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PILOTSUZ UCUS APARATLARININ QRUP UCUSLARINDA MAYE-KRIiSTAL
SUZGOCLI HIPERSPEKTROMETRLOR VASITOSILO APARILAN OLCMOLORIN
OPTIMALLASDIRILMASI

F.G. Agayev, G.V. 9liyeva

Tobii Ehtiyatlarin Kosmik Tadgiqi Institutu

Moagalada pilotsuz ucus aparatlarmmin (PUA) qrup usuclarinda maye-kristal stizgacli
hiperspektrometrlor vasitasilo aparilan élgmalarin - optimallasdiriimasindan bahs olunur.
Tanzimlanan maye-kristal siizgacClarin totbiqi ilo eyni uzunluglu trayektoriya iizra asinxron
ucugslart hayata kegiron pilotsuz ucus aparatlart qruplart (harbir PUA qeyd edilmis dalga
uzunluglarinda monospektral olgmani yerina vyetirir) oasasinda hiperspektral moaSafadan
zondlama sistemlarinin yaradilmast moaSalalari tahlil edilmigdir. Qrup ucuslarvmun yeriistii
obyektlorin bortdan yerina yetirilon monitoringinin informativliyina tasiri masalalarine
baxilmugdir.

Acar sozlar: PUA, hiperspektrometr, multispektrometr, asinxron, maye-kristal siizgaC,
spektral kanal, signal,optimallasdirma, polyarizasiya bucagi, informativlik, trayektoriya.

Malumdur ki, miixtolif su hovzalorinin, torpaq sahslorinin va basqa obyektlorin ¢irklonma
doracalari hal-hazirda hiperspektral cihazlar vo sistemlor totbiq etmoklo aragdirilir [1, 2, 3]. Bu
mogsadlo ALI/ EO — 1, CHRIS / PROBA, ASTER / TERRA, HYPERION / EO — 1, Landsat ETM
vo digor peyklordo qurasdirilmis hiperspektral sistemlordon istifado olunur. Goriindiiyii kimi, bort
monitoring sistemlorinin komayi ilo miixtalif obyektlorin ¢irklonmo doracasinin todqiqi zamani
istifado edilon sistemlorin mokan ayirdetmo qabiliyyati kifayst godor yiiksok olmalidir. Belos Ki,
hiperspektrometr istehsalgilari torafindon bir pikselo uygun galon hom ¢ox sayda spektral kanallarin,
hom do yiiksok ayirdetmo gabiliyystino malik miivafiq sistemlorin yaradilmasi istor-istomaz
energetik mohdudiyystlorls tizlesir. Biitiin bunlar iso sonda hiperspektral signallarin kecdiyi biitiin
fiziki miihitin kiiy xtisusiyyatlori ilo tayin edilir. Belo halda yeni prinsiplorin, hiperspektral 6lgma
dsullarmin vo spektral kanallarin islonilmasinds yeni optik elementlorin totbiginin miimkiinliiyti
istigamatinds axtariglarin aparilmasi magsadsuygun hesab edilir. Yeni optik elementli hipespektral
kanallarin yaradilmasinin perspektiv istigamotlorindon biri do elektron iisulla idars olunan ¢oxlu
sayda ensiz zolaqli spektral kanallar1 formalasdirmaga imkan veran tonzimlonon maye-kristal
stizgaclorin totbigindon ibaratdir [1, 4].

Multispektral vo hiperspektral informasiya-olgma sistemlorindo maye-kristal siizgaclorin
genis totbigini mohdudlasdiran asas ¢atismazliglar asagidakilardan ibaratdir:

- spektral kanallarin ¢evrilmo miiddatinin bir nego millisaniys vo daha yiiksok olmast;

- maye-kristal siizgaclorin spektral kanallarinin ¢ixis signallarinin dalga uzunluglarina gora
geyri-barabor paylanmasi (sok.1).

Maye-kristal siizgaclorin elektron tisulla tonzimlonmoasi onun idarsetms girisino uygun
gorginliyin verilmoasi ilo hoyata kegirilir [5]. Bu halda miistovi polyarizasiya bucagmin
dayisdirilmasi signalin enerjisinin 5% itkisi ilo miisayiat olunur.
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Sak. 1. Tanzimlanan maye-kristal stizgaclorin buraxma amsallarinin dalga uzunluglarindan asililig

Homin arasdirmalarda gostorildiyi Kimi birtobogoli maye-kristal siizgaclords siizgacin
buraxma zolagi (T ) ve dalga uzunlugu ( A) arasinda asagidaki asililiq méveuddur:

T @\: COSZ(ZﬂdAnj .
- A

Burada d - tobagenin qalinligi, AN = (10 — N, : - slizgocin giris va ¢ixi1s signallar1 arasindaki

fazalar forgidir.

Goriindiiyii kimi, ¢oxspektral informasiya-6lgma sistemlorindo qisa dalga uzunluglarinda
birtobogali maye-kristal siizgaclarin totbiqi zamani signalin enerjisinin zoiflomasi bu halin aradan
galdirilmast tizro todbirlorin gériilmasi zoruratini qarsiya ¢ixarir.

Hiperspektral informasiya-6lgmo sistemlorinin layihalondirilmasi zamani maye-kristal
stizgoclordo gostorilon ¢atigmazliglarin aradan qaldirilmasinin  effektiv metodlarindan biri do
spektral 6lgmalari hayata kegiran dasiyicilarin qrup ugus prinsipindan istifads etmoakdan ibaratdir.

Molum oldugu kimi, dasiyicilarin ayri-ayriliqda uguslart zamani halli miimkiin olmayan
miirokkab mosalolor multisensorlu 6lgmolori yerina yetiron dasiyicilarin qrup halinda uguslar
vasitasilo daha somorali hall edilir. Kompleks ekoloji monitoring masalalorinin hallinds va
multisensor (qrup halinda) 6l¢molordan istifado yeriistii obyektlorin bortdan yerino yertirilon
monitoringinin naticalorinin informativliyini yiiksaltmays vo belo sistemlorin optimal is rejimini
se¢maya imkan verir.

Bununla yanasi asinxron ugus rejiminds eyni trayektoriya iizra ¢oxlu sayda PUA-dan grup
halinda istifado olunmasi maye-kristal stizgaclorda spektral kanallarin ¢evrilmasinin otalatliliyini
dof etmoya va siizgacin ¢ixisinda spektral signallarin geyri-barabar paylanmasinin kompensasiyast
tizro todbirlorin goériilmasine imkan yaradir. Eyni trayektoriya iizro (eyni uzunluglu trassa iizra)
birgo hiperspektral O6lgmolori yerino yetiron PUA-larin asinxron ucus sxemi sokil 2-do
gostorilmisdir.

Daha sonra baxilan halda qeyd olunmus spekrtal kanalin dasiyicist olan pilotsuz ugus
aparatlarinin (PUA)-larin qrup halinda asinxron ugusu zamani formalasdirilan ¢ixis signalinin geyri-
borabar energetikasinin adaptiv kompensasiyasini togkil etmok masalosine baxilmisdir. Bu zaman
olava olaraq verilmis mohdudlasdirict sartlori nozore almagla, optimallasdirmanin formalasdirilmis
kriteriyasinin maksimumunun alds edilmasi baximindan optimal adaptiv kompensasiyanin toskil
edilmasi talab edilir.

Ogor imumi halda atmosferin buraxma amsalini T, ; kimi isars etsok yaza bilorik:

L€ =T,1,. (2)

(1)
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Sak. 2. Eyni trayektoriya tizra hiperspektral 6lgmoalari yerino yetiron PUA-larin qrup halinda
sinxron ugus sxemi: tj - eyni trayektoriyan1 kegma miiddati, /1i - 1 -ci PUA

yerlosdirilon I -ci spektral kanalin dalga uzunlugudur

Burada |- dalga uzunlugu A olan kanalin giris siqnali, I,(1)- homin kanalin gixis
signalidir.
| ,-nin spektral kanalin foaliyyst miiddotindon, ysni zamandan ashhihim asagidaki kimi
gostarak:
| =1,(). (3)
Burada t - PUA-nin verilmis trayektoriyani kegmo miiddotidir.
U miiddoti orzindo sistemdon alinan informasiya miqdarini agagidaki qaydada miioyyon edok

t, Tyl C
1 At 92 AS 4)

Burada AS - sistemin kiiy signalidir.
Ogor 1, (i= 1,n) miiddatiylo PUA-nin ugus seriyasinin kegirilmasini nozaro alsag, onda

biitiin uguslardan alinan informasiyanin iimumi miqdarimi asagidaki kimi hesablaya bilarik:

M _ =3 —log, % *-
> El AP AS ©)
(5) ifadasini kasilmaz formada yazsaq alariq:
tn ¢ Ts -1, C
frd . 1‘7/ . 6
M, gmlogz Ag At (6)

[k névbado binar mohdudlasdirici sorti nazordon kegirok.
Homin sorto gora funksiya yalniz artan vo ya azalan formaya malik ola bilor (sok.3). Bu
halda funksiyaya agagida gostorilon mohdudlasdirici inteqral sort totbiq edilir:

tm
Jll(]jt:c. (7
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(7) ifadesinds istifado olunan mohdudlasdirict sorti daha otrafli aragdirmaq igiin |, (f)
funksiyasina totbiq edilon mahdudiyyat sartlorina baxag.

1i(t)
|

AMAXR -~~~ ———————

t t

max

Sok. 3. | ; (1) funksiyasmin binar mohdudiyyst sortinds miimkiin tiplori:
~ ~
1)Il(/:|/lmax_|:1,t°t; 2) |4</:|;1,t't

(6) va (7) ifadalarini nozors almagqla sortsiz variasiya optimallagdirmanin tam funksionalini
asagidaki kimi formalasdiraq:

Wt T |C .
MB:j Iog2 “dt+y jl Clit—c| . (8)
O

Burada y - Lagranj omsalidir.
Eyler metoduna asason | A (’ optimal funksiyas1 asagidaki sorti 6domalidir:

T 1. C
df tiog, 2y«
dt AS A
S =0 (9)
dl/1 C
(8) voa (9) ifadalarini nazars almagla yaza bilorik:
t
ho s 1Y =0 10)
(7) va (9) ifadolorindon istifads etmoklos tapiriq:
-1
| Cln_-c ()
A - 2
(10) va (11) ifadslarini nazars almagla | ( -nin giymotini
~ 2t c
|, = : (12)
t2
m

kimi miiayyonlogdiririk.
I,(t) funksiyasina goroa (10) ifadasinin téromosi hamiso manfi oldugundan, (8) funksionali
maksimal giymat alir. Demoli optimal funksiya kimi

LGt (13

ifadasi gabul edilir.
Belalikla, gobul edilmis mohdudlasdirict sort daxilinds (13) ifadasi optimal funksiyadir. (13)
funksional asililiginin reallagdirilmasi biitiin giris signallarina uygun olaraq sistemin informasiya
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xarakteristikalarin1 optimallagdirmaga vo sistemin foaliyystinin timumi effektivliyini yiiksaltmoya
imkan yaradir.

Notica

Tanzimlonan maye-kristal siizgaclarin tatbigi ilo eyni uzunluqlu trayektoriya iizro asinxron
ucuslar1 hoyata kegiron PUA qruplari oasasinda hiperspektral informasiya-6lgma sistemlorinin
yaradilmas1 masalalari tohlil edilmisdir vo bu halda har bir PUA geyd edilmis dalga uzunluglarinda
spektral 6lgmoni hoyata kegirir. Gostorilmisdir ki, tonzimlonon maye-kristal siizgoclorin dalga
uzunluglaria géra buraxma qabiliyystinin artiritlmas1 PUA vasitasi ilo hoyata kegirilon miixtolif
miiddatli spektrometrik 6lgmo seriyalarinda siizgoclorin giris signalinin zamana goéra doyisikliyinin
gqanunauygunlugunun tapilmasmin optimallasdirilmast masalasini holl etmoys imkan verir.
Mohdudlasdirict sart totbiq edilmokls optimallasdirma masalasi formalagdirilmis vo hall edilmisdir.
Homg¢inin bu hoall maye-kristal siizgocin giris signalinin zamandan asililiq funksiyasimin an
moagsadouygun ifadasini hesablamaga imkan vermisdir.

ODOBIYYAT

1. Abdulhalim, I. 2009. Optimized guided mode resonant structure as thermooptic sensor and
liquid crystal tunable filter, Chinese Optics Letters 7: 667-670.

2. Alvarez-Romero, J. G.; Devlin, M. J.; Teixeira da Silva, E.; Petus, C.; Ban, N.; Pressey, R.J,;

Kool, J.; Roberts, S.; Cerdeira, W. A.; Brodie, J. 2013. A novel approach to model exposure of

coastal-marine ecosystems to riverine flood plumes based on remote sensing techniques,

J Environ Manage 119: 194-207.

http://dx.doi.org/10.1016/j.jtnvman.2013.01.036 .

4. Graca, M. A.; Rodrigues-Capitulo, A.; Ocon, C.; Gomez, N. 2002. Insitutests for quality
assessment: a case study in Pampean rivers, Water research 36 (16):4033-4040.
http://dx.doi.org/10.1016/S0043-1354(02)00132-X .

5. Hansley, B.; Wyble, D. 2012. Spectral Imaging Using a Liquid Crystal Tunable Filter, [online]

Avialable from Internet:

http://www.cis.rit.edu/DocumentLibrary/admin/uploads/CIs000196.pdf .

7.  Wierzbicki D., Wilinska M. Liquid crystal tunable filters in detecting water pollution. Section:
Environmental protection / The 9" International Conference “ENVIRONMENTAL
ENGINEERING” 22 — 23 May 2014, Vilnus, Lithuania SELECTED PAPERS elSSN 2029 —
7092 / elSBN 978 — 609 — 457 — 640 — 9 Awvailable online at http://enviro.vgtu.lt

w

o

OITTHMMH3ALIHA H3MEPEHHH, BBIITO/THAEMBIX THIIEPCIIEKTPOMETPAMH C
KHTKOKPUCTA/ULTHYECKHMH ®U/IbTPAMH HA I'PYIITIOBBIX IIOJIETAX
BECIIH/IOTHBIX JIETATE/IBHBIX AITIIIAPATOB
D.I. Azaes, I'.B. Anuesa

Cmamwvs nocesujena ONMUMUBAYUU USMEPEHULL C NOMOWbIO HCUOKOKPUCMALIUYECKUX
PUILMPOBAHHBIX 2UNEPCREKMPOMEMPO8 8 2pynne OecnulomHbIX JemamenbHblX annapamos
(PIIJIA). PaccmompeHno co30aHue 2unepcneKmpanbHbiX cucmem OUCMAHYUOHHO20 30HOUPOBAHUS
HA OCHOBe BECNUIOMHbIX IeMAMeNbHbIX ANNAPamos (8bINOJHIOUWUX MOHO CREYUATbHbLE UBMEPEHUS
Ha 3a0auHblx OnuHax 6oaH BIIJIA), evinoiHsAOWUX aACUHXPOHHblE NOJlembl N0 OOHOU U MOL Jice
ONlUHe MpPAeKmopuu ¢ HNPUMEHEHUeM Nepecmpausaemvblx HCUOKOKPUCALIUYECKUX Quibmpos.
Ipoananuszuposano enusHue 2pynnoevix Noiemos Ha UHGOPMAMUGHble ACNEeKMbl HAO3EMHO20
MOHUMOPUH2A 00BLEKMO8 NOO3EMHBIX BOO.

Kniouesvle cnosa: Oecnunomuvle Jnemamenvhvie annapamoel,  cUnepPCneKmpomemp,
MYTbMUCNEKMPOMEMP, ACUHXPOHHBIU, HCUOKOKPUCMATIIUYECKUL (uibmp, CneKmpanibhblil KaHdl,
CUSHA, ONMUMU3AYUS, Y20l NOAAPUZAYUYU, UHGOPMAMUBHOCTNb, MPAEKMOPUSL.
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OPTIMIZATION OF MEASUREMENTS CARRIED OUT BY LIQUID-CRYSTAL FILTERED
HYPERSPECTROMETERS ON GROUP FLIGHTS OF UNMANNED AERIAL VEHICLES
F.G. Agayev , G.V. Aliyeva

The article deals with the optimization of measurements by means of liquid-crystal filtered
hyperspectrometers in the group of unmanned aerial vehicles (UAV). The problem of creating
hyperspectral remote sensing systems based on non-pilot flight crews (which performs monospecial
measurements at the specified PUA wavelengths), which performs asynchronous flights on the same
length trajectory with the application of regulated fluid-crystal filters. The impact of group flights
on informative aspects of overhead monitoring of groundwater objects.

Key words: hyperspectrometer, multispectrometer, asynchronous, liquid crystal filter,
spectral channel, signal, optimization, polarization angle, informativeness, trajectory.

Rayci: t.e.d., prof. R.N. Nabiyev
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BALLISTIiK TODQIQATLARDA TOTBIiQ EDILON SUROTOLCONLOR

R.N. Nabiyev, Q.I. Qarayev, V.A. Abbasov

Milli Aviasiya Akademiyasi

Moagalads, havaya atilmis cismin baslangic siiratinin  miixtolif fiziki hadisalara
asaslanan dlgiilmasi tisullart tohlil edilib, ballistik dlgmoalorda tathbiq olunan siiratélganlarin
tistiin va ¢atismayan cahatlori gostorilib. Tahlil ¢argivasinda siiratin ballistik raggasin, elektrik
yiikiintin  paylanmasinin, mexaniki xronografin, Dopler effekti, elaCo do akustik, induktiv,
induksiya va optik vasitolorin kémoayi ila olgiilmasi disullarina baxilib. Miiasir siiratélgan
qurgularinda mikroprosessor texnikasindan va totbigi programlardan istifads edildiyini nazara
alarag, sxemotexniki, konstruktiv, elaca da alqoritmik tadbirlor gérmokla xatalar: ahamiyyatli
doracada azaltmagin miimkiinliiyii geyd olunub.

Acgar sézlar: ballistika, baslangic siirat, baza mosafasi, taymer, xronograf, Dopler
effekti, radar sistemi, lazerli siiratélcan, induksiya.

Havaya atilmis cismin baslangic siirati ballistika elmindo bdyiik ohomiyysto malik fiziki
komiyystdir. Baslangic siirotin 6l¢iilmasindon bir sira ugcan obyektlorin istehsali va totbiqi sahoasinds
genis istifado olunur. Noviindon asili olaraq bu obyektlorin baslangic siiratlorinin dl¢lilmasinin bir
neg¢a iisul vo qurgulart mévcuddur. Bunlari, kontaktli vo kontaktsiz olmagla iki qrupa b6élmoak olar.
Hor iki grupa aid olan siiratdlgonlor do, 6z ndvbasinda iki qrupa boliiniir: sabit ol¢li bazali vo digor
stiratdlconlor. Sonuncu iki qrupa aid olan kontaktsiz siirstdl¢onlor daha genis yayilmisdir [1, 2].

Isin mogsadi, siirotin Sl¢iilmasinin miixtalif fiziki hadisoloro osaslanan iisullarmi tohlil
edarok, onlarin iistiin vo ¢atismayan cohatlorini miioyyanlogdirmokdan ibaratdir.

Ballistik raqqash iisul. Ballistik raqqas, riyazi roqqas kimi uzanmayan teldon asilmis agir
kiitloli cisimdon ibaratdir. Ballistik raqqas qisminda, bazan riyazi roqqasdan forqli olaraq, asason uc
noqtolorindon iki tel vasitasi ilo asilmis prizma va ya silindr formali agir kiitlali cisimdan istifads
olunur vo onun vasitasi ilo diizxatli trayektoriya iizro ugan cismin harokati todqiq olunur. Horokot
edon cisim (mos. giillo), horokotsiz asilmis agir kiitloli cismo doyarok onu horokoto gotirir. Bu
iisulda, horokotds olan cismin siiratini toyin etmak {igiin cismlorin toqqusmalar1 zamani onlardan
togkil olunmus sistemin yekun impulsunun saxlanilmasi1 ganunundan istifads olunur.

Horokotdo olan giillonin vo teldon asilmig cismin kiitlolorini, eloco do cismin agirliq
morkozinin maksimum qalxma hiindiirliyiinii bilorok, toqqusma aninda giillonin siiratini
hesablamaq miimk{indiir.

Bu {isulun iistiin cohati, zamanin 6l¢iilmasi tigiin yiiksok doqiqlikli cihazin — xronoqrafin
tolob olunmamasidir. Usulun ¢atismayan cahati iso dl¢ii dagigliyinin kifayat godor yiiksok olmamasi
Vo eloca do, bdyiik dlgiilii artilleriya mormilorinin siiratinin bu iisulla 6l¢iilmasinin magsadouygun
olmamasidir [3-5].

Elektrik yiikiiniin paylanmasina gora siiratin 6l¢iilmasi. Ramali siirat 6lgonlorin sonraki
inkisafi olan elektrik yiikiiniin paylanmasina gors siiratdlgon cihaz, bazali 6l¢ii sistemlorina aiddir
Vo onun igi, adindan goriindiiyii kimi, elektrik yiikiiniin paylanmasina osaslanir. Giillonin, baza
mosafasindon ugma miiddatini toyin etmok figiin istifado edilon taymerin iso diismasi-dayanmasi
duygaclar, elektrik yiikii gabuledicilari va giiclandiricilorindan toskil olunmus ikikanalli sistemdon
ibaratdir.

Olgiisiindon vo formasindan asili olaraq, havada ucan giillado elektrik yiikii toplanir vo 0,
elektriklonir. Toxunma aninda, horokot trayektoriyasina perpendikulyar istiqamotdo barkidilmis
nazik metal 16vhodon ibarat yiik gobuledicisi ilo giillo arasinda elektrik yiikiiniin paylanmasi bas
verir. Bu zaman yiik giiclondiricisinin ¢ixiginda alinan siqnal vasitasi ilo taymer iso diisiir. Taymerin
dayanmasi eyni gayda ilo yerino yetirilir.

Taymerin iso dlismasi Vo dayanmasi anlari, giillonin toxunmasi aninda yiik gabuledicilarinin
deformasiyasindan asili olmayaraq, maksimum miimkiin olan daqiqglikls tayin edilir. Bu sobabdan,
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ramal1 sistemlorin biitiin osas xarakteristikalarin1 saxlayaraq, elektrik yiikiiniin paylanmasina goro
stiratdlganlarin 6l¢ii xatas1 shamiyyatli doracods az olur. Belslikls, bu siiratdlgonlords kifayst goador
kicik uzunluglu 6l¢ii bazasindan istifado etmok miimkiindyir.

Daha listiin parametrlora malik kontaktsiz siirat 6lgon cihazlarin genis yayilmasi soboabindan,
elektrik yiikiiniin paylanmasina gora siiratdlgonlor hal-hazirda istismar olunmur [2].

Mexaniki xronograf. Mexaniki xronoqrafin konstruksiyast, firlanan oxda barkidilmis nazik
materialdan hazirlanmis iki diskdon ibaratdir. Oxa paralel horokat edon giillo avvalca birinci, sonra
ikinci diski desir. Giillonin disklor arasindan ke¢gmo miiddati, birinci vo ikinci diskin desilmo
yerlorinin bir-birino nozoron doénmo bucagina goro miioyyon edilir. Donmo bucagini 6lgmoklo,
disklorin molum firlanma siirotino vo aralarindaki mosafoyo goro giillonin ugus siiroti hesablanir.
Gillonin siiratinin 6l¢iilmasi doqiqliyi disklorin firlanma siirstine diiz miitonasibdir [4, 5].

Belo 6lgmo sisteminin asagidaki ¢atismazliglar1 vardir: diskloarin barabarsiiratli firlanmasina
yiiksok toloblor qoyulur (siirati sabitlosdirma qurgusuna ehtiyac var), giillo doyands vo desilmo
prosesinds disklorin deformasiyasi naticasinds sistemds dinamik tosira goro slave Xatalar yaranir,
birinci diskin desilmasi zamani giillonin siiroti azalir, boyiik miqdarda sorfiyyat materiallar1 vo
tokrar 6lgmolora hazirliq ligiin xeyli vaxt tolob olunur, istismari narahatdir.

Akustik iisul. Akustik isul, liilonin ¢ixiginda partlayisdan yaranan vo zorbs noticosindo
hadofdon oks olunan soslorin mikrofon vasitesi ilo qeyd olunaraq giillonin ugus miiddstinin toyin
olunmasina, sonra molum masafoni u¢gma miiddotine goro giillonin siiratinin hesablanmasina
osaslanir.

Mikrofonun yerlogsmo yerino gora akustik tisulda iki hal ola bilar. Mikrofon birinci halda,
lilonin ¢ixisina yaxin yerdo, ikinci halda borabor mosafalords olmaqla, lillonin ¢ixisi ilo hodof
arasinda yerlosdirilir.

Birinci halda, lillonin ¢ixisinda yaranan partlayisdan vo ya silahin topmasindan gorumaq
tictin mikrofon, liilladan bir nega santimetr konarda vs ya bir az arxa torofds yerlosdirilir [6].

Morminin ug¢us miiddati (tmomi), llilonin ¢ixiginda partlayisdan yaranan vo hodofdon oks
olunan saslor arasinda qeyd edilon timumi miiddotdon (timumi) Sesin qayitma middoatini (ts,s)
cixmaqla miiayyan edilir:

tmsrmi = tiimumi - tSes (1)

Morminin ugus miiddati miioyyon oldugdan sonra, onun orta siirati asagidaki diisturla tayin
olunur:

Vmarmi = d/tmarmi (2)

d — lilenin ¢ix1s1 vo hadof arasindaki masafadir.

Bu iisulda on boyiik xota monboyi agiq miihitdo Sosin siiratindoki geyri-miioyyanlikdir.
Normal atmosfer tozyigindo temperaturdan asili olaraq, sosin siirotinin hesablanmasi diisturuna
diizolis etmok lazimdir.

Ikinci halda, lilenin ¢ixisindan vo hodofdon mikrofona godor sosin yayilma miiddatlori
borabar olur. Belaliklo, ugus miiddati, lilonin ¢ixisindaki partlayis vo hadafin vurulmasi anlar
arasinda qeyd edilon zamana barabar olur.

Akustik tisulda giillonin, havanin miigavimati sobobindon liilodon ¢ixma siiratindon az olan
orta stirati Olgiiliir. Kiiylorin saso garismasi, qurgunun daim koklonmasina ehtiyacin olmasi bu
iisulun ¢atismayan cohotidir. Iso hazirhginin vo naticalorin aldo edilmasinin qisa miiddotds yerino
yetirilmasi iisulun iistiin cohatidir.

Dopler effekti asasinda siirat olgan cihaz. Dopler effektindan istifado etmoklo obyekt
istigamatinds siialandirilan vo ondan oks olunaraq gabul edilon signallarin tezliklorinin fargino goro,
obyektin siiratinin 6l¢iilmasi tisulu malumdur. Tatbiq sahasindon asili olarag, obyekt istiqgamatinda
stialandirilan siqnal qisminds, akustik, radio vo optik dalgalardan istifado etmok miimkiindiir.
Dalganin tezliyinin yiiksok olmasi, daha kigik 6lgiilii cisimlorin siiratini 6lgmaya Vo 6l¢ii dagigliyini
artirmaga imkan verir.

Horakoto baslayan andan, iri (155 mm) vo ¢ox kigik (1 mm) kalibrli marmilorin (lilodan
¢ixan andan) harokat parametrlorini izloyan va tohlil edan radar sistemlori istehsal edilir. 10 GHs vo
35 GHs tezlikli radiodiapazonda isloyan yiiksok doqiglikli Dopler radarlarinin izloma masafosi,
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giillonin vo morminin tipindan, eloco do kalibrindon asili olaraq liilonin ¢ixisindan bir neg¢a
santimetrdon baslayaraq 15 km-o godor ¢ata bilir [4, 7].

Sistem Otiirlicti vo gobuledici antenalardan, verilonlorin toplanmasi va tohlili blokundan,
giillonin (Marminin) siiratini 6lgmok {iglin program tominatindan ibarotdir. Biitiin 6lgli sistemi
molumatlarin y1gim vo emali {i¢iin eyni elektron bloka malikdir. Bu da vahid program vo aparat
tominati ilo miixtalif masalolora hesablanmis duygaclar (sensorlar) yigimindan istifado etmoays
imkan verir.

Xiisusi program tominati vasitasi ilo birinci atage gora sonraki analoji ataglorde malumatlarin
avtomatik sldo edilmasi, marminin ugus trayektoriyasi va tocili hagqinda malumatin tahlil edilmasi
imkanmin olmas1 dl¢ii sisteminin {istiin cohatloridir. Istifadoci lillonin ¢ixisinda vo ya miioyyan
noqtalords siiratin giymatini avtomatik olarag olds edir. Bu sistemlarin on boyiik ¢atismamazligi
istifado edilon cihazlarin olduqca bahali olmasidir. Digar torafdon, alds edilon ¢oxlu sayda miixtalif
molumatlardan miiayyan atos sinaqlarinda tam istifads edilmir.

induktiv siiratolcon. Induktiv siirotdlgonin is prinsipi, morminin ucub keg¢mosinin
duygaclar1 olan &lcii dolaglarmin induktivliyinin doyismosino osaslanir. Igindon morminin ugub
kegmosi zamani verici generatorun raqs konturuna qosulmus dolagin induktivliyi vo naticodo
generatorun hasil etdiyi ragslorin tezliyi doyisir. Tezliyin doyismasi, tezlik diskriminatoru vo impuls
formalagdiricist vasitosi ilo taymerin qosulmasina vo dayanmasina xidmat edon impuls signalina
cevrilir [2].

Induktiv siiratdlgon cihazlar optik siirotdlgon cihazlardan forqli olaraq, yiiksok istismar
parametrlori ilo xarakterizo olunur, lakin boyiik 6l¢ii xotalarina malikdir, eloca do elektromagnit vo
mexaniki maneoalora (titroyislor, zarbalor va s.) hassasdir. Bu cihazlar vasitosi ilo iri kalibrli
mormilarin siiratini yaxin masafodon 6lgmok olduqca tohliikalidir.

Induksiyah siiratlgan. Induksiyali siirotolgenlor do sabit 6l¢ii bazasinda zaman intervalini
olgmokls siirati toyin edir, lakin siirot duygaclarinin konstruksiyasi, eloco do is prinsipino gora digar
kontaktsiz siirotdlgonlordon farglonirlor [2, 8].

Induksiyali 6l¢ii cihazlar1 maqgnit vo elektromagnit tipli olmagla iki yers béliiniir. Maqnit
Olgii cihazinda, sabit magnitdon vo dolagdan toskil olunmus moxsusi magnit sahasino malik
duygacdan istifado edilir. Mormi duygac dolaginin igindon ugub kegorok, duygacin maqnit
sahasinin soklini doyisir, bu da dolaqda elektrik harakot qiivvasinin (EHQ) yaranmasina sabab olur.
Elektromagnit 6l¢ii cihazinda magnitlonmo elektrik carayani ilo yaradilir vo marmi maqnit halganin
i¢indon ugub kegir.

Optik va induktiv tisulla muqayisads siiratin induksiyali 6l¢ii cihazlarinin osas istiin cohati
duygac signallarmin ¢ixis saviyyalorinin 1-10 V-a ¢atmasidir. Bu, miigayiso signalinin saviyoayo
gora secilmasina ohomiyyatli doarocods tosir edir vo yiiksok soviyyali xarici manealor soraitindo
cihazin islomasinos imkan verir. Bundan basqa, ates vo moarminin ugusu zamani miisahids olunan
burulganli cabhalor 6lgmalarin dagigliyine moanfi tosir gostarmir.

Induksiya siiratdlgon cihazlarm osas catismayan cohoti sigqnalin alnmasi prinsipidir: siirot
duygacinin ¢ixig signali birbaga marminin siiratino diiz miitonasibdir. Buna gora do, zaif stiratlorin
olglilmasindo tatbiq edilmir.

Induksiya siiratdlgonlorine aid olan diger cihazlardan — liilonin ¢ixisinda morminin siiratinin
yiiksok daqiqliklo 6l¢iilmasinin tomin edildiyi geyd edilon kontaktsiz 6l¢ii iisulunda [9]: lilanin
sathindo miioyyan edilmis, Olgli bazasinda yerlosdirilmis dolaglarin vo onlarin arasinda silahin
lilesindo maqnit tozundan formalasdirilmis maqnit halqalarin arasindaki malum mosafalori
morminin kegmoa miiddatlorini 6lgmakls, liilonin ¢ixisinda marminin siiratinin goxdafali 6lglilmasi
totbiq edilmisdir. Ol¢ii bazasinda dévri struktur toskil edan vo hor birinin hom eni, ham do
aralarindaki mosafa 0.5 sm olan 98 maqnit halgadan istifads edilir.

Liilonin ¢ixisinda marminin siiratinin dl¢lilmasi {igiin qeyd edilon tisul vo qurgu onunla
saciyyalonir ki, silahin xarici sathina magnit tozundan dovri struktur ¢okir, dovri strukturun keg¢ilmis
kasiklorina uygun olan signallarin zaman ardicilliglarint 6lgiir, dovri strukturun elementlorindan
morminin ke¢mo stirotlorini hesablayir, liilonin ¢ixisinda marminin siiratinin orta giymatini vo
moarminin siiratino diizolis etmak ii¢iin dispersiyani toyin edirlor. Yerino yetirilon N sayda 6lgmo
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noticasinds morminin silahin lilasindon kec¢diyi miiddstds dolaglar vo magnit halgalar ilo geyd
edilmis ayri-ayri masafoloro uygun miiddstlorin ifads olundugu, asili olmayan tesadiifi kemiyyatlor
olan ty, to,..., t,, giymatlori alinarsa, silahin liilasinda marminin horakat siiratinin giymatlorini vo bu
stiratlorin, lilonin ¢ixisinda marminin horokat siiratino barabar olan orta giymatini hesablamagq
miimkiindiir. Bundan basqa, lilonin ¢ixisinda morminin siiratinin Slgiilmasinin naticalori, olgi
cihazina nisboton, daha kicik dispersiyaya (orta kvadratik sapmaya) malik olur vo signal/kily
nisbatini ifade edon kamiyystin giymstindon asili olmamasi naticasindo N sayda olgiilarin orta

giymatinin tapilmasi morminin ilkin siirstinin toyininin tesadiifi tohrifini togribon N dafo
azaltmaga imkan verir. Bu, marminin siiratinin toyini zamani siiratin 6l¢iilmasinin 0,05 %-dan pis
olmayan, dagiqgliyine ¢atmagq tgiin kifayat edir.

Qurgu va iisuldan istifados edilmasi asagidaki tstiinliiklora malikdir;

1. Liilonin ¢ixisinda siiratin 6lgiilmasi magsadi ilo liilanin daxilinds elementlor yerlosdirilmir
Vo ya liiloda alava desiklar agilmur;

2. Lilonin c¢ixiginda siiratin  6lgiilmasinin  naticalori, doylis omaliyyatlar1 zonasinda
elektromagqnit soraitindon asili olmur;

3. Liilonin ¢ixisinda siiratin 6l¢iilmasi tisuluna gors, silahin yeri askarlanmir, eloco do
morminin siiratinin  l¢iilmasinin  doaqiqliyi artilleriya silahlarin1 idaro edon vasitolordo vo
komplekslords yaranan titrayislordon asili olmur.

Usulun catismayan osas Cohoti, sinaglarin saymm mohdudlasmasima sobob olan, iizarine
magnit tozundan magnit komor ¢okilmis xiisusi marmilordan istifadonin tolob olunmasidir.

Optik siiratolcon cihaz. Optik iisulla siirotélcon cihazlarda baza masafosinde optik
miistovilori (ekranlar1) formalasdirmaq {giin lazer vo ya isiq diodundan istifado edilir. Optik
miistovi, isiqdiodlu siiratélgonlords diiz xott tizro qurasdirilmis isigdiodlar: (siialandirict) vo
fotodiodlar (sitia gobuledicisi) vasitasi ilo, lazerli siiratdlgonlords lazer stialarmin dofalorlo oks
olunmasindan istifado etmoklo yaradilir [2].

Optik miistovidon kegon marmi, totbiq olunan optik cihazin néviindon asili olaraq, ya
fotogobulediciys diison isigdiodunun isiq axmmm zoiflodir, ya da lazer siiasim bloklayir. isigin
intensivliyinin azalmasi vo ya lazer siiasin1 bloklanmasi elektron qurgunun ¢ixisinda taymerin iso
diismasina Vo ya dayanmasina sobab olan signal yaradir.

Yiiksok mohsuldarligi, iso tez hazir olmasi, sorfiyyat materiallarina ehtiyacin olmamasi vo
stiratin genis diapazonunda 6lgmolor aparilmasimin miimkinliiyii optik siirat 6lgon cihazlarin iistiin
cohatloridir. Miixtolif 6lgmo xotasina malik bozi optik siiratélgonlorin konstruksiyasi, bu cihazlarin
0l¢ii bazalarmin hondosi ortalarint bir miistovide birlosdirmoys, belolikls, etalon cihazdan istifado
etmakls istehsal olunan cihazi kalibrlomays imkan verir.

Optik stiratdlganlorin asagidaki catigmamazliglar1 vardir. Barit qazlarinin marmidon avval
optik siialar1 kasmasi vo bu zaman ig1gin intensivliyinin azalmasi, eloco do atos aninda isti hava-gaz
qarisigmin tasirindon yaranan infraqirmizi vo diger isiq stialarinin fotogobuledicilors diismosi
olgmoalarin  naticalorino  tosir gostorir. Gostarilon sabablordon taymerin  yanlis isodiismasi
naticasinda, xiisusi ilo, boyiikk Slgiilii marmilorin siiratinin 6l¢iilmasinda shamiyyatli dorocada
Xotalar yaranir.

Belaliklo, nishoton ucuz olmasini vo ndvbati dlgmalor aparmaq tigiin igo hazirliga ehtiyacin
olmamasini nazors alaraq, iifiiqi vo ya miioyyan bucaq altinda atilmis miixtalif 6l¢iilii mormilarin
ilkin siiratini 6l¢mok {igiin optik tisuldan istifado edilmasinin istiinliiyli miioyyan edilmisdir.

Miiasir siiratdlgon qurgularda mikroprosessor texnikasindan vo tatbiqi programlardan
istifado edilmasi, sxemotexniki, konstruktiv, eloco do alqoritmik todbirlor gérmoklo Xatalar
ohomiyyatli doracads azaltmaga imkan verir.
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VELOCYMETERS APPLIED IN BALLISTIC INVESTIGATIONS
R.N. Nabiyev, G.I. Garayev, V.A. Abbasov

In article was analyzed methods based on the different physical phenomena, for measuring the
velocity of a body thrown into the air, was shown the advantages and disadvantages of velocity meters used
in ballistic measurements. As part of the analysis, methods for measuring speed by the help of ballistic
pendulum, electric charge distribution, mechanical chronograph, Doppler Effect, as well as acoustic,
inductive, induction and optical means are considered. It was noted that due to the use of microprocessors
and application programs in modern velocity meters, errors can be reduced by adopting circuitry design,
design and algorithmic measures.

Keywords: ballistics, initial velocity, base distance, timer, chronograph, Doppler effect, radar
system, laser velocity meter, induction.

HU3MEPHTEJIH CKOPOCTH, IIPUMEHAEMBIE B BPAJUIHCTHYECKHX
HCCIIE/IOBAHHAX
P.H. Habues, I 'H. I'apaes, B.A. Aobacoe

B cmamve 6binu npoananusuposanbl Memoosl, OCHOBAHHbIE HA PA3IUYHBIX PUIUUECKUX ABTICHUSX,
Ol UBMepeHusi CKOpOCmu meid, 6blOpOUeHH020 6 6030YX, NOKA3AHbI NpeuMywecmea u HeooCmamxu
uzmepumeneli CKOpoCmu, UCNOIb3YeMblX 8 OANIUCIUYECKUX usMepeHusax. B pamkax ananuza paccmompensi
MEmOoObl USMEPEHUS CKOPOCIMU C HOMOWBIO DANTUCIUYECKO20 MAAMHUKA, PACHPeOeNeHUs 2NeKMPUIEcKo20
3apsoa, Mmexamuueckozo xpowozpaga, Dggexma [onnepa, a maxdce aKycmudeckux, UHOVKIMUGHDIX,
UHOVKYUOHHBIX U Onmuyeckux cpedcms. bvino ommeueno, umo 3a cuem npumenenuss MUuKponpoyeccopos u
NPUKTAOHBIX NPOSPAMM 6 COBPEMEHHBIX USMEPUMENAX CKOPOCMU, NOSPEUHOCU MO2Ym Oblmb YMEHbUIEHDYL,
nymem npuHAmMus CXeMOMeXHUYECKUX, KOHCIMPYKMUGHBIX U ACOPUMMUYECKUX MeD.

Knwouesnvie cnosa: baniucmuxa, Ha4aibHas ckopocmy, 6A3060e paccmosHue, maimep, Xxponozpag,
apghexm Jlonnepa, paoapnas cucmema, 1azepHulii usmepumenb CKOpoCmu, UHOYKYUL.

Royci: t.£.d., dos. R.O. Ibrahimov
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PACS 61.80.Hg,78.70.Nx

NANO SiO; BIRLOSMOSININ ELEKTRIK XUSUSIYYOTLORINO NEYTRONLA
SUALANMANIN TOSIRI

R.N. Mehdiyeva

Azorbaycan Milli EImlor Akademiyasimin Radiasiya Problemlari institutu

Tagdim olunan igda stialanmamis va 5, 10, 15, 20 saat miiddatlorinda neytron selinin
tosirina moruz qalmis nano SiO,-nin elektrik keciriciliyino temperatur vo diison neytronlarin
miqdarmn tasiri miixtalif tezlik oblastlarinda todqiq edilmis, 100K, 200K, 300K va 400K sabit
temperaturlarda elektrik kegiriciliyinin tezlik asililiglart nazardan kegirilmis, hor bir
temperaturda tezliyin 0,09Hs+2, 5MHs araliginda 95 giymatinda 6l¢moalor apariimisdrr.

Miiayyan edilmigdir ki, neytronlarin birbasa taSiri, elaca da, neytron aktivlagma
naticasinda yaranan mohsullarin  buraxdiglar: siialarin tosiri altinda alava elektroaktiv
radiasiya defektlori smala galir. Bela ki, neytron selinin 6,7-10'+2,7-10" n/sm2san intervalinda
doayismasi nano SiO,—nin elektrik kegiriciliyini 30 dofaya Qodar artirir. Siialanmamuis niimunanin
temperatur asililiginda asason iki, neytronla siialanmis niimunada iSa ii¢ temperatur oblasti
askar olunub.

Isd> alinmis naticalari izah edan elektrik keciriciliyinin mexanizmi verilmisdir.

Acgar sozlar: Elektrik keciriciliyi, nano hissaCiklar, neytron aktivlogma, siialanma
miiddoti, radiasiya defektlori.

1. GIRIS

Toqdim olunan isdo istifado olunan nano SiO, birlosmasi mikro 6lgiilordo niiva texnoloji
sistemlordo vo kosmik elektronikada gox genis totbiq sahosine malikdir [1-3]. Nanometr-10°m
tortibli  Olgiilorde  maddonin  xarakterik  xiisusiyyotlorindon istifado edilmasi elektronika,
materialsiinasliq, mexanika, eloca do elmin vo texnikanin digor sahalorinin qarsisinda yeni imkan va
perspektivior agdigindan belo materiallarin alinmasi vo onlarin oSasinda miixtolif strukturlarin
yaradilmasi son zamanlar digqat morkozindadir.

Odur ki, yaxin galocokds SiO,—nin totbig sahslorinin nano saviyyads olmasi qagilmazdir vo
Mohz buna gora do neytron siialanmanin bu birlasmoalarin elektrik xassalarins tasirini aragsdirmaq bu
giiniin aktual masalalorindandir. SiO,—nin totbig sahosinin genis olmasmin naticasidir ki, son
zamanlar SiO, nanohissaciklori diinya tadgiqatgilarinin maraq dairasindadir [4-7]. Tadgiqatin 2sas
moagsadi niiva vo kosmik texnologiyalarda istifado olunan cihazlarin elektronika sisteminin istismar
miiddatinin uzadilmasidir. Belo ki, niiva vo kosmik texnologiyalarda istifado olunan elektron
cihazlar aqressiv miihito, ionlagdirict sialanmaya moruz qalirlar. Bunun naticasinds istismar
miiddatinds miiayyan vaxt ke¢dikdon sonra elektron cihazin hassasliq daracasi asagi diisiir. Belos Ki,
ionlagdirict siialanma olan miihitda istifado olunan cihaz vasitssi ilo aparilan 6lgmoalords bir miiddot
sonra Xata boyiikk oldugundan yararsiz hala disiir. Odur ki, elektron cihazlarda istifado olunan
materiallarin (bizim tocriibalorda SiO,—nin) elektrofiziki xassolorinds ionlasdirici siialanmanin
yaratdig1 tasiri oncadan bilmoklo bu Xatan1 aradan qaldirmaq yollar1 arasdirilir. Belo ki, ionlasdirici
stialanmanin elektrofiziki xassalordo yaratdigi doyisikliyi elektron cihazlarin program tominatinda
nozors almagla bu xotan1 azaltmaga calisirlar.

Neytron seli ilo siialanma zamani yaranan defektlor niimunonin elektrofiziki xassalorinda
miihiim doyisikliklor yaradir. Ik olaraq miixtalif miiddatlords kosilmoz olaraq neytron siialanmasina
moruz qalmis nanobirlosmads yaranmis defektlori qisa olaraq nozordon kegirok. Belo ki, SiO;
nanobirlosmasi tetraedr formasinda birlosmis Si vo O atomlarindan ibaratdir ki, neytron selinin
gofos atomlarina tosiri zamani bazi atomlarin yiiksok enerji saviyyasino kegidi bas verir (high
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energy recoils, primary knock-on atoms — PKA). Bu PKA atomlari ilo digor qonsu atomlar arasinda
enerji miibadilosi zaman1 noqtovi defektlor vo ya klasterlor amalo goalir ki, bunlar da fundamental
defektlorin asasini toskil edir. Neytron selinin tasiri ilo yaranmis bu defektlor migrasiya oluna bilir
Vo har hansi yiikiin miixtalif miiddatlords saxlanmasi {igiin real mokandir [12, 13, 14]. Yaranmis bu
defektlor neytronlarin tasiri ilo meydana galmis digor yiiklori (masalon, elektronlar) saxlamaq tiglin
sanki “tolo” rolunu oynayir. Lakin ¢ox az ehtimalla bu tololords tosadiifi elementlor vo ya
atmosferdon adsorbsiya olunan gazlar da tutula bilor [15, 16, 17].

Molimdur ki, SiO; piezoelektrik kimi do ¢ox genis tothiq sahasinoe malikdir. Bels ki, son on
illikdo bu birlogsmalor diinya todgiqagilarinin diggot morkszinds olmusdur vo onlarin xassalori
tocriibi vo nazori Gyronilmisdir [1-11]. Bu todgigatlar oasason onlarin struktur, elektrik, elastik vo
piezoelektrik xassalorini aragdirmaga yonolmisdir. Son zamanlar bu birlogsmalor mikro saviyyada
filtirlor, ossilyatorlar, sensorlar kimi elektronikada, kompiiterlorda, sobokalords, telefonlarda,
detektorlarda vo s. genis totbig olunur va golocokds onlarin nano 6lgiilorde sadalanan saholords
totbiqi realdir. Nozoro alsaq ki, sadalanan avadanliglarin oksariyyati niiva texnologiyalart vo kosmik
fozada genis istifado olunur, onda bu isdo nano SiO, birlosmasinin elektrik xassalorinin
oyranilmasinin na daracads 6namli olmasi agkar goriinar.

Silisium vo onun oksidli birlosmolori elektronikada, ionlasdiric: siia detektorlarinda sorbent
Vo radiasiyaya davamli material kimi genis totbiq edilir [18-19]. Totbiq sahslorinds silisium
tizarinda adoton, dlgiilori nano tortibdo olan oksid tobagasi yaranir. Sathi oksid tobagasi silisiumu
xarici tosirlordon gorumagla barabar, onun fiziki vo sathi fiziki-kimyavi xassolorina giiclii tosir
gostarir. Digar torafdon do SiO; torkibca sadsliyi, alinmasinin asanligi, ekstremal tasirloro davamli
oksid dielektrik vo miixtalif mogsadli istifado olunan material kimi genis totbiq sahosino malikdir
[18-19]. Bu xassalorino goro silisiumun oksidli birlogsmalori kosmik texnikada vo niivo
texnologiyasinda da boyiik shamiyyat kasb edan birlogsmadir. Son dovrlards oksid dielektriklarin
fiziki vo sathi fiziki—kimyavi xassalorinin hissacik 6lgiilorindon asililigi, xiisuson do nano tortibli
olgtilordo hacmi elektron hoyacanlanmalarin, defektlor vo digor faktorlarin satha giiclii tosiri agkar
olunub. Odur ki, klassik oksid dielektrik olan SiO,—nin nano 6lgiilii niimunslori miasir dovrds
todqiqatgilarin digqgat markazindadir. Bu magsadlo nano SiO,—nin fiziki va sathi fiziki—kimyovi
xassoalaring ionlasdirici siialarin tosiri todgiq olunur vo nano 6lgiilii niimunalorin miixtalif sahalordo
totbiqi lizra tokliflor hazirlanir [20-24].

Toqdim olunmus bu mogalads epitermal neytronlarin nano SiO; — nin elektrik kegiriciliyino
tosirinin tadqiqi do yer alib. Epitermal neytronlarla stialanmis nano SiO; —nin elektrik kegiriciliyinin
miixtolif tezlikli doyison sahodo temperaturdan asililigi agkar olunub.

2. TOCRUBO

2.1. Tadgiqat obyekti

Todgigat obyekti olaraq xiisusi soth sahosi 160m?/q, hissacik 6lgiilori 20nm vo tomizliyi
99,5% olan SiO; gotiiriiliib [istehsal¢1 firma: SkySpring Nanomaterials, Inc. Houston, USA]. Nano
SiO; Sloveniyanin Lyublyana sohorindo Jozef Stefan Institutunun “Reaktor Morkozinde” TRIGA
Mark II yiingiil su (light water pool type reactor) tipli todqigat reaktorunda markazi (kanal Al)
kanalda 2-10%n/sm’an sel sixligma malik neytron seli ilo tam giic rejmindo (250kVt)
stialandirilmigdir. Neytron seli reaktor tam giic rejimindo islodikdo asagidak torkib hissays malikdir
[8-9]: termal neytronlar ii¢iin 5. 107-10* n/sm?san (1£0.0008, E;<625eV), epitermal neytronlar iigiin
6.502-10"n/sm%an (1+0.0008, E,~625e¢V+0.1MeV), siiratli neytronlar iiciin 7.585-10' n/sm’san
(1£0.0007, E,>0.1MeV) vo nohayst biitiin neytronlar {giin morkozi kanalda sel sixligi
1.920-10n/sm%an (1+0.0005) kimidir. Son noticods morkazi kanalda alinan neytronlar orta
enerjisi E;~625eV+0.1MeV olan epitermal neytronlar kimi xarakteriza oluna bilor.

2.2. Niimun? hazirhg:

Neytronlarla stialanmis nano SiO,—nin elektrik kegiriciliyi Sloveniyanin Lyublyana
sohorindos Jozef Stefan Institutunun “Keramika Elektronikasi K5” lobaratoriyasinda “Novocontrol
Alpha High Resolution Dielectric Analyzer” cihazinda tezliyin 0,000001Hz vo temperaturun iss
0,01K doqigliyi ilo 6l¢iilmiisdiir [26]. Neytronla siialandirma vo neytron selinin xarakterik
parametrlorinin toyini odabiyyatlarda verilon malum metodika ilo aparilmigsdir. Nano SiO, tozu
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Jozef Stefan Institutunun “Nazik tobogolor vo sothlor fizikas1” lobaratoriyasinda xiisusi soraitdo
7kN/sm? tozyiqdo sixilaraq hiindiirlityii 550um ve diametri 5,5mm olan tabletka formasinda
hazirlanaraq reaktorun kanallarina uygun aliiminium konteynerdo Yyerlosdirilir. Hazirlanmis
nimunalor markazi kanalda 5, 10, 15 vo 20 saat miiddstlorinds kasilmaz olaraq siialandirilib.
Stialanmadan sonra niimunalorin gathine xiisusi soraitds giimiis kontaktlar vurulub vo mikroskop ilo
onun keyfiyyati yoxlanilib. Sonra alinmis niimunalor iki platin 16vholor arasina alinaraq 6lsmalor
aparilimigdir. Niimunoalorin elektrik kegiriciliyi “Novocontrol Alpha High Resolution Dielectric
Analyzer” cihazinda doyison saha ti¢iin (~0,5V) temperaturun 100+400K intervalinda 6l¢iilmiisdiir.
Olgmalor zamani1 temperaturun hor hans1 daracads saxlanma doqigliyi 0,01K kimi olmusdur va bu
doqiglik korpii metodu ilo oldo edilmisdir [26]. Tacriibalordon birbasa niimunslorin miigavimati
Olglilmiigdiir vo buradan niimunslorin malum parametrlori nozors alinaraq elektrik kegiriciliklori
hesablanmisdir [27-32]. Hesablanmis giymatlora uygun alinan biitiin naticalor “OriginPro 9.0”
programinda qrafik olaraq tosvir edilmisdir.

3. OLCMOLOR VO MUZAKIROLOR

3.2. Nano SiO;-nin elektrik kegiriciliyinin temperatur asilihqlar

Nano SiOz-nin elektrik kegiriciliyinin temperatur asililiglart miixtolif tezliklorin sabit
giymatlarinds nazardon kegirilmisdir. Tacriibalor tezliyin 0,09-2260000Hs araliginda 90 miixtolif
sabit giymatlorindo aparilmisdir vo Olgmolor zamani molum olmusdur ki, tezliyin mixtalif
giymatlorinds kegiriciliyin temperatur asililigi forqlidir. Tezlik araliginin genis oldugunu vo sabit
giymatlorin ¢oxlugunu nazors alaraq tezlik araliglart sorti olaraq li¢ qrupa ayirmisdir. Hor grupda 4
tezlik olmaqla, timumilikdo 12 sabit tezlik oblastinda elektrik kegiriciliyinin temperatur asililigi
nozardan kegirilmigdir. Birinci qrupu sorti olaraq asagi tezliklor (0,09—15Hs) oblasti, ikinci qrupu
orta tezliklor (100—45000Hs) oblastt va tgiincii qrupu yiiksok tezliklor (200000-226000Hs)
oblastina ayirmaq olar. Asagi tezlik oblastinda elektrik keciriciliyinin temperatur asililiglarini
nozardon kegirak (sok.1).

Sokillordon goriindiiyii kimi sialanmamis niimunanin (control sample) elektrik kegiriciliyi
temperaturun demok olar ki, Xotti artan funksiyasidir. Lakin miixtolif miiddatlordo neytron
stialanmaya moruz qalmis nimunolorin elektrik kegiriciliyi temperaturdan xotti asili deyil.
Temperaturun 100-330K giymatlori araliginda kegiricilik temperaturdan diiz miitanasib olaraq artsa
da, temperaturun tagriban 330K giymatindan baslayaraq kegiricilik demoak olar ki, doyismir. Biitiin
hallarda sitialanma miiddotinin artmasi ilo kegiricilik artir vo bu forq temperaturun 200-350K
araliginda daha koskin hal alir. Bunu iso siialanma miiddatinin artmasi ilo niimunalords yaranan vo
stialanma miiddostindon diiz miitonasib asili olaraq artan yeni yiikdasiyicilarin yaranmasi ilo izah
etmok olar.

Sok.1. Asagi tezlik oblastinda miixtalif tezliklords elektrik kegiriciliyinin temperatur asililiglari
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Orta tezlik oblastinda kegiriciliyin temperatur asililiginda miisahids olunan ayrilar kegiricilik
oxuna nisboton daha ¢ox meyl edir (sok.2). Basqa sozlo, bu araligda temperaturun artmasi ilo
kegiricilik nisbaton asagi siiratlo artir. Belo ki, asagi tezlik oblastinda elektrik kegiriciliyinin natural
logarifmasinin qiymati (-10, -30) araliginda doyisirdisa, orta tezlik oblastinda kegiriciliyin natural
logarifmasinin giymati (-10, -24) araliginda doyisir.

521.4 Hz

45348 Hz

Sak. 2. Orta tezlik oblastinda miixtalif tezliklords elektrik kegiriciliyinin temperatur asililiglari

200923 Hz 1070000 Hz

Sak. 3 Yiiksok tezlik oblastinda miixtalif tezliklords elektrik kegiriciliyinin temperatur asililiglart

Yiiksok tezlik oblastinda sok. 3—do mdoveud oayrilori nozardon kegirarkon malum olur ki,
100-330K araliglarinda tezliyin artmasi ilo elektrik kegiriciliyinin temperatur asililigi demoak olar
ki, xottilogir.

