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iKi AVTOGENERATORLU DIiFERENSIAL TUTUM QURGUSU
Nabiyev R.N., Qarayev Q.I., Riistamov R.R.

Milli Aviasiya Akademiyasi

Moaqalads perimetrin muhafiza-xobardarliq sistemlori iigiin islonilmis tutum qurgusunun
strukturu, qurasdirimasi, funksional imkanlary, texniki parametrlori, qurguya daxil olan
rogomsal montiq elementlorindo  qurulmus diferensial tutum duygacimin konstruksiyast,
duygacin sxeminda biri signal, digari etalon gismindo tatbiq edilan iki avtogeneratorun sxemlori
tosvir edilib. Tezlikmuayyanedicisi gisminda toplu parametrli elementlordan istifada etmadan
ragamsal mikrosxemlorda quruldugda avtogeneratorlarin sxemlarinin sadalasdiyi vurgulanib.
Eyni sxem Uzro qurulmus avtogeneratorlardan etalon qisminda totbiq edilanin, kvars
generatorundan istifado etmadan atraf muhitin dayismasina adaptasiyasinin avtomatik yerina
yetirildiyi geyd edilib.

Acar sozlar: mulki aviasiya, aviasiya tohlikasizliyi, muhafiza-xabardariig sistemi,
diferensial tutum duygaci, avtogenerator, montiq elementi, hassas element, telefon saha kabeli.

Hal-hazirda, aviasiya tohliikasizliyini toamin etmak {iglin preventiv todbirlordon hesab edilon
obyektlorin perimetrinin miihafizosi, miilki aviasiyada osason avtomatik idars olunan vo inteqrasiya
olunmus miihafizo-xobardarliq sistemlori vasitosi ilo yerino yetirilir [1, 2]. Miihafizo-xobardarliq
sistemlorino bir ne¢o nozarat konturunun optimal inteqrasiyasi effektiv tohliikasizlik kompleksini
hazirlamaga imkan verir [3, 4]. Genis spektrli nozarat konturlarindan birini, adston dayaniqligi vo
etibarliligi ilo forglonan diferensial tutum duygacli tutum qurgular togkil edir [5-8].

Mogqalada moqgsad, perimetrin  mihafizo-xobordarliq sistemlori Uglin  rogomsal mantiq
elementlorinds yi1gilmis iki avtogeneratorlu diferensial tutum duygachi muhafize qurgusunun
yaradilmasi vo quragdirilmasi xiisusiyystlorinin mioyyonlosdirilmasindon ibarotdir.

Tutum qurgusunun strukturu. Tutum qurgusu, hor birinin girisino ayriligda hassas
element (HE1, HE2) birlosdirilmis - iki avtogeneratordan (AG1, AG2); iki tezlikdlgondon (TO1,
TO2); iki kontrollerdon; bir akkumulyator batareyasindan (AB) va bir noutbukdan toskil olunub
(sok. 1).

Hermetik gab Weial korpas

HEI

G
Tezkik Nl : 30T2ME+ A
Tezlik Ne2 : 306989+ ﬂ AB

HE2

AG2

Farg: 21500

01 SAGY

Noutbuk

Sok. 1. Tutum qurgusunun: a - imumi goriniisi, b - struktur sxemi

Giriglarina hassas element birlogdirilmis va biri 6lci, digari etalon gismindas tatbiq olunan iki
avtogenerator birlikdas, tutum doyismasini tezlik doyismasina ¢eviran 6l¢l ¢eviricisindan ibaratdir.
Cixis signallarmin forgi muqgayiso edildiyi Gglin 6lgl ceviricisi magalods diferensial tutum duygact
adlandirilib.
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Hassas element gismindos, I1-274M markal1 telefon saha kabelindan istifads edilir. Bu kabel
asagida yazilan konstruktiv-texniki xtsusiyyatlora malikdir [9]:

- kabel bir-birino burulmus iki naqilden ibaratdir, bu da birinci, kabelin taskil olundugu
nagillordo yaranan elektromagnit maneslorinin otraf mdihito, ikinci, kabelin qosulmus oldugu
cihazlara xarici elektromagnit maneaslorinin tosirini shamiyyatli dorocods azaldir;

- har naqil, izolyasiya materialindan imumi ortiik ilo shato olunmus dord mis teldon vo
bunlarin qirilmaya qarst mohkomliyini artirmaq ti¢lin nazords tutulmus ti¢ sinklonmis polad teldan
hazirlanir;

- izolyasiya guclu deformasiya va ya qirilma yiiklonmalorina hesablanib;

- tellorin diametri kigik oldugu ti¢iin hom nagillor, ham ds kabel kifayat qadar elastikdir.

Kabel, sabit vo ya doyison coroyanli, uygun olaraq 120 V vo ya 230 V gorginlikli
sobakalords Kicik gicli yiklor Gglin nazards tutulub. Onun elektrik 6turtct diroklari boyunca,
bltun nov torpaq sahalarinds va ya qisa miiddatds sulu saholords tatbigqi mumkandur.

Qeyd edilon xususiyyatlor I1-274M markali telefon saho kabelindon muxtalif relyefli
sahalords hassas element gismindos istifado etmoyo, genis orazilords perimetr Uzro montaj islorini
operativ yerina yetirmoya vo yiiksok etibarliga malik, daha somarali nozarst konturu qurmaga imkan
Verir.

Avtogenerator. Diferensial tutum duygacinda, signal vo etalon tezliklorinin alinmasi {iglin
Olc ceviricisi gisminds, har biri U¢ montiq elementinds qurulmus iki avtogeneratordan istifads
edilib [10]. Avtogeneratorlar, daxilinde dord VO-YOX mantiq elementi yerloson K155J143 markali
iki rogomsal mikrosxemdos yi1gilib. Bu mikrosxem K155 seriyali rogomsal inteqral mikrosxemlarin
baza elementidir. Mantiq elementlarini mikrosxem daxilinds yalniz elektrik qida xatlori birlogdirir:
gida garginliyinin musbot vo monfi qutblori uygun olaraq, mikrosxemin 14-cli vo 7-ci ayaqlarina
totbig olunur. Ragamsal mikrosxemlarin gida gorginliyi tatbiq olunan ayaqlari prinsipial sxemlardo,
adoton gostarilmir.

Qeyd olunan mikrosxemin analoglarindan, moas. 7400 markali mikrosxemdon istifado
edildikdo, avtogeneratorlarin ¢ixis tezliklorinin giymotinin forqli olmasi, diferensial tutum
duygacinin iglomo prinsipini doyismir.

Akkumulyator batareyasinin garginliyinin, eloca do otraf mihitin doyigsmosindon asili olaraq,
hor iki avtogeneratorun tezliklori doyisir. Bu zaman, hassas elementloro yaxinlasma olmadiqda
yanlis isadiismalorin bas vermasini shomiyyatli doracado azaltmaq ve ya onlarin qarsisini almaq
iclin avtogeneratorlarin tezliklorinin forqi miimkiin qodor sabit qalmali vo ya verilmis miioyyon
hodd giymotindon konara ¢ixmamalidir. Tezlik forqino qoyulan bu tolobin 6donilmasi {i¢iin hossas
elementlorin handosi oOlglilori borabor gotiiriilmiis, bir mikrosxem daxilinda yerlagan mantiq
elementlori, avtogeneratorlarin sxemloarinds simmetrik ¢arpaz paylanilib [11].

Montiq elementlorinin avtogeneratorlarin sxemlorindo simmetrik ¢arpaz paylanilmasi
asagidaki sokilds yerino yetirilir:

- Bir rogomsal mikrosxem daxilinds yerlogon dord “VO-YOX” mantiq elementindon DD1.1,
DD1.2 birinci, DD1.3, DD1.4 iso ikinci avtogeneratorun sxemino qosulur. Ikinci rogomsal
mikrosxem daxilindo yerloson dord “VO-YOX” montiqg elementindon DD2.1, DD2.2 birinci,
DD2.3, DD2.4 isa ikinci avtogeneratorun sxemina qosulur (sok. 2). Oks olage yaratmaq Ugun
avtogeneratorlarin girislori ilo ¢ixiglar1 birbasa: I avtogeneratorda DD2.1-in ¢ixig1 DD1.1-in girisina,
I avtogeneratorda DD2.3-iin ¢ixis1 DD1.3-0n girisina birlogdirilir.

Belo qosulmada, oks olage ddvrolorindo RLC elementlarindan istifado edilmir vo
mikrosxemlor yuxari sorhad tezliyinds isloyir. Cixiglarina qosulmus dovralorin avtogeneratorlarin
ising tosirini aradan qaldirmagq ii¢iin onlarin ¢ixislarina qoruyucu (bufer) kaskad gisminda, uygun
olarag DD2.2 vo DD2.4 mantiq elementlori qosulub.

Tezlikolgan. Diferensial tutum duygacinda, yarimfabrikat halinda Cin istehsali olan, ticarat
toyinatlh iki odad tezlikdlgan cihazdan istifads edilib. Model némrasi “SKU00653” olan ragamsal
cihazlarin texniki parametrlari vo igslomo prinsipi ilo internetds [12] tanis olmaq miimkiindiir.
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Tezlikdlgon cihazin 6lgii traktini iki hissaya bOlmok olar. Birinci hissados tezlik bolicusu,
ikinci hissado mikrokontroller istifads edilir. Tezlik boliiciisii girisa verilon signalin tezliyini 64-2
bolr, bu giymots asason mikrokontroller tezliyin hagiqi giymatinin hesablanmasini yerina yetirir.

HE1 HE2

I avtogenerator II avtogenerator

Cixs 1' Cixis 2*
Sok. 2. Hassas elementlor qosulmus iki avtogenerator sxemi

Tarkibindas tezlik boliiciisiiniin olmasi, avtogeneratorlarin tezlik giymatlorina vizual nozarst
etmokla borabar, tezlikdlgon cihazin iki avtogeneratorlu diferensial tutum duygacinda asagida qeyd
edilon faydali tothigine sabab olub.

Yuksak tezlikli signalin 64-0 boliinmiis nisboton asagi tezlikli qiymati tezlik bollcisunin
¢ixisindan noutbuka otiiriilmoak Ug¢lin kontrollers verilir. Belalikls, kontroller gisminds totbiq edilon
Arduino Uno modulu vasitasi ilo nisboton asagi tezlikli signalin emalinin yerino yetirilmasi, olavo
qurguya ehtiyac olmadan miimkiin olur.

Konstruksiya. Avtogeneratorlarin yigilmis oldugu c¢ap 16vhosi dasiyici altligdan va
gapaqdan toskil olunmus metal govdonin igarisindo yerlosdirilib. Diferensial tutum duygacin
elektromagnit maneslorino qars1 dayanmigligini artirmaq {igiin dasiyict althiq vo gapaq, 1 mm
galinhiqlt maqnit xassali metaldan hazirlanib. Metal gévdanin 6n hissasinds yerlogon sokkizragamli
tezlikblcon cihazlar vo arxa hissoasindo yerlogon birlogdiricilor, dasiyict althiga barkidilib.
Birlosdiricilor tezlikélgon cihazlara va diferensial tutum duygacina akkumulyator batareyasini va
hossas elementlori qogsmagq tigiin nozards tutulub.

Muhafizo caparinin qurulmasi. Diferensial tutum duygacinin is prinsipi, yaxinlagma
zaman1 miihafizo goparini toskil edon iki hassas elementin Yera nozaron tutumlarinin doyismasine
asaslanir. Miihafiza goparinin Xatlorini toskil edon HE-lor bir-birina va Yer sothina nazaran paralel
yerlosdirilir (sok. 3) [13].

Qeyd etmok lazimdir ki, hassas elementlor Yer sathino paralel olarag, oks istigamatlords
yonalmoklos duiz xatt (izro qurasdirilarsa, onlarin hor birino eyni anda barabar sayda eyni ¢okili insan
(pozucu) yaxinlasanda tezliklor forginin sifira borabor vo ya ¢ox kigik giymoto malik olmasi
sobabindon “Hoyacan™ signalinin yaranmasi ehtimali shamiyyatli doracads azalar. Lakin belo bir
halin real hoyatda bagvermo ehtimali ¢ox kigikdir.

HE-lori avtogeneratorlara qosmagq tiglin koaksial kabeldan istifads edilib. Sok. 4-do, |1 - HE-
ni avtogeneratora qosmagq tglin istifads edilon birlasdirici naqilin vo ya koaksial kabelin uzunlugu,
I> - HE-nin uzunlugu, d - HE-lor arasindaki mosafs, h - HE-larin Yer sothindon hundurltyddr.
Birlosdirici naqil gismindos telefon saha kabelindan, koaksial kabel gisminds dalga miigavimati 75
Om olan PK 75-4-11 markali kabeldan istifads olunmus va har ikisinin uzunluglari Iz = 1 m segilib.

Kontroller. Avtogeneratorlarin ¢ixis signallarinin noutbuka oOtiirtilmasi G¢tn iki Arduino
Uno modulu istifado edilir vo avtogeneratorlarin tezlik signallart noutbukda, yazilmis Unity
program tominati vasitaSilo geyds alinir, tezlik giymoatlori migayise edilir vo aralarindaki forg
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monitorda gostorilir. Forgin giymatindon asili olaraq hoyacan signali yaradilir. Arduino
modullarinda vo noutbukda yazilmis proqramlarin alqoritmlarinin blok-sxemloari vo baslangic
kodlar1 uygun olaraq [14]-do verilib.

L I,

AG1

/ /\HE-lar
AG2
WW 7

Sok. 3. Diferensial tutum duygacinin hassas elementlarinin: a - yerlosma sxemi, b - arazids quragdirilmig
goriniisi

Pozucunun askaredilmasi ehtimali. Meteoroloji radiolokator obyektinin perimetrinin dérd
zonasinin (N; = 4) har birinds bag vera bilon geyri-ganuni mudaxilslorin diferensial tutum duygacli
muhafizo qurgusu vasitasi ilo askar edilmasi ehtimali magals [15]-0 asason hesablanib. Bu miihafizo
qurgusunun agkaretmo qabiliyystinin havanin aydinliq derocesinden asililiginin nazors g¢arpacaq
godar olmadigina (4 = 1) goro hesablamalar zamani yalniz illik iqlim soraitindon (w = 0,7) asililiq
nazara alinib [15]. Bunun {igiin obyektin perimetrinin uzunlugunun - lper. = 200 m; dayanight vo
etibarli identifikasiya zonasinin uzunlugunun - lonatex = 500 m; miisahide zonasinda pozucunun
askaredilmo ehtimalinin - Pzonaper. = 0,950; zonada texniki vasitalorin sixliginin artma omsalinin -
atexzont = 2,57; orazinin daxilinds yerloson tohliikali obyektlorin saymin - v = 2 (elektrik xatti vo
navigasiya obyekti) oldugu nozors alinmis vo perimetrin har bir zonasina diigan texniki vasitalorin
say1 - Nzonaltex, €loca do muhafizo qurgusunun texniki xiisusiyyatindon asili olan amsal - peex toyin

edilib:

N nte. 1
Neonatcen. = Ne =77 — =4 500 A 1,13.
ety 200 _ .
(I F. - (1 - atsx.zan:z]v) (500 (l 2:5?] 2)
zonal.tex
onntz.ps:'.
Yeew. = ﬁ = 237500
zonal.tex,

Nzonattex. = 1,13 va prex. = 237500 giymatlori toyin edildikdan sonra pozucunun tshlikali
orazilordo ideal (4 = 7 vo w =1) va illik iglim (2 = / vo w = 0,7) soraitinds askaredilmo ehtimallar
(Pid.askvg Piq.ask) hesablanib:

a) A =1 vow =1 olduqda:

-A-w
Yrez, _)®texzona ‘Nzonautex, —

Pgase =1—(1-
? 1+ (Ezunal.tex.]_

237500 1.1\ 257 113

B 1_( _m) ~ 0.999

b) A =1 vow = 0,7 oldugda:

_ Frex - A-w
1+ {‘T'z.nnal.tex.)z

—_ 237500-1- 0,7 227 - L13

=1- (1)

}ﬂux.tn na Nzonaiter —

Pigasie =1 —(1

* 0,958.
Gorundiya kimi, tohlukssizlik zonasinda yerlogon obyektlorin orazisinds bas vera bilon

geyri-ganuni mudaxilalorin ideal vo illik iglim soraitinds (yagis, qar, toz, duman va s.) agkar
edilmasi ehtimallar1 uygun olaraq, Piz.ag~ 0,999 Vo Pig.au = 0,958-0 borabardir.
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Diferensial tutum duygacimin funksional imkanlar1 vo texniki parametrlari. Konar
soxslor miayyan masafays godar hassas elementin birins yaxinlasanda vo ya ona toxunanda, hassas
element koasilonds va ya onun izolyasiyadan agiq hissasi Yera toxunanda hoayacan signali iso diisiir.
Bir noforin yaxinlasmasi zamani hoayacan signalinin etibarli iso diismoesi U¢ln tominat verilon
hossasliq masafasi 3 m-don azdir.

Coadval 1-ds iki avtogeneratorlu diferensial tutum duygacinin texniki parametrlori verilib.

Cadval 1
Iki avtogeneratorlu diferensial tutum duygacinin {imumi texniki parametrlori
Parametr Qiymat

Qida gorginliyi, V 9-12
Hassas elementsiz avtogeneratorlarin is¢i tezlik diapazonu 16-17
(mikrosxemin markasindan va niimunasindan asili olaraq dayisir), MHs
Miihafizo ¢oparinin maksimal uzunlugu, m 500
Etibarli hossasliq moasafasi, m 2,5-3
Corayan sorfi, mA-dan ¢ox olmayaraq 100
Qida gorginliyi verildikdon sonra cihazin iso hazirliq vaxti: saniya 60
Iso diisondon sonra qurgunun hazirliq miiddati, saniyadon ¢ox olmayaraq 30
Askaretmo ehtimali:
a) ideal iqlim soraitinds 0,999
b) illik iglim soraitindo 0,958
Is rejimi geco-giindiiz

Belalikla, muhafiza-xobardarliq sistemi tigiin islonilmis iki avtogeneratorlu diferensial tutum
duygacinin avtogenerator sxemlorinda tezlikmiiayyonedicisi gisminds, toplu parametrli aktiv va
reaktiv elementlordon (RLC), eloca do tezliyin kdklonmosi zamani digor yarimkegirici cihazlardan
istifada edilmir. Bu zaman novbati tstinluklor slds edilir:

- sistem maksimal hassasligla islayir;

- toplu parametrli RLC elementlorinin vo cihazlarin parametrlorina goyulan yiiksak taloblor va
tezliyin kondensatorlara aid olan kohnolmo effektindon asililigi aradan qalxir, sxem
sadolosir, etibarlig1 artir.

Notica: Diferensial tutum duygacinda iki avtogeneratorun signal vo etalon gisminds
istifadasi, etalon generatorda kvars rezonatordan istifado etmodon mihafizo qurgusunun otraf
mihitin doyismasino avtomatik adaptasiyasina imkan verir. Tezlikmiiayyanedicisi gisminds toplu
parametrli elementlordon istifado etmadon sxemlarini sadslosdirmok magsadi ilo avtogeneratorlari
rogomsal mikrosxemlords qurmag mogsadouygundur. Bir mikrosxem daxilinda yerloson cit sayda
montiq elementlorini hor iki avtogeneratorun sxeminds simmetrik ¢arpaz paylanmasi onlarin
xarakteristikalarinin eyni doyismosini tomin edir. Bu halda, torkibinds yerlogon montiq
elementlorinin sayindan asili olaraq bir, iki, vo ya U¢ rogomsal mikrosxemdan, elocoa do analoq
mikrosxemlordon istifade etmok mimkundir. Muxtalif név mikrosxemlordon istifado etdikdo
diferensial tutum duygacinin ¢ixis tezliklarinin forqli olmasi, tutum qurgusunun igloma prinsipini
doyismir.

Obyektlords bas vera bilon, geyri-ganuni mudaxilalorin agkar edilmasi ehtimallarinin kifayot
godor yuksak olmast (Pig.ask =~ 0,999 Vo Pigask = 0,958), iki avtogeneratorlu diferensial tutum duygach
muhafizo qurgusunun aviasiya tohllkasizliyi sisteminds istifado olunmasinin effektivliyini
muoayyanlosdirir.
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JHOOEPEHI[HAJIBHBIH EMKOCTHBIH JATYHK C IBYMA ABTOTEHEPATOPAMH
Habuee P.H., I'apaee I .H., Pycmamos P.P.
Hayuonanvuas Axademusn Asuayuu

B cmamve onucana cmpykmypa, ycmanosexka, (QYHKYUOHATbHBIE G03MOICHOCHU U MEXHUYECKUe
napamempusi eMKOCIMHO20 YCMPOUCmed, paspabomaniozo 0 CUCIEM OXPaHbl U ONOGeweHUs nepumempa.
IIpusedena Koncmpykyus Oupgepenyuansho2o emKOCmHO20 OamuuKa, NOCMPOEHHAs HA YUPPOBbIX
Jo2uyeckux snemenmax. llokasanvl ocobennocmu nocmpoenusi cxem 08yX a8Mo2eHepamopos, UCNONb3YeMbIX
8 cxeme oamuuKa, O0UH U3 KOMOPbIX UCNONb3YEMCs KAK CUSHANbHBIU, OpY2oll — ONOpHbII. YKasano, umo npu
HenpumeHeHuu 8 Kaiecmee 4yacmomo3aoaoujux 21eMeHmos ¢ COCPeOOMOYEHHbIMU NapamMempam, cxema
asemozenepamopog ynpowaemcs. Ommeyeno, 4mo 0OUH U3 O8YX, NOCMPOEHHbIX NO OOUHAKOBOU cXeme
a6mMo2eHepamopos, UCHONb3YeMblll 8 Kauecmeae IMANIOHHO20, A0ANMUPYEmcs K USMEHEHUSIM 6HeuHell cpedbl
aA8MOMamu4ecKu.

Knioueevie  cnosa:  cpascoanckas — asuayus, — a8UAyUOHHAs ~— OE30NACHOCMb,  OXPAHHO-
onogecmumenvHas cucmemd, Ou@OepeHyuanrbHo-eMKOCMHO  O0amuuK, a8mo2eHepamop, JNo2UdecKull
I/IeMeHm, YY8CMBUMENbHbLU dJIeMEHM, MelehOHHbII NOeGoU Kabey.

DIFFERENTIAL CAPACITIVE SENSOR WITH TWO AUTO GENERATORS
Nabiyev R.N., Garayev G.l., Rustamov R.R.
National Aviation Academy

The article describes the structure, installation, functionality, technical parameters of a capacitive
device, developed for security and warning systems of the perimeter and differential capacitive sensor design
built on digital logic elements. The peculiarity of constructing circuits of two autogenerators used in the
sensor circuit, one of which is used as a signal, the other is a reference was given in the article, as well. The
author emphasized that the circuits of auto generators are simplified when placed on digital chips without
the use of lump parameter elements as a frequency determinant.

It was noted that one of the auto generators which built according to the same scheme, which is used
as a reference, automatically adapts to changes of the external environment.

Keywords: civil aviation, aviation security, security-warning system, differential capacitance sensor,
autogenerator, logic element, sensitive element, telephone field cable.
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NCCIEJOBAHUE JOCTOBEPHOCTH HEPEJAYN COOBILIEHUA
MYJBbTHUCEPBUCHOI'O TPA®UKA B KOPIIOPATUBHBIX CETAX CBA3U

Hcmaniaos .M., U6parumos B.I'.2, Baxtusipos U.H. 3

Harmonasnpuast AxageMust ABuarnuu *

Asepbaitmxanckuii Texauueckuii Y usepcuter?
Asepbaiimxanckuii [ocynapctsennsiii Yuusepcuter Hedru u [Tpombimnensoctu®

Ipoananusuposanvt Memoovl YayuueHus XapaKkmepucmux 00CMOSEPHOCIU nepedaiu
coobweHull 8 KOpnopamuguvlx cemsx cesasu. Hccnedosanvt sgpgexmusHvie  Memoobl
MOOYAAYUU, MPAKMOE cCUCHeM nepedadu, 06pabomkuy u npuema coooweHull, UCMOYHUKY NOMeX
U Koppekmupyrwue KOObl Npu HeKozepeHmHom Memolde npuema. IIpednoscen nooxoo K
NOCMPOEHUIO MAMEMATNUYECKOU MOO0eIU OYEHKU YPOGHS NOMEXO3AWUUEHHOCU MPAKINO8
cucmem nepedauu, odbpabomku u npuema coobwerur naxemos. Ilocmpoena 06006wennas
CMPYKMYPHO-QYHKYUOHANbHASL CXEMA NPUEMHUKOS CUCHALA CO CIYYAUHOU HAYAIbHOU Gaszoil ¢
CO2NACOBAHHBIM (PUTLINPOM.

Honyuenvl  ulpadicenus, oyenusarowue BEPOSMHOCIU — UCKAICEHUS  NAKEeMO8,
OMHOUIEHUS. CUSHATI-NOMEX, GEPOSIMHOCTNU NOMEPU NAKEMO8 U KOIPGuyuenm 6umosou omuoKu
npu HEeKO2EPEHMHOM Memooe Npuema.

Ha 6asze naxema pacwupenuti Communications Toolbox u cmandapmmuoti cpeovt
Matlab npouszeeden pacuem u mooeruposanue cucmem ces3U € NOMEXOYCMOUUUBHIM
NPUEeMHUKOM Npu  HeKkoeepenmuom npueme. Hcnoawsys epaguueckyro cpedy BERTool
paccuumanvt u nocmpoenvt 2paguxu BER (Bit Error Rate) oas zadamnozo ouanazona
nokasameneti SNR (Signal Noise to Rate).

Knrwuesvie cnosa: nomexoycmonuusocms, 6eposimHoCmb HOMeEPb NAKemd, OMHOULeHUs
CUSHAN-NOMeXd, CKOPOCHb KOOd, 8ePOSIMHOCMb UCKANCEHUs NAKeMd, HEeKO2epPeHMHbIL Npuem,
KOOep Kanaua, 6eposimHOCmb OWUOKU, 0eMOOVASsmop, Kodp@uyuenm nepedawu mooema,
MYTLMUCEPBUCHAST KOPROPAMUBHASL CEMb.

Beenenue. B HacTosmee BpeMs B yCIOBUSAX OCTOSHHOIO POCTA CIIEKTPA MYJIbTUMEIUNHBIX
yCIYT, IPEJOCTaBIIEMbIX CUCTEMaMH MYJIbTHCEPBUCHBIX CETEH CBSA3M, YBEIMUUBAIOIIErOcs 00beMa
nepeaaBacMbIX IMOTOKOB ITAKCTOB, CTPEMUTCIBHOI'O POCTa Tp€60BaHI/II\/'I K HOMGXOYCTOI\/’I‘-II/IBOCTI/I
npuemMa cooOLeHUH BOIMpPOCh 3((HEKTUBHOTO pacrlpeeseHns YaCTOTHOIO pecypca KaHaua CBSI3U
BCTalOT HauboJiee ocTpo. BaxkHBIM cpenn nepeducIeHHbIX MoKa3zaTesnel B KOPIOPATUBHBIX CETAX
CBSI3U SBIISIETCS JIOCTOBEPHOCTH IEpeadyn COOOLICHHUI MAaKeTOB MpPU OKa3aHUM MYJIbTUMEIUHHBIX
YCIIyT.

JloCTOBEpHOCTh (DYHKIIMOHUPOBAHUS KOPIIOPATHUBHBIX MYJIbTHCEPBUCHBIX CETEH CBS3M B
YCII0BUAX BOS}IGﬁCTBHH MHOXECTBA PA3HOPOJHBIX ITOMEX Tpe6yeT BHEAPATE HOBBIC MOAXOAbI U
MO/IEJIH, TIO3BOJISIONINE 00ECIICUNUTh Ha KaHAJIbHOM YPOBHE ITOMEXO03AIUIIIEHHOCTh TPAKTOB CUCTEM
nepenaun, oOpaboTku u npuema coobuieHnil. Co3aHre HOBBIX KOPIOPATUBHBIX MYJIbTHCEPBUC-
HBIX CeTe CBS3M C KCIOJIb30BAaHHUEM apeH/bl KaHAIbHOTO pecypca, (PYHKIMOHHPYIOUMX B
YCII0BUAX BOS}IGI\/’ICTBI/ISI HCTOYHHKOB IIOMEX HMeeT OOJIbIIIOE 3HAYEeHUE 1A 3aJa4u  OLICHKH
[IapaMeTPOB OMEXOYCTOMYMBOCTH. YUMTBHIBas 3TO, 3aJadya IPEIBAPUTEIBLHOM OLIEHKH YpPOBHS
ITOMEXO3AIIUIIEHHOCTH UCCIEAYEMON CUCTEMBI CBSI3H SIBISIETCS aKTyalbHOM.

B paborax [1, 2] nmpoaHanmu3upoBaHbl METO/bl MOBBIMIEHUS JTOCTOBEPHOCTH Iepeaun
COOOIICHUI M yMpaBlIeHUs] KaHAIBHBIMU pecypcamu. B paborte [3, 4] uccienoBaH onTHMaIbHBIN
MIPUEM JIUCKPETHBIX CUTHAJIOB U OIpe/esieHa BEPOSATHOCTh OLIMOKH.
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B nanHoil paboTe paccMmarpuBaeTcsi pelieHHe CHOPMYIMPOBAHHOW BBIIE 3a4aYdl —
UCCIIEIOBAaHNE M OLIEHKa XapaKTePUCTUK JOCTOBEPHOCTH IIiepeqauyd COOOLIEHUI NakeToB B
KOPIOPAaTUBHBIX MYJIBTUCEPBUCHBIX CETSAX CBS3H.

Ob0masi mocranoBka 3ajgadyd. CHCTEMHO-TEXHMYECKUN aHanu3 mokasan [4], dro ist
MOBBIIIEHUST JOCTOBEPHOCTH IEpeNadyd COOOIIEHUI MaKeTOB B KOPHOPATUBHBIX CETAX CBS3U
1enecoo0pa3Ho UCHOIB30BaTh HU(POBBIE METOABI MOAYJISIMU U MOMEXOoycToilunBble Koabl. [lof
[IOMEXOYCTOMUMBBIMM KOJaMH IIOHUMAIOT KOJbl, IO3BOJIAIOIINE OOHApYy)XUBaTb W HCHPABIATH
OIIMOKY, BOSHUKAIOUINE B PE3yJbTaTe BIUSHUS Pa3IMYHBIX UCTOUYHUKOB NoMex. KoaupoBanusie u
MOZYJIUPOBAHHBIE CHUTHAIBl IIEPENAIOTCA 10 KAHAIY CBA3M K IIPUEMHOMY YCTPOMCTBY, TIZ€
peanusyercs 3amada BoccraHoienus [1, 3].

[IpoBenenHsie uccienoBanus mnokazanu [S5, 6, 7], 4TO JOCTOBEPHOCTH SIBIISIETCSI OAHUM W3
OCHOBHBIX IOKa3aTeliell KauecTBa padOThl KOPIOPATUBHBIX ceTeil u cucteM cBs3u. ObecneueHue
JOCTOBEPHOCTH (YHKIMOHHUPOBAHUS HCCIENYEMOH CHCTEMBI CBSI3M B YCIOBHSIX BO3JCHCTBUS
ClIy4alHbIX HMCTOYHHUKOB IIOMeX Kak aamutuBHbIX N, (t), wummynscHbBIXN,(t), Tak #

MYJIbTUIIMKATUBHBIX N (t) moMex TpeOyeT MOCTPOEHUs] MOMEXOYCTOWYMBOM CHCTEMBI CBS3H,

MO3BOJISFOIIEN aIalITUPOBATHCS K MEHSIOIICHCS CHIHAIBHO-TIOMEXOBOM OOCTaHOBKE M COXPAHSTh
CIIOCOOHOCTH Iepeadr COOOIICHUI TAKETOB MOJIE3HOTO U CIYKEOHOTO TPaQHKOB.

