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INVESTIGATION OF THE ASSOCIATION WITH GDF-15 AND PLA2R1
(RS35771982) POLYMORPHISM IN MEMBRANOUS GLOMERULONEPHRITIS
PATIENTS
Adikozalova Aida Asif
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aslanaida8593@agmail.com

Summary

In this study, the relation of “GDF-15" level at diagnosis and “PLA2R1 rs35771982 with Membranous Nephropathy”
was investigated. The study included 88 patients diagnosed with “MN” and 101 healthy individuals who did not have
relationship with the patients. The serum “GDF-15" level of the patients was studied by “ELISA (Enzyme-Linked
ImmunoSorbent Assay)” method. “GDF-15" level was found to be high in elderly patients and a decreases in “eGFR
(Glomerular Filtration Rate)” was observed in patients with high “GDF-15". Patients with low “GDF-15" levels were found
to be in remission. “PLA2R1 rs35771982” of the patient and control groups were examined by “Real Time PCR (Polymerase
Chain Reaction)” method. When we compared patients with healthy controls, “rs35771982 GG” genotype was found to be
significantly higher in patients. In line with the findings, we think that serum “GDF-15" v level is positively associated with
proteinuria and negatively associated with eGFR and remission, and we think that it can be used as an informative parameter
about the course of the disease, and the “rs35771982 GG genotype” can be a biomarker that can be used for the diagnosis of
the disease.

Keywords: Membranous Nephropathy, GDF-15, PLA2R1, ELISA.

HNCCIEJOBAHUE CBSA3U C GDF-15 U PLA2R1 (RS35771982) IIOJIMMOP®U3MOM
Y BOJIbBHBIX MEMBPAHO3HBIM I'VNIOMEPYJIOHE®PUTOM
Anuko3anoBa Auaa Acud
CramOyabcKkuil YHUBEpCHUTET
https://orcid.org/0000-0003-2897-3624

aslanaida8593@gmail.com

Pesrome
B namem uccnemopanne MetogoM Elisa, a takke meromom Real-Time msywanacek cBsizb CDF-15 u monmumopdusma
PLA2R1. B Hamte ucciegoBanue ObUTH BKITIOUSHD 88 ManyeHToB crapiie 18-Tu JIeT y KOTOPhIX METO0M OMOTICHH BBIIBHIIH
nquarHo3 MI'H, a taxxe 101 300pOBBIX JI0JEH HE COCTOSIBIIMX B POJACTBEHHBIX CBsi3axX Ipyr ¢ Apyrom. M He mMerommx
Oosie3Hel MOYKH y ceOsl W WICHOB CeMbH. Y MOXWIBIX 00NbHBIX ypoBeHb CDF-15 ObUT BBHICOKMM M Yy 3THX OOJBHBIX C
BeicokuM CDF-15 nabmonanock ymensiienne ¢ GFR. V manmuenTtoB ¢ Huskum ypoBHeM CDF-15 Oputa oOHapykeHa
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pemuccus. Korja Mbl cpaBHHBalu MAIIEHTOB CO 3I0POBOM KOHTPONBbHOM IpyHHOH reHotum rs35771982 okazancs
3HAYUTEJBHO BBIIIE Y OOJIBHBIX. JTO HCCIIEI0OBaHHUE TIOKA3aJI0 4To, YpoBeHb chiBOpoTkM CDF-15 MoskeT ucrosp30BaTecs He
JUIsl TUarHOCTHKH MeMOpaHO3HOW HedpomaTuy, Mbl CYMTaeM YTO €ro MOKHO HCIIOJb30BaTh Kak OMOMapKep B KayeCTBE
nH(GOPMATUBHOTO MapaMeTpa O TeYEHUH 3a00JICBaHUs. B COOTBETCTBMM C MONyYCHHBIMH JTaHHBIMHU MBI OIPENICITUIN CBSI3b
Mexy reHoturioM PLA2R1 rs35771982 GG u MI'H, a takxe HecMOTpsI Ha JINTEPaTYPHYIO HEIOCTATOYHOCTh B TYPELKOMH
TIOITYJISIITAH MBI OTIPENIEIIHIIN YTO TeHOTHII 1535771982 sBnsercs renotunom GG.

KuaroueBblie ciioBa: Membpanosnas Hepponarus, GDF-15, PLA2R1, ELISA.

Membranoz Qlomerulonefrit

Membranoz glomerulonefrit (MQN), yetiskinlordo on ¢ox goriilon nefrotik sindrom sabobidir (Zhu
H et al., 2018). Hor il diinyada 1 milyon yetiskindon 12-ns tosir edon otoimmun bir qlomerulyar
xastalikdir (Stanescu, Arcos-Burgos, Bockenhauer, Kottgen & Dragomirescu 2011). Xastoaliyin doqiq
diagnozu boyrak biopsiyasi ilo aparilir. Boyrok biopsiyasi orqanizma miidaxilo olunmasi, qganama riski,
sekonder infeksiya vo maliyyati sobabindon ugurlu bir se¢im olaraq qobul edilmir. Buna géro do, MQN-
nin diagnozu T{¢iin hassas vo spesifik bir serum biomarkeri tanimlamaq macburiyysti ortaya
¢ixmaqdadir. MQN xroniki xastalikdir vo xostolorin toxminon 30%-do spontan remissiya bas Verir.
Spontan remissiyaya baxmayaraq, MQN xostolorinin 30-40%-i 5-15 il orzindo xroniki boyrok
catigsmazligi omolo golir (Lai, Yeh, Chen, & Chiang, 2015).

MQN xostaliyinin toxminan 75%-nin etiologiyas: idiopatikdir. Ikinci deracoli MQN otoimmun
xostoliklor, infeksiyalar vo badxassali sislorlo olagalondirilir. Transforming Growth Factor-B (TGF-)
superailasinin lizvii olan GDF (Growth differentiation factor)-15, stresin yaratdig sitokindir. Son illordo
GDF-15-5 artan digqgoto vo onun bir ¢ox xastoliklorlo olagosini arasdiran miitoxassislorin olmasina
baxmayaraq, xostoliyin iralilomosi ilo GDF-15-in artmasina sobob olan mexanizmlor holo tam
askarlanmamigdir. Qan dovriyyesindo GDF-15 soviyyesinin artmasi glomerular filtrasiya siirotinin
(GFR) azalmasi, boyraklorin zadolonmasi, homginin ESRD-ya qoder iralilomasi ils alagolondirilmis vo
bunun xroniki bdyrok zodslonmasi xastoliklori riskinin gostaricisi ola bilocayi vurgulanmisdir. (Lajer,
Jorsal, Tarnow, Parving & Rossing, 2010), (Ho JE et al., 2013).

Idiopatik MN-nin Avropa ohalisindo aparilmis GWAS (Genome Wide Association Studies) ilo
PLA2R1 (phospholipase A2 receptor 1) alagali SNP-lor (Single Nucleotide Polymorphism) askar
edilmisdir (Stanescu et al., 2011). Bununla bels, idiopatik MN-nin inkisafinda onun mexanizmi
miizakirs olunur.

Xasta va kontrol qrupu

Tadgiqat isimizda Istanbul Universiteti, Tibb Fakiiltesi, Nefrologiya Markozina bas vurmus biopsiya
ilo Membrandz Qlomerulonefrit (MQN) diagnozu qoyulmus 18 yasindan bdyiik 100 nafor MQN xostosi
va 100 bir-biri ilo gohumluq slagasi olmayan, 6ziinds va ailesinds heg bir boyrak xastaliyi rastlanmayan
saglam kontrol qrupu daxil edildi. Xostolordon 5 cc ETDA (Etilendiamin tetraasetik tursu) vo 5 cc
olmagla 2 tiip gan, kontrol qrupundan iso 5 cc olmaqla 1 tiip qan alindi. Xastoalorin klinik-patoloji
naticolori Nefrologiya Markozindon slds edildi.

Serum GDF-15 Saviyya Ol¢ma va rs35771982 genotiploma

Qan niimunalari toplandiqdan dorhal sonra sentrifuqa edilmisdir. Quru tiipdoki nlimunalerden zordab
vo EDTA borusundaki niimunslordon DNT izolasiya edib vo todqiqat dovriine godor -20°C-da saxlanildu.
Serum GDF-15 konsentrasiyalar1 kamiyyat fermentlo slagali immunosorbent analizi (ELISA) reaktivi
(Human GDF-15 Thermo Scientific) ilo 6lgtildii. rs35771982 genotiploms TagMan SNP Genotyping
(Thermo Scientific) reaktivi ilo edildi.



GDF-15 il klinik parametrlorin qarsilasdirilmast

GDF-15-in xostaliyin siddati ilo slagosini qiymatlondirmoak iigiin biz GDF-15 soviyyalori ilo klinik

parametrlor arasindaki olaqoni arasdirdiq (Cadval 1).

Cadval 1. Qrup 1 va Qrup 2-nin qarsilastirilmasi

Qrup1l Qrup2 p

(n=53) (n=35)
Yas 50,83+13,6 57,77£13,3 0.002
Cinsiyyat K/Q 30/23 21/14 0.752
Diagnozun qoyuldugu yas 43,26+13,4 50,89+12,6 0.009
Agirliq 79,2+15,3 78,4+14 0.847
Sistolik KB (mmHg) 131,4+21 131,5+16,3 0.519
Diyastolik KB (mmHg) 82,7+12,8 79,7+£12,2 0.426
Serum albiimini (g/dl) 2,78+0,9 2,84+0,8 0,745
Serum Kreatinin (mg/dl) 0,75+0,3 1,1£0,5 0.000
Serum kreatinin (mg/dl) izloma 0,85+0,31 1,7£1,67 0,001
Hemoglobin (g/dl) 13,3+£2.6 12.4+1,6 0.066
EGFR (ml/dagiqo/1,73m?) 116,1£51,01 81,2+46,5 0.002
Proteiniiri 5474,8+3423,5 5998,7+3765,4 0.523
Proteiniiri izloma 2014,9+2104,2 4196,4+3683 0.002
Remision 39/11 16/17 0.005
SDBY 50/1 30/3 0.134
ACEi vo ya ARB 2/48 4/29 0.162

2-ci qrupdaki xostolor, 1-ci qrupdaki xastolor ilo miigayisods daha yash (p=0,009), yiiksok serum
kreatini (p=0,000), asag1 eGFR doyari (p=0,002) va izlomo proteinuriyasi (p=0,006) ¢cox olan xastolordir.

rs35771982 Genotiplanmasi

Xostolordo variant homozigot GG genotipinin (p=0,0001) vo kontrol qrupunda heterozigot CG
genotipinin (p=0,0001) ohomiyyatli doracads yiiksok oldugu askar edilmisdir. Kontrol gqrupunda CC
genotipi say olaraq daha yiiksok olsa da, xosto va kontrol qruplar1 arasinda ohomiyyatli forq yox idi
(p=0,05) (Cadval 2).

Cadval 2. Xasta va nazarat qruplarinda rs35771982 genotip va allel paylanmasi

Tuegel vo basqalar1 qadin cinsinin, irali yas vo siqaret ¢cokmonin yliksok GDF-15 saviyyaleri ilo
olagoali oldugunu todqgiqatlarinda gostormisdilor (Tuegel C etal., 2018). Diagnoz zaman1 serum GDF-15

Genotiplar Xasta qrupu Kontrol grupu OR %95CI P
n:88 (%) n:101 (%)
CC 4 (%4.5) 9 (%8.9) 0.644 0.281-1.479 0.265
CG 40 (%45.5) 76 (%75.2) 0.524 0.388-0.708 0.0001
GG 44 (%50.0) 16 (%15.8) 2.150 1.618-2.857 0.0001
Allellor n:176 (%) n:202 (%)
C 48 (%27.3) 94 (%46.5) 0.623 0.481-0.807 0.828
G 128 (%72.7) 108 (%53.5)




soviyyosi ilo todqigatimiza daxil edilon xostolorin cinsi arasinda ohomiyyatli forq yox idi, lakin
odobiyyata uygun olaraq artan yas vo serum GDF-15 soviyyasi arasinda miisbot korrelyasiya agkarlandi.

Aparilan todqiqatda GDF-15 proteinuriya ilo miisbat slagolondirmisdir (Short, Feehally, Gokal,
Mallick, 1984). Bizim todgiqatimizda da MN vo serum GDF-15 saviyyolori olan xastalorin klinik
parametrlorini miiqayise etdikds, izlomo zamani proteinuriya vo kreatinin ilo miisbat, eGFR ilo iso tors
korrelyasiya askar edilmisdir. Bundan olavo, diagnoz vo remissiya zamani serum GDF-15 soviyyasi
arasinda ohomiyyatli korrelyasiya askar edilmisdir. GDF-15 soviyyosi agagt olan xastolorin remissiyada
daha ¢ox oldugu miisahido edilmisdir.

Qafqazda aparillan todqigatda 1s35771982 GG genotipinin monfi anti-PLA2R1 xastolorlo
miiqayisodo miisbat anti-PLAZ2R1 xostolords giiclii tosir gostordiyi miisahido edilmisdir (Saeed, Beggs,
Walker, Larsen, 2014). Basqa bir arasdirmada rs35771982 CC genotipinin idiopatik MQN xastolorindo
nazarat qrupu ilo miiqayisads ohomiyyatli deracads yiiksok oldugu askar edilmisdir (Kim S et al., 2011).
Cindo aparilan bir aragdirmada, CC genotipinin xastaliklo alagoli oldugu vo anti-PLA2R1 pozitivliyi ilo
olagoali oldugu geyd olunmusdur (Zhou, Liu, Zhang, 2013). Tadqiqat isimizds rs35771982 genotiplori
qiymatlondirildikda, adobiyyata uygun olaraq, GG genotipinin xastalords kontrol qrupu ilo miigayisodo
anlamli oldugu agkar edildi. Heterozigot CG genotipinin kontrol qrupunda statistik cohotdon ohomiyyatli
oldugu gostorilmisdir. Kontrol qrupunda CC genotipi sayca daha yiiksok olsa da, statistik cohotdon
ohamiyyatli naticalor oldo edilmomisdir.

Aragdirmalara osaslanaraq, diaqnoz zamani1 dovriyyads olan GDF-15-in yiiksok soviyyesinin pis
prognozla alagoli ola bilacoyini vo xastoliyin diagnozu ii¢iin biomarker kimi istifado edilo bilocoyini
distniirik.

Notico olaraq, todqigatimizin moagsadi rs35771982 variantlarinin vo GDF-15 soviyyasinin MQN
xastoloring diaqnoz qoymagq l¢iin biomarker kimi istifado edilo bilocoyini miioyyon etmok idi. Bu
maqsadlo, rs35771982 GG genotipinin xastoliyin diagnostikasinda istifado oluna bilon biomarker ola
bilocoyini disiiniiriik. Bundan olavo, todqiqatimiz rs35771982 variantlarinin tezliklori haqqinda
odobiyyatda avvaeller tiirk ohalisi arasinda dyronilmomis molumat ¢atismazligini aradan qaldira bilacok.

[zlomo proteinuriya ilo miisbot, eGFR vo GDF-15 soviyyosinin remissiyasi ilo monfi olagodo
tapdigimiz naticolor gostorir ki, GDF-15 soviyyasi tokco diagnostik biomarker kimi deyil, xastaliyin
gedisi haqqinda informativ parametr kimi istifads edilo bilor.
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Summary

The mycobiota of dry subtropical plants such as Amygdalus communis L., Pistacia vera L., Ficus carica L., Elaesagnus
angustifotia L., Zizyphus Mill. and Punica L. grown in Azerbaijan were studied according to their species composition. It
was determined that 16 species (Armillaria mellea, Coniofora puteana, Fomitopsis annosa, F.cyticinia,Fomes fomentarius
etc.) of fungi recorded in the studies belong to the division of Basidiomycota, and 11 species (Alternaria alternata, Ascochyta
fagi, Aspergillus niger, A.versicolor, Botrytis cinerea, Erysiphe communis,E.deformans, Exoascus amygdale, Phyllactinia
suffulta, Stemphylium botryosum and Trichothecium roseum) belong to the division of Ascomycota. Among the registered
fungi such as A. mellea, E.communis, E.deformans, E.amygdale, F.fomentarius, G.confusum, T.discolor, and U.salviae
belonges to real biotrophs and A.alternate, Asc.fagi, A.niger, A.versicolor, B.cinerea, C.puteana, F.annosa, F.cyticinia,
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F.pinicola, G.lipsinse, Sch.commune, St.botryosum, T.hirsuta, T.versicolor va T.roseum belonged to polythrips almost all of
them (E.amygdalis) are universal pathology agents. This is allows to note importance of taking preventive measures aimed
at limiting the activities of agent causes disease such as mottling, powdery mildew, rust, antimony, rot of various colors
observed in plants.

Keywords: dry subtropical plants, mycobiota, real biotrophs, polythrips universal pathology agents.

OBHIASA XAPAKTEPUCTUKA MUKOBHUOTBI CYXUX CYBTPOITMYECKHUX IIVIOJ0B,
PACHHPOCTPAHEHHBIX B A3EPBANI’KAHE
ApaboBa I'oabTaknn Kapa
HucTutyr MUKpPOOHOJI0THH
https://orcid.org/0000-0002-2019-3298
qulu.arabova@mail.ru

Pe3rome

Muko6uoTa cyxux cyOTpONMUUECKUX pacTeHuil, Takux kak Amygdalus communis L., Pistacia vera, L. Ficus carica L.,
Elacagnus angustifotia L. Zizyphus Mill. u Punica L. npouspacraromux B A3epOaiipkaHe, W3yYeHBI MO UX BUIAOBOMY
cocTaBy. YcTaHOBJeHO, 4To 16 BunmoB (Armillaria mellea, Coniofora puteana, Fomitopsis annosa, F.cyticinia, Fomes
fomentarius u.TA.) 3aperHCTPUPOBAHHBIX B HCCIICJOBAaHUIX T'PHOOB OTHOCATCA K OTAedy Basidiomycota, a 11 BugoB
(Alternaria alternata, Ascochyta fagi, Aspergillus niger, A.versicolor, Botrytis cinerea, Erysiphe communis, E.deformans,
Exoascus amygdale, Phyllactinia suffulta, Stemphylium botryosum u Trichothecium roseum) oTHOCATCA K OTAETY
Ascomycota. Cpenm 3aperucTpUpOBaHHBIX TPHOOB K HacTosAmmM OmoTpodam oTHOcATes A.mellea, E.communis,
E.deformans, E.amygdale, F.fomentarius, G.confusum, T.discolor u U.salviae, a A.alternate, Asc.fagi, A.niger, A.versicolor,
B.cinerea, C.puteana, F.annosa, F.cyticinia, F.pinicola, G.lipsinse, Sch.commune, St.botryosum,T.hirsuta, T.versicolor va
T.roseum otHOcATcs K mnonutpurcaM, noutd Bce oHW (E.amygdalis) siBisitoTcs yHHBEpCalbHBIMH BO30YIUTEISIMU
MaToJOTHU. DTO MO3BOJIIET OTMETHTh Ba)KHOCTb MNPOBEJCHUS NPODUIAKTHYECKUX MEPONPHATHH, HAIpaBICHHBIX Ha
OrpaHHYCHHUE JEATENLHOCTH BO30YAWTENs, BBI3BIBAIOIIEIO Takue 3a00JIeBaHMs, KaK IISITHUCTOCTh, MYYHHCTas poca,
p’kaBUMHA, CypbMa, THIJIM Pa3IMYHON OKPAaCKH, HAOJII0JaeMbIe Y paCTEHHUI.

KiroueBble c10Ba: Cyxue CyOTPONUYECKUE PACTEHUS,, MUKOOHOTA, HCTHHHBIE OHOTPOMBI, MOIUTPOPHI, BO30YAUTEIN
YHHUBEPCAbHOM MaTOIOT UK.

Azorbaycan Respublikasinda da 6lka ohalisinin bitki mansali mohsullara olan talobatini daxili
istehsal hesabina maksimum saviyyado 6domok va ixrac potensialini artirmaq 6lkanin igtisadi siyasatinin
osasint toskil edir. Bu masalalorin ekoloji cohatdon tohliikasiz, igtisadi cohatdon somoroli yanagmalarla
hall edilmasi bu giiniin an aktual masalalorindondir. Bu baximdan bitkilor miithiim shomiyyat kasb edir.
Bunlarin igarisinds miihiim toSarriifat shomiyyati olan, eloca do insanlarin gida rasionunun daimi kom-
ponenti olan bir sira maddalorin alinma monbayi olan meyvalorin, o climladan quru subtropik meyvalor
[Mommoadova T., 2010; T'ynues. ®@. A., I'ypbanos, M.M., T'yceiinosa JI.A., 2020] do genis yayilmigdir.
Badam (Amygdalus communis L.), piisto (Pistacia vera L.), ancir (Ficus carica L.), iydo (Elaeagnus
angustifotia L.), innab (Zizyphus Mill.), nar (Punica L.) va s. bu gebildon olan bitkilardondir. Bu
bitkilorin okin sahalorinin artirtlmasi, istehsal edilon mohsulun kamiyyat vo keyfiyystco yiiksoldilmasi,
mohsul istehsalinin azalmasina sobab olan hallarin miiayyanlosdirilmasi va garsisinin alinmasi bu giiniin
miithiim shamiyyat kash edon vazifalorindandir.

Buna baxmayaraq, heg¢ do hamiso ya mohsulu gozlonilon migdarda aldo etmok miimkiin olmur, ya
da oalds edilon mohsul keyfiyyat gostaricilorina gors tolob olunan standartlara cavab vermir. Miixtalif
canlilarin, ilk névbada gobaloklorin toratdiklori xastaliklor do kond tesarriifat1 bitkilorinin mohsuldarli-
gimin azalmasina tasir edon hallardan biridir. Bu itki iss diinya ohalisinin sayinin artmasi fonunda yara-
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nan gida ¢atismamazIlig1 kimi problemin halli baximindan da 6nomli bir miqdar géstaricisidir. Bunun da
qarsisinin alinmasi1 miiasir dovriin aktual todgiqat istigamotlorindandir,

Buna goro do, togdim olunan isin moqsadi Azorbaycan soraitindo becorilon quru subtropik
meyvolorin mikobiotasinin ndv tarkibina vo mikobiotanin formalagsmasinda istirak edon patogen
novlarin xiisusi ¢akisine gors tadqigina hosr edilmisdir.

Todgigatlar Azarbaycan Respublikasinin Abseron yarimadasinda vo Quba-Xa¢maz iqtisadi rayo-
nunun arazisinds aparilmis vo hamin arazilords biton quru subtropik meyva bitkilorindan mikologiyada
gobul edilmis malum metodlara niimunslor gotiiriilmiis vo isin magsadine miivafiq analiz edilmisdir.

Azorbaycanda hazirda madani sokildo becarilon badam, piista, ancir, innab, nar va iyds Kimi bitki-
lordon gotiiriilon niimunalarin ilkin analizi naticasinds onlarin mikobiotasinda formalasan gobaloklordon
27 novii identifikasiya edilmisdir ki, onlarin da 59,3%-i Bazidiomycota (Armillaria mellea, Coniofora
puteana, Fomitopsis annosa, F.cyticinia, Fomes fomentarius, F.pinicola, Ganoderma lipsinse,
Gymnosporangium confusum, Phellinus igniarus, Pleurotus ostreatus, Schizophyllum commune,
Trametes hirsuta, T.versicolor, Transchelia discolor, T.pruni-spinosae va Ustilago salviae), 40,7%-i isa
Ascomycota (Alternaria alternata, Ascochyta fagi, Aspergillus niger, A.versicolor, Botrytis cinerea,
Erysiphe communis, E.deformans, Exoascus amygdale, Phyllactinia suffulta, Stemphylium botryosum va
Trichothecium roseum) sobalarins aid olmusdur.

Tadgigatlarda geyds alinan gobaloklor todqig edilon quru subtropik meyvalaras ekotrofiki miinasibo-
tino gora bir-birindan forglonmislor. Bels ki, geyds alinan gobaloklor arasinda ham haqiqgi biotroflara
(A.alternata, A.mellea, Asc.fagi, A. niger, A.versicolor, Botrytis cinerea, E.communis, E.deformans,
E.amygdale, F.fomentarius, G.confusum, T.discolor, T.pruni-spinosae va U.salviae), hom do politroflara
(C.puteana, F.annosa, F.cyticinia, F.pinicola, G.lipsinse, Ph.igniarus, P.ostreatus, Sch.commune,
T.hirsuta va T.versicolor), yani saprotroflugu va biotroflugu haqiqi xarakter dasimayanlara rast galin-
misdir. Bu gobaloklor tadgiq edilon bitkilords toratdiklari patologiyanin xarakterina gora, asasan, univer-
sal xarakter dastyirlar, bels ki, onlarmn torotdiyi eyniadli patologiyalar bitkilorin bir negasinds vo ya ha-
misinda qeydo alinir. Masoalon, A.altrnata, A.mellea vo E.deformans gobaloklorinin miivafiq olaraq torot-
diklori lokalilik, ag ¢iiriimo Vo yarpaqlarin qivrilmasi xastaliklori todqiq edilon quru subtropik meyvo
bitkilorinin hamisinda rast galinir. Umumiyyatlo geyd etmok lazimdir ki, E.amygdalis gébaloyi istisna
olmagla galan gobaloklara tadqiq edilon bitkinin an az1 ikisindon rast golinmisdir. Bu manfi istigamotdan
dayarlandirilon bir hal kimi nazords tutulmalidir. Analoji fikri, geyda alinan gobaloklorin ekotrofiki ba-
ximdan politroflara aid olmasi haqqinda da sdylomok olar. Bels ki, politrofluq gébaloklarin otraf miihito
uygunlasma gabiliyyatinin yiiksalmasina sobab olan bir haldir vo onlarin genis yayilmasini sartlondiron
bir xiisusiyyotdir. Biitiin bunlar iso bu monfi hallarin qarsisinin alinmast {igiin profilaktik miibarizo tod-
birlorinin goriilmasinin hazirlanmasi vo totbig edilmasinin do zoruri olmasini qeyd etmaya imkan verir.

Belaliklo, aparilan ilkin todgiqatlardan aydin oldu ki, Azarbaycanda becarilon quru subtropik bitkilor
gobaloklorin maskunlasdiglar1 vo 6z patoloji faaliyyatlorini hoyata kegirdiklori yerlordon biridir. Qeyds
alinan patologiya toradicilorinin arasinda substratlara miinasibotdo universal olanlarin, ekotrofiki
olagolor baximindan politroflarin ¢oxluq toskil etmoasi fitopatoloji aspektdon monfi istigamatdo
xarakterizo olundugundan profilaktik miibariza todbirlorinin hazirlanmasi da vacibdir.
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Summary

The presented scientific work is devoted to the synthesis of silver nanoparticles using thermophilic bacteria isolated from
the sources "Ashagi Istisu" and "Yukhari Istisu" of the Kalbajar region. Only six strains of thermophilic bacteria (KA1, KA2,
KA3, KY1, KY2, KY3) were isolated from the two sources mentioned above and the ability of these strains to form silver
nanoparticles was studied. It has been established that the KY2 strain is the most active according to this ability. The formation
of silver nanoparticles was observed both in the biomass and in the culture liquid of the strain. First of all, this was determined
visually by the change in the color of the reaction medium from yellow to dark brown, almost black. In addition, the presence
of silver nanoparticles was determined by measuring the optical density of solutions in the wavelength range of 300-750 nm
using a UV-Vis spectrophotometer, which showed the presence of peaks equal to 410-420 nm inherent in silver nanoparticles.
The cultural characteristics of strain K2 were characterized by the formation of round, rhizoidal in shape and wavy at the
edges of cream-colored colonies. The morphology of this strain was studied and it was found that the cells are rod-shaped
and form spores. The dependence of this strain on pH and ambient temperature was studied and it was found that the optimal
growth temperature is 60°C, and pH=8.0.

Keywords: thermophilic bacteria, synthesis of silver nanoparticles, green synthesis.

CUHTE3 HAHOYACTHII CEPEBPA, C IOMOIIbIO BAKTEPUH BBIJEJIEHHBIX U3
TEPMAJIbHBIX UCTOUYHUKOB KEJIBBAI’KAPCKOI'O PANOHA
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bakunckuii I'ocynapcTBeHHbIH YHUBEPCUTET
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Pesrome

IIpencraBnennas HaydHas paboTa IOCBSIICHA CHHTE3Y HAHOYACTHI[ cepedpa C HCIOJb30BAaHHEM TEPMOMWIbHBIX
GaKTepHii, BBLIETEHHBIX M3 HCTOUHMKOB «Amarkl Mctucy» n «Myxapsl Mcrucy» KenbGamkapekoro paiiona. M3 mByx
YHOMSHYTBIX BBIIIE HCTOYHUKOB OBIJIO BRIAEIICHO BCETO MIeCTh MTaMMOB TepModrmbHbIX Oaktepuii (KA1, KA2, KA3, KY1,
KY2, KY3) 1 nzyuena ciocoOHOCTb 3TUX LITaMMOB 00pa30BbIBaTh HAHOYACTHIIEI cepedpa. Y CTaHOBJIEHO, 4TO 110 JaHHOH
CHOCOOHOCTH CaMbIM aKTHBHBIM siBisiercs: mramm KY?2. O6pa3oBanne HaHodacTull cepedpa Haboaanoch kak B Ouomacce,
TaKk ¥ B KyJbTypaJIbHOH XHIKOCTH IITaMMa. B IepByio odepens 3TO ONPEAETIAIoch BU3YadbHO MO M3MEHEHMIO IIBETa
PEaKIMOHHOM CpEebI OT XKEITOTO O TEMHO-KOPHYHEBOTO, OUTH YepHOTo IBeTa. Kpome Toro, Hanmmane HaHO9acTHI cepedpa
ONpPENEeNIIOCh IMyTeM U3MEPEHUs] ONTHYECKOH MIIOTHOCTH PacTBOPOB B Auana3zoHe MuH BoiH 300-750 HM ¢ nomorsto UV-
Vis cnekrpodoToMeTpa, UYTO IIOKA3aJI0 HAIMYHE TIPHCYIIMX HAaHOUYAcTHIAM cepebpa mukoB paBHBIX 410-420 HM.
Kynbrypansaele npusHaku mtamma KY?2 ObutH oxapakTepH30BaHbl 00pa30BaHUEM KPYTIIBIX, PH3OHIAIBHBIX 10 (opMe U
BOJIHMCTBIX MO KpasiM KOJIOHWH KpeMmoBoro msera. McciemoBana MophoJorust 3Toro mramma U Obuto oOHapy»XeHo, 4To
KJIETKH HMMEIOT NaJOYKOBHAHYIO (opMy M 00pasyloT cropsl. M3ydeHa 3aBUCHMOCTh yKa3zaHHOTro IntamMma oT pH wu
TEeMIIepaTyphl CPelIbl M YCTAHOBIICHO, UTO ONITUMAalIbHAs TeMIieparypa pocrta pasHa 60°C, a pH=8,0.

KaioueBblie ciioBa: TepMoriibHbIe OaKTEpUH, CHHTE3 HAHOYACTHIL cepedpa, 3eIeHbIil CHHTES.

Molum oldugu kimi, giiniimiizde giimiis nanohissaciklor antibakterial agentlor kimi miixtalif saho-
lardo totbiq edilmokdadirlor (Salem & Fouda, 2021; Rai et al., 2012). Nozars alsaq ki, miiasir dovrda bir
¢ox patogen mikroorqanizmlarin mévcud antibiotiklora qars1 davamliligi formalasmisdir, antibiotiklori
avoz edo bilocok bakterisid vo ya bakteriostatik tosiro malik alternativ agentlorin arasdirilaraq totbig
edilmasi zoruridir. Xarici va yerli alimlorin aragdirmalarina gora giimiis nanohissaciklar bir ¢ox patogen
mikroorganizms qars1 bakterisid tasiro malikdir (Rai et al., 2012; Rafique, Sadaf & Tahir, 2017; Kim et
al., 2007;). Baxmayaraq ki, giimiis nanohissaciklarin sintezi tigiin bir ¢ox tisul mévcuddur, onlardan an
elverislisi bioloji tisul hesab edilir (Salem & Fouda, 2021; Rai et al., 2012; Rafique, Sadaf & Tahir,
2017). Gimiis nanohissaciklorin bioloji sintezindo bakteriyalar, bitkilor, gobaloklor va s. istifads edil-
mokdadirlor (Salem & Fouda, 2021; Kowshik et al., 2002; Hamouda, Hussein, Abo-Elmagd & Bawazir,
2009; Kedi, Meva & Kotsedi, 2018). Bu mogsadls termofil bakteriyalarin istifado olunmasi isa xiisusi
maraq dogurur. Termofil bakteriyalar yiiksok temperaturlarda yasadiglar iigiin onlarda metabolizm
prosesi daha siiratlidir vo bu bakteriyalarin istiraki ilo alinmast nazords tutulan mohsulu mezofil
mikroorganizmlarlo miiqayisado daha qisa miiddato aldo etmoays imkan verir (Kalishwaralal, Deepak,
Ramkumarpandian, Nellaiah & Sangiliyandi, 2008; Kalishwaralal, Ramkumarpandian, VVenkataraman,
Bilal & Gurunathan, 2008; JloruxoBa, 'onoBadeBa u Eroposa, 1996). Biitiin bunlari nazars alarag, elmi
isimiz giimiis nanohissaciklorin bioloji sintezi {i¢iin bu qabiliyyato malik termofil bakteriya stamlarinin
ayrilmasina hasr edilmisdir.

Termofil bakteriya stamlar1 isgaldan yeni azad edilmis Kolbacar rayonunun “Asag: Istisu” (pH=8.0,
t=64 °C) vo “Yuxar Istisu” (pH=9.0, t=71 °C) termal monbolorindon ayrilmisdir. Qeyd olunan termal
monbaolardon gétiiriilon su niimunolori laborator soraitds otli-peptonlu aqar qidali miihitindo becorilmis
vo 55 °C temperaturda 3 giin orzinds inkubasiya edilmisdir. ilkin olaraq alman termofil bakteriya
koloniyalar1 Kox tisulu ilo tomiz kulturaya ¢ixarilmis vo onlarin morfo-kultural xiisusiyyatlori, homginin
bazi fizioloji xiisusiyyatlori (optimal inkisaf temperaturu vo pH) dyronilmisdir. Umumi olaraq 6 termofil
bakteriya stami ayrilmisdir. Miioyyan edilmisdir ki, bu bakteriyalar spor amola gatira bilon va ¢op
sokillidirlor. Bark gidali miihit tizarinds isa krem rangds, dairavi, rizoidal va konarlar1 diizgiin olmayan
formada koloniyalar yaradirlar. Qeyd olunan stamlarin giimiis nanohissaCik amala gatirma xiisusiyyati
Oyranilmigdir. Bu xiisusiyyatina gora an aktiv olan KY2 stami olmusdur. Qeyd olunan stam {igiin optimal
inkisaf temperaturu 60 °C, pH isa 8.0-5 barabar olmusdur. Giimiis nanohissaciklorin sintezini ilkin olaraq
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reaksion qarisigin ronginin agiq saridan tiind qohvayi, hotta gara rongs doyisilmoasi ilo miisahido
edilmisdir. Bundan olave, giimiis nanohissaciklorin moévcudlugu UV-Vis spektrofotometr istifads
etmoklo 300-750 nm dalga uzunlugu diapazonunda mohlullarin optik sixligini Glgarok miisyyan
edilmigdir. 410-420 nm dalga uzunlugunda udulmanin bas vermosi reaksion garisigda mohz giimiis
nanohissaciklorin amola golmasini siibut etmisdir. Bu istiqamotds aragsdirmalar davam edir.
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Summary
The article is devoted to the study of the primary phases of quantitative changes in the main cellular forms of blood
during experimental hypoxia and physical exertion — erythrocytes with respiratory function, leukocytes, which play an
important role in immune defense reactions, and platelets, which are actively involved in preventing the outflow of blood
from vascular lesions, that is, in blood coagulation processes (hemostasis). Experiments conducted on 3-month-old rabbits
have shown that when the body is exposed to acute oxygen deficiency (hypoxia), an early posthypoxic decrease in the number
of red blood cells and platelets occurs in the blood, at the same time an increase in the number of leukocytes is detected.
Intensive physical load in the form of running leads to an increase in the number of red blood cells. Physical load on the
background of hypoxia practically does not affect the character of the primary posthypoxic morphological effects in blood.
The analysis of the results of the experimental study gives grounds to generalize that in the animal organism that has not
reached full puberty, the reaction to acute external (exogenous) and internal (endogenous) effects at the blood level can affect
the morphological components of blood (formed elements). The primary phases of these reactions are adaptive to a certain
extent and depend on the effects of hypoxia and physical exertion, applied both differentially and/or comprehensively.
Keywords: hypoxia, physical exercise, blood, formed elements.

HNCXOAHBIE MOP®OJIOT'MYECKHUE NBSMEHEHUSA KPOBHU ITPU DKCTPEMAJIbBHbIX
BO3JENCTBHUSX
Baiipamoa Hannsa Uabxam
bakuncknii I'ocyrapcrBeHHbIH YHUBEPCHTET
https://orcid.org/0000-0003-4224-1542
naile.allahverdiyeval6@gmail.com

Pe3ome

Te3uc mocBsleHa M3yYSHUIO TMEPBUYHBIX (Pa3 KOJMYECTBEHHBIX W3MEHEHHH OCHOBHBIX KJIETOUHBIX ()OPM KPOBH B
YCIOBUAX HKCHEPUMEHTANBHON THIIOKCHH M (pU3MYecKON Harpy3Kd — SPUTPOIUTOB, HECYUIUX JBIXaTENbHYIO (DYHKIIHIO,
J'ICfIKOLIPITOB, PIFpaIOI_HI/IX BEDKHyIO pOJ'IB B peaKm/mx PIMMyHHOﬁ 3allluThl, " TpOM6OLII/ITOB, AKTHUBHO y‘I&CTByIOHH/IX B
MpEeAOTBpAICHUN KPOBOTCUCHHNS B MECTAX IMOBPEIKACHNA COCYA0B, TO €CTh B IPOLICCCAX CBCPThIBAHUA KPOBH, B T€EMOCTA3EC.
OHLITLI, MPOBCJACHHBIC Ha 3-M€C$I‘IHLIX KpOJIMKaX, MoKa3ajar, 4TO KOTJa OpTraHU3M IOJBEPracTcsa K OCTpOﬁ KI/ICJ’IOPOIIHOf/i
HEAO0CTAaTOYHOCTHU (FI/IHOKCI/II/I), B KPOBH HNPOUCXOJAUT paHHEC NOCTTUIIOKCUYCCKOEC CHUIKCHHE KOJIUMYECTBA IPUTPOLIUTOB U
TpOM60HI/ITOB, B TOXKE BpEMs 06Hapy>i<I/IBaeTC${ ITOBBIILICHUC KOJINYECCTBA J'IeﬁKOIIHTOB. BLIHY)K,HCHHaSI HUHTCHCHUBHAsA
(bHSquCKaSI Harpyska B BUJIC 6era B 6apa6aHe MNPUBOJUT K BO3PACTAHUIO KOJIMYECTBA 3PUTPOLIUTOB B KPOBHU. CDI/I3I/I‘I€CKaH
Harpy31<a Ha (I)OHe THUIIOKCHUU HpaKTI/I‘IeCKI/I HC BJIMACT Ha xapaKTep l'[epBI/I‘IHI)IX IIOCTTUITIOKCHUYCCKHUX MOp(bOIIOFI/I‘IeCKI/IX
3¢ exToB KpoBHU. AHAIH3 PE3yIHTATOB MPOBEACHHOTO KCIIEPUMEHTAITBHOTO HCCIIE0BAHNUS Ja€T OCHOBAHUE ClIEIATh TAKOE
00001IeHNe, YTO B OpTaHU3ME >KUBOTHOI'O, HE JOCTHUTIIErO IMOJHOHN ITOJIOBOM 3pENIOCTH, PEakIys Ha OCTPHIe BHEIIHHE
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(9K30TEHHBIE) W BHYTpPEHHHUE (IHAOTCHHBIC) BO3/CHCTBUS HAa YPOBHE KPOBH MOIYT 3aTparuBaTth MOpP(OJIOrHYEcKUe
COCTaBJISIIOLIME KPOBH, (OpMEeHHBbIE 3neMeHTHl. [lepBuuHble ()a3bl 3TUX peakuuil B ONpPEJCICHHOH CTENEHH HOCST
aJanTHUBHBI XapaKTep ¥ 3aBUCSAT OT BO3ACHCTBUS TUIOKCHMHM M (U3MYECKOH Harpy3Kd, IPHUMEHSEMBIX Kak
nuddepeHraIbHO, TaK H KOMIUIEKCHO.

KuaroueBsle ciioBa: runokcus, Gpusmdeckas Harpy3ka, KpoBb, (GOPMEHHBIEC DJIEMEHTEL.

Qan zongin kimyovi torkibi, 6ziinamoxsus morfoloji (hiiceyravi) qurulusu, ¢ox funksionalligi ilo
secilon, orqanizmin xarici tesirlora adaptiv reaksiyalarini 6zlinds oks etdiron on miihiim daxili maye
miihiti hesab olunur.

Qanin morfoloji (formal1) elementlori - eritrositlor, leykositlor vo trombositlar - orqanizmin tonaffiis,
immun vo hemostatik funksiyalarinda xiisusi rol oynayirlar. Eritrositlor vo onlarin torkibindo olan
tonoffiis pigmenti hemogqlobin orqanizmdos qazlarin (O2 vo CO2) miibadilesindos, leykositlor ganda vo
digor toxumalarda patogen amilloro qarsi antitellorin yaradilmasi mexanizminds, trombositlor
zadolonmis damarlardan ganaxmani dayandiran laxtalanma prosesindas istirak edirlor (Anumos, 2016).

Son zamanda tacriibi, tibbi vo idman fiziologiyas1 va biokimyasi sahalorinds aparilan todqgiqatlarda
kaskin oksigen ¢atismazlig1 (hipoksiya) vo intensiv fiziki yiikklonmo kimi qiivvatli tosiredici faktorlara
qarsi qan saviyyosindo reaksiyalarin dyronilmasine boyiik maraq gostorilir. (Sliyev, 2015; boukapéna,
Jlucoa, u Ixxanmaposa, 2011 vo b). Bizim avvalki tocriibi tadqiqat iglorimizds (I'amkxues u baiipamosa,
2021; baiipamoBa, 2022) miioyyon edilmisdir ki, halo tam yetkinlosmomis (3-ayliq) dovsanlar agir
hipoksiya vo yaxud gorgin fiziki yiikk (immoblizasiya, intensiv qacis) kimi ekstemal faktorlara moruz
qaldigda ganda qgliikkoza (“mobil yanacaq”), hemoqlobin kimi hayati vacib gostaricilor tez doyisilir:
qlikkoza artir, hemoqlobin azalir. ©9dabiyyatda prenatal (dogulana qador) va erkon postnatal (dogulandan
sonra) hipoksiya vaziyyetlorinds qanin formali elementlorinin morfoloji monzorasindo bas veran
doyisikliklora dair tocriibi faktlar vardir (Qaziyev vo Mustafayeva, 2008; JIpo3noB u Kpagmos, 2015;
Mommoadova, 2017; MamenoBa u Aneckepoa, 2017 vo b.). Lakin biitiin bu tocriibi islordo hipoksiya
yaxud fiziki yiik, eloco do hipoksiya fonunda fiziki yiiklonma modellari totbiq olunanda ganin formali
elementlori sisteminda yaranan ilkin dayisikliklorin dyronilmasi masalasi diggetdon yaymmisdir. Bizim
ndvbati tacriibi tadqiqatimiz bu aktual masalonin aydinlasdirilmasina hasr olunmusdur.

Tacriibalorin obyekti 3-ayliq Sinsilla cins dovsanlar olmusdur. Onlara postnatal kaskin hipoksiya-
0,12 m® hocmli xiisusi siiso kamerada 5% O2 vo 95% N2 qazlar qarisig1 miihitinds 20 dog. tonoffiis, 40-
45 dovr/daq. siiratlo firlanan tredbanda 10 dog. yerinds qagis vo hipoksiya edilondon sonra qagis testlori
totbiq edilmisdir. Nozarot vo eksperimental qruplara aid olan 3-ayliq dovsanlardan, qulagin konar
venasindan analiz li¢iin qan alinmigdir. Eksperimental heyvandan qanin alinmasi ona tasiredici faktor
(hipoksiya, fiziki yiik, onlarin kompleksi) totbiq etdikdon 3 va 6 saat sonra hoyata kecirilmisdir. Qanda
ayri-ayr1 formali1 element novlorinin miqdar gostoricilori avtomatik hemoanalizatorda (Mindray BC-
2800 Vet) toyin edilmisdir. Aldigimiz naticalor 1 sayli cadvalds togdim edilmisdir.

Qeyd etmok lazimdir ki, Sinsilla cins dovsanlarda eritrosit va leykositlorin ayri-ayriligda qandaki
iimumi kiitlosi erkon postnatal inkisaf dovriindon (yasdan) asilidir (Qaziyev vo Mustafayeva, 2008). 3
ayliq dovsanlarda qanin hiiceyra torkibi tam formalagir.

Bizim todqiqat gostordi ki, 3 ayliq dovsanlar ekzogen oksigen c¢atigmazliginin koskin vo agir
formasina moruz qaldiqda ganda eritrositlorin vo trombositlorin sayca azalmasi bas verir vo bu
tacriibanin 3-cii va 6-c1 saatlarina miisahids olunur. Leykositlor iso sayca artir.
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Cadval 1. Kaskin hipoksiya va intensiv fiziki yiik (qag¢is) zamami 3-ayliqg dovsanlarda ganin formali
elementlorinin ilkin migdar dayisikliklorinin hiidudlar

Tocriiba zamani .
Formali elementlar Normada ~ Ol¢ii vahidi
3-cii saatda | 6-c1 saatda
Eritrositlor 45-4.8 Hipoksiya 1021
. 3,6-3,9 4,0-4,2 .
Leykositlor 3,4-3,7 1091
Trombositlor 11,0-14,6 4253 6,5-7,0 101
' ' 9,5-10,3 9,8-12,0
Eritrositlor 4,5-48 Fiziki yiik 10%2/1
) 5,2-5,6 6,1-6,8 9
Leykositlor 3,4-3,7 .10/
Trombositler 11,0-12,6 4,3-4.8 4,5-5,6 101
' ' 12,8-13,9 14,3-15,1 )
Eritrositlor 45-4.8 Hipoksiya + Fiziki yak 10221
. 3,5-3,7 4,2-4,5 9
Leykositlor 3,4-3,7 .10/
Trombositlor 11,0-12,6 44-5.1 4,653 1091
' ' 10,3-11,2 10,4-10,9 )

Gorgin fiziki yiiklonma (tredbanda mocburi qagis) totbiq edilonds on ¢ox nozors garpan tocriibi fakt
qanda eritrositlorin ilkin olaraq kaskin artmasidir. Aldigimiz on maraql fakt bu oldu ki, avvalco agir
hipoksiya edilmis orqanizmi gorgin fiziki iso vadar etdikdo ganda formali elementlorin miqdar
doyisikliyi toxminon hipoksiya zamani oldugu kimi qalir, fiziki yiik faktoru bu halda xiisusi rol oynamur.
Belsliklos, todgigatimizdan bu naticoys golmak olar ki, ayrica vo kompleks sokildo totbiq edilon hipoksiya
vo fiziki yiik amillori inkisafda olan orqanizim ganinda nazors carpan ilkin morfoloji doyisikliklori
dogura bilar. Bu naticolor bagqa mislliflorin tocriibi islorine uygun golir (Mehbaliyeva, Mustafaeva and
Qaziyev, 2009, Salehzade, 2008 vo b.) vo miizakiralor iiglin maraq kosb edir.
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Summary
This article highlights the results of a research work devoted to the study of heterosis for spike length in F1 hybrids
obtained from cresses between wheat varieties (durum wheat “Saray” and soft wheat “Absheron”) and amphiploids.
Comparative study were carried to reveal the differences of true heterosis, hypothetical heterosis and levels of dominance for
the trait of the spike length among F1 hybrids belonged to different hybrid combinations. The study showed differences in
frequency of inheritance types for the trait of spike length among of F1 plants from different hybrid combinations. According
to the study results, F1 hybrids of the six combinations among others showed overdominance in terms of spike length. As a
result, we revealed that the frequency of overdominance was 33% for the spike length trait. In order to obtain heterosis, it
was considered more appropriate to involve to the hybridization with hard and bread wheat the wheat-Hordeum amphiploid
as maternal, and the wheat-Agropyron amphiploid as paternal plant.
Keywords: wheat cultivars, amphiploids, heterosis, dominance, spike length.

HNCCIIEJOBAHUE I'ETEPO3UCA 11O ITPU3HAKY JJIMHBI KOJIOCA Y TUBPUIOB F1
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Pe3rome

B Hacrosimeit ctatbe 0CBEIAIOTCS Pe3yabTaThl MCCIEIOBaHs MPOSIBICHUS reTepo3Kca 10 MPU3HAKY JJIMHBI KOJoca y
rubpuoB F1, monydeHHBIX OT CKpEUIMBAaHMS MEXIYy MECTHBIMH COpPTaMH MIIeHHIB! (TBepnoi - «Capait» u MSTKOH -
«Ammepon») u ambumionnamu. IIpoBeneHO CpaBHUTENBHOE HCCICIOBAHUE MAAHHBIX II0 HCTUHHOMY TIe€TEepO3HCY,
THIIOTETUYECKOMY T'€TEePO3HMCY M YPOBHIM JOMHHUPOBAHUS IO NPHU3HAKy JUIMHEI Konoca y rubpumos F1. MccnenoBanue
MOKa3aJo pa3fiMuusl B 4aCTOTE THUIIOB HACJIENOBAaHMs INpPU3HAKa JUIMHBI Koioca y pacTeHuid F1 W3 pasHbIX THOpUIHBIX
komOnHammid. Ilo pesynpratam wmcciemoBanmss TuOpuasl F1 w3 6 KoOMOWHAmmii cpemd NPOYMX — ITOKa3ald
CBEPXIOMHUHHUPOBAHUE 10 JIMHE KOJIOCa, YTO COMIIACyeTCs C IPYTHMH HayYHBIMH TaHHBIMU. VICXOs U3 TOyYCHHBIX JaHHBIX
OBUIO BBISIBIICHO, YTO YaCTOTA CBEPXIOMUHHUPOBAHUS B HCCIIEIOBAHHBIX PACTEHUSX MIEPBOTO MTOKOJICHHUS 1O TIPU3HAKY JJTHHBI
KoJsioca coctaBmia 33% 1o HcciieoBaHHBIM KOMOMHAIusIM. Takum o0pa3oM, IUIsl TOJYy4YEHHs! KeJlaeMBIX IOKa3aTeler
rereposrca IO NPH3HAKy JUIMHA KOJOoca B MOJOOHBIX CKPEIIMBAaHHAX DPEKOMMEHIyeTCs OoJiee Ielecoo0pasHbIM
NIpUBJICYEHHE K THOPUIM3ALUK C TBEPJIOH U MATKOMH miieHue amduruiona nurenuna -Hordeum B kauecTBe MaTepUHCKOTO
1 aMUIUION 1A MIICHUIa-AZropyron B Ka4eCTBE OTIIOBCKOT'O PaCTEHHUH.

KaroueBble c10Ba: copra MIIEHUNBI, KOJCONTHIIb, IEPBEIH JUCT, aM(OHUIIONIBL, TeTEPO3HC, TOMUHAHTHOCTD, JUTMHA
KoJI0Ca.

Heterozis — genetik cohotdon miixtalif fordlorin Fy hibridlarinin valideynlars nisbaton tistiin fiziki vo
funksional xiisusiyyatlor niimayis etdirdiyi tobii bir hadisadir ki, seleksiya prosesinds onun istifadasi
daha mohsuldar formalarin alinmasina sorait yaradir (Nie, Ji & Ma, 2019; Khokhar et al., 2019; Roy,
Kumar, Sisodiya, & Singh, 2021). Bugda bitkisindo mohsuldarligin asas tayinedicilori sirasinda min
donin kiitlasi, bir siinbiildo don vo siinbiilciik say1 siinbiil uzunlugu ilo yaxin olagolidir (Ji et al., 2021;
Gimenez et al., 2021; Khan, Talekar & Sree, 2022). Hazirki todqiqat isinds, qeyd olunanlari nozara
alaraq, bugdanin yadcinsli amfiploidlari ilo yerli bugda sortlar arasindaki ¢arpazlasmalardan alinan F1
hibrid bitkilords siinbiil uzunlugu (SU) alamatinin heterozisliyi, irsan o6tiirtilma tiplori va rastgalma
tezliklorinin giymatlondirilmasi qarsiya mogsad qoyulmusdur.

Todgigatlar AMEA GEi-nin Abseron Tadgiqat Bazasinda (2021-2022) aparilmisdir. Carpazlasma-
larda baslangic material qisminda yerli vo miixtalif elmi moarkazlordan slds edilmis 10 bugda amfiploidi
(1 bugda-Haynaldia, 1 bugda-Hordeum, 1 bugda-Secale vo 7 bugda-Agropyron) vo yerli bugda sortlari
(bark bugda sortu Saray (T. durum Desf.) vo yumsaq bugda sortu Abseron (T. aestivum L.)) istifads
edilmisdir. Carpazlasmalardan alinan F1 hibrid bitkilar, valideyn formalar da daxil olmagla SU slamatins
gora hoagiqi heterozis (Omarov, 1975), hipotetik heterozis (Petr, 1966) va fenotipik dominantliq daracasi
(Beil & Atkins, 1965) diisturlarina asason giymotlondirilmisdir.

Alinan gostoricilora asason Fi hibrid bitkilordo irsiyyat tiplorinin rast golinma tezliyi miixtolif
olmusdur (Diaqram 1.). Bu da SU slamatinin bir ¢ox QTL tarofindon idars edilorak, hamginin poligen
xisusiyyato malik olmasma dair moalumati bir daha tosdigloyir (Wolde, Trautewig, Mascher &
Schnurbusch, 2019; Nagar, et al., 2019; Khokhar et al., 2019; Roy, et al, 2021; Ji et al., 2021; Gimenez
etal., 2021; Khan, Talekar & Sree, 2022).

Diagram 1. Bugda sortlart ilo amfiploidlor arasindaki F1 hibridlarda irsiyyat tiplarinin rast galinma

tezliyi; OD- alamoatin depressiyasi, AD- alamatin asagi gostoricisinin dominantligi, QD- qisman
dominanthq, ND- natamam dominantlg, UD- iistiin dominantliq
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Miioyyan olunmusdur ki, birinci nasil hibridlor arasinda SU slamatine gora haqiqi heterozisin an
yiiksok gostaricisi, har iki halda ana gisminda gotiiriilmiis, bugda-Agropyron amfiploidinin yumsaq bug-
da sortu ilo, on asag1 gostaricisi isa onun bark bugda sortu ilo kombinasiyasina moxsusdur. Bugda-
Hordeum amfiploidi ilo iss ham bark, ham ds yumsaq bugdanin ana kimi gétiiriildiiyii kombinasiyalara
aid Fy bitkilor hogigi va hipotetik heterozisin yiiksok va bir-birina yaxin gostaricilorini niimayis etdir-
migdir. Yumsaq bugdanin bugda-Haynaldia va digor 2 bugda-Agropyron amfiploidi ilo ana gisminds,
homginin, bugda-Secale va digar 3 bugda-Agropyron amfiploidi ils iso ata gismindaki kombinasiyalara
aid F1 bitkilordo hipotetik olaraq miisbat heterozis gozlonsa do, monfi haqiqi heterozis miisahido
olunmusdur.

Belaliklo, aparilan todqiqat isi bugda sortlari ilo miixtalif yadcinsli amfiploidlor arasindaki Fi
hibridlords siinbiil uzunlugu slamatine gora heterozisli nasil almaq ti¢iin bark vo yumsaq bugda sortla-
rinin bugda-Hordeum amfiploidi ilo ana gisminda, bugda-Agropyron amfiploidlari il iso ata gismindo
hibridloasmalora calb olunmasi1 daha magsadouygun hesab olunur.
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Xiilasa

Miiasir dovrda bir torofdon kosmos vo kosmosa uguslarda yiiksok dozada y-siialanma askar edilir, digar torofdan
radioaktiv preparatlarin vo rentgen siialarindan miialicavi vasite kimi onkoloji klinikalarda genis totbiqi yeni nov tohlitkosiz
radio goruyucularin islonib hazirlanmasini tolob edir. Bels ki, miixtolif név slverissiz otraf miihit amillarinin serotonergik
sistemin foaliyyatino tosiri ¢oxsayli eksperimental modellordo gostorilmisdir. Mohz buna gora do serotonergik sistemin
aktivlogdirilmasi yolu ilo y-siialanmaya yiiksok dayanigli organizmlorin todqiqi miiasir dovriin zaruri talablarindan biridir.
Bizim $6bads aparilan tadqiqatlar gostordi Ki, serotonergik sistemin aktivliyinin artirilmasi kimyavi mangali manfi amillarin
zararli vo mutagen tasirlarindon heyvan toxumalarinin shamiyyatli dorocads qorunmasina komak edir. Bu naticalari nazara
alarag, biz serotonergik sistemls diiz miitanasib slagads olan dihidropirimidinazayabonzoar-2 ziilalinin ozals daxili yeridilmasi
ilo serotonergik sistemin aktivliyinin yiiksaldilmasi vasitesilo radioqoruyucu faaliyyatinin askar edilmaSine yonalmis
todqiqatlar apararaq si¢ovullarin periferik toxumalarinin niivalorini yiiksok dozada y-radiasiyanin zadsloyici tasirindan
gorunmasina nail oldug.

Acar sozlar: y-siialanma, niive patologiyalari, dihidropirimidinazayabanzar-2 ziilali.
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B COBPEMCHHOM MHUPE BBICOKHUE I03bI Y-U3JIYYCHUS, BBIABICHHBIC B KOCMOCC MU B KOCMHUYECCKHX II0JIETAX, C O,HHOI71
CTOPOHBI, U MIUPOKOEC NPUMCHCHHUC PAJUOAKTUBHBIX IPCIapaToB U PCHTTCHOBCKOI'O0 HM3JIYYCHHUS B Ka4YC€CTBE J'Ie‘leGHI)IX
CPEICTB B OHKOJIOTHIECKUX KIMHUKAX, C IPYTOH CTOPOHBL, TPEOYIOT pa3paboTKH HOBBIX BUAOB O€30IAaCHBIX PalHO3alIITHBIX
cpenctB. Tak, BIMAHWE pPAa3TUYHBIX BHUAOB HEOIArompuATHRIX (AKTOPOB OKpY)KAlOIMIeW cpeasl Ha aKTUBHOCTH
CCpOTOHPIHGpI‘PI‘IGCKOﬁ CUCTEMBI 6BIJIO II0KA3aHO HAa MHOTI'OYMCJICHHBIX 3KCH€pI/IM6HTaJH>HBIX MOJCIISIX. menno HOBTOMy
HCCIICIOBAaHUE BBHICOKOW YCTOHYMBOCTH OPTaHU3MOB K Y-OONYUYCHHIO ITyTEM YCHWJICHHUS PETYJLIHU CEPOTOHHMHEPTHUECKOM
CHCTEMBI SBIISICTCA OJHUAM M3 HEOOXOIMMBIX TPeOOBAaHMI HACTOSIETO BpeMeHH. lcciemoBaHus, MpOBEICHHBIC B HAIIEM
OTACJIC, MOKa3ajikd, YTO IMOBBLIIICHUE PEryJialun CepOTOHHHepFH‘IeCKOﬁ CUCTEMBI CHOCO6CTByeT 3HAYUTEIbHOU 3alIUTeC
TKaHEH )XUBOTHBIX OT BpEAHOIO0 U MYTarcHHOT o BO3I[€I7[CTBI/I§I HeGJ’IaI‘OHpI/IHTHLIX (1)aKTOpOB XUMHUYECKOI'0 MMPOUCXOKIACHUS.
HpI/IHI/IMaH BO BHUMAHHUEC 3THU PE3YJbTAaTbl, Mbl IIPOBCIN HUCCICAOBAHUS, HAIIPABJICHHBIC HAa BLIABJICHUC paﬂI/I03aHII/ITH0171
AKTUBHOCTHU NOBBIMICHUSA PETYJISIIUA CepOTOHI/IHepFI/I‘IeCKOﬁ CUCTCMBI.

KJIIO‘IeBLIe cJIioBa: "{-06J’Iy‘IeHI/Ie, AACPHBIC TATOJIOTUH, 66J’IOK-2 CBSI3aHHBIN C [[I/IFI/II[I)OHI/II)I/IMI/II[I/IH&SOFI.

Through radiation protecting materials blocking spreading of radiation are currently widely used,
however, this type of protection for many reasons has already been out of date and does not provide
reliable protection of the organism’s tissues. The essential adverse effects of radiation on the living
organisms are related directly to upregulation of mutation level in somatic and sexual cells. So, from this
point of view one can conclude that the main pinpoint of effective radioprotection should be based on
preventing and taking off mutagenic changes induced by radiation effects on the tissues of animals and
humans.

Earlier studies in our laboratory have shown that long-term exposure of the fish juveniles in the fresh
water containing crude oil leads to upregulation of mutations and downregulation of serotonin-
modulating anticonsolidation protein in the somatic cells, while short-term exposure does not bring to
these changes [1]. DDP2 administration prior to putting fish juveniles into water containing heavy metals
and polyaromatic hydrocarbons (PAH) leads to downregulation of mutation level by over 50% [2]. So,
as it issues from these data, DDP2P realizes anti-mutagenic activity.

The studies were conducted on male albino rats of 160-200 g of body mass. Upregulation of
serotonergic system was achieved by adminstration of DDP2. This protein was purified from the cow
brains with application of two-step purification procedure as had been described earlier (Mekhtiev,
2000).

The effects of y-irradiation at a dose of 8 Gy after exposure of the animals the level of lipids
peroxidation (LPO) in the liver was analyzed. In these series of studies the animals were divided into 3
groups: 1) intact group; 2) control group (inactive DDP2), and 3) experimental group (DDP2). Taking
into account the results of the previous series, the animals of control and an experimental groups were
exposed to y-irradiation at 8 Gr dose 3 h later since i.p. injection of preparations in the 4th series of
experiments. After decapitation of the animals, samples of bone marrow were taken from the animals
of all the groups and the number of nuclear pathologies in 1000 erythrocytes was evaluated in a light
microscope.

It was shown that under y-irradiation significant upregulation of malone dialdehyde (MDA) was
noticed in the control animals, while in the experimental animals, MDA level declined and likened to
the values of the intact group.

The results obtained from series of investigation indicate that there is a sharp increase in the number
of nuclear pathologies in the control group animals, which were injected with inactivated DDP2 before
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radiation. At the same time, the number of nuclear pathologies in the experimental group (DDP2)
downregulated by over 40% compared to the control group.
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Summary
Polycyclic aromatic hydrocarbons (PAHSs) contained in oil pose a serious threat to the deterioration of the ecological

situation in the Caspian Sea. Serious ecological consequences are the accumulation of PAH in elements of marine ecosystems.
PAKSs are deposited in rivers and lakes by rain. PAH includes a wide group of cyclic individual hydrocarbons mainly
consisting of a benzene ring. Apart from toxicity, the main danger of PAK in the Caspian Sea ecosystem is its mutagenic
tendency. PAHSs are mainly formed in the combustion and use processes of petroleum products and organic substances. Since
the ecological and toxicological danger of PAHSs is a matter of acute concern, their concentration in the environment should
be minimized or, at best, completely eliminated. PAHs with large molecular weight and a large number of aromatic rings
undergo condensation more quickly than light ones. in PAKSs.
Keywords: oil, polyaromatic compounds, toxicological hazard.

NCTOYHUKHU U CO3JABAEMBIE PUCKH IMOJIMIUKINYECKUX APOMATUYECKUX
COEJIMHEHUM
Mmup3oeBa Auna CyneiiMman
Nucrutytr Pagnanmonnsix [Ipodiem
https://orcid.org/0000-0001-9818-7800
mirzoyeva.aida87@gmail.com

24


mailto:mirzoyeva.aida87@gmail.com
mailto:mirzoyeva.aida87@gmail.com
mailto:mirzoyeva.aida87@gmail.com

Pe3rome

Copepxaryecs: B HepTH IMONMIUKINIECKUE apoMaTHIeckue yriieBoaopo sl (ITAY) npeacTaBisioT cepbe3HyIo yrpo3y
YXyIIIEHNs 3Konoruueckoil oocranosku B Kacnmiickom mope. Cepbe3HBIMH 3KOJOTHYECKIMHU MOCIEACTBUAME SIBISICTCS
HakoruieHue ITAY B anementax mopckux skocucteM. ITAK oTnararorcst B pexax U o3epax B pesyinbrare aoxas. [TAY
BKJIIOYAIOT MIMPOKYIO TPYMITy HUKINYECKUX MHIMBUAYaJIbHBIX YIJIEBOIOPOAOB, COCTOSIINX B OCHOBHOM M3 OEH30JIHLHOTO
konbla. [Tomumo TokcuaHocTH, 0cHOBHOM onacHOCcThi0 ITAK B sxocucteme Kacnuiickoro Mops sBIsieTcs €ro MyTareHHas
cnocobHocTh. [TAY B 0cHOBHOM 00pa3yroTcst B Ipolieccax CKUTaHus U UCHOJIB30BaHUS HE(PTEIPOLYyKTOB U OPraHMYEeCKUX
BemiecTB. [lOCKONBKY HSKOJOrMYecKass M TOKCHKOJIOTHYECKass OmacHOCTh IIAY BBI3BbIBaeT OCTPYI0 03a00YEHHOCTB, HX
KOHLICHTpAllMsi B OKPYXAIOLIeH cpele JODKHA OBITH CBeleHa K MHHUMYMY WM, B JIy4dllleM CiIydae, HOJHOCTHIO
uckimoueHa. ITIAY ¢ Oompiroit MonekyIsIpHOH Maccoil W OONBIINM KOJMYECTBOM apOMATHYECKHX KOJEI[ MOABEPTaloTCs
KoHzeHcanuu OpicTpee, ueM Jerkue. .B [IAKax

Karouesble ci1oBa: HeTh, MOIHMAPOMATHIECKHIE COCTUHEHHS, TOKCHKOJIOTNIECKas OMACHOCTb.

Xazar donizinin neftlo ¢irklonmasinin bir sababi do Abseron yarimadasinin ¢irklonmis torpaqla-
rindan qrunt sulari vasitasi ilo neft vo neft mohsullarinin denize dasinmasidir .Sular neft mohsullari ilo
cirklondikda suyun sathindo tobaqa amalo gotirir. Uzvi maddaler boyaqlar, fenollar, dioksinlor, petisidlor
va s. su hovzosindo toksikoloji voziyyat tohliikasi yaradir (Abbasov, 2003). BTC neft komarinin torpaq
ortilyii. vo ekoloji qiymatlondirilmasi sahosinde Q.S.Mommodov, M.T.Babayev, V.C.Haciyev,
N.M.Ismayilov, Q.S.Yaqubov va digor alimlorin tadgiqatlari mévcuddur. Bu todqigatlar naticosinda neft
komorinds bas vers bilocok goza hallarinda axan neftin torpagin, fauna vo floranin ekoloji xiisusiyyatina,
dohlizds yasayanlarin demogqrafik voziyyating tosiri Oyronilmis, otraf miihitin miihafizasi {i¢iin ekoloji
barpaedici vo qoruyucu tosirlor nozords tutulmusdur. Danizds quyu qazma vo neft komori ilo neftin naqli
zamani neft itkisi ¢ox bdyiikdiir. Neft mohsullart su ilo davamli emulsiya amoslo gotirir, bu da doniz
ekosistemino monfi tosir gostorir. Hesab edilir ki, diinya okeaninda holl olmus karbohidrogenlor
toxminon 400-1300 milyon tondur. 1998-ci ildo Xazar donizino 150 min ton neft mohsulu, 400 t fenol,
3400 t sintetik sothi aktiv madds tokiilmiisdiir. Xozor donizds neft ¢ixarma zamani da neftlo ¢irklonir.
Normal is soraitindo gazma qurgusundan donizo 30-120 t neft, 150-140 t quyu slami, 200-1000 t buruq
mayesi atilir. Bir ¢ox politsiklik aromatik karbohidrogenlor giiclii kimyavi kanserogendir. Belo ki,
benzoantrasen, benzopiren birlosmalor kanserogen, mutagen vo teratogen xiisusiyyatlorine malikdir.
Toksiklik doracasi PAK-1n strukturundan ¢ox asilidir, hotta izomerlori geyri-toksik vo ya ¢ox zohorli do
ola bilar. Bels ki, yiiksok kanserogen PAK-lar (az1 3 hoalgoalilordir) kicik va ya (4 halgalilar) cox bdyiik
kanserogen ola bilor. Insan saglamligina kanserogen kimi miioyyan edilmis PAK-lar: benzantrasen,
benzopiren, benzofluoranten, dibenzfluoranten, antrasen. Tosadiifii deyildir ki, PAK-1n on konserogenli
sayilani benzopirendir, o, atraf miihito qiymot veran indigatoru hesab olunur. Donizs daxil olan PAK-1n
manboalarindan 3-ii cay axini, atmosfer axinlar1 vo onun orta statistik pay1 digor asas manbalorin 35-50%-
ni togkil edir. Madon yanacaqlarinin yanmasi, kimya, neft-kimya, metallurgiya, selliiloz-kagiz sonaye-
sindo enerji istehsali zamani omolo golon zohorli maddalar sirasinda on tohliikeli maddslar poliaromatik
karbohidrogenloardir (PAK). Bir ¢ox politsiklik aromatik karbohidrogenlor giiclii kimyavi kanserogen-
lordir. Belo ki, benzantrasen, benzopiren kimi birlosmolorin daha ¢ox kanserogen, mutagen vo
teratogen xiisusiyyatlori var. Biitiin PAK-larin orimo temperaturu 200°C-ya yaxindir. Coxniivali aroma-
tik birlosmoalor ekoloji cohatdon an zohorli maddslar olduglari {igiin bu miihitdo neftin deqradaiyasi
prosesindo onlarin zamana goro doyismolorinin dyronilmasi maraqlidir. PAK-larin toksikliyi diger
toksiki birlosmoalordon min dofo daha artiqdir. Daha yiliksok molekulyar ¢akisi vo aromatik halqalarin
say1 ¢cox olan PAK-larda polikondensasiya proseslori daha siiratlo bas verir. Ciddi ekoloji naticalor bu
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birlogsmolorin su miihitinin elementlorinds toplanmasidir. PAK-lar yagisla caylara vo golloro ¢okiiliir.
PAK-1n homologlar1 arasinda on konserogenli sayilani benzopiridindir. PAK-lar otraf miihitdo davamli
olaraq qalir vo bioakkumulyasiyaya sobab olurlar. AMEA-nin Radiasiya Problemlari Institutunda yerina
yetirilmis neftlo ¢irklonmis torpaglarda PAK-in radiasiya deqradasiya prosesi todqiq edilmisdir
(Mustafayev, Yakubov, Guliyeva., 2008)

Chromato-mass-spektrometrik metodundan maye fazada nimunolorin analizi ti¢lin istifado
edilmisdir. Xromatoqrafiya analizi GCFID (GS-450, Varian-2010 ABS) vo mass spektrometrik GC / MS
Trace DSQ (Thermo Electron, Finngan ABS, 2005) istifads olunmugdur. Neft niimunslarinin xromatoq-
rafiya tohlili ti¢iin quru Na,SO, ilo qurudulur, sonra dixlorometan (CH,Cl,) ilo garigdirilir. Analiz m/z =
35-400 (kiitlonin yiiko nisbotim/z) intervalinda alotin GC/MS Trace DSQ (Thermo Electron, Finngan
2005) do icra edilmisdir va kiitlo spektrlorinin asasinda mohsullarin komponentlori miisyyon edilmisdir.
Coxniivali birlosmalarin ekoloji cohatdon on zohorli olmasi sobobi baximindan, bu miihitdo neft deqrada-
siyas1 prosesindo onlarin zamana gore doyismoalorinin dyranilmasi maraqlidir. PAK-larin toksikliyi
(xtisusilo benzobirlogsmalor) digor toksik birlogmolordon min dofs daha artiqdir. Buna gors do, ekoloji
cohotdon PAK-larin cevrilmalori vo qarsiligh transformasiyast miixtolif amillorin tosiri altinda bu
proseslorin dyronilmasi baximimdan boyiik praktiki vo elmi maraq kasb edir. Istor deqradasiyaya ugramis
torpaqda vo ya tozo quyudan ¢ixarilmis torpaqda neftin gotran fraksiyalarinda biitiin iic PAK qruplari
neftin yag fraksiyalar1 ilo miiqayisado artigdir. Belo ki, tozo borudan c¢ixarilmis neftin gotran
fraksiyasinda torkibinds 2-6 PAK- 45%, 16 EPA - 33,6%, vo NPD - 38,5% yag fraksiyasinda oldugundan
daha ¢oxdur. Masalan, fluoren va fenantren iigiin bu forq -2.5 dofo, antrasen va fluoranten iiglin demok
olar ki, 5 dofo ¢oxdur. Naftalin neftin yag fraksiyasinda qatran fraksiyasi ilo miiqayisodo 47% coxdur.
Giliman ki, bu neftin metamorfozu miixtalif birlosmalorin formalasmasinda xiisusi qruplarla bagl ola
bilor. Torpaqda neftin deqradasiyasi zamani1 hom yag, hom do gatran fraksiyalarinda PAK-larin miqdari
azalir. Qatran fraksiyasinda 2-6 holqgoli PAK-larda 33,5% azalma bas verir, yaglarda iso 49,8% toskil
edir. NPD ti¢iin bu rogom 34,5% vo 49.4%.16 EPA iigilin 48,8% vo 43,2% dir.

Gorilindiiyli kimi neftin deqradasiyast zaman asfaltenlorin miqdart 0.1% -don 6.5%-o qodor artir,
yani 65 dofa. Torpaqda neftin deqradasiyasi naticasinda biitiin qrup PAK-larda azalma miisahids olunur.
PAK-larin bir hissasi asfaltenlors kegir vo asfaltenlorin miqdari artir. Bundan basqa, daha yiiksok mole-
kulyar ¢okisi vo aromatik halgalarin say1 ¢ox olan PAK-larda polikondensasiya proseslori daha siiratlo
bas verir. Torkibinds daha az halgolori olan PAK-lar suda daha ¢ox hall olurlar vo buna gors do onlar
mikroorganizmlori ochomiyyatli doracods biodeqradasiyaya moruz qoyurlar. Neftin torkibinds bag veran
cevrilmalorin Gyronilmasi fiziki vo kimyovi metodlarin komayi ilo miimkiin olmusdur. Karbohid-
rogenlorin torkibindo bas veron doyisikliklori dyronmok, onlarin otraf miihitdo yaratdigi zohorlilik
daracasinin tohlili ticlin vacibdir. Goriilon iglorden bu naticays golmok olar ki:

1. Xam neftin gotran vo yag fraksiyalarinda PAK-larin (n) nisbati benzol halgslorinin sayindan
asilidir, k=6 oldugda n=13.6-ya borabor olur. Torpaqda neftin deqredasiyasindan sonra iso k=5-6
oldugda n=4-5 barabar olur.

2. Neftli torpaqlarin deqredasiyasi noticosindo agagr molekullu PAK-larda ¢evrilmalor bas verir,
yag va gotran fraksiyalarda iso nisbaton agir molekullu PAK-lar oldugundan bu nisbat 1.5-2 dofs azalir.
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Summary

Azerbaijan is one of the oldest oil and gas countries in the world. Azerbaijan has eight oil and gas regions - Absheron,
Baku Archipelago, Lower Kura, Shamakhi-Gobustan, Khazaryan-Guba, Ganja, Yevlakh-Aghjabedi, Gabirri and regions
between the Kura River.

Absheron oil and gas region includes on land Balakhani, Surakhani, Buzovna, Gala, Zigh, Bibiheybat, Binagadi, Garadag
and in the sea Oil Stones, Palchig Pilpiles, Gum Island, Bahar, Chirag, Azeri, Shah-Deniz, Mashal, Zafar, Umid, Absheron
Cup, Pirallahi, Darwin Cup, etc., Sangachal-deniz, Duvanni-deniz, Khare-Zira, Bulla-deniz, Naftalan oil in the Ganja oil-gas
region, Neftchala, Kursanga, Kurovdag to the Lower Kur oil-gas region, Kalameddin, Mishovdag, Shirvan, Shamakhi-
Gobustan oil and gas region, Umbaki, Zanbil, Dashgil, Kanizdag, Khazaryan-Guba oil and gas region, Zagli, Talabi, Ghabirri
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and Kur river oil and gas region, Tarsdallyar field oil, Yevlakh-Aghjabedi oil- Murovdag, Jafarli, Zardab, Shikhbagi oil fields
belong to the gas region. All these deposits differ from each other according to their geological, physical and energetic
characteristics.

Yevlakh-Aghjabedi oil and gas region is 150 km long and 60 km wide. The oils included in this oil-gas region are low-
sulfur, high-resin, high-paraffin, and the amount of asphaltene is higher than other oils in the oil-gas region.

Researches were conducted in order to sort oils on scientific basis, to provide petrochemical and chemical industries with
cheap and affordable hydrocarbon raw materials.

Keywords: oil, gas, asphaltene, paraffin, resin.

EBJIAX-AT JKABEJIWHCKH HE®TET' A30OBbI PAMOH
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Pesrome

AzepOaiikand — oJTHa U3 CTapeHIINX He(TETa30BBIX CTpaH Mupa. B AzepOaiimkane BoceMb He(hTETa30HOCHBIX PaliOHOB
- AOmepon, bakunckmit apxumenar, Hwkasas Kypa, Hlamaxu-T'oOycran, Xazapsu-I'y6a, ['samka, EBmax-Armxabenn,
Tabuppu u mexmypedse Kypsr.