Bundan olava, bu oblastda elektrik kegiriciliyinin natural logarifmasinin qiymoti yuxari
oblastda doyismoso do asagi oblastda bu giymot -30-dan -24-o godor artir. Belo ki, bu doyismo
yalniz temperaturun asag1 qiymatlorinds miisahids olunur (100-200K araliglarinda). Yiiksok tezlikli
oblastlarda iso elektrik kegiriciliyinin temperaturdan asili olaraq doyismasi cox zoif siiratlo
miisahido olunur (sok.3). Sokildon goriindiiyii kimi elektrik kegiriciliyinin natural logarifmmin
yiiksok tezlik oblastinda minimum qiymati —17-dir. Tezliyin daha yiiksok giymatlorinds (1.56MHz—
2.26MH2z) bu minimum -12 — ys goadar artir. Bundan slavas yiiksak tezliklor oblastinda temperaturun
yiiksok giymatlorinds do elektrik keciriciliyinin natural logarifmmin qiymoti —6 — ya qgodoar artir.
Homg¢inin bu oblastda elektrik kegiriciliyinin temperatur asililiginda elektrik kegciriciliyinin
stialanma miiddatindon asili olaraq doyismasi daha askar goriiniir.
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Gostarilon tezlik intervalinda kegiriciliyin Ino=f(T) koordinatlarinda temperatur asililiglari
sok.1-3-do verilib. Alinmig naticalor gostorir Ki, tadqiq olunmus temperatur T=100+400K vo tezlik
intervalinda siialanma vaxt1 t=5+20 saat, 6l¢gmo temperaturu va doyisan caroyan tezliyi yiiksaldikca
nano SiO,—nin elektrik kegiriciliyi artir. Niimunalorin stialandirildigi neytronlar asason epitermal
enerji intervalina uygun oldugundan nano SiO,-nin torkibina daxil olan niivalorlo neytronlarin
qarsilight tasir mexanizminds radiasion tutma mexanizmi ustiinliik toskil edir. Neytronlarin tasiri
altinda yeni hoyacanlasmis niivalor alinir ki, onlarin da hoyacanlagsmis haldan asas saviyyays kegidi
naticosindo miixtolif enerjili gamma sialar alinir. Alinmis qgamma siialarin miixtolif atomlarin
elektronlar1 ilo geyri-elastiki toqqusmasi naticasinds elektron-desik ciitlari vo neytronlarin tasiri ilo
struktur defektlori yaranir.

nano SiO, — nano SiO, (n+p+struktur defektlori) 1)

Niimunalor morkazi kanalda siialanan zaman neytron selinin torkibinda siiratli neytronlar da
var ki, onlarm niivalarlo elastik qarsiligh tasiri naticosinds ionlasma prosesi do bas vers bilir [33-
34]. Bundan olave 2-10n/sm%an sixliqh neytron selinin t=5+20 saat vaxt intervalinda tosiri
zamani yaranan radioaktiv niivolorin par¢alanma mohsullarinin tasiri naticasinde nano SiO,—do
geyri-tarazliqda olan yiikdastyicilar da yaranir. Homin geyri-tarazliqh yiikdasiyicilar nano SiOp—do
moveud olan kation vo anion vakansiyalarinda lokallasa bilir. Nozora alsaq ki, nano SiO,—nin
hissacik olgiilori (d=20nm), oksid dielektriklords 10°+10%\V enerjili elektronlarin sorbast qagis
mosafasi lg=10?+10°nm tortibindadir [32] vo oksid sistemlorin biografik defektlorinin osas hissosi
sathda comlonib, onda radioaktiv par¢alanma siialarinin (B va y) tasiri naticasinds yaranan miixtolif
nasil d-elektronlarin ham hacmda, hom doa sathi saviyyslords lokallagsmasi naticasine galmok olar.
Stialanmamis nano SiO,—nin elektrik keciriciliyinin Ino=f(T) koordinatlarinda temperatur
asililiginda asas iki hissoni ayirmaq olar: I<275K, 1I<275K. Bu onu gostarir ki, ilkin nano SiO,—ds
energetik xarakteristikalarina gora forqlonon iki tip yiikdasiyicilar var. I tip yiikdasiyicilar daha
kigik energetik baryerli morkozdo olan yiikdasiyicilardir. Bu tip yiikdasiyicilar ilo elektrik
kegiricilik oblasti elektrik sahosinin tezliyi artdiqca daha asagi temperaturlu oblasta siiriigiir.
Mosalon, elektrik sahosinin tezliyi £=0,09Hs oldugda bu oblast T<275K — do, f=2,26-10° Hs
oldugda iso T<220K —da miisahido olunur (sok.1,3). Ikinci oblastin baslangic temperaturu da uygun
qaydada asag1 temperatura dogru doyisir.

Nano SiO,—ds neytronlarin tosiri altinda omola galon olavo geyri-tarazliqh yiikdasiyicilart
elektrik kegiriciliyinin artmasina sobob olur. Sok.1-3—do verilmis naticolor gostarir ki, neytronla
stialanma vaxtinin doyismasi elektrik kegiriciliyinin natural logarifmik giymatinin togriban 3 tortib
atmasina sobob olur. Neytronla siialanmig niimunalorin elektrik kegiriciliyinin temperatur asililig
stialanmamig niimunalorin asililigindan farglonir. Belo ki, oksor hallarda Ino=f(T) asililiginda iig
oblast miisahido olunur. Birinci asag1 temperatur oblastt T<170-175K temperaturlari shato edir.
Temperatur asililiginin bucaq amsali togribon stialanmamis niimunslorin Ino=f(T) asililiginin 1
oblastina uygundur. Goriiniir bu oblastda kegiriciliya sobab olan yiikdastyicilar nano SiO,—ya Xas
moxsusi yiikdasiyicilardir. Onlarin qatiliglart da siialanma dozasindan asili olaraq artir vo bu artim
da orta hesabla togribon €* tortibindadir. Bu naticalor onu gosterir ki, siialanmamis nano SiO,—do
yiikdastyicilar miixtalif soviyyoalords lokallasmis hallarda olur. Kegirici zonaya on yaxin saviyyalor
asag1 temperaturlarda azad olurlar. Gorliniir ki, adi halda bu soviyyalor gismon dolur va neytron
stialanma bu soviyyalora olave yiikdasiyicilarin dolmasina sobab olur. Odur ki, siialanmis
niimunoalords | oblastda stialanmamis niimunalords eyni energetik parametrli kegiricilik miisahido
olunur. Stialanmis niimunolorin Ino=f(T) asililiginda ikinci oblast I1I~175+300K temperatur
oblastin1 ohato edir. Bu oblastda elektrik kegiriciliyi daha ¢ox darin energetik saviyyalorda tutulan
yiikdastyicilarinin hesabina bas verir. Homin oblastda Inc=f(T) asililiginin bucaq omsali nisboton
coxdur ki, bu da kegiriciliyin daha ¢ox enerjitutumlu olmasini gostorir. Neytronla siialanmis nano
SiO,—nin elektrik kegiriciliyinin tiglincii oblastt T~300-400K oblastidir. Miisahids edilmis tocriibi
naticolor gostarir ki, T~300+350K oblastinda siialanmig nano SiO,—nin elektrik kegiriciliyinin
temperatur asililiginda maksimum miisahido edilir. Bozi tezliklords Ino=f(T) asililiglarinin
ekstremal xarakter dasimasi daha agiq sokildo goriiniir.
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Almmmis noticalorin analizi gostorir ki, epitermal neytronlarla siialanmis nano SiO,-nin
elektrik kegiriciliyinin temperatur asililig1 siialanmamis niimunaloardon forgli olub, biitiin temperatur
oblastlarinda kegiricilik orta hesabla togriban 30 dofo artiqdir. Miisahido olunmus farq gostorir ki,
epitermal neytronlarin tosiri altinda nano SiOp,—do olave yiikdastyicilar omolo golir. Elektrik
kegiriciliyini miisahido etmok iiglin hazirlanmis silindirik niimunsloro neytronlarin tasir sahosi
geometrik Olgiilor osasinda toyin edilib S~1,8525sm? vo miixtolif vaxtlarda siialandirildiqda
torkibinds olan ~0,5% qatisiq element niimunalori aktivlosir vo onlarin siialanma prosesinin
sonunda aktivliklori A~0,36kBq+54MBq intervalinda doyigir. Niimunolor {izorina t=5+20 saat
miiddstlords neytron silalanmasi noticosinds diison enerji 0,3334+1,334-10'MeV toskil edir.
Dielektriklords elektron-desik ciitlarinin amolo galmasinin hadd enerjisi

Een=2E, (2)
kimi toyin olunur. Burada E — bir ciitiin amalo golmasi ticiin hadd enerji, eV, Eq — qadagan olunmus
zolagin enidir, eV. Nano SiO, dielektrik olub gadagan olunmus zolagmin eni toqribon 10 eV
gotlirsak, slialanma enerjisinin birbasa tosiri altinda yarana bilocok yiikdasiyicilart tadqiq olunmus
udulma doza intervalinda

D, D,

" E, 2E, )
miinasibatindan Neh~(1,67-6,67)-1015 hissacik tortibinds olardi. Digor torofdon do siialanma
naticasinds yaranmis yeni radioaktiv Fe-59, Sc-46, Sc-47, Ta-182, Hf-181, Mn-54, Sb-124, Br-82,
Sb-122, Cr-51, La-140, Sm-153, W-187 vo Na-24 izotoplarinin par¢alanmasindan alinan gamma
stialarin tosiri altinda da nano SiO,—do qeyri-tarazliqh yiikdasiyicilar amalo galo bilor. ©Omalo
golmis bu yiikdastyicilar nano SiO,—ds olan anion va kation vakansiyalarinda lokallasa bilar.

e+La—L, 4)

n+LD—>Lp (5)

Torkibinda tagriban ~0,5 % qatisiq olan nano SiO,—ds geyri — tarazliqh yiikdasiyicilar: digor
saviyyalar tarafindan do tutula bilar. Aktivlagsma naticasinds yaranan izotoplardan Cr-51, Fe-59, Sc-
46,Ta-182, Hf-181, Mn-54 va Sb-124 — {in yarimpargalanma dovrii daha ¢oxdur va odur ki, onlarin
pargalanma mohsullari elektrik kegiriciliyinin miisahido miiddstinds da 6z tasirini gostara bilar.

Siialanma prosesi vo siialanmadan sonra stabillosmo miiddatinds (192 saat) niimunalor otaq
temperaturunda saxlanilib. Odur ki, elektrik kegiriciliyini miisahido etdiyimiz sorait ilo geyri stabil
ilkin radiasion defektlor relaksasiya oluna bilor. Olgmolor 100K — don baslayaraq aparilib vo
temperatur yiiksoldikco miixtalif markozlordo yerlosmis qeyri tarazlighi yiikdasiyicilar lokallagma
saviyyalarinin energetik parametrlorino miivafiq sorait olduqca azad olurlar va kegiricilikdo istirak
edirlor.

Temperatur yiiksoldikco ayri—ayr1 saviyyslorin energetik parametrlorino uygun olaraq
bosalma vo kegiricilikdo istirak prosesi bas verir. Neytronla siialanmis niimunalords birinci
temperatur oblastinda elektrik keciriciliyindo istirak edon hissaciklorin tabioti siialanmamis ilkin
nano SiO,—do birinci temperatur oblastinda istirak edon hissaciklorlo lokallagdiglart soviyyalorin
energetik parametrlori togribon eynidir. Temperaturun sonraki T>175K oblaslarinda epitermal
neytronlarla stialandirilmis nano SiOz—nin elektrik kegiriciliyinin temperaturdan asililigi forglidir.
Bu iso elektrik kegiriciliyinds istirak edon hissaciklorin asason radiasion proseslorls alagali olmasini
gostarir.

Nano SiO,—ds epitremal neytronlarin tosiri altinda yaranmis yiikdasiyicilarin yalniz termik
deyil, elektrik sahasinin tasiri altinda da relaksasiyasinin bas vermasi fakti da askar olunub. Belo Ki,
gorginliyi sabit saxlamagla (U=0,5V) sahanin tezliyinin 0,09Hs—don 2,26-106Hs godor artirilmasi
kegiricilikdo istirak edon yiikdasiyicilarin konsentrasiyasinin biitiin temperatur oblastinda tagirban
10'7+10* godor artmasina sabab olur.

Tadqiq olunmus nano SiO; tipik dielektrikdir vo onun elektrik kegiriciliyinin temperatur
asililig asagidaki ifads ilo sorh olunur:

g%ty _U) 6
7T kT exp( kT ©)
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burada no — yiikdasiyicilarin ilkin gatiligi, bu hissaciklorin sahads yiikdasimasi tigiin U baryerini
asmalidir. exp[_u) — yiikdasiyicilarin U baryerini asma ehtimali, 6 - yiikdastyicilarin sorbast qagis
kT

mosafasi, v - yiikdasiyicilarin gofasda rags tezliyi (Debay tezliyi), g — yiikdasiyicilarin yiikiidiir.
Yuxarida gostorilon formula dielektriklords ion kegiriciliyini ifads etss do, imumi sokilds elektron
kegiriciliyinin temperatur asililigini da onun asasinda almagq olar.
n,q°s%v U
— VO B=— (7)

6k k

Umumilikdo tezliyin doyismosi ilo elektrik kegiriciliyinin temperaturdan asili olaraq

doyismasini vo siialanma miiddatinin bu doyismays tosirini daha agkar gérmok ti¢iin 3D formatda
oks olunmus grafiki nazordon kegirmok kifayotdir (sok. 4). Sokilds tezliyin yiiksok giymotinds asagt
giymatina nisboton elektrik kegiriciliyinin temperatur asililiginda bas veran doyisiklik asanligla
miisahido olunur. Tezliyin artmasi ilo miisahido olunan ayrilarin “kegiricilik” oxuna meyl bucaginin
Vo elektrik kegiriciliyinin adadi giymotinin artmasi xarici sahonin tezliyinin artmasi ilo enerjinin
artmasi vo belaliklo do kegiricilikda istirak eda bilocok yiikdasiyicilarin artmasi kimi izah olunur.

Inoc=In A—TE burada A=

0,099999Hz

2260000Hz

Sak. 4. Elektrik kegiriciliyinin temperatur asililiglarinin 3D tasviri

Isdo aparilmis tocriibi noticoloro osason Arrenius tonliyindon istifado edorok aktivlogsmo
enerjisini hesablaya bilarik. Belo ki, Arrenius tonliyini temperaturun Ty vo T, araliglarina uygun
elektrik kegiriciliyinin o3 Vo o, giymatlori liglin yaza bilarik:

E
0, =0, exp[— 2 J
KT,
(8)
" Ea
0, =0y eXp[_ T j
2
In G(:’, komiyysati daxil edorok vo T, —T, = AT oldugunu

Bu tonliklari torof-torafa bolorok, ¢ :k/l

no;
nozoro alarag (8) tonliklorindon aktivlosmo enerjisinin imumi halda Arrenius tonliyinda
E Thho

a

k
xatti asililigina uygun hissanin tangensinin birbasa aktivloasma enerjisini ifads etdiyini nozars alaraq
aktivlosmo enerjisinin neytron siialanmanin tasir miiddatindon asililiq grafiklorini tasvir etmok olar
(sok. 5, c va d).
Qeyd edak ki, (6) vo (9) tonliklori ilo hesablanmis aktivlosmo enerjilori do ¢ox az Xata ilo
alinmis qiymatlora uygundur.

oldugunu noazors alaraq klassik yanagmada f(Inc)=f(1000/T) grafiklorindoan (sok. 5 a, b)
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Sak. 5. Nano SiO; — nin elektrik kegiriciliyinin 1000/T asililiglari (a va b) va bu asililiglara
uygun aktivlogsma enerjisinin stialanma miiddatindoan asililiglari (¢ vo d)

Sokilds miiqayiss tigiin tezliyin 0,09Hz vo 2.26MHz kimi iki giymotino uygun aktivlosmo
enerjilori toyin edilmisdir. Sokildon tezliyin vo neytron selinin tosir miiddatinin artmasi ilo
aktivlosmo enerjisinin azalma tendensiyasi miisahido olunur (sok. 5 ¢ vo d). Bu isa 6nca geyd
etdiyimiz naticalora uygun olaraq siialanma miiddatinin vo tezliyin artmasi ilo elektrik
kegiriciliyinin adadi giymatinin artmasini bir daha tosdiglayir.

Olgmolor zamani niimunolorin elektrik kegiriciliyinin tezlik asililiglart temperaturun
miixtalif sabit qiymatlorinds nazardon kegirilmisdir. Tacriibalar tezliyin 0,09-2260000Hs araliginda
95 miixtalif sabit qiymatlorinds aparilmisdir vo 6lgmolor zamani malum olmusdur ki, temperaturun
miixtalif giymatlorinds elektrik kegiriciliyinin tezlik asililigi forqlidir. Stialanmamis ilkin va
miixtolif miiddotlords sialanmis niimunoslorin elektrik kegiriciliyinin tezlik asililiglar1 temperaturun
dord giymotindo vo tezliyin 0,1Hz — 2,5MHz araliglarinda nozordon kegirilmisdir. Ik olaraq
temperaturun 100K vo 200K giymatlorinds elektrik kegiriciliyinin tezlik asililiglarini nazardan
kegirak (sok. 6).

100K 200K

Sok. 6. ilkin vo miixtolif miiddetlorda neytron selinin tosirine moruz qalmis SiO, -nin temperaturun
100K vo 200K giymatlorinds elektrik kegiriciliyinin tezlik asililiglart

Sokildon goriindiiyii kimi temperaturun 100K gqiymatindo elektrik kegiriciliyinin tezlik
asitliliginda ti¢ koskin pik miisahido olunur. Birinci pik tezliyin 3.88E5 vo 8.17ESHz kimi genis
araligin1 ohato edir ki, bu da miigavimatin monfi giymatino uygundur. Miigavimatin bu araliqda
monfi giymati 5, 10, 15 vo 20 saat neytron selinin tasirine moruz qalmis niimunalorin hamisinda
demok olar ki, eynidir. Buna asason demoak olar ki, enerjinin bu giymatina biitiin niimunalords
uygun klasterlorin sayr doyma haddindadir. Cihazin geyd etdiyi monfi miigavimatin genis tezlik
oblastinda davam etmasi enerjinin uygun qiymotinds pargalana bilon mévcud klasterlorin Kifayot
godor ¢ox olmasini demays asas verir. Umumiyyatls, 100K temperaturda miisahida olunan ii¢ pike
osason demok olar ki, neytron selinin tosiri ilo enerjilorina goro forqli ti¢ tip klaster yaranir.

19



Elmi Macmuoslor Cild 21, Ne2-2019

Temperaturun 100K giymatindos tezliyin 1,279E6 va 1,94511E6Hs giymatlarinds miisahids olunan
digar asagi piklari do neytron selinin tasiri ilo nimunads yaranmis klasterlorlo gox yaxsi izah etmoak
olur. Bunun igiin iso ilk olaraq niimuns daxilindo yaranmis bu klasterlori neytron siialanma
naticasinds nano SiO; birlosmasinin en kasiyinds paylanmis forgli enerjili klasterlorin kompiiterda
modellosmis sorti tasvirini nozardon kegirarok izah edak (sok. 7).
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Sok. 7. Neytron siialanma naticoesinds nano SiO; birlogsmasinin en kasiyinds paylanmis
forgli enerjili klasterlorin kompiiterdo modellosmis sorti tasviri

Belo ki, yaranmis bu klasterlori kompiiter proqramlarinin komoayi ilo izah etmok iigiin
sokilda sorti olarag bu Klasterlori {i¢ qrupa ayiraq. Asagi enerjilordo pargalanan III qrup klasterlor
“3” nomrasi, orta enerjilords pargalanan II qrup klasterlor “2” nomrasi vo yiiksok enerjilorda
pargalanan I qrup klasterlor iso “1” nomrasi ilo isara edok. Niimunoya cihaz torafindon verilon
tezliyin (belaliklo do enerjinin) asagi qiymatlorinda 11l qrup klasterlor pargalanmaga baslayir vo
noticads niimunsanin A vo B iizlorinds cihazin qeyd etdiyi gorginlik vo caroyanin giymoti cihaz
torafindon verilonlordoan artiq olur. Beloalikls, cihaz bu halda miiqavimati manfi olarag qeyd edir. Bu
halda sanki niimuna daxilinds bir anliq xarici sahonin enerjisi hesabina yaranan yiikdasiyicilardan
olavo yiikdastyicilar meydana golir. Mohz bu yiikdasiyicilar cihazi monfi miigavimoat géstormoyo
vadar edir. Belaliklo cihaz adi halda, mosolon maksimum 10mA geyd edo bilocayi halda
(miigavimatin sifir vo ya ifrat kecirici hali) bu halda 11mA qeyd edir. Temperaturun 100 K
giymatindo elektrik kegiriciliyinin tezlik asililizinda (sok. 10) miisahido olunan 1,07-10°Hs vo
1,62856-10° Hs tezliklorino uygun digor iki pikdo do anoloji effektlor hesabma (I vo Il grup
klasterlorin hesabina) miigavimat azalir vo belaliklo do kegiricilik artir. 200K temperaturda iso
100K miisahido olunan 3 pikdon yalniz ikisi intensivliyi azalmis halda movcuddur. Tezliyin asagi
giymatlarinda (belaliklo do az enerji ilo pargalana bilon) moveud pik iso temperaturun tasiri ilo
itmisdir. Tezliyin 1,07122-10°Hs vo 1.62367-10°Hs giymotlorinds miisahido olunan diger iki pik iso
temperaturun tasiri naticasinds zaiflomisdir (sok. 6, 200K).

Temperaturun 300K vo 400K giymatlarinds movcud piklor demok olar ki, tamamils itmisdir
(s0k.8).

300K 400K
Sok.8. Tlkin va miixtalif miiddatlorde neytron selinin tasirina moruz galmis SiO, nanohissaciklorinin
temperaturun 300 K va 400K giymatlorinds elektrik keciriciliyinin tezlik asililiglar

Bu asililiglara asason demok olar ki, temperaturun tasiri ilo neytron siialanma ilo niimunada
yaranmis klasterlor dagilir vo nisbaton yuxari temperaturlarda bunlarin effekti miisahido olunmur.

Qeyd edok ki, alinmis bu naticalor va klaster nozariyyasi 6z tastiqini elektrik kegiriciliyinin
haqiqgi vo xayali hissalorinin asililigindan da tapir . 9dabiyyatlardan [17].
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molum ifadslorindon istifado edorak tocriibadon alinmis dielektrik niifuzlugu vo 6lgmalor zamani
istifado olunan tezliyin komayilo alinmig giymatlors uygun f(c")=f(c") asililiglar1 sok. 9-da tosvir
edilmisdir.

o" =g we’

Sak.9. Stialanmadan 6nca Vo sonra temperaturun miixtalif giymatlorinds elektrik kegiriciliyinin
haqiqi va xayali hissalorinin asililiglar

Sokildon goriindiiyii kimi neytron selinin tasirindon sonra niimunads iki halda moanfi
miiqavimat Vo digar bir pik miisahido olunur (sok. 9, a). Bu isa sok. 6 —da temperaturun 100K
giymatino uygun tosvir olunan piklori izah edir. Sok.9b—do tosvir olunan elektrik kegiriciliyinin
hogigi hissasinin xayali hissasindon asililiglarinda piklorin miisahido olunmamas: iso Klaster
nozariyyasins uygun yaranmis klasterlorin 400K—do pargalanmasini tosdiq edir.

Indi iso siialanmadan 6nco Vo sonra niimunonin temperaturun miixtolif giymeotlorinda
elektrik kegiriciliyinin tezlik asililiglarini bir sistemds nozardoan kegirak (sok.10).

Control sample 20 hour

Sok.10. Stialanmadan 6nco Vo sonra temperaturun miixtalif giymatlorinds elektrik
kegiriciliyinin tezlik asililiglar

Sokildon goriindiiyii kimi ilkin niimunanin elektrik kegiriciliyinin tezlik asililigi tezliyin
artmasi ilo artir. Asagi temperaturda tezliyin natural logarifmmin 14 giymati otrafinda ¢ox kigik
araligda iki monfi miiqavimat hali miisahido olunmusdur. Bu hali iso 6nca geyd etdiyimiz kimi,
asag1 temperaturlarda enerjinin bir morkozds toplanmasi va tezliyin malum giymatinds hamin
morkozdo toplanmis enerjinin bir anliq parcalanaraq olave enerjili yiikkdastyicilarin niimuno
daxilindo artmasi kimi izah etmok olar. Bu yiikdasiyicilar carayan istigamatindo harokat edorak
niimuns daxilinds cihazin verdiyi coroyandan slavo coroyan yaradir ki, cihaz da bunu monfi
miigavimat kimi qgeydo alir. 20 saat kosilmoz olarag neytron selinin tesirino moruz qalmis
niimunonin elektrik kegiriciliyinin tezlik asliligin1 nozardon kegirarkon ilkin niimunanin elektrik
kegiriciliyinin tezlik asililigindan kaskin forgli hallar miisahido olunmusdur (sok.10). Ik olaraq
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100K temperaturda ¢okilmis ayrini nazardon kegirok. Bu ayrida neytron selinin tosiri naticasinda
tezliyin forgli giymatlorinds biri nisboton kigik, digari isa genis araligda olmaqla iki halda manfi
miiqavimat miisahido olunur (iiglincii hal iso pik olaraq goriiniir). Birinci hal tezliyin natural
logarifminin 4 qiymaoti otrafinda miisahids olunur, hansi ki, bu hal ilkin niimunads yoxur. Digar hal
iso ilkin niimunays uygun, lakin tezliyin natural logarifmmin 12 — 14 kimi genis intervalda
miisahido olunur. Bu hallar1 6nca geyd etdiyimiz PKA atomlari ilo ¢ox yaxsi izah etmok olur. Belo
ki, neytron siialanmasi naticasinds niimuns daxilinds yiiksok enerjili neytronlarin enerji topmasi
miisahido olunur vo asag1 temperaturlarda bu topma enerjisi klaster halin1 alir. Tobii olaraq alinmis
klasterlor 6z enerjilorino gora forqli stasionar hallar qrupundadir (baxilan halda ii¢ stasionar qrup,
sok. 7). Tezliyin artmasi ilo ilk olaraq az dayaniqliliga malik halda m&veud klasterlor grupu
pargalanir (III qrup) va naticads cihazin geyd etdiyi miigavimat mévcud mexanizmo uygun olaraq
monfi giymat alir. Nisbaton dayanigl klasterlor tezliyin boyiik qiymatlorinds (belaliklo do enerjinin
boyiik giymatlorinds) pargalanir (Il qrup) vo anoloji effektlor miisahido olunur. 20 saat neytron
selinin tasirina maruz qalmis niimunanin 200K temperaturda ¢okilmis elektrik kegiriciliyinin tezlik
asililiginda miisahido olunan ayri ilkin niimunadan yalniz kegiriciliyin odadi giymatinin ¢ox olmast
ilo forglonir (bu forq asag tezliklords daha kaskindir). Bunun iss osas sobabi siialanma noticasinda
niimunads yaranmis alave yiikdasiyicilardir va nisbaton yiiksok tezliklords bu yiikdasiyicilar azalir
ki, bu da forqin azalmasina sabab olur. Digor 300K—ds alinmis ayri ilkin niimunads méveud ayridon
koskin farglonir vo bunun sobobi siialanma noticasinds lokal hallarda movcud elektronlarin
kegiricilikdo aktiv istirak etmasidir. Mahz bu elektronlarin kegiricilikdo aktiv istiraki naticasinda
kegiricilik ilkin halda moveud kegiricilikdon kaskin farglonir vo bu forq asagi tezliklords daha
kaskindir. Nohayat 400K temperaturda miisahido olunan ayri demok olar ki, ilkin halda uygun
temperaturda miisahids olunan ayri ilo eynidir. Bu halda elektrik kegiriciliyinin adadi giymoti 300K
temperaturda miisahido olunan kegiriciliyin qiymatindan ki¢ikdir. Bunu isa bels izah etmoak olar ki,
400K—do lokal hallarda movcud sarbost elektronlarin say1 temperaturun tasiri ilo azalir vo elektrik
kegiriciliyinin odadi giymoti 400K temperaturda 300K—o nisbaton kigik olur. 10 miixtalif tezliklords
elektrik kegciriciliyinin temperatur asililiqlarindan giialanma naticasinde 300K temperaturda yaranan
forq ilkin va siialanmadan sonraki niimunalords sok. 11 — don daha aydin goriiniir.
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Sak.11. Stialanmadan &nca Vo sonra tezliyin miixtalif gqiymatlorinds elektrik
kegiriciliyinin temperatur asililiglar

4. Naticalar

Neytron slialanmasinin vo temperaturun nano SiOy-nin elektrik keciriciliyino tosiri iizro
aparilmis tacriibalordon asagidaki naticalara galmok olar:

1. Epitermal neytronlarla qabaqcadan slialanmig nano SiO; nlimunslorindo aktivlesmis
qarisiglarin parcalanma mohsullart vo neytronlarin birbasa tosiri altinda olavo yiikdasiyicilar
yaranir.

2. Neytronla slialanmis nano SiO,—nin elektrik keciriciliyi neytron selinin 6,7-10"+2,7-10™
intervalinda doyismosi ilo 30 dofoys godor artir.
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3. Ilkin nano SiO,—nin elektrik kegiriciliyindo iki soviyyoda lokallasmis, neytronla siialanmis
niimunalards isa slave iki nisbaton daha dorin saviyyslords hoyacanlasan yiikdastyicilarin istiraki
askar olunub.
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BJIMHHUE HEHTPOHHOI'O ObJIYYEHHSA HA DJIEKTPHYECKHE CBOHCTBA
COE/JHHEHHH HAHO SiO,
P.H. Mexmuesa

B mnacmosweii pabome 06bv110 UCCIE008aHO GIUAHUE MEMNEPAMypbl U KOIUYECHEA
naoaowux HetumpoHO8 Ha I1eKMponposooHocms Hano SiO; He 00NYYeHHBIX U NO0BEPULUXCS
6030elicmeuro HelimponHo2o nomoka 6 medenuu 5, 10, 15 u 20 uacos 6 paziuunvix 4acmomHvix
obnacmsax. Tak dce UCCIE008AHbL  YACMOMHbIE 3ABUCUMOCIU  DJIEKMPONPOBOOHOCMU  NpU
nocmosaunwix memnepamypax 100K, 200K, 300K u 400K npu 95 wacmomax 6 unmepsane 0,091y
=2,5MI'y.

Yemanosneno, umo noo eozdeticmeuem npamMozo 6030e€UCmSUs HeUmpoHOo8 U Jjyyel,
ucnyckaemvlx — NpOOYKMAMU,  2eHepupyemMulMu  HeUmpoHHOU  akmugayuel  00Opasyomcs
OONONHUMENbHbIE IIEeKMPOAKMUBHbIE paouayuoHuvlie Oegexmol. Taxum obpazom, usmeHeHue
HelimponHo20 nomoka 6 duanasowe 6,7-10%+2, 710" n/eaPeex yeenuuusaem 31eKmponposooOHOCHb
Hano SiO, 0o 30 pa3. B memnepamyphou 3a8ucumocmu He 00IY4eHHbIX 00pPA3Y08 0OHAPYI’CEHb
08a, a 6 ciydae 00IY4eHHbIX 00pa3yo8 mpu memnepamypHvie 001acmu.

Ilpuseden mexanuzm 31eKMponpo8oOHOCMU, 0OBACHAIOWUL NOJIYYEHHbIe Pe3)IbMambl.

Kniouesvie cnoga: Inekmponpoeooumocms, HAHO HaCmMuysbl, HEUMPOHHAA AKMUBAYUS,
spemsi 0OnyUeHUs, paouayuorHHvle oephexmol.

THE EFFECT OF NEUTRON IRRADIATION ON THE ELECTRICAL PROPERTIES OF
NANO SiO, COMPOUND
R.N. Mehdiyeva

Herein, the effect of temperature and amount of falling neutrons on the electrical properties
of nano SiO,, non-irradiated and irradiated with neutron flux for 5, 10, 15, 20 hours has been
investigated in different frequency regions, the frequency dependence of the electrical conductivity
has been reviewed at 100K, 200K, 300K and 400K constant temperatures, the measurements have
been conducted in the value of 95 in the frequency range of 0.09Hz+2.5MHz at each temperature.

It has been established that the additional radiation defects are generated under the direct
effect of neutron, as well as the effect of the rays emitted by the products formed as a result of
neutron activation. Thus, the change of neutron flux in the range of 6,7-10*"+2,710" n/cm’sec
increases the electrical conductivity of nano SiO, up to 30 times. Mainly two temperature regions
have been found in the temperature dependence of non-irradiated sample, but in neutron-irradiated
sample there are three.

The mechanism of electrical conductivity explaining the obtained results has been given in
the current work.

Key words: Electrical conductivity, nano particle, neutron activation, irradiation period,
radiation defects.

Rayci: akad. B.H. Tagiyev
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UOT 654.9

TUTUM DUYGACLARI UCUN AVTOGENERATOR
SXEMLORININ TODQIQi

R.N. Nabiyev, Q.. Qarayev, R.R. Riistamov

Milli Aviasiya Akademiyasi

Maqalada aeroportlarin  perimetriorinin - miihafizo-xobardarliq sistemlorinda totbiq
edilon tutum duygaclart tigiin montiq elementlarinda qurulan miixtolif avtogenerator sxemlori
tohlil edilmis, rezonans tezliyinin dayismasi ila tolab olunan hassasiigi va stabilliyi tamin edan,
atraf miihitin dayismaSina adaptasiya olunan avtogeneratorun elektrik sxemi islonilmigdir.
Tezlik dayismasinin riyazi gézlamasi Va ya dispersiyasindan istifada etmakla yanlis isadiigmalari
ohamiyyatli daracada azaltmagin miimkiinliiyii gdstorilmisdir.

Agar sozlar: aviasiya tohliikasizliyi, miihafizo-xobordarlq sistemi, tutum duygaci,
avtogenerator, hassas element, rezonans tezlik, mikrosxem, tasadiifi kamiyyatlor, dispersiya.

Aviasiya tohliikasizliyinin tomin edilmasi istigamatlorindan biri - strateji oshomiyyat kash
edon aeroportlarin terror vo ganunsuz miidaxilo aktlarindan etibarli qorunmasi, perimetr iizro
miihafizodon baslayir [1-3]. Perimetrin qorunmasinda totbiq edilon miihafizo-xobardarliq
sistemlarinds olan tutum duygaclari, hossas elementi biitiin meteoroloji soraitlords is¢i gabiliyyatini
saxlayan, ylingiil konstruksiyaya malik effektiv vasitolordon biridir. Hossas element gorunan sahoya
nozarot vasitesi funksiyasini yerina yetirir vo nisboton yiiksok potensiala malik bir vo ya bir nego
metal elektroddan (mass., telefon saho kabelindan) ibarot olur. Tutum duygacilarinin istor sxem
hallindo, istorsa do, isloma algoritminds ¢alisirlar ki, yanlis isadiismo ehtimali miimkiin qodor az
olsun. Elaco do, bu mogsad ilo yiiksok potensialli hossas elementlor méhkom konstruksiyali
hasarlara (domir-beton 16vhoalora, das vo korpic divarlara, qaynaq olunmus metal panelloro vo S.)
torpanmoaz borkidilir, tutum duygaclarmin gévdasi iSa torpaqlanma {igiin asagi potensialli Yerlo
birlogdirilir [4,5].

Tutumun doayismasini geyd etmoak {i¢iin tutum duygaclarinda adoton yarimkegirici cihazlar
osasinda qurulan avtogeneratorlarin tezliklorinin doyismoesino nozarot edilir. iqtisadi cohatdon
somorali olmasi, uzun miiddot imtinasiz islomasi, etibarliligi, zorbo vo vibrasiyaya davamliligi,
eloco do Olgiilorinin kigik vo ¢okilorinin az olmasi, avtogeneratorlarin bu sahodo genis totbiq
edilmasina sabab olmusdur [6]. Obyektin (insanin) ¢okisino vo hassas elements (nazarst edilon
zonaya) yaxinlasma moasafosino uygun olaraq, talob olunan hassasligi tomin edon tezliyin doyismo
diapazonu tezlikmiioyyonedici elementlorin avtogeneratora qosulma (avtogeneratorun qurulma)
sxemindon asilidir [7,8]. Tutum duygaclarinda signal tezliyinin alinmasinda tezlikmiisyysnedici
elementlori asason LC-konturlari vo RC-dvralari, etalon (niimunavi) tezliyin alinmasinda iso kvars
rezonatorlari olan miixtalif avtogenerator sxemlari istifado olunur [9]. Hossas elementin tutumundan
asilt doyison signal tezliyi, etalon avtogeneratorda alinan niimunovi signal tezliyi ilo miiqayisa
edilir, onlarin forgine gora Xobardarliq signali formalagdirilir. Signal tezliyi, eloco do otraf miihitin
doyismasindon asili olaraq doyisir. Bu zaman etalon avtogeneratorun tezliyi kvars tezliyi ilo fikso
edildiyino gora obyektin (pozucunun) yaxinlasmasi olmadiqda da tezliklor arasindaki forq
xabordarliq signalinin igadiisma hoddino ¢ata bilir, noticodo yanlis xobordarliq signali
formalasdirilir. Ona gora, etalon avtogeneratorun tezliyinin doyismasini otraf miihitin doyismasina
adaptasiya etmoklo miihafizo-xobardarliq qurgularinin funksional imkanlarini artirmaq, yanlis
isadiismalarin sayini shamiyyatli doracads azaltmaq miimkiindiir [10].

Elmi-texniki adobiyyatda tutum duygaclarinda tatbiq edilon, avtogenerator-larin hossasligina
uygun olan miivafiq elektrik sxemlarinin qosulma prinsiplari genis tahlil edilmomisdir.

Mogalodo magsad, tutum duygaclarinda totbiq etmok {iglin noazords tutulan, rezonans
tezliyinin doyismosi hesabina tolob olunan hassasligi tomin edan, signal va etalon avtogeneratorlari
gismindo ciitliikdo hazirlanan zaman parametrlorinin yiiksok doqigliklo tokrarlanmasina imkan
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veran, eloca do otraf miihitin doyismasine adaptasiya oluna bilon avtogeneratorun elektrik sxeminin
islonmasi va todgigindan ibarotdir.

Mogsads ¢atmaq {igiin laboratoriya soraitindo miixtalif elektrik sxemli avtogeneratorlarin
rezonans tezliklorinin doyismasi todqiq edilmis, alinan naticalor miigayisali tohlil edilmis, onlarin
iistiin vo ¢atismayan cohatlori miioyyan edilmisdir. Toacriibalor Milli Aviasiya Akademiyasinin Elmi
Todgigat Nogliyyat vo Aviakosmik Problemlor Institutunun Aviasiya Elektronikasi sébesindo
yerina yetirilmisdir. Tacriibolor zamani avtogeneratorun ¢ixis signalimin formasmi vo tezliyini
miioyyan etmok {igclin 6lgmolordo GWInstek GDS 3502 markali ikikanalli rogomli osillografdan
istifado edilmisdir.

Avtogeneratorlar ragomli mikrosxemlor osasinda qurularkon elekrtik sxemlori daha sado,
parametrlori stabil vo tokrarlanan olur [10]. Bunu nozars alaraq, ragoamli mikrosxemlor asasinda
qurulan avtogeneratorlarin rezonans tezliklorinin zamandan asili olaraq doyismolori todgiq
edilmisdir.

1. K155JIA3 mikrosxemlorinds yigilmus iki adod RC-generatoru. Moxsusi rezonans
tezliklorinin doyismosini (dreyfini) miiqayisali todqiq etmok mogsadi ils iki ¢ap 16vhaesindo ayri-
ayriligda hassas elementsiz iki odod avtogenerator sxemi yi1gilmisdir (sok. 1).
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Sok. 1. iki adod mikrosxemds y11lmis RC-generatorlariin hossas elementsiz elektrik sxemi

Zaman kegdikco, doyismo istigamotini vo giymotini miigayisoli tohlil edoarok
miioyyanlosdirmok mogsadi ilo Ry vo R, miiqavimatlori vasitasilo avtogeneratorlarin rezonans
tezliklori maksimum yaximlagdirilmigdir. Ry vo R, miigavimatlorinin, eloco do yeddi saat
miiddatindo yerino yetirilon tocrilbo zamani hassas elementsiz avtogeneratorlarin rezonans
tezliklorinin doyisilon giymatlori cod. 1-do qeyd edilmis vo doyismo giymatlorino uygun qrafik
tosvirlor sok. 2-do gostorilmisdir.

Cadval 1
K155JIA3 mikrosxeminds y1gilmis iki adod RC-generatorunun tezlik giymatlori va
bu giymatlor arasindaki forg

| avtogenerator Il avtogenerator f- f; Vaxt
1, (MHs) R;, Om f, (MHSs) R,, Om Af (MHs) saat

1 25,8700 814 25,8620 680 -0,008 09:00
2 25,6811 814 25,6788 680 -0,0023 10:00
3 25,6522 814 25,6572 680 0,005 11:00
4 25,6444 814 25,6469 680 0,0025 12:00
5 25,6510 814 25,6640 680 0,013 13:00
6 25,6544 814 25,6578 680 0,0034 14:00
7 25,6680 814 25,6689 680 0,0009 15:00
8 25,6776 814 25,6763 680 -0,0013 16:00
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1, 2 va 3-cii bandlards yerins yetirilmis tocriibalords f; vo f, tezliklori uygun olaraq, birinci
Vo ikinci avtogeneratorlarin tezliklori, Af = (f; - f1) bu tezliklor arasindaki forqdir.

f. MHss
25,90
Af= 0,008 — f1
25,85 —_—
-2
25,80

25,75 \

25,65 AF=10,003

Af=0,0008
Af = 10,0013

013

Af= 10,0025

25,60

25,55

25,50 r r r T 7 : : , »
0 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 f, Zaman

Sak. 2. K155JTA3 mikrosxemlarinda y1gilmus iki odod RC-generatorunun
tezliklorinin doyismo grafiklori

Cod. 1-do vo sok. 2-do qgeyd edilon qiymotlorin miigayisasindon goriiniir ki,
avtogeneratorlarin tezliklorinin doyismasi tosadiifi xarakterlidir vo Af tosadiifi kemiyyatin biitiin
miimkiin qiymatlorinin riyazi gézlomasi, dispersiyasi vo ortakvadratik meyli uygun olaraq, M1(Af)
= 0,00165; Dy(Af) = M1[Af]] - (M1[Af])? = 0,000033; 61(Af) = 0,0057 olar.

2. 7400 markah mikrosxemlords yigilmis iki adod RC-generatoru. K155JIA3 markali
mikrosxemlor, onlarin analoqu 7400 markali mikrosxemlor ilo ovoz edilorok, 4-cli bonddo tosvir
edilon tocriiba tokrar edilmisdir (sok. 1).

Bu halda, R; vo R; miigavimatlorinin, eloco do yeddi saat miiddatindo yerino yetirilon
tocriibo zamani hassas elementsiz avtogeneratorlarin rezonans tezliklarinin doyisilon giymatlori cad.
2-do geyd edilmis vo doyismo giymatlorine uygun grafik tosvirlor sok. 3-do gostorilmisdir.

Cadval 2
7400 mikrosxemlorinds y1g1lmis iki adoed RC-generatorunun tezlik qiymatlori vo bu
giymatlor arasinda olan forq

N | avtogenerator | 11 avtogenerator f,- 1, Vaxt

f; (MHs) R; (Om) f, (MHs) R, (Om) Af (MHs) saat
1 26,0515 807 26,0627 809 0,0112 09:00
2 25,8806 807 25,8802 809 -0,0004 10:00
3 25,8666 807 25,8659 809 -0,0007 11:00
4 25,8534 807 25,8533 809 -0,0001 12:00
5 25,8660 807 25,8830 809 0,017 13:00
6 25,8776 807 25,8724 809 -0,0052 14:00
7 25,8643 807 25,8636 809 -0,0007 15:00
8 25,8379 807 25,8384 809 0,0005 16:00

Cod. 2 vo sok. 3-0 osason, Af tosadiifi kemiyyatin biitiin miimkiin qiymatlorinin riyazi
gbzlomosi, dispersiyasi vo orta kvadratik meyli uygun olaraq, Ma(Af) = 0,0027; Da(Af) = Mz[Afz] -
(M2[Af])? = 0,000048; c2(Af) = 0,0069 olar.
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Sok. 3. Ayri-ayriliqda iki adad 7400 markali mikrosxemdas y1gilmis RC-generatorunun
tezliklorinin doyisilmasins uygun qrafiklor

Qeyd edildiyi kimi, 1-ci vo 2-ci bondlordo tosvir edilon tocriibalordo alinan qiymatlor
tosadiifi xarakterlidir vo miixtalif giinlorda yerina yetirilon tacriibalords tokrarlanmir. Eyni zamanda,
tezliklor arasinda artma vo azalma istigamotinda forglor do mévcuddur. Masalon, cadvallardan va
grafiklordon goriindiiyii kimi, bir giin orzindo miiqayisa olunan tezliklorin forginin maksimum
giymoti K155JIA3 markali mikrosxemlar iigiin 13 kHs, onlarin analoqu 7400 markali mikrosxemlor
ticiin 17 kHs olmusdur.

Sak. 2 va sok. 3-do verilmis grafiklora asasan demok olar ki, tacriibalorin miixtalif giinlards
yerino yetirilmosino baxmayaraq, hor iki avtogeneratorun tezliklori zaman kegdikca, cox kigik
forglo eyni gaydada doyisir. Hor iki avtogeneratorun tezliklorindo yaranmis on ¢ox doyisilmo
glinlorin eyni vaxtinda (13:00) olmusdur. Ehtimal ki, bu da homin vaxtlarda otraf orazido yaranmis
radiomaneslarlo slagalidir. Ona gora do, bu dayisilmoalor 6lgmalords yaranmis kobud xota hesab
edilorok, nozars alinmaya bilar [11].

Hor iki banddo verilmis avtogenertorlarin sxemindo eyni markadan olan mikrosxemlorin
yerlorini doyisdikdo vo ya onlardan birini eyni markali digar mikrosxemls ovoz etdikdo rezonans
tezliklor arasinda koskin forq yaranmisdir. Bu da, avtogeneratorlarin tezlik xarakteristikasinin totbiq
edilon mikrosxemin parametrlorinin texnologiya ilo alagali sopilmasindon asililigini yaradir. Ona
g0ra do, sxemdo tatbiqg edilon mikrosxemlorin segilmasi vacibdir.

Umumiyyatlo, RC-generatorlarina moxsus asagida sadalanan osas ¢atismamazliglari qeyd
etmok olar:

- eyni nominalli elementlorin (R vo C-nin) parametrlari doqiqlikls barobar olmur;

- kondensatorlar kohnalmo effektino malikdir;

- sxemdao alave tutumun istiraki tutum duygaclariin hassasligini agag salir;

- RC-nin istiraki etalon elementlorin totbiqini tolob edir ki, bu da sxemin qiymatini artirir.

Gostorilon catismamazliglart aradan qaldirmaq moagsadi ils, tezlikmiioyyanedici element
gisminds toplu parametrli RLC elementlarindan istifads edilmayan iki avtogeneratorlu diferensial
tutum duygaclarinin sxemlorinin islonilmasi magsadsuygundur. Bu magsad ila, sok. 1-do gostarilon
sxemds R miigavimatini oks-alags dovrasindon gétiirmaklo mikrosxemin imkan verdiyi on yiiksok
tezlikdo hayacanlanan avtogenerator sxemi olds etmok miimkiindiir. Bu halda, tezliyin qiymati
mikrosxemin hazirlanma texnologiyasi va hassas elementin tutumu ilo miioyyan olunur.

3. 7400 markah iki adod mikrosxemds yigilan iki avtogenerator [12]. 1-ci vo 2-Ci
bondlordo yerino yetirilon tocriibolordo geyd edilon g¢atismamazliglari nozoro alarag, hor iki
avtogenerator bir cap 16vhasi iizorindo sok. 4-do gdstaorilon sxem iizro qurulmusdur. iki odod
avtogenerator sxemini qurmagq {i¢iin iki odod rogomli mikrosxemdon istifado edilmisdir.
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Sxemin asas Ustlinliiyli ondadir ki, hor iki mikrosxem daxilindo yerlogon mantiq elementlori
hor iki sxemdo simmetrik carpaz paylandigina goro konar tosirlorin doyismosi zamani
avtogeneratorlarin xarakteristikalar1 eyni qaydada doyisir [10]. Bu da, otraf miihitin vo qida
gorginliyinin doyismosi zamani avtogeneratorlarin sinxron islomasini tomin edir vo onlardan birini
kvars totbiq etmodon etalon avtogenerator qismindo istifado etmoyo imkan verir.

I avtogenerator II avtogenerator

|_ DD1.1 bpD1.2 bpD1.3 DD1.4 I

1 Rl 9 12 |

&l [1&]s & &

Cixey

Sok. 4. Iki adod 7400 markali mikrosxemdos qurulmus iki avtogeneratorun elektrik sxemi

Avtogeneratorlarin rezonans tezliklorinin zaman keg¢dikco doyismolori GWlInstek GDS 3502
markal1 ikikanall1 roqamli osillograf vasitoesilo geyds alinmisdir (sok. 5). Goriindiiyl kimi, har iki
avtogeneratorun rezonans tezliklori zaman keg¢dikco, bir-birino nisbaoton c¢ox kicik forqlo sinxron
sokildo doyisir.

Sok. 4.-do gostorilmis hor iki avtogenerator sxeminds R vo C-don istifado edilmir, bu da,
belo elementlorin parametrlorinin dogigliyina qoyulan yiiksok taloblori aradan qaldirir. Malumdur
ki, oks alago dovrasinds miigavimotdon istifads edilmadiyina gora avtogenerator maksimum tezlik
rejiminda igloyir. Qeyd etmok lazimdir ki, otraf miihitin doyismosino adaptasiya olunmasi {igiin
tutum duygaclarinda istifads edilon varikapa, burada ehtiyac qalmir [10, 13].

Eyni gaydada yerins yetirilon tocriiba zaman1 hassas elementsiz avtogeneratorlarin rezonans
tezliklorinin doyisilon giymatlori cad. 3-do gqeyd edilmis vo bu giymotlora uygun grafik tosvirlor sok.
6-da gostorilmigdir.

Cadval 3

Iki odod 7400 markali mikrosxemdo qurulmus iki avtogeneratorun tezlik giymsotlori vo

bu giymatlor arasinda olan forq

N | avtogenerator 11 avtogenerator f,-f; Vaxt

f; (MHs) R; (Om) f, (MHs) R, (Om) Af (MHs) saat
1 30,8446 - 30,8439 - -0,0007 09:00
2 30,5440 - 30,5473 - 0,0033 10:00
3 30,5289 - 30,5290 - 0,0001 11:00
4 30,5381 - 30,5385 - 0,0004 12:00
5 30,8967 - 30,8976 - 0,0009 13:00
6 31,0029 - 30,9976 - -0,0053 14:00
7 31,0064 - 31,0034 - -0,003 15:00
8 30,6934 - 30,6926 - -0,0008 16:00
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Cod. 3-0 asason, demak olar ki, kobud xata geyds alinmayib. Af tosadiifi kamiyyatin biitiin
miimkiin qiymatlorinin riyazi gozlomasi, dispersiyasi vo orta kvadratik meyli uygun olaraq, M3(Af)
= -0,00064; D3(Af) = M3[Af] - (M3[Af])* = 0,0000059 va 63(Af) = 0,00243 olur.

Af tosadiifi komiyyotin dispersiyasi, onun qiymatlorinin sopalonmo &lgiisiinii  gostorir.
Dispersiya ¢ox kigik olduqda, Af tasadiifi kamiyystin miimkiin giymotlori onun riyazi gézlomasi
otrafinda toplasir (konsentrasiya olur). Dispersiya ¢ox boylik olduqda, Af tesadiifi kemiyyatin
miimkiin gqiymatlorinin har hansi qiymat strafinda “yi1gilmas1” miimkiin deyil [14].

Sok. 5. iki adod avtogeneratorun rezonans tezliklarinin ikikanalli osillograf vasitosi
ilo geydo alinan dayisilmalori

Beloliklo, 1, 2 vo 3-cii bondlordo tosvir edilmis tocriibalordo Af tosadiifi komiyyatin
dispersiyalarini (D1(Af) = 0,000033; D2(Af) = 0,000048 vo D3(Af) = 0,0000059) miigayiso etdikda,
bela bir naticoys galmak olar ki, 3-cii bonddo olan tocriibodo hesablanmis dispersiyanin giymati
digarlarindan dofalorls kigikdir (D3(Af) / Di(Af) = 0,179 va D3(Af) / Dy(Af) = 0,123). Bu da onu
gostorir ki, avtogeneratorlar sok. 4-do gostorilon sxem iizro yigildiqda, tezliklorin bir-birino daha
¢ox sinxron sokilda doyisilmasi bas verir.
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Sok. 6. Iki adod 7400 markali mikrosxemds qurulan iki avtogeneratorun tezliklorinin
zamandan asili doyisma qrafiklori
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Qrafiklordon goériindiiyti kimi, yeddi saat oarzindo yerina yetirilmis tocriiba zamani har iki
avtogeneratorun rezonans tezliyi bir-birina sinxron sakilds dayisilir. Bu sinxron doyisilmalars, elaca
do R vo C parametrlordon asililigin olmamasina asaslanaraq demok olar ki, sok. 4-do gostorilon
sxem iizra y1gilmig avtogeneratorlarin tutum duygaclarinda totbiq edilmasi magsadsuygundur.

NOTICO

Miihafiza-xobordarliq sistemindo totbiq edilon diferensial tutum duygaclarinin iki
avtogeneratorlu sxemlorinds tezlikmiioyyonedici element gismindo toplu parametrli RLC
elementlorindan istifade etmamok magsodauygundur. Bu halda, montig elementlorinds qurulan va
daha stabil parametrlors malik olan, avtogeneratorlarin tezliklorinin doyismasi, eloca do varikapdan
istifado etmodon otraf miihitin doyismosine adaptasiya olunmasi, hassas elementin tutumunun
doyismasi ilo tamin olunur.

Hossas elemento pozucunun yaxinlagsmasi zamani tutum duygaclarinda signal vo etalon
avtogeneratorlarinin tezliklorinin forgindon istifado etmoklo yanasi, tezlik doyismoalorinin riyazi
gbzlomasi Vo ya dispersiyasindan istifado etmoklo yanlis isodiismalori ohomiyyatli doracoads
azaltmaq miimkiindiir.
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HCCIE/JOBAHHE CXEM ABTOTI'EHEPATOPOB JlVTA EMKOCTHbBIX JIATYHKOB
P.H. Habues, I H. I'apaes, P.P. Pycmamos

B cmamuve AHAIUZUPOBAHbL PA3NIUYHbIE CXEMbL ABMO2EHEPAMOpPO8 HA OCHOB€ J102UHYECKUX
SNIEMEHMOE Ol eMKOCIIHBIX ()amuukoe, UCNOIb3YeMblX 6 cucmemax OXPGHHOIZ cucHaauzayuu
nepumempoe asponopnioe, pa3pa60maHa SJleKmpudecKkas cxema asmocenepamopa, U3MeHeHUue
uacmomsl  pe3oHaHca Komopozo obecneyusaem H€O6x00u]l/lyl0 uyecmeumeilbHocnbs u
cma6wszocmb, u adanmupoeana K UBMEHEHUAM OprDfCCZIOL(/;el/vl cpedbz. Iloxaszano, umo, UCnoib3ys
mamemamuyeckoe O0XCUOAHUEe UIU Oucnepcuio UBMEHEHUS Yacnionivl, MOINCHO 3HAYUMEIbHO
YMEHbULUMDb JIOJCHbIE MPEBOCU.

Knwuesvie cnoea: asuayuorRHa 68307’16107—106‘”’117, cucmema OXPCZHHOIZ cucHaluzayuu,
eMKOCIHOU Oamquk, aemocenepamop, qyecmeumeﬂbﬂbzﬁ ojlemennt, pe3OHAHCHas dYacmoma,
MUKpOCXEM, Cﬂy‘{aL?Hble 6EJ/IUYUHDL, ducnepcuﬂ.

RESEARCHING OF AUTOGENERATOR CIRCUITS FOR CAPACITIVE SENSORS
R.N. Nabiyev, G.I. Garayev, R.R. Rustamov

In article was analyzed different schemes of auto oscillators based on logic elements for
capacitive sensors used in security and warning systems of airports perimeters, was determined the
electric scheme of an auto oscillator, which change of resonance frequencies provides the
necessary sensitivity and stability, and also was adapted to environmental changes. It is shown that
by using the mathematical expectation or variance of the frequency variation, it is possible to
significantly reduce false alarms.

Keywords: aviation security, guarding-warning system, capacitive sensor, autogenerator,
sensitive element, resonant frequency, microcircuit, random quantities, dispersion.

Raygi: t.e.d., prof. X.I. Abdullayev
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UOT 629.7.058.6

UCUS MOLUMATLARININ QEYDIYYATI VO EMALININ MOVCUD
METOD VO VASITOLORININ ARASDIRILMASI

N.N. Kalbiyev

Milli Aviasiya Akademiyasi

Moaqgalada postsovet makaninda istismarda olan ugus aparatlarinda istifads olunan bort
geydiyyat qurgularinda toplanmig malumatlarin yeriistii emal sistemlarinin yenilonmasi
masalasina baximisdir. Bu magsadla miixtalif tipli bort geydiyyat qurgularinda toplanan ucus
malumatlarimin strukturu, onlarin moveud emal tisullari, o ciimladan tatbiq olunan texnoloji vo
metodoloji prosedurlar arasdrimigdr. Ugus moalumatlarimin torkibi, u¢us parametrlorinin
kodlasdirilmast va kadrlarda yerlagdirilmasi, real fiziki komiyyatlorin alds olunmasi tisullari
maoveud texniki sanadlor asasinda daqiqlasdirilmisdir. Aragsdirilan bort geydiyyat qurgularinin
tipindan va istehsal¢isindan asili  olmayaraq oxsar normativiordan istifads edilmoasi
aydinlasdirilmisdir. Naticado miixtalif tipli bort gqeydiyyat qurgularinda toplanan ucus
malumatlarimin emali iigiin timumi asaslarda yeriistii emal sisteminin yaradilmasi miimkiinliiyi
tasdigini tapmisdur.