Takum 00pa3oM, BO3HUKAET 3a/1a4a MOMCKA TAKOTO YPOBHS OTHOIIeHHs curHain-mmomex OCII
SNR(N,, E,) (Signal Noise to Rate) u >KBHBaJICHTHOW HEPTUU CHUTHAIOB E,, KOTOpBIA ObLT ObI

29

ONTUMAJIbHBIM 10 KPUTEPUIO MUHUMYMa BEPOATHOCTU OLIMOKU P, NP 3a1aHHON MHTEHCUBHOCTU
nomexu N, B KaHaje cBsa3u. IIpu 5TOM 3a7ada CBOOUTCA K HAXOXKICHHUIO TAKOIO ONTUMAJIBHOIO
3HAYEHUS JOCTOBEPHOCTU IPHEMA JUCKPETHBIX coolmmeHuil D,,(E), NpU KOTOPOM BEPOSTHOCTb
omnOku P,, MPUHUMAET HaUMEHbIlee 3HAUYE€HUE NMPU TpeOyeMOM ypOBHE NOMEX B TPAKTE CHUCTEM

nepenayn:
. 2 2
D,,(E)=Argmin[P, (Ny",E,,h*)] , h* =SNR(N,,E,) (1)
NG
rae N, — CHexTpajgbHas IUIOTHOCTh MOIIHOCTH DJKBUBAJICHTHOM IIOMEXH, h? — mokasareJb

OTHOIICHHA CUTHAJI-TIOMCX B TPAKTEC CUCTEM IEPCaavn.
BHpa)KeHI/IH (1) OIPEACIIIOT CYIIHOCTH pacCMaTpuBacMOro HOBOI'O ITOAXOJa € YyYE€TOM
HMHTCHCUBHOCTH IIOMCXHU NO B KaHaJl€ CBA3M M DKBUBAJICHTHOM OHEPIrUunu CHUI'HAJIOB, Ha OCHOBC

KOTOpOHM Ipeuiaraercss MaTeMatudeckas Mojaenb (MM) olieHKH ypOBHsS NMOMEXO3aIMIIEHHOCTH
TPaKTOB CUCTEMBI Iepeadn AUcKpeTHbIX coobmennid. OCII Ha BXoJe IpUEeMHUKa SIBJISIETCS OJJHOU
U3 OTNpENIeNIONUX METPUK P OLIEHKE KauecTBa pabOThl CUCTEM MEpeaayu.

s popmanu3oBaHHON MOCTAHOBKH ONMKMCAaHHOM BbIe 3a1a4u (1) crpoutcs MM cucremsl,
OCHOBHBIM Ha3Hau€HHEM KOTOPOM SBIISETCS CO3JaHUE CXeMbl (PYHKIIMOHUPOBAHUS TPAKTOB CHCTEM
nepenauu U popmanuzaius o0ecrnedeHrs MOMEX03alUIIEHHOCTH CETeH CBS3H.

CxemMa (pyHKIMOHMPOBaHHUS MCCIEAYEMBbIX IPHEMHHUKOB € COIVIACOBAHHBIM (PHILTPOM
NpHU HEeKOrepeHTHOM npueme. M3BectHo [5, 7], uyTo HccmeayemMas KOPIOpaTUBHAS CETh SIBIISETCS
CIIO)KHOW CHCTEMOH, BKIIOYAIOIIEd MHOMKECTBO CaMbIX pPa3HOOOpPA3HBIX KOMIIOHEHTOB TPAKTOB
CUCTEM Tiepenaud, oOpabOTKH M MpHeMa JUCKPETHBIX COOOIICHUH. DTH COCTaBbl 0OECTICUMBAIOT
3QQeKTuBHYI0 Tepenady M IOMEXOYCTOMUYMBBIA TNpHEM IHCKPETHBIX coodmienuit [4, 8] c
TpebyeMbIM ypoBHEM KauecTBa oocayxuBanus QoS (Quality of Service).

KadecTBO paboThI KOPIOPATUBHBIX CETEH CBS3U M JOCTOBEPHOCTH €ro (yHKIIMOHUPOBAHUS
BO MHOTOM 3aBHUCUT OT CKOPOCTH Mepeaaun MHGOpMAIUH 110 KaHaJlaM CBS3H, CUTHAJIbHO-KOJIOBOM
KOHCTPYKLIMU M METOJIOB MOYJISILIMU, KOTOPBIE CBSI3aHbI CO 3HAYUTEIbHBIMU WH(POPMALIMOHHBIMH,
YaCTOTHBIMHU U DHEPIeTUYECKUMU YPPEKTUBHOCTSIMH CETEN B LIEJIOM.

VYuuTeiBasg IOCTaHOBKY 3aJadd Ha pHUC. | TMpelcTaBieHa OO0OOIIEHHass CTPYKTYpHO-
(GyHKIIMOHATBbHAS CXeMa IPUEMHUKOB CUTHajla CO cllydyallHOM HadaiabHOU (a3oil ¢ cOrflacOBaHHBIM
¢unbTpom. OOOOIIEHHAs CcXeMa COCTOMT U3 TpeX BaKHBIX (PYHKUMOHAIBHBIX OJOKOB:
cornacoBanHbie GUILTPhl (CD1 1 CDy), aMIIUTYAHBIN AETEKTOp U pematoniue ycrpoiicta (PY)

9



Elmi Macmualor Cild 23, Ne2 - 2021

IpU TIOMOIIM KOTOPBIX PEIIAOTCS 3aJa4yd COTJIACOBAHHOW (DUIbTpanus MpU HEKOTePEHTHOM
nmpuemMe curHajoB. Jlayiee, cxeMa COCTOUT: U3 JIeKoaupyrotero ycrpoiictsa (YY) mist cBeprounoro
Koma, Onoka ¢unbTpa HUXKHHX dacToT (DPHY), oTcekaromero BBICOKOYACTOTHBIE KOMITOHEHTHI,

3JIEKTPOHHOIO KJII0Ya, 3aMBIKAIOIIErocsi B MOMEHT BpeMenu t =T, u PY, BelHOCAmIErO pemenne B
noie3y runoressl Hou H, .

PaccmoTpuM curHai, mpeAcTaBIAIOMMN co00i TapMOHHUYECKOE KojieOaHue Ha OTpe3Ke
[0,T.], dba3a koTOpOro comepsKUT C1ydaitHyt0 KOMIIOHEHTY f3 :

U(b,.t, 5) = A, t) cos[apt + o(t) + /5] )
Torna Ha BXoje MpUEMHHUKA CO CIIYYalHOW HadaJIbHOU (ha30il IPU HEKOTEPEHTHOM IMpHEME
Oyzmer peiicrBoBath curnan S(b,,t, f), npencrasmstomuii coboit cmecs monesuoro U (b.,t, ) u

Oemnoii rayccosckoit momexu N, (t) co cnekTpanbHOM MIIOTHOCTHIO MOIHOCTH N :
S,,t,p)=b,-U,t,8)+N_ (,N,), (3)

rae napamerp b. =0 opu nepenade nBordHOro HyJiiA U b, =11pu nepegaye IBOMYHON €IUHULIBL.
p po; p 1Y Y. . p P

SBBD{(t:l
(@lei]
Kep® ™ Awumm - -
5(t.bi) = L ,ueT;I?:rTop P(bils) t_;,T': Hy
S0 P T T Ry
S,c; ':t:' 1
B, || A
Ecgp®

Puc.1. O6006menHas cTpyKTypHO-(OYHKIIMOHATBHAS CXeMa IPUEMHHUKOB CUTHAJA
CO CITyJaifHOUM Ha4dalbHOU (ha30# ¢ COTIacOBaHHBIM (HIETPOM

Ha ocnoBe puc.l, (2) u (3) ompenenum CTPYKTypy ONTHUMAJIbHOIO HEKOTE€PEHTHOTO
MpUEeMHHKA. JTa 3a/ladya pelaeTcss Ha OCHOBaHUH OTHOIIEHUS mpaBaononoous |3, 4]:

H
A(S): T A, 4)

> HO
Bripaxkenue (4) ectb (pyHKIHMOHAT MPaBIONOJO0US U C YYETOM CIIy4alHOW BETUYMHBI [

OIKMCBIBAETCS CIIEYIOIINM 00pa3oM:
E, 25(b,T,,
AIS(®,.T.). ] =exp[—N—b+¥] , (5)
0 0

Boipaxkenuss (4) u (5) chnpaBeuBbl I CXEMbl ONTHMAJIbHOTO IPUEMHUKA Ha
COIJIACOBAHHBIX (PUIBTpPaAX MPHU UCIOJIB30BAHIMHM HEKOTEPEHTHOI'O METO/1a IIpUeMa.
B 000011eHHO# CTpYKType BaKHEWILEH 4acThO SIBISIFOTCSI TPAKThl CUCTEMBI Mepeaadn U
IIpUEMa, HAa KOTOPBIE BO3ACHCTBYIOT PA3JIMUHBIE CITydaliHbIE TIOMEXH:
N,,,(® = E[N, (), N, M, ®)], (6)
rae N, — HHTEHCUBHOCTb MOMEXH MOTEHIUAIBHON MOMEX0YCTOMUYMBOCTH ABOUYHON CHCTEMBI, T.€.
OJIHOCTOPOHHEH CIEKTPaIbHON TUIOTHOCTHIO MOIIIHOCTH CHUTHAJIa TIOMEXH U paBHA

N, =E,/2D[5], D[5]=05N, [ “u’(t)dt )

rae D[o] — nucnepcus ciydallHOM NOMEXM C HOPMaJbHOW pACHpEEIEHHON BEIMYMHOM &, T.€.
JHCTIEpPCUs OLITHOKH.

C 1enblo OLIEHKH CPEHEN MOIIHOCTH MOJIE3HOTO CUTHAaja P, , YAcia KaHaioB N, U ero
3aHMMAaeMOil MOI0CKHl YacTOT AF, HE0OXOJWMO Y4eCTh CHEKTPAIbHYIO INIOTHOCTh MOIITHOCTH

SKBHUBAJCHTHOH IMOMEXH, KOTOPAA BBIPAXKACTCA KaK

. E. N, -1
Ngn = e “Poc s (8)
2D[5] AF,

10
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VYyureiBas (8), anropuT™Mbl IpueMa JUCKPETHBIX COOOIIEHUU U, (t)u u,(t), mojaras, 4To

AIIPUOPHBIC BCPOATHOCTU I3TUX ABOHWYHBIX CHUIHAJIOB OJWHAKOBBI IIPHU SaI[aHHOﬁ HUHTCHCHUBHOCTHU
IIOMEXHU NO IIOTCHIMAJIbHAaA HOMGXOYCTOfI‘-IHBOCTB I[BOI/I‘{HOI;'I CUCTCMBI 3aBHCUT TOJBKO OT TakK

Ha3bIBAEMOM SKBUBAJICHTHON YHEPTUU CUTHAJIOB U ONPEACISAETCA CASAYIOIINM HHTErpaaom [6]:
T
2
E, = [u,®—u, () dt, )
0

N3 (9) cnenyer, 4TO BEpOSATHOCTH OMMOKH P, MEHbIIE y TOW JUCKPETHOH CHCTEMBI, y
KOTOpOW OOJIbIlIe SKBUBAICHTHAS SHEPIUsl HCIOJIb3YyeMbIX CHUTHAJIOB, HE3aBHCUMO OT (hopmbl
UCTIONIB3YEeMBIX TUCKPETHBIX cUTHanoB. Kpome toro, (9) ompenenser KBagpaT pacCTOSHUS MEXIY
CUTHAIBHBIMH TOYKaMH B TIpocTpancTtBe [ummbbepra E, =DZ[u,,u;], KOTOpBIA Tpebyercs Ha
OCHOBE aHaJIU3a CUTrHaja Ha uHTepBaie spemenu [0, T, ]

B Tpakre cucrem mepenayd JUCKPETHBIX COOOIICHUN OT BO3ACHCTBHS paznudabix MII
BO3HHKAIOT OIIMOKH, BHI3BAaHHBIE NICKAKCHUEM MTAaKETOB.

HccnenoBanne W OLEHKA BEPOAITHOCTHBIX XAPAKTEPUCTHUK JO0CTOBEPHOCTH TNpHEMA
coobmennii maxkeroB. C IeNI0 yIy4IICHHUS JOCTOBEPHOCTH INpHUEMa IaKeTa HCIOJIb30BaHbBI
CBEpPTOUHBIC KOJBI U MeTobl M-apHoi#l dazoBoit monyssiunu M-PSK (M-ary Phase Shift Keying),
00ecreunBaNIe BBICOKHE IMOMEXO3AIUIICHHOCTH CHCTeMbl nepenaun. CBEpPTOUHBIA KOA
G(m)=U(n,k)  xapakrepm3yercs OTHOCHTeNbHOH ckopocthio komaR, =(k/n)<1 u

u3opITouHocThi0 R . =1—R, . B nannom ciyyae nocne AJl npueMHHKa Ha OCHOBE HCIIPaBIIAIOLIEH

CIIOCOOHOCTH  CBEPTOYHOTO KOJa, BOCCTAHABIHMBAIOTCA OMIMOOYHBIC MAKETHl, BbI3BAaHHBIC
HCKXCHUSAMH JIaHHBIX. B cucreme ommbOka Ha CTOPOHE MOJydarens ObIBAaeT OJHO, IBYX H -
KpaTHOM, €CJI U3 N TIepeIaBaeMbIX CUMBOJIOB I-bI€ TTOJIYYCHBI C OIIMOKOM.

JUi OLIeHKH BO3MOXHOCTEW CBEPTOYHOTO KOJA 110 OOHAPYKEHUIO U UCIPABICHUIO OLIMOOK
MOXHO HCIIOJIb30BaTh MHHUMAIIBHOE PACCTOSIHIE WM MUHUMaIbHBIA npocser d, , <2t +1. Ecin

dnp =5 , MOKHO BHJCTDH, UTO KOJ MOXKCT UCIIPABUTH MUHUMYM IBC T00BIEC OITUOKHU TpaKTa.

Ha ocnoBe monenu Ha Bbixozne AJ] u JIY, BeposATHOCTH IMpHeMa KOJOBBIX COOOIIEHUM
MOHO OIEHUTH CJIEAYIOIIUM BBIpaXXKeHHEM [5]:

R=>Cr-@-P)" P, , (10)
i=0
n!
it(n—i)!’

YHUCJIO I/IH(i)OpMaIH/IOHHI)IX U TMPOBEPOYHBIX KOAOBBIX JBJIEMCHTOB, COOTBETCTBCHHO, P -

un

rae C!' — GuHOMUANBHBIA KOO(QQUIMEHT M3 N TON—i U paBeH C) = n=k+r, k, r —

BEPOATHOCTh UCKa)KEHUS MTAKeTa IIPU €ro nepeaade mo TpakTaM CUCTEM Iepeiay.
Beipaxxenue (10) xapakrepusyeT Takke BEpOSITHOCTh HEOOHAPYKEHHOM OIIMOKU C yuyeToM
BEPOSTHOCTH UCKAXEHUS MaKeTa U KOPPEKTUPYIOIIEH CIIOCOOHOCTH CBEPTOYHOTO Koja t.
BeposTHOCTB HCKaKEeHHs TAKETOB C YY€TOM BEPOSATHOCTH IOTEPH Nakera P, onpenens-

€TCS CIIETYIONIUM 00pa3oM:

P P n-
p, = im g1 tm N2 (1)
an n l—Pb

rae B, —BepoATHOCTH IpUeMa KOAOBBIX KOMOMHAIMI 0€3 BO3MOXHOCTU €ro JEKOJHPOBAHMS U,
yuutsiBast (11), Belpaxaercs kak B, =1-P,.

HccaenoBanusi M BBHIYUCIEHHSI BEPOSITHOCTH NMOTePH Makera Tpaduka. Eme oxHum
OOIIUM KPUTEPHEM JOCTOBEPHOCTH MPHEMA COOOIICHHI MAKETOB SIBIISETCS BEPOSATHOCTD MOTEPH Ha
cTopoHe noisyyatens. [IpoBeficHHbIC UCCIIETOBaHUS MMOKa3bIBalOT [4, 8], YTO MOUCK ONTHUMAIBHBIX
3HAYCHUH JTMH HHPOPMAIIMOHHON 1 K00BO# mocienoBareinbHocT G(m) = U (N, K) 3akitrouaercs B

BBIYUCJICHUHN BCPOATHOCTH MMOTCPU MMAKECTA, KOTOPASA OIIMChIBACTCA CJIGIIYIOH_IGI\/'I 3aBUCUMOCTBIO:

11
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Pnn :W[Rk ' Po Vka’G(m)7 Pun] ’ (12)

F,I[erCk—CKOpOCTB nepeaadn MmaxkeToB IIpU HIepe€aadyc IO CETH C HCIOJB30BAHHUEM CKOPOCTHU

we !

CBEpPTOYHOrO Koja R, ompezenseMas cieqyromuM oopa3om:
ck
V&=V, -[A—(r/n)] , (13)
[TockoybKy TpaKThl CUCTEM TIEpEaYu COCTOSAT, KaK MPaBuiio, U3 K y4acTKOB, BEpOATHOCTH

IMOTCPU Ha COCTaBHOM CHCTEME 6YI[6T 0oJIbIIIE BCPOATHOCTU IIOTCPU IIAKECTA HA KAXIOM U3
Y4aCTKOB B OTACJIBbHOCTH:

K —
F)nnSl_l I(l_ pj)’ J=vi (14)
=

Honyerum, P, =102, G(m)=U(99,75) u R —>R"™ —076<3/4, p,;=107,

V& =25M6ur/c, To P, <10%,..107°.

CnenoBarenbHO, MUHUMH3ALUs BEPOSITHOCTH IOTEPh IAKETa CEPbE3HO CHUYKAET
IPOIYCKHYIO CIOCOOHOCTh cucTeMbl. OJITHAKO YBEJIUYEHHUE BEPOSTHOCTH NMOTEPH MPUBOIUT K POCTY
IIOBTOPHBIX IEepefad, BCIEACTBUE YEro IIOBBINIAECTCA 3arpy3ka KaHAJIOB CBI3U U yBEIUYUBACTCA
BEPOSITHOCTDL OTKAa3a B COCIUMHEHUU.

Pe3ysbTaThl MOJIEIMPOBAHUSA U YMCJIEHHBIH aHAJIU3 J0CTOBEPHOCTH mpuema. Ha 6aze
MOJENIH 3alUIEHHOCTH TPAKTOB CUCTEM IEPEIady, BEI3BAHHBIX UCKAKEHUEM JAaHHBIX B YCIOBHAX
Bo3zaeiictBust WII, mpoBeaeHbl 4YMCICHHBIE pPacdyeThl M MOCTPOCHBI TIpaduvecKkue 3aBUCHMOCTHU
BEPOATHOCTH MCKa)kKeHHs INakera. Ha puc. 2 mpuBeneHbl 3aBUCUMOCTH BEPOATHOCTH HCKaKCHHS
nakeToB oT OCII npu 3a1aHHBIX CKOPOCTAX MEPEAAUU.

AHanmu3 3aBUCMMOCTEM IIOKa3bpiBaeT, 4rto yBenudueHue SNR(E,,N,) mnpuBoaur K

YMEHbLICHUIO BEPOSTHOCTH MCKaKeHus naketoB P <107, orseyaromeil TpeGOBaHUIM KayecTBa

CBSI3U Y YPOBHSI IOMEXOYCTOMYMBOCTH Ipuema. E€ 3aMeTHOe N3MEHEHNE HAUMHAETCS CO 3HAYCHHI

(E,/Ny) = (45...,7,5) dB mpu 3amannoit ckopoctu V,, =100M6éut/c, V,, =125Mbéur/c anunoit

nonesHoro L, =102406aiit n cinyxednoro L, =2806aiT nakeros.

A
PPII'I

14

=

»
>

“\“L\*

0’] .‘“‘Nh.,___ pe Sy Lnn=

V.. =100 Mbutic N\\ \\ VieoT 125 pd6utic
ki .

0,01 = y -
L. 280 a;;\ \qs

0,001

<J i
=W[L g~V - [E/ W) Lien ] 3
P (L Vie 0 o[BI
0,0001

> 25 3 35 4 45 5 55 6 65 7 15 8 dB
OTHOIIEHHA CHTHAN-TIOMEX SNR(Eb,NO)

BCpOH’I‘HOCT’b HCKaXKEHHA MaKkeTOoB

Puc. 2. I'paduk 3aBHCUMOCTH BEPOSITHOCTH UCKAKEHHS ITAKETOB OT OTHOIICHHUS CUTHAI-TOMEXHU
SNR (E,, N,) mpu 3ajaHHO# CKOpOCTHU KaHaja CBA3M

OpHOl M3 BaXHBIX XapaKTEPUCTUK JOCTOBEPHOCTH MpHEMa JMCKPETHBIX COOOLICHHI
ABJIAETCS MOTEHLIMAJIbHAS TIOMEXOYCTOMYMBOCTD cucTeMBI. [locieqHsis oneHnBaeTcs BEPOSITHOCTHIO
omuOku u ¢ yaetoM (10), (14) onpenensercs caeayronum odpazom [9]:

P, =05[1-d(E, /2N,)*°], @(x) =2/(2x)°° joxexp[—o,sbz]db , b==6/[D(®)]*°, (15)
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3aech @(x)— pynkuus Kpamna, roe erf (X) = d(x/ \/E) Y UCTIONB3Ys jonoiHeHus Gpynkuuu erf (x)
no equaunpl erfe(x) =1—erf (x), erfo(x) = (Z/ﬁ)jwexp(—tz)dt.
CrnenoBatenbpHo, Q(X) —dyHKIHUS MOXKET ObITh onpeneneHa kak Q(X) = 0,5[1—-@(x)] .

[lpunumas Bo BHuManue, uro (E /N.")=(P./P,), Haiinem ko>pduuuent OHTOBOH

omubku (Bit Error Rate) miast mpueMHHKA cO CilydailHOHW HadaabHOW (ha3oil ¢ COrjiacoBaHHBIM
¢ubTpom, ncnoas3yromum Moayisinuio M-PSK u3 cootnomenus [9]:
Poer =ierfc{[£ogzM -E-i]o’5 -sin(z/ M)}, (16)
tog,M n Ny
Ha 6ase makera pacmmumpenuii Communications Toolbox u crammaptHoii cpenpr Matlab
MPOU3BEACH paciyeT U MOACITUPOBAHME CHUCTEM CBSI3M C MOMEXOYCTOWYMBBIM MPHEMHUKOM IpU
HekorepeutHoM mpueme [1, 8]. Hcmoae3ys rpaduueckyro cpeny BERTOOl paccumranu wu

noctpousu rpaduku BER s 3anannoro quanasona noxasarenei E/NJ”.
Ha puc.3 nmpusenensl 3aBUCUMOCTH Pyy ot E /N;” npu 3ananHoii OMTOBOH CKOpOCTH

nepenaun V, u ckopoctu koga R, .

4 BER
1.00e-1 \
1.00e-2 e
\
1.00e-3 ‘ Ry=2/3
100e-4 |  Vy= 120 Mbps \Q\ .
1.00e-5
Ry=[172 N
1.00e-6 AN
- E. /Ny Rl m\ M>2\‘
{10067 |TBER]Y [Vl b/ O N -
I & \. E-_-," Np

2 4 & 3 10 12 14 16 18 20 22 24[dB]

Puc. 3. T'paduk 3aBucumoctn Py or E /N;" 1pu 3anannoii 6urosoit

CKOPOCTH IIepeaavn U CKOPOCTHU KOAA Rk

I'paduku 3aBUCHMOCTEHN, N300paKeHHBIE HA pUC.3, HATJSIHO IEMOHCTPUPYIOT YIIYUIICHHE
ypoBHS KO3 (dUIIMEHTa BEPOATHOCTH OUTOBBIX OLIMOOK MPH YBETUYCHUH MOAYISIHH M >2 u
ko3¢ dunumenta koxuposanusa R, =(2/3) <1.

BriBoabl
B pesynbrare wuccnenoBaHus TpeANIOKEH MOAXOA K moctpoeHutro MM  oneHku
MTOMEXO03AIUIIEHHOCTH TPAKTOB CUCTEM Iepeaadd, 00paboTKH M IpremMa COOOIEeHUN MaKeTOB B
ycnoBusix BozneiictBua HWII. Ilpennoxxkennas MM  mo3BosisieT oONpeAesiuTh BKJIAJ KaXKIOTrO
mapaMerpa KayecTBa CBS3M W MOXKET OBITh HCIONB30BaHA [UIsl PEIICHUS MIUPOKOTO Kiacca
HCCIIEIOBATENILCKUX 3371a4 TOMEXO0YCTOMYUBOCTH ITPUEMA.
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KORPORATIV RABITO SOBOKOLORINDO COXXIDMOTLI TRAFIK
MOLUMATLARIN OTURULMOSININ DOGRULUGUNUN ToDQIQI
IL.M.Ismayilov', B.Q. Ibrahimov? , I.N.Baxtiyarov®
Milli Aviasiya Akademiyasi*

Azarbaycan Texniki Universiteti?

Azarbaycan Dovlat Neft va Sanaye Universiteti?

Magalada korporativ rabito sabakalorinda malumatin otiiriilmasinin dogrulug xarakteristikalarinin
vaxsilagdirilmast tisullar: tohlil edilib. Qeyri-koherent gabul zaman: effektiv modulyasiya iisullar:, malumatin
verilis, emal vo Qobul trakti, manea moanbalori va korreksiyaedici kodlama iisullart tadqiq edilib. Yeni
yanasma asasinda paketli malumatlarin verilisi, emalt vo Qabulu traktimin maneayadavamliliq saviyyasinin
giymatlandirilmasi  Gglin  riyazi model toklif olunub. Tasadiifi baslangic fazali signallar olmagqla,
razilasdirilmig siizgacdan istifada etmakla, gabuledicinin Gmumi struktur — funksional sxemi qurulub. Qeyri-
koherent gobul Gsulundan istifada etmaklo paketin tohrif olunma ehtimalini, signal-manea nisbatini, paketin
itki ehtimalini va bito g0ra sahv amsalini giymatlandiran ifadolor alinib. Genislondirilmis Communications
Toolbox va standart aralig miihit olan Matlab paket programi asasinda hesabatlar aparilmis va
maneayadavamli geyri-koherent gobul Gsulu ilo rabito sistemlarinin gabuledicisinin modellasdirilmasinag
baxilib. BERTool grafik muhitindan istifada edarak, BER muayyan bir intervalda SNR gostaricilari Giglin
hesablamalar aparilmis va qrafiki asililiglar qurulub.
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Acar sozlar: maneadavamliliq, paketin itki ehtimall, signal-manea nisbati, kod slrati, paketin tohrif
olunma ehtimali, geyri-koherent gabul, kanal koderi, sahv ehtimali, demodulyator, modemin 6tirmo amsali,
coxxidmatli korporativ sabaka.
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The methods improving the reliability of data transmission in corporate communication networks
are analyzed in the article. Effective methods modulation, paths systems for transmitting, processing and
receiving messages, sources interference and correction codes for the incoherent method were investigated,
as well. Based on the new approach, a mathematical model has been proposed to assess the resistancy level
of the transmission, processing and reception path of packet data. By using a coordinated filter with random
starting phase signals, a general structural-functional scheme of the receiver was constructed. Expressions
evaluating the probability of packet distortion, signal noise to ratio, packet loss probability, and bit error
rate for an incoherent reception method were worked out. Considered on the basis of the Communications
Toolbox extension package and the standard Matlab environment, the calculation and simulation of
communication systems with a noise-immune receiver at incoherent reception are performed . By using the
BERTool graphical environment, the authors calculated BER and plotted for a given range of SNR
indicators.

Keywords: noise immunity, probability packet loss, signal noise to-ratio, code speed, probability
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VIDEOIMPULSLAR DOSTOSININ OPTIMAL QOBULU UCUN
AKUSTOOPTIK QURGU

9hmadov R. 9.

Milli Aviasiya Akademiyasi

Torkibinda ixtiyari sayda diizbucaqli formali videoimpuls olan daSto gériintislii signal
Vo onun avtokorrelyasiya funksiyasi iigiin Hevisayd funksiyasina aSaslanan riyazi modellar
tortib edilib. Bu modellordan haomin signalin optimal gobulu qurgusunun parametrloring
talablorin islonmasi Ugun zaruri olan hesabatlarda istifada olunub. Akustooptik langitma xattinin
xUsusiyyatlori islonmis taloblor kontekstinda arasdirilmis va gostorilib ki, onun asasinda
diizbucaqli  videoimpulslar dastasinin optimal gobulunu tomin edon qurgu yaratmaq
mumkindiir. U¢ diizbucaqli videoimpulsdan ibarat dastanin optimal goabulunu tamin edan
akustooptik qurgunun sxemi verilmis va onun iginin interpretasiyasi qoyulan masalanin holli
kontekstinda toqdim olunub. Optimal Qgobuledicinin ¢ixisinda formalasan  garginliyin
hesablanmas:i iiciin diistur alinmig, onun asasinda malum parametrloro malik giris tasirinin
akustooptik qurgunun c¢ixisinda yaratdigi reaksiya hesablanmis va uygun qrafiklo taqdim
olunub. Gostarilib ki, akustooptik optimal gobuledicinin ¢ixisinda alinan garginlik formaca
onun girisindoki signalin avtokorrelyasiya funksiyasint tokrarlaywr. Nazori tadgigatlarin
naticalarina asasan, formalasdirilmis miiddaalarin yoxlanilmast iigiin eksperimental tadgigatlar
aparilmis va onlarin naticalori mizakira olunub. Moalum parametrlora malik, diizbucaqh
impulsun zaman oxu Uzarinda muxtalif siirtismalarinin mumkinltyini tasdig edan osillogramlar
togdim olunub.

Acar sozlar: Hevisayd funksiyasi, riyazi model, akustooptik qurgu, videoimpuls,
optimal gabul, avtokorrelyasiya funksiyasi.

Videoimpulslar dastasinin optimal gabulu. Radiolokasiyanin an 6nomli masalalorindan
biri obyektdon oks olunmus zoif signali radiogebuledicinin girisindo formalasan signal-manea
toplumundan ayirmaqdir. Problemin halli Ggln iki istigamotdo todgigatlar aparilir. Bunlardan
birincisi daha “yaxs1” zondlayici signalin sintezi, ikincisi iso hamin signalin optimal gobulunu tomin
edon qurgunun yaradilmasidir. Belo qurgulardan biri razilagdirilmis siizgoc (RS) adlandirilir. RS
malum giris signali ilo uygunlasdirilan vo miayyon zaman aninda ¢ixisda signalin miimkiin olan
maksimal giymotini tomin edon Xotti stasionar qurgudur [1]. RS-in ohomiyyatli xususiyyati
askaretmonin signalin formasindan deyil, enerjisindon asili olmasidir. Yoni, davametmo muddati
artirilarsa, ¢ox kigik amplitudlu impuls signalini belo askarlamaq miimkiindiir. Lakin, tok impulsun
davametmo miuddotinin artirilmast hodofin parametrlorinin (uzaqliq, yerdoyismo slroti vo S.)
giymatlondirilmasinin doqiqliyini azaldir. Ona goro do, radiolokasiyada hadof parametrlorinin
giymatlondirilmo dogigliyinin yuksaldilmasi t¢iin impulslar dastasindon istifads edilir [2]. Lakin
bu, gobuledici qurgunun shomiyyatli doracads mirokkablogmasi ilo miisaiyat olunur.

Mogalanin miizakiro mévzusu impulslar dastasinin optimal gobulu tigtin akustooptik effektin
xususiyysatlarindon istifads imkanlarinin arasdirilmasidir.