AolmepoHcknil He(hTera30HOCHBIN palioH BKJIIOUaeT Ha cyme bamaxansl, Cypaxansl, by3zosny, [any, 3ur, bubusiibar,
Bunaranm, [apanar, a B Mmope Hedrarasie Kaman, [lanpuur [Tumemmnec, OctpoB ['ym, Baxap, Yupar, Azepu, [lax-/lenns,
Mainain, 3adap, Ymuna, banka Asmepona. , [Tupamnaxu, banka Jlapsuna u np., Canravan-nesus, JlyBanHu-aenus3, Xape-
3upa, bymna-nenn3, Hadrananckas Hedrts B ['ssmmxunckoir HI'P, Hedruana, Kypcanra, Kyposnar B HikHekypuHCKYTO
HI'H, Kanamemnuu, Mumosaar, [lupsan, [llemaxuncko-I'00ycTaHCKUiI He(TEra3oHOCHBIM paiioH, YMOaku, 3aHOWIb,
Jamrun, Kanuznar, XazapsH-['yOuHckuii HedTera3oHocHbI paiion, 3arnuHckuit, Tanmabu, [abuppum u Kypckuit
He(TEra30HOCHBIH paiioH, HedTh MecTopokacHus Tapcaamisap, HepTh Enax-Armxabenu - HedTsaHble MeCTOPOXKICHUS
Myposnar, xadapnu, 3apaad, Llluxdaru oTHOCATCS K ra30BOMY pETHOHY. Bce 3T MecTOpOXKAEH!US OTIMYAIOTCS IPYT OT
JIpyTa 110 CBOUM T'€0JIOTHYECKUM, PU3MIECKUM U SHEPTETHIECKUM XapaKTEPUCTHKAM.

EBmaxcko-ArmkabenuHckuii HererasoHOCHBIH paiioH nmeet mmuHy 150 kM u mmpuny 60 kM. Hedtr, BXoasmue B 3Ty
HedTerazoByio 001aCTh, MAJTOCEPHUCTHIE, BEICOKOCMOJIMCTHIE, BEICOKONapa(uHUCTHIE, a KOJIMYECTBO ac(hallbTEHOB BHIIIIE,
4eM B APYTHX HePTAX HePTerazoBoit 00IacTy.

HccnenoBanust MpOBOJUINCH C 1I€IbI0 COPTHPOBKM Maces Ha Hay4HOW OCHOBe, oOecriedeHus HeQTeXUMHUYECKOH U
XHUMHUYECKOH MPOMBIIIUIEHHOCTH ACUIEBBIM U JOCTYITHBIM YTJIEBOIOPOIHBIM ChIPHEM.

KiroueBble ciioBa: He()Th, ra3, achaibTeHbl, TapapuH, CMOIA.

Neft vo qaz diinyanin vo eloco do Azorbaycanin iqtisadiyyatina miqrasiya etmisdir. XXI osrin
ovvallari ligiin hesablanmis vo diinya lizro kosf edilib ¢ixarila bilon neft ehtiyati 140 mlrd. tondur. Bunun
66,5%-i Yaxin vo Orta Sorq 6lkolorinin, 14,5%-1 Morkazi, Simali vo Conubi Amerika, 19%-1 iso Afrika,
Morkazi vo Sarqi Avropa, MDB 6lkalori, Asiya-Sakit okean, Qarbi Avropa regionu 6lkalarinin payina
diisiir. Azorbaycan da karbohidrogen ehtiyat1 ilo zongindir.

Azorbaycanin quruda vo donizdo yerloson neft-qaz yataqlarinin karbohidrogen ehtiyati-gorti
yanacaqla 10 mlrd. ton hocminds qiymotlondirilir [1]. Azarbaycanin perspektiv neft-qaz strukturu
asagidaki rayonlara boliiniir: Abseron, Baki arxipelaqi, Asagi Kiir, Samaxi-Qobustan, Xozoryani-Quba,
Gonco, Yevlax-Agcabadi, Qabirri vo Kiir ¢ay1 arasi rayonlar [2].

Murovdag, Coaforli, Zordab, Sixbagi yataq neftlori Yevlax-Agcabadi neft-qaz rayona aiddir. Bu
neftlor 4000 m dorinlikdo yerlosdiklori ii¢iin yiiksokparafinlidir (8-14 kiit.%). Homin rayon neftlori
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azkikiirdlii, osason, yiiksokqatranlidir (6-15 kiit.%), Yevlax-Agcabadi neft-qaz rayonu neftlori digor
rayon neftlorindon asfaltenin miqdarinin ¢ox olmasi (2,6-7,1 kiit.%) ilo forqlonir.

Muradxanl neft yatagi Yexlax-Agcabadi ¢okokliyinin simal-gorq hissosinds, Kiirdomir sohorindon
30 km conubda yerlasir. Muradxanli yataq neftinin benzin fraksiyalarinda naften karbohidrogenlarin
miqdari (42,6-47,4 kiit.%) bu rayonun digar neftlorinin eyni adli fraksiyalarindan ¢oxdur. Neftlords 350
OC fraksiyasmin ¢iximi 40-42%, Sixbagi iso azdir-26%. Neftlor parafinli olduglar iigiin benzinlorin
oktan adadi azdir vo katalitik riforming prosesi {i¢lin xammal ola bilorlar, yay dizel yanacaqlar1 almaq
olar.

Coforli yatagi Muradxanli yatagindan 7 km conub-sarqginds yerlosir. Cafarli neftinds qatran-asfalten
birlosmalori ¢oxdur (11-21 kiit.%). Caforli yataq neftindo asfaltenin miqdarinin (7,1 kiit.%) qatranin
miqdarindan olmasi ilo bu rayonun digor neftlorindon forglonir. Bu yatagin ¢ox quyu neftlorindo asfalten
qatrandan ¢oxdur.

Sixbag1 yataq nefti (1988) azkiikiirdlii, yiiksokqatranli va yiiksokparafinlidir (16 kiit.%). Bu neftlor
3672-3957 m dorinlikds yerlosir. Bu neftdon aviasiya va dizel yanacaqlar1 almaq olar, yag fraksiyalarin
¢iximi goxdur-14%, OI-88-dir.

Zordab yataq nefti azkiikiirdli, yiiksokqatranli va yliksokparafinlidir (14,2%). Bu neftlor 3930-3917
m dorinlikds yerlosir. Bu neftin benzin fraksiyalar1 doymus karbohidrogenlorlo daha zongindir.
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GODOBOY FiLiZ RAYONUNUN UST YURA YASLI QRANITOIDLORININ POTENSIAL
FiLIZLiLiYi VO QODIR QIZIL-MiS-POLIMETAL YATAGI FiLiZLORININ QIZILLILIGI
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POTENTIAL MINERALIZATION OF UPPER JURASSIC GRANITOIDS OF GADABAY
ORE DISTRICT AND GOLDINESS OF ORES OF GADIR GOLD-COPPER-
POLYMETALLIC DEPOSIT
Bayramov Aydin Ahmad
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Summary
In the conducted scientific-research works the study of the geological-petrological-mineralogical characteristics of the
magmatic complexes of the Yogundag region and their importance in mineralization was studied, and as a result, it was
determined that the area belongs to the epithermal-porphyry type.
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The distribution depth of the orebody of the Gadir gold-copper-polymetallic deposit, which is the object of the study,
belongs to the “low sulphidation” type of the Yogundag epithermal system, starts from 220 meters and continues to 450
meters at separate intervals. The orientation of the orebody corresponds to the subvolcanic mass and dips to the southwest at
an angle of 25-45° degrees, wedges to the northeast. Mineralization took place at a temperature of 100-300 °C. Localized
orebodies in metasomatized consist of 3 main zones composed of separate almost identical mineral associations. Gold
mineralization in the Gadir orebody is mainly closely related to semi-massive pyrite, chalcopyrite-pyrite, chalcopyrite-pyrite-
sphalerite, chalcopyrite-sphalerite-galenite-magnetite and quartz-bearing pyrite mineral associations. A linear correlation
between gold and silver is observed in the ore mass. Gold is found in ores mainly in fine, dispersed, and impregnated form
and most of it is free.

Thus, the compiled geological-genetic model of the formation of the Gadir gold-copper-polymetallic deposit can be a
criterion for the search and exploration of this type of deposit.

Keywords: gold, ore, granitoid, Gadir, Gedabek.

HOTEHHUAJIBHAA MUHEPAJIM3ALIUSA BEPXHEIOPCKUX TPAHUTOU/10B
T'EJABEKCKOT'O PYJTHOT'O PAHOHA ¥ 30JIOTOHOCHOCTD PYJI TAJJMUPCKOI'O
30JI0TO-ME/JHO-ITIOJIMMETAJVIMYECKOI'O MECTOPOXJIEHU A
BaiipamoB AiiibIH AXxMes
A3zepOaiixanckuii I'ocynapcrsennnlii YauBepceurter Hedpru u IIpombimiennocTn
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Pe3rome

B  mpoBeACHHBIX  HAYYHO-HCCIICJOBATCIBCKUX  paboTax ObUI0 HM3YYEHO HM3YYECHHE IeO0JOro-IeTposioro-
MHHEPATOrHIeCKHX XapaKTePHCTHK MarMaTHUECKNX KOMIUIEKCOB MOryHIarckoro paifoHa i MX 3HAYCHHS B OpYICHCHHH, B
pe3yJIbTaTe Yuero OnpeecHo, YTO paliOH OTHOCUTCS K AMUTEPMAaTbHO-TIOP(QUPOBOMY THITY.

['myOuna 3aneranus pygHOTO Tena ["aIHpCKOTO 30JI0TO-MEIHO-TIOIMMETAUINISCKOTO MECTOPOXKICHHS, SBIIOMIETOCS
00BEKTOM MCCIICJIOBAHHMS, OTHOCHTCS K THIY HH3KO-Cymb(uamsupoBanoit (“low sulfidation”) Horysaarckoit
SMUTEPMAIbHONM CUCTEMBI, HauMHaeTcs oT 220 METpOB M MPOJOJDKAETCsl HAa OTAENbHBIX HHTepBajax a0 450 meTpos.
OpueHTaLus pyAHOrO Tejla COOTBETCTBYET CyOBYJIKAHMYECKON Macce U NajaeT Ha Foro-3amnaj noj yriom 25-45° rpamycos,
BBLIKIIMHUBAETCS HA CeBepo-BOCTOK. OpyjeHeHue npoucxoauno npu temneparype 100-300 °C. JlokamusoBaHHble pyHOE
TeJI0 B METACOMAaTU3MPOBAHHOM COCTOSIHUM COCTOSIT M3 3 OCHOBHBIX 30H, CJIOXEHHBIX OTJENbHBIMH MPaKTHYECKU
WJCHTHYHBIMA MUHEPaJbHBIMU aCCOIMAIUSIMU. 30JI0TO€ OpyJeHEeHNne B [ aiupCKOil pyTHOE TEJIO B OCHOBHOM TE€CHO CBS3aHO
C TMOJIyMAaCCHUBHBIMH IMHPUTOBBIMH, XaJIbKOMUPUT-MUPUTOBBIMH, XaJbKOIUPUT-TTUPHUT-CHATCPUTOBBIMY, XaTbKOIHPUT-
chanepuT-raTeHUT-MarHeTUTOBLIME M KBApIICOIECPIKAITUMHI KOTYETAHHBIMU MUHEPATBbHBIMH accolMausMu. B pymHoit
Macce HabIoJaeTCsl IMHEHHAs! KOPPENAIHS MEXKAY 30JI0TOM U cepeObpomM. 30J10TO HAXOAUTCS B PyJlaX MPEUMYIIECTBEHHO B
MEJKOANCIICPCHOM, PACCETHHOM W MMITPETHHPOBAHHOM BHUJIE M OOJBINEH YacThI0 B CBOOOTHOM BHIE.

Takum 00pa3oM, COCTaBICHHAsI TeOJOT0-TeHETHYeCKas MOJACTbh (POPMHUPOBAHUS 30JI0TO-METHO-TIOIAMETAIIINIECKOTO
MeCTOpOXKIeHHS ['agup MOKeT OBITh KpUTEPHUEM ISl IIOMCKOB M Pa3BEIKH JAHHOTO THITA MECTOPOXKICHUH.

KuaroueBblie ciioBa: 307010, pyna, rpanuronn, ['amup, ['exadek.

Kigik Qafqazin miihiim filiz obyektlarindon olan Gadobay filiz rayonunda yerlosmis bir sira qizil-
sulfid, mis-kolgedani, mis- vo s. endogen monsali faydali qazint1 yataqlarinin hortorafli dyranilmasi
miithiim nazari va tacriibi oshomiyyat kasb edir (Babazados, 2019). Bu baximdan Gadobay filiz rayonunun
conubunda yerloson Yogundag epitermal sahasi potensial filizliliyi ilo daim tadgiqatgilarin maraq
dairasinds olmusdur. O, tektonik vo metallogenik cohotdon Kigik Qafqazin Lok-Qarabag struktur-
formasiya zonasinin Samkir gqalximinda yerlasarok Diizyurd kondindon Qizilcadaga qodar uzanir. Sistem
daxilindo tozahiir edon filizo perspektivli epitermal saholor Gadoboy-Bittibulag dorinlik qirilmasi
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hiidudlarina uygundur. Sistemin conub-sorq cinahinda tomarkiizlosmis yiiksok sulfidlogsmis Gadobay
epitermal yataginin vo 2012-ci ildo Gadoboy kosfiyyat geologlar: torafindon kasf edilmis Qadir asagi
sulfidli epitermal yataginin mévcudlugu sahays diqgoti daha da artirmigdir.

Tadqigat isinde miallifin 2012-2022-ci illor arzindo Godobay yataginin SmQ cinahlar1 vo Qadir
yatagi hiidudlarinda apardigi ¢6l-kasfiyyat islori naticasinds topladigi materiallar vo onlarin laboratoriya
todgigatlarmin naticalori qoyulmusdur. Is prosesinda sahenin geoloji xoritolori nozorden kegirilmis,
movcud olanlar iso yeni geoloji molumatlar osasinda doagiqlosdirilmisdir. Petroqrafik-mineraloji
todgiqgatlar magsadilo 1000-dok Kimyavi, 10-a yaxin miqdar1 spektral, 30 adad soffaf vo cilalanmis slif
Vo anglif niimunalarinin tasvirindan istifado edilmisdir. Analitik todgigatlar ALS Chemex Sirkatinin
todgigat laboratoriyalarinda (LA-ICP-MS metodu), AIMKL sirkatinin laboratoriyalarinda, eloca do
Kardif Universitetinin morkozi laboratoriyasinda (“SEM” va ya “Scanning Electron Microscope” vo
“Reflected light microscopy” metodlar1) aparilmisdir (Joseph, 2018). Toplanmis materiallara asasan
Qadir filiz kiitlalorinin ilkin mineraloji xiisusiyyatlorinin Syronilmasi mosalalori yerino yetirilmisdir.
Qrafik materiallarin tortibindo miiallif torofindon Mapinfo, DataMine, Leapfrog va S. program
tominatlarindan istifado edilmisdir.

Sahanin geologiyasi

Osas hissasi evgeosinklinal sahays aid olan Kigik Qafqaz Megaantiklinoriumu diinyanin an asas
metal istehsal edon zonalarindan biri hesab olunan Tetis metallogenik qursaginin bir hissasidir. Kigik
Qafqazin Lok-Qarabag struktur-formasiya zonasinin markazi hissasinda yerloson Gadosboy filiz
rayonunun yerlosdiyi Somkir horst antiklinoriumu genis miqyash vulkanik foaliyyati ilo saciyyslanir.
Gadaboay filiz rayonunda bazalt-andezit-dasit formasiyasi ilo komagmatik olaraq gabbro-tonalit intruziv
stixur kompleksi formalasmisdir. Osas indikator siixurlart gabbro, qabbro-norit, diorit, kvarslt diorit,
granodiorit va tonalitdon ibarstdir (Caasixos, Benues, baiipamos, 1 Mamenos, 2018).

Godobay va Qadir yataqlari ilo bilavasito uygun olaraq tomasda va yaxin olan ¢oxfazali Gadaboy
intruziv siixur massivinin qabbro-tonalit kompleks siixurlarinin yaranma ardicilligi vo yas1 U-Th-Pb
geoxronoloji tadqgigatlarinin noaticalarine (SIMS, SHRIMP 11) osason Ust Yura-Alt Tobasira (159+1 -
144+1 milyon il) uygundur. SiO2-(Na;0O+K>0) tosnifat sxemino asason gabbro-tonalit kompleksinin
stixurlar1 normal kalsiumlu-galovili seriya siixurlarina uygundur (Camsixos et., 2018). SiO2 torkibi 46-
78 % arasinda doyisir, lakin siixurlarin oksariyyati 52-68% SiO> araligina mansubdur.

Oyronilmokda olan Qadir yatag: geoloji-tektonik cohotdon Somkir antiklinoriumunun Daskasan
sinklinorisina kegid sahasinda, Godobay yatagindan 370m simal-gorbdos yerlosir. Asagi sulfidlosmis
epitermal tip yataglara moxsus yeriistii va darinliys dogru hidrotermal dayisma xiisusiyyatlorini dasiyan
saho yiiksok sulfidlogmis Godoboy epitermal yatagindan filiz kiitlosinin minerallagma moarhalalorina goro
do forglonir (Veliyev, 2018). Yatagin yerlosmoasindo tektonik cohotdon birinci daracali rol oynayan
Arixdam-Sokarbay antiklinali, Godokdara-Yenikond sinklinali, eloco do Godobay-Bittibulag doarinlik
qirilmast va digar submeridional, enins va diaqonal qirllmalar da istirak edir (Bayramov, 2017).

Yatagin geoloji qurulusunda Bayosun bazalt-andezit-dasit-riolit formasiyasinin vulkanogen
stixurlar1 vo Bat yasl vulkanogen-¢okma siixurlari istirak edirlor ki, bunlar da osasan orta, orta-asasi
torkibli aglomerat brekgiyalar, tuflar vo andezit, andezit porfirit, dasit torkibli lava aximlar1 ilo tamsil
olunmuslar (Bayramov, 2017). Yatagin sorq hissasinds genetik olaraq magmatizmin goxfazali Gadobay
intruziv kompleksi ilo alagodar olan bir negoa diorit, kvarsl diorit va granodiorit torkibli dayka ¢ixislart
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ayrilmigdir. Intruziv siixurlarm ¢ixislar iso yatagdan Konarda ona yaxin orazide miisahido edilir
(Babazadeh et al, 2015).

Qodir sahasinda 220 m dorinlikdo yerlosmis Ust Bayosun subvulkanik riolitlori vo onlarm lava
fasiyasi, homginin asagi sulfidlogmis epitermal yataq tiplari {igiin ilkin axtarig nisanasi olan silisli tuf
laylarinin (yeriistii litoloji faktor) névbolosmasi geyd olunur (Veliyev, Bayramov, and Ibrahimov, 2018).
Yer sothinds sahonin CQ hissasinde miisahido olunan Ust Bayos yash siixurlarin giiman olunan
subvulkanik fasiyasi sonradan tektonik proseslor naticosinds 6z strukturunu doyismis dipiramidal
formaya malik kvarsli vo “kvarssiz” riolitlordan va riodasitlordon ibaratdir. Fasiyanin {imumi galinlig:
20-40 m-o godordir. Ust Bayosun siixurlar1 miixtolif istigamotli qurilmalarla intensiv dogranmisdir
(Veliyev, Bayramov, Ibrahimov, Mammadov, and Alizhadeh, 2018).

Alian naticalarin tatbiqi

Qadir filiz kiitlasinin asas hissasinin morfologiyasi yataqda tozahiir etmis toromo kvarsitlorin
(metasomatitlor) subvulkanik formasina uygunlasmisdir. Metasomatitlordo lokallagmis filiz kiitlalori
ayri-ayri demak olar ki, eyni mineral assosiasiyalarindan togkil olunmus 3 asas zonadan ibaratdir. Zona-
lar aras1 ya filizsiz torama kvarsitlor ya da andezit porfiritlorin buynuzdaslagsmis stixurlari tistiinliik toskil
edir. Sahads daha genis intisar tapmus filiz kiitlolorinin formasi, asason, damarciq-mohtavi Vo mohtavi
filizlorin birlosmasi ilo tomsil olunmus stokverk tiplidir. Bu tipli filiz kiitlolor asason subvulkanin apikal
Vo konar hissalarinds inkisaf etmisdir. ©On intensiv minerallasma vo filizin zongin hissasi stokverkin
morkazi hissasinds miisahido olunur, konarlara vo darinliys dogru getdikco azalir. Zonanin qalinhigi
subvulkanik téromo kvarsitlor boyu (kvars-adulyar fasiyasi) dorinliyino dogru artsa da minerallagsma
zoiflayir va sonda asason méohtavi kvars-pirit-xalkopirita vo kvars-pirita kegir. Sahads inkisaf tapmis
brek¢iya minerallagma tipi, asasan, toroma kvarsitlorin hidrotermal doayisilmis zonalarinda yerlagir. O,
pirit-xalkopirit-turmalin-karbonat brekgiyalarindan vo hopdurulmus kvars yuvaciglarmin igarisinds
pirit-sfaleritin kristallarindan ibarotdir (Bayramov, Mammadov, Veliyev, Arik, and ismayil, 2020).

Quyu molumatlarina gors filiz kiitlosinin yayilma dorinliyi 220-280 m, ayri-ayr1 intervallarla 450
metrodok davam edir vo yatimi iso subvulkan kiitlosine uygun olaraq conub-gorbs 25-45° bucaq altinda
diigorok simal-sorgo dogru pazlasir (Novruzov et al, 2019). Yataqda filizlosmoa prosesini tam ohato edon
osas bes mineralomoalogalma marhalosi ayrilmisdir. Moaxsusi filiz etapr asagidaki minerallasma morho-
losini ohato edir: kvars-adulyar-pirit, mohtovi tipli (I morhalos); kvars-xalkopirit-sfalerit-qalenit-pirit-
magnetit-barit, stokverk tipli (Il marhals); kvars-sfalerit, stok tipli, derinliklordo damar tipli; kvars-pirit,
stok tipli (IIT marhalo); kvars-pirittxalkopirit, damar tipli (IV morhals) va pirit-karbonat damarciqlari
(V marhalo) (Novruzov et al, 2019). Hidrotermal mahlullar mineralomalogalma moarhalslorinin ¢oxunda
qizil dastyict olsalar da, bu baximdan daha mohsuldar kvars-xalkopirit-sfalerit-galenit-pirit-maqnetit-
barit marhalasi olmusdur (baiipamos, 2020).

Yataq sahasinda aparilmis kiitlovi sinaqglasdirma iglari naticasinds Au, Ag, As, Bi, Co, Cr, Cu, Fe,
Hg, Mo, Ni, Pb, S, Sb, Zn va s. ilo tomsil olunmus filizlorin element torkibi toyin olunmusdur, bunlardan
da, Qadir yatagi ti¢iin sonaye shomiyyatli Au, Ag, Cu va Zn-dir. Qizila filizlords, asasan, inca va dispers-
Sopinti halinda rast galinir vo onun asas hissasi sarbastdir (baitpamos, 2020), (Joseph, 2018).

Sarbast qizil makanca ¢ox qeyri-barabar yayilmigdir. Xalkopiritin sapvari-damarciqvari fardlorinin
Vo piritin ¢ox nazik damarciqglarinin inkisaf etdiyi sahalords sorbast qizil yumaqg-damarciqvari formada
0,01-0,3 mm ol¢iilorda donaciklor amolo gotirmisdir. Sarbast qizil, asasan, xalkopirit, sfalerit-galenit,
kvars-sfalerit vo piritlo six assosiasiyada miixtolif formalarda miisahids edilir. Yatagqda Au filizlogsmasi
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pirit, xalkopirit, sfalerit, magnetit vo galenitdo daha ¢ox tomorkiizlosmisdir. Qizil stokverk filizlorinds 1
g/t vo daha ¢ox, konarlarda iss toxminon 0,3-1,5 g/t civarindadir. Filizlords qizilin migdar1 gimiis vo
misin miqdar1 ilo Korrelyasiya olunur, lakin bozon qizilla giimiis vo sink arasinda birbasa xatti
korrelyasiya geyd olunmur (baiipamos, 2020).

2014-2015-ci illordo AIMKL sirkotinin bas geoloqu Hoesen Colobi vo “The Joint Ore Reserves
Committee (JORC)” sirkati torafindan yataq sahosinds qizila vo glimiiso axtaris-kasfiyyat-giymatlondirmo
islori apartlmis vo naticads faktiki materiallar asasinda qizil filizinin C1+C; va P kateqoriyalar tizra 767
097,8 t filizo 4 226,8 kq qiz1l vo 9967,0 kq glimiis resurslar1 hesablanmigdir (Anglo Asian Mining PLC,
2019).

Belaliklo, Qadir qizilli mis- yataginda aparilmis geoloji-mineraloji axtaris-kosfiyyat islorinin natico-
lorini tohlil edarak va alds olunan an son geoloji malumatlar1 arasdiraraq asagidaki naticalora galmok
olar:

1. Coxfazali Godobay intruziv siixur kompleksinin qranitoid fazasinin tozahiirii ilo bilavasits slage-
dar olan Qadir yataginin amologalmasi vo formalasmasi Ust Bayos yasl riodasit-riolit formasiyasinmn
subvulkanik kiitlasinin formasini almis metasomatitlorlo paragenetik slagodardir;

2. Quzila filizlords, asasan, incs, dispers-sopinti vo hopdurulmus formalarinda rast galinir vo onun
asas hissasi sarbastdir, yalniz miiayyan bir gismi domir oksidlari ilo ortiilmiis vo ya sulfidlor va kvarsin
kristal gqofasine daxil olmus haldadir;

3. Quzilin an yiiksak gostaricilorins pirit-xalkopirit mineral assosiasiyasinda rast galinir.

Sonda onu da geyd etmak olar ki, respublikamizda ilk dafs olaraq asagi sulfidlogmis yataq tipins aid
olan Qadir yatagimmin kompleks petrografik-mineraloji-geokimyovi xiisusiyyatlorinin &yronilmasi
naticasinds alds olunan geoloji faktorlar bu tipli yataglarin axtaris-kasfiyyati islarine tohfs ola bilor.
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Xiilasa

Qolovi torpaq metal xalkogenidlori vo onlarin osasinda alinan {iglii birlosmolor lyliminessent, fotohossas xassoyo
malik maddalordir. Qalovi torpaq metal xalkogenidlori qalium ve indium xalkogenidleri ils qarsiliqh olagods olduqda, tiglii
birlogsmalar vo bark mahlullar amals galir ki, bunlar ilkin ikili birlogsmalarin xassolorini saxlamal1 vo eyni zamanda daha aydin
miirokkeb xiisusiyyatlore malik olmalidir. Orintilorin mikrostrukturlart MIM-8 mikroskopundan istifade edilmokls tadqiq
edilmisdir. Orintilorin nazik kesiklori HNO3:H2O02=1:1 qarisigi ilo islonmisdir. Noticods orintilor 150 saat orzindo 880K
temperaturda homogenlosdirici xassoye malik olur. Bu oarintiler tiind qara rongdadirlor. Dayisen foto corayan qurgular
torafindan askar edildikdon sonra foto carayanin spektri cihaz torafinden nisbi vahidlerlo gétiiriilmiis miqyasda davamli ayri
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soklinds qeyds alinmigdir. Naticalori aragdirmaq ti¢iin yiliksak miiqavimatli niimunalords fotokegiricilik spektri sahade E=350
V/sm-das tadqiq edilmigdir. Nimunanin fotohassaslig1 hadiss kvant enerjisinin 0,35 eV-don baglayir. Spektrlorin uzun dalgal
bdlgasinin eksponensial ganuna tabe oldugunu nozars alaraq, kristallarin qadagan zonasmin eni i¢iin 140 K va 300 K
temperaturlarina uygun golon 1,80 vo 1,50 eV qiymatlori alinir.

Acar sozlor: lyuminessent materiallar, termoelektrik, fotoelektrik xassolor, fotokegiricilik, golovi-torpaq metal
xalkogenidlori.
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Pesrome

XanbKOTeHU/Ibl ILEIOYHO3EMENBHBIX METAJUIOB W HMX TPOWHBIE COEAMHEHUS - BELIECTBA C JIFOMHUHECHCHTHBIMHU,
CBETOYYBCTBHUTENILHBIMU ~ CBoiicTBamMu. [Ipum B3aMMOJEWCTBHM XaJbKOT€HHJIOB MIEJIOYHO3EMENBbHBIX METAIOB C
XaJbKOTEHUAMH T'aJuisi ¥ UHIHUS 00pa3yloTcs TPOMHbBIE COCMHEHUSI U TBEP/bIE PACTBOPHI, KOTOPBIE JOIDKHBI COXPAHSTh
CBOICTBa HMCXOJHBIX OWHAPHBIX COCAMHEHHH W B TO XK€ BpEeMs HMETh 0Oojiee BHIPAKCHHBIC KOMIUICKCHBIE CBOWCTBA.
MHUKpPOCTPYKTYpY CILIaBOB HCCICNOBAIM ¢ IOMOLIbI0 MuKpockona MUM-8. 1lnudsl cruiaBoB 0OpadaTbiBald CMECHIO
HNO;:H,O,=1:1. B pe3ynpTare criaBsl 00J1a1al0T TOMOTEHU3UPYIOMNM cBOiicTBOM mipH Temreparype 880 K B reuernue 150
4. DTH CIUIaBBl UMEIOT TeMHO-uepHbId mBetT. [locne perucrpammu npubopamu H3MeHEHHS (GOTOTOKA cHEeKTp (GoTOoTOKa
perucTpupoBayicsi NpUOOPOM B BHUIEC HENPEPHIBHOW KPUBOM Ha ImKane, B3STOW B OTHOCHUTCNIBHBIX eXUHUIAX. [l
HCCJIEJOBAHMS PE3YJILTATOB CIIEKTP (DOTONMPOBOAMMOCTH BEICOKOOMHBIX 00pa3LoB ObLI MccienoBaH B nose npu E=350 B/cwm.
dotouyBcTBHUTENBFHOCTE 00pa3ua HayuHaercsi ¢ 0,35 3B sHepruu majaromiero KBaHrta. Y4HTHIBas, YTO AJIMHHOBOJHOBAS
0011acTh CIEKTPOB TMOAYHMHSETCS IKCIIOHCHIMATLHOMY 3aKOHY, AJISI IIMPHHBI 3alPEIeHHON 30Hbl KPUCTAIJIOB HOJYYEeHBI
3rauenus 1,80 u 1,50 5B, cootBeTcTBYIOmUE TemnepaTypam 140 K u 300 K.

KaioueBble cioBa: JIIOMHHECHEHTHBIE MaTepHajbl, TEPMOAJIEKTpHYECKUE, (OTOINEKTPUUECKHE CBOICTBa,
(bOTONPOBOAUMOCTD, LIETOYHO3EMEIBHBIC.

Alkaline earth metal chalcogenides, as well as ternary phases obtained on their basis, are promising
substances for the development of luminescent and photovoltaic materials. Alloys of the system with the
participation of indium chalcogenides have thermoelectric and photoelectric properties, gallium
chalcogenides have thermoelectric and photoelectric properties. When alkaline earth metal
chalcogenides interact with gallium and indium chalcogenides, ternary compounds and solid solutions
are formed, which should retain the properties of the initial binary compounds, and at the same time have
more pronounced complex properties. At the same time, it is known that ternary compounds of gallants
and indates of alkaline earth metals exhibit high electro physical effects and dispersion, which are used
to control the wavelength and intensity of laser beams in the infrared region. Binary compounds SrSe
and InSe were obtained by us from the corresponding elements at a temperature of 1100-1150K in
evacuated sealed double quartz ampoules for 4-5 hours. The resulting alloys were subjected to
homogenizing annealing at a temperature of 875K for 200 hours. To establish the identity of these
connections, we used the method of physicochemical analysis (microstructural analysis (MSA),
microhardness measurement, differential thermal analysis (DTA), X-ray phase analysis (XRD),
quantitative spectral analysis and chemical analysis). Microhardness measurement was carried out on a
PMT-3 microhardness tester at loads selected as a result of studying their microhardness for each phase.
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The microstructure of the alloys was studied using a MIM-8 microscope. Thin sections of alloys were
etched with a mixture of HNO;:H,0,=1:1. Differential thermal analysis was carried out on a Thermoscan-
2 low-frequency thermal recorder with a heating rate of 12 deg/min. X-ray phase analysis was carried
out on a DRON-3M diffractometer (CuKa-radiation filter). The resulting alloys are in a compact state
and have a dark black color.

The resulting alloys were subjected to homogenizing annealing at a temperature of 880K for 150
hours. To establish the identity of these compounds, we used the method of physicochemical analysis.
The resulting alloys are in a compact state and have a dark black color.

(Volt-Ampere characteristic) as seen, the curve consists of three rectilinear regions. In the first
region, the angle coefficient (o) is equal to 1, which obeys Ohm's law. In the second and third cases, the
angle coefficient is zero, so that Ohm's law is not fulfilled in both cases. At a temperature of 300 K, the
dependence of the current density on the voltage of the electric field obeys Ohm's law only for the
aquadate—SrGasSe;, and In-SrInSe, systems, while in the remaining systems it is nonlinear and depends
on the direction of the field.

The temperature dependence of the electrical conductivity at temperatures where the additives are
fully ionized determines the temperature dependence of conductivity. This proves that the compound is
a semiconducting material.

The study of the photoconductivity of the compounds was carried out under conditions of modulation
of the intensity of the exciting monochromatic beam. At this time, the duration of the pulse of the light
beam corresponding to the modulation frequency of 85 Hs was much greater than the generation and
recombination time of the stationary current.

After the variable photocurrent was detected by the devices, the spectrum of the photocurrent was
recorded by the device in the form of a continuous curve on a scale taken in relative units. Later, this
spectrum was reconstructed by calculating the values of the current brought to a unit quantum. To
investigate the results, the photoconductivity spectrum was studied in the field at E=350 V/cm in high
resistivity samples. The photosensitivity of the sample starts from 0.35 eV of the incident quantum
energy. But at 10 VV/cm the spectrum starts at a lower value of energy of the surrounding quantum,
corresponding to the region of additional absorption. the crystal has photosensitivity in the energy range
of 0.8-1, 55 eV. When the temperature of the crystal decreased from 300 to 140 K, the intensity of the
maximum of the spectrum increased ~ 3 times.

Taking into account that the long-wave region of the spectra obeys the exponential law, the values
of 1,80 and 1.50 eV corresponding to the temperatures of 140 K and 300 K are obtained for the width of
the forbidden zone of the crystals according to the Moss criterion.
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Xiilasa

Tezisdo Azorbaycan Respublikasinin simal-qorb zonasinda moskunlasan azsayli etnik qruplarindan biri olan avarlarin
demogqrafik voziyyotinin doyismosi Oyronilmisdir. Todqiqat isinin aparilmasinda osas moqsad avarlarin demoqrafik
gostaricilorinda, o climlodon onlarin sayinda, cins-yas torkibindo, nikah gostoricilorindo vo tohsil miiassisolorindo tohsil
alanlarin sayinda bas veron doyisikliklorin vo onlara tasir gdstoron amillorin ortaya ¢ixarilmasidir. Aparilan tadgiqatin
molumat bazasit hom saho todqiqatlari, hom do fond materiallarina asaslanmigdir. Aparilmis todqigat naticesindo molum
olmusdur ki, miistaqillik illorino godar avarlarin sayinda artib-azalmalar geydo alinmig vo bu artib-azalmanin osas sobablori
onlarin bir hissosinin siyahtyaalma materiallarinda lozgi olaraq gostorilmosi olmusdur. Bununla yanasi, bu prosesds miqrasiya
amilinin da danilmaz rolu olmusdur. Tobii ki, avarlarin miqrasiyasinda onlarin tarixi maskunlasma amilinin do boyiik rolu
vardir. Ohali, xiisusilo do gonclor arasinda miqrasiya proseslorinin intensivliyi onlarin hom say dinamikasi, hom do digor
demoqrafik gostaricilorinds do 6ziinii gdstormisdir. Belo ki, hom cins-yas piramidasinda, hom nikahda olanlarin, hom da tohsil
alanlarin arasinda gonclorin pay1 azalmigdir. Noticads yasl nasil arasinda qocalma prosesi siiratlonmisdir.

Acar sozlar: Azarbaycan, azsayl etnik qruplar, avarlar, demoqrafik gostaricilar.
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Pe3rome

B craTthe paccMaTpuBarOTCS H3MEHEHHS B JIEMOTpahUueCKOM ITOJI0KEHIH aBapIieB, IBISIONINXCS OJHUM U3 STHHYECKUX
MEHBIIMHCTB, TPOKUBAIOIINX B CEBEPO-3amMalHON 30He AzepOaiikanckoi Pecryomuku. OCHOBHOM 1ENbIO HCCIEIOBAHUS
SBJISIETCS BELSICHEHUE U3MEHEHUH JeMorpauIecKiX MoKa3aTeael aBapIieB, B TOM YHCIe UX YHCICHHOCTH, TOJIOBO3PACTHOTO
cocraBa, IToKa3aTeneil OpavyHOCTH, KOJNWYECTBA YYAIIMXCS B y4YeOHBIX 3aBEACHUSX, M (DaKTOPOB, BIMSAIONIMX HAa 3TH
n3MeHeHns. ba3a TaHHBIX MPOBEIEHHBIX MCCIEAOBAaHWNA OCHOBAaHA KaK Ha MaTepHasiaX MOJIEBBIX HCCIEAOBAHWM, TaK U Ha
¢donmax. B pesynbTraTe MpoBEJEHHOTO HUCCIEI0BAHUS OBIJIO BBIIBICHO, YTO JIO JIET HE3aBHCUMOCTH YHCIEHHOCTh aBapleB
Koyiebanach, U CYNECTBEHHBIMH NPUYMHAMH 3TUX KoJeOaHWH OBUIO TO, YTO YacTh M3 HHUX YHCIHIACH B IEPEIHCHBIX
Marepualiax Kak JIe3ruHbl. [IpydeM MUrpanuoHHBIH (AaKTOp ChIrpan B 3TOM IIPOLECCE HEOCIIOPUMYIO pojb. be3yciosHo,
OOJIBIIYIO POJIb B MHUTPAIMH aBapIIeB UTPaeT M (PAKTOp MX HCTOPHUYECKOTO paccesieHus. VIHTCHCHBHOCTh MHUTPAIMOHHBIX
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NIPOLIECCOB CPEIH HaceleHHs, OCOOCHHO Cpely MOJIOJEKH, OTpaswjach M Ha JMHAMHUKE WX YHCICHHOCTH W JAPYIHX
neMorpaduueckux nokasaresneid. Takum oOpa3oM, Kak B IOJIOBO3PACTHOM NMHpaMue€ YMEHBIIWIACH JOJIS JKEHATHIX, TaK U
CTYIEeHTOB. B pe3ynbraTe mpolecc CTapeHus: Cpeid CTapIlero MOKOJCHHUS YCKOPUIICS.

Karouesnle ciioBa: AszepOalimkaH, STHUIECKHE MCHBIINHCTBA, aBaplibl, AEMOrpapUIECKUE TOKA3aATEIIH.

Azerbaijan is among the multi-ethnic countries in the world. Representatives of more than 20
minority ethnic groups live in Azerbaijan, a multicultural country. One of them is the Avars. Avars live
compactly in the territory of the Republic of Azerbaijan and Dagestan. The migration of the Avars, who
historically lived in the territory of Dagestan, to Azerbaijan dates back to the 15th century (Javadov,
2000). Today, Avars have settled in the Balakan and Zagatala districts of the Shaki-Zagatala economic
region, located in the northwestern region of the Republic of Azerbaijan (Huseynova, 2021).

The study of the modern demographic situation of the ethnic minorities living in the territory of
Azerbaijan is very important in terms of the regulation of the ethnic-demographic processes in the
country. At the same time, the regulation of the ethnic-demographic situation directly helps to strengthen
multicultural relations. This increases the importance and relevance of the topic from a scientific and
practical point of view.

The main purpose of the research is to study the number of Avars, the gender-age composition, the
trend in marriage indicators, their causes, and the elimination of emerging problems. In order to achieve
the goal of the research work, the following tasks have been set:

1. The change in the number of Avars in the area over the years and the study of the factors affecting
it.

2. The dynamics in the share of the gender-age composition, married people, and students and
revealing the factors affecting it.

Historical, mathematical-statistical, comparative analysis and field research methods were used
during the research work. During the field research, a survey was conducted to study the demographic
situation in the villages where Avars are densely populated. The methodological base of the research is
based on literature and statistical materials. In this regard, the scientific works of G.J. Javadov (2000),
Z.N. Eminov (2005), Sh.M. Muradov (2013), and others are very important sources.

According to the 2009 census materials, 49,8 thousand people, or 0,6% of the country's population,
and 49,5 thousand people, or 11,6% of the region's population were accounted for by Avars (Census
materials-1999; 2009). In 1926, the number of Avars was 19104 people, and 19060 of them fall to the
Zagatala district. If we look at the indicators of the dynamics of Avars, in the census materials of 1926,
the number of Avars in the country was more than 19 thousand. However, in the next, i.e. 1939, census
material, this number decreased slightly and hovered under 16 thousand. The main reason for this was
the fact that Tsakhurs, Avars, and other Caucasian-speaking peoples were unequivocally registered as
Lezgin in the censuses. That is, in those years, a part of the Avars was enumerated as Lezgin. As of 1959,
the Avars began to be enumerated as a separate ethnic group. Avars, whose numbers increased until
1999, slightly decreased in number starting from 1999. This was mainly related to the migration of young
people to work. Thus, the large number of young people who migrated for work among the population
affected other demographic indicators as well (Figure 1) (Eminov, 2005; Huseynova, 2021; Muradov,
2021).
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Figure 1. The dynamics of the Avars in Azerbaijan in 1926-2009
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Source: Census materials of the State Statistical Committee of the Republic of Azerbaijan-1999 and 2009; Huseynova B.A.

If we look at the dynamics of the gender-age composition of Avars, in 1999-2009, the number of
those in the 0-19 age group decreased by 4,0% for women and 3,8% for men. The same situation was
observed in the next age group. Thus, the share of women in the 20-39 age group decreased by 1,7%,
and the share of men by 0,3%. On the contrary, an increase was recorded in the next age groups. This
has led to the aging of the population (Figure 2).

The reason for this serious change in the age structure of the population was the mobility of young
people and the resulting decrease in marriages and births. If we look at the sex-age pyramid of married
people from 1999 to 2009, the share of women in the 20-39 age group decreased by 6,7%, and the share
of men decreased by 6,1%. This is a very serious change. In the next age group, this indicator increased
for both sexes (Figure 3).

Figure 2. The changes in the share of the sex-age composition of the Avars in 1999-2009
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Source: Census materials of the State Statistical Committee of the Republic of Azerbaijan-1999 and 2009

Figure 3. The changes in the share of married Avars by sex-age composition in 1999-2009

Females Males
2.3m35 60+ 5.6 139
13.5 9.9 40-59 11.1 15.3
12 18.7 20-39 15.4 9.3
0.2 04 0-19 -6—o01
30 20 10 0 0 10 20 30
1999 = 2009 1999 = 2009

Source: Census materials of the State Statistical Committee of the Republic of Azerbaijan-1999; 2009

The decrease in the share of young people among the Avars, including the share of married young
people, did affect the number of people studying in educational institutions. Thus, from 1999-2009, the
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share of girls in the age group of 6-19 and studying in an educational institution decreased by 1,3%,
while the share of boys decreased by 0,1% (Figure 4).

Figure 4. The changes in the share of Avars studying in educational institutions by sex-age composition
in 1999-2009
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Source: Census materials of the State Statistical Committee of the Republic of Azerbaijan-1999 and 2009

As a result, the migration of a part of the Avars to Baku and other regional centres, and a part abroad,
has led to the emergence of serious differences in their numerical dynamics and demographic indicators.
Interestingly, the decrease in the gender ratio of demographic indicators is more pronounced among
women. This is due to the intensity of migration among women compared to previous years, the number
of boys born more than girls, and other factors.
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Summary

In this work, salts of 1,2-diaminoethane and N1-(2-aminoethyl)-1,2 ethanediamine based on dodecanoic acid were
studied. The structure and composition of these salts were confirmed by IR- and UV- spectroscopy. Physical and chemical
parameters were used to determine and study the surface-active properties of compounds at the water-air interface using
different concentrations of solutions. Surface tension was determined using a Dew Nui ring at the air-water interface. The
resulting ammonium salts are confirmed by the values of electrical conductivity. On the basis of the conducted studies, the
oil-collecting and dispersing ability of the obtained surfactants (surfactants) was studied, using the example of thin (~0.17
mm thick) oil films (oil from the Balakhani field, Absheron Peninsula, Azerbaijan) on the surface of various degrees of water
mineralization (distilled, fresh water, seawater) [4,7]. Surfactants were used in the undiluted state and in the form of 5%
aqueous solutions [8-10].

Keywords: surface activity, electrical conductivity, surface tension, dispersion, oil recovery.

CHUHTE3 HOBbIX ITAB-PEATEHTOB HA OCHOBE 1,2-ITUAMWHODTAHA U N1-(2-
AMMHODTHU)-1,2-9TAHIUAMHUH-TOJAEKAHOBOM KUCJIOTHI
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Pesrome

B namnoii pabore ObutM HcciemoBaHbl comu 1,2-nmamunodTaHa W N1-(2-amunHOITHN)-1,2 STaHIMAMUH HA OCHOBE
JIoIeKaHOBOM KuCOThL. CTPYKTypa W COCTaB JIaHHBIX coyied moarBepxaeHbl metogamu UK- u Y®- cnextpockomnueil.
Cnektpet UK crumanu Ha cniekrpomerpe « ALPHA» (BRUKER, I'epmanusi) B quanasone BONHOBbIX unces 600-4000 cm.

@OU3NKO-XUMUYECKUMH TI0OKa3aTelsiMi  ObUIM OIpEAeNeHbl W HCCIEJOBaHbl IOBEPXHOCTHO-AaKTUBHOE CBOMCTBO
COEMHEHUI Ha TpaHMLE BOAA-BO3AYX, MCHOJb3Yys pa3IMuYHbIe KOHIEHTPAalUH PacTBOPOB. [IOBEpXHOCTHOE HATSKEHUE
omnpenensan ¢ nomompo konsna Jpto Hyn Ha rpanune Bo3gyx-Boga. IlonmydeHHbIE aMMOHHUEBBIE COJIM MOJITBEPHKACHBI
3HAQUEHMSMH Y/ENBHON 3JEKTPUYECKOW MpOBOAMMOCTH. Ha OCHOBaHMM NPOBEAEHHBIX HCCIEAOBAHWI OBUIM HM3ydEHBI
HedTecoOuparoniast ¥ JUCTIEPTrUPYIOIas CiIocOOHOCTH MoTydeHHBIX IIAB (TI0BepXHOCTHO-aKTHBHBIX BEIIECTB), HA IPAMEPE
ToHKHX (TommmHa -0,17MM) HedTaHBIX MIEHOK (HePTH MecTopoXkaeHUs bamaxanpl, AOIIEPOHCKHIA ITOTYyOCTPOB,
AzepOaiikaH) Ha TOBEPXHOCTH PA3IMYHON CTEIIEHH MUHEPAIU3AINH BOA (IUCTHIIIMPOBAHHAS, ITPECHAs, MOPCKas BOAA)
[4,7]. TIAB mpuMeHsIH B Hepa30aBICHHOM COCTOSIHUH U B BUIE 5%-HbIX BOJHBIX pacTBopoB [8-10].
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KiroueBble cJ10Ba: MOBEPXHOCTHASI aKTUBHOCTb, Y IEJIbHAS 3JIEKTPUYECKask IPOBOJIUMOCTD, IOBEPXHOCTHOE HATSKEHNUE,
JCIieprupoBanue, Herecoonupanue.

Alimlar bir neg¢a onilliklordir ki, qagilmaz ekoloji falakst barado hoyacan tobili ¢alirlar. Miixtolif
sahalordo aparilan todqiqatlar belo gonaoto golmoyo asas verir ki, biz artiq insan faaliyyatinin tosiri
altinda iqlim va xarici miihitds gqlobal doyisikliklorle tizlogsmisik [3,5]. Neft va neft mohsullarinin, eloco
do dagmtilarin sizmasi naticosindo hidrosferin ¢irklonmasi ¢ox bdyiik dlgiilora ¢atmisdir ki, bu da bir
¢ox heyvan novlarinin populyasiyasinin vo biitovliikdo ekosistemin azalmasina tosir gostorir. Neft vo
neft mohsullar1 okeanlarda on ¢ox yayilmis ¢irklondiricilordir. Neftin on boyiik itkisi onun hasilat
saholorindon tankerlorlo daginmasi ilo baglidir [1,2]. Son illorde donizds qazma platformalarindan neft
hasilatinin artmasi sababindon suyun ¢irklonmasi artir. Neft vo neft mohsullarinin dagilmasi otraf miihi-
tin deqradasiyasina, bazi hallarda hatta ekoloji folakatlora gatirib ¢ixarir. Dagilmis neftin miivoffaqiy-
yotlo logvi iiciin kicik galinligda neft tobagosi olan mexaniki, istilik vo bioloji tisullarla yanasi, fiziki-
kimyovi tisullardan da istifado olunur [6]. Bunun {i¢iin xiisusi neftyigici vo neftdispersloyici reagentlora
ehtiyac duyulur.

Tadqiq olunan isds dodekan tursusu ilo 1,2-diaminoetan vo N*-(2-aminoetil)-1,2-etandiamin asasin-
da 1:1 mol nisbatinda yeni reagentlor sintez edilmisdir. Dodekan tursusunun 1,2- diaminoetan il kom-
pleksi kohraba rongli bark maddadir, onun N*-(2-aminoetil)-1,2-etandiaminlo kompleksi iso ag rongli
bark maddadir va bu biza reaksiyanin tamamlandigini bildirir. Reaksiya miiddoti 2-4 saat davam edir.
Reaksiya asagidaki sxemds verilmisdir:

C11H23COOH+ H2N-(CH2 )2-NH2 — C11H23COOH “NH2-(CHz )2- NH>

C11H23COOH+H2N-(CH2 )2-NH -(CH2 )2-NH2 — C11H23COOH ~NH2-(CH2 )2-NH -(CH2 )>-NH>

Sintez edilmis reagentlorin strukturu IQ- spektroskopiya iisulu ilo identifikasiya edilmisdir. Dodekan
tursusunun 1,2 etandiaminlo kompleksinin 1Q- spektri asagidaki udma zolaglaria malikdir (Sokil ): CHs
vo CHz gruplarmin C—H rabitosi deformasiya (1425, 1465 sm™) vo valent (2847, 2916, 2955 sm™) rogsi;
spirtin C—O rabitosi valent ragsi (1025, 1079, 1105 sm™) (zsif zolaglar); COO™ qrupunun valent ragsi
(1403, 1511, 1565 sm™); H-N rabitasinin valent ragsi (3312 sm™); ammonium zolag: (2603, 2762 sm™).
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Sokil 1. Dodekan tursusunun 1,2 etandiaminlo kompleksinin 1Q- spektri

Tadgiqat naticalori gdstarir ki, sabit otaq temperaturunda (25°C) sathi aktiv maddslorin gatiliglarin
artmasi ilo fazalararas1 gorginliyin doyari azalir vo miioyyan bir qatiliqda doyarlor sabitlosir. Dodekan
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tursu duzlarinin 1,2-diaminoetan vo N-(2-aminoetil)-1,2-etandiamin duzlarinin sathi-aktiv maddslorin
xassolori onlarin miixtalif qatiliglarda sulu mohlullarindan istifado etmoklo hava-su sarhaddindo tensio-
metr cihazindan istifado etmoklo miioyyon edilmisdir. Maddolorin tohlili ii¢lin mohlullar 0,01-0,5%
intervalinda doqquz miixtalif qatiliqlarda hazirlanmisdir. Distillo edilmis suyun hava ilo sorhadinds sothi
gorginliyi reagentsiz 72,03 £ 0,2 mN/m™* toskil edir. Tocriiboys osason yiiksok tosiri gostorir 1,2-
diaminoetan duzu (6=20,64 mN/m™) qatilig1 (0,3%) vo N-(2-aminoetil)-1,2-etandiamin iso (6=21,88
mN/m-*) qatiligi (0,5%).

Sintez edilmis sothi aktiv maddolorin neftyigma vo dispersloma qabiliyyatini laboratoriya soraitindo
aparilmisdir. Neft tic ndv suyun sothine tokiiliir - distillo, igmali vo doniz suyuna. Komplekslorin nefty1g-
ma va dispersloma naticalorini miiqayiso edoarak qeyd etmok olar ki, dodekan tursusunun 1,2-diamino-
etan, N-(2-aminoetil)-1,2-etandiamin kompleksindon daha ¢ox disperslayici tosir gostorir, hom durulas-
dirilmamis halda, ham do 5%-li sulu moahlul soklinds. Neftyigma prosesininds osas ii¢ parametr mithiim
ohomiyyat kasb edir: 1-neftyigma amsali (K), 2- neftin su sathindon tomizloma doracasi (K»p) 3- reagentin
tosir miiddati “t” ( =166 saat). Durulasdirilmamis voziyyatds distillo edilmis suda dodekan tursusunun
1,2- diaminoetan kompleksi K.« = 30,2, T = 74 saat, doniz suyunda iso Knx = 20,7, T = 165 saat.
Reagentlor 5% -li sulu mohlul soklinds neftyigma tosirine malikdirlor (igmali suda K = 21,4, 7= 165
saat, doniz suyunda is9 Knx = 17,4, T = 165 saat).

Bizim isimizin mogsodi neftlo c¢irklonmis orazilorin ugurla miibarizo aparmaq tiglin lazimi
komplekslorin sintezi va todqiqidir.
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Summary
The President of the Republic of Azerbaijan, Ilham Aliyev, signed a decree dated July 7, 2021 for the purpose of the

development of our territories freed from occupation and their integration into the country's economy, as well as increasing
the efficiency of planning work in other economic regions. According to the decree, 14 economic regions were separated and
Eastern Zangezur region was established. The region is rich in gold, mercury, chromite, and building materials. Mineral
resources, climatic and balneological conditions, mountain forests can be used for resort-recreational purposes, forests have
wood resources for a small amount of supply. The terrain is mainly mountainous. Here are the high mountain ranges of
Murovdagh, Eastern Goyche, Karabakh, etc. is located. As the Eastern Zangezur region has a complex geological structure,
there are a number of natural resources in the area. These include gold, chromite, copper, limestone, cement, mineral waters,
etc. an example can be given.
Keywords: Eastern Zengezur, mineral resources, geology, geomorphology, Karabakh.
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Pe3rome
[Ipesunent Asepoaiimxanckoit Pecrryonuku Mnbxam Anmes nomanucan yka3 ot 7 utodist 2021 roga B 1ENsx pa3BUTHS
HAIIUX TEPPUTOPHHA, OCBOOOXKIEHHBIX OT OKKYIALWH, M WX HHTETPAllMd B HSKOHOMHKY CTPAaHBI, a TAaK)KE€ ITOBBIIMICHUS
¢ pexTHBHOCTH TUIaHOBOW pPabOTHl B JAPYyrUX SKOHOMHUeckne paiioHel. CoriacHo ykaly, ObUIM BbLIeNeHBl 14
9KOHOMHYECKUX paiioHOB M oOpa3zoBaHa Bocrounas 3anresypckas obmacts. Perron 6orat 30710TOM, PTYThIO, XPOMUTOM U
CTPOHTENBHBIMH MaTepHuaiaMi. MuHepanbHbIe PecypChl, KINMAaTHYeCKHe M OaJbHEOJIOTHIECKHe YCIOBHUS, TOPHBIE Jeca
MOTYT HCIIOJIB30BATHCS B KyPOPTHO-PEKPEAMOHHBIX IEIISX, JIeCa UMEIOT JIPEBECHBIC PECYPChl Ha HeOOBIIOH 3amac. Penbed

44


mailto:abdurahmanovfaiq@mail.ru
mailto:abdurahmanovfaiq@mail.ru
mailto:abdurahmanovfaiq@mail.ru

B OCHOBHOM TOPHCTHIH. 3/1€Ch PacIHOJIOKEHBI BBICOKHE TOpHbIe XpeOThl Myposnar, Bocrounas I'éitue, Kapabax u nap.
IMockonbky BocTtounblil 3aHre3ypckuil palioH MMEET CIIOKHYIO T'€OJIOTHUYECKYH CTPYKTYpY, B ATOM palOHE €CTb psin
IIPUPOIHBIX pecypcoB. K HUM OTHOCATCS 30J10TO, XPOMUT, ME/ib, U3BECTHSK, LIEMEHT, MUHEpabHbIe BOJABL U T. A. MOXXHO
MIPUBECTH NIPUMED.

KuroueBblie ciioBa: BocTounsiii 3eHre3yp, moje3HbIe HCKOTIaeMble, TeoorHst, Teomopdomorus, Kapabax.

Miizoffor Azarbaycan Ordusu 2020-ci il 44 giinliik Boylik Voton Miiharibasindo gshromancasina
vurusaraq 30 ilo yaxin bir miiddstds isgal altinda olan orazilorini geri qaytarmisdir. Torpaqlarimizin
yenidon 6z sahibina qaytarilmasi ilo oarazi sarhadlarinin uzunluglar1 artmaga baslamis vo mohsuldarligi
ilo secilon region geri alinmisdir. Azad edilmis orazilordo tosorriifat iglorinin aparilmasi, o ciimlodon
igtisadiyyatin inkisaf etdirilmasi siyasati 1995-ci ildon aparilmis rayonlagdirma sistemina yenidon baxil-
masini tolob edirdi. Bu sobabdon, Azaorbaycan Respublikasinin Prezidenti torafindon yeni iqtisadi-cografi
rayonlarin ayrilmasi ilo bagl forman imzalanmis vo tarixi adalotin barpasi kimi Sorqi Zongozur rayonu
yaradilmisdir. Yeni yaradilmis rayonun torkibino vaxtilo Kolbacar-Lag¢in iqtisadi-cografi rayonlarinin
torkib hissasi sayilan Kalbacor, Lagin, Qubadli vo Zangilan rayonu, homginin vaxtilo Yuxar: Qarabag
igtisadi-cografi rayonunun torkibino daxil olmus Cobrayil rayonlart daxil edilmigdir.

Istonilon bir orazini iqtisadiyyata calb etmok iiciin ilk olaraq, onun geoloji vo geomorfoloji qurulu-
sunu dyronmoak zoruridir. Ciinki tobii sarvatlorin yerlosmosi mohz qeyd olunan amillarls birbasa slagoli-
dir. Sorqi Zongozur rayonunda dagstoyi vo diizonlik relyefin mévcud olmasina baxmayaraq, asason
dagliq relyefo malikdir. Rayon daxilinde Murovdag, Sarqi Goy¢e, Qarabag, Mixtoken, Bargiisad, Mehri
silsilalori, Qarabag vulkanik yaylasi vo Yazi yaylalari, Goyon diizlori yerlogsmisdir. Bu dag silsilolori biri-
birilorindon dagarasi tirolor, yaylalar vo ¢okokliklor vasitasilo ayrilirlar (Xslilov, 2006). Rayonun simal
hissasinds eyniadli antiklinorium tizerinds yerloson vo Sahdag silsilosinin davami olan Murovdag silsi-
lasi garbdon sorge dogru 55 km mosafodo uzanir. Silsilonin an yiiksok zirvasi 3724 m yliksokliye malik
olan Gamis dagidir. Silsilonin yiiksok dagliq hissalorinds godim buzlaq relyef formalarindan olan karlar,
sirklor vo troq doralarine rast golinir. Buzlaq relyef formalari ilo yanasi, silsilonin asirimlarinda diizolma
sathlari, ¢ilpaq qayaliglarda, eloco do Tortorcay, Tutxungay, Levegay daralorinin yiliksok dagliq hissoloe-
rindo qravitasion relyef formalarindan sayilan ugqunlar, siiriismoelor, slyeflor, ufanti konuslara rast
golinir. Cilpaq qayaliglarda ugqunlar nival-buzlaq relyefin qar vo buz sathi oridiyindon bag verir.

Murovdag silsilosindon conubda Tartor ¢cayinin dorasinden baglayaraq conub-sorq istiqgamatinds 110
km mosafado uzanan vo eyniadli antiklinoriumun yiiksok vo orta dagliginin asag1 enon ¢okok hissosindo
Qarabag silsilasi yerloagir. Silsilonin formalasmaginda enina va uzununa qirtlmalarin rolu boyiikdiir. Bun-
lar vertikal (saquli) vo horizontal (iifliqi) yerdayismalorin formalagmasina va silsilonin miirokkoblosma-
Sinod sobab olmusdur. Tortor vo Hokori ¢aylarinin yuxari axinlarindan 1800-3600 m miitloq yiiksokliklora
gador Qarabag vulkanik yaylasi yerlosir. Orazido bir sira sonmiis vulkan kraterlori vardir. Bunlara Boyiik
Isigli (3552 m), Qizilbogaz (3594 m), Qurbantapa (1075 m) vo s. misal gdstarmak olar. Yayla daxilindo
bir sira tuf-lava yaylalari, Boyiik vo Kicik Alagoller otrafindaki ¢okakliklar, hiindiirlityti 3000 m-don
artiq sonmiis vulkan daglar yerlosir.

Sorqi Zangazur iqtisadi-cografi rayonunda asagidaki morfostrukturlar1 ayirmaq olar (Miiseyibov,
1998);

1. Conub yamacinin daha dik oldugu, asimmetrik qurulusa malik yelpikvari formali, 90 km uzun-
lugunda vo 10-12 km enliyinds olan, uzununa qirilmalarla conub-qorbs agmasi ilo saciyyslonon vo
Somxit-Agdam tektonik zonasina daxil olan Murovdag antiklinoriumu.
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2. Murovdag antiklinoriumundan conubda yerloson vo ondan tektonik qirilmalarla ayrilan, bu tekto-
nik qirilmalarla pozularaq conuba agmis bir sira strukturlardan ibarot Goygo-Qarabag tektonik zonasina
daxil olan Toragay¢ay sinklinoriumu.

3. Xocavond vo Saribaba sinklinoriumlar: arasinda yerlogson miirokkob quruluslu, zoif vo siddatli,
izoklinal vo agsmis strukturlu galxma vo ¢okmalors malik vo Qirxqiz zirvesindon conuba gémiilon GOy¢o-
Qarabag tektonik zonasina daxil olan Qarabag antiklinoriumu.

4. Sahdag silsilosindon Agoglan (kegmis Hadrut) qasobasino godor 160 km uzunlugunda vo 10-30
km enliyindo, antiklinal vo sinklinal strukturlar, kondolon enmo vo qalxmalarla miirokkoblogon,
hiperbazit formasiyasi vo granitoid intruzivinin movcud oldugu Goyco-Qarabag tektonik zonasina daxil
olan Saribaba sinklinoriumu.

5. 40 km uzunlugunda vo 7-8 km enliyindo olan, Lagin-Baslibel dorinlik qirilmasi vo conub-qorb
hissasindo qirilib-diismo ilo sorhodlonon, Misxan-Qafan tektonik zonasina daxil olan ensiz Lagin
antiklinoriumu.

6. Sorqi GOyea silsilosindon Araz ¢ay1 sahillorine gqodor biitovliikds Qarabag vulkanik yaylasini ohato
edon, simal hissasinin qalin tuf-lava qatlari ilo struktur xiisusiyyatlorinin gizladildiyi Misxan-Qafan
tektonik zonasina daxil olan Hogaz sinklinoriumu.

Azorbaycanin digor rayonlarindan forqli olaraq, Sorqi Zongozur rayonu orazisinin formalasmaginda
uzun geoloji dovr orzindo davam etmis vulkan foaliyysti bdyiik rol oynamisdir. Rayonda Mezozoy
dovriine moaxsus Yura, Tabasir, Kaynozoy dovriina moxsus Paleogen, Neogen vo Antropogen (IV dovr)
¢okmo, vulkanik siixurlara moxsus iso vulkanogen-¢okma vo vulkanik-intruziv monsoli stixurlar genis
yayilmigdir. Kigik Qafgaz orogeni vo Xozor reqressiyast zamani doniz sularindan ilk azad olmus saho-
lardan biri do moahz bu arazilor olmusdur.

Ust Tobasir dovriinds Kigik Qafqaz daglarinin otoklorinds vulkanizm proseslaorinin aktivlosmosi
giiclonmigdir. Paleogen dovriinds orazi Xozor donizi sularindan azad olaraq quruya g¢evrilmoayo basla-
migdir. Lakin onu geyd etmak lazimdir ki, bu dévrds orazide mdvcud olan dag silsilolori hals o qoder do
hiindiirliiye malik olmamisdir. Neotektonik marhsaladon baglayaraq artiq orazi relyefi tam formalasaraq
miiasir voziyyat almigdir.

Oligosen morhalasi ilkin kollozial-aktivlosma moarholosini ohato edorok zongin vulkan-plutonik
inkisaf dovrii ilo saciyyslonir. Bu proses asason Kolbacar rayonundaki dag silsilalorini ohato etmisdir.
Haomginin bu morhals orogen-dagamologalmo proseslarinin da baslangici hesab olunur. Tektonik pro-
seslor sothin yiiksalorok qalxmasina tokan vermisdir. Alt Miosen morhalosindo morfostrukturlarin konar
hissolorinds sothin diizlonmasi proseslorina baslanilmisdir. Bu morhalads relyefin 1500-2950 m olmast
miisahido edilir. Orta vo Son Miosen marhalslarinds iso kollozial-aktivlosma ilo paralel olaraq orogen-
galxma proseslori davam etmis vo sothin diizlonmasi 1050-1900 m saviyyalordo getmisdir. Artiq Son
Sarmat vo Orta Pliosen marholosindo relyef kifayot qodar yiiksalmis va iri morfostrukturlar aydin gérkom
almigdir. Son Pliosen morholasinds orazi relyefi qalxmaqda davam etmis vo relyef 6ziiniin orta dagliq
soviyyosino c¢atmigdir. Sothin diizlonmasi proseslori iso 450-1700 m yiiksokliklordo getmisdir.
Pleystosen dovriinds orogen proseslor giiclonmis, relyefin qalxmasi intensiv hal almigdir. Orazi yiiksok
dagliq oyaloato ¢evrilorak yiiksok hissolorindo nival-buzlaq relyef formalar1 yaratmisdir. Bu morhoalodo
giiclii aginma proseslori baslamis, cay dorolori genislonmis vo vadi ¢okokliklori genis inkisaf tapmisdir.
Kicik Qafqaz orazisinin relyefi do mohz bu merhslode miiasir forma almisdir. Murovdag vo Qarabag
silsilalori asason Yura dovriindo amals galmis qgalin siixur qatlarindan ibaratdir. Hokeri-Goyco tektonik
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zonasi, Qarabag antiklinoriumu vo Toragaygay sinklinoriumunda iso Tobasir dovrii ¢okiintiilori genis
yayilmisdir.

Sorqi Zangozur rayonu daxilinds yerlosmis Kalboacar rayonu 6ziiniin miirokkob geoloji qurulusu ilo
saciyyelonir. Rayonun on simal hissalorinds Ust Tobasir dévriiniin doniz mensoli karbonatli terrigen,
vulkanogen, vulkanogen-¢okmo siixurlari, simal-sorq hissasinds Orta vo Alt Tobasir dovriine maxsus
doniz monsoli karbonatl terrigen, vulkanogen-¢okmo vo tufogen c¢okiintiilor, morkozi hissolorinds iso
Paleogen dovriine moxsus vulkanik vo deniz monsali terrigen vo karbonath fasiyalar yayilmisdir. Bu
zona serpentinitlor, serpentinitlosmis periotitlor, dunitlor, piroksinitlordon ibaratdir (Miiseyibov, 1998).

Geoloji siixuriar

E IV ddvr (Antropogen mansali) ¢cokiintiilar
@ Neogen dévrii ¢dkiintiilari

- Paleogen dbvril ¢ékiintiilari

- Tabagir dévril ¢cokiintiilori

BBl vura divri gokiintiitori

lz] intruziv (piiskiirma) siixurlar

Saokil. Saorqi Zongozur rayonunun geoloji qurulusunu 6ziinds oks etdiron xarito-sxem.

Belaliklo, orazi miirokkab geoloji qurulusu sababindan bir ¢ox faydali tabii sorvatlorlo zongindir.
Bunlara qizil (Kslbacar rayonunun Agduzdag vo Zod, Zangilan rayonunun Vejnali yataqglarinda, homgi-
nin Tortorcay, Soylidliigay, Zorcay, Tutxungay orazilorinds), xromit (Goydors), volfram (Dalidag),
molibden (Dolidag), mis (Murovdag, Kegoldag, Dolidag), civa (Agyataq, Leveay, Sorbulag, Lagin-
Baslibel), siirmo (Levgay), morgiimiis (Agyataq), asbest (Goydoro, Leveay), nefritoid (Goyco-Qarabag
tektonik zonas1), mormor oniksi (Tertor qirilmasi boyu yerloson bir ¢ox ¢aylarda), irriqasiyalt obsidian
(Kegoldag, Bazarcay), qranat (Sorbulaq, Goydara), mineral boyalar (Agyataq), perlit (Kalbacar, Kegol-
dag), travertin (Istisu, Osrik), tuf (Kolbacar), goc, qum, gil (Tortarcayin sol sahili) vo s. tobii sarvatlor
yayilmigdir. Cabrayil rayonunda hotta neft yataqlarinin oldugu da molumdur. Bu yataqlar 61k iqtisadiy-
yatimin inkisaf etdirilmasi, galirlorin artirilmasi ligiin miithiim shomiyyast kasb edir.

Yekunda, geyd olunan molumatlara osason, todqiqat orazisi haqqinda asagidak: fikilori sdylomok
olar:

1. Rayonun geomorfoloji qurulusu arazids kond tosarriifatinin bir ne¢o sahasinin inkisaf etdirilmasi
ticlin ohomiyyatli rola malikdir. Belo ki, dagliq orazilorde arigiliq tesarriifatini yerlogsdirmok olar.
Homginin iribuynuzlu maldarliq li¢lin qis vo yay otlaqlar1 heyvandarliq tesarriifatinda daxili tolobati-
mizin tam 6donilmasing boyiik tohfs veracok.
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2. Geoloji qurulusun miirokkobliyi orazinin bir ¢ox faydali qazinti ehtiyatlarina malik olmasina gorait
yaratmisdir. Bu faydali qazintilarin hasil edilmosi iqtisadiyyatda 6lko golirlorimizin artmasinda boyiik
rol oynayacaq. Tokco onu demok kifayotdir ki, vaxtilo Ermonistan iqtisadiyyatinin da bdyiik bir hissosi
Azorbaycanimizin iggal edilmis torpaqlari tizerinde qurulmusdur.

3. Orazido mineral su ehtiyatlarinin, hamginin tarixi abidslorin vo relyef soraitinin olmasi onun
turizm potensialini artirir. Bu ehtiyatlardan diizgiin istifads edilmakls, 6lkaya daxil olan turistlorin sayini
artirmaq vo bununla da turizm sahasindon galirlar aldo etmak olar.

I9dobiyyat:
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Summary

In this thesis, many issues have been clarified in the direction of revealing the potential mineralization of picrite
magmatism of the Lesser Caucasus and Talish zone based on new geological-geochemical and petrological data. If we accept
that the development of the non-oil sector is the main priority direction in our republic, a deep analysis of this direction can
have a great role in the development of the mining industry. Taking into account the relevance of this issue, it should be noted
that there is a great need to investigate picrite magmatism and its mineralization in the territory of the Republic of Azerbaijan.
On the territory of the republic, picrite rocks were found mainly in Murovdag anticlinor, Khojavand synclinor and Talish
zone. The analysis of the concentration of ore-forming elements in the primary magma, as well as the mechanism of
distribution of those elements in specific mineral phases, allows us to estimate their potential degree of mineralization.

As a result of these studies, it was determined that the picrites of the Murovdag anticlinorium are mainly connected with
many mineralization zones.

In particular, they are considered to be potentially ore-rich with copper, nickel, chromium and gold.

In the research conducted in the Talysh zone, it was also determined that picrite magmatism has formed potential
metallization zones, especially with copper, nickel, chromium, titanium, phosphorus and vanadium. Here, chalcopyrite as the
main mineral of copper and malachite as an accessory mineral play a leading role.

However, along with all these mineralization zones, we should note that our recent studies show that the conditions of
formation of these picrite magmatism make them potential sources of platinum mineralization.

Keywords: picrite, magmatism, mineralization, concentration.
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Pesrome

B nmuccepraumy yTo4HEHBI MHOTHE BOIIPOCH! B HANIPABJICHUHU BBISBICHUS NOTEHIUAIBHOTO OPYACHEHUS TUKPHTOBOTO
MmarmaTtn3Ma Manoro KaBka3sa 1 TanpIIcKoi 30HEI HA OCHOBE HOBBIX I'€0JIOT0-TEOXHMHYECKUX U ETPOIOTHYESCKUX JAHHBIX.
Ecnn npuHATH, YTO pa3BUTHE HEHE(TIHOTO CEKTOpa SBISAETCS OCHOBHBIM IIPHOPHTETHBIM HAIlpaBJICHUEM B Hamleil
pecybmmKe, TO TIYyOOKHHA aHANIHM3 3TOTO HANPABICHHUS MOXKET CHITPaTh OONBIIYI0 POIb B Pa3BUTHH TOPHOIOOBIBAIOMICH
npoMbIuIeHHOCTH. [IpuHNMas BO BHUIMaHUE aKTyalIbHOCTh JAHHOTO BOIIPOCA, CIEAYET OTMETHTb, YTO CYIIECTBYET GObIIast
MOTPEOHOCTH B N3yYEHUH ITMKPUTOBOTO MarMaTH3Ma U €ro OpyAEeHEeHUs Ha Tepputopun AzepOaiimkanckoi Pecyonuku. Ha
TEPPUTOPUH PECITYOIMKN MUKPUTOBBIE OPO/IbI OOHAPYKEHBI B OCHOBHOM B MypOB/IarckoM aHTHKIIMHOPE, X0/KaBEHICKOM
CUHKJIMHOPEe W TaJbIICKOl 30HE. AHAIM3 KOHLEHTPalMK PyI000pa3yIoIUX 3JEMEHTOB B IEPBUYHONW Marme, a TakKe
MEXaHUu3Ma pacrpeaciiCHU 3TUX 3JIECMECHTOB B KOHKPECTHBIX MUHCPAJIbHBIX q)a3ax TO3BOJIACT OLCHUTH UX MOTCHUHAJIbHYIO
CTETIeHb MUHEpaJIU3alny.

B pesynbraTe 3TUX UCCIIENOBAaHMI YCTAaHOBIICHO, YTO MUKPHUTHI MypOBIArcKOro aHTHKINHOPHUS B OCHOBHOM CBSI3aHBI CO
MHOTHMH 30HaMHU OpYACHEHHSL.

B wacTHOCTH, OHU CUMTAIOTCS IOTEHIMAIBHO OOraThIMU PYAaMH HA MeJlb, HUKEIb, XPOM H 30JI0TO.

[lpy wccnenoBaHUSX, NPOBEACHHBIX B TaJBIICKOM 30HE, TaKKe YCTAHOBICHO, 4YTO IHKPHTOBBI MarMaTusm
copMHpOBa 30HBI NOTCHIMAJIBHON METaUTM3allii, OCOOCHHO C MEABI0, HUKENIeM, XPOMOM, THTaHOM, (ochopoM u
BaHaJ1eM. 3/1eCh BEYIIYO POJIb UTPAIOT XaJIbKOIMMPHUT KaK OCHOBHON MHHEpaJl MEJIU M MAJIaXUT KaK aKIeCCOPHbBIt MUHEpaJl.

OZlHaKO Hapgaay CO BCEMU I3TUMHM 30HAMH OPYACHCHUA CICAYCT OTMETUTL, YTO HalM HEAABHUE HCCICIOBaHUA
TOKa3bIBAIOT, YTO YCJIOBUA (I)OpMI/IpOBaHI/ISI 9THUX NUKPUTOBBIX MarMaTu3mMoB ACJIAIOT UX MOTCHIHUAJIbHBIMU HUCTOYHHUKAMU
TIJIaATUHOBOT'O OPYACHCHMS.

KaioueBble ci10Ba: MUKpUT, MarMaTism, OpyieHeHHEe, KOHIIEHTpaLusl.

Kicik Qafqazin Pikrit Magamatizmi

Kigik Qafqazin Murovdag filiz rayonunun pikrit magmatizminin potensial filizlosma zonasina nazor
yetirok. Bu filiz rayonunda turs vo zoif turs vulkanitlorlo vo granitoidlorlo yanasi bat vo bayos yasl pikrit,
pikrobazalt vulkanik brekgiyalari, tuf brekgiyalart da genis yayilmisdir (A6aymnaes, I'. Mycradacs u
M. Mycradaes, 1988).

Aparilan todqiqatlar noticesinde Murovdag filiz rayonunda bat vo bayos yasl pikrit magmatizminin
vulkanitlorindo kolgedan, qizil-mis, mis- filizlosmolori rast golinir (Barnes, 2016). Hansi ki, bu
tozahiirlorin oksoriyyati miixtalif istiqamotli qirtlma vo pozulma ilo miisayiot olunur. (A6aymaes, I'.
Mycradaes u M. Myctadaes, 1988).

Bu zonanin magmatizmin dyronilmasi gostorir ki, burada intsar tapmis maqmatik siixurlar miixtolif
marholalorindas filizyerlasdirici va ya filiztoplayici dislokasiya sistemlarinin nozarstinds olmuslar. Basqa
s0zlo desok, magmatizmin omoalo golmasi filizlogsmonin marhalalori ilo uzlagir. Magmatizmin xiisusiyyati
gostorir ki, gizli birbasa strukturlar yeni amolo golmis tektonik vahid deyildir va regionun geoloji
tarixindo bir ne¢o dofo endogen foalligin dasiyicilart olmuslar (Hamlyn and Keays, 1985).

