NOAOC Ol 00WeCmBeHHO20 Mmpancnopma Ovlia
noomeepxcoeHa nymem CpagHeHus Bpemenu 3a0epicku. B pezynbmame 66edenus agmoo6ycHOlU noa0Cyl
Ha npocnexkme [ eiidapa Anuesa 6 2opode Mumnesauesup onpeodenienvl U CpPasHeHbl NOmMepu GpemMeHU
MPAHCROPMHBIX CPEOCME, OBUNCYWUXCA 8 00WeM nomoke u agmoobycos. Mcnvimanus nokasaiu, 4mo
88edeHUe B8bIOENIeHHOU NOJIOCbL HECKOJIbKO Veenuuusdaen 6pems npoe3oa MmpancnOpPmHbIX Cpeocms
yepe3 paccmampueaemvili YYacmok, HpU OMOM CYUWEeCMBEHHO COKpawjas nomepu 6pemeHu
asmobycamu. B cmamve pasvacHaiomcs mepul, Komopvie HeoOX00UMO NpUHAmMb 01 obecneyeHus
aghexmuernoil sxcniyamayuu asmooOycHuIX NoJoC.
Knioueevie cnosa: asemobycnas nonoca, 00podiCHOe O8UdNCEHUEe, WNIOMHOCHb OBUICEHUS,
MPAHCROPMHBIU NOMOK, CUMYKIAYUSL.

UDC 656.1

ASSESSMENT OF THE BUS LANES IMPLEMENTATION EFFICIENCY ON CITY

STREETS
'Fuad Samid Dashdemirov, “Turan Shamsi Verdiyev
Azerbaijan Technical University, Institute of Logistics and Transport
Baku city, H.Javid pr.25
1dr.fuad73@mail.ru, 2turan.verdiyev98@gmail.com

Summary. The article considers the issues of the need to allocate lanes for bus transport, their
types and principles of creation in order to improve transport mobility in cities. The results of surveys
conducted in Baku in order to study the attitude of passengers to the work of dedicated lanes for public
transport on the streets of the city are analyzed. The state of the application of dedicated bus lanes for
the city of Baku is considered. To assess the situation that arose as a result of the introduction of the
bus lane, it was proposed to use a simulation model created in the PTV VISSIM program. The
effectiveness of the introduction of dedicated lanes for public transport was confirmed by comparing
the delay time. As a result of the introduction of the bus lane on Heydar Aliyev Avenue in the city of
Mingachevir, time losses of vehicles moving in the general flow and buses were determined and
compared. Tests have shown that the introduction of a dedicated lane slightly increases the time it
takes vehicles to travel through the section in question, while significantly reducing the time lost by
buses. The article explains the measures that need to be taken to ensure the efficient operation of bus
lanes.

Keywords: bus lane, traffic, traffic density, traffic flow, simulation.
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AVTOMOBILLORIN HOROKOTI ZAMANI YARANAN KULOK
ENERJISINDON ISTIFADO ISTIQAMOTLORI
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Xiilasa. Bu magalo magistral yolda harakat edan nagliyyat vasitalorinin istehsal etdiyi kiilok
enerjisi hagqinda malumat verir. Bu yazida yol kanarindak: kiilok enerjisindon faydalanmaq iigiin bir
tisul toqdim edirik. Magistral yolda avtomobillorin yaratdigi hava axim (siini kiilok) magistral yolda
yerlosdirilon kiilok turbinlorini va turbinin icarisindoki vala qosulmus generatoru horokata gatirir.
Generatorda istehsal olunan elektrik enerjisi yollarda qurasdirilan lampalart isiglandirir. Yaranan
sabit corayan giicii batareyalarda saxlanilir va lazim olduqda istifado olunur. Hal-hazirda
elektromobillardon genis istifado olunur va istehsal olunan elektrik enerjisi ham da yol konarindak:
doldurma mantagalarinda  hibrid avtomobillorin akkumulyatorlarini doldurmag iiciin istifads olunur.

Agar sozlar: kiilok enerjisi, kiilok turbini, generator, kiico lampasi, magistral yollar, naqliyyat
vasitalori.

Giris. Yolun kiilok enerjisi ilo isiqlandirilmasi ideyasi oldugca maraqlidir. Bu, barpa olunan
enerjidon istifadonin bir novii ola bilor. Avtomobillorin harokoti zamani yaranan kiilok enerjisi
yaxinliqdaki sistem vasitaSilo toplanaraq saxlanila bilir. Bu enerji daha sonra kiilok turbinlori vo ya
yolun konarlarinda yerlogdirilon basqa név enerji yi1gan cihaz vasitasilo tutula bilor.

Bu sistem asagi profilli kiilok turbinlori vo ya yollarin konarinda yerlosdirilmis oxsar qurgular
torafindon toplanan enerjini saxlamaq vs istifado etmok {iglin batareya vo ya enerji saxlama sistemi
tolob edacok. Bu toplanan enerji daha sonra yolun isiglandirilmasi kimi miixtalif moagsadlor tigiin
istifado oluna bilor.

Bununla bels, bu tip sistemi qurasdirarkon bazi amillori nazors almaq lazimdir. Bunlara tohliikssizlik,
otraf miihita tasirlor, xarclor va texniki xidmat tolablori daxildir. Yolun kenarlarinda yerlosdirilon belo
qurgulari nagliyyat vasitolorinin harokati ilo qarsiliqlt slagssi va tohliikasizliyi do vacibdir.[1]
Bununla bels, bu ciir innovativ enerji toplama va istifads sistemlori golocokds daha da gabul oluna va
inkisaf etdirilo bilor. Borpa olunan enerji monbalorindon istifado ekoloji davamliliq vo enerji
samaraliliyi baximindan miihiim addim ola biler.

Movzunun aktualhig. Avtomobillorin haroksti zamani yaranan kiilok enerjisindan istifads
sistemin qurulmasi zamani bozi ¢atinliklor yarana bilor. Bunlara ¢okilon xarclor, tohliikasizlik, texniki
xidmat toloblori vo movcud infrastruktura inteqrasiya kimi amillor daxildir. Bununla bels,
texnologiyanin inkisafi ilo bu ciir innovativ enerji toplama va istifads sistemlorinin daha ¢ox gabulu va
inkisafi miimkiindiir.[3]

Kiilok enerjisi istifado olunmasi baximindan giinos enerjisindon sonra ikinci on uygun enerji
monbayidir. Burada asas magsad, yol konarinda horokot edon nogliyyat vasitolorinin yaratdigr kiilok
enerjisindon faydalanmani nozords tutur. Bunun {igiin xiisusi hazirlanmis bir kiilok turbinindan istifado
olunur. Kiilok turbini novii saquli oxlu kiilok turbini kimi konstruksiya edilir. Kéhno bilikli
dizaynlardan daha samarali va dizayn etmak daha asandir. Kiilok turbininden maksimum samoaralilik
aldo etmak tigiin kiilok turbininin ganadlarini hesablanmis sabit bucaq altinda ayilir vo ganadini ayarok
asag1 kiilok tozyigindo maksimum giic ¢ixisina nail oluruq. Konstruksiya edilmis kiilok turbini biitiin
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nov miihitlords islayir. Layihalondirilmis kiilok turbininin prototipi ham saat aqgrobinin, ham do saat
ograbinin  oksino firlanir. Qurgunun istehsal etdiyi elektrik enerjisi kiico isiqlarinda, &donis
montagalarinds, evlards va s. giic toamin etmak ti¢iin istifads olunacaqg. [4]

Tadqigatin maqsadi. Tadgigatin moqsadi avtomobillorin horoketi zamani yaranan kiilok
enerjisindon hamin avtomobillarin harakat etdiyi yollarin isiglanmasi tigiin istifado etmokdon ibaratdir.

Tadqgiqatin obyekti. Kiilok enerjisi, Magistral yollar vo Avtomobil yollarinin isiglanmasi.

Tadgigatin metodlari. Todgigatlar 4 név avtomobil néviiniin (sedan, SUV, Van vo Yiik
magini) horokati zamani yaranan hava kiitlasinin miqdart toyin edilorok aparimisdir. Todgigatda
asason xarici elmi mogalolorin molumatlarindan, statistik tohlil, riyazi statistikanin ganunlarindan
istifado edilmisdir.

Saquli oxlu Kkiilok turbinlori — Saquli oxlu kiilok turbinlori ononovi ifligi oxlu kiilok
turbinlorindan forgli konstruksiyaya malikdir. Bu tip turbinlor saquli firlanma oxlar1 olan rotordan
istifado edir vo kiiloklori saquli istiqgamatda tutur. Saquli oxlu kiilok turbinlarinin asas xiisusiyyatlori
bunlardir:[5]

**Daha az yer tutur:** Saquli oxlu kiilok turbinlori iifiiqi oxlu turbinlordon daha az yer tutur. Bu,
sohar yerlarinds va shalinin six maskunlasan yerlords istifads ti¢iin daha uygun ola bilor.

**[stiqamat Hossashigi:** Saquli oxlu turbinlor kiilayin istigamatindon daha az tesirlenir. Bu,
onlara dayison kiilayin istigamatlorina daha yaxsi uygunlasmaga imkan verir.

**Daha az sos-kily:** Bozi hallarda saquli oxlu turbinlorin iifiiqi oxlu turbinlordon daha az sos
cixardigl miisahids edilmisdir.

**Daha Asan Texniki xidmat:** Saquli oxlu turbinlor imumiyyatlo Texniki xidmoti asan olan
konstruksiyaya malikdirlor. Rotorun yers daha yaxin olmasi texniki xidmot vo tomiri daha slgatan edo
bilor.

**Xarici gorlinlisli:** Bozi hallarda saquli oxlu turbinlorin daha estetik goriiniiso malik oldugunu
gobul edirlor. Bu, gohar yerlorinds va ya ictimai yerlorda istifads edildikdo vacib ola bilar.

Bununla yanasi, saquli oxlu kiilok turbinlorinin bazi ¢atismazliglar: da var:

*%Asagl Somarolilik:** Umumiyyatlo, saquli oxlu turbinlor {ifliqi oxlu turbinlorlo miiqayisods
daha az enerji somaraliliyino malikdir. Bu, onlarin daha az enerji istehsal etmasina sabab ola bilor.

**Baglangic firlanma ani:** Saquli oxlu turbinlorin baslangic ani iimumiyyotlo {ifiiqi oxlu
turbinlordon daha yiiksokdir. Bu, asagi siiratlo isloyarkan daha az samaralilik demak ola bilar.

**K{iloyin Istiqgamoti Problemlori:** Saquli oxlu turbinlor kiilok firlanma oxuna perpendikulyar
olduqgda performans itkisina sobob ola bilar.

Umumiyyatlo, saquli oxlu kiilok turbinlori miioyyan totbiglords faydali ola bilar, digar hallarda
iso tfiigi oxlu turbinlors istiinliik verilo bilor. Diizgiin konstruksiya vo yerlosdirma hor iki turbin
ndviiniin samarali istifadasina imkan vers bilor.[6]

"N
|
\

Savonius-Rotor Dameus-Rotor H-Rotor

Sakil 1 - Saquli oxlu kiilok turbinlari (VAWT): (a) Savonius rotor; (b) Darrieus rotor; (c) H-
Darrieus rotor
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DC generator - DC (sabit coroyan) generatorlar1 elektrik enerjisi istehsal etmok ti¢lin mexaniki
enerjidon istifado edirlor. Dayigon caroyan (AC) generatorlarindan forqli olaraq, DC generatorlari
birbasa coroyan yaradir. Bir DC generatorunda maqnit sahosini firlatmaq tiiglin mexaniki enerji
moanbayina qosulmus bir rotor vo magnit sahasini yaradan bir stator var. DC generatorlarinin 2sas
xtisusiyyatlori bunlardir:

**Konstruksiya:** DC generatoruna rotor (magnit sahasini déndaron hisss) va stator (magnit
sahasini yaradan stasionar hisso) daxildir. Rotor adaton vala qurasdirilmis maqnit sahasindon, stator iss
rotorun otrafindaki sabit barabanlardan ibaratdir.

**]s prinsipi:** DC generatorunda magqnit sahosinin firlanmas1 stator induksiya makarasindan
Carayan yaradir. Bu corayana birbasa coroyan (DC) deyilir, ¢iinki carayanin istigamati hamiso eynidir.

**[stifadolori:** DC generatorlar1 {imumiyyotlo kicik miqyash elektrik istehsalinda istifado
olunur. Onlar portativ generatorlar, batareya doldurucular, giinas panellori va kiilok turbinlari kimi
sistemlorda istifados edilo bilar.

**Birbasa coroyan yaratma:** DC generatorlar1 birbasa carayan istehsal etdiyinoa goérs, onlar DC
miihorriklori va birbasa carayan yiiklorini giiclondirmak {igiin istifado edils bilor. Bu, portativ cihazlar,
nagliyyat vasitalari vo bozi sonaye avadanliglari tigiin vacib ola bilar.

**Tanzimloma vo Nozarot:** Tonzimlayicilor va idaroetma sistemlari DC generatorlarinin gixis
garginliyini vo caroyanini tonzimlomok vo idaro etmok iiciin istifado olunur. Bu, sistemlorin sabit
islomasini toamin edir vo haddindan artiq yiiklonma hallarinda qorunma tomin edir.

DC generatorlar1 birbasa carayan tolob edon programlar {igiin xiisusilo idealdir. Bununla bels,
onlarin AC generatorlari ilo miiqayisado bozi Ustiinliikklori olsa da, genis miqyasl elektrik enerjisi
istehsal1 ti¢iin ¢ox vaxt daha az somarali vo bahali ola bilor. Buna goéra do istifado olunacaq totbiq
sahosindon asili olaraq DC generatorlar1 vo ya AC generatorlarina iistiinliik verils bilor.[7]

FIRCA

ARMATURA KOMMUTATOR

MUHURLU

BIL3YSNMALAR

Cargiva va ya boyundurug
POLE AYAQBI

SAHO DONGSLoRI

Sakil 2 - DC (sabit carayan) generatorunun ¢arpaz diagram

Akkumulyator batareyalari- Akkumulyator batareyalari elektrik enerjisini kimyavi enerji Kimi
saxlayan va lazim oldugda bu enerjini tokrar emal edon batareya noviidiir. Bu batareyalar bir ¢ox
portativ cihazlarda, nagliyyat vasitoalorinds, giinos vo kiilok enerjisi sistemlorinds, ev enerjisi saxlama
sistemlorinds va bir ¢ox basqa tatbiglords istifado olunur. Burada akkumulyator batareyalar1 haqqinda
daha ¢ox molumat var:

*##[s prinsipi:** Akkumulyator batareyalar1 miisbat Vo monfi elektrodlar arasinda elektrolit olan
elektrokimyavi elementdon ibarstdir. Dolduruldugda, corayan akkumulyatora totbig olunan gorginliklo
torsina gevrilir, elektrodlarda kimyavi reaksiyalara ssbab olur vo batareyani enerji ilo doldurur.
Bosaldigda, bu kimyavi reaksiyalar elektrik enerjisini tomin etmok {igiin tarsina gevrilir.[8]

**Miixtalif Novlori:** Akkumulyator batareyalarinda ¢oxlu miixtalif kimyavi torkiblor ola bilar.
Niimunslora qurgusun-tursu batareyalari, litium-ion batareyalari, nikel-kadmium batareyalari vo nikel-
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metal hidrid batareyalar1 daxildir. Hor bir ndv akkumulyator batareyalar1 miixtolif enerji sixligi,
doldurma/bosaltma dovrii saylari, tohliikasizlik xiisusiyyatlori va xarclorlari ilo farglonir.

** Doldurma vo Bosaltma:** Akkumulyator batareyalar1 dofolorlo doldurula va bosaldila bilor.
Bu o demokdir ki, onlar uzunomiirliidiir vo tokrar istifads edilo bilor. Bununla bels, biitiin dovrads bazi
tutum itkisi bas vera bilor va bu, batareyanin 6mriino tasir eds bilar.

**[stifado saholori:** Akkumulyator batareyalar1 portativ elektron cihazlardan tutmus elektrik
nogliyyat vasitalorino godor genis saholords istifado olunur. Ev enerji saxlama sistemlori, hamginin
giinas panellari va kiilok turbinlari ila birlikds, barpa olunan enerjinin saxlanmasi ti¢iin istifads olunur.

**Tohliikasizlik:** Litium-ion batareyalar kimi bazi akkumulyator batareyalar1 haddindon artiq
qizdirildigda va ya haddindon artiq doldurularsa, partlayis vo ya yangin riski yarada bilor. Buna gora
do tohliikasizlik todbirlori goriilmali vo diizgiin istifads edilmalidir.

Akkumulyator batareyalart miiasir texnologiyanin bir ¢ox aspektlorinds asas rol oynayir va enerji
saxlama texnologiyasi sahasinda daim iraliloyislor var. Bu inkisaflar daha yiiksok tutum, daha uzun
Omiir, daha siiratli doldurma/bosaltma va daha yaxsi tohliikasizlik kimi tokmillasdirmalor gatira bilar.

[9]

T~ Hiceyralarin ardici

alagasi

Manfi

hiiceyra ayinci

Sakil 3 - Akkumulyator batareyasi

Materiallar va miizakiralar. Sistem hor hansi bir kiilok turbini kimi isloyir, ona yalniz daimi
kiilok axini lazimdir. Bununlada sistem magistral yollarda horokot edon avtomobilin kiilok enerjisindon
istifado etmok ti¢iin nazardo tutulub. Avtomobil yollarda harokot edorkon, kiiloyin yanlara dogru
horokot etdiyi aerodinamik siiriikloma sababindon kiilok yaradir. Nogliyyat vasitosinin yaratdigr kiilok
sayasinds sistemimiz kiilok turbinini déndormak {igiin lazim olan kiilok enerjisini alir. Kiilok turbininin
xiisusi olaraq hazirlanmis qanadlari,yaranan bucaqdan asilt olaraq vali firladir, maksimum kiilayi tutur
Vo igarida firlanma harokati yaradir. Generatorun mexaniki giicii, elektrik enerjisina ¢evrilir.

Yaranan elektrik enerjisi daha sonra batareyani optimal sokildo doldurmaq figiin batareya
doldurma qurgusuna gondarilir. Saxlanilan giic sdzligedon sistemds qurasdirilmis gevirici vasitasilo
lazim olduqda cevrilo va istifads edilo bilor. Bu sistemdon istifado etmokls istehsal olunan elektrik
enerjisi asason otrafdaki evlari vo kii¢a isiglarini giiclondirmak iiciin istifadoe olunur.[10]

Sakil 4. Yol harakatinds olan nagliyyat vasitalorinin kiilayindan enerji istehsal edan kiilak turbini
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Turbinlorin firlanma siirati kegon avtomobillorin gabarit Slgilisiindon va siiratindon asilidir. Basqa sozls,
eyni siiratlo horokot edon yiik masini vo sedan1 miiqayisads, yiik masminin timumi 6l¢iisii daha boyiik
oldugu tgiin yaratdig1 hava kiitlosi daha bdyiik olur. Bu, turbinin daha siiratli firlanmasina sabab olur.
Yolda harokst edon 4 ndv avtomobilin harakati zamani amalo goalon hava kiitlosinin siirati asagidaki
codval 1-do gostorilmigdir.[11]
Cadval 1
Avtomobilin harakati zamani amala galon hava kiitlasinin siirati

Sedan Suv Van Yik masini
Hava kditlasinin | 4.95 5.35 6.25 11.35
surati m/san

e

435804001

+ 280304001

31l 1 -

' 145104001
0 000e+000

ms*1)

Sakil 5. CFD (Hesablama maye dinamikasi) il siirat vektoru analizi
Digor cadvalda (Cadval-2) 4 vagonun horokoti zamani yaranan hava kiitlosinin turbini firlatmasi
zamani turbino qosulmus generatorda hasil olunan enerjinin miqdari gostarilir.

Cadval 2 —
Vagonun harakati zamam yaranan hava kiitlasinin turbini firlatmasi1 zamani turbins qosulmus
generatorda hasil olunan enerji

Sedan SUV (yolsuzlug | Van Yik masini
avtomobili)
Enerji miqdan | 43.1 54.4 60.2 80.5
(K)

Natica. Kiilok turbini ii¢ halda sinaqdan kegirilir va biitiin moalumatlar geyds alinir:

Yiingiil nogliyyat iiciin ilk sort: Kiilok turbininin horakoti az olan orazido simnaqdan kegcirilir vo
sistem nozoards tutuldugu kimi isloyir. Kiilok turbininin ¢ixis1 65 volt olmagla 150 rpm siiratls firlanir.

Ikinci sort: Orta sixhiq: Kiilok turbini nogliyyat vasitesinin orta siiratinin toxminon 65 km/saat
oldugu orta nogliyyat sixligi olan orazids yerlosdirilir. Kiilok turbininin ganadlar1 firlanma zamani
yaranan 75,3 Volt ¢ixisla 200 rpm stiratlo firlanirdi.

Ugiincii sort: Giiclii sixliq: Kiilok turbini six nogliyyatin oldugu magistral Yolda yerlosir vo
harokat edon avtomobilin orta siirati 83 km/saatdir. Kiilok turbininin firlanma siirati sistemin gixisi
olaraq 275 RPM vo 87 Volt-a catir.

Sistem nozords tutuldugu vo planlasdirildigi kimi igloyir. Bu ciir sistemlori totbiq etmakls biz
borpa olunan enerji istehsalin1 artira vo yanacaq istehlakini azaltmaqla otraf miihito moanfi tosirini
azalda bilorik.
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Tadgqiqat isinin yeniliyi — Borpa olunan enerji moanbalarindan istifado baximindan tadgiqat isi
avtomobillorin yaratdigi kiilok enerjisindon istifadoys osaslanaraq 6ziindo yeni tadqigat metodlarini
birlosdirir.

Tadgqiqat isinin tatbigi ahamiyyati — Avtomobillorin yaratdigr kiilok enerjisindon istifadoya
asaslanan tadgiqat isinin naticalorindan kiigalorin isiqlandirilmasi vo basqa moaqsadlor tigiin istifado
olunmasi onun yiiksok praktiki shomiyyatinin oldugunu gostarir.

Tadgqiqat isinin iqtisadi samarasi — Todgigat zamani sistemin samaraliliyi artirilacaq vo kiilok
enerjisi istehsali sistemindon elektriklo isloyan avtomobillor ii¢lin enerji doldurma stansiyasi kimi
istifads olunacag.
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HAITPABJIEHUSA UCITIOJIb3OBAHUS SHEPT MU BETPA, OGPA3YIOIIENCS TP
JIBUKEHUU ABTOMOBWIEN
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Pe3rwome. B omoui cmamve npedcmagnena ungopmayus 0 6emposHepeemuxe, 8blpabamvléaemol
MPAHCNOPMHBIMU CPEOCMBAMU HA wocce. B amoii cmamve mbl npedcmasisiem mMemoo ucnoib308aHus

59


https://www.awea.org/resources/fact-sheets/state-facts-sheets
mailto:3fvaqifli@mail.ru

Texniki elmlar Elmi xabarlar macmuasi

Ne 2/2025 sah. 54-60

SHEepeUuu NPUOOPOAICHO20 empa. Bo3oywHblll nOmMoK (UCKYCCMBEeHHblU emep), c030a8aembiil
A8MOMOOUNAMU HA wlocce, NPUBOOUmM 8 Oelicmaue empogvle mypouHbsl, PACNONONCEHHbIE HA ulocce, U
2eHepamop, COeOUHEHHbIL C BAIOM 6HYMpPU MYypOuHsl. Dlekmpuuecmeo, evipabamviéaemoe 8
2enepamope, ocgewjaem J1aMNbl, YCMAHOGNEHHble HA 0opozax. Beipabamvieaemas mowHocmo
NOCMOSIHHO20 MOKA XPAHUMCSL 8 AKKYMYIAMOpAx U UCHOIb3Yemcs No mepe HeoOX0OUMOCi.
Dnexmpomobunu 6 Hacmosuee 8pema WUPOKO UCNOAb3VIOMCA, d 8blpabamuleaemoe d1eKmpuiecmeo
Makice UCNONb3Yemcs ONsl 3apAOKU AKKYMYJISAMOPO8 SUOPUOHBIX aA8MOMOOUNell HA NPUOOPOINCHLIX
3apAOHBIX CIMAHYUSX.

Knrwouesvie cnosa: semposnepeemura, éempanas mypouHa, eeHepamop, YiuuHwlil ()oHaps, as-
MoMa2ucmpanu, mpaHcnopmmusle Cpeocmad.

UDC 621.311
DIRECTIONS FOR USING WIND ENERGY GENERATED BY VEHICLE
MOVEMENT

Elvin Elkhan oglu Huseynov, *Alikram Vidadi oglu Akbarov, *Fuad Azer oglu
Vagifli
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Summary. This article provides information on wind energy generated by highway vehicles. In
this article, we present a method to take advantage of roadside wind energy. Air flow (artificial wind)
created by cars on the highway drives wind turbines located on the highway and a generator
connected to a shaft inside the turbine. The electricity produced in the generator illuminates the lamps
installed on the roads. The DC power generated is stored in batteries and used when needed. Electric
cars are now widely used, and the electricity produced is also used to charge the batteries of hybrid
cars at roadside charging stations.

Keywords: wind energy, wind turbine, generator, street lamp, highways, vehicles.
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Xiilasa: Bu arasdirma texnoparklarin timumi soraiti haqqinda, onlardan olan gézlontilor va
reallasdirilan  faydalar barada molumat vermak moqsadi dasiyir.  Arasdirma  naticasinda
texnoparklarda avtomatlasdirilmis  informasiya sisteminin tatbiqindon aldo  olunan faydalarin
artiriimast tigiin miixtalif modellar qiymatlandirilir va tokliflor verilir.

Acar sézlar: avtomatlasdirma, informasiya sistemi, samaralilik, texnopark, riyazi model

Giris. Miiasir diinyada togkilatlar elektron idarsetma sistemlorindon, yiiksok texnologiyalardan
Vo gabaqcil informasiya-olgmo sistemlorindon istifado etmoays mocburdurlar. Galocok bu sistemlarin
ustiinliiklorini vo gatismazliglarini tohlil etmok iiciin dogiq Vo miasir bilik vo bacariqlardan istifado
edorok basqalarinin tocriibalorinden 6yrananlorindir [1].

Texnoparklarin avtomatlagdirilmis noazarat vo goarar gobuletma sistemlorinin modernlosdirilmasi,
miasir dovrds iqtisadiyyatin va texnologiyanin inkisafi ilo olagadar olaraq vacib bir talobat kimi 6n
plana ¢ixir [12]. Texnoparklar adoton innovativ va texnologiya yonimlii sirkatlorin, todgigat
morkazlorinin va startaplarin birgo foaliyyat gostordiyi kompleks ekosistemlordir. Bu ekosistemloarin
idaro olunmasi vo davamli sokildo inkisaf etdirilmasi tiglin avtomatlasdirilmis sistemlorin somorali
sokilda qurulmasi va miiasir taloblors uygun olaraq modernlasdirilmasi hoyati shamiyyast dasiyir.

Texnopark yalniz innovativ layiholorin doguldugu yer deyil, eyni zamanda sabit somorali
foaliyyati olan vo rezident sirkatlorin iscilori {iglin yiiksok Soviyyodo rahatliq vo tohliikasizliyi tomin
edon binalar kompleksidir. Olavo olaraq texnopark - unikal elmi platformadir. Burada osas
prioritetlordon biri texnoparkin idarsedici sirkati ila, rezidentlorlo, xidmat sobalari ilo va s. {insiyyat,
kommunikasiya qurmaq bacarigidir. Vahid rogomsal miihit yaratmaqla miiasir texnoparkin keyfiyyatli
idars edilmasini tamin etmok miimkiindiir.

Texnoloji biliklori kommersiyalagdiraraq mohsula ¢eviron miihiim infrastruktur sayilan
texnoparklar hom komiyyat, hom do keyfiyyst baximindan yiiksok texnologiyaya malik miiassisalorin
inkisafinda miihiim rol oynayaraq 6lko iqtisadiyyatina, bununla da 6lkonin inkisaf soviyyasinoe tohfo
verir. Qlobal ragabot miihitinds qurumlarin davamli ragabst gabiliyystinin artirilmasi va rogabat
istliinliiyliniin tamin edilmasi baximindan biitiin faaliyyatlorin somarali sokildo hoyata kegirilmasi daha
da aktual mosaloays ¢evrilmisdir. Texnoparklardan gozlonilon faydani alds etmok tigiin hayata kegirilan
biitiin proseslari vo foaliyyatlori sistematik sokildo yoxlamaq lazimdir [3, 8]. Ciinki naticado miivafiq
yolla sistem daxilinds yetkin foaliyyatlori icra etmok va tongidi foaliyyatlora diggot yetirmok daha asan
olacaq.

Moévzunun aktualhgi. Giiniin realligidir ki, zamanla hor bir sektorda rogabst miihiti getdikco
miirokkablosir vo malum informasiya texnologiyalari, sahibkarliq vo innovasiya kimi anlayislar
yenidon miiayyan edilir. Xiisusilo texnoparklarin bilik vo texnologiya vardislori baximidan sonaye
omokdasliginda vo ideyalarin kommersiyalagdiriimasinin tomin edilmosinds foalligi nozora carpsin
deys, onlarin qurulusunun vs is sistemlarinin somaraliliyi oldugca vacibdir.
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Tadgigatin magsadi. Universitet-sonaye omokdasliginin real mohsula ¢evrildiyi texnoparklarda
osas mogsad Ar-Ge (R&D) morkazlorinin  tokliflorinin - sonayeds qabaqcil texnologiya il
birlogdirilmasidir. Bu yolla yiiksok texnologiya mohsullarinin istehsali, bazar payinin
mioyyanlosdirilmasi vo davamli rogabat istiinliiyii tomin edilocok. Siibhasiz ki, bunun {igiin
texnoparklarin bazara verdiyi alave dayar ragiblorindon daha yiiksok saviyyads olarsa, asanligla toglid
olunmayan strategiyalar yaradaraq hoyata kecirmok olar.

Tadgigat obyekti. Universitetdo nozari tohlillor aparan heyot torofindon kommersiyalasdirilan
Ar-Ge naticalorini ehtiva edon, basqa sozlo, miiasir idaragi vo ya menecer algoritmik program
tominatlarin1 totbiq etmoklo liderlik gabiliyystinin yeni yanagsma vo isullarindan istifado edon
ekosistemlards texnoloji innovasiya yoniimlii aragdirmalart aparan texnoparklar todqigat obyektidir.

Tadqgiqat metodlari. Texnoparklar molumat miibadilasini vo gorar gobulunu asanlasdirmaq
ticiin informasiya sistemlorini digor toskilati sistemlorlo inteqrasiyasi; informasiya texnologiyalart
informasiya sistemlorini koordinasiya edarok g¢evik istehsal iisullarin1 boyiik 6lgiido vo ya tamamilo
idara etmok gabiliyyatine malik metodlarin tatbiqi.

MATERIALLAR VO MUZAKIROLOR

Texnoparkin idarsedilmosinds informasiya sistemlorinin imkanlarindan istifado texnoparkin
rezidentlorinin vo qonaqlarinin vaxta, enerji resurslarina, biidcoys gonast edon, hayat vo omlakin
tohliikasizliyini artiran xidmatlars olan talobatini 6domoys imkan verir. Ona géra do bu giin texnopark
platformasinda vahid informasiya miihitinin yaradilmasi aktual va talab olunan hall yoludur.