RS-in signal-klly comini islomasi prosesini davametmo muddati 7;, tokrarlanma periodu T
olan N sayda eyni diizbucaqli videoimpulsdan ibarat dosts misalinda asagidaki qaydada izah etmok
olar. RS-in fiziki reallagdirilma sortine uygun olaraq, ¢ixigda signalin miimkiin olan maksimal ani
giymotinin alinmasi {iglin qurgu giris signalini tam olaraq islomolidir. Baxilan hal {igiin RS-in
¢ixisinda signalin miimkiin olan maksimal ani qiymoti (N — 1)T + t; zaman aninda yarana bilar.

Qabul edilmis ilkin va sarhad sortlorina, homginin [3]-do verilon tovsiysloro uygun olaraq
RS-in ¢ixis reaksiyast asagidaki kimi hesablanir:

Uyr(t) = k-B{t—[(N—1) T + 1]}, 1)
burada k - sabit vurug, B(t) - giris signalimin ug;, (t) avtokorrelyasiya funksiyasidir.
Tayinino asasan B(t) asagidaki kimi hesablanir:
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B(r) = fjooo ugir(t) ) ugir(t — 1) dt. 2

Tadgiq olunan signal miayyan bir vaxt arzinds lokallagdirildig: tigiin (2) inteqrali homiso
movcuddur. Beloliklo RS-in ¢ixisinda formalasan signal sabit vuruga qoador dogigliklo girisdoki
signalin avtokorrelyasiya funksiyasinin kopiyasidir. o(t) Hevisayd funksiyasindan istifado edorak
N sayda diizbucaqli videoimpulsdan ibarat signalin riyazi modelini agagidaki kimi tortib edirik:

Ugir() = Up " Epcalolt —(n = DT —to] —olt —(n=DT -7 — o]}, (3)

burada U, - videoimpulsun amplitudu n — dostodoki impulsun sira némrasi, t,— dostodoki ilk
impulsun baslangic anidir.
Diizbucaqli videoimpuls dastasi U¢in tartib edilmis (3) ifadasini (2)-dos yerina qoyarag onun

avtokorrelyasiya funksiyasi {igiin tonlik aliriq
T(n—1)+1;

B(T)=ii f Uddt{o[t+ (N—n—m+ DT —ty, +1;] —

m=1n=1T(n-1)+|t[t+ (N-n—-m+1)-T—to+7;]|

—o[t+(N—n—-m+ 1T —t, — 1] . 4)
Sonuncu ifadeni (1)-do nazors alarag RS-in (3) disturu ilo tesvir olunmus giris signalina
uygun olan ¢ixis reaksiyasi iigiin hesabat diisturu aliriq:
T(n—-1)+71;

N N
ugx(t)=kzz f Uddt {o[t+ (N—n—m+ 1T —ty + 1;] —
m=1n=1T(n-1)+|t[t+(N-n—-m+1)-T—to+7;]|
—olt+(N—n—m+ 1T —t, — 14 (5)

Hevisayd funksiyas1 osasinda N sayda diizbucaqli videoimpulsdan ibarot signalin ug;,(t)
riyazi modeli vo onun avtokorrelyasiya funksiyasi iigiin tortib olunmus (3), (4) va (5) universal
ifadolorinin praktiki doyorini, Mathcad mihitino verilon molumati daxil etmoklo yoxlamagq
mimkunddr. Burada videoimpulsun davametms middsti 7; = 1 mks, tokrarlanma periodu T =
2 mks, dostadoki impulslarin sayr N = 3, videoimpulsun amplitudu U, = 1V, doastodoki ilk
impulsun baslangic an1 t, = 1 mks va sabit vurug k = 1 segilib.

Hesabatlarin noticolori uygun olaraq sok. 1 vo sok. 2-do grafiklorlo togdim olunur. Bu
grafiklorin birgo analizindon gorunir ki, RS-in ¢ixis gorginliyinin maksimumu dastodoki sonuncu
videoimpulsun arxa cabhasi, yoni (N — 1)T + t; + t, zaman an1 ilo Ust-Usto diigiir. Hesabat ti¢iin
ilkin verilanlara asason bu qiymat 6 mks toskil edir. Mahz t = 6 mks aninda osas lagayin amplitudu

3V toskil edir (sok. 2).
Ugie, V

t, mks

1 1 3 4 3 8

Sok. 1. Ug odad diizbucaqli videoimpulsdan ibarat signalin Hevisayd funksiyasi asasinda
tortib olunmusg universal riyazi model tizro Mathcad muhitinds qurulmus qrafiki

Diizbucaqli videoimpulslardan ibarot dosto U¢ln RS-in sintezi mosolosi [4] sayl isdo
aragdirilmis vo Matlab/Simulink muhitinde dord videoimpulsdan ibarot olan dosto Uglin RS
modellosdirilib. Gostorilib ki, bu qurgunun osas funksional torkib hissasi goxg¢ixigli langitmo
Xattidir. Alinmis naticalorin analizi vo odobiyyat icmali asasinda problemin halli kontekstindos
akustooptik effektin yuksok potensiala malik oldugu miiayyanlosdirilib [5].
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Sok. 2. Qrafiki sok. 1- do verilon signalin tasirindon RS-in ¢ixiginda formalasan garginliyin
Mathcad mihitinds qurulmus grafiki

Akustooptik langitma xatti. Bu qurguda (sok. 3) giris signali ug;.(t) ylksoktezlikli
generatorun (YTG) ragslorini impuls moduyatorunda (IM) modulyasiya edir [6]. Yiiksoktezlikli
impuls fotoelastik muhitin (FEM) ucuna barkidilmis elektroakustik ¢eviriciya (EAC) 6turalir. EAC
torafindon oyadilan akustik dalga FEM-ds v siirati ilo yayilir. FEM onun ucuna barkidilmis EAC ilo
birgo akustooptik modulyator (AOM) adlandirilir. IM vo YTG videoimpulsun asagitezlikli
spektrinin AOM-un is¢i tezlik oblastina siiriigdiiriilmasini tomin edir.

Akustoptik longitma Xottinin sok. 3-do verilon sxeminds Breqq difraksiyasindan istifado
olunur. Bu halda lazerin (L) isiq deastesi FEM-in sothina Breqq bucagi 6p altinda disiir vo
akustooptik qarsiliglt tasir naticasinds difraksiya olunur. Breqq bucagi 6z = 0,5A/A kimi toyin
olunur, burada A — optik dalganin, A — akustik dalganin uzunluqlaridir.

Diafragmanin (D) daliyindon kegon difraksiya olunmus isiq seli fotogabuledicinin (FQ)
isigahassas sathina diistir.

Adaton, AOM-da zaif akustooptik garsiligl tasirdan istifads olunur. Ona gors do, sxemi sok.
3-do verilon akustooptik qurgu xatti stasionar sistem kimi gabul edils bilor. Bu sorhad sorti lazerin
is1iq selinin intensivliyi I, ilo difraksiya tortibindoki isiq selinin intensivliyi I; arasindaki olagoeni
asagidaki kimi yazmaga imkan verir [7]:

I =nl (6)
burada n — AOM-un difraksiya effektivliyidir.
Ui ) g | im YTG l X
L EAC D

Sto,, L‘J/ FQ —Efuw(t)
iy

Sok. 3. Akustooptik longitma xattinin sxemi

Lazerin isiq seli ila difraksiya tortibindoki isiq selinin en kasiklorinin togribi baraboarliyini
goabul edorak onlarin giiclari arasindaki alagoni (6) borabarliyins asason asagidak: diisturla ifados
edirik:

Py =nPy (7)
burada, P, — AOM-un sathins diison isiq selinin giicii, P;— difraksiya olunmus isiq selinin giictidiir.

Qabul edok ki, FQ kimi fotoelektron vurucudan (FEV) istifads olunur. Guci P: olan isiq
selinin tasirindon FEV-in ¢ixiginda yaranan coroyan asagidaki kimi tapilir [8]:

lgx = Gen'Py/(hv), (8)
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burada, G — FEV-in glclonma omsali, e = 1,6:°1071° KI — protonun yiki, n’ - fotokatodun kvant
¢ixis1 (bir fotonun tasirindon fotokatodun buraxdigi elektronlarin orta say1), P;/(hv)— bir saniyads
FEV-in is1§ahossas sothine diison fotonlarin say1, h = 6,63°1073*Coul'san — Plank sabiti, v — is1gm
tezliyidir.

FEV-in ¢ixi§ coroyaninin miiqavimeti R,, olan yikda yaratdig: gorginlik d¢in ifad:

u(;lx(t) = Ry ) iglx(t)- (9)

FQ-nin ¢ixisindaki gorginlik u,, (t) sabit vuruga goadar doqigliklo girisdoki garginliyi ugir(t)
tokrarlayir. Eyni zamanda ¢ixis gorginliyi giris gorginliyina nazoron zamanca 7 = x,/v Qodor
langiyir, burada x, - EAC-dan lazer siiasina qodar olan masafadir.

Yuxarida verilan, (7) - (9) ifadslorinin birgs analizindan gorindr ki, difraksiya tartibindoki
is1q selinin giiclinii vo ona uygun ¢ixis garginliyini yiksak dagigliklo (bir fotonun enerjisi tartibds)
hesablamaq mumkunddr. Lakin goyulan masalonin halli iigiin ¢ixis gorginliyinin formalagsma
mexanizminin arasdirilmast kifaystdir. Ona goro dos, akustooptik longitma Xattinin kegid
xarakteristikasi vo onun ¢ixig garginliyi t¢un [8]-do alinmis ifadalordon istifads edok.

Akustooptik longitma Xattinin kegid xarakteristikasinin tonliyi:

8 ff«/(d/v)-(f—r)—(f—r)de
n(d/v)?

g() =

burada, d - is1q selinin diametridir.

Molum kegid xarakteristikasina oSason, davametmo muddsti 7; olan videoimpulsun
tosirindon akustooptik langitma Xattinin ¢ixisinda yaranan gorginliyi tapmagq ti¢iin asagidaki hesabat
disturundan istifads edirik:

Uax () =c-{g@D)[o(t—7) — o(t—T—d/v)] + [o(t—T—d/v) —ao(t—T— T)] +
t[1-gt—-t)llot—1-1) — ot —T—1; —d/V)]}, (11)
burada, ¢ - giymati (7)-(9) ifadalorinin birge analizindan tapilan sabit vuruqdur.

Parametrlori v = 3630 m/s; d = 1,6 mm; t = 0,5 mks; ¢ = 1 olan vo girisino davametma
muddoti 7; = 1 olan diizbucaqli impuls verilon akustooptik langitmo Xottinin ¢ixis garginliyi (11)
disturu Gzro Mathcad mihitinds hesablanir. Miivafiq olaraq, hesabatin naticasi sok. 4-do verilon
grafiklo toqdim olunur. Bu grafikdo verilon impulsun davametmo middati 1 mks taskil edir (0,5
saviyyasinda tayin olunur), yani girisa verilon impulsun davametmoa miiddatine barabardir. Lakin bu
impuls diizbucaqli formadan forglonir. Belo ki, impulsun 6n vo arxa cobhslori elastik dalga
paketinin is1q selino daxil olma vo ¢ixma proseslori ilo mioyyan muddot orzindo formalagir.
Impulsun &n vo arxa cobholorinin formalasma miiddeti d/v kimi toyin olunur. Aydindir ki, isiq
selinin diametri azaldiqca akustooptik langitmo Xattinin diizbucaqli impuls formali giris tasirine
reaksiyasinin goriinlisii do diizbucaqli formaya yaxinlasir.

Hesabat diisturlarinin vo sok. 4-do verilon grafikin birgs analizinden aydin goriiniir ki, EAC-
dan lazer siiasina godor olan mosafoni x, doyismoklo akustooptik longitms Xattinin ¢ixisindaki
impulsu girisdoki impulsa nazaran zaman oxu Uzra genis intervalda siirtisdiirmok mimkuinddr.

U, V

TStSTHS (10)

Sok. 4. Parametrloriv = 3630 m/s;d = 1,6 mm; 7 = 0,5 mks; ¢ = 1 olan vo girisino
davametmo middsti t; = 1 mks dizbucaqgli impuls verilon akustooptik langitma xattinin
cixis garginliyinin Mathcad mihitinds hesablanmis qrafiki

Tarkibinda ii¢ videoimpuls olan signalin optimal gobulu iiciin akustooptik qurgu.
Akustooptik langitma Xattinin isinin analizindon Vo uygun hesabatlarin naticalorindon aydin olur ki,
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eyni Usulla videoimpulslar dastasinin optimal gobulunu reallasdirmaq miimkiindiir. Bunun iigiin
lazerin is1q selini yarimsoffaf vo geyri-soffaf giizgllor vasitssi ilo videoimpulslarin sayma barabar
sayda isiq dostolorina bolmok vo onlart AOM-un aperturasina Breqq bucagi altinda
istiamoatlondirmok lazimdir (sok. 5). Bu halda difraksiya tartiblorindaki isiq sellori boyiik aperturali
FEV-in is1ga hassas sothina diisiirlor. Qeyd edok Ki, talob olundugu halda bu magsad ii¢iin toplayici
linzadan da istifado etmok olar. Ug diizbucaqli videoimpulsdan ibarost olan signalin optimal
gabulunu tamin edon akustooptik qurgunun sxemi sak. 5 - do verilir.

Qabul edok ki, EAC-dan birinci siiaya qodor olan mosafo, birinci stia ilo ikinci siia
arasindaki mosafs, ikinci siia ilo Uglnci siia arasindaki mosafo eynidir vo onlarin har biri T gadar
zamanca gecikmo verir. Akustooptik langitma Xattinin kegid xarakteristikasinin tonliyini (10) har
bir is1q dostasi Uizrs ayriliqda yaziriq

_ 8@/ E0-G-0%d¢ p

g1 = (d/v) TStSTH+-, (12)
_8f J@w)G-20-G-20%dE a

g2(t) = ) 2T<t<2T+-, (13)
_8f @) G-30-G-30%d¢ a

g3(t) = (/) 3Tt <37+ (14)

Kecid xarakteristikalarinin tonliklarinin (12) — (14) muqayisasindon gorunur ki, onlar bir-
birinin eyni olub yalniz zamanca t qadar siirismays malikdirlor.

Ui &— im YTG

FEV
U, ®

R,

yd
AOM L=

Sak. 5. Tarkibindos U¢ videoimpuls olan signalin optimal gabulu ti¢iin akustooptik qurgunun sxemi

Birinci impulsun (sok.1) optimal gabul iigiin akustooptik qurgunun isiq dostolorinin (sok.5) hor biri
ilo ayriligda qarsiligh tesiri noticosindo yik mugavimati Uzorindo formalasan gorginliklorin
Uex11 (), Ugx12(E), Ugr.13(E) hesablanmasi tigiin (11) diisturuna uygun diisturlar tortib edirik:

Uax11(t) = ¢ {g1 ([0t —1) — o(t —7—d/v)] + [o(t —T—d/v) — ot —T— 7]+
1= git—t)lot-71-7) —ot—Tt—7,—d/V)]}, (15)

Uaxa2(t) = ¢ {g2(O)[o(t = 27) — o(t =2t —d/v)] + [0(t =27 —d/v) — o(t = 27— 7))]

+

+[1- go(t = 1)][o(t — 27— 1) — o(t — 2t —1; —d/V)]}, (16)

Uga3(t) = ¢ {g3(t)[o(t —37) — o(t —31—d/v)] + [o(t -3t —d/v) — o(t — 37— 7)]
+

+[1— g3(t— t)][lo(t—=3t—1;) — o(t—3t—1;—d/V)]}. a7

Ikinci va iigiincii impulslarin (sok. 1) akustooptik qurgunun isiq dostolorinin (sok. 5) har biri
ilo ayriligda garsiligh tasirlori birinci impuls ilo mugayisads yalniz uygun zaman siiriismalori ilo
forglonirlor. ikinci vo iiciincii impulslarin (sok.1) isiq dostolorinin (sek.5) har biri ilo ayriligda
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qarsiligl tasiri naticasinds yuk mugavimati zarinds formalagan gorginliklorin hesablanmasi tiglin
disturlar tortib edirik:
Uax21(t) = Ugr11(t = T)5 Uge22(8) = Uge12(E — T); Uax23(t) = Ugr13(t — 7). (18)
uglx.31(t) = uglx.ll(t — 21); Uerx.32 t) = uglx.lz( t — 27); Ueix.33 ) = uglx.13(t — 271). (19)

Hor ti¢ impulsun (sok.1) hor ti¢ isiq dastoasi (sok.5) ilo garsiliglt tasiri naticasinds yiuk migavimati
Uzoarinds formalasan timumi gorginliyin hesablanmasi tiglin distur tortib edirik:

uglx (t) = uglx.ll(t) + uglx.lz(t) + uglx.13(t) + uglx.Zl(t) + ugx.zz (t) + uglx.23(t) +

+ uglx.Sl(t) + uglx.32 (t) + uglx.33 (t) (20)

Parametrlori v = 3630 m/s, d = 1,6 mm, 7 = 0,5 mks, ¢ = 1 olan va girisina har birinin
davametmo middoati 7; = 1 mks olan ii¢ diizbucaqli impuls (sok. 1) verilon akustooptik optimal
gobul qurgusunun (sok. 5) ¢ixis garginliyi (15)-(19) ifadalari tGizro Mathcad mihitinds hesablanir.

Hesabatin noaticasi sok. 6-da verilon grafiklo togdim olunur. Bu grafikin sok. 2-do verilon
grafiklo miigayisasindon aydin goriiniir ki, sxemi sok. 5-da gostarilon akustooptik qurgu diizbucaql
impulslar dastasinin optimal gabulunu tomin edir.

Sok. 6. Parametrlori v = 3630 m/s, d = 1,6 mm, T = 0,5 mks, ¢ = 1 olan va girigina har birinin
davametmo muddati 7; = 1 mks ii¢ diizbucaqli impuls verilon optimal gabuledicinin ¢ixis
garginliyinin Mathcad mihitinds hesablanmig qrafiki

Eksperimental aprobasiya. Diizbucaqli videoimpulslardan ibarat dosto formali signalin
optimal gabulu ii¢lin akustooptik qurgunun parametr vo xarakteristikalariin nazari tadgiqatlarin
yuxarida alinmig naticalorinin yoxlanilmasi magsadi il bir sira eksperimental todqgiqatlar aparilib.

Akustooptik longitmo Xottinin (sok.3) vo optimal gobul qurgusunun (sok.5) sxemlorinin,
homginin onlarin ¢ixislarinda formalasan gorginliklor Gcun tortib edilmis (11) va (15)-(20)
ifadolorinin birgo analizindon aydin goriiniir ki, optimal gobul qurgusu yalniz eyni zamanda ii¢
muxtalif longimonin formalagdirilmagi ilo forglonir. Bu imkanin tominati {iglin lazer
stialanmasindan yarimsoffaf vo qeyri-soffaf guizgilorin kdmoayi ilo {i¢ is1q dostasi formalasdirilir,
hansilar ki, AOM-un aperturasina EAC-dan miixtalif masafalords diisiirlor. Noticads ¢ixis signalinin
U¢c mixtalif zaman longimosi alinir. Ona goro do, eksperimental todqiqatlarda yalmiz bir isiq
stiasindan istifado etmok va ¢ixis signalinin talob olunan langimasini EAC-dan isiq siiasina qadar
olan masafonin doyisdirilmasi yolu ilo almaq kifayotdir. Bu halda eksperimental qurgunun
reallasdirilmasi vo zaruri 6lgmalarin aparilmasi shamiyyatli doracads sadslosir.

Eksperimental todgigatlar Ggun istifado olunan qurgunun sxemi sok.7-do verilib. Burada
koherent isiq monboyi kimi siialanmasinin dalga uzunlugu A = 0,63 mkm olan yarimkegirici
lazerdon (L) istifads olunur.

Stisavari fotoelastik material Td-7 asasinda hazirlanmis AOM-un morkazi tezliyi 80 MHs
toskil edir. AOM-da EAC kimi 6lgiilori 7x4x3 mm? olan TeO; (paratellurit) istifada olunur.

Zoruri parametrloro malik diizbucaqli videoimpuls I'5-54 tipli impuls generatorunda
formalasdirilir. Bu impuls I'4-107 tipli generatorun yiksak tezlikli rogslorinin modulyasiyast vo
MSO 4052 tipli osillografin sinxronizasiyasi ti¢iin istifado olunur.

Eksperimental todgigatlar prosesinds impuls generatorunda I'5-54 davametmos muddati 1
mks olan diizbucagll impuls ug;-(t) formalagdirilir (s0k.8). Cixis signalnin tolob olunan zaman
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stirtismasinin t giymoati AOM-un is1q siiasina perpendikulyar istigamoatdo mexaniki yerdoyismasi ilo
tomin edir.

14-107

O o) 15-54

MSO 4052

DdOVY-114

AOM Dolikli ekran

Sok. 7. Eksperimental qurgunun sxemi

Cixigsdaki impulsun girisdoki impulsa nazaron muxtalif longimolorini niimayis etdiran
osillogramlar sok.8-do togdim olunur. Cixigdak: impulsun u,,(t) girisdoki impulsa ug;,(t) nozaron
1 mks longimasi sok.8 a-da, 2 mks langimasi sok.8 b-dos; 3 mks longimasi iso sok. 8 c-da togdim
olunur. Goriindiiyli kimi biitiin hallarda qurgunun ¢ixisinda formalasan impulslarin davametma
muddatlari (impulsun 0,5 saviyyasinda tayin olunur) 1 mks togkil edir. Lakin onlarin goriiniislori
diizbucaqli formadan farglanirlor. Homin impulslarin 6n va arxa cobhalarinin parametrlori eynidirlor
Vo sok. 4-do verilon hesabat grafikinae tam uygundurlar. Bu fakt, impulsun 6n vo arxa cabhalarinin
elastik dalga paketinin isiq selino daxil olma vo ¢ixma proseslari ilo mioyyan middat arzinds
formalasdiginin eksperimental siibutudur. Eksperimental todgiqatlardan aydin goriiniir ki, AOM-un
aperturasinin artirilmasi va akustik dalganin yayilma siiratinin az oldugu FEM-in istifadosi yolu ils
cixis signalinin istonilon sayda longimasini tomin etmok mimkindir. Bu da, 6z ndvbasinds bir
dostads olan impulslarin sayini artirmaga imkan verir.

- =
3 E
= 2
E c
5 5

Sak. 8. Akustooptik qurgunun ¢ixigsinda formalagan impulsun miixtalif langimalorini
niimayis etdiron osillogramlar: (a)-langime 1mks; (b)-longima 2 mks; (c)-langima 3 mks

Natica
Ixtiyari sayda videoimpulsdan ibarat dosto formali signal vo onun avtokorrelyasiya
funksiyasi ti¢lin Hevisayd funksiyasina osaslanan riyazi modellor analoji masalalarin halli Ggln
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layihalondirilon istonilon qurgunun istismar-texniki parametrlorinin optimallagdirilmas1 {iglin
istifado oluna bilar. Coxgixish akustooptik langitma Xotti geniszolaqli qurgu olduguna gora onun
osasinda yaradilan optimal gobuledicinin sintezi yilksok elmi-texniki shomiyyat kosb edir. Ug adod
videoimpulsdan ibarat dostonin optimal gebulu Gc¢lin moagalods toqdim olunan qurgunun sintezi
metodikasi asanligla imumilasdirils va istonilon sayda videoimpulsdan ibarat dosto formali signalin
optimal gabulu ii¢iin qurgunun sintezi ti¢iin do istifads oluna bilor. Eyni zamanda isiq manbayi va
fotogobuledici kimi daha mikammal qurgulardan, mosalon lazer diodlari matrisindon, fotodiodlar
matrisindan istifade etmak mimkdnddr.
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AKYCTOOIITHYECKOE YCTPOHCTBO VI OIITUMA/IBHOI' O IIPHEMA
HHAYKH BU/TEOUMIIYJIbCOB
Axmeoos P.A.
Hayuonanvnas Axademus Asuayuu Azepbaiioscana

Ha ocnoge gpynxyuu Xesucaiioa cocmagnenvl mamemamuyeckue MOOeiu CUSHALA 8 GUoe NAYKU U3
NPOU3BOILHOZO YUCIA BUOEOUMNYILCO8 NPAMOY20JbHOU (DOpMbl U €20 aABMOKOPPENAYUOHHOU QYHKYUU.
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Cocmasnennvle MoOenU UCHOAb308AHbL 68 PACHEMAX, HeOOXOOUMbBIX OISl (POPMYIUPOSKU Mpebosanuil K
napamempam ycmpoucmea OnMUMAIbHO20 npuema 3mo2o cucHana. OcobenHocmu axKycmoonmu4ecKkol
JUHUU 3G0ePIHCKU 0OCYICOeHbl 6 KOHMEKCme CQOPMYIUPOBAHHLIX MpeDOo8aHUll U NOKA3AHO, YMO Ha ee
OCHOBE MOJICHO CO30aMb YCMPOUCME0 051 ONMUMATLHO20 NPUEMA RAYKYU NPIMOY2ONbHBIX 8UOCOUMNYTbCOS.
Ilpeocmasnena cxema akycmoonmuyecko2o yYCmpoucmea O ONMUMATbHO20 Npuema NAauku u3 mpex
NPAMOY2ONIbHBIX GUOCOUMNYTILCOG U UHMEPNPEMUPOSana e2o0 paboma 6 KOHmeKcme peulaemou 3a0adiu.
Honyuena gopmyna ona pacuema copmMuposanHno2o Ha 6b1Xx00e ONMUMATLHO20 NPUEMHUKA HANPSAICEHUS,
Ha ee OCHOBE BbIYUCICHA peaKyus aKyCMOONMUYECKO20 ONMUMAIbHOZ0 NPUEMHUKA HA BXOOHOE
6030¢€liCmBUe ¢ U3BECMHbIMU NAPAMEMPAMU U KOMOPAsi NPEeOCMAsIeHd COOMBEMCMEYIOWUM EPAPUKOM.
Ioxazano, ymo noayuenHoe Ha biIX00€ AKYCMOONMUHLECKO20 ONMUMATLHO20 NPUEMHUKA HANPAdICEHUe NO
Gopme nosmopsem a8MOKOPPENAYUOHHYIO PYHKYUIO CUSHANA HA e20 6x00e. /[ npogepKu NOLodCeHUl,
CPOPMYTUPOBAHHBIX ~ HA ~ OCHOBe  PE3YIbMAMO8  MeOPemudeckux  UCCIeO08AHUL,  NPOBEOeHbl
IKCHEPUMEHMANbHbIE UCCIe008aHUsl U 00CYdcoensl ux pesyavmamoul. llpedcmasienvt ocyunnozpammul,
1OOMBEPACOArOUUE BO3MOICHOCHb PAZTUUHBIX CMEUWEHU NPAMOY2OTbHO20 UMNYILCA HA OCU 8PEMEHU.

Knwouesvie cnosa. ¢ynkyus Xesucatida, mamemamuyeckas MOOeb, aKYCMOONMUYECKOE
VCMPOUCMEO, 8UOEOUMNYTbC, ONMUMATbHLIL NPUEM, ABMOKOPPETAYUOHHASL (DYHKYUSL

ACOUSTO-OPTIC DEVICE FOR OPTIMUM RECEPTION OF A
VIDEOPULSES TRAIN
Ahmadov R.A.
Azerbaijan National Aviation Academy

Mathematical models based on the Heaviside function for a group-type signal with an arbitrary
train of rectangular video pulses and their autocorrelation functions were developed. The complied models
were used in the calculations are necessary in formulation of the requirements for the device parameters for
the optimal reception of this signal. Features of the acoustoptic line delays were discussed in the context of
formulated requirements and it was highlighted that it is possible to create a device for optimal reception of
train of rectangular video pulses on its basis. The author presents a diagram of an acousto-optic device for
optimal reception of a train of three rectangular video pulses and interprets its operation in the context of
the current taks. A formula is intended to calculate the voltage generated at the optimal receiver output; on
its basis, the response of the acousto-optic optimal receiver to the input action with known parameters was
calculated and represented by the corresponding graph. It is shown that the voltage obtained at the output of
the acousto-optic optimal receiver repeats in shape the autocorrelation function of the signal at its input. To
check the provisions formulated on the basis of the theoretical research results, experimental studies were
carried out and their results were discussed. Oscillograms confirming the possibility of various
displacements of a rectangular pulse on the time axis were presented, as well.

Keywords: Heaviside function, mathematical model, acousto-optic device, videopulse, optimal
reception, autocorrelation function
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AEROVAGZAL BiNASININ PARTLAYIS TOHLUKOSINDON
QORUNMASI
Xolilova S.T.

Milli Aviasiya Akademiyasi

Maqalada aerovagzal komplekslorin partlayis tohlukasindan gorunmasi iigiin metodlar
aragdirilib. Aerovagzal binasinda téradilmis partlayis naticasindo doymis iimumi ziyanin
hesablanmast aparilib. Aerovagzal binalarimin atasa tutulmasi va binada partlayict qurgunun
yerlasdirilmasi hallarimin miiayyanlasdirilmasi, avadanliglarin va texniki vasitolarin partiayisin
mixtalif parametrlorine garsi davamlhiligimin tahlilinin aparilmast va aerovagzal binalarinin
mudafia metodlar: tagdim edilib. Partlayict maddalordan istifada etmaklo aerovagzal binasinda
ganunsuz midaxilo aktinin hayata kegirilmasi metodlar: tohlil edilib.

Acgar sozlar: Partlayict madda, hada, aerovagzal kompleksi, partlays.

Giris. Aerovagzal binasimnin atoso tutulmasi vo partlyayict qurgunun yerlosdirilmasi
naticosindo dagidilmast on ¢ox ehtimal olunan hodslordondir. Aerovagzal binasinda coxsayl
insanlarin vo texniki vasitolorin comlosmasi sobabindon, belo obyektds partlayis torodilmosi son
doracado agir fosadlarla naticolons bilor. Onu da qeyd etmok lazimdir ki, hoyata kegirilmis
ganunsuz miidaxilo aktlarmin todqiqati zamani hiiquq-miihafizo orqanlart oksaor hallarda bu cinayat
hadisolorinin agilmasini tomin edir vo cinayatkarlari ifsa edirlor. Toossiiflor olsun ki, bu cinayatlorin
toforriiati ilo arasdirilmasi ¢ox vaxt homin hadisalorin qabaqlayici tadbirlorle qarsisinin alinmasinin
miimkiinliiylinii tosdigloyir. Masalon, 24 yanvar 2011-ci ildo Domodedovo aeroportunda terror¢u
M.Yevloyev torofindon hoyata kegirilmis partlayisin biitlin toforriiatlari, toskilat¢ilart vo icragilar
Rusiya Federasiyasinin hiiquq-miihafizo orqanlari torofindon miisyyon edilsa do, bels bir fakt1 gobul
etmoliyik ki, Domodedovo aeroportunda bas vermis vo qgarsisi alinmamis bu partlayis timumi
tohliikasizlik sisteminda olan sohvlardan irali galirdi [1].

Isin magsadi. Maqalonin moqgsadi aerovagal binalarinin atoso tutulmasi vo bu binalarda
partlayic1 qurgularin yerlosdirilmasi hallarmin miioyyenlosdirilmesi, avadanligqlarin vo texniki
vasitalorin partlayisin  miixtalif parametrlorino qarst davamliligmmin tohlilinin aparilmasi vo
aerovagzal binalariin miidafio metodlarinin toqdim edilmasindon ibaratdir.

Yuxaridak: faktorlari nozors alaraq, aerovagzal binasinin partlayis tohliitkesindon qorunmasi
texnologiyalarini nazordan kegirak.