Murovdag filiz rayonunda geyd olunan filizloagmo zonalarinin toyini {igiin alave olaraq asagidaki
faktorlar1 qeyd etmok olar: Murovdag filiz rayonu iigiin kolgedan, qizildasiyan mis-porfir, mis va qizil-
filizlogmosi tipamorfdur (Barnes and Maier, 1999). Hans1 ki, onlar on intensiv orta va {ist yura pikrit
maqmatizmi ilo slaqadardir. Yiiksok stratiqrafik soviyyslorde qizil vo glimiisiin miqdar1 artaraq miistoqil
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qizil - tipli filizlosmo omolo gotirir (Barnes, Cox and Zientek, 2006). Biitiin bunlarla borabar geyd
etmoliyik ki, bu tadqigat zonasinin pikrit maqmatizmi qizil vo mis filizlosmo zonalars ilo barabar osason
nikkel vo xromla potensial filizli hesab olunurlar (Finnigan, Brenan, Mungallo and McDonough, 2008).
Belos ki, aparilmis mikroelement analizlorinin kdmayi ils onlarin Ni(700 g/t), Cr(3198 g/t), Cu(54 g/t),
Co(89q/t) va Zn(56 g/t) potensial filizli olmas1 6z tosdiqini tapir. Biitiin bunlarla yanasi bu sahays xiisusi
diqqat calb edon mohz pikrit va pikrobazaltlarda platin filizlogmasinin miisyyen edilmesidir (baba-3ane,
Mawmenos, PamazanoB u HMmameepaues, 2008). Bu filizlosmo pikrit vo pikrobazaltlarin birbasa
omologolma soraitlori ilo olagolondirmok olar (Ernst and Jowitt, 2013).

Burada intisar tapmis miixtalif tip minerallagsma ndqtolori mohz pikrit magmatizmi ilo alagodardir.

Taliy Zonasimin Pikrit Magmatizmi

Miilayim galavili pikrit komplekslarinin filizlilik potensialin1 askar etmok ti¢iin bir ¢ox toyin olmus
meyarlarin totbiqi baslica sortdir.

Pikrit magmatizminin ilkin fazalarinda filiz amologotiron elementlorin miqdari, bununla borabor
paylanma xiisusiyyatlorinin tohlili asasinda, bu siixurlarin filizliliyi haqqinda asasli malumat oalds etmok
miimkiindiir (Crocket, 2002). Pikrit magmasinin nikel, xrom, mis, titan va digar elementlorin istirak ilo
formalasan tozahiirlori agkar edilmisdir. Miilayim galavili pikrit maqmasi ilo bu filiz tozahiirlori arasinda
six qarsiligh alago movcuddur (Barnes et al, 1987). Pikrit magmasinin torkibino diqgat etsok onun
torkibindo uygun olaraq Ni(903 g/t), Cr(2441 g/t), Cu(59 q/t), V(170 qg/t) vo Ti(2639 q/t)
konsentrasiyasina barabordir.

Yuxarida adlarimi ¢okdiyimiz elementlorin miqdar1 klark ilo miiqayisade xeyli ¢oxdur. Aparilan
todqiqatlarin noticosi olaraq pikrit magmasinda elementlorin yiiksok konsentrasiyasi vo onlarin
paylanmasina gora bir ¢ox alava filizlosma zonalari miioyyan edilmisdir. Burada xiisusi olaraq pentlandit
vo nikellin minerallagmasint qeyd etmok olar (Sarah, Sarah-Jean and Hazel, 2010). Burada meyarlar
sirasina miilayim golovili pikrit maqmasinin protokristallagmasi zamani uygun olaraq hidrogen sulfid
gazinin miqdart Gstiinliik togkil edir (Svetlitskaya, Tolstykh and Izokh, 2015).

Biitiin bu qeyd olunanlar1 nozoro alsaq, xromit vo nikel filizlosmosi tliglin miinbit sorait
formalagsmisdir (Finnigan, Brenan, Mungallo and McDonough, 2008).

Miilayim golovili pikrit magmas: hidrotermal mohlullarla dasinmis mis filizlosmasi ilo birbasa
olagoadardir. Morfologiyasi iso uygun olaraq yuvavari vo damarvari formalidir. Bu filizlosmo zonasinin
asas mineral1 xalkopirit vo toromo minerali kimi isa malaxit formalagmisdir. Biitiin bu filizlosma zonalari
ila barabar geyd edo bilarik ki, digor zonalarla oxsar omals galma soraiting malik olan bu pikrit stixurlari
da platin filizlogsmasi ilo olagodar ola bilor (Chezey and Neal, 2005). Genetik néqteyi-nozordon bu
stixurlar spinelli-qranath peridotit biindvrosinin orimo mohsullar1 hesab olunur. Bu ndqteyi-nozardon
onlarin kimyovi torkib cohotdon do platin filizlogmasi ilo olagadar olmast miimkiindiir.

Belolikla, yekun natico olaraq qeyd eds bilorik ki, Talis zonasinin miilayim golovili pikrit maqmasi
potensial nikelos, vanadiuma, fosfora, titana vo xroma filizlidir.

Kigik Qafqazin pikrit magmatizmi metallogenik cohatdon mis, nikel, xrom va qizil minerallagsmalari
iizra ixtisaslasmisdir.

Homginin qeyd etmok lazimdir ki, pikritlor vo pikrobazaltlar platin minerallasmasinin asl manbalori
hesab oluna bilor.
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Olds olunmus naticolors istinad edorak, golocokds bu istiqgamotdo todqgiqatlarin aparilmasina boyiik
ehtiyac vardir. Belo ki, pikrit magmatizminin dorindon arasdirilmast vo onun filizliliyinin
qiymatlondirilmasi 6lkada geyri-neft sektorunun inkisafina boytik tohfs vers bilor.
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Summary

Heterocyclic compounds containing nitrogen and sulfur atoms are widespread in nature and play a special role in living
organisms. They have high biological activity and contribute to the development of biological life by participating in the
composition of alkaloids, vitamins, enzymes and nucleic acid. Methyluracil and pentoxyl, which contain a pyrimidine
fragment, show anabolic and anti-catabolic activity, play the role of a stimulator of erythro and leukopoiesis (5%). The
presence of various functional groups and radicals in the pyrimidine ring allows their wide use as medicinal substances for
various purposes, bactericides and in the treatment of viral infections. When pyrimidines have groups with keto-enol and
thiol-thion tautomerism, their antimicrobial properties become stronger. Since nitrogen-containing heterocyclic compounds
are promising compounds in medicine, at present, new methods of their synthesis and properties have been studied, and based
on a three-component condensation reaction with the participation of thiourea, p-ketoethers and salicylic aldehyde alkyl-4-
methyl-6-phenyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylates were synthesized. The synthesized compounds are
colored crystalline substances that are easily separated from the reaction mixture. The structure of these compounds was
confirmed by IR spectroscopy methods and their purity was determined by elemental analysis.

Keywords: thiourea, aldehydes, B-ketoether.

CUHTE3 METUJI-4-METHUJI-6-@EHNJI-2-THOKCO-1,2,3,4-TETPAT'NIPOIIUPUMUIUH-
5-KAPBOKCHJIATOB
Mareppamosa I'roness Manuk
Nucruryr Xumnu [lpucanoxk nmenn Axanemuka Aiam I'yiueBa
https://orcid.org/0000-0001-8359-9677
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Pesrome

I'eTeponuknuueckue COEAUHEHHs, COAEPKAIE aTOMBI a30Ta U CEPBI, IIUPOKO PACIPOCTPAHEHBI B IPUPOJE U UIPAIOT
0co0y10 poiib B JKMBBIX opraHusmax. OOJiafaloT BBICOKOW OMOJOTMYECKONH aKTHBHOCTBIO M CHOCOOCTBYIOT Pa3BHUTHIO
OMOJIOrMYECKOl )KMU3HH, YUacTBYs B COCTaBE ajJKaJOUI0B, BUTAMHHOB, (DEPMEHTOB M HYKJIEHHOBBIX KHCIOT. MeTHirypanu
W TIEHTOKCHJI, COAEpIKallue MUPUMHIMHOBBIA (parMeHT, MposBISIOT aHA0OINYECKOE M aHTHKaTaOOJIMYecKoe JAeHCTBHE
aKTUBHOCTH, WTPAIOT POJIb CTHUMYJISATOPA 3PHTPO- U Jerkomnodsa (5%). Hannume pasnuyHbX QyHKIMOHAIBHBIX TPYII U
paavKajioB B NUPHMUAMHOBOM KOJBIE TO3BOJISET IIMPOKO MCIIONB30BATh MX B KAadeCTBE JIEKAPCTBEHHBIX BEIIECTB
Pa3IMYHOTO HAa3HAYEHHUS, OAKTEPUIMIHBIX CPEJCTB W P JICYEHUH BHPYCHBIX HMHGeKnuid. Korma mupuMHINHBI HMEIOT
TPYNIIEI C KETO-€HOJIBHOM M THOJ-THOHHOW TayTOMEpHeH, WX aHTHMUKPOOHBIE CBOWCTBa ycwimBaroTcs. ITockombky
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a30TCOJIepIKallie TeTEPOLMKINYECKUE COSIMHEHHUS SIBIISIOTCS EPCIIEKTUBHBIMYU COCMHEHUSIMH B MEIUIIMHE, B HACTOSILCE
BpEMs1 U3yUYeHBI HOBBIC METOIbI UX CHHTE3a ¥ CBOMCTBA, HA OCHOBE PEAKLIMK TPEXKOMIOHEHTHOH KOHAEGHCAINH C C Y4aCTHEM
TUOMOYEBUHBI, (-KETOA()HPOB M CATHIMIOBOTO albJErHJia CUHTE3UPOBaHBI ajKMiI-4-MeTHi-6-¢ennn-2-tnokco-1,2,3,4-
TeTParuaPONUPIMHINH-5-KapOokcumaTel. CHHTE3WpOBaHHBIE COCIWHEHHS MPEICTAaBISIIOT  cO00M  OKpamieHHBIC
KPUCTAJUINYECKUE BEIECTBA, JIETKO OTHEIIeMble OT PEeakLMOHHOW cMecH. CTpOeHHEe STHX COCIMHEHUH HOATBEPIKICHO
Mmetonamu MK-crieKTpockoIiy, YHCTOTa ONpeiesICHa ICMEHTHBIM aHATH30M.

KiioueBble cjioBa: THOMOYEBHHA, alIbICTUABL, B-KeTo3dup.

Funksional avazli pirimidinlorin yeni téromolorinin sintezi vo bu sahads yeni metodlarin iglonib
hazirlanmasi istigamatindos indiys qodar diinya alimlori vo torafimizden aparilan tadqiqatlar ¢ox aktualdir
(MareppamoB, AmmaxBepaueB, [yceitHoBa u Kynues, 2017). Tiokarbamidlo asetilaseton vo
benzaldehidin istiraki ilo alinmis maddonin kimyavi xassalori dyronilmis, nukleofil avozlonmo reaksiyasi
aparilmis vo miioyyon edilmisdir ki, ovozetmo reaksiyasit N1 voziyyotds gedir (Cavadova, Moharromov,
Rzayeva, Forzoliyev vo Allahverdiyev, 2015). Alinmis epoksipirimidini epitiopropilo ¢evirmok ti¢iin
H.SO, katalizator olmagqla tiokarbamidlo téromalor ¢ox yiiksok ¢iximla alinir (Chen, Ling & Lu, 2013).

Karbamid toromolorin on miihiim totbiq sahasi fizioloji aktiv maddoslorin vo dorman preparatlarin
istehsalidir (Moharromov, Qurbanova, Zamanova, Qarayeva vo Allahverdiyev, 2012). Bunlar asason
iltihab oleyhino preparatlardir [Annaxsepaues u llamxanosa, 2014). Onlar N-hidroksilkarbamidin, N-
(benzofuran-3-il)-karbamidin, bis (3-fenil-2-propenil) ovazli karbamidlor, aromatik heterotsiklik va
allergiya oleyhino preparatlar N-hidroksil karbamidlorin téromsloridir (Chiarotto & Feroci, 2013).,
(Chen et., 2013). ©Ovozolunmus karbamidlar sis aleyhina xassolora malikdir. (Gabriele, Salemo, Mancuso
& Costa, 2014), (Chen et., 2013), (Chiarotto, 2013). Herpes virusunun miialicasinds heterotsiklik
karbamid saxlayan tiokarbamidlordon istifado edilir (I'paBumkoBa, PynakoB u JKumun, 2014)
Aterosklerozun, asma vo ona yaxin olan basqa nofos yollarinin xostoliklori iiglin bozi aril- vo
heteril(tio)karbamidlor toklif olunur (bepecues, Pycunos, ITonomapésa u Uymaxun, 2013). Tsiklik
karbamidlor iso urodenital sistemin miialicosi Ui¢lin yararlidir, hidroksikarbamid, tiokarbamid goz
xostoliklorinin miialicasi vo profilaktikas: ii¢iin istifado edilir (Singh, Singh & Mahajan, 2015),
(Chiarotto, 2013), (Chen et., 2013). Onlarin yeni sintez iisullarinin islonilmasi vo xassalori dyronilmis
vo tiokarbamid, B-ketoefirlor vo salisil aldehidinin istiraki ilo ickomponentli kondenslogsmo reaksiya
osasinda alkil-4-metil-6-fenil-2-tiokso-1,2,3,4-tetrahidropirimidin-5-karboksilatlar sintez edilmisdir.

Tacriibi hissa 1.

Tiokarbamid, B-ketoefirlor vo salisil aldehidinin istiraki ilo ligkomponentli kondenslosmo reaksiya

osasinda alkil-4-metil-6-fenil-2-tiokso-1,2,3,4-tetrahidropirimidin-5-karboksilatlarin = sintezi hoyata
kecirilmisdir.

é‘
H, H, o
HMNC-NH, + 1
I H-:S/K‘/\\D-H H.O ROy
5 H, ,-l:-s\,
R= -CH,, -C,Hs

Tacriibi hissa 2.

Yuxaridaki sxem osasinda alinmis metil 4-metil-6-fenil-2-tiokso-1,2,3,4-tetrahidropirimidin-5-

karboksilat maddossinin sokil 1-do *H vo sokil 2-do *C NMR spektri gdstorilmisdir:
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Sakil 1 Sokil 2

Yanacaqlar vo digor neft mohsullarina olavo edilon asqarlarin antioksidlosdirici xassolorini real
soraitdo 0yronmok oldugca miirokkob masoladir. Sintez edilmis birlosmolorin qurulusu vo antioksid-
losdirici xassolori arasindaki olagoni miioyyon etmok mogsadilo onlarin antioksidlogdirici xassolori
model reaksiyalarda dyronilmisdir.
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Xiilaso

Elmi is laurin tursusu va dietilentriaminin iki miixtolif nisbatdo reaksiyasindan alinan tok va ikili sothi aktiv maddslorin
sintezi vo analizi barado doyerli molumat1 dziindo oks etdirir. Sintez olunmus duzlarin qurulusu ve torkib hissesi IQ
spektroskopiyast ilo tosdiq olunmusdur. Sintez olunmus duzlarin miixtalif sulu mohlullarindan istifado edorok Tensiometer
vasitosilo hava-su sorhoddindo sothi gorilmo doyorlori miioyyonlogmigdir. Eyni sulu mohlullarin elektrik kegiriciliyi
Olciilmiisdiir. Sothi gorilmo va qatliq, eyni zamanda elektrik kegiriciliyin qatiliqgdan asililigindan yola ¢ixaraq bazi vacib sothi
garilma parametrlori mos, kritik misella amolo gotirmo qatihigr (KMQ), soth tazyiqi (1), maksimaladsorbsiya (I;,qxs), bir
molekul sathi aktiv maddoyo diigon minimum sathin sahasi vo s. vo termodinamiki parametrlor hesablanmis vo miiqayisali
sokilda analiz olunmusdur. Bundan olavas, miixtalif duzluluq vo mineral torkibinoe malik distillo olunmus, igmali vo doniz
suyunda alds olunmus sothi aktiv maddolorin neftyigma va neftdisperslomo parametrlori 6l¢iilmiisdiir. Sonda sathi aktiv
maddolorin yuxarida qeyd olunan parametrloring asason onlarin totbiq sahalari barades bazi tokliflor verilmisdir.

Acar sozlar: sothi-aktiv maddo, laurin tursusu, dietilentriamin.

CPABHUTEJbHBIA AHAJIU3 MOHO- U IMMEPHBIX ITIAB HA OCHOBE
JAYPUHOBOM KUCJIOTHI U JUITUJIEHTPUMHUHA
HaoueBa Xamxap Taxup
HNucrutyT Heprexumuueckux IponeccoB umenn Axkagemuka FOcupa Mamenaanena
https://orcid.org/0000-0002-0579-5848
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Pe3iome

I[aHHaS[ Hay4dHas pa60Ta COACPIKUT LIEHHYIO I/IH(bOpMaIII/I}O O CHHTE3¢ U aHAJIM3€ MMOBEPXHOCTHO-AKTHUBHBIX BCILECTB,
OTHOCANIIUXCS K MOHO- U TUMEPHBIM NOBEPXHOCTHO-AKTHUBHBIM BEIICCTBAM, IMOJTYYCHHBIM peaKuI/Ieﬁ J'IaprIHOBOfI KHUCJIOTEI C
)II/IaTI/IJ'IeHTpI/IaMI/IHOM B }IByX pa3n1/mH1>1x COOTHOIIICHUAX. COCTaB n CTpOCHI/Ie CHHTeSHpOBaHHBIX COJ'IGﬁ HOJ]TBep)K}IeHBI I/IK
crnekTpockonueil. Mcnonp3ys pas3iuyHble BOJHBIE PACTBOPHI ITHUX COJIEH, ONpeAeNsyid MOBEPXHOCTHOE HATSKEHHE Ha
FpaHI/IHe BO3}IyX'BOIIa C TIOMOUIBIO TeHSI/IOMeTpa. 3TI/I K€ BOIHBIC paCTBOpBI 6]:.1.]'[1/1 B3ATHI JIA I/I3MepeHI/I$I
3HeKTp01'IpOBO}1HOCTI/I. OHGHI/IBaﬂ 3aBUCUMOCTH Me)K}Iy HOBerHOCTHHM HATSIOKCHHUEM ¢ KOHHeHTpaHHeﬁ, a TakKxKe
3HeKTpOl'IpOBOJIHOCTBIO B 3aBUCHUMOCTH OT KOHHCHTpaHI/II/I, HeKOTOpI:.Ie BAXXHBIC napaMeTpH HOBerHOCTHOﬁ AaKTUBHOCTH,
TAaKUE€ KaK KPpUTHYCCKas KOHUCHTpalUd MI/IIICJ'IJ'[OO6pa3OBaHI/IH(KKM), MNOBEPXHOCTHOE [JaBJICHUC (ﬂ:), MaKCHUMaJIbHasA
auc0p6um{ (F_maKc), MHUHUMAJIbHAA 1JI0Ma/lb MOBEPXHOCTHU I OHHOﬁ MOJICKYJIbI IOBEPXHOCTHO-AKTUBHOI'O BCIIECTBA U
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np. Paccumransl M npoaHanu3upoBaHbl TepMOAMHaMuueckue mnapamerpsl 3Tux [IAB. Kpome Ttoro, Obumn n3MepeHsl

HedrecoOuparommen HepTeqUMCIEPTUPYIONIUE MapaMeTpsl noiay4deHHbXx [TAB B npo0ax JUCTHIUIMPOBAaHHOM, NMPEcHOM U

MOPCKOM BOABI pa3IMUHON MUHEpaIU3al[il U MUHEPAJILHOTO COCTaBa. B 3akioueHne Obu1H JaHbl HEKOTOPHIE PEKOMEHIaluN

10 00JIacTsIM MX IPHMEHEHUsI, OCHOBAaHHBIE Ha ITAPaMETPaxX yIOMSAHYTHIX BBIIIEC HOBEPXHOCTHO-AaKTUBHBIX BEIIECTB.
KuroueBbie ciaoBa: ITIAB, naypuHOoBast KUCIIOTa, U3 TUIEHTPUAMUH.

The components which are surface-active are called surfactants. Surfactants consist of both
hydrophilic and hydrophobic parts. Gemini-type surfactants consist of two hydrophilic and two
hydrophobic groups connected to each other through a spacer (Asadov, Tantawy, Azizov, Zarbaliyeva,
et al., 2013; Damen M et al., 2014; Z.H.Asadov et al., 2019). One of the main properties of surfactants
is their ability to adsorb at the interface. The dual chemical nature of these compounds has an effect on
reducing surface tension (Lai, Mei, Wu, Chen, Liu, 2016; Schramm, Stasiuk, Marongoni, 2003; Verma,
Ghosh, 2011) The reduction of surface tension by surfactant depends on the replacement of molecules
in the solution with molecules of surfactant. Gemini surfactants show better results in reducing surface
tension than their monomer counterparts. A higher value of the pC2o parameter means that the surface
tension is reduced by 20 units at lower densities (Asadov, Tantawy, Azizov, Zarbaliyeva, et al., 2013;
Greber 2017; Verma, Ghosh, 2011). Surfactants have very broad application areas. They are used in
cleaning the water surface from oil spills, enhanced oil recovery, detergents and cleaning products,
corrosion inhibitors, and so on (Asadov, Tantawy, Azizov, Zarbaliyeva, et al., 2013; Hegazy, Azzam
Kandil, Badawi Sami, Bhardwaj, Hartland, 1993, Nagy, Kothenez, 2015).

At first, the reaction between lauric acid and diethylenetriamine was carried out at 70-80°C during
9-10 hours at an equimolar ratio and formed a monomeric surfactant (Salt 1). The other product was
obtained at a 2:1 ratio of lauric acid and diethylenetriamine and formed a dimeric surfactant (Gemini)
(Salt 2). The reaction continued for 9-10 hours at 70-80°C. The reaction schemes areshown below.

Hz2N-(CHz)2-NH-(CHz2)2-NHz + C11H23-COOH ———— HzN-(CH2)2-NH-(CHz)2-NH:2

C11H2-COOH.

Salt1

Hz2N-(CHz)2-NH-(CHz)2-NH2 + 2C11H23-COOH ———» Hz2N-(CHz2)2-NH-(CHz)2-NH2

OH..

C11H23-CO
C11Hz23-COOH..

Salt2
The surface tension of the obtained salts wasmeasured and the graph of the surface tension versus
concentration was plotted in Figure 1. From the graphs, surface activity parameters were shown in Table
1. The electrical conductivity of aqueous solutions with different concentrations was measured and the
related graph was plotted in Figure 2.

Figure 1. Surface tension at water-air interface versus concentration of the obtained salts
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Table 1. Surface activity parameters of the surfactants
CMC*10* | Ycmc Teme | Coo*10* Fpay*10% | A, %102
Surfactant | "oy | (N, m) | (mN, m) | molL) | PC2 | CMCICao | iliemey | nm?)
Salt 1 3.29 23.49 48.09 012 491 | 26.67 1.69 97.86
Salt 2 1.99 23.24 49.14 0.16 |[4.79 12.3 1.72 96.30

Analyzing the results given above it can be stated that the salt which is the combination of lauric
acid and diethylenetriamine in a 2:1 ratio is more surface active than its monomerbecause it shows lower
YemceWhich is 23.24 shown in Table 1. Discussing Table 2 it can be noted that for both salts AGmic and
AGeg are negative, moreover, AGad is more negative than AGmic, it means surfactant molecules tend to
adsorb at the air-water interface until they completely cover the surface, and then micelles are formed
(Asadov 2019). Besides that, petrocollecting and petrodispersing properties of the obtained salts were
examined by applying the salts in a solid state, 5% wt. the aqueous solution and 5% wt. ethanolic solution
on the film of crude oil on the surface of waters with different salinity which are Caspian Sea water, tap
water, and distilled waterusing the method in (Asadov 2019; Asadov, Tantawy, Azizov, Zarbaliyeva,
Rahimov, 2013; Verma, Ghosh, 2011). Salt 1 shows its best petrodispersing result in distilled water
treated with an ethanolic solution which is 98.4%, while salt 2 shows its highest petrodispersing result
in distilled water treated with an aqueous solution which is 98.7%. Overall, Salt 2 shows more
petrocollectingresults than Salt 1. Based on the obtained results, the synthesized surfactants can be
recommended as good petrodispergents for cleaning water surfaces from petroleum slicks.
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Summary

In this study the distribution of long-period comets detected since 1755 in the phase intervals of odd and even cycles of
the 11 year cycle of solar activity is considered. The research includes 2367 long-period comets observed during 1-24 cycles
of solar activity. Comets with an orbital period of more than 200 years are long-period comets. The origin of long-period
comets is considered to be the Solar system. They were thrown to the edge of the system when the solar system was formed.
The role of space technology in the detection of long-period comets is great. The activation of comets occurs near the orbit
of the planet Jupiter. Even if the sun’s rays are weak up to Jupiter, if we consider the regions from which long-period comets
come, we will see that this light is enough for the activation of comets. The large number of long-period comets provides
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rich statistical data for research. It should be noted that if the spots producing solar activity are north pole in a certain cycle,
they become south pole in the next cycle. Along with such a change in the polarity of the spots, the aforementioned change
in the polarity of the general magnetic field of the Sub occurs. In this sense, in addition to the 11-year period of the average
cycle of the Sun, the 22-year period is also taken into account. We will investigate the effect of periodic changes in the
polarity of the sunspots and the Sun’s magnetic field in general on the class of long-period comets.

Keywords: solar activity, long-period comets, odd and even cycles.

OBHAPYKEHHBIE JOJII'OINEPUOJUYECKHUE KOMETBI B HEUETHBIX U YETHBIX
IIMKJIAX COJJTHEYHOM AKTUBHOCTHU
I'acbiMoB Xa3u AHBap
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Pe3some

B maHHOM HCCIeIOBaHUHM PACCMATPUBACTCS PACTIPECIICHUE TOJITOIEPHOANYCCKIX KOMET, OOHAPYKEHHBIX ¢ 1755 T., B
(ha30BBIX HHTEPBAJIAX HEUCTHBIX U YCTHBIX IIUKJIOB 1 1-JETHErO MUKJIA COMHCUHOW aKTUBHOCTH. B MccenoBaHne BKITFOUCHBI
2367 nonronepuoANYECKUX KOMET, HaONI0AaeMbIX B TeueHue 1-24 1UKIOB COMHEYHON akTUBHOCTH. KoMeThl ¢ mepuoaom
oOpamenus 6osee 200 JIeT OTHOCATCS K JOJITONEPUOTUUCCKAM KOMeTaM. MICTOYHHK TOITONepUOUUSCKUX KOMET MPHHSITO
cuntath ConHeunyro cuctemy. OHM ObUIM BBIOPOLIGHBI Ha Kpall cucTeMbl, Koria ¢opmupoBanack ColHeuHas cHCTeMa.
Benuka posib KOCMHYECKOH TEXHHUKH B OOHAPYKCHUH TOJITOMEPHOAMICCKHX KOMET. AKTHBH3ALUS KOMETHI MPOUCXOIUT
BOJIM3M opOUTHI TaHeTHl FOmuTep. Jlaxke eciu CoHEYHbIe JIydH ci1a0bl 1o FOmmTepa, ecin MBI pacCMOTPHUM paifoHBI, OTKYy1a
MPUXOIAT TONTONEPUOIMISCKIEC KOMETHI, MBI YBHINUM, YTO 3TOTO CBETa HOCTATOYHO U aKTHBHU3AIMU KOMET. bombIimoe
KOJIMYECTBO AOJTONIEPUOINICCKAX KOMET JaeT OOTraThlif CTATUCTUIECKUI MaTepral s uccieaoBanmid. ClieyeT OTMETHTh,
YTO €CIIU TATHA, MPOU3BOMAIINE COJNHCYHYIO aKTHBHOCTB, B OIPEICIICHHOM ITHKIIC SBIISIOTCS CEBEPHBIM IOJIOCOM, TO B
CleylomeM IMKIIE OHM CTaHOBSTCA IOKHBIM NONIOCOM. Hapsny ¢ Takod CMEHOW IOJSIPHOCTH TISITEH IMPOUCXOIUT
YIOMSIHYTasl BBIIIE CMEHA TOJSIPHOCTH 0011ero MarHuTHoro mojst ComnHia. B aTom cmbicne, momuMmo 11-neTHero nepuoaa
cpennero nukina CoyHIa, YIUTHIBAeTCS U 22-NeTHUH iepuo. Mbl OyieM UCcCleoBaTh BIUSHIE IEPUOIMYECKUX U3MEHEHUH
MIOJIAPHOCTH COJTHEYHBIX MSATEH M MarHUTHOTO ToJisi COJTHIIA B TIEJIOM Ha KJIACC JONTOTIEPUOANIECKUX KOMET.

KutioueBble ¢cjI0Ba: COTHEUHAsl aKTUBHOCTb, TOJATONEPHOANYECKIE KOMETHI, HEUETHBIC U YETHBIEC IIUKIIBI.

Giinos foalliginin 11-illik dovrii 1755-ci ildon hesablanmaga baslamisdir. Kegon bu miiddot orzindo
24 dovr geyd olunmusdur. 2020-ci ilin yanvarinda 25-ci dovr baglamisdir. Kometlorin miisahids olun-
masinda osas faktorlardan biri do Giinas foalligidir. Giinos foallig1 onun fotosferinde omoala golon
lokalarls slagadardir. Lokalorde maqnit sahasinin qiitbliiytiniin har tsikilds (dovrds) doyismasi maraqh
hadisolordon biridir. Giinagin iimumi maqnit sahasinin gorginliyi 1 E oldugu halda lokslordo bu gorginlik
4500 E -9 ¢atir. Lokalords qiitbliiliytiin periodik doyismasi Giinas sisteminin kigik tizvlori o, climlodon
uzun-dovrlii komet sistemi tizorindo gostordiyi tosirlori aragdirmaq vacibdir.

Hazirki isdo Gilinos foalliginin 1-24 doévriinde uzun-periodlu kometlorin N(F) asililiini, eyni
zamanda tok vo ciit tsikillor orzinde askar olunan kometlorin saylarimi miioyyonlogsdirmok maqgsadi
goyulur. Bu barads todqgiqatlar bizdon ovvoalki miislliflorin iglorinds aparilmisdir [1]. Kometlorin sayla-
rinin fazanin intervallarindan asililiginin timumi tohlilinden basqa, bu asililiq tok va ciit Giinas faallig1
dovrlori {ligiin do todqiq olunmusdur. Todqgiqat zamani kometlor barado statistik molumatlar [2] monbo-
sindon gotiiriilmiigdir. Hesablamalar 1755-2019-cu illor orzindo, yoni 1-24-cii tsikillordo miisahido
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olunan 2367 uzun-dovrlii kometi ohato edir. Cadval uygun olaraq C/1757 R1 kometi ilo baslayir vo
C/2019 Y5 kometi ilo tamamlanir.

Cadval 1. 2367 uzun-dovrlii kometin N(F) astliligi

Interval F

0-0.1]0.1-0.2 | 0.2-0.3 |0.3-0.4 | 0.4-0.5 |0.5-0.6 | 0.6-0.7 (())Zg- 0.8-09 |0.9-1
N | 111 | 153 187 150 190 305 332 345 341 253

Nnorm | 168 | 232 283 227 288 305 332 345 341 253

Cadval 1-don goriiniir ki, bu sahado goriilon todqiqat islorindo [3] oldugu kimi N(F) asililigr iki
maksimumlugunu saxlamisdir. Intervalin 0.2 — 0.3 araliginda 283 komet, 0.7 — 0.8 intervalinda 345
komet tapilmigdir. Giinos faalliginin maksimum dovriindon baslayaraq kometlorin saylarinda ciddi
artimin oldugunu sdyloya bilarik. Belo ki, maksimum dovradok 791 komet miisahids olundugu halda
maksimum dovrden sonra 1576 komet askar olunmusdur.

Glinos faalligr dovriiniin maksimumundan ovval vo sonra kometlorin miisahido olunma saylarinda
bazi tohlillor aparilmalidir. 1755 — 2019-cu illor arzinde Giinos foalligi dovriiniin maksimuma qadar ki,
dovr 105,1833 il, maksimumdan sonraki dévr 159,40 il toskil edir. Bu illorin nisbotlori 1,5154 —yo
barabardir. Fazanin qurulmasi zamani geyri-simmetrikliyi aradan qaldirmaq ti¢iin maksimum dévradok
askar olunan kometlorin sayin1 1,5154-5 vurmusugq.

Uzun dovrli kometlarin N(F)

asilihg
400

300
200

100
0 01 02 03 04 05 06 07 08 09 1

Sokil 1.

F

N-kometlorin say1, F-Giinas foalliginin fazasidir.
Giinos foalliginin ciit vo tok dovrlorinin ayrica tohlili todqiqat isimizin torkib hissosidir. Homin
tohlilin naticalori cadval 2-do verilmisdir.

Cadval 2. 2367 uzun-dovrlii kometin ciit va tak dovrlara gora N(F) asililiginin tayini.

F 0-0.1 |0.1-0.2 |0.2-0.3 [0.3-0.4 {0.4-0.5 |0.5-0.6 |0.6-0.7 | 0.7-0.8 |0.8-0.9 | 0.9-1

Nk 75 116 134 104 131 | 232 | 283 290 290 172
Nei 36 37 53 46 59 73 49 55 51 81
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Verilmis codvoldon goriiniir ki, tok tsikillor orzindo miisahido olunan kometlorin say1 1827, ciit
tsikillor arzindo iso 540 komet agkar olunmusdur. Tok tsikillor orzinds agkar olunan kometlorin sayi ciit
tsikillor orzindo askar olunan kometlorin sayindan {li¢ dofodon goxdur.

Tadgiqatin naticasi olaraq onu séylomak olar ki, agkar olunan uzun-dovrlii kometlorin saylari11-illik
Giinos foalliginin fazasinin intervallar iizro iki maksimumlu paylanma gostorir. Intervalin 0.2 — 0.3
araliginda 283 komet, 0.7 — 0.8 intervalinda 345 komet tapilmigdir. Bu Giinas kiiloklori oyrisinin iki
maksimumuna uygun galir. Todqgiqata calb olunan komet sayimin kifayot qodar yiiksok olmasi (2367)
alman naticolorin etibarli olmasini bir daha tosdiq edir. Kometlorin foallagib miisahido olunmasinda
onlarin fiziki xtisusiyyatlori ilo yanagsi xarici tasirlorin do (Glinos foalliginin) rol oynadigini gostarir.
Tadqiqatlar géstormisdir ki, kometlorin 75% -1 Giinos siialarina hossasdir [4]. Tak tsikillords ¢ox sayda
kometin miisahido olunmasi Giinos lokolorindo maqnit sahasinin qiitbliiliiyiin periodik olaraq doyismosi
ilo alagadar olmasi ehtimalini giiclondirir.
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Summary

Pollution of sea water by products of oil production and oil refining is one of the most important environmental problems
of the present time. Intensive pollution of water areas with oil products requires the development of various methods for their
purification. The most effective is the creation of biological products based on natural hydrocarbon-oxidizing microorganisms
to activate the processes of purification of sea water from oil.

The purpose of this work was to search for active strains of microorganisms capable of intensifying the processes of
seawater purification from oil pollution, as well as creation of an association of microorganisms and microalgae and study of
the possibility of their use in the bioremediation of polluted aquatic ecosystems.
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The objects of research were samples of sea water from the coastal zone of the Baku Bay, in particular, near the Bibi-
Heybat field.

According to the experience, it was found that the use of microorganisms together with algae in the remediation of oil-
contaminated waters gives better results.

Keywords: bioremediation, oil pollution, hydrocarbon-oxidizing microorganisms, algae.
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Pe3rome

3arps3HeHHE MOPCKOM BOABI MPOAYyKTaMH HehTeno0bun u HedTernepepabOTKH SIBISIETCS OJHOW U3 BasKHEUIIMX
9KOJIOTMYECKUX TMPOOJIEeM HACTOSIIEro BpeMeHH. MHTEHCHBHOE 3arps3HCHHE akBaTopuil HedTenpoaykramu Tpedyer
pa3paboTKU Pa3IUYHBIX CIOCO00B MX O4HCTKHA. Hambosnee 3(h(QEeKTUBHBIMU CUMTAIOT CO3JaHHMC HA OCHOBE MPHUPOIHBIX
YTJIEBOAOPOTOKUCIIAIONINX MUKPOOPTaHM3MOB OHOTPENapaToB i aKTUBU3AIMH IPOIIECCOB OYMIICHUS MOPCKOM BOJIBI OT
HedTH.

Ienpto HacTosimieit pabOThI OBUT MOMCK AKTUBHBIX MITAMMOB MHKPOOPTAaHH3MOB, CIIOCOOHBIX K HWHTCHCHU(DHKAIIMU
MPOIICCCOB OYMCTKA MOPCKOW BOJBI OT HE(TAHOrO 3arps3HEHUs, a TAKXKE CO3IaHUE aCCOIMAIMH MHKPOOPTaHU3MOB U
MHUKPOBOJIOPOCIIEH U M3yYeHHE BO3ZMOXHOCTH UX HCIOJIb30BaHUS B OHOPEMEIHAIMN 3arPSI3HEHHBIX BOJHBIX SKOCHCTEM.

OO0bekTaMK HCCIeIOBaHHM ObLITH 00pa3iibl MOPCKOI BOJIBI C MTPUOPEIKHO 30HBI BaKUHCKO# OYyXThI, B 4aCTHOCTH BOJIHM3U
MecTopoxkaeHus bubu-Onoar.

Hedrenerpaaupyolny o akTHBHOCTb UCCIEYEMbIX MUKPOOPTaHH3MOB OLICHUBAIIN TI0 CyMMapHOMY MMOKa3aTeNi0 YObLTH
HeTH B KHAKOH cpelie, OMpeAeIieMOMY BECOBBIM MeTOOM. 110 JaHHBIM OMbITa OBUIO BBISICHEHO, YTO MPU PEMEIUALIUH
He(Te3arpsI3HEHHBIX BOJ UCIIOJIh30BAHUE MUKPOOPTAHU3MOB BMECTE C BOJOPOCIISIMU €T 00Jice BHICOKUE PE3yJIbTATHI.

KiroueBble cioBa: Ouopememuanus, HEPTSIHOE 3arps3HEHHE, YIICBOJAOPOMAOKUCIIAIONINEG MHUKPOOPTaHU3MBI,
BOJIOPOCITH.

Tabii sistemds on dinamik element sudur. Mohz buna gors do soth sularinin ¢irklonmasinin asas
sabobi hom biitdvliikds ekologiyanin voziyyatino, hom do konkret fito vo aqrosenozlara shomiyyatli tosir
gostaran spesifik maddoslorin axidilmasidir. Suyun sathinds neft tobogasinin olmasi su hévzalarinin 6z-
0zilino tomizlonmao qabiliyyatini keskin azaldir, ¢linki bu tabagoe atmosfer oksigeninin suya daxil olmasina
mane olur (Bragumupos, 2014; I'ycnaBckuii, Kanapckas, 2011; Kopurynosa, Jlorunos, 2019; Ilatun,
2017; SAnxeBckuit u ap., 2017). Otraf miihitin neft vo bazi agir metallarla ¢irklonmasi problemi Abseron
yarimadasinda daha aktualdir, Xozor donizi sularinin ¢irklonmasi vo bununla slagodar ekoloji soraitin
korlanmasi son dovriin on miithiim problemidir.

Su hovzalorinin Oziiniitomizloma prosesinds aparici yer bioloji amilloro moxsusdur ki, onlarin
arasinda neft oksidlogdirici mikroorganizmlor halledici rol oynayir (Kopmrynosa, 2019). Onlarimn foaliy-
yati sayasindoe neft sads birlosmalors ¢evrilir, yeni izvi maddonin y1gilmasi vo onun sonradan su anbar-
larinda karbon dovriyyaesine daxil edilmasi bas verir. Bu, torkibinds karbohidrogen oksidlosdirici mikro-
orqanizmlorin stammlart olan preparatlarin istifadesi ilo bioloji tomizlome metoduna osaslanir
(Byxranrep, 2003), (OcnanoBa, XautypuH, 2010). Bioloji tomizloma sistemlarinds an vacib komponent-
lor bakteriyalar vo yosunlardir. Su hdvzalorinin tomizlonmasi iiglin mikroyosunlarin istifadasi xiisusi
marag dogurur, ¢iinki onlarin inkisafi, kortobii vo ya moagsadouygun sokildos olsa belo, ¢irklonmis sularin
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bioloji tomizlonmao proseslorindo miihiim rol oynayir. Digor torofdon, yosunlar qiymaotli tizvi maddslorin:
ziilallar, yaglar, vitaminlor, karbohidratlar vo digor bioloji aktiv maddolor alinmasinda istifads edils bilor
(ITatun, 2017; [lapanosa, lllybakos, MuxaiinoBa, Bomoaun, 2012).

Yosunlarin fotosintezi ilo yanast bakterial biosintez proseslori miixtolif tullantilarla ¢irklonmig
sularin sonraki tomizlonmasini tomin edon asas bioloji proseslardir. Fotosintez zamani yosunlar oksigen
buraxmagqla miixtalif {izvi ¢irklondiricilorin mikrobioloji oksidlogmasini tomin edir (Eid, Gala, Sewelam,
Talha, Abdallah, 2020; Maxkaposa, Otypuna, Cunskun, 2009). Bu proseslorin sayasindo tobii sular
cirklondiricilorin tosirini azaltmaq gabiliyystino malik olur ki, bu da "6ziinli tomizloma" xiisusiyyati
anlamina golir. Eyni zamanda, yosunlar 6zlori do bazi {izvi birlogsmolorin akkumulyasiyasi (toplanmasi)
vo par¢alanmasinda birbasa istirak eds bilor (Ansari, Naeem, Gill, AlZuaibr, 2020).

Isin magsadi neft vo neft mohsullarinin utilizasiyasina qadir vo deniz suyunun &ziinii tomizloma
prosesini siiratlondiron mikroorganizmlorin aktiv stamlarini axtarmaq, homginin ¢irklonmis su ekosis-
temlorinin bioremediasiyada istifado oluna bilocok daha effektiv yosunlarin se¢ilmosidir.

Tadqiqat obyekti olaraq Baki buxtasinin sahilyan1 zonasindan, o ciimlodon Bibi-Heybat yataginin
yaximligindaki doniz suyu niimunalori gotiiriilmiisdiir. Mikroorqanizm kulturalarinin seleksiyast onanavi
iisulla aparilmis, neftls ¢irklonmis doniz suyundan, qirmizi (lat. Laurencia caspica), qonur yosunlardan
(lat. Phacophyceae) vo xam neftdon istifado edilmisdir. Karbohidrogenoksidlosdirici mikroorqanizm-
lorin ayrilmasi {i¢iin asagidaki torkibli Mills mineral miihitindon istifads olunmusdur: (g/1): NaCl- 24,0;
MgSO,x7H,0-1,0 ; KCI-0,7; K,HPO,-2,0; Na,HPO.-3,0; NH.NO;-1,0; agar-agar-20 (Kynukoga,
Hzepxunckas , 2007; Kopmrynosa u ap. 2019).

Sakil 1. Karbohidrogenoksidlasdirici mikroorqanizmlor v bioremediasiya iigiin istifade olunan yosunlar

Neftlo ¢irklonmis doniz suyundan se¢ilmis mikroorqanizmlorin karbohidrogenlori pargalamaq gabi-
liyyati tocriibadon ¢ixan neftin ekstraksiyasi tisulu ils, neftin migdarinin azalmasi vo noticodo neft des-
truksiyasinin daracasi toyin edilmoaklo miioyyan edilmisdir. Naticads neftls ¢irklonmis doniz suyundan
miixtalif név mikroorqanizmlorin aktiv stamlar1 alinmig, onlarin utilizasiya qabiliyyasti yoxlanilmisdir.
Bozi mikroorganizm-destruktorlarin neft karbohidrogenlorini par¢alamaq doracosi 70-85% toskil etmis-
dir. Tacriibalorin naticolorine asason miloyyon olunmusdur ki, biodeqradasiyanin effektliyini artirmaq
ticiin karbohidrogen oksidlesdirici mikroorqanizmlor vo yosunlarin birlikds istiraki daha magsadouy-
gundur, bels ki yosunlarin istifadosi zamani neft vo neft mohsullarinin destruksiya doracasi 80-93% dok
yuksalir.
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Summary
The thesis presents the results of the synthesis of copolymers of the allyl ether of caproic acid - allylcapronate with a-

methylstyrene, chosen as a comonomer, in the presence of styrene by the radical mechanism (in the presence of an initiator),
the influence of the ratio of initial monomers, molecular mass and concentration of the synthesized copolymer on the
viscosity-temperature properties of the composition synthetic lubricating oils (complex ester oil - pentaerythritol).

The structure and composition of the synthesized copolymers are studied by the IR-spectroscopy method, which is a
physical-chemical research method, and based on the obtained results, the general formula of the obtained copolymers is
proposed.

The results of the studies showed that the synthesized copolymers have higher performance characteristics than the
industrial viscosity additive - polyalkyl methacrylate "B-2" in terms of resistance to thermal effects, which is due to the
stabilizing effect of styrene units both in the chain of a-methylstyrene and styrene itself. It was established that the ratio of
monomers and the value of molecular weight in the initial mixture of monomers can be adjusted in such a way that the
synthesized copolymer meets the needs of thickened oil in resistance to destructive effects.

Keywords: capronic acid, allyl ester, a-methyl styrene, copolymer, viscosity additives.
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Pe3rome

B Tesuce mnpexacTaBineHbl pe3yibTaThl CHHTE3a COIOJIMMEPOB aJUTMJIOBOIO 3(Hpa KanpoHOBOHW KHCIOTHI —
AJUTWJIKarpoHara ¢ 0-MCTHJICTUPOJIOM, BBI6paHHOFO B Ka4CCTBC COMOHOMCEPA, B MPUCYTCTBHUU CTHUPOJIA TI0 PAAUKAIBHOMY
MCXaHU3MYy (B MUCYTCTBUHN I/IHI/ILII/IaTOpa), BJIMSIHUA COOTHOHICHHUC HCXOJHBIX MOHOMCPOB, MOHeKyanHOﬁ MacCCbl H
KOHICHTpalu CHUHTE3UPOBAHHOI'O0 COIIOJHMMEpPA Ha BA3KOCTHO-TECMIICPATYPHBIC CBOWMCTBAa B COCTaBE CHUHTETHYECKHUX
CMA30YHbIX Macell (CJ'IO)KH03(1)I/IpHOC MacJio — HGHTaapI/ITpI/IT). CTpOSHI/Ie 1 COCTaB CUHTE3UPOBAHHBIX COIMMOJIMMEPOB U3YUCHbL
METOAOM UK - CIICKTPOCKOIINH, KOTOprfI SABJIACTCA (I)I/ISI/IKO-XI/IMI/I‘IGCKI/IM METOAOM HCCJICIOBAaHHsA, U HAa OCHOBAaHHU
MIOJIy9E€HHBIX Pe3yJbTaTOB MpeaiokeHa o0ias GopMyia MOyIeHHBIX COTIOJIMMEPOB.

Pe3yn1)TaT1)1 I/ICCHC}Z[OBaHI/Iﬁ MoxKasajiu, 4YTO CHHTE3UPOBAHHBIC COIIOJIUMEPDHI 06J'IallaIOT 60.]'[66 BBICOKUMHU
TepMI/I'-IeCKI/IMI/I CBOﬁCTBaMI/I,‘IEM HpOMI)IIHJ'IeHHaH BA3KOCTHAaA an/Ica)JKa — HOJ'II/IaJ'IKI/IJ'IMeTaKpI/IJ'IaT ((B-2>> 110 yCTOﬁ‘IHBOCTH
K TEPMHYECKMM BO3JIEHCTBHS, YTO OOYCJOBIEHO CTAOWIM3MPYIOIMM JCWCTBHEM CTHUPOJIBHBIX 3BEHbEB KakK B IENU O.-
METHUJICTUPOJIA, TAK U CaMOT'O CTUPOJIA.

Bruto YCTAHOBJICHO, YTO COOTHOHICHWE MOHOMECPOB U 3HAYCHUC MOHGKynﬂpHOﬁ MacCChbl B I/ICXOI[HOfI cMecHu
MOHOMEPOB MOKHO PCEryJIHMpPOBATbH TAKUM 06p330M, ‘ITO6LI CI/IHT@SI/IpOBaHHHﬁ COIMOJIMMEP YAOBJICTBOPSII HOTpe6HOCTI/I
3arymeHHoro mMacjia B HpOTHBOYCTOfI‘H/IBOCTPI ACCTPYKTUBHBIM BOSI[eﬁCTBPIHM.

KuaroueBnle ciioBa: KaIlipoOHOBas KUCJO0Ta, AJUTAIOBBII 3(1)I/Ip, 0-MCTHJICTUPOJI, COMMOJIUMED, BA3ZKOCTHBIC ITPUCATKHN

Yiiksok ozliiliik indeksino malik baza yaglarinin alinmasi miasir neft kimyasiin aktual moso-
lolorindon biridir. Yiiksok 6zliiliik indeksine malik yaglar alinmasinin on sado, iqtisadi cahatdon somarali
vo etibarli yolu iso neft yaglarinin torkibindo az miqdarda polimer birlogsmolordon — 6zliiliik asgarlarindan
istifado hesab edilir, yoni kigik maddi mosroflo istinilon naticoni aldo etmok miimkiindjir.

Ozliiliik asqarlar1 kimi poliizobutilenlar, polialkilmetakrilatlar vo digor vinil monomerlorinin yagda
hall olan polimer va birgs polimerlari istifads edilir (Kamman u PanzeBenuyk 1982; Kynues, 1985;
AxwmenoB, ®apzanueB u Anurynues, 2000; Axmenos, 2002). Lakin bu 6zliilik asqarlari destruktiv
tosirlora davamliliga géro miiasir texnikanin talablorine cavab vermir.
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Polialkilmetakrilat tipli asqgarlarin sintezi vo todqiqi istiqgamatinds aparilan elmi islorin analizi
gostorir ki, miirokkab efir tipli polimerlorin alinmasi karbohidrogen tipli polimerlors nisbaton perspek-
tivlidir — hom sads texnologiya iizro alinirlar, hom do yaglarin 6zliliik-temperatur xassslorini daha
effektiv yaxsilagdirirlar. Bu ndqteyi-nozordon, 6zliiliikk asqarlart almaq {igiin istifado edilon monometr-
lorin xammal ehtiyatlarini genislondirmok mogsodilo miirokkab allil efirlorinin sintezi vo onlar1 vinil
monomerlari ilo birgs polimerlosdirarak, sintetik vo neft yaglarina 6zliiliik asqarlar1 alinmasi istiqamo-
tindo miioyyon todqiqatlar aparilmisdir (Axmenos, AckepoBa, McakoB u I'amunosa, 2009; Ohmadov,
Homidova, Isakov vo Adigdzolova, 2009; Forzoliyev, ©hmodov vo Hosonova, 2009; Kssumsane,
I'amupnosa u I'acanona, 2019; Ksasum3zane, 'amunosa u ['acanosa, 2019).

Toqdim olunan isdo allil monomerlorindon — kapron tursusunun (heksan tursusu) allil efirindon —
alilkapronatdan istifado etmoklo sintetik efir yaglarma Ozliliik asqarlart alinmasi istigamatindo
todqiqatlarin naticalori verilir.

Molum oldugu kimi, allil monomerlari ayriligda polimerlasmirlar, lakin asanligla birgs polimerlogsma
reaksiyasina daxil olurlar. Ona goro do alinan monomerlar (allilkapronat) a-metilstirolla birgs polimer-
losdirilmislor. a-Metilstirolun birgo monomer kimi segmokdo mogsadimiz hom birgo monomerin vo
onun istifadasi ilo alinmis 6zliilikk asqarinin ¢esidinin genislondirilmasi, ham do onun (a-metilstirolun)
reaksiya zamani homopolimer amols gotirmomasidir ki, bu da aparilan prosesin gedisini sadolosdirir.
Odabiyyatdan molum oldugu kimi, a-metilstirol radikal polimerlogsms zamani yiiksok molekullu polimer
omoalo gatirmir, lakin stirol istirakinda daha asan reaksiyaya girir. Odur ki birgs polimerlogmada stiroldan
istifado edilmisdir.

a-Metilstirol va stirol manqalarinin agiq zancirli polimer makromolekuluna daxil edilimasi alinacaq
birga polimerlors termiki tosirlora qars1 daha ytiksok stabillik verir (dap3anueB u Anurynues, AXMe10B
2000; Axmenos, 2002).

Allilkapronat moalum efirlogmo reaksiyasi ilo kapril tursuna allil spirti ilo tosir etmoklo alinmisdir
[[TpenapatuBHas opranuyeckass xumus. / Ilog penakuumeit Bynsdcona, 1964; Axmenos, I'amunosa,
MexTtuesa, 2013].

a-Metilstirol vo stirol reaktiv soklinds, tozo qovulmus halda istifado edilmisdir; fiziki-kimyavi
xassolori beladir:

a-Metilstirol: Mr = 118,18, = 1.5380, = 0.910 g/sm?, arima temperaturu T, = —23 °c, gaynama
temperaturu T,., = 165,4 °C.

Stirol: Mr = 104.15, = 1.5465, = 0.909 g/sm?, orimo temperaturu T, = —30.06 °C, gaynama
temperaturu T, = 145 °C.

Birgo polimerlogsma radikal polimerlosmo mexanizmi iizra, inisiator olaraq benzoil peroksidi (BP)
istiraki ilo miihitindo aparilmisdir. Birgs polimerlogmao soraitinin alinan birgs polimerin xassolorina tasiri
oyronilmisdir. Sintez edilmis birlogmolorin torkib vo qurulusu IQ-spektroskopiya iisulu ilo todgiq
olunmusdur.

Yiiksok ¢ixim vo molekul kiitlo gostaricilorini tomin edon reaksiya soraiti asagidaki kimi se¢ilmisdir:
temperatur 75 °C, prosesin davam etmo miiddoti 4 saat, inisiatorun miqdar1 monomerlor qarisigina géro
1.0%.

Sintez edilmis birgo polimerlorin qurulusu IQ- spektroskopiya iisulu vasitosilo dyronilmis vo oldo
edilmis noticoloring asason alinmis birgs polimerlor tigiin imumi formul toklif edilmisdir:

Sintez olunmus birgs polimer sintetik siirtkii yaglarma o6zliiliik agsqar1 kimi todqiq edilmisdir.
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Sintez edilmis, molekul kiitlosi 5000 olan birgs polimerin molekul kiitlasinin vo gatiliginin miirokkob
efir yaginin (pentaeritrit efiri - PEE) ozliiliikk-temperatur xassolorino tosiri Oyronilmisdir. Yag birgo
polimerlo 100°C-do kinematik 6zliilityii 7.5-8.5 mmz/san olana godor qatilasdirilmis vo todqiq edilmisdir
(efir yagarinm 100 °C-do kinematik 6zliiliiyii 3.0-5.0 mm?/san civarinda olur — baza yag: kimi istifado
zamani iso onlar1 qatilasdirmaq lazim golir — bu &zliiliik, oksor hallarda, 7.5-8.5 mm?%/san don az
olmamalidir).

Yagi qatilasdirmaq tgilin istifado edilon niimunolor 6zliiliik indeksinin qiymatino géro qoyulan
tolobati tomin edir. Lakin molekul kiitlosinin azalmasi ilo yagin 6zliiliiyiiniin lazimi qiymatino nail olmaq
ticlin yagin torkibindo birgs polimerin migdarini artirmaq lazim golir ki, bu da iqtisadi baximdan slverisli
deyil. Molekul kiitlosinin artimi iso birgo polimerin yaglarin torkibindo destruktiv tosirloro garsi
davamliliginin azalmasina sobab olur. Ona goéra do 6zliiliikk asqar1 kimi istifads edilocok birgo polimerin
molekul kiitlasinin qiymati qatilagdirilmis yagin stabilliyino qoyulan konkret tolobata uygun olaraq
secilir.

Sintetik yaglar neft yaglarina nisboton daha sort temperatur soraitinds islodiklorine goro, onlar iiglin
stirol mangqas1 olan oOzliilik asqarlart istifado etmok mogsadouygun hesab edilir, bagqa sozlo, belo
asqarlar destruktiv tasirlors qars1 daha davamlidir.

Sintez edilmis birga polimerin termiki analizi géstordi ki, 10% kiitlo itkisina 290 °C uygun golir Bu
da polialkilmetakrilat "B-2" sanaye asqarindan iistiindiir ki (10% kiitlo itkisina 260 °C), bu hal ham a-
metil stirol zoncirindoki stirol mangalarinin, hom dos stirolun stabillosdirici tasiri ilo izah olunmalidir.

Radikal birga polimerlosma yolu ila kapron tursusunun allil efirinin — allilkapronatin a-metilstirolla
stirol istirakinda birgo polimerlori alinmis, molekul kiitlosinin vo qatiliginin sintetik miirokkob efir
yagimin (pentaeritrit efiri — PEE) ozliiliik-temperatur xassaloring tosiri dyronilmisdir. Miioyyan edilmis-
dir ki, ilkin monomerlor qarisiginda monomerlorin nisbatini vo molekul kiitlosinin qiymotini elo
tonzimlomaok olar ki, sintez edilmis birgo polimer qatilasdirilmis yagin destruktiv tasirlora qarst qoyulan
tolabata cavab vermis olsun.
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Xiilaso
Proton-proton vo proton-antiproton toqqusmasinda birbasa fotonlarn alinmasi proseslorinin diferensial kosiklori
hesablanmis vo miiqayise edilmisdir. Bu toqqusmalarda Kompton kvark-qliion sopilmasi vo kvark-antikvark ciitliiyiiniin

annigilyasiyasi alt proseslor kimi nozardon kecirilmigdir. Diferensial kasiklorin toqqusan hissaciklorin enerjisindon ( "-E),
fotonlarin enino impulsundan (pr), sopilma bucaginin kosinusundan (Cos(8)), siiratindon (y) vo X asililiglar1 aragdirmisdir.

/s

ikigat spin asimmetriyasi amsalinin toqqusan hissociklorin polyarlasma doracasinden (1), ™
edilmisdir.

, Pr, Y va X astliligr miioyyon

Gostoriligdir ki, differensial enins kasik togqusan protonlarin enerjisinin artmasi ils azalir vo fotonlarin enino impulsunun

oo — X

azalmasi ilo artir. Yaranan birbasa fotonlarin enins impulsu asagi olduqda, fotonlarin birbaga yaranmasinda

pp— X

ustiinliik toskil edir, 3.5<pr<4.2 GeV/c araliginda iso prosesi istiinliik togkil edir. Diferensial kosigmonin fs ,
Cos(8), pr, Yy va X; ila asililiglar iki proses iigiin eynidir. Proton-antiproton prosesinin differensial enina kasyi proton-proton
prosesinin diferensial enina kasiyindon daha bdyiikdiir. Togqqusmanin differensial enina kasiyi toqqusan protonlarin
polyarlasma istigamatlori oks oldugda maksimaldir. Proseslorin ikigat asimmetriyasi polyarlasma doracalorinin hasilinden
asilidir. Tkigat spin asimmetriyasi baslangic hissaciklorin spirallik hasilinin artmasi il xatti olaraq azalir.

Acar sozlar: proton, antiproton, birbasa fotonlar, diferensial kasik.
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Pe3rome
PaccunTriBany u cpaBHUBaIN OUQQEepeHINANEHBIE CEUCHHS IPOLEcca POKIACHHS NPSAMBIX (POTOHOB B IpoIeccax
HpOTOH-HpOTOHHOM nu HpOTOH-aHTI/IHpOTOHHM CTOJIKHOBEHUAX. B 3TX cTONKHOBEHMAX KOMIITOHOBCKOE paCCC}IHI/Ie KBapK-
TJIFOOHA U aHHUT WIS KBapK-aHTHKBapKOBOP'I napH paCCManI/IBaIOTCH KakK nonnpoueccm. HCCJ’IGHOBaJH/I 3aBUCUMOCTHU

NE

¢dororoB (pr), kocmHyca yrima paccesHus (Cos(6)), ObICTpOTHI (Y) W Xr. YUHUTHIBAIM MPOAONBHYIO MOJSPU3AIIIIO
CTAJIKMBAIOIINXCS YaCTHIL M ONIPEICISIIN 3aBUCHMOCTH KO3((DUIIMEHTa AaCHMMETPHH OT CIIUPAILHOCTH (A) CTaJIKHBAIOIICHCS

muddepeHnanbHBIX CEYEHUH 0T CyMMBI DHEPIHU CTAJKUBAIOLIMXCS YacTUll ( ), IOTEPEYHOT0 UMIYJIbCa POXKACHHBIX

YaCTHIIHI, s , Pr, Y ¥ Xr.

bemo mokazaHo, uro muddQepeHIHanbHOe MONEPeYyHOe CEYEHHE YMEHBINACTCS C YBEIWYCHHEM JHEPTUH
CTAJKHUBAIOIINXCS IPOTOHOB M YBEJIIMUUBAETCS C YMEHBIIEHHEM IOIIEPEYHOTO UMITYJIbca (POTOHOB. IIpy HU3KMX 3HAUCHMAX
MIONIEPEYHOTO MMITYJIbCa POXKICHHBIX MPSIMBIX (POTOHOB NOMHHHUPYIOMIMH NPOIECC HPH HPSMOM HPOU3BOJCTBE (POTOHOB

PP pp—> X

, a B uHTepBatie 3.5< pr <4.2 [3B/c nomuHUpYIOmuii mporecc . 3aBucumocTH qudQepeHInaTbHOTO

CEYEHUs OT /s , Cos(8), pr, Y ¥ X1 IUTS IPOLIECCOB U UMEIOT WACHTUYHBIC XapakTepucTuku. JuddepenimansHoe nonepeyHoe
CEUeHHE TIpoIiecca NMPOTOH-aHTUIPOTOHa OoJjblie, 4eM AudQepeHInanbHOe MONEepeYHOe CedeHHe Ipoliecca IPOTOH-
nporoHa. /ludepeHunanbHoe MonepevyHoe CEYeHUE CTOJKHOBEHHsS MaKCHMallbHa, KOT/Ia HAaIpaBJICHHS MOJISAPH3ALUH
CTAJIKUBAIONIUXCST TIPOTOHOB TPOTHBOIOJOXKHBI. JIByCIIMHOBas acHUMMETpHUS IPOLIECCOB 3aBUCUT OT IPOU3BEICHUA
noJsipu3anuy. J[ByCIIMHOBAsI aCHMMETPHS JINHEHHO YMEHBIIIAETCs ¢ YBEIMYCHUEM IPOU3BEICHUN CIIMPATBHOCTH HCXOIHBIX
JacTHIl.

KaioueBble ci10Ba: IpoOTOH, aHTUIIPOTOH, NPsIMbIe (GOTOHBI, AU depeHIInaTbHOE CEYCHHE.

Prompt photons are one of main product in proton-proton collision at high energies. In the Leading
Order (LO) for the production of prompt photons in nuclear collisions are significant: Compton

qg — gy 99 —> g7

scattering quark-gluon
Compton scattering dominates.

Photons with large transverse momentum (P:) produced in proton-antiproton collisions are new
physics such as supersymmetry and quark compositeness, as well as tests for the standard model. The
CDF experiment has been carrying out such tests, with high p; photons, as gauge-gauge couplings of the
SU(2)xU(I) electroweak gauge model and quantum chromodynamics (QCD) of the SU(3) color gauge
theory. Investigation of prompt photon production in proton-proton and proton-antiproton collisions
have an important role in determining the gluon distribution of the proton and testing perturbative QCD.
(Owens, 1987).

From this point of view, the study of the formation of primary photons in a proton-antiproton
collision is also relevant.

Differential Cross Section of Proton-Proton and Proton-Antiproton Collision

Proton-Proton Collision

In the process of proton-proton collision, the sub processes are the Compton scattering of a quark-
gluon gg — gy and the annihilation of a quar-antiquark pair qq — gy . For the proton-proton collision

and annihilation of quark-antiquark pair . In these processes
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process in the quark-gluon Compton scattering, the following sub processes were identified: gu, — ,
, gu, > g, gu, -, gd, >, gd, —> »d;.and gd, — yd,, and for the quark -antiquark pair
annihilation u,U, =59, d,d, — g, U, > 9 u d.d, — g (where g valence quarks and gs- sea
quarks).

Proton-Antiproton Collision

In the process of proton-antiproton collision, the main processes, as well as in the process of proton-
proton collision, are the Compton scattering of quark-gluon gg — q; and the annihilation of the quar-

antiquark pair qq — gy . For the proton-antiproton collision process in the quark-gluon Compton
scattering, the following sub processes were identified: gu, — A, gu, — M, gu; — Mg, gu; — A
, gd, >, gd, >, gd, -, .and gd, > yd, and for the quark-antiquark pair annihilation:
u, -, ul, >, ul, >»,dd, —>9,dd, —g,dd, —g and d.d, —> 9.

Taking into account Polarization Quark and Antiquark

The longitudinal polarization of the quark and antiquark were considered as:

U(pJ0(p) =2 - 2B +m), olp)o(p.) =2 (0 2 XB, —m,)

where A1 and 12 — helicity of initial particles
The square of the matrix element, taking into account the polarization of the initial particles for the

_‘2 ~ 8e%e?g2(L— 4,4, )% +0?)

sub process qq — gy : ‘M St . Doublespin asymmetry were calculated using
U

GTT N

. ™ . . . . .
following formula: A, =———=, where & - differential cross section when the direction of
o +0O

polarization of quarks coincide, and o™ differential cross section when the direction of polarization of
quarks is opposite. The calculation of the differential cross section of the main process pp — Xy is

carried out using the formula (Byckling & Kajantie, 1973).

Differential cross section of proton-proton and proton-antiproton collisions are considered in parton
model and calculated sub processes. Matrix elements of sub processes was been written, square of matrix
elements was been calculated by FeynCalc.

The dependences of the differential cross section of processes pp — X and pp — »X calculated

without ant with taking account polarization of colliding particles from energy of colliding protons,
transverse momentum, cosine of scattering angle of photon, rapidity and xr were been investigated.

In the fig.1(a,b) are presented the dependences of the differential cross section of processes
pp — X and pp — »X on the transverse momentum pr and the dependence of contributions of

polarization of colliding particles to differential cross section of pp — »X and pp — »X on pr.

As can be seen from fig.1(a) the dependence of the differential cross section of processes pp — X
and pp — yX from the pr increases with the increasing of pr. The dependence of the differential cross
section of processes pp — X on the transverse momentum pr is big than the dependence of the
differential cross section of processes pp — »X on the transverse momentum pr. Production of prompt
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photon in the pp — X is more probability than in pp — »X process. This can be explained by the

difference between the parton structure of the proton and the antiproton.

As see from fig.1(b) the dependence of ratio (R-1) of the dependence differential cross section of
processes without and with taking into account polarization of colliding particles decreases with
increasing of pr. The effect of polarization on the dependence of the differential cross section on the pr
is significant at small values of the pr. Moreover, polarization have big influence to process of pp — X

- T T T T T 2 . : . =
10”7 1
3 10”
_"’.‘ 10* s R-1 2
= F 1
g w0y 10°
§ 10" 1
s 10" 10"
I 10" f
) -
T { 10 2
10k % L 4 - F
1 2 3 4 5
P, (GeVie) 1 2 3 4
d p,, (GeVic)
a B

Fig.1(a,b) The dependences of the differential cross section of processes pp— X (curve 1) and
pp — 7X (curve 2) on the transverse momentum pr (a), the dependences of the contribution of
polarization of colliding particles to differential cross section of processes pp — »x (curve 1) and
pp — X (curve 2) on the transverse momentum pr (b).

Thus, was been shown that with an increase in the energy of colliding particles +/s for processes
pp — »X andthe pp — yX differential cross section decreases, and with an increase in the transverse
momentum of produced photons pr the differential cross section decreases.

The differential cross section of the process pp — yX is greater than the differential cross section
of the process pp — yX due to the following subprocesses u,t, — g and d,d, — 79 .

At low values of the transverse momentum of produced direct photons, the dominant process at the
direct photon production is pp — »X , and in the interval 3.5<pr<4.2 GeV/c the dominant process is
pp — X .

Dependences of the differential cross section on /s, Cos(8), pt, y and xt for processes pp — X
and pp — »X have identical characteristics.

The polarization of protons affects the differential cross section of the processes pp — X and
pp — »X . The differential cross section for collisions with polarized protons can be larger and smaller
than with non-polarized protons (antiprotons). The differential collision cross section is maximum when
the polarization directions of the colliding protons are opposite.

Doublespin asymmetry for processes pp — »X and pp — X depends on the product of the
polarization degree A1 and 2. The doublespin asymmetry of the processes pp — X and pp — X with
opposite signs of 11 and 12 has a maximum, and with the same signs has a minimum value. As can be
seen, the doublespin asymmetry of the processes pp — »X and pp — »X symmetrical to the relative
change in signs of A1 and 22 i.e. A(-A1,42)=-A4(A1,-42).

The doublespin asymmetry decreases linearly with increasing helicity product of the initial particles.
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Summary

The solid phase equilibria on the Cu,S-Cul-Sbl,-Sh,S; concentration plane of the Cu-Sbh-S-I system were studied using
differential thermal analysis and powder X-ray phase analysis methods. It was determined that CusSbS;l, and Cu,SbS,l
quaternary compounds are formed in the system. These compounds form 1 two-phasic and 8 three-phasic regions with
primary binary, and Cu.,Sh,S;;, CuSbhS,, ShSI ternary compounds. It was also shown that the CuSbS,-SbSI; Cul-SbSlI; Cul-
CusShS;l,; Cu,S- CusShS;l, and Cul-CuShsS, sections of the system are quasi-binary. The phase diagrams of the first four
systems are of the eutectic type, and the last one is characterized by formation of the Cu,SbS,lI compound by solid-phase
reaction. Formation of limited solid solutions based on various modifications of initial compounds is accompanied by a
decrease in polymorphic transition temperatures of compounds and the emergence of eutectoid equilibria in all quasi-binary
sections. The system is not stable in the Cu,Sh.S;;- CuSbS,- Cu,ShS,l composition interval and complex physico-chemical
interaction takes place here with the presence of phases whose composition is outside the considered concentration plane.

Keywords: Cu-Sh-S-I system, solid-phase equilibrium, concentration plane, DTA, XRD.

TBEPJAO®A3HBIE PABHOBECHUA CUCTEMBbI CU-SB-S-1 HA IIVIOCKOCTH
TBEPAOCTHU Cu2S-Cul-Sbl3-Sb2S3

Mawmennu IlapBun PoBman
HNucrutyt Katanusa u Heoprannyeckoit Xumun umenn Axkagemuka Mypryssl Harnesa
https://orcid.org/0000-0002-8062-1485
pervinmemmedli93@gmail.com

72


https://orcid.org/0000-0002-8062-1485
mailto:pervinmemmedli93@gmail.com
https://orcid.org/0000-0002-8062-1485
mailto:pervinmemmedli93@gmail.com
https://orcid.org/0000-0002-8062-1485
mailto:pervinmemmedli93@gmail.com

Pe3rome

BnepBele mu3ydeH xapakTep (HM3MKO-XUMUYECKOW B3aMMOJCHCTBMM KOMIIOHEHTOB M IIOCTPOCHA JAuarpaMma
TBepmo(hasHBIX pPaBHOBECHH B KOHIEHTpamuoHHOW mmrockoct Cu,S-Cul-Sbls-Sh,S; uerBeproit cucremsr Cu-Sh-S-
I MeTomamu u(epeHIMAIBHOTO TEPMHYECKOTO aHalM3a M peHTreHoda3oBoro aHanmsa. BBIABICHO, 4TO B cHCTeMe
00pasyroTcs Ba YeTBepHBIX coeauHenus ¢ coctaBamu CusSbS;l,u Cu,ShS,I. D1tu coeauHenus: 06pa3yoT ¢ UCXOIHBIMU
OWHAPHBIMU COCANHEHUAMH, a TAKXKe ¢ TPOHHBIME coequHeHUAME Cu1,Sh,S13, CUSHS, u SbSI necsth AByxX(pa3HbIX K BOCEMb
Tpexda3usix obmacteil. Takxke mokazaHo, uto paszpesbl CuSbS,-SbSI; Cul-ShSI; Cul-CusShS;l,; Cu,S- CusShSsl, u Cul-
CuSbS; uccnenyemoit cucTeMbl SIBISIOTCS KBasHOMHAPHBIME. [IepBbie YeThIpe paspe3a 00pa3yroT AuarpaMMmy COCTOSHHS
9BTEKTHYECKOTO THMA, a MOCIEAHHN pa3pe3 xapakTepusyercs obpasoBaHHeM deTBepHoro coemuHenus Cu,ShS,I mo
TBeprodasHoi peaknuu. @DopMmupoBaHHE OrpaHMYCHHBIX oOyacTeld TBEpABIX PACTBOPOB HAa OCHOBE Pa3IMYHBIX
MOAN(HKAIMI WMCXOMHBIX COSIMHEHUH CONPOBOXKAACTCS IIOHIDKCHHEM TEMIeEpaTyp IOJIMMOP(QHBIX HpeBpaIleHuit
COCIMHCHUI M BOSHHUKHOBEHHMEM IBTEKTOHMIHBIX PABHOBECHH BO BCeX KBa3MOMHApHBIX CEUYEHMAX. B oTimmume oT mpyrux
¢bazoBbIx obmactei, B 06mactu coctaBoB Cuw,Sh,S,;- CuShS,- Cu,ShS,I cucrema HectabuibHa, ¥ XapaKTepPU3yeTCs CIIOKHBIM
(GU3NKO-XMMHYECKUM  B3aMMOACHCTBHEM ¢  (pa3aMM, COCTaBBl KOTOPBIX HAaXOAATCS BHE paccMaTpUBaeMOM
KOHIICHTPAIIMOHHO MITOCKOCTH.

Karouesnie cioBa: cucrema Cu-Sbh-S-1, TBepnodastsie paBHOBECHS, KOHIIEHTPAIIMOHHBIN MI0CKOCTh, ITA, POA.

Misin miirokkab xalkogenidlari vo xalkohalogenidlori ekoloji tohliikasiz funksional materiallar kimi
todqiqatgilarin digget moerkoezindadir (Babanly, 2019; MBanos-IlIuny u Mypun, 2000; Peccerillo &
Durose, 2018). Misin-stibiumla oksar sulfidlori tobiotds rast golinon minerallar olub yiiksok fotoelektrik,
termoelektrik vo s. xassolora malik elektronika materiallart kimi dyronilir (Chetty, Bali & Mallik, 2015;
Loranca-Ramos, Diliegros-Godines, Silva-Gonzalez & Pal, 2018; Lu et al., 2012; Van Embden, Latham,
Duffy & Tachibana,2013). Elmi oadobiyyatda Cu-Sb-S-I sisteminds faza tarazliqlarina aid todqiqatlara
rast golinmomisdir. Yalniz (Pfitzner, 1997) torafindon CusShS;l, birlosmasinin kristal qurulusu vo
kegciriciliyi 0yronilmisdir. Miioyyan edilmisdir ki, o, ortorombik sistema (F. qr.: Pnnm) kristallasir: a =
10.488(2), b=12.619(2), c = 7.316(1) A, Z = 4 (Pfitzner, 1997).

Cu-Sb-S-1 sistemi tizro ovvalki todgigatlarimizda (Mammadli, Mashadiyeva, Dashdiyeva &
Babanly, 2021) onun Cul-SbSI-Sbl; qatiliq sahasinds faza tarazliglari Gyronilmis vo sistemdo genis
tobagalogma sahalarinin amals goldiyi miioyyan olunmusdur. (Mammadli, Gasimov & Babanly, 2020)
isindo iso Cu,S-SbSI sistemi iizra Cu,SbS,I torkibli yeni dordlii birlosmoanin amolo goldiyi miiayyan
edilmis vo onun monoklinik qofos parametrlori toyin edilmisdir: a=8.2226; b=4.7820; ¢=7.4600 4 ; =
102.640.

Toqdim olunan is ovvalki todqiqatlarimizin davami olaraq Cu-Sh-S-1 sisteminin Cu,S-Cul-Sbl:-Sh,S;
qatiliq miistovisi lizro borkfaza tarazliglarinin todqiqine hasr edilmisdir. Sistemin ilkin binar va tcli
birlogmolori yiiksok tomizlik deracesine malik elementar komponentlorin stexiometrik miqdarlarinin
birgo aridilmasils sintez edilmisdir. Onun miixtalif torkibli niimunslori iso ovvalcadon sintez edilmis
birlogsmoalordon istifads etmoklo hazirlanmisdir. Sintez olunmus niimunslor toz halina salinaraq
solidusdan 30-50° asagida uzun miiddstli termiki emal edilmisdir.

Tarazliq halinda alinmis niimunolor DTA vo RFA iisullar ilo todqiq edilmisdir. DTA {isulu ilo
todqgiqatlar NETZSCH 404 F1 Pegasus kalorimetri, RFA todqiqatlar1 iso D8 ADVANCE ovuntu
difraktoqrami vasitosi hayata kegirilmisdir.

Tacriibi naticolor asasinda qurulmus barkfaza tarazliqlari diagrami sokilds verilir. Goriindiiyi kimi,
sistemdo 2 dordlii birlosmo - CusSbS;l, vo Cu,SbS,I omoalo golir. CusSbS;l, birlogsmasi ortorombik,
Cu,SbS;I iso monoklinik tipli kristal qofaso kristallagir. Miioyyon edilmisdir ki, bu birlosmalor ilkin
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binar, eloco do CuwSh,Si;, CuSbS, va SbSI {iglii birlogsmolori ilo 9 iki- va tigfazali saho omolo gatirir.