Acar sozlar: ucus aparati, bort geydiyyat qurgusu, ucus hadisalori, ucus malumatinin
emall, yeriistii emal sistemi.

Giris

Uzun miiddst istismarda olan, lakin istismar miiddoti bitmomis ugus aparatlarinin
modifikasiya olunmasi bdyiik xorc tolob etdiyindon onlarin yeni texnologiyali cihazlarla tomin
edilma saviyyasi adaton gonastboxs olmur. Bundan basqa, hamin aparatlarin todricon yararsiz hala
diismiis komokgi istismar sistemlorinin do eynisi ilo avozlonmasinin miixtolif xarakterli ¢otinliklori
sobabindon ¢ox xorc tolob etmoyon yeni sistemlorlo ovoz edilmosi zorurati yaranir. Bu sabobdon
istismar edilon sistemlorin Oyronilmasi, onlarda istifads edilon texnologiyalarin moanimsanilmasi vo
tokmillogdirilmosi tolob olunur. Qeyd edilon problemlor ugus aparatlarinin bort qeydiyyat
qurgularinda (BQQ) vo onlarda toplanmis molumatlarin yertistii emal sistemlorinds do movcuddur.
Mogalods postsovet mokaninda istismarda olan ugus aparatlarinin eyniadli sistemlorinin
yenilonmasi zamani tolob olunan texnoloji malumatlarin tahlili aparilmisdir.

Ucus parametrlorinin geydiyyati vo emal zominlari

Ugus tapsirigimin yerind yetirilmasi keyfiyystinin vo ugus heyatinin hazirliq saviyyasinin
qiymatlondirilmasi, homginin ugusun tohliikasizliyinin tomin edilmasi masalalori pilotaj vo diger
texniki sistemlorinin gdstaricilorinin qeyd olunmasi ilo yanasi emalin1 da talab edir. Uguslararasi
qisa vaxt arzinde alinan naticolora gora aparilan operativ qiymotlondirma osasinda ugus aparatinin
va heyatinin ndvbati ugusa buraxilib-buraxilmamasi qarar1 qobul edilir.

Ugus parametrlorinin gqeydiyyati vo emali proseslori asagidaki marhalslordon ibaratdir:

- ucus molumatinin real vaxt miqyasinda bort geydiyyat qurgularinda (BQQ) toplanmast;

- ugusdan sonra ucus molumatinin bort qeydiyyat qurgusundan yeriistii emal sistemino

(obyektiv nozarat sistemi) kogiirtilmasi;

- ucus molumatinin ilkin emals;

- ucus parametrlorinin ekspress vo vizual (qrafiki) analizi,

- ucus trayektoriyasinin ugus tapsirigina uygunlugunun yoxlanilmasi [1-9].

Movcud geydiyyat vasitolori vo metodlari

Bort geydiyyat qurgular1 — fiziki parametrlorin 6l¢ii vasitolori (vericilor), ceviricilor (tezlik-
kod, gorginlik-kod va s.), yaddas qurgulari (qorunan va qorunmayan), kabel-kommunikasiya
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vasitolorindon ibarat olurlar vo xiisusi hallarda slave audiovizual sistemlorlo tochiz edilirlor. Biitiin
parametrlor vo audiovizual molumatlar real ugus vaxtina uygun olaraq qeyds alinir [1-12].

Moveud BQQ-lorin yaddas modullarinda miixtalif fiziki dasiyicilardan istifado olunur: polad
tel, magnit lent, sort yaddas qurgusu (flash). Dasiyicida malumatlar roqemsal olaraq geyd olunur.
BQQ lorin yaddasina yi1gilmis ugus molumatinin emali {i¢lin yeriistii emal sistemino kocliriilmosi

ticlin miixtolif texniki-program vasitolorindon istifado olunur. Kogiiriilmiis molumatlarin strukturu
dastyicidaki ilo eyni olur vo BQQ-nin pasportuna miivafiq olaraq parametrlorin segilmasi lazim
golir [1-5, 11, 12].

Tohlil olunmus “TECTEP”, “BUR”, “MSRP” tipli BQQ-lorde molumatlar “kadr” vo
“yarimkadr” adlanan qruplar halinda qeyd olunur. Hor bir molumat qrupu bir saniyalik ugus
dovriinl ohato edir vo 32/64/128/256/512 sayda 8/12/16 bit informasiya 06l¢ii vahidindon ibaratdir.
Hor bir informasiya 6l¢ii vahidi konkret fiziki komiyyati, yaxud onun bir bdliimiinii ifads edir vo
siradaki yerino goro iinvanlanir. Hor bir “kadr” vo “yarimkadr” maoxsusi sinxrosignallar, yaxud
sinxroimpulslarin komayi ilo forqlondirilir. “Kadr’lardaki informasiya 6l¢ti vahidlorinin say1 ugus
aparati tipinin dinamikliyi ilo miitonasibdir, yoni yiliksok manevrli toyyarolords daha boyiik
(512/256), yiik toyyarslorindo vo helikopterlordo daha kigik (128/64/32) sayda informasiya olgii
vahidlorindon ibarst “kadr”lar istifads edilir. Helikopterlords geyds alinan parametrlorin say1 az olsa
da informasiya 6l¢ii vahidlorinin bit 6l¢iisii (doqiqliyi) daha yiiksok olur [1-5].

Informasiya vahidlari “analoq”, “binar”, “kod” vo “hesablanan” adlanan novlora ayrilirlar.
Binar parametrlor montigi “0” vo ya “1” ilo qiymetlondirilir vo “kadr’da konkret iinvanlarda
comlogdirilir, yaxud digor informasiya ol¢ii vahidlorinin yiiksok bitlorinds qeyd edilir. “Kod”
parametrlori birbasa roqomsal ¢ixist olan 6l¢ii cihazlarinin naticalorini, yaxud ugus heyatinin daxil
etdiyi xidmoti parametrlori oks etdirir. Homin xidmoti parametrlor ugus aparatinin seriya, bort vo
reys nomrolorindon, ugus tarixi vo astronomik vaxtdan, homginin digor tipli molumatlardan ibarot
olur. “Hesablanan” parametrlor bortkompiiterin hesabladig1 parametrlordir. Niimunao {i¢iin cad. 1-do
bozi helikopterlords istifado olunan “BUR” tipli BQQ-lords parametrlorin yerlosma ardicillig
verilmisdir. Codvaldon goriindiiyli kimi 16 binar parametr 2 bayta yerlosdirilir vo biitlin parametrlor
olgiilon fiziki komiyyotin dinamikliyino uygun olaraq bir ne¢s iinvanda geyd olunur [1-12].

Cadval 1

Ne | Adin ixtisar Parametrin adi Unvanlar Bit
1 2 3 4 5
1 | SINXS Sinxronsoz 1 1-8
5 | xAp Aparict .Vil’ltir.l iimumi. addlml va ya slirlingacin 2 18 | 34 | 50 | 1-8

avtomatik ayilma voziyyati
3 | XPROD Idaroedici dastayin vaziyyati - uzununa 3 |19 |3 |51 |18
4 | KR Meyl bucagi 4 |20 | 36 | 52 | 1-8
5 | u27 Sabit corayan sininds gorginlik 5 1-8
6 | TG Maillik bucagi 6 | 22 | 38 | 54 | 1-8
7 | XPOP Idaroedici dostayin voziyyati - enino 7 | 23|39 | 55|18
8 |V Cihaz siirati 8 | 40 1-8
9 | HQ Geometrik hiindiirliik 9 | 41 1-8
10 | NTK1 Sol miiharrik turbokompressorun dovrlar say1 10 | 26 | 42 | 58 | 1-8
11 | NTK2 Sag miiharrik turbokompressorun dévrlorsayr | 11 | 27 | 43 | 59 | 1-8
12 | NNV Aparici vintin dovrlar say1 12 | 28 | 44 | 60 | 1-8
13 | TR1 Sol miiharrik kompressor turbininin gixisinda 13 | 45 1-8

Jazin temperaturu
14 | HB Barometrik hiindiirliik 17 | 49 1-8
15 | XSHR Quyruq reduktor 16vbarinin horakati 24 | 56 1-8
16 | TR2 Sag miiharrik kompressor turbininin gixisinda 29 | 61 18

Jazin temperaturu
17 | Zaman Saniy9, doqigp, saat 37 1-8
18 | OQS1 Osas hidrosistemin dayanmalari 14 | 30 | 46 | 62 1
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1 2 3 4 5
19 | RQS2 Tokrarlayici (kdmokgi) hidrosistemin iglomosi 2
20 | RM1 Sol miihorrikin zaif yag tozyiqi 3
21 | RM Sag miiharrikin zoif yag tozyiqi 4
22 | RMRED Osas reduktorun zoif yag tozyiqi 5
23 | BK BK dilymasinin sixilmasi 6
24 | VIBR1 Sol miiharrikds tohliikali titroyiglor 7
25 | VIBR2 Sag miiharrikdo tohliikali titroyislor 8
26 | PJR Yangin (Umumi) 1
27 | HQOP Tohliikoli hiindiirliik 2
28 | NRBRAB Con nasosunun iglomasi 3
29 | QTA Ehtiyyat yanacaq qalig1 4
30 | STR1 Sol miihorrikin yaginda yonqgar 15131 ] 471 63 5
31 | STR2 Sag miiharrikin yaginda yongar 6
32 | RSVYZ Radioolagoys ¢ixis 7
33 | PZU Miiharrikin qizma daracasi 8

Analoq parametrlorin doyismo dinamikasinin tohlili prosesinde komiyyat-kod-kemiyyot

cevrilmolorinin doqiqliyi miithiim ohomiyyat kasb edir. Analoq parametrlorin real fiziki qiymotlorini
olds etmok iicilin “kod-fiziki kemiyyat” (“tarirovka”) ¢evirma cadvallorindon istifads edilir. Konkret
ucus aparatinin siirotini xarakterizo edon kodlar vo real fiziki qiymotlor arasindaki asililiglar
niimuna {iglin cad. 2 vo sok. 1-do verilmigdir. Cadval vo grafikdon goriindilyli kimi asililiq azsayli
noqtalor vasitesi ilo ifado olunur vo 6l¢ii cihazinin fiinksionalligina uygun solis (hamar) ayrilorls
aproksimasiya olunur [2, 3, 11, 12].

Cadval 2
Kod 21 [ 22 [ 26 [ 30 [ 39 [ 49 [ 59 [ 72 [ 90 [ 114 | 142 [ 172
(kﬁ]‘}g;;t) 0 | 100 | 200 | 250 | 400 | 500 | 600 | 700 | 800 | 900 |1000 |1100
200
[l 1 1 1 1 1
0 200 400 600 800 1000 1200
Siirat

Ucus molumatinin emah metodlar:
Fiziki komiyyatlorin 6l¢iilmoasi, koda cevrilmasi, qeydiyyati, kogiiriilmosi, koddan geri

Sak. 1. Siirat parametrinin kod-fiziki qiymot asililiginin grafiki

cevrilmoasi proseslori ¢oxlu sayda instrumental vo metodik xarakterli Xatalarla miisayiot olunur.
Kogiiriilmiis molumatlarin tamhigr ilk névbado Xxidmati parametrlorin yoxlanilmasi vasitasi ilo
doagiqlosdirilir. Niimuns ti¢iin cad. 3-do bazi helikopterlards istifads olunan “BUR-1-2J” tipli BQQ-
lorda xidmati parametrlorin yerlosma ardicilligi verilmisdir. Misal tigtin 2019-cu il uygun iinvanda
660001621001 kodu ilo geyd olunur. Burada, xatlonmis rogomlar 8861 xidmati soziin adini (“il”),
00011001 ragomlari isa giymati (“19”) tayin edir [5-7, 11, 12].
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Cadval 3
(t=toklik, O—onluq, Y—yiizliik, M—minlik, OM—on minlik, YM—yiiz minlik, alv—kasr hissa)
Yarim| XS K.Od .S.OZ XS. de.l.n ot Mbolumatin formasi (1 s6z = 12 bit)
Kadr kadr | Ne Bit némrasi s0z
“112 11 6 5 (XS) 10 9 8 7 4 3 2 1
1 |4]/0 001 Il O4 | 03|02 |01 | t4 | t3|¢t2|tl
2 |»,/0 0 10 Ay 0 0 0 |01 | t4 | t3 | t2 | t1
L1 3 |3/0010 Giin 0| o|o2|ol|®|t3|© |1
4 |40 011 Bort Ne O4 |1 03|02 |01 | t4 | t3 | 1t2]|tl
1 |5 01 00 o M4 | M3 | M2 | M1 | Y4 | Y3 |Y2]|Yl
> |6 0101 " 0 0 0 0 |OM4|0OM3|0OM2|OM1
2 3 |7 01 10 Reys Ne O4 |1 03|02 |01 | t4 | t3 | t2]|tl
4 |8 0111 o M4 | M3 | M2 | ML | t4 | t3 | t2 | t1
9 1 0 0 O|Morkozlasdirmo| t4 t3 t2 t1 | alv4 | alv3 | alv2 | alvl
1 10/1 001 o 0 0 0 0 |OM4|0OM3|0OM2|0OM1
3 2 11/1 0 1 0] Qalxma ¢okisi |OM4|OM3|OM2/OM1| M4 | M3 | M2 | M1
2 121 011 o 0 0 0 0 |YM4|YM3|YM2|YM1

Ugus molumatiin ilkin emali alqoritminin blok sxemi sok. 2-do tosvir olunmusdur.
Goriindiiylti kimi ilk novbado sinxrosignallar osasinda kadrlar ayird edilir, sonra iso yerlosmo

tinvanlarina asasan xidmati sdzlor vo ugus parametrlori verilonlor bazasina yerlosdirilir.

( Baslangic

)

OXUNIMEas]

Ugus malumati fayhmn

!

e

Kadrlarin sinxrosignallara
asasan avird edilm asi

v

P e e e e e e e

Ugus malumat
faylimin sonu

=

Kadrda xidmati parametrlarin
tovin edilmasi

L

r-----------

Bort No; Reys No
Pilot adi
Hardan-Haraya
Ugus tarixi

¥

Xidmati parametrlara
oiira ugus malumatimin
gevdivyat

Ugus malumatimin
bazada gevdivvan

C

Sok. 2. Ugus malumatinin ilkin emali prosesinin iimumilasdirilmis blok-sxemi

Ucusdan sonra ugus aparatinin vaziyyati ilk olaraq ekspress analiz adlanan morholodo
qiymotlondirilir. Hiindiirlik, haqiqi siirat, uzununa (tangensial) yiiklonmo, saquli (normal)
yiiklonmo, hiicum bucagi vo s. kimi parametrlorin komoyilo qalxma vo enmo anlari, ugus miiddoti,
istismar tolimatlarina osason

eyni
aydmlasdirilir (sok. 3) [2, 12].
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Miiharrikin isa diisma aninda yanacagin miqdar1 1861.54 (kq); 00:46:36 !
Miiharrikin sénma aninda yanacagin miqdari 647.06 (kq); 01:15:48
Yiyiirmanin baslangic1  00:13:34

Qabagq sassinin yerdan ayrilma an1  00:13:55

Yerdan ayrilma am 00:13:59

Yera enma an1  01:06:18

Ucus miiddati 00:52:19

Miiharrikin yerda islama miiddati -00:23:07

Ucus zamani maksimal siirat 700 (km/saat); 00:41:34

Ucus zamani maksimal hiindiirliik 3115.39 (m); 00:54:16

Ucus zamani maksimal vertikal yiiklanma 1; 00:13:59

Ucus zamani minimal vertikal yiiklanma 0; 00:49:03

Maximum M  0.6; 00:41:34

Yerdan ayrilma aninda hiicum bucagi  14.14; 00:13:59

Yera enma aninda hiicum bucagi  20.47; 01:06:18

Ucus zamani maksimal hiicum bucag1  20.47; 01:06:18

Ucus zamani minimal hiicum bucagi -7; 01:10:26

Ucus zamani maksimal tanqaj 37.09; 00:28:27

Ucus zamani minimal tanqaj -36.55; 00:49:05

XARAKTERIK X9TALAR

0 (007 N, O b SR bt e
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B s T T T T S
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Sok. 3. Ugusun ekspress (tocili) analizi niimunaosi

Ekspress analizde suallar yarandigi halda vo yaxud ugus molumatinin daha doaqiq tohlil
edilmosi lazim goldikds signalogramma niimunslori 9sasinda parametrlorin morhololor iizro grafiki
analizi aparilir (sok. 4) [1, 2, 12].

Q=@ 3 0-C D ORI B

| 4% ¥0 (&) miis

Axay.. rotos geiicteosate! |JX - Npoa. ycxoperne [0:43:180 [0:49:440 [3860 NUM ;

a) Qalxma morholosi
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Aviasiya texnikasinda asgkar edilmis nasazhiqlarin
signalogrammalarinin
NUMUNSLORI

Dévrani agsag: Dovranin
sal asmasi
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T nazarst T nazarst tozyiqi asagidir qosulmasi
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3-cii hidrosistemin  Daxili intersepterlarin Xarici intersepterlarin Testerin isinda
tazyiqi agagidir nasazlig nasazhgi nasazliq

= =

MiS-in nasazhig Yanacagin Doyls dilymasinin Buzlagma
gaza qaligi basilimas

b) Signalogramma niimunasi
Sok. 4. Ugus molumatinin grafiki tohlil tasvirlori

Bazon ugus tapsirigiin yering yetirilma solisliyini yoxlamaq ti¢iin ugus trayektoriyasinin
kifayot qodor doqiqliklo toyin olunmast tolob olunur. Ugus zonasinda siini radioongollor
yaradildigindan ugus aparatinin voziyyatini toyin etmok {i¢iin radionaviqasiya sistemlorindon
istifade lazimi notico vermir. Bu masalonin halli bort navigasiya sistemini togkil edon inersial
sistem, hava siiroti sistemi, dopler 6lgma cihazi kimi aqreqatlarin verdiyi parametrlorin kdmayi ilo
xtlisusi alqoritmlor vasitosi ilo tapilir [12].

Natica

Postsovet mokaninda uzun miiddot istismarda olan ugus aparatlarinin bort qeydiyyat
qurgularinin vo onlarda toplanmig molumatlarin yeriistii emal sistemlorinin texniki sonadlorinin
tohlili zamani aydin olmusdur ki, homin sistemlords, tipindon vo istehsal¢idan asili olmayaraq,
oxsar texnoloji normativlordon istifado edilmisdir. Bu, miixtolif tipli bort qeydiyyat qurgularinda
toplanan ucus molumatlarinin yeriistii emal sistemlorinin imumi texnoloji osaslarda yaradilmasi
mimkiinliylinii tosdiq edir. Arasdirma zamani toplanmis texnoloji vo metodoloji molumatlar
iimumilosdirilorok ovozedici sistemlorin is alqoritmlorinds istifado edilo bilor.
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EXPLORE OF EXISTING METHODS AND MEANS OF REGISTRATION AND
PROCESSING OF FLIGHT DATA
N.N. Kelbiyev

The article considers the issue of upgrading ground-based flight data processing systems

from on-board recorders of aircrafts exploited in the post-Soviet space. For this purpose, the
structure of flight data collected by various types of flight recorders, the existing methods for their
processing, including the applied technological and methodological procedures, were investigated.
The composition of the flight information, the coding of the flight parameters and their placement in

the
the

information frames, the methods for obtaining real physical quantities were refined based on
existing technical documentation. Revealed the use of similar standards, regardless of the type

of the investigated on-board recorders and their productors. As a result, it was confirmed that it is
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possible to create on a common basis the ground-based flight data processing system for on-board
data recorders of various types.

Keywords: aircraft, flight data recorder, flight incidents, flight data processing, the ground
flight data processing systems

HU3YUYEHHUE CYIIECTBYROIIIUX METO/IOB H CPE/I[CTB PETUCTPAIIUHU
H OBPABOTKH IIOJIETHOH HH DOPMAILITHH
H.H. Kenbuee

B cmamve paccmampueaemcs 80npoc MOOepHU3AYUU HAZEMHLIX cucmem 00pabomku
NOJEMHBIX OAHHBIX OM OOPMOBBIX Pe2UCMPAMOPO8 TeMAamenbHbIX Annapamos, dKCHIYAMupyembix
6 nocmcosemckom npocmparcmee. C 2moil yenvio ObLIa UCCIE008AHA CMPYKMYPA NOJLEMHbIX
OQHHBIX, COOPAHHBIX PA3IUYHBIMU MUNAMU OOPMOBBIX PE2UCMPAMOPOs, CYuWecmsyouue memoovl
ux o0bpabomku, 6KIOUAs NPUMEHSeMble MEXHOLOUYeCKUe U MemoooN0cudecKue npoyeoypol.
Cocmae nonemmuoti ungopmayuu, KoOuposauwue napamempos nojiema u ux pameujeHue 6
UHDOPMAYUOHHBIX KAOPAX, MEMOObL NOJYYUEHUS PEANbHbIX QUIUYECKUX GeTUYUUH ObLIU YMOUYHEHbL HA
OCHOBe cyujecmayloujeti mexHu4eckou OoKyMeHmayuu. Buisgneno ucnonvzoeanue cxodrcux
HOpMAamue08, He3aUCUMO OMm MUna ucciedyemvlx O6opmosvix pecucmpamopos. B pesyromame
NOOMBEPHCOCHA BO3MONCHOCHb CO30AHUsL HA 00well OCHO8e HA3eMHOU Ccucmemvl 00pabomxu
NONEMHBIX OAHHBIX, COOPAHHBIX HA OOPMOBHIX PESUCIPAX PATUYHBIX MUNOS.

Knwouesvie cnoea: nemamenvHvlii annapam, 00pmosvle YCMPOUCmMEd peucmpayu,
UHYUOEeHMbL Nojema, 0opabomra noJiemHol UHGOpMayUU, HA3eMHAsL cCucmema 0opabomku

Raygi: t.f.d., dos. H.B.Babayev
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IRI SUANBARLARINDA BAS VERO BILON FOVQOLADO HALLARIN
FOSADLARININ PROQNOZLASDIRILMASI MOSOLOLORI

N.T. Nagiyev, S.H. Saforov

Milli Aviasiya Akademiyasi

Moagalada iri su anbarlarinda bas vera bilan févgalada hallar vaxti yariima dalgasi va
cabhasinin parametrlaorinin, onlarin zadalayici effektlorinin, yasayis mantagalorina va digar
obyektlora ¢atacagi vaxtlarimin prognoziagdirilmast masalalori hall edilmisdir. Bunun ti¢tin elmi
adabiyyatda isttifado olunan hesablama metodikasi tokmillogdirilmisdir. Bu aspektda hesablama
eksperimentlori  gaydasindan  istifado  olunmusdur, yoni baxilan obyektin  miivafiq
parametrlarinin ehtimal olunan giymatlori verilir va lazimi hesablamalar aparilir.

Agar sozlor: iri su anbarlar, fovgolada hallar, prognoziagdwma, riyazi model,
hesablama eksperimentlori.

Masalonin aktuallig
Miiasir dovrde diinyanin miixtalif 6lkolorinds hidrotexniki qurgularin vacib torkib hissosi
olan yiizlarlo va minlarlo su anbari tikilimisdir (cadval 1) [8].

Cadval 1
Diinyanin miiayyan 6lkaloari tizra su bondlorinin miqdari
Olko Su bandinin migdar1 | Olka Su bandinin miqdari
Cin Xalq Respublikasi 22000 Kanada 793
ABS 6575 Conubi Koreya 765
Hindistan 4291 Tiirkiyo 625
Yaponiya 2675 Braziliya 594
Ispaniya 1198 Fransa 569

Hidrotexniki qurgu vo tikililor texnogen xarakterli fovqgolado hallarin potensial
monbalarindan biridir. Belos Ki, diinyada hidrotexniki qurgu va tikililords hor il orta hesabla 3000-2
yaxin goza bas verir. Miiasir su anbarlar1 olan hidrotexniki qurgularda bas veran goza va falakatlor
vaxtl insan tolofatt vo madddi ziyanlar tobii folakstlorin fosadlar1 ilo miigayisa olunacaq
doracodadir. Boyiik su anbarlari {izro Beynslxalq komissiyanin materiallar1 gostarir Ki, hidrotexniki
qurgularda 6z fosadlarina gora on tohliikali fovgolads hallar iss onlardan hesablanmis normadan
artiq su kecgorkon yaranir [8]. Onlarin yiiksok riskli istehsalat sahasi kimi intensiv inkisafi, yasayis
montagalarindan va otraf miihitdon ayirmagin qeyri-miimkiinliiyli yarana bilacok fovqslads hallarin
fosadlarinin prognozlasdirilmasi, qarsisinin alinmast va lagvi problemlorinin aktualligini getdikco
artirir.

Azarbaycanda da Olkomizda do iri hocmli su anbarlan tikilmisdir vo onlarin imumi sahosi
1100 km?-o yaxin olub, respublika orazisinin 1,3%-ini ohato edir [1, 2]. Miiasir iqlim doyismalori
soraitindo ekstremal atmosfer yagintilarinin yagmasi intensivliyinin artmasi, uzun miiddstdir ki,
istismar olunan su anbarlarindaki texniki avadanliglarin kohnalmasi, su anbarlarinin diblarinin lillan-
mosinin artmast vo 6lkomiz miihariba soraitindo olduguna goro, onlarin harbi yolla dagidilmasi
mimkiinliiyii miivafiq goza hallarinin yaranmasi ehtimallarin1 artirir.

Yuxarida gostorilonlorlo olagodar olarag, AR-nin su anbarlari {izorindo yerlogmis hid-
rotexniki qurgularda fovqgoalads hallarin bas vermasi vaxti onun fasadlarinin prognozlasdirilmasi va
giymatlondirilmasi masalalari vacib elmi-praktiki shomiyyat kasb edir.
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Aparilmis todqigatin aktualligi iri su anbarlarinda bas vero bilon fovgolads hallarin
fosadlarinin prognozlasdirilmast masalalari il tayin edilir.

Fovgelado hallarda voaziyystin prognozlasdirilmasinin moqsadi onlarin xabardarligi vo
fosadlarinin yumsaldilmasi, qozalarin vo folakotlorin fosadlarinin lagv edilmasi iigiin qiivva Vo
vasitalarin toyin edilmasins aid avvalcadon todbir goriilmasi, fovgalads hallar zonasinin dlgiilarinin,
bina va tikililorin dagilma daracasinin, homginin obyektlorin personali vo ohali arasinda itkilarin
toyin edilmsindan ibaratdir [3, 6, 7, 9].

Noazari hissa

Hidrotexniki qurgu vo tikililords fovgalads hallarin bas vermasi halinda tohliiko manbayi
yarilma dalgast vo onun intensivliyidir. Buna géroe do yarilma dalgasinin parametrlarinin vo onlarin
zodoalayici effektlorinin prognozlasdirilmas: masalalari bu sahads istonilon todgiqatin asasii togkil
edir [5, 6].

Yarilma dalgasinin parametrlorini  giymotlondirmok iciin baslangic molumatlar vo
gostaricilor lazimdir. Hesablamalar iiglin lazim olan baslangic malumatlar asagida verilmis vo sokKil
1-do gostorilmisdir [4, 6]:

Sok.1. Hidrotexniki obyektin cay hissesinds en kasiyinin sxemi

Sakil 1-do L baxilan su basma tasirina moruz gala bilon obyektinin yerlosdiyi yera godor
olan masafoni (km), hg -boandin asagi byefindo cayin orta dorinliyini (m), hy, -¢ayda su rejiminin
todqiq edildiyi baxilan yerds ¢ayim saviyyasino nisbaton obyektin yerlogdiyi arazinin hiindiirliyiini
(m), I —=bandin uzunlugunu (m); Hp -bondin yuxar1 byefindo suyun saviyyasinin hiindiirlitylinii (m),
H, -asag1 byefds cayin dibinin sathinin miitloq hiindiirliiyiinii (m), Hy, -baxilan obyektin yerlogdiyi
yerds cayin dibinin sathinin miitloq hiindirlitytinii Hy, (m), hx —baxilan obyektin yerlosdiyi yerdo
caym dorinliyini (m), B - hidroqurgunun bandinin proranini (su torafindon yarilmig yerin eni) (m)
gostarir.

Bond yarildigdan sonra vaziyyeati giymatlondirmak iiclin asagidaki gostoricilor miioyyan
edilmalidir [4, 6]: 1) yarilma dalgasinin maksimal hiindiirliyii h (m); 2) yarilma dalga axininin
maksimal siirati V (m/s); 3) subasmaya maruz galan senaye sahasinds su axininin orta siirati Vo
(m/s); 4) sonaye obyektinin subasma hiindiirliiyi hz: (M); 5) yarilma dalgasi cobhasinin sanaye
obyektino golib ¢atmasi vaxti tepn, (Saat); 6) yarilma dalgasinin yalinin sanaye obyektino golib
catmas1 vaxti tyy (Saat); 7) obyektin sonaye sahasinin subasma davamiyyati t (saat).

Bu gostoricilorin giymatlorinin hesablanmasi {igiin olagodar todqgiqatlarda genis istifado
olunan asagidaki riyazi modeldan istifads olunmusdur.

Hp = Hpp — o, m, 1)

Hm = Hom — hk, m. (2)
burada Hpp - bond yaninda ¢ayin sahil xotlorinin miitloq hiindiirliiyii; Hom- obyektin yerlosdiyi yerin
yaninda c¢aym sahil xatlorinin miitloq hiindirliytidir. hg, hx kemiyyatlori topografik Xoritalorin
kémayi ilo, Hpp, Hom tolob olunan kasiklords hiindiirlilyiin horizontallarina asasen vo ya orazinin
profilinin qurulmasi vasitasilo tayin edilir.
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Hidrotexniki obyektin texniki soanadlorindon bondin yuxari byefindo suyun saviyyasinin
layihologdirilmis hiindiirlityli (Ho) Vo bandin uzunulugu (L) gotiirtliir.

Hidrotexniki qurgunun bandinin proraninin, yani yarilma yerinin nisbi kamiyyati (3), ¢ayin
baxilan hissasindos su sathinin hidravlik mailliyinin giymati iss (4) diisturu ilo toyin edilir:

B =2, 3)

nisbi |

BRI (4)

Bondin miimkiin dagilmasi prognozlasdirilarkon, bondin gdévdasinin 25, 50 vo 100%
dagilmaya moruz qalmasi hallari ti¢iin hesablamalarin aparilmasi magsadsuygun sayilir.

Obyekt ¢orgivasinds yarilma dalgasinin hiindiirlilyii vo maksimal siirati ¢aym hidroloji vo
topoqrafik soraitindon asilidir asagidaki diisturlar vasitasilo hesablanir:

" ,m; (5)
V, +L

A
,/V\, +L
burada An, Vi, Ay, Vy — bandin yuxari byefindo suyun saviyyasindan (Hg, m) (su anbarinin su
saviyyeasinda), ¢ayin hidravliki meylliyindoan (i) (¢aym doniz saviyyssinden hiindiirlitytiniin 1000 m
uzunluga nisbati Kimi tayin olunur) va proranin nisbi enliyindon (B) asili olan amsallardir vo onlarin
giymatlori miivafiq cadvallords verilir [4, 6, 7].

Sonra, bizim torafimizdon [4, 6, 7]-do verilmis codval malumatlar1 asasinda su bandlorinda
suyun saviyyssinin miixtolif giymatlorindon, homginin Ho, 1 vo L —don asili olaraq sonaye ob-
yektinin yerlosdiyi yero yartlma dalgasinin yalinin tyy (saatla) vo cobhasinin tepn, (Saatla) golib
catmast vaxtlarinin toyin edilmasinin reqressiya tonliklori alinmis vo cadval 2-do verilmisdir.
Alinmisg tonliklor eksponensial novlii tonliklordir vo onlarin korrelyasiya omsallari (1) ¢ox yiiksokdir
vo 0.92-don az deyil. Riyazi statistikadan malumdur ki, iki doyison kemiyyat arasinda korrelyasiya
omsallar1 0.70-don boyiik olduqda alman tonliklori ugurla istifado etmok olar. Bu zaruriyyot
fovgolado hallarin fasadlarinin prognozlasdirlamsi vaxti ¢oxvariantli hesablamalarin aparilmasi
sobobindon yaranmisdir.

V = ,m/san, (6)

Cadval 2
Reqgressiya tonliklori vo onlarin korrelyasiya amsallari
Ho i Vaxt Tanlik r

e i 7, =0.6002 - exp(0.0290 - L) 0.94

om | T | 7, =35393-exp(0.0211- L) 0.96
o Tyal 7, =0.6217 -exp(0.0271- L) 0.94

=10 oo 7. = 2.2365 - exp(0.0214 - L) 0.96

. T 7, =0.3317-exp(0.0292- L) 0.93

wom TV Tt 7. —3.0083-exp(0.019L- L) 0.97
. T r, =0.3079 - exp(0.0273 L) 094

=10 oo 7. =2.0191-exp(0.0191- L) 0.96

Tl 7, =0.1647 - exp(0.0262 L) 0.95

gom | i=10" . 7. =0.3492 - exp(0.0262- L) 0.2
- 7, =0.2091- exp(0.0260 - L) 0.96

1=10° Tt 7. = 16547 -exp(0.0177- L) 097
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Bundan sonra sonaye obyekti rayonunda yarilma dalgasinin baxilan araziys golib ¢atdigdan
sonra orazinin subasmasinin davamiyyati hesablanmigdir:

~(, h
t=0" (:ebhe _tyal )(]—_Tm), Ssaat, (7)
burada B — i, L, H kemiyyatlorindon asili olan smsaldir vo cadval 3-o gors tayin edilir.Sonda iso

yarlma dalgasinin miioyyon edilmis parametrlori osasinda miivafiq cadvallorin malumatlarindan
istifads etmoklo, miixtalif obyektlorin dagilma daracasini tayin etmok olar [4, 6, 7].

Fovqgelads hallarin prognozlasdirilmasi fovgolads halin yaranmasinin va inkisafinin miixtalif
varinatlarinin (ssenarilorinin) miioyyonlosdirilmasi (se¢ilmasi) vo modellosdirilmoasi nozords tutulur
[3, 6, 7, 9]. Fovgalads hallarin inkisaf ssenarilori dedikds ayri-ayri hadisalorin 6z aralarinda mantiqi
slagoali olan ardicilliq nazards tutulur, vo buna miivafiq olaraq fiziki parametrlarin saholori, zods-
layici amillorin névii vo komiyyati, insanlarin, onlarin omlakinin, atraf tobii miihtin zadslonma
daracalari tayin olunur.

Cadval 3
(7) diisturundaki f omsalinin qiymatlori
oL Bondin miixtalif hiindiirliiklorinds § amsalinin giymati
H, Ho =10'h0 Ho =20'ho
0,05 15,5 18,0
0,1 14,0 16,0
0,2 12,5 14,0
0,4 11,0 12,0
0,8 9,5 10,8
1,6 8,3 9,9
3,0 9,9 9,6
50 7,6 9,3

Hesablama hissasi

Bu aspektdo apardigimiz todgigatda hesablama eksperimentlori qaydasindan istifado
olunmusdur, yoni baxilan obyektin miivafiq parametrlorinin ehtimal olunan giymatlori verilir vo
lazimi hesablamalar aparilir.

Tutaq ki, sliiziin qapaginin geyri-ixtiyari qaldirtlmasi noticosindo nisbi 6l¢iisii Byispi=0.5 olan
proran omoalo golmisdir. Baslangic molumatlarin qiymetlori codval 4-do verilmisdir. Bu sortlor
corgivasindo yasayls montogosindo binalarin, domir yolu (metallik) vo avtomobil (domir-beton)
korptilorinin dagilma doracesini vo insanlarin zodslonmo ehtimallarini giymotlondirmok tolob
olunur. Hesablama vaxt1 alinmis naticolor cadval 5-ds verilmisdir.

Cadval 4
Hidrotexniki obyektlords fovgolade qozanin fosadlarinin prognozlasdirilmasi tigiin
baslangic molumatlar

Baglangic molumat Baglangic malumatin mogzi

Bhriski=0.5 Proran- bondin gévdasinds yaranmis dar su axan yerin nisbi gostaricisi
L=30 km Cayin agag1 axim istigamatindoki yasayis montogosina godar olan masafs
Ho=40m Bond gabaginda suyun soviyyasi

hn=3m Yasayis mantaqasinin cografi mévqeyinin hiindiirliiyi

i=1-10° Cayin hidravliki mailliyi

ho=4m Cayin agag1 byefinds dorinliyi

Yuxarida gostorilonlor nozors alinaraq, miixtalif variantli prognozlar tortib etmok {i¢iin miimkiin
variantlardan biri kimi, qoza bas veron su bondindon c¢ay boyu asagida yerlogsmis yasayis
montaqaloring olan mosafalorin doyiskonliyine baxImigdir.
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Hesab olunur ki, bonddon asagida yerloson 1-ci yasayis monatogosing olan mosafs 7 km, 2-ciya
olan mosafa 17 km, 3-cliys olan mosafa 21 km, 4-cliys olan masafs 32 km, 5-ciya olan mosafo 37
km, 6-ciya olan mosafs 40 km, 7-ciys olan mosafs 41 km, 8-ciys olan masafs 45 km, 9-cuya olan
mosafo 48 km, 10-cuya olan mosafo 60 km toskil edir.

Ik ovvel goza bas vermis su anbarindan asagida miixtolif mosafolordo yerlosmis yasayis
montagalorinds yarilma dalgasimin hiindirliiklari va siirstlorinin prognozlart hesablanmisdir.

Cadval 5
Hidrotexniki obyektlords fovgelade gqozanin fasadlarinin prognozlasdirilmasi
naticasinds alinan moalumatlar

Alinmis molumat Alinmig molumatin mogzi

h~11 m yarilma dalgasinin yalinin hiindiirliiyii

V=3.7 m/san yarilma dalgasinin siiroti

7,—=0.8 saat yarilma dalgasinin yalinin baxilan mantogays ¢atmasi vaxti

7.=5.5 saat yarilma dalgasinin cobhasinin baxilan moantagays ¢atmasi vaxti

7=5.5 saat sonaye obyekti rayonunda yarilma dal@asinin baxilan oraziys golib
catdiqdan sonra orazinin subasmasinin davamiyyati

V=3.7 m/san va hg, = | yasayls montogosindo azmartabali karpic evlor giiclii dagilacaq, asfalt vo

8 m halinda beton ortiiklii avtomobil yollar1 orta dagintiya moruz gqalacaq

Sokil 2-don goriindiiyli kimi, qoza bas vermis su anbarindan asagida miixtolif mosafolordo
yerlogsmis yasayis montogolorinds yarilma dalgasinin hiindiirliiklori masafo artdiqca azalir. Bu
azalma demok olar ki, ayrixatli dinamikaya malikdir.

Sokil 3-don goriindiiyli kimi, qoza bas vermis su anbarindan asagida mixtalif masafolords
yerlosmis yasayis montagolorinds yarilma dalgasinin siiratlori masafs artiqca azalir. Bu azalma da
demok olar ki, ayrixatli dinamikaya malikdir.

130
46 45
125 \\ 44 iy
120 \ 42 H 1
— 4]
118 o P
: \\ e
110 238 1 ] 37
\ >. = 36
105 ~ 36 H 3535
34
1010 3,4 1 1 [ 1 | ] 3,3
N - HHHHHHHE
9]0 ! ! ! ! ! ! ! ! ! ! ! ! 3'0 L 1 1 1 L 1 1 1 1 |_|
0 5 10 15 20 25 30 35 40 45 50 55 60 65 L A v | Y A T N ]
Masafy (L), km Masafy, km
Sok. 2. Qoza bas vermis su anbarindan asagida Sok.3. Qaza bas vermis su anbarindan asagida
miixtalif mosafalords yerlosmis yasayis miixtalif mosafalords yerlosmis yasayis montago-
montagolorinds yarilma dalgasinin hiindirliiklori lorinds yarilma dalgasinin siiratlori

Sokil 4-don goriindiiyii kimi, qaza bas vermis su anbarindan asagida miixtalif masafalords
yerlogmis yasayls moantagoaloring yarilma dalgasi cobhasinin ¢atmasi vaxtlarinin prognoz qiymatlori
1-ci yasayis montoQo ligiin 3.5 saat, 10-cu yasayis montogasi tigiin iso 9.7 saat ola bilar. Bu ragomlor
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goOstorir ki, yasayis montogalorindon ohalinin operativ olaraq kogiiriilmasi {iglin az da olsa vaxt
ehtiyat1 olacaq.

Sokil 5-dan goriindiiyii kimi, qaza bas vermis su anbarindan asagida miixtalif masafalords
yerlosmis yasayis montagoloring yarilma dalgasi yalinin ¢atmasi vaxtlarinin prognoz qiymatlori 1-ci
yasayls montogosi ticlin toxminon 0.4 saat gozlonilirss, 60 km mosafods yerlosmis yasayis
montogasine catmasi vaxti iso Comi 1.9 saat gozlonilir. Bu rogemlor gostorir ki, biitliin yasayis
montagalarindan ohalinin operativ olaraq kogiiriilmasi ti¢iin vaxt ehtiyati az olacagq.
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Sok. 4. Yarilma dalgas1 cobhasinin goza bas vermis
su anbarindan agagida miixtalif masafalorda
yerlogmis yasayis montagaloring ¢atmasi vaxti

Sak. 5. Yarilma dalgas1 yalinin gaza bas vermis su
anbarindan agagida miixtalif masafalords yerlosmis
yasayis montagalorine ¢atmasi vaxti

Sokil 6-don goriindilyili kimi, qoza bas vermis su anbarindan asagida miixtolif mosafolordo
yerlogsmis yasayis montogolorindo yarilma dalgasinin davamiyysti 1-ci montogodo 30.1 saat, 2-Ci
montagada 30.6 saat, 3-cii mantagads 31.5 saat, 4-cii mantagads 35.0 saat, 5-ci mantagads 37.0 saat,
6-c1 montogodo 38.3 saat, 7-Cci montagado 38.7 saat, 8-ci montogods 40.7 saat, 9-cub montogada
42.1 saat, 10-cu mantagoda iso 48.8 saat olacagi gozloanilir.
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Sok. 6. Qoza bas vermis su anbarindan asagida miixtalif moasafalords yerlosmis
yasay1ls montagalorinds yarlima dalgasinin davamiyyati
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Natica

1) iri su anbarlarinda bas veron fovqgolads hallarin fosadlarinin prognozlasdirilmasinda
istifado edilon hesablama metodikasi tokmillogdirilmisdir.

2) iri su anbarlarinda fovqolads hallarin bas vermosi halinda asas tohliike monbayi olan
yarilma dal@asinin parametrlorinin va onlarin zadalayici effektlorinin giymotlondirilmasi tigiin elmi
todgigatlarda genis istifado olunan hesablama eksperimenti metodikasindan istifado olunmusdur.

3) Fovgolads hallarin fasadlarinin prognozlasdirlamsi vaxti ¢oxvariantli hesablamalarin
apartlmast masoalalorinin  hollinin  kompiiterlosdirilmosi magsadilo su anbarlarinda suyun
Saviyyasinin miixtalif qiymatlorindon, su anbarlarini xarakterizo edon parametrlordon asili olaraq
yasayls montagoasinin vo ya sonaye obyektinin yerlogdiyi yera yarima dalgasinin yalinin vo
cobhasinin galib ¢atmasi vaxtlarinin toyin edilmasinin regressiya tonliklori alinmigdir. Alinmis
tonliklor eksponensial novlii tonliklordir vo onlarin korrelyasiya omsallart ¢ox yiiksokdir vo 0.92-
don az deyil.

4) Hesablama eksperimentindo nazords tutulmusdur ki, su anbarindan asagida miixtalif
mosafolordo 10 yasayls montogosi yerlogsmisdir vo verilmis baslangic sortlor ¢orgivasindo yarilma
dalgasinin yalmin vo cobhosinin homin montaqgolora golib ¢atmast vaxtlarinin, onlarin
hiindiirliiklorinin va siiratlorinin prognozlar1 hazirlanmisdir.

5) Yarilma dalgasinin davamiyystinin yuxaridaki proqnozlasdirilan giymatlorindon istifads
etmokls, bu fovgalads halin fasadlarinin aradan qaldirilmasi tigiin miivafiq tadbirlari planlasdirmaq
Vo hoyata kesirmok olar.

6) Toklif olunmus metodikani konkret su anbarinda bas vers bilmo ehtimali olan gozalarin
fasadlarinin prognozlasdirilmasinda va tadris prosesinds istifade etmok olar.
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VCOBEPUIEHCMBAHA BbIYUCIUMENbHAS MEMOOUKd, KOMOPAs UCNONb3Yemcs 8 COOMBEemcmeayioule
HayyHou aumepamype. B smom acnexme ucnoiv308an cnoco6 YUCIEeHHbIX IKCNEPUMEHMO8, M.e. 8
paccmampusaemom odvekme 3a0aroncs 8eposimHble 3HAYEHUS COOMBEMCMBYIOWUX NAPAMEMPO8 U
npPOBOOAMCs HeoOX0O0UMble pacyemal.

Knrouesnvie cnosa: kpynnvie 6000XpaHunuya, 4pe3sovluatiHple Cumyayuu, nNpocHO3Uposanue,
Mamemamuyeckas Mooeb, YUCIeHHble IKCNePUMEHMbL.

THE QUESTIONS OF FORECASTING OF POSSIBLE CONSEQUENCES
OF EXTREME SITUATIONS IN THE LARGE RESERVOIRS
N.T. Nagiyev, S.H. Safarov

There are solved questions of forecasting of parameters of a wave and front of break, their
negative effects and the time of arrival them to the occupied items and other objects at possible
extreme situations in large reservoirs in this thesis. For this purpose the mathematical model is
developed. In this aspect the way of numerical experiments is used, i.e. in considered object the
probable meanings of the appropriate parameters are set and the necessary caculations are spent.

Key words: large reservoirs, extreme situations, forecasting, mathematical model,
numerical experiments.

Rayci: t.f.d., dos. K.S. Ramazanov
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UOT 656.7.08: 579.81

MANEVRETMO ZONASINDA HAVA N BQLiYYATININ HQRHKBTi UZRO
MUNAQISOLI VOZIYYOTLORIN TOHLILI

X.I. Abdullayev, P.S. Muxtarov, M.V. Axundova

Milli Aviasiya Akademiyasi

Maqalada Heydar Oliyev Beynoalxalq Aeroportunun manevretma zonasinda miinagqisali
vaziyyatlar tahlil edilib. Géstorilib ki, manevretmo zonasinda milli aeronaviqasiya sonadlarinda
dorc olunmayan 65 miinaqisali néqto moveuddur. Miinagisali négtalorin aks olundugu sxemlor
cadval saklinda tortib edilib. Cadval hava harakatini idara edon dispetcera manevr zonasindaki
hava gomilarinin harakatini tahlil etmaya vo onlar arasinda tohliikasiz intervallar: tamin etmaya
imkan yaradr.

Agar sozlar: Heydor Oliyev Beynolxalq Aeroportu, hava harakatinin idara edilmasi,
ugug-enNMa zolagi, manevretma zonasi, miinaqisali noqtalar, siirma yollart.

Problemin aktuallig:

Hava nogliyyatinin horokatinin idaro edilmasi aerodromda horokst edon vo ya hava
mokaninda ugus yerino Yetiron hava gomilorinin horokatinin togkili, planlagdirilmasi vo
koordinasiyas1t mogsadi dasidigina gors uguslarin tohliikasiz, miintozom vo somarali olmasi talob
olunan son naticodir. Manevretmo meydaninda hava horokatinin idaro edilmosi (HHIE)
dispetgerinin osas foaliyyoti obyektiv vo subyektiv tobioto malik miixtalif tosirlorin yaratdig:
soraitdo fasilosiz hollor ardicilligindan ibarot olmasina baxmayaraq, homin tosirlor eyni zamanda
miixtolif xarakterli risklor yarada bilir. Notico olaraq bu risklorin vo potensial miinaqiso
vaziyyatlarinin xabardar edilmasi vacib hesab edilir.

Bu isdo HHIE dispetgerlorinin éncodon daha gox digqat yetirmasi iigiin siirmo yollarinda vo
slirma marsrutlarinda mévcud olan potensial miinaqisali voziyyatlor aragdirilmis vo problemin halli
tiglin miivafiq tokliflor verilmisdir.

Masalanin qoyulusu

Aparilmis odabiyyat tohlili ICAO-nun moévcud sonadlorine [1,2], bu istigamatdo elmi
adobiyyata [3] vo milli aeronavigasiya sonadlorins [4] asaslanir.

Manevretma zonast perronlar istisna edilmoklo hava gomilorinin ugmasi, enmasi Vo
stikanlamasi ti¢iin nazords tutulmus aerodromun bir hissasidir.

Stirmo yolu (SY) hava gomilorinin yedoklonmasi vo siiriilmasi ti¢lin nazordo tutulmus
aerodrom sahosidir. O toyinatina goro, magistral, birlogdirici vo komoke¢i siirmo yollart kimi
xarakterizo olunur.

Gostorilmis siirma yollarinda, bundan bagqa stirmo marsrutlarinda, dayanacaqlarda bir s6zlo
biitlin manevretmo zonasindaki horokatin effektivliyine vo tohliikesiz tominatina goro siirmo
dispetceri cavabdehdir. Yeriistii horokoti idaro edon dispetcer aeroportun istismarinda miihiim rol
oynayrr. Onun mdvqeyi aerodromda horokotin somoraliliyi vo tohliikesizliyine tosir edon
yayinmalarin aradan qaldirilmasini tomin edir.

Heydor Oliyev Beynalxalg Aeroportunun manevretms zonasinda 15 siirmo yolu yerlosir.
Asagidaki cadvalds siirma yollariin adlari, eni va soth ortiiyili gostorilmisdir:

Stirma dispetgerinin asas moagsadi hava gomilori arasinda manevretms sahasi tizarinds on
tohliikasiz omaliyyatlarin tomin edilmasi va yerds toqqusmalarin qarsisinin alinmasidir [5].

Stirmo dispetgeri hava hoarokatini idaro etdiyi aerodrom ilo aerodromun yeriistii horokot
xaritalari (perronlar, dayanacagqlar, siirma yollar1 va S.) ilo yaxindan tanis olmalidir. Dispetcer hava
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gomisi heyatino yedokloma va siirmo tolimatlar1 verarkon aerodromdaki biitiin mahdudiyyatlori,
miinaqisali noqtalori nazars almalidir.

Molumdur ki, kasismo noqtalori aerodrom orazisinds yarana bilacok tohliikali voziyyatlor
ticiin ilkin soboblordondir. Bels ki, diinya tocriibasine nazar yetirildiyi zaman aerodromda kasigsmo
noqtalorinds bas vermis hadisalorin sayinin he¢ do az olmadigi aydin olur. Buna misal olaraq, 2008-
ci il fevralin 11-do Ispaniyanin Valensiya sohorinde DHC8-300 va G-200 tipli toyyaralorin arasinda
bas vermis hadisoni gostormok olar, belo ki, DHC8-300 toyyarasinin heyatinin siirmo zamani
verilmis icazoni Sahv basa diismasi naticasinde  Gulfstream-G200 toyyarasi ilo siirma yolunun
kasismasinds toqqusmusdur [6].

Miinaqiseli ndqtolor — aerodrom orazisinds hom hava gomisi heyatinin, hom do HHIE
dispetcerlarinin yiiksak diggot yetirmali olduglari tohliikali yaxinlasma, toqqusma va ya aktiv UEZ-
o icazssiz daxil olma risklorinin maksimum oldugu noqtolordir. Bu ndqtalorin avvalcadan tayin
edilmasi aerodromda hava gomilarinin harakati ti¢iin on tohliikasiz trayektoriyalarin segilmasini
asanlasdirir [7].

Heydor Oliyev Beynalxalg Aeroportunun manevretms zonasini tohlil etdiyimiz zaman aydin
olur ki, burada 65 miinaqise noqtasi movcudur. Bu négtalor siirma yollarinin, siirmo marsrutlarinin
kasismoasindo Vo ya onlarin UEZ ilo kasismasindo yerlagir. Sokil 1-do bu nogtolordon bir negasi
gostorilmisdir.

Hava gomisinin yerds siiriilmasi acrodromda qiivvads olan biitiin mohdudiyyatlori nazora
alaraq, toyin edilmis nisanlar {izro siirmo sxemino uygun rosmi dorc olunmus milli aeronavigasiya
sonadlorino osason yerino yetirilir. Nozarat olunan aerodromlarda siirmo marsrutu HHIE organi
torofindon gostarilir. Bu aerodromlarda ugus-enmo zolagima (UEZ), siirmo yollarina daxil olmaq vo
ya onlar1 azad etmok HHIE organmin gdstarislorina uygun olaraq hoyata kecirilir. Nazors alsaq ki,
tohlil zaman1 miioyyon edilmis miinaqisoli noqtolor Aeronaviqasiya Malumatlar1 Toplusunda dorc
edilmayib, bu ndqtalorin gdstorilmomosi HHIE dispetgerinin isinda gatinliklorin yaranmasina gatirib
¢ixarir.

Sak.1. Heydar Oliyev Beynolxalg Aeroportunun manevretms zonasindaki miinaqise noqgtalori
(qurmuz1 dairalorls gostorilmisdir)
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Cadval 1
Heydor Oliyev Beynalxalg Aeroportunun manevretms zonasinda yerlagon siirma yollari

Siirmos yolunun Eni va sath Siirms yolunun Eni va sath Siirmoa yolunun Eni va sath
adi ortiiyii ad1 ortiiyii ad1 ortiiyii

TWY A 23 m, beton- TWY G 23 m, beton- TWY P 23 m, beton-
asfalt asfalt asfalt

TWY B 23 m, beton- TWY H 23 m, beton- TWY R 25 m, beton-
asfalt asfalt asfalt

TWY C 23 m, beton- TWY L 60 m, beton- TWY S 23 m, beton-
asfalt asfalt asfalt

TWY D 23 m, beton- TWY M 25 m, beton- TWY T 23 m, beton-
asfalt asfalt asfalt

TWY E 60 m, beton- TWY N 25 m, beton- TWY J 25 m, beton-
asfalt asfalt asfalt

Sokil 2-do niimunos gisminds Heydor Oliyev Beynolxalg Aeroportunun manevretma
zonasinda siirma yolu J tizorindaki miinaqisoli noqtalor oks edilmisdir. Belo ki, siirma yolu J-nin
stirma yollar1 L, N, M, A va siirma marsrutu 4 (sokildo Route 4 olaraq gostorilmisdir) ilo kasigsmasi
potensial miinaqisali voziyyat yaradir.

SEILL AN

WARNING:
1, Tawiingg into stands i stricely by ground movement
conttol afer “Follow.me™ cat

Sok.2. Stirma yolu J-ds yerlogson miinaqisali noqtalor (qirmizi isarslor olaraq gostorilmisdir)

Hor giin HHIE dispetgeri riskin on miixtalif ndvlari ilo rastlasir, bels Ki, bu risklorin bir goxu
istismar1 tohlilko altina qoyma imkanina malikdir, bozilori iso biitovlikds istehsalat tigiin
tohliikalidir. Biitiin risk faktorlar: aradan qaldirila bilmoz, ham da risklorin azaldilmasi {igiin biitiin
todbirlor igtisadi cohotdon miimkiin deyildir. Lakin risklorin minimuma endirilmasi {igiin demok
olar ki, biitiin miinaqisali noqtalorin codval formasinda gostarilmasi va 6yranilmasi hava harokatinin
idars olunmasi zamanu is effektivliyini artirir.

Problemin halli

Codval 2-do Heydor Oliyev Beynoalxalg Aeroportunun siirms yollarinda kasisma noqtalori vo
miinaqisoli noqtalorin say1 gostorilmisdir. Bu cadvalin istifade olunmasi HHIE dispetcerlorinin
pesokar hazirliq saviyyasinin artirilmasi va onlarin aerodrom iizra manevretms zonasini daha dagiq
Oyranmoalaring sorait yaradir.
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Cadval 2
Siirms yollarindaki miinaqisoli noqtalor

SY Miinaqisali noqtalor Qurulus En, metr | Miinaqisali néqtalorin sayi

J
P
TWYE
TWY L TWYJ L
TWYP E 60 3

TWYL J
TWYN
TWY J TWYM
ROUTE4 25 5

TWYA L N g

TWYL
TWYD L
TWYG
TWY E TWYP
ROUTES

60 5

TWYE 6
TWY D TWYG E
TWYP D 23 3

TWYL
TWYD
TWYN
TWYE

TWY P 23 4

TWYE
TWYD

TWY G 23 2

TWYE
TWY N TWYP

TWYJ 25 3

J
TWY] .
TWYR 25 4
TWYM ROUTE4 R
ROUTEL .
M

TWYM R
TWYR TWYA M \;‘/ 25 2

TWYH
TWYB ) = ¢
TWYA TWYR R

TWYJ B =—| A 23 6
TWYC H

TWYH TWYA L

ROUTES 8 " 23 2
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SY Miinaqisali noqtalor Qurulus En, metr | Miinaqisali négtalorin say1

TWYA | 23 )

TWYB ROUTES . 5 A

TWYC TWYA Ach 23 1
ROUTE9 12 13
ROUTE10 /

TWYS ROUTE11 s
ROUTE12 23 5
ROUTE13 9 10 11

TWYT APRON E = E 23

Natica

Hor giin HHIE dispetceri riskin on miixtalif ndvlori ilo rastlasir, hanst ki, bu risklorin bir
coxu istismari tohliikko altina qoyma imkanina malikdir, bazilori iso biitovlikds istehsalat {igiin
tohliikolidir. Isdo hava limam1 omoliyyatlarinda hava gomisinin manevretma sahosinda
istigamotlondirilmasinin  tohliikkesiz  vo optimal idaroetmosi lizro sxemlor hazirlanmis,
manevretms meydaninda siirma yollarinin va siirmo marsrutlarinin kesismasinds yaranan miinaqiso
noqtalori, onlarin doqiq say1r miioyyan olunmusdur. Bu noqtolor milli aeronaviqgasiya sonadlorindo
dorc olunaca@ halda HHIE dispetcerino hava gomilori arasinda tohliikosiz intervallar yaratmaq iigiin
vaxtinda va diizgiin qorar qobul etmoyo imkan yaradacaqdir.