Aerovagzalin iiz (fasad) hissasinin fiziki mudafiasinin tomin edilmasinds mitaxassislarin
qarsisinda bir-birina zidd olan iki masalonin halli durur. Bir torafdon, aerovagzalin iz hissasi kifayat
godor méhkom vo sort olmalidir ki, aecrovagzala nagliyyat vasitosilo zorla soxulma cohdlorinin va
partlayict qurgularin aerovagzal binasi qarsisinda partladilmasi zamani binaya vurulacaq ziyani
zoiflada bilsin. Digor torafdon, midafio divarlar kifayat godor elastik olmalidir ki, siiso vo digar
materiallardan galpalorin yayilmasi insanlarin 6limanas sabab olmasin.

Aerovagzal binasinin partlayis tohlikasindon qorunmasi ¢ox miirokkob mosaladir, ¢unki
ilkin partlayisin vo binanin bazi hissalorinin ¢gokmasinin naticalorini hesablamaq ¢oatindir. Bu
problemin hallinin iki variantin1 qeyd etmok olar:

- partlayis dalgasin1 qaytara bilon konstruksiyalarin quragdirilmasi. Belo qaytaricilar elo
qurasdirilmalidir ki, partlayis dalgasinin vo partlayis tozyiqinin garsisini ala bilsin;

- siisali konstruksiyalarin plastik ortiiklo Ortlilmasi. Plastik ortiik siisalorin galpalonmasinin
qarsisin1 almagqla insanlara zarar vermasina mane olacaq [2].
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Iri aerovagzal komplekslorinin insasinda siisadon istifads olunmasin1 mohdudlasdirmagq
lazimdir, asason do avtomobil dayanacaqlari zonasi torofo baxan hissasini. Aerovagzal binasinin
agir tavani vo enli divarlart olmalidir, pancaralorin sahasi minimuma endirilmalidir.

Aerovagzal binasinin daxilinds, yaxud onun yaxinliginda bas vermis partlayis naticasinds
stisolor dagilir vo onun qolpalari ¢cox sayda insanlara zaror vura bilor. Bu sabobdon aerovagzal
binasinda qurasdirilan siigalorin vo onlarin partlayis naticasinds yayilmasi xiisusiyyatlorinin nazors
alinmasi tohllkasizliyin tamin edilmasinds boylk shamiyyat kasb edir.

5 kq partlayici maddonin (trotil) partlamasi naticasinds 4 m radiusda olan har bir siisali
konstruksiya dagilacaqdir. Tabiidir ki, bu diapazonda partlayisin zorba dalgasi naticasinds insanlar
da halak ola bilor. Partlayisin 12 m radiusunda adi sal siisadon ibarat panellor dagilar vo siiso
golpalari goxsayli insan tolofatina sabab ola bilor. Ona gora do, adi sal siisadan ibarat panellorin
aerovagzal binasinda qurasdirilmasina hals onun layiha marhoalasinds icazs verilmamalidir.

Adi c¢antada yerlosdirilmis 5 kq partlayict maddonin partlayisinin acinacaqli naticalarinin
qarsisini asagidaki todbirlorlo almag olar:

a) partlayisin 5 m radiusunda - goxlayli siisolorin yerlogdirildiyi ikiqgat ¢argivalarin
komokliyi ils;

b) partlayisin 8,5 m radiusunda — borkidilmis siigalorin yerlosdirildiyi ikiqat ¢argivalarin
koémakliyi ilo (hor iki halda gargivalorin méhkamlondirilmis konstruksiyaya malik olmasi sorti ilo).

Stisa galpalarindon midafio metodlart:

a) slisonin Uzarina soffaf poliefir qatin yapisdirilmasi. Belo poliefir gati stisonin i¢ torafino
gokilir. Bunun kdmayi ilo siiso golpalarinin sopalonmasinin garsisini almaq olar. Standart pancaro
panellorinds belo poliefir qatin qalinligi 175 mikron olmalidir. Sahasi 6 m?-don, qalinlig1 8 mm-don
¢ox olan vo aerovagzal binasinin 1-ci moartabasindoki pancars panellarinds 300 mikron olmalidir.
Partlayisadavamli hasir formali pardalardan istifads olunan yerlords - 100 mikron olmalidir [3];

b) partlayisadavamli hasir formali pardslorin asilmasi. Belo pardslor soffaf poliefir qati
yapisdirilmis stisadon 5-10 sm masafads asilmalidir, onun eni pancaradan 2 dafa, uzunlugu ise 1,5
dofo boyiik olmalidir [4].

Saokil 1. Poliefir qat1 olan siiso

Aeroport infrastrukturu obyektlorinin arasinda sornisin terminali terrorgular tigiin daha
calbedicidir. Bu iso Sornigin terminalinin aeroportun imumi tohlikosizlik sisteminds on zoif
gorunan obyektlorindon olmasi ilo izah olunur. Ciinki aeroportlarin oksariyyatino sorbost giris
oldugundan daxil olanlar vo onlarin baqaji zoif yoxlanilir vo Sornisin terminalina partlayici
maddalorin rahat kecirilmasine imkan yaradir. Sornisin terminallarinda hava harokatinin idars
edilmasi Xxidmatlori, elektron avadanliglar vo minlarlo insanlar olur. Sornisin terminallarinin
partladilmasi, yaxud orada kimyavi, bakterioloji vo s. maddslorin yayilmasi xidmaoti personalin vo
sarniginlor arasinda ¢oxsayli 6liimlarls va binalarin dagilmasi ilo naticalons bilar.

Belo bir terror akti noticosindo doymis {imumi ziyanin hocmi partlayict maddsnin
gokisindon, terminalda olan insanlarin sayindan, terminalin arxitektur qurulusundan vo digor
faktorlardan asilidir. Aerovagzal binasinda toradilmis partlayls naticesindo doymis Umumi
ziyanin K5 hocmi asagidaki formada hesablanur:

AB __ AB AB AB AB
Kiim - Kins + Kiqt + Kbal + Kekol
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Olon va yaralanan insanlarin sayi ilo 6lgllon K22 ziyani terror aktinin hoyata kegirilmosi
zamani aerovagzal binasinda olan sarnisin vo Xidmati personalin orta sayi ilo hesablanir.

Muitoxassislarin fikrinco belo hesablamalar bas vera bilacok ganunsuz mudaxilo aktinin on
acinacaqli vaziyyatino asason aparilmalidir. Hesablamalarin sadalosdirilmasi Gg¢lin Sarnisinlarin va
xidmati personalin acrovagzal binasinda barabar yerlogsmasi asas gotirilir. Belo halda dlanlarin N,
agir yaralilarin — Nay, orta daracali yaralilarin — Noy say1 asagidaki diisturlarla hesablanir [4]:

Burada:

_ N-Say

_N-S;. ) _ N-Soy
Ns = s  Nay = S s Noy = S

- N - aerovagzal binasinda olan sarnisinlorin vo xidmati personalin sayz;
- S - aerovagzalin sahosi;
- Ss=mRZ — partlayis zamam 6liimciil yaralilarin tutdugu saho;
- Sy= nng- partlayis zamani agir yaralilarin tutdugu saho;
- Soy= nng — partlayis zamani orta doracali yaralilarin tutdugu saho;
- Rs, Ray, Roy — miivafiq olaraq, partlayis zamani 6liimciil, agir vo orta doracali yaralilarin
tutdugu sahoanin radiusudur.

Partlayisin ziyanverici sahasi asagidaki diisturla hesablanir:
e~ r

R = e
- r—partlayisin markazina kimi olan masafs, m;
- 1 — binanin désamasinin smsali;
- Q —partlayicit maddo, kq;
- Keff— partlayisda istifads olunan partlayici maddanin trotilo olan nisbatidir.
Belo nisbotin omsallar1 codval 1-do gdstorilir:

Cadval 1
Partlayict maddalorin trotila olan nisbatinin omsallari
PM-in Trotil | Tritonol | Heksogen Ten Amonal Barit Tetril
novu
Kest 1 153 13 1.39 0.99 0.66 1.15

Hazirki statistik molumatlara asason, aerovagzal binasinin partladilmasi iigiin, sorti olaraq
50-100 kq partlayict madds ilo doldurulmus avtomobildon istifade olunur. 50 kq trotilin
partlayisinin naticalorini hesabladiqda, Rs — 6liimciil yaralilarin alinmasi radiusu 12 m, Rsy — agir
yaralilarin alinmasi radiusu 17 m, Roy — orta yaralilarin alinmasi radiusu 32 m toskil edir [4].

Belaliklo, 6lonlorin va yaralananlarin sayi ilo 6lgiilon doymis ziyan K/AZ belo ifado olunur:

ins
Kil;lg =Ny - Cs+ Nay ’ Cay+ Noy ) Coy

Cs, Cay, Coy — Olonlara, agir vo orta yaralananlara gors 6danilon miavinatlarin hacmidir.

Rusiya Federasiyasi FOvgslads Hallar Nazirliyinin normalarina asasan:

- tam dagidilmis aerovagzal binalarinda insanlarin 100%-i halak olur;

- ciddi dagintilara moruz qalmis aerovagzal binalarinda insanlarin 60%-i1 yaralanir.
Noazords tutulur ki, onlarin 50%-i dagintilarin altinda qalir, qalanlar1 iso siise, beton, das qirintilari
Vo zorba dalgasindan zadalonirlar [5].

Aerovagzal binasinin barpasi iizro doymis ziyan KAE binanin vo orada olan avadanliq vo
texniki vasitolorin dagilmasindan asili olaraq hesablanir:

K;ﬁﬁ = Cp+Cant

Binalarin dagilmasinin dord soviyyasini gostormok olar: zoif, orta, gucli vo tam.
Dagmtilarin har bir saviyyasina géra sarnisin terminalinin barpasinin Cp Vo mohv edilmis avadanliq
Vo texniki vasitolorin Cavt qiymaoti hesablanmalidir.

Avadanliglarin va texniki vasitalorin partlayisin miixtalif parametrlorina qarsi davamliliginin
tohlili asasinda qobul edilib ki, binalarin zaif dagilmasi zamani avadanliglarin va texniki vasitalorin
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yalnmiz 1/3 hissasi islok vaziyyotdo galacag. Orta, gucli vo tam dagmtilar zamani biitiin texniki
vasitalorin yenilonmosi qagilmazdir.

Aerovagzal binasmin siradan ¢ixmasi naticasindo yiklorin vo Sornisin dasimalarinin
azalmasindan irali golon maliyys ziyani Ki‘gl,_? iki asas ssenari izro muayyan edilir:

Birinci ssenari (zro acrovagzal binasi zoif, yaxud orta dagintiya moruz qalibsa, lakin
aviadagimalar1 tomin edon digar Xidmatlor ziyan ¢okmoyiblor vo yuklorin va sornisinlorin
dasinmasin1 digor binada hoyata keciro bilorlor. Belo halda uguslar bir ne¢o saatdan sonra barpa
edilo bilar vo maliyyas itkilori asagidaki formada ifads oluna bilor:

Kf&t=To B Ci

Burada: To— uguslarin yerinoa yetirilmadiyi middatdir;
- B -1 saat orzinds toyyars uguslarinin orta sayz;
- Ci—logv edilmis bir reysin orta doyaridir.
Ikinci ssenari {izro aerovagzal binas1 giiclii, yaxud tam dagintiya moruz qalibsa, vo aeroport
foaliyyat gostora bilmir. Belo halda aeroportun maliyys itkilori asagidaki formada ifads oluna bilor:
Kigt=To - Cp
Burada: - Tp— aeroportun baglanma miiddatidir;
- Cp—aeroportun 1sutka oarzinds baglanmasi naticasinds doymis ziyandir [5].

Aeroport binasinin partladilmasi zamani ekoloji ziyan1 nazora almamagq da olar, ¢iinki diger
itkilor fonunda o, gox clizi miqdarla 6lgulir.

Natica. Azarbaycan Respublikasinda miilki aviasiyanin vacib nagliyyat sektoruna ¢evrilmasi
aviasiya tohllkasizliyinin tamini sisteminin vo ganunsuz mudaxils aktlarina qarsi miibarizonin yeni
konsepsiyasinin islonib hazirlanmasi zoruratini yaradir. Bu konsepsiya ¢orgivasinda aeroportlar
aviasiya tohllkasizliyi masalosinds asas obyekt olduglari {igiin onlarin tohliikasizliyinin kompleks
tominat1 prioritet masaladir. Aeroportun tohlikasizlik sistemi 6zindo hiquqi, texniki, toskilati
todbirlari birlosdiron kompleks yanasma asasinda tomin edilmalidir. Burada etibarli, yiiksok amoali
somoaraya malik, cevik foaliyyat godstormoys gadir olan vo aeroport kompleksinin moévcud
infrastrukturuna integrasiya oluna bilocok tohllkasizlik sisteminin olmasi vacibdir. Aerovagzal
kompleksinin giris yollarinda vo 50 metrlik radiusunda nozarotsiz vo ya icazosiz saxlanilmis
noqliyyat vasitolori operativ olaraq toxliyo olunmalidir. Aviasiya tohliikosizliyi xidmatlorinin vo
polis organlarinin omokdaslar1 torofinden aerovagzalin giris yollarina, homin yollarin aerovagzala
yaxin hissasindo naqgliyyat vasitolorinin nazaratsiz saxlanmasinin qarsisinin alinmasi ti¢iin lazimi
nozarot tomin edilmolidir. Aerovagzal komplekslorina qarsi partlayici istifado etmoklo, edilon
hiicumlarin fosadlarinin azaldilmasi {iglin aerovagzal komplekslorinin insasi vo Yya Yyenidon
qurulmasi zamani poliefir qat1 yapisdirilmis stisolordon istifads edilmalidir. Bels siisolor, partlayis
zamani adi siisaya nisbaton daha az dagilir va insanlar daha az xosarat alir.
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PROTECTION OF THE TERMINAL BUILDING FROM THE THREAT OF EXPLOSION
Khalilova S.T.
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The article explores the methods of explosion protection of airport complexes. The total damage
caused by the explosion in the airport building is calculated. The incidents of shelling of airport buildings
and placing of explosive devices in the building, analysis of equipment and equipment resistance to various
parameters of explosion and methods of protection of airport buildings were presented. Methods of unlawful
interference with the airport building using explosives were analysed.

Keywords: explosive substance, threat, air terminal complex, explosion.
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TEXHUKO-OKOJOI'MYECKHUE TIPEMYUMECTBA ITIOJYYEHUSA U TPUMEHEHUA
OYJIVIEPEHOB U JIPYT'UX YIVIEPOAHBIX HAHOKJIACTEPOB

JxaBagoB H.D.

Hanmonansuas AkageMus ABHanuu

B mnpencraBieHHO# cTaThbe PacCMOTPEHBI CYIIECTBYIOIMIUE MPOOJEMbl B HAMPaBICHUU
pa3BUTHUS MaTEpHAIOBEIYECKUX HCCIEAOBaHUH B 00JacTH SKOJOTHMYECKOH Oe30MacHOCTH
MOJTYYEHUS PA3IUYHBIX TI0 CBOEMY CTPOCHUIO M XapaKTepy HAHOMATEPHUAJIOB.

Ha ¢one mocnenoBaTenbHOro pocra 00bEMOB MPOU3BOJACTBA PA3IMYHBIX M, B TOM YHCIE,
HOBBIX BHJIOB COBPEMEHHBIX MAaTEPHAIIOB M TOIUIMB B MHUPE IOBCEMECTHO IPOCIEKUBACTCS
y)KecToueHue TpeOOBaHUM K MpoOIeMaM OKPYKAIOIIEH Cpelibl.

B mpezacraBieHHoi cTaThe pacCMOTPEH KPYT COMPSDKEHHBIX C MOTYyYEHHEM HaHOMaTepHa-
J0B 1po0JIeM, KOTOpble MOTTU Obl ClIOCOOCTBOBAThH JOCTHKEHHUIO SKOJOTHYECKON OE30MacHOCTH B
HCCIICIOBAHUSX, CUHTE3€, a TAKXKE B IUPOKO MPEJCTABICHHBIX MPOU3BOJCTBEHHBIX TEPMOXUMU-
YEeCKHUX IMpolieccax MPOMBIIIIICHHON MepepaboTKU CHIPHSI.

KualoueBble cioBa: (QymnepeH, HAHOTEXHOJOTHs, HaHOMATepHallbl, YIJIEPOJHbIE
HAaHOTPYOKH, HAHOBOJIOKHO, HAHOKJIACTEP, aICOPOCHT.

Brenenmne.
B nocnennue necstunetuss YenoBeuecTBO, HApsAy C KPYIMHOMACIITAOHBIM 3arps3HEHUEM

MPUPOJHON cpebl, YTAyOISIONMMUCS TPAAULMOHHBIMU M TPAHCPOPMUPYIOIIUMHUCS MTPOOTIEMaMU,
BHOBb TIPOXOIWT TPOBEPKY Ha JATBHOBHIHOCTH U 3peiocTh. OCOO0yI0 BaXKHOCTH MPEICTABISICT
obecriedyeHre SKOJOTrHIecKor 0e30MacHOCTH MpHU pa3paboTKe U BHEAPEHUH B MPOM3BOACTBEHHOM
Maciitabe HOBEHIIMX HAHOTEXHOJIOTHM I TOJY4YEHHUs HOBBIX MaTepHalioB (ysuiepeHoOB
yriaepoaHbix — HaHomarepuasnioB. K wawamy XX| Beka OTHOCUTCS  MHTEHCHU(DUKAIHS
(yHIaMEHTaJIbHBIX U MPUKIIAJAHBIX UCCIEI0BaHUMN MIPU BBINOJIHEHNH Psiia HOBEHIINX pa3paboToK B
00JacTH MPAKTUYECKOTO MPUMEHEHUSI HAHOMATEePHAJIOB B PA3NIUYHBIX O0JIACTAX KHU3IHEACITEITbHOC-
TH YCJIOBCKA.

MHoruve noTeHIuaIbHbIEe BBITOIbI HAHOTEXHOJIOTHI 00YCIOBIEHBI TEM, YTO CHHTE3UPYyEMbIE
HaHOMAaTCpHaJibl UMCIOT, B OTIMYHEC OT IMOBCEAHCBHO W HIMPOKO HNPHUMCHIACMBIX, 0COOEHHBIE
XUMHYECKHe, GU3NUECKUE U OMOIOTUYECKUE CBOMCTBA.

YunteiBass 3HAYUTEILHOCTHR MaciiTada W TEMIIOB IPOHUKHOBCHHA HAHOMATCPHUAJIOB B
pasnudHbie cepbl TPOMBINIICHHOTO MPOU3BOJICTBA U MOTPEOICHHS, OYEBUIHO, CIETYET ONacaTbCs
OECKOHTPOJBHOTO TOMNagaHus HaHoYacTull B Onochepy. OcoOeHHOCTh MPOOIEeMBbl 3aKIII0YaeTCsS B
TOM, YTO MPHU OTCYTCTBHH OIBITA U HEJOCTATOYHOCTU MH(MOPMAILIUU MO 3aTParkuBacMOMY BOMPOCY
MIPOTHO3UPOBAHKE B JJAHHOW 00JIACTH 3aTPYAHEHO.

B menom crienyer oTMETHTH TO, YTO (DAKTHUECKH TOKCHUYHOCTH CaMUX HAHOMATEpHAJIOB,
YPOBEHBb JKOJOTHMYECKOW O€30MacHOCTH JOBOJBHO CIIOKHBIX TEXHOJOTHH WX TIOJyYeHUS
00yCIIOBJIEHBI KaK OCOOCHHOCTBIO MX CTPYKTYPBHI, TaK M HAIUYHUEM HEKOTOPBIX SJIEMEHTOB WIIH
MpUMECEH, BXOASAIIMX B UX COCTAB.

BBuny oTcyTcTBHS CHEHMATM3HPOBAHHBIX METOJIUYECKUX pa3pabOTOK, COOTBETCTBYIOIIHUX
PYKOBOISIIIMX ~ WHCTPYKIMKA IO M[poOlieMaM KOHTPOJsl M NPEAOTBPALICHHS  BBIOpoOca
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HAaHOMAaTEpPHAJIOB TPU BBIMOJIHEHUH SKCIIEPUMEHTAIBHBIX M OIBITHBIX padOT HCCIeq0BaTeN!,
TEXHOJIOTH M OIlEpaTopbl B IMPOLECCE CBOEH MPAKTUYECKOM AESATENIBHOCTH MOTYT HEOCO3HAaHHO
COBEpLIATh HEJIOIYCTHUMBIE OIIMOKH, CONPSIKEHHBIE C OMACHOCTHIO IPSIMOIO U KOCBEHHOI'O
BO3JICUCTBUS OINACHBIX BELIECTB HA COCTOSIHUE U 3[J0OPOBbsS JIUL, HEIOCPEACTBEHHO HAXOIALIMXCS B
KOHTAaKTE C 3TUMU MaTepUalaMH.

[lesb padOTHI.

[TpoBoas yka3aHHbIE pabOTHI CTPATETUs ACUCTBUI SKCIIEPUMEHTATOPOB CBOAUTCS K aHATTU3Y
BO3MOXXHBIX PHUCKOB [UIsl 370POBbSI U OPUEHTHPOM B OITOM SIBJIAIOTCS OOIIME TOJOXKEHHUS B
OTHOIICHUU OOPALICHUS C XUMHUECKUMH MaTepuallaMH Pa3InyHON CTENIEHH OIIAaCHOCTH.

VYuuThiBas, Kak NpaBWIO, HU3KYIO CTENEHb aBTOMATH3allUd U OCHAIEHHOCTH 3AIUTHBIMU
CUCTEMaMH CYILECTBYIOIIMX ONBITHBIX HAHOIPOU3BOCTB, OJIHUM U3 IVIABHBIX PUCKOB JIJIS 37J0POBbsI
MepCcoHaNa SBIISETCS TMOSBICHHWE BO3IYIIHBIX B3BECEH HAHOYACTHI[ KaK MOOOYHOTO MPOAYKTa
POU3BOJICTBA. B OONBIIMHCTBE CBOEM OHU TOKCHYHBI JUISI YEJIOBEKAa M MOTYT BBI3BIBATH PSII
3a0oneBanuil. OJIHAKO B OTCYTCTBHE pPa3paOOTaHHBIX, OJOOPEHHBIX, COIJIACOBAHHBIX U
YTBEPKAEHHBIX B 3aKOHOJATEIBHOM IOPSAAKE I'MTMEHMYECKUX HOPMATHBOB HAa HAHOYACTULBI U
HaHOMaTepHalibl ()aKTMUECKU E€IMHCTBEHHO BO3MOXKHBIM METOJOM PEryJupOBaHUs BO3ACUCTBUA
BBIOPOCOB, BKIIIOYAIOMIMX IMPUMECH HAHOMATEPHAJIOB, a TAaKXKE IPYTHUe CONPSHKEHHBIE C ITUM
HeraTuBHbIE (PAKTOPHI, ACHCTBYIONINE HA TIEPCOHAN TPOU3BOJICTB, SBIIAETCS MPUMEHEHUE MOJeel
OLIEHKH pUCKa (B YACTHOCTH YK€ CYILECTBYIOLINX MOJIEJIEH JUIsl B3BEILIEHHBIX BEIIECTB MUKPOHHBIX
pa3MepoB U pa3padaThIBa€MbIX MOJIETICH 11 HAHOYACTHUI) ¥ KOHLEIUU MPUEMIIEMOT0 PUCKa.

K coxanenuto, mnpu mnepexone oOT JabOpaTOPHOTO CHHTE3a K MPOMBIIUIEHHOMY
MIPOM3BOJICTBY HAHOMATEPHAIOB MOTYT BO3HHKATh 3HAUUTEIbHBIC MPOOIEMBI, TOCKOJIbKY OBIBacT
HE M3BECTECH YPOBEHb OMACHOCTHU KaK JJIsl TOTpeOUTEeNeld HaHOMIPOAYKIIUH, TaK U IS OKPYKAIOIIEH
Cpelbl.

Bue 3aBHCHMMOCTM OT TOro, 4epe3 KaKOW TpPaKT 3TO IPOUCXOAMUT, IPOHUKHOBEHUE
HAaHOYACTHI[Bl B OPraHU3M YEJIOBEKAa U >KMBOTHBIX MPEJICTABISAET CYIIECTBEHHYIO ONACHOCTh
MIOCKOJIbKY HET COMHEHHUH, YTO OHM MOTYT OKa3blBaThb MHOTIOIUIAHOBOE TOKCHYHOE JEHCTBHE Ha
KJIETKH PA3JINYHBIX TKAHEH.

Cnenyer mnpu3HaTh, YTO 4YEJIOBEYECTBO CHJIBHO 3alla3/IbIBa€T C pEIICHHEM MpoOIeMbl
HE/IOMYIIEHUsI BO3AEHCTBUS Ha OOBEKTHI OMOC(pepbl HAHOCYOCTaHUMH B 3HAYMTEIBHBIX
KOJIMYECTBaX, OOPa3yOIIMXCsi B BBICOKOTEMIIEPATYPHBIX Ipolieccax MepepadOTKU pa3iIMuHbIX
BHUJIOB NPUPOJHOIO CBHIpbS W MCIOJIb30BAaHMUS Il DHEPI€TUKM MU TPAHCIOpPTa YIIIEBOAOPOJHBIX
toruuB. Hapsiy ¢ aTuM B MHpe BecbMa 3HAUMTEIbHBI O0BbEMBI HEraTUBHO JEHCTBYIOIIUX Ha BCE
OMOJIOTNYECKHUE CHCTEMbI OTXOJI0B IPOM3BOJICTB U PA3HOT'O THIIA IIIIIAMOB.

Cutyauusi ocIoKHEHa TeM, 4TO MpH peaju3alliy MOJIyYeHUsT HaHOMAaTepuaioB MHOTHE U3
HUX IPOU3BOJATCS HE OJHHMM, a HECKOJBKUMH OTJIMYHBIMU JIPYr OT ApPyra TEXHOJOTHYECKUMU
cnocobaMy W TpU O3TOM BOBCE HE SBJISIOTCA JOCTATOYHBIM HCIOJB30BAHUE psila YHCTO
TEXHUYECKUX MPUEMOB, TaKMX KaK: TIIATEIbHOE OXJIAXICHUE, HCIOJIb30BaHNE W3BECTHBIX
a7IcOpPOCHTOB M a0COPOEHTOB TSI HEJOMYIIIEHUSI TPOCKOKA TOKCUYHBIX BEIIECTB U KOMIIOHEHTOB B
OKPY)KAIOIYI0  Cpely. YPOBEHb DKOJIOTMYECKOM  OMAcCHOCTH  SIBISETCS  KayeCTBEHHOM
XapaKTePUCTUKOW MMOTEHIIMAJBLHOTO SKOJOTMYECKOro pHCKa T.e. pHUCKa Ui 370pOBbS MpHU
MOMAaJlaHUM B OpPraHU3M YeJOBEKa, KOTOPbIM BKIOYAaeT, B TOM YHCJIE, M HAHOCYOCTaHLIUU
0TpabOTaHHBIX Ta30B PA3IUYHBIX TEPMOXHUMHUYECKHUX MPOU3BOJACTB. JlaHHOE 00CTOATEILCTBO
YBEJIIMYUBAET BO3MOXKHBIE PHUCKH, C KOTOPBIMM MOTYT CTaJKHUBaTbCS WM YK€ CTaJIKUBAIOTCS
pabOTHUKM HAHOMHIYCTPUHU. DTO NAaET TaK)Ke OCHOBAaHUE MPENINOJIOKHUTh, YTO OJAHM M TE K€
HaHOMaTepHalibl, HW3TOTOBJIEHHBIE HA OCHOBE pA3JIMYHBIX TEXHOJOIMH, OYyAyT OKa3bIBaTh
HEOJIMHAKOBOE BO3/ICCTBHE HA YEJIOBEKA U Cpelly ero OOUTaHUS.

HccnenoBanue U ONbITHBIC PA0OTHI.

JloCTOMHCTBOM HCIOIB30BaHUS pa3padaThiBa€MbIX MPAKTUYECKUX MOJENEN OLEHKH pHUCKa
JOJDKHA OBITH BO3MOXKHOCTH ITOJIYYEHHsI JOCTaTOYHO SICHBIX JUIsS CIEIHMaicTa pe3yibTaToB B
KaueCTBE OCHOBBI Ul MPUHATHS KM B KOHKPETHBIX CHUTYalMsX aJIeKBAaTHBIX pPEIICHUI.
Heo6xoauMo coBeplIeHCTBOBaTh HAHOTEXHOJIOTHU M OLIEHUBATH PUCK UX C 00s3aTENbHBIM yYETOM
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JOCTaTOYHOCTH JACUCTBYIOIIUX, T.€. paHee pa3paOOTaHHBIX HOPMATHBOB TEXHUKU OE30MaCHOCTH.
Crnenyer OCyHIECTBISITh MOHHUTOPUHI HAHOTEXHOJIOTHMM, OXBATHIBAIOIIUM IIUPOKUN HANa30H
TEPMOXHUMHUYECKUX MPOIECCOB MX MOydeHus. Pa3paboTaHHbie B pe3ysbTaTe SKCIEPUMEHTATBHBIX
paboT U MIAHOMEPHBIX MCCIEAO0BAaHUN B YKa3aHHOW OOJACTH TECT-CUCTEMbI U KPUTEPHH JIOJKHBI
Jieyb B OCHOBY €IMHOI CXEMBbI SKOTOKCHUKOJIOTHYECKOTO IKCIIPECcC-aHaIN3a 00BEKTOB OKpPYIKaIOIIen
CpeJibl ONBITHBIX U MPOMBILUIEHHBIX HAHOIIPOU3BOJICTB.

Cxema aHamu3a JO/DKHA  YYWUTHIBaTb BECh  CIEKTP  BO3MOXKHBIX  BO3JEHCTBUI
BBICOKOTEXHOJIOTUYECKOIO MPOU3BOJCTBA: OT 3arps3HEHUS Cpell HEOPraHMYECKUMHU BELECTBAMH U
3JIEMEHTAaMU-CYIIEPTOKCUKAHTAMU JI0 3arpsi3HEHUS] OPraHUYECKMMH BELIECTBAMU, KOTOpBIE 4acTO
MCIOJIB3YIOTCS AJIsl CTAaOUIN3alui HAHOYACTHII.

[Tpy 3TOM 1E/IbI0 3KOTOKCHKOJIOTMYECKOTO aHaliu3a HaHOMaTepuansa M TEXHOJOTuu €€
MOJIy4€HUs, MPOBOJUMOIrO IO BBINICYKa3aHHOW cXeMe, JOHKHO OBITh 3aKIIIOUEHHUE O CTENeHH
OIIACHOCTH JIAaHHOTO OOBEKTa 3arpsi3HEHUs JUIsl OKPY)KAIoIIel cpesibl, B KOTOPOM JOJDKHA OBbITh
MIpeJICTaBJICHA OLIEHKAa PEaJbHBIX, a TAaK)Ke, B MPOrHO3€, MOTEHIHAIbHBIX H3MEHEHHI 0OBEKTOB
OKpY>Karolllel MPUPOJHON Cpebl, HAXOASIUXCSI B 30HE BO3JICHCTBUS, BbIPA0ATHIBAIOIIETO JaHHbIE
HaHOMAaTepHuallbl IPEANPUITHSL.

N3BecTHO, 4TO (DyJUIepeHsl U YIIepoIHbIe HAHOTPYOKHU SIBISIOTCS HOBBIMH YTJIEPOIHBIMH
MaTepuagaMH, XapakTepU3YIOIIUMUCS CBOMM CTPYKTYPHBIM COBEpIICHCTBOM M pa3HOOOpaszueM
HaIpaBJICHUN MPUKIATHOIO UCIHOJIb30BaHUS B DJIEKTPOHUKE, XMMHUECKOW TEXHOJIOTMU U JAPYrUX
OTpacisix HapOAHOTO X034 CTBa.