Biitiin faza saholori RFA {isulu ilo tosdiq edilmisdir.
6Cul ' T=300K ‘ 28bl,

1—Cu,Sb,S

- ) 11— Cu,ShS,
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Sakil. Cu,S-Cul-Sbls-ShyS; sisteminin borkfaza tarazliglar diaqrami

Sistemin CuSbS,-SbSI; Cul-SbSI; Cul-CusSbS:l,; Cu.S- CusSbS;l, vo Cul-CuSbS; keasikleri kvazi-
binardir. Onlardan ilk dordii evtektik hal diagrami amola gatirir, Cul-CuShS, sisteminda isa barkfazali
reaksiya noticosindo Cu,SbS,I dordlii birlosmosi omolo golir. Biitiin kvazi-binar kosiklor iizro ilkin
birlosmalorin miixtalif modifikasiyalar1 osasinda mohdud bork mohlul saholori omolo golir. Bu,
birlosmalorin polimorf ¢evrilmo temperaturlarinin azalmasi vo evtektoid tarazliglarin yaranmasi ilo
miisayiot olunur. Sakilds tiind fonda verilon I-111-VI sahasinds gatiliq miistavisinin stabilliyi pozulur.
Bu, konar Cu,S-Sh,S; sisteminin II-III qatiliq intervalinda gqeyri-kvazibinarligi noticesindo faza
tarazliqlarinda torkibco miistovidon konarda olan fazalarin (elementar Sb vo Cu.Sh,S;; birlogmasi)
istiraki ilo olagodardir.

Toqdim olunan igdo Cu-Sb-S-1 sisteminin Cu.S-Cul-Sbl;-Sh,S; qatiliq miistovisi tizro barkfaza
tarazliglarinin monzorasi oldo edilmisdir. Gostorilmisdir ki, sistemin borkfaza tarazliglar1 diagrami 10
ikifazali vo 8 ligfazali sahodon ibaratdir. Sistemda iki dordlii birlosma amala goalir. CusShSsl, birlogmasi
ortorombik, Cu,SbS.I iso monoklinik tipli kristal qofasa kristallagir. Togdim olunan barkfaza tarazliglari
diagram1 golocokds sistemin tam T-X-y diaqraminin qurulmasi liglin asas toskil edir. Alinmis yeni
birlogmolor potensial ekoloji tomiz funksional materiallar kimi maraq kasb edir.
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Summary

The article assesses the region”s transport and communication capabilities, recreation and tourism, agriculture and
fishing, tea, beekeeping and other promising resources and human potential, economic and geographical. As a result of the
comparative analysis, proposals are made on the vectorsof the future devolopment of the traditional economic activity,
identifying the current situation, development opportunities of new areas, the main goals of perspective development,
analyzing the spatial organization and optimization of human activity in Astara administrative region. Thus, during the Soviet
era, the administrative region was more limited to remote and mountainous areas than a border zone, research and planning
was weak, in addition to a careless and unprofessional approach to inefficient use of climate-friendly areas, coastal
infrastructure Caspian level caused damage to the hesitations, as many coastal structures were flooded. In agriculture, instead
of traditional paddy fields, vegetable crops were preferred, which led to the improper formation of the regional economy. We
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believe that the issues we are focusing on and trying to study may be part of promising projects of national and regional
significance that may be realized in the near future in the administrative region.
Keywords: Development, natural conditions, tourism, economy, perspective.
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Pe3ome

B crathe OlleHUBAaETCS SKOHOMUKO-TeorpadHuecKuil MOTEHIMAT PETHOHA B 00JIACTH TPAHCIIOPTA U CBA3H, PEKPEaciiu
U TypHU3Ma, CEIbCKOI0 M PHIOHOTO XO34HCTBa, Yas, IMYETOBOACTBA M IPYTUX NEPCIEKTUBHBIX PECYPCHO-UENIOBEUECKUX
pecypcoB. B pesynbTare CpaBHUTENBHOTO aHANW3a BHOCATCS MPEIJIOKEHHS MO BEKTOPaM IMEPCHEKTUBHOTO Pa3BHUTHS
TPAJUIIMOHHON XO3AMCTBEHHOW [EATEIBHOCTH, BBISUICHHIO TEKYIIEH CHUTYallMd, BO3MOKHOCTEH pasBUTHS HOBBIX
HAIPaBIICHUM, OCHOBHBIX IIEJICH TMEPCIEKTUBHOTO Pa3BUTHS aHaJInu3y MPOCTPAHCTBEHHOM OpraHM3alMd W ONTHMHU3AINH
YEJIOBEYECKOTO JIEATENLHOCTE B ACTaPUHCKOM aJMHHHCTPaTHBHOM paiioHe. TakuM 00pa3oM, B COBETCKOE BpeMs
AJIMUHUCTPATHBHEIN paifoH ObUI GOJNBINIE OTPAaHWYEH YAAICHHBIMA W TOPHBIMH paifOHAMM, YeM IPUTPAHAYHOM 30HOM,
HCCIIEIOBAHNS M TUIAHUPOBaHHE ObLTM CIIA0BIMH, B JOTIOJNHEHHE K HEOPEKHOMY M HEMPO(ECCHOHAIBHOMY MOAXOMY K
HEOPDEKTHBHOMY HCIIOIB30BAHHMIO YKOJOTHUIECKH YHUCTHIX TEPPUTOPHH, MPUOpPEKHOM HHOPACTpyKTYphl ypoBHs Kacmws,
HaHec yuiepd KoJjicOaHHSIM, TaK KaK MHOTHE OCpEroBbIe COOPYKCHHUS OBLIM 3aTOIUICHBI. B CEbCKOM XO035HCTBE BMECTO
TPpaJUIIMOHHBIX PHUCOBBIX noneun OTAAaBAJIObCh MPCANOYTCHUE OBOUIHBIM KYJbTypaM, YTO IPUBOJAMUIIO K HEIIPABUIbHOMY
(I)OpMI/IpOBaHI/IIO 9KOHOMUKH pETUOHA. Mpl CUHUTAEM, YTO BOIIPOCHI, HA KOTOPBIX MBI aKIICHTUPYEM BHUMAHUC U IIbITACMCH
HU3y4YuThb, MOTYT CTaThb 4YaCTbIO MCPCHEKTUBHBIX MIPOCKTOB peCHy6HI/IKaHCKOFO 1 PEruOHAJIBHOI'O0 3HAYCHUA, KOTOPBIEC MOT'YT
OBITh peaIM30BaHbI B OJDKaliIee BpeMs B aIMUHUCTPATHBHOM OKPYTE.

KunroueBbie ciioBa: Pa3Butne, IpUPOIHBIE YCIOBHS, TYPU3M, 5KOHOMHKA, ITEPCIIEKTHBA.

Bu giin 6ziiniin sosial-iqtisadi inkisafinda keyfiyyotco yeni morhaloyo qodom qoymus Azorbaycan
Respublikasinda halli vacib mosalolordon biri regionlarda sahibkarligin inkisafini siirotlondirmoklo
oradaki omok ehtiyatlarindan, tobii vo iqtisadi potensialdan somorali istifado etmokls iqtisadiyyatin
davamli inkisafina, ohalinin masgullugunun artirilmasina vo 6lkado yoxsullugun soviyyosinin azaldil-
masina nail olmaqdan ibarotdir. Bu istiqamatlords todbirlorin hoyata kecirilmasi regionlarin iqtisadi
inkisafinda movcud olan kaskin forqin aradan qaldirilmasini va regional tarazligin slde olunmasini tomin
etmoklo yanasi onlarin iqtisadi giiciinii artirar vo sosial problemlorin hollini siiratlondirar (1, soh. 1).

Rayon morkozindon Baki sohorine olan mosafo 313 km yerlosmoklo simalda Lonkoran vo Lerik
rayonlari, conubda Iran Islam Respublikasi, qorbdo Talis daglari, sorqde Xozor donizi ilo homsorhoddir.
Astara inzibati rayonu 1930-cu ildo toskil edilmisdir. 1963-cii ildo logv edilib Lonkoran rayonun
torkibinog daxil edilmisdir, 1965-ci ildo yenidon miistoqil rayon statusu verilmisdir (2, soh. 6).

Astara inzibati rayonunun olverisli igtisadi-cografi mdvgeyi (ICM) onun tobii-resurs vo insan
potensialinin daha somarali istifadesi ti¢lin zomin yaradir.

Biitiin simal vo sorq regionlardaki tozyiq markozlorinin hava kiitlolori bura Xozor donizi {izorindon
kecib golir. Xozor donizinin tosiri ilo bu hava kiitlolori xeyli transformasiyaya ugrayir, temperaturu vo
riitubatliyi artir (payizda vo qisda). Subtropik antisiklonun vo conub siklonunun tasiri basqa rayonlara
nisbaton (Naxgivani ¢ixmaq sarti ilo) daha ¢ox tokrarlanir (3, soh. 153).
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Nogliyyat - orazinin tosorriifat subyektlorinin inkisafi {i¢lin vacib faktordur, iqtisadiyyatin gan
damaridir. inzibati rayonda naqliyyatin biitiin novlorinden faydalanmaq miimkiindiir. Oton asrin 40-c1
illorindo Xazar sahili boyu tikilmis Sirvan-Astara domir yolu xatti beynolxalq shomiyyatli olsa da 6lkodo
yegana elektriklosmomis magistral domir yolu xattidir. Hazirda sahilboyu olan domir yolu xattinin yeni
salinmis avtomobil yoluna paralel ¢okilmosi denizsahilinds yaradilmis vo yaranacaq yeni turizm
infrastrukturlari isino xeyli miisbot tosir edacok. Tarixi Ipok yolunun miihiim hissesi olan, son 50 ilda
aktual movzu olaraq miizakiro edilon, amma tam reallagsmasi yubanan Qozvin Astara domir yolunun,
eloco do diinyada qorb va sorq istigamatinds dasinan ytiiklorin yolu iizoerido miithiim movqeyi osas verir
ki, 6lkomizin conub istigamotinds miiasir domir yolunun ¢okilmaosi reallagsin. Bu yaxin golocayin zoruri
tolobidir.

C. Ismayilova gora, “Orta vo Conubi Xozordo doniz naqliyyati vasitasilo turist kruizlorinin toskili,
cox calbedici ola bilor. Taacciib doguran odur ki, bels sahilyan1 sayahatlor nainki dovlotlorarasi, hatta
bir dovlet daxilinds sahil akvatoriyast tizra do holo ki yoxdur. Biitiin Xazorin sahil zonasi iizro doniz
kruizinin toskili iso ilk novbados region dovlatlori arasinda omokdasligin inkisafina tokan verar vo qonsu
bolgalor hagqinda biliklorin artmasina yardimei olar” (4, soh. 59).

Astara inzibati rayonunun igtisadi-cografi xiisusiyyatlorini agagidaki kimi sociyyalondirmak olar:

1. Olverisli ICM - nogliyyat (domir yolu, quru yol, doniz yolu, hava nogliyyati); Azorbaycan
Respublikasinin conub qapisidir;

2. Agrar iqtisadiyyatin inkisafi - sitrus tosorriifatlarinin, ¢ayc¢iligin, ¢oltikciliyin, arigiligin inkisafi,
fermer va fordi tosorriifatlarin inkisaf imkanlart;

3. Balig¢iligin inkisaf potensiali;

4. Turizmin inkisaf potensiali.

Olverisli ICM-in iistiinliiklori:

Molumdur ki, conub istiqamatinda hom Azarbaycanda, ham do Iran IR-da demografik, infrastruktur,
iqtisadi baximdan on slverisli olan inzibati rayon mohz Astaradir. Tarixi Ipok yolunun bir hissasi olan
va qlobal shamiyyatli simal-conub, qarb-sorq quru yolunun Astara rayonu arazisinde iglori yekunlagmis-
dir, bu yolun 6donisli asaslarla olmasini zoruri hesab edirom. Bundan basqa beynolxalq standartlara ca-
vab veran yeni domir yolu xattinin ¢okilmasi isi do bu istiqgamatdas iraliloyige sabab olacaqdir. Regionda
Lonkoran Beynolxalq Hava limanimin faaliyyati ds prioritet sahslarin inkisafini siiratlondirs bilor.

Azorbaycan-iran magistral qaz komori do rayon orazisindon ke¢gmoklo orazinin enerji dasmmalari
layihasinda istirakini vo bu istiqgamoatdo golocok foaliyyat imkanlarint sortlondirir. Regionun olverisli
ICM-ni nazors alaraq yeni doniz liman tikintisi do somarali ola bilar ki, bu da beynalxalq vo Xozorsahili
Olkalarlo birbasa va sarbast ticarat olagolorinin inkisafina ravac veracokdir.

Oziinomoxsus tobii sorait vo rekreasiya ehtiyatlar1 burada hom dag yerlori, hom do sahilyan
orazilorde turizm senayesinin inkisafina zomin yaradir. Xozor donizinin qumlu ¢imarliklori, termal vo
mineral bulaqglar, Hirkan Milli Parki tarixi-modoni abidslor rayonun kurort-rekreasiya shomiyyatinin
artmasinda miihiim rol oynayir. Rayonda naqliyyat infrastrukturunun va xidmat saholorinin tokmillog-
dirilmasi turizmin inkisafina tokan veron amillordir (5, soh. 147).

Xazar regionunun digor sahil orazilorindon forqli olaraq coxsayli kigik va orta istirahot morkozlorinin
sixlig1 Iran sahilinin rekreasiya tosorriifat: iigiin osas sociyyovi cohotdir. Yaz - yay méovsiimiindo on
minlorlo iranlinin 6lko daxilinds osas istirahot mokan1 mohz Xozaor sahilidir. Rosmi molumatlara goro,
yay movslimii arzindos yalniz Gilan vo Mazandaran ostanlarinin sahil orazilorinds ohalinin say1 2 - 3 dofo
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artir. Tobii ki, bu axin xidmot saholorinin vo imumiyyatlo, rekreasiya tosorriifatinin inkisafina tokan
verir. Gilan ostaninda fiisunkar tobii iqlim soraiti ilk 6nco onun fiziki-cografi mévqeyindon irali golir.
Bu diyarin bir torofi doniz sahili, digor torafi iso Talis vo Olburs dag1 vo dagotoyi saholordir. Nisboaton
yigcam orazido (sahosi 14,7 min km?) miixtolif istiqgamotdo ixtisaslagsmis rekreasiya tosorriifati
saholorinin togkili Ti¢iin hor ciir imkan vardir. Bu bolgonin tobii gozalliyi, yumsaq iqlimi insanlari 6ziino
colb edir (6, soh. 29).

Inzibati rayonda kond tosarriifatimin heyvandarliq, sitrus tosarriifatlari, cayciliq, coltikgilik
istiqgamotlori daha ¢ox inkisaf etmisdir.

Rayonun torpagi podzollu torpaqglardir vo bu ¢ay bitkisini becormok ii¢iin yararhdir (7, soh.201).
Bundan basqa, Astara inzibati rayonunda itirilmis tunq vo dofno saholorinin barpasi da mogsodouygun
hesab oluna bilor.

Tunq (Aleurites) ¢cox dayarli bitki olaraq, onun toxumlarinin torkibinds 48,0-57,5% yaxs1 keyfiyyatli
tez quruyan texniki yag vardir. Tunq yaginin torkibinds 80%-9 qadar eleostearin tursusu vardir ki, bu da
yaga xiisusi keyfiyyat polimerlosmo vo tez quruma xiisusiyyati verir. Uzorino tunq yag1 ¢okilmosi
metallar1 korroziyadan (¢liriimadon), agaclari iso riitubotdon xarab olmadan vo gobalok ¢iirlimosindon
qoruyur. Tunq yaginin texniki ohomiyyati bdyiikdiir. O tibbi aparatlarin istismar1 zamani ¢lirima
oleyhino Ortiik kimi giymetlidir. Ondan hoamginin laklarin, mina vo boyalarin alinmasinda da istifade
edilir. Tayyarolor, sornisin qatarlari, harbi, sornisin va ticarot gomilorinin sualti hissalori tunq boyalari
(laklar) ilo Ortiiliir.

Tungdan hazirlanmis xiisusi izolo edici qatlar yiliksok gorginlikli transformatorlara vo kabellora
cokilir.

Cinds vo Hind-Cin 6lkalorinds tunq yag1 tibds qusma va iglotmo dormani kimi istifads edilir, irinli
yaralara vo yaniqlara ¢akilon molhamlorin (mazlarin) torkibine daxil edilir (8).

Tunq MDB arazisinds asason gorbi Giircilistanin subtropik rayonlarinda bitir. Tunq okinlori Astarada
kegan asrin 60-c1 illarine qader mdveud olmus, iqlim gostaricilori yiiksok keyfiyyotli mohsul olds etmoya
imkan verir.

Dofno bitkisi diinyada demok olar ki, genis spektrli totbiq sahasine malikdir. Dafna bitkisinin bir
ne¢o ndvil olsa da onlardan yalniz nacib dofno (lat. Laurus nobilis) ndviindon istifads olunur. Nacib dofno
bitkisi ke¢cmis sovetlor birliyi zamaninda Azaorbaycanin conub rayonlarinda va Giirciistanda 1930-cu
illorda eksperiment mogsadi ilo becarilmis vo yaxsi natico aldo olunmusdur. Yasl noslin nlimayondoalori
ilo apardigimiz s6hbatdon malum oldu ki, o zamanlar demak olar ki, Astara rayonunun biitiin kondlarinda
vo qonsu Lonkoran rayonunun bir ¢ox kondlorinds insanlar torofindon 6z soxsi tosarriifatlarinda genis
becormaya baglanmis. Homin dovrds bir ¢cox kolxoz vo sovxozlarda da genis orazilords dofno baglari
salimmisdir. Siyokoran kondindo sovxoz torofindon 20 hektara yaxin dofno sahesi var idi. Soxsi
tosarriifatlarda iso yiiz minlorlo dofno agaclar1 okilmisdir. Bu sahoys maraq artarsa dofna kollarini kigik
bir masraflo yenidon dirgoltmok miimkiindiir. Sovetlor donominds Astaranin Kijabs gosabasinds dofno
yarpaglarimin paketlonmasi va ¢esidlonmosi sexi foaliyyot gostorirdi.

Rayonun riitubatli subtropik iqlimi vo zongin bitki alominin, eloco do mesalar ariciligin inkisafi tigiin
do ¢ox alveriglidir.

Lonkoran ovalig1 Talis dag sistemi ilo Xozor donizi arasindadir. Miilayim vo yagmurlu iglim burada
subtropik bitkilor becorilmasi ii¢lin olverigli sorait yaradir. Astara rayonunda ari¢iligin inkisafinda
riitubatli subtropik qursaginin vo onun zangin bitki alominin, eloco do mesolorin rolunun xiisusi qeyd
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etmok lazimdir (9, soh. 9). Hazirda rayonda 1200 nofardon ¢ox arig1, 30 000-0 yaxin ari ailosi var. Il
orzinds iki dofs - iyun vo sentyabr aylarin avvallorindo bal siiziimii olur. Astara balin1 forqlondiron
xiisusiyyotdon biri do akasiya va sitrus ¢igoklorindon alinmasidir. Ononavi va elmi yanagsmanin garsiligh
tohvasilo miiasir arigiliq tasarriifatlarinda yiiksok keyfiyyatli bal va digor ari¢iliq mohsullarinin rayonda
qablasdirib satisa ¢ixartmaqda boyiik perspektiv var. Bu istigamotdo Siyokii kondinds bal siiziilmo sexi
foaliyyoto baslamigdir.

Astara inzibati rayonunda intensiv baliqciliq tosorriifatlarinin inkisafi fiziki-cografi, bioloji vo
igtisadi baximdan kifayot godor perspektivlidir. Bu istigamotdo goriilo bilocok islor Xozorin tobii
faunasina yad olan baliq novlorinin inkisafi mohdudlasdirilmali, yerli baligg¢ilarla miinasibotdo yeni
kvota vo nazarat sistemi islonib hazirlanmalidir.

Tarixi vo tobiot abidolori ilo zongin olan Astara inzibati rayonuna sofor etmok hom yerli, hom do
galma sayahatcilorin bdylik maragina sobab olur (10, soh. 491).

Miialicovi shamiyyatli qumu olan doniz sahillori, 800-don ¢ox flora névli vo zongin faunali dag
mesolori, bir ¢ox xastaiklorin (dori xastaliklori, revmatizm, ostrexondroz vo s) miialicasi tigiin faydali
olan Istisu mineral bulag: (5), daglarda zongin torkibli holo tam todqiq olunmamus yiizlorlo bulaglar, Sah
Ismayi1l Xatainin bu yerlora baglayan tarix va qorunan abidolor, eloca do zongin mesa landsafti turistlorin
diqgetini colb etmokdaodir.

Yuxarida sadaladigimiz islorin goriilmasi rayonun ucqar kond tosorriifat1 rayonundan miiasir, ekoloji
normalara uygun, noqliyyat vo rekreasiya rayonuna cevrilmoklo yanasi, onun respublikada davamli
sosial-igtisadi inkisafi ilo forglonan bolgalordon biri kimi transformasiyasina zomin yaradir.

Astara inzibati rayonunda ononovi otelgilik sistemini yalniz vo yalniz Astara sohari ¢orgivasindo
mohdudlasdirmaq daha somorali ola biler. Islorin bu istigamatds qurulmasi dag, kend, ekoloji turizmi
inkisaf etdirmok ii¢iin daha perspektivlidir. Islori siirotlondirmok {iciin rayonda diizgiin qurulmus
kommunal sistem, Astara soharinin kii¢alorinin, kondlorinin, tarixi abidslorinin, miiassisalarinin fasad
dizayn1 da uygunlasdirilmalidir. ©halinin s1x moskunlasdig1 yasayis montagalorini miiasir tipli qosabe-
lora ¢gevirmak, bu istigamotds yarasiqli, miiasir binalar tikmok, satinalmalar yolu ils orazide parklar vo
madoni maarif miiossisalori yaratmaq lazim olacaq.

Dévlet programlarinin icra olundugu 2004-2018-ci illor orzinds fimumi daxili mohsul 3,3 dofs, o
climlodon geyri-neft sektoru iizra 2,8 dofo, sonaye iizra 2,6 dofo, kond tosorriifat: {izro 1,7 dofo artmisdir
(112).

Astara inzibati rayonunun tabii-resurs vo insan potensialinin istifads edilmasi imkanlari onu gostorir
ki, rayonun davamli inkisafinin tomin olunmasi ti¢lin alverisli imkanlar hartorofli istifads edilmalidir. Bu
istigamotdo inkisaf strategiyasinin realizo olunmasi, Astara inzibati rayonunun Glkelimizin sosial-
igtisadi inkisafinda shomiyyatli yer tutumasinda yeni imkanlar agacaqdir.
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Summary

As we know, thousands of tons of oil and oil products are dumped into water, soil and air every year, causing
environmental pollution. In addition, these substances, which have caused pollution, are exposed to the destructive effect of
the environment, especially sunlight, and become more dangerous compounds. The study of these transformations that occur
under the influence of nature can be considered actual.

Taking into account the above, the aim of the work is to investigate the effect of changes in the chemical composition of
diesel fuel under the influence of ultraviolet rays (300-450 nm) on the operating properties, and to develop additives to prevent
the changes that have occurred. In the work we have presented, samples of raw diesel and diesel fuel with additives were
prepared, composition changes after exposure to ultraviolet radiation for 24 hours, as well as operational properties were
studied. The advantage of the used additives was the improvement of chemical stability and operating properties (density,
viscosity, flash point, cetane humber) of diesel fuel. At the same time, the presented work can be evaluated for the study of
solving environmental problems in different storage and transportation conditions, in cases of diesel fuel being released into
the environment.
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Pesrome

Kak m3BecTHO, ThICAYHM TOHH HE()TH M HE(TETIPOLYKTOB €XKETOAHO COPACHIBAIOTCS B BOAY, OYBY U BO3.YX, BBI3bIBAS
3arpsisHEHUE OKpY Karomen cpeasl. Kpome Toro, 3TH BemecTBa, BhI3BaBIINE 3arPA3HEHNE, TIOABEPTAIOTCS Pa3pyIIUTEIEHOMY
BO3/ICHCTBUIO OKpY’KaloOLIeH Cpeibl, OCOOCHHO COJIHEYHOIO CBETa, M IPEBPAIAIOTCA B 0OoJiee OMAcHbIC COCAWHEHUS.
W3ydenne 3TUX NpeBpaIleHuil, IPOUCXOIAINX O] BO3ICHCTBUEM NPUPOJIbI, MOXKHO CUUTATh AKTYaJIbHBIM.

VYuuTeiBass M3JI0KEHHOE, IENbI0 PadOTHl SBIAETCS MCCICAOBAHUE BIMSHHUS HW3MEHEHHS XUMHUYECKOrO COCTaBa
JIM3ENbHOTO TOIUIMBA IOJ AelcTBHeM ynbTpaduosieToBbix Jiyded (300-450 HM) Ha JKCIUTyaTallMOHHBIE CBOWCTBa M
pa3paboTka NpHUCazoK, MPEJOTBPAILAIONIMX H3MEHEHHUs, KOTOpble Ipou3ounutd. B mpeacraBneHHON Hamu pabore ObLIH
MIPUTOTOBJIEHBI 00PA3LIBI CHIPOTO ANU3EIHFHOTO TOIUIMBA U JU3EJIBHOTO TOIUIMBA C J100aBKaMH, U3y4eHbl N3MEHEHHs COCTaBa
IOCJIE BO3ZCHUCTBHS YNbTPa(HOIECTOBOTO W3IYYECHHS B TeueHHe 24 4YacoB, a TaKkKe SKCIUTyaTallMOHHBIE CBOMCTBA.
[TpenMymecTBOM HCIONIB3yEMBIX PUCAAOK OBUIO YITydIIEHHE XMMUYECKON CTAOMIBHOCTH U KCIUTYaTallIOHHBIX CBOWCTB
(TTOTHOCTB, BSI3KOCTH, TEMIIEPATYPa BCIIBIIIKH, [IETAHOBOE YHCIIO) AU3EIBHOTO TOIUINBA. B TO e BpeMs IpeacTaBIcHHAs
paboTa MOXeT OBITH OLICHEHA IJISI UCCIECIOBAHMS PEIICHHUS SKOJOTMIECKUX NMPOOIEM B PAa3IHIHBIX YCIOBUSIX XpaHEHHUS U
TPaHCIIOPTHPOBKH, B CIy4asxX HOMAJaHUS JU3EIHHOTO TOIUIMBA B OKPY’KAIOLIYIO CPELY.

KuroueBnie cioBa: [{uzens, Y @-usnyuenue, nerpafars.

Kommersiya maye yanacaglari arasinda dizel yanacaginin genis istehlakina baxmayaraq, onun isti-
fadosi otraf miihito monfi tosir gostorir [1]. Bildiyimiz kimi dizel yanacagi xam neftin fraksiyali distills-
sindon alinan alifatik, aromatik, olefin karbohidrogenlorin vo az miqdarda heteroatomlu birlogsmalorin
qarisigindan ibaratdir [2-4]. Yanacaqlarda mévcud olan heteroatomlu vo doymamais birlogsmalar yanaca-
gin kimyavi sabitliyine giiclii tosir gostorir [5-7]. Saxlama vo dasinma zamani dizel yanacaginin torki-
binds olan bu név karbohidrogenlor zamanla otraf miihitin temperaturu, giinas is181 vo havadaki oksige-
nin tasiri ilo kimyovi ¢evrilmalors moruz qala bilir. Bu kimyavi doyisikliklor yanacagin fiziki-kimyovi
xassaloring, istismar parametrloring tosir gostorir vo yanma miihorrikinin diizgiin islomomaosi kimi ciddi
problemlara sobab ola bilir [8-11].

Eyni zamanda neft, eloco do neft mohsullarinin daginmasi, istismari vo s. zamani meydana ¢ixan
ciddi ekoloji problemlar 6z hollini gozlayir [12-13]. Giinosin ultrabondvsoyi vo goriinen siialarinin tosiri
altinda ¢irklonmis sahalords neft mohsullarinin deqradasiyasi naticasinds yeni omals golon birlogmalor
daha zoharli ola bilor [14-15].

Bu todqgigatin asas mogsadi ultrabondvsoyi siialarin (300-450 nm) tosiri altinda dizel yanacaginin
Kimyovi torkibindoki doyisikliklorin istismar xassoloring tasirini arasdirmaq, bas vermis doyisikliklorin
qarsisin1 almaq {iglin asqarlarin tapilmasindan ibaratdir. Bu mogsadlo dizel, dioksan vo 1-(2-
hidroksifenil)-3-(4-nitrofenil)-propan-1-on-3-ol - dan D1, DD1, DDC1 niimunalori hazirlanmis, 24 saat
miiddotindo ultra bondvsayi siialanmaya moruz qaldiqdan sonra torkib doyigmosi vo istismar xassolori
oyronilmisdir. UB vo goriinon siia monbayi olaraq 300-450 nm dalga uzunluguna malik PRK2-1V-59
model lampasindan istifado edilmisdir. Bas vermis kimyovi doyisikliklori miioyyon etmok {igiin
BRUKER FT NMR spektrometrinin imkanlarindan genis istifade olunmusdur. Fotokimyavi pargalanma
noticosindo yanacagin osas parametrlorindoki (sixliq, 6zliiliik, alovlanma ndqtasi, setan say1) doyisik-
liklor todqiq edilmisdir. Alinmis naticolor osasinda UB siialanmaya DD1 yanacagimin daha yiiksok
kimyovi dayaniqli olmas1 miisyyan olunmusdur. Toqdim etdiyimiz is eyni zamanda neft vo neft mahsul-
larinin otraf miihito dagilmasi hallarinda ekoloji problemlarin halli {igiin do qiymatlondirils bilor.
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Summary

The main reason for the formation of horizontal differentiation of the landscape in the territory of the Republic of
Azerbaijan is the difference between the temperature and relative humidity quantities between the north and south, as well as
the west and east of the territory of Azerbaijan. Prominent climatologist A. It is clear from the map-scheme drawn up by M.
Shikhlinsky that the quantitative indicator of the humidity coefficient is the same in the areas of Mughan, Mil, Samur-Devachi
lowlands. However, this situation is not observed in all Caspian coastal areas. The fact that the mountains located near the
coast of the Caspian Sea act as a barrier-border increases the quantitative indicator of relative humidity there. As a result, the
landscapes of these areas are already manifested in a different form. The differences caused by the mentioned complex effects
create differences in the location of people in those landscapes.

Keywords: Agrolandscape, transformation, anthropogenic complex, optimization.
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Pesrome

OCHOBHOW  TIpUYMHOW  (OPMUPOBAHUSI TOPU3OHTANBHON JupdepeHnmannu JaHAmadra Ha  TEPPUTOPHUU
Azep0aitmxanckoit PecryOnuku SBisieTcsa pa3HUIA MEXAY BEITMUNHAMH TEMIIEPATYPHI 1 OTHOCHTEIBHOM BIAXKHOCTH MEXKIY
CEBEPOM U OTOM, a TAaKXK€ 3aIaJI0M U BOCTOKOM JJayke PaBHIUHHBIX JacTel Tepputopun AsepOaiikana. A., OIWH U3 BUIHBIX
KIIMMaToJIOTOB A3epOaiimkana. M3 KapThl-CXeMbl OTHOCUTENBHOUN BIIAXXHOCTH TeppuTopun AsepOaiikana, COCTaBICHHON
M. IuxnuHCKUM, BUIHO, YTO KOJIMYECTBEHHBIH MOKa3aTedb KoddduireHTa BlIa)XHOCTH OIMHAKOB B paiioHax MyraHcKo#,
Murnbckoit, Camypo-/leBaunHckold Hu3MeHHOcTel. [lo 3TOH mpu4MHE IMOMYIMyCTHIHHBIE JNaHAmMAadTel B 3THX paioHax
copmupoBanu obmuit nanamadr. OqHako Takas cuTyalus HaOmoaaeTcs He BO BeceX NpHOpexHbIX paiionax Kacrms. Tor
(akT, 4TO TOPHI, PACIOJIOKEHHBIE BOIM3H 1obepesxnsi Kacrmiickoro Mopsi, BEICTYIIAIOT OaphepOM-TPaHHULEH, yBETHUUBACT
3/1ech KOJIMYECTBEHHBII 1MOKa3aTellb OTHOCUTENBHON BIQXKHOCTH. B pesynbrare mangmadTel 3TUX pallOHOB IPOSBIISIOTCS
yxe B MHOM BHze. [locmemnHnii ynmoMsHYTBI Hamu ciIy49aid HaOmromaerca B JIGHKOpaHCKOW NMPHUPOAHOM MPOBHHIIHH.
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Coznanue 3aciona nepen Kacnumiickum mopem TaniblickuMu ropaMu okasauo 3[ech pemiarouiee BiausHue. Pasmuuns,
BBI3BaHHbBIC YKa3aHHBIMU KOMIUICKCHBIMHU BO3JEHCTBHSMH, CO3/IAIOT Pa3/IMuusl B pa3MELICHUH JIIO/ICH B 3THX JaHAIIadTax,
oOycnaBnuBas MX IOJBEPKCHHOCTb Pa3HOM CTENCHM aHTPOIIOTCHHOMY BO3ZEHCTBHIO Ha naHamadTel. CyliecTByeT
Cephe3Has MOTPEOHOCTH B IUIAHOBBIX MEPOIIPUATHAX O YIPABICHUIO JTaHAIA()TOM.

Karouesnle cioBa: arponanamadT, TpaHC(HOPMAIHS, aHTPOTIOTEHHBIN KOMITIEKC, OIITHUMH3AIIHS.

Lonkoran vilayatinin orazisi ligiin geoloji, geomorfoloji, iqlim vo bitki Ortiiyliniin miirokkobliyi
saciyyavi oldugundan, onlarin garsiligh tesirindon vilaystin orazisindo miixtalif tobii arazi komplekslori
— landsaftlar formalagib. Yiiksok dagliga qalxarkon yagintilarin azalmasi sobabindon yaranan landsaftlar
Lonkoran tobii vilayati orazisindo respublikamizin digor dagliq vilayatlorindon forqlonon tobii olamatlor
yaratmigdir. Biitiin gqeyd olunan tobii amillorin naticaesindos bir-birindon forqlonon landsaftlarin yayilmasi
ilo yanasi, homin landsaftlarin insanlarin antropogen tasirlorino miixtalif derocoedo moruz qalmasi da
xiisusi geyd olunmalidir. Son onilliklords vilaystds insanin tosorriifat foaliyyati ilo slagadar tobii ekosis-
temlors, o climlodon torpaq Ortiiyiine antropogen tasirlor getdikco daha genis miqyas almaga baglamigdir.
Arasdirmalar gostorir ki, vaxtilo orazisinin 60-65%-ni toskil edon messlor hazirda azalaraq 25-30%-9
diismiis, ovalig1 orton palid torkibli kserofit vo hirkan tipli mesolor tamamilo mohv edilmisdir. Bu tip
mesalor hazirda yalniz dagliq vo dagotoyi orazilorde qalmigdir. Vilaystde kond tosarriifat: bitkilorinin
intensiv suvarilmasi Lonkoran ovaliginin bozi yerlorinds qrunt sularinin saths qalxmasina va torpaqlarin
fiziki, su-fiziki vo digor xassalorini monfi istiqgamatdo doyisorak onlarin asinmasina-deqradasiyasina
sobab olmusdur. Aparilan kond tosorriifati iglorindo agir texnikadan istifado, osas kimya sonayesi
mohsullarindan istifado vo maili yamaclarda yerlosmis plantasiyalarin suvarilmasi dagotoyi saholordo
torpaqlarin miinbitlik xassolorini, homginin struktur torkibini pislosdirmis, okinalt1 qatlarin kipliyini
artirmaqla, naticados eroziyaya garst davamliligini zoiflotmisdir. Bununla yanasi, vilayatin 6ziinomoxsus
tobii-ekoloji soraiti fonunda olduqca olverigsiz demogqrafik gostericilori, ohalinin yiiksok sixligi vo
yasayls montogolorinin isa davamli olaraq genislonmasi prosesi Lonkoran vilayotinin mdvcud
aqroekoloji voziyyatinae bilavasito va dolayisi ilo tosir gdstormokdadir. Qeyd olunan bu magamlar1 nazars
alsaq demoliyik ki, istor aqrolandsaftlarin, istorso do diger tobii landsaftlarin diizglin vo planh idare
edilmasi tonzimlonmoazsa ¢oxsahali tasarriifat islorini hoyata keciron pozulmus, koskin transformasiyaya
ugramis landsaftlarin orazicos genislonmosi prosesi daha da siiratli xarakter alacaqdir. Antropogen
tosirlorin aqrar sahodo tozahiirlorino diqgot yetirondo hor bir ¢ayin biokimyovi xiisusiyyastlori belo
miixtolif naticalora sabab olur. Caylar vasitasilo suvarilan aqrokomplekslora gatirilon {izvi vo mineral
birlogmolorin miqdari, onlarin torkibi becorilon bitkilorin mohsuldarliginda miistosna shomiyyot kasb
edir. Onlarin mohsuldarliginin diizgiin qiymetlondirilmasinda rentgen difraktometrik todqiqat tisullarinin
rolu boyiikdiir. Lonkoran vilayatinin okingilik zonasinin ¢ay tisullarinin torkibini dyronmok ticiin
suvarma movsiimiinde orazilorinin asas ¢aylarindan vo onlarin qollarindan, magistral kanallardan vo s.
su niimunalari tohlil olunmaq mogsadila gotiriilmiisdiir. Homin niimunslor AMEA-nin Geologiya
Institutunun Analitik Morkozindo DROII-II tipli dalga uzunlugu 1,54 angsterem olan mis anodlu rentgen
aparatinda tohlil edilmisdir. Alinmis naticalor nozars alinaraq kond tasorriifatinda onlarin shomiyyati,
bitkilorin inkisafinda rolu ekocografi asaslarla tohlil edilmisdir. Naticado geyd etdiyimiz forqliliklor
okilon bitkilorin se¢ilmosini tolob edir. Masalon: Viloscayin diafraktoqgraminda Ca, Mn, Mg, SO; vo
onlarin omals gatirdiyi kutnatorite, kalsidion ( 3,78; 2,99; 2,46; 2,25 va s.) vo digor minerallar {istlindiir.
Vilogcayin sularinin mineraloji vo kristoloji torkibi onun sularindan hom maoisotdo icmali su kimi, hom
do suvarmada istifade edilmaesi tiglin yararlidir. Cay suyunun torkibindski kristallar bageiligin, sitrus
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meyvagiliyinin torovozgiliyin, xiisusilo Ca, Mg, Mn va .s elementlorin yaratdigi birlogsmolors tolobat1 ¢ox
olan pomidor, xiyar, bibar, badimcan va s. bitkilarin yetisdirilmasi ti¢iin olveriglidir. Bu birlagmalar,
homginin findiq, xurma, saftali, alma, armud vs s. bitkilarin inkisafi {i¢iin do misilsiz shomiyyato malik-
dir. Bu tipli noticalor tobii vilayetin her bir ¢aymin sularindan toyinati {izro istifadenin somaraliliyini
ifado edir. Bu hom do onu gostarir ki antropogen tosirlor ¢ox amillordon asili olaraq tozahiir edir. Biitiin
bu hallar da, 6z n6vbasinds landsaftin aqroekoloji baximdan optimal idars olunmasina osas yaradir.
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A~ Caylar

Su anban

C3 Lenkeran vilayeti

Sakil 1. Lonkaran tabii vilayatinin fiziki xoritasi.
(Tartib edon: S.M. Salayev)

Loankoran tabii vilayatinds shalinin yerlogmasina relyef amilinin ds tesiri qlivvatlidir. Biz Lonkeran
tabii vilayetinin shalisinin relyefin hipsometrik gostaricilorindon vo saquli pargalanma deracesindon
asililigim arasdirmaq iigiin CIS (ArcGIS program tominatinda) asasinda Lankoran tobii vilayatinin fiziki
xoritosini (Sokil 1.) tortib etdik. Bu xoritoyo vo eyni zamanda da, insanlarin miasir tosorriifat
faaliyyatlorinin istigamatlorinin cografiyasinin miiqayisasino dair aparilan aragdirmalara nozoron
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sOylomok olar ki, Lonkoran vilayotinin miixtolif tobii landsaftlarinda miisahido olunan antropogen
tosirlor ayri-ayri hipsometrik pillolords vo bu pillslors uygun yayilan landsaftlarda forqli tozahiirlora
malikdir. Lonkoran tobii vilayatinin yiiksok daglhiginda — R.V.Kovalyovun Qizyurdu rayonu kimi ayir-
dig1 orazids yayilan yiiksok dagligin ¢omon-bozqir landsaftinin istiin oldugu orazilorin torpaqlarindan
bicenak, yay otlaq saholor kimi istifads olunsa da, rayonun ayri-ayr1 sahslorinde donli, denli-paxlali vo
s. bitkilorin okini do hoyata kegirilir. ilin soyuq mévsiimiinds daha ¢ox mohsuldarliq alde olunan bu
foaliyyot novii sumlanmis meylli sahalords eroziya prosesinin intensivliyinin artmasi kimi problemlor
yaradir.

Lonkoran vilayatinin toxminon 600-1800 metr miitloq hiindiirliiys malik olan sahslorinds illik glinog
radiasiyasinin miqdarmm 135-140 kkal/sm?olmasi vo yagmtilarin az olmasi (200-400 mm), gar
ortiiyliniin galinginin iso 20-30 mm arasinda doyigsmoasi nomlik ¢atismazligini omolo gotirir. Noticado
landsaftda quragqlagsma yaranir, ¢omon-bozqir vo bozqir bitki formasiyalari yayilmasina sobab olur.
Homginin yayilan kaskin parcalanmis orta daglhigin enliyarpaqli meso landsafti srazisindo mesaliklorin
girilmasi tokco mesolorin altindan ¢ixan yerlords ¢omon-kol landsaftinin yaranmasina deyil, homginin
Lonkorangay, Astaracay, Viloscay, Tongoriid¢ay, Bolgargay kimi vilayatin iri ¢aylarinin suyunun orta
saviyyasina ciddi tesir gostorir ki, bu da, caylarin kecdiyi biitiin orazilordo miioyyon goézlonilmoz
dayisiliklora sabob olmaqdadir.

Orta vo zoif parcalanmis algaq dagligin mess vo mess altindan ¢ixmis yerlorinds yaranan bozqir vo
kolluglar landsaft1 vilayatin simal vo simal sorqins yayilib. Nisbaton yliksok temperatur rejimi vilayatin
digor orazilorindon forqli olaraq burada daha cox quraqliga sobab olub. Bu landsaft tipi Lonkoran
vilayatinin landsaftlar1 arasinda on ¢ox antropogen tosiro moruz qalmasi ilo forglonir. Homginin,
vilayatin meso zonalarinin bozqirlasmaga on erkon baslandig1 orazi hesab olunur. Coalilabad rayonu
orazisindo daha aydin tozahiir edon bu landsaftlarda eroziya oleyhino todbirlorin zoif goriilmaesi
sababindon torpagin mineral qatinin yuyulmasi, torpaq mahsuldarliginin agagi diismosi problemi ortaya
cixir. Naticada okingilik prosesinin iqtisadi somaraliliyini ciddi sokilds azaldir.

Zoif parcalanmis ovaliq va diizonliklorin ¢oman meso landsaft: tipinin iistlin oldugu orazilor iso yay
faslinin isti vo quraq kegmosine baxmayaraq zongin bitki ortiiyii ilo diggati colb edir. Yaxin kegmigo dair
todqiqat materiallarindan qeyd olunan orazilorde sirin qrunt sularmin soths yaxin yerlogmosi, bununla
olagodar bataqliglagsmis orazilorin vo diizen megolorinin yayilmasi haqqinda faktlar malumdur. Lakin,
son bir asr arzinda antropogen tasirlorin, xiisusi ilo, Lonkoran ovaliginin conubunda torpaqglarin okino
hazirlanmas1 mogsadi ilo qurutma iglorinin aparilmasi, diizon mesolorinin koskin qirilmasi va yasayis
montagalorinin genislondirilmasi vo s. foaliyyatlorin naticasindo bu landsaft tipi biitovliiklo siradan
cixmigdir. “Talalar” soklindo Astara vo Lonkoran inzibati rayonu orazilorindo yerloson Hirkan
mesalorinin bazi hissalorinde do rast golinir. Qeyd edok ki, son illor hamin orazilorde suvarmaya daim
ehtiyac duyan sitrus vo ¢ay plantasiyasi sahslorinin salinmasi orazinin su ilo daha ¢ox qidalandirilmasina
sobab olmusdur. Bu da, qrunt sularinin soviyyasini yiiksoldo bilir. Bunun noticosinds bozi orazilordo
ovvallor movcud olmus batagliqlasmis sahalorin yenidon barpasina imkan yarana bilor.

Qeyd olunan ayri-ayri niimunalordon bir daha aydin goriiniir ki, vilayatin landsaftlarinda tarazli
inkisafin tonzimlonmasi vo onlarin somorali togkili mosalolori aktualdir. Hoyata kegirilon landsaftlarin
idars edilmasi sistemi ¢ox marhalslidir. Bu prosesin an miihiim sortlarindan biri do antropogen tasirlarlo
landsaft tipinin yiiklonma haddinin miisyyon edilmasidir.
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Lonkoran ovaliginda vo onu ohato edon algaq dagligda ohalinin sixliginin yiiksokliyi tobii landsaftlara
antropogen tosiri daha da artirir. Belo bir soraitdo landsaftlarin sistemli dyronilmosi, hor bir landsaft
tipinds antropogen yiiklonmonin norma va orta hadlarinin miioyyonlosdirilmasi olduqgca vacibdir. Yalniz
bundan sonra Lonkoran vilayati tobii landsaftlarinin somorali togkili istigamotindo konkret todbirlor
gormok miimkiindiir. Yuxarida toxunulan problemlorin qarsisin1 almaq ve ya zororini minumuma
endirmok ti¢lin toklif etdiyimiz bazi todbirlors agsagidakilart da aid etmok olar:

e Lonkoran vilayotinin miivafiq landsaftlarinda suvarma qaydalarina vo rejimino ciddi omal
edilmasi, suvarma sistemlorinin barpasi;

o Lonkoran vilaystinin ¢aylarinin biokimyavi analizlorino osaslanaraq ¢aylarla suvarilan orazilordo
osas okin bitkisinin diizgiin se¢ilmosinoa diqqet edilmosi;

o Lonkoran vilayatinin tobii xlisusiyyatlorini nozoro alaraq yiiksok vo orta dagliq orazilordo xotti
eroziyaya qarsi xisusi miibarizs tisullarinin hazirlanmasi, diizgiin sumlama gaydalarina riayst etmo;

e Ovaligda vo dagotoyi, alcaqdagligda yargan-qobu eroziyasina qarsi miibarizo todbirlorinin
hazirlanmasi, avvallor batagliglasmis, hazirda iso siradan ¢ixmis orazilords suvarma soraitinds becarilon
okin saholorini genislondirmak vo noticado sirin qrunt sularinin saviyyasinin yiiksadilmosine nail
olmagla diizon mess saholorinin genislondirilmasi;

e Antropogen tasirlorin optimallagdirilmasi tigiin shalinin region tizra barabar yerlogdirilmasina nail
olunmalidir.
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Summary

The rapid development of science, as in any field, has a positive effect on the development of industry, which in turn
leads to the quick and rapid solution of problems arising in this field. As it is known, one of the most important problems of
the industry at the moment is the destruction of metal equipment due to corrosion (carboxylic acid, hydrogen sulfide,
hydrogen embrittlement) and its deterioration. VVarious methods have been developed and applied to solve this problem. One
such way is to purchase various anti-corrosion inhibitors. The lack of a variety of inhibitors increases interest in this area
every day, as a result of which various studies have been and continue to be carried out in the field of obtaining new inhibitors
and their application in industry. Among the substances studied as corrosion inhibitors are acetylene-containing compounds
with various functional groups. In continuation of our research, we synthesized some substances and studied their properties
as additives.

Keywords: Benzaldehyde, additive, synthesis, inhibitor.
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Yanys d:xadaposa lllamcenaun
Yanys d:xadaposa Mucrturyt Xumnu [Ipucanox umenn Axagemuka Anu I'yiueBa
https://orcid.org/0000-0001-5741-6819
ulduz.ceferova.82@mail.ru

Pesrome

BricTpoe pa3BuTHE HayKH IOJIOXKHTENHHO CKa3bIBAe€TCS HAa pa3sBUTHM Kak B JI000H cdepe Takke B cdepe
MIPOMBIIIJICHHOCTH, YTO B CBOIO OYepe/b, IPUBOIUT K OBICTPOMY PEUICHHIO MpoOieM, BO3HUKAIOMMX B 3ToH chepe. Kak
M3BECTHO, OJHOW W3 BaXXHEHIIMX IpOoOJIeM OTpacid Ha [JAaHHBI MOMEHT SBISETCS pa3pylIeHHE METaJUINYeCKOTO
000pyIoBaHUS BCIEACTBHE KOPPO3UH (KapOOKHCIOTHASL, CEPOBOIOPOTHAS, BOJOPOIHAS OXPYITIMBAHNE) U IPUBEICHHUE €r0
B HETOAHOCTb. [y pemieHus 3Toi mpoOsieMbl ObUIM pa3paOoTaHBI U MPUMEHEHBI pa3ludHble MeToAsl. OTHNM W3 TaKHX
croco0O0B SBIISETCS TOKYNKa Pa3IMYHBIX aHTHKOPPO3UITHBIX WHrHOMTOpoB. OTCYTCTBHE pa3HOOOpa3usi MHTHOWTOPOB C
KaXXJbIM JTHEM YBEJIMYMBAET MHTEpEC K 3TOW 00JacTh, B Pe3ysbTaTe Yero MPOBOAWINCH W TPOAOIDKAIOT MPOBOIAUTHCS
pas3JIMuHbIe HCCIIeIOBaHUS B OOJIACTH IOJIyYECHHs] HOBBIX MHIMOMTOPOB M MX NPUMEHEHHUS B NMpOMbIIUIeHHOCTH. K unciy
BEIIECTB, M3yYaeMbIX B Ka4eCTBE MHIHOMUTOPOB KOPPO3HMH, OTHOCSTCS alleTHICHCOAEPIKAle COSIMHEHHS C Pa3InuyHbIMH
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(byHKHI/IOHaJ'H)HI)IMI/I IpynmnamMu. B MMPOAOJIKEHUE TPOBCACHHBIX I/ICCJIC,HOBaHI/Iﬁ HaMM ObLIU CHUHTCE3UPOBAHBI HCKOTOPLIC
BCLICCTBA U U3YYCHBI UX CBOIICTBA B KA4eCTBE npucaaok.
KaroueBrble ciioBa: BeH3aan[er1/m, npucaaka, CMHTE3, I/IHFI/I6I/ITOp.

Benzaldehidin propargilbromidin maqnezium téromasi ilo qarsiliqht reaksiyasi osasinda (losis
reaksiyasi) 76,4% ciximla terminal asetilen rabitali birlosma sintez edilmisdir.

(0] OH
O e — (O

@
Sintez edilmis tsiklik spirt (I) efir miihitinds epixlorhidrinls reaksiyaya daxil olaraq miivafiq qlisid
efirini (I1) omalo gotirir ki, sonradan o da miixtalif reagentlorlo (etilen- vo heksildiaminlo va s.)

reaksiyaya daxil olaraq azot- vs kiikiird torkibli (111-V1) birlosmalar amala gatirir.
OH

[ O

]
Qeyd etmok lazimdir ki, glisid efirinin etilen- vo heksildiaminlorla reaksiyas1 45-55°S intervalinda
hoyata kegirilmis vo bu zaman 80-81% ¢iximla miivafiq aminospirtlor amalo golmisdir. Homg¢inin
miioyyan olunmusdur ki, bu reaksiya odobiyyatdan bizo molum olan Krasusko qaydasina uygun olaraq

hoyata kegir:
H
))\—NH_% NH,

O

an (1L, V)

n=2 (III), 6 (IV)

Eyni zamanda qglisid efirinin (1I) formaldehid vo diaminlo aminometillosmo reaksiyasi terminal
asetilen rabitosi hesabina getmis vo miivafiq amintorkibli asetilen sira glisid efiri (VI) alinmigdir:

O ON
ﬂ[}o CH,0, HNEt,
L g NEt,

(I (VI)
Sintez olunmus birlosmonin tarkib vo qurulusu miivafiq analizlor (QMX vo NTX) vo dsullar
vasitasilo siibut olunmusdur.
Sintez edilmis birlosmo M-10 markali yagda bakteriya vo gobaloklora garsit asqar kimi sinagdan
kegirilmisdir. Malum olmusdur ki, alinmis birlosmo miivafiq qatiligda gotiiriilmiis yagda goboloklo
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korroziyani langidir vo bunun naticasinds do bakteriyanin inkisafin1 dayandirir. Eyni zamanda tadqiq
olunan bu birlosma yagin fiziki-kimyavi gostaricilarina manfi tosir etmir.
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YUMSAQ-DIVAR MODELINDO TENZOR MEZONLARIN PROFIL FUNKSIYASI
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THE PROFILE FUNCTION OF TENSOR MESONS IN THE SOFT-WALL MODEL
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Summary
The gauge/gravity correspondence, in other words AdS/CFT, AdS/QCD (Anti-de Sitter and Quantum chromodynamics)
holographic duality, is built between the theory of the strongly interacted particles in four-dimension and the gravity theory
in the anti-de Sitter (AdS) background in a five dimension. In this study, the profile function and energy spectrum were
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calculated within the framework of the soft-wall model of holographic QCD. We considered the gravity-dilaton-tachyon
action for the tensor mesons and an equation of motion had been found from this action. We have calculated the profile
functions and energy spectrum for tensor mesons within the soft-wall model in the AdS/QCD fit. The spectrum is identical
to the results from other theories and experiments. Tensor meson profile function within the soft-wall model is represented
in terms of generalized Laguerre polynomials.

Keywords: AdS/QCD, profil function, tensor mesons, soft wall.

MNPOOPUJIBHASA ®YHKIUA TEH30PHBIX ME3OHOB B MOAEJIN MAT'KUX
CTEHOK
Xamumiin 3eiined Uiabxam
HucTutyT OU3NKHU
https://orcid.org/0009-0002-1230-8590
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Pe3rome

KanubpoBouHoe-rpaBuTaiiionHoe cootBercTBue, apyrumu cioBamu AdS/CFT, AdS/QCD (antu-me Cutrrep u
KBaHTOBas XPOMOJIMHAMUKA) rosiorpaduyeckas JyaabHOCTb, CTPOUTCS MEXKIY TEOpHEW CHJIBHO B3aUMOJEHCTBYIOLIMX
YacTHIl B YETHIPEXMEPHOM IIPOCTPAHCTBE W TEOpHEH TIpaBHTAlMU B HpocTpaHcTBe aHTU-ne-Cutrepe (AdS) B maru
n3MepeHusax. B qanHoit pabore npodrnbHast GpyHKINS ¥ SHEPreTHYECKNI CIEKTP PACCUUTHIBAINCH B PAMKaX MOJIEITIH MATKOM
crensl ronorpagudeckoit KXJI. Mbl paccMoTpenu rpaBHTallMOHHO-AWIATOHHO-TAXHOHHOE JAEHCTBHE I TEH30PHBIX
ME30HOB, M II0 3TOMY ACHCTBHIO OBUIO HaiZIeCHO ypaBHEHHE IBIDKCHHMSA. MBI paccuutann npodwibHble (QyHKOIUU H
9HEPreTUYECKHH CIIEKTP AJISI TEH30PHBIX ME30HOB B paMKax Mojenu MATKUX cTeHOK B AdS/KX/I-¢ute. CriekTp naeHTH4IeH
pe3yibTaTtaM ApYTuX TEOpHH M 3KcrepuMeHTOB. IIpodmibHas QyHKOMS TEH30PHBIX ME30HOB B pPaMKaX MOJEIH MATKOH
CTEHBI TIPEJICTaBJICHA B BUJIe 0000IIEHHBIX TOJMHOMOB Jlareppa.

Karouessie cioBa: AnC/KX/I, npodunbHast GyHKIMS, TEH30PHBIX ME30HOB, MOJICNIN MSATKHX CTCHOK.

Kalibrlogsmo/gravitasiya holoqgrafik duallig1 yoni, AAS/KXD (AdS/QCD) dord ol¢iilii giiclii garsiligh
tosir kalibrlomo sahosi ilo bes Olciilii anti-de Sitter (AdS) fozasinda qravitasiya nozoriyyosi arasinda
qurulur. Giiclii qarsiligl tasirds bas veran proseslori bu nazariyya vasitosilo dyronmok miimkiin olur. Bu
isdo yumsaq-divar modeli c¢orgivasindo tenzor mezonlarin profil funksiyasi vo enerji spektri
hesablanmisdir.

1. AdS/KXD uygunlugu

Hondasi olarag, AdS fozasinin dord 6lgiilii sorhaddi doérd 6lgiilic Minkovski miistovi fozadir vo
zamanabonzardir. Bu halda konform koordinatlardan istifads edilir, ayrilik radiusu vahids normallanir
vo metrika Puankare koordinatlarinda asagidaki formadadir:

1
ds? = gyndxMdx" = Z_z(_dzz + nwdx“dxv). (D

burada, n,, = diag(+ — ——), u,v =0,1,2,...,d — 1 vo baxilan halda d =4 olur. Bu metrika
dordolgili Minkovski metrikast adlanir (Maldacena, 1998; Katz, Lewandowski, and Schwartz, 2006,
Abidin, and Carlson, 2009). Konform Saho Nozoriyyasinds enerji sorbastliyi, z-i doyison AdS
izometriyasina uygun golir. z-in ki¢ik qiymatlori yiiksok enerjili ultrabon6vsayi oblast, boyiik qiymatlor
iSo infraqirmizi oblastdir. Fozanin yuxar1 oblastda kasilmasindan asili olaraq sort-divar (hard-wall) va
yumsagq-divar (soft-wall) modellori qurulur. Bels ki, sort divar modelinds ultrabondvsayi sorhad z = € <
1, infraqirmiz1 sorhad iso z,, = 1/A¢p kimi secilir (Hong, Inami and Yee, 2007; Maru and Tachibana,
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2009; Erlich, Katz, Son and Stephanov, 2005;). Yumsaq divar modelinds iso z-dayisoni € — 0 dan
sonsuzluga kimi qiymatlor alir (Batell and Gherghetta, 2008).

2. Tenzor mezonlar

Holografik dualligda Kvant Xromodinamikasindaki operatorlara AdS foza-zamaninda saho qarsi
qoyulur. Baxdigimiz halda spini 2 olan tenzor mezonlar qraviton sahasine analoji olaraq gotiiriiliir.
Lagrajianin kinetik hoddi h,,y tenzor sahosi tiglin dordolgiilii Fierz-Pauli Laqranjianinin bes 6lgliya
genislondirilmis formasi olaraq yazilir (Fierz, and Pauli, 1939; Katz, Lewandowski, and Schwartz,
2006):

1 1 1
LSQL = Ehuv Dhuv + hﬁzta,a o huv,uh,u + Ehz,u + Em% (hlzw - hz'w)' (2)
burada h = hy,. Xattilogdirilmis qravitasiyami AdS fozas1 otrafinda siraya ayiraq (Katz,

Lewandowski, and Schwartz, 2006):
2 1 u v 2 1
ds? = " (M + hyy )dxtdx¥ — dz t 3)

Yumsaq-divar modelinds tenzor mezonlar tigiin tasir asagidaki formada olur

e—2k222
&R=—f&x 4Z3(:hth;”+h,thW) (4)
harada ki, enina izsiz kalibrloms sortlori, 0*h,, = 0, and hﬁ = 0, soklinda qoyulur (Abidin, and

Carlson, 2009). Metrika hoyacanlagmasinin perturbasiyanin profil funksiyasi xatti Eynsteyn tonliyini

odayir:
e—2k222 e—2k222
[02 (z—3 0z> T3 PZI h(p,z) = 0. (5)

Bu tanliyi hall etdikdas profil funksiyas ti¢lin hiperhandasi funksiya alariq
2

m
h(z) = N(k1z)4 1F1 lz - 8_kf;

Vo bu naticadon yumsaq divar modelinds spini 2 olan tenzor mezonlarin kiitlasinin m = 4k,
oldugunu toxmin edirik. Hiperhandasi funksiya ilo Lager polinomu arasindaki asagidaki olagani nazora
almaqla, profil funksiyani tapa bilorik:

3; 2k§zzl (6)

n!
mL’,{‘(x). (7)

Yumsagq divar modelinds tenzor mezonlar iigiin profil funksiya Umumilosmis Lager polinomu ilo do
ifada edilo bilir. Tasirin bu sahs tigiin ifadasi asagidaki kimidir:

1 ~ ~
I = Ej dS xe5Ae_¢{e4(5_1)Ae_2A(1+S)aN¢u1...usaN¢u1...us}- (8)

1FF(—n,m+1,x) =

Enine-izsiz ¢  sahosinin ¢, Kaluza-Klein modalar1 iiciin horokot tonliyi yuxaridaki tesirdon
asanliqla alina bilor (Karch, Katz, Son, and Stephanov, 2006):
0,(e26V4e=%9,4,) + m2e2S-V4e=®¢ =0 (9)
Ogor biz tenzor mezonlar {igiin S = 2 gotiirsok

(n+2)!

k2z2

D,(2) = e_T(kz)g

L3 (k?z?)  (10)
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bu iso E,, = 4k?(n + 2) enerji spektrli Srodinger tonliyinin moxsusi funksiyasidir (Ferreira, and

Rocha, 2020; Katz, Lewandowski, and Schwartz, 2006)
15
—0",(2) + (2k2 to+ k4z2) D,(z) = E,0,(z). (11)

Qeyd etmok lazimdir ki, yumsaq-divar modeli daxilinds spin-2 tensor mezonunun kiitlo spektri
(2Zyla, et.al. 2020). -do sadalanan eksperimental giymatlordon 14% kigikdir.

AdS/KXD uygunlugunda yumsaq-divar modeli ¢gargivasinda tenzor mezonlar ii¢iin profil funksiya-
larini vo enerji spektrini tapmis olduq. Alinan spektr digar nazariyyalor vo eksperimentdon alinan natico
ilo eynilik toskil edir. ©lds etdiyimiz profil funksiya spini 2 olan zarraciklorin istirak etdiyi proseslarin
holografik dualligda nazariyyas ¢argivasinda 6yranilmasindas istifads olunur.
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Summary

As an object of study, 35 skulls belonging to the | and 1l age of adulthood (16 males and 19 females), stored in the
craniological collection of the Museum of the Department of Human Anatomy and Medical Terminology of the Azerbaijan
Medical University, were selected. The study used the methods of videoendoscopy, cranioscopy, and computed tomography.
The obtained numerical indicators were processed statistically using Pearson's y? test. There were 45.7% male skulls and
54.3% female skulls. A complete unilateral oblique caroticoclinoid foramen was found in 2 (12.5%) male skulls and only on
the right. An incomplete caroticoclinoid foramen was found on four male skulls, 2 on the right and 2 on the left. In 2 examined
female skulls, only on the left side, a complete unilateral caroticoclinoid foramen was found (10.5%). Incomplete foramina
were found in 3 skulls, 2 on the right and 1 on the left (15.8%). In 4 female skulls, bilateral complete caroticoclinoid foramina
were found (21.1%); 2 of them also had a bilateral interclinoid bony bridge between the anterior and posterior clinoid
processes (10.5%).

Keywords: caroticoclinoid foramen, interclinoid bony bridge, anterior clinoid process.
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Pesrome

B xauectBe 00bekTa HcciIe0BaHus ObUTM BBIOpaHb! 35 yepenos, oTHocsmuxcs K [ u 11 3penomy Bospacty (16 MycKux,
19 KeHCKMX), XpaHSIIMXCS B KPAaHUOJOIMYECKOW KOJUICKIMU My3es KadeApbl aHaTOMHH 4YeJIOBeKa W MEIUIIMHCKOMN
TepMuHONOTHH  A3epOaifkanckoro MenumuHCKOTO YHHBepcuTeTa. B HCCIeNOBaHWM  HCIOJIB30BAM  METOIBI
BU/ICO9H/IOCKONINY, KPAaHWOCKONNH, KOMIBIOTEpHOII Tomorpaduu. IlomydeHHbIE YHCIOBBIE MOKa3zaTedw OOpadOTaHBI
CTaTUCTHUYECKH C TpHMeHeHHeM kputepus x> [Iupcona. Mysxkckux depenoB O0buto 45,7%, a xeHckux depenos - 54,3%.
ITonxHOE OIHOCTOPOHHEE HAKJIIOHEHHO-COHHOE OTBEepcTHE 0OHapyxeHO B 2 (12,5%) MyXCKHX depemax M TOJIBKO CIIpaBa.
HenonHoe HaKIIOHEHHO-COHHOE OTBEPCTHE BBISABICHO Ha 4 dWepenax MY)K4YHH, 2 crpaBa U 2 cieBa. Y 2 MCCIEIOBaHHBIX
KEHCKHX YeperioB M TOJBKO C JIEBOM CTOPOHBI OOHApYXXEHO IOJIHOE OJHOCTOPOHHEE HAaKJIOHEHHO-COHHOE OTBEpPCTHE
(10,5%). HenosnHble oTBepcTHst 0OHapy>keHbI B 3 uepenax, 2 cripasa u 1 ciesa (15,8%). Y 4 jxeHCKHX 4epenoB 0OHapyKEHO
JIBYCTOpDOHHEE IMOJIHOE€ HAaKJIOHEHHO-COHHoe oTBepctue (21,1%); y 2 W3 HUX Takke ObUI BBISBICH JBYCTOPOHHHUI
ME)KHAKJIOHEHHBIH KOCTHBI MOCTHK MEXY MEPEJAHUM U 33 JHUM HaKJIOHEHHbIMU oTpocTkaMu (10,5%).

KaioueBble ciioBa: HaKIIOHEHHO-COHHOE OTBEPCTHE, MEKHAKJIIOHEHHBIH KOCTHBIH MOCTHK, NEPEJAHUI HaKJIOHEHHBIN
OTPOCTOK.

Kallo asasinin patologiyalart zamani diagnostikasinin effektivliyi miivafiq nahiyo barasinds anato-
mik biliklorin hortorofli olmasindan ¢ox asilidir (11, p.1-14; 2, p.441-68; 12, p. 164-70.). Bu nahiyanin
anatomiyasi oldugca miirokkobdir; bels ki, damar-sinir strukturlar1 ii¢iin kanal rolunu oynayan daliklorlo
zonginliyi, bu doaliklorin vo onlarin vasitasilo kegon téromalarin vizualizasiya problemini do meydana
cixarir (13, p.39-49; 4, p.381-92.). Kalls asasinin, xiisusan Kallonin orta guxurunun son illar neyrocarrahi
miidaxilolor zamani diqqgati calb edan strukturlarindan biri asas siimiiyiiniin 6n va orta maili ¢ixintilar
arasinda sort qisa baginin siimiiklagmasindon amala galon yuxu-maili dalikdir (6, p.1979-1987; 7, p. 22-
6; 14, p.534-539.). Qeyd edilir ki, 6n maili ¢ixintinin adi ¢okilon stimiiklosmoadon basqa digor
dayiskonliklori nisbaton nadir hallarda rast golinir; siimiiklogsmis yuxu-maili bagi (YMB) daxili yuxu
arteriyasinin kompressiyasini toradir vo 6n maili ¢ixmtinin kasilmasi ilo miisayiot olunan amaliyyatlar
zamani neyrocarrahlar tiglin real maneays gevrilir (5, p.351-3; 3, p.299-301.). Buna gora do miivafiq
nahiyanin anatomik detallarinin incalonmasi oldugca vacibdir (9, p.635-644.).

Qeyd olunanlar1 nozars alaraq yuxu-maili daliyinin rastgelma tezliyinin kranioloji material tizorindos
todqiqati qorara alinmigdar.

Material vo metodlar. Todgigat obyekti olaraq Azerbaycan Tibb Universitetinin Insan anatomiyasi
Vo tibbi terminologiya kafedrasi muzeyinin kranioloji kolleksiyasinda saxlanilan 1 vo Il yetkinlik
dovrlarino aid 35 kallo (16 kisi, 19 qadin kollasi) secilmisdir. Todgigatda videoendoskopiya, kraniosko-
piya, kompiiter tomoqrafiyasi tisullarinda istifado edilmigdir. ©ldo olunmus rogom gostaricilori Pirsonun
y* miivafiglik kriterisinin totbiqi ilo statistik olaraq islonilmisdir.

Tadgiqatin naticalori vo onlarin miizakirasi. Yuxu-maili doaliyi tam vo natamam olaraq dayarlon-
dirilmisdir. Toadqiq olunan kisi kallolori 45,7%, qadin kallalori isa 54,3% toskil etmisdir. Tam unilateral
yuxu-maili daliyina kisi kallalorinin 2-ds (12,5%) va yalniz sag torofds rast golinmisdir. Natamam yuxu-
maili daliyi 2-si sagda, 2-si solda olmaqgla 4 kisi kallosindo miioyyon edilmisdir; belaliklo, kisi
kallalorinin 25%-i natamam yuxu-maili doliyini niimayis etdirmisdir. Yalniz bir kisi koallosindo tam
olmagla bilateral yuxu-maili daliyi rast galinmisdir (6,3%); qeyd olunmalidir ki, bu halda 6n va arxa
maili ¢ixintilar arasinda bilateral maili ¢ixintilararasi korpii do miioyyon edilmisdir. Sag 6n vo arxa maili
¢ixintilar arasinda da yalniz bir halda unilateral siimiik korpii rast galinmisdir. Kisi kallolorinds bilateral
natamam yuxu-maili daliklor miioyyan olunmamigdir. Tadqiq edilmis gadin kallalarinin 2-ds va yalniz
solda tam unilateral yuxu-maili daliya rast golinmisdir (10,5%). Natamam doliklor 2-si sagda, 1-i solda
olmagla 3 kollods askar edilmisdir (15,8%). Beloliklo, bilateral natamam yuxu-maili doaliyi yalniz bir
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gadin kallasinds miisyyonlosdirilmisdir (5,3%). 4 qadin kallasinds bilateral tam yuxu-maili daliyino rast
galinmisdir (21,1%); bunlarin da 2-do 6n vo arxa maili ¢ixintilar arasinda bilateral maili ¢ixintilararasi
korpii do miioyyon edilmisdir (10,5%). On vo arxa maili ¢ixintilar arasinda unilateral siimiik korpii, gadin
kallalorindos, agkar edilmomisdir.

Umumon, tam unilateral yuxu-maili doliklori tadqiq etdiyimiz seriyanm 11,4%-ni toskil etmisdir.
Tam bilateral yuxu-maili daliklari iglin rastgalma tezliyi 14,3% toskil etmisdir. Todgiqatimizin naticalori
(6, p.1979-1987) iist-iisto diisiir, burada da tam bilateral yuxu-maili doaliklorin rastgalms tezliyi daha
yiiksok olmusdur. Natamam yuxu-maili dolikloro 20% hallarda rast golinmisdir. Bilateral maili
cixintilararasi korpii 8,6% hallarda askar edilmisdir. Statistik analizin naticalorine asasen qadin va kisi
kollolori arasinda yuxu-maili daliyin rastgalms tezliklorinds forq miisyyan edilmomisdir. Eyni natico
maili ¢ixintilararasi korpii tizro do miioyyon edilmisdir. (7, p. 22-6;) yuxu-maili daliyi 35,67% hallarda,
unilateral 23,98%, bilateral 11,69% olmagla miioyyan etmisdir. (8, p.288-97.) klinik baximdan maraq
kasb edon bir nadir hali miisyyanlogdirmisdir: bir Asiya kallasinds (qadin) bilateral yuxu-maili daliyi ila
¢onaalt: daliyin ikitorafli olaraq yoxlugu iist-iists diismiisdiir. Umumiyyate, yuxu-maili daliyin uni- vo
ya bilateral olaraq movcud olmasi daxili yuxu arteriyasinin kompressiyasini vo ya zadalonmasini térada
bilor, bununla da qanaxma riskini artirir. Bundan alavs, magarali cib vo asas siimilyii cibi kimi mithiim
ohomiyyatli anatomik téromalorin yaxinda yerlosmasi, radioloji miiayinoni vo neyrocarrahi miidaxilani
cotinlosdirir (1, 176s; 11, e12828.) ilk dofo torafimizdan yuxu-maili doaliyin miioyyanlosdirilmasi {i¢iin
totbiq edilmis videoendoskopiya metodu vizualizasiyant daha doqiq etmis vo klinik baximdan,
zonnimizca, daha obyektiv tovsiyalorin hazirlanmasi li¢lin zomin yaratmisdir.
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Summary

Morphological, functional features of pulmonary macrophages remain poorly understood, which makes it difficult to
interpret the results of studies on their pathogenetic role in various pathological conditions. The aim of study was a
comprehensive morphological, microscopic analysis of lung macrophages. The work performed on sixtheen white outbred
rats weighing 200-250 g. A complex of histological, immunohistochemical and morphometric research methods used. It has
been established that three subpopulations of macrophages are present in the lungs of white rats: 1) alveolar 2) bronchial and
3) interstitial. Lung macrophages account for 3.0-13.0% (8.8+1.0%) of the total cellular composition of the organ. The
external shapes and sizes of the studied cells correlate with their histotopography. It found that pulmonary macrophages of
white rats represent a heteromorphic population and characterized by unequal affinity for the markers used on
immunohistochemical reactions. Immunohistochemical polymorphism in different subpopulations of macrophages may be
associated with the functional purpose and activity. The obtained results can serve as a basis for interpreting the actual data
of experiments on the pathology of the lungs and bronchi.

Keywords: lung, macrophage, immunohistochemistry.
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Pesrome

Mopdonorndeckue u (QyHKIMOHAIBHBIE OCOOCHHOCTH JIETOYHBIX Makpo(daroB OCTAIOTCS MaJOM3YYE€HHBIMH, 4YTO
3aTpyIHAET MHTEPIPETALHUIO PE3yIbTaTOB HCCIIEIOBAHHUM, TOCBSIEHHBIX UX MATOr€HETHYECKOI U MPOTHOCTUYECKOH POJIU B
Pa3INYHBIX MATOJIOTHIECKUX COCTOSHUAX. [[en1610 HACTOSIIETO MCCIIEN0BAHNS MOCTYKII KOMIUIEKCHBIH MOP(OIOTHIECKH-
MHKPOCKOTIMICCKUN aHaJN3 Makpodaros jerkux. Pabora BeimonHeHa HA 16-TH OENMBIX MHTAKTHBIX OECIOPOTHBIX KpBICAX
Maccoit 200-250 rp. Mcmoms30BaH KOMIDIEKC THCTOJIOTHIECKUX, IMMYHOTHCTOXUMHUYICCKIX H MOP(POMETPUISCKUX METOIOB
HCCIIEOBaHMA. YCTaHOBIECHO, YTO B JIETKMX OENBIX KPBIC THUCTOTONOrpaUIEcKH MPUCYTCTBYET TPH CyONOIMyIIALUH
Makpodaros: 1) anpBeossipHas, 2) OpoHXHanbHast ¥ 3) HHTEpCTHIHATIbHAS. MecTo Makpodaros, JTOKaIM30BaHHBIX B COCTaBe
a’pO-reMaTH4eCcKoro Oapbepa, YTOYHHUTH MOKa HE ynanock. Jlerounsie Makpodaru cocrasisror 3,0-13,0% (8,8+1,0%) ot
o0Iiero KJIETOYHOrO0 COCTaBa oOpraHa. BHemHue ¢GOpPMBI W pa3Mepbl M3YyYEHHBIX KJIETOK KOPPEIUPYIOT C HX
rucroronorpadueil, 4Yro Hauboyiee 3aMETHO B albBEOJSIPHON cyOnomymsiuuu MakpodaroB. BericHeHo, 4YTO
MMMYHOTUCTOXMMHYECKH JIETOYHbIE Makpogard OesbIX KpbIC MPEICTaBISIOT CO00H rerepoMop(HYI0, TeTepOreHHYIO
NoNyJIAIUIO U XapaKTCPU3YIOTCA HCOAUHAKOBBIM CPOACTBOM K HMCIOJIb30BAHHBIM MapKEpaMm. I/IMMyHOFI/ICTOXI/IMI/I‘IeCKI/Iﬁ
HOJ'II/IMOP(I)I/ISM B Pa3JIMYHBIX Cy6HOHyHHL[I/ISIX OTMCUYCHHBIX KJICTOK MOXKCT 6I)ITB CBs3aH C (byHKIII/IOHaJ'II)HLIM Ha3HA4YCHUCM
U CTEINCHBIO aKTHBHOCTH TOTO WJIM MHOTO Makpodara; HO Ul yTOYHEHHs 3TOTO IOJO0KEHHS HEOOXOOMMBI JalbHEHIINe
KOMIUIEKCHBIE HccienoBaHus. [lomydeHHbIe pe3ynbTaThl MOTYT IOCIYXXHTh 0a3MCOM IIPH MHTEpIpeTanud (HaKTHIECKUX
JTAaHHBIX KCTIEPUMEHTOB, ITOCBAIICHHBIX ITATOJIOTHH JITKUX ¥ OPOHXOB.

Karouesble ciioBa: ierkne, Makpodaru, MMYyHOTHCTOXHMUSL.

Agciyor makrofaglart immun miidafio reaksiyalarinda, immunmodulyatorlarin sekresiyasinda va
tosirinin reallasmasinda holledici shamiyyat dasiyir. Agciyarlorin organ-toxuma kasiklorinds bunlarin
hiiceyro torkibi, histotopoqrafiyasi, yerlosma sixlig1 vo olgiilori lazimi soviyyads aragdirtimamisdir (Hu
G. & Christman J.W., 2019). Insanda va eksperimentlords istifads olunan kigik heyvanlarda bu makro-
faglar populyasiyasinin genezina, taksonomik torkibina, kamiyyst va histotopoqrafik gostaricilaring,
fizioloji va patogenetik shamiyyatina dair malumatlar halo do ziddiyyatlidir (Tan S.Y., Krasnow M.A.
2016; Bermudez E. et al., 2004; Dasgupta P. & Keegan A.D., 2012). Bu da 6z novbasinds immunpatoloji
proseslordo homin hiiceyra populyasiyasinin morfo-funksional giymotlondirilmasinds ¢atinliklor
yaradir.

Isin mogsadi agciyorlords makrofaglar subpopulyasiyasini histoloji qurulus xiisusiyyatlorini, histo-
topografiyasint immunhistokimyovi tohlil etmok vo morfometrik gostoricilorini miigayisali dyron-
mokdir.