Bu idaraetmo prosesi yalniz insan amayinas asaslanan ononovi iisullarla hayata kegirildikdo ¢ox
vaxt somorasiz va gecikmalarlo dolu ola bilar. Bununla slagadar olaraq, avtomatlasdirilmis nazarat vo
gorar gabuletma sistemlarinin modernlosdirilmasi texnoparklarin faaliyyatinin daha samarali va ¢evik
hoyata kegirilmasine imkan yaradir.

Texnoparkin avtomatlagsmis informasiya sisteminin foaliyyatinin ugur vo somoraliliyi baslica
olaraq onun diizgiin qurulmus idarsolunmasindan asilidir. Moahz bu moagsadlo texnoparkin
mogsadlorinin reallasdirilmasi ti¢lin miixtolif idarsolunma mexanizmlori toklif olunur [2, 6-7].
Sxematik olaraq texnoparkin informasiya sisteminin idaroolunmasi ii¢ asas morholods togdim oluna
bilor (sokil 1):

Strategiyanin islanmasi

Strategiyanin reallasdirilmasi

Mukafatlandirmaninidaraolunmasi

Sakil 1. Texnoparkin informasiya sisteminin idaraolunma sxemi

Akademik odabiyyatda somaralilik yiiksok golirlilik kimi miioyyan edilir [3, 4, 9]. Amma bu
anlayisa, aslindoa olgatar giris va ¢ixis, alda olunan naticalor va isgilorin sadageti, onlarin arasindaki
olage do daxildir. Intellektual kapitalla (masalon, elmi nailiyyatlor, tocriibali pedagoglar va elmi isgilor)
yanasi universitetlorin maddi-texniki bazasi, fiziki infrastrukturuna aid resurslar (masalon, kitabxana,
informasiya imkanlari, todqiqat laboratoriyalari, avadanliglar) da giris imkan1 oldo etmays can atan
sonaye Vo sahibkarlarin maraqlarini calb edon amil kimi ¢ixis edir (sok. 2).
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Sakil 2. Texnoparkin avtomatlagsmis informasiya sisteminin strukturu

Informasiya sistemlori bu giin genis yayillmaqla ictimai hoyatimizin genis sahosini ohato
etmisdir. Oslindo bu, hotta togkilatlara da niifuz etmis bir ingilab kimi gabul edilir. Bu niifuz togkilatin
miqyasinda faydali olur. Beloliklo, biitiin toskilat is¢ilori ugur qazanmaq moagsadilo samaraliliyi
artirmaq {iciin motivasiya olunmalidirlar. Umumi vo yenilonmis molumatlarin shomiyyati 0 vaxt
aydindir ki, biz onun rolunu planlagdirma va siyasatin qurulmasi {igiin on tasirli alot kimi goriiriik.
Sadaca olaraq bu agilli informasiya sistemlarindon istifads etmokls insan va geyri-insan resurslarinin
optimal samoaraliliyi plana uygun olaraq diizgiin toskil olunmalidir [10]. Toaskilati somaralilik isgilarin
0z islorini no godar samarali yerino yetirmalorinin 6lgiisii, toskilati moagsadlorin na daracads uygun
oldugunun vo togkilatin bu mogsadlara na darocads nail olmasmin 6l¢iisiidiir [11]. Bu giin 6zal vo
korporativ toskilatlar vo ya dovlet sirketlori miixtalif informasiya-6lgma vo idaroetma sistemlaring,
eloco do onlarin totbigino investisiya qoyurlar. Oslindo, bu ciir sistemlor isgilorin foaliyyatini
yaxstlagdirir. Informasiya sistemlori molumatlara miitosokkil cixis vo hortorofli kompiiterlosdirilmis
Xaritadon istifado etmok imkani vasitasilo togkilatlarin foaliyyatini giiclondirir. Bu kompiiterlogdirilmis
xaritalor togkilatlarda somaraliliklo agiq sokilds slagali olan toskilatlar arasinda bilik sobakalari kimi
foaliyyat gostorir. Onu da geyd etmok lazimdir ki, bir sira texnoparklar, sonaye toskilatlar1 insan vo
geyri-insan resurslarinin somarsli idarsolunmasi funksiyasi ilo baglt boyiik tocriibays malikdirlor [10-
11].

Lakin informasiya sistemlorinin tokmillogdirmalarina, yeni texnologiyalara investisiyalarin az
olmasi sobobindon ugurun vo tabii ki, somoraliliyin aldo olunmasi miirokkoblogir. Toskilatlarin e-
kommersiya strategiyalari vo alotlorini gobul etmolori {igiin sistemdon alds edilon faydalar investisiya
va texniki xidmot Xarclorini {istolomolidir [1]. Bu halda toskilatda foaliyyat gostoran insanlara bilik,
doagiqlik, motivasiya, yenilik, amokdasliq vo peso vazifalorini yerina yetirmok bacarigi arzu olunan
somaraliliys tasirli amil hesab olunur. Texnoparklar hom do ¢oxsayli hassas molumatlari idars edon
qurumlardir. Bu molumatlar maliyys gostoricilorini, istehsalat sirlorini, yeni texnologiyalarin
patentlosmasi ti¢iin todgigat naticalorini shato eds bilor. Avtomatlasdirilmis nozarat sistemlarinin
modernlosdirilmasi naticasinds bu molumatlarin tohliikesizliyi artir. Miiasir sifroloma texnologiyalari,
bulud osasli molumat saxlama xidmatlori va IT infrastrukturunun tohliikesizlik todbirlori malumat
sizmasi riskini minimuma endirir.

Texnoparkin avtomatlasdirilmis informasiya sisteminin samaraliliyini vo ugur meyarlarin1 daha
dorin sokilds tohlil etmok tiglin miirokkab riyazi modellor va diisturlardan istifado etmok miimkiindiir.
Bu ciir modellor texnoparkin foaliyyot gostoricilorini daha doqiq 6lgmok Vo optimallagdirmaq iigiin
miixtalif riyazi yanagsmalardan yararlanir. Texnoparklarda foaliyyat gostoron miiassisalor va idaragilar
strateji vo operativ Qorarlarin verilmasinds bir sira molumatlart nozoro almaga maoacburdurlar.
Avtomatlagdirilmis gorar gabuletms sistemlarinin tatbigi iss bu prosesin daha dagiq vo optimal hoyata
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kecirilmasino imkan verir. Bu sistemlor miixtalif monbalordon molumatlar tohlil edorok, idaragilors
daha ¢ox moalumat asasinda gorar vermoys sorait yaradir. Burada hom statistik modellor, hom do siini
intellekt texnologiyalar1 osasinda hesablama tsullarimi totbig etmok olar. Moévzunu dorindan
aragdirmaq {igiin osas anlayiglar diisturlarla ifads edok.

1. Resurslarin optimallasdirilmasi vo faydaliliq omsalinin (F},) tayini

Resurslarin  somorali  istifadoesi  texnoparkin  ugurunun osas gostoricisidir. Resurslarin
optimallasdirilmas: tigiin istifado olunan miirokkob modellordon biri Xatti programlasdirma (linear
programming) Vs faydaliliq omsalidir. Bu diistur asagidaki kimi ifads edilo bilor:

T Lowy

burada:
r:- har bir resursun somoraliliyi (is¢i qlivvesi, maliyys, avadanliq vs S.);
w;- hor bir resursun ¢okisi vo ya ohomiyyati. Bozi resurslar daha ohomiyyatli ola bilor (mosalan,
maliyys resurslar1);
n- resurslarin imumi say1.

Bu diistur sistemin timumi somaraliliyini oks etdirir vo fargli resurslarin ¢okilarina asasen onlarin
iimumi faydasini dl¢iir.

2. Molumatlarin emal olunmasinin somoraliyi (M.,)
Molumatlarin islonmasi va sorgunun névbada gozloma vaxtini hesablamagq tigiin:

1
MEI = ,
.'l.'_.-~‘|'.'|.'_q

F

burada:
T,- molumatlarm islonmosi vaxti (data processing time);
T,- sorgunun ndvbado gdzloma vaxti (queueing time).

Bu diistur, sistemin molumatlari emal etmok ti¢lin no godor Somarali oldugunu gostarir.

3. Coxkriteriyali garar gebuletmo modeli (D,,,)
D, miirokkab algoritmlardan istifads edir va bu ciir ifads olunur:

Dm =E:ﬂ=l} w, Jf:: '

burada:
D,.- gorar gobuletms funksiyast;
w_- har bir kriteriyanin ¢oKisi;
f.- miioyyan gorarin fayda funksiyasi;
m- {imumi kriteriyalarin sayi.

4. Sistem performansinin 6l¢iilmasi (5,)
Sistemin timumi performansini hesablamagq tigiin:

5, = .Jr P,-d,,

burada:
P.- sistemin zamanla performansini ifado edon funksiya;
d,- performansin 6l¢iildiiyli zaman intervali.

5. Risk tohlili (R)
Miixtolif alternativ qorarlar vo onlarin naticolori haqqinda molumatlar tohlil olunur, risklor
mioyyanlogdirilir vo on optimal se¢im Tligiin qorarlar gobul edilir. Bu xiisusilo yeni layihalorin
baglanmasi, investisiya qorarlart vo ya resurslarin boliisdiiriilmasi kimi miithiim masalalords
ohomiyyatlidir. Har bir riskin tasirini (R) asagidak: diisturla hesablamaq miimkiindiir:

R=XP-L,

burada:
F,.- miiayyon riskin bas verma ehtimali;
L - bu riskin bag vermasi halinda zarar vo ya itki.

Miiasir texnoparkda informasiya sistemi ilo ugurla islomok tiglin tolob olunan malumatlarin
hocminin ¢ox boyilik olmasint miitlag nazars almaliyiq. Bu malumati ¢ox tez daxil, emal, tohlil etmok
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Vo basa diisiilon hesabatlar soklinds tagdim etmok lazimdir. Avtomatlasdirilmis texnoparkda idarsetms
sistemlari olmadan bels bir iri miqyasl tapsirig1 vaxtinda yerina yetirmok miimkiin deyil. Ogar toskilat
kigikdirsa, dovriyyasi Vo is¢ilorin say1 azdirsa, o zaman avtomatlasdirilmis informasiya sisteminin
totbiqi ti¢iin Excel cadvallorindan istifads oluna vo informasiya sisteminin avtomatlagdirilmasi tigiin
xtisusi program mohsullar1 tolob olunmaya bilor. Miqyasi iri olan texnoparklarda isa moqsadli
idaroetmo har bir ig¢inin, sobonin vo biitiin texnoparkin foaliyyatini giymotlondirmoys imkan verir.
Belo oldugu halda avtomatlasdirma vo program tominati texnoparkin foaliyystinds garsiya moagsad
qoymagi va faaliyyatin monitoringini (strateji vo omaliyyat dovrii) avtomatlagdirmaga, personalin calb
edilmasini vo motivasiyasin1 idaro etmoyo, fordi funksional saholords foaliyyat gostoricilorinin
dinamikasini izlomays imkan verir: satig, marketing, istehsal, logistika, kadrlarin idara edilmasi vo s.
Strateji moagsadlors nail olmagin an mithiim gostaricilori vahid informasiya mokaninda mévcuddur vo
asan basa diisiilon strateji xaritolor soklinds tagdim olunur. On vacib gostaricilori real vaxt rejiminda
izlomok miimkiindiir. Moalumat diagramlar, grafiklor, codvallor vo hesabatlar soklinds togdim edils
bilor. Istonilon vaxtda miiassisonin faaliyystindo yaranan ndgsanlar gérmok va tohlil edorok resurslar
Vo saylari yenidon boliisdiirmak imkani verir [5]. Avtomatlasdirilmis informasiya sistemi texnopark
platformasinda digar idaraetma sistemlori (miihasibatliq, marketing va s. lizra) ilo do integrasiya oluna
bilor. Sistemdos miistoqil olaraq miixtalif kadr giymatlondirms tisullarini tortib etmok vo miintozom
giymotlondirmo prosedurlarini  avtomatlasdirmaq miimkiindiir. Avtomatlagdirilmis informasiya
sistemindoan innovativ texnologiya Kimi istifado texnoparklarin resurslarinin vo kadrlarinin uzaqdan
idaroetmoyo godor idaro olunmasini tam avtomatlagdirmaga imkan verir. Miimkiin godor, belo
texnologiyani elo islomok lazimdir ki, o, ¢evik vo eyni zamanda istonilon sanaye ti¢iin uygun olsun va
texnoparkin inkisafinin istanilon marhalasinds hayata kegirilo bilsin. Belo texnologiyadan istifado
edorok menecer heyotin foaliyystino nozarot edos, is¢ilori miikafatlandira vo faktiki naticolora asasan
onlarin amayinin haqqini 6dayas bilar. Cilinki omokdaslar, gostoricilor vo faktlar {izra biitiin malumatlar
yiiklonmaya va aldo olunmaga slgatardir [6, 11].

Natica.Texnoparkin avtomatlagdirilmig informasiya sistemi texnoparklarin isini daha samarali,
cevik, soffaf vo tohliikasiz edir. Bu modellor miiasir texnologiyalardan istifado edorok molumatlarin
stiratli tohlilini, prognozlasdirmani vo optimal gorarlarin gobul edilmasini tamin edir. Bu iso innovasiya
morkozlorinin foaliyyatini xeyli artirir vo texnoloji inkisafi siirotlondirir. Informasiya-6lgmo Vo
idaroetma sistemlori vasitasilo texnoparkdaki is proseslori, resurslarin istifadasi vo goarar gobuletma
prosesi avtomatlagdirilir vo optimallagdirilir. Avtomatlasdirilmis informasiya-6lgma Vo idaraetma
sistemlori ilo yanasi program tominatinin da inkisafi texnoparklarin ugurlu faaliyyoti {i¢iin
ovozolunmaz vasitodir. Avtomatlagdirilmis informasiya sisteminin tstiinliiklorini asagidak: ardicilligla
vera bilarik:

1. Samaralilik va siirat: sistemin totbigi texnoparkda gorar gobuletmo proseslorinin siiratini artirir
Vo omok somoraliliyini yiiksoldir. Informasiya sistemi texnoparkdaki biitiin layihalori vo onlarn
morhalalarini izlomays imkan verir. Layihanin hans1t marhalods oldugu, noa gadar resurs talob etdiyi vo
islorin hansi siiratlo getdiyi barado molumatlar sistemds saxlanilir. Layiha menecerlori bu molumatlar
osasinda is planini tonzimloys vo problemlori vaxtinda aradan qaldira bilarlor. Real vaxt rejiminda
nozarat texnoparkin voziyyatino idarsetma prosesini daha ¢evik vo effektiv edir.

2. Resurslarin optimallagdirilmasi: resurslarin  diizgiin  boliisdiiriilmasi  ilo  texnoparkin
potensialindan maksimum istifado etmoyo imkan yaradir. Insan resurslari, texniki avadanliglar vo
maliyys resurslart informasiya sistemi vasitaSilo optimal sokildo planlagdirilir. Har bir resursun
vaziyyati, istifadesi vo saxlanilmasi haqqinda molumatlar informasiya sisteminds oks olunur. Bu,
resurslari somorali istifadosine va israfin qarsisinin alinmasina komok edir.

3. Risklorin minimallagdirilmasi: siini intellekt alqoritmlori vo prognozlasdirma modullar
vasitasilo risklori gabaqcadan miisyyan etmok miimkiindiir. Malumatlarin tohliikesiz saxlanilmasi va
istifadasi tliclin miiasir sifrolomo texnologiyalar1 totbiq olunur. Bu, istifade¢i molumatlarinin va
layiholora dair molumatlarin tigiincii saxslor torafindon aldo olunmasinin qarsisini alir. Sistemo daxil
olan istifadagilora mohdud giris imkani verilir vo malumatlarin ehtiyat niisxalori hazirlanir. Soffafliq vo
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hesabatliliga xidmot edorok informasiya sisteminds biitin moalumatlar morkozlosdirilmis sokilds
saxlanilir v istonilon vaxt hesabat hazirlamaq imkani verir.

Golocokdo bu ciir sistemlor daha da inkisaf etdirilorok, texnoparklarda innovasiya vo
todqiqatlarin daha da siiratli aparilmasina komok edacok. Program tominati boyiik moalumatlari tohlil
edorak, golocok faaliyyatlor barods prognozlar vermok imkanina malikdir. Bu prognozlar asasinda
gorar gobuletma prosesini avtomatlagdirmaq miimkiindiir. Siini intellekt texnologiyalar1 ilo risklor
qabaqcadan miioyyan edilo bilor vo bu da texnoparkin faaliyystinds problemlorin garsisini almaga
komoak edir. Innovativ texnologiyalar va siini intellekt texnoparklarin faaliyystindo daha genis istifado
edilo bilor ki, bu da maliyys axinlarinin, intellektual miilkiyyatin vo miiqavilalorin daha soffaf vo
tohliikasiz idars edilmasine imkan yaradacag.

Tadqiqat isinin yeniliyi. Mixtolif mogsadlora xidmot edon texnoparklar texnologiya
sektorunda innovasiya potensialini giiclondirmak, yeni bizneslorin formalasmasina komok etmok,
elmi-todgigat morkozlorini vo sonaye miossisalorini bir araya gotirorok elmi nailiyyatlorin
kommersiyalasmasini tomin etmok magsadi dasimalidir. Bu magsadlora ¢atmaq {iglin texnoparklar
coxsayli miirokkob proseslori idara etmali vo bu proseslorin koordinasiyasini tomin etmalidir.

Tadqiqat isinin tatbigi shamiyyati. Idaroetmods informasiya sistemlori yeni toskilati layihalor
hazirlaya va isgilora mogsadlorine ¢atmaqda dostok olmaq tiglin malumatlarin toplanmasi vo emalinin
miasir vasitolorindon istifado edo bilor. Kompiiter qorar gobuletms siirotini, diristlilyiinii vo
doqiqliyini artira vo toskilatda goriilon islorin dogiglik vo somaralilik saviyyasini yiiksalds bilar.

Tadgqiqat isinin iqtisadi samarasi. Texnoparkin uguru istehsal olunan Ar-Ge layihoalorinin sayi,
patentlorin say1, isci heyati, regiona vo 6lkays iqtisadi tohfalorlo miiayyan edilir.
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Xiilasa. Goygol rayonu arazisinda yetison yer almasi bitkisindan hazirlanmg tarkibinda yiiksak
miqdarda inulin olan konserv mohsullarimin keyfiyyat gostoricilari (organoleptik va fiziki-kimyavi
gostoricilari) tadgiq edilmigdir. Magalada har iki konserv mahsullarinin (“Yer almasi” sarbati va
“Almali-yer almasi” cemi) tadqiqi zamani alinmis naticalarin miiqayisali tahlili verilmisdir. Miiayyan
olunmugdur ki, orqanoleptik gostoricilor baximindan har iKi konserv mohsullar: an yaxsi gostoricilara -
dada, rango, iya, konsistensiyaya vo xarici gorniiso malikdirlor. Hamginin bu konserv mahsullarin
fiziki-kimyavi gostoricilari tayin edilorkon miiayyan olunmusdur ki, onlar ¢oxkomponentli kimyavi
birlogmolorlo  zongin olub, yiiksak qidaliliq dayarine malikdir. Bununla yanasi bu konserv
Mohsullarimin tarkibinda saxlanilan inulinin migdart distiinliik taskil edir. Mahz bu gostariciya asasan
yer almasindan hazirlanmis konserv mahsullarint gsokorli diabet Xastalorinin giindolik gida rasionuna
daxil etmak olar.

Agar sozlar: yer almasi, konserv mohsullari, inulin, sakorli diabet, orqanoleptik géostoricilar,
fiziki-kimyavi gostaricilar.

Giris. Qida sonayesinin qarsisinda duran on miithiim vozifo ohalinin saglamligini, normal hoyat
torzini vo aktiv uzundomiirliilliyiinii tomin edon yiiksok keyfiyyotli gida mohsullarinin istehsalidir.
Lakin, global iglim doyisikliyi vo otraf miihitin g¢irklonmoasi qida mohsullarinin ¢irklonma
problemlarina sabob olur ki, bu da gida tahliikasizliyinin pozulmasina va insan saglamhig {igiin ciddi
risklorin yaranmasina sobob olur [1].

Hal-hazirda gorgin hoyat torzinin siirotlonmosi, stressli voziyyatlor, diizgiin istirahatin olmamasi,
gidalanma vordislorinin pozulmasi vo digor mithiim amillor insan saglamligina boyiik zarar verir [1].
Xiisusilo do, diinyada 4,5 milyondan ¢ox insanin hoyatina son qoyan COVID-19 pandemiyasi ohalinin
saglamligina moanfi tasir gostarir. Bu iss insanlarda bir sira xastaliklorin yaranmasina sabab olmusdur.
Umumdiinya Sohiyya Toskilatinin molumatina géra bu Xostoliklorin arasinda sokarli diabets daha ¢ox
rast goalinir. Belo sosial shomiyyatli Xastaliklorin garsisinin alinmasi mosolosi getdikco daha cox
aktuallasir.

Otraf miihitin ¢irklonmasinin garsisin1 almaq, insan saglamligini yaxsilasdirmaq, istehsal olunan
mohsulun qidaliq doyarini yiiksaltmok vo tohliikasizliyini tomin etmok {igiin elm vo texnologiya
sahasinds bir sira todgigatlar aparilmigdir. Alinan naticalor osasinda miioyyon edilmisdir ki, bitki
monsali mohsullar genis yayilmis zororli Xostoliklor ilo miibarizo aparmag vo insan saglamligini
yaxsilagdirmaq tiglin yiiksok potensiala malikdir. Bitki xammalinin miiayyan kimyavi komponentlori
organizmo olavs ingrident verir ki, onlarin da arasinda vitaminlor, {izvi tursular, antioksidantlar,
mineral maddalar, gida liflori, inulin va digar gida oshomiyyatli maddslor vardir. Ona gora do bitki
mongali mohsullardan hom tozo halda, ham do ekoloji tomiz, saglam qida mohsullar1 istehsalinda
istifads edilir [1, 2, 10].
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Azorbaycan respublikasinin Goyg6l rayonu orazisinds ¢oxlu miqdarda bitki monsali mohsullar
yetigdirilir. Bunlarin igarisinds yer almasi asas diggsti calb edon xammal hesab edilir. Yer almasi (lat.
Helianthus tuberosus L.) — zangin kimyavi torkibs vo yiiksok enerji dayarliyine malik bitkidir. Bu
bitkinin tarkibinds quru maddsnin miqdar1 (20%-2 godar) ¢ox olur, bunun da 80%-2 godari fruktozanin
polimer homoloqu olan inulinin payma diisiir. inulin yegano tobii polisaxariddir ki, onun torkibinin
95%-i fruktozadan ibarotdir. Inulin yer almasindan basqa kasni, zoncirotu vo digor bitkilorin
koklarinds ehtiyat karbohidrati kimi toplanir [2, 10].

Inulin higroskopik olub, isti suda asan, soyuq suda iss ¢atin hall olur. Yer almasmin torkibinda
olan inulinin miqdar1 bitkinin sortundan, ekoloji soraitindon vo saxlanma tisulundan asilidir. O, D-
fruktozaya godor asanliqla pargalanir. Fruktoza yer almasinin zoruri torkib hissasidir. Onun miqdari
mohsul y1gimi vaxtindan, saxlanma miiddstindon vo digar amillordon asili olaraq miixtalif ola bilir.
Fruktoza gliikkoza ilo eyni metabolik proseslords istirak edo bilon, insulinin nisbi vo ya miitlog
catismamazlig1 hallarinda onu avoz edo bilon pohriz sokardir [10].

Inulin miixtolif monsoli bagirsaq disbakteriozu iiciin yaxs1 vasito hesab edilir. Eyni zamanda
miixtolif mineral duzlarin, xiisusilo kalsiumun adsorbsiyasinin artirilmasinda, qan zordabinda
xolesterinin soviyyesinin azaldilmasinda, kanserogen vo ¢irklondirici maddslorin miqdarinin
azaldilmasinda istirak edir. Inulinin antitoksidant tosiri yer almasmin torkibinds olan selliilozanin
foaliyyati hesabina giiclonir [2, 10].

Yer almasinin (lat. Helianthus tuberosus L.) asas xiisusiyyotlorindon biri kok yumrularinin
mikro- vo makroelementlorin torkibino goro balanslagdiriimasidir. Bu bitkinin kdk yumrularinin
torkibinds ¢oxlu migqdarda magnezium, natrium, domir, sink, kalium, mangan, fosfor, kalsium vardir.
Magnezium - morkazi sinir sisteminin foaliyyotino miisbot tosir gostorir, qan dovrani sisteminin
vaziyyatini yaxsilagdirir. Natrium - tursu-goalovi barabarliyini qoruyur, su-duz balansini normallasdirir
[2, 8, 10].

Yer almasi torpaqdan aktiv sokilds silisium toplayir vo kok yumrularinda bu kimyavi elementin
miqdar1 quru maddo hesabi ilo 9%-o godor olur. Insan orqanizmi iigiin ovozedilmoz mineral maddo
olan silisiumun hesabimna insan skletinin stimiiklori kalsiumu yaxsi moanimsoyir, sag, dirnaglar vo
organizm hamiss saglam olur. Bu bitkinin kok yumrularinda yiiksok miqdarda (3,9%) ziilal vardir [10].

Inulin gida olavasi kimi istifado edildikdos, 0, vitaminlorin sintezini artirir vo immun sisteminin
miidafio mexanizmlorini aktivlosdirir. Yer almasinin kdk yumrularinda B qrupu vitaminlori (B;, By,
Bs, Bs, B7, B1z), C, PP, E, A vitaminlori, homginin iizvi tursular: limon, alma, kohroba, fumar vo s.
tursusular1 vardir [2, 10].

Movzunun aktualhig. Alimlorin apardiglar1 todgigatlar naticasinde miioyyan edilmisdir ki,
sokorli diabet xostolori {i¢iin on vacib profilaktik vo miialicovi amil torkibindo inulin olan bitki
xammalindan istifads edilmasidir. Yer almasi (lat. Helianthus tuberosus L.) - tobii antioksidant olub,
insan organizminds immunitet sistemini giliclondirir. Yer almasi vo ondan hazirlanan mohsullarin
torkibinds yiiksok miqdarda inulinin vardir. Miiayyon edilmisdir ki, inulin genis spektra malik, fizioloji
aktiv maddo hesab edilir. Bununla yanasi, inulin Ca, Ba, Sr-la kompleks sokildo birlogorak, agir
metallarin ionlarmni organizmdon ¢ixartmaq qabiliyystine malikdir. Inulinin miintozom istehlaki
insanin hozm cihazinda bifidobakteriumun artimini tonzimloyir, immuniteti yaxsilagdirir, ganda
sokarin saviyyasini tarazlayir, karbohidrat va lipid miibadilasini tonzimlayir [2, 10].

Yer almasi saxlanmaya ¢ox az davamiyyatlidir. Belo ki, yer almasinin saxlanmasi zamani, onun
keyfiyyati asag: diisiir vo xammalda nazars garpacaq daracads (30-50%-a gadar) itki olur [2]. Mahz bu
baximdan yer almasindan, asason tozo halda istifado edilmasi iistiinliik toskil edir.

Yer almasmin (lat. Helianthus tuberosus L.) biokimyavi torkibi, ondan inulinlo zangin olan
konserv mohsullarinin hazirlanmasi {igiin xammal kimi istifado etmoyi tovsiyys edir. Ohalinin
saglamligim yiiksaltmak {igiin gqida mahsullarinin funksional maddalarls zonginlosdirilmasi hal-hazirda
diinyada imumi gobul edilmis tocribadir. Qidalanma sistemindo tozo yer almasindan xisusi
texnologiya ilo hazirlanmus, yiiksok keyfiyyatli vo faydali xiisusiyyatlori 6ziindo saxlanilan konserv
mohsullarina daha bdyiik maraq vardir. Ona gora do onun somaraliliyinin alds edilmasi magsadilo
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sokorli diabet xostolori ii¢iin yer almasindan inulinlo zonginlosdirilmis, ekoloji tomiz, mialicovi-
profilaktik vo pshriz konserv mohsullarmin istehsalinin totbiq edilmasi vacib hesab olunur. Mohz
yuxarida sarh olunan qisa xiilaso mévzunun aktual oldugunu gostarir.

Tadqiqatin magsadi. Goygdl rayonu orazisinds yetison yer almasi bitkisindon vo yabani alma
meyvasindoan, homginin limondan hazirlanmis, torkibinds yiiksok miqgdarda inulin olan konserv
mohsullarinin keyfiyyat gostaricilorini tadqiq etmokdir.

Tadqiqgat obyekti. Bioloji aktiv maddslorlo zongin olan yer almasi (lat. Helianthus tuberosus L.)
bitkisi, yaban1 alma (lat. Malus) vo limon (lat. Citrus limon) meyvalorindon hazirlanmis konserv
mohsullar1 nozordon kegirilmisdir. Belo se¢imdo mogsad qidanin dadimi vo xarici gorniisiinii
yaxsilasdirmaq, onun hazm edilmasini asanlagsdirmaq, homginin orqanizmi ¢atismayan vacib kimyavi
komponentlarls zonginlosdirmakdir.

Tadqiqat metodlari. Nozori todqiqatlar yer almasi1 konserv mohsullari istehsalinin texnologiyasi
Vo biokimyasina; tocriibi todqiqgatlar iso laboratoriyada hazirlanan konserv mohsullariin keyfiyyat
gostaricilarinin tadgiqi metoduna asaslanir.

Materiallar vo miizakiralor.Todqigat islori Azorbaycan Texnologiya Universitetinin (ATU)
“Qida mithondisliyi vo ekspertiza” kafedrasinin laboratoriyasinda aparilmigdir. Yeni név mohsulun
hazirlanmasi vo todqiqi 'OCT-a uygun aparilmisdir [5, 6. 9].

Laboratoriya soraitinds yer almasi, yabani alma, vo limondan ekoloji tomiz “Yer almasi” gorboti
Vo “Almali-yer almasi” cemi hazirlanmigdir. Ovvalco hazirlanacaq konserv mohsullarinin istehsal
texnologiyasinin texnoloji sxemi tortib edilmisdir [4, 7]. Bundan sonra tortib edilmis texnoloji sxem
osasinda “Yer almas1” sorbati vo “Almali-yer almasi” ceminin resepturasi islonmisdir. Reseptura
osasinda 2 ¢esiddo konserv mohsullart hazirlanmisdir. Konservlorin emali zamani onun qidaliliq
dayoarina, keyfiyyating, tohliikasizliyino, gablasdirilmasina vo digor gostaricilorina xiisusi fikir
verilmisdir. Konserv moahsullarinin hazirlanmasinda GMO (Genetik Modifikasiya olunmus Orqanizm)
torkibli vo pestisidlorin istifadasi ilo yetisdirilon xammaldan, konservantlardan va siini ronglayicilardon
istifado edilmomisdir.

“Yer almas1” sorboti vo “Almali-yer almas1” ceminin keyfiyyat gostoricilorini (organoleptik vo
fiziki-kimyavi gostaricilori) miioyyan etmok tigiin todqiqat aparilmigdir.

Hazirlanmig yeni ndv konserv mohsullarinin orqanoleptik iisulla keyfiyyot gostoricilori
dequstasiya komissiyas1 torofindon asagidaki meyarlara goro hor biri on-balliq skala ilo
giymotlondirilmisdir: dadi, rongi, iyi, xarici gorniisii vo konsistensiyasi (standarta uygun olaraq).
Maksimal bal kimi 50 bal gotiiriilmisdiir [3, 5, 11].

“Yer almas1” sorboti vo “Almali-yer almasi” cemindon gotiiriilmiis niimunanin organoleptik
tisulla dequstasiya giymotlorinin naticolorino asason demak olar ki, har iki konserv mohsullarindan
olan niimunalor on yaxs1 gostoriciloro malikdir. Belo ki, bu konserv mohsullar yiiksok qidaliliq
dayarina, xosagalon dada, rango, iys va konsistensiyaya malikdir.