Beloliklo, toqdim olunan sxemlor codvali tohliikesizlik, somorolilik vo effektivlik
baximindan {stiinliiklorlo hava limani1 sahosino hom golon, hom do gedon hava gomilorinin
tohliikasiz slirmo marsrutu ilo tomin edilmasi {i¢lin optimal marsrutlar axtarmaga imkan veracak.
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ANALYZING OF CONFLICT POINTS ON AIR TRAFFIC CONTROL AT THE
MANEUVER ZONE
Kh.l. Abdullayev, P.Sh. Mukhtarov, M.V. Akhundova

Conflict cases at maneuver zone of Heydar Aliyev International Airport are analyzed on the
article. It is shown that, there are 65 conflicting points which are not published in the national
aeronautical documents. Schemes which contain conflicting points are designed in the form of a
table. This table allows to the air traffic controllers to analyze the movement of the aircraft and to
provide the safe intervals between the aircraft on the maneuver zone of the Heydar Aliyev
International Airport.

Keywords: Heydar Aliyev International Airport, air traffic control, runway, maneuver zone,
conflicting points, taxiways.
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AHAJIN3 KOH®JIHKTHBIX TOYEK I10 YIIPABJIEHHIO BO3/1YIIIHbIM /IBU’KEHUEM
B 30O0HE MAHEBPA
X.U. Aooynnaes, ILIII. Myxmapoe, M.B. Axynooesa

B cmamve ananusupyromes xongauxmusie cumyayuu 8 30He manespa MedicoyHapooHo2o
Asponopma [etioap Anues. Ilokaszano, umo 8 30He MAHE8PUPOBAHUS AdIPONOpma umeemcs 65
KOH@IUKMHBIX MOYEK, He ONYOIUKOBAHHLIX 68 HAYUOHANbHLIX ABUAYUOHHBIX OOKyMeHmax. Cxemvl
KOH@IUKMHbIX MoueK cocmasienvl 6 eude madauysl. Tabauya nossonsem asuaoucnemyepam
AHATU3UPOBAMDL  OBUIICEHUE BO30YUWHBIX CYO08 8 30He MaHespa U obecneuusamv 0Oe30NACHble
UHMEPBAbL MeNHCOY HUMU.

Knroueewvie cnosa. Meocoynapoouwvii Asponopm Ietioap Anues, ynpasienue 6030VULHbIM

O8UdICEHUECM,  831€MHO-NOCAOOYUHAA NOAOCA, 30HA MAHEBPUPOBANUs, KOHMIUKMHAA MOUKA,
DPYIedCHAs O0POICKA.

Rayci: t.fd., dos. T.1. Korimli

55



Elmi Macmuoslor Cild 21, Ne2-2019

UOT 621.382.01

JTA®PY3UA 30JI0TA CKBO3b CJIOM SiO, U PACHPEJAEJEHUE ITPUMECEM
HA T'PAHMIIE Si-SiO,

A.3. baganos, 1I1.I'. 3eiinajioBa

Hamuonansaast AkageMust ABuanuu

B cmamve paccmompena memoouka onpedenenus GenuNUHbL KOdPPuyuenma
ougppysuu  sonoma 6 SiO, Memoouxa ocHosbigaemMcs HA  YEEAUUEHUU — YOCAbHO20
CONPOMUBNIeHUs KDeMHUS NOO OKUCTIOM NPU NPOHUKHOBEHUU 30710Ma Yepe3s okucel. Taxce Obiio
uccnedosano pacnpeoenenue 3onoma na epanuye Si-SiO,. Bulio o6napyscerno, umo oupghysus
30710ma 6 06PAMHYI0 CIMOPOHY NAACMUHBI KPEMHUA NPUBOOUM K BO3HUKHOBEHUIO Ha epanuye Si-
SiO, ompuyamenvrozo 3apsoa.

Kntouesvie cnoea: ougysus, 3010mo, J0KanbHble USMEHEHUs, KPeMHUll, OKucel,
YyoenvbHoe conpomusiienue, akyenmop, mpagieHsie niacmuHbl.

Ieabio naHHO# PadOThHI SBIACTCSA HCCIenoBaHue TUPy3uu 3070Ta CkBO3b cioit SiO; u
pacripenenenue npumecn Ha rpanuie Si-SiO; W onpenerieHHe BEIUYMHBI KO3 HIIMEHTA
audysun 3omota B SiO;.

[lpy mosydeHWH MONYIPOBOJHUKOBEIX NMPHOOPOB M3 KPEMHHS, JIETUPOBAHHBIM 30JI0TOM,
qacTo TpeOyeTcs JIOKalbHOE W3MEHEHME BpPEMEHM JKM3HM WM YBEJIWYEHUE YAEIbHOIO
compoTtuBieHUs. OJHUM W3 TOAXOISAIIMX METOAOB JIOKAIBHOTO JIETMPOBAHUS KaKoW JHOO
NPUMECHIO, sIBIsieTCs AUGQy3ust ITOM MPHUMECH B OKHA, BhITpaBiieHHbIE B cioe SiO;, HaHeCEHHOM
npeaBapuTeNibHO Ha twiactuHy Si. [Ipu 3ToM ocranmpHas 4acth ciios SiO; CIIy)KUT 3aluTONW OT
aubdy3un nmpuMecell Ha y4acTKax, HMOKPBITBIX ciioeM SiO;. DTO MPOHCXOTUT MOTOMY, YTO Kak
npaBuio, kodhdurrentsl nuddysun npumeceit B SiO, masel. [ToaToMy npeacTaBiseT HAyYHBIN U
NPaKTUYECKHI HHTEpeC n3ydeHue AudpQy3un 3071010 cKBO3b cioit SiO,.

Hamu ompenensiiace BenmumHa koddduimenta muddysun 3omora B SiO;. Metoauka
omnpeeNieHns] BeNn4nHbl Kodhduiuenta aupdysun 3010ta B SiO, OCHOBBIBAIACH HA YBEITHUYCHUH
YIIETBHOTO CONPOTHUBIICHHUS KPEMHHS 0T OKHCIIOM TIPY IPOHUKHOBEHHUH 30JI0Ta Yepe3 okucen. s
HaOIO/ICHNST MUHUMAJIBHOW KOHIICHTpAIMU 30J0Ta, TudyHaupyromero depe3 SiO, Obul B3ST
BBICOKOOMHBI KpPeMHHH C Puex=(80-100)Om-cm. Hcmonb3oBaHHE BBICOKOOMHOTO HCXOIHOTO
KPEMHHSI [TO3BOJIHII0 OGHAPYKUTH KOHIEHTpario 30mota Nag~3+10%em™,

[Tocne mumudosku g0 ToammHbl 350-400MKM 00pasib! TpaBuwirch B 30% BOIHOM pacTBOpe
THJIPOKCUAA Kalus B T€YEHHE TpeX MHUHYT. TpaBiieHble IUIACTHHBI MPOMBIBAINUCH, KUISITUINCH B
JEMOHM3UPOBAaHHONW BOZE M MpOCylIMBaIMCh (GuibTpoBaHHOM Oymaroi. [loToM mimacTUHBI
OKHCIISUIMCH B Mapax BoAbl Mpu Temnepatype 1250°C, B TeueHHe pa3Nu4HOro BpeMeHu. TosmuHa
OKHCTIa OIpe/eNisiach B3BEIIMBAHUEM HAa MHUKPOAHATHTUYECKHX BECax, W COCTABIsIAa HA YacCTH
mractTuH 1,5MkM, a Ha ocTanbHEBIX 0,86MKM.

Hctounukom auddyszanra Cciayxwi cJIod 30J70Ta, MOJYyYEHHBIH MpH TEPMHUUYECKOM
paznoxennu AUCl;, HaHECEHHOTO Ha MMOBEPXHOCTh OKHCIIA.

Hudbdy3us mpoBoawiack Ha Bo3ayxe B uHTepBaie Temmeparyp 850-1000°C c¢ peskum
OXJIKJEHUEM (BO3IYIITHO 3aKaisis). 3arem, mocie nuudoBku 60-100MKM, onpeaensiioch yaenbHoe
COIIPOTHBIIEHUE B 00BEME IIACTHH.

Kak wus3BectHo [1], ckopocTh auddy3un 3070Ta MO MEXKAYY3IUSIM KPEMHHUS BeEJHKa,
[I09TOMY, JOCTUIHYB IOBEPXHOCTH KpPEMHHMs, 3a 3-5 MHHYT 30JI0TO paclpenensercss B o0beme
TOHKOH IJIaCTUHBI KPEMHUS TIPAKTUYECKU OJHOPOIHO.
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Tak kak 30JI0TO SIBISETCS AKIENTOPOM B N-Si M MPH COOTBETCTBYIOIICH KOHIICHTPALIUH
MOBBIIIAET €r0 CONPOTUBJICHHUE, TO <«IIPOOMBAHWE)» CIOS MBI OOHAPYKHUBAJIU IO MOBBIIICHUIO
YAETBHOTO CONPOTUBICHUS He MeHee yeM Ha 30% 1Mo CpaBHEHUIO C UCXOHBIM.

[Ipu mocTosHHOW Temmeparype mnpoBoauiack AU(PQy3us 305I0Ta B TEUCHHUE PA3HOTO
BpEMEHH M (UKCHUPOBAJIOCh BpeMsi ty, HEOOXOoauMmoe Ui <«IIpOOHBaHUS» CJIOA OKUCTA. OTO
IIOBTOPSUIOCH TIPU HECKOJIBKUX TeMIlepaTypax Ul JBYX YKa3aHHbBIX TOJILIMH OKMCIOB. Pe3ynprar
u3Mepenuil npuseneH Ha puc. 1. C poctom Temmneparypbl Bpems, HeoOxomumoe st nuddys3un
30JI0Ta CKBO3b CIJIOSI OKHCIIA, PE3KO YMEHBIIAIOCh. MOXXHO MPEaNnoI0XKHUTh, uTo auddys3us 3omora

yepe3 SiO; uaer o 0ObIYHOMY 3aKOHY:
X

N x,t = Nye 2 Dt, (1)
rne N x,t — KoHIeHTpauusi 3oimota Ha rpanurie SiO,; N, — KOHIIGHTpalusi 30J0Ta Ha
noBepxHoctu SiOp; X — rtommmHa cnos okucina, D — kodddunment mupdysuu; t — Bpems
maddyzun.

VYuuteiBasi, 4T0 KOHLEHTpauusi 3o0j0Ta Ha rpanune SiO; - Si oguHakoBa Ui pasHBIX
TOJIIIUH OKHCHOTO CJI0Sl, MOYKHO HAIMCATh BBIPAKCHHUS:

N X,t = Nye 2 P,

N X,t =Nye 2 P&z;
OTKY/1a IIPX IOCTOSIHHOW TEMIIEpaType MOXKHO IOJYyYUTh COOTHOLIEHUE:

Lo % )
t2 X2
U3 puc. 1 BuaHo,
t, X 2 15 2
ty X_z B O,R e

4TO TMOATBEpXkIacT TUPQPYy3UOHHBIN XapakTep MPOHUKHOBEHHUS 305i0Ta CKBO3b cioi SiO; [4]. Ha
puc. 1 mpuBeneHa 3aBUCUMOCTh MUHUMAJIBHOTO BpeMeHU UG y3HuH, 32 KOTOPOE OKUCEN TepsieT
MacKHpYIOIIKUe CBoiicTBa OT Temneparypsl auddy3uu. PactBopumocts 30mo0ta B SiO; MOXHO
npeanonoxkuth  paBHoil Ny ~ 10Y7cm™3, a N X,t orpenenseM  NPUOIU3UTETHHO
3—5 1083cm3.
AbcomotHoe  3HadeHune — kodpduimenta auddysuun  3om0ota B SIO,  paBeH

1

3t _ .
8,5-103exp — pe cmZcex ™1, uTo 3HAUMTENBEHO OTIAMYAETCS OT BEJIMYMHBL, ONpENeIeHHO B [2].

A
1041 1 2
Tmleer) |
- [ ]
103 -
0.80 0.85 000 ~
+«— 10°
TUK

Puc. 1. MunumanbHOe BpeMs 1udy3un, 3a KOTOPOE OKHUCEN TEPSIET MACKUPYIOIIHE CBOMCTBA.
Tommaa okucna: 1) 1,5mkm; 2) 0,86MKM

57



Elmi Macmuoslor Cild 21, Ne2-2019

DHeprusi akTUBU3AIMK TIpoliecca MO HaIIUM JaHHBIM COCTaBJISIET 3,739B, 4TO OJHM3KO K
Bennuude AE = 3,4 3B, HaiinenHoi B padote [3] mus nuddys3uu 6opa B SiO;.

Koaddunuenrsr quddys3un 30mota B SiO, 0Ka3pIBAIOTCS 3HAYUTEIBHO OOJIbIIIE YeM y Gopa
u pocopa. Tem He MEHEE JIOKAIBHOE JICTUPOBAHKUE Si 30JI0TOM BO3MOXKHO.

Taxoke OBLIO HCCICIOBAHO pacipeacicHue npuMeceii (3o1ota) Ha rpanune Si-SiO,. Beuto
oOHapykeHO, uTo Auddy3us 30510Ta B 0OpaTHYIO CTOPOHY IUIACTHHBI KPEMHUS IPUBOIMT K CIBUTY
BosbT-hapaanbie  xapakrepuctuku (C-V) MOII-cTpykTypsl B CTOPOHY OTpPHIIATEIIbHBIX
MOTEHIMAJIOB, T.€. K BO3HUKHOBEHHIO Ha rpanuie Si-SiO, orpumarensHoro 3apsaa. bbuio
BBICKA3aHO IPEMOJIOKEHNUE, YTO 30JI0TO BbICakuBaercst Ha rpanuie Si-SiO,. Ilpu 3TOoM ero
KOHIIEHTpAIUs 371eCh HEMHOTO BBINIE, YeM B TBEPJOM pPACTBOPE, M OHO BCErJa JCHCTBYET Kak
aKIENTOp BHE 3aBUCHMOCTHU OT THIIA TIPUMECH, JIETHPYIOIICH KPEMHH.

BriBoabI

Uccnenosana muddysus 3om0ta ckBo3b cioir okuciaa (SiO;). OmpenencHa BelnvnHa

1

. 3t _
xo>dduuuenta auddysuu 3onora B SiO: D = 8,5 103exp o cm?cexk™ 1. TlokasaHo, 4TO

cioii okucia (SiO2) MOYKHO MCIIONIB30BaTh B KAYECTBE 3aLUTHI IIPHU JIOKATbHOM 1uddy3un 3051012 B
KpPEMHUU.
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QIZILIN SiO; QATINDAN DIFFUZIYASI VO ASQARLARIN Si-SiO;
SORHODINDSO PAYLANMASI
A.Z. Badalov, S.H. Zeynalova

Maqaloda gizilin SiO,-do diffuziya amsalimin tayin olunma tisuluna baxilib. Bu tisul qizili
silisiuma diffiiziya etdikda onun xiisusi miiqavimatinin artmasina asaslanir. EloCa da, qizilin Si-SiO,
sorhadindsa paylanmasina baxilib. Askar olunub ki, qizili silisiuma diffiiziya etdikda Si-SiO,
sarhadinda moanfi yiiklorin yaranmasina sabab olur.

Acar sozlav: diffuziya, qizil, yerli dayisiklik, silisium, oksid, xiisusi miigavimat, akseptor,
[6vhanin astlanmasi.

DIFFUSION OF GOLD THROUGH A LAYER OF SiO, AND DISTRIBUTION OF
IMPURITIES AT THE Si-SiO, INTERFACE
A.Z. Badalov, Sh.H. Zeynalova

The article determined the value of the diffusion coefficient of gold in SiO,. This technique
was based on an increase in the resistivity of silicon under the oxide during the penetration of gold
through the oxide. The distribution of gold at the Si — SiO, interface was also investigated. It was
found that the diffusion of gold in the opposite direction of the silicon plate leads to the appearance
of a negative charge at the Si — SiO; interface.

Keywords: diffusion, gold, local change, silicon, oxide, specific resistance, acceptor, etched
plates.

Rayci: te.d., prof. X.I. Abdullayev
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THE EFFECT OF ELECTRO-PROCESSING AND BIO-FILLERS ON THE IR
SPECTRUM OF LDPE + X VOL% FB

E.M. Gojaev', Sh.V. Alieva', A.M. Ramazanzade®

Azerbaijan Technical University™, Azerbaijan National Academy of Aviation*

In the presented work the results of the study of IR spectra, low density polyethylene
(LDPE) modified by fish bone (FB) and aluminium nanoparticles, composites
LDPE+xvol%FB and bionanocomposites LDPE+xvol% FB+1vol%Al, carring out on a
Fourier spectrometer, in the frequency range 4000-400sm™ were given. It was revealed that
the introduction of modifiers from fishbones and metallic nanoparticles (Al) in LDPE in an
optimal amount does not contribute to the appearance of new absorption bands, i.e., it
practically does not change the shape of their IR spectrum. This means that the modifier of
biological origin is technologically compatible with LDPE. The introduction of fish bone
filler to LDPE contributes to a noticeable decrease in the intensity of the formation of C=0
groups (1720 sm™), which is a measure of the oxidative degradation of polymer chains. The
results show that the introduction of fish bones into the structures of low density
polyethylene contributes to the formation of an optimal and stable structure, which, in turn,
interferes with the intensive development of the photo-oxidative process caused by
ultraviolet irradiation.

Keywords: IR absorption spectra, fish bones, LDPE + x vol.%FB, biocomposites,
bionanocomposites

INTRODUCTION

To study the change in the structure of polymeric materials and composites based on them
under the action of frequency discharges, were used various methods - chromatographic, mass
spectroscopic analyzes, electron paramagnetic resonance method and infrared (IR) spectroscopy [1-
5]. However, all of them, with the exception of IR spectroscopy, give scant results. Thus, by
submitting [1,3] chromatographic and mass spectroscopic analyzes, it was found that hydrogen,
carbon dioxide and water vapor are released as a result of discharges on polymer materials, and
traces of hydrocyanide and ammonia are found in nitrogen. The most detailed information about the
structure of polymers can provide studies of their IR spectra. Therefore, most of the work on the
study of changes in the structure of polymeric materials under the action of electric discharges is
devoted to the analysis of their IR spectra. Currently, IR spectroscopy is widely used due to its
versatility, the possibility of direct and independent determination of a number of important
functional groups and structural fragments in small quantities of the test substance in any
aggregative state and without any significant limitation of physicochemical properties.

In litelature there is information on obtaining and researching some properties of composites
with fillers of biological origin [6-8]. The above presented study introduce the results of a study of
structural changes in  biocomposites of LDPE+xvol%FB and bionanocomposites
LDPE+xvol%FB+1vol%Al by IR spectrosco-py, before and after exposure to a strong electric field.
Composite material with a fishbone filler and nanocomposites with aluminum nanoparticles that
protect the material from the external environment, including oxidation, and provide the composite
with the necessary flexibility under the condition b and compatibility.

EXPERIMENTAL TECHNIQUE

For the obtaining the biocomposites, were used as a matrix high-density polyethylene
(LDPE) grade M - 158, and as filler fish bones (FB) [8]. To obtain filler powders, at the beginning
of the fish bone were thoroughly cleaned and dried by gradually increasing the temperature from
room temperature to 325K, keeping at this temperature for 24 hours, then the dried bones of the fish
in a special mill were ground into powder. The content of bio-filler in composites ranged from 1 to
15% by volume. Composites were obtained from a homogeneous mixture of powders of the
components of the matrix and the filler using a heated press at a temperature of 420 K and a
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pressure of 15 MPa. Hardening crystallization mode - rapid cooling of samples in a water-ice
mixture.

To study the structural changes in biocomposites, an IR spectroscopy technique was used,
based on the measurement of the transmission spectra of semi-transparent films. The spectra were
measured in a Varian 640 FT-IR FTIR spectrometer in the wavelength range of 4000-400 sm™.
Samples for the study were obtained in the form of thin films with a thickness of 1-10 um and a
size of 8x30 mm? by stepwise pressing under a pressure of 6-10*N/m? at room temperature using a
special mold from Varian.

EXPERIMENTAL RESULTS AND THEIR DISCUSSION

The IR spectra of low-density polyethylene and biocomposites, filled with fishbone, in the
frequency range 4000-400sm™ are shown in Figure la., The spectra were obtained from
biocomposites with the composition of the filler 3, 5, 7, 10 and 15%FB. From Fig. 1, it follows that
in the spectrum of pure low density polyethylene at 4000-3600 sm-1; 3248sm™; 2700; 2344; 2050;
1900 sm-1; as well as at 1367 and 1303 sm™, weak bands are observed, and at 3000-2800 sm™;
1467sm™; 729sm™ and 719sm™ highly pronounced bands in the LDPE+3vol% FB composite; weak
bands were observed at 3182; 1644; 1367 and 729 sm*, and strong bands at 3000— 2850; 1462.9
and 719sm™ [9].

Absorption

3800 3400 3000 2600 2200 1800 1400 1000 600
Wavelength, (sm™)
a)

Fig.1. The IR spectra of biocomposites, LDPE+ x vol% FB (where: 1-x=3, 2-x=5,3-x=7, 4-x=10,
5-x=15) in the frequency range 4000-400sm™

These bands were observed and in composites with fillers 5 and 7%vol. FB. The spectra of
composites with fillers 10 and 15 vol.%FB are somewhat different, in these composites in the range
of 3296-2850 sm™ strongly pronounced maxima were observed, the maxima were detected in 1466 ,
1367 and 719 sm™, weak maximums were detected in the ranges of 2335, 1634, 1303, 1015, 729 and
560 sm. With an increase in the volumetric content of fish bone filler to 10 and 15 vol%, additional
weak bands appear at 2335 sm™; 1303sm™.

In the short-wave region of the spectrum (v> 2500 sm™) there are only bands of stretching
vibrations of hydrogen of saturated radicals (between 2800 and 3000 sm™). A very weak broad band
at 4000-3600 sm™ is most likely a mixture of water.

Comparison of the IR spectra of LDPE films and composites at its base show that the added
amounts of fillers do not contribute to the appearance of new absorption bands, i.e. practically do
not change the shape of their IR spectra. It gives us reason to assume that these modifiers in the
proposed amount are technologically compatible with LDPE, i.e. they mainly affect the physical
structure of the LDPE.

In all investigated composites, LDPE + x vol% FB with a frequency range of 1460-1466 sm™,

clearly defined bands, which, in combination with unresolved weak bands at frequencies of 1644-
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1367 sm™, are a characteristic feature of the aromatic ring. The assumption of the presence of an
aromatic ring is confirmed by strong absorption in the frequency range 3000—2800 sm*, the region
of stretching vibrations of hydrogen sp2 with hybrid carbon atoms. The compound also contains
alkyl radicals (side chains on the aromatic ring), as evidenced by strong absorption in the range of
2800 - 3000 sm™, as well as the bands of the corresponding deformation vibrations at 1467-1362 sm™.
In the region of 20001800 sm* there are weak absorption bands that are important for determining
the number and position of substituents. A very strong band of non-planar deformation vibrations of
aromatic hydrogen at 730 sm™ is also characteristic of ortho-substituted benzene derivatives. No
characteristic bands of hydrogen-containing functional groups O-H, N-H, S-H are observed in the
spectrum.

The results of the study of the IR spectrum of bionanocomposites LDPE+xvol%FB
+xvol%Al are shown in Fig. 2. Analysis of the IR spectrum of biocomposites shows that at high
frequencies, the IR spectra with the same content of fish bone, with and without aluminum
nanoparticles, are significantly different, i.e. In bionanocomposites, new strong bands appear at
3800; 3700; 3400 sm™ - 3200 sm™ and 2400 - 2000 sm™. However, at low frequencies of 1462-719
sm™, the IR spectra of biocomposites and bionanocompo-sites are almost the same. The difference
in the IR spectrum in the high-frequency part of bio and bionanocomposites is apparently related to
the presence of metal (Al) nanoparticles in the composition of bionanocomposites LDPE+x
vol%FB+1vol% Al. because Intense bands in the high-frequency part of the spectrum are bands of
aluminum and its oxidation.
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Fig.2. The IR spectra of bionanocomposites,LDPE+xvol%FB+1vol%Al (where:1-x= 0, 2-x=1,
3-x=3, 4-x=5, 5-x=7 vol%FB) in the frequency range 4000-400sm™

The IR spectra of biocomposites were studied after electrotreatment under the action of an
electrical voltage of 2.5 kW. The results are shown in Fig. 3 and 4.

As follows from fig. 3 in the spectrum of biocomposites, after electrical processing
additional, weak maxima at frequencies of 2019, 1750 and 1017 sm™, and in bionanocomposites, at
a frequency range of 2200-1900 sm™, a bright maximum, and at 1750 sm™ a weak maximum. In
nanocompo-sites, with an increase in the volume content of the filler, the intensity of these maxima
increases. Analysis of the results show that the proposed additives of biological origin in the
optimal amount surpass other light stabilizers in their light-stabilizing features.
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Fig.3. The IR spectra of biocom-posites, LDPE+ x vol% FB (where: 1-x=3, 2-x=5,3-x=7, 4-x=10, 5-x=15)
in the frequency range 4000-400sm™ after electro-processing
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Fig.4. The IR spectra of bionanocom-posites,LDPE+xvol%FB+1vol%Al (where:1-x=3, 2-x=5,
3-x=7vol%FB) in the frequency range 4000-400sm™ after electro-processing

This, apparently, is primarily due to the fact that when introduced into LDPE, the fish bones
are used by us to contribute to the formation of a more optimal and stable structure, which hinder
the intensive development of the photo-oxidative process caused by UV irradiation.

Thus, from the experimental data it can be seen that the optical density of IR absorption in
the modified samples of LDPE films revealed end carbonyl groups in the samples; it can be
concluded that fish bones reduce chemical changes in LDPE as a result of oxidation, degradation
and crosslinking of polymer chains. This proves that the addition of fish bone in the optimal amount
is a physical structurant for LDPE, increases the packing density of the polymer chains and hinders
diffusion of ozone molecules in LDPE, which in turn weakens oxidation processes.
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B/IHAHHE 3/IEKTPOOBPAFOTKH H FHOHAITOJTHUTEJIEH HA HK CIIEKTP
KOMIIO3HUTOB IIHII+X Ob% PK
.M. I' 0().7!('(1881, 1. B. Aﬂuesal, A.M. Pamazanzaoe’

B npeowssnennoti pabome npeocmasnenvt pezyromamel ucciedosanus MK cnexmpos,
noausmunena Huzkou niaomuocmu (IIOHII), moouguyuposannoti pwiovei rocmu (PK) u
anomMuHuesol  Hawowacmuywl,  komnosumos  IIOHII+x06.%PK u  6uonanokomnozumos
TIDHIT+x06.%PK+106%Al, cusmeix na ®@ypve cnekmpomempe, 6 uacmomuom ouanazone 4000-
400cw™. Buisisneno, umo esedenue ¢ ITIHIT Mooughuxamopos us pvibveti Kocmu U MemaniudyecKux
nanouacmuy (Al) 6 onmumansrhom Konuuecmee He cnocob6cmeyem nOSAGIEHUIO HOBbIX UHMEHCUBHBIX
NOJIOC NO2NOWjeHUs, M. e. He USMEeHsAem OOWylo CMpPYKmypy KOMHO3Umos. Dmo o3uauaem, 4mo
Mooughukamop pulovell Kocmu a6isiemcs mexnoaocudecku cosmecmumvimu ¢ I[IDHII. Bseoenue 6
IIDHII nanonnumensa u3z pvibveli KOCMU cHOCOOCMBYem 3aMemHOMY USMEHEHUI0 UHMEHCUBHOCMU
oopaszosanuss C=0 epynn (1 7206/1/1'1), KOMOopas. A615emcst Mepoll OKUCTUMENbHOU 0eCmpyKyuu
noaumepuvix yeneu. Pe3ynomamul nokaszwvieaiom, umo 68edeHue Kocmeu pvbld 8 CMmpYKmypbl
NOIUIMUNEHA HU3KOU NIOMHOCMU CHOCOOCmBYem (PopMUpo8aHuro onmuMailbHot U CmaouibHOU
CMpYKMypol, — 4mo, 8 CB0I0  ouepedb,  NPEenamcmeyem  UHMEHCUBHOMY  DPA3GUMUIO
GomooxuciumenbHo2o npoyecca, 8bi36aHHO20 YIbMPADUOIEMOBbIM 00TYYEeHUEM.

Knroueswie cnosa: UK — cnexmpul nocnowenusi, PK- puiovu kocmu, [I9HII+ o6vem PK,
buoxomnosumet, buonanoxomnosumet, [IIHII moougpuxamopuwl, IIDHIT + 06.% PK + 1 06.%Al,
1IDHII — noausmunen HU3KOU NIOMHOCHU.

ELEKTROEMALIN VO Bioa(,A VOLORIN ASPE+ X HOCMY% BS KOMPOZITLORININ
iQ SPEKTRLORINO TOSIRI
EM. Gocayev, $.V. Aliyeva, A.M. Ramazanzade

Verilmis isda asagi sixliqgli polietilenin (LDPE), baliq stimiiyii va (BS) Vo aliiminium
nanohissaciklari ilo modifikasiya olunmus ASPE+x hacm%BS tip kompozitlorinin va ASPE+ X
hacm%BS+1hacm%Al tip bionanokompozitlorinin Furye spektrometrind> 4000-400 sm™ tezlik
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diapazonunda ¢okilmis infraqurmizi spektrlarinin todqiqi barada molumatlar verilmisdir. Askar
edilmigdir ki, ASPE — Yya optimal migdarda baliq stimiiyiindan va Al nanohissaciklarindan alavalar
edilmasi IQ spektrds yeni udulma zolaglarimin amala galmasing sarait yaratmir, yani, kompozitlarin
vimumi qurulusunu doyismir. Bu, o demokdir ki, balig siimiiyii modifikatoru ASPE — ila texnoloji
uygundur. ASPE- Yo balig stimiiyii alavasinin daxil edilmasi polimer zoncirlarinin oksidlasarak
dagilmasinin él¢iisii olan C=0 (1720cm™) qrupunun yaranma intensivliyina nazoracarpacaq tasir
edir. Naticalorin tohlili gostorir ki, asagi sixligh polietilena baliq siimiiytiniin alava edilmasi,
ultrabandvsayi siialanma naticasinda meydana ¢ixan, 6z noévbasinda fotooksidlogdirici prosesin
inkisaf intensivliyino mane olan optimal va sabit strukturun yaranmasina sabab olur.

Acar sozlar: JQ adsorbsiya spektoru, BS — balig siimiiyii, ASPE - asag sixligh polietilen,
ASPE + x hacmi % BS, ASPE + hacmi % BS + 1hacm% Al, biokompozitlor, LDPE- asag: sixligh
polietilen ASPE, ASPE modifikatorlar.

Raygi: t.f.d. S.H. Zeynalova
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UOT 678-405:678.027
MODIFiKASIYA OLUNMUS POLIOLEFINLOR

U.M. Mommadli, "F.. Omirov, X.V. Allahverdiyeva, "I.H. Mévlayev, N.T. Qahramanov

Azarbaycan Milli EImlor Akademiyasi Polimer Materiallar1 Institutu, Sumqayzt soh.
Azorbaycan Dovlot Neft vo Sonaye Universiteti, Baki gah.

Modifikasiya olunmus poliolefinlora aid bir sira miidlliflorin materiallar: adabiyyat
icmalinda toplanib hazirlanmisdir. Gostarilmisdir ki, poliolefinlor asasinda tadqiq olunmusg
polimer materiallar yiiksok istiliyadavamiiliglar: il> forglanirlor va istehsalata tatbiq edildikda
etibarliliq va texnolojilik noqteyi-nazarindan texniki tolablar kompleksinin yaxsilasdirilmasina
imkan verirlor. Yaxsilagdirilmis  keyfiyyat xiisusiyyatlorinoe malik mamulatiarin - alinmasi
maqsadila aparilmis tadgiqat iglorinin naticalori tagdim edilmisdir.

Acar sézlar: modifikasiya, polimer, doldurucu, poliolefinlar, termoelastoplastlar.

Son illor nanokompozitlordon alinmis polimer materiallarin praktiki totbiqi texnikanin
miixtolif saholorindo (masingayirma, kond toSorriifati, gomigayirma, harbi vo harbi-kosmiki
texnikada vs s.) boyilik maraq kasb edir.

Senayenin inkisafi miivafiq xassolorlo, xiisusilo do yiiksok mohkomlik, sortlik, istilik
kegiriciliyi, istilik vo termiki davamliliga malik vo agagi maya doyeri olan polimer materiallarin
yaradilmasina ehtiyac vardir. Tolob olunan xassslor doldurulmus vo modifikasiya edilmis polimer
(kompozisiya) materiallarin yaradilmasi ilo oldo edilir. Polimerlorin doldurucularla modifikasiya
edilmasi istifado edilon polimerlorin hacmini shamiyyatli doracods azaltmaga vo onlar oasasinda
materiallarin xassalorinin yaxsilagdirilmasina imkan verir.

Poliolefinlor - an ¢ox tonnajli termoplastlar noviidiir vo Senayenin, naqliyyatin vo kond
tosorriifatinin  miixtolif saholorindo genis totbiq edilir. Poliolefinloro asagi vo yuxart sixligh
polietilenlor (ASPE vo Y SPE), polipropilen (PP) aiddir [1-3].

Keyfiyyatli polimer materiallarin vo tokrar emaldan olan poliolefinlordon momulatlarin
alinmasinin etibarli holli yolu granulyatin modifikasiyasidir ki, burada mogsad — kimyavi vo ya
fiziki-kimyovi tisullarla aktiv markazlorin va funksional qruplarin ekranlagsmasi va qurulusuna gora
bircinsli materialin eyni xassolorlo yaradilmasidir.

Tokrar emaldan olan poliolefinlorin modifikasiyast kimyoavi (tikilmo, miixtolif slavalorin
daxil edilmasi, xiisusilo do {izvi moansali, silisiumiizvi mayelarlo emali vo s.) va fiziki-mexaniki
(mineral doldurucularla doldurulmasi) tisullara béliiniir. Masalon, tokrar emaldan tikilmis ASPE-in
gel-fraksiyasinin maksimal miqdart (80%-o godar) vo daha yiiksok fiziki-mexaniki gostaricilori
130° temperaturda vordonads 10 dagige miiddstinds 2...2,5% peroksid dikumili daxil etdikdo aldo
edilir. Bu kimi materialin dartilmada nisbi uzanmasi 210%, arintisinin axiciliq gostaricisi 0,1...0,3
0/10 daq toskil edir ki, bu hal siibho dogurur, ¢iinki sixtorvari qurulusun yaradilmasi naticasinda
nisbi uzanma 50%-don artiq olmur. Dagilma prosesinin yanasi getmasindon dolay1 temperaturun
yiiksalmasi vo vardonads emal miiddstinin artmasi ilo tikilmo doracasi azalmis olur. Bu da,
modifikasiyaya ugrayan materialin tikilmo doracasinin, fiziki-mexaniki vo  texnoloji
xtisusiyyatlarinin tonzimlonmasine imkan vermis olur.

Tokrar emal edilmis poliolefinlordon polimer materiallarin keyfiyyatinin yiiksaldilmasinin
perspektivli yolu silisiumiizvi birlosmoalorlo termomexaniki emal edilmosidir. Bu iisul tokrar emal
xammalindan yiiksok mohkomlik, kdvroklik vo qocalmaya qarst davamliliga malik momulatlarin
alinmasina imkan yaratmis olur. Modifikasiyanin mexanizmi tokrar emaldan olan poliolefinlorin
torkibinds silisiumiizvi mayenin siloksan qruplari arasinda kimyovi vo doymamuis rabitalorin vo
oksigentarkibli gruplarin yaranmasindan ibaratdir.

Modifikasiya olunmus materialin alinmasinin texnoloji prosesino daxildir [3]:

- tokrar emal materialarinin ¢esidloro ayrilmasi, xirdalanmasi vo yuyulmasi;

- tokrar emal materialarin silisiumiizvi maye ilo 90+10°C temperatur intervalinda 4+6 saat
miuddoatinds emals;
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- modifikasiya materiallarinin qurudulmasi;

- modifikasiya materiallarinin yenidon qranulyasiyasi.

Bork fazali modifikasiya {isulundan basqa tokrar emaldan polietilenin  mohlulda
modifikasiya {isulu da toqdim edilmisdir ki, onun komoakliyila hissaciklorinin 6l¢iisii 20 mkm-dan
artlq olmayan tokrar emaldan asagi sixligli polietilen tozunu almaga imkan verir. Bu toz,
momulatlarin rotasiyon formalagdirma tisulu ilo emalinda va ortiiklorin tizorine elektrostatik tozlama
isulu ilo ¢okilmasi tiglin istifados edilo bilor.

Tokrar emaldan polietilen xammal1 asasinda doldurulmus polimer materiallarin yaradilmasi
boyiik elmi vo praktiki maraq kasb edir. Tarkibinds 30% doldurucu olan tokrar emaldan polimer
materiallarin istifadoasi 40% godor ilkin xammalin azad olmasina vo onun, tokrar emaldan alinmayan
(tozyiqli borular, gablasdirma plyonkalari, naqliyyat {igiin goxistifadsli tara vo s.) momulatlarin
istehsali ti¢lin yonaldilmasinoe imkan verir.

Plastiklori sintez vo emal edon miiassisalar onlar1 ugurla xirdalayaraq vo tokraron oridarok
retsiklo buraxirlar vo yaxud da hissalorls ilkin materiallarin torkibins olave edirlor vo qarisiglarda
istifado edirlor [3]. Polimerlosmo prosesi zamani reaktorlarin daxili divarlarina yapisqanlhigin
azaldilmasi, tomizlonmasinin asanlagdirilmasi vo Sonaye tullantilarinin azaldilmasi ii¢iin reaktorlarin
daxili divarlarinin polianilinlo yuyulmasi maslohatdir ki, metala gars1 yiikksok adgeziyaya malik
olduguna gora polimerlarin apparatin divarlarina yapismasinin garsisini almis olur.

Temperaturun tosiri altinda cisimlorin 6l¢ii vo hacminin doayisilmasinin vo yaxud onlarda
fiziki vo ya kimyovi proseslorin getmasi naticasinds geydiyyat iisullarinin comi “dilatometriya”
adlanir. Istiliyin tosiri altinda polimerin hocmi genislonmasinin  &lgiilmasi temperaturun
doyisilmasinin tayini vo eynilosdirilmasi, bu kimi proseslorin polimerlords arima, kristallasma,
stisalosma, polimerlogsmo dinamikasinin Gyranilmasi vo tonliklorin miioyyan edilmasi {igiin istifado
edilir. Belo olgiilorin texniki cahotdon olavalari xiisusilo vacibdir. Belo ki, digar bark cisimlorla
miiqayisada polimerlor yiiksak istilik genislonmosina malikdirlor [4]. Bu tisul polimerlarin sixilma
doaracasini toyin etmays imkan verir. Homin sixilma doracasi polimerlorin asasinda doaqiq olgtli
konstruksiyon momulatlarin alinmasina imkan verir. Alinan naticalor pressgslibin hesabatinda
istifado edilir.

Qapal1 ekoloji obyektlordo suyun ionlarla, kalsiumla, magneziumla, kaliumla, natriumla,
guimiislo, sulfatlarla vo xloridlorlo kondenslosdirilmasi {igiin bir sira qranullasdirilmig polimer
mineralizatorlar islonib hazirlanmigsdir. Bu materiallar silindrik 1-2 mm o6lgiido vo 2-8 mm
uzunlugda granullardir vo kompleks sokildo xirdalanmis mineral duzlar vo asagi tozyigli
polietilendan ibaratdirlar [5, 6].

Sintetik kauguklar istehsalinda toxuculug Senayesinin tullantilarindan polifunksional
olavolorin alimmasinda islonib hazirlanmig metodikalarin istifadosinin miimkiinliiyli nozordon
kegirilmisdir. Emulsiyon kauguklarin tozvari selliiloz olavalorilo modifikasiyasinin perspektiv
texnoloji tisullart ilo elastomer kompozisiyalarin istehsalinin miixtalif morhalslorinds daxil edilmasi
toklif edilmisdir. Homginin miioyyan edilmisdir ki, polifunksional alavalari koaqulyasiyaedici agent
mohlulu ils dispers sokildo daxil etmok daha magsodouygundur. Termoelastoplastlarin yaradilmasi
prosesina ¢oxfunksional oalavalorin tasirinin xiisusiyyatlori miioyyan edilmisdir. Gostorilmisdir ki,
butadien-stirol kaugukunun modifikasiyasi iiglin polifunksional alavalorin totbiqi koaqulyantin vo
tursulugunu artiran agentin sorfini azaltmaga, otraf miihito ekoloji yiiklonmoni azaltmaga, homginin
sonuncu morholodo stiinliik togkil edon siiratin hesabina kauguklarin qurudulma middstinin
azaldilmasina imkan verir [7].

Termoplastik elastomerlor kompozisiyon materiallarin perspektivli sinfina aiddirlor, bels Ki,
onlar yaxsi istehlak xassaloring, ekoloji tohliikasizliys vo asagi maya dayarino malikdirlor [8-11].
Hal-hazirda, avtomobil va neft sanayesinds lazim olan yag vo benzino davamli termoelastoplastlara
yiiksok tolobat vardir. Butadien-nitril kauguku ilo polipropilen garigigi asasinda yag vo benzina
davamliligi ilo forglonon dinamik termoeclastoplastlar hazirlanir ki, bu da komponentlorin
olverisliliyilo vo karbohidrogenlora qarsi yiiksok davamliligr ilo izah edilir. Lakin, butadien-nitril
kauguk-polipropilen ciitliiyiindo polyar elastomer vo geyri-polyar termoplastik fazalar
qarigdirildigda polimerlorin pis uygunlagsmas: molum olur, alinmis material iso asagi elastiklik vo
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mohkomlik  xassolorino malik olur. Polimerlorin  uygunlagsmas:1 vo istismar xassalorinin
yaxsilagdirilmast magsadilo kompozisiyanin torkibinoe xiisusi nanod6lg¢iilii doldurucular, tizvi gillar,
xiisusila do montmorillonit daxil edirlar.

Mogalo [12], torkibinda nanohissacikli doldurucu saxlayan dinamik termoelastoplastlarin
xassalarinin  dyronilmasine hasr olunmusdur. Tadgiqat zamani alinmis kompozitlorin reoloji
xassalorin giymatlondirilmasi xiisusi yer tutmusdur. Doldurulmus kompozitlarin reoloji xassolori
polimer matrisin vo doldurucunun kimyavi tabistindon, komponentlor arasinda qarsiliqli tasirdon
irali golorak, homginin miiayyan doldurulmalarda bark fazanin hissaciklorinin yetorinco méhkam
foza qurulusunun yaratma mimkiinliiyl ilo toyin edilir. Torkibinds yiiksok dispersli doldurucular
saxlayan polimer qarisiglarinin reoloji xassalori odobiyyatda c¢ox az Oyronilmisdir. Belaliklo,
Cloisite 15A montmorillonitin butadien-nitril kauguku vo polipropilen osasinda dinamik
termoelastoplastlarin torkibino 1-don 5 kiitlo hissesi miqdarinda yeridilmasi orintinin 6zliiliiyiinii
artirmir vo bu kompozitlorin emal prosesini ¢atinlosdirmir.

Qocalma — polimer materiallarin emali, saxlanilmasi vo istismart zamani miioyyan zaman
cargivasindo bas veran fiziki vo Kimyovi ¢evrilmolor naticasinds somorali xassalorin dénmaoz
doyismasidir [13]. Polimer materialin qocalmaya qarst davamliligi makromolekulun kimyavi tarkibi
Vo qurulusundan, molekul kiitlasinin giymatlarindan, molekul-kiitlo paylanmasindan, qatisiglarin
torkibindan (stabilizatorun qaligindan, tonzimloyicilordon va s.), yoni polimerin alinmasi, ayrilmasi
Vo tomizlonmasi soraitindon asilidir. Belo ki, polimer materialin saxlanmasi vo istismart miixtolif
soraitlords, bu vo ya digor atmosfer torkibilo xarakterizo edilon miioyyon temperatur, giinos
stialanmasi, yliksok nomlik vo zaman gorgivasinda samarali xassolorin dayisilmasi, onlarin tasirilo
do izah olunan digar xiisusiyyatlorlo do hoyata kegirilir.

Polimer materialin istismar xassalorinin doyismosi saxlanma va istismar soraitindon asili
olan xarici vo daxili amillordon do asilidir. Polimerin saxlanma va istismarmin daxili amillarin
doyismasini polimer materialin emali moarhalasindo miiayyan toloblora riayat etmoklo minimuma
endirilo bilor. Polimer materialin qocalmaya qarsi daha ohomiyyatli tosirini xarici amillor gostarir,
bunlara havanin temperatur vo nomliyi, isiq vo siialanma, havanin torkibindoki oksigen, gazvari
qatqilar (SO,, NO; va s.), kiiloyin mexaniki yiiklori, su damcilarinin, dolunun, qumun, tozun
dinamik enerjisi aiddirlor [14].

on effektiv vo zamanla yoxlanilmis iizvi-mineral quruluslarin uygunlagdirma iisulu mineral
doldurucularin sathin silisiumiizvi birlogmalorlo appretlosdirilmasidir [15]. Polimer matrisin,
doldurucunun vo appretin diizgiin uygunlasdirilmast kompozitlorin xassolorinds yaxsilagsmani
oncadon miioyyonlogdiron amillordandir. Qeyd etmok lazimdir ki, odabiyyatda silisiumiizvi
ortiiklorlo rabitonin formalagsma mexanizmino mineral hissaciklorin  6Slgiilorinin  tasirinin
miioyyanlosdirilmasilo slagadar vo iimumiyystlo, polimer matrislo bagl problemlora dair heg bir
molumat yoxdur. Modifikasiyanin hor hansi isulundan istifado olunsa belo, doldurulmus
kompozitlorin islanmamast vo mineral doldurucunun poliolefinlorla, xiisusilo do polipropilenlo
uygunlagsmast mithiim problemdir. Belo hallarda, ganunauygun olaraq, silisiumiizvi polimerlorin
aktiv polyar qruplarinin metal oksidlorinin doldurucular1 ilo kimyavi reaksiyalar naticasinds
polimer-doldurucu sarhad zonalarinda adgeziya tomasinin yaxsilasmasina appretlordon istifado
edirlor. Appretin karbohidrogen hissasi polipropilenin makrozancirils slagadardir [15-17].

Polimer nanokompozitin yaranmasinda sink stearatin appretlo birgo istifadossi, polimer
matrisin nanohissaciklorlo garigdirilma vo uygunlasmasinin yaxsilagdirilmasi ilo slagadar bir sira
problemin hallini tapmaga imkan verir. Nozordon kegirilon ingrediyentlorin istiraki ilo
nanokompozitlorin, bozi hallarda orintisinin axiciliq gostaricisinin yiiksolmasi, hamg¢inin do
mohkamlik xiisusiyyatlorinin vo plastikliyi yaxsilasdirilmasi lazimi istismar xassolorine malik
konstruksion materiallarin alinmasinin miimkiinliiyiinii siibut edir.

Belaliklo, bir sira modifikatorlarin totbigi polimer kompozitlorin qurulusu vo xassalorinin
genis intervalda tonzimlonmasine imkan verir. Buna banzar tocriibalor hal-hazirda da miitoxassislor
torofindon todqgiq edilir ki, naticods onlar1 sonayenin miixtalif saholorinds genis totbiq etmok
miimkiindiir.
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Is [18]-do siirtiilmoyo davamli polimer kompozitlorin almmmasi moqgsedilo sonaye
polimerlarinin modifikasiyasina xiisusi diqqot ayrilir vo bu da siirtiillmays davamli polimer
kompozitlorin daima artan tolobati ilo izah olunur. Sirtiilmo moarkazlorinds siirtgii maddasindan
istifado etmodon isloma gabiliyystino malik senaye polimer materiallarina olan tolobat fasilosiz
olaraq artmaqdadir. Makroqurulusu ilo farglonon miiasir tribotexniki 6ziisiirtiinon kompozitlori sorti
olaraq 7 grupa ayirmaq olar:

a) doldurulmus polimerlor;

b) termoplastik polimerlorin qarisigs;

¢) qarsihighh niifuzetmo makroquruluslu termoplastik vo termoreaktiv polimerlorin
qarisiqlart;

d) masamaloari xiisusi polimer torkiblarlo doldurulmus oduncaq asasinda materiallar;

e) metalpolimer materiallar;

e) tizvi vo komiirplastiklor;

f) lentsokilli materiallar vo ortiiklor.

Doldurulmus polimerlor — nisbaton «kohno» tribotexniki materiallardir, adston polimer
materiallarin antifriksion vo digar oslavalorin garisdirilmasiyla alinirlar [19].

Is [20]-do tobii nanodl¢iilii mineral dodurucunun (klinoptillolitin) gatiligmin propilen-getilen
blok-birgopolimeri osasinda nanokompozitlorin fiziki-mexaniki vo reoloji xassalorina tasiri
gostorilmisdir. Nozara almaq lazimdir ki, polimer kompozitlorin emali prosesindos, xiisusilo do
ekstruziya va tozyiq altinda tokma proseslorinds arintinin 6zliilityli asas rol oynayir. Poliolefinlarin
torkibina oksar mineral doldurucularin daxil edilmasi arintinin 6zliliyliniin shomiyyatli doracads
artmasi ilo miisahido olunur, va sonunda polimer kompozitlorin emali prosesini ¢atinlosdirir. Belo
hallarda bu problemin on optimal hoalli yolu material silindrdo orintinin temperaturunun
artirtlmasidir.  Lakin, orintinin temperaturunun yiiksalmasilo termooksidlogdirici destruksiya
prosesinin bas vermosi miimkiindiir ki, bu da yolverilmozdir, ¢ilinki polimer kompozitin
keyfiyyatinin zaiflomasina gotirib ¢ixara bilar.

Bir sira elmi iglordo polimer kompozitlorin 6zliiliyiiniin azaldilmasi {i¢iin plastifikator vo
yaxud siirtgii agentlorindon istifado edirlor, hans1 ki, miioyyoan migdarda osrintinin 6zlililyiinii azaldir
Vo daha yumsaq temperatur rejiminds emal prosesinin aparilmasina imkan verirlar [21-23].

Natica

Yuxarida sorh edilonlor mineral doldurucularin sonaye polimerlorinin bir sira keyfiyyot
gostaricilorinin yaxsilagdirilmasi istigamotindo shomiyyatli doracods yardimei olduqglarimi tasdiq
edir. Polimer kompozit materiallarin islonib hazirlanmasi1 vo todqiq edilmasi lazimi istismar
xassalorino malik konstruksion toyinatli materiallarin alinmasina imkan verir.
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MOITUDUHIIHPOBAHHBIE I10THOJIE®HHbI
Y.M. Mameonu, *®.A. Amupos, X.B. Annaxeepoueea, *U.I'. Moenaes, H.T. Kaxpamanos

B cmamve npusooumcs 0030pubill TumMepamypHblil Mamepuai psoa asmopos no memamuxe
Mooupuyuposanuvix nonuonegpunos. Iloxazano, umo ucciedosanHvle noIUMepHbvle Mamepuabl Ha
OCHOBe  NOAUONePUHOB,  OMAUYAIOMCS  NOBLIUEHHOU  MENIOCMOUKOCMbIO,  CNOCOOCMEYIOM
VAVUUWEHUIO  KOMNJIeKCA — MeXHU4eckux mpebo8aHull HAOelCHOCmU U  MeXHOI0SUYHOCHU
NpUMEHUMeNbHO K npou3eoocmsy. IIpusoosamcs pe3yiomamol NPOBEOeHHbIX UCCIe008AHULL C YeNbIo
NOLYYEeHUs. U30eNUll C YIYYULEHHbIMU KA4eCMBEeHHbIMU XapaKmMepUCmuKamu.

Kntouesvie  cnoea:  moougpuxayus, noaumep, HAanoiHumernv, noauonegumbsl,
MepMOo31ACMONIACTbI.

MODIFIED POLYOLEFINS
U.M. Mammadli, F.A. Amirov, Kh.V. Allahverdieva, 1.H. Movlayev, N.T. Kakhramanov

In the article, had been review the literature of some authors on the subject of modified
polyolefins. It is shown that the researched polymeric materials on the based of polyolefins, are
differ by increased heat resistance, contribute to improving the set of technical requirements for
reliability and manufacturability to applicable for production. The results of the conducted
researches with the purpose of obtaining products with improved qualitative characteristics are
presented.

Keywords: modification, polymer, filler, polyolefins, thermoelastoplast.

Raygi: tf.d., dos. G.C.Omarova
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PARA-XLORFENOLUN KVY-23 KATALIZATORU ISTIRAKINDA
4-VINILTSIKLOHEKSENL®O TSIKLOALKENILLOSMO REAKSIYALARININ
BOZI XUSUSIYYOTLORI

A.M. Mammadova, S.T. Sahmuradov, V.H. Mirzayev, C.Q. Rasulov

Azorbaycan MEA Neft-Kimya Proseslori Institutu

Maqalada p-xlorfenolun (PXF) KY-23 katalizatorunun istirakinda 4-viniltsikloheksenla
katalitik tsikloalkenillogmo reaksiyalarmmin kinetik ganunauygunlugunun todqigi naticalari
gostarilir. Tadgigatlar naticasinda moaqsadli mahsullarin ¢ixumina va segiciliyino miixtalif
amillorin (temperatur, reaksiyanin miiddati, ilkin komponentlarin mol nisbatlori, katalizatorun
migdary) tasSiri tadqiq edilmisdir. Miiayyon edilmisdir ki, 2-(tsikloheksen-3-il-etil)-4-xlorfenolun
Samarali ¢iximina (gotiiriilon PXF-a gora 69.7%) va seciciliyineg (maqsadli mahsula gora 92.5%)
nail olmaq igiin tsikloalkenillogsmo  reaksiyalarimin  asagidaki  saraitdo  apariimasi
maqsadauygundur: reaksiyanin temperaturu 115°C, miiddati 5 saat, PXF-un viniltsikloheksena
mol nisbati — 1:1, katalizatorun migdar: — 7% (gotiiriilon PXF-a gdra).

Acgar sozlar: p-Xlorfenol, viniltsikloheksen, katalizator, tsikloalkenillagma, 2-etiltsiklo-
heksenil-4-xlorfenol.

Alkilfenollar va onlarin miixtolif fragmentli téromolori osasinda yaglara, yanacaqlara,
poliolefinlaras, kauguklara artiq senayeds totbiqini tapmus yiizlorlo somorali antioksidantlar, asqarlar,
stabilizatorlar va digor kimyavi slavalor alinmisdir [1-3]. Bu sababdon hazirda sonayeds istifado
olunan bu kimyavi birlosmalarin xeyli hissasi mohz alkilfenollar asasinda alinir [4,5]. Alkilfenollar
fenolun alifatik karbohidrogenlor ilo katalitik alkillosmoasindon alinir. Bu kimyavi birlogmalor
yiikksok temperaturlarda stabil deyillor, istifado olunduglari obyektlords yaxsi hall olmurlar. Bu
baximdan, torkibinda tsikloolefin vo halloid fragmentlori olan kimyavi oslavalor xiisusi shomiyyat
kasb edir [6-8].

Toqdim olunan elmi-tadgiqatlarin aparilmasinda moagsad sonayeds Kifayat godor xammal
ehtiyatlar1 olan alkillogdirici agentdon istifads etmoklo yeni kimyovi quruluslu 2-etiltsiklo-heksenil-
4-xlorfenolun alinmasi reaksiyasinin istiqgamatine, ¢iximima va segiciliyino miixtalif amillarin
tosirinin arasdirilmasindan va proses ti¢iin somorali soraitin tapilmasindan ibaratdir.

Mogalads, p-xlorfenolun KV-23 katalizatoru istirakinda 4-viniltsikloheksen-1 ilo Kkatalitik
tsikloalkenillosmo reaksiyalarinin kinetik qanunauygunluqlarinin todqiqi naticalori gostorilir.

TOCRUBI HiSSO

Tadqiqatlarin aparilmasi {igiin xammal kimi p-xlorfenol (PXF), 4-viniltsikloheksen (VTSH)
gotliriilmiisdir.

PXF-un fiziki-kimyavi xassalari: Tgayn = 217°C, T, = 43°C, m.k. = 128.5

VTSH divinilin katalitik tsiklodimerlogsmasindon alinir vo asagidaki fiziki-kimyovi xassolora
malikdir [9]: tomizliyi 98.8-99%, Tqayn = 130°C, n3’1.4648, pio 0.8308, m.k. = 108.