Tadqigat 16 bas seleksiya xatti bilinmayain cinsi-yetkin, 200-250 qram ¢okili intakt ag sigovul
tizorinds aparilmisdir. Qarin bosluguna ketamin inyeksiyasi narkozundan sonra heyvanlar dekapitasiya
ilo cansizlagdirilmis vo dos gofosi boylama kasiklo tam agilmigdir. Sag agciyardo 4 payin har birindoan
0,3-0,4 sm*-lik 2 tiks, sol agciyards iSo qapiotrafi vo periferik zonani ohato etmoklo 1,0 sm3-lik 1 tiko
gotiirlilmiigdiir. Tikalor 4,0%-1i buferli formalinds fiksasiyadan sonra iimumi-histoloji rejimda iglonorok
parafinds goaliblonmis bloklardan alinan 4,0-5,0 mkm qalinliqli kasiklor histoloji vo immunhistokimyovi
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metodlar ilo todqiq olunmusdur. immunhistokimyavi simagqlarda Iba-1 (AIF-1), CD68, CD163, CD207
(langerin), CD1a, S100 proteini, vimentin vo Granzyme B oks-cisimlorindan istifads edilmisdir. Homin
bloklardan sldo olunan ardicil seriya kasiklor “Epitel Membran Antigeni (EMA)” monoklonal oks-
cisimlori ilo do boyanmisdir. Preparatlar “Axiocam ERc5s” videokamerali “Axio Scope Al14 (Carl
Zeiss)” mikroskopunda stereometrik rejimdo tohlil edilmisdir. Komiyyat gostoricilorinin orta riyazi
giymati vo onun orta xatasi1 (M+m) hesablanmis (P=0,95 dagiglik saviyyasinds (p<0,05)), “Biostatistica”
programlar paketi ilo forglorin statistik diiriistliiyii t-kriteri ilo gqiymatlondirilmis, korrelyasion-statistik
analizlor iso Spearman vo Pearson (x2) kriterilorindon istifads etmoklo apariimisdir (https://medstatistic.
ru/index.php).

Hor iki agciyordo oxsar noticolor alinmisdir. Makrofaglar orqanin iimumi hiiceyra torkibinin
8,8+1,0%-ni taskil edir (min - 3,0%; max -13,0%). Bu parametr iizro sag vo sol agciyardo miioyyan
forglor tapilsa da, bunlar statistik diiriist xarakterdoa deyildir (p>0,05). Hoar iki agciyarin markazi zona-
larinda makrofaqlara daha ¢ox rast golinir. 3 populyasiya ayird edilmisdir: 1) alveol (44,2+4,2%), 2)
bronx (14,8+1,3%) va 3) interstisial (41,0+4,2%). Bunlarla barabar, aero-hematik baryer makrofaglarini
da tosvir etmisik (Aliyarbayova A.& Hasanov 1., 2022), ancaq onlarin bu bélgiida yerini dagiglosdirmok
holalik miimkiin olmamigdir. Hazirki tadqigatin metodik xiisusiyyatlori ilo alagsli olarag, damardaxili
(corayan edon) makrofaqlar askarlanmamisdir. Umumi-histoloji olaraq makrofaglarin formasi va
olgtilari ilo onlarin lokalizasiyasi arasinda olagslor izlonmisdir. Bronx makrofaqlarinin va interstisial
makrofaglarin 50,0-60,0%-ds bir vo ya bir ne¢a ¢ixint1 vardir. On iri makrofaqlar alveollarda tapilmisdir.
Belo ki, kasiklords alveol makrofaqlarimin diametri 13,6+1,4 mkm, bronxlarda - uzunlugu 10,7+1,2
mkm, eni — 5,7+0,9 mkm; interstisial sahoalords isa orta en Olgisii 12,2+1,1 mkm togskil etmisdir.
Makrofaglarin hor 3 subpopulyasiyasinda “EMA” neqativ (-), vimentin iss pozitivdir (+; 100,0%).
Vimentinlo paralel olarag, CD68 vo iba-1 (AIF-1) ilo do total pozitivlik izlonir (100,0%). Ancaq diger
markerlor tizra forgli noticalor alinmigdir. Bozi immunhistokimyavi markerlors pozitivlik makrofaglarin
topoqrafiyasi ilo statistik etibarli alagoys malikdir. Bels ki, “CD10+/CD207+/S100+” statusu makrofa-
qun interstisial vo bronx epitelinds lokalizasiyasi ilo, “Granzyme B+/CD163+” - alveoldaxili, “CD163+”
isa - alveol epitel dosoamasinda va bronx epitelinds lokalizasiya ilo diiz-miitonasib xarakterds olagalidir.

Ag sigovulun agciyarlori torkib hissslorinds histotopoqrafik olaraq makrofaqglarin 3 populyasiyasi
ayird edilo bilor: 1) alveolyar, 2) bronxial va 3) interstisial; ayrica tosvir edilmis aero-hematik baryer
makrofaglarinin monsubiyyati iso dogiglosdirilmalidir. Orqanin miixtalif hissalorindo makrofaglar
imumi hiiceyra torkibinin 3,0-13,0%-ni (8,8+1,0%) toskil edir. Makrofaqlarin formalar1 va Glgiilari
onlarin histotopoqrafiyasi ilo nizamli alagoloro malikdir. Ag sicovulda agciyar makrofaqglar1 immun-
histokimyavi cohotdon heteromorf vo heterogen bir populyasiyadir. Bu hiiceyralorin 3 forgli subpopul-
yasiyasinda individual immunhistokimyavi polimorfizm konkret makrofaqin funksional toyinati vo
foalliq doracasi ilo alagali ola bilor; ancaq bu miiddeanin doagiglosdirilmasi ii¢iin sonraki kompleks
aragdirmalar lazimdir. Alimmis naticalor agciyarlorin vo bronxlarin patologiyasina hosr olunmus
eksperimentlorin malumatlarinin sarhinds bazis kimi istifads oluna bilar.
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Summary

In modern times, armed incidents of various sizes are often observed in different parts of the world. During wars, the
reduction of combat capability occurs mainly due to personnel receiving weapon injuries. Various literatures show that
approximately three times more personnel are incapacitated due to injuries than those who lose their lives during firearm
injuries. Due to the greater destructive capabilities of the weapons used in modern warfare and the change in war tactics, the
number of injured is massive, and the characteristics of the injuries are also different, which creates various difficulties during
treatment. Such wars are called new generation wars. Modern, accurate and highly destructive weapons are mainly used in
the new generation of wars, and these wars are more intense. The second Karabakh war is also considered as a new generation
war and is characterized by the massive number of wounded and the serious condition of those who received gunshot wounds.
In this article, military personnel who received firearm injuries during the Second Karabakh War are listed by rank, age,
gender, injured area, firearm that caused the injury, etc. investigated according to characteristics. Although the numbers are
not disclosed because it is a military secret, the main indicators were analyzed based on % and ratios and compared with
previous wars.
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Pe3rome

B coBpemMeHHOE BpeMsi B pa3HBIX YroJKaX MUPa YacTO HAOIFOIAIOTCS BOOPYKCHHBIC HHIMICHTHI pa3HOro Macuiraba. B
X0JIc BOWH CHI)KEHUE 00eCIOCOOHOCTH MPOUCXOAUT B OCHOBHOM 3a CYET MOJYYCHHUS JIMYHBIM COCTABOM OTHECTPEIBHBIX
paHeHuil. Pa3nuuHble TUTepaTypHbIE JaHHbBIE MMOKA3bIBAIOT, YTO BO BPEMsI OTHECTPEIbHBIX PAaHEHHM MPUMEPHO B TPHU pasa
OO0JIBIIe JINYHOTO COCTaBa CTAHOBHTCS HEIEECIIOCOOHBIM YeM TeX, KTO morubaer. B CBS3M ¢ GONBIINME TOPaXKArOIIUMHI
BO3MOKHOCTSIMH OpY’KUS, IPUMEHIEMOTO B COBPEMEHHOW BOIHE, U M3MEHEHHWEM TAKTHKH BEICHHS OOCBBIX ICHCTBHNA
KOJIMYECTBO PAHEHBIX CTAHOBHUTCS MACCOBBIM, 4 XapaKTEPUCTHKHU TMOBPEXKICHUI pa3IMYHbIM, YTO CO3JAeT pa3jUuHbIE
TPYIHOCTH IpH JIeueHUH. Takue BOMHbBI HA3bIBAIOTCS BOWHAMU HOBOT'O MOKOJIEHH. B BoliHaX HOBOr0O NOKOJIEHUS] B OCHOBHOM
HCTIONB3YIOTCS COBPEMEHHOE U TOYHOE OpPYKHE C BBICOKMMHU HOPAYKAIOIIUMH CIIOCOOHOCTSMHU M 3TH BOWHBI HOCAT Ooiree
WHTEHCUBHBII Xapakrep. Bropas Kapabaxckas BoifHa Takke CUMTAETCs BOMHOM HOBOTO MOKOJICHUS U XapaKTepU3yeTcs
MacCCOBBIM KOJHUYECTBOM M TSIKEIIBIM COCTOSSHHEM PAHEHHBIX IMOJIYYHMBIIUX OTHECTpeNibHble paHeHUs. B naHHOW cTaTbe
BOCHHOCIIYKAII[UE, MOJYYHMBIINE OTHECTPEJbHBIC paHEeHUs BO BpeMs Btopoii Kapa®axckoii BOHHBI, ObUIM HCCIICTOBAHbI
MIEPEUNCIICHBI TI0 3BaHUIO, BO3PACTY, MOy, PaiiOHy paHEHHUs, OTHECTPEIHLHOMY OPYIKHUIO, KOTOPBIM OBLIO HAHECEHO paHEeHUE
U T.1. XOTsA U(PHI HE Pa3rIIalIaloTCs, MOTOMY YTO 3TO BOCHHAs TaliHA, OCHOBHBIC TOKA3aTEe/Id aHATM3HUPOBAINCH B % U
COOTHOILEHUSX U CPABHUBAIUCH C IPEIBITYILIUMU BOMHAMH.

KuiroueBble cj10Ba: OTEUECTBEHHAs BOIHA, B3PbIB, CHAps, OTHECTPEIBHOE MOBPEKICHHE.

Voton miiharibasi zamani odlu silah zadalari alan harbi qulluggularin zodslorinin xiisusiyyatlorini va
onlarda miisahids olunan daxili orqan patologiyalarini aragdirmaqdir.

Aragdirma arxiv materiallarin islonilmasi tizorinds qurulub. Vaton miiharibasi zamani doylis
bolgosindo odlu silah zadolonmasi ilo olagedar Silahli Qiivvelorin Bas Klinik Hospitalinda stasionar
miialico almig horbi qulluqgularin xastalik tarixlori tohlil edilmisdir. Harbi qulluqgularin Voton miihari-
basi zamani asason hansi silahlardan xoSarot almalari, hansi nahiyalordon odlu silah zadolori almalari,
hansi daxili orqan patologiyalarinin miisahids olunmasi tohlil edilmisdir vo miivafiq tosniflogdirilmisdir.
Islonmis materialin say1 horbi sirr oldugundan agiglanmir. Materialin tohlili sado riyazi vo statistik
metodlarla aparilmigdir (%-larin, nisbatlorin hesablanmasi va s.).

Zo0s alanlarin hamisi kisi cinsina mansubdur. On cavan yaslisi 18, an ¢ox yasi olan 48 yas olmusdur.
Horbi riitbalar tizra 15% zabit, 16% gizir, 32,5% miiddatdon artiq haqiqi horbi xidmat horbi qulluggusu,
10% osgor, 26,5% sofarbarliklo galon olmusdur. Arasdirmamiz naticosinds moalum oldu ki, xosarot
alanlarin 22%-i giillo, 50,5%-1 galpa, 27,5%-i kontuziya zadslori almiglar. Hadisalorin 90,5%-i uzaq
mosafadan, 8%-i yaxin mosafodon, 1,5%-i dironmis vaziyyatds toradilmisdir. Odlu silah zodalonmolo-
rinin say1 48,5% horbi qulluggularda tok, 51,5% horbi qulluggularda ¢ox (iki va daha artiq) olmusdur.
Alian xasaratlor 46,5% sagalma ila, 45,5% Xidmato miivaqQati yararsiz olma ils, 6,5% olillikls, 1,5%
oliimlo naticolonmisdir. Nahiyslor {izro odlu silah zadolonmolorinin rastgalms tezliyi azalan sira ilo
29,5% bag-boyun nahiyasi, 22,5% otraflar, 10,5% dos gofasi nahiyasi, 8,5% qarin nahiyasi olmusdur.
Miistorak zodalonmalar isa 29% miisahido olunmusdur. Odlu silah zadalonmalari 19,5% dolib-kegan,
51,5% kor, 4% toxunan yaralar olmus, 25,5% kontuziya xosaroti rast golinmisdir. Odlu silah
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zodalonmaloari ilo an az stasionar miialica alan bir giin, an ¢ox miialico alan 74 giin olmusdur. Xosarat
alan harbi qulluggularin 9 %-i daha yiiksak ixtisasli miiayins ti¢iin miixtalif tibb miiassisalarine gondoril-
misdir. Odlu silah zadslari alan harbi qulluggularin anamnezlorine asasen hansi név silahlardan zodalon-
molori aragdirilan zamani xaSaratlorin azalan sira ilo 19,5% avtomat, 52% minaatan, 6% piyada va ya
tank aleyhina mina, 14% top, 1% ol qumbarasi, 2% snayper, 5,5% TOIR, 1,5% reaktiv artilleriya silahlar1
ilo toradilmasi molum oldu. Odlu silah zadalonmoalarine gors hospitalda 42% yaralarin birincili carrahi
islonmoasi, 7% laporatomiya, 9% torakosentez, 3,5% osteosentez, 2,5% otraflarin miixtalif soviyyadan
amputasiyasi, 14% eksternal fiksatorlarin qoyulmasi, 5% plastika, 6% visserotomiya carrahi amaliy-
yatlar1 icra edilmisdir. Odlu silah zadalonmalarinin téronma soraitlori yaralilarin anamnezina asason
arasdirildigda hadisalorin 99%-i diismon torafindon, 1%- i ehtiyatsizligdan téradilmis, 6ziino Xosarat
yetirmo va intihara cohd hallarina rast golinmamisdir. Odlu silah zodolari alan horbi qulluggularda 16%
miixtalif siimiik-oynaq zadalonmalori miisahide olunmusdur ki, bunlardan da 3,1%-i osteomielit ilo
fosadlagmisdir. Odlu silah zadalonmalari zamani miixtalif daxili orqanlarin patologiyalar: da miisahido
olunmugdur. Odlu silah zadslori alan horbi qulluggularda 37% morkozi sinir sistemi patologiyalari
(ensefalit, meningit, ensefalopatiya, parez vas ifliclor), 31% periferik sinir patologiyalari (nevritlar), 25%
tonoffiis orqanlar1 patologiyalar1 (sinusit, bronxit, pnevmoniya, pulmonit, plevrit), 3,5% ozolo-vator
patologiyalar1 (miozit, tendonit va S.), 15% modo-bagirsaq patologiyalar1 (gastrit, xora, enterit, kolit,
enterokolit), 12,5% iirok-damar patologiyalar1 (tromboz, flebit, tromboflebit, ritm pozgunluglari,
karditlor, kardiopatiyalar), 14,5% anemiya, 7% qaraciyar patologiyalar1 (hepatitlar), 7,5% sidik-ifrazat
orqanlar1 patologiyalari (nefrit, qlomerulonefrit, sistit), 9% goérmo orqani va 16,5% esitmo-miivazinot
orqani patologiyalari, 5,5% dari patologiyalart miisahido olunmusdur.

Voton miiharibasinds odlu silah zodslori alan soxslorin yas1 18-48 yas intervalinda olmus kisi cinsli
horbi qulluggulardir. Yaralananlarin 63,5%-in zabit, gizir vo miiddstdon artiq xidmot edon olmasina
asason demoak olar Ki, asas doyiison heyat pesokar harbgilor olmusdur. Osgar vo koniilli isa 36,5%
olmusdur. Birinci Qarabag miiharibasi zamani1 zadalonanlorin 89%-in osgor olmasini nazors alsaq
ordumuzun hazirda asason pesokar harbigilordon ibarst olmasini demak olar. Diismon toraf asason agir
silahlardan istifado etmisdir ki, yaralilarin 78%-i goalpa va kontuziya zadasi almig, comi 22%-i giillo
yarasi (al atict silahlar1) almigdir. Intensiv ddyiislor olan miiharibalords adoton partlayis zodolori giillo
zodolorindon daha ¢ox rast golinir [8].Birinci Qarabag miiharibasi (comi 2,5% harbi qullugguda
kontuziya miisahido olunmusdur) ilo miigayisads yiiksok dagidici imkanlara malik silahlardan gox
istifado olunmusdur [1]. 90,5% uzaq moasafodon yaralanmaya oasasan demok olar ki, yaxin doyiislar 0
gadar da gox olmamisdir. 51,5% harbi qullugguda miistarok zodslonmanin olmasi da yiiksok intensiv-
likdo doyiislorin getmasini diigiinmoys inkan verir [4]. Zadalonon harbi qulluggularin 46,5%-do sagalma,
45,5%-do saglamligin miivvagoti pozulmasi, 6,5%-ds alillik, 1,5%-ds 6liim miisahide olunmusdur ki,
bu da sanitar itkilorin qayitmaz itkilordon toxminon 5 dofs ¢ox oldugunu gostorir. Hansi ki, bir ¢ox
miiharibalordo bu nisbot 1/4 olmusdur [6]. Nahiyalor {izro daha ¢ox bas-boyun (29,5%), sonra iso
otraflarin (22,5%), dos gafasi (10,5%), va qarin nahiyasinin (8,5%) zadalonmalori miisahido olunmusdur.
Beynalxalq tacriibads otraflarda 50-75%, dos goafasinds 15-20%, bas-boyun va garinda 10% odlu silah
zodolonmalari miisahids olunur [2]. Xosarst alanlarin 29%-ds iki vo daha ¢ox nahiyanin birgo
zodalonmasi olmusdur ki, bu yiiksok dagidict imkanlara malik silahlarin genis istifado olunmasina dolalot
edir [5]. Odlu silah zadalonmoloarinin oksar hissasi (51,5%) kor, 195% dolib-kegon, 4% toxunan
yaralanma olmusdur.
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Voton miiharibasi zamani 6ziina Xasarat yetirma va intihara cahd hallarina rast galinmoamisdir, hansi
ki, Birinci Qarabag miiharibasi zamani kifayat qodor (17%) rast galinmisdir. Bu da 6lkamizds homin
dovrds formalasmis, nizami ordunun olmamasindan xabar verir. Digar silahli insidentlords oldugu kimi,
stimiik siniqlart ¢ox rast galinib vo osteomielit ilo fasadlasma 3,1% olub [7]. Dinc dévrds alinan odlu
silah zodalonmaloari ilo miiqayiso etdikds, dinc dovrds otraflardan sonra daha ¢ox bas-boyun nahiyasinda
zadalonmoya rast golinir, daha ¢ox gotl mogsadi ilo toradilir, daxili orqan patologiyalar1 az hallarda
inkisaf edir [3]. Bizim naticalor yeni nasil miiharibada odlu silah zadalonmalarinin avvalki miiharibe-
lordon xeyli forglondiyini gostarir [9]. Xosarat alanlarin 9%-i yiiksok ixtisasli miialicoys gondorilmisdir.
Yaralilara osason birincili corrahi islonmo aparilmisdir ki, biitlin miiharibalordo on ¢ox aparilan
omoliyyatdir [10].

Arasdirma naticasindo malum oldu Ki, Voton miiharibasi zamani odlu silah zodolori alanlarin oksar
hissasi pesokar horbi qulluggular olub. Daha ¢ox minaatanlardan istifads edilib. Yaxin masafali, intensiv
doyiislor cox olmayib. Sanitar itkilor gayitmaz itkilordon bes dofo ¢ox olub. Odlu silah zadalonmalori
daha ¢ox bas-boyunda va otraflarda miisahids olunub. Oziino xosarat yetirmo vo intihara cohd hallart
miisahido olunmay1b. Fosadlagsmalardan daha ¢ox morkazi va periferik sinir sistemi, tonoffiis sistemlori
orqanlarinda patoloji dayisikliklor inkisaf edib.
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Summary

The aim is to determine the diameter of the various sections of the facial canal, taking into account the cranial index and
sex differences on tomograms of the human skull. The material for the study was 133 tomograms. The studies were performed
in sagittal, axial and coronal projections with the identification of the facial canal.

Thus, in male brachiocranes, both on the right and on the left, the diameter of the inlet is somewhat larger compared to
the outlet, the stylomastoid foramen. These indicators are the smallest in men with a mesocranial type of skull. In women,
these indicators are somewhat less pronounced than in men and do not have a significant difference in turtles of different
shapes. Analysis of the results showed that the diameter of the facial canal has a larger diameter in the inlet, the smallest size
in the region of the labyrinth segment. Differences in diameter in all studied areas of the facial canal in skulls with different
cranial indices, as well as on the left and right, were not observed.

Keywords: facial canal, stylomastoid foramen, mesocrane, dolichocrane, brachicrane.

MNMOKA3ATEJIA JTUAMETPA PA3JIMUHBIX CETMEHTOB JIMIIEBOI'O KAHAJIA
Y XKUBOI'O YEJIOBEKA B HOPME
Kepum3ane I'vabHapa DuabxaH
Azepoaiinxanckoro MeaMmuuHCKOro YHuBepcuTeTa
https://orcid.org/0000-0002-3460-0130
kerimzadegulnaraatu@gmail.com

Pe3ome

OHpe,I[eJ'II/ITB JAUAMETPp PA3JIMYHBIX OTACIIOB JIMICBOI'O0 KaHajla Ha TOMOI'paMMax 4epera 4eJI0BCKa. MaTGpI/IaJ'IOM JJIs
HUCCIICAOBAHUA SABUIIUCH 133 TOMOFpaMMBI. I/ICCJ'IGI[OB&HI/IH BBIIIOJIHAJINCH B carm“raanoﬁ, aKCHaHBHOﬁ u KOpOHaprIX
HpOCKHI/IﬂX C BBIACJICHUEM JIMIICBOI'O KaHaJia, I/ISMGPHHI/ICB }ll/IaMeTpBI paSJ’II/I‘IHBIX yqaCTKOB JIMIOEBOI'O KaHaJjia.

Takum 06pa3oM, y My>KIHH OpaXxHOKPaHOB KaK CIIPaBa, TaK M CJIeBa JUAMETP BXOJHOTO OTBEPCTHUS HECKOJIBKO OOJIbIIIe
110 CpaBHeHI/II-O C BBIXOJHBIM — IIMTHUJIOCOCIICBUIHBIM OTBepCTI/IeM. 3TI/I IIOKa3aTCJIIN UMCHOT HAUMCHBIIINC pa3Mep1)1 y My)K‘-II/IH
C Me30KpaHI/IaJ'ILHI)IM THUIIOM qepena. Y JKCHIIWMH 3THU ITOKA3aTCJIIN HECCKOJIBKO MCHEEC BI:.Ipa)KeHBI. O}IHaKO MOXXHO 3aMCTHUTh,
4qTO 60J'I€C Y3KYI0 4aCTb COCTABJIACT J'Ia6HpPIHTHI:Iﬁ CCI'MCHT. AHaJ’II/IS PE3YJIbTATOB IMOKAa3aJl, YTO AUAMETP JIULEBOI'0 KaHalla
HUMEECT 60J'II:HII/Iﬁ AUAMETPp B BXOJHOM OTBCPCTUH, HaI/IMGHLIHI/Iﬁ pa3Mep B 06J'IaCTI/I J'Ia6I/IpI/IHTHOFO CEeIrMCEHTA. Pa3n1/1q1/1171 B
JANaMETPE BO BCCX UCCIICAYEMbIX YUACTKaX JIMIEBOT'O KaHaJla HE Ha6J’IK),HaJ'H/ICB.

Kmoqem,le CcJIOBA: J'II/IL[QBOf/i KaHaJl, HINJIOCOCUHEBUAHOEC OTBEPCTHUEC, ME3OKPAH, TOJIMXOKPaH, 6anI/IK.
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Kollodoki miihiim kanallardan biri do iiz sinirinin ke¢diyi iiz kanalidir (Sadlinski & Abdullayev,
2019). Bu baximdan {iz kanalinin tadqiqi, onun miixtalif hissalarinds (seqmentlarinds), ayriliklorindos
(diz¢ikorda) bucaglarmin, uzunlugunun, diametrinin, en kosiyi sahosinin normativ morfometrik
parametrlorinin miioyyon edilmasi aktuallasib. Uz kanalinin anatomiyasini ve onun variasiyalarini dorin-
don bilmak nevropatoloqlar iiclin miisyyan patologiyalarin diaqnostikasinda, eloco do otorinolarinqo-
loglar ii¢ilin bu hayati strukturun zodelonmamasi vo amaliyyatin tohliikesizliyini tomin etmak {igiin vacib-
dir. Bu kanal orta va daxili qulaq, mamayabanzar ¢ixint1 hiiceyralari ilo tomasda olur va farqgli diametra
malikdir.

Isin magsadi iiz kanaliim miixtalif hissalorinin diametrini tayin etmok idi. Material1 secarkan, gicgah
stimiiylinds iz sinirinin patologiyasi olmayan, homginin stimiiklords va beyinds har hansi yerdoyismo
ilo hacmli proseslori olmayan Xastolordon tomoqramlar gétiiriildi. Bir ¢ox miialliflorin fikrinca
(Sadlinski V.B., Movsiimov N.T., B.M.Hiiseynov & S.V. Sadlinskaya, 2020; Anson BJ, Harper DG &
Warpeha, 1963; Maru N, Cheita AC, Mogoanta CA & Prejoianu B., 2010) biz do sarti olaraq iz kanalini
ti¢ hissayo ayrilmigdir: labirint, timpanik (har ikisi tifiiqi) vo mastoid (v ya saquli). Homg¢inin kanalin
giracayini (daxili qulaq kegacoyi dibinin baslangicindan) vo biz-mamayabonzar doaliyin diametrini
Ol¢iilmiigdiir. Todqiqatda liz kanalinin dizinin diametri Ol¢lilmiisdiir. Aksial proyeksiyada labirint
seqmenti aydin goriiniir, timpanik hisso iSo nazik stiimiik divarina goro zoif vizuallagdirilir. Biitiin
ragomsal molumatlar qeydo alinmis vo IBM Statistics SPSS-26 proqramindan istifado etmokls variasiya
vo dispersiya iisullar1 ilo statistik islonmisdir (Qafarov 1.A.,2021).

Beloliklo, tiz kanalimin giracayinin diametri biz-mamayosbonzor dsliyinin diametrindon daha
boyiikdiir. Kisi braxiokranlarda - sagda 3,27 dofs, solda 3,26 dafo; dolikokranlarda - sagda 3,22 dofo,
solda 3,03 dafo; mezokranlarda sagda 2,87 dofo, solda 2,94 dofs. Qadinlarda braxiokranlarda - miivafiq
olaraq 2,8 va 2,9 dofo, dolikokranlarda, miivafiq olaraq, 3,04 vo 3,2 dofo vo mezokranlarda, miivafiq
olaraq, 2,95 va 3,02 dofa. Belalikls, hom sagda, ham do solda olan kisi braxiokranlarinda giracayinin
diametri diametri stilomastoid foramen ilo miiqayisods bir godor boyiikdiir. Mezokran kallo tipli kisilordo
bu gostaricilor an kigikdir. Qadinlarda bu gostaricilor kisilora nisbaton bir godor az ifads edilir vo
miixtolif formali kallalords shamiyyatli forg yoxdur. Mikrokompiiter tomoqrafiyadan istifado edarok iiz
kanalinin ti¢ol¢ilii todqgiginin naticalorini miizakirs edorkon qadinlarda {iz kanalinin ayri-ayr seqment-
larinds eninin daha kigik olgiilari do gostorilmisdir (Kefalidis et al., 2010; Murai et al., 2010; Rai, Lal,
Motwani, & Thukral, S., 2015; Vianna et al., 2014). Kisilords oldugu kimi gadinlarda da sag va sol
toraflori miiqayiso edorkon shomiyyatli forglor geyds alinmamisdir. Bundan alava, miixtalif kallo indeksi
olan insanlarda labirint segmentinin, tiz kanalinin dizinin vo mastoid seqmentinin 6l¢iilari ham kisilorda,
hom do qadinlarda, sagda vo solda biz-mamayabanzar doaliyi ilo miigayisada shamiyyatli bir forge malik
deyildir. Bununla bels, daha dar hissenin labirint seqmenti oldugunu gérmok olar (Jakkani, Karnawat,
Vittal & Kumar, 2013; Hohman & Hadlock, 2014; Saini et al., 2011).

Belalikls, todgiqatin naticalorini imumilosdirarak asagidaki naticalora galo bilarik. Naticalorin tahlili
gostordi ki, {iz kanalinin diametri girisdo daha boyiik diametrs, labirint seqmentinin bolgasinds an kigik
olgliyo malikdir. Kisilordo kanalin diametri gadinlara nisbaton bir godoar genisdir. ©lds edilon molumat-
lar, bir torofdon, iiz sinirinin bazi patologiyalarini (Bell iflici) izah etmok ii¢iin praktik shomiyyat kash
edir (Jin, Xu & Qu, 2017; Kang-Jae et al., 2014) va iiz kanalinin KT miiayinasinds miiqayisali normativ
molumatlar kimi da istifado edilo bilar.
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Summary

In cases of falling from one’s own height position, craniocerebral injury leads to death much more often than other
injuries. The study analyzed data from the inquiry and the preliminary investigation. Determining the force of mechanical
action by the nature of the existing damage is one of the most challenging issues in studying injury biomechanics. In our
study, the kinetic energy of the head upon impact was determined by known physical formulas. The formula determines the
speed of the head at the moment of impact: V:\/Zg—H , Where: V —is the speed of the head upon impact, g —acceleration of
fall, and H — the height of the victim. Kinetic energy was determined by the formula: E=mV?/2. Where E —the kinetic energy
of the head (J), V — the speed of the head when falling, and m —the mass of the body. The average kinetic energy of the head,
at which there is no damage to the skull bones, is 1078.847 J. The maximum value of the average kinetic energy is 1246.521
J. We found a strong correlation between the studied parameters (r=0.98, p<0.001).

Keywords: falls from a height of one’s own height position, traumatic brain injury, fatal injuries.

MMATOJOI'MYECKOE UCCJIIEAOBAHUE CMEPTEJIBHBIX TPABM I1PU MAJAEHUAX C
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Pe3ome
B cnyqaﬂx naJCHUs Ha IINIOCKOCTH, KaK HpaBI/IJ'IO, HpI/IXOJZ[I/ITCSI HUMETHh IOCJI0 C lIepel'[HO-MO3l"OBOI‘/’I TpaBMOﬁ, KOTOpaSI
3HAYUTCIIBHO YaIle, 4YeM apyme HOBpe)K)IeHI/Iﬂ, BCTpeanOH_H/IeCH l'IpI/I 3TOM BUIC TpaBMI:.I, l'IpI/IBOJlI/IT K CMepTI/I. Pa60Ta
mpoBOANTIaCh Ha CO6CTB€HHOM Cy}le6H0-Me}II/IHI/IHCKOM Marepuali€, aHajlu3€ JaHHbIX JO3HAHUA W NPECABAPUTCILHOTO
CJIeACTBUA. Onpe,ueneHHe CHUJIBI MEXAHHUYECCKOI'O BO3,HGI7[CTBI/I$[ I10 XapaKTepy UMCIOIINXCA HOBpe)KI[eHI/Iﬁ SABJISACTCA OOHUM U3
HaI/I6OJ'IC€ CJIOKHBIX BOIIPOCOB 6I/IOM€X21HI/IKI/I HOBpeX(I[eHHﬁ. B HalleM HUCCICAOBAaHUN KUHCTUYCCKAA SHEPIrusa roJIOBbI IpU
yYaape ornpeacidiach Mo MU3BCCTHBIM (1)I/I3I/I‘ICCKI/IM (bopMynaM. CKOpOCTL TOJIOBBI B MOMCHT YyJapa OHnpeAcsACTCs I10

dopmyne: V=,/2gH rre: V — cKOpOCTb TOJIOBBI IPH yJape, g — yCKOpeHHe cBoOotHOT0 naenus, H — pocT nocrpanasmiero.

Kunerunueckass sneprus onpeensiack no gopmyine: E=mV?2/2. Tne E — kunetnueckas sHeprus royiossl (Jx), V — ckopocTs
rOJIOBBI IPH MaJeHUH, m — Macca Tena. CpeaHss KUHEeTHYeCKasi SHEPTHs TONOBBL, IPU KOTOPOH OTCYTCTBYIOT OBPEXKACHUS
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KocTel uepena, cocransaer 1078,847 Jlx. MakcuManbHOE 3HaUEHUE CPEeJHEN KHHETUYECKOM SHEpruM cocTaBmusaeT 1246,521
Jx. KoppensuuoHHas 3aBUCUMOCTb MEX/Ty HCCIIEyEeMbIMH ITapaMeTpaMu BelpaxkeHa cuiibHo (1=0,98, p<0,001).

KnaioueBble cinoBa: majaeHust U3 MOJOKEHUST “cTOs” (C BBICOTBHI COOCTBEHHOT'O POCTa), YEPEHNHO-MO3TOBas TpaBMa,
CMEPTENbHBIC TPABMBI.

Diinyada mohkama-tibbi ekspertizasinin aktual problemlarindan biri olan 6z boyu hiindiirliiyiindon
yixilma hazirda patoloq anatomlarin diqqat morkszindadir. Bu sahado miixtalif xasaratlorin sabab vo
soraitinin tohlili sahasinds giindon giina yeni metodikalar va iisullar islonib hazirlanmaqdadir. ©dabiy-
yatda verilmis miixtalif istintaq amsliyyatlarinda bas veran hadisalori aragsdiran zaman malum olur Ki,
bir ¢ox hallarda xoasaratlorin bas verma soraiti hagqinda yegana moalumat monbayi hom meyidin, ham do
canl1 soxsin mahkomo-tibbi ekspertizasinin naticaloridir [1-4].

Oz boyu hiindiirliiyiinden soth iizorina yixilma zamani 6liim hallarmin sobablorinin vo cinayat
torkibinin aragdirilmasi ¢ox ¢atin diagnostika olunan va miirokkab prosesdir. Belo zodalonmalarin diag-
nostikasinin miirokkabliyi va ¢atinliyi soth {izorina yixilmanin bir sira novlarindon, amalo gelmo mexa-
nizmi va badan Xasaratlorinin miixtalif lokalizasiyalarda olmasindan irali golir [5]. Bu lokalizasiyalar
arasinda kollo-beyin travmalar1 naticesinds bas vermis 6liim hallar1 daha genis yayilmisdir. Todgigatin
mogsadi 6z boyu hiindiirlitylindon yixilaraq 6lon soxslords bas koallo-beyin travmalarinin agirliq doro-
casinin giymatlondirilmasi olmusdur.

Oz boyu hiindiirliiyiinden yixilma naticasinda zadolonon soxslorin aldig1 travmalarim arasdirmagq
mogsadilo 2006-2007-ci illordo Baki soharinds bas vermis gozalarda yaralanan vo 6lon 118 saxsin moah-
koma-tibbi ekspertizasinin naticalari klassik va yeni 6l¢gmoa metodlari vasitasilo aragdirilmisdir. Bu mag-
sadlo meyidlorin (6 nofor) mohkomo-tibbi ekspertiza miiayinalori giymotlondirilmis, morfometriya,
antropometriya, biomexaniki analiz vo statistik analizlor aparilmigdir. Bu zaman 6z boyu hiindiirlii-
yilindon yixilaraq 6lon saxslorda Kallo-beyin travmasinin agirliq daracasi tadqiq edilmisdir.

Tadgiqata daxil edilmis saxslor 1-81 yas arasinda olmusdur. Onlardan kisi cinsli 21-30 yasli soxslor
¢oxluq toskil etmisdir. Oz boyu hiindiirliiyiindon yixilaraq xasarat alan soxslords alkogol gobuluna bagl
yixilmalar digor yixilmalara nozaron 3 dofa azliq toskil etmigdir. Kollo-beyin travasindan bag veran 6lim
hallarinin arasdirilmast zamani molum olmusdur ki, izolo olunmus kallo-beyin travmasi 6liimciil
yixilmalarm 50%-ni toskil edib. Izolo olunmus kalla-beyin travmalar1 daha ¢ox yan vo arxa badan sothi
izorino diismo zamani misahido olunmusdur (43,75%). Tadqiqatin naticolori miixtolif tisullarla todgiq
edilmisdir. Zorba vaxti basin siirati V:\/Zg—H diisturu vasitasi ilo hesablanmisdir. Burada: V — hadisa
vaxtt bagin horokat surati, g — sorbast diisiisiin siiratlonmasi, H- yixilanin boyunun hiindiirlityii. Kinetik
enerji E=mV?2/2 diisturu ilo hesablanmisdir. Bu zaman E — basin kinetik enerjisi (Coul), V — hadisa vaxti
basin harokot surati, m — badon ¢okisi. Xasarat alanlarda orta kinetik enerji 1078,847 Coul, an yiiksok
kinetik enerji 1246,521 Coul olmusdur. Bu gostaricilor arasinda korrelyasiya alagalori (r=0,98, p<0,001)
askar edilmisdir.

Alinmis naticalora asason deys bilorik ki, 6liimciil kollo-beyin travmalarinda kinetik enerjinin toyini
kollo siimiiklorinin zadalonmosinin agirliq daracasini giymatlondirmok {iglin vacib gostaricilordon
biridir.
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Summary

From a morphological point of view, the lymphoid apparatus of the human intrahepatic bile ducts has not been studied
yet. For this reason, the aim of the study was to clarify the structural features of the lymphoid formations of the human
intrahepatic bile ducts in normal conditions.

The microanatomy and microsyntopia of the lymphoid tissue of the intrahepatic bile ducts were studied on 24 cadavers
of people of different ages. Total preparations of the lymphoid formations of the intrahepatic bile ducts were examined
according to the method by T. Hellman. The microscopic preparations were stained according to Van Gieson, with
hematoxylin-eosin, with methylene blue. The reaction of silvering by the method of Grimelius was selectively carried out.
The quantitative indicators obtained during the study were analyzed by modern biostatistical methods.

The results of the study showed that the human intrahepatic bile ducts have a developed lymphoid apparatus. The cells
of the lymphoid series are always located near the bile ducts. Normally, all morphogenetic forms of lymphoid tissue (diffuse
lymphoid tissue, compact accumulations of lymphoid cells - lymphoid nodules) are detected around the human intrahepatic
bile ducts. Qualitatively, the lymphoid formations of the intrahepatic bile ducts have the same cellular composition. In the
composition of these formations, lymphocytes predominate (50-70%). In addition, the plasma cells, macrophages, reticular
and mast cells have been identified. Cells with signs of mitosis were always found in the lymphoid tissue.

A gradient was found in the lymphoid apparatus of the intrahepatic bile ducts from the porta hepatis to the lobules of the
liver.

Keywords: Liver, bile ducts, lymphoid formations, lymphoid cells, total preparations.
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Pe3rome

C Mopdonornueckoil TOUKH 3peHus JTUM(OUAHBIA ammnapar BHYTPUIICYCHOYHBIX JKEITYHBIX HMPOTOKOB YEJIOBEKA 10
HACTOSIIIEr0 BPEMEHH OCTaeTcs Heu3y4eHHBIM. [10 9T0il MpUYMHE LeNbI0 HCCIIEA0BaHMS SBUIOCH YTOUHEHHE CTPYKTYPHBIX
ocoOeHHOCTeH TMM(POUIHBIX 00pa30BaHUl BHY TPUIICUCHOYHBIX JKEITYHBIX IIPOTOKOB YeI0BEKa B HOpMe.

MHKpOaHATOMHIO U MHKPOCHHTONHIO JUM(OHIHONH TKaHH BHYTPHUIICUYCHOYHBIX JKETYHBIX IPOTOKOB M3ydasn Ha 24
Tpymnax JIoJed pa3Horo Bo3pacTa. ToTanbHbIE TpenapaTsl JUM(OWIAHBIX 00pa30BaHUI BHYTPUIIEYEHOYHBIX JKEIUHBIX
NIPOTOKOB HCClIeAoBalK Mo Meroay T. XemMaHa. MUKpOCKONMYECKHe Ipenaparbl okpamuBanu rno Bax ['uzony,
reMaTOKCHIIMH-203MHOM, METHJICHOBBIM CHHMM. BBIOOpDOUHO mpoBoAMIM peakimio cepedpenus no merony ['pumennyca.
KonnuyecTBeHHBIE IOKa3aTeNd, MOJIYyYEHHbIE B XOJE HCCIENOBaHMS, OBUIM IPOAHAIN3UPOBAHBl COBPEMEHHBIMHU
OMOCTaTUCTUUECKHMHU METOIAMH.

PesympTaThl MCCIeOBaHMS IMOKA3alH, YTO BHYTPHIICYCHOYHBIC J>KCIYHBIC MPOTOKH YENOBEKAa HMEIOT Pa3BHTHIH
nuMbonHbIi anmapar. Kietku TuM(GOUIHOTO psfa BCeraa pacloiaraloTcs BO3JE JKETYHBIX NPOTOKOB. B Hopme BOKpyr
BHYTPHIICYCHOYHBIX JKEYHBIX IPOTOKOB YENIOBEKa BBIABIIOT BCe MopdoreHeTHyeckre (OpMbl JUMGPOUTHOH TKaHH
(muddy3Has mumdonaHas TKaHb, KOMIAKTHBIC CKOIUICHUS JTUM(OUIHBIX KIETOK - JUMGOHIHBIE y3enkn). KauecTBeHHO
nuMdonHbIe 00pa30BaHUs BHYTPUICYCHOYHBIX KETYHBIX IPOTOKOB MMEIOT OJHOTHUITHBIN KICTOYHBIA cocTaB. B cocraBe
3THX 00pa3oBaHuii mpeodnaaatot aumMdorutet (50-70%). Kpome Toro, ObuTH HaACHTH(GUIINPOBAHBI IIA3MOIMTEI, MAKPO(har,
PETUKYJISIpHBIEC ¥ TY4YHBIE KIETKH. B M onHOM TKaH! Beerja BhISBIISIMN KIETKH C IPU3HAKaMH MHUTO3a.

OOHapyXeHO HalIW4Me I'paJMeHTa B JUM(OHIHOM anmapaTe BHYTPHIICUCHOUHBIX JKEIYHBIX MPOTOKOB OT BOPOT 1O
JI0JIeK NICYCHHU.

KaioueBble cioBa: [leueHb, xequHble MPOTOKH, JTMM(pOUIHbIE 00pa30BaHus, KIETKH JUM(POUIHOTO Psia, TOTaJbHbIC
npenaparsl.

Miiasir zamanda xroniki qara ciyar xastaliklori, o cimladan sirroz vo hepatosellulyar karsinoma hor
il 1 milyondan ¢ox insanin 6liimiina sabab olur [5,s0h.6; 8,50h.7]. Yer kiirasi ahalisinin har on sakinindan
biri gara ciyar vo 6d ¢ixarici yollarin xastaliklarindan aziyyat ¢okir ki, bu da erkon adekvat diagnozun
qoyulmasinin vacibliyini gostorir [6,50h.638; 9,50h.532]. Buna goro do qara ciyar tokco corrah vo
terapevtlorin deyil, morfologlarin da digqat morkazinds olmaqgda davam edir [7;10, sah.871].

Miixtalif orqanlarin limfoid strukturlar eyni doracodo genis todgiq edilmomisdir. Elmi odobiyyatda
od kisasinin [3,s0h.7], 6d kisasi axacaginin [4,s0h.6], imumi qara ciyar Vo iimumi 6d axacaqlarinin
[1,50N.7; 2,50h.6] limfoid toromolorinin anatomiyasi va topoqrafiyasi haqqinda molumatlara rast golinir.
Lakin, garaciyordaxili 6d axacaqglarinin limfoid strukturlar az 6yronilmisdir. Qeyd edilon strukturlar
haqqinda rast galinon malumatlar iss ¢ox qisa va fragmentardir, miiasir taloblora cavab vermir vo alinan
naticalorin diizgiin komiyyatca giymatlondirilmasi apariimamisdir.

Yuxarida geyd edilanlori nazars alarag todgigatda normada insanin qaraciyordaxili 6d axacaqlarinin
limfoid téromalorinin qurulus xiisusiyyatlorini aydinlasdirmagi qarsiya mogsad qoyulmusdur.

Tadqiqat obyektini miixtalif yasl 24 (10 qadin, 14 kisi) insan meyitindon gotiiriilmiis qaraciyardaxili
0d axacaqlarinin limfoid strukturlari togkil etmisdir. Se¢cimoa patoloji-anatomik ekspertiza zamani immun
sistem va qara ciyar xastaliklori askarlandigi meyitlor daxil edilmamisdir.
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Meyit materiallart Azarbaycan Respublikasi Sohiyys Nazirliyinin “Mohkoma Tibbi Ekspertiza va
Patoloji Anatomiya Birliyi” publik hiiquqi soxsin vo Azarbaycan Tibb Universitetinin insan anatomiyas1
Vo tibbi terminologiya kafedrasinin meyitxanalarindan gotiiriilmiisdiir.

Insan meyitlorindon gétiiriilmiis qaraciyordaxili 6d axacaglarmin limfoid téromalorinin total prepa-
ratlar1 T. Hellman metodu ilo tadqiq olunmusdur. Limfoid strukturlarin mikroanatomiyasi va mikrosin-
topiyast mikroskopik preparatlarda dyronilmisdir. Mikroskopik preparatlar Van Gizon metodu ils, hema-
toksilin-eozinlo, metilen abisi ilo boyadilmisdir. Segici olaraq Grimelius metodu ilo glimiislomo reak-
siyasi yerina yetirilmisdir.

Tadgigat zamani alinmis komiyyat gostoricilori miiasir biostatistik tisullarla tohlil edilmisdir.

Torofimizdon aparilmis struktur analiz gostarir Ki, qaraciysrdaxili 6d axacaqlari inkisaf etmis limfoid
aparata malikdir. Limfoid sira hiiceyralori 6d axacaqlar yaxiliginda vo ya strafinda yerlosirlar.

Oldo etdiyimiz molumatlara gors, normada insanin qaraciyardaxili 6d axacaqlarinin otrafinda limfoid
toxumanin biitiin morfogenetik formalart (diffuz limfoid toxuma, limfoid hiiceyralorinin kompakt
soklinds toplantisi - limfoid ditytinciiklor) askar edilir. Eyni zamanda, limfoid diiyilinciiklorin shomiyyatli
bir hissasi aktiv antigen tasir gostaran ¢oxalma morkoazina malikdirlar.

Keyfiyyst baximindan qaraciyordaxili 6d axacaqlarinin limfoid téromalori eyni tipli hiiceyra
torkibina malikdir. Bu téromalards limfositlor shamiyyatli tistiinliik toskil edir (50-70%). Bundan basqa,
plazmositlor, makrofaglar, retikulyar va tosqun hiiceyralor miisyyon olunmusdur. Limfoid toxumanin
torkibindo mitoz olamatlori olan hiiceyrolor daim askar edilmisdir. Bu hiiceyralorin mévcudlugu
limfositopoez proseslorinin getdiyini siibut edir.

Beloliklo, garaciyordaxili 6d axacaqlarmin limfoid toxumasmin hiiceyra torkibi spesifikdir vo
timumilikdo immun sistemin digar periferik orqanlarina uygundur.

Tarofimizdan garaciyardaxili 6d axacaqlarinin limoid aparatinda qara ciyar qapisindan onun paycigi
istigamotinds limfoid diiyiinciiklorin sahasi 1,3-1,5 dofo (p < 0,05), limfoid siras1 hiiceyralorinin sixligi
1,3-1,7 dofa (p < 0,05) artir. Lakin, qaraciyordaxili 6d axacaqlarinin limfoid toxumasmin hiiceyra
torkibinds gradient dayisikliklor askar edilmomisdir.

Belaliklo, todqiqatda adekvat secilmis faktiki materiallar asasinda qaraciyardaxili 6d axacaqlarinin
limfoid aparatinin morfologiyasi haqqinda molumat slds edilmisdir.

Tadgigatin praktiki shamiyyati ondan ibaratdir ki, alds edilocak naticalar patofiziologlara (qaraciyar
Vo 6d cixarici yollarin patogenezini daha dorindon basa diismok tigiin), hepatologlara (bu nahiyanin
miixtalif nozoloji formalarinin miialicasinin keyfiyyatini yaxsilasdirmagq ti¢iin), carrahlara (qaraciyarda
aparilan implantasiya carrahi omoliyyatlarin anatomik osaslandirilmasinda) faydali ola bilor. Olds edi-
lacok malumatlar garaciyar vo 6d ¢ixarici yollarin patologiyalari zamani gétiiriilon biopsiya vo seksion
materiallarla miiqayiso tigiin standartlar (normativlar) kimi istifads oluna bilor. Bu molumatlardan todris
prosesindo (morfoloji fonlor iizra tolobaloro, “Hepotologiya” ixtisasi iizro ordinator vo rezidentlors
kegirilon darslords), iimumi profilli hakimlorin hazirlanmasinda istifado oluna bilor.
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PATELLOFEMORAL AGRI SINDROMU OLAN QADINLARDA POSTURAL
SABITLOSDIRM® MOSQLORININ AGRI VO FUNKSIONALLIGA TOSIRI
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EFFECTS OF POSTURAL STABILIZATION EXERCISES ON PAIN AND
FUNCTIONALITY IN WOMEN WITH PATELLOFEMORAL PAIN SYNDROME
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Summary
Patellofemoral pain syndrome (PFPS) lower extremity strain (eg, walking, running, jumping, climbing stairs, prolonged
sitting and mobility, climbing stairs, squatting).
This randomized controlled clinical trial was conducted within two different clinical trials with PFAS using stabilization
and therapeutic exercises. An exercise program was implemented to evaluate the effectiveness of the group. Participants: The
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study included 42 patients with unilateral patellofemoral pain syndrome and prolonged sitting for more than 6 months, going
down stairs, running; knee bend, skip/jump; pain was assessed on palpation of the patellar facet. Visual Analogue Scale
(VAS) (0-10 cm) was used. Activity pain was evaluated with Kujala Patellofemoral Pain Scale. In the first group, which is
the research group, stabilizing movements were performed along with therapeutic knee gymnastics, and in the second group,
which was the control group, only therapeutic knee gymnastics was performed. Exercises were performed under the
supervision of a physiotherapist. and therapeutic gymnastics for knees was given as a home program. Evaluations were
performed before treatment and after treatment for all cases. Final evaluation of function was performed in two groups before
treatment (week 0), after 6 weeks of treatment (6 weeks) and at week 12. Only women were included in the study because
previous studies have shown some gender differences in strength and kinematics. A 6-week knee exercise program
supplemented with postural stabilization exercises was found to be more effective in improving strength and function and
reducing pain in women with PFPS.
Keywords: Patellofemoral joint, Anterior knee pain, Patellofemoral pain syndrome, sports injury.

BJIMSTHUE YIIPAYKHEHUH JJIS1 TIOCTYPAJBHOM CTABUJIN3AIINU HA BOJIb U
OYHKIUOHAJIBHBIE BOSMOKHOCTMU Y )KEHIIWH C HATEJIJIO®EMOPAJIbHBIM
BOJIEBBIM CUH/IPOMOM
I'yceiinoBa Yabkap Acjan
A3zepOaiinxanckas 'ocynapcreennas Axkagemusi ®usuveckoii Kyastypsl u Cnopra
https://orcid.org/0000-0002-1611-0859
huseynovaulker@gmail.com

Pe3rome

[aTtemnodpemopanbrblii 6oxeBoit cuaapoM (IIOEC), HanpsHkeHre HIDKHIX KOHEYHOCTEH (HampuMmep, Xons0a, Oer,
MIPBDKKH, TIOABEM TI0 JIECTHHIIE, AJIUTEILHOE CUICHHUE U TIOABHKHOCTD, TIOABEM 10 JIECTHHIIE, IPHCEIaHNE).

3T0 paHIOMHU3UPOBAHHOE KOHTPOINPYEMOE KIMHUYECKOE HCCIIEI0BAHUE OBIJIO IPOBEACHO B paMKax JBYX Pa3IMIHBIX
kiuHIYecknx ucnbiTannii ¢ [IOAC ¢ ncnoap30BaHHEM CTAOWIIN3AINY U JIe4eOHOM TIMHACTHKH. [IporpaMma yrpaxxHeHui
ObuTa peanu3oBaHa Ui OLECHKU 3(PPEKTUBHOCTH TPYIIbI. YYacTHUKU: B mcciaemoBanne ObUTH BKIIIOUYCHBI 42 MallMeHTa C
OJTHOCTOPOHHHM TaTesuio(eMopaibHbIM 00JIEBBIM CHHIPOMOM U ITPOJIOJDKUTENBHBIM CHICHHEM B TeueHHe Ooliee crapiie 6
MECSIIIEB, CITyCK I10 JISCTHHIIE, Oer; CrubaHue KOJICH, MPBIKOK/CKaY0K; 00JIC3HEHHOCTh OIICHUBAIACH TIPH MAbIAIIH (PaceTKH
HaJIKOJIeHHUKA. Vcronp3oBanu Bu3yanbHO-aHajoropyto mxany (BAII) (0-10 cm). boms mpu akTHBHOCTH OLIEHWBAIH IO
natesutopeMopanbHoit mikane Oomu Kysna.B mepBoit rpymme, SBISIOLICHCS HCCISIOBATEIbCKON, HApsSay C JieueOHOMH
KOJICHHOW TMIMHACTHUKOH BBIITOJIHSUTICH CTAOMIN3UPYIOIINE IBH)KEHHS, BO BTOPOI IpyINIle, KOTOpas SBISIACh KOHTPOJIBH O,
BBITIOJTHAIACH TOJIBKO JIeUeOHas KOJICHHAS! TAMHACTHKA. Y TIPayKHEHHS BBITIOIHSUINCH 110]] HAOIr0IeHneM (PU3H0TepaIeBTa. a
neyeOHas TUMHACTHKA JJIsI KOJICHEH /1laHa B KauecTBe JoMamiHed nporpamMMbl. OIEHKH MTPOBOAMINCH 0 JICYEHHS M T10CTe
JIedeHns BO Beex ciaydasx. OKoHUaTenbHas OleHKa (pyHKINHU IPOBOANIIACH B JIBYX Ipymmnax 1o jgedenus (0-s1 Henesst), uepes
6 Hezxenpb JieueHus (6-s Henmessl) U Ha 12-i Henmene. B mccnenoBaHne ObUIM BKIIIOYEHBI TOJBKO JKCHIIWHBI, TIOTOMY YTO
MpebIAYIINEe UCCIIEIOBAaHN MTOKa3aJIi HEKOTOPhIE TeHIEpHBIE PAa3Uyns B CHIIe U KHHeMaTuke. beuto o6HapyxeHo, 4To 6-
He/leTbHAs IMPOrpaMMa YHPAaKHEHHH IS KOJIEeHEeH, TOMOJIHEHHAs YHpPaKHEHISIMH Uil cTabWiM3allié OCaHKH, Ooiee
s eKkTUBHA I YIAyULISHUs CHIIbl 1 QYHKIMH M yMeHbLIeHUs 60 y sxeHuuH ¢ [IOBC.

KiroueBble ciopa: Ilatemnodemopansibiii cyctaB, boiab B mepeaHem koJieHe, IlatemnodemMopanbHbIii 005€BOM
CHHJIPOM, CIIOPTHBHAS TPaBMa.

Patellofemoral agr1 sindromu (PFAS) ¢combalmak, uzun miiddst diz symak va ya pillokonlors
qalxmaq, idmanla masgul olmagi mohdudlasdirmaq kimi giindolik hoyat foaliyysti zamam agri ilo
xarakterizo olunan bir simptomdur. (1 soh. 17-28) Ovvalki todgiqatlar qal¢a azalalorinin funksiyasi ilo
asag1 otraf zodslori arasinda slags oldugunu gostarir. (7 soh. 1-12)
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Bouisset iddia edir ki, gévds Vo ganaq stabilizasiyasi atraflarin biitiin horokatlori tigiin vacibdir(4 sah.
34-48). Govdo Vo pelvisi idars eds bilmomoasi alt ekstremitolorin horokatlorine vo patellofemoral
komplekso tasir edacokdir. (14 sah. 54-65 ,15 soh. 14-23)

Patellofemoral agri sindromu (PFAS) olan 42 koniillii gadin bu todgigata daxil edilmisdir. Subyektlor
tosadiifi olaraq iki qrupa boliindii: terapevtik diz mosqlari vo sabitlosdirmo mosqlari 1-ci qrupa totbiq
edildi (n = 22); Ikinci qrupa (n=20) terapevtik diz mosqleri totbiq olundu. Biitiin xostolords agr,
hamstring agrisi, miialicadan avval, sonra va 12 hoftads elastiklik, funksiya, agsagi otraf azalolorinin giicii
Vo postural nazarst giymatlondirilmisdir.

Bu randomizo edilmis noazarst edilon klinik sinaq stabillosdirmo Vo terapevtik masqlarin tatbiq
olundugu PFAS ils iki forgli klinik sinaqda aparilmisdir.

Istirakgilar: Todgigata birtorofli patellofemoral agr1 sindromu olan 42 qadin xaste daxil edilmisdir.

Cadval 1.
Postural sabitlosdirma progqrami Terapevtik diz masqlori proqram
 Qalca fleksorlar1, hamstring, itb, bel ekstensorunun e Hamstring gorma
gorms horokati *iTB gormo
o Yiiriis e Firlanma
e Ayagin barmagina vurma *Korpii
e Korpii qurma ¢ Diiz ayaq qaldirma
e Diiz ayaq harokoti e izometrik quadriseps (250 giin arzinda)
e Diiz ayagi yan torafo qaldirma e izometrik adduktor (giin arzindos 50)
o Meyilli diz ayilmosi e Qalga otrafindaki azalslorin giiclandirilmasi
o Arxa listo Uzanan daironin ¢okilmosi o Coki transferi
® Yan iisto uzanarkon dairovi harokat edin ¢ Yumgsaq yerds ayaq barmagqlarinda vo
o Meyilli kobra horokati dabanlarda yerimok
o Siirlinmo Vaziyyatindo omba vs dizin uzanmasi
o Daimi ¢oki transferi
o Lunge masqlori
o Swissball tizarinds oturarken omba fleksiyast
o Swissball tizorinds oturarken 6n-arxa g¢oki transferi
e Ayag1 ayaq Usto duran yelgokon topun iizorino
goyaraq pillalars galxmag

Cadval 2. Xastalarin demogqrafik xiisusiyyatlarinin miiqayisasi

Qrupl Qrup 2
Yas: 45.41+4.39 45.50+5.52
Coki: 68.80+9.70 73.05+12.89
Boy: 160.3246.08 158.65+4.80
Agr1 miiddati: 12.45+7.77 15.30+9.32

Istisna meyarlar1 a) indiki vo ya ovvallor diz agrisi, travma, corrahiyys vo diger oynaq xostoliklori
olan xastolor, b) diz baglari, bursa, meniskiis vo sinovial qivrimlarin zodalonmasi vo ya disfunksiyasi
olan xastalor, ¢) idmanla mosgul olanlar, rogabot gabiliyyati, d) diz oynaginda rentgenoloji siibut
olunmus artroz olanlar, ¢) yerimoyo tosir edoa bilocok nevroloji problemlori olanlar.Todgiqat zamani
subyektlora analjeziklar va iltihab sleyhina dormanlar gabul etmamak tévsiys olunub.
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1-ci grup: Fizioterapevtin nazarati altinda 6 hafto miiddotinds haftods 3 giin stabillogsdirmo masqlori
edildi.

9sas stabillasma: Cadvalds gostarilon masqlar 5 dofa yerina yetirildi va ilk 2 hofts arzinds xastalorin
6z badan ¢okilorindan istifads edilmisdir. Sonraki 4 hofts arzinds Xasts ticlin uygun elastik miiqavimot
bandi secildi va giicii artirmaq ti¢iin bantla masqloar edildi. Xastoalordon evda masq programini giinds 3
dafa, har mogqin 10 tokrart ilo etmalari istondi.

2-ci qrup: Diz mosqlari programi ilk 2 hafts arzinds 6z badon ¢okilorindan istifads edarok giinds 3
dofa 10 tokrar mosq etmolori istondi. Sonraki 4 hoftads Xasts tiglin uygun elastik miigavimat bandi segildi
Vo giicli artirmagq {iglin bantla masqlor edildi.

Natica olgmalari: Qiymatlondirmadan avval subyektlor stasionar velosiped erqgometrinds 5 dagige
arzindos agrisiz normal harokat diapazonunda idilar. isinirdilor. Visual Analogue Scale (VAS) (0-10 sm)
istifado edilmisdir(8 soh. 19-22). Foaliyyat agris1 Kujala Patellofemoral Agri Skalasi ilo giymatlondirildi
(1 sah. 3-9, 12 soh. 2-5)

Oweek EBweek 12 week

Naticolor agr1, elastiklik, funksiya, giic, doziimliiliik, postural nazarat vo Kujala patellofemoral agri
skalas1 parametrlori baximindan iki qrup arasinda statistik cohotdon ohomiyyatli idi (p<0.05). Biitin
parametrlori nozaro alinmagqla 1-ci qrup miialicodon sonra boylik ugur qazanmigdir (p<0,05).Postural
sabitlogdirma masqlarinin slave olundugu 6 haftolik diz masqlori programi, PFPS olan qadinlarda giicii
vo funksiyani yaxsilagdirmaq vo agrilart azaltmaqda daha tasirli idi.
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Summary

One of the important aspects of rheophysical problems in hydrocarbon extraction is regulation of thermohydrodynamic
properties of liquid systems using physical and physicochemical methods. The constituent parts of real fluid systems are
practically non-conducting, non-magnetically active components (. Teodorovich, E.V.; Trofimov, A.A.; Shumilin 1.D., 2011).
Real heterogeneous hydrocarbon systems, from the structural point of view, consist of an infinite number of microscopic
local ion-electrostatic cores distributed in the volume of the dispersion medium.

Physicist Cohen (Coehn) discovered that a double electric layer is formed at the contact boundaries of different
components in heterogeneous systems (B.Loeb, 1958). In hydrocarbon deposits, especially in micro-cracks and micro-porous
media, these electrical double layers result in additional resistance and flow attenuation. Electrokinetic properties of this type
of structure are characterized by a certain electrode potential. Prof. F.H. Valiyev called this potential the a-factor and put
forward such an idea that by reducing the a-factor by various physical and chemical methods, it is possible to eliminate the
additional resistance created in the system and improve the flow (®.I"., 1984). Based on this idea, extensive research work
was carried out, and the practical possibility of adjusting the rheological properties of hydraulic systems by changing the
electric potential in water and hydrocarbon systems was confirmed.

Keywords: microcracked, electrode potential, hydraulic resistance.
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bakunckas Beiciias IIkosa Hedru
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Pe3rome
OMHUM W3 BaXKHBIX AaCHCKTOB PEOPU3IUUCCKUX 3a7ad ITPU 0OBYE YIICBOIOPOAOB SBISCTCS PEryIUPOBAHHE
TEPMOTUAPOTUHAMUYCCKUX CBOWCTB KHUIKHAX CHUCTEM (DU3MICCKHUMU W (PH3UKO-XHUMUYECKHMHU MeTojamMu. COCTaBHBIMH
YacTSIMM CHCTEM pPEAJIbHBIX J>KUIKOCTEH SBIAIOTCS NPAKTUYECKHM HENPOBOASIINE, HEMArHUTOAKTHBHBIE KOMITOHEHTBI
(Teomoposuu E.B., Tpodhumor A.A., Ilymunun WM., 2011). PeanbHble reTeporeHHbIE YTIEBOJOPOIHBIE CUCTEMBI CO
CTPYKTYPHOH TOYKHU 3pEHUST COCTOAT U3 OECKOHEUHOTO YHCIIa MUKPOCKOIMMYECKUX JIOKATHHBIX HOHHO-3JIEKTPOCTATHIECKIX
STIEP, pacTpeieNIeHHBIX B 00beMe TUCTIEPCUOHHOHN Cpe/Ibl.
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®uzuk Kosn (Coehn) oGHapyxmi1, 4TO Ha TPaHULAX KOHTAKTa Pa3JIMYHBIX KOMIIOHEHTOB B I'€TEPOr€HHBIX CHCTEMax
oOpasyercst JBoitHOW oanexTpuueckuii cioit (B.Loeb, 1958). B MecTropoxkIeHMsIX YIIeBOJOPOJOB, OCOOCHHO B
MUKPOTpEIIMHAX M MHKPONOPUCTON cpene, 3TH JABONHBIC JNIEKTPUUYECKHE CJIOM NPUBOAAT K JONOJIHUTEIBHOMY
COTIPOTHBIICHUIO M OCJA0JICHHI0 MOTOKA. ODJIEKTPOKMHETHUECKHE CBOMCTBA 3TOTO THMA CTPYKTYP XapaKTepU3YIOTCS
OTIPEICTICHHBIM 3JIEKTPOAHBIM MoTeHIHaoM. [Ipodeccop @.X.BananeB HazBan 3TOT nmoTeHnuan o-hpakTopoM U BEIIBHHYI
TaKOe MPEICTABICHUE O TOM, 4TO, CHWXas 0-(hakTop pasnuuHbIMH (PU3UKO-XUMUIECKUMH METOJAMH, MOXKHO YCTPAaHHTh
JIOTIOJTHATEHHOE COMTPOTUBIICHHE, CO3/IaBaeMoe B cUCTeMe, U yaydimuTh TeueHnue (D. I'., 1984). Ha ocHOBe 3T0¥ naewn ObIIH
MIPOBEJICHBl OOIIMPHBIC HCCIIEAOBATEILCKIE PaOOTHI M TOATBEPXKICHA NPAKTHYECKas BO3MOYKHOCTH PETYJIHPOBAHUS
PEOJIOrMYEeCKUX CBOMCTB THAPOCUCTEM ITyTEM H3MEHEHHs 3JIEKTPHUECKOro MOTEHILHala B BOJHBIX M YIJIEBOJOPOIHBIX
CUCTEMaX.

KaroueBrble ciioBa: MUKPOTPCIIUHBI, SHCKTpO[lelﬁ MOTCHIIUAJI, THAPABINYCCKOC COIIPOTHUBJICHUEC.

Azkegiricikli kollektorlarda siiziilmo prosesinds geyri-xatti xiisusiyyatlorin dyranilmasi lay fizika-
sinin mithiim problemlorindon biridir. Neft yataqlarinda ¢ixarilabilon neft ehtiyatlarinin miqdar1 yataq
mayelorinin kigik-moasamoali siixurlarda 6ziinomaxsus harokat xiisusiyyatlorindon asilidir (Markhasin,
1977). Masalon, miioyyan edilmisdir ki, miioyyan kig¢ik 6l¢iilii mikrogatlarda Darsi (Darsy) pozulur vo
hatta su bels 6ziinii geyri-Nyuton maye kimi aparir (Kashirina, K.O.; Telkov, A.P., 2010), (Hanson, P.;
Trigg, T.; Rachal, G.; Zamora M, 1990) Mayelorin mikrogatlarda harokatinin intensivlosdirilmasi
bilavasito onlarin reofizik xiisusiyyatlorinin tonzimlonmasi ilo mimkiindiir (Markhasin, 1977),
(Zaslavskiy, M.Yu.; Tomin, P.Yu, 2010). Toqdim olunmus maruzads, eksperimental olaraq, mikrogat-
larda su axminin elektrokinetik tonzimlonmasi masalasing baxilmisdir.

[k olaraq, suyun elektrod potensialmin (¢) azaldilmas: mogsadilo, platin elektroddan istifado
etmoklos, antistatik qatqi ND-12 reagentindan istifado olunmusdur. Statik halda reagentin qatqi faizinin
artmas ilo alagadar suyun elektrod potensialinin doyismasi Sokil 1-do gostorilmisdir. Qatqu faizi artdigca
0.006%-o godor potensialda ciddi azalma miisahido olunmus, qatqi faizinin sonraki artiminda iso
potensial yiiksolmays baglamigdir. 0.031%-don sonra iso mayenin elektrostatic potensiali gatqi faizinin
artmasina rogmon Sabitlosmigdir. Beloliklo, mioyyon edilmisdir ki, gatqmn miqdar1 ilo suyun
potensialinin azalmasi arasinda geyri-monoton asililiq mévcuddur ve potensialin minimum qiymati ¢ox
kigik gatqi faizlorinds aldo olunur. Potensial doyismasinin dinamikada tesirini miisahido etmoak tigiin
tocriibolor 3 hal {iglin aparilmisdir: qatqisiz su ila ( $= 250 mV-dur), 0.006% qatquli su ilo ( dpmin=22MV),
0.045% qatqili su ilo (dmax=136mV).
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Sakil 1. Elektrod potensialinin doyigmasi

Eksperimental qurgu iki 0.04 m qalinhigli 40X doracali paslanmayan polad l6vhodon ibarat
modeldon, yiiksok tozyiq balonundan vo termostatdan toskil olunmusdur. Modelin 16vholori arasinda
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mayenin axinini tomin etmok Ug¢lin 0.3m uzunluglu vo 0.04m eni olan yariq yerlosdirilmisdir.
(Mammadova, 2013), (Gurbanov R.S., Mammadova M.A. , 2016,v.22,) Ilkin olaraq, yarigin galinligi 20
mikron toyin edilmisdir. Ardicil olaraq qatqisiz su, 0.006% vo 0.045% qatqili su 30° do modeldon
kecirilmis, ¢ixisda atmosfer tozyiqi olmaqla, axma oyrilori Q=Q(AP) qurulmusdur (Sakil 2).

Axma ayrilori Tazyiqin barpa ayrisi
12
0.3500
0.3000 10
0.2500 § 8 ‘(105
2 0.2000 ——0s S 6 ”"‘/‘—‘—O—Q (109s)
£ 0.1500 ND min Z ND i
— Q. 4 j min
L 0.1000 ND max < "y (71s)
S 0.0500 2
0.0000 i . . 0o 8
AP (10°Pa) 0 50zaman (s)100 150
Sakil 2. Axma ayrilori Sakil 3. Tazyigin Borpa Oyrilari

Goriindiiyti kimi, eyni tozyiqlor forqinde 0.006% qatqili su (NDmin) halinda axinin intensivliyi
qatqisiz su (QS) halindakina nisbaton xeyli yliksokdir vo axinda 40%-o godar artim miisahido edilmisdir.
0.045% qatqilt suyun (NDmax) axma oyrisi isa QS vo NDmin oyrilori arasinda yer alir. Nozors alsaq ki,
d(QS)> ¢(NDmax)> ¢(NDmin), onda bu nstico miihiim bir qanunauygunlugun ifadssi kimi doyarlon-
dirilo bilor. Belsliklo, axinin elektrokinetik potensialt mikrogatlarda reoloji miigavimoti miioyyon edon
osas faktordur vo bu faktoru tonzimlomokls hidravlik itkilori ciddi sokilds azaltmaq miimiikiindiir
(Markhasin, 1977), (Hanson, P.; Trigg, T.; Rachal, G.; Zamora M, 1990). Alinmis prinsipial natico
mikrocat modelinds tazyiqin barpa ayrilorininds(TBO) do 6z tostiqini tapmigdir. Goriindilyli kimi, QS
halinda tozyiq, toxminon, 109 saniyoys barpa oldugu halda, qatqili su Giglin barpa prosesi 71 saniyaya
yekunlagib ki, bu da potensialin azalmasi ilo mikrogatin kiitloStiirmoe xiisusiyyetlorinin ciddi sokilde
yaxsilagmasinin tozahiirtiidiir (Rustamov, I.F.; Vladimirov, I.V.; Egorov, A.F., Magzyanov, |.A, 1977),
(B.Loeb, 1958).

Miixtolif 6lciilii mikrogatlarda forqli elektrik potensialli su {i¢lin axma oyrilori vo tozyiqin borpa
oyrilori qurulmusdur. Miioyyon edilmisdir ki, elektrostatik potensiali tonzimlomoklo mikrogatlarda
hidravlik miigavimati ciddi sokilds azaltmaq olar. Bu iso bilavasito, yataglarda neft¢cixarma omsalinin
20%-qodor artim1 demokdir.
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Summary

As is known, in our country, oil production is carried out both in the Caspian Sea and in oil fields on land. At sea, this
work is carried out on special platforms, while the exploitation of oil fields on land is carried out directly by a mechanized
method. Downhole rod pumps, in turn, consist of surface mechanical transmission and downhole equipment. For direct
mechanization of ground equipment, a device called a pumping unit is used, consisting of transmission and converting
mechanisms. The main task of the pumping unit is to ensure the conversion of the rotational motion of the engine into the
translational motion of the plunger of the borehole pump. The downhole equipment includes a string of rods that lift liquid
from the well, a cylinder, and a plunger. The main object of study of the report is the strength condition of the rod string,
which is one of the operational and technological characteristics of the new design of the pumping unit. As a result of the
research carried out in the report, a mathematical expression was proposed to determine the linear density of the liquid
column, which satisfies the condition of the strength of the rod string, in order to clarify the areas of application and ensure
the safe operation of the new pumping unit design. This formula can be applied not only to the new design of the pumping
unit, but also to other existing classic pumping units.

Keywords: oil, pumping unit, rods, strength condition, linear density.
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Pesrome

Kak m3BecTHO, B Hameil crpane moOprda HedpTH ocymecTBisieTcss kak B KacmmiickoM Mope, Tak W Ha HE(TIHBIX
MECTOPOXICHUSIX Ha cylle. B Mope 3Ta paboTa oCyIIecTBIsIETCS Ha CIICNHANBHBIX IUIaTGOpMax, TOrIa KaK IKCIUTyaTaIHs
HE(TAHBIX MECTOPOKACHMH Ha CyIIe OCYIIECTBISACTCS HEMOCPEACTBEHHO INTAHTOBBIMH HACOCHBIMH yCTaHOBKaMHU.
CKBa)XMHHBIE INTAHTOBBIE HACOCHl, B CBOIO OYEpEdb, COCTOSAT M3 IOBEPXHOCTHOW MEXaHWYECKOW TPAaHCMHUCCHUH H
BHYTPUCKBKHHHOTO 000pyzmoBaHus. [ HEMOCPEICTBEHHOW MEXaHM3aIllMd HAa3eMHOTO OOOpYZOBAHUS NPHUMEHSIOT
YCTPOMCTBO, Ha3bIBAEMOE CTAHOK-Kaydalika, COCTOSIIEE U3 NIepelaTOYHOr0 U IPeodpa3oBaTesIbHOro MexaHu3MoB. OCHOBHas
3ajia4a CTaHKa-Ka4yaJKHd — 3TO 00ecHeuuTh NpeoOpa3oBaHME BPALIaTEILHOIO JIBMKEHHUS JIBUraTeis B IOCTYIaTeIbHOE
JBIDKCHHE IUIyH)Kepa CKBaKMHHOTO Hacoca. BHyTpHCKBaXMHHOE 00OpYZOBaHHME BKIIOYAE€T KOJOHHY ILITOKOB,
NMOAHUMAIOMUX KUAKOCTh M3 CKBAXHUHBI, HUJIMHAP WU ITYHXKEpPA. OCHOBHBIM O6LGKTOM HUCCIICAOBAHUA AOKJIaga ABJIACTCA
YCJIOBUE MMPOYHOCTH KOJIOHHBI IITAHT, YTO ABJIACTCA O}lHOﬁ N3 3KCIUTYaTalIHOHHO-TCXHOJIOT'MYCCKUX XapaKTCPUCTUK HOBOM
KOHCTPYKIIMH CTaHKa-KadaJIKu. B pe3ynbrare mccinenoBaHuii, NpOBEACHHBIX B OTYETE, OBLIO MPEII0KEHO MaTEMaTHYECKOE
BBIp&KCHUE IS ONpPENENCHUS JMHEHHOW IUIOTHOCTH CTOJ0Aa >KHMIKOCTH, YIOBIECTBOPSIONIEE YCIOBHIO IPOYHOCTH
IITAaHTOBOW KOJIOHHBI, C IEIbI0O YTOYHEHMS oOnacTeil mpUMEHEeHHs M oOecredeHHs O€30MacHOW IKCIUTyaTallid HOBOH
KOHCTPYKIIMH CTaHKa-Kadanku. JlaHHas Gopmyrna MOXKET IPUMEHSTCSA HE TOJIBKO UIS1 HOBOIM KOHCTPYKINH CTaHKA-KadaJKH,
HO ¥ JUISl IPYTHX CYIIECTBYIOMNX KITACCHIECKUX CTAHKOB-KadaJIOK.

KaioueBble ci1oBa: He(Th, CTAaHOK-Ka4yalKa, IITAHTH, YCIOBUE TPOYHOCTH, JIMHEHHAS MJIOTHOCTb.

Yeni konstruktiv icrali mancanaq dozgahinin totbiq sahalorini, yani hansi texniki xarakter-istikalara
malik quyularda totbiq olunmasinin daha somarali olacagini miisyyon edorkon sorti olaraq 3 qrupa
boliinon: istismar-texnoloji, texniki va iqtisadi amillor nazars alinmalidir. Mahz bu amillar toklif edilon
yeni konstruksiyali mancanaq dozgahinin totbiqinin daha yiiksok somors oldo etmok {igiin zomin yaradir
(Canohmoadov, 1999), (Amusepauszane, 1951), (Mumenko, 2003), (Dennis, 2015).