Opnaxo, ipy Bceil BHICOKOW NEPCIEKTUBHOCTH IMOJIyYE€HHUS HAaHOMATEpHAJIOB, TEXHUYECKU
HEZ0CTaTOYHO 3(PPEKTUBHBIE CXEMBI peaTn3alii HAHOTEXHOJOTUIl MOTYT CO BpEMEHEM OKa3hIBaTh
Bcé Oosee HEONIArompusATHOE BO3ACHCTBHE HAa BCE IKOCHCTEMBI 3eMi. B ocoOeHHOCTH ke 3TO
KacaeTcsl TSHKENBIX METAJIJIOB U IOIT0KUBYIIUX PAJHOAKTUBHBIEX 3JIEMEHTOB.

CnenyeT OTMETHTh HEKOTOpbIE HEIOCTAaTKM TakXke B 00JacTh NpPHUMEHEHHUs J100aBOK,
MOBBIIIAIOIINX OKTAHOBBIE XapaKTEPUCTUKU YTIECBOIOPOAHBIX TOILIMB U MPUMEHSIEMBIX B OOJBIINX
KOJMYECTBAaX B COCTaBaxX pa3IMYHbIX KOMIIO3MIMOHHBIX TOIMB. K mpumepy, yCTaHOBIEHO, 4TO
Jla’ke MCIIOJIb30BAaHUE JUIsl 3TUX LeJed MeTHITPeTOyTHIIOBOrO 3dupa 3arpssHseT ruapochepy u
HEraTHBHO BO3JEUCTBYET Ha MU3HECHOCOOHOCTh pPAa3JIMYHBIX JKUBBIX OPraHHW3MOB B BOJHBIX
cucremax. llpu wucmonb3oBaHMM B KadyecTBE [00AaBOK Ppa3NUYHBIX HHIWBUIYaTbHBIX CIHPTOB
BO3HUKAIOT TPYAHOCTH COXpPAaHEHHUS CTAOWJIBHOCTH TOIUIMBHBIX KOMIIO3MIIMH TpU THepenagax
TeMIIepaTyp, a TAaKXKe B CBS3H C UX MOBBIIIEHHONH 0OBOJHEHHOCTBIO.

Bmectre ¢ teM, BO BCEM MHpE MOMCK DPA3JIMYHOTO HAIPABIIEHUS HCIOJIb30BAaHUS HOBBIX
3¢ (HEeKTUBHBIX COCTABOB KOMIO3UIIMOHHBIX MAaTEPUANIOB, a TAKXkKe TOIUIUB MPOJO0HKAET OCTAaBATHCS
MEePCIEKTUBHBIM M MPAKTHUYECKH BEChMa BaKHBIM.

Oco0yr0 3HAYMMOCTb TMpPH TNPUMEHEHUH HAHOTEXHOJIOTMH NpHOOpeTaeT Hu3yueHHe
MOTEHIIMATBLHON OMacHOCTH 00pa3oBaHUs M pa3paboTka KPUTEPUEB UX O€30MACHOCTH. Y UUTHIBaS,
YTO B MOCJEIHEe BpeMsl HauOoNbIIHE YCIeXHM B HAHOTEXHOJOTHYECKHX HCCIEeNOBAaHUSX ObLIN
JOCTUTHYTHI JUI1 HAHOYACTHI] U KJIACTEPOB HA OCHOBE METAJUIOB, MX OKCUIOB, a TaKXe (DyIIIEpeHOB,
YIJIEPOAHBIX HAHOTPYOOK M HAHOBOJOKOH, TO UX M CJeQyeT B MEPBYIO Odepenb H3y4yaTb U
OLICHUBATb.

YcraHOBIEHO, 4YTO MpPU OKUCIUTEIBHOM M BBICOKOTEMIEPATYPHOM TEPMOXUMUUYECKOU
TpaHcopMalii MaTepuagoB OOpa3yroTCs BEIIEeCTBA, TOKCHYHOCTh KOTOPHIX HE BBIIIE
TOKCUYHOCTH UCXOJIHBIX, & TAK)K€ B 3HAYUTEIBHOM CTENEHM BBIIIE TOKCUYHOCTH HCHOJIb3yEeMbIX
HCXOJHBIX BEIIECTB.

Kommiekc ocoOeHHOCTEH HaHOYACTUI[ CHOCOOCTBYET TOMY, YTO OHHM 3HAUUTENIBHO JIeTrde
BCTYMAIOT B XMMHYECKHE IPEBpAILEHUs, yeM Ooyiee KPYyMHbIE OOBEKTHI TOrO K€ 3JIEMEHTHOIO
cocTaBa, 00pa3ys MpHU 3TOM CI0XKHbIE COEeTUHEHNS U HEPENIKO C HeMpeaACcKa3yeMbIMU CBOHCTBAMH.

CnenyeT NMOMHHTH, YTO Kak Obl HE BO3pacTal U3 JECATUIETUS B JECATHIIETHE OO0BEM
MIPOMBIIIIJIEHHOTO MPOM3BOACTBA HAHOMATEPHATIOB, UX OOBEMBI HE CMOTYT JaKe MPUOIM3ZUTHCI K
00bEMaM HaHOCYOCTAHIIMMA, TIOMYTHO OOPa3yIOIIUXCS B Pa3IMUHbIX OTPacisiX MPOMBIILIEHHOCTH B
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BBICOKOTEMIIEPATYPHBIX Mpoleccax MepepaboTKH Pa3IMYHBIX BUIOB HCKOIMMAEMOTO MPHPOIHOTO
CBIPBSI.

OcyiecTBisieMble  3KCIEPUMEHTAIbHbIE MCCIEA0BAaHUS MOATBEPAWUIN, YTO OJHUM U3
MacIITabHO- U peajbHO JCHCTBYIOIIUX Ha 3/0pOBbe YUeroBeuecTBa MyTed 3arps3HEHHsS BO3ayXa
ClelyeT CYHMTaTh SJOBUTHIC BEIIECTBA OTPAOOTAHHBIX BBIXJIOMHBIX Ta30B pPa3HOM MPHUPOIBL,
00pa3ymIIUXCsl B IMIMPOKO HCIOJIB3YIOUUXCS B MUPE TEIJIOBBIX IHEPreTUYECKUX YCTAHOBKAX MU
JIBUTATEJISIX BHYTPEHHET'O CTOPAHUS.

Hamu paspaborana oreuaroiasi TpeOOBaHHUSIM TEXHUKH O€30MaCHOCTH M MPEABAPUTEIHHO
ornpoOOBaHHasi BEpPCHS TEXHUYECKHM JIOCTYIHAs TEXHOJOTHH cOOpa, TPaHCIOPTUPOBKH,
KOHTaKTUPOBAaHUA C a0COpOMPYIOIIMMU M3 Ta30BOM Cpellbl BEIIeCTBaMHU (TOJYOJIOM, KCHUIIOJIaMU
00 TEXHHYECKOW KCHJIOJNBHOM (hpakimell) W OUYMCTKM BBIXJIONHBIX Ta30B JBHraTeleH
BHYTPEHHETO CropaHus. Y CTAHOBJICHO, 4TO OoJbmas 3GGeKkTUBHOCTH BbIeaeHus QyuiepeHoB (60-
70) w3 oOTpabOTaHHBIX BBIXJIONMHBIX Ta30B MPHUCYIIa MpPHU HUCIHOIB30BAHUU B KAueCTBE
aBTOMOOMIIBHOTO OeH3nHa Mapku AU 92.

UucroTa BBIIEICHHOIO M3 OTPAa0OTAHHBIX BBIXJIOMHBIX T'a30B (YUIEPEHOB COCTaBISET
99,99%. Ilomobnas cxema BblIeleHUS (QYUIEPEHOB U3 OTPaOOTAHHBIX BBIXJIONHBIX Ta30B
peanu3oBana u i oensuaa AU 95 mapka (Premium), a Takke Uit JU3€IbHOTO TOTLIMBA.

[TockonpKy BO3IYIIHbIE B3BECH HAHOYACTHI[ SIBISIOTCA MOOOYHBIMH MPOIAYKTaMU
IIPOM3BOJICTBEHHBIX MPOLIECCOB, JIMOO ke MOMYTHO OOPa3yIOLIUMUCS MPU CHKUTAHUU TOIUIMB, UX
OLICHKa TMPEJCTaBIsIeT ONpeAeNéHHOEe 3HAYEHHE [JIs YEeJNIOBEYECKOrOo 3/I0POBbS M OXPaHBI
OKpy>Karomiel cpensl. Hanbonpiryto yrpo3y JUist BCETO )KHBOTO MPEICTABISIOT JETKO 3aHOCHMBIC B
NErKue B3BEIICHHBIX B BO3IYIIHOW Cpele YacTHIl MBLIM pa3MepaMu 0 5 MKM, COJEpKallrecs B
BBIXJIOITHBIX Ia3aX TEIJIOBBIX YHEPTETUYECKUX YCTAHOBOK U JIBUTATEJICH BHYTPEHHETO CTOPAHMSL.

BuIBOABL.

YuuThiBasi M310KEHHOE, OJHUM U3 TEPCIEKTUBHBIX MyTEeH HSKOJIOTMYECKOM OIICHKU
TEPMOXUMHUYECKHX TPOIECCOB, TaK K€, KaKk U TNPOAYKTOB OKHCIUTEIBHOTO PA3JI0KEHUS
YTI€BOJOPOAHBIX TOIUIMB, B KOTOPHIX 00pPa3yOTCS COOTBETCTBYIOIME HAHOCYOCTaHIUH, SIBISETCS
pa3paboTKa ynpomEHHBIX Ka4YeCTBEHHBIX U KaueCTBEHHO-KOJIMYECTBEHHBIX METOJIOB OIpeIeICHHUS
CTENIEHU UX HETaTUBHOTO BO3CHCTBUSI.

Tak xak ¢ynaepeHsl U yriepoaHble HAHOTPYOKH BeCbMa TOKCHYHBI U MOTYT BBI3BIBAThH PSIJT
TSOKENBIX 3a00JIEBaHUM, OJTHUM M3 HauOoJiee BaXHBIX HANpaBICHUM UX MPEAYyNpeKIEHUs CleoyeT
CUMUTaTh MpoOIeMy pa3pabOTKH M MOCIEAOBATEIHLHOTO COBEPIICHCTBOBAHMS B 0OOIACTH OLEHKU
3¢ (HEKTUBHOCTH MCIIONB3YEMbIX METOJOB OTPaHMYEHUS MX BO3AYIIHO-MUTPALMOHHOW OMAacHOCTU
KaKk B CTAallMOHAPHBIX, TaK U B JMHAMUYECKUX YCIOBUSAX C MPUMEHEHHEM B IEPBYID OYepeb
YOPOIIEHHBIX KAYECTBEHHO-KOJIMUYECTBEHHBIX METOJIOB.
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FULLEREN VO DIGOR KARBON NANOKLASTERLORIN ALINMASI VO TOTBIQININ
TEXNIKI-EKOLOJI USTUNLUKLORI
Cavadov N.F.
Milli Aviasiya Akademiyast

Toaqdim olunan magalads 6z qurulusuna va xarakterina géro muxtalif nanomateriallarin alinmasinin
ekoloji tohlikasizliyi sahosindo materialsiinasliq todgiqatlarinin inkisafi istiqgamotinndo mdévcud olan
problemlar nazoardan kegirilmisdir.

Miixtalif, o cimlodon miiasir materiallarin yeni novlarinin vo yanacagin istehsal hacminin davamli
artmasinin fonunda diinyanin har yerindo otraf mihit problemina olan taloblorin sortlogdirilmosi miisahido
olunur.

Bu mogalods nanomateriallarin alinmasi ilo bagli olan problemlor toplusuna todgigat, sintez,
hom¢inin xammalin sonaye istehsalinda genis yayilmis termokimyovi istehsal proseslorinds ekoloji
tohlukasizliyin tomin edilmasins imkan yarada bilmasi ndgteyi-nozoarindon baxilmisdir.

Acar sozlar:: fulleren, nanotexnologiya, nanomateriallar, karbon nanoboru, nanolif, nanoklaster,
adsorbent.

TECHNICAL AND ECOLOGICAL ADVANTAGES OF OBTAINING AND APPLICATION OF
FULLERENES AND OTHER CARBON NANOCLASTERS
Javadov N.F.
National Aviation Academy

In the presented article, the existing problems in the direction of the development of materials
science research in the field of environmental safety of obtaining nanomaterials different in structure and
nature are considered.

Against the background of the consistent growth of production volumes of various and, including
new types of modern materials and fuels, the tightening of requirements for environmental problems can be
observed everywhere in the world.

The presented article discusses a range of problems associated with the production of nanomaterials
that could contribute to the achievement of environmental safety in research, synthesis, as well as in widely
represented industrial thermochemical processes of industrial processing of raw materials.

Key words: fullerene, nanotechnology, nanomaterials, carbon nanotubes, nanofiber, nanocluster,
adsorbent.
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VOZIiFO SAXTAKARLIGININ KORRUPSiYA CINAYOTLORI VO QULLUQ
MONAFEYI OLEYHINO OLAN DiGOR CINAYOTLORIN BiR NOVU KiMi
HUQUQI TOHLILI

Aslanov O.R.

Baki Dovlat Universiteti

Maqalada korrupsiya va qullug manafeyi aleyhina olan digar cinayatlordan sayilan
vazifa saxtakarhigimin cinayat-hliquqgi tohlilindan bahs edilir. Belo ki, vazifo saxtakarhig:
korrupsiya va qullug moanafeyi aleyhino olan digar cinayatlor arasinda éziiniin ictimai
tohlukaliliyi, tacribado bas verma tezliyi ilo farglanan amoallordan biridir. Ona gora da,
maqalada vazifa saxtakarligr amali ilo bagh hiiqug adabiyyatlarinda bazi mialliflar tarafindan
saslandirilon fikirlora istinad edilmakla, adi ¢akilon cinayatin mahiyyat va mazmununa da
aydinlig gatirilir.

Acar sozlar: Korrupsiya, qullug manafeyi, vazifo saxtakarligi, rasmi sanadlar, vazifali
saxs, informasiya resurslari, sonadlorin saxtalasdirilmast.

Korrupsiya ilo mibarizo problemi XX osrin 80-90-c1 illarindan etibaron diinya ictimaiyyati-
nin, o cimlodon Azorbaycan comiyystinin digget morkozindadir. Azorbaycanda demokratik,
diinyavi dovlatin quruldugu, sosial, igtisadi vo hiiquqi islahatlarin genis viisat aldigi bir dovrde
korrupsiya comiyystdo sosial-igtisadi, siyasi-hiiqugi, monavi-psixoloji problemlorin yaranmasina,
ganunlarin iglomomasing, ohalids ddvlst organlarina inamsizligin yaranmasina sobob olur.

Isin moaqgsadi: “Vozifo saxtakarliginin korrupsiya cinayatlori vo qullug monafeyi oleyhina
olan digar cinayatlorin bir névu kimi hiqugi tohlili” mévzusunda yazdigimiz elmi mogalods asas
mogsad, adi ¢okilon cinayat omoli ilo cinayat-hliqugqi mibarizado misbat noticalor olds
edilmasindan 6trii homin amolin diizgun hiiqugi tehlilinin verilmasidir.

Korrupsiya iqtisadiyyata ziyan vurur, saglam ragaboti bogur, comiyyatdo mdvcud sosial-
psixoloji va manavi durumun pislosmasines gatirib ¢ixarir. Sosial, hiiquqi, iqtisadi, psixoloji va digar
aspektlora malik hadisa kimi korrupsiya godim zamanlardan yaranmis olsa da, son illards, boylk
siyasi, sosial vo igtisadi doyisikliklorlo xarakterizo olunan muasir dovrdo xususilo genis yayilmus,
onun ictimai tohllkaliliyi gat-gat artmisdir. Belo ki, korrupsiya sosial gorginliyi artirir, tohsil vo
sohiyya sahalorina niifuz edarok comiyyatin istar manavi, istarsa do bioloji tonazziliint glclondirir
[1, s.6].

Qeyd edok Ki, vozifo saxtakarligi cinaysti yuxarida haqqinda bohs etdiyimiz, bu gisim
ictimai tohllikali amallordandir. Odur ki, Azarbaycan Respublikasinin hazirda qiivvads olan 1999-
cu il Cinayat Macallasinin 11-ci Bolmasinin (Ddvlot hakimiyyati oleyhina olan cinayatlor) 33-cl
Faslinin (Korrupsiya cinayatlori vo qullug monafeyi oleyhino olan digor cinayatlor) “Vozifo
saxtakarlig1” adlanan 313-cli maddssindo vozifo saxtakarligi ilo bagli mosuliyyst masalasi hall
edilorkan, ona bels bir aydinliq verilir ki, vazifo saxtakarlig1 dedikds, tamah va s. soxsi niyyatlorls
vazifali soxs tarafindon rosmi sonadlors va ya informasiya resurslarina bils-bils yalan molumatlarin
daxil edilmasi, habelo gostorilon sonadlordo vo ya informasiya resurslarinda onlarin haqiqi
mazmununu tohrif edan dizalislorin edilmasi basa disiiliir. Belo amallorin téradilmasina gors isa
ganunda 1500 - 3000 manatadok carima vo ya bir ildon iki ilodok middoats islah islori vo ya iKi
iladok muddato mlayyan vozifs tutma vo ya mioyyan faaliyystlo maggulolma hiiququndan moahrum
edilmoklo azadligdan mohrumetma cozasi nozoardos tutulur [2].

[k novbado, onu geyd edak ki, bu cinaystin ictimai tohliikaliliyi ondan ibaratdir ki, CM-in
313-cl maddoasindo nozordo tutulmus omoallorin téradilmosi naticasindo dovilst vo idarsetmo
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orqanlarmin normal faaliyyati pozulur, dévlat vo ya balodiyya (yerli 6zunuidarsetmo) xidmatinin
monafeyins gosd edilir. Bu baximdan, cinayatin obyekti dovlat va baladiyys (yerli 6zlintidaroetmo)
organlarinin normal faaliyyati ilo bagli ictimai miinasibatlordir.

Butdvlikds, geyd edos bilorik ki, vazifa saxtakarligi vazifo va qullug salahiyystlorindan sui-
istifado etmonin bir novudir. Ona gors ki, bu cinayst vazifa vo qullug salahiyystlorindan sui-
istifado etmoklo rasmi sanadlars, informasiya resurslarina bila-bilo yalan va onlarin asl mazmununu
tohrif edon molumatlarin daxil edilmosi yolu ilo toradilir. Demali, cinaystin predmeti lazimi
formada tortib olunan, zoruri rekvizitloro malik olan, faktlar1 vo hadisalori tasdigloayan, hiquqi
ohomiyyatli aktlar, yani rasmi sonadlor vo ya informasiya resurslaridir. Qeyd edok Ki, sonadlor
hiiqug munasibatlorinin yaranmasi, doyisdirilmasi va xitamindan ibarat mioyyan hiquqgi noaticalor
dogurur va bir sira hallarda, cinayatin predmeti dovlat va ya baladiyys toskilatlarinin sarancaminda
olan xdsusi sonadlar (migavilslar, vasiyystnamalar va s.) ds ola bilor. Lakin bir mogami da digqate
catdiraq ki, burada, har seydan avval, “rosmi” terminini diizglin basa diismok lazimdir. Belo ki, bu
ilk nbvbods, hakimiyyst orqanlari, mixtolif milkiyyst formasina malik idars, muloassisa Vo
toskilatlar, vozifali saxslor torafindon ¢ixarilan sanadlordir (masalon, hesabat xarakterli sanadlar,
hliquq va vazifalori tasdiq edan sonadlor, har hansi hiiquglarin verilmasina dair miracistlor, hliquq
pozuntulart barasindo molumatlart 6ziindo oks etdiron sonadlor vo s.). Bu zaman, ham organ,
mUioassiso Vo toskilatdan ¢ixan, hom do daxil olan sonadlordon bohs edilir. Lakin, saxtalasdirma
votondaslardan ¢ixan sanadlorda do (arizalor, glndslik geydlar, maktublar, agar bunlar, masalan,
Oliman vo ya saglamhiga vurulmus zorarin haqigi sebabinin gizladilmasi, yol verilmis sahlonkarliga
haqq qazandirilmasi va s. liglin lazimdirsa) miimkiindiir. Eloco do, saxtalagdirmanin predmeti
gisminds qeydiyyat yazilar1 da ola bilor.

Miolliflordon 1.B. Agayev qeyd edir ki, sonad anlayisi, sdziin genis monasinda yazili
sonadlorlo yanasi, hamginin, rogemli, grafik gostoricilorini, cihazlarin gostoricilorinin yazildig:
lentlori, masin dasiyicilarinda olan sanadlori do ohats edir [3, s.610]. Lakin, sonadlor yazili formada
olmaya da bilor.

Butovlikds iss, rasmi sanadlor dedikds, hiiqugi shamiyyati olan faktlart1 vo molumatlar
tosdig etmok dglin dovlet vo ya yerli 6zlnuidara organlari, habelo dovlst vo baladiyys idars,
mUassisa Vo toskilatlar: torafindon verilon yazili aktlar basa diisiiliir. Rasmi sonadlor, bir gayda
olarag, 6ziinamaxsus rekvizitlara (toskilatin mohiirii, stampi, sonadin ndmrasi, tarixi) malik olur va
mivafiq vozifali soxs torafindon imzalanir. Dévlat va ya yerli 6zilindidars orqani, yaxud dovlat vo
bolodiyya miossisasi hesab edilmayan kommersiya vo geyri-kommersiya strukturlari torafindan
verilon rosmi sonadlor bu cinaystin predmeti ola bilmoz. Bu cur sonadlorin saxtalasdiriimast,
muvafiq slamotlor oldugda, CM-in 320-ci maddasi (resmi sanadloari, dovlat taltiflorini, méhirlori,
stamplari, blanklar1 saxtalagdirma, qganunsuz hazirlama, satma vo saxta sonadlordan istifads etmo)
ila cinayat masuliyyatina sabab ola bilor [4, 5.658].

Azorbaycan Respublikasinin  “Informasiya, informasiyalasdirma vo informasiyanmn
muhafizosi haqqinda” 3 aprel 1998-ci il tarixli Qanununun 2-ci maddssine osasen, informasiya
resurslart (ehtiyatlar1) dedikds, informasiya sistemlorinds (kitabxanalarda, arxivlords, fondlarda,
molumat banklarinda va s.) olan sanadlor va sonad massivlari, habelo ayrica moévcud olan sanadlor
Vo onlarin massivlori basa disiiliir [5].

Obyektiv cohatdon bu cinayat rosmi sonadlars va ya informasiya resurslarina bilo-bilo yalan
molumatlar daxil edilmasinds, habelo gostarilon sonadlords vo ya informasiya resurslarinda onlarin
hagigi mozmununu tohrif edan diizalislarin edilmoasinds ifads olunur. Umumiyystlo, CM-in 313-cii
maddasinda nozords tutulan vozifo saxtakarligi omoli obyektiv cohotin qurulusuna géro formal
torkiblidir vo bu cinayat rosmi sonadlors vo ya informasiya resurslarina yalan moslumatin daxil
edildiyi, yaxud da homin sonadlors vo ya informasiya resurslarina onlarin hagiqi mazmununu tohrif
edon hor hansi diizolisin edildiyi andan basa ¢atmis sayilir. Biitovliikde goturdikds iss, bu amoal
asagidaki horokatlordon birinin edildiyi andan basa ¢atmis hesab edilir:

1. Rasmi sonadlors va ya informasiya resurslarina bils-bilo yalan molumatlari daxiletmo. Bu
halda, ganuna uygun olaraq, biitiin alamatlorin vo rekvizitlorin saxlandigi sanadin aslina hagigstoe
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uygun olmayan molumatlar daxil edilir. Ancaq bu zaman, malumatlarin bir hissasi hagiqi do ola
bilor.

2. Rasmi sonadlords va ya informasiya resurslarinda onlarin hagigi mozmununu tohrif edon
oalava vo duzalislorin edilmasi (fiziki saxtalasdirma). Bu halda, aslinds hagigi olan sanads mixtalif
usullarla (yeni sOzlarin vo ya ragamlorin olava edilmasi, matnin bir hissasinin silinmasi va s.)
dizalis edilir. Yani, ilkin motnin miosyyan hissasi pozulmagla vo ya diger oxsar horokatlorlo,
sonadin orijinal matni tohrif olunur. Bu cir sanad zahiron keyfiyyatsiz olur ki, bunu da, ya ayani
sokilda, ya da mitoxassis rayina asasan, miayyan etmok olar.

Lakin, adabiyyatlarda toradilma Gsuluna gore vozifs saxtakarliginin iki novii gostarilir:

a) yalan molumatlarin daxil edilmasindan ibarat olan aqli Gsul;

b) pozma, kimyavi Usulla silma, yapisdirma yolu ila sonads fiziki tasir gostarmokla olunan
maddi dsul [6, s.729].

Onu da geyd edak ki, agar vozifali saxs tarofindon toradilon vazifo saxtakarligi naticosinda
votondaslarin, toskilatlarin, comiyyatin, dovlotin hiiquglart vo ganuni monafelori shamiyyatli
doracada pozularsa, omal yalniz CM-in 308-ci maddasi (Vazifa salahiyystlorindon sui-istifads) ilo
tovsif edilmalidir [7, 5.471].

Vazifs saxtakarligi ¢ox vaxt basqa cinayatlora (masalon, talama, hakimiyyat solahiyyatlorini
asmaq va s.) hazirligin tisulu kimi do 6zuni gostara bilir.

Bu cinayat subyektiv cahatdon birbasa gasdlo vo tamah niyyati ila, yaxud da soxsi maragla
xarakterizo olunur. Yani, togsirkar rosmi sonadlori saxtalagdirdigini dork edir va bunu arzu edir.
Burada, tamah motivi iso, togsirlondirilon soxsin 6zii, yaxinlar1 vo tanislari tigtin omlak xarakterli
monfaat alda etmok arzusu va ya amlak xarclorindon azad olmag cahdinds ifads olunur. Sair soxsi
maraglara iso aiddir: merkantil slagolor qurmaga cohd, qohumbazliq, ailo intigami, qisqancliq,
paxilliq, isdokKi Xatalar1 vo ya 6zUnin saristasizliyini 6rt-basdir etmok cohdi, mansobparastlik va s.
[7,s.471].

Vozifa saxtakarligi cinayotinin subyekti yalniz voazifali soxslor ola bilor. Vozifali soxslorin
anlayist is9, 1999-cu il Cinayat Macallosinin 308-ci maddoasinin (Vazifo salahiyyatlorindon sui-
istifado) “Qeyd” hissosinda verilib. Belo ki, orada, vozifoli soxslorin asagidaki kateqoriyalari
muoayyan edilib:

1) Hakimiyyot niimayandslori, o climlodon Azarbaycan Respublikasinin Konstitusiyast vo
ganunlar1 ilo miioyyon olunmus qaydada dovlst orqanlarina secilmis vo ya toyin edilmis, yaxud
xtiisusi solahiyyot osasinda dovlst vo ya yerli 6ziiniiidare organlarini tomsil edon soxslar, zabit, gizir,
mi¢man olan harbi qulluqgular, dovlot qulluqgulart (dovlst qullugunun xiisusi néviinds g¢alisan
soxslor daxil olmagqla), baladiyys tizvleri vo baladiyys qulluggulari.

2) Dovlat organlarinda segkili vazifaloro namizadliyi ganunla miioyyon edilon qaydada
qeyds alinmis soxslor.

3) Dovlat vo baladiyys miiassiso, idara vo toskilatlarin, o ciimlodon publik hiiquqi soxslorin,
hamg¢inin kommersiya va geyri-kommersiya togkilatlarinin rohbarlari vo is¢ilori.

4) Dovlot vo bolodiyyo miiossiso, idaro vo togkilatlarinda, o climlodon publik hiiquqi
soxslorde, homg¢inin, kommersiya vo qeyri-kommersiya togkilatlarinda xiisusi solahiyyat {izro
togkilati-saroncamverici vo ya inzibati-tasarriifat funksiyalarini yerina yetiran soxslor.

5) Hiiquqi soxs yaratmadan sahibkarliq foaliyyati ilo maggul olan soxslar.

6) Xarici Olkalorin dovlot organlarinin vazifoli soxslori, xarici Olkolorin segkili dovlat
orqanlarmin tiizvleri, beynalxalq teskilatlarin vozifali soxslori vo diger qulluggulari, beynolxalq
parlament assambleyalarinin tizvlori.

7) Beynolxalq mohkomalarin hakimlori vo digor vazifali soxslori, Azorbaycan Respublikasi
vo ya xarici 6lkalorin qanunlarina, habelo Azarbaycan Respublikasinin torafdar ¢ixdigi beynalxalq
miiqavilolors asason faaliyyot gostoran yerli, xarici vo beynalxalq arbitrlor, xarici andl iclascilar.

Onu da geyd edok ki, CM-in 313-cl maddoasi Uzra cinayst mosuliyyati masalasini hall
edorkon nozoro almaq lazimdir ki, CM-in 99-4-cli maddasinds g0storilon sortlor oldugda, bu
maddodo tasbit olunan cinayatin toradilmasi ilo bagliligi olan hiiqugi soxsa da cinayat-hiquqi
todbirlar totbig oluna bilar.
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Cinayat Macallasinin 313-cti maddosinds (Vozifo saxtakarligl) nozords tutulmus omalin
CM-in  320-ci (Rasmi sonadlori, dovlet toltiflorini, mohdrlori, stamplari, blanklari
saxtalagdirma, qanunsuz hazirlama, satma vo ya saxta sanadlordon istifado etma) maddasinds tasbit
olunmus amalls fargine goldikds isa, deys bilorik ki, 320-ci maddada gostorilon cinayatin obyekti
idaroetma foaliyyatinin predmetlori olan vasigs va ya digar rosmi sonadlorin, dovlat taltiflorinin,
mohiir, stamp Vo blanklarin hazirlanmasinin, onlardan istifadonin vo hamin predmetlorlo davranisin
ganunvericiliklo mlayyan olunmus qaydasidir. Buna goro do, hiiqug veran va ya vozifodon azad
edon vasigo vo ya digar rasmi sonadlar, dovlat toltiflori, mohiir, stamp vo blanklar CM-in 320-ci
maddasindoki amallarin predmetini toskil edir.

Bundan basqa, vozifo saxtakarligindan forgli olarag, CM-in 320.1-ci maddssinds nazorda
tutulan cinayat obyektiv cohatdon asagidaki faal horakatlorls toradilir:

- Hilquq veran va ya vazifadon azad edan vasigani va ya digar rosmi sonadi saxtalasdirma.
- Hlquq veran va ya vazifadon azad edan vasigani va ya digor rosmi sanadi satma.

- Azorbaycan Respublikasinin saxta dovlot taltifini, stamp1, mohiirii vo blanki hazirlama.

- Azarbaycan Respublikasinin saxta dovlst toltifini, stampi, moéhiirii vo blanki satma.

Daha sonra, CM-in 320.1-ci maddasi Uzro mogsad (resmi sonoddon, dovlot taltifindon,
stamp, mohiir vo blankdan istifado etmok magsadi) cinayat torkibinin zaruri alamotidir. Odur ki,
belo mogsad olmadan, 320.1-ci maddonin dispozisiyasinda sadalanan amollorin téradilmasi bu
cinayatin torkibini yaratmur.

Subyekt iso, vazifo saxtakarligindan forqli olaraq, 16 yasina ¢atmis istonilon anlaqh fiziki
soxslar ola bilor. Bu baximdan, rasmi sonadlor vozifali soxs vo ya vazifali saxs olmayan dovlot
qulluggusu, yaxud yerli 6zlnlidaroetms organinin qulluggusu torafindon saxtalasdirildigda, amal
yalniz CM-in 313-cu maddasi ilo tovsif olunur. Lakin saxta senadin tortib edilmasi vo ondan istifados
olunmasi miistaqil horokat oldugu ti¢iin amal cinayatlorin maocmusu qaydasinda — CM-in 313-cii
maddasi vo saxta Sonaddon cinayatkar mogsadlor Ggln istifado etmays goro mosuliyyat nozordo
tutan madds (CM-in 320.2-ci maddosi) ilo tovsif edilmalidir.