Tsikloalkenillosma reaksiyas1 iigiin katalizator kimi kationit KY-23 (DUST 20298-74)
istifado olunmusdur. KY-23 (modifikasiya 10/60) torkibindo 55-70 %-dok su saxlayir, 170°C-dok
termiki stabildir. Ona goro KY-23 istifadedon gabaq sudan azad olmagq iiciin 110°C-dok qizdirilir. Is
prosesindo temperaturun tosiri ilo katalizatordan sulfoqrupun ayrilmast vo onun {izorino
gatranabonzor maddolorin toplanmasi noticosindo katalizatorun foallig1i asagi disir. KVY-2
katalizatorundan forqli olaraq, KY-23 katalizatoru 2-4 %-li xlorid tursusu ilo regenerasiya olunur vo
yenidan istifado olunur.
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p-Xlorfenolun viniltsikloheksenlo tsikloalkenillosmo reaksiyalar1 {ighogazli kolbada
asagidaki {isul ilo aparilmigdir: kolbaya hesablanmis miqdarda PXF vo katalizator (KVY-23)
doldurulub qizdirilir. Temperatur 40°C-ya ¢atdiqda iizorina damla-damla VTSH olava olunur.
Komponentlor garisigr katalizator istiraki ilo reaksiya zonasinda 80-140°C temperaturda, 2-8 saat
miiddatinds garisdirilir; sonra qarisdirilma dayandirilir, alkilat isti halda 45°C-do Kkatalizatordan
stiziilib ayrilir vo rektifikasiya olunur. Alkilatin rektifikasiya prosesinds ilk ovval atmosfer
tozyiginds VTSH, sonra iso vakuumda PXF va reaksiya mohsullar1 qovulur.

Reaksiya vo rektifikasiya mohsullarinin xromatoqrafik analizi LXM-72 Xromatoqrafinda
hoyata kegirilmisdir. Kalonun uzunlugu-2 m, bark dasiyic1 kimi tursu ilo yuyulub dimetil-xlorsilanla
silanlagdirilmis 0,2+0,25 mm o6lgiido xromaton N-AW-/JMC, harakotsiz faza kimi 5 %-li SE-30
metilsiloksan elastomeri gotiiriilmiisdiir. Kalonun ilkin temperaturu 50°C, son temperaturu — 280
°C, programlagmanin siirati — 10 °C/daq, helium qazinin siiroti — 50 ml/daq, buxarlandiricinin
temperaturu — 355°C, detektorun temperaturu — 300°C, diaqram lentinin siiroti — 60 mm/saat
almisdir.

Hor iki halda — ilkin vo son mohsullarin torkiblarinin %-lo migdarinin hesablanmasi {igiin
timumi piklarin sahalarinin cominin 100 % gobulu asas gétiiriilmiisdiir.

Alinmis birlosmoalorin 1Q-spektri «Perkin-Elmer» firmasinin istehsal etdiyi «Spektrum BX»
vo «BRUKER firmasinin istehsali olan «ALPHA IQ Furye» spektrometrlorinds ¢okilmisdir.

Almmis birlosmalorin NMR-spektri «BRUKER» firmasinin istehsali olan 300 MHs tezlikli
NMR spektrometrinds ¢okilmisdir.

NOTICOLORIN MUZAKIROSI
p-Xlorfenolun KVY-23 Kkatalizatoru istirakinda 4-viniltsikloheksenlo tsikloalkenillosma
reaksiyalarinin sxemi agagida verilir:

OH CH=CH, OH CH,
|
GO
+ _— H
Cl Cl

Tsikloalkenillosmos reaksiyalarinin aparilmasi tigiin somaroali sorait tapmagq tigiin reaksiyanin
temperaturunun, miiddstinin, ilkin komponentlorin mol nisbatlorinin vo katalizatorun miqdarinin
moagsadli mohsullarin ¢iximina vo segiciliyina tasiri todqiq olunmusdur.

PXF-un VTSH ilo tsikloalkenillosma reaksiyasmin temperaturu 80-140°C, miiddoti 2-8 saat,
PXF-un VTSH-o nisbati  1:2-don 2:1-dok vo katalizatorun miqdar1 5-12% (gotiiriilon PXF-a gora)
hadlorinds arasdirilmigdir.

PXF-un VTSH ilo KV-23 katalizatorunun istirakinda tsikloalkenillosmo reaksiyalarinin
naticalari sokil 1-do verilir.

Sokil 1(a)-dan goriiniir ki, 2(tsikloheksen-3-il-etil)-4-xlorfenolun yiikksok ¢iximina nail
olmaq ii¢iin temperaturun 115°C gotiiriilmasi mogsedouygundur. Bu temperaturda mogsadli
mohsulun ¢iximi 69.7%, secicilik isa 92.5% olur. Temperaturun 80-100°C giymatlorinds — ¢ixim
47.4-61.8%, secicilik — 95.8-93.9% toskil edir. Temperaturun 140°C-dok artirilmasi proses iigiin
magbul sayila bilmaz, ¢iinki bu zaman magsadli mahsulun ¢iximi 62.6%-dak, segiciliyi iso 80.1%-
dok asagi diisiir; bu arzuolunmaz mohsullarin alinmast ils izah olunur.

[lkin xammallarin katalizator ilo goriismo miiddoti reaksiya mohsullarinin ¢iximina vo
se¢iciliyino tasir edon vacib amillordon biri hesab olunur. Sokil 1(b)-don goriiniir ki, reaksiya
miiddatinin 2 saat gétiiriilmasi tsikloalkenillosma reaksiyasiin selektiv getmasi tigiin kifayat etmir,
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¢linki bu zaman ¢ixim 38.4%, secicilik iso 96.2% olur. Magsadli mahsulun ¢iximi va segiciliyi
reaksiyanin 5 saat miiddatinds ytiksok olur: 69.7 va 92.5%.
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Sok. 1. 2(Tsikloheksen-3-il-etil)-4-xlorfenolun ¢iximinin (1) va segiciliyinin (2) temperaturdan (a),
vaxtdan (b), ilkin komponentlorin mol nisbatlorindan (¢), katalizatorun miqdarindan (d)
astliliq ayrilori

2(Tsikloheksen-3-il-etil)-4-xlorfenolun ¢iximina vo segicilyina tosir edon amillordon biri do
ilkin xammallarin mol nisbatloridir. Sokil 1(c)- don goriiniir ki, reaksiya qarisiginda VTSH qatiligini
artirmaqla yiiksok ¢ixim va segicilik alave etmok olmur. Bu zaman mono- oavozli PXF-un ¢iximi
51.3%, segicilyi isa 77.3% olur. Ciximin va segiciliyin az olmasi VTSH-nin izafi gotiirilmiis
hissasinin mono-ovozli PXF-la reaksiyaya girorok 2,6-di-ovazli PXF-un amolo golmoasi ilo izah
olunur.

CH=CH
(IjH3 OH 2 CH, OH CH3
C I
U0 — OO
H
Cl

1
Reaksiya qarigiginda PXF-un qatiligii 2 dofo artirmaqla moqgsadli mohsulun ¢iximi vo
seciciliyi miivafiq olaraq 73.4 vo 95.4% olur. Lakin reaksiya garigiginda PXF-in miqdarin1 2 dofo
artirmaqla magsadli mohsulun ¢iximinin va segiciliyinin ciizi artimina nail olmagq iqtisadi baximdan
somorali deyil. Ilkin xammallarin garisiginda PXF-un qatilgini artirdiqda reaksiya mohsullarinin
torkibinda tsiklobisfenolun alinmasi miisahids olunmusdur.

H CH OH
OH  myc T
| C
2 + HC — H
Cl Cl Cl

Sakil 1(c)-don goriiniir ki, reaksiya qarisiginda ilkin komponentlorin miqdarlarinin 1:1 mol
nisbatindo gotiiriilmasi daha maslohatdir. Bu zaman 2(tsikloheksen-3-il-etil)-4-xlorfenolun ¢iximi
69.7%, seg¢iciliyi iso 92.5% olur.

Sokil 1(d) -don goriiniir ki, magsadli mohsulun samarali ¢iximina va segiciliyina nail olmaq
tiglin tsikloalkenillogmo reaksiyasi iiclin katalizatorun 7% miqdarinda gétiiriilmasi  daha
moagsadouygundur. Katalizatorun migdarimi 10-15%-dok artirmaqla magsadli mahsulun ¢iximinin 2-
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3% artmasina nail olmaq olur, ancaq bu zaman reaksiyanin segicliyinin asag1 diismosi (89.1-90.5%)
miisahidos olunur.

Belalikla, p-xlorfenolun 4-viniltsikloheksenlo KY-23 katalizatorunun istiraki ilo katalitik
tsikloalkenillosmo reaksiyas: ii¢iin somorali sorait tapilmisdir: reaksiyanin temperaturu — 110°C,
miiddati — 5 saat, PXF-un VTSH-a mol nisbati 1:1 mol/mol, katalizatorun miqdar1 — 7% (gotiirtilon
PXF-a goro). Tapilmis bu soraitdo 2(tsikloheksen-3-il-etil)-4-xlorfenolun gotiiriilon PXF-a goro
ciximi 69.7%, seciciliyi iso moagsadli mohsula gora 92.5% toskil edir.

Almmis 2(tsikloheksen-3-il-etil)-4-xlorfenolun IQ vo 'H, *C NMR spektral iisullarla
kimyavi strukturu tasdiq olunmus va fiziki-kimyavi xassslori toyin edilmisdir.

2(Tsikloheksen-3-il-etil)-4-xlorfenolun 1Q — spektrinin naticolori asagida verilir: C — ClI
rabitosi 656, 707 sm™, 1, 2, 4 avozolunmus benzol holgosi 810, 880 sm™, Tsikloheksen hslgasinin
C — H rabitosi iso 975 sm™ zolaglarinda miisahido olunur. Fenolun OH grupunun O — H rabitosine
uygun olaraq deformasiya va valent ragslori 1245 smt 3558 smt C-0 olagosi 1117, 1174 sm?
zolaglarinda geyde alinmusdir. 1324, 1406, 1450, 1482 sm™ zolaglarindaki siqnallar CHz vo CH;
qruplarmin C — H rabitasinin deformasiya ragsine, 2856, 2925 sm™ zolaqlarindak: siqnallar CHz vo
CH; qruplarinin valent ragsine, 1607 sm™ zolagindaki signal benzol halgesinin C — H slagasina,
1696 sm™ zolagindaki signal benzol halgesinin C — H rabitasine uygun galir.

'H NMR (300 MHs, aseton-dg), 8, m.h.: 1.33 (s., 3H, CHs), 1.42-2.25 (m.,10H, CH,), 6.84
(d., 1H, OH - C - CH , J=8.7Hs), 7.02 (d.d., 1H, CH - CH , J=5.7, 2.7Hs), 7.19 (d., 1H, Cl - C -
CH, J=2.7Hs), 8.58(s., 1H, OH).

B3C NMR (75 MHSs, aseton-dg), 5, m.h.: 22.62(CHs), 24.87, 26.41, 36.34(CH,), 38.05(C—
CH,), 117.85, 123.75, 126.14, 127.65, 129.17, 137.06(C,Ar), 154.8(OH-C).

Codval 1-do 2(tsikloheksen-3-il-etil)-4-xlorfenolun fiziki-kimyavi xassalari verilir.

Cadval 1
2(Tsikloheksen-3-il-etil)-4-xlorfenolun fiziki-kimyovi xassalori
OH Element tarkibi, %
0
R O TfBY' C, | nf’ P lll/lﬁolll Hesablanib Tapilib
mm te ¢ H c [H
cl c.st.
cr
R= _IC{O 178-183 1.5476 1.0104 236 71.2 7.2 70.7 6.5
Notica

p-Xlorfenolun ~ KVY-23  katalizatoru  istirakinda  4-viniltsikloheksenlo  katalitik
tsikloalkenillosmo reaksiyalar1 tadqiq olunmusdur. Aparilmis elmi todgigatlar naticasindo miiayyon
edilmigdir ki, reaksiyanin temperaturunun 115°C, vaxtinin 5 saat, ilkin komponentlorinin mol
nisbatlorinin 1:1 mol/mol vo katalizatorun miqdarinin 7% (gotiiriilon PXF-o gora) giymatlarinda
moagsadli mahsulun ¢iximi 69.7% (gotiiriilon PXF-a gors), segiciliyi iso 92.5% (magsadli mohsula
goro) olur.
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HEKOTOPBIE OCOFEHHOCTH PEAKLIUH IIUK/IOAJIKEHU/TUPOBAHUA
HHAPA-XTOP®EHOJIA 4-BHHHU/ILHTUK/IOTEKCEHOM B IIPUCYTCTBUH
KATAJTU3ATOPA KY-23
A.M. Mameooea, C.T. Illaxmypaoos, B.I'. Mup3zoes, U.K. Pacynos

B cmamve npusoosmcs pesyrbmamul uUccie008aHus KUHEMUYeCKUX 3aKOHAMepHOCmell
KAmManumuyecko2o Yukioaikenunuposanus n-xaopgenona (I1XD) ¢ npucymemeuu xamanuzamopa
KV-23. B pesynemame ucciredosanuii Obliu  6blAGNEeHbI  GIUAHUA PASHLIX NAPAMEMPO8
(memnepamypa, npoOOIHCUMENTLHOCIb PeaKyul, MOIbHOE COOMHOUEHUE UCXOOHBIX KOMNOHEHMOS,
KOIUYeCmeo Kamanuzamopa) Ha 6blXx00 U CeleKMUBHOCMb  yelesblx npooykmos. buino
YCMaHoeneno, 4mo Ons O0ocmudiceHusi Haubonvuieeo evixooa (69.7% wna esameii [IXD) u
cenexmuenocmu (92.5% no yenesomy npooykmy) yenesvix npoOyKmos yeiecooopasHo nposeoenie
XUMUYECKOU peakyuu npu credyiouux OnmumaibHelx yciosusx: memnepamype peaxyuu 115°C,
npooondcumenvHocmu 5 4., monvHom coomuoweHuu IIXD-a k eunun yuxnoeexcewy 1:1,
Konuuecmee kamanusamopa 7% (na ezamoiil [IXD).

Knrouesvie cnosa: n-Xnopghenon, SUHUIYUKIO2EKCEH, KAMAIU3amop, YUKIOAIKeHU-
Juposanue, 2-35muiyuKiocekcenun-4-xuiopgenor.

SOME PECULIARITIES OF THE REACTION OF THE CYCLO-ALKENYLATION OF
PARA-CHLOROPHENOL WITH 4-VINILCYCLOXENE IN THE PRESENCE
OF CATALYST KU-23
A.M. Mammadova, S.T. Shahmuradov, V.H. Mirzayev, Ch.K. Rasulov

The article presents the results of the study of the kinetic regularities of the catalytic
cycloalkenylation of p-chlorophenol in the presence of the catalyst KU-23. As a result of studies,
the effects of various parameters (temperature, reaction time, molar ratio of initial components,
amount of catalyst) on the yield and selectivity of the target products were revealed. It was found
that to achieve the highest yield (69.7%) and selectivity (92.5%) of the target products, it is
advisable to conduct a chemical reaction under the following optimal conditions: the reaction
temperature is 115 °C, 5 hours long, the molar ratio of PCP-a to vinilcyclohexene is 1: 1, catalyst
7% (for PCP taken).

Keywords: p-Chlorophenol, vinylcyclohexene, catalyst, cycloalkenylation,
2-ethylcyclohexenyl-4-chlorophenol.

Rayci: k.f.d. L.N.Yiizbasova
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UOT 004.75
SECURITY REQUIREMENTS AND BEHAVIOR DETECTION of IOT
B.G. Tagiyev, N.H. Khalilova

National Aviation Academy

The development of IoT (Internet of Things) is on the initial step, facing a series of
security issues. The final realization of M2M (Machine-to-Machine) should be based on the
secure communications between things in the end. As the bridge to communication from things
to Internet, researching on the sensor with Internet is vital to the development of WSN (Wireless
Sensor Network) and integrated networks. The purpose of this research is to provide guidance
for the design of future loT.

Keywords: Internet, layer, node, data, network, sensor, interface, bluetooth.

The main goal of this study is to provide a background of the 10T security and then offer a
strong security management structure for the 10T network system. There is no offered 10T security
management system for evolving integrated solutions to cast an efficient, robust and durable
security in the 10T environment. We suggested a layered security functional structure for a strong
loT security management system for eliminating this deficiency. Thus, we discussed how to make
loT network behavior detection model open, secure, powerful and able to adapt to WSN and
Internet mixed environment in this work

The Internet of Things affects our lifestyle from our reaction to our behavior. By using your
smartphone you can control from air conditioners to smart cars. Nowadays with connected devices,
loT is a giant network. These devices collect and share data about how they are used and the
environment in which they are operated. It is all done by using sensors which are embedded in
every physical device. This physical device can be your mobile phone, electrical devices, traffic
lights and nearly everything that you run across in day by day. These sensors spread data about the
working state of the devices again and again. loT provides a common platform for all these devices
to dump their data and a common language for all the devices to get contact with each other. Data is
spread from different sensors and sent to 10T platform security. 0T gathers the collected data from
various sources [1].

The system architecture of 10T must provide operational guarantee which generates a hole
between the physical world and the virtual world. Following factors should be taken into
consideration for designing the framework of 10T: technical factors, such as sensing techniques,
communication methods, network technologies, and so on; security protection, such as information
confidentiality, transmission security, privacy protection, and on and on; business issues, such as
business models, business processes, etc. Currently, the service-oriented architecture or SoA has
been successfully applied to IoT design where the applications are moving towards service-oriented
integration technologies. The complex applications among diverse services have been appearing in
business domain. Services reside in various layers of the 10T like: sensing layer, network layer,
services layer and application-interface layer. The services-based application will seriously depend
on the architecture of IoT.

e Sensing layer is integrated via end components of 10T. This layer senses and acquires the
information of devices;

o Network layer is assumed to support wireless or wired communications between things;

e Service layer consists of to provide and manage services required by applications and
USers;
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o Application-interfaces layer is interaction methods with users and applications.
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Fig.1. SoA for loT

On each layer the security requirements might be different due to its features. Generally, the security
solution for the 10T is following requirements:

1. Security requirements of sensing layer and 10T end-node,

2. Security requirements of network layer,

3. Security requirements of service layer,

4. Security requirements of application-interface layer,

5. The security requirements among layers,

6. Services running and maintenance security requirements.

In contrast or comparison with the fact making loT network behavior detection model open,
secure, powerful and able to adapt to WSN and Internet mixed environment and to defend sensor
network attack and intrusion, 10T behavior detection needs to have following ability [3, 4]:

* Use distributed coordination detection on the Internet. Detection nodes are distributed in to
the loT. They detect local intrusion behavior and help detect adjacent detection nodes.

» Sensor nodes do not have strong processing ability and little storage with limited
computing and storing ability. Because of that, behavior detection algorithm needs to be concise,
efficient, energy-saving and energy effective.

» Detection nodes can detect attacks and locate attacks.

» Taking into account the special working environment and high possibility of errors that a
sensor node has, detection algorithm can have fault-tolerant processing for occasional non-intrusion
exception behavior. Node communication errors or exception. They are caused by occasional errors
which is not detected as intrusion. It improves system detection rate and also reduces false detection
rate.

» Be able to unite with secure router and trust model. Conclusion for network detection
control model can be used to compute reputation value of secure router. The data that secure router
and trust model can be used by behavior detection system.

* Because of networks in IoT use different behavior detection and are faced with different
attacks, their behavior detection system needs to be specially designed. It can use network behavior
detection data and has special detection methods for joint bases.

Based on loT network energy feature and purpose, its behavior detection should contain
distributed coordination and hierarchical behavior detection systems. Distributed coordination
behavior detection system has a similarity with independent behavior system in which nodes
coordinate and detect some unknown attacks. This system consumes more communication and
computing resource. It needs reliable transmission assurance. In hierarchical system, some nodes
detect system and are organized by a multi-layer structure. In low layers, we use distributed
detection strategy. In high layers, low layer nodes are detected by high layer nodes. 10T network
behavior detection control system is illustrated in Figure 2.

Furthermore, considering detection control method when the neighbor nodes somehow keep
themselves from being supervised, such mechanism would not perform well [5]. Meanwhile, when
nodes in wireless sensor network are distributed, there are not enough neighbor nodes which can
play a role of trust detection nodes. Y. Huang [6] applied wired network behavior detection
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technology to WSN network. He offered that each node listen its neighbor within its one bounce

range. Then we can compare data with previous one, including unknown package loss rate, selected

random package loss rate. For behavior detection method, he suggested demands nodes use mixed

receiving to listen and to process the entire passing data package, which consumes lots of energy.
Figure 1 describes a general SoA for IoT. It contains four layers [2]:

DS

IDS

Fig. 2. loT network behavior detection system

M. Chuah [7] proposed behavior detection mechanism based on transfer in distributed WSN
network [8] and improved this mechanism. For this reason, detection control is the first defending
line in entire loT trust control structure. Currently 1oT is still in its initial stage and faced with a
series of security problems. Implementation of M2M is attributed to secure object communication.
Sensors are the bridge between objects and Internet. Researches on sensors and Internet security
issues is very important for WSN technology and heterogeneous network security technology and
helps improve 1oT.

As a result, this article focused on layers’ requirements to secure the system from
attacks. This research provides trust transferring model and secure technology by using detection
control method between neighbor nodes in WSN and Internet united network surrounding. We have
also surveyed the literature on the existing methods to protect the loT infrastructure and
summarized these security methods on each layer of security requirements. In order for the
customers to support the 10T technologies and the applications, these privacy and security issues
and limitations have to be carried out immediately. Therefore that power of the IoT technology and
their applications can be realized.
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OSYALARIN INTERNETININ SOVIYYOLORININ TOHLUKOSIZLIYI VO
DAVRANISLARININ MUOYYONLOSDIRILMOSI
B.H. Tagiyev, N.H. Xolilova

Osyalarin Interneti (Internet of Things, IoT) hala inkisaf marhalasinda oldugundan bir sira
tohliikasizlik  moasalolari  ilo  dizlogir.  Qurgudan  qurguya M2M  (Machine-to-Machine)
texnologiyasimin  yekun realizasiyasi sonda asyalar arasinda tohliikaSiz  komunikasiyaya
asaslanmalidwr. Ogyalarla internet arasinda olan alaQo kérpiisii, internetlo sensor tizarinda aparilan
todqiqalar Simsiz Sensor Sabakasi (Wireless Sensor Network, WSN) va sabakolarin inkisafi iiciin
oldugca vacibdir. Bu tadgigatin maqsadi galacak texnologiva olan Ogsyalar Internetinin dizayn:
tictin baladgi rolunu oynamagdir.

Acar sozlar: Internet, saviyya, diiyiin nogtosi, informasiya, soboka,sensor, interfeys,
bluetooth.

YPOBHH BE3OIIACHOCTH H OIIPE,ZIEJI{EHHE HHOBEJ/IEHUHA
HHTEPHETA BEIIIEH
b.I'. Tazues, H.I'. Xanunosa

Hnmepnem Bewen (Internet of Things, 10T) na nauansnoit cmaouu pazeumus cmanikueancst
¢ paoom npobnem obecneuenus 6esonachocmu. Koueunas —peanuzayus — mexHonio2uu
mexcmamunnozo ezaumooeiicmeuss M2M (Machine to Machine — om mawunbl K Mawume)
OCHOBbIBACMCS HA 0e30NACHOU KOMMYHUKayuu mexcoy eewjamu. Ceazo meacoy Humepnemom
gewell U NpoBeOeHUeM CEeHCOPHLIX UCCCAeO08AHUL ¢ NoMowblo HHmepnama umeem 6adcHoe
3HaueHue 01 pazsumus OecnpogooHotli cencopuou cemu (Wireless Sensor Network, WSN) u
cemesvix c@azell. Omo  ucciedosanue Moxtcem HOCHYHCUMb PYKOBOOCMBOM O/  OU3aliHa
(apxumexmypwi) Unmepnema Beweti kak mexnonocuu 6yoyuezo.

Knwueevie cnosa: Humepnem, yposenv, y3zen, OauHble, cemv, O0amuux, uHmepgelic,
onromys.

Rayci: t.e.d., prof. V.O. Qasimov
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MESH DEFINITION IN PROCESS OF DISCRETIZATION OF PHYSICAL MODELS BY
FINITE ELEMENT METHOD BY USING COMSOL MULTIPHYSICS
CAD SYSTEM

S.T. Huseynov, H.R. Azizov

National Aviation Academy

The paper focuses on the importance of discretization in problems of mathematical
physics on the basis of the finite element method (FEM) with using computer aided design
(CAD) systems. Explanations are given on how the sampling is carried out in Comsol
MultiPhysics CAD system. It is noted that the stage of discretization by FEM has a great
influence on the accuracy of the numerical method in all CAD systems. On the other hand, it is
argued that this software has great opportunities to make this stage extremely qualitative and
affordable. The following problems are mentioned in the article: the performance of computer
modeling of problems of mathematical physics and the main features that arise in the modeling
process

Keywords: computer technology, CAD, FEM, thermal physics, mechanics,
electrophysics, multiphysics problems.

Let’s consider following two dimensional Dirichlet problem
Upx X,y FUyy X,y =f Xy inQ,
u=0 on 0.

where, Q — is open domain in plane (x,y), dQ — is boundary region (manifold or polygon), u,, and
u,, are accordingly second order derivatives depending on x and y independent variables. We have
two main step to create approximation according to finite element method (FEM), [1]:

1. definition of finite element in weak form.

2. discretization of open domain Q (discretization of “weak form” is held in finite space).

In order to overdo digital computation in CAD system we have to choose Comsol
Multiphysics. In FEM machine modeling the main step is automated mesh definition of the open
domain Q. Furthermore we have showen the sample of modeling via Comsol Multiphysics by FEM,
where we have described mesh definition as a rigid body. By the following example we’ll create a
model analyzing a busbar designed to conduct a direct current from a transformer to an electric
device (see below). The current conducted in the busbar, from bolt 1 to bolts 2a and 2b, produces
heat due to the resistive losses, a phenomenon referred to as Joule heating. This presents a classic
example of multiphysics, since the electric conductivity of the conductor is temperature dependent
while the heat source in the heat transfer problem depends on the electric current density. In the fig.
1 we can see automatic discretization by finite element method in Comsol MultiPhysics
environment.

Fig.1. Automatically discretization by Finite Element Method
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The simplest way to mesh in Comsol Multiphysics is to create an unstructured tetrahedral
mesh. This will be appropriate for our busbar (see the figure in right position). In the Model
Builder, we’ll do right-click the Mesh 1 node and select Free Tetrahedral. Then we’ll click the Size
node. In the Settings window, we should select the Custom button under Element Size. Following
step is entering of mh in the Maximum element size field to set the maximum element size to 6 mm
— the value entered earlier as a global parameter. Then click the Build All button to create the
mesh. Later, in Studying Mesh Dependence and Convergence we’ll create meshes for running mesh
convergence studies and to investigate the magnitude of the change in a solution parameter after
refining the mesh. In the fig.2 it is shown as setup boundary conditions of mathematical model

using Comsol MultiPhysics environment.

1
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Fig.2. Boundary conditions setup in Comsol MultiPhysics

Below, in the fig. 3, we can see the result of computations, where the electrical potential
distribution along body geometry is shown.
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Fig.3. 3D graphic of electrical potential distribution along body geometry
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Fig.4. 3D graphic of temperature distribution along body geometry

And finally in the fig. 5 we can see the 3D graphic of current density norm along the body
geometry.
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Fig.5. 3D graphic of current density norm along body geometry

CONCLUSION

More advanced implementations of FEM in Comsol Multiphysics is the utilization method
[2] to assess the quality of the results (based on error estimation theory) and modification of the
mesh during the modeling in CAD environment, aiming to achieve approximate solution within
some bounds from the 'exact’ solution of the continuum problem. Therefore the mesh optimization
may utilize and improve the numerical solution in CAD systems.
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COMSOL MUL TiFisiqs ALS SI‘STEMina SONLU ELEMENTLOR METODU IiLo
DiISKRETLOSMONIN TOYIN EDILMOSI
S.T. Hiiseynov, H.R. Ozizov

Moagqalo avtomatlasdirilmis layihalondirma sistemlarinds (ALS-lorda) sonlu element metodu
(SEM) asasinda riyazi fizika moasalalorinin diskretlosma marhalasinin vacibliyina hasr edilib.
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Comsol MultiPhysics program tominatinda diskretizasiyanin neca aparimasinin izahlart verilir.
Qeyd edilir ki, SEM ilo diskretlogsma marhalasi adadi iisulun daqiqliyina boyiik tasiri vardir. Digor
tarafdon bildirilir ki, ALS programlarinda bu moarhaloni yiiksak doracada keyfiyyatli va alverisli
aparmagq tigiin boyiik imkanlar mévcuddur. Maqaloda mahz hamin imkanlar qeyd edilir: riyazi
fizika masalalorinin kompyuter modellagdirilmasi neca yerina yetirilmasi va mévcud olan asas
xtisusiyyatlor.

Acar sozlor: Kompyuter texnologiyasi, ALS, SEM, diskret-lasmo, istilik fizikasi, mexanika,
elektrofizika, multifizika masalalori.

OIIPE/IEJIEHUE CETKH JINCKPETH3ALIHU
110 METOZ1Y KOHEYHBIX 5/IEMEHTOB B COMSOL MULIPHYSICS
S.T. I'yceitnos, X.P. A3u3o6

B cmamve ocHo6HOe GHUMaHUe YOensnemcs 6ANCHOCMU OUCKPEemU3ayuu 6 3a0auax
Mamemamuyeckol QusuKu Ha OCHO8e Memooda KoHeunvlx snemenmos (MKD) 6 cucmemax
asmomamuszuposanno2o npoekmupoganus (CAIIP). /latomca noscHeHus o mom, Kak npo8ooumcs
ouckpemuzayus 6 CAIIP Comsol MultiPhysics. Ommeuaemcs, umo sman ouckpemuszayuu no MK
oxazvieaem OOIbUIOE GIUAHUE HA MOYHOCMb UUCIeHHo20 memooda 6o ecex CAIIP. C oOpyeoii
CMOPOHBL YMBEPAHCOAEMCA, YMO MO NPOSPAMMHOe obecnederue umeem OOIbUUE BOZMONCHOCMU
coenamv  2man OUCKPEeMU3AYUU YPe38bIYalHO KA4eCMmBEeHHbIM U OOCMynHviM. B cmamove
NOOYEPKUBAIOMCS UMEHHO OMU B03MONCHOCMU: BbINOIHEHUEe KOMNbIOMEPHO2O MOOEIUPOBAHUS
3a0ay  mMamemamu4eckon QuU3UKU U OCHOBHbIe OCOOEHHOCMU, BO3HUKAIOWUE 68 Npoyecce
MOOeNUPOBAHUSL.

Knrouesvie cnosa: xomnviomepuvie mexuonocuu, CAIIP, MK3, meniogusuxa, mexanuka,
INeKmpodusuxa, npooaemovl Mya1bmudU3UKU.

Ray¢i: t.e.d., prof. K.X. Ismayilov
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QAZIN SORFINI OLCON CIHAZLARIN TEXNOLOJI
TOLOBLORO UYGUN SECILMOSI

V.9. Qasimov, E.N. Allahverdiyev*

Milli Aviasiya Akademiyasi, Azarbaycan Doviat Neft va Sonaye Universiteti*

Maqalada axin parametriori, qaz torkibi, axin saygacuun dizaym, cihazin olgmoa
noqtasina birlasdirilmasi metodu vo aximin dlgma Xatast asasinda tabii qaz sarfolganlarinin
secilmo meyarlarimn hesablanmasi metodu tadqiq edilmisdir. Bununla yanasi homginin,
Sorfolgonlarin  secilmasing dair miiasir yanasmalar tohlil edilmis, méveud yanasmalarin
ustiinliiklori va monfi cahatlori togdim olunmus va bu tapsirigin  multikriterialligi  va
miirokkabliyi  vurgulanmisdir. Bundan olava, se¢im probleminin qeyri-Salis ¢oxluqlar
metodundan istifada edilarak hall edilmasinin magsadouygunlugu gostorilmisdir.

Acgar sozlar: Sorfolcon, qaz, se¢im meyarlari, is prinsipi, parametr, sixlq, torkib,
temperatur, fiziki-kimyavi xassalor.

Is prinsipine Va konstruksiyasina gors bir-birinden farglonan sorfolgonlorin asas metroloji va
texniki-texnoloji xarakteristikalarinin tohlili gosterir ki, qazin xassolori ilo bagl xarakteristikalar,
omsallar oksor hallarda ortalasdirilmus, togribi olaraq gobul edilir.

Qazlarin 6l¢iilmosi asagidaki prinsiplors osaslanir [1]:

- doyison tozyiqlor diiskiisiine gors;

- kiitlo sorfinin dl¢iilmasi;

- aximun elektromaqnit vo ultrasasls 6l¢iilmasi;
- turbinli 6l¢gma tisulu.

Qaz sorfinin dlglilmasindo hal-hazirda genis yayilmis diferensial girigli sorfolgon totbiq
olunur. Soarfolgan boru daxilinds yerlosdirilmis diafragmanin hoar iki torafindoki tozyiglorin forqi,
diafragmanin hondosi olgiilori, qazin temperaturu vo XassSalorindon asili olan sabit komiyyatin
(emsalin) giymatino asasan gazin sarfini birbasa deyil, tozyiq vasitasilo tayin etmoya imkan verir.
Membranli sorfolgonlor bir-birindon kaskin forglonon mixtalif torkibli qazlarin 6lgiilmasi ligiin
kifayat godor ugurla totbiq oluna bilor. Bu zaman cihazin 6lgmo kanalinda hor hansi bir prinsipial
doyisiklik etmoya ehtiyac yoxdur.

Bu noév 6lgma vasitalarinin istifads dairasini genislondirmak tigiin onun gdstariglarinin, yani
6lgmo naticalorinin diiriistliyiinii yiiksoltmok, qazin torkibindoki mixtalif kimyavi element vo
mexaniki asqarlarin, homg¢inin qazin digor texnoloji parametrlorinin konsentrasiyasinin genis
diapazonda tesirini dyronmak, todqig etmok lazimdir. Bundan basqa, qaz aximinin sarfolganin hossas
elementi ilo tomasinin todqiq olunmasi da mixtslif amillorin Xataya tesirinin dyronilmasi iigiin
miithiim shamiyyat kosb edir.

Bu moasalalarin hall edilmasi biitovliikdo informasiya 6lgmo-sisteminin iimumi xatasinin
minimuma endirilmasina gotirib ¢ixarir.

Qaz sarfinin kommersiya moagsadlari {igiin 6lgiilmasinds asasan turbinli, ultrasss va tozyiqlor
diiskiisii is prinsipli sarfolganlardan istifads olunur. Turbinli sarfolganlords 6lgmo Xatas1 +1% toskil
edir. Qaz sarfinin ananavi dlgmalari hacmi 6lgmolors asaslanmisdir. Hal-hazirda tozyiq diiskiisiiniin
Va tozyiqin 6lgma Xotas1 +0.1% civarindadir.

Krohne sirkatinin Altosonic V tipli ultrasas sarfélganinds iso 6lgma prosesi 5 siianin hasil
edilmasi, yayilmasi vo gabul edilmasi asasinda aparilir. Texniki xarakteristikalar1 asagidaki kimidir
[2]:

- axin surati — 0,5-10,0 m/san.;

- isci temperaturu - 140°C;

- isci tozyiqi - 160 atm;

- ¢ixi1s signali - 4-20 mA,

- qurgunun sarf etdiyi giic - 200V,

- Olgmo xotas1 <=0,15 %.
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Miiasir sarfolganlorin asagidaki iistiinliiklori vardir [3,4]:

- 0lemo sisteminin modullardan togkil olunmas;

- zoruri avadanliglarin sayinin azalmasi,

- istehsalat xarclorinin azalmasi;

- miihondis islorine zoruratin va xarclorin azaldilmasi;

- geyri-istehsal,

- nogliyyat, quragdirma, isoburaxma-sazlama, texniki xidmot vo metroloji tominat

xarclorinin azaldilmast;

- modullarin qarsiligl ovaz edilmosi;

- sistemin biitiin komponentlorinin qarsiliql avoz edilmasi imkani;

- nasazliga qodor islomo miiddotinin artirilmast;

- sistemin yekun 6l¢mo xotasinin azalmast,

- istehsalat va ekoloji tohliikasizlik.

Qeyd etmok lazimdir ki, qaz sarfinin 6l¢iilmasi mayenin sorfinin lgiilmasindon daha gatin
bir mosoladir. Bu, gazlarin sixligmin doyismosi ilo olagodardir. Tozyiq, temperatur vo digor
parametrlorin prosesin girisinda 6lgiilmasi gaz sarfinin anonavi 6lgma texnologiyasinda xaos yarada
bilar [5].

Sorfolganlorin xarakteristikasit barads yuxarida gostorilon malumatlar sorfolgonin konkret
noviinlin ~ secilmoasi, verilmis konkret mosalo tiglin kifayst deyildir. Aparilmis arasdirmalar
naticesindo qaz sorfini Olgon qurgu vo cihazlarin, konkret halda sorfolgonin secilmosi tiglin
asagidaki osas parametrlori gdstormok miimkiindiir [5]:

- qazin axin siirati;

- sorfol¢onin buraxma qabiliyyati;

- 6lgmo diapazonu, 6lgmao xatasi, temperatur diapazonu;

- gazin tozyiqi, sixlig1 vo torkibi;

- axina gostardiyi hidravlik miigavimat - qaz axinina manea saviyyasi;

- ¢1x1s signalinin formasi (analoq, rogamsal) vo saviyyasi;

- ¢ix1s signalinin 6tiiriilma protokolu (Hart, Modbus, Profibus), signalin 6tiiriilmo mosafasi,

coldislomasi (6lgma siirati);

- enerji effektivliyi, sorf etdiyi enerji;

- quragdirma miirokkabliyi, qurasdirma tisulu;

- 6lgma tisulu (prinsipi), hassasligl, ¢ixis xarakteristikasinin xattiliyi;

- ¢1x1s xarakteristikasinin temperaturdan asililig1.

Bunlar1 nazoro alaraq, geyd edilon xarakteristika vo gostoricilorino gors Sarfolgonlori segmok
liciin asagidaki imumi meyarlari gostarak [5]:

- Olclilon miihitin xarakteristikalar1 (fiziki-kimyovi xassalori);

- reversiv axinlarin vo ya iimumi sorfin 6l¢iilmasi;

- 6l¢gmanin dinamik diapazonu;

- 0lgmo doqiqliyi, yoxlama intervali vo sorfolgonin qurasdirildigt yerdon c¢ixarilmadan

yoxlanmasi imkant;

- etibarlilig1 vo istismar xarakteristikalari.

Beloliklo, burada sorfélgonin hom konstruktiv, hom metroloji, hom do signalin hassas
elementdon gobul edon ¢evirici modulunun parametrlori 6z oksini tapmalidir. Sorfélgonin axina
gostordiyi hidravlik miiqavimot konstruktiv vo metroloji xarakterli parametrlordon biridir.
Elektromaqnit vo ultrasas sarfolganlorindon forqli olaraq burulganli vo Koriolis tipli sarfolganlor
daha ¢ox hidravlik miigavimoato malikdir.

Biitiin gqeyd edilon parametrlorin hansi diapazonda doyisdiyini bildikdon sonra, onlardan
hansmin konkret qiymota, hansinin isa geyri-miiayyanliya vo ya geyri-salisliya malik oldugunu
toyin etmok miimkiindiir.

Dinamik 6l¢mo diapazonu — sarfin maksimal giymatinin minimal giymatina nisbatidir. Bu
zaman sarfolgonin verilmis daqigliyi tomin etdiyi sarfin maksimum va minimum giymatlori nazards
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tutulur. Masalon, gazin sarfi 6l¢iilorkon axin siirati 80 m/san-don ¢ox olmamalidir. Bu zaman 6lgma
diapazonuna gazin temperaturu va tozyiginin giymatlori tosir gostorir.

Qeyd edilon parametrlorin doyismosi geyri-miioyyan xarakters malik oldugundan onlarin
mioyyan edilmasi masalasini geyri-salis ¢oxluglar nozariyyasindan istifads etmaklo yerina yetirmok
mogsadouygundur. Bunlar1 osas gotiirarok, geyd edok Ki, geyri-salisliklo bagli komiyyatlorin
miioyyan edilmasi miithiim masalolordon biridir. Homin komiyysatlora qazin sixligi, torkibindoki
kimyovi elementlor vo asqarlar, qazin vo miihitin doyison temperaturu (stalotli oldugu nozaro
alinmagqla) va s.

Bozi sirkatlor istehsal etdiyi 6l¢ma cihazlar1 vo qurgulari igarisindan sifarisciyo tolob olunan
xarakteristikalara malik sorfolgonin segilmosi liciin xiisusi proqramla yazilmis “Applikator” —
kalkulyator tipli tatbiqi program (TP) toklif edir [5]. Bu ciir programlar texnoloji prosesin boru
xatlarindo 6lgmo ndqtalarinin layiholondirilmosi — miivafiq 6lgmo cihazlarmin segilmasini
asanlagdirir. Bu moagsadls sarfolgonin yuxarida qeyd etdiyimiz biitiin vacib parametr va gostaricilori
istifadagi torofindon programa daxil edilir, proqgram uygun hesablamalar aparmagqla sifaris¢giya
miinasib sorf 6lgonlorin segilmasini iki marhalads yerins yetirir:

- miimkiin 6l¢gma prinsipinin vo sarfolgonin konstruksiyasinin seg¢ilmasi;

- secim funksiyas1 vasitesilo alinmis noticolordon istifads etmoklo ideal nominal diametrinin
hesablanmasi, miimkiin vo miinasib texnoloji birlosmalorin se¢ilmasi.

Daha sonra sifaris¢i prosesin parametrlorini - temperatur vo tozyiq diapazonlari, is¢i miihitin
novil segir, sarfolganin daha miinasib xarakteristikalarini daxil edir.

Bu zaman diizgiin sorfolgonin secilmasi prosesi “Olgiilorin toyin edilmasin”-don baslanir.
Burada sorfolganlorin asas xarakteristikalarina agsagidakilar aiddir:

- tozyiq itkilori;

- doqiqlik;

- sorfélgonin materialina minimal tozyiq siirati /yliklonmasi.

TP-nin basqa funksiyalar1 da vardir ki, bunlardan prosesin xarakteristikasinin - sixliq,
ozlulik, buxarin tozyiqi kimi gostoricilorin hesablanmasini, Ol¢ii vahidlorinin  gevrilmoasini
gostormok olar.

Applikator vasitasilo sorfolgonin sec¢ilmasi qazin se¢ilmasindon baslanir. Somt qazi olduqda
bu qaz qarisig1 olduguna gors avvalco bu garisiq tortib edilir. Bu qazin sorfini 6lgmak ii¢lin koriolis
va ya burulgan tipli sorfélgondan istifade etmok mogsadouygun olduguna, lakin burulgan prinsipi ilo
cox kicik sorflori 6lgmok miimkiin olmadigina gora koriolis prinsipindon istifads edirik. Qazin
torkibi buna uygun olaraq miioyyon edildikdon sonra, proqram tortib olunmus qazin parametrlorini
hesablayir.

Bundan sonra prosesin zoruri parametrlori, sensorun hazirlanacagi materiali, eloco do
prosesa qosulma iisulu daxil edilir. Program biitiin hesablamalar1 yerino yetirdikdon sonra toklif
olunan cihaz uygun goalmoadikds onun basqast ilo avoz edilmasi barads xabardarliq pancarasi agilir.

Moveud totbiqi programin todqiqi gostorir ki, bu proqram yalniz miioyyon istehsal¢inin
mohsullarina istigamotlonmis olub, se¢imin homin mohsullar sirasindan aparilmasini, konkret
sorfolgonin ortalagdirilmis parametrlora géro segilmasini tomin edir.

Tozyiq vericilori noinki texnoloji prosesin gedisinin tohliikasiz olmasini, hamg¢inin boru
komorlorindo sorfin 6l¢iilmasi {iclin informasiyanin oldo edilmasini tomin edir. Tozyiq oksor neft-
kimya istehsalat proseslorinin halledici parametrlorindon biri olub, daima nozarstdo saxlanmasini
talob edir. Cevirici dlgiilon kamiyyatin unifikasiya edilmis analoq corayan siqnalina fasilasiz olaraq
cevrilmasini tomin edir. Vericido qurasdirilmis mikroprosessorlu elektronika asagidaki funksiyalari
yerina yetirmaya imkan Verir:

- vericilorin sazlanmasi vo kalibrlosdirilmosi;

- real istismar goraitinde vericinin sazlama doqiqliyini artirmaq ve yekun 6lgma xotasinm
azaltmagq;

- vericinin miimkiin sazlama diapazonunu genislondirmak;

- fasilosiz 6ziinii diagnostikani tomin etmok.
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Temperatur vericisi 6lgmo diapazonu vo quragdirilan hissonin uzunluguna osason segilir.
Miihitin haqiqi temperaturunu dlgmak iiciin o, boru komarinin ortasinda olmalidir. Bundan basqa,
sarfolgonlorin materiallarinin temperaturdan asili olaraq, korroziyaya davamliligi da yoxlanmali vo
buna uygun se¢im yerino yetirilmolidir.

Sorfélgonin nominalinin miioyyon edilmosi zamani nozors almaq lazimdir ki, sorfélgonin
Omriinii artirmaq vo gozalarin garsisini almagq liglin maksimum is¢i axin sorfélgonin maksimum 0.8-
0.85 hissasini togkil etmalidir. Boylik en kasiklor ticlin 6lgma daqiqliyi 0,2-0,5% toskil edir.

Sorfolgonin hazirlandigi materiallarin kimyovi uzlagsma codvalindoki moalumatlara uygun
golmoasi vacib mosalolordon biridir. Bu hom cihazin qiymetini, hom do onun uzunémiirliiliiyiini
tayin edir.

otraf mihitin temperaturu sorfol¢onlorin yarimkegiricilor osasinda hazirlanmis elektron
komponentlori adoton -40 + +60°C-do islomoya hesablanmisdir. Temperatur qradiyenti 10°C/doq
oldugda, bazi komponentlor tez bir zamanda siradan ¢ixa bilor. Buna géro do, 80-150°C temperatur
diapazonunda igloyarkon xiisusi soyuducu radiatordan istifado etmok zoruridir.

Sorfolgonin seg¢ilmasinds tobii ki, giymot amili do nozoro alinmalidir. Homin giymati
optimallagdirmaq moagsadi ilo qoyulmus masalonin halli {igiin ikinci daracali amillorin
(gostariciloarin) vacibliyi, hans1 gostaricilars tistiinliik hiiququ verilmasi — prioriteti toyin olunmalidir
ki, giymatin tolob olunan saviyyasins nail olmaq miimkiin olsun.

Belalikls, informasiya-6l¢gmo Vo idaroetma-nazarat sistemlorinds qazin olgiilmosi {igiin
asason ultrasas, tozyiq diiskiisiine asaslanan, turbinli va koriolis sarfolganlarindan istifads olunur va
olglilon miihitlorin miixtalifliyi vo 6lgmo mosalalarinin qoyulusundan asili olaraq, texniki-igtisadi
xarakteristikalarina goro uygun vo miinasib olan sorfélgonin secilmosi Kifayst godor miirokkab
mosaladir.

Talab olunan texnoloji proses iiglin qazin sarfini 6l¢an cihaz va qurgularin segilmasi onlarin
konstruksiyasi, is prinsipi, eloco do otraf miihit vo Olgiilon gazin torkibi hagqqinda molumatlar
osasinda aparilir. Miioyyan edilmisdir ki, ham sarfolganlorin segilmasinda, hom ds is prosesinda
geyri-salis xaraktero malik parametrlor 6ziinii biiruzo verir. Bu da sarfélgonin ¢ixis signalinin da
geyri-salis algoritmlorlo emal edilmasins tistiinliik verilmasini labiid edir.

Movcud se¢im metodikalari, bir qayda olaraq, istehsalg1 sirkatin sorfolgonlorinin se¢ilmasine
bagli olub, cari zaman kasiyi tiglin mévcud olan sarfélgon novlarini ohato etmir.

Qeyd edilon xiisusiyyatlor se¢im gorarinin sarfélgonin biitiin ¢oxlu sayda gostaricilori vo
parametrlori nozars alinmagla aparilmasini tolob edir, lakin bu goxdlgiilii masaloys ¢evrildiyindan,
bu halda se¢imi adi tisullarla yerina yetirmok praktiki olaraq geyri-miimkiindiir.

Saorfolgon cihazlarin parametr vo gostoricilorinin bir gismi konkret giymat almayib, qeyri-
solis xaraktero malik oldugundan, se¢im meyarlarinin qeyri-Solis mantige osaslanmasi
moagsadouygundur.
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BBIFOP H3MEPHTEJIEH PACXO/JA I'A3A IO TEXHOJIOTHYECKHUM TPEBEOBAHUAM
B.A. I'acvimos, E.H. Annaxeepoues

B cmamve paccmompenvt kpumepuu 6vi00pa usmepumenell pacxooda NpupooHo20 2d3d
UCX00s U3 napamempo8 HOMOKA, COCMAa 2a3d, KOHCMPYKYUU pacxooomepa, cnocodoa
NOOKNIOUeHUs  YCMPOUCMEd K U3MepAeMoll MoyKe U NOSPeUHOCMU UMEPEHUs pacxood.
IIpoananusuposamnvl cogpemennvie n0OX00bl K 8b100pY pACX000Mepos, NPUeOeHbl NpeuMyujecmasd
U HeOOCMAamKU CyWecmeayoumux nooxo008, NOOYEPKHYmMa MHO2OKPUMEPUATLHOCIb U CIOHCHOCHb
oannotl 3ao0ayu. llokazana yenecoooOpazHocmsv peuieHus 3a0ayu bloopa ¢ UCNONIb308AHUEM
Memo008 HeyemKUxX MHOMCECTE.

Knwuesvie cnosa: pacxodomep, 2as, Kpumepuu 6bl00pa, NPUHYUn pabomol, napamemp,
NJIOMHOCMb, COCMA8, meMnepamypd, uaUKo-xumuiecKue ceolicmada.

SELECTION OF GAS FLOW METERS BY TECHNOLOGICAL REQUIREMENTS
V.A. Gasimov, E.N. Allahverdiyev

The article discusses the selection criteria flow meters for natural gas based on the flow
parameters, gas composition, flow meter design, the method of connecting the device to the
measured point and the measurement error of the flow is considered. In the article are analyzed the
modern approaches to the selection of flow meters, presented the advantages and disadvantages of
the existing approaches and accented the multicriteriality and complexity of this task. In addition, it
is shown the expediency of solving the problem of choice by using the methods of fuzzy sets.

Keywords: flow meter, gas, selection criteria, principle of operation, parameter, density,
composition, temperature, physicochemical properties.

Raygi: t.f.d. N.M. Ismayilov
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UOT 1-13.05
LASER BEAM CHOPPER FOR LIDAR SYSTEM

Y.M. Hajiyev', F.H. Dadashov?

Azerbaijan State Oil and Industry University®, National Aviation Academy 2

The program-controlled LIDAR measuring system is a complex enough complex, and
at the same time has tremendous functionality in conducting multivectoral measurements.

In the present research, the flexibility and functionality of the system largely has been is
achieved through the correct selection of the characteristics and properties of a programmable
laser modulator created on the basis of an optical material with an electro-shrinkage effect.
That effect enables to create the optical instruments for remote scanning of topology
surroundings and precision measuring of distance to tracked objects. The physical mechanism
staying behind of it is alternating one of relevant optical properties of modulator, such as,
reflection factor, refractive index, degree of deflection transmission factor, swill .

Keywords: LIDAR, shrinkage effect, laser modulator, distance probe, signal processing,
digitalized stream, topology scanning, optical transmitter.

I. Introduction

In the present research, the flexibility and functionality of the system is largely has been
achieved through the correct selection of the characteristics and properties of a programmable laser
modulator created on the basis of an optical material with an electro-shrinkage effect. That effect
enables to create the optical instruments for remote scanning of topology surroundings and
precision measuring of distance to tracked objects. The physical mechanism staying behind of it is
alternating one of relevant optical properties of modulator, such as reflection factor, refractive
index, degree of deflection transmission factor, swill.

We are staying at the cutting edge of the latest large wave of qualitatively new technology,
and it has Geographical Information Technology (GIS) written all over it. Actually, GIS deals with
retrieving, obtaining, handling, developing, processing, storing and visualization of any information
that is spatially referenced - (Gross domestic product) GDP of Azerbaijan, the last seen location of
icebergs, the results of last UN Census, the metropolitan area planning topology scheme, etc..

Nearly most of new cell phones, as a standard feature, are equipped with some form of
location-based services. Furthermore, all major database vendors are trying to include native
geographic data types and pushpin maps.

From an engineering [1] perspective, GIS is a smart integration and combination of different
technologies. GIS staidly expands the number of new applications that it pulls together to deliver
new options and offer new services, for instance, for such as land use planning, transportation
projects management, riparian zone monitoring, natural & technogenic hazards assessment. In these
type of projects, the necessity of remote metering and topological measurements are of paramount
importance. That explains why the Laser Imaging Detection and Ranging (LIDAR) technology,
along with GPS, Radio Detection And Ranging (RADAR) and other technologies, have been
employed for creating measurement systems in GIS. Lidar instruments are used extensively for
atmospheric research and meteorology.

LIDAR fitted to satellites and aircraft carries out surveying and mapping. LIDAR is
positioned as a key technology for enabling autonomous precision safe landing of future robotic and
crewed lunar-landing vehicles.
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I1. Computer based distance monitoring system

LIDAR — compatible technique have gained popularity because of their low cost of
manufacturing and simplicity of integration with existing computer and network systems. It’s
definitely growing in GIS.

A LIDAR is embedded in plenty of devices that use the Laser beam for remotely probing to
extract distance information about surrounding objects. Over the past several years [1] the
hardware, software and technology supporting distance measuring instruments enabled to create
adjustable design-build applications for topology scanning, controlling and metering of pipelines,
roads and bridges. The most precision and broadly used LIDAR systems employ a modulated laser
beam synchronized with the transmitter. LIDAR produces laser beam pulses, sends them to object
of interest. According to below formula the distance to object might be calculated from measured
travel time of light pulse to object, and coming back of reflected pulse:

Distance = (Speed of Light x Time of Light Flight)/

D=Cx3 (1)
Also, the distance might be calculated from phase shift between those emitted and returning

laser pulses.

Where c-light speed; £- laser pulses modulation frequencies, g - phase shift.
The basic idea behind of Lidar is depicted in below diagram.
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Fig.1 Computer regulated and controlled system for LIDAR measurements [2]

Testing laser beam pulses [1] with variable pulse duration and ratio, pulse-repetition
frequency and intensity are formed by electro-optical modulator from beam of continuous wave
(CW) laser. The parameters of modulation are set through computer to modulator. Transmitter
forms a string of laser beam pulses and focuses them on explored object. Laser pulses back-
scattered from object are focused into detector-receiver which is synchronizes received reflected
pulses with sent pulses from transmitter. The light pulses travel path is measured from phase delay
between sent and received pulses with respect to the source. Distance is proportional to phase shift
divided by the modulation frequency caused by the light travel path.

As result detector-receiver will discern at least two crucial parameters - a) full traveling
time of pulses to object and reflected back; b) phase shift between sent and reflected pulses.

Signal Processing unit derive final result concerning how far an explored objects are from
the LIDAR.

Computer gathers, collates all distance information and to sets measurement modes.

LIDAR ability to measure with high accuracies the long and short distances is regulated by
modulation frequency. If modulation frequency is f=100 MHz, then measured distance

might be <15 m. To increase the measured distance we had to decrease modulation
frequency.

In case of measuring of 1200 m distances, the modulation frequency should be 33 kHz.
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Eventually, the preciseness of LIDAR measurement largely depends on capability of
electro-optical modulator to tune smoothly and finely of laser beam modulation features.

LIDAR pulses produce backscattering [3] reflections that can detect very small objects to
discern how far an object is from the sensor.

Eventually the laser may provide an extremely sensitive detector of particular wavelengths
from distant objects.

I11. Basing technique for Computer-based control of laser beam modulation

In LIDAR [1] system, the lasers are used as key devices thereof. The electro-optical
modulators are used for modulating of input laser beams. Modulator is functional unit to vary the
amplitude and frequency of an optical signal in a controlled manner, with desired intensity or, even,
alternated changed color. Modulation occurs if modulating signal would synchronically alternates
one of relevant optical properties or parameters of modulator. Those might be reflection factor,
refractive index, degree of deflection transmission factor, swill and the like in the passing light by
changing optical parameters such as the transmission factor, refractive index, reflection factor,
degree of deflection and coherency of light in the optical system according to the modulating signal.
High-performance optical modulators are employed to generate laser beam pulses with variated
relative pulse durations and frequencies to enable LIDAR system to do high-accuracy
measurements of distances as to closely-situated objects [2] as to far placed ones [3].

Typically electro-optical modulators bases on external or direct modulation. Direct
modulators modulate the laser beam as it is generated at the laser source. Here, current which
activates aperiodic current uninterrupted laser is turned on and off directly by the "0"s and "1"s of a
data signal to control the emission and blanking of the laser beam. Direct modulator is the simplest
technique, however, the light signal experiences a fluctuation in wavelength (chirping), propagation
velocity fluctuates, waveforms are distorted during propagation to/from explored object, and it
becomes difficult to perform long-distance measuring.

In external modulation, a laser emits beam continuously, and the beam is
chopped/intercepted (is turned ‘on’/‘oft”) to beam pulses by "1"s and "0"s of derived modulating
signal.