Mancanaq dazgahlarinin istismar-texnoloji amillorina asasan stanqli quyu nasosunun asilma doarinliyi
L, quyunun debiti Q, nasosun plunjerinin gedisi S, stanqin asq1 noqtosinin doqiqadoki gedislorinin say1
n, eloco do quyu nasosunda totbiq olunan stanglarin mohkomlik xarakteristikalart aid edilir. Texniki
amillora mancanaq dozgahinin mexaniki intiqalin xarakterik hondasi dl¢iilori, yoni stangli nasosun en
kosiyinin effektiv sahosi, porsenin gedisi vo nasosun is¢i tozyiqi daxildir. Iqtisadi amillors iso tarazlas-
dirilmis mancanaq dozgahi ilo miiqayisado tarazlagdirilmamis mancanaq dezgahinin miixtalif tiplorinden
istifado edorkon kapital xorclori, qurgunun istismar xorclori vo s. kimi amillor daxildir. Mdvcud
mancanaq doezgahlarinin istismar tocriibasi vo bu saha ilo bagli miiasir adebiyyatlarin tohlili gostarir ki,
yuxarida geyd olunan 3 qrupa daxil olan amillorin hamisini iimumilikds 6ziinds oks etdiron vo yeni icrali
mancanaq dozgahinin totbiq sahasino on osash tosir gdstoron asas parametrlora quyu nasosunun stang-
larinin gatirilmis buraxilabilon garginliyinin [c]o qiymatini aid etmoak olar (Dennis, 2015), (A6xyiacs
un, 2022).

Stangli quyu nasoslarinin totbiq sahasini mahdudlasdiran asas faktor orada totbiq olunan stanqg-lar
kolonnasinin mohkamlik xarakteristikasi ilo baghdir. Stanglar kolonnasinin asas vozifasi silindrlorin
icarisindo plunjers iralilomo horokotinin otiiriilmasindon ibarstdir. Molum oldugu kimi stanglarin en
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kasiyinin olgiilori gotirilmis gorginliklorin qiymatindon asili olaraq segilir. Stanqlar kolonnasinda, eloco
do plunjerdoki siirtiinmoni nozoro almasaq, nasos vasitoasilo qaldirilan, elocods plunjerin yuxariya vo
asagiya dogru horokoti zamani yaranan otalot qiivvolorinin tosiri altinda stanglara tosir edon maksimal
vo minimal qiivvelor asagidaki kimi olacaqdir (Ahmedov, 2020):
Pmax:P§t+Pmaye+PaJ;ux Pmin:})st_Pa%S
Bu ifadoalords ovozlomoalor aparmagla plunjerin yuxariya vo agsagi dogru horokoti zamani stanqglara
tosir edon maksimal vo minimal qﬁvvelari tayin etmok iiclin agagidaki ifadolori alariq:

Pmax—P +Paye+( t+Pmaye) 1440 ( +Pmaye)< 1440> ( t+Pmaye)Kyux

sn?
Prin = Py = Py e = Poe (1= T555) = PucKas &)

burada K, Kus —stanqlar kolonnasinin yuxariya vo asagiya dogru horokoti zamani dinamiklik
omsallaridir (Ahmedov, Hajiyev, Mustafayev, 2021), (A6xymnaes ux, 2022), (Hamkados, 2013).

Py = qgt " L- g Vo Praye = qm * H - g oldugunu nazars alsaq vs ifadonin sag torafini sola kegirib
sifira baraborlogdirsok, onda:

2 _ 2 2
) g () St (M) o

alariq (Ahmedov, 2020), (Ahmedov, Hajiyev, Mustafayev, 2021), (Canshmadov, 1999).

Gorlindiiyli kimi stanqlar kolonnasinin mdéhkomlik sorti o vaxt tomin olunacaqdir ki, plunjer
iizorindoki maye siitunun xatti sixlig1 asagidaki sorti 6dosin (Hamxados, 2013), (A6aymnaes un, 2022),
(Canshmadov, 1999), (Mumenko, 2003):
_ 5tL(2Kyux—Kas) + {(%tL(ZKJ/ux—Kas))Z — g2 (5)2 Kyux—Kas 2 (fz[abur]2>}

2HKyyx 2HKyyx st \n HgKyux

<
m Kyux

3)

Moruzdo aparilmis aragdirmalar noticosinds yeni icrali mancanaq dozgahinin totbiq sahslor-inin
daqiqlosdirilmasi va tohliikasiz istismarinin tomin edilmasi tiglin stanglar kolonnasinin méhkom-lik
sortini 0doyacok maye siitunun xotti sixliginin toyin olunmasi {i¢iin riyazi ifads toklif edilmisdir.
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Summary

The organization of the production of clinker bricks, successfully used for facing the facades of buildings and sidewalks
based on local raw materials, is of great importance. To organize the production of clinker bricks obtained by modifying poly
mineral clays with aluminosilicate ultrafine additives, it is first necessary to develop a production procedure. For the
preparation of a pilot batch of clinker bricks, clay from the Ashagi Gyuzdak deposit, fireclay and fly ash were used. The
production of clinker bricks consists of the following technological operations: clay grinding in a ball mill - 2 hours; Dosing
of materials in an automatic dispenser - 2 min; dry kneading of ceramic mass; moisturizing and mixing the ceramic mass with
water - 5 min; clinker brick pressing - 1; brick drying - 7 hours at 80-900C; firing of clinker bricks - bringing the temperature
to 12500C for 10 hours and keeping the product at this temperature for 10 minutes. The physical and mechanical properties
of the product manufactured according to the specified technological regulations correspond to the GOST standards for
clinker bricks.

Kay words: clinker brick, technological regulations.
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Pe3rome

OpraHu3anusi MPOU3BOJCTBA KIMHKEPHOTO KUPIHYA, YCICUIHO MPUMEHSICMbIC s OONHIIOBKH (acaloB 37aHUN U
TpaTyapoB Ha OCHOBE MECTHOTO CBIPbS UMeeT OoJbIIoe 3HadeHH. J{J1s OpraHn3aIis MPON3BOACTBA KIMHKEPHOTO KUPIIHYa,
MOJyYCHHBIC, ITyTeM MOTU(PHUKAINN MTOJTUMHHEPAIBHBIX TJIMH C ATIOMOCIIHNKATHBIMH YIBTPAIUCIICPCHBIMHA T00aBKaMHU
cHauama HeOoOXOAMMO  pa3padoTaTh TEXHOJOTMYECKHH pErjaMeHT IPOW3BOACTBA. /IS MPHUTOTOBICHHS OIBITHO-
MIPOMBINIICHHOTO TTapTHU KIMHKEPHOTO KHUPIHYa OBIIO MCIIONB30BAaHO TIIMHA MECTOPOXKIeHHs Amiard [1o3mak, mamoT U
307a-yHoc. [Ipon3BoaCTBa KIMHKEPHOTO KUPIMYA COCTOUT U3 CIAEAYIOLIUX TEXHOJIOIMYECKHUX OIEpalil: MOMOJI TJIMHBI B
mapoBoil MenpHUIE — 2 yaca; Jlo3upoBaHHe MaTepHaJoB B aBTOMAaTHUECKOM J03aTOpe - 2 MHUH; CyXO€ 3aMelIMBaHUE
KepaMHUYECKOM Macchl;, yBIa)KHEHUE U NEPEMEIIMBAHNE KEPAMUYECKOM MacChl BOJOHM - 5 MUH; PECCOBAHUE KIMHKEPHOTO
kupnuya - 1; cymika kupruya - 7 yacoB npu 80-900C; 00xHT KIMHKEPHOTO KUPIHYA - TOBeACHUE Temeparypst 10 12500C
B TeueHue 10 yacoB M BBIACPIKKA M3JENUs NMpH 3Toi TemmnepaTtype 10 MuHyT. @U3UKO-MEXaHHUECKHE CBOIICTBA M3AEIHS,
M3TOTOBJIEHHOIO MO YKA3aHHOMY TEXHOJIOTMYECKOMY PeriaMeHTy, cooTBeTcTBYIOT HopMaMm ['OCT Ha KITMHKEpPHBIA KUPTIHY.

KuiroueBble cJ10Ba: KIMHKEPHBIN KUPIHUY, TEXHOJOTHUYECKUM PEXHUM.

Qarabagin isgaldan azad olunmasi ilo bagli 6lkamizda tikinti islori yiiksok siiratlo hayata kegirilmok-
dadir. 30 ils yaxin miiddatinds diismon Qarabagi tamamila dagitmais, tarixi abidolorimizi, miilki binalar
yox etmis, Qarabag1 xarabaliga cevirmislor. Isgaldan azad olduqdan sonra Qarabagda abadlig-quruculuq
islorino baslanmis, nagliyyat-komunikasiya sistemi qurulur, inzibati binalar, ictimai-iaso obyektlori,
otellorin tikilmasi planlasdirilir vo artiq hoyata kegirilir [61, s., 63, s.]. Demali, 6lkonin boyiik bir regionu
(Qarabag) halo uzun miiddat tikinti meydancasi olacaqdir.

Qarabagin vo 6lkamizin digar regionlarinda hayata kegirilon bu tikinti islori yiiksok keyfiyyatli insaat
materiallarinin istifadosini labud edir. Ciinki golocayin “agilli” kand va soharlorinin qurulmasi planlas-
dirtlir, bu qurulacaq soharlarin, kandlarin ¢ox bdyiik pesokarliqla hazirlanan bag planini hoyata kegirmoak
tigiin tikinti islori do yiliksok saviyyado aparilmalidir. Dlbatts ki, tikinti islorinin keyfiyyati ilk névbodo
isladilon materiallarin keyfiyyatindon asilidir [61, s. 63]. Tikintido genis istifdo olunan materiallardan
biri ictimai yerlorin (parklarin, piyada kecidlorinin) dégomasinin tizlonmasinds istifads olunan tizliik
materiallardir. Bels iizliik materiallarin on genis istifado olunanlarindan biri do klinker korpicidir. Hal-
hazirda klinker korpici 6lkamizo yalniz xaricdon gotirilir vo fasadlarin vo tratuarlarin tizlenmosindo
miivaffogiyyotlo totbig olunan klinker Korpicinin alinmasi miihiim ohamiyyat kosb edir. Istonilon
material istehsalinin hayata kecirilmasi {igiin ilk 6nco texnoloji reqlamentini islayib hazirlamaq lazimdir.

Tadqigat isinin maqsadi yerli polimineral gillor vo ultradispers slavalor asasinda klinker karpicinin
alinma texnologiyasinin islonmasi vo onun xassalorinin todgigindan ibarstdir. Xammallarin torkibinin
analizindon alinan naticalora asaslanaraq belo naticaya golmok olar ki, yerli gillorin aliimosilikat torkibli
ultradispers olavolorlo modifikasiyasi noticasindo alinan keramik sixtanin yandirilmasi naticasinds
yiiksok keyfiyyatli klinker korpici almaq miimkiindiir.

Istonilon material istehsaliin texnologiyasinin islonmasi iiciin ilk énca istifade olunacq xammal vo
materiallarin torkibi analiz edilmalidir (Sirinzads vo Bagirov, 2018). Xammallarin kimyavi tarkibi
rentgenospektyroskopiya iisulu ilo 6yronilmisdir va codval 1-ds togdim edilmisdir.
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Cadval 1. Klinker karpici iigiin keramik sixtanin tarkibina daxil olan materiallarin kimyavi
tarkibi

) Keramik sixtanin tarkibindoki materiallarin kimyavi tarkibi
Gil yataqglarinin adi _ - ,
SiO2 | AlO3 | CaO | MgO | Fe203 | Na,O+Ko0 | SOs3 | TiO2 | YI
Asag1 Giizdok gili | 54,70 | 16,27 | 6,32 | 1,97 | 4,50 5,03 175 - 1956
Samot 61,68 | 29,37 | 2,61 | 0,56 | 3,12 1,07 - 1,60
Ucucu kiil 64,38 | 14,58 | 507 | 3,21 | 517 4,70 0,47 | 0,62

Altimosilikat torkibli ultradispers olavalorlo modifikasiya olunmus klinker korpicinin alinma
texnologiyasini sxematik tosviri sokil 1-do verilmisdir.

Klinker karpici istehsali liglin istifado olunan gilin xirdalanmasi tigiin kiirali doyirmanlardan istifado
edilmisdir. Gil doyirmanda 2 saat miiddatindo iiylidlmiis, sonra gil bunkerlarina toplanmigdir. Samot va
ucucu kiil bunkerlars y1gilir. Sonra hor 3 material dozalanaraq (keramik kiitlonin toarkibi 80% gil, 10%
samot, 10% ucucu kiil) gil qarigdirictya verilir. Qarisdiricida 5 dagige quru-quru qarisdirildigdan sonra
kiitlo nomlandirilmis va su ilo birlikdo 5 doqigs do garisdirildigdan sonra preslonir. Preslonmis karpiclor
7 saat miiddotindo 80-90°C temperaturda qurudulur. Qurudulmus korpiclor 1250 °C temperaturda
elektrik sobasinda 10 saat miiddstinds yandirilmisdir.

Demaoli, klinker Karpicinin istehsali tigiin texnoloji amaliyyatlar asagidaki kimi aparilir:

Gilin tytdiilmoasi - 2 saat;

Materiallarin dozalanmasi - 2 dag;

Keramik ktlonin quru haldaqarigdirilmasi — 5 do

Keramik kiitlonin su ilo garigdirilmasi - 5 dag;

Klinker karpicinin preslonmasi - 1;

Karpiclorin qurudulmasi - 80-90°C-do 7 saat;

Klinker korpicinin yandirilmast — 10 saat 1250°C-o godor temperaturun yiiksalmasi vo 2 doqg bu
temperaturda saxlanmasi.

-

4

L

! | 15- :
8 - garygduracy | 16 - harr mahsul anbar

Sakil 1. Aliimesilikat tarkibli ultradispers alavalarlo modifikasiya olunmus klinker karpici istehsalinin
texnoloji sxemi

Bu iisulla alinmig klinker karpicinin keyfiyyatini yoxlamagq tiglin texniki gostoricilori toyin edilmis-
dir: klinker kerpicinin sixilmada mohkomlik haddi 41 MPa, orta sixligi 2050 kq/m3, suhopmas1 5,8%
olmusdur. Demoli, klinker karpicinin fiziki-mexaniki xassalori TOCT 32311-2012-nin toloblorini 6dayir
(TOCT 32311-2012).
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Summary

In this article, we conducted a chemical analysis of hydrogen sulfide waters from three different hydrogen sulfide sources
in the rural area of “Shimali-1” of the Khachmaz region of the Republic of Azerbaijan, that is, from the “Shafa” and “Khazar”
campsites. A comparative analysis of the relationship between the concentrations of chloride ions, hydrocarbonates, and
hydrogen sulfide was carried out. The presence of chloride ions in hydrogen sulfide sources and the chemical elemental
composition of these waters, as well as environmental factors affecting the safety of these sources, were controlled. The
survey was conducted during the month. As a result of an oral survey conducted among people living in this region, we
determined that as a result of drinking these waters, their effectiveness is manifested in the destruction of kidney stones in
the human body and the normalization of pancreatic function. So 77% of the tourists felt the change, and 23% did not feel
the therapeutic effect. Among the local population, 56% feel the healing properties on themselves, and 44 do not, since
initially their internal organs are in good condition due to the fact that they use hydrogen sulfide water.

Keywords: Therapeutic waters, survey, cations, anions, hydrogen sulfide.
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Pe3rome

B nanHOi cTaThe HaMM IPOBEICH XMMHMUYECKHUH AaHAIU3 CEPOBOJOPOAHBIX BOJA U3 TPEX PA3HBIX CEPOBOIOPOIHBIX
HUCTOYHUKOB B celibCkoi MectHocTH “Illmmanu-1” Xaumasckoro paiiona AsepOaiimkaHckoil PecmyOiiMku, TO eCTh U3
“Ilada” n “Xazap” Typba3, a TAK)KE U3 OJHOTO LIEHTPAIBHBIX CEJl, CIIABSIIMXCS 310POBLEM CelbcKoro Hacenenus Llumann-
1, wcceoBaH KaTHOHHO-aHMOHHBINA cocTaB. [IpoBeseH CpaBHUTENBHBIN aHAIW3 B3aMMOCBSA3M MEXY KOHIIEHTPalUsSMH
XJIOPUI-UOHOB, THAPOKapOOHATOB M cepoBoopoja. KoHTponmpoBanuch HalM4ue HOHOB XJOpa B CEPOBOJOPOAHBIX
NCTOYHHMKAX W XUMHUYECKHUI 2JIEMEHTHBIH COCTAB 3THX BOJ, @ TAK)K€ 3KOJIOTHYecKre (pakTOpbl, BIMSIOIINE HAa 0€3011acHOCTh
9THX UCTOYHMKOB. B TeueHMM MecsIa IpoBOMMICS ONPOC CPEAM MECTHBIX JKHTEJICH TaHHOTO PETHOHA M CPEAU TypHCTOB
OTZBIXAIOIINX HAa TEPPUTOPHH B TE€UEHHH He MeHee 15 cyTok. B pesynbrare ycTHOTO Ompoca, poBEJEHHOTO CPEH JIIOJIEH,
MMPOXKUBAIOIINUX B 3TOM PETHOHE, MbI ONPEACININ, YTO B PE3YJIbTATe yHOTpe6J'IeHI/ISI 9THUX BOJ TMPOABIACTCA HUX
3¢ PEeKTUBHOCTh B pa3pyLIEHHH KaMHEil B TOYKaX B OpPraHU3MeE 4YelOoBeKa M HOpPMalIM3alMy (YHKIMHU IOJDKENyOYHOM
xene3bl. Tak 77 % TypucTOB mouyBCTBOBaJIM M3MeHEeHHUs a 23% He omryTwiaun jedeOHoro 3¢ dexra. Cpean MecTHOTO
HacenieHHus 56 % xuTeneil ourynaroT jedeOHbIe cBOMcTBa Ha cebe, a 44% He OIIyIaoT Tak KaKk M3HA4aJlIbHO UX BHYTPECHHHE
OpraHbl HaxoAATCA B 6narononqu0M COCTOSIHHUH 6naro;[ap51 TOMY 4YTO OHHM B TCUYCHUU BCEHM JKU3HH yHOTpe6J'I$HOT
CEpOBOJIOPOAHYIO BOJY.

KoaioueBnie ci1oBa: neueOHbIe BOJIBI, 00CIIEI0BaHNE, KATHOHBI, aHHOHBI, CEPOBOJIOPOI.

Bildiyimiz kimi Artezian sularmin bir ndvii olan hidrogen sulfidli sular anaerob proseslorin inkisaf
zonasinda ekoloji voziyyoatdon asili olan vo geokimyovi miihitin gostaricilorine gors sularin kimyavi tor-
kibi ¢ox farglonir. Hidrogensulfidli sularin amoalo galmasinin asas amillori vo otraf miihit soraiti sulu
stixurlarin litoloji torkibidir. Har seydon avval sulfat torkibli yataqglarin vo neft-qaz komplekslarinin ol-
masi suyun torkibini dyranarkon vo ondan ham texniki, hom do digor mogsadlor iigiin istifado edorkon
cox vacibdir [1]. Homin bolganin geoloji vo hidrogeokimyavi qurulusu oasas amillardon biridir [2,3].
Hidrogen sulfidli sularin amalo galmasi kompleks geokimyavi proses olub, geoloji amillor komplek-
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sindan vo miioyyan orazids tobii resurslardan vas ekoloji faktordan asilidir. Hidrogensulfidli sularin tor-
Kibinin todqiqi gostarir Ki, hamin sularin torkibinds xlorid vo natrium ionlar1 ¢oxluq taskil edir. Nadir
hallarda bu sularin torkibinds sulfat, kalsium, xlorid-sulfat vo kalium ionlar1 da tayin olunur [4,5].

Bu giinki dévrdo Azarbaycan Respublikasi shalisinin artezian vo bulaq sulart ilo miialicesi davam
etdirilir. Yay aylarinda homin bdlgays istirahots galon insanlarin oksariyyati ilk névbada hokimo miira-
ciat etmodon, hakim nozarati altinda olmadan sudan 6zlori istifads edirlor. Lakin hamin sulardan istifads
edon insanlarin orqanizmina bu sular eyni saviyyada tasir gdstormir. Miialicavi mineral sularin nazaratsiz
istifadasi saglamliga ciddi ziyan vura bilor. Mineral hidrogen sulfidli sularin dorman moqsadlori {igiin
rasional istifadasi onlarin torkibini, xassalorini vo organizms tasirini hartorafli 6yronmoadon miimkiin
deyildir. Hidrogen sulfidli miialicavi sular asason termal vo soyuq bulaglarda mévcud olur. Hidrogen
sulfidli sularin miialicavi tasiri suda mévcud olan va aktiv kKimyavi xassalora malik olan sarbast hidrogen
sulfidlo baghdir.

Avadanhqlar, materiallar vo reagentlor

Pipet 1 sm, har 0,01 sm doaraca ilo; 6lgmo silindr 100 sm; siiso musluklu biiret 25 sm. 5 sm isarasi
olan kolorimetrik borular, kiilsiiz filtrlor "ag lent", AgQNO3z, NaCl, KAI(SO4)2-12H20, K2CrOs, NH3, 25%
mohlul 2019-cu ilin avqust ayinda Xagmaz rayonunun Simali-1 kandindaki ti¢ monbadan niimunalor
gotiriilmisdiir. H.S analizi Gi¢iin su niimunasi gétiirorkon suyun bir az axmasi gozlonilmis va dorhal
sonra su sinaq slisasine doldurulmusdur. Su dolduruldugdan 24 saat orzinds analiz {iglin laboratoriyaya
catdirilmisdir. Qrunt sularmin duzlulugu, SO4+2-, HCO* vo H.S konsentrasiyasi arasinda alagolorin tohlili.
Torkibindoki xloridlori tayin etmak tigiin 250 sm3 hacmds su niimunasi gotiiriiliib va konusvari kolbada
dekontasiya olunub. Xlor ionunun tarkibi AgNO3 ilo titrlomoa yolu ilo miioyyan edilmisdir. Suda xlor
ionunun keyfiyyotco asgkarlanmasindan sonra kamiyyat toyini aparilmisdir.

Simali-1 arazisinds hidrogen sulfidli sularin kimyavi tarkibinin tadqiqi. Simali-1 kandi arazisinda
ADNSU isgilarinin istirahat yeri vo “Xoazar” arazisinds manba olan “Safa” diisorgasinin orazisinds yerlo-
son bir ne¢a bulagda suyun ion torkibini miioyyan etmisik. Biz bir ne¢o hidrogen sulfid manbalarinds
xlor ionunun olmasi vo kamiyyat toyini ti¢iin monitoring apardiq. Bildiyimiz kimi xlor anionlarinin mig-
darmni suyun torkibinds.

Igmoli suyun torkibinds xloridlorin artmasi ona duzlu dad verir vo insan saglamligia monfi tosir
gostarir; maisot Vo texniki ehtiyaclar ticiin do uygun deyil. Suda olan xloridlor saglamliga zororlidir.
Xloridli su i¢dikda, bir insan su-duz balansinin va hazm sisteminin pozulmasini yasayir, 6dom meydana
galir. Bunlara asason gordiiylimiiz isin asas shomiyyati ondan ibaratdir ki, insanlarin istifado etdiklori
sularda xlor ionlarinin miqdari asas rol oynayir.

Anion korrelyasiya diaqrami
80000
60000
40000
20000
0 T
Simali 1 Xozar Sofa
Sulfat ion 123 16 38
Hidrokarbonat ion 9003 568 517
Xlor ion 577 57300 39600
Sulfat ion Hidrokarbonat ion Xlor ion
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Diagram 1. Umumilikda kalium ilo magnezium, kalsium va natrium kationlarinin korrelyasiya
diagrami va sulfat ionunun, hidrogen karbonat ionunun va xlor ionunun korrelyasiyasi

Kation korrelyasiya diaqrami

40000
35000
30000
25000
20000
15000
10000
5008
Simali 1 Xozor Sofa
Magnezium ion 480 605 48
Kalsium ion 125 2803 1737
Natrium ion + Kalium ion 27704 33833 28807
Magnezium ion Kalsium ion Natrium ion + Kalium ion
100 100

Sorguda istirak edoanlarin

(muialica effektini hiss
say1

(mualica effektini hiss

edanlar) etmoyanlor)
Turist 77 23
Yerli ohali 56 44

Cadval 1. Suyun miialicavi effektinin miiayyan etmak iiciin ahali arasinda aparilan sifahi sorgunun
naticasi

Yekun olaraq izah eds bilarik ki, kimyavi torkibinds H2S olan ii¢ hidrogen sulfid monbayinds toyin
etdik. Onlar “Simali-1” kondi, “Xozor” vo “Sofa” diisargasidir. Codval 1-don goériindiiyii kimi aparilan
sifahi sorgu naticasindon miioyyon etdik ki, yerli ohalinin 56%-i suyun miialicovi effektini 6ziinda hiss
etdiyi halda 44%-i suyun mialicavi effektini 6ziinds hiss etmomisdir. Lakin homin bolgaya sofar edan
turistlor arasinda aparilan sifahi sorgu noticasindo biz miioyyon etdik ki, turistlorin 77%-i suyun
miialicovi effektini hiss etmis amma 23%-i hiss etmomisdir. Aldigimiz naticoni onunla izah eds bilarik
ki, miintozom olaraq o arazids yasayan soxslorin organizmlori daha saglam oldugu sabobindan mualica
effekti daha zoif hiss edilir. Lakin digor bolgalords yasayanlar orqanizmlori yerli ohaliys nisbaton zosifdir
Vo bu da miialica effektini daha yiiksok soviyyada hiss edilmasins gotirib ¢ixarir. Onlar biza belo gonasto
golmayo imkan verir ki, Simali-1 kondinin ohalisinin saglamliginin yaxsi olmasi onlarin giindalik
istehlak ti¢iin igmali su kimi hidrogen sulfid manbalarindon istifads etmolari ilo baglidir ki, bu da onlara
g6zal dori va ipak kimi saglar verir.
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Summary

In the article, the technical level of railway vehicles is explained, and its effects on the movement of trains are justified
with mathematical expressions. The sequence of construction of a calculation algorithm that comprehensively takes into
account the reliability and economic efficiency of the system under consideration is shown by developing a systematic
probability calculation and finding optimal ratios between the main elements in the creation of a system of automation of
railway transport operations based on the principles of logistics management. As a result of the development of the innovative
model of traction transmissions of railway vehicles, it is justified to obtain a successful mathematical model of the train
motion equation due to the reduction of the mass of the rotating parts by applying the AN-type reducers. As a result of the
1.7% increase in the price of the model coefficient according to the motion equation of the trains, a significant reduction in
energy consumption is presented as the main indicator.

Keywords: railway, transport, innovative, model, reducer.
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Pe3rome

B crathe 00BSCHSAETCS TEXHUYECKHHA YPOBEHH KEJIE3HOAOPOKHOTO TPAHCIIOPTa M 0OOCHOBBIBAETCS €r0 BIMSIHHWE Ha
JBHXKCHHUC ITOC3J0B C IOMOIIBIO MAaTEMATHYCCKUX Bblpa)KeHI/IP'I. IToka3ana II0CJIEA0BATCIIBHOCTD HOCTpOCHI/IH paC‘leTHOFO
aNrOpUTMa, KOMIUIEKCHO YYUTHIBAIOMIETO HANIE)KHOCTh M SKOHOMHYECKYIO 3(PQEKTHBHOCTH PacCMaTPUBAEMOI CHCTEMEL,
myTeM pa3p360TKI/I CUCTEMATUYCCKOTO BEPOATHOCTHOTO pacdHe€Ta M HAXOKACHUA ONTHUMAJIbHBIX COOTHOIIEHUI MCKIAY
OCHOBHBIMH 3JIEMCHTAMU IPHU CO3AaHUN CUCTEMbI aBTOMATHU3 AU KEJIC3HOAOPOIKHOI'O TpaHCIIOpTa. oepal, OCHOBAHHBIC
Ha TMpUHOUIIAX YIOPaBJICHUA JOTUCTUKOU. B pe3yabTaTe pa3pa60TKM I/IHHOBE[HI/IOHHOﬁ MOJCIN TATOBBIX IMEpcaayd
KCJIE3HOJOPOKHOI'O TpaHCIOpTa O6OCHOBaHO NOJIyuCHUC y,aaquﬁ MaTeMaTUYECKOU MOJECJIN YpaBHCHUA ABUKCHUA ITOC30a
3a CUCT YMCHbUICHUA MACChl BpalllatoIUXCsa 4acTei 3a cuer NPUMCHCHUA PEAYKTOPOB TUIIA AH B PE3YIbTATE YAOPOKAHUA
MOJENBHOTO K03 durmenTa nmo ypaBHeHNIO OBIXCHUS Moe3aa Ha 1,7% B KauecTBE OCHOBHOTO ITOKA3aTeNsl MPEICTABICHO
3HAYUTCIIPHOC CHUXXCHUC 3H€pr0HOTp€6HeHI/I§I.

KuiroueBble cj10Ba: xene3Hast 10pora, TpaHCIOpT, MHHOBALlMOHHBIHN, MOJEIb, PEXYKTOPSI.

Miiasir goraitds domiryol miithandislorinin qarsisinda duran asas masalo domiryol harokat vasito-
lorinin keyfiyyat gostaricilorinin yiiksoldilmasi masalasidir ki, buda harokat vasitalorinin texniki saviy-
yasinin yaxsilasdirilmasi, iqdisadi somaralilik, etibarligin yiiksaldilmasi va.s kimi amillordon asilidir. Bu
giin qatarlara qoyulan asas talablardan biri do tocillonmo masalasidir. Bildiyimiz kimi gatarin tacilinin
artirilmasi vo azaldilmasi uygun olaraq darti vo tormozlama qiivvalorinin totbiq edilmasi ilo bas verir.
Lakin bu qiivvalorin tesiri mohdud variasiya daxilinds yer doyisir. Belo ki, miihorrikin imkanlari
baximindan qilivveni artirmaq miimkiin olsada, Gtiiriici mexanizm, firlanan hissolorin otalot omsali,
ilismo omsal1 va s. kimi amillar bu masaloni tamamlamalidir. Anoloji olaraq tormozlama qiivvasi tiglin
do eyni fikiri sdylomok olar. Douglas H., Weston P., Kirkwood D., Hillmanses S., Roberts C. (2016)
Horokat vasitalorinin dart1 intiqallarinin todqiqi gostarir Ki, dart1 intiqalinin texniki saviyyasinin yiiksal-
dilmasi sayasinda gatarin siiratlonmasi vo yavasimasi zamani tacillonms vaxtini azaltmaq olar. Texniki
Saviyyonin yiiksaldilmasina tosir edon osas amillordon biri firlanan hissolorin otalot omsalinin
azaldilmasidir.

Dart1 intigalinin qatarin horokoatino tosirinin todqiqi zamani firlanan hissolorin otalot omsalinin
giymotinin azaldilmasini giris parametri olaraq qobul edib, gatarin horokat tonliyinds nazors alinmagla
¢ix1s parametri olaraq qatarin tocillonmo vaxtinin azaldilmasi, bununlada monzillor aras1 gedis vaxtinin
azaldilmasina, aylocloma zamani tormoz yolunun qisaldilmasina, elocads enerji sarfiyyatinin azalmasina
nail olmaq olar.(Abdullaev A.1., Rasulov G.N., Huseynov I.D., Ismayilov O.F. (2022)

Qatarlarin horoksti zamani harakat vasitalorinin bir ¢ox elementlari (dartt miiharriklori vo genera-
torlari, tokar ciitii, disli ¢arx Gtiirtilmoasi, elektrik miihorrikinin 16vbari va s.) iraliloma horakstindon bagsqa
hom ds firlanma harakatine do moaruz qalir. Ona goéra do qatarin horokatina tosir edon amillari nozordon
kegirorkon firlanan hissolorin otalotinin nazors alinmasi olduqca aktualdir. Bu zaman qatarin gotirilmis
kiitlosi asagidaki kimi hesablanir. (Kangorli A.M. 2021)

m, =m+my=m(1l+y) 1)

Burada, mg — gatarin gotirilmis kiitlosi; m — gatarin kiitlasi, m= my + my; 1+g — firlanan hissalorin
otalot omsaldir. Bu amsalin qiymoti miixtalif horokat vasitslori ii¢iin standart qobul edilir. Belaliklo,
qatarin tacili otalot omsalindan asili olaraq asagidaki kimi olur:

a=1296_ "t @
m(1+vy)

tonliyi qatarin horokat tonliyi adlanir. ©gar veilon tonliyi qatarin xiisusi harokat tocili ilo ifads etsok:
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F
f =—t a=1272olar (3)
t 1+

mg 14

Darti nozariyyasino gors =& (ksi) ilo avoz etsok,
a= ¢ 4)
olur. Bu tonlik do gatarin harokot tonliyi adlanir vo onu gostorir ki, qatarin horokat tocili xiisusi
tocilverici qiivvadan va firlanan hissalorin otalstindon asilidir. Onda firlanan hissalorin otalot omsalini
nozars alsaq movciid olanylik vo Sarnisin qatarin dart1 hesabatlari tiglin otalot omsali 1+y=1,06 gabul
olunub. Onda miixtalif horokot rejimlari tiglin gatarin horakot tonliklori asagidaki kimi alinar:
a = 120(f; — ®) — dartu,
a = 120(-») — sorbost gedis, (5)
a=120(-» — b) — tormozlama.
(Elyazov 1.S., Mévsiimov T.N., S. Ibrahimov Z. (2003)

Hoarakat tonliyini holl etmoklo gatarin istonilon zaman aninda va manzildoki harakat siiratini tayin
etmok olur. Qatarin harokat siiratini bilmoklo do lokomotivin va ya vaqonun siirati miisyyan olunur va
ona tasir edon qiivvalar do hesablana bilor.

Domiryol harokat vasitalorinin dart1 intigallarina “paket” tipli AN* reduktorunun tatbig edilmasi
naticasinda qatarin harokat tacilinin neco doyismasini nazordan kegirok: (Abdullaev A. I., Rasulov G.
N., Huseynov 1. D., Ismayilov O. F. 2022)

Owvalca darti intigalinin toklif edilon innovativ reduktorunun texniki soviyyasini miiayyan edok.
Bunun {igiin toklif edilon innovativ tigpillali disli ¢arx reduktorunun ¢ixis valinin, yani tokar ciitii valinin
firlanma momentinin malum olanT* = 12706 Nm qiymatinds, M* = 508 kg mexaniki sistemin
kiitlosini miiayyon etmok lazimdir:

Toklif olunan innovativ disli ¢carx reduktorunu texniki soviyyasi:

M* 508
y =2 =—2-=004<0,06 ©)

(Abdullayev A.H. ADU, 1991.)

Oldos olunan omtos xarakteristikast onu gostorir Ki, toklif olunan innovativ dart1 intiqalinin - iki val
tizarinda yerloson tigpillali disli ¢arx reduktorundan ibarat darti reduktoru rekord gostoriciya malik
niimunalora uygun galir (cadval 1).

Cadval 1. Reduktorun vaziyyati

Ne | Saviyyd Kil;gﬁft’ Keyfiyyatin qiymatlondirilmasi
1 Asagi >0.2 Reduktor monavi kéhnalib
Reduktorun istehsali ¢ox hallarda iqtisadi cohatdon 6ziinii
2 Orta 0.1...0.2 dogrultmayib
3 | Yuxan 0.06...0.1 Reduktor miiasir diinya standartlarina cavab verir
4 | Yiiksok <0.06 Reduktor rekord gostaricili standartlara cavab verir

Moanba: Oli Kaloszads, Nizami Riistamov, Narids Ziilfliqarova “Avtomobilin istismari” Baki 2005.

Toklif edilon reduktorlarinin texniki soviyyasini (4) va (5) ifadalorinds nozars alsaq, onda miixtalif
rejmlor tigiin qatarin harokat tonliklorinin yeni riyazi modeli asagidaki kimi olar.
a=122(fi— o) — dartu,
a=122(-») — sorboast gedis, (8)
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a=122(-» — b) — tormozlama.

(5) vo (8) ifadalorine gora model omsalini hesablasaq: y = 1,017 olar. Nozara alsaq ki, gatarin
horakat tonliyinin modellosdirilmasinds oldo edilmis model omsali bir basa dart1 intiqalinin faydal is
omsalina tasir edir vo ¢ixis parametri olan enerji sorfiyyatinin hacminin formalagmasinda istirak edir.
Onda domiryol harakat vasitalorinin texniki xarakteristikasinin yaxsilasmasini a¢iq aydin gérmok olar.

Noazori tadgigatlar naticasinde malum olmusdurki, “paket” tipli AN (iki val {izarinds yerlogdirilmis
3 pillali disli ¢arx reduktoru) reduktorlarindan ibarot darti intigalinin texniki soviyyosi qatarlarin
harokatino birbasa tasir edir. Belo ki,¢ ifadasinin giymatinin 1,7 % artmasi qatarlarin siirotlonmo vo
ayloclomo miiddatlorinin tezlosmasine, bununlada manzillorin tez got edilmasing, ayloc mosafasinin
azalmasina va 20% - o godor yanacaq resurslarina gonaot edilmasins imkan yaradacag. (Hiiseynov 1. D.,
Abdullayeva M. R. 2019)

“Paket” tipli AN* (iki val tizorinds yerlosdirilmis 3 pillali disli ¢arx reduktoru) reduktorlarinda vallar
tizorindo yerlogdirilmis disli ¢arxlarin eyni istigamotli firlanmasinindan yaranan miisbat tosirlorin
arasdirilmasi istigamotinds todgiqatlarin aparilmasi nozards tutulur.

AN* - iki val tizarindos yerlosdirilmis tok sayda pillalordoan(3, 5, 7,..., n) ibarat olan “paket” tipli disli
carx reduktoru.
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Summar

Sand occurrence control is a description of all the facilities, techno)llogy, and strategies to deal with efficient oil production
from the reservoir. The main purpose of controlling the occurrence of sand is to control the number of sand grains in the
produced liquid:

1) To maximize productivity

2) Minimize spills in the formation

3) Reduce load-bearing sand and improve migration/bulk sand intrusion

Sand control methods are divided into 2 groups: Passive and active control methods.

Passive sand control defines production rate limitation below the crisis sand production rate, which involves controlling
well flow rates and techniques that reduce sand migration and production. Active sand control methods are classified as ‘well
filters', 'gravel filters' and filterless completions.

Keywords: Sand Manifestation, Complexation, Control.
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Pesrome

Boprba ¢ BEIHOCOM Iecka NpenCcTaBiIseT coOO0i ONMCaHUE BCEX CPEICTB, TEXHOJIOTHH U CTPATEruil, NO3BOJISIOIINX
3¢ PeKTUBHO NOOBIBaTh HEPTH U3 TIacTa. OCHOBHOM LIENBIO KOHTPOJIS HOSBICHHS TIECKa SIBJSICTCSI KOHTPOJIb KOJIMYECTBA
TIECYMHOK B I00BIBaEMOH KUAKOCTH:

1) MakcuManbHasi IPOU3BOAUTEINEHOCTh

2) CBecTH K MUHIMYMY Pa3JIUBHI B ILIaCTE

3) YMeHbIIICHHE KOJIMYECTBA MeCKa, HECYIIEero Harpy3Ky, U yIy4dIlIeHHe MUTPaLlH/HaCBIIH TIECKa.

MeTto e O0pBOBI € IECKOM JEISTCS Ha 2 TPYIIIEL: TACCUBHBIE H aKTUBHBIC METOIBI OOPBOBI.

[TaccHBHBIIA KOHTPOJIb TIECKOIPOSBICHUS ONPEACIIeT OrpaHMIeHHe 1e0UTa HIKe KPUTHYECKOTro 1e0uTa Mecka, 4yTo
BKJIFOYAET KOHTPOJIb IeOUTa CKBaYKMHBI ¥ IPUEMBI, CHIDKAIOLME MUTPALIUIO ITeCKa ¥ AeOUT. AKTHBHBIE METO/IbI OOPBHOBI C
MECKOM KJIaCCU(UIMPYIOTCS KaK «CKBOKUHHBIE (WIBTPBD), «TpaBUiiHble (UIBTPB» U 0e3()UIBTPOBBIE METOJBI
3aKaHYUBaHUSL.

KuaroueBnie ciioBa: [Iposeienue necka, KommiekcoobpaszoBanue, KoHTpoIb.

Bildiyimiz kimi neft quyularinda qum tazahiiriiniin bas vermasi aktual prosesdir va bununla bagh
todbir aparilmadiqda miirokkoblogsmolorin bas vermasi qaginilmaz olacaqdir. Quyudibi zonada tozyiq

gradiyentinin ATP, bohran hoddan artiq olmasi amilinin shomiyyatinin giymatlondirilmasi onu demayas

asas verir ki, quyularda quyudibi zonanin dagilmasi real tozyiq qradiyentinin béhran giymatindon asagi
hallarda bas verir. (Sahin Ismayilov, Arif Siileymanov, Siidabs Novruzova, Hact Malikov vo Ingilab
Oliyev., 2022) Qum tozahiiriiniin bas vermo Sobobi hidrodinamiki baximdan fliiidin kovrak, zoif
sementloma aparilmig stixurlardan siiziilmasi va ya hidrostatik tozyiqin ¢ox asagi salinmasi zamani bas
verir. (O.E.Godinez-Brizuela, V.J.Niasar., 2020) Qum tozahiiriiniin bas vermasi ilo quyularin yeriistii vo
yeralti avadanliginin siradan ¢ixmasi hallar1 bas vera bilor ki, buda 6z névbasinds bdyiik hasilat itgisino
gatirib ¢ixara bilar. (Z. Wu, C. Cui, G. Lv, S. Bing, and G. Cao., 2019)

Bu baximdan qum tazahiiriino garsi nazarat mexanizmin yaradilmasi: mithiim shamiyyat kasb edir.
Bu tezisdo asas etibari ilo aparilmis nazori-praktiki hesabatlarin noticosindo miioyyon edilmis tisullara
baxilir vo onun shamiyyati gostarilir. (O.E.Godinez-Brizuela, V.J.Niasar., 2020)

Qum tozahiiriins nozarat dedikdos laydan miimkiin daxil olan qum donaciklorinin aximnin tanzimlomok
ticiin biitiin qurgularin, texnologiyanin va prosedurlarin tatbigini nazards tutur. (B.Daramola, C.Alinnor.,
2018) Qum tozahiiriine nazarat asagidakilart 6ziinds ehtivar edir:

1) Mohsuldarligin artirilmast

2) Layda dagilmalart minimuma endirmok

3) Qum donaciklarinin galmasini minimuma endirmok vo miqrasiyanin todqiq edilmasi

9sas hisss

Qum faktoruna nazaratin iki asas qrupu vardir:

1) Aktiv qum nozarati tisullar

2) Passiv qum nazarati tisullari
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Passiv qum nazarati. Passiv qum nazarati kritik qum hasilati siiratindon asagi hasilat daracasinin
mohdudlasdirilmasini ohats edir ki, bu da quyularin hasilat siiratini nazards tutur vo qum migrasiyasi vo
hasilat1 azaldan tisullardir. (M.N.Musa., 2017)

Ug iisul aktiv qum nozaratini ohato edir. Bunlar qum tozahiirlii quyuya nozarat, borpaedici qum
nozarati, bark maddslora nozarat vasitalori ilo qum danaciklarinin sathino noazarstdir. (B.Daramola,
C.Alinnor., 2018)

Qum tozahiiriine qarsi miibarizs tisullart imumiyyatlo lay qum donaslarini siizon quyu filtri miihitin-
don ibaratdir. Qum tozahiiriino nazarst tisullari quyu agzinda vo ya hasil olunan mexaniki garisiglarin
¢ixarilmasi ti¢iin yuxari torafdoki moarkazi texnoloji qurgularin bir hissasi kimi tochiz edilmis quyudibi
stizgaclorindon ibaratdir. (D.Garolera, 1.Carol, P.Papanastasiou, 2019) Bunlara siizgoc qurgulari,
dezanderlor vo membran sistemlori daxildir. Qum nazarasti, ugursuz quyuda qum tazahiiriino nazarat
tamamlamalarinin tomiri/islonmasi ti¢lin tolob olunan biitiin tisullar1 / texnikalar1 tomsil edir. (Sahin
Ismayilov, Arif Siileymanov, Siidabe Novruzova, Hac1 Malikov ve Ingilab Oliyev., 2022)

Aktiv qum nazarati. Aktiv qumla miibarizo tsullart “quyu siizgaclori”, “cinqil siizgoci” vo
stizgacsiz tamamlamalar kimi tasnif edilir.

Hal-hazirda bazarda doqquzdan ¢ox miixtalif quyu siizgaci novii var. Bunlar moftillo biikiilmiis
stizgaclor (WWS), tam gaynaqlanmis vo ya bir-birina bagli siizgaclor, avvalcodon gablasdirilmis
stizgaclor, masamali sinterlonmis metal siizgaclor (Sinterpak), masamsli metal membran siizgaclor
(Stratapac va Stratacoil), geniglondirilo bilon qum siizgaclor (ESS) va Bu biitiin siizgac sistemlarinin
ustlinliiklori vo monfi cohatlori kimi 6z xiisusiyyatlori var. (S. Wang, F. Lai, K. Wang, Z. Li, and H.
Wang., 2021) Ufiigi quyularda tamamilo quyudan acilan siizgaclor on yaxs1 naticalor verir vo onlarin
qurasdirilmasi ucuz va sadadir. (D. Garolera, I. Carol, P. Papanastasiou, 2019)

Quyularin effektiv tomizlonmasi prosesini hoyata kegirmok {igiin ¢inqil stizgaclor maye axinin
qarsisindaki zonaya yerlogdirilir. (O.E.Godinez-Brizuela, V.J.Niasar., 2020) Cinqil siizgaci ya agiq
cuxurda, ya da perforasiya edilmis korpusda istifads edilo bilor. Buna gors do ¢inqil siizgaclorino daxili
Vo xarici ¢inqil siizgaclori daxildir. (A. Esmaeili, 2018)

Kimyavi konsolidasiya. Kimyavi konsolidasiya, qurudugdan sonra qum donslari arasinda slage
yaratmagq ti¢iin sementlosdirici maddonin gata vurulmasi prosesidir. (Z. Wu, C. Cui, G. Lv, S. Bing, and
G. Cao., 2019) iki osas konsoldasiya ndvii var: 1. Epoksi qatrani; 2. Furan, fenol qatranlar1 vo
alkoksisilan

Qum konsolidasiyasinin asas tstiinliiyii goxlu tamamlamalarin sadalogdirilmasi va tamir xarclarinin
azaldilmasidir. (S. Wang, F. Lai, K. Wang, Z. Li, and H. Wang., 2021)

Aragdirma osasinda qum tozahiiriino nozarstin texnologiyasina baxilmis vo aparilmis todgigatlardan
¢ixan naticalor oks olunmusdur. Ilk 6nco qum tozahiiriiniin neco bas verdiyi daha sonra aparilmis
todgigatlar sayasinds oldo edilmis miibarizo metodlar: gostarilmisdir. Noticads miioyyan olunmus metod
Vo nozarat iisullan tezisdo qeyd edilmisdir. Osas etibart ilo qum tozahiiriine nazarstin iki asas tisulu
verilmisdir.

1) Aktiv nazarat tisulu

2) Passiv nozarat lisulu

Aktiv nozarat tisulunda “quyu ekranlar1”, “¢inqil paketi” vo ekransiz tamamlamalar haqqinda izah
verilmisdir. Passiv nozarot tisulunda iso kritik qum hasilati siiratindon asagi hasilat doracasinin
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mohdudlasdirilmasini miiayyan edir Ki, bu da quyularin hasilat stiratini nazards tutur vo qum axinini vo
hasilat1 azaldan tisullar kimi tosnif edilir.
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Xiilasa

Oksigenli polimerlon bir ¢ox sonayelords genis istifado olunur. ©n ¢ox istifads olunan oksigenli polimerlordon biri do
poliuretandir (PU) hansi ki, hor il toxminon 30 milyon ton istehsal olunur. Bu miqdari polietilen tereftalat (PET) ilo miiqayiso
etsok hor il bonzor miqdarda PET istehsal edildiyini gors bilorik (Geyer et al., 2017). Hazirda bir ¢ox todqiqat¢ilar PET-1n
yenidon emali iizro aragdirmalar aparir, amma, poliretanin yenidon emali digqotden kenarda qalib. Digar polimerlarls
miiqayisodo oksigenli polimerlorin daha kompleks kimyavi torkibi var vo bu yenidon emal zamani bir ¢ox ¢otinliklor yaradir.
Odobiyyata nozar saldigda har il istehsal olunan PU-nin toqriban 30%-i yenidon emal olunur, qalan 70%-i iso yandirilir vo ya
zibilliys atilir (Gadhave et al., 2019). Yenidon emal olunan PU-nin ¢ox hissasi mexaniki emal olunur vo onun iqtisadi
ustlinliiklori yoxdur (Yang et al., 2012). Oksigenlasdirilmis polimerlor yiiksok qiymotli kimyavi maddoslorin sintezi {igiin
qiymotli xammal kimi xidmot eds bilon yiiksok qiymatli poliol zancirlorino malikdir (Heiran et al., 2021). Tokrar emal
proseslarinin igtisadi tstiinliiklarinin artirilmasi polimerlarin tokrar emalini stimullasdira bilor va timumi tokrar emal prosesi
miimkiin sonaye prosesino ¢evrila bilor. Bu elmi totqigatin on son maqgsadi PU-dan doyarli kimyavilorin istehsalidir. Lakin,
PU-nin kimyoavi kompleks olmasi sababi ilo aragdirmaya an sads oksigenli polimer olan polipropilen glikol ilo baslanilmisdir.

Agar sozlar: Poliuretan, yenidon emal, oksigenli polimerlar, polipropilen glikol, seolitlor.
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Pesrome

Kucnopoacoaepxaiue mnoaumepbl LMIMPOKO HCIOJB3YIOTCS BO MHOTMX OTpacisX MNPOMBINIIEHHOCTH. OJHUM M3
HauOoJjee MIMPOKO HCIOJIb3YEMBIX OKCHTCHHPOBAHHBIX IMOJMMEPOB sBIseTcss mosmyperad (PU), koTopwiid exeromHo
MPOM3BOIUTCS TpUMepHO B KonumdectBe 30 MHUIMOHOB TOHH. Ecim MBI  CpaBHUM 3TO KOJHWYECTBO C
nosmdTrientepedranarom (PET), To yBumuMm, uto Takoe e koiamdectBo PET mpoussogutcs kaxasiid rog (Geyer et al.,
2017). B Hacrosiiiee BpeMsi MHOTHE UCCIIEN0BATENHN IPOBOIAT HCCenoBanus mo nepepaborke PET, oxHako nepepaboTKoi
PU wiu apyrux TUTIOB KHCIOPOACOAEPIKANTUX TTOTUMEPOB JIOJITO€ BpeMs 00BIYHO mpeHebperanu. [1o cpaBHEHHIO ¢ IPYyTUMU
TUMAMU OJIMMEPOB KUCIOPOACOAEpKAIUE MOIUMEPHl UMEIOT OTHOCUTEIBHO CIIOKHBIN XMMHUYECKHUIA COCTaB, YTO CO3/aeT
pSAA mpoOIIeM TPU UX XUMHYECKOH mepepadoTke. CoriacHO JUTEpaTypHBIM TaHHBIM, mouTH 30% OTXOMOB MOJHMypeTaHa
€XKEroIHO repepabaTrIBaroTCs, a octaBiuecs 70% cxurarorces win 3axopanuBarores (Gadhave et al., 2019). Bonbmas yacts
nepepaborannoro 1Y nepepabaTpiBaeTCss MEXaHUYECKHM CITOCOOOM, YTO HE MMEET IKOHOMHYECKUX npeumyiiects (Yang et
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al., 2012). Kucnopoacoaepixauiue moJuMepbl IMEIOT LICHHbBIE TOTHOJBHBIC IIESIH, KOTOPBIE MOTYT CIIYXKUTh LICHHBIM ChIPbEM
JUIl CHHTe3a LeHHbIXx xumudeckux BemectB (Heiran et al.,, 2021). Ecnu skonomuueckas 3(pQeKTHBHOCTh MpoIEecca
PELUPKYJSIIMU  TIOBBICUTCS, 3Ty PEUUPKYJSALUI0 MOXHO OyAeT CTHMYJIHMpOBaTh W clejaTh NpUOBLIbHOW. B 3ToM
HCCJICJOBAaHUN HAlICH KOHEYHOH LIENbIO SBIISETCS MCIOJb30BaHUE MOJUYPETaHa B KAYECTBE CHIPhs Ul CHHTE3a [[EHHBIX
XUMHUYECKUX BEIIECTB. B CBA3U CO CI0XKHOCTBIO XMMHUYECKOHN CTPYKTYpbl PU MBI IPUCTYNNIN K U3YUEHHIO KaTATUTHIEC KON
KOHBEPCHH OJTHOTO M3 MPOCTEHIINX OKCUTCHUPOBAHHBIX MONIMMEPOB — nonunpomnunenriukois (PPG).

Karouesblie ciioBa: [lonypeTaH, pelUKINHT, OKCUT€HUPOBAHHBIE MTOITHUMEPBI, TIOJUIPOIIICHITHKOIb, [IEOTHUTHI.

Regarding the literature polypropylene glycol (PPG) can be used as a starting material in the
synthesis of propionaldehyde (Gaffney and Chester., 1995). Propionaldehyde is valuable chemical,
mainly used in synthesis of methyl methacrylate which is building block of polymethyl methacrylate
(PMMA). Propionaldehyde market is projected to increase to 2 billion USD by 2025 (Prasad, 2022).

In the catalytic decomposition of PPG zeolites are employed as a catalyst. Regarding the literature
zeolites are used in the catalytic decomposition of several long chain hydrocarbons (Fareed et al., 2022).
Zeolites can be synthesized mainly from low-cost materials like silica and alumina (Khaleque et al.,
2020). In addition, regarding the literature zeolites has many variables in the synthesis process that can
help us to synthesize special catalysts which will help us to maximize selectivity to the desired product
(Wang et al., 2014) In addition, many researchers employed zeolites to synthesize propionaldehyde from
propylene oxide and other chemicals (Fan et al., 2022).

To evaluate catalysts and study the catalytic decomposition reaction simple process setup (Fig. 1)
developed for the process. In the process around 96% of products collected as a liquid. Remaining part
of the products vented as a gas. In addition, small part of the reactants converted to the coke and deposited
on the catalysts. Gas chromatography-mass spectrometry (GC-MS) employed to analyze the liquid
products. Coking of the spent catalysts were analyzed by thermogravimetric analysis (TGA). Surface
area, pore size and pore volume of the fresh and spent catalysts were calculated from nitrogen
physisorption isotherms. Several different types of commercial and lab made zeolites employed in the
reactions as a catalyst. The zeolites are synthesized by hydrothermal and microwave methods. Their
crystal structures were tested by X-ray diffraction analysis (XRD). The catalysts were also characterized
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by positron annihilation lifetime spectroscopy (PALS) and ammonium Temperature Programmed
Desorption (TPD).

Fig. 1: Reactor setup.

Different types of commercial zeolites were employed in the catalytic decomposition of PPG to
propionaldehyde reaction. Regarding the results H-ZSM-5 with SiO2/Al>O3 ratio of 50/1 showed highest
selectivity to propionaldehyde which was around 62%. Regarding that results mordenite framework
inverted (MFI) type zeolites accepted as a best performing framework for the reaction. Therefore, in next
catalyst screening series different silica to alumina ratios of MFI zeolites were used in the reaction.
Regarding the aluminum (Al) nuclear magnetic resonance spectroscopy (NMR) results less extra-
framework aluminum leads higher selectivity of desired product. In addition, TGA results also show that
less total aluminum in the zeolites show less coking on the catalyst. In addition, regarding pore size,
pore volume and surface area of the catalysts it is observed that higher surface area, more pore volume
and wider pores are contributing to get higher selectivity to propionaldehyde.

Regarding all investigations of commercial catalysts, it is expected that more pore volume, pore size
and surface area, at the same time less aluminum content may lead to reach higher selectivity of the
desired product. Considering that information, we synthesized nanorod-like K-MFI and flow-like Na-
MFI zeolites by hydrothermal method with silica to alumina ratio of 100:1. Regarding results of the
nitrogen physisorption, it is observed that both synthesized catalysts showed higher surface area, pore
volume and wider pores. Selectivity results of both catalysts and commercial H-ZSM-5 (50:1) are given
in the Figure 2. Regarding the results, both catalysts showed higher activity than the commercial H-
ZSM-5. In conclusion, it is expected that surface area, pore volume, pore size and aluminum content are
most important variables to increase selectivity of the propionaldehyde from PPG. However, to
understand reaction pathways and chemistry of the surface reaction further characterizations and
evaluations required.

Fig. 2: Propionaldehyde selectivity by different catalysts.
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Xiilasa

Soyuq formalagdirilmis polad (CFS) konstruksiyalar: biitiin diinyada miiasir tikinti praktikasinda getdikcs populyarliq
qazanir. Onlarin tomin etdiyi ustiinlilkloro miiossisodon Konar istehsalin asanligi, materialdan istifadonin vo karbon
tullantilarin azaldilmasi, agag1 qiymet daxildir. Ononovi (isti yayilmig) polad bolmalorlo miiqayisads, CFS bolmolori nazik
divarli elementlorinin boylik eni qalinliga nishotino gors yerli biikiilmoys daha hassasdir. Yerli biikiilmo ani vo dramatik
sokilda giiciin pozulmasina sabab ola bilor ki, bu da {izvlarin siradan ¢ixmasina vo naticads seysmik orazilords asag: ¢eviklik
Vo seysmik enerji dagitma qabiliyyatina sabab ola bilor. Buna gora do, CFS moments davamli ¢orgivali konstruksiyalarda
yerli biikiilmonin aradan qaldirilmasi bu sahods son todgiqatlarin digqat morkazinds olmusdur.

Sonlu element modellori CFS moments davamli gorgivalorin boltlu birlogsmolori {igiin siirtiinma-siiriisma olan vo
stirtinmo olmadan yaradilmigdir, bu da konstruksiyalarin i¢ina doldurulan rezinlosdirilmis betona ehtiyac olmadan yerli
biikiilmoni aradan qaldirmaq vo ya tamamils toXiro salmaq moqgsadi dasiyir. Noticalor gostarir Ki, birlosmoya bolt siirtiinma-
stirismo mexanizminin daxil edilmassi ilo birlogmonin enerji dagitma qabiliyyatini 71%-o gador artirmagq olar.

Acar sozlar: Soyuq yayilmis polad, seysmik enerjinin dagidilmasi, boltlu birlogsmalor, moments davamli ¢argivalor.

KOHEYHO-3JIEMEHTHOE MOJIEJITMPOBAHUE BOJITOBBIX COEIWHEHUM IS
MOMEHTHBIX PAM B CEUCMOCTOMKHX 3JIAHUAX
HNoparumoB Kanan Unturam
Yuusepcurer AdepanHa
https://orcid.org/0000-0003-2344-9305
kanan.ibrahim97@gmail.com

Pesrome

IMpodmmm u3 xonoguornytoit cranu (CFS) npuobpeTatoT Bce OONBIIYIO MOMYISPHOCT B COBPEMEHHON CTPOUTEIBHON
IIPaKTUKE BO BceM mupe. [IpenMyiecTsa, KOTOpble OHHM MPEIIAraroT, BKIIOYAIOT NMPOCTOTY MPOU3BOJCTBA 3a MpeaenaMu
IUIOINAAKY, COKpAIlEHUE HCIOIb30BAHUS MAaTE€pPHajoB M OTXOIOB, a TaKXKe HHU3KYI CTOMMOCTb. Ilo cpaBHeHHIO ¢
TPaAMLUMOHHEIMU  (TOpsiueKaTaHbIMK) cTanbHbIMH npodminsimu, CFS-npodwim  OGosiee  monBepKeHBI  JOKAIBHOMY
CKPYYMBAHUIO M3-3a OOJIBIIOTO COOTHOWIECHUS IIUPUHBI K TOJIIIMHE MX TOHKOCTEHHBIX 3JEMEHTOB. MecTHOEe CKpydYHBaHHE
MOJKET BBI3BATh BHE3AITHOE M PE3KOE CHIDKEHHE MPOYHOCTH, YTO MOXKET IPUBECTH K BBIXOAY M3 CTPOSI DJIEMEHTOB H,
CJIeZIOBATENIFHO, K HU3KOH ITACTUYHOCTH M CIIOCOOHOCTH PacCeMBaTh HEPTHIO B CEHCMUYECKHX 30HaX. TakuM o0pazom,

142


mailto:kanan.ibrahim97@gmail.com
mailto:kanan.ibrahim97@gmail.com
mailto:kanan.ibrahim97@gmail.com

YCTPaHEHUE JIOKAILHOW MOTEPH YCTOWYHMBOCTH B KapKacHbIX KOHCTpyKuusx CFS ObuU1o B LEHTpE BHUMAHHUS MOCICIHUX
HCCIIE0BAaHUI B 9TOI 00IaCTH.

Moenu KOHEYHBIX 3JIEMEHTOB OBUIM pa3paboTaHbl s OONTOBBIX COeNMHEHHMH MoMeHToyctoiuuBbix pam CFS c
TpeHHEM U 0e3 Hero C IeNbI0 YCTPaHEHH WM MOTHON 3aJepKKH MECTHOW IOTEePH YCTOWYHBOCTH 0e3 HEOOXOAWMOCTH
3aIOTHEHHST KOHCTPYKIHMK MIPOPE3HHEHHBIM OCTOHOM. Pe3yibTaThl MOKAa3BIBAIOT, YTO PACCEHBAHNE YHEPTHU COCIMHEHUS
MOJKET OBITh YBeNH9IeHO 110 71% 3a cueT BKIIOYEHHUS B COSINHEHNE OOITOBOTO MEXaHN3Ma TPEHHS-CKOIbKCHHUS.

KiioueBble ci0Ba: XOJNOTHOTHYTas CTallb, pAacCessHHE CEUCMHYECKOW DSHEprum, OOITOBOE COCIOMHEHHE,
MOMEHTOYCTOMYMBEHIC paMBI.

Typical cold-formed steel systems may not provide high ductility due to the premature buckling of
the thin-walled elements and they could not reach their load-bearing limits. (Ye, Mojtabaei,
Hajirasouliha, Pilakoutas, 2020). And in design process of the cold-formed steel members, one of the
major factors is the susceptibility of these members against variety of buckling modes (Macdonald,
Heiyantuduwa, Rhodes, 2008). In most cases, lightweight structures have thin-walled elements and that
make almost every cold-formed steel member is liable to suffer local buckling. Therefore, the behaviour
of connected cold-formed steel members is complex due to their tendency to local and distortional
buckling modes. (Haidarali & Nethercot, 2011). Subsequently, their tendency to local buckling, cold-
formed steel members will typically not create the plastic hinges usually necessary to accommodate high
seismic energy dissipation during cyclic loading, which is applied in earthquake events (Sabbagh, 2011).

The bolted connection has been developed (Sato, 2009) which can be provided with higher ductility
and energy dissipation capacity through bolt slippage, bearing action and local yielding of the material
around the bolt hole. However, this design is proposed for the single-storey buildings as it only satisfies
the requirements of the moment resisting frames for single-storey buildings (Shahini, Sabbagh,
Davidson, Mirghaderi, 2019). However, other studies showed that in general, it could be achievable to
provide sufficient flexural stiffness, ultimate strength, and deformation capacity for multi-storey
moment-resisting frames with using of bolted moment connections in cold-formed steel frame members
construction (Lim, Hancock, Clifton, Pham, Das, 2016). In addition, studies showed that double back-
to-back channels could provide ductility which could enable them to meet seismic design criteria
(Sabbagh, Petkovski, Pilakoutas, Mirghaderi, 2010).

Recently, a new type of moment resisting bolted connection was designed for cold-formed structures
which successfully accommodates bending moment and rotation while connected members do not fail
before reaching their yield limits (Sabbagh, 2011). And extension of that study showed that, seismic
performances of the CFS moment resisting connections are mainly dependent on energy dissipation
capacity determined by the following parameters as per studies performed previously: (a) bolt layout and
preload; (b) plate bearing around the bolt hole; (c) plasticity in the locally buckled regions of the CFS
sections (d) section properties of the CFS beam. (Ye et al., 2020).

In this research finite element models have been employed to obtain moment-rotation behaviour for
the new developed moment resisting type of cold-formed steel frame connections. Models consist of a
2m length beam and 3m length column connecting with 4mm thick side plates through bolted
connections. Models are divided into three groups: (i) Single Fused systems (SFS) which is aimed to
dissipate seismic energy solely through plastic hinges created on side plates and (ii) Double Fused
systems (DFS) which provides a friction-slip mechanism on bolt group at some level which is called slip
occurrence moment level (lower bound slip moment level) and provide energy dissipation through both
plastic hinges on the side plate and bolt slip at the same time and (iii) Bare steel #12 screwed connection.
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Slip occurrence moment level has been calculated for the moment value where side plate starts to
accommodate plastic deformations. When the system reaches at this moment level, bolt group will start
to slip as the bolts at the furthest distances from the bolt group centre reach slip limit. After which, bolt
forces will be redistributed into the bolts initially carrying less load. To achieve slip on connection,
pretension load should be reduced for all bolts of the connection group with a decreased multiplication
factor.

The normalised moment-rotation (M/M, - 6) hysteretic curves obtained from the FE models for CFS
MR connections as well as the energy dissipation are presented in the following subsections. Both M
and 6 have been calculated at the centre of the beam-to-side plate bolt/screw group where My is the
nominal bending moment capacity of the cold-formed steel beam member. Moment rotation behaviour
is given herein for the beam to column bolted and screwed connections comprising beam of two un-
lipped channels with 300 mm depth and an overall width of 175mm and column with same cross-section
properties, both sections are bare steel tubular sections. Figure 1 presents M/Mn-6 curves for SFS, DFS
and screwed connections for monotonic loading. It could be seen that SFS, and screw connections have
shown strength degradation after the peak moment while DFS connections sustain a larger deformation
without strength degradation. Maximum moment resisting capacities are 0.63Mn, 0.62Mn and 0.83Mn
for SFS, DFS and Screw connection, respectively. However, a key difference between SFS and DFS is
that there is a greater increment in moment capacity after the initial bolt slip in the DFS. Therefore, the
initiation of the friction-slip mechanism could successfully dissipate some part of the energy to provide
more ductile behaviour for the bolted connections.

Figure 1. Moment-rotation behaviours from ABAQUS for Monotonic loading
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Figure 2. Stress concentrations on side plate (a) SFS bolted connection (b) DFS bolted
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S, Mises S, Mises

SNEG, (fraction = -1.0) SNEG, (fraction =~ -1.0)

(Avg: 75%) (Avg: 75%)

—r- +4.7902+02 +2.787e+02
+2.750e+02 'T"7"N*'07
+2.458e+02 +2.458e+02
+2.167e+02 +2.167e+02
+1.875e+02 '1‘%35? 3:22
+1.583e+02 +1. +04
+1.292e+02 +1.292e+02
+1.000e+02 +1.000e+02
+2.351e-01 +1.547e-01

(b)

(a)

144



5, Migas
SHEG, (fraction = -1.0)

(Avg: 75%)
+4,606e+07
+2.750a+07
- +2.458e407
Tet02

Figure given below shows the cumulative energy dissipation (E) of the SFS and DFS bolted
connections calculated at each cycle based on the areas surrounded by their respective hysteretic curves.
Results demonstrated that SFS and DFS systems showed identical energy dissipation till 6=0.01 rad.
However, DFS could get more energy dissipation after initiation side plate plasticity and bolt friction-
slip mechanism which could provide 71 % more energy dissipation capacity compared to that of system
with single fused system.

Figure 3. Cumulative seismic energy dissipation capacity of the DFS and SFS systems
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(a) Single Fused System — Bolt forces will be preloaded by maximum load and slip-resistant force
has been calculated for the M20 bolts with Eurocode 3 part 1.8 (BS-EN 1993-1-8; 2005). Side plate
plasticity governs the limit state for this design, the maximum reaction force of the farthest bolt from the
bolt group centre (41.17kN) has barely reached the slip resistance load (41.16kN). A small slip is
expected to occur during the physical testing; however, this slip should not influence the behaviour of
the SFS bolted connection.

(b) Double Fused System — Bolt group has been designed to slip for this type of connection. Slip load
has been calculated from the reaction force of the nearest bolt to the bolt group centre when side plate
plasticity occurs. The whole bolt group have been designed to slip once the system reaches the moment
capacity when side plates start to plastically deformed. Friction- slip mechanism provided a horizontal
shift in moment-rotation behaviour which is beneficial for the ductility capacity of the connection and
the system. As per the results of the finite element study of this type of connection, it could be seen that
system could carry the same amount of moment capacity until the end of the simulation. In addition, as
per the results it could be observed that the friction slip mechanism has been successfully given to the
whole bolt group for monotonic loading.
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Results of the FE study showed that seismic energy dissipation capacity could be increased by up to
71% by using the bolt-friction slip mechanism. DFS bolt group could demonstrate identical moment
strength until the end of the test which is 0.05 rad rotation at the end of the beam member due to slip
friction actions. Beam and column were elastic until the end of the test in DFS while the side plate had
plastic deformations, which is desirable design case. Triple Fused System which will be accommodated
friction-slip action on bolt group located on column and lower bound slip moment levels needs to be
studied in future.
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Summary

The article examines the preparation of the master plan for the heroic liberation of the city of Shusha from the Armenian
occupation. During the preparation of the Master Plan of the city, which was destroyed and exposed to Armenian vandalism,
it is planned to restore it, build new and modern residential buildings, as well as protect its historical monuments. The unity
of history and modernity takes the main place in the master plan of our cultural capital. The presented master plan reflects
the transformation of Shusha into one of the most beautiful cities in the world, the construction of new residential buildings,
the location of the city center, a new historical buildings and monuments to be built and preserved. The general plan takes
into account the transport system of the city, the compliance of highways with the normative ones, routes, networks,
regulatory support for the dimensions of the main areas, the reconstruction of public transport stops. In The Master Plan of
Shusha. Estimated population; the volume of housing construction; the system of cultural and public service enterprises;
engineering training of the territory; issues of protection of natural and historical cultural monuments are the priorities of its
development. In the general plan, the restoration of the city's infrastructure is always a priority since the city is a living
organism, and the infrastructure implies interaction. Infrastructure occupies one of the main places in the development of
Shusha city. Without this, the city may not have opportunities for Social Development.

Keywords: Shusha City, Master plan, historical monuments, cultural capital, modernity
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Pe3ome

B cratee paccMaTpuBacTCd MOATOTOBKAa I'CHEPAJbHOI'0 IJIaHa T'E€PpONUYCCKOTO OCBO60)K,)ICHI/IH ropoaa Hlyma oT
apMHHCKOﬁ OKKYyHanuu. B X0o4a€ IOoArOTOBKHU FeHepaJ’ILHOFO IjlaHa ropoJa, KOTOpLIﬁ 6LIJ'I pa3pymi€eH v noABCPrcs
APMSAHCKOMY BaHJAJIN3MY, IUIAHUPYETCA BOCCTAHOBUTH €TI0, IMOCTPOUTH HOBBLIC MU COBPCMCHHBLIC KWJIBIC 3JIaHHS, a4 TAKKE
3allIUTUTL €TI0 UCTOPUICCKUC MaMATHUKU. E,HI/IHCTBO HUCTOPUU U COBPEMEHHOCTH 3aHUMACT I'TaBHOC MECTO B I'CHCPAJIbHOM
IIJIAHC Hameﬁ KyJ'[LTypHOﬁ CTOJIMIBI. Hpe[{CTaBHeHHHﬁ FeHepaJ’ILHLIﬁ TJ1aH OTpaXacT NpEeBpaAlLICHUC U_IyIHI/I B OJUH U3 CaMbIX
KpPacUBBIX T'OPOJOB MHUPA, CTPOUTEILCTBO HOBBIX KWJIBIX 3[JaHHM, pPacloyoKEHHUE LIEHTpa ropojad, HOBBIE MUCTOPUUECKUE
3MaHUS ¥ MAMATHAKA, KOTOPBIE OYIYyT IMMOCTPOEHBI H COXPAHEHHL. | eHepabHBIN IJIaH YYUTHIBACT TPAHCIIOPTHYIO CHCTEMY
ropoga, COOTBCTCTBHUC aBTOMO6I/IJ'ILHBIX A0OpOTr HOpMAaTUBAM, MapHIpyTbl;, CETH, HOPMATHUBHOC 06CCHC‘16HI/I€ pasMepoB
OCHOBHBIX DPaiOHOB, PEKOHCTPYKIMIO OCTAHOBOK oOImecTBeHHOro TpaHcnopta. B TenepampHoM I[lmanme Illymm.
npeanojaracMoe HacCJICHHUEC, 06”beM JKUIIAIIHOIO CTPOUTCIBCTBA; CUCTEMA Hpe,Z[HpI/IﬂTI/Iﬁ KYJbTYPbI U 06H.leCTBeHHOFO
o0CITy)KMBaHHs; WH)KCHEPHas TIOJrOTOBKA TEPPUTOPUH; BOIPOCHI OXPAHbl MPHUPOAHBIX W HCTOPUKO-KYJIBTYPHBIX
MaMSITHUKOB SIBJISIIOTCS. IIPUOPUTETAMH €0 Pa3BUTHS. B reHepalibHOM IUIaHE BOCCTAHOBJICHHE HMH(PACTPYKTYphI TOpoIa
BCerla SIBJIACTCSI TMPHOPUTETOM, IIOCKOJBKY TOpOA - 3TO JKHBOW OpraHm3M, a WHQPPACTPYKTypa Mpearoiaract
B3aumoieiictue. HppacTpyKTypa 3aHMMaeT OJHO U3 TIIaBHBIX MECT B pa3BuTHH ropoja lllymia. bes atoro y ropoaa Mmoxer
HC 6I)ITI> BOSMO)KHOCTefI IJIs1 COMUAJIBHOTI'O paSBI/ITI/IH.

KiiroueBble caoBa: Topox Ilyma, ['eHepanbHBIl IUIaH, HMCTOPUYECKUE TAMITHHUKH, KYyJbTypHas CTOJMILA,

COBPEMEHHOCTb.

Molum oldugu kimi, bas plan tortib edilorkon saharlorin gaharsalma missiyasi, habelo magsadlari,
vazifalori, prioritet istigamatlori, strateji program va layiholori, strateji mokan inkisafinin 6lgiilo bilon
meyarlar1 miioyyan edilir. “Bas plan (Urban plan, Master plan, Comprehensive plan, City plan)
planlasdirmanmin aparildigi layiha sanadi, arazilorin tikintisi, yenidan qurulmasi va digar soharsalma
novlori, o ciimlodon saharlorin inkisafi iigiin elmi cahatdan asaslandirilmis uzunmiiddatli perspektiv
plandir” [1, s.5]

Sohorlarin bas plani saharsalma obyektlarinin tamin edilmasing, yasayis mantagoalarinin inkisafinin
tohliikasizliyi vo davamliligina, shalinin saglamliginin qorunmasina, rasional tobii ehtiyatlardan somarali
istifado vo otraf miihitin miihafizosing, tarix vo madaniyyat abidslorinin, yasayis montagalorinin arazi-
larinin olverissiz soraitdan, tobii vo texnogen xarakterli tasirlordon gorunmasina, habels real goraitin
yaradilmasina yonalmis sonoddir.

Susa soharinin Bag plani taqdim olunarkan bildirilib ki, soharin Bas plani hazirlanarkan onun tarixi
oZomatinin qorunmasi asas gotiiriililb. Madoniyyat paytaxtimizda hoyata kecirilon biitiin layihalar tarixlo
miasirliyin vohdati {izarinds qurulacaq va tezliklo ke¢misdo oldugu kimi, Susa diinyanin on gozal so-
harlarindan birina ¢evrilacok.Togdim olunan bas planda Susanin orta, yiiksok va garisiq sixligli olan
yasay1s binalarinin insa edilmasi, sahar moarkazinin, yeni tikilocok va gorunub saxlanilacaq tarixi binalar
Vo abidalorin yerlori do 6z oksini tapib.

“Sohorda uzunlugu 36,2 kilometr olan méveud yollarla yanasi, hom da 17,6 kilometr yeni yolun
yerlori miiayyon olunub. Susada iimumi sahasi 46.765 kvadratmetr olacaq yeni yasayis massivi 6
mohalladan ibarat olacaq. Mahallor iizra ahali sayr 2020nafar nazardo tutulur . [2]

148


mailto:naida91@mail.ru

SUSA SoHaRI

BAS PLAN

ot i
[ e v et g e s s
| e
B o v

Sonra Azarbaycan Prezidenti {lham Dliyev 1-ci mahallonin tomalini qoydu. 1-ci mohallads tikilocok
3, 4 va 5 martabali binalar Susaya xas memarliq tislubu ils insa olunacag.Belslikls, boyiik soharlorin bas
plani secilmis funksional varianta uygun olaraq topoqrafik ¢okiligsin pantoqrafiyast ilo avvalcadon
hazirlanmis asasda tortib edilir.

Bas planda sohorin naqgliyyat sistemi,magistral yollarin oxlari alt bazaya vurulur, uzununa yamaclarin
normativlora uygunlugu yoxlanilir. Kiiga va yol marsrutu, sabaka konfiqurasiyasi, avtomobil yollari,
osas orazilorin olgiilori nazoro alinmagqla tonzimloyici tominati, ictimai noaqliyyat dayanacaqlarinin
moveudlugu. aydinlagdirilir

Bas plandaki sohor morkozi sistemi, “biitiin saviyyalorda moarkazin dlgiilori va yerlogdirilmasi
miidyyan edilir, sahor markozinin rayonlasdirilmasi, sahar ictimai xidmat sistemi, sahar markazinin
arazisinin abadlagdirilan ictimai binalarin hissalori 2sas yer tutur. Genislondirilmis morkozda ticarat
zonalarmin va digar névlorin takrarlanmast maQsadauygundur. ”[2]

Sahar moarkazlarinds asas funksional zonalar inzibati vo ictimai qurumlar zonasi olur, madani-maarif,
istirahat, aylonca zonasi, ticarat, idman, moasq miiassisalori zonasi va otellor, boyiik soharlorda xidmat

miiassisalari ilo makan baximindan birlogon yasayis binalar1 sahar markazinin mithiim elementlarindan
biridir.
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Summary

Various complications can be encountered while drilling sidebore wells. One of these complications, drilling fluid
contamination, was investigated and its solution methods were discussed. By entering the drilling fluid, foreign substances
change the density and viscosity of the fluid, causing contamination of the fluid. The most common contaminants in drilling
fluid systems are listed, the sources of contaminant ions formation, their causes, and the effect of each on the solution are
considered, and the methods of contaminant removal are mentioned. Contaminants affect the properties of the drilling fluid,
reducing its productivity and pH. Solids of any type that affect the properties of the solution are the most undesirable
contaminants in drilling fluids. Micron- and sub-micron-sized fine solids that impair overall drilling efficiency are separated
using mechanical separation equipment and centrifuges. Chemical flocculants are used to flocculate the solids to a larger size.
The use of general flocculants, which flocculate indiscriminately between different solids, and selective flocculants, which
flocculate other excavated solids besides added barite, were considered.