Natica. Mogalonin yazilmasi ilo goldiyimiz nstico ondan ibarstdir ki, vozifo saxtakarligi
korrupsiya vo qullug manafeyi oleyhins olan digar cinayatlor arasinda 6ziiniin ictimai tohlikaliliyi,
tocriibado bagvermo tezliyi ilo forglonon omollordon biridir. Korrupsiya cinayatlorinin
toradilmasinda, onlarin 6rt-basdir edilmosinds, adaton, vazifs saxtakarligina yol verilso do, bu amal
Azorbaycan Respublikasinin 1999-cu il Cinayat Macallasinin 320-ci maddasinda (Rasmi sanadlori,
dovlat taltiflorini, mohirlori, stamplari, blanklar1 saxtalasdirma, ganunsuz hazirlama, satma vo ya
saxta sonadlordon istifado etmo) nozords tutulmus cinaystdon miioyyon oxsarliglarin olmasina
baxmayaraq, 6zun(n spesifik torkib slamotlorina gora kaskin farglonir.
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IIPABOBOH AHAJIHU3 JIOJDKHOCTHOI O ITOVIOT A KAK BH/IA KOPPYITITHOHHBIX
IIPECTYILIEHUH H JIPYTHX ITPECTYILIEHHH ITPOTHB C/1YKEFHOIO HHTEPECA
Acnanoe O.P.
baxunckuii I'ocyoapcmeennwiii Ynusepcumem

Cmamesi  nocéswena  y20106HO-NPABOGOMY  AHANU3Y — CIVIHCEOHO20 — MOUEHHUYEeCMmEd,
paccmampugaemo2o Kak npecmynieHue npomue Koppynyuu u opyeue npecmynieHus Rpomue ciyiHcebHoeo
unmepeca. Takum o00pasom, cayscebHwill NOON02 MO O0OHO U3 O€sAHUN KOMOpoe OMIUYAemcs CEoell
00WecmeeHHOU ONACHOCMbIO U  YACMOMOU 6CMpedaemMocmu HA NPAKmuke KOPPYRYUOHHBIX U UHbIX
npecmynyieHuil npomue UHMepPecos 20Cy0apcmeeHnou cayxcovl. Ilosmomy, 6 cmamve YMOUHAIOMCA
Xapaxkmep u cooepocanue YNoMAHYmMo20 NPecmynieHus, CColiasact Ha MHEHUs, 8bICKA3AHHblIe HeKOMOPbIMU
asmopamu 8 10puOU4ecKol 1umepamype OMHOCUMENbHO NPAKMUKU OOIACHOCIHO20 NOOJI02q.

Knioueswvie cnoea: Koppynyus, cayocebnvle unmepecsl, OOJICHOCMHOU N00N02, OQuyuanbHble
O00KYyMeHmbl, OOJINHCHOCHHOE TUYO, UHDOPMAYUOHHBIE pecypCbl, N00L02 OOKYMEHMOS.

LEGAL ANALYSIS OF SERVICE FRAUD AS A TYPE OF CORRUPTION AND OTHER CRIMES
AGAINST THE PROFESSIONAL INTERESTS
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The article is devoted to the criminal law analysis of corruption and other crimes against the
professional interests. In addition, the article explains the nature and content of the crime, provides opinions
expressed by some authors in the legal literature on the practice of forging documents.
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EKSTREMIST XARAKTERLI CINAYOTLORIN iSTINTAQI ZAMANI AYRI-AYRI
ISTINTAQ HOROKOTLORININ KECIRILMOSI XUSUSIYYOTLORI

Qurban T.A.

Azorbaycan Respublikasi Odliyya Nazirliyinin Mahkoma Ekspertizasi Markoazi

Moagalodo ekstremist xarakterli cinayatlorin  istintaqi  zamanmi  ayri-ayri  istintaq
harakatlarinin xususiyyatlarindan bahs edilir. Istintag harokatlarinin togkili va kegirilmasinin
bazi taktiki xtisusiyyatlari nazardan kegirilib.

Maddi slUbutlarin va digar mahkoma ahamiyyatli malumatiarin toplanmas: vo istifada
edilmasina yonalmis istintaq haroKatlorinin aparilmasimin taktiki xiisusiyyatlari nazara alinir.
Hadisa yerino baxis, axtaris, sorgu-sual kimi istintaq harakatlarinin istehsal xususiyyatlori va
spesifikast tohlil edilib.

Acar sozlar: ekstremist xarakterli cinayatlor, istintaq harakatlori, taktiki xtsusiyyatlor,
hadisa yerina baxs, axtaris, dindirma.

Tosokkiil tapmis istintaq soraitlorindon, irali sdrdlon istintag forziyyslorindon asili
olmayaraq, ekstremist foaliyystlo bagli cinayatlorin istintaqi zamani hoyata kegirilmasi
moagsadouygun vo bir ¢ox hallarda zoruri olan istintaqg harokatlori vardir. Bu kateqoriyali
cinayatlorin istintaqi zamani aparilmasi zaruri olan istintaq harokatlori kompleksino hadiss yerina
baxis; dindirma (siibhali vo togsirlondirilon soxslorin, sahidlarin, zorar¢okonlarin dindirilmasi);
axtaris vo gOtlirmo; taninma; mahkoma ekspertizasi va digorlarini aid etmak olar.

Tocrubo gostarir ki, ekstremist xarakterli cinayatlorin istintaqinin baslangic morhalasinda
kecirilmasi zaruri olan asas istintaq harokatlorine hadisa yerina baxis, dindirmo, axtaris, gétiirmo vo
s. aid edilo bilor. Qeyd olunan istintaqg harokatlorinin togkili vo kegirilmasinin boazi taktiki
xususiyyatlorini nazordan kegirok.

1. Hadisa yerina baxis. Toxirosalinmaz istintaq harokotlorindan biri olan hadiso yerins baxis,
digor istintaq horokatlori ilo migayisodo daha ¢ox dorocodo maddi izlorin askarlanmasina,
toplanmasina vo todgigins istigamatlonib [1, s.111-118].

Hadisa yerino baxisin magsadi AR CPM-nin 236-c1 maddasinds gostarilib. Belo ki, CPM-
nin 236.1-ci maddssine uygun olaraq cinayat islorinin, siibut monboyi ola bilocok digor maddi
obyektlorin agkar edilmasi, cinayatin toradilmo hallarinin va is ti¢iin shamiyyatli olan digor hallarin
muioayyan edilmasi mogsadi ilo mustentiq hadiss yerinin, binalarin, sanadlorin, osyalarin, insan
meyitinin va heyvan casadinin baxigini aparir.

A.M. Mahmudov va B.O. Oliyev istintaq harokoati kimi baxigin mazmununu agarag geyd
edirlor ki, “hadiso yerino baxis — hadiso yerinin dyronilmoasi vo soraitinin geyd edilmasi, cinayat
izlarinin vo digar maddi siibutlarin tapilmasi, qeydiyyati, gotiiriillmasi va tadqiqi, cinayat hadisasi,
onun mexanizmi, istirak¢ilar1 barada forziyyslorin irali siirilmasi vo yoxlanmasi, hamginin is {igiin
ohomiyyat kasb edo bilocok masalonin halli moagsadilo, mustontiq torafindon hadiso yerinin
bilavasito qavranilmasindan ibarat toXiresalinmaz istintaq horokatidir”[2, s.85].

O. Allahverdiyev istintaq horokoti kimi hadiso yerino baxisin osas vazifalori sirasinda
gOstorir: cinayatin bas vermasi soraitinin, onun mexanizminin vo digor hallarin aydinlagdirilmast;
cinayot hadisasinin bas verdiyi voziyysti canlandirmaq vo istintaqi diizgiin istigamato yonoltmok
ticlin lazimi farziyyslorin mioayyanlosdirilmasi; cinayatkarlarin soxsiyyatini vo bir sira hallarda iso
cinayatin motivinin muoayyan edilmasi va sair [3, 5.276-277].

Ekstremist xarakter dasiyan cinayotloro dair islor tzro hadiso yerino baxisin kegirilmasi
zamani cinayatin motivlorinin mioyyan olunmasi zoaruridir. Ekstremist yonumli cinayatlorin
toradilmasinin motivlarini- hadisoa yerinds goyulan va cinayatin millatci, etnik, dini, irqi motivlarls
toradilmosini gostoron millatci, radikal-dini vo ya irqc¢i xarakterli simvolikalardan ibarst olan

40



Elmi Macmualor Cild 23, Ne2 - 2021

cinayatin alot vo vasitalori; milli loyageti vo ya dini baxiglart tohqir edon vo algaldan yazilar
(masalon, divar yazilar); hadiso yerindo askar edilmis predmetlordo ekstremist xarakterli
simvollarin tasviri; millatgi, irqci vo ya radikal-dini mozmunlu simvolika, sokillor, varagslor,
geydlor; zarargakanlarin irgi, milli va ya dini monsubiyystini gdstaron simvollarla bagl tohqgiredici
harakatlarin izlari va s. gostara bilor. Bu halda, baxisin kegirilmasine mitoxassisin calb edilmasi do,
moagsadouygun hesab edilmolidir [4, 5.266-267].

Ekstremist yonimli cinayatlorin istintaqi zamani cinayatin bilavasito toradildiyi yerlorla
yanasi, ekstremist foaliyyatin hayata kecirilmasine agiq ¢agirislarin saslondiyi yerlors; irgi vo dini
ayri-seckilik, nifrat vo diismongilik zomininds zorakiligin v ya zorakiligin totbigi hodoalarinin ifads
edildiyi yerlaro; ekstremist xarakterli mutosokkil qurumun Gzvlarinin toplasdigi yerlora; ekstremist
materiallarin hazirlandigi, tirajlandig1, saxlandigi vo yayildigi yerloro; Internet sobokasindo
ekstremist foaliyyatin hoyata kecirilmasine c¢agiriglarin  yayilmasinda, ekstremist motivlarlo
diismoangilik vo ya nifrat salmada istifads edilon kompiiter texnikasinin tapildigi yerlors do, baxisin
kecirilmasi magsadouygun hesab edilmalidir [5, 5.89-93; 6 5.33].

2. Dindirma. Verbal informasiyanin oldo edilmasina istigamoatlonmaklo, toskili vo
aparilmasi taktikasina gora, on mirakkob istintaq harokotlorindon biri olan, “dindirma cinayat isi
Uzra ohamiyyat kasb edon hallar barads, dindirilon soxsdan ganunvericiliklo nazards tutulmus
gaydada molumatlarin alinmasi vo onlarin diizgiin rasmilogdirilmasindan ibarot olan istintaq
harokatidir” [3, s.318].

C. Suleymanov dindirmoanin informasiya monbalorinin axtarisi zamani totbig olunan ssas
istintaq harokatlarindan biri oldugunu vurgulayir [7, s.29].

G.A. Rzayeva da dindirmonin bdtin cinayat islori izro istisnasiz olaraq, hoyata kegirilon
istintaq harokati oldugunu geyd edir [8, s.21].

Ekstremist yonumliu cinayat islori Uzro dindirmani hoyata kegirorok, mustantig: bu istintaq
harakatine mukammoal hazirlasmali, dindirilonin saxsiyyatini 6yranmali, ekstremist xarakter dasiyan
kriminal omali tOrodon soxslorin ayri-ayr1 xarakterik xiisusiyyatlorini, ekstremist yonimli
cinayatkar qruplarin strukturunu, dindirilon soxsin bu grupda rolu va funksiyalar1 barado malumatlar
olda etmoalidir [9, 5.58-59; 10, 5.138-141].

AR CPM-nin 232.1-ci maddosina uygun olaraq, siibholi soxsin dindirilmasi onun
tutulmasindan vo ya barasinda gotimkan tadbirinin totbig edilmoasi barads gorar ona elan edildikdan
dorhal sonra aparilir.

[.U. Mommodov, siibholi soxsin asagidaki hallar barods informasiyanin oldo edilmasi
mogsadilo dindirildiyini qeyd edir: “ a) soxsin cinayat térotmosins siibho yaradan hallar barasinds,
habelo yaranmis siibhoni inkar edon, yaxud amoalin cinayst va cozalanmali olmasini aradan galdiran
hallar barasinds; b) tutulmanin, yaxud qgoatimkan todbirinin secilmosi ¢in osas olmus hallar
barasindo; c) siibho tosdiq edildikds, galocokda togsirlondirilon soxs gisminds calb edilmali olan
homin goxso qarst irali sirllacok ittihamin mozmununa daxil olan hallar barssinds; ¢) is tlizro
ohamiyyot kasb edon vo subut edilmoli olan digor hallar (cozani yiingiillogdiran vo agirlagdiran
hallar, cinayat masuliyyatindan vo cozadan azadetmo hallar1 vo S.) barado™ [11, s.116].

A.M. Mahmudov vo B.O. Oliyev qeyd edirlor ki, “dindirms zamani verilocok suallarin
planlagdirilmas1 istintaqin diizgiin istiqgamotlondirilmasine vo is tizro ger¢cok molumatlarin
alinmasina komok edir. ©lbatts, verilocok suallarin hamisini qabaqcadan planlasdirmaq olmaz, belo
ki, dindirmo zamani yeni suallar ortaya ¢ixa bilor, yaxud nozordo tutulan sualin verilmosi
mogsadouygun olmaz va s. Bununla bels, suallarin imkan dairasinds avvalcadon planlasdirilmasi
dindirma prosesinds vaziyyat doyisdikds do, mistantigin diizgun istigamat gotirs bilmasina kémak
edir” [2, s.99].

A.1. Romanov hesab edir ki, siibhali soxsin dindirilmasi zaman istintaq1 aparilan hadisonin
faktiki hallar1 ilo yanasi, hom do cinaystkar grupun toskili, cinaystin planlagdirilmasi, rollarin
paylanmasi, istirak¢ilar arasinda gqarsiligli miinasibatlor, onlarin sosial modvqelori, intellektual
Soviyyasi, psixi voziyyatlori, istintaga qarsidurma Ttsullart vo sair haqqnda maosoalalorin
aydinlasdirilmasi da zaruridir [12, 5.142].
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Nozordon kegirilon bu kateqoriyali cinayat omollori Uzro siibholi soxsin (soxslorin)
dindirilmasinin mihim vozifalorindon biri, onlarin cinayatkar foaliyyatinin ekstremist motivinin
dogig misyyon edilmasidir. Bununla bagli, dindirilonin istintagla omokdasliga meylli oldugu
soraitda, mustantig, belo soxslords va cinayatin digar istirak¢ilarinda ekstremist mogsadlorin va
motivin formalagmasi ilo bagli asagidaki suallara cavab almaga ¢alismalidir:

- dindirilon konkret ekstremist ideologiyanin, togkilatin vo ya harokatin torafdaridirmi?

- bels ideologiyanin sabit ardicilidirmi (davamgisidirmi) vo ya ekstremist qruplasmaya vo ya
birliys digar sabablordon qosulub?

- cinayatin qurbani irqi, milli, dini, siyasi vo Yya digar sosial nifrot motivlori segibmi vo ya bels
secim digor sabablorlo baglidir?

- muayyan markazlords, dini toskilatlarda (dini tohsil miassisalorinds), o climlodon xaricds
tolim kegibmi? Ogor bu bas veribso, onda belo hazirliq nadon ibarst olub, kim (hansi ekstremist
qurum) onu kegirmis, toskil etmis vo maliyyalosdirib?

- ekstremist xarakterli hansi horokotlori térotmis vo bu cir amallori sonradan da, hoyata
kecirmays hazir olubmu?

- ekstremist foaliyyatdo istiraka goro miikafat alibmi, ekstremist qurumun faaliyyati Xarici
monbalardan maliyyslosdirilibmi? [13, s.193-194].

Siibhali goxsin dindirilmasi gedisinds mistondiq ilk ndvbads ekstremist togkilatin faaliyysati,
onun toskili va strukturu ilo bagh biitiin hallarm aydinlasdirilmasina calismalidir. Uza ¢ixarilmasi
zoruri olan bels hallar kompleksina asagidakilar aid edils bilarlor:

- ekstremist qurum na vaxt yaradilib, onun tagkilinin asas moqsadi nadan ibaratdir?

- ekstremist quruma Umumi rahbarliyi, bu qurumda monavi liderlik kim (kimlar) torafindon
hoyata kegirilib?

- ekstremist faaliyyato neco calb olunub, bu faaliyysti hoyata kecirmok tiglin xtisusi hazirliq
kecibmi?

- ekstremist qurumun hansi lizvlorini daha yaxsi1 taniyir, onlarin yasadigi tinvan?

- ekstremist qurumun Gzvlari arasinda olago neco hoyata kegirilib?

- izvii oldugu ekstremist qurumunda konspirasiya xarakterli tadbirlor, habelo hiiqug-muhafizo
organlarma qarsidurma {izra todbirlor islonilmis va hoyata kecirilibmi?

- ekstremist qurumun soroncaminda odlu vo soyuq silah, partlayict qurgu vo maddolar, rabito vo
miisahido vasitalori, digor texniki vasitolor varmi; onlar harada, hansi soraitds vo kimdoan olds
edilib?

- ekstremist qurumun foaliyystinin maliyyslosdirilmoasi hansi tisulla hoyata kegirilir; pul
vasaitlori kimin saroncamindadir va hans1 magsadlorls istifads olunur vo sair [14 s.149-151].

Ekstremist xarakterli cinayatlorin istintaqr zamani togsirlondirilon soxslorin dindirilmasi
muhim ohamiyyat kasb edir.

AR CPM-nin 233-cli maddasina asasan, mustantiq tagsirlondirilon soxsin dindirilmasini ona
ittiham elan edildikdon dorhal sonra aparmalidir. ToXirssalinmaz hallar istisna olmagqla,
togsirlondirilon soxsin dindirilmasi yalniz giindiiz vaxti apartlmalidir [11, s.117].

Togsirlondirilon soxsin dindirilmosi gedisindo siibhali soxso verilon suallar togsirlondirilon
soxsa do verilo bilar, lakin ekstremist qurumun tizvii tagsirlondirilon soxs keyfiyyatindo ¢ixis etdiyi
halda, bilavasito dindirms gedisindo konkretlosdirila bilon bir sira hallar vardir. O ciimladan:

- ekstremist qurumun yaradilmasi togobbisi ils bilavasits kim ¢ixis edib;

- ekstremist qurumun strukturunu, funksional istigamatliyini vo Umumi foaliyyat Xattini,
tabecilik vo idaroetmo sistemini kim bilavasito isloyib hazirlayib, onun soxsiyyati vo oldugu yer
haqqinda molumatlar;

- ekstremist qurumun komplektlosdirilmasini vo maddi-texniki tominatin1 kim hayata kegirib,
hansi resurslar hesabina bu tominat yaradilib;

- yeni tzvlarin quruma calb edilmasi ilo kKim mosgul olurdu, yeni tizvlarin calb olunmasi hansi
usullarla hayata kegcirilirdi;

- qurumun rahbarinin (toskilatgisinin) yaxin atrafi kimlordan ibaratdir;

- qurumun (rahbarin) an masul tapsiriglarint kim icra edirdi;
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- ekstremist qurumun hansi tizvii (lizvleri) zoif xarakterli vo tabeciliys meyilliklo forglonir;

- ckstremist qurumda istirakini (faaliyyetini) dayandirmaq niyyatini bildiron soxslor varmu,
varsa, onlar kimlordir [14, s.155-156].

A.I. Romanov hesab edir ki, cinaystkar qurumun toskilatcisinin (liderinin, ideoloqunun)
dindirilmasi zamani asagidakilarin miisyyan edilmasina soy gostarilmalidir:

- cinayatkar qurumun toskili ideyasi neca, hansi soraitlords yaranib, bunun tohrikedici motivi
gisminda noa ¢ixis edib, bu niyyat hansi ardicilliqda reallagdirilib;

- hans1 hiiquqazidd foaaliyyst nozords tutulmus vo realligda hansilar hoyata kegirilib; bu
foaliyyatin epizodlari, onun konkret istirak¢ilar: kimlordir;

- cinayatkar qurumun strukturu, maddi-texniki tominati necadir;

- yeni Uzvlarin calb edilmasi tisullar1 nadan ibaratdir;

- liderliys iddial1 digar soxs varmi, onun qurumun toskilatgisi (lideri) ilo minasibati necadir [12
s.140-141].

Zarargakanlorin, hamgcinin konkret amollorin toradilmasi, hazirlanmasi vo ya cinayatin
gizlodilmasi, izlorini goronlorin (sahidlorin) dindirilmasi zamani dindirms gedisindo alinan
ifadalorin shomiyyati ondadir ki, bu soxslordon toradilmis ekstremist xarakterli cinayatlorin ayri-
ayri1 hallar1 va onlar1 tératmis soxslor barads informasiya alda etmak mimkundur [13 5.198-199].

Sahid ifadoslori cinaystkar ekstremizmin istintaqr zamani1 shamiyyatli suibutetmo vasitasidir.
Sahid cinayat isino aid olan istonilon hallar barads dindirilmalidir, o ciimlodon cinaysatin
toradilmasinin ayri-ayri hallari, ekstremist qurumun foaliyyati, bu foaliyyati maliyyslosdiron
soxslar, ekstremist foaliyyati hayata kegiron mitoasokkil cinayotkar dastonin liderlori, aktiv Gzvlari,
ekstremist cagirislarin  soslondiyi, ekstremist materiallarin hazirlandigi yerlor, togsirli soxsin,
zorargokonin goxsiyyati baroado, togsirlondirilon vo zarargokon arasindaki qarsiliqlt miinasibatlor
barads va sair [13, 5.199-200; 10, s.35].

3. Axtaris vo gotirma. AR CPM-nin 242.1-ci maddssino uygun olaraq, aldo edilmis
(movcud) slibutlar va ya amoliyyat-axtaris faaliyystinin materiallart har hansi yasayis, xidmati va ya
istehsalat binasinda, digor yerds, yaxud hor hansi soxsds is {izro stibut shamiyyatino malik ola
bilocok agyalarin vo ya sonadlorin olmasini giiman etmaya Kifayat godor osas verdikds, mistontiq
axtaris apara bilor.

CPM-nin 242.3-ci maddoasinds isa gostarilir ki, toplanmis siibutlarla vo ya amaliyyat-axtaris
foaliyyatinin materiallari ilo stibut shomiyyatino malik ola bilocok agyalarin va sanadlorin kimds vo
harada olmas1 miioyyan edildikdo mistontiq hamin asya va sonadloari gotirs bilor.

R.I. Qasimov qeyd edir ki, “istintaq horokoti kimi gétlirmo do axtarisin aparilmasi osaslarina
uygun qaydada hoyata Kkegirilir. GOtirmonin axtarigdan forgli cohsti ondan ibarotdir ki, gotirms
zamani gotiiriilocok agya va sanadlarin alamatlori harada v kimds saxlanildigi avvalcadon istintaga
daqiq balli olur va bu hallar gétirms haqqinda gorarda gostorilir” [11, s.728].

A.M. Mahmudov va B.O. Oliyev yazirlar: “axtarig — cinayatlorin istintaqi prosesinda cinayat
alot vo vasitalorin, habels, soxslorin, predmetlorin vo sairo askar edilmasi mogsadils, macburi
qaydada aparilan miistaqil istintaq harokotidir” [2,s.72-81].

Muoalliflor, “axtarisin vazifolori sirasinda asagidakilar: xiisusi olaraq qeyd edirlar;

- stibut - shamiyyati kasb edan predmetlorin axtarilmasi vo gotlrilmosi; axtarigda olan gaxsin,
homginin onu xarakterizo edon vo axtarigini asanlagdiran materiallarin agkar edilmasi;

- maddi ziyanin 6donilmasi vo mimkin misadirani tomin etmok moagsadi ilo asyalarin askar
edilmasi; milki dovriyyadon ¢ixarilmis vo mivafiq icazosi olmadan saxlanilan predmetlorin
goturilmesi[2, s.93;15,123-232].

N. Hoasonov, axtarilan predmetlorin novlorindon asili olaraq, axtarisin vozifolorinin do
mixtalif oldugunu gqeyd edoarok, axtarigin bilavasits vozifalorine aid edir:

- maddi siibutlarin axtarilmasi;

- togsirlondirilon (stibho edilon) soxsin axtarilmasi;

- agkar edilmis predmetlari eynilogdirmok ii¢iin onlarin fardi slamatlorinin gostarilmasi;

- agkara ¢ixarilmis soxslor barasinds zoruri malumatlarin toplanmast,

- maddi ziyanin 6danilmasini tomin eda bilocok amlakin agkar olunmast;
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- axtarilan predmetlorin gizlodildyi yerin askar edilmasi;

- togsirlondirilon soxsin axtarilmasi vo onun axtarigini asanlagdira bilocok materiallarin
toplanmast;

- omlak musadirasini tomin edocok amlakin tapilmasi va gétlrtlmasi [3, 5.290-291].

D.N. Lozovski axtarisin ekstremist xarakterli cinayotlora dair islor Uzro osas istintaq
horakatlorindon, cinayat isi iizro siibutlarin toplanmasinin 2sas vasitalorindon biri oldugunu geyd
edir [4, s.267].

Ekstremist yonumlu cinaystlora dair islords axtaris, imumilikdo kriminalistik odobiyyatda
islonib hazirlanmis tovsiyslors uygun olaraq, hoyata kegirilir [8,5.45-76; 15,23-45]. Eyni zamanda,
nozordon kecirilon cinayoatloro dair islordo axtarisin bir sira toskilati-taktiki xususiyystlorlo
saciyyalondiyi do qeyd olunmalidir. Belo ki, axtaris gedisindo konkret soxslorin ekstremist
foaliyyatdo rolu mioyyan oluna bilor. Bundan basqa, axtaris naticolori nazardon Kkegirilon
kategoriyali islor Uzro muhim slbutlar gisminds ¢ixis etmoklo yanasi, hom do artiq mdvcud olan
farziyyalorin tosdigi vo ya inkarinin mithiim vasitasina ¢evrils, yeni ehtimallarin irali srilmasins
Vo yoxlanilmasina imkan vers bilor [13, 5.177].

N. Hasonov, diizgiin olaraq qeyd edir ki, “axtarisin miivaffoqiyyati axtarisa hazirligdan vo
onun planlasdirilmasindan ¢ox asilidir. Ona gora do, axtarisa ciddi hazirlasmaq lazimdir. Axtarisa
hazirliq 6ziindo kompleks todbirlori birlogdirir: axtaris aparilacaq obyektlorin vo axtarisin
moagsadinin miayyan edilmosi; axtaris istirakcilarmin dairasinin, eloco do onlarin vazifalarinin
mioyyan edilmasi; axtaris zaman istifado edilocok zoruri elmi-texniki vasitolorin hazirlanmast;
axtarts planinin tortib edilmosi; axtaris zamani hansi taktiki Usullardan istifado edilocayinin
muoayyanlosdirilmasi” [3 5.291-292].

Nozardon kegirilon kateqoriyali islor (izro axtaris gedisindo asagidakilarin iizo ¢ixarilmasi vo
gOturtlmasi cinaystin ugurlu istintaqi ti¢tin mithiim shamiyyat kasb edir:

- ekstremist mozmunlu adobiyyat (kitablar, jurnallar, varagalor va s.);

- ekstremist qurumun dzvlori va strukturu, ekstremist faaliyyatin ayri-ayr1 epizodlari haqqinda
molumatlarin oks olundugu doftorlor, geyd kitabgalar1 vo S.;

- yeni Uzvlorin ekstremist quruma calb edilmasi, tobligat vo togviqat isinin aparilmast Uzro
tolimatlar;

- soxsin mioayyan tip ekstremist ideologiyaya ustiinlik verdiyini gostoron predmetlor vo
sonadlor (millotgi vo radikal-dini materiallar, bayraglar, emblemlor, geyim predmetlori va s.),
ekstremist xarakterli ideoloji vo dyradici (telimatverici) adobiyyat, irgi, milli, dini, siyasi vo digor
sosial nifrot vo diismongilik motivlari lzro cinayatlorin toradilmasini gdstoron video yazilar vo
fotosokillar;

- cinayatloro hazirligi, ekstremist aksiyalarin planlagdirilmasini géstoron sonadlor (planlar,
sxemlor, rollarin paylanmasi, yazigsmalar, bildirislor, cinaystin toradildiyi yerlorin fotosokillari,
sxemloari va s.), 0 cumladan texniki dasiyicilarda (komputerlordo, fles-kartlarda, mobil telefonlarda
vo smartfonlarda, ragomsal vo digar foto vo videotexniki vasitalords va s.) elektron formada olan
sanadlar;

- Uzorindo geydlor edilmis yasayis montagalorinin topografik xaritalori (masalon, tohsil
muassisalorinin dislokasiyasti);

- ictimai toskilatlarin vo ddvlot qurumlarinin binalarinin planlari (sxemlari);

- Xidmati vasigalor (mosalon, miiayyan bir gozetin vo ya dini qurumun omokdasi olmasi
haqqinda vasiga);

- ekstremist foaliyyotin tobligi, ekstremist ideologiyanin yayilmasi zamani istifado olunan
komplter avadanligi, informasiyanin elektron dastyicilart;

- ekstremist adobiyyatin Vo materiallarin hazirlanmasi t¢un istifads olunmus poligrafik texnika;

- silah (odlu, soyuq, o cumladan atici, qaz, pnevmatik), doyiis sursati, partlayict qurgu vo
maddolor, partlayict qurgularin hazirlanmasi vo qurasdirilmasinda istifado edilo bilon materiallar,
vasitalor, alstlor vo mexanizmlor, yandirici va partladici qurgularin sxemlari, gertyojlari, sokillori;

- silah gisminda istifads olunan predmetlor (zoncir, agac, metal boru vs s.);
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- cinayatlorin toradilmasi vo ya gizlodilmasi, kriminal foaliyyatin maliyyslosdirilmasi gedisindo
istifads oluna bilon texniki vasitalor, avadanliglar va qurgular, rabits vasitalori;

- togsirlondirilon vo ya siibhali soxslorin geyindiyi paltar, bas geyimlori, ayaqqabi, Ozlori ilo
dasidigi predmetlor (canta, paketlor va s.), bioloji mansali izlor (qan, tlpdrcak, tar, sidik va s.);

- termik tosir izlari, cinayat alatinin qoydugu zadalonma izlori;

- miayyan qruplarin Vo Yya toskilatlarin foaliyystinin, o cumladon  xaricdan
maliyyalosdirilmasini gostoeran sonadlor, ekstremist foaliyyatin maliyyslosdirilmasi Ug¢lin nazarda
tutula bilon kredit kartlar1, pul vasaitlori vo sair;

- ekstremist foaliyyatda siibhali bilinon (tagsirlondirilon) soxslarin soforlori vo yerdayismolori
hagqqinda malumatlarin oks olundugu sonadlor [13 5.180-182; 6, s.3].

Ekstremist xarakterli cinayatlorin bir cox hallarda mutasakkil cinayatkar qurumlar tarafindon
torodilmosi mistantiq qarsisinda axtarisin planlasdirilmas: vo Kegirilmasi zamani ananavilarls
yanasi, bir sira digor vozifolor do qoyur. Onlarin sirasinda axtarigin gedisindo subutedici vo
istigamatverici yeni informasiyanin alinmasima va mévcud olanlarin yoxlanilmasina imkan veran
asagidaki sanadlorin vo ya digor xarakterli materiallarin agkar edilarak goturiilmasini xisusi olaraq
geyd etmok olar:

- miayyan soxsin ekstremist cinaystkar quruma aid olmasi faktini, belo toskilatin torkibinda
onun rolunu va kriminal funksiyalarin1 géstaran informasiyani 6ztinds dasiyan sonadlor;

- ekstremist qurumun say torkibi, ayri-ayr1 Gzvlarin soxsiyyati barado molumatlar1 oks etdiran
sonadlor, digar informasiya dasiyicilart;

- konkret soxsin vo ya bltovlukds cinayatkar qurumun mioyyan regionda, istarsa do Olkanin
basqa regionlarinda trodilmis ekstremist xarakterli digoar cinayatlora aidliyini gdstoron sonadlor
[16, 5.178-179].