External modulators are often based on acousto-optic, electro-optic, magneto-optic, and/or
electric field absorption type effects, thereby provide different options for LIDAR design flexibility.
External modulators are superior to direct optical modulation in several ways. For instance, external
optical modulators are definitely well adjusted for tuning of beam pulses in broad frequency ranges
and extremely wide modulation bandwidth span. External modulation typically utilizes principles of
Mach-Zehnder interferometric optical modulator (MZI). In MZI the input laser beam is branched
into two coplanar waveguideins. Upon propagation the booth splitted half beams will interfere with
each other under derived modulation signal. However, MZI has intricate and cumbersome
structure, and is fabricated on substrates of electro-optic material like lithium-niobat. Therefore,
they are not easily can be integrated with LIDAR devices.

IV. Digital modulator based on electro-shrinkage effect

The digital modulator, we’ve designed, is of a group of electro-absorption modulator (EAM)
is used in the external modulation system. The EAM [4] is a device that utilizes the physical
properties of transparent material that its optical absorption coefficient varies with changing of
electric field applied to that material. That property determines the operating mechanism of EAM
according to which the driving modulation voltage is applied to transparent material causes ripple of
electric field across material. Those ripples of electric absorption will do periodical chopping of the
laser beam propagated through material. Finally, at the output the beam toggle will be generated.

The variation of some materials optical absorption in dependence of applied voltage in many
cases is begotten by peculiar effect of shrinkage of band gap of solid state material under influence
of applied voltage.

Despite the shrinkage effect was discovered in many materials, we’ve tried to find one of
same type semiconductor materials that allow it to be transparent for one of lasers that broadly used
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in LIDAR systems. In that case the using of band-gap shrinkage effect will enable to ripple the
relevant laser beam transmitted through that material.

To be able to realize that idea it was necessary to find out the pair of laser and of relevant
optical material, are both active in same range of wavelength. It was revealed that He-Ne laser and
GaSe are that ideally matched pair because both of them possesses the desired combination of
electro-optical properties. Electrically induced band gap shrinkage phenomena were discovered in
layered semiconductors like GasS, InSe and especially GaSe crystals [2]. The phenomena reveal the
enormously large shift of their optical-absorption edge depending of applied electrical field. This
allows, sequentially turning on and off of applied voltage gets crystals to changeover from opaque
to transparent modes and back for He-Ne laser beam (A=632.8 nm).

That pair finds a wide application in geo-special technologies as well as in optical
telecommunication. A strong electric field induced red-shift of a absorption edge in GaSe could
have an important impact on electro-optic devices and other areas of application.

An absorption edge in those crystals demonstrates two orders higher sensitivity to driving
voltage than any other electro-optical materials. The below Fig.2 depicts how strong and how fast
the light absorption in GaSe changes for He-Ne laser emitted light (A=632.8 nm) depending on
applied voltage pulse.
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Fig.2. Time response and amplitude of field stimulated GaSe electro-optical
absorption in dependence of modulation voltage

It is seen that at high field (E > 0,5 kV/cm) the GaSe is fully opaque for A= 632.8 nm.

This finding coincides with results of measurements (Fig.3) of GaSe stimulated
transparency changing for A=632.8 nm light.

GaSe absorption edge is A=623 nm (1.99¢V) at low electric fields (E< 0,5 kV/cm).
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Fig.3. Time response and amplitude of field stimulated transparency of GaSe
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Thereby GaSe remains transparent in visible optical range.

Thus, electro stimulated change-over between opaque and transparent modes for A=623 nm
(1.99 eV) light makes GaSe a very promising modulator for He-Ne laser.

As it is seen in Fig.1 and Fig.2 the switching time between opaque and transparent states
cased by applying ultra short voltage toggle was detected to be at the level of ~50 ns which is in line
with ultra-fast optical modulator. This fact prompted our study of electro-optical modulator on the
base of GaSe.

V. Limitations Range Gate introduced by switching time of modulator

LIDAR is the technique that uses laser pulse with regulated width and modulated frequency
as optical sounder to determine the distance to an object by transmitting a laser pulses at the target
object and measuring the time the back-scattered pulses takes to reach to transmitter. The distance
to object is equal to half of the time between transmission and receipt of the pulse multiplied by
speed of light (d = /5 tc).

However due to existing physical restrictions any modulator can provide smart and smooth
variation of laser beam pulse modulation only of limited time extent.

The ‘range gate’ is one of limitations challenging with permissible higher beam pulse rates.
The repeating pulses emitted toward a target object should have maximum rate to allow every
emitted pulse to travel toward a target object and being reflected to return back to LIDAR sensor
before next pulse is emitted. It is to avoid overlapping and ambiguous of the forwarded and
reflected signals on time line.

The details of time allocation and sequence of emitted and returned pulses is depicted in
below Fig.4.
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Fig.4. Layout of emitted two laser pulses and relevant responded from object signals.
The full traveling time of pulse is shorter than pulses interval

The maximum measurable distance range to target object might be assessed from given
pulse rate or pulse-repetition-frequency (f). The time duration between two emitted pulses
to be calculated as

Limic =1/f 3)
The maximum distance that beam pulse has time to travel (with light speed c) to target is:
d,=c/f (4)

Considering the back travel of pulse scattered from target, the maximum unambiguous
measurement range between sensor and target will be:

dtarget :1/2X% ®)
Thereby, the modulation pulse-repetition-frequency (f) of beam pulses that the modulator
should be tuned on to measure distance (d), could be calculated through the above formula:

Distance measurement accuracy depends on time delay between emitted laser pulse and
returned reflected pulse received by sensor.
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Hence, the time of beam pulse flight to target and back does not exceed the pulse repetition
interval. In other word, reflected pulse has to return back to LIDAR sensor before the next pulse is
emitted.

The response signal which has a time delay exceeding one pulse-repetition intervals is
perceived like second-time-around echo.

In that case, the 1 returned pulse might come back even after 2" emitted pulse, i.e. during
second pulse repetition interval.
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Fig.5. Layout of emitted two laser pulses and relevant pulses responded from object signals.
The full traveling time of pulse is shorter than pulses

Typically the LIDAR systems use pulse frequencies in diapason of 50kHz + 200kHz . The
slowest one is for bathymetry measurements.

The Fig.5 depicts situation when first emitted pulse run to quite far object and reflected back
pulse reaches LiDAR sensor even after 2" emitted pulse. The second emitted laser pulse was
targeted at closer object, that is why its reflected pulse (2nd ) came shortly. It is quite obvious that
this creates uncertainty. It is quite obvious that this creates uncertainty in interpretation of the
affiliation of the reflected pulses. Since it is rather possible to interpret both reflected pulses as two
reflections of the second laser pulse from two objects located on the different distances from
LIDAR.

Hence, the time delay registration system of LiDAR has to be able to distinguish that 1%
returned pulse belonging to 1% emitted pulse, and, exactly, not to 2" emitted pulse.

Only that way the system can avoid ambiguity in measuring of the time delay between 1%
emitted pulse and relevant 1% returned pulse.

As it seen from pulse frequency—distance diagram presented in below Fig. 6 and calculated
from Equation (6), the increasing distance to object the inter-pulses intervals expands to enable true
measurement.
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For instance, the process of one time measuring of ~1 km distance would take ~ 10 ps. It
fairly takes long.
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In reality the number of factors might affect correctness of distance mensurations. Range,
incident angle, beam, receiver and surface composition (especially) influences laser pulse
propagation to object and traveling reflected pulse back to LIDAR sensor.

Often, a Laser pulse doesn’t reflect off one target object. As with object like trees, one Laser
pulse might have multiple returns.

Besides that, many LiDAR apparatuses are designed as plane-based, to scan quite large area
from side to side. Some emitted pulses will travel directly at nadir. However, most pulses propagate
off-nadir, at different angles. Hence, a LIDAR apparatus accounts for angle of scanning when it
calculates distances to elements of area.

The typical frequencies used for LIDAR distance measurements presented in below table.

Table 1
LIDAR distance measurement parameters
Max distance Laser pulse repetition
meterable with frequencies
high accuracy
1500 m 10 kHz
2100 m 70 kHz
1500 m 100 kHz
900 m 170 kHz

All this presupposes the possibility of holding a large amount of frequent and fast
measurements of distances to objects.

The difficulty here is how to bind the returned back signals with relevant emitted pulse, even
if they come after next emitted pulses.

That is why for LIDAR is still critical to enable denser point clouds. The most apparent
approach to attain that goal is to send out Laser pulses more and more frequently. The higher rates
of emitted pulse associated with several returning pulses becomes more challenging. The difficulty
here is how to bind the responded signals with relevant emitted pulse.

The problem also restricts the repetition frequency of emitted pulses because the shape of all
pulses is the same. That makes it difficult to distinguish between the serial number of emitted pulses
— 1% or 2" or 3" and etc. Moreover, it complicates the identification of the affiliation of reflected
signals — to which emitted pulse they are belong to.

Employing the extra methods (e.g. coding) to do distinguishing between emitted pulses and
their response signals allows using pulses with different shapes laser for comprehensive
measurements.

In our experiments, by means of designed modulator on GaSe, we generate interleaved He-
Ne laser pulses with changed intensity, or the magnitude in three forms — triangular, rectangular
and saw-tooth.

Accordingly, the same order of sequence is observed on returned laser pulses. The
results are depicted in below diagram.
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IVAVANNN

-t 3 t [ns]
- !

—_— "
emitted pulses intervals

Fig.7. Timing of beamed to and reflected from object of
three forms of laser pulses

LASER pulse intensity
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Though their original forms’ sharpness have been distorted in some way, however their
affiliations to relevant emitted pulses were easy to identify.

Employing of three types/forms of emitted pulses allow to shorten triply the pulses interval,
and thereby to increase triply pulse repetition frequency that might be assessed by formula:

=1/2eNec/d (6)
where N is number of pulses forms used for distance metering.

It is technically doable easy to record the entire waveform of the return laser pulses.

However, with the increase of the measured distance to the object, the degree of waveform
distortion will increase. Thus, the use of laser pulses of different shapes is acceptable only for short
distances.

Other point - how many forms of laser pulses we generate as many times we expand the
frequency range. This gives a very small advantage.

The real advantage is expected from coding of emitted Laser pulses. Each of emitted pulse is
in the form of packet that consists of short pulses. Combination of number of short pulses allows
encrypting the serial number and the timing of emitted light packet. The packets reflected from
target objects to LIDAR receiver will bear coded information about its emitted packet. This makes
much easier to identify the time delay between emitted and reflected packets, even if reflected one
returns after second or third emitted packets.

Besides recording the time of a return pulse (delay time), LIDAR system has to record the
intensity, or the magnitude, of each short pulse that is inside of return packet.

Factually, the system not only makes registration of the fact that there is a return packet of
pulse, but it also measures the strength/intensity of each of short pulses within return packet.
Method requires processing a large amount of data quickly to discern how far an object is from
LIDAR sensor.

We made measurements to show principal possibility of applying packet pulses. The emitted
packet consisting of four short pulses (meanders) of 100 ns duration of each. Packet duration was ~
800 ns. Packet repletion frequency 500 kHz was used to test this method on distance 1000 m.

Studies continue, and the final results will be published in the succeeding articles.

The results of the research demonstrated good repeatability and convergence of the
measured results.

VI. Conclusions

Very recently LIDAR remote sensing systems have become available as the research tool,
and it has yet become widely available. However on-going refinement of the system makes it more
and user-friendly with extended functionality. Because the basic measurements made by LIDAR
system are directly related to laser modulation unit, there is real expectancy that modulator
aggregated on the base optical material with shrinkage effect will open up new options for
improving technical specification of LIDAR systems.
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LIDAR SISTEMLORI UCUN YARADILAN LASER SUALARIN MODULYATORU
Y.M. Hacwyev, F.H. Dadasov

Programlasdirilan LIDAR masafa ol¢an sistemlari  kifayat qodar miirakkob texniki
guruluslart ilo yanasi, onlar multi-vektorial élgiilorin aparilmast ii¢iin genis funksional tortibata
malikdirlar.

Maqalada laser impulslarin toradan programlasdirilan elektro-optik yeni tip modulyatorun
xassalarinin tadgigatinin naticalori verilmigdir. Modulyator elektrik sahasindon asili olaraq, dayison
qadagan zonasina malik yarimkegirict material asasinda formalagdirilib. Bu tasir topoloji atrafinin
uzaqdan taranmasi va izlanilan obyektlara masafanin hassas ol¢iilmasi iigiin optik alatlor yaratmaga
imkan verir. Bunun arxasinda qalan fiziki mexanizm modulatorun miivafiq optik xiisusiyyatlarindan
birini 2ks etdirir, masalon, aks gastaricilar.

Acar sozlor: LIDAR, daralma effekti, lazer modulatoru, masafasicon, optik signallar,
raQomsal axin, topoloji skanaetmo, optik étiiriicti

ITPOTrPAMHPYEMBIH JIA3EPHBIH MOIY/IATOP JIVIA JIHAAP CHCTEM
AM. I'aooscues, D.I. /laoawes

Ilpoepammuo pezynupyemsviii UMRYIbCHOBIL MOOYIAMOP 1A3ePHO20 u3iydenus oasa Jluoap
UBMEPUMENILHBIX YCMPOUCE 001a0asi 00CMAMOYHO CLONCHOU 6HYMPEHHel CMPYKMYPOU 8 moice
8peMs  umeem HAOOpP KOMNIEKCHbIX  (QYHKYULl, NO36OJAOWUX NPOBOOUMb  6Ce  MUNbL
MYTbMUBEKMOPATLHBIX USMEPEHUL.

B uccnedosannou cucmeme eubxocmo JIM/[AP uzmepumenvhoil cucmemul 8 3HAYUMENLHOU
cmenenu  onpeoensnact — KOPPEeKmHOU  8blOOPKOU — Xapakmepucmuk U Napamempos
NPOCPAMMUPYEMO20  NA3ePHO20  MOOYIAMOpAd, CHOPMUPOBAHHOZO HA OCHOBE ONMUYECKO20
NOJYNPOBOOHUKOBO20 MAMEPUANLA C NPUCYUWUM IPDeKmom cO8uea Kpas ONmuiecko20 no210ueHUs.
Omom 2¢hghexm noseonsem cozoasamv onmuyeckue npubOpsl 01 OUCMAHYUOHHO20 CKAHUPOBANUS
MONONO2UU U MOYHO20 USMEPEHUS. PACCMOAHUS 00 OMCAeHCUBAEeMbIX 00bekmos. Cmoswuii 3a HUM
Qu3auneckutl MexaHusM UCHONb3Yem OO0HO U3 COOMBEMCMEYIOWUX ONMUYECKUX CBOUCME
MOOYIAMOpa, MaKkux Kaxk eapuayus Kodpguyuenma ompadiceHus, Nokazamess NperoMAeHUs,
K03 puyuenma nepedauu u ko3 puyuenma OmrKIOHeHU.

Knrwoueevie cnosa. JIMJ[AP, s>¢pgpexm cysicenus, nazepuvlii MOOYIAMOp, UMepUmedp
oucmanyuti, 06pabomka CusHaI08, OYUPDPOBAHHBIL NOMOK, MONOJI02UYECKoe CKAHUPOBAHUE,
onmuyecKuli mpaHcmummep.

Rayc¢i: f.-r.e.d., prof. K R. Allahverdiyev
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UOT 520.16
ABSERON YARIMADASI UZORINDO iLDIRIMLI SORAITIN
QIYMOTLONDIRILMOSI

N.S. Hiiseynov, A.A. Agayeva
Milli Aviasiya Akademiyasi

Maqgalada, 2005-2018 ci il ragamsal prognoz modellarina asasan Heydar Oliyev hava
limammin ~ arazisi iigiin  atmosferin  dayamgsizhiq  indekslarinin  tatbiginin  effektivliyi
miisdyyanlasdirilmisdir. Bu moaQSadla, yalnmiz topa-yagis buludu miisahido edilon giinlor
gotiirtilmiis va statistik siralar hazirlanmigdr. Atmosferin dayanmgsizlig indekslarinin- Vayting,
Total-Totals vo S ddonisliyinin daha da artirilmast digiin tadgiqat islori goriilmiisdiir. Bu
indekslorin ildirim tigctin miimkiin olan kriteriya giymatlorini dayismoklo hava limaninin arazisi
tizra ildirvmin prognozilasdiriimasinda onlarin oziinii dogrultma faizi daha da yiiksak olmusdur.

Agar sozlar: seh noqtosi temperaturu, topa-yagis buludlari, atmosfer dayanmigsiziig,
ildirim ehtimali, model malumatlari, statistik sira, aeroloji miisahidalar, konvektiv hadisalar.

Tohliikali konvektiv hadisolorin inkigaf ehtimalin1 giymotlondirmok ti¢iin bir ¢ox diinya
olkalorinds atmosferin dayanigsizliq indekslorindon- Vayting (K), Thompson, Lifted, Showalter, S,
Total-Totals (TT), SWEAT vo b. istifado edilir. Bu indekslori hesablamaq tiglin radiozond
molumatlarindan istifado olunur [1,2,3]. Respublika orazisi iizro aeroloji miisahidalorin qeyri-
miintozom aparilmasini nozars alaraq, ilk dofo olaraq Heydar ©liyev hava limaninin oarazisi tigiin
dayanigsizliq indekslorin hesablanmasinda model molumatlar1 (2005-2018-ci il) istifads edilmis vo
statistik siralar hazirlanmigdir. Statistik sira kimi yalniz topa-yagis buludu miisahids edilon giinlor
gotliriilmiisdiir. Aparilan statistik tahlilin naticasinds malum olmusdur ki, geyd olunan dévr arzinds
on ¢ox SWEAT indeksi (94,1%), daha sonra Lifted indeksi (84,7%) vo Thopmson indeksi (74,0%)
oziinii dogrultmusdur (Sakil 1).

100 4
80

60 4

40

L
L
S

o

Lifted Vayting TT Thompson SWEAT Showalter

Ny

Aylar
Sak. 1. 2005-2018 - ci illar {izra atmosferin dayanigsizliq indekslarinin 6donisliyi

S vo Showalter indekslori miivafiq olaraq 68,2% va 66,4%, Total-Totals indeksi iso 54,5% -
lo 6ziinii dogrultmusdur. Gostorilon indekslordon on az Vayting indeksi 6ziinii dogrultmusdur
(36,4%).

Mogaloda asas magsad S, TT vo Vayting indekslorinin 6donisliyinin daha da artirilmasi
olmusdur. Bu sobobdan, adlar1 ¢okilon indekslor hagqqinda strafli molumat asagida gostorilmisdir.

S indeksi ildirimin intensivliyinin prognozlasdirilmasi {igiin istifads olunur [6]. Bu, indeks
TT indeksinin giymatlori osasinda hesablanir. Hesablama vaxti 700 hPa-daki temperatur, sch
ndqtasi temperaturu vo A amsalindan istifads olunur [4,5].
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S =TT - (T700npa~Tazoonpa) — A

A omsal1 850 vo 500 hPa-daki temperatur fargindon asilidir:

Tgs0-Ts00 > 25 araligda A= 0;

Tas0-Ts00 qiymati 22-25 arahqda A=2;

Teso-Ts00 <22 arahqda A= 6.

Bu indeksin atmosfer dayanigsizligi lizro kriteriyalar1 asagida gostorilmisdir.

1. S < 39:ildirim ehtimali 11%-don az;

2. S 40 -45: ildirim ehtimal1 42%;

3. S>46: ildirnm ehtimal1 75% va daha ¢ox.

Hal-hazirda ildirnm ehtimalinin hesablanmasinda, prognozlarin tortib edilmasinds Vayting
metodundan (K indeksi) da c¢ox istifado olunur. Ildirimin ehtimalligi Tgso, Tsoo, Tdsso, O7oo
komiyyatlorindan istifado etmoklo hesablanilir [1, 4, 5]. Bu molumatlara ssaslanaraq, K indeksi
asagidaki diisturla hesablanilir:

K = (Teso- Tso0) + (Tasso- d700)
burada: K - Vayting amsali; Tgso, Ts00 - 850 Vo 500 hPa-liq izobarik sathlords havanin temperaturu;
Tasso - 850hPa sothds seh noqtasi temperaturu; dzgo - 700 hPa sathda seh noqtasi catigmazligidir.

Umumiyyaetle, bu indeksin giymati no godor yuxari olarsa, bir o qoder giiclii ildirnm va leysan
ehtimal olunur (Cadval 1).

Cadval 1
K indeksinin atmosfer dayaniqsizlig1 iizro qradasiyalari
K indeksi {ldirimin ehtimali
<20 [1dirim miimkiin deyil
20-25 Ayri-ayr1 tocrid olunmusg ildirim
25-30 Bir neg¢o ildirim
30-35 Daginiq ildirm
35-40 Coxsayli ildirim
> 40 Hor yerds ildirim

Total-Totals indeksi - dziindo 850 hPa saviyyasindoki riitubatliyi oks etdirmasi konvektiv
buludlarda ildirimin yaranmasi iigiin vacib amil sayilir [6,7].

TT=Tés0+Tass0 -2[ Tsoo]
Bu indeksin atmosfer dayaniqgsizlig {izro kriteriyalar1 codval 2-do gostorilmisdir.

Cadval 2
Total-Totals indeksinin atmosfer dayanigsizligi tizrs kriteriyalari

1T Dayanigsizhigin intensivliyi

<44 Konveksiya ehtimal olunmur
44-50 [1dirim ehtimal olunur
51-52 Tacrid olunmus siddatli ildirim
53-56 Genis orazids sopalonmis halda

>56 Sopoalonmis halda siddatli ildirim

Qeyd olunan dovr arzinde moalum olmusdur ki, Vayting (K) indeksinin 20-25-0 kimi
giymatlorinds ayri-ayri tocrid olunmus ildirimin prognozlasdirilmasina baxmayaraq, ildirnrm daha
¢ox indeksin K>25 giymatlorinds bas verir. Bu sabobdon, K indeksi ti¢iin ildirimin miimkiin olan
kriteriya giymati kimi K>25 komiyyati gétiiriilmiisdiir. Noticodo, indeksin 6ziinii dogrultma faizi
artmis vo asagidaki naticalor olds edilmisdir.
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Sok. 2. 2005-2018 - ci illar {izra Vayting indeksinin yeni kriteriyalara asason ddonisliyi

Yuxaridaki diaqgramda Vaytinq indeksinin illor lizro miivafiq olaraq 20-don bdyiik
(Vaytingl), 25 vo daha bdoyiik (Vayting2) qiymatloring asason, illor iizro ildirimin miimkiin olan
kriteriya giymoti miioyyan olunmusgdur. Sok. 2-don goriindiiyli kimi, regionun relyefi, oroqrafiyasi,
soth miixtalifliyi vo fiziki-cografi soraiti sinoptik proseslorin aktivliyino tasir edir vo ¢ox yiiksok
miilayim en dairolorindon forgli olarag, todqiqat aparilan orazids ildirimin prognozunu K omsalinin
K> 25 komiyyatlarinds vermok lazimdir.
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Sok. 3. 2005-2018 - ci illor tizra TT indeksinin yeni kriteriyalara osason ddonisliyi

Baki aeroportu orazisi tiglin S vo TT indekslori 6ziinli dogrultma ehtimali 45 vo daha boyiik
giymatlorinda artmigdir. Qeyd edak ki, indekslorin S1 vo TT1 hallarinda ildirimin miimkiin olma
ehtimali olaraq 40 vo daha boyiik, S2 vo TT2 hallarinda iso 45 vo daha bdoyiik qiymatlori
gotiiriilmisdiir.

100



Elmi Macmuoslor Cild 21, Ne2-2019

100 st
] I Ss2
90
80
70
60
c\‘,50-:
40
30
20
10
0
N © N ® O O = N ® T 1O ©O© N~ ©
© © © 8 8 = r = = - - » =
e O O 6 6 8 © O O O O & o O
N & & & & & & & & & & & & «©
il

Sok. 4. 2005-2018 - ci illor tizra S indeksinin yeni kriteriyalara osason 6donisliyi

Natica. indekslor ii¢iin ildirrmin miimkiin olan kriteriya giymatlorini doyismoklo Vayting
indeksi 24,4%, S indeksi 20,6%, TT indeksi isa 6,8% daha ¢ox 6ziinii dogrultmusdur.

Molumat manbayi kimi NOAA — nin “Air Resources Laborotory” —nin web serverindoki
miixtalif hiindiirliiklorde meteoroloji molumatlardan vo Heydor ©liyev Beynoalxalq aeroportu {izra
miintozom miisahido molumatlarindan istifado edilmisdir.
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OIIEHKA YCJIOBHH I'PO3bI HA AITIIIEPOHCKOM ITOJTYOCTPOBE
H.III TI'yceiinos, A.A. Azaesa

B cmamve onpedenena s¢hgexmusHocmv npumeHeHus: UHOEKCO8 HEeyCMOUUUBOCmu
ammocgepuvl 015 NPOSHOZUPOBAHUS 2PO3bl 8 palione MexcOyHapooHo20 Asponopma Ietidap Anues
Ha OCHOBe YUupposvix npocnocmuyeckux mooenvhvix oannvlx 3a 2005-2018 2o00a. C smoti yenvro
OvLIU 835MbI MOILKO OHU, KO20d HAOIIOANUCL KYYeB0-00coesble 001aKa U ObLIU NOO2OMOGIeHbl
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cmamucmuyeckue psovl. buoliu  nposedenvt uccredosamusi 011 OanvHeluleco  Y8eaudeHus.
coomeemcemausi UHOeKco8 Heycmouuusocmu ammocgepor - Vayting, Total-Totals u S. C
UBMEHEHUEM OYEHOK KPUmepues B03MONCHOCMU B03HUKHOBEHUSI 2PO3bl Ol SMUX UHOEKCO8
Veenuyu8aemcs npoyeHm ux onpagobleaemMoCmu Npu NPOSHOZUPOBAHUU 2PO3bl HA Meppumopuu
asponopma.

Knwuesvie cnoea: memnepamypa  moOuKu  pocel,  Kyuego-0odcoesvle  001aKd,
HeyCmouyueoCms ammocgepsl, 8eposmMHOCMb 2PO3bl, MOOeNbHble OAaHHble, CMAMUCuYecKue
PAObL, a3ponozuyeckue Habao0eHUsl, KOHBEKMUBHbIE ABTIEHUS.

EVALUATION OF LIGHTNING CONDITIONS ON THE ABSHERON PENINSULA
N.Sh. Huseynov, A.A. Agayeva

In this article, the effectiveness of the application of atmospheric instability indexes for
thunder forecasting has been defined on the territory of Heydar Aliyev International Airport based
on the digital predictive model data during the years of 2005 and 2018. For this purpose, were
taken the days when cumulonimbus clouds were observed and statistical series were prepared.
Research has been done to further increase the compliance of the atmospheric instability indexes -
Vayting, Total-Totals and S. By changing the possible criterion of thunderstorms for these indexes,
the percentage of their justification increase when forecasting thunderstorms on the territory of
airport.

Key words: dew point temperature, cumulonimbus clouds, atmospheric instability,
possibility of thunderstorms, model data, statistical series, aerological observations, convective
phenomena.

Rayci: f.-r.e.n., dos. E.8. ohmadov
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GONCO - QAZAX BOLGOSINDO ATMOSFER YACINTILARININ QOXiLLiK o
DOYiISMO TENDENSIYASI VO ONUN AVIASIiYA UCUSLARINA TOSIRININ TOHLILI

ML.F. Siileymanov
Milli Aviasiya Akademiyasi

Maqalada Agstafa, Daskasan, Samkir, Gadabay, Ganca va Gaygaol-kurort meteo-roloji
stansiyalarmn 1961-2014-cii illor iizro miivafig yaginti malumatlarindan istifada edilmokla,
Gonca-Qazax bolgasinda yaginti rejimi tohlil edilmis va qiymatlondirilmigdir. Todqiq olunan
arazi tizra, ¢oxillik malumatlar asasinda trend tohlili aparilmis va yaginti rejiminin timumi
doyisma tendensiyasi dyronilmigdir. Atmosfer yagintilarimin 1991-2014-cii illor iizro orta
giymatlari, ¢oxillik norma (1961-1990) ilo miigayiso olunaraq anomaliyalart hesablanmisdir.
Alinan anomaliyalarin  statistik cohatdon etibarliligi, Styudent va Fiser meyarlart ilo
yoxlanilmigdwr. Eyni zamanda biitiin anomaliyalarin giymatlarinin norma ilo miigayisada, digar
statistik parametrlari da hesablanmugdir.

Acgar sozlar: qalxma-enma zolagi, iglim dayigmalori, yagintilarin miqdari, statistik
tohlil, Ganca-Qazax.

Isin magsadi. Todqgig olunan arazi respublikanin simal-gorb hissesinds yerlosmoklo, strateji
ohomiyyats, miirokkob relyef qurulusuna malikdir. Miasir iqlim doayismalori fonunda nozors
carpacaq doyiskonliya moruz qalan yaginti rejiminin, yagmtilarin aviasiya uguslarina tasirinin
oyranilmasi vacib masalalordon hesab olunur. Yagmtilar yer sothino nisbaton hava gomilarinin
stiratini vo yerdoyismo istigamatini doyisir vo strukturu turbulent xarakter dasidigi {igiin hava
gomilarinin tfiiqi uguslart zamani1 aerodinamik qiivvalorin tarazligi pozulur, naticads ganadlarda
olavae miigavimat yaradir vo haddon artiq yiiklonmoya sobob olan olava tacillor yaranir. Magalada
mohz bu masalalorin hallino baxilaraq, orazinin yagint1 xiisusiyyatlorinin uguslarin tohliikasizliyino
tosiri tadgiq olunur.

Giris. Yagmtilar aviasiyanin foaliyyotino ¢otinlik yaradan atmosfer proseslorindon hesab
olunur vo bozon agir qozalara sobob ola bilir. Yagmtilarin tosir gilicli onlarin ndviinden,
intensivliyindon, havanin temperaturundan asilidir. Ciskin yagmtilar alg¢aq six layli, bazon iso layli-
topa buludlardan formalasir. Onlar kigik yagis damcilart vo ya kigik qar donaciklori soklinda
olmagla, goriiniisii giiclii sokildo zoaiflodo bilmok gabiliyystino malikdir vo ¢ox zaman c¢iskin vo
dumanla miisayot olunurlar. Ciskin yagmtilar on c¢ox kigik yiiksokliklordoki uguslar
mirokkoblosdiro bilor. Adston c¢iskin yagintilar mdvsiimlorarasi kecid dovrii vo ya qisda, giiclii
istilosmolor zamani miisahido olunurlar.

Aramsiz yagislar intensivliying goro, zoif, miilayim vo giiclii olurlar. Bu onlarin atmosfer
cobhasi buludlugunun hansi zonasinda yagmasindan, atmosfer cabhasinin foalligindan va s. asilidir.
Aramsiz yagntilar goriiniisii zoiflotdiyi iigiin bu buludlar uguslar iiglin ¢otinlik yaradir. Zaif,
aramsiz qar yagdiqda goriiniis mosafosi 1-2 km-don ¢ox olmur, bu gosterici giiclii qar zamani
onlarla metra godor zoifloyir. Giiclii gar zaman1 yer sothindo biitiin parametrlorin kontrastligi asagi
diistir ki, bu da yertistii obyektlora nazaron ugusu ¢otinlogdirir. Davamli qar goriiniisii yagisdan daha
cox pislosdirir. Giiclii yagis zamani1 hava gomisinin kabinasinin siisosi su ilo ortiiliir, su damcilar
hava tozyiqi qgobuledicisinin daliyini Orto bilor vo siirat gdstoricisinin qiymatlorini siini sokildo
azalda bilor (bozon hatta 100 km/saata qador) [1].

Aramsiz yagintilar ugus zamani toyyaralorin elektriklogmosine, monfi temperaturlarda iso
milayim vo giiclii buzlagsmaya sobob olur. Uzunmiiddstli aramsiz yagintilar zamani torpaq oziilli
zolaglar islanir vo qalxma-enmo zolagin yararsiz voziyyato sala bilor. Iri damcili yagis ugus zamani
havanin normal sovrulmasini pozur va reaktiv toyyaralordo kompressorda dénmalorin sayini azaldir
[1]. Leysan yagintilar toyyarolorin enmasine manfi tosir gostarir. Pilot kabinosinin siigosi {izarindo
SU tobagesinin omoalo golmasi noticasindo isiq siialart smir vo pilota enmo zamani toyyaranin
galxma-enmo zolag ilizorinds hiindiirlitylinii doqiq toyin etmaya ¢otinlik yaradir. Bu «sort» enmoyo
vo tokarlorin siradan ¢ixmasina sobob olur. Bundan olavs, leysan yagintilari zamani enmodo
qlissirlogsmo effekti yaranir, homginin qagis mosafasi artir, galxma-enmo zolagindan konara ¢ixma
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hallar1 bas vera bilir. Todqiq olunan orazinin yaginti rejiminin mokan-zaman paylanmasi bazi
todqiqatlarda 6z oksini tapmisdir [2,3,5]. Bu todqiqatlarda yagintinin mokana goro paylanmasi
diskret noqtolorin molumatlarina osason aparilmisdir. Bunlar iso miirokkob relyefo malik olan
orazinin yagmnti rejimini tam tohlil etmoyo imkan vermir. Bu problemin halli yollarindan biri,
baxilan orazinin yaginti rejiminin statistik lisullarla miasir iqlim doyismolorini nozors alaraq,
yenidon islonmosi vo onun osasinda daha real ohomiyyatli naticolorin aldo olunmast ola bilar.
Gonco-Qazax bolgasi, respublikanin simal-qorb hissasinds yerloasir va olduqca vacib iqtisadi-strateji
ohomiyyats malikdir. Baxilan orazi miirokkab relyefo malik oldugu ii¢ilin, aviasiya iiciin tohliikoli
meteoroloji hadisalor, o ciimlodon, yaginti rejimi miiasir iqlim doyigsmolori fonunda dyronilmalidir.
Orazi sahosing gora o qodor do boylik olmasa da, burada miisahido olunan yagint1 soraiti vo digor
tohliikoli atmosfer hadisslorinin aviasiya uguslarina monfi tosiri boyiik ola bilor. Bunlar1 nazors
alaraq, xiisuson miiasir iglim doyismolori dovriindo Gonco-Qazax bolgosindo miisahido olunan
yagint1 rejiminin todqiqi nazords tutulmusdur [4,5]. Bu mogsadls baxilan orazids yerloson Agstafa,
Daskoson, Somkir, Godoboy, Gonco va GOygol-kurort meteoroloji stansiyalarinin 1961-2014-cii
illor lizro yagint1 lizorinds aparilan miisahidolorin sutkaliq giymetlorindon istifado etmoklos, yaginti
rejimi, onun davamiyyetinin illor T{izro doyismo dinamikasinin tohlili aparilmigdir vo
tokrarlanmasinin sokil 1-do gdstorilon montagolor iizra yagintilarin ¢oxillik gedisi verilmisdir.

Sakil 1-don molum olur ki, tadqiq olunan stansiyalarn har birinds, Goadodoy stansiyasi
istisna olmagqla, orta illik yaginti gostaricilorinde azalma miisahido olunur. Orazi iizro timumilikds
yagmtilarin migdarini tohlil etmok ti¢iin forq tisulundan istifado edilmisdir. Aparilan todqiqatlardaki
doyisikliklor, aylar tizro do ziinii gdstormakdadir. Ona gora da, har bir ay iizro yagntilarin norma
ilo miigayisodo anomaliyasi hesablanmigdir.

Cadval 1
1991-2014-cii illords yagintilarin migdarimin 1961-1990-c1 illar dévriins nazaran
anomaliyalar1 (mm)

Aylar

Stansiyalar 01 | 02 | 03 | 04 | 05 06 | 07 | 08 | 09 | 10 | 11 | 12
Agstafa 36 |-71]|57 | 55| -60 [-1717|-30] 10 |80 |-20] 33 | -24
Daskoson 25| 55| -23| 25 | -22 [-2307|-07] 9.0 | 20 |-65[143"] -6.1
Somkir 35 (60| -43|-60|-115 |-146|-40| 07 | 52 [-7.3] 1.1 | 5.8
Godoboy 52 | 82" |35 [131| 33 | 20 |16 | 53 [156 |-1.3| 3.4 |-81
Gonca 26 | 30| 30 |-1.0| -10" | -12 |-40| -30 | 6.0 [-65 | 6.0 | 41
Goygol-kurort 49 | 42 [105 |-747|-11.8" | -323 |49 | -11.7 | 161 |36 | 7.2 | -3.2

Qeyd: * isarasi Styudent vo ya Fiser meyarlarina gora statistik ohomiyyatliyini gostarir.

Coadval 1-don belo naticaya golinir ki, norma (1961-1990) ilo miiqayisods Goanca-Qazax
bdlgasinds biitiin stansiyalar tizro yagmtilarin miqdarinda asasli doyisikliklor miisahids olunur. Belo
ki, stansiyalari har birinds normaya nisbaton, bazi aylarda yaginti anomaliyalarinin kamiyyati, 0
cimlodon Agstafa stansiyasi lizro mart, aprel, avqust, sentyabr, noyabr ay1 istisna olmaqla, digor
aylarda monfidir. Anomaliyanin norma ilo miiqayisods on bdyiik miisbat gdstaricisi avqustda 8
(mm), on asag1r monfi komiyyati iso iyulda -17,1 (mm) toskil edir; Daskasands anomaliyanin an
boyiikk miisbat gostaricisi noyabrda 14.3 (mm), an asagr monfi gostoricisi oktyabrda -6.5 (mm);
Somkirdo anomaliyanin on boylik miisbat gostoricisi sentyabrda 5.2 (mm), on asagr monfi
gostaricisi iyulda -16.6 (mm); Gadoboyds anomaliyanin an yiiksok miisbat gostaricisi sentyabrda
15.6 (mm), on asag1 monfi gostaricisi iyulda -8.1 (mm); Goncods anomaliyanin an yiiksok miisbot
gostoricisi noyabrda 6 (mm), on asagr monfi gostoricisi iyulda -12 (mm); Goygol-kurortda
anomaliyanin an yiiksok miisbat gostaricisi noyabrda 16.1(mm), on asagi monfi gostaricisi iyulda -
32.3 (mm) olmusdur. Atmosfer yagmtilarinin orta ayliq giymoatlorinin doyiskonliyinin statistik
ohomiyyatliyini Styiident vo Fiser meyarlar1 ilo yoxladiqda, boazi aylar statistik cohotdon
ohomiyyatli, digarlari iso shamiyyatsiz olmusdur. Statistik cohatdon shamiyyatli aylar, stansiyalar
lizro belo paylanib: Agstafa (6,9), Daskason (6,11), Somkir (2,3,4,5), Gadabay (2,7,9,12), Ganca
(5,10), Goygol-kurort (3,4,5,8,9,10) statistik cohatdon shamiyyatlidir. Digar galan aylar iss, statistik
cahatdan o godar do, 6ziinii dogrultmur.
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Cadval 2
1991-2014-cii illords yagintilarin miqdarimin 1961-1990-c1 illar dévriina nisbaton
doyismasinin orta kvadratik meyl etmalori

Aylar

Stansiyalar 0L |02 [ 03] 0405|0607 ] 08 |09]10]11] 12| Ik
Agstafa 9.0 [115]24.2| 23 [14.8]19.1]24.0] 22.0 [18.3]17.2[19.8[10.9] 100
Daskoson 105|175(28.3[28.2| 37 | 45 {30.1] 35 | 30 [24.4[26.8[11.3] 120.6
Somkir 11 [155] 18 [19.2] 17 [243[200] 19 [21.1|21.7] 18 [11.1] 46.6
Gadoboy 243(39.9(26.1(44.8]52.8[57.8(31.3|38.8 | 42 | 35 [22.8[15.4] 200.8
Goanca 8.4 | 93[16.8[176[14.7[20.8[18.2] 142 | 20 [18.9|17.4[ 9.0 | 446
Goygol-kurort 8.2 [145]20.7[16.8|449] 60 | 20 | 10 | 23 [202] 15 [ 11 | 958

Coadval 2-do 1991-2014 illor orzinds yagmtilarin orta gostaricilorinin norma ilo miiqayisoda
hesablanmis orta kvadratik meyletmolori gostorir ki, atmosfer yagintilarinin norma ilo miiqayisado
doyismasinds toraddiidlor moévcuddur va bunlar orta kvadratik meyletmalorin nisboton daha boyiik
giymatlari ilo tasdiglonir. Orta kvadratik meyletmalarin giymotlorinin miixtalif olmasi, yagintilarin
miixtolif illordo, miixtolif miqdarda diismasi ilo olagslidir. Orta kvadratik meyletmanin on bdyiik
giymotlori, Agstafada (mart 24.2), Daskosonda (iyul 30.1), Somkirda (oktyabr 21.7), Gadoboyds
(iyul 57.8), Gancada (iyun 20.8), Goygol-kurortda iss (may, 44.9) miisahids olunur.

Cadval 3-do baxilan dovr lizra yagint1 normalarinin fasillik, illik parametrlori verilmisdir.

Cadval 3
1961-2014 vo 1991-2014-cii illar {izrs illik, fosillik yaginti normalarinin paylanmasi (mm)

Stansiyalar Anomaliya Qs Yaz Yay Payiz Mlik
1961-1990 55 121 110 76 362

Agstafa 1991-2014 41.9 126.2 90.6 85.3 344
Anomaliya -13.1 5.2 -19.4 9.3 -18

1961-1990 89 214 203 129 635

Daskasan 1991-2014 74.9 212 188.3 138.8 614
Anomaliya -14.1 -2 -14.7 9.8 -21
1961-1990 58.3 1145 99.3 75 347.1
Somkir 1991-2014 43 92.7 80 74 289.7
Anomaliya -15.3 -21.8 -19.3 -1 -57.4
1961-1990 78.7 216.1 257.1 137.3 689.2

Gadabay 1991-2014 84 236 262 155 737
Anomaliya 5.3 19.9 4.9 17.7 47.8

1961-1990 38.5 96 90 62.5 287

Ganca 1991-2014 34 88 71 68 261
Anomaliya -4.5 -8 -19 55 -26
1961-1990 78.5 224.3 243.9 142.4 689.1
Goygol-kurort 1991-2014 76 215.6 195 169.3 655.9
Anomliya -2.5 -8.7 -48.9 26.9 -33.2

Codval 3-don goriindityti kimi fasillor vo illor iizro norma ilo miiqayisados, biitiin
stansiyalarda doyisiklik miisahido olunur. Belo ki, stansiyalarin norma (1961-1990) ilo
miiqayisasindan, son illor tizro alinan noticalori belodir: Agstafa -18 (mm); Dagkoson -21 (mm);
Somkir (-57.4); Goadabay 47.8 (mm); Ganca -26 (mm); Goygol-kurort -33.2 (mm) miisahido olunur.
Agstafada yaz vo payizda yaginti anomaliyasi miisbat, qis vo yay fosillorindo isa monfidir.
Daskosonds payiz istisna olmagqla, biitiin fasillords anomaliyanin gostoricilori monfidir. Somkirds
biitiin fasillor tizra gostaricilor manfidir. Godaboy stansiyasinda iso tam forglilik miisahido olunur.
Belo ki, biitiin fosillor {izro anomaliyanin komiyyati miisbotdir. Gancads yalniz payiz faslinda

108



Elmi Macmuoslor Cild 21, Ne2-2019

anomaliyanin gostoricisi miisbatdir. Eynilo Géygol-kurort stansiyasinda da, Gancadoki Kimi, yani
payiz faslinds anomaliyanin komiyyati miisbatdir.

Notica

Toadgig olunan orazids, Godadoy stansiyasi istisna olmagla, orta illik yagint1 géstaricilarinda
azalma miisahido olunur. Agstafa stansiyasi iizro mart, aprel, avqust, sentyabr, noyabr ayi istisna
olmagla digor aylarda anomaliyanin komiyyoti monfidir. Belo ki, anomaliyanin norma ilo
miiqayisads on bdyiik miisbat gostaricisi avqustda 8 (mm), an asagi monfi komiyyati iss iyulda -
17,1 (mm) toskil edir; Daskosonds anomaliyanin an boyiik miisbat gostaricisi noyabrda 14.3 (mm),
on asagl monfi gostoricisi oktyabrda -6.5 (mm); Somkirdo anomaliyanin on bdyiikk miisbot
gostoricisi sentyabrda 5.2 (mm), on asagi monfi gostoricisi iyulda -16.6 (mm); Godsabayds
anomaliyanin an yiiksok miisbat gostaricisi sentyabrda 15.6 (mm), on asag1 monfi gostaricisi iyulda
-8.1 (mm); Gancadsa anomaliyanin an yiiksok miisbat gostaricisi noyabrda 6 (mm), an asagr moanfi
gostoricisi iyulda -12 (mm); Goygol-kurortda anomaliyanin on yiiksok miisbat gostaricisi noyabrda
16.1(mm),on asagi monfi gostoricisi iyulda -32.3 (mm) olmusdur. Norma (1961-1990) ilo
miiqayisada yagintilarin imumi miqdarinda, Agstafada -18 mm, Daskosonds -21 mm, Somkirdos -
57.4, Gancads -26 mm, GOygol-kurort -33.2 mm azalma miisahido olunur. Gadoboy stasiyasinda iso
47.8 mm artim var. Yagintt molumatlari iizro aparilan todqiqatlarin, galocokds orazi iizro hoyata
kegirilon uguslara 6z tohfasini veracoyi siibhosizdir. Belo ki, galxama-enmo zolaglarinda
yagintilarin tasiri naticasinds tormozlanma effektinin asagi diismasini nazora alaraq, ilin miixtalif
vaxtlarinda qabagqlayici toadbirlor hoyata kegirmok olar.
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THE TENDENCY OF LONG-TERM CHANGE OF ATMOSPHERE PRECIPITATIONS IN
GANJA-QAZAKH REGION AND ITS IMPACT ON AVIATION FLIGHTS
M.F. Suleymanov

The rainfall regime in Ganja-Gazak region was analyzed and assessed using the relevant
precipitation data for 1961-2014 in Agstafa, Dashkesan, Shamkir, Gadabay, Ganja va Goygol-
resort meteorological stations. Trends were analyzed on the basis of perennial data and the general
trend of precipitation changes was investigated. Anomalies were calculated for the average prices
of atmospheric precipitation in 1991-2014 and the perennial norm (1961-1990). Statistical
reliability of the abnormalities obtained was verified by the criteria of Student and Fischer. At the
same time, the price of all anomalies is calculated in other statistical parameters compared to the
norm.

Key words: RW (runway),climate change, amount of precipitations, statistic analisys Ganja-
Qazakh.
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AHAJIN3 TEHJIEHITHH MHOT' OJIETHHX H3MEHEHWH KOJTHYECTBA
OCA/IKOB B I'IH/I?’KA-I A3AXCKOM PETHOHE U EI'O B/IHAHHUE
HA ITOJIETBI B ABUHAITUH
M. ®D. Cyneiimanos

Pescum ocaorkoe 6 I[amooca-Iazaxckom pecuone Obll NPOAHATUBUPOBAH U OYEHEH C
UCNOILb308AHUEM COOMBEMCMBYIOUWUX OaHHbIX 00 ocadkax 3a 1961-2014 2. Ha memeocmanyusx 6
Axcmadbe, [lawxecane, [llamxupe, [edabeke, [snooce u I éueénv-Kypopme menoeHyuu Ovbliu
NPOAHATUBUPOBAHBL HA OCHOBE MHO2O0JEMHUX OAHHBIX, U ObLIAd UCCIe008aAHA 00WAs MEHOEeHYUs.
UsMeHeHUs. 0caoko8. Anomanuu Ovliu paccuumanvl ONisi CPEOHUX YEeH AMMOCEHEPHbIX 0CAOKO8 6
1991-2014 2. u wmnoconemmueti nopmor (1961-1990 o). Cmamucmuueckas oocmosepnocms
NOJYYEHHBIX OMKIOHeHUll noomeepicoena kpumepusamu Cmrwoodenm u Quwep. [lpu smom yena ecex
AHOMANUL PACCHUMBIBAEMCS NO OPY2UM CIAMUCTIUYECKUM NAPaMempam no CPAHeHUIo ¢ HOPMOLL.

Knroueswie cnosa: BIIII (nocadounas nonoca), usmenerue Kiumamad, KOJIu4ecmeo 0caokos,
cmamucmuyeckutl anaus, I snoxca-Iazax.

Raygi: c.e.d., prof. R.N. Mahmudov
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UOT 34.01

OIIPEJEJIEHUE MECTA ITPABA HA ITIOJIYYEHUE ITIPABOBOM INOMOIIH
B KOHIOEINIIUHU TPOUCXOKAEHUS ITPAB U CBOBO/] YEJIOBEKA
N I'PAKJAHUHA

A.P. Barupos

Komnerus ansokaros, CyneoHo-mpaBoBoit CoBeT o ot0opy cyner AzepOaitmkanckoil Peciyonuku

B oaunou cmamve npoananuzuposamvi acnekmsl npagosou nomowu. Ilpaso Ha
noxyyenue npagoeol NOMOWU, ecmb OOUH U3 HEeOMbEMIEeMbIX COCMABTIOWUX DIIeMEHMO8
NPOUCX0JICOeHUsL NPaA8 U 80000 Heroseka u epajcoanuna. B smoil cesasu, dondcno Ovims
U3YYEeHO Mecmo Npasa Ha NONYYeHUe NPAB08OU NOMOWU 6 KOHYenyuu npasda uenosekd U
epasicoanuna. [[nsa 9moeo, O0NAHCHO Oblmb ONPedeieHo YCMAHOBNeHUe BpeMenU NPUSHAHUS
npaea Ha nonydeHue npasosou nomowu. To ecmv, ycmanosneHue MomeHma, K020d dice K
yejoBeuecmsy NPUUIO OCO3HAHUe e20 BAdCHOCMU. Omo Kacaemcs U 3aKpenieHus
(KOHCMUmMYYUUPOBaHUs) OAHHO20 CYOBEKMUBHO20 NPABA 8 HAYUOHAILHOM 3AKOHOOAMeNbCHige.

Knwouesvie cnosa: npagosas nomowsp, Oecniamuas npPasosas NOMOub, ad8OKam,
KOHCIumyyusl, — KOHCIMUMYYUOHAAU3M, Npasa  4eloeekda, MNOKOJeHUsl Npas  uenogexd,
KOHCIUMYYUOHHbIe Npasa u c0000bL.

B xoHuentyaibHON mapagurMe COBPEMEHHOI'O0 KOHCTUTYLHOHAJIM3Ma KOHIIENLHS NpaB U
cBOOO/]] YesoBeKa U IrpakaHuHa 0e3 BCAKOIo NMpeyBeJIMYeHUs] CUUTAETCS OHOM M3 KimroueBbIX. Ee
COCTaBHasl 4acThb €CTh OOLIeNpU3HAHHAsI UJies Pa3BUTHs IIpaB YeJIOBEKa, KOTOpas OTpa)keHa B TaK
Ha3bIBAEMBIX «IOKOJICHUSAX NpaB uyenoBeka». OHM ke, B CBOIO OYepe/b, MPEACTaBIAIOT COOOH
OTIpe/IeNIEHHYIO CUCTEMY KOHCTUTYLIMOHHBIX IIPaB U CBOOOJ], KOTOPAs SBJISIETCS HENOCPEACTBEHHBIM
O0TOOpaK€HHEM M, B TOXE BPEMs, 3aKOHOMEPHBIM pPe3yJIbTaTOM HCTOPUYECKH OOYCIIOBIEHHOTO,
JUHAMHYHOTO pa3BUTHSA MPOLECCOB, NPHUCYIIMX COLUANBHOM cpele, MpPOLECCOB pPa3BUTHUS
JI€MOKPAaTUYECKUX, MPAaBOBBIX OCHOB OpPraHU3allMM Kak OOIIECTBEHHOIO, TaK M IroCyJapCTBEHHOIO
CTpOsi, B3aUMOJICHCTBUS YEJIOBEKA, 00I1IECTBA U TOCYIapCTBa.

Ora cucremMa IOKa3aTellb OCO3HAHMS YEJIOBEUECTBOM HAa KOHKPETHOM BHUTKE CBOETO
HUCTOPUYECKOTO  Pa3BUTHS  peaJbHOM  3HAUMMOCTH, HEOOXOAMMOCTH  3aKpeluieHus W,
COOTBETCTBEHHO, COOMIOJIeHUs] (DyHIAMEHTANbHbIX, IPHOPUTETHBIX IIEHHOCTEH, KOTOpbIE
BBIPQXEHBI B BHJIE€ BO3MOXHOCTH OIPENEICHHOIO IOBEIACHUs, OOYCIOBIEHHOTO YeJIOBEYECKON
COLIMAJIEHOW CYIIHOCTBIO, €r0 CYILECTBOBAHUEM B OOIIECTBE U rOCYIapCTBE.

be3 yka3aHHBIX LIEHHOCTEH HEBO3MOXKHO JOCTHYb J(PGEKTUBHOHM, palroHaIbHON
OpraHu3alMi YeJIOBEYECKOro OBITHS, MOCTPOEHUS JEHCTBUTEIBHO PABHOINPABHBIX, I'YMaHHBIX,
TOJIEPAHTHBIX OTHOILIEHUN MEXAY OTAEIbHBIMU UHJIMBUJIAMU, UX OOBEINHEHUSAMH, & TAK)KE MEXKIY
yKa3aHHBIMH CyOBEKTaMU U TOCYIapCTBOM.

CrnenyeT OTMETHUTb, BOIPOC «IIOKOJEHMsI MPaB 4YEJIOBEKa» B PAa3HOW CTENEHU H3ydalu U
aHAJM3UPOBAIN Takue ydeHele, kak M. AOaynueBa, A. ABpamoBa, C. Anekcees, B. bacuk, JI.
I'myxapeBa, A. ['opOynoBa, B. Kapramkun, A. Kosinep, A. XKuakosa, P. Kpasuenko, B. Kpycc, M.
JlaBpuk, f. Jla3yp, E. Jlykamesa, O. Manunosa, P. Mromnepcon, I1. PabunoBuu, A. ConHies, A.
CrapoBoiitoBa, E. Tapino, A. Tapacesau, A. [llaBoBa u MHOTHE ApyTrHE.

Takxke Kacaauch 3TOr0 BOIPOCAa YYEHBIE, KOTOpBIE HCCIEIOBAIU OTAEIBHO B3SThIC
KOHCTUTYLIMOHHBIE [TpaBa U CBOOO/IbI YeNIOBEKa U rpaxaaHuHa. [Ipu 3ToM 0coOblii HHTEpeC Uil Hac
MPEJCTABIAIOT pabOThl TEX YYEHBIX, B KOTOPHIX MPOAHATM3HPOBAHBI B BBHIIICYKAa3aHHOM acIIEKTe
HENOCPEACTBEHHO IIPaBa Ha MOJIY4YCHHE NMPaBOBOM noMomu. Cpeay TaKuX aBTOPOB MPUMEUYATEIBHO
BbIZIEUTh uccaenoBanus C. AxkumoBoi, B. boruea, E. Tapno. B Toxe BpeMs BaXHO OTMETHUT,
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YTO TOYKU 3PEHHS yKa3aHHBIX YYEHBIX OTOOpa)kalOT HEOJHO3HAYHBIN, AUCKYCCHOHHBIA XapakTep
peIIeHHs 3TOTO BOIIPOCA, YTO B CBOIO OUYEPE/lb, aKTyaTH3UPYET HEOOXOIMMOCTh JAJIbHEHINEro ero
U3yUYEHHUSL.

[IpaBo Ha moiy4yeHuEe MPaBOBOW MOMOIIM, KaK COOCTBEHHO, U KaXJI0€ M3 CYHIECTBYIOIINX
KOHCTUTYLMOHHBIX IIpaB, €CTb OAMH M3 HEOTHEMJIEMBIX COCTaBISIOIIMX  3JEMEHTOB
BBIIICYKA3aHHOM CHCTEMBI M, COOTBETCTBEHHO, 4YacTh pa3pabOTaHHOW TPAaBOBOM TOKTPUHBI
KOHIIETILMYU MIPOUCXOKJICHUS IIPaB U CBOOOJ yeloBeKa U IpakaaHuHa. B 3Tol cBsi3u, nepen HaMu
BO3HUKACT HEOOXOAUMOCTh BBISICHUTH, KAKOE K€ MECTO OTBEJICHO IPaBy YeJOBEKa U TpakKIaHHHA
Ha MoJIy4eHHEe [IPABOBOM OMOILM B COOTBETCTBYIOIIEH KOHLICTILIHH.

AKTYyaJlIbHOCTb TaKOIO poOJia HCCIENOBAaHUS TAaKXKE€ COCTOUT B TOM, YTO pELICHHE
IIOCTaBJIEHHOW 3aJ]auyl MOCIOCOOCTBYET YCTAHOBJICHHIO BPEMEHM IPU3HAHUS MpaBa Ha IOJTy4YEHUE
npaBoBoi momou. To ecTh, YCTAHOBJIEHHIO MOMEHTA, KOrja K€ K YEJOBEYECTBY IIPUIILIO
OCO3HAHME €ro Ba)KHOCTH, LIEGHHOCTH, KOTOPOE B MOCJIEAYIOLIEM JETEPMUHUPOBAIO HEOOXOJUMOCTb
HOPMAaTUBHOTO  3aKpelyieHus (KOHCTUTYLMUPOBAaHUSA) 3TOr0  CyOBEKTHBHOIO IpaBa B
HallMOHAJILHOM 3aKOHOJATENIbCTBE pPa3jIMYHbIX CTpaH, B TOM 4HclIe U B AsepOaiiakaHCKON
PecniyOnuke, a Takke B OOLIENPU3HAHHBIX MEX/1yHApOAHO-IIPABOBBIX JOKYMEHTAX.

Wnes npaB yenoBeka, a 3aTeM M KOHLEMIMS IpaB M CBOOOJ yelloBeKa M IpakJaHHHA, a
TaK)Xe IPaBOBOM MHCTUTYT MpPaB YEJIOBEKA, KaK OHM IOHUMAIOTCS CErOJHSI, MPOLUIM JIUTEIIbHbII
IyTh Pa3BUTHSA, OTKPUCTAININ30BABILUCH B 3TAJOHAX M CTaHIApTax MEXIyHapOJHOIro IpaBa, CTaB
HOPMOI1 JIJ1s1 COBPEMEHHOI'O JIeMOKpaTHieckoro oduecrsa [1].

Paznenenne mnpaB M cBOOOJ uelOBEKa B 3aBUCHUMOCTH OT BpPEMEHM U KOHKPETHO
HCTOPUYECKUX YCIOBUI MX BO3HUKHOBEHHUSI, U, COOTBETCTBEHHO IIPOBO3IJIAILIEHUS, HOPMATUBHOIO
3aKpeIUIeHUs] B 3aKOHOJATelIbCTBE, B IOPUAMYECKOM HayyHOH U ydyeOHOW muTeparype
paccmarpuBaeTcsi Kak OAMH W3 KpUTEpHEB KilaccHU(UKamuu MpaB U CcBOOOJA 4YeloBEeKa U
IpaX<1aHHUHA.

[Ipexxne ueM onpenenuThesl C TeEM, KaKOe K€ MECTO B KOHIICTILIMU IPOUCXOXKIECHUS IIPaB U
CBOOOJ YeloBeKa M Tpa)KAaHWHA OTBEAEHO HEMOCPEICTBEHHO IpaBy Ha IOJyYeHHE IPaBOBOM
MTOMOLIH Lierecoo0pa3Ho, B MEPBYIO OUYEpEb, PACKPHITh COIEPKAHNE, a TaKKe 0COOEHHOCTH ITOM
KOHLEMIIUH.

Teoputo pasneneHus NpaB yelOBEeKa B CBOE BPEMs BBIABHUHYJ HM3BECTHBIM (PpaHIly3CKUN
npaBosel Kapen Bacak [2]. OCHOBOM 3TON KOHIENIMH SIBJISAETCS TaK Ha3bIBAEMBI F€HEPALlMOHHBIN
MO/IX0JI, KOTOPBIM 3aKJ0YaeTcs B pas3zefieHUue MpaB Ha TPU MOKOJEHMS: K MEPBOMY MOKOJIEHHIO
MPUHATO OTHOCUTHh I'pakJaHCKHE M moiuThdeckue npasa (liberte), ko BTOpoMy — colMajbHbIE U
sKoHOMHuecKue (egalite), U, HaKOHel, K TPETbeMy — KOJUJIEKTUBHBIE WJIM COJMJApHbIE IpaBa
(fraternite). B cBsi3u ¢ 9TUM, B IOPHUANYECKOHN JIUTEpAaType UHOT/IA 3Ty KOHUEMNIMIO €I11€ Ha3bIBAIOT
reHeparoHHou [3].

[TokoneHuss mpaB W CcBOOOJ 4YEJIOBEKA — 3TO MCTOPHUYECKU MOCIEIOBATENIbHBIE 3Tallbl
CTaHOBJICHUS] KOHLENIMU IMpaB U CBOOOJ YeOBEKa, BpEMEHHash O4YEepEIHOCTh BKIIOYEHUS] UX B
HaIMOHAJIbHOE 3aKOHOAATENbCTBO U B OOIIENPU3HAHHBIE MEXKAYHApOIHbIe JOKYMEHTHI. Ha kaxkaom
HMCTOPUYECKOM JTale TOCYJapCTBEHHOTO U OOIIECTBEHHOTO CTPOUTEILCTBA CKJIAJbIBAJIACh
orpeJieNi€éHHasl CHCTeMa, MOpOW BechbMa yCTOMUYMBAs M CTpOMHas, MpaB W CBOOOJ YeIOBEKa.
[TocnenoBarenbHO BBHIKPUCTAIM30OBBIBAIUCH OCHOBHBIE TPYMIBl MpaB M CBOOOJI, COJEp)KaHUE
KOTOPBIX OBUIO OOYCIIOBJIEHO MOTPEOHOCTSMHU TOCY/IapCTBa M OOIIECTBA HA KaKJIOM KOHKPETHOM
HCTOpUYECKOM OTpe3ke BpeMeHu [4]. IIpu aToM, kak BepHO yTBepkaaer . B. Jlazyp, nokonenus
IpaB 4YeJloBeKa TakKe CBS3aHbl ¢ (OPMHUPOBAHMEM IIPEJCTaBICHUM 00 UX COAepKaHUM, B
HEKOTOpPBIX CIIy4asX MPU3HAHUE UX KaK HEOTUYKIAEMbIX, a TAK)KE B COOTBETCTBUU C U3MEHEHUSIMU
ux o0ecrieueHusl.

Cneagyer OTMETHTb, YTO KaXXIbli MNOCIEAYIOLUN IEpUOJ PpPa3BUTHs ITOKOJIEHUM IpaB
YeJIOBEKA «OTKPBIBAET» HOBYIO CTPAHMILY XKHM3HH IPaB 4YeJIOBEKa, M, MPU ITOM, «HE 3aKPbIBACT»
BCEX UX CTapbIX mpoodiem [5].

ITpaBa uenoBeka MepBOro MOKOJIEHUS ObLIM CHOPMYITHPOBAHBI B MPOLIECCE OCYILECTBICHUS
OypXKya3HbIX pEBOJIIOLIMH, a 3aTeM KOHKPETU3UPOBAaHbl U pACIIUPEHBl B MPAKTUKE U
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3aKOHOJIaTENbCTBE JEMOKpPATHUYECKUX rocynapctB [6]. K Takoro poja mnpaBaM cleayeT OTHECTH
paBO Ha XHU3Hb, CBOOONY M 0O€30MacCHOCTh JIMYHOCTH, MPAaBO HA CBOOOIY MBICIH, COBECTH MU
pENIUruy, MPaBO KaXJIOro rpaKIaHMHA HA BEACHHE IOCYIAapCTBEHHBIX i€, MPaBO HAa PaBEHCTBO
nepes 3aKOHOM, IIPaBO Ha CBOOOIY OT MPOU3BOJILHOTO apecTa, 3aJepKaHus WM M3THAHUS, [IPaBO
Ha TJacHOoe M ¢ coOdrofieHueM BceX TpeOOBaHUM CHpPaBeUIMBOCTU PACCMOTPEHHE Jelia
HE3aBHCHMBIM H OECIIPUCTPACTHBIM CYIOM U PSJI APYTUX.

OT0 mpaBa, OCHOBaHHbIE HAa TaK HAa3bIBAEMON HEraTWBHON CBO0OOJAE, KOTOpas 0Os3bIBacT
TOCY/IapCTBO BO3JIEPIKUBATHCA OT BMEIIATEIBCTBA B CQEpPHI, pPEryaupyeMble STHUMH IPaBaMHU.
HopMaTuBHYI0O OCHOBY HUX COCTaBJISIOT I€pPBbI€ aKThl aHIMVIMKWCKOrO, AaMEpPUKAHCKOIO U
¢dpanmysckoro koHcrtutynnoHammsma XVII — XVIII BekoB (3aKOHOAATENbHBINA aKT, MPUHSATHINA
napJaMeHTOM AHIIUUW UM uUMeHyeMmblid Kak «Habeas Corpus Act» 1679 r.; «Jleknapanus mpas
yesioBeKa U rpaxaanuHay 1789 r., «bumib o npaBax» 1791 r., a Takke Ipyrue KOHCTUTYLMOHHbIE
aKTBhI).

Bropoe nokosienue npaB yenoBeka Obuto copmupoBano B XIX Beke B mporecce 60phObI
HapoJOB 3a YIy4YIIEHHE CBOET0 HSKOHOMHUYECKOTO TIOJOXKEHHS, 3a TIOBBIIICHHE KYIbTYPHOTO
cTaTryca. OJTO TaKk Ha3bIBa€Mble IMO3UTHUBHBIC TMpaBa, ISl pealn3allud KOTOPHIX Tpedyercs
OpraHM3alOHHAasl, MIAHUPYIOLas U UHbIE (OPMBI JEATEIBHOCTH TOCYAapcTBa MO 00ECIeYeHHI0
yKazaHHbIX TpaB. K mpaBam uenoBeka BTOPOTO MOKOJICHHUS MPUHITO OTHOCHUTH MPaBO HA TPYHI U
cBOOOAHBIN BbIOOp paboOTHI, MpaBO Ha COIMAlbHOE OOecredeHue, Ha OTIBIX W JOCYTr, IPaBO Ha
3alUTY MaTepUHCTBA U JETCTBA, Ha OOpa3oBaHWE, MPABO HA YYacTHE B KYJbTYPHOU KU3HU
oO1mecTBa u ap.

CBoe HOPMATHMBHOE BBIPAKECHUE YKa3aHHBIC MpaBa Ha MEXKIYHAPOJIHOM YPOBHE BIIEPBBIC
nosyunian Bo BceeoOmieit pexmapanuu mnpaB uenoBeka (1948 r.), B EBpormelickoil commanbHOM
xaptuu (1961 r.), B MexayHapogHOM MakTe 00 IKOHOMHUYECKHX, COLMAIBHBIX U KYJIbTYPHBIX
npaBax(1966 r.).

Tperbe nokoJeHNE MpaB yeaoBeka crajo (GopMupoBaThes nociie Bropoil MupoBoil BOMHBI.
Oco0OeHHOCTh JTHX TMpaB COCTOUT B TOM, YTO OHH SIBISIOTCA KOJIJIEKTUBHBIMH U MOTYT
OCYILIECTBISATHCS HE OT/EIbHBIM YEJIOBEKOM, a KOJUIEKTMBOM, OOILIHOCTBIO, accoluanue. ITo
MpaBO Ha MHP, HA 3JO0POBYIO0 OKPYKAIOUIYIO CpeAy, MPAaBO Ha TYMAaHUTAPHYIO IOMOIIb B clydae
KatacTpod, mpaBo Ha pa3BUTHE U T. 1. [7].

Kax Bepno ormeuaet lO. C. llleMuryueHnko, nmpaBa 4esioBeKa, — UCTOPHUUECKH M3MEHUYMBAs
KaTeropusi, KOTopasi BOIOIMOHUPYET BMECTE C 0011IeCTBOM U rocyaapcTBoM [§]. B cBsi3u ¢ atum, B
IOpUJIMYECKON JIUTEPAType aKTHUBHO MCCIENYETCS, @ B HEKOTOPBIX AaCMEeKTax U JUCKYTHUPYeTCs
BOIIPOC O HEOOXOJAMMOCTH PACIIUPEHUS TPATUIIMOHHOTO MOAXOAa K TPOUCXOXKICHUIO TIpaB U
cBOOO/ 4YeloBeKa U TPaXTAaHMHA C TPEX, YXKE YCTOSBIIUXCS TOKOJEHHH, COOTBETCTBEHHO K
yeTeIpéM [9], 1 gaxke K maTu mokoneHusM [10], KOTOpbIM, MO MHEHHIO OOJIBIIMHCTBA YYEHBIX,
MPUCYIL KOJUIEKTUBHBIN XapaKTep UX pealli3aluu.

Tak, ®@. PyauHCckuil yTBEpkKAAeT, YTO MpaBa YETBEPTOrO IMOKOJEHUS JTOJIKHBI 3alUIIaTh
YeloBeKa OT Yrpo3, CBS3aHHBIX C AKCIIEPUMEHTAMH B OOJIACTH T€HETUYECKOW HACIEACTBEHHOCTH
YelioBeKa.

A. Benrepos, k mpumepy, K 4eTBEPTOMY MTOKOJIEHHIO MPaB YeJIOBEKa OTHOCUT MPaBO Ha MUD,
Ha KOCMOC, sIIEpHYI0 0€30M1aCHOCTh, IKOJIOTHYEeCKUE, UH(POPMAIIMOHHBIE ITpaBa U T.J..

0. JImutpuweB, B CBOIO ouepedb, K YETBEPTOMY IIOKOJEHHUIO TIpaB OTHOCHUT JIUIIh
nH(OPMAIIMOHHBIC TIPaBa U TEXHOJIOTHH.

He Oynem moapoOHO ocTaHaBIMBAThCS Ha aHANIM3€ COJEP)KAaHUS MOCIETHUX U3 YKa3aHHBIX
BBHIIIIC TOKOJICHUH TPOUCXOXKICHUS IMpaB U CBOOOJ 4YEIOBEKa, MOCKOIBKY, KakK CIIPaBEIIUBO
yrBepkaaer B. K. boTHeB, mpaBo rpaknaH Ha MojgydyeHHWE KBATU(DHUITMPOBAHHOW IOPUIMYECCKOMN
MTOMOIIM HE MOXKET PEaTU30BhIBATHCS B COCTaBE OOJIBIIUX KOJUIGKTHBHBIX OOIIHOCTEH pa3IUYHBIX
JOJEH, TaK Kak sIBJISETCS Cyry0O MHIMBHIYyaJbHBIM MPaBOM KOHKPETHOTo MHAMBHUAA. B cBs3M C
3TUM U3Y4YEHUE TPETHETO, YETBEPTOrO, a TAKXKE MOCIEAYIOIINX TOKOJICHHUH MpaB YeJI0BEKa BHIXOAUT
3a paMKH MpeaMeTa HacToAIero ucciaegoBanus [11].
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Kak Hamu yxe OBLIO OTMEUYEHO BBIIIE, CPEIM YYEHBIX HET OJHO3HAYHOCTU €JUHCTBA B
OIIpEe/ICJIEHUN MECTa IIpaBa Ha IPaBOBYIO IIOMOIIb B TEOPUU MPOMCXOKIEHHUS IPaB U CBOOOL
4ejgoBeKka. B 4acTHOCTH, OJHM aBTOPBI OTHOCAT 3TO CYOBEKTHBHOE KOHCTUTYLMOHHOE MpaBO K
IIpaBaM 4YeJloBeKa IepBOro mnokojieHus [12], npyrue — ko Bropomy [13], a HEKOTOpBIE Naxe U K
TpeTbeMy IokojeHuo [14].

VYka3zanHas JUCKYCCHOHHAs CUTYyalusi 0OyCIOBIMBAET HEOOXOIUMOCTH OoJiee MOIpPOOHOTO
€€ U3y4eHMsI U, COOTBETCTBEHHO, OCMBICICHMs C JalibHEimell 1enpo GopMUpPOBAHUS ABTOPCKOI
TOYKH 3PEHUSI OTHOCUTENBFHO PELICHHUs ATOH MPOOIEMBI.

B nepByro ouepenp, Ha uYTO O00s3aTEIBHO HYKHO OOpaTUTh BHMMAaHHE IpU aHaIU3e
BBIIICH3IO)KEHHBIX OOCTOSATENILCTB, TaK JTO HA pa3HOIJIaCHs, a WHOIJAa W OTCYTCTBHUE
KOHKPETU3alluH OTAEIbHBIX aBTOPOB B YCTAHOBJIEHUU XPOHOJIOTMYECKUX T'PaHULl BOSHUKHOBEHUS U
(dbopMHpOBaHUS YKa3aHHBIX IMOKOJICHHWI IMpaB yesioBeKa. M, 4To Takke HEMaJIOBa)XKHO, OTCYTCTBHE
TEMIOPAJIbHON KOHKPETU3AlMM 3aKpEIUIeHUs COOTBETCTBYIOLIMX IIpaB M CBOOOJA uelloBeKa B
HOPMAaTUBHBIX MCTOYHMKAX IIpaBa Ha TOCYJApCTBEHHOM (KOHCTUTYLIMOHHOM), a TaKke
MEXTyHapOAHO-TIPAaBOBOM YPOBHE.

K npumepy, A. IlpoHuH yTBep:kaaer, 4To Hapsay € TaKMMM IpaBaMM, Kak IIpaBO Ha
CyAeOHYIO 3allUTy, Ha HE3aBUCUMBIH OECHPUCTPACTHBIN Cy, NPEe3yMILHI0 HEBUHOBHOCTH, IPABO
Ha KBaJU(HUIMPOBAHHYIO IOPUIUYECKYIO MOMOINb CIEIYyEeT OTHECTH K MpaBaM YellOBeKa MEPBOTO
nokoseHus. [Ipu 3ToM OH yka3bIBaeT, YTO IpaBa MEPBOro MOKOJEHUS HAIUIN CBOE MOATBEP)KICHHE
B mnepBbix JokymeHTax OOH — Bo BceoOmeit aexnapanuu mnpaB uenoBeka (1948) u B
pPErMOHANbHBIX COIALICHUSAX, B YaCTHOCTH B EBponelickoil KOHBEHIIMH O 3allUTe MpaB 4eIoBeKa U
OCHOBHBIX cB000J (1950).

Xot1d, abCoNIIOTHOE OOJBIIMHCTBO YYEHBIX, KOTOpbIE HEMOCPEICTBEHHO 3aHMMAINCh
UCCIIEIOBAaHUSIMH B 3TOW 00JIaCTH, CIIPaBEAJIMBO YTBEPKIAIOT, YTO HOPMATUBHON OCHOBOM MEpBOT0
MIOKOJIEHUsI TIPaB U CBOOO]I YeJIOBEKa €CTh, B MEPBYIO OUepeilb, KOHCTUTYIIMOHHbBIE aKThl AHIJINH,
Amepuku, @pannuun XVII-XVIII Bekos. IIpu TOM, 4TO yXe B HUX MOXHO YBUAECTb HOPMBI, B
KOTOPBIX OTOOpa)K€Ha CYIIHOCTh COOTBETCTBYIOIIMX MpaB M cBOOOJ yenoBeka. Ho 3TOT BaykHBIN
acreKkT, K COXKaJeHMI0, ocTaércsi 0Oe3 Haajexallero BHUMaHHUS aBTOpa, a YyKa3aHHbIE UM
MEXyHAapOAHO-TIPABOBbIE JJOKYMEHTHI CII€yeT OTHECTH K (JOpMaM 3aKperyieHUsI U BhIPRKEHUS, B
MIEPBYIO OYepeb, IIpaB U CBOOO] UeI0BEKa BTOPOTO MOKOJIEHUS.

IOpuanueckyro  mpupoay  KOHCTHUTYLIMOHHOTO  IpaBa  KaXJOro Ha  IOJIy4EHHE
KBJIN(UIIMPOBAHHOMN IOPUINYECKON MMOMOIIM CJIEYET BBIBOJUTH U3 «BTOPOTO MOKOJEHUS» MPaB U
CcBOOOJ 4YelOBEKa W TpakJaHWHA, 3aKPEIUICHHOTO B JyXe MO3UTHBUCTCKOW JOKTPHHBI NpaB U
cBo0Oo/1. [Tpu 5TOM UX BO3HUKHOBEHHE HEOOXOIMMO OTHECTH KO BTOpoil mojoBuHe XIX Beka [15].

Kak ytBepxmaer C. AKkuMOBa, 3TO CyOBEKTHBHOE NPABO HE €CTh E€CTECTBEHHOE IPaBO
YesioBeKa, a ABJIAETCS MO3UTUBHBIM MPABOM, KOTOPOE 3aKpEIUIEHO Ha KOHCTUTYLIHMOHHOM YpOBHE
noJl00HO TOMY, Kak M JpyrHeé OCHOBHBIE MpaBa M CBOOOABI 4YelOBeKa M TrpaxkaaHuHa. Ilo
KJlacCU(pUKALlUM OCHOBHBIX TMpaB M CBOOOJ TMpaBO Ha TMOJydyeHUE KBaIU(UIMPOBAHHON
IOPUANYECKON IOMOUIM CIIEAYEeT OTHECTH K IOPUAMYECKUM IpaBaM-TapaHTUSAM 4YEJIOBEKa H
rpaxaaHuHa. OTO OOCTOATEIbCTBO JENaeT HEOOXOJWMBIM IMOBBILIEHUE POJU TOCyAapcTBa B
00eCleYeHnn YKa3aHHOTO KOHCTUTYLIMOHHOTO IpaBa JMYHOCTH. [IOCKOIBKY TOCYZapcTBO €ro
YUIpEAUIo, TO, CIEAOBAaTEIbLHO, OHO JIOJDKHO €ro OOCCIeYWTh CBOSH aKTHMBHOW mosummei. Ecmm
OJIHM TMpaBa TOCYJapCTBO JOJKHO IMPOCTO HE HApyllaTh, OTPAHUYUBASCH HX COOJIOJCHUEM,
NEICTBYS MACCUBHO (aBTOP OTHOCHT CHOJIa IIPaBa YEJIOBEKA MEPBOTO MOKOJIEHUS, TO €CTh, IIPaBO Ha
HU3Hb, YECTh U JOCTOMHCTBO, CBOOOY MBICIH U CJIOBA U T. [I.), TO IPABO Ka)/J0Tr0 Ha MOJIy4deHHE
KBaJTM(HUIMPOBAHHONW IOPUANYECKOH, BMECTE€ C JAPYIMMH W3BECTHBIMU IIpaBaMHU-TapaHTHSAMU
4eJIoBeKa TpeOyeT ero HUCIOJHEHUs, TO €CThb, ONpPEJENICHHBIX AKTHBHBIX NEHCTBUH €O CTOPOHBI
rocy1apcrBa.

Jpyrumu cioBaMu, A7 HOSBIEHUS NpaB-TapaHTHH TpeOOBAIMCh TaKHUE K€ MPEINOChUIKH,
KaK MU U1 BOSHUKHOBEHHs INPaB «BTOPOTrO MOKOJIEHUs». [loaTOMy mpaBa «BTOPOTO MOKOJICHHS
[peUIaraeTcsi JOMOJHUTh OPUIUUECKUMH MpaBaMHU-TapaHTHSIMU UYE€JIOBEKa U Ipa)<IaHUHA, B TOM
YHcIie U IPaBOM Ha MOJIy4eHUE KBATU(UIIMPOBAHHON IOPHINIECKOI TOMOIIIH.
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AHAJOTMYHOM TOYKM 3pEHHUS OTHOCHUTEIBHO OIPEICIICHUs MeCTa IpaBa Ha IIPaBOBYIO
MOMOIIlb B KOHLEMNIIMK MPOMCXOXICHUS MPaB U CBOOOJ UEIOBEKA MPHUACPKUBACTCS POCCHUCKUN
yuenbii-ipaBoses B.K. boTHes.

IIo muenuro E.I'. Tapso, nmpu TOM, 4TO MHCTUTYT 3alIUThl U aJBOKaTypa H3BECTHBI C
JpeBHEHIINX BPEMEH, COOCTBEHHO IIPABO HA IOPUINYECKYIO IIOMOIb B MUPOBOW KOHCTUTYLIUOHHON
IIPAKTUKE CTaJl0 IpHKUBaTbcd B OCHOBHOM B 70-e romgel XX Beka. Mcxoms u3 atoro,
BBIIICYKA3aHHBI aBTOP OTHOCHUT 3TO NPaBO K KOHCTUTYLIMOHHBIM IIPABAM «TPETHETO IOKOJICHUS,
4TO, [I0-HAIlIEMY MHEHHIO, HE OTBEUAET OOBEKTUBHON JEHCTBUTEIBLHOCTH.

IIpu ompeneneHnn MecTa KOHCTHTYLIMOHHOIO IIpaBa Ka)KIOrO Ha IOJIyYEHUE IIPABOBOM
IIOMOLIM B KOHLENLMU IPOUCXOKIEHUS IIpaB 4YEJIOBEKA, €ro OTHECEHHWE K OJHOMY H3 Tak
Ha3bIBAEMBIX «IIOKOJICHUH» IIpaB YeJIOBEKa, KpaliHe BaKHO MPOAHAIU3UPOBATh 3TO CYOBEKTUBHOE
IIpaBO B aCIEKTE COOTHOLIEHUS C JPYTUMH, TOX0)KUMH KOHCTUTYLIHOHHBIMHU IIpaBaMu, KOTOPBIE 110
cBOeMY (YHKLIHMOHAJIbHOMY HAa3HAYEHHMIO OTHOCSTCS K OJHOW Ipymnine KOHCTUTYLHMOHHBIX IIpaB, a
MMEHHO KOHCTHTYIMOHHBIX TpaB-TapaHTuil. COOCTBEHHO, TaKUM KOHCTHTYIIHOHHBIM IIPAaBOM
SBJISICTCA IIPABO Ha CIpaBeAJINBOE CyZe0HOE pa30upaTenbCTBO, IPAaBO Ha CYAEOHYIO 3allUTy U Ap.

Fme B Takux (yHAaMeHTaIbHBIX HOPMATHBHO-IIPABOBBIX aKTax, Kak Benwukas xaptus
BosbHOCTEH 1215, «lletunuu o mpaBax» (Anrnus, 1628), «Habeas Corpus Act» 1679, «bumie o
npaBax» (CHIA, 1791), coorBercrByromux (5, 14) nonmpaskax k Koncturynuu CILA (B 1886 r.)
HEINOCPEACTBEHHO BOIUIOUICHBI IIEPBBIE IOINBITKM YCTAHOBUTH CYIIHOCTH IIpaBa Ha CIIPaBEIJINBOE
cynebHoe paszbuparensctBo. Ha 53Toll OCHOBE OYEBHAEH BBIBOJ O TOM, YTO YKa3aHHOE
KOHCTUTYLIMOHHOE IIPaBO OTHOCHUTCS MMEHHO K «IIEPBOMY IIOKOJIEHHIO» IIpaB 4enoBeka. To ects,
YKa3aHHBIE MPABA-TaPAHTUU HAyaju 3aKPEIUIATHCS HE TOJBKO mociie BTopoli MUpOBOW BOWHBI, O
4E€M 4acTO YIIOMUHAETCS B FOPUINYECKON JIUTEPATYypPE, a TOPas3A0 PaHbLIE.

Hampumep, Tperuit JIutoBckuii ctaryt (1588 r.), KOTOpBIH, Hapsay C NpEeAbLAYIIMMH
IBYMsl, MHOTME COBPEMEHHUKHU IPU3HABAIM CAMOM COBEPILIEHHOW KHUIOM 3aKkOHOB B EBpore,
3aKperIsul  psA  NPUHIMIHAIBHO HOBBIX IIOAXOJOB K CTarycy JMYHOCTH. B yacTHOCTH,
IIPOBO3IJIACKB MPABO Ha a/IBOKATCKYIO MOMOIb, U MHOTHE JpYrHe IMpaBa, OH cTal (yHAaAMEHTOM
pa3BUTHA NpaBa Ha BCEX JMTOBCKHUX, OEMOPYCCKUX, YKPAaMHCKHUX, MOJBbCKUX 3€MIISIX, a TaKXKe B
IIpyccun, JlatBuu, Poccun.

OaHUM U3 KIIIOUEBBIX apryMEHTOB, KOTOPBIH, M0 HallleMy YOEKIEHHI0, 003aTeIbHO HYKHO
YUUTBIBaTh NMPU OTHECEHHWU TOTO WIIM MHOTO CyOBEKTMBHOTO IpaBa 4YejOBeKa K pa3zpaboTaHHOM
MIPaBOBOM JTOKTPUHE TEOPUHU IMOKOJICHUH IpaB YeJIOBEKa SIBISETCSA, COOCTBEHHO, IEPBOOYEPETHOM
(GakT KOHCTMTYLMOHAJIM3allMM COOTBETCTBYIOUIETO MpaBa. To €cTh, €ro HENmoCPEICTBEHHOE
3aKperieHue Ha KOHCTUTYIIMIOHHOM YPOBHE.

BaxxHo 3ameTHTh, YTO B IOPUAMYECKOM JUTEpaType SHUMKIONEAUYECKOTO XapakTepa
OTMEYaeTcsl, YTO MPaBO Ha MPABOBYIO MOMOIIb BIEpPBbIE ObUIO 3aKPEIJIEHO HA KOHCTUTYLMOHHOM
ypoBHe eine 6-if monpaskoii (1791 r.) k Koncruryuuu CIIA 1787 . [16].

Conepxxanne ykazanHoW nonpaBku K Koncrtutynmuu CHIA cnenyromue: «lIpu Beskom
YrOJIOBHOM IIpecieIOBaHMM OOBUHSEMBI HMEeT MpaBO Ha CKOPbIM W MYOJUYHBIA CyJ
OecTIpUCTPACTHBIX MPUCSKHBIX TOTO IITaTa U OKPYyra, paHee YCTaHOBJIEHHOTO 3aKOHOM, MpaBO Ha
IIPUHYAUTEIbHBIM BBI30B CBUAETEIEM CO CBOEH CTOPOHBI M Ha IMOMOLIb aJBOKaTa AJIsi CBOEH
3amuTe» [17].

B sTOM KOHTEKCTE BHJUM, YTO MPaBO Ha IOPUINYECKYIO MOMOIIb (PAKTUUECKU CBOIUTCS K
MpaBy OOBHHIEMOTr0 Ha a/IBOKaTa B YTOJIOBHOM CYJIONpPOU3BOCTBE. M X0Ts OHO MMeeT Ooliee y3koe
coJiepKaTeIbHOE HANlOJIHEHUE, HEXKETN CErOIHsI, MMEHHO MpeoCTaBiIeHe OOBUHIEMOMY IIpaBa Ha
3alIUTy OBIJIO OJHUM U3 NEPBBIX BUAOB PEAIN3ALUH MpaBa Ha IOPUIMUECKYIO TOMOIIb.

Y4uTsIBas BCE BBIIECKA3aHHOE, OYEBUICH BBIBOJ O TOM, YTO IPAaBO HA IPABOBYIO IIOMOILb
CIIEIyeT OTHECTH K «TIEPBOMY ITOKOJICHHIO» MPaB ¥ CBOOO YeNIOBEKa U TPaskKIaHKHA.
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INSAN VO VOTONDASIN HUQUQ VO AZADLIQLARININ TOQDIMATI UZRO HUQUQ
YARDIMININ YERININ MUOYYON EDILMOSI
A.R. Bagwrov

Maqalada hiiquqi yardimin asagidak: aspektlari tohlil edilmisdir. Hiiqugi yardim, hiiququ
insan Va Vatandas hiiquqg va azadliglarinin mangayinin ayrilmaz tarkib hissasidir. Bu baximdan,
insan va Vatandas hiiquqlart konsepsiyasinda hiiquqi yardim almaq hiiququnun yeri
arasdirimalidir. Bunun tigiin hiiquqi yardim hiiguqunun taninmast ii¢iin vaxt
Mahdudlasdiriimalidir. Yani, basariyyato onun ahamiyyatinin dork edilmasi aninin miiayyan
edilmasidir. Bu, ham da milli ganunvericilikda verilmis subyektiv hiiququn mohkamlanmasina
(konstitusiyaya) do aiddir.

Acar sozlav: hiiquqi yardim, pulsuz hiiquqi yardim, hiiqugsiinas, konstitusiya,
konstitusionalizm, insan hiiquglari, insan hiiquglarinin nasillari, konstitusiya hiiquq va azadliglart.

IDENTIFICATION OF THE RIGHT TO LEGAL AID WITHIN THE CONCEPT OF ORIGINS
OF RIGTHS AND FREEDOMS OF HUMAN AND CITIZEN
A.R. Baghirov

Following aspects of the free legal aid will be scrutinized within this article. Right to free
legal aid is one of the unalienable parts of the origins of rights and freedoms of human and citizen.
For this reason, position of the right to the free legal aid should be learned within the concept of
rights and freedoms of human and citizen. Therefore, the momentum of identification of right to free
legal aid should be determined in frame of main human rights and freedoms. In particular, the
momentum of comprehension of this right by the human being is of the utmost importance. It also
concern to the incorporation of this right in the national legislation.

Key words: legal aid, free legal aid, lawyer, constitution, constitutionalism, human rights,
generations of human rights, constitutional rights and freedoms.

Rayei: h.e.d., prof. 1.O. Quliyev
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HEKOTOPBIE ITIPOBJEMBI IIPEJIOCTABJIEHUSA IPABA 3AKOHOJATEJILHOM
NHUIIUATUBDBI

C.X. MamenoBa

HarmuonansHast AkageMust ABUanuu

B oannoiti cmamwve Ha npumepe CpPABHUMENbHO20 AHAAU3A 3AKOHOOAMENbCMEA
Asepbatioscanckoti Pecnyonuxku u eocyoapeme CHI' packpwieaemcsa cyuwHocms noHAmus U 6uobl
3AKOHOOAMENbHOU UHUYUAMUGYL, NPABA, blmeKarowue U3 Hee, ad Maxice npooemMvl onpeoeieHus
Kpyea CcyOvbeKmo8, HAOENeHHbIX NOTHOMOYUAMU N0  OCYWECMBIEeHUI0  3AKOHOOAMeNbHOU
unuyuamuewl. Koncmumyyusa Asepbatioscanckol Pecnyoiuxku 3akpeniiaem KOHKPemHblll nepeueHs
cyOvexmos, 001a0arWUx NpagoM  3aAKOHOOAMENbHOU UHUYUAMUBHI, 6 YUCIe KOMOPbIX
npedcmasumentt UCHOJIHUMENbHOU, 3AKOHOOAMENbHOU U CYOeOHO 61aACell.

Ilpedocmasnenue maxux nOIHOMOYUL NPeOCMABUMENIM 8CeX Mpex 6lacmell NpUeoOUm K
napanienu3mMy, Heco2ldcO8aHHOCMU, CMEWEHUIO HNPABOMEOPYECKUX, HNPABONPUMEHUMENbHBIX
NOTHOMOYUL, A MO, 8 CBOI0 0YEPedb, MONHCEM OMPUYAMETLHO CKA3AMbCS HA HOPMOMEOPUECKOM
npoyecce u 3aKOHO0AMeNbHOU MexXHUKe.

Kntoueevle cnoea: npaso  3axkoHooamenvHou — uHuyuamussi, Koncmumyyus
Aszepbaiiosicanckoli  Pecnybnuku, cyoebHble oOpeambl, 3AKOHOOAMENbHLIE — NOJHOMOYUS,
npagomeopueckas O0esmenbHOCmb, UCNOTHUMENbHASL GACb, 3AKOHOOAMENbHA 61ACHb,
3AKOHONPOEKM.

B  naHHOl cTatbe Ha IpHUMEpe  CPAaBHUTEIBHOI'O  aHajdM3a 3aKOHOJATENbCTBA
AzepOaitkanckoit Pecniyonuku u rocymapctB CHIT packpbeiBaeTcsi CyIIHOCTh MOHSATHS U BUIBI
3aKOHOJATEeIbHOM WHULMATHUBBI, IpaBa, BBITEKAIOIIME M3 HeEe, a TakkKe Kpyr CyObeKTOB,
HaJIeJIEHHBIX TOJHOMOYMSMHU IO OCYIIECTBICHHUIO 3aKOHOJATEeNIbHON MHHULIMATUBBI. KoHcTUTyus
AzepOaiikanckoil PecnmyOnuku 3akperisieT KOHKPETHBIH MepedeHb CYOBEKTOB, 00J1aJaroliux
[IpaBOM 3aKOHOJATENbHOM HWHMIIMATUBBI, B YUCJIE KOTOPHIX MPEICTABUTEIN HCIOIHUTEIBHOM,
3aKOHOJATEeNbHOM M cyneOHoN Biacted. [IpenocraBieHrne TakUX IMOJTHOMOYHMI MPENCTaBUTENSAM
BCEX TpeX BJIACTEH MPUBOJIUT K NapauIeIU3My, HECOTIIaCOBAHHOCTH, CMEIICHUIO PAaBOTBOPUYECKUX,
IIPaBONIPUMEHUTENBHBIX ITOJITHOMOYHNH, a 3TO, B CBOKO OYEPENb, MOXKET OTPULIATENILHO CKa3aThCs Ha
HOPMOTBOPYECKOM  IpOLIECCe,  3aKOHOJATENIbHOM  TEXHUKE, a  TakkKe  MPEensTCTBYET
COBEpLICHCTBOBAHUIO TPABOTBOPYECKOW NEATEIBHOCTH, YTO U MPENONPENEIAET aKmyaibHOCHb
JAHHOT'O UCCIIE0OBAHMUSL.

Llenvio  wnccnenoBaHUS — SABISAETCS  HAYYHOE  YSICHEHME M COBEPLIEHCTBOBAHME
MIPaBOTBOPUYECKON JEATEIbHOCTH, aHAJIM3 HEKOTOPBIX MPOOJIeM MPEeNOoCTaBIECHUS W peau3aluu
IIpaBa 3aKOHOJATEIbHON MHULINATUBBI, & TAKXKE ONPEAECIICHNS TyTeH UX PEIICHNUS.

3akoHOAaTeNbHAs MHUILMATHBA MPEACTaBIseT cOO0N BHECEHHE B 3aKOHOAATEIbHBIA OpraH
(mapmaMeHT) 3aKOHONPOEKTa WM MpPeJUIOKEeHUS MO NPUHATHIO WM HM3MEHEHHUIO 3akoHa [4].
3aKOHOJATENbHBIM OpraH 00s3aH PacCMOTPETh NaHHBIM 3aKOHOINPOEKT. [lapiaMeHT MOXeT He
IIPUHATH JAHHBIN 3aKOH WJIM MOXET BHECTH B HETO OINpEAEIeHHbIe U3MeHeHus. MIHTepec B TaHHOM
cllyyae MpPEICTaBISAIOT CyOBEKTHI, OONaJaroIlMe IPaBOM 3aKOHOJATEIIBHOM HWHHULMATHUBBI, U
3aKpEIJICHHbIE B KOHCTUTYLIUAX IOCYJapCTB. 3aKOHOAATEILCTBO €Bponeiickux rocyaapcts, CIIIA
YCTaHABIIMBAET CIEAYIOIUNA TepedeHb CyOBEKTOB TIpaBa 3aKOHOAATEIbHOW WHULMATUBBI:
napjiaMeHT M mnpaButrenbcTBo. Tak, B CIIA B KauecTBe TaKOBBIX YKa3aHbl TOJIBKO YJIEHBI
napjiaMeHTsl. B 1pyrux rocynapcrBax MOKHO BCTPETUTh MHBIE CYOBEKTHI — OpraHbl MapjaMeHTa,
rpaxkJaHe rocynapcrsa (HapoHas HHUIIMATUBA), PETUTHO3HBIE, OOIECTBEHHBIE OPraHU3alluu U JIp.
[7].

MO’KHO BBIIEINUTH CIAEAYIOLIUE BUABI 3aKOHOAATEIbHOW MHUIIMATUBBL: NPaBUTEIIbCTBEHHAS
(umM TIaBBl TOCYAApCTBA), NapiIaMEHTCKas, HapojaHas W cheuuanvHas. [lpasumenvcmeennas
WHUIIMATUBA CYIIECTBYeT B  CTpaHaXx C [apjaMeHTapHOW ¢opMoil  mpaBieHus, B
MOJTYIIPE3UICHTCKUX, U JlaXKe B MPE3UACHTCKUX pecryOnukax. [IpaBuTensCcTBO MOAroTaBIMBAET
3aKOHOIIPOEKT, COTJIaCOBBIBAsi CBOM MO3MIIMHU C MApJaMEHTOM JJIsi 00ECTIeYeHUs ero JalbHEeHIero
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MIPOXOXKACHHS B 3aKOHOAATEIILHOM opraHe. Takue 3aKOHOIPOEKTHI, KaK MPABUIIO, JIETKO IPOXOIAT
B 3aKOHOJIaTeNbHOM opraue [5]. Ilapramenmckas VHULIMATHBA CYIIECTBYET BO BCEX IOCYAApPCTBaX.
B CIIA, BemukoOpuTaHuu, HampuMmep, WICHBl IMapjaMeHTa MOTYT BHOCHTH 3aKOHOMPOEKT
WHIUBUAYAJIBHO, B JIPYIrUX CTPaHax CyIIeCTByeT rpymmnoBas uHunuarusa (B ®PI' 3akoHOmpoekT
MoryT BHectu 15 nmemyraroB, B Hopermm — 10, B SAnonwm — 20), B TpeTbUX — CO CTOPOHBI
IIOCTOSIHHBIX Komuccuil napiamenra. B IlIsenun, ®panuuu, Mramuyu 10CTaTOYHO BBIABUHYTH B
MapJIAMEHT HE 3aKOHOIIPOEKT, & «IEMYTATCKUE IIPEITIOKECHUS».

Hapoonasa wHuIMaTMBa NpPEACTAaBISET CO00H BO3MOXKHOCTH ONPEACIICHHOTO YHCia
n3bupareneii BHECTM Ha PAacCMOTPEHHE 3aKOHOJATENIbHOTO OpraHa 3aKOHONPOEKT WU
onpenenaeHubie npennoxenus. Hampumep, B 1lIBelinapuu 3akoHOMPOEKT MOTYyT BHecTH S50 ThIC.
n3bupareneii, B ABctpuu — 100 ThIc., B HameM rocynapctBe — 40 Toic. n3bupareneit. Ho manubrit
BU/JI 3aKOHOJIATEJIbHON MHULIMATUBBI UCIOJB3YETCSl JOCTaTOUHO penko. Kpome Toro, cymecrByer
cneyuanbHas VHUIMATUBAa — BO3MOKHOCTh BHOCUTH MPOEKT 3aKOHA HEKOTOPBIM JIPYTUM OpraHam,
HanpuMep KaHTOHaJIbHBIM opranaMm B llIBelinapuu, HanmoHanbHOMY 3KOHOMHYECKOMY COBETY U
o0sacTHBIM coBeTaM B Mtamuu. [5]

Uro ke mpeacTaBiseT co00i cydeOHas 3aKOHOAATENbHAS HHUIIATHBA?

AHanu3 3aKOHOAATENhCTBA 3apYOEKHBIX CTpaH MOKa3ad, YTO JaHHBIM MHCTUTYT Yy HHUX
oTcyTcTBYeT. HO /A OTe4ecTBEHHOTO 3aKOHOAATENbCTBA NPAaBO CYACOHOW 3aKOHOJATEIbHOMH
MHULIMATUBBI HE sABIIseTcsl HOBBIM. Tak, B 1957 r. B Ilonoxennn o Bepxosnom Cyne CCCP, nannoe
npaBo Obuto mpencrapiieHo Bepxosuomy Cyny CCCP (B Tom uucie, BepxoBHBIM cymaM COIO3HBIX
pecnyOnuk). B nmanbheiimem 310 mpaBo Obuio 3akpersieHo 3a BepxoBueiMm Cymom CCCP B
Koncturymmuu CCCP 1977 1. [6].

Toxe camoe MOXHO cKa3aTb M O nosHoMouMsx ['enepanbHoro mnpokypopa CCCP.
Koncturynuas CCCP 1977 roma (ct. 113) mepeuncrser cyOBEKTOB, 00JalalOMIMX MPaBOM
3aKOHOAATEIbHOW MHUIIMATHUBBI, B UACIIE KOTOPBIX U I'enepanbHblil npokypop CCCP.

0O0630p neiicTByromero 3akonoaatenbcTBa ctpan CHI' moka3zan criemnyroree.

Taxk, B Kazaxcrane, cornacio Konctutyuuu 1993 r., npaBo 3aK0OHOJaTEIbHON MHULIMATUBBI
nomumo genyratoB BepxoBHoro Cosera, Ilpesunenta, Kabunera MuHHCTpPOB, Takxke
npuHagnexaio BepxosHomy Cyny u  Beiciemy Apbutpaxknomy Cyay. Ho mocne
KOHCTUTYLMOHHOM pedopMbl U NpuHATHS HoBoW Koncturynuu (1995 r.), naHHble cyOBEKThI ObUIH
UCKJIFOUEHBI U3 YMCIa CyObEKTOB MpaBa 3aKOHO/1aTeIbHOW MHULIMATHUBBI.

OrcyrcTByeT cyneOHas 3akoHOJaTeNbHass WHUIMATHBA Takke B bemapycu, VYkpauwne,
I'py3un, Monnasumu.

B V36ekucrane, Tamxukucrane, TypkmeHucrane cyObeKTaMu TpaBa CyAeOHOU
3aKOHOAATEIbHOW WHMIIMATUBBI ABISAIOTCA KOHCTUTYHMOHHBIM cyzn, BepxoBHbli cyzn, Beicmmii
SKOHOMUYECKHUH CY/I.

Koncturynusi Poccuiickoit ®enepanuu riacut: «lIpaBo 3akoHOIATEIbHON WHUIIMATUBBI
npuHaiexknut llpesunenty PO, Cosery denepanun, unenam Cosera Penepanuu, Aemyraram
I'ocynapctBennoii [{ymsl, [IpaButensctBy P®, 3akoHOmaTenbHBIM (pECTaBUTEIBHBIM) OpraHaM
cyobexToB P®. [IpaBo 3akoHOJATENbHON MHUIIMATHUBBI MPUHAAICKUT Takke KOHCTUTYIIMOHHOMY
Cyny P® u BepxoBaomy Cyny P® mno Bompocam ux Beaenus» [9] . Takum obpazom, KoncTuryrms
P® npenocrapnser npaBo 3aKOHOIATEIbHON MHULIUMATUBBI CY/IaM.

Tenepp oOpaTuMmMcsi K KOHCTUTYLIHOHHOMY 3aKOHOZATENbCTBY  AsepOaiipkaHCcKon
Pecny6nuku.

Tak, nynkt 1 cr. 96 Koncrutyuun AzepoOaiimxanckoir PecnyOnuku 3akperuiser: «IIpaBo
3aKOHOJATENbHOM HMHUIMATUBBI B Mmum Memxnuce AszepOaiimkanckoir PecmyOmuku (mmpaBo
BHOCHUTH Ha paccMoTperne Mwuum Memxnuca AzepOaiimkanckoil PecrryOmuKky 3aKOHOTIPOEKTHI U
Jpyrue BOMPOCHI) MPUHAUICKHUT AernyratamM M Memxknuca AzepOaitkxanckoit Pecnyonuky,
[Ipesunenty AzepOaiimxanckoi Pecriyonuku, BepxosHomy Cyny AzepOaiimkanckoi PecriyOmukw,
40 Tteicsiuam rpaxaaH AsepOaifpkaHckoit PecryGnuku, oGnajaromux W30MpaTeNbHBIM IPABOM,
[Ipoxyparype A3zepOaiimkanckoir Pecyonmukn m Anmu Memknucy HaxubiBaHCKOW ABTOHOMHOM
Pecniyomukn» [1] .
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B cootBerctBum ¢ 3THM, cT. 79 3akoHa A3sepOaiimkaHckon Pecnybmuku «O cymax u
cynbsix» omnpenensier noiaHomouus Ilnenyma BepxoBnoro Cypa, KOTOpBIMI B COOTBETCTBUU CO
cratbeit 96 Koncturynuu A3sepOaiipkanckoir PecnyOnmkm paccMaTrpuBaeT BOIPOCH 00
oOpallieHuu B TOPSIKE 3aKOHOJATENbHON WHUIMATHBBI B Mummn Memkinuc A3sepOaiikaHcKoi
PecniyOnuku n mpuHuMaet pemenus [3] .

3akon «O mpokyparype» A3sepOaiimkanckoil PecryOnuku He coaepkar Kakux-JTu0o
MOJIOKEHUM, KacCalolMXCSl 3aKOHOAATENIbHBIX ITOJIHOMOYMN MpoKyparypbl. [losTomy maHHBIN
BOIIPOC OCTAETCSI OTKPBITHIM.

Teneps BepHEMCs K TEOPETUUYECKOW COCTABISIONIEH JAaHHOro Bompoca. Tak, Mo MHEHHIO
UerBepauna B.A., ecnu cyabl OyAyT HHUIIMMPOBATH MPUHITHE TOTO 3aKOHA, KOTOPBIM CyJIbl CaMU B
MOCIIEACTBUH OYAYyT MPUMEHSTH B CBOCH JI€ATEIbHOCTH, TO BO3HUKAET BOMPOC 00 MX MECTE U POJIn
B IIPOIIECCE MPABOBOTrO peryaupoBaHus [8] .

[Ipexxne Bcero, OTMETUM, YTO yBEIMYEHHE KOJIMYECTBA CYOBEKTOB, 00JIaJalONINX MPaBOM
3aKOHO/IaTeIbHON MHUIIMATHUBBI, HE SBIISICTCS 00s13aTEIbHBIM, & TAKXKE HE €CTh CIOCO0 MOBBICUTH
3¢ (HEeKTUBHOCTh 3aKOHOMPOEKTA U B IIEJIOM 3aKOHOJAATEIhCTBA. boliee BaKHBIM B JAHHOM Cy4yae
SIBJIICTCS. COBEPIIICHCTBO CaMHUX 3aKOHOIPOCKTOB M OTPAXCHHE B HUX pealuii W MOTpeOHOCTEH
coBpemeHHOro obmectna [10] .

boumno C.B. cumraer, urto BHOJHE BO3MOXHO HajeneHue Bepxosnoro Cyna mnpaBom
3aKOHO/IATE€JIbHOM MHULMATUBBI, 4TO HeNb3s ckazarb 0 KoncturyunonHom Cygpe. Ilo mHeHuto
npodeccopa, aearensHocTh BepxoBHoro Cyna cBsizaHa C BBISIBJICHUEM M YCTpPAaHEHHEM IPOOeIoB, B
CBSI3H C 3TUM PEe3YJIbTaThl JEATEIBHOCTH BepXOBHOrO Cyaa MOMKHBI ObITh MPU3HAHBI HCTOYHUKOM
npasa [2].

Bwi6oowvl. Kak HaM M3BECTHO, U3 TEOPHUH IPaBa, B COOTBETCTBUM C IPHUHIUIIOM pa3/ieieHUs
BJIACTEH, CYIIECTBYIOT TPU BETBU BJIACTH — 3aKOHOJATENIbHAs, UCMIOJIHUTENbHAA U cyaecOHas. Bce
TPU BETBU CYUIECTBYIOT M ACHCTBYIOT HE3aBUCHMO JPYr OT Jpyra, U KaxJaas B paMKaX CBOMX
nostHoMouni. CyTh TAaHHOTO pa3JieJICHUs BJIACTEH Ha CAMOCTOATEIbHBIE BETBU 3aKIIOYACTCS B TOM,
9TOOBl ~ OTPAHMYUTH 3JIOYMOTpeOJieHHe BIACThIO  KaKOH-TMOO OMHOM W3 BeTBE  OT
rocyJIapCTBEHHOTO Tpou3Boyia B Oe33akoHus. CyliecTBOBaHUE HE3aBUCUMBIX M CAMOCTOSITEIbHBIX
BETBEI HE 03HAYAET UX MPOTUBOCTOSHUS UITU TTOJIHYIO M30JISILIUIO ApYT OT Apyra. Bece BeTBU Biactu
B3aUMOJICHCTBYIOT U CACP>KUBAIOT APYT Jpyra, 0OecreynBasi TEM CaMbIM MOJIMTHYECKYIO CBOOOTY U
HE3aBUCUMOCTh. B COOTBETCTBUM C TNPUHLMIIOM pa3[eieHUsl BIACTEH MPOUCXOAUT pa3elieHHue
ITOJITHOMOYMH, PUCYIIMX KaKI0M U3 BETBEH.

Hackonbko ompaBaaHO pacUIMpeHHe COCTaBa CYOBEKTOB IpaBa 3aKOHOAATEIbHOU
WHUIIUATUBGI?

C oaHOl CTOPOHBI, HAJEIeHUEe Cy/leOHBIX OPTraHOB — MPEACTaBUTENCH CyqeOHON BIACTH —
3aKOHO/IaTEeIILHBIMU TTOJITHOMOYHSIMH, @ KOHKPETHEE, BHOCUThH 3aKOHOMPOEKTHI B MPEACTABUTEIHHBIN
OpraH, pacXOJUTCS C YETKOCTbIO MPUHIMUIIA pa3JeleHus BiacTe. BHOCA 3aKOHONPOEKT B
MapJaMeHT, Cyl (aKTUUECKH YJ9acTBYeT B 3aKOHOJATEILHOM IPOIIECCE, U 3aTEM NMPUMEHSIET 3aKOH,
KOTOPBIA caM ke mnpuHumaer. PaKTHUECKH, BBICIIME CYIbl TOCYIapCTBa, TaK WM HMHA4Ye, YKe
YY4acCTBYIOT B IPABOTBOPYECKOM TIPOIECCE, OCYIIECTBISAS TOJIKOBAaHUS 3aKOHOB, U TE€M CaMbIM,
co3/1aBasi HOPMBI 00sI3aTeNbHbIE Tl ucnonHeHus. [IpenocTaBienrne UM JOMOTHUTEIbHBIX MPaB 10
OCYIIECTBJICHUIO TpaBa 3aKOHOJATEIIPHOW WHUIIMATHBBI, MOXET MPHUBECTH K IyOJWpOBaHUIO, a
TaKKe CMENICHUIO «ITPABOTBOPUECKUX» U «IIPABONMPUMEHUTETHHBIX) MMOJTHOMOYHH B paMKaxX OJTHON
BETBH BJIACTH.

C npyroit CTOpOHBI, MPEOCTABIISIS Cy/1aM MPABO 3aKOHOIATEITLHON MHUITMATHUBBI U BBOJIS UX
B 3aKOHOJIATENIbHBIN MPOIECC, TOCYAAPCTBO PACHIUPSET PAMKH CYILECTBYIOIIEH MPaBOBOW CHCTEMBI
U T€M caMbIM (PaKTUYECKH CO3/aeT MPEANOCHUIKU Uil pacIIUpPEHUs] CIUCKAa MCTOYHUKOB IpaBa U
CTHpaHUsT TpPaHUIl MEXAYy [PaBOBBIMU CHCTEMaMH, CIOCOOCTBYS WX JaimbHEHIIeMy
B3aMMOIIPOHUKHOBEHUIO U B3aNMOJECHCTBHUIO.
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SOME PROBLEMS OF GIVING THE RIGHT OF LEGISLATIVE INITIATIVE
S.Kh. Mammadova

On the example of a comparative analysis of the legislation of the Republic of Azerbaijan
and the CIS states, there are revealed the essence of the concept and types of legislative initiative,
the rights arising from it, and problems of determining the range of subjects empowered to
implement the legislative initiative in this article. The Constitution of the Republic of Azerbaijan
establishes a specific list of entities with the right of legislative initiative, including representatives
of the executive, legislative and judicial authorities. The granting of such powers to representatives
of all three authorities leads to overlap, inconsistency, confusion of law-making and law-
enforcement powers, and may adversely affects the law-making process and legislative technique.

Keywords: the right of legislative initiative, the Constitution of the Republic of Azerbaijan,
judicial authorities, legislative powers, the subjects of the right of legislative initiative, executive
power, legislature, bill.

QANUNVERICILIK TOSOBBUSTU HUQUQUNUN VERILMOSININ BOZi PROBLEMLORI
S.X. Mammadova

Maqaloda Azarbaycan Respublikasinin voa MDB olkolorinin qanunvericiliyinin miiqayisali
asasinda qanunvericilik tasabbiisitiniin anlayisi, névlari, ondan irali galon hiiquglar miiayyan olunur,
homginin ganunvericilik tasabbiisii hiiququndan istifado edon subyektlorin dairasinin miiayyan
olununmaswin  bazi  problemlori  agiglanr.  Azarbaycan  Respublikasinin  Konstitusiyast
ganunvericilik tosabbiitisti hiiguguna malik olan subyektlorin dairasini miiayyan edir. Onlar icra,
ganunvericilik vo mahkama hakimiyyati orqanlarmin niimayandalaridir. Hakimiyyatin har ii¢ goluna
belo salahiyyatlorin verilmasi paralelizm, anlasiimazilig, hiiqugyaradiciliq va hiiquqtatbigetma
salahiyyatlorinin qarisdirilmast ilo naticalana, bu da 6z névbasinda normayaradicilig prosesina Vo
qanunvericilik texnikasina manfi tosir gostara bilar.
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mahkama orqanlari, ganunvericilik salahiyyatlori, ganunvericilik tasabbiisii hiiququnun subyektlari,
icra hakimiyyati, ganunvericilik hakimiyyati, ganun layihasi.
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AZORBAYCAN RESPUBLIKASINDA HAVA MOKANININ HUQUQI REJIMININ
NOZORi VO PRAKTIKi PROBLEMLORI

N.T. Nagiyev
Milli Aviasiya Akademiyasi

Azorbaycan Respublikasinda hava makanmimin  hiiqugi  rejimi institutunda lazimi
Saviyyada todgiqatlar aparilmadigi iiciin nazari Vo praktiki baximdan c¢oxsaylt bosluglar
moveuddur. Bu maqalado aparimis elmi-tadqiqatin naticasi olaraq, bela elmi-nazari va praktiki
naticaya galmoak olar ki, miistaqil doviatin hava makanimin hiiquqi rejimi - oziiniin hava makani
tizarindoki hiiquglarint miiayyan edon, onun istifadays verilmasi va hava harokati gaydasin,
hava gomilorinin, onlarin heyat tizvlorinin Vo Sarnisinlorin hiiquqi statusu ilo bagh déviatin
hiiquglarin miiayyan edan hiiquqi normalarin toplusudur.

Agar sozlor: hava maokanimin suverenliyi, hava makanimin hiiquqi rejimi, hava azadlig,
doviatin tahliikasizliyi, doviatin suverenliyi.

Hava hiiququnda hava mokanmin hiiquqi rejimi institutu miistosna saholordon biridir.
Azorbaycan Respublikasinda bu sahads lazimi soviyyads todqiqatlar aparilmadigi {igin nozoari vo
praktiki baximdan ¢oxsayli bosluglar mévcuddur. Bu bosluglari aradan galdirmaq mogsadi ilo
mogaloda bu sahoys miiraciot edilmisdir. Bu sahodo daha genis kontekstdo elmi-todgigat
aparilmasina zorurat vardir.

Cikaqo Konvensiyasinin 1-ci maddasine asason, "Raziliga golon Dovlatlor hor bir dévlatin
orazisinin yuxari hissasindoki hava mokaninda tam vo miistagil suverenliys malik oldugunu
tantyirlar" [1].

Beynolxalq hava hiiququnda va dovlatlorin milli ganunvericiliyinds bu formatda dovlatlorin
hava sahosinin hiiquqi xarakterino dair aparilan danisiglar naticosindo qarsiligli olagolor
mohkomlonmisdir.

Tarixo nazor salsaq gorarik ki, ta godim dovrlordon bagariyyst somada u¢gmaq arzusu ilo
yasamig, onu reallasdirmaga cohdlor géstormislor. Qadim yunanlardan bizo Dedalus va onun oglu
Ikar barasindo golib catmis ofsana (Dedalus va onun oglu ikar ¢ar Krita Minosun asaratindan qagib
0z vatonino getmok tigiin hazirladigi ugan qurgudan istifade etmasi vo doniz tizorinds halak olmasi
barads), yiizlarlo belo rovayatlords va hagigstlords (boyiik alim, filosof, rossam, ixtiragt Leonardo
Da Vinginin ugan aparatlar barasinda cizgilori), nagillarda ugan maloklor vo ugan xalgalarda oldugu
kimi oks olunmagla dévriiniin problemlarini yagamisdir [2].

Bu arzulan reallasdirmaq vo hiiquqi qaydalar1 miioyyan etmok iigiin havada harokati
tonzimloyon ilk nizamlayici akt, Paris polisinin 23 aprel 1784-cii il tarixli fordi icazosi olmadan
ucan balonlarin qadagan olunmasi ils bagl verdiyi omr olmusdur.

Hava gomisinin ixtirast va onlarin ugusunun hiiquqi tonzimlonmasi zorurati dovriin an vacib
tolobatina ¢evrildi. Eyni zamanda, boazi hiiqugsiinaslar hava mokaninin tam azadliginin torofdar
oldugu halda, digarlari iss hava rejiminin hiiquqi baximdan ciddi formada tanzimlonmasina ilk dofa
torofdar ¢ixirdilar.

Beloliklo, ilk dofo fransiz alimi P. Fosil "hava azadlig1" konsepsiyasini "yiiksok donizlorin
azadlig1"nin analoqu kimi toqdim etdi vo onun nozari osasint verdi. P. Fosil havanin dovlatin
suverenliyina tabe ola bilmayacayini iddia edirdi, ¢linki alimin fikrinco havanin fiziki xiisusiyyatlori
imkan vermir ki, dovlatin arazisi tizarindoki hava mokaninda onun salahiyyatlarinin reallagdirilmasi
miimkiin olsun. P. Fosil torafindon hava mokani ilo hava terminologiyasinin garigsdirilmasi barada
coxsaylt mualliflor tarafindon miixtalif fikirlor bildirilmisdir. Burada basqa bir vacib masalani geyd
etmok lazimdir ki, P.Fosilin fikrinco, hava mokaninin 6zii xalglar arasinda slage qurmaq {igiin
miithiim bir faktor oldugu halda, onun dovlat suverenliyins tabe olmasi bu alagolorin yaradilmasinda
ciddi moahdudiyyato sabab olacaqdir. Bu sabobdon dos, P.Fosilin fikrinca, "hava azadligi"-nin elan
edilmasinin vacibliyini meydana gatirirdi.
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Lakin P.Fosil nozaro almirdi ki, "hava azadligi"nin hoyata kegirilmasi, dovlatin 6z orazisi
tizorindon uguslara mahdudiyyat qoymasi ila naticalonmokls, hom da dovlatin tohliikasizliyinin va
dovlstin orazisi tizorindon ugmaq hiiququ oldo edon hava gomisinin tohliikasizliyinin tomin
olunmasini, eyni zamanda xarici toyyaralorin 6z orazisindon u¢masini qadagan etmoys, onlarin
tohliikasizliyini tomin etmok tiglin lazimi todbirlor gérmoys, eloco do kommersiya maragqlarini
qorumagi qadagan etmisdir [3].

Bu fikrin torofdarlar1 toyyaranin, agiq donizdoki gomilor kimi somada sorbost olacagina
inanirdilar. Bu liberal fikir, asagidaki sada hagigati nazors almirdi: agor "somani" biz planetin biitiin
hava mokani1 kimi giymatlondiririkss, onda toyyara digar mosalalorlo yanasi, dovlstlorin suveren
orazisindon ugacaq, doniz gomilari iso "azaddir", yalniz dovlatlorin suverenliyina aid edilmayan
ac1q donizds harakat edirlor.

Bununla bels, P.Fosilin vo onun torofdarlarinin “hava azadligi” noazariyyasi XX asrin
avvallarinda elmi dairalorda genis yayilmagla barabar, hatta 1910-cu ilds nozardon kegirmak tigiin
stilh vo miithariba dovriindo hava harokati barods beynolxalq konvensiya layihasinds asas magsod
kimi istifads edilmisdir, lakin miizakirslordo dovlatlordon kifayat qodor dostok almamisdir.

Dovlatlorin torpagq vo su orazilorinin iistiindo yerloson hava mokaninda tam vo miistosna
suveren hiiquglara malik olmasini tomin edon noazariyys daha ¢ox miasirliyi ilo forglonarok,
dovlatlarin tohliikasizliyinin tomin olunmasi magsadi ilo, hava mokanina daxil olan ugan aparatlara,
o ciimladan hava gomilarino nazarst etmok imkani alds etdi. Eyni zamanda bazi alimlorin, xiisuson
R. Griinvaldin, dovlot orazilorinin hiiquqi tobistini vo toyyarolorin hiiquqi statusunu, miilki
hiiquqgdan irali golon prinsiplars, xiisusilo Roma hiiququna istinad edoarak , "cujus est solum, ejus est
summitasusque ad coelum” (yerin sahibi kimdirsa, géylora godor hava siitunu da ona aiddir)
osaslandirmaq cohdlori miidafis olundu. Bu yanasma, dovlotin hava mokani tizorindoki suveren
hiiquglarmin miilki hiiquqi tobiatini 6ziindo oks etdirir, neco ki, dovlot, sahibi oldugu hava
mokanindan biitiin istifado hiiquqlarina malikdir [4].

Belaliklo, dovlatin suverenliyi xarakterino goro xiisusi miilkiyyat hiiququ saviyyasina
salinmigdir. Dovlatin tohliikasizliyinin tomin edilmasi masalolori ilo dévlstin hava mokaninda
suverenliyinin alagalondirilmasi fenomeni E. Citelman, E. Kleun, P. Lubeir, F. List kimi alimlor
torafindon daha doqiq agiglanir.

Hava sahasindoki suverenlik nozoriyyasino riayat edorok, bozi mislliflor homin orazido
xarici geyri-horbi toyyaralor tigiin "tohliikosiz ke¢id" hiiququnu tomin etmok, eyni zamanda miivafiq
dovlat statuslu "zorarsiz kegid" sortlorini miiayyan etmok hiiququnun saxlanmasi toklifi ilo ¢ixis
etmiglor. Dovlotlorin suverenliyi nozariyyasinin diger miuolliflori dovlstin torpagq ve su orazisi
tizorindoki hava mokaninda yalniz miilki hava gomilarinin uguslari {igiin icaza verilmasi va dovlatin
tohliikasizliyini tamin etmok hiiququnu saxlamagqla vo bunun iigiin lazimi todbirlori gérmoyi toklif
etdilar [5].

Bu konsepsiyalarin har ikisi - "hava azadlig1" vo "dovlstin suverenliyi” 1910-cu ildo Fransa
hokumaoti torafindon 19 dovletin istiraki ilo Beynolxalq Hava Qanunu Konfransinda miizakirs edildi.
Ancaq bu Konfransin istirak¢ilart torofindon osldo edilonlor hava horoksti haqqinda beynolxalq
konvensiya layihasinin hazirlanmasindan ibarot idi, lakin hava mokanimin gqanuni rejimi
moasalasinds fikir ayriliglart sobobindan gobul edilmadi.

1914-cii ilds Birinci Diinya miiharibasinin baglanmasi ilo aviasiya sonayesi va texnologiyasi,
o ctimladan harbi aviasiya mohtagam daracads inkisaf etmisdir. Belo bir soraitdo aviasiya aktivlori
qorxulu silaha gevrilorok hava mokaninin istifadoesi kontekstinds milli tohliikasizlik maraqlarinin
gorunmasi namina dovlatlor torafindon daha yiiksok Saviyyads anlasilmasina gatirib ¢ixardi. Buna
gora do, hava sahasindoki “dovlst suverenliyi” konsepsiyasinin demok olar ki, biitiin dovlatlor
torafindon taninmasi zorurati reallagdi.

Birinci Diinya miiharibasi dovriindo bu konsepsiya oksar dovlatlor torafindon beynalxalq
hiiquq normast kimi taninmaga baslanmisdir. 1919-cu ildo miiharibanin sona ¢atmasindan sonra
Versal Siilh Konfransi toskil edildikds, dovlatlorin hava sahasindaki suverenlik prinsipinin tistlinliik
togkil edacayins heg bir siibho galmamisdi. Bu konsepsiyanin Beynalxalq hiiquqi konsolidasiyasi
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1919-cu ildo Aeronaviqasiyanin tonzimlonmasi tizra Paris Konvensiyasinda, sonra 1926-c1 ildo
Ibero-Amerika Konvensiyasinda vo 1928 - ci ildo Pan Amerika Konvensiyasinda alds edilmisgdir.

Catismayan cohotlorino baxmayaraq, 1919-cu ilin Paris Konvensiyasi1 beynalxalq hava
hiiququnun formalagsmasinda va inkisafinda beynolxalq hiiququn miistaqil bir sahasi kimi boyiik rol
oynamigdir. Paris Konvensiyasinin miiddoalarmin oksariyyati 1944-cii ildo Cikaqoda Ikinci Diinya
miiharibasi arafasinds gobul edilmis Beynoalxalq Miilki Aviasiya Konvensiyasinda tosbit edilmisdir.

Osas o idi ki, "hava azadligi"nin torofdarlar1 20-39-cu illordo bu konsepsiyani siibut etmok
cohdlorini davam etmokdo israrli olmalarina baxmayaraq, 1919-cu il Paris Konvensiyasi hava
sahasindoki tam vo miistaqil “suverenlik prinsipinin” daha universal xarakters malik olmasinin
baslangici oldugunu tosdiq etdi. Hava sahasindoki suverenlik prinsipinin hiiquqi baximdan tosdiqi
kimi 20-ci illards onun konsolidasiyasi va faktiki olaraq biitiin milli hava qanunvericiliyi aktlarinda
tosbit olunmasi idi [6].

Bu prinsipin asas mozmunu dovlstin 6z arazisinds hava mokaninin iimumi hiiquqi rejimini
miioyyan etmokla barabar, eyni zamanda hava moakaninda har hansi bir faaliyyats icazs verilmasi va
ya bu faaliyystin qadagan edilmasi {igiin miistasna hiiquqlara malikdir, homginin 6ziiniin har hansi
bir hissosi olan belo bir orazide foaliyyatin hoyata kegirilmasi osaslarint vo sartlorini
miioyyanlosdirir.

Dovlatlar tarafindan gobul edilmis bu prinsipin barasinde M. Milde gostarir: "Bu aksiomatik
dogru voziyyati (prinsipi) yenidon nazorden kegirmak tigiin heg bir sabab yoxdur va dovlatlor bu
osas prinsips hor hansi diizolisi miizakiro etmoys razi ola bilmozlor". Belo giymatlondirmanin
etibarliliginin stibutu kimi, dovlstlorin miinasibati ilo yanasi, 1994-cii il noyabrin 23-don dekabrin
6-dok Monrealda kegirilon” Beynalxalg Hava nogliyyatinin harakatinin tonzimlonmasi iizro “Bu giin
Vo Qolocakds" adli Beynalxalq Konfransin istirakg¢ilarinin baslangicdan sonuna godor miidafio
olunan yekdil “Cikaqo Konvensiyasinda asasi qoyulan qglobal soviyyads suverenlik, baraborlik,
qarsiligl alage, uygunlagsma vo omokdasliq ilo bagl prinsiplor hava nogliyyatina yiiksok saviyyado
xidmat gdstormis va siibho altina alinmaga asas yoxdur" kimi mdvqeyini gostarmak Kifayotdir [7].

Eyni zamanda, miasir dovrdo region dovlotlor arasinda inteqrasiya tendensiyalarmin
yaranmasi, o climlodon - bolgalor daxilinds (en niimunavisi birlosmis Avropa) dovlstlorin suveren
hiiquglarmin ictimai birliys todricon kogiirtilmasi, digor torafdon - ke¢mis federal vo ya unitar
dovlatlorin suveren dévlotloro ayrilmasi prosesi ilo (niimunavi misal kimi SSRI don ayrilmis MDB
ni gostormak olar) miisayiot olunmasidir ki, hatta suverenliys qgarst agrili bir prosesin yaranmasina
da sobob ola bilir.

Hava mokanindaki tam vo miistasna dovlot suverenliyi prinsipi beynalxalq hava hiiququun
tomol prinsipi olsa da, biri-birindon qarsiliglt asili olan bozi problemlorin yaranmasi da, tez - tez
beynolxalq aviasiyanin foaaliyystlorine mane olur. Bununla olagadar beynalxalq tocriibonin tohlili
onu gostarir ki, dovlatlorin tocriibi amokdasligi vo onlarin siyasi va igtisadi Soviyyodo inteqrasiyasi
(AB, MDB timsalinda) dovlatlorin 6zlorinin monafelori namino bu konsepsiyanin tatbiginin
reallagdirilmasini sortlondirir. Bununla razilasmamaq da miimkiin deyildir, ¢iinki beynalxalg hava
olagoloarinin tonzimlonmasinds digar hiiquqi normalar da yoxdur.

Hotta belo masalalorin holli miigavilalorlo bagli olmasa bels, dovlatlor suverenlik
hiiquglarindan istifado edarkan elo gorarlar gobul etmalidirlor ki, digar 6lkalars, onlarin hiiquqi vo
fiziki soxslaring, hamginin beynoalxalq uguslara ziyan vurmasin.

Bu sahado vacib bir mosalo holl olunmamis galmisdir. Belo ki, 1944 - ci il Cikaqo
Konvensiyasinin 1-ci  maddssinds dovlstlorin iizorindoki hava mokaninda onlarin suveren
hiiquglarinin ohats dairssinin yuxari sorhoddi miioyyan edilmomisdir vo bu sabobdon doa, milli
ganunvericiliklords bu masals 6z oksini tapmamisdir.

1967-ci ildo BMT-nin Kocmos iizro Komitasinin 6-c1 sessiyasmin giindaliyino 19 dekabr
1966-c1 ildo BMT Bas Assambleyasinin 2222 (XXI) sayli gatnamasi asasinda dovlat suverenliyinin
yuxart haddini miioyyanlosdirmok mosalosi daxil edilmisdir. BMT-nin komitasi ¢argivasinds bu
movzuda aparilan miizakiralor zamani, problemin hallino dovlatlorin miixtslif yanasmalari ortaya
goyuldu. 1979-cu il iyunun 22-do BMT-nin Kosmik Komitasinin 22-ci sessiyasinda Sovet ittifaq
"BMT-nin Bas Assambleyasinin Hava Mokanmin vo Kosmik fozanin sarhadlorinin miiayyan
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edilmasi, homginin geostasionar peyklor kegon kosmik fozanin statusunun miisyyan edilmosi
barads is¢i layiho togdim etmisdir. Bu sanad xiisusilo agsagidakilart nazarda tutur:

1. Daniz saviyyasindan 100-110 km yuxarida yeriistii mokan, kosmik mokan hesab edilirdi.

2. Hava sahasi vo kosmos arasindaki sarhad dovlatlor arasinda miiqavilo sonraki miiqavilalora
miivafiq hall edilir.

3. Bazi dovlatlorin kosmik obyektlori digar 6lkalarin arazilarindan, doniz saviyyasindan 100-
110 km-doan asag1 yiiksakliklords ugmaq hiiququnu saxlayir va orbito daxil olur va yers qayidirlar.

4. Geostasionar peyklorin kegdiyi orbit biitovliikde kosmosun ayrilmaz hissasidir. 1967-ci ilda
Ay va digar goy cisimlori daxil olmagla, kosmosun kasfi va istifadasi barodoki dovlstlorin foaliyyat
prinsiplori hagqinda Miiqavilonin biitiin miivafiq miiddealar1 ilo shats olunsa da, kosmik foza heg
bir formada dovlatlor tarafindon monimsoanils bilmoz [8] .

Hazirki moarhalada dévlatlorin vozifasi bu miiddeani beynolxalq miiqavilods tosbit etmokdir
Vo 1944-cii il Cikaqo Konvensiyast bunun ii¢iin oan uygun sanaddir.

Dovlatlorin orazisine goldikds, geyd etmok lazimdir ki, Cikaqo Konvensiyasinin 2-Ci
maddasinda verilon torif aydin sokildo kohnolmisdir belo ki, miistoamlokagilik dovriinden galan
"suzerenitet” vo “protektorat vo ya mandat" kimi konsepsiyalara miiracioto mogbul saviyys Kimi
baxila bilmoz. Bundan slave M. Milde qgeyd edir ki, Cikaqo Konvensiyasinin 2-ci maddasinds geyd
edilon orazi sularma istinad artiq kifayst hesab edilo bilmoz vo bu konsepsiya beynslxalg doniz
hiiququ kontekstinds otrafl1 tohlil tolob edir [9] .

Cikago Konvensiyasmin gobul edildiyi tarixdo geyri-miioyyan olan hava mokaninin bozi
hissalorinin hiiquqi rejimlarinin, o climlodon xiisusilo do BMT-nin 1982-ci il tarixli “Daniz hiiququ
haqqinda Konvensiyasi”nin miiddoalar olan arxipelaq sularin hiiquqi rejimi, beynolxalq korfozlor
Vo onlardan tranzit ke¢id hiiququ vo miistosna iqtisadi zonalarin hiiquqi rejimi Cikaqo
Konvensiyasinda vo dovlatlorarasi miigavilalords tasbit edilmasi zorurati mévcuddur.

Daha ohomiyyatli bir masalo bu kontekstdo suveren hava mokaninin bdliinmasi
masalasindon ibaratdir. Bu hadd, hava harakatina xidmat (HHX) moagsadils ilkin elementi 6ziindo
funksional olaraq oks etdirir.

Cikaqo konvensiyasi bu barodo hor hanst norma nozordo tutmur. Onlar Cikaqo
konvensiyasina edilon 11 Olavads, IKAO Surast vo Assambleyas: torofindon gobul edilon
gorarlarda vo tdvsiyalorda, homginin IKAO-nun konfranslarinda va regional miisavirolordo gobul
edilir.

Cikaqo Konvensiyasina 11-ci Olavado gostorilir: "Raziliga golon dovlatlor bu slavenin
miiddoalarina uygun olaraq, 6z yurisdiksiyasina aid olan hava mokaninda hava harakatinin idaro
edilmosi qaydalarinit miisyyon edir.

Bu miiddoealar hava harakatinin idars olunmasi {igiin hava mokanlarinin yaradilmasi: magsadi
ilo, imumi sortlori (onlarin konfiqurasiyasi, minimum &lgiilori vo sarhadlori, onlarin nisbi mévqeyi
Vo gostarilon xidmatlorin xarakteri) miioyyan etmolorini tolob edir.

11-ci ©lavanin 2.7.1. maddasina asasan, hava mokaninda hava harakatinin idara olunmasi
somorali xidmatin toskilino Vo marsrutun strukturuna daha g¢ox diqqot yetirlir, nainki milli
sorhadlorin nozoro alinmasi. Bunun {iglin miivafiq olaraq hava horokati dovlstlorin qarsiligh
razilagmasi osasinda dovlatlorarasi sarhadlori boyunca diiz xatt iizro toskil olunur. He¢ do harokat
yolunun yeriistii sarhodlorls {ist —iisto diismasi vacib deyildir [10].

BMAT Konsolidasiya Edilmis Davamli Hava Noqliyyati Siyasoti Boyannamosinds bildirir:
aciq deoniz iizorinds hava harokatinin idars edilmasini tomin edon dovlstlor miikafatlandirilirlar,
neco ki, hava mokanina yaxin olan dovlatlor miimkiin olan gadar bu foaliyysti tomin edirlor, aciq
doniz tizarindo hava horakatinin idaro edilmasi talob olunan soviyyads miimkiin olmadiqda,
horakatin istigamatinin miivaqqati olaraq doyisdirilmasi ii¢iin ehtiyat plana malik olmagla BMAT
torafindon giymatlondirilorak, asas xidmat barpa edilona gadar hayata kegirilir.

Lakin, bizim fikrimizca, movcud masalonin halli tiglin bu sanadlarin saviyyasi kifayat deyil.
Cikago Konvensiyasinin 6ziinds, hava harokatinin idars olunmasinin tomin olunmasi barado norma
dovlatlor arasinda miivafiq razilasma ilo hall edilmasi mosalasing baxilmasi zaruridir.

126



Elmi Macmuoslor Cild 21, Ne2-2019

Bu baximdan, diinya tocriibasi (hom regional, haom do universal ossasda) Cikaqo
Konvensiyasindan xeyli irali ke¢misdir, hans1 ki, miihariba dovrii vo ondan sonraki tacriibasini (vo
gismon oldo edilon miiharibs zamani) timumilosdirorok hava harakatinin idaro olunmasini tamin
edon program hoyata kegirilmasina baxmayarag, bu problemin hallinds miiasir toloblora uygun
galmayan bosluglar mévcuddur.

Universalliq (qlobal) baximindan artiq hazirlanmis sistemlordon sohbot gedir: Amerika
Qlobal Stasionar Sistemi (GPS), Rusiyanin Qlobal Orbital Peyk Navigasiya Sistemi (GLONASS)
Va nahayat, ortaya ¢ixan Qlobal Naviqasiya Peyk Sistemi (GNSS) kimi yaradilan (vo gisman artiq
yaradilmis) sistemlor (bazi digar peyk rabitasi sistemlari ilo birlikds) navigasiya nozarst sahasinds
tamamilo yeni bir vaziyyat yaradir.

Regional baximdan, bizim tiglin an aktual problem postsovet mokaninda hava harakatinin
idaroetma sisteminin yaradilmasidir. 1991-ci il, Aviasiya vo Hava mokani iizro Saziso osasan,
istirak¢1 dovlatlorin "birlosdirilmis" hava mokanini formalagdirmaga cohd gostormasidir ki, bu da
orazi dovlatlordan konarda hava sahasini ohate edacokdir.

Prinsipial olarag, “hava mokanin hiiquqi rejimi” baxmayaraq ki, “vahid“ deyildir, hava
horakatinin Qarbi Avropa Birliyi - EUROCONTROL, Afrika vo Madagaskarda - ASECNA,
Morkoazi Amerikada - COCESNA - ATS sahoasindo biitiin ¢oxtorofli togkilatlar torofindon tosis
edilmis, rosmi olaraq adlandirilmis funksional hava mokanidir. Buna géro MDB iizvii olan 6lkalor
burada geyri-adi bir is gormomisdir.

Ancaq Cikaqo Konvensiyasinda bu praktikani qanunilogdirmok arzu olunandir. ©ks toqdirds
bu proses diinyani boyiik problemls {izlosdira bilor, bir giin galor ki, planetin vahid hava sahasi
(aglq deniz {lizorindo do daxil olmagla) Ozbasina olaraq "miixtolif" dovlstlor birliyinin
muxtariyyatina kego bilor. Bu da, dovletlorin maraqlarina zidd ola bilar, xiisusilo do dovlet
tohliikasizliyinin tomin edilmasi vo iqgtisadi miinasibatlorin "vahid” hava mokaninda hor hansi
dovlati va ya dovlatlar birliyini cazalandirilmasi zaruratini yarada bilar.

1992-ci il mayin 15-do Dagkondds imzalanmis “Hava mokaninin istifadesi haqqinda Sazis”a
osasan, istirak¢r dovlatlorin vahid hava mokaninda nozarot vo hava horokotinin idars olunmasi
sistemi vo hava hiicumundan miidafio sistemi, dovlotlorin hava mokanmin istifadasi vo idara
edilmasinin asas orqanidir. Hava mokaninin istifade vo hava horokstinin idaro edilmasi tiglin
uygunlagdirma todbirlorinin olagolondirilmosi Hava horokotini Idaroetmo Morkozino vo Hava
hiicumundan Miidafia Qiivvalarinin Markazi Qarargahina hovals edilir [11] .

Tocriibada, Birlosdirilmis Hava mokaninin idaroetmo Sistemi (EU-ATC) tamamilo Rusiya
torofindon idars olunur. MDB-nin har bir iizv dévlati iigiin 6z hava mokaninda nozarot vo idaroetmo
sisteminin yaradilmasi maliyys vo texniki sobablordon qeyri-realdir. Hava naviqasiyasinin
tohliikasizliyi noqteyi-nazarindon uzun miiddotdir mévcud olan vo bu miiddatds tohliikasiz foaliyyat
gostaran bir sistemin etibarliligi tamamilo realdir.

Hoqigotdir ki, diilnyanin hor hansi digor boélgalorinds do, oxsar sistemlor milli strukturlarin
inteqrasiyas1 naticasinds ortaya ¢ixmis olsaydi, yaqin ki, bu halda ke¢mis vahid (SSRI daxilindo
oldugu kimi) sistem hoagigoton regional bir sistema ¢evriloardi.

Bu giin ayri-ayri MDB 6lkalori, hamginin qonsu dovlstlor (ugus moalumatlar1 sahalarinin)
aciq hava mokaninda hava harakatinin idars olunmasi sarhadlorin mohdudlasdirilmasi problemi ila
qarsi-qarsiyadirlar ki, bu da hamiso ICAO sanadlorinds gostarilon prosedura uygun tortib edilmir.
Ugus molumatlariin bazi sahalori birtorafli olaraq dovlatlar tarafindon elan edilmisdir.

Azorbaycan Respublikasi 6z hava mokaninda hava harokatinin idars olunmasi sahasindo,
xtisusilo Ermanistanla sarhad zonalarinda vo Dagliq Qarabag Muxtar Vilayatinin arazisinds 6ziiniin
suveren hiiquglarinin reallagdirilmasi ilo slagadar foaliyystinds Cikaqo Konvensiyasinin talobloring
Vo BMAT-nin siyasatine zidd olan Ermanistanin tohdidlori ils rastlasir.

Hava mokaninin vo beynslxalq uguslarin hiiquqi rejimi - hava mokanina vo onun istifado
olunmasina, hava horokoti qaydalarina, hava gomilorinin vo ekipaj lizvlorinin, yiik vo sorniginlorin
hiiquqi voziyyoti ilo bagli dovlotlorin hiiquq vo 6hdsliklorini miioyyon edon hiiquqi normalar
toplusudur.
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Hava mokaninin hiiquqi rejimi, dovlatin siyasi, iqtisadi vo miidafio maraglarini tomin etmok
ticlin  yaradilmigdir. Onun osas komponenti ugus hiiququ verilmosi prosedurlarinin
mioyyanlosdirilmasidir. Hava mokaninin hiiquqi rejimi Beynolxalq Miilki Aviasiyanin foaaliyyatini
tonzimloyon 1944-cii il Cikaqo Konvensiyasi, 1982-ci il tarixli BMT -nin Doniz hiiququ
Konvensiyast vo s. kimi beynoslxalq normalari vo miiqavilolori 6ziindo oks etdiron milli
qanunvericiliklorlo miioyyon edilir. Beloliklo, Aviasiya haqqinda ganuna osason, Azorbaycan
Respublikasi hava mokaninda tam vo miistaqil suveren hiiquqlara malikdir .Yoni yalniz Azarbaycan
Respublikas1 6zilinlin hava sahasindoki qanuni rejimi miioyyon etmok, hava sahasindo xarici hava
gomilarinin uguslarin1 gadagan etmo vo ya icazo verms hiiququna malikdir.

Azorbaycanda xarici hava gomisinin uguslarinin tonzimlonmasi {igiin onlarin riayat etmali
oldugu pasport, gomriik, sanitariya, miilkiyyst vo digor ugus, enis vo tranzitlo bagli prosedur
gaydalar yaradilmigdir. Xarici hava gomilori Azorbaycan hava mokanina vo ya hava mokanindan
ucduqda yalniz razilasdirilmis hava yolu va razilagdirilmis hiindiirliikkdo uga bilor vo gostorilon yers
enis eda bilor. Hal hazirda “Azarbaycan Hava Yollar1” AZAL sirkati diinyanin 25 6lkasina 40—dan
cox istigamotdo hava olagolori saxlamaq barads razilagmalara malikdir. Serhod zonasinda vo
Azorbaycan Dovlat Serhaddinin kesigmasinds xiisusi ugus rejimi yaradilir. Tohliikasizliyinin tomin
olunmasina goro vo ayriseckiliys yol verilmomasi prinsipine uygun olaraq, har bir dovlst 6z
orazisinin miioyyan hiissasinds xarici hava gomilorinin uguslarini mohdudlasdirmaq vo ya tamamilo
qadagan etmok hiiququna malikdir. Bu moagsadlo do, xarici hava gomilorinin ucusu iigiin bazi
orazilordo qadagalar miioyyon edilir. Azorbaycan Respublikasinin hava mokaninda ugus
qaydalarinin  pozulmasina goro cinayost mosuliyysti miioyyon edilmisdir (Azorbaycan
Respublikasinin CM m.270.).

Natica

Mistaqil dovlotin hava mokaninin hiiquqi rejimi - Oziiniin hava mokani tzarindoki
hiiquglarin1 miiayyan edon, onun istifadays verilmasi vo hava harokoti qaydasini, hava gomilarinin,
onlarin heyat tizvlarinin va sarnisinlorin hiiquqi statusu ilo bagli dovlatin hiiquglarin1 miiayyan edan
hiiquqi normalarin toplusudur.
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TEOPETHYECKHE H IIPAKTHYECKHUE IIPOBJIEMbI IIPABOBOI'O PEJKHMA
BO3JYIIIHOI' O IIPOCTPAHCTBA B A3EPBAFIﬂ)K'AH CKOH PECITYBJIUKE
H.T. Hazues

B Azepbaiioscanckotl Pecnybnuxe, 66udy He npo8ooUMbIX HA OOINCHOM YPOBHE UCCIe008AHUL
npagoBo20 pexcuma 6030YUIHO20 NPOCMPAHCMEA, ¢ MOYKU 3PEHUs Meopul U NpaKmuku 6 dmou
obnacmu cywecmeyom MHO2OUUCTIeHHble npobenvl. B pezynomame npoeedennozo HAyuHOO
UCCe008AHUSL MOJICHO NPULIMU K MAKOMY HAYYHO-MEOPemuieckomy U NpaKmuyeckomy 6bul80o0y,
Ymo NpagoBou  pexcum B8030YUWHO20 NPOCMPAHCIEA HE3ABUCUMO20 20CY0apcmed - dmo
COBOKYNHOCHb NPABOBLIX HOPM, ONPedesiowux npasa 2o0cyoapcmed 6 OMHOUWEHUU Npas Ha
8030YWHOE NPOCMPAHCMBO, NPABUNA €20 UCHONb308AHUSL U B030VUIHO20 OBUNCEHUS, NPABOBOL
cmamyc 6030VUIHBIX Y008, UX IKUNANCA U NACCAINCUPOS.

Knrwouesvie cnosa: cysepenumem 6030yulHo20 NPOCMPAHCMEA, NPABOBOU PEHCUM 8030YUIHO2O
npocmpancmed, — 8030ywHas — €60000a,  OE30NACHOCMb  20CY0apcmed, — 20CY0apCmeeH bl
cygeepenumen.

THEORETICAL AND PRACTICAL PROBLEMS OF THE LEGAL REGIME
OF AIRSPACE IN AZERBAIJAN REPUBLIC
N.T. Nagiyev

In Azerbaijan Republic there were no research of the legal regime of airspace, and in theory
and practice there are numerous gaps in this area. As a result of the conducted scientific research,
it is possible to come to the following scientific-theoretical and practical conclusion that the legal
regime of the airspace of an independent state is a set of legal norms defining the rights of the state
regarding airspace rights, the rules of its use and air traffic, the legal status of aircraft, their crew
and passengers.

Keywords: sovereignty of airspace, the legal regime of airspace, air freedom, state security,
state sovereignty.

Raygi: h.f.d., dos. S.Y.Qasimov
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UOT 338.47.656
BEYNOLXALQ DASIMALARIN ANLAYISI, PREDMETI VO PROBLEMLORI

Z.R. Abdullayev

Milli Aviasiya Akademiyasi

Maqalada beynalxalg dasimalarin anlayisi, xiisusiyyatlori vo predmeti ilo bagh elmi
yanasmalar aragdirilmigdir. Arasdirma zamant ham dagimalarla bagh iimumi miiddaa Vo
prinsiplori oziinda aks etdiran “Nogliyyat Haqqinda” qanundan, “Varsava” va “Monreal”
Konvensiyalarindan, hom da dasimanin xiisusi néviarini tanzimlayan ganunlardan, masalan,
“Ticarat Gomiciliyi Macallasi”, “Aviasiva Haqqinda” qanundan istifads edilmisdir. Eyni
zamanda maqalada ad: ¢okilon normativ hiiqugi aktlarin oxsar va fargli cahatlori, normativ
hiiquqi aktlar arasinda mévcud olan qarsiligh alaqo miiayyan edilmisdir. Son olaraq isa, alda
olunmus naticalor iimumilasdirilmisdir.

Agar sézlar: beynalxalg dasima, daxili dasima, poct, baqaj, yiik, sornisin, ziddiyyat,
xarici element.

Isin magsadi

“Beynolxalq dasimalarin anlayisi, predmeti vo problemlori” adli bu todqiqat isi aktual
movzuya hasr olunmusdur. Belo ki, 6lko igtisadiyyatinin inkisafi nagliyyat vasitasi ilo beynoalxalq
dasimalardan bilavasito asilidir. Nogliyyat vasitosi ilo beynolxalq dasimalarin beynolxalg-hiiquqi
tonzimlonmasini hoyata kegiron normativ senadlords bosluglar vo ziddiyystli magamlar var. Bu
todqgiqat isinin magsadi bu bosluglart va ziddiyyatlori miiayyan etmok, mdvcud ganunvericiliyin
tokmillosdirilmasi mogsadi ilo tokliflor vermokdan ibarstdir.

Olkonin, homginin do regionun iqtisadiyyatinin inkisafim1 nogliyyat sobokoalori olmadan
hoyata kecirmok miimkiin deyildir. Nogliyyat iqtisadi inkisafin osas amili olmagla barabor, adi
hoyatda da insanlarin giindoalik ehtiyaclarinin 6donilmosi vasitolorindon biri kimi ¢ixis edir.
Nogliyyatin ictimai funksiyast ilo olagodar olaragq, giindolik hoyatda dofalorlo dasima
miinasibatlorinin istirakg¢isi oluruq.

Dasima prosesinin  magsadi mallarin vo soxslorin  mokan baximindan 6z yerlarini
doyismasindan, miiayyan bir yerdon basqa bir yera horokat etmosindan ibaratdir. Mohz mallarin
(yiiklarin) va ya soxslorin (Sorniginlorin) yerini doyismoalori dasima prosesinin osasini togkil edir.
Dagima prosesinin bir vo ya daha artiq dovlotin orazisindo hoyata kegirilmasindon asili olaraq,
dagimalarin iki novi forglondirilir: 1) daxili dagimalar; 2) beynslxalq dasimalar [7].

Daxili dasimalar bir dovlstin orazisi ilo bagli olur. Bu név dasimalar bir dovlstin orazi
hiidudlarinda baslayir vo hamin doévlatin orazisinds do basa ¢atir. Bagsqa sozlo desok, daxili
dasimalar yalniz bir dovlatin arazisi ilo mohdudlasir.

Nogliyyatin sonraki inkisaf marhalosindo dasimalarin digor novii — beynslxalq dasimalar
omolo golmisdir. Beynolxalq dasimalar anlayist beynoslxalq hiiquq elminds miibahiso doguran
mosalalordon biridir. Hiiquq adabiyyatlarinda miislliflorin bu mosolo barado moévgelori iist-iisto
diismiir.

Beynolxalq dasimalar1 farglondiran asas slamatlor méveuddur: 1) dovlst sarhadlarini kasib
ke¢cmok; 2) dagimanin beynslxalq miiqavilalordo miioyyan edilon sortlorlo hoyata kegirilmasi; 3)
dasimalar xarici elementin istirak ilo kegirilir.

“Daovlat sorhadlorini kasib kegmok™ kimi olamati (birinci xarakterik olamot) beynoalxalq
dagimanin xarakterik olamoti hesab etmok olar. Bozi hallarda miioyyon bir dovlat orazisindon xarici
dovlat orazisino dasman yiik monzil basina bu vo ya digar sobablordon catdirila bilmir. Bu ciir
hallarda yiik (sornisin) nozords tutulmus {invana gedib ¢atmir. Belo hallarda da hoyata kegirilon
dasima daxili dasima deyil, beynslxalq dasima kimi taninir. Beynoalxalq dasima miiqavilslorinda
yuxarida gostarilon hallar 6z oksini tapir (fors-major).

Beynolxalq dasimanin ikinci alamati iSo onun beynolxalq miigavilalorde miioyyan edilon
sartlorla hoyata kegirilmasidir. Bels ki, beynalxalq dasimalarin asas mosalalori beynslxalq sazislorlo
holl edilir. Sohbat ayri-ayr1 nagliyyat vasitolori ilo hoyata kegirilon dasima miinasibatlorini
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tonzimloyan beynolxalg konvensiyalardan gedir. 1999-cu il Monreal konvensiyasinin 1.1-Ci
maddasinds geyd olunur: “Bu Konvensiya soxslorin, baqajin vo ya yiikiin hava gomisi vasitasilo
0donis miigabilinds hayata kegirilon har bir beynslxalq dasimasina totbiq edilir.”

Beynolxalq dasimalarin tiglincii alamati xarici elements malik olmasidir. Bu ideyani bir qrup
alimlor 6z elmi-tadqigat islorinds siibut ediblor. Xarici element dedikds yiik vo ya Sornisinlarin
xarici dovloto dasimmasi basa diisiiliir. Fikrimca, bu yanasma diizgiindiir. Belo ki, beynalxalq
dasimanin asas predmeti bir 6lkonin sarhadini kegib ikinci 6lkays daxil olmagla miioyyan olunur.
Fiziki (hiiquqi) soxsin votondashigindan (dovlst mansubiyyatindon) asili olmayaraq, agor dasima
olka daxilinds hoyata kegirilirsa, onda bu dasima daxili dasimalara aid edilir. Eyni zamanda dasima
miiqavilasinds dasimanin iki vo ya daha ¢ox 6lko arasinda hoyata kegirilocayinin miiayyon edilmasi
do xarici element kimi gobul edilmalidir.

Monreal Konvensiyasinda beynolxalq dasimaya anlayis verilmisdir: “Beynolxalq dasima
yoladiisma Vo toyinat yeri hor iki istirak¢1 dovlatin orazisinds nazords tutulmus istonilon dagimani
bildirir’ [2] .

Oxsar anlayis “Aviasiya haqqinda” ganunda da verilmisdir: “Beynoalxalq uguslar (reyslar) -
Azorbaycan Respublikasinin va digar dovlatin sarhadlarini kegmoklo hava gomilari vasitasils yerina
yetirilon uguslar” [4] .

Belaliklo, beynslxalq dasimalara bu qaydada anlayis verilo bilor: “Beynalxalg dasimalar
beynalxalg miigavilalorlo tasbit edilmis sortlora uygun olaraq iki vo ya daha artiq doviatin
arazisinda hayata kegirilon xarici elementli dagimalardir”.

Beynolxalq hiiquq elminds, beynalxalq nogliyyat hiiququnda vo naqliyyat miinasibatlorini
tonzimloyan beynolxalg konvensiyalarda beynslxalq dasimalarin hiiquqi tasnifi verilir vo onlarin
miixtalif novlari gostarilir. Bu novlar forma vo mazmun baximindan bir-birindan farglonir.

Beynolxalq dagimalarin tosnifi noqliyyatin ndviino, dasima prosesindo istirak edon nogliyyat
vasitolorine, dagimanin predmetino Vo s. gors apartlir.

Beynolxalq dasimalarin tosnifi noqliyyatin noviinii nozoro almagla, osasen, asagida
gostarilon qaydada verilir: a) beynalxalq domir yolu dagimalari, b) beynoslxalq avtomobil dagimalari,
c) beynalxalq doniz dasimalari, ¢) beynalxalq hava dasimalari, d) beynoalxalq su (¢ay) dasimalari.
Beynolxalq doniz dasimalar1 ilo beynolxalq su (¢ay) dasimalarina birlikdo su yolu ilo beynalxalq
dasimalar, beynolxalq avtomobil dasimalar1 ilo beynslxalq domir yolu dasimalarina quru yol ilo
beynolxalq dagimalar, beynolxalq hava dagimalarina iso beynolxalq aviasiya dagimalari da deyilir.

Dasimanin predmetina gors tosnifatin aparilmasi xiisusi ohomiyyat kasb edir. Bels ki, burada
bozi ziddiyyatli mogamlar mévcuddur. Bir qayda olaraq, dagimanin predmetino géro beynalxalq
dasimalar 3 yero boliiniir: 1) beynolxalq yiik dasimalari, 2) beynolxalq Sornisin dasimalari,
3) beynolxalq bagaj dasimalari. E. ©. Oliyev do gostarilon tosnifati tasdiglayir [7] .

Beynolxalq yiik dasimalarinin predmetini yiik toskil edir. Iki vo daha ¢ox ddvlet arasinda
hoyata kegirilon dagimanin predmeti sornisin olarsa, belo dasimalar beynoalxalq sornisin dasimalari
adlanir. Beynolxalq dasimanin predmeti qisminds baqaj ¢ixis edarss, bu nov dasimalar beynalxalq
baqaj dasimalar1 adlandirilir.

V.D. Bordunov tarafindon geyd edilon tosnifat natamam hesab olunur vo dasimanin
predmetino daha bir kateqoriyanin alavo olunmasi toklif edilir [8]. Onun fikrincs, pogt dasimalari da
beynolxalq dasimalarin miistoqil predmeti gisminds forglondirilmalidir.

Tiirk hiiqugsiinaslar1 ( R. Kender, E. Cetingil ) isa, beynalxalq dasimalarin predmetini 2 yera
boliirlor [9]. Onlarin asarlarinds poct vo baqaj dagimalart beynslxalq dasimalarin predmeti gqismindo
tosnif olunmur. Bu iso, onunla slagalandirilir ki, bagaj sarnisin ilo birlikds dasindig1 zaman sarnigin
dasima miigavilesinin, ayrica dasindigi halda iss, yiik dagima miigavilasinin predmeti gisminds
cixis edir.

Hom dovlatdaxili ganunvericilik aktlarinda, hom doa beynalxalq konvensiyalarda predmetina
goro beynalxalqg dasimalarin tosnifati 6z oksini tapib. “Aviasiya haqqinda” Azorbaycan
Respublikas1 ganununun 1.0.11-ci maddssindo hava dagimalarinin predmeti gostorilir: “Hava
dasimalar1 - miioyyan haqq miigabilindo hava gomisi ilo sarnisin, baqaj vo yiiklorin, habels poct
gondoriglorinin daginmasi”.
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“Nogliyyat haqqinda” Azarbaycan Respublikasi ganununun “Osas anlayislar” adlanan 1-Ci
maddasinds do pogt dagimalart dagimanin predmeti qisminda tosbit olunub: “Nagliyyat miiossisasi
— ganunvericiliya vo 6z tasis sonadlorine uygun faaliyyat gostoran, yiik, sarnisin, baqaj vo pogt
dasimalari, nogliyyat vasitolorinin saxlanilmasi, texniki xidmot vo tomir, yiikkloms-bosaltma vo
liman xidmatlari gostaran hiiquqi soxsdir” [2] .

1929-cu il “Beynolxalq hava dasimalarina aid bazi qaydalarin unifikasiyasi {iclin” Varsava
konvensiyasimin 1.1-ci maddasinds beynaxalq hava dasimalarinin predmetlori sadalanir: a) Sarnisgin
dasimalari, b) yiik dagimalari vo c¢) baqaj dasimalari. Varsava konvensiyanin 2.2-ci maddasina
osason, beynoslxalq pogt konvensiyalari osasinda hoyata kegirilon dasimalar adi ¢okilon
konvensiyanin (Varsava konvensiyasinin) maddalari ilo tonzimlonmir [6] .

Goriindiiyti  kimi  dasima miinasibatlorini  tonzimloyan beynolxalg konvensiyalarda
beynolxalq dasimalarin predmeti qismindos 3 kateqoriya forglondirilir: 1) sornisin; 2) yiik; 3) baqa;.
Dovlotdaxili gqanunvericilik aktlarinda iss, beynolxalq dasimalarin 4 predmeti (olave olaraq pogt
dasimalar1) forglondirilir. Basqa s6zlo desok, mévcud ganunvericilik pogt dasimalarini beynalxalq
dasimalarin predmeti gisminds gobul edir. Bu da beynslxalq normalarla milli normalar arasinda
ziddiyyetin yaranmasina sobob olur. AR Konstitusiyasinin 151-ci maddasine osason, Azarbaycan
Respublikasinin ganunvericilik sistemino daxil olan normativ hiiquqi aktlar ilo (Azorbaycan
Respublikasinin Konstitusiyas1 vo referendumla gabul edilon aktlar istisna olmagla) Azarbaycan
Respublikasinin torofdar ¢ixdigi dovlstlorarasi miiqavilolor arasinda ziddiyyet yaranarsa, hamin
beynolxalq miiqavilalor totbiq edilir [1]. Bu sabobdon do fikrimco, dasima miinasibatlorini
tonzimloyan beynoalxalg konvensiyalar ilo dovlotdaxili qanunvericilik aktlar1 arasinda moévcud
forqin aradan galdirilmasi magsadi ilo adi ¢okilon ganunlarda slave vo doyisikliklarin edilmasi
zaruridir.

Natica va tokliflar

Ticarot Gomigiliyi Macallasinds beynslxalq dagimalarin predmeti ilo bagli har hans1 miiddoa
geyd olunmayib [3]. Domir yolu daginmalarinin tonzimlonmasi ilo bagli hor hansi qanun vo ya
macllo gobul olunmayib. Damir yolu dasginmalarinin tonzimlonmosinds yalniz ADY (Azarbaycan
Domir Yollar1) Osasnamasing istinad edilir. Bu bosluglarin aradan qaldirilmasi magsadi ilo yeni
normativ hiiquqi aktlarin gobulu vo moévcud normativ aktlarda qanunverici orqan torafindan
dayisiklik edilmoasi mogsadouygundur.

Tirk hiiquq odobiyyatlarinda beynolxalq dagimalarin 2, rus hiiquq odobiyyatlarinda 4
noviiniin forglondirilmosino baxmayaraq, fikrimcs, beynolxalq dasimalarin 3 predmeti var: 1)
beynalxalq sornisin dasima; 2) beynoalxalq yiik dasima; 3) beynoalxalq baqaj dasimalari. Pogt
dagimalar1 dasima miinasibatlorinin miistoqil predmeti kimi deyil, yiikk dasimalarinin xiisusi novii
kimi gobul edilmalidir.
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IHIOHATHE, IIPE/IMET H IIPOBJIEMbI MEK/ITYHAPO/HBIX IIEPEBO30OK
3.P. Aooynnaes

B cmamve paccmampuearomes nayunvie no0xXoo0bl K NOHAMUIO, OCOOEHHOCMAM U NPEOMemy
MeANCOYHAPOOHBIX nepeso3oK. B xoode uccredosanus 6viiu ucnonvzosansl “3axon o mpawcnopme”,
“Bapwasckas” u ‘“Moupeanvckas” KOH8eHyUuu, KoOmopble GKIOYAIOM 00Wue NONONCEHUS U
NPUHYUNDBL, KACAIOWUECS MPAHCHOPMA, a4 MAKICe 3aKOHbl, pe2yaupyioujue KOHKpemHbvle Guobl
mpancnopma, maxue kax “‘Kodexc o kommepueckux cyoax”, “3axon 06 asuayuu”. B mo dce epems
8 cmamve onpeoeienbl CXodcue U OMmIUYUMENbHble Yepmbl HOPMAMUBHBIX NPABOBbIX AKMOS U
gzaumooelicmeue  CyWecmeylowux Mmexcoy HOPMAmueHo-npasosviMu akmamu. B konye
0000WaAOMCsl NOYUEHHBLE BbIBOODL.

Knrwouesvie cnoea: medxcoynapoonas nepegoska, 6HYMPEHHss Nepedo3Ka, nouma, Oazasic,
2py3, NACCasicup, UHOCMPAHHbIL I1eMeHM.

THE CONCEPT, SUBJECT AND PROBLEMS OF INTERNATIONAL TRANSPORTATION
Z.R. Abdullaev

The article explores the scientific approaches to the concept of international
transportations, their features and subject. During research laws including the general provisions
and principles of transport, such as the “Law on Transport”, “Warsaw” and “Montreal
Conventions”, as well as the laws governing specific types of transport, such as the “Codex on
Commercial Vessel”, “Aviation Law” has been used. At the same time, in the article similar and
distinctive features of the normative legal acts have been mentioned and the existing interaction bet
between the normative legal acts has been identified. At the end, obtained results have been
summarized.

Key words: international transportation, domestic transportation, mail, baggage, cargo,
passenger, contradiction, foreign element.

Royci: h.e.d., prof. I.O.Quliyev
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“Miilki Aviasiya” redaksiyasinda nagr olunmus yeni kitablar

3.T. l'azapxanos, P.A. T'anndaes

METOJHYECKHE VKA3AHHS
OpOBeleHHS NPAKTHYECKUX JaHATHI
o mpeaMeTy
«CoBpeMeHEbIE CeTeBble TEXHOIOT I
275 MAaTHCTPAHTOB, 06y YAl MUXCS
CHeNNATLHOCTH
"KoMneioTepEas naxeHepua"

BAKY -2019

J.T. I'azapxanos, P.A. I'anudgaen. Meroauueckue
YKa3aHUsl NPOBeJAeHNs MPAKTUYECKHUX 3aHATHI 1O
npeametry «CoBpeMeHHbIe ceTeBble TEXHOJOTHH
JUISE MAaTUCTPAHTOB, O0YYAIOIIUXCS 10 CHEIUATBHOCTH
"KomnbrorepHas unxenepus", - baky: 2019. 141 ctp.

MeTtoauueckue yka3aHusl TNpeAHa3HAUYEHbI IS
MPOBEACHUSI MPAKTUYECKUX 3aHATUH MO MPEeAMETY
«CoBpeMeHHbIe CETeBbIC TEXHOJIOT U TUIS
MarucTpaHTOB, OOYYAIOMIMXCS MO CIEHHAIBHOCTH
“KomnproTepHas HHXXEHEPUS .

W3naratorcs TEOPETUYECKHE OCHOBBI
COBPEMEHHOM CeTeBOIl TEXHOJIOTUU U PA3HBIX CUCTEM
MacCOBOTO OOCITY)KHBaHHSI, TIPUBOJAATCS KOHKPETHBIC
3alaHusl W TPAKTHUYECKHE 3aHITUS 10 CETeBBIM
aCIeKTaM M MOCTPOCHHUIO KOMITBIOTEPHBIX CETEH.

SOHLOT KORIMOV

iBTiDAI ARASDIRMA

(dars vasaiti)

Baka - 2019

S.M. Korimov. Ibtidai arasdirma, dors vosaiti.
Baki, 2019, 277 sah.

Torofimizdon hazirlanan bu dors  vasaiti

Azorbaycan Respublikasi Cinayst Prosesindo on
mihiim institutlarindan biri olan ibtidai arasdirmanin
miihiim problemlarine hasr olunmusdur.
Oxuculara togdim edilon bu dors vosaiti cinayot
prosesindo ibtidai aragdirma kursunun todrisi vo
Oyronilmosi isinin  asanlasdirilmasi moqgsadi ilo
hazirlanmisdir

MEXTHEB 1.C.

AKTYAJIBHBIE ACIIEKTBI
SKOJOI'HYECKOI'O
HHXUHHPHHT A

Moxrorpagus

BAKI- 2019

J. C. MexTHeB. AKTyaJIbHbI€ ACIIEKThI
IKO0JI0TNYeCKOro MHKMHUPHUHTA, 4.1.

[Ipobnembl  palMOHATBLHOTO  HCIIOJIB30BAHMS
CBIPBEBBIX PECYpPCOB U  YTWIM3ALUU MPOU3BOA-
CTBEHHBIX 0TX0JI0B. Monorpadus, 286 ctp. baky,
HAA, 2019.

B monorpadgum paccMOTpeHBl  aKTyalbHbIE
BOIIPOCHI U OCOOEHHOCTH HCIIOIB30BAHMS TPUPOIHBIX
pPECYPCOB B IIPOMBIIUIEHHOCTH, BaXKHOCTH 3HAYECHMUS
UX KA4eCTBEHHBIX XapaKTEPUCTHK, BO3MOXKHOCTH HMX
PaBHOLICHHOM 3aMEHbl IIPU MCUEPIIAHHUU CBIPHEBBIX
UCTOYHMKOB, YTMJIM3ALMM OTXOJOB IPOM3BOJCTB, a
TaK)K€ MOJEIUPOBAHMS aJbTEPHATUBHO BO3MOYXKHOTO
UX MPUMEHEHHUSL.
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V. IVASHCHENKO

AVIATION ENGLISH
for
Techaical Specialists

BAKU - 2019

V.M. lvashchenko. “Aviation English for Technical
Specialists” the textbook, Baku, 2019, 170 pages.

“Aviation English for technical Specialists” is
developed specifically for people who work or are going to
work in the aviation industry and need to comply with the
International Civil Aviation Organization’s (ICAO’s)
language proficiency requirements. Units from the book
work independently and can be selected according to the
needs and interests of the course participants. Aviation
English is also ideal for self-study.

Each unit begins with an article related to the topic
of the unit followed by questions for reflection and
discussion. Practical exercises as well as numerous
illustrations help you to acquire key vocabulary and
expressions which are included at the end of each unit.

Nagyev N.T., Saforov S. H.

FOVQOLADO HALLARIN
PROQNOZLASDIRILMASI
VO MONITORINQI

Darslik

1-ci hisssa (Nazari hissa)

BAKI - 2019

N.T. Nagiyev, S.H. Soforov. Fovqolads hallarin
prognozlasdirilmasi vo monitoringi. Darslik. 1-ci hisso
(Nozori hisso) — Baki, NAA nosr., 2019, 432 soh.

Darslikdo fovgelado hallarin prognozlasdirilmasinin
va monitoringinin nazari, metodoloji vo totbiqi aspektlori
togdim olunub. Fovgolado hallar vo onunla olagoli
tohliikolora aid olan anlayiglart vo tohliikelorin yaranma
soboblori, fovgolado hallarin  tosnifati, monitoringi
sistemlorinin xiisusiyyatlori, fovgelado hallarin vo onlarin
fosadlarinin prognozlasdirlmast masalolori vo tisullar: tohlil
olunub.

B.A. BEJIMEB

OPI'AHU3AIIUS ITEPEBO30OK
U MEHEJ2KMEHT

BAKV- 2018

B.A. Beues. Oprannsanus nepeBo3oKk U MeHeIKMEHT.
Vuebnuk. baky, Hamwonamenas  Axamemuss ABuanmw,
2018, 402 ctp.

IIpencraBneHHbIH y4eOHUK CHOCOOCTBYET
yrIIyOJICHHOMY OCBOEHHIO MaTepHaia JEKIIMOHHBIX KypCOB
U MPUOOPETEHUIO HABBIKOB PEIICHUS MPAKTUYECKUX 3a/1au
U CUTyallud, DPa3BUTUI0 YMEHMs CBS3bIBaTh BOIPOCHI
TEOPUH C IPAKTUKOM XO3SANUCTBEHHOM M YIIPABIECHYECKON
NEATENIBHOCTH, JIelaTh BBIBOABI M TMPEUIOKEHHUS 11O
yAy4IIEHUI0  paboThl  TPAHCHOPTHO-IKCIETUTOPCKUX
NPEAIPUATHH.
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MUNDORICAT

AVIASIYA TEXNIKASI

Pilotsuz ugus aparatlarinin qrup uguslarinda maye-kristal siizgocli hiperspektrometrlor
vasitasilo aparilan 6lgmolorin optimallagdiriimasi

F.G. AZayev, G.V. OlIYEVa.....cocuiiiiiiiieieeiee ettt 1
Ballistik todqiqatlarda totbiq edilon siiratdlgonlor
R.N. Nobiyev, Q.I. Qarayev, V.A. ABbaSOV .........ccccerriirriieriiriieriereeseesse e, 7

AVIASIYA ELEKTRONIKASI

NANO SiO; birlosmasinin elektrik xiisusiyyatlorina neytronla siialanmanin tosiri

L N IRV 1= o o L7 USROS 12
Tutum duygaclar ii¢iin avtogenerator sxemloarinin todgiqi
R.N. Nabiyev, Q.I. Qarayev, R.R. RUStOMOV.........cccoiiiiiiiiiiiiic e 26

HAVADA HORODKOTIN IDARO OLUNMASI

Ucus moalumatlarinin geydiyyati vo emalinin mévcud metod va vasitalorinin
arasdirimasi
NNL KOIDIYEV. .t 34

AVIASIYA TOHLUKOSIZLIYI
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