Keywords: drilling fluid, complexation, contaminants, flocculation.

SAT'PABHEHUE BYPOBOI'O PACTBOPA IIPU BYPEHUHN BOKOBbIX CKBA’KUH U
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Pesrome

ITpu OypeHun GOKOBBIX CKBRXKHH MOYKHO CTOJIKHYTBCS C Pa3IMUHBIMH OCJIOKHEHUsIMH. McciieoBaHO OJTHO M3 TaKHX
OCJIO)KHEHHH — 3arpsi3HeHHe OypoBOro pacTBopa M OOCYyK/IeHbI IyTH ero pemenus. llomagas B OypoBo# pacTBop,
MIOCTOPOHHME BEIECTBA N3MEHSIOT IUIOTHOCTD M BS3KOCTB JKHJIKOCTH, BBI3BIBas e 3arps3HeHue. [lepeunciensr Hanboiee
pacIpocTpaHeHHbIE 3arpsi3HIIONINE BEIIECTBA B CHCTEMax OYpOBBIX PacTBOPOB, PACCMOTPEHBI MCTOYHUKH 00pa30OBaHUS
3arpsI3HSIONIMX MOHOB, MX NPUYMHBI W BIMSHUE KAXKIOTO M3 HMX Ha PacTBOP, a TAKXKE YIMOMSHYTHI METOJbI YAAICHHS
3arps3HSIONIMX BEIIECTB. 3arps3HSIONIIE BENIECTBA BIMSAIOT Ha CBOMCTBA OYpOBOTO pacTBOPA, CHIKAsl €ro POAYKTHBHOCTh
n pH. TBepuple BeluecTBa JIOOOro THIIA, BIMSIOIIME HA CBOWCTBA pPacTBOpa, SIBISIOTCS HauOoJiee HeXKeaaTesIbHbIMU
3arpsI3HUTEINISIME OYPOBBIX PAcTBOPOB. MeJKie TBEp/bIe YaCTHIIbI MUKPOHHOTO U CYOMHUKPOHHOTO pa3Mepa, yXy/IIIarolHe
0011yI0 3pPEeKTUBHOCTE OypeHUs, OTAEIAIOTCS C TIOMOIIHI0 MEXaHHUIECKOTO CEeaprpyIOMIero 000pyA0BaHMs U IEHTPU(YT.
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Xumudeckue (GIOKYISHTBI HCHOJIB3YIOTCS JUIsl (QJIOKYJISIMK TBEPBIX 4acTUI] 10 OoJblero pasmepa. beiio paccmorpeno
UCIIOJIb30BaHUE OOBIYHBIX (DIIOKYJISIHTOB, KOTOPbIE (IOKYIMPYIOT 6e3 pa3bopa Mex Iy pa3InYHbIMHU TBEPJBIMH YaCTHIAMH,
U CEJICKTHBHBIX (IOKYJISIHTOB, KOTOpbIE (IOKYJIMPYIOT JAPYIHe BBIHYTHIE W3 TPyHTa TBEpJAbIE YacTUILI MOMHMO
nobaBileHHOTO OapwuTa.

KiroueBblie cjioBa: OypoBoii pacTBOp, KOMIUIEKCOOOpa30BaHUE, 3arPSA3HEHNS, (DIOKYIIALINS.

Qazma mohluluna yad maddolor daxil oldugda, mshlulun sixlig1 va dzliilitytinde arzuolunmaz doayi-
sikliklora sobab oldugda gazma mohlulu ¢irklonmis hesab olunur. Su asasli gazma mahlullar1 ¢girklanmo-
ya daha hossasdir. Su asasli qgazma mohlulu sistemlari tigiin an gox yayilmus ¢irklondiricilor gips, anhidrit
(Ca ++), sement, shong (Ca++), shang suyu (Ca++, Mg++), hall olunan bikarbonatlar vo karbonatlar
(HCO3—, CO3—), hall olunan sulfidlar (HS-, S-) va duzlu su aximi (Na+, Cl-).

Bark maddalor gazma mahlulu sistemini tagkil etmak ti¢iin olave edilon maddolor (bentonit, barit) vo
qazilmus siixur qirmtilaridir. Istonilon névdon olan bark cisimlor gazma mohlullar {igiin on arzuolunmaz
cirklandiricidir. Bunlar mohlulun xiisusiyyatlorine tosir gostarirlor. Cirklandiricilor gazma mahlulunun
osas funksiyalarini yerino yetirmok gabiliyyatini mohdudlasdirir vo gazma siiratinin asag1 olmasina so-
bab olur. Cirklonmanin tasirinin doracasi asason gazma mohlulunun ndviindon, konsentrasiyasindan vo
c¢irklondiricinin néviindan asilidir. Bundan slave, maddslarin gazma mohlulu ils tomasi gazma mahlulu-
nun samoaralilik daracasina tesir edir.

Qazma omoaliyyatinda gazma mohlulunun performansina onun reoloji xiisusiyyatlori tasir edir. Ona
gora do quyu vaziyyatinds gazma mahlulunun reoloji parametrlorini va xassalorini 6yranmok lazimdir.
Reoloji xassolori miixtalif axin soraitindo gazma mohlulunun axin xtisusiyyatlorini tosvir edir. Axinin
tasirlorini bilmak tiglin mohlulun dévriyyasi sisteminds miixtalif ndoqtalorde mohlulun axin davraniginin
bilinmasi vacibdir. Plastik 6zliiliik mexaniki siirtiinma naticasinds yaranan axina miigavimatin bir his-
sosidir. Siirtlinma bark maddslorin konsentrasiyasi, 6lgiisii, bark cisimlorin formasi vo maye fazasinin
ozliliiyline gora yaranir. Mohsuldarliq néqtasi hissaciklor arasinda elektrokimyavi qiivvalarin yaratdigi
axina qars1 ilkin miigavimotdir. Bu elektrokimyavi qiivvo maye fazasinda dagilmis hissaciklorin sothin-
doki yiiklorlo baghdir. Mohsuldarliq ndqtesi gazma mohlulunun slamlarimi saths dasimaq qabiliyyatini
gostorir. Mohsuldarliq noqtasi ¢ox asagi saxlanilmamalidir. Digar torofdon, yiiksok temperatur miihiti
gazma mohlullarinda karbon qazi, duz vo anhidrit kimi ¢irklondiricilorin olmasi sababindan su asash
gazma mohlulunun mohsuldarliq néqtesini artirmaga meyllidir vo bununla da mohlulun samaraliliyini
mohdudlasdirir.

Qazma omaliyyatinin somaraliliyini artirmaq ti¢iin gazma mahlulu bir ne¢a uygun xiisusiyyato malik
dizayn edilmoalidir. ©n iimumi xiisusiyyatlor reoloji xtisusiyyatlordir (plastik 6zliiliikk, mohsuldarliq doys-
ri, gel gilicli vo filtr tortu kimi), miixtalif is soraitinds sabitlik va ¢irklondirici mayeloro qars1 dayanig-
ligdir. Mikron va submikron 6lgiilii inca bark cisimlar gazma isinin iimumi somoraliliyine an ¢ox zaror
vurur va gazma mahlulu tarkibinin zaruri hissasi deyilss, ¢ixarilmalidir. Qazilmis bark cisimlorin ¢ixaril-
mas1 mexaniki ayirma avadanliqlarinin istifadasi ilo hayata kegirilir. Mexaniki ayirma avadanliglarindan
asil1 olaraq gazma mohlulunun tarkibinds olan texminan 140 va ya daha boyiik, 50pu-a gadar va 20u-2
gadar bark maddslar ¢ixarila bilir. Daha kigik 6l¢iilards isa sentrifugalardan istifads etmok lazim galo
bilor. Kimyavi flokulyantlardan bazan ince bark maddslari daha boyiik 6l¢iids flokulyasiya etmok tigiin
istifado olunur ki, onlar bark maddalordan tomizlayici avadanliq vasitasilo ¢ixarilsin. Umumi flokulyant-
lar miixtalif bark cisimlor arasinda forq goymur. Selektiv flokulyantlar iss olave edilmis baritdon basqa
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digor gazilmis bark maddalari flokulyasiya edacok. Son gars olaraq, qatt maddalorin konsentrasiyasini
azaltmaq li¢lin bazon seyreltms istifads olunur.

Kalsium ionlarinin monbalari gips, anhidrit, sement, shong, doniz suyu va shang suyudur. Kalsium
ionu sirin su asasli gazma mohlulu sistemlori ii¢iin asas ¢irklondiricidir. Kalsium ionu natrium ionlarimni
ovoz etmaya calisir, belaliklo, gazma mahlulunun reologiya vs filtrasiya kimi xiisusiyystlorinds arzu-
olunmaz dayisikliklora sabab olur. Bu, homginin gazma mahlulu sistemina alava olunan maddaloarin
tosirsiz qalmasina sabab olur. Problemin halli Gisulu kalsium ionunun manbayindon asilidir. Masalan,
monba gips Vs ya anhidritdirss, natrium karbonat (soda kiilii) istifads olunur. Kalsium ionu shongdan va
ya sementdon olarsa, natrium bikarbonat tistlinliik toskil edir.

Cirklandirici ionlar (CO3—, HCO3-) COz olan laylarin qazilmasi, gazma mohlulunda {izvi mad-
dalorin termal deqradasiyasi va ya soda kiilii va bikarbonat ilo haddindan artiq emal naticasinds yaranir.
Bu ¢irklondiricilor gazma mahlulunun mahsuldarligina tosir edir vo pH-1n azalmasina sabab olur.

Cirklondirici ionlar (HS—, S—) timumiyyatlo H2S olan laylarin qazilmasi naticasinds yaranir. Hidro-
gen sulfid insanlar ti¢lin 6liimciil maddadir vo gazma amaliyyatlar1 zamani istifads olunan polad {iglin
son daracs asindiricidir. Bu, gazma borusunun kdvraklogsmasine sabab olur. H2S-nin tamizlanmasi sink,
mis va ya domirdan istifads etmokls hoyata kegirilir.

Duz hissalarinin gazilmasi naticasinds va ya laydan duzlu su axini naticasinds gazma mohlulu siste-
mina daxil olan Cl —ionlart mahlulun mahsuldarligini azaldir vo pH-1n azalmasina sabab olur. Problemin
halli ti¢iin goriilon tadbirlar sirin su ilo seyreltms, dispersantlarin vo kimyavi maddalarin istifadasidir.
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Summary

An automatic reactive power control system based on fuzzy logic was proposed in the enterprise's power supply system.
A scheme and a fuzzy control algorithm based on the Mamdani algorithm based on the load change have been developed.
During the study of the operation of the fuzzy controller, it was found that the fuzzy algorithm better supports the given value
and direction of the reactive power. The Mamdani algorithm was selected for the automatic adjustment of reactive power
compensation in the enterprise's electric supply system. This is due to the high transparency of the Mamdani model, that is,
the ability to interpret them in a meaningful way by the user. The purpose of this work is to develop a reactive power regulation
system and algorithm that is insensitive to parametric excitations in the energy supply system of the enterprise using the fuzzy
set theory apparatus.

Keywords: power supply system, regulation system, fuzzy logic, reactive power, membership function.

YIOPABJEHUE KOMIIEHCAIIMEN PEAKTUBHOM MOIIIHOCTU B CUCTEME
3JEKTPOCHABXEHUSA MPEJANPUATHAA HA OCHOBE HEUETKOM JIOTUKH
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Pe3ome

IIpennoxkeHa cucreMa aBTOMATHYECKOTO PEryJUPOBAHUS PEAKTHUBHOW MOIIHOCTH Ha OCHOBE HEYETKOW JIOTUKH B
CUCTCMC BHeKTpOCHa6)KeHI/I${ l'lpeIIl'IpI/I}ITI/IH. PaSpaGOTaHH cxXeMa u aJ'[FOpI/ITM HCYCTKOIO ynpaBneHI/m Ha OCHOBC EU'[FOpI/ITMa
MaM,HaHI/I 0 UBMCHCHHUIO HAI'Py3KH. HpI/I HCCIICA0OBAaHUU paGOTLI HEYCTKOI'O peryjigTopa 6I)IJ'IO YCTaHOBJICHO, YTO He‘{eTKI/Iﬁ
AJITOPUTM JIydlI€ MOAACPIKMBACT 3a/IaHHOC 3HAYUCHHC U HAIIPABJICHUE peaKTHBHOﬁ MOIITHOCTH. AJ'Il"OpI/ITM MaM)IaHI/I 6I>IJ'I
BI;IﬁpaH JJIsL aBTOMaTH‘IeCKOﬁ HaCTpOﬁKH KOMIIEHCallun peaKTI/IBHOfI MOIIHOCTH B CHUCTEME 3J'I€K’I‘pOCHa6)K€HI/I$I
npeanpusiaTus. 3TO CBsA3aHO C BI;ICOKOf/i IMPO3PavYHOCTBIO MOJCIIN MaMHaHI/I, TO €CThb BO3MOXHOCTBHO OCMLICJ’IGHHOﬁ nux
HUHTEPIIPpETAllMU TTOJIb30BATCICM. L[CJ'H:IO ,Z[aHHOﬁ pa6OTLI SABJIACTCA pa3pa60TKa CHUCTEMbI U aJIrOpUTMa PEryjInpoOBaHUA
peaKTHBHOﬁ MOIITHOCTH, HG‘IyBCTBHTCJ’[BHHX K HapaMeTpI/I‘IeCKI/IM BOSMyI_HeHI/IS{M B CUCTEMA 3HCpFOCHa6)KeHI/IH Hpe]alI/ISITI/IH
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C HUCIIOJIb30BaHHEM alnapaTa TEOPHH HEYSTKMX MHOXKecTB. IIpu uccnenoBaHnu paboOThl HEYETKOI'O PEryJsiTopa ObUIO
YCTAQHOBJIEHO, YTO HEUETKUH aJITOPUTM JIydllle MOAJEPKUBAET 3aJaHHOE 3HAUEHUE U HANlpaBJICHHE PEaKTUBHON MOIIHOCTH.

KaioueBble ciioBa: cucrema 3JIeKTPOCHA0KEHHUS!, CUCTEMa PEeryJIMpOBaHus, HeUeTKas JIOTHKa, peaKTUBHAsI MOLIHOCTb,
(YHKIMA TPUHAAICKHOCTH.

Sonaye miiassisalarinin elektrik gabuledicilori onlarin islomasi iigiin ham aktiv, hom ds reaktiv giic
tolob edir. Reaktiv giic gabuledicilorinin istehlakini azaltmagqla, kabellarin, nagillorin vo digar corayan
kegiran hissalarin en kasiyini artirmadan generatorun qurasdirilmis giiclinii, yarimstansiyalarin transfer-
mator giiciinii azaltmagq, elektrik tochizati sisteminin kegiricilik gabiliyyatini artirmaq miimkiindjir.

Hal-hazirda totbiq olunan reaktiv giiciin avtomatik tonzimlonma sistemlori [1. soh. 30] elektrik ener-
jisina gonast etmokls yanasi, elektrik tachizati sisteminda gorginliyin rags etmasi vo meyl etmasi zamani
reaktiv giic ehtiyatindan istifado etmir vo nozarat edilon parametrin miisyyan bir giymots ilkin sazlan-
masina gora boylik 6lii zonaya malikdir. Bu baximdan reaktiv giicii tonzimlayarkan avtomatik idarsetma
sisteminin xotasi artir, enerji tochizati sisteminin iqtisadi is rejimini yaratmaq imkani vo enerji
paylanmasinin somaroliliyi azalir.

Bu isin moqgsadi geyri-salis ¢oxluglar nozariyyasi aparatindan istifado edorok miiassisanin enerji
tochizati sisteminda parametrik hoyacanlarina hassas olmayan reaktiv giiciin tonzimlanmas sisteminin vo
alqoritminin islonmasidir.

Bu isdo miiassisanin eletrik tochizati sistemindo reaktiv giicliin kompensasiyasinin avtomatik tonzim-
lonmo sisteminin sxemi verilmisdir.

Qeyri-salis kontrollerin isinin alqoritmi. Miiassisanin elektrik tochizati sisteminda reaktiv giiciin
kompensasiyasinin avtomatik tonzimlonmasi ti¢iin Mamdani alqoritmi segilmisdir [2. sah.120; 3. sah.
54]. Bu, Mamdani tipli modelin saffafliginin, yani istifadagi torafindon onlarin manali sokilds sorh edil-
mosi imkaninin ¢ox yiiksok olmasi ilo baglidir. Qeyri-miisyyanlik soraitinds islomoys gadir olan reaktiv
gliclin kompensasiyasinin avtomatik idaroetmo sistemi asagidak: ardicilligla yerino yetirilir:

1. reaktiv giiciin avtomatik tonzimlonma sisteminin giris vo ¢ix1s linqvistik doyisonlorinin geyri-salis
giymatlarinin miiayyan edilmasi;

2. giris vo ¢ixig doyisonlorinin monsubiyyat funksiyalari;

3. “IF-THEN” tipli linqvistik qaydalar formasinda molumatlar1 ehtiva edon geyri-salis bilik baza-
smin iglanmoasi;

4. bilik bazasiin qaydalarina asaslanarag, mantigi naticonin, giris doyisonlorinin geyri-salis giymat-
lorino uygun golon geyri-salis ¢oxluq soklinds doyisonin giymatini toyin edon geyri-salis algoritmin
secilmasi Vo hayata kecirilmasi.

5. miossisonin elektrik tochizat1 sistemindo reaktiv giiciin kompensasiyasinin avtomatik tonzim-
lonma sisteminin idars edilmasi prosesinin tohlili.

Hor bir gaydanin hor bir miiddoeasinin dogrulugunu qiymatlondirmak tigiin monsubiyyat funksiyalari
osason dord novdoan ibarat idi: tigbucaqli, trapezoidal, S vo Z formali.

Simulyasiya MATLAB Toolbox Fuzzy Logic paketinds hayata kegirilir [4. Soh.304].

1.Mamdani algoritmi ssasinda geyri-salis reaktiv giic tonzimloyicisinin isini dyranarkon molum
olmusdur ki, geyri-salis algoritm klassik algoritmlo miigayisado qosulmalarin say1 daha az edir. Bu,
statik kondensator batareyasinin etibarliginin artmasina sabab olur.
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2.Qeyri-salis mantige asaslanan qurgu daha bir miithiim xiisusiyyato malikdir-nisboton asan genislon-
mo qabiliyyati. Bu ciir qurgular tiglin yeni xassalari, yeni funksionalliq slave etmok asandir vo ¢otin
deyil.
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Xiilasa

Neft ehtiyatlar1 artan enerji istehlaki ilo daha da yiiksok tolobata sobab olur. Qeyri-ononovi, geyri-kommersial neft
ehtiyatlari, o ciimlodon ylingiil six neft ehtiyatlar1 artan enerji talobatini 6domak tigiin diqqati calb etmokdadir va enerji
tochizatinda boyiik tesire malik olacagi gozlanilir. Joe Leimkuhler va digarlarinin fikrinca, barpa olunan monbalardan
istifadenin artmasina baxmayaraq, qlobal iqtisadiyyat hale do karbohidrogenlarin davamli todariikii talob edacok (Leimkuhler,
J. & Leveille, G., 2012; Song, C. & Yang, D., 2013).

Six neft ehtiyatlar1 global miqyasda 337.86 milyard barel kimi shamiyyastli migdara ekvivalentdir (Wang, S., Yu, Y.,
Guo, Q., Wang, S., & Wu, X., 2017). Bununla bels, mévcud problem ondan ibaratdir Ki, ononavi tisullar asagi kegiricilik
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gabiliyyatine gors six kollektorlardan karbohidrogenlori ¢ixara bilmir. Bu aragdirma qeyri-ananavi six kollektorlarda “Huff-
n-Puff” (HnP) tokmillogdirilmis neft ¢ixarma metodunun effektivliyini éyronmak ii¢iin hoyata kegirilir. Tadqigat ti¢iin
simulyasiya modeli hazirlanmigdir. Todqiqat gostordi ki, MMPFC faktoru HnP dovrii arzinds qorunmur, xiisusen besinci
dovrodon sonra bir faza saxlanila bilmoaz, belsliklo, neft hasilatinin azalmasina sabab olur.

Acar sozlor: Huff-n-Puff, gaz geyri-onanovi neft ¢ixarma metodu, asagi kegiriciliya malik geyri-ananoavi kollektorlar,
six kollektorlar.

HUAPPOBOE MOJIEJIUPOBAHUE U AHAJIN3 TPOLHECCA INIOBBIINEHUS HEOTEOTIAYHA C
IMOMOUIBIO HUFF U PUFF I'A30B U BJIMSHUE IMTPOAOJIZKUTEJIBHOCTHU ITUKJIA
JOBbBIUN/3AKAYKN HA HE®@TEOTJAYY B HETPA/IMIIMOHHBIX HU3KOITPOHUIIAEMbIX
YIJIEBOAOPOJHBIX KOJUIEKTOPAX
Haszapanues Paman Payg
bakunckas Boicmas IHlkona Hedru
https://orcid.org/0000-0003-1072-3352
rashadnazaraliyev@gmail.com

Pesrome

3amacel TPamUIMOHHON He(BTH OYAyT HCTOINATHCS C POCTOM SHepronotpedieHus. HerpagunuonHsie HedTsHbIC
pEeCYpChI, BKJIIOYAs JIETKYIO TPYTHOU3BICKACMYIO HE(PTh, NPHUBJICKIN BHHUMAHUC IS YIOBICTBOPCHHUS PaCTYIIUX
MOTPEOHOCTEH B YHEPTUH U, KAK 0KUIACTCS, OKAXKYT OTPOMHOE BIMsIHUE Ha dHeprocHadxenue. Coriacho Jxo JleiiMkynepy
U 1p., T700ambHast 9KOHOMHUKA MO-TIPEXKHEMY OyIeT TpeOOBaTh HEMPEPHIBHOTO CHA0XKEHUSI YTIICBOIOPOIAMH, TAXKE HECMOTPS
Ha yBEIUYCHHUE UCIOJIb30BaHMs BO30OHOBIIEMbIX HCTOYHUKOB 3Heprun (Leimkuhler, J. & Leveille, G., 2012; Song, C. &
Yang, D., 2013).

3amacel TPyTHOM3BICKAEMOH HE(TH COCTABILIIOT 3HAYUTECIBHBIN 00BEM, KOTOPHIH B TI00aTHHOM MacImTabe MOXKeT
337.86 mmwumnapnoB Oappeneit (Wang, S., Yu, Y., Guo, Q., Wang, S., & Wu, X., 2017). OxgHako Texymas mpobdiema
3aKIIIOYAeTCs B TOM, YTO TPAAWLIMOHHBIC METOABI HE MOTYT H3BJICKATh YTJIEBOJOPONBI M3 IUIOTHBIX KOJIJICKTOPOB H3-3a
CBSI3aHHOU C HUMH HU3KOW MPOHHAIIAeMOCTH. [IpOoeKT poBOANTCS T N3yUeHHS YPPEKTHBHOCTH IOBBIIICHUS He)TECOTIadH
mwiactoB MetoaoM “huff-n-puff” (HnP) B HeTpamuIMOHHBIX TPYIHOMPOHHUIIAEMBIX KOJICKTOpax. i uccneaoBaHus Obuia
pa3paboTraHa YMCIICHHAss UMUTAIHOHHAS MOJIelTb. MIcciefoBaHKe MoKa3aio, 4To 0oJiee Hu3Kas 100bIua CBsA3aHa C YCIOBHSIMHU
cmemuBaemocTtd, T.e. MMPFC (MuHHManeHOE JaBIEHHE CMECHBOCTH MMHUMAIBHOIO YPOBHS) HE MOJEPKUBAeTCA B
Teuenue nepuoa HnP, 0co6eHHO mociie msToro 1uKiia, Koraa ogHodhasHas cpeaa He MOXKET IO ICPKUBATHCS, YTO MPHUBOTUT
K 3HAYMTEILHOMY CHHXKCHUIO HeTeoTaauu.

KaroueBbie cioBa: Huff and Puff, Herpammmmonnsie rasoBeie MYH, HeTpaaWIIMOHHBIE KOJUICKTOPHI C HH3KOU
MIPOHHUIIAEMOCTHIO, INIOTHBIE KOJUICKTOPHI.

Reserves of conventional oil are going to deplete with the growing energy consumption.
Unconventional petroleum resources including light tight oil has attracted attention to meet the rising
energy demands and are likely to have a significant impact on energy supply. According to Joe
Leimkubhler et al., the world economy will continue to require a steady supply of hydrocarbons even as
the usage of renewables grows (Leimkuhler, J. & Leveille, G., 2012; Song, C. & Yang, D., 2013). The
world holds significant tight oil reserves. The global tight oil resources which are expected to be
recoverable can be as high as 47.3 billion tonnes of oil equivalent. This value approximately corresponds
to 337.86 billion barrels of oil (Wang, S., Yu, Y., Guo, Q., Wang, S., & Wu, X., 2017).

Tight reservoirs are source rocks or reservoirs with organic rich contents. The term includes all types
of rocks that can have low permeability, e.g., sandstone, limestone, and shale (Canadian Society for
Unconventional Resources (CSUR), 2019). CSUR classifies based on permeability as in Table 1. (Zou,
C., 2017).
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Table 1. The classification of reservoirs based on permeability ranges

Permeability, mD Reservoir type Rock type
0.0001 —0.001 Extremely tight Shale
0.001 —0.01 Very tight Shale, tight sandstone
0.01 —0.1 Tight Limestone, tight sandstone
01-1 Low Limestone, sandstone
1-10 Moderate Sandstone
10— 100 High Sandstone

Source: CSUR, 2019

The current problem is that conventional methods are unable to extract hydrocarbons from tight
reservoirs due to their associated reduced permeability. The primary recovery from tight reservoirs is
too low. It is approximately 5 to 10% of stock tank oil initially in place (STOIIP) in tight deposits, even
though production is through massively fractured long horizontal wells (Christensen, J. R., Stenby, E.
H., & Skauge, A., 1998; Shoaib, S. & Hoffman, B. T. 2009). Therefore, the application of enhanced
liquid recovery methods has gained significant interest. The results from numerous numerical and
laboratory studies shows that Huff-n-Puff (HnP) enhanced oil recovery (EOR) can be a solution to
increase the recovery from tight oil reservoirs (Shoaib, S. & Hoffman, B. T. 2009). Following the
achievements in Eagle Ford after the implementation of huff-n-puff, gas injection, specifically HnP,
where a single well for injection and production is used, has become popular in tight reservoirs (Carlsen,
M., Whitson, C., Dahouk, M. M., Younus, B., Yusra, I., Kerr, E., Mydland, S. 2019).

Huff-n-Puff process involves gas injection and has been applied in conventional (i.e., gas storage)
and unconventional reservoirs. In principle, HnP process is a single-well operation that involves cyclic
gas injection into a production well for a specific amount of time. The injected fluid can be either CO,
and/or separator gas (Kanfar, M. S. & Clarkson, C. R. 2017). The gas injection process is followed by
the period of the well shut-in, i.e., soak period, which may or may not exist. Soak period leads gas to
soak into the fracture volume to interact with reservoir fluid and is eventually replaced by the production.
These stages of injection and production (and a soak period if exists) form a cycle of HnP. This is
repeated several times whenever reduction in production is observed until well is uneconomic to
produce.

Figure 4. Huff and puff EOR process stages
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Source: Pankaj, P., Mukisa, H., Solovyeva, 1., Xue, H. 2018
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Different studies have been carried out to calculate the efficiency of HnP in tight reservoirs. Studies
include laboratory and numerical simulation experiments. The results from laboratory studies show
increases in recovery with huff-n-puff method. Most of the numerical simulation studies also confirm
the recovery improvement by HnP. In fact, Shoaib and Hoffman obtained recovery improvement of
2.5% in simulation study, while Yu et al. showed that HnP could increase recovery by 4-5% (Shoaib,
S. & Hoffman, B. T, 2009; Yu, W., Lashgari, H., & Sepehrnoori, K, 2014). Piyush et al. observed up to
9% additional production in Eagle Ford with HnP method (Pankaj, P., Mukisa, H., Solovyeva, I., Xue,
H, 2018). HnP has a growing interest recently. Thomas et al. state that wells can extract around 30 to
70% extra oil with HnP EOR (Thomas, W. R., Helms, L. W., Driggers T. K., 2016).

The simulation experiments depend on many factors, such as grid size, hydraulic fracture pseudo-
width, timing (i.e., soak period, duration of injection and production cycles) natural fractures. These may
lead to falsely optimistic or pessimistic result affecting HnP process (Kanfar, M. S., Clarkson, C. R,
2017).

HnP is not a displacement process. Gas injection, which may last around 30-90 days, is for the gas
to contact and mix with maximum possible amount of oil. This will be accompanied by
dissolving/vaporizing oil components into gas phase or mixing and swelling oil (Carlsen et al, 2019).
The key factors affecting gas dissolution would be contact area and gas diffusivity (Liu, H., Wang, M.
C., Zhou, X., Zhang, Y. P. 2005). Recovery in tight oil reservoirs with HnP is based on mixing, which
is achieved in a diffusion process. The studies show that the recovery is high when injection pressure is
above first contact minimum miscibility pressure (MMPFC), first contact miscibility is more relevant
for HnP process), i.e., where the recovery process is pure mixing/swelling (Carlsen et al, 2019).

For a gas to diffuse and disperse in the rock a fracture network called shattered rock volume (SRV)
is needed. Shattered rock volume is defined as a region of rock where the pieces of rock are sufficiently
small such that injected gas can undergo diffusion and dispersion into the rock and can mix with the
reservoir fluid. (Carlsen et al, 2019) As the recovery in tight reservoirs is based on diffusion mainly,
SRV plays a significant role to achieve higher recoveries (Whitson, C. H., & Brule, M. R., 2000).

Figure 5. Saturation pressure vs. injection gas mole fraction from swelling test and pressure
profile for the first cycle

Swell Test vs. Cell Pressure for 1st Injection Period

I —p(fg) psat(fg)-Oil psat(fg)-Gas - - - Single-Phase Pressure I

10000 ~

9000 +

8000 -+

7000 +

6000 +

5000 -+

4000 +

Pressure, psia

3000 -+

2000 4

1000 4

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Injection gas mole fraction

158



This study is carried out to analyse the impact of diffusion on the effectiveness of HnP EOR process.
The numerical simulator tool used for the study is Eclipse Simulator. A single-hydraulic-fracture dual
porosity model has been developed to evaluate the impact of diffusion on the ultimate oil recovery
(UOR). 26.94% UOR has been achieved using base case diffusion model, which is 5.34% greater than
depletion scenario model. On contrary with HnP base case diffusion model, the removal of diffusion
results in almost the same UOR in HNP EOR. The study also shows that lower recovery in different
cycles is related to miscibility conditions, i.e., MMPFC, not being maintained through the HnP period,
especially following the fifth cycle single phase cannot be maintained, thus, leading to significant
reduction in oil recovery. It has also been found that different cycle periods of production and injection
affects the ultimate oil recovery.
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Summary

The dependence of deformation of deckle and the actual area of contact on the roughness of the surface of the printing
plate has been established. In order to study the effect of the actual contact zone of the deckle on the surface roughness of the
printing form in the printing zone, the distribution of microprotrusions of the surface of the deckle and the surface of the
printing form was taken into account. Taking into account the unevenness of the surface of the printing form, a method of
calculating the number of protrusions of unevenness was developed for the subsequent calculation of the actual contact area
and actual pressure of the decal in the printing zone. To determine the number of protrusions, the surface roughness of the
printing plate is considered as a collection of irregularities relative to the base plane of the form at the level of contact of the
deck with the surface of the printing plate. According to the proposed method, the values of the number of protrusions of the
surface roughness of the printing plate were calculated. There was also a review of some of the research on contact tasks,
discussing their advantages and disadvantages. Theoretical and experimental relations are given. The surface profilogram
was taken with a profilometer. The adequacy of the obtained results of the developed method has been tested by comparing
it with calculations using the known analytical dependencies. The data obtained showed a good convergence of the given
modeling approach. The research results confirm the validity of this approach.

Keywords: actual contact area, roughness, deckle, printing form, printing area.
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Pe3ome

yCTaHOBHCHO 3aBUCHUMOCTHb ,He(i)OpMaL[I/II/I nu Q)aKTquCKOﬁ IUTIOIaA KOHTAKTa ACKEJIA OT IIEPOXOBATOCTU IMMOBEPXHOCTHU
He‘laTHOfI (l)OpMI)I. I[J'ISI HCCJICAOBAHUS BJIMAHHA PACIPCACIICHHUA MICPOXOBATOCTU IMOBEPXHOCTHU HC‘IaTHOﬁ (bOpMI)I Ha
(baKTI/I‘{eCKyIO Iiomaab KOHTaKTa JACKEJIsI B HC‘IaTHOﬁ 30HE, YYTCHO BSaHMOHCﬁCTBHC MHKPO BBICTYIIOB HICPOXOBATOCTHU
HOBCpXHOCTI/I HeanHOI\/’I q)OpMBI C HOBCpXHOCTB}O JCKEJIA, l'IpI/IBOIISIHH/Ie K JOIIOJTHUTCIIBbHBIM CMCIIICHUSM.

Pazpaborana meroamka pacdera KOJMYECTBA BBICTYIIOB IIEPOXOBATOCTH JJIs JalibHEHIIero pacuera (pakTuueckoi
I1o0Iaar KOHTAaKTa JCKEJIsI N (l)aKTI/IquKOFO JIaBJICHUS B l'le‘IaTHOI\/’I 30HC, C y‘IeTOM H_IepOXOBaTOCTI/I HOBerHOCTI/I neanHoﬁ
¢dopmbl. [y onpeneneHns KOJMYECTBA BRICTYIIOB, IIEPOXOBATOCTh IIOBEPXHOCTH MEYaTHONW (OPMBI pacCMaTpUBAETCs Kak
COBOKYITHOCTh HEPOBHOCTEH OTHOCHUTENILHO 0a30BOH IUIOCKOCTH ()OPMBI Ha YPOBHE KOHTAKTa JEKENS C MOBEPXHOCTHIO
He‘laTHOfI (l)OpMBI. HO HpeHHOX(CHHOﬁ METOAUKE pacCUYUTAHbl 3HAYCHUS KOJMYCCTBA BBLICTYIIOB MIEPOXOBATOCTHU
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MMOBEPXHOCTU TieuaTHON (opmbl. Tarxke ObUI MPOBEICH 0030p HEKOTOPBIX HCCICIOBAHUH, MMOCBSIICHHBIC KOHTAKTHBIM
3aauaM, 00CYKICHBI X MPEUMYIIECTBA U HEJOCTAaTKH. [IpUBEICHBI TCOPETHYCCKIE U IKCIIEPUMEHTAITbHBIC COOTHOILICHUSI.
[IpodmiorpaMMa TMOBEPXHOCTH CHATA C TIOMOIIbI0 mpoduiomMerpa. AJICKBATHOCTh TMOJNYYCHHBIX PE3YJIbTATOB
pa3paboTaHHOW METOAMKH MPOBEPEHA IyTeM COIMOCTABJICHUSI C PACUSTAMH 110 U3BECTHBIM aHATUTHICCKUM 3aBHCUMOCTSIM.
[MosydeHHbIe JAaHHBIE TOKA3aJd XOPOIIYI0 CXOJMMOCTh IPUBEICHHOrO TMOAXOAa K MOJICIUPOBAHHUI0. Pe3ynbrarhl
HCCIIeJOBAaHUH MOTBEPIKAAIOT MPABOMEPHOCTh TAKOTO MOX0/IA.

KuroueBble cjioBa: akTideckas miIomans KOHTaKTa, MepoXoBaToCTh, AeKelb, actual contact area, roughness, deckle,
printing area, (hopma, IedaTHAS 30HA.

Ofset ¢ap prosesinds yiiksok keyfiyyatli ottisklorin olds edilmasi lazimi texnoloji tozyigin tomin
olunmasindan asilidir (Tropun, 1980). Buna gora do, boya tabagasinin ¢ap formasindan dekels vo kagiza
kociirtilmasini daha yaxsi basa diismok {igiin faktiki kontakt sahasini tahlil etmok vacibdir (Wang, Xing
and Zhao, 2014). Dekelin deformasiyasi naticasinda tasvirin tohrifi ¢cap zamani yiiklonmodon asilidir.
(Cycmog, 2010). Bu moagsadlo normal yiikdon asili olaraq faktiki kontakt sahosini hesablamaq ii¢lin yeni
tisullar togdim olunmusdur. (Ao, Yongming, Qifan and Guangjun, 2019; Wang et., 2014; Baojiang and
Shaoze, 2017; Matlin, Mozgunova and Kazankina, 2014; [lemxun u U3maiinos, 2010; Cycios et., 2010;
Topckas, 2012). Detallarin garsiligl alagasi kalokétiirlityiin ¢ixintilar va Konarlari boyunca, yani faktiki
kontakt zonasinda bas verir. (Jlemkun et., 2010; Topckas et., 2012; Cycios et., 2010; Matlin et., 2014).

Odobiyyatlarin tohlili gdstorir ki, cap formasinin sothinin kalokoétiirliilityliniin paylanmasini nozars
almagqla, ¢ap kontakt zonasinin todqiqi oldugca aktual mosaladir.

Tadgigatin maqsadi va vazifalari:

Cap kontakt sahalarinin paylanmasini dyronmak ii¢iin asagidaki masalalor qarsiya qoyulmusdur:

-Dekel vo cap formasmin qarsilight tosiri zamani1 kontakt sahasinin paylanma sxemini miioyyon
etmak;

-Dekelin faktiki kontakt sahasinin vo faktiki tozyiqin hesablanmasi tiglin kalokétiirliiyiin ¢ixintila-
rinin sayinin hesablama metodikasinin iglonmasi.

Cap sahasinds kontakt sahalarinin paylanmasi sxemi.

Miioyyan edilmisdir ki, mévcud 'OCT 2789-73 {izro miioyyan olunmus parametrlordon tribotexni-
kaya hogigaton tasir edon amillar kalokétiirliiyiin orta addimi va profilin yerli ¢ixinitlarinin orta addimi-
dir. (Kouerkos, UsanoB u Apxanyxuna, 2009). Bizim halda ¢ap formasinin sathinin nahamarligina ¢ap
formasinin sothi ilo dekelin kontakt sahosi arasindaki kolo-kétiirliiyiin ¢ixintilarinin macmusu kimi
baxilir. Nahamarliglarin doracasinin giymotlondirilmasi iiciin TOCT 2789-73 talablorino asason istifado
edilon parametrlor, bazi spesifik alavalorlo ¢ap formasmin sathinin koalokétiirlityiiniin ¢ixintilarinin
dekelin sathindoki darinlosmalarinin sxeminda toqdim edilmisdir.

0| T
V/

¥

DoKil 1. (ap rormasinin satninin Katokotirliytiniin ¢ixintilarimin darinlosmasi sxemi
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Kalakotiirliiyiin ¢ixintilarinin sayinin hesablanma metodikasi. Hesablama niimunalari.
Dekelin-rezinin faktiki kontakt sahasinin formalasmasi n,, —nominal kontakt sahasinin har vahidino
diison ¢ixintilarin osaslarinin saymdan va n, —orta soviyyads Kasison ¢ixintilarin sayindan asilidir.

(bepxoBuu u I'pomakosckuii, 2000). Ogor nazoro alsaq ki, miivafiq baza uzunlugu boyunca orta
, 2 )
Soviyyads kasison ¢ixintilarin say1 ny = Sl_rzn’ ny — 1mm? sahodoki ¢ixintilarin sayi, orta saviyyodo

. 1 . <
kasison ¢ixitilarin say1 ny = = barabardir, burada [ —baza uzunlugu, S,,, —¢ixintilarin orta addimidir.
m

Miivafiq olaraq n,, = si?’ burada S; — qonsu ¢ixintilar arasinda orta addimdir.

Fujifilm firmasiin PRO-V markali ¢ap formasi tigiin ¢ap formasi sathinin kalokatiirliikk parametrlori,
profilometr 130 vasitasilo ¢okilmis profilin profilogramlari ssasinda miioyyon edilmisdir. Ry;,,,=0,644;
1,03; 1,85; 2,5; 0,644 mkm, R, =0,0615; 0,127; 0,375; 0,396; 0,0615 mkm, R,=0,773; 0,426; 1,21,
1,31; 0,773 mkm, 1 = 0,25mm, S, =34,1; 25,7; 41,6; 30,1 mkm, S;=4,64; 4,8; 6,37; 7,32 mkm;
b=4mm, L=1050mm. Toklif olunan metodikaya osason ¢ixintilarin say1 hesablanmisdir: nm=46447,
43402. 24644. 18662; n,=860, 1514, 578, 1104.

Naticalar:

1. Cap prosesinda boya gatinin Stiiriilmasini tamin etmok tigiin faktiki kontakt sahasi tohlil edilmis
Vo hesablamalar aparilmisdir.

2. Miiayyon edilmisdir ki, dekelin faktiki kontakt sahasi ¢ap formasinin sathinin kolokétiirlikklarinin
cixintilarinin sayidan asilidir.

3. Kalakotiirliiyiin ¢ixintilarinin saymin hesablanma metodikasi islonib hazirlanmigdir.
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Summary

The paper presents the results of a study of underground fiber-reinforced concrete sewer pipes for seismic impact, which
are included in the Regional Technical Conditions (Rules). These Technical Rules have got state registration at the Azerbaijan
Institute of Certificates. These Technical Rules include 8 (eight) sections: on design, laboratory research, on determining the
physical and mechanical characteristics of the material of fiber-reinforced concrete, testing of fiber-reinforced concrete pipes,
calculation methods for calculating the response of fiber-reinforced concrete pipelines to transverse seismic load,
manufacturing technology, marking and storage methods of pipes in the factory. Tests of compression and crack resistance
of pipes with a diameter of 600 and 1200 mm were carried out on a special hydraulic stand. When testing pipes, electronic
sensors were used that recorded deformations along the X and Y axes. A load-strain curve was plotted for each tested pipe.
The necessary optimal choice of fiber dose in a fiber-reinforced concrete pipe was verified based on the Golden Ratio method.
These Technical Rules can be used by design engineers when designing fiber-reinforced concrete sewer pipes for seismic
impact.

Keywords: fiber concrete, pipe, stress, strength, stiffness.
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Pesrome

B crarbe npuBOAATCS pPE3yNbTATHl HCCIENOBAHMS IOJ3EMHBIX (HOPOOSTOHHBIX KaHAJIM3al[MOHHBIX TPyO Ha
ceiicMu4eckoe BO3AeHCTBUE, KOTOpble Bounuid B PermonanbHbie Texuudeckue YcnoBus (IIpaBuna). Otm TexHuueckue
[IpaBuina TOMYYHIM TOCYJApCTBEHHYIO PETHUCTpannio B A3epOaipkaHCKOM HMHCTHUTYTe cepTudukaroB. Hacrosmue
Texumueckue [IpaBuna BKIO9aoT B ce0st 8 (BOceMb) pa3/enioB: 10 IPOSKTHPOBAHHIO, TaOOPAaTOPHBIM HCCIEJOBAHUSIM, TI0
ompeneneHnio (U3NKO-MEXaHWIECKUX XapaKTepPHCTHK MaTepuaia (uOpoOeTroHa, HCHBITaHUS (UOPOOETOHHBIX TPYO,
pacueTHOl MeETOIWKE MO BEIUMCICHHIO peakiuu (GpuOpoOETOHHBIX TPYOOIPOBOIOB HA IMOMEPEUYHYIO0 CEHCMHUYECKYIO
HarpysKy, TEXHOJIOTHH W3TOTOBJICHHS, MAPKHPOBKH W METOJIOB CKIaJUPOBaHUA TPyO Ha 3aBoze. A Tarxke SKOHOMHUYECKUIH
pacder 3(GQEeKTUBHOCTH INPOU3BOACTBA (HUOPOOETOHHBIX TPYO MO CPaBHEHHIO C KIIACCHYECKUMH JKEJIe300€TOHHBIMU
KaHaJIM3allMOHHEIMU TpyOamu. JlabopaTtopHble nccienoBanus GpruOpoOSTOHHOIO MaTepHraia BKIOYaIH B ce0sl CTIBITaHUs Ha
cKaTue, W3ru0, pacTsHKEHHE, TPEUIMHOCTOMKOCTh, CKailblBaHMe. Kpome TOro, mnpoOBONWIMCHE HUCHBITAaHHS Ha
MOPO30CTOHKOCTbD, BOJIOHEIIPOHUIIAEMOCTb, BIAXKHOCTh, HICTUPAEMOCTh M ANHAMUYECKHUN yaap. VIcrbITaHus IPOBOJUIIKCE C
METAUTMYECKOH W TOJIMIPONIICHOBOI (GUOpOH pa3nuyHbIX Mapok. VcnbITaHus CKaTHs W TPEUIMHOCTOHKOCTH TPYO
nmuamerpoM 600 u 1200 MM IPOBOAMIIKCE Ha CHICIMAIEHOM THAPABINIECKOM cTeHAe. [Ipy ucbITanuu TpyO NCTI0IB30BaIHCh
ANEKTPOHHBIE TaTYNKH, KOTOpPBIE GUKCUPOBATH nedopmannu 1o ocu X u Y. Beut moctpoeH rpaduk Harpyska-aehopmanus
IUTA KaXXIOW WCTBITHIBAEMON TpyOBl. HeoOxonmMerdi onTuMansHBIH BRIOOP 03B (uOpel B (GuOpoOeToHHOI TpyOe ObLI
IIPOBEPEH Ha OCHOBe Meroza 3osortoro cedeHus. Hacrosmme Texuudeckme [IpaBmia MOTyT OBITH HCIOJIBb30BAaHEI
WHKCHEPaMHU-KOHCTPYKTOPaMH TpH IPOEKTHPOBAaHWM (HUOPOOCTOHHBIX KaHAIM3AIMOHHBIX TpyO Ha celicMHYecKoe
BO3JICHCTBUE.

KaioueBblie ciioBa: pudbpoderoH, TpyOa, HanpsiKEeHUe, IPOYHOCTb, )KECTKOCTb.

Yeralti su-kanalizasiya borulari domir-betondan hazirlanir, uzunlugu 1-2,5m, diametri @600-
3000mm arasinda dayison, 4-6 m doarinlikds torpaq altinda bir-birins taxilaraq yerlosdirilir. Damir-beton
borularin hazirlanmasinda yaranan problemlordan - borudaki armatur karkasinin miihafizo gatinin talob
olunan O6l¢iido olmamasi, boru iizorinds vo onun daxili sothinds ¢atlarin mévecudlugu, qopmalar vo
digarlori boru tikintisinin vaxtini uzadir. Borular vibropresloms iisulu ilo beton zavodunda hazirlanir.
Yeralt1 boru xatlorinin 6zalliyindon biri grunt massivinin tokco tosir edon qiivva kimi deyil, eyni
zamanda, qurgudaki inkisaf edon deformasiyalarin miihit kimi qobul edilmosidir. Buna géra, yeralti
boru xatlarinin gorginlik-deformasiya halinin hesablanma masalasi, aslinds, "yeralt1 boru-grunt massivi*
sisteminin hesablamasindan ibarat olur. Ogor yeralti beton borularinin méhkomliyi yetarinco aragdiri-
libsa, ona tasir edon seysmik qiivva, vo 0 tasirdon qurguda yaranan reaksiya, demok olar ki, holo do agiq
qalir [1-6]. Zalzalo zaman1 zads alan gox sayda yeralt1 boru kamarlarini tohlil edarok asas sobab boyuna
dartilma qiivvasinin yaranmasi oldugu gostarilir. Bu, daha ¢ox qaynaq polad boru kamarlorinin ox boyu
seysmik dalgalarin ist-iisto diismasi zamani qeydo alinmisdir. Damir-beton borular ancaq bir-birino
kegirmo iisulu ilo montaj edildiyina qora va borularin kegmo mosafasi 10sm-don artiq olmadigi ti¢iin
torpaq ¢okmasi Vo zalzolo zamani yaranan enino iivvodon borularin bir-birindon ayrilma tohliikasi
vardir. Hazirda gabul edilon normativ sonadlords borularin hesablamasinda boyuna deformasiyalar asas
gotiirtilso do, boru gozalarinda enina vo ¢okmo noticasinds yaranan dagilmalar da movciiddir. Bu,
asason, boyiik diametrli borularin zalzalo noticasinds yaranan ayilmo vo ¢okmo deformasiyalarla olan
boru dagilmalaridir. Polad armatur avazino fibra liflo armaturlanmis borularin yaradilmasinda yuxarida
sadalanan problemlorin azalmasina va aradan galxmasina nail olmaq miimkiindiir. Bu zaman armatur
karkasdan tam imtina edils bilor, hom da gqaynaq vo elektroenerjiys do gonast edilir. Betonun dartilmaya
miiqavimoti artir, noticade, boyuna yaranan catlar vo qopmalar bas vermir. Istifads edilocok fibranm
noviing, dlglistine Vo miqgdarina qora borularin dartilma, ayilma vo ¢atadavamliginin tayin edilmasi {igiin
olavs laboratoriya sinaqlar1 kegirilmalidir.

Iki olciilii model tatbiqi
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Yeralt1 boru xottinin iki 6l¢iilii modelinds boyuna vo enina ayilmasinin dyronmasi li¢lin borunun
gruntla baglantilar1 yay soklindo modellosdirilir. Yeralti boru modelinin differensial tonliyi matris
soklindo yazila bilor:

[M]{i} + [Pl{u} + [K{u} = [M]{uo} (1)

burada [K], [M] — boru modelinin sartlik vo kiitlo matrisalari; [u], [tt], [it] - ardicilligla yerdoyisma,

slirat vo siiratlonmo matrislori; [il,] - zolzalo giiciine gora seysmik siiratlondirma matrisi. Yaranan normal
(on) vo toxunan (t) gorginliklor "boru-qrunt” sistemindo asagidaki baglanti ilo qobul edilib:

o, K, K U
8 Rl P @
burada un - normal enina yerdoyisma; us - boyuna siirlisma yerdayismasi; Kns va Ksn - normal vo
stirlisma yerdayismolor arasi sortlik doyigsmalori.

Boru-grunt sisteminin riyazi modellosdirmasi tigiin PLAXIS 2D kompiiter hesablama programi
secilmisdir. Bu program sonlu element sisteminin tohlili ti¢iin mithandis-geoloji va layihalondirmads
istifado edilir.

Uc ol¢iilit model tatbiqi

Iki 6l¢iilii model {iciin oldugu kimi ii¢ 8l¢iilii boru modelinin harokat differensial tonliyi eyni kimi
gostarilo bilor. Matris sokilda kiitlo matrisi vo sortlik matrislori borunun kiitlasini vao otrafindaki
birlosdirilmis qrunt kiitlasini, sartlik matrisasi iso boyuna Sartlik matrisasina

EA _EA
L A
[Kp,axial] = EA EA (3)
AL

Va enina sartlik matrisalara ayirilir.

12 6L -12 6L

| 6L 412 —6L 212
[Kpraera = 5|12 Z61 12 Zel @

6L 217 —6L 417

Bir boru elementinin toplam sortlik matrisi yazila bilor:

_ 2 2 .
# 0 0 —# 0 0
0 12 6L 0 —12 6L
el 0 6L 412 0 —6L 212
k] =2 (5)
14 2 2
“I-E2 0 022 0 o0
0 —12 —6L 0 12 —6L
L0 6L 212 0 —6L 4L2 .

Boru-qrunt sisteminin {i¢ 6l¢iilii riyazi modellogdirmasi tigiin PLAXIS 3D vo SAP 2000 kompiiter
hesablama proqramlari segilmisdir. Hor iki program, sonlu elementlor tisulunun totbiqi ilo miihandis-
geoloji vo qurgu layihalondirmads istifads edilir. Hesablamalar foza deformasiya hali ti¢iin aparilmisdir.
Borunun topa Vo yamac noqtolorindo yaranan dartilma vo sixilma gorginliklori codval 1-do
gostorilmisdir.
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Cadval 1.

Maksimal .
. o Maksimal sixilma
S.s. Boru tipi dartilma garginliyi ¢, e .
garginliyi 6-, MPa
Mpa
1 Damir-beton boru 20 20
2 Polad fibral1 fibrobeton boru 17 17
3 Pohproplleélot;lllj)rah fibrobeton 14 14

Polad va poliropilen fibrali fibrobeton borularda yaranan garginliklorin domir-beton borudan az
olmast bu borularda catlamanin gec yaranmasinin gostoricisidir. Bunu borularin sixilma va
catadavamliliq sinaginda da miigahids edilmisdir.

Bu aragdirma naticasinds asagidakilar alds edilmisdir:

1) Yeralt1 borunun qrunt iginde méhkomliyinin hesablanmast {igiin vo enina seysmik quvva tasirinin
giymatlondirilmasi tigiin Plaxis 2D programi ilo hesablama modeli diizonlonmisdir;

2) Borunun diametri artdiq¢a seysmik quvvanin enina tosiri ¢oxalir. 600mm diametrli boru tigiin 1,25
dofa, 1200 diametrli boru ti¢ilin isa 1,5 dofs;

3) Damir-beton borulara nisbaton fibrobeton borularin seysmik quvvadan yaranan yerdayismasi va
garginlik durumu 1,2-1,4 dofs azdir vo bu iimumi yerdayismanin 10-15% edor. Bu fibrobeton borularin
bir kompozit materialdan istehsal oldugunu, onun elastiklik modulunun, Puasson omsalinin daha yiiksok
oldugunun gostaricisidir.
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Xiilasa

Hor bir 6lkanin iqtisadi sektorunda kand tasarriifati miithiim rol oynayir va kand tosorriifatt mahsullar: asas ehtiyaclardan
biri hesab olunur. Bu sababdan somarali tosarriifat idaragiliyine sahib olmagq tigiin avtomatlagdirilmis vo vaxta gonast edon
texnologiyaya ehtiyac var. Kond tesorriifatinda mohsuldarligin vo keyfiyyotin artmasi da asas mosalalordan biridir. Bu
tezisds kond tosorriifatinda istehsal proseslorinin miixtslif stini intellekt metodlari vasitasilo idars olunmasinin icmali togqdim
olunur.

Magin 6yronmasi, dorin Gyronma, neyron sistemlor, geyri-sslis mantiq ve s. miixtslif siini intellekt sahalori hesab olunur
Vs insan hayatinin miixtalif sahslorinda- sohiyys, robototexnika, ticarst, kond tosorriifat kifayst qodor genis totbiq tapur.
Fargli siini intellekt metodlarini bir ¢ox kand tasarriifat1 proseslorins tothiq eds bildiyimiz {igiin bu sahads xiisusilo optimal
vo effektiv hesab olunur. Misal olarag mahsul prognozu, xastoliklorin diagnozu, torpaq xiisusiyyatlori vo hava prognozu,
eloca do somorali mohsul yigimi tigiin miixtolif masinla Gyratma algoritmlorini tatbiq eds bilorik. Bunlar da prosesi
suratlondirmoklo yanagi somoraliliyin vo mohsuldarligin artmasina, amok Xarclarinin azaldilmasina vo miixtalif kond
tosarriifati problemlarinin hallino xidmat edir.

Acar sozlar: Siini intellekt, kond tosorriifati, masinla 6yratmo, rogqomsal kond tosarriifati.

YIPABJIEHUE NTPOU3BOJACTBEHHBIMHU ITPOLHECCAMHU B CEJIBCKOM
XO03SMUCTBE C MIOMOIIbIO HCKYCCTBEHHOI'O HHTEJUIEKTA
MycaeBa Aiiryabs Hiabxam

baxkunckas Beicias IIkosna Hedru

https://orcid.org/0000-0002-6000-0104
aygul.musayeva@bhos.edu.az

Pe3rome
CCJ'H)CKOC XO3$II71CTBO HUIrpacT BaAXHYIO pPOJIb B DKOHOMHUYECKOM CEKTOpPEC Ka)KILOﬁ CTpaHbl, U CGHBCKOXO3ﬂﬁCTBGHHaﬂ
MMPpOAYKIUA CHUTACTCA OHHOﬁ 13 OCHOBHBIX HO’I‘pe6HOCT€ﬁ. HOZ)TOMy CYHIECTBYET HO’Ip€6HOCTL B aBTOMAaTHU3HMPOBAHHBIX U
SKOHOMSIIIUX BPEMS TEXHOJIOTUAX NJISL 3(1)(1)CKTI/IBHOFO yHpaBJCeHUA (bepMOﬁ. HOBLIIHGHI/IG MMPOU3BOAUTCIIBHOCTH U KaUCCTBA
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B CCIILCKOM XO3SHCTBE SBISICTCS OJHMM M3 OCHOBHBIX BOIIPOCOB. B TaHHOM IuccepTaliy MpeicTaBiIeH 0030p YIIpaBICHUS
[IPOU3BOJICTBEHHBIMHU MPOLECCAMU B CEITBCKOM XO3HUCTBE C MOMOILBIO PA3JIMUYHBIX METOJJOB HCKYCCTBEHHOTO HHTEJIEKTA.

MaiuHHOe 00yueHHe, TIIyOoKoe oOydueHHEe, HEHPOHHBIC CHUCTEMBI, HEUCTKAsl JIOTUKA M T. J. CUHUTAKOTCS Pa3HBIMU
00JacTIMH HMCKYCCTBEHHOTO WHTEIUICKTA W IIMPOKO HCHONB3YIOTCS B pasHBIX cdepax >KM3HM dYeloBeKa —
3[IPaBOOXPAaHEHHUH, POOOTOTEXHHUKE, TOPTOBJE, CEIBCKOM XO03sHCTBE. IIOCKOIBKY MBI MOXKEM IIPHMEHSTH Pa3IHIHBIC
METOIBl HMCKYCCTBCHHOTO HWHTEIUIEKTa KO MHOTHUM CEJIhCKOXO3SHCTBEHHBIM IIpOIeccaM, OH CUHUTAeTCd OCOOEHHO
ONTUMAITEHBIM U 3G PEKTHBHBIM B 3T0i oOmactu. Hanmpumep, MBI MOKeM IPUMEHATE Pa3IUYHBIC alTOPUTMBI MAITHHOTO
00y4YeHHs IJIsl POTHO3UPOBAHUS ypOJKasi, JUATHOCTUKH 3a00JIeBaHHUM, MPOTHO3UPOBAHUS CBOWCTB ITOYBHI M IOTOMBI, a
Takxke 3PPeKTHBHOTO cOopa ypoxkas. [loMHUMO YCKOpeHHsI TpoIiecca, OHM CIIY>KaT JJIs MOBBIMICHUS 3PPEKTUBHOCTU H
MIPOU3BOJUTENBHOCTH TPYAa, CHUKEHUSI TPYA03aTpaT U pelIeHUs pa3IuvHbIX CEIbCKOX035HCTBEHHBIX 3a/1a4.

KiaroueBble ciioBa: VICKyCCTBCHHBIN WHTEIUICKT, arpOMHKCHEPHs, MalIMHHOE OOydueHHe, IHM(POBOEC CEIBCKOE
XO03SMCTBO

Agriculture system today is a progressively significant and high-priority sector of many countries’
economy. Unfortunately, there’re many challenges faced by this area which can be solved with the help
of digital transformation. Taking into consideration climatic conditions uncertainties, improper
planning, soil problems, disease detection issues, irrigation techniques it is possible to say that
agriculture really needs technological involvements. Artificial intelligence and its techniques- machine
learning algorithms, computer vision, deep learning, image processing and etc., can bring large-scale
changes to agriculture for improvement of its efficiency, profitability. According to World Economic
Forum, new technologies, from drones to digitalization, have the potential to transform agricultural
productivity, reduce environmental impact and increase farmers' incomes. (Artificial Intelligence for
Agricultural Innovation, 2021). A few out of nearly 100 reviewed research papers are provided
according to each area of agriculture in the heading below.

Application of Al and Machine Learning Algorithms in Agriculture

Different kind of Al techniques and machine learning algorithms can be applicable in various
agriculture areas such as crop monitoring, soil properties, disease detection, smart farming, weather
conditions etc.

One of the important issues in lifecycle of a crop is a soil quality and its properties which influence
crop parameters and affected by climatic conditions and human behaviour.

Despite its high complexity, large dataset requirement, artificial neural network (ANN), also ELM,
SVM, kNN algorithms have capability to assist in soil analysis and quality with accurate prediction
which is important in how healthy plant grows, crop estimation and classification issues. (Pasolli,
Notarnicola, & Bruzzone, 2011); (Penatti, Nogueira, & Santos, 2015)

Another significant element especially for farmers in agriculture is a crop prediction. There’re many
factors affecting efficiency and productivity of crop yields like humidity, temperature, climatic
conditions, soil quality etc. For better optimization and determining yields for varoius crops with high
accuracy measure RNN, CNN, different regression algorithms are applied using historic soil properties,
climatic, meteorology data, (Aghighi, Azadbakht, & Ashourloo, 2018); (Kamir, Waldner, & Hochman,
2020), (Nevavuori, Narra, & Lipping, 2019).

For example, convolutional neural network (CNN) architecture is a type of deep learning algorithm
and considered a supervised learning technique which is mostly used in disease detection, crop
identification, irrigation etc. Due to its progressively employment, CNN can take and analyze data from
Unmanned Aerial Vehicles (UAV) and by detecting some characteristics can extract important
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information (Ampatzidis & Partel, 2019); (Bhat & Huang, 2021); (Oppenheim & Shani, 2017);
(Sharma, Jain, Gupta, & Chowdary, 2021).

Smart irrigation another important factor not only in agriculture system but also in environmental
system and has capability to assist in optimized utilization.

With the help of NN, regression algorithms it is possible to optimize resources, protect crops from
damage and handle irrigation system. (Chang, Huang, & Huang, 2019); (E. A. Abioye & et al., 2020)

According to research papers, practical applications there’re many instances that technological
advancements can help to improve efficiency, productivity, sustainability and get accurate results,
optimal outputs in agriculture. This thesis shows impact of artificial intelligence, its applications in
different areas of agriculture. Implementation of Al in agriculture can make a great difference in this
field and expected to perform significant changes in future.
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Summary

Specialist training is always considered one of the main components for the development of the state and society. The
preparation of specialists in any field is closely related to the preparation and improvement of pedagogical personnel in one
form or another. Sufficient pedagogical and psychological studies have been conducted by local and foreign researchers in
the direction of training future teachers. The rapid change of general pedagogical factors necessitates the introduction of
new approaches in teacher training. It is important for every subject teacher to use new technologies in the learning process,
regardless of their specialty. However, the possibility of using these technologies should be wider for the mathematics
teacher. For example, the use of a computer in mastering the geometry content line, which is considered one of the main
content lines of mathematics, provides a high level of visibility. Experience shows that always using visualization in this
way in the training process can sometimes cause certain problems. Thus, students make some mistakes when describing
spatial figures on a plane. The rapid development of science and technology makes it necessary to conduct new studies and
research. In the article, the existing problems in the training of future mathematics teachers in the conditions of the
information society and ways to overcome them were investigated.

Keywords: Information, education, teacher training, mathematical knowledge, logic.

OCOBEHHOCTH MMOJATIOTOBKHU BYJIYIINX YUUTEJEA MATEMATHKHU B
YCJIOBUAX THOOPMAIIMOHHOI'O OBHIECTBA
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Pe3iome

HOHFOTOBK& CIICUAJIMCTOB BCEraa cuurTajiach O)IHOﬁ 13 TJIaBHBIX COCTABJIAIOIINX PA3BUTUA IOCYAapCTBa U O6HICCTBa.
HO,HI‘OTOBK& CIICIUaJIUCTOB J'IIO601>1 06J'IaCTI/I TECHO CBsdA3aHa C HOHFOTOBKOﬁ 1 COBCPHICHCTBOBAHUCM NEAArorudeCKux
KagpoB B TOH wiM MHOH (opme. B HampaBieHWH MOATOTOBKM OYyAYIIMX yUYHTEIEH OTEYECTBEHHBIMH M 3apyOEKHBIMHU
HCCIICA0BATCIIIMU  TIPOBEJACHO JOCTATOYHO TMEAANOTHYCCKUX M TICHUXOJOTHYCCKUX HCCHG}IOBaHI/Iﬁ. BI)ICTpaf{ CMCHa
06III€HC,HaFOFI/I‘-I€CKI/IX (l)aKTOPOB BBI3BIBACT HGOGXOHI/IMOCTL BHCAPCHUA HOBBIX HOAXOAOB B MNOATOTOBKY y‘lHTCJ’IGﬁ.
Ka)K)IOMy y‘[I/ITeH}O-Hpe}lMeTHI/IKy BAXXHO HCIIOJB30BaTh HOBBLIC TCXHOJIOTHU B npouecce 06y‘[eHI/Iﬂ, HEC3aBUCHUMO OT €ro
CIICIIUAJIBHOCTH. O}IHaKO BO3MOXHOCTH HUCIIOJIB30BAHUA OTUX TeXHOJ’IOFI/Iﬁ JOJIKHBI 6BITB Hmpe JJIS y‘H/ITeJ'lﬂ MaTCMAaTUKH.
Haan/IMep, HCIOJb30BaAHUC KOMIIBIOTEPA IPU OCBOCHUHN COHGp)KaTGJ'ILHOfI JIMHUU T€OMETPHHU, KOTOpAasd CUHUTACTCH 0L[H017[
N3 OCHOBHBIX COACPIKATCIbHBIX JIMHUN MaT€MaTuKu, 06€CH€‘{I/IBaCT BLICOKI/Iﬁ YPOBEHb HAIJIAAHOCTH. OHLIT IIOKa3bIBacCT,
9qTO IMOCTOAHHOC HCIIOJIB30BAHHC BI/ISyaIlI/ISaHI/II/I TaKUM 06p330M B TpeHHpOBO‘IHOM npouecce UHOTJa MOXET BbI3BATH
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orpezeeHHbIe TpobeMsbl. Takum 00pa3om, ydaruecs JOIyCKatoT HEKOTOPbIE OIMOKY IPY ONHCAHUN POCTPAHCTBEHHBIX
¢uryp Ha miockoctd. CTpeMHUTENbHOE pPa3BUTHE HAyKHM M TEXHHUKM BBI3BIBACT HEOOXOAWMOCTH IPOBEICHHUS HOBBIX
HCCIICIOBAaHUN M WCCICAOBAaHUHA. B cTaThe HMCCIIeOBaHBI CYIIECTBYIOUINE MPOOJIEMBI IMOATOTOBKH OYAYIIMX yYHUTeNei
MaTEeMaTUKH B YCIOBHUAX MH(POPMAIMOHHOTO O0IIECTBA M IYTH UX MPEOIOICHUS.

KaioueBblie ciioBa: nHpopmanus, oOpa3oBaHue, IOATOTOBKA YUUTENEH, MaTeMaTHUECKHE 3HAHUS, JIOTHKA.

Miiasir dévrde elm vo texnikanin siiratlo inkisaf etmasi bilavasita tohsillo alagedardur. iqtisadi, horbi
va digar sahalordo moveud olan har bir yeniliklorin bohrasi yalniz bu yeniliklori kasf edanlars yox, eyni
zamanda alman naticalordon siiurlu sokilds istifadeedon comiyysto ugurlar gazandira bilor. Yeni
texnologiyalardan istifado bacarigi, alds olunan bilik va bacariglarin qisa miiddat arzinds somarali
formada dyrananlors (sagirdlars) gatdirilmasi miiasir dovriin asas problemlarindan biri hesab olunur.

Pedaqoji elm sahasinds miisllim hazirligi homiso aktual problemlardan biri hesab edilir va bu
istigamatda tadqiqatcilar torafindon genis aragdirmalaraparilib. Biitiin bunlara baxmayaraq, miiallim
hazirligi ilo olagodar pedaqoji-psixoloji aragdirmalar miiasir dovr tigiin kifayat etmir. Bunun asas sabab-
lorindan biri do mdveud problemin yalniz falsafi anlayis olub nazariyys vasitasi ilo deyil, eyni zamanda
tocriiba ilo six alagodar olmasindadir.

Qloballagsma, informasiya kommunikasiya texnologiyalarinin siirotlo inkisafin1 nozoro alsaq,
miiollim hazirhig tigiin hotta qisa miiddoatdo belo gobul edilmis standart vo programlarin istifadasini
mogbul hesab etmok olmaz. Hesab edirik ki, bunun osas sobablorindon biri miiasir comiyyatin
inkisafinin informasiya marhalasine godom qoymasidir. IK T-nin siiratlo inkisaf etmasi talim prosesindo
yeni nailiyyatlorin olds olunmasina genis imkanlar yaradir. Eyni zamanda globallasma va informasi-
yalagma basariyyat tarixinds yaxsi monada yeni vo goriinmomis imkanlar yaratmaqla yanasi, digor
torofdon comiyyat iigiin avvallor molum olmayan forgli problemlorin, insanlarin davranigi vo hayat
torzinds anonavi yanagmalara miivafiq olmayan ziddiyyastlorin yaranmasina sabab olur.

Bozi hallarda xarici 6lkalarin tocriibasinin tohsil sistemino komok edacayins timidlor Vo miiayyon
inamlar formalagir. Dogrudur, bu amillorin miitoxassis hazirligina komok edocayini inkar etmok olmaz.
Lakin miiallim hazirlig1 ilo alagedar xarici 6lkalorin tacriibasinin tohsil sisteminds totbiq edilmasindo
alinan naticalor kaskin farglona bilar. Noa tigiin?

Belo ki, miiollim hazirliginda hor hansi xarici 6lkalorin tocriiboasindon istifado zamani “tamliq”
nozora alinmalidir. Fikrimizi asaslandirmaq {igiin sads bir miiqayisoni nazardon kegirok. Masalan,
riyaziyyatda ¢evro Vo onun elementlori haqqinda anlayislar1 daxil edorkon anlayisa torifvermonin
genetik vo ya tosviri torifindan istifado edilir. Genetik torifdo miicorradlosdirmo metodundan istifados
edilorok anlayisin monsayini (genini), onun amala golmasini, alinmasini tosvir edirik. Miistavinin
verilmis noqtasindon barabor masafods yerloson néqgtalor ¢oxlugunun amolo gatirdiyi fiqura gevra
deyilir. Yoni miistovido miiayyan sarti 6doyan noqtalor ¢oxlugu ¢evrani amala gatirir. ©goar ¢evranin
torifinda verilon sortlordon har hansi biri 6donilmazss, onda digar elementlara verilon toriflor do sohv
olacaq.

Yoni miiallim hazirliginda hor hansi xarici 6lkanin tacriibasindan istifads olunursa, onda hamin
Olkado miallim hazirlig: ils aslagodar totbig olunan kompleks yanagmalarin hamisi nazors alinmalidir
[4]. Oks halda nozors alinmis bazi marhalslor samarali noticonin alinmasina kifayst etmoyacok.
Moalumdur ki, tahsil hom dayar, hom proses, hom sistem, hom da naticadir.

Tohsil comiyyatin vo dovlatin monafeyi namina soxsiyyatin intellektual vo emosional sferalarini
inkisaf etdirmok, onu hoyata hazirlamaq mogsadi ilo miasir standartlara uygun olaraq miisyyonlos-
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dirilmis moazmunun todris miiassisalorinde manimsanilma saviyyasinin gobul olunmus meyarlarla
yoxlanilmasi, giymatlondirilmasi va hiiquqi sanadlords tashit olunan naticasidir [2, s.11].

Demoali, tohsilin mazmunu tohsil miiassisalorinds hayata kegirilon pedaqoji prosesds reallasdirilir
Vo miiallim hazirliginin tagkili do bu mazmuna daxil olan bir element kimi giymatlondirila bilar.

Tohsil sahosindo miiasir innovativ iqtisadiyyatin vo informasiya sivilizasiyasinin xiisusiyyatlori
genis sokildo aragdirilir vo onlara asagidakilar aid etmoak olar:

- Tadris prosesinin toskilinin maksimum ¢evikliyi vo geyri-xattiliyi;

-Biliklorin olds edilmasi va yenilonmasi proseslarinin tadris prosesins daxil edilmasi - informasiya
axtarisi vo strukturlasdirilmasi;

-Tadris prosesinda dyrananin istedadina, yaradiciligina va togobbiisiine on miihiim resurs kimi etibar
edilmasi;

-Qisa miiddoat orzinds tohsil texnologiyalarinda basveran gozlonilmaz doyisikliklor vo onlardan
istifado etma qabiliyyati;

-Sosial kapital dayarlorinin vo uygunlasma imkanlarinin formalasdirilmasi [3, s.380].

Todris prosesinin toskilinin maksimum c¢evikliyi dedikds biitiin fanlora aid miiasir pedaqoji va
psixoloji yanagmalar basa diisiiliir. Fikrimizca, riyaziyyat taliminds geviklik va geyri xottilik dedikdo
geyd olunanlarla yanas1 asagidaki xiisusiyyatlor do asas gotiiriilmalidir:

- Mazmun Xatlorine aid nozari vo praktik biliklarin slagslondirilmasinds ¢eviklik;

- Konkret mozmun Xxotlorino aid standartlarin vo alt standartlarin totbiqi imkanlarinin
reallagdirilmasi yollari;

- Nozari va praktik biliklardan tatbiqi mosalalarin hallinds istifads zamani tofokkiiriin vo mantiqi
cevikliyin “baglangic” istiqgamatinin miioyyanlosdirilmasi;

- Mioyyan algoritm osasinda hall edilo bilon, lakin miirokkob riyazi hesablamalar talob edon
moasalalarin hallinds montigs asaslanan vo az vaxt talob edon elmi-mantiqi mithakimolorin aparilmast;

- Riyaziyyat tolimindo IKT-dan istifadoys iistiinlilyiin verilmasi vo zoruri halda montige asaslanan
modellorin qurulmasi vo S.

Riyaziyyat miollimi hazirliginda tofokkiir ¢evikliyi hom miisllimo, ham do &yronanloro aid
edilmalidir. Riyaziyyat taliminds ¢eviklik dedikds talim prosesinds nozards tutulan kompetensiya-
laradan (bilik— bacariq— dayarlor— keyfiyyatlor — vardislar) alavs fonno aid xiisusiyyatlora tam amoal
edilmasi zaruridir.Qeyd olunanlara asaslanarag handosa mazmun Xattins aid bir masalays baxag.

Masala. Hipotenuzu 8 vs iti bucaglarindan biri 15° olan diizbucaql tigbucagin sahosini tapin. Bu
masala nishaton sado masaladir vo bunu miixtalif tisullarla hall etmok olar. Bu iisullarin bozilarinda
sinus vo kosinusun 15 daracadoki giymatlorinin hesablanmasinda miisyyan vaxt sorf olunacaq. Bu

masalonin sartindo montiqi miicarradlogdirms tatbiq etsok, S= %-%-8-8-sin300=8 olar. Riyazi ¢eviklik,

montiqi mithakimeaparma 6nco miiallimds formalagmalidir.