Mitosokkil cinayatkar qurumlarin liderlorinin vo digoer aktiv istirak¢ilarinin 6zlorinin
«Xususi missiyanin» dastyicist hesab etmosi; 0zlori hagqinda mévcud hakimiyystin «qurbani»,
siyasi repressiyalara, basqa clr diisiincoya gOro togibloro moruz galan «qurban» haqgqinda
tosavvirlori formalasdirmaga cohd etmoalori; belo qurumlarin siravi istirak¢ilarinin, habelo aktiv
Uzvlorinin ifadolorinin geyri-sabitliyi, ifadolori tez-tez doyismays, cinaystdo 6z rolunu azaltmaga
meylliliklori vo s. kimi amillor bu noév cinayatlor Gzrs istintag horokatlorinin aparilmasi zamani
asagidaki Umumi toskilati-taktiki sortlorin tomini zaruriliyini sortlondirir:

1) stbutedici informasiyanin verbal, maddi-fikso vo ya kompleks oksino istigamotlonmis
istintag harakatlorinin aparilmasina mikommol hazirlgq;

2) stibhali, togsirlondirilon soxsin, zarargokonin, sahidin dindirilmasinin psixoloji cohatdon
tomin edilmasi, zaruri hallarda — dindirmays hazirliq vo aparilmasi zamani mitoxassis-psixoloqun
istiraki ilo olavo dogiglosdirici, detallagdirici, yoxlama xarakterli suallarin ovvalcodon formulo
edilmasi: a) cinayatin subyektlorinin psixoloji-kriminalistik portretinin tortib edilmasi; b)
psixofizioloji todgigat metodlarinin totbiqi — digor istintag horokatlorinin aparilmasi zamani
moslohot xarakterli komok gostorilmasi (clin  mitoxassis-psixoloqun calb edilmasi; ¢) bu
kateqoriyali islor Gzro mohkomo-psixoloji ekspertizasinin tayini asaslarinin genislondirilmasi;

3) lingvistika, filologiya, folsafo, tarix, dinsiinasliq, Siyasatsiinasliq, ylksok texnologiyalar va s.
kimi xususi bilik sahalorindan daha genis sokilds istifads edilmasi;

4) istintaq horokatlorinin  gedisinin vo naticalorinin  geydo alinmasinin  on  mixtalif
formalarindan va vasitalorindan istifads;

5) rabito vasitolori vo komputer texnikasinin, audio vo video fayllarin mozmununun,
telekommunikasiya texnologiyalarinin kdémoayi ilo 6tlrilon informasiyanin analizi vo hartorafli
Oyranilmasi vo bu asasda olds olunan molumatlardan dindirmo, habels digor istintaq horokatlarinin
toskili va kecirilmasinds istigamatverici keyfiyyatds istifads edilmosi;

6) zororgokonlor vo sahidlorlo yanasi, istintagla omokdasliq yolunu tutmus siibhali vo
togsirlondirilon soxslorin do tohliikasizliyinin tomini vo sair [17, s. 348].

Notica. Tocriibo gostorir ki, ekstremist xarakterli cinayotlorin istintaqr zamani baslangic
morhoalada istintaq horokatlorine hadiss yerinds baxis, dindirmoa, axtaris, gotiirmoa vo S. aid edilir.
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Qeyd olunan istintaq harakatlarinin toskili vo kegirilmasinda bazi taktiki xtsusiyyatlor nozardon
kecirilib:

1. Hadiso yerino baxis: - digor istintaq harokatlori ilo miigayisads daha ¢ox daracado maddi
izlorin agkarlanmasina, toplanmasina va todqigins istigamat verir.

2. Dindirma: - verbal informasiyanin oldo edilmasi, dindirilon soxsdon ganunvericiliklo
nozordo tutulmus qaydada molumatlarin alinmasi vo onlarin diizgiin rosmilasdirilmasinds on
murokkab istintag harokatidir.

3. Axtaris vo goOturmo: - ekstremist xarakterli cinayatlorin ¢cox vaxt mutasokkil cinaystkar
qurumlar torafindon tdradilmasi mistontiq qarsisinda axtarigin planlagdirilmast vo kegirilmasi
zamani bir sira vozifalor qoyur. Axtarisin gedisindo stibutedici va istigamatverici informasiyanin
alinmasina imkan veron asagidaki sonadlorin agkar edilorok goturilmasini geyd etmok olar:

- mioayyan soxsin ekstremist cinaystkar quruma aid olmasi faktini, belo toskilatin torkibinda
onun rolunu v kriminal funksiyalarin1 géstoran informasiyani 6ziinds dasiyan sonadlor;

- ekstremist qurumun say torkibi, ayri-ayr1 tizvlorin soxsiyyati barado molumatlar1 oks etdiran
sonadlor, digar informasiya dasiyicilari;

- konkret soxsin vo ya bltovlukds cinaystkar qurumun mioyyan regionda, istarso do 6lkonin
bagqa regionlarinda toradilmis ekstremist xarakterli digor cinayatlors aidliyini gostoran sanadlor.
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OCOBEHHOCTH ITPOBE/JEHHA OT/AEIBHBIX CJIE/JCTBEHHbBIX JEHCTBHH ITPH
PACC/IIE/JOBAHUMH IIPECTYIIVIEHHH S5KCTPEMHUCTCKOI'O XAPAKTEPA
T'ypoan T.A.

B cmamve paccmompenvl ocobeHnocmu nposederus OMOeNbHbIX CIeOCMEEHHbIX OeliCmeuti npu
PAccied08anuls NpecmynieHull 3KCmpeMucmcrko20 xapakmepa. Pacmompenvl maxmuueckue ocobeHHocmu
npogedeHuss Cle0CMEeHHbIX Oelcmeull, HANPAGIEeHHbIX HA COOUpaHUe U UCHOIb308AHUE MAMEPUATHHO
omobpadicaeMoll  00KA3AMeNbCMBEHHOU U UHOU  KPUMUHATUCIMUYECKU — 3HAYUMOU  UHGOpMayuu.
Ilpoananusuposansl cneyugpuxa u 0COOEHHOCU NPOU3BOOCTNEA MAKUX CIIeOCHBEHHbIX OelUCmeUll, Kax
ocMomp mecma npouculecmaus, 00bicK, onpoc.

Knwouesvie cnosa: npecmynienus 3KCMPEMUCIICKO20 Xapakmepda, Cle0CmeeHHble Oelcmaus,
maxkmuieckue 0COOeHHOCMU, OCMOMP MeCma NPOUcUulecmasusl, 00biCK, 00Npoc.

FEATURES OF CARRING OUT SEPARATE INVESTIGATIVE ACTIONS IN THE
INVESTIGATION OF EXTREMIST NATURE CRIMES
Gurban T.A.

The article researches the issues of peculiarites of performing certain fact-finding activites in the
investigation of extremist crimes nature. Examine the tactical features of carrying out of investigatory
actions directed on collecting and use of the material displayed evidence and other relevant forensic
information. Specifications and features of production of investigative actions such as the examination of the
scene, questioning and a search, are analyzed in the article.

Keywords: crimes of an extremist nature, investigations, tactical features, the examination of the
scene, the interrogation, the search.
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HCCJEIOBAHME 3BOJIIOIMA SHEPTETUYECKOM TUILJIOMATHAM B
KOHTEKCTE EE B3AUMOCBS3H C BHEIITHEN NOJINTUKON

I'mpasitoa C.A.

bakunckuit ['ocyapcTBeHHBIN Y HUBEPCUTET

Duepeemuueckas ouniomamusi — 9mMo cepa MeNCOYHAPOOHbIX OMHOULEHUL, TMeCHO
CBA3AHHAA KAK C BHeWHell NOIUMUKOL, MaK U ¢ HAYUOHAIbHOU be3onacHocmuio. Hecmomps na
CYWECmEYIOuYIo UEPapXuio JMUX KOHYenyull, 20e HayuoHaIbHAsl De30NACHOCb HAX0OUMCS HA
CAMOM BbICOKOM YPOGHE, 4 IHepeemuyeckas OUNIoMamusi — HA CaMoM HUZKOM, HpoOaembl U
80NPOCHl, OMHOCAUWUEC KO BCeM MpeM, MECHO 83AUMOCEA3AHbL U HAXOO0AMCA 8 NOCMOSHHOM
83aUMOOeliCMBUL 8 2eONONUMUYECKOU pedlbHocmu. B cmambe paccmampusaiomces 06a nymu,
KOMOPbIMU —~ OCYWeCMBIAEMC  PA3gumue IHepeemuyeckol  ouniomamuy  0Oiaeooaps ee
uMmezpayuy 60 GHEWMIOI0 NOAUMUKY, d UMEHHO NYMb, 0003HAYEHHbI NOIUMUKOU
HAYUOHANLHOU ~ Oe30nacHocmu, U HYMb,  KOMOPbLL — AGIAeMC  NpPeuMyuecimeeHHo
9KOHOMUYECKUM. Jlailomcsa npo2Ho3bl OMHOCUMENbHO USMEHEHUs Cmpamecutl IHepeemuiecKoll
ouniomamuy 8ciedcmeue nepexooa Om GblCOKOY2AepOOHOU dHepeemuru Kk Oonee «4ucmouy,
HU3ZKOY2NlepOOHOU, 34 cuem y8eaudeHus 001U 80300H06IAEeMbIX UCOYHUKO8 IHEPSUL 8 MUPOBOM
9Hepeemuyeckom baiauce.

Knwuesvie  cnoea.  suepeemuueckas — OUNIOMAmusl, — GHEWHAS — NOIUMUKA,
9HepeemuyecKkas 6e30NaACHOCMb, HAYUOHANbHASL 6e30NACHOCb, FHepeemMUeCcKUll nepexoo.

DHepreTuyecKasi TUIUIOMATHS — 3TO CIIOKHAS 00J1aCTh MEKIYHAPOIHBIX OTHOIIEHHHA, TECHO
CBsI3aHHAasl C BHEILIHEH NOJIMTUKON M HallMOHAJIBLHON 0€30MacHOCThI0. MBI HAabI01aeM 3Ty B3aUMO-
CBS13b, 0OCOOCHHO MHTETPAIMI0 SHEPreTUUECKON JTUIIIIOMAaTUU B HALIMOHAIBbHYIO BHEIIHIOIO MOJIUTH -
KY, OTHOCUTEJIBHO HENaBHO. EciiM BHEWIHAA MOJMTHKA CYHIECTBOBAJA HA MPOTSKEHUU ThICAUEIIE-
TUW Halled LMBWIM3ALKMK, TO SHEPTreTHUKa MpEeBpaTHUiach B 3HAYUMBIA (PAKTOP MEXIyHApOIAHBIX
OTHOIIEHUH TOJAbKO B mocienHue 150 ser. OmHako 3a STOT NEPUOA BHEIIHASA IOJUTHKA U
SHEpreTHKa oOpenu Bce O0JIbIIEe YNCIIO NEPECEKAIOIINXCS U B3aUMOCBI3aHHBIX 3JIEMEHTOB.

BHemHsAs NONUTHKA, B CBOIO O4YEpeNb, TECHO CBA3aHAa M 3aBHCUT OT KOHLENLUU
HalMOHaJIbHOW Oe3omacHocTu. HanumonanpHas 0€30MacHOCTh — 3TO COCTOSIHUE 3alUIIEHHOCTH
JMYHOCTH, OOIIEeCTBAa W TOCYIAapCTBA, C YYETOM HMMEIOLIUXCS PECypCcoOB U BO3MOXKHOCTEH, OT
BHEUIHUX U BHYTPEHHUX YIPO3 U BBI30BOB, OJIHUM U3 KOTOPBIX SBIsETCS dHepreTuka [1].

Tpu KoHUENIMU - HalMOHaJbHas OEe30MacHOCThb, BHEIIHAS MOJIMTHUKA M SHEPreTHYecKas
0€30MMacHOCTh — HePAPXUUYECKH CTPYKTYPHUPOBAHbI, IPUUEM HAIlMOHAJIbHAS 0€30MacHOCTh SIBIISETCS
Haubosiee oOMMPHON U 00IIel KOHIeNIel U HaXO0IUTCsl Ha BEpXHEM YPOBHE, BHEIIHAS MOJIUTHKA
Ha OJIMH YPOBEHb HUXE — OHA OXBATHIBACT MEXIAYHApOIHBIN acMeKT PUCKOB HAI[MOHAJIbHOU 0e30-
[IACHOCTH, a caMas Yy3Kas KOHLENIUS — DHEpreTHdYecKas IUIUIOMaTus — COCPEAOTOYEHA Ha
crnenuguueckod 001acTH MHTepecoB. BHENIHsSS MOJUTHKA CBs3aHa C HAIMOHAJIbHOW Oe3omac-
HOCTBIO, TOCKOJIBKY OHA CIYXHT HHCTPYMEHTOM, OOECIEeUMBAIOUIMM OOIIYI0 HAIlMOHAIBHYIO
6e3omacHocTh. HarumoHanbHast 0€30MacHOCTh TaKKe HANpsSMYyI0 CBsi3aHa C DHEPreTHYecKOn
auroMatrei. HanponaneHast 6€301MacHOCTh O3HA4aeT CIOCOOHOCTh HAllMK MPEOJI0JIeBaTh CBOU
BHYTPEHHHE W BHEIIHUE MHOTOMEpHBbIE YIpo3bl MyTeM cOalaHCHUPOBAHUS BCEX HHCTPYMEHTOB
roCy/lapCTBEHHON MOJUTHUKHU MOCPEACTBOM yrpasieHMs [2]. OHa HampaBjeHa Ha 3alUTy HalHo-
HaJIbHOW HE3aBHCUMOCTH, 0€30MacHOCTH U TEPPUTOPHAIIbHOM, MOIUTUYECKOM U SKOHOMHYECKOMN
LIEJIOCTHOCTH, UMes JI€JI0 C OOJIBIINM KOJTMUYECTBOM PUCKOB JUISl HAIMOHAIBHOM 0€301acHOCTH.

MHoromepHbie Yrpo3bl, KOTOpbI€ OXBaThIBA€T HallMOHaJbHAs 0€30MacHOCTh, BKIIIOYAIOT
IIUPOKHUNA CIEKTP PUCKOB, BKIOYas, TAKUM 00pa3oM, KOHLEHIIMY SKOHOMHUYECKOH 0e30macHoCTH,
SHEPTeTUUECKOW O0e30MacHOCTH, (U3MUECKOM O€30MaCHOCTH, a TAKKE ACTIEKThl IKOJIOTHYECKOMH,
MIPOIOBOJILCTBEHHOM, MUTPAIIMOHHOM, KHOEepOe30MacHOCTH U Apyrue. DHEpreTHKa SBISCTCS OIHUM
U3 KJIIOYEBBIX IIYHKTOB IOBECTKH IHsS HALMOHAJIbHON Oe3omacHOCTH. [lomuTHka HalMOHAIBHON
0€30IacHOCTH, OTBETCTBEHHAs 3a pEIICHWE MOJO0HBIX BHEIIHUX MpoOJeM U  PUCKOB,
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OCYILECTBISICTCS TOCYAAPCTBEHHBIMUA BEIOMCTBAMH IO BHEIIHUM CBs3siM. Peanuzanusi ctpateruu
HallMOHAJIBHOW OE€30MaCHOCTH C Yy4YeTOM BHEMIHUX (DAKTOPOB M MEKIYHAPOIHBIX TMPOOIEM
OCYIIECTBISIETCA C MOMOIIBI0O MHCTPYMEHTOB BHEUIHEW MOJMTUKU, 3 UMMEHHO — MEXIyHApPOIHBIX
OTHONIICHUH W JUIUIOMATHHU. ODHEpPreTuyeckas AuIuioMaTtus (QOKyCHpyeTcsi Ha BHEIIHUX
SHEPreTUYECKUX CBs3sAX. HecMOTps Ha nepapxuio Tpex KOHIIEINI, OHH TOCTOSHHO MEPeCceKatoTCs
B [IPAKTUYECKON AUIIIOMATUYECKOM KU3HU U T€ONOIUTHUECKON peaabHOCTH.

Pocm 3nauenus Inepzemuueckux puckoe 6 nogecmke OHA HAYUOHAIbHOIL De30nacHocmu

DHepreruyeckas TUIUIOMATHS — O5TO pPAa3BUBAIOLIEECS HAMpPaBIIEHUE TUIIIOMATHYECKON
JesTeIbHOCTH, HAIIEICHHOE Ha 00ecIIeueHne YHEPTeTHUECKOM 0€30ImacHOCTH. DHEpreTHKa BOILIa B
cdepy AUIMIIOMATUH U BHEIIHEH MOJUTUKY B PE3yJIbTaTe €€ PACTYILEro BIUSIHUS Ha HAIIMOHAIBHYIO
0€30MacCHOCTh U HKOHOMHKY. ODHEprus, Kak H3BECTHO, CIY)KUT HE3aMEHHUMBIM JJIEMEHTOM JUIS
o0ecriedyeHrs CIOCOOHOCTH BBHIMOJHATH JIIOOYI0 paboTy, SBISETCS «KPOBbIO» 3KOHOMUKH. EE
HETPEPbIBHBIN MOTOK, KAK BHYTPU JJIsl CTPAH-UMIIOPTEPOB, TaK U BHE — JJIs1 SKCIOPTEPOB, TOJIKEH
OBITH 0OECTICUEH B JII000E BpeMsI.

Jlo mnocnenHuUX HECKOJbKUX JAecATuiaeTMd XX -ro BeKa BONPOC DHHEPreTUKU HeE
paccMaTpuBaics Kak HEOTIOXKHBIN, MO0 T€ONOJUTHYECKH 3HAYMMbIA. Hamuuue um 1OCTYmHOCTB,
cHaOXEHHUE M CTOMMOCTh JHEPropecypcoB He Obumm mpoOiiemoit Oe3omacHocTH. MomrHOCTH
MIPOMBIIIJICHHOTO TPOU3BOACTBA U, COOTBETCTBEHHO, JHEpronorpediieHne ObUIM MEHbIle, a
NepeMeIeHle SHEprud B LeNoM ObUio Oe30macHbIM M HAJeKHBIM. Ha mNpoTshkeHuW Bcel
MIPOMBIIIJICHHON PEBOIIOIUH MOTPEOHOCTh B SJHEPTUH YBEIWYHBAIACH OPA3UTEIHHBIMUA TEMIIAMH,
cnupajeBUAHO Hapactas B XX-M Beke. Tonbko 3a nociennue 50 net, B nepuoxa ¢ 1971 no 2017
roq, oOliee MHPOBOE MPEAJIOKEHHUE MEePBUYHON HSHEPruu BbIpociio Ooree, yeM Ha 250%. [3]
I'moGanbHOE MOTpediieHne 3HEPruM JOJKHO BbIpacTu eme Ha Tperb 1o 2040 roxa, coriacHo
JTaHHBIM MEXTyHapOIHOTO SHEPTETUYECKOTO areHTCTBa [4].

W3MeHMBIIAsICS CcHUTyalusi opoamia psia (HakTopoB, KOTOPHIE MOTPEOOBAIM BKIIOYCHUS
BOIIPOCOB DHEPreTUYEeCcKO Oe30MacHOCTH U JHEPreTUYeCKO MAWUIJIOMAaTHU B TOBECTKY JHS
HalMOHaJbHOW Oe3omacHOCTH. JlemapTaMeHThl HallMOHAIBbHOW O€30MacHOCTH IO BCEMY MUDY
BHUMATEJBHO CIEIAT 32 PEe3KOW dCKananueil moTpedieHust SHeprui. 3aBUCUMOCTh COBPEMEHHOTO
noTpeOuTeNsT M COBPEMEHHONH OJKOHOMHUKH OT JHEPIMH TOCTETIEHHO JOCTHIIAa KPUTHYECKOU
crereHd. Kak ciencTBue PKOHOMHMKA M SHEpPreTMKa OKaszalucCh HEpa3pbIBHO CBs3aHbl. Hamnuue
SHEPTUU CTAIO0 BAKHEHUIINM yCIOBHUEM Pa3BUTHs SKOHOMHKH W MOIIW TOCYIapcTBa, a €€ HeXBaTKa
npeBpaTuiach B poOieMy NepBOCTENEHHON BaXXKHOCTH JUIsl HALIMOHAIBbHOM Oe3omacHocTu. JlocTyn
K JHEPreTHYeCKHM pecypcaM BIMSET Ha MCXOJ BOWH, oOecredeHrne 0e30MacHOCTH HX TOCTaBOK
¢dbopmMHpyeT HALMOHAJbHBIE U MEXJAYHApOJIHbIE IMOBECTKH JHS, CTPAaHBI-IPOM3BOAUTENN HEPTH U
ra3a 0oObEeIUHHUBIIUCH B KOATHIINH, UCTIONB3YIOT YHEPTETUIECKHE PECYPCHI ISl IOCTHIKEHUST CBOMX
MOJUTUYECKUX M T€ONOIMTHYECKUX Lenel. HedrerazoBele koMIaHuM CTaqu OJHUMU U3 Hanbosee
BIIMSITETIPHBIX aKTOPOB HAa MHUPOBOW OW3HEC-apeHe. BONaTHIBHOCTH IIEH Ha «UYEpHOE 30JI0TO»,
CIPOBOILMPOBaHHAs HEQTSIHBIMH KPU3MCAMH, NpHBEJa K HEBUIAHHBIM HKOHOMMYECKHM YCIeXam
WIA HU3BEpria K KaracTpodamM MHOTHE ToCylapcTBa W TOBIHUSUIA HAa WX HAIMOHAIBHBIE H
TEONOJIUTUYECKHE CTpPaTerMu. DKOHOMHUYECKHE MOCIEICTBUS ITHX KPU3UCOB OBLIM HACTOJIBKO
3HAYUTEIBHBIMH, YTO HSHEPTEeTHUKY MPUIUIOCH BKIIOYHTH B CIMCOK MPOOJeM Oe30MacHOCTH W
BHEIIIHEH MOJUTUKU TOCYAapCTB.

Ymo ecmb Inepzemuyeckan ouniomamun?

K sHepreTnueckol ITUIUIOMATHU OTHOCHTCS JUIUIOMATHYECKas JEATeIbHOCTh, HAIpPaBJICH-
Hasi Ha pacHIMpeHHe JOCTyla K DHEPreTHYeCKHMM pecypcaM H pblHKaM [5]. DTo cucrema
BO3/ICHCTBUS Ha MOJHUTUKY, PEIICHUS U MOBEIEHHE HHOCTPAHHBIX MPABUTENBCTB, U IPYTHUE MEXKIY-
HapoJaHBIE (AKTOPBHI TOCPEACTBOM TUILIOMATHYECKOTO HAIIOra, IMEPEeroBOPOB, JTOOOWPOBAHMUS,
nponaraHibl M JpPYTMX MHPHBIX METOJOB. B3aMMOCBSi3p MeXIy BHEIIHEH TMOJUTHKOW U
SHEPTeTUYECKON JUIIIOMAaTHEeW KOHIIENITYaIbHO MOKHO OIPENENIUTh KaK OTHOIICHHE MEeXIy
OOIIMM SIBICHMEM U €ro CTPYKTYPHBIM 3JIEMEHTOM, YAaCTHBIM. BHEIIHss MOJMTHKA OIpeenseT
LeIH ¥ OOIIYIO MOJTUTUYECKYIO CTPATErHio, B TO BpeMsl KaK dHepreTuyecKkas ITUIIOMaTHUs SBIISETCS
MEXaHU3MOM JIOCTIKCHHMS IeJie. DHepreThueckas TUIUIOMATUS — 3TO HMHCTPYMEHT BHEUIHEH
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MOJIUTUKU. L[enbio 2HEPreTHYeCcKO MUTIIIOMAaTHU SBISIETCS 00ecIeueHue YIKOHOMUYECKON U 3HEep-
reTuYecKoil 6e30MmacHOCTH. DHepreTuyecKkas JUIMIOMAaTHs HallpaBisieT 5KOHOMUYECKHE U TOPTroBbIe
OTHOILIEHHU OCy1apCcTBa ¢ APYTUMHU IOCy1apCTBaMH M OpraHu3alusMu, 0OecIieunBas YHEpre TH4ec-
KyI0 0€30MacHOCTbh 3a CUET JIOCTYITHOCTH, HAJC)KHOCTH U IIEHOBOW TPHUEMIIEMOCTH.

[TocTeneHHO AMITIIOMAaTHYECKHE YCWIIWS, HAIPABJICHHBIE Ha 00ECIeYeHUEe YHEPreTUUECKOi
0€30MMacHOCTH, CTAaHOBWJIMCH BCE 0OJiee CIOKHBIMU M 3HAYMMbBIMU. DHEpreTudeckas JUILUIOMaTHs
JOCTaTO4YHO C(OPMHUPOBATACH JJISI TOTO, YTOOBI BBIACTUTHCS B OTAEIBHOE OT OOIIEH BHEIIHEH
MOJINTUKA U MYOJIWYHOW AMIUIOMATUU HampaplieHHe, HUIy [6], B OCHOBHOM mocie He(TSHBIX
kpusucoB 1970-x ronos. JlaHHOE HanpaBiIeHUE AUINIOMATUYECKON I€ATEIbHOCTH UMEET HECKOJIBKO
JIPYTUX MOMYJSAPHBIX Ha3BaHWH, TaKUX Kak ‘reomerporonutuka’ [7], “Hedrenomutuka’ [8], nmm
TpyOOIIPOBOIHAS JUIUIOMATHs, HO, KaK IMPAaBHJIO, BCE 3TH TEPMHUHBI OXBATBHIBACT OJHY M Ty K€
chepy.

DHepreTuyeckast AUIJIOMATHs pa3padboTaia CBOM COOCTBEHHBIE POTPAMMBI, IIETTH, HHCTPY-
MEHTBI, TaKTHKy M IUIaHbl JEHCTBHI, MO IMpaBy 3aHSB CBOE MECTO BO BHEIIHENOJUTUYECKOM
cucteMe. ITo 0COOEHHO BaXXHO JJIA CTPaH - KPYMHEUINX notpeduTenei sneprud. OAuH U3 TaKuX
KOMIUIEKCHBIX TJIAHOB JICHCTBHUI B 0OJACTH SHEPreTHUYEeCKON MOJUTHKU M SHEPTEeTHKU pa3padoTaH
EC, sto Ilnan neiictBuii ans Duepreruueckoit aumomatun EC (EU Energy Diplomacy Action
Plan — EUR-Lex) [9].

DHepreTuyeckass AWIUIOMATHS NpUOEraeT K BHEUIHETIOJUTHYECKUM METOAaM IS
o0ecrniedeHuns yCTOMYUBOIrO MOTOKA SHEPTUU B 0€30MaCHOCTH MMOCTAaBOK YHEPTOHOCUTENCH.

CTpaHbI-IPOU3BOIUTENN U CTPAHBI-IOTPEOUTENN IHEPTUU MPUMEHSIIOT METObI BHEUTHEH
MOJIMTUKUA TO-Pa3sHOMY. DHEPrOnpoU3BOJAIINE TOCYAapCTBa B OCHOBHOM COCPEIOTOYEHBI Ha
HCIOJIb30BaHUHU SHEPreTUUECKON TUIUIOMAaTUH B LIESAX PACIIMPEHUS CBOErO IKCIOPTa U odecreye-
HUS MPUCYTCTBUSA HA MUPOBBIX PbIHKAX. [IpMepoM MOXKET CIYy:KUTh HEpPreTUdYecKas TUIIOMaTus
rocyaapcTBa-3kcnoprepa Poccuu, kotopas crpeMuTcst 00€CIeunTh JOCTYIT K MOKYIaTensiM HepTu u
raza. C poccuiickoii cxoxa sHepreruueckas auromarus OIIEK, Opranusauuu ctpaH-3KcnopTe-
pPOB HE(TH, OCHOBHOE BHHMaHHE KOTOPOW TaKK€ COCPEAOTOUYEHO Ha JKCIOPTE WM MOJAEpKaHUU
BHEIIHETo crpoca. l'ocynapcTBa, MMIOPTUPYIOIIME HHEPrHIO, NPUMEHSIOT JHEPrEeTUUYECKYIO
JTUIUIOMATHIO JJ1s1 00€CTIeYeHNsI HaJIeXKHOCTH U CTaOUIIbHOCTU MTOTOKA SHEPrornocTaBok. B kauecTse
puMepa MOXKHO MIPUBECTH HeTsIHYI0 nurniaoMartuto Kutas B Agpuke mim, 0cOOEHHO B TIOCTeIHEe
Bpems, B Mpane [10]. [IpumeHstoTcst Takke KOMOMHMPOBAHHBIE CTPATETUH, KOTOPBIX MPHUAEPKU-
BalOTCA TOCYJIApCTBa, SIBISIFOIIMECS OJHOBPEMEHHO KaK KPYMHBIMH TOTPEOUTENSIMH, TaK U
MIPOU3BOIUTEISIMU YHEPTUH, Takue Kak, Hanpumep, Uuaus u CIIA.

Humezpayun snepzemuueckori OUnRIOMAmMuu 60 6HEUIHION NOJUMUKY

DHepreTMyeckue PUCKM OKa3aJlMCh B LEHTPE BHUMAaHMS HEKOIJa HEJOCTYITHOW M OrpaHH-
4eHHOHU c(ephl Tak Ha3bIBAEMON «BBICOKON» MOJUTHKHU. Pa3Hble TocyapcTBa B MOHSATHE YHEPTETH-
YecKoM 0€30MacHOCTH BKJIAIBIBAIOT pasznuyHoe 3HadeHue [11]. Mccmenys crocoObl BHeApeHUs
HHEPTeTHYECKUX MPOOJIeM BO BHEIIHIOI MOJUTHUKY TOCYIAapCTB, MOXHO YTBEPXKAAaTh, YTO Kak
KOHIENTYyalbHO, TaK U UCTOPUYECKH OHM HMHTETPUPOBAIIUCH IMOCPEICTBOM JABYX KAaHAJIOB — 4epes3
cdeprl 0€30MacHOCTH U SKOHOMHUKHU. B HEKOTOPBIX rocynapcTBax 3HEpreTuka okasaaach 00beKTOM
BHUMAaHUS U pearupoBaHuUs MOJUTHKU O€30MIaCHOCTH, a B IPYTHX - SKOHOMUYECKON MOJUTHKH.

Buenpenne uepe3 cdepy NOTUTHKUA O€30MACHOCTH ObUIO OOYCIOBIEHO TeM (PaKkTOM, YTO
cHaO)XeHHe SHeprued M JOCTyN K HeW MpeBpaTHWIIMCh JUIsi MHOTHUX TOCYJapCTB B Ba)KHEHIIYIO
npobieMy HauMOHaJIbHOM Oe3zomacHocT. Kak ciencTBue, B 3THX CTpaHax »SHEPreTUdecKue
BOIIPOCHI 3aHSJIM CYIIIECTBEHHOE MECTO BO BHEUIHENOJIUTHUYECKOH moBecTke. HecMoTpst Ha To, 4TO
HEKOTOpBIE YUYEHBIC YTBEPKAAIOT, YTO KOHIEMIMS Oe30MacHOCTH KaK TakoBas JIOJDKHA OBITh
orpaHudeHa MpoOeMamMu TeOMOJUTHIECKON, 000OPOHHON M BOSHHOU cdep, B TEPMUHAX PEaTHHOU
MOJIMTUKUA CETOMHSIIHET0 THS 3aKpenuiiach TEHACHIMS paccMaTpuBaTh ee B Ooliee IIUPOKOM
KOHTEKCTE C BKJIOUECHHEM, B TOM YHCIIe, U TpoOieM sHepreTudeckoil 6e3omacHoctu. [TomoOHas
TEH/ICHIIUSI OCOOCHHO aKTyalbHa Il CTpaH, KOTOpPble HE MPOM3BOIAT SHEPropecypchl, W e
YPOBEHb 3aBUCUMOCTH OT O€30MacHbBIX U JOCTATOUHBIX MOCTABOK M3 UICTOYHUKOB SHEPTUU B IPYTHX

51



Elmi Macmualor Cild 23, Ne2 - 2021

CTpaHax BbIIIE, a pUCKH OoJbie. OOecTedeHnI0 YHEPreTHIECKOM 0e30MacHOCTH 3TUX TOCYAAapCTB
CIIy’KUT COOTBETCTBYIOIAsl YHEPTeTUUECKas AUILIIOMATH.

DHepreruyeckas 6€30MacHOCTb HE ObliIa MPEAMETOM NMPUCTATIBHOTO BHUMAHUS TUTNIOMATOB
70 TeX MOp, HMOKa rocyJapcTBa HE OCO3HAIM IOCTOSHHBIA POCT CIpOCa Ha 3HEPropecypcsl U
3aBUCHMOCTb OT UX MMIIOPTA, a TAK)KE HEPAaBHOMEPHOE pacIpesiesIeHUe YIIIEBOJOPOIOB 10 BCEMY
mupy. Hedtp mnpeBpaTmiiack B cepbe3Hyr IpoOjieMy B IOBECTKE MOJUTHKM O€30IacHOCTH,
IIOCKOJIBKY HCTOPHUYECKM CIYXKWJIa TpPUITEpOM MJi1 Hadana BoMH. Ilpumepamm xKecTokux
BOOPY’KEHHBIX KOH(QUIMKTOB, CIIPOBOLMPOBAHHBIX HE(PTAHBIM (DAKTOPOM, SIBJIAIOTCS BOHHA MEXKIY
bomuBueit u IlaparBaem B 1932 1. ((axTHueckd 5T0 ObUT KOHPIMKT MEXAY HEDTAHBIMU
kommanussMu «Royal Dutch Shell u "Standard Oil", kaxmas u3 KOTOPBIX CTOsIa 32 OJHHM W3
roCyJapCTB-aHTarOHUCTOB), HanaaeHue Sinonun Ha [lepn-Xap6op B 1941 r.

Hauano 20-ro Beka 03HAMEHOBAJIOCh PACIBETOM 3pbl SHEPreTUYECKON AUIUIOMATHH,
KOTOpasi B 3HAUUTEJIbHOM CTEIIEHU OIpeNeslach KOPIIOPaTUBHBIMUM UIpoKaMu. B sHepreTrueckoin
JUIJIOMaTHM TOTO Iepuoja JOMMHHUPOBAIM KOPIOPALMH, NMPOU3BOAMBIINE M pacHpeAessBIINe
HCKOIIaeMoe TOIUIMBO, Kak B ciydae ¢ Royal Dutch Shell u Standard Oil, a He cyBepeHHBIC
npaBuTenbeTBa. HarmonanbHas 6€30MaCHOCTh KaK caMOCTOATENbHAs KOHLETIUS Ha HAllMOHAJIbHOM
ypoBHE ellle He Obuia cOpMyJIMPOBaHA, HO PHEPreTUUECKHUE BOIPOCHl IPUOOpETanu Bce OoJbliiee
3Ha4yeHue.

Pasmen MHpOBBIX 3amacoB W PBHIHKOB HE(PTH OCYIIECTBISICS HACTOHYMBO U
LIeJICHANPaBJIEHHO, MPUYEM JOMMHUPOBAIM B 3TOM Ipoliecce He(TsAHbIE KOPHOpALUU-TUIaHTBHI.
VIMeHHO OHM KOHKYPHPOBAJIM M COPEBHOBAIUCH MEXKAY COOOW 3a NMPHUBHIETUH, KBOTHI M OOraThie
SHEpPropecypcaMu MECTOPOXKJEHHsI, OKa3blBas pellarollee BIMSHUE Ha MPOMBIIIICHHOCTh U
BHEUIHIOIO TOJMTHKY CBOMX rocyaapcTtB. IIpaBuTenbcTBa ke MOAJEpKUBAIM KOpPHOpALUU U
CTPEMMJIUCh 00ECIIEUNTh UM IPEUMYIIECTBA Ha MEX/IYHApOAHO apeHe.

Onoxa nocine Bropoil MupoBol BOIHBI O3HaAMEHOBaJach MaJCHUEM HUMIIEPHIl, paclBETOM
OBIBIIMX KOJOHHH, IJ00aJbHBIMU CIBUI'aMHU B TEONOJIMTHUYECKOM BIMSHMM BenukoOpuranuu,
CHLIA, Poccun u apyrux crpad. OIIEK ynanoce B 1960-x u 1970-x ronmax 3asBUTh 0 ceOe BO
B3aMMOOTHOUICHUSAX C MEXAYHAPOJHBIMH HEPTSIHBIMM KOPHOpalLUsAMHU. B HECKOJIBKUX KpPYMHBIX
CTpaHaxX-MPOU3BOJUTENSIX ObUI BOCCTAHOBJIEH KOHTPOJb HaJl HAlMOHAIBHBIMU pecypcaMu
HCKOIIaEMOT0 TOILINBA.

B »TOT mepmon uMenu MecTO HECKOJIbKO HEe(QTSAHBIX KPHU3UCOB, MOBIEKIIMX 3a COOOM
MEPEOLIeHKY 3HAUUMOCTH SHEPreTUYECKUX MPOOIeM /sl HallMOHAJIbHOW 0€30MacHOCTH TOCyAapCTB
U OCO3HAHHE HEOOXOIHMMOCTH B JOIMOJIHUTEIbHBIX JUIJIOMATUYECKUX YCHIIMSX B dHEPreTUYeCcKOn
cepe. Hanbonee BaxkubiMu cpenu Hux Obutn Cysukuil kpusuc 1956-1957 rogoB u HedTsiHOE
smbapro OIIEK 1973-1974 rr. llenble 5KOHOMUKHM ObUIM Ha TPaHU IOJIHOTO KOJularca, 0OHaXHuB
OIMAaCHOCTh HEJOOLICHKH SHEpPreTH4ecKoro (axkropa B KadecTBE OJHOW M3 KIIOUEBBIX MpoOieM
HAIMOHAJILHOW M MEXIyHapoIHOU Oe3omacHocTU. Bekope mpousonuin gpyrue cOou, XOTs U MEeHee
JpaMaTU4HbIE, BbI3BaHHbIE UPAaHCKON peBosonuen 1979 r., upano-upakckon BoiHoM 1980 r., 3a
KOTOpBIMHU TIOchenoBana nepBas BoitHa B Ilepcuackom 3amuBe B 1990-1991 romax. I[lpuuwmuoii
BOJIHEHHH Ha MUPOBOM HE(PTSIHOM pPBIHKE, KOTOPBIE TPEBOKUIIM M CTABUIIM T0J] YIPO3y 3KOHOMHUKY
rocynapctB B XXI Beke, nociayxuio Bropxkenue B Mpak B 2003 r., ckadok 1ieH Ha HepTH B 2007-
2008 ronax, poccUiCKO-yKpanHCKui ra3oBbiit KoHGIUKT 2009 roxa u np.

Tpan3ut HeTH TO-TIpEKHEMY SBISETCS MPOOIEMOM TII00ATHHOW 6€30MaCHOCTH, TOCKOIBKY
40% Bcero «4epHOro 30J10Ta» TPAHCHOPTHPYETCS MO YEThIpEM KaHalaM - uyepe3 OpMy3ckwuii,
Manakkckuit, baG-amp-ManneOckuiit  mponuBel  u Cydrkmidi  kaHal.,  MexayHapoaHoe
HHEPreTUUecKOoe areHTCTBO OKUAAET, UTO 3TU 00beMbl BrIpacTyT ¢ 40% 1o 60% k 2030 roay. [12]
bonee wmnm MeHee mNPONOIKUTENBHBIM cOOW B TpaH3UTE DHEPIOCHIPhS Ha JHOOOM M3 3THUX
MapuIpyTOB IPO3UT OYEPEIHBIM KPYITHOMACIITAOHBIM SKOHOMHUYECKUM KPU3HCOM.

Takum oOpa3om, sHepreTuyeckas AMILUIOMATHs MPOHMKIA B cepy BHEIIHEH MOJUTUKU
Yyepe3 TECHYIO CBS3b C HAIlMOHAJIBHOW 0e30MacHOCThI0. MHOIOUYHCICHHbBIE Cepbe3HbIe HAI[MOHAIIb-
HbI€ U MEXIYHapOJIHbIE PUCKH, CBS3aHHBIE C YHEPreTUYECKOil 0e30IacHOCThIO, 00YCIaBINBAIOT
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3TOT (aKTOp U TapaHTUPYIOT, YTO DPHEPreTHKY MOCTOSHHO MOHUTOPST Ha MPEIMET PUCKOB U UX
MOTEHIIUAJIBLHOTO MPEeIOTBPALEHHS, HEOOXOAUMOCTh BHEIIHEMOJUTHYECKOTO0 BMEIIATEIbCTRA.

[ToMmuMo 06€30macCHOCTH 3HEpPreTUYEecKrue MpPoOJEeMbl TECHO CBSI3aHBl C JKOHOMUYECKOH
chepoit, U yepe3 Hee TaKKE OKa3bIBAIOT BIIMSHHE HA BHEIIHIOK MOJIUTUKY. DHEPreTUYEeCcKue
BOIIPOCHI SABJISIFIOTCS YacCThIO 3IKOHOMHYECKOW TMOJUTUKH M, KaK CIEICTBHE, SKOHOMHYECKOU
IUIUIOMATHH. DKOHOMHUYECKas: AUIIOMATHsI — 3TO Oojiee OOMIMpPHOE MOHATHE, TOIpa3yMeBarolee
MpOLIECC TPHUHATHS DSKOHOMHMUYECKMX pEIICHUM, BIMSIONMX Ha MEXKIYHApOJIHBIE IPOIECCHI.
BHemHsisi TOMUTHKA ONUPAETCSl HEMOCPEACTBEHHO HA HSKOHOMHUYECKYIO JTUIUIOMATHIO IS
MPOJIBIXKCHUSI SKOHOMUYECKUX M, B TOM YHCIE, YHEPreTUYECKUX HMHTEPECOB TOCYIApPCTB. ODTH
MHTEPEChl MPOUCTEKAIOT U3 TreorpauuecKkoro IMOJIOKEHHUS CTpaHbl, €€ JKOHOMHUKH, YpPOBHS
Pa3BUTHUS U MOIIIM HA MEKTyHAPOIHOM apeHe.

DOKOHOMHUYECKasl JAUIJIOMaTusi MpHU3BaHAa OblIa CIY)XUTh PEIICHUI0O MHOT0ACHEKTHBIX
MEXIYHAPOJHBIX 3a7ad W IpoOsieM. DTO MPHUBEIO K BO3HUKHOBEHUIO €€ CIICHHATHN3UPOBAHHBIX
HampaBJICHUH, OJHMM U3 KOTOPBIX SBIISETCS SHepreruyeckas auruiomatus. B crtpanax, rue
JHEPreTHKA SBJSCTCS MPEUMYNICCTBEHHO JKOHOMHUYECKOW MpoOJIeMOM, JaHHAs TEHACHIUS
Habmo1aeTcs Hanbomee ABHO. B mMomoOHBIX TocynapcTBax YHEPreTUYECKUE BOMPOCH! CTAHOBUIIUCH
00BEKTOM BHEIIHEH MOJUTHKUA UMEHHO BCJICICTBUE UX YKOHOMHYECKON 3HAYMMOCTH. HarisiHbimM
MIPUMEpPOM ABIIs€TCS ABCTpajusi, KOTOopas JIMIIb B MOCIEIHHE TOJbl Hadajga (QopMyIupOBaTh
OCHOBHBIE HallpaBJIeHHUs COOCTBEHHOHM sHeprermueckod jgumiomatuu [13]. Bynyun Ha
CETO/IHSIIHUHN JIeHb KPYITHEHIIIMM MUPOBBIM SKCIIOPTEPOM YTJIsl, ABCTpalvs JIUIIb HE3HAUYUTEIHHO
MOCTpajiajia OT IIEHOBBIX MEPEMa0B U T€OMOJIUTUUECKIX U3MEHEHUM HA YHEPTeTUYECKOM PhIHKE, U
MO3TOMY €€ PUCKH B 00JIACTH SHEPreTUYecKol 0€30MacHOCTH ObLITH HE CTOJIb BHICOKH.

IHepeemuueckuil «<nepexoo» u e2o noc1e0Cmeus 014 IHePZeMUYecKoll OUnIoMamuu

DHepreTuyeckas JUILUIOMATUsl YacTO MOJBEPrajach BO3JIECHUCTBHUIO PA3JIMYHBIX HETaTUBHBIX
o cBoemy BIUAHMIO (akTopoB. K HUM cielyeT OTHECTH T€ONMOIUTHYECKOE COMEPHUYECTBO,
He(TAHbIE KPU3HCHI, CJIOXKHBIC ABYCTOPOHHHE OTHOLICHHS CTPaH-MPOU3BOAUTENCH, HEHAIEKHOCTD
MMOCTAaBOK DHEPropecypcoB, CIPOBOIUPOBAHHYIO MEpe0OsIMH B TPOU3BOJCTBE MO TEXHUUYECKUM
MpPUYMHAM, B PE3yJIbTaTe CTUXUIHBIX O€JACTBUI WM MOJUTHYECKHX M COIMAIBHBIX MPOTECTOB B
CTpPaHE-TIPOM3BOJIUTENIE WJIM B CTpPaHE-TPAH3UTEPE OHEPrUU U T.I. XOTS HMHTErpanus
HHEPreTHUECKON IUIIOMATHH BO BHEUIHIOK TOJUTHKY JJIS OJHUX TOCYJapcTB Oblla CBsi3aHA C
0€301acHOCTbhIO, a JIJISl IPYTUX - C IKOHOMHUKOMW, HAOJI01aeMbIi TaK HAa3bIBAEMbBIH IHEPTEeTUUECKUMA
«Tepexoa» MEHSET ATy IMHAMUKY, IPUBO/IS BOMIPOCHI O€30MaCHOCTH M IKOHOMUKU B COOTBETCTBUE
C HOBOHM TIeonoJMTHYEeCKOH peanbHOCThI0. (OOecriedeHne HHEpreTuueckoil 0e3omacHOCTH
TPAJAUIIMOHHO BKIIOYAIO B ce0S HECKOJIBKO KIFOUEBBIX MOHSTHIA: JOCTYIMHOCTb, HAJCKHOCTh U
MPUEMJIEMOCTh 1IeHHI [ 14], HO B mocneHue 1Ba JECATUIIECTHS K HUM TOOABMIIMCH TaKUE KITFOYEBBIC
ACIEeKThI KaK IKOJIOTMYECKasi yCTOWYMBOCTh U MEPEXO]] K HU3KOYIJIEPOAHON SHEPTUH.

Hexotopsie n3 Hanbosiee KPymHBIX TOCYIaPCTB U DKOHOMHUK SIBJISIFOTCSI CAMBIMUA OOJTBIITUMU
HUCTOYHUKAMU BBIOPOCOB YIJIEKHCIOTO ra3a B arMmocdepy, CIOCOOCTBYS M3MEHEHHUIO KIMMATa.
Jlupupyror o >tuM nokazarensm Kwurait, Uugusa, Poccus, Anonus, ['epmanus, Kopes, Upan u
Kanana [15]. D10 BbI3BaO Cepbe3HBIA CABUT B TOM, KaK BOCIIPUHUMAETCS YHEPTHUs, B OLICHKE €€
BO3JICUCTBUSI HA OKPYXAIOMIYIO Cpely U TOOyAmio pa3padoTaTh MOJUTHKY MO CAEPKUBAHHUIO
M3MEHEHUs KIIUMaTa.

C pacmupeHueM HCIONB30BaHUS BO300HOBIISIEMBIX HCTOYHHUKOB JHEPTUH, TaKUX Kak
sHeprusi ConHIla, BETpa, MPUIMBOB, BOABI W T.I. UX MPOILEHT B JHEPreTHUUYECKOM OallaHce
yBenuuutcs. [eorpadust pecypcoB He OyneT OrpaHMYECHA JHINb HECKOJIBKUMH OOTaThIMHU
yIIEBOJIOPOIaMHU CTpaHaMH, a OyzaeT ropasao Oosiee paBHOMEPHO pacipelielieHa 1Mo BCeMy MUpy.
Bocnpustre HanMoHaIBHBIX YHEPTreTUYECKUX PUCKOB TOCTEIIEHHO OYAET MEHSTHCS, TOCKOJBKY
JIOCTYITHOCTh HEPrUU CYIIECTBEHHO BO3PACTET. DHEPreTUUYECKUN MEepexo] K HU3KOYIIIEPOJHOU
JHEPTEeTUKE YK€ ceiluac (GopMuUpyeT HOBBIE JTWHAMHUYHBIE TEOMOJMTHYECKHE B3aMMOCBSI3H,
CTpaTerny HaIMOHAJIbHOW 0€30MacHOCTH, BHEIIHEH MOJUTHKH U DHEPreTUYECKOW AUIIOMATHH U
MPOJOJKUT 3TO JIeJIaTh MO HapacTarolel B OyayIieMm.
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Boi60oon

DHepreruyeckas JUILIOMATHs — 3TO pa3BUBAIOIAsACS TUIIIOMaTH4ecKas cepa, HarpaBJieH-
Hasi Ha OOECIEYeHHE OHHEPreTHUECKOW Oe30MacHOCTH. B3auMOCBS3b MEXIy SHEPreTHYECKOU
IUIUIOMAaTHe, BHEIIHEH MOJUTUKON M HAIMOHAIbHOW O€30HacHOCTBIO CIIOKHA U JTMHAMUYHA.
DHepreTuka MPOHUKIA B chepy AUIIOMATHH M BHEIIHEH MOJUTHUKH B PE3Yy/IbTaTe €€ PacTyLIero
BIUSHUSL HAa HAIMOHAJIbHYI0O O€30MacHOCTh M HSKOHOMHUKY. AHAIU3 HUEPapXUU TpPeX JaHHBIX
KOHLENIMI TO3BOJSAET pacHOJIOKUTh KX HAa pa3HbIX YPOBHAX, IPUYEM HalMOHAJIbHAs
0€301acHOCTD SIBJIsIeTCS Hanbosiee OOIINM MOHATHEM, B TO BpeMs KaK dHepreTuyecKas TUIIOMaTHs
— HauOoisiee y3kuM. [Ipu 3TOM OHM MOCTOSIHHO IMEPECEKAIOTCS U B3aUMOJEHCTBYIOT B IpoOliecce
peali3allii B TEOMOJUTHKE M MEXKIYHAPOJIHBIX OTHOUICHHSX B OOJACTH DHEPIrEeTUKH.
[IpencraBnsier ocoOblii MHTEpPEC MyTh MHTETPALUH SHEPTETUYECKON AMIIIOMAaTHH BO BHEIIHIOIO
MOJINTUKY — Yepe3 SKOHOMUYECKYIO cepy 1 00J1acTh 0€30M1aCHOCTH.

HaunbGonee 3HaunMble M3MEHEHHUS B 3HEPIETUYECKOM JUILUIOMATHM B IIOCJIECIHHUE I'OJbl U B
OyayuieM OyayT CBsI3aHBl C TOCTENEHHBIM MEPEXO0JIOM OT MPEUMYIIECTBEHHO YTIIEBOJOPOIHOMN
SHEPIreTUKU K YUCTOH, HU3KOYTJIEPOAHON. MI3MEHEeHNEe COOTHOIIECHHS B SHEPIeTHIECKOM OajlaHce B
MOJIb3y BO300OHOBIIIEMBIX HMCTOYHMKOB JHEPrUM MpeoOpasuT pecypcHyro reorpaduto. Kak
CIIEJICTBUE, IPOU3OUIET IEPEOLEHKAa HHEPreTUYECKUX PHUCKOB, IUHAMHKA T€ONOJIUTHUECKUX
B3aMMOCBS3€H M3MEHHUTCS, a CTpaTervs HAIMOHAJbHOW OE30MacCHOCTH, BHEIIHEH MOJIUTUKU U
HHEPTreTUYECKON TUIIIOMAaTHH OyIyT mepeOpMyITHPOBAHBIL.
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ENERJI DIPLOMATIYASININ XARICI SIYASOTLO QARSILIQLI OLAQOSI
KONTEKSTINDO TOKAMULUNUN ToDQIQI
Hidayatova S.0O.

Enerji diplomatiyasi, ham xarici siyasat, ham do milli tohliikasizlik ila yiiksak alagali beynalxalg
miinasibatlor sahasidir. Hor ii¢ anlayisla alaqali problemlar va masalalor bir-biri ilo six baglidir va geosiyasi
realligda daim qarsihiqli alagadadir. Maqaloda enerji diplomatiyasimin inkigafi va xarici siyasato iki kanal -
iQtisadiyyat vo milli tohliikasizlik - vasitasila inteqrasiyasi aragdrilir. Homginin, "Enerji kegidi" ilo alagadar
olaraq, enerji diplomatiyasinin strategiyalarinda dayisikliklari prognoziasdirmaga cahd edilir.

Acar sozlor: enerji diplomatiyasi, xarici siyasat, enerji tohliikasizliyi, milli tohliikasizlik, enerjinin
transformasiyasi.

A STUDY OF THE EVOLUTION OF ENERGY DIPLOMACY IN THE CONTEXT OF IT'S
INTERACTION WITH FOREIGN POLICY
Hidayatova S.A.

Energy diplomacy is a sphere of international relations which is closely interrelated with both
national security and foreign policy. The article considers two ways by which the development of energy
diplomacy is carried out due to its integration into foreign policy, namely, the path indicated by the national
security policy, and the path that is mainly economic. Forecasts are made regarding the change in energy
diplomacy strategies due to the transition from high-carbon energy to a more "“clean", low-carbon, due to an
increase in the share of renewable energy sources in the world energy balance.

Keywords: energy diplomacy, foreign policy, energy security, national security, energy transition.
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«ELMI MOCMUOLOR» jurnalina magalalarin taqdim olunma qaydalari

Moqalalor Azarbaycan, rus va ingilis dillorinds gabul olunur. Har bir magaloys Azarbaycan,
rus vo ingilis dillorinds xilass vo agar sozlor verilmolidir. Capa togdim olunan mogqalslor A4
formatda, 12 olgiila sriftlo (codvallar, sokilds vo sokilaltr yazilar 11 Slgiilii sriftls), ag kagizda bir
intervalla ¢ap olunmalidir. Bosluglar: varagin sol konarindan 3 sm., sagdan 1 sm., yuxaridan 2 sm.,
asagidan 2 sm. olmalidir. Magalonin hacmi: orijinal magalalor G¢tin 10, icmal magalalor Gglin 15
sohifodan artiq olmamalidir. Magalalor 2 niisxado ¢ap va elektron variantda (WORD) taqdim
olunmalidir. ©lyazmalar miialliflora gaytarilmir. Konar toskilatlardan olan mioalliflorin magalalori
onlarin igladiyi tagkilatin maktubu ila birlikds tagdim olunmalidir.

Moqalalora musbat ray verildikdan sonra redaksiya heyatinin gorar ilo ¢ap olunur.

1. Hor bir moagalo onun UOT-u vo ya PACS-1, DOI-si, ad1, miialliflorinin A.A. Soyadlari, elektron
tinvanlari, togkilatin adi, magalonin yazildig1 dilds bir intervalla ¢ap olunmali, qisa annotasiya va
acar sozlorlo baglanmalidir.

2. ©dobiyyata istinad (Referens):

- odobiyyata istinad moagalads rast gelindiyi ardicilligla islonmalidir.

Sitat gatirmo gaydast:

- dovri jurnallardaki moqalolor: muslliflorin Soyadlart A.A., magalonin adi, dovri jurnalin adi,
cap olunma ili, cildi, ndmrasi, sahifo némrasi;

- konfrans materiallar1 vo tezislor: muslliflorin A.A. Soyadlari, konfrans materiallar1 vo ya tezisin
ad1, konfransin adi, kegirildiyi yer va il, gap materialinin cildi, ndmrasi va sohifalori;

- kitablar: muslliflorin soyadlari, kitabin adi, ¢ap olundugu nosriyyat, il vo yer, sohifalorin sayi,
tokrar istinadlarda iss sshifo némrasi verilir.

Referens - adabiyatin orjinal dilds ingilis alifbasi ilo verilmis varianthidir.

. Annotasiya digar iki dilda 5 satirdon az olmayaraq, ayrica varagqds ¢ap olunmalidir.

. Acar sozlor Azorbaycan, rus ve ingilis dillarinds, 5-10 s0z.

. Rasmlor vo sokillor yazilar vo izahatlar ilo ayrica toqdim olunmalidir. Olgiilor: 6x6 sm-don az vo
23x16 sm-dan ¢ox olmayarag. Qrafiklorin koordinat oxlari minimum ragom torkibli olmalidir.
Koordinat oxlarim adlart ¢ox aydin yazilmalidir. Qrafiklordoki hor bir xott ndmrolonmis vo
izahl sokildo olan yazilarla verilmalidir.

. Cadvallar ayrica varogqds ¢ap olunmalidir. Onlar némralonmali vo basligla verilmolidir.

7. Magalonin sonunda muolliflor hagqinda molumat verilir: adi, soyadi vo atasinin adi; elmi doracasi

Vo elmi adi; is yeri vo unvani; igin icra olundugu s6bo, laboratoriya vo ya kafedra; vozifasi;
maraq dairasi; elektron {invani; alago telefonu.

g1~ w

(o2}

Verilmis taloblora uygun galmayan magalalara baxilmr!!!
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Ipasuia odopmiienus crareii B :xypuaie «kELMI MOCMUBDLOR»

Crathy IPUHUMAIOTCS Ha a3epOailPKaHCKOM, PYCCKOM HIIM aHTJIMACKOM si3bIKaxX. B kaxkmon

CTaThe JI0JDKHA OBITh MPEACTABICHA AHHOTAIMA U KIIIOUEBbIE CJI0BA Ha a3epOaiiikaHCKOM, PYCCKOM
U aHruiickoM si3bikax. IlpencraBnsemble K MyOJMKALUK CTaTbU JOJDKHBI OBITH HalleyaTaHbl yepe3
OJIVH HMHTEpBaJ Ha Oenoil Oymare ¢opmara A4, pasmep mpudra 12 (Tabm., puc. U HaAMUCH K
pucyHkaMm pasmepoM mmpudta 11). OTcTymbl: cieBa OT Kpas Jucta 3 cM., cripaBa 1 cM., CBepXy 2
cM., cHu3Y 2 cM. O0beM CTaTbu: JJIsi OPUTMHAIBHBIX - He Oonee 10 cTpanun, s 0030pHBIX - HE
6onee 15 crp. CrtaThbu MHpenCTaBISAIOTCS B 2-X pacleyaTaHHBIX HSK3EMIUIApax M AJIEKTPOHHOM
Bapuante, HaOpanuele B ¢opmare WORD. Pykomnucu crareii He Bo3BpamaroTcs aBTopam. s
aBTOPOB U3 JIPYI'MX OpPraHU3AlMi CTAThbH COMPOBOXKIAIOTCS MHUCHbMOM M aKTOM 3KCHEPTU3bI U3 TON
opranusanuu, rae oHu padoraror. CtaThu peneHsupyrorcs. Ilocne nosydeHus MOJI0KUTEIbHON
penieH3uu no peureHuto Pegakinuonnoro CoBeta cTaThs MyOIHKYyeTCs.
1. Kaxnas cratha HaumHaercs ¢ YK mwm PACS, DOI, na3panus, ©.1.0. aBTOPOB, JIEKTPOHHOTO

ajzipeca, Ha3BaHMs OPraHU3alUU U KPaTKOW aHHOTAIlMU Ha SI3BIKE CTaThU U KIIFOUYEBBIX CIIOB.
2. Ccpuiku Ha mutepatypy (Referens):

- CCBUIKM Ha JIUTEpaTypy IOJDKHBI CIEAOBAaTh B TOM MOPSAKE, B KOTOPOM OHH MOSIBIISIFOTCS B

CTaTbe.
[Tops ok HUTUPOBAHHUS:

- cratbu B nepuoauueckux kypHamax: @O.M.0. aBTOopoB, Ha3zBaHUE CTaTbU, Ha3BaHUE
MEePUOINYECKOro KypHalia, roj MyOoaIuKaluy, HoMepa ToMa U CTPaHHII;

- Marepuaisl koH(pepeHnuuili u tesucel: @.M.0. aBTOpPOB, Ha3BaHWE MaTepuana KoH(pepeHIun
WM Te3uca, Ha3BaHHWe KOH(EPEeHIIMHU, MECTO U IO/ MIPOBEAEHUS, TOM IeUYaTHOrO MaTepHara,
HOMEp U CTPaHUIIBL.

- kuauru: ®.1.0. aBTOpOB, HA3BaHWE KHUTH, U31ATENBCTBO, AaTa U MECTO, KOJIMYECTBO CTPAHHUII,
IIPU MIOBTOPHOM CChUIKE Ja€TCs TaKKE€ HOMEP CTPAHUIIBL.

Referens - BapuanT opurnHana IuTepaTyphl Ha S3bIKE MaTepHaa JJATHHCKUM HIPUPTOM.

3. AnHotanus. AHHOTalUs [e4aTaeTcs Ha JIByX JPYrUX sI3bIKaxX Ha OTJEJIbHOM JIHCTE 00bEMOM HE
MEHEE 5 CTPOK.

4. KitoueBble c0Ba Ha a3epOaiKaHCKOM, PYCCKOM UM aHIJIMMCKOM S3bIKax, 00béMoM 5-10 ciios.

5. PucyHku u ¢otorpaguu ¢ HAANUCIMU U Pa3bsICHEHUSIMH IpUIIaraloTcs OTAeIbHO. Pa3mepsl: He
MeHee 6x6 cMm u He Oosee 23X16 cMm. KoopaunaTHble ocH TpaMKOB TOJKHBI COAEPKAaTh MUHUMYM
yucen. HazBaHus KOOPIMHATHBIX OCEH JTOJMKHBI OBITh HAamMCaHbl OYeHb sAcHO. Kaxnas nuHus B
rpadukax A0JKHA OBITH MPOHYMEpPOBaHA W OOBSCHEHHME [IOJDKHO OBITh JAHO B TOJIMHUCAX K
pPUCYHKaM.

6. TaOmuIbl JOKHBI OBITH IPOHYMEPOBAHBI, 03arJIaBiIeHbl U HalleyaTaHbl Ha OTIEJILHOM JIUCTE.

7. B xoHue cratbu naercs uHdopmainus o6 aBropax: ®.M.O; ydyeHas creneHb M y4eHOE 3BaHHUE,

MeCTO paboThl M ajpec; oTnen, JabopaTopust uiau kadenpa, re BBIIOTHEHa padoTa; 00JacTh

HAyYHBIX HHTEPECOB; IIEKTPOHHBIN apec; Teae(oH A CBI3H.

CraTbH, He COOTBETCTBYIOIIME JaHHBIM TPeOOBaHUAM, He paccMaTpuBaloTcs!!!
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“Elmi macmuolor” jurnalinin
redaksiyasi heyati torafindan
nasra hazirlanmis vo ¢apina icazo
verilmisdir
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Capa imzalanmisdir:  Formati
Hocmi Sifarig Tiraj 50
“Zardabi Nosr” MMC Nosriyyat-Poligrafiya miiossisosi
Tel.: (012) 514 73 73, (050; 055; 070) 344 76 01
e-mail: zerdabi_em@mail.ru
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