Yer almasmin qidaliliq dayari tahlil edilorkan malum olmusdur ki, onun torkibi ¢oxkomponentli
kimyavi birlosmalorlo zongindir. Buna goro do yer almasindan hazirlanan “Yer almasi” sorboti vo
“Almali-yer almas1” ceminin torkibinds insan organizminin normal inkisafi {i¢iin zoruri olan ¢oxlu
sayda kimyovi maddoslorin kompleks sokildo olmas1 miimkiindiir.

“Almali-yer almas1” ceminin emali zamani limondan istifado edilmisdir. Burada asas mogsad
antioksidant monboyi kimi askorbin tursusundan istifado etmok, hazirlanan konserv mohsulun xarici
gorniisiinii va gidaliliq dayarini yiiksaltmokdir. Qeyd etmok lazimdir ki, askorbin tursusu infeksiyalara
qarst qorunmada, immunitetin artirtlmasinda foal rol oynayir, homg¢inin antistres hormonlarin
formalasmasinda istirak edir [6, 8, 9].

“Yer almas1t” sorboti vo “Almali-yer almas1” ceminin fiziki-Kimyovi gostoricilori asagidaki
cadvalds verilmisdir.
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Cadval
Konserv mohsullarmin fiziki-kimyavi gostaricilari

Gostaricilar Yer almasi sorbati | Almali-yer almasi cemi
Quru maddonin miqdari 67 68
(refraktometrs goros), %
Ssksr.m imumi m19dar1 (invert 615 59
sokorin hesabina gora), %
Inulinin miqdar1, % 3,7 2,4
Umumi tursuluq (alma tursusu
hesabinda), % 0.5 0,62
pH 6 4.4
Askorbin tursusunun miqdari, 72 116
mq/100q
Kaliumun miqdari, mq/100q 220 408

Codvaldon goriindiiyii kimi hazirlanmis hor iki konserv mohsullarinin torkibinds saxlanilan
inulinin miqdar1 dstiinliik togkil edir. Mahz bu sabobdon yer almasindan hazirlanmis konserv
mohsullar sokarli diabet xastalorinin giindalik gida rasionuna daxil edilo bilor.

Hazirlanmis konserv mohsullarinin torkibinds olan gokerin timumi miqdart invert sokarin
hesabina goro toyin edilmigdir. Codvaldon goriindilyii kimi “Yer almast” gorbatinin torkibinds sokarin
miqdari ¢ox (61,5%), “Almali-yer almas1” ceminin tarkibinds isa azdir (59%).

Todgigat naticesinde miioyyon edilmisdir ki, hor iki konserv mohsulunun torkibinds ¢oxlu
miqdarda C vitamini vardir. Goriindiiyii kimi, “Almali-yer almasi” ceminin torkibindo olan askorbin
tursusunun miqdart ¢ox (11,6 mq/100q), “Yer almas1” sorbatindos ise az (7,2 mg/100q) olur.

Molumdur ki, mineral maddalor organizmin hiiceyra Vo toxumalarinin struktur elementlorinin
torkibino daxildir. Hor hansi bir mineral maddonin ¢atigsmazligi orqanizmdo fizioloji funksiyalarin
pozulmasina gatirib ¢ixarir. Bununla yanasi mineral maddoalor bir sira biokimyavi proseslorin yering
yetirilmasinds mithiim katalizator rolunu oynayir [3, 6, 8, 9]. Apardigimiz tadqigatin osasinda
miioyyon edilmisdir ki, yer almasindan hazirlanmis konserv mohsullarinin torkibinds ¢oxlu miqdarda
insan orqanizmi tgiin faydali olan mineral maddslor vardir. Hazirlanmis konserv mohsullarinin
torkibinds kaliumun daha ¢ox miqdarda oldugu miisyyanlogdirilmisdir. Onlarin torkibinds olan kalium
- maddoalor miibadilasini Vo suyu normallasdirir, tirayin foaliyystini yaxsilasdirir, gan tozyigini normal
hodds ¢atdirir [8, 9].

Natica

1. Inulin torkibli konserv mohsullarmin (“Yer almas1” sorbati vo “Almali-yer almas1” cemi)
organoleptik va fiziki-kimyavi gostaricilori tadqiq olunmusdur.

2. Miiayyan edilmisdir ki, hazirlanmis konserv mohsullar1 yiiksok qidaliliq dayarinas, xosagalon dada,
rongo, iys vo konsistensiyaya malikdir.

3. Aparilmis fiziki-kimyavi analizlorin naticasinde molum olmusdur ki, har iki konserv mohsullari
yiiksok kimyavi kompleks gostaricilora malik olub, torkibinds ¢oxlu miqdarda inulin vardir.

4. Hazirlanmis konserv mohsullarini sokorli diabet Xastalarinin profilaktik mialicovi {igiin giindalik
gida rasionuna daxil etmoak mogsadouygun hesab edilir.

5. Yekun olaraq belo gorara goalmak olar ki, yiiksok migdarda bioloji aktiv maddolori, xiisusilo do
inulini saxlayan yer almasindan sokarli diabet xastalori {igiin miixtalif ¢esidli konserv mohsullari
istehsal etmak olar. Ona gora do tadqgigatin naticalarinin istehsalata totbiq edilmasi tovsiyys edilir.
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Tadgqiqat isinin yeniliyi. Yer almas1 bitkisindon, yabani alma va limon meyvasindan tarkibinds
yiikksok miqdarda inulin olan konserv mohsullarmin (“Yer almasi” sorboti vo “Almali-yer almasi”
cemi) istehsal olunmasina osaslanmisdir. Eyni zamanda hazirlanmis konserv mohsullarinin
organoleptik vo fiziki-kimyovi dsulla keyfiyyat gostoricilori todqiq edilmis, alinan konserv
mohsullarinin tarkibinds inulinin migdarinin daha ¢ox oldugu miisyyan edilmisdir.

Tadqiqat isinin tatbigi ahamiyyati. Yer almasindan torkibinds yiiksok miqgdarda inulin olan
ekoloji tomiz, tohliikasiz konserv mohsullariin hazirlanmasinin ohamiyysti onlarin sokoarli diabet
Xastaliyinin profilaktikasinin hoyata kegirilmoasinds istifado edilmasidir.

Tadgqiqat isinin iqtisadi samarasi. “Yer almasi1” sorboti vo “Almali-yer almasi” cemi konserv
mohsullarinin bioloji aktiv maddslarlo zanginlosdirilmasi onlarin bu névdon olan digar konservlara
nisboton profilaktik cohotdon daha ¢ox istiinlilys malik olmasina dolalot edir vo bununla bels
mohsullarin istehsalinin somoaraliliyini tomin etmis olur.
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YK 664.83
W3YUEHUE MOKA3ATEJIEH KAUECTBA KOHCEPBOB,
COIEPKAIIUX NUHYJIUH

Aiirion Apud kb3l I'agxuena, 2I[aBy)] Mypmyn orabl badaes
A3zepOaiinxancknil Texnosoruyecknii Y HUBepcUTET
'a.haciyeva@atu.edu.az, 2d.babaev@atu.edu.az

Pe3zwome. Hzyuenvr nokasamenu kavecmea (opeanonenmudeckue U QuU3UKO-XuMuyeckue
nokasamenu) KOHCEPEUPOBAHHOU NPOOYKYUU, cooepicaujell NOBbIUEHHOEe KOAUYECB0 UHYIUHA,
NPUSOMOBIIEHHOU U3 pPAcCmeHusl JIoYepHol, evipawjeHHo2o 6 [ eteenvckom pauone. B cmamuve
npeocmaener CpaGHUMENbHbIU AHAIU3  pe3VIbmamos, NOJIVYeHHbIX NpU UCCLe008aHUU  0Deux
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KOHCEpBUPOBAHHLIX  Npooykmos  (cupon  “Tonunambdyp” u Oxcem  “Sonoxo-Tonunamobyp”).
Yemanoeneno, umo no opeanonrenmuyeckum nokasamenim 06a 8uda KOHCEPBOS UMEIOM HAULYHUUE
nokasamenu — 6Kyc, yeem, 3anax, KOHCUCmeHyus u eHewtnull 6ud. Takace npu onpedeneHuu Gu3uKo-
XUuMuueckux — noxazameneti  OAHHbIX  KOHCEPBO8  YCMAHOBNEHO,  Ymo  OHU  6Oo2amol
MHO2OKOMNOHEHMHbIMU XUMUYECKUMU COCOUHEHUAMU U 001a0aom BblCOKOU NUWesoll YeHHOCMbIO.
OO0HaKo KOIUYECM80 UHYIUHA, COOepIHCaujeocss 6 IMmux KoHcepeax, npeobnadaem. Ilo smomy
NOKA3ament0 KOHCEePBUPOBAHHYIO NPOOYKYUID U3 HE20 MOJICHO GKIIUAMb 6 e)HCeOHEBHbIL DPAYUOH
OONbHBIX CaxapHbiM OUademom.

Knrwouesvie cnosa: monunambyp, KOHCepevl, UHYIUH, CAXAPHLIL Ouabem, OpeaHOlenmuiecKue
nokasamenu, Qu3UKo-xumuyeckue nokazamenu

UDC 664.83
STUDY OF QUALITY INDICATORS OF CANNED PRODUCTS
CONTAINING INULIN

'Aygun Arif gizi Haciyeva, “Davud Murshud oglu Babayev
Azerbaijan University of Technology
Ganja city, Sh.l1.Khatai ave. 103.
1a.haciyeva@atu.edu.az, 2d.babayev@atu.edu.az

Summary. The quality indicators (organoleptic and physicochemical indicators) of canned
products containing a high amount of inulin, prepared from the alfalfa plant grown in the Goygol
region, were studied. The article presents a comparative analysis of the results obtained during the
study of both canned products ("Topinambur" syrup and "Apple-Topinambur" jam). It was determined
that in terms of organoleptic indicators, both canned products have the best indicators - taste, color,
smell, consistency and appearance. Also, when determining the physicochemical parameters of these
canned products, it was determined that they are rich in multicomponent chemical compounds and
have high nutritional value. In addition, the amount of inulin contained in these canned products is
predominant. It is precisely based on this indicator that canned products made with their content can
be included in the daily diet of diabetics.

Keywords: Jerusalem artichoke, canned products, inulin, diabetes mellitus, organoleptic
indicators, physical-chemical indicators.
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JUSTIFICATION OF INCREASING THE PERFORMANCE OF MACHINE
PARTS AND EQUIPMENT USING LASER METHOD

Alakbar Huseynov, ‘Farid Huseynli

Azerbaijan Technical University
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Summary. Currently, it is expedient to develop new processing technologies for machines and
equipment based on the use of highly concentrated energy sources - electric discharge, plasma,
electron and laser beams, etc. Due to the unique capabilities of laser radiation, it is possible to change
the structure, phase composition and physicomechanical properties of its surface layer. However, so
far, the widespread application of this progressive technology - laser - in the production of precision
parts of machines and equipment has not been sufficiently studied. Increasing the reliability of
precision parts through the use of new, wear-resistant materials is unrealistic, since these parts are
currently made of quite expensive alloyed steel. The issue of increasing the surface hardness of
precision parts of fuel equipment with a laser has not yet been fully resolved. In this regard, two main
tasks are set: development of scientific foundations that reveal the possibilities of using laser
technology to increase the surface hardness of precision parts (sliding friction pairs) of machines and
devices; development of a new technological process for increasing the surface hardness of parts
based on the laser nanodiffusion process of precision parts.

Keywords: reliability, laser hardening, fuel devices, chemical-thermal treatment, abrasive wear

Introduction. Reforms in the industry of the Republic of Azerbaijan imply a transition to a
market economy with various forms of ownership and management. The development of
entrepreneurship and privatization of state property give impetus to the strengthening and development
of service enterprises. At the same time, a significant increase in the reliability and service life of
machines, their operation, repair and maintenance should be comprehensively developed. The growing
demand for modern machines and equipment, market relations and economic relations require both a
significant expansion of the production of new machines and equipment, and an increase in its quality
and reliability. It forces us to reconsider the priorities for the application of advanced technologies in
the production of machines and equipment [1,2]

Comprehensive saving of fuel and energy resources of the country is one of the most important
problems of the modern era. In the near future, the importance of electric motors for mobile equipment
will increase, however, internal combustion engines will retain their position in the industry for a long
time. Reducing fuel and oil consumption during the service life of engines can be achieved by the
technology of increasing the surface hardness of precision parts of machines and equipment, which is
determined by the conditions of operation and maintenance. The solution of these problems largely
depends on the level of technological readiness of production and the application of advanced methods
of manufacturing machines and equipment [3-6].

It is impossible to solve the problem without a radical reorganization of the machinery and
equipment manufacturing sector, without directing it to the production of products that are competitive
in the international market. This primarily concerns the technical level and quality of machinery and
equipment manufactured in the republic. The solution to this problem is inextricably linked to the
intensive application of the most advanced technologies, high-performance equipment in production,
ensuring a sharp increase in product quality, reducing the consumption of rare and expensive materials,
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saving labor resources and production. The reliability of machinery and equipment can be ensured by
improving the production process, improving working conditions and applying environmentally
friendly waste-free technology. One of such technologies is increasing the surface hardness with a
laser.

Currently, it is desirable to develop new processing technologies for machines and equipment
based on the use of highly concentrated energy sources - electric discharge, plasma, electron and laser
beams, etc. These processing methods are based on the direct effect of one or another type of energy
on the material and are used to form or impart certain physical and mechanical properties.

Due to the unique capabilities of laser irradiation, it is possible to change the structure, phase
composition and physical and mechanical properties of the surface layer, its use to increase the
hardness of the surface of parts has been the focus of attention of scientists and industrial workers
since the 1960s. The results of industrial tests and the use of laser surface hardening technology in
specific production processes show high efficiency [6-11].

However, the widespread application of this advanced technology - laser - in the production of
precision parts of machines and equipment has not been sufficiently studied. There is no systematic
information on the relationship between the parameters of physical and chemical processes occurring
in the surface layer during irradiation, the main properties of the laser beam and the quality and
operational characteristics of the processed part. The essence of the physical and chemical processes
occurring in precision parts of machines and equipment under various irradiation conditions, including
radiation absorption processes, especially thermal processes in the surface layer during the
technological process, and the problems related to the characteristics of structural and phase
transformations in alloyed steels, have not been resolved. There is no systematic information reflecting
the technological regularities of the processes of laser surface hardening, their relationship with the
quality and accuracy characteristics of parts.

The technological processes of increasing the surface hardness of precision parts of machines
and equipment with a laser have not been sufficiently studied, and there is no scientific justification for
the selection of rational technological processing schemes and technological regularities necessary for
effective process control.

Problem statement. The aim of increasing the surface hardness of parts by using high-
performance, efficient and environmentally friendly vacuum laser technology is to increase the quality
and reliability of precision parts of machines and equipment by controlling the thickness of the
working surface using the technological process and laser method.

Main Part

Recently, when surface hardening of precision parts of machines and equipment, more
preference is given to chemical-thermal treatment. This is explained by a number of reasons, the main
of which are: laser technology has a higher efficiency than chemical-thermal treatment methods, the
ability to process any area, and the possibility of reducing processing time due to accelerated
processing. At the same time, energy consumption has been reduced due to new and modernized laser
technology with high specific power. The use of such laser technology allows you to increase labor
productivity, which is especially important. Research is being conducted in the Department of Special
Technologies and Equipment of Azerbaijan Technical University in the direction of laser surface
strengthening, and the equipment "Vacuum Laser Diffusion Metallization Method™" intended for use in
the research has been patented by the employees of the department (Figure 1) [12].
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Figure 1. Device of Laser iffusion Metallization In Vacuum [12].

The performance of machines and devices (fuel pumps) largely depends on the condition of
diesel engine systems. Improving the performance of the fuel supply system is the most important
theoretical and practical task, the solution of which determines both the reliability and efficiency of the
engine. If for new engines the solution to this problem should be sought in improving the working
process, design, production technology and maintenance, then when repairing engines the solution is
based on improving the technological process of increasing the surface strength of parts and restoring

The main way to increase the durability of precision parts of machines and equipment during
operation is to improve existing technological processes and use new technological processes to
increase the surface hardness of parts. It should be take consider that the main type of wear for most
precision parts is abrasive wear. This primarily applies to precision parts of machines and devices.
Friction and wear of precision parts of machines and devices occur under conditions of exposure to
high temperatures and chemically active environments with mechanical impurities.

Fuel equipment is a more complex and expensive part of modern machines and devices
(accounting for 30 % of their cost) and significantly affects the reliability and efficiency of machines
and devices as a whole. The complexity of fuel equipment places high demands on its production,
repair and highly efficient maintenance during operation. First of all, this is due to the presence of
precision parts manufactured with high accuracy in its design.

The production of precision parts requires special high-precision equipment and tools, special
materials and highly qualified personnel. In this regard, the repair of fuel equipment by the
manufacturer is a progressive step in organizing the normal operation of mobile equipment with diesel
engines and meets the requirements of the program.

Currently, machine-building plants are tasked with increasing the service life of fuel devices
(FD) to 10...12 thousand engine hours. Naturally, the service life of a motor vehicle after surface
hardening should not be less than 8...10 thousand engine hours. Such an increase in service life should
lead to a decrease in the consumption of spare parts and maintenance costs. However, the solution to
this problem, as studies have shown, is explained by the low level of reliability of FD parts.

Increasing the reliability of precision parts through the use of new, wear-resistant materials is
unrealistic, since these parts are currently made of rather expensive alloyed steels (CrVMn, P18)

The solution to the problem, as preliminary studies have shown, is to increase the surface
hardness of precision parts of machines and devices using vacuum laser technology. In this case, the
method can be used not only as an increase in the hardness of the working surfaces of precision parts,
but also as a means of restoring parts.

At the same time, the issue of increasing the surface hardness of precision parts of fuel devices
by vacuum laser has not yet been fully resolved. This applies to both thermal processing and the
technology of mechanical processing of precision parts with a nanodiffusion layer. There is a need to
improve the surface hardness and also the mechanical processing technology.
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Laser processing of precision parts can significantly improve the wear resistance of parts under

abrasive wear conditions by changing the physical and mechanical properties of the surface.
Importantly, in addition to increasing wear resistance, increasing surface hardness by laser can also
improve the corrosion resistance of precision parts.

Increasing the surface hardness of precision parts with laser is currently used to protect parts

from corrosion in aggressive environments (seawater, acids, alkalis) and to increase their temperature
resistance [13-15].

However, the issue of using vacuum laser technology to increase the surface strength of parts of

friction pairs of machines and apparatuses operating under abrasive wear and high temperature
conditions has not been practically studied.

1.
2.

Conclusion
The article analyzes the reliability of fuel pumps.
Analysis of the scientific basis for the use of laser technology in vacuum to increase the surface
strength of precision parts (sliding friction pairs) of machines and devices; a new technological
process for increasing the surface strength of precision parts by laser nanodiffusion process has
been developed.
Issues that ensure the relevance and practical importance of increasing the surface strength of
precision parts of machines and equipment by laser method have been discussed.
The study of the surface strength of precision parts of machines and equipment and its
characteristics in a friction machine using a special device that allows laser processing in
vacuum conditions, developed and patented by the employees of the department in the
laboratory of "Diffusion metallization and technology of special-purpose products" of the
Azerbaijan Technical University, should be justified.
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Xiilasa. Olkanin yanacag-enerji ehtiyatlarina hortorafli qonast miiasir dévriin an miihiim
problemlarindan biridir. Hazirda yiiksak konsentrasiyali enerji monbalarindan - elektrik bosalmast,
plazma, elektron vo lazer siialar: va s.-don istifadaya asaslanan masin va avadanlglarin yeni emal
texnologiyalart islonib hazirlanmast maQsado uygundur. Lazer stialanmaswin unikal imkanlarina
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gora, onun Sath gatimin strukturunu, faza tarKibi va fiziki-miixaniki xassalarini dayismok miimkiindiir.
Lakin indiyadok masin va avadanlglarin presizion hissalorinin istehsalinda bu miitaraqqQi
texnologiyamin genis tatbiqi - lazer kifayat qodor tadqiq edilmomisdir. Yeni, yeyilmaya davamli
materiallarin istifadassi ilo presizion hissalorin etibarliliginin artirilmast real deyil, ¢iinki bu hissalor
hazirda kifayat Qodor bahali legirlogdirilmis poladdan hazirlamir. Yanacaq aparatlarinin pretsizion
hissalorinin lazerlo sathi méhkomlanliyin artirlmast masalasi halo da tam hallini tapmayib. Bu, hom
termiki emal, hom da nanodiffuziya qatili presizion hissalarin mexaniki emal edilmasi texnologiyasina
aiddir. Bununla bagl olaraq iki 2sas Vazifa qarsiya qoyulur: masin va aparatlarin presizion
hissalorinin (siirtisma stirtiinma ciitlorinin) Sathi mohkamliyin artirlmast iictin lazer texnologiyasinin
istifada imkanlarint askar edan elmi asaslarin islonib hazirlanmasi; presizion hissalarin lazerla
nanodiffuziya prosesina asaslanan hissalorin sathi mohkamliyin artirlmast tigiin yeni texnoloji prosesin
islonib hazirlanmast.

Agar sozlar: etibarlilg, lazerlo méhkamlondirma, yanacaq aparatlari, kimyavi-termiki emal,
abraziv yeyilma

YAK: 621.904; 621.43.038 .
OBOCHOBAHHUE ITOBBIIITEHUSA MTPOU3BOJAUTEJBHOCTU JETAJEU MAIIIUH U
OBOPYJAOBAHMUSA JIASEPHBIM METO10OM
1A.Helmep I'yceiinos, ld)apwl I'yceiinim,
1A3epﬁaﬁ)1>lcaﬂc1cnifl Texnnuyeckuilt YHUBepcHUTeT,
'h alakbar@aztu.edu.az, *farid.huseynli@aztu.edu.az

Pestome. Komniexcnoe coepesicenue moniueHO-3HePSemuyeckux pecypco8 CmpaHbl s8Isemcst
OOHOU U3 GajiCHelwux npobrem cospemeHHocmu. B nacmoswee epems  yenecoobpasno
paspabamoléams HOBble MEXHOIO2UU 00pAbOMKU MAWUH U 000pPYO0BAHUs, OCHOBAHHbIE HA
UCNONL308AHUU  8bICOKOKOHYEHMPUPOBAHHBIX UCMOYHUKOS JHepeul - 3JIeKmpuideckozo paspsod,
NIA3Mbl, IeKMPOHHBIX U JIA3EPHLIX Tyyel U m.n. bnaeooaps yHUKaIbHbIM 603MONCHOCTIAM JIA3EPHO2O
UBTYHEHUSL BO3MOMNCHO USMEHSIMb CIMPYKMypy, (azoeuvlil cocmas u uuKo-mexaHuueckue ceoucmed
€20 nosepxHocmuoco ciosi. OOHAKO 00 Cux Nnop WUPOKOe NPUMEHEHUEe SMOU NPOoSPecCUBHOl
MexHoIo2UU - 1azepa - 6 NPou3e00CmeEe NPEeYUUOHHbIX Oemanell MAwuH U 000pyO08aAHUS. U3YHUEHO
HedocmamouHo. Tlosvbiuenue HAOEHCHOCU NPEYUSUOHHBIX Oemalell 3a Cuem UCHOAb308AHUSL HOBbIX
UBHOCOCMOUKUX —~MAmepuailos HepealbHo, MNOCKOIbKY 6 Hacmoswee epeMsi 3mu  Oemaiu
U320MasIU8aOmMcs U3  OOCMAMOYHO O0po20ol  AecuposanHou cmanu. Ilpobrema nosviueHus
NOBEPXHOCMHOU MBEPOOCMU NPEYUSUOHHBIX Oemarell MONIUBHBIX NPUOOPO8 ¢ UCHOIb308AHUEM
J1a3epos 00 CUX nop He peuieHa 8 NOIHOU Mepe. Dmo Kacaemcs Kak mepmudeckol 0opabomku, max u
MEXHONI02UU MeXAHUYeCKOl 00pabomKu Npeyu3uoOHHuIX oemanell ¢ HAHOOUPD@DY3uOHHbIM clloem. B
CBA3U C IMUM CMABAMCSA 08€ OCHOBHblE 3a0a4l: pazpabomamsv HAYUHble OCHOBbI, PACKpblealoujue
BO3MOICHOCIU UCHOIb308AHUSL TA3EPHOL MEXHOL02UU OJisl NOBbIUEHUS NOBEPXHOCMHOU NPOYHOCIU
NpeyusUOHHbIX Oemaiell (nap MpeHus CKOAbX’CeHUs}) Mawun u npubopos; Paspabomrxa nosoco
MEXHOI02UYECKO20 NPOYecca NOBbIUUEHUsL NOBEPXHOCIMHOU MEepOOCmU 0emalieli Ha OCHO8e npoyecca
JIA3epHOU HAHOOUDY3UU NPeYUIUOHHBIX Oemalell.

Knwouesvie cnoea: wnadesxicnHocmov, 1azepHoe YnpouHeHue, MONIUBHbIE NPUOOPbLL, XUMUKO-
mepmuieckas oopabomia, abpazusHulil U3HOC.
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ISO STANDARTLASDIRMA PRINSIiPLORINDON ISTiFADO ETMOKLO
XAMMAL ARMATURLARININ MOHKOMLONDIRILMOSI UCUN
NORMATIV BAZANIN TOKMILLOSDIRILMOSI

! Zabit Yunus Aslanov, “Giilnar El¢in Agayeva
Azorbaycan Dévlot Iqtisad Universiteti, UNEC

Baki, Istiglaliyyat kiic., 6, AZ1001
aslanov.zabit@mail.ru

Xiilasa. Istehlakcinin mahsulun xassalarinin saviyyasindan momnuniugu onun yiiksak ragabat
gabiliyyatinin asas gdstaricisidir ki, bu da istehsal miiassisasinin daxili va xarici bazarlarda sabit
movqeyini tomin edir. Standartlagsdirma mahsulun keyfiyyatinin yaxsilagdiriimast iigiin fundamental
asasdir, c¢iinki moahsullarin  roqabat gabiliyyati 2sason standartlarda tonzimlanan talablarin
saviyyasindan asilidir. Bu baximdan, on yaxst diinya analoglarima diggat yetirmak, elaco do
standartlarda perspektivli keyfiyyat gostoricilorinin standartlasdirilmast praktiki standartlasdirmanin
inkisafi istiqgamatlarindan biridir.

Bazar igtisadiyyati soraitinda istehlak¢i ayrica hiiquqi soxs kimi deyil, istehsalgi tarafindan
toqdim olunan moahsullarin istehlak xassalarinin dayarinin asas olgiisii kimi ¢ixis edon ayrica
kateqoriya kimi qabul edilir. Istehlak¢iya miiayyan istehlak funksiyalarini yerina yetirmak iiciin mahsul
lazimdir ki, bu da mahiyyatco bazarda mohsula olan tolobi miisyyon edir. Istehsal¢t bazar
miinasibatlorinin digor istirak¢ist kimi xassalori istehlakcinin talablorina tam cavab veran mahsullarin
istehsalini tomin etmolidir.

Acar sozlar:Iso standartlar, xammal, normativ baza, armatur, keyfiyyat gostoricilari

Girig. Faktiki istehsalin texniki vo texnoloji imkanlarinin xiisusiyyatlori boazi hallarda
istehsal¢inin imkanlarint moahdudlagdirir. Digoar torafdon, mohsulun xassalarinin saviyyasi moévcud
normativ sonadlordo tonzimlonir, buna goéro do normativ-texniki senadlords tonzimlonon mshsul
toloblori daim nazardon kegirilmali vo keyfiyyat gostaricilorinin saviyyasi uzunmiiddatli standartlar
osasinda qurulmalidir. miiddatli perspektiv vo istehlak¢i toloblorini qabagcadan gormo ehtiyaci. Bu
ziddiyyat hartorafli va tokmil standartlagdirma prinsiplarindan istifads etmakls hall edils bilar.

Qabagqcil standartlagdirma prinsipindon istifado standartin strukturunun qurulmasinda yeni
yanasmalardan istifadoni, moahsulun keyfiyyat gostoricilorinin yeni dayarlorine méveud taloblarin
Saviyyesinin davamliligini tomin etmayi, habels onlarin standartlara uygunlasdirilmasini togviq etmayi
nozords tutur. xarici Olkslor Bu baximdan, gabaqcil standartlasdirmanin elmi osasin1 mohsullarin
xassolorinin yaxsilagdirilmas: vo innovativ texnoloji proseslorin inkisafi sahasindo totbigi elmi
todqgiqatlarin naticalori, elmi todgigat naticalorinin sonayedo tatbigini tomin edon miivafiq layiho hollori
toskil etmolidir.

Domir-beton konstruksiyalarin osas elementi rulonlu armaturdur, miixtolif toyinath bina vo
tikililorin tikintisinds genis istifads olunur.

9dabiyyat manbalarinin tahlili.Hal-hazirda on oshamiyyatli vo tolob olunan tikinti

materiallarindan biri domir-betondur, onun asasl tikintida istifadasinin artmasi istehsalin artimindan va

lazimi keyfiyyatdo lazimi miqdarda armaturun effektiv novlarinin tolob olunan miqdarindan

asilidir[1,2]. Son 30 ildo Azarbaycan iqtisadiyyatin demok olar ki, biitliin sahslorindo doyisikliklor

gordii, bu da shamiyyatli texniki doyisikliklorin totbiqi ilo tikinti sonayesina tosir etdi, masalon, sanaye

Vo yasayls miilki tikintisinin hacmlorinin nishati nozarogarpacaq dorocods doyisdi, miirokkab geyri-
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standart binalarin vo konstruksiyalarin payr artmisdir. Monolitik domir-beton casarstli memarliq
ideyalarinin hoayata kegirilmasina imkan veron texniki baximdan lider movqe tutmaga basladi. Eyni
zamanda, hazirk: tikinti sonayesinds yigma domir-beton konstruksiyalarin istehsali oshamiyyatli pay
tutmaqgda davam edir[3]. Yasayis binalarinin martobslorinin sayimnin artmasi va konstruktiv tikinti
sxemlarinin ¢atinlogsmasi domir-beton konstruksiyalarin etibarliligina artan talablor goyur ki, bu da tez-
tez hom biitovliikdo domir-beton konstruksiyalarin, hom da tikinti materiallarinin dayarina goyulan
ciddi toloblorlo ziddiyyat toskil edir. istehsal aspektlorini 6n plana ¢ixaran rulonlu armaturdan istifado
olunur.

Molum oldugu kimi, miiasir sonaye vo miilki tikintido gabagcadan garginlikli va gargin olmayan
domir-beton konstruksiyalardan istifado olunur. Miivafiq olaraq, haddelenmis md&hkomlondirici
cubuglarim xisusiyyatlorine olan toloblor ssason domir-beton strukturunun néviindon  asihidir[4].
Oncadon gorginlosdirilmemis ¢ubuq armaturlar adi tikinti konstruksiyalarinda, eloco da miixtalif nov
gabaqcadan gorginlosdirilmis konstruksiyalarda isgi, konstruksiya vo qurasdirma armaturlari kimi
istifado olunur: agiq tipli yigma konstruksiyalardan tutmus nahong monolit hidravlik konstruksiyalara
godar, buna goro do onun ¢esidi metallurgiya sonayesi torofindon Azorbaycanda istehsal olunur.
nominal diametri 6 ilo 40 mm arasinda doyisir.

Moveud Azarbaycan tikinti qaydalarina uygun olarag, domir-beton konstruksiyalari, binalar1 vo
qurgulart layihalondirarkon, méhkamlondirmo keyfiyyatinin standart gostoricilori miiayyan edilmalidir,
¢iinki Rolled armaturlar miixtalif is soraitindo vo miixtolif temperaturlarda miioyyan bir yiikk novii
altinda strukturlarin etibarliligini tomin etmolidir[5].

Azorbaycanda armaturun moévcud tosnifati mohkamlondirici poladlarin istehsalinin névlari vo

tisullarina asaslanir. Bu baximdan asagidaki fiting névlari forglondirilir:

- diametri 6-50 mm olan ¢ixintilarin sabit vo doyiskon hiindiirliiyli (miivafiq olaraq iiziikk vo
aypara profillori) olan isti yayma hamar vo dovri profiller (yuvarlandigdan sonra barkidici miialicoya
moruz qalmur);

- 6-50 mm diametrli termomekanik islonmis dovri profil (yuvarlanandan sonra giiclondirici istilik
Vo ya termomexaniki miialicoys moruz qalir);

- 3-16 mm diametrli soyuq deformasiya edilmis dovri profil (yuvarlandigdan sonra uzanan
sartlosmaya moaruz galir).

Dizayn zamani armaturun keyfiyyatinin asas gostaricisi dartilma giiciina gora armatur sinfidir.

Vana sinifinin toyinatlarinin miiasir simvollarinda, klapan istehsal iisulundan asili olaraq boyiik
harf istifads olunur:

A - isti haddelenmis va termomexaniki giiclondirilmis méhkomlandirms tigtin; V, Bp - soyuq
deformasiyaya ugramis moéhkomlondirms tigiin.

Mohkamlandirici siniflorin toyinatinin simvolizminda do bdyiik harfdan sonra orabcs tigragomli
rogomlar golir ki, bu da 0,1% vo ya qaliq uzadilmasma uygun olan gorginliklorin doyarina borabor
olan fiziki va ya sorti axma giiciiniin zomanatli doyarini bildirir[6]. 0,2% giymatliliyi an az1 0,95 va
miivafiq standartlara uygun olaraq miioyyan edilir.

Armaturun asas mohkomlik xarakteristikasi armatur sinfindon asili olaraq qabul edilon dartilma
miigavimatinin Rs,n standart qiymatidir.

Tadgiqatin obyekti vo metodikasi.

Todqigatin aparilmasinda asas magsod toxuculuq fabriklarinds parca toxunmasi {igiin istifado
olunan ipliyin xarici gorniis qusurlarinin  tohlili  osasinda par¢anin xarici  gdrniisiiniin
prognozlasdirilmasi hesabina onun keyfiyyatinin yiiksaldilmasindon ibaratdir.

Tadgigatin naticalorinin miizakirasi va tahlili.

Armaturun ssas deformasiya xarakteristikalar1 gorginlik Rs hesablama miiqavimatine ¢atdiqda

armaturun uzadilmasinin nisbi deformasiyasinin qiymaoti armaturun elastiklik modulundan asilidir.

Qabaqcadan  gorginlogdirilmomis  domir-beton  konstruksiyalarda yiiksok mohkamlik
xtisusiyyatlorina malik poladlardan istifads etmok miimkiin deyil. Bu, tikinti elementlorinin boyiik
deformasiyalarinin olmasi, catlar yarandiqda onlarin hoddindon artiq agilmasi, sixilma zamani
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betonun maksimum deformasiyasinin boyiikliiyii vo s. Buna gora do, domir-beton konstruksiyalarin
isinin tohlili 400 MPa olan geyri-prestressing armaturun mohsuldarliginin rasional asagir haddini
miioyyan etmok {igiin lazimdir. Masalon, ayilms elementlori, asagi méhkom betondan hazirlanmis
konstruksiyalar (hiiceyravi Vo yiingiil vo s.) tgilin istifado edilon haddelenmis armaturlarin
mohsuldarliginin bu dayari kifayat gadar yiiksokdir.

Bundan slave, gabaqcadan gorginlosdirilmomis domir-beton konstruksiyalarda istifado olunan
rulonlu armaturlar yaxsi qaynaq qabiliyyatine malik olmalidirlar ki, trikotaj armaturlart qaynaql
armatur momulatlar1 ilo avaz etsinlor, masalan, ¢argivalar, torlar va s.

Cadval
(Mohkomlondimoa Armaturlarin nominal Mohkomlondirmanin nominal diametri, mm
sinfi diametri, mm Dartma miiqavimatinin standart dayarlori Rs,n
va ¢cokilmoa miiqavimatinin hesablanmug
dayarloriMIla
A240 6 - 40 240
A400 6 - 40 400
A500 10-40 500
A600 10-40 600
A800 10- 32 800
A1000 10- 32 1000
B500 3-16 500
B,500 3-5 500
B,1200 8 1200
B,1300 7 1300
B,1400 4;5;6 1400
B,1500 3 1500
B,1600 3-5 1600
K1400 15 1400
K1500 6-18 1500
K1600 6;9; 11;12; 15 1600
K1700 6-9 1700

Hal-hazirda A400C sinifli armatur asason gorginliksiz konstruksiyalar ti¢lin ig¢i armatur kimi
istifada olunur. 20-ci asrin 80-ci illorinin ortalarindan etibaran, domir-beton konstruksiyalarda A500C
sinifli armatur polad istehsalinin inkisafi vo istifadosi A400C-ni ovaz etmoys basladi, mexaniki
xassalari va handasi dlgiilari tigiin taloblor STO ASChM 7- tarafindon standartlasdirilir.

Yiiksok gorginlikli méhkamlondirms ti¢iin osason A400, A500 va A600 siniflorinin dovri
profilinin moéhkomlondirilmasi, homginin gaynaqlanmis mesh vo c¢orgivalordo B500 vo BP500
siniflorinin méhkomlandirilmasi istifads olunur. Transvers va dolayr méhkamlondirms tigtin St3sp va
St3ps markali poladdan hazirlanmis A240 sinifinin hamar moéhkomlandirilmasi, hamginin A400,
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A500, B500 va Vr500 siniflorinin dovri profil méhkamlondirilmasi istifads olunur. Termomexaniki
giiclondirilmis mohkamlandirici poladlarin istifadesinin etibarliligini miioyyan edan vacib bir
vaziyyat, zamanla onlarin xiisusiyyatlorinin kifayst godor sabitlogsmosini tomin etmokdir. A400C
avazino A500C sinifli armaturdan istifado domir-beton konstruksiyalarin novlarindon asili olaraq
armaturun 25%-o godar zomanatli gqonast etmays imkan verir.

Son illards layiha toskilatlar1 bina vao tikililorin standart layihalarinin yenidon iglonmasi iizra
boyiik hacmds is aparmislar ki, bu da metallurgiya zavodlarina A500C sinifli fitinglarin istehsalini
bir nego dofs artirmaga imkan vermisdir. Bununla birlikdo, praktikada ingaatgilar tikinti sahalarinda
mohkomlondirmonin  miioyyanlosdirilmasi problemi ilo garsilasdilar, ¢linki mixtalif siniflorin
mohkamlandirilmosi eyni profilo malik idi vo bu, bu sinfin mdhkamlondirilmasinin totbigino
ohomiyyatli daracads mane oldu, xiisusan do gobula nozarat vo mohsulun keyfiyystino daha sort
toloblar.

Oncadon gorginlosdirilmis domir-beton konstruksiyalar ii¢iin nozords tutulmus At600, At800 vo
At1000 siniflorinin gabaqcadan gorginlosdirilmis armaturlarinin istifadesinin xarakterik xiisusiyyati
onun ¢ubuglar soklinds istehsalidir. Yasayis tikintisi ti¢iin bu ciir konstruksiyalar prefabrik demir-
beton zavodlarinda asason formalarin vo ya althigqlarin dayanacaqlarina elektrotermik gorginlikdan
istifads edoarok aqreqat axini tisulu ils istehsal olunur.

Belalikla, insaatcilarin tokmillogdirilmis istehlak xiisusiyyatlorina (mohkomlik, ¢eviklik, betona
etibarli yapisma, korroziyaya davamliliq) mohkomlondirici poladlara artan tolobatinin 6donilmasi
probleminin halli biitovliikkds tikinti sanayesinin inkisafi iglin ayrilmaz bir vazifadir.

Yayilmis mohkomlondirms {iglin méveud normativ vo texniki sonadlorin tohlili gostordi Ki,
hazirda eyni sinifdon olan haddelenmis méhkomlondirma tolablorini tonzimloyon miixtalif normativ
sonadlor moéveuddur ki, bunlarin arasinda asas olanlari ayird etmok olar:

Aparilmis tadqiqat isinin elmi yenliyi

1. Kompleks standartlagdirma prinsipine osaslanaraq, istehlak¢iya metalin xiisusi is soraiti {i¢iin
zoruri olan haddelenmis armaturlarin tonzimlonon xassalorinin belo bir dastini segmok imkani veran
standartin qurulmasi {igiin yeni konsepsiya hazirlanmigdir. mohsul va istehsalginin méveud imkanlarini
nozars almaga imkan veron standartlagdirilmis taloblors uygun istehsala zomanat verir.

2. Dayarlari xarici standartlara uygunlagdirilan metal momulatlarin texniki xtisusiyystlorine dair
moveud vo galacak istehlakgr talablarinin nozors alinmasi osasinda rulonlu armatur tiglin standartin
islonib hazirlanmasina yanasma hazirlanmis vo prinsiplor tortib edilmisdir. otraf miihitin gostoricilori
dayisdikdo tonzimlonon dayarlari yenilomaya imkan verir.
Natico
1. Yayilmis armaturlarin istismar xassolori agaci iglonib hazirlanmisdir ki, bu da onun
istehsalinin texniki proseslorini, istehlak¢inin tolob etdiyi standartlasdirilmis xidmaot xtisusiyyatlorinin
soviyyasini nozare almaga imkan verir, onun strukturuna daginma qabiliyyoti vo dagima qabiliyyati
gostaricilarinin daxil edilmasi istehlak¢1 va istehsalginin bu metal momulat néviina olan taloblarinin
moacmusunu oks etdiron méhkomlandirici momulatlara emalin sonraki istehsali ilo xarakterizo olunur.

2. “Damir-beton konstruksiyalar ti¢iin rulonlu armatur metal mamulatlarina texniki toloblorin
xarici norma vo qaydalara uygunlasdirilmasi osasinda qiivvadon diismiis vo mdvcud standartlar
arasinda tarazliq yaratmaga imkan veran normativ sonadin qurulmasi ti¢iin yeni strukturu ilo segilir.
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CTAHJIAPTHU3ALINHA ISO

13a6ut FOnyc Acaanos, “I'yipuap Jib4nH AraeBa
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Pezome. Yoosnemeopennocmv nompebumenei yposHeM CBOUCME NPOOYKYUU ABIAEMCs
OCHOBHbIM NOKA3amenem ee 6blCOKOU KOHKYPEHMOCNOCOOHOCMU, 4mo obecneyusaem YCmouyugoe
ROJLOJCEHUe NPeONnPUAMU-NPOU3BOOUMeNs HA GHYMPEHHeM U 6HeuwHeM pwinkax. Cmanoapmusayus
AGNAEMCS  (DYHOAMEHMANbHOU — OCHOBOU  NOGbIUEHUSL — Kauyecmea  NpOOYKYuu,  NOCKOTIbKY
KOHKYPEHMOCNOCOOHOCMb NPOOYKYUU 60 MHO20OM 3ABUCUM OM YPOBHA De2laMEHMUPOSAHHBIX 8
cmanoapmax mpebosanuil. B 3moil cea3u opueHmayus Ha Jayduiue Muposvie aHaiozu, d makice
CMAanOapmu3ayusi NePCneKmueHbIX noxKazamenell Kauyecmeda 6 CMAaHOapmax sGNsemcsi OOHUM U3
HAnpasieHuil pa3eumus NPaKmu4ecKou CmaHoapmu3ayuu.

B puinounoii sxonomuxe nompedumenv G0CNPUHUMAEMCS He KAK OMOEIbHOE H0PUOUYecKoe
JUYO, a KAK OMOEIbHAs Kame2opus, GblCMYNArwds OCHOGHbIM UMepumenem CcmoumMocmu
nOmMpedUMenbCKUX C80UCmMe NpoOyKyuu, npediazaemoi npoussooumenem. Ilompedumento mosap
HeoOX00UM 015l BbINOJIHEHUSL ONPEOENIeHHbIX NOMPEeOUMeNbCKUX QYHKYUL, 4mo no cymu onpeoensiem
Ccnpoc Ha mosap Ha puirke. Hzeomosumens, kak u 10060t Opyeoll Y4ACMHUK PbIHOYHbIX OMHOULeHULL,
oodicen obecnedums 6bINYCK NPOOYKYUU, CEOUCMEA KOMOPOU 8 NOIHOU Mepe COOmEemcmsyom
mpebo8anusM nompeoumens.

Knrwoueevie cnosa: cmanoapmur ISO, cvipve, Hopmamuenas 6asza, @QypHumypa, nokasamenu
Kawecmad.

UDC 338.24
IMPROVEMENT OF THE NORMATIVE BASE FOR REINFORCEMENT OF RAW
ARMATURE USING THE PRINCIPLES OF ISO STANDARDIZATION

1zabit Yunus Aslanov, Gulnar Elchin Agayeva
Azerbaijan State University of Economics, UNEC
Baku, Istiglaliyyat str., 6, AZ1001
aslanov.zabit@mail.ru

Summary. Consumer satisfaction with the level of product properties is the main indicator of
its high competitiveness, which ensures a stable position of the manufacturing enterprise in the
domestic and foreign markets. Standardization is a fundamental basis for improving product quality,
since the competitiveness of products largely depends on the level of requirements regulated in
standards. In this regard, focusing on the best world analogues, as well as standardization of
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promising quality indicators in standards, is one of the directions of development of practical
standardization.

In the conditions of a market economy, the consumer is perceived not as a separate legal entity,
but as a separate category that acts as the main measure of the value of the consumer properties of
products offered by the manufacturer. The consumer needs a product to perform certain consumer
functions, which essentially determines the demand for the product in the market. The manufacturer,
as another participant in market relations, must ensure the production of products whose properties
fully meet the requirements of the consumer.

Keywords: 1SO standards, raw materials, regulatory framework, fittings, quality indicators

Redaksiyaya daxilolma: 07.01.2025
Capa gobul olunma: 10.06.2025
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AZORBAYCANIN QIDA SONAYESINDO ISTEHSAL OLUNAN XAMANIN
CESID VO KEYFIYYOT GOSTORICILORININ TOHLILI, XARICi BAZARDA
MOHSULUN YERINI MOHKOMLONDIRMOK UCUN YENI
STRATEGIYALARIN TOTBIQI

! Maya Cavansir qiz1 Karimova, 2 Giinay Vahid quz1 Hiiseynli

Azarbaycan Dévlat iqtisad Universiteti (UNEC)
Maya karimova@unec.edu.az, Gunayhuseynlill@gmail.com

Xiilasa: Bu moqalada Azarbaycanda istehsal olunan xamanin noviori va onlarin keyfiyyat
gostaricilarinin toyini genig sokilda aragdirilir. Xama, Azarbaycanin ananavi siid mahsullar: arasinda
xtisusi yer tutur va Matbaximizin ayrilmaz hissasi kimi miixtolif yemoklaorda genis istifada olunur.
Maqalada Azarbaycanda siid va siid mahsullarimin istehsali, istehlaki, idxali va ixract barada statistik
malumatlar tahlil edilir. Yerli istehsal asason daxili tolobat 6dasa da, bazi mahsullar iizra idxal davam
edir. Siid bazarmn inkisafi va oziiniitominetma Saviyyasinin ararilmast iigiin istehsal vo emal
sektorunun giiclondirilmasi vacibdir.

ONaNavi tisulla hazirlanan xama, asasan Kand yerlarinda tatbiq olunur va tazo sagilmus siidiin va
va qaymagmn tabii fermentasiya prosesi ilo aldo edilir. Bu tisulla hazirlanan xama daha yagh, qati vo
tobii dada malik olur. Sanaye iisulu il> istehsal olunan xama isa siid vo ya qaymagin pasterizasiya
edilmasi va xiisusi siid tursusu bakteriyalari ilo mayalanmast yolu ilo hazirlanir. Bu metod mahsulun
gigiyenik tahliikasizliyini tamin edir vo uzunmiiddatli saxlanma miiddati ila forglonir.

Xamanin keyfiyyati organoleptiki va fiziki-kimyavi gostaoricilara asaslanaraq tohlil edilmisdir.

Acar sozlar:  Xama, siid mohsullari, ananavi istehsal, Sonaye istehsali, keyfiyyat
gostaricilari.

Giris. Xama, Azorbaycanin zongin motbaxinin an moshur va ananovi siid mohsullarindan biri
olarag, uzun asrlordir xalqin giindalik gidalanmasinda miithiim yer tutur. Bu mohsul hom evlards, hom
do on boyiik restoran va kafe miiassisalorinds istifadays togdim edilir. Azorbaycanin hor bir bélgasinda
forgli hazirlanma tsullar1 vo dad forgliliyi ilo xama istehsal olunur, bu da onun madani miixtalifliyini
Vo gida zonginliyini gostorir. Azorbaycanda siid vo siid mohsullarinin istehsali vo istehlaki kond
tosorriifati sektorunun osas istigamotlorindon biridir. Lakin, zamanla qida istehsalinda bas veron
yeniliklar va texnoloji inkisaflar, xamanin istehsal metodlarini doyisdirmis vo mahsulun keyfiyyatina
tosir edon bir sira yeni faktorlara sobab olmusdur. [3]

Xama fermentlosdirilmis tobii siid mohsulu olduguna goro istehlak¢ilarmin saglamligi
movqgeyindon tohliikasizliyina, fiziki-kimyavi gdstoricilorina bir sira ciddi taloblor qoyulur. Bu
gostaricilarin dagigliklo miiayyan edilmasi, saglamliga tosirinin arasdirilmasi daha keyfiyyatli mohsul
olda etmok tigiin mithiim addimdir. [1]

Xamanin funksional gida mohsullar1 siyahisina aid edilon ndvlorinin yaranmasi ilo  birlikdos
bazarda mdvqeyi, rogabatgabiliyyati giiclonmokdadir. Xamanin bagirsaq mikroflorasina olan tasiri,
tonzimlayici xiisusiyyati vo bunun naticasinds gidanin hozminin yaxsilasdirmasi, ganda xolesterinin
Soviyyesini agagi salmasi, hipertoniyanin nizamlamasi kimi xiisusi cahatlori do bu mévqgeni xiisusi ilo
dastokloayir. [7]

Xama bir ¢ox istehlake1 torafindon sohoar yemayi iigiin istifads edilon bir gida mohsuludur. Yag
torkibi azaldilmis xamaya olan tolobat, saglam gidalanmaya 6nom veran istehlakgilar arasinda boyiik
populyarliq qazanmigdir. Bundan olavo, bu mohsul pendir, gatiq vo digor siid mohsullari {igiin
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alternativ kimi do genis istifado olunmaga baslamisdir. Istehlak¢ilarm fordi toloblorini qarsilamagq
moagsadilo miixtalif tarkib vo formulalarla xama istehsal edilir.

Qlobal xama bazarinin 2017-ci ildo toxminon 1,6 milyard ABS dollar1 dayarinds oldugu
mioyyan edilmisdir. Homin ildo Avropada toxminan 304 milyon kq xama istehlak olunmus vo bu
bazarda on boyiik pay Almaniyaya moxsus olmusdur. Diinyada an ¢ox xama istehlak edon 6lkalor
arasinda ABS, Almaniya, Polsa, Fransa vo Ingiltoro yer alir. Bu dlkalori isa Sargi vo Morkazi Avropa
olkalari izloyir. Simali Amerikada iso xama va oxsar mohsullara artan maraq sobobindon bazarin daha
stiratli boytimasi gozlonilir.

Fermentasiya olunmus xama miioyyan edilmis standartlara uygun sokildo hazirlanir. Bunun
ticlin homogenlogdirmo prosesindon kegmis vo istiliklo islonmis sirin gaymaga laktik tursu
bakteriyalar1 alave edilir vo fermentasiya prosesi hoyata kegirilir. Bundan slavs, gaymagin tursulugunu
tonzimlomoak figiin sitrik tursu kimi qida {igiin tohliikasiz olan tursulasdirici va tonzimloayici maddalor
do istifado olunur. [4]

Son illords Azarbaycanda siid mohsullarinin istehsal, ixrac, idxalinda gézacarpan doyisikliklor
yaranmaga baslamisdir. Umumi istehsalin hocmi dayanmadan artim gdstormokdadir, buna baxmayaraq
idxalin da artim gdstormoasinin osas Sobobi bazarin tolobatina uygun miqdarda mohsul ilo tomin
edilmokdir. Azorbaycan Dovlat Statistika Komitasinin toqdim etdiyi malumata asason 2023-cii ildo
{imumi siid mohsullarinin istehsali 2 283 991 ton olmusdur. Idxal olunan mohsullarin miqdari iso
miiqayisada xeyli az olaraq 474 632 ton toskil edir. Umumi istehsalin vo hotta ixracin bdyiik hissasi
istehlakgilarin goxsi istifadagi tigiin istifado olunaraq 2 057 648 ton toskil etmisdir. [6]

Istehsal olunan xamani hacmi ilo yanasi, bu istehsalin daxili vo Xarici bazarda olmagla ticarat
balansinin tonzinlonmasi do ¢ox miihiimdiir. Son 5 il miiddatinds istehsal edilon xamanin bdyiik hacmi
daxili bazara toqdim edilir. Digoar giymotli siid mohsullarina aid edilon koro yagi va pendirin diger
olkoalora ixrac faizi iso daha yiiksokdir. Olkemizin ixrac etdiyi siid mohsullarinin iimumi hacmi 16 465
ton olmaqla iimumi istehsal edilon mohsulun ciizi bir hissasini ehtiva edir.

Siid mohsullarmin statistik gostoricilorine xamanin vo qaymagm da istehsali vo ixraci
gostoricilori  daxil edilmisdir. Toqdim edilon gostoricilor miixtalif yagliliq dorocalorine  gora
boliinmiisdiir. Bu bolgiiys asasan 1-6% yagliliga sahib qaymaq va siidiin 62 000 ton ehtiyati, 6%-don
¢ox olan mohsulun ehtiyat: iso toqribi 63 000 ton gobul edilmisdir. Olkomizda istifads edilon xamanin
boyiik hissasi yerli istehsal vasitasila aldo edilse belo miioyyan migdar ixrac vo idxal mdévcuddur. Idxal
edilon pendir vo kars yagi iso yerli lisullarla istehsal edilon mohsullardir.

Statistik gostoricilor arasinda on ¢ox diqqato layiq mogamlardan biri do fordi hesabla siid
mohsulu istehlaki odoadidir. Bu adadin son illords sabito yaxinlagdigi nozarimizdon qagmir. Fordlorin
soxsi istehlakina ayrilmis siid vo siid mohsullarinin migdar bir nafar tigiin illik orta hesabla 200-250 kg
arasinda doyisir. Xama {igiin bu gostorici daha agagidir, molumdur ki, miixtalif yagliliq doracalorindaki
xamalar istifads ticiin fargli sahalora yonlandirilir.[2]

Olkomizds gida tohliikesizliyinin tomin edilmasi mogsadi ilo siid vo siid mohsullarinmn yerli
istehsali miithiim rol oynayir. Azarbaycan xama istehsalinda 6ziinii tomin etmok soviyyasini qoruyub
saxlamagi bacarir. Kond tosarriifati sektorunun inkisafi ilo barabor siid vo siid mohsullarinin istehsali
da yiiksalmokdadir. Xalqimizin gida rasionunda asasli yer tutan xamanin istehsali ilo yanasi ixraci da
giindomds olan mévzudur. Mahsulun yerli tolabati 6demasi ilo yanasi xarici bazarlara ixrac edilmasi
inkisaf tendesiyalarindandir. Magalods hom idxalin, hom ds ixracin hocmi, hansi 6lkalorlo amokdasliq
edilmosi arasdirilmisdir. [8]

Son illerds siid va siid mahsullarinin, hamg¢inin xamanin istehsali ti¢iin edilan investisiyalar,
miiasir texnologiyalardan istifado edilmosi, yerli sahibkarlara dostok olunmasi nozors ¢arpan
mogamlardir. Bu vasitalor naticasinds daha effektiv istifado gostaricisi aldo edilmisdir. 2023-cii ilin 1-
ci riibiindo 6560 ton xama istehsal edilmisdir ki, bu da kecon illo miiqayisado 9.6% artim oldo
edildiyini gostarir. Yekunda iss istehsal 9044 ton ilo 2022-ci ildon 12.8% artim gostorarok shamiyyatli
iraliloyis alds etmisdir. [9]
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Azorbaycana xama idxal edon 6lkalor arasinda aparici rolu Rusiya oynayir. Xamanin milli rus
mohsulu olmagi, burada istehsalinin genis viisot almagi kimi bir ¢ox faktor mévcuddur. Bununla
yanas1 bir ¢ox Avropa Birliyi 6lkalori, Belarusiya vo Ukrayna da ssas idxalgilardandir. Yerli moahsulun
bazar tolobatin1 tam formada 6doya bilmamasi sobabi il illik tagribi 2000-3000 ton xama idxal edilir.
Homg¢inin xalqumizda miixtolif ¢esidli xamalara, xiisuson da pahriz {igiin uygun versiyaya xiisusi maraq
yaranmigdir.

Hal-hazirda yerli istehsalimiz yerli bazarin talobatin1 6domays yonalmis olmagina baxmayaraq
ixrac potensialini ilbail artirmaqdadir. Galocak illordo xama ixracinda aparici rolu dasiyacagi ehtimal
edilir. Giirclistan vo Orta Asiya dovlotlorinin  bir ¢oxuna miioyyan miqdarda xama ixraci aktualdir.
Toqgribi 1000 ton miqdarinda ixrac hayata kegirili. Olkomiz nainki idxaldan asililigimi azaldir,
homginin xarici bazarda mohsulu ilo yerini méhkomlondirmak tiglin yeni strategiyalarin tatbigine
miiraciot edir.

Tadqgiqatin obyekti vo metodikasi. Azorbaycanda siid mohsullari istehsali vo istehlaki
getdikco artan bir trends sahibdir. Hom ananavi, hom do miiasir iisullarla istehsal edilon siid moahsullari
arasinda xama, xisusilo forqli istehsal metodlari vo keyfiyyst gostoricilorino goéro maraq dogurur.
Miiasir dovrdo qida tohliikasizliyi vo keyfiyyoto olan toloblorin artmasi, mohsul istehsalgilarindan
yalniz ononovi tsullarla deyil, eyni zamanda miiasir texnologiyalarla da yiiksok keyfiyyatli mahsul
istehsal etmolorini tolob edir. Buna baxmayarag, xama holo do ononavi isullarla genis sokildos
hazirlanir vo tabii, orijinal dadin1 qorumagq istoyan istehlakgilar torafindon yiiksok talobat gostorilir.

Azaorbaycanda hom sonaye, hom do ansnavi iisullarla istehsal olunan xama arasinda keyfiyyot
forgliliklori mévcuddur va bu fargliliklor bazar toloblorini, miistori mamnuniyyatini vo istehsalgilarin
bazar soraitindoki movqeyino birbasa tosir edir. Bu baximdan, xamanin miixtalif novlarinin tohlil
edilmasi va keyfiyyat gostaricilorinin diizgiin miiayyanlosdirilmasi, yalniz istehsalgilar {i¢iin deyil, ham
do istehlakgilar {igiin miivafiq moahsul se¢imi prosesinda shomiyyatli rol oynayir. [5]

Tadgiqatin naticalorinin miizakirasi va tahlili. Bu mogalonin magsadi, Azarbaycanda
istehsal olunan xamanmn miixtalif névlorini vo onlarin keyfiyyot gostoricilorini genis sokilda tohlil
etmakdir. Moagalods xamanin anonavi vo Sanaye tisulu ilo hazirlanma metodlar arasindaki forgliliklors,
hor bir néviin 6ziinomaxsus xiisusiyyatlarina va istehsal prosesinds qarsilasilan gatinliklora dair otrafli
molumat verilocokdir. Homginin, xamanin keyfiyyotini miioyyonlosdiran osas amillor vo bu amillarin
mohsulun son istehlakg¢iya toqdim olunmasindaki rolu digqat morkazina gatirilocokdir. Bu todgigatin
mogsadi homginin, xamanin orqanoleptik (dad, qoxu, rong, konsistensiya) vo fiziki-kimyovi (yag
torkibi, tursuluq dorocasi, quru maddo miqdari, pH saviyyasi) gostoricilorinin toyin edilmosidir.
Mogsadimiz, Azorbaycanda xamanin istehsalini, keyfiyyot standartlarin1 vo bazar toloblorini nozors
alaraq, istehsalgilara vo istehlakgilara yiiksok keyfiyyotli mohsul istehsali vo istifadasi ilo bagh
tovsiyalar toqdim etmoakdir.

Natica. Xamanin istehsali vo keyfiyyati Azarbaycan gida sonayesinds miithiim shomiyyat kasb
edir. Xama hom vyerli bazarda, ham do xarici bazarlarda istehsalgilar tigiin ragabat istiinliiyli yaradan
bir mohsul novidir. Keyfiyystli xamanin istehsali yalmiz qida tohliikesizliyi vo mistori
momnuniyyatinin tomin edilmasi baximindan deyil, hom do 6lko iqgtisadiyyati iigiin Snomlidir.
Xamanin yiiksok keyfiyyoto sahib olmasi, onun saxlanma miiddstinin uzadilmasi vo sanitariya-
gigiyena standartlarina uygun istehsal olunmasi Azarbaycanin qida ixracatini artirmaq vo beynslxalq
bazarlarda taninan bir moahsul halina gatirmak ii¢iin vacib amillordir.

Bundan slava, xamanin hazirlanmasinda istifado olunan texnologiyalar, miiasir dovriin toalob
etdiyi gigiyenik sortlor va istehsal prosesinds totbig olunan innovasiyalar gida tohliikasizliyini tomin
etmok vo istehsalin somaraliliyini artirmaq baximindan miihiim rol oynayir. Azoarbaycan qida
Sonayesinin inkisafi liciin bu movzuda aparilacaq todgigatlar va tohlillor galocokds sektorun inkisafina,
beynolxalq standartlara uygunlugunun artirilmasina komok edoacokdir.

Mogalods, Xxamanin istehsali vo keyfiyyatino dair méveud vaziyyat vo potensial inkisaf yollar
aragdirilir, ham yerli istehsalgilarin, ham do istehlakgilarin ehtiyaclarina cavab veracok shamiyyatli

88



Texniki elmlar Elmi xabarlar macmuasi

Ne 2/2025 soh. 86-90

naticalor toqdim edilir. Ehtiva etdiyimiz naticalorin, Azorbaycanin gida Sonayesi li¢lin miiasir inkisaf
strategiyalarinin miioyyanlosdirilmasinds miisbat rol oynayacagina inaniriq.
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VJIK 664.83
AHAJIN3 ACCOPTUMEHTA U KAYECTBEHHBIX IOKA3ATEJIEIX CMETAHBI,
MMPOU3BOIMMOM B MUIIEBOM MPOMBIIIJIEHHOCTH ABEPBAUIKAHA,
INPUMEHEHUE HOBBIX CTPATEIU 10 YKPEILJIEHUIO MO3ULUNI ITPOJAYKTA HA
BHEIIIHEM PHIHKE

Maiisa I:xasanmup Kepumosa, I'onaii Baxun I'yceliniamn
A3zepoOaiinxanckui 'ocynapcrsennbiii Jxonomuveckuit Yausepeurer (UNEC)
Mexnynapoaunsiii LlenTp Marucrparypsl u JlokTopanTypbl

Pezwome: B cmamve nodpobHo paccmampugaiomcs 6uovl CMemawvl, Npou3oo0UMoOU 8
Asepbatiodicane, u onpedeneHue ux kavecmeennvix nokasamenei. Cmemana 3anumaem ocoboe mecmo
cpeou  MpaouyUOHHBIX A3EPOAUIONCAHCKUX MOJIOYHBIX NPOOYKMO8 U WUPOKO UCHONb3Yemcs 8
PA3IUYHBIX ONI00AX, ABIAACH HEeOMbeMAeMOU YaAcmvio Haweld Kyxuu. B cmamwve ananusupyromcs
cmamucmuyeckue OaHHble O HNpoU38oo0Ccmee, NompeONIeHuy, UMNopme u 3KCnopme MOJNIOKA U
MONOUHBIX NPOOYKMo8 6 Aszepbatiodcane. Xoms mecmuoe npou3eo0Ccmeo 8 3HAYUMENbHOU CMmeneHu
yooenemeopsiem GHYMPEHHULl CHNpOC, UMNOPH HEKOMOPbIX U008 NPOOVKYUU HPOOOJIHCAEMCH.
Yipennenue cexmopa npouzsoocmea u nepepabomxu umeem peuilaroujee 3HaueHue 0N PA36UMUSL
PBIHKA MONOKA U NOBLIULEHUS CAMOO0OEeCneYeHHOCU.

Cmemana, npucomosiienHas mpaouyuoHHbIM CNOCOOOM, 8 OCHOBHOM NPAKMUKYEMCs 8 CelbCKOll
MecmHOCMU U NONYYAemcs nymem eCmeCmeeHH020 Npoyecca (epmeHmayuy ceexrce2o MOIoKA UlU
caueok. Cmemana, npueomosieHHas makum oopazom, nouyyaemcs 6oee HCUpHoU, 2yCmot u umeem
bonee HamypanvHuli 6xkyc. Cmemana NPOMbIULIEHHO20 NPOU3BOOCMBA U320MABIUBAEC NYMeM
nacmepuzayuu MOJIOKA UIU CIUBOK U CKEAWUBAHUA UX CNeYUATbHBIMU MOLOYHOKUCTLIMU OAKMEPUAMU.
Jannwiii memoo obecneuusaem ucueHu4eckyo 6€30nacHocms NPOOYyKma u OMaudaemcs ONUme IbHbiM
CPOKOM XPAaHEHUs.

Kauecmeo cmemanwr ananusupoeanu no opeanorenmudeckum U QUI3UKO-XUMUYECKUM
nokazame’sim.

Kntouegvie cnoea: Cmemana, MonouHas NpoOyKyus, mMpaouyuoHHoe Hnpou3eo0Ccmaso,
NPOMbLUIEHHOE NPOU3BOOCMB0, NoKa3amenu Kaiecmad.
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ANALYSIS OF THE VARIETY AND QUALITY INDICATORS OF SOUR CREAM
PRODUCED IN THE AZERBAIJANI FOOD INDUSTRY, APPLICATION OF NEW
STRATEGIES TO STRENGTHEN THE PRODUCT'S POSITION IN THE FOREIGN
MARKET
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Summary: This article extensively examines the types of sour cream produced in Azerbaijan and
the determination of their quality indicators. Sour cream occupies a special place among the
traditional dairy products of Azerbaijan and is widely used in various dishes as an integral part of our
cuisine. The article analyzes statistical data on the production, consumption, import and export of milk
and dairy products in Azerbaijan. Although local production mainly meets domestic demand, imports
continue for some products. Strengthening the production and processing sector is important for the
development of the milk market and increasing the level of self-sufficiency.

Sour cream prepared by the traditional method is mainly applied in rural areas and is obtained
by the natural fermentation process of freshly milked milk or cream. Sour cream prepared by this
method has a fattier, thicker and more natural taste. Sour cream produced by the industrial method is
prepared by pasteurizing milk or cream and fermenting it with special lactic acid bacteria. This
method ensures the hygienic safety of the product and is distinguished by its long-term storage life.

The quality of sour cream was analyzed based on organoleptic and physicochemical indicators.

Keywords: Sour cream, dairy products, traditional production, industrial production, quality
indicators.
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TEZ XARAB OLAN YUKLORIN AVTOMOBIL NOQLIYYATI iLO
DASIMALARININ TOHLUKOSIZLIK VO KEYFIYYOT
GOSTORICILORININ TODQIQAT METODLARI VO ONLARIN
MUQAYIiSOLI TOHLILI

"Hacor Siyavus qiz1 Hiiseynzad», ’Nariman Sahlar oglu Safarov

Azarbaycan Texnologiya Universiteti
Ganca s., S. 1. Xatai pr., 103
'kh.guseynzade@mail.ru, “nrimansfrov@gmail.com

Xiilasa. Tez xarab olan yiiklorin daginmast miirakkab va riskli bir proses oldugundan daginmanin
tohliikasizliyini  va  keyfiyyatini tomin edon gostoricilor miixtaolif tadqgiqat metodlart ilo
qiymoatlondirilmalidir. Qiymoatlondirilma naticalarinin daqiqliyi bu metodlarin har bir géstariciya gora
uygunlasdirilaraq diizgiin  se¢ilmasindon asitlidir. Bu sababdon maqala soziigedon tadgigat
metodlarinin aragdiriimasina hasr olunmusdur. Aparimis arasdirmalar asasinda magalads bir sira
tadgigat metodlarina baximis, onlarin miiqayisali tohlili aparilmisdir. Tohlil asasinda metodlarin
listiin va ¢atismayan cahatlori miiayyan edilmis, avtomobil dasimalarinda tatbiqi asaslandiriimigdur.
Mbaqalada aparilan tohlillorin praktiki ahamiyyati va tadqiq olunan metodlarin tatbigindon aldo
olunacaq iqtisadi somara agiglanmigdir.

Acgar sozlor: tez xarab olan yiiklor, avtomobil dasimalari, dasimalarin keyfiyyat gostoricilori,
dasimalarin tohliikasizlik gostoricilori, termoqramm tisulu, tatbiqi sistem tahlili, offlayn monitoring,
onlayn monitoring, zarba indikatorlari, amtaa tadgigat metodu

Girig: Miasir diinyada yiiklorin avtomobil nogliyyati ilo ¢atdirilmast hazir mohsulun
dagmmmasinin on perspektivli noviidiir. Bundan olavo, miixtalif hallarla slagodar olaraq, yiiklorin
avtomobills ¢atdirilmasi zamani marsrutu tez bir zamanda tonzimlomok, lazim goldikdo isa marsrut

boyu slava bosalma va ya yiiklomani tomin etmok miimkiindiir [5]

Yiiklor arasinda tez xarab olan yiiklorin avtomobil nogliyyati ilo daginmasmi nagliyyat
logistikasinin sahalorindon biri olmasi, yiiklorin  ¢atdirilma  cografiyast vo aSason dasmmanin
temperatur rejimi vo gatdirilma miiddatine riayst olunmasi ils asaslandirirlar.

Tez xarab olan yiiklor xiisusilo diggotli roftar tolob edon yiiklordir vo lazimi vaziyystdo
catdirilmasina mane ola bilocok bir sira risk faktorlart vardir. Bels ki, daginma rejiminin (saxlama vo
dasinma miiddatlorinin hiidudlari, temperatur rejimi va riitubat sortlori, gablasdirma vo markalanma
qaydalari), pis yol soraitinin, hava goraitinin (geyri-normal soyuq vo ya haddindon artiq isti) ciizi
pozulmasi belo biitiin yiikiin diizolmoz zadalonmasino sabab olur. Eyni zamanda yol sathlorinin
keyfiyyati, nogliyyat vasitosinin konstruktiv tohliikasizliyi, ylikloma-bosaltma prosesinin diizgiin toskil
olunmasi da tez xarab olan yiiklorin soziigedon nogliyyat novii ilo dasinmasinin tohliikasizlik
gostaricilaring tosirsiz qalmir. Naticado sahibkar zaror goriir, podrat¢cinin dastyict sirkati iSo doymis
ziyanin 6danilmasi soklinda zoror ¢okorok 6z niifuzuna xolal gotirir. Buna goro do tez xarab olan
yiiklorin ¢atdirilmasi 6ziinomaxsus xiisusiyyatlori olan riskla alagoli miirokkab bir prosesdir. Risklori
azaltmaq TUglin dasinma respublikamizda qanunvericilik aktlar1 (Qanunlar, Qaydalar, masalan,
Azorbaycan Respublikasinin “Naqliyyat haqqinda” Qanunu, “Avtomobil noqliyyatt ilo yiiklorin
dasinma Qaydalar1”) ilo tonzimlonir, ¢iinki yiikiin tohliikasizliyi vo alicilarin saglamligi yekunda
dagmmanin keyfiyyatindon vo tohliikssizliyindon asilidir.
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Daginmanin keyfiyyoti vo tohliikosizliyinin qiymotlondirmo noticolori seg¢ilmis todqgiqat
tisullarindan xeyli deracads asilidir. Diizgiin se¢ilmomis tadqiqat tisulu yiikiin dasinma keyfiyyati vo
tohliikoesizliyinin giymatlondirmasinin doqiqliyini vo dogrulugunu asagi sala bilor.

Bu sababdon tez xarab olan yiiklorin avtomobil naqliyyati ilo daginmasinin tohliikssizlik va
keyfiyyot gostoricilorinin qiymoatlondirilmosinds istifado olunan todqiqat {sullar1 arasdirilmis vo
onlarin miiqayisali tohlili aparilmigdir.

Tadgiqatin obyekti vo metodikasi. Todqiqatin aparilmasinda osas moqgsod tez xarab olan
yiiklorin avtomobil nogliyyati ilo dasinmasinin tohliikasizlik vo keyfiyyot gostoricilorinin nozarot
olunmasi vo giymotlondirilmasinds istifade olunan todqigat metodlarinin arasdirilmasi vo miiqayisali
tohlilinin aparilmasi olmusdur. Todqiqat {i¢iin dasginmanin ham tohlukasizliyini, hom do keyfiyyatini
tomin edon metodlar se¢ilmis, onlarin asas saciyyovi xiisusiyyatlori aragdirilaraq todbiqinin iistiin vo
catismayan cohotlori tohlil edilmisdir, istifadasi asaslandirilmisdir.

Buna gors do todqiqatin obyekti tez xarab olan yiiklorin daginmasinin tohliikesizlik vo keyfiyyot
gostoricilorinin  todgigat metodlar1 olmusdur. Todgigatin aparilmasinda nozori {isuldan istifado
olunmusdur.

Tadqgigatin naticalarinin miizakirasi vo tahlili. Molumdur ki, yiikk dasimalarmin biitiin
morholalorindoa tohliikasizliyi vo keyfiyyoti tomin etmok tolob olunur. Nozaroti dasinmanin hom
prognozlagsdirma marhalasinds, ham do dasinma prosesinin yerina Yyetirilmasi prosesinds aparmaq
moqgsads uygundur.

Nozarot miixtolif normativ sonadlorlo yerina yetirilir. Bunlarin arasinda on miitoraqqi olani
standartlardir. Istonilon sahoni ohato edon bu normativ sonadlor taloblori tokco mohsullar vo
xidmatlarin gostaricilarina deyil, eyni zamanda proseslorin gostaricilorina do qoyur. Yuxarida qeyd
etdiyimiz kimi, yiiklarin, xiisusi ilo do tez xarab olan yiiklorin daginmasi1 miirokkab bir prosesdir va har
zaman risklorlo baglhidir. Bu risklori azaltmaq {igiin soziigiidon yiiklorin avtomobil nogliyyati ilo
daginma gostoaricilori (tohliikasizlik vo keyfiyyat) todqgig edilmolidir. Bunun iigiin toadgiqat tisullarinin
diizgiin se¢ilmoasi mithiim shamiyyat kash edir. Bu sobabdon aparilmis aragsdirmalar asasinda miixtalif
todgiqat tsullari segilorok Oyronilmis, onlarn iistin vo catigmayan cohotlori todqiq olunmus va
avtomobil dagimalarinda totbigi osaslandirilmigdir.

Aparilan aragdirmalar onu gostorir ki, tez xarab olan yiiklorin daginmasinin tohliikesizlik
gostaricilorinin - tadgiqat metodlarima prognozlasdirma, fiziki tohliikasizlik sisteminin auditi,
videomiigahido sistemlorinin analizi, informasiya tohliikosizliyi sisteminin auditi, monitoring
sisteminin analizi, idaraetma nozariyyasi vo gorarlarin gabul edilmasi metodlari, ekspert tisulu, totbigi
sistemli analiz tisullar1, ehtimal nazariyyasi va verilonlorin statistik emal tisullari, FMEA analizindan
istifado edarok dasimanin keyfiyyatins tosir edon amilloara reytinglarin toyin edilmasi tisulu aid edilir.

Tez xarab olan yiiklorin keyfiyyat gostaricilorinin tadqigat metodlarindan yiiklorin xassalarinin
todgiqat metodlarini gostormok olar. Bu metodlara orqanoleptik (sensor), laboratoriya (6lgma) Vo
omtos todqiqat metodlart aid edilir. Bundan slave dasinma zamani temperatur rejimino nozarst etmok
Vo onu tonzimlomok tiglin avtonom temperatur vericilorinin (sensorlarinin) qurasdirilmasi iisulu
(offlayn-monitoring toadqigat iisulu), real zaman rejiminde molumatin alds olunmasi isulu (onlayn-
monitoring tadqiqat tisulu), real zaman rejiminds refrijeratorlarin vo digor konteynerlorin daxilindaki
temperatur rejiminin monitoringi vo nozarati ii¢iin daginmada termoqramm tadqiqat tisulu da istifado
olunur.

Odobiyyat xiilasesi onu gostorir ki, dasinma zamani vo yiikdasima montogolorinds yiikiin
miixtolif olverigsiz amillorin  tasirine moruz qalmast hom o6ziiniin, hom do onun tarasi vo
qablasdirmasinnin keyfiyyatino nozarot etmok, yani yiikiin keyfiyyat gostaricilorinin standartlarla,
texniki sortlorlo va s. ilo miiayyan edilmis toloblors uygunlugunu yoxlamaq lazimdir [1]

Molumdur ki, yiikiin keyfiyyati mahsulun toyinati {izra istifadoys yararliliq deracasini miioyyan

edan xassalarin macmusudur. Mixtalif mahsullarin, o ctimlodan tez xarab olan mohsullarin 2sas
keyfiyyot gostoricilori (etibarliliq, tohliikasizlik, texnolojilik, igtisadi samaralilik, molumatliliq va s.)
standartlar vo texniki sortlorlo miiayyan edilir.
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Aparilan tohlilloro asason miioyyon olunmusdur ki, yiikiin xtsusiyyatlorini 6yronmok va
keyfiyyotini miioyyan etmok iiclin adoton ii¢ todqiqat iisulundan istifade olunur. Bunlardan biri
organoleptik (sensor giymatlondirmo) tsuldur ki, o, insanin hissiyat orqanlarmin (gérmo, iybilmo,
dadbilma, esitmo Vo toxunma) qavrayislarinin tohlilina vo yiikiin keyfiyyat gostaricilorinin miioyyan
edilmasinog asaslanir [3,4,8].

Yiiko (Vo ya yiik nlimunasinae) baxis kegirilorkon onun xarici goriiniisii, formasi, rangi, parlaqligi,
soffafligi, kif olub-olmamasi, iyi, konsistensiyast vo digar xassolori miioyyan edilir. Buna gora do bu
todgigat metodu keyfiyyat metodudur va bir sira shomiyyatli ¢atismazliqlara malikdir (subyektivlik,
xassalarin komiyyatca giymatlondirilmasinds ¢atinlik), lakin buna baxmayaraq praktikada ¢ox vaxt
yegans miimkiin olan tisul olaraq tanilir vo genis istifado miimkiinliiyli, sadsliyi vo tez yerino
yetirilmasi, tadgiqat zamani alave mohsul istehlakinin olmamasi bu tisulun tstiinliiklaridir.

Tez xarab olan yiiklorin keyfiyyot gostoricilorini laboratoriya (6lgma) tisulu ilo do todqiq
edilirlor. Bu mogsadls tachiz olunan laboratoriyada alstlordon, cihazlardan va kimyovi reagentlordon
istifado edorak se¢ilmis yiik nimunalorinin keyfiyysti vo xassalori miioyyan edilir. Laboratoriya
todgiqatlar1 miixtolif analiz tsullar1 ilo yerino vyetirilir: fiziki, mexaniki, optiki, kKimyavi vo
bioloji.Arasdirmalar onu gostordi ki, tez xarab olan yiiklarin tadgiginds bu tisullardan daha ¢ox fiziki,
optiki, Kimyavi va bioloji tisullar totbiq edilir. Fiziki tisulla soziigedon yiiklorin sixlig1 vo ozliliyi
toyin olunur, optiki tisulla maddalarin torkibi vo daxili qurulusu 6yronilir, kimyavi iisulla maddsnin
kimyavi torkibi askar edilir vo miixtolif miihitlords onun foaliyyati Gyronilir, bioloji tisulla iso
mohsulda onun xarab olmasina sabab olan canli orqanizmlarin olub-olmadigi yoxlanilir.

Laboratoriya todqgigatlarinin naticalori bu ciir sinaqglar1 6zlori hoyata kegirmoyon nagliyyat
iscilorino verilir. Metodun shomiyyatli ¢atismazlig: yiikiin bir hissasinin analiz ti¢lin niimuna soklinda
istifado edilmosi zoruriliyidir ki, bu da hor zaman miimkiin vo moagsadouygun olmur. Nogliyyat
isgilorino lazim olan laboratoriya todqigatlarinin naticolori yiiklorin pasportlarinda, keyfiyyot
sertifikatlarinda, baytarliq sertifikatlarinda vo digor sonodlords verilir.

Yiikiin amtas tadgigat metodu mshsulun va onun tarasinin (gabinin) xarici vaziyyatini yoxlamag,
hocm vo kiitlo xarakteristikalarini, habels istehsal soraitinds temperaturu, riituboti va digor gostaricilori
mioyyan etmok tgiin istifado olunur. Bu isul, istehsal soraitindo on sado cihazlardan (torozilar,
termometrlor, barometrlor, psixometrlor vo s.) istifado edorak islomak tigiin lazim olan moalumatlar
alda etmoya imkan verir.

Molumdur ki, tez xarab olan yiiklorin daginma sortlorindon biri vo on miihiimii temperatur
rejiminin qorunub saxlanmasidir. Aparilan tohlillor onu gostorir ki, real rejimda refrijerator va digor
konteynerlordo dasinan yiiklorin monitoringini vo nazarotini aparmaq ¢ox vacibdir, ¢linki har iki
proses dasinmanin keyfiyyatino birbasa tosir edir. Todqiqat tisulu olaraq dasinmada termoqramm
tisulunun tatbigi daha perspektivli goriiniir.

Bos termogramm nodir vo no iigiin istifadesi somoralidir? Ik 6nco onu qeyd edok Ki,
termogramm temperatura hassas yiiklori, o climlodon tez xarab olan yiiklori dasiyan naqliyyat sirkatlori
ticlin lazimu alatdir, diizgiin temperatur saraitinin tomin edilmasinds nozarat va etibarliligi toamin edir,
Va natica etibari ilo daginan mallarin biitovliyiinii vo keyfiyystini qoruyub saxlamasina sobob olur [6]

Dasinmada termoqram tisulunun stiinliiklorine galinco iso onu geyd edos bilarik ki, burada asasen ii¢
osas mosoalo eyni zamanda holl olunur: temperatura nozarst (temperatur doyisikliklorine moruz galan
yiiklor iiglin xiisusi ilo vacibdir), yiikiin xarab olmasmin qarsisinin alinmasi (verilon temperatur
parametrlorindon har hansi bir meyletmo tez askar edilir va yiikiin zodalonmasinin garsisin1 almaq
tigiin todbirlor goriiliir) vo standartlara uygunlugun tomin edilmasi (temperatur nozarstino dair sort
standartlar).

Termoqramin isloma prinsipi do maraq dogurur. Belo ki, refrijerator va ya konteynerin icarisinda
qurasdirilmis temperatur vericilori (sensorlari) molumatlar1 qrafiklor vo diaqramlar soklindo
vizuallagdiran monitoring sistemina moalumat gondoarir. Operatorlar temperatur doyisikliklorini izloya
Vo miiayyan edilmis parametrlordon konara ¢ixma halinda bildirislor ala bilirlar.
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Dasinma prosesinin real zaman rejimindos idars olunmasi vo nazarsti miiasir dovriin talabidir.
Belo bir goraitdo molumat almaga imkan veran Vo dasinma temperaturunun pozulmasi halinda
problemi hall etmok tiglin dispetgerin siiriicii ilo alago saxlamasmi tomin edan onlayn-monitoring
todqiqat tsuludur. Tahlillor gostarir ki, problemin halli {igiin burada GSM sistemlarindan istifado
olunur. Radio vericilor (sensorlar) refrijeratorun korpusuna yerlosdirilir vo moalumati avtomobilin
salonundaki qurguya Otiiriir. Cihaz gostoricilori toplayir vo onlar1 servers gondorir. Bu tisulun
ustiinliiklorina galinca onu demok olar ki, simsiz sistem avtomobilin nagillorinds qurasdirilmadan
asanligqla qurasdirilir, refrijerator tipli avtomobillards istiliya hassas mohsullarin dasinmasi zamani
temperatur soraitino nozarot etmoays Vo hor bir nagliyyat vasitosi lig¢iin hesabat formalasdirmaga,
homginin mobil printer vasitasilo malumatlari ¢ap etmoays, Vo natica etibari ilo, alinan malumatlar
osasinda real zaman rejiminds vaxtinda tadbirlor gormaya komoklik edir [6]

Dasinma zamani temperatur rejimind nazarat etmok vo onu tonzimlomak {igiin istifade olunan
digor todgiqat tsulu avtonom temperatur vericilorinin (sensorlarinin) qurasdiriimasi (offlayn-
monitoring) tadqiqat tisuludur. Bu tisulun onlayn tisuldan forgi ondan ibaratdir ki, qeydiyyat cihazi
reyso c¢ixmazdan avval nogliyyat vasitosinin govdasina boarkidilir vo ya mohsullar olan palets
yerlosdirilir. Marsrut boyunca cihaz miioyyan edilmis intervalla moalumatlari gqeyd edir. Avtomobil
toyinat yerino catdigdan sonra isa gostaricilor kompiitera kogiiriiliir vo ¢ap olunur. Beloliklo do bu
metod daginma zamani refrijeratordaki temperaturu vo yol verilmis hor hansi pozuntular1 yalniz reys
basa catdiqgdan sonra Gyranmoyo imkan verir. Bu iso ¢atismayan cohat olaraq oflayn monitoringin
todgigatlarda daha az istifads olunmasina sabab olur.

Tez xarab olan yiiklorin avtomobil nogliyyati ilo dasimasi zamani yiikiin diigmosi onun keyfiyyat
gostoricilorinin, istehlak xassalorinin vo funksional imkanlarmin itirilmasinin on genis yayilmig
sabablarindan biridir. Bozi yiiklarin toyinat yerins ¢atdigdan sonra yolda diismasinin olub-olmadigini
yoxlamaq miimkiin olmadigindan probleminin hallini zorbs indikatorlarinin istifadesindo goriirlor.
Yiiklorin diisma Sabablarini tadgiq etmok ti¢iin onlarin diismasins indikatorlarla nazarat edirlar.

Indikatorlarin is prinsipi zorba giiciinii 6lgmok Vo buraxilan normalarla qiymotlori miigayisa
etmokdon ibarotdir. Dasiyicilarla istifado olunan birdsfalik zarbs indikatorlar: yiikiin zorbs aldigini vo
ya qablagdirmanin diismo faktini qeydo alirlar. Xiisusi ilo geyd etmok lazimdir ki, noqliyyatin horokati
zamani bag veran tobii zoif titroyislordo vo tokanlarda bu qurgu iso diigmiir. Rongli hoyacan signali
giiclii mexaniki tasirlor oldugda goriiniir. Bu signal doayisikliyi biitovliiyliniin yoxlanmasi talob olunan
yiik vahidlarini izlomoys imkan verir.

Belalikls, aparilan tohlillor osasinda tez xarab olan yiiklorin  avtomobil nagliyyati ilo
dasginmasinin  keyfiyyot gostoricilorinin yuxarida qeyd olunan todqiqat diisullarinin miiqayisoli
xarakteristikalarini cadval 1 soklindo géstormok olar.

Cadvoldon goriinilir ki, tez xarab yiiklorin keyfiyyot gostoricilorinin todqiqat tisullarindan
termoqram vo monitoring (onlayn) tsullart yiikiin keyfiyyat gostoricilorinin daginma zamani
masafodon nozarot etmoys vo meyletmolori yerinds qeyde almaga imkan verir. Yiiklorin xassalorinin
todqgiqat metodlarindan daha doqiq olani laboratoriya lisuludur, lakin o, uzun miiddatlidir vo todqiqat
ticlin yiikiin bir hissasinin istifads edilmasini tolob edir. Orqanoleptik (sensor) {isul istifadds sads olsa
da, komiyyotco qiymoatlondirmok imkana vervir.

Yuxarida qeyd etdiyimiz kimi, tez xarab olan yiiklorin avtomobil dasimalarinin keyfiyyot
gostaricilari ilo yanasi tohliikasizlik gostaricilori do dasinma prosesinin biitiin marhalalarinds todgiq
olunmalidir. Belo ki, nozori todqigatlar onu gostorir ki, yiiklorin nogliyyat meydangalarinda vo
anbarlarda tohliikasizliyini tomin etmok i¢iin videomiisahido sisteminin tohlili metodundan istifado
olunur. Bu metod vyiiklora noazarsti vo ogurlugdan vo zadalonmadon qorunmasini tomin etmok {igiin
totbiq edilir. Videokameralar anbarda bas veronlori real vaxt rejimindo izlomok vo geyd etmokls
ogurluglarin vaxtinda agkarlanmasi vo garsisinin alinmasina, eloca do istonilon gozlonilmoaz vaziyyoato
operativ miidaxilo etmoyo imkan verir [2].
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Cadval 1

Tez xarab olan yiiklorin avtomobil naqliyyati ilo dasinmasinin keyfiyyot gostoricilorinin tadqiqat
iisullarinin miiqayisali xarakteristikalari

Ne- | Tadqiqat Tadqgiqat Tadgiqat | Toadgiqat Tadqiqat Todgiqat | Tedgiqat
tisulunun iisulunun dsulunun | tsulunun isulunun tisulunun | tisulunun
adi novlori xarakteris- | sociyyavi istifado istlin catigma-
tikasi xUsusiy- saholori cohatlori yan
yotlori cohotlori
1 2 3 4 5 6 7 8
1. | yiklorin a) organo- | insanin his{ keyfiyyot | qida moh- | genis isti{ subyek-
xassalari- leptik siyat organ- metodudur | sullarinin va | fado miim- tivlik,
nin todqi- (sensor) lariin qav- digor  tez | kiinliiyii, xassolo-
gat  me- rayiglarinin xarab olan | sadaliyi vq rin ko-
todlar1 tohlilina vy yiiklorin tez  yering miyyatco
yiikiin key- keyfiyyati yetirilmasi, | qiymat-
fiyyot g0s- gqiymatlon- | tadqiqat zaq londiril-
toricilorinin dirilir mant olavg mesindo
miioyyan mohsul isq ¢otinlik
edilmasine tehlakinin
osaslanir olmamasi
b) laborato- | alatlordon, | laboratori- | qida mohsul- naticolor | yiikiin
riya cihazlardan| ya todqi- | larinin vo di{ mohsul vo | bir  his-
(6lgma) | V2 kimyavi qatlarinin | gor tez xarabl ya yiikiin | sasinin
reagentlor- | naticolori | olan yiiklorin| biitin so- | analiz
don istifady yiiklorin keyfiyyati nadlorinds | liclin nii-
edorok se-| pasportla- | qiymotlondi- | gostorilir | muno
¢ilmis yiik| rinda, key- | rilir soklindo
niimunolori | fiyyot ser- istifado
nin keyfiy- tifikatlarin edilmasi
yati vo xas-{ da, baytar- zorurili-
solori hiq sertifi- yidir
miioyyon | katlarinda
edilir vo  diger
sonadlorda
verilir
C) amtoo mohsulun | hom moh- | gida moh- | istehsal -
todgigat Vo onun ta- sul vo ya | sullarinin soraitinda
rasmin ~ xa- yik, hom | vodigortez | on sado ci-
rici  voziy-{ do  onun | xarab olan | hazlardan
yati  yoxla{ tarasinin yiiklarin istifado
nilir, hocm| xarici Vvo- | vo onlarin ta- edilir Vo
Vo kiitlo xa4 ziyyati rasinin  key- islomak
rakteristi- | yoxlanilir | fiyyati qiy- t¢lin lazim
kalari,  1s- motlondirilir | olan moaluA
tehsal  so- matlar sl-do
raitindo olunur
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Codval 1 davami
1 2 3 4 5 6 7 8
temperatu-
ru, ritu-
boti vo di-
gor  gos-
toricilori
miuloyyan
edilir
2. | termo- diizgiin operatorlar | temperatura | temperatura -
gramm temperatur | temperatur | hossas yiik-| nozarat;
isulu soraitinin | doyisiklik- | larin, o ctim- temperatur-
tomin lorini  izloq ladon tez xa- dan meylet
edilmosin- | Yo Vo mii- rab olan yiik-{ monin teZ
do nozarat | oyyoan edil{ lorin  dasin- agkar edil-
vo etibarli- | mis  para- masi mosi vo zo-
ligt tomin | metrlordon dalonmonin
edir meyletms qarsisinin
hallar1  bag alinmast;
verdikdo standartla-
bildirigler ra uygun-
ala bilirlor lugun tomin|
edilmosi
3. | monito- a) onlayn | real zaman dasinma istiliyo  has-| simsiz sis- -
rinq soraitdo prosesinin | sas mohsul-| tem avto-
molumat real zaman | larin va tez mobilin
almaga rejimindo | xarab  olan| naqillorin-
imkan verin idars olun- | yiiklorin do qurasg-
vo dasinma mas1  vo | keyfiyyastino | dirilmadan
temperaturu| nazarati nozarot asanligla
nun pozul{ tigiin GSM qurasdiri-
mast ha- sistemlorin lir, refrije-
linda prob-| don istifa- rator tipli
lemi  hall do olunur avtomobil-
etmok 1i¢iin| lordo istili-
dispetcerin yo hossas
stiriicii  1l9 mohsulla-
olago  sax- rin  dasin-
lamasini masit  za-
tomin edir mani tem-
peratur so-
raitino no-
zarot edir
vo hor bir
noqgliyyat
vasitosi
ticlin hesa-
bat forma-
lagdirir,
mobil
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Cadval 1 sonu
2 3 4 5 6 7 8
printer va-
sitasilo moA
lumatlari
cap  edir,
alman mo-
lumatlar
osasinda
real zaman
rejimindo
vaxtinda
todbirlor
gormok im-
kan1 verir
offlayn | geydiyyat | avtomobil | temperatura - refrijera-
(avtonom | cihazi rey- toyinat ye- haossas yiik- tordaki
temperatur | so ¢ixmaz- rina cat-| lorin, tez xa- temperatur
vericilorinin | dan  avvall digdan son- rab olan yiik- \6) yol
qurasdirilma-| nogliyyat | ra  gosto- lorin keyfiy- verilmis
s1) vasitasinin | ricilor kom- yatino noza- har hansi
govdosina | piitera ko rat pozuntular
borkidilir | ¢iiriiliir  v9 yalniz reys
vo ya moh- ¢ap olunur basa c¢at-
sullar olan digdan
paleto  yer- sonra Oy-
losdirilir; ronilir
marsrut bo-
yunca cihaz
muoyyan
edilmis
intervalla
molumatlary
geyd edir
yiikiin  diis zorbo zorbo giicli4 yiikiin zor- tez xarab rongli hoya- birdofolik
moasing in4 indikatorlari | nii 6l¢iir vol bo aldigini| olan yiik- can signaly istifado olu-
dikatorla buraxilan | vo ya Qgab- lorin keyfiy- glicli me- nur;  zoif
nozarot normalarla | lagdirmanin| yatino noza- xaniki tosir- titroyiglor-
tisulu qiymatlori | diismo fak-| rot lor oldugda do vo to-
miigayiso | tin1  geydg goriiniir; kanlarda
edir; dasiy1 alir; yiiklo- signal do- qurgu  iso
cilarla birgg rin  diismg yisikliyi biiq diismiir
istifado olu- sobabloarini tovliiyliniin
nur todqiq edir yoxlanmasi
talob  olu-
nan yiik va-
hidlarini iz-
lomok im-
kan1 verir
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Aparilan tohlillor osasinda anbarlarda videomiisahido sistemlorinin bir sira istiinliiklori askar
edilmisdir Bunlara asagidakilar aiddir:

1. Video kameralar ogurluq va vandalizm riskini shomiyyatli doracads azaldir.

2. Videomiigahido sistemlori anbar isgilarine va ziyaratgilara nozarat etmoys komok edir. Burada video
geydlori icazasiz giris vo ya tohliikasizlik pozuntularini askar etmok ti¢tin istifads edils bilor.

3. Sistems uzaqdan daxil olmaq imkan1 vardir: miiasir kameralar bizo diinyanin istonilon yerindan
internet vasitasilo yazilara baxmaq vo kameralara nozarat etmok imkani verir ki, bu da ofisds vo
hotta uzaqda olarkan anbarda tohliikasizliys nazarat eds bilon sirkat rohbarlori {igiin faydalidir.

Nogliyyat sohasinin siiratli rogomsallasmasi vo Kibertohliikalorin artmasi soraitinds yiiklarin
dasinmasi haqqinda informasiyanin qorunmasi dasimnmanin tohliikasizliyinin tomini {i¢iin miihiim
ohomiyyat kosb edir. Bu zaman informasiya tohliikesizliyi sisteminin auditi aparilmalidir.
Informasiya  tohliikesizliyi  auditi  informasiyanin  miihafizosinin  mévcud  voziyyatinin
giymatlondirilmasi, zaif toraflorin miiayyan edilmasi va risklori minimuma endirmak tigiin tévsiyalarin
hazirlanmasina deyilir. Bir s6zla, malumatlarin qorunmasinda zaif yerlor miioyyan edilmali va kiber
insidentlorin garsisinin alinmasina yonalmis naqliyyat sirkatinin sistemlori vo proseslori hartorofli
yoxlanilmalidir [10].

Burada asas mogsadlors kiberhiicumlarin vo malumat sizmasinin qarsisinin alinmasi, logistika
proseslorinin davamliliginin tomin edilmasi vo ganunvericiliyin talablorine uygunluq aid edilir. Yani,
yiiklor haqqinda moxfi materiallara icazosiz girisin qarsisin1 almaq ti¢lin yiik hagqinda molumatlarin
emal1 vo saxlanmasi sistemi tohlil edilmalidir. Tohlillor hazirliq marhalasinds (tez xarab olan yiiklarin
dasinmasi ilo baglh biitiin molumatlarin yigilmasi vo qgruplasdirilmasi); sistem analizi moarhalosindo
(program tominati vo texniki vasitolorin mévcud vaziyyatinin Syranilmasi); zoif  yerlarin
testlosdirilmasi moarholosindo (potensial tohliikalori miiayyan etmok figiin sistemlorin vo sobokoalorin
tohlilinin aparilmasi); toloblora uygunlugun qiymatlondirilmasi morholasinds (hiiquqi vo daxili
gaydalara uygunlugunun yoxlanilmasi) vo yekun hesabat marholasinds (zsifliklorin aradan galdirilmasi
Vo informasiya tohliikasizliyinin giiclondirilmasi ii¢iin tovsiyalorin formalasdirilmast) aparilir.

Homginin, dasinmanin tohliikasizliyinin saviyyasini giymotlondirmok ticiin totbigi sistem tahlili,
ehtimal nozariyyasi vo statistik molumatlarin emali metodlarindan istifado edilo bilor.

Totbiqi sistem analizi ardicil sokilda xiisusi omoliyyatlarin yerina yetirilmasini ohato edoan sistem
tokmillogdirmoa tisuludur. Har bir omaliyyatin bir moagsadi var vo har biri tamamlandiqdan sonra
konkret natico gozlonilir.

Totbiqi sistem analizinin bir neg¢o metodlar1 vardir. Bunlardan biri dasinma prosesinin
optimallagdirmas1 metodudur ki, o, logistika ilo bagh miixtalif masalalor ti¢iin optimal hallori tapmaga
imkan verir (mosalon, ¢atdirilma marsrutlarinin optimallasdirilmasi yiiklorin daginma vaxtini va
xarclorini azaltmaga komok edir). Digor metod planlagdirmadir ki, o, yiiklorin anbarlarda
yerlosdirilmasi {igiin optimal sxemlarin Vo mallarin ¢atdirilma cadvallorinin yaradilmasina komoak edir.
Bu da resurslardan daha somorali istifado etmoyos va sifarislorin yerina yetirilmasi vaxtlarini azaltmaga
imkan verir

Nogliyyat vo anbarlarin tohlili metodu yiiklorin istifadosini tohlil edorok vo catdirilmasini
planlagdirmaqla onlarin daginmasi vo saxlanmasi proseslorini optimallagdirmaga komok edir.

Struktur tohlil metodu iso logistika sisteminin komponentlari arasinda asililiglart miiayyan etmays vo
maya dayari, ¢atdirilma miiddati, todariik hocmi va s. kimi miixtolif amillori nozars alaraq optimal
tochizat strukturunu miioyyan etmoys imkan verir.

Molumdur ki, dasinmada yiikiin zodalonmasi va ya itmasi riskino sabab ola bilacok bir ¢ox
amillor var. Aparilan odobiyyat xiilasasi onu gostorir Ki, belo voziyystlorin qarsisini almaq vo ya
chtimalini1 azaltmaq {igiin 4 asas parametrin segildiyi bir tahlil talab olunur [11]:

1. bas vera bilocok va dagimalara manfi tosir géstaran hadisalor;
2. bu hadisalarin gatirs bilacayi fosadlar;

3. hadisalorin bas vermo ehtimali;

4. fasadlarin risk saviyyasinin giymatlondirilmasi.
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“Meyarlar. Hadisalor. Qaydalar” (M.H.Q.) metodu identifikasiyadan (hadisslorin toplanmasi vo
tosnifati), tohlildon (risk saviyyasinin kamiyyat giymatlondirilmasi) va giymatlondirmadan (risklorin
siralanmasi vo analitik hesabatlarin yaradilmasi) ibaratdir.

Identifikasiya marholosine molumatin toplanmasi vo meyarlara goro tosnifatlasdirilmasi
proseslori daxildir (onlar hayata kegirilon isin magsadlori asasinda segilir).

Tohlil marhalasinda risk saviyyasinin kamiyyatca giymatlondirilmasi iki tisuldan istifads etmokla
aldo edilir: ranqin verilmasi vo plandan konarlasma saviyyasi.

Ranqin verilmasi (reyting) tisulu iki meyar asasinda hesablanir: manfi tosir gostoron hadisalor
(tohliiko amili) vo miisbat tasir gostaran hadisalor (imkan faktoru).

Qiymatlondirma meyarlara gora risk saviyyoslorinin siralanmasini vo meyara an ¢ox tasir edon
hadiss qruplarinin miiayyan edilmasini shato edir.

Konkret voziyyatlor iigiin giymoatlondirma sisteminin islonib hazirlanma ¢atinliyi metodun
catismazliglarindandir.

Metodun istiinliiklarina galinca iss asagidakilar1 gostarmok olar:

1. amok Xarclorinin azaldilmasi (hadisalorin boliisdiiriilmasi funksiyasina gors);

2. miixtalif risk kateqoriyalarini qiymatlondirmak miimkiindiir (meyarlar tizra boliisdiiriillmasine gors);
3. risklorin avtomatik hesablanmasi (subyektiv qiymotlondirms amilinin azaldilmasi);

4. risk saviyyasinin kamiyyat qiymotlondirilmasi;

5. riskin sabablori ilo bagl izahatin olmasi.

Bildiyimiz kimi, miiasir logistika bir ¢ox proseslori vo komponentlori birlosdiron miirokkob
sistemdir. Belo sistemlorin isini optimallasdirmaq vo planlasdirmaq {¢iin sistem analizindon istifado
etmok tolob olunur. Logistikada sistemlarin tohlili xarclorin effektiv idara edilmasina, nagliyyat vo
anbar amoliyyatlarinin tokmillogdirilmasine va biitiin logistika zoncirinin yiiksok samaraliliyina imkan
verir [9]. Sistemlorin tohlili logistika sisteminin hor bir elementinin otrafli Syranilmesino Vo

optimallagdirma imkanlarinin miiayyanlosdirilmosine imkan veron metod vo prinsiplora asaslanir.
Logistika sisteminin strukturunun tohlili zoaif noqtolori miioyyon etmoyo, problem saholorini
miioyyanlosdirmaya Vo onlarin halli ti¢iin strategiyalarin islonib hazirlanmasina komok edir.

Aparilan tohlillor osasinda tez xarab olan yiiklorin  avtomobil noqgliyyati ilo daginmasinin
tohliikasizlik gostaricilorinin yuxarida qeyd olunan todqiqat tisullarinin miiqayisali xarakteristikalarini
cadval 2 soklinda gostarmak olar.

Cadval 2
Tez xarab olan yiiklorin avtomobil naqliyyati ilo dasinmasinin tahliikasizlik gostaricilorinin
tadqiqgat iisullarinin miiqayisali xarakteristikalar:

Todqiqgat Todqiqat Todqigat | Todqiqat Todqiqat Todqigat | Tadqiqat
Ne | {isulunun iisulunun tsulunun | tsulunun tisulunun tisulunun | tisulunun
adi novlori xarakteris- | saciyyavi istifado istlin catigma-
tikasi xtisusiy- saholori cohatlori yan
yotlori cohatlori
1 2 3 4 5 6 7 8
1. | videomii- - videokame-| yiiklora no-| nagliyyat 1)ogurluq -
sahido ralar an- zarati  vo meydanga- | vo vanda-
sisteminin barda bag ogurlug- lart vo an- | lizm  riski
tohlili veranlori dan vo zo- barlarda koskin aza-
metodu real  vaxt] dolonmo- lir;
rejimindo | don qorun- 2)anbar is-
izlomok vo masint  to cilori va zi-
geyd min edir
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Codval 2 davami
2 3 4 5 6 7 8
etmoklo yaratgilora
ogurluglarin nozarat;
vaxtinda 3) sistema
askarlanmasi uzaqdan
Vo qarsisinin daxil ol-
alinmasina, mag im-
istonilon goz- kani
lonilmaz  vo-
ziyyato ope-
rativ  miida-
xilo  etmoy9d
imkan verir
informasi- - informasi- kiberhii- naqliyyat zaif toraflan -
ya tohli- yanin  mii{ cumlarin vg sirkatlorinin | miioyyan
kasizliyi hafizosinin | molumat sistemlori vq edilir; risk-
sisteminin movcud  vo- sizmasinin | proseslori lor minimu+
auditi ziyyatinin qarsisinin ma endirilir
giymatlon- | alinmasi,
dirilmasi, zaifl logistika
taraflorin proseslori-
miioyyon nin davam-
edilmasi  vq liligmin to-
risklori mini4 min edilmo-
muma endir{ si vo qa-
mok tictin nunvericili-
tovsiyolorin | yin tolablo-
hazirlanmasi | rina uygun-
lug
totbiqi a)dasinma | logistika ilg ardicil $o- | dasinmanin | dasinma hor bir|
sistem prosesinin | bagli  miix{ kildo xii- | tohliikesizli- | vaxtint vo | omaliy-
analizi optimallasd| tolif = moso4 susi omo- | yinin saviy- xorclorini | yatin  bir
1rmast lalar tiglin op liyyatlarin | yosinin qiy- azaldir maqsadi
timal hollori yerino ye- | matlondiril- var va har
tapmaga im- tirilmosini | mosindo biri ta-
kan verir ohats edir mamlan-
b) planlas- | yiiklorin an- resurslar- | digdan
dirma barlarda yer- dan daha | sonra
lasdirilmasi samoarali konkret
ticlin optimal isifado vo | natico
sxemlorin v3 sifariglorin | gézlonilir
mallarin yerino ye-
catdirilma tirilmasi
codvalorinin vaxtinin
yaradilma- azaldilma-
smma komok st
edir
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Cadval 2 sonu
1 2 4 5 6 7 8
4. | nogliyyat yiiklorin yiiklorin nagliyyat vo yuklorin da- -
vo anbar- istifadosi no qodor | anbarlarda | sinmast  vo
larin tohli- tohlil  edilif istifado saxlanmast
li metodu vo  gatdiril{ olundugu- proseslari
mast planlas-{ nu  tohlil optimallas-
dirthir etmok olar dirilir
5. | struktur logistika sis-| dasinma logistikada | optimal -
tohlil teminin kom- zamani1 yii- yiikiin tohlii{ tochizat
metodu ponentlori | kiin  mayal kasizliyinin | strukturunu
arainda doyori, cat- tomin  edil{ miioyyan
asililiglart vo dirilma maosi etmoyo
optimal toc- miiddoti, to- imkan verir
hizat struk- dariik hacH
turunu miloy- mi = vo  d.
yon edir amillor no-
zaro alinir
6. | “Meyarlar. identifikasiya molumat logistikada | omok xorc- konkret
Hadisalar. dan, tohlildon| toplanilir, | yiikiin tohlii- lori azalir; voziyyet-
Qaydalar" vo  qiymot{ meyarlara | kosizliyinin | miixtalif lor {igiin
(M.H.Q) londirmadon | gora tosni- | tomin  edil4 risk  kate4 giymot-
metodu ibaratdir fatlagdiri- | mosi qoriyalari- | londirmo
lir,  risk ni  giymot{ Sistemi-
saviyyosi londirmok | nin islo-
komiyyat- mimkiin- | nib  ha-
co qiymaot- diir; riskle- zirlanma
londirilir rin  avto- ¢otinliyi
matik  he-
sablanma-
s1; risk so-
viyyasinin
komiyyat
qiymatlon-
dirilmasi;
riskin  so-
boblori il9
bagl izahat

Coadval 2-don goriiniir ki, tez xarab yiiklorin tohliikesizlik gostoricilorinin todqiqat iisullari onlarin
tohliikasizliyini hartarafli tomin edir: ogurluq ve vandalizm risklori azalir (videomiisahida sisteminin
tohlili metodu), dasinmanin zaif toraflori miioyyan edilir (informasiya tohliikasizliyi sisteminin auditi),
dagimma vaxtt vo Xorclori azalir, resurslardan daha somorali istifado olunur (totbigi sistem analizi
metodu), yiiklorin anbarlarda daginma vo saxlanma proseslori optimallagdirilir (nagliyyat vo anbarlarin
tohlili metodu), optimal tochizat strukturu miioyyan edilir (struktur tohlil metodu) vo miixtalif risk
kateqoriyalarmni qiymatlondirmok miimkiin olur (“Meyarlar. Hadisalor. Qaydalar" metodu).

Elmi yenilik: tez xarab olan yiiklorin avtomobil nagliyyati ilo daginmasmin tohliikesizlik va
keyfiyyot gostoricilorinin  movcud todiqat tdsullart aragdirilmis vo onlarin  miigayisali tohlili
aparilmigdir.
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Praktik ahamiyyati: Tez xarab olan yiiklorin avtomobil noagliyyati ilo dasimalarinin
tohliikasizlik vo keyfiyyat gostoricilorinin todgiqat tsullarinin aparilmis miiqayisoli analizinin
naticalori soziigedon yiiklorin logistik dasimalarinin tohliikasizliyi vo keyfiyyatinin yiiksaldilmasi
ticiin tadbirlarin islonmasine komoklik gostaracokdir.

Iqtisadi samarasi: Tez xarab olan yiiklorin avtomobil naqliyyati ilo dasimalarinmn tohliikesizlik
Vo keyfiyyat gostoricilorinin todgiqat tsullarmin tohlili naticalorindan istifads etmoklo soziigedon
yiiklarin logistik dasimalar1 zamani yolda bas veran xarab olma, itki vo zadalonma risklarinin, elaca do
konar miidaxilalorin minimuma endirilmasi igtisadi Somara veracokdir.

Natica. Aparilan tohlillor onu gostorir Ki, tez xarab olan yiiklorin logistik dasimalarinin
tohliikasizlik vo keyfiyyat gostaricilorinin todqiqat tsullart miixtalif dogigliys, etibarliliga vo amok
tutumuna malikdir. Se¢im zamani1 bu vo ya digor tadgigat metoduna dstiinliiyiin verilmasi qarsiya
goyulan magsad, konkret masalalar va tolablar, eloco do metodun tatbigindan alds olunacaq iqtisadi
somoaradon asilidir. Buna goro do soziiglidon yiiklorin dasomalarinin keyfiyyoat vo tohliikasizlik
saviyyalarinin yiiksaldilmasi iigiin bir yox, bir ne¢o todgigat metodundan istifado etmok mogsads
uygundur. Bela olan halda minimum itkilorlo maksimum samara alds etmok olar.
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Pe3ztome. [lockonvbKy nepeeoska CKOpONOPMAWUXCSL 2PY308 ABNIACMCS CLONCHBIM U PUCKOBAHHBIM
npoyeccom, nokasameiu, obecneuugarowue 0OE30NACHOCMb U KA4ecmeo Nepeo3Ku, HeoOX00UMO
OYEHUBAMb C UCNONIL3OBAHUEM PAZTUYHBIX MEeMO008 UCCAed08aHus. TouHOCmMb pe3yibmamos OyeHKU
3a8ucum om NpasuUIbHO20 8bIOOPA IMUX MEMOO08, VEA3AHHBIX NO KAXCOOMY nokazamento. Ilo smotl
NpUYUHEe CMambsi NOCESUWEHA PACCMOMPEHUID BbIUEYKA3AHHbIX Memo008 ucciedosanus. Ha ocnoge
NPOBEOEHHBIX UCCAe008AHUL 8 CIMAMbe PACCMOMPEH PO Memo008 U NPOBeOeH UX CPAGHUMENbHDIL
ananus. Ha ocnose amanusa evisenenvl npeumywecmea u HeOOCMAMKU Memo008 UCCIe008aHUsl,
000CHOBAHO UX NPUMEHeHUe NPU ABMOMOOUTbHBIX Nepeso3kax. B cmamve packpvimsi npakmuyeckas
3HAYUMOCHb NPOBEOCHHBIX AHANU308 U IKOHOMUYECKULL dhekm, KOmopulil Modxicem Obimb NOJYUeH
OmM NpUMEHEHUsL U3YYEHHBIX MeMmO0008.

Knrwouesvie cnosa: cxoponopmsiwuecs 2epy3vl, a6mMoOMOOUNbHbIE Nepeso3KuU, NoKazamenu
Kayecmea nepegosKu, noxazamenu 0e30nacHOCMU Nepeso3KU, Memoo MepMOPaMM, NPUKIAOHOU
CUCMEMHBLIL AHAU3, OPIAUH-MOHUMOPUHE, OHIAAUH-MOHUMOPUHS, YOapHble UHOUKAMOPbL, HAMYPHOILL
Memoo UCciedo8aHull.
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METHODS FOR RESEARCH INDICATORS OF SAFETY AND QUALITY OF

AUTOMOBILE SHIPING OF PERISHABLE GOODS AND THEIR COMPARATIVE
ANALYSIS

Hajar Siyavush Huseynzadeh, Nariman Shahlar Safarov
Azerbaijan University of Technology
'kh.guseynzade@mail.ru, 2nrimansfrov@gmail.com

Summary. Since the transportation of perishable goods is a complex and risky process, the
indicators that ensure the safety and quality of transportation must be assessed using various research
methods. The accuracy of the evaluation results depends on the correct choice of these methods, linked
according to each indicator. For this reason, the article is devoted to the consideration of the above
research methods. Based on the research conducted, the article examines a number of methods and
conducts a comparative analysis of them. Based on the analysis, the advantages and disadvantages of
research methods are identified, and their use their use during automobile shiping is justified. The
article reveals the practical significance of the analyzes performed and the economic effect that can be
obtained from the application of the studied methods.

Key words: perishable goods, automobile shiping, shiping quality indicators, shiping safety
indicators, thermogram method, applied systems analysis, offline monitoring, online monitoring,
impact indicators, natural research method.
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LOGISTIK NOQLIYYAT KOMPLEKSI
!Bohram Ziilfi oglu Verdiyev, Hason Mommad oglu Farzalizads

Azarbaycan Texnologiya Universiteti
Yverdiyevb@mail.ru, *ferzelizadehesen@gmail.com

Xiilasa : Moqalado logistik nagliyyat kompleksinin olko igtisadiyyatimin inkisafinda rolu
arasdirilarag, igtisadiyyata tasir edan amillor miiayyon olunmusdur. Olka iqtisadiyyatina tasir edan
amillar kimi nagliyyat va logistika sanayesinin takmillasdirilmasi, nagliyyatda amayin mohsuldarliginin
artirtlmast yollart va digarlari gostarlimisdir.

Agar sozlor: Logistika, nagliyyat, igtisadi inkisaf, amok mahsuldarlig,sanaye

Nogliyyat vasitolori istehsal prosesinin davami olaraq mahsullari istehsal yerlarindan son toyinat
montagalarina ¢atdirmaqla mohsullarin doyarinin formalagsmasinda mithiim rol oynayir vo bilavasita
istirak edir. O, mohsullarin istehsali prosesini davam etdirir vo onu dovr etmo prosesi ¢ar¢ivasinda
basa ¢atdirir.

Miasir dovrdo nogliyyat Azorbaycanin iqtisadi infrastrukturunun osas torkib hissasine
cevrilmisdir. Onun somarali foaliyyati bir torofdon iqtisadiyyatin toskilindo vo homds sosial sahanin
isindo miithiim sort hesab edilir, digar torofdon iso coamiyyat vo igtisadiyyat naqliyyat sistemi {igiin
“ictimai sifarisi” formalasdirir. Belo ki, nogliyyat sektorunun malik olmali oldugu xiisusiyyatlordon
birido miistorilorin tolob vo tokliflorine uygun xidmot gostormok olmalidir. Bels soraitds iqtisadiyyatin
irallayisinda nagliyyati yalniz bir saha kimi giymatlondirmak dogru olmaz. Nagliyyat yiik va Sarnisin
dagimalarinda, toSorriifatin idarsolunmasinda, habelo insanlarin hayat foaliyyatindo sorbastliyin,
rogabatin vo ohalinin hoyat soraitinin yiiksolmasinin tominatidir. Noqliyyatin inkisafi sayosindos
nogliyyat proseslorinin salis islomasi, rayon iqtisadiyyatinin foaliyysti tomin edir, milli igtisadiyyatin
imumi iqtisadi yiiksaligino miisbat tosir gostarir.

Nogliyyatin strategiyasi va inkisafi botovliikde 6lkeanin sosial-igtisadi vo geosiyasi magsadlarlo
uzlasir. Biitov iqtisadi sahanin inkisafi, omtoa horokatinin siiratlondirilmasi, miixtalif regionlar arasinda
noqgliyyat sisteminin inkisafi bu moagsadlors nail olmagq iigiin vacib rol oynayir.

Nogliyyatda omoayin mohsuladarligini yiiksaltmok va yiiklorin ¢atdirilmasina sorf olunan vaxti
azaltmagq iqtisadiyyatin inkisafina tasir edon miihiim amil hesab olunur.

Olks iqtisadiyyatina tosir edon bir digor amil kimi : yol-nagliyyat hadisalorinin sayinin
azaldilmasi , avtomobil yollarinin istismar uzunlugunu géstormak olar.

- iqtisadi inkisafa vacib tosir gostoron logistika infrastrukturunu daha miikommal hala gatirmok
Va ticarat maneslorin azaldilmasi ola bilar.

Nogliyyat omayin mohsuldarligini necs artira bilorik?

- Dagima vo saxlama sektorunun proseslorin avtomatlagdirilmasi, is¢i qiivvesi c¢atismazligini
azaldacaq vo mohsuldarlig artiracaq .

- Catdimlma tg¢iin  avtomatlasdirilmis  nogliyyat vasitolorindon vo smart miigavilo
texnologiyasindan istifada.

- Omoyas (onast edon texnologiyalardan istifade: Bu texnologiya is¢i amayini shomiyyatli
doracodo azaldir vo mallarin dasinma siiratini  xeyli yiiksoldir. Bu zaman iss gonast edilon vaxt vo
insan enerjisi basqa magsadlar va proseslor tigiin istifads oluna bilar.

- Miiossisa isgilorini maddi baximdan havaslondirorok amok mohsuldarliginin artmasina tasir
etmok olar.
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- Avtomatlagdirmada amoliyyatin mitkommaolliyi {i¢lin investisiyalar mohsuldarligin artmasina
komok eda bilor.

- Kadrlardan faydali istifads vo isin daha yaxsi icra edilmasi tolobi vacibdir.

- Iso gotiiriilon praktiki tolim ke¢mis insan kapitali doyison proseslore, is miihitino Vo
texnologiyalara o godar do yaxsi hazirliglt deyil ki, bu da amok mohsuldarligina tasir edon digar vacib
amildir. Mohsuldarligin artirilmasinin garsisinda duran maneanin no oldugu sorusulduqda, dasima vo
saxlama sektorunda an ¢ox diqqot ¢okon fakt ixtisasli kadr ¢atismazligidir . Bundan sonra isa iqtisadi
geyri-miioyyanlik yaradan xarici amillar vo maliyys resurslarinin ¢atismazhigr golir.

Sirkotdo mohsuldarligini yiiksaltmok {igiin yalniz bir ne¢a asas yol var.Sirkat galiri artira, xarclori
azalda vo ya vaxtina qonast edo bilor. Vaxta gonast etdiyi zaman dolay1 yolla xarclori azaltmis olur.
Bu iso mohsuldarliq nazariyyasi adlanr.

Mohsuldarliq dasima operatorlari {i¢iin miithiim bir amildir vo regional vo milli iqtisadi inkisafin

osas siirtictisiidiir. Mosoalon, yiik operatorlari mohsuldarligi yiikk masin1 basina dasinan ton, km vo ya
hor siiriici iiglin samil edilon giindalik todariikloro géro nozoro alir. Tranzit operatorlart har bir
nagliyyat vasitasine xidmat edon sornisin km-lorini hesab edirlor. Siiratli, tohliikasiz vo etibarli olan
nagliyyat vasitalori vo somarali olan yiik gotiirma Vo gatdirilma sistemlari mohsuldarligin artirilmasina
komok edir.
Mohsuldarliq is¢ilarin igloma siiratini 6lgiir, mallarin gabulu, otiiriilmasi va ya verilon isi tam sokildo
tamamlamaq. Sirkato investisiya qoymaqg vo ya alds olunan golirdon sohimdarlarin payini gaytarmaq
mohsuldarliga tasir edon amillardir. Digor amillordon biri iso yiiklorin ¢atdirilmasina sarf olunan vaxti
azaltmaqdir.

Hor bir yiik maginindan on faydali sokilds yararlanmagq {igiin noagliyyat vasitolorinin yiiklonmo
doracasini yaxsilagdirmaq lazimdir.

Miistori anbarlari arasinda yiikloma-bosaltma soforlorini azaltmaqla yiikk masmlarinin har biri
tiglin miimkiin olan on yiiksok yiikloma siiratini hodoflomalidir. Hor gedisdo maksimum sayda aliciya
mal catdirlmalidir. Bu yolldan istifado etsok yilik masinlarinin bos islomays sorf etdiyi vaxti
azalacaqdir, homginin yiik gondormalorini optimallagdirmaga komok edo bilar.

Istehlakgilara alislarini birbasa magazadan vo ya anbardan gétiirmoyo imkan yaratmagla,
mohsullart slgatan etmoklo lazim olan vaxti mithiim doracods endiro bilorsiniz. Catdirilmaya sorf
olunan vaxti azaltmaq tg¢iin inventar idaroetmasini optimallasdirmaq lazimdir. Miiossisa sahib
oldugunu mallar hagqqinda na gadar ¢ox molumata sahibdirss , nega sifarisin yerina yetirilo bilocayi vo
onlarin hans1 miiddatds yani ,na godor tez bir zamanda gondarilocayi ilo bagl daha ¢ox cevikliyi var.

Miiayyan mohsul vo ya xidmots talobatin siiratlo artdiginin forginds olmasaniz belo ehtiyatinizin
tilkondiyi hallardan qagmaga komok edacok.

Avtomatlagdirilmis sistemlori  sayasindo qablasdirma amoaliyyatlart1 zamani miihiim doaracad
vaxta gonast etmoyo imkan verir: rahat vo dogiq horokatlor sayasinda robotlar tokbasina miisyyan
edilmis tokrarlanan islorin ¢ox yaxs1 sokilda tistasindon galir.

Nogliyyat vo logistika sonayesi 6lkoado diger sektorlart gidalandirir,homin bu sektorlar: kond
tosarriifati, sonaye, istehsal,parakonds satis yerlari va s.

Igtisadi “toklif vo tolob” prinsiplorin yerino yetirilmosi iigiin sonayeni tonzimlomok osas
islordandir . Texnoloji uygunlagma 6lko iqtisadiyyatinin davam etmasinds bdyiik rola malikdir.

Makroiqtisadiyyatin osas Olgiilorindon biri iqtisadiyyatda bas veron artimlardir vo bunda
nagliyyat vo logistika asas rol oynayir. Olkeni iqtisadi artima hovaslondirmok {iciin hokumat avtomobil
, domir yollari, hava limanlar1 vo limanlar kimi digar nagliyyat-logistika infrastrukturuna sermays
qoymalidir.

Infrastrukturlardan arasikesilmoz istifado etdiyi iiciin noqgliyyat sektoru iqtisadiyyatin vacib
torkib hissasi va inkisafinda istifado edilon timumi alatdir.
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Olkenin iqtisadi inkisaf saviyyasi ilo nogliyyat infrastrukturunun komiyyat va keyfiyyati arasinda
olago var. Yiiksok sixliglt naqliyyat infrastrukturlu sobokalor adoton yuxari inkisaf soviyyasi ilo
alagoalondirilir.

- Nogliyyatda somorali dagima bir ¢ox iqtisadi sektorlarda xarclori azaldir, geyri-Samorali dagima
iSa bu xarclori artirir.

- Nogqliyyat sirkatlori 6z ehtiyatlarinin vo ehtiyaclarinin bir hissasini ( yani: yanacaq, tochizat,
texniki xidmot) yerli tochizat¢ilardan alirlar. Bu voasaitlor iso 6lko iqgtisadiyyatda olava doayar vo
mosgulluq yaradir.

- Ticaratdo manealorin azaldilmasi, gémriikds bas veran proseslorin sadslasdirilmasi va logistika
infrastrukturunun daha yaxsi hala gotirmok vo ticarotin asanlasdirilmasi ticaratin  homginin
artirtlmasina vo iqtisadi artimi hovaslondirmays komok eds bilar.

- Logistika senayesi is yerlarinin yaradilmasina miihiim sorait yaradir vo 6lkads insanlar tigiin is
imkanlar1 tamin edir.

- Logistika sektoru ilo bagli investisiyalar istehsal, satis kimi digar sektorlarda iqtisadi foallig
yiiksatmokloa dolayi yolla is yerlori yaratma imkanina malikdir.

- O, daxili vo xarici bazarlara ¢ixigi tomin edir ki, bu da ticarat hacminin artirilmasina vo
yatirimlarin calb edilmosine komok edir; regionlar1 daha rogabatli edir; olagsli senaye saholarinin
inkisafina dostok verir,

Iqtisadi artim giinii -giindon daha gox noqliyyat inkisafi ilo hom da logistika {i¢iin vacib hesab
olunan idaroetma tocriibasi ilo alagalondirilir.

Notico : Aparilan aragsdirmalar gostorir ki, iqtisadi inkisafi tokmillogdirmok ti¢lin nagliyyatda
arast kosilmoz istifado edilon nogliyyat-logistika infrastrukturlarina avtomobil, domir yollari, hava
limanlar1  vo digorlorine  sarmays qoyulmali, yiiklomo-bosaltmada miiasir texnologiyalara
uygunlagsmali, ixtisasli kadr c¢atigmazliginin qarsist alinmali, noagliyyatda Somoroli dasinma
planlasdiriimalidir.
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Summary. The article deals the role of the logistics and transport complex in the development of
the country's economy and identifies the factors affecting the economy. The factors affecting the
country's economy include the improvement of the transport and logistics industry, ways to increase

labor productivity in transport, and others.
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PLAN OF MELIORATIVE MEASURES CONDUCTED ON THE BASIS OF THE SOIL
SURFACE TEMPERATURE MAP OF THE UPPER SHIRVAN KANAL SURROUNDING
AREAS COMPILED WITH THE LANDSAT 8 SATELLITE
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Summary. Remote sensing plays a significant role in generating the temperature map of the soil
surface. Remote sensing provides highly accurate analysis to create a 3D model of the terrain,
accurately depicting elevation changes on the soil surface. These variations in soil surface elevation
can contribute to temperature fluctuations on the surface. The data obtained by remote sensing is
utilized to forecast and understand temperature changes on the soil surface. Remote sensing is also
used to understand soil surface characteristics, the mechanisms of solar radiation effects, water flow,
and temperature variations beneath dry surfaces. This technology is crucial not only in creating
temperature maps of the soil but also in various fields such as industry, agriculture, and
environmental conservation, where maps are utilized for planning and management purposes. For
remote sensing, three processes must be performed initially: spaceborne, airborne, and ground-based
observations. Multilevel sensing is used together at these levels to obtain more detailed information
about the terrain or object. Using remote sensing, a soil surface temperature map for the areas around
the Upper Shirvan Canal has been prepared for the current year (August). According to the map, the
maximum temperature for the research area in August was approximately 47°, and the minimum
temperature was around 10°. The meliorative measures required for a research area based on the
temperature indicator of the soil surface are shown in the article.

Key words: ArcGIS, Remote Sensing, Landsat 8, Soil, Reclamation, Temperature

Introduction.Distance zoning is a process whereby a person can differentiate or correlate
objects or information at different distances, and it can be considered a concept with various
applications. When referring to the concept, navigation, automated vehicles, digital imaging and
processing, security systems, etc. are taken into account.

Distance zoning is utilized in a wide range of fields, sources, and various technologies (such as
digital processing, optical and radar technologies). Distance zoning technology can be applied to offer
users closer, more useful, or limited connections and experiences with objects around us.

Distance zoning allows for studying the temperature of the soil, as well as water bodies, learning
about collector drainage systems, and conducting monitoring of precipitation and snow cover.
Additionally, it provides valuable information about hydrological processes. The ability of distance
zoning to detect changes in water levels and determine potential flood risks enhances the management
of water resources and flood forecasting

The management of continuous water and soil resources is crucial for both ecological balance
and human needs. Distance zoning offers valuable insights into the dynamics and quality of water in a
watershed, as well as several parameters in the soil [3].

Method and Results.The areas around the Upper Shirvan canal located in the Republic of
Azerbaijan have been studied as a research object. The canal covers the area from the Mingachevir
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reservoir on the left bank of the Kura river to the Hacigabul Lake. When considering the relief, mainly
flatness is observed. The territory includes the administrative regions of Agdash, Ujar, Zardab,
Goychay, Kurdamir, Agsu, Shamakhi, and Hacigabul.

The methodology of the research involved the use of Geographic Information Systems (GIS).
Specifically, for the current year, a heating map of the soil surface of areas around the Upper Shirvan
canal was compiled using the distance zoning method. Landsat handbook and Landsat 8 satellite
imagery were utilized for this purpose.

It is worth noting that there is a relationship between the temperature of the soil surface and
meliorative measures. The temperature of the soil surface is an important factor for plant growth, and
meliorative measures play a significant role in regulating and optimizing soil temperature. Drainage
systems can be cited as an example. Water can affect the temperature of the soil. High water levels in
winter can make the soil colder. Drainage measures help regulate the temperature by ensuring proper
water intake and drainage from the soil.

Additionally, mulching (cover cropping) is used to stabilize soil temperature and reduce
variability.

As it is known, each soil naturally has different temperature regimes. Considering these
temperature regimes, appropriate plants and crops should be selected. Having the right minerals and
fertilizers in the soil is important for plants. Proper fertilization ensures the health and survival of the
plant, thus affecting soil temperature.

These measures play a significant role in regulating soil surface temperature and creating a
suitable environment for plant growth.

It should be noted that Landsat 8 satellite is operated by the National Aeronautics and
Space Administration (NASA) and the United States Geological Survey (USGS). This satellite is
designed to capture images of the Earth's surface across a wide spectrum and is intended for use in
various fields such as soil, water, land improvement, forestry, geographic information systems, etc.
The use of Landsat 8 satellite imagery is currently openly available to everyone. This facilitates
research, planning, and obtaining information from experts on the environment worldwide and ensures
analysis [6].

Fig 1. Multispectral image of the area around the Upper Shirvan canal taken from the
Landsat 8 TM satellite

Landsat 8 satellite is updated every 16 days. In the research conducted, the TIR band (Band 10)
was used to study the temperature of the soil surface [6]. Based on the satellite data for August 2023,
the areas around the Upper Shirvan canal were studied. The bands of Landsat 8, along with their
distinguishing abilities and wavelength, are shown in Table 1 (Table 1).

Table 1.
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Operational Land Imager and TIRS (LANDSAT-8)

Wavelength Resolution
Band (micrometers) (meters)
Band 1- Ultra Blue (coastal/aerosol) | 0.435-0.451 30
| Band 2 — Blue 0.452 - 0.512 30
Band 3 — Green | 0.533 - 0.590 30
| Band 4 — Red 0.636 - 0.673 30
Band 5 - Near Infrared (NIR) | 0.851-0.879 30
| Band 6 - Shortwave Infrared (SWIR) 1 1.566 - 1.651 30
Band 7 - Shortwave Infrared (SWIR) 2 | 2.107 - 2.294 30
| Band 8 — Panchromatic 0.503 - 0.676 15
Band 9 — Cirrus | 1.363 - 1.384 30
| Band 10 - Thermal Infrared (TIRS) 1 10.60 - 11.19 30
Band 11 - Thermal Infrared (TIRS) 2 | 1150 - 12.51 30

For calculation the following values Meta data were used:
+ Radiance Add Band-10 =0.10000

4+ Radiance Mult Band-10 =3.3420E-04
+ K1 Constant band-10 =774.8853
4+ K2 Constant Band-10 =1321.0789

Discussion.The temperature map of the soil surface with Landsat 8 satellite around the Upper
Shirvan canal was prepared following these steps: Firstly, the boundary of the research area was
processed online at a scale of 1:100,000. Then, based on the boundary of the research area, imagery for
Band 11 for the month of August was downloaded from Landsat 8 satellite along with the MTL.txt
file. Using the downloaded imagery for Band 10 and referring to the Landsat 8 handbook, the
temperature map of the soil surface was compiled [2]. For this, the spectral radiance (LA) was
calculated using commands in ArcToolbox in the ArcGIS software, a product of the Esri company.
The necessary information for calculating LA was extracted from the MTL.txt file downloaded from
the Landsat satellite. LA is calculated using the following formula [5]:

L A=ML*Qcal+AL (1)
Where:

LA = Spectral radiance (W/(m2 * sr * pm));

ML=Radiance multiplicative scaling factor for the band (RADIANCE_MULT_BAND_n from
the metadata);

AL = Radiance additive scaling factor for the band (RADIANCE_ADD_BAND n from the
metadata);

Qcal = Level 1 pixel value in DN.

For 1 LPGS (space photo) products, "1" was accepted for NLAPS (1 band space image) products
developed after the date of 4.04.2004. A “0” was accepted for the NLAPS (1 band space image)
product developed before 4.05.2004. QCALMAX = Maximum accumulated calibrated pixel value [1]

After calculating LA, the soil surface temperature is calculated using the following formula:

Where: T= Top of Atmosphere Brightness Temperature (°C), LA= TOA Spectral Radiance (Watts/ (m2
* sr* um)), K1 = K1 Constant Band (No.), and K2 = K2 Constant Band (No.).
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The temperature we get is given in Kelvin. To convert the Kelvin unit to the Celsius unit, it was

converted using the following formula using raster calculation using Map Algebra.
T (Selsi) = T (kelvin) -273,5 (3)
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Fig.2 Land surface heating map around the Upper Shirvan channel

Conclusion.The temperature map of the soil surface around the Upper Shirvan canal for the
current year indicates that the maximum temperature in August was 47°C, while the minimum
temperature was 10°C.

The maximum soil temperature of 47°C can have various effects on meliorative measures. High
soil temperature can pose problems for plant root systems. Plant roots need to absorb water and
oxygen to stay within an optimal temperature range. High soil temperature can hinder the uptake of
water and nutrients by causing the soil to dry out, leading to dehydration of plant root systems.
Additionally, high temperatures can lead to drying effects, causing plants to lose water and resulting in
the drying of seeds or seedlings.

Regarding microbial activity, high soil temperature can also affect the activity of
microorganisms. Many beneficial microorganisms thrive within an optimal temperature range.
However, their activity may be restricted at high temperatures, resulting in a decrease in the
breakdown of substances in the soil and a decrease in the availability of minerals necessary for plants.

High soil temperature can also increase the risk of vegetable contamination. For example,
excessively high soil temperatures increase the risk of future crops being contaminated by harmful
microorganisms or external chemicals.

To address these issues, measures such as irrigation, mulching, or shading of plants should be
implemented as preventative or protective measures. However, for long-term solutions, more serious
meliorative measures, such as changing soil structure and managing water circulation, may be required
to effectively regulate soil temperature.

The minimum soil temperature of 10°C can also have positive or negative effects on meliorative
measures. For many plants, a soil temperature of 10°C provides an ideal or excellent environment. At
this temperature, plant root systems can effectively absorb water and mineral nutrients and have an
environment suitable for optimal development.

At a temperature of 10°C, there is a reduced risk of soil compaction and drying, which is
considered an important goal for increasing the effectiveness of temporary water supply to plants and
water use.
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At this temperature, optimal conditions for microbial activity in the soil are also provided. This
helps with the breakdown of organic matter in the soil, the processing of mineral substances, and the
provision of minerals required for plants.
It should be noted that at a temperature of 10°C, there is a higher probability of producing more

crops or better quality crops for plants. Better plant growth and health can ultimately lead to higher
productivity and quality.

To restore or maintain the ideal soil temperature, appropriate drainage, mulching, and irrigation
measures should be provided. It should be noted that maintaining soil temperature at an optimal level
with engineering measures is of long-term importance.
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YUXARI SIRVAN KANAL OTRAF ORAZILORIN LANDSAT 8 PEYKIi iLO TORTIB
OLUNMUS TORPAQ SOTHIi TEMPERATUR XORITOSI OSASINDA APARILAN
MELIORATIV TODBIRLOR PLANI
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Xiilasa. Uzagdan zondlama torpag sathinin temperatur Xxaritosinin yaradilmasinda miihiim rol
oynayir. Uzagdan zondlama torpagin sathinda hiindiirliik dayisikliklorini dagiq tosvir edan relyefin 3D
modelini yaratmagq iigiin yiiksak daqiglikli analizlor togdim edir. Torpagin sathinin hiindiirliiyiindaki bu
doyisikliklor sathda temperaturun dayismasina kémak eda bilar. Uzagdan zondlama ilo alda edilan
Malumatlar torpagin sathindoki temperatur doyisikliklorini prognozlasdirmaq va anlamaq ficiin
istifada olunur. Uzagdan zondlama hamginin torpagin Sathinin xiisusiyyatlorini, giinag radiasiyasinin
tosir mexanizmlorini, su axint va quru Sathlor altinda temperatur doayisikliklorini basa diismak iiciin
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istifada olunur. Bu texnologiya tokca torpagin temperatur xaritalorinin yaradilmasinda deyil, hom da
Xaritalarin planlagdirma va idaraetma maqsadlori iigiin istifads edildiyi sanaye, kand tosarriifat: vo
atraf miihitin miihafizasi kimi miixtolif sahalorda cox vacibdir. Uzagdan zondlama iiciin ilkin olaragq ii¢
proses yerina yetirilmalidir: kosmosdan, havadan va yerdan misahidoalor. Orazi va ya obyekt haqqinda
daha atrafli molumat alda etmak iiciin ¢coxsaviyyali zondlama bu saviyyalarda birlikda istifada olunur.
Uzaqdan zondlamadan istifado etmaklo cari il (avqust ay) ii¢iin Yuxart Sirvan kanali atrafindak
arazilor iigiin torpaq sathinin temperatur xoritosi hazirlanmisdir. Xoritoya aSason, avqust ayinda
todqigat sahasi iiciin maksimal temperatur taxminan 470, minimum temperatur isa /00 civarinda
olmusdur. Torpaq sathinin temperatur gostoriCisi asasinda todqigat sahasi iiciin tolob olunan
meliorativ tadbirlor maqalada gostarilmisdir.

Acar sozlar: ArcGIS, Uzaqdan Zondlama, Landsat 8, Torpag, Meliorasiya, Temperatur
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TEMIIEPATYPBI IOYBBI NPUJIETAIOIIIUX TEPPUTOPHUM BEPXHEIIIMPBAHCKOI'O
KAHAJIA, COCTABJIEHHOM C IOMOIIBIO CITYTHUKA LANDSAT 8

Canum Xadmus oray CaanmoB
Canumiin AzepOaii/uKaHCKMA HAYYHO-MCCJIeJ0BATEIbCKUI HHCTUTYT MEJIMOPALMHU, JOKTOPAHT
ATeHTCTBO BOJHBIX pecypcoB A3epoaiigxanckoi Peciiydaunku, 'ocynapcrBennas ciayxoa
HA/130pa 3a oXpaHoii BoAHBIX pecypcoB, OO0 «CEJAM» , Un:keHep
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Pe3ztome. /[ucmanyuontnoe 30HOUPOBAHUE USPAEN BAICHYIO POTb 8 CO30AHUU MeMNepamypHoll
Kapmsl NOBEPXHOCMU NOUYBbL. JJUCmanyuonHoe 30HOUposanue obecneyusaen 6biCOKOMOUHBIL AHAIU3
ons coz3oanus 3D-modenu penvegpa, mouno omobpaxcas usmeHeHus: 8b1COMbl HA NOBEPXHOCMU NOUBHI.
Omu usmeHeHus blCOMbl NOBEPXHOCU NOYUBLL MO2YM CNOCOOCMBOBAMb KONEOAHUAM MeMNepamypul
Ha nogepxnocmu. /lanuvie, NOIYUEHHbIE C NOMOWBIO OUCTIAHYUOHHO20 30HOUPOBAHUSL, UCHOb3YIOMCS
01 NPOCHO3UPOBAHUA U NOHUMAHUA UBMEHEHUUl —MmeMnepamypbl HA NOBEPXHOCMU  NOUBHI.
Jucmanyuonnoe 30H0Upo8anue maxice UCNONbL3Yemcs 0711 NOHUMAHUSL XAPAKMePUCMuK HO8EPXHOCIU
NOYBbl, MEXAHUZMOB BO30€UCMEUs. COTHEUHOU paouayuu, nomoxa 600bl U KOIeOAHUU memMnepamypbl
nOO CYXUMU NOBEPXHOCMAMU. DMa MEXHON02UsL UMeem peularowee 3HaYeHue He MoabKo OJisk CO30AHUS
memMnepamypHuixX Kapm noyebl, HO U 8 PA3IUYHbIX 00IACMIAX, MAKUX KAK NPOMbIULIEHHOCb, CelbCKOe
X035UCMB0 U OXPAHA OKpydcaloujell cpeobvl, 20e Kapmvl UCHOAb3YIOMCS O Yeael NIAHUPOBAHUS U
ynpasenenus. s OUCMAHYUOHHO20 30HOUPOBAHUS USHAYAILHO OOJHCHbL OblMb GbINOJIHEHbl MPU
npoyecca: Kocmudeckue, 6030YUIHble U HaszeMHble HaOM0OeHus. MHozoyposHesoe 30HOUpOBaHUE
UCNONIb3YemCsl COBMECHHO HA dMUX YPOBHAX OJisl NOJYYeHUs: Oonee noopoOHOU ungopmayuu o penvede
unu  obvexme. C nomowpio OUCMAHYUOHHO2O 30HOUPOBAHU ObLIA NOO020MOGNeHA Kapma
memnepamypbl. NOGEPXHOCMU NOYBbL Ol Meppumoputl 80kpye Bepxuewupsanckoeo kauana Ha
mekywutl 200 (aseycm). CoenacHo Kapme, MAKCUMAIbHASL Mmemnepamypa Oisi  ucciedyemou
meppumopuu 6 agzycme cocmasuna oxono 470, a munumanvuas memnepamypa oxono 100. B cmamve
NOKA3AHbl METUOPAMUBHbIE MEPONPUAMUSL, HeobX00umble OJis UCCIe0yeMOUu meppumopuu Ha OCHoge
memnepamypHo20 noKa3ameJis NOBEPXHOCMU NOYGHL.

Knrwueswvie cnosa: ArcGIS, /lucmanyuonnoe 3onouposanue, Landsat 8, Ilousa, Pexyrvmusayus,
Temnepamypa

Redaksiyaya daxilolma: 07.01.2025
Capa gobul olunma: 10.06.2025
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SONAYE ARICILIGINDA TOBII BAL ISTEHSALININ ARTIRILMASI
YOLLARININ TODQIQI
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Xiilasa.Tobii bal istehsalimn artirilmast iki yolla miimkiindiir: intensiv va ekstensiv. Innovativ
texnologiyalardan, yeni sistem va metodlardan intensiv istifada, selektiv mohsuldar cinslardan istifada
Vo s.. Ekstensiv disulla bu, art ailolarinin sayimin artmast ilo bags verir. Ekstensiv iisul daha béyiik art
ailasi ilo akingilik edarkon aricinin amayini, Xarclarini va risklorini artirir ki, bu da son naticada bu
tisulla istehsalin artirtlmasini o qadar da sarfali etmir. Omak mahsuldariigini artirmagq tigiin an uygun
variant intensiv iisuldan istifado etmakdir. Bu baximdan maqalada Blinov metodu, “6-9” sistemindon
istifada va “iki ana” sistemindon istifada tohlil edilir. Miisahidolar bunu géstorir. Onlarin istifadaSi
diinyamin praktiki sanaye arigiliq sistemlorinda samaralidir vo Azarbaycanda arigiliq taSarriifatlarinda
onlarin istifadasi Vo genis yayilmast tobii bal istehsalinin yiiksak gostoricilorine nail olmaga imkan
Verir.

Agar sozlor: qida mohsulu, gida miihandisliyi, tabii bal, mahsuldarhq, ari¢iligda yeni metod va
tisullar, innovativ yanasma, mahsul istehsali, sanaye arigiligu.

Arilarin sayasinda biz yalniz on qiymatli tobii pahriz mahsulunu - bal aldo etmirik, ham da pahriz
qidalanmasinda qida olavalori kimi vo dorman moqgsadlori tiglin istifado olunan propolis, ¢igok
tozcuglari, ari siidii (organizmin faaliyystini vo déziimliliylinii artirir, giiclondirir vo onun immun
sistemini yiiksaldir) oldo edirik.

Ariciligin osas mohsulu sayilan qiymotli vo yiiksok Kalorili gida mohsulu olmagla yanasi,
torkibinds ti¢ yiizdon ¢ox aktiv biomadds olan baldir.

Bal arilarin tiipiircok vozilori torofindon nektar vo nektar kimi maddslordon amalo golon bitki-
heyvan mohsuludur. Tababatds va gida mahsulu kimi istifads edilon otuzdan ¢ox bal ¢esidi var. Balin
farmakoloji xUsusiyyotlori: miioyyon ndv zohorloro qarst toxunulmazlhigr artirir, toxumalarin
boyiimasini stimullasdirir, iltihaba qars1 komok edir, gérma Vo yaddas1 yaxsilasdirir.

Qeyd olunanlar1 nezoro alaraq arigiliq mohsullarindan biri olan tobii bal istehsalinin
artirilmasinin shomiyyati aktual masaladir.

Qeyd etmok yerina diisordi ki, vaxtilo yiiksok mohsuldarligi ilo se¢ilmis saf vo damazliga yararl
Boz Dag Qafgaz ar1 cinsi seleksiya islorinin aparilmamasi, son dovrlor 6lkemiza gatirilon xarici cins
arilarin tosiri ilo giiclii formada molozlogmis, mohsuldarliq ¢ox asagi diismiisdiir [1].

Sonaye osasinda toskil olunan arixanalarda 500 vo 1000 ar1 ailasi oldugda yiiksok rentabelliyin
oldo olunmasi asanlasir. Kigik arixanalarin maddi-texniki vaziyyati, sanitariya vaziyyati, ar1 ailalorinin
san va yemlo tominati asag1 saviyyads oldugu arixanaya qulluq edon ariginin amok mohsuldarligi asagi
olur vs arixana ziyanla islayir [2].

Tobii balim artirilmas iki iisulla miimkiindiir: intensiv vo ekstensiv yollarla. Intensiv innovativ
texnolgiyalarin, yeni sistem vo metodlarn tatbiqi, seleksiya olunmus mohsuldar cinslordan istifads va
saira. Ekstensiv tisulda iso ar1 ailslorinin sayimin artirilmasi ilo bas verir. Ekstensiv {isul daha ¢ox ar1
ailasi ilo tosarriifatda ariginin zohmat va ¢okilon xarclorin, risklorin artmasina sabob olur ki bu da bu

114


mailto:s.mahmudov@atu.edu.az

Texniki elmlar Elmi xabarlar macmuasi

Ne 2/2025 soh. 114-119

tisulla istehsal artimini o gadar dos rentabelli hesab olunmamasina sonda gatirib ¢ixarir. Moahsuldarligin
artirilmasinda on diizgiin variant intensiv tisuldan istifadadir.

Ar1 ailasinin moahsuldarligina tosir edon amillor:

Ari ailosinin mohsuldarligina tasir gostaran asas amillordon biri xarici vo daxili miihitdir.

1. Xarici miihit — iglim, hava, bitki va heyvan alomi, xiisusilo yem bazasi.

Bu gostaricilorin oksariyyati insan tasiri altina diismiir vo onlar1 idars etmok miimkiin olmur. Bu
amillor ar1 ailasinin moahsuldarligi ti¢iin miithiim shamiyyat kasb edir vo arilarin bal yigimi vo kand
tosarriifat1 bitkilorinin tozlanmasi {i¢iin vacib hesab olunur.

2. Daxili miihit — ar1 cinsi, san, yigilmis, mohiirlonmis yem ehtiyatlari, patok novii, yuva da
ailonin tonzimladiyi temperatur, riitubat vo s. daxildir. Bu gostaricilor insan tarafindan idars oluna bilir
Vo miioyyan doroco do genotipdon (arilarin irsi xiisusiyyetlorindon, yoni eksteryer vo interyer
slamotlori (xortumunun uzunlugu, bal ¢inadani vo bagirsagin alt sobasinin hacmi, vazlorin inkisafi,
fermentlorin faalligi), davranisi va S.-don asilidir.

Mohsuldarliq amili kimi ar1 ailssinin giicli 9sas rol oynayir. Mohsuldarligin artirilmas iisullari
kimi asagidakilar1 geyd etmok miimkiindiir:

Blinov iisulu — Ari ailalorinin giiciindon asili olaraq yazin avvalinds ailoni siiratlo inkisaf
etdirmok mogsadi ilo arilarin yuvalari asagidaki qaydada qisaldilmalidir: Ailo 8 ¢argivanin
tizarindadirsa patayin morkazinds bacanin yaninda siirfa
Vo ana ar1 olan dord ¢argiva yerlosdirilir, har iki torofi isa
arakosmo taxta ilo ayrilir. Bir torafdon arakosma taxtanin
yanindan balli ¢argivalor goyulur, hamginin yuxari vo
yan toroflordon ailo yaxsi istilogdirilir. Ogor ailo alt1
corgivo arali@i giiciindadirss, yuvada 1{i¢ ¢orgivo
saxlanilir, ailonin dord corgivo araliq giicii olduqda iso
iki gargivo saxlanilir. Bu iisulla soyuq giinlords arilarin
patoyin yuva hissasinds qosunun giiclii olmasina nail
olunacaq, bununla da siirfolorin baslondiyi yer normal
mikroiglim soraiti ilo tomin edilocokdir. Bundan bagqa,
arakosmo taxtaya goro yemin yerinin doyisdirilmasi
ananin sirotlo yumurtlamasini tomin edir, bununla da ailo siiratlo inkisaf edir, arilar iso yem
ehtiyatlarindan qonastlo vo mogsadydnlii istifado edir. Ailo inkisaf etdikco vo yem sanlari bosaldiqca
cargivalar tadricon yuvanin morkazina qoyulmalidir [3].

6-9 sistemi iisulu. Bu sistem Tiirkiyo alimi Muhsin Dogaroglu torafindon totbiq edilmisdir. Bu
sistemda asas mogsad mohsul olmayan dovrde mohsuldarligin artirilmasidir.

Sistemin isloma qaydas:

Mohsul dovrii basladigda yuvada bu sistem tatbiq edilir:
- 2 odad ballr giilomli;

- 2 odad agiq siirfali;

- 2 odad tamal san qoyulur.

Corgivalor yuvanin markazinds camlonir, sag vo sol hissssins yan taxtalar qoyulub iizarine ana
kegmoz yerlosdirilir vo ana ar1 yuvada qalir. Digor mohiirlii stirfali gorgivalor iso iist mortoboya
yerlosdirilir. Dlava olaraq toxunulmus va tamal sanli ¢arcivolor yerlasdirilir. Ust martabods iimumi say
9 odod olmalidir. Asagi martabads iso comi 6 adad goargiva
olmalidir.

Dostok  iisulu. Bu {isulda ar1 ailolorinin
mohsuldarligini artirmaq tgiin bir orazido Yyerlosdirilon
patoklorin yarisi balliq tigiin segilir, digar yarist iso dostok
ticlin secilir. Potoklor igoarisindoki ar1 ailolorinin giiciine
goro nomrolonir. Istifado edilocok potoklorin yaris1 (yoni
balliq ailolor) tok nomralarls, diger yarisi isa (dastok {igiin
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istifas edilocok potoklor) ciit nomralarlo némralonir. Belo ki, dastok iigiin se¢ilmis patoklordon tam
mohiirlonmis siirfali gargivalor gotiiriilarok balliq {iglin ayrilmis ar1 ailalarina verilir va belalikla, hamin
patoklordoki ar1 ailalorinds qosun sayinin artmasi va giiclonmasi sayasinds mohsuldarliq artir.

Ana armn habs olunma iisulu. Nektar axin1 vaxti arixanada balliq ti¢iin segilmis poatoklora
komokei patoklordon agzi mohiirlonmis siirfali goargivalar verilir. Cargiva sayr 15-20 adad olur. Yuva
ilo mortaba arasina tomal sanli ¢argivalorlo dolu martoba qoyulur. Ana ar1 habs olunaraq gofosdo
saxlanilir.

Noatico olaraq ¢ixan isgi arilar verilon tomal sanlari tez bir zamanla toxuyur vo ana ar1 yumurta
qoymadig1 ti¢iin onlarin siirfa baslomays ehtiyaci qalmir vo biitiin ailo birbasa mohsul ti¢iin galisir.

Sistemin 6zalliyi odur ki, moahsul siiziimiindan sonra gana aleyhina ¢ox yaxsi tadbir gérmoak olur.
Belo ki yuvada qapali siirfo olmadigr tigiin 1-2 dormanlama ilo arilarin tizorinds olan biitiin ganoalor
mohv olur. Mdvsiim bitdikdon sonra ana ar1 yenidon azad olur. Todbir olaraq sistemi tatbiq edarkon
digget etmok lazimdir ki, ari hobs olundugu igiin is¢i arilar torofindon yaradilan ana yuvalari
(analiglar) dagidilmalidir. Bu sistem bagqa bir formada totbiq edilo bilor. Ana art mohsul dévriinds 2
ar1 ¢ar¢iva ilo xiisusi qafass yerlogdirilir. Bu zaman ana ar1 az yumurta qoydugu tigiin (2 gar¢ivada) is¢i
arilar mohsul toplamagla masgul olurlar.

Iki anali an sistemi. Bal mohsuldarligini artirmaq {iciin iki anali sistemdon istifado edilir. ki
anal1 ar1 ailasi, biri digarinin tizorinds olmagla birlosgdirilir, lakin ana arilari bir birindon qorumagq tigiin
onlarin arasina ana kegmoz yerlosdirilir [4].

Bu sistemin tatbiqinds ¢ox giiclii ailoni boliiniir vo bolgii toru ilo yuxari hisso anasizlasdirilir vo
yuxar1 da ancaq mohiirlii artim g¢orgivalori yerlosdirilir. Nektar aximi basladiqda, hor iki ailoni bal
moartabasi ilo tomin edorak bolgii toru ana kegmozlo avazlosdirilir. Siz daha sonra analar1 ayirmaq vo
onlarin bir-birini 6ldiirmalorinin garsisini almaq tiglin bal moartabasinin asagi vo yuxari hissalorinds do
ana kegcmoz Yyerlosdirilir. Yayin sonunda ana kegmoaz ¢ixarilir vo daha az xosagoalon vo ya daha yash
ana arin1 6ldiriin (vo ya ikisinin miibarizo aparmasina imkan verin) va yaxud ailoni iki ayri-ayri analt
ailoys boliin [5].

Bu sistemin tstiinliiklori anakegmoz ¢ixarilarsa vo ailo qisa tok ana ari ilo girarss, qislama {igiin
giiclii patokdir. Bir boyiik ailonin yar1 giico (vo daha az toplayiciya) malik iki ayri ailodon daha artiq
hasil etmasi sobobindon daha yiiksok mohsuldarliq aldo olunur. Bundan basqa, zaif potoklori sonradan
giiclondirmak va artirmaq moaqsadils istifado oluna bilocok daha ¢ox ar1 say1 olur, ana arinin biri mahv
olarsa, ehtiyatda basqa ana arimiz olacaq, begalomays nazarst vo ana armin doyisdirilmosi tisullari ilo
birlosdirilo bilor.

Sistemdo ¢atismazliq iso ¢ox vaxt vo zohmat tolob edon is olmasi; idara etmoyin ¢otin vo
aziyyatli.

Kondisioner sistemli pataklor. Bursanin Uludag Universitetinin Arigih@m Inkisafi, Totbigi vo
Todqiqatt Moarkazi (AGAM) torafindon, artan ar1 6liimlorini azaltmaqg vs bal ¢ohsuldarligint artirmagq
mogsadilo yaradilmisdir. Bu patoklords acligdan vo soyuqdan bas veran Oliimlarin garsisini almaq
moagsadilo patayin igarisine yerlosdirilon tonzimloyici (datgik) vasitasilo istilik vo nomlilik lazim olan
Saviyays catdirila bilir. Qis aylarinda, patokds istiliyin diismasi zamani sistem iso diislir vo igarisi
isidilir. Qis aylarinda zoif ailolor olan patoklords istiliyin saxlanmasinda bu sistem ti¢iin gorokli
elektrik giinas enerjisi panellorindon do alina bilor. Bundan basqa, 4 ¢argivadon az, zaif ailalorin mahv
olmamas1 vo qisdan sag c¢ixarilmasinda bu sistemdon istifado etdikds yiiksok naticalor oldo etmok
miimkiindiir. Tatbiq naticasinds isitma sistemi sayasindo zoif ar1 ailalorinin 6liim soviyyasi 95%
azalmig, hom do mohsul igiin istifado edilocok yeni potoklor gazanilmis olur. Bu patoklordon asason
seleksiya olunmus damazliq na arilarin kigik ailocikdo qorunaraq qislamadan ¢ixarilmasinda istifado
etmok effektivdir. Ciinki qislamaya giron 5-6 gorgivalik ar1 ailaciklori bazon vohsi arilar torafindon
miitomadi vo giiclii basqna qalmaq tohliikasi ilo iizlesir vo ailonin niifuzu olduqca asagi diisiir.
Qislama doénominds iso homin ana armin basqa ailoya verilmasi vo ya homin zoif ailoys dostok
verilmasi do ana ar1 tigin mohvedilms tohliikasi yaranir.
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Isin elmi noticosi va elmi yeniliyi, tatbiqi oehomiyyati, igtisadi samarasi. Moagalodo
Respublikanin cografi-iglim soraitino uygun arigiliq tasarriifatlarinda intensiv tisulla arigiligin inkisafi
tohlil edilmis, miixtalif sistem vo metodlar, forqli quruluslari ilo miixtalif funksional xiisusiyyatloro
malik patoklords ar1 ailalarinin yasam torzi vo mohsul hasilati proseslori tohlil edilmisdir.

Qosalasmis bir patok yigmagq ti¢iin ariginin ixtiyarinda olan istonilon sistemin g¢argiva patoklorini
uygunlasdirmaq miimkiindiir. Orta vo ya zaif bal axini olan araziler li¢iin Dadan ¢argivasinda standart
10 vo ya 12 g¢orgivali poatoklora istiinliik verilir. Bol bal axini olan orazilor tigiin 10 gorgivali
Dadanlarin iki bala govdasindan qosa patok yigmagq tovsiya edilir.

Patoyin yuva gévdasi 460x320 mm o6l¢iilii nazik kor arakasms ilo saquli olaraq yartya boliiniir.
Istiliyi yaxs1 kegirmayon galin arakesmalar bu magsad iigiin uygun deyil. Blmoni gévdenin ortasinda
diizaldilmis baladgi yivlara daxil etmak yaxsidir ki, lazim olduqda, sar¢ive asanligla ¢ixarilsin va geri
daxil edilsin. Patayin dibi ¢ixarila bilon kigik dayisikliklora maruz qalir. Ugus ¢uxuru taxta olave ilo
yariya qodar (arakesmo godor) baglanir. Potoyin dibinin oks torafindo asimmetrik olaraq ikinci bir isiq
cuxuru kasilir. Bu sokildo aldo edilon, miistaqil girislori oks istigamoto baxan iki tocrid olunmus
hissadon ibarot olan giris bacasi, ana arvadin yuvanin bir hissasindon kego bilocoyi bosluglar
yaratmadan, arakosmo ilo six uygunlasmali olan bir bolmo sobokasi ilo Ortiilmiisdiir. Burada
qosalasmis potoklor {igiin tel ayirici sobokoalordon istifado etmok tovsiya edilir. Bununla bels,
sinklonmis tobogs metaldan hazirlanmis moéhiirlonmis bélmo izqaralari da uygundur, bu sortlo ki,
konarlar1 arilarin kegmasi Vo buruglarin ¢ixarilmasi iigiin diqqotlo yuvarlansin. Patoyin har bir
hissasinin tstiindaki bélma torunun istiinds, markozds govdani iki hissays ayiran arakosmas ilo eyni
materialdan hazirlanmis, 390x165 mm o6lgiili bir nazik hissa goyulur. Plitalor har bolmonin ¢argivanin
yuxari hissasinin biitiin sahasini tamamilo shato etmir, lakin divarlarin vo arakesmoalorin biitiin
perimetri otrafinda 30 mm genislikds bir bosluq buraxir. Bolma sobokasinin tistiine quruducu vo mum
tomali olan bir magazin uzantist qoyulur. Uzatma yiingiil kontrplak diafraqmasi ilo ortiilmiisdiir, bunun
tizorina ilin istonilon vaxtinda izolyasiya materiali (yastiq) qoyulur. Yastigi iki voraq qalin kartondan
(kontrplak) diizoldilmasi tovsiys edilir, onlarin arasina izolyasiya materiali qoyulur. Qatinin qalinlig
hor bir arig1 torafindon 6z orazisinin iglim vo hava soraiti nazero alinmaqla empirik olaraq segilir.
Giindiiz temperaturunda kaskin dalgalanmalar olan oarazilords patoyin divarlar1 da arig1 tiglin mévcud
olan materiallarla izolyasiya edilir. Bala qutularinin iistiindaki ayirici torda yerlogdirilon 16vhalar biitiin
bala yetisdirmo dovrii arzinds (yaz va payiz) patokds galir vo yalniz asas bal axini1 zamani ¢ixarilir vo
artlara super sorbast giris imkani verir. Burada toxmin etmak olar ki, 16vhalor bir név ekran rolunu
oynayir, tomiz havanin garalama kimi bala yuvalarindan ke¢mosine mane olur, onu patoyin divarlar
boyunca vahid bir axinla istigamatlondirir va bu, bala sarinlomamak {igiin ¢ox vacibdir [6].

Qosalagmis potokdoa birloson iki ar1 ailasi gozlonildiyi kimi amtaolik baldan ikigat mahsul deyil,
dord qat, daha ¢ox iso bes qat moahsul yigirlar. Arilarin qosalasmis patoklords siirtilmasi tisulu miiallif
torafindon Fransanin conub-garbindoki dagliq relyefdo 1100 m hiindiirliikkds, seyrok bal bitkilari, tez-
tez dumanlar va kaskin giindalik temperatur doyisikliklari olan arazids islonib hazirlanmis vo sinaqdan
kecirilmisdir. Bu soraitde miixtalif sistemli patoklords saxlanilan ailolordon miixtalif illords O-dan 8
kg-a godor amtoslik bal oldo etmok miimkiin olmusdur. Eyni illords va eyni orazido qosalagmis
patoklordon qis ticiin qida ehtiyati nozars alinmadan 17 kq-dan 51 kg-a goador amtaslik bal alinir ki, bu
da hor patokdon an az1 25 kq bal togkil etmok demakdir. Bu isa 0 demoakdir ki, hal-hazirda tabii balin
satig qiymotinin 30 azn nazards tutulmasi ilo hor patokdon olave olarag 750 azn golirin alds olunmast
mimkiindiir.
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NCCIEJOBAHMUS 11O YBEJIMYEHUIO ITPOU3BOACTBA HATYPAJIBHOT'O MEJIA B
MNPOMBIIIIVIEHHOM ITYEJOBO/CTBE

1CaMI/Ip T'acan orasl Maxmyos, “Myca Illapud orast Mamenos
1A3epﬁai71}1>1caﬂc1cn171 TexHoJI0rnYecKuil Y HUBEPCUTET
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Pe3rome. Yeenuuenue npouzeo0cmea HAMypaibHO20 Medd B03MOJNCHO O08YMsL CHOCOOAMU.
UHMEHCUBHBIM U IKCMEHCUBHbIM. HMHumeHncusnoe npumenenue UHHOBAYUOHHLIX MEXHOI02Ul, HOBbLX
cucmem u Memooos, UCNOIb308AHUE CENeKYUOHHBIX NPOOYKMUBHBIX NOPoO u m. 0. IIpu sxcmencusHom
Memooe 5mo NPOUCX0O0um 3a cuem YBeauyeHUs YUCIeHHOCMU NYeIUHbIX ceMell. IKCMeHCUBHDBILL
MemooO ysenuuusaem mpyoo3ampamvl NYEN0800d, PACX00bl U PUCKU NPU BEOeHUU CelbCKO20
xossticmea ¢ 6onee KPYNHOU NYeAUHOU KOJIOHUEl, YMmO 6 KOHEUHOM umoee Oelaem YEeiuyeHue
npouU3B00CMEa ¢ NOMOWbIO dMO20 MEMOOA He 0UeHb 8bic00HbIM. Haubonee nooxooswum sapuanmom
NOBbIUEHUS NPOU3BOOUMENILHOCIU MPYOA AGIAEMCS UCHONb308aHUe UHMEHCUBHO20 Memooda. C smotl
MOYKU 3peHusi 6 cmamve aunanuzupyiomes memoo bnunosa, npumenenue cucmemvt «6-9» u
npumMeHenue cucmemvl «08yx mamepety. Habnwoodenus nokxazviearom, umo. Hx ucnonvzosanue
IPPexmusHo 8 NPAKMUYECKUX NPOMBIUIECHHBIX CUCMEMAX NYel0800CMEd N0 6Cemy Mupy, d ux
npuMeHeHue U WUpoKoe pacnpocmpanetie 8 NYel08004ecKux xo3saucmeax Asepoatiodcana no3eonsem
0006UMbCSL bICOKUX NOKA3AMeNel HAMYPaibHOU MEOONPOU3EOOUMETbHOCMUL.

Knrouesvle cnoea: nuwesoi npooykm, Nuweddst UHMICEHepusi, HAMYPAlbHbull — Meo,
nPoOU3B00UMENbHOCHIb, HO8ble MemoObl U NpuemMvbl 6 NYel0800CHEe, UHHOBAYUOHHBIU HOOX00,
npPOU3800CME0 NPOOYKYUU, NPOMBILULEHHOE NYET10800CMBO.

UDC 638.141:638.141.64
RESEARCH ON WAYS TO INCREASE NATURAL HONEY PRODUCTION IN
INDUSTRIAL BEEKEEPING

1Samir Hasan oglu Mahmudov, 2Musa Sharif oglu Mammadov
!Azerbaijan Technologycal University
’Beekeeping Experimental Station of the Scientific Research Institute of Animal Husbandry
!s.mahmudov@atu.edu.az, apisazerbaijan@gmail.com

Summary.Increasing natural honey is possible in two ways: intensive and extensive. Intensive
involves the application of innovative technologies, new systems and methods, the use of selected
productive breeds, etc. In the extensive method, it occurs by increasing the number of bee colonies.
The extensive method leads to an increase in the beekeeper's labor, costs, and risks in the farm with
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more bee colonies, which ultimately leads to the fact that the increase in production with this method
is not considered very profitable. The most correct option for increasing productivity is the use of the
intensive method. From this point of view, the article analyzed the Blinov method, the application of
the 6-9 system, and the application of the two-mother system. Observations give reason to say that.
Their use in practical industrial beekeeping systems in the world is effective, and for the conditions of
Azerbaijan, their application and wide distribution in beekeeping farms make it possible to achieve
high natural honey production.

Keywords: food product, food engineering, natural honey, productivity, new methods and
techniques in beekeeping, innovative approach, product production, industrial beekeeping.

Redaksiyaya daxilolma: 07.01.2025
Capa gobul olunma: 10.06.2025
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REDEFINING RECRUITMENT PARADIGMS THROUGH ARTIFICIAL
INTELLIGENCE
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Azerbaijan State Oil and Industry University

Azerbaijan Technical University
samircbabayev@gmail.com, fuad201685@gmail.com

Summary.Traditional hiring procedures are being completely transformed by the incorporation
of Artificial Intelligence (Al) into Human Resources (HR), which presents previously unheard-of
chances for effectiveness, accuracy, and creativity. From automating manual activities to boosting
applicant experiences and decision-making accuracy, this essay examines how artificial intelligence is
changing recruitment paradigms. The revolutionary potential of key technologies including machine
learning algorithms, natural language processing, and Al-powered tools like chatbots and predictive
analytics is examined. The paper offers a road map for the responsible deployment of Al while
addressing important issues like algorithmic bias, data privacy, and ethical concerns. This article
examines new developments and the changing function of human resources specialists in an Al-driven
environment. This study intends to provide HR professionals and researchers with practical insights
for navigating the digital transformation of talent acquisition by providing a thorough review of Al's
impact on recruitment.

Keywords: Artificial Intelligence (Al) Methods for Hiring, Digital Evolution in HR, Innovation
in Talent Acquisition, Al-Powered Human Resources Tools, Experience of Candidates, Data Security
in Hiring

Introduction.Rapid technical breakthroughs are driving significant organizational adjustments in
the digital age. The function of human resources (HR), which has historically been defined by human-
centric methods, is not an exception to this innovation trend. The incorporation of artificial intelligence
(Al) into HR procedures, especially in hiring, is one of the most innovative advancements. Al has
become a disruptive force, replacing labor-intensive, manual hiring processes with intelligent,
automated systems that improve productivity and decision-making [1].

In the past, hiring was done by hand using procedures like evaluating resumes, contacting
candidates, and setting up interviews. Although these techniques worked well in previous decades,
they were frequently sluggish, unreliable, and susceptible to human bias. These inefficiencies were
further exacerbated by the increasing complexity of contemporary workplaces and the sheer number of
applications in cutthroat industries [2]. A paradigm shift is provided by Al-powered solutions, which
empower HR managers to confront these issues head-on.

Al impacts recruitment in several fundamental ways:

* Efficiency: Automating repetitive tasks like resume screening and interview scheduling.
* Bias Reduction: Minimizing unconscious biases by relying on objective data analysis.
+ Candidate Experience: Personalizing interactions with tools like chatbots and virtual assistants.

Al enables businesses to more efficiently find talent, reduce unconscious bias, and provide
candidates with a smooth, interesting experience with tools like Natural Language Processing (NLP),
machine learning algorithms, and predictive analytics [3].

Al's promise in hiring goes far beyond simple operational enhancements. By introducing
predictive capabilities, it enables companies to identify high-potential applicants, forecast workforce
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needs, and make real-time adjustments to hiring plans. Additionally, Al-powered solutions like video
tests, chatbots, and virtual assistants provide a smooth and customized hiring process, enhancing
employer branding and drawing in top talent [2].

The revolutionary significance of Al in altering recruitment paradigms is examined in this
article. It explores the fundamental advancements in Al, tracks the development of recruitment
technologies, and assesses the advantages and difficulties of each. To guarantee responsible
implementation, ethical factors such as equity, openness, and data security are thoroughly examined.
Lastly, the conversation moves on to new developments, emphasizing how HR specialists are
becoming strategic leaders in a workforce that is increasingly focused on artificial intelligence.

This study intends to give HR leaders, practitioners, and researchers practical insights to
successfully manage the digital transformation of talent acquisition by providing a thorough
examination of Al's effects on recruitment.

The Evolution of Recruitment Practices.In order to match the appropriate talent with the right
opportunity, recruitment has traditionally been a key component of organizational success. But
because they relied on manual procedures, old recruitment methods frequently failed to meet the
sophisticated demands of the modern workforce. Multiple interview rounds, physical resume
screening, and subjective evaluations were labor-intensive and prone to mistakes. Finding and
choosing the best applicants became increasingly difficult for HR teams as application quantities rose,
especially in highly competitive industries. Furthermore, unconscious biases frequently impacted these
manual techniques, which unintentionally impacted workplace diversity and inclusion [4].

A significant turning point was the introduction of digital tools, which provided fresh approaches
to these inefficiencies. Applicant tracking systems, or ATS, have become essential for speeding
processes and organizing candidate data. Recruiters were able to interact with talent pools worldwide
because to professional networking sites like LinkedIn. Despite these developments, early digital
systems lacked the analytical capabilities needed for high-precision hiring and were only useful for
administrative tasks [5].

To better illustrate this evolution, Table 1 compares traditional recruitment practices, the
introduction of digital tools, and the current Al-powered approaches. The table highlights key features,
advantages, limitations, and examples of each stage in the recruitment lifecycle.

Table 1
RECRUITMENT PROCECSS EVOLUTION
Era Key Features Advantages Limitations Examples
Traditional Manual resume Human Time-consuming, Physical
Recruitment screening, subjective intuition, prone to human resume
evaluations, multiple personal bias, high error screening,
interview rounds interaction rates face-to-face
interviews
Digital Tools Applicant Tracking Faster data Limited to LinkedIn,
Systems (ATS), organization, administrative ATS for
professional networking | global talent tasks, lack of tracking
sites like LinkedIn access analytical applications
capabilities
Al-Powered Natural Language Efficiency, Potential for bias in | Chatbots for
Recruitment Processing (NLP), precision, algorithms, reliance | candidate
Machine Learning, enhanced on quality data interaction,
Predictive Analytics, candidate predictive
Chatbots experience hiring tools
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The scene has changed as a result of artificial intelligence (Al), which has redefined hiring
procedures and established new standards for accuracy and efficiency. Al-powered solutions are
excellent at automating repetitive processes, such applicant sourcing and resume screening, which
saves HR teams time and effort. Systems can now evaluate resumes and job descriptions at a speed
never before possible thanks to Natural Language Processing (NLP), which finds the best candidates
based on qualifications, abilities, and cultural fit. This procedure is further improved by predictive
analytics, which provides information on candidates' long-term potential and alignment with company
objectives [6].

Al-driven hiring solutions not only increase operational effectiveness but also improve the
applicant experience. Chatbots and virtual assistants interact with candidates in real time, answering
their queries, setting up interviews, and giving updates. In addition to making candidates feel
appreciated, this degree of personalization enhances the employer's reputation and increases the
organization's appeal to top talent [7].

A number of important variables are driving the use of Al in hiring. The need for creative
solutions that can draw in and keep top talent has grown as a result of the competitive labor market.
Organizations are looking for data-driven, objective approaches to candidate evaluation as a result of
the increased emphasis on diversity, equality, and inclusion (DEI), which has brought attention to the
shortcomings of conventional hiring techniques. Furthermore, Al is a crucial tool for meeting the
smooth and transparent hiring experiences that the modern workforce demands. Businesses also like
Al's predictive powers, which enable them to foresee talent requirements and make proactive
adjustments to their hiring practices [8].

Al is a revolutionary force that helps companies overcome the difficulties associated with hiring
new employees by bridging the gap between conventional hiring practices and the needs of a
workforce that is changing quickly. Its key role in the future of HR operations is highlighted by its
capacity to blend efficiency, accuracy, and customisation.

Core Al Technologies Transforming Recruitment.The way businesses find, evaluate, and
onboard talent has been completely transformed by the use of artificial intelligence (Al) into hiring
procedures. The use of cutting-edge Al technologies that improve productivity, accuracy, and the
candidate experience in general is essential to this change. These tools offer sophisticated insights and
capabilities that transform conventional hiring methods, going beyond automation.

Natural Language Processing (NLP), one of the key technologies, allows Al systems to evaluate
and comprehend text-based data, including job descriptions and resumes. Recruitment technologies
that use natural language processing (NLP) can detect important competencies, credentials, and even
minute nuances in language that indicate a candidate's fit for a certain position. This feature increases
the precision of candidate matching and removes a large portion of the human effort that has
historically been involved in resume screening [9].

Another essential element of Al-driven hiring is machine learning algorithms. These algorithms
gain knowledge from past recruiting data, seeing trends and patterns that guide choices in the future.
Machine learning, for example, can forecast a candidate's chances of success in a position by looking
at their performance metrics, educational background, and prior experiences. These systems
continuously improve the quality of candidate recommendations by honing their accuracy over time
[10].

Chatbots and virtual assistants driven by Al have transformed candidate engagement by offering
individualized, real-time interactions. By providing comments, scheduling interviews, and responding
to questions, these technologies help to keep candidates informed and involved throughout the hiring
process. In addition to improving operational efficiency, chatbots also enhance the candidate
experience, which is crucial for luring top talent in competitive employment markets [11].

Predictive analytics provides useful insights into workforce planning, which further improves
recruitment tactics. Predictive models can help organizations find high-potential applicants, foresee
talent shortages, and match hiring practices with long-term corporate objectives. By empowering HR
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teams to transition from reactive to proactive recruitment methods, this data-driven approach enhances
organizational agility [12].

Modern hiring has become even more sophisticated because to innovations like Al-driven video
tests. These methods provide unbiased assessments of candidates' soft skills, communication styles,
and cultural fit by analyzing verbal and nonverbal clues during interviews. These skills offer a more
comprehensive picture of a candidate's potential and lessen prejudices that could arise in conventional
interviews.

When combined, these tools demonstrate how Al has the ability to revolutionize the hiring
process. Al not only expedites the hiring process but also gives businesses the means to create diverse,
productive teams by automating repetitive jobs and providing insightful data.

Benefits and Opportunities of Al in Recruitment.With a variety of opportunities that increase
productivity, accuracy, and the overall experience for both recruiters and candidates, artificial
intelligence (Al) has radically improved the recruitment process. These advantages are turning human
resources into a dynamic, data-driven department.

Improving productivity and cutting down on hiring time are two of Al's most important
advantages. Conventional hiring procedures can entail tedious duties like screening resumes,
contacting potential candidates, and setting up interviews. These tasks are streamlined by Al-powered
solutions, freeing up HR teams to concentrate on strategic duties. For example, machine learning
algorithms can quickly and accurately identify qualified individuals by analyzing hundreds of resumes
in a matter of minutes [13].

Increased precision in decision-making and candidate matching is another important benefit.
Artificial intelligence (Al) systems use predictive analytics to evaluate a candidate's suitability for a
position by looking at their experiences, abilities, and even cultural fit. Large datasets can be
synthesized by these systems, which can spot patterns that human recruiters might miss. This capacity
lowers attrition rates and increases the likelihood of successful recruits [14].

Al also changes the applicant experience by engaging and personalizing it. Virtual assistants and
chatbots communicate with applicants in real time, setting up interviews, responding to inquiries, and
giving updates. Throughout the hiring process, prospects will feel appreciated and informed thanks to
this degree of involvement. Additionally, tailored employment suggestions based on applicants'
interests and profiles promote a favorable employer brand [15].

Lastly, Al's capacity for adaptation and ongoing learning enables hiring practices to change to
meet the demands of businesses. By learning from previous hiring decisions, Al systems get better
over time, guaranteeing future applicant recommendations that are more accurate. Al is an essential
tool for handling the dynamic nature of talent acquisition in competitive marketplaces because of its
adaptability [16].

Challenges and Ethical Considerations.Although Al has many advantages, there are
drawbacks to its application in hiring that should be carefully considered. In order to ensure
responsible and ethical adoption, these challenges must be addressed.

The possibility of biases in Al systems is a major worry. Even if Al is objective, its reliance on
prior data may reinforce prejudices from earlier hiring procedures. An algorithm that was trained on
biased data, for instance, can inadvertently give preference to particular demographic groupings. To
lessen this problem, fairness evaluations and audits must be conducted on a regular basis [17].

Concerns about data security and privacy present still another significant obstacle. Al-powered
hiring platforms manage enormous volumes of personal information, such as test results, interview
logs, and resumes. To protect candidate data and uphold confidence, it is essential to adopt strong
cybersecurity safeguards and ensure compliance with data protection laws like the GDPR [18].

Adoption of Al is also hampered by organizations' demand for specialized infrastructure and
expertise. The technical know-how needed to properly handle Al tools is often lacking in HR
organizations. Furthermore, a successful implementation may be hampered by HR professionals'
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aversion to change. In order to promote acceptance and develop competence in Al technology, training
and educational initiatives are essential [19].

Lastly, it is critical to design techniques for responsible and ethical implementation. A crucial
element is transparency; businesses must explain in detail how Al is applied in hiring, what
information is gathered, and how choices are made. Concerns expressed by candidates and
stakeholders can be addressed and accountability maintained with the establishment of internal ethical
committees and feedback systems.

Future Trends in Al-Powered Recruitment.Al-powered hiring is expected to revolutionize
HR procedures and bring about ground-breaking breakthroughs in the future. Al will play a crucial
role in larger HR ecosystems as technology develops further.

The incorporation of Al into larger HR networks is one new trend. Al-powered data from hiring
will guide other HR tasks including employee development, onboarding, and retention tactics.
Organizational decision-making is improved by this smooth integration, which produces a
comprehensive perspective of the employee lifecycle [20]. As illustrated in “Fig. 17, Al's role in HR is
evolving through advanced tools like predictive analytics, a focus on inclusivity, and the strategic
repositioning of HR professionals to more data-driven roles.

[.:-LI Integration with HR Ecosyste ':‘:]

[Adwanced Al Too s.! [Predictive Analytics and Soft Skills Evaluation ]

[Straregic HR Roles] [Froactive Recruitment Strategies|

Driversity and Inclusion Focus]

Figure 1: Al's role in HR is evolve through advanced tools

Recruitment procedures will be significantly improved by emerging Al technology in talent
acquisition. Systems for natural language processing (NLP) will advance, allowing for more complex
interactions and in-depth examination of applicant profiles. Al will also more accurately analyze
cultural fit and soft skills, surpassing conventional evaluations to find high-potential applicants [21].

HR workers' roles will change as Al usage increases. Recruiters' responsibilities will change
from administrative to more strategic, with an emphasis on recruitment planning and relationship-
building. To properly handle these cutting-edge tools, HR teams will need to learn data analytics and
Al-related skills [22].

Forecasts regarding Al's long-term effects on workforce management point to the technology's
capacity to advance diversity and inclusion via fair procedures and objective algorithms. Al will lessen
human bias in hiring, enabling businesses to create inclusive workforces. Furthermore, compliance
procedures will become more and more important for upholding moral hiring practices as Al
legislation change [23].

Conclusion.The integration of artificial intelligence (Al) into recruitment has revolutionized
how organizations attract and manage talent. AI’s ability to improve decision-making, automate
repetitive processes, and enhance the applicant experience has firmly established it as a critical
component of the digital transformation in hiring. By streamlining workflows and providing data-
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driven insights, Al enables HR teams to operate with unprecedented efficiency and precision,
solidifying its role as a pillar of modern recruitment practices.

However, implementing Al effectively requires addressing several critical challenges. To
achieve responsible adoption, organizations must:

» Mitigate algorithmic biases: Ensuring fairness and equity by regularly auditing Al systems
and using diverse datasets.

» Safeguard data privacy and security: Adhering to regulations like GDPR and implementing
robust cybersecurity measures to protect sensitive candidate information.

« Overcome adoption barriers: Equipping HR teams with technical training, addressing
resistance to change, and ensuring infrastructure readiness.

* Foster transparency and accountability: Clearly communicating how Al tools make decisions
and establishing ethical oversight mechanisms.

Looking toward the future, Al will continue to redefine recruitment paradigms by seamlessly
integrating into broader HR ecosystems. This evolution will empower HR professionals to:

» Take on more strategic roles, focusing on talent development and organizational growth.

* Leverage advanced Al technologies, such as predictive analytics and soft skill evaluations, to
refine hiring accuracy.

* Foster greater workplace inclusivity by reducing unconscious biases and creating equitable
hiring practices.

» Furthermore, AI’s adaptability ensures its relevance in addressing emerging workforce
challenges. By continuously learning and evolving, Al tools will help organizations anticipate talent
needs, enhance the candidate experience, and align recruitment strategies with long-term goals.

By embracing these advancements responsibly, companies can:

* Attract and retain top talent: Leveraging Al to gain a competitive edge in hiring.

* Build inclusive and effective workplaces: Reducing biases and fostering equity.

» Achieve sustained success: Transforming HR practices to meet the demands of a rapidly
changing world.

AT’s transformative potential underscores its pivotal role in shaping the future of recruitment. By
balancing innovation with ethical considerations, organizations can harness Al’s capabilities to drive
progress, inclusivity, and excellence in talent acquisition.
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VK 638.141
MEPEONPE/IEJEHUE MMAPAJIUTM ITOJABOPA ITEPCOHAJIA C TOMOILBIO
NCKYCCTBEHHOI'O MHTEJJIEKTA

lCaMMp Jxaxun bab6aes, Zd)yaz( Caoup I'yceitnim
1A3ep6aifmmaﬂc1mﬁ I'ocynapcrBennbiii YauBepcurer Hedgru u IlpoMbiiieHHOCTH
2A3epﬁaﬁzmcanc1<n171 TexHnuyeckuit YHUBepCUTET
samircbabayev@gmail.com, *fuad201685@gmail.com3

Pe3tome. Tpaouyuonusvie npoyedypvl HaAuMa NOJHOCMbIO MPAHCHOpMUpyromes  01a2o0aps
gHedpeHuto uckyccmeennozo unmennekma (MH) 6 kadposvie pecypcvl (HR), umo omkpuvieaem panee
HeBUOAHHble — B803MOJCHOCMU 015 3hexmuenocmu, moyHocmu u  kpeamusHocmu. Om
asmomamu3ayuy PyyHulX Oeucmeull 00 NOBbIUEHUS KAYyecmed OOCIYHCUBAHUS KAHOUOAMO8 U

126


mailto:2fuad201685@gmail.com3

Texniki elmlar Elmi xabarlar macmuasi

Ne 2/2025 soh. 120-127

MOYHOCIU NPUHAMUSL PEUEeHUll, 8 dMOM ICCe PACCMAMPUBAEMCS, KAK UCKYCCMEEHHbIN UHMEILIeKm
MeHsem napaouemsl Hauma. Paccmampusaemcs pegontoyuoHuvlil NOMeHyuan Kioyeablx mexHoai02ull,
BKNIOUAS ANOPUMMBL MAWUHHO20 00yUeHUsl, 0OpAbOmMKY eCmecmeeHH020 A3bIKA U UHCIPYMEeHmbl HA
ocnose UM, makue kax yam-00mvl U npeOUKmMueHas anaiumuxa. B cmamee npednacaemcs oopodicnas
Kapma 0751 0mEemcmeenHo20 passepmvisanus HH ¢ yuemom maxkux 6adiCHbIX BONpOCO8, KaK
AnOPUMMUYECKAST NPEO83aMOCMb, KOHPUOEHYUATbHOCMb OAHHbIX U dmudecKue npodiemsl. B smoii
cmambe paccmMampusamcs Hosvle paspabomKu U MeHAWAsACs QYHKYUS CReYUaIucmos no Kaopam
8 cpeoe, ynpasusiemou MHU. [lenvio amozo ucciedosanus aeisiemcs npedocmagieHue cneyuarucmam
no Kaopam u ucciedosamessim npakmuyeckux uoetl 01s Hasueayuu no yugposoi mparchopmayuu
npueieyeHuss maiaHmos nymem npeooCmasieHus muamenvHo2o o063zopa enuanus MU na noobop
nepconaua.

Kniouesvie cnosa: Memoovl uckyccmeennozo uumennekma (MH) npu wuaiime, Lughposas
asontoyusi 6 HR, Unnosayuu 6 noobope manranmos, Mncmpymenmol ynpagieHus nepcoHalom Ha obase
UU, Onvim kanouoamos, bezonacnocmov danuvix npu Hatime
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