2020-2021-ci todris ili iigiin Dévlet Imtahan Morkoazinin statistik molumatina goro orta moktob
mozunlarinin riyaziyyat fonni tizro buraxilis vo gobul imtahanlarinin naticalori digar fonlora nisbaton
zoifdir. Riyaziyyat fonni iizra naticalarin zaif olmasi bir ¢ox komponentlardan asilidir va bu naticalarin
statistik tohlilini forgli istigamatlordo arasdirmaq olar. Riyazi anlayislarin ozbar sokildo yronilmasi
miimkiin deyil. Hotta bazi anlayis vo riyazi ifadslori sagirdlor ozborlodikdo belos, onlari totbiqi
masalalarin hallinds diizgiin istifads eds bilmirlar. Riyazi naticalari zaif olan sagirdlor fizika, kimya vo
informatika fonlari tizro yiiksok nailiyyatlor alds eds bilmaz vo molum statistika bunu tasdigloayir. Tolim
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prosesinds qarsiya qoyulan moagsads nail olmaq tgiin riyaziyyat fonninin 6ziinomoxsus xiisusiyyatlori
nozors alinmalidir. Fikrimizca bu xiisusiyyatlorin pedaqoji, psixoloji va elmi tohlili galocak riyaziyyat
miallimlarinin hazirlanmasinda xiisusi shamiyyat kosb edir. Burada riyazi xiisusiyyatlorin tohlilinds
IKT-don istifadoys iistiinliiyiin verilmasi zoruridir.
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Summary

Today, traffic congestion is considered one of the global problems in most cities of the world. This problem is noted
not only in the central streets of Baku, but also as a situation that has a negative impact on the life of the population around
the city. The calculation of traffic density is a key element that forms a complex with other parameters in determining the
strategy to be adopted to avoid or minimize the risk of congestion [1]. Fuzzy logic is widely used in road traffic management
because it enables qualitative modeling of complex systems [2]. The application of fuzzy logic has been proven to increase
the capabilities of intelligent control systems. Fuzzy logic is a powerful tool for designing intelligent systems. The main
advantages of intelligent road transport management are saving time and budget, as well as partial prevention of atmospheric
pollution [3]. In this article, on the basis of real prices, based on the data obtained from the Center for Intelligent
Transportation Management, the time taken to travel 2.6 km through 28 May Street, one of the city's central streets, at
different times of the day, is compared using the mathematical method and the Matlab software package. shown.
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Pesrome

Ha ceropnsiiHuii IeHs 3aTOPHI HA JOPOTax CUUTAIOTCS OJHOM U3 TII00aIbHBIX TPOo0JIeM B OOJIBIIMHCTBE FTOPOIOB MUDA.
Ora npoOiieMa OTMEYaeTCsl He TOJbKO Ha IEHTPAIBHBIX YHLaxX baky, HO M Kak cuTyanus, HEeraTUBHO BIIUSOLIAst Ha )KU3Hb
HaceJeHHs BOKPYT ropoja. Pacder miIoTHOCTH IBM)KEHHMS SIBISICTCS KIIFOYEBBIM JIEMEHTOM, KOTOPBI 00pa3yeT KOMILIEKC
¢ JpYrMMH TapaMeTpaMu NpU OIpPEAEICHHH CTPATerMu, KOTOpas NOJDKHA OBITh NMPHHATA Ul MPEJAOTBPALICHUS HIIH
MUHHMH3ALUU pucka 3aTopoB [1]. HeueTkas normka IIMPOKO MCHOJIB3YETCS B YHPABICHUU JOPOXKHBIM JABHKCHHEM,
MIOCKOJIbKY TTO3BOJISIET KaUYECTBCHHO MOJICTIMPOBATh CIOXKHBIE CHCTEMBI [2]. Jloka3aHO, 9TO IPUMEHEHHE HEUETKOH JTOTUKU
pacmmpseT BO3MOXHOCTH HHTEIUICKTYallbHBIX CHCTEM YyIpaBieHHs. HedeTkas Jormka - MOIIHBIH WHCTPYMEHT JUIS
MIPOCKTUPOBAHMUS HHTEJUICKTyalbHBIX cHCTeM. OCHOBHBIMHM IPEHUMYIIECTBAMH WHTEIJICKTYaJbHOTO  YIIPABICHUS
aBTOMOOWJIBHBIM TPAHCIIOPTOM SABIISIFOTCSI SKOHOMHSI BPEMEHHM M OIO/DKETa, a Takke YacTHYHOE IPEAOTBpAIICHHUE
3arpsisHeHUst atMocdeps! [3]. B naHHO# cTaThe Ha OCHOBE peallbHbIX [ICH, OCHOBAaHHBIX Ha JJAHHBIX, OIy4eHHBIX OT LleHTpa
HHTEJUIEKTYaJIbHOTO YIPaBIEHUs TPAHCIOPTOM, BpeMs Ipoe3aa 2,6 KM 1o yiune 28 Mas, olHON U3 IIeHTPAJIbHBIX YJIHIL
ropojia, B pa3HOe BpeMs CyTOK, CPAaBHMBAETCS C MCIIOJIb30BaHUEM MaTeMaTHUECKOro MeTo/1a U Iakera nporpamm Matlab.

KoaioueBble ci10Ba: HeueTKas JIOTHKA, CBETO()OPHOE yIIPaBICHUE, HHTEIUICKTYJIbHbIE TPAHCIIOPTHBIE CHCTEMBI.

Bu giin naqliyyat sixlig1 oksor 6lkalords aktual masalolordon biridir. Sixligin yaranma soboblarini
iki kateqoriyaya ayirmaq olar: Pik saatlarda miintozom olaraq bas veran prognozlasdirila bilon tixaclar
Vo gozlonilmoz saboblordon hava soraiti, yol-nogliyyat hadisalori, texniki cohotdon nasaz avtomo-
billoarin yolda galmasi va s. naticasinds meydana golon tixaclar. Eloca do, hor il 6lkomizds kegirilon
beynolxalg migyash yarislar, niifuzlu tadbirlor yollarin haddindon artiq yiiklonmasina sobob olur [4].
Ohalinin siiratli urbanizasiyasi, igtisadi inkisaf, sohoarsalma, nagliyyat sisteminin intensiv foaliyyoatino
tosir etmokdadir. Yollarin genislondirilmasi, korpiilorin, yeralti kegidlorin tikilmasi vo bu kimi tisullarla
problemin aradan qaldirilmasi istiqgamatinds lazimi todbirlor goriilse do, yetorli deyil [5].

Tezisin elmi baximdan mahiyyoti qeyri-solis mentiqin totbiq olunmasidir. Yol harokotinin
tonzimlonmasindo intellektual sistemin inkisafi tixac probleminin aradan qaldirilmasi tsullarindan
biridir. Ovvalcadon hazirlanmis alqoritm osasinda foaliyyst gostoron isigforlar nogliyyat axinindaki
dinamikaya uygun olmaya bilor [6]. Sixligin qismon vo ya tamamilo aradan qaldirilmas {igiin yol
sabakasino cari vaxtda nozarst, monitoring vo miidaxils tolob olunur. Qeyri-solis mantiqin bu saha
iizorinds totbiqi halo do inkisaf marhslasindadir. Qeyri-salis mantiq adaptiv isiqfor tonzimlayicisinin
hoyata keg¢irilmasinds miithiim rol oynayir. Adaptiv idarsetma kosigsmolordo mdvecud voziyyati nozors
alaraq miidaxilo etmays imkan verir [7]. Todqiqatin asas moqsadi axinin koordinasiyali harakatinin
idaro edilmosi sistemlorinin tokmillegdirilmasine yonalib. Todqiqatin vozifesi yol horoketini
parametrlorinin 6l¢lilmasi, isigforun idars edilmasinin optimallagdirilmasi, yol harakatinin avtomatlag-
dirtlmis idars edilmasinds yaranan problemlarin hall yollarinin miisyyanlagdirilmasidir [8]. Tadgigatin
metodologiyas1 miioyyan masafoni got etmak {igiin sorf olunan vaxt real giymatlor asasinda riyazi tisulla
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vo Matlab program paketindon istifado etmoklo miioyyonlosdirilib. Totbiq zamani qarsiya g¢ixan
problemlors avadanliglarin alinmasi, is¢i qlivvasi, program tominatinin hazirlanmasi, sistemin qurula-
rag istismara verilmasi va bu isloro tolob olunan maliyys vasaitinin mablaginin optimallasdirilmasi
aiddir [9].

Son onillikds an ¢ox istinad edilon yanagsma yeni informasiya texnologiyalarina asaslanan yanasma
olub, moévcud infrastrukturlari optimallagdirmaq va daha samarali etmok moqgsadi dasiyir. Texniki
qurgulara osaslanan Intellektual Nogliyyat kimi tanmnan bu yanasma axinin intensiv horokot etdiyi
kiigalordo harokati tonzimlomoklo yol soraitinin misahidasine va infrastrukturlardan istifadonin
optimallasdirilmasina asaslanan sehrli bir hall kimi ortaya ¢ixdi [10]. Digar torafdon bu yanasma sohor
menecerlarina soharin genislonmasi Vo inkisafi ilo slagodar mosalalori, xiisusan do naqliyyatla bagl
olan mosalalari hall etmok ti¢iin faydalidir [11]. Bu masals ilo bagli hall yollar1 toklif edon bir sira
mogalolor movcuddur: Sadiqa Jafari, Zeinab Shahbazi vo Yung-Cheol Byun (2021) “Qeyri-salis
montigo osalanan trafike noazarstin prognozlagdirilmasi dizayni va Yol kasismolorinda vaziyyatin
yaxsilagdirilmasinda Lyapunov yanasmasi1” adli magalads vahid yol kasismasi ii¢lin Takagi—Sugeno
geyri-salis kontrollerin dizayni, Takagi—Sugeno geyri-salis metodu totbig etmokls idars olunan sistemin
riyazi modeli, simulyasiyanin naticalari oks olunmusdur [12]. Y.Chong, C.Quek, P.Loh (2009) “Qeyri-
salis neyron texnikalar asasinda axina nazaratin modellosdirilmosinds neyro-koqnitiv yanasma” adl
mogalodo qeyri-salis neyron texnikasinin totbigi ilo intellektual isiqfora nozarot rejiminin
modellosdirilmasi vo inkisafi toklif olunub [13].

Cadval 1: 2.6 km masafani gat etmak iiciin sarf olunan zaman

Giris kamiyyatlari Cixis kamiyyati
L=2.6 km L=2.6 km
masafani got -
Ty-yola - O a Axin etmok iigiin sarf etmzi(afiegri‘ilnq:at rf
gxma am | Saataral@ | sirat, v intensivliyi | ©lunan zaman: olunan zaman:
(saat) (km/saat) _ L . -
t, =t +— qeyri-salis mantigi
diisturuna 3sason naticaya gors
08:00 08:00-09:00 10-16 | 2170-2178 12 dog 75 dog
1000 10:00-11:00 37-43 | 1928-1936 3dog 45 dog
12.00 12:00-13:00 38-44 | 1983-1990 3dog 45 dog
15.00 15:00-16:00 32-38 | 1895-1903 4 dog 45 dog
17.00 17:00-18:00 36-42 | 1961-1969 3dog 45 dog
21.00 21:00-22:00 42-48 | 1283-1291 3dog 14 dog

Manba: Nogliyyati intellektual idareetma Markazi, https://www.bna.az/az (25.04.2022)

1977- ci ildon geyri-salis mantigin totbigi ilo yol naqliyyatinin idaroedilmasi ilo bagli mogalalor
dorc olunur. Bu mdvzuda daha avval aparilmis todqiqatlarla uygunlugu movzunun aktualligi, Siini
Intellektin on giiclii aloti olan geyri-salis montigin tatbigidir [14]. Galocokds cari vaziyyats uygun ola-
raq isiqforun fazasinda yasil isigin yanma middatinin tonzimlonmasinds, gézloma vaxtinin minimuma
endirilmasindo Adaptiv Neyro-Qeyri-salis metodun totbigi istigamatinds todqigatlarin daha genis
aparilmasi maslohat goriliir [15].
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Summary

Information and communication technologies are responsible for the quality of education, progress and achievements
of all students, providing a reliable basis for achieving high standards in all areas.

Digital technologies are profoundly changing what it means to be literate and the kinds of

competence needed to participate fully in an increasingly digital world.

They will act as a key member of the teaching team to ensure high quality teaching, efficient use of resources and the
highest standards of care, learning and achievement for all students.

These findings show that the implementation of digital technology and the development of digital competence in
schools require far more than an ambitious curriculum and a basic digital infrastructure. Structures at a national level are
not enough, and there is an urgent need for professional development at the local level to increase the instructional repertoire
and the didac-tical motivation of teachers in relation to digital technology.

This article reflects roles that outline the main priorities and scope of the role, designed to detail all specific
responsibilities.

Keywords: information and communication technologies, authentic materials, learning a foreign language,
educational goals, thinking skills.

HNCHOJB30BAHUE U TIPUMEHEHUE AYTEHTUYHbIX MATEPUAJIOB C
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Pesrome

WH(popMamOHHO-KOMMYHUKALMOHHBIC TEXHOJIOTUH OTBEYAIOT 338 KAU4eCTBO 00pa30BaHMs, MPOrpecc M IOCTIKCHHS
BCEX y4Yaluxcsi, o0ecrieunBast HaJIe)KHY0 OCHOBY JUISL JOCTH)KEHHSI BBICOKUX CTAHIAPTOB BO BCEX 00JIACTSX.

[{udpoBbie TEXHOIOTMH KOPEHHBIM 00pa30oM MEHSIOT TO, YTO 3HAYUT OBITh TPAMOTHBIM, U BHJbI KOMIETEHTHOCTH,
Heo0XOoMMBbIe A7 IIOJHOLCHHOTO y4acTHs BO Bce Oojee HU(GPOBOM MUpE.

Onu OyayT BBICTYIATh B KauecTBE KJIFOUEBOTO YJIEHA IPENo/aBaTelbCKOW KOMAaH/bI, YTOObI 0OECIIEYHTh BBICOKOE
Ka4yecTBO IpenojaBaHusi, 3¢ (eKTUBHOE HUCIOJIb30BAaHHE PECYPCOB M CaMble BBICOKHE CTAaHAAPThI yXoJa, OOy4eHHs U
JOCTVDKCHUH JITS BCEX YYaIlUXCs.

DTH pe3yJbTaThl MOKA3bIBAIOT, YTO BHEAPEHHE LU(POBBIX TEXHOJOTHHA W pa3BUTHE LU(PPOBON KOMIETEHTHOCTH B
mIKOJax TPeOyIoT Topas3no OoiblIero, 4eM aMOWIHO3Has ydeOHas mporpamMMma u 0azoBas nugpoBas HHOPACTPYKTypa.
CTpyKTyp Ha HAI[MOHAJILHOM YPOBHE HEJOCTATOYHO, W CYIIECTBYET OCTpask HEOOXOIUMOCTh B NPOQECCHOHATBHOM
pPa3BUTHH Ha MECTHOM YpOBHE JUI YBEJIMYCHHsS Y4YeOHOrO perepTyapa W IUIAKTHYECKOW MOTHUBALMM YYHTENeiH B
OTHOIIEHHH IIU(PPOBBIX TEXHOJIOTHH.

B 91011 cTaThe OTpaskeHbl POJIH, B KOTOPBIX M3JIAraloTCs OCHOBHBIC IPUOPHUTETHI M 00BEM POJIH, pa3paboTaHHbIE IS
JIETAIN3AIMY BCEX KOHKPETHBIX 0053aHHOCTEN.

KaioueBbie ci1oBa: MHOOPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, ayTEHTUYHBIE MaTepPHaIbl, H3y4YEeHHE
HWHOCTPAHHOTO $I13bIKa, 1IEJIM 00Yy4eHHMs, HABBIKM MBIIIICHUSI.

Bu giin IKT-don istifadonin iistiinliiklorindon biri dil bilik vordislorine yiyslonmok iiciin daha
perspektivli vo daha keyfiyyatli iisuldur. Oz névbesinda, miisyyan mogsadlor vo onlarin istifadasi
zamani avVvalKi bacariglar xatirlatmaq lazimdir.

Dilin todrisi vo 6yranilmasi ¢atin bir proses hesab olunur. Bels ¢atinliklori aradan qaldirmagq tigiin
hor bir sinifdo miiasir dors vosaitlori olmalidir. Informasiya-kommunikasiya texnologiyalarmin (IKT)
son inkisafi biitiin sahalords genis miqyash texnoloji ingilab gatirib, vo todris va talim istisna deyil. Bu
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todgigat isi sagirdlorin sifahi miilkiyystinin yaxsilasdirilmasinda IKT-nin rolunu vurgulamaga
yonalmisdir. Belo danisma bacariglarini artirmaq Vo talabalorin 6yranilon dildon somarali istifado
etmoays moacbur etmok cohdi ilo xos bir atmosfer yaratmaq ticiin bu alstlorin miixtolif novlarini
integrasiya etmays yonalmisdir. Ragomsal tahsil imumilikds fasilasiz peso tohsili sisteminin inkisafina,
miitoxassis hazirligi tacriibasinds genis istifados olunan distant tadris texnologiyalarinin inkisafina, eloca
do talabalarin miistaqil is payinin artirilmasina boyiik tokan vermisdir. Belaliklo, ragomsal tahsilin
miixtalif elementlorindan istifads imkanlari genislondirmoys imkan verir.

Hal - hazirda tohsilin biitiin moagsadi sagirdin soxsiyyatidir. Nozari todgigatlarda soxsi-aktiv va ya
soxsi-yontiimli yanasma ustiinliik togkil edir. A. K. Markova geyd edir ki, bu ciir yanasma zamani
usagin xususiyyatlori nozara alinir. Bundan olave, tahsil adston onun moagsadi usaglarin hortorofli
inkisafi olur ki, bir sokilds strukturlasdirilmis olunur [6]. Bu vaziyystdo miisllimin asas problemi bu
yanagma U¢lin aglabatan todris metodlarinin segilmasidir. Bu ciir yanagsma toloboalors 6z yaradiciliq
potensialini reallagsdirmaga vo soxsi keyfiyyatlori optimal sokilds inkisaf etdirmays komok eds bilar.

Pedaqoji yanagmalar yeni vozifo novlari ilo slagadar doyisir, lakin baza fonlori tizra tadris adobiyyati
praktiki olaragq doyismir. Talabalora, adoton, miixtalif todris saatlari {igiin nazards tutulmus ananavi
riyaziyyat darsliklori, miixtalif toloblor va tolobalorin digor nasli tigiin toklif olunur. Tipik ssenarilorda
miiallimlor talobaloro riayst etmolori lazim olan bir cadval toqdim edirlor. Naticods, sagirdlorin
miiallimin verdiyi sinifdo giiniin qaydalarina amal etmokdan basga yolu galmir. Informasiya-texnoloji
alatlor tolabalora todris tiglin dstiinliik verilon vaxti segmaya imkan verir. Talobalor 6z Gyronma
tocriibalorini optimallasdira va 6z siiratlo 6yrana bilarlar. Naticads, onlar 6z bacariglarini va biliklarini
inkisaf etdirmoya komok edan har hans1 bir programa qosula bilarlor. Talobalor 6z siiratlo dyranmaya
bilocoklori zaman, onlar programlara qosulmaq tiiglin daha ¢ox sans sahiblori g¢oxsayli ohdoaliklor
sobabindan avvallor istirak edo bilmadi. IKT alatlori asinxron talimlori dostokloyir vo sagirdlori miixtolif
tolim modellari ilo tanis edir.

Nozarat olunan miistaqil is, miiayyan edilmasi, amaliyyat saviyyasinda talabalor tarafindon hoyata
kegirilir, onlarin foaliyyatinin vo molumatliliginin an asagi doracasine malikdir. Talobalor hagigatan
"nazarat altinda"islayirlor. Onlarin yerino yetirdiklori vozifolor bacariglarin formalasdirilmasi {iglin
miioyyan bir algoritm vo ya analogiyanin olmasini nazards tutur. Bununla slagadar olaraq, nozarot
edilon miistaqil is asason ilk kurslarda aparilmalidir vo marhalali nozarat ilo xarakterizo olunmalidir.
Idaro olunan miistaqil is talobalorin foaliyystinin daha yiiksok soviyyasini tomin edir. Miiallim, 0, yalniz
todris foaliyyatina nozarot etmir, hom do onu stimullasdirir. Isin asas mogsedi miiallimla birlikdo
miioyyon edilir ki, bu da zoruri malumatliliq saviyyasini tomin edir. Nozarat olunan miistoqil is baca-
riglarin formalagma Saviyyasini, kogiiriilmani hoyata keg¢irmok bacarigini, fonlorarasi miinasibotlora
apellyasiya verilmasini, tapsiriqlarin invariant xarakterini nozords tutur. Onlar talobalorin miistaqil is
naticasinin taraggisinin monitoringindan ¢ox, talobalarin baza saristalorinin formalagmasi talablarinds
nozoards tutulan tadris vo ya todgiqgat foaliyyatinin yeni novlarinin totbiqi ilo bagli maslohotlorin toskili
vo maslohatlosmasi ilo xarakterizo olunur. Oziinii tohsili miistaqil isin toskilinin asas magsedi kimi,
todris vo todgigat foaliyyatinin ideal plan1 kimi nazordon kegirilir. Oziinii tohsili yalniz foaliyyat vo
foaliyyat soviyyssinds miimkiindiir. Oziiniitohsil gabiliyystina malik olan soxs daxili motivasiyani
rahbar tutur, miistaqil olarag magsad qoyur va onu hayata kegirmok yollarini se¢ir. Onun addim-addim
Vo Xarici nozarato ehtiyaci yoxdur. Buna osasen, o6ziiniitohsil onun 6z idrak tolobatlarinin osaslan-
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dirilmasi va 6zii tarafindon idars olunan somorali zamanda sagirdlarin 6zlarinin toskil etdiyi foaliyyat
Kimi basa dustilmoalidir.

Onanavi sinifds darsliklorin asasinda tadriss daha ¢ox digqat yetirilir. Talobalor vo miisllimlor bilik
Vo bacariglarin 6tiirtilmasi tigiin miixtalif darsliklora miiracist edirlor. Miallimlor talobalorin darslik
materiallari ilo tanig olmasi tiglin miihaziralor, doars vasaitlori va togdimatlardan istifads ediblor. Ancaq
son illar orzinda bu konsepsiya dayismisdir. IKT vo yiiksok texnologiyali alatlorin tatbigi ilo tolobolor
istonilon yerda va istonilon vaxt tohsil ala bilarlor. Onlar miihaziralor vo togdimatlar vasitasilo fonlor
oyronmok lazim deyil. internet vo IKT alotlori ali tohsil miiassisalorinin tolobalorina Audio va video
miihaziralor, podkastlar va sonaye miitoxassislorinin ¢ixislari Kimi miixtalif malumatlara bir ne¢o kliklo
daxil olmaga imkan vermisdir. Bu yeni 6yronma yanasmasi sayasindo sagirdlar tahsilo daha gox meylli
Vo sinifdo daha yaxsi vaxt kegirirlor. Darslor do doyisikliya moruz galdi va dyrananlora yonolmis
oyranmaya daha ¢ox diqgat yetirilir. Mioallimlar va tolobalor har bir sagird {igiin 6yranma prosesini
yaxsilagdirmaq tiglin birlikds ¢aligirlar. Bundan basqa, misllimlar 6z sagirdlorinin talimins daha ¢ox
vaxt ayirirlar. Galocokds ali tohsil miiassisalarinds tahsil tendensiyasinin dayisacayi gozlonilir. Hesab
edilir ki, sagirdlor yeni informasiya monbalari ils tanis oldugda, onlar daha g¢ox dyranacaklor.

Bu ziddiyyat, tohsil molumatlarinin ¢atdirilmasi vo taqdim edilmasi iigiin yeni yanagmalarin inkisaf
etdirilmasi yolu ils icaza verilo bilar. Belo olan halda miiasir talabalorin qavranilmasi xiisusiyyatlori 6n
plana ¢ixir. Miiasir talobalor informasiyanin siiratli qavramasi, diigiinmasi vo ¢oxsahali olmasi ilo
secilir.

Ali tohsilin miixtolif sahalorinds ¢alisan miollimlor tez-tez yuxarida geyd olunan diskussiya
masalalorine miiraciot edirlor. Har seydon oavval, mental kodlardak: farg, eloca do diinyanin gebulunda
fundamental qeyri-xatti miizakira olunur. Psixologlar geyd edirlor ki, internetin va rogomsal
texnologiyalarin yayilmasi naticasinds miiasir gonclorin informasiya yaddasi gabiliyyatino azalmasi
miisahida olunur va onlar uzun matnlari oxumaqda gatinlik ¢akirlor.

Belolikla, 6z névbasinda, diggetinizi IKT-nin istifadasi ilo bagli monfi istigamots yénaltmalisiniz.
Tohsil sobokalori dyrananlorin zehni saglamliginin vo psixi saglamliq problemlorinin 6hdssindon
goalmoak bacariginin miivaffaqiyyats tasir gostordiyini etiraf etdi. Ancag pandemiya ilo slagodar karantin
bir nega naticaya gatirib ¢ixardu:

1. Bu, 6yrananlar, misllimlor vo valideynlor tiglin stress soviyyasini artirdi;

2. Sagirdlorin psixi saglamliq problemlori daha ¢ox nozors ¢arpdi, onlayn-mosgololor zamani
onlarin tadris faaliyyatina calb edilmasinds (yaxud kanar edilmasinds) yarandi,

3. Miiallimlarin stressi va onsuz da yiiksok olan emosional tiikkonma daha gabariq hiss olundu.

Biitiin bunlar birlikds psixi saglamliq problemlori (vo neyrodiversiya) haqqinda molumatlilig
artirmig Vo onlar hagqinda sohbatlori ailolorda, moktoblords va biitovliikde comiyyatds daha magbul
hesab etmisdir. Tolobalarin maslohatgilorlo qarsiligl foaliyyati tokca stressin artmasi ilo deyil, ham do
ona gors artmisdir Ki, bu, artiq tabu sayllmamisdir. Hatta pandemiyadan avval videokonfrans va onlayn
konsultasiyalar yiiksalisdo idi, ¢iinki onlar psixiatrik klinikalara soxsi sofor zamani stresslo bagl
problemlori aradan qaldirirdilar. Pandemiya zamani teletibb saglamliginin seanslariin say1 koskin
sokildo artmigdir. Bu, yenidon yaradir va qoti sokildo vurgulayir ki, indiki asr hartorofli bacariglarin
inkisaf etdirilmasi, eloco do bacariglara dair bir ¢ox informasiyalar toklif edan siiurlu yanasma tolob
edir ki, o, praktiki olaraq qisa miiddst arzinds dili qisa miiddst arzinds dasiyici Kimi manimsamok tigiin
boyiik sans oldo edir ki, bu da mahz miiasir texnologiya va tadris metodikasi vasitosilo todriss sarsilmaz
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inam olavs edir. Siini intellekt - masinin insan mahiyyastine oxsar sokildo dyradilmasi, yeni informa-
siyan1 monimsomasi va 6z intellektual sistemini inkisaf etdirmok ti¢iin istifado etmosi gabiliyyatidir.
Stini intellekt (siini intellekt) bir cox sahalari olan fonlararasi texnologiyadir, lakin masin talimi hazirda
stini intellektin an genis yayilmis sektorudur.

«Magin Gyronmoy termini masinin malumatlara niimunalari tutmaq ve onlart mistaqil diisiinco vo
6z hallorini inkisaf etdirmak tigiin istifado etmok gabiliyyatins aiddir. Daha ¢ox malumat avtomobils
daxil olur, onlar1 basa diismok vo analitik molumatlar1 tomin etmok daha yaxsidir. Bu, tikintido asas
moqamdir, ¢iinki cari proseslorin boyiik hissasi insan imkanlarindan asilidir. Siini intellekt biza bu
proseslori sadoalosdirmaya, Xarclori, risklori vo vaxti azaltmaga, homginin layihanin samaraliliyini va
samaraliliyini artirmaga imkan verir.

Homg¢inin geyd etmok lazimdir ki, daha bir imkan miiasir texnologiyalar bels-birgs. Kompiiter
dastayi ilo birgs todris asagidakilardir: miixtolif yerlords talabalorin birgs tahsilinin birlogdirilmasi;
tolobo informasiya vo ideyalarin miibadilasinda tadrisinin dastoklonmasi; informasiyaya, senadlors,
tolimatgilarin raylorine va digor molumatlara birgs ¢ixisin tomin edilmasi; miintazom iinsiyyat zamani
miimkiin olmayan grup proseslarinin vo grup dinamikasinin yiingiillosdirilmasi;

Diisiinco bacariglarinin yaxsilasdirilmasi, problemlori hall etmak bacarigi, amokdasliq proseslari vo
epistemologiyanin rovanligi.

Sosial media kommunikasiya elmlari sahasinds getdikco daha maragli mévzuya gevrilir. Yaratdig-
lar1 yeni sosial va virtual ictimai sahalor, yaratdigqlar icmalar va Facebook-da reklam kampaniyasindan
sonra qurasdirila bilocok "mikrotrendlor sayasinds onlayn sosial garsiliqli alage marketing kommuni-
kasiyasini gobul etmoak tigiin yeni yollar agir.

Birgo is texnologiyalar1 onlarin harada olmasindan asili olmayaraqg, talobalor arasinda iinsiyyatin
yaxsilasdirilmasina yonoalib. Belo texnologiyalar «Skype» konfranslarini ohato eds bilor ki, bu zaman
tolobalor qrup tapsiriglarini birgs yerina yetirirlor va ya sadaca 6z siniflori haqqinda bazi malumatlari
paylagirlar. Omokdasliq, bagqalarinin niimunasini dyranmaya tosviq etdiyi ticiin, problemlarin halli vo
diigiinco bacariqlarint artirmasi goézlonilir. Miixtolif monbolordon istifado edorok bir nego fikir
birlosdirarok on samorali naticalori olds etmak olar.
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Xiilasa

Olavs potensialli birdlgiilii Sredinger tonliyino baxilir. Olavs potensial H(X)X2 soklindadir, burada H(X) Hevisayd

funksiyasidir. Hoyacanlanma potensiali siiratlo azalan funksiyadir. Qeyd edak ki, hoyacanlanma potensiali tizarino hamarliq
sorti qoyulmur. Hoyoacanlanmamisg tonnliyin aragdirilmasinda xiisusi Veber funksiyalarindan istifado olunmusdur. Veber
funksiyasmin molum Xxassolori osasinda hoyacanlanmamig tonliyin xtisusi hollori agkar formada tapilmisdir.
Hayacanlanmamis tonliyin xiisusi hallarinin xassolori 6yronilmisdir. Hoyacanlanmis tonliyin Yost hallori, yani sonsuzlugda
asimptotikani saxlayan hollor aragdirilmigdir. Sonsuzluqda qoyulmus sorti 6dayan ¢evirmo operatorlarinin kémayi ils Yost
hallarinin tasvirlori tapilmisdir. Riman funksiyasi metodundan istifado edorok ¢evirmo operatorlarinin niivalori iigiin inteqral
tonliklor alinmigdir. Cevirma operatorlarinin niivalorinin xassolori dyranilmisdir. Cevirmo operatorlarinin niivalori {igiin
toxmini giymatlor alinmigdir. Parametra gora Yost hollorinin kasilmozlik diferensiallananliq xassolori aragdirilmisdir.
Alinmis  Yost hollori miivafiq Sredinger operatorunun spektrini 6yronmoys imkan verir. Qeyd edok ki, ¢evirmo
operatorlarinin komayi ilo sonuncu operatorun rezolventasini qurmaq miimkiin ola bilar. Alinan naticalor slava potensialli
bir6l¢iilii Sredinger tonliyi tigiin diiz vo tors spektral masalalorin tadgiginds istifads oluna bilor.
Acar sozlar: Srodinger tonliyi, artan potensial, Veber funksiyasi, Riman funksiyasi, transformasiya operatoru.
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Pe3rome
PaCCManI/IBaeTCH O,I[HOMCPHOC ypaBHeHHe H_[pezu/IHrepa C JOIIOJHUTCIBHBIM ITIOTCHIHUAJIIOM. Z[OHOJ'IHI/ITGJ'H)HLII\/'I

2 o o
oTCHIHAJI UMCECT BHUJ] H(X)X , TAC H(X) - (1)yHKL[I/I$I XCBI/IcaI/IHa. HOTCHL[I/IaJ'I BO3MYUICHUSA ABJIACTCSA 6I:ICTp0y6HBaIOHICI/I

¢ynkuuedt. Ilpm 3TOM Ha NOTEHIManN BO3MYILIEHHS HE Hajaraercs YCJIoBHE TIJagkocTH. IIpu wuccienoBaHMM
HEBO3MYIIIEHHOTO YPaBHEHHUS HCIIONB30BAaHBI creruaibHble (QyHKImn Bebepa. Ha ocHOBaHMM W3BECTHBIX CBOWCTB
¢yskunn BebGepa HalieHB! SBHBIE BUJIBI CIIENIHAIBHBIX PEIICHUH HEBO3MYIICHHOTO ypaBHEeHHUs. VccienoBaHbl CBOMCTBA
CICUHANbHBIX PELICHNH HEBO3MYIIEHHOTO ypaBHEHHs. M3ydeHsl pelleHns Tura MocTa [is BO3MYIIEHHOTO ypaBHEHHS,
T.€. PEIICHUS COXPAHAOIINE aCHMITOTHKY Ha OeCKOHeYHOCTH. 1Ipu momMoIny onepaTtopoB peoOpa3oBaHus C yCIOBHEM Ha
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GECKOHEUHOCTH HaiiIeHBl TPeCTaBieHns peinenuii Tuna Mocra. IIpu momomu meroga QyHKIME PHMaHa mojydeHsl
WHTETrpajJbHbIC YPaBHEHMS JUIA SAEp OnepaTopoB mpeoOpazoBanus.  lcciemoBaHbl CBOWCTBa siep ONEPaTOpPOB
npeoOpa3oBanus. IlomyueHbl OIGHKM OTHOCHTENIBHO SJIEp OIepaTopoB IpeoOpa3oBaHus. V3yueHbl cBoiicTBa
HENPEPHIBHOCTH U b hEpeHIPYeMOCTH periennii Tuna Mocta no mapamerpy. HaiineHubie BHb! pernennii Tuna Mocra
MIO3BOJIIIOT HCCIIENOBAaTh CIIEKTP COOTBETCTBYromiero omeparopa lllpeannrepa. Bosee Toro, mpu momomy omepaTropoB
peoOpa3oBHUA yIaeTcs HAaWTH BHUJ PE30JIBBEHTHI IOCIETHEro omeparopa. llomydeHHbIE pe3ynpTaThl MOTYT OBITH
UCTIONIB30BAHBI NPH M3YYEHHH IPSMBIX M OOPaTHBIX CHEKTPAIBHBIX 3ahad Ui omHOMepHoro ypasHenus lllpeannrepa c
JIOTIOTHUTEIbHBIM TTOTEHIINAIOM.

KaioueBnbie cioBa: ypaBHenue lllpennnrepa, Bo3pacrarommii moteHuuman, ¢ynkuus Bebepa, ¢ynkums Pumana,
omneparop npeodpa3oBaHUs.

It is known that the triangular representation of the Jost solution of the anharmonic equation plays
an important role in the study of various spectral problems (see [1]-[10] and references therein).
Let us consider the Schrodinger equation

—y"+0(x)x’y +q(x)y =2y, —o< x<ow, AeC, (1)
where @(x) is the Heaviside function, and q(x) is the real potential which satisfies the condition
I(1+|x|) (x)dx + I 1+ X ) (x)dx < oo. (2)

—00

In[9], explicit solutions . (x, A) of equation (1) with asymptotes
v, (x,A)~ DE(@),X — 400, w_(x, 1)~ e x = —o

2
are constructed for g(x)=0.
In this work, we find representations of solutions fi(x,/i) of equation (1) with the same

asymptotes.

ool

Let o ( I t)tz——t +q()¢dt.

Theorem. If g(x) satisfies condition (2), then equation (1) for all 1 has solutions f,(x, 1) that
can be represented as

+oo

£002) = (6 2% [K. () ,2)t,

X

where kernels K, (x,t) are continuous functions and satisfy the relations

K, (x,t)= O(m [XTHD X+t — oo,
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Xiilaso
Cox noqtali sarhad mosalalori riyaziyyatin bozi ayri-ayr1 sahoalorinds rast golinir vo son illords bir ¢ox tadgiqatgilar
torofindon Gyronilmisdir. Tatbiq tiglin miixtalif sixligh N hissadon ibarat vahid en kasikli simin titroyislorini, elastik
dayanigliliq nazariyyasinin bazi masalalorini va s qeyd eds bilocoyimizi misal géstarmak olar. Riyazi diisturlarda bu masalolor
coxndqtali sarhad masalalari ils tesvir olunur. Bu mogalads ti¢ ndqtali sarhad sartli birinci tortib geyri-xstti adi implisit
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diferensial tanliklor sistemi Gigiin sarhad masalalarinin hallorinin gostarilisini taqdim edirik. Qrin funksiyast qurulur va hesab
olunan masala ekvivalent integral tonliys gatirilir. Magalads istifads olunan tisul ¢ox gaffafdir ve oxuculara bu metodu diger
oxsar masalalors tathig etmays imkan verir. Hotta Banax sixilmig inikas prinsipi vo Safer torpanmoz noqte teoremi kimi bozi
taninmig teoremlardan istifads etmokls hallin mévcud oldugunu ve yegans oldugunu géstarmak olar.

Acar sozlor: ti¢ noqgtali sarhad sortlori, implisit diferensial tonliklor, hallorin varliq vo yeganasliyi, torpsnmoz néqto
teoremlari.

IPEJICTABJIEHUE PEIIEHUM KPAEBBIX 3AJIAY IS HEJIMHEMHOM CUCTEMBI
OBBIKHOBEHHBIX HESIBHBIX TU®®EPEHIIMAJIBHBIX YPABHEHHUI ITEPBOI'O
HOPAIAKA C TPEXTOYEYHBIMU KPAEBBIMMU YCJIOBUSMHAU
Hemannosa Kamana Dapman
Hucruryr Marematuku 1 MexaHuKH
https://orcid.org/0000-0003-0457-5955
keismayilova@amail.com

Pesrome

MHoOroTo4euHbIe KpaeBble 3a/1a4y BCTPEUAIOTCA B HEKOTOPBIX pa3fellax MaTeMaTUKU U B IIOCIEIHUE TOAbl U3YUYalluCh
MHOTHMH HCCIEIOBAaTeIIMU. OTO BBIpaXKaeTcsl B TOM, YTO Ui INPIJIOKEHHS MOXHO OTMETUTh KOJeOaHHS CTPYHBI
OZHOPOJHOIO IONEPEYHOI0 CEYEHHUs, COocTosIed n3 N yacTed pa3HOU IUIOTHOCTH, HEKOTOPBIE BOIIPOCHI TEOPUU YIPYTOi
YCTOMYMBOCTU U Ip. B MaTemaTHuecKkHuX IOCTAaHOBKAaX 3TU 33Ja4d ONUCBHIBAKOTCS MHOIOTOYEYHBIMU KPACBBIMU 3aJa4aMH.
[MpuBeneHbl MpPEACTABICHUS pPEIICHWH KpaeBBIX 3afad Uil HEJNMHEHHON CHCTEeMbl OOBIKHOBEHHBIX HESIBHBIX
muddepeHanbHBIX YpaBHEHUH IEPBOTO MOPSIIKA C TPEXTOUCUHBIMY KPaeBbIME ycinoBusaAMU. [loctpoena ¢ynkuns ['puna n
CBEICHA paccMaTpHBaeMas 3aJada K SKBHBAJCHTHBIM HHTEIPAIbHBIM YpaBHEHHUIO. TeXHHKa, HCIONb30BaHHAS B CTAThe,
OUYCHb NPO3payHa M MO3BOJISIET YNTATENSAM IIPUMEHHUTH €€ K APYIMM IOAOOHBIM 3amadaM. MOXHO Iaxe IOKa3aTb, YTO
pEILICHHE CYIIECTBYET W EIUHCTBEHHO, HCIONB3Ysl HEKOTOPHIE W3BECTHBIC TEOPEMBI, TaKHe Kak OaHAaXOB IPHHIIHII
oTobpaskeHus cxxatus u Teopema lllaynepa o HETTOABIKHOM TOUKe.

KaioueBble ciioBa: TpeXTOUCUHBIMHU KPaeBbIMH YCIIOBHS, HesiBHBIE TUddepeHIanbHble ypaBHEeH s, CYLIEeCTBOBAHUE U
€JMHCTBEHHOCTb PEUICHUH, TEOPEMBI O HENIOABUIKHOM TOUKE.

Consider the following non-local boundary value problem

X(t) = f(t,x(),x'(t)),t [0,T], 1)

with three-point boundary conditions

AX(0) + Bx(t,) +Cx(T) =d, @)

where A B,C are  constant  square  matrices of  order n such  that
detN =0, N=A+B+C; f:[0,T]xR"xR" — R" isagiven function; d € R" is a given vector ; and
t, satisfies the condition of 0<t, <T .

Lemma: Assume that, detN =0, N=A+B+C. Then the function x(t) is a solution of the
boundary-value problem (1)-(2) if and only if x(t) is a solution of the integral equation

x(t)=N"d + ]G(t, s) (s, x(s)), x'(s))ds (3)
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where G(t,s) is Green function of problem (1), (2) and defined as follows:

G(t,s):{Gl(t’S)’ o<t<t,
G,(t,s), t, <t<T
with
NA, 0<s<t,
G,(t,s)=1—-N7*(B+C), t<s<t,
~-N"C, t, <s<T,
N~'A, 0<s<t,
G,(t,s)={N*(A+B), t, <s<t,
-N7C, t<s<T.

So, solution of boundary-value problem (1)-(2) is equivalent to integral equation (3).

Note that the existence and uniqueness of the solutions is studied using the Banach contraction
mapping principle. The existence of the solution is also proved by applying Schauder’s fixed point
theorem. Similar problems are considered in 1-5.
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Summary

As the rise of software-enabled service accelerates, IT service teams enable employees and teams across organizations
to deliver value faster. The role of the IT team has changed from supporting the business to differentiating the business.
Shifting to IT service management approaches that emphasize collaboration, ease of use, and faster value delivery will have
major advantages. Choosing the right IT service management tool and IT service management software vendor is difficult.
There are several factors to consider when choosing the right IT service management solution for your business. IT service
management is evolving rapidly, where a single IT service management solution will help you streamline all IT processes.
Therefore, a business should choose the best IT service management tool available. An IT service management solution is
a software or tool that helps organizations manage the delivery of IT services to customers. IT service management is at the
heart of modernizing organizations. It also allows you to reduce risks and costs and improve the consumer experience.

Keywords: IT service management, service tool selection, advantage of IT service management.

BbIBOP UHCTPYMEHTOB YIIPABJIEHUA UT-YCJIYI'AMU
3eiinasnbl-I'yceiinzage Jleisia Pygan
Bakuncknii Un:keHepHbIH YHHUBEPCUTET
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Pesrome

ITo Mepe TOroO, KaK yCKOPSIETCS pOCT MPOrPaMMHBIX YCIyT, rpynmsl M T-o0cmykuBaHusa MO3BOJISIOT COTPYAHUKAM H
rpynmaM B OpraHM3alusAX OBICTpee MPUHOCUTH MoJib3y. Porms MT-komaHIsl M3MEHMIIAch € MOJJAEPKKH OH3Heca Ha
muddepenmmammio OmsHeca. Ilepexon k moaxomam k ympasieHuto WT-ycnmyramu, B KOTOpBIX YIOp JAelaeTcs Ha
COBMECTHYIO paboTy, IIPOCTOTY HCIIOIb30BaHMs M Oojee ObICTpoe NMpeaocTaBiIeHHEe LIEHHOCTH, OyJeT UMETh Cepbe3HbIe
npenmymiectBa. BpiOop mpaBHIBHOTO HMHCTpyMeHTa ympaBineHuss WT-ycmyramMum © mOCTaBIIMKAa MPOTPAMMHOIO
obecrieuennst it ynpasienust UT-yciyramu siBiseTcss cinokHOM 3amadeil. [Ipu BbIOOpe NpaBHIBHOTO PELICHUS IS
ynpasnenusi UT-yciyramu anst Bamero OW3Heca HEOOXOJMMO YYHTHIBATH HECKOJIbKO (akTopoB. Ympasnenme NT-
yciyraMu ObICTpO pa3BUBAETCs, M €AMHOE perleHue s ynpasieHus M T-ycmyramu momosxeT ontumusuposats Bce UT-
npouecchl. TakuM 00pa3om, OM3HEC JOJDKEH BHIOpaTh JIyUINWH IOCTYHNHBIH MHCTpyMeHT ynpaeienust UT-ycmyramu.
Pemenne s ynpasnennst UT-ycayramu — 3T0 mporpamMMHoe oOecriedeHHe WM MHCTPYMEHT, KOTOPBIH MOMOTaeT
opraHuzauusM ynpasiaTh npenocrasineHueM MT-ycnyr knuenram. VYmpasinenue WT-ycioyramu neXutr B OCHOBE
MOJIEPHU3AINH OPTaHU3aIMi. ITO TakKe MO3BOJIIET CHU3UTh PUCKHU M 3aTPATHI ¥ YIIyUIIUTh HOTPEOUTEIbCKHUIN OIIBIT.

Karouesnie cioBa: ynpasienne W T-yciayramu, BEIOOp MHCTpYMEHTa OOCIY)KMBaHHMSI, MPEUMYIIECTBA YIIPABICHHUS
UT-ycnyramu.

IT xidmatlorinin idaro edilmasi son istifadaciyo digqgoat yetiron strateji yanasma tolob edir. IT xid-
matlarinin idars edilmasi strategiyalart istifadagilorin vo onlarin bizneslorinin ehtiyaclarina cavab veran
IT toskilatinin qurulmasina téhfa verir [1]. Tocriibada IT xidmatlorinin idars edilmasi istifadagilorina
IT xidmotlori gostoran sirkotlor torofindon istifado olunan strategiyalardan ibaratdir. Buna goro do
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burada texnologiyalar, proseslar va insanlar ¢ox vacibdir [2]. Bu mexanizm onlar1 qarsilamaq ii¢iin son
istifadaginin ehtiyaclarini anlamaga ¢alisir. Buraya tolobatin somarali idars edilmasi, proseslorin hoyata
kegirilmosi, avadanliq vo xidmatlorin tokmillosdirilmosi iiciin proqram tominati vo IT sistemlorinin
dizayn1 daxildir. Yoni, IT xidmatlorinin idars edilmasi funksiyalar1 gozlontilors cavab vers bilon va
yeni yaranan texnologiyalara uygunlasa bilon IT sistemlarinin inkisafina imkan yaradir [3]. IT xidmat-
larinin idars edilmasindan istifads edoroak, toskilat sarfali gqiymoto daha ¢ox olgatanligla cavab veran
xidmatlori effektiv sokilda togdim eds bilor. Bu hall ham da xidmatlarin giymatlondirilmasi vo tokmil-
logdirilmasinin optimallasdirilmasina, hamginin isgilorin mohsuldarliginin va istehlakg¢i tocriibasinin
yaxsilasdirilmasina tdhfo verir. Biitiin sirkotlor miioyyon doracado IT xidmaotlorinin idars edilmasindan
asilidir [4]. Masalalorin, xidmot sorgularinin, hadisalorin, doyisikliklorin vo IT aktivlorinin va digar
foaliyyatlorin sadslosdirilmis idaro edilmasine imkan veran budur. IT xidmatlorinin idars edilmosi IT
miitoxassislorine komok edir vo xidmatlorin idars edilmasi prinsiplori biitovliikds sirkatin xeyrino daha
yiiksok samaralilik vo daha yaxs1 performans tomin edir [5]. Bundan alave, IT xidmatlorinin idars edil-
moasinda strukturlagdirilmis yanasmalar informasiya texnologiyalarini biznes magsadlorine uygunlas-
dirmaq vo resurslar, biidcalor vo naticalori nozara alaraq xidmatlorin standartlagdirilmast magsadi
dastyir [6]. Diizgiin program segmozdon avval asagidaki masalalars diggstlo yanasmaq lazimdir.

1. Biznes ehtiyaclarin anlasilmasi: Biznes ehtiyaclarmin giymotlondirilmasi xidmatlorin idars
edilmasi ehtiyaclarini vo hansi xiisusiyyatlorini tomin edilmali oldugunu anlamaga komok edocak.
Bundan slave, biznes ehtiyaclarini basa diismak problemli yerlari nazardon kegirmays kdmok edocak.

2. IT xidmatlorinin idars edilmasi alotinin inteqrasiyast: ©goar bulud xidmatlarindan istifads edil-
mirso, alati ligiincii toraf bulud provayderiyls birlasdirmoys komok edacok. Homginin, inteqrasiya ilo
IT xidmotlorinin idars edilmasi alstlorini méveud IT sistemlarina neca inteqrasiya edocayini anlamagq
miimkiin ola bilar.

3. IT xidmotlorinin idaros edilmasi aloti ilo iscilorin calb edilmasi: Diizgiin IT xidmatlorinin idara
edilmasi hallini segarkon, komandana daxil edilocok program tominati ilo tanig olmalidir.

4. IT xidmatlorinin idars edilmasi toloblorin toplamag iigiin vaxt ayirilmasi: Tam hayat dévriiniin
idaro edilmasi, aktivlor bazasi, avtomatlagdirilmis fordilosdirilmis hesabatlar va s. ilo biznes amaliyyat-
larinizi sadologdirmak lazim olduqda, taloblorin toplanmasi vacibdir.

5. Catdirilacaq modelin agilli sokilda segilmasi: Miiassisalor tokrarlanan al islarini va son istifades-
cilorlo vaxt aparan sdhbotlori aradan qaldirmaq iigiin IT xidmatlorinin idars edilmasi hallino ehtiyac
duyurlar. Catdirilma modeli sorgularin operativ hallindon tutmus istonilon xidmot sorgusunun hayat
dovriiniin sonuna qgodar idars olunmasina gadar asas rol oynayir.

6. Saticilart agilli sokildo giymatlondirilmasi: Strateji satinalma ilo yanasi, satict se¢imi prosesi
diizgiin IT xidmotlorinin idaro edilmasi alstinin se¢ilmosinds son addimlardan biridir. Gériindiiyii kimi,
on effektiv hall tominatgisi segmok biznes {iciin on yaxs1 IT xidmotlorinin idars edilmasini olds etmayin
on yaxs1 yolu kimi goriiniir. “Toaklifin qiymotlondirilmasi va satici se¢cimi moarholasinin asas magsadi
sirkotin maraqlarina uygun qorar gobul etmok ii¢iin insan ohval-ruhiyyasini vo siyasi mévqeyini
minimuma endirmoakdir” [7].

Texnologiya artiq likks deyil, zoruratdir. Diinyadaki biznes liderlari hesab edirlor ki, diizgiin texno-
logiyanin manimsanilmasi sirkatin shamiyyatli faydalar slds etmasini va biznes magsadlaring gatmasini
tomin etmokdo bdyiik rol oynayir [8]. illor kegdikco ITSM hollori miixtolif toskilatlarin onurga siitununa
cevrildi. Cox sey toskilatin IT xidmatlorinin idars edilmasi hallorin biitiin xiisusiyyetlorindon istifado
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etmok gabiliyyatindon asilidir. Miivafiq IT xidmatlorinin idaro edilmosi hollinin secilmosi sirkotin
ugurunun miisyyan edilmasinds miihiim addimdir [9]. Boylima yontiimli ITSM strategiyasinin va diiz-
giin ITSM alatinin birlosmasi togkilatlara sla is performansi gostormays komok eds bilar [10]. Na ii¢iin
yeni bir alot almali oldugunuzu va onun sirkatiniza gatiracayi dayari nazars almag vacibdir. Toalablori-
nizi anlayin, buna uygun olaraq planlagdirin vo rosmi RFP se¢imino amal edin. Nohayat, amin olun ki,
secilmis alot sizin islomak istadiyiniz torzdo xarita verir vo miimkiin olan hor yerds sizin bugiinkii is
tisulunuzu avtomatlasdirir vo sadolosdirir.
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Summary

Smart cities are designed to improve the living conditions of citizens. Technology has played a major role in equipping
Smart Cities to offer its citizens better amenities in terms of living comfort, better atmosphere, environment, medical
facilities, and most importantly ease of business, office, and daily activities. In addition, IT Infrastructure and online
operations have influenced all operational processes of Smart Cities and almost played the role of its backbone. The biggest
problem in online transactions is the security problem. A safe and secure online transaction is a must to eliminate this worry.
This article presents solutions based on Blockchain Technology for Smart Cities and their potential impact on Smart Cities
Development. A secure framework based on Blockchain Technology is proposed to address the concern of how Smart City
online transaction processes can be made reliable and secure for various applications, especially using Blockchain
Technology, and how this technology can benefit the overall development of Smart Cities. Various applications and process
areas have also been identified that can highly benefit from using Blockchain Technology and can make these applications
smarter and more reliable and suitable for use in any Smart City.

Keywords: Smart city, Blockchain technology, Secure framework.
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Pe3rome

YMHBIE rOpo/ia IPpU3BaHbl yIy4ILATh YCIOBUS KU3HU FOpOKaH. TE€XHOJOTMU ChIrpajid BaXKHYIO POJb B OCHAILCHUH
YMHBIX TOPOAOB, YTOOBI MPEATIOKHUTH CBOUM TpaKAaHAM ITydIIne YI0OCTBa C TOUKH 3peHUS KOM(OpPTa KU3HHU, JTyUIICH
aTMoc(epbl, OKpY>KaloIIed cpeapl, MeOUINHCKIX YUPEeKACHUH U, 9TO Hamboiee BaKHO, oOnerdyeHus Omu3Heca, oduca u
MOBCEIHEBHOM nestenbHocTH. Kpome Toro, UT-undpacTpykTypa u OHIANRH-ONEepaly MOBIUSIN HA BCE ONEPaI[HOHHBIC
MIPOIIECCHI YMHBIX TOPOJIOB W MPAKTHUECKH CHITPANId POJIb €ro KocTsika. O4eBUIHO, YTO caMoi Ooublioi mpobiaemoii B
OHJIAHH-TpaH3aKIMsIX sBIsieTCs mpobiema Oe30macHOCTH. be3omacHas W HauexHas OHJIAWH-TPAH3aKIMS SBISETCS
00s13aTeNIbHBIM YCIIOBUEM I YCTPAaHEHUS 3TOTO OecrokoiicTBa. B 3TOl cTaThe mpeacTaBiieHbl PEUISHHS HA OCHOBE
TEXHOJIOTUU OJIOKYEHH /i1 YMHBIX TOPOJOB M WX TMOTEHIMAILHOE BIHSHHE HAa Pa3BUTHE YMHBIX TroponioB. besomacHas
CTPYKTypa, OCHOBaHHass Ha TexHouoruu Blockchain, mpemmaraercs mis pemreHHs TpoOJIEMBI, CBSI3aHHOM C TeM, Kak
IpoIlecCHl OHNAaH-TpaH3akuui Smart City MOXXHO CIIENIaTh HAIC)KHBIMU M O€30MACHBIME [UIS PA3TUYHBIX MPHIIOKEHHM,
0COOEHHO C UCTOBb30BaHUeM TexHooruu Blockchain, u kak 3Ta TEXHOJIOTHS MOKET MIPUHECTH TOJIB3Y O0IIEMY pa3BUTHIO
Smart Cities. Taxoke ObUTH OTIpeeTICHBI Pa3IMYHBIE MIPIIIOKESHUS U 00IaCTH IPOIIECCOB, KOTOPBIE MOTYT H3BIICYb OOJIBIITY IO
BEITOJTy W3 HCIOJB30BAHUS TEXHOJOTHH OJIOKYEHH M MOTYT CIeNaTh TH NPHIOKEHUs OoJiee MHTEIUICKTYallbHBIMH U
HaJIe)KHBIMH | TTOIXOJISIITAMHE JIJIsI HCTIOB30BAHMS B TIOOOM YMHOM TOPO/IE.

KutioueBble cj10Ba: YMHBII TOpOJI, TEXHOJIOTHA OJIOKUYEIH, Oe30TacHast CTPYKTypa.

Blok¢eyn Technology sifralonmis geydlarin morkazlosdirilmomis vo paylanmig verilonlor bazasi
kimi miiayyan edilo bilor. Blok¢eyn Texnologiyasi iigiincii torofin miidaxilasine ehtiyac olmadan
tohliikasiz vo etibarli onlayn omoliyyatlari tomin edir (Yaga, Dylan., Mell, Peter., Roby, Nik., Scarfone,
Karen., 2019). Bu, ananavi onlayn amoliyyat sistemi ilo miiqayisodo iistiinliik togkil edir, onu onlayn
biznes faaliyyatinin hayata kegirilmasinds daha populyar edir (Blockchain technology at the service of
urban management). Buna gora do Agilli Soharlords bir ¢ox onlayn amaliyyatlar Blok¢eyn osasl
hollordon asanliqla istifads edir (Sun, J. 2016). Aydindir ki, onlayn amaliyyatlarda on boyiik problem
tohliikasizlik problemidir. Bu narahatlig1 aradan qaldirmagq iiciin tohliikasiz va etibarli onlayn amaliyyat
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miitlogdir. Bu yazida Agilli Ssharlor tigiin Blok¢eyn Texnologiyasina asaslanan hallor vo onlarin Agill
Soharlorin Inkisafina potensial tosiri oks edilib. Xiisusilo Blok¢eyn Texnologiyasindan istifade etmaklo
miixtalif totbiglor {igiin Smart City onlayn amoliyyat proseslorinin necs etibarli vo tohliikasiz edilo
bilacayi va bu texnologiyanin Agilli Soharlorin iimumi inkisafina neco fayda vers bilacayi ilo baglh
narahatligi holl etmok {igiin Blok¢eyn Texnologiyasina asaslanan tohliikesiz ¢orgivo toklib edilib.
Homginin Blokgeyn Texnologiyasindan istifads etmoklo yiiksok fayda alds eds bilon va bu tatbiglori
daha agilli vo etibarli eds bilon va istanilon Agilli Sohar tiglin istifadoys uygun miixtslif totbiglor vo
proses sahalori miioyyan edilib.

Istor maliyyo omoliyyati, torpaq qeydiyyati, onlayn sigorta malumatlari, xostonin xastolik tarixi vo
ya talobanin akademik transkriptlari olsun, bu ciir kritik malumat geydlari ilo bagli har hans1 doyisiklik
maraql1 torofin reputasiyasina daimi xalal gatirs bilor vo onlar1 barpa etmok ¢ox ¢atin ola bilocok boyiik
maliyyas itkisina sabab ola bilar (Aldoma, C. 2019). Homginin, Agill1 Saharlarlo bagli bu ciir onlayn
moalumat doayisikliklori va ya ugursuz onlayn amaliyyatlar tokca fordlora tasir etmir, hom ds biitiin Agilli
Sohorin toskilatlart vo idaralorina tosir edir-(Rouhani, Sara., Butterworth, Luka., 2018). Bu mogals
Agilli Soharlorin yuxarida geyd olunan narahatliglarint hall etmok iiciin Blokgeyn Texnologiyasina
asaslanan hallori arasdirir (Treiblmaier, Horst., Rejeb, Abderahman., Strebinger, Andreas 2020).

Bu tadqgigatin asas mogsadi Blok¢eyn Texnologiyasini dyranmok va tohliikasiz va etibarli onlayn
omoliyyatlar aparmagq ti¢iin Agill Ssharlorin miixtalif tatbiglorinds istifads oluna bilon blokgeyn asasli
tohliikasiz ¢argivani toklif etmokdir (Nagothu, Deeraj., Xu, Ronghua., et al.2018). Digar magsadlor
hamginin Blokgeyn Texnologiyasmin tohlilini vo Smart Cities mdvcud IT infrastrukturu vo gorgivosi
ilo istifado zamani Blokg¢eyn Texnologiyasinin har hansit mohdudiyyatlorini vo mohdudiyyatlorini
miioyyan etmayi ohato edir (Treiblmaier, Horst., Rejeb, Abderahman., Strebinger, Andreas 2020).

Agilh Saharlar Ugiin Blok¢eyn Osash Toahliikasiz Cargiva:

Miixtolif todgigat senodlorinin odobiyyat icmali ilo, Blok¢eyn Texnologiyasinin Smart City
Services-do genis sokildo totbiq olunmaga basladigi miisahido edilir, lakin miisahido edilon osas
problem, modelin miixtalif xidmatlora uygunlagdirilmasi {igiin tolob olunan inkisaf vaxti vo
dayisikliklordir (Nagothu, Deeraj., Xu, Ronghua., et al.2018). Homginin bu kimi masalalorlo masgul
olan pesokarlarla qarsiliqh olagads olan mitoxassislorin oksoriyyotinin razilagdigi bir sey, Agilh
Saharlarin totbig saholorinin va xidmatlorinin oksariyyatino minimum doyisikliklorlo uygunlasa bilon
sado dizayn arxitekturasina sahib olmaqdi-(Aldoma, C. 2019). Bu magsadi nozars alaraq, biz Blokgeyn
Texnologiyasina asaslanan modul arxitekturani inkisaf etdirmoays basladiq ki, bu da arxitekturanin
galan hissasini toxunulmaz saxlayaraq istonilon xiisusi modula doyisikliklorlo Agilli Sohorlarin
istanilon Xidmatlarina tatbiq oluna biar -(Sun, J. 2016) (sokil 1).
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Cloud Server vo backend verilonlor bazas1 vo s. Agilli Sohar vo Sahar idarsetms domeni {igiin
Blokgeyn Texnologiyasina asaslanan timumi Tohliikasizlik Car¢ivasini taqdim edan Sokil 1-5 baxin (10
Most Used Blok¢eyn tools in 2020 For Blokgeyn Development.). Nozaro alin ki, bu Tohliikasizlik
Cargivasi moduldur vo onun minimum inces tanzimloms vo modifikasiyalarla Agilli Soharlarin istanilon
xidmatlorina uygunlasma gqabiliyyatini nazors alaraq islonib hazirlanmisdir-(Gupta, Shekar.2020).
Toklif olunan Tohliikasiz Arxitektura imumidir vo Agilli Sohor iiclin har hansi xiisusi Toatbigo
uygunlagmagq tigiin ¢eviklik nazors alinmaqla hazirlanmisdir (Lopes, L. 2019).

Blok¢eyn Texnologiyasi miirokkab, giiclii texnologiyadir vo bdyiik daqiqglik giicii, tohliikasiz
omoaliyyatlarin tominati vo omoaliyyat etibarlilig1 ilo diinyani1 formalasdirmaga hazirlasir. Blokgeyn
totbiglori Agilli Soharlorin Inkisafinda real hoyat problemlari va problemlarin hallinds ¢ox somarali
istifada olunur (Lopes, L. 2019). Blokceyn ils isloyan Tatbiglor Sigorta, Idaraetms, Tochizat Zoncirinin
Idara Edilmasi, eHealth Records va s. kimi bdyiik sektorlarda yol tapir.

Blokgeyn-in miixtalif totbiq saholorinds yavas-yavas vo davamli totbiq edilmasina baxmayarag,
stibho yoxdur ki, on ¢ox iistiinliik verilon saha rogomsal omoliyyatlardir.

Bu yazida Agilli Sahorlorin miixtalif xidmatlori {igiin Blok¢eyn Texnologiyasina asaslanan
tohliikosiz arxitektura toklif olunur. Vaxt vo maliyys mohdudiyyatlorina géra model olaraq hoyata
kegirilo bilmadi. Bununla bels, Blok¢eyn Texnologiyasinin genis imkanlarina vo Agilli Ssharlarlo
xidmotlorin saxlanmasi vo istismari ti¢iin genis ¢esidli miimkiin tatbiglorina nozor salarag, man
golocokda bu ¢orgivani hoyata kegirorok, miimkiin olan yerlorde tokmillosdirmoalori etmays
calisacagam.
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Xiilasa

Miasir soraitdo informasiya texnologiyalarina asaslanan texnoloji postsanaye istehsal tisulu formalasir ki, burada da
inkisafin asas harokotverici qiivvalori informasiya vo bilik toskil edir. Motebar informasiya vo bilik resurslarinin
formalagmasinda miiasir elektron kitabxana texnologiyalari mithiim rol oynayir. Comiyyatin hazirki inkisaf marholosi
molumatlarin rolunun artmasi vo imumi ohali tigiin biliklors siiratli ¢ixig imkani veran global bir informasiya mokaninin
yaradilmas1 ilo xarakterizo olunur. Hazirda IKT-nin totbiginin soviyyasi hor bir &lkonin elmi potensialinin, dévlet
idaragiliyindo soffafligin vo demokratiyanim inkisafinin, sosial-igtisadi problemlarin hallinin asas gostaricilorindon hesab
olunur. IKT ictimai-siyasi, sosial-igtisadi, madani saholori ohato edarok comiyyatin inkisafina giiclii tosir gdstoron asas
amillordan birins ¢evrilmisdir. Son illards 6lkemizds comiyyatin sanad-informasiya telobatinin 6yranilmasi vo daha dolgun
sokildo 6donilmasi, bu isds IKT imkanlarindan istifado sahasindo bir sira ciddi addimlar atilmisdir. Informasiya resurslarmin
artmasi vo milli kontentin bdytimasi ilo "informasiya massivlari" kimi bir anlayis dévriyyaya daxil olur.

Acar sozlar: ictimaiyyatlo slagolor, kitabxana, informasiya texnologiyalari, kitabxana xidmati.
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Pesrome
CoBpeMEHHBIM STam pa3BUTHA OOIIECTBA XapaKTEPH3YeTCsl BO3pacTaHHEM poJM HH(GOPMAIMA W CO3JaHHEM
r100abHOTO HH(OPMAIIOHHOTO TPOCTPAHCTBA, 00ECTIEYNBAIOIIETO OIEPATUBHBIN TOCTYII K 3HAHUSM JUIS IIUPOKHX CIIOEB
HaceneHusd. B Hacrosiee Bpemst ypoBeHb npumeHeHuss MKT cuurTaeTcst 0qHUMM U3 OCHOBHBIX IIOKa3aTelled HAaydyHOTO
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MOTEHLMAa KaKA0H CTpaHbl, Pa3BUTHS IPO3PAYHOCTH M JEMOKPATUYHOCTH T'OCYAAPCTBEHHOIO YNPABIECHUS, PEIICHUS
couunaigbHO-3KoHOMIYecknX npobsiem. MKT cramy ogHUM M3 OCHOBHBIX (JaKTOPOB, OKa3bIBAIOLUIMX CHIILHOE BIMSHHE Ha
pasBuTHE OOIECTBA, OXBAaThIBasl OOLIECTBEHHO-TIOJIMTHYECKYIO, COLMAILHO-DKOHOMHYECKYI0O U KYJIbTYpHYIO cdepsl. B
HOCIIETHUE TOMBI CHETaH PsIIl CEPhE3HBIX [IAroB B 00JIACTH H3y4YeHHs U 00Jiee TIOJIHOTO YAOBICTBOPEHUS JOKYMEHTAIbHO-
WHPOPMAIMOHHBIX MOTPeOHOCTEH OOIIecCTBa B HaIIeW CTpaHe, MCHOJIB30BAaHUA B 3ToH pabore Bo3moxHocTer MKT. C
yBEINYCHHEM HH(POPMALMOHHBIX PECYPCOB H POCTOM HALMOHAIBLHOTO CONEPIKaHHUs B 000POT BXOAUT TaKOE HMOHATHE, KaK
«uH(OPMALMOHHBIE MAaCCUBBI». JTa eIUHUIA IPEICTAaBIIeT CO0OH COBOKYITHOCTh NaHHBIX, UCIONB3YyEMbBIX KaK €AUHOE
memoe. 31ech B KadecTBe HH(GOpPMAIMA MOXKET pPAcCMaTpPHBAThCS JIO0OW MaTepuas — KHHTH, MOHOTpaduH,
MYJIbTUMEAUHHBIC JOKYMEHTHI H T.II.

KoaioueBble ciioBa: cBs3U ¢ 00IECTBEHHOCTHIO, OMOINOTEKA, THPOPMAIIMOHHBIE TEXHOJIOT MU, OUOIMOTEUHBIE YCITyTH.

The basis of the information society is the process of having different sources of information and
ensuring the ability of the general public to use it freely. Changes in the requirements for the quality of
library activities, the development and use of information used require libraries to master new social and
information technologies, use modern means to obtain information, and create new resources.
Overcoming such problems requires the use of science-based approaches to organize the renewal of
library activities. Innovations in the library system are characterized by diffusion in the information
environment. Technological innovations are more sensitive to diffusion, while information innovations
are less prone to diffusion. In the XX century, there was a qualitative breakthrough in the development
of communication technologies, which led to the emergence of a number of new professions specializing
in influencing the individual and mass consciousness. At least three factors contributed to this. The onset
of the information civilization has made influencing information a lever for managing people The
technological effectiveness inherent in our time has been adopted. An influencing sphere that has
developed the most effective means to ensure the desired result due to lower intellectual and material
costs (Kazimi P.F., 2021). The development of democracy has led to an increasing role of public opinion,
when the success of a particular strategy is directly related to the support of society. The creation of
electronic libraries in modern times is one of the most complex and promising issues in the field of
building an information society and automation of information processes. In most countries of the world,
the level of organization of library services, document information provision is considered a matter of
national priority, and the development of this area is given great attention and care by official bodies,
business circles and non-governmental organizations. The electronic library, while maintaining
copyright, transfers samples of national literature to electronic media in full. Databases of electronic
libraries will be further developed in the future and will become information centers, a reliable source
for the development of knowledge and education, serving the economic and technological development
of Azerbaijan.The formation of a public relations system plays an important role in shaping the image
of the library (Robinson.L, 2019). The issues of creation and application of public relations system are
extremely relevant in modern times. In particular, there is a constant need to create a specialized public
relations system in libraries with a wide readership. The information society is characterized by many
features, one of which is the transformation of information into the most important factor of
development. The protection, development and rational use of documentary sources are of great
importance for every society and state. Information culture is associated with a person's socially
intellectual and technical abilities. Public relations is a system of communication of society and all its
parts.
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Today, no organization can develop to one degree or another without a system of public relations.
Libraries must meet the challenges of the times and always exist in a competitive information space,
which is achieved primarily through the use of PR (Public Relations) technologies. In society, libraries
are the communication channel for the printed document flow. But new technologies and electronic
publications began to form a new communication environment - electronic. This led to a contradiction
between the traditional forms of library activities and new technological trends. Libraries could no longer
ignore the ever-increasing flow of electronic publications entering their collections or available via the
Internet. In addition, they themselves have become generators of electronic publications and collections.

In the conditions, a technological post-industrial production method based on modern information
technologies is formed, in which development is the main driving force of information and knowledge.
Modern electronic library technologies play an important role in the formation of reliable information
and knowledge resources. The role of information related to the current development of society is
realized by the creation of a global information space (Robinson.L, 2019). Currently, the level of ICT
application is calculated from the basis of the scientific potential of each country, state administration,
the development of the economy and democracy, and the basis of solving socio-economic problems
(Pandey.R, 2003). ICT has become the influence of socio-economic, socio-economic, cultural fields and
processes. A number of serious steps have been taken in the field of studying and more fully enabling
the latest funding document-information request, using ICT opportunities in this work. With the growth
of resources and information development of national content, a concept such as "information arrays"
enters the circulation. This unit is a collection of data used as a whole. Here, any material can be
considered as information - books, monographs, multimedia documents, etc.

Forming a public relations system plays an important role in improving the image of the "Library".
In modern times, the creation and application of the public relations system is extremely important. In
particular, there is a constant need to create a specialized public relations system in libraries with a large
readership. The information society is characterized by many features, and one of them is the
transformation of informatization into the most important development factor. Protection, development
and rational use of documentary sources is of great importance for every society and state and raises
the issues of information security. Information culture is associated with a person's socio-intellectual
abilities and technical skills (Aksoy.R, 2009).

Public relations is an ongoing and planned management function through which public and private
organizations such as libraries seek to gain and maintain the understanding, sympathy, and support of
themselves or perhaps their stakeholders. Library public relations is a deliberate, planned and
continuous process to create and maintain mutual understanding between library and public relations.
Helps ensure a coordinated effort to convey a positive image of the library and ensures availability of
the library (library materials, programs, and services) (Kazimi.P.F., 2021). The importance of public
relations activities cannot be overlooked in any library; especially in academic libraries. The importance
of academic libraries, especially university libraries, should be noted. According to Dodwsworth
(1998), university libraries help universities fulfill their functions by providing access to all relevant
information resources needed to carry out the teaching, learning, research and public service functions
of their universities. Any library operation, directly or indirectly, actively uses the public relations
process to promote the image of the library and promote the use of library services.
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Xiilasa

Son bir ne¢s ilds diinyada insanlarin say1 artib vo ohomiyyatli dorocads artacagi gozlonilir. Bu, havanim, torpagin vo
suyun insanlar torofindon ¢irklonms faizinin artmasina sobaob olur. Straf miihitin ¢irklonmasinin gatirdiyi zororli tosirlori
aradan qaldirmagq ti¢iin asas addim olaraq tokrar emal talob olunur. Tokrar emalin ilk prosesi otraf miihitds zibilin avtomatik
askarlanmasi vo identifikasiyasidir. Togqdim olunan igdo Kaggle verilonlor bazasindan gétiiriilmiis imumilikds 15,480
tosvirdon ibarat olan verilonlar bazasinda zibil néviinii tayini va onu 12 kateqoriyaya: batareya, karton, gohvayi siiso, bioloji
materiallar, paltar, metal, yasil siliso, kagiz, plastik, ayaqqabi, zibil vo ag siiso tosnifi verilmisdir. Bunun {igiin ¢oxsayli an
miiasir arxitekturalar: nozordon kegirib onlarmn hortorafli giymatlondirilmosi tomin edilmisdir. Istifado etdiyimiz y1gilma
neyron sobokasi ilo bagli dorin 6yranma modellorina “Alexnet”, “Inception”, “Very Deep Convolutional Network
(VGGnet)” vo “Residual Network (ResNet)” daxildir. Eksperimental noticoloro goro “Inception-ResNet” modelinin
dagigliyi toxminon 86% toskil edir ki, bu da digar modellar arasinda an yaxsisidir.

Acar sozlar: multi-klassifikasiya, otraf miihit, siini intellekt, zibil.
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Pe3rome

3a mocnegHKE Mapy JIET KOJIMYECTBO JIF0JICH BO BCEM MUPE yBEINYMIOCH U, KaK 0XKHUAAeTCs, OyAeT 3HAaUNTEIBHO PACTH.
OTO MNPHUBOAWT K YBEIWYCHHIO MIPOICHTA 3arpsA3HEHHs BO37yXa, IOYBBI M BOIBI, CO3[aBAEMOT0 UEIOBEKOM.
DyHIaMEHTAIBHBIN 3Tanm - mepepaboTka, HEOOXOMUM Ul yCTpPaHEHWs MaryOHBIX ITOCIEICTBUM, KOTOpPbIE MPHUHOCHUT
3arpsi3HEHUE OKpYyKawIel cpeapl. llepBbIM MPOIECCOM MepepadOTKH SIBISIETCS aBTOMAaTHYEeCKOe OOHapyKeHue u
UACHTUHUKAIMI Mycopa B OKpyXaromei cpene. B mpencraBienHoi paGore Hamu ObUT MASHTH(UIIMPOBAH MYyCOp B
MHOXKECTBE M300paKeHUH, B3ATOM M3 Habopa nanHbix Kaggle, cocrosiero B ob1iei cnoxxknoctu u3 15480 n3obpakeHuid,
n KJ1accuuuupoBaH 1o 12 xkareropusiM: 6aTapes, KapToH, KOPHYHEBOE CTEKIIO0, OMOMaTEepHaIbl, 0JI)KAa, METAJLI, 3eJIeHOe
CTEKJI0, Oymara, IJIacTHK, 00yBb U Oenoe ctekio. st aToro cienan 0030p MHOTOYHMCIIEHHBIX COBPEMEHHBIX MOJENeH U
JlaHa UX BCECTOPOHHSS OlLEeHKa. Meroasl TiyOOKOoro oOyueHHMs, CBSI3aHHBIE CO CBEPTOYHOW HEHpPOHHOH CeThlo,
UCTIONIb30BaHHbIE HaMU, BKiIrodatoT Alexnet, Inception, Very Deep Convolutional Network (VGGnet) u Residual Network
(Resnet). ITo pe3ynbraTaMm 3KCIepUMEHTOB TOYHOCTH Mozenu “Inception-ResNet” cocraBiser mouru 86 %, 4to sBsieTcs
JYYIIUM TTOKa3aTesIeM CPeIu IPYTUX MOIeNeH.

KiroueBble cj10Ba: MyJIbTHKIACCH(PHUKALINSA, OKPYXKAOIIas cpesia, HCKyCCTBEHHBIN HHTEIIEKT, MyCOp.

196


mailto:sukurov.ramil652@gmail.com
mailto:sukurov.ramil652@gmail.com
mailto:sukurov.ramil652@gmail.com

The development of human society and economy, people’s daily consumption has increased
(Shuijing Li, Ming Yan, and Jie Xu, 2020), and it results in the growth of domestic waste (Baigiang
Gan and Chi Zhang, 2020), (Qiang Guo, Yuliang Shi and Shikai Wang, 2021). It becomes challenging
to distinguish and sort large numbers of domestic wastes produced by people. Therefore, in some
places, this huge amount of waste is buried causing detrimental harm to the environment (Qiang Guo,
Yuliang Shi, and Shikai Wang, 2021). In other cases, people pollute the soil or water by just throwing
plastic bags there, especially in tourism zones. Developing countries, including Azerbaijan, attempt to
tackle such environmental problems with various approaches to lessen their detrimental effects. With
advanced technology, straightforward solutions are the first steps to solve these problems, one of which
is garbage detection and recognition using unmanned aerial vehicles (UAVS).

Deep learning techniques, especially convolutional neural networks (CNN) are beneficial to
recognize and classify litter (Wang Hao, 2020) in the environment. Litter has successfully been
classified by applying certain state-of-the-art models, such as DenseNet121 (C. Bircanoglu, M. Atay,
F. Beser, O. Genc, and M. A. Kizrak, 2018), SqueezeNet (Zhi Wentao, Gao Lan and Zhu Zhisong,
2020), VGG16 (Wang Hao, 2020), Polyth-Net (Divyansh Singh, 2021), Xception (Rismiyati,
Sukmawati Nur Endah, Khadijah and llman Nabil Shiddiq, 2020), ResNet, Inception and other models
(Vishal Verma, Harsha Chauhan, Deepali Gupta, and Shefali Gupta, 2020). In this research, however,
I considered some state-of-the-art models, such as VGG13 (Karen Simonyan and Andrew Zisserman,
2015), ResNet101 (Kaiming He, Xiangyu Zhang, Shaoging Ren, and Jian Sun, 2015), Alexnet
(Shanshan Meng and Wei-Ta Chu, 2020), Xception (Rismiyati et al., 2020), Inception 1 (Christian
Szegedy et al., 2014) and Inception-ResNetvl (Christian Szegedy, Sergey loffe, Vincent Vanhoucke
and Alex Alemi, 2016) in classification of garbage. The architectures were applied to the Kaggle
garbage dataset which contains 12 different categories: battery, biological material, brown glass,
cardboard, clothes, green glass, metal paper, plastic, shoes, trash, and white glass. The dataset was
divided into 3 parts: namely train dataset (80%), the validation dataset (10%), and the test dataset (10%).
The data were trained by using Stochastic Gradient Descent (SGD) optimization algorithm. Figure 1
illustrates the comparative analysis of accuracy during the training process of the deep learning models.

Figure 1: a) The change of accuracy based on training dataset b) The change of accuracy
based on validation dataset during the training process

CHANGE OF TRAINING ACCURACY CHANGE OF VALIDATION ACCURACY

EPOCHS

Inception-ResNetv1 and Googlenet models perform better in comparison with given deep learning
techniques. The final step was to apply each model to the test dataset. The comprehensive evaluation
was achieved by computing the accuracy of the model, precision, recall, and f1-score.
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Figure 2: Accuracy of deep learning models on the test dataset
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It is obvious from the Figure 2 that the highest accuracy, 86%, was achieved by applying Inception-
ResNetv1 model, it was followed by Googlenet which is nearly 85%.

Future work is considered to improve the accuracy of the certain model and apply it to real-time
detection and recognition of litter using UAV and recognizing multiple litter objects in a single picture